CHUONG IA: DPONG PHAN

¢Dinh nghia: la hién tugng cung mot
cong thic cé6 nhiéu chat khac nhau

¢ Phan loai:

> Dong phan cdu tao (phang): cung céng thidc phan
tir nhung khac cong thuc cau tao.

> Poéng phan 1ap thé (khong gian): cung céng
thirc cdu tao nhung khac nhau vé céach thirc sap
X€p cac nguyén tu trong khong gian.

Phan loai déng phan phang

{Déng phan phéng]

1 1
DPoéng phan DPéng phan
vi tri nhém chirc

|
DPoéng phan
mach cacbon

+ DBong phan vi tri: tinh chét vat ly khac nhau (khéng
nhiéu), tinh chat héa hoc tucng dong.

¢ D6ng phan nhém chiec: tinh chat vat ly héa hoc hoan
toan khac nhau.




Phan biét giira hd bién va ddng phan

Trong mot s trudng hdp chét hitu ca co6 thé tén tai cung mét lic
8 hai dang can bang khac nhau.

Su hd bién c6 dugc 1a do su dich chuyén cla nguyén ti H tu
nguyén ti nay sang nguyén tu khac

Hai dang hd bién khéng thé tach dugc do ching ching chuyén
héa (bién ddi) lién tuc qua lai — nhu vy ho bién khéngphai hién
tugng déng phan.

Pdng phan lap thé (khéng gian)

Pong phan lap thé (khoéng gian): cung céng thic
cdu tao nhung khac nhau vé céach thic sdp x€p cac
nguyén tu trong khéng gian.

Con c¢6 tén la dong phan cdu hinh do cau hinh dugc
dinh nghia la cach thic sap xép trong khéng gian cla
cac nguyén tu trong mot phan td. Vi du: phan to
metan c6 cau hinh t( dién déu.




MO HINH PHAN TU’
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o D& biéu dién (trinh bay) cdu hinh cla mot phan
tor hgp chét hitu co trén mdt phang ngudi ta cé
thé dung cong thuc chi€u:

1. Coéng thirc phdi canh
2. Cong thuc chi€u Newman
3. COng thlc chiéu Fisher




Céng thire phdi canh

+ Hai n6i trong m&t phadng dudc biéu dién béng nét lién

o NG&i ndm phia truéc mdt phdng dugc biéu dién béng
nét dam

o NG&i ndm sau mt phang dudc biéu dién béng nét dut

* Biéu dién cong thic phdi canh cho nhiéu cacbon:

- N&i sang phai hudng ra bén ngoai mat phang

- N&i sang trai huéng ra phia sau mat phang

- Cac ndi co6 vé vudbng goc nhung that ra goc néi la
109028’

- NOGi C-C & gilra vé dai ra cac nhém thé cua 2 tam C
sp3 khéng chép 1én nhau




Thuyét quay gi¢i han ctia ndi don o

¢ NGi 6 c6 dudc la do su xen phu gilra hai van dao theo
hudng truc lién nhan.

¢ Nhu vay néi ¢ c6 tinh dGi x(rng truc nghia la khi xoay
2 van dao xen phu, d0 xen phu hay d6 bén (nang
lugng) lién két khong déi. Do dd, 2 nguyén ti cta néi
o c6 thé xoay quanh lién két o.

o C-H cC-C

o Dan dén hién tugng phan tir hitu co cé thé ton tai
dudi nhieéu cau trang (cau dang khac nhau).

+ Cd&u trang: la cac dang khac nhau cua cau hinh cé
dugc do su quay quanh noéi don o. Vi du: xét phan tu
n-butan

Céu trang déi léch Céu trang che khuitban phdn  CAutrang ban léch  Céu trang che khuét toan phan

H H H no o o
CH, H
H H ! CHs CHy  CMs
CH,




¢ Cdu trang léch bén hon cau trang che khudt rat nhiéu,
trong d6 bén nhat la cdu trang d6i léch, cau trang che
khuat toan phan kém bén nhat.
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+ Noi la gidi han vi khéong phai n6i ¢ quay tu do hoan
toan ma phai quay sao cau trang bén chiém lugng
nhiéu hon.

¢ Su quay trong phéan ti hdp chéat hitu co la lién tuc do
do ta c6 thé co6 vo s6 cau trang khac nhau.

¢ Can phan biét rd gilra hién tugng cdu trang va dong
phan.
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Cong thire chiéu Newman
- Truc C-C dudc dat thang géc vSi mat phang chiéu (td gidy hodc
tam bang).

- C @ xa dudc biéu dién bang dudng tron, C & gan dudc biéu dién
bang ddu chdm & tam dudng tron dé.

- Cac nli cia C & gan xuat phat tir tam dudng tron, Cac ndi cua C
8 xa xuat phat tU trén dudng tron. Cac néi tao vdi nhau goéc
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Céng thire chiéu Fisher

- NG&i doc (B&c-nam) hudéng ra phia sau mat phang.

- NG&i ngang (P6ng-tay) hudng ra phia trudc mat phéng.

- Mach cacbon dudc dat trén truc doc, cac néi viét binh thudng.

- Giao diém giita dudng ngang va dudng doc chinh la tam cacbon.
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¢ Trong trudng hdp nhiéu C (tUr 2C trd Ién), néu dung cdu trang
l&ch dé chiéu thi du ddng tU phia nao dé chi€u thi déu khong
thda man coéng thic chi€éu Fisher (khong phai tat ca cac noi
ngang hudng ra phia tru6c mat phang) do vay thu dudc hinh
chiéu sai.

o Nhu vdy d€ chiéu céng thic chi€u Fisher ding ngoai
viéc chon géc nhin (hay mat phang chi€u dang) trong
mot s6 trudng hdp néu phan to & cau trang léch thi
phai xoay vé cau trang che khat ré6i mdi chiéu.
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Phan loai déng phan lap thé

{ Péng phan lap thé }
I | 1
Pong phan Pong phan
hinh hoc quang hoc

DPdng phan hinh hoc

¢ Dinh nghia: la nhitng hgp chat c6 cung CTCT nhung
cach sap x€p cla nhitng nguyén t& hay nhém nguyén
tr khac nhau d6i véi mot mat phdng quy chiéu.

e TOy vao mat phang qui chiéu dé la mat phang = (mat
phdng chfa ndi o va =) hay mat phdng vong
(xicloankan) ma ta déng phan hinh hoc tugng ng:

[ DBdng phan hinh hoc ]
I

DPong phan DPoéng phan
ctia ndi doi xiclan




DPdng phan hinh hoc cla ndi dbi

> Hién tugng déng phan cé dudgc la do cd cdu cing
nhdc cta nbi ddi khac véi ndi don khéng thé xoay dudc
(néu khbéng sé mat di su’ xen phu bén cua 2 van dao n).
> Nhu vay néu trén 2 cacbon ndi d6i c6 2 nhém thé
khac nhau thi ta s& c6 2 cach sdp x€p cac nhém thé
trong khéng gian (d6i v6i mat phang = - mat phang
chlra n6i ¢ va n — 2 dong phan hinh hoc.

w

H 3 . \\\\H H 4, . \\\\COOH
HOOC/_\COOH HOOC/ .H
Axit cis-2-butenoic Axit trans-2-butenoic
Axit maleic AXxit fumaric

> Ban dau ngudi ta st dung tén goi cis-trans, nhung tén
goi nay c6 nhudc diém la trong trudng hdp trén 2
cacbon néi doi cé6 khong c6 2 nhém thé gibng nhau
dugc nén khong doc dudc tén 2 dong phan quang hoc

co thé co.
Cl F Cl I
Y, N 7 N
//// , \\\\\ //// ., \\\\\
A N

> Do d6 cac nha héa hoc phai dé ra mot cach goi tén
khac tot han. Do la tén goi E-Z.
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Cach goi tén E-Z

> Budc 1: So sanh dd uu tién cta 2 nhom thé trén moi
cacbon nGi d6i theo quy tdc Cahn-Ingold-Prelog.

> Budc 2: Goi tén
- 2 nhém thé uu tién & cung phia — (2)
- 2 nhém thé€ uu tién & khac phia — (E)
- (E), (2) dudgc dat trong dau ngoac don va dat trudc
tén chat bdi ddu gach ngang (-)
- Trong trudng hgp c6 nhiéu ndi d6i thi ta phai viét
kém theo s6 th& tu ndi doi. Vi du: (2E,4Z) (theo s
th tu t nhdé dém I8n).

Quy tc Cahn-Ingold-Prelog

- Nguyén tr cé bac sé nguyén t I8n han thi vu tién hon:
H<C<N<O<F<CI<Br<lI

- Néu 2 nguyén_tr ndi trén C ndi déi gidbng nhau thi ta xét dén

nguyén tu k€ can.
Cl CH,—CH,OH
>=< >=< CHs
F CHZ—%—CH3

CHs

- Nhdm thé cé nGi d6i hay ndi ba dugc xem nhu tuong duong véi 2
no6i don, 3 nGi don.

| ]

—C—=C c—=C —C=—C
| ] ]
7(\3*(3 (\Z*O 7(‘37C
C C C
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e Vidu:

cl,
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Y, —
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(2E,4E)

o, ) _ !
E
(E)

¢ Luu y la tén goi cis-trans va tén goi E-Z trong mot sé
trudng hgp sé khong tring nhau. Vi du:

H CHs H Cl
trans cis
V4] (E)

DPdng phan xiclan

- Cac hogp ch&t vong no c6 thé c6 3, 4, 5, 6, 7, 8, ... cacbon
- Nhung vong 3,4 rat kém bén (quéa cdng), trén thuc té cac chéat
vong chu yéu la vong 5,6 (bén nhat). Vong 7 trd 1én rat it gap.

Mo hinh phan t6

Cau trang 6u fai
théc te

Dang fi6n gian

Cong théc
khai trien phang
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- Vi du: Hgp chat 1-Hidroxi-4-brom-ciclohexan cé 2
ddéng phan hinh hoc dudc trinh bay 6 dang dan gian
va cau trang ghé.

TH< Br TH< H
H H H Br

cis-1-Hidroxi-4-bromociclohexan trans-1-Hidroxi-4-bromociclohexan

Br H
H Br
OH OH
H H

Pdng phan quang hoc

¢ Nam 1815, Jean-Baptiste Biot phat hién mot s6 chat
htu cg Id6ng hoac dung dich cac hgp chat thién nhién
nhu: dudng, axit tartic (dd), tinh dau thong (I) cé
kha nang lam quay mat phdng anh sang phan cuc.
(truéc day ngudi ta cling tim thay hién tugng nay &
mot s& tinh thé vo cd b4t ddi xng).

Géc qua
Tia séng Kinh phén cye Mﬁ' phing 4 e d quay
P S AL

Anh sang chi dao
déng trong mét

Nguén Séngénh
sang sang thudmg

dao déng phrong (mat phing  Ngin chiva miu May do
theo moi 4nh sing phén cuc)  (+)-2-brombutan phin cue ké
phireng
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- Nhitng hgp chat nay dudc goi la nhitng chat co tinh
trién quang hay cé tinh quang hoat.

- Tinh quang hoat cia mét s6 hgp chat hitu co dugc
gidi thich la do tinh bat doi xirng trong phan tu hgp
chat do.

- C6 mdt s6 nguyén nhan dan dén tinh bat ddi xing
nhung pho bi€n nhat la trong phan t& hitu cd cé chlra
it nhat mot C phi d6i xing hay con goi la C thu tinh
(ki hiéu C*).

cpox| > [BBX | { [ HTQH

Tinh bat dbi xirng

& Co6 nhiéu cach dé biét (hay dinh nghia) vat nao d6i xirng hay béat
dai xUng.

+ Vat bat doi xing la vat khong co bat ky yéu t6 d6i xirng nao
(nhu tam ddi x(rng, truc d6i xirng, mat phang ddi xing, ...).

& MOt cach dinh nghia khac, vat doi xi'ng la la vat tring vdi anh
cua né qua gudng. Ngugc lai, vat bat d6i xing la vat khong
trang vdi anh cla né qua guaong.

Q Q
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- C phi d6i xirng : 1a C sp2 c¢6 chra b6n nhém thé khac nhau.
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- Vi du: Xét phan tu axit lactic

| €

- Ung vdi mét C*, c6 thé c6 hai cach sép x&p 4 nhom
thé trén C d6, hai cach sap x€p nay néu trinh bay
trong khong gian la hai hinh d6i xing vdéi nhau qua
guong phang va khéng trung khit Ién nhau. Nhu vay,
ching khoéng phai la cung mét chat ma la hai chat
khac nhau tlic hai déng phan. Trong héa hoc ngudi ta
goi ching la hai doi phan.
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GOl TEN BONG PHAN QUANG HOC - R-S

Budc 1: Dua trén quy tdc Cahn-Ingold-Prelog sap xép th( tu uu
tién 4 nhém thé trén C phi ddi x’'ng va danh s6 1>2>3>4.

Budc 2: Chon hudng quan sat ngugc vdéi nhom coé dé uu tién
thdp nhat (4) (tdc nhin tr C phi d6i xing dén (4). Xem xét
nhém 1 — 2 — 3 theo chiéu kim dong hdé hay ngudc lai. Néu
cung chiéu kim — cau hinh R, ngudc chiéu kim dong ho — cau

hinh S.

@
COOH

WCH; -—
@ H—&mpm v @
R

OH
©

& —  CHanmp D
® N

s

@
Hooc,

H®

OH
0]

Th{ tu uu tién: a=>b>c>d
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¢ Trudng hgp cé 2 cacbon phi d6i xirng, vi du xét hdp chat 2-Brom-3-
clobutan .Ung véi 1 C phi d6i xiing ta,cé 2 cach sdp xép la R, S. Nhu
vay Ung v@i 2 C phi dbi xing ta co6 thé c6 4 cach sap x€p trong khéng

gian tUc c6 4 déng phan quang hoc.

Chs ; Sk
HaACABr ! Bra s H
|
__Poi ghan __ |
CI™ = H ! H» =]
= | =
CH =
3 ’I? CHs
(28,38)-2-Bromo-3-clorobutan><(2R,3R)-2-Bromo-3-clorobutan
|
CH3 ! Sk
H\F:/BI‘ 1 Br A H
, |
— Dboi phan —,
Hw» (| ! CI% 2 H
CHg ! CHg
(2S,3R)-2-Bromo-3-clorobutan ; (2R,3S)-2-Bromo-3-clorobutan

¢ Khi_trinh bay 4 dong phan quang hoc & trén dudi dang cong thic
chiéu Fisher ta thay cong thuc chieu cua hai d6i phan cling doi xung
v@i nhau qua gudng phang.

+ Hai dong phan quang hoc ma khéng phai la déi phan cua nhau dudc
goi la hai xuyén lap thé phan.

¢ (1), (2): cau hinh treo; (3), (4): cau hinh eritro

o o
c%—ﬁi——€:> (:E}——————c

1
1
1
1
|
I
I 2
1) 4CH, Xuyén lap the phan CHs )
|

Br

I . !
|
CHg : CH,
(D—— : B ——€1)
|
Gt | o—€D
3 S, : CHy @
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o Nhu vy cang nhiéu C* ta cang c6 thé c6 nhiéu déng phan quang
hoc.

& Quy téc Van Hoff: Néu c6 nC*, ta sé& c6 2" déng phan quang hoc.

+ Nhung quy téc Van Hoff trong mot s6 trudng hop lai khéng dung.
Vi du: xét hgp chat 2,3-Dibrombutan

CHs CHs | CH3 CHg

Ha S ABr H——Br ! Br————H BrasH

J‘ —_ Hajdbi __, I

Brem 2 H Br——H phéqtreo H——Br H e

CHg Chs | CH; CHy
(2S,3S)-2,3-Dibromobutan ' (2R,3R)-2,3-Dibromobutan

ey

Hs CHy CH, CH
Ha&ABr H— S

La mot

oW
T
w
(@]
T
&
(@]
I
5
(o]
I
w

+ DO la do déng phan nay cé6 mot mat phang ddi x(rng vuéng goéc vdi
ndi C,-C5. Va cling vi vay dong phan nay khéng cé tinh quang hoat
(khéng co tinh trién quang). Ngudi ta khong dung tén goi eritro
n{fa ma goi déng phan nay la meso.

CHj
~CHs
HE?S%Br H——T —Br
o
H™ N\ (B;H3 H——Br
r
CHs
Meso

¢ Nhu vy quy téc Van Hoff khong ding ma phai phat bi€u lai 1a néu
mot chat c6 nC* thi cé thé co t6i da 2" ddng phan quang hoc.

+ Bat ky yéu t6 dbi xirng nao ciling sé lam giam s6 déng phan quang
hoc.

¢ DOng phan quang hoc nao cé chifa it nhat mot yéu té déi xing sé
khoéng c6 tinh quang hoat (khéng c6 tinh trién quang).
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+ Luu y khi doc tén eritro, treo, meso cho cac hap chat cé 2C*:

- Mach cacbon chinh phai dat trén truc doc cia céng thic chiéu
Fisher. Dat C s0 1 I1én trén cung.

- Néu 2 nhém thé giéng nhau & cung bén — eritro, khac bén —
treo. Nhung khéng phai lac nao ta cling doc dugc tén eritro, treo.

1CH,

Br
2
——H ¥

Céch goi tén D,L cho cacbohidrat va amino axit

+ DGi véi nhitng hgp chat héa sinh quan trong nhu cacbohidrat va
amino axit (ngay ca trong trudng hgp 2C*), dé phan biét cac
doéng phan quang hoc ngudi ta khéng dung tén goi eritro, treo,
meso ma dung tén goi D,L .

e Tén goi D,L bdt ngudn tUr lac ban dau khi nghién ciu
glicerandehit, Hermann Emil Fischer chon mot cach doc doan
hgp chat hitu trién la D-(+)-glicerandehit va hgp chat ta trién la
(L)-(-)-glicerandehit.

CHO CHO
H OH OH H
CH,0H CH,0H
D-(+)-glicerandehit (L)-(-)-glicerandehit

+ Dua theo quy udc nay, ngudi ta goi tén cac cacbohidrat khac.
Nhu vdy mudn st dung tén goi D,L bat bubc phai st dung céng
thuc chiéu Fisher.
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¢ Goi tén D,L cho cacbohidrat:

Pat mach cacbon chinh trén truc doc.
Pbat cacbon c6 muic oxi héa cao nhat & vi tri trén clng
(COOH=>CHO=-C-OH) (chinh 1a C s6 1).

> Dua trén nhom OH & cacbon phi d6i xi‘'ng mang s6 dinh vi cao
nhét, néu ndm bén tay phai — hdp chat c6 cdu hinh D, néu
nam bén tay trai — hdp chét c6 cdu hinh L.

CHO CHO CHO CHO
H——OH HO——H H——OH H——OH
HO——H H——OH HO——H HO——H
H——OH HO——H HO——H HO——H
[F—F—oH [Ro—FH | [H——oH] [ H—f-oH]
CH,OH CH,OH CH,0H CH,0H
D-(+)-glucose L-(-)-glucose D-(+)-galactose L-(-)-galactose
CHO CHO CHO CHO
H——OH HO——H HO——H H——OH
H——OH HO——H H——OH HO——H
[H——oH [Ho—H | [F—F—oH] [HO——H ]
CH,OH CH,0H CH,0H CH,0H
D-(-)-ribose L-(+)-ribose D-(+)-arabinose | L-(+)-arabinose
CHO CHO CHO CHO
H——OH HO——H HO——H H——OH
o] | [Ho—+] (o] | (o]
CH,OH CH,0H CH,0H CH,0H
D-(-)-eritrose L-(+)-eritrose D-(-)-treose L-(+)-treose
1 1
CHO CHO
H-22-OH HO-Sf-H
HO-SR-H H-R2-0oH
H-Sf-0H HO-f-H
H-S>-0H HO-S-H
CHZ0H CHZ0H
D-(+)-glucose L-(-}glucose
(2R,3S,4R,5R)-2,3,4,5,6-pentahidroxihexanal (2S,3R,4S,5S)-2,3,4,5,6-pentahidroxihexanal

¢ Goi tén D, L cho amino axit:
- Bat mach cacbon chinh trén truc doc.
- Pat cacbon c6 muc oxi hdéa cao nhat & vi tri trén ctuing (chinh la
nhém COOH tific C s6 1).
- Dya trén nhém NH, ¢ C* mang s8 dinh vi thdp nh&t, néu nam
bén tay phai — hop chét c6 cdu hinh D, néu ndm bén tay trai —
hgp chat cé cau hinh L.

COOH
COOH COOH
| HoN H H NH, |
H——OH
CH,OH CH,OH
CHs
L-(-)-serin D-(+)-serin L-(-)-threonin
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Quy tac str dung cong thirc chiéu Fisher

¢ Quy tac 1: N&u di chb 2 nhém thé bt ky cia mot C* trén cong
thdc qhié"u Fisher thi ta sé lam thay d6i cau hinh cia C* dé
(chuyén sang dang d6i hinh).

H
Poicholan 1 »| CH,CH, S B,r
)
CH3~

Dbi chd 14n 2

CH3CH, CHj

Br

- M@ rbng:
> Thay ddi vi tri hai nhém thé s6 Ié [an — lam thay ddi cdu hinh
(chuyén sang dang dd6i hinh).

> Thay d@8i vi tri hai nhém thé s6 chan Ian — khéng lam thay déi
cau hinh.

- Tuy nhién can luu y la nhitng diéu trén chi ding véi truéng hgp
mot C*, trong trudng hgp nhiéu C thd tanh thi két qua sé phuc

tap han.
CHO CHO CHO CHO
| H—F—on | | Ho——H | H—R—0H HO—=—H
HO—F—H HO—>—H HO—S—H H—R—0H
H——o0H H—R—oH H—R—0H HO—=—H
H——oH H—R—oH H—R—on HO——H
CH,0H CH,0H CH,OH CH,OH
(D)-(+)-glucose (D)-(+)-mannose (D)-(+)-glucose (L)-(-)-glucose
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- Quy tac nay rat hitu ich trong mét s8 trudng hgp khi ta vé& cong
thirc chiéu Fisher dé doc tén cdu hinh, dé€ c6 thé chiéu dung thi
goéc nhin lai vé cung khé khan dé dan dén nham lan, khi d6 ta c6
thé chon goc chiéu dé dé chiéu rdi déi chd sd chan lan (thudng la
2 1an) dé c6 dudc cong thirc Fisher dlng cua chdt dé roi doc tén
cau hinh.

——>  CH,OH CHO

\ cHO /

CH,OH

¢ Quy tdc 2: Néu xoay cdng thirc chi€u Fisher 180° trong mdt phang
thi ta sé khong lam thay do6i cau hinh cta chat dé.

H CHs
Xoay 180° tron
Br R CHZCH3 )../ B g > CH3CH2 R Br
mat phang
CH3 H

¢ Quy tdc 3: Néu xoay cong thifc chiéu Fisher 180° ngoai mdt phang
thi ta sé lam thay doi cdu hinh cua chat do.

H H
Xoay 180° ngoai
Br——R—CH,CHj y 2o N I CH,CH,——Br
| —— mat phang
CHs CHs
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+ Quy tic 4: Néu xoay codng thdc chi€u Fisher 90° trong mat phang

thi ta s& lam thay d6i cdu hinh cta chét do.

H Br
Xoay 90° tron |

Br——R—CH,CHj YO L cH,—S—H
mat phang ‘

CHs CH,CH3

4

Tinh chéat ddng phan l1ap thé

Cac dong phan 1ap thé:

- Tinh chat vat ly (nhiét d6 s6i, nhiét d6 néng chay,
ty khoi, d0 hoa tan, chi s6 khac xa, ..) hoan toan
giéng nhau.

- Tinh chat héa hoc: hoan toan giéng nhau.

- P6ng phan quang hoc cé hoat tinh quang hoc khac
nhau, hai d6i phan néu do & cung diéu kién thi mot
chdt s& lam quay mat phang anh sang phan cuc
sang trai, mot chat sé lam quay mat phang anh
sang phan cuc sang phai, véi tri tuyét déi sé goc
quay bang nhau.

- Hoat tinh sinh hoc khac nhau.
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CHUONG IB: CAC HIEU UNG DIEN TU

m Trong héa h{tu cd cé hai hiéu ’ng vo cung
qguan trong la hiéu Ung dién tu va hiéu (ng lap
thé.

= Hiéu ('ng dién t& quan trong vi né quyét dinh
d6 phan cuc do d6 anh hudng dén tinh chat
vat ly, tinh chat héa hoc cua hgp chat hitu ca.

m Hiéu Ung dién to dudc chia lam 3 loai: hiéu
Ung cam, hiéu Ung lién hgp (cbng hudng) va
hiéu U'ng siéu lién hgp (siéu ti€ép cach).

1. Hiéu &'’ng cdm (hiéu U'ng cla ndi 6):

1.1. Pinh nghia: 1a hiéu (ng dich chuyén dién ti sinh ra do su sai
biét vé d6 am dién cua hai nguyén t&r hodc nhém nguyén tu.

_C59_C49_C39_C29_C19—X

- X ¢6 do am dién I6n hon C = X hat d6i dién t ndi C,-X, hat doi
dién t& n6i cta C,-C,, ... @ anh hudng truyén ngang qua cac noi
hoéa tri = lyc hat dé goi la hiéu i’ng cdm (nhu vay nhom gay hiéu
ng cam khong chi anh hudng Ién nguyén ti gan truc ti€p géan
né ma con anh hudng dén nguyén tu xa han).




1.2. Biéu dién:

o+  &-
C——X

1.3. Pac diém:

- La su phan cuc thudng truc & trang thai can ban clda mot phan
tu.

- Hiéu &ng cadm truyén doc trén day carbon, cudng do cang yéu
dan khi cang xa X, trén thuc té hiéu 'ng cdm sé bang 0 khi lan
truyén qua 3 hodac 4 néi (hiéu 0'ng cdm gidm rat manh theo
khoang cach vi ban chéat né la luc Coulomb ty Ié nghich vdi binh
phudng khoang cach).

- Do C va H cé d6 am dién gan bdng nhau nén xem nhu ndi C-H
khoéng cé hiéu irng cdm (mac du C-H cé phan cuc moét it).

H<C<I<Br<N<CI<O<F

1.4. Phan loai: gom c6 2 loai

- Hiéu Ung cdm duadng: cho hiéu (*’ng day dién t& (+1), thudng la
ankyl hoac nhirng nhém mang dién tich am.

- Hiéu &'ng cdm am: cho hiéu Ung rat dién t (-1), thudng la nhitng
nhém cé d6 am dién Ién hoac nhiitng nhém mang dién tich
duang.

CHs T

_o _o |
+ —==sl > —0I > C—<-CHz > —<—C—<—CHz > —<CHy=<CH; > —<-CHs
b }
Hj CHgy

@
-l —-NR3 > =-NO, > —>-SO;H > —>—C=N > —>—-F > —>-Cl > —>-C—OH >—>—Br >

(o) O
N4 oll ©
N —5-0
S | =
\e o

—>—|>—>0H > ——O0R > —>—NH, > ﬁL(‘,“fR > —>-C—OR > —-C=C > ﬂ > ——C=CH,
o)




1.5. Ung dung:

So sanh d0 manh axit, bazo.

Giai thich d6 bén ion: ion cang bén khi gan trang thai trung hoa
dién (ngudc lai, trang thai cang mang dién nhiéu cang kém bén)
— nhém nao cang lam ion gan trang thai trung hoa dién sé lam
ion cang bén — ngudi ta n6i nhdm doé cé tac dung an dinh (Iam
dn dinh) ion.

@ LI ]
—C—— —0C
carbocation carbanion

Hoat tinh hgp chat — téc do (déng hoc) phan Ung (vi du: phan
'ng cOng than hach cla carbonyl).

Dinh hudng phan (ng tlc thanh phan san pham chinh, phu (vi
du: phan ’'ng thé than dién tu cia cac dan xuat cua benzen).

Giai thich tinh axit, baza:

HA — H* + A >— X
- N

cang manh cang bén

A—<Y

e

cang giau e- — cang manh




- Vidu:

CH3=CH,~COOH 4,90 CH3~CH,~CH,~COOH 4,82
H-CH,~COOH | 4,76

CH,~CH,~CH;~COOH 4,52
CH,—CH-CH,~COOH 4,35 Io|

HC=C—CH,~COOH 3,00
CHs—CH—CH,~COOH 4,05

Br—CH,~COOH 2,86 ‘

I—CHy-
Cl—CH, CfifcH;~CH—COOH 2,85
CF3—C &
- Vi du giai thic nion
® &) @ ®

CHy—>C—<CH"™ > H—C—<-CHW®> CH,~<CH; > CHj

- Vi du giai thich hoat tinh (d6 phan ('ng) hgp chat:

)




- Vi du giai thich dong hoc va dinh hudéng phan (ng:

A+ B — [AB’] — AB
trang thai
trung gian

[A1B1] ~  AlBL
A + B <
[A2B2] ~ AR

‘ 2. Hiéu Ung lién hgp (cong hudng) (hiéu trng cua ndi n):

2.1. Thuyét cong hudng: DGi véi nhiéu chédt hitu co néu chi biéu
dién ching bang mot cong thifc Lewis s€ khong giai thich dugc
rat nhiéu tinh chat vat ly héa hoc cua ching. Vi du:

Ngén han ndi don théng thudng ( Mang moét phan tinh néi doi

CH,==CH—CH=CH, —CG—0—H

~Dai hon ndi ddi théng thudng [}




N /N ® S}
CH,=—=CH—CH=—CH; «—» CH,—CH=—CH—CH,

—C—O0—H —

i

I
ol®

(@]
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2.2. bac diém:

Phan biét gilta ho bién va lién hgp: cong thic lién hdp khéng co
that (chi la cong thdc) tudng tugng trinh bay mot phan tir dudi
dang nhiéu cong thic lién hdp. Phan t hdp chat hitu co thuc
chét la su lai tap hay la trung binh cong cua tat ca cac céng thuc
lien hop.

Tuy nhién sé c6 nhitng cong thdc lién hgp quan trong haon (bén
hon) chiém ty |é nhiéu hon, c6 cong thic it quan trong hadn
chiém ty |é it han.

Déc diém khac vdi hiéu (*’hg cam: lan truyén lién tiép d6 manh
khoéng giam theo ndi, chirng nao con ti€p cach ndi =.

2.3. Cac hé thdng lién hgp:

a) n-o-n: (nGi 7 ti€p cach v@i nhau bdi ndi o)
Né&u chi ddi dién ti = ndo khdi dau cho su dich chuyén cling dugc
— tudng dudng nhau.
N /N ® S)
CH;==CH—CH=CH—CH; «—» CH,—CH=CH—CH—CHj

Q ®
CH;==CH—CH=CH—CH; «—— CH,——CH=—CH—CH—CH,

Nhung néu cé nhom gay hiéu Ung cdng hudng am (-R) — sé& bat
dau tir nhom nay.

®
c:Ha—c:H:CH—‘c:‘—c:H3 «—— CHy—CH—CH—C——CHj

O, 0l
b) p-o-m:

—C—O0—H +— c—=

\O/> I0le




_<|;=/C|P—‘?|%_ — —(|:®—C[H\:(|3—
d) p-oc-C*
e L oA
- I
e) Goctudo -diéntd n
Y f\ r )

2.4. Cach trinh bay cong thirc lién hgp:
T4at ca cac cong thirc lién hdp la cong thic Lewis
Céch nhau b&i ddu ~— . D&u ~~ > chi chiéu di chuyén dién tur
Trong cac cong thic lién hgp chi c¢6 doi dién t& = hay p la dich
chuyén con t&t ca cac nguyén tlr khong thay ddi vi tri.
Phai tinh lai s6 dién t& — tir do suy ra dién tich trén ti'ng nguyén
tlr (tuy nhién tong dién tich thi khong doi).
Thudng ngudi ta viét tat hai cong thirc lién hgp dau va cubi.

CE’“ o CaH IOH
3 G —
N
]
OH OH CBH




2.5. Phan loai:

Coéng hudng am (-R): cho hiéu Ung ruat dién tl, thudng la nhing
nhom chic bat bao hoa.

Cong hudng duong (+R): cho hiéu 'ng ddy dién tu, thudng la
nhirng nhém mang dién tich am hodc nhitng nhém cé chira
nguyén tu c6 doi dién tlr tu do.

Y Y% —
R -NO, > —SOH > T\ 'lﬁ—H > TeOH >
Col 9 Xe% X
/,
AN ~Il e
N 55—
ON [l
O
_ ~ = _
'l‘ch N 'l‘CFQR > 7‘(;‘—NH2 > —c=c > —C=CH,
\O/) \Q) \o/)
+R %I > £\QI > £?\IR > £?\IHZ > £\QR > £\C)H >
Y > Y > i~
—HN—C—R > —FI > Q_;n > £I\Sr > =l

* Nhan xét:

Cd ché 2 hiéu Uirng khac nhau.

C6 nhitng nhém chi cé mét hiéu ng.

Pa s6 cac nhém cé hai hiéu Ung cung chiéu, nhung moét s6 nhém
cho hai hiéu 'ng ngudc chiéu.

_e ©
+R +] 7§| , *(_)|
R 4 -NO, , —SOsH . —C=N —GH . —G—OH —GR —G—OR + —C—WR,
O O O O O
+R -l —NR;, + —NH, . —OR . —OH , —F , —Cll , —Br , —1I , —HN—C—R
o




2.6. Ung dung:

Anh huéng 1én tinh axit, baza.
Anh hudng 1én dd dai ndi.

Anh hudng 1én hoat tinh (khd ndng phan ¢ng) hdp chat tir dé

quyét dinh (dong hoc) phan Ung.

Anh huéng 1én dinh hudng phan (ng (vi du: phan (ng thé than

dién tl cua cac dan xuat clia benzen).

3. Hiéu Ung siéu lién hgp (siéu ti€p cach):

CHy"CH,"CH=CH—CH;  + HCI  ——=  CHy=CH;~CH,"CH—CHy
cl

H
H—‘c—c:mc— H—?:c—i—

Lo .

H H H
H—‘——— > H—c‘——— > c—‘———

(san pham chinh)




CHUONG II: HIDROCACBON

CHUONG IIA: ANKAN

« Trong phan t& hop chéat hiru co nguwdi ta phan biét
lam hai phan: phan khung swéon cacbon (R) nhw
ankan, anken, akin, aren (hydrocacbon) tao nén
phan xwong séng cho cac hop chéat hivu co. Mac di
chiém khéi lwong Ién nhwng cac hydrocacbon it
quyét dinh tinh chéat vat ly va dac biét Ia tinh chéat
hoa hoc cla hop chét hiru co.

« Phan nhom chirc lai quyét dinh tinh chat vat ly va
hoa hoc cla hop chét hiru co.

H—C—C—C——

 Phan I&n cac nbi trong hop chat hiru co 1a ndi cdng
hoa tri thuan tay — rat bén, kho cat dit — hau nhuw
tro vé mat hoa hoc.

« Phan khung swdn cacbon nay phan cwc kém nén
khéng tan trong nwéc, day cacbon cang dai cang
kém tan. Nguwdi ta goi ching 1a dau “ky nwéc” hay
“wa dau”. Nguoc lai, phan nhém chirc hda hoc néu
phan cwc manh duwoc goi la ddu “ky béo” hay “wa
nwéc”.




* Cac budc goi tén qubc té ctia hop chat hivu co:

- Trwdc day tén cla hop chéat hiru co thwong 1a do
nha hoa hoc tim ra né dat cho, tén nay thwdng coé
goc Latinh xuat phat tir ngudn goc hay dac tinh ndi
bat cda hop chat dé. Vi du: Ure (urine), Morphin
(morpheus), acid barbatiric (Barbara),...

- Nhu cdu dat ra phai c6 mét hé théng doc tén thdng
nhat cho tat ca cac hop chat hiru co. Hiép hdi Héa
hoc thuan tiy va wng dung quodc té da dé quy tac
doc tén chuan (danh phap qudc té hay IUPAC).

- P& doc tén québc té cla hop chat hitu co, ching ta
phai tién hanh 4 buoc.

e Buwéc 1: Xac dinh nhédm chire chinh. Th tw wu tién
cda cac nhom dinh chirc dwoc sdp xép theo thd tw sau

-COOH > -SO3H > -CO-O-COR > -COOR > -COX >
-CONH, > -CN > -CHO > -COR > -OH > -NH, > -OR
>-0-0-R

CH,~CH—CH,~CH—CH—CHj CHy—CH—CH,~CH, COOH

IR




Table 18.1 Summary of Functional Group Nomenclature

4

increasing
priority

Class

Carboxylic acid

Ester
Amide
Nitrile
Aldehyde
Aldehyde
Ketone
Alcohol
Amine
Alkene
Alkyne
Alkane
Ether
Alkyl halide

Suffix Name

-oic acid
-oate
-amide

-nitrile

Prefix Name

Carboxy
Alkoxycarbonyl
Amido

Cyano

Oxo (=0)
Formyl (—CH=0)
Oxo (=0)
Hydroxy
Amino
Alkenyl
Alkynyl

Alkyl

Alkoxy

Halo

e Buwéc 2: Xac dinh mach chinh la mach cacbon dai
nhat c6 chlra nhdm chire chinh. Trong trwéng hop cé
nhiéu nhém chic chinh thi mach chinh phai 1a mach
chira tt cd cac nhém chirc chinh (hodc chira nhiéu
nhom chire chinh nhét co thé).

i

'CH2

CH2 CH3_CH_CH3

CH3_CH2_

'CH_CHz_

:H_CH3

CH3_CHzI |

CH,~COOH

CH_CHZ_CHz_CHs
COOH

>

HOOC—CH,—CH,—CH—CH,~CH,~COOH




« Buwdc 3: Banh sb trén mach chinh theo tuan theo cac
quy tac wu tién dwédi day

- Panh sb sao cho nhém chirc chinh c6 sb the tw nho
nhat (trong trwéng hop co thi nhiéu nhém chirc chinh
thi phai danh sé sao cho tbng sé tht tw cac nhém
chirc chinh 1a nhé nhat).

-Panh sb sao cho téng s th&r tw nhém thé 1a nhé
nhat.

- Khi vira c6 nhém ankyl va nhom halogen thi wu tién
nhom halogen c6 sb thi tw nhé hon.

- Khi c6 nhiéu nhém thé twong dwong thi danh sb sao
cho nhém thé cé chir cai dau tién ding truwdc trong
van a,b,...co sb th& tw nhd hon.

12 3 4 5 6 1 2 3 4 5 6 7 8
OHC—CH—CH,~CH—CH—CHj CH,=CH—CHCH—CH,~CH,~CH—CHj
CHs ¢ 8 7 6 5 4 3 2 1

5 4 3 2 1 5 4 3 2 1

CHg—CH—CH,—CH—CHj CHy—CH—CH,~CH—CHy
CHs cl Cl Br




« Bwéc 4: Doc tén tuan theo cac quy tac sau

- STT nhém thé-tén nhom thé + tén mach chinh.

- Gilra sb va sb 1a diu phay (,) ; gitra sb va chir 1a dau
gach (-)

- Néu ¢6 nhiéu nhom thé gidng nhau thi thém tiép dau
ngl : di, tri, tetra, penta, hexa, ... vao trwdc tén nhom
thé va phai lap lai STT cla nhom thé do (STT dwoc
viét tir nhd dén 1en). Bbi vai cac nhdm thé phire tap thi
st dung tiép dau ngir bis, tris, tetrakis, ...

- Cac nhém thé dwoc viét theo thi tw a,b,c (dwa vao
chi¥ cai dau tién cia cac nhom thé ma khong bao goém
céac tiép dau ngtv di, tri, tetra, ...

Nhom thé Tén goi Nhom thé Tén goi
—F Flo(ro) —OH Hidroxi
—Cl Clo(ro) —NH; Amino
—Br Brom(o) —NO, Nitro
—I lod(o) —NO Nitroso

—CN Ciano

- Goc hidrocacbon: goc xuat phat tir ankan tén
ankan bé an thém vyl(il), nhwng gbc xuat phat tw
anken, akin thi chi can thém yi(il).




Géc Tén goi Viét tat Géc Téngoi  Viéttat
—CHs Metyl Me O Ciclohexy!
—CH,—CHs Etyl Et
—CHp~CH,~CHs n-propy! n-Pr @ Pheny! Ph
—(;IH—(;H3 Isopropyl (i-propyl) i-Pr

CHg *CH2—© Benzyl
—CH,—CH,—CH,—-CH n-butyl n-Bu

2 2 2 3 y CH,
,CHZ_(I;H_CHg Isobutyl (i-butyl) i-Bu @ o-Tolyl
CH3
7(I;H—cH2—CH3 sec-butyl (s-butyl) s-Bu CHs

CHj @ m-Tolyl

e
7(|;—CH3 tert-butyl (t-butyl) t-Bu @—CHg p-Tolyl

CHj

THe
7CH2_?_CH3 Neopentyl
CHj
Géc Tén goi Géc Tén goi
—CHy— Metilen
—CH=CH, Etenyl (Vinyl) —C==CH Etinyl
1 2 3 1 2 3
—CH=CH—CHj3 1-Propenyl —C==C—=CHj; 1-Propinyl
1 2 3 1 2 3
—CH,—CH=—CH, 2-Propenyl (Alyl) —CH,—C=—=CH 2-Propinyl

« Pbi voi cac gbe phire tap thi ta danh sé tir dau gbc roi
daoi tiép vi nglr theo quy luat trén:

2

CH; Ci

CHZ_CHZ_CH_CHZ

4

8-(4-clo-3-metylbutyl)




« Gbc co chira oxi:

Géc Tén goi
—OCHg; Metoxi
—OCH,—CH3; Etoxi
—OCH,—CH,—CHg Propoxi

CHs3
—O—Cll—C Hs tert-butoxi
&Hy
Phenoxi

o)

Tiép dau ng chi sb C

10 | Dec 20| (E)lcos 30 | Triacont
1 |Met |11 |Undec 21| Hen(e)icos| 31 |Hentriacont
2|Et |12|Dodec 22| Docos 32 | Dotriacont
3 |Prop| 13| Tridec 23| Tricos 40 |Tetracont
4 |But |14 | Tetradec |24 |Tetracos 50 |Pentacont
5|Pent | 15| Pentadec | 25 | Pentacos | 60 |Hexacont
6 |Hex |16 |Hexadec |26 |Hexacos 70 |Heptacont
7 |Hept |17 | Heptadec | 27 | Heptacos | 80 |Octacont
8 |Oct |18|Octadec |28 |Octacos 90 [Nonacont
9 |Non |19|Nonadec |29 |Nonacos |100 |Hect




Il. Goi tén:

1. Tén thong thwong: ap dung véi cac ankan co mach
don gian

CHS_CH_CHz_CHs CHS_CH_CHZ_CHZ_CHS
CHs CH;
Isopentan Isohexan

2. Tén qubc té:

- Céc chir n-, s-, t-, i- (viét tdt cia normal, sec-, tert-,
iso-) khéng dwoc tinh dén khi sap thi tw theo van
a,b,c. Tuy nhién Iso (khdng viét tat) va neo (khéng
c6 dang viét tat thi dwoc tinh)

3. Tén cicloankan:

- Néu sb cacbon trén day nhanh < sb cacbon trén
vong thi xem vong la mach chinh.

<:>—(|:H—CH3 Isopropylxiclohexan

CHgj

- Néu sb cacbon trén day nhanh > sb cacbon trén
vong thi day nhanh la mach chinh.

I}CHQ—TH—CHZ—CHg 1-Xiclopropyl-2-clobutan

Cl




II. Tinh chét vat Iy:

- Khéng tan trong nwdc, chi tan trong cac dung moi
hiru co khong phan cwc, khéng tan trong axit, bazo
loang, dung dich H,SO, dd lanh.

- Nhe hon nuwéc.

- Nhiét do sbi, nong chay thip. S6 C tang, nhiét dé
s0i, nbng chay tang.

- Cung s C, dong phan cé nhiéu day nhanh hon sé
c6 nhiét do sobi, ndng chay thap hon.

C,-C, : khi
Cs-C,- : long
C,g :ran

Il. Diéu ché:

1. Hidro h6éa anken, akin:

\C C/ coh N \C_C/
0

/ \ t / |L |L\

_ . N/

——C=C + 2H, l:IOI H/CI_?\H




2. Khir Halogenua ankyl (RX):

a. Dung H, xuc tac Pt hoac Ni:

RX + H, Pt RH + HX
b. Dung H dang sinh:
RX + 2H] Z0HCL  RH  +  HX

c. Dung LiAIH, (Liti nhdm hidrua):

RX + LiAIH, — . 4RH + LiX + AlX,

II| Li II| o o
ﬁlAlle—H Al—H  + Ao+ Li
H H
.! _ ©
H/jic:::l| —’_%—H + M|

3. Téng hop Wurtz:

tO

2RX + Na R-R + 2NaX

- Chi thich hop diéu ché ankan dbi xirng, khi dung 2
halogenua ankyl khac nhau thi sé tao hdon hop
san phdm — hiéu suét thap.

RX + RX'+ Na _ _t _ RR + R-R + RR + NaX

10



4. Phan &ng khir cacbonyl (Clemensen):

R_ﬁ H Zn-Hg/HClI R—CH,
0]

R_ﬁ_R Zn-Hg/HClI R—CH,—R’
0]

5. Khtr CO, cllia mudi RCOONa:

RCOONa + NaOH €89 _  R-H + Na,CO,
t

IV. Tinh chat hda hoc:
1. Phan &ng dbt chay:

CiHonsz + O t0 nCO, + (n+1)H,0

- Ankan cho kha nang chay tbt: cho ngon Itra sang,
khéng khoi.

- Tuy nhién khi s6 C tang thi kha nang chay cang
giam.

- So sanh gilra cac ankan > anken > ankin > aren.

- Trong trwéng hop dét chay nhirng hydrocacbon
c6 khad nang chay kém hoac dbt chay trong diéu
kién thiéu oxy thi qua trinh d6t chay cho nhiéu khoi,
mudi than.

11



2. Phan &ng halogen hoa:
- Piéu kién: anh sang t&r ngoai hodc 200-400°C
- Co ché: gbc tw do qua 3 giai doan
+ Giai doan khai mao (nhanh): Géet do

C|A§~C| hv Cl + @

+ Giai doan truyén (cham):
H

|
WH*C} H T H + HCl
H H

+ Giai doan két thic:

Cle + C cl,
CHg# + Cl _ CH;CI
CHg* + CHs® _— CHg-CHy

CHy + Cl, "V _  ch,scl + Hcl

- Trong trwdng hop ankan c6 nhiéu “loai” hidro ta sé
thu dwoc nhiéu san pham halogen héa. San pham
chinh sé la san pham xuat phat ttr goc tw do bén

nhat .
OO o
Cle —C—C—C— C Cll' > C Cll' > Ce > H—C|)°
T LT

12



- D6 phan &ng: Cl, > Br, > |, (I, hau nhw khong phan
wng). Tuy nhién Br, lai c6 d6 chon loc cao hon Cl..

cl

CHg—CH,~CHy—CHg 2 CHy=CH;~CH;~CHp  +  CHy=CH,—CH—CH,
Cl Cl
(30%) (70%)

Br
CHg—CH,—CH,—CHy ~ ——2— CHy=CHp=CH,~CH,  +  CHy~CHy~CH—CHg
Br Br
(2%) (98%)

Il Il I
Cl 5 :135:1
Br 1600: 82 : 1

3. Phan &ng nitro hoa:

- Xay ra & pha khi, nhiét d6 cao, mach cacbon cé
thé bj cat d&t cho hén hop san pham.

RNO, + H,0

RH + HNO,

4. Phan rng cracking:

(0]
R-CH,CH,R® —t——~ R—CH—CH, + RH

13



CHU ONG IIB: ANKEN

|. Goi tén:
1. Tén thong thudng:

CHZ__CHZ CHZZCH_CHg CHZZCH_CHZ_CHg
Etylen Propylen a-butylen
CH;3
CH3——CH=CH—CHjz CH;—CH—CH;
B-butylen Isobutylen

2. Tén qubc té:

CH3 Cl

4-Metylxiclohexen 5-Cloxiclohexadien-1,3




II. Tinh chat vat ly:

- Khdéng tan trong nwéc, chi tan trong cac dung moi
hiru co khong phan cwe, khéng tan trong axit, bazo
lodng nhwng tan trong dung dich H,SO, dd lanh.

- Nhe hon nuoc.

- Nhiét do sbi, néng chay thap. S6 C tang, nhiét do
s0i, nbng chay tang.

- Clng s0 C, dong phan cé nhieu day nhanh hon sé&
c6 nhiét do sobi, ndng chay thap hon.

C,-C, : khi

Cs-Cyg 1 106ng

C, :ran

IIl. Diéu ché:
1. Hidro hoa ankin:

—Cc=—c— + H —rbd . —C—C—
H H

2. Khtr nwéc ancol:

. Diéu kién: H,S0, dd (170°C) hodc Al,O, (400-
800°C)

- Kha nang phan &ng: ancol lll > ancol Il > ancol |




3. Khi&r HX cua RX (halogenua ankyl):
- Diéu kién: KOH/EtOH, t° (dun néng manh)

R-l1 > R-Br > R-Cl > R-F

- Kha nang phan &ngq:
Ip J {III>II>I

- Binh hwéng phan (rng: tuan theo quy tac Zaixep

4. Khtr X, cta a-dihalogenua (vic-dihalogenua):

|
—C—C— + Zn - \C:C/ +  ZnX,

I ~ N

X X

- Ung dung: dé bao vé nbi doi

IV. Tinh chat héa hoc:

- Néi = kém bén va giau dién t& — dé cho dién t
cho cac tac nhan than dién t&¢ — phan *ng dac
trwng la phan rng cong.




— Cong déi xtrng

— Phan &rng cong —

L. Cong bét dbi xirng

Phan rng clla anken —

—> KMnO4

— Phan (rng oxi hba —

* COng céac tac nhan doi xirng:
1. Phan rng cong H.:
2. Phan &rng cdng X,:

- Thwdng st dung dung méi CCl, (CHCI;, CH,CI,).

- Phan &rng xay ra dé dang & nhiét dd phong.

- Khdng nén s dung dw X, hoac thwc hién trong
dieu kién anh sang vi phan rng thé sé quan trong.

- Mat d6 dién tir trén nodi doi cang lén, phan ng
cang xéy' ra nhanh (cang nhiéu nhém day dién
tr gan noi déi).

- ng dung: ding dé nhan biét nbi doi.




* COng céac tac nhan bat déi xirng:
3. Phan trng céng HX (hidracid):
- Tién hanh: c6 thé suc khi HX vao anken hodc
phan &rng trong dung maoi chung la axit acetic.
- Riéng HI (KI + H;PO,)
- Binh hwéng phan ng: quy tdc Markonikov.
- Co ché: codng than dién t& qua 2 giai doan.
+ Giai doan 1: cdng than dién t& proton vao ndi p
tao carbocation (cham).
+ Giai doan 2: X tac kich vao C*.

Br H

N N
SN TN




ot &
CH,——CH—CH——CH, H=Cl

Butadien-1,3

|

T ® ® N 2
CH,—CH—CH—CH3z <«——» CH;—CH=CH—CHjs (Cong hwdng n-o-C*)

.9 ..©
: C;l : : C.| :
(of] Cl
San pham cong 1,2 San pham céng 1,4

Quy tac Markonikov

 N3m 1869, Vladimir Markonikov d3 kh&o sat nhiéu
phan trng cong hidracid vao anken va dwara quy tac
mang tén ong . “ Trong sw c6ng hidracid vao noi doi
C=C, H s& gan vao carbon mang nhiéu H nhat “

| —
Ny AT
/g AN Na_bo/

/% I\




« Tuy nhién, quy tac Markonikov chi la quy tac kinh
nghiém, chwa tinh dén hiéu trng dién tir do dé
trong mot so trwong hop sé khong dw dodn dwoc
hoac dw doan sai san pham chinh.

HCI

CH2=CH—|C|:—H — C|:H2—CH2—|C|I—H (San pham chinh)
cl
@ N ’ ~ 2
CH,—CH—C—H  +——  CH,—CH=C—H (Hiéu tng cong hwdng)
& &
Oy 1019
®
— CH3—CH—>-|C|:—H
0
CHF==CH—G—H H*
©] Py
— CHZ—CH2—>-(|_‘|,—H (bén hon)
o]
. HCI PO e a
CHZ—CH—CllHZ —_— CH;—CH;—CH;  (San pham chinh)
Cl Cl Cl
o
HCI . 2 .
CHZ:C|:—CH3 —_— CH3—(|:—CH3 (San pham chinh)
cl cl
®
——  CHy—CH—CH,~>(CI)
H+

CH,==CH—CH,
! — CH,—CH,—CH —>@ (bé&n hon)
Cl 2 2 2

®
> CHZ_C{/H_CH:;

:Cl:
I + .

Cl ® N
—— CHz—C—CHj4 (bén hon)

:Cl:




e Nam 1933, Morrish S. Kharash va Frank R. Mayo
khao sat phan (rng anken v&i HBr v&i sw co mat
cua peroxit (R-O-O-R):

CH,=—CH—CH, % CH,—CH,—CH;  (san phdm chinh)

|
Br

- San phdm chinh khéng tuan theo quy tac
Markonikov ma tuan theo quy tédc Kharash (phan
Markonikov).

- Lwu y: peroxit chi c6 anh hwéng véi HBr (khbng
c6 tac dung voi cac tac nhan bat déi xirng khac
nhw HCI, HI, H,SO,, H,0, ...)

- Co ché: Gbc ty do.

+ Giai doan khoi mao:
R—O—=++-0—R — 2ROe

/) 73 ROH + Bre

ROY + H—s=Br

+ Giai doan truyén (cham):

.l ||

—C——C— + Bre — —C—C—

br
—(l;—(E— + H*‘Cgr — —(l;—cl;— + Bre
I|3r \/ I|3r IL

+ Giai doan két thuc:




— C—C
/T °\
\i_i/ Br
CcC—/—=C ]
O\ %
Bre TN

4. Phan &ng céng H,SO, va céng H,O0:
a. Phan trng céng H,SO, (ddm dac lanh):

- Tién hanh: suc khi anken vao H,SO, dd, lanh hoac
trén anken léng vao axit tao thanh dung dich dong

nhat.

O
\c:c/ + H—O—%—OH —_— —é—é—o—g—OH
VRN I IR

Hidrosunfat ankyl
(tantrong H,SO, dw)




- Néu tiép tuc cho hén hop san phdm phan trng véi
H,O dun néng (thuy giai):

|
_Cl:_C_O_ﬁ_OH © —(i‘,—(i‘,— + H,SO,
H | o] OH
- Ung dung:

+ Diéu ché ancol tir anken thu dwoc trong sw
cracking dau hda
+ Tach mot hop chét ra khéi anken
- Binh hwéng: tuan theo quy tac Markonikov

b. Phan (rng cong H,O (xuc tac H,SO, I):

- Co ché:

~_ —~ Z ¥ Ne
N
4

H

N, S

N, S c—C
c—C + HA  — 7
2R =N
4

- Binh huéng: tuan theo quy tac Markonikov




Nam 1959, H.C. Brown da tim ra phan trng cong
H,O theo quy tac phan Markonikov - phan trng
hidrobor hoa

- Co ché: 2 giai doan

H H BHy, o5 e
c=cC
I N RSN
- ~ J/ o R\ g
! v N
Boran
H ‘ H OH
H20, -
3
Triankyl boran
T
H—B——H
H : :
/////// o //////, i E \\\\\\\

H

AN /

w,C—

I\ / C"'\’////

- La phan rng hai giai doan nén phai trinh bay:

1)BH; (B2He)
2)H,0,, OH

11



* Phan &rng oxi hoa:
5. Phan &ng oxi hoéa v&i KMnO,:

a. Diéu kién oxi hoa yéu (KMnO, lodng, lanh):

1 2 +7 0o - +4
3R—CH=CH, + 2KMnO, + 4H,0 — 3R—CH—CH, + 2MnO, + 2KOH
OH OH
a-diol

b. Diéu kién oxi hda manh (KMnO, dd, t°):

CHs CHs
CHziiCH*CHiiC/ _ COZ + HOOC-COOH + O=C<
CHs CHg
6. Phan (rng Ozon giai:
- Co ché: 3 giai doan
o/o\o
R R
1////"'C:C‘\\\\\\ 3 0, \C_C/ chuyén vj
/ \ CH,Cl, R]_\\\\““ '”////R3
R2 R4 RZ/ \R4
Molozonid
(khéng bén)
R ° R
1/////,,C/ \C.\\\\\\ 8 H,0,Zn Rl\C_O N O_C/R3
hoac H;0* - N
R\ YRy T Ry Ry
o0—oO
Ozonid

12



- Tién hanh: suc khi O; vao dung dich anken trong
dung mai (CH,CI,, CCl,). Sau dé cho dung maéi bay
hoi thu dwoc ozonid dau sét (khéng bén, dé nd) —
ngwoi ta khong co Iap ma cho tac dung ngay voi
H,O v&i sy c6 mat cia Zn (s c6 mat cua Zn la
ngan H,O, oxi hoa andehit thanh axit).

- Ung dung: Xac dinh cAu tric anken

H

AN

/c F=CH—CH
H

c=—0 O=CH—CH=0 o=

- Phan (rng ozon giadi phai trai qua hai giai doan nén
phai trinh bay:

1)04
2)H,0, Zn

. Phan &ng thé Ha:

450°C

CHs—CH=CH, + Cl, Cl—CH,~CH=CH, + HCI

13



CHUONG IIC: ANKIN

= TUy cau tric ankin ma nguwdi ta chia ankin lam 2 loai
la ankin cudi day va ankin gitra day:

R—C=CH R—C=C R'

Akin cubi day Akin gitra day
= Axetilen & ankin cudi day duy nhéat c6 cau tric doi
xwng.
HC=CH

l. Goi tén:
1. Tén thong thuwéng: xem nhw dan xuét cla axetilen

CH;——C==CH CHz;——CH,——C==CH
Metylaxetilen Etylaxetilen
CH3

CH;—C==C——CH;  CH;—CH—C==CH
Dimetylaxetilen Isopropylaxetilen

2. Tén québc té:

- Néu hop chat vira c6 ndi déi va ndi ba thi phai danh sé wu
tién néi d6i c6 STT nhé hon.




II. Tinh chat vat ly:
- Gibng ankan, anken (tan trong H,SO, dd lanh).
lIl. Biéu ché:
1. Diéu ché axetilen:
a. Tw than da va da voi:
Thandd — Thancéc ——
| 2000°C, cac, _HC, cH,

Pba voi Cao —

CaC, + 2H,0 Ca(OH), + C,H,

b. Oxi h6éa metan:
6CH, + O, 1500°C

2C,H, + 2CO + 10H,

2. Khir 2HX clia dihalogenua ankyl (vic hoac gem):

- Téac chat: NaNH,/NH,l (NaNH, pk, = -19; KOH pk, = 0,5).

Fe(NO
2Na + 2NH; % 2NaNH, + H,

H X

NaNH
R—C—(|3H KOH HX + R—C==CH 2

oo bd

halogenua vinyl

- Phan rng nay thudng duwoc diung dé diéu ché ankin cudi
day. Nhuwng vi ankin cudi day cé tinh axit nén nguoi ta
thwong dung dw NaNH, (3:1) va sé& thu dwgc mubi
axetilua natri thay vi ankin. Sau cung phai thém vao dung
dich axit chuyén héa mudi natri thanh akin twong ng.




NaNH
R—CH=CH, —2 » R—D—0E) -2 R—C==CH + 2HX

o

vic-dihaloankan

PP

R—C—CH -———2 R—C==CH + 2HX

NH,|
gem-dihaloankan
3. Khtr X, cua tetrahalogenua ankyl:
X X
| | tO _
—(ll—(ll— + Zn CcC=—C +  2ZnX,
X X

- ng dung: dé bao vé néi ba

4. Phan (ng thé axetilua natri v&i R’X (halohenua ankyl):

- La phan &rng tang mach

o+ 5-

NaNH &
A R—c=Ca + R—>—x — R—C==C—R' +NaX

NH;l
Ankin cudi day Axetilua natri

R—C==CH




IV. Tinh chéat héa hoc:




—» Coéng dbi xtrng
—— Phaningcong —

L. Cong bét di xtrng

Phan &ng clia ankin  —f—— Phan (ng oxi hoa (KMnQ,)

L. Phan (rng thé hién tinh axit yéu (ankin cubi day)

* Céng cac tac nhan dbi xing:
1. Phan trng cong H.:
2. Phan trng céng X,:

X X

_ X, X, |

—Cc=c— —*— —C=—C— ——— —cl:—cl:—
X X

Dihaloanken Tetrahaloankan




* Cong cac tac nhan bat dbi xirng:
3. Phan tng céng HX (hidracid):
- Dbi vai ankin cubi day:

R—c—cn X, R—C=—=cH, (s&n pham chinh)
X
X

HX

R—C=—=cH, ——* R—C—CHs; (sanpham chinh)

X X
gem-dihaloankan

/\H+ :xz

(%

@

— R—%H—CHZ

&)
—— R—C—CHj

(bén hon)

- Déi vai ankin gitra day dbi xirng hoéac axetilen:

HX

R—C=C—R R—CH=C—R

X

X
R—C—cH—Rr —HX., R—(l:—CHZ—R (san ph&m chinh)
) )
gem
X
HC=cCH _HX , CH,=CH —HX H;C—CH
X X

(san phdm duy nhét)

(san pham chinh)




- Déi voi ankin gitra day (bat déi xirng):
R—C=C—FR’ i’ R—C=—=CH—R' + R—CH=C—R'

(hdn hop san pham)

HX

R—C=——CH—R ————> R—C—CH,—R' (sanpham chinh)

X—0O—X

gem
X
HX . - 2 .
R—CH=C—R' ———— R—CH,—C—R' (sanpham chinh)

X X

4. Phan &ng cdng H,O (xtc tac HgSO,):

- Ddi voi axetilen:

H,0O civi
— _ —CH —
le} o)
Axetandehit
- Dbi vaoi akin cudi day:
H,O .
Sp—  CH— clvi PN
R C=—=CH W’ R ?ijHz — » R (": CH3
OH 0

(san pham chinh) Metylceton




- Dbi vai akin gitra day:

H,O
R—C=C—R' R—C==CH—R' + R—CH=C—FR
HgSO, P{/ Tq
OH HO
c/vi c/vi
R—ﬁ—CHZ—R' + R—CH,—C—R'
o]
Hén hop 2 ceton
H,O .
R—C=C—R H9504 R—CH=—=C—R ﬂ' R—CH,—C—R
HO [e)
(san pham duy nhét) 1 ceton
- Lwuy:
1)BH, clvi
—C= —— —CH=— — =V, R—CH,—CH
R—C==CH 2,0, OH R CHt(i‘,H 2 ”
HO 0
(san pham chinh) Andehit

5. Phan &ng céng HCN va CH,COOH:
- HCN va CH;COOH chi cdng mét lan.

R—C==CH HCN R—(l::cH2
CN
_ CH,COOH
R—C==cH —2—2"%  R—C——CH,

OCOCH3




* Phan (rng oxi hoda:

6. Phan &ng oxi hda b&i KMnO,, :

RCE%CR, KMNnO, RrcooH +  R'COOH

* Thé hién tinh axit yéu cta ankin cudi day:

- Tinh axit cGa akin cudi day dwoc giai thich:

HA

HY o+ A

R—C==CH ——— H* + R—Cc=C"
rate

- Tinh axit cla akin cudi day rat yéu (axetilen pk, = 25)

7. Tao axetilua kim loai kiém vé&i NaNH, :

_ NH;l
R—C==CH + NaNH,

R—C==CNa + NH,

R—C=—=CNa + HZO D —— R—C==CH + NaOH

8. Tao axetilua kim loai nang v&i CuCl/NH; va AgQNO4/NH; :
- Dung dé nhan biét ankin cubi day

R—C==cH + [Cu(NHj),]*

R—C==cCuy + NH; + NH,

R—C==cCH + [Ag(NHg)]* ——> R—C==CAgy * NH; + NH/




CHUONG IID : ANREN

= Quy tac Huckel :
+ Co céu vong phang.
+ Cong hwdng lién tuc trong vong.
+ CO 4n+2 dién tor =.

()

Ciclooctatetraen-1,3,5,7

m Hop chét hydrocarbon thom quan trong nhét 1a
benzen.

m Vao dau thé ky 15, tlr ving BDéng Nam A xuét qua
Chau Au mét loai nhwa (benzoin) dwoc chiét xuat tiy
mét loai cay bo dé (hoa canh kién trang - hoa
benzoin) dé lam hwong liéu.

m Puoc rat nhiéu nha héa hoc quan tam nghién ctru.
Nam 1833 Eilhard Mitscherlich qua sy chwng cat
nhya benzoin (axit axetic) da dieu ché dwoc mét
chat ma éng dat tén la benzin.

m 1845, Charles Mansfield da c6 lap dwoc benzen tw
hac in than da. Bén nam sau 6ng phat trién thanh
san xuat quy md cong nghiép.




m Mac du CTPT (CgHg) da dwoc xac dinh tir [au nhwng
trong mét thdi gian dai cac nha van chwa xac dinh
dwoc CTCT cua né. 1865, Friedrich August Kekulé
dang trén mot bai bao ctia Phap dé nghi ciu tric cla
benzen. Nam sau, dng viét mét bai bao chi tiét hon &
Plrc trong d6 dé cap nhiéu bang ching cu thé : chi
c6 1 ddng phan dan xuéat thé mét 1an va cé 3 dong
phan dan xuét thé hai 1an.

m Cang vé sau cac nha hda hoc cang tim dwoc nhiéu
hop chat c6 lién quan. Hofman dé nghj dat tén nhém
hop chét nay |a hidrocarbon thom (hwong phwong).




. D

n Thiég nhiét mol chuadn cta 1,3,5-ciclohexatrien ,|y
thuyét Ia 827 kcal/mol, benzen : 789 kcal/mol - thap
hon 38 kcal/mol (nang lwgng céng huédng).

CH=CH, CH,;—CHs CH,—CHj

H,/Ni, 20°C H,/Ni, 125°C
2-3 atm, 75 phat 110 atm, 100 phat

m Benzen khéng phan &ng vé&i Br,/CCl,; khdng lam
mat mau KMnO,, loang lanh.

s Nhw vay benzen bén hon mét xiclohexatrien Iy
thuyét va khong thé xép vao anken da churc.




l. Goi tén :
1. Tén qubc té :

- Néu trén nhan thom chi ch*a nhém thé nhw :
ankyl, halogen, NO,, ...

0 O 0 0O O

Etylbenzen

- Néu trén nhan thom chira nhiéu nhém thé thi phai
danh so (theo quy tac) :

Me Cl




- Tuy nhién néu trén nhan thom chira nhém dinh
chirc héa hoc thi mach chinh lic nay (bao gém
benzen va nhém dinh chirc dd) sé co tén riéng va
nhém dinh chirc dwong nhién danh sé 1.

COOH

O

SOgH CHO

O O

Acid benzoic Acid benzensulfonic Benzandehit
OH NH, CHj
Phenol Anilin Toluen
Me OH COOH
1 1
NO, 1 NO, Br Br

NO,

OH




2. Tén thong thwong :

Me Me Ph
Toluen o,m,p-Xilen Biphenyl

8 1
7 2
6 3
5 4
Naptalen Antrancen Phenantren
CH=CH, Me
- 0O, OO0
Me Me
Stiren Cumen 0,m,p-Cimen Mestilen Stilben

- Ngoai cach danh sb dé chi vj tri 2 nhom thé trén
nhan thom vé&i nhau ngudi ta con dung céac tiép
dau nglr : orto, meta, para viét tdt o-, m-, p- (cw
xt nhw sb.

Y orto
/ I \ meta
para
Cl Me CHO

Cl




- Trong mét sé trwdng hop goi tén aren gap kho
khan, c6 thé xem nhan thom lam nhém thé.

CHg CH3

CH—(CHg);—CHs C==CH |

i z b

Il. Tinh chéat vat Iy :
- Pa s6 la chét 1&ng trir c4c hop chéat da nhan 14
chat ran.

- Bdng phan para thwdng cé diém chay cao hon va
do tan kém hon dong phan orto, meta.

lIl. Biéu ché :
1. Phan rng Wurtz - Fittig :

CeHsBr + CHyBr + 2Na ekhan, o cp. + 2NaBr

2. Phan &rng ankyl héa Friedel - Craft :

R
@ ) - AICDI " ' ©/
t

3. Phan &rng ancyl héa Friedel - Craft :

0
ﬂ\ CH, R
@ + R—ﬁ—u Lﬁalg—' Hel N ©/ R zn HgHCl @/
o




IV. Tinh chat héa hoc :

—» Phan tng trén nhan thom - Phan tng thé than dién td

—» Thé trén day nhanh

Phan ’tng ———— Phan (ng trén day nhanh —

L Oxihoda

L+ Phan &rng cdng cla benzen

* Phan (rng thé than dién t :

- Céc phan &ng thé than dién tlr déu c6 co ché gibng
nhau. Chung chi khac nhau ban chat va cach tao ra
tac nhan than dién ttr.

E+ E E




-0
o

Cong huwéng n-c-C*

1. Phan &ng nitré hoéa :
- Piéu kién : HNO,dd/H,S0,dd

o
o) H o}
_ @ ®
O—C?\l/ H,S0, — \OJN/ HZO + '|\|l®
/ No * H* HSO, / AN I
H \O/ H \O/@ o)

Nitronium




2. Phan &rng sulfon hoéa :
- Piéu kién : H,SO, bbc khdi

_ H
O|c|)vf\H o~
® SO,  — ® )
S + oHe —— S + HSOy
O/ \o O/ \o
/H

- Axit sulfonic khéng bén c6 thé bj thiy phan cho ra
vong thom va H,SO,.

CH, CH, CHs
SOgH
H,SO,fAf
7 +
SOgH
CHs CHs
H;0* S
t3° + H,S0,ff
SOgH

10



3. Phan &rng halogen héa :

- Piéu kién : Cl,/FeCl,, Br,/FeBrs, 1,/CuCl,

Br—Brl DFei. BrsFe......Br......Br
&+ -

+ FeBr; + HBr

4. Phan rng ankyl héa Fridel-Crafts :

- Piéu kién : xtc tac AIClI,, t°

R
t

® ©
CH3—"—/CI\M. CH, AlC,

&)
CH3

+ AICl; + HCl

11



- Phan &rng nay rat kh6 dirng & don ankyl héa vi
nhom ankyl la nhém tang hoat nhan thom lam
cho nhan thom c6 thé nhan thém nhiéu nhém
ankyl nira dan dén sy da ankyl héa. DBé tranh sw
da ankyl hdéa nguwoi ta thwong sir dung lwong
thira benzen.

C(CH3)3 C(CHs)s

(CH3)sCCl .
AlICl;, t°

C(CH3)3

- Néu st dung halogenua c6 nhiéu nhém halogen
ta sé thu dwoc san phdm cé nhiéu nhan thom
(da nhan) :

12



- Phan (rng ankyl héa Fridel-Crafts khéng xay ra
trong cac trwong hop sau :

+ Khi R = vinyl hoac phenyl :

@ o a

+ Khi trén nhan thom c6 nhirng nhém rut dién tdr
manh nhv : -NR;, -NO,, -SO;H, -CN, -CHO,
COR, -COOH, -COOR hoac cac nhém amino
nhw : -NH,, -NHR, -NR,.

- Phan ng ankyl héa Fridel-Crafts c6 mét nhwoc
diém la rat khé dung dé tdng hop nhan thom cé
day nhanh dai do carbocation R* c6 thé chuyén
vi ttr bac | sang bac cao hon (bén hon) :

« YIAICI,

® O
CH3_CH2_CH2_CH2_C| —— CH3_CH2_CH2_CH2 A|C|4

® i ®
CH3—CH,—CH,—CH, _ SN, cHz—CH,—CH—CH;

CHs3
CHCH,CH3 CH,(CH,),CH3

CH3(CHy)sCl .
AlCl, t°

13



5. Phan (rng ancyl héa Fridel-Crafts :

o

C_
AlCI R
+ R—ﬁ—(:l e HCI +
o]

© @
o AL R, Sy

H g
\Or

® R
R—C=—=0
CO

— COR
K7 AICI,

Quy tac dinh hudng trén nhan thoam
Quy tac Hollowman

) ) \© /orto
" | " - I \meta

para

* Nhém Y &nh huéng 1€n phan (rng thé than dién
|én nhan thom hai yéu to :
a) b6 phan trng
b) DBinh huwdng

14



a) b6 phan ng :

O O

1000 1 0,033 6x108
Van tbc phan trng nitro hoa

- Nhw vay c6 2 loai nhém :

+ Nhém lam tang van toc phan (ng thé than dién
tlr tiep theo dwoc goi la nhirng nhém tang hoat.

+ Nhém lam gidm van toc phan (rng thé than dién
tlr tiep theo dwoc goi la nhirng nhém giam hoat.

- Nhirng nhém téng hoat 1a nhirng nhém day dién
t&r vao trong nhan thom lam cho nhéan thom giau
dién t&r hon > phan &ng tét hon.

- Nhirtng nhém giam hoat la nhirng nhém rat dién
tl cia nhan thom lam cho nhan thom kém giau
dién t&r hon - phan (rng kém hon.

|»NH2 —OH —OCH; =NH-C-CH; —R )
o}

[o]

-H [-F -Cl -Br -1 |=NO -CH=O0 7%*0!? 7%70}1 7%7!? —SO;H —C=N —NO, —NZT
R
o} o}
4 4 n ; \ \ . \ \
t t t t t t t t

< t

4 4 4 4
t t 1 t
QUY TAC HOLLEMAN

Nhom tang hoat Nhom giam hoat

-, +R -I,-R

15



b) DBinh hudng :

-Y orto meta para
-NO, 7 91 2
-COOH 22 76 2
-SO,H 21 72 7
-Cl 35 1 64
-Br 43 1 56
g 45 1 54
-Me 63 3 34
-OH 50 0 50

Hiéu su4t san pham phan trng nitro héa C4HsY (%)

—NH, —OH —OCH; —=NH-C-CH, —R ~«> H -F -C -Br -| —NO —CH=O 7E—OR —

- C6 nhirng nhém quyét dinh phan ng thé than
dién t& tiép theo cho san phdm chi yéu 1a déng
phan orto, para-> dwoc goi la nhirng nhom dinh
hwdng orto, para.

- C6 nhirng nhém quyét dinh phan ng thé than
dién t& tiép theo cho san phdm chi yéu 1a déng
phan meta > dwgc goi la nhirng nhém dinh

huwdng meta.

- Hoan toan quyét dinh b&i hiéu rng cdng hwéng.

o

® R
G=OH —C—R —SOH —C:N ~NO; —NZR
R

0

< t

4 L L y
T T T T
QUY TAC HOLLEMAN

Nhom fiinh hééng orto, para

Nhom fiinh h6déng meta

+R

-R

16



- Giai thich :

_ @ @ @ _
QOH OH OH (OH IOH
O >
. D — ( — —
) =

€] PC) SN ~\© ~ ~ g 2C) [SIN ~
\ 7o \" /( )\ / )\ / \ /, \
KONC) /3 O e C \0\% _Q O o O © % >0 KON

R
—NH, —OH —OCH; —=NH-C-CH; —R ~«> H -F -Cl -Br -1 —NO -CH=0 7(‘:‘70R 7E—OH 7%7!? —SO;H —c=N —NO, Jﬁgg
o o o] o R
\ 4 L L R \ L . , , . , \ , \ \ \
t t t t —t+—t t + t t t t t t t t t t
QUY TAC HOLLEMAN
Nhom tang hoat fionh héong orto, para Nhom giam hoat Nhom giam hoat fionh hoong meta

fitnh héong orto, para

Trwdng hop hai nhém thé (CgH,XY)
- Trwdng hop 1 : 2 nhém hé trg' nhau

o e

< HNO,

H,SO,

©

p-Nitrotoluen

17



- Tredng hep 2 : 2 nhdm dinh hwdng khac nhau
(o) oH

O g
Br/FeBr;
tO
\

® 2

p-Metylphenol
(p-Cresol)

* Phan ng trén day nhanh :

6. Phan rng halogen héa :
- D&c diém : phan &ng thé tai Ha

Cl

o B
CHQ_CHZ_CH:; a CH_CHZ_CH:;

cl
as

18



7. Phan &ng oxi héa (KMnO,dqd) :
- D&c diém : oxi héa (cét dirt mach) tai tat ca Ca
%Hz—gHz—CH3 COOH

KMnO, _ CH,COOH

CH3

CHz—C—CHj

KMnO,

* Phan rng cong cua benzen (ty doc) :
8. Phan &rng cong H, :

H H
Ni, t°
p cao
H

9. Phan &rng cbng Cl, :

cl cl
cl
as
cl

Cl

T

Cl

Hexaclociclohexan
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CHUONG Ill: ANCOL

e Ngudita phan loai regu lam 3 loai:

T.
R—CH,—OH R—CH—R' R—C|:—R"
OH OH
Ruwou | Ruwou ll Ruou lll
OH
Phenol
l. Tén goi:
1. Tén théng thwdng: rat nhiéu cach
a) Cach 1: Ancol + tén gbc hidrocarbon
MeOH EtOH MezOH CH,=—CH—CH,—-OH
Ancol metyl Ancol etyl Ancol t-butyl Ancol alyl
CHz——CH=—=CH—CH,~OH @CHZ—OH
Ancol crotyl Ancol benzyl
HC==C—CH,0H Ph——CH==CH—CH,~OH

Ancol propagy! Ancol cinamyl




- Cach nay con dung dé doc tén ancol béo

CH3;—(CH;)e—CH,OH CH3;—(CH5)10—CH,OH
Ancol capryl Ancol lauryl

b) Cach 2: Rwou + tén gbc hidrocarbon + ic

CHg
CH;—OH CH;—CH,—OH CH;—C—OH
CHg
Rwou metylic Rwou etylic Rwou t-butylic
CH3_CI:H_CH2_CH2_OH @cHz_OH
CHs;
Ruwou isoamylic Rwou benzylic

c) Céach 3: 1y C-OH lam mach chinh va doc tén
metanol hoac carbinol (it théng dung) :

CHs
CH,=——CH |CH CHs Ph—CH,~OH CHs
OH CHs

Metylvinylmetanol Phenylmetanol Trimetylcarbinol

- Ngoai ra mét sé ancol da chirc cé tén dac biét:

CH,0H
CHy,—CH, C|:H2—C|:H—C|:H2 OHCH,——C——CH,0H
OH OH OH OH OH CH,0H

Etilen glycol Glycerin Pentaeritritol




2. Tén qubc té:

- Tén mach hidrocarbon+ol-sb thir tw
- Rwou da chue: dial, triol, tetraol,... (-STT)

C|:H2—C|:H2 C|ZH2—CH—CH2
OH OH OH OH OH
Etandiol-1,2 Propantriol-1,2,3

- Ancol vong: Xiclohexanol, xiclopentanol, ...

OH OH
CH3
Et
OH
2-Metylxiclohexanol 2-Etylxiclohexandiol-1,4

- Lwu y: cach goi tén québc té con cho phép mot
cach doc tén niva - xem nhém OH la nhém
thé (hidroxi) trén mach chinh la hidrocarbon.

CHZ_CHZ_CHZ_CH_CHZ
Cl cClI

1,2-Diclo-5-hidroxipentan

1 2 3 4 4 3 2 1
CHs——CH—CH—CHs CH3—C|:H—CH—CH3
OH Br OH Br

3-Brombutanol-2 2-Brom-3-hidroxibutan




OH
CHy;==CH—CH,-OH CH2=CH—C|:H—CH3 ©/
OH

2-Propenol-1 3-Butenol-2 2-Xiclohexenol
(Prop-2-en-1-ol) (But-3-en-2-0l)

Il. Tinh chéat vat ly:

- 1-12C: 16ng, >12C: ran

- CO0 kha nang tao lién két Hidro:
+ Lién phén t& - nhiét d6 s6i, ndng chay cao
hon hydrocarbon, halogenua, ete c6 cung so
carbon .Vi du: etanol (78,9°C), hexan (69°C),
Dietylete (34,6°C).

+ V@i H,O — ancol tan rat tot. Tuy nhién s6 C
tang thi do tan giam.

- Metanol va etanol c6 khd nang hoa tan rat
nhieu chat hiru co ké ca nhirng chat kém
phan cwc — dung lam dung méi.




Il. Diéu ché:

1. T anken:
_Jjgfzﬂjg§§23L> Markonikov
\C:C/
~ N
1)BH, phan Markonikov

2)H,0,, OH

2. Thiy phan halogenua ankyl (méi trwéng kiém):

R-X + H,0 —NaoH R-OH + HX

- B6 phan &ng : R-1 > R-Br > R-Cl.

3. Ttr andehit, ceton (khtp):

R—|C|Z—H + H, — N, R—CH,—OH
t
Rwou |
R—|C|Z—R + H, — N, R—CH—R
t
OH

Ruwou ll




4. Tk hop chét Grignard (co magie):
- Victor grignard (Phap) (Nobel 1912)

RX + Mg -ete Iglan RMgX  (hop chét Grignard)
oy O\ VN o
R—&X 7 3IMg R *MgX — R-MgX

- Hop chét Grignard rat hoat dong

6-‘ ﬂ

. |
——CytMgXx  —Cp— C,—C,—
tam giau ‘ tam thiéu ‘ ‘
dien tor dien tor
tao néi C-C — t&ng mach
|
5+ .
R<MgX + H—C-—H ——> R—C—H H—Ho’ R-CH,OH + XMgOH
2
U'c'm- @C|)l\6/)lgx L \
5 Mg(OH), + MgX, ]
|
e+
+ +
R—-=MgX + H—T|:8—R —_— R—T—R H—HO> R—C|3H—R' + XMgOH
2
®
US- ©O0MgX OH
R’ R'
Sy\ ot | H* | XMgOH
R ng + R'_|C|:—R" _— R_T_R W R_T_R + g
®
&/ 5- ©0MgX OH
5- o+
5+ .
R—Mg/XJr\CHZ—CH2 ——+ R—CH,—CH, THO’ R-CH,-CH,-OH + XMgOH




1) HCHO

Rmgx  JHCHO,
I
RMIX o
rRMgx DY

2)H,0"

R-CH,OH
R—CH—R'
OH
T.
R—C—R"
OH
R-CH,-CH,-OH

Rwou | (+1C)

Ruwou ll

Rwou lll

Rwou | (+2C)

Lwu y khi thyc hién phan ng voi ho’p chét Grignard
khong duwoc c6 mat cac hop chat co chira hydro axit
(du yeu) nhv : R'COOH, H,0, R'OH, R'C=CH,

R'COOH +
OH—H +
R'OH +
RC=CH +

RMgX

RMgX

RMgX

RMgX

E—

RH

RH

RH

RH

@@

+ RCOOMgX
+  OHMgX
o®

+ ROMgX

o®

+ RC==CMgX

Vi hop chét Grignard phan wng véi hoi H,O va khi
CO, trong khong khi nén khi vira diéu ché phai st

dung ngay.




lIl. Tinh chat hoa hoc:
H
i~

\\\\\\\\\-

1. Tinh axit:
ROH =—— RO + H'
- CH;OH > Rwoul > 1l > i
pk,= 15,4 EtOH(16) Me;COH(18,6)

. CF,CH,OH: pk, = 12,43

- Chi phan (rng véi kim loai kiém ma khéng
phan &ng dugc véi NaOH, KOH, ...

ROH + Na

RONa + 1/2H2
ancolat

RONa + H,0O ROH + NaOH

CH;—CH,—ONa  Etoxit natri

Bazo rat manh — khtr proton

CH;—C—O0K t-Butoxit kali

CHs




2. Phan &rng ester hoéa:
- Piéu kién: xtc tac acid proton (H,SO,), t°

H,S0,dd

© R'COOR + H,0

R-OH + R'COOH

Bo6 phan &ng : CH;OH > I > 11 > 11l

Phenol khong phan trng este hoa véi axit & cuing diéu
kién. Muon thwc hién phan (ng este hoa phenol
ngwoi ta phai dung hop chat c6 hoat tinh manh hon :
anhidric axit hoac clorua axit.

OH

OCOCH,
CH3—C—0—C—CHg
OH — 0 0o +  CH,COOH
piridin
o OCOCH;3
CHy=C—Cl
o) + HCI

piridin




3. Phan (rng v&i cac hidracid (HX):
ROH + HX —— RX + H0

_ Tién hanh: suc khi HX vao ancol hodc dun
ancol véi HX dd.
> 1 >
- D6 phan &ng : {
HI > HBr > HCI

- HCI phan &ng rat yéu phai c6 thém znCl, lam
xuc tac. Lwu y la HCI khéng phan rng véi
rwou |.

- ZnCl, pha trong dd HCI dd duoc goi 1a thude
th(r Lucas rng dung dé nhan biét bac cua
ancol.

Rwou lll: phan trng nhanh
Rwou Il: cham
Rwou [|: khéng phan (rng

ROH + Hol —2NCk + H,0

khong tan
trong nwéc

- Phan (ng xay ra s& cho hién twong : ban dau
hon hop phan rng sé duc dé yén mét luc sé
tw tir tAch lam hai I1&p chat 16ng.

10



- Phan trng cla rvou véi HX dé tao halogenua
co nhuwgc diém la tinh axit qua manh cia HX
cO thé anh hwdng dén cac nhom chirc khac
trén hop chat hiru co. Ngoai ra khong thé
diéu ché clorua ankyl bac | tr reou bac 1.

4. Phan &rng halogen héa v&i SOCI,, PXg, PXj:
R-OH + SsOCl, —— R-Cl + SO, + HCI
ROH + PCly; —— R-Cl + POCl; + HCI

R-OH + PBr, —— R-Br + H;PO;

11



5. Phan &ng khtr nwéc:

- DPiéu kién: H,SO, dd (170°C) hoac Al,O,
(400-800°C).

- Kha nang phan &ng: ancol lll > ancol Il > ancol |

- Binh hwéng phan (rng tuan theo quy tac Zaixep.

- Tuy nhién khi dung dv ancol va thwc hién phan
tng & nhiét do thap thi 2 phan t& ancol c6 thé
khir mot phan té nwéc cho ete.

H,S0,dd
2CH;-CH,-OH 21440%» CH;3-CH,-O-CH,-CH; + H,0
Dietylete
Etoxietan

* Phan &rng oxi:

6. Phan rng oxi hoa hiru han:

RCH,,OH + cCu0 —Y+ R-CHO + Cu + H,0
R—CH—R' + CuO 0 R—T|:—R' + Cu + H,0
OH o)

12



7. Phan &rng vé&i cac tac nhan oxi héa manh:

- KMnQO, (loéng, lanh, trung hoa), CrOj/ceton,
H,CrO, , K,Cr,0O, ...

8. Phan (rng haloform (phan &rng oxi giam mach):

, X,/NaOH
CH3~CH-R Trong dur CHX3l +  RCOONa
OH

CHCI; : Cloroform
CHBr; : Bromoform
CHI; :lodoform

CHy—CH-R + I + 2NaOH CHy~G—R + 2Nal + 2H,0
OH o}

CHy~G—R + 3l + 4NaOH
o)

RCOONa + CHI3l+ 3Nal + 3H,0

13



- Do |, tan rat kém trong nwéc nén thuwdng
phai thém iodua (I"),vi du KI.

- Cac phan u’ngxhaloform,nhét la phan ng
idoform dung dé nhén biét rwou co cau tric
la: CH3—(|2H—R vi iodoform la chat ran mau vang

OH

CH;—CH+-CH;

OH

Propanol-2 Pentanol-3

- Lvuy:R=H CH3—C|:H—H —> |CH;—CH,—OH

OH Ruou |

14



CHUONG IlIB : PHENOL

OH

Vira |4 tén clGa hop chat vira la chi mét loai nhém chire

l. Tén goi:

- Phenol 1& mach chinh, néu 1A nhém thé -
hidroxi.

- Hau hét cac phenol c6 tén thong thuwong.

OH OH OH

CHO
Me

0-,m-,p-Cresol Salicilandehit NH-C—CHjz

|
o)

Axetaminophen




OH OH

OH
OH
Catechol Resorcinol
OH OH
Cl : : Cl
ClCl
Cl Cl

Hexaclorophen

OH
OH
Hidroquinon
OH
Cl Cl
Cl Cl
Cl

Pentaclophenol

Il. Tinh chéat vat ly:

- Cac phenol déu la chat ran c6 nhiét do nong
chay thap (do cé lién ket H lién phan t).

- Tan kém trong nwoéc.

- Thuwdng bi chay nwéc, bi xin mau do bi oxi

hoa trong khéng khi.
- Gay bodng lanh.

- Pdng phan para cé nhiét dd nong chay, nhiét

dd soi cao hon ddng phan orto, meta.




I1l. Diéu ché:

1. T Clobenzen (quy trinh Dow):

NaOH 360°C
p rat cao

CeHsCl  + 2NaOH —— CgHsONa + NaCl + H,0

ICll

CeH:ONa + HCI ——  CgHsOH + NaCl

2. Phuwong phap kiém chay (PTN):

SO4H
__SOs _1)NaOH,
"H,S0,dd 2) H;O*
CH3

Axit p- toluensunfonic
CsHsSO;Na + 2NaOH ——  CgHsONa + Na,SO; + H,O

CeH:ONa + HCI ——  CgHsOH + NaCl

- Nhuoc diém: thwe hién & nhiét d6 cao it nhom

chrc ndo ton tai sau phan &ng (chi thich hop
diéu ché cac ankyl phenol.




IV. Tinh chat hda hoc:

QOH —— Phan (ng ctia nhém OH phenol
(thé hién tinh axit)

— Phan tng clia nhan thom
(phan trng thé than dién tr)

_ ® _
[oH ol @ IOH

(»/_» %H H (aH
SRS A e e
9] N

* Phan rng ctia OH phenol:
1. Tinh axit:

Q\H Co°
+ HOH — + H;0*

bén nh& cong hwéng

- Cac phenol c6 k, khoang 1,3x1010 tirc pk, = 10
(manh hon ancol nhwng yéu hon axit
carboxylic).




- Nhi*rng nhom rat dién t&r & vi tri orto, para lam
tang tinh axit, ngwoc lai nhirng nhom cho dién
tr & vi tri nay lam giam tinh axit.

OH
NO, NO,

pk,=0,6
N02

- Khac voi ancol, phenol phan (rng duoc voi
NaOH, KOH, ... (dung dich kiém loang):

CeHsOH + NaOH —— CgHsONa + H,O

2. Phan rng tao ete:

5t 8
© _y ©
aOH  NEOH, a5 RX, aoR 4 X

©
IOINa OCH;,4

OH r\
8" 3
@ NaOH @ CH3L?

Metoxibenzen
(Anisol)




3. Phan rng este hoa:

- Phenol hdu nhw khong phan &rng este héa voi
axit carboxylic xic tac H,SO,dd — phai dung
tac chat c6 hoat tinh manh hon: clorua axit
hoac anhidric axit.

R—c

|
o

R—C—O0—C—R

o o
COOMe
CH;OH ont
3
COOH t© + H,0
OH o
Metyl salicilat
COOH
O—C—CHjs
Avit salicilic Ac0 5
to + AcOH
Aspirin
HO.
Ac,0 o

Morphin Heroin




4. Phan tng nhan biét phenol bang FeCl,:

3 @—OH +Fe? e @—o Fo

3

* Phan rng cla vong thom:

- OH la nhém tang hoat manh, dinh hwéng orto,
para.

OH OH
+ B, —>

Br

(rét kho dirng & don halogen héa)




Chwong IV

Hop chat Carbonyl

R—|C|:—H R—ﬁ—R'
@) @)
Andehit Xeton
(R,R #H)

l. Tén goi:
1. Tén andehit:
a) Tén thdong thwong:
- Xuét phét twr tén thong thwong cla axit
Tén thdong thwong cla axit b ic (oic) + andehit.

Andehit + tén thong thwdng cla axit (bd axit)

H—|C|:—H CH3—T|:—H CHz—CH,~CHO
o o
Formandehit Axetandehit Propionandehit

Andehit formic Andehit axetic Andehit propionic




CH3—CH—CH,—CHO
Cl
B-Clobutirandehit

CHO

OH

Salicilandehit

CHz—CH—CH,—CHO
CHs

Isovalerandehit

CHO

CHs

0,m,p-Toluandehit

Ph——CH=CH—CHO

Xinamandehit

OMe

CHO

Anisandehit
(ngoai 1&)

b) Tén québc té:

- Tén mach hidrocarbon + al (khéng STT)

H—C—H

|
O]

Metanal

CHz—C—H

|
O]

Etanal

Cl

2-Clobutanal

CHy-CH,-CHO

Propanal

CHz—CH—CH,—CHO
CHs

3-Metylbutanal




- Nhi chwc: dial

HOC—CH,—CH,~CH,~CH,~CHO

Hexandial
- Andehit vong: Tén vong + carbandehit
CHO CHO
cl
CHg
Xiclopentancarbandehit 2-Clo-3-metylxiclohexancarbandehit
CHO
908
Benzencarbandehit (Benzandehit) 2-Naptalencarbandehit
- Khi la nhém thé (Ankanoil):
H—ﬁ— CH3—(|T— |C|3—
@) ] o
Metanoil Etanoil Benzoil
(Formil) Acetyl (Ac)

Anhidric axetic




2. Tén xeton:
a) Tén thong thwong:
- Tén 2 gbc hidrocarbon (viét cach) + xeton

CHz——C——CH,—CHs

Etyl metyl xeton

CH3——C——CH—CHj

O CHs

Isopropyl metyl xeton

CH3—T|:—CH3
(¢}
Dimetyl xeton

CHy——CH—C——CH—CH;

CH; O CHg

Diisopropyl xeton

- Tén xeton thom: tén théng thuwdng axit bd

ic + ophenon

o

C
©/ \CH3

Axetophenon

o]

Q

n-Butirophenon

CH,~CH,~CHj

o]

CH,~CHj

Q

Propiophenon

o]

Q
O

Benzophenon




b) Tén québc té:

- Tén mach hidrocarbon + on-STT (néu can)
- Ba chwce: dion, trion, ...

CH;——C——CHj CH3—CH—CH,—C—CHjs
(|l CHg 0
Propanon 4-Metylpentanon-2
CH3—CH=CH—C—CHjs <:>=o
I
3-Pentenon-2 Xiclohexanon

CH3—T|I—T|I—CH3
O O

Butandion
- Khi la nhém thé: oxo
CHz—C—CH,—C—0CHj

3

3-Oxobutanoat metyl




l. Diéu ché:
1. T rwou:

RCHyOH + cCu0 —£+ R-CHO + Cu + H,0

R—CH—R' + Cuwo —t°. R—C—R + Cu + HO

OH
2. Ozon giai:
CHq CHs
CHZ%CHCH%C\ —— HCHO + HOC-COH + O=—7=C
CH3 CH3

3. Twr ankin:
I H,0
c==c HgSO, HsC ﬁ H
Axetandehit
_ . H,0 ' R—CH,—C—R'
R—C=—=C—R W’ R—C—CH,—R + 2
0
Hén hop 2 xeton
— H,0 R—C—CH
R—C==CH HgSO, 3
0
Metyl xeton
LBHs, | R—CH,—C—H
2)H,0,/OH 2 |

O




4. Thuy phan gem-dihalogenua:
OH
R-CHCI, + 2NaOH —_— R—CH + 2NacCl

OH

|

R-CHO + H,0

R-CHCI, + 2NaOH —_— R-CHO + H,0 + 2NaCl

R-CCl,-R* + 2NaOH —_— R—l—R' + H,O0O + 2NacCl
o

5. Phan &ng khir Rosenmund (diéu ché andehit):

Pd-BaSO
R—C—cCl + H, ——p > RCHO + HCl

o

lIl. Tinh chat héa hoc :

— Phan (rng cong than hach

Phan trng cta carbonyl ——1—— Phan (ng do tinh axit (yéu) ctia Ho.

L Phan &rng oxh-khr




* Phan rng cong than hach:

\//—\Nu

Co+ Tam giau dién tor
C” (tdc nhan than hach)
Os-

- C=0 cang phan cwc, carbonyl cang c6 hoat tinh
vOi cac tac nhan than hach

H\C/H S R\C/H S R\C/RI
T T

Chiéu tang hoat tinh

Yéu t6 1ap thé ciing quyét dinh hoat tinh:
CHs CHy  CH
CH3\C/CH3 > CH3\C/CH_CH3 > CH3_CH\C/CH_CH3
i ] ]

Chiéu tang hoat tinh

Co ché: c6 2 hwéng co ché chinh

©_
IC|)| TH
Nu Rim,, H* R,
<|c|>\ @ R'/C\ T R'/C\Nu
/ ~
\ Iol/\ Nu
N, wo, |

- ¢ > O

(b) R/ \Nu— R'/ \Nu@ R R'




- Vidu:

o ®
o NaNH, e
CH;—C==CH Tsl’ CH;—C==C Na
S)
CH;—C== + CH3—T|Z—H _— CH3—C=C—CH—CHj3
N } 101©

H,O

CHy——C==C——CH—CH;

OH

1. Phan &rng v&i HCN:

- Phan (rng duoc xuc tac bang bazo dé tang
nong do CN

/\9
C N

o l_ HCN o
!b HCN+KCN [ N ¢
N olol OH
Xiahidrin
(2-Hidroxinitrin)
Hy0" |
o —(l:OL—COOH
. OH
&y Yngdung Acid o-hidroxicarboxylic
oH 1LIAIH, _l_CH o
2)H,0 | 2 e

OH




2. Phan ng vé&i NaHSO; (chi véi andehit va
metyl xeton):

o ®
R—C—H + SO,Na —— R—CH—OH

CXC)
\(|Db OH SO,0Na | san phdm cong bisunfit
(Tan trong nwéc nhwng
CHs khong tan trong NaHSOs4
R—¢——CHy + “iSO,Na —— R—C—on | PAohoadu)
| oo
NeZ OH SOsNa

- Ung dung: tach andehit va metyl xeton ra
khéi mét hon hop

R—CH—SOs;Na + HCI —— R—C—H + NaCl + SO, + H,0
OH

Me

R—C—SOsNa + Na,CO,

R—C—CH; + Na,SO; + NaHCOj

OH

3. Phan tng v&i tac chat Grignard: (xem lai phan diéu
ché ancol - Chuwong 3)

10



4. Phan &ng ancol giai:
- Xdc tac: axit (do ROH c6 tinh than hach yéu)

® _H H
(N g o
| N ] s
AR P U A
ﬂR(:DH
H
7 o
b
H‘_/ Hemiaxetal
Hemixetal

- Néu cho Hemiaxetal/Hemixetal tiép tuc phan
tng v&i ancol(dw) voi xuc tac axit sé thu
dwoc san pham Axetal/Xetal.

H H H R
o o5 o6
iy C\QR \\W/C%R - \\\“\/\--c T
HR(:)H
R
OR o
Oy “or m%/R
Axetal H

Xetal

11



/O\

C + ROH aand
PN
(‘DH
H+
s C + ROH 5
VY or
OR
7 o
o
VY or

C‘)H

wC
W
V' or

Hemiaxetal
Hemixetal

OR
w,C + H,0
\! 2
\\ \OR

Axetal
Xetal

Yng dung: bao vé& nhém carbonyl. Vi du:

(\T
C—OCH;
1) LiAlH,

2) H,0"

j _CH,OH H50*

12



5. Phan (rng v&i NH; va cac dan xuat:

PANS)
N i - SO e N el N
/ \J e \NH2 e \NHZ /
q Imin
H
\/\_\.. \ //O>@ “ /OH H,0 \ B
C—9 *+RNH, — = (o — =~ C=NR
/ NHR NHR /
Amin| Imin
H
H
\Ca/ \
/ \/\_\oo N /H /\O ~__M -H,0 &
/C=Q + RNHR — C¢ O — _CY _OH —— ,
@ C R —
. - RSN-R N R
Amin I \
N 4 R Enamin
S —N—D"
/C—Q +R I}IHR >
R
Amin Il
>C=§ + NHZ--OH R >C=N——OH
Hidrox{flamin Oxim
>C=(\; + NHtNH, — >C=N—NH2
Hidrfzin Hidrazon
>c=<\; + NHg'-NH@ — >C=N—NH@
Phenylhidrazin Phenylhidrazon
N02 NOZ
>C=§ + NH,1NH NO,| — >C=N—NH@NOZ

2,4-Dinitrophenylhidrazin
(DNP)

2,4-Dinitrophenylhidrazon

13



- Cé&c san pham cua cac phan trng trén thwong
la nhirng chat ran, két tinh c6 nhiét d6 non

chay xac dinh nén thwong duwoc dung dé
nhan biét carbonyl dac biét |a DNP. Carbonyl
phan (rng sé cho két tla mau vang t&i do

cam

* Phan trng do tinh axit cia H,:

1,3-Dixeton
(Pka=9)

1,3-Xetoeste
(pka=11)

pk, khoang 17 (andehit)

19 (xeton)

/0N
q e

¢ oo

/C\C/

cang bén

I—0O—

1019

/C§C/

cong hwéng p-o-n

—0— 1,3-Dieste
(pka=13)

o]

(e}

14



- Lwuy:

+ Khong phai carbonyl nao ciing c6 H,. Vi du:
o
H—cﬂ‘—H @CH <:H3—<‘:—<H‘—<‘:—CH3
o] o] CH; O CH,

+ Andehit c6 téi da 1 “loai” H_, ceton c6 thé co toi
da 2 “loai” H,:

CHy——C——CH; CHy——C—CH,—CH;

6. Phan rng ankyl héa:

o NaNH, T TRk o
—C—CH; ———%» ——C—CH, ——%» —C—CH,~R
| Ha [ |
(@] (e} (o]
Carbanion
R
1)NaNH, o 1)NaNH, |
——— —C—CH—R —C—C-—R
2)RX [ ] 2)RX [ ]
O R O R

- Vi du: Biéu ché Axit 2,2-dimetylpropanoic tir
etanol

15



7. Phan rng halogen héa:

C— + HBr

8. Phan (rng haloform: (chi v&i metyl xeton)

o X,/NaOH X,/NaOH

Riﬁicw cham Riﬁic'*?x nhanh Riﬁic'”(z
fo) (o]
X,/NaOH
nhanh hon Ri(“‘“ic&
CO‘ o 2 T S
oH O _OoH | 2
c— = c — o +  CX
R OCx R Dexs R o ’

16



R—C—CH; + X, + NaOH — R—C—CH,X + NaX + H,0

O (¢}

R—C—CH; + 3X, + 3NaOH ——> R—C—CX; + 3NaX + 3H,0

R—C—CX;3 + NaOH — R—C—O0ONa + CHX3l

R—C—CH; + 3X, + 4NaOH —— R—C—ONa + 3NaX + 3H,0 + CHXs|

(e} (e}
- Lwuy: trwong hop dac biét khi R = H

CH3_ﬁ_H

Axetandehit

9. Phan &rng andol hoa:
- Diéu kién: dun nong v&i kiém

©
HO
’ﬁ\H N—H
b i ¢ b

o
H—Cg—C—H ———=—=  CHy—CH—CH,—C—H

"l ] |
\9|® (o]
carbanion
|Hzo
o -H,0 [
CHg—CH:CH—ﬁ—H — CHg—c‘:H—CHZ—c‘,“—H
o) OH 0

B-Hidroxiandehit

- Phan &ng chi c6 mét carbonyl tham gia nhw

trén dwoc goi la phan (rng tw andol hoéa.

17



CH,CHO + HCHO

<

— CHs—Cchm—ﬁ—H
oH OH 0
tO
L ‘CHZ—CHZ—ﬁ—H
OH 0
—t—H
H,O
o CHy~CHy—C—H 2 ChHy—CHp—C—H

H—Cg—C—H

H O
carbanion

- Phan &ng andol gitra 2 carbonyl khac nhau
dwoc goi la phan rng andol héa chéo.

CHy—C—H

H
o

Hi‘éai

H

C—CHs

+ CHy—C——CH;,

|
(6]

CHz;—C—H
ﬁfCH@, %
(¢]

——* CHy—CH—CH,—C—H

OH" OH (6]

0
t CH3

‘—— CHy—C—CH,—C—H

| |
(0]

OH
CH3
o H,O
CHs—c—CHz—ﬁ—CH3
I0lg (0]
CHg
o H,O
CHgfc‘—CHz—ﬁ—H
o H,O
CHy—CH—CH,—C—CHj
10l o )

CHg
+  CHy——C——CH,—C—CHj

(e}

+ CHy—CH—CH,—C—CHj

OH (¢]

CH3

o
CHz——C——CH,—C—CHj

OH

CH3

o
CHgf‘c—CHz—ﬁ—H
o

OH

o
CHz—CH——CH,—C—CHs

OH

18



* Phan wng oxh - kh:
10. Phan &ng khir thanh hidrocarbon (Clemensen):

R—C H Zn-Hg/HCI R—CH,
él,

R—C—R’ M R—CH,—R'
g

11. Phan &rng khtr thanh ancol:

R_ﬁ_H + H, % R—CH,—OH Ruoul
R—(ﬁ—R' + H, —»’:‘o' R—CH—FR' Ruwou
OH

- Lwu y néu dung LiAIH,;

O_
AN 101 OH
q o | |
||/\H Rin, . HO"  Ru, |
C —_— —_—
F\’/ \F\" R'/ \H R'/ \H
H,/Ni
5 CHz—CH,—CH,—CH,
CHg—CH:cH—ﬁ—H oH
5 1) LIAIH,
Hg—CH=CH—CH
2) 0" CHy—CH=CH——CH,

OH

4RCHO + LiAIH, + 4H,0 —— RCH,0OH + LIOH + AI(OH),

19



- LiAIH, 1a chat khir rat manh (khir c& axit, este
thanh rwou 1) — NaBH, khir yéu hon va chon
loc hon (chi khir andehit, xeton).

12. Phan &ng oxi héa:
- Xeton xem nhuw khong bi oxi hda. O diéu kién
oxi hoa manh liét bi cat it cho hon hop axit
— khbng c6 gia tri tong hop.
KMnO,dd
3—CH,;—CH,<-CH, ,—CHg ———2*—— CH;-CH,-CH,-COOH + CH3-CH,-COOH
CHz—CH,—CH }LCH %S%CH CH N 3 3

+ CH;-CH,-CH,-CH,-COOH + CH,COOH

- Andehit c6 thé tac dung véi tAc nhan oxi hda
manh nhv : KMnO,, H,CrO,,K,Cr,0, ...

3RCH=0 + 2H,CrO, + 6H* — 3RCOOH + 2Cr¥* + 5H,0

- Andehit phan &ng véi mot sé thude thir cé
tinh oxi héa yéu nhw : Tollens, Fehling,
Benedict (Cu?*), ... Ngoai ra, nhirng thudc thiy
nay con dwoc dung dée nhan biét cac dwong
Khr.

20



- Thudc tht Tollens (AgNO4/NH,) — phan tng
trdng gwong.
1) [Ag(NH;),]*

-0 ——= %2, RCOOH + A
RCH=O S .0+ 9

- Thubc thir Fehling: Fehling A (CuSO,) +
Fehling B (Natri kali tartat)

) €

COOH o—cfo 0=—=C—O0

e
H——OH H——o ————OH
\Cu

H——OH H—— \o——OH

COOH ©0—Cc—0 O=—Cc—09

¥ 2+

RCH=0 -)phtcCu RCOOH + Cu,O (dd gach)

2) H;0+

- Chi phan &ng v&i andehit béo.

21



- Thubc th&r Benedict: CuSO, + Natri citrat

o OH
o o
HO OH

OH

22



CHUONG V: AXIT CARBOXYLIC

I. Tén goi:
1. Tén thong thwdng:
J Xl}ét phat tir nguén gbc (hau hét tir gdc Latin, mot s6
goc Hy Lap).
* Thuong st dung: iso, sec, tert, neo.
¢ Con st dung danh 6 theo mau tu Hy Lap: o, B, 7 ...

(0] (0]
Axit formic_ Axit axetic Axit propionic
(formica — kién) (acetum — dam) (proto — dau tién

pion — béo)




e e
CH;-CH,-CH,-COOH
Axit butyric Axit isovaleric (Axit B-metylbutyric)
(butyrum — bo) (valerian — cay ni¥ lang)
CH;-(CH,),-COOH CH3-(CH,)s-COOH CH3-(CH,)g-COOH
AXxit caproic Axit caprilic AXxit capric
(caper — dé)
CH3-(CH,),,-COOH CHj-(CH,),,-COOH CH;-(CH,),,-COOH
Axit lauric Axit myristic Axit palmitic

(laurus — nguyét qué)

CH3;-(CH,)1-COOH

Axit stearic
(stearin — m& déng vat)

(palmitin — dau co)

A OH

AXit cis-9-octadecenoic

HOJW:\/W

AXit cis,cis-9,12-octadecadienoic

HO

a (ALA) : all-cis-9,12,15-octadectrienoic acid

HOMW

v (GLA) : all-cis-6,9,12-octadectrienoic acid

/

R

Axit oleic (dau oliu)
(oleum — dau)

Axit linoleic
(linoleum — hat lanh)

Axit linolenic




P —

—

CH;—C—C—COOCH CH3—C—CH,~COOH

[ 1 o
Axit axetoaxetic
(Axit 3-oxobutanoic)

Axit pyruvic (Axit axetylformic)
(Axit 2-oxobutanoic)

COOH COOH
OH
CH3

Axit 0,m,p-toluic Axit salicilic

— /
T Em
/'//COOH COOH COOH
COOH
COOH
COOH
Axit phtalic Axit isophtalic Axit terephtalic
HOOC-COOH HOOC-CH,-COOH HOOC-(CH,),-COOH
Axit oxalic Axit malonic AXit succinic

HOOC-(CH,);-COOH

Axit glutaric
(gluten)

(malum - tao)

HOOC-(CH,),-COOH

Axit adipic
(adipis — béo)

(succinium — hd phach)




— = i
p
= H H H COOH
HOOC COOH HOOC H
Axit maleic Axit fumaric
COOH
COOH H OH
B e ‘ S H——+—OH
CH3 (‘ZH COOH HOOC—CH, (‘3 CH,—COOH
OH OH COOH
Axit lactic AXit citric Axit tartic
(lactum — sira) (tartarum — can rwou nho)
— = S
.

——

2. Tén qubc té:
Axit + Tén mach hidrocarbon + oic (khéng can STT)

HC=—C—COOH CH3—HC=—=CH—COOH

Axit propinoic Axit 2-butenoic

E Nhj chL’Pq: Axit + tén mach hidrocarbon + dioic
(khdng can STT)

Et CH3

HOOC-(CH,)g-COOH  HOOC—CH,—CH—CH,—CH,—CH—CH,~COOH

Axit decandioic Axit 3-etyl-6-metyloctandioic




— = s
F Da chuc:
(‘:HZ*COOH
HOOC—CH,—CH,—CH—CH,—CH,—CH,~—COOH
Axit 4-carboximetyloctandioic
TOOH COOH
Hooc—CHz—(‘:—CHZ—COOH HOOC—CH,—CH,—CH-CH,—CH,~COOH
OH
Axit 2-hidroxipropan-1,2,3-tricarboxylic Axit pentan-1,3,5-tricarboxylic
— S S
F Axit vong: Axit + tén vong + carboxylic
COOH COOH
COOH
Br
Axit 3-brombenzencarboxylic Axit benzen-1,2-dicarboxylic
COOH COOH
COOH

Axit xiclohexan-1,2-dicarboxylic Axit 1-xiclopentencarboxylic




_
3. Tén este, mudi:
® Tén este: tén gbc axit bd ic thém at + tén gbc

ankyl (ap dung voi ca tén thong thudng va tén
quoc té) - carboxylat ankyl.

CH3—C—0—CH,—CH,—CH—CHjs Axetat isoamyl

| |
(6]

CHg Etanoat isoamyl

® Tén mudi: tén gbc axit bd ic thém at + tén cation

@—COONa CH;COONH,

Benzoat natri Axetat amoni

—

Il. Tinh chét vat ly:
Cdcaxit don chirc déu la chit 1ong hoic chét ran. Cac
axit thom déu la chat ran.
Tao lién két hidro lién phan tir nén cé nhiét do soi,
nhiét do nong ghéy cao hon cdc nhém chirc hiru co
khéc c6 cuing so6 C.
Tao lién két hidro véi H,O nén tan tét trong nudc.

el




P —

1. Diéu ché:
1. Phan &rng oxi hda:
a. Tr anken, ankin:

R—CH%CH—R‘
KMnO,
R—Cé:rC—R'

b. T aren (c6é day nhanh): diéu ché axit thom

RCOOH  + R'’COOH

a B
CH,—CH,~CHj COOH

KMnO,
—_— +  CH,COOH

—

——

b. Tt rwou |, andehit:

R-CH,-OH
& RCOOH

R-CH=0




—

2. Diéu ché t cac dan xuét cla axit:
® Dung phan rng thiy phan trong moi tredng axit
R—C—Cl + H,0 —» RCOOH + HC

(@]
R—ﬂ,—o—(“:—R + H,0 -3 2RCOOH
(@] (@]
R—C==N + H*+ 2H,0 —— RCOOH + NH,*

R—C—NH, + H*+ H,0 — RCOOH + NH,*

(o]
/
= e
P —

R—Cc—oRr —TE0H. RCOONa + ROH

| lw

RCOOH
R—C—OR ="~ RCOOH + ROH

H :




P

——

/

3. Tw tAc chat Grignard:

5 & o5
R<MgX 4+0=—C=—=0 _ . R—C—OMgX H_H(;. R—ﬁ—OH
2
o)
RMgX Ut RCOOH Axit (+1C
g 2) H30+ XI ( )
RMgX 1) HCHO rRcHoH 9. RcooH
2) HyO*
. /
= R e A SN N
/’//
4. Tong hgp malonic:
/pkaz 17-19
@ ]
€]
s A
—c—Cc— Ni’:‘Hz e ¢ B4 c—c*
[ ] = ] ] [ ]
0 0
pk,= 13
=~ EtOOC\-e‘/\R Q( EtOOC\
EtO—C—C—C—OEt —& CH  —hEES CH—R
| EtOH o
EtOOC EtOO0C
O H O
COOH
HO™  r—¢h & R-CH,-COOH




S =
P —
EtOOC EtOOC. o EtOOC

CH—R —NaOEt, \6—R4> \C—R
EtOH S /‘
EtOOC EtOOC E0oc” |
COOH
H,O* - A
e S R—CH—COOH
tO R (‘:\ 'C02
COOH
R
EtOOC EtOOC. o EtOOC\
NaOEt =
= e e c—R
CH R —Seh cC—R /‘
EtOOC EtOOC Et0O0C R
COOH
H—3OO+> RfC< C% R—CH—COOH
i ‘ COOH §
R' R'
/
S =
P —
IV. Tinh chat hoa hoc:
+ e
5’\O/>

F Tuy cling ch*a nhom C=0 nhwng axit
carboxylic lai khdbng cho phan *ng cdng than
hach nhw carbonyl (phan ng v&i CN,
NaHSO,, NHg, ...)

10



= / —

1. Tinh axit;

RCQ%H = H* + Rfo/\Q‘@ <> R—C=—0

O \i‘),) 0l

(cong hwéng p-o-r)

¥ ka clia axit carboxylic khoang 10 (pk,=5). Tinh
axit manh hon phenol, ancol nhwng yéu hon
cac axit vé co manh nhuw: HCI, H,SO,, ...

/

st

///— —

k Nhirng nhém ruat dién t&r lam tang tinh axit,
nhirng nhom day dién tir lam giam tinh axit.

k Dbi voi axit thom nhirtng nhém rat dién t & vij
tri orto, para lam tang tinh axit, ngwoc lai nhirng
nhom cho dién t&r & vi tri nay lam giam tinh axit.

® Axit carboxylic thé hién tinh axit qua cac phan
ng :

+ Phan (rng vé&i kim loai: Na, Zn, ...

+ Phan (rng véi oxit kim loai: Cao, ...

+ Phan &ng véi bazo: NaOH, NH,, ...

+ Phan &ng v&i mubi cha axit yéu: CaCOs, ...

11



// —

2. Phan &rng tao cac dan xuét cla axit:

a. Clorua axit:

R—C—OH + PClu, —— R—C—Cl + POCl; + HCI

H H
(0] (0]

R*(‘T*OH + SOCl, Rf(H:fCI + SO, + HCI
(o]
b. Anhidric axit:
P205
2R—<‘:‘—0H “h,0 Rfﬁ—o—c“:—R
(@]

e //

c. Amid:

RCOOH + NHs; RCOONH,

RCOONH, ¥ . RCONH, + H,0

d. Nitril:

e. Este (xem lai ancol):

12



»

——

3. Phan &ng thé Ha (Hell-Vohhard-Zelinsky):

R CH, COOH + Br, —E%9, R—‘CH—COOH + HBr
Br
NH3
R—CH—COOH
Ung dung NF,
R—CH—COOH : a-amino acid
Br -
2l R—CH—COOH
OH
a-hidroxi acid

—

——

4. Phan rng khtr:

RcooH _LiAH;  pcp,oH

13



CHUONG VI: AMIN

R—NH, R—NH—R' R—N—R
R"
Amin | Amin Amin Il
l. Tén goi:

1. Tén thong thwong:
« Mot s6 diamin c6 tén thong thuong:

NH,-CH,-CH,-NH, NH,-(CH,)s-NH, @

Etylendiamin Hexametylendiamin p-Phenylendiamin

» Mét sé amin thom c6 tén théng thudng:

o" 0. O C

o-Anisidin m-Toludin Piridin Piperidin




2. Tén qubc té:
a. Amin I

« Cach 1: Xem NH, 1a nh6m thé . amino
NH,-CH,-CH,-NH, 1,2-Diaminoetan

~ Cach 2: Ankylamin (t&n gbc hidrocarbon +
amin) — chi thich hgp cho céng thirc don gian

|
CHy-CH,-NH, <i>> HCHCr-

Etylamin Xiclohexylamin 1-Metylbutylamin

~ Céch 3: Ankanamin-STT (néu can)

CHa-CH,-NH, Q e
\

Etanamin Xiclohexanamin 2-Pentanamin

7 I~ NHz'(CHz)G'NHZ

1,2-Propandiamin 1,6-Hexandiamin 1,2,4-Benzentriamin




b. Amin ILIII:

- Céch 1: Tén céc goc hidrocarbon + amin

@@ L

Diphenylamin Dietylmetylamin

» Céach 2: Chon day dai nhat lam mach chinh.
Cac nhém thé con lai xem nhw dan xuat cua
amino.

N-Etyl-N-metylbutanamin N-(2-cloetyl)propanamin
(2-cloetylpropylamin)

c. Amin thom: mach chinh la anilin

O- O

N-Metylanilin N,N-Dimetylanilin




d. Khi amin 1a nhém thé — amino

o @ T

2-Metylaminoetanol Axit 4-aminobenzoic 4-Amino-2-butanon

e. Mudi amoni:

—CH,—N— Etyldimetylpropylamonium hidroxit

IIl. Tinh chét vat ly:

 Phan cuc hon ankan nhung kém hon ancol,
axit.

o Trir amin III, amin I, IT ¢6 kha nang tao lién
két hidro lién phan tu.

« Nhiét do s6i, nong chay cao hon cac nhém
chue khace nhung thap hon ancol, axit. Giita
cac dong phan amin I ¢6 diém sdi cao nhit,
amin III c6 diém so6i thap nhat.

- Mui kho chiu: ¢4, nudc tiéu (giéng dam phan
huy).




l1l. Diéu ché:

1. Tw halogenua ankyl (RX):
/\ ® © NH,, to

A+ — —32+ RNH, + NH.X

. © O NHg,to
R—X +RNH, — R,NHX —2 % R,NH + NH,X

D ® o NH., to
R—X +R;NH —— RsNHX s

RN 06

R—X + RN —— R,NX

RN+ NHX

RAt kho dirng & phan rng dau vi cang vé sau
N cang c6 hoat tinh cao — hén hop san pham.
Mudn thu dwoc san phdm don ankyl hoa phai
dung dw NH;. Vi du:

CHy(CH,)sCH,Br + (2)NH; —— 1(45%) + I1(43%) + II,IV(it)

(4)PhNH, + (1)PhCH,CI

PhNHCH,Ph (85-87%)
Aryl halogenua phan wng khé khan, phai thyc
hién phan &rng & nhiét do cao, ap suat cao.

0
CeHsCl + 2NHj % CeHsNH, + NH,CI




» CO thé thay halogenua ankyl bang ancol véi
xUc tac axit vdé co hoac oxit nhém.
CHOH + 2NH,  2XUCHC, ¢ NH, + H,0
CH:OH + CoHeNH, 29T, (CHyNH + NH,CI

2. Tw nitro:
» Dung H dang sinh: Fe/HCI, Sn/HCI, ...

Fe/HCI

. + H20

3. Tw nitrin, amid, imin (phan wng kh):
Na/EtOH
I | LiAH, | R-CH,-NH,
H,/Ni
— H — _UAH: | R-CH,-NH,
N RN e W N e
/ 2 / /
Imin




4. Phan (rng Gabriel:

C
N KOH \N/\[—\,L} \N .
/ C,H-OH c/ C/
\ \ \
o o
phtalimit Kali phtalimit
(o]
[
H3o+ C\OH
_— + RNH,
C/OH

IV. Tinh chat héa hoc:
1. Tinh bazo’

« N cua amin c6 doi dién tir tu do

« Xét vé tinh bazo: III > II > I > amin thom

 Amin phan tng véi axit cho ra muéi vo co cho
mubi hoa tan trong nude. Nguoi ta loi ding
diéu nay dé tAch amin ra khoi nhimg hop chat
trung hoa khac.

- ® ©




2. Phan (rng ankyl hoa (xem lai phan diéu ché) :
3. Phan &rng ancyl hoa :
» Axit carboxylic:

+ 2RNH, —I—

R—G—OH + 2R L. RG—NR, + HO

0o o}

» Clorua axit :

R—C—Cl + 2NH; —— R—C—NH, + NH,CI
i i

@ O

R—C—Cl + 2RNH, —— R—C—NHR' + RNHCI

44 CH,

® O
R—ﬁ—Cl + 2R,NH —— R—(H:—NR'2 + RNH.CI

(@) (0]

» Anhidric axit:

(CH;CO),0 + RNH, —— CH3*CHJ*NHR + CH,COOH
o




(CH,CO0),0 c6 thé viét tat thanh Ac,O.

San phadm cua phan &ng ancyl héa - amid
thwong dwoc dung dé bao vé nhém amin.

Anilin khéng thé phan rng trwe tiép trong
cac_phan rng thé than dién tor (trlr phan
rng halogen hoéa) ma phai bao vé nhém
amino trwdc réi mai tién hanh phan ng, sau
dé khtr nhédm bao vé tra lai nhdm amino.

- ® O
NH, NH,AICI3

Ankyl/ancyl h6a
Fridel-Crafts

B ® O _ ® O
NH3 NO3 NH, NH3 HSO,
HNO,dd SO,
—_— —_—
H,S0,dd H,S0,dd
Anilinium nitrat Anilinium

hidrosunfat

tl'nh bgzo’
rat yéu

@1@0%
o

Cong hwdéng p-o-nt




(CH4C0),0
_———»
~CH,COOH
CH3COOH @

'HNOydd
h,50,dd

4. Phan &ng vé&i axit nitro HNO, (nitroso hoa):

> HNO, rat kém bén & nhiét d6 thwdng nén
phai tao ra bang cach cho mudi (NaNO,,
KNO,) phan &ng véi axit manh (HCI, H,SO,,
HNO,) & nhiét d6 thap 0-5°C.

ion nitronium

10



» Amin no bac I:

RNH, + HNO,

ROH + N, + H,0

» Amin no va Amin thom bac Il:

(CHa),NH + HNO,

(CHz),N-N=O + H,O

N-Nitrosodimetylamin

» Amin no bac Ill: khdng phan rng

» Amin thom béac lll:

5= §

p-Nitro-N,N-dimetylanilin

11



» Amin thom bac I:

@ @
— H,0 SN N M o
@ €]
NH, N=N ClI
NaNO,/HCI
—_—
0-5°C

Diazonium clorua

@ (€]
twong déi bén do cong hudng nhung

/de cho phan (rng thé giai phong khi N,

OH

+

N, + HCI

H,O
—

+
Z
N

Cl

CuCl i N,
Br

CuBr i N,

12



CN

CuCN + N,
[0
COOH

» Vi du: diéu ché 1,3-Dibrombenzen tir benzen

_Brn _HNOdd | _Fe/HCl |
FeBr3 280466

—_— — "
FeBr; 0-5°C

Br, NaNO,/HCI _HPO, | @\
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