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Study on Synthesis and Antitumor Activity of Novel Bacteriochlorin Derivative

LYU Zhiqing, CHEN Zhenliang*(Zhejiang Hisun Pharmaceutical Co., Ltd., Taizhou 318000, China)

ABSTRACT: OBJECTIVE To design and synthesize a novel bacteriochlorin derivative and study its antitumor effect.
METHODS The target compound was synthesized from bacteriochlorin derivative via reduction, bromination after reacted
with methyl 2-[4-(hydroxymethyl)phenoxy]acetate via etherification and hydrolysis. NCI-H460 BALB/c nude mice model was
used to detect the distribution of drugs in various tissues, the antitumor effect of the target compound was studied by
photodynamic therapy. RESULTS A novel bacteriochlorin derivative was synthesized, and structure was characterized by
"H-NMR, "*C-NMR, MS and UV. The target compound expressed fine distribution in tissues, and it had a great inhibit effect on
the growth of tumor cells. CONCLUSION After introducing hydrophilic group into the structure of bacteriochlorin derivative,
the tissue selectivity and antitumor effect has been improved, which is worthy of further study.
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2.66~2.73(m, 1H), 3.19(s, 3H), 3.57(s, 3H), 3.60(s,
3H), 3.73(s, 3H), 4.10~4.15(m, 1H), 4.27~4.38(m,
2H), 4.46(t, J=7.64 Hz, 2H), 5.32~5.38 (m, 1H),
8.66(s, 1H), 8.83(s, 1H), 9.26(s, 1H); ESI-MS(m/z):
652.28[M+H]".
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CHEF 40 mL 7K, #EFE, FMARRRET(3.8 g,
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2H), 4.64(s, 2H), 5.06(d, J=7.96 Hz, 1H),
5.81~5.86(m, 1H), 6.84~6.86(m, 2H), 7.22(d,
J=8.08 Hz, 2H), 8.58~8.61(m, 2H), 8.78(s, 1H),
8.86(s, 1H), 13.01(s, 1H); "*C NMR(100 MHz,
CDCl3)d 10.77, 11.01, 11.08, 14.27, 20.48, 22.43,
22.81, 23.68, 24.13, 24.36, 29.84, 30.89, 31.33,
32.07, 47.79, 48.76, 51.55, 53.55, 54.58, 64.95,
70.24, 70.49, 71.40, 95.73, 99.28, 101.48, 113.13,
114.62, 128.19, 129.79, 131.03, 131.24, 132.54,
134.06, 138.03, 138.41, 141.58, 157.69, 161.25,
162.84, 167.02, 170.62, 171.37, 171.60, 172.68,
173.43, 175.45,
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Fig. 6 Fluorescence imaging map of tumor bearing nude mice at different times
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®1 Ao WARTENELHKAEREL(IEs, n=5)

Tab. 1 Fluorescence intensity at different time in various
tissues(x £ s, n=5) x108
JEZS 0.5h 2h 6h 24h 48h
FIE 23.89+5.34 17.91£2.30 7.34+3.29 1.92+0.27 1.18+0.22
g 6.44+1.22 3.13+0.77 2.00+0.00 0.70+0.00 0.75+0.00
ALA 3.35+1.30 1.13+0.29 2.00+0.00 0.70+0.00 0.75+0.00
FBR 6.08+0.54  6.1240.63. 2.00£0.00 0.71£0.02  0.75+0.00
JiierA 321091 4.52+1.26 3.04+0.86 1.00+0.11 0.79+0.08
R2 eV ELERATHEE
Tab.2 Content of compound V in various tissues ~ ng-mL™"'
i E]/h LR 4 SR Jifrea Bk WA
1 7217 4552 401 BLOQ BLOQ
2 2 600 2134 255 BLOQ BLOQ
4 911 640 212 BLOQ BLOQ
8 108 BLOQ 141 BLOQ BLOQ
12 29.8 BLOQ BLOQ BLOQ BLOQ

TE: BLOQ /R it flk, KKRALTE =R,
Note: BLOQ meant the content of the compound was extremely low, far
below the limit of quantitation.

"3 WAEMVHLESK

Tab.3 Pharmacokinetics parameters of compound V

) FSH 1M 3% Jiiggn JE
Ke/h™ 0.453 0.099 0.647
f12/h 1.5 7.0 1.1
AUC./ng-h-mL™" 24358 2017 13 248
AUCq.ingng-h-mL™" 24 424 3438 14 238
AUMC,./ng-h>mL™ 30120 5966 13514
AUMCq.in/ng-h>mL™" 31055 31 662 19 004
MRT;,/h 13 9.2 1.3
CL/mL kg "*min”' 2.05 145 3.51

R AR M /0N, AR T G BH . X R
SMARAE TP AR B W Sh T, AR AR B B (]
A R ILIE 7

e 25 SF [ 05 00 2 RS MR AR, B AN )5 =
LS V X NCI-H460 FEHUBIAFRAG N, If
5 HPPH WIAITRCR I X b, S50 L3 4.

AT 780 nm B K AETEBE TR, RN
BY V SREAL BRI, Rk, sk
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Fig. 7 Body weight-time curve of nude mice( x £ s, n=8)

&Y vV ERE K 1.0 mgkg ' B, KX 11~19d
f R R RB A TSEiE, RN 1.5 mgke ' B, K
XPo11d A RbE AR BREE T e, i HO6 R
1.0 mg-kg ' B A4 I ] 5 -4 T T e

gER R, 1B V EREK 0.67 mgkg !
f, 2 PDTIRITIE, MR ARBLEEE/N, 76154
i e (R RGR B R /ME, BLIE, IR AR i
KAEY V IEREN 1.5 mg-kg I, [RIRELE 15d
S5 g 1A B MG A, HPPH [R)RE A B T 40041 B
ARBVER, (AU MR A KR e, JF
A g AR AR AR

RIS ARG, FBR A RE, THEMER,
GERIF S, LSRR RUR AR A WLIE 8.

g IR, 5 HPPH ML, 1bEY V &7
HAIXT NCI-H460 FEAEIR 1 i Az 4 e B o 47
AR, B R >80% , R &
1.5 mg-kg™ BF, HEFLT] 91.06%, HiL, L&
Y1 v LEIT NCI-H460 FAE R A4 e A= 4 i B

HIRKHIE B
3 it

T ooty s, e AR AN m b2

T4 TEAEHAY V IEITH NCI-H460 BB AE (X +s, n=8)

Tab. 4 Volume of NCI-H460 transplanted tumor treated with different doses of compound V(x £s, n=8) mm
205 0d 11d 15d 19d 23d 27d 31d
eIV 118.20+55.54 463.19+210.91 702.43+£319.72  976.05+408.47 1 242.65+587.46 1 647.16+£775.62 2 033.04+1 444.94
HPPH 41 122.93+45.45 191.62£132.46 276.57£187.60 487.11£256.65 694.39+£360.42 1 073.35+703.52 1490.10+1 162.70
k&Y v(0.67 mg-kg’l) 121.58+48.56  63.95£76.75 40.50+69.10 108.23+162.39  152.57+258.80 268.28+330.02 428.85+564.26
&YW V(1.0 mg'kg™")  118.85+56.18 - - - 8.25+16.49 62.39+61.02 139.76+147.62
LAY V(1.5 mgkg)  121.70+66.12 - 3.33£9.41 2436+38.26  85.77+129.66  189.67+163.37 346.39+259.02
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£S5 TEAMEWAAY VAT NCI-H460 # 4 5 &9 158 £
(xzxs)

Tab. 5 Inhibitory rate of compound V with different doses
on NCI-H460 transplanted tumor(x +s)

a5 e T T TR
FRAIZ 1/8 1.590 1£0.917 2 -
HPPH 21 2/8 1.236 6+0.793 9 2223
&Y v(0.67 mg-kg ™) 0/8 0.267 9£0.214 6 83.15
&Y V(1.0 mgkg ") 4/8 0.142 2£0.115 9 91.06
& V(1.5 mgkg™") 0/8 0.240 1£0.195 8 84.90
T R (%) =[ (B AL ZH 14T 24938 T — 52 56 4 1) T Y290 0 )/ S 2 14 °F
YR HE]x100%,

Note: Tumor growth inhibition value(%)=[average tumor weight of
model group—average tumor weight of experimental group/average tumor
weight of experimental group]x100%.
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Fig. 8 Images of tumors of nude mice(31 d)
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