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A stereoscopic r ep resen ta t ion  of the  molecular  s t ruc tu re  
of (1) is shown in the  Figure.  The double  bond  in r ing A 
is ident i f ied as C (2)-C (3~. The lactone r ing is a C (5) 
envelope,  the  cyc lohexene  and cyclohexane  r ings have  
sl ight ly d i s to r ted  1, 2-diplanar  (so[a) conformat ions ,  
while the  p y r a n  r ing has a s l ight ly  d i s to r ted  1, 3-diplanar  
conformat ion  s . 

The absolute  conf igura t ion  of podol ide  (1) was assigned 
on the  basis  of the  observa t ion  of a nega t ive  Cot ton  effect  

MeOtt in the  CD spec t rum,  [q~l 262 -1 5 ,0 9 0  s,9. Studies  are in 
progress  to  de t e rmine  the  re la t ive impor t ance  of t he  
e, f l -unsatura ted  &lactone,  epoxide  10, and  o the r  funct ions  
w i th  respect  to t he  t umor - inh ib i to ry  ac t iv i ty  of podol ide  n.  

Zusammen/assung. Nachweis,  dass Podol id ,  ein neues 
antileukS.misches nord i te rp in isches  Di lac ton  aus Podo- 
carpus gracilior Pilg. die S t ruk tu r  (1) besi tz t .  

S. M. KUPCHAN, R. L. BAXTER, MYRA F. 
ZIEGLER, P. M. SMITH and R. F. BRYAN 11 

Department o] Chemistry, University o/ Virgina, 
Charlottesville (Virgina 22907, USA), 6 November 1974. 

T h e  S t r u c t u r e  o f  C l a u s a n t a l e n e ,  a New Sesquiterpene from Clausena ind ica  O l i v .  1 

F r o m  the  roots  of Clausena indica Oliv. (Rutaceae)  
some known  coumar ins  2, a new cyclopropyl  coumar in  3 
and  two new carbazole alkaloids 4, 5 have  been  isolated. In  
th is  communica t ion  we repor t  isolat ion of a new sesqui- 
t e rpene  des igna ted  c lausanta lene  and  its s t ruc tu re  
de t e rmina t ion  based  OH spect ra l  and  X - r a y  crystal lo-  
graphic data .  Hexane  ex t rac t  of the  roots,  on careful  
ch romatograph ic  separa t ion  on silica gel and  p repa ra t ive  
TLC, gave abou t  0.01% yield of colourless crys ta ls  of 
c lausanta lene  C15H2eO~, m.p.  114 ~ LeJ~ + 2 7 . 7  ~ (C 1.9, 
CHC13) (RI 0.55, CHCI 3 - - 2 %  MeOH;  TLC Si gel). I t  has  
no UV-absorp t ion  and  i ts  I R - s p e c t r u m  ind ica ted  the  
presence  of h y d r o x y l  groups  (3380 cm-1). I t s  mass  
spec t rum showed a negligible molecular  ion peak  a t  m/e 
238 and  a base peak  a t  m/e 220 (M + --  H20 ). The o the r  
ma jo r  f r agmen t  ions a t  m/e 177 (220--CanT) , 151 
(220 --  CsH~) suggested the  presence  of an i sopen teny l  
chain.  This was conf i rmed by  its N M R  spec t rum (100 MHz, 
CDC18) which  showed gem-d ime thy l s  a t  • 1.65 and 1.72 
(3H each, J = 1 Hz), and  a s l ight ly spl i t  t r ip le t  a t  ~ 5.25 
(1H, J = 7 Hz) assigned to  all olefinic p ro ton  ad jacen t  to 
an unsubs t i t u t ed  me thy lene  group appear ing  at  ~ 2.1 
(confirmed by  decoupling).  I r r ad ia t ion  at  d 1.72 sha rpened  
the  t r ip le t  a t  6 5.25. A one-pro ton  t r ip le t  a t  3.88 (J = 7 Hz), 
also coupled to t he  me thy l ene  p ro tons  a t  d 2.1 as shown 
by  double  resonance  exper iments ,  ind ica ted  t h a t  the  
p ro ton  should be placed on a me thy lene  carbon  hav ing  an 
oxygen  funct ion.  2 broad  signals (1H each) a t  6 2.7 and  
3.3 van i shed  on deutera t ion ,  ind ica t ing  the  presence  of 
2 hydroxy l  groups. 2 t e r t i a ry  me thy l s  appeared  a t  d 0.9 
and  1.2, of which  the  la t t e r  should be due to  a m e t h y l  
on a carbon bear ing a hyd roxy l  group. H y d r o g e n a t i o n  
over  Pd-C or PrO 2 af forded d ihydroc lausan ta lene  
C15H2sO2, m.p.  102 ~ [Cr + 16.6 ~ (C 2, CHCI~) by  reduc t ion  

of the  i sopentenyl  double  bond.  Since the  d ihydro-  
der iva t ive  does nd t  con ta in  any  unsa tu r a t i on  (NMR; no 
t e t r a n i t r o m e t h a n e  colour), c lausanta lene  should be a 
bicyclic sesqui te rpene  conta in ing  the  5-carbon chain  (a). 
A par t i a l  s t ruc tu re  (I) could be w r i t t en  on the  evidence 
ci ted above and  c lausanta lene  should therefore  belong to  
the  sesquicarane,  b e r g a m o t a n e  or f i -santalane types  6. 
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Clausantalene and d ihydroctausanta lene  failed to give 
an acety l  de r iva t ive  under  mild  ace ty la t ion  condit ions.  As 
a t t emp t s  to correlate  the  carbocycl ic  r ing sys tem wi th  
one of the  a l ready known sesqui terpene skeleta failed, and 
a va r i e ty  of react ions yie lded unsa tu ra ted  products  or 
in t rac tab le  mixtures ,  aI1 X- ray  s tudy  was under taken.  

OH / 9 

OH 

The Figure  shows a perspect ive  v iew of the  molecule  (or 
its enant iomorph) .  The  h y d r o x y  groups are l inked by  
bo th  intra-(2.68 ~),  and inter-(2.82 A) molecular  
hydrogen  bonds to form cont inuous chains running 
paral lel  to  a. 

An a t t e m p t  will be made  to de te rmine  the  absolute  
conf igurat ion by  al lowing for anomalous  scat ter ing by  
oxygen,  bu t  this cannot  be done unt i l  the  s t ructure  is 
fully refined and m a y  no t  p rove  possible in v iew of the  
small  a m o u n t  of oxygen  in the  molecule.  

The  occurrence of a santa lane  type  sesqui terpene Ironl 
the  Ru tacea  fami ly  m a y  be of some t axonomic  interestL 

Zusammen[assung. Es wurde  ein neues Sesqui terpen 
C15H=80 ~ (Clausantalene) aus den Wurze ln  yon Clausena 
indica Oliv. (Rutacene) isoliert. Spekt ra lanaly t i sche  und 
r6ntgenkris ta l lographische Da ten  e rmi t t e l t en  ein fl- 
San ta lan-Der iva t .  
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Clausantalene (C15I-I=602) crystal l izes as clear regular  
rec tangular  blocks;  t hey  are orthorhombic, space group 
P2~2~2~, a = 8.205, b = 8.488, c = 20.616 ~,  Z = 4 mols /  
cell. In tens i t ies  of 1594 reflect ions were measured  on a 
Siemens d i f f rac tometer  wi th  Cu-K= radia t ion  (to O = 70~ 
and of these  45 were reckoned unobserved.  The s t ruc ture  
was solved by  direct  methods  and is cur ren t ly  ref ined to 
R = 0.11. The  molecular  a r r angemen t  is g iven by  I I ,  
and, by  implicat ion,  t h a t  of d ihydroclausanta lene  by  I I I .  

T Acknowledgments .  We wish to t h a n k  Professor T. R. GovI~-  
DACHARI for his in te res t  in  the work, Dr. S. SELVAVIHAYARAM and  
his associates  for ana ly t i ca l  and  spect ra l  da ta ,  Dr. H. FUHRER of 
Ciba-Geigy Ltd., Basel, for the 100 MHz NMR spectra, the Science 
Research Council for equipment, and the staffs of the Computer 
Units of Imperial College and the University of London for their 
cooperation. 

s Ciba-Geigy Research Centre, Goregaon, Bombay 400063 India. 
0 Chemical Crystallography Laboratory, Imperial College, London, 

SW7 2AY, England. 

T h e  S t r u c t u r e  o f  Q u i m b e l i n e ,  a N e w  B i s i n d o l e  A l k a l o i d  f r o m  Voacanga chalotiana 

The root  bark  of Vos chalotiana has been found to 
contain,  beside a number  of known indole alkaloids and 
three new bases 1, considerable quant i t ies  of vob tus ine  (II) 
and minor  amount s  of a closely re la ted compound,  which 
we have  named  quimbel ine,  CaaHasN40 ~, m.p. 270 ~ V~]D --  
195 ~ (c J, CHCla). The gross s t ruc ture  of vob tus ine  has been 
de te rmined  main ly  on the  basis of spectroscopic con- 
siderat ions 2, while the  locat ion of the  hydroxy l  funct ion  
at  C-2' and the  conf igura t ion  of the  C-7 spiral  centre 
were established by X- ray  inves t iga t ion  3. The comple te  
s t ruc tura l  proposal  I for quimbel iue  is based a lmost  
ent i re ly  on a mass spect rometr ic  and laC-NMR invest iga-  
t ion in compar ison wi th  vobtusine ,  the  informat ion  to be 
gained f rom 1H-NMR-spec t rum being min ima l  owing to 
ti le complex i ty  of the  molecule. 

The close re la t ionship be tween  the  2 alkaloids is 
apparen t  f rom the  s imi la r i ty  of thei r  I R -  and UV- 
spectra.  Quimbel ine shows UV-absorp t ion  m a x i m a  
(MeOH) a t  221, 263, 301, 327 nm ( l g e  4.54, 4.05, 4.15, 
4.21 respect ively)  and I R  s t re tching bands  (CDCla) a t  

I I I 

3390 (NH), 1675 and 1610 ( -N-C=C-CO2Me)  cm -1, 
which agree for the  presence of the  N-a lky l -me thoxy-  
indoline and /~-anilino-acrylic e s t e r  groupings 2. The 
1H-NMR-spec t rum of quimbel ine  (CDC18, 100 Ml-tz) 
shows a broad singlet  a t  d 8.95 (NH), an a romat ic  pa t t e rn  
super imposable  to t h a t  of vobtusine ,  2 singlets at  d 3.80 

and 3.74 (CO2Me and ArOMe) and 1 pro ton  at  6 4.95 as a 
double t  (J = 14 Hz). The  l a t t e r  signal is due to  one of the  
C-8 protons,  which demonst ra tes  the  deshielding effect of 
the  lone pair  Of the  indoline Na n i t rogen a tom,  and is 
diagnost ic  for the  conf igurat ion a t  C-7. In  vobtus ine  this 
signal falls at  ~ 5.14, whereas the  IH-NMR-spec t rum of 
amata ine  4, an  alkaloid possessing the  vobtus ine  skeleton 
wi th  an opposi te  conf igurat ion a t  C-7, lacks of such 
signal. 

Quimbel ine  contains  2 less hydrogens  t h a n  vobtusine.  
Owing to the  lack of fur ther  sp = carbon a toms in the  
13C-NMR-spectrum and to the  presence of only 1 ac t ive  
hydrogen  (NH), the  addi t ional  unsa tu ra t ion  is due to the  
fo rmat ion  of an e thereal  l inkage involv ing  the  hydroxy l  
funct ion of vobtus ine  and 1 of the  neighbour ing carbon 
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