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Hoc la thich ngay!

BAI GIANG: HOP CHAT CARBONYL (TIET 1)
CHUYEN PE: HQOP CHAT CARBONYL — CARBOXYLIC ACID
MON: HOA HQC 11
GIAO VIEN: PHAM THANH TUNG

v Néu dwge khdi niém hop chat carbonyl (aldehyde va ketone).

v’ Goi duwoc tén theo danh phdp thay thé ciia mét sé hop chdt carbonyl don gian (C1 — C5); tén
théng thuong ciia mét vai hop chat carbonyl thieong gap.

v M6 ta duwoc dac diém lién két cia nhém chirc carbonyl, hinh dang phdn tir ciia methanal va
ethanal.

v Néu duwoc cac dac diém vé tinh chat vat li (trang thai, nhiét do soi, tinh tan) cua hop chat
carbonyl.

v’ Trinh bay dwoc tinh chat héa hoc cau aldehyde va ketone: phan ing khir (véi NaBHy hodc
LiAlH,); phan vmg oxi héa aldehyde (véi nuée bromine, thuoc thir Tollens, Cu(OH)/OH'); phan
ung cong vao nhom carbonyl (voi HCN), phan wng tao iodoform.

v Quan sat video cdc thi nghiém: phan g trang bac, phan g véi Cu(OH)»/OH', phdan nwgs tao
iodoform tir acetone; mo ta dwoc cac hién twong thi nghiém, gidi thich dwoc tinh chat héa hoc
ciia hop chat carbonyl va xdc dinh dwoc hop chat ¢é chira nhém CH;CO-.

v’ Trinh bay dwoc g dung ciia hop chdt carbonyl va phirong phdp diéu ché acetandehyde bang
cach oxi héa ethyleen, diéu ché acetone tir cumene.

@ I. KHAI NIEM, DANH PHAP

a. Khai nié¢m

- Hop chat carbonyl 1a cac hop chit hitu co c¢6 trong phan tr nhém chirc carbonyl (C = O).
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Tinh ddu qué Tinh ddu bac ha
b. Danh phap

- Tuan thu theo quy tic 3 budc thong thudng
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- V6i aldehyde don chirc, khdng can goi vi tri nhém chuc

- Aldehyde tan cung boi duoi “al”

- Ketone tan cung boi duoi “one”

CTC: aldehyde no, don chirc, mach hg: ChH2,0 (n 2 1)

@1 Viét ddng phan aldehyde va ketone ng véi cdng thirc sau va goi tén (danh phép thay thé):

Vs

- -~

a. CsHeO

CHs — CH2 — CHO: propanal

CH3z — CO — CHa: propanone

b. C4HgO

CH3 — CHz2 — CH2 — CHO: butanal

CH3 — CH(CHz3) — CHO: 2 — methylpropanal

CHs — CO — CH2 — CHa: butanone

Vi du:

CH3 — CH(CHz) — CH2 — CHO: 3 — methylbutanal
CHsz — CH(CHas) — CO — CHzs : 3 — methylbutan — 2 — one
- Mot sb aldehyde va ketone c6 tén thong thudng
Aldehyde formic (formandehyde): HCHO methanal
Aldehyde acetic (acetaldehyde): CH3CHO ethanal
Aldehyde benzoic (benzaldehyde); CeHsCHO
Acetone: CH3 — CO — CH3

:@,_ Viét cdng thirc cAu tao ung vai cac hop chat carbonyl cé tén goi dudi day:

- ~

a. propanl: CHz — CH2 — CHO

b. 3 — methylbut — 2 —enal: CHs - C(CH3) = CH - CHO
c. petan —2 —one: CH3 — CO — CH2 — CH2 — CHs

d. 3 —methylbutan — 2 — one: CHz — CH(CH3s) — CO — CH3

@ Il. PAC DIEM CAU TAO

o’
Il
/C\

= Lién két déi C = O phdn cuc vé phia nguyén ti oxygen.

= Nguyén tz C trong nhom carbonyl lai hoa sp?
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@ Ill. TINH CHAT VAT Li

- Aldehyde va ketone c6 nhiét do sbi thip hon alcohol va cao hon cac hydrocarbon c6 phan tir khdi tuong

duong.

- Céc aldehyde c6 phan tir khéi nho (HCHO, CH3CHO) ¢ trang théi khi, cac hop chat crbonyl théng dung

khéc & trang thai long (diéu kién thuong).

- Methanal, ethanal va acetone tan vé han trong nudc.

@ IV. TINH CHAT HOA HOC

Phan wng khi

- Aldehyde va ketone déu bi khir boi cac tac nhan nhu: NaBHa, LiAlH4; ... tao thanh alcohol.

AN 7\ <
ﬁ + 2[H+] LiAlH, NaBH, C|H
Hy(xt, °)
- OH
Vi du:
//_\\ -
LidlH.
CH3CH =Q + Z[H"'] 4 CH3CH20H
s\_//
NaBH.
CH3 —-C- CH3 + 2[H+] 4 > CH3 _CH- CH3
Téng quat:
/—\
RCH=0 +  2[H7] LiAlH, RCH,OH
K_//
./_\
R-C-R’ + 2[H+] NaBH, o

A R |

’ OH
Vi du:
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//__\\H{

2
CH,=CH - CHO

CH, - CH, - CH, - OH
Ni, 0

2

LidlH,

CH,=CH - CH, - OH
3@: Khtr cac hop chat sau boi tac nhan NaBH4
a. propanal.

CHs— CHy— CHO —NBHs 4 ol GH, - CH, - OH

b. 2 — methylbutanal.

CHs — CH2 — CH(CH3) - CHO — 2884 5 cH; — CH, — CH(CH3) — CHz — OH

c. butanone.

CH3— CO — CH — CHs —2284 5 CH; — CH(OH) — CHz — CH3

d. butenal (aldehyde acrylic)

CH,=CH - CHO —N88Hs 4 o1, = CH - CHO

Phan ng cong
- Véi tac nhan HCN

5 45 3\ & + H.O*
CH;-CH-0 + H-CN ——— (CH, CH-OH —— CH3—(|3H—OH + NH,
e |
CN COOH

/_—\ B CN COOH
s s si 9 | + H,0* |

CH;-CO-CH; + H-CN —— CH,-C-CH; —"CH3—(|J—CH3 +  NHy”

N~

OH OH

= San phdam trung gian dé dang b thiy phdn trong méi trwong acid.
Phan rng tao iodoform
- Céc aldehyde, ketone c6 nhom methyl (—-CHs) gan vao nhém carbonyl (C = O) c6 thé tac dung véi 1, trong
dung dich kiém.
CHs — CO — CHs + 3I2 + 4ANaOH — CH3 — CO — ONa + CHIslvang + 3Nal + 3H.0

R—-CO - CHs + 3l2+ 4ANaOH — R - CO — ONa + CHIs + 3NaO + 3H20
Phan &ng oxi héa aldehyde

*Chu trinh oxi héa:
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[0] [0]

Alcohol =———  Aldehyde ——  Carboxylic acid =— CO,

[O]

> Ketone

- Oxi héa aldehyde bai nudc bromine
R-CHO + Bro— R - COOH + 2HBr
= Mdt mau nwéc bromine
VD: CH3 — CHO + Brz + H.O — CH3 — COOH + 2HBr
- Oxi h6a aldehyde bing thubc thir Tollens.

LY

_‘@: Quan sat thi nghiém va tra 1oi cac cau hoi sau:

- Vi sao can thém dung dich NHs ti khi dung dich trong suét.
AgNO3 + NH3z — Ag20 + NH4*
Ag20 + NH3 — [Ag(NHs3)2]OH

Phirc chat ciia Ag véi NH3
— Khi nay mdi tao ra duroc thusc thir Tollens
- Hién tugng thu duoc sau phan tng la gi? Vi sao?
CH3CHO + 2[Ag(NH3);]JOH — CH3COONHa + 2Ag + 3NHs + 2H,0

R — CHO + 2[Ag(NHs)2JOH — R — COONHa + 2Ag + 3NH3 + 2H20

= Phdn ung trdang gwong/ trang bac

0O (@)

4

- O-NH,
[Ag(NH).]OH

O
v
NH, C +  2Ag
N
O - NH,

(NH,),CO,

- Oxi héa aldehyde bing copper (I1) hydroxide
R — CHO + 2Cu(OH)2 + NaOH — R — COONa + Cu201d6 gach + 3H20

= Xuadt hién két tia mau dé gach
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0 Y O
/-
CH.L c// tuOm: |, cH,-C + Cu,0
N (NaOH), £ N
H O —Na
o) y 0
V4 + Cu(OH), /OH H_C /2 v Cu0
H-C .

+ Cu(OH), /OH

O

4

ONa-C + Cu,0

N

O —Na
@ V. ’NG DUNG
San xudt vdt liéu xdy San xudt keo déan
nhiea FORMALDEHYDE

@

2
g
s
At

San xudt son

Bado quan mau sinh vat

& ?u'- ST ~
San xudt chdt né
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CH,;-C
3 \ /C\

San xudt acetzc aczd

t z San xudt chlorofo; m

ACETALDEHYDE ACETONE

Cl

O“QENTLV p%

|| || =
CH,-C-0-C-CH, N

San xudt acetic anhydride Téng hop hiku co Dung moi hitu co

@ VI. PIEU CHE

- Oxi hoa alcohol

| —9 5 Aldehyde

1 —°L Ketone
- Oxi héa hydrocarbon:

+ Oxi hoa ethylene thanh acetaldehyde

+0, N
C2Hsa ~pqci,,cuc, - CHsCHO
+ Oxi h6a cumene thanh acetone.
CH, - CH - CH, OH

(0] + CH,-CO-CH,
+H*
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