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Chwong 1: Dai cwong vé hoa hoc hiru co’ Trang 4

Chwong 1: DAl CUONG VE HOA HQC HI'U CO’

1.1. Hop chét hiru co’ va hoa hoc hiru co
1.1.1. Khai niém vé hopp chét hivu co’ va hoa hoc hivu co

Cacbon 1a mot nguyén té hoa hoc rat dic biét: cac nguyén t& C cé thé két hop véi nhau va
v&i nguyén t& ctia nguyén tb khac tao nén khoang 10 triéu hop chéat khac nhau, ay 1a nhitng hop
chét clia cacbon. Trong khi d6, cac nguyén té hoa hoc con lai trong BTH chi ¢ thé tao nén chirng 1
triéu hop chét khong chira cacbon.

Nhirng hop chét ctia C (trtr CO, CO,, cac mubi cacbonat, ...) dwoc goi la hop chét hiru co.

Nganh hoa hoc chuyén nghién ctru cac hop chét hitu co, tirc 1a cac hop chét chira cacbon,
dwoc goi la nganh hoa hoc hiru co.

1.1.2. Lwoec str phat trién nganh hoa hoc hiru co

Loai nguwoi biét didu ché va st dung cac sédn phadm hiru co & dang khong tinh khiét hodc
hén hop da tir rat 1au (dwong mia, gidm, phdm nhudm, tinh dau, ...), song mai téi gitra thé ky XVIII
m&i tach dwoc tir thue vat va dong vat mot sé hop chéat hivu co twong dbi tinh khiét (axit citric, axit
tactric, ure, ...)

Déu thé ky XIX hoa hoc hitu co tach ra tlr hoa hoc néi chung, va tré thanh mét nganh khoa
hoc doc lap. Nguoi ta goi hoa hoc hiru co (Beczeliuyt, 1806) vi hdi d6 chi cd cac chat hivu co thién
nhién tén tai trong co thé dong vat va thwe vat. Vi thé, thdi by gio da xuat hién mot quan niém duy
tam goi 1a “thuyét lwc séng”, theo doé cac chat hivu co chi co thé sinh ra trong co thé sdng nhé mot
lwc huyé&n bi nao d6. Quan niém nay chi tdn tai dwoc vai chuc ndm, va da bj bac bd béi cong trinh
tdng hop hang loat hop chat hiru co xudt phat tir cac chat hivu co khac hodc cac chét vé co, nhw
tdng hop axit oxalic (1824), ure (1828), chat béo (1854), .... Cung v&i nhirng thanh twu vé téng hop
hiu co, tir gitba thé ky XIX da hinh thanh thuyét ciu tao hoa hoc (1861) va quan niém dau tién vé
hoa hoc lap thé (1874).

Buwéc sang thé ky XX, trong hoa hoc hitu co' da hinh thanh thuyét electron vé céu tric phan
tlr va kh&i dau thoi ky phat trién manh mé céng nghiép hiru co (nhién liéu, dwgc phdm, pham
nhudm, polime, ...).

Sau chién tranh thé gi¢i thir hai, cung véi sy phat trién vii bao ctia hoa hoc lap thé, cac
thuyét electron vé cAu tric phan t&r va co ché phan &ng. Sw tham nhap ctia toan hoc, co hoc, vat ly
hoc, ... vao hoa hoc hitru co va sw tham nhap sdu manh cla hoa hoc hiru co vao cac nganh sinh
hoc, y dwoc, néng nghiép, ... va dic biét 1 sy phat trién cac phwong phap vat ly nghién ctru chat
hiu co cling véi cac phép phan tich va téng hop hiru co hién dai.

Hién nay hoa shoc hi*u co dang & thoi ky phat trién manh mé nhét va cé vai trd quan trong
trong moi nganh kinh t& qudc dan. Cac chat hiru co' cé6 mét khap noi, ngoai co thé séng ta gap chét
hitu co trong thwe phdm, dwoc phdm, phdm nhudm, chat déo, s¢i to, cao su, mi phadm, bot giat,
chét phong trir dich hai, chét kich thich ting trwdng, thubc nd, nhién liéu, .... Trong thé gi¢i quanh

ta, dau dau cling cé bong dang hop chét hiru co.
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Chwong 1: Dai cwong vé hoa hoc hiru co’ Trang 5

Nh& cé hod hoc hiru co ngudi ta méi hiéu dwoc sau sdc cac chat tao nén co thé sdng va
ban chét qui trinh dién ra trong co thé sbng. Vi vay, hoa hoc hitru co 1a co s& clia cac nganh hoa
hoc trung gian nhw hoa sinh, hoa duworc, .... Hoa hoc hitu co khéng con 1a mén hoc mé ta thuan tuy
nhw trwdc day, ma tir lau da tré thanh mot moén hoc suy luan, vira cé ly thuyét vira co thuc
nghiém.

1.1.3. Phan loai hop chat hiru cor

C6 thé phan loai hop chét hitu co theo hai cach chinh sau day:
a) Phan loai thanh H — C va dan xuatctaH-C

H — C la nhitng hop chét hiru co dwoc ciu tao bdi hai nguyén tb H va C.

Céc dan xuét clia H — C chiva trong phan tir khéng nhitng C va H ma con cé ca nhirng
nguyén td khacnhw O, N, S, .... Do 1a nhirng hchc c6 nhém chire.

Nhém chirc 1a nhédm nguyén ti (or: nguyén t&r) quyét dinh tinh chat hoa hoc déc trung cta
ca day hop chét c6 cung loai nhém chirc trong phan t& (goi la chirc hoé hoc).

Khi phan tlr chi c6 mét nhém chirc duy nhét ta goi 1a hop chéat hivu co don chirc. Thi du:
C,HsOH, CH3CHO, CH;COOH, ...

Khi phan ttr c¢é hai hay nhiéu nhém chirc ddng nhét ta goi 1a hop chét hivu co da chirc. Thi
du: (COOH),, CH,OH — CHOH — CH,0H, ...

Khi phan t& c6 hai hay nhiéu nhém chtrc khac ta goi la hop chat hiru co tap chire chire. Thi
du: NH,CH,-COOH, CH,OH — (CHOH), — CHO, ...

b) Phan loai theo mach C
H — C va dan xuét cia chung déu cé thé dwoc phan loai theo mach C (mach hé, mach

vong, mach no, mach khéng no, ...)

Céc hop chét hivu co
|

Hop chat mach he Hop chat mach vong
(hop chat khéng vong) (hop chat vong)
[ [
Hop chét no Hop chét khong no Hop chéat ddng vong Hop chét di vong
(mach C chi c6 LK don) (mach C cé LK bdi) (trong vong chi co C) (Trong vong ngoai C
conco O, N, S, ...)
Vong no Di vong no
Vong khdng no Di vong khéng no
Vong thom Dj vong thom
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Chwong 1: Dai cwong vé hoa hoc hiru co’ Trang 6

1.1.4. Nguén hop chét hiru co

Trong thién nhién: c6 nhidu ngudn hop chat hivu co rat phong phu. D6 13, ddu mé va khi
thién nhién (cha yéu la cac H — C), than da (cung cap nhwa than da chivra H — C thom, phenal, ...),
cac san phdm dong - thuc vat (cung cép gluxit, lipit, protein, ...)

Trong phong thi nghiém va trong cong nghiép: ngudi ta cé thé tbng hop hang triéu hop
chét hiru co khac nhau, xuét phat tlr cac chat hiru co va vé co, trong d6 c6 nhiéu san phadm cong
nghiép dwoc ssan xuét trén co s& cac ngudn nguyén liéu thién nhién néu trén.

1.2. Phwong phap tach va tinh ché chat hiru co

Hau hét cac chét trong thién nhién hay méi diéu ché trong phong thi nghiém déu & trang
thai hén hop véi thanh phan khac nhau. Dé khao sat cau tric va tinh chat cia mét chét hiru co
bang thwc nghiém va dé st dung trong thuc ti&n nguoi ta phai tach chat doé ra khéi hdn hop, nham
tinh ché né thanh mot chét tinh khiét hay chat nguyén chét.

1.2.1. Cac phwong phap thong thwéng
a) Chiét

Nguoi ta dung mdt dung méi thich hop (nhw ete, benzen, nwéc, ...) cd kha nang hoa tan tét
chét hiru co' can tach tr mdt hdn hop 16ng hodc ran véi chat khac sang dung dich trong dung moi
d6. Sau khi dudi dung méi ra khai dung dich ta sé thu dwoc chat can tach.

Thi du: khi diéu ché CsHsNH, bang phwong phap khir CsHsNO, c6 mét phan nhé anilin tan trong nwéc. D& tach
anilin ra khéi nwéc, nguoi ta cho ete vao va l&c ki, anilin dé tan trong ete hon nwéc s& chuyén sang ete. Tach anilin/ete ra

khi va dudi ete di ta s& thu dugc anilin.

Hién nay c6 rat nhirng dung cu cho phép chiét lién tuc.
b) Két tinh

Phwong phap nay dwa vao sy khac nhau vé dd tan clia cac chét (chi yéu 1a cac chét ran)
trong dung méi thich hop, va sw khac nhau vé dd tan clia mét chat trong mét dung méi & nhiét do
khac nhau.

Nguoi ta hoa tan mot hdn hop ran trong mét dung méi thich hop bang cach dun néng va
l&c, sau d6 loc néng dé loai bd tap chat khong tan rdi 1am lanh. Khi dy chét it tan hon sé tach ra
trwéc & dang tinh thé sach va dwoc lay ra bang cach loc.

Thi du: axit benzoic la chét ran tan nhidu trong nwdc néng va rét it tan trong nwéc ngudi. D& tinh ché ngwoi ta dun
axit nay trong nwéc dé dwoc dung dich bao hoa néng, ddem loc néng, réi dé& ngudi cac tinh thé axit tinh khiét hon sé tach ra.

c) Chwng cét

Phwong phéap nay dwa trén sy khac nhau vé nhiét dd séi cia cac chat khac nhau & moét ap
suat nhat dinh. Nguwoi ta dung nhiét (dun néng) d& chuyén hdn hop chét Idng sang pha hoi va thu
chét 16ng & khodng nhiét do thich hop bang cach cho hoi ngung tu. Cé ba kiéu chung cét théng
dung:

Chuwng céat thwong: Khi tach mot chat 16ng cé nhiét do sdi khong cao ra khdi cac chét

khac cé nhiét do sdi khac xa ta cé thé chwng cét bang cach dwon gian nhét goi 1a chwng cét
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Chwong 1: Dai cwong vé hoa hoc hiru co’ Trang 7

thworng. Thi du, dun séi nuwéc sinh hoat trong binh, nwéc sé& bdc thanh hoi, dan hoi qua bd phan
lam lanh dé hoi nwéc ngwng tu thanh nuwéc tinh khiét hon, con lai trong binh la cac chat khé bay
hoi.

Chuwng cét phan doan: Phuong phap nay dung tach hén hop 1dng gém cac chét cé nhiét
do so6i cach xa nhau khong nhiéu 1dm, nhé mét dung cu goi 13 “cot cat phan doan” gén lién hoéc 1ap
thém vao binh cuwng cét. Chat nao cé nhiét do so6i thap hon sé bay hoi trwdc rdi ngung tu réi lay
riéng ra, tiép theo dén chat nao cé nhiét dd sdi cao hon. Thi du, hén hop gébm benzen va toluen
trong binh cé 1&p cot cat phan doan, benzen sé bay hoi va thoat ra trwdc, sau d6 dén toluen.

Di v&i chat c6 nhiét do sbi cao va dé phan huy & nhiét d6 sdi cia nd, nguwdi ta chung cét
dudi ap suét thip dé ha nhiét do sdi va tranh sw phan huy.

Chuwng cét bang cach cho 16i cuén theo hoi nwéc: Co nhitng chat hivu co & nhiét do
soi rat cao va rét it tan trong nwéc, song cé thé dwoc chung cat & dang hén hop véi hoi nuwéc &
nhiét d6 sobi ctia nwdc.

Cach tién hanh: cho mét dong hoi nwéc néng di qua hdn hop cac chéat cin tach ra, hoi nwéc sé 1am cho mét vai
thanh phan ctia hdn hop bay hoi theo hoi nwéc. Thi du, chung cét anilin, tinh dau thuc vat, ...

1.2.2. Phwong phap sac ki

Nguyén téc: hén hop cac chat can tach va dung méi dwoc ding lam pha dong & thé 1dng
hodc khi. Pha dong thudng xuyén tiép xtc véi pha tinh 1a mot chat rén cé dién tich bé mét rat 16n,
ho&c mét chét Idng trang 1&n b& mat chat ran, khién cho cac thanh phan cta hén hop cé tbc do
chuyén dich khac nhau sé tach ra khdi nhau.

Phan loai: ta phan biét hai loai chinh 1a sac ki hap phu va s&c ki phan bb.

a) Sac ki hap phu

Dwa theo sw khac nhau vé& hé sé hap phu clia cac chat. Pha tinh 1a mét chét ran, pha déng
la chét 16ng hodc chét khi. S&c ki h4p phu cé thé c6 cac dang sac ki cot, séc ki I6p méng, séc ki
khi.

b) Séc ki phan bé

Pha tinh 1a ch4t 16ng, pha déng la chat 16ng hodc chat khi. Séc ki phan bd cé thé 1a sac ki
cot, séc ki lép mdng, séc ki khi.

Séc ki cot: thwong gép la loai ma pha tinh la chat r&n nhw alumin (Al,Os), silicagen
(S10,.nH,0) dwoc dat trong mot dng thang dirng (cot), pha déng la dung dich chira hén hop can
tach trong dung méi thich hop.

Séc ki gidy: thwong pha tinh 1a nwéc ding vi trén gidy.

Séc ki I&p méng: pha tinh 1a I6p méng chat hap phu nhuw silicagen trang trén mét ban thuy
tinh hodc bang nhém, pha déng la dung dich chira hén hop can tach dwoc dwa vao bidng cach
nhang ho&c nhé giot, chat Idng di chuyén nhé tac dung mao dan.

Séc ki khi: Pha dong 1a mot chat khi, con pha tinh c6 thé 1a chat rdn hodc chét 16ng.
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Chwong 1: Dai cwong vé hoa hoc hiru co’ Trang 8

1.3. Phan tich nguyén t6 va thiét lap céng thirc phan to
1.3.1. Phan tich dinh tinh nguyén té

Phan tich dinh tinh nguyén t& nham xac dinh cac loai nguyén tb c6 mat trong hop chat hivu
co.

Nguyén tac chung 1a chuyén cac nguyén té trong hop chat cin khado sat thanh nhirng chét
v6 co don gian rdi nhan ra cac san phdm nay dwa vao nhirng tinh chét dac trwng cla chung.
a) Xac dinhCva H

Pun néng chét hiru co véi CuO (chét oxy hoa) dé chuyén C thanh CO, va H thanh H,0, rdi
nhan biét CO, bang nuwéc vadi trong (tao két tia trdng CaCOs) va nhan biét H,O bang CuSO, khan

(mau trédng chuyén thanh mau xanh ctia CuS04.5H,0)

[Clhehe  + 2Cul0 —— CO, + 2Cu
[Hlhene + Cul0O —— H, O + Cu
CO, + Ca(OH), —> CaCO3J + H,O
5H,0 + CuSO, ——> CuS0,.5H,0

b) Xac dinh N

DBun néng hop chét hitu co véi Na sé xinh ra NaCN. D& nhan ra ion CN’ ta cho thém Fe?
va Fe®* rdi axit hoa nhe, néu c6 CN™ sé sinh ra két tia mau xanh dam rat dic trwng cia
Fes[Fe(CN)els:

Na  + [C] + [N] —> NaCN

hop chét hivu co

Fe?* + 6CN° ——  [Fe(CN)g]*

4Fe* + 3[Fe(CN)s]* —> Fey[Fe(CN)glsl
c) Xac dinh halogen

Dbt mot bang gidy loc tAm chéat hivu co c6 chira Hal va ancol etylic (nhién liéu) sé& sinh ra
HX. Ta nhan biét HX béng dd AgNO; (sinh ra két tia AgX) sau d6 xac nhan AgX bang dd NH; (hoa

tan két ta):

[X]hchc + [H]hchc or ancol —> HX
HX  + AgNO; — AgX{ + HNO;
AgX + 3NH; + H,O ——> [Ag(NH3):]OHn + NH X

1.3.2. Phan tich dinh lwong nguyén to
Phan tich dinh Iwgng nham xac dinh thanh phan % vé khéi lwong cla cac nguyén tb trong
hop chét hiru co. Nguyén tac chung 1a chuyén hoan toan cac nguyén té trong mét lwong can nhat

dinh ctia chat hivu co’ thanh cac chat vo co don gian, sau dé xac dinh khéi lwong (hodc thé tich déi
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Chwong 1: Dai cwong vé hoa hoc hiru co’ Trang 9

v&i chat khi) cti sdn phdm do, rdi tinh thanh phan % cac nguyén té.
a) Pinh khéi lwong C va H

Nung néng mét lwong can chinh xac a gam hop chét hiru co véi CuO dw trong dong khi
0,. Khi CO, va hoi nwéc sinh ra dwoc hdp thu hoan toan va riéng ré béi nhirng binh chira cac chét

hép thu thich hop dwoc can trwdc va sau khi thi nghiém. Gia s trong thi nghiém sinh ra mcoz va

my, o, ta tinh:
m, = 12x Mg, m, - 2xm,
44 18
12xm 2xm
%C = €% %100 %H =% %100
44 x a 18xa

b) Dinh lwong N
Bun néng mét lwgng can chinh xac a gam hop chat hivu co véi CuO dw trong dong khi
CO, dé chuyén hét N trong hop chét thanh khi N, va dan vao “nito k&” (dung cu do khi nito’) chira
trong dd KOH dam dac (dé hap thu CO, va H,0). Gia s thu dwoc V ml khi N,, do & nhiét do t, ap
suat khi quyén p, 4p suéat hoi nwédc béo hoa f, ta tinh dwoc :
my, = 28 xpr_fx 1
22400 760 t

my
%N =—=2x100
a

c) Pinh lwong halogen

Sau khi phan huy mau chéat hitu co chadng han bang oxi hay axit nitric bdc khoi, cac
halogen dwoc chuyén thanh AgX dé dinh lwong.
d) Dinh lwong oxi

Théng thwéng ham lwong oxi trong mot hop chéat hiru co dwoc xac dinh truc tiép bang
cach lay 100% trv di tdng sb % cla cac nguyén td khac cé trong hop chét. tuy vay, khi can thiét
cling c6 thé xac dinh truc tiép bang cach chuyén oxi trong mau thanh CO rdi dinh lwgng CO dwa
theo phan tng:

5CO + 1,05 —> 5CO, + I
1.3.3. Xac dinh phan ti khéi

Déi vai cac chét khi hoac chét Idng dé bay, ta c6 thé xac dinh ty khdi d cla chéat dé so véi

mot khi don gidn ndo d6 (thi du: Hy, Ny, khong khi, ...) rdi tinh khéi lwong phan ti:
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Chwong 1: Dai cwong vé hoa hoc hiru co’ Trang 10

Déi v&i chat rdn hodc chét 16ng khong bay hoi: dwa vao phwong phap nghiém lanh va
phuwong phap nghiém sbi:
g, x1000
g, x At

M =k x

Phép nghiém lanh dwgc dung rong rai hon phép nghiém soéi.
1.3.4. Thiét lap cong thirc phan te
Gia st hop chét hiru co c6 CTPT la C,H,0,N;

Lap cong thirc phan tir dwa vao khdi lwong cac nguyén tb:
12x 'y 16z 14t M
me m, my m a

Lap cong thirc phan tlr dwa vao phan tram cac nguyén to:
12x y 16z 14t M
%C %H %O %N 100

Thi du: D6t chay hoan toan 0,44 gam moét hop chét hiru co A, san pham chay duoc hap

thu hoan toan vao binh 1 dwng P,Os, va binh 2 dung dung dich KOH. Sau thi nghiém thay khéi
lwong binh 1 tang 0,36g va binh 2 tang 0,88.

a) Xac dinh CTdon gian nhat ctia A?

b) Xac dinh CTCT dung cla A, biét d& phan tng hét véi 0,05 mol A can ding 250ml dung
dich NaOH 0,2M va A cé kha nang tham gia phan (rng trang gwong.

1.4. Lién két trong hoa hoc hiru co
1.4.1. Lién két xich ma (o) va lién két pi (n)

Lién két hoa hoc quan trong va phd bién nhét trong hop chét hiru co 14 lién két cong hoa
tri. Lién két nay dwoc hinh thanh bang sy xen phl cac obitan nguyén tlr (AO) tao nén obitan phan
t&r (MO) chung cho ca hai nguyén t&r tham gia lién két. C6 hai kiéu xen phu chinh:

a) Xen phu truc

MO ¢6 truc dbi xtrng tring vai truc ndi hai hat nhan nguyén t lién két:

CNCEC NN
s - s (xichma) p - p (xichma) s - p (xichma)

Hinh 1.1: Obitan o
D6 Ia nhitng MO bén virng, dwoc goi la MO o. Lién két cong hoa tri dwgc hinh thanh bang
sw xen pht truc nhw trén dwoc goi la lién két xich ma.

Lién két o twong déi bén, hai nguyén tir néi véi nhau chi bang lién két o thoi thi coé kha
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Chwong 1: Dai cwong vé hoa hoc hiru co’ Trang 11

nang quay quanh truc lién két ma khéng lam méat sw xun pha (thi du: CHz — CHj;), do d6 c6 kha
nang xuat hién ciu dang & hop chét hivu co.
b) Xen phu bén

Ving xen phd ndm & hai bén tuc ndi hai hat nhan nguyén tt lién két nén MO twong dbi
kém bén. D6 Ia MO =, va lién két twong (ng 1a lién két . So véi lién két xich ma thi lién két pi kém
bén.

Hai nguyén t& ndi v&i nhau bang lién két pi (va mot lién két xich ma) khong thé quay quanh
truc néi hai hat nhan dwoc vi nhw thé sé vi pham sw xen phi cwc dai ctia hai AO. Do d6, cé kha

nang xuat hién ddng phan hinh hoc & cac hop chat cé néi déi: C=C, C =N, ...

p-p
Hinh 1.2: Obitan pi

1.4.2. Sv lai hoa obitan va cac lién két don, déi, ba

O trang thai co' ban nguyén t& C c6 cAu hinh electron: 1s°2s°2p’2 pi

O trang thai lién két nang lwong cao, mot electron 2s chuy&n chd sang obitan con tréng
2p,, do d6 C' c6 cAu hinh: 157252 p,2p, 2p;

Khi 4y c6 sw td hop gitra obitan 2s véi mot sbé obitan 2p, goi 1a sw lai hoa obitan. Cac
obitan méi hinh thanh dwoc goi & obitan lai hod. Cacbon c6 3 kiéu lai hoa:
a) Lai hoa sp® (hay lai hoa tir dién)

« Lai hoa sp*: Mot obitan 2s lai hoa v6i 3 obitan 2p tao thanh 4 obitan lai hoa sp® giong het
nhau. Bon obitan nay hddng tdi 4 fiznh cua hinh t6 dien mat fieu, tao thanh goc giéa cac obitan lai

hoa la 109°28’ (hinh 1.3)

Hinh 1.3: S& lai hoa sp®

Cac obitan sp® se/ xen phu truc voi AO cua cac nguyen t6 khac tao thanh nhong lien ket o.
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Thi du:

CH, CHg

Hinh 1.4: Cac obitan o trong phan t&» CH, va C,Hs
b) Lai hoa sp? (hay lai hoa tam giac)
Lai hoa sp®: Mot obitan 2s lai hoa voi 2 obitan 2p tao thanh 3 obitan lai hoa sp? giong het
nhau. Ba obitan nay hédng t6i 3 fiznh cua tam giac fieu, hinh thanh goc gida cac obitan lai hoa bang

120° (hinh 1.5).

|

Hinh 1.5: Sy lai hoa sp?
Cac obitan sp? sé& xen phl truc vai obitan clia cac nguyén t& khac tao thanh cac lién két
xich ma. Con lai mét obitan 2p chwa lai hoa co truc théng goc v&i mat phéng chira 3 obitan lai hoa

sp® sé dung dé xen phl bén va&i obitan 2p clia nguyén tir khac tao thanh lién két pi (thi du hinh 1.6).

(a) (b)
Hinh 1.6: Su hinh thanh lién két xich ma (a) va lién két pi (b) trong phan tlr C,H,
c) Lai hoa sp (hay lai hoa dwong théng)
Lai hoa sp: Mot obitan 2s lai hoa v6i 1 obitan 2p tao thanh 2 obitan lai hoa sp giong het

nhau. Hai obitan nay nam tren mot fiddng thang tao thanh goc gida hai obitan lai hoa bang 180°
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(hinh 1.7).

2s

—_—
7 A

Hinh 1.7: Sv lai hoa sp
Céc obitan sp s& xen phu truc véi obitan cla hai nguyén t&r khac tao thanh hai lién két xich
ma. Con lai hai obitan chwa lai hoa 2p c6 truc dbi xirng thadng géc véi nhau va cling thang géc véi
truc d6i xirng chung cua hai obitan lai hoa sp, s& dung dé xen phi bén v&i obitan chwa lai hoa cla
nguyén tir khac tao nén nhirng lién két pi.
Thi du:
1800 1800

e=c— TR0 H
H—C=C—H (oK) H

a) b)
Hinh 1.8: Su hinh thanh lién két xich ma (a) va lién két p (b) ctia C,H,

1.4.3. Lién két hidro
a) Khai niém

Lién két hidro la lién két dwoc hinh thanh gitka mot nguyén tir H da tham gia lién két cong
hoa tri v&i mdt nguyén t&r khac ciing da tham gia lién két cong hoa tri va con chira cap electron tw
do.

Thi du: lién két hidro dwoc hinh thanh gitra phan t& H,O

H—O.. H—O0 .. H—0 .. H —O

H H H II-I

Diéu kién dé hinh thanh lién két hidro: 1a LKCHT X — H chira nguyén t&r H phai phan cuc
manh, nguyén t& H mang mét phan mang dién tich dwong (5°), con nguyén t& thé hai Y phai c6
cap e tw do mang mét phan dién tich am (8°) va cé do6 am dién I&n hon.

5- s+ oS-
)(e H coe Y
LKCHT  Lién két
phan cuc hidro

O day X ciing nhu Y thuwong la O, N, F. Lién két X — H cang phan cuwc va kha néng nhwéng
electron clia Y cang I&n thi lién két hidro cang bén virng.
b) Phan loai lién két hidro

Lién két hidro lién phan t&: dé la lién két gitta X — H va Y thudc vé hai phan t& riéng ré
(gibng nhau hoac khac nhau). Thi du:
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O..H—O
7 N
H—O.. H—(‘) H—(‘)... H—(‘) CHs—C\ /(37(3|-|3
C,H, C,H, CgHs CH, \O—H ..0 4

Lién két hidro ndi phan tt: do la lién két gitra X — H va Y ctia mét phan tv. Thi du:
O——H

H

CH,—O

H

N/ \

CH—O0O

c¢) Sw anh hwéng cua lién két hidro dén tinh chat cta hop chat hivu cor
Lién két hidro lién phan t&r lam tdng manh nhiét 6 sbi va nhiét d6 néng chay so véi nhirng
chat c6 phan tt khdi twong dwong ma khong cé lién két hidro ho&c chi cé lién két hidro ndi phan tcr.

Thi du:

Hop chét M ts (°C) | tac (°C)
CHs — CH, — OH 46 78 -
CH; -0 -CH; 46 -24 -
CH;-SH 48 6 -
p-NO, — C¢H, — OH 139 - 114
0-NO, — C¢H, — OH 139 - 44

Sw hinh thanh lién két hidro gitra chét tan va dung méi lam tdng manh do tan trong dung
moi d6. Nhém chirc cé kha néng tao lién két hidro véi dung mdi cang téng thi do tan cla chéat cang

I&n, trai lai gbc H — C cang I&én do tan cla chat cang nhé. Thi du:

Hop chét M Dé tan (g/100g H,0)

CH3; - CH, -OH 46 0

N — C4Hyg — OH 74 7,4
n — CegHqiz3 — OH 102 0,6
CsH 1206 (glucozo)) 180 83
n— CgHyy 86 0,01
CH3; — COOH 60 0

HCOOCH;, 60 30

Chu y réng ngoai lién két hidro ra, gitra cac phan t&r hop chat hivu co con cé thé cé cac luc

lién két yéu nhw lwc hat lwéng cwe gitid cac phan tl phan cwe, lwc Vandecvan, ...
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BAI TAP

1.1. Hay néu dinh nghia: chat hitu co, hoa hoc hitu co, H — C, géc H — C, gbc tw do, dan xuét cua
hidrocacbon.

1.2. Cho cac cdng thirc sau day: CH3Cl (A); COCI, (B); CaC, (C); C,Hs (D); CeHs (E); CH;COOH
(F); CH3 — C"H = CHj3 (G); H,C50;4 (H); CHz — CH, (1). Hay chi rd heche, H — C, nhém chirc?

1.3. Nguyén tic chung cla phép phan tich hoa hoc cac nguyén té trong hche l1a gi? Minh hoa bang
hai thi du cu thé ?

1.4. Adrenalin 1a mot hocmon. Tron 18,3 mg adrenalin véi bot CuO (lay dw) réi nung néng thi thu
dwoc 1,27 ml khi nito (do & 27°C va 750 mmHg). Néu dét chay hoan toan cing adrenalin
lwong trén nhw vay trong oxi thi thu dwgc 39,6 mg CO, va 11,7 mg H,O. Tim thanh phan %
cac nguyén tb trong adrenalin ?

1.5. Cé mét chat hiru co khon gtinh khiét lay tir ngudn thién nhién. Hay néu cac buwdc thuc nghiém
va tinh toan dé thiét Iap CTPT cda hop chat do?

1.6. Phan tich dinh lwgng 10,5 mg hop chét hiru co' A (chva C, H, O) thu dwoc 30,8 mg CO, va 4,5
mg H,0. Hoa tan 1,03g A trong 50 gam benzen rdi xac dinh nhiét do so6i ctia dung dich thay
t,=80,356°C, trong khi benzen nguyén chét cé t, = 80,1°C. xac dinh CTPT cuia A, biét hang sb
nghiém sbi trong trwed'ng hop nay la 2,61.

1.7. Hay néu nguyén tac clia mét vai phwong phap tinh ché hche: chat ran va chat 16ng?

1.8. Hop chét hitu co A c6 khdi lwong phan t&r nhd hon khéi lwgng phan t&r ctia benzen chi chiva 4
nguyén t6 C, H, O, N, trong dé hidro 9,09% nito 18,18% dbt chay 7,7 gam chét A thu duoc
4,928 lit khi CO, do & 27,3°C, 1atm va A tac dung véi dung dich NaOH. Cho biét cong thirc
c4u tao cd thé co clia A?

1.9. Chét X chira cac nguyén t6 C, H, O trong dé hidro chiém 2,439% vé khéi lwong. Khi dét chay X
déu thu dwoc s6 mol nwéc bang s6 mol méi chat da chay, biét 1 mol X phan &ng vira hét véi
2,0 mol Ag,0 trong dung dich amoniac. Xac dinh cong thirc cdu tao ctia X?

1.10. Dbt chay hoan tdoa 4,5 gam chét hiru co A (gdm C, H, O) thu dwoc 3,36 lit CO, (dktc) va
2,7 gam H,0. Ty khéi ctia Z so v&i H, bang 30.

a) Xac dinh CTPT cua chat A?
b) A c6 déng phan thir nhat 14 X tac dung vé&i Na,COjs gidi phdng CO,, ddng phan thir hai la

Y tac dung v&i dd NaOH tao ra rwou metylic va déng phan th 3 la Z vira tac dung véi Na va vira

c6 phan rng trang gwong. Xac dinh CTCT cla X, Y va Z.

1.11. Ban chét cla lién két CHT la gi? Hay trinh bay bang hinh vé& theo quan niém hién dai sw
hinh thanh cac lién két cong hoa tri trong mdi phan t& sau day:

CH; —CH3; CH,=CH,; CH=CH ; CH, = CH — CH = CH, va CgHs

1.12. Ban chét cla lién két hidro la gi? Néu thi du minh hoa. Trinh bay bang CTCT lién két hidro

gilra cac phan t trong tredng hop: metanol, axit axetic, dd phenol trong etanol.
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Chwong 2: CAC HIEN TUQNG DONG PHAN TRONG HOA HIU CO’

Cac hién twong ddng phan gan lién véi cu tao va ciu tric khong gian cla phan to. Pay [a
mot hién twong rat phé bién trong hoa hoc hitu co. Nhér cé hién twong ddng phan nay ma sé cac
hop chét hiru co téng lén rat nhiéu.

Cac chét goi 1a ddng phan v&i nhau 1a nhivng chét cé cung céng thirc nguyén, nhwng khac
nhau vé CTCT va tinh chét.

Ngay nay ngudi ta biét rat nhiéu hién twong ddng phan. D& phan biét va s& dung cé thé
chia ra lam hai dang biéu dién:

Ddng phan cu tao (dd6ng phan mét phang)

Ddng phan lap thé (ddng phan cAu truc)

2.1. bong phan cau tao
2.1.1. Péng phan vé mach cacbon

Ddng phan vé mach C 1a ddng phan vé cach sap xép mach C theo céc trat tw cAu tao khac
nhau, dan dén tinh chat khac nhau.

Vi du: C4H1o (butan) cé cac déng phan sau:

CH, - CH, - CH, - CH, CH, - CH - CH,
n-butan CH, iso-butan
2.1.2. Péng phan vé vi tri nhém chirc

DPdng phan v& vi tri nhém chic 1a nhivng ddng phan cé cling nhém chire, chi khac nhau vé
vi tri nhdm chirc trén mach C.

Vi du: ancol CsH,OH c¢6 hai ddng phan vé nhém chirc sau:

CH, - CH, - CH, - OH CH, - CH - CH,
propanol-1 (I)H propanol-2

Hay: CsH4CH3OH c6 cac ddng phan vé vi tri nhom OH sau:

CH, CH, CH,
OH
OH
o-cresol m-cresol H p-cresol

2.1.3. Péng phan vé chirc hivu co

Nhém chirc 1a nhém déc trwng cho tinh chat héa hoc clia hop chat. Béng phan vé chirc

hiu co la ddng phan tao ra cac nhém chirc khac nhau clia hop chat ¢ ciing thanh phan.
V& chirc ancol va ete:  CHsz — CH, — OH va CH; — O — CH;
V& chirc axit va este;:  CH;COOH va HCOOCH;
V& chirc andehit, xeton va ruou:

CHs — CH, — CHO ; CH; — CO — CHj ; CH, = CH — CH, — OH.
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Vé béC ctia nhém chire: CH3 - CH2 - CH2 —NH,; CH3 —NH - CH2 - CH3
CH;—N— CH,

CH,

2.1.4. Péng phan hd bién (tautome)
DPdng phan hd bién la ddng phan ctia hai chat cé cling thanh phan nhwng khac nhau vé cau
tao. Hai chét nay & trang thai chuyén hoa Ian nhau:
(0]

CH3-|C|:-CH2-||C-CH3 = CH3-|C=CH-C-CH3
0 0 OH
axetyl xeton 2-hodroxyl-2-pentenon
Chuyén hoéa nay dwoc goi la hd bién xeton — anol. Ngoai ra trong hiru co' con gép nhiéu

dang hé bién khéac.

7

Nitroso - oximino CH-N=0 == C=N-OH

Amido - imidol NH-C=0 N=C-OH

[

~o

Nguyé&n nhan gay ra déng phan hd bién 1a do sw chuyén ché clia nguyén t& H trén cac
trungtam O, N, ...
2.2. bong phan lap thé
2.2.1. Péng phan hinh hoc (ddng phan Cis — Trans)

Cac dbéng phan khac nhau vé vi tri cadc nhdm thé dél vél mat phang lién két doi, hodc dbi

v&i mét phang ctia vong (i véi hop chét co ciu tao vong)

H H H cl
\ / \
/C = C\ /C = C\

o] Cl cl H CH, CH, H CH,

Cis-1,2-dicloeten trans-1,2-dicloeten Cis-1,2-dimetyl xiclohexan Trans-1,2-dimetyl xiclohexan
Diéu kién dé c6 déng phan hinh hoc:
- Phan t& phai chira lién két d6i hoac vong kin.
- Cac nguyén tir C c6 chira lién két doi va vong kin phai lién két vai hai nguyén
tlr hodc 2 nhdm thé cé ban chat khac nhau.
Khi hai nhém thé & cung phia ta c6 dang déng phan cis, hai nhém thé & khac phia cho
dang ddng phan trans.
DPdng phan cis va trans khac nhau vé tinh chét vat ly. Nhiét dd ndng chay cua cis thap hon
trans, nhwng nhiét 6 séi cla cis lai cao hon nhiét d6 cta trans.

Vi du, diphenyl butadien cé 3 déng phan:
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5 H C H H
NN N N
Y \ /H cC=C CgHs CsH; c=C
H c=c { Ne=c” Nee” D
/ - \ H cC=C c=C CeHs
CH / AN / N\
: o H H H H
trans - trans trans - cis cis - cis

Sb ddng phan clia phan tlr cé n ndi ddi tinh theo cong thirc:
N = 2"+ 2%

n n+1
Nlasochanthlp-E nla sé 1é thi: p——

2.2.2. Béng phan ciu dang

Nhw chwong 1 vé lién két hda hoc da trinh bay lién két o c6 co ché xen phu cac obitan lai
héa doc theo truc néi hai tdm hat nhan. Vi vay, cac nguyén t&r hay nhém nguyén t& c6 kha nang
quay quanh lién két nay ma lién két van ton tai.

Do an ngi¥ khéng gian, do khoang cach thay dbi clia cac nguyén tir, nhém nguyén i khac
nhau khi quay quanh lién két thé nang twong tac thay déi. Nang lwong tiéu ton quay khoang 4
kcal/mol nhé hon rat nhiéu so véi cac ndng lwong khac.

Mai trang thai clia nguyén t&r, nhém nguyén ttr trong khdng gian cé dang hinh thé xac dinh
va nang lwong twong tac nhat dinh. Dang hinh thé nay goi la ciu dang.

Cac cau dang hinh thanh khi quay quanh lién két xich ma c6 nang lwgng khéng khac nhau
l&m, khé tach ra riéng dwoc. Trong vo sb vi tri trong khong gian, cé mét sb vi tri trong khéng gian
ma & d6 cac nguyén ttr, nhém nguyén t& c6 khoang cach xa nhau nhét va twong tac nhau sé nho
nhat. Cu dang tao thanh trong trang thai nay sé bén nhat. O’ didu kién binh thuwdng cac phan tir
thwérng ton tai & cu dang nay.

D& biéu dién cac cdu dang trén mat phdng ma thé hién dwoc clu tric khong giam 3 chiéu.
Viéc lam nay khéng don gidn véi cac phan tl cd nhiéu nguyén té. Vi vay, phai c6 mét hinh thirc
biéu dién twong trung khéac. Sau day minh hoa mét sb cach biéu dién don gian ciu dang phan ti.

Biéu dién theo phdi canh: C4u dang cla buttan

cH CH3
3 H H
H H ~.*
| ~ . C
C C ’/// =
/ \ H =
: 4 CH, CHs N\ CHs
CH, CHs CHj g 3 %
H/ \H H

Theo Newman, nét dam thé hién lién két hwdng ra ngoai to gidy trwéc mat nguwdi quan sat,
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nét thweorng biéu dién lién két ndm trén t& gidy, nét chdm chadm ndm phia sau to gidy.

CHj

HaC, §Hs
H -

H H H H
CHs,
Biéu dién theo Newman c4u dang ctia butan.

a) Pong phan cau dang mach h&

Metan c6 cau triic mot tir dién déu, goc lién két 109°28, do dai lien két C — H bang 1,1A°.
N6 cé cAu hinh xac dinh va khoéng c6 dong phan ciu dang. Etan la chat dau tién cla ankan c6 kha
nang ton tai déng phan cau dang.

Khi nhém metyl cta etan quay quanh lién két xichma 360°, cac vi tri nguyén t H trong
phan t& cling thay ddi, thé nang twong tac cla chung cling thay déi theo.

Su bién thién thé nang twong tac (néng lwong twong tac) cla nguyén t H khi nhém CH;

quay tir 0 — 360° dwoc bidu dién trén hinh 3.1:
HH H H HH

kcal/mol

H
0 60 120 180 240 300 360

Hinh 2.1: Gian db thé nang

Phan tich cdu dang clia metan trén gian dd nhan thay & cac vi tri goc quay 60°, 120°, 300°
twong (rng v&i cdu dang cé nidng lwong twong tac cuwc tiéu. D6 1a cdu dang xen ké& (cAu dang
tréng).

Céc hop chét kiéu XsC — CX3 déu cé gidn d6 thé nang twong tw nhw etan. Nhwng déi voi
butan vi xuat hién hai nhém thé Ién CHs so v&i nguyén t&r H, cho nén gian db thé nang twong tac
c6 dang khac, khong don diéu nhu etan, ... Ré rang twong tac cda nhém CH; vél H sé khac twong
tac clia CH; v&i CH; bén canh va twong tac ciia H véi H. Cho nén khi quay vong 0 — 360° butan ¢

thé& hinh thanh cac cdu dang dac trwng nhw hinh 2.1.

Butan khac v6i etan cé hai dang bén: cdu dang &ng vé&i nang lwong cuc tiéu sé (1) va (3),
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(5), cAu dang (1) goi la ciu dang déi (anti) va ciu dang léch (gaucher) sb (3). Riéng ciu dang léch

phai va cAu dang l&ch trai (3) va (5).

CH3 CHj3 CHj CHj3 CHs CH;
@\ = - HBC}& /®\
CHs CHs HaC
(1 (2) (3) 4) ®) (6)
kcal/mol
A
(4)
6
2) 6)
3
M 3) (5)
60 120 180 240 300 360

Hinh 2.2: Gidn d6 thé ndng cua butan
O nhiét d6 300°K butan ton tai & cAu dang (1) khoang 2/3 va khoang 1/3 c4u dang (3) va
(5).
Sb ciu dang ctia phan t&r cé n lién két o & nhw trén c6 thé cé 3" cAu dang khac nhau.
b) Bong phan cau dang mach vong
Dé gial thich mot s mach vong bén va mot sé6 mach vong khéng bén Bayer dwa ra “thuyét
cang vong”. Vong cé goc bang 109°28 |a vong chudn, vong bén. Cac vong cé géc cang léch véi

vong chuén cé strc cdng vong Ién va kém bén.

e ) R _180(n-2) Ny .
Go6c hoa tri dwgc tinh theo cong thire: T , trong dé n 1a s6 canh mach vong.

i ) R . 109°28—x
Do Iéch dwoc tinh theo cdng thirc: T , trong d6 x la goéc héa tri cua vong.

Theo thuyét Bayer vong 5 canh va 6 canh cé d6 léch nhd va strc cang vong nhd, 1a vong
bén nhét.

Céc vong Ién hon va nhé hon vong 5 va 6 cé strc cang vong 16n kém bén. Nhung thuc té
cling c6 nhiéu vong 16n co tinh bén cao.

Vé sau Sahse, Mohz, Pitre cho réng cac mach vong 6 canh va Ién hon 6 canh khéng cé

cau dang phang ma cé ciu dang khéng gian, nghia 1a cac nguyén t& H va cac nguyén t&r C khong
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nam trén mot mat phang. Do ching day nhau dé tao ra cdu dang cé thé ndng twong tac nhd nhat
va ddng thdi cling tao ra ciu truc bén cd goc gan bang véi géc chuan 109°28.

Thi du vong 6 canh xyclo hexan cé mét ciu sé cu dang dién hinh nhw hinh 2.3:

H (a)H

Dang ghé (cAu dang Z)

H H(a)
H H(e)
H H
H
Dang xoan
HH
HH H
Dang nira ghé Dang thuyén

Hinh 2.3: Cac cAu dang cta xyclo hexan

O nhiét dd binh thwong phan t&r xyclo hexan cé gan 99° tdn tai & dang ghé. C4u dang ghé
¢6 nang lwong nhé va bén hon ciu dang thuyén.

Nguyén t& H & vi tri equatorial (e) 1a vi tri thuan loi v& mat khéng gian va néng lwong, cho
nén cac nhém thé déu cé xu hwéng dinh hwéng hodc chuyén vi tri vé equatorial (e).

Thi du, metyl xyclohexan & nhiét do binh thwdng gan 95% nhém metyl & vj tri (e) va
khoang 5% & vi tri axial (a).

Trong trwéng hop mach vong cé hai nhém thé: nhw vong 6 canh sé c6 cac déng phan Cis

va Trans nhw sau:

Cis: ea, ae: vitri1,2 Trans: aa,ae vitri1,2
ea,ae: vitri14 ee,aa vitri14
aa, ae: vitri1,3 ae,ae vitri1,3

2.2.3. Péng phan quang hoc
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a) Chat hoat dong quang hoc cé C déi xirng
Diéu kién dé xuét hién ddng phan quang hoc & cac chét cé phan tir cAu tric bat dbi xirng
trong d6 c6 thé b4t déi xirng phan t&r hodc cé nguyén tir C bat dbi xirng.

P& hinh dung vé& C bét dbi xirng ta nhac lal H

thuyét hoa lap thé cta Loben va Vanhdp vé c4u tric

metan. Theo hai 6ng phan t& metan cé clu tric Hinh 3.8: Cau dang hinh hoc cua

khong gian trong dé 4 nguyén tr H phan trén 4 dinh EmeH“meomuyel "
cla t&r dién déu va trung tdm cla t& dién la nguyén

ttr C, hoc hoa tri (HCH) bang 109°28. H

Thuyét nay con goi la thuyét cacbon t&r dién. ) o
Hinh 2.4: C4u tric dan xuat clia metan

Néu thay 4 nguyén t& H trong CH4 bang 4 nhém thé a, b, ¢, d khac nhau thi nguyén t&r C
nay duoc goi 1a nguyén tir C bat ddl, ky hiéu 1a C'. Viéc bidu dién cac ddng phan quang hoc bing
hinh t& dién nhuw trén mat phdng khéng phai trwéng hop nao ciing thuan loi vi vay ndm 1891,
E.Fischer dé& nghi str dung cong thirc chiéu phang thay cho cac cong thirc t dién.

Tuy thudc vao viéc chon canh t&r dién 1a canh nam ngang va quay vé phia nguwoi quan sat

ma c6 thé co cong thire chiéu khac nhau.

Hinh 2.5: Cong thirc chiéu thang cla Fischer
b) Pong phan quang hoc (cac dang cau hinh)
Nhw da néi & trén, phan t& cé ciu tric bat déi xirng déu cé kha nang tao ra ddng phan
quang hoc. Trwéc hét ching ta lam quen véi trwdng hop don gian cé mot C’ la axit lactic:

]
CH; — C*— COOH

OH
Axit nay co hai déi quang (hai chat nghich quang) la ddng phan quay phai, ki hiéu la (d)
ho&c (+) géc quay theo chiéu kim ddng hé va ddng phan quay trai, ki hiéu la | ho&c (-), géc quay
ngwoc chiéu kim déng ho.
Xem hinh 2.6, hai d6i quang nay (hai cAu hinh) ching rat giébng nhau nhwng khéng thé xem
chéng khit 1én nhau dwoc, ching dbi x(rng nhau nhw vat va anh trong gwong, nhw ban tay tréi va

ban tay phai. Chang la hai ddng phan quang hoc c6 tinh chét Iy hoa giéng nhau, chi khac nhau kha
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nang lam quay mé&t phdng phan cuc anh sang clia mot sang phai, mot sang trai va khac nhau vé

hoat ddng sinh vat.

COOH COOH COOH COOH

hay: H————OH | HO———H
H OH HO H

CH, M, CH, CH,

Goong

Hinh 2.6: CAu hinh cla axit lactic

Mot cap nghich quang nhw hinh 2.6 c6 géc quay vé tri sb tuyét déi bang nhau nhwng khac
nhau vé dau. Hén hop 50% déng phan quay phai va 50% ddng phan quay trai cing mét phan ti
bat dbi goi 1a hén hop Raxemic (bién thé raxemic).

Di nhién hén hop raxemic c6 tri sb quay cwc bang khéng.

Cac hop chét propadiol-1,2, andehit glyxeric 1a chat c6 mot C* va ciing ¢ mot cap dbi
quang nhw axit lactic.

BAI TAP

2.1. Viét cong thirc cAu tric cac ddng phan hinh hoc (néu cé) trong méi trudng hop sau:

(A): CH;—CH=CH-CH; E):CH;—CH=CH-CH=CH-CHj

(B): (CHs), — CH = CH — CHj F): CH; — CH = CH — COOH

(C): CH3 — CH = CH — CgHs G): 1,1-dimetyl xiclohexan

(
(
(
(D):CH; - C=C—-CH; (H): 1,2-dimetyl xiclohexan
2.2. Khai quat vé diéu kién can va da dé co ddng phan hinh hoc?
2.3. Nguyeén t&r cacbon bat dbi la gi? Diéu kién dé& xuat hién ddng phan quang hoc la gi? Néu thi du
minh hoa?

2.4. Chét ndo dwdi day cé thé co ddng phan quang hoc? Sé lwong déng phan Ia bao nhiéu?

(A): CHy — CHBr — CHs (D): CH; — CHOH — COOH
(B): CHy — CHBr — CH, — CHs (E): HOOC — CH, — CHNH, — COOH
(C): CH3 — CHBr — CHBr — CH; (G): HOOC — CHOH — CHOH — COOH

2.5. CAu dang la gi? Viét cong thirc cAu dang bén clia etan; propan; butan; isopentan; 1,2-diclo

etan.
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Chwong 3: S TAC DUNG TUONG HO CAC NGUYEN TU TRONG PHAN T

Céc lién két cong hoa tri trong phan tlr cac chat hiru co bj thay dbi nhiéu so véi luc ching
mé&i dwoe hinh thanh. D6 1a do cac nguyén tlr, nhom nguyén t& trong phan t&r luén luén tac dung
twong hd 1an nhau dé sap xép lai mat do dién t&r trong cac lién két, dé tao ra moét phan tir coé cau
trdc thich (ng véi thanh phan khac nhau tao ra né.

Céc tinh chét ly hoa, kha nang phan &ng hoa hoc ctia mdl hop chat hiru co déu bi anh
hwéng manh bai tac dung twong hé nay. Nguwdi ta da biét dwoc sw tac dung twong hd nhd qua cac
hiéu (rng: hiéu rng cdm (rng, hiéu ng lién hop (cong hwdng), hiéu trng siéu lién hop, ... Sau day
chung ta lan lwot nghién clru cac hiéu ng tac dung twong hé trong ndi phan tir cac hop chat hiru
Co.

3.1. Hiéu &rng cam tng

Hiéu rng cdm (ng 1a sw tac dung twong hé cac nguyén tlr, nhém nguyén ti trong phan ti
cac hop chat H — C,, hodc H - Cunang no Khong lién hop gay ra.

Hop chat H — C khong no cd lién két pi lién hop véi lién két xich ma sy tac dung twong hé
trong hé nay phtrc tap, cho nén dé tim ra mot sé qui luat tac dung cdm (rng ta chi xét trong hé hop
chat H — C no va chwa no khéng lién hop.

Trwéc hét ta di xét mot sé thi du sau:

CH3; — CH, — CH, — CH3 : n — butan

HCOOH c6 pK,=3,7 ; CH3; — COOH co6 pK, = 4,7; C,H5 COOH c6 pK, =4,9

HO — CH, — COOH ¢6 pK, = 3,0; Cl - CH,; — COOH co6 pK, = 2,9.

Trong phan t& butan chi c6 hai nguyén t&r C va H. Hai nguyén t6 nay c6 dd am dién gan
bang nhau. Cho nén céc lién két xichma trong phan t& hadu nhw khéng phan cwc. Nguyén tir H
khong gay ra hiéu ng. Nguoi ta Iy hiéu (rng clia H bang khong dé& so sanh véi cac truérng hop.
Céc thi du trén khi thay thé nguyén t&r H & axit fomic bdng nhédm nguyén t&r khac sé nhan cac axit
c6 do axit khac nhau.

Thay H béng nhém -CH; va —C,Hs. Tinh axit gidm so vé&i axit fomic. Theo ly thuyét dién tir
nhém —CHj; va —C,Hs khong phai [a nhém day dién t&r hoa tri ra khéi minh vé phia nhém —COOH,
lam cho lién két O — H gidm su phan cwc so véi nhém O — H trong HCOOH. H khé phan ly ra nén

tinh axit giam.

H H H
' vt

H—C —»C— 0 —H H—-sC-—>C— C— 0 —H
X 1 d

pK, cla axit propionic I&n hon pK, cla axit axetic. Diéu nay chirng té nhom etyl ddy manh
hon nhém metyl.

Hai axit cudi cung trong phan t& cé nguyén t6 Oxy va Clo 1a hai nguyén t6 c6 dd am dién
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I&n. Chung c6 kha nang hat cac dién tir lién két khac vé minh. Do d6 cap dién t lién két O — H bi
léch vé phia Oxy nhiéu hon, lién k&t O — H tr& nén phan cwc manh hon so véi axit fomic, ... Sy
phan ly H manh hon nén d6 axit tang |én.

Qua cé4c thi du chdng ta c6 thé tim ra mét sb quy luat tac dung twong hé trong phan t& nhw
sau:
3.1.1. Khai niém hiéu trng cam rng

Hiéu rng cam (rng: la sy tac dung cla cac nguyén tlr, nhém nguyén t&r cé d6 am dién I&n
lam chuyén dich dién t lién két xich ma, gay ra sw phan cwc phan tt. Hay noi cach khac sw tac
dung twong hd gay ra tlr mét trung tAm nguyén tlr hodc nhém nguyén tir c6 dd am dién Ion truyén
di doc theo mach cacbon, lam &nh hwéng dén cac nguyén tlr, nhém nguyén tl khac trong phan té
goi la tac dung cdm rng, gay ra hiéu (rng cdm &ng.
3.1.2. Phan loai hiéu &rng cam trng

Hiéu (’ng cdm (rng cha nguyén t& hay nhém nguyén ti cé thé co gia tri dwong hodc am va
ki hiéu bang chir 1. DAu trlr (-I) dung dé& chi hiéu &ng cam &ng gay ra bdi nguyén t& hay nhém
nguyén t&r hat dién t&, goi la hiéu rng cdm trng am.

Nguoc lai, nguyén tir hay nhém nguyén t&r gay ra hiéu &ng bang cach nhuéng (day) dién

tlr, thi d6 la hiéu tng cdm ng dwong (+I). Chiéu chuyén dich mat d6 dién t&r theo hiéu rng cdm

ng dwoc mo ta theo bang mii tén thidng: —

fod ¢

—Cc% C* —= C% — X”©
b T

X c6 do am dién Ion va trung tdm gay ra hiéu ¢ng cam &ng: o, > 51 > 51/, chiéu cua tac
dung cam &ng dwoc biéu thi bang mii tén doc theo lién két.

Su phéan cuc cdm ng dwoc md ta & trén ludn ludn cé sé&n trong phan td& vi n6 do cac yéu
t& cAu trac trong phan tlr gay ra. D6 la sy phan cuc tinh (I,). Bén canh do, con cé sy phan cuc
dong do hiéu rng cdm trng ddng (Iy). Tuy nhién lién két xich ma la nhirng lién két bén, cho nén ta it
gép hiéu (ng 4 va trong thuc té ngudi ta thwdng dung va hiéu hiéu (rng vé phwong dién tinh théi.

Céac nhém nguyén tir gay ra hiéu (rng cdm rng am (-I) la nhirng nguyén t&, nhém nguyén
tlr c6 d6 am dién I&n, la cac ion dwong cé kha nang hat cac dién tr lién két xich ma vé phia minh.

Thi duy: (-I): CN > NO, > F > Cl > Br > | > OCHj3; > CgHs5

Hiéu &ng cam (ng dwong (+1) gébm cac gbc ankyl, cac iion am, c6 kha nang day dién t&r
lién két khoi minh.

Thi du: (+1): (CHs)s > (CH3),CH > CHyCH, > CH3 > H
3.1.3. Pic diém cha hiéu (rng cam (rng

Hiéu (rng cdm (ng phat sinh va truyén di doc theo lién két xich ma twong déi nhanh, nhwng

yéu dan va tét di cling nhanh, chi qua d6 4, 5 lién két xich ma hau nhw mét di.
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3.2. Hiéu rng lién hop
3.2.1. Binh nghia

Khéac véi hiéu t'ng cdm (ng, hiéu (ng lién hop thé hién & nhirng phan t&r cé hé thng lién
két pi va xich ma lién hop. Nghia |a trong d6 c6 lién két pi luan phién lién két xich ma va hé lién hop
“mé& rong”. N6 gdm nhirng phan ttr c6 nguyén tir hodc nhém nguyén ttr cé cdp dién t&r khong lién
két (:) lién két trwc tiép v&i hé lién hop. Cép dién tlr nay sé lién két vai lién két pi ctia hé lién hop va

hé lién hgp nay duoc kéo dai thém, né dwoc goi la hé lién hgp “mé réng”.

Thi du:

CH, = CH - CH = CH, CH2=?-CH=CH2 CH,=CH-CI
butadien-1,3 CH, isopren vinyl clorua
benzen cyclohexandien napthalen

OH
NH,
| X
s
N
p-quinon phenol piridin anilin

Dic diém cuaa hé lién hop: khong co lién két xich ma va lién két pi thuan tuy. Cac dién tir
pi trong hé lién hop khoéng dinh cw mét chd, ching dwoc gidi tod trong toan hé. Cac dién ti pi
khéng thuéc mét nguyén tlr cacbon nao. Chung cé kha nang phan (rng cao hon dién t pi trong
olefin m&c du hé lién hop v& mat nang lwgng bén hon hé khong lién hop.

D& thé hién chidu cua dich chuyén dién tt pi, cling nhw sy phan bé lal ma do dién t& pi
trong hé c6 thé dung hai cach sau:

Biéu dién bang miii tén cong:

— S~ A~ ~N
CH,=CH-Cl  CH,=C{-CHZCH,
(0]
|
C-H

Biéu dién bang phuong phap cdéng hudng (mesome): Phuong phap nay dua vao dac diém

clia hé lien hop cac dién tlr pi khong dinh cw tai mot chd, cho nén khé dung mét cong thirc ¢ dién

nao dé thé hién dwoc day di trang thai thwe ctia hé. Phuong phap cdng hudng cho rang mét phan
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ttr ctia hé lién hop phai dwoc bidu dién it nhat hai cong thire cb dién tré 1én (con goi 1a cong thire
gi¢i han hay céng thirc cong hwdng) cong thirc thye la codng thire trung gian gilra cac cong thirc
do.

CH,=CH-CH=CH, == CH,-CH=CH-CH <= CH,=CH- CH- CH,

Phwong phap nay dwoc ap dung nhiéu dé giai thich co' ché phan &ng. Trong phan nay ta
chi str dung phwong phap mi tén cong tién lgi hon.
3.2.2. Hiéu trng lién hop

Céc quy luat tac dung twong hé trong hé lién hop c6 nhiéu diém khac quy luat tac dung
cam ng trong hé khoéng lién hop. Nhiéu trwdng hop khéng thé giai thich dwoc néu chi sir dung
mot hiéu trng cdm trng.

Hai thi du sau day phan nao cho thay sy khac nhau do.

Thidu 1:

R-CHO + CHs- CHO —» R-CH=CH-CHO + H,0 (1)

R-CHO + CH;- CH=CH-CH=CH-CHO—> R-CH=CH-CH=CH-CH=CH-CHO + H,0(2)

Ma&c du, trung tdm gay hiéu (rng 1a nhém CHO trong trwdng hop (1) gan nhém CHs, trwéng
hop (2) cach nhém CH; bdn nguyén t&r C, nhwng hiéu (ng tac dung khéng giam, (thé hién kha
nang phan &ng (1) va (2) nhw nhau).

Hiéu trng cdm rng khodng cach xa nhw vay xem nhw khong con tac dung.

Thi du 2:

COOH K, = 6,27.10°

COOH K, =7,20.10%

sle

COOH K, =10,0.10°

.

Br COOH K, =10,0.10°

s

Thay H & axit benzoic bang cac nguyén t&r F, Cl, Br. Tinh axit déu ting 1&n. Diéu nay cé thé
dung hiéu ng cdm tng gia thich dwoc. Vi F, Cl, Br c6 d6 am dién Ién kéo cac dién t lién két vé
phia minh lam cho lién két phan cuc, do d6 do axit ting 1&n so vél axit benzoic.

O
7
F - -G

\O<—H

Nhwng d0 manh cla tinh axit lai tdng ngwoc lai so v&i quy luat tac dung cam rng, axit p-flo
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benzoic la axit manh nhét, & day yéu hon axit p-brom benzoic. Nhw vay trong hé lién hop ngoai

hiéu trng cdm (rng con co hiéu rng khac do la hiéu rng lién hop.

0y Qq A
Lo

Hiéu &ng lién hop cé thé hiéu diéu do 1a sw tac dung twong hé ctia cac nguyén tlr, nhém
nguyén t& trong hé lién hop 1am chuyén dich cac dién tir lién két pi gay ra sw phan cwe phan te.

Hiéu (rng lién hop ciing c6 hiéu &ng lién hop tinh va ddng. Khi mét phan t& chira ndi ddi
lién hop tham gia phan (ng cuing véi hiéu trng lién hop tinh cé thwdrng xuyén sé xuét hién hiéu tng
lién hop dong. N6 biéu hién bang sw phan bd lai mat do dién t& ma hiéu (ng tinh da phan bé. Khi
phan t&r & trang thai binh thwéng hiéu ting déng khong toat ra. Trong hé chi cé lién két xich ma bén
virng, hiéu (’ng cdm tng dong khong dang ké co thé bd qua, nhung trong hé lién hop pi, hiéu ng
déng déng vai trd quan trong dé giai thich co' ché phan (ng.

Hiéu &ng lien hop gébm hai loai d6 la hiéu &ng lién hop duwong (+C) va hiéu &ng lién hop
am (-C) (chir C: conjugation).

Hiéu (ng +C: gbm céac nguyén tl, nhém nguyén tlr cé cap dién t& khong lién két (:) sé gay
ra hiéu rng lién hop dwong: Trong chu ky va phan nhém theo chiéu tang cla dién tich hat nhan,
hiéu rng lién hop dwong sé giam.

F>Cl>Br>|
NH, > OH > F
OR > SR > SeR
Céc nguyén t& va nhém nguyén t& nay cho hiéu &ng +C va cdm &ng (-1) ngwoc chiéu

nhau. Hiéu (rng lién hop am (-C): gdbm cac nguyén t&r, nhém nguyén t& cho —C thwdng |a nhirng

.(@ //O
HO C
Co—+

NO,, COOH, CHO, CONH, C =N, COR, -SO3H.

nhém c6 lién két pi.

Trong do: C=0>C=NR>C=CR,
NO, > CN > CHO > COOH
Céac nhém nay c6 hiéu (ring —C va hiéu ng —I cung chiéu nhau, trwéng hop nay hiéu (ng
duwoc tang cudng.
Cling nhw hiéu trng cdm ng, hiéu ng lién hgp manh & nhirng nguyén t& cd d6 am dién

I&n, ... nhdm nguyén tlr cd dd &m dién manh hon sé& chi phéi chiéu cla hiéu &ng.
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NO NH,
CH,-0-CH=CH, 2
+ -C +C -C -C

C +C

Bdc diém cua hiéu tng lién hop:

- Hiéu wng lién hop xuét hién nhanh, lan truyén trong hé ciing nhanh va gidm khéng
dang ké khi mach kéo dai (xa trung tam gay hiéu &ng).

- Hiéu &ng lién hop con phu thudc vao yéu té tap thé, khi hé giam tinh chéat lién hop (ciu
tao phang) thi hiéu (rng lién hop ciing giam theo. N6 khong co hiéu lwc khi hé mét tinh
chét ddng phéng.

3.3. Hiéu rng siéu lién hop

Day la hiéu &ng d&c biét, cé thé noi la trwong hop riéng, trwdng hop mé rong ctia hé lién
hop theo kiéu 5—.

Hiéu tng nay chi cho trweng hop lién két C—H cach lién két = mét lien két & (hiéu (’ng cdm

ng 3 - §, lién hop n - m, n - &, siéu lién hop 6 - n).

Thi du:
H H H
| | |
H C CH =—=CH, H (|3 CIJI H H i? C=N
I|-| H (@] H
H H H
' 1 O
CH,—C—CH=—=CH, CH;—/C—=C H H—C
| | |
H H O H

Trudng hop céc iion dwong cling cacboni ciing ¢é tac dung nhw ndi déi :

H

c* CH, |c ct
| |
H

T
I—O— =

O day chi c6 lién két C — H dworc viét tach roi ra nhw trén mal tham gia tac dung siéu lién
hop v&i dién ti pi. Obitan nguyén t&r H cling mét luc xen phi vél obitan ctia C lién két va obitan pi.
Cac dién ti lién két twong tac voi dién tir pi gay ra hiéu &ng siéu lien hop. C6 thé biéu dién su tac
dung siéu lién hgp nhuw sau:
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H H H H
H—{C‘L:\—CH QCHZ H—Q::‘—clzl—H H‘qc\—CQ\l H (:C\ C[+
H H CO H H

Két qua twong tac lien hop nay do dai lién két C—C gan lién két pi ngén hon trwdng hop

binh thudng va dac biét 14 hidro & C—H tré nén linh dong thé hién trong cac phan trng ancol hoa
va cac phan rng khac.

Dé chirng minh sw cé mat twong tac gay ra hiéu &ng siéu lién hop ching ta phan tich mot
sb thi du sau:

CH;—CH=CH—C;Hs + HCl—

Theo hiéu trng cdm trng nhdm C,Hs cho hiéu ng +1 manh hon nhém CHs vi vay san pham
cbng hop la:

CH;—CH=CH—C,Hs + HClI—> CH;—CH,— CHCI—C,Hs

Nhwng thyc nghiém nhan dwgc nhém CH; > C,Hs nén:

CH;—CH=CH—C;Hs + HCl— CH;— CHCI— CH; —C;Hs

Nhw vay, cac nhdm ankyl khi gan lién két pi gay ra hiéu (rng siéu lién hop nguoc lai hiéu
(rng cdm &ng.

3.4. Hiéu trng khong gian

Nguyén nhan gay ra héu rng khéng gian la do kich thuwéc cac nhém thé 1én &nh hwéng
nhau. Kich thwéc cac nhém, cac ion Ién cdng kénh can tré cac tac nhan khé tiép can nhau, khé tao
thanh trang thai chuyén tiép trong phan ng.

Dac biét, cac phan ng xay ra & vi tri octo clia nhan benzen, anh hwédng khéng gian cac
nhom thé chang nhitng gay kho khan vi tri thé vao octo ma con lam mét tinh cau tao phdng nhom
thé véi nhan benzen. Do d6, phén ¢ng & nhan benzen thay dbi.

X X—CH,
+ 1CH, 2

(1) _
GO+ ICH, = N

Phan (rng (1) thwe hién khé hon phan &ng (2) do mhém CHs an nglr khéng gian CHs.
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BAI TAP
3.1. Hiéu (rng cdm ng la gi? Néu dic diém quan trong nhét clia hiéu (r’ng cam &ng ?
3.2. a) SAp cac nguyén t&r va nhém nguyén tor theo chiéu ting dan ctia hiéu (rng cdm (rng &m trong
moi day sau day:
—F ;—Cl; -Br; -l
—OH ; -NH, ; —F
b) S&p cac nhdm nguyén t&r theo chiéu tdng dan cta hiéu (r’ng cdm &ng 4m trong day sau
day:  —CHj; —C(CHj3); ; —CH,CHj; ; —CH(CH3),.
3.3. Hiéu (rng lién hop la gi? Néu dic diém quan trong nhat ciia hiéu (ng lién hop?
3.4. a) Sap xép theo chiéu tdng dan clia hiéu ng +C trong mdi day sau day:
-F;-Cl; -Br; -l
—OH ; -NH, ; —F
b) Sap xép theo chiéu tdng dan clia hiéu ng -C trong mbi ddy sau day:
>C=0;>C=NH;>C=CH,
3.5. Cho ba hop chét chiva oxi: CH;OH; CgHsOH; HCOOH. Hay cho biét nguy&n nhan cda tinh axit
trong méi trwong hop sau. So sanh tinh axit cia ba chat d6. Giai thich?
3.6. Cho ba hop chét chira nito: NHz; CH3NH, ; CgHsNH,. So sanh tinh bazo clia ba chét d6. Giai
thich?

3.7. Giai thich tai sao khi cho HCI tac dung vé&i penten-2 sinh ra chi yéu 2-clopentan?
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Chwong 4: PHAN NG HO'U CO’
4.1. Mt s6 khai niém chung
Nhw ching ta thwérng néi phan (ng hoa hoc 1a qua trinh bién dbi chat nay thanh chét khac,
trong d6 ¢ qua trinh pha v& lién két cii tao ra lién két mai. Qua trinh pha vé lién két cii c6 thé tao

ra ion, tao ra gbc tw do.

A + B==AB==A—B==—A + B

Céc phan &ng phan cuc, cac ion, cac goc tw do tac dung cac chat khac tao ra chat méi.

Phan (rng hoa hoc c6 su tham gia clia gbc tw do goi phan trng theo gbc tw do. Cac gbc tw
do cé néng lwong Ién, thei gian ton tai ngén, cé kha nang cho phan (rng cao. Cac hop chét hydro
peroxit va peroxit d& phan huy cho gbc tw do.

Phan &ng hoa hoc c6 sy tham gia ctia cac ion goi phan (rng ion. Tac nhan twong tac A* goi
la tdc nhan ai dién t&r. Tac nhan B goi la tdc nhan ai nhan. Tac nhan ai nhan ciing la mét bazo cla
Lewis, tac nhan ai dién t&r la mot axit clia Lewis.

Trong phan &ng oxy hoa khir c6 thé xem tac nhan &i nhan la chat khir, con tac nhan ai dién
t&r nhan dién t& cGa tac nhan ai nhan nén cé thé xem 1a chéat oxy hoa.

Nhw vay cac phan rng hoa hoc: phan trng cong hop, phan &ng thé, phan (ng tach loai, ...
c6 thé xay ra theo co ché gdc tw do, hodc co ché ion. Phan trng theo co' ché ion cé co ché &i dién
tlr va co ché &i nhan.

Tuy thudc vao sb lwong cac phan t&r hodc ion, ... tham gia vao giai doan quyét dinh tbc d6
phan &ng ma c6 loai phdn r’ng don phan tt, lwdng phan tr hodc nhiéu phan te.

Trong phan &ng hoa hitu co, cac chat tham gia phan (rng cé thé thwc hién & trang thai hoi,
trang thai 1dng, trang thai ran cé dung méi hoa tan hodc khéng dung méi hoa tan.

4.2. Dac diém cua phan tng hiru co

Phan (rng hoa hoc hitu co khéng nhitng cé nhiéu vé sb lvong, rat phirc tap va vé co ché
ma con ¢ nhivng d&c diém riéng sau day:

- Phan (rng xay ra thwong la cham.

- Phan &ng xay ra qua nhiéu giai doan (phan &ng ndi tiép).

- Phan &ng xay ra song song nhau (phan &rng canh tranh sinh ra san pham phu).

Phan (rng hiru co thwdng xady ra khdng qua giai doan phan ly ra ion, ma qua giai doan tao
ra trang thai trung gian goi la trang thai phirc hoat dong hay trang thai chuyén tiép réi sau do tao ra
chat méi. Bang con dwong qua trang thai chuyén tiép phan tng tiéu tén ndng lwong it hon nhiéu
so v@i phén ly ra ion.

4.2.1. Téc do phan rng
Cac phan trng hoa hoc xay ra mét giai doan nhu:

aA + bB —> eE
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Van tbc clia phan tng dwoc xac dinh: v = K[A]P [B]°. Phan (ng bac a ddi véi A, bac b dbi
v&i B va bac clia phan tng la (a+b).

Cac phan &ng qua nhiéu giai doan viéc tinh van téc tré nén phirc tap hon. Trwdng hop nay
c6 thé tinh gan dung la bd qua cac giai doan phan &ng nhanh, giai doan cham nhét la giai doan
quyét dinh téc d6 phan tng.

4.2.2. Phan (rng canh tranh

Déc diém déc biét trong phan tng hivu co la mét trong cac chét nhw nhau phan tng xay ra
nhiéu hwéng khac nhau cho san pham chinh va san pham phu (phan &ng song song nhau).

Thi du: Chat A déng thoi phan (rng v&i chat B va D (hodc cung mét chat B nhung & vi tri
khac nhau trong phan tt):

A+ B —SNE

A+ D —fsc
Déi v&i phan trng mot chiéu, cé cling bac phan (rng thi twong quan gitra san pham E va G
tao thanh khong ddi trong qua trinh phan &ng. Ty 1& nay 1a thwéc do hoat tinh twong tac ctia B va D
dbi voi A.
[E]_X,
[G] K,
4.2.3. Trang thai chuyén tiép
Thuyét va cham: muén phan (rng hoa hoc xay ra cac chat tham gia phan trng phal va cham
nhau. Ngwoi ta tinh dwoc sé va cham gitra hai phan t&r trong 1 gidy & thé tich 1cm® va 15°C
khoang 10" va cham. Néu méi va cham déu xay ra phan tng thi tbc do phan ¢ng rat Ion. Thuc sw
khéng phai va cham nao cling xay ra phan (rng. Cac va cham gay ra phan &ng chi dbi v&i phan tr
c6 néng lwong cao, & nang lwong dé mdi va cham déu sinh ra chat méi. Nang lwong nay dwoc goi
la nang lvgng hoat hoa.
Nghién ctru vé van dé nay Arenius dwa ra phuong trinh xac dinh sy phu thuéc hang sé van
téc phan tng:
K=p.z. e_%T
V6i:  Klahang sé van tbc
z 14 s6 va cham (van téc phan tng ty & thuan véi z)
E la nang lvgng hoat hoa
p 1a tAc nhan xac suét, tac nhan lap thé. N6 cho biét sw khac nhau gitra tbc do thuc
va tbc d6 tinh theo ly thuyét (p = 107 - 107%).
Viéc tinh yéu t6 xac suét p khéng don gian, vi vay thuyét va cham bi han ché ap dung cho
nhiéu phan (ng. Thuyét trang thai chuyén tiép ra doi. Day la thuyét co gia tri trong viéc giai quyét
céc co ché phan &ng hoa hoc.

http://hhud.tvu.edu.vn



Chwong 4: Phan trng hitu co Trang 34

Xét phan vrng hoda hoc: A + BC —» AB + C

Muén phan tng hoa hoc xay ra, trwdc hét BC phai phan ly thanh B va C. Sau dé B két hop
v&i A tao ra AB. Phan (rng thuc hién bang con dwdng nay phai tiéu tén nang lwong Ién dé phan ly
BC thanh B + C. Nang lwgng nay xa véi nang lwong thuc té can thiét dé tao ra phan tir AB.

Theo Hayle — London — Ingold phan trng xay ra khéng qua giai doan BC phan ly thanh B va

thai dam bao nang lwong twong tac nhd nhét.
C6 thé biéu dién thuyét trang thai chuyén tiép ap dung cho kha néng phan (rng hé 3 trung
tdm nhuv A + BC la:
A + BC »> A.B.C—> AB + C
Déi v&i hé c6 4 trung ttm AB + CD — AC + BD c6 thé biéu dién trang thai chuyén tiép:
A C A—C A—C
|+ =] [ — -
B B—D B—D
trang thai chuyén tiép
4.3. Phan (rng thé trong hoa hoc hiru co’
4.3.1. Khai niém
Phan (rng thé ki hiéu bang chir S (xuét phat tlr Substitution cé nghia 1a “sy thay thé”) 1a
phan (ng trong d6 moét nguyén t& hay nhém nguyén t& trong phan t& duoc thay thé bang nguyén
tlr hay nhém nguyén t& khac.

Thidy: CHy, + Cl, ——> CH;Cl + HCI

CH;—Cl + NaOH ——> CH;—OH + NaCl

Phan (rng tring ngwng thwc chét 1a nhizng phan (ng thé néi tiép nhau.

Phan tng thé 1a phan &ng rat phd bién trong hoa hoc hiru co, 1a phdn ¢ng dwoc nghién
ctru kY va rat lau doi, ... Tuy thudc vao ban chat tirng loai tac nhan twong tac ma cé thé chia cac
loai phan (rng sau:

4.3.2. Co ché phan trng thé
a) Phan (rng thé theo co’ ché géc tw do
R+R —R'— >R ~R+R"

Céc gbe tw do dugc tao thanh cé thé do tac dung nhiét hodc anh sang, vi du:
Céc hydro peroxyt, peroxyt: R-0-0-H—Y3RO+0OH
R-0-0-R—Y5>RO+RO

Cl,—" 5Cl+Cl
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Céac phan (rng halogen hoa ankan, phan &ng ankyl halogenua vé&i kim loai, ... la nhirng
phan &ng thé theo géc tw do.

R—Cl + Mg——s R+ MgCl

R —CI + Mg Cl ——> R+ MgCl,

+R-Cl

R+ Mg——R — Mg —*<_yR ~MgCl +R

Phan rng clohoa: R—H + ClI, —™ SRClI + HCI
Cl,—™ 5Cl+Cl
R—H +Cl—>R+ HCl
R+Cl,—RCl +Cl

b) Phan (rng thé theo co’ ché ai dién t

Phan (ng thé &i dién t& dwoc ki hiéu la Sg (SE,SE la phan (rng don phan t&r hay lwdng

phan t&r). So db téng quat:

RM + RO R®W_ s R_R + R"

Thi du:
- +
CH, ... CH, CH;—CH,
CH;—I + CH;—Na —> |)+ Ql — +
Na .. I’ Nal

4.3.3. Phan rng thé ai nhan vao nguyén tr C no

Phan t&ng thé ai nhan chi yéu tap trung vao nguyén t&r C bao hoa va phan &ng thé H &
nhan benzen ngheo dién te.

Soddchung: R7(R) + R"—R' —> R"—R + RY(R))

Véi R Y (R:): 1a cac anion, cac hop chét cé cép dién tir tw do (:) nhw CI, Br, I, OH', RO,
RS, CN’, ROH, RCOO’, NH;, RNH,.

con R'—R" 1a cac ankyl halogen, ruou, ete, este, hop chat diazo, cac ankyl sunphat.
Thidy: CH;—CH,-CH,Cl + OH - CH;-CH,-CH,-OH + CI
CHs-0O0-CyHs + HBr » C,HsOH + C,HsBr
c) Phan (rng thé theo co’ ché nucleophin (Sy)

Phan tng thé nucleophin c6 hai co ché: co' ché don phan i ( Sy, ) va lwéng phan t& (S7).

Phan trng thé don phan i ( Sy, )
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Thi du:
CH, CH,
CH—C—Cl + OH — CH;/—C—OH + CI
CH, CH,
Co ché:
CH, (|3H3
CH;— c'—cI’ === cH—ct +c
CH, CH,
CH, CH;, CH, CH, C‘:Ha
CH, —c*t ~_fhenh <+>/+ OH™ "™ > HO—C~—CH, —> CH,— C — OH
CH, CH, CH, CH,

Giai doan dau Ia giai doan ion héa tao ra ion, giai doan nay thwong cham, cho nén toc do
ion hoa ciing la téc d6 ctia phan tng.

Giai doan hai c6 tinh chét ion twong tac nén duwoc thwe hién nhanh. Truéc khi thuwe hién
giai doan hai ion cacboni & trung tdm sé& chuyén tir trang thai t& dién sang trang thai mat phang

bén hon. Nhér vay nhom OH c6 xac suét tAn cong vao hai phia nhw nhau.

Phan (*ng thé lwéng phan ti (S]))

Thidy:CH;-Cl + OH —— CH3;OH + CI

L \/ M

OH + H—C"—C ———> + C

Co ché:

H H
(TTCT

Giai doan cham nhét la giai doan tao thanh TTCT c6 sy tham gia clia CH;Cl va ion OH".
Theo thuyét TTCT, ba trung tam phan (rng OH, C va Cl & TTCT phai ndm trén mot dwéng thang.
Do 14 didu kién dam bado nang lwong tiéu tén cho phan rng cuc tiéu. Khi lién két OH va C dat dén
hang rao nang lwong chuyén tiép thi Cl tach ra khéi C.
4.4. Phan (rng tach loai trong hoa hoc hiru co
4.4.1. Khai niém

Phan (rng tach loai ki hiéu bang chi¥ E (xuat phat ti» Elimination cé nghia la “sw tach bd”) la
phan (rng lam cho hai nguyén t&r hay nhém nguyén tl bj tach ra khdi mét phan t& ma khoéng cé

nguyén t&r hay nhém nguyén tt nao thay thé vao.
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Thidu: CH3—CH; ——> CH;=CH; + H;

C,HsOH ——> CH,=CH, + H,O

Crackinh thwc chét 1a phan (rng tach loai.

Phan (ng tach loai c6 thé xay ra v&i hai nhém tach ra & cing mét nguyén t&r C hodc khac
nguyén t& C. San pham tach loai cé thé Ia hop chét khéng no, hodc hop chét vong.

Trong phan &ng déng vong cé phan trng déng vong kiéu Dikman (hai nhém tach loai khong
canh tranh)

Trong phan (rng déng vong thwong thuc hién bang sw tach loai, nhung co ché phan (rng
tach loai kiéu dong vong nhiéu truéng hop theo co ché thé noi phan ti.

Cac phan trng dong vong thudng gap:

CH,Br CH,
H,C + 2Na —> H,C + 2NaBr
(or: Zn/ROH)
CH,Br CH,
1,3-dibrom propan Xyclo propan

Pdng vong tao nhéom époxy:

CH,— CH—CH, — CH,— CH—CH, + HCI

Cl OH OH O OH

Phan (rng tach loai cé gia tri 1a phan tng tach loai tao ra olefin, ankin. Day la phan chinh
ctia chuwong trinh. Trwdc hét dan chirtng mét sd phan (ng tach loai tao ra ndi déi thwdrng gap trong
hoa hiru co.

R—([‘,H—CHZ—>R—CH=CH2 X

H X
R— CH— CH, —= R —CH ==CH, + H,0

H OH

+H,0
R— CH— CH, — R— CH == CH, + H,SO
H OSO,H

4.4.2. Co ché phan trng tach loai

a) Phan rng tach loai don phan tir (E4)
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P L
+ -
CH,— CH,— C—Cl —2T» CH;— CH,— C|3 +
CH, CH,
T

CH,— CH,— ct —nhanh CH,— CH=C— CH, + H*

CH, CH,
CH
CH3 I 3 /H
CH,—C—OH + H ™% cy—c — 6
[\
CH, CH,
chaml CI:H3
(I:H3 /& CH,—C" + H,0
CH,— C==CH, + H' CH,

Hai phan (rng trén viét theo co ché loai don phan tt. Giai doan tao ra cation cacboni 14 giai
doan cham nhét, nén d6 1a giai doan quyét dinh téc d6 phan (ng.

Vai trd clia dung méi phan cwe ddi véi phan (rng tach loai 1a sonvat hoa, tao kha nang cho
chét phan ly ra ion. Dung méi cang phan cuc, phan &ng tach loai E; xdy ra nhanh va thuan loi.
b) Cor ché phan (rng tach loai lwdng phan tor

Gidng nhw phan (rng thé Sf‘ , phan &ng tach loai E, cling trai qua giai doan tao thanh trang

thai chuyén tiép.

I—O0—T

[
HO + R—CH,—CH,— Cl—HO"...H...C— ?‘
H

(TTCT)
-H,0

R—CH=CH, + CI

Theo cho ché tach loai trén H™ va CI tach ra cung mét ltc. Thwe nghiém da xac nhan tbc
dé phan tng phu thudc vao tac nhan tach loai (OH").

Phan (ng tach loai E, khéng nhitng phu thudc vao néng d6 tac nhan ai nhan ma con phu
thudc vao sirc &i nhan va do bazo cla nd, ... Néng do tang I&n, tinh bazo tang lén phan (rng tach
loai E, xay ra cang nhanh.

Phan tng tach loai E; rd rang theo co ché con phu thudc vao cAu tric phan tir chéat tach
loai. Yéu t6 clu tric & day chd yéu phu thudc vao bac C cé H tach loai ra. Bac C cang I6n anh

hwéng yéu t6 khéng gian cang manh, tac nhan ai nhan cang kho tiép can H*, khé hinh thanh trang
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thai chuyén tiép. Huéng tach loai E, bi han ché hoac thay dbi.

Cac tac nhan ai nhan thwong gap trong phan ng tach loai E,: H,O, CH;COO", CeH50,
OH", CH;0°, NH,, 0032'. Trong d6 tac nhan bazo manh RO, OH’, NH, dé& dang loai proton cho
phan (rng E,.

Céc nhém chire trong phan ti tach loai c6 kha néng tach theo E,: R3NY, RsP*, R3S, -SO,R,
X', OSO,R, RCOO". Trong d6 dé tach nhat Ia RsN*, RsP*, RsS* con X can tac nhan bazo manh méi
tach duwoc.
4.4.3. Sw canh tranh phan (rng tach loai va thé

Co ché phén (rng thé va tach loai c6 nhirng diém giébng nhau. Trong phan rng thé bao gi®
cling kém theo phan (ng tach loai va nguoc lai. Ty 1& san pham thé va tach loai phu thudc vao
nhidu yéu té. Phan trng thé don phan t& Sy' va tach loai don phan tir E; déu qua giai doan tao
thanh ion cacboni. Khi tang nhém thé ankyl sé& tang kha nang tach loai E; hon thé S

R-CH;-CH;, - X<R-CH;-CHR;—X<R-CH;-CR{R; - X

D4i voi phan (rng tach loai theo co ché S\® va E; ciing vay, viéc tang nhom thé ankyl sé
tang phan &ng E, hon S\’
4.5. Phan &rng cong hop trong hoa hoc hiru co
4.5.1. Khai niém

Phan (rng cdng dwoc ki hiéu 1a bang ch® A (xuét phat tr Addition c6 nghia la “sw céng
hop”) Ia phan (rng trong d6 cé hai phan t&r két hop véi nhau tao thanh phan t& maoi.

Phan &ng tring hop c6 ban chét la phan rng cdng hop nhiéu 1an.

Trong phan trng hiru co thwong gap cac dang phan (rng céng hop sau:
R-CH=CH, + Cl, —— R -CHCI- CH.CI

R-C=CH + 2Cl, ——> R-CCl,-CHCl,

0 ONa
Y |
R—C\ + NaHSO, — CH;— C—S8O,H
H
H

CH,— CH— CH, + NH, —= CH;—CH—CH,

© OH NH,

Lién két pi la lien két giau nang lwong, cé kha ndng phan (rng kha manh duéi tac dung mai
truong bén ngoai hodc do cac hiéu (rng nodi phan tlr. Cac nhém thé gay hiéu (rng dién t& lam gidm
hodc tdng mat do dién t& & lién két pi din dén sy tdng phan cuc cla no.

Trudng hop cac hiéu trng lam tang mat do dién tir & lién két pi, lién két pi sé tang hoat hoa
dé tac dung véi nhiéu ai nhan &i dién ttr. Trwong hop nay chinh dién tl pi 1a tdc nhan &i nhan, mot

bazo manh.
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Trong trwéng hop nguoc lai nhém thé gay hiéu tng lam gidm mat dé dién t pi & lién két
pi thi khd nang cong hop ai dién tlr sé gidm, cé xu hwédng coéng hop ai nhan.

Riéng lién két ba nhu axetylen cé khd néng cong hop ai nhan 1an ai dién tir. Mot sb tac
nhan ai nhan manh RO’, RCOO trong mdi trwdng bazo, axetylen cdng hop ai nhan.

Phan &ng cong hop c6 3 co ché: cong hop &i nhan, ai dién t&r va gbc tw do.
4.5.2. Co ché cta phan rng cong hop

a) Phan (rng cong hop ai dién tir vao lién két d6i C=C

Thi du:
—_ (\‘ hanh cham pa B
CH,=—= CH, + Cl—Cl w»CHZTCH2—> H,— CH, + Cl
CIJ'* Cl
Cr
cl
" +
phirc CHZ—C A L
AN + ¢ —= CHy—CH,

o ICI

Phan (rng cong hop vao ndi déi C = C theo co ché ai dién tlr can phai cé mat ctia dung mai
phan cwc hodc xtc tac nhw xdc tac Lewis dé 1am cho lién két pi d& phan cwc va tac nhan cong hop
phan cyc (Cly). Nh& sy phan cyc triwdc nén gai doan tao phirc © nhanh. Qua trinh phirc n pha v&
lién két = tao ra ion & qua trinh khé va cham. Vi vay tbc d6 phan ng cong hop duoc xac dinh 1a
gia doan pha vé& lién két pi tao ra ion. Hon nira tdc nhan &i dién tir s& cong hop vao trwdc va dwoc
coéng hop vao giai doan quyét dinh nay. Cho nén phan (rng cong hop vao nbi déi C = C 1a phan
(rng cOng hop ai dién tr.

Co ché phan ng: co ché Ag

\Q*'/ N i cham \C—+/ + Y-
/—c\ + X’—»Y —ChaM /| N

X
\: +C< + Y- —nhanh_ \C I:/
/| 1 N
X X
b) Phan (rng céng hop ai nhan vao lién két d6i C =0
Nhém cacbonyl ¢ kha nang cong hop rat nhiéu chét (H,, HCN, NaHSO3, H,0, NH,-OH, R-
MgX, ...). Kha nang céng hop dwoc nhiéu cia nhém cacbonyl 1a do nguyén t& O c6 do am dién Ién
lam cho lién két pi bi phan cwc manh vé phia O
Nx (N
C=—
/
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Tao ra hai trung tam: 1 trung tam dwong (C*) va mét trung tam am (O%). Trung tam dwong
sé twong tac voi tdc nhan ai nhan, trung tdm am sé twong tac véi tac nhan ai dién t&. Trong phan
céc ng hoa hoc trung tam dwong ¢ vai trd quyét dinh cho giai doan dau ctia cong hop ai nhan.

Co ché phan (rng: co ché Ay

R; R; o
\EQO‘ + X*}—»Y' —cham, \c/ X

R/ Y
R1 O R1 OoX
\C/ + X nhang \C/
Rz/ \Y Rz/ \Y
Thi du:
CH Ch o
N N/
C=0" + H}>-CN 20 cL. o+ H
e 1_» W Nen
CH3 O CH3 OH
\C< + H* nhang \C/
H/ CN H/ \CN
BAI TAP

4.1. Co ché phan &ng 1a gi? Hay minh hoa bang co ché phan &ng sau:
a)CH, + Cl, ——> CH;ClI + HCI
b)CH,=CH, + Br, ——> CHyBr-CH,Br
¢)CH;=CH, + HBr ——> CH;-CH.Br

d) CH; —CHO + NaHSO; —— ?
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Chwong 5: HIDRO CACBON

5.1. HIDROCACBON NO

Hidrocacbon no la nhitng H — C ma trong phan tlr cta ching chi c6 nguyén tlr Cgys, cho
nén phan t& chi cé lién két don.

Phan loai: gdm hai loai H — C no mach hé (ankan) va H — C no mach vong (xicloankan)
5.1.1. Cau truc phan tor
a) Pé6i v&i ankan

Phan t& ankan chi c6é nhirtng nguyén tk CSp3 vOi goc hoa tri ~ 109°28', do d6 mach C

thwérng ziczac va tén tai chii yéu & dang xen k&, vi d6 1a nhirng dang bén (hinh 5.1)

H CH3 CH3 CH3
H H H H H H H CHs
H H H H H H H H
H H CHj3 H
anti syn

CH; - CH,4 CH3 -CH, - CH3 CHj3 -CH; - CH, - CH3

Hinh 5.1: C4u dang xen ké ctia mot sb dang ankan
b) Déi vé&i xicloankan

Xiclopropan va xiclobutan la nhitng vong kém bén. Do géc (CCC) bi ép nhiéu so v&i goc
binh thwéng (109°28'), lién két C — C trong phan ti xiclopropan chdng han dwoc hinh thanh bang
cach xen phii mét bén, chinh vi vay lién két nay kém bén. Ngoai ra, néu nhin theo truc doc lién két
C — C ta thAy cac nguyén t&r H & vi tri che khuat nhau, yéu t6 d6 ciing gép phan lam cho vong kém
bén.

Xiclopentan va xiclohexan la nhitng vong bén. Vong xiclohexan cé dang ghé nén géc lién
két t&r dién van dwoc bao dam con cac nguyén t& H ludn ludn & vi tri xen ké. Dang thuyén tuy van
dam béo gdc lién két, song c6 mét nguyén t&r H & vi tri che khuét (hinh 5.2) nén dang thuyén khéng

bén.

I

(a)H
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H H(e) H

H H
~ H HH H
Dang ghé Dang thuyén
Hinh 5.2: C4u dang cua xiclohexan

5.1.2. Tinh chét vat ly

Gilra cac phan tlr ankan chi c6 lwc hat vandevan nén cac chat dau day déng dang la
nhirng chét khi (t» metan dén butan), nhitng chét sau la 1dng (tr Cs dén Cyg) hodc rén (tr Cy tré
lén). N6i chung, khi phan t& khdi ctia ankan tang thi nhiét do soi va nhiét do néng chay ciing téng

theo (bang 5.1). Sy phan nhanh lam cho nhiét d6 s6i gidm di.

Bang 5.1: Hang sé vét ly ctia mét sb ankan

CTPT Tén tr?c tg d
CH, |Métan -183 | -162 | 0,415
C.Hes |Etan -183 -89 | 0,561
Cs3Hg |Propan -188 -42 0,585

n— butan -138 | -0,5 | 0,600

CsHqo

Iso butan -159 -10 | 0,603

n- pentan -130 36 0,626
CsHiz |5 _ metyl butan (iso pentan) -160 28 | 0,620

2,2 — dimetyl propan (iso pentan) - 9,5 -

CgH1s |[n - octan -57 126 | 0,703

CioHz2 |n — decan -30 174 | 0,730

CooH4o |n - icosan 37 343 | 0,778

Cac ankan déu khong tan trong nwéc (hodc it tan). Ngwoc lai ching dé tan trong nhiéu

dung méi hiru co, hoa tan dwoc chét béo.
5.1.3. Tinh chat hoa hoc

So v&i mét sé hop chat hitu co khac, ankan cé kha nang phan (ng rat kém. O diéu kién
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thworng, ankan khong tac dung véi axit, bazo, chat oxi hod, kim loai hoat déng, ... vi thé ankan la

mot parafin (tr tiéng Latin parum affinis cé nghia |4 i lwc)

Céc phan &ng hoa hoc clia ankan thwong chi xay ra khi dun ndng, khi chiéu sang hoac c6

mat cac chat khoi mao va xuc tac va hau hét theo co ché déng ly.
a) Phan rng thé hidro bang halogen
Phan t&ng chi xay ra vé&i clo hodc brom, trong didu kién chiéu sang, iét khéng phan (ng,

con flo gay ra phan tng né.

eSoddphantrng: R-H + X, —™ 3 R-X + HX

Thi du:
+ Cl + Cl + Cl + Cl
CH“-_HC% CH3CIRI‘ CH2C|2_T§CHCI3__HC|L CCl,

metyl metyl clorua metylenclorua clorofom cacbon tetraclorua

Co ché phan trng: Co ché thé gbc tw do Sk

- Khoi mao phan wng: X, —¥ 5 2X
- Phat trién mach: X + R—H ——> R + HX
R+ X—X —> R—X + X

X' lai tiép tuc phan rng véi R — H nhuw trén, qua trinh dwoce 13p lai n 1an (néu RH Ia CH,
n~10000)

- Giai doan t&c mach theo cac huwéng sau: X + X — X5
R + X ——> R—X
R + R —> R—R

¢ Kha ning phan rng va hwéng phan rng: Khi halogen hoa cac ddng dang clia etan c6 thé sinh

ra mot hén hop dan xuat monohalogen ciia nhau. Thi du:

— CH;— CH,—CH,CI (A)
+Cl,
CH3— CH2— CH{m'hV ?l
—> CH;— CH—CH, (B)

Ty 1& % céac san phdm d6 phu thudc vao sé lvgng n; cac nguyén tlr H ciing mét loai, tie 1a
lién két v&i nguyén tir C bac i (bac |, bac Il hay bac Ill) va phu thudc kha nang phan tng r, cla

nguyén ttr H & cacbon bac i d6. Thuwc nghiém cho thay r clia phan ¢ng & 100°C nhw sau:
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Ci—H

CIII —H

Clo hoa

1

4,3

7

Brom hoa

1

82

1600

Ta thay bac ctia C cang cao thi kha nang phan rng clia H cang 1én vi C bac cang cao sé
cho géc tw do bac cao bén hon. Sw khac nhau vé r,trong phan (rng brom hoa ré rét hon trong phan

trng clo hoa.
Gira ty 18 % a; clia san pham thé véi n; va r; cé mbi quan hé nu sau:
100xr, xn,

Z:nixri

Trong thi du vé clo hoa propan & trén n, = 6; n; = 2; r, = 1; ry = 4,3. Ap dung biéu thic &

q (%) =

trén ta tinh duwoc:
San pham A: /(%) ~ 41% San pham B: a; ~ 59%

¢ Phan rnqg cua xicloankan véi halogen:

Xiclohexan, xiclopentan, ... tdc dung véi halogen twong tu ankan, nghia la cho san pham

thé. Thi du:
. Br
O " B — ©/+ HBr

Tuy nhién, xicloprpan lai tham gia phan (rng cong - m& vong, vi vong nay kém bén. Thi du:
ccl, — CH— CH —
A + Br2—> BI’—CH2 CH2 CH2 Br

Ngoai phan &ng cong brom, xiclopropan con dé dang cdng hidro, HBr, H,SO,, ....
b) Phan (rng tac dung nhiét

« Pehidro hoa hay la tach H,: Khi dun néng ankan c6 mach ngén véi xtc tac (Cr,0s, Cu, Pt, ...)

xay ra phanirng tach H, tao thanh H — C khong no. Thi du:
xt, 1O, —_
CH;— CH;——> CH/~—=CH, + H,
Khi nhiét phan CH,, tuy thuéc & diéu kién phan &ng cé thé thu dwoc mudi than hodc

axetylen:

xt, 10000

CH, C + 2H,

1400 - 15000 N
2CH———> HC==CH + 3H,
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Phan (rng tach H, nhitng ankan cé 5 — 7 C trong mach chinh cé thé dan t&i sy dong vong

hoac xa hon nira Ia thom hoa. Thi du:

H2
C
H2C/ \CH3
xt, t0 xt, 0
H,C_ - H, - 3H,
CH;—CH,

e Crackinh: 1a qua trinh bé gay mach C cla ankan dé tao ra mét hdn hop nhitng anken va ankan
c6 mach C ngén hon. Qua trinh nay xay ra nho tac dung don thudn cia nhiét (500 — 700°C) goi 1a
crackinh nhiét, hodc nhe chat xuc tac & nhié do thap hon (450 — 500°C) goila crackinh xuc tac. Thi
du:

— CH, + C,H,
C4H1O

>C,Hy + CyH,

c) Phan &rng oxi hoa

¢ Oxi hoa hoan toan: dét chay trong khong khi

Khi c6 tia Itra d6t va dd oxi, ankan va xicloankan cé thé chay hoan toan sinh ra CO,, H,0
va tod nhiét manh:

3n+1O K

CiHoner + 2 > nCO, + (n+1)H20

3n 0
CiHay + 702‘—> nCO, + nH,O

Phan &ng chay ankan dwoc dung réng rai trong cong nghiép va doi séng.

¢ Oxi hoa khéng hoan toan: Tuy theo diéu kién phan (rng, ankan bj oxi hoa khéng hoan toan cho

nhirng san phdm khac nhau trong céng nghiép.
Oxi hoa metan:

200 at, 300°C, Cu
——

HCHO + H,0
O (KK | i s000c
4 ——————C0o, + 2H,
thieu oxi c + 2H.0
> 2

Oxi héa butan:

CH,— CH,— CH,— CH, —2%&) o >6H— COOH
3 2 2 3 Mnz* 3
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Oxi hoa ankan cao:

R,— CH, R;— COOH
+ 0, (kk) .

R,—cCH, ™ R;— COOH

Oxi hoa xiclohexan:

+ 0, (40at)T o

\ +0,,NO /(iclohexanon

5.1.4. Phwong phap diéu ché
a) Phwong phap tang mach cacbon
e Tir cacbon oxyt va hidro c6 xuc tac Fe, Co, Ni
H&n hop CO va H, cho di qua nhiét do 200°C va ap suét khi quyén co chat xtc tac sat,
coban cho hén hop ankan
nCO + (2n+1)H, —20CR& 5 cH, ., + nH,0
¢ Phan &rng Wurtz - Fittig (Phap 1855)

Day la phan tng téng hop quan trong dé diéu ché H — C loai no di tlr ankyl halogenua va

natri kim loai.

—> R—R

R—X + 2Na +R—X —T—>R—R + 2NaX

> R— R/

VIdU 2CZH5| + 2Na ——> Csz—CgHs + 2Nal

Co ché phan tng: 2CHsl + 2Na — 2C,H, + 2Nal

2C2 H5 i d CzHS - CzHS

Nhw vay co ché gbc giai thich sy tdn tao thanh san pham chinh va phu.

¢ Phan rng téng hop Kolbe (Dlrc 1849): DBién phan dd mudi Na cla axit cacboxylic
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2RCOONa + 2H,0 —%% y R__R + 2C0O, + 2NaOH + H,
b) Phwong phap gitr nguyén mach cacbon

e Phan trng khir reu bang axit HI dam dic 80% & 180 — 200°C: Phan &ng tién hanh qua hai

giai doan:

ROH + HI — RI + H,O

RI + H - RH + I,

Do6i khi thém vao phan trng mot it phdtpho deer cé tac dung tao ra HI béit lwgng HI dwa
vao phan ng:

3, + 2P —— 2Pl

Pl; + 3H,O0 ——> H,PO; + 3HI

e Phan (rng khir H — C khéng no bang H, c6 xic tac:
R-CH=CH-R + H, —¥* 5 R_CH,-CH,-R

R-C=C-R + 2H, —¥ 5 R_CH,-CH,-R
c) Phwong phap giam mach cacbon

Khi c&t khan mudi kiém hodc kiém thé cla axit cacboxylic v&i véi t6i xut sé thu dwgc H — C
c6 mach C giam di mot nguyén tir so véi axit cacboxylic.

R—COONa + NaOH —°r s R_H + Na,CO,

Thi du: CH;— COONa + NaOH —<°Y 5 CH, + Na,COs
5.1.5. 'ng dung
- Dung lam nhién liéu (CH, dung trong dén xi dé han, cét kim loai).
- Dung lam dau béi tron.
- Dung lam dung moi.
- Bé tébng hop nhiéu chét hiru co khac: CH5Cl, CH,Cl,, CCly, CF,Cly,...
- Bac biét tlr CH, diéu ché dwoc nhidu chat khac nhau: hén hop CO + H,, amoniac,

CH = CH, rugu metylic, andehit fomic
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BAI TAP
Cau 5.1: Viét CTCT va goi tén cac ankan ¢ CTPT CsHq,, CgH1s va xicloankan CsHqo. Dung sb la

mé& dé chi rd bac clia nguyén t&r C va goi tén CTCT twong (ng.

Cau 5.2: C6 bao nhiéu goc tw do twong tng véi cong thiee C, Hy . So sanh dd bén twong ddi cua
cac gbc tw do?

Cau 5.3: Cho n-butan phan tng v&i clo theo ty 1& 1:1 c6 chiéu sang ta dwgc hdn hop 2 sdn pham
htbu co' va mot chat khi A.

a) Viét phwong trinh phan (rng va co ché phan &ng.

b) So sanh khéi lwgng hai san pham hiru co, biét ring mot nguyén t& H & C, c6 kha nang

phan &ng co hon 3 14n so véi mot nguyén tv H & C,.
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5.2. HIDRO CACBON KHONG NO
Hidrocacbon khéng no la nhitng H — C cé chira lién két déi hoac lién két ba, hodc ca lién

két doi va lién két ba trong phan ti.

Ta phan biét H — C c6 mét ndi doi (anken C,Hy, n > 2), nhiéu ndi doi (polien), mét ndi ba
(ankin ChHan2 n > 2), nhiéu ndi ba (poliin), c& ndi ddi Ian ndi ba (ankenin). Ngoai ra c6 nhitng H — C
khéng no mach vong, nhw xicloanken, ....
5.2.1. Cau trac phan tr
a) Anken

Phan t&r anken c6 lién két do6i, do |a tap hop clia mot lien két o va mot lien két .

ien ket pi: do hai obitan p xen phu ben vo6i nhau tao nen
Ne C/
J/ N
ien ket xichma: do hai obitan lai hoa sp? xen phu voi nhau tao nen
Vi du phan ti etilen cé 6 nguyén t& (2C va 4H), tat cad déu nam trén 1 méat phang chira truc
clia 5 lién két o. DO dai cla lién két C — C 1a 1,34A° (trong khi do cla etan la 1,54A°) goc lién két
(HCC va HCH gan bang 120°).
N&ng lwong lién két d6i C = C bang 616 kJ/mol, nhé hon nhiéu so v&i ndng lwong cla hai
lién két don C — C (2 x 348 = 696 kJ/mol). Biéu d6 chirng té nang lwong cla lién két pi nhé hon so
véi lién két xichma, do d6 lien két pi kém bén.

s

Hinh 5.3: Sw hinh thanh lién két pi cia etilen

Nguyén to Cspz c6 dd am dién I&n hon Cspg. Hai nguyén tlr Cspz lién két v&i nhau khong
thé quay tw do dwoc, do dd, co thé xuat hién ddng phan hinh hoc néu mdi nguyén t Csz do néi
v&i hai nguyén tlr hodc nhém nguyén tlr khac nhau.

b) Ankadien
Ankadien hoac olephin la nhitng H — C trong phan tir cha hai lié két doi.
Coéng thirc chung CHzno (n > 2)

Phan loai: tuy thudc vao vi tri ctia lién két doi trong phan t&r ma ngudi ta chia ra 1am 3 loai:
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« Loai ankadien c6 néi doi biét lap: loai nay c6 céng thirc chung:

\ —
,C==C—(CH,);—C=cC

Vidu:n=1:CH,=CH - CH; - CH, — CH = CH, (hexadien —1,5)
« Loai ankadien c6 néi déi tiép can nhau (lién nhau): loai nay c6 céng thirc chung:
R,—C=C=C—R,
Vi du: CH, = C = CH, alen (propadien — 1,5)
« Loai ankadien c6 néi déi lién hop: loai nay cé cong thirc chung:
R,—CH=CH—CH=CH—R,
Viduy: CH, = CH - CH = CH, (butadien —1,3)
CH,—= C—CH==CH,
CH;  2- metyl butadien - 1,3 (isopren)

CAu trac phan tie: butadien — 1,3

Trong phan t& butadien — 1,3 tit c& 10 nguyén t& (4C va 6H) va 9 lién két c (3C-Cva 6
C — H) déu ndm trén mot mét phdng va tao nén nhirng goc lién két ~ 120°,

Céc obitan p khéng nhirng xen phl bén vé&i nhau tao thanh lién két n gitra C véi C, va Cs
véi C, ma con xen phu gitra C, v&i C; do xuét hién obitan n bao trim tat ca bén nguyén t&r C
(h.5.4)

b)

Hinh 5.3: Sw xen phi cac AO, (a) tao thanh lién két  chung cho toan phén ti butadien (b)

Hién twong xen phl obitan nhw trén goi la lién hop, va do d6 butandien — 1,3 la 1 dien lién

hop.
Ankadien lién hop cling c6 cac cdu dang khac nhau va ciing cé ddng phan hinh hoc, néu

nguyén to Csp2 d4u mach ndi v&i hai nguyén t&r hodc nhém nguyén t&r khac nhau. Thi du:

CH;3 — CH = CH — CH = CH, ¢6 hai ddng phan hinh hoc
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CH3 — CH = CH — CH = CH — C,H5 c6 4 déng phan hinh hoc
c) Ankin

Ankin la lao hidrocabon mach hé, trong phan ttr ctia ching cé lién két ba.

Cong thirc phan tr C,Hy,2 (n>2)

Phan tir chira mét lién két ba, d6 la tap hop cla lién két o (do hai AOQg, tao nén) va hai lién
két = (do 4 AOy, xen phl nhau).

1800 1800
oo GG~ ¢ H

a) b)
Hinh 5.4: Sy hinh thanh lién két xich ma (a) va lién két p (b) ciia C.H,
D6 dai lien két C = C chi bang 1,2A° (ngén hon C = C). Lién két C,- H phan cwc manh hon
CSp2 —H vi do am dién cda Csp>Csz }
N&ng lwong lién két ba bang 813 kJ/mol, nhé hon nhiéu so véi ndng lwong cta 3 lién két
don (3 x 348 = 1044 kJ/mol); diéu dé cling chirng té lién két pi linh déng.
5.2.2. Tinh chéat vat ly

Hidrocacbon khéngno cé nhiéu tinh chat vat ly nhw nhiét dé soi, nhiét d6 ndng chay, ti khéi,

tinh tan, ... twong tw H — C no ¢c6 cling s nguyén ttr C va cling bd khung C (xem bang 5.2)

Bang 5.2: Hang sé vat ly ctia mét sé hidrocacbon khéng no

CTPT Tén t0 t0 d
nc S
C,H,; |Etylen CH, = CH, -169 | -105 | 0,566
CsHg [Propen CH; — CH = CH, -185 -48 0,609
Buten — 1: CH, = CH - CH, — CH; -185 -6 0,630
Trans — butan - 2 -106 1 0,660
C4Hs
Cis — butan - 2 -139 4 0,644
C,He |Butadien —1,3 -109 -4,5 | 0,646
Isopren -120 34 0,681
CsHs Pentadien — 1,3 -88 42 0,683
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Pentadien — 1,4 -148 26 0,659
C,H, |axetylen -82 -84 -
CsH4 |Propin -103 -223 -

Butin - 1 -122 8,6 | 0,650
C4Hs

Butin - 2 -24 27 0,694

5.2.3. Tinh chat hoa hoc

Sw c6 mat cua lién két pi trong phan t& lam cho H — C khoéng no c6 kha nang phan trng cao
hon H- C no. Chinh néi déi va néi ba la nhirng trung tdm phan (rng dwoc coi la nhém chive.
5.2.3.1. Phan trng cdng H, trén bé mat xuc tac kim loai

Nhirng phan (rng nay tda nhiét va chi xay ra khi cé chét xuc tac nhw Ni, Pt, Pd, ...
CHZ=CH, + H, = CH,—CH,

= H PR H, _
CH==CH m CH, CH, N CH, CH,

—> CH,— CH,— CH==CH,
450/0

Ni

-12% |— CH,— CH==CH—CH, '

48% Ni

CHF=CH—CH==CH, + H,

|~ CH,— CH,— CH,—CH<—
6%

5.2.3.2. Phan (rng cong electrophin
a) Anken

¢ So d6 phan rng:

Y

\élé/ + Xty —>\c—clz/
| AN
X

X-Y:H-X;H-0OH; HO-SOs;H; Br—Br; ...

¢ Co ché phan ng: co ché Ag
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\Q*'/ _ cham \C—+/ + Y-
P =C_ * x"-»v —Challl /I N
IY X
\ +/ nhanh \ /
Cc— + Y - C
AN AN
X X

¢ Huéng cua phan trng:

Phan (rng cong moét tadc nhan khong déi xirng (nhw HCI, H,SO,, HOH, ...) vao moot anken
khong dbi xing sé wu tién theo hwéng tao thanh cacbocation trung gian bé&n hon (quy tac
Maccopnhicop). Thi du:

(+)

—> CH,— CH— CH,—2> CH,— CH— CH,
CH,— CH==CH, + HBr— ben hén 95% Br
(+)
> CH,— CH,— CHy > CH,— CH;— CH,
kem ben 5% Br

+ Kha nang phan &rng ctia anken:

Khi thay thé nguyén t&r H trong etylen bang nhém day electron (CH; CoHs, ...) mat do
electron & ndi doi sé tang lén va cacbocation sinh ra cling b&n hon do d6 phan (rng cong ciing xay
ra d& dang hon. Trai lai, nhém thé hat electron sé 1am gidm mat dé electron va cacbocation sinh ra
cling kém bén, do d6 phan (ng cong xay ra khé khan hon. Vi vay, ta cé trinh tw vé& kha nang phan
(rng nhw sau:

CH2 = CHCOOH < CH2 = CHCI < CH2 = CHZ < CH2 = CHCH3 < CH2 = C(CH3)2

+ Kha nang phan &rng cua HX vao anken:

Phan (ng cong HX vao anken sé& d& dang néu HX co tinh chat manh va X" c6 tinh

nucleophin cao. Vi vay, kha nang phan (rng ctia HX gidm dan theo trinh ty:
HI > HBr > HCI > HF

b) Ankin

e Phan (rng cong: gom hai giai doan
- Giai doan 1: Chuyén néi ba thanh néi doi
- Giai doan 2: Chuyén néi déi thanh néi don

Phan tng cong halogen va HX vao ankin ciing twong tw phan &ng clGa anken vé co ché
phan (ng, hwéng cla phan (rng va &nh hwéng cia nhém thé dén kha néng phan tng. So v&i

anken, thi ankin cé kh& nang phan &ng thp hon déi chut.
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CH;—-C=CH>CH=CH>CH=C-COOH
CH,=CH,>CH=CH
c) Ankadien

Ankadien c6 thé cbng halogen va HX tao ra hén hop gém san phém cébng 1,2 va cong 1,4.

Tuy theo tac nhan phan (rng va nhiét d& ma mot sdn phdm nao do sé chiém ty 1& cao hon. Thi du:

Q4 CH,—CH— CH==CH, 20%
B 2 2
I.
CHy=— CH— CH==CH, —=*1 L ,
CH,— CH=CH—CH o
m)’ | 2 | 2 80%
Br Br
5.2.3.3. Phan &rng cong déng vong
H,
_~ CH, Cc
ch CH H/ on,
200°C
AR
CH, y CH
2
\ CH, C/
H
cis-butadien Etylen 2 Xiclohexen

5.2.3.4. Phan &rng trung hop

Trung hop la qua trinh cong hop lién tiép nhiéu phan t& nhé gibng nhau hay twong tw nhau
tao thanh phan t& c6 phan t& khéi Ién (cao phan td).

Chét dau tham gia tring hop goi la monome, trong phan t&r monome thwéong phai c6 lién

kép. San pham thu dwoc la polime chira n mat xich co ban sinh ra tir n phan t& monome.
Néu n = 2 — 10 polime dwoc goi la oligome bao gdm dime (n=2), trime (n=3), ....
nla hé sbé trang hop hay dé trang hop

a) Anken

Cac anken va dan xuét c6 cong thirc chung CH, = CH — R twong dbi dé tring hop & diéu

kién nhiét 6 va ap suét nhat dinh c6 mat cla chat xuc tac, sinh ra polime twong ng. Thi du:

n CH2= CH2 TICI,, Al(C,Hg), ——CHZ— CH2-—
2-3 at | i
Etylen Polietylen (PE)
n (I3H=CH2 X, p. °C +CH—CH—
CH, | CH, In
Propilen

Polipropilen (PP)
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b) Ankadien

Céc ankadien lién hop va don gidn nhw butadien, isopren, ... c6 thé tham gia phan (ng
trang hop tao thanh polime dung lam cao su. Thi du:

.
ACH, = CH— CH —CH, 1Sl AlCaH: _[ CHy— CF%CH—CH#
n

2-3 at ) _
Butadien Polibutadien
¢) Ankin
- Nhi hop
2CH=CH 2% CH7==CH— C ==CH
- Tam hop
3CH==CH J%&‘» ©
-Pa hop
NCH==CH —2"> (CH),

Cupren

CH,
—_ toC
S o |
CH; CH,

O nhiét d6 cao (500 — 600°C) mot sé anken dau day déng dang cé thé tham gia phan (ng
thé bdi clo. Thi du:

5.2.3.5. Phan (rng thé

a) Anken

CH/—CH, + Cl,— <= CHy=CH + HCl
Etilen Vinylclorua Cl
ccl
CH/=CH, + Cl,—— ‘> CH,— (|:H2
Etilen Cl Cl

CH;— CH=CH, + Cl, XS CH= CH—CH, + HCl

Cl
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CH— CH=—CH, + Cl, —% » CH,— CH—CH,
0 -20°C |
Cl !

b) Ankin
- Thé bang kim loai kiém

_ 1500C _
2R—C=CH + 2Na—2R—C=CNa + H,

- Thé bang cac kim loai khac: Cu, Ag
_ ddNH —
2R—C==CH + A920—$2R—C=CAQ¢ + H,0

(+) J)
CH=CH + 2[Ag(NH,)] OI—‘—»AgCECAg¢+ ANH, + 2H,0

trang nga

R—C==CH + cucl 2N R—CEC—CU¢+ HCl

5.2.3.6. Phan (rng oxy hoa
a) Oxy hoa khong hoan toan

¢ Tac dung cta dung dich KMnO,

Dung dich KMnO, lodng ngudi bi mat mau b&i cac H — C khéng no, nh& d6 co thé phan biét
v&i H - C no.

Dung dich KMnO, dam dac va néng oxi hoa manh lam dit manh lién két kép sinh ra hén
hop axit cacboxylic hodc xeton hodc ca hai, tuy theo mirc dd thé cla nguyén t&r C khong no. Di

v&i anken ta co so dd sau:

AN /R KMnO, AN

C=_ E— C=0 + R,—C—OH
R NH R’ [
1 1 0O
Thi du:
"N e c/ M0 H— C—CH, + CH— G— O
cHy \H |
3- metylhexen-3 Butanon-2 Axit propanoic

¢ Tac dung cta Ozon (O3):

Téac dung ctia ozon, sau khi khtr bang Zn, so d6 phan (rng clia anken:
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N o W Nl

C c C=0 + R,—C—H
kh )
o Ny cong R/ \ N o R’ 1
anken ozonit xeton andehit
Thi du:
C,H 7 Calls C,H
KC= C + 04 N /O Zn

— ——— CH,—C—CH; + C,H/—C—H
CH3/ \H cong CH/ \ 7 \ kho 25 [ 3 2s [

3- metylhexen-3 ozonit Butanon-2 Propanal

¢ Oxi hoa nhe biang oxi khéng khi:

Oxi hoa nhe bang oxi khéng khi trén hé xdc tac PdCl, — Cu,Cl,. Phan (ng nay dwoc dung

trong cong nghiép san xuét andehit axetic tir etylen:

o PdCl,-Cu,Cl,
2CH,= CH, +0,—————» 2CH,—CHO
2 2 T 3

5.2.4. Phwong phap diéu ché
5.2.4.1. Diéu ché anken
a) Tach nwéc ra khéi ancol

Pun néng ancol véi axit manh nhw véi axit sunfuric hoac axit photphoric, axit sé twong tac

v&i ancol trwdc hét tao este (este vo co’) sau d6 este bi phan huy cho anken theo so d6 sau:
R—CH,—CH,0OH + H,SO, —> R—CH,—O0—SO,;H + H,0O
R—CH,—O0—S80O;H—— R—CH==CH, + H,SO,

Thi du: dung néng ancol etylic véi H,SO, dac & nhiét do trén 170°C sé thu dwoc etylen
CH;—CH,OH + HO —SO4H — CH;— CH,— O—SO;H + H,O

CH,— CH, —%C» CH,=CH, + H,SO,

H OSO,H

b) Tach HX tir cac dan xuéat halogen

Céc dan xuat monohalogen no, dac biét 1a din xuéat bac ba khi twong tac véi dung dich
bazo manh nhw KOH, NaOH trong ancol va dun néng sé bi tdch mot phan t&¢ HX cho anken twong
rng.

Cac dan xuat halogen bac hai bi tach HX khé hon dan xuét bac 3 va khé hon ca cac dan

xuét bac nhéat.
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So sanh kha nang tach HX cla cac dan xuét clo, brom, iét, flo nhan thay dan xuét i6t dé bj

tach HX hon ca sau do dén brom, clo va khé nhat HF.

T
R— C—CH, —»ﬁg: R— C=CH, + HX
L |
CH,

c) i tir dan xuét dihalogen

Tuwong tac gitra dan xuat dihalogen cé 2 halogen dinh vao 2 C lién tiép nhau véi bot kém

trong dung dich axit axetic, sé tach hai halogen tao ra anken.

R,— ?H— (IJH— R, + Zn—= R—CH=CH— R, + ZnX,

X X

d) Becacbonyl hoa axit chwa no

Khi dun néng cac axit chwa no, nhém cacboxyl bj tach ra dé hon cac axit no.

CH=CH—COOH CH

t°Cy

axit xinnamic Stiren

e) Pehidro hoa ankan

Trong coéng nghiép cac anken thwdng diéu ché bang cach dehidro hoa ankan duwdi tac

dung cua xuc tac CrO; & 45°C.
5.2.4.2. Piéu ché ankadien
a) Diéu ché butadien — 1,3

- T rwou etylic:

2C,H.OH —22% 5
450-500°C
- Ttr n-butan va buten

CHy— CHy— CH,—CH, \
2~'3

CH,==CH—CH = CH,

CH,— CH,— CH = CH, /500-600°C

- T axetylen
2CH==CH —2%% 4 CH7~CH—C==CH
to, Pd|* Ha

CH,= CH—CH = CH,
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b) Piéu ché isopren
- Tach hidro khéi hidrocacbon no
Phan &ng xay ra & 600°C, xuc tac Cr,05 + Al,O3, ap suét thap.
CH;— CH—CH—CH, —— CH,= ?—CH=CH2 + 2H,

CH, CH,
- Tir axeton:
OH
- NaNH, -
CHy— C—CH, + CH==CH——%» CH;— CH—C ==CH
) CH,
OH OH
H
CH;— CH—C ==CH :—P2d> CH;— CH—CH==CH,
to,
CH3 CH3
l-HZO

CH=~— TH—CH = CH,

CH,

5.2.4.3. Diéu ché ankin
a) Diéu ché axetylen:
- Thuy phan canxi cacbua: CaC,
CaC, + 2H,0—C,H, + Ca(OH),

CaC, + 2HCI—=C,H, + CaCl,

- Piroly metan & 1400 — 1500°C

- 0
2cH, 22 He=CH + 3H,

b) Diéu ché day dong dang axetylen:
- T dan xuét di halogen

R—CH—CH, — 21 » R—C==CH + 2HBr

Br Br

- Tlr ddng déng clia axetylen:
CH=CNa + R —> R—C=CH + Nal

5.2.4.5. ’'ng dung
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a) 'ng dung anken

Dung dé san xuét rwou, cac dan xuat halogen va cac chét khac.

Dé tring hop polime: polietilen, poliprpilen.

Etilen con dwoc dung lam qua mau chin.

b) ng dung cta ankin
Chi c6 axetilen ¢ nhiéu &ng dung quan trong.

Dé thap sang (khi dat den).

Dung trong dén xi d& han, cét kim loai.

Dung dé téng hop nhiéu chat hiru co khac nhau: andehit axetic, cao su tdng hop
(policlopren), cac chat déo va cac dung moi,...

5.2.5. Khai niém vé tecpen

Tecpen theo nghia hep 13 t&n goi mét nhém H — C da sb khong no, thwong gép trong gidi
thwe vat, nhat la trong tinh diu thdo moc (cac tinh dau thong, s&, cam, hoa hdng, ...).

Nhirng H — C nay c6 cong thirc chung (CsHg), (n>2).

Mach cacbon du h& hay vong, dwong nhw do isopren CsHg két hop véi nhau theo kiéu
“dau ndi v&i dudi” tai thanh.

Cac dan xuét chra oxi clia tecpen (ancol, andehit, xeton, este, ...) dwoc goi la tecpenoit.
Tecpenoit ciing rat phé bién trong cac loai tinh dau thdo mdc va thuwdng cé tAm quan trong Ién hon
chinh H — Ciecpen.

Trong thuwc t& ngudi ta thweng dung khai niém “tecpen” cho ca tecpen thwe thu (H — C) va
tecpenoit (dan xuét chira oxi ctia tecpen)

Tecpen dwoc phén loai theo n nhw sau:

n=2 monotecpen (hop chét Cyo)
n=3 sesquitecpen (hop chét Cys)
n=4 ditecpen (hop chét Cy)
n=6 tritecpen (hop chét Cs)
n=8 tetratecpen (hop chét Cyo)

Cao su thién nhién dwoc coi la politecpen cao phan ti.
5.2.5.1. Monotecpen

Méntecpen cé thé cé cAu tric mach hé hodc mach vong (don vong hodc da vong). Ching
la nhitng chét 16ng ho&c chét rdn cé mui thom dac trung. Monotecpen tham gia cac phan (rng cla
nhém chire (néu cd) va phan &ng theo co ché gbc H — C.

Mot sb tecpen dwoc dung lam dwoc phdm, pha ché nwéc hoa, tdng hop hiru co, ... Sau
day la mot sé tecpen quan trong.

a) Hidrocacbon - tecpen
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CH,
CH, CH,

Miaxen

(Tinh dau cay nguyet que)

b) Ancol — tecpen

CH
CH,

Geraniol
(Tinh dau hoa hong, sa)

c) Andehit va xeton — tecpen

CH,

CHO
CH, CH,
Xitronelal

(Tinh dau sa)

5.2.5.2. Cac loai tecpen khac
a) Sesquitecpen (hop chat C;s)

CH, CH,
CHF3 iCH2 |

Linomen - Pinen

(Tinh dau cam, chanh, thong)  (Tinh dau thong)

\ CH, CH,
CH,OH
CH,OH
OH
CH, CHZ CH, CH? CH,

Xit ronelol Metol

(Tinh dau hoa hong, sa) (Tinh dau bac ha)

CH, &
o)
o
CH CH,

Menton

(Tinh dau bac ha)

Campho

(long nao)

: C6 cAu tric mach hé hodc mach vong:
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CH, CH, CH,
X X
CH, CH 0
3 CH,
CH3 CH, CH CH, CH3 CH,

- Cadinen Bisabolen Fanesol

b) Ditecpen (hop chat Cy)
Quan trong nhét 1a CyH3gOH (trong thanh phan phan ti clorophin dwéi dang este) va

retinol hay vitamin A CyH,sOH (trong dau gan c4, léng d3 tring, ...)

CH, - (IJH - CH, - CHZ—ECHZ - OH - CH, - CHZ—:I—CH2 - cI: = CH - CH,0OH
2
CH, CH, CH,

Phitol

Retinol

CH,

Trong méat ngwdi, nhd co enzim thich hop, retinol tham gia qua trinh chuyén hoa qua lai

(oxi hoa, déng phan héa, ...) véi hai dang andehit twong trng la politrans-retinal va 11-cis-retinal:

GH; _CH, CH,

CH,

CH3 Politrans-Retinol

11-cis-Retinol CHO

c) Tetratecpen (hop chat Cy)
Phd bién nhét trong sé céac tetratecpen la nhirng carotenoit. D4 la nhivng séc t6 c6 mau

vang dén dg, rat phd bién trong gidi thwe vat (va ca dong vat), bao gébm hon 60 chat, ma quan
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trong nhat |4 licopen va caroten.

Licopen CuoHs 1a sat t6 mau dé ctia cl ca chua:

CH, CH, cH, o
3

X

CH, CH, CH, CH, CHs

Licopenl

Caroten CyoHss séc t6 mau da cam trong ci ca rdt , qua géc, ... co cau tric gan gibng
licopen, chi khac nhau & chd co hai vong 6 canh & hai dau. Trong thién nhién c6 3 dang caroten |
0—,[3—, y—; chung khac nhau vé vj tri clia ndi déi trong vong. Déng phan B chiém ty 1& cao nhét
(85%):

CH CH, H,

CH,

CH,

\ \I
CH, CH, CH, CH,

Caropenl

Caropen con dwogc goi la provitamin A vi dwéi tdc dung cla enzim carotenaza cé trong

gan, mbi phan tlr caroten dwgc chuyén thanh hai phan tur vitamin A.
5.2.6. Khai niém vé Steroit

Steroit |a nhitng hop chét thién nhién, trong phan tr cdé chira khung pehidro

xiclopentanophenantren:

Thudc vao nhém steroit 1a cac sterol, axit mat, hocmon sinh duc va cac chat doc dong va
thwe vat.

Sterol thuéc nhém cac ancol da vong, rat phd bién trong co thé dong vatva thuc vat. Sterol
dong vat co chlra 27 nguyén tir C trong phan tr, con sterol thyc vat co chira 28 hay 29 nguyén tir
cacbon trong phan tc.

Sterol quan trong va dwoc bién som nhét Ia cholesterol (cholestorin), CyHisOH. N6 ¢
trong hau hét cac b phan cla co thé déng vat, nhung dic biét cé lwgng 16n trong tuy sbng va

trong néo:
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Cholesterol

HO

Cholesterol dwoc phan lap 1an dau tién tlr s6i mat (1775) va la thanh phan chinh cta séi
mat. Cholestrol 1a mot ancol bac hai, két tinh hinh kim.

Ecgosterol (ecgosterin), C,sH430H dwoc phan lap tir nAm men. Khi chiéu sang bang tia t&r
ngoai, ecgosterol ddng phan hoa thanh vitamin D, hay canxipherol. Trong phan &ng chuyén hoa
nay,vong B clia ecgosterol bi mé& & lién két Cq — Co, ddng thoi tao lién két ddi gitra cac nguyén tir

C10 va C1g.

Vitamin D,

HO

Ecgosterol

Nhw vay ecgosterol la provitamin D,. Vitamin D; dwgc tao thanh tlr 7-dehidréchlesterol.
Vitamin D c6 nhiéu trong dau gan ca, long dé tring, ... Trong nhédm céac vitamin D. Vitamin D, va D
la quan trong nhét. vitamin D can thiét cho moi nguoi. Thiéu vitamin D, & tré em thuwong bi coi
xwong, & nguwdi Ién bi nhuyén xwong.

Axit mat: gdm mot nhém céac axit cd cAu tao gan véi sterol va dwoc tach ra tr mat. Thi du,
cac axit cholic, deoxicholic va lidchlic, ... ¢ trong mat cla nguwdi va dong vat co strng. Axit mat céd
vai trd sinh ly quan trong, c6 kha ndng nhi twong hao va lam dé dang cho qua trinh tiéu hoa va

dong hoa mé.
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HO OH
Axitcholic Axit dexicholic

Cac hocmon steroit, dwoc phan lap tir tuyén sinh duc va vé tuyén thwong than; cac
hocmon nay c¢é vai trd dac biét quan trong, nhw diéu hoa cac qua trinh trao déi chéat, phat trién, sinh
san va lao hoa.

Tuy thudc vao tac dung sinh hoc, ngudi ta chia hocmon steroit thanh hocmon sinh duc va
hocmon coticoit.

Hocmon sinh duc: dwoc phan 1ap tir tuyén sinh duc. Hocmon sinh duc ni¥ estron duwoc
phan |ap 14n d4u tién béi Butenan (Butenand — 1929), con hocmon sinh duc nam testosteron dwoc

phan l1ap nam 1935.

HO

Testosteron

Estron

Viéc phat trién hoa hoc cac steroit da dan t&i tdng hop & qui mé cong nghiép cac hé steroit

quan trong nhét.
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5.3. HIDROCACBON THOM

Hidrocacbon thom 1a nhitng H — C mach vong chwa no nhwng cé tinh chét rat déc trung
khong giébng cac H — C khéng no & trén, tinh chat d6 dwoc goi la tinh thom.

Benzen CgHs 1a H — C thom tiéu biéu va quan trong nhét vi vong nay cé mat trong tat ca
cac H — C thom c6 vong benzen ma ta goi la aren. Thi du:

H;

Benzen Toluen Naphtalen

Ngoai ra con c6 mét sb hop chat thom khac lai chtra nhirng vong thom khac.

5.3.1. Cau trac phan tlr benzen va khai niém vé vong thom

Benzen c6 cAu truc phan tir CgHg tng véi cdng thire chung ChHane (n>6). Theo cdng thirc
nay thi dwéng nhw benzen 1a hop chat rat khong no. Thuc té benzen la hop chét vong rét bén, co
thé cong H, mot cach khéng dé dang (so véi etylen, hexadien — 1,3, ....) tao thanh xiclohexan. Song
lai thé hién tinh chat ctia mo6t hop chat no, nhw khéng tac dung véi nuwéc brém va dung dich KMnO,
lodng, dé tham gia phan (ng thé v&i brom, axit nitric, ... khi c6 mét chéat xic tac, ... Dac tinh d6
dwoc goi la tinh thom.

Céc két qua khao sat clu truc phan t& benzen bang phwong phap hoa hoc va phuwong
phap vat ly cho thdy benzen c6 vong sau canh déu va phang, tat cac cac goc ccc déu bang 120°,
tAt ca cac lién két C—C déu bang 1,39 A° (dai hon lién két C = C trong etylen va ngan hon lién két
C—C trong etan).

Theo Kekule (1865) thi benzen la vong sau canh c6 ba lién két déi va ba lién don xen ké

nhau. Céng thirc nay khong gidi thich dwoc tinh thom va déc diém hinh hoc cia benzen.

CT: Kekule

Theo quan diém hién nay: benzen c6 6 nguyén ti Cspz , mbi nguyén tlr d6 da s dung ba

obitan sp2 dé tao ra 3 lién két o véi 2 Csz va moét H.
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Hinh 5.7: céc lién két xich ma trong phén ti bezen.
Con lai obitan 2p c6 truc thdng goc véi mét phang chiva cac lién két xich ma thi xen pha
bén v&i obitan 2p ctia hai nguyén t&r C bén canh tao thanh obitan phan t& pi, tic la tao lién két n &
kh&p vong (hinh 5.8)

Hinh 5.8: Lién két pi trong phén tir benzen
Dé biéu dién vong benzen trén mé&t phang gidy ta cé thé dung cong thirc Kekule (a) voi

céach hiéu ndi dung méi & trén. Hodc cong thire vong dbi xirng (b).

(a) (b)

Vong benzen 1a mott vong thom dién hinh. Nhirng vong khac ciing c6 thé dwoc coi la vong
thom, néu thod man diéu kién sau day:
a) Vong cé cAu tric phang va phai cé hé théng lién hop khép kin: Nhirng vong doé khong

nhéat thiét chi do C tao nén ma c6 thé do nguyén tl ctia cac nguyén té khac. Thi du:

O o 0

Benzen Piridin Furan Naphtalen
b) Hé lién hop khép kin d6 co sb electron & hodc p cdp d6i déu véi tdng s6 k=4n+2 (n= 1,
2.3, 4, ....). Thi du: k = 2 (hay n=0)

C3H7 CaH7 C.H CeHs
6 '5

®

CH

C.H
C3H7 6 '5 6

5

Vi vy, nhirng vong sau day khong phai la vong thom, nén khéng bén hoac kém bén:
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k=4 k = 10 (khong phang)

5.3.2. Tinh chét vat Iy
Aren la nhirng chéat 16ng ho&c ran khén gtan trongnuwéc, tan trong cac H — C khac va nhiéu

dung méi hiru co. Céac aren 1dng déu nhe hon nuéc. Hang sb vat ly ciia mét sb aren duoc trinh bay

& bang 5.3:
Bang 5.3 Hang sé vat ly cia mét s6 hidrocacbon thom
Hop chéat Céng thirc tr?c tf d
Benzen CeHs 5,5 80 0,879
Toluen CeHs — CH3 -95 111 0,867
Etyl bezen |CgHs— CoHs -95 136 | 0,867
Cumen CsHs — CH(CHj5). -96 152 | 0,862
o-Xilen 1,2-CgH4(CHa), -25 144 | 0,880
m-Xilen  [1,3-CeHa(CHa), 48 | 139 | 0,864
p-Xilen  [1,4-CeHa(CHa), 13 | 138 | 0,861
Stiren CsHs — CH = CH, -2 182 | 0,997
Naphtalen [C4oHg 80 218 1,145
Antraxen |Cy4Hqg 217 340 1,250

5.3.3. Tinh chat hoa hoc

Benzen c6 tinh chat hoa hoc d&c trwng la phan (ng thé electrophin, con nhirng phan (ng
cong va phan trng oxi hoa chi xay ra trong diéu kién khac nghiét.

Cac ddng dang cla benzen ciing tham gia cac phan rng thé & nhan thom, ngoai ra con
cac phan &ng & nhém ankyl, nhw thé hidro va oxi hoa.
5.3.3.1. Phan (rng thé electrophin & nhan thom
a) So’ dé phan rng

xt

Ar—H + Z—E —— Ar—E + HZ
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Vé&i:  Ar: gbc thom

Z — E: ¢6 thé 1a Br — Br (xt), HO — NO,, HO — SO3H, HO — C3Hy, ...

Thi du:
O o @
@ + HO—NOZE& @N02+ H,0
SO,H
@ + HO—SOSHS—OL>© 4+ HO0

b) Co ché phan trng
Nho& c6 chét xUc tac thich hop, tac nhan phan tng Z — E cho ta ion E™ (hodc mét dang

twong tw), ion nay tan cong vong benzen & chd nao giau mat do electron hon, theo so d6 sau:

E E
@ + E() —cham _ M,@ + HO

Benzen Phac pi (San pham the)

Thi du 1: Co ché phan &ng brém hoa benzen:

2Fe + 3Br, — 2FeBr,

O+ 5 (+) _
Br —Br + FeBr; —> Br...BrFeBry hodc Br [FeBr4 ]( )
H Br Br
@ + Bren —ham —nhanh @ + H®
Benzen Phc pi (San pham the)

[FeBrJ(_) + H(*‘)—»FeBr3 + HBr

Thi du 2: Co ché phan tng nitro hoa benzen:

H,S0,=== H® + HsO}

HO—NO, + HY === H—O0—NO, ===H,0 + ND;)
H
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H NO, NO,
@ + N02(+) cham nhanh @ + H®
Benzen Phéc pi (San pham the)

c) Quy luat thé & vong benzen

Quy luét thé trong nhan benzen nghién clru va gidi thich kha nang dinh hwéng va kha nang
phan (rng cla cac nhém thé cé sén trong nhan. Quy luat nay gébm 4 diém sau:
¢ Nhém thé loai I: Nhém thé loai | dinh hwéng nhém thé sau vao vi tri octo va para. Dan xuét
meta tao thanh khéng dang ké. Khi trong nhan ton tai nhém thé loai | (trir halogen) thi phan g thé
xay ra d& dang hon. Ta néi nhém thé loai | lam cho nhan hoat hoa. Nhém thé loai | thudc nhém thé
no (khén gbi oxi hod, khong két hop véi hidro). Nhirtng nhom thé loai |:

O-, OH, OR, NH,, NRH, NR,, NHCOR, CHj,, C,H,, ..., CgH;, F, Cl, Br, |

H H H
+ NO,» — + NO,
NO,

Phenol

¢ Nhém thé loai ll: Dinh hwéng nhém thé sau vao vi tri meta. Dan xuét octo va para tao thanh
khong dang ké. Nhom thé loai Il lam cho nhan thu dong hod. Nhom thé loai Il thudéc nhém thé

khéng no (dé bi hidro hoa, két hop véi hidro). Nhém thé loai Il 1a:

.
R=G~. -CHO, -CN, CCl,, -COOH, -SO;H, -COOR, -COCI, CONH,, -NH,, NH,R, NO,, ...

(0]
NO, H
+ SO, — é—SO3H

Phenol

¢ Nhém thé trung gian: Pinh hwéng nhédm thé sau vao 3 vj tri octo, para va meta. Nhirtng nhém

thé trung gian la:
CH,F, CH,NO,, CH,-CH,-NO,,, NO, ...
- Néu trong nhan benzen tdn tai hai nhém thé cung loai: thi nhém thé ndo manh hon quyét
dinh hwéng nhém thé sau vao nhan benzen.
Nhom thé loai I: O > NR, > NRH > NH, > OH > OR > X >R
Nhom thé loai Il: NR;" > COOH > SO;H > NO,
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NH, NH, NH,
(+) ) v/
N(CH,), . &) Ni(cH,), & NOz NicHy),

- Néu trong nhan benzen ton tai hai nhém thé khac loai: thi nhém thé loai | quyét dinh

hwéng nhém thé sau vao nhan.
H, H, H,
+
+ (N)Oz —_— + NOz
NO, NO, NO,
NO,

¢ Giai thich quy luat thé trong nhan benzen:

Theo thuyét dién t& giai thich sy dinh hwéng va khd nang phan &ng clta hop chat H — C
thom cé chira nhém thé bang sw chuyén dich dién t& (do hiéu (rng C va |) cia phan ti & trang thai
tinh va trang thai dong. Sw chuyén dich dién tlr nay 1a do cac nhém thé gay nén.

Yéu t tinh: Nhom thé loai | (trlr halogen) I& nhitng nhém thé daayr dién t&r, lam giau
mat do dién tt trong nhan benzen d&c biét & vi tri o va p. Phan (ng thé vi vay dé xay ra hon. Ta
noéi nhdm thé loai mot Iam cho nhan hoat hoa:

H, H NH,

D B D
R 3 R

Nhom thé loai Il: 1a nhitng nhém thé ht electron, 1am nghéo mat do dién
tich trong nhan dac biét & vi tri o, p. Phan (rng thé xay ra khé hon so véi benzen khéng c6 nhém

thé. Tac nhan Z" sé& tan cdng vao vi tri meta la noi mat do electron giau twong ddi hon so véi cac vi

T

CQg)H CH;— N—CH,
Q O G

http://hhud.tvu.edu.vn

tri kia (0, p). Nhém thé loai Il 1am thu déng hoa nhan.



Chuwong 5: Hidrocacbon Trang 73

Yéu tb6 dong: Giai thich sy dinh huwéng va kah nang phan (rng cla cac nhém thé dua vao
co s& cla higu ing nhiét (46 bén cta san pham phirc . Tac nhan Z* sé tAn cong vao vj tri nao ma
phirc o tao thanh c6 nang lwgng bé nhét.

Nhom thé loai | & trang thai dong ciing thé hién kha nang cho dién t&, vi vay nhitng phirc
tao thanh cé nang lwong bén nhét.

Nhom thé loai | & trang thai dong ciing thé hién kha nang cho dién t, vi vay nhirng phirc o
tao thanh lién hop véi nhém thé (o, p) sé dwoc dén bu mat do dién t&r (mat do dién t&r hao hut do
tac nhan Z* 14y ra) lam cho phic & trang thai nhw phan t&r trung hoa. Nang lwong tao phirc bé,
phirc dé tao thanh. Diéu d6 giai thich vi sao nhém thé loai | dinh hwédng nhém thé sau vao vi tri o
va p.

Nhom thé loai Il & trang thai déng cling hut dién tir. Vi vay, khi giai toa dién tich dwong cta
tac nhan NO," & 3 vi tri 0, p, m khéng c6 nhém thé tham gia, nghia 1a khéng c6 sw dén bu dién tir tiy
nhém thé vao nhan ma cé thé ngwoc lai 1am cho nhan tich dién dwong nhiéu hon & cac vi tri o, p.
Nhw vay, yéu té dong khong giai thich dwoc sy dinh hwéng ctia nhém thé loai |l vao vi tri meta.
5.3.3.2. Phan &rng cong

Phan &ng cong vao vong benzen cé thé xay ra, song twong dbi khé khan.

a) Cong hidro
Ni

+ 3H, ——=
150°C

Chu y: xiclohexen cé phan rng nhanh, ngay & nhiét d6 phong
Ni
+ H, —— O

C Cl

b) Cong clo

+ 3Cl, ——»
Cl Cl
Cl
San pham sinh ra cé tén 1,2,3,4,5,6-hexacloxiclohexan. Cé 8 ddng phan lap thé, trong cac
ddng phan lap thé do chi cé ddng phan y c6 hoat tinh trir sau rét cao. Trong mét thdi gian dai ddng
phan nay da dwgc dung lam thudc trtr sau, trr mudi dudi cac tén goi hexacloran, 666, lindan, ....

Phan (ng cong theo co ché:
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|
H C ’ | 3
Cl |
@ + CI¥ — L@ﬂ—»."—»
Cl Cl Cl
Cl

Benzen

5.3.3.3. Phan rng oxy hoa
a) Phan &rng oxy hoa khdéng hoan toan
Benzen khong phan ng cao véi dung dich KMnOg4, nhwng & nhiét d cao cé va cé mat

chét xuc tac V,05 benzen bi oxy hoa thanh andehit maleic. Phan tng xay ra:

Ve

@ + 20,0 ] O + 2H,0 + 2CO,
2 450 - 500°C
Benzen \O

b) Phan (rng chay
Benzen va cac ddng dang ctia né chay trong khéng khi véi ngon Itka mau vang va thuéong

c6 mui den. Néu c6 du oxi, phan &ng oxi hoa sé& xay ra hoan toan:
15
CeHs + ?02 —> 6C0O, + 3H,O ; AH =3350 kJ/mol

5.3.3.4. Cac phan trng & mach nhanh cuia ankylbenzen
a) Halogen hoa mach nhanh
Khi chiéu sang va dun néng, clo va bréom cé thé thé hidro & nhanh ankyl mét cach dé dang,
nhét la & vi tri o (do &nh hwéng cla vong benzen). Thi du:
H, H,Br

(o]
+ Br2 as, t°C + HBr

©—CH2— CH, Lt°C>©—CI:H—CH3 + HBr
Br

b) Oxy hoa mach nhanh
Vi tri o cla ankylbenzen rat hoat déng dbi v&i chat oxy hoa manh nhw KMnO, hodc
K,Cr,07 trong moi treong axit H,SO,4. Thi du:
H, COOK COOH

K:\:Igoi H®)

Néu & vi tri o khdng con H thi phan &ng xay ra khé khan hon.
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5.3.4. Phwong phap diéu ché
a) Nguén chl yéu hop chat H — C thom la d4u md, san pham cracking dau va tir nhwa than da.

Hop chét thom dwoc tach ra tir nhwa than da hodc dau Itra bang cach chwng cét phan
doan. Cac phan cta nhya than da:

- Dau nhe (s6i 80 — 170°C, hiéu suit 3 — 5%) chira benzen, toluen, xilen va mét it etyl
benzen, ...

- Dau trung binh (phan séi 170 — 240°C, hiéu suat 10%) chd yéu la phenol, crezol va
naphtalen.

- Dau nang (phan s6i 240 — 270°C, hiéu suét 10 — 15%) chira naphtanlen, crezol, diphenyl,
antraxen va mat it quinolin.

- D4u antraxen hay dau xanh (phan s6i & 360°C, hiéu suat 20%) chiva antraxen, ...

- Phan can ba goi tic 1a hac in (hiéu suat 5 — 6%) dung dé lam nhya trai dwong.

DAu mé chra nhiéu H — C thom chi yéu 1a benzen va cac dong dang ctia nd. Tach H— C
khéi H — C no bang cach dung SO, Idng & -60°C chi tan H — C thom.

b) Diéu ché benzen

- Tl axetylen:
3CH==CH %"‘)‘3»
- Tl paraphin

Phan (ng “thom” hoa paraphin tao thanh hop chat H — C thom c6 mét xic tac Pt, Pd,

Cr,0; duworc tim ra cung mét lic béi nhiéu tac gia: Kazan, Plate, Mondap, Kamusep.

n - hexan w» @

- Chwng khdé muéi axit benzoic:

COONa

+ NaOH-22.tG @ + Na,CO,

c) Piéu ché day déng dang cua benzen
- Phan rng Wurts — Fitting: Ddng déng cla benzen cé thé diéu ché dwoc bang cach cho
Na kim loai tac dung v&i halogen thom va théng trong méi trwdng ete khan:

Br C,H;
@ + 2Na + Br_Csz_ete_kharl» + 2NaBr

- Phan tng Friede — Crabt: Cac ddng déng clia benzen cé thé diéu ché bang cach ankyl

hoa benzen cé AICI; [am xuc tac.
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CH

3
© + CHaCl-g—->A|C| @ + HCI
- T paraphin:

CHy— CH—CH;— CHy— OH—CH, Pt 300,¢ CH3—©—CH3

CH,4 CH,4

- T propin:

CH,
3CH,—C==CH ——> H/@\
CH; CH,
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Chwong 6: HOP CHAT HIrU CO DON CHU'C VA PA CHUC

6.1. Dan xuat halogen
6.1.1. Khai niém chung

Khi thay thé mot hodc vai nguyén tr H trong phan t& cac H — C bang cac nguyén to
halogen sé thu dwoc cac hop chét hivu co chira halogen, goi la dan xuét halogen.

Cong thire tbng quat ¢ dang sau: R — X (véii R: géc H — C, X: halogen)

Can c vao dac diém cAu tao trong phan tir c6 thé phan loai cac dan xuét halogen theo
nhiéu cach khac nhau:

- Dwa vao ban chét cta halogen: c6 4 loai dan xuét halogen (dan xuét florua, clorua,

bromua, i6tua)

- Dwa vao ban chat mach C trong phan t&: dan xuét halogen no, dan xuét halogen khong

no, dan xuat halogen vong no, dan xuét halogen thom, ....

- Dwa vao s lwong nguyén tir halogen: din xuat monohalogen va dan xuét polihalogen
(dihalogen, trihalogen, ..., polihalogen)

Danh phap:

- Tén théng thudng: doc tén géc H — C (R) rdi thém tén halogen twong trng

- Tén quéc t& IUPAC: Vi tri cia hal — tén hal + tén ciia H — C twong &ng.

Bang 6.1: Danh phép ctia mét s6 dan xuét hal

Cong thire Danh phap théng thudng Danh phap quéc té
CH;-ClI Metyl clorua Clo metan
C,Hs - ClI Etyl clorua Clo etan
CH3;—CH,—-CH, - | n — propyl iotua 1 - i6t propan
izo — propyl iotua 2 — i6t propan

CH,— ‘CH — CH,
|

C6H5 - Br

Phenyl bromua

Brom benzen

CH,=CH-CI

Vinyl clorua

Clo eten

6.1.2. Tinh chat vat Iy

Tinh chéat vatly ctia cac dan xuét hal phu thudc vao thanh phan va chu tao ctia géc H — C
cling nhw vao hal. Cac ankyl halogenua cé khéi lwgng phan t&r th4p |a nhirng chat khi, trung binh 14
chét Idng, cao la chét rén.

Céc dan xuét hal déu Ia hop chét cong hoa tri nén thuwc té khdng tan trong nwéc, ching tan
trong dung méi hiru co' va ban than dan xuét hal ciing 1a dung méi hivu co tét. Bang 6.2 dan ra tinh
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chét vat ly cia mot sé dan xuét hal.

Bang 6.2: Hang sé vat ly cia mét sb dén xuét halogen

CTPT Tén tr?c tf d
CH;-ClI Clometan (metyl clorua) | -97,00 | -23,70 | 0,920
CH; —Br Brom metan -93,00 | 4,600 | 1,932
CH; -1 16t metan -66,00 | 42,30 | 2,280
C,Hs - Cl Clo etan -139,0 | 12,00 | 0,898
CH; - CH,—-CH,—-Cl |1 -clo propan -122,8 | 47,20 | 0,890
CH,=CH-CI Vinyl clorua (cl6 eten) -154,0 | -14,00 | 0,911
CH,=CH-CH,-CI 3-clo propen - 1 -136,0 | 45,70 | 0,938
CeHs — Cl Clo benzen -45,20 | 132,0 | 1,107
CeHs — Br Brom benzen -30,60 | 155,1 | 1,499
CHCly Clorofom -63,50 | 61,20 | 1,500
CCl, Cacbon tetraclorua -22,90 | 77,00 | 1,600

6.1.3. Diéu ché dan xuét hal
a) Tac dung trwc tiép hal véi H — C twong (rng

Thi du: - Halogen hoa anken

CH;—CH,-CH; + Cl, —2— CH;—CHCI-CH; + HCI

- Halogen hoa anken

CH;—-CH=CH, + Br, —— CH;—-CHBr—-CH.Br

300°C

CH,=CH, + Cl, ————> CH,=CH-CI

- Halogen hoa H — C thom

+ HCI

SR o

CeHs + 3Cly —= 5 CeHsClg

b) Bi ttr ancol

Khi dun néng ancol véi HX (HCI, HBr, HI) c6 mét cltia xuc tac ZnCl,, ancol sé chuyén héa
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dé& dang thanh dan xuét hal twong (ng.

R-OH + HX —2°% s R_X + H,0

Thidy: CoHs—OH + HCl —2% 5 C,H;—Cl + H,0

c) Cong HX vao anken
R-CH=CH, + HX ——> R-CHX-CH;

Thidu: CH;—CH=CH, + HBr ——> CH3;—- CHBr—-CH;
6.1.4. Tinh chat hoa hoc
¢+ Banchatcualién két C - X
Trung tdm phan &ng cta dan xuét hal la lién két C — X. Do yx > xc, nén lién két C — X 13
lién két cdng hoa tri phan cyc:
5+ 5-
C—-C
¢ Kha nang phan (rng ctuia cac dan xuét hal
Kha nang phan trng ctia cac dan xuét hal , trwéc hét phu thudc vao ban chat cla lién két
céc hal. Tuy theo ban chét ciia hal, kha ndng phan (rng clia dan xuét hal dwgc sép xép nhw sau:
R-1>R-Br>R-CI>R-F
Nhw vay dan xuat i6t 14 hoat ddng nhét, loai kém nhét Ia dan xuét flo. Diéu nay dwoc giai
thich 1a do d6 phan cuc I&n cla lién két C — | Ién nhat so véi cac lién két C — X khac.
Mét khac kha nang lién két clia cac dan xuét hal con phu thudc vao déc diém clta gbc H —
C lién két v6i hal. Birng vé& mat nay, cac dan xuét hal c6 thé dwoc chia thanh 3 loai:
- Loai c6 kha naéng phan (rng cao: gdbm cac dan xuét hal, trong d6 nguyén t& hal dinh véi

nguyén t&r C bé canh nguyén t&r C mang ndi doi, hodc véi nguyén tir C & canh nhan thom. Thi du:

CH,== CH — CH;y— Cl ©—CH2— cl

Alyl clorua benzyl clorua
- Loai c6 kha nang phan (rng trung binh: gédm cac ankyl va xicloankyl hal. Thi du
CH,— ?H — CH, O—CHé_ Cl
Cl
2-clo propan Metyl clorua xiclophenyl
- Loai c6 kha nang phan &ng kém gém cac ankenyl va aryl halogenua, trong dé hal ndi truc
tiép v&i Csp2. Khd nang phan cét lién két C — X gidm vi trong phan t& con co hiéu tng lién hop +C
clia cap electron p cta hal v&i electron pi cla lién két d6i hodc véi hé théng electron pi ctia nhan
thom. Thi du:
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/; SR @L\b"

Vinyl clorua Clobenzen

Nhirng phan trng quan trong ctia dan xuét hal la thé, tach va tac dung véi kim loai. Ngoai
ra, cac hop chéat do con cé thé tham gia phan ng & goc H — C (thé nhan thom, cong vao gbéc
khéng no, ...)

6.1.4.1. Phan trng thé

Phan (rng thé nguyén t& hal trong dan xuét hal xay ra chi yéu theo co' ché Sy.
R-X + KOH ——> R-OH + KX
R-X + RIONa ——> R-0-R; + NaX
R-X + 2NH34, —> R-=NH; + NHyX
R-X + KCN —> R-CN + KX
R-X + R,COONa ——> R;COOR + NaX

Thidu: CH;—Cl + KOH —> CH3;—-OH + KCI
CHs-Cl + CH;ONa —> C,H;—O-CH; + NaCl
C,Hs-Br + 2NH34 —> CoHs—NH, + NH4Br
CHs-1 + KCN —> C,Hs—CN + KI

C,Hs-Cl + CH3;COONa ——> CH3;COOC,Hs + NaCl
So d6 dién ra nhu sau:
Y9 + R-X —— R-Y + XY
Tac nhan nucleophin Y ¢c6 thé goi 1a anion hay phan tiru trung hoa co6 cap e tw do & mot

nguyén t& CI', Br' I, OH’, CN, H3N:, .... Nguyén tl&r hay nhém nguyén t& X bi thay thé la nhém hut e
(-Cl, -Br, I, -OH, -NR3, -SR,, ...)

Tuy theo sé phan t&r tham gia vao giai doan quyét dinh tbc dd phan trng, ta phan biét phan
ng thé S7 va Sy,. Cac két qua khao sat bing thuc nghiém ciing nhu ly thuyét déu di dén két luan

rang:
“bac cta géc ankyl R cang cao thi kha nang tham gia phan teng S,i cang giam, trong
khi d6 khé nang phén rng S, cang ting”.

. . F— 4 4 1.
Thi du 1: phan &ng thé theo co ché SN.
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CH, Cl:Hs

CH— C—Cl + OH —= CH;/—C—OH + C

CH, CH,

Co ché:
CH, CH,
+ _ cham |+ -

CH— C¢'—cIF =—= CH—C + d

CH, CH,

CH, CH, CH, CH, C‘IH3

‘ + nhanh \E/ - nhanh ~__CH -

CH,— C‘) - + OH ™Mo Ho——C s —> CH— (‘: OH
H
CH, CH, e CH,

. ) > . I ~ A > Q2
Thi du 2: Phan tng thé lwdng phan t&r Sy

CH;-ClI + OH ——> CH;OH + CI

| AL M
|

Co ché:

OH + H—ct ¢ - » HO—C—CIl——>HO—C—H + <l

| I
H H
(TTCT)

6.1.4.2. Phan (rng tach HX

Khi dun néng dan xuét hal v&i dung dich kiém trong etanol sé xay ra phan (ng tach HX dé
tao thanh H — C khéng no. Thi du:

CHs— CH,—Br — a0 5 CH,=CH, + HBr

Déc diém cAu tao cta dan xuét hal c6 anh hwéng rd rét dén kha ndng phan &ng tach. Déi
v&i cac dan xuét hal o cung gbc R, nhung cé hal khac nhau thi khd ndng tach theo trat tw sau:

R-I>R-Br>R-CI>R-F

Phan (ng tach cac dan xuét hal bac 1 thwong chi tao ra mét olephin, trong khi d6 cac dan
xuét hal bac 2 va bac 3 twong (rng c6 thé tham gia phan (ng tach theo hai hodc ba hwéng khac
nhau, tao ra hai ho&c ba olephin ddng phan khac nhau.

Huwéng chinh cGa nhivng phan &ng tach HX tuan theo qui tdc chung goi la qui tc Zaixep:
Trong d6 phan trung tach nucleophin, hal bj tach ra ctng véi H & nguyén tir C c6 bac tuong dbi cao
hon, tao ra olefin cé tuong déi nhiéu nhém thé hon & hai nguyén tir C mang néi doi.

Thi du:
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—> CH;— CH==CH—CH, + HBr

KOH
etanol

CHy— CH,— ('JH— CH, 81%

Br

> CH,— CH,— CH==CH, + HBr
19%

6.1.3.3. Phan rng v&i kim loai
Dan xuét hal phan &ng v&i kim loai tao thanh hop chat co' kim:

C,Hs—Br + 2Lj —%han o CHs—Li + LiBr

CHs—Br + Mg —2& 5 C,H,—Mg-Br

V@i kim loai natri ta thu dwgc ankan (phan (rng Wurtz):

etekhan

2C,Hs—Br + 2Na ——» C,Hs;-C,Hs + 2NaBr

Phan (rng xay ra: 2C,HsBr + 2Na — 2C,H, + 2NaBr
2C§2H5 —  CoHs — CoHs

Kha nang tach theo trattyw sau: R-1>R-Br>R-CI>R-F
6.1.5. Gi&i thiéu cac chat tiéu biéu
a) Metyl clorua, CH;ClI
La chat khi khéng mau, c6 thé diéu ché cung v&i cac dan xuét clo khac cla metan bang
céach clo hoa tryc tiép H — C nay.
CH; + Cl, —=— CH;-Cl + HCI
Metyl clorua tinh khiét cé thé dwoc diéu ché bang cach cho ancol metylic tac dung véi HCI
& ap suét cao.
CH;—OH + HCI —P®2— CH;-Cl + H,0
ng dung: CHsCl dwoc dung lam chét sinh han cho t& lanh, l1dm dung méi va tac nhan
metyl hoa.
b) Vinyl clorua, CH, = CH - CI
Vinyl clorua la chat khi, dwoc diéu ché bang cahc cong HCly, vao axetylen hay clo hoa

etylen:

CH,=CH, + Cl, —¥C 5 CH,=CH—ClI + HCl

CH=CH + HCl —22CCuCt o op =cH-Cl

Du6i tac dung cla chét khoi mao, vinyl clorua tring hop theo co' ché gbc tw do tao thanh

polivinyl clorua (PVC):
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NCH,— |c:H — T H,— CH]—
Cl

(Yng dung: Duing lam vai gia da, vat liéu cach dién, ...

c) Clo benzen, C¢H; - CI
Clo benzen la ch4t 16ng, dwoc dieefu ché bang cach clo hoa truc tiép benzen:

Fe Cl
© + C2—= + HCI

Ung dung: dung dé téng hop phenol, anilin va nhat 1a dung dé san xuét théc trir sau DDT:

—@ CHO + @—CI—> C|—©—CH—©— + H,0

Clobenzen CCI (DDT)
Cloral

BAI TAP
6.1: Goi tén hop chét sau theo danh phap IUPAC:
a) CH;— CH,— |CH — CH,— ?H —CH,

CH, Cl

6.2: Dun néng mdi dan xuét sau day véi dung dich NaOH dam déc trong nwéc.
a) CH; - CH,-ClI
b) (CH3),CH — CI

¢) (CH3)sC — CI
Hay viét phwong trinh phan (rng va so sanh téc do phan wng.

6.3: Nguwoi ta chuyén hoa hop chat A cé6 CTPT C4HBr theo so do:

KOHR, etanol > B
1
KOH loang, n6dc
A > C
63
Mg, ete khan
g = D

(©)]

B 1a san pham chinh va cé c4u hinh trans.

http://hhud.tvu.edu.vn



Chwong 6: Hop chéat hiru co’ don chirc va da chirc Trang 84

a) Viét CTCT cta A, B, C, D.

b) Cho biét (1) va (2) thudc loai phan (ng nao? (cong, thé, tach).
6.4: Tlr C,HsBr va cac hoa chat can thiét, viét ptpl diéu ché cac ancol sau:

a) CH; — CH, — CH, — OH

b) CH; — CH; — CH(OH) — CHj,3

¢) (CH3); — C(OH) — CH, — CH3
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6.2. Hop chat co nguyén t6

Co nguyén t6 1a nganh hoa hoc cac hche clia hdu hét cac nguyén té trong BTH trir cac
nguyén té hitu co' (oganogen) ¢ dién nhw H, O, N, S, cac hal. Trong phan tt ctia hop chét co
nguyén td, nguyén t&r clia cac nguyén t6 lién két truc tiép véi nguyén t& cacbon.

Phan I&n cac nguyén té trong BTH la kim loai cho nén hon nlra cac hop chat co nguyén tb
la hop chét co kim. Gitra kim loai va phi kim khoéng c6 gi¢i han ré rang, tuy vay nguwoi ta van chia
hop chét co nguyén tb ra thanh co kim va co phi kim.

6.2.1. Hop chat co magie

Nhiéu kim loai nhw cac kim loai kiém Li, Na, K; cac kim loai nhém Il nhw Mg, Ca; kim loai
nhém 1l nhw Al; nhém IV nhw Sn, Pb va céac kim loai chuyén tiép nhw Zn, Cd, Hg, ... c6 thé tao
thanh cac hop chat co kim twong (rng. Cac gbéc hiru co lién két véi kim loai cé thé 1a ankyl,
ankenyl, ankinyl hoac aryl.

Céc hop chét co kim dwoc goi theo tén gbc H — C vai tén kim loai va hal.

C,H.Na CH,MgBr CHcHgCl
etyl natri metyl magie bromua phenyl thuyngan clorua
6.2.1.1. Diéu ché

- Tt ankyl halogenua: cho kim loai tac dung v&i dan xuét alkyl halogenua trong méi trudng
ete khan (tranh dé thuy phan)

R-X + 2Lj —2eKan , R_Li + LX
R-X + Mg ete khan R — MgX

3R—X + 2A] —&ekan . p_AIX, + R,AIX

- Tac dung kim loai v&i cac hop chat co kim c6 sén: Cac kim loai nang hoat dong yéu
khéng tac dung truc tiép v&i cac hop chét hal, song hop kim cla ching véi kim loai Na thi cho
phan &ng v&i hiéu suat cao.

2CH; -1 + Hg(Na) ——> CH3;—-Hg-CH; + 2Nal
6.2.1.2. Hoa tinh

Hop chéat co magie thudc loai c6 kha nang phan &ng cao, lién két C — Mg dé dut ra dé
tham gia nhiéu loai phan &ng khac nhau:

a) Phan (rng v&i hop chat cé H linh dong
So db6 chung:
6+m— 5+
H-A + R—MgX ——> R—H + A—MgX
\7
Thi du:
Nwéc: H-OH + RMgX —> R-H + HO-MgX

Ancol: H-OR;y + RMgX —> R-H + R;0-MgX
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Amin: H-NHR; + RMgX —> R-H + R{NH-MgX

Axit H-OCOR, + RMgX —> R—H + R,COO —MgX
Dwa trén co s& cac phan &ng trén, nguwdi ta da dwa ra phwong phap dung metyl magie
iodua CHsMgl dé dinh tinh va dinh lwgng H linh déng trong cac hop chét hiru co theo thé tich khi
metan thoat ra:
H-OH + CHmMgX —> CH,® + HO-MgX
Phwong phap nay cé thé dung dé do do 4m cac dung méi.
b) Phan trng céng véi hop chat cacbonyl va nitrin
Hop chat magie cong hop dé& dang vao cac lién két boi phan cwe nhw C = O (hay C = N) dé
hinh thanh ra cac lién két C — C mé&i. Cacbanion R* tAn cong vao C* cia nhém C = O (hodc C = N)
va Mg®* két hop voi nguyén tir O (hay N) mang dién tich am, sau d6 thuy phan tiép theo dé cho
san pham.
So dd chung ctia phan (rng céng vé&i hop chét cacbonyl nhw sau:
R']

A |
XMgR/T&; —0 —= R— C— OMgX

R;

R2 Magie ancolat

Magie ancolat dwgc thuy phan thanh ancol:
R, R,
R— !)— OMgX + HO — R— l)— OH + XMgOH
L, L,

Ancol
Néu R, = R, = H ta c6 fomandehit HCHO va san pham cta phan (rng 1a ancol bac mét, R—
CH,0H.
Néy R, hodc R, = H ta c6 mot andehit ddng dang ctia HCHO 1a R, — CHO va san pham cua
phan (rng la mét ancol bac hai, R — CH(OH) — R..

Néu R, va R, déu la gbc H — C, ta ¢ xeton R; — CO — R, va san pham cutia phan (rung la
mot ancol bac ba (RR{R,)— OH.

6.2.2. Hop chat co phétpho

Hop chét co phi kim dwoc nghién clru nhiéu va cé (rng dung thuc té réng rai la hop chat
co photpho. N6 dwoc dung lam thubc trir sau cé hiéu luc cao, lam thubc chiva bénh, cac hop chét
cao phan t&r khéng chay, chat phu gia diu nhén, chét tuyén ndi quang,....

Céc hop chét co photpho dwoc chia thanh hai nhém:

- Hop chét co lién két C — P, gdbm cac ankyl (aryl) photphin; cac ankyl (aryl) thé cha axit

photphino, axit photphono, axit photphonic, axit photphoric va cac photphinoxit.
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- Hop chét c6 lién két gian tiép cta C véi P: C — O — P gdm dan xuét cha axit photphorow,
axit photphoric.
6.2.2.1. Hop chat co’ photpho c6 lién két C — P

Trong s6 cac hop chat co lién két C — P, dang chu y hop chét trong d6, photpho tao 5 lién
két cong hoa tri ddng nhét.

Thi du 1: pentaphenylphotphoran (Wittig, 1949):

C.H C.H
65\/65
CH/T\

6' 5 CgHs CgHs

Déc tinh: tan trong dung méi hiru co' va khong tan trong nwédc, ¢ nhiét dd ndng chay thap.
Thi_du 2: Ngoai ra ciing can phai ké dén cac dan xuat cé chlra nhém chirc cla axit ankyl
photphonic, chang han nhu:

(I)H OH OH
o— P—(I:—P — OH

I I
(0] CH, O
1-hidroxi etylidenphotphonic
Dac tinh: c6 kha nang tao phirc bén véi cac nguyén té kiém thd, chuyén tiép va hiém.
6.2.2.2. Hop chat co’ photpho c6 lien kétC - O - P
Thudc vao loai hop chéat nay 1a cac dan xuét cla axit photphoro va axit photphoric. Este
hoan toan cua axit photphoro nhan dwoc khi cho ancol tac dung v&i photpho triclorua véi sy co

mat clia bazo hay ancolat:

C2H50\
3C,H— OH + PCl, —222% P— O—C,H,
C,H; trietyl photphit
PCl,
C2H50\
P— CI
C2H50/ Dietyclophotphit

Con etyl este hoan toan cla axit photphoric (trietyl photphat) thu dwoc béng cach cho ancol
etylic tac dung vé&i photphotriclorua v&i s cé mat clia bazo hoac natri etylat. Khi thuy phan trietyl

este clia axit photphoric bang mét lwong NaOH vira du sé thu dwoc natri dietylphotphat:
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CHO\“

3C,H,—OH + POCl,—— 30 P— O—C,H,
C2H5O/ trimetyl photphat
+NaOH
-C,H,OH
CZHSO\
P— ONa
Cszo/ Natri dietylcltphat

Nhiéu hop chét co photpho loai ndy c6 hoat tinh sinh Iy manh, do d6 ching dwoc (ng
dung rdng rai lam chat phong trir dich hai, nhat |a trong linh vwc chét trlr sau. Uu diém cla ching
S0 V&i cac dan xuét hal (hexacloran, DDT, ...) 1a bi phan huy twong déi nhanh, do d6 it gy 6 nhiém
mai trwdng, co tinh chon loc cao. Ching ¢6 thé tiéu diét con trung gay hai ma khéng &nh huwéng
dén cac sinh vat co ich khac.
6.2.2.3. Mot s6 hop chat trir sau co phdtpho
a) Vophatoc [0,0 — dimetyl — o-(4-nitrophenyl) photphothioat]

Day 1a chéat rdn co nhiét do nong chay 42°C, diét nhiéu loai con tring gay hai, bao vé cay

tréng nhw lta, ngd, mia, cafe, béng, rau, ...

CH,0
cToT: \!_ o—)—o,
CH,O /

Vophatoc (metyl parathion)
Déc tinh: rat doc, dwoc xép vao nhém hoa chat bao vé thwc vat chi dwoc dung han ché.
Théi gian ngivng phun thudce trwéc khi thu hoach 20 ngay.
Thuébc gidi déc Vophatoc: atropin, PAM, ...
b) Parathion [0,0 — dietyl — o-(4-nitrophenyl) photphothioat]
Day la chét rdn co nhiét dd chép chay 174°C, diét nhiéu loai con tring gay hai, tac dung
manh hon vophatoc.

C,H;0 “
CTCT: O>P— o—@— NO,

C2H5 Parathion (thiophot)
Déc tinh: Parathion thudc loai chat rat doc nguy hiém, chi dwoc dung han ché.
Thubc giai doc Parathion: atropin, PAM, ...
c) Dipterex
La chét ran, nhiét do nong chay khoang 81 — 82°C, diét nhidu loai con triung gay hai, bao vé
cay trébng nhw lua, ngd, mia, cac loai qua dé rung, dac biét chéng con trung 2 canh nhw budn, rudi,

gian, bo chét, rép giwong, ....
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0] OH
CH,O \“
CTCT: /P— CH — cCl,
CH,O
3 Dipterex Clorophot)

Déc tinh: Dipterex thudc loai chat doc.
c) Tuban, Sarin, Soman
Pay la nhitng loai chat doc ma Purc qubc xa da san xuét dung trong chién tranh thé gidi

th(r hai, nhirng @m muwu ctia ching chwa kip thire hién thi ching da bij déng minh danh bai.

0]
=i N TN
(CH3)2N/ \OC2H5 F/ \OCH(CHs)z

Tabun Sarin Soman CH; CH,

CTCT:
F/ \O—CH—C—CH3

Déc tinh: gay hai than kinh.
BAI TAP

6.5: Xuét phat tlr n — propyl magie bromua va nhirng hoa chét can thiét khac, hay diéu ché cac hop
chét sau day béng phan wng Grignard (Victor Grignard, 1900: R— X + Mg —22K2"_5 R _ MgX)

a) 2-metyl pentanol — 2

b) 4-metyl pentanol — 1

c) Rwou n-butylic
6.6: Di tr cac dan xuét hal cé s6 nguyén tlr C it hon hay bang ba va nhitng hoa chat can thiét

khac, hay diéu ché cac hop chat dui day:

a) CH,— CH— CH,OH (I)H
CH, OH ¢) CH, CH,— cI:— CH,— CH,
b) CH,— CHy/— C—CH, C,H,
CH,
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6.3. Ancol va phenol
6.3.1. Khai niém chung

Khi thay thé nguyén t& H trong phan t&r H — C bang nhém hidroxyl (hay hidroxi) OH ta dwoc
nhirng dan xuét hidroxyl, goi la ancol (rwou) hodc phenol tuy theo ban chét ctia gbc H — C néi voi
nhoém hidroxi.

Phenol khac véi ancol & chd trong phan tr phenol nhém OH lién két truc tiép véi vong
thom, con trong phan t&r ancol nhém OH ¢ thé lién két véi mét gbe no, gbe khong no hay & mach

nhanh cla vong thom. Thi dy:

OH
© dLQH CH,= CH — CH,OH [ j—CHZOH

Ancol no Ancol no Ancol thom
(Xiclo hexanol) (R. alylic) R. benzylic

Dwa vao sb nhém hidroxi co trong phan tt, c6 thé phan biét monophenol, diphenol, ...

poliphenol hoac monoamcol (monol), diol, ... va poliol. Thi duy:

OH OH OH
Monophenol
(m-Crezol) OH Triphenol
Diphenol .
(Hidrquinol) (Phlorogluxinol)
CH;—OH CH,—CH, |CH2— ?H— ?Hz
Monoancol
(metanol) OH OH OH QH OH
Diol Triol
(Etylenglicol) (Propatriol - 1,2,3)

Déi véi ancol ngwdi ta con phan biét ancol bac 1, bac 2 va ancol bac 3 tuy theo nhém OH
lién két v&i C bac 1 hay 2 hay 3. Thi du:

CH,
C,H,— OH CH,— CH — CH, CH,— C— CH,
Ancol b-1 OH Ancol b-2 OH Ancol b-3
(etanol) (Propanol-2) (2-metyl Propanol-2)

6.3.2. Tinh chét vat Iy

Khi so sanh tinh chét vat ly cGa ancol va phenol v&i cac H — C va nhiéu dan xuét khac cé
khéi lwgng phan tir twong dwong, ta thdy cé nhiéu diém khac biét, nhat la & cac chat diu day dong
déng. Chéng han ancol va phenol cé nhiét dé séi va nhiét dd néng chay cao hon rat nhiéu:

HO’p Chét C2H5OH CH3 -0- CH3 CH3 - CH2 - CH3

M 46 46 44
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t(°C) 78 -25 -42

tro(°C) 114 -140 -189

S& di cé sy khac biét nhw trén |1a do cac phan tlr ancol va phenol két hop véi nhau bang
nhirng lién két hidro (biéu dién bang dwéng cham):

R\ R\
S o e D

Ancol va phenol ciing c6 thé tao lién két véi H véi nuwde:

N, ...
NS

v

D6 1a nguyén nhan chd yéu lam cho ancol dé& tan trong nwéc (CH;OH, C,HsOH, C;H,OH
tan vo han trong nwéc). Khi sb nguyén t&r C trong phan t& ting I&n, d6 tan trong nwéc gidm rat
nhanh vi phan gbc H — C ki nwéc téng lén.

Lién két O — H & phenol phan cwc manh hon & ancol. Do d6, phénol tao lién két hidro
manh hon ancol, thé hién & chd phenol cé nhiét dd séi cao hon va do tan trong nwéc Ién hon.

Phenol khac véi ancol cao la tan tét trong dd kiém, cé kha nang tach ra khoi dd kiém khi tac
dung véi CO.,.

6.3.3. Tinh chat hoa hoc

Trong phéan t& ancol va phenol, nhém chirc d&c trung co vai trd quyét dinh dén tinh chét
clia phan t& la nhém OH. Vi oxi c6 d6 am dién Ién hon C va H, céc lién két C — O va O — H phan
cwc manh vé phia oxi.

Tuy theo dac diém céu tao ctia géc H — C, sw phan cuc cla lién két C — O c6 thé tang hoac
giam, khi d6 do phan cuc cua lién két O — H ciing bién ddi theo nhwng hwéng ngwoc lai. Néi cach
khac C — O cang it phan cwc thi O — H cang phan cwc manh va nguoec lai.

Thi du: Trong phenol, nhém OH néi véi Csp2 cla nhan thom, cap e, trén Oxi lién hop véi e,
ctia nhan, khién proton ctia nhém OH dé tach ra va cac phenol ¢ tinh axit.

Mat khac, do c6 hiéu tng lién hgp p - = nay ma mat dé e cla nhan thom dwoc
tang thém va phenol dé tiép nhan phan &ng thé electrophin hon so véi benzen.

CO<— H
6.3.3.1. B6i v&i ancol
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a) Phan (rng & lién két O — H

¢ Swtao thanh ancolat

Do sw phan cwc cla lién két O — H (O « H), cac ancol c6 thé tach proton tao thanh ion
ancolat. N6i chung, cac ancol la nhirng axit yéu (yéu hon nwéc). Thi du:

pKa (CH;0H) = 16

Tinh axit phu thudc vao cu tao R, tinh axit tang khi gbc R hut dién t& (hiéu ng 1), gidm
khi R d4y dién t& (+1). So sanh tinh linh ddng ctia H trong nhém OH gitra ancol cac bac ta cé:

Ancol bac | > Ancol bac Il > Ancol bac Il

Ancol co6 thé phan trng véi kim loai kidm (Na, K, ...) kém manh liét hon so v&i nwéc, giai

phéng ra H, va tao thanh ancolat kim loai:

2R—OH + 2Na —— 2R—ONa + H,

Natri ancolat
Céc ancolat la nhirng chét ran dé tan trong etanol tao ra dung dich ancolat trong etanol c6

tinh bazo' manh. Vi ancol 1a nhirng axit yéu nén cac ancolat nhat |a ancolat kim loai kiém rat dé& bi

thuy phan:

R—ONa + H,0 == R—OH + NaOH

Natri ancolat Ancolat

¢ Sw tao thanh este: ancol c6 thé tac dung véi axit cacboxylic, cé6 mat chat xtc tac axit tao

thanh este:

H,SO,
—= R,COOR, + H,0

R,COOH + R,OH

Co ché phan tng:

OH O o OH
R— + H* =R1—6\ — R1—?—-OH
o OH R O h
2
-H,0

Thi du:

H,SO0,

teC

CH,COOH + C,H,OH CH,COOC,H, + H,0

Etyl axetat (90%)

Phan &ng nau cé tinh thuan nghich. Hang sb can bang:

_ [6H,COOC H,|x[H,0] _,
" [CH,COOH]|x[C,H.OH]
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Hiéu suat phan (ng dat khodng 66% tao thanh este.

Ancol cling tac dung vé&i axit v co tao thanh este vb co:

PR
ROH
ROH + H,S0,——=» ROSO,0H—X 50,5

-2 -HZO \OR

CH,
CH,OH + H,80,——==CH;080,0H—="0 (O
e O NocH
Metyl sunfat 3
Dimetyl sunfat
b) Phan trng & lién két C — O

+ Swtao thanh halogenua ankyl:

Khi rwou tac dung véi HX ta thu dwoc RX:

R—OH + H

—X =—= R—X +

H,O

Phan (rng tao thanh R — X tlr HX va rwou la phan (ng thuan nghich xay ra véi tbc d6 Ion
khi cé mat clia cla axit vé co hodc khi dung thira HX.

Kha nang phan rng:  HI > HBr > HCI > HF

Ancol bac | > bac Il > bac lll

C6 thé dung halogenua photpho (PXs, PX3) dé tao thanh R — X:
R—OH + PCl; —= R—CI + POCI,; + HCI

Ri— (l)H—R2 + PCl, —= R,—CH—R, + POCI, + HCI

OH Cl
R3 FI{(S

R,—C —OH + PCl, — R1—1:—C| + POCIl, + HCI
: 3

¢ Dehydrat hoa ancol:

Phan trng loai nwéc tir ancol xay ra khi dun néng ancol c6 H,SO, dac lam xuc tac. Cé hai
trwdng hop:

- Loai nwéc gitba hai phan tir ancol tao ete: khi dun néng ancol & 140°C va c6 mat
H,S0O, d&c, ancol c6 thé phan (rng v&i nhau tao thanh ete. Thi du

H,SO
2R—OH—*—>R—O0—R + H,0
140°C
Ete
H,S0,
2C,H;,OH e C,H,OC,H;, + H,0O
Dietyl ete (80%)

- Loai nwéc ndi phan tir tao thanh olefin: khi dun ndng ancol & 170°C va cd mat H,SO,
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d&c thi ancol sé& tach nwéc (tuan theo quy tdc Maccopnhicop) tao thanh olefin:

R,—CH — CH—R, %006» R,—CH=CH—R, + H,0

H OH

Phan ng loai nwéc ancol tao thanh anken co thé xay ra khi cho hoi ancol di qua xuc tac
Al,O3 & 375°C:
R,—CH — CH —R, —2'7?00%» R,—CH=CH—R, + H,0
H OH
c) Phan &rng oxy hoa va dehidré hoa ancol

¢ Phan trng oxy héa:

Ancol c6 thé bi oxy hoa duéi tac dung cla nhirng chét oxy héa manh nhw hén hop (Ko
Cr,0; + H,S0, va K,MnO,4 + H,S0,) trong qua trinh oxh thwdng hwéng vao nguyén tir C lién két
véi nhém OH. Tuy theo cAu tao cla ancol ma san phdm thu dwoc khac nhau.

R—CH,0H — R—CHO 2. R—COOH
R—CH—R, 2% R— ﬁ—RzﬁL R,COOH + R,COOH
OH o)

Déi v&i ancol bac IlI: trong ancol bac 3 nguyén t&r C mang nhém OH khéng con H do dé
chang rat kho bi oxh. Trwéng hop dung chat oxh manh sé cho ra hén hop xéton va axit:
CH,
CH;—C—OH oy CH;— C=CH,— CH;—C—CH, + HCOOH
CH, CH, O
Kha nang phan tng: Ancol bac | > ancol bac Il > ancol bac IlI
Tuy theo bac C ma cho san pham oxy héa khac nhau. Vi vay cé thé si dung phan &ng nay
dé phan dinh cAu tao cac hchc.

¢ Phan (rngq déhidro héa:

Khi cho hoi ancol di qua kim loai Cu nung nong & 200 — 300°C thi tlr ancol bac | thu dwoc
andehit, ancol bac Il thu dwoc xeton. Con ancol bac lll khdng cho phan ng twong tw, ma lai loai

nwdc tao anken:

Ancolbacl: R-CH,0H —*—> R-CHO + H,
Ancol b-II: R—CH—R, —~_» R—C—R, + H,
200 - 300°C ”
OH o Xeton
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'Tz 2
Ancol b-Il: Ry— C— CH,— R;—="—= R,— C=CH — R; + H,0
OH

Cac phan &ng nay dwoc dung dé phan biét 3 loai ancol.
6.3.3.2. P6i véi Phenol
a) Hoa tinh cia nhém OH
¢ Tinh axit:
Phenol ¢6 tinh axit manh hon ancol nén cé kha nang tao mudi v&i Na hodc NaOH:
OH ONa

2@ +2Na—>2© + H,

Natri phenolat

0 ONa

@ + NaOH — » @ + H0

Natri phenolat

T

Phenol khac v&i ancol cao la tan tét trong dd kiém, cé kha néng tach ra khoi dd kiém khi tac

Na H
+ CO, + HO —— + NaHCO,

Natri phenolat Phenol

dung va&i CO..

o

Khi so sanh gia tri pK, ctia phenol va cac phenol thé ta dé& thdy rang, nhém thé hat e 1am
tang do axit cia nhém OH va nguei lai:

H OH

Ore

pK, = 9,98 NO, pPK, =715 CH, pK,=10,14

¢+ Phan (nq tao ete:

Déi v&i phenol sy phan cét lién két C — O xay ra khé hon & ancol nén ete ctia phenol dwoc
diéu ché bang cach cho phenolat natri tdc dung véi ankyl halogenua, diankyl sunfat, ...

CH:ONa + R—I| —= ROC/H; + Nal

CeHONa + CH;/—| — CH,0CH, + Nal
Metoxibenzen (anisol)

¢+ Phan rng tao este:

Khéng thé este hoa tryc tiép phenol bang axit cacboxylic cé xtc tac nhw ancol ma muédn

tao este ngudi ta cho phenolat tac dung v&i cac anhydrit axit hiru co. Thi du:
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Na — C—R
+ R_i—q—» @) + NaCl

+ Phan (ng tao aryl halogenua:

H I

2 + PCl, —= 2 + POCl, + HO

b) Hoa tinh ctia nhan benzen
Phenol chira nhdm OH la nhdm thé loai mét, nén nd sé dinh hwdng nhom thé sau vao vi tri
0, p va lam cho nhan hoat hoa hon.
¢+ Halogen héa:
Clo hoa phenol sé nhan dugc hén hop o, p - clo phenol. Tiép tuc clo hoa sé nhan dwoc

2,4-diclo phenol va cubi cuing 1a 2,4,6-triclo phenol:

OH
020~ OO lecj
AICI A|C|3 AICI
Cl

Phenolat hoat tinh cao hon phenol phan ti, vi vay cho dd nwéc brom va dd phenolat natri

tac dung véi nhau cho két tua trang ngay tirc khéc:

ONa ONa

Br- Br

+ 3Br, — +  3HBr

2,4,6- tribrom phenol
Br

¢ Nitro hoa:
Nitro hoa phenol bédng HNO; lodng thu dwoc o,p-nitro phenol. Tiép tuc nitro héa sé thu
dworc dinitro va trinitro phenol (axit picric):

OH

_HNO, _HNO, 0,
HZSO4 H SO :NSOO

c) Phan &rng ngwng tu

2,4,6- tr|n|tr0 phenol

Phenol dé dang tham gia phan (ng ngwng tu véi andehit va axit.

¢ Ngwng tu véi andehit fomic:

Khi c6 mat clia xuc tac axit hoac kiém, phenol sé tham gia phan &ng véi HCHO cho nhya
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phenol focmandehit:

OH

O

OH
+ nHCHO—»‘ [ :|_CH% + nH,0
n

Nhwa phenol focmandehit bén véi axit va bazo nén dwoc dung lam chat cach dién trong

nganh dién may va vo tuyén dién.

¢ Ngwng tu véi anhydrit phtalic:

OH OH

(J

o+ 20 = |
A——c/ -H,0

/O
A
I [

o)
Anhydric phtalic Phenolphtalein

Trong méi trwérng kiém phenolphtalein tao thanh muéi va cho mau da:

OH OH OH

J

\ —C\ + OH- _ XN—C— (0]
| 0] H,0
——C/ o

P) 0O Mau fio

Phenol phtalein

6.3.4. Phwong phap diéu ché
6.3.4.1. Diéu ché ancol
a) Thuy phan dan xuét halogen
Céc ankyl halogenua (R — X) tham gia phan &ng thuy phan cho cac ancol cé s C twong
&ng v&i s6 C clia gbc H — C:
R—X + HOH=—=R—OH + HX
Phan &ng thuy phan truc tiép dan xuat halogen Ia phan ng thuan nghich. D& phan &ng

xay ra dé& dang cho ancol hiéu suét cao ta thwdng cho tac dung dan xuét hal véi AgOH:

R—X + AgOH=—= R—OH + Agx¢

Nguyén t& hal trong R — X cang linh dong thi phan (ng thuy phan cang dé dang xay ra. Vi
vay, kha nang phan &ng ctia R — X nhu sau:

R-1>R-Br>R-CI>R-F
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b) Thuy phan este trong méi trwéng kiém
R,COOR, + NaOH —& R,—OH + R,COONa

c) Khtr andehit va xeton

R—CHO + H,—o>

=2 R— CH,OH

R— ﬁ_ R, + H, —o=R— ?H— R,
o) OH
d) Di ttr dan xuat co’ kim
R1
R— Ic— OMgX + H,0 —= R—C—OH + XMgOH
RZ R2

e) Hidrat hoa olefin
Tuy theo cAu tao cta olefin, khi hidrat hoa co thé thu dwoc ancol c6 bac khac nhau. Etylen

cho ancol bac |, con ddng déng cua etylen cho ancol bac Il hay bac Ill:

CH,=CH, + H,0 —H= CH,—CH,— OH

R—CH=CH, + H—OH-=> R—?H—CH3
OH

Ri— 1:=CH2 + H—OH > R—?— CH,
v
R, R,

6.3.4.2. Diéu ché phenol
a) Chwng khan than da
Chwng khan than da & 170 — 270°C thu dwoc phenol. Dé loai bé tap chat khac nhau nhw

naphtalen ngudi ta dem ché hoa véi kiém thu dwoc natri phenolat. Sau d6 bom khi CO, vao dé

chuyén hoa thanh phenol.

ONa

OH
© +CO, + HO—= @ + NaHCO,

b) Thuy phan dan xuat halogen

+NaOHgjac
t%ao, p cao

+Cl,

CoH, 2= CeHiCl C4HOH

c) Phan rng tan chay kiém
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Cho tan chay kiém vé&i dan xuét sunfonic axit thom ta nhan dwoc phenol:

SO,H OH

H,SO, + NaOH
—_— —_—
250 - 350°C

d) Trong cong nghiép
Hién nay ngwoi ta hay dung phwong phap oxi héa cumen (iso-propylbenzen), vi ca hai san

ph&m ctia phan tng (phenol va xeton) d&u quan trong déi véi cdng nghiép hoa hoc:

CH, CH,
CH;—C—H CH,—C—O—H OH
O, (OH") H,SO, + CH;— C—CH,
65°C II
Cumen Cumen hidropeoxit Phenol (0]

6.3.5. Hop chét tiéu biéu
a) Metanol

La chat Idng khéng mau, dé& chay va rat ddc. Ubng mot lwong nhé metanol (10 ml) cling ¢
thé lam mu mét, véi sé lwong Ién hon cé thé gay t& vong.

Tu lau metanol dwoc san xuét bang cach chwng cét khan gé.

Ngay nay ngwdi ta s&n xuat metanol chi yéu tir hh cacbon monoxit va H, v&i sw c6 mat
cla chét xuc tac ZnO — Cr,0; & 300°C va 200 atm:

200 atm, 300°C

CO + 2H, —Z5eno,

CH,OH

(ng dung: dung dé san xuat HCHO va tert-Butyl metyl ete (MTBE) dé thay thé tetra etyl chi
lam phu gia chéng nd cho xang:
H3

CH,—C=CH, + CH,OH —2 2 CH3—C|3—OCH3

CH, CH,
2-metyl propen tert-butyl metyl ete (MTBE)
b) Etanol
Puoc diéu ché trong cdng nghiép bang cach Ién men rwou CsH1,06 hodc hidrat hoa etylen
vGi sy c6 mat cla xdc tac nhw P,0s, V.05, dat sét da dwoc xi ly:

CeH1206 L 2C,HsOH + 2CO,

100 - 300 at

CH,=CH, + H,0 ——"

CH;— CH;— OH

ng dung: dwoc dung dé pha rwou udng, diéu ché butadien trong san xuét cao su tbng
hop. etanol 90% - 95% dwoc dung chl yéu trong cong nghiép son, vecni, pha ché huong liéu,

dwoc pham.
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c) Ancol benzylic: C¢Hs — CH,OH

La ancol thom don gidn nhat, cé & trang thai tw do va dwdi dang cac este trong tinh dau
hoa nhai va cac hoa khac.

ng dung: né dwoc dung trong cdng nghiép hwong liéu dé san xuat nwéc hoa.

d) Phenyl etanol: C¢H; — CH, — CH, — OH

Thanh phan chinh cla tinh dau hoa héng.

(ng dung: dwoc ding dé san xuat nuwéc hoa.
e) Phenol

La chét két tinh khdng mau, nong chay & 41°C, sdi 182°C. Trong khong khi phenol bi oxy
héa, lic dadu c6 mau hdng nhat, sau tim thadm lai. Kho tan trong nwéc lanh, tan nhiéu trong nuwéc
néng. Tan trong ancol, ete va benzen theo bét ctr ty |& nao.

Phenol déc gay bdng da, phenol cho véi st (1I1) mau tim d&c trung.

(ng dung: phenol 1a san phdm trung gian quan trong ctia cdng nghiép tdng hop hiru co,
dung dé san xuét nhwa phenol focmandehit, to soi tbng hop (capron, nilon), tdng hop pham
nhudém, dwoc pham, cac chét diét cd, ...

f) Cac naphtol

Quan trong nhét 1a a-naphtol (hay 1-naphtol) va B-naphtol (hay 2-naphtol)

ooN

a-naphtol (t°,:=96°C, t; = 288°C) B-naphtol (1%,:=122°C, t; = 294°C)
(ng dung: dung trong céng nghiép san xuat phdm nhuém.
g) Dioxin: 2,3,7,8-tetraclodibenzo-p-dioxin
Chét diét cd 2,4,5-T (axit 2,4,5-triclo phenoxi axetic) dwoc diéu ché bang cach dun néng

2,4,5-triclo phenol véi axit cloaxetic va NaOH, réi xtr ly tiép theo bang axit loang:

Cl 2 OCH,— COOH
- prcoon—= T F
| c” Y 2l

C

2,4,5-triclophenol Axit cloaxetic Axit 2,4,5-triclophenoxiaxetic

San phdm cla phan (rng nay la chat doc 2,3,7,8-tetraclodibenzo-p-dioxin, thuwéng goi tac 1a
dioxin

http://hhud.tvu.edu.vn



Chwong 6: Hop chéat hiru co’ don chirc va da chirc Trang 101

of 2 OCH,— COOH
— Di San phan chinh
c” Y 2 al

Axit 2,4,5-triclophenoxiaxetic

Cl Cl O Cl
2,4 ,5-triclophenol Axit cloaxetic
—_ San pham phu
Cl O Cl

2,3,7,8-tetraclodibenzo-p-dioxin

+ clez— COOH

Chét diét ¢ 2,4,5-T ludn ludn cé 1an mét lweng rat nhé dioxin. Dioxin bi phan huy rat cham
nén no tich luy dan trén ddng rudng va gay 6 nhiém maéi trwéng. Do dé, tir lau nguwoi ta khéng dung
2,4,5-T 1am chét diét cd niva.

Cac thi nghiém trén co s& slc vat cho thay dioxin la mét trong nhirng chat doc nhat ma
ngudi ta biét dwoc. Thir trén chudt, dioxin ddc hon strichnin 2000 1an va ddc hon natri xianua
khoang 150.000 lan.

Trong cubc chién tranh & Viét Nam quan déi My da rai moét lwong lon chat lam reng la

“mau da cam”, con goi la chat ddc “mau da cam” (gdm chi yéu la 2,4,5-T) cé chira 2ppm dioxin.

BAI TAP

6.7: So sanh xiclohexanol va phenol vé ciu tric phan tt va tinh chat hoa hoc.
6.8: Viét phwong trinh phan (rng xay ra khi cho phenol, rugu benzylic riéng ré tac dung lan lwot
v&i: Na, NaOH, HBr, Br, (nwéc). Gidi thich?
6.9: Tir d4t dén va cac chét vo co can thiét viét phwong trinh phan tng diéu ché:

a) Phenol, rwgu benzylic

b) Nhya phenol focmandehit

¢) CH;COO0OCsHs, CH3;COOCH,CgH5

d)2,4,5-T
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6.4. Andehit va xeton
6.4.1. Khai niém chung
Hop chét cacbonyl 1a nhitng hop chét hiru co c6 chira nhém chire (C=0) hoa tri hai goi la
nhom cacbonyl
Néu nhém cacbonyl lién két véi mot gbe H — C va mét nguyén ti H ta ¢ andehit.
Néu nhom cacbonyl lién két véi hai gbc H — C ta cé xeton:
R— C—H R,—C—R,

O Andehit Xeton
Céc hop chét cacbonyl con duoc chia thanh nhiéu loai khac nhau tuy thudc vao sé lwong
nhém cacbonyl va ban chét ctia gbc H — C trong phan tor.
Theo sb lwgng nhém cacbonyl trong phan tir ta phan biét hop chat:
Monocacbonyl: CH;CHO, CH3;COCHs, ...
Dicacbonyl: HOC — CHO, CH3;COCH,COCHj, ...
Theo ban chétgbc H — C ta ¢ hop chét:
Cacbonyl no: xiclohaxancacboxandehit CsH41 — CHO, dietyl xeton C,Hs—CO-C,Hs5
Cacbonyl khéng no: acrolein CH, = CH — CHO, ....
Cacbonuy thom: CgHs — CHO, axetophenon C¢Hs — CO — CHj, ...
6.4.2. Tinh chét vat Iy
Khac véi ancol, trong phan tlr andehit va xeton khong cé nguyén t& H linh déng, cho nén
chang tén tai & trang thai khéng cong két (vi khoéng co lién két hidro) va cé nhiét d6 séi thdp hon
dang ké so v&i cac ancol twong ng.
Andehit fomic la chat khi & diéu kién thwéng, cac andehit tiép theo 1a chat 1dng, con andehit
cao la chat rén.
Xeton va cac chét tiép theo 1a chat Idng, xeton cao la chét ran.

Andehit thdp va xeton thap tan trong nwéc, andehit va xeton cao it tan trong nuwéc. Cac

andehit thAp cé mui thom.
6.4.3. Tinh chat hoa hoc

Andehit va xeton la nhirng hop chat co kha nang phan ng cao do cé chira nhém cacbonyl

phan cwc manh.

No
/
Sy phan cwc manh nhém cacbonyl gay ra kha nang phan (rng cao ctia nhém cacbonyl
trong andehit va xeton dac biét la phan &ng céng.
Mat khac sy phan cwc clia nhém cacbonyl lam phan cwc lién két C — H trong gbc H — C

mach thang lam cho cac H dé&c biét & vi tri C* tré nén linh dong hon nén dé tham gia phan &ng thé.
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6.4.2.1. Phan trng ciia nhém cacbonyl
a) Phan &rng cong H, (kht, hidro hoéa)
Phan &ng xay ra pha v& LK doéi ctia nhém cacbonyl chuyén thanh lién két don. Andehit

chuyén thanh rwou bac mot, xeton chuyén thanh rwou bac hai:

R\ .
C=0 + H, e R_ CH,OH
H
A
r\ Ni, t°C
C=0 + H, ——» Ar— CH,OH
nw
R
f\ Ni, t°C
C=—0 + H, —— R— CH—R,
4 OH
Ar
\ Ni, t°C

b) Cong hidroxianua (HCN)
Phan &ng tao thanh hidroxynitrin (xyanhidrin) I& san pham trung gian quan trong trong téng

hop hidroxiaxit va aminoaxit:

R\
c=0 + HCN —2 = R— cH— CN

/
H OH
N
C=0 + HCN —2 » R1—|C—R2
Rz/ OH
AR
C=0 + HCN —2 » Ar—?H—CN
v OH

c) Cong véi bisunfitnatri
Andehit va xeton (chi cé loai R — CO — CHj3) cong v6i bisunfitnatri tao thanh hop chét

bisunfit két taa:

C=0 + HSONa —> R—CH—OHl
4 SO,ONa
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AN
C=—=0 + HSO,Na — Ar—?H—OHl

H SO,0Na

OH

R\

C=0 + HOSO,Na —= R—|C— OSOzNal

CHs/ CH,

(Yng dung ctia phan tng nay dé tach va tinh ché cac andehit
d) Cong hop véi hop chat co magié
Phan &ng nay quan trong va dung dé phan biét cac rwou. Sau khi thuy phan, ti

focmandehit cho rwou bac 1, t&r andehit khac cho rwou bac 2 va tir xeton cho rwgu bac 3:

//O OMgX H
H—cC/ + RMgX — H—CH —®» R—CH,0H + Mg
NH N N\x
R ROOU bac |

Andehit formic

//O /)MgX /)H

R1—C\H + R,MgX—s R— CH —HLQ 5 R1—13H—R2 + Mg\
R, X
OH

Andehit khac
R66uU bac I

1 1

RN . H,0 I H
C=0 + XMgR —= R— C— OMgX —»R—?—OH M

X

2 Xeton R2 Magie ancolat R2

R66uU bac il

e) Cong véi rwou:

Andehit cdng v&i regu tao thanh hemiaxetal:

0] OH
Y4 /
R1—C\ + R,0OH —=R,—CH
H
. OR,
Andehit Hemiaxetal

Pun néng andehit véi rwgu trong méi trwdng axit sdn phadm tao ra axetal:

OR
4 A

Y
Ri—C | *+ 2R,0H—= Ri— CH
H OR
Andehit 2
axetal

Xeton cling cho san phdm twong tw nhuw axetal goi 1a xetal nhung khéng thu dwoc bang

cach tac dung truc tiép véi reou ma bang cach tac dung véi este octofomiat ankyl:
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OR OR
I H,SO I

R,—C—R, + H—C—OR——>R—C— R, + RCOOH
!ID OR OR
Axetal va xetal d& thuy phan trong méi trwéng axit, bén trong méi trudrng kiém.
f) Cong hop v&i amoniac:
Andehit cdng v&i amoniac tao thanh andehit amoniac:
R—C—H + NH,—= R— CH— NH,
, on

Andehit amoniac dé loai nwéc va tring hop (tam hop) cho ra hop chét di vong:

H
N
R—CH” “CH—R
R—CH—NH, ——— R—CH=NH —> | |
HO HN._ _ .NH
OH (I)H
R

g) Phan trng trung hop:

Phan (rng nay chi dac treng cho loai andehit béo. Andehit thom va xeton khac khéng cho

phan &ng trung hop. Trung hop andehit xay ra khi ¢ xUc tac axit vé co nhw clohydric. Chang han
andehit fomic, & trang thai khi tring hop thanh trioxit vong — trioximetylen:

" O

c H,
3HCHO —= |
o)

o]
|
@)

Trioximetylen

N~

2

IO

O trang tahi dd 40% andehit fomic triing hop cho polime c6 cAu tao thdng polioximetylen
hay polifomandehit:
(n+1) HCHO + H,0 ——> HOCH, - (OCH,), — OH
6.4.3.2. Phan (rng cua géc:
a) Phan (rng thé vé&i sw tham gia cia nguyén tie H & vi tri C*:
CHs—CHO + 3l —> Cl;—CHO —™M% 5 CHI; og00m + HCOONa
Phan (ng nay dwoc dung dé tbng hop cac halofom (clorofom, bromofom, lodofom) va
dung dé xac dinh sw c6 mat clia cac nhém CH;CO- va CH;CHOH- trong cac phan tt hiru co.
Nguyén tlr H & C* cla xeton ciling dé bi clo hoa va brom hoa:
CHS—I?— CH; + Br,—CH,— ﬁ:— CH,Br + HBr
o)

Bromaxeton
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b) Phan tng canizaro:
Débi v6i cac andehit khéng c6 H & C* nhuw andehit fomic, benzoic cé kha ning tham gia
phan (rng oxi hoa khir trong méi triwdrng kiém manh:

2HCHO + NaOH —"° 5 CH,OH + HCOONa

2C¢Hs — CHO + NaOH —"2 5 C¢Hs— CH,OH + CgHs— COONa
c) Phan (rng thé vao nhan benzen:

Nhém andehit hay nhém cacbonyl 1a nhém thé loai Il, nhém dinh hwéng nhém thé tiép theo

vao vi tri meta va lam thu ddéng hoa nhan benzen:

CHO CHO
+ HNO, eSO @\ ¢ HO
NO,

6.4.3.3. Phan (rng oxy hoa

Andehit va xeton bj oxi héa khac nhau. Andehit rat d& bj oxi hoéa ngay ca vdi tac nhan oxi
hoa yéu nhw ddAgNO4/ddNH; hay Cu(OH),

H O—H
/ dd AgNO. /
R—C_ + Ag,0 g 3 /NH, ~R— C/ + 2Agl
andehit \O axit \O trang

Hay: R—CHO + 2[Ag(NH;)JOH ——> R-COONH, + 2Agl + 3NH; + H,0

o0—H
o /

R 2Cu(OH),—=R—C_ + Cu201ﬁ+ 2H,0

\o axit N o
Dic biét:
—H
/ H dd AgNO, AH /O
H—C{_* AGO————2>H—C + 2Agl
andehit fomic\o axit fomic\o trang
ddAgNOy /10
Néu dw AgNO; thi: HCOOH + Ag,0 NM CO, + H,0 + 2Ag
H o O—H
f
H— C_ *2Cu(OH),—=H—¢C + 0u201 _ +2H0
\O axit fomic\o fio gach

Néu dw Cu(OH), thi: HCOOH + 2Cu(OH), —— CO, + 3H,0 + Cu,0O

Phan (rng oxi héa béng phtrc bac — amoniac con dwoc dung dé trang gwong, trang phich
nuwéece.

Andehit néi chung dé& bj oxi hoa khi tiép xuc véi khéng khi, d& chuyén thanh axit. Khac véi
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andehit, xeton chi bi oxy héa khi dun néng v&i oxi héa manh va phan tl bi dirc ra & hai bén nhém
cacbonyl tao thanh hén hop cac axit cacboxylic.

6.4.4. Phuwong phap diéu ché

a) Pehidro hoa va oxy hoa ancol

Khi déhidro hoa ancol cé xuc tac Cu ta thu dwoc andehit hoac xeton twong ng:

So dé:
R—CH,0H 2 R—CHO + H,0
R—CH—R, —2% R1—ﬁ—R2 + H,0
OH o)
teC H
Hay: R—CH,OH+ CuO0 —= R—C.  +Cu+H,0
2 s\\ 2
o)
Vi du:
H
toC,
CH=—CH,0H+ CuO0 —CsCH=—c{ +Cu+H,0
3 2 3 \ 2

@]
b) Nhiét phan mudi cua axit cacboxylic (Piria, 1856) hoac axit cacboxylic
¢+ Débi véi mubi:
Khi chwng khan mudi canxi hodc mudi bari ctia axit cacboxylic ta dwgc hop chét cacbonyl theo so
do sau:

(R-COO),Ca —¥C 5 R_CO-R + CaCOs

Hoac: (R-COO),Ca + (R —COO)nCa —¥¥C 5 5R_CO-R + 2CaCO,
San phdm phula:R-CO-RvaR -CO-R/

Néu (R—COO),Ca + (H—COO),Ca —XC 5 JR_CHO + 2CaCO,

San pham phu l1a: R—CO -R
¢ Dbivei axit:
Nguoi ta cho hoi axit di qua nhiét dd hon 300°C ¢o xdc tac MnO thu dwoc:
2R—COOH —MOXC , g _CO-R + CO;, + H,0
Trwdng hop hén hop axit khi phan (rng cho xeton:

R—COOH + R'—COOH—M30'C . p_co_R + CO, + H,0
Va mét trong cac axit la axit fomic cho andehit:

R—COOH + H—COOH—MO30°C o p_CHO + CO, + H,0
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c) Diéu ché tir dan xuat co Magié:
Cho hop chét co kim (thudc thtr Grinhe) tac dung véi dan xuét axit fomic tao thanh andehit,
v&i dan xuét cla axit khac, tao thanh xeton:
R-MgBr + HCOONa —> R-CHO + NaBr + MgO
R - MgBr + HCOOCsz —> R-CHO + C2H5MgBr

R-MgBr + RR—CcOCIl ——> R-CO-R + CIMgBr
d) Thuy phan cac axetylen
Axetylen va cac dong déng clia né khi tac dung véi nwédc cé xuc tac HgSO,4 cho andehit
hoac xeton:

CH=CH + HOH —%% 5 cH,-CHO

R-C=CH + HOH —"% , R_CO-CH,
e) Diéu ché xeton thom (phan ng Friedel — Craft)

Khi c6 xuc tac AICl3, benzen p v&i clorua axit hay andehit tao ra xeton:

© " R_@_QLC'L, ©7@—R + HCl

f) Téng hop andehit thom theo Gateman - Céc:
Cho H — C thom tac dung véi hdn hop khi CO + HCI ¢6 AICI; xuc tac va Cu,Cl, xuc tac ta

sé thu dwoc andehit thom:

© + CO + HCl ﬂe—»@—cm + HCl
Cu,Cl,

6.4.5. Gi&i thiéu cac chét tiéu biéu
a) Fomandehit, HCHO:

Puoc tao thanh véi lwgng rat nhé khi dét chay khong hoan toan nhiéu chét hivu co nhw gd,
duwong, H — C, ... Vi vay, trong khéi bép thwong cé chut it fomandehit, gép phan lam cho khéi bép
c6 tinh sat trung.

Trong cdng nghiép, fomandehit dwoc diéu ché tir metanol hodc metan. Dung dich HCHO
30 - 40% trong nwéc dwoe goi la fomon hay fomalin.

Fomandehit 1a chéat khi , c6 mui xéc; fomadehit doc, dung dé tay ué, sat trung. Bdo quan
cac mau giai phau.

b) Benzandehit, CcHs — CHO
C6 trong dau hanh nhan va hat dao, man, ... dwdi dang glicozit goi la amindalin. Thuyphan

amidalin sé dwg'c banzandehit.
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Trong cong nghiép, benzandehit dwoc didu ché tir benzyliden clorua (thuy phan béng
kiém), benzyl clorua, ...

Benzandehit 1a chét 16ng khong mau, sdi & 180°C, cé mui thom dic trwng. Benzandehit
duwoc dung dé tdng hop chat mau va chat thom. Vanilin 14 d&n xuét clia benzandehit:

CHO

OCH,

4-hidroxi - 3 - metoxibenzandehit (Vanilin)

OH
c) Axeton, CH; — CO - CH;
Puoc diéu ché trong cong nghiép theo nhiéu cach khac nhau: cAt khan gé, cat khan canxi

axetat, nhiét phan axit axetic, ... Dang chu y la phuwong phap di tir axetylen va nuwéc, véi sy cd mat

clia chét xdc tac ZnO & 400°C.

2CH, + B8H,0 —Z40C , CH,_CO-CH, + CO, + 2H,

Axeton |& chét 16ng khéng mau, séi & 56,5°C, tan vo han trong nwéc, udngf lam dung méi
trong tdng hop hitu co, trong san xuét to nhan tao, gelantin hoa nitrat xenlulozo trong ssan xuét
thudc sung khong khéi.

BAI TAP

Cho so d6 chuyén héa sau:

i +Mg(ete
tH (DL A +I-2|Br - B glete) c
1) (2) (©)
@ |+HCHO
CH,COCH,CH, HHON o, g tHOHQ D
©) @)
(5)l+HCI
+H,0, HCI
‘+Na(i;|)SQ | (29) > K E

a) Viét so' d6 phan (rng

b) Viét co ché phan (rng (6)
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6.5. Axit cacboxylic va dan xuat
6.5.1. Axit cacboxylic
6.5.1.1. Khai niém chung
a) Khai niém
Axit hivu co' (con goi la axit cacboxylic 1a nhirng hop chat co6 mét hay nhiéu nhém cacboxyl
(-COOH) lién két v&i nguyén t&r C hodc H.
Cong thire tdng quat: R(COOH),
R c6 thé 1a H hay gbc hidrocacbon.
-R =0, n =2 — axit oxalic: HOOC - COOH
- Néu R la gbc hidrocacbon chua no, ta c6 axit chwa no.
- Néu R c6 nhém chirc khac chira axit, ta co axit tap chirc.
Axit no mét lan axit cé cong thire tbng quat: CyHznis — COOH hay CTPT: CpHomO-5.
b) Cau tao

¢ Trong nhém — COOH:

(/;o
T No=n

Do nguyén t& O hut manh cap electron lién két cla lién két doi C = O d& lam tang do phan

cwe cla lién két O - H. Nguyén t& H tré nén linh dong, dé& tach ra. Do vay tinh axit & day thé hién

manh hon nhiéu so véi phenol.

¢ Anh hwéng cua géc R dén nhém - COOH:

- Néu R 1a gbc ankyl c6 hiéu (rng cdm tng +l (day electron) thi lam gidm tinh axit. Géc R

cang lén hay bac cang cao. +l cang In, thi tinh axit cang yéu.

Vi du: Tinh axit giam dan trong day sau.

CH;— COOH > CZH5—COOH> CH3—?H—COOH
CH,

- Néu trong gbc R cé nhém thé gay hiéu rng cdm &ng -I (nhw F > Cl > Br > | hay NO, > F >
Cl > OH) thi lam tang tinh axit.

Vi du: Tinh axit tang theo day sau.
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CH;— COOH < |CHZ— COOH < |CHZ—COOH
Br Cl
- Néu trong gbc R c6 lién két bdi nhw C = C gay ra hiéu ng —I cling l1am téng tinh axit:

Vidu:
CH/~CH—COOH > CH;— CH,— CH,— COOH

- Néu c6 2 nhém -COOH trong 1 phan ttr, do anh hwéng 1an nhau nén ciing lam téng tinh

axit.

¢ Anh hwéng ctiia nhém -COOH dén géc R:

Nhom -COOH hut electron gay ra hiéu (ng -l lam cho H dinh & C vi tri o tré nén linh dong, dé bi
thé.

B a
Vi du: —CH, - CH, - CH, - COOH
CH—CH,—COOH + Cl, -2 CH,— CH— COOH
Cl
c) Cach goi tén

+Tén thong dung:

Thuwéng bét ngudn tir tén ngudn nguyén liéu dau tién da dung dé tach duoc axit.
Vi du Axit fomic (axit kién), axit axetic (axit gidm)

+ Danh phap quéc té:

Tén axit = Tén hidrocacbon twong ng +oic.
CH; - CH, - COOH : propanoic
CH, =CH - CH, - COOH : butenoic.
6.5.1.2. Tinh chat vat Iy
a) Tinh chat vat ly cta axit no, mach h& moét lan axit (C,Hzns1 - COOH)
Ba chat dau day dong dang la chét 16ng, cé vi chua, tan vé han trong nwéc, dién li yéu
trong dung dich.
Nhirng chét sau la chét 16ng, rdi chat ran, d6 tan gidm dan. Nhiét d6 séi tdng dan theo n.

Gira cac phan t&r axit cling xay ra hién twong lién hop phan t& do lién két hidro.
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//O...H 0]

R—C\O H...O//C—R

Do do, axit co nhiét dd s6i cao hon andehit va ruou trong tng
b) Doéi vé&i diaxit
La nhirng chét tinh thé, tan dwoc trong nwéc, do tan gidm khi s6 nguyén tir C tang.
Vi du: Axit oxalic HOOC — COOH. La chét tinh thé, thuéng & dang C,H,04.2H,0, Khi dun
néng dé bi mat CO..
6.5.1.3. Tinh chat hoa hoc

V& hinh thirc, nhém — COOH 14 t6 hop clia nhém CO va nhém OH. Hai nhém nay anh
hwéng 1an nhau rat manh, chi yéu vi cé sv lién hop gitra obitan = cia nhém C = O va obitan n cla
nhém OH. Két qua la lién két O — H & axit yéu hon & ancol va dién tich dwong &+ & nguyén tir
cacbon cacbonyl ¢c6 gia tri nhé hon andehit twong ng. Ngoai ra, ngudi ta con thdy anh huwéng

gitra nhém C=0 va gbc H — C d& gap & cac hop chat cacbonyl:

&
o
Phan (rng héa hoc cla axit cacboxylic gém 4 loai chinh:
Phan &ng lam dut lién két O — H
Phan (rng vao nhém C= 0O
Phan &ng décacboxyl hoa
Phan &ng & géc H - C
a) Phan &rng lam dwt lién O — H. Sy phan ly axit

Trong dung dich nwéc dién li raion H" (H;0") theo can béng:

R— (}O + H,0
s

R cang nhiéu C, axit dién li cang yéu.

R— < + H,0*

Néu so sanh v&i ancol, ta thdy axit monocacboxylic phan li manh hon nhiéu.
¢ Lam do gidy quy (axit yéu).
¢ Phan (rng trung hoa

R-COOH + NaOH ——> R-COONa + H,O
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2R-COOH + Ca0 —> (R—CO0),Ca + H,0
¢ Hoa tan kim loai ding trwéec H trong day Békétop.
2R-COOH + Mg —> (R—COO),Mg + H,
¢ D4y manh axit yéu hon ra khéi mudi:
2R-COOH + CaCO; ——» (R-C0O0),Ca + CO, + H),O
b) Phan trng céng va thé & nhém cacboxylic
¢ Phan (rng thé nhém OH tao thanh este
Cho axit tac dung v&i regu tao thanh este.

R,COOH + R,0H == R,COOR, + H,0

CH.COOH + CH,OH == CH,COOCH, + H,0

+ Phan rng tao thanh halogen axit

Axit phan (rng v&i halogenua photpho (PXs, PX3;) hay thionylclorua SOCI, tao thanh

halogen axit trong d6 nhém OH dwoc thay thé bang hal:
3R-COOH + PCl; ——> 3R-COCI + H3PO;
R-COOH + PCls ——> R-COCI + POCI; + HCI
R-COOH + SOCl, —— R-COCI + HCI + SO,
Vidy: CgHs—COOH + PCls ——> CgH;—-COCI + POCI; + HCI

¢ Phan rng tao thanh anhydrit

Khi dun néng axit c6 P,Os sé xay ra loai nwéc gilra hai phan tlr axit tao thanh anhydrit la
san pham thé nhém OH béng gbc R — COO™:

R— /O R— /O
C\O_ H P,0, C\o + H,0
O——H R— <
R— C\ . Anhidrit O

¢ Phan (rng tao thanh amit

Cho tac dung axit véi amoniac tao thanh mudi amon. Nhiét phan mudi amon cla axit sé&

loai nwéc tao thanh amit la s&n pham thé OH cua axit bang nhém NH,:
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R-COOH + NH; ——> R -COONH, _tc R—CONH, + H,0

Vidy: GgHs— COOH + NH; ——> CgHs — COONH; —%—> GgHs— CONH, + H,0
c) Phan &rng décacboxyl hoa (loai nhom cacboxyl)

Nhiét phan hay dién phan mudi ctia axit béo hodc thom sé loai CO, clia nhém cacboxyl tao
thanh H — C hay andehit va xeton:

R-COOH + NaOH — 3 R—-H + Na,COs;

(R-COO0),Ca — % 5, R-CO-R + CaCO;
d) Phan trng & goc hidrocacbon
Déi v&i axit béo, do anh hudng clia nhém cacboxyl [& nhém hat dién ti gay ra hiéu &ng -I
lam cho H dinh & C vj tri o tr& nén linh déng, dé bj thé.
Y B a
Vidu: —-CH, -CH, - CH, - COOH

CH;y—CH,—COOH + Cl, -8 = CH,— CH— COOH
Cl
Déi v&i géc H — C thom thi nhém thé COOH (nhém thé loai I1) sé dinh hwéng nhom thé tiép
theo vao vij tri meta. Nhém COOH lam cho nhan thy déng héa:
COOH COOH

© + Clzﬁ>©\ + HCl

Cl

axit m-clo benzoic

6.5.1.4. Phwong phap diéu ché
a) Oxy héa ancol, andehit cho axit cling sé cacbon
R-CH,0H —° 5 rR-cHo —[% 5 R-COOH

Vi du: GeHs — CH,0H —2L > CgHs — cHO —12L 5 GoHe— COOH
b) Oxi hoa cac hidrocacbon

Oxi hoa hidrocacbon no bing O, clia khéng khi v&i chét xuc tac (cac mudi Cu®*, Mn?,

Cr**,...) & P =7 - 20 atm va dun néng sé thu dwoc axit béo co tir 10 -20 nguyén tir C trong phan ti.

c) Thay phan dan xuat trihalogen

R-CCl; + 3NaOH — R- C(OH); —®— R - COOH
d) Téng hop qua nitril

Tac dung dan xuat monohalogen vé&i xyanua kali cho nitril:
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R-ClI + KCN —— R-C=N + KCI
Thuy phan nitin cho axit:
R-C=N + 2H,0 —> R-COOH + NH;
e) Téng hop tir hop chat co magie
Cho tac udngj dan xuét hal véi Mg trong ete khan sé& tao thanh hop chét co magié. Dan
xuét co magié tac dung véi khi CO; tao thanh san phdm cdng réi thuy phan cho axit ting 1 C so
véi dan xuét hal ban dau:
R-Br + Mg —2 R—MgBr
RMgBr + 0=C=0 —> R-COOMgBr —™° 3y R_COOH + BrMgOH
6.5.1.5. Gi&i thiéu mot sé axit cacboxylic tiéu biéu
a) Axit fomic, H - COOH
La ch4t 16ng, khéng mau, tan nhiéu trong nuéc, cé6 mui xde, nhiét do séi = 100,5°C.
Trong phan tr c6 nhéom chirc andehit -CHO nén cé tinh khtr manh cla andehit.
Axit fomic co trong noc kién, trong mot sé trai cay, trong md hoi déng vat.

Diéu ché: co thé diéu ché tr CO va NaOH (cho CO di qua kiém néng)
CO + NaOH —™ 5 HCOONa

HCOONa + H;SO4oag ——> HCOOH + NaHSO,
Axit fomic dwoc dung lam chét khi» trong nganh nhuém, tdng hop cac hop chét hiru co
khac.
b) Axit axetic, CH; - COOH
La chét I6ng, khdng mau, tan nhiéu trong nwédc, cd mui chua, xb¢, nhiét dd séi = 118,5°C.
Dung dich 5 - 8% la gidm an.
Diéu ché: ngoai cac phwong phap chung, axit axetic con dwoc didu ché bang nhirng cach
sau.
+ Di tr axetilen.
+ Cho ruou etylic 1én men gidm.
+ Chung kho gé: trong I&p nwéc c6 10% CH;COOH. Trung hoa bang véi thanh
(CH5COO0),Ca. Tach mudi ra réi ché hoa bang H,SO, dé thu axit axetic.
Axit axetic dwoc dung trong cdng nghiép thwc pham, trong céng nghiép dwoc phadm va kj
nghé san xuét chat déo va to' nhan tao.
c) Axit béo c6 KLPT Ién
Quan trong nhét la

C15H3/COOH C47H35COOH
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(axit panmitic) (axit stearic)
Ca hai d&u c6 cAu tao mach thang, khéng phan nhanh.
La nhi*ng chét ran nhw sap, khéng mau.
Khéng tan trong nwéc nhwng tan nhiéu trong dung méi hiru co.
Phan &ng v&i kiém va tan trong dung dich kiém.
Muéi ctia cac axit nay véi Mg va kim loai kiém thé (Ca, Ba, ...) khéng tan trong nwéc.
d) Axit oxalic, HOOC - COOH
La chét tinh thé, thwong & dang C,H,04.2H,0.
Khi dun néng dé& bj mat CO,:

HOOC - COOH —— HCOOH + CO,
Dé bj oxi hoa:
5HOOC - COOH + 2KMnO,4 + 3H,SO, ——> 10CO, + K,SO, + 2MnSO, + 8H,0
Axit oxalic dwgc dung lam chat khir va dé dinh phan KMnO,.

- Diéu ché
2HCOONa LOC) NaOOC — COONa

NaOOC - COONa + 2HCI ——> HOOC - COOH + 2NaCl
e) Axit adipic, HOOC - (CH,), - COOH

Dung dé san xuét nhwa tdng hop (amit), soi tdng hop (nilon)
Diéu ché: Oxi hoa xiclohexan (l4y tr dau ma).

f) Axit acrilic, CH, = CH - COOH
La chét I6ng khéng mau, mui xc, tan vé han trong nwérc, tan nhiéu trong ruou, ete.
Este cla axit acrilic dung dé san xuét chat déo.
La chét 16ng khéng mau, tan dwoc trong nwéc, rvou, ete.
Este cla né véi rvou metylic dwoc tring hop dé ché tao thuy tinh hiru co’ (plexiglat).

g) Axit sorbic, CH; -CH=CH -CH =CH - COOH
Chét tinh thé mau tréng, it tan trong nwéc.
Dung dé bao quan thwc pham.

h) Axit oleic, CH; — (CH,); — CH = CH — (CH,); - COOH
La chét 16ng nhw dau.
C6 trong dau dong, thwc vat dwdi dang este véi glixerin, déc biét co téi 80% trong dau oliu.
Phan &ng v&i hidro tao thanh axit stearic.
Muéi oleat cGia Na, K diing 1am xa phong gi&t. Cac oleat ctia Ca, Mg khéng tan trong nuéc.

6.5.2. Dan xuét cua axit cacboxylic
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6.5.2.1. Khai niém chung

Khi thay thé OH & nhom cacboxyl clia cacboxylic bédng nhixng nhém thé khac nhau ta dwoc

dan xuét & nhom chire cla axit cacboxylic:
R—C—OH —— R—C—Y
)
Tuy theo ban chét ctia nhém thé Y ta cé:
+ Halogenua axit (hay axyl halogenua): R — COX
Thi du: CH3 — COCI (axetyl clorua) ; C¢Hs — COCI (benzoyl clorua)
¢ Anhidrit axit:

R—C—O0—C—R

o O
Thi du:
CH;— C—O—C—=CH;, CeHy;— C—O0—C—CH,
M I
anhidrit axetic anhidrit bezoic

¢ Este: R— COOR/
¢ Amit: R — CONH,
Thi du: axetamit: CH; — CONH,; benzamit: CgHs — CONH,
Céc dan xuét néu trén déu cé gbc chung 1a R — CO - goi la axyl:

H-CO-  CH;CO-  CH,CH,+CO-  C4H,-CO-

Fomyl axetyl propionyl benzoyl

Dan xuét & nhdm chirc clia axit cacboxylic con 1a nhitng san pham thé nguyén tir O trong

nhém cacboxyl, thi du axit hidroxamic:
R—C—OH
I
Hoac san phadm thé ca nguyén t& oxi 1&n nhém OH trong nhém cacboxyl, thi du nitrin:
R-C=N
6.5.2.2. Tinh chat héa hoc
Céc dan xuét cla axit cacboxylic cé6 mét sé phan (ng chung sau day:

a) Phan &rng thuy phan
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Céac dan xuét axit dé bj thuy phan, héi lai axit cacboxylic, nhét 1a khi c6 mat xuc tac axit
ho&c bazo. Cac halogenua axit va anhidrit thuy phan nhanh, khéng can xuc tac:
R-COY + H,0 —MMH , R_COOH + HY
Y c6 thé Ia: Hal, OR, NH,, OCOR.
Kha nang phan trng clia cac dan xuét cla axit cacboxylic giam theo thi tu:
R - COCI >R - COOCO - R >R - COOR' > RCONH,

Cac phan tng thuy phan déu theo mét quy tac chung, trén co sé giai thich cé ché phan
(rng thuy phan este. Thuy phan la qua trinh thuan nghich clia phan &ng este héa. Qua trinh thuy

phan co thé dwoc xtc tac bang axit hodc bazo.

Vai trd clia axit 13 proton hoa este, tao diéu kién cho tac nhan nucleophin (HOH) dé& dang

tan cong vao nhém C=0, sinh ra san phdm cong khéng bén, san phdm nay chuyén hoa ngay thanh

axit va ancol:
R1—ICI)— OR, + H® =R,— I(IJ— ?H) R,
0] <O
*)
OH,
T *) | *) *)
H—(l) + R— C—(l)—R2= R1—?—(|)—R2 = R1—(|3|—(|)—H + R,OH
H (O H -0 H (0] H

Trang thai trung gian

R1—ﬁ—O—H + H

(e) H O a xitcacboxylic

TAt ca cac giai doan trong so' db phan (ng trén déu 1a thuan nghich; vi vay axit vé co vira

xuc tac cho qua trinh thuy phan lai vira xtc tac cho qua trinh este hoa.

Trong phan (rng thuy phan nh& xudc tac bazo, ion hidroxyl HO™ déng vai tro mot tac nhan
nucleophin, sé tdn cong vao nhém C=0 cUla este. trang thai trung gian sinh ra co thé tré vé trang
thai dau hay chuyén thanh axit va anion ancolat theo nhirng qua trinh thuan nghich. Nhwng ion nay
la bazo' rat manh, né tac dung rat nhanh va bat thuan nghich vé&i axit, cho nén toan bd phan &ng

thuy phan |a bat thuan nghich. Do d6, khong thé thwc hién trong méi trwdng kiém:
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OH
/\

) S
H—O0 + R— C— O—R, == [R,— C—O0—R,)| == R,— C—O0—H + RO
((I) I [
e O
Trang thai trung gian
Ri— ﬁ—O—H + RO — R— ICI—O“') + R,OH
] O
Nhitng phan (rng thuy phan & trén déu 1a nhirtng phan (ng lwéng phan ti kiéu Si- Phéan t&

este (va phan tt axit trong qua trinh este hoa) bi phan cat & lién két axyl — oxi:

R1—ﬁ 0—R,
o)

b) Phan ng véi hop chat co kim

Céc dan xuét cla axit déu cé thé phan &ng v&i hop chat co kim (RMgX, RLi), giai doan
quyét dinh la sy tAn cong cla R, vao cacbon cacbonyl:

R Y
1\C O + R;—MgX R !3 OMgX
I 2— gA —> e g
Y = CI; OR; RCO, 2
Phan &ng khong ngirng & giai doan nay ma tiép tuc cho dén khi tao thanh ancol bac ba
c) Phan &rng oxy hoéa

Clo axit, anhidrit va este cé thé bj khir béng liti nhém hidrua dé tao thanh ancol bac mét:

R — COY LLiAIH,;2H  H,0 R — CHzOH

Thi dy: R— CONH, —HAMZHAO B CH,— NH,
6.5.3. Axit mono va diaxitcacboxylic
a) Axit khéng no don chirc
Axit khdng no l1a nirng axit chtva ndi dooi C = C hodc ndi ba C = C trong phan t.

Axit cacboxylic khéngno c6 mét néi déi co6 cong thirc chung: C,H,.1COOH. loai don gian
nhét 14 axit acrylic: CH, = CH — COOH.

Ngoai déng phan vé& mach C, v& vj tri lién két bdi, axit khéng no con cé ddng phan hinh hoc

cis — trans. Thi du:
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CHS\C= C/H CH3\C /COOH

—— C
N
w NcooH 4 H
Axit crotonic (trans) Axit crotonic (cis)
Céc axit khéng no cé day da tinh chat cla tat ca cac tinh chét ctia nhém cacboxyl nhuw axit
no va co tinh chét ctia néi déi hay ndi ba nhw trong anken, ankin. Do &nh huéng ctia ndi dooi C = C

va néi ba C = C c6 hiéu trng —I, axit khdng no c6 tinh axit manh hon axit no twong ng.

Néi doi cang gan nhém COOH, hiéu (rng —| cang téng, do d6 axit cang manh. Tuy vay, néu

ndi d6i & vi tri o, p d6i v&i nhém cacboxyl thi ngoai hiéu tng —I con c¢é hiéu rng lién hop +C:

Hiéu trng +C lam gidm tinh axit, do dé axit a,, B khdng no tuy manh hon axit no twong ng,

nhwng khéng manh bang déng phan B, y khéng no.

Axit khédng no c6 thé cong tac nhan electrophin vao néi déi C = C, phan (rng nguoc voi
quy tadc Maccopnhicop va theo kiéu cong hop 1,4:

CH,=CH-COOH + HBr ——> CHBr-CH, - COOH

Sp chh oy - cH - COOH
CH, = CH - COOH + HBr |2

Br H
m CIIH2 - CIZH - COOH
H Br

Axit khdng no va este clia n6 cé kha nang tring hop , chdng han axit acrylic tring hop cho
poliacrylic:

nCH, = cI:H —unghop o | - CH, - CH -
COOH COOH
n
nCH, = CH Trung hop - CH, - CH -
_—
COOC,H, COOC,H;

b) Axit dicacboxylic

¢ Khai niém: 13 loai axit c6 hai nhém cacboxylic & hai dau mach cacbon.
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Axit dicacboxylic khédng no dac trwng nhét la axit etylen-1,2-diaxitcacboxylic
HCOO - CH = CH - COOH

Ton tai & hai dang ddng phan hinh hoc:

H COOH
H\b==uf/ H\C==c:/
HOOC,/ \COOH HOOC/ \H

Axit maleic (cis) Axit maleic (trans)

(fioc) (Khong fioc)

Axit amelic khéng c6 trong tw nhién, né dwoc diéu ché bang cach oxy héa benzen hodc oxy

hoa hén hop n-buten.

Ngoai ra con cé mot sb diaxit thwong gap:

?OOH ?OOH COOH
|

?HZ SCsz (CH,),
|

COOH COOH COOH

Axit maloic Axit sucxinic Axit adipic

COOH
COOH
Axit o-phtalic Axit m-phtalic COOHAXit p-phtalic

¢ Tinh chét:

Tinh chét diaxit twong tw nhw monoaxxit, song do trong phan t& ctia né c6 chira hai nhém

COOH nén cac phan rng thwdng xay ra theo hai giai doan:

COOH - 2 COO- - . COO-
K,=3,8.102 b g Ke=185.10% |

COOH COOH COO-

+ H

Axit hai chirc cé tinh axit cao hon axit don chirc do anh hwédng clia hai nhém cacboxyl véi
nhau (cé hiéu ng am). Trong axit béo, axit oxalic la axit manh nhat, néu mach gitra hai nhém

cacboxyl tang 1én thi tinh axit gidm dan.

- Phan (rng clia este malonat: vi c6 nhom CH, & gitra hai nhém COOH nén H cua no linh

dong. Nguoi ta diing né dé tdng hop nhiéu hop chét hiru co khéac.
6.5.4. Lipit

Lipit 14 tén goi chung bao gdbm cac chat béo va cac chat twong tw chat béo goi la lipoit. Cac

chét lipit lai chia thanh nhiéu nhém nhé nhw photphatit, xerebrozit, sap.
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a) Chéat béo

Chét béo (ngudn gbc dong vat, thuc vat) 1a este cla glixerin véi axit béo (axit hiru co mét
lan axit mach théng, khdi lwong phan t& I&n).

Cac chat béo dwoc goi chung 1a glixerit.

Cong thirc tbng quat clia chat béo.

CHz— OCOR,
I

- CTCT: CH—OCOR, Voi:R,, R,, Ry lagoc H-C
I
CHz— OCOR,

no: md (TT ran)
NeuR,, R,, RylagocH-C 4[:‘(
hong no: dau (TT long)

Mot sb axit béo thudng gép.
Axit panmitic: C4sH3; — COOH
Axit stearic: C47H35 — COOH
Axit oleic: C17H33 — COOH (c6 mot nbi doi)
Hai axit sau day c6 nhiéu ndi ddi ciing thwéng gap trong dau:
Axit linoleic: C47H3; — COOH (c6 hai nbi doi)
Axit linolenoic: C47H — COOH (c6 ba nbi ddi)
Thuwdng gap cac glixerit pha tap. Vi du:

CHz— OCOC 4H,,

I
CH—OCOC ;H.,

I
CHz~ OCOC,;Hy;

Trong chét béo, ngoai este cuia glixerin v&i axit béo con cé mét lwong nhé axit & dang tw do
duoc dac trwng bdi chi sé axit.

Chi sé axit ciia mot chét béo la sbé miligam KOH cén thiét dé trung hoa axit tw do trong mét
gam chét béo.

Vi du: Mot chét béo c6 chi sé axit badng 9 (Nghia la dé trung hoa 1 gam chét béo can 9 mg
KOH)

¢ Tinh chét cua chat béo:

- Phan &ng thuy phan: Chét béo it tan trong nwéc nén khéng bi thuy phan béi nwdc lanh hay
nwéce soi.
Dé& thuy phan chét béo phai dun néng trong nwéc & ap suéat cao (25atm) dé dat dén nhiét
do cao (220°C):

http://hhud.tvu.edu.vn



Chwong 6: Hop chéat hiru co’ don chirc va da chirc Trang 123

CHz— OCOR, CH5— OH R,COOH
| +
H
CH—OCOR, +3H,0 === CH—OH + R,COOH
I v
CH;— OCOR, CHz—OH R,COOH
Glixerin Cac axit beo

C6 thé dung axit v co (axit sunfuric loang) dé ting téc d6 phan (ng thuy phan. Axit béo
khong tan trong nwée, dwoc tach ra.
- Phan &ng xa phong hoa: Nau chat béo véi kiém
CH>—OCOR, |CH2_ OH R,COONa
|

0
CH—OCOR, + 3NaOH—>CH—OH + R,COONa

I I
CH;— OCOR, CHz—OH R,COONa

Glixerin Xa phong

Céac mudi tao thanh Ia xa phong tan trong dung dich. Khi thém NaCl vao hén hop phan
&ng, xa phong sé ndi 1én thanh 16p, dong d&c. Glixerin tan trong dung dich dwoc tach béng cach
chwng phan doan.
- Phan (rng cdng cla glixerit chwa no, bién dau thanh mé.
Quan trong nhéat la phan (rng cdng hidro (sw hidro hoa) bién glixerit chwa no (dau) thanh glixerit
no (m@).
Vi du:

CH5 OCOC,,H,, CH, OCOC,,H,,
I o |

Ni,t

CH—OCOC,;H;; + 3H, ——= CH—OCOC,,H,;

I I

CH;—0COC,;Hg, CH;—OCOC,;H,5

Glixeryl trioleat Glixeryl tristearat

- C4c glixerit chwa no dé bi oxi hoa & chdé nbi doi.

Lam mét mau dung dich KMnO,.

Bi oxi hoa bé&i oxi ctiia khéng khi.
b) Sap

Séap c6 thanh phan chd yéu la este cla axit monocacboxxylic no hay khéng no véi cac
ancol don chirc, trong d6 phan Ién lag axit va ancol c¢é sb C chén (Cqs — Cs6). Ngoai ra, sap con
chlra cac axit va ancol tw do va ca H — C nira.

Trong cac chét phu kém theo ssap, dang chu y 1a stearin va cac chat mau loai carotenoit.

Sap thwe vat la nhivng I&p méng trén 14, qua, than, lam chéat bao vé, ngdn ngtra vi khuén co

hai va si mat nwdc.
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Sap dong vat, trwdc hét ké dén sap ca voi, sap ong.
Sap ca cbd trong dau ca voi, thanh phan chi yéu la este xetyl panmitat
C15H31COOCgH3s.
Sap ong co6 chlra este clia ancol Cy, — Ci4 va cac axit cao, thi du este mirtixyl
panmitat C5H3,COOC3¢Hgg, ...
c) Xa phong va chat giit riva
Ngoai xa phong thuwdng, hién nay ngudi ta con dung nhiéu loai chét tdy riva tdng hop khac
nhau. D6 ciing & nhirng chat hoat dong bé mat, thudc may loai sau.
- Nhirng chét tay rira sinh ion (iongen)
Phan t&r gdm gdc hidrocacbon R va nhém phan cuc. Ngoai loai R - COONa, con c6 nhitng chét
hoat dong b& mat nhe ion phtre tap.
Vi du:
Cac ankyl sunfat: R-O - SO3sNa (Rc6>11C)
Cac ankyl sunfonat: R - SO;Na, diéu ché bang cach.

R—H + HO— SO,— OH—> R—S0,— OH—¥% »R—S0O,Na
(R ¢6 10 - 20 nguyén i C)
Cac ankyl aryl sunfonat:
R— C,H,— SO,Na
Nhirng chét hoat ddng bé mét nhe cation phirc tap. Vi du :
C,gHy,NH,— ClI C,gH;53(CH,),N— CI
Nhirng chét tdy rira khong sinh ion

Phan t&r chira géc R khéng phan cuc va cac nhém phan cuc nhw -OH, -O- (ete). Vi du:

R—OH + nCH,—CH, — R— O—CH,— CH,4—OH
\O/ n

R : c6 thé c6 toi 18C,

n : c6 thé bang 6 - 30 tuy theo céng dung.

Céc chét ty rira trén van gilr dwoc tac dung tay rlra ca trong moéi trwdng axit va nwéc
cing.
6.6. Amin
6.6.1. Khai niém vé amin

Amin |a dan xuét ctia NH; khi thay thé mét hay nhiéu nguyén t& H bang gbc hidrocacbon.
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Ciing c6 thé xem amin nhw dan xuét ca hidrocacbon khi thay thé nguyén t& H bang nhém

NH,. Phan loai: bac ctia amin:
Amin bac mét: R — NH,
Amin bac hai: R — NH - R/
Aminb3 R,— II\J— R,
R3
Tuy theo sb nhém NH, ta c6 monoamin, diamin,... Vi du:
CH,— NH, NH,— CH,— CH,— NH,
Etylamin Etyldiamin

Trong phan t& amin (giéng trong phan t&r NHs), nguyén t&r N ¢ 1 cap electron khéng phan

chia.
f f I’
R—N: : R—N: ;o Ri—N:
| | |
R, R,

Vi thé amin c6 kha nang két hop proton (H"), thé hién tinh bazo'.

Néu R 1a géc no mach hé, cé khuynh hwéng day electron, lam téng dién tich am & N, 1am
tang kha nang két hop H*, nghia la lam tang tinh bazo. Amin bac cao cé tinh bazo manh hon amin
bac thép.

Néu R Ia nhan benzen, c6 khuynh hwéng hat electron, ngwoc lai 1am gidm tinh bazo cla
amin (tinh bazo' yéu hon NH;)

6.6.2. Tinh chét vat Iy
a) Cac amin mach hé&: Nhirng chat don gidn nhat (CH; - NH,, CoHs - NH,) 1a nhikng chét khi,
tan nhiéu trong nwéc, cé6 mui d&c trwng gidng NHs.

Khi khéi lwgng phan t&r tang dan, cac amin chuyén dan sang léng va ran, do tan trong
nuwéc cling giam dan.

Vi du.

Chét : CH3CHa, (CHa)oNH, CoHsNHs, CoHa(NH,),

Nhiét 3 séi  -6,3°C +6,9°C +16,6°C  +116,5°C

b) Cac amin thom: 13 nhitng chét 1dng hodc chét tinh thé, cé nhiét do séi cao, mui dac trwng, it
tan trong nuéec.
6.6.3. Tinh chat hoa hoc
N6i chung amin 1a nhitng bazo yéu, cé phan &ng twong tw NHs.

a) Tinh bazo
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- Céac amin mach hé tan dwgc trong nwéc cho dung dich ¢o tinh bazo.
CoHs—NH; + H,O —> CoHs—NH;" + OH
Do d6 lam quy c6 mau xanh.
- Anilin (CgHs - NH,) va cac amin thom khéc do tan it trong nwédc, khéng lam xanh gidy quy.
- Phan (g véi axit tao thanh mudi.

R-NH, + HCI ——> R - NH;CI

Cac mubi clia amin la chét tinh thé, tan nhiéu trong nwéc. Khi cho cac mubi nay tac dung véi

kiém manh lai gidi phong amin.

+ -
NH:CI

NH,
© + NaOH—>© + NaCl + H,0

b) Céc diamin: Céac diamin cé thé tham gia phan (ng tring ngwng véi cac diaxit tao thanh
polime.
c) Amin thom:

- Nhém NH, c6 anh hwéng hoat hoa nhan thom va dinh hwéng thé vao vi tri o-, p-.

Vi du:
2 NH2
B
* 3Br2—>’<?IBr + 3HBr
tr
i

- Do &nh huéng ciia nhém NH,, tinh bén cla nhan benzen gidm xubng, dé bi oxi hoa (vi du

NH

bang hén hop K,Cr,0; + H,S0,) cho nhiéu san pham khac nhau. Vi du:

NH, o)
K,Cr,O
+ 2(0 R + NH
()‘W> 3
o)

6.6.4. Phwong phap diéu ché
a) Khtr hop chét nitro bang hidro méi sinh:
R-NO, + 6H —=H s R_NH, + 2H,0
b) Phan tng giita NHs v6i R - X (X = Cl, Br, 1)
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R-I + 2NH; —> R-=NH,; + NH,l
Phan trng c6 thé tiép tuc cho amin bac cao:

NH, + R,—NH, + R—I — R—NH—R, + NH,
c) Phuong phap Sabatie

R-OH + NH; —* 5 R—_NH, + H,0
6.6.5. Gi®i thiéu mot sé6 amin
a) Metylamin CHj; - NH,
La chét khi, c6 mui gibng NH3, tan nhiéu trong nwéc, trong reou va ete.
b) Etylamin C,Hs - NH,
La chét khi (nhiét d6 sdi bang 16,6°C), tan v6 han trong nwéc, tan dwoc trong rvou, ete.
c) Hecxametyldiamin HoN - (CH3)e - NHo:
La chét tinh thé, nhiét do soi = 42°C.
Puoc dung dé ché nhya tdng hop poliamit, soi tdng hop.
d) Anilin C¢Hs - NH.:

La chat 1dng nhw d&u, nhiét do s6i = 184,4°C. Poc, cé mui dac trwng. it tan trong nuwéc
nhwng tan tét trong axit do tao thanh mudi. Bé trong khong khi bi oxi hoa c6 mau vang rdi mau nau.
Dung dé san xuét thubc nhuoém.

€) Toludin CHj3 - CgH, - NH;
Dang ortho va meta la chat 1dng. Dang para la chat két tinh.
Diéu ché bang cach khi nitrotoluen.
6.6.6. Muéi diazo thom
a) Khai niém

Hop chét diazo cé cdng thirc chung CgHsN,X

Trong d6 X la: CI, HSO,4, NH;", OH’, OMe, ...

Cong thirc cAu tao cé hai dang cu tao:

CeHs — N =N — X (1):hop chét diazo that ; CeHs — N" = N — X (2): muébi diazo

Thuyc té chirng minh réng hop chét diazo c6 tinh dan dién. N6 1a mét mudi amonium bac 4.
Dién tich dwong ion diazon & nguyén t& N ndi v&i gbc phenyl (cdng thirc 2). Céng thirc cb dién cta
hop chét diazoni (cong thirc 1) khéng phan anh dwoc déc tinh mudi ciia hopc chéat nay.

b) Piéu ché
Hop chét diazo thom dwoc diéu ché bang cach diazo hoa hop chat amin thom béng axit

nito va axit vd co’ khac nhw HCI, H,SO, & 0 — 4°C.
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CeHs—NH, + HNO, + HCl —2%C 5 CHs—N"=NCI
c) Hoa tinh

Hop chét diazo thudc loai hop chét hiru co c6 kha nang hoat ddng hoa hoc Ién nhat. T

hop chét diazo ta co thé diéu ché hau hét cac hop chat thom khac chi trir andehit va xeton thom.
Cac phan &ng clia hop chét diazo cé thé chia lam hai loai:

¢ Phan trnqg thoat nito

- Phan tng thuy phan: Diazo hoa amin bac 1 & nhiét dd thap (0 — 4°C) ta nhan dwoc dd
mudi diazonium. Khi ndu néng dd (50 — 80°C) hoéc dun sdi thi quan sat thay nito' thoat ra manh liét
va ta thu dwgc phenol.

CoHs—NoCl + H,0 —22C 5 CHiOH + N, + HCI

- Thé nhém diazo béng H: Cho dd muébi diazo tac dung v&i mot sé hop chét co tinh khir sé
xay ra phan tng thay thé nhém diazo bang H. Thi du:

CeHs—N,Cl + CoHs—OH —IEOMNa  ch. 4+ N, + CHCHO + HCI

- Thé nhém diazo béng nhém alkoxyl (-OR): Bun néng rwou véi hop chét diazo cho ta ete

CoHs—NoCl + CH;—OH —YC 5 CeHs—O—CHz+ N, + HCI
- Thé nhém diazo bang xyanua: Cho dd mudi diazo tac dung véi CuCN thu dwoc hop chét
nitrin:
CeHs—N,CI + CuCN —> CgHs—CN+ N, + CuCl

- Thé nhém diazo bang halogen: Khi dun néng dd mudi diazo v&i Kl sé thu dwoc iod

benzen:

CeHs —N.Cl + KI ——> GCgHs—I1+ N, + KCI

- Thé nhém diazo bang nhan benzen: ché hoa mudi diazo bdng NaOH ho&c CH;COONa

v&i hop chat H — C thom thi sé& thu dwoc hop chét diaryl:
C6H5 —N=N- OCOCH3 + C6H6 e C6H5 - C6H5 + N2 + CH3COOH

¢ Phan trng khéng thoat nito’:

- Phan &ng ghép azo: mubi diazo d& dang phan &ng vé&i phenol, amin thom va cac dan

xuét ctia ching & 0 — 5°C tao thanh hop chat hydroxyazo va aminoazo:
CeHs —N,Cl + CeHs—OH —M% 5 CH—N=N-CgH,— OH + HCI

p-hydroxy azobenzen
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- Phan &ng tao hop chét dj vong diazo aminobenzen: mét sé amin bac 1 va bac 2 ngwng tu
v6i hop chét diazo tai nguyén t&r N, ma khoéng & nguyén t&r C vong benzen nhw amin bac 3, tao

thanh hop chét diazo aminobenzen:

CH.COOH
@—NENm + NH2—© _— ©—N=N—NH—©— NH,

diazo aminobenzen

- Khtr thanh hidrazin: khr mudi diazo bang NaHSOs;, sau d6 thuy phan sé nhan dwoc

phenyl hydrazin:

C6H5— NQC| + 2NaHSO3 + 2H20 ﬂ—) CgHs— NH — NHH, + 2NaHSO4 + HCI

phenyl hydrazin

BAI TAP

Viét day da cac phwong trinh phan (ng theo so d6 sau:

HO o p
toC
HNO, Fe NaNO,+HCI CeHN(CH,),
CeHehzo,~ A —Far = B vc o C E
D, F
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Chwong 7: HOP CHAT H(*U CO TAP CHUC

7.1. Hidroxiaxit

Hop chét tap chirc: Trong phan t& cé nhiéu nhém chirc khac nhau.

Vi du: cac aminoaxit

H.N - R - COOH, HO - CH, - CH, - CHO,...

Cac hidroxiaxit dwgc chia lam hai nhém Ién: cac hop chét cé chra nhém hidroxi ndi véi
mach khéng vong hay v&i mach nhanh cda vong thom va cac hop chét cé chira nhém hidroxi néi
trwc tiép véi vong thom (hay axit phenolcacboxylic)

7.1.1. Hidroxiaxit day béo

Nhiéu hidroxiaxit c6 trong thién nhién va dwoc goi theo tén théng thuwdng. Axit glicolic cé
trong thanh phan nwéc ép cay mia.

Axit lactic 1an dau tién dwoc phan l1ap tir sia chua. Nhidu hidroxiaxit quan trong 13 axit
dicacboxylic, nhw axit malic c6 trong nwé&c ép trai cay, axit tactric cé trong can rwgu vang.

CIJHZ—COOH CH,— ?H — COOH

OH  axit glicolic OH axit lactic
HOOC—CH,— CH— COOH HOOC—CH— CH—COOH
axit malic |OH !3H (I)H axit tactric
Da sb cac hidroxiaxit ddu cé C trong phan tir, nén ton tai dng phan quang hoc.
a) Tinh chat hoa hoc

Tuy thud vao vi tri cia nhém OH, cac hidroxiaxit d& dang méat nwéc, tao thanh hop chét

hoan toan khac nhau:

Khi dun néng, hai phan tlr a-hidroxiaxit d& dang mét nwéc tao thanh este vong duoc goi la

lactit:

OH  HOOC\ 0—CO
CH,— CH /CH— CH, — CH,— CH \CH— CH, + 2H,0
COOH HO co—o0

axit lactic lactit

Lactit 14 chét rén két tinh, dun s6i véi nwéc va cé mét cla axit hay kiém né bi xa phong héa
va tao thanh hidroxiaxit ban dau.
b) Phwong phap diéu ché

Céc a-hidroxiaxit thwdng duwoc didu ché bang cach thuy phan o-halogenaxit hodc thuy
phan hop chét xianhidrin. Thi du:

CH,— CH,— COOH—20 CH,— OH— COOH N2t 5H— CH— COOH

Cl (I)H
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+HCI
100°C

OH OH

C,H, — CHO MCGHS—(IJH— CN CSHS—(IJH— COOH

7.1.2. Hidroxiaxit day thom
Hidroxit day thom tiéu bidu va quan trong nhét la axit salixylic (axit 2-hidroxi benzoic). Né
tdn tai trong thién nhién dwdi dang este trong thanh phan ctia mét sé tinh dau.

Diéu ché: tir natri phenolat va CO, & nhiét do 120 — 140°C theo phan &ng:

ONa OH OH
COONa COOH
+ CO, —> —xHa
axit salixylic

Axit salixilic cé nhiéu (rng dung, dung lam diéu ché chat thom, lam chét khi trung trong y
hoc, dwdi dang natri salixylat |am chét bao quan thwc pham.

Dan xuét axetyl clGa axit salixylic dwoc goi 1a aspirin, 1& mét loai thuéc gidam sbt va giam dau
than kinh tét:

o)
OH o— g:—CH3
©/COOH cH,cocl COOH
- + HCI
axit salixylic axit axetylsalixylic (Aspirin)
7.2. Gluxit

Gluxit (saccarit) la cac polihidroxiandehit va polihidroxixeton. Gluxit 1a tén goi mét loai hop
chét hiru co rat phd bién trong co thé sinh vat

Cong thire phan ti Cn(H2O)p.

Caéc chét gluxit dwoc phan lam 3 loai.
— glucozé

——=monosaccarit #
— fructozd

= saccaroz6

Gluxit———=disaccarit ’4

L >polisaccarit ——
L >xenluloz6

mantozo
tinh bot

- Monosaccarrit 1a nhirng gluxit don gidn nhat, khéng bi thuy phan thanh nhirng gluxit don gian
hon. Vi du: glucozo, fructozo (C¢H120s), ribozo (CsH1oOs)

- Oligosaccarit la nhirng s&n pham ngwng tu tr 2 dén 10 phan t&r monosaccarit v&i sw tach bot
nwédc. Quan trong nhét & cac disaccarit hay diozo' c6 cong thirc chung C1,H»,0+4. Céc disaccarit

nay bi thuy phan tao thanh 2 phan t&r monosaccarit. Vi du thuy phan saccarozo.

http://hhud.tvu.edu.vn



Chwong 7: Hop chéat hiru co’ tap chirc Trang 132

Ci2H22041  + HO s CeH120s + CgH120s
- Polisaccarit 1a nhirng hop chéat cao phan t&r. Khi bi thily phan, polisaccarit tao thanh mét s Ion
phan t&r monosaccarit.
(CeH1Os)y + nH,O0 —H— nCeH1,06
Vi du: Tinh bét, xenlulozo, glicogen déu cé cong thirc chung 1a (CsH100s),.
7.2.1. Monosaccarit
a) Khai niém, phan loai va céu tric
Monosaccarit la nhirng gluxit khéng thé thuy phan dwoc.

Tuy thudc vao nhém C=0 nam & dwédi dang andehit hay xeton, cac monosaccarit duwoc

phan chia thanh andozo (cé nhém andehit) va xetozo (c6 nhém xeton)
Cong thire phan ttr: CeH4,0¢

Cong thirc cAu tao:

C|:H2-|CH-(|3H-|CH-(|3H-|C|)-H CHz-ICH-CH-CH-ﬁ-ICH2
| ||

OH OH OH OH OH O OH OH OH OH O OH
andozb Xetoz6

Tuy theo sb nguyén ttr cacbon trong phan tl, monosaccarit (andozo va xetozo) duwoc goi
la triozo (3C), tetrozo (4C), pentozo (5C), hexozo (6C), heptozo (7C). Nhirtng monosaccarit quan

trong déu la hexozo va sau dé la pentozo. Vi du: glucozo, frutozo,...

Ngoai ddng phan cu tao (andozo va xetozo'), monossaccarit con cé ddong phan khéng gian

goi 1a déng phan quang hoc, méi ddng phan khong gian lai ¢co tén riéng.

¢ CAu tao dang mach hé cua glucozo.

- Glucozo tham gia phan &ng trang bac va khtr dwoc Cu?, do vay phan t& phai c nhom
chtrc andehit (-CH = O).

- Glucozo tac dung vei (CH3;CO),0 sinh ra pentaeste CgH;O(OCOCHs;)s, chirng té trong
phan t& c6 5 nhém -OH; cac nhém -OH dé cé thé tao phirc chit mau xanh lam khi tac dung voi
Cu(OH), (twvong tw nhw glixerin).

- Tl cac két qua thwe nghiém, ngwoi ta thdy réng glucozo 1& mét pentahidroxi andehit cé
mach thang khéng phan nhanh.

6 5 4 3 2 1
CHz-fH -CH - ICH- (l)H - |(|J-H

OH OH OH OH OH O
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Do s phan bb khac nhau ctia cac nhém -OH trong khong gian, glucozo cé nhiéu ddng
phan khéng gian. Glucozo thién nhién, dwoc goi 1a D-glucozo (c6 nhém -OH tai Cs & bén phai) dé
phan biét véi mot ddng phan didu ché trong phong thi nghiém 13 L-glucozo (nhém -O d6 & bén trai).

Cong thirc cAu truc nhu sau:

CHO CHO
H—-1——OH HO————H
HO H H OH
H———y—OH HO———1—H
H———y—OH OH————H

CH,OH CH,0H
D-Glucozo L -Glucozo

¢ Céu tric dang mach vong cua glucozo

Ngoai dang mach h&, glucozo con cé cac dang mach vong 6 canh hodc 5 canh. Glucozo vong
6 canh dwoc goi la glucopiranozo' vi vong nay cé dang cla di vong piran, con vong 5 canh duwgc
goi la glucofuranozo vi c6 dang di vong furan.

CH,OH CH,0OH
O HO——H o)
H/ H OH OH
H H
HONoH H OH H
H OH H OH
Glucopiranozo Glucofuranozo

Glucopiranozo bén hon rét nhiéu so véi glucofuranzo.
¢ CAu truc phan tw fructozo
Fructozo trong thién nhién dwoc goi la D-fructozo, c6 cong thirc cAu truc.

(I)H
CHy—CH— CH—CH—ﬁ—CHz

OH OH OH O OH

b) Tinh chét vat ly - trang thai tw nhién

Monosaccarit la nhitng chat khéng mau, cé vi ngot, dé tan trong nudc, khéng tan trong dung

moi hiru co, co kha nang lam quay mat phéng anh sang phan cwc sang phai va hodc sang trai.
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Trong thién nhién, glucozo c6 trong hau hét cac bd phan co thé thuyc vat: ré, 14, hoa... va nhat 1a

trong qua chinh. Glucozo ciing c6 trong co thé ngudi, dong vat.
Fructozo & trang thai tw do trong quéa cay, mat ong. Vi ngot ctia mat ong chi yéu do fructozo'.
c) Tinh chat hoa hoc
¢ Phan rng cta nhém andehit- CH=0

Phan rng oxi hoa nhém chirc andehit thanh nhom chirc axit. Khi d6 glucozo tré thanh axit
gluconic.

+ Phan &ng trang guong.

AgNO,

T?Hz[lCH} CHO +A920T@~CH2 -CH } COOH + 2Ag
| ]|

OH LOH _l4 OH LOH_l4

glucozd axit gluconic

+ Phan &ng v&i Cu(OH), (trong méi trwdrng kiém)

| |
OH LOH OH LOH _l4

glucozd axit gluconic

CH2|i CH} CHO + Cu(OH)z—t>C|3H2 [cle j COOH + 2H,0 + Cu,0
4

(mau d6 gach)
+ Phan &ng oxi hoa trong méi trwdng trung tinh va axit, vi du bang HOBr:
CH,0H - (CHOH); — CHO + HOBr —» CH,OH — (CHOH), — COOH + HBr
+ Phan &ng khir nhém -CHO tao ra rwou 6 1an ruou.
CH2|i CH:r CHO +Ag,0—NoCH, [ CH J CH,
| | ) | | |

OH LOH OH OH , OH
glucoz6 sobit

¢ Phan rng cta cac nhém -OH

- Phan (rng v&i Cu(OH), cho dung dich mau xanh lam.

CH, - OH CIIH2 - OH HO - CH,
I I
CH -OH (I:H -OH HO - CH
I I
2 (IZH -OH  + Cu(OH),— |CH - OH HO -CH +2H,0

CH -OH CH -0__ O -CH
| | Cu &
CH -OH CH -0” SO0 -CH
| I ~H HT é
CHO CHO HO
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- Tao este c6 chira 5 gbc axit mot 1an axit. Vi du glucozo phan trng vé&i axit axetic
CH3COOH tao thanh pentaaxetyl glucozo :

|CH2 ~ OH cI:H2 - OCOCH,

?H _ OH CH - OCOCH,
+ I

CH - OH +5CH,COOH===CH -OCOCH, +5H,0
{

CH - OH |

| CH - OCOCH,

CH -OH I

| -

Lo cI:H OCOCH,

CHO

+ Phan trng ctia glucozo dang vong:

Nhém OH & nguyén tr C, trong phan t&r glucozo dang vong linh ddéng hon cac nhém OH
khac nén dé dang tao ete v&i cac phan tl rwou khac (vi du véi CH3OH) tao thanh glucozit:

CH,OH . CH,OH 5
H/ H HCI / o + H,0
HO\ oy n/COH_* HOR  HO\oH —R

H OH H OH

¢ Phan trng 1én men

Du6i tac dung cla cac chét xdc tdc men do vi sinh vat tiét ra, chat duwdng bi phan tich

thanh cac san phdm khac. Cac chat men khac nhau gay ra nhivng qua trinh 1&n men khac nhau.
Vi du:
- Lén men etylic tao thanh ruou etylic.
CgH,05 MU, 2C H.OH + 2CO,
- Lén men butyric tao thanh axit butyric:
CoH1205 — 2 CH, — CH,— CH,— COOH + 2H, + 2CO,

- Lén men lactic tao thanh axit lactic:

CeH,,05 M >CH, - CH - COOH

glucozo OH axit lactic

d) Diéu ché
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- Qua trinh quang hop cla cay xanh dwdi tac dung cua blrc xa mat troi, tao thanh glucozo va
cac monosaccarit khac:

6C0O, + 6H,0 q—h> CeH1206 + 60,

- Thuy phén di, polisaccarit c6 trong thién nhién (nhw saccarozo, tinh bét, xenlulozo...) dwéi tac

dung cua axit vé co hay men.

Axit, t°C
CipHpp0qy + HO — = CgH, ;05 + CgHy,0q
Glucozd fructozo
Axit, t°C
(CeH1005), + nHO = nCeH .04
Glucozé

- Trung hop andehit fomic

6HCHO % CesH1206

7.2.2. Disaccarit
Disaccarit |a loai gluxit phtrc tap hon, khi thuy phan cho hai phan tir monosaccarit.
Nhirng monosaccarit tiéu biéu va quan trong 1a saccarozo, mantozo, lactozo déu cé cong
thirc phan t&r Cy,H2,044.
a) Tinh chat vat ly
Tét ca cac disaccarit déu 1a nhirng chat khéng mau, két tinh dwoc va tan tt trong nwée.
b) Tinh chat héa hoc

¢ Phan trng thuy phan

Axit, t°C
CipH04y + HO — = CgH,,04 + CgH,,04
Glucozb fructozé
Axit, t2
C,H,044 + HO 2C¢H,04
Mantoz0 Glucozo

+ Phan rng cia nhém andehit

- Saccarozo khéong c6 nhéom chirc andehit nén khong tham gia phan (ng trang gwong va
phan rng v&i Cu(OH),.

- Mantozo va lactozo khi hoa tan trong dung dich chuyén mét phan sang dang tautome c6
nhém chirc andehit nén cé phan (rng trang gwong va phan tng v&i Cu(OH),.

¢ Phan trng véi hidroxit kim loai (tac dung vé&i Cu(OH),) va tham gia phan rng tao ete va

este (phan (ng cta rwgu nhidu 1an ruou).
c) Diéu ché
Céc disaccarit duwoc diéu ché tlr cac ngudn nguyén liéu thién nhién. Vi du

Saccarozo lay tir mia, cl cai dwong.
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Saccarozo trong mia tac dung véi sira voi tao thanh dung dich canxi saccarat trong suét.

Khi suc CO; vao dung dich canxi saccarat lai tao thanh saccarozo:

C,,H,,04; + Ca(OH), + HyO0—=C,,H,,0,,.Ca0.2H,0

Canxi saccarat

CO, + C;,H,,0,,.Ca0.2H,0 —= C,,H,,0,, + CaCO, + 2H,0

Mantozo |& chét dwdng chi yéu trong mach nha (dwérng mach nha). N6 la san phdm cua
sy thuy phan tinh bét.

Lactozo cé trong stra ngwoi, dong vat (vi vay con co tén la dwong sira). Ngoai ra ciing tim
thay c6 lactozo trong thuc vat.
7.2.3. Polisaccarit

Polisaccarit 1a nhitng gluxit dwoc ciu thanh béi nhiéu don vi monosaccarit néi véi nhau
bang nhirng lién két glicozit.

Nhirng polisaccarit thuwdng gap: tinh bét, xenlulozo,...
7.2.3.1. Tinh b6t (C5H1005)n

a) C4u tao:

Tinh bot 1a hén hop céac polisaccarit (CgH1oOs)n, khac nhau vé sb n va céu tric cta chubdi

polime. Tinh bot cé trong cd va hat nhiéu loai cay.
Cac phan t& tinh bot gém 2 loai:

- Loai amilozo' cAu tao tlr chudi polime khéng phan nhanh gébm cac mét xich a- glucozo
mach vong v&i n vao khodng 200, 400 va co khi téi 1000.

Gilra 2 mét xich la mét ciu oxi nbi nguyén t&r C; cla gbc thir 1 v&i nguyén tir C, cla gbc

th& 2. CAu oxi nay dwoc goi la lién két a-1, 4 glicozit.

CH,OH CH,0H o
0 OH
Y OH H/H
OH H OH H O --

- Loai amilopectin: Chubi polime c6 sw phan nhanh, hé sb n tr 600 - 6000. Sy hinh thanh

mach nhanh la do lién két a - 1,6 glicozit, dwgc biéu dién nhw sau:
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CH,OH
0
i’ OH
OH H O_l
H OH CH, o
H H OH
OH H O- -
H OH

Ty lé amilozo va amilopectin thay déi tuy theo tirng loai tinh bét, amilozo' thwéng chiém

20% va amilopectin chiém khoang 80%.
b) Tinh chét vat Iy

Tinh bét cAu tao tir nhivng hat nhé c6 hinh dang va kich thuwéc khac nhau, phan ngoai clia

hat tinh b6t ciu tao tir amilopectin, phan bén trong c4u tao tir amilozo.

Cac hat tinh bdt khéng tan trong nwéc lanh. Trong nwéc ndng hat bi phdng 1&n rdi vé thanh

dung dich keo goi la hd tinh bot.
c) Tinh chat hoa hoc
- Hé tinh bot + dung dich iot ® dung dich mau xanh.

- Tinh bdt khoéng tham gia cac phan tng khir (phan ¢ng trang gwong va véi Cu) vi trong

phan t&r khéng cé chirc andehit.

- Phan (rng thuy phan tinh bot thanh glucozo xay ra khi dun nong véi xdc tac axit vo co
lodng ho&c nh& cac enzim, phwong trinh tdng quat:
Axit, t°C
(CeH,05), + nH,0 == nCeH,,0,
Glucozd

d) Sw tao thanh tinh bt tir CO, va H,O

N&ng lwong mat troi dwoc |4 cay hép thu, chuyén qua cac sc té: clorofin (mau xanh luc),

carotin (mau da cam), xantofin (mau vang) va dung dé thwc hién qua trinh quang hop.
e) ’ng dung cua tinh bot
- Lam lwvong thyc cho nguwoi va déng vat.
- Biéu ché glucozo.
- Pidu ché mach nha.

- Biéu ché rwou etylic
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- HO vai.
7.2.3.2. Xenlulozo’ (CgH1¢0s5),
a) Cau tao phan tr
Khac véi tinh bdt, ciu tao phan ttr cia xenlulozo' cé nhirng ddc diém sau:
- nratlén (tr 6000 ® 12000 ).

- Chudi polime clia xenlulozo 1a mach thang khéng phan nhan, vi vay né tao thanh soi (sgi
béng, soi gai, soi day...) trong d6 cac chudi polime dwoc xép theo cling moét phwong va xuét hién

lwe twong tac gitka cac chubi do.

- MAi mét xich (1 mét xich glucozo’) ¢é 3 nhém OH, trong d6 1 nhém chirc rwou bac 1 va 2
nhém chirc rvou bac 2. D& nhan manh dac diém nay, ngudi ta thuwong viét cong thirc phan tir cia

xenlulozo nhw sau:
[CGH702(OH)3 ]n

b) Tinh chét vat Iy
Xenlulozo |a chét ran, khéng mui, khéng co vi, co dang sei, ¢ tinh thAm nuwée.

Xenlulozo khéng tan trong nuwéece, ete, reou nhwng tan trong mot sb dung moi dac biét nhw
dung dich Sveze gébm Cu(OH), trong NH; déc, dung dich H,SO, d&c.

c) Tinh chat hoa hoc
- Bén hon tinh bot (khéng tao mau xanh vai iot)

- Tao thanh este

[ C7H602(OH)3] + 3nHNO; %?Aﬁ’[ CGH702(N02)3] +3nH,0
n n
Xenlulozd trinitrat (Piroxylin)

Trinitroxenlulozo 1& chat nd manh, dwoc dung lam thube suing khéng khéi.

Khi este hoa khong hoan toan sé thu dwoc mono, dinitroxenlulozo dung d& ché son, 1am

phim, keo dan,...

- Phén trng tao thanh xenlulozo diaxetat va xenlulozo triaxetat.

Céc chéat trén dwoc diéu ché bang phan (ng gira xenlulozo' va anhidrit axetic c6 H,SO,
xuc tac:

Xenlulozo' axetat khéng dé& chay nhw xenlulozo nitrat, dwoc ding dé ché to nhan tao, d6

nhwa, son.
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- Khi ché hoé véi kiém ddc (NaOH) xenlulozo bi phdng 1én thanh xenlulozo kiém la san

pham thé khong hoan toan.
Xenlulozo kiém khi ché hoa véi CS; tao thanh xenlulozo xantogenat
Xenlulozo' xantogenat hoa tan trong dung dich kiém loang thanh dung dich rat nhét goi la

visco. Khi ép dé visco chay qua 16 nhé vao dung dich axit s& thu duoc soi xenlulozo hidrat, d6 1a to

visco.
- Phan tng thuy phan xenlulozo.

Xenlulozo khé bi thuy phan hon tinh bét. Phai dun néng 1au véi axit vo co lodng & ap suét

cao, xenlulozo thuy phan hoan toan thu dwoc glucozo:

-
(CeHioOs), + NH,0 % nCeH,,0q

Glucozd
d) Xenlulozo trong tw nhién - ’'ng dung

- Xenlulozo' ¢é nhiéu trong soi bong (98%), s¢i day, gai...Trong gbé c& khoang 50%
xenlulozo.

- Xenlulozo dwoc dung dé lam gidy, 1am vai, soi, to nhan tao (vi du to visco), thudc sting
khoéng khoi, chat déo (xenluloit), son, sén xuét rwou etylic.
7.3. Aminoaxit
7.3.1. Khai niém vé aminoaxit

Aminoaxit 1& hop chét hiru co tap chirc, co6 chiva cd nhém -NH, (bazo) va nhém -COOH
(axit) trong phan ttr.

Cong thire tong quat : (NHy), - R - (COOH),

C6 thé coi aminoaxit 14 d&n xuét thé NH, vao nguyén t&r H & gbc R cla axit cacboxylic, khi

d6 nhém NH, c6 thé dinh vao nhirng vi tri khac nhau (o, B, 7,...) trén mach C.

C-C-C-COOH

Céc aminoaxit ¢ trong cac chat anbumin tw nhién déu la a-aminoaxit.

C6 nhirng aminoaxit trong d6 s& nhém NH, va s nhém COOH khoéng béng nhau. Tinh axit
- bazo' clia aminoaxit tuy thudc vao sé nhém ctia méi loai.
7.3.2. Tinh chét vat Iy

Céc aminoaxit déu |a nhirng chét tinh thé, néng chay & nhiét do twong dbi cao déng thoi bi
phan huy. Phan I&n déu tan trong nwéc, it tan trong dung méi hivu co.
7.3.3. Tinh chat hoa hoc

a) Vitra c6 tinh axit, vira c6 tinh bazo

- Trong dung dich tw ion hoa thanh lwéng cuc:
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()
H,N— R— COOH =— H;N—R— COO00

- Tao mudi v&i ca axit va kiém:

NH, - CH, - COOH + NaOH—=NH, - CH, - COONa + H,0

H,N—R—COOH + HCl —* H;N—R—COOH
cf’

- Phan tng este hoa véi rwou.

+
H
NH,-CH,-COOH + C,H;OH === NH,-CH,-COOC,H;+ H,0
b) Phan (rng trung ngwng tao polipeptit
- Trung ngwng gilra 2 phan t& tao dipeptit.
2H,N— R—COOH—>H,0 + H,N—CH;— C— N— CH,— COOH

O H LKpeptit

- Trung ngwng tao ra polipeptit

nNH, - CH,- COOH —= 'NH'CHz'C'“ +nH,0

n

Cac polipeptit thwdng gap trong thién nhién (protein)
7.3.4. Diéu ché

a) Thuy phan céc chét protein thién nhién

Protein + HO t—O> Céac aminoaxit
b) Téng hop
- Tlr d&n xuét halogen cuia axit.
CH;— R—COOH + 2NH, — CH;— T—COOH + NH,Br

Br NH,

- Téng hop nho vi sinh vat.
7.4. Protein
7.4.1. Thanh phan - cau tao

- Thanh phan nguyén té ctia protein gém cé: C, H, O, N, Sva ca P, Fe, |, Cu.

- Protein la nhitng polime thién nhién cAu tao tlr cac phan tlr aminoaxit tring ngwng véi
nhau.

- Sw tao thanh protein tlr cac aminoaxit xay ra theo 3 giai doan.
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+ Giai doan 1: Tao thanh chubi polipeptit nh& s hinh thanh cac lién két peptit.
+ Giai doan 2: Hinh thanh cAu tric khéng gian dang xoan (nhw 16 xo) cia chudi

polipeptit nh& cac lién két hidro gitva nhém C=0 clia vong nay véi nhém - NH - ctia vong tiép theo.

>C=O- : -H—r\<

& dang xoan, gbc R huéng ra phia ngoai.

+ Giai doan 3 cac chudi polipeptit & dang xodn cudn lai thanh cudén nhe sy hinh
thanh lién két hoa hoc gitra cac nhém chirc con lai trong géc aminoaxit clia chudi polipeptit.

V6i cach céu tao nhw vay tir hon 20 aminoaxit da tao thanh hang ngan chét protein khac
nhau vé thanh phan, ciu tao trong méi co thé sinh vat. Méi phan ti& protein véi cAu hinh khéng gian
xac dinh, v&éi nhém chirc bén ngoai hinh x0an mang nhirng hoat tinh sinh hoc khac nhau va thuwc
hién nhirng chirc nang khac nhau trong hoat déng séng cla co thé.

7.4.2. Tinh chét
a) Cac protein khac nhau tao thanh nhirng cuén khac nhau: Cé 2 dang chinh.
- Hinh soi: nhuw to' tam, 16ng, toc.
- Hinh cAu: Nhw anbumin cla ldng trang trirng, huyét thanh, sira.
b) Tinh tan: rat khac nhau

- C6 chét hoan toan khéng tan trong nwéc (nhw protein cla da, sieng, toc...)

- C6 protein tan dwoc trong nwéc tao dung dich keo hodc tan trong dung dich muéi loang.

Tinh tan ctia mét s6 protein ¢6 tinh thuan nghich: néu tang ndng dé mudi thi protein két tua,
néu gidm ndng dé mudi protein tan.

c) Hién twong bién tinh cua protein

Khi bi dun néng hay do tac dung ctia mudi kim loai ndng hodc cla axit (HNO3;, CH;COOH),
protein bj két tGa (d6ng tu) kém theo hién twong bién tinh. Khi d6, cac lién két hidro, lien két mudi
amoni, lién két disunfua, lien két este bi pha huy va lam mét hoat tinh sinh hoc d&c trwng cla
protein.

d) Tinh lwéng tinh cia protein

Vi trong phan tl protein con c6 nhém - NH, va - COOH ty do nén cé tinh bazo va tinh axit
tuy thudc vao sb lwgng nhém nao chiém wu thé.

Trong dung dich, protein cé thé bién thanh ion lwéng cuc "HsN - R - COO'.

Khi téng s6 dién tich dwong va dién tich am cua ion lwdng cuc bang khéng thi protein
duoc goi la & trang thai dang dién.

e) Thuy phan protein

Protein — 225 cac poli peptit — 225 cac peptit —22—5 cac aminoaxit

f) Phan rng c6 mau cua protein
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Twong tw peptit va aminoaxit, protein tham gia phan &ng cho mau.

- Phén (ng biure: Cho protein tac dung véi mubi ddng (CuSO,) trong méi truwdng kiém cho
mau tim do sw tao thanh phirc chat ctia ddng (I1) v&i hai nhém peptit.

- Phan tng xantoproteinic: Cho HNO; dam dac vao protein sé xuét hién mau vang. Nguyén
nhan do phan tng nitro hoa vong benzen & cac gbc aminoaxit tao thanh cac hop chat nitro dang
thom c6 mau vang.

7.4.3. Phan loai protein

Go6m 2 nhom chinh:
a) Protein dorn gian: chi cAu tao tlr cac aminoaxit, khi thuy phan hau nhw khéng tao thanh cac san
ph&m khéac. Cac protein don gidn lai dwgc chia thanh nhiéu nhém nhé. Vi du:

- Anbumin: Gdm mét sb protein tan trong nwéc, khong két tia béi dung dich NaCl bdo hoa
nhung két tha b&i (NH,),SO, bdo hoa. Bong tu khi dun néng. Cé trong ldng trang trirng, sira.

- Globulin: Khéng tan trong nwéc, tan trong dung dich mudi loang, déng tu khi dun néng.
Cé trong sira, trirng.

- Prolamin: Khéng tan trong nwéc, khéng déng tu khi dun séi. Co trong lua mi,ng6.

- Gluein: Protein thyc vat tan trong dung dich kiém loang. C6 trong théc gao.

- Histon: Tan trong nw&c va dung dich axit loang.

- Protamin: La protein don gian nhét. Tan trong nwéc, axit lodng va kiém. Khéng déng tu
khi dun nong.

b) Cac protein phirc tap: CAu tao tir protein va cac thanh phan khac khong phai protein. Khi thuy
phan, ngoai aminoaxit con cé cac thanh phan khac nhw hidratcacbon, axit photphoric.
Protein phtrc tap dwoc chia thanh nhiéu nhém.

- Photphoprotein: cé chira axit photphoric.

- Nucleoprotein: trong thanh phan c6 axit nucleic. Cé trong nhan té bao dong, thuc vat.

- Chromoprotein: c6 trong thanh phan clia mau.

- Glucoprotein: trong thanh phan cé hidratcacbon.

- Lipoprotein: trong thanh phan cé chét béo.

7.7.4. Sw chuyén hoa protein trong co’ thé

Protein la mot thanh phan quan trong nhét trong thirc &n clia ngwoi va dong vat dé tai tao
céac té bao, cac chat men, cac kich thich t6, xay dwng té bao méi va cung cap nang lvong.

Khi tiéu hoa, dau tién protein bi thuy phan (do tac dung clia men) thanh cac polipeptit (trong
da day) rdi thanh aminoaxit (trong mat) va dwoc hap thu vao mau rdi chuyén dén cac mo té bao
clia co thé. Phan chd yéu ctia aminoaxit nay lai dwgc tdng hop thanh protein ctia co thé. M6t phan
khac dé tébng hop cac hop chat khac cha nito nhw axit nucleic, kich thich t6...M6t phan bi phan

huy va bi oxi hoa dé cung cép nang lwong cho co thé.
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DPdng thdi véi qua trinh tdng hop, trong co thé ludn xay ra qua trinh phan huy protein qua
céac giai doan tao thanh polipeptit, aminoaxit réi cac s&n pham xa hon, nhw NH3, ure O = C(NH,),
tao thanh CO,, nwéc...Qué trinh tbng hop protein tiéu thu ndng lwgng, qué trinh phan huy protein
gidi phdéng nang lwvong.

7.4.5. ng dung cta protein
- Dung Iam thirc an cho nguwéi va déng vat.
- Dung trong céng nghiép dét, giay dép, lam keo dan.

- Mot s6 protein dung dé ché tao chat déo (nhw cazein cla siva).
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Chwong 8: HOP CHAT DI VONG
8.1. Khai niém
Hop chét di vong la nhitng hop chét hiru co c6 vong kin trong phan i, nhung trong vong
doé ngoai C ra con c6 mdt vai nguyén tlr clia nguyén td khac dwoc goi la dj tir. Nhitng hop chét di
vong quan trong thwong chira cac di tlr la nito, oxi va lwu huynh. Tuy vay, ngudi ta cling con gap
céac di vong chira di nguyén t&r selen, telu, photpho, silic va cac nguyén t6 khac.
Trong chwong nay ching ta chi xét chi yéu cac hop chét di vong 5 va 6 canh cé chra di

ttr, cu thé 1a furan, pirol, thiophen va piridin:

H-G &-H  H-C ¢-H  H-C ¢-H /(HJ\

I S I A I R I i
i i T R
Furan Pirol Thiophen Piridin

Céc di vong 5 canh nhw furan, pirol va thiophen cé thé coi nhw nhitng dan xuét cla
xiclopentadien trong d6 nhém metylen CH, c6 thé thay thé bang di tt> O, NH va S.
Néu trong cac di vong 5 canh & trén, mot nhém CH dwoc thay thé badng mot di tir N ta sé

dwoc nhivng di vong 2 di t&r Ia oxazol va isooxazol; thiazol va isothiazol; imidazol va pirazol:

H_H .y c—C
H({/ \\CH_’HC{/ \\CH & HC{/ \}\1
N O/ \O/ N O/
Furan Oxazol Isoxazol
a8 8—n a—¢
/g T VT
N HC\S/CH Ny~
Thiophan Thiazol Isothiazol
a—8 a—n a8
7/ W W A
% I e AN
N N N
H H H
Pirol Imidazol

Tiép theo dé néu di tir pirazol, ta thay thé mot nhém — CH = bang mét di t&r nito — N = thir

ba ta sé co cac triazol:
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8—n N—&
JN N
\N/ \N/
H H
1,2,3- Triazol 1,2,4- Triazol

Néu mét di ter nito’ thtr tw — N = thé cho mot nhém — CH = ta c6 mot tetrazol:

1,2,3,4- Tetrazol

Nguwoi ta thwong dung dudi “ol” hay “ole” cho tén cac vong 5 canh, chu y la khéng nén
nham v&i dudi “ol” danh cho nhém OH ctia ancol.

Ngoai cac di vong 5 canh, ngwdi ta cling biét cac dji vong 6 canh c6 mét di t&r, hai, ba, bdn
di t&r. Piridin la di vong 6 canh mét di t&r N. Ngwoi ta thuwdng coi di vong piridin nhw mot nhan
benzen cé hinh luc giac déu vé&i 6 canh trén cung mot mat phang, trong d6 moét nhém — CH = da

duoc thay thé bang mét nguyén ti nito — N =:

H
C
hes CcH AN
— |l % hay:
HC\1¢ H =
N N
Piridin

Néu mét nhém — CH = th hai trong vong piridin dwoc thay thé bang mét di tir nito ta sé&

dwoc nhirng diazin:

N
= N = \\
N SN N N3
Piridin Piridazin Pirimidin Pirazin

(o-diazin) (m-diazin) (p-diazin)

Néu nhém — CH = th ba trong nhan benzen dwoc thay thé bang mét di t& nito — N = thr

ba, ta sé dwoc nhirng triazin:

N
i\i \ “/\j N|/§N
I b I
SN N N
1,2,3- Triazin 1,2,4- Triazin 1,3,5- Triazin
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Theo li thuyét ta phai cé 3 ddng phan triazin nhw trén day, nhwng trong thuc té chi méi biét
dwoc mot sb hop chét ciia ching ma thoi.

Ngoai ra, ngudi ta ciing biét dwoc hop chat di vong 7 canh mét di tor:

\ / Azepin
N

8.2. Di vong 5 canh mét di tr
8.2.1. Tinh thom

Cac di vong 5 canh biéu 16 tinh thom 1a do sw lién hop cla hé luc tr thom. Thi du trong dj
vong pirol, sy hinh thanh hé luc t& thom la do s lién hop cla 4 electron pi véi mét cap electron

chwa st dung cla nito. Déi v&i di vong furan va thiophen ciing vay:

A .

i\]
H

8.2.2. Hoa tinh cda cac hop chét di vong 5 canh
a) Phan rng thé electrophin trong pirol

Déi voi pirol thi sy thé electrophin chil yéu vao vi tri 2, va ciing can chi y la cé thé nitro
héa, sunfo héa vong pirol nhwng chi trong méi trwdrng phan (ng khong cé axit, béi vi néu co axit thi
pirol sé bj trung hop.

Mat khac pirol c6 thé tiép nhan phan (rng halogen héa va axyl hod ma khéng can xuc tac.
Tuy vay, néu trong phan t& pirol ma cé chira nhém thé hit electron (nhém — NO, va — COOH) thi
ltc d6 kha néng phan trng sé kém hon pirol khéng cé nhém thé va doi hdi phai cé xuc tac phan

(rng m&i xay ra:

CH,COO NO, / \

(CH,C0),0, 5°C NO,

Iz

2-nitro pirol

/ \ SQ,, piridin, 90°C / \

SO,H

Irz
Irz

(CH,C0),0, 250°C

-

N
H

\ COCH,
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b) Phan (rng thé electrophin trong furan
V& kha nang phan trng thi furan twong tw pirol, nhung c¢é phan manh hon pirol. KHi clo hoa

furan & -40°C ¢6 thé dan t&i 2-clofuran va 2,5-diclofuran:

- )
CHacoé)No2

-0\

o 2-nitrofuran

/ \ SQO,, piridin / \
SO,H

o o)

(CH,C0),0, BF, _ / \
COCH,

0

c) Phan rng thé electrophin trong thiophen
Kha n&ng phan &ng cuta thiophen kém hon furan va pirol (nhét 13 khi tac dung vé&i cac axit
manh) do d6 né c6 thé tiép nhan phan (ng nitro hda, sunfo hoéa trong diéu kién dé axit cao. Clo héa

thiophen dan t&i hdn hop phirc tap ctia cac sdn pham téng hop, nhung brom hoa va ibt hoa cé thé

cH,coSNG) / \
(CH,C0),0 o NO,

/A 450, _

dan t&i sw tao thanh 2-brom va 2-iotthiophen:

Br,, benzen

Y

d) Phan trng cong hop theo Pinxo' — Ando (Diels — Alder)
Trong sb céac di vong thom 5 canh, chi cé furan cé d&c tinh lién hop dien, nghia la c6 thé

tham gia vao phan &rng cong 1,4:

_ CH =
— C\_ © HC/l \CH/C\ °
HC CH
=0 \CH/ \C =0
Furan Anhidrit maleic
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e) Phan (rng chuyén héa lan nhau giira cac di vong 5 canh mé dj tr (lurep, 1936)

O nhiét d6 khoang 300°C, v&i sw c6 mat ctia chat xuc tac Al,O3, sé xay ra phan tng sau:

0
/\
() ==L}

a) Furan: Decacboxyl héa axit furoic

Do

Diéu ché tir axetylen va NH;

8.2.3. Diéu ché

b) Pirol

CH ﬁfH _Loa_,/ \
y!H CH 450°C
0]
H\\\I/H
H

8.3. Di vong 6 canh mét di ttr - Piridin
8.3.1. CAu truc cua piridin

CAu tric cla piridin lam ta nhé lai cAu tric cla benzen. T4t ca cac lién két C — C nam trén
mot mat phang, cd do dai gibng nhau 1,39A° (d6 dai lién két ctia C — C 1a 1,54A° va C = C 1a
1,34A%). Hai lién két C — N ciing c6 dd dai gibng nhau 1,37A° (ngan hon dd dai cda lién két don C-
N 1a 1,4A° va dai hon lién két C = N 1a 1,28A°).

Céc théng sb cla phan ti piridin va d6 bén thom d&c biét cia nd ndi Ién sy gidi tod 6
electron p - © (cGia 5 nguyén t&r C va cta N).

8.3.2. Tinh chét cua piridin

http://hhud.tvu.edu.vn



Chwong 8: Hop chat di vong Trang 150

Dwa trén co s& cAu tric cla piridin, ta c6 thé dw doan dwoc tinh chét ctia né. Phan nhan
tham gia phan (rng thé (thé electrophin va thé nucleophin) va nguyén t&r N cé anh hwéng rd rét dén
cac phan rng nay.

Ngoai ra, piridin tac dung nhw mét bazo hoac tac nhan nucleophin. Cac phan rng nay do
nito’ trwc tiép tham gia phan ng va dwoc gay do cép electron chwa st dung cla né.

a) Phan rng thé electrophin

Phan &ng thé electrophin trong nhan piridin thwc hién rat khé khan, phan thi do tac dung vé
hoat héa cua di t&r 1én nhan, phan thi do trong mai trwéng axit, khi nitro héa va sunfo hoéa, vong con
bi hoat héa do tao thanh ion piridin. Ciing vi vay ma diéu kién thuc hién phan (rng thé khat khe, va

da sé trwong hop cho hiéu suét thép:

NO,
KNO, - H,SO, O
H,S0, @ 3700c
3 p—
N SO,H
SO,, H,S0,, HgSO,
220°C, 24h

Br HH
Br, Q
— 2
3000C
N N
Br,
300~ 50008
N Br

b) Phan tng thé nucleophin
Phan &ng thé quan trong nhét trong nhan piridin la phan &ng thé nucleophin. Piridin c6 thé

dwoc amin héa (bdng natri amidua khi dun néng), hydroxyl héa (véi tac dung ciia KOH), cling nhw

1. Na®NH,0), 100°C O
2.H,0

N~ "NH,
2 - Aminopiridin

= O — 1
320°C,[O
[e] N~ “OH N~ O
O N 2 - Hidroxipiridin H
Piridon
N
Soun"
110°C, toluen

N~ “CeH,
2 - Phenylpiridin

n-CHLi @ . U
100°C o
N~ C,Hg-n
2 - n - Butylpiridin

ankyl héa va aryl héa:
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BAI TAP
8.1: Hop chat di vong la gi ? Trinh bay sy phan loai hop chat di vong kem theo cac thi du minh
hoa?

8.2:Viét cong thirc cAu tao clia cac di vong furan, thiophen, pirol va piridin. Vi sao nhitng di vong
nay c6 tinh thom? Dac diém chung vé cAu tao ctia hop chat thom la gi?

8.3: So sanh hoa tinh cla pirol, piridin va benzen ?
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Bai 1: PHAN TiCH DINH TiNH NGUYEN TO TRONG HOP CHAT HO'U CO’

1.1. XAC BINH CACBON VA HYDRO BANG PHUONG PHAP OXI HOA

Hoéa chat: Sacarozo (hodc axit benzoic), bét CuO, dung dich bdo hoa Ca(OH),,
Ba(OH),,CuSO, khan bét.

Trén déu 0,2 -0,3g saccarozo véi 1 — 2g CuO trén mét kinh ho&c gidy. Cho hén hop vao
dng nghiém khé. Cho tiép thém khodng 1 g CuO trén mat kinh ho&c gidy. Cho hén hop vao éng
nghiém khé. Cho tiép thém khoang 1g Cuo dé phd kin hén hop. Phan trén clta 6ng nghiém duwoc

ddn mot nhdm béng, rac 1én nhim bong d6 mét it CuSO,4 khan. Lap dung cu nhw hinh 1.

Bun néng éng nghiém chira hén hep phan rng, luc dau dun nhe nhang toan bo dng nghiém, sau
dé dun manh & phan c6 hén hop phan tng.

?

1. Néu nguyén tic phén tich dinh tinh céc nguyén té trong hop chét hitu co.
2. Nhirng hién twong gi da xay ra trong ca hai 6ng nghiém? Giai thich?
3. Viét cac phuong trinh phan tmg da xay ra.

1.2. XAC BINH NITO’

Hoéa chat: Ure (khan), axetamid, Na, dung dich FeSO, 1%, dung dich FeCl; 1%, dung dich
HCI d&c, dung dich HCI 10%, hén hop véi-xut (rén), C,HsOH 96°.

a. Trwong hop riéng: Hop chét cé N lién két truc tiép véi C va H.

Trén déu khodng 0.1g ure va 1 g voi —xut rdi cho vao dng nghiém khé. Bun néng 6ng nghiém. Nhan

xét két qua thi nghiém béng 3 cach sau:
- Ng®i mui khi thoat ra & miéng éng nghiém.
- Dat mau gidy quy dé da thAm wat trén miéng 6ng nghiém.
- DPwa mau dia thuy tinh c6 tAm dung dich HCI dac vao miéng dng nghiém.
b. Truwong hop chung

L&y khodng 0.5g ure (hodc hop chat hitu co khac ¢ N nhw anilin, axetamit...) va chia
thanh 2 phan béng nhau. Phan thir nhat duwoc cho vao day dng nghiém khé. Cho tiép vao d6 mot
mau Na (d& dwoc cao sach & I&p ngoai va ép khd gitra hai manh giy loc). Phan ure con lai cho
tiép vao édng nghiém dé pha kin mau Na.

Pun néng (can than) éng nghiém trén dén cén cho dén khi day éng nghiém néng dé. Dé
ngudi, nhd tlr t&r vao 6ng nghiém khodng 1mL ancol etylic @& phan huy Na con dw. Cho thém 2 mL
nwéc cat, khudy déu, loc hén hop dé thu lay dung dich trong. Nhé 2-3 giot dung dich FeSO,4 1% va

1-2 giot dung dich FeCl; 1% vao dung dich vira thu dwoc. Quan sét mau séc két tua:
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Axit héa hén hop bang vai giot dung dich HCI 10 % cho dén khi xuét hién mau xanh da troi.

1. Viét céc phuwong trinh phén (rng héa hoc da xay ra.
2. Nhiing két tda nao duoc tao ra khi cho céc mudi st vao dung dich loc?
1.3. XAC DINH LUU HUYNH

Héa chét: Axit sunfanilic hodc thioure, Na, dung dich Pb(CH;COO), 2%, dung dich NaOH
10%, dung dich HCI 10%.

Tién hanh phan huy hop chét chva lwu huynh bang cach nung néng véi Na nhw phan b
clia thi nghiém 2. Loc nhiéu 14n dé l4y dung dich trong. Chia dung dich vira loc thanh hai phan dé
lam céc thi nghiém tiép theo.

a. LAy mot dng nghiém khac da cé 0.5mL dung dich Pb(CH;COO0), 2%, nhd ti tir vao d6
ting giot dung dich NaOH 10% cho dén khi hoa tan hét chi hidroxit (vira sinh ra). Rét dung dich
muéi chi vira thu dwoc vao dung dich loc & trén (Phan thi nhat)

Quan sat hién tuong xay ra:

b. Nhé twr tr tirng giot dung dich HCI 10% vao phan dung dich loc con lai. Nhan xét mui déc

trirng cua khi thoéat ra.

?

Nhiing hién twong gi da xay ra & thi nghiém a va b ? Gidi thich bang phuong trinh phan

trng hoa hoc.
1.4. XAC PINH HALOGEN

Héa chét: Cloroform (hodc dicloetan, clobenzen, brombenzen, idofom...), dung dich AgNO3

1%, dung dich NH5, ancoletylic.
Dung cu: Day déng, phéu thuy tinh.

Phuwong phap 1: LAy mét soi day ddng nhé ubn thanh nhirng vong 6 xo nhé va budc vao
dau diia thuy tinh. Dbt day ddng trén ngon IGa dén cén téi khi khéng con ngon IGa mau xanh cla
tap chat. Nhung day ddng vao hop chét hiru co cé chiva halogen, dem dbt trén ngon Itra dén con,

Nhén xét mau ddc trueng cla ngon Itra.

Phuwong phap 2: 1y mot manh gidy nhé, tAm ancol etylic va nhé thém méy giot hop chét
hiru co c6 chira halogen (chét 16ng hodc dung dich trong etanol). Béng thdi chuan bi mét phéu thuy
tinh, nhd vao thanh phia trong cta phéu may giot dung dich AgNO; 1%, Up phéu Ién phia trén
manh gidy roi dét chay gidy. Nhan xét hién tuong xay ra & thanh phéu. Sau d6 nhd |1&n thanh phia

trong clia ph&u may giot dung dich NH;

?

Tiép tuc theo déi hién tuong xay ra.

Phan tich qué trinh tién hanh thi nghiém tim halogen theo phuong phap 1 va 2. Viét
phuong trinh phan tng.
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Bai 2: HIDRO CACBON

2.1. HIbRO CACBON NO
a) Diéu ché va tinh chat ctia metan

Hoéa chat: Natri acetat khan, voi xut khan (hén hop NaOH rén va CaQ), nuwéc brém bé&o
hoa, dung dich KmnOy rét lodng, dung dich Na;Cos 5%.
TN1: Diéu ché va dét chdy Métan

Cho vao éng nghiém khé cé nat va éng dan khi cong (hinh 1) khodng 4-5g hén hop natri
acetat khan va voéi xut (theo ti 1& 1 phadn mudi, 2 phan véi xat vé khéi lwong) da dwoc nghién nhé va
tron déu trong cbi xir. Kep dng nghiém trén gia sat va dun néng bang ngon Itra dén cén. Luc dau
dun néng nhe toan bd 6ng nghiém, sau d6 dun néng manh phan c6 hén hop phan ng. Dau tién
khéng khi trong 6ng nghiém thoat ra, tiép theo 1a khi metan.

Dbt khi métan & dau 6ng dan khi (*). Nhan xét mau ngon lira. Pwa nép chén st cham vao
ngon Itra clia metan dang chay. Quan sét mau séc ctua nép chén st truée vasau thi nghiém.

Lwong khi métan con lai d& 1am cac thi nghiém tiép theo.

?

1. Cho biét mau ngon Itra do Métan chéy. Tai sao trén ndp chén sw (cta thi nghiém trén)

khéng xuét hién vét mudi den?
2. Viét céc phwong trinh phén (ng diéu ché va dét chay métan.
TN2: Twong tdc cua Metan véi nwéc brom va dung dich kali permanganat

Trong khi chuan bi thi nghiém diéu ché Metan ciing chuan bi s&n hai éng nghiém sau: Ong
1 chra 2mL nwéc brom, éng thir hai chiva 2mL dung dich KMnO, loang va 1mL dung dich Na,COs
5%.

Sau thi nghiém dét chay dan khi métan con lai vao édng nghiém cha nwéc brom trong
khoang 1 phat. Nhan xét xem nuwéc brom cé bi mat mau khéng ?

Puwa éng dan khi metan vao 6ng nghiém chrab dung dich KMnO,. Quan sat mau cda dung
dich.

? O nhiét d6 phong metan cé phan tng véi nwéc brom hodc dung dich KMnO4 khéng?

b) Phan (rng brom héa hidrocacbon no

Hoéa chét: n-Hexan hodc hén hop hidrocacbon no* (thi du ete déu hoé cé nhiét do sbi
khoang 60—700C), dung dich Br, 5% trong CCl,, dung dich NH3; 25%.

Rét vao éng nghiém kho khoang 1 ml hidrocacbon no. Nhé thém vai giot dung dich Br, 5%

trong CCl,. Lac nhe hdn hop phan (rng. Quan sat mau cida dung dich Br,.

DBun hén hdn hop trong ndi nwéc ndng. Theo ddi két qua thi nghiém bang cac cach sau:
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Quan sat sw ddi mau ctia dung dich Br;

Pwa méu gidy quy xanh tm wdt vao miéng dng nghiém

DPuwa dau diia thuy tinh tdm dung dich NH; vao miéng éng nghiém.

—_

. Néu nhikng hién twong xay ra khi cho brom tac dung véi hidrocacbon no
2. Piéu kién xay ra phan (rng brom hoé hidrocacbon no?
c) Tac dung cua kali permaganat vé&i hidro cacbon no
Héa chét: Hidrocacbon no I16ng (xem thi nghiém 2.2), dung dich Na,CO; 5%, dung dich

Cho vao éng nghiém khoang 0.5mL hidrocacbo no, 0.5ml dung dich Na,COs3 5%, sau do

nhd thém vai giot dung dich KMnO4 1% va lac déu. Quan sét mau séc ctia dung dich KMnO,,

?

Két luan gi duoc rut ra tir két qua thi nghiém?

d) Tac dung cua axit sunfuric véi hidrocacbon no
Héa chét: Hidrocacbon no 16ng (xem thi nghiém 2.2), axit sunfuric déc.

Cho vao éng nghiém khd khoang 0,5ml hidrocacbon I8ng, 0,5 ml H,SO, d&c. Lac nhe hén

hop trong khoang 2 — 3 phut. Theo déi mau séc va nhiét cia hén hop.
e) Tac dung cua axit nitric v&i hidrocacbon no
Héa chét: Hidrocacbon I6ng (xem thi nghiém 2.2 ), HNO; déc.

Cho khoang 0,5mL. L4c nhe hdn hop trong khodng 2 — 3 phut. D& yén va quan sat hdn hop

phan rng.

? Két luan gi dworc rit ra rir két qué thi nghiém cho hidrocacbon no tac dung véi H,SO, dédc

va HNO; ddc & nhiét d phong?
2.2. HIDROCACBON KHONG NO
a) Piéu ché etilen

Hoa chat: Ancol etylic 96°, axit sufuric dac, voi xut, cat sach hodc st xdp (hat nhd).

Cho 2ml ancol etylic vao éng nghiém kho, can than nhé thém ting giot 4ml H,SO, dac
dong thei 1ac déu. Cho vao hén hop vai hat cat hodc vai vién s x6p. Kep édng nghiém vao gia va
lap 6ng dan khi c6 nbi véi bng dwng véi xdt.

Dun néng can than hén hop phan tng va khéng cho hdn hop trao sang dng chiva véi x(t.

Nhén xét mau cta hén hop phan ing.

Dbt khi etylen & dau 6ng dan khi. nhan xét méu ngon lira. Pwa nap chén s cham vao

ngon Itra etylen dang chay. Quan sat mau ctua ndp chén st truéc va sau thi nghiém.

Lwong khi etylen con lai dé 1am cac thi nghiém tiép theo.

http://hhud.tvu.edu.vn



Phan 2: Thwc hanh Héa hiru co’ Trang 156

-~

1. Tai sao phai cho thém cat hodc st¥ xbp vao hén hop phan tmg?
2. Tai sao phéi néi éng dan khi véi 6ng dung voi xt?
3. Viét cac phuong trinh phan (g da xay ra?
b) Phan (rng cong brom vao etylen
Héa chét: Dung dich nuéc brom béo hoa.

Cho 1ml dung dich nwéc brom béo hoa vao éng nghiém. Dan khi etilrn vao nwéc brom.

Quan sét sw bién d6i mau cua dung djch.
c) Phan rng oxihoéa etilen bang dung dich kali permanganat
Héa chét: Dung dich KMnO, 2%, dung dich Na,CO3; 10%
Cho 2ml dung dich KMnO, 2% va 0,5ml dung dich Na,CO3 10% vao éng nghiém. Dan khi

etilen vao hén hop. Qu8an sét sw bién déi mau cda dung dich.

Két ludn nao duoc rit ra ttr céc két qué cua thi nghiém 3.2 va 3.3? Viét cac phuoong trinh

phén trng xay ra.
d) Diéu ché axetilen
Héa chét: Canxi cacbua

Cho vao dng nghiém vai vién canxi cacbua. Rét nhanh khoang 1ml nwéc vao éng nghiém
va day nhanh béng nat cé 6ng dan khi véi dau vudt nhon. Dét khi axetilen & dau 6ng dan khi. Nhan

xét mau ngon Itra.

DPuwa nép chén sir cham vao ngon Itra. Quan sat mau cta ndp chén st truéc va sau thi

nghiém. So sénh véi thi nghiém dbt chay metan va etilen.

?

1. Viét phuong trinh phan (ing diéu ché axetilen tir canxi cacbua va phuong trinh dét chay

cla axetilen (chay hoan toan va khéng hoan toan).
2. Khi sinh ra trong qué trinh dét chay axetilen c6 mui khé ngui. Gidi thich.
e) Phan (rng cong brom vao axetilen
Héa chét: Dung dich niroc brom béo hoa.

Cho 1ml dung dich nwéc brom bao hoa vao éng nghiém (chuén bi s&n ngay khi I&p dung cu
didu ché axetilen. Dan khi axetilen vao dung dich béng 6ng dan khi cong hinh 3.3). Nhan xét qua

trinh bién déi mau cta nuwéc brom.
f) Phan (rng oxi héa acxetilen bang dung dich permaganat

Héa chét: Dung dich KMnO, 1%, dung dich Na,CO3 10%

http://hhud.tvu.edu.vn



Phan 2: Thwc hanh Héa hiru co’ Trang 157

Cho 1ml dung dich KMnO4 1% v & 1ml dung dich Na,CO3; 10% v do éng nghiém. Dan khi

C,H, vao hén hop. Quan sat mau cda dung dich.
2

Néu nhiing két luan duoc rut ra tor két qua cua cac thi nghiém 3.5 va 3.6. Viét céc phuong

trinh phén trng.
d) Phan (rng tao thanh bac axerilua
Héa chét: Dung dich AGNO; 1%, dung dich NH; 5%

Cho 2ml dung dich AgNOs 1% vao 6ng nghiém. Nhé thém tirng giot dung dich NH; 5% cho
dén khi hoa tan hoan toan két tia Ag,0O (vira dwoc sinh ra). DAn khi axetilen vao hén hop. Quan

sat swr xuét hién két tda bac axetilua va mau séc két tda.

Loc lay két tia bac axetilua, rira két tia bang lwgng nhé nuwdc, ép két tia trong to gidy loc.
Nung néng can than két tda trén tAm lwdi amidng bang dén cdn hodc bép dién (can than! Can bao

vé mét). Theo d6i qua trinh phan huy va nhiing tiéng né nhé ctia bac axetilua.

Gidy loc va nhirng vét bac axetilua con lai dwoc cho vao céc nwéc. Cho thém mét lwong

nhé axit clohidric d&c hoac axit nitric dac (khoang ¥4 thé tich nwéc trong cbe).
h) Phan (rng tao thanh dong (1) axetilua

Héa chét: Béng (1) clorua, dung dich NH5 déc.

Diéu ché dung dich phtrc [Cu(NH;),]CI

Lac 1g mudi CuCl vé&i 1,5 — 2,0ml dung dich NH; dac pha loang hdn hop béi 10ml nwéc.

Dé lang két tha, gan |y dung dich khéng mau dé 1am thi nghiém.

?

Néu dung dich nhém mau xanh (do co I&m ion Cu®) thi dun nhe dung dich, déng thoi nhé

vao tteng giot dung dich hidroxilamin clohidrat 1% ( hodc hidroxilamin sunfat 1%) cho t&i khi dung

dich tr& thanh khéng mau.
Hydroxylamin la chat khir:
4Cu% + 2 H,NOH — 4Cu™ +4H" + N,O +H,0
Cho 2 ml dung dich phtrc [Cu(NH3),]CI vao éng nghiém va dan dong khi axetlen vao dung
dich. Quan séat qué trinh xuat hién két tia déng axetilua va mau séc cta két tia.
Sau thi nghiém déng acetilua dwoc phan gidi bang cach nhd vao két taa vai giot HCI dac
hoac HNO; dac.

1. Nhing két ludn gi dwoc rit ra tir két qua thi nghiém tao ra bac va déng axetilua? Viét

cac phuwong trinh phan (eng.

2. Tai sao phai cho dung dich axit vao két tua déng va bac axetilua? Viét cac phuong

trinh phén trng.
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2.3. HIDROCACBON THOM
a) Phan rng oxi héa benzen va toluen
Héa chét: Benzen (tinh khiét), toluen, dung dich KMnO, 5%, dung dich H,SO, 2N.

Cho vao hai é6ng nghiém, méi éng 1ml dung dich KMnO, 5% va 1ml dung dich H,SO, 2N.
Cho tiép vao éng th&r nhat 0,5ml benzen, 6ng tht hai 0,5ml Toluen. Ca hai éng nghiém dwoc day
nat cé éng thuy tinh thédng dirng. Lac nhe va dun néng ca hai éng nghiém trén ndi nwéc. Quan sat

hién twong( mau, két tua) xay ra trong cd hai éng nghiém.

Néu muc dich cua thi nghiém. Gidi thich nguyén nhan sw khac nhau vé tinh chét cua

benzen va toluen dbi véi kalipermanganat. Viét phuwong trinh phén (ng.
b) Phan rng brom héa benzen va toluen

Héa chét: Benzen (tinh khiét), dung djch brom trong cacbon tetraclorua (ti 1é 1:5 theo thé
tich). Bot sét.

a. LAy hai 6ng nghiém khé, cho 1ml benzen vao éng thir nhat va 1 ml toluen vao éng thw

hai. Cho tiép vao méi 6ng 1mldung dich brom rdi lac déu.

Chia dung dich trong méi éng thanh hai phan bang nhau. Phan th& nhat dwoc déat trén gia.
Phan thir hai dun néng dén sbi nhe (nén day dng nghiém bang nut cé 1&p dng thuy tinh thang ding)
trén ndi nwdc rdi dat vao gia. Quan sat va so sanh mau dung dich ctia phan thie nhét va phén thir

hai cta tirng hidrocacbon.

b. Cho mét nhim bét sat (bang hat dau xanh), 1ml benzen va 1ml dung dich brom vao éng
nghiém khé. Lac nhe va dun néng hén hop dén séi nhe trén ndi nwdc. Khi hdn hop dang séi dua
manh gidy quy xanh tAm wét vao miéng édng nghiém. Quan sat sw bién dbi mau ctia dung dich va

mau cla manh gidy quy.

? | 1. Néu muc dich cua thi nghiém.

2. Néu va gidi thich céc hién twong xay ra. Viét cac phuong trinh phan tng.
3. Vai tro cta bot sét? Co6 thé thay bot sét bang chéat nao?
c) Phan rng nitro héa benzen
Héa chét: Benzen, axit sunfuric (D=1,84 g/ml), axit nitric (D=1,4 g/ml).
Dung cu: céc thuy tinh 50ml.

ROt tr tlr 2ml axit sufuric vao dng nghiém (ho&c binh cau nhd) da chira sén 1,5ml axit nitric
va lam lanh trong chau nwédc. Nhd tir tr 1ml benzen vao hén hop axit déng thoi 1dc manh éng
nghiém trong chau nwéc. Sau khi da I&c lién tuc hén hop trong vong 6-10 phut rét tir tr hén hop
vao cbc chira 20 -30 ml nwéc lanh. Dung dia thuy tinh khudy déu hén hop, sau do dé yén. Quan
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sé&t qué trinh phén I6p cta hén hop! Nhan xét mau va mui thom déc trung (mui hanh nhén) cua I6p

chét hitu co (& duwéi) c6 chira nitro benzen.

1. Vai tro cua axit sunfuric trong phan (ng nitro héa? Viét phuong trinh phan (ng tao ra

nitro benzen béng hén hop nitro héa.
2. Tai sao phéilam lanh hén hop phan g (tao ra nitro benzen)?
d) Phan trng sunfo héa benzen va toluen

Héa chét: Benzen, toluen, axit sunfuric déc (D=1,84 g/ml). Dung cu: Ong nghiém cé nut I3p

v6i 6ng thuy tinh thdng, cbc thuy tinh 50ml.

Cho 0,5ml benzen vao éng nghiém thir nhat, 0,5ml toluen vao éng nghiém thr hai. Cho
tiép vao médi 6ng 2ml axit sunfuric. Ca hai éng nghiém dwoc day bang nat cé éng thuy tinh thdng
dirng va dun néng trén ndi nwdc séi, ddng thei lac déu. Theo déi qué trinh hoa tan déan céc chét
trong hén hop. Tiép tuc dun néng dén khi dwoc hén hop ddng nhat. D& ngudi. Tirng hén hop dwoc
rét vao moét codc rieng chira sén 20ml nwéc. Nhan xét khd ndng hoa tan cta hén hop phan tng

trong nuwarc.

?

1. Bac diém cuda phan tng sunfo héa hidrocacbon thom ?Viét phuwong trinh phén (g sunfo

héa benen va toluen bang axit sunfuric.

2. Gidi thich tai sao hén hop sén phédm phan tng tan duoc trong nuéc.
e) Phan &rng nitro héa naphtalen

Hoéa chét: Naphtalen (bot) axit nitric déc (D=1,4 g/ml)

Dung cu: Céc thuy tinh nhé.

Cho 0,5g naphtalen (dang bét) vao 6ng nghiém da chia sén 2ml axitnitric d3c. L&c hén
hop & nhiét d6 phong . Nhan xét sw bién déi mau ctia hén hop! Bun néng hdn hop trén ndi nuéc
s6i va lac nhe cho dén khi hoa tan hét naphtalen. Rét hdn hop vao cbe chiva 10ml nwéc lanh. Quan

sat mau séc cla céc tinh thé alpha-nitronaphtalen. Loc |y san pham. Rira két tGa bang nwéc.

? 1. Tai sao khi nitro héa nitro naphtalen khéng can cho thém axit sunfuric? Viét phuong trinh

phén trng tao ra alpha-nitronaphtalen.

2. Tai sao khi nitro héa nitro naphtalen bang axitnitric ddc khéng thu duwoc beta-

nitronaphtalen.
f) Phan trng sunfo héa naphtalen
Héa chét: Naphtalen (bét), axit sunfuric dac.

TN1: Axit - naphtalensunfonic
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Cho 1g naphtalen vao éng nghiém va dun trén ngon Itra dén cdn cho naphtalen néng chay.
Sau khi d& ngudi, cho thém 1ml axit sunfurcic dic vao dng nghiém. Bun néng can than hén hop
trén dén con va lac déu, dén khi tao ra chat I16ng ddng nhat; Lam lanh chét 1dng, cho thém 2-3 ml
nwéc va dun ndng nhe. Khi dé ngudi axit 4 - naphtalensunfonic tir tir két tda xudng (khéng c6 két

tda khi cho nhiéu nuéc).
TN2: Axit - naphtalensunfonic

Cho 1g naphtalen va 1ml va axit sunfuric dac vao édng nghiém. Bun néng hén hop trén ndi
nwéc soi trong khodng 10 — 15 phit cho dén khi naphtalen tan hét. Lam nguéi va can than rét 2 —

3ml nwée vao hdn hop. Nhan xét khd ndng tan cla axit - naphtalensunfonic trong nuoc.

Néu sw khac nhau co ban vé diéu kién phan (ng tao ra axit a- va f3 - naphtalensunfonic.

Viét phurong trinh phan ing.
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Bai 3: DAN XUAT HALOGEN CUA HIDROCACBON

3.1. PIEU CHE ETYL BROMUA
Héa chét: Ancol etylic, axit sunfuric déc, kali bromua (dang bét).

Cho 1,5ml ancol etylic va 1ml nwéc vao dng nghiém (1). D&t dng nghiém vao chau nwéc
lanh, nhé tir tir tivng giot 1,5ml H,SO, dac vao dung dich ancol déng thdi 1ac déu. Lam lanh hén
hop t&i nhiét d6 phong, cho tiép 1,5g KBr vao hdn hop. Lap dung cu nhw (hinh vé&). Ong nghiém

hing (6ng 2) chira 1ml nwéc va vai vién nuwéc da.

DBun néng hén hop phén (ng, lic dau dun nhe, sau dé dun néng dén séi. Quan sét nhing
giot chét Iéng tw tir Idng xubng déy éng nghiém hing. Ngirng dun khi thdy lwong chét 16ng trong
binh hirng khéng tang. Dung pipet 14y 1 giot chat 16ng & day dng nghiém hing . Nhd giot chét
I6ng d 6 chira 1ml nwdce vai vién nwédce va vai vién nwéce da.

Bun néng hén hop phén (ng, lic dau dun nhe, sau dé dun néng dén soéi. Quan sét nhing
giot chét I6ng tu tir Idng xubng déy éng nghiém hing. Ngirng dun khi thdy lwong chét 16ng trong
binh hirng khéng tang. Dung pipet ldy mét giot & day 6ng nghiém hing. Nhé giot chét 16ng d6 1én
soi day déng (ubn thanh nhirtng vong 16 xo nhd va da dwoc dbt néng trén ngon Itka dén cdn) va dua

ngon day ddng vao ngon Itra d&n cén. Nhan xét mau ngon lia.

1. Tai sao phai dwa thém nuéc vao hén hop phan tng ?

2. Viét phuong trinh phan ung diéu ché etyl bromua ttr ancol etylic. Néu nhiing phuong
phép da dung dé chuyén dich can bdng phan tng sang phia tdng hiéu suét etyl

bromua.
3. Nhiing phan trng phu xay ra trong qua trinh diéu ché etyl bromua?
3.2. PIEU CHE ETYL CLORUA
Héa chét: Alcol etylic, axit sunfuric d&c, natri clorua (dang bét).

Cho vao 6ng nghiém 2ml ancol etylic, 1ml H,SO, dac va 0.1g natri clorua. Day éng nghiém
bang nut cé 1ap éng thuy tinh thang va dau vuét nhon (H5). Lac nhe, dun hén hop phan ¢ng trén
ngon Itra dén cdn (cén than! hén hop dé bi trao). Dbt khi etyl clorua t, = 12,4°C thoat ra & dau bng

dan khi. Quan sat mau ngon lira.
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? Viét céc phuong trinh phdn tng diéu ché etylclorua ttr ancol etylic, natriclorua va axit

sunfuric. Gidi thich mau déc trung cta ngon Iira khi détetyl clorua.

3.3. PIEU CHE IODOFOM TU’ RUQU ETYLIC VA ACETON

Hoéa chét: Ruou etylic, axeton, dung dich Kl bdo hoa I, dung dich NaOH 2N.
a) Diéu ché iodofom tir rworu etylic

Cho vao 6ng nghiém 0.5ml rwou etylic 1.5ml dung dich Kl bdo hoa iod va 1.5ml dung dich
NaOH 2N. Lac déu éng nghiém va dun nhe (khéng duoc dun séil) cho dén khi dung dich xuét hién

két tda van duc. Lam lanh 6ng nghiém bang nwéc lanh. Quan sat mau chét két tua.
b) Piéu ché iodofom tir axeton

Cho vao 6ng nghiém 2ml dung dich Kl bao hoa I, va 2ml dung dich NaOH 2N. Rét 0.5ml

dung dich axeton vao hén hop trén va lac nhe. Quan sat mau cia chét két tua.

1. Viét phuong trinh phdn tng diéu ché iodofom tir rurou etylic va aceton.
2. Tai sao khéng duoc dun séi hén hop phan tng.

3. Cho biét ddc diém céu tao ctuia cac hop chét cé6 khd ndng phan tng véi I, dé tao ra

iodofom.
3.4. PIEU CHE BROMOFOM TU AXETON
Hoéa chét: Axeton, brom, dung dich NaOH 10%

Cho 1.5ml axeton, 3ml dung dich NaOH 10% va 10 giot Br, (Cén than!bLam trong ti hot)
vao 6ng nghiém. L&c nhe hén hop. Quan sat dung dich phan ng (mau séc, trang thai...)
Gan bd 16p nwéc & trén, l1ay soi day ddng nhing vao phan con lai ctia day dng nghiém rdi

dwa vao ngon Itra dén cén (Iam twong tw thi nghiém 5 chwong 1). Nhdn xét mau ngon Iira.

?

1. Viét phuong trinh phan tng diéu ché bromofom ttr axeton.

2. Nhén xét vé db tan cta bromofom trong nwdéc va so sanh khéi lwong riéng cua

bromofom v&i nwéc. Gidi thich.
3.5. PIEU CHE BROM BENZEN
Héa chét: Benzen, brom, sét (bot), voi xit, dung dich NaOH 2N

Thi nghiém dwoc tién hanh trong td hét, dung cu theo hinh 6. Cho vao éng nghiém khé mét
it bot sat, 1ml benzen va 0.5ml brom.

Miéng 6ng nghiém dwoc day ngay bang nat cé 6ng dan khi cong. Dau cubdi ctia éng dan khi
ndi v&i 6ng hap thu.L&c déu dng nghiém.Quan sat hién tuong xay ra trong 6ng nghiém (mau cda
dung djch, bot khi...).
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Sau khi khdng con bot khi tach ra, dat dng nghiém vao ndi nwéc ndng (60 — 70°C) khoang
2 phut. Bua 6ng nghiém ra khéi nwéc néng, 1am lanh. Léc hén hop san phdmvéi dung dich NaOH
cho dén khi dung dich khéng con mau brom. Lép nwéc & trén dwoc hat bang pipet. Lép chét 16ng
con lai chtra brom benzen. Cé thé so bé nhan ra brombenzen nhé phan ng xac dinh dinh tinh

brom (twong ty thi nghiém 5 chwong 1).

1. Viét phuong trinh phén (g diéu ché brmbenzen ttr benzen

2. Tai sao phai lap éng hép thu khi vao éng nghiém phén tmng?

3. Tai so phai dun néng hén hop phan ting trong ndi nuwéc néng ?
3.6. PHAN (’'NG CUA DAN XUAT HALOGEN VOl DUNG DICH KIEM

Hoéa chat: Dan xuét halogen mach hé (C,HsBr, C,HsCl), dung dich NaOH 10% (trong nudr,
khéng I4n ion halogen), dung dich HNO3; 20%, dung dich AGNO3 1%.

Cho 0.5ml dan xuét halogen va 2-3 ml nwéc cat vao 6ng nghiém rdi lac déu. D& hén hop
tach thanh 2 16p, gan bd Iép nwéc & trén sang dng nghiém khac da chira san vai giot AGNO;. Néu
thdy c6 két tia bac halogenua, tiép tuc tién hanh nhw trén dén khi thtr nwédc rira khéng con ion

halogen.
Sau d6 cho 2 ml dung dich NaOH 10% vao éng nghiém chira dan xuét halogen. Lac nheva
dun hdn hop phan ng dén s6i. D& ngudi, gan Iép nwéc & trén sang dng nghiém khac, axit hoa Iop

nwéc nay bang HNO; 20% va nhd thém vai giot dung dich AgNOs. Nhén xét hién tuong xay ra.

1. Néu muc dich cua thi nghiém.
Giéi thich quaé trinh tién hanh thi nghiém.

Viét cac phuong trinh phan tng xay ra.

AN w0 BN

Néu duw kién két quéa thi nghiém thu duoc khi thay dung dich NaOH trong nuéc béng
dung dich NaOH trong ancol.

3.7. PHAN I’'NG CLOROFORM VO DUNG DICH KIEM

Héa chét: Cloroform, dung dich NaOH 10%(trong nuéc, khdng Ian ion halogen), dung dich
HNOj3; 20%, dung dich dung dich Amoniac 10%, dung dich KMnO, 1%.

Cho 1ml CHCI; da rira sach ionhalogen (xem thi nghiém 5.6) va 3ml dung dich NaOH 10%
vao 6ng nghiém. Lac déu va can than dun séi hdn hop. LAm lanh hdn hop phan &ng, gan lay phan

dung dich trong & phia trén réi chia thanh 3 phan:

- Phan th& nhat dwoc axit hoa bang HNOs, sau d6 nhé thém vai giot dung dich AgNO; 1%.
Nhén xét hién twong xay ra.
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- Cho 1ml dung dich bac amoniacat vao phan th hai va dun néng nhe. Quan sét hién tuong

két tda bam vao thanh 6ng nghiém.

1. Néu muc dich caa thi nghiém.
2. Giai thich quéa trinh tién hanh thi nghiém
3. Viét cac phuong trinh phan g xay ra.
3.8. KHA NANG PHAN (’'NG CUA NGUYEN T HALOGEN LIEN KET VOI NHAN THOM

Hoéa chét: Clobenze hodc brombenzen, dung dich NaOH 10% (trong nuéc, khéng lan
halogen), dung dich HNO3 10%, dung djch AgNOj3; 1%.

Cho 0.5ml clobenzen da loai hét halogen (xem thi nghiém 5.6) va 1- 2ml dung dich NaOH
10% vao éng nghiém. Lac déu va dun hdn hop dén so6i. Lam lanh hén hop, gan Iy phan dung dich
& phia trén. Axit héa phan dé bang dung dich HNO; 20%, nhé thém 1-2 giot dung dich AgNO3 1%.

Quan séat xem c6 hién tuong két tia hay khéng?

1. Néu muc dich caa thi nghiém

2. Twr két qua thi nghiém hay rut ra nhan xét vé kha ndng phan ung cia dén xuét halogen
thom. Giai thich.

3.9. KHA NANG CUA PHAN (PNG CUA NGUYEN TU’ HALOGEN LIEN KET VOl MACH BEN
CUA NHAN THOM.

Hoéa chét: Benzyl clorua, dung dich NaOH 10% (trong nuéc, khdng 1an ion halogen), dung
dich HNO3 20%, dung dich AGNO3; 1%.

a/ Cho 0.5ml benzyl clorua dé loai hét ion halogen (xem thi nghiém 3.6) va 1-2ml dung dich NaOH

10% vao 6ng nghiém.

L&c déu va dun can than hdn hop dén sbi. Lam lanh hén hop rdi gan lay phan dung dich
trong & phia trén. Axit hoa phan dung dich vira gan dwoc bang HNO3; 20% va nhd thém vao d6 1-2
giot dung dich AgNO3 1%. Quan sét hién tuong xay ra.
b/ Cho 0.5ml enzyl clorua da loai hét ion halogen, va 1-2ml nuéc cat vao 6ng nghiém. Lac déu va
dun can than hén hop dén soéi. Lam lanh hén hop, gan lay phan dung dich trong & trén. Nhé vao

phan dung dich trong d6 1-2giot dung dich AgNO3 1%. Quan sét hién tuong xay ra.

? 1. Néu muc dich ctaa thi nghiém.

2. Tir céc két qua thi nghiém & phén a/ va b/ hdy rut ra nhan xét vé kha ndng phén ing
cla cla dan xuét halogen cé nguyén ti halogen lién két véi mach ben ctia nhan thom.
Giai thich.

3. Viét cac phuong trinh phan (g xay ra.
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Bai4: ANCOL - PHENOL - ETE

4.1. PIEU CHE ANCOL ETYLIC TUYET DOI

Hoa chat: Ancol etylic 96°, CuSO,.

Cho 1g CuSO, vao chén s, dun néng chén st cho dén khi dwoc CuSO,4 khan (cé mau
trang). D& ngudi.

Cho CuSO, khan va 2-3 ml ancol etylic 96° vao dng nghiém kho. Lic déu hdn hop va dun
néng nhe dng nghiém.

Nhén xét sw thay d6i mau cua CuSO,. Gan ancol etylic tuyét déi sang 6ng nghiém kho dé
[am thi nghiém 6.2.
4.2. PHAN NG CUA ANCOL ETYLIC VOI NATRI

Hoéa chét: Ancol etylic tuyét dbi, natri kim loai, phenolphtalein (dung dich 1% trong ancol
etylic).

Cho mé6t mau Na (bang hat dau xanh nhd) da dwoc cao sach (I¢p oxit...) vao ng nghiém
khé da chira sén 2ml ancol etylic khan. Bjt miéng éng nghiém béng ngén tay céi. Khi phan ¢ng da
két thic, dwa miéng 6ng nghiém lai gan ngon Itra dén cbn va bd ngén tay bit miéng dng nghiém ra.
Két tha trang con lai trong 6ng nghiém dwoc hoa tan bang 0.5 — 1.0ml nwéc cat. Nhé vao miéng
6ng nghiém mét vai giot phenolphtalein. Nhan xét cac hién tuwong xay ra trong qué trinnh2 thi

nghiém.

1. Néu muc dich cda thi nghiém

2. Tai sao phai dung ancol etylic tuyét déi

3. Viét cac phuong trinh phan g xay ra.
4.3. OXI HOA ANCOL ETYLIC BANG DONG (Il) OXIT

Hoéa chét: Ancol etylic, ddy déng (ubn thanh vong xodn), dung dich axit fucsinsunfuro
(thuéc thir Sip).

Cho 0.5 — 1.0ml ancol etylic vao éng nghiém kho. Nung néng soi day déng (phan vong
xoan) trén ngon Ira dén con cho t&i khi tao ra I&p déng (1) oxit mau den. Nhing ngay s¢i day dong
dang con néng vao éng nghiém chira ancol etylic. Quan sét sw bién mau cua sgi ddy dong. Lap lai
qua trinh trén vai 1an. Nhé vao 6ng nghiém 5-6 giot dung dich axit sunfuro. Quan sét sw thay déi

mau cla dung dich (xem thi nghiém vé phan trng mau andehit, chuong V).

?

1. Gidi thich qua trinh tién hanh thi nghiém va céc hién tuong xay ra.

2. Viét cac phuong trinh phdn tng xay ra.
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4.4. OXI HOA ANCOL ETYLIC BANG DUNG DICH KALI PERMANGANAT

Hoéa chét: Ancol etylic, dung dich KMnO, 0.1N, dung dich H,SO, 2N , dung dich axit
fucsinsunfuro (thuéc thir Sip).

Cho 1ml ancol etylic, 1ml dung dich KMnO,4 0.1N va 1ml dung dich H,SO4 2N vao 6ng
nghié. Bun néng nhe éng nghiém trén ngon Itra dén cbn (dun néng nhe dé tranh rwou, dac biét san
pham sinh ra dé& bay hoi) va quan sat sw thay déi mau ctua dung dich. Néu dung dich van con mau

tim hong thi thém vao dé vai tinh thé natri sunfit hoac tinh thé natri hidrosunfit.

Sau khi hén hop phan (rng da méat mau hoan toan, nhé vao dé 5- 6 giot dung dich axit

fucsinsunfuro. Quan sat mau cta hén hop.

1. Gidi thich sy bién déi mau cta dung dich trong qua trinh thi nghiém.

2. Viét cac phuong trinh phén (g xay ra.
4.5. PHAN NG CUA ANCOL VO'I THUOC THUW LUCA

Héa chét: Ancol n-propylic, ancol iso propylic, ancol tert-butylic, thuéc thtr Luca (ZnCl, trong
HCI déc).

Cho vao 6ng nghiém kho, méi dng nghiém 0.5ml mét trong cac ancol sau ancol n-propylic,
ancol iso propylic, ancol tert-butylic. Cho tiép vao mdi éng 1.5ml thudc thir Luca. Lac déu hén hop,
sau d6 dé yén trén gia 6ng nghiém khoang 2-3 phat. Quan sét hién twong phén I6p, duc...) xay ra

trong 3 6ng nghiém.

?

1. Néu muc dich cda thi nghiém

2. Nhéan xét gi duroc rit ra tir két qua thi nghiém? Viét phuong trinh phan tng.
3. Trong phan tmg véi thubc thir Luca, ancol thé hién tinh chét gi (axit hay bazo) ?
4.6. PHAN IPNG CUA ETYLENGLYCOL VA GLIXERIN VO DONG (i) HIDROXIT

Hoéa chét: Etylenglycol, glixerin, ancol etylic, dung dich CuSO, 2%, dung dich NaOH 10%,
dung dich HCI 10%.

Chuan bj ba éng nghiém, cho vao méi 6ng 3-4 giot dung dich CuSO, 2% va 2-3ml dung
dich NaOH 10%. L&c nhe. Tiép tuc nhd vao éng th nhat 2-3 giot etylenglycol, 6ng thi hai 2-3 giot
glixerin, 6ng thir 3 2-3 giot ancol etylic. Lac nhe ca 3 6ng nghiém va quan sét cac hién twong (mau
séc dung dich, két tua) xay ra. Sau d6 thém vao 3 édng nghiém tirng giot dung dich HCI va quan sat

céc hién twong (mau sic dung dich....) xay ra.

? 1. Néu muc dich cua thi nghiém.

2. Viét céc phuong trinh phan tng xay ra.

3. Cho biét méi truong ( axit hay bazo) ctiia phdn ung gitraetylenglycol hodc glyxerin véi
dbng (Il) hidroxit?
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4.7. PHAN (’'NG PEHYDRAT HOA GLIXERIN

Héa chét: Glixerin, kali hodc natri hidrosufat khan, dung dich axit fucsinsunfuro:.

Cho khoang 1g kali hydrosunfat khan vao éng nghiém khé va nhd thém vao dé 5-6 giot
glixerin. Dun néng manh éng nghiém va dat moét manh nhé gidy loc c6 tdm dung dich axit
fucsinsunfuro 1&n miéng éng nghiém. Nhan xét mui ddc trungcia sén phdm va quan sét sw xuét

hién mau cta ménh giay loc.

1. Vai tro cla kalihydrosunfat khan va axit fucsinsunfuro trong thi nghiém?
2. Viét cac phuong trinh phan tng xay ra.
4.8. DIEU CHE DIETYLETE (ETE ETYLIC)

Héa chét: Ancol etylic, H,SO, dic.

Cho 1ml ancol etylic vao éng nghiém khd, cho tiép tirng giot tir tr tirng giot H,SO, dac
(1ml) va lac déu. Bun hén hop can than dén so6i nhe. Pwa 6ng nghiém ra xa nguén nhiét va nhé ti
tr 5-10 giot ancol etylic theo thanh éng nghiém vao hén hop dang néng. Nhén xét mui déc trung
cla dietyl ete bay ra. Sau d6 day dng nghiém bang nut cé éng dan khi vubt nhé & dau phia trén.
Tiép tuc dun néng can than hén hop va dung que diém chay dé dét ete thoat ra tir 6ng dan khi.

Nhéan xét mau ngon Itra chay cua ete.

1. Tai sao can nhd thém ancol etylic vao hén hop ancol etylic va axit sunfuric?

2. Viét cac phuong trinh phdn (g xay ra.

3. Ngon Itra chay cua dietyl ete sang hon ngon Iira chay cta ancol etylic. Gidi thich.
4.9. NHAN BIET PEOXIT TRONG DIETYL ETE

Hoéa chét: Dietyl ete (da bdo quan lau), dung dich KI 1% (khéng 1an 1), dung dich hé tinh
bét

Cho vao éng nghiém 1ml dietyl ete, 1ml Kl 1% va 0.5% dung dich H,SO, 10%. Lac nhe éng

nghiém. Nhan xét mau cida dung dich. Nhé thém 2 giot dung dich hé tinh bét 0.5% vao hén hop va

l4¢c nhe. Tiép tuc quan sat mau cda dung dich.

? 1. Khi dé Iau trong khéng khi, déc biét c6 chiéu séng, dietyl ete bj oxi hda bdi oxi khéng khi

tao ra hop chéthidropeoxit. Viét phuong trinh phan tng oxi héa dietyl ete béi oxi khéng khi.

2. M6 ta céc hién twong xay ra va viét phuong trinh phan (rng cda hidropeoxit véi Kl trong

moi trirong axit.

4.10. PHAN U’NG CUA PHENOL VOI NATRI HIDROXIT VA MUOI NATRI CACBONAT
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Héa chét: Dung dich bdo hoa phenol trong nuéc, dung dich NaOH 2N, dung dich Na,COs
2N, dung dich NaHO3 2N, dung dich HCI 2N.

a/ Cho 1ml dung dich phenol vao 6ng nghiém va cho thém tir tir tieng giot dung dich NaOH 2N dén

khi dwoc dung dich trong subt.
Chia hén hop thanh hai phan dé lam tiép cac thi nghiém sau:
- Cho twr tir tirng giot dung dich HCI vao phan th&r nhéat, 1ac nhe va quan sat hién tuong xay
ra.
- Dén lubng khi CO, dw vao phén thir hai. Quan sét hién tuong xay ra.

b/ Cho vao hai éng nghiém,méi dng 1mL dung dich phenol bao hoa trong khi l&c nhe thém vao éng
thé nhat 1ml dung dich Na,CO; 2N va vao éng th& hai 1ml dung dich NaHCO; 2N. Theo déi hién

twong xay ra & ca hai dng nghiém.

? 1. Néu muc dich cta thi nghiém

2. Nhitng nhan xét duoc rit ra tir céc két qua thi nghiém?

3. Viét cac phuong trinh phan tmg xay ra.

4.11. PHAN (NG CUA CAC PHENOL VO SAT (lll) CLORUA

Héa chét: Dung dich phenol 5%, dung dich m-crezol 5%, dung dich p-crezol 5%, dung dich
FeCl; 5%, ancol etylic, dung dich HCI 2N.

Cho vao 3 6ng nghiém, méi 6ng mét ml dung dich clia mét trong cac chét sau: phenol 5%,
m-crezol 5%, p-crezol 5%. Cho tiép vao méi 6ng mot giot dung dich FeCl; 1% va lac nhe. Nhan xét
sw déi mau ctia cac dung dich.

Méi dung dich dwoc chia thanh 2 phan. Nhé tir tr tirng giot ancol etylic vao phan thivr nhat va dung
dich HCI 2N vao phan thi hai cho dén khi dung dich mat mau.
4.12. PHAN 'NG BROM HOA PHENOL

Héa chét: Dung dich phenol 5%, dung dich bdo hoa brom trong nudéc

Cho 0.5ml dung dich phenol vao éng nghiém va nhé tiép tirng giot dung dich nwéc brom,
déng thoi 1ac nhe dung dich cho dén khi xuét hién két tia. Tiép tuc nhé that dw nwdc brom vao

dung dich. Nhan xét s bién déi mau séc cda dung dich.

1. Néu nuc dich ctda thi nghiém
2. Viét cac phuong trinh phan tng xay ra.

3. Tw két qua cua thi nghiém hay rut ra két ludn vé kha ndng phan ung thé

cla phenol. Giai thich.

4.13. BPIEU CHE AXIT PICRIC (2,4,6 - TRINITROPHENOL)
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Héa chét: Phenol, axit sunfuric déc, axit nitric ddc (D = 1.5 g/ml)

Cho 0.5g phenol va 1.5ml H,SO, dac vao éng nghiém, sau dé dun néng hén hop dé thu
dwoc chét 16ng ddng nhét. R6t can than hén hop 16ng d& dwoc lam ngudi sang 6ng nghiém khac ¢
chtra s&n 2ml nwéc lanh. Nho tir tir axit nitric dic vao hdn hop va lac déu. Dung dich nhém mau dé
t6i. Bun néng hén hop trén ndi nwdc néng trong vong 15 phat. Sau khi lam lanh dem pha lodng

bang mot thé tich nwéc twong dwong. Axit picric két tia & dang tinh thé mau vang.

1. Dé dié ché axit picric nguoi ta phai tién hanh phan (g sunfo héa truéc phan (g itro
héa. Gidi thich.

2. Viét cac phuong trinh phan (g xay ra.

4.14. PIEU CHE PHENOLPHTALEIN

Héa chét: Phenol, anhydric phtalic, axit sunfuric ddc (D = 1,84g/ml), dung dich NaOH 2N,
dung djch HCI 2N.

Cho 0.05 — 0.1 g anhydric phtalic (nghién nhd) 0.1 — 0.2g phenol va 3-4 giot H,SO, d&c vao
bng nghiém khé. Bun néng hén hop dén néng chay (hén hop nhuém mau dé tdi) trén ngon Itra dén
con trong vong 2 — 3 phut. Lam ngudi hdn hop, rét vao dé 5-6ml nwéc. Bun néng nhe dng nghiém
dé san phdm mau tan. LAy mét giot dung dich nhé trén t& gidy loc. Sau khi giot dung dich d& tham
hét vao gidy, dem nhé thém vao gitra vét thAdm 1 giot dung dich kiém. Nhén xét mau cia vét thdm
trén gidy loc.

Nho 1&n vét thAm c6 mau 1 giot dung dich HCI. Nhé tiép vao d6 1 giot dung dich kiém. Theo

d6i sw bién déi mau trén vét thadm.

1. Viét phuong trinh phan (g diéu ché phenolphtalein

2. Giéi thich hién tuong bién déi mau cta phenolphtalein trong méi triong bazo va moéi

trurong axit.
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Bai 5: ANDEHIT — XETON

5.1. DIEU CHE AXETANDEHIT TU’ AXETILEN

Héa chat: Cnxi cacbua (d4t dén), thuy ngén oxit, axit sunfuric dic, dung dich axit

fucsinsunfuro.

Cho vao binh cau 1 (hinh vé ) vai vién canxi cacbua. Cho vao éng nghiém (2) khoang 0.1g

HgO. Rét vao dng nghiém (3) khoang 1 — 2 ml nwéc lanh va vai vién nuéc da nhé.

Sau khi da chuan bi xong méi I&p dung cu nhw hinh vé. Hé théng dng dan khi phai that kin.
Dat 6ng nghiém (2) trong cbc nwdc ndng (nhiét dd khoang 80 — 90°C va duy tri nhiét dd nay trong
subt thoi gian thi nghiém). Dat éng nghiém (3) trong cbc nwdc da. Ter phéu nhd giot (6) nhd tirng
giot nwéc lanh xubng binh cau véi tbc dd vira phai dé c6 thé dém dwoc tirng bot khi axetilen di
sang 6ng nghiém (2) trong thoi gian 10 phat. Nhén xét hién tuong xay ra & éng nghiém (2).
Axetandehit (tosﬁi : 20.8°C) duoc dong khi axetilen dw cudn theo sang 6ng nghiém (3) va tan vao
nwéc lanh. Nhé vao éng nghiém (3) vai giot dung dich axit fucsinsunfuro. Theo déi mau cda dung
dich trong éng nghiém (3).

1. Viét céc phuong trinh phan tng xay ra.

2. Phan g cdng nuéc vao axetilen xay ra & éng nghiém nao? Chét xuc tac cta phan

tng? Tai sao phéi d4t 6ng nghiém 3 trong céc nuéc da?
5.2. DIEU CHE ACETON TU CANXI ACETAT

Héa chét: Canxi acetat khan (nghién nhé thanh bét), dung dich NaOH 10%, dung dich HCI
10%, iot tinh thé.

Cho canxi acetat khan vao 6ng nghiém khé (Iwong canxi acetat chiém khoang % chiéu cao
bng nghiém). Bay 6ng nghiém bang nut cé dng dan khi cong. Dau cubi ctia éng dan khi nhing vao
4ng nghiém hirng chra sdn 1 — 1.5ml H,O (xem hinh 1, chwong 1). Pun néng nhe toan bd éng
nghiém, sau d6 tap trung dun néng phan chira canxi acetat trong khodng 5-7 phut. Nhan xét sw

téng thé tich cda dung dich trong éng nghiém hing.

Cho vai tinh thé iot vao dung dich trong 6ng nghiém hirng lac déu va cho thém tirng giot

dung dich NaOH 10% cho dén khi mat mau iot. Theo déi hién tuong két taa trong dung dich.
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Sau khi 1am lanh éng nghiém chiva hén hgp phan trng ban dau, nhé vao dé 1 — 2 ml dung dich HCI
10%. Theo dbi hién twong sui bot khi.

1. Viét phuong trinh phén (g diéu ché axeton tircanxi axeta.t
2. Taisao c6 sy tang thé tich dung dich trong 6ng nghiém hing?

3. Muc dich cua thi nghiém cho iot va dung dich NaOH vao dung dich trong éng nghiém
hirng cho dung dich HCI vao éng nghiém chira hén hop phén g ban dau?

5.3. PHAN ’'NG MAU CUA ANDEHIT VO'I AXIT

Héa chét: Dung dich fomendehit 40%,dung dich axetandehid 20%, dung dich axit

fucsinsunfuro, dung dich HCI dac.

Dung dich axit fucsinsunfuro’ duoc diéu ché bang cach hoa tan 0.2g fucsin (rosanilin) trong
200ml nwéc cét va cho thém vai ml dung djch nuéc bdo hoa khi SO, (hodc 2g NaHSO; va 2ml
dung dich HCI d&c). Néu sau 15 — 20 phit ma dung dich khéng mét mau thi cho thém mot it tha

hoat tinh, I4c cho dén khi mét ma, sau dé loc bé than hoat tinh..

Thubc thir duoc giik trong binh kin, tranh énh séng. Luong dw cia SOy trong thubc thir cang it
thudc thir cang nhay.

Cho vao hai éng nghiém, méi éng hai giot dung dich axit fucsinsunfuro. Nhé vao éng nghiém the

nhét 5 giot dung dich axetandehit 20%. Nhan xét hién tuwong xuét hién mau & cé hai éng nghiém.

1. Ban chét ctia phén ung mau gitta andehit véi axit fucsinsunfuro? Tai sao céc xeton

khéng cé phan teng véi axit fucsinsunfuro.
2. Giai thich cac két qua thi nghiém.
5.4. PHAN I’'NG OXI HOA ANDEHIT BANG HQPP CHAT PHUYC CUA BAC (THUOC THU TOLEN)

Héa chét: Dung dich fomandehit 5% (hodc dung dich axetandehit), dung dich AGNO; 1%,
dung dich NaOH 10%, dung dich NH3 5%.

Céc 6ng nghiém dung trong thi nghiém nay phéi riva that sach bang céach nhé vao may giot
dung dich kiém dun néng nhe, trang déu, sau dé dé di va trang éng nghiém bang nuéc cét.

Cho vao éng nghiém (da rira sach) 1ml dung dich AgNO3 1%, I&c 6ng nghiém va nhé thém
tlr tlr trng giot NH3 5% cho dén khi vira hoa tan két tGa bac oxit (thuéc thir Tolen sé& kém nhay néu
cho dw dung dich NH3).

Nho vai giot dung dich fomandehit vao dung dich thubc thtr Tolen. Bun néng hén hop vai
phut trén ndi nwéc nong 60-70°C. Quan sat I6p bac kim loai bam trén thanh éng nghiém (doi khi
bac kim loai tach ra & dang két tGa v6 dinh hinh mau den).
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Tién hanh thi nghiém twong tw véi axetandehit.

1. Viét cac phuong trinh phan tmg xay ra.

2. Tai sao céan rira sach éng nghiém bang dung dich kiém truée khi tién hanh thi nghiém?
5.5. PHAN (’'NG OXI HOA ANDEHIT BANG DONG (Il) HIDROXIT

Héa chét: Dung dich fomendehit 5%, dung dich NaOH 10%, dung dich CuSO, 2%.

Cho 1ml dung dich fomandehit 5% va 1ml dung dich NaOH 10% vao éng nghiém. L&c hén
hop va nhé tr tiv tirng giot CuSO4 2% cho dén khi xuét hién huyén phu. Bun néng phan trén cua
hén hop trén ngon Itra dén cdn cho dén séi, con phan dwéi ctia hdn hop dé so sanh. Quan sét hién
twong bién déi ttr mau xanh nhat (cta huyén pht) sang mau vang (cta két taa) réi mau dé (cua két

taa).

1. Viét phuong trinh phdn (ng oxi héa andehit fomic dén axit fomic béi déng (Il) hidroxit.
2. Nhiing hop chét nao (cda déng) cé6 mau xanh nhat, mau vang, mau dé?
5.6. PHAN U'NG OXI HOA ANDEHIT BANG THUOC THU FELING
Héa chét: Dung djch fomandehit 5%, dung dich thudc thi feling.
Thuébc thir feling la hén hop cua dung dich feling A va feling B.
Feling A: Hoa tan 34.6g CuS0O,.5H,0 trong 500ml nwéc.
Feling B: Hoa tan 173g mudi natrikali tactrat, 70g NaOH trong 500ml nuéc.
Khi cén lam thi nghiém, nguoi ta trén hai thé tich bdng nhau cua dung dich Feling A va B
sé dwoc dung dich xanh thadm, goi la thubc th Feling.
Cho 1ml dung dich thuéc thtr Feling va 1-2 giot dung dich fomadehit vao 6ng nghiém. Bun

néng nhe hén hop trén ngon Ira dén cdn. Quan sét hién tuwong xay ra trong hén hop.

?

1. Viét phuong trinh phén tng xay ra khi trén Feling A véi Feling B.

2. Viét phuwong trinh phdn (g oxi héa andehit fomic bdng thubc thir Feling tao ra axit

fomic.

3. Dung thubc thir Feling dé oxi hoa andehit thuén Ioi hon dung déng (Il) hidroxit. Gidi
thich.

5.7. PHAN (’'NG CUA AXETON VA ANDEHID BENZOIC VO'I NATRI HIDROSUNFIT.

Hoé chét: Axeton, andehit benzoic, dung dich bdo hoa NaHSO;, dung dich HCI 10%, dung
dICh NGQCO;,: 10% .
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a/ R6t 3ml dung dich bado hoda NaHSO; vao 6ng nghiém. Lac manh va cho tiép 1ml axeton vao dung
dich chira NaHSO3. Hn hop toa nhiét. D&t 6ng nghiém trong coc nwéc da va quan sét sw xuét
hién két tda tinh thé trong 6ng nghiém. Néu hién twong két tia xay ra cham thi cé thé khoi mao két
tlia bang cach dung dia thuy tinh co nhe vao thanh éng nghiém (chd cé dung dich). Loc 14y két tha
tinh thé. Chia thanh hai phan va cho vao hai dng nghiém. Rét vao phan th(r nht 1ml dung dich HCI
10%, vao phan th& hai 1ml dung dich Na,CO; 10%. Pun néng nhe ca hai éng nghiém va nhan xét
mui bay 1én (cén than khi ngdi mui).

b/ Rét 0.5ml benzoic, 2ml dung dich bdo hda NaHSO; vao dng nghiém va Iac manh. Mui d3c trung
clia andehit benzoic dan dan bién méat va san pham tao ra & dang tinh thé. Tiép tuc lac hén hop téi
khi lwong két tia khong tang lén. Rét 6-8ml nwédc vao hén hop va dat dng nghiém vao ndi nuwéc

néng. Quan sét hién tuwong xay ra (lvong két tia, mui).

1. Néu muc dich cda thi nghiém.

2. Viét cac phuong trinh phan g xay ra.

3. Néu thay oxeton trong thi nghiém trén bang metyletylxeton hodc dietylxeton thi phan

céng cb xay ra khéng?
5.8. PHAN I’NG TAO 2,4-DINITROPHENYLHIDRAZON CUA BENZANDEHIT VA AXETON
Hoa chét: Benzandehit, axeton, dung dich 2,4 — dinitro —phenyl hydrazin hidroclorua.

Cho vao 6ng nghiém 1-2m dung dich 2,4-dinitrophenylhidrazin va 1-2 giot benzandehit. Lac
nhe hén hop. Theo déi hién tuong xay ra(két tha, mau). Loc va rira két tia bang nudc, sy kho san

pham dé dung cho thi nghiém 7.14

Tién hanh thi nghiém twong tw déi véi axeton.

1. Viét cac phuong trinh phan tmg xay ra.

2. Tai sao phai dung 2,4-dinitrophenylhidrazin & dang mudi véi axit clohidric?
5.9. PHAN I’'NG TAO RA SEMICACBAZON CUA AXETON

Héa chét: Axeton, semicachazit hidroclorua, kali axxetat.

Hoa tan 0.5g semicacbazit hidroclorua trong 2ml nwéc sau doé cho tiép 0.2m axeton va 0.4g
kali axxetat. Day 6ng nghiém bang nut va lac manh hén hop trong 2-3 phat. Day 6ng nghiém bang
nat va lac manh hén hop trong 2-3 phut. Bat 6ng nghiém vao cbc nwéc lanh va quan sat sw xuéat

hién két taa.

? 1. Tai sao phai dwa thém kali axxetat vao hén hop phan tng?

2. Viét cac phuong trinh phén (g xay ra.
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5.10. PHAN (’'NG NGUNG TU ANDOL VA CROTON CUA ANDEHIT AXETIC

Hoéa chét: Andehit axetic, dung dich NaOH 10%.

Rt 3ml dung dich NaOH 10% vao 6ng nghiém. Cho thém 5-6 giot andehit axetic va dun
néng nhe hén hop. Luc dau phan (ng tao ra andol (c6 mui d& chiu), sau d6 andol chuyén thanh
andehit crotonic (c6 mui khé chiu, cdn can than khi ngivi mui). Khi tiép tuc dun néng lau hon, chét

l6ng chuyén thanh nhwa mau nau.

?

1. Viét céc phuong trinh phan tmg ngun tu cua andehit axetic.

2. Tai sao khi dun néng lau, chat Idng chuyén thanh nhua.
5.11. PHAN NG CUA ANDEHIT BENZOIC VOI DUNG DICH KIEM
(Phan &ng Kanizaro - Tisenco)

Héa chét: Andehit benzoic, dung dich KOH 10% (trong ancoletylic, vira méi pha), kali
bicromat (bot) axit sunfuric dac.

Rét 5ml dung dich KOH 10% (trong ancol etylic) vao 1ml andehit benzoic trong éng nghiém
va lac déu. Hén hop phat nhiét va xuat hién khéi dong dic cac tinh thé san pham (tinh kali
banzoat). Loc ldy phan két tha tinh thé, réi chuyén vao dng nghiém. Cho thém vao dé 4-5ml nwéc,

lac cho tan hét két taa, réi rét thém 1ml dung dich HCI lodng. Theo d6i s xuét hién két tua.

Chuyén phan dung dich loc (sau khi d& loc |4y phan kali benzoat trén phéu) vao éng
nghiém va dun trong ndi nwéc séi dé lam bay hoi phan 16n ancol etylic. Cho 1-2ml nuéc, mét it bot
kali bicromat va 1ml axit sunfuric d&c vao phan con lai trong éng nghiém. Bun hén hop dén séi trén

ngon Itra dén con. Nhan xét mui cda hén hop.

1. Viét cac phuong trinh phén (g xay ra.
2. Tai sao phéi dung dung dich kiém trong ancol etylic?

3. Cho biét dic diém céu tao phén t cua cac andehit cé khd ndng tham gia phén (ng

Kanizaro — Tisenco.

http://hhud.tvu.edu.vn



Phan 2: Thwc hanh Héa hiru co’ Trang 175

Bai 6: AXIT CACBOXYLIC VA DAN XUAT

6.1. TINH CHAT AXIT CUA AXIT CACBOXYLIC

Héa chét: Dung dich CH;COOH 10%, axit axetic két tinh, dung dich Na,CO3z 10%, Mg (bot),
dung dich Metyl da cam, dung dich quy xanh, dung dich phenolphtalein 1% (trong ancol etylic).

a/ Nhé vao ba dng nghiém, méi éng 1 -2 giot dung dich CH;COOH 10%. Thém vao éng thi nhat 1
giot metyl da cam, dng thtr hai mét giot quy xanh, éng th(r ba mét giot phenolphtalein. Theo déi sw

bién déi mau trong ca ba éng nghiém.

b/ cho thém mot it Magié bot (bang hat dau xanh). Bay dng nghiém bang nut cé 6ng dan khi thang,
dAu phia trén dwoc vudt nhé (xem hinh 5). Pwa dau que diém dang chay vao dau vubt nhé clia ng
dan khi. Quan sét hién tuwong bung chay cua ngon Iira.

¢/ Cho khoang 0.1 — 0.2 gam CuO vao 6ng nghiém. Rét tiép vao dé 2 — 3ml axit axetic va dun nhe
hén hop trén ngon Itra dén cdn. Quan sét mau cta dung dich.

d/ Rét 1 — 2 ml axit axetic két tinh vao éng nghiém da chira sdn 1 — 2ml dung dich Na;SO; 10%.
Puwa que diém dang chay vao miéng éng nghiém. Quan sét hién tuong xay ra trong dung dich va

ngon lira & dau que diém.

1. Néu céac hién twong xay ra trong qua trinh thi nghiém va giai thich.
2. Viét cac phuong trinh phan tmg xay ra
3. Nhiing két luén nao dwoc rit ra ttr cac két qua thi nghiém.

6.2. PHAN NG OXI HOA AXIT FOMIC

Hoéa chéat: Axit formic, dung dich NaOH 10%, dung dich AgNO3 1%, dung dich NH5 5%,
dung dich H,.SO, 10%, dung dich KMnQ4 5%, dung dich nwérc véi trong.

a/ Oxi héa axit fomic bang thudc thir Tolen

Cho vao 6ng nghiém th(r nhat 1 — 2 ml dung dich AgNO; 1%, cho tiép khoang 1 — 2 giot
dung dich NaOH 10% t&i khi thay xuét hién két tia. Nhé thém tirng giot dung dich NH; 5% dé vira

hoa tan két tGa.

Cho vao éng nghiém thv hai 0.5ml axit fomic, nhd thém tirng giot dung dich NaOH 10%
cho t&i khi dat méi trwdng trung tinh (thtr bang gidy quy trung tinh).

R6t hén hop trong édng nghiém hai vao hén hop trong dng nghiém mét. Bun néng hén hop

phan trng trong ndi nwéc nong 60 — 70°C. Nhén xét hién tuong xay ra trong éng nghiém.

b/ Oxi héa axit fomic bdng dung dich kali permanganat
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Cho 0.5ml axit fomic, 0.5ml dung dich H,SO, 10%, va 1ml dung dich KMnO4 5% vao éng
nghiém. Day dng nghiém bang nut cé dng dan khi cong, dau cubi ctia 6ng dan khi nhung vao éng
nghiém cha s&n 2ml dung dich nwéc véi trong. Bun néng dng nghiém cha hén hop phan (ng.
Quan sét hién tuong xay ra trong éng nghiém chira hén hop phén (ing va éng nghiém chira nuéc

véi trong.

1. Néu muc dich caa thi nghiém.

2. Néu cac hién twong xay ra trong qua trinh thi nghiém.

3. Viét cac phuong trinh phan tng xay ra.
6.3. PHAN I’'NG OXI HOA AXIT OXALIC

Hoéa chét: Dung dich axit oxalic bdo hoa, dung dich KMnO, 5%, dung dich H,SO4 10%,
dung djch nwérc voi trong.

Cho vao 6ng nghiém 3 — 4ml dung dich KMnO, 5%, 1 — 2ml dung dich H,SO, 10% va 1ml
dung dich axitoxalic bdo hoa. Pay dng nghiém bang nut cé dng dan khi cong. Dau cudi ctia 6ng
dan khi dwoc dan vao 6ng nghiém khac da chiva sén 1 — 2 ml dung dich nwéc véi trong. Bun néng

can than hén hop phan wng. Nhén xét sw bién d6i méu trong éng nghiém chira nuéce véi trong.

B 1. Néu muc dich caa thi nghiém.

2. Néu céc hién tuong xay ra trong qua trinh thi nghiém va viét cac phuong trinh phan tmg.
6.4. TINH CHAT CUA AXIT OLEIC

Héa chét: Axit oleic, nuéc brom bod hoa, dung dich KMnO, 2%, dung dich Na,CO3 10%.
al Phan trng cda axit oleic v&i nwdc brom

Cho vao 6ng nghiém khoang 0.5ml axit oleic va 2ml nwéc brom. L&c manh hén hop. Theo

déi sw bién déi mau cta nuwéc brom.
b/ Phéan trng cua axit oleic v&i dung dich kali permanganat

Cho khodang 0.5ml axit oleic, 1ml dung dich KMnO4 5% va 1ml dung dich Na,CO3 10% vao

bng nghiém. L&c manh hén hop. Quan sét sw bién déi mau cda dung dich kali pemanganat.

? 1. Néu muc dich caa cac thi nghiém.

2. Viét cac phuong trinh phén (g xay ra.
6.5. DIEU CHE VA THUY PHAN AXETAT
Hoé chét: Dung dich Natri axetat 10%, dung dich sét (Ill) clorua 3%.

Nhé 2 -3 giot dung dich CH;COONa 10% vao 6ng nghiém, nhd thém vai giot dung dich

FeCl; 3%. Dung dich nhém mau d6 s&m cla hop chét phirc (tan trong dung dich).
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Bun s6i dung dich. Hop chét phirc ctia sat bj thuy phan, tao ra mubi baz cta st & dang két tda

béng mau nau 4dé.

1. Viét phuong trinh phdn tng diéu ché va thuy phan sét (lll) axetat.

2. Néu moét sé tng dung ctia phén (ing thuy phan sét (Ill) axetat.

6.6. PIEU CHE ETYL AXETAT

Héa chét: Ancol etylic, axit axetic két tinh, axit sunfuric déc, dung dich natri clorua bdo hoa.

Cho vao éng nghiém th nhat (khd) 2ml ancol etylic, 2ml axit axetic két tinh va 2 giot axit

sunfuric dac.

Cho vao 6ng nghiém thir hai (khd) lwong ancol etylic, 2ml axit axetic két tinh twong tw nhw

& 6ng nghiém thtr nhat.

Lién tuc l&c déu & hai 6ng nghiém va déng thdi dun néng 8 — 10 phut trong ndi nuwéc néng
65 — 70°C (khéng duroc dun séi phan tng!) Sau dé lam lanh ca hai dng nghiém. Rét vao méi ng 3
— 4 mldung dich natri clorua bdo hoa. Theo d6i sw phan I6p chét I6ng va so sénh luong chét I6ng &

16p trén trong ca hai éng nghiém.

1. Cho biét vai tro cta axit sunfuric trong thi nghiém diéu ché este.
2. Etyl axetat hdu nhw khéng sinh ra khi cho qué duw axitsunfuric vao hén hop phan ing.
Giai thich.
3. Viét phuong trinh phan tng diéu ché ety axetat tirancol etylic va axit axetic.
4. Tai sao phai cho dung dich natriclorua bdo hoa vao hén hop sén phdm? Este ndm &
16p trén hay I6p dwoi? Tai sao?
6.7. PHAN (’'NG THUY PHAN ESTE
Hoéa chét: Etyl axetat, dung dich H,SO4 20%, dung dich NaOH 30%.
Cho vao 3 6ng nghiém, méi 6ng chiva 2ml etyl axetat. Cho thém vao éng th nhat 1ml
nwée, dng ther hai 1ml dung dich H,SO, 20%, 6ng thir ba 1ml dung dich NaOH 30%. Lac déu ca 3
bng nghiém, ddng thoi dun nong 5 — 10 phut trong ndi nwéc nong 65 — 75°C. Sau khi ngirng dun,

so sénh I6p este con lai trong cé ba 6ng nghiém.

» | 1. Néu muc dich caa thi nghi¢m.

2. Viét phuong tinh phan tng thuy phén ety axetat trong ba méi tuong phan tng.

3. Nhitng nhan xét nao duoc rut ra tir cac két qué thi nghiém?
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