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Further study on relationship between structure and antibacterial
activity of neochamaejasmine B
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Abstract; [Objective] It further studied the relationship between structure and antibacterial activity of
neochamaejasmine B. [Method) Four compounds,7’-methoxy neochamaejasmine B (A,,),7,7"-dimethoxy

”-trimethoxy neochamaejasmine B (E;) and 4-methylene neochamaejas-

neochamaejasmine B (E;),7,7",4
mine B (D;) were prepared from neochamaejasmine B. Their structures were confirmed by ESI-MS,
'"H NMR and ¥ C NMR. The antibacterial activity of neochamaejasmine B and its four derivatives were test-
ed with dish diffusion of Neo-Sensitab in vitro against S. aureas.S. agalactiae, E. coli and Samonellal.
[Result] The results showed that the antibacterial activity of four derivatives against all bacteria tested was
lower than that of neochamaejasmine B. The antibacterial activity of A, ,E; and E, against Samonellal dis-
appeared at 0. 625—5 mg/ml. But the order of the antibacterial activity of all compounds against other bac-
teria was n-Ba~D; >A,, >E, >E,. [Conclusion] The above mentioned structure-activity relationship stud-
ies showed that 7-OH and 7"-OH of neochamaejasmine B were the main active groups,and that 4'-OH and

4”-OH had less contribution to its antibacterial activity,and that carbonyl group was not the main active

group.
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Fig. 1 Reaction equations of four derivatives

a. Benzoyl chloride, DMAP, triethylamine, CH;Cl; ;b. NaBH, , THF-H;O;c. KOH,CH; OH-THF;d. Me; SO, , K, COs; ,acetone
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(1 s penicillin Na, i 24 £8 141 il 25 60D Fi 3k 6 il 42
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PR (S. agalactiae) \ KIGFF B (E. cold) FYE TR
W& (Samonellal) , ¥ i P8 A6 A BB K22 3 P B+
S BE K F AR S N A I 5T N AR LR A B W 4 3L
R o B IR . TR DR A R A TP T8 FR
1,37 CTFRE3E 18~20 h & H.
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43 mg A, .73 mg E; 1 90 mg E, .
1.2.2 #REEFBELEREHaG S M 1] 50
mL (5] JEE B AR IR 0. 536 (0. 989 mmol) n-
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BT ESI-MS(m/2):557[M+H]" ,/r T HE % n-B
BT 14,454 NMR | B G HY 4356 0 i 0 [ o
3.77(3H,s) M 8¢ 55. 91 a] LA Wr A58 A, Jy B
kAL =9, R I G C-7 8 C-7" (i ik A

Bk Ji5 5 AR 0 2R IR A5 54 1 I35 7% 3 4B AL ik
RN =Eo7E 2% I L R R VA D S A SR A IR (LB E7F 52
. 5 n-B % NMR SCEE ML LAY Avi
Scr KA B T 0. 66 ppmsScs Fl Sce 1] 15 37 53 1
sl 7 1.25 F1 1. 57 ppm,ifi C-7 K ARGk 15 5
FEBAL T FA7 = ARG 21k, mkifE . baw
Ao T-HEIHR AR BB 7 HE-7,47,47,
5.5 F& H&-3, 3R A HE . Uk Ah. Al 1
"H NMRAI®C NMR 555 nB D THRZ X F
N 55 E & . H NMR (500 MHz,
DMSO-ds)8(ppm): 2. 51 (2H, s, H-3, H-3"), 3. 77
(3H,s,OCH;-7).4. 81(2H,s,br, H-2,H-2"),5. 78
(1H.d,J=1.8 Hz,H-6),6.00 (1H,d,J=1.9 Hz,
H-8"),5.91(1H.,d,J=2.0 Hz,H-6"),6.10(1H,d,
J=2.1 Hz,H-8),6.79(4H,dd,J=8.1,1. 9 Hz,
H-3',H-5",H-3”,H-5"),7.02(4H,dd, ] =8.3,2.0
Hz,H-2',H-6',H-2",H-6"),9. 76 (2H., s, br, HO-
4", HO-4"),10.81(1H,s,br,HO-7),11. 81(2H,s,
HO-5,HO-5") ., C NMR (125 MHz, DMSO-d;) 8
(ppm) :47. 22(C-3,C-3"),55. 90 (OCH;-7"), 80. 49
(C-2), 80. 74 (C-2"),93. 81 (C-8"), 95. 02 (C-8),
95.12(C-6"),96. 24 (C-6),101. 01 (C-10), 101. 90
(C-10"),115. 48(C-3",C-5",C-3",C-5") ,126. 44 (C-
1'),126.57(C-1"),129. 48(C-2",C-6",C-2",C-6"),
158.33(C-4",C-4"),162. 36 (C-9),162. 43(C-9"),
163.14(C-5).,163. 44 (C-5"),166. 96 (C-7),167. 64
(C-7"),194.71(C-4),195. 41(C-4"),

L&Y E, IR E AR K m. p. 160~162 °C, it
B F ESI-MS(m/2):569[M-H] /> F &% nB 14
T 28, 454 NMR i 30 /% 79 21 HY 4566 i ok e
[51 3. 82(3H,s), 8y 3. 90(3H,s), 8¢ 56. 26, §¢
56. 31 nT LA Wtk &9 Es XX L™= . 5
n-B 14" C NMR SCHRE" A AL S 4 Es (9 S ]
7% 3 1 2. 09 ppm.des Fl e 8] 37 7390 ¥ 8l 1
0.70 F1 0.52 ppm, i dcr MK T 2. 11 ppm,
Sco M Scw 1] 75 37 43 M B 3 T 0. 67 F1 0. 57 ppm,
hiHE AL S E, A 7.7 AR E R B,
B 7,7"- = B A -4, 47,5, 5" U -3, 3" A
WEH.'H NMR (400 MHz, acetone-ds) & (ppm) :
3.20(1H,s,H-3),3.38(1H,m,H-3"),3. 82(3H.,s,
OCH;-7),3.90(3H,s,OCH;-7"),5. 16 (1H,d, ] =
8.8 Hz,H-2"),5.79(1H.d,J=4.8 Hz,H-2),5. 97
(2H,d,J=2.0 Hz,H-6,H-6"),6. 05(1H,d, ] =
1.6 Hz,H-8"),6.18(1H,d,J=1.6 Hz,H-8),6. 76
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(2H,d.J=8.4 Hz,H-3',H-5").6.90(2H,d, ] =
8.4 Hz,H-3",H-5"),7. 01(2H.d., ] =8. 4 Hz, H-
2'.H-6").,7.29(2H,d,J =8. 8 Hz, H-2", H-6"),
8.59(2H,s, br, HO-4", HO-4"”),11. 63(1H, s, br,
HO-5"),11. 92 (1H, s, br, HO-5)," C NMR (100
MHz,acetone-ds )& (ppm) : 48. 95(C-3),49. 99 (C-
3"),56. 26 (OCH;-7),56. 31 C(OCH;-7"), 80. 94 (C-
2),82.89(C-2"),94. 56 (C-8),94. 81 (C-8"),95. 46
(C-6),95. 70 (C-6"), 104. 21 (C-10), 105. 34 (C-
10"y, 116. 11 (C-3", C-5'), 116. 37 (C-3", C-5"),
128.23(C-1"),128. 37(C-1"),128. 43(C-2',C-6"),
129.96(C-2",C-6"),158. 37(C-4"),158. 70(C-4"),
162.70(C-9),164. 56 (C-9"),164. 74(C-5),165. 02
(C-5"),168.85(C-7),169. 08(C-7"),196. 47(C-4),
198.65(C-4"),

EY E IR EOH R, m. p. 145~146 °C, 171
B ESI-MS(m/2):583[M-H] ™ , /3 F 8% n-B 1
T 42,454 NMR [ H 80 3 2 F 4 6 0 i s
[613.83(3H,s),813. 87(3H.s).8u3. 88(3H,s),
3¢55.72,8¢56. 32 AT LLFIWT A5 E v = P ik fk
Y. 5 nB A NMR SCERE ML AL S Y E 1)
Scr MK T 2. 35 ppm, dcs Fl e 1] 51 37 73 5]
37 0.31 f10.51 ppm, i 8¢ MK H ) 12,17
ppm,dcs Al Sco M E 4 B # 30 T 0. 50 0. 81
ppm., [A] I} 8¢y Fl 8¢ MR WA B 3 T 1.8 Fl
3.66 ppm, HUILHEW LAY E R 7.7 .4 -=H 4
H- 47,55 - = I3 3 A EE N 7.7, 47-=
A E-4",5,5"- =1 %-3,3"- W A #H B IR A
A C NMR | C-4"Fil C-4" (15 5 5 J&E L ik —
HAEW AL AW 7.7 4 - = R 4,5, 5 - = R k-
3,8 W A A 7,7 A - S AR A5, 5=
F-3, 3 W M R Ly 12 2. "H NMR
(400 MHz, acetone-d; ) 8 (ppm) : 2. 89 (2H,d, J =
13.2 Hz,H-3,H-3"),3. 83(3H,s, OCH;-7), 3. 87
(3H. s, OCH;-7")., 3. 88 (3H, s, OCH;-4"), 4. 98
(2H, s, br, H-2, H-2"),5. 92 (2H, s, H-6, H-6"),
6.07(2H,s, H-8, H-8"),6. 91(2H,d,J =8. 8 Hz,
H-3',H-5"),7.01(2H,d,J=8.8 Hz,H-2",H-6"),
7.15(2H,d,J =8. 8 Hz, H-3”,H-5"),7.25 (2H,
d,J=8.4 Hz,H-2",H-6"),8. 78 (1H,s, HO-4"),
11.94(2H,s, HO-5, HO-5") ,"* C NMR (100 MHz,
acetone-ds) & (ppm) : 48. 36 (C-3), 48. 63 (C-3"),
55.72 COCH;-4" 8% OCH,-4"), 56. 32 ( OCH,-7,
OCH,-7"),81.97(C-2),82. 03(C-2"),94.57(C-8,C-

8"),95. 85 (C-6), 95. 87 (C-6"), 103.06 (C-10),
103.14(C-10"),115. 06 (C-3",C-5"),116. 50 (C-3",
C-5"),128.46(C-1"),129. 56 (C-1"),130. 65(C-2",
C-6'),130. 71(C-2",C-6"),159.43(C-4"),161. 59
(C-4"),163.77(C-9),163. 86(C-9"),164. 79(C-5),
165.05(C-5"),169. 11(C-7),169. 14(C-7"),196. 75
(C-4),196.82(C-4"),

AW Dy IR FE AR K m. p. 238~240 C, iF
¥ ESI-MS(m/z):528[M+H]" , /4 FH# %% nB
T 14,%C NMR £ n-B 2> T — N EEAE 5 L
H 8:196.9 — {55, DEPT #%7E §55. 4 B 7x D,
s FfEfE—4 CH,.,'H NMR 38—~ CH,
[83.16(2H.s.br) {55 . ZiG LA bt al . 1k
A9 Dy S n-B BB LA R, Bk S H S
JE T CH, o X S0 B T 5 . Y 4-F S il J5 o
W LIS 3 8 O Bco Al Sc M M H 37 . 5 n-
B ) NMR SCHERE " A EE . A9 Dy B9 8¢5 36. 03,
5c5158.12.8¢4157. 86 Fll 8¢10100. 84 23 B %¢ n-B £
XFR A S B s T 12, 24,6, 17,4, 31 F1 2. 18
ppm, f I A8 . Dy S 4-W LR R OB,
"H NMR (500 MHz, acetone-d;) & (ppm): 3. 16
(2H,s,br,CH,-4),3. 88(1H,s,H-2),5. 61 (1H,s,
H-2"),5.84 (1H,d,J=2.0 Hz,H-6),5.95(1H.,d,
J=2.3 Hz,H-6",6.01(2H.,d,J=2.0 Hz, H-8,
H-8"),6.71(2H,d,J=8.7 Hz, H-3',H-5").,6. 86
(2H,d,J =8.6 Hz,H-3”,H-5"),6.98(2H.d, ] =
8.6 Hz, H-2',H-6"),7. 31(2H,d.J =8. 5 Hz, H-
2”,H-6"),8. 26 (2H, s, br, HO-4”, HO-4"), 8. 52
(3H,s,br,HO-7,HO-7",HO-5),11. 76 (1H,s, HO-
5"),11.90(1H,s, HO-5) ,"*C NMR (125 MHz, ace-
tone-ds) d(ppm):36. 03(C-3),49. 93(C-3"),55. 40
(CH,-4),78. 05(C-2),79. 20(C-2"),95. 55(C-8),
95.93(C-8"),96. 14(C-6),96. 62(C-6"),100. 84 (C-
10), 103,54 (C-10"), 116. 17 (C-3", C-5", C-3”, C-
5”),127. 87 (C-1", C-1"), 128. 15 (C-2", C-6"),
128.73(C-2",C-6"),156. 53(C-4"),156. 83(C-4"),
157.86(C-9).157.89(C-9"),158. 12(C-5),161. 66
(C-5"),164.73(C-7),167. 54(C-7",

2.2 nBE A, .E.E, f1D, HHIEFEMHE

MEBEAR KT 6 mm HEAH H2) £on
0B AR T S 410 B R AR A 0 O

2 on TR A AR 4 B AT AR I T
WHE/NTHRER B, 5 n-B AL, 3 F H L
PR Ay Es JE) X 4 6 % BRI L 0 2L BE BRI AR
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AT A 3 AL 2 TR 0% 400 A0 T X AN [ AR R 55
BiE 3 Fib &9 As JE, A1 E, By R 5L Ak Ak AR
F8 38 I U0 T I P AR K A L B sk Ak 7 )
Az 5 n-B A D R B TR R L = Es 5
BAFR kAL A A G D R AR A [ L Es
FUE, X3 B A 8 00 10 B 15 PR A AR . 3 AR

BEAL =Y As JEs (E, AEAUER BT B0y 4 A iR
JETR S XF U 1T ERE 4 IO BRI R . S R A K
AP S AT LA W n-B 2 5 AN [ 7 B 60
R 5 LM TR T R ) R A UG R o 7
7ML R L A R M AL 4 B 4T R R
TR IS R TR AR 7 B TR R
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Table 1 Antibacterial activity of neochamaejasmine B and its four derivatives
Comp. Concentration = ol
S. aureas S. agalactiae E. coli Samonellal
n-B 5. 000 15.2 19.8 21.5 10. 2
2.500 14.8 19.1 14.2 9.4
1. 250 13.1 17.2 13.6 8.8
0.625 9.9 16.0 11.7 8.5
Ay 5. 000 12.3 14.1 12.5 -
2.500 10. 9 11.8 11.5 -
1. 250 10.4 11.7 10. 4 -
0.625 9.9 10. 6 9.0 —
E; 5.000 9.5 9.3 9.0 -
2.500 9.4 8.5 8.5 —
1. 250 9.2 8.5 8.0 —
0.625 9.0 — 8.0 —
E, 5.000 9.0 8.8 8.5 -
2.500 8.3 8.0 8.5 —
1. 250 8.0 — 8.0 -
0.625 8.0 - - -
D; 5. 000 14.5 18.5 20. 8 10.0
2.500 14.0 18.0 13.9 8.7
1. 250 12.0 16. 4 13.5 8.5
0.625 10.1 13.1 10.9 8.1
I 5.000 49.7 50.4 19.6 -
2.500 44.3 46. 1 15.3 -
1. 250 37.9 39.9 13.9 -
0.625 34.6 36. 1 9.7 -
I 5.000 24.7 30.2 37.2 17.7
2.500 23.2 28.0 34.3 11.5
1. 250 17.5 17.8 28.3 9.9
0.625 16.3 15.8 28.0 9.0
CK — - — - —
TE RPN B AR 3 AR 1P — SRR e
Note: The diameter of inhibition zone is the average value of three experiments. “—”means no activity.

5 n-B A Dy X 4 R AR 040 R TR A
T ol 55 i B A ) A R 22 S /N R A neB
(0 2 ASHREE A — A B AN I 3 B T R R A
B S5 IR  EIDE JE SE H TE  # 25 B 4 R A
2,

3 ®

PN DON N e A7/ N UE IR 2N ARG E (R SN
BEAT T RS SRR B B A b 0 5 e
T I B P T 5 i A T R b e K 5 O

FEAED . AT R M n-B MM RS #
i 2k A ) ) B B A TG PEAR AR R 2 — B . X2
W7 A S A0 G W i 30 B T v S T AT P
A R FR B U RS MR A o bR AR AR
kSt A i 2B

HRAE"C NMR A LAWK E, Ry 7,774 -=H %
H-a”,5,5"- =} 53, 3" W A EE M 7,7, 4"-=
HAJE-4,5,5" - =33, 3" - W A IR &Y.
ARG RV TRCE . W TR =Y 5k R 5
SR e LR 8 229, % TLC | R, A% &M
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[F] 33X 25 5 1 43 25 TAE R THCRIRME . Rtk 28
FETE 75 R HTH A s 20080 €835 43R 43 25 2l Ak it
G,

D, & 4-W B E B R F % B, M NaBH, 575K
L HIR TR B2 b2y h 8+ 1,348
bR IZAT B U B I ) B AR A B T 4
6738 JE Ay SV HY R 1) B BR A 5 L X AT B R T
DL W 77 T8 B s — 2 R B JE] R 8 K, NaBH,
(R 22 45 SCERY i . 24 FH NaBH, 8 J5 DL g
FEAR AP A BB A-J LT L5 07 Al TR 2 TR I A A AR
B A 1 5-OH R A8 — % f 1) NaBH, s — &6
J PR A A ] F e 56 T a8 381 7 25 () 452 BEL AT AN [ X
MAERAT B B — 38 5 7= ) ] LAAS BRSO, AR
BRAF VU B I T 7 1) o A 02 $ v T o7 T B

4 %k B

FIRHAL =B MRS M T nB 4 AT A
Ay JEE; F Dy JE R 3 6 A5 # i AT TR
AIE o 3 A I R A5 A8 ) 0 30 B TR L R OR T
n-B 4y F i 7-OH 1 7"-OH J& H 5 91 55 0% P 2
M, 4'-OH F1 4”-OH X 3 B 16 P 19 5Tk 45 /N » 4-35
FEON 2 BB 0 R S A K S S A RO IR A
A SY n-B 1RO R A5 R s 4R T — o Hie
WA .
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