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L1 ndi DAu

Hoa hoc hitu co [a mot phan kién thic quan trong trong chuong trinh hda
hoc phd thdng va dai hoc. Vdi hang chuc triéu phan (ng hiu co da nghién clu
va cong bd tinh dén nay, viéc tim hiéu, tong hop va ghi nhd céc phan tng
héa hilu co tir cdc nqudn tai libu trd nén khd khan va phic tap. Hien nay, sd
tai liu chinh thdng, khoa hoc vé céc phan (ng hitu co khong c6 nhiéu.
Mhdm dép tng nhu cdu trén, ching toi bién soan cudn sach 400 phan tng
hitu co théng dung duoc chia lam 16 chuong.

Moi dung cudn séch dé cap tdi cac phan (ng phd bien va cd tinh Ung
dung cao nhdt ctia cdc nhdm hop chat: ankan, xicloankan, anken, ankadien,
ankin, hidrocacbon thom, din xudt halogen, dan xudt co kim, ancol, phenal,
hop chdt cacbonyl, axit cacboxylic, cdc dan xudt cta axit cacboxylic, amin,
cacbohidrat, amino axit.

Cutin sach nay dugc dung lam tai liéu hoc tap cho hoc sinh cdp hai, cdp
ba, sinh vién dai hoc chuyén nganh hda ciing nhu dung lam tai lieu tham khdo
cho cdc gido vién trung hoc co s va trung hoc phd thdng cling nhu nhiing
ai yéu thich héa hoc.

Ching tdi xin chan thanh cam on céc thdy co da danh thi gian qui
bau dé chinh stra, déng gdp § kién cho ban thao. Mic du da cd gdng hét
stic, tuy nhién cudn sach nay khong thé trénh khoi mt vai thiu sdt. Ching
toi vdi tinh than cdu thi rdt mong moi dugc nhan nhimg ( kién dong gdp dé
gip cudn séch trg nén hoan thién hon.

Cic tdc gia
Doan Luong Hung - Dao Thi Hoang Ly



Q[ NG cudn SACH MAY MHU THE NAQ?

+ C4c phan tng dugc liet ke theo thit ty tuong ung nhu thif tu xudt hien
trong chuong trinh héa hiu co THPT.

+ £m nén doc ki chuong md ddu: Mot g kien thic, khéi niém co ban
cia Hoa hoc hiu co. Day 3 phdn quan trong nhdt trong cudn séch, nd gilp
em ndm bét dugc nhiing khai niém co ban nhét cia héa hiu co va tir dé hiéu
chinh xéc céc phan ngi dung tiép theo trong sach.

+ M@i phan tng duoc thiét ke thanh 2 phan: Li thuyét co ban va phan
ing minh hoa kém theo ngay sau dd. Cudn sdch cd ddy du tat ca phan (ng
frong chuong trinh héa hiu co THPT, nhu mot cudn tir dién vé phan ng hda
hac gitip em tra ctiu nhanh va chinh xdc nhdt phan tng em cén.

YEU THUONG VA CHIA SE

Ban dang cam trén tay cudn séch 400 phan ng hiu co thong dung” -
T4t tén tat phan tng hiu co trong chuong trinh Hda hoc phd thong. Hay chia
g6 cudin sach tdi nhing nqudi ban yéu thuong, dé moi ngudi déu biét téi nhilng
didu thd vi vé Hda hoc. Tai s8 cam thdy vo ciing vinh du va tu hao néu ban
quydt dinh yéu thich mon Hda hoc nhiéu hon ‘sau khi doc cudn sach nay va
chia sé finh yéu dd dén vdi nhidu nquti hon.
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mAT SO KIEN THUC, KHAL MIEM

CO BAN CUA HOA HOC HOU CO
s o

(1)90ng Pun ¢k TAO

fong phan céu tao la cac dong phan cé thir tu sdp x8p cdc nquyén
tir trong phan tir hodc vé loai lien két gidia céc nguyén tir dy, ddng nghia khac
nhau vé cdu trdc phan t

a) Dong phan mach cacbon
Cac dong phan cia cung mdt cong thic phan tir cd mach cacbon
sdp xép khdc nhau.

CsHyy P LN )\/ +

n-pentan Isopentan Neopentan

b) Déng phan vi tri nhdm chiic
Cac dong phan nay khac nhau vé vi tr nhém chic.

OH OH OH
i
OH
OH
Pyrocatechol Resoxinol  Hidroquinon



¢) Ddng phan nhdm chic

C4c dong phan trén cd ciing cong thic phan ti nhung khéc nhau vé
loai nhém chic.

0
0
GHO  ~cH=0 A [

Propanal Axeton Oxetan

d) fling phan lién két

Trong phan tir CH, cdc nquyén tir lien ket vdi nhau theo cdc céch
khac nhau, chang han nhu xiclopropan va propen.

C;H, N VA

Propen Xiclopropan

e) fing phan dang hd bién

Pay 13 loai dong phan dac biet vi hai ddng phan hd bién ton tai trong
cing mot can bang hd bién. Bdng phan_nay chuyén hda thanh dong phan kia
do su thay ddi vi trf ctia mot nquyén ti hidro. Dién hinh va tiéu biéu nhat
hd bién xeto - enal.

CH;
}I3cﬂ\/iocz}{5 e )\)\
C,H;0
Etyl axeto axetat Enol

(2)00nG PHin LiP THE

C4c dong phan 1ap thé cé cing cong thic cdu tao nhung khéc nhau

RGNS o




vé su phan bd trong khong gian cia cac nguyén ti hodc nhdm nguyen ti trong
phan ti. Dang phan 13p thé dugc chia chi yu thanh dong phan hinh hoc va
dong phan quang hoc.
a) Dong phan hinh hoc

Céc anken cd cacbon cta lién k&t ddi lien k&t vdi hai nhém thé khac
nhau thi cé déng phan hinh hoc. Vi du:

H;C CH, ' - H;C H
H H H CH;
cis-but-2-en trans-but-2-en

Bang phan cd hai nhom thé gidng nhau & clng mot phia so vdi lien
ket doi dugc goi Ia ddng phan cis, ddng phan cé hai nhdm thé gidng nhau &
khdc phia so vdi lién ket doi dugc goi la dong phan frans.

Tuy nhién, khi md réng ra ngoai cdc déng phan anken nqudi ta nhan
thdy rang hé thing cis - frans gap nhiéu khd khan. D8 gidi quyét vén dé nay,
ngubi ta st dung hé thdng danh phdp 7 - E tdng quat hon. Theo dé6, dng
phan Z c6 hai nhém hon cdp & cing mdt phia so vdi lien két doi trong khi
dong phan E cé hai nhém hon cdp & khac phia so vdi lien két dai. Vi du:

Cl Br 3| H
H3C H H3C Br
(2)-1-bromo-2-cloropropen (E)-1-bromo-2-cloropropen

Dé xdc dinh thi tu do hon cdp tuong ddi cia céc nhom thé, nquti
ta dua vao sd thi tu nquyén tir trong bang tudn hoan cdc nguyén td héa hoc
cia ting I6p nguyén tir trong nhém thé dd voi nhau. Véi vi du trén, ta thay
giia -Br va -CH, Br c6 s th tu trong bang tudn hoan [a 35 lon hon sg thif



tu cta cacbon 13 6, tuong tu -Cl ¢6 do hon cdp lon hon -H, tir d6 dé dang
xdc dinh dugc céc dong phan Z - E cla hop chat nay.
b) fdng phan quang hoc

Khdi niém cacbon bat ddi: nquyén tir cacbon bat ddi dugc qui udc 13
nguyén tu cacbon lien ket véi bon nhém the khac nhau trong khong gian.

Khéi niém chét quang hoat: |a céc hop chdt hiu co cd kha nang lam
quay mat phdng ctia dnh sang phan cuc phang.

Doi véi mdi cht quang hoat cd mdt chi sd gdc quay cuc rieng [])
ciing 13 mt tinh chat vat Ii nhu nhiét do ndng chay, nhiét dd séi ddc trung
cho méi chat dugc tinh theo cong thuc:

[alp =
1.C
Trong dd: o |3 gdc quay mét phdng phan cuc do dugc trén phan cuc ke.
| chidu dai cta dng dung mau chat (dm).
C: néng do cta chdt trong mdu (sd g chat trong 100 ml dung dich).

Phan cuc k& trong thuc t8 hay st durig dnh sdng vang cia Natri véi budc
sdng A = 589 nm.

Tinh khdng tring vat - anh: 1a ban tinh cla vat thé khong tring véi
anh quong cia nd. Céc vat thé nay cd thé khong cd tam d6i xing va mdt
phang ddi xting trong khi lai cd thé cd truc di xtng. Xét vi du vdi axit lactic
va axit tactric.

COOH
CH,; He 1 _.QH
HO H HO——H
COOH COOH
Axit lactic Axit tactric

.. o)



400 phan tng hiu co

Ca axit lactic va axit tactric déu c6 cacbon bt ddi Ia yéu td bat
ddi xing. Phan tir axit lactic duong nhién cd tinh khong bat ddi xing trong
khi phan tir axit tactric cd truc ddi xtng di qua tam cta phan tir do d6 phan
tir nay cd tinh khong tring vat anh. NMhu vay, tinh bat ddi xing va tinh khong
trung vat anh khong ludn ludn dong nhat. Do dd, mot chdt mudn cé dong phan
ddi quang vira cd phai cd tinh bat di xng lai vira phai cé tinh khang tring
vat anh.

~ MOT 80 PHUONG PHAP BIEU DIEN CAU TRUC
KHONG CIAN CUA HOP CHAT HOU CO

a) Long thic phdi canh

Cong thiic phdi canh dugc st dung dé md ta phan tir trong khang
gian ba chibu; céc nét gach binh thutng d8 chi lien két cong héa tri ndm
trong mat phang gidy, cdc nét gach dam biéu thi lién k&t hudng tir phia mat
gidy di ra huéng nqudi quan sat trong khi céc nét gach dit chi lien k&t dam
vé sau mat phdng gidy. Vi du:

Gl H H
BI'/FCH:; H > ‘ H
H H H
1 - bromo - 1 - cloroetan Etan

Mot kiu cong thic phdi canh khac don gian hon md ta céc phan
tir cd lien ket C - C lam trung tam. Theo cdch biéu dién nay, phan tir dugc
quan st tir bén trai, nquyén tir cacbon 13 giao didm ca céc lien ket lien két
C - C dugc md ta bang dutng chéo tir tréi qua phai va xa dan nqubi doc. Lay
vi du vdi phan tir etan.




b) Cdng thic chiéu Mewman

Cang thiic chiu Newman biéu dién phan tir dugc nhin theo chiéu doc
theo truc lien k8t gira hai nguyén tir cacbon trung tam thang gdc véi madt
phdng gidy, st dung vdng trdn d& biéu thi cdc nquyén tlr cacbon che khuat
nhau.

I
as)
an
I
e
g;%

Etan H

c) Cdng thic chidu Fisher

Cong thic chiéu Fisher & dung cho céc chdt cd chiia nquyén ti cacbon bat
ddi biéu dién thay thé cho md hinh tir dién.

CH, CH,
/I\ i
H """”"‘OH ] HO e H 3 HO%H
OOH COOH OOH
(R)-Axit lactic (R)-Axit lactic
CH, CH,
O/L /(\———— I
H i, J{ = H OH == H-0H
OOH e OOH
(S)-Axit lactic (S)-Axit lactic

e — 208)



400 phan (ng hiu co

Trong cdng thic chiéu Fisher, cdc nhém thé ndi véi duting thdng ding
dugc tudng tudng & phia dudi mat phdng gidy trong khi nhing nhdm thé ndi
véi dutng nam ngang ndm phia trén mat phang gidy, nquyén tl cacbon bét
ddi nam ngay trén mat phang gidy va la diém cdt cia duting thang ding va
dung thang ngang trong cong thiic nay.

Tl cong thiic ti dién, véi méi gdc nhin khac nhau sé cé thé cd nhiéu
cong thic chiéu Fisher, tuy nhién ching dugc x4c dinh rd cdu hinh dua vao
he thong cdu hinh tuyét ddi R/S:

d) Ling thic chiéu Haworth cho cdc phan ti dutng

Bdi vdi cdc phan tir duting monosaccarit kidu pyranozo hay furanozg,
Haworth dé nghi xay dung mt cong thic chiéu thé hién phan ti trong khang
gian ba chiéu cu thé nhu sau (1dy vi du véi glucoza).

Chuyén ddi cong thic chiéu Fisher ndm nghiéng sang bén phai, céc
nhém thé cta céc nguyén tlr cacbon dugc chuyén ddi theo qui téc; nhém thé
bén trdi thea cdng thic chiéu Fisher dugc hung Ién trén trong khi céc nhém
the bén phai dugc hutng xudng duti.

~ Cac nquyen tir C; va C; dugc hutng ra xa mat phang gidy, dé déng
ving furanozo (vdng nam canh) hodc pyranoza (vong sdu canh) thi ta xoay
nhém -OH cda nquyén tir C, hodc C; lai gan nhém cacbonyl dé tao lien ket
hemiaxetal déng vbng, nquyén tu oxi trd thanh mot dinh cia vong ndm canh
hay séu canh. Céc cong thic Haworth nay dugc vé theo cdch biéu dién vong
ndm ngang, phang va vudng géc vi mat phang gidy, biéu dién tuong ddi chinh
Xdc cdu tao va cdu hinh cia phan tir dutng trong thuc té.



CHO OH
H_F_OH H
HO_
H__OH
H_POH i
CHZOH
D-Glucozor

6

H05 5OH H
OH
H

D- glucofuranozo

CHO |

H__OH i OHOHH
HO-H = (CoH
H__OH
H-[>OH H
6(,H20H
D-Glucozo
HO .
OH
4 5 H
OH
H

D- glucopyranozo
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TIﬁU PHAN TRUNG GIAN TRONG PHAN UNG HOU CO

Tidu phan trung gian la cdc tiéu phan cd thdi gian ton tai rdt ngdn,
dugc tao ra trong qua trinh phan (ng va phan (ng rdt nhanh ngay sau khi
hinh thanh dé thu dugc san phdm.

Mdc du cdc tiéu phan trung gian nay khang bén nhung ching cd (
nghia quan trong trong nghién clu céc phan tng hiu co. Mhiu co ché phan
ing cd su xudt hién cia céc tiéu phan trung gian hoat dong, céc tidu phan
trung gian dugc nghién ctiu hinh thanh nhu thé nao, phan tng ra sao gidp
ching ta hiéu biét sau sdc hon vé ban chdt phan tng hiu co.

Mot sd tiéu phan trung gian quan trong trong hop chét hitu co cd thé
ké deén nhu cacbocation, cacbanion, gdc tu do, ion gdc..
a) Lacbocation

Cacbocation [a tiéu phan trung gian chiia mot nquyén tir cachon mang
dien tich dueng. Vi du nhu cation metyl (CH)

H..
H

Cation metyl

Mlguyén tir cacbon cla cacbocation chi cd 6 electron hda tri dan dén
st thiéu hut electron va tich dién duong, do dd cacbocation cd hoat tinh ddi
véi céc chat nucleophin tich dién am.

Cacbocation cé thé dugc bén hda bdi cac nhdm thé ddy electron nhu
cdc gdc ankyl, cac gdc ankyl nay déy electron gidi tda bot dién tich duong
trén nguyén tir cacbon duong dién, gidp bén héa tiéu phan trung gian. D bén
cla cacbocation giam dan theo bac ctia ching, cacbocation cang nhiéu géc



ankyl cang bén:
Cacbocation bac 3 > bac 2 > bac 1> bac 0 (cation CH,")
b) Cacbanion

Cacbanion 13 cdc tiéu phan trung gian cé chia nguyén tu cacbon cd
ba lién k8t héa tri va mang dién tich am. Cacbanion cé du tam electron xung
quanh nquyén tir cacbon, do dd ching la cdc hgp chat nucleophin giau dién
tir ddi 1ap vdi cacbocation ngheo dién tu.

:
hAS

Anion metyl

6 bén ciia cacbanion ciing phu thudc vao mic dg giai toa dién t
trén nguyén tir mang dién am: electrong cang dugc gidi toa cacbanion cang
bén. Thi tu dd bén cia cacbanion nquoc vdi cachocation: cdc nhém ankyl day
electron 1am cho cacbanion kém bén:

Cacbanion bac 3 < bac 2 < bac 1 < bac 0 (anion CH,)
¢) Gic tv do

Gdic tu do I3 c4c tiéu phan trung gian chifa nquyén ti cacbon thiéu
hut mt electron d& dam bao qui tdc bat t& (mgt nguyén tl cé tam electron
xung quanh s& bén).

7

Géc tu do metyl

---------------------------------------------------------------
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Giong nhu cacbocation cling 13 céc tiu phan thiéu hut electron, gdc
tr do dugc bén hda bdi hieu tng ddy dién ti ciia cdc nhém ankyl, cang nhiéu
nhdm ankyl thi gdc cang bén:

Gdc bac 3 > bac 2 > bac 1> bac 0 (gdc tu do CH,)
d) lon gic

lon gdc Ia tiéu phan trung gian vira tich dién vira cé electron ddc
than chua ghép ddi. lon géic cd thé mang dién duang (cation gdc) hodc mang
dién tich am (anion gdc).

Me
Me,N

g } N+
*Me
O © © Me,N NMe,
@PHﬂn LOAI CAC PHAN (NG HOU CO

a) Phan ung thé (Substitution reaction)
Phan ting the |3 phan tng c6 mt nquyén tir (nhdm nguyén ti) trong
phan tl duoc thay thé boi mdt nquyén td/nhém nquyén to khéc. Vi du:

CH, + Cl, ¥ CH(Cl + HC
CH,Cl + NaOH —“— CH,OH + NaCl
b) Phan ung cdng (Addition reaction)
Phan (ing cdng la phan (ng trong dd hai hay nhiéu phan tar két hop
vi nhau tao thanh mot phan tu mdi. Vi du:

Ni, t°C

Br

O % BI'2 .ﬂ.
Br




¢) Phén ung téch (Elimination reaction)
Phan tng téch [a phan Ung mot phan tir bi loai di mdt sd nguyén
tt/nhdm nguyén ti d8 tao thanh san phdm mdi thubng cé ndi doi. Vi du:

CH,CH,Cl + KOH —=%%% CH, = CH, +KCl +H,0
C,H,OH —H2uC, CH,=CH, + H,0



400 phan Ung hiu co

|,
CHUONG 1 -
HIBROCACBON N0 MACH HO (ANKAM)
e o

Hidrocacbon no (Ankan) 1a céc hop chat hiu co chi cé nquyén
tir cacbon va hidro trong cdng thic phan td, trong phan t chi cd lien
két xichma o. Ankan 1 nhing hidrocacbon no mach hd khang vang, cd
cong thifc tong quét CH, .

Cac hidrocacbon no mach hd (ankan) la céc hop chét héa hoc
trong phan tlr chi cd lien két xichma o nén tuong ddi bén viing vé héa
hoc: @ nhiét d@ thuting, cdc ankan khong phan (ing vdi axit sunfuric HS0,
ddc, khdng lam mat mau KiTinl,.., khdng phan ung vdi kim loai kiém nhu
fla, K.

()pwin (g THE

a) Phan ung halogen hda

Phén ng tdng qudt gida ankan va halogen dugc thé hién qua so dé
tong qudt sau:

anh sang
REH i+ %Xy

R-X§ + BX

R-H: ankan, X, halogen (CI, hodc Br,).




Phan (ng halogen hda cd thé tao hdn hop san phdm dan xudt monoclo
hda cho dén dan xudt thé clo nhiéu lan.

+ C]z 23 8]
CHy CH;Cl1 CH,Cl,
Metan o -HCl
+Cl, | -HCI
i Clz
CCly HCI CHCL

D6i véi cAc ankan tir propan trd len, phan tng thé halogen mgt lan sinh ra
san pham [a c4c monohalogen ddng phan cdu tao ciia nhau. Vi du vdi propan:

CH;-CH,-CH,Cl

/ (41%)
anh sang

= H€El

CH;-CH,-CH; + Cl,
Propan
CH;-CH-CH3
1
(59%)

CH3-CH2-CH2 Br
3%
4nh sang e
- HBr

CHy-CH,-CH; + Br,

Propan
CH;-CH-CH3
Br

(97%)

Kha nang phan tng thé cta ankan vdi cdc halogen phu thudc vao dd
hoat dong héa hoc cla cdc halogen. F, phan tng manh liet vdi ankan
cho san phdm flo hda hoan toan.

_______________________________________________________________ o
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CH4 2 F2 — CF4 + HF

|, kém hoat dong nén phan tng iot hda thuan nghich, khd xay ra.

b) Phan ng nitro hda

Phan tng nitro hda ankan xdy ra trong pha hai dugc biéu dién theo so
do phan tng tdng quét sau:

0

R-H + HNO; R-NO, + H,0

Vai metan CH4:

O,

CH4 .4 HNO3

CH3NO, + H,0

Vgi céc ankan tir etan, mach cacbon bj phan cét tao thanh hdin hop sén
pham dan xudt nitro héa.

CH;-CH; + HNO4 + H0
Etan CH;NO,
CH;3CH,CH,;NO,
°C (CH3),CHNO,
CH3CH2CH3 e I’INO3 b H20
Propan CH;CH,;NO,
CH3NO,

()PHin (NG DEHIBRO HOA

Phan (ing tach hidro (dehidro héa) dugc thuc hien khi dun néng cac
ankan vdi chdt xic tac oxit kim loai (A0, Cr,0,) tao thanh anken.




0,
CH3CH2CH3 . CH3CH=CH2 ¥ H2
Propan XUc tac
0,
CH;CH,CH,CH, CHy,CH=CHCH; + H,
Butan Xuc tac

Vi c4c ankan mach tlr 5-7 cacbon, phan (ng tdch xay ra theo hutng
ddng vong tao ra xicloankan tuong Ung.

0,
CH,CH,CH,CHyCH,CH; ——= O Wi

6 iBfhxan XUc tac
H,C
CH, ©C 3 CHy
CH;CHCH,CH,CH,CHj; + H,
xuc tac

2-metylhexan

Gpin (NG CRACKING

Phan tng cracking (bé gay mach) ankan 13 phan tng bé gay mach cacbon
ciia ankan tao thanh hdn hop san phdm bao gom anken va ankan mach ngdn

hon. Vi du:

CH3CH2CH3 + CH2=CH2
t°C/xuc tac

CH3CH2CH2CH2CH3 CH3CH3 5 CH3CH=CH2

Pentan
CH4 - CH3CH2CH=CH2

_______________________________________________________________ o
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()pwin (g 011 oA

d, Phan ting oxi hda hoan toan

Céc ankan cd phan Ung ddt chdy (oxi hda hoan toan) ra H,0, CO, va
téa nhiét manh.

3nt+1 t°C
CHyp + " 0, nCO, + (n+1)H,0

0
CH3CH2CH2CH2CH3 + 802
n-Pentan

500, + SH,0

5 0
2(CHj3);CH + 1 130,

2-metylpropan

8CO, + 10H,0

b) Phan ting oxy hda khdng hoan toan.

Trong nhiing diéu kién nhiét do va xtc tac thich hop, cac ankan cd thé
bi oxi hda tao thanh cdc san phdm khéc nhau.

Butan c6 thé bi oxi hda bdi oxi khong khi véi xiic téc (CH,C00),Mn theo

phan tng sau:
(CH;COO),Mn
2CH3CH2CH2CH3 + 502 oot 4CH3COOH # 2H20
n-butan °C

Oxi hda metan trong nhiing diéu kién khéc nhau sinh ra nhiing san phdm
khdc nhau.



O

S CHunG 1

Cu, p,t°C

CH;L + Oy HCHO + H,0

CHe 4+ 05 o R A

: 0
Chl it S S-S el 1. AR

Ngodi ra, nhiet phan Metan trong diéu kien nhiet do cao véi mot it 0,
lam lanh nhanh thu dugc axetilen va H,

1500°C
2CH, ——— HC:=CH + 3H,

Metan
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l,
CHUONG 2: -
HIDROCACBON N0 MACH vONG

(XICLOANKAN)
Hidracacbon no (Ankan) 1a cdc hop chdt hiu co chi ¢ nquyén tu
cacbon va hidro trong cong thic phan tir, trong phan t chi cé lién két xichma.
Xicloankan 1a nhiing hidrocacbon no mach vong, véi truong hop don vdng cé
cong thiic tong quét CA, ,
Cac hidrocacbon no mach vong (xicloankan) c6 dic tinh hda hoc gan

giong vdi cc ankan, tuy nhien kha ndng phan ting cia xicloankan phu thudc
vao nhiéu ydu td, nhét fa kich thutc vong.

(1)pwin (ng cong ma vone

Xiclopropan va xiclobutan cho phan (ng cong md vong vdi hidro tao
thanh ankan.

Ni, t°C
/A + H, —— CH,CH,CH,
xiclopropan
CH;,
Ni, t°C
+ H2 CH3CH2CH2CH3
metylxiclopropan



L CHUong 2

O -+ 1, M cyen,cn,c
xiclobutan
Tir xiclopentan trd 1en khang cd phan ting cong md vong hidro.
Xiclopropan cé siic cang vong Ion, kém bén hdéa hoc: cd thé tham gia
phan tng cdng md vang véi halogen (Br,, Cl,..), HX (HBr, H,S0,..).

A * Br2

xiclopropan
CH;

A CCly
+ Br, CH,CHBrCH,CH,Br
metylxiclopropan

/\ + HBr

xiclopropan

BrC H2 CH2C HzBl’

CH 3CH2CH2BI'

Xiclobutan khang cho phan tng cdng m@ vong véi Br,, HBr..

()pHin ing THE

C4c xicloankan vdng S cacbon trd len cd .tinh chdt héa hoc khd gidng

véi ankan, d& tham gia cac phan tng the.
Br

anh sang
e s

xiclopentan

_______________________________________________________________ oD
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4nh sang Cl
O 1 Cl3 A - +L.HCl]
xiclohexan
NO,
0,
o oot ieingy mistE (5 + Hy0
xiclopentan

Gpwin (g 011 oA

a) Phan ting oxi hda hoan toan

Cdc xicloankan cho phan ung ddt chdy (oxi hda hoan toan) tugng tu
ankan.

3n 0
CHpyy + 3 0, £C

nC 02 + nH 20

Vi du: phan (ng dot chay xiclobutan.

Ni, t°C
T 4C0, + 4H,0
xiclobutan

b) Phan ting oxi hda khing hoan todn

Xiclohexan bi oxi hda bdi oxi khdng khi véi xtic téc Co™ cho xiclohexan san
xudt to nilon-6,6.

s, Co**
@ -

Xiclohexan




Lo 2 8

Khi dun ndng xiclohexan vdi chdt xiic tdc kim loai (Pt), xiclohexan bi
dehidro hda cho benzen.

Pt. t°C

_ +  3H,

Xiclohexan

(8)pwin (g DinG PHAN HOK

Khi dun néng véi xtc téc AICL, céc xicloankan vang nho cd mach nhanh
dong phan héa tao vong bén 5-6C, cdc xicloankan vong to cd xu hutng
thu nho vdng thanh vong beén.

CH
[:( ’ A1C13, L & E>

1-metylxiclobutan

O AICl,, t°C @CHa

xicloheptan



400 phén tng hilu co

|,
CHUONG 3: -
HIDROCACBON KHONG NO

CHUA LIEN KET D01 CANKEN)
o 2R

Hidrocachon khang no 1 cdc hidrocacbon cd cha lin ket boi
(lien ket doi hoac lien két ba) trong phan ti. Anken |3 cc hidrocachon
cé chia mat/nhiéu lien ket doi trong phan tir (monoanken/polyen).

Wi chiia lien két doi trong phan td, cc anken hoat dong hda
hoc han ankan. C4c anken rdt dé dang tham gia phan tng cong va phan
(ng oxi héa.

(1)puin 0ng cong

a) Phan ung cing

Lien ket 7t trong ndi doi cia phan tir anken d& dang tham gia phan tng
cdng electrophin A véi cdc halogen.

dung méi X
AL L
X
Anken

Vi X, 1a Cl, Br,



L CHUONG 3 ¢

CH2=CH2 W C12 S ClCHzCH2Cl

etilen
ccl, Br
CH2=C‘CH3 * Bl'z BrCHz_CI:‘CH3
CH, CH,

2-metylprop-1-en

Trong trubng hop thay thé dung méi tro CCI, bang nudc hay metanol
CH,OH, phan tng thu dugc hén hgp san pham.

BrCH,CH,0H
CH,~CH, + Br, 120
etilen
BICHzCHzBI'
CH;CH-CH,CI
CH;0H OCH;3

CH;CH=CH, + Cl,
propen

CH,CH-CH,OCHj
cl

Phan t anken chua lign ket ddi chua no, dé dang tham gia phén (ng
cong hidro xdc téc kim loai tao ankan tuong tng.

Ni, t°C
CH2=CH2 + H2 CH3-CH3
etilen
O Ni, t°C C[H
+ H2
H
Xiclohexen

______________________________________________________________ 290,
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Cac anken d& dang tham gia phan tng vdi HCI, HBr tao ra céc dan
chat halogen tuong (ng.

CH,=CH, + HCI CH;CH,CH,Cl
etilen
CH;-CH=CH-CH; + HBr CH,;CHBrCH,CH;

But-2-en

Vgi cdc anken bat ddi xtng, san phdm thu dugc la hén hgp dong phan
cdu tao cla nhau, trong dd cd mot san phdm chiém wu thé theo qui
t4c Markovnikov: Phén tng cong- KX vado anken, nguyén tu halogen X uu
tién cng vao nguyén tr cacbon bac cao han (it hidro hon), nguyén tu
H uu tien cong vao nguyén i cacbon nhiéu hidro han.

CH3CH'CH3
Br
CH;CH=CH, + HBr (5%)
propen
CH3CH2CH2BI'
(95%)

Tuy nhién, néu nhur dan chdt cta etilen cé chia nhdm hit electron manh
nhu -CF,, -COOH.. thi phan Ung cho san phdm chinh nqugc véi qui tdc

Markovnikov.
CF3(I§H—CH3
r
CF;CH=CH, + HBr (sp chinh)
propen
CF3CH2'CH2BI'



Trong phan (ng cong HBr vao ndi doi cta anken, néu hdn hgp phan tng
xudt hién chdt khoi mao peroxit hay chiéu sang, san pham chinh thu
dugc trai véi qui tdc Markovnikov (Hidu tng Kharash). Hieu ing Kharash
cling xay ra véi mgt 88 téc nhan ngoai Br, nhu Cl, CHSH. nhung khdng
xay ra véi HF, HCI, Hl HS0, HQ.

ROOR'

CH;CH=CH, + HBr
propen

CH3CH2CH2BT

Phan (ng cdng nubc vdi xic tdc axit cia anken tao ra san phdm la
ancol. Vdi anken bat ddi xing, san phdm chinh cla phan (ng ciing tuan
theo qui tdc Markovnikov.

H,S0,

CH;-CH=CH-CH; + H,0

CH;CHCH,CH;,
But-2-en OH

H,S0,

CH;-CH,-CH=CH, + H,0

CH;CH,CHCH;
OH
But-1-en t°C

CH;CH,CH,CH,0H

Phan tng cong nudc vao anken dudi xic tdc axit tao ra hdn hop san
phdm ddng phan ancol. i vay, néu mudn thu dugc ting san pham ancol
rieng biét vdi hidu sudt cao nquti ta phai si dung céc phuong phdp
ddc biét.

Pé thu dugc chon loc ancol bac cao, nquti ta st dung phuong phép ox/
hda - thiy ngan hda gom 2 giai doan. Giai doan ddu trong phuang phép
trén 1 phan Ung gidia anken vdi thiy ngan axetat Hg(CH,C00), cho dan

_______________________________________________________________ S08)
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xudt co thiy ngan trung gian. Hop chat co thiy ngan nay dé bi loai thiy
ngan bang chat khi NaBH, trong mdi trubng kiém nudc thu dugc ancol

CHj 1.Hg(OCOCHj;),, THF CH;
C2H5CH=CH2 CzHS-C-CH3
2. NaBH,, NaOH OH

2-metylbut-1-en

P8 thu dugc chon loc ancol bac thdp, san pham tréi véi qui tdc Mar-
kovnikov, phuong phdp hidro héa - bo hda dugc st dung.

1.BH; THF
2.H,0,, NaOH

CH,;CH=CH,
Propen

CH;CH,CH,OH

Vi axit sunfuric H,80, phan tng cdng vdi anken cho san phdm mudi
sunfat.

CH,=CH, + H,SO,
etilen

CH;CH,-0OSO;H

Ngoai ra, cac anken cdn tham gia phan (ng cdng vdi mot sd téc nhan
khac nhu IBr, HCIO (CI, + K,0..), CHJl, (diazometan).

CH3CH’CH21
Br

CH;CH=CH, + IBr
propen

CH,;CH-CH,Cl

. CH,CH=CH, + HCIO
OH

propen

A\

etilen xiclopropan

CH,=CH, + CH,N,




S oo 3

(2)pHin e o How

Cac anken tham gia phan tng oxi héa tao ra céc san pham khac nhau
thy thugc vao tac nhan va diéu kién phan tng.

a) Phan tng oxi hda hoan toan
Céc anken bi ddt chéy bai oxi khong khi cho khi C0, va H,0, toa nhiet
manh.

3n t°C
Cifln + —— 0, —~ nCO, + nH,0

0,

CH2=CH2 + 302 —‘t—g_’ 2C02 " 2H20
Etilen
b) Phan tng oxi hda gii nguyén mach cacbon
Céc anken bi oxi hda bai dung dich KMn, loang lanh hodc osmi tetroxit
0s0, tao thanh san pham diol.

0°C

3CH,=CH, + 2KMnO, + 4H,0

Etilen
3CH,-CH, + 2MnO, + 2KOH
OH OH

OH
C[ + 0503
OH

Ngoai ra, cdc anken cdn tdc dung vdi peraxit hiiu co CHCOH - axit

O + 050, + Hy0

Xiclohex-1-en

perfomic, CF,COH - axit trifloroperaxetic, 7CPBA - axit 7+-cloroperbenzoic...)
hodc 0,/Ag tao san phdm epoxit vang.
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Ag,t°C

CHy=CH, + O, H,C-CH,
Etilen 0
COOOH COOH
CH,Cl
CH,=CH, + A UHIC-CH; e
Etilen cl 0 cl
HCl
CH;CH=CH, + HCOOOH !

mc—é-,cn2 + HCOOH
Propen 0

c) Phan ting oxi hda cdt mach cacbon

Trong phan ing oxi hda anken bang KMn0,, néu sir dung dung dich KMng,
ndng va dung dich KMn0, trong mdi trubing axit, lien ket ddi trong phan
tir anken & bi pha v theo so d phan (ng sau:

Rl R3 KMnO4, H* Rl R3
o 0 + 0=
R, Ry t°C Rﬁz R,

Mot sd vi du cu thé:

H3C "“H KMnO, H*  H,C H
ol by
H.CH t°C HO H
Propen Axit axetic  Axit fomic
KMnOy, H*
C02 3 Hzo
HyG _ CH; KMnO4,H' H,C CH,
e =0 + 0=
H  GH, 196 HO CH,
2-metylbut-2-en Axit axetic Axeton
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&5 kMno, HY 0
@ e A CbooH
t°C .
1-metylxiclopent-1-en Axit 5-oxohexanoic

Phan (ng oxi héa cdt mach anken bang dung dich KMn0, dun ndng
frong mdi truting axit ding dé xdc dinh cdu tao cia anken dua vao
cdu tric san phdm thu duoc. Ngodi ra, d8 xdc dinh cdu triic cla
anken, phan (ng ozon phan ciing dugc st dung.

Zn,H"H,0
/_\ Rl

0—0 0

Ry Ry 0, R/ V\.Ry_ (CHysS Riz
R3

0=
H,0, H" 4

Mot sd vi du cu thé:
Zn,H"H,0

0—0 CH;CHO

H3C__CH3 03 H3C\/ b /CH3 i
H CH H SN07 TCHy N A\ crgc

3 H;-C-CH;
2-metylbut-2-en (0]

CH3),S
H,0,H" (CHj)2

CH;COOH + CH3-C-CHj3
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oy o §°\ ZnH"H;0 Lcii

Xiclopenten

d) Mat vai phan ung oxi hda ddc bit cua etilen

Trong diéu kién st dung hé xtc tac PdCl,, CuCl, etilen cd thé bi oxi

oxi hda thanh axetandehit hodc vinyl axetat (trong axit axetic).
2CH,=CH, + O, ol el 2CH;CHO

PdCl,/CuCl
2CH=CH, + 0y =2 "2, 2CH,COOCH=CH,

+ 2CH;COOH

G)pwin (ng THE

0 didu kien binh thuting, cdc anken dé dang tham gia céc phan (ng
cong. Tuy nhién @ nhiét do cao (500°C), mot sd anken cé thé tham

gia phan tng thé clo.
500°C
CH,=CH, + Cly—— ", CH,=CHCl + HCl
Etilen
500°C
CH,=CH-CH; + Cly —— 5 CH,=CHCH,CI + HCI
Propen
Vdi brom, cdc anken cho phan (ng thé brom khi sir dung tdc nhan
N-bromsucxinimit (MBS) cho san phdm thé brom & vi trf cacbon o so

véi ndi doi
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o O o O
tO
CH,;CH=CH, + -Br _C_.. BrCH,CH=CH, + =H
Propen CCly

Néu nhu trong phan tir anken cd hai vi trf cacbon a, tdc nhan MBS wu
tien thé brom vao vi trf cacbon phfa trong mach nhu sau:

(0)
N-Br
B o o B o o
CH,CH,CH,CH=CHCH; ——— CH,CH,CHCH=CHCHj;
HE1ECLy Br

Hex-2-en

PHAN UNG POLYME HOA (TRUNG HOP)

Duti didu kien & sudt nhiét dd, chdt xic téc, chdt khoi mao phi hop,
mdt sd anken ddu mach nhu etilen, propilen ...cd thé tham gia phan tng
cong nhiéu phan tir tao thanh dai phan t& mach dai (polyme).

nCH,= CH, _%..‘ (.CHz_CHZ).n

Etilen Poly eliten

nCH,=CH _&’_,(_CHz_CH.).
| xt > (|: : n

Cl
Vinyl clorua Polyvinyl clorua

nCH,CH=CH, L‘i’?_. (.CH_CH2) E
X I
CH;
Propen (Propilen) Poly propilen
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l/
CHUONG 4: -
HIDROCACBON KHONG N0

CHUA HAI LIEN KET 901 CANKABIEN)
e 2R =

Ankadien 1a nhing hidracacbon khong no chira hai lien két doi
trong phan tit. 0 chuong nay, ching tai dé cap tdi céc ankadien lign hap
la cdc ankadien ma hai lien k8t ddi trong phan ti cach nhau bang mot
lien ket don C-C.

Ankadien lién hgp ngoai céc tinh chdt héa hoc tuong tu céc
anken con thé hién céc tinh chdt hda hoc dac trung cia nhém (Phan
ting Diels-Alder).

(1)pwin e cong

a) Phan ung céng halogen

Phan ting cong halogen cla ankadien tao ra hon hop san phdm cdng 12
va cdng 14 cd ti Ie phu thudc vao diéu kién nhiét do phan (ng.
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CH,-CH-CH=CH,

y DA
Br Br
CH,=CH-CH=CH, . Br, 3,4-dibromobut-1-en
Buta-1,3-dien
40°C
CH,-CH=CH-CH,
| |

Br Br
1,4-dibromobut-2-en

b) Phén ung cing KX (axit halogenhidric)
Tuong tu nhu phan tng cong halogen, phan tng cong HX cia ankadien
cling tao ra san phdm cong 12 va cong 14 phy thugc vao diéu kien
nhiét do.

CH,-CH-CH=CH,

-80°C |
Hi Br
CH,=CH-CH=CH, + HBr 3-bromobut-1-en
Buta-1,3-dien
40°C
CH,-CH=CH-CH,
X | |

H Br
1-bromobut-2-en

¢) Phan tng cdng hidro
Cac ankadien trong diéu kién dung du hidro va su dung xtc tac kim loai

(Ni, Pt..), phan tng cong hidro xay ra hoan toan tao thanh cac ankan
tuong Uing.

[ D 0)
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Ni, t°C
CH,=CH-CH=CH, "+ 2H;'2 . CH,CH,CH,CH,

Buta-1,3-dien
Ni, t°C
@ o1 & B (YA iitd

Xiclopenta-1,3-dien

Khi giam lugng hidro phan tng va @ diéu kien ém diu hon thi phan tng
gita ankadien va hidro cho san pham thé hidro & vi trf 12 hodc thé
hidro vi ri 14.

CH,CH,-CH=CH,

CHLCH-CHIE{ |/ Bd,setanol {

: -12°C
Buta -1,3- dien CH,CH=CHCH,

Ankadien lién hgp cd thé bi khir bdi téc nhan Na/NH, long tao sén phdm

frans-anken.
H.C H
CH,=CH-CH=CH, NaNH, 3 e
-33°C H,
Buta - 1,3 - dien trans - But-2 - en

(2 PHin UNC POLYIME HOA (TRUNG HOP)

Gidng nhu céc anken, dudi diéu kien nhiet do, &p sudt cao clng vdi su
cd mdt cla chat xic tdc, cdc ankadien don gidn nhu buta-1,3-dien,
isopren... tham gia phan ung polime hda tao ra cac polime dung dé lam

cao su nhan tao.
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nCH,=CH-CH=CH, t}:gp \KCHFCH-CH=CH27\H
Buta - 1,3 - dien Cao su Buna

Cao su buna thu dugc 13 hdn hop dong trung hgp Kiéu tring hop-14 va
tring hop-12 ddng thii cac ndi doi trong dai phan ti polime cd ca céu
hinh cis va trans. Khi st dung chdt xdc téc la TiCl, AICCH,),, san phdm
thu dugc hdu nhu [a polime cis-14-polibuta-13-dien.

nCH,~CH-CH=CH, TiCly. Al(OC2H5)3
Buta-1,3-dien

cis-1,4-polibuta-1,3 dlen

Vi isopren, thy theo chdt xiic téc dugc dung nqudi ta cd thé tdng
hap polime c/s-14-poliisopren (cao su thien nhién) hodc rans-14-poli-
isopren (gidng nhua cay gutta-pecha).

TiCl, . Al(i-C3H,)s H _CH,
nCH,=C-CH=CH, L C>=$
CH,4 P H, H n

Isopren cis-1,4-poliisopren
VCl,. AlG-C;H,), H CH,
nCH;~CCHCH, ——m=seeaifs (0
CH,4 s H, H; |n
Isopren trans-1,4-poliisopren

@ PHAN (NG CONG DANG VONG [4+2] (PHAN NG DELS-ALDER)

Phan tng cong ddng vong [4+2] hay phan tng Diels-Alder & phan ting
giia hai hop phan: hop phdn dien lien hgp giau dién td (buta-13-dien,

_______________________________________________________________ 70



xiclopenta-13-dien..) véi hop phan dienophin nghéo dien ti (etilen,
acrolein..). Phan (ng tao thanh san phdm vdng séu canh theo so dd
phan (ng sau:

R R' ppc R R
e A
Dbien DPienophin
Trong dé: R: nhdm ddy electron, R nhém ht electron.
Phan tng Diels-Alder lan dau tien dugc phét hién khi dun ndng hén hop
butadien vdi etilen & dp sudt cao tao san phdm xiclohexen.

He+CH CH, p.t°C
I R

+
21657 CH, CH,

Nouti ta nhan thdy rdng, khi dua céc nhém ddy electron (-CH,, -CH,.)
vao hgp phan dien ddng thoi dua céc nhém hit electron (-CH=0, -COOH,
~CN..) vao hgp phan dienophin gitp phan tng xay ra dé dang hon.

( rCOOH foC COOH
|

+ —
S

Butadien Axit acrylic

CN #*°C CN
D — A7

Xiclopenta-1,3-dien

Phén (ing Diels-Alder dugc (ng dung rat rong rai trong trong tdng hop
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hitu co do tinh ddc hiu va san phdm vong 6 canh ddc trung cla phan
(ing.

CH,

* HME e 06 =
3
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\/
CHUONG S: -
HIDROCACBON KHONG NO

CHUR LIEN KET BA CANKIN)
e X

Ankin 13 céc hidrocacbon chua lien ket ba (bao gdm 1 lien ket
o va 2 lien két «) trong cong thic cdu tao. Wi c lién két chua bao
hba trong phan tU, cdc ankin dé tham gia cdc phan ung cong va phan
Ung oxi hda tuong tu anken. llgoai ra, ankin con cd mot so phan tng
héa hoc dac trung cla lien k&t ba trong phan tir khac véi cac nhém
hidrocacbon khac da dé cap @ nhiing chuong trudc dd.

(1) PHin Ung THE HORD COA CACBON LEN KET BA DU MACH

Axetilen HC=CH va céc ankin cé ndi ba o ddu mach (ank-1-in) c6
nquyén ti H linh dong cd tinh axit yéu, cé thé cho phan tng thé vdi
cdc bazo manh nhu amidua NafH, hop chat co magie RMgX hay kim
loai kiem (Na, K...).




L cauone s

Axetilen

NH,4
HCzCH , NaNH, ——— HC=CNa . NH,
Axetilen

CH,C=CH , CH;Mgl —s CH,C=CMgl , CH,
Prop-l-in

H linh dong cia cac ank-1-in cdn cd thé duoc thé bdi kim loai ndng
nhu Cu, Ag bang phan tng cta ank-l-in véi Cu(N0)/MH, hay AgN0,/
MH, (ban chdt Ia phan tng cla ank-I-in vdi cac phic [Cu(NH),I'OH/
(Ag(NH,),0H") tao sén phdm axetilua dong hay axetilua bac la cac ket
tia mau, dé nd.

HC=CH + 2[Ag(NH;),]JOH, — .

Axetilen
_Ag'CEC"Ag + 2NH3 + 2H20

CH;-CzCH + [Ag(NH;))]JOH; —
Propin CH3-CEC-Ag » NH3 + Hzo

Propin

CH3'C§C'Cu + NH3 4+ Hzo

(2)pwin tng cang

a) Phan ung cdng halogen

Phan tng cong halogen (Cl, Br,) vao ankin xay ra theo 2 giai doan.

______________________________________________________________ SO0
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Br Br
HC=CH CHBr = CHBr
Axetilen  CCly CCly

CHBr,-CHBr,

Cdc lien ket ba C=C c6 kha ndng phan tng cdng halogen kém han noi
doi C=C nén frong phan tu hidrocacbon khing no cd ca lién két doi va
lien két ba, phan tng cing wu tien xay ra vao noi doi
HC=C-CH,-CH=CH-CH, + Br, &i‘*. HC=C-CH,-CH-CH-CH,
hex-4-en-l-in -20°C Br Br

b) Phan ting cong HX (axit halogenhidric)

Phan tng cong HX cua ankin ciing dién ra theo hai giai doan tuong tu
phan tng cong halogen, giai doan thd hai xay ra khé khdn do hiéu tng
cam Ung am -I va lien hop &m -C cla nquyeén td halogen lam giam mat

dd electron trén ndi doi.

HCl
HC=CH —— CH,=CHCI

CH;-CHCl,
Axetilen
HBr HBr ol
CH,-C=CH CH,;-C=CH, CH,;-C-CH,4
Propin Br Br

c) Phan tng cing nudc

Cédc ankin cd thé cong nudc dudi xic tdc cia mudi Ho™ va axit sunfuric
H,80, dé tao thanh enol (ancol cd nhém -OH gén véi cacbon mang ndi
doi) khong bén, chuyén héa ngay thanh hop chat cacbonyl (andehit
xeton) theo so do phan tng sau:



Ny

R R
K UG, » HIO e e g e’
©°C P

OH

Enol

l H
SR
H 24
0O

Chi cd duy nhdt axetilen cong nudc cho axetandehit, tu propin trd [én
san pham cia phan (ng cong nudc la cdc xeton.

H,S0,, HgSO
H-Cs<C-H 2% _E 3, ( CH2=CH-OH] ——e CH;-CH=0
: H,0, t°C
Axetilen ’
H H
CH3-CEC-HM. [ cH2=<;CH3l RULURY o5 ot s )
P . HZO’ tOC OH (")
ropin

Mudn diéu ché céc andehit tir cac ank-1-in tuong tng, nqudi ta st dung

phan (ing hidro héa - bo hda tuong tu nhu cdc anken.

1.BH, THF
CH;-C:C-H CH;CH,CH=0
Propin 2.H,0,, NaOH

d) Phan tng cdng hidro.
Trong diéu kién st dung chat xic tac kim loai (i, Pt..), céc ankin bi
khi hda thanh anken rdi cudi ciing thanh ankan.

H2

Axetilen Ni/Pt Ni/Pt

______________________________________________________________ G
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Néu sir dung hé xic tac la Pd bi thu dong hda trén hé chat mang
PbC0,/BaS0, (xic tdc Lindlar), phan (ng cng hidro ding lai ¢ giai
doan tao cis-anken.

H, CH, CH,
CH,~CsC~CH, =
Pd/PbCO,BasO, H M
But-2-in cis-But-2-en

Mudn san pham khir tao thanh frans-anken, nquti ta st dung chat khi

fla trong MK, long.
Na/NH, CH, H

CH,-C=C-CH,

H CH,
But-2-in trans-but-2-en

O

Oligome hda dugc dinh nghia a qué trinh tring hop cda tir 2-10 tiéu phén
(monome) ban dau tao thanh phan tir 16n hon. Phan tng oligome héa cd
thé tao thanh céc san phdm mach hd hay mach vong.

a) Uligome hda tao thanh san pham mach ho

Cho axetilen phan (ng véi dung dich cta Cul, va MHCI thu duoc san

pham nhi hop vinylaxetilen va san phdm tam hop divinylaxetilen.
Cu,Cl,, NH,CI

2H-C=C-H CH,=CH-CzC-H
Axetilen 80°C Vinyl axetilen
NH,
sH-cac-n DG NHC oy eH-csc-cH=CH,
0,
Axetilen 80°C Divinyl axetilen



O S |

b) Oligome hda tao thanh sén phdm mach ving

Nu sir dung chat xic téc la than hoat & 600°C, san phdm thu dugc la benzen.
Hien nay, xic téc cacbon hoat tinh da dugc thay thé bang phic chdt cla

(CH)P va N,
C, 600°C
3H-CzC-H ¥t ©
Axetilen

Ni(CO)y, (C¢Hs)3P
3H-CzC-H 2 00C6 s O
Axetilen

St dung chdt xdc tac Ni(CN), trong tetrahidrofuran thu dugc polien da vang.

Ni(CN
4H-C=C-H _‘(_ﬁ. ©
Axetilen

Ni(CN),

BHiCEC [»
Axetilen

Ba phan tir propin cho phan Ung tam hgp thu dugc san phdm [a mesitilen

(1,3,5-trimetylbenzen).
g
C, 600°C
3CH;-CsC-H ——e
H;C Hj
Axetilen Mesitilen

(L)pin ng o Hn

a) Phan ung oxi hda hoan toan

C4c ankin chdy trong khong Khi, téa nhigt manh. Axetilen cho ngon Iia chdy
& nhiét do 1300°C, dung dé han va cét kim loai.
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tO
2HC=CH , 50, —— 4CO, + 2H,0
Axetilen

b) Phan ng oxi hda bang Kilind,
Tuong ty cdc anken, cdc ankin ctntg bj oxi hda béi KMn0,. C4c lien ket ba

C=C bi oxi hda trong méi trutng axit tao thanh dixeton -C(=0)-C(=0)-, trong
méi trubng bazo manh dixeton bi ddt hoan toan sinh ra mudi cacboxylat -C00-

H* Q0
R cmeenegi CISSRLC-OCH,
pH=7

CH,CH,C=CCH,
Pent-2-in KMnO,

H CH,CH,COOH

pH =1 St [ +
CH,COOH

c) Phan ung ozon phan
Ndi ba trong ankin phan tng vdi ozon rdi thiy phan trong méi truting
axit thu duoc axit cacboxylic.

1,0
CH,(CH,),-C=C-H —___ CH,CH,CH,COOH + HCOOH
: 2, H;0"
Pent-l-in -
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I/
CHUONG 6: -
HIDROCACBON THOM CAREN)

Sk

Hidracacbon tham (Aren) 12 nhing hidracacbon khdng no cd cau
friic vong ddc biet véi tinh chdt ddc biet, goi [a tinh thom. Hidrocacbon
c6 tinh thom tiéu biéu va don gian nhdt 13 benzen cé cong thiic phan
tir C

Vong thom c6 céc tinh chdt hda hoc ddc trung: dé tham gia
céc phan tng thé vao vong, khd tham gia cdc phan ling cbng va oxi

hda hon so vdi céc anken va ankin.

Do khuon khd cé han cia cugn sdch nay, trong chuong nay
ching t8i chi trinh bay chi yéu céc phan tng hda hoc cia benzen
va din chdt cia benzen ma khong dé cap tdi phan ung cua cdc
hidrocacbon thom khéc nhu naphtalen, anthraxen, phenantren..

CE)pwin tng THE VAD MHAN THOM

Phan tng thé vao nhan thom cd so dd phan tng tdng quat sau.

e
Ar-E &+ HX

Ar-H , X-E
Aren xuc tac

_______________________________________________________________ o)
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HO-N0, CHNO,), HO-SO.H (H,80,). ankyl halogenua R-X..
a) Phan ung halogen hda

Phan (ing halogen hda thé vao nhan thom cia benzen st dung chét
Xtic tdc la cdc axit Lewis nhu CAICL,, FeCl, ZnCl,.) xay ra véi Cl, va Br,,

Br
= Be vl

©+BI‘2_—_—_. + HBr

Benzen

CH,4 < CH,

AICl,
- C12 —_— + HCl

Toluen Cl

Cdc dan chat floro héa cia hidrocacbon thom khong thé diéu ché truc
tiép bang phan ng qiiia aren véi F, ma phai thang qua trung gian mudi
diazoni vdi N1aBF,. Phan ng gita hidrocacbon thom vdi |, trong HNO, ciing
cd thé cho dan chat iodua.

b) Phan tng nitro hda
Phan tng nitro hda vao nhan thom cd thé sir dung chét xdc tac 13 H,S0,

ddc Chdn hop sulfonitric) tao thanh nitroaren. Mudn dua thém nhém nitro

thit hai vao nhan thom phai dung HNO, bc khéi va dun ndng & 100°C.
NO,

H,S0,
© + HNO; — o « H;0

Benzen




cHuonc

c) Phan tng Sunfo hda
Téc nhan sunfo héa vao nhan thom dugc st dung a oleum (H,80,nS0,).
Phan ng nay sunfo hda 14 phan tng thuan nghich, san pham axit sunfonic

RSO,H tao thanh khi dun ndng & 100°C vdi hoi nudc tra lai aren ban déu.
SO,H

© . sto‘,,o_iggm_ @ S0

Benzen

d) Phan tng ankyl hda theo Friedel-Crafts

Phan tng ankyl hda vao nhan thom duoc biéu dién theo so dd phan
ling chung dudi day.

ArH + RX —tC . ArR + HX
Xuc tac
Aren
Trong dd: RX: ankyl halogenua: thuing la cdc dan chét halogen cia clo,
brom va iot. Cht xic tdc thutng dung la AICI. Cd thé thay RX bang
ancol hay anken duti xtc tdc axit cling thu dugc ankyl benzen.

CH,
AICI,

@ - Gy TENC0) RTUeY

Benzen

CH(CH,),

H,PO
O o B CHFC i st

Benzen Cumen

_______________________________________________________________ o)
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CH, CH,
H,SO,
+ GHOH ———» + "H,0
C,H
Toluen $

e) Phan ung axyl hda theo Friedel-Crafts
Phan tng axyl hda vao nhan thom tuong tu nhu phan (ing ankyl hda, tac nhan
thé & day la cd thé 1a halogenua axit RCOX hodc anhidrit axit (RCO),0.

ICl,
ArtH . R-C-X Ar-C-R + HX

Aren 0 (0)

COCH,

AlCl,
© JLeH.cogt i AT + HCl

Benzen
COCH;,

H,PO
© PO (o - K~ W 5 M, B © + CH,COOH

Benzen

Trong truong hop vdng benzen da cé san nhém thé, céc nhdm thé néi
trén cd thé anh hudng tdi téc dd phan ting thé va dinh hutng vi trf thé
cla tdc nhan trén nhan thom. NMhimg anh hudng trén da dugc tdng ket
thanh qui tdc thé Holleman nhu sau:

- lhdm thé loai | céc nhém thé gy hiéu tng +C, +H, +|, dinh hung vi
tri thé ortho - para, hoat héa nhan thom 13m tang tdc do phan tng thé
nhu. -OH, -MH,, -SH, -Cl, -CH,, -07, -§"..

- lhdm thé'lpai Il cdc nhém thé gay hiéu tng -C, -H, -1 dinh hudng vi
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trf the meta phan hoat hda nhan thom lam giam tdc do phan Ung thé
nhu. -COOH, -CN, -CH=0, -N0,, -CF,, -MH,"..
Qui tdc thé Holleman dugc trinh bay tom tat theo bang dudi day.
finh hutng cia nhdm thé’ tdi dinh huing thé va khd nang phan tng
thé & nhan tham (Qui fﬂc thé’ Holleman)

g e ~ finh hutng t6i t6c do
Thém the | An hung 16 v i the | Sl
-NK,
-N4R Dinh huting
-k, ortho-para Hoat héa manh va rdt manh
-OH manh
-SH
-0R Dinh hutng
-NH-COR ortho-para Hoat hda trung binh
-0COR frung binh
—-ARr Pinh hutng Hoat héa yéu
F. 0L b I Phan hoat hda yéu
-COR
-CH=0
~COOH 1 :
Dinh hung meta yéu Phan hoat hda trung binh
~COMH,
-COOR
-S0H
_-[[:IFH Dinh hutng meta trung binh Phan hoat héa trung binh
3
-1,
MR, Dinh hutng meta manh Phan hoat hda manh va rdt manh
-0R.*
2
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Cac nhém halogen trong nhan thom dinh hudng vi tri thé ortho-para tuy nhién
lai phan hoat hda vong benzen, lam giam toc dd phan (ng. Hien tugng nay
dugc gidi thich la do cac nguyén td halogen cd do am dién Idn gay nén hidu
ting cam (ng am -I rut electron ra khoi nhan thom déng thdi trén nquyén ti
halogen cdp electron tu do lién hop véi nhan thom gay nén hiéu tng lién hop
duong +C ddy electron vao nhan thom, tir dd dan dén ket qua thuc nghiém
néu trén.
f) Mét vai phan ung thé vao vong benzen.
Phan ng Gattermann - Koch: Benzen cho phan (ng Friedel - Crafts vdi tac
nhan cacbon monoxit CO/HCI st dung xdc téc AICI, thu dugc benzandehit
C,H,CHO.
CHO
@ . CO HCl
Benzen AlGls

Phan ting Gattermann; Néu thay téc nhan CO/HCI bang axit xianhidric HCN
ciing thu duoc benzandehit.

CHO
© . Hon  LHCLAIC @
2.H,0

Benzen

Do tdc nhan HCN 1a tdc nhan ddc hai, dé cai tién phan Ung nquti ta sir dung
In(CM), & dang ran lam tac nhan fomyl héa nhan thom thay thé cho khi HCN
ciing thu dugc benzandehit.
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CHO

© . zncN), MHCLAICK @
2.H,0

Benzen

(2)pyin g cone

a) Long hidro
+ 3H, _Ni
ED) drmstad 3 i )

Benzen

Trong trubng hop st dung tdc nhan kh 13 Na trong MK, lang, san pham hidro
héa tao thanh |3 dien vong (phdn tng khu Birch).

© Na/NH3
S

Benzen

Néu trong nhan thom cd sdn nhém the ddy electron (-OH, -R: ankyl..), san
phdm tao thanh [a 14-dien trong khi vdi nhdm thé hat electron (-CHO, -COOH..)
san pham khr tao thanh la 2,5-dien.
OCH, OCH,
© Na/NHj ©
t-BuOH

Metoxi benzen

COOH COOH
© Na/NH, i
t-BuOH
Axit benzoic

_______________________________________________________________ oD
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b) Céng clo
Benzen khdng cho phan tng cdng vdi clo nhu vdi céc hidrocacbon khdng no
khdc. Khi cho benzen phan tng véi khi Cl, duti diéu kien chiéu séng thu dugc
san pham cdng hexacloroxiclohexan.
cl
© s sy v Cl Cl
Cl 1

Benzen ; Cl

$an phdm nay cd 8 ddng phan lap thé, trong d6 ddng phan cé hoat tinh trir
sau manh véi tén goi lindan, 666.. dugc su dung rdng rai trong nong nghiép
0 thap nién 50-60 cla thé ki trudc nhing hién tai da bi han ché si dung do
tinh ddc hai va tich |Gy trong mdi truong @ thi gian dai.

G)pHin (NG o1 oA

a) Phan ing oxi hda hoan toan

Cdc hidrocacbon thom chdy trong khang khi vdi ngon Iia nhiéu mudi than do
ham lugng cacbon rat cao. Néu du khang khi phan tng oxi hoa dién ra hoan
toan.

3n-3 toC

CnHZD-6 o 02 e nC02 + (n' 3) H20

2© 4111505, =€ 12005+ +6H,0
Benzen

b) Phan tng oxi hda khing hoan toan

0 nhigt do cao va cd mat chat xic téc V, 0., benzen bi oxi hda béi oxi khong
khi tao thanh anhidrit maleic.
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0
V205
2@ 90— zdo + 4CO, + 4H,0

Benzen 0

c) Phan ung ozon phan
Tuong tu nhu anken, benzen cé thé phan tng vdi ozon tao thanh ozonit, sau
dé khir san phdm nay trong Zn/CH.COOH thu dugc glioxal CHO-CHO.

07 O\_O

0O

© 30, 7\3(4 Zn/CH;COOH 3(I3H=O
(0) CH=0
~0

Benzen Triozonit

PHAn MG 0 MACH NHANH CUA ANKYL BENZEN

Phan tng halogen hda mach ankyl - Duti diéu Kién chiéu sdng hay dun ndng,
clo v brom cé thé thé hidro ciia cacbon mach nhanh, uu tién tao san pham
thé @ vi trf do gdc tu do trung gian & vi tf bén nhdt vi dugc gidi toa dien
tir nhidu nhat.

o B o
CH,CH, C1-CHCH;
{1 @ 3
+ Cl —Mm— R HCIl
Etyl benzen
o B o
CH,CH,4 Br-CHCH;
hv, t°C
+ By ———— + HBI
Etyl benzen

______________________________________________________________ oD
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Néu dung tdc nhan thé NBS (n-bromosucxinimit), phan (ng thé ciing wu tién

xay ra @ vi trf a.

Phén ng oxi hda ankylbenzen thanh axit aren cacboxylic: Céac ankylbenzen bi
cdc tdc nhan oxi héa manh nhu KMMn0, K.Cr,0, oxi hda trong méi trubng axit

thanh cdc axit thom.
R

COOH

f K,Cr,0,/KMnQO,
H* t°C

Ankylbenzen
CH,
@ KMnO,
HE1°C
Toluen
CH,CH;
© K,Cr,0,
H 19
Etyl benzen
CH,4
KMnO4
H £C
CH,4
p-xilen

Phan ting oxi hda cumen thanh phenol:

OOH
CH(CH;), (H,C),-CH

Cumen

0, © H,S0,,H,0

>

COOH

>

COOH

>

COOH

COOH

OH

© + CH,COCH,
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cHUONE 7: -
OAN XUAT HALOCEN

e o

Dén xudt halogen |a céc hop chdt hiu co cé sy xudt hign cia nguyén tu
halogen thay thé nguyén ti hidro trong cong thic phan ti. Cdc nquyén tu
halogen c6 do am dien In [am phan cuc hda lien két C-halogen dén dén céc
tinh chat hda hoc dac trung ciia nhdm hop chdt nay: phan tng thé nucleaphin,
phan tng tach..

dSPHi\n (e THE NeuYEN TU HALOGEN

Phan tng thé nquyén tu halogen cia dan xudt halogen dugc md ta theo sg

dd phan (ng chung sau:

R-X & ¥ R-Y +« X

Trong dd: R-X: dan xudt halogen. Y~ : tdc nhan nucleophin.

Téc nhan nucleophin cd thé a ion halogenit X~ (CI", Br, I).
CH,;Cl + NaBr CH;Br 4 NaCl
Metyl clorua

C2H5Cl b NaI
Etyl clorua

_______________________________________________________________ So0)

CHJ . NaCl
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Dan xudt halogen tdc dung vdi ancolat, NaSH va NaCN cho céc san phdm ete,
thioancol va nitrin tuong tng.

CH3BI + CZHSONa ni—— CH3OC2H5 + NaCl
Metyl bromua

n-C4HoCl 4+ NaSH
n-butyl clorua

n 'C4HQSH + NaCl

C,HsI + NaCN
Etyl iodua

C2H5CN + NaI

V6i cac hidroxit kiém nhu NaOH, KOH. C4c dan xudt halogen c6 kha nang phan

ting khéc nhau phu thudc vao céu Iad gdc hidrocacbon R.

Méu gfc hidrocacbon R fa gdc anlyl -CH,=CH-CH, hay benzyl -CH.CH, phan ing

rat dé dang vdi NaOK, phan (ng véi nudc & nhiét do thuting cho ancol tuong ting.
CH,=CH-CH,Br + H,0 —— CH,=CH-CH,0OH + NaBr

Anlyl bromua

CH,Cl CH,0H

© + H,O —s @ + NaCl
Benzyl clorua

Néu gdc hidrocachon R 1a céc gic ankyl nhu metyl -CH,, etyl -CH_.. phan ing
véi NaOH & diéu kien dun néng tao ra ancol tuong (ng.

tC
CHCl + NaOH — o CHOH + NaCl

Etyl clorua

CH,CHCH, + NaOH CH;CHCH; + NaCl
I OH

2-cloropropan
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Néu gdc hidrocacbon R 13 céc gdc vinyl CH,=CH- hay phenyl CH.-: phan ng
véi NaOH xay ra rdt khd khan, phan tng xay ra & diéu kien khdc nghiét véi
nhiét do 4p suat cao.

0,
CH,=CH-Cl + NaOH _“CP_ CH,CH=0 + NaCl
Vinyl clorua

Cl ONa

1°C.,
© + NaOH P @ + NaCl + H,O

Phenyl clorua

Phan (ing thé cda dan xudt halogen véi amoniac MIH, cho san phdm tiy thudc
vao ti 1@ M, : d&n xudt halogen; ngodi ra phén tng véi amin cia dan xudt
halogen ciing xay ra tuong tu, néu dan xudt halogen dung du thu dugc san
phdm cudi ciing 13 mudi RN'X" (X [a halogen).

C,H,Cl + NH, C,HNH, .+ HCI

C,HiCl . CH;NH, C,H,NHCH, . HCl

C2H5N(CH3)2 + HCI

C,HCl + (CH,;),NH

CHCl + (CHy)N C,HN(CH,),CT"

Mot vai phan tng thé nucleophin khdc cta dan xudt halogen.
C,H;-C=CH + NaCl

Etyl clorua

CH;l + CH;Na —— CH;CH; + Nal
Metyl iodua

H,c~-D" + CH;COONa b
Propyl bromua H3C/\/IL0«CH3 + NaCl

_______________________________________________________________ oD
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@PHAH NG TACH HX (AXIT HALOCENHIBRIC)

Cdc dan chat halogen cho phan tng vdi céc hidroxit kiém cho san phdm cudi
cing la cdc ancol tuong tng. Tuy nhién, néu thay ddi diéu kien phan tng cho
dan xuat halogen phan ting vdi kiém trong ancol thi phan ting xay ra |3 phan
ting tach: san phdm cudi cing thu dugc I3 anken.

R,R; ! ROH R, R,
R—++R, + NaOHKOH ROH_ e NaX . H,0
H X 2 Ry

CH, CH;
-BuOH
H,CANACl o NaoH S22OH 4 Ao

I-cloro-3-metylbutan i’ + NaCl + H,0

I +-BuOH
+ GOH ST o VRIS Ho

l-iodoxiclohexan

@'SPHAn NG VG Kim LOAI VA DA CHAT cO KIm

a) Phan ng vdi kim loai

Dan chat halogen phan tng véi mot sd kim loai nhu Mg, Li.. tao thanh céc
hop chdt co kim. Dan chdt co kim ctia Mg con duoc qoi duti céi tén thudc
thu Grignard dugc (ng dung rdng rai trong tdng hop hiu co.

(Csz)zo

Etyl iodua
Cl Li

HF
O’ R T B O’ » LiCI

I-cloroxiclohexan
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b) Phan ung Wurtz

Phan tng clia dan xudt halogen véi kim loai Na tao ra san phdm ankan dugc
q0i 13 phdn tng Wurtz. Phén tng nay dugc tng dung dé tong hop ankan ddi
xting véi higu sudt cao. Néu dan xudt halogen cd céc gdc hidrocachon trong
phan t khéc nhau thi san phdm thu dugc 1a hdn hop san phdm.

RX . 2Na + RZ R-R + 2NaX
Vi du:
Etyl bromua

CH,CH,Br ., 2Na CH,l
Etyl bromua Metyl iodua
CH,CH,CH,CH,4

CH;CH,CH;  + NaBr + Nal

CH,CH,

c) Phan tng Corey-House
Phan ing Corey-House dugc thé hién qua so do sau:

RX _2Li , oppi CuX_ R,culi RX | RR

Vi du:

CH,Cl + 2Li — CH;Li + LiCl

2CH;Li + Cul 2(CHy),CuLi + Lil

(CH),CuLi + C,HsCl ———= CHyCH,CH; + CH;Cu+LiCl
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|,
CHUONG 8: -
ANCOL

ek

Ancol 13 céc hop chdt hiu co dugc thay thé nquyén ti hidro trong mach
hidrocacbon bang cac nhém -0H gdn truc tiép vdi nguyén ti cacbon no.

V6i nhém -OH phan cuc trong phan tir, phan tir ancol cd thé tham gia cdc
phan tng di li cdt dit lien két C-0 hoac lien k&t 0-H tao nén tinh chat hda
hoc ddc trung ca nhém.

(1)pin (NG HOA HOC COA MonOANCOL

a) Phan ung the nguyén ti H

Phan ng vdi kim loai céc ancol cho phan ting véi kim loai kiém (Na, K..) giai
phéng khi H, thé hién tinh axit yéu cia ancol.
2R(OH), + 2xM — & R(OM), . xH,

2CH;CH,0H + 2Na —» 2CH;CH,0ONa . H,
Etanol

Phan g este hda:ancol cd thé phan (ng vdi axit cacboxylic, anhidrit axit
hay halogenit axit dé thu dugc este.
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Este hoa
R-CiX + H{OR' ——— » R-I-O-R‘ + HX
I
(0]
Mot vai vi du cu thé:
H,S0,
CH,CH,0H 4 CH,COOH <= CH,CO0CH; + H,0

Etanol Axit axetic

CH,CH,0H 4 CH;COCl —— CH;COO0C,Hs + HCI
Axetyl clorua

Anhidrit axetic

Phan ung ete hda: Khi dun ndng ancol trong axit sunfuric dac @ nhiét do
130 -140°C, hai phan tir ancol bac mot cd thé tach nudc tao thanh ete.

2CH,CH,OH i C,H;OC,H H,0
SRR
<t 140°C HlEl el SLEL L
Etanol Dietyl ete

b) Phén tng thé nhdm OH
Phan ung tao este vd co: ancol cho ﬁhén ling véi céc axit vo co thu dugc

san pham este vo co.

ROH + HX RX . H)0
Ancol
OH Br
/i\ + HBr /*\ + HZO
tert-butanol tert-butyl bromua
OH Cl;
O/ + HCl O/ + H0
Xiclohexanol Xiclohexyl clorua

________________________________________________________________ 200,
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Tac nhan ZnCl, trong HCI dam ddc dugc goi la thudc thi Lucas dung dé nhan
biét nhdm chic ancol va phan biét bac ca cac ancol. Ancol bac ba phan tng
rat nhanh véi thuc tht Lucas, ancol bac hai phan tng cham han con ancol
bdc mot phan (ng rdt cham tao ankyl halogenua khong phan cuc, tach Iop
vdi ancol tao hai pha.
Phan ung vdi photpho halogenua: céc phopho halogenua nhu PCI,, PCL,, PBr.... dé
dang phan tng vdi céc ancol tao-thanh ankyl halogenua tuong (ng.

3ROH + PCl; —» 3RCl + POCl, + HCI

Ancol

3ROH + PBr; ——» 3RBr . H,PO,

Ancol Ankyl bromua

6ROH + 2P + 3, —» 6RI + 2H,;PO,
Ancol

Phan ting vdi thionyl clorua 80ci, Phan (ng cta ancol vdi thionyl clorua tao
thanh dan chat halogen bac mat, giai phdng Khf 80, va HCl.

ROH + SOCl, —>RCl + SO, + HA
Ancol

c) Phan tng tdch
Cdc ancol tham gia phan ng dehidrat hda (tach nutc) tao thanh san pham
anken chia ndi doi.

I|{ . H.SO N/
ildhint oo oahiting GrChit rcadiefd
F 5l & TN

Ancol Anken
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CH,CH,OH —22» CH, =CH, + H,0
Etanol Etilen

d) Phan ung oxi hda

Phan ting véi Cull céc ancol bac mot va ancol bac hai bj oxi hda béi ddng (I)
oxit @ nhiét do cao tao thanh andehit va xeton tuong tng.

RCH,OH +CuO—“5RCH=0 + Cu + H,0
Ancol Andehit

R 0 R
SCHOH + CpO & . =0 & OB & H0
R” R”
Xeton
Ancol bac ba cé thé bi oxi hda béi xtc tdc dong kim loai & nhiét df cao tao
thanh anken theo phén tng.
R '

: l Cu /R
R —CHZ_C—OH ——0—> R—‘C= "+ H20
" 300°C SR
Ancol Anken

Phan ung vai HLr0, axit cromic cd thé oxi hda ancol bac mdt thanh andehit
roi thanh axit cacboxylic, trong khi ancol bac hai bi oxi hda tao thanh xeton.

RCH,0H _HaCrOs _ Rep=0 _12¢19% _ RrcooH
Ancol (O] Andehit [0O]  Axit cacboxylic
R R
SCHOR. 12t o il
R7 fO] ST RW
Xeton

Phan ung vdi Kllind, Tuong tu nhu phan Ung cta cdc ancol vdi axit cromic,
KMn0, oxi héa ancol bac hai téi xeton va ancol bac mot tdi andehit.



400 phan (ng hiu co

CH, (CH, ), CH,OH —*%«%"_, CH, (CH, ), COOH

Hexan —1-o0l Axit hexanoic
OH O
© KMnO4, H3O+ ij
[O]
Xiclohexanon

Phan ting vdi thudc thi oxi hda chon loc; céc ancol bac mot khi tac dung
vi céc chdt oxi hda thong thung tao ra andehit sau dd ban than andehit
nay tiép tuc bi oxi hda thu dugc san phdm axit cacboxylic cudi cing. Do dé,
néu mugh ding phan tng oxi hda @ giai doan tao andehit, nqubi ta st dung
cac phic cta crom (VI) trong méi truting khan nhu PCC - pyridini clocromat,
POC - pyridini dicromat..

CH, (CH,),CH,0H —*«1.% _, CH, (CH, ), COOH

Hexan —1-o0l Axit hexanoic
H - —
[ ]C 2O0H (C5H5)22+Cr2072 i
CHCL ™ O
Ancol benzylic Benzandehit

@PHAn UNG HOA HOC CUA POLIANCOL

Cac poliancol cd mot sd tinh chdt hda hoc tuong tu cdc monoancol nhu da
trinh bay & phan trén. Ngoai ra, poliancol con cd mot sd phan ting héa hoc dac
trung nhu phan (ng tao phic vdi Cu(OH), phan tng tach nudc..

a) Phan ung tao phic vai Cu(OH),
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C4c poliancol nhu etilen glycol hay glyxerol cho phan tng véi Cu(OH), tao phic

déng mau xanh thdm. Phan (ng nay ding dé nhan biét céc poliancol cé 2
nhém -0H canh nhau.

2HOCH,CH,0H + Cu(OH),

Etilen glicol
CHZ_O;Cu,O _(FHZ = 2H20
¢H,-07 " ~0-CH,
CH, -OH HO - CH, CH,-O-H HO-CH,
CH-OH ' +72Cu(OH), + HO-CHT — CH- O-Cu-O-CH + 2H,0
CH, - OH HO - CH, CH,-OH H-O-CH,
Glixerol

b) Phén tng thé cia poliancol
Etilen glycol cho phan tng thé 11 véi HCI tao thanh etilenclohidrin.

HOCH,CH,OH + HCl — HOCH,CH,Cl + H,0
Etilen glicol Etilenclohidrin

D8 tao thanh 1,2-dicloetan cdn tac nhan clo héa manh hon nhu PCl,
CH,OH - CH,0H — %, CH,Cl-CH,Cl
Etilen glicol 1,2 — dicloe tan
hodc:

CH,OH - CH,0H —55- CH,0H-CH,Cl — S CH,C1-CH,Cl
Etilen glicol 1,2 — dicloetan

_______________________________________________________________ o)
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Glyxerin phan ting véi HCI cd thé tao ra hén hop 2 monohidrin, trong dd dong

phan o nhiéu hon ddng phan p.

CH,Cl- CHOH - CH,OH
o — Monoclohidrin
CH,OH -CHCI-CH,OH

B —Monoclohidrin

CH,OH - CHOH - CH,QH + HC] —»

Glixerol

¢) Phan ung oxi hda cia poliancal vii HI,

Khi cho cdc glycol phan tng véi axit peiodic HI0, phan tng cdt mach cacbon

xay ra thu dugc andehit hodc xeton.
Rs, Ry

| RI ’R
R1—¢—Q—R3 + HIO4 e \C=O + 0=C ¥ ;3 2H20
OH OH Ry 'R,

@) Phan tng dehidrat hda poliancol

Phan (ng dehidrat hda (tach nudc) cta cdc glycol cho céc hop chdt cacbonyl
tuong (ng. Vi du véi etilen glycal.
CH,0OH -CH,0H —=>-» CH,CHO + H,0
Etilen glicol Axetandehit



- L CHUONG 9 ¢

\Z

CHUONG 9.
PHENOL

ok

Phenal 13 céc hop chat hitu co cé mot hay nhidu nhdm hidroxi ~OH gdn truc
tiép vao nhan thom. Véi nhém -OH ddy dien t hoat hda nhan thom, cdc hop
chdt phenol d& dang tham gia cdc phan ng thé, oxi ha.. tao nén tinh chét
héa hoc déc trung cia nhdm.

Trong khuan khd cta cudn séch nay, ching t6i dé cap chi yéu tinh chét héa
hoc cua phenol CHOH dai dién cho cac hgp chat phenol.

(LypHin (ng THE CiA PHENOL

a) Phén ung thé hidro cua nhdm hidroxi -OH

Phén tng thé hién tinh axit: phenol cd tinh axit manh hon so vdi ancol nhung
kém hon cac axit cacboxylic. Phenol cho phan tng vdi kim loai kiém (Na, K..)
hay baza (NaOH, Na,C0,..) tao thanh phenolat.

OH OK

2© +2K——>2 +H2
Na
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OH ONa

© 3 NaOH s piesse © + H,0
Phenol

OH ONa

© + N32C03 ————— © + NaHCO3

Phan ung tao phuc vdi Fell; phan tng cua phenol vdi FeCl; thu dugc san pham
phiic cd mau tim.

by ?
3@ + FeCl; ——= ‘ + 3HCI
O\O 3
v \O

Phan ung tao ete: phenol cho phan ting dé dang vdi céc dan xudt halogen tao
thanh ete (phuong phdp Williamson).

OH OCH,4
C + CH,] Ll O + HI
Phenol

OH OCH,-CH=CH,

CH,=CH-CH,B KiC0, HB
i ot o i v

Mgubi ta cling cd thé st dung dimetyl sulfat (CH,),S0, hay diazometan CH,N
dé lam céc tac nhan metyl hda.

2

ONa OCH;
ZO + (CH3)2804 —_— 26 + Na2804
Natri phenolat




OH OCH,

Ete
© + CH,N, © v N,
Phenol
0
OH OH 0 \R
O RCOX / (RCO),0 ¢ O
> +
COR

Phenol
Aryl xeton  Aryl este

Phan tng este hda: phenol khong cho phan (ng este héa truc tiép vdi cac
axit cacboxylic RCOOH. D& tao thanh este, nquti ta st dung tdc nhan anhidrit
axit hoac halogenua axit. Phan (ng cd thé tao thanh san phdm C-axyl héa

aryl xeton
OH OCOCH,
H,SO
© + (CHENNO ot + CH;COOH
Phenol

b) Phan ng thé nhdm -0K phenal

Phan ng thé nhdm halogen: cac phenol cd gdn cdc nhém hat dien tdr & vi trf
ortho va para nhu ~N0, ¢ thé dugc thé nhdm -0H phenol bang halogen. Chang
han phan tng gida 24-dinitrophenol v6i PCl, tao thanh 24-dinitroclobenzen.

OH cl
]J: NO; gy, ]J: NO,
——-

NO, NO,
2,4-dinitrophenol 2,4-dinitroclobenzen

______________________________________________________________ oD
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Phén ung thé’ nhdm amino -/1H, Phenol khd tham gia phan tng thé nhém
hidroxi bang amino trong khi vdi naphtalen phan (ng c6 thé xay ra (phan
ting Bucherer).
OH  NaHSO,
O:j/ 140°,15atm

Naphtalen

NH,

¢) Phan ung thé vao nhan tham

Nhém -0H phenol 13 nhdm thé loai | theo gui tdc thé Holleman (xem lai chuong
hidrocacbon thom), hoat héa nhan thom. Do dé vao céc phan tng thé vao
nhan thom ca cdc phenol dién ra dé dang.

Phan tng halogen hda: Phenol dé dang-cho phan ting thé vdi clo va brom. Trong
diéu kien thong thuting san phdm tao thanh thé vao ca vi tri artho va para
Phenol phan ting véi nudc brom cho ket tia trdng 2.4,6-tribromophenol.

OH OH
Br. Br
H,O
O PARO 0 \¢/ + 3HBr
Phenol Br

Néu tiép tuc nho thém nudc brom vao két tia 24.6- tribromophenol, mot
phén ti brom 88 phan (ng thém tao thanh 24,4 6-tetrabromo xiclohexa-2,5-
dien-1-on.

OH (@)
Br. Br Br. Br
H,0
\Q g e i + HBr
Br”Br
Br

2,4.6-tribromophenol

Néu thuc hién phan (ng brom hda phenol trong dung mdi tro @ nhiing diéu kién
nhdt dinh cd thé thu dugc san phdm thé mono o~ va p-bromophenal.

________________________________________________________________
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OH OH
CICH,CH,Cl
+ Br, > + HBr
Phenol Br

Phan tng nitro hda: Phenol cé thé dugc nitro héa bang dung dich HNO, ma
khang can phai st dung hdn hop sunfonitric (H,S0, va HNO,) tao hdn hop ddng
phan o~ va pnitrophenol.

OH OH OH
NO,
O o HNO3 o—Ftn + + H0
Phenol NO,

Phan ting sunfo hda: Phenol khi dun ndng vdi K80, ddc xay ra phan (ing sunfo

hda vong.
OH OH
0
O + B0, 1 _ N, mo
Phenol SO,H

Phén ting nitroso hda: Hon hop mudi Mad, trong H,S0, tao ra cation nitroso no*
tén cong vao nhan thom dugc hoat héa tao nitrosophenol.

ONa { OH
NaN02 + HzSO4
_
0.; 5°C
Natri phenolat N=0

Phén tng ankyl hda theo Friedel-Crafts: Trong mdi trubng axit, céc ancol tan
cong vao nhan thom phenol cho san phdm ankyl phenal.

_______________________________________________________________ oD
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OH OH
H,S0,
+ (CH3)2CHOH T. + HZO
Phenol CH(CH,),

Phan tng axyl hda theo Friedel-Crafts: V6i su c6 mdt cla xic tac axit Lewis
nhu AICL, phan ng cda phenol vdi anhidrit axit hay halogenua axit cho san
pham C-axyl hda.

OH ' OH OH
CH,COCI OCOCH;;
—_— - +
AIC,
Phenol COCH,4

Phan tng fomyl hda phenol: Phenol phan (ng vdi hdn hop HCN, HCI va xic téc
AICI, thu dugc p-hidroxi benzandehit (Fomy/ hda theo Gattermann).

OH OH OH
HCl + HCN —2Ch, .
—_—
3 X -NH,CI
Phenol C CH=0

"HCINZ “H

Ngoai phuong phédp cla Gattermann, nquti ta con cd thé tién hanh phan (ng
fomyl hda theo mot vai con dutng khac.

Fomyl hda theo Vilsmeier:

OH OH
POCl,
+ (CH3),N-CHO ——»
Phenol CH=0

Fomyl hda theo Reimer - Tiemann:



OH OH
70°C CH=L)
+ CHCl; + 3NaOH ——» + 3NaCl + 2H,0
Phenol Andehit salixylic

Phén tng Kolbe - Schmitt: Thuc hien phan tng cla natri phenolat vdi C0, thu
duoc axit salixylic.

ONa OH OH
125°C COONa H,0* COOH
+ 0, Fotimy —
100atm
Natri phenolat Natri salixylat Axit salixylic

Phén ung vdi fomandehit: tby theo diéu Kkien c6 mat cia axit hay kiem ma
phenol phan ting véi HCHO thu dugc cdc san phdm khéc nhau.

OH
szc CHZ-’V‘
OH
H' ha CH, H)XC
n + nHCHO —— OH
OH H,
Phenol aH,C Hynr
oH $

Poliphenol fomandehit

(2)pHin (NG Y1 HOA PHENOL

Khi oxi héa céc monophenol bang peoxidisulfat §,0.% trong mdi trutng kiem,
san pham thu dugc 13 p-diphenol. Khi vi trf para da bi thé thi san pham thu
duoc 13 o-diphenal.

______________________________________________________________ SO0
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OH OH
Na,$,04
—_—
NaOH
OH
Phenol Hidroquinon

Céc 14-diphenol cé thé dugc oxi hda thanh quinon.

OH 0
Q [0] ¢
OH 0

Hidroquinon Quinon

@'Pm’m NG KHU HOA PHENOL

Phenol cd thé duoc khi héa bang hidro st dung xtc tac kim loai thu dugc

xiclohexanal.
OH OH
+ 3H, Ni, 150°C ©
20atm
Phenol
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HOP CHAT CACBONMYL
e S 2

Hop chat cacbonyl 1a nhing hop chdt hiu co cd chifa nhdm chic cacbonyl
(ox0) -C(=0)- trong phan ti. Néu nhdm cacbonyl lién ket véi mot/hai nquyen

tlr hidro, hop chat cacbonyl dd dugc goi 1@ andehit, cdn véi trutng hgp nhom
cacbonyl lién ket véi hai gdc hidrocacbon ta cd xeton

H R R\
N
Metanal Andehit Xeton
(Fomandehit)

Lien k&t cacbonyl C=0 phan cuc manh quyét dinh tdi tinh chdt hda hoc ddc
frung cta andehit va xeton: tham gia phan tng cdng nucleophin vao nhdm

cachonyl, phan tng thé & gdc hidrocacbon va. phan ing oxi héa - kh.

@PHAH inc THE G cOC HIDROCACRON

Phén tng céng nude; Khi hda tan andehit va xeton vao nuc xay ra can béng.

R R\ /OH
2,
R/ : R NOH
Andehit, Xeton gem-diol
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HCHO bi hidrat hda gdn nhu hoan toan trong nutc (98%) trong khi vdi céc
andehit va xeton no mach dai hon kha nang hidrat héa giam dan.

Phan tng cdng ancol- Gidng nhu nudc, ancol ciing cé thé phan tng véi nhom
cacbonyl cta andehit hay xeton.

Andehit phén tng véi ancol tao thanh hemiaxetal (cong mdt phan tir ancol),
néu cdng tiép vdi ancol san pham thu dugc |4 axetal (cong hai phan tir ancol).

R H+~ R OH H+ R /OR
Yc=0 + ROH s—= ¢ + ROH =—=
0 H “OR HooR
Andehit Hemiaxetal Axetal

Vi du:
e CHOH H;C_ OH  CH;OH HyG  OC,Hs
=0 —— %) T 7~ C
v HCI S HCl 7N
H OC,H, H OC,H;
Axetandehit Hemiaxetal Axetal
C,H; Ho | GHsY/ O—CH)
YO + HOCH,CH,0H 1isoiird g
w H” “o—CH,
Propanal Asen

Mhing san pham cdng ancol clia xeton tuong tu nhu axetal dugc goi [3 xetal

H;,C HCI HiC 0—CH,
c=0 + HOCH,CH,OH — . o
H,¢” Hy,C” Mo—cH,
Axeton B el

Axetal, xetal la cdc hop chat dé bi thiy phan trong méi trubmg axit, nhung bén
véi kiém va céc tac nhan nucleophin do dé ching dugc ng dung dé bao vé
nhém chic cacbonyl trong tdng hop hitu co.
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Phan ung céng HCM Tuong tu phan tng cong nudc va ancol, cdc hop chat
cacbonyl cho phan ting véi HCN dé tao thanh san phdm xianohydrin, thiy phan
xianohidrin thu dugc axit-hidroxicacboxylic tdng mdt cacbon so vdi hgp chat

ban dau.
R o R o e O
OH H
\C=O o HCN —_— \C/ _— \/C/
sk R \CN R/ NCOOH
Andehit, xeton Xianohydrin Axit cacboxylic

Phan ung cong laHS0; Cac andehit va xeton mach ngan (axeton) cé thé cho
phan (ng cong vdi natri bisulfit tao thanh hgp chdt cong bisulfit. Phan tng
nay dung dé tach andehit ra khdi mat hén hop phic tap cac chat khong tham
gia phan (ng cdng nay.

R K\ /OH
=0 + NaHSO3 —_—— | B
R/ R/ N\sO,Na
Andehit, xeton
H,C H3C\ /OH
\C=O + NaHSO3 — /C
H’ H” “SO,Na
Axetandehit
H,C H3C\ /OH
=0 + NaHSO; === X
; Mol H,C “SO,Na
Axeton

Phén ung cong hop chat co kim: Phan (ng cong hop chdt co kim vao hgp
chdt cacbonyl tao thanh san phdm chung gian ankoxit. Cac ankoxit nay thiy
phan tao thanh céc ancol bac mdt, bac hai hay bac ba phu thudc vao cdu
friic andehit hay xeton ban dau.

Fomandehit HCHO cho phan ting cong hgp chét co kim tao ancol bac mat.

_________________________________________________________________ So0)
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H3C OLl H+
HCH=0 + CH;Li —» X/ ——» CHyCH,0H
H “H

Fomandehit Etanol

Andehit phan (ng vdi hop chat co kim thu dugc ancol bac hai.

CHMgl G OMgl g
ST S, AP 6

CH,CH=0 ———» CH;CHCH,4
7N |
H,C "H OH
Axetandehit Propan-2-ol

Xeton cho phan tng vdi hgp chdt co kim thu dugc ancol bac ba.
CH,CCH, HC=CNa H3C:C9Na H* H3C\' \OH
0 H,C’ "C=CH H,C" "C=CH
Axetandehit 2-metylbut-3-in-2-ol

Phan tng vdi cdc dan xudt the amoniac: Cac hgp chét cacbonyl phan tng vdi
cc dan xudt thé cla amoniac tao ra san phdm ngung tu chia lien két doi
C=N theo so dd phan tng chung sau day
R H -H,0 R
\C=O 3 \N_Ru M \C=N_Ru
Rv/ H/ R'/
Andehit, xeton

Phan ung vdi I, Andehit, xeton phan tng vdi MH, tao thanh s&n phdm cong
trung gian it bén, dé téch nutc tao thanh imin.

NH; -H,0
CH;CH=0 ———» CH3§JHNH2 —— CH;CH=NH
Axetandehit o

Phan tng vdi amin: phan tng cia amin bac mot véi hop chdt cacbonyl tao
thanh san phdm imin thé (base Schif?).
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NH, NH=CH-CHj

-H,0
CH;CH=0 + —

Axetandehit

Vgi amin bac hai, andehit va xeton cho san phdm cdng la enamin, day la mot
san phdm trung gian quan trong trong tdng hop hi co.

0 H L.
N 96 N
e ht ) + HZO
Xiclopentanon Enamin

Phaén ting vdi hidroxylamin: Andehit, xeton téc dung vdi [IH,0H an luot tao thanh
san pham andoxim, xetoxim.

" -H,0 R
/C:O * NH20H s A Rl /C:N—OH
R' R'
Andehit, xeton : Oxim

Mt so vi du cu thé:

-H,0
CH,CH,CH=0 + NH;OH, ———» CH;CH,CH=N—OH

Propandehit Andoxim
-H,0 3%
CH3CCH3 + NH20H a T ws 3 e C=N'OH
6 H;C
Axeton Xetoxim

Phan tng vdi hidrazin: Hidrazin tac dung vdi hgp chat cacbonyl tao ra san
phdm thé hidrazon va azin tby theo ti 1 céc chat phan tng.

_______________________________________________________________ oG
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R\ 'HZO R\
C=0 + N,H, < C=N—NH,
Rv/ Rl/
Andehit, xeton  Hidrazin Hidrazon
R R R R
-H,0
C=N—NH, + 0=C{ —>— C=N-N=C{
R' Rl Rv R.
Hidrazin Andehit, xeton Azin

Phenylhidrazin la dan xudt thé cta hidrazin, dé dang cho phan (ng vdi hop
chat cacbonyl sinh ra phenylhidrazon. Dac biét, phan ng giia hop chét
cacbohidrat vdi phenylhidrazin tao thanh san phdm goi la osazon, dugc ding
dé phan biét céc dutng don nhu glucozo, lactozo.. do tao thanh tinh thé cé
hinh dang khac nhau.

R -H,0 R
£=0 + CGHsNHNH, ——= C=N—NH-C¢Hs

R' R
Andehit, xeton  Phenylhidrazin Phenylhidrazon

goai ra, mat dan chat thé khac ctia hidrazin [a 2,4-0NP (2 4-dinitrophenylhidrazin)
cing cho phan dng vdi cdc hop chat cacbonyl tao san phdm cé mau da cam
ddc trung dugc (ng dung dé nhan biét cac andehit, xeton.
R
NHNH, NH-N=C__
R NO; .H,0 ON R

\C=0 +* —_—

R'/

NO, NO,
Andehit, xeton 2 4-DNP

Phén tng the vdi ylit photpho; phan (ng gidia andehit va xeton vdi ylit photpho
tao thanh anken va photphin oxit (phdn ung Wittig).



R\c—o + (CeH P=c/—+R\c=c/ + (CHs);P=0
R (CeHs)sP=C_ S (CeHs )3
Andehit, xeton Photpho ylit Anken  Photphin oxit
mot vai vi du:
H3C\ H3C\
C=0 + (C¢Hs)3P=CH, — LC=CH, + (CeHs);P=0
H3 H3C
Axeton  Photpho ylit
0] CH,
(:/r t (CHshPwCly mr 1 + (CeHs)3P=0O

Xiclohexanon Photpho ylit

Phén Ung thé’ ¢ gac hidrocacbon: cac nguyén tu hidro & vi trf cacbon linh
dong, d& dang tham gia phan tng thé bdi cdc nguyén td halogen nhu clo,
brom, iot. Vi du:

H3C—ﬁ—CH3 + Cl — H3C—ﬁ—CH2Cl + HCl

0’
Axeton

Trong trubng hop phan tng halogen héa cac metyl cacbonyl hay ancol bac
hai thuc hién & méi trubng kidm, san phdm thu dugc khi thiy phan la mudi
clia axit cacboxylic it hon mt cacbon va céc halofom CHX, cd mii ddc trung
(phan tng halofom hda).

R-C-CH; + 3X; + 4NaOH ——= R-C-ONa * 3NaX

Metyl xeton + CHX; + 3H,0

@ PHAN NG OXI HOA KHU HOP CHAT CACBONYL
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a) Phan ung khu andehit xeton

Phan ng kh tao ancol: Céc andehit, xeton d& dang bi khtr hda béi hidro xuc
téc kim loai (Nli, Pt.) tao thanh ancol tuong tng.

R, Ni, t°C R

A0t BR—Trse RCH~OH
R’ R'
Andehit, xeton Ancol

Cdc phic chat hidrua kim loai cﬁ tinh kha chon loc hon nhu natri bo hidrua
NaBH,, lithi nhom hidrua LiklH, c6 thé ding dé khir nhém cacbonyl. Mot vai vi

du cu thé:
(:/ro NaBH, O/OH
H,0
Xiclohexanon
s LiAlH, )Cih/\/OH
H3C)\/\/O ——— HiC
H;0*
4-metylpentanal

Mot phuong phap kht khdc cd thé khi héa chon loc nhém cacbonyl ma khdng
tdc ddng tdi cdc nhém chic khac (-0, -CN, -C=C-..) cd tén goi phuong phap
Meerwein - Pondorf - Verley st dung hé isopropanol - nhom oxit.

CH; CHj

H3C)\/\/\ i-PrOH, AL,O3 HBCM
cHo  CCl CH,OH

7-metylocta-2,6-dienal

Phan ng khu tao hidrocacbon: Andehit, xeton cé thé bi khir bdi hén hdng
kem - thiy ngén trong HCI ddc khi thanh cdc hidrocacbon tuong tng (phuong
phép Clemensen).
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egaes
HCl1

Xiclohexanon

HCI

2-phenyl etanal

N hop chét cacbonyl cd cac nhém thé khong bén trong méi truting axit thi
nqutii ta st dung phuang phdp khi Wolff - Kishner: andehit, xeton cho phan
ting véi hidrazin tao hidrazon sau dé san pham hidrazon téc dung vdi bazo
manh tao hidrocacbon.

O
H,NNH
O e O
KOH
Metyl phenyl xeton
Phén tng amin hda - khu: Phan Ung amin héa - Khi dugc thuc hien gidia
andehit, xeton vdi MIH; hodc amin bac mot dé tao san pham trung gian imin,
imin nay dugc khtt bang hidro tao amin.

0 NH
NH; |
H iy
-H,0

NH,

H,,Ni (:H
—_—

Benzandehit Benzylamin
CH
0 : HN" 3
CH3NH,  H,Ni
CH > 20 CH
H3CJK/ 3 -H,0 H3C/\/ 3
Butan-2-on N-metyl-2-butylamin

b) Phan ung oxi hda andehit, xeton

_______________________________________________________________ S D0)
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Phan ung oxi hda thanh axit cacboxylic: Cdc andehit dé dang tham gia phan
(ng oxi hda han xeton.

H OH
(0)
K i g 44
0 o
Andehit Axit cacboxylic

mat sd vi du:

H=0 Na2Cr207
[ i, O i

2-phenyl etanal

OH

CH; o)

CH,
H3CJ\/\/CH=O ... . KIVInO4 H3CJ\/\/'\OH
H,SO,, ©°C

H e~ A0 B B0 D H3C/\)\OH + 2HBr

Phan ng cta andehit vdi dung dich AqN0, trong NH, (thudc thi Tollens) ding
dé nhan biét dac trung nhém chic -CH=0 cd mat trong phan ti.

R-CH=0 + 2Ag(NHj), + 30H

Andehit ¢
RCOO + 2Ag + 4NH; + 2H,0

Anion cacboxylat

Ngodi ra céc phiic cta Cu® nhu thudc thii Fehling (CuSD, - NalK - NaK tactrat),
thudc thii Benedict (CuS0, - Na,C0, - Na xitrat) ciing dugc dung dé nhan biét
andehit.

R-CH=0 + 2Cu*' + NaOH + H,0

Andehit
RCOONa + Cu,0 + 4H'

Céc xeton khong tham gia phan tng vdi céc tac nhan oxi hda thong thuting,
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bi phan hiy cham béi dung dich KMn0, ndng trong mdi trutng kiem hodc HNO,
ddc ndng.

'
———
e COOH
Xiclohexanon Axit adipic

Phan ung oxi hda Baeyer - Villiger: Phan (ng cla xeton vdi cdc peraxit tao
thanh este va axit cacboxylic theo so do phan tng sau:

'

R\ R\ :R
C=0 + RCOOOH —= -0+ RCOOH

R 0
Andehit, xeton  Peraxit Este  Axit cacboxylic
% CgHsCO3H
CH, 6153 OTCH3
CH,Cl, 0
Xiclohexyl metyl xeton
0 :
H3c\)kCH3 CgHsCO3H H3CVOTCH3
CH2C12 O

Etyl metyl xeton

Phan ng Cannizzaro; La phan Ung tu oxi héa - Kkhu giia hai phan tu andehit.
C4c andehit khong cd hidro @ nquyén tir cacbon khi dun ndng trong hé ancol
- nudc $8 phan (ng vdi nhau tao thanh ancol bac mdt va axit cacboxylic.
Phan (ing nay dp dung cho cé& andehit no va andehit thom.

KOH

2Ar-CHO ——  ArCH,0H + ArCOOK
EtOH-H,0

Andehit ' Ancol Cacboxylat

______________________________________________________________ SO0
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KOH
2R;C-CHO —— = R;C-CH,0H + R;C-COOK
Andehit i Ancol Cacboxylat
KOH
2C6H5CHO C6H5CH20H + CGHSCOOK
EtOH-H,0
Benzandehit Ancol benzylic  Kali benzoat

N8u hai andehit khang gidng nhau, ta cd phan tng Cannizzaro chép, thutng |a
phan ng gita HCHO vai mdt andehit khéc.

KOH
(CH3);CCHO + HCHO ———— (CH3);CCH,0H + HCOOH

EtOH

[/ \ KOH  / \

<;>\CHO +"HCHO —O> <;>\CHZOH + HCOOH
EtOH

llgoai ra, phan ng Cannizzaro ndi phan t/ xay ra véi 12-diandehit va
-xetoandehit thu dugc hidroxi axit.

1.KOH
OHC—CHO ——— HOCH,—COOH
2.H;0"

0 OH
1.KOH oH
CHO' — ™ |

Phan ng ngung tu benzoin: Khi cho benzandehit ngung tu trong hdn hop KC,
etanol thu dugc hop chét -hidroxixeton cd tén goi la benzoin.

2CH:CHO e Ce¢H C(I)g C-C¢H
6 NEHLC-

5 EtOH 5 O -
Benzandehit Benzoin
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CHUONG 1: -
AXIT CACBOXYLIC

ik

Axit cachoxylic 13 nhiing hop chdt hiu co cd nhém cacboxylic -CO0H dinh vdi
gdc hidrocacbon trong cong thic phan td. Tuong tdc gitia nhdm cacbonyl -C=0,
nhém -OH trang nhém chiic ~COOH va gdc hidrocacbon quyét dinh tinh chdt héa
hoc dac trung ciia axit cacboxylic bao gom cdc phan ng di i (cdt ddt lién
két -OH), phan tng & gdc hidrocacbon va phan tng cta nhém -C=0.

dBPHf\ﬂ (g kT DUT LIEN KET 0-H

Axit cacboxylic 1 céc hop chat hiu co cé tinh axit trung binh (pKa ~4-5),
tham gia c4c phan tng thé nguyén td-hidro véi kim logi, oxit kim loai va
hidroxit kim loai

/OH /ONa
2H—C\ ¥ 2Na ———> 2H—-C\\ +H,
~o ; 0

Axit fomic

JOH
2H;C—C + Mg0 —{H;C-C-0 | Mg + H,0
o )2

Axit axetic
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OH
2H,C—C.  + MgO —={H,C-C-0) Mg + H,0
N [ 2
0
Axit axetic

(2)PHin (NG CUA THOM CACBONYL

a) Phan ung thé tao din chat cua axit cacboxylic

Phén ung tao este: Axit cacboxulic phan (ng vdi ancol hodc diazometan dé

tao este.
H,S0,
R-C-OH + ROH === R-C-OR' + H,0
(") t°C I
Axit cacboxylic Ancol Este

R‘(":‘OH % CH2N2 R‘(":‘OCH:; " N2

o)
Axit cacboxylic Piazometan
Phén ung tao halogeno axit: Halogeno axit dugc didu ché bang phan tng gida
axit cacboxylic véi mgt s dan chat halogen vo co nhu S0CI, PCL, PBr,, PCl,..
3R-C-OH + PBry —— 3R-C-Br + H;PO,

0
Axit cacboxylic Bromua axit

R-%-OH * Py wrein R-ﬁJ—CI + POCl; + HCI
Axit cacboxylic Clorua axit

Phén ung tao anhidrit axit: anhidrit axit dugc didu ché bing phan tng téch
nudc cla axit cacboxylic st dung téc nhan nhu PO, POCI,..
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P05
2R~C“3—OH e R-("J—O—(l'T‘-R + H,0
O o6
Axit cacboxylic Anhidrit axit

b) Phan tng khu nhdm cacbonyl
Axit cacboxylic c6 thé dugc khir héa dén ancol bac mgt bang LiklH, trong
dung mdi ete.

LiAlH,

Axit propionic

H;C THF H;C

Axit 4-metylbenzoic

@PHAn NG DECACBOXYL HOA NHOM COOH

Phan (ng decacboxyl hda & phan tng tach C0, dé tao thanh hop chdt cd it
hon hon axit cacboxylic ban ddu mot cacbon.

Mot phan ing decacboxyl héa thutng gdp la phan ung Hunsdiecker. ché hda
mudi bac cla axit cacboxylic véi brom trong dung mdi tro dun ndng.

ccl :
R-C-OAg + AgBr ——> RBr + CO, + AgBr
I 80°C

Trong mot sd trubing hop phan tng Hunsdiecker dugc cai tién: han hop phan
ing dugc thém thiy ngan (I) oxit dé cai thien higu sudt phan tng.

________________________________________________________________ S0
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HgO, B
CH;(CHy),sCHaCOOH —22-B2 o (py(CH, ), sCHyBr + HgBr,
CCly, 80°C

Axit stearic + H,0 + CO,

Cdc axit cacboxylic cd nhdm hat dién tir trong cng thic (-N0, -CH=0, -COOH..)
0 canh nhdm -COOH dé dang bi decacboxyl héa gidi phdng CO,
HOOC-CHZ-COOH.t—C- CH;COOH + CO,
Axit malonic

Mot phan tng decacboxyl khéc ciing duoc tng dung dé tong hop ankan, la
phan ting dién phan mudi axit cacboxylic theo Kolbe.

-2e
2CH;C00" —— CH;-CH; + 2CO,

Ion axetat

PHim nc § c0C HIBROCACBON

a) Phan ung oxi hda

Axit cacboxylic thutng [a san pham oxi hda cudi cung khi oxi héa cac hop
chat hitu co, do d6 céc téc nhan oxi hda thdng thutng khong thé oxi hda
nhém -COOH trong phan tl. Trong mdt sd trubng hop, gdc hidrocacbon cla
axit cacboxylic cé thé bi oxi héa tao thanh axit -oxo cacboxylic nho selen

dioxit Sed,
CH;CH,COOH + SeO, —— CH;CCOOH + Se + H,0
(0]
Axit propionic

b) Phan ting halogen hda géc hidrocacbon

Khi monoclo héa axit cacboxylic vdi xtic tdc anh sang ti ngoai thu dugc hdn
hop san pham monoclo hda.
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hv
CHaCHyCOOH et Cly e CICH,CH,COOH

Antyetpioe + CH,CHCOOH + HCI

Cl

Néu st dung hdn hop photpho véi clo va brom, sén phdm tao thanh chi yéu
la -halogenoaxit.
o o

CH;CH,COOH + Clp CH;CHCOOH + HCI
Cl

Axit propionic

¢) Phan ung thé nhan tham cla axit cacboxylic thom

Mhém cacboxylic -CO0H 13 nhom thé loai I theo qui téc thé Holleman. dinh
hutng thé vao vi i meta va phan hoat héa nhan thom lam phan Ung thé
xay ra khd hon.

COOH ygNO COOH
O =
H,S04
; NO,
Axit benzoic Axit m-nitrobenzoic
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|,
CHUONE 12:-
DAN XUAT CUA AXIT CACBOXYLIC
e o 3

Dan xudt cua axit cacboxylic 13 céc hop chét hilu co thay thé nhém -0 cla
nhém cacboxylic bang cac nhém thé khéc. Trong khudn khé cia cudn sach
nay ching toi dé cap chi ybu téi: halogeno axit, anhidrit axit, este va amid.

1
i
OR' X
o N
R—C] R—C R—C” C—R' R—C7 R}
b N g1 I
0 0
O O 0
Este Halogeno axit Anhidrit axit Amit

deHRﬂ G HOA HOC COA ESTE

d) Phan ung thiy phan este
Phdn ung thiy phén xic tdc axit: Khi dun ndng este véi nutc, phan tng thuan
nghich xdy ra thu dugc hdn hop can bang gidia este va axit cacboxylic ban

déu.

toC
R-C-OR' + H0 === R-C-OH + ROH
|

Este Axit cacboxylic Ancol

Phan ung xa phong hda: Khdc véi phan ing thiy phan este bang axit I3 phan




ing thuan nghich, phan Ung thiy phan este trong moi trubng Kkidm hay con
qoi |3 phan tng xa phdng hda xay ra mdt chiéu.
°C

R-C-OR' + OH ———» R-%-O— + R'OH
o O
Este Ancol

b) Phén ing vdi hap chat chia nito
Este cho phan tng vdi NH, amin bac mot va amin bac hai tao thanh san phdm
amit va amit thé theo so dd chung sau:

R-?—OR' 4 NH 3, ssoisomsot R-("J—NH2 + H,0
& o
Este Amit
/R' /R'
R-C-OR' + HN\ 7 e R‘("3-N\ + H,0
[ R" O R"
Este Amit

c) Phan ung vdi hap chét ca kim
Este phan ung véi hop chét co magie hodc hop chat co liti tao thanh ancol

bac ba.
CH:M o
1. CH .
H;C-C-OC,H; L Sgisl O H,C-C—CHj
It i |
o} 2.H;0 OH
Etyl axetat 2-metyl propan-2-ol
1 1.n-C4HoLi e
O’CH3 .n-C4HoLi ©)<C4H9
2.H,0"
Metyl benzoat
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@) Phan ung khi hda este
Este bj khir bdi LikH, thu duoc hdn hop hai ancol bac mgt.
5 OYCH3ﬂ‘1}i_4. CH;CHyCH,0H + CHyCHCH,

H;0
O ICH; 3 OH
Isopropyl propionat

@PHAH UNG HOA HOC CUA HALOGEND AXIT

a) Phan ung thiy phan halogeno axit
Halogeno axit khang bén trong mdi trubmg nutc, bi thiy phan tao thanh axit
cacboxylic. )

R—(“3-X O R—("J-OH + HX
Halogeno axit Axit cacboxylic
Vi du:
H3C—(”3—Cl H IO = H3C—(”J-OH H\ THCI
Axetyl clorua Axit axetic

b) Phan ung vdi ancol

Phan ing cla halogeno axit véi ancol tuong tu phan tng thiy phan, thu dugc
san pham [a este.

R-(”J-X RO He—— R-(Hi—OR' 8 X
Halogeno axit Este

Vi du:
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H3C‘%'Cl + C2H5OH R H3C_(":'OC2H5 +"HCl
Axetyl clorua Etyl axetat

¢) Phén ung vdi hap chat nita
C4c halogeno axit phan ting manh véi amoniac, amin bdc mot, bac hai hodc
hidrazin tao thanh amit thé va axit hidrazit.

(CH3)2CH-§|J—C1 ESeNEH; ————> (CH3)2CH-%-NH2 + HCl
O O
Isobutyl clorua

CGI‘IS—ICI_CI H CH3NH2 ers2i N el C6H5‘%:_NH'CH3 i HCI
¢} o}
Benzoyl clorua
d) Phén ung vdi hagp chat ca kim
Hop chdt co magie phan tng véi halogeno axit tao thanh san phdm cudi cling
la ancol bac ba.

ete .’
RiG R EMPR = R-C-R' + MgX,
Halogeno axit Xeton
i Y i 2 LG
e U
R' R'

Xeton
e) Phan ung khi halogeno axit
Céc halogeno axit bi khu bdi lithi nhom hidrua LiAIH, tao thanh ancol bac mot.

________________________________________________________________ ST O
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1.LiAlH,, ete

R=C-X = RCH,OH
IOI 2.H5;0
Halogeno axit Ancol

Véi muc dich khi héa halogeno axit thanh andehit, nqudi ta st dung xic tac
khir hda Pd/BaS0, da bi dau doc bang quinolin (phuong phdp ki Rosenmund)
Pd/BaSO; (quinolin)

R—%I—X e 5 b RCH=0
(0]
Halogeno axit Andehit

f) Phan tng Arndt - Fistert

Phan (ng nay dung dé tdng hop axit-cacboxylic nhidu hon mot cacbon o véi
halogeno axit ban ddu: halogeno axit phan tng véi diazometan sau dd thiy
phan véi huyén phu oxit bac trong nutc Ag,0 - H,0 thu dugc axit cacboxylic.

Ag,0
R-C-X + CHyN, _Ete R-C-CHN, __H%-> RCH,-C-OH
0 0 .
Halogeno axit Diazoxeton

Néu phan tng Arndt - Eistert khong thuc hién trong mdi trutng nutc ma tién
hanh trong ancol thi san phdm cudi cung thu dugc 1a este.

@PHAH NG HOA HOC COA ANHIDRIT AXIT

Tuong tu halogeno axit, anhidrit axit cing tham gia cdc phén tUng @ nhdm
cacbonyl nhu phan (ing thiy phan, phan tng thé nucleophin, phan tng khi hda..

a) Phan ung thiy phan

Gidng nhu halogeno axit, cac anhidrit axit ciing bi thiy phan trong mdi trutng
nudc thu dugc axit cacboxylic.




L cHuone 128

9
R'—C_
1) EH S0 e R-(”J—OH + R'—(HZ-OH
o 0 0
(o)
Anhidrit axit Axit cacboxylic

(CH3CO)20 + H20 Sl 2CH3—€"OH
Anhidrit axetic Axit axetic

b) Phan ung vdi ancol
Phan (ng giira anhidrit axit vai ancol thu dugc este va axit axetic.

?
R'—C
20 + R'OH ——= R-C-OR" + R'-C-OH
~ 0 0
0
Anhidrit axit Axit cacboxylic

(CH3CO)20 o C2H50H —'—’.CH:;_(":‘OCzHS * CH3_$|:‘OH
o (0}
Anhidrit axetic Axit axetic

c) Phan ting axyl hda Friedel-Crafts

Anhidrit axit [a mot téc nhan axyl hda thich hop dé tan cong vao nhan thom
cla céc hop chdt thom.

CH; CH,4
AlCl,
(CH5C0),0 + = *CH3-C-0H
e 6
Anbhidrit axetic COCH;

________________________________________________________________ ST,
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d) Phan ung vdi cdc hop chat nito

Cac hop chat cla nito nhu amoniac, amin bac mt, amin bac hai phan tng vdi
anhidrit axit thu dugc amit.

NH, NHCOCH;

(CH;C0),0 + © el + CHy~C-OH
0
Anhidrit axetic

e) Phan ung khu hda
Anhidrit axit bi khu hda bai lithi nhom hidrua LiAlH, thu dugc ancol bac mot.

1. LiAlH,, THF
(CH;CO0);0 ——2m"e CH;CH,OH
+
2.H;0

Anhidrit axetic Etanol

PHAn NG HOA HOC CUA AMIT

a) Phan ung thiy phan

Céc amid bi thiy phan trong méi trutng axit vdi xdc tac axit hodc bazo tao
thanh axit cacboxylic va amoniac.

R-C-NH, + H,0 H.QH R-C-OH + NHj

Amit Axit cacboxylic
Vi du:
KOH
CHESCRENHY, SR O ——=-EwlICH ;= CE O 1IN
Il 1°C Il
(0] O
Axetamit Axit axetic
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b) Phan tng khu hda amit

Amit c6 thé bi khi héa béi cc tdc nhan khi nhu H, xic tdc kim loai, fithi
nhom hidrua LiAlH, hay natri bohirua faBH, tao thanh amin.

£
CHy-C-NH, + H, —%—» CH,CH,NH,
t
Axetamit Etylamin

c) Phan ung tach nudc cua amit

Amit c6 thé bi téch nutic tao thanh nitrin dudi téc dung cua nhiet do va xic
tac téch nutc nhu P,

P,0
CH3-C-NH, _—tz"—Ci> CH;C=N + H,0
Axetamit Axetonitrin

d) Phan ung thodi phan Hoffmann

Khi cho cac amit khang thé RCONH, phan (ng véi Na0Br trong mai trubng kiém
thu dugc amin ft hon mdt cacbon so véi amit ban dau.

Br, + NaOH
Ll ool B aseemerll ¢ HN,
Il

Benzamit Anilin



400 phan (ng hiu co =

|\,
CHUNG 13:-
Amin
e o

Amin 13 céc hop chdt hiu co cé céc gdc hidrocacbon lien k8t véi nquyén t
nito. C6 thé xem amin 13 cdc dan chdt cia amoniac.

Tinh chat hda hoc cia amin phu thudc vao tinh chat cia nhém amin va gdc
hidrocacbon trong phan tir amin: phan tng thé hién tinh bazo, phan tng thé
frén nquyén tl nito, phan tng thé trén gdc hidrocacbon.

@PHAH NG THE HIEN TINH BAZO

C4c amin cé doi dién tir tu do trén nguyén tu nito, thé hién tinh bazo yéu:
phan Ung vdi cac axit tao mudi.

+ -
CH;NH, + HCl — CH;NH;Cl
Metylamin
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a) Phan ung vdi HIlO,
Céc amin no bac mot phan tng véi HNO, sinh ra ancol va khi nitg bay lén.

HCl
CH3NH2 i HN02 s Whikme s CH3OH + N2 - H20

Metylamin

Céc amin no bac hai dé dang phén ng v6i HNO, tao thanh nitrosamin cé mau
vang, la tac nhan gdy ung thu.

HCI
(CH;),NH + HNO, — (CH;);N-N=0 + H,0

Pimetylamin

C4c amin bac no bac ba khong phan tng vdi axit nitrg loang lanh, tuy nhién
khi dun ndng xay ra su deankyl héa tao thanh N-nitrosamin bac hai va oxi
héa géic ankyl bi loai ra thanh andehit tuong tng.

HCI
(C2H5)3N * I’INOz —_—’(CzHS)zN—N=O L CH3CH=O
Trietylamin

Dai véi cdc amin thom bac mot, phan Ung vdi HNO, trong moi trubng axit @
nhiét do thdp tao thanh mudi arendiazoni [AriN]* X Phan tng trén dugc goi
[a phén Ung diazo hda.

NH, N=N]Cl
2HCI :
© + NaNO, ——— © + NaCl + H,0
0-5°C
Anilin
NH, N=N |HSO,
H,S
@ + NaNO, —=2 O
0-5°C
Anilin
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b) Phan ung f-ankyl hda
Giting nhu amoniac, cdc amin cd thé phan (ng vdi dan xuat halogen tag thanh
hon hop amin thé va mudi amoni bac bdn.

CH,l CH,l
CH3NH2 e (CH3)2NH A M 6 (CH3)3N
HI - HI

Metylamin Dimetylamin Trimetylamin

CHyl - 4 1
— = (CHy),NI

Tetrametylamoni iodua

c) Phan ng f-axyl hda ]
C4c amin bac mot va bac hai phan Ung vdi céc téc nhan axyl héa nhu anhidrit
axit, halogeno axit hay este tao thanh céc amit thé.

H
cocl OscNen,

CH3NH2 * ———— + HCY

Metylamin N-metylbenzamit

NH, HNCCH,
© + (CH,COND =51 + CH;COOH
Anilin

d) Phan ung sunfonyl hda

C4c amin bac mot va bac hai phan tng vdi aryl sunfonyl clorua tao thanh
sunfonamit the.
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01l C )
$0,Cl b g
O + R—NH, ——= O/ N+ i
Sunfonyl clorua Amin Sunfonamit

Amin bac mot phan tng véi CHSO,CI cho san phdm N-sunfonamit thé tan dugc
trong dung dich kiém, amin bac hai véi CH.S0,CI cho san pham sunfonamit hai
lan thé khong tan dugc trong dung dich kidm. Amin bac ba khdng tham gia
phan tng sunfonamit hda. Nhu vay nhiy phan tng nay cé thé phan biét bac
cdc amin va tach riéng cdc amin nay.

e) Phan ung tao thanh isonitrin

Phan (ng tao isonitrin 1 phan ting dac trung d& nhan biét cac amin bac mot:
tac dung vdi clorofom trong dung dich kim - rugu sinh ra isonitrin c6 mui
khd chiu ddc trung.

©C
CH;NH, + CHCly + 3KOH ———=

Metylamin Ly
CH3;N=C + 3NaCl + 3H,0

@PHAn UnG THE COA AMIN THOM

Mhém -MH, cia amin thom I3 nhém the loai | theo qui tdc thé Holleman:
dinh hutng vi trf thé ortho, para va hoat hda nhan thom trong phan tng thé
electraphin.

a) Phan ng halogen hda

Phan (ng halogen héa amin thom xay ra dé dang. Anilin phan tng vdi nutc
brom cho két tia 24,6-tribromophenal trdng.

_________________________________________________________________ SCe
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NH, NH,
Br. Br
W 3B, + 3HBr
Anilin Br

b) Phan ung nitro hda
Amin thom dé dang phén ting véi hdn hop sunfonitric (N0, va K,80,) hodc hdn
hgp HNO,/(CH,C0),0 tao thanh dan xudt nitro hda.

NHCOCH,; NHCOCH;

H,S0,
b HNO3 T ——— + Hzo

NO,

c) Phan ung sunfo hda

Phan (ing cta anilin vdi axit sunfuric ban ddu thu dugc mudi anilin sunfat, sau
dd xay ra su chuyén vi dé tao thanh axit sunfanilic.

NH, ItIH3HSO4 NH-SO;H NH,
Sun 8.5
——— ——— —
180°C
Anilin SO;H

Axit sunfanilic

Trong trutng hop sunfo héa anilin bang lugng du axit sunfuric ddc thu dugc
dan xudt thé vao vi trf meta do nhém -NK, lic nay & dang -NH,".

NH, NH, NH,
(el (§ B (N
Anilin i

d) Phan ng fomyl hda
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Phan ting Vilsmeier |a phan tng fomyl hda diankylamin thom vao vi trf para
s dung xic tac dimetylfomamit va POCI

N(CHjs), N(CHjy),
LCH;  POCl;
+ H-C-N —_—
& CH;
Anilin CH=0

Mat sd tac nhan fomyl hda khéc cing dugc st dung trong phén tng Vilsmeier
la thiony! clorua S0CI, oxalyl clorua (COCI),..
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HOP CHAT DIAZON
e o

Cdc hop chat diazoni no va hap chdt diazani tham cd su khdc nhau tuong déi
vé cdu tric phan t; tinh bén va kha nang phan tng. Cdc mudi diazoni thom
cd vai tro quan trong trong tong hap hiv co 13 déi tuang chi yéu dugc nhdc
dén trong khudn khd chuong nay,

Hap chat diazoni thom [Arll}X [a cdc hap chat trong dd mt nguyén ti nite
cta nhdm diazoni -- lién két vdi cdc gdc thom, nguyén tr nito con lai lién
két vdi anion nhu CF, HSO,, BF,..

@—N;—w X

Arendiazoni

@PHRH (g THE nHAm DiAzon!

a) Phan ung thiy phan nhdm diazoni
Céc arendiazoni cd thé b thiy phan trong dung dich H,S0, 40 - 50% dé tao
thanh phenol tuong (ng.

Cl OH

+H20_H2__Soi,©+N2 + HCI
e

N=N
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b) Phén tng thé nhdm diazoni bang halogen

Phén tng flo hda: dén xudt aryl florua khong thé didu ché bang phan ing thé
electrophin ciia flo vao cdc hgp chat thom cd thé dugc tdng hop bang phan
ting nung mudi arendiazoni tetrafloborat.

N=N |BF,

OH
0,
_tg_.© 3 el

Phan ung clo, brom hda: St dung phdn tng Sandmeyer d€ tong hop cdc aryl
clorua va aryl bromua.

+

NH, N, Br
©C1 NaNO, HBr ©Cl Cu,Br,, HBr @Cl
— —_—
0-5°C 60°C

o-cloanilin
+
NH, N, Cl

@CHa NaNO, HCI ©/CH3 Cu,Cl,, HCI ©/CH3
0-5°C 70°C
o-metylanilin “
Phén tng iot hda: Aryl iodua cé thé dugc didu ché bang phan Ung trao ddi cla
KI véi mudi arendiazoni thea phan (ng sau:
N,CL i

H,0
#) Kl ot + N, + KCl
25°C

¢) Phan ung thé nhdm diazoni bang nhdm nitro, nhdm xian
D& tdng hap aryl xianua, nquti ta st dung phan tng Sandmeyer vai sy cé mat
cta phic K[Cu(CM),).

_________________________________________________________________ o
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g o N, CN
E‘:rCHs NaNO, HCI @CHa K[Cu(CN),] @Cﬂs
—_— _—
0-5°C 5°C

o-metylanilin

Aryl nitro dugc tdng hgp bang phan tng thé nhém diazo trong arendiazoni
floborat nhor natri nitrit Nafd,.

+ = .
N,BF, NO,
Cu, Hzo
#77NUNOy 3 amasSief + N, + NaBF,

d) Phan ung thé nhdm diazo béng hidro

fhdm diazoni trong arendiazoni cd thé bi khir héa thanh cac aren nhd chat
kh 1a ancol hodc axit hipophutphum.

© _GHsOH
pH>7

+
N, NO,
Q i Q
—_— T
0,
O,N No, 10°C NO,

@PH[\H NG COA ARENDIAZONI GIT NEUYEN NITO
a) Phén ung ghép azo

Phan tng ghép azo la phan tng ghép gitla mudi arendiazoni véi cdc amin thom
hodc phenol tao thanh hgp chdt azo dugc trinh bay theo so dd phan tng sau:




Oren - O — Orwnl O

Arendiazoni Amin/Phenol Azo

Phan tng nay dinh hung thé vao vi tif para cia cdu td amin/phenol, néu vi
rf para da bi thé thi mdi tdn cng vao vi tri artho. Phan Ung ghép vdi phenol
dugc tién hanh trong moi trutmg kiém yéu (pH=B-10) dé hoat hda phenol thanh
phenolat.

&
N,

NaQ
Q 4 < R Na03s—©-N=N )
_ )

Phan (ng ghép véi amin thom tién hanh trong diéu kien pH rong han (pH=5-9),
amin ghép van chua @ dang axit lien hgp hit dién tir lam phan tng xay ra
khé hon.

SO,

+
N; H;N
NH, HCl .
+ Q ——— N=N NH,
NH,

b) Phan ung khu hda diazoni

C4c hop chét arendiazoni cd thé bj kht héa bdi cdc téc nhan Khi nhu Na,s0,,
SnCl,.. 8 tao thanh hidrazin the.

S50
N,Cl NH-NH,

@ Na,S04

Phenyl hidrazin

S CHUONG 14 e
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CACBOHIDRAT
e o

Lacbohidrat (saccarit gluxit duong.) 1a cac hop chdt thién nhién cé ban chat
polihidtroxicacbonyl va céc dan chat cla ching. Tén goi cacbohidrat cé yéu tg
lich st chi khong néi Ién cdu tric phan ti cia nhom hop chét nay.

Trong chuong nay ching toi sé dé cap dén cac hgp chét cta cacbohidrat phan
theo monosaccarit, oligosaccarit va polisaccarit.

D6i véi cdc hop chét cacbohidrat, cdc cdu tric mach hd khong phii hop dé
mo ta tét ca tinh chdt héa hoc ddc trung cia nhém, do d6 nquti ta db xudt
rang ngoai cdu tric mach ho biéu dién theo cong thiic Fisher cac hop chat
cacbohidrat cdn ton tai cdu dang vdng kin dugc biéu dién theo cong thic
Haworth. Duti day la mot sd vi du cu thé.

CHO CH,OH CHO

H—+OH
HOr-H

H-0H OH R CHZOH
H=+-0H OH H OH

CH,OH CH,0OH
s 2 2

~
D-Glucozo D-Fructozo
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CDPHAH NG HOA HOC CUA MONOSACCARIT

a) Phan tng cta nhdm -OH hemiaxetal

Phén g tao glycozit: Nhém -OH hemiaxetal ddc biét hon céc nhém -OH khac,
c6 thé cho phan tng voi CHOH/HCI tao thanh axetal cd tén goi glycozit.

CH,OH CH,OH
O.
OH OH + CH;0H OH OCH;4
(0)
OH OH
D-Glucozo D-Glucopyranozit

Tuong tu glucozo, axetal cia fructozo goi la fructozit, axetal cia ribozo goi
3 ribozit...

b) Phan ung cia cdc nhdm -0H

Phén tng este hda: Phan tng axetyl héa monosaccarit va glycozit dugc thuc
hién bang anhidrit axetic hodc axetyl clorua trong pyridin ¢ 0-10°C cé mat xiic
tac natri axetat hodc axit sunfuric cho cdc ddn xudt axetat.

CHon 3 CHzoAC
0 Ac20 Q
OH OH — & OAc
2 1ACcO OAc
OH OAc
D-Glucozo o.-D-Glucopyranozopentaaxetat
CHon CHzoAC
O e Ac,0 OAc
OH ik OAc
AcONa AcO
OH OAc
D-Glucozo B -D-Glucopyranozopentaaxetat

Phén ting tao ete: Phan (ng cia -OH hemiaxetal véi CH,OH/HCI khong tdc ddng

________________________________________________________________ o
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dén cac nhdm -OH khéc. Cac nhdm -OH nay c6 thé tao ete véi dimetyl sunfat
trong kiém cudi cing tao dn xudt thé ete nam lan.

H,OH H20CH3
(0)
(CH3),804
OH OCH Pty OCH3 OCH;
0 NaOH H4CO

OH OCH;4
Metyl D-glucozo 2,3,4,6-tetrametyl-O-metyl
pyranozit D-glucopyranozit

Nhém -OH ancol bac mdt c6 kha nang phan tng nhanh hon nhiéu céc nhém
ancol bac hai khi phan tng vdi triphenyl metyl clorua trong pyridin & nhiét do
phdng. Nhém trityl nay dé dang phan cdt tra lai nhém ancol ban ddu béng
phén (ng hidro hda hodc thiy phan trong dung dich axit yéu nhu axit axetic.

CH,0H 20C(C6H5)3
(Cets)3CCl
5H5N

D-glucozor

Phan ung tao axetal/xetal vong: Monosaccarit cd céc nhom -0H lién ké nhau,
cd thé phan (ng vdi hop chdt cacbonyl tao thanh céc axel/xetal vong. Céc
1,2-diol phan ting tao thanh axetal vdng 5 canh trong khi céc 1,3-diol tao thanh
axetal vong 6 canh.

CH,OH 0 CH,OH
0 H3CJ\CH3 0

OH
HzSO4 HO

D-glucow CH;
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CH,OH

D-glucozo CeHs

Phén tng tao phic vdi Cu(0K), Giting nhu céc poliancol khdc, cac monosaccarit
phan tng vdi Cu(OH), trong moi trudng kiem tao thanh dung dich phic dong
mau xanh lam.

Phén tng tach nudc: Phan ti monosaccarit cd thé téch nuc ni phan tir tao
thanh céc anhidrit dutng.

CH,OH H,C 0
9510 O.
OH i ey OH
HO
OH OH
D-glucozo

¢) Phan tng cia nhdm cacbony!

Phan tng tao osazon: Cac monosaccarit phan Ung vdi phenylhidrazin CHJHIH,
ban dau tao thanh phenylhidrazon theo ti 1o 11 Tiép sau d6, phenylhidrazin
du phan tng tiép vdi hidrazon thé thu dugc san phdm cd tén goi osazon. fhu
vay dé tao thanh osazon ti le phan Ung cia monosaccarit vdi phenylhidrazin
la ti 6 13 duoc biéu dién theo tién trinh sau:

CHO CH=N-NHPh
H—+OH H—+OH
HO—-H PANHNH, 0 | ¢ PhNHNH,
H—OH -H,0 H——OH -PhNH,, -NH;
H—OH H——OH
CH,O0H CH,O0H
D-glucozo Phenylhidrazon
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CH=N-NHPh CH=N-NHPh
O N-NHPh
PhNHNH
HO—+H 2. HO-+H
H—+OH -H,0 H—+OH
H—QH H-—~0H
CH,OH CH,0H
Ozonhidrazon Osazon

C4c osazon dugc tng dung dé nhan biét cdc monosaccarit thong qua nhiét dg
phan hiy va hinh dang tinh thé cla ching. Cic monosaccarit chi khdc nhau &
mgt cacbon bat ddi (ddng phan opime) nhu glucozo, fructozo cho cing mét
0sazon.

Phan ting oxi hda: Céc monosaccarit cd-nhém andehit (andozo) dé dang bi oxi
héa ngay ca vdi cdc tac nhan oxi héa yéu. Phan (ng cia glucozo véi thudc
thit Tollens (dung dich AqN0, trong MH,) thu dugc axit gluconic va ket tua bac
trong khi phan ung vdi thudc thi Fehling (mudi dong () trong méi truting kiém
va ion tactrat) thu dugc ket tia do gach ca Cu,.

CHO COOH
H==—OH H--0OH
HO—H AgNO3/NH; yo-t+H | Ag + H,0
H=—0OH H=0H
4 i ) | H——0OH
CH,OH CH,0H
D-Glucozo AxitD-Gluconic
CHO COOH
H-—0OH ; H:—-0OH
+ R
HO—|H Cu“"|OH HO—|H + Cuy0 + Hy0
H——OH ion tactrat H—1=0H
H—+OH H—OH
CH,O0H CH,0H
D-Glucozo AxitD-Gluconic
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Phan ting nay ciing p dung vi cdc monosaccarit ¢ nhém xeton (xetozo) nhu
fructozo do trong mai truting Kiém, xetozo chuyén vi nguyen ti hidro chuyén
thanh andozo cho phan tng vdi thudc thi Tollens.

CH,OH CHO COOH
C=0 H—1—OH H——OH
HO—+H  OoH- HO+H AgNOyNH; yo—+H
H—OH H==0H H—1—0H
H==0H H =0 HOH
CH,0H CH,OH CH,OH
D-Fructozo D-Glucozo Axit D-Gluconic

Ugi céc téc nhan oxi héa manh hon nhu HNO, céc andozo khdng chi bi oxi
hda nhdm andehit m& cbn bi oxi héa nhém ancol bac mdt tao thanh cdc axit

andaric.
CHO COOH
Hs7-0H ju it 7 o
HO—T—H HNO; HO—H
H—+OH H——OH
H——OH He- Ok
CH,OH COOH
D-glucozo . Axit D-glutaric

Phén ung khu hda: Khir héa nhém cacbonyl clia monosaccarit thu dugc cac
poliancol cia duting. Mot sd tac nhan kht hda thong dung cd thé k& dén H,/

Pt, NaBH, .

CHO CH,0H
H—+OH H---0H
HO—H NaBH4 HO—H
H=w0H H—+-0H
H—+OH H—+OH
CH,0H CH,OH
D-Glucozo Sorbitol

_________________________________________________________________ 36,
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CH,0H (IIHZOH CH,0H
HO—H C=0 H———OH
H H (Hl  HO—+H (Hl  HO—+H

H—+—OH H=+0GH H—|—OH

H——OH H-+-OH H-—+=OH
CH,OH CH,0OH CH,0H

D-Manitol D-Fructozo D-Sorbitol

@) Phan ung trén mach cacbon cua monosaccarit

Phan ung ndi dai mach cacbon: Cac monosaccarit dugc tdng hop ndi mach
cacbon qua phan tng vdi HCN tao thanh xianohidrin sau dé qua mot day
chuyén hda thu dugc monosaccarit tang thém mt cacbon. Phuong phép ndi
dai mach cacbon nay con dugc qoi dudi céi tén tdng hap Kiliani - Fischer. Mot
vi du, D-arabinozo cdng vdi HCN tao hai ddng phan quang hoc xianohidrin. Hai
dong phan nay cd thé bi khir héa tao imin hodc thiy phan trong mdi trudng
axit loang tao axit andonic. Axit andonic bi téch nudc duti tac ddng cla nhiét
tao thanh hai -lacton. Imin bi thiy phan trong nudc cing vdi -lacton bi khi
hda béi hdn hong natri thiy phan thu dugc hai monosaccarit D-glucozo va
0-mannozo.
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COOH
H=—r—0)}]
HO—TH
H-1—O0H
CH=0 W
HO—-H _HCN_ CHZOH CH,OH
H=0OH C=N COOH
H-T-OH HO—+H HO—+H
CH,0H HO—H HO—H
D-arabinozo H——OH H——OH
H H—{-OH
CH,0H CH,0H
H,/Pd t°C | -H,0
H—NH 5 v
H OH H OH!] HO—H o
HO—H = HO—+H ' HO——=H
H-=0M H~—0 H=-0
H-1+0OH H+~+0H H—+OH
CH,O0H CHZOH CH,O0H CH,0H
H;0" J Na/Hg
4 HO
HOS=1
¥ HO—H
H~=0H
H+==0H
CHZOH CH,OH
D-glucozo D-mannozo

Phan ing lam giam mach cacbon: Nqudi ta st dung mgt s phuong phép dé
cét ngdn mach cacbon nhu sau:

Thodi phén Ruff: Phan tng nay dp dung vdi cdc monosaccarit cd nhém andehit
(andozo). Andozo bi oxi héa bdi nudc brom thanh axit andonic, sau dd mudi
canxi cla axit nay phan tng vdi hidroperoxit trong sdt (Il) axetat thu dugc
-xeto axit, axit nay dé bi decacboxyl hda loai C0, tao thanh andozg mdi it han

mét cacbon so vdi chdt ban ddu. T;
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CHO COOH COO0],Ca
H—-1—0OH H—+—0H H—1=0H
HO+H _B/HO pyolg _©CO o lq
H—+—OH H—+—OH H—+—OH
H=—0OH H—+——OH H—+1+-0OH

CH,OH CH,OH CH,OH
D-Glucozo Axit D-Gluconic

(FOOH CH=0

H,0, ¢=0  _.co, HO-}H
HO—+=H H—OH
(CH;COO);Fe  H—-OH H——OH
H CHOI;H CH,0H
2 D-Arabinozo

Thodi phan Wohl: Dudi téc dung cta hidroxylamin va natri metoxit, cac andozo
tao thanh andoxim. Andoxim nay dun ndng vdi anhidrit axetic trong axit axetic
va natri axetat tao thanh andoxim bi axetyl hda hoan toan. Khi dun dm véi
dung dich natri metoxit va metanol, andoxim bi axetyl hda nay bi téch nutc
va thiy phan cdc nhém axetyl tao thanh andozo it hon mdt nquyén tir cacbon.
CHO CH=N-OH C=N
H—OH H—+OH H—OAc
HO—+H _NHOH yo gy A0  Ac0+-H
H——OH CH;ONa H-+OH AcONa H—OAc

H—+OH H-—1+OH H—+OAc
CHzOH CHon CHzoAC
D -Glucozo AxitD-Gluconic
CH=0
CH;ONa/CH;O0H HO—H
H—+OH
-5AcONa, -NaCN H——OH
CH,0H

D-Arabinozo

Thodi phan Weermann: amit cla axit andonic thodi bién theo phan tng thodi
phan Hoffmann tao thanh andozo mdi it hon mot nquyén ti cacbon.
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CONH, N=C=0
H-—+0OH H—+—0H CH=0
HO--H _ HOCl _yotn _HCNO uoly
H—OH Na,CO; H-OH H—-OH
H—1-0H H—+-OH B=S-OH
CH,OH CH,OH CH,OH
D-Glucozo Axit D-Gluconic D -Arabinozo

e) Phan g lén men cua glucozo

Duti tac dung cla céc enzym khdc nhau, phan ti glucozg tham gia vao mft
s phan tng len men tao thanh mot 0 san phdm nhy etanol, axit lactic..

Enzym
C6H1206 Ay g~ 4 2C2H50H + C02

Glucozo Etanol

Enzym
CeHig0e = 2CH;3-CH-COOH

OH
Glucozo Axit lactic

@PHI’\H (NG HOA HOC CUA- OLIGOSACCARIT

C4c oligosaccarit 13 cdc phan ti dugc tao thanh tu hai dén tdm don vi
monosaccarit lien k8t véi nhau bing lien k8t glycozit. Oligosaccarit don gian
va phd bién nhat 3 céc disaccarit. Vi vay trong khudn khé cua chuong nay
chiing toi chi yéu trinh bay cdc phan tng hda hoc vé cac disaccarit.

a) MMt sd phan tng cua mantozo
Duti téc dung cla axit loang hodc enzym -glucosidase, mantozo -0
-D-glucopyranozyl)-B-0-glucopyranozo) bi phan cét tao hai phan tu glucozo.

..................................................................



CH,0H CH,OH
enzym glucosidase

OH OH ——l 3
OH OH CH,OH
Mantozo 0

2K OH OH
(0)
OH

D-glucozo

Mantozo la disaccarit cd tinh kh, c6 thé bi oxi hda bdi nudc brom tao thanh
axit andonic tuong tng (axit mantonic).

CH,OH CHZOH

Ei N Bry/H,0

Mantozo

CHZOH CH,OH

OH
COOH

Axit mantonic

Mantozo cting cho phan tng vdi phenylhidrazin tao san phdm mantosazon.

CHZOH CHZOH

+3C6H5NHNH2

-C¢HsNH,

-NHj3, -H,0

Mantozo
CHZOH CH,OH
OH
CH=N-NHC¢Hj5
N-NHC¢H;
Mantosazon
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b) Phén tng thiy phan cua saccaroza

Saccarozo (e-D-glucopyranozyl-g-D-fructofuranozit) la mdt disaccarit khong
con tinh khi, do dé khong thé tham gia cdc phan Ung oxi hdéa va phan ting
tao osazon nhu dutng khi mantozo. Phan (ng quan trong nhat clia saccarozo
3 phan tng thiy phan xic tdc bdi enzym sucrase tao thanh mgt phan tu
glucozo va mét phén ti fructoze.

CH,OH CH20HO
enzym sucrase
OH O T Umey s
(0] CH,0OH
OH OH
Saccarozo
CH,OH CH,OH
o O _oH
OH OH + 0
CH,0H
OH OH
D-glucozo D-fructozo

()i (NG KK HOC CiA MOT S0 POLISACCARIT

C4c polisaccarit bao gdm tir hang chuc téi hang ngan don vi monosaccarit ndi
lai v6i nhau bang lien kBt glycozit, tao thanh mach thdng khong phan nhanh
hoac mach nhanh. Trong phdn nay, gidi thieu chi yéu hai polisaccarit quen
thudc va cd vai trd quan trong nhdt: tinh bgt va xenlulozo.

a) Mat sd phan ung cda tinh bot

Tinh bat 1a mot polisaccarit bao gdm hdn hén hgp hai polisaccarit: amylozo
mach thdng va amylopectin phan nhanh.

Tinh bt c6 kha nang tao phiic 1ong vdi iot c6 mau xanh tim, mét di khi dun
ndng va trd lai mau xanh dam khi dé nqui. Phan ing nay khong phai la phan
ting héa hoc tuy nhién dugc dung phd bién trong phan tich dé phat hien tinh
bot hodc iot.

__________________________________________________________________ S0
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Gigng nhu xenlulozo, tinh bat cting 6 thé dé dang bi thiy phan béi cac enzym
thu dugc glucozo.

b) Mot sd phan tng hda hac cda xenlulozo

Xenlulozo (CH 0,), la polisaccarit khdng phan nhanh dugc tao nén tir céc gdc
B-D-14-glucopyranozo lien k&t véi nhau qua lien ket g-14-glycozit.

CH,OH CH,OH ,OH

0 iie'
0 0 o,
e
1 \o@/ \o® \0©
OH OH OH

Xenluluzo bi thiy phan hoan toan bdi dung dich axit loang hodc enzym
xenlulage tao thanh cdc phan tr glucozo.

CH,0H CH,0OH CH,0OH
------ > g N < >
~o 0\ 0
OH OH OH

CH,OH
0
1 QOH OH

OH OH
D-glucozo

enzym xenlulase

Xenlulozo c6 thé cho phan tng metyl héa bang ché hda véi cdc ankyl
halogenua trong mdi trutng kiém thu duoc metyl xenlulozo.

CH,OH CH,OH
0. CICH,COOH Q. w0
----- N OH Nt L8
o) 2 OH
t°C 0
ONa OCH,COOH
Cacboxymetyl xenlulozo

Xenlulozo ciing cd thé tao cac dan chét este, trong d6 mot sd este quan trong
nhu xenlulozo axetat dé diéu ché to axetat, xenlulozo dinitrat va xenlulozo
frinitrat (ng dung san xudt thudc nd khong khdi, chat déo..
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CH,OH CH,0Ac
@O\ g g
_____ &
o 0,50, 0 NQAC
OH OAc

CH,OH CH,ONO
----- N <OH et
o Y N T

OH NO,

Xenlulozo trinitrat

Mot loai to tong hop quan trong [a to visco dugc tdng hop bang phan tng
ciia xenlulozo kiém vi cacbon disunfua CS, thu dugc xenluluzg xantogenat tan
dugc trong dung dich NalH lodng tao dung dich rdt nhat.

S
CH,OH CH,0-C-SNa
o B o cS 0.0
_____ i 2 Aan
o g o QH
OH OH

Xenlulozo xantogenat
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\,
CHUONG 16: -
AMING AXIT, PEPTIT VA PROTEIN
e o

dD'PHAn UNG HOA HOC COA AMINO AXIT

Amino axit Ia nhém céc hop chdt hiu co vira cd nhém chic cacboxylic ~COOH
vira ¢ nhdm amino -MIH, trong cang thic cdu tao. 0 trang thai rén, cac aming
axit ton tai ¢ dang ion IuGng cuc, nhém cacboxylic ton tai dui dang C00" trong
khi nhém amino bi proton héa thanh dang MH," 0 trong dung dich nudc tdn tai
can bang gitia dang ion luBing cuc va céc dang cation, anion cia amino axit do.

H3N%OH — H3N\HJ\O HZN\HJ\O

Catlon Ammo axit Amon

H;0"

a) Phan ung the hién tinh chét axit - bazo cua amino axit

Amino axit 13 cdc hop chat hiu co viia cé nhém -COOH vira cd nhém -MH,
frong phan t&, do dd amino axit vira cd thé phan tng vdi axit viia cho phan
tng vdi kiém tao mudi.

- o O
C1H3N\/|LOH

o)
HzN\/U\OH + HCI

Glyxin
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0 0
HZN\')KOH + NaOH HZNj)kONa + H,0
CH, CH,

Alanin
b) Phan ting este hda nhdm cacboxylic

Gidng nhu cdc axit cacboxylic, amino axit tao este bang phan tng véi céc
ancol va xtc tac axit (thutng dung HCI kh).

0 HCI 0
HZN\HKOH + C,H;0H HZNW)J\OCZHS + Hy0
CH, CH;

Alanin

c) Phan ung axyl hda nhdm amino

Amino axit cho phan tng véi clorua axit trong kiém dac thu dugc dan chat
N-axyl héa (phan ung Schotten-Baumann).

H O
CGHS\C.NJLOH+ H,0
0

0
HZN\)LOH + CgHsCOCI
Glyxin
Ngoai clorua axit, nquti ta cdn sir dung anhidrit axit hay benzyl clofomat dé

axyl héa nhém amino cla amino axit thanh dén xudt benzyloxicacbonyl dé
tdng hop peptit. '

O C4HsCH,0COCI H O
[ )
HN A oy CGHSCHzo\C,N\)J\OH
o)
Glyxin N-benzyloxicacbonyl glyxin

d) Phan ting tao mudi vdi kim loai
C4c a-amino axit cd thé tao mudi véi mot sd kim loai ndng nhu ddng cd mau,

__________________________________________________________________ o)
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tan kém va rdt bén. g-amino axit ciing cho cdc mudi vdi kim loai nhu trén
nhung kém bén hon trong khi Y-amino axit khong cho phan tng tao mudi nay.

H,
O 0) N
O e N TS
- 2H,0 R ilcd CH, ‘
2 H,N + Cu(OH) L T
2 \)I\OH 2 HZC\N \O’C\\
H, 0
Glyxin Cu (II) glyxinat

e) Phan ung nhiét phan cta amino axit

Khi chiu tac dung nhiét cdc a-amino axit va dan xudt este cuia ching téch
nuéc tao di vong piperazin.

0
0 0 HC\)L
a 3
e e RS

HN
m*CHa
(0]

Céc B-amino axit khi nhiet phan tach di nhdém amino va nguyén tt hidro cla
cacbon o cho axit khong no.

Glyxin

0 °C L
< CO0H +
HN /\)LOH H,C NH,
Axit 3-amino propanoic Axit acrylic

Tuong tu cdc hidroxy axit, céc y va -amino axit dé dang téch nudc ddng
vong thanh cdc lactam (lacton cla amino axit).

H
0 t°C N
Hibligronosdglgersd LC:O + H,0
Axit y-amino butyric y-butyrolactam

Khi chung khan véi su cd mat cia Ba(0H),, cac aminio axit bi decacboxyl héa
tao thanh amin bac mot.
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Ba(OH),
HzN\/\/lLOH e NG e
Axit y-amino butyric n-butylamin

f) Phan tng mau déc trung vdi ninhidrin
Khi dun néng c-amino axit vdi ninhidrin, hdn hop phan tng xudt hien mau

tim dam.
0)
O 0
OH R0
2BN My + 2@%}1 —
. (0]
Glyxin Ninhidrin

@ " HO
OLHO

Prolin va hidroxi prolin la cdc a-amino axit cd nhém amino béc hai, khi phan
ting vdi ninhidrin cho san phdm mau vang.

g) Phan tng tring ngung cdc amino. axit

C4c amino axit c6 thé tham gia phan (ng tring ngung tao thanh peptit va
giai phdng nudc.

HZN\)kOH ¥ H2NW/U\OH i N HZN\)J\ )\(0}1
CHj,
Glyxin Alanin Glyxyl alanin

@PH?\H NG HOA HOC CUA PEPTIT

Peptit la céc hop chdt hiu co ma trong phan ti cd chia nhém peptit -CO-MH-
dugc tao nén tir hai dén khoang nam muci don vi amino axit nho phan (ng
trling nqung.
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HZN\)k )\’(OH H2NW)K /\H/OH
CH; H
Glyxyl alanin (GlyAla) Alanyl glyxin (AlaGly)

Cing nhu cdc amino axit, cdc peptit cing cd tinh luGng tinh, tham gia cdc
phan (ng ddc trung cia nhom -MH, dau NN va nhdm -COOH déu C.

Phan (ing dac trung dé nhan biét cdc peptit [a phdn ung mau biure. dung dich
kiém cla peptit phan (ng véi dung dich CuS0, tao mau xanh tim ddc trung
do tao anion phiic cia dang.

Céc peptit bi thiy phan khi dun néng véi amino axit thu dugc cdc amino axit
cdu thanh peptit g

CH, +H,0 O] o
H,N \)j\ /'\l( T HZN\)LOH + HZNW/U\()H
CH,
Glyxyl alanm Glyxin Alanin

Phan (ng nay dac trung cho cdc peptit cd tir hai lien ket peptit trd [en (khong
dp dung cho amino axit va dipeptit).

@PHAn G HOA HOC CUA PROTEIN

Propein (polipeptit) la céc hop chat hiu co cao phan tir dugc tao thanh tir
hang chuc dén hang nghin, hang tridu phan ti amino axit. Tuong tu nhu amino
axit va peptit, protein ciing & chat dién i ludng tinh. Phan tng dac trung
nhdt cia protein chinh 14 phan tng mau biure tao phic dong mau xanh tim
ddc trung.




“Hay hoc cach ndm mao va cd thé khi dy ban sé
tim thdy su thuc... chi cd diéu 13 dimg cd cdng bo
cac gidc mo, trudc khi ching duoc kiem nghiém
bang nhiing hiéu biét tinh tdo".

Friedrich August Kekulé von Stradonitz (1629-1696)
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BAN DANG DAU DAU DOI MAT V41 CAC VAN DE:

o Khdng thé nhé ndi cac cong thiic héa hitu co.

@ Hoc thudc long nhung van khong viét ra duqc phdn ting héa hoc?

» Khdng thé xac dinh dugc chat nay tac dung véi chat kia tao ra san pham gi?

* Tai sao cing mot phan ting dd lai tao ra nhiéu san pham khac nhau?

* Khong viét dugc phan ting hda hoc thi khdng gidi dugc cac bai tap tinh toan.

Via con vd van van dé khac vé phan (ing héa hoc ma ban khong thé nhé duoc.

Tat c& nhitng diéu ban ban khoan déu duoc gidi quyét trong cudn sach “400 PHAN UNG
HOU COTHONG DUNG”

« Tong hop tdt ca cac phan (ing hitu co xudt hién trong chuong trinh héa hoc phd thong.
e Sap xép theo thi tu gidip tra ctiu dé dang, tién loi.

* Vi mdi phan ting déu c6 su gidi thich cu thé, chi tiét, phan biét gitia cac trudng hop.
MG rong thém cac phan ting néng cao, phu hgp véi cac ban hoc sinh chuyén Héa.
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