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EEEMHFHRHNEZENER TR
I . 2E8%K (Microcarpacin) HIor B R G 52

MR X #
(REREREMENHILT M 510650)
HAE  REHA

(FEARER EBANMERRTERAVAEERERERE L% 200032)

WE NRER(Uvaria microcarpa Champ. ex Benth) 7 F = 5 K 4 B 18 2] — 4> 357 59 45 LY 41 ok i
3+ #3255 W BR (Annonaceous acetogenin) fL & #—% £ & & (Microcarpacin) . [F B & & LA 2i k& W1 7
R4 EB BB R EFR B B8 Narumicins T 1 Narumicins 11 .

X HFAB AW, ¥ EH, Microcarpacin, Narumicins I , Narumicins [

Z75 B W Big (Annonaceous acetogenin) B FATERMNBEZER Y R EBEHN—
KEBFORR=Y, HABLEYHERY RS T 2,5- “BRAKN WS skm (THF) 35/ v -
TRERY. XBAEY—BEEARGTME R RS BENY, FFERENEFREYLEM
ERF=Y 2 MBFT R 2 — 173 % F 8 (Uvaria microcarpa Champ. ex Benth) 2 % %5 #F
WY, A0 TRE; AR BHEEE. BEXRICR, R E/KRY 4H, MR, REAFIBITHE
AR BKTS , BT 404 , IR R A e (4.

EER/MUEZERIALRE. FXRETRAZHY W FH 2B BRA=NBHHBAEE
e, H—RF B ZBNEE, fr & R Microcarpacin(1) (AKX 1). BN A E B 7 24
- CHN AR E LB AER Narumicins I (2)#1 Narumicins [[ (3), % LIRS PR
NBHBREY Uvaria narum RRHEREY 528820 A 0B BB HEGES B
AREBBETIHEAEY, KB T 2HMYEBEE.

37 CH,
M % [ >
HSC\T;(CHQ)‘\T)CFB): - oVP WY\ 18 (CHo)y 2 °
OH OH OH OH (o]

B 1 18%W % THF BEHEXHE

L4

EMEEYH RO EERE K, B Kedd's KA B E, 1 4 FABMS #§ Hi: m/z 639
[MH]*,662[MH+Na]*,771[M+Cs]" , R E 85> F &4 638, HRLH 5 F 3 A Ca7HesOs.
LS 1749cm ™ 4b A — B, SN G IBTE 218nm A R, WH o, B~ MBAAITIF

1996 — 02 — 06 W] . MU 1996 — 04 — 01 1k 3. BER AABE XL REIWE.
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MBS R EE M R e 3] 'H NMR i 86.90(d) 2 35— H,5.00(dq) 2 36 - H,1.41(d)
R 36-CH; EB=MRT. . PCNMR BRBESE T L R%5#£,8173.91 K 1-C,148.88 Xy 35
~C,134.36 %2~ C,77.41 } 36 - C,19.23 2y 37—

£1 1 BEGREENBGRILFUR”

H= CHIfF 3u(Hz) & HE CALF der(Hz) e

1 173.91 24 3.85,m 71.54

2 134.36 25 1.55,m 32.5

3 2.26,t(7.8) 25.19 26 1.34,m 25.66

4 1.55,m 24.42 27 1.55,m 29.19~29.76
5~12 1.26,brs 29.19~29.76 28 3.61,m 71.54

13 1.34,m 25.56 29 1.55,m 29.19~29.76

14 1.55,m 33.26 30 1.26,brs 23.53

15 3.40,m 74.20 31 1.34,m 37.26

16 3.83,m 83.36 32 1.55,m 39.22
17,18 1.97,1.60,m 28.96,28.45 33 3.83,m 67.92

19 3.92,m 82.56 34 1.18,d(6.6) 22.02

20 3.92,m 82.85 35 6.99,d(1.4) 148.88
21,22 1.88,1.60,m 28.45,24.98 36 5.00,dq(6.7,1.4) 77.41

23 3.83,m 82.20 37 1.41,d4(6.8) 19.23

* 8u: CDCly, 600MHz; 8c: CDCl3,, 150MHz.

R, ATH NMR #113C NMR AJAE H,1 MW P FESNILE KR, HH N REA
F THF # & 50. BH:3.40(15"‘ H),3.83(16-H,23-H),3.85(24~-H),3.92(19-H,20 -
H);8::74.20(15-C),71.54(24~-C),83.36(16 - C),82.20(23-C),82.56(19~C),82.85
(20-C)Y (K 1). X B ik i) L2 A B NI 5K RA BRI H LS Y /051 R A
Wi 4. B34 NMR 305t 7T AASE 15~ OH 548 8:) THF 32 threo MXHRI) T 5% —
24 - OH M 54884 THF 32 erythro AHXTAR. B T HAX — &, RATE I X R K NMR %
5M#.RE threo — trans — threo — trans — erythro WEI W E FILE D Motnhnm B THF Btif
TTHB(AE2), AT TR LR

' #2 1 # MotrilinTHF B RE LRI I B R LL B

trans trans

erythro threo
1\ 2v 5 8 \ 4"
(o] A (o]

OH threo OH

o 3c
&L
= 1-H|2-H|5-H|6-H|9-H| 10-H[1-c|2-c|5-c|6-c]9o-c] 10-C

motrilin | 3.88]3.85]3.94|3.94|3.85| 3.38 [[71.382.182.7|82.4(83.2| 74.1
1 3.85}13.83(3.92(3.92/3.83] 3.40 [|71.5|82.2|82.8/82.5/83.3| 74.2

CRE 1M EIMS 3B EEEENANKS T (m /2 621,603,584,567) L 52 °C NMR %
H1 874.20,71.54,71.54,67.92 W H BT A FHFENANRE. R T HABELS 50 F THF 37
MWW, EERNRES A TR L A 18 NMR#, RITEHAL P - M EBEMBREH
R FAFAE H3.83, BB EMNB HI6T. 92, B ENBR NG S ; A, RITEH
"H NMR 3 8H & % 76 00. 88 Ab Ay K S ak iy CH; W =E 4, LA 81. 18(d,J = 6. 6Hz) 1%
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Z B, RITAEHE A BEL FRBEHEN 33-C L. BFENREMNNE b EIMS B
ROATHELE 28— C b, HEHB LB R 83. 61, BN B R 571. 54, i bR 25 #
AR THF SFES TR BEX EIMS A AN ERATH S HHBIN RER LA
K 2.

m/z 265 m/z(521) m/z111 c

420 137  g5pg

HxX2 1 EIMSHAASFR

BT 1 R 53.83~3.85 WA R F(16 —H,23 -H,24 — H,33 - H), ¥ 5 R 5%+
371.54 EW R (24-C,28-C) , A G5 RIBE. I THIES FHHEENITBE, RIILE
AR 1 MBS DIES: . AR REN SIS NEIE L, RINYBLAA NN ZBHEENFES,
84:2.07(3H,s),2.05(3H,s),2.03(3H,s),2.02(3H,s) ;8::170. 96, 170. 85,170. 76, 170. 64.
XER SRR RS RHEF.

SR EE2MBIEMAY 2 f1 3(LER 3), BT84 H f1BC NMR ¥#E5 T
3. BB A4 THF FE B R BN, H7E 24 - C B A RMEK, ERTE BAHIEMR
P, RAITAAH HPLC FI & F BB THASYHLS, 3 WREHEZ 2 BE. &5, 2 BHH
HEYEL HPLC 2 HA R EY . WEER S L HEE R, 2 EE LB &, w3 N
BA 70~71CHB A . RITRERCHEE R BRI 581 5 X IR E A Narumicns T
A Narumicins [ & W B BHF AL AX A A EREBHN G LAY 2HN3IBAT
Narumicins I 1 Narumicins [ #9 57 & ¥R .

A CH,

OH OH OH (o]

B3 2 M3 HEHMR THF BB E R BE
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B 3
HECHFS
2 3 2 3

1 174.13 174.09

2 134.05 134.01

3a 2.47,ddt 2.47,ddt 21.52 21.48

3b 2.41,dd 2.39,dd

4 1.65,m 1.64,m 35.36 35.32

5 3.60,m 3.60,m 70.90 70.86

6 1.46,m 1.46,m 37.54 37.50

7 1.27,brs 1.27,brs 25.66 26.05
8~12 1.27,brs 1.27,brs 29.65~29.36 29.60~29.32

13 1.27,brs 1.27,brs 25.66 26.05

14 1.40,m 1.40,m 33.50 33.35

15 3.41,m 3.41,m 74.15 74.12

16 3.87,m 3.88,m 83.21 83.22
17,18 1.98,1.65,m 1.98,1.64,m 29.02,28.46 28.91,28.38

19 3.90,m 3.93,m 81.63 82.51

20 3.90,m 3.93,m 81.63 82.24
21,22 1.98,1.65,m 1.85,1.75,m 29.02,28.46 28.91,28.38

23 3.87,m 3.88,m 83.21 82.82

24 3.41,m 3.88,m 74.15 71.39

25 1.40,m 1.40,m 33.50 32.44

26 1.27,brs 1.27,brs 25.66 25.61
27~31 1.27,brs 1.27,brs 29.65~29.36 29.60~29.32

k7] 1.27,brs 1.27,brs 31.94 31.90

33 1.27,brs 1.27,brs 22.71 22.67

34 0.88,t 0.89,t 14.14 14.09

35 7.05,d 7.04,d 149.52 149.47

36 5.02,dq 5.01,dq 77.50 77.56

37 1.42,d 1.31,d 19.20 19.15

* 811: CDCl3 , 600MHz; 8c: CDCl3 , 150MHz.
SR, ATHERETNEBHEERHEY Uwria microcarpa BIFFHIRBUFILLED
Microcarpacin(1) I E K1 B4ELE8 ¥ Narumicins I (2) # Narumincins [T (3), IR 3B B {76 Y6 1% ¥

BAHHRTEMNNEN.

1 X8

R KREKIE. it H1 Perkin — Elmer 241 MC B s W E . E M X6i% FH HP 8451A
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Diode Array BY{ M %€ . £1 5} )% % A Digilab FTS - 20E FTIR X {{ ¥ & . FABMS #1 EIMS H
VG Quattro GC/MS/MS {5 . 8 B 36 % % F§ Bruker AMX — 600 KU {1 = . £ & 42 4 Fi
Beckman — 344HPLC, & : Spherisorb — C(10mm X 300mm ) ; B ¥ : UV215nm; M :95:5
MeOH ~ H,O(v/v) (3 mL/min) . YA 8 #F,1994 £ 10 AR FI AE RN
1.1 HRERERmaL

¥ 130 g(ORB) SR MBI 5% CHBR , BETRTEBERY, EH5HEHR
B8 5.7 g. 1 150 g BB H(400 mesh) A7, e :A. 4:1 ZBRZ B — ¥4 ;B. ZBZ 8 C.
RE. 8 100 mL N —10, A Sl RS 1~28 1) ; B s R ER 48 29~ 31 443 ; C B8 v e 4K
$32~3610. EARBBMNE 7T-8 BBETY 300 mg, i TLCHE(BIFM 4:1 ZRZB
-EH)BOmgEHH A BEHPLCH A, BSmg B 2M 7.7 mg 45 3.7 CEeBMKSE
R~ BBETYW1.05g, ATLCHE(BRFM:5:1 ZRZEE - 845)18 113 mg 4 1.

2 UEMHMEYE

2.1 Microcarpacin (1)

AR B K, CyyHeOs (Mw638) ,m. p. 63.5~65.0C ,[a]@12.4(c 0.23,MeOH).
Aax (MeOH) : 218 (loge 4. 07)nm. FTIR v, (KBr):3383,2922,2875,1749, 1652, 1467,1375,
1324,1203,1118,1075,949,916,871,722cm™ ' . FABMSm /2 :639,662,771. EIMS &
'H NMR.C NMR $#E L% 1 AR 2.

2.2 1 HUBEEER

FREL25 mg 1 8 F | mL BERFAD 1 mL MEBEH , IOA—B 4 - N, N - —H gk nt e,
BZCTHH2R MAILHFBMRMShHBRESERH BEREZEN REEEHRA4LE
2Tmg XA HRY . 84(CDClL,600MHz) :6.99(1H,d, J =1.4Hz) ,4.99(1H,dq,J =1.4Hz,
62Hz),4.89(3H,m),4.82(1H,m),3.98(2H,m),3.89(2H, t,J =5.5Hz),2.26(2H,t,] =
7.6Hz),2.07(3H,s),2.05(3H,s),2.04(3H,s),2.03(3H,s),1.85~2.02(4H,m),1.68~
1.80(4H,m),1.53(12H,m),1.40(3H,d,J =6.2Hz),1.26(24H,brm),1.20(3H,d,J =
6 .2Hz) . 3:(CDCl;,150MHz) :173.87,170.96,170.85,170.76,170. 64 ,148.84,134. 39,
81.69,81.22,80.42,80.13,77.39,75.31,75.15,73.92,70. 86,35. 84,33.93,30. 92, 30. 88,
29.61,29.57,29.53,29.33,29.20,28.23,28.10,27.73,27. 44,25. 52,25. 30,25. 20, 25. 16,
21.37,21.22,19.98,19.24.

2.3 Narumicins I (2)

B AaERES SEE,CyHegO; (Mw622) ,m. p. <35C,[]#21.4(c 0.25,MeOH).
A (MeOH) : 218(loge 3. 95)nm. FTIR v, (KBr) : 3446,2927,2855,1756, 1654, 1464, 1374,
1320,1266,1197,1117,1082,955,877,722cm ™ 1. FABMS m /z:623[MH]* ,646[ MH+ Na]*,
661[M+K]* .EIMS m/z:623[MH]* ,605[ MH - H,0]"* ,586[M ~ 2 X H,0]* ,569[ MH - 3
xH,0]*,525,511,497,467,397,381,363,345,311,293,275,257,155,125,111.'"H NMR
#113C NMR g i3 3.

2.4 Narumicins I (3)
B8 B R 1 1K, Cyy Heg Oy (Mw622) ,mp.70~71C , [« J®15.0(c 0.38,MeOH).
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A (MeOH) : 220 (loge 3.92) nm. FTIR v, (KBr):3531,3419,2919,2850,1761,1653,1464,
1380,1320,1200, 1147, 1120, 1076, 1027, 927,857, 722cm ™!, FABMS m /z:623[MH] ", 646
[MH+Na]*,662[MH + K]*.EIMS m/z:623[MH]"*,605[ MH - H,0]", 587[MH — 2 X
H,01*,569[MH-3Xx H,01*, 526,479,467 ,443,434,415,397,379,363, 345,327, 312,293,
275,265,239,155,125,111. 'H NMR #13C NMR $#% L% 3.
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Studies on Annonaceous Acetogenins from Uvaria microcarpa Seeds.
I . The Isolation and Structure of Microcarpacin

CHEN Wen — Sen
(South China Institute of Botany , The Chineses Academy of Sciences , Guangzhou ,510650)

YAO Zhu - Jun WU Yu-Lin"
(State Key Laboratory of Bioorganic and Natural Products Chemistry
Shanghai Institute of Organic Chemistry , The Chinese Academy of Sciences , Shanghai ,200032)

Abstract Microcarpacin (1) ,a new adjacent bis — tetrahydrofuranyl annonaceous acetogenin was
isolated from the seeds of Uwaria microcarpa Champ. ex Benth. The structure of 1 is elucidated
based on spectroscopic methods and the existence of four hydroxyls is confirmed by the acetylation
of the title compound. Microcarpacin is the first example with a hydroxyl group at 33 — C among
the known annonaceous acetogeniné. In addition, two known 24 — C epimeric acetogenins,
Narumicins I (2) and Narumicins [I (3) were also isolated from the same plant source. The
pure compounds 2 and 3 were obtained for the first time by careful HPLC preparation and the
spectral data of the corresponding compound are also reported in this paper.



