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BAI 1: CAU TAO CUA HQP CHAT HU'U CO

MUC TIEU
1. Giai thich duoc cach hinh thanh cac loai lién két:
- Lién két di cuc
-Lién két cong hoa tri
-Lién két cho nhan
-Lién két hydro
2. Trinh bay duoc cau tao dién tir cachon & céc trang thai
lai hoa sp, sp?, sp®.
NOI DUNG
1. C4u tao nguyeén tir
- 2 kiéu orbital:

orbital s( hinh cau) orbital p
2. Lién két trong hoa hoc hiru co
Lién két di cuc (Lién két dién hoa tri)
Lién két cong hoa tri
Lién két cho - nhan (Lién két phdi tri)
Lién két hydro
3. Sw lai hoa céac orbital.
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- Lai hoa sp? (lai hoa tir dién)
+ 1 orbital 2s + 3 orbital 2px, 2py, 2p; — 4 orbital lai
hoa sp?, truc tao géc 109°28'

Orbital lai hoa sp®
Céc orbital lai hda sp® P

- Lai hoé sp? (lai hoa tam giéc)
- 1 orbital 2s + 2 orbital 2px, 2py — 3 orbital lai hoa

sp?
- 3 orbital nam trén 1 mat phang, truc tao goc 120°
p
Q sp 2p '\
2
i\v 7 S
/ sp’ /

Céc orbital lai sp’ Orbital 2p thuin khiét
- Lai hoa sp (lai hoa duodng thang): phan ta Acetylen (
C2H>)

- 1 orbital 2s + 1 orbital 2p — 2 orbital lai sp
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- Truc cua 2 orbital nam trén duong thang, goc
180°

2 orbital lai hoa sp
4. Sw tao chudi carbon.
Cau trtic khdng gian cta cac khung carbon.
Géc & nhom chic.
4.1. Chuéi Carbon
- Mach ho
- Mach vong, di vong
4.2. Cdu trac khong gian khung Carbon
2 yéu tb:
- Tinh dinh huéng cac orbital
- Kha ning quay cua nhom thé xung quanh lién két
don tao ra cac hinh dang khac nhau — c4u dang
4.3. Géc hitu co
-Géc hydrocachon
-Géc tu do
4.4. Nhém charc
Nhom nguyén tir (hodc nguyén tir ) gay ra tinh chat hoa
hoc dic trung nhat cua ting loai chat
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BAI 2
HIEU UNG PIEN TU TRONG HOA HUU CO

MUC TIEU
1. Néu duoc cac loai hiéu irtng cam ung, hiéu ang lién hop,
hiéu tng siéu lién hop va tinh chat cua ching.
2. Biét duoc mot sé wng dung cua cac hiéu tng trén.
NOI DUNG
*C0 cac loai hiéu @ng:
— Hi¢u tng cam ung |
- Hi¢uung lién hop C, M
- Hiéu urng siéu lién hop H
1. Hiéu wng cam wng (Inductive effect): Ky hiéu la |
Sy phan cuc hay su chuyén dich mat do dién tu trong
cac lién két & goi la hiéu ang cam ung. Hiéu ttng cam ng
ky hiéu I1a 1 hoic Is(chir dau cia inductive)
1.1. Higu &ng cam zng + |
Thuong thidy & cac nhom alkyl (R-) va cac nhém mang
dién tich am.

CH,
|
+ 1 —CH; < -CH,-CH; < -CH-CH; < —C-CH,
CH, CH,

-0 <-5 < -Se-
1.2. Hi¢u #ng cam #ng - |
% -C=CR > -CR,=CR, > -CR,-CR..
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+ +
.-OR, > -OR NR; > -NR,

*F>-Cl>-Br>-I
*-F>-OR >-NR2 > -CHas.
*-OR >-SR > -SeR
Dic diém quan trong cua hiéu tng cam tng 1a hiéu
tng cam ung lan truyén trén mach lién két & va yéu dan
khi chiéu dai cia mach carbon ting 1én.
2. Hiéu wng lién hep (cong hwéng)
2.1. Hé théng lién hep
Hé théng lién hop 12 mot hé thong:
— Céc lién két boi (doi, ba) luan phién véi lien két
don.
C=C-C=C-C=C- (n-m) C=C-C=C-C=0- (n-m=).
— Hé théng chira nguyén tir con cip dién tir p ty do
khong lién két truc tiép vai nguyén tir carbon co lién két
boi.
C=C-O-R C=C-Cl  (p-x)
Phan tir chira hé thong lién hop la phan tir lién hop.
2.2. Higu #ng lién heop C (M)
Hiéu tng lién hop la hiéu ung sinh ra do sy phéan
cuc cua lién két o duoc lan truyén trong hé thdng lién hop
Hiéu ung lién hop dugc ky hiéu Ia C (Conjugate
effect) hoac M (Mesomeric effect)
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C0 hai loai hiéu ung lién hgp: Hiéu tng lién hop + C va
Hiéu tng lién hop - C
3. Hiéu wng siéu lién hop (Hyperconjugate effect)

Sy tuong tac lién hop gitra orbital o cua lién két C - H
vé6i orbital  coa lién két doi, ba hodc hé théng lién hop
goi la hiéu ung siéu lién hop. Hiéu tng siéu lién hop co
Ky hiéu la H.
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BAI 3: PONG PHAN HQC

MUC TIEU
1.Trinh bay duogc céc loai dong phan gap trong héa hitu
CO.
2. Doc duoc tén cau hinh cac hop chat hitu co dang Z,E
NOI DUNG
DPodng phan 1a nhitng hop chat c6 cung cong thiac phan
tir, ¢ cau tric khac nhau — tinh chat Iy hoa khac nhau .
Duwa vao dic diém cau trac ngudi ta chia thanh hai loai
ddng phan:
- Pong phan phang
- Pong phan lap thé (dong phan khdng gian)
1. Pong phan phing
1.1. Pong phan vi tri
- machC
- vi tri nhém chac
Vidu:  *CsH1o0 c6 2 dong phan mach cacbon:
CH;— CH,— CH,—CH,4 CH;—CH—CH,§

CH,

n-butan (T, =0°C) )
isobutan (T = 100C)

*C3HsO c6 2 ddng phan vi tri nhém chuc:

CH;—CH,—CH,OH CH;— CliH—CH3
OH
1-propanol 2-propanol

* 0-cresol, m-cresol & p-cresol:
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CH,4 CH, CH,4
S st
1.2. Péng phan céu teo: hoa chirc khac nhau

Vidu:  *C2HsO ting vai 2 hop chat
CH3CH20H : ethanol (chat

OH
OH

l6ng)
CH3—O-CHzs : ether methylic
(chat khi)
1.3. Hé bién (tautomerism)
Pinh nghia: mot chat c6 thanh phan nguyén ti,
khdi lugng phan tir xac dinh nhung ton tai & dang hn hop
can bang cua cac ddong phan dé dang chuyén hoa lan nhau

* ceton enol: Ethyl acetoacetat
//O %
CH;—C—CH,—C_ = CH;—C=CH-C]
! OC,Hs Of OC,Hs
(dang ceton) (dang enol)
92% 8%

2. Pong phan lap thé
Sy phan b khac nhau trong khong gian ciia cac nhom
thé.
- Pdng phan hinh hoc
- Pong phan cau dang
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- Pdng phan quang hoc
2.1. Pong phan hinh hec
- hop chat c6 lién két C=C, C=N, N=N
- hop chat vong no
* Piéu kién: C chira lién két doi phai lién két véi 2
nguyén tir hoac 2 nhdm nguyén tir khac nhau: Ry = Rz va
Rs# R4
* H¢ danh phap Z — E
- Danh phap cis-trans khong rd rang trong truong
hop c6 cac nhom thé khac H gan vao C lién két doi.
Vi du:
CHa, Br CHa, ge
cC=C CcC=C

/ /
H NG| H “Br

Déng phan hinh hoc ?  Bdng phan hinh hoc °
2.2. Pong phan cdu dang

* CAu dang 1a 1 trong vd s6 phan bé tac thoi trong
khong gian cua cac nguyén tu trong phéan ti do sy quay
xung quanh lién két don

* Pong phan cau dang (d6ng phan quay) la cac cau
dang c6 nang lugng cuc tiéu

Cau dang che khuat Cau dang xen ké (léch)
4cH
3 4
1CH3 3 1CH,4 H CH,3
5 3
H H !
H H H H

2.3. Pong phan quang hoc
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* Pong phan quang hoc 1a dong phan co lién quan dén
su khéc nhau vé géc quay cua mit phiang anh sang phan
cuc.

* Ddng phan dbi quang (enantiomers): hai dang déng
phan dbi xng nhau nhu vat & anh cia nd trong guong, do
quay cuc riéng cung tri s, trai dau o (+), o (-)

+ HAn hop racemic - hdn hop cd sé phan tir bang nhau
cia mdi dang d6i quang — khdng hoat quang (bl trir
ngoai phan tir)
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BAI 4
CAC PHAN UNG HUU CO
PHAN LOAI PHAN UNG - CO CHE PHAN UNG

MUC TIEU
1. Trinh bay dugc cac co ché phan tng thuong gap trong
hoa hitu co.
2. Viét va giai thich duoc cac co ché phan tng : thé (S),
cong hop (A), tach loai (E)
NQI DUNG
* CAc yéu t6 anh huong toi vey : t°, &p suat, xdc tac
A. Ban chat va cau tric cia c&c chat trung gian
* Phan cat dong ly

A- B

e

A- + B

-Xay ra ¢ thé khi, trong dung méi khéng phan cuc
-XUc tac: t° anh sang, peroxyd

-Goc tw do: CHze, CoHse, Cle ...

+ Phan cat di ly

A:iB

At + B

AE:B

- C mang dién tich (+) — carbocation.
Vi du:
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+ +
CH3 CH3_CH_CH3
- C mang dién tich (-) — carboanion.
Vi du:
CH,CHO
(H—CH,CHO + OH —> CH,CHO + H,0
- Phan tng di ly (phan &ng ion) xay ra trong dung moi
phén cuc vai xdc tac 1a acid hoac base.
B. Cau triic va dd bén cia cac chat trung gian
* GOc tr do Re thuong c6 cau truc phang, mot sé ¢o

cau tric hinh thap

_C..

/

eCH3z < CH3CHze < (CHz)2,CHe < (CH3)3Ce
oCH3 < CeHsCHze < (CeHs)2CHe < (CeHs)3Ce
* Carbocation R*
- Cau trdc phang:

L,
N
- Po bén: dién tich (+) giai toa — do bén ting — +I,
+M lam ting d6 bén
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Vi dy: +l CHs" < CH3CH2" < (CHs)CH' <
(CH3):C*

ny CHs" < CsHsCH2" < (CoHs)2CH* <
(CeHs)3C*

* Carbanion R
- Cau trlc hinh thap:

carbanion
- P6 bén: d6 bén tang khi ¢6 nhom hut e — -1, -M lam
tang do bén
Vidu: CHsz < (CF3)2CH < (CgHs)2CH"
CH3CH.CHy < CH2=CH-CH2» <
(CH2=CH).CH"
1. Phén loai tac nhan phan #ng
1.1. Tac nhén &ai nhan (Nucleophile):
- Tac nhan cé cap e khéng phan chia: cac base
Lewis

- Céc anion

. - . e
ROH, RNH;,, R;S Nu : Nu:

H-, Ho2N-, HO~, RO, RS™, RCOO~
Hal-, HSO3 , N=C, RC=C"
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1.2. Tac nhan ai e (Electrophile) E*
- Cac 1ion duong, cic acid Lewis

H*, H,0", HNO; (NO,), H,SO, (SOs), HNO, (NO) , PhN,

BFs, AICIl;, ZnCl,, FeCl
1.3. Géc tw do (Free radical)
- Nguyén tir hoac nhém nguyén tir chira e doc
than:
Cl*, Br*, HC*, HO" ..
2. Phéan loai phan ng
2.1. Theo két qud phdn ing
- Phan tng thé (S - Substitution):

RH + Cl—Cl — R—ClI + HCI
) ]
R—-X + Y — R—Y + :X
- Phan tng cong hop (A - Addition):

Br
NA_ A~ ~A Lo
_C=C_ + Br—Br — /C|) C

Br

- Phan tng tach loai (E - Elimination):
~ ~ ~NA_
/cf_cf\ — _C=C_ + HO
H OH

- Phan &ng chuyén vi (Rearrangement):
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Trong cac loai phan tng da ké & trén c6 lc co thé xay
ra su chuyén vi 1am chuyén chd mot nguyén tir hay nhém
nguyén tir nao do trong phan tir.Phan tng xay ra cé su
chuyén d6i vi tri trong phan tir goi la phan #ng chuyén vj.

R R \Chuyénvi
R-C-CH'X — R-C-CH, — R-C-CH,-R
R X7 R R

Mot s6 phan (ng thé, cong hop, tach loai co thé xem la
phan ing oxy hda — khir.Vi trong qua trinh phan tng cé su
thay doi sé oxy hoa cua mot hay nhiéu nguyén tir trong
phan tir.Cac phan ng ¢6 sy ting va giam s6 oxy hda (hay
su nhuong va thu dién ti) goi la phan #ng oxy héa — khu.

2.2. Theo cach sdp xép lai lién két

- Phan ung ion (di ly):
+ Phan ung &i nhan
+ Phan Gmg ai dién tu
- Phan ung gdc (dong ly)

2.3. Theo sé phan ti# tham gia vao giai dogn quyét

dinh vpy
-Phan tng don phan tir
- Phan tng 1udng phén ti
-Phan tng phan tir s6 cao hon
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Bdng phéan logi cac phan ung hitu co

. PU
PU thé PU cong hop PU tach loai .
chuyén
(S) (A) (E) .
\2!
. |The cong| . . Tach |Téach
The |, 2 Cong |Cong . .
N ai Thée |hop o loai |loai
ai . | < |.. |hop aihop N
. |dién |goc |ai N don |ludn
nhan | . |diéntu |goc
tu nhan PT gPT
Sni,
Se ISk |An |AE Ar El E2
Sn2

3. Co ché phan wng
3.1. Phdn #ng thé
3.1.1. Phan &ng thé &i nhan Sy (Nucleophilic

Substitution)

Y

+

R—X

—_—

Y—R

X = —Hal (CI, Br, I), —-OH, —OR, -N*Rs

Y - tdc nhan ai nhan:

RCOO~
3.1.2. Phan ung thé ai dién te Se (Electrophilic

Substitution)

Hal-,

+ :X

HO-, RO~, ~CN,

a. Phdn ing thé di dién tir don phdn tir Sel: 2 giai doan:

8%

R + E' nhanh R—E

cham

R +

X+
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v = k[RX]
b. Phdn ing thé di dién tir lidng phan tir Se2:
Thuong xay ra ¢ hydrocarbon thom

So db chung:
H
e~ O
3.1.3. Phan tng géc Sk (Radical

Substitution):xay ra voi hc_rp chat no, hydro thé boi
halogen, NO- véi xuc tac anh sang.
So db phan tng:

hv
RH + B, — R—Br + HBr

3.2. Phdn #ng cong hep
Phan ng cong hop 1a quéa trinh chuyén lién két ©
thanh lién két o.
3.2.1. Cong hogp ai dién tox Ae (Electrophilic
Addition)
* Phan ing céng hop cua halogen vao alken:

Br
~ -~

CCl ] ~
(CCl,) Br

NA
_C=C_ + Br—br

# Phdn #ng céng hop cua tAc nhan bdr déi HX vao
alken bdt doi:
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R—CH=CH, + HX — R—(|3H—CH3
X
Quy tic Markovnikov: Hidro ciaa HX ludn cong
hop vao nguyén tir cacbon mang nhiéu Hidro nhat.
Phan {rmg theo hudng tao thanh carbocation trung
gian bén nhat:

— = R—CH,—CH,
H+ | (carbocation bac 1 kém bén)

R—CH=CH,

L~ RCH-CH, == R—CH—CH,
(carbocation bac 2 bén han) X

3.22. Cong hop & nhan An (Nucleophilic

Addition)
* nhdm carbonyl >C=0 cua aldehyd, ceton:
>C=0 + HA — >C|3—OH
A
(HA = HOH, HOR, HCN, HSO:Na, ..)
3.2.3. Cong hop goc Ar (Radical Addition)
peroxyd
R—CH=CH, + HBr T» R—CH,—CH,Br
3.3. Phan #ng tach logi E (Elimination)

Phan tng tach loai la phan ung trong d6 cd hai
nguyén tar hoac nhom nguyén tir bi loai khoi phan tr ma
khong dugc thay thé bang nhitng nguyén tir hoic nhom
nguyén tir khac.
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N ~ ~N

c—C

ST -HX ~
H X

_~
C—C\

@ @ ©)
X = -, -Br, —I, -OCOCH;, -OH,, —SR,, —NRj

3.3.1. T&ch loai don phan tur (E1)

Vi du: phan tng tach loai HBr tur tert-butyl bromid
duéi tac dung cua base manh tao ra isobuten:

Phan &ng tong quat:

CH CH
[ Son [

CHy—C—Br CHy—¢
CH, - HBr CH,

3.3.2. Téch loai ludng phén tir E2

Vi du phan ung tach loai HBr tir dan chat alkyl
bromid bac mét dudi tdc dung cua base manh, tao ra
alken:

KOHy/alcol

€]
R—CH,—CH,—Br + COH R—CH=CH, + H,0 + :Br

3.4. Phdn #ing chuyén vi (Rearrangement)
Phan wng chuyén vi 1a phan ¢ng gay ra su thay doi
vi tri cua mot sé thanh phan cau tric (nguyén tir, nhom
chic, lién két boi) trong phan tur.
Phan ¢ng chuyén vi thuong xay ra theo co ché di ly.
Phan ung chuyén vi theo co ché gbc it gip trong hoé hitu
CO.

Cac phan tng chuyén vi dugc chia thanh hai nhom:
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- Chuyén vi khong gay ra sy thay ddi bo khung
carbon.
- Chuyén vi gay ra su thay doi bo khung carbon
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BAI 5: HYDROCACBON MACH HO

MUC TIEU
1. Boc duoc tén céc alkan théng dung,néu dugc hoda tinh
cua alkan .
2. Xac dinh déng phan hinh hoc, danh phép Z-E tinh chat
héa hoc cua alken.
3. Trinh bay duoc tén goi, tinh chat hda hoc cua alkyn va
viét so do céc phan ng chuyén hda tao thanh san pham.
4. Néu duoc hda tinh cua cac dien lién hop.
NOI DUNG
Hydrocacbon mach ho : 2 loai
- Hydrocacbon no : Alkan
-Hydrocacbon khong no : Alken
Alkyn
Ankadien
1. Alkan (CnHzn+2 )
1.1. Cdu tgo
Alkan la hydrocarbon no (hydrocarbon bédo hoa,
parafin) ¢ cong thic chung CnHans2. Chat don gian nhat Ia
metan CHa. Cau tao mach thang hay phan nhanh.
1.2. Péng phan
Alkan c6 d6ng phan mach thang va phan nhanh. S

dong phan ting khi s6 carbon ting.
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1.3. Cdu dgng

Do tinh chat ddi xung truc cua lién két o, hai nguyén tir
carbon lién két véi nhau c6 thé quay tu do quanh tryc lién
két. Su quay tu do d6 kém theo sy tiéu hao ning
lwgng. Chinh vi c6 sy quay tu do quanh truc lién két C -
C nén cac alkan co cac déng phan ciu dang (d6ng phan
hinh thé - conformer).

1.4. Danh phép
*Danh phép qudc té

« Chon mach chinh 14 mach thang dai nhat.

« Danh sd carbon trén mach chinh sao cho tong céc
chixr s6 chi vi tri cia nhdm thé 1a moét sé nho nhat (theo
IUPAC). Néu mach nhanh khac nhau ¢ khoang cach nhu
nhau so voi hai carbon dau mach chinh thi phai danh sé tir
dau nao c6 mach nhanh vai sb carbon it nhat

« Néu mach nhanh cé sy phan nhénh thi phai danh sé
mach nhanh bat dau tir vi tri gdn véi mach chinh.

1 3 4 5 6 7T 8
CH CH.- CH- CH.— CH- CH - CH - CH Danh 56 theo nguyén tic ting 6 nho nhdt
g3 7% 3 rlay ty fy 454+

CHCH -~ CH, J-etyl-5-methyl octan
Cach goi tén:
« Tén cac gdc (mach nhanh) va chir s6 chi vi tri cac gbc
gan vao mach chinh.
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« Tén gdc (mach nhanh) lan lugt tir don gian dén phirc
tap.
Dung céac tur Hylap (di, tri, tetra, penta, hexa, hepta, octa)
dé chi s6 luong cac nhom thé gidng nhau va goi tén cua
hydrocarbon no ¢6 sb carbon twong @ng véi sé carbon
trong mach chinh.
1.5. Phuwong phdp diéu ché alkan
1.5.1. Phuong phap gitr nguyén mach carbon
1.5.1.1. Khtr héa hydrocarbon chua no

.
R—CH=—CH—R +H, —» R—CH~—CH,—R

N
R—CH=CH—R  + 2, ——» R—CHy—CHy—R

1.5.1.2. Khir héa dan xuat halogen
Téc nhan khtr ¢6 thé 13 Zn /H* hoic acid hydroiodic dic
(HI)
R-X + Zn +H" -R-H + Zn” + X
R-I + HI - R-H + 1,

1.5.1.3. Khtr hoa alcol
Tac nhan khur 1a HI dac (80%), nhiét do 180-200°C va
€0 mat phosphos do

R-OH + HI - R-I + HOH
R-I + HI — R-H + I,

1.5.1.4. Khir hda acid va dan xuét acid
R-COOH + 6HI — R-CH, + 2H,O + 31,
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Phan tng dung diéu ché alkan c6 mach carbon 16n.
Khir ester dé hon acid.
1.5.1.5. Thay phan hop chit co kim
C,H,..Br + Mg/etherkhan — C,H,._. MgBr
C.H,.MgBr — CH,., + MgBrOH
1.5.2. Phuong phap lam tang mach carbon
1.5.2.1. Phan ung Wurtz
2R-X + 2Na — R-R + 2NaX (hiéu suit 80%)
Vi du:
2CH,-CH,-I + 2Na  — CH,-CH,-CH,-CH, + 2Nal
1.5.2.2. Phan tng dién phan dung dich mudi acid
(phan tng Kolbe)
1.5.3. Phuong phap lam giam mach carbon
Cat khan mubi kiém, kiém thd cua acid carboxylic Véi
vOi tOi, xUt s& thu dugc hydrocarbon c¢6 mach giam 1
carbon so véi acid carboxylic.
R-COONa + NaOH — R-H + Na,CO,

CH,COONa + NaOH — CH, + Na,CO,

1.6. Tinh chadt Iy hec

Nhiét ¢ sdi va nhiét do ndng chay tang dan khi sé
carbon tang.
Céc alkan phan nhanh cé nhiét do soi thap. Alkan
khong tan trong nuéc. Dé tan trong ether, trong cac
hydrocarbon khéc va trong cac dan xuat halogen.
1.7. Tinh chdt hoa hec
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Trong phan tir alkan chi ¢ 2 loai lién két: C-H va C-C.
Chung la nhitng lién két hau nhu khong phan cuc.
1.7.1. Phan ¢ng thé - Tinh chat cua lién két C - H
1.7.1.1. Phan ng halogen hdéa -T&c dung vai
halogen
C.H,.,+X, — C.H,. X+HX

Phan ¢ng xay ra theo co ché géc tu do, ¢ x(c tac anh
sang hoac ¢ nhiét do cao.

1.7.1.2. Phan ung nitro hoa - Tac dung voi HNO3
4500
RH + HO-NO, (loing) —» RNO, +H,0

1.7.1.3. Phan rng sulfon héa

H,80,
cH, —> CH_SOH

S0,

1.7.2. Cac phan ung thuoc lién két C-C
1.7.2.1. Nhiét phan va cracking
O nhiét @6 cao khéng c6 oxy khong khi, cac phan tir
alkan bi phan huay hoac bé gdy mach carbon tao thanh
alkan va hydrocarbon chwa no c6 mach carbon ngan hon.
Qua trinh d6 goi la qué trinh cracking.
CiHont2 >  CxHax2 + CyHyy (N=Xx+Yy)
1.7.2.2. Oxy hoa va dét chay
Xic tic

RCH, + 2 0, 5 RCOOH + H
— = t{.} =
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Khi dbt chay alkan tao CO2 va hoi nuéc ddng thoi
giai phong nang lugng.

Sn+1

=

O, ——n CO, + m+) H,0 +Q
CH, + 20, —»CO, + 2H0 + 885 k]

Chinh vi vay cac alkan nhu metan, butan, octan ... dugc
dung lam nhién liéu.
2.Alken (CnH2n)

Alken con goi la olefin. Chang la nhirtng hydrocarbon
chua no, khong vong, trong phan tir c6 mot ndi doi. Alken
c6 cdng thuc tong quat CnHan.

2.1. Péng phan

2.1.1. Bong phan cau tao

Ngoai déng phan vé mach carbon, alken con c6 céc
ddng phan do vi tri cua nbi doi. Do d6 alken c6 sb dong
phan ciu tao nhiéu hon alkan c6 cung sd carbon twong
ung.

2.1.2. Bong phan hinh hoc - Bng phan cis-trans

Céac nhom thé khdng thé quay tu do chung quanh lién
két d6i ma ton tai mot cach twong doi vé hai phia cua lién
két doi. Do d6 alken c6 ddng phan hinh hoc.

Hai nhom thé cing phia so véi mat phang = thi goi la
dong phan cis. Hai nhém thé khac phia so véi mat phang «
thi goi 1a dong phan trans.
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CH CH CH H
a P a ¢ 3 3 3
Nomo” 2 Nomo” \c:c< Ne=c”
- — N
TN b N\ e H n’ cH,
C6 dbng phin cis-trans C6 déng phinzZE Cis -2-buten Trans -2-buten

2.2. Danh phap
2.2.1. Danh phép thong thuong
Goi tén alken bang cach Iy tén alkan c6 sb carbon twong
ng thay tiép vi ngit "an" thanh "ylen".
CH2=CH2 CHECH=CH2 CHECHECH=CH2
Ethylen Propylen Butylen
Danh phap nay chi dé goi tén nhiing alken don gian
2.2.2. Danh phap IUPAC
— Goi tén nhu hydrocarbon no va thay vi ngit "an" bang vi
ngtt "en”
— Chon mach chinh 1a mach dai nhét chua lién két doi .
- Panh s carbon trén mach chinh sao cho ndi déi c6 sb
bé nhat.
Vi tri nhanh + Tén nhanh + Sé chi vi tri ndi doi + Tén
mach chinh + en

]?H3
(|:H3 CH, 2CH
3

3 4 s 4 | [
CH3CH=CH, + CH3—CH=CH—CH3 ; CH3;C=CH—CH3 i_CH3—EH—§H2—EH2—§:—CH2—CH3
Propen 2-Buten 2-Methyl-2-buten 6-Methyl-3-ethyl-3-hepten

2.2.3. Danh phap Z - E
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. N Cc=C C=C
Khia>bvac>d b~ d b~ Ne
Pdng phin Z Bong phin E

2.3. Phwong phdp diéu ché
2.3.1. Tach hydro halogenid tir céc din xuat
monohalogen
2.3.1.1.Phan tng tach loai E1 ¢ alkylhalogenid

Chim + -
R—CHE—?H—CHS e R—CH:—CH—CHS + X
X

+
;3 Nhanh = R-CH=CH-CHy + H (D)
R-CH>—CH-CH3 an 3

— R-CH»-CH=CH» + H+ (1)

2.3.1.2. Phan ung tach loai E2 ¢
alkylhalogenid
Phan ¢ng E2 xay ra trong diéu kién c6 base manh va
dung mdi kém phén cuc.

CH3CH,CH,CHBrCH;4 %(-— CH3CH,CH=CHCH 1+ CH3CH,CH»CH=CHsCH3CH>CH>CH(OEt)CH7y

tOH 41% 255 20%
2.3.2. Tach loai nudc tir alcol
2.3.2.1. G pha long
Pun néng alcol véi acid manh (H2SOs, H3PO4) hoac vaoi

KHSOs sé tao alken.
H’_)SO,_]_

RCH)CHyOH ~ ——=  RCH=CH, + H0
180°C - -

2.3.2.2. O pha hoi
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Alcol dudi tac dung cua Al.Oz 6 350 - 400°C ciing tao
alken
2.3.3. Tur dan xuat dihalogen
Sy twong tac giira dihalogen trén 2 carbon lién nhau véi
bot kim loai (Zn,Cu) s€ thu duoc alken.

Cl Cl

|
RCH-CHR' + Zn —> RCH=CHR' + ZnCly

2.3.4. Phuong phdp dehydro hod, cracking
hydrocarbon no

CrO
CH3CH,>CH,CHj ?}03(:- CH3CH,CH=CH, + Hj

Cac alken cling dugc tao thanh khi nhiét phan ,
cracking cac hydrocarbon no.

2.4. Tinh chdt ly hoc

Ba thanh phan dau tién cua diy dong dang & diéu kién
thuong 1a céc chat khi. Cac thanh phan trung binh 14
nhitng chat long. Cac thanh phan cao hon 1a chét ran.

2.5. Tinh chdt hoa hec

2.5.1. Phan ung cong hop
2.5.1.1. Phan ung hydro hoa c6 xuc tac

. ~N.
=L+ By — -
N x0c tac /E E\

2.5.1.2. Phan ung cong hop ai dién tr (Ag)
Co 2 giai doan sau:
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Giai doan |
5" 3+ 0" 8§t~ Chim + -
Y—X + == ——Eam o
>iJ < X % c_ +Y
Giai doan |l
+ ; Nhanh |
x—%:—c\ +Y — . X_Jl:__(i;_y

« Quy tac Markonikov
Trong phan ung cong hop, tic nhin khong d6i xung
(HX...) tac dung véi mot alken khong dbi xing thi nguyén
tar hydro cua HX s& tin c¢6ng vao nguyén to carbon cua
ndi doi c6 nhiéu hydro hon, con X sé& tin cdng vao nguyén
tr carbon con lai caa ndi doi.

CH3CH=CH» + HCl— CH3?H - CHj3
Propylen Cl isopropylclorid

2.5.2. Hydroboran héa
6RCH=CH: + B2Hs — 2(RCH2CH>)3B
2.5.3. Phan ung oxy hoa
Alken bi oxy héa bai cac chat oxy hoa khéac nhau.
2.5.3.1. V6i KMnOq

I ~ lodng ™~ ~
3 - . q + y 3 - < )
/C—c\ + 2KMnOy4 4Hy0 /EH—({)\H\ + 2MnO, + 2KOH
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2.5.3.2. V¢éi ozon (O3 )

/O\ 0

0 0 0 ~c e e

c—cC 3 | |, — - ~
~ ~.T - >C C< \O —Of
Molozonid Ozonid

\C/O\ e

- 2N }[0—-\(:-0 0=/ H50
\o—d/ + Hp _AL=0+ C_t 02

2.5.3.3. Véi cac peroxyd
Alken bi oxy hoa bang cac peracid. San pham tao thanh
la cac oxiran (epoxyd)
2.5.4. Phan ung trung hop (phan itng polymer hoa)
Phan ng tring hop céc alken hoic cac hop chat chua
no khéc c6 tam quan trong dac biét trong cong nghiép hoa
hoc. C6 thé c6 so dd chung nA — (A)n.
A la cac monomer, (A)n la chat cao phan tir (polymer),
n 1a hé s6 trung hop.
2.5.5. Phan ting thé
2.5.5.1. Thé ¢ vi tri allyl
Tuy theo ciu tao sy thé vao vi tri allyl xay ra ¢ cac diéu
kién khac nhau

i (8]
CH3—CH=CH2 + C|2 M C|CH2—CH=CH2 + HCl

Nhiét d4 phong

CH;~-C=CH, + Ol CICH,~C=CH, + HCI

CH, CH,

2.5.5.2. Thé vao vi tri vinyl

200-600°

CHy=CHy + Cly CHs= CH-CI + HCI
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3.Alkyn( CnHan-2)

Alkyn hoic hydrocarbon acetylenic 1a hop chat khong
vong chua no c6 chira mot lién két ba ung vai cong thic
chung CnHan-2

3.1. Danh phap
3.1.1. Danh phép IUPAC

Cac alkyn déu c6 tan cung 1a yn. Mach chinh Ia mach
dai nhét cd lién két ba. Panh s6 mach chinh sao cho lién
két ba c6 sé nho nhat.

Vi tri nhanh + Tén nhanh + Vj tri lién két ba + Tén
mach chinh + yn

CH
4 5 g 37

CH
4 3 32_1 : 3 5
C-CH,~CH,~CH-CH, 6-Methyl-2-heptyn

CH,-CH-C=CH  3-Methyl-1-butyn; CHS—éE
3.1.2. Danh phép hgp ly - Danh phap acetylen

Cac alkyn don gian dwoc xem nhu din xuit cua
acetylen

CH3C=CH : Methyl acetylen

(CH3).CHC=CCH3s : Methylisopropylacetylen

FsC-C=CH : Trifluoromethyl acetylen

3.2. Pong phan

Céc alkyn c6 ddng phan cau tao vé mach carbon va
dong phan co vi tri cua néi ba . Khac véi alken, cac alkyn
khong co dong phan lap thé.

3.3. Tinh chat Iy hoc

Mot vai tinh chat vat ly caa alkyn duoc trinh bay &

bang 10-1.
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Bang 10: Tinh chéat vat Iy clia cac hop chat alkyn

Hop chét t°sdi t° néng chay Ty khéi
Etyn - 84,0 - 89
Propyn -232 -102,7
Butyn-1 8.1 -122,5
Butyn-2 27,0 -323
Pentyn-1 39,3 -90.0
Pentyn-2 55,5 -10,0
Hexyn-1 71,0 -132,0 0,7152
Hexyn-2 84,0 - 88,0 0,7317
Hexyn-3 81,0 -105,0 0,7231
Phenylacetylen 143,0 -43,0
Diphenylacetylen 300,0 -635

3.4. Tinh chdt hoa hec
3.4.1. Tinh acid cua alkyn

R-C=C-H + AgNO; +NH; —= R-C=C-Ag + NH,NO,
R-C=C-H + CuCl +NH3 —= R-C=C-Cu + NH4CI
3.4.2. Phan ung cong hop

3.4.2.1. Cong hop vaoi hydro
Alkyn tac dung véi hydro co xuc tac tao thanh alkan

R-C=C-R' +2H2 Pm] R—CHECHE—R'

3.4.2.2. Phan tng cong hop ai dién tu

O+ X
RC=CRT 22, RCX=CXR' ~=2= RCX,—CX,R'
+HX

+HX
RC=CH — RCX=CH, RCX,—CH,

3.4.2.3. Cong hop ai nhan
Khéc véi alken, cac alkyn tham gia phan tng cong hop
vGi cac chat 4i nhan nhu alcol, amin, acid carboxylic,
amid, HCN dé tao thanh céc hop chat turong ang.
3.4.2.4. Phan &ng carbonyl hoé vao lién két ba
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M, HyC—CH—COOH  Acid acrylic

w) H;C—=CH—COOR  Ester acrylat

H—C=C—H

CO + R,NH N
= Hy;C=—CH—CONRy Amid cuya acid acrylic

3.4.3. Phan ung trung hop

Cu(NH1),Cl
ruc=cy  StHI

Carbon ,600°C N
3HC=CH © Benzen

HC=C—CH=CH, Vinylacetylen

200-300°C

HC=CH
" Cu

—CH=CH Cupren hay viét (CH)n

3.5. Hé thang lién hep va alkadien
Hé lién hop 1a mot hé thong lién két (do6i, ba) luan
phién voéi lién két don, hay 1a hé chaa nguyén tir co cap
electron p tu do lién két véi nguyén tir carbon co lién két
doi.
*Cation allylic: CHz = CH-CH"
* Anion allylic CH>=CH-CH>-
* Goc tu do allylic: CHz2 = CH = CHae
* Dien
+ Dien c6 ndi doi cach bigt C =C-C-C=C
+ Dien c6 ndi doi tiép can  C =C=C-C-C
+ Dien c6 ndi d6i lién hop C =C-C=C-C
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BAI 6: HYDROCARBON CYCLANIC

MUC TIEU
1. Goi dugc tén cac loai cycloalkan: 1 vong, 2 vong.
2. Viét va trinh bay duoc ciu dang cua cyclohexan.
NOI DUNG

Hydrocarbon cyclanic (cyclan, cycloankan) la nhitng
hydrocarbon no mach vong. Nguyén tir carbon ¢ trang thai
lai hoa sp3. C6 nhiéu loai hop chat vong no.

Hop chat don vong: Monocycloalkan

Hop chat da vong: Polycycloalkan.
Phan chia hop chat da vong thanh cac loai sau:

Hop chit da vong ngung tu,

Hop chit da vong c6 mach cau carbon,

Hop chit da vong spiran.
1. Monocycloalkan

1.1. Danh phép

— Goi tén alkan tuong tng va thém tiép dau ngit "cyclo"
— Néu trong phan tir c6 mach nhanh thi goi tén mach
nhéanh tir don gian dén phuc tap.
— Paénh sb cac nguyén tir carbon trén mach vong xuat phét
tir mach nhanh don gian va danh sb theo chiéu sao cho
tong s cac chit sé chi mach nhéanh 1a nho nhat.
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CH CH
CH,CH, CH,CH,CH;
Methylcyclopropan Methyleyclobutan  1-Methyl 3- eth\lmclopentan 1-Methyl, 3-(n- p[opxl) C\Clohexan

1.2. Pong phan
Monocycloalkan c¢6 sé ddng phan nhiéu hon sé dong
phan cua alkan c6 sb carbon twong ung. Vi du: CgHis c6
cac dong phan vong 3, 4, 6, 7, 8 canh.
1.3. D¢ bén vieng ciia vong
Cac hop chat c6 vong 3, 4 canh kém bén hon so véi
vong 5, 6
1.4. Tinh chdt hoa hec cia cycloalkan
Cac vong 3, 4 canh thé hién tinh chat chwa no. Phan
ung cong hop va vong bi pha va.

2H HBr i} Brp S
A — CH3-CHy-CHjy ; A —— CH3-CHy-CH3Br; —=» CHj3Br-CH»-CHjBr

Phan trng thé halogen khi c6 xuc tac 1a 4nh séng

H cl
H H Cl Cl
+o6c, + GHC
H H cl cl
H Cl

Cyclohexan bi dehydro hoa khi cé xuc tac la Pt hoac
Pd.
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O _.Pt ©+ 3H>

2. Hop chit da vong
2.1. Hop chit da vong co lap

OO Qe

Bicyclohexyl 1.2-Bicyclohexyletan
2.2. Danh phéap hep chdt vong ngung tu
Hop chat vong ngung tu la nhitng hop chat ma cac
vong c6 canh chung véi nhau.

o LA : 3 ~ 9
3 2 4 4 5 8

3 7

Bicyclo[4.4.0] decan Bicyclo[4.3.0] nonan

2.3. Hop chdt da vong c6 mach cdu carbon

Hop chat vong c6 cau la hop chat khdng ¢ canh chung
nhung c6 cac nguyén tir carbon chung cho cac vong.
Nguyén tir carbon chung la nguyén t¢ dau cau.

, 1
6@3 I 62 7l
6, 2 2
f i ] 5 3
5 3 n
5 4 3 4 5 3

4
Bicyclo[2.2.1] heptan Bicyclo[2.2.2] octan

C6 thé c6 hop chat 3, 4 vong

3

! 5 4 | 2

§ 2 7
5

7 3 9
/ 5 3
Loy § 6

4 7 4

Tricyclo[3.3.1.27] decan Tricyelo[3.3.1.029 decan  Tetracyclo [2.1.1.0 26.0 33| hexan
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BAI 7: HYDROCARBON THOM (AREN )

MUC TIEU
1. Giai thich cAu tao ciia nhan thom.
2. Goi tén dugc cac hydrocarbon thom.
3. Trinh bay cac tinh chat héa hoc cua benzen: co ché Sk.
NOI DUNG
1. Benzen va nhan thom

1.1. Cdu tgo benzen

Benzen c6 cong thirc phan tir CeHe.
1.1.1. Cac dang cong thic ¢d dién

0=0 ¥ @ O O

Kekule Closs Ladenburg Amstrong  Dewar Thiele
Céc cong thic trén khong giai thich day du tinh chat
hoa hoc dac trung cua benzen.
1.1.2. Khai niém hién dai vé cau tao benzen
Benzen bén viing, kho tham gia phan ang cong hop,
kho bi oxy hda va dé tham gia phan ung thé. Tinh chét dac
trung nay cua benzen goi la "tinh thom".
Vay: "Tinh thom " 14 kha ning cua mot hop chat: D& cho
phan ung thé, khd cho phan ung cong hop va phan tng
oxy héa
C6 thé twong trung cong thic cAu tao cua benzen nhu
sau:
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QO O 9 &

1.2. Nhéan thom
Benzen 1a hop chat c6 tinh thom co ban nhit .
Nhitng hop chat khac c6 ciu tao vong phing, chua
no va lién hop cd sé electron p tao hé théng lién hop thoa
mén voi cong thirc Huckel 4n+2 déu c6 tinh thom twong tur

benzen.
Vi du: Vé c&c nhan thom vai cac gia tri n khac nhau.
+
n=o A
2 electron Cation cyclopropenyl
CH;
o [, ]
n=1 | .
6 electron I\'/ l,\
Anion Cation o H
Toluen cyclopentadienyl cycloheptatrienyl — Pyridin Pyrrol
n=2
10 electron
] Anion Dianion
Naphthalen cyclononatetraenyl cyclooctatetraen

2. Danh phap va dong phan

Vi tri nhanh + tén nhanh +

benzen
CH, CH, CH
CH, CH,-CH; CH,CH,CH ! ‘ [
- 2=ty CH-CH CH,CHCH —
©/ ©/ @/ ] 2 3 @7? CH,4
CH,
Toluen Ethylbenzen n-Propylbenzen Iso-Propylbenzen  Iso-butylbenzen Tert-butylbenzen
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Néu cac ddng dang c6 2 gbc alkyl gan vao nhan benzen
thi 2 nhém nay cd thé & cac vi tri khac nhau. Chang la
nhitng dong phan cua nhau.

CH] CH
CH, 5 ch,
|
CH

CH : CH;—CH
3 CH, : 3
1.2-Dimethylbenzen 1,3-Dimethylbenzen 1.4-Dimethylbenzen I-Methyl-4-isopropylbenzen
o-Xylen m-Xylen p-Xylen p-Xymen

3. Phwong phap diéu ché
3.1. Phwong phap dehydro hoa cdc cycloalkan

Xiic tic, (° . Xue tdc , 19
— + 3Hy s — + Hp

3.2. Phwong phdp trimer hoa

CH, CH,
Carbon . Carbon .
= _— . 3CH,—C=CH ———
3CHECH  “0oc, © : : 600°C. Mesityllen
C

Propyn H
3

3.3. Phuwong phdap Wurtz -Fittig

X ,, R
©/ L Ry e @ + 2NaX
ete

3.4. Phwong phdp alkyl hoéa theo phan wung
Friedel - Crafts
Pay 1a phuong phap dé diéu ché cac dong ding cua
benzen (Xem tinh chat héa hoc cua hydrocarbon thom).

_ R
© + rRx AlCls ©/ + HX

4. Tinh chat ly hoc
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Cac dong dang cua benzen 1a nhitng chat long, mot sé
la chat ran. Chiing déu c6 mui dic trung.
5. Tinh chét hoa hoc

Tur cdu tao lién hop cua vong benzen, hydrocarbon
thom c6 cac loai phan ng:

— Phan ung thé i dién tr vao nhan benzen.
- Phan tng cong vao vong benzen.
- Phan tng oxy hoa.

5.1. Phdn sng thé di di¢n tie trén vong benzen

Co ché chung céac phan ung thé i dién tir xay ra qua 2
giai doan chu yéu:

— Giai doan mot la sy hinh thanh tac nhén ai dién tr Y*.

- Giai doan hai la su twong tac gitra tic nhan ai dién ti
V6i vong benzen dé tao phic = phuc o va san pham cua
phan @ng thé.

Phan ung thé tién hanh trong méi trudng acid manh
hodc cd mat mot chat xdc tac. Acid manh hoic xuc tac co
tac dung chuyén hoa tac nhan phan tng thanh dang ai dién
ta Y* (electrophile).

Y-X + FeBr;, — Y~ + FeBr,X-

Tac nhan Y * s€ tuong tac voi nhan benzen tai vi tri cé
mat do electron cao nhat

Y
Y H Y H |
+ l@‘ FeBry
+ Yr—=—= -yt — hoic ! - +HX + FeBry

Phic Phic o Phic o

(Cation pentadienic)
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C6 céac loai phan tng thé ai dién tir vao vong benzen
nhu sau:
5.1.1. Phan trng halogen héa
Phan ting brom hoa c6 so dd chung:

H Br
Br
+ -
@ + Br-Br+FeBr; —» @ + FeBry — @ + HBr + FeBry

5.1.2. Phan trng nitro hoa

H3804 NO, NO, @,1\0 NO, ©/
. + HNOy + HNOy
© + HNO3 @ " Hjo 4 @ B0, LS04 HyS0,

5.1.3. Phan tng sulfonic hda

CH, CH;
SO;H + HaSO4 50 H
+ Hy8O0y —» + Hy0
SO,H

Acid benzensulfonic Acid o-toluensulfonic
5.1.4. Alkyl hod hydrocarbon thom
Thay thé nguyén tir hydro cua nhan thom bang gdc
alkyl.
Téc nhén phan ung la alkyl halogenid RX véi xuc tac la
cac acid Lewis nhu AICI3 khan (phan tng Friedel -Crafts)
hoac FeBrs, FeCls.

AICI3 kh ,CHs

_CH y 3 khan \ ; \

@ - cimHel O @*CHKCHg + HCl
H, _

5.1.5. Phan ung acyl héa
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AICI %'R AICI ﬁ’“
©+(RCO)ZO AlCl3 ©/+ RCOOH - @ +RCOX _g©/ + HX

Alkylphenylceton Alkylphenylceton
5.1.6. Mot s6 phan ung thé i dién tir khac
* Phan ¢ng thé hydro cua hydrocarbon thom bang nhém
chuc aldehyd - CHO.
*Phan (ng thé hydro caa hydrocarbon thom bang nhom _
CH.CI

5.2. Phdan @ng cgng hop ciia hydrocarbon thom
5.2.1. Cong hop voi hydro

CH,
Ni, 10at
+ 3H) — -~ t“
1300
Cyclohexan Methylcyclohexan

5.2.2. Phan tng cong halogen

Cl

hy a cl
+3Cly —
- Cl Cl
1

5.3. Phdn #ing oxy héa

Q
, c
+ 0, V29 V3 05 ‘0
" 4004500 ' * 02 !
400-4500 i
0

Anhy dl‘ldIIH]E]C Anhydrid phtalic

5.4. Sw dinh hwéng trong phdn ing thé di dién tir

X 1a nhimg nhém thé tang hoat Do hiéu ung electron
X
< CHj, C;H5.C3H5 +1, siéu lién hap
NH; ,NR,; ,NHCOR ,-0", OH,OCH5 ,OR,0COR - I+C
F.Cl,Br,I -1 +C

Cac nhom thé trén 1a nhoém thé loai |
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X X la nhitng nhém thé giam hoat Do hiéu ung electron
tjb NO, .503H,COOHCN ,CHO , EUORJ COR -1.,-C
COCl,CONH, , CN , CCl3, CF3 ,NH3 ,NHR; I.-C
Céc nhom thé trén 1a nhom thé loai 11
Quy tdc dinh huéng - Quy tac Holleman (Holleman
Arnold Frederich 1859-1953)
« Néu trén nhan benzen di c6 mot nhom thé loai | (nhdm

tang hoat) thi nhém thé nay dinh hudng cac nhdm thé méi
vao vi tri ortho va para caa vong benzen.

OCH;,4 OH
OCH, - + HBr OH — + HyO
para ( 96%%) @ H5S50, NQ, -
FeBr Br _a7a para
+ Bra 3 + HNO3
2 — OCH; OH
Br . NO,
' > + HBr + Hy0
o-Bromoanisol( 4% ) o-Nitrophenol

« Néu trong nhan benzen d3 c6 sin mot nhom thé loai |1
(nhém ha hoat) thi nhém nay sé dinh huéng nhém thé moi
vao Vi tri meta trén nhan benzen.

COOH CHO

COOH CHO
+ Bry — > + HBr + HNO; HyS04 + Hy0
Br NO,
acid m-Bromobenzoic m-Nitrobenzaldehvd
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BAI 8: ALCOL, PHENOL

MUC TIEU
1. Trinh bay duoc ciu tao, danh phap, déng phan cua
Alcol - Phenol
2. Trinh bay dugc céac hoa tinh co ban cua Alcol - Phenol
NOI DUNG
1. Alcol
Pinh nghia: Alcol 1a nhitng hop chat chira nhém chuc
hydroxyl (—OH) lién két véi gbc hydrocarbon (R), trong
do R - lacac nhom ankyl, ankenyl, ankinyl ,cycloankyl...
Vi du:

G
CH;—CH,~OH CH;~C—-OH
CHj,
CH,OH
O/OH
1.1. Phan lodi

Nhom —OH lién két véi cacbon bacl, bac2, bac3 —
alcol bac 1, bac 2, bac 3:

i i R
R—?—OH R—?—OH R—?—OH
H R' R'
alcol bac 1 alcol bac 2 alcol bac 3

S6 lwong nhém —OH:
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- Monoalcol
- Polyalcol
1.2. Danh phép
* Danh phap IUPAC:
Tén hydrocarbon twong trng + "ol":
- Chon mach cachbon dai nhat c6 nhém —OH
- Panh sb cacbon sao cho nhém OH ¢6 chi sé nho

nhat
CH,-CH-CH,0H  CH=CH-CH,OH
CH,
2-Methylpropanol Propenol

* Danh phap thong thwonq:

Alcol + "tén goc hydrocarbon + ic"
CH;—OH CH;~CH-CH,~OH
alcol methylic CH;

alcol isobutylic
CH3_?H_CH3

i AT

Icol i li
ACOTISOPTOpyHe alcol benzylic

1.3. Tinh chdt vat ly
Alcol dau day (phan ti luong thap) dé tan trong H20 do
tao lién két hydro voi cac phan tir H2O:
1.4. Tinh chdt hoa hec
*Phan ing cat lién két O—H:
a) T/d vdi Me hoat dong: tao alcolat

R-O-H + M ——> R-OM + %HZT

M = Na, K, Mg, Al ...
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b) Tao ether oxyd:

H,SO,
2R-0O-H e R-O-R + H,0
dun néng

c) Tao este.
H+

ROH + RCOOH <=—= RCOOR + H0
*Phan #ng cat lién két C-OH:
a) T/dung voi hydro halogenid: tao alkyl halogenid.

R-OH + HX = R-X + H)0

b) T/dung vdi phospho trihalogenid: tao alkyl halogenid

3R-OH + PX, —> 3RX + HPO,
(PX3 = PBI‘3, PI3)

¢) Phan ung logi H>0 tqo olefin:

“H,0
CH3_ CHon > CH2: CH2
H,S0,, 170°C

2. Phenol

2.1. Pinh nghia: Phenol la nhitng hop chat chira nhom
-OH lién két tryc tiép véi nhan thom: Ar—OH

2.2. Danh phap

- "hydroxy" + tén hydrocarbon thom tuwong rng

- tén riéng str dung nhiéu hon:
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OH CH;
OH
hydroxy benzen
hodac phenol H,C™ "CH,
1-methyl-4-isopropyl-3-hydroxy benzen
hoac thymol

OH

2-hydroxy naphtalen
hoac B-naphtol

2.3. Piéu ché

* Chiét sudt: Mot s6 phenol dugc chiét tir phenolic hic
in than d4, tinh dau thyc vat

*Tong hop:
+ Nung chdy kiém céc acid aryl sulfonic:

Ar-SOH + NaOH —>  A-SONa + HO

Ar-SO;Na  + 2NaOH —>  Ar-ONa + Na,S0; + H,0
(phenolat)

+ Thuy phan kiém ddn chdt halogen thom:

NaOH, 360°C HCl
CeHs—Cl —> (CH;-ONa —> C¢Hs—OH
315 atm

+ Tur déng dang benzen:

Oty gt
CH;—CH CH;—C-0-0-H OH
02 H+
—_—> —> + CH;—C-CHs
pH =8,5-10,5 o
(NaHCO;)

isopropylbenzen(cumen)

+ Tw amin thom.:
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NaNO, + H,S0,

+ +HOH
Ar-NH, _— [Ar-NEN] HSO," —>
< 5°C dun so1

Ar-OH + N} + HS0,

+ Dealkyl hoa céac ether oxyd cua phenol:

Ar—OR + HI —> Ar—OH + IR

O-CH,-CH=CH, OH
J T
2000C CH,-CH=CH,

chuyén vi Claisen

2.4. Tinh chdt vat ly

Lién két hydro trong phenol bén hon lién két hydro cua
alcol.

Phan 16n cac phenol déu & dang rin, kho tan trong nudc
va it bay hoi.

2.5. Tinh chdt hoa hec

2.5.1. Tinh acid - base
Phenol c¢6 tinh acid manh hon alcol
Phan tng thé hién tinh acid cua phenol:

OH ONa OH ONa

ome = (O v () esiom—[) o

2.5.2. Phan ung ester hoa cua phenol

CH3COOH + CgHzOH <= CH3CO00CgH5 +Ho0 AHO =+ 1,5 keal.mol-1

CH3COOH + CoHz0H <= CH3CO0CqH; +HgO AHO = - 4.6 keal.mol'1
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2.5.3. Phan rng tao ether caa phenol
ArOO + RX — ArOR + X
2.5.4. Phan ng thay thé nhém OH

OH NH,

NHz (AICI3), A
T =000 o

a - Naphtol o - Naphtylamin

2.5.5. Phan ung véi aldehyd

OH OH

@ HCHO +R,NH @,cmm,
—_—
-Hy0
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BAI 9: ALDEHYD-AXIT CACBOXYLIC

MUC TIEU
1. Goi duoc tén cac hop chat aldehyd, axit cachoxylic.
3. Néu duoc céc hoa tinh cua aldehyd va axit cacboxylic
ddng thoi cho biét phuong phap hoéa hoc dé nhan biét
chdng.
NQI DUNG
1. Aldehyd
Aldehyd 14 hop chat chira nhém carbonyl C = O.
Tong quat:

I I H
H—C—H R—C—H R,—C—R, 0:<:>:0

Aldehyd formic Aldehyd Ceton Quinon
1.1. Danh phap
* Theo danh phap IUPAC:
Goi tén hydrocarbon twong tng va thém tiép vi ngir
al

Tén hydrocarbon tuong trng + al

i T
CH,CH,~C-H  CH;CH,CH=CH-C-H CHBéHCH:CH—E:'- H
3 72 1 574 3 2 57403 4 1
Propanal 2-Pentenal 4-Methyl-2-pentenal
* Tén thong thuong:
Goi theo tén thong thuong theo acid twong tng.
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Aldehyd + T&n acid tuong (ing hay Té&n g&c Acyl RCO- + aldehyd

i i I j
H—(":—H CHg—y:—H CeH;—C—H CHy==CH—C—H
Aldehyd formie Aldehyd acetic Aldehyd benzoic Aldehyd acrylic
Formaldehyd Acetaldehyd Benzaldehyd Acrolein

1.2. Tinh chdt Iy hec

Aldehyd 1a chét long hoic ran. Chi c6 aldehyd formic
la chat khi. Aldehyd formic, aldehyd acetic tan v han
trong nudc. Aldehyd thuong c6 nhiét do sdi thap hon alcol
tuong ng.

1.3. Tinh chdt hoa hec

C6 3 loai phan tng chinh ctia nhém carbonyl C =0
- Phan tng cong hop vao nhom carbonyl.
— Phan @ng thé vao gbc hydrocarbon.
- Phan ng oxy -hod khtr.

1.3.1. Phan tng cong hgp & nh&n vao nhém

carbonyl

Téc nhan &i nhan tan cdng vao nhom carbonyl theo cac

giai doan:
I .- + I
S H
Y _Kc';i]: — Y—-C-0Q! — Y-—C-OH
- | |
« Gemdiol

Aldehyd tac dung vai nudc tao thanh gem-diol.

R R OH
:;c:o + Hy0 — ~cl
R ‘ R~ TOH
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* Acetal
OH
0 |
R_C\H + ROH —» R—(‘?—OR'
H
Aldehyd Aleol Hemiacetal

* Cong hop vai acid cyanhydric HCN tao a-cyanoalcol
hay cyanohydrin.

CN
0 [
C/" . — O
CHy—C_ +HON > CHj C|‘ H
H OH
Acetaldehyd  Acid eyanhydric Cyanohydrin acetaldehyd

» Cong hop vdi natrihydrosulfit (NaHSO3)

0 OH
C I—I-—C’? + NaHSO3 _—~ CnH;—CHi\
T Ty - SO3Na
Benzaldehyd Natri hydrosulfit Hydrosulfitic benzaldehyd

« Phan 1ng céng hop Véi cac hop chat c6 nhém methylen

linh dong.
Phan #ng aldol hoa:
2R—CH,—CHO 19, R—CH,~CH—CH—CHO
) OH R
Aldehyd Aldol
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« Ngodi ra thi aldehyd con tic dung Véi cac dan xudt cua
acid carboxylic, cac chdt c6 chizc amin —NHz ,phdn #ng
trung hop
1.3.2. Phan tng khtr
Aldehyd bi khtr hoa tao thanh alcol bac nhat va alcol
bac hai.

e} [H]
R—cZ  —> R—CH,OH
"‘\H =
Aldehyd Alcol bic nhat

Céac tac nhan khir la: Céc hydrid kim loai (LiAIH4,
NaBH4), H2/ xUc tac.
« Khir hda aldehyd bang hydrid kim logi:

CH,=CH-CHO + LiAlHy f; CH,=CH-CH,OH + Hy + Li*+ a3+
Aldehyd Acrylic Alcol Allylic

« Khir hda bang hydro phan tiz c6 xuc tac
Aldehyd c6 thé bj khir héa bang hydro phan tir ¢6 x(c

tac kim loai (Pt, Ni, Pd) dé tao alcol trong ung.

+2H»
CH,=CH-CHO —* CH;—CH,-CH,0H
- Xlic tdc - -
Aldehyd acrylic Alcol propylic

« Khir hoa bang kim logi

H H
.. _C,;,U Na |
2CHTCL T CH—SH—(C)H—CH
Benzaldehvd Hydrobenzoin

1.3.3. Phan tng oxy hda
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« Oxy héa bang cdc tdc nhdn oxy héa vé co
Céc aldehyd bi oxy hoéa tao thanh acid carboxylic.

r—c? 2L R_Cj/f)

Aldehyd " Acid OH
Cac chit oxy hoa 1a  Ag20, H202, KMnOs, CrOs,
Cu(OH)..

* Phdn #ng Cannizaro

-0 0 0

o e
AI_C&_\ + f“_c.:: — Ar—

’ Z + Ar—CH0OH

Aldehyd thom Acid Alcol thom

* Phan ung Meerwein -Pondorf-Oppenauer

SR C(/\O (RCH,0),A 20
H _ OCHR
Aldehyd Ester

1.3.4. Phan ¢ing thé. Phan ang halogen hoa
» Tac dung vai HCI
 Tac dung véi PCls va PBr3
Aldehyd tac dung véi phosphor pentaclorid hoac
phosphos tribromid tao gem -dihalogen.

(CH;),CHCH,CHO+ PCly— (CH,),CHCH,CHCL+ POCI
3-Methylbutyraldehyd 1,1-Diclo-3-methylbutan

* Phan #ng Haloform
Acetaldehyd tac dung véi Natri hypohalogeno NaOX
tao haloform.

+ 3NaOlI + 3NaOl
CH,CHO — CI;CHO —> CHI; + HCOONa

Acetaldehyd Todoform
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2. Aldehyd chwa no

Aldehyd chua no ¢6 hai loai:

- Aldehyd chua no lién hop: RCH=CHCH=O,
RCH=CHCOR'
- Aldehyd chwa no khong lién  hop:
RCH=CH(CH2)sCH=0,
RCH=CH(CH.).COR..
* Tinh chat cua aldehyd chua no

Aldehyd chua no lién hop thé hién phan ang phan tng
cong hop :

Aldehyd chua no o, thé hién tinh chat caa mot alken
(tinh chat cua lién két C =C) ciing nhu tinh chat ciia nhom
carbonyl.

CHy = CH-CHO +AgsO —» CHy =CH-COOH +2 Ag

Cong hop Diels -Alder:

CH, CH,

-t — L

S0 CHO 0~ ~CHO
Aldehyd acrylic 2-Formyl-2,3-dihydropyran

3.Axit cacboxylic
Acid carboxylic 1a nhitng hop chat hitu co ¢6 nhém
chuc carboxyl -COOH .
3.1. Danh phap : C6 2 loai danh phap quan trong.
Danh phap thong thuong va danh phap IUPAC.
Danh phap mot s acid trinh bay trong bang 20-2.
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Céng thire Danh phap Danh phap t°c t°s pKa
théng thudng IUPAC
Acid crotonic Acid E-2-butencic 71,6 189 | 4,69
CH; H
_c=c?
H COOH
CHLCHy);, _(CHp,COOH Acid oleic Agid 16.3
1wy Z -9-cctadekenoic
CH{CH),  H Acid elaidic Acid 45
1= cny,coon E - 9-octadekenoic
HC=COOH Acid propiolic Acid propinoic 9.0 144
Acid  cyclopentan | Acid cyclopentan
O—COOH carboxylic carboxylic
Acid benzen | Acid benzoic 121 249 | 4,17
Q_C()()H carboxylic
Acid phenylacetic Acid 76,7 265 | 4,26
@CH]fC()()H 2-phenyletancic
Acid cinnamic Acid-E-3- 135 300 | 4,44
H\ /COOH phenylpropenoic
L=C
CeHs H

3.2. Phwong phdp diéu ché
C6 mét sé phuong phap chu yéu sau.
3.2.1. Thay phan hop chat nitril R-C=N
Thity phan hop chat nitril tao acid va amoniac.
R-C=N + 2H.O — R-COOH + NH3
Phan ng xay ra khi c6 xdc tac acid hoac base.
3.2.2. Carboxyl hoa hop chét hitu co
3.2.2.1. Hop chét co kim tac dung véi khi CO2 tao
mubi carboxylat

Hy0
R-MgX + CO, —— R-COOMgX —— R-COOH + HOMgX

H50

—

R-Li + COy R-COOLi R-COOH + LiOH

R

3.2.2.2. Hydrocarbon thom tac dung vaéi phosgen
COCl»
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Thuy phén acylclorid hinh thanh va thu dugc acid .

0

Cl, ACly 2 +H30
Ar—H + _C=0 —— Ar—C_ — Ar—COOH
Cl - HCl Cl  -HC

3.2.2.3. Natri alcolat tac dung vai carbon oxyd CO
RONa + CO —— RCOONa — RCOOH

3.2.2.4. Carboxyl hoa alken
1- Ni(CO)4
CH,=CH, + CO ——— CH;—CH,—COOH
: : 2-H50 ) -

3.2.3. Oxy hoa alcol bac nhat va aldehyd (xem alcol,
aldehyd)

3.3. Tinh chadt Iy hoc

Tinh chat ly hoc cua acid carboxylic phu thudc rat
nhiéu vao su céng két cac phan ti do lién két hydro gay
nén. Lién két hydro ¢ acid carboxylic bén hon lién két
hydro cua alcol vi nhém O—H cuda acid phan cuc manh
hon. .

e 0. 0. O. O, R
//O H O\ ; ]Iq H/ S " E _H/ (I:/ H\ {|:
R-C C-R: “"\ C. & Ny g o
Nooit o7 “o” "0 R 0" o R 0
Dane dimer Polymer dang thiing
=

Tat ca cac acid carboxylic 1a chét long hoic ran (bang
20-2). Acid thom déu 1a chét ran. Nhiét &6 s6i cua acid no
mach thang khong phan nhanh tang dan theo trong luong
phan tu.

3.4. Tinh chdt hoa hec
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Nhom carboxyl 14 t6 hop cua 2 nhém carbonyl C
=0 va nhém hydroxyl (carboxy) do d6 co tén goi la
carboxyl.

3.4.1. Phan g lam dut lién két O—H

3.4.1.1. Sy phan ly acid carboxylic trong dung dich
Xay ra theo can bang:

[CHcoo'][ﬁ]
[CH3COOH]

CHyCOOH + Hy0 z=> CHCOO~ + HjO K, = =18.10°M

3.4.1.2. Tac dung vai kim loai, oxyd, hydroxyd kim
loai, mudi acid yéu.
Nguyén tir hydro cua acid dugc thay thé bang kim loai.
2 RCOOH + Na — 2RCOONa + H,
2 RCOOH + MgO - (RCOO),Mg + H,0
RCOOH + NaOH - RCOONa + H,0
2 RCOOH + Na,CO, - 2RCOONa +H,0 + CO,
3.4.1.3. Tac dung véi diazometan tao metylcarboxylat
(RCOOCHg)

RCOOH + CHoNy

RCOOCHg + Ny
3.4.2. Phan tng vao nhom carboxyl -Phan (tng céng va
tach
3.4.2.1. Phan ung cong i nhan c6 xuc tac base. Tac
dung vaéi amoniac.
CH3CH>CH,COOH + NH3 —— CH3CH>CH,CO> NHJ
Acid butanoic Amoni butanoat

3.4.2.2. Tac dung véi LiAIH4 tao alcol bac nhat.
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H . H H +
LiAlHy | LiAlH, | LiAlH, H:0
R—COOLi —— R-C—OLi 28 RC=0 2558 o (': OLi——» R— C OH
OLi H i

3.4.2.3. Phan trng cong hop ai nhan cé xuc tac acid
- Phan tng ester hoa
Ht
R-COOH + R-OH —= R-COOR' + H>0
« Phan ing thé nhdm OH cua acid bang cac halogen
Acid tac dung Vvai thionylclorid  SOCIy,
phosphorpentaclorid — PCls, phosphor tribromid PBrs tao
ra san pham acylhalogenid RCOX (X= ClI, Br).
> Q 0
CH,—C—OH + Cl— s—cl  — CH, —C—c1 + HCl+ SOz
Thionyl clorid ALLT)I clorid
3.4.3. Phan ung decarboxyl hoa (loai nhom carboxyl)
Kha ning decarboxyl héa phu thuéc vao cau tao cua
acid. Acid c6 nhom hut dién tir dé bi decarboxyl hon.
Acid formic bi decarboxyl tao H, va CO, hoac H20 va
CO tuy diéu kién phan ang.

Tia td ngoai
HCOOH _— Hy + CO5
Os < -

H,80, dic
HCOOH —_— H,O+ CO

3.4.4. Phan {ing cua gbc hydrocarbon
3.4.4.1. Phan ung oxy hoa

B o Enzym p
R-CH»-CH»-COOH ——* R-CO-CH»-COOH
Acid P — oxo carboxylic

3. 4.4.2. Phan tng halogen hoa géc alkyl
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« Brom hoa c6 mdt cia phosphor. Phdn ing thé xay ra
ovitri a.
Br,
R—CH,~COOH + Br, — R—CHBr—COOH —* R—CBr,~COOH
) S 2

« Phdn ing clor héa Xdy ra theo co ché goc. Phan ung
xay ra chu yéu & vi tri B vay va mot lugng nho san pham
thé & vi tri .
> CH3-CH-CHCI-COOH 5%

Cly

p
CH3-CH»-CH»-COOH 7 ~——— CH3-CHCI-CH>-COOH 64%
1\_!

S EHQCI—CHQ—CHQ—COOH 31%
3.4.4.3. Phan ing thé vao géc thom
Phan ¢ng thé ai dién tr vao nhan thom cua acid
carboxylic xay ra & vi tri meta.

COOH COOH
HNO3: H>804
E——
tO NO.

3.4.4.4. Céc acid chua no thé hién céc phan
tng cua lién két
CH2=CH—COOQH+ Br; —— CH,Br—CHBr—COOH

4. Acid carboxylic chwa no
Acid khéng no la nhitng acid chaa ndi doi hoic ndi ba.
4.1. Diéu ché
Céc phuong phap diéu ché acid chua no ciing gidng
phuong phap diéu ché alken va diéu ché acid no. Acid
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carboxylic chua no va cac dan xuét ctua né dugc diéu ché
tir cac hop chat chwa no tuong tu.

4.1.1. Tu dan xuat halogen chua no RX —
RCOOH

; dd HCl
CHy=CH-CHy-Cl S5 cHy=cH-cHyon —>  CHy=CH-CH)-COOH
" Allviclorid - - Acid vinyl acetic (52-62%)
yieone (Acid 3-butenoic)

4.1.2. Tach loai HX khoi ester hoac a-halogenoacid

Cac ester hoic acid c6 halogen & vi tri o c6 thé bi tach
loai dé tao thanh acid chua no. Cac tic nhan base co vai
trd quan trong trong qua trinh tach loai dé tao ra céc acid
chua no ¢6 vi tri nbi déi xac dinh.

4.2. Tinh chdt hoa hgc

Thé hién tinh chit chua no cua lién két = va tinh chat
cua nhom carboxyl.

Acid chua no c6 mét sé tinh chat dic trung nhu:
 Tinh acid manh hon acid no twong ung.
CH3CH2CH.COOH pKa= 4,82 CH3CH=CHCOOH
pKa= 4,6
* Phan ung tao lacton la phan wung dong vong tao ester
ngi phan tu.

B o

CH,—CH, CH,—CH,
5 vy B « +° + + ‘ Y ‘
CH,=CH—CH,—CH,—C_ + H" — CH,—CH =0 — CH,—CH Cc=0
oH MG ~o”

Acid allylacetic ¥— Valerolacton
Acid o, B chua no kho tao lacton. Vong lacton bén
viing khi co vong 5, 6 canh.
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BAI 10: HQP CHAT AMIN

MUC TIEU
1. Giai thich dwgc ciu tao cua cic amin va goi duogc tén
ching theo danh phép qudc té.
2. Néu dugc hda tinh ciia amin mach thang va amin thom
ddng thoi néu dugc phuong phap phan biét cac bac cua
amin thang ciing nhu amin thom.
NOI DUNG
1.Cau tao
Amin 1 nhitng hop chit c6 cac goc alkyl, gbc aryl
lien két truc tiép v4i nguyén tar nito. Co thé xem amin 13
dan xuat cta amoniac (ciing nhu alcol, ether 1a dan xuét
cta nudc).
Amoniac NHs RNH2 Ro:NH R:3N
Nudc H.O ROH R0
R l1a gbc alkyl hozc aryl - Ar
1.1. Phéan logi amin

— Amin bac nhat: C6 mot goc hydrocarbon lién két
véi nguyén ti nito: RNH»

— Amin bac hai: C6 hai géc hydrocarbon lién két
véi nguyén ti nito: RR 'NH

— Amin bac ba: C6 ba goc hydrocarbon lién két véi
nguyén tr nito: RR 'R"N
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— lon amoni bac 4: RaN*
2. Danh phap
C0 céc cach goi tén, tuy thuoc cach sir dung thuat ngir
amin.
2.1. Amin 1a tiép vi ngiw (suffixe).
Goi tén cac goc hydrocarbon va thém amin

Tén g&c hydrocarbon + amin

_CH,CH, | CH,CH,
CH3NH; (CH3CH4)2NH CHCH;—N_ Cefls™ N,
CH; CeH,CHyp
Methylamin  Diethylamin Diethylmethylamin Ethyl, phenyl,p-tolylamin

Metanamin N-Ethyletanamin N-Methyl ,N-Ethyletanamin  N-Ethyl.N-p-Tolylbenzenamin

2.2. Theo danh phap ITUPAC
Goi tén hydrocarbon twong ¢ng va thém tiép vi ngir

amin
Tén hydrocarbon tudng Ung + amin
NH, N(CHy), NH,
i\/\ @ CH;3 :
Benzenamin N.N-Dimethylbenzenamin 4-Methylbenzenamin

2.3. Amin 1a tiép dau ngi (prefixe)
Theo danh phédp IUPAC. Goi tén hydrocarbon tuong
ng, thém tiép dau ngix amino.

Amino + Tén hydrocarbon tudng (ng

CH,NH, CH,=CHCH,NH, CH,CH,N(CH,), C,H.NHCH,

5

Aminometan  3-Amino-1-propen  Dimethylaminoetan Methylaminobenzen
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Str dung tiép dau ngir amino dé goi tén nhitng hop
chat c6 nhém chuac amin.
NH,

NH, 2 NH,
COOH CH; SO,H
p-Toluidin Acid Sulfanilic
Acid p-Aminobenzoic p-Aminotoluen Acid p-Aminobenzensulfonic

2.4. Danh phap cdc amin thom
Theo danh phap IUPAC, quy uéc aminobenzen la
anilin. Cac amin thom don gian dugc doc tén theo anilin.

NH, N, N(CH;),

Br
Anilin m-Bromeanilin N,N-dimethylanilin
3. biéu ché
3.1. Alkyl héa truec tiép amoniac va cac amin khac
: . RX RX
RX + NHj ——’HX RNH> 4*){ RNHR T (R)3N

3.2. Tong hep Gabriel. Alkyl hda khong truc tiép

Xuat phat tir phtalimid, alkylhalogenid s& thu dugc
alkylamin bac nhat.

Phan ng xay ra nhu sau:

0 . 0 -
- C . +RX ¢’ Hy0 coo
C\N_H + NaOH N NR 2, R-NHj +
C:\ -H50 C\\ -X- C\\ HO CcO0
0 o} 0
Phtalimid lon phtalimid Alkylphtalimid Alkylamin lon phtalat
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3.3. Khir héa hep chat nitro

Khir hoa hop chat nitro tao hop chat amin. Chat khi
thuong dung 1a kim loai trong moi truong acid, hoac hydro
phén tu cd xuc téc.

ArNO2 + 3Fe + 6HCl — ArNH; + 3FeCl; +2H20

CH, CH,
NO, +3H, /Ni NH,
e, +2H,0
Ap sudts (O
CH(CH,), CH(CH,),
2-Nitro-5-isopropyltoluen 2-Methyl-5-isopropylanilin

Pay 1a phuong phap thuong st dung dé diéu ché cac amin
thom.
3.4. Khir hoa hep chdt nitril (RC =N)

Ho /xuc tac c
- RCH.,NH,
RC=N hoac LiAlH, 7
3.5. Khi# hoa hgp chdt imin (RCH =NH)

RCHO + NH3 —» RCH=NH + H30

RCH=NH + 2H, —> RCH,NH,
Aldimin SXuCtac  ppnin b4c nhat
3.6. Khit hoa hep chdt amid (RCONH>)
Khir héa hop chat amid bang LiAIH4 thu duoc amin.

o]
R*C: + LiAlHy —> R-CH,NH, + Hy0 + AP+ £ Lit + ---
NH,

al

H
O»CNCH}): + LialHg O»CHE-N(CHQZ + o

N.N-Dimethylcyclohexancarboxamid ~ N.N-Dimethylcyclohexylmetanamin
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3.7. Phwong phdp chuyén vi Hofmann

Cac amid tac dung véi halogen trong méi trudng kiém
tao amin. Phan mg qua giai doan chuyén vi
Hofmann.

CH,(CH,) CONH, + Cl, + HO- » CH, (CH,) ;{NH, + CO, + HCl + CI -
Decanamid Nonanamin
Co ché chuyén vi Hofmann (xem phan amid).
4. Tinh chét Iy hoc

Céac amin aliphatic 1a nhitng chat khdng mau, tan trong
nudc. Cac amin co tir 3 nguyén tir carbon ¢ dang long. Do
tan trong nudc giam Khi phén tir lugng tang.

Cac amin thom 13 chét long hoac ran khong mau. Bi
hoa nau va den dan khi tiép xtc vaéi khdng khi.

Cac amin thom déu c6 mui khé chiju. Cac amin bac
nhét, bac hai co lién két hydro giita cac phan ti. Vi vay
nhiét 6 s6i cua amin cao hon cac hydrocarbon tuwong
ung.

5. Tinh base ctia amin

Véi su hién dién cua cip dién tr khong lién két trén
nguyén tir nito, amin dugc xem la nhirng base Lewis nhu
alcol, ether. Nhung d¢ am di¢n cta nito nho hon oxy do do
amin c0 tinh base manh hon alcol va ether.

6. Cac phan #ng cia amin
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Ciap dién tir khong lién két trén nito 1am cho amin co
tinh base va tinh & nhan. Vi vay amin c6 phan ang thé ai
nhan vaoi mot s6 céc chat co trung tam ai dién tu.

6.1. Phdn #ng teo amid

Amin phan @ng véi acid hitu co va cac din xuat cua

acid nhu acylhalogenur RCOX tao amid RCONH..

0
RNHy + RCOX ——» RCONHR + HX ; X =H, Halogen,RCOO"

6.2. Phdn #ng véi acid nitro (HNO>)

Acid nitro phan @ng véi amin mach thang va amin
thom c6 cac bac khac nhau thudng tao ra cac san pham
khéc nhau.

6.2.1. Vi amin bdc nhdt
« Acid nitro phan ¢ng véi amin bac nhat mach thang tao
mubi diazoni khong bén, phan huy thanh alcol va Na.
Tong quat nhu sau:

- 2H00 + = *HoO )
RNHj + 0=N-ONa + 2HCI —>» [RN=NCI" 5 ROH + Ng+HCI
Amin bae nhat o Mugi diazoni Aleol

« Amin thom bac nhat tac dung vdi acid nitro tao mudi
diazoni ¢ t° <5°C.
Ar-NHj + NaNOj + 2HCl ——» [Ar—l-'\.'El\'] Cl™ + 2H50 +NaCl
Amin thdm béc nhat Muéi arendiazoniclorid
6.2.2. Amin bgc hai
Cac amin bac hai tdc dung voi acid nitro tao hop chat
N-nitroso amin c¢é mau vang
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Ar Ar
'N-H +0=N-ONa + HCl "N-N:O +NaCl+Hy0
R/ R/ ~
Amin béc hai Hop chit nitroso amin
H + HO-N=0 ——  N=0 + Hy0
Piperidin N-Nitrosopiperidin

6.2.3. Amin bdc ba

(CH3)2N©—H + HO-N=0 —» (CHg}zN@l\ﬁ(} + Hy0

N,N-Dimethylanilin p-Nitroso-N,N-dimethylanilin

6.3. Phan #ng vei arylsulfonylclorid tgo sulfonamid

Amin cbé bac khac nhau tac dung Véi
arylsulfonylclorid ArSO.CI tao thanh san pham c6 kha
nang tan khac nhau trong dung dich kiém.
« Amin bdc nhdt tgo san pham tan trong kiém (NaOH,
KOH).

RNH2 + ArSO.Cl — ArSO2NHR +
HCI
Amin bac nhat Arylsulfonylclorid  Arylsulfonamid
« Amin bdc hai tgo san pham khong tan trong kiém.

Ar' _ Ar'
SN—H + Ar—80,01 —» Ar—S80,—N_  + HCI
R/ = = \\A_H."

Amin bac hai
» Amin bdc ba khéng tac dung vai arylsulfonylclorid
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Str dung phan tng nay dé phan biét cac amin co bac
khac nhau va dé tao cac loai sulfamid khac nhau c6 nhiéu
g dung trong duoc pham.

6.4. Phdn #ng véi halogen tgo N -Halogen amin

Trong mdi truong kiém lodng, amin bac nhat va amin
bac hai tac dung véi halogen tao N -halogen amin.

. X
+ X [NayCO3.H,0l +X ’
R-NH, - 223700 o oapx L
_ -HX ) X
Amin N-Halogen alkylamin N,N-Dihalogen alkylamin

6.5. Phdn #ng oxy hoa

Qué trinh oxy hoa phu thudc vao ciu tao cua amin va
chat oxy hoa.
« Amin mgch thang bdc nhdt bi oxy héa tao hén hop céc
chat: oxim, nitrosoalkan, N-alkylhydroxylamin va
nitroalkan.

— RCH»-NH-OH  N-Alkylhydroxyl amin

0] — >  RCH=N-OH Oxim
RCH,-NH,
Amin H505 | RCH,-N=0 Nitroso alkan
—» RCH>-NOj Nitroalkan

« Amin mgch thang bdc hai bi oxy hoé tao
N,N-dialkylhydroxylamin.
R/N—H — R/l\'-(}H

« Amin mgch thang bdc ba bj oxy héa tao N -oxyd amin
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R R
| [0] l+ H50, —\ 4+ -
R"*l‘l{ e R"*l}'*() N\, N-=QO
R' R' CH3;COOH
N-oxyd amin bic 3 Pyridin N-Oxyd pyridin

6.6. Phdn ing thé di dién tir vao nhén thom
Chtrc amin 1a nhém thé loai I. Amin thom c6 phan tng

thé vao nhan thom.

NH, NH,
- Br Br
+ 3Bp — + 3HBr
Br
Anilin

2,4,6-Tribromanilin

Chuc amin quyét dinh sy dinh huéng vao nhan thom.

6.7. Tach logi nhdm amin - Phdn #ng tach logi
Hofmann

Phan ung tach loai nay goi la phan wng tach loai
Hofmann.

- + -
2 i l\(CH3)31 N(CH;);OH
O/ _ At O/ _ A0 O/ O + N(CH3)3 +H,O
K,CO3 H,O 1200

Khi tach loai dé tao alken phai theo quy tic Hofmann
la tach hydro & nhdm CH3 dé hon hydro & nhdm RCHo.

I\(LH} ()H
é @ @ + N(CH3)3 +Hy0
99%
6.8. M4t sé phdn irng khac ciza amin
Amin bac nhit tdc dung véi sulfur carbon tao acid
dithiocarbamid thé & nguyén tir nito RNH -C(S)-SH, dan
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xuat thé cua thiouré, thé & nguyén tir nito RNH -C(S)-
NHR.

Cac polyamin thé hién céc tinh chat dic trung cua
amin.

O-Phenylendiamin tac dung véi acid nitro tao hop chat
vong tao
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BAI 11: ACID AMIN, PEPTID

MUC TIEU
1. Goi dugc tén va xac dinh dugc cau hinh caa acid amin.
2. Trinh bay dugc héa tinh cua acid amin.
3. Nam duoc cAu tao cua peptid.
NOI DUNG
1. Acid amin
1.1.Dinh nghia
Acid amin 1a nhitng hop chit tap chtc, c¢6 hai nhém
dinh chac khac nhau la: chirc amin (NH2) va chac acid
(COOH).
C6 2 loai acid amin:
— H2N-R-COOH: R la gdc hydrocarbon no, chua no, vong
khong thom, di vong
— H2N-Ar-COOH: Ar la gbc hydrocarbon thom
1.2. Danh phép
1.2.1. Boc tén va vi tri nhdm amino va tén acid
tuong tng

Tén va vi tri nhém amino + Tén acid tudng Ging

1.2.2. Tén riéng va dung cac chit cai dau dé ky hiéu
tén acid
Vi du:
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H,N-CH,-COOH H,N-CH,-CH,-COOH 2-H,N-C;H,-COOH
Aminoetanoic 3-Aminopropanoic 2-Aminobenzoic.
Acid aminoacetic Acid B-Aminopropionic Acid o-aminobenzoic
Glycin, Glycocol, Gly B-Alanin, Ala Acid Anthranilie

1.3. Tinh chdt ly hec cria acid amin
Acid amin 1a cac chat hiru co két tinh khdng mau,
nhiéu chat cé vi ngot.
1.4. Tinh chdt hoa hec cia acid amin
Cac acid amin thé hién tinh chat héa hoc dic trung
ctia mdi chc.
1.4.1. Tinh acid base cua acid amin
Tat ca céc acid amin trong dung dich déu phan ly va tao
nén can bang sau:

)
ﬁ — _
R—FH—C\ =~  RLH-COO
FHj ()—IH NH,
Acid amin ion ludng cye

Trong dung dich H20 c6 cén bang:
Dung dich acid amin trong méi truong acid thi acid lién
hop chiém wu thé. Dung dich acid amin trong mdi truong
base thi base lién hop chiém wu thé.

1.4.2. Phan tng loai nuéc caa acid amin

Acid amin dé tach H2O tir NH2 va COOH tao ra amid.

San pham tao thanh phu thudc vao vi tri caa NH2 so véi
COOH. Nguoc lai cac amid ciing dé thuy phan cho acid
amin.
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— Phan tng loai nuéc a-aminoacid
a- amino acid (dic biét ester cia no) dé tach H.O (tach
ROH) tao amid vong dicetopiperazin.

H
o I
- 2H;0, to Q“&C’N‘“C/R
I I
- c...C
+2H,0, xt R™ “f?l =p
H
Dicetopiperazin

— Phan tng loai nudc -aminoacid
B- amino acid dé tach NHs tao acid a-etylenic
. =~ R-CH=CH-COOH Acid a -ethylenic

H -NH,
I 3
R- (le—CH— COOH — CH,—C=0
NH, i
- -H :O, R—(‘ZH—I‘\'—H [-lactam

Véi chat hut nugc cyc manh cd thé tao vong B-lacton
(trong penicillin).
— Phan tng loai nudc cac v,6,e-acid amin.

Céac v,8,e-acid amin dé tach H2O tir NH, va COOH
trong cing 1 phan tir dé tao v , & hay e-lactam (amid noi

phan tr)

0 P
- 7
CH,——CG—O0H : CH,—C
: : -H,0 ]
H,C R < - . H:C\ N—H
N—H CH,——CH,
CH,——CHy - :
d-aminoacid A-lactam (valerolactam)
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Phan trng loai nudc gitra cac acid amin la co sé tao lién
két amid trong cac polyamid hoac lién két peptid trong
polypeptid va protein.

Li&n két amid

nH,N-CH-COOH — 1 N-{CH-COHN-CH}-COOH + (a-1)Hp0
R = |
R R

1.4.3. Phan tng tao mau cua acid amin
Cac acid amin cd kha ning tao mau véi mét sd hop
chat nhat dinh. Ding phan tng nay dé dinh tinh cac acid
amin:
— Vi ninhydrin:
Pun noéng acid amin véi dung dich ninhydrin trong alcol

tao mau xanh tim.
0]

| oH
2 + R—CH-COOH —» =N CO + RCHO + 3H,0 4 CO,
{ "OH -
HO

0

Ninhydrin Co miu xanh
— Phan ng voi mot sb ion kim loai va cac chat hiru co va
vO co khac:
+ V6i Pb?* / HO™ cho mau den khi acid amin chta luu
huynh.
+ Véi Hg (NOs3)2 + Hg(NO2)2, cac acid amin c6 nhan
phenol cho mau héng.
+ V&1 HNOg, cac acid amin chra nhan benzen tao mau
vang.
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+ Véi HOOC - CHO, cac acid amin chira nhan indol cho
mau Xanh tim.
+ Véi acid diazobenzensulfonic, cac acid amin c¢6 nhan
imidazol s& tao hop chét azo c6 mau anh dao.
1.4.4. Tinh chét cia chic COOH

— Véi base tao mudi

Acid amin tac dung véi base tao mudi carboxylat.
Ngoai ra nd con co thé tao mudi noi phirc véi cation kim
loai nang:

0=C—0_  NH,—CH,

EH—(EH—COOH +  Cult , ‘ . J(Cu/\ + 2HT
NH, CH,—NH, 0—C=0
Glycin Mudindiphife (mau xanh thim)
— Tao ester

Acid amin tac dung vai ROH (c6 hoi HCI) sé€ tao ester cua
acid amin (thuong o dang mudi clorhydrat).

H,N-CH,-COOH +  C,H,0H % CI" [ HyN-CH,-COOC, H |

- 2

Muén thu duoc ester ty do, cho san pham clorhydrat
phan ung Vi Ag20 hoic N (CzHs)s
CI"[HN-CH-COOC,H ] + Ag,0 —» HN-CH,-COOC,H; + AgCl + H,0
Céc ester cua acid amin 1a nhitng chat long, d& cat ¢ &p
suit thap.
Fischer dd dung phan tmg nay dé tach céc acid amin.
— Tao clorid acid
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) +
H,N-CH-COOH  + PCly ——>» (I HyN-CH,—COCI]
-P OCl,

— Phan tng decarboxyl (tach CO»):

Men carboxylase
CH;— CH—COOH '—:- CH;—CH—NH, + €O,

NH;
Alanin Ethylamin

1.4.5. Tinh chat NH;
— Tao mudi vai céc acid
Acid amin tac dung véi acid v6 co, tao mudi
HN-CH-COOH + HCl —> C]'[HE.;'—(IZH—C(){JH]
CH, CH,
— Tac dung v6i HNO>
Tao acid a -hydroxycarboxylic, giai phdng N2 va H20.
H,N-CH-COOH + HNO; —»  HO-CH-COOH +N, + Hy0
R R
Van Slyke ding phan @ng nay dé dinh lugng NH> trong
acid amin bang cach do khi N2 giai phong ra (qua nito ké).
— Tao dan xuat N -acyl
Céac acid amin phan wng véi tac nhan acyl hoa nhu
RCOCI, (RCO):0, carbobenzyloxyclorid
(benzylcloroformiat) CgHsCH,OCOCI tao dan xuat N -
acyl.

HEN—(;H—C()()N'A + CH,COCl CHECUHI\J-(‘:H—CU{)H + NaCl
R R

— Téc dung vai aldehyd
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O méi truong kiém, acid amin ngung tu véi aldehyd tao
base Schiff (lién két imin).

HO"
CH;=0 + HZN—?H—COOH T - CH2=N—C|2H—COOH
R R

Aldehyd Lién k&t imin
Sorensen ding phan tng nay dé dinh lwong nhém -
COOH tu do cua acid amin
— Mot s6 phan @ng vai enzym
Khi oxy hoa, acid amin bi loai nhdm NHz, tao ceto acid:
R—(IZH—C()()H + 0] — R-CO-COOH + NH;

NH a—cetoacid

hoic c6 thé do enzym oxydase:

R_(I:H_C(){)H men R-CH-COOH ﬂ R-CO-COOH + NH,
NH, Tl\l-H t—cetoacid )

Acid nay bi loai CO; dé tao aldehyd:

CH,-CO-COOH — CH,CHO + CO,

Nho cac enzym dic hiéu, c6 thé xay ra phan tng trao

doi gée R cua Cac acid amin
R-(IZH-C()OH + R'-C-COOH — R'—(IZH—C()()H + R-(lil-C(){JH
NH, O NH, 0
2. Peptid

2.1. Dinh nghia
Peptid 1a amid dugc hinh thanh do cac chuc acid va
chuc amin cda acid amin twong tac véi nhau. Chac amid -
NHCO- duoc goi la lién két peptid.
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Ty thudc sé goc acid amin ¢é trong phan tir nguoi ta
phan chia  cac loai peptid: dipeptid, tripeptid....,
polypeptid. Cac peptid c6 phan tir luong dén 10.000 I
polypeptid. Peptid c6 phan tir luong Ién hon la nhirng
protid.

+ - + -
H3NCH,CONHCH,COO » H_:NCH;CUNH(I:HCUNH(I:HCUO :HSN*—'(IZHCU (NH(IIHCU}H.\'H(I:HCOO'

- CH; CH,CH; R R R
Dipeptid Tripeptid Polypeptid
GlycinGlycin GlycinAlaninPhenylalanin
(Gly-Gly) (Gly-Ala-Ph)

2.2. Cdu tgo polypeptid
2.2.1. Ciu tao
Cac phuong phap vat 1y da xac dinh chic amid (lién
két peptid) cd cdu tao phang va va cé cau hinh trans.

r====-=- 1 | |
H 10 | R | H O
| Ll PO \I_; I
N O N e N L€
| h Y I
R H] [0 IR
Trans Trans

C6 nhiéu truong hop acid amin ¢6 2 nhém acid hoic
cac nhém chac khac (OH, SH...). Cac nhom chuc nay co
trong goc R 13 co sé 1am cho cau trdc caa protid ¢ cac
hinh dang khac nhau.

2.2.2. Xac dinh ciu tric cua peptid
— C6 nhiting acid amin nao trong phan tir.
— C6 bao nhiéu phén tir acid amin trong phan tur.
— Trat ty lién két caa cac acid amin trong phan ti.
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a.4p dung phuong phap xac dinh cac gbc cudi mach
peptid:
N-gic cudi mach C-géc cudi mach
nHzl\'-EH-L‘UUH — :H}}E(;HU)H\(,:H];LCUUH| + (n-1)H50
R R

— Nhém N-géc cudi mach chira chizc amin tu do duoc xac
dinh v¢i thudc the 2,4-dinitrofluorobenzen (NO2)2CsH3F
hoac véi hop chat phenyl- isothiocyanat CsHsNCS.
— Nhém C -goc cudi mach chtra chirc acid tu do duoc xac
dinh nho enzym carboxypeptidase cé trong ruot.
b. 4p dung phuong phap thity phan ting phan.

Dé xac dinh s6 lwong va trat tuy sap xép cac acid amin
trong phan ti.

2.3. Téng hep peptid

Phuong phap tring ngung acid amin chi &p dung dé
diéu ché céc peptid don gian.
Phuong phap c6 hiéu qua 1a phuong phap ghép lan luot
cac acid amin lai véi nhau.
Co céac giai doan dé thuc hién mot qua trinh téng hop
peptid nhu sau:

2.3.1. Bao vé nhom chirc amin

Thuc hién phan ang acyl hda bang
carbobenzyloxyclorid(benzylcloroformiat)
C2HsCH20COCI va chuyén nhém acid thanh clorid acid.
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Q = CgH5CH0C0

+ + CgH5CH,0COCI £ HCI )
H,N-CH—CO0Q" oo Q—HN—;H—C(){)H —_— Q—HI\—(IZH—C()C]
3N=C act
R R R

2.3.2. Tao lién két peptid
Q—-HN-CH—COCI + H_;TJE—CH—COO'—- Q—HN~-CH—CONH-CH—COOH
R R R R
2.3.3. Giai phong chuc amin
.
Q—HN-CH—CONH-CH—COOH ~——  H:N-CH—CONH-GH—C00
; X R X
Nha hoa hoc Du Vigneaud va cong su (1963) da tong
hop toan phan phan tir Insulin ¢ 51 acid amin theo thir tu
xac dinh.
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