-i Chuong VIII: HGP CHAT CACBONYL
B

Bao gdm céac phan:

1. Pinh nghia

2. Danh phap

3. Phuong phap diéu ché&
4. Tinh chat vatly

5. Tinh chat héa hoc
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ANDEHIT-XETON

Dinh nghia

Andehit, xeton 1a cac hgp chat c6 chita nhém —-C=0 trong
phan ti¥. Ching con duge goi 1a hgp chit cacbonyl hay hgp

chat oxo
O R-C-R’
R-c7 T
H O
andehit xeton
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ANDEHIT-XETON

Tén goi

Tén quoc t& (IUPAC)

Danh s6 sao cho nhém —C=0 c¢6 s6 thit ty nho nhat

Cach doc




ANDEHIT-XETON

Tén goi

Tén thong thuong

Andehit  : goi theo tén cua axit tuong Wng

Cdch 1: tén cua axit tudng Wwng + andehit (thay cho tir axit)




ANDEHIT-XETON

Tén goi

Xeton

Tén goc hidrocacbon tuong ¥ng + xeton

Bai tap 1: goi tén cua cac hop chat




ANDEHIT-XETON

Tén goi

CH,CHO Etanal

Andehit axetic

Axetandehit




ANDEHIT-XETON

Tén goi

Propenal

CH =CH-CHO Andehit acrylic
2




ANDEHIT-XETON

Tén goi

CHO

Phenylmetanal

Andehit benzoic




ANDEHIT-XETON

Tén goi

(M P
H3C ﬁ CH3 ropanon

O Dimetyl xeton




ANDEHIT-XETON

Tén goi

H,C— ﬁ —CH,-CH,-CH, 2-pentanon
O Metyl propyl xeton

H,C— I(I: —CH,-C-CH, pentandion-2,4




ANDEHIT-XETON

DPi¢u ché

1. Tu gem-dihalogenua

Bai tap 2: cho biét san pham chinh ctia cidc phan ¥ng sau

Cl
CH,-CH,-CH_ —_— H,0 _NaOH  cH,.CH,-CHO+ 2NaCl

ClI
KOH/ rO® @« @
(:H3-CH2-(:}(Cl ~ CH,-C=CH +KCl+ H,0

T°C
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ANDEHIT-XETON

Pic¢u ché
N

Cl
CH, &-CH,CH
‘W2 3+ HO H,-C-CH,-CH
3 i 3= ,"CH,
I
CH-C-CH,-CH, KOH/ r@ @& —=c.cH,
. T°C
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ANDEHIT-XETON

DPi¢u ché

2. Ozon giai anken

R R
>c=cH-R' 2% _  3c=0 +R'-CHO
R" 2.H,0/Zn R

Bai tap 3: cho biét san pham chinh cia phan éng sau

CH,
1.0, _ CH3-||C-CH2-CH2-CH2-CHO
2. H,0/Zn 0
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ANDEHIT-XETON

bieu ché

s&

3 Hydrat héa ankin

HgSO,

HC=CH + H,0 > CH,CHO




ANDEHIT-XETON

DPi¢u ché

Phan iing Rosenmund

R-C-Cl -
Pd BaSOi R-CHO + HCI

Bai tap 6: cho biét san pham chinh ctia cdc phan @¥ng sau

CH,-CH,-C-Cl Pd-BaSO,
y) + H, > CH,-CH,-CHO+ HCI
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ANDEHIT-XETON

Diéu ché&
(N

5. T hop chdt co magie

R-C-Cl = ... R-C-R’ Br
I + R'-Mg-Br—>= (”) + Mg/

0 a1

R-C=N + R'-Mg-Br ——> R-ﬁ:-R NH
O

3
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ANDEHIT-XETON

DPicu ché&

S\

ting oxi hoa
6.1 Piéu ch& andehit

6.1.1 Dung tac nhan CuO

R-CH,-OH+ CuO —>R-CHO+ Cu + H,0

6.1.2 Dung tac nhdan CrO/ (CH,0),0 R

Chi diing dé oxi héa metyl aren

CH,
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ANDEHIT-XETON

DPi¢u ché

Pé tranh oxi héa ti€p andehit thanh axit cacboxylic, thuc hién

phan wng trén trong anhydrit axetic

HC—K

H C—K
L e
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ANDEHIT-XETON

DPicu ché&

6.1.3 Dung tac nhdn CrO /pyridin

CH,0H + Cro, —Pyidin _ CHO

6.1.5 Phan ting Gattermann-Koth

Chi diing dé diéu ché& andehit thom

AICI,
H,C +CO + HCl —2 HC CHO
CuCl
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ANDEHIT-XETON

iéu ché& xeton
R-CH-R'" K,Cr,0, R.CR

>

OH H O

R-CH-R' CuO0  R.CR
>




ANDEHIT-XETON

TINH CHAT HOA HQC

Hop chat cacbonyl ¢6 cau tao —C=0, do oxi ¢6 d) Am dién cao

nén:

- Dé tham gia phdn Wng cong 4i nhian

- Dé cho phan ing th€ H_ (so véi nhém —C=0)
- Phan vng oxi h6a khu

- Phan iwng khu héa nhém -C=0
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ANDEHIT-XETON

1. Phan wng cong ai nhin (A,)

k- = ¢
’% X=Y &élo

¢ . X
HO R Mlg
Y

C
X-Y thudng la cdc hgp chat H-OH; H-OR; H-CN, NaHSO,, R-MgX;

1.1 Co ché
a)

b)

2

NH, va dan xudt cia NH,
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ANDEHIT-XETON

1. Phan wng cong ai nhin (A,)

1.2 Kha ndng phan ting

C trong nhém —C=0 cang thi€u dién ti, Y® - tic dung cang dé[]
phan Wng cang dé

Bai tip 8: so sanh kha niing A trong andehit formic, andehit

va xeton
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ANDEHIT, XETON

s&

Phan @ng cong xianua (HCN)

H
| 1

l b l ' I
I+ BN == RL-CN




ANDEHIT, XETON
Phan @ng cong xianua (HCN)

che
H
R e I
= — i
i + H-OH >~ R-(-C=N.H ""@"*QRF-C—NH2
- OH OH
5 A R A s
R-C-C- Rl O
Fh NHZ+H0H—>R(|j —NH, —>R|C C=04ng
OH OH OH OH
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ANDEHIT-XETON

i Phan wng cong natribisunfit
A

Phan ng dung cho tat c4 andehit, va metyl xeton

HCﬁR

ONa

H,C CIR :. ii" iSO
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ANDEHIT-XETON

Phan @ng cong natribisunfit

N
Ij'ng dung
- Tach andehit, xeton ra khéi hon hgp cdc chat hitu co khac
- Hoan nguyén cic san pham cong bisunfit biing axit hoidc bazd
)
CH3-$-SO3N8 n H3C_C_R

04/01/11 602003  hop chét cacbon®¥



ANDEHIT-XETON

Phan wng véi ancol (ROH)
A
Xic tac cho phan @ng la axit
L o + H + H
-4-H REK ] ' u
"+ H-OR' *—E—OR %Q-OR'
.
N OH N OR'’
hemiaxetal axetal
R" . Rn
— —
%—C—OR' *&C—OR'
| Al H
OH N OR'
hemixetal xetal
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ANDEHIT-XETON

Phan wng véi ancol (ROH)
N

Xic tac cho phan @ng la bazo

Chi cho san pham la ban axetal

+ H
e ]
+ H-OR' *-E-OR' B
N OH
hemiaxetal
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ANDEHIT-XETON

Phan wng véi ancol (ROH)

Ij'ng dung

Dung dé bao vé nhém andehit hodic nhém xeton

M HOCH,CH,OH J) 1. CHaMgBr O
H - > N
H* WH oH H
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ANDEHIT-XETON

-H Phan ing véi ancol (ROH)
N

Bai tap 9: cho bi€t san pham chinh ctia phan Wng sau

| H

i ! n
CHo =M | OH.CH,-CH,-OH *gc-c—o
5 CH,

OMH C
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ANDEHIT-XETON

Voi hydroxylamin (NH -OH)

g

:NH, OHbc BN-OH + H,0
o *C
NH-OH

oxim

-2
S

Andehit + NH,OH - andoxim

Xeton + NH,OH - xetoxim
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ANDEHIT-XETON

-H Véi hidrazin ( NH,-NH,)
N

)ml- :NH,-NH, %-OH *‘CIN-NH2 + H,0

NH-NH, hidrazon

Ung dung

Dung hgp chat 2,4-dinitro phenyl hidrazin dé
nhin biét hgp chit cacbonyl (nhin bi€t andehit,
xeton)
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ANDEHIT-XETON
Voi hidrazin ( NH ~-NH )

N

O,N O,N
\é&é ' Ay S
P :NH,-NH NO, ,C.N—NH NO* + H,0

2,4-dinitro phenyl hidrazin 2,4-dinitro phenyl hidrazon
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ANDEHIT-XETON

;HA 2. Phan Wng cua H_
A

2.1 Phan ving ngung tu andol va ngung tu croton

Ngung tu andol

La phan ing giita andehit va andehit, phan @ng giita
xeton va xeton, phan d@ng giita xeton va andehit
trong moi truong bazo ( OH,, Na,CO....) tao nén hgp

chat c6 hai nhém chifc (-C=0; va nhém - OH)
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ANDEHIT-XETON

2. Phan @ng cua H

2 a

\\

2.1 Phan iing ngung tu andol va ngung tu croton

Bai tap 10: cho biét san phAm cua cdc phan @ng sau

OH
—

2 CH,-CHO CH,-CH-CH,-CHO




ANDEHIT-XETON

Ngung tu andol va ngung tu croton

N

Ciéc andol khong bén véi nhiét, khi dun chiing véi cdc chat hit nuéec,
ching dé mat nuéc tao hgp chat khong no. Phan wng nay goi la

ngung tu croton hda

Bai tap 10: cho biét san pham cua phan @ng sau

&1{3-CH=CH-CHO + H,0
OH
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CH3—iH—CH2—CHO




ANDEHIT-XETON

j Ngung tu andol va ngung tu croton
N\

Bai tap 11: cho biét san pham cua cdc phdn @ng sau

CH3-(E-CH3 OH- (|:H3
I ~ CH,-C-CH,-C-CH,
e

2
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ANDEHIT-XETON

-H Ngung tu andol va ngung tu croton
N\

Bai tap 12: cho biét san phAm cua cdc phan @ng sau

OH

2) CH,CHO + CH,CH,CHO
b) CH,CHO + CHyf-CH; o
O g
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ANDEHIT-XETON

2.2 Phan ng ngung tu Claisen-Smith

La phan @ng ngung tu gitta gitta mot andehit thdm (hoic xeton

thom) véi mgt andehit hodc mot xeton co H_ vai xuc tac la bazo

Bai tap 13: cho biét san pham cua cdc phan @ng sau

@CHO + CH,-CHO Y N @?H CH,-CHO
|
@CH=CH-CHO + H,0
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ANDEHIT-XETON

2.2 Phan ing ngung tu Claisen-Smith

Bai tap 14: cho biét san phAm cua cdc phan @ng sau

H3COCHO + CH3—ﬁ1—CH3 H3CO ?H_CHz_ |_CH3
O

OH O

| e
H3COCH:CH—| -CH,

O
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ANDEHIT-XETON

2.3 Phan @ng Cannizzaro

- Phan ing cua andehit khong c6 H,
- Phan ng xay ra trong mdi trudng bazé¢ manh
.c=0 bazma@ 5, _cyon
H
andehit muoPufhxit ancol

kho@ coﬁa

Bai tap 15: cho biét san pham cua cdc phan @ng sau

HcHo NAOH % HCOONa + CH,0H
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ANDEHIT-XETON

2.5 Phan iing halogen hoa

Xiic tac axit: chi thay thé 1 H, bing nguyén tif halogen
Xiic tac bazo: thay thé hoan toan cac H, biing nguyén tif halogen

Bai tap 16: cho biét san pham cua cdc phan @ng sau

CH;CCHACH; H;O"
| - !
0

CHsC CH-CH4 OH
| = *
)

04/01/11 602003  hop chat cacbongB



ANDEHIT-XETON

j 2.5 Phan ving haloform
N\

Phan ng nay chi dung cho hgp chit cacbonyl c6 dang metyl ceton

CH,-C-R
) ﬁ v@®1a €k, co@ankyl, go@naryl
O

CH,-C-R

(I) + X, +NaOH —>CHX, + RCOONa
Haloform
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ANDEHIT-XETON

3. Phan @wng khit hgp chat cacbonyl

3.1 Khur cacbonyl thanh ancol

+ Tac nhan khit 1a H,: xic tac Pt, Ni, Pd : hoan nguyén ndi
C=C, C=0,
+ Tac nhan khit LiAlH, : khong hoan nguyén néi C=C; chi

hoan nguyén néi C=0 (trong andehit, xeton, este, axit

cacboxylic)

Bai tap 17: cho biét san phAm cua cic phan wng sau day
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+ H, N, CH,-CH,-CH,0H

+LiAlH, —CH,=CH-CH,OH

"
CH2=CH-CH2-ﬁ-OH + LiAlH, E) CH,=CH-CH,-CH,OH
O

CH2=CH-CHz-ﬁ-O-CH3+ LiAlH, —= CH,=CH-CH,-CH,0H
0

LiAIH
CH3-CH2-ﬁ-CH2-CH2—COOH *> CH,-CH,-CHO-CH,-CH,-CH,OH
O



ANDEHIT-XETON

« 3.2 Khit hop chdt cacbonyl thanh hidrocacbon
R

R _
TR g Z0-He/HC g cH R 4+ H,0
O




ANDEHIT-XETON

4. Phan iing oxi hoa

\§

Andehit dé bi oxi héa thanh axit cacboxylic tuweng ng véi cac tac nhan

oxi h6a manh nhu K,Cr,0., va cdc tac nhin oxi héa yéu nhu Ag*, Cu?*

> Xeton chi bi oxi héa khi dun néng véi cac chat oxi h6a manh (KMnO o
K,Cr,0.) do do thuong bi dut mach hai bén nhom C=0, tao hon hgp cac

axit cacboxylic
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ANDEHIT-XETON

4. Phan itng oxi hoa

Bai tap 18: cho biét san pham cua cdc phan @ng sau

R-CHO + [O]—=RCOOH

CH,-CH,-CH,-(-CH,-CH

3
O
o + [O]

> CH,COOH (axit axetic)

> CH,-CH,-COOH (axit propionic)

> CH,-CH,-CH,-COOH (axit butiric)
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ANDEHIT-XETON
4. Phan iing oxi hoa

ng dung

Pé nhan biét andehit trong hon hgp cia andehit, xeton va cac

chat hitu co khiac dung

Thuéc thi Tollens (1a dung dich ctia AgNO, trong NH,, ion Ag* ton tai &

dang phic [Ag(NH,),]* ) dung d€ nhan biét andehit béo 1an andehit them
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ANDEHIT-XETON

4. Phan itng oxi hoa
N\

Bai tap 19: cho biét san pham cua cdc phan @ng sau

1. [Ag(NH
R-CHO ) RCOOH + Ag
2.H,0"

1. [Ag(NH
2. H,0'

1. [Ag(NH,),]*
@CHO 5 COOH + Ag
2.H,0
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RCOCH,

), 1*
> L ho@ pha OO




ANDEHIT-XETON

4. Phan iing oxi hoa

Thudc thi Fehling (1a phitc cia Cu?*) dung d€ nhan biét andehit
béo
Bai tap 20: cho biét san pham cua cac phan @ng sau (néu c)

2+
R-CHO—C“—+>

2

2
RCOCH, %"

H,0

2+
CHO — %" o
H,0
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BAI TAv

Cau 1: Chat nao sau day khong phan ng véi natri bisunfit NaHSO,
a) Axeton

b) 3-pentanon




2: Chit nao sau day khong phan @ng véi NaHSO,

Propanal
Butanal

Dietyl xeton




Cau3

4

Cha nao sau diy khong cho phan ng iodoform

Axetophenon Pentanon-3

Axetandehit Phenyl axetandehit

2-propanol Pentanon-2




Cau4

Chat (A) C.H,,0 c6 tinh quang hoat, khong tiac dung véi thudc
thu Fehling, khong tdc dung véi bisunfit nhung cho phan Wng
vGi phenyl hidrazin. Xdc dinh CTCT cua (A)
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Cau s

Hgp chat (A) C.H,,0 cho phan ing iodoform, nhung khong
tac dung véi thudc thit Tollens va phenyl hidrazin, hgp chat
c6 chita 2 trung tam bat doi xing. Xac dinh CTCT cua (A)
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