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Summary : Karinolide 1 is  a s t ruc tura l ly  novel C20 quassinoid isolated from the French Guyanan 
Simaroubaceae, Simaba muZtifZora A.Juss. whose s t ruc ture  was established by !-ray d i  Ffraction 
analysis.  6a-Senecioyloxychaparrin 3, the known 6a-senecioy~oxychaparrinone 2 and 9-methoxy- 
canthin-6-one 5 were also isolated ; t h e i r  s t ruc tures  were determined by spectral  means. 

The Simaroubaceae Simaba mtiZtifZora A.Juss. i s  a t a l l  tree which grows to heights of 
15 t o  20 m and i s  widely dis t r ibuted i n  South America. I t  has often been described, although 
erroneously, as being synoniymous w i t h  .%naba guanensis Aubl. from which i t  d i f f e r s  by several 
morphological features ,  especial ly  the s i z e .  

of S.muZtifZora originat ing from Peru resul ted i n  
the i so la t ion  o f  Ga-senecioyloxychaparrinone 2, act ive i n  both murine lymphocytic leukemia 
(P-388) and so l id  tumor systems. Our continuing work on the Simaroubaceae led us t o  explore 
the French Guyanan Simaba muZtifZora '. We herein report the i so la t ion  and s t ructural  e luci-  
dation of a novel quassinoid, named Karinolide 1. 6a-Senecioyloxychaparrin 3 along w i t h  the 
known Pdehydro compound 1, was also isolated as well as the previously described 
canthin-&one 2. 

Previous s tudies  by Wani e t  a l .  

9-methoxy- 
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I 
f The dried ground stem bark ( lkg)  of S.muZtifZora was extracted w i t h  hexane and then 

,a several times w i t h  hot water. The concentrated aqueous ex t rac t  was continuously extracted w i t h  
chloroform t o  give a complex mixture of products (1.49) which showed moderate antileukaemic 
a c t i v i t y  (P-388 system, T/C 122 a t  50 mg/kg ). Column chromatography of this material on s i l i -  
c i c  acid-cel i te  (2:  1) and elut ion with methylene chloride containing increasing amounts of 
methanol ( 2  t o  10 %) afforded twelve fract ions,  none of which was homogeneous. Fractionselu- 
ted w i t h  CH2C12 containing 5 % methanol (237 mg) were rechromatographed on the same absorbent 
t o  y ie ld  a c rys ta l l ine  fract ion (120 mg).  Crystal l isat ion from ethyl acetate  and preparative 
t .1 .c .  of the mother l iquors yielded Karinolide L ( 1 1  mg). Chromatography of a roo 
ex t rac t  of Simaba muZtifZora, prepared by the procedure described f o r  the s 
to  the i so la t ion  o f  the less polar Ga-senecioyloxychaparrinone 2 and the mo 
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The molecular formula of Karinolide 1, m.p. 208-210°C, was established by i t s  h i g h  
resolution mass spectrum as C20H2408 (M" a t  m/z 392.1472). The U . V .  spectrum showed maxima 
a t  227 ( E  4260) and 295 nm ( E  10020) indicating the presence of a dienone chromophore. The 

1 250 MHz H-n.m.r. spectrum of I. ( i n  C D C 1 3  t 5 % pyridine-d5) w i t h  decoupling experiments 
revealed a cer ta in  amount of s t ructural  information. I t  displayed s ignals  for  a secondary 
methyl a t  6 1.15 ( d ,  J = 7Hz, Me-13) and an angular methyl group a t  6 1.38, and a downfield 
resonance a t  1.96 ppm assigned t o  Me-4. I t  a lso revealed : an AB pattern (6 3.75 and 3.62 ; 

J = 9Hzl assignable t o  the hydroxymethyi group a t  C-8, signals  a t  3.48 ( s ,  H-9), 3.65 (b r . s ,  
H - l Z ) ,  3.98 ( b r . s ,  H-7) and two downfield doublets a t  6 5.61 and 6.27 ppm due t o  H-3 and H-6, 
respectively which are  mutually long range coupled 

*Y 
crystal X-ray analysis .  Crystal data : A crystal  of Karinolide 1 grown from acetone, s i ze  0.3 x 
0.2 x 0 .2  mm, was mounted on a Phi l l ips  PW 1100 automatic diffractometer equipped w i t h  a gra- 
phi te  monochromator. The system i s  monoclinic, space group C2(Z=4) w i t h  ce l l  parameters a = , 
13.522 ; b = 8.267 ; c = 17.004 A and ß = 106.3'. Reflexions were scanned up t o  0 = 25' u s i n g  
MoKa radiat ion.  Of the 1935 reflexions measured, 1358 having I > 2 o ( I )  could be considered 
as  observed. The s t ructure  was solved by d i r ec t  methods using the Riche's phase function and 
the negative quartet  t e s t  (Multan qave t r i v i a l  Patterson-like solut ions and thus fa i led  t o  
lead t o  correct  atomic pos i t ions) .  The refinements of the s t ructure  were carried o u t  using 
i so t ropic  and then anisotropic thermal factors  and converged to  a f ina l  R value of 7.8 % (H 
atoms were n o t  refined b u t  positionned a t  t he i r  theoret ical  places). 

C - 1 1  confers an unusual folded shape t o  the molecule not observed i n  other quassinoids. The 
conformations of rings B,C and D are  affected by t h i s  overall folding ; rings B and C adopt 

5 1 J = 1.5Hz). 
Because of the paucity of 1 i ts  s t ruc ture  and stereochemistry was established by s ingle  

O 

The molecular s t ruc ture  of 1 is shown i n  F i g .  1 '. The oxy-bridge (0-7) between C - 1  and 
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a quasi-boat conformation whereas the lactone ring D has a twisted conformation. The presence 
of the dienone system resu l t s  i n  the quasi-planarity of r i n g  A which explains the observed 
long range coupling ( J )  between H-3 and H-6. The C-8 hydroxymethyl group i s  par t icu lar ly  
exposed to  intermolecular interact ions and i s  indeed involved i n  hyirogen bonding (2.90 Å 
towards 0-5 of a second molecule). The oxygen (0-3) of the lactone carbonyl i s  a lso linked t o  
0-5 of another molecule thus leading t o  an in f in i t e  hydrogen bodnetwork a long  the y axis .  

Karinol ide 1 contains several in te res t ing  and new structural  features n o t  previously 
encountered among the quassinoids. I t  i s  the f i r s t  example of a natural quassinoid t o  have a 
cyclohexadienone system, a bis-hemiacetal function and a f ree  primary hydroxyl group a t  C-8. 

spectrum showed a maximum a t  227 nm ( E  22300) due t o  both  the a,ß-unsaturated ketone and the 

5 

Ga-Senecioyloxychaparrinone 2, C25H3209 (Mt* a t  m/z 476), m.p. 248-252OC. The U . V .  

5 a,ß-unsaturated e s t e r .  The presence of a 3-methyl-2-butenoate (senecioate) e s t e r  a t  C-6 was 

o 

Figure 1 : Molecular s t ructure  
of Karinolide J. 

shown by the mass spectral fragmentation ions a t  m/z 376 (M+-loo), m/z 345 and 245 7, m/z 83 

The l a t t e r  spectrum including double resonance experiments allowed the assignment of most of 
the protons whose chemical s h i f t s  are  ident ical  w i t h  those published f o r  z2. Structure 2 was 
confirmed by comparison w i t h  an authentic sample of Ga-senecioyloxychaparrinone p .  

[O=CCH=C(CH3)21+ and m/z 55 [HC=C(CH3)21, and by analysis of the 250 MHz 1 H-n.m.r. spectrum. 

1 Figure 2 : 250 MHz H-n.m.r. 
spectrum of 5 
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The more polar quas- 
s i  no i d ,  Ga-senecioyloxy- 
chaparrin 3 crys ta l l i sed  
from ethylacetate-metha- 
no1 as needles, m.p. 280- 
286" (dec. ) . The mass 
spectrum established i t s  
molecular formula as 
C25H3409 (M'. a t  m/z 478) 
and showed abundant 
fragmentation ions a t  
m/e 460 (M+* -18), m/z 

7,08 $,g6 PPm 83 and m/z 55. The U . V .  8;17 832 8,02 7,Y6 7,85 
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1 spectrum did not reveal any s igni f icant  absorption above 220 nm and i t s  250 MHz 
spectrum showed c lear ly  t h a t  i t  possessed a senecioyl ester a t  C-6. The l a t t e r  spectrum 
displayed as d i d  tha t  of 2, signals  a t  6 5.45 (dd, J = 12 and 2 Hz) and a t  6 5.72 ( s )  assigned 
t o  H-6 and H-2 ' ,  respectively.  These properties suggest t h a t  2 is  a 2-dihydro der ivat ive of 
- 2, both types of compounds frequently Co-occuring i n  the same plant  '. Acetylation (ace t ic  
anhydride-pyridine) of 3 indeed led t o  the pentaacetate 4, C33H42013 (M" a t  m/z 646) whose 
mass spectrum showed the expected fragmentation i o n s  and whose 250 MHz H-n.m.r. spectrum 
was consis tent  with s t ruc ture  4 ( 6  4.92, d ,  J = 7.2,  H-1 ; 5.12, m y  H-2 ; 5.30, d d ,  J = 12 

9 and 2Hz, H-6 ; 4.55, br.s ,  H-12 ; 4.05 d and 4.57 d ,  J = 1 2 ,  -CH20Ac and 5.68, s ,  H - 2 ' ) .  
Soxhlet extract ion of the defatted stem bark w i t h  chloroform followed by column chroma- 

tography on s i l ic ic -ac id-ce l i te  ( 2 : l )  led t o  the i so la t ion  of 9-methoxycanthin-6-one 2 as 
yellow needles, m.p. 178-180". I t s  molecular formula was established by high resolution mass 
spectrometry as C15H10N202 ( M t *  a t  m/z 250.0735). The U . V .  spectrum showed maxima a t  272 
(E  14750), 310 (E  4500) and 353 nm [E 7000) , and the i . r .  spectrum (CHC13) displayed absorp- 
t ions a t  1680, 1635 and 1610 an-'. These properties indicated t h a t  5 belonged t o  the canthin- 
6-ones, the alcaloids  charac te r i s t ic  of the Simaroubaceae lo. The 250 MHz H-n.m.r. spectrum 
revealed the presence of a methoxy group ( 6  3.99 ppm,) and decoupling experiments allowed 
the unambiguous assignment of a l  1 o le f in ic  and aromatic protons. The spectrum (Fig. 2) 
the presence of two isolated pairs  of vicinal protons ( 6  7.85 and 8.77 ppm, 2 d ,  J = 5 Hz, 
H - 1  and H-2 ; 6 8.02 and 6.96 ppm, 2d ,  J = 10 Hz, H-4 and H-5). The methoxy group must be 
located a t  C-9, since the downfield signal a t  6 8.22, assigned t o  H-8, showed only m n -  
coupling w i t h  H-10 ( 6  7.08, J = 2.5 Hz) which i s  i n  turn ortho-coupled w i t h  H-11 ( 6  7.96, 
J = 9 Hz). Canthin-6-one 5 has recently been isolated by Giesbrecht e t  a l .  from the Brazil ian 
Simaroubaceae, Simaba etispidata . 

H-n.m.r. 

1 - 

1 

showed 

4 
- 

Acknowledgements : We are  grateful to  Dr. M.C. Waniifor a sample of quassinoid 2 and Dr. G . A .  
Cordell f o r  a sample of 3, t o  Mr. M . D .  Dance (University of S t i r l i n g ,  Scotlandr and Mr. P .  
Varenne f o r  the high res'ijlution mass spectra ,  Mr. C .  Merrienne (Laboratoire de RMN ã Haut 
Champs, Orsay) f o r  1H-n.m.r. measurements a t  250 MHz, We thank the National Cancer I n s t i t u t e  
DHEW (Grant no  5 R01 CA26699-2) f o r  par t ia l  support of t h i s  invest igat ion.  

REFERENCES AND FOOTNOTES 
1 - For previous paper in  these ser ies  see C h .  Moretti, J .  Polonsky, M. Vuilhorqne, and T. 

Prangé, Tetrahedron Let ters ,  i n  the  press 
2 - M.C. Wani, H.T. Taylor, J.B. Thompson and M . W .  Wall, Lloydia, 3, 578 (1978) 
3 - Samples of the plant material studied (Na  HJ 2328 and-5) were deposited i n  the 

Herbier du  Museum d 'Histoire  Naturelle; Paris 

Santana, Phytochemistry, 19, 313 (1980) 
4 - S.M. Giesbrecht, H.E.Gottlieb, O.R.Gottlieb, M.O.F. Goulart, R . A .  De Lima, and A . E . G .  

5 - C1. Riche, ( I . C . S . N . ,  Gif-sur-Yvette, France), t o  be published 
6 - G.  Germain, P .  Main and M . M .  Woolfson, Acta Cryst. ,  z, 368 (1971) 
7 - The atomic co-ordinates for  t h i s  work a re  avai lable  on request from the Director of the 

Cambridge Crystallographic Data Centre, University Chemical Laboratory, Lensfield Road, 
Cambridge CB2 AEW. 

8 - J .  Polonsky, Z .  Varon, C h .  Moretti, R .  P e t t i t ,  C h . L .  Herald, J . A .  Rideout, S.B. Saha and 
H . N .  Khastgir, Journal Natural Products, 43, 503 (1980) 

9 - Ga-Senecioyloxychaparrin 3 has a l so  beeniso la ted  from S.mZt i fZora  by a group a t  the 
University of I l l i n o i s  (MT Arisawa, G . A .  Cordell and N . R .  Farnworth, personal communica- 
t i o n ) .  Direct comparison of the two samples ( t . 1 . c . )  revealed their ident i ty .  

10 - E . V .  Lassak, J .  Polonsky and H .  Jacquemin, Phytochemistry, 16, 1126 (1977) 

(Received i n  France 10 December 1 9 8 1 )  


