(DUQC STBAI HOC)

HOP CHAT HPU CO TAP CHUC

Huynh Hoang Thuc
hhthuc@ump.edu.vn

Quan sdt mét sé cdu triic ciia mét sé hop chat
dwoc dung lam thuéc sau

Thuébc gay té cuc bo, phong bé déy than kinh ngoai bién va
phong bé day than kinh c6t song durgc str dung dé gay mé.(")

Eney d . “*

Acetaminophen Procaine Propanolol
(Paracetamol)

Thubc gidm dau duoc st dung Thudc déi khang beta adrenergic khéng

dé kidm soéat con dau va nhw chon loc duoc str dung dé diéu tri ting

v Nhi*rng hop chét nao cé bao nhiéu loai nhém chirc?
v/ Hay liét ké tén cac loai nhém chirc nay.

(1) https.//go.drugbank.com/drugs
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1. GIOI THIEU CHUNG

1.1. PINH NGHIA
1.2. Phan loai
1.3. Danh phap

1.1. DINH NGHIA
= Hop chat tap chirc la hop chéat hiru co trong phan t&r c6 it nhat hai
nhom chure khac nhau.
= Vidu:
H3;C—CH—COOH HO—CH,—CH—COOH CHO COOH
| | H——OH
OH NH, HO——H
Acid lactic Serin H—|OH
H——OH NH,
CH,OH
D-Glucose Acid p-aminobenzoic
H;C._ _COOH
Phan biét hop chét HO™ ™y ~OH hd
) OH NH,
“da chire” va “tap chure” .
P Propan-1,2,3-triol Acid 2-aminopropanoic
(Glycerol/Glycerin) (Alanin)




1.2. PHAN LOAI

Hop chat
tap chirc

Halogenoacid

Hydroxyacid

Hydroxyaldehyd/keton

Keto-aldehyd/acid/ester,

diketon

Carbohydrat

Amino acid, peptid, protid

\ Cac hop chat
don gian

> Cac phan tlr
sinh hoc

1.3. DANH PHAP

< Danh phap théng thwéng (Hydroxyacid, aminoacid, carbohydrat).

(o)

)J\/\/CN

(o] o) (0] (0]
%OH OH /S\/\A)kOH H2N WOH
OH OH NH, NH,
Lactic acid Salicylic acid Methionin Glutamin
OH OH OH O
H /O
OH OH OH OH
Mannose Fructose
(0] (o) i
? )J\/\/CN Danh phap IUPAC
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1.3. DANH PHAP

% Danh phap IUPAC
« Chon mach dai nhat chira nhém chirc cé wu tién cao nhét.

« Trong phan t& hiru co' chi c6 mdt nhém chire chinh dwoc dat tai hau to

ngay sau tén cuda loai loai lién két ho&c mach chinh d&c biét;

« Mot/Cac nhém chire phu dwoc dét tai tién té cung véi nhanh/nhém thé

va duoc sap xép theo thi tw xuat hién clia chir cai du tién trong tén.

Locant-lién két—locant—chtrc chinh

Locant—do bdi+tén nhanh/thé/chirc phu] (c6 kém do boi chiic)

TIEN TO HYDRIDE NEN HAU TO

(Prefix) (Parent hydride) (Sufffix)

Mach chinh: mach C (no/khéng no; hé/vong) hoac vong thom ] ’

1.3. DANH PHAP
Q Thd tw wu tién cua cac nhom chire thwong gap:

Acid > Sulfonic > Halogenoacid > Ester > Amid > Nitril > Aldehyd > Ceton >
Alcol > Thiol > Amin

wu tién thép wu tién cao
= chdre phu o e

hire chinh
)J\/\/CN o
=

1

o
3
6}1\4/\2/(;[\1 —

Q Hop chat dang muébi: Cation — Anion

50
H3(l3 o @r
H3C\N/CH3 @ )J\ N N/
o 0" “CH;, |
CHs =
Tetramethylammonium acetat Methylpyridinium bromid v

9/17/2023



9/17/2023

1.3. DANH PHAP

Tén goi dang hau td, tién t6 va th tw wu tién

cua cac nhoém dinh chirc

Nhém chirc Hau té Tién té Nhom Hau té Tién té
chirc
Cation oni Onio -CHO al, carbaldehyd Formyl
Anion at, id Ato, ido >C=0 on Oxo
—-COOH oic, carboxylic Carboxy >S=0 thion Thioxo
-SO;H sulfonic Culfo —OH ol Hydroxy
—cox oylhalogenid, Haloformy _SH thiol Mercapto
carbonyhalogenid
—CONH, amid, carboxamid Carbamoyl —NH, amin Amino
—CONHCO imid, dicarboximid  Iminodicarbonyl =NH imin Imino
—-C=N nitril, carbonitril

Cyano

1.3. DANH PHAP

Q0 Mét sé vi du dién hinh vé hop chéat tap chirc

OH
-0 OH 0
cl Cl
Br O Br O
o™
NH, 0 NH,
OH
CN CN

OH

Ethyl 3-bromobutanoate

Acid 4-cloro-3-hydroxy-4-methoxy butanoic

OH Acid 5-amino-4-cyanohexanoic

3-Methoxy-4-nitro cyclohexan-1-carbaldehyd

12




1.3. DANH PHAP

cn Ox_OH
U Bai tap
aC o fl
OH
o
CN O /
b/ /l\/LV)L 9 c
o™
OH OH
ol M/CN h/ § CN
0o o
o)
y OH
d/ N
Br ! cl
o)
Br
OH _
ol \Oik i sz
13
NH

1.3. DANH PHAP
% Danh phdp ban hé théng

U Cac hydroxyacid

o)
o o
HO—-H,C—COOH H;C—HC—-COOH & SoH
(l)H OH
Acid a-hydroxyacetic Acid a-hydroxypropionic  Acid a-hydroxybutyric
(AHA) (APA) (ABA)
OH O o
)\)J\ Ho\ﬁ/\/\)J\
p OH OH
Acid [B-hydroxybutyric Acid g-hydroxycaproic ”

9/17/2023



1.3. DANH PHAP
< Danh phdp ban hé théng
vi tri nhom thé —> ®

U Cac aminoacid

o
H3C—H(|3—COOH
NH,

Acid o-aminopropionic

o
H3C—H(I:—H(l3—COOH
CH3 NH2

Acid ot-aminoisovaleric

NH, OH OH OH
B 0 OWO
NH,

Acid B-aminobutyric Acid oi-aminoglutaric

€ O oci,i
c-c-c-Cc-C-C-C_

OH
. {—= tén thwdng cla acid
\
O
OH
H,N
Mo
NH,

Acid a,e-aminocaproic

B OH

o

o]

HO NH;

Acid o-amino-B-(p-hydroxyphenyl) propionic

15

2. CAC HO HOP CHAT TIEU BIEU

2.1. Halogenoacid
2.2. Hydroxyacid
2.3. Hydroxyaldehyd/ceton

2.4. Cetoaldehyd/cetoacid/cetoesster

16
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2.1. HALOGENOACID
a. Cau tao va danh phap
= Puoec tao thanh do sw thay thé mét hay nhiéu nguyén t&r H trén gbc
hydrocarbon cla acid carboxylic bang cac nguyén ttr halogen.
= Vidu:
ClI—CH,—COOH H3C~CH—CH,~COOH
Br
Acid 2-chloroacetic Acid 3-bromobutanoic
4 3 2 1 Yy B«
H3C—CITI—CH2—COOH H3C—CITI—CH2—COOH
Cl Cl
17
2.1. HALOGENOACID
b. Diéu ché

% Halogen héa acid carboxylic

Téac nhan Cl, (4nh sang): san pham thé mono- va poly-.

Cl
C|2 Clz | Clz
H;C-COOH —— H,C-COOH ——> HC-COOH —— CI;C—COOH
als &l als CI:I als

= V&i cac acid mach dai thi khi s& dung Cl, (anh sang) khong sinh ra

san pham thé tai vi tri a.

cl, B
—— H,C—CH,—COOH
als |
H,C—CH,—COOH — ¢
Cl
2 > H,C—CH—COOH
® i
H Cl

= Mét sb tac nhan khac: PCl;, N-Bromosuccinimid (NBS), (SOCI,)

18




2.1. HALOGENOACID

b. Diéu ché

% Halogen héa acid carboxylic

= Halogenocarboxylic mach théng: sir dung X,/P dd

Br2
HsC—CH,—~COOH ——= H;C—CH,—COBr
P

jBrz
H,0

H3c—(I:H—COOH -~ H3C—(|:H—COBr
Br Br
= Halogenocarboxylic thom:

COOH COOH
. x, _AlCl

19

2.1. HALOGENOACID

b. Diéu ché

% Céng HX va acid chwa no Cl CH,~CH—COOH

CH,=CH-COOH —— ¢

HCI

C‘:HfCHszOOH (Anti-Markovnikov)
Cl

Giai thich:

C\ @

0]

@// “H po-n
‘OH .

o x ﬂ o ;

: @ ® o
/Yo H_» /YO\H - % ~H

OH q ~
:OH
Acid acrylic 0 =

o2
/kh// SH m-o-m
OH

— |

o

X ~H Cl (0] Cl OH
o ‘QH . Y

Cl

9/17/2023
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2.1. HALOGENOACID
b. Diéu ché

% Tuwr acid alkyl malonic

/pOOH Br, QOOH t /pOOH
R—HC —> R-C-COOH — R—HC

\ als ' -CO, \

COOH Br Br

% Tw hydroxyacid

H,C—CH,—CH,—COOH + HCl —> H,C—CH,—CH,—COOH + H,0
| |
OH cl

21

2.1. HALOGENOACID
b. Héa tinh

% Tinh chat cda nhém acid

NaOH
c‘:Hz—CHfCOONa
cl
C,HsOH/H*
c‘:HfCHz—COOH - c‘:Hz—Cchooczl-l5
cl (o
PCls c‘:Hz—Cchom
cl

22
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2.1. HALOGENOACID

b. Héa tinh
% Tinh chat cia nhém halogen
CH,ONa \
- CHyCH, COOH
OCH,
CH;COONa (‘:HszH-fCOOH > SN
OCOCH;
CH,—CH;~COOH
cl _ 2NH; CHy~CH,~COONH, )
NH,

KOH/alcol N
-~ CH,_CH—cCooH E

S&an pham phu:
NaOH 4 A o
CH,—CH,~COOH L CHy"CHy—C /) — CH,=CH, + CO, +Cl
Cl Cel ge

23

2.1. HALOGENOACID

Co ché phan rng thuy phan
Phan (rng thé ai nhan lwéng phan tir — Sy 2

..O
(@) OH 0 O: 0)

- H@ = _BP 5
Br~ \H Bry\ H Hvij

(R)-2-bromopropanoic acid

® o @

O~__OH +H 0:
H";\:OH H";OH

(S)-2-hydroxypropanoic acid

24
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2.1. HALOGENOACID

c. Héa tinh
< Sw twong hé gitra hai nhém chirc
= Thé hién ré rang khi cang gan nhau.

» Halogen gay ra hiéu (rng cam (rng &m lam tang tinh acid.
Cl<<<CH,—~<<C—<0O—<H

(0]
K, x 10 K, x 10
Acid acetic 1,76
Acid cloroacetic 140 Acid cloroacetic 140
Acid bromoacetic 138 Acid dicloroacetic 3320
Acid iodoacetic 75 Acid tricloroacetic 20.000

25

K, cang Ion thi tinh acid cang manh

LACTON

= Lacton la ester vong ndi phan tir.
= DANH PHAP
> Lactone dwoc goi tén nhw cac dan xuét cla acid carboxylic bang

cach thay —ic acid hay —oic acid bang dudi —olactone.

» Vidu:
(0] o 0O
O 27
P Oz o HE o]
4
B0 Bl N
HsC Y )
(S)-3-Butanolacton 4-Butanolacton 6-Hexanolacton
(S)-B-Butyrolacton y-Butyrolacton g-Caprolacton

26

9/17/2023
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LACTON

» C6 kha nang tao vong lacton:

o)

)BL/COOH L
o

Acid 3-bromobutanoic
B-Butyrolacton

(Butanolid)

o)
Agzo

Br” >~"~"YCOOH ——— o)
H,0

g-caprolacton

Acid 6-bromohexanoic (1,6-hexanolid)

27

2.1. HALOGENOACID

d. Mot s6 chat dién hinh
% Acid monocloroacetic
CI-CH,-COOH

= Chétran, T,, = 62-64 °C, tan trong H,0 va ethanol.

= Diéu ché:
- Chlor héa acid acetic trong (CH;CO),0 va H,SO, dam dac.
- Thay phan trichloroethylen bang H,SO, 75% & 140 °C.

Clj o :Cl H,0, H,S0,

H CI A
- Oxid héa ethylen chlorhydrin bang HNO,  C!

H,C—COOH
|

(0]
H,C—CH,OH O] H,C—COOH
| HNO, | 28

Cl Cl

9/17/2023
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2.1. HALOGENOACID
d. Mot s chat dién hinh
+ Acid monocloroacetic
Ung dung "5
= Lam pham nhuém indigo. E’:;E
= Tdng hop chét triy sau. e
= Thudc diét cd 2,4D, acefylin ... e
ONa OCH,COOH
lo] © cl
+ H,C—COOH HO
|
Cl cl Cl
Natri 2,4-dichlorophenolat Acid 2,4-diclorophenoxyacetic
0 N O -COOH

H3C~ N @ H3C\ N

ﬁ‘\ ) + H,c—cooH —HO j‘\ )

o"N N ¢ 0" "N N

CH, CH;3
Theophylin Acefylin ”
2.1. HALOGENOACID

d. Mot s6 chat dién hinh
«» Acid tricloroacetic

CCI;-COOH
Chét rén, t,.= 54-56 °C, tan tét trong nuwéc, alcol, ether.
Diéu ché tir phan ng oxid hoéa cloralhydrat trong HNO, dac.

OH [0]
cl,c— Cl;,C—COOH
on  HNO;

Tricloroacetic 1a acid manh, bi phan hay khi dun véi kiém.

HO
Cl;C—COOH — CHCI; + CO,
, ticoracetic 0%
Ung dl‘.’I ng: n', e =
- Trong téng hop hiru co, phdm nhudm. .

- Kich (rng dé 16t da duing dé& x6a mun cdc.

‘j

9/17/2023
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2.2. HYDROXYACID

a. Cau tao va danh phap

= Binh nghia: Hydroxyacid (con goi oxyacid) 1a hop chat hiru co trong

phan tlr cé6 mdt hay nhiéu nhém hydroxy va carboxy.
= Vidu:

COOH
H;C—CH—COOH OH
OH
Acid 2-hydroxypropanoic Acid 2-hydroxybenzoic
(Acid lactic) (Acid salicylic)

= Phan loai:
- Acid carboxylic chira alcol: HO-R-COOH (alcol acid)
- Acid carboxylic chira phenol: HO-Ar-COOH (phenol acid)

31

2.2. HYDROXYACID
= Danh phap théng thwéong

HO—CH,—COOH HyC—~CH—COOH
OH
Acid glycolic Acid lactic

(I:Hz—?H—COOH (I:Hz—?H—COOH Ph—?H—COOH
OH OH OH Ph OH
Acid glyceric Acid tropic Acid mandelic

HOOC—?H—CHZ—COOH HOOC—(I:H—(EH—COOH

OH OH OH
Acid malic Acid tartaric
(|300H
HOOC—CHz—(I:—CHz—COOH
OH
Acid citric

32

9/17/2023
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2.2. HYDROXYACID
= Danh phap théng thwong

O @)
0] \HJ\OH H O/\HkOH
I_loQJ\OH OH OH
Glycolic acid Lactic acid Glyceric acid
O
HO OH 0
HO OH
O OH
Tropic acid Malic acid
O~_OH @)
OH OH
HO OH OH O OH OH
Citric acid Tartaric acid Mandelic acid .

2.2. HYDROXYACID

b. Déng phan

Thuwdng c6 ddng phan quang hoc:

HyC—CH—COOH

OH
Acid lactic
|
COOH 'é COOH
* :/ %
H OH Y HO H
2z
v
CH3 :; CH;
L
(D)-Acid lactic (L)-Acid lactic
(R) (S)

34

9/17/2023
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2.2. HYDROXYACID

c. Diéu ché
% Thuay phan halogenoacid

S
R—CH—COOH 1.HO,  R-CH-COOH

¢ 2.H,0°  OH

% Khw hoa ester cua oxyacid (aldehyd-ketone acid)

U . 1HaNitec OH O

(o]
2, H30® OH

Ethyl acetoacetat Acid R-hydroxybutyric

% Tur aldehyd-ceton
®
o HCN/KCN H.O COOH
RN R/\(CN _3Y R/\( 0o
OH OH
% Tur cac ethylenoxyd
®
O HCN H
A - Ho N 30 o~~~ COOCH 3
2.2. HYDROXYACID
c. Diéu ché
% Phan trng Reformatsky
R BrCH,COOEt R_ OZnBr H,0 R_ OH
R.>: ° Zn R'" 'CH,COOEt R'”~ CH,COOEt

« Ter acid amin

\(COOH HO-N=0 \(COOH

NH, OH
% Tur acid khéng no

H30®

H,C=CH-COOH HOH,C—CH,—COOH

< Phan trng Kolbe-Schmitt (diéu ché cdc phenolacid)

OH ONa OH
co, co COONa
200 °C, 7 atm 125 °C, 7 atm
36
COONa

9/17/2023
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2.2. HYDROXYACID

d. Ly tinh
= Thwong la chéat ran két tinh.
= Co lién két hydrogen nén tan tbt trong nwéec.

= D& phan hay khi gia nhiét.

37

2.2. HYDROXYACID

e. Héa tinh
o "COOH |
- T/d v&i Na. - Tinh acid
- Ester hoa
- Tao ether - Khir hoéa véi
- Tao ester LiAIH,
- Oxid hoa.

38
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2.2. HYDROXYACID

e. Héa tinh Na hay NaH ®
R—0 Na
H;S0,, 140°C R/0\R
Al, 05, 200-300 °C
H,S0,, 180 °C b=¢
Al,04, 350-400 °C
R'COOH
H,S0,
R=OH | N\ R'COOR
Aol R'COX, base /
hay (R'CO);0, base
o] l-cHo
(2a) hay (2b) { (2a) PCCICH,CI,
1° o1 (2b) CuO, A
- K H
(2¢) hay (2d) —COOH (2c) KMnO4/H,S0,
(2d) Cro,
O] 0 hay K,Cr,04/H,S0,
(2a), (2b), (2c) hay (2d) Y, 39
0 ®
2.2. HYDROXYACID W0 R—COO Na
" hay MOH/M,CO;
da ti CH,N
e. Hoéa tinh N2 T —
Ll R—COOR’
HY
RoNH. A R—CONR,
R = H, alkyl,...
LiAH, R—CH,OH
R—COOH SOX, .
Carboxylic hay PX3, PXs
acid
A
— .. + CO,
1. By P Br——COOH
2. H,0
CaH . ci——cooH

Clz, hv _
miﬁCOOH 40
a‘\{‘

9/17/2023
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2.2. HYDROXYACID

e. Héa tinh

< Lwu y: Tinh acid cta cac hydroxyacid sé manh hon cac acid carboxylic

twong wng

a
H3C—(|7H—COOH > H;C—CH,—COOH
OH

0
|-|3c—0|-|<—c/< —OH & vi tri B,y thi tinh acid
XH O—<H sé giam dan

(1)

41

2.2. HYDROXYACID

e. Héa tinh

Phan (rng tach nwéc

» Voi a-hydroxyacid — tao lactid (diester vong)
ane X
R OH HO Yo  —2H0O R 0”0
N y J

a-Hydroxyacid Lactid

> V&i B-hydroxyacid — tao acid chwa no a,-ethylenic

B o
R—Cl:H—CHz—COOH HA R—CH—CH—COOH
— 2
OH

42

9/17/2023
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2.2. HYDROXYACID

e. Héa tinh

Phan ng tach nwéc

> V&i y/6-hydroxyacid — lacton vong 5 hodc 6

®
< =0 A hay H &
| -H,0 (o]

O-H OH (0]
Acid y-hydroxybutyric v-Lacton
®
(%m0
OH -

O-H H20 o” o

Acid &-hydroxybutyric d-Lacton

H 0
? Vong B-lacton duwoc diéu ché H>:o + HC=C=0 o
Formaldehyd ceten p-lacton

LACTON

= Vong lacton |a ester ndi phan t& nén dé bj thiy phan.
= M6t sb6 phan (rng dac trung cla vong lacton.
Nag” HO(CH,);COOH
2H [Na/Hg]
CH3(CH,),COOH
LiAIH,
> HO(CH,),OH
o —
0 HX X(CH,);COOH
KCN
> NC(CH,);COOK
RNH
. o
-H,0 N
R’ R
= Cac vong lacton cé vai tro quan trong trong mét s6 dwgrc pham nhw
Artemisinin, ... o

22



2.2. HYDROXYACID

f. Héa tinh cua phenolacid (HO-Ar-COOH)

Tac dung voi FeCl;: tao mau.

Thé hién tinh acid: tac dung v&i Na,CO,, NaOH

Ester hoa OH phenol

Khir héa tao acid pimelic

COOH
OH Na + C5H110H NN
> HOOC COOH
Acid salicylic Acid pimelic

H
™o
Acid salicylic co tinh acid manh hon ¢ N o
. ~o 0 ®
acid benzoic do co lién két hydrogen. b byorn
o~ o~

45

2.2. HYDROXYACID

g. M6t s6 chat dién hinh
% Acid glycolic HO-CH,—-COOH

= ChéatIdng vi ngot, cé trong trai cay chwa chin.

= Piéu ché tir formaldehyde:

HCHO + CO + H;0O

HO-CH,»-COOH + H,0
= (!ng dung: dung trong my pham.

46
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2.2. HYDROXYACID
g. Mét s6 chat dién hinh

«» Acid lactic

HyC—CH—COOH > H—1—0H ) HO H

OH
Acid lactic

Co6 hoat tinh quang hoat do c6 1

Acid S-(+)-lactic c6 trong co bap clia ngudi va dong vat.

Lén men lactose, maltose hoac glucose cho hdn hop racemic.

)
COOH v COOH

CH3 v, CH3

D-Acid lactic L-Acid lactic
C bat dbi (2 dp)

Ci2H22044 + H20

(’ng dung:
o Trong ky nghé dét, da

o Trong y khoa lam tac nhan I6t da
o Dung dich tiém truyén Ringer lactat (Natrium lactat).

Bacillus acidi lacti 4CH;-CH-COOH
OH

47

2.2. HYDROXYACID
g. Mot s6 chat dién hinh

< Acid malic HOOC—(FH—CHZ—COOH

OH

» Trong thién nhién co6 trong tao.

= Diéu ché tir acid maleic hay acid 2-bromosuccinic.

@

H H H,0
= 3 Hooc™ Y~
OH

HOOC COOH
Acid maleic

x+ COOH AgOH x» ~COOH
HOOC

Br
Acid 2-bromosuccinic

48
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2.2. HYDROXYACID
g. Mét sé chat dién hinh

+ Acid tartric HOOC—?H—(I:H—COOH

OH OH
»= Trong thién nhién co trong can rwou nho,
cay thudc la.
= C6 2 C bat ddi va c6 3 dong phan.
COOH [/ COOH COOH
H—"-OH ; HO—"H H—"OH
HO—*H |/ H——OH H—"OH
CooH [/ COOH COOH
RR S,S RS
= ’ng dung:

v Lam thubc chéng ngd doc kiém-dang mudi: nhuan trang.

v Pha thubc th&r Fehling (mubi Seignette).

49

2.2. HYDROXYACID
g. Mot s6 chat dién hinh

% Acid citric COOH
HOOC—CHZ—?—CHZ—COOH
OH

= Trong thwc vat co vi chua: cam, chanh (6-10%),
sorTi ...

9/17/2023
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3.6.6. Acid o-hydroxybenzoic (acid salicylic)
OH
©:COOH
. giam dau, hwong liéu.

» Aspirin (acid acetyl salicylic) giam dau khang viém.

= Phenylsalicylat khang nam.

©:OH @[OCOCHii @EOH
COOCH; COOH COOC4H;

Methyl salicylat Acid acetylsalicylic Phenyl salicylat (Salol)

51

3.6.7. Acid p-hydroxybenzoic
» Ester methyl va isopropyl cua acid p-hydroxy-
benzoat 1am chat bao quan trong dwoc phadm, thuc

pham.
COOH COOR
+ ROH 1250
A
OH OH
R =-CHj3 Nipagin

R = -CH(CHs), Nipazol

52
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3.6.8. Acid o-hydroxycinnamic (acid o-coumaric)
= C6 ddng phan hinh hoc cis-trans
= Loai nwdc acid o-coumaric tao coumarin.

OH COOH oo

OH

trans- Acid o-coumaric  cis- Acid o-coumaric Coumarin

= Coumarin dwgc dung lam hwong liéu trong dwoc pham.

53

2.3. HYDROXYALDEHYD/CETON

a. Cau tao va danh phap

= Hydroxyaldehyd/ceton la hop chét hiru co trong phan t& c6 mot
hay nhiéu nhém hydroxy va nhém aldehyd/ceton.

= Vidu: OH o
@E HO/\)J\
CHO
2-Hydroxybenzaldehyde 4-Hydroxybutan-2-one
b. Bieu che Phan trng acyloin
. Acyloi
=  Kh{ héa ester bang Na kim loai trong dung moéi tro. cyﬂom
)?\ r N NaO_ R HO | o OH|
RO 0" ether R ONa R R
. Endiolate
» San pham tao thanh cha lién két acyloin.
= Co ché: twong tw phan &ng pinacolin va ngwng tu Claisen. .

9/17/2023
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Co ché phan (rng acyloin

55

2.3. HYDROXYALDEHYD/CETON

c. Héa tinh
% Phan trng oxide hoa

O OH

>+ HIO,

H,C  CHs

CH3COOH + CH;CHO + HIO;

“ Phan (rng tao ban acetal va cetal vong
®

H H . R
HO_~~q DAOH Hemiacetal vong
(o]

4-hydroxybutanal

0 ®
Ho/\/\)J\ H (j<CH3

O  OH

Hemicetal vong
6-hydroxyhexan-2-one
56

9/17/2023

28



2.3. HYDROXYALDEHYD/CETON

Vong acetal Ia chat trung gian dé téng hop céac chéat hitu co.

pentane-1,5-diol

- x,,-OH

(E)-5-hydroxypentanal oxime

1. CH;MgBr OH
Q 2. H,0® WOH

O ©OH hexane-1,5-diol
CH,COCI QH
0~ "OCOCH;
K,CrO; Q
o O

57

2.4. CETOALDEHYD/CETOACID/CETOESTER

a. Cau tao — danh phap

= Pinh nghia: Ketoaldehyd/acid/ester la hop chét hiru co' trong phan tir cé

mot hay nhiéu nhédm oxo va nhém aldehyd/acid carboxylic/ester.

O O O O O O
R)kaLH R)J\Hfj\OH R)J\Hfj\OR'
Keto-aldehyd Keto-acid Keto-ester
0] O O
A ~cho A oe,He
4-Oxopentanal Ethyl 3-oxobutanoate
(Ethyl acetoacetat)
o

)J\/\CHO Lavulinaldehyd

58
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2.4. CETOALDEHYD/CETOACID/CETOESTER

b. Diéu ché

< Oxide héa keton bang selen oxide (Se0,)

@) 3902 0)
H,0, Dioxan ©)J\CHO
50 °C
acetophenone 2-oxo-2-phenylacetaldehyde
70%

59

2.4. CETOALDEHYD/CETOACID/CETOESTER
b. Diéu ché

s Nguwng tu Claisen
» Keton ngwng tu v&i ester tao B-diketon va B-ketoaldehyd.

o 9 1. HO Jether 29
)J\/E(H + Et\o:)J\ - )J\/U\
' : 2, H30® pentane-2,4-dione

o o 0
ij,;.H . Et L, 1 CaHsONaICH,OH i‘:(CHO
e | 2. Hy0”

» Phan t&r ester tw ngwng tu trong cho ketoester.

o T TTh o) O O
: : 1. CL,H:ONa/C,H;OH
Et. A _H 4 Et\% 2715 21 Et.g A
(0] ! . @
\ : 2.H;0 Ethyl acetoacetate

________________ ! 60
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Phdn trng nguwng tu Claisen

0o o
W)koa + %oa 1. NaOEY/EtOH R\/\%OE
_____________ 2. H3 H R
) o ®
Co ché oy NaOEY/EtOH ﬂa
Rﬁkoa Ra? okt

Phdn trng ngwng tu Claisen

0] 0]

jTTm T s s 0O
ij,;H . Etogl, _1-CaHsONalCaHsOH @CHO
[ — | 2. H;0°

Co ché

62
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2.4. CETOALDEHYD/CETOACID/CETOESTER

b. Diéu ché

« Ngwng tu Claisen
» Keton ngung tu v&i ester tao B-diketon va B-ketoaldehyd.

1) NaOFEt / EtOH x @

)]\ )j\ + EtOH
OEt 2) Hy0*

» Phan t&r ester tw ngwng tu trong cho ketoester.

[-keto ester

0 1) NaOEVEtOH 2 0
2 J| DOmEOR M+ e
CH; OEt 2) HaO" CHy OEt
ethyl ethanoate ethyl 3-oxobutanoate
(ethyl acetate) (ethyl acetoacetate)

[0} o
1) NaEt/ EIOH |
Q)L \)J\ OFt + Eton
O+
3

63

B-keto ester

(0] (o] 0}

1) NaOEY/EtOH
2 )J\ }a—’ )I\/lL + EtOH
CHg3 OEt 2) H;0* CHj OEt
ethyl ethanoate ethyl 3-oxobutanoate
(ethyl acetate) (ethyl acetoacetate)
o)y 9% [0 OEt O
H OEt
OEt ™ -~ CH3
H
H
ethyl ethanoate tetrahedral intermediate
0 (o] o O
pKa=10.7
—_—
~——— CHj OEt — > CH, ot + EtOH
N
HH “OEt H
ethyl 3-oxobutanoate enolate ion

64
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2.4. CETOALDEHYD/CETOACID/CETOESTER

c. Héa tinh

< Céan bang ketone-enol )
Do cé lién ket hydrogen

O O o) H o) O O 0o H 6]

% Tinh acid
Hydrogen trong nhdm methylen cua ketoaldehyd, ketoacid, ketoester

co tinh acid. O O o O O
HO o
AN PRIN
H H H
0

(o] (0] (0] 0 (o]
Me)g(l Me MeMOEt EtOMOEt
H H H H H H
1,3-pentanedione ethyl 3-oxobutanoate diethyl propanedioate
(acetylacetone) (ethyl acetoacetate) (diethyl malonate) o
PKa 8.84 10.7 13.3

2.4. CETOALDEHYD/CETOACID/CETOESTER

c. Héa tinh

< Phan (rng thé

0o o A
)J\/U\ gy NeOE!
+RBr — » OEt
OFEt EtOH !
0~ 0 oy O 0« 0
H H R-Br R HA
i T ‘OEt

oy o o o
/J\(KLLOEt - = Moa
R R‘—Gr R R

66
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2.4. CETOALDEHYD/CETOACID/CETOESTER

c. Hoéa tinh

K/

% a-Diceton chuyén vi benzylic

2 O
1. KOH, H,0, C,H;0H Q (I:_ c//
O o) 2. H;0” OH
; benzil
Co ché:

: © O o @ :
0 R - R R
,5 ; /OH . O\ OH o'~ OH 4 Ho R OH
R (o 0 R

R 8‘) R (o}

Hop chét vong khi ngung tu sé tao vong bé hon.

(IO 1. NaOH, H,0, 250 °C E><OH
0 2.H0” COOH

67

2.4. CETOALDEHYD/CETOACID/CETOESTER

c. Héa tinh
% Phan rng decarboxyl

(o)
Hz0, 50 °C /\)OJ\/\
COOH - CO,
Acid 2-ethyl-3-oxohexanoic heptan-4-one

% Ngwng tu Claisen ndi phan tw
0 0 o

PPN 1. NaOH, EtOH
COOEt —

H,0®

68
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2.4. CETOALDEHYD/CETOACID/CETOESTER
d. Mot s6 chat dién hinh
% Acid pyruvic CH;-CO-COOH

= Chétléng, t, = 165 °C, dé tan trong nwdc va alcol.

= San pham cla chu trinh Embden-Meyerhof

COOH
o C Ho® " oH
| | 3 (0]
‘ . —3=~ CH;CHO + CO id lact
HC™ COOH 4 : 2 HC™“COOH o
N |
- HOOCJ\KCOOH
OH

' h Acid pyruvic
M A0 ch,cooH + 289 + €O,

HNO
N : (\:OOH + CO, + Hy0
COOH

oxalic acid 69

2.4. CETOALDEHYD/CETOACID/CETOESTER
d. Mot s chat dién hinh

«» Ester ethyl acetoacetat
CH,COCH,COOC,H;
= Sinh ra do sw bién dw&ng dwdng trong co thé, cé nhiéu &
nguoi bi tiéu duong.
= Piéu ché:

o T TTh o) O O
: : 1. CLbH:ONa/C,H;OH
Et. A _H 4 Et\OHJ\ 2715 21 Et g A
(o] ! . ©)
\ I 2.H;0 Ethyl acetoacetate

= Tinh chét: phan &ng v&i Na, nwéc Br,, FeCl, va tan trong

Cu(OH),. o o L
A AN -
OEt OEt
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2.4. CETOALDEHYD/CETOACID/CETOESTER

d. Mot s6 chat dién hinh
s Ester ethyl acetoacetat

OH O
Dang keto-ester NC
OH 0O
0 o
I gt | NaHso; Mo/Et
o NaO,S
Ethyl t tat
yl acetoacetate 'Th H3C
H,N-NH-CgH; N,ng A N/
' _Et N o
Dang enol-ester o] .
6715
)OJ\ Pyrazolon
O O
CH3COCI )\/U\O/Et
OH O
XN 0/Et — cl o
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