60 AXIT CACBOXYLIC:
CAU TRUC, DANH PHAP
VA TiNH CHAT VAT LI

¢ Biét dinh nghia, phan loai va danh phdp cta axit cachoxylic.

e Hiéu méi lién quan gitra cdu tric cda nhom cacboxyl va lién két hidro
& axit cachoxylic véi tinh chat vat li cba chung.

| - DINH NGHIA, PHAN LOAI, DANH PHAP

1. Dinh nghia
Axit cacboxylic la nhimg hop chit hitu co ma phan tr ¢6 nhém cacboxyl
(COOH) lién két truc ti€p vai nguyén tr cacbon hoac nguyén tr hidro.
Nhom —C-0OH duge goi la nhém cacboxyl, viét gon la COOH.

|
O

2. Phan loai
» Néu nhém cacboxyl lién két truc ti€p véi nguyén tir hidro hoac géc ankyl thi
tao thanh day axit no, mach ho, don chiic, céng thitc chung la C H,_,,COOH,
goi la diy déng ding cta axit fomic (HCOOH), thi du : CH;COOH (axit
axetic), CH;CH,COOH (axit propionic),...
» Néu goc hidrocacbon trong phan tir axit c6 chia lién két doi, lién két ba thi goi
la axit khong no, thi du : CH, = CHCOOH, CH = C-COOH,,...
e Néu goc hidrocacbon la vong thom thi goi 1a axit thom, thi du : C;Hs—COOH
(axit benzoic),...
 Néu trong phén tir ¢6 nhiéu nhém cacboxyl (COOH) thi goi 1a axit da chiic, thi
du : HOOC-COOH (axit oxalic), HOOCCH,COOH (axit malonic)....

3. Danh phap
Theo IUPAC, tén cua axit cacboxylic mach hé chita khong qua 2 nhém cacboxyl
dugc cdu tao bang cach dat tir axir trude tén cua hidrocachon twong tng theo
mach chinh (mach chinh bat diu tir nguyén tir C cia nhém COOH) r6i thém vao
dé dudi oic (bang 9.1).
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Tén thong thudng cla cdc axit ¢6 lién quan dén ngudn géc tim ra ching nén
khong c6 tinh h¢ thong (bang 9.1).

Bang 9.1. Tén mgt so axit thuong gap

Céng thirc Tén théng thudng | Tén thay thé

:;___ TSR ST S ERpspRiedk 0 Ko o |
H-COOH Axit fomic Axit metanoic

- CH;-COCH Axit axetic - Axit etanoic

l CH4CH, -COOH Axit propionic Axit propanoic

. (CH,4),CH-COOH Axit isobutiric Axit 2-metylpropanoic
CHj4 [CH, J; -COOH Axit valeric Axit pentanoic
CH,=CHCOOH Axit acrylic Axit propenoic
CH,=C(CH3)-COOH Axit metacrylic Axit 2-metylpropenoic
HOOC-COOH Axit oxalic  Axit etandioic
CgHs-COOH Axit benzoic Axit benzoic

Il - CAU TRUC VA TiNH CHAT VAT LI

1. Cau truc
Nhém COOH duge hgp béi nhém cachonyl (C=0) va nhom hidroxyl
(OH) vi thé né duoc goi 12 nhém cacboxyl. Tuong tic gitta nhém cacbonyl va
nhém hidroxyl lam cho mat d¢ electron & nhém cacboxyl dich chuyén nhu biéu
dién boi cdc mii tén ¢ hinh 9.2a.

§ [H~H°

R - C%/aﬁ.

a) b) c)

Hinh 9.2. a) Su dich chuyén mét dé electron & nhém cacboxyl
b) Mé hinh phan tir axit fomic
c) M6 hinh phan i axit axetic
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Hé qua la nguyén tir hidro & nhém OH axit tré nén linh dong hon ¢ nhém OH
ancol. phenol va phan dng cta nhém C=0 axit ciing khong con giéng nhu cua
nhéom C=0 andehit, xeton,

2. Tinh chat vat li
0 diéu kién thudng, tdt ca cdc axit cacboxylic déu I nhimg chét 1ong hoac rin,
Piém sOi cia cdc axit cacboxylic cao hon cua andehit, xeton va ca ancol cé cung
sO nguyén tir cacbon. Nguyén nhan la do su phan cuc ¢ nhém cacboxyl (hinh 9.2a)
va sir tao thanh lién két hidro lién phan tir ¢ axit cacboxylic (hinh 9.3).

Oy . O-Heil O-H-0L . J0-H~ #OmH—D\
c c c
| I | R-C L=
R R R RO H DT
a) b)

Hinh 9.3. Lién két hidro & axit cacboxylic : a) Dang polime ; b) Dang dime
Axit cacboxylic ciling tao lién két hidro v6i nudc va nhiéu chat khdc. Cdc axit
fomic, axetic, propionic tan v6 han trong nude. Khi s6 nguyén tir C tang lén thi
do6 tan trong nuéc giam.
Moi axit cacboxylic ¢6 vi chua riéng biét, thi du axit axetic c6 vi chua giam, axit
xitric ¢6 vi chua chanh, axit oxalic ¢é vi chua me, axit tactric c6 vi chua nho....

BAI TAP

1. Hay dién chir D (dung) hoac S (sai) vao déu [ ] & mbi cau sau :
a) Axit cacbonic c6 nhom cacboxyl. [ ]
b) Axit cacbonic la axit cacboxylic. []
c) Axit cacboxylic no Ia axit khéng chira lién két boi. []
d) Axit cacboxylic khéng no 1a axit co chira lién két C=C ho&c C=C. []
2. a) Axit cacboxylic la gi ? Phan loai axit cacboxylic theo cau tao géc hidrocacbon.

b) Viét cong thifc cdu tao chung cho day axit no don chirc, mach hd. Goi tén théng
thudng va tén qudc té cla 5 thanh vién dau cla day véi mach cacbon khdng
phan nhanh.

250



3. Viét cong thifc cdu tao va goi tén thay thé cac axit déng phan cé cong thirc phan tir :
a) CsHqo0; b) C4HgO,.
4. Vi chua cla trai cay la do cac axit hitu cd c6 trong d6 gay nén. Trong qua tao cb axit
2-hidroxibutandioic (axit malic), trong qua nho c6 axit 2,3-dihidroxibutandioic (axit

tactric), trong qua chanh cé axit 2-hidroxipropan-1,2,3-tricacboxylic (axit xitric, con goi
la axit limonic). Hay dién cac tén dudi cac céng thirc sau cho phu hgp.

‘;:*_.;-//
?ODH
HDOCHIII:H-(!JH-CDOH HODC—CHQ—?—CHTCODH HODC-LFH-CHTCOC}H
OH OH OH OH

5. Néu dac diém cau tao va su phan b6 mat do electron & nhém cacboxyl. Gidi thich :
a) Vi sao luc axit clia axit cacboxylic I6n hon ctua phenol va ancol ?

b) Vi sao nhiét dd sbi va nhiét dd ndéng chay clia axit cao hon so vdi clia andehit, xeton
va ancol ¢ cung s6 nguyén tor C ?
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