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B
1 0657 61 A : 1008-7303 (2004) 03-0021-05

Synthesisand Structure Elucidation of the Celangulin Analogues

ZHAN G Jiwen"?, WU Wen-jun*", TN Xuan®

(1 Institute o Pesticide Science, N orthw est Sci-T ech U niversity o A griculture and Forest, Yangling 712100, China;
2 College o L if e Science, N orthw est Sci-T ech U niversity of A griculture and Forest, Yangling 712100, China;
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Abstract: In order to look for new active compounds, celangulin analoguesw ere synthesized based
on the basic hydrolysisof the extract of the root bark of Celastrus angulatusM ax. and isolated by
bioassay-guided fractionation Two nen active compoundsw ere synthesized and iolated T heir
structures were comfimed as 28, 6o, 8B, 13-tetraisobutanoyloxy-1f, 4o, So-trihydroxy-pf-
dihydroagarofuran (A ), 1B, 2B, 6x 8B, 13-pentaivbutanoyloxy-4e, 9o-dihydroxy-p-
dihydroagarofuran (B) based mainly onNM R andM S gectral data A and B are nev compounds
w ith insecticidal activity againstMythimna sgparata
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(CH,),CHCOCl
pyridine
A: R1,Rs= H; R2,R3,R4,Re= (CH3s)2CHCO
B: Rs= H; R1,R2,Rs,Rs,Re= (CH3s)2CHCO
, 20mL , 30 ,
1 TLC : Y%
11 v =1 114 15 16 17 ,
B rucker Daltonics A PEX 11 49e (ESI) , A 110mg; 4 5 6 7 ,
;V GZAB-HS(FAB) ;Bruker AM -400 B 18mg
(TM S ,CDCls ); Perkin- 1 4
Elmer 24IM C A , [x]8’= - 7 3°
( ) (cQ 12, CHCIls), ESIFHRM S m/z
: 2 98%; 615 3372[M + H]",
; CaHsO2 “CNMR (CDCls, 100M H2z)
12 ,C-5 C-11
(& 90 98, 83 16), 4 (&
335mg( 1mmol), 25mL 176 84,175 38,175 92, 176 06), 7
, ) SmL (& 70 32,72 71,69 76, 75 25, 76 68,
, 25 73 62,67 73);DEPT (& 42 68,
18mL( 12mmol), 67 73) 'HNMR
, , , (62 59m,2 69m),
25 , (81 12m,1 16m) NM R
, \Y vV = , A
9 1 v % =1 1, 4 3 1,2 4,6,8,09, 13
10% , R B (7 9l
2mL : HMBC ,
Q 3% , H-HCO SY HM BC
N aHCOs N aCl : 5176 84 175 38 175 92 176 06 H-2 H-6
N a4 : H-8 H-13(& 5 27,5 92,5 40,4 68) , A
490mg 2, 6,8, 13 -1, 4, 9 -B-
13 H-HCO SY H-8 H-7
490mg ,H-8 H-9 ,H-7 H-6 JH-1 H-2
Q 59 100 200 : : 1Ha, 2He, 6Ha, THe, 8He, He'™*,
, , A 2B, 60, 88, 13- -1B, 40,
1 5anx 30 an, 300 400 309 Qo -B A
v v =10 1,8 2,6 4,5 5 1 2 5
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B ,[a]f’=- 346° B 5 2 1,2,4,6,8,

(cQ 8, CHCl), ESIHRM S m/z 913 B v

702 4049 [M + NH4]", HM BC :

CaHsO1z “C NM R (CDCls, 100M H?2) H-HCOSY HM BC

,C-5 C-11 (& 175 42,175 23,175 72,176 80, 176 99)
(& 91 91,83 32),5 (& H-1, H-2, H-6, H-8, H-13 (& 5 60, 5 51, 6 27,
175 42,175 23,175 72,176 80, 176 99), 7 5 31, 4 69, 4 86) : B 1, 2, 6, 8, 13-
(& 70 19,68 35,69 92, 75 66, -4, 9- -B-
78 97,73 23,66 48) DEPT H-HCO SY H-8,H-7 ,H-8,H-
(& 42 19,66 48) 'H NMR 9 yH-7,H-6 yH-1,H-2 ,
: (62 42m, 1Ha, 2He, 6Ha, THe, 8He, He®®, B 1B, 28, 60,
2 60m), (§111m,1 18m), NM R 8B, 13- -40x, 9o -B-
, B 3 4 5
Tablel NM R dataof compound A
No 5C SH HM BC H-HCOSY
1 70 32 3 48(1H,d,J= 8 4Hz0OH), 4 56(1H,m) C-10,C-13 3 48,5 27
2" 7271 5 27(1H,dd,J= 6 8Hz 3 2H2) c-1,c-10 2 01,4 56
3 42 68 2 01(2H,d,J= 3 6H?2) C-1, C-2,C-4,C-5, C-12 5 27
4 69 76 2 80(1H, s,0H) C-4,C-12
5 90 98
6" 75 25 5 92(1H, s C-5,C-7,C-8,C-11 229
7 53 08 2 29(1H,d,J= 2 8H?2) C-5,C-6,C-8,C-9 3955 40, 5 92
8" 76 68 5 40(1H,d,J= 2 8H2) C-6,C-7,C-9,C-10 2 29
9 73 62 2 22§$3j: 22 ::TZZ),OH), C-5,C-7,C-8, C-13 2 29,3 69
10 53 93
11 83 16
12 25 05 135(3H,9 C-3,C-4,C-5
13" 67 73 4 68(2H,ABq,J= 12 OH2) C-1,C-5,C-9,C-10
14 25 58 1 66(3H,9 C-7,C-11,C-15 1 48
15 29 70 1 48(3H, s C-7,C-11,C-14 1 66

" Signalsof H-2,H-6,H-8,H-13were alo correlated w ith carbony! carbon signals at 6 176 84, 175 38, 175 92, 176 06

Table2 NM R dataof (CH3z).CHCO in compound A

Radical H C
CH3 109 1 18(24H,m) 18 67,18 67,18 72,18 81, 18 86, 12 08, 18 56, 18 63
CH 2 47 2 60(4H,m) 34 36,34 28,33 97,33 97

CO

176 84,175 39, 175 92, 176 06
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Table 3 NM R dataof compound B

No o6C OH HM BC H-HCO SY

1 70 19 5 60(1H,d,J=3 0H2) C-2,C-9, C-10,C-13 5 51

2 68 35 5 51(1H,dd,J= 6 8HzJ= 4 4H2) 1922 14,5 60

3 42 19 1 92,2 14(2H,dd,J= 15 2Hz 2 8Hz 3 6H2) C-2,C-4,C-5,C-12 551

4 69 92 2 69(1H, s,0H) C-4,C-12

5 91 91

6" 75 66 6 27(1H, 9 C-5,C-11,C-8,C-7,C-10 2 30

7 53 12 2 30(1H,m) C-5,C-8,C-6,C-9,C-10 3 97,5 31,6 27

8 78 97 5 31(1H,d,J=2 1H2) C-6,C-9,C-10,C-7 230

9 73 23 3 47(1H,s,0H),3 97(1H,d,J= 6 8H2) C-5,C-7,C-8,C-10,C-13, 2 30,3 47

10 54 35

11 83 32

12 24 30 141(3H,9)

13" 66 48 469 4 86(2H,ABqg,J= 12 8H?2) C-1,C-5,C-9,C-10

14 26 03 1 65(3H,s) C-7,C-11,C-15 1 50

15 29 65 1 50(3H, 9 C-7,C-11,C-14 1 65

“ Signalsof H-1,H-2,H

Table 4 NMR dataof (CHs).CHCO in compound B

-6,H-8,H-13were al correlated w ith carbonyl carbon signalsat § 175 42, 175 23, 175 72, 176 80, 176 99

Radical SH é6C
CHs 108 1 22(30H,m) 18 69, 18 69, 18 69, 18 69, 18 74,18 79,18 89, 18 96, 19 03,19 24
CH 241 2 59(5H,m) 33 96,33 99,34 07,34 28,34 46
Cco 175 23,175 42,175 72,176 80,176 99
Table5 M S dataof compound A, B
m/z Compound A Compound B
685 M+H]
667 M- OH]"
649 [M- OH- HO]"
615 M+HT
637 M+ Na]*
597 M- OHT* [M - OCOCH (CH3)2]"
579 [M- OH- HO]" [M - OCOCH (CH3)2- HO]"
527 [M - OCOCH (CH3)?]"
. [M - OCOCH (CH3)2- OCOCH (CH3) »-
439 [M - OCOCH (CH3)2- COCH (CH3)2- OH] .
COCH (CH3) 2]
1 [M - OCOCH (CH3)2- COCH (CH3)2- [M - OCOCH (CH3)2- OCOCH (CH3s)2-
OH- HO]" COCH (CH3)2- HO]*
403 [M - OCOCH (CH3)2- COCH (CH3)2- [M - OCOCH (CH3s)2- OCOCH (CH3s)2-
OH- HO- HO] COCH (CH3)2- HO- HO]"
350 [M - OCOCH (CH3)2- COCH (CH3)2-
COCH (CH3s)2- OH- HO]"
333 [M - OCOCH (CH3)2- COCH (CH3)2- [M - OCOCH (CH3)2- OCOCH (CH3s) 2

COCH (CH3)2- OH- H0- OH]"

COCH (CH3)2- COCH (CH3)2- OH- HO]"
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2
My thimna
separata) 3 ( 13 8mg)
1 20mg/mL ,
1 ,24 h
[10]
20 mg/mL ., Q5anx
Q 5an ,
1w ' 1
8h
5an , )
20 , 3 24 h
1 A
LA B 3 (
) 89 5% 93 2%
3
31
32
\% 23
(1]
A B
Vv : 2h
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