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ABSTRACT

ABSTRACT

Researching and developing chemosynthetical drugs is the primary work of this
thesis, including: a. primary research of antidiabetic and antihypertensive drugs target
by PPAR; b. synthesis and industrialized improve of (1°R,3S,4S5)-4-(Cyclo-
propylcarbonyloxy)-3-(1-hydroxyethyl)azetidin-2-one which is the key intermedate in
carbapenem antibiotics; c. synthesis and industrialized improve of 5-hydroxymethyl

thiazole which is the key intermedate in Ritonavir, an anti-AIDS agent.

1. Primary research of antidiabetic and antihypertensive drugs target

by PPAR

We designed a compound I by refer to relative literature, and wish it would active
PPAR, so that obtain double efficacies of antidiabetes mellitus and antihypertension.
We also designed a simple synthesis route from hydroquinon, and synthesized

compound I by six steps reaction (10.1% yield).

2. Synthesis and industrialized improve of 1’R,354S-4-(cyclopropyl

carbonyloxy)-3-(1-hydroxyethyl)azetidin-2-one

We synthesized compound Il from L-threonine and cyclopropyl methyl ketone as
raw materials, subsequently through eight steps including diazotization, epoxyazation,
bromosubstitution, aminoalkylation, carboxamidation, deprotection and so on. The
yield is 19.9 % purified by column chromatography on silica gel and 6.0 % purified
by distillation under reduced pressure and crystallization. The characteristics of this
synthesis route are easy to gain materials, simple to manipulate, so we reckon it has
potential industrialized production.

We designed another synthesis route through allyl as amino-protection group.
From L-threonine and cyclopropyl methyl ketone as raw materials, subsequently

through nine steps we synthesized compoundV (6.0 % yield).

3. Synthesis and industrialized improve of 5-hydroxymethylthiazole

-1II -



ABSTRACT

Referring to relative literature, we validated three synthesis routes to synthesize
5-hydroxymethylthiazoleVI with formamide, thiourea and 1,3-dichloro-1-propene as
raw materials respectively. The experiment proved the synthesis route using thiourea
as raw material gained the best yield (yield: 23.8%). We improved purification
manipulation of this synthesis route, decreasing of purification manipulation, so that
continuous reaction to ethyl thiazole-5-carboxylate directly. Furthermore, we
optimized the condition of reductive system with KBH4/LiCl, and obtained 54% yield

to reduce ethyl thiazole-5-carboxylate.

Keywords: PPAR, Diabetes Mellitus, B-Lactam Antibiotics, Allyl Protect Group,

Thiazol-5-ylmethanol
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benzyl / “F3&
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R
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diethyl azodicarboxylate / % — R — LI
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2,4-dimethoxybenzy / 2,4- — H 4 FE A FE
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lithium isopropylamide / — 57 A 3 34
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phenyl / K3

protective group / {45k
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pyridine / MLLIE
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TBAB

TBAF
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TFA

THF
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Scheme 1. 1

FZT BEBBEMEREED A p-ABARA Tl b & H it

Ptk 3 (antibiotics) AT AEDIACEN =4, A& LR I LB . 4l e ni 3L
(L7 €& X7/ RERN - Y TEBUN ke ) VI Wate o ) RSB W S A B 1T I T G ot 7/ LS SR INERE /) TP AT N
T EMEAIL R, ERYIRI A 5 R ok, ORRR 2 4
B, Hor, BRI % (B-lactam antibiotics) ' I A B (1) —
HE

B- A Bk fi 25 12k % (B-lactam antibiotics) 7] 73 4y /N2 1416
1. 75472 (Penicilling) , REZHY): FHE G, FISIFHH (Amoxicillin) .

H NH,
R N H o NH m% o
0 F o] -
COsR, CO,H o CO,H
Penicillins Penicillins G Amoxicillin

Scheme 1. 2
2. k28 (Cephalosporins) , AR AW): ki z= C, LAIMEAR (Cefazolin)
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CO,H
C02R3 2 COH CO,H
Cephalosporins Cephalosporin C Cefazolin
Scheme 1. 3

3. T 54K (Penems) , fCR 25 LB H5 w5 (Faropenem) , #7355 il (Ritipenem
Acexil) .

OH
/ H
‘., - S
§ g )j /
COLR, CO,H CO,CH,0COCH;
Penems Faropenem Ritipenem Acexil

Scheme 1. 4
4. WK % MK (Carbapenems), AR Z5Y): W% 5% F (Imipenem) , 3¢ &' %5 7
(Meropenem) , % JE £5 ¥ (Doripenem) , Lt Fil 5% w9 (biapenem) , 3% )Jé 1% 5§
(Panipenem) , JLAth$% FF (Ertapenem) o

CO,H CO,H
Imipenem
NHSO,NH,
CO,H NH
Doripenem

N
CO,H —NH [

Panipenem Ertapenem

Scheme 1. 5
5. HIN B-N LRSS (Monobactams) , fRE 2. 2l g (Aztreonam) , <77 5 R
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