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Structural modification and bioactivity of cyclovirobuxine D

DENG Lan'~ , HUANG Heng’ , XU Ming-xia' , ZHOU Shi qing’ , WANG Xing wen’ ,
LU Miao' , REN Famg2 , LI Dat qing2

(1. West China School of Pharmacy , Sichuan University , 2 . Sichuan Better New Technology
Dewelopment Co . Ltd ., Chengdu 610041, China)

Abstract: Aim To search for new compounds for the treatment of cardiovascular diseases by structural
modification of cyclovirobuxine D. Methods  According to rational drug design principle, a series of
cyclovirobuxine D analogues were prepared, and their bioactivities were tested . Results Ten new compounds
were syntheized and confirmed by spectra. Conclusion Endurance lacking oxygen activity and antiarrhythmia
effects of some analogues of cyclovirobuxine D were tested. Some compounds showed better activity than
cyclovirobuxine D.

Key words : cyclovirobuxine D; structural modification ; endurance lacking oxygen ; antiarrhythmia effects

D( cyclovirobuxine D) ,
- ( Buxus microphylla Sieb.et Zucc. var. , ,
sinica Rehd .et Wils) v , ,
. . G, Gy oF
[24]
, 2000 . . , D
, D
[5.61
, , ; , . G .G
s > C16 b}
D i D
9 D 9
: 2003-07-07 .

Tel : 86 - 28 - 85092382, Fax: 86 - 28 - 85087512,

E-mail : denglan234 @sina .com



D * 435 -

4 /
--N\ - _N
N
H Ry
--OH --OR, X
(RCO);0 or RCOCI
H DMAP
\ 2
7/ /N
No. Ry R> R3 X
I H H H CH3803H
1 H H H HsC<{ )-SOsH
1 —COCH; H H -
vV _conc=Hc4) ~conc=Hc ) H -
v —cod) —codd H -

-CO -CO -
VI H
H3CCOO H3CCOO

—COHC=HC OCH3; —COHC=HC OCH3 H
OCH3 OCH3

Vil -co-© -CO—@ —CO—@ -
X —COHC=HC-© —COHC=HC—© —COHC=HC—©

X -CH;3 —CHs H -

VIl

Scheme 1  Route of synthesis of compounds I- X
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Table 1  Effect of new compounds on endurance

(O} . . —
0 lacking oxygen on corstant pressure ( #=9, x ts)
‘ Compd . Dosage / mg* kg™ Result / min
> ’ NS - 28 £5
), , CVB D 1.6 32 %6
I 1.6 33 8
G,
355G G m 1.6 36 £7
. v 1.6 ET A
+60
Czo s AYS 1.6 39 6
VIII 1.6 37 48
> X 1.6 37 %9

o P<0.05 s NS; P<0.05 w5 CVB-D
(I,II,IV, VI, VIII
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Table 2 Effect of new compounds on
antiarrhythmia arosed by chloroform (x*)

Compd. n  Dosage/ mg* kg™ Negative ratid % 2
NS 23 - 43
CVBD 25 36.63 56 0.11
1 25 36.63 52 0.09
il 25 36 .63 70 2.21
v 25 36 .63 80 5357 #
VI 24 36.63 67 1.70
Vi 25 36 .63 64 1.29
X 23 36.63 65 1 .40
P<0.05 5 NS; P<0.05 5 CVB-D
RD1 ( )
FINNIJN LCQ DECA VG7070E
; PE-983
R ; Bruker AC E200
Varian INVOA-400 ;
PE-240 H(10 ~40 p 160 ~
200 . ) ,TLC GFE,s,
( ) .
1 98,19 -16a- -4 .,4,13 ,14- -3
-17- (T ) @

DO0.1 g(0.25 mmol)

15 mL s 32 pL(0.5 mmal) ,
2h5 9’ 9’ - 9’
0.11 g, 91.7 % ,mp 282 ~ 284 C. 'HNMR

(400 MHz ,D, O) 8:4.374.41(1H,septet,16-H) ,3.51-
3.59(1H,m,3-H) ,2.922.97(1H,m,17-H) ,2.87(3H,
s ,CH, SO, H) ,2.792.81(6H,m,2NCH,) ,1.19(3H,s,
CH,) ,1.17(3H,s,18CH,) ,1.12(6H,s ,2CH,) ,1.01
(3H,s,21-CH,) ,0.69(1 H,d 198 H) ,0.50(1 H,d 19
H) ;MS-EI: nf z 402( M") ,395 ,356 ,239 ,143 ,83,70 .
98,19 -l16c  -4,4,13,14

-3- -17-(1- )

(I) , , 95.2 %, mp 172 175 C.,
'HNMR( 400 MHz, D, O) §:7.757.77(2H, d, PhH) ,
7.427.45(2H,d, PhH) ,4.354.40(1H,septet ,16-H) ,
3.513.55(1H,m,3-H) ,2.912.95(1 H,m,17- H) ,2.79-
2.81(6H, m,2NCH,) ,2.46 (3H,s, CH-Ph) ,1.17
(3H,s,CH,),1.16 (3H,s,18CH ) ,1.10 (6H,s,
2CH,) ,0.94(3H,s,21-CH,) ,0.65(1H,d, 19 H) ,
0.45(1H,d,19a H) ;MS-EI: nfz 402( M) ,388,329,
313,256,191 ,109 ,68 ,43 .

2 98,19 -16a- -4 ,4,13 ,14- -3
“17-[ 1 ( ) 1 (1)
D 0.1 g(0.25 mmol) , 30
pL(0.32 mmol) 15 mL 5
h, , , 0.056 g,
51 % ,mp 277 ~ 279 C, Cs Hy NO,,

(%): C75.63,H10.88,N
6.30; (%) : C75.48 ,H10.92,N6.25;HNMR
(400 MHz, CDCl,) 6:4.995.03 (1H,septet,16-H) ,
4.504.53(1H,m,3 H) ,4.154.18(1H,m,17-H) ,2.93-
2.96(6H,m,2NCH,) ,2.20(3H,s ,CH,CO) ,1.13(3H,
s,CH;) ,1.09(3H,s,18CH;) ,0.92(6H,s,2CH,) ,
0.83(3H,s,21-CH;) ,0.59(1H,d,] =3.8 Hz,198 H) ,
0.35(1H,d, ] =3.8 Hz,19a H) ; MS El: nf z 441 ( M
- 3) ,402 387,372,328 ,131 ,70 ,58 .
3 98,19 -16a- -4 ,4,13 ,14- -3 (
) -17-[ I ( ) 1
av
DO0.2 g(0.5 mmol) ,
15 mL s
0.16 g(1.0 mmal) , 2 h,
5% , , ,
, - , 0.27
g, 82 % ,mp 262265 C. CuHgg N Oy,
(%) : C79.72,H8.82,N
4.23; (%) : C79.68,H8.88 ,N4.15; HNMR
(400 MHz ,CDCl;) 6:7.287.91(10H, m,Ph H) ,7. 64
7.67(2H,m,2CH =) ,6.786.99(2H,m, = CH) ,5.17-
5.26(1H ,septet ,16- H) ,4.664.69(1H, m,3-H) ,3.75
3.80(1H,m,17-H) ,3.033.13(6H, m,2NCH,) ,1.21
(3H,s,CHy) ,1.16 (3H,s,18-CH;) ,1.12( 6H, s,
2CH;) ,0.92(3H,s,21-CH,) ,0.62(1H,d,198 H) ,

2 mol* L' ,
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0.40(1H,d,190H) ; MSEl: n/z 663( M+1),531,
474,338 ,162,131 ,71 .

98,19 -16a -4.4 13 14
-3-( ) “17-[ 1-( )
] (v, , 81 % ,mp 285 ~
288 C. CoHu N O,

(%) : C78.65,H8.91 ,N4.59; (%) :C
78.43 ,H 9.01 ,N 4. 46 ;' HNMR( 400 MHz,CDCl,) §:
7.357.52(10H,m,Ph H) ,5.145.16(1 H ,septet ,16- H) ,
4.694.72(1H,m 3 H) ,3.934.03(1 H,m,17-H) ,2.80-
3.12(6H,m,2NCH;) ,1.18(3H,s ,CH,) ,1.11(3H,s,
18-CH,) ,1.02(6H,s,2CH,) ,0.71 (3H,s,21-CH,) ,
0.55(1H,d,198 H) ,0.37(1H,d 19 H) ;MS-EIl: nf z
610( M- 1) ,459 ,269 ,162 ,146 ,105 ,40 ,29 .

98,19 -160- -4,4,13 14 -3-(
) -17-[1-( )
] (VD , , 80 % , mp 190-
192 C. CuHs N O,

(%) : C72.70 ,H8.04 ,N3.85; (%) :C
72.58 ,H 8.26 ,N 3.76 ;' HNMR( 400 MHz,CDCl,) §:
7.018.08(8H,m,Ph H) ,5.025.09( 1 H,septet ,16- H) ,
4.584.62(1H,m,3-H) ,3.453.58(1 H,m,17-H) ,2.95
3.12(6H, m,2NCH;) ,2.26 (6H,s,2COCH; ) ,1.21
(3H,s,CH,),1.20 (3H,s,18CH) ,1.13(6H,s,
2CH,) ,1.07(3H,s,21-CH,) ,0.59(1H,d,] =3.6 Hz,
195 H) ,0.36(1H,d, ] =3.6 Hz,19a H) ;MS-ESI: nf z
727( M) ,662 ,620 ,579 ,437 ,275 121 .

98,19 -l6a-  -4,4,13,14 =3[
(3.4 ) 1 -17{1] (3.4
) I (M),

: 82 % ,mp 268270 C. CsHe N O, ,
(%) : C73.62,H8.50,N
3.58; ( %) : C73.51 ,H8.62,N3.52; HNMR
(400 MHz ,CDCl,) §:7.287.91 (6H, m, Phr H) ,7. 64
7.67(2H,m,2CH=) ,6.746.99(2H ,m,2 = CH) ,5.12-
5.29(1H ,septet ,16- H) ,4.584.67(1 H,m,3-H) ,3. 79
3.83(12H,m 4 CH, 0) ,3.753.82(1H,m,17-H) ,3.02-
3.15(6H,m,2NCH,) ,1.21(3H,s,CH,) ,1.16(3H,s,
18-CH,) ,1.11 (6H,s,2CH,) ,0.92(3H,s,21-CH,) ,
0.62(1H,d,19¢ H) ,0.39(1H,d,19¢ H) ; MSESI:
z783(M") ,652,531 ,338 ,131,71 .
4 98,19 -16a- -4.,4,13 14 -3
( ) -17-[ 1 ( ) 1

(Vi)
DO0.2 g(0.5 mmol) , 2 mL
15 mL R
180 pI(1.5 mmol) , 2 h, 10 h,
, 2 mol* L' S %

0.18 g, 50 % ,mp 296 298 TC,
CysHs N O, , (%) :
C78.95,H 8.18,N 3.92; (%) : C78.87,H

8.22,N 3.88 ;' HNMR( 400 MHz,CDCl,) §:7.158.04
(15H,m,PhH) ,5.355.46(1 H septet ,16- H) ,5.185. 28
(1H,m,3H) ,4.684.72(1H,m,17-H) ,2.953.12(6H,
m,2NCH,) ,1.16(3H,s,CH,) ,1.11(3H,s,18 CH,) ,
1.06(6H,s ,2CH,) ,0.98(3H,s ,21-CH,) ,0.50(1H,d,
19 H) ,0.31(1H,d,190 H) ; MS-EL: nfz 715(M") ,
631,592,442 ,387 ,279 174,105 .

98,19 -16a -4.,4 13 14
-3+ )T
) ] (IX) , s 50 % , mp
323325 C. G; Hu N, O, ,

(%) : C80.26,H 8.13,N 3.53;

(%) : C 80.12, H 8.89, N 3.26; HNMR( 400 MHz,
CDCL) §:7.237.63(15H,m,Phr H) ,6.317.17(3H,m,
3CH =),7.567.72(3H, m,3 = CH) ,5.185.25(1H,
septet,16-H) ,4.584.69 (1 H, m,3 H) ,3.853.92(1H,
m,17-H) ,2.933.15(6H, m,2NCH, ) ,1.21 (3H,s,
CH,) ,1.16(3H,s,18CH,) ,1.10(6H,s,2CH,) ,0.91
(3H,s,21-CH,) ,0.55(1 H,d 198 H) ,0.32(1H,d,19
H) ;MS-ESI: mfz 791( M- 1) ,660 ,467 ,131 ,71 .

5 98,19 -16a- -4,4,13 ,14- -3-(
) “17-[ 1 ( ) 1 (X
DO0.2 g(0.5 mmol)
25 mL 0.13 g(1.0
mmol) , 3035 C 30 min, 3h,
50 % , , , ,
- s 0.16 g,
75 % ,mp 235237 C. CsHo N O,

( %) :C78.08,H11.70 ,N6.50;

(%) :C 77.92,H 11.85, N 6.43 ; 'HNMR ( 400

MHz ,CDCl;) &: 4.284.36(1 H ,septet ,16- H) ,3.653.72
(1H, m,3H),2.852.93 (1H, m,17-H) , 2.722.82
(12H,m 2NCH,) ,1.19(3H,s ,CH;) ,1.15(3H,s ,18
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CH,) ,1.11(6H,s,2CH,) ,1.02(3H,s,21-CH,) ,0.65
(1H,d, 198 H) ,0.49(1H,d,19a H) ; MS-EL: nf z 430

(M) ,387,330,251 ,159 ,84 ,58 .
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