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Fig 1 Degradation reaction of chlorophyll a and synthesis of zinc chlorin e,

pHS5-6, s H
2 (7.6 ¢,82.1 %), 99 %( HPLC) .
C33 Hizg N, Oy, :C71.74 ,H6.52 ,N10.15.
:C71.96 ,H6.49,N10.13. UVA,,, nm:665,
608,530,501 ,401 (soret) ( THF) . IR( KBr) c¢m™':
3450 ( OH) , 2950 - 2870, 1700 ( C=0), 1600
(C=C) ,1510( chlorin skeleton) ,1440,1210,1050,
985, '"HNMR( CDCl;) 6:9.81 (1H,s,p H),9.67
(1H,s,aH),8.94(1H,s,5H),8.04(1H,dd,J =
17.9.,11.5 Hz,2a H,) ,6.33(1H,d,J=17.9 Hz,2b
Hg) ,6.19(1H,d,J=11.5 Hz,2b H,) ,4.72(1 H,m,
7-H) ,4.56(1H,q,J=7.2 Hz,8-H) ,4.10(3H,s,¥*
Me) ,3.77(2H,q,J =7.5 Hz ,4a CH,) ,3.67(3H,s,
5- Me) ,3.50(3H,s,1- Me) ,3.32(3H,s,3- Me) ,2.50
- 2.20(4H,m,7a,7%CH,) ,1.79(3H,d, ] =7.2
Hz ,8 Me) ,1.67(3H,t,J=7.5 Hz 4% Me) , - 1.97
(2H s, NH x 2) . MS(FAB) m/z:554( M" +
2)(37 %) ,553( M™ +1)(100 %) ,552( M) (53 %) ,
509( M" +1 - CO,) (13 %) ,307( chlorin skeleton)

(26 %) .
2 & (1)

2 (5 g,9.06 mmol) 300 mL,
1.7 %(w/v) (100 mL) , 30
min , (1200 mL) , s H

1(3.7 g.,66.5%) , 98 %

(HPLC) . Cy3 Hy N,O,Zn, :C 64.50, H
5.54 ,N9.12,Zn10.42. :C64.71 ,H5.51,
N 9.08,Zn 10.27. UV, nm:628 (17 %) , 602
(2 %) ,588 (3%),548 (2 %) , 414 ( soret, 100 %)
( THF) . IR( KBr) c¢m”':3400( OH) ,2950 - 2850
(G H),1700( C=0),1610( C=C) ,1550 ( chlorin
skeleton) , 1445, 1210, 1180, 1065, 975, 915.
"HNMR(DMSOdg) 6:12.10(2H,s,2 x COOH) ,
9.51(1H,s,g H) ,9.48(1 H,s, H) ,8.64(1H,s,&
H) ,8.24(1H,dd,J =17.8,11.5 Hz,2a H,) ,6.21
(1H,dd,J=17.8,1.8 Hz ,2b Hy) ,5.99(1H,dd,J =
11.5,1.8 Hz,2>H,) ,4.46(2H, m,7,8-H) ,3.85
(IH,s,¥ Me) ,3.81(2H,q,J=7.5 Hz,4a CH,) ,
3.47(3H,s,5 Me) ,3.38(3H,s,1- Me) ,3.33(3H,s,
3- Me) ,2.56 - 2.27(4H,m,7a,7b CH,) ,1.81(3H,
d,J=7.2 Hz,8 Me) ,1.68(3H,t,J =7.5 Hz, 4
Me) . MS( FAB) m/z:618( M + 4) (24 %) ,616
(M +2)(38%) ,614( M") (40 %) ,307 ( chlorin
skeleton) (100 %) .

3 1
(51 , Wistar (180 - 220
g ,? & : 24h
., ip 10 mLekg™' 0.5%CMC 10
mLekg ™! ;ip 100 mg=kg '
; ip1 (100 mgekg ') .
30 min  ip (20 mgekg ') ,5 h
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s , 10% , 10% (12.29 £10.68) mm, (12.38 £
1 h, s 7.68) (12.50 £8.59) ip1l R
( ) , )
s 91.0% 82.4%. ip )
, 0.5 %CMC ;
t , 1 78.5% 78.4%; 1
1 Jip (20 mg*kg™') 5h ,
0.5 %CMC
S (13.47 i10.74) mm
Tab 1 Protective effects of compound 1 on indomethacin induced gastric ulcer in rats
1 ) Inhibiting rate / %
Group Dose/ mg* kg~ Number of rats Ulcer index/ mm Number of ulcer .
Ulcer index Number of ulcer
1 100 10 1.21 1 367" 2.18%1.747 " 91 .0 82 .4
Cimetidine 100 10 26413317 2,703 717 78 .5 78 .4
0.9 % NaCl - 16 13.47%10.74 12 .38 £7 .68 - -
0.5% CMC - 12 12.29 £10 .68 12.50 £8 .59 - -

77 P<0.001 vs0.9% NaCl group, "7 P<0.005, " P<0.02 vs 0.5 % CMC group

4 1 .
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t
ip (30 mg=kg™ ') 24
h o, SGPT ( )(193.5
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43.9), ip ( Crr Ch Na,100 mgekg ™'
x3) SGPT (78.5 £49.7) :ip
(30 mgekg ") 24 h
SGPT (110.7 £68.9) (14.5 £5.5)
, ip1(100 mgrkg ' x3) SGPT
(29.5%30.4), ip ( Cu- Chl- Na,100
mgekg ' x 3) SGPT (44.9 %
38.6) ; 1
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SYNTHESIS, PRELI MINARY ANTIGASTRELCGOSIS ACTIVITY AND THE
PROTECTIVE EFFECT ON ACUTE LI VER INJURY OF ZINC CHLORIN E;

YAO Jiarrzhong , LIU Jiarrfei, ZHANG Wamr nian, ZHOU Yourjun, ZHU Ju, LU Jia guo, WANG Xiao yan
( College of PharmaCy, Second Military Medical llm'versity, Shanghai 200433 , China)

ABSTRACT: AIM To study the synthesis of zinc chlorin e4( 1) , its experimental antigastrelcosis activity
as well as the protection against acute liver injuries. METHODS Chlorin es(3) was prepared through acidic and
alkaline oxidative degradation using silkworm excrement crude chlorophyll extracts as starting material .
Compound 1 was synthesized via Zn( OAc), complex action with Chlorin e4(2) which was prepared by refluxing
3 in pyridine . Gastric ulcers were induced by abdominal injection of 0. 2 % indomethacin at 20 mg=kg™ ' in rats .
The ulcer indexes and ulcer numbers in gastric mucosa were determined. Acute liver injuries were induced by
abdominal injection of 0.3 % thioacetamide ( TAA) or 0.3 % CCl at 20 mg*kg” " in mice, and activities of
SGPT in mice were determined. RESULTS Compound 1 is previously unknown. Compared with control
group , abdominal administration of 1 at 100 mg*kg" " reduced significantly the gastric ulcer index ( P <0.001)
and the number of ulcer ( P <0.001) induced by indomethacin in rats. Abdominal administration of 1 at 100
mg* kg ' x 3 exhibited marked inhibitory effects on elevated activities of SGPT induced by TAA ( P <0.02) or
CC4( P<0.01) in mice. CONCLUSION These results show that 1 has significant protective effect against
indomethacimrinduced gastric lesion in rats and TAA or CCl induced acute liver injuries in mice . It is suggested
that 1 may be a promising new drug candidate for antigastrelcosis and liver injury protection.
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