. Dinh nghia
2. Danh phap
3. Phuong phap diéu ché&
4. Tinh chat vatly

5. Tinh chat héa hoc

12/7/2010 606001

hgp chat cacbonyl



DPinh nghia

O R-ﬁ-R'

andehit xeton
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Panh s6 sao cho nhom —C=0 c6 s6 thua tu nho nhat
Cach doc

andehit : tén hidrocacbon tuong \ng + al

xéton : tén hidrocacbon tuong @ng + on
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Cdch 1: tén cua axit twong @ng + andehit (thay cho tur axit)

Cdch 2 : thay dudi ic trong axit bing andehit
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Tén goc hidrocacbon tuong ¥ng + xeton

Bai tap 1: goi tén cua cidc hgp chat

Metanal (IUPAC)
H-CHO
Andehit formic

Formandehit
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Andehit axetic

Axetandehit

CH,-CH,-CHO Propanal

Andehit propionic

Propionandehit
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CH,=CH-CHO Andehit acrylic

Acrolein

CHO-CH,-CH,-CHO Butandial-1,4
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i

Andehit benzoic

Benzandehit

OH
CHO
o-hidroxi benzandehit
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O Dimetyl xeton

H.C—C—CH,-CH,  Butanon
3 || 2 3

O Etyl metyl xeton
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Metyl propyl xeton

pentandion-2,4

Axetyl axeton

axetophenon

Metyl phenyl xeton

hgp chat cacbonyl
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Diéu ch&

Bai tap 2: cho bi€t san pham chinh clia ciac phan @ng sau

Cl
CHs-CHz-C(Cl + H,0 _NaOH  cH _.CH,-CHO+ 2NaCl

Cl
KOH/ rugu
CHs-CHZ-Cl(Cl e~ CHyC=CH +KCl + H,0
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CH,-C-CH,-CH

Cl |
0

3+ H,0 _NaOH CH,-C-CH,-CH,

Cl

CH,-C-CH,-CH, KOH/TUeu cy c=c.cH,
o T°C
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Diéu ch&

AN AN
>c=cHR' 9% _  3c-0 +R'-CHO
R" 2.H,0/Zn R

Bai tap 3: cho biét sin pham chinh ciia phan ¥ng sau

3
1.0, _ CH3-|(|I-CH2-CH2-CH2-CHO
2. H,0/Zn 0
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" Diéuché

HgSO,

HC=CH + H,0 ~ CH,CHO

HgSO,

R-C=CH + H,0
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Diéu ch&

R-C-Cl Pd-BaSO
(ﬁ; + H, 274 R-CHO 4+ HC(I

Bai tap 6: cho biét san pham chinh cia ciac phan Wng sau

CH,-CH,-C-CI Pd-BaSO,

2}) + H, > CH,-CH,-CHO+ HCl
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~ Piduchd

R-C=N + R'-Mg-Br —— R-ﬁ:-R' NH

0 3
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~ Piduchd

6.1.1 Dung tac nhin K,Cr,0./ H,50,

K.Cr,O
R-CH,-OH 2H+2 I= R-CHO

6.1.2 Dung tac nhdn CuO

R-CH,-OH+ CuO —=R-CHO+ Cu + H,0
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" Diuché

Bai tap 7: cho bi€t sin pham chinh cta phan d@ng sau
OH O
K,Cr,0O,
+
H

>

xiclohexanol xiclohexanon
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- Dé tham gia phan @ng céng 4i nhan

- Dé cho phan tng th&¢ H_ (so véi nhém -C=0)
- Phan dng oxi héa khu

- Phan wng khit h6a nhém -C=0
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1. Phan wng cong ai nhan (A,)

C
Y /|

X-Y thuong la cac hgp chat H-OH; H-OR; H-CN, NaHSO,, R-MgX;

NH, va dan xuat cia NH,
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1. Phan wng cong ai nhan (A,)

C trong nhém —C=0 cang thi¢u dién ti¥, Y3 tdc dung cang dé=

phan @ng cang dé

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

va xeton
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H

o+
5+ &— |
R-C-H + H-CN == R-C-CN

OH
2-hidroxi nitrin (xianohidrin)
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8 NG— H OH HOQ
RECC N, Hon B ReC Nn WD geconp,
UL OH OH
N 7 O | oH
RO N, Hon - - SRECC 0o Ny
OH OH OH OH

12/7/2010 606001 hgp chat cacbonyl

24



o T
—

ol
O
O+ R
H,C—C—R PNa 4, |
(. + $=0 —= CH;- —SO3Nal

OH OH
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- Tach andehit, xeton ra khoi hon hgp cac chat hitu co khac

- Hoan nguyén cdc san pham cong bisunfit bing axit hoic bazo

l|{
CH,.-C-SO_.Na
3 3 HC—C—R
? + HCl—— 3 ] + NaCl+ SO.+ H,O
OH O 2 2
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Phan ung vé6i ancol (ROH)

8_
O Ay OH Ay OR'
hemiaxetal axetal
R_8+_R" 8+ 8_ H_|_ $H H+ 1|{n
((|) s + H_OR'T» R-C-OR' _ = R-C-OR'
N OH ~  Or
hemixetal xetal
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Phan ung voi ancol (ROE

R-C-OR' + R- C OR'
~+ 7 TN
OH +OH
ar i
R CH OR' + H OR! R- 'OR'
OR'
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’han ung vo1 ancol (RO

Dung dé bao vé nhém andehit hosic nhém xeton

\IM ’\n/\)/_<\ =W
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Phan ung voi ancol (ROH

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

O+ A III
CH3'ﬁ_H + OH-CH.-CH.-OH —= H,C—C——0—_
2 2 + 3
(} H | /CH2
5— O—H,C
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Phan ung voi ancol (ROH)

N OH
hemiaxetal
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.. Vou hydroxylamin (NH ,-OH
e = -

|
NH-OH oxim

Andehit + NH,OH — andoxim

Xeton + NH,OH — xetoxim
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ANDEHIT-XETON

i Véi hidrazin ( NH,-NH.,)

N\ 8- Ay \ \

/C:O+ :NH,-NH, —N>/(|:—0H _>/C:N—NH2 + H,0
NH-NH, hidrazon

Ung dung

Dung hgp chat 2,4-dinitro phenyl hidrazin dé

nhan biét hgp chit cacbonyl (nhan bi€t andehit,

xeton)
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Voi hidrazin ( NH,-NH,)

2,4-dinitro phenyl hidrazin 2,4-dinitro phenyl hidrazon
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ANDEHIT-XETON
i 2. Phan ing cua H_

2.1 Phan itng ngung tu andol va ngung tu croton

Ngung tu andol

La phan @ng gitta andehit va andehit, phan Wng giira
xeton va xeton, phan d@ng giita xeton va andehit
trong moi truong bazo ( OH-, Na,CO,..) tao nén hgp
chat ¢6 hai nhém chie (-C=0; va nhém —OH)
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2. Phan wng cua H

Bai tap 10: cho bi€t san pham cua cac phan @ng sau

2CH,-cHo 28 CH,-CH-CH,-CHO

OH
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ANDEHIT-XETON

Ngung tu andol va ngung tu croton

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

ngung tu croton hoa

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

CH3-?H—CH2—CHO ToC
~ CH,-CH=CH-CHO + H,O

OH
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CH -fE-CH3 OH" |3

> CH,-C-CH,-C-CH,
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Ngung tu andol va ngung tu croton

»  CH,CHO + cH,cH,cHO °OH_

b) CH,CHO + CHyf-CH; on

O
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2.2 Phan ung ngung tu Claisen-Smith

thom) véi mot andehit hodc mot xeton co H, vdi xuc tac la bazo

Bai tap 13: cho biét sin pham cta cdc phan @ng sau

@CHO + CH,-CHO SOHe @?H CH,-CHO

| e

@CHzCH—CHO + H,0
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2.2 Phan ung ngung tu Claisen-Smith

H3COCHO + CH,-0-CH, —>H3c—@ H-CH, C.CH,
0 ]

OH O
[

H3COCH=CH-| -CH,

O

12/7/2010 606001 hgp chat cacbonyl 41



2.3 Phan &ng Cannizzaro

- Phan wng xay ra trong mdi truéng bazo manh

-C=0 bazomanh ¢4, _cH0H

H
andehit mudi cda axit ancol
khong co H

Bai tap 15: cho biét sin pham cta cdc phan @¥ng sau

acao MOHSY% geoona + cH0H
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2.5 Phan ting halogen hoa

.

Xiic tdc bazo: thay th& hoan toan cac H_ bing nguyén ti halogen

Bai tap 16: cho biét sin pham cta cdc phan @ng sau

H O
” + 1 —>

CH CCH CH OH
+1 —

]
O
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CH,-C-R
E

vGi R 1a H; gbc ankyl, goc aryl
CH,-C-R

+ X, + NaOH ——CHX, + RCOONa
Haloform
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... . Phan ung Khu hgp chat cacbonyl
2 — -

3.1 Khwt cacbonyl thanh ancol

+ Téac nhan khi 1a H,: xdc tac Pt, Ni, Pd : hoan nguyén néi
C=C, C=0,

+ Tac nhan khi LiAlH, : khong hoan nguyén ndi C=C; chi
hoan nguyén noi C=0 (trong andehit, xeton, este, axit

cacboxylic)
Bai tap 17: cho biét san phAm cuda cdc phan @ng sau day
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-+

CH,=CH-CH,-(-OH | A1H4E, CH,=CH-CH,-CH,OH
0

CH2=CH'CH2'| 'O'CH3_|_ LiAlH, — CH,=CH-CH,-CH,OH
O

LiAlH
CH,-CH,-C-CH,-CH,-COOH 4> CH,-CH,-CHO-CH,-CH,-CH,OH

O



-(C- Zn-Heg/HCl
-

+ [H] R-CH,-R'+ H,0

O
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ANDEHIT-XETON
4. Phan itng oxi hoa

Andehit dé bi oxi héa thanh axit cacboxylic tuong Wng véi cac tdc nhan

oxi héa manh nhu K,Cr,0,, va cic tac nhan oxi héa yéu nhu Agt, Cu®*

" Xeton chi bi oxi héa khi dun néng vdi cic chat oxi héa manh (KMnO,,
K,Cr,0.) do d6 thudng bi dit mach hai bén nhém C=0, tao hon hgp cic

axit cacboxylic
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4. Phan iing oxi hoa

R-CHO + [O] —=RCOOH

CH3—CH2—CH2-(ﬁ)Z-CH2-CH3 + 0]

CH,COOH (axit axetic)

> CH3-CH2-COOH (axit propionic)

—> CH,-CH,-CH,-COOH (axit butiric)
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4. Phan ting oxi hoa

Pé nhan biét andehit trong hdn hgp cua andehit, xeton va céc

chat hitu c¢d khac dung

Thudc thit Tollens (12 dung dich cia AgNO, trong NH,, ion Ag* ton tai ¢
dang phuc [Ag(NH,),]* ) dung d€ nhan biét andehit béo 1an andehit
thom
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4. Phan iing oxi hoa

. [Ag(NH,),J*

R-CHO > RCOOH + Ag

2. H,0"
R
RO, - [Ag(NH3)2]’ khong phan tn
2. H,0' S PRAT TS

1. [Ag(NH.),]*
@CHO - COOH + Ag
2.H,0
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4. Phan ting oxi hoa

béo
Bai tap 20: cho bi€t sin pham cia cdc phan ¥ng sau (né€u cé)

Cu2+
+

R-CHO

2

2
RCOCH, &%~

H,0

2+
CHO —S%"
H,0
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a) Axeton

b) 3-pentanon
¢) Phenyl axetandehit

d) Propanal
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Sutana

Dietyl xeton
Axeton
Axetandehit

Acetophenon
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AXetanacil €nyl axetandenl

2-propanol Pentanon-2
Etanol Axeton
n-propanol
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thu Fehling, khong tac dung véi bisunfit nhung cho phan @ng
vGi phenyl hidrazin. Xac dinh CTCT cua (A)
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dgp chat D cho phan ung iodoform, nhung khong

6t 14
tdc dung véi thudce thit Tollens va phenyl hidrazin, hgp chat

c6 chifa 2 trung tdm bat doi xitng. Xac dinh CTCT cua (A)
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