Vidocu.com - Chia sé tai liéu hoc tap mién phi

Chuyén dé Amin: Tinh bazo va Phan ung thé ¢

nhan thom cua Anilin

I. Tinh bazo cua Amin
1. Nguyén nhan gay nén tinh bazo

Trén nguyén td Nito trong phan t& amin con mot cap electron tu do (chua tham
gia lién két). Nho cap electron nay, amin c6 kha nang nhan proton (H*), thé

hién tinh chat cila mot bazo theo thuyét Bronsted-Lowry.
Khi tan trong nuéc, amin tadc dung véi nudc tueng tu amoniac:
R-NH:z + H20 2 R-NHs* + OH-

Dung dich amin lam quy tim hda xanh, dung dich phenolphthalein héa hong

(tr&r anilin va cadc amin thom khac c6 tinh bazo rat yéu).

2. Hang sé bazo (K_b)

Mlc d6 manh yéu clia mot bazo dugc danh gid qua hang sé phan li baza (K_b).
Po6i v6i phan Ung can bang: R-NHz + H20 = R-NHs+* + OH-

Hang sé bazo dugc tinh bang cong thic:

K_b = ([R-NHs+][OH-1) / [R-NH:]

e Gia tri K_b cang Ién, hang s6 pK_b = -log(K_b) cang nhé thi tinh bazo cang

manbh.
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3. Cac yéu té anh huéng dén tinh bazo cia amin

Luc bazo cia amin phu thudéc vao mat do electron trén nguyén ti Nito. Mat do

electron cang cao, khad nang nhan H* cang dé, tinh bazo cang manh.
a. Hiéu ing day electron (+1) cua géc ankyl

Céac goc ankyl (nhu -CHs, -CzHs) cé hiéu ing cam Ung duong (+1), tdcla cé tac
dung day electron vé phia nguyén ti Nito. Diéu nay lam tang méat do electron

trén Nito, gilp cap electron tu do dé dang nhan H* han.

e Két luan: Amin no (amin cé géc hidrocacbon no) cé tinh bazo manh hon

amoniac (NHs).

e Vi du 1: So sanh metylamin (CHsNHz2) va amoniac (NHs).
Go6c -CHs day electron lam tang mat do e trén N, do dé tinh bazo ciia CHsNH:

> NHs.

e Vi du 2: So sanh cac amin no.
Cang nhiéu g6c ankyl, hiéu &tng ddy e cang manh, tinh bazo cang tang. Trong
pha khi, trat tu la: Amin bac ba > Amin bac hai > Amin bac mét > Amoniac.
(CHs)sN > (CHs)2NH > CHsNH:2 > NHs
Luu y: Trong dung dich nuéc, do anh hudng cla hiéu &ng khong gian (can tré
su solvat hdoa ion amoni) va lién két hydro, trat tu cé su thay doi: (CHs)2NH

> CHsNH:2 > (CHs)sN > NHs.
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b. Hiéu ing hut electron (-C) ctia géc thom

Goc phenyl (CeHs-) cé hiéu Gng lién hgp am (-C), cé kha nang hut cap electron
tu do cla nguyén ti Nito vao hé thong vong benzen. Diéu nay lam gidm mat do

electron trén Nito, khién kha nang nhan H* bi gidm di dang ké.
e Két luan: Amin thom cé tinh bazo rat yéu, yéu hon ca amoniac.

e Vi du: So sanh anilin (CeHsNH2) va amoniac (NHs).
Do vong benzen hut e, tinh bazo ctia CeHsNH2 rat yéu, khonglam déi mau
quy tim.
NHs > CeéHsNH:

c. Anh hudng ctia nhém thé trén vong benzen

Su cé mat cla cdc nhém thé trén vong benzen cula anilin cling dnh hudng dén

luc bazo.

e Nhém day electron (nhém hoat héa nhu -CHs, -OCHs, -OH): Lam tang mat
do electron trén vong va trén cad nguyén ti N, do dé lam tang luc bazo so véi
anilin.

Vi du: p-metylanilin (p-toluidin) cé tinh bazo manh hon anilin.

p-CHs3-CsHa-NH2 > CeéHsNH:

e Nhédm hut electron (nhédm phan hoat héa nhu -NOz, -Cl, -Br, -COOH): Lam
giam mat do electron trén vong va trén nguyén tir N, do dé lam giam luc
bazo so vai anilin.

Vi du: p-nitroanilin cé tinh bazo yéu hon anilin.

CsHsNH:2 > p-NO2-CeéHa-NH2
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4. Bang so sanh luc bazo (quy luat chung)
Duéi day la quy luat téng quat dé€ so sanh tinh bazo cla cadc amin thudong gap:

Amin no, mach hé > Amoniac (NHs) > Amin thom

Loai Amin i du Tinh bazo Giai thich

Hiéu ('ng day e +I manh, hiéu

Amin no
(CHs)2NH Rat manh ng khong gian thuan lgi (trong
bac hai
dung dich).
Amin no CHsNH2, Go6c ankyl day e lam tang tinh
Manh
bac moét C2HsNH:2 bazo so vadi NHs.
Trung binh
Khéng cé hiéu (ng dady hay hut
Amoniac NHs (chuén so
e tr goc R.
sanh)
CeHsNH:2 Vong benzen hut e lam giam
Amin thom Rat yéu
(Anilin) mat do e trén N.

Vi du so sanh téng hop: (CzHs)2NH > CzHsNH2 > NHs > CeHsNHz > p-NO2-

CeHa-NH:2
5. Phan ung vaéi axit

Tat cd cdc amin déu c6 tinh bazo nén tédc dung dé dang véi cac axit manh (HCI,

H2S04, HNOs) dé tao thanh mudi amoni.

Cong thurc tong quat: R-NH:z + HX » R-NHsX (mudi amoni)
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e Vi du 1: Metylamin tac dung véi axit clohidric.

CHsNH: + HCIl -» CHsNHsCI (metylamoni clorua)

e Vi du 2: Anilin tac dung véi axit sunfuric.

CeHsNH:2 + H2S04 -» (CsHsNH3)HSO4 (phenylamoni hidrosunfat)

e Vi du 3: Anilin ban dau la chat I1dng it tan trong nudc, nhung khi cho téc
dung vdéi HCI sé tao mudi phenylamoni clorua tan tét trong nude.

CsHsNH: (Idng, it tan) + HCI (dd) -» CsHsNHsCl (dd, tan)

Phdn (ng nay ching té anilin cé tinh bazo va dugc dung dé tach anilin ra

khdi cadc hon hgp hitu co khac nhu benzen, phenol.

Il. Phan ing thé é nhan thom cua Anilin

1. Anh huéng ctia nhém amino (-NH:z) dén nhan thom

Nhéom amino (-NHz) la mot nhém hoat hdéa nhan thom rat manh. Do cé hiéu Ung
lién hgp (+C), cap electron tu do trén nguyén t& N dugc dua vao vong benzen,
lam tang mat do electron clda vong, dac biét la & cac vi tri ortho (vi tri 2, 6) va

para (vi tri 4).

K&t qua la anilin tham gia phan (ng thé electrophin (thé &i dién td) vao nhéan

thom dé dang hon rat nhiéu so v3i benzen va céac dan xuat khac.
2. Phan ung véi dung dich Brom

Do anh huéng hoat hdéa manh cia nhédm -NHz, anilin phan Ung truc ti€p vdi
dung dich nudéc brom & nhiét do thuong, khdng can xuc tac, tao ra san phdm
két ta trang.
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Phuong trinh phan ung:

CeéHsNH2 + 3Brz (dd) » CeHz2BrzNH2! + 3HBr

San pham: 2,4,6-tribromanilin (két tda trang).

Hién tuong: Dung dich brom bi mat mau va xuat hién két tla trang ngay
lap tuc.

Ung dung: Phan ¢ng nay rat dac trung, dugc dung lam thudc tha dé nhén

biét anilin trong phong thi nghiém.

3. Phan ung nitro héa (tac dung vé6i HNO3/H2S0.)

Phadn (ng nitro hda truc ti€p anilin bang hon hgp axit HNOs dac va H2S04 dac

dién ra rat phic tap. Nguyén nhéan la do:

1. Mbi truong axit manh sé proton héa nhém -NH2 thanh nhém -NHs™.

CeHsNH2 + H* -» CeHsNHs*

2. Nhom -NHs* lai la nhém phan hoat héa (hut electron), lam cho phan Uing thé

vao nhan thom khé khan hon va dinh huéng san pham vao vi tri meta.

3. Anilin dé bj oxi héa bdi HNOs dac, tao ra cac san pham phu cé mau den.

Pé khac phuc va thu dugc san phdm thé & vi tri ortho, para, ngudi ta st dung

phuong phap bao vé nhém amino:

e Buéc 1: Axetyl héa (Bao vé nhom -NH:z). Cho anilin phdn rng véi anhidrit
axetic d€ chuyén nhom -NHz thanh nhém -NHCOCH:s (axetanilit). Nnédm nay
van hoat héa vong nhung yéu han, gitp ki€m soat phan Gng.

CséHsNH2 + (CH3C0O)20 -» CeHsNHCOCH:s + CHsCOOH
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e Budc 2: Nitro héa. Tién hanh nitro hda axetanilit. Do hiéu irng khéng gian,
san pham chinh la dong phan para.

CeHsNHCOCHS:s + HNOs (d) --(H2S04 d)--> p-NO2-CeH2-NHCOCHS:s + H:20

e Budc 3: Thuy phan (Loai bo nhém bao vé). Thiy phan sdn pham trong
mOi trudng axit hodc kiém dé tai tao lai nhom -NH-.

p-NO2-CeHa-NHCOCHs + H20 --(H*, t°)--> p-NO2-CéH4-NH2 + CH:COOH

Két luan: Mac du nhém -NH:z dinh hudng thé vao vi tri ortho va para, phan Gng
nitro hda truc tiép anilin khong hiéu qua. Can phai thong qua budc bao vé nhém

chirc dé€ thu dugc sdn phdm mong muén véi hiéu suat cao.
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