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Fig. 2.13C-Nuclear magnetic resonance 
spectra of the active compound (38 mg 
per 0.5 ml CDCI~) in Fraction A. The 
spectra were recorded in the following 
conditions: A) 4 see pulse repetition, 
10,000 times accumulation and 6,250 
Fh frequency range; B) 2-1 sec pulse 
repetition, 5,000 times accumulation 
and 1,000 Hz frequency range. The 
numbers given i~ the peaks of spectra 
correspond to the assignment in the 
text. Each letter code in parentheses 
indicates the information from off- 
resonance decoupled spectra. The 
letters s, d and q represent singlet, 
doublet and quartet, respectively. 
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(7.5 g). The  c rys ta l l ine  mass  (67.6 mg) f rom t h e  ac t ive  
e lua te  was recrys ta l l i zed  twice  f rom e t h a n o l  to  yie ld  
colourless f ine needles  (46.5 mg), m.p.  45-46 ~ The  h igh  
reso lu t ion  mass  spec t ra  of t he  s u b s t a n c e  and  i ts  2, 4-dini-  
t r o p h e n y l h y d r a z o n e  (m.p. 55-56 ~ ind ica t ed  a molecu la r  
ion p e a k  a t  m/e 450.48.03 (calcula ted va lue  for C3~H620, 
450.4797), a n d  630.5066 (calcd. va lue  for CsTH6~N404, 
630.5080), respect ive ly .  These  spec t ra l  d a t a  sugges t  t h a t  
t he  s u b s t a n c e  m a y  be  a s a t u r a t e d  a l ipha t i c  c a r b o n y l  
compound .  

The  s t r u c t u r a l  m o i e t y  of CH~-CO-CH(CH3) -CH2-  was 
conc luded  f rom the  fol lowing spec t ra l  d a t a ;  in t he  p r o t o n  
m a g n e t i c  r e sonance  (PMR) s p e c t r u m  (CDCla) d 2.10 
(3H,  CH3-CO- ,  singlet) ,  1.04 (3 H, - C O - C H ( C H 3 ) - ,  
double t ,  J = 6.8 Hz) coupl ing  w i t h  a s ignal  a t  2.49 (1H, 
- C O - C H ( C H 3 ) - C H 2 - ,  sex te t ,  J = 6.8 Hz),  a n d  in  t h e  
h igh  reso lu t ion  mass  spec t rum,  a s t rong  p e a k  cor respond-  

+ 
ing to. t he  f r a g m e n t  CH3-C(OH)~CH(CH~) a t  m/e 72.0540 
(calcd. va lue  72.0574) resu l ted  f rom t he  McLaf fe r ty  
r e a r r a n g e m e n t  of t h e  m e t h y l  ke tone  h a v i n g  a n  e - m e t h y l  
b ranch .  O t h e r  s ignals  in  t he  PMl~-spec t rum ind ica t ed  t he  
presence  of a long a lky l  cha in  (d a r o u n d  1.22, 49H)  w i t h  a 
m e t h y l  b r a n c h  (6 0.82, 3H,  double t ,  J = 6.5 Hz) and  of a 
t e r m i n a l  m e t h y l  (d 0.84, 3H t r ip le t ,  J = 6.5 Hz). 

The  foregoing a s s i g n m e n t  of the  P M R  signals  was  con- 
s i s t en t  w i t h  t he  i n f o r m a t i o n  f rom ~sC-nuclear m a g n e t i c  
r e sonance  (CMR) spec t rum.  As shown  in F igure  2, s ignals  
were obse rved  der ived  f rom the  fol lowing c a r b o n  a t o m s ;  a 
t e r m i n a l  m e t h y l  (~ 14.13, 1), a b r a n c h e d  m e t h y l  (d 19.74, 
3), a c a r b o n y l  (d 212.59, 6) which  is a t t a c h e d  b o t h  b y  a 
m e t h y l  (c~ 27.92, 4) a n d  a m e t h i n e  (d 47.26, 5) h a v i n g  a 
m e t h y l  (d 16.19, 2), bes ides  a n o t h e r  m e t h i n e  and  24 
me thy lenes .  These  a s s i gnm en t s  of the  CMR-signals  were 
based  upon  empir ica l  chemica l  shif ts  as to  a lkanes  and  
c a r b o n y l  c o m p o u n d s  ~, a n d  t he  resu l t  of of f - resonance 
decoupl ing  expe r imen t .  

The  m e t h y l  b r a n c h  on  t he  long a lkyl  cha in  was p resum-  
ed to be a t t a c h e d  to  t he  c a r b o n  a t o m  a t  11th  pos i t ion  
f rom t h e  m e t h y l  ke tone  t e rmina l ,  because  t he  h igh-  

r e so lu t ion  mass  s p e c t r u m  showed a s ign i f ican t  p e a k  a t  
m/e 197.1910 (calcd. vMue for C13H,aO, 197.1916), a n d  
also the  mass  s p e c t r u m  4 of t he  Wol f f -K i shne r  r educ t i on  
p r o d u c t  showed 2 s t rong  peaks  a t  m/e 183 (C1~H27) a n d  
281 (C20K~1). 

F r o m  the  a b o v e - m e n t i o n e d  da ta ,  t he  s t r u c t u r e  of t h e  
ac t ive  pr inc ip le  ill F r a c t i o n  A was d e t e r m i n e d  to  be  3, 11- 
d i m e t h y l - 2 - n o n a c o s a n o n e  5. This  c o m p o u n d  showed a 
d i s t i nc t  a c t i v i t y  a t  t h e  c o n c e n t r a t i o n  of 50 l~g/ml when  
assayed  b y  the  m e t h o d  descr ibed  above .  

I so la t ion  and  c h a r a c t e r i z a t i o n  of t he  ac t ive  principle(s)  
in  F r a c t i o n  13 are now u n d e r  inves t iga t ion .  

Zusammen/assung. Aus Cut i cu la rwachs  geschlechtsre i fer  
W e i b c h e n  von  Blattella germanica (L.) wurde  3,11- 
D i m e t h y l - 2 - n o n a c o s a n o n  iso]iert ,  das  e rwachsene  Mb.nn- 
chen  der  A r t  zum 13alzverhal ten anregt ,  w e n n  sie es m i t  
ih ren  A n t e n n e n  ber i ihren .  
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D e c a r b o m e t h o x y  Apocuanz ine ,  a N e w  Indole  Alkalo id  f r o m  Voacanga chalotiana 

Benzene  e x t r a c t i o n  of t he  roo t  b a r k  of Voacanga c a t i o n  is conce rned  w i t h  t h e  e luc ida t ion  of s t r u c t u r e  1 
chalotiana, collected in Angola,  af forded a complex  for  one of t he  new bases,  C~0H~2N202 (M = 322), m.p.  
m i x t u r e  of t e r t i a r y  bases  f rom wh ich  four  new indole  196 ~ (from AcOEt) ,  EelS' - -132~ (CHCla), ~m~x (MeOH) 
a lkaloids  h a v e  been  i so la ted  1. The  p r e s en t  c o m m u n i -  218, 247, 276 (infl.), 297 (intl.), 307 and  318 rim (lg e 4.45, 
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4.46, 3.79, 3.90, 4.13, 414.), Zmin (IVIeOH) 230 and  312 n m  
(lg e 4.35 and  4.06). The  100 MHz t H - N M R - s p e c t r u m  in 
benzene  - d 6 reveals  a close s imi la r i ty  to  t h a t  of cuanz ine  2, 
an  a lka lo id  co-occur ing in t h e  same p l a n t  a n d  c o n t a i n i n g  
t he  v i n c a m i n e  ske le ton  w i t h  a n  a d d i t i o n a l  t e t r a h y d r o -  
fu rane  r ing  (2). I n  fact,  1 exhibi ts ,  bes ide  a n  1,2,3-  
h y d r o g e n  a r o m a t i c  s u b s t i t u t i o n  p a t t e r n  a t  6 7.21 (dd, 
Jo~ho 7.5, 3r2 2 Hz),  7.09 (t, Jo~*ho 7.5 Hz),  6.52 (dd, J~ 7.5, 
J~ 2 Hz) and  a m e t h o x y  group a t  ~ 3.42, t he  s ignals  of 
four p ro tons  a t  6 4.33 (1H, bs), 6 3.63 (1H, dd, f t  12, 
dr2 7 Hz) a n d  d 3.98-3.75 (2H, m), h a v i n g  t h e  same 
p a t t e r n  as t he  C-21, C-15 a n d  C-18 p r o t ons  of 2, respec-  
t ively.  I n  compar i son  to cuanzine ,  t he  s ignals  of t he  A B  
s y s t e m  due  to t he  p r o t o n s  a t  C-17, of t he  c a r b o m e t h o x y  
group a n d  of t he  h y d r o x y l  funct ion ,  are  missing.  The  
absence  of t he  two  l a t t e r  f u n c t i o n a l  groups  is conf i rmed  
b y  t he  I R  s p e c t r u m  wh ich  lacks of a n y  CO and  O H  
absorp t ion .  I n  addi t ion ,  t he  ~H - N MR- s pec t r um  exh ib i t s  
t he  presence  of an  A B  s y s t e m  (6A 7.66, 6B 5.05, JAB 8 HZ) 
a t t r i b u t a b l e  to  two olefinic pro tons ,  one of wh ich  s t rong ly  
deshielded.  

The  above  spect roscopic  d a t a  and  t he  mass  spec t rum,  
wh ich  con ta ins  on ly  one i m p o r t a n t  p e a k  a t  m/e 237 
(100%, ion a), are cons i s t en t  w i t h  s t r u c t u r e  I for t h e  
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new a lka lo id  ( d e c a r b o m e t h o x y  apocuanz ine) ,  t h e  cis C/D 
r ing  fus ion be ing  deduced  f rom the  lack  of B o h l m a n n  
b a n d s  in  t he  2800-2730 cm -1 region of t h e  I R - s p e c t r u m  
and  f rom the  downfie ld  resonance  of t he  C-21 pro ton .  

Chemical  con f i rma t ion  of th i s  suppos i t ion  could be 
p rov ided  b y  cor re la t ion  w i t h  cuanzine .  Re f lux ing  1 in 
acet ic  acid yields t he  h y d r o x y d e r i v a t i v e  3, C20H24N20 a, 
M + = 340, O H  s t r e t c h i n g  b a n d  a t  3560-3440 cm -1 in 
t he  I R - s p e c t r u  m, U V - m a x i m a  (MeOH) a t  225, 270, 283 
(infl.) a n d  292 n m  (lg e 4.60, 3.95, 3.86 a n d  3.73) charac-  
te r i s t ic  of a m e t h o x y i n d o l e  ch romophore .  

I n  t he  1 H - N M R - s p e c t r u m  (100 MHz,  CDCI~) 3 exhib i t s ,  
beside t he  C-15 p r o t o n  a t  d 5.47 (dd, J1 10, J2 7 Hz) a n d  
t he  C-21 p r o t o n  a t  d 4.25, an  A B X  s y s t e m  (dA 1.92, 
dB 2.56, d x 6.17, JAB 15, jAX 5, j B x  2 Hz) wh ich  could be  
ass igned to t he  gemina l  p ro tons  a t  C-17 a n d  to an  
equa to r i a l  p r o t o n  a t  C-16. I r r a d i a t i o n  of t he  X p r o t o n  
t r a n s f o r m s  t he  signals  a t  6 1.92 a n d  2.56 in to  two doub le t s ,  
t he  fo rmer  d i sp lay ing  a s l ight  b r o a d e n i n g  due  to  a long 
range  W coupl ing  w i t h  one of t he  p ro tons  a t  C-19 resona t -  
ing a t  ca. 2.7 ppm.  These  d a t a  can  be readi ly  r a t iona l i zed  
if t he  p r o t o n  a t  C-17 r e sona t ing  a t  6 1.92 is p laced  in a 
fi-axial pos i t ion  a n d  t he  h y d r o x y l  f unc t i on  a t  C-16 
possesses a n  s - ax i a l  o r i en ta t ion .  

Per iodic  acid c leavage of t h e  diol 4 coming  f rom the  
N a B H  4 r educ t i on  of cuanz ine  2 yields  t he  same h y d r o x y -  
d e r i v a t i v e  3, t h u s  e s t ab l i sh ing  for t he  new a lka lo id  t he  
abso lu te  con f igu ra t ion  shown in  s t r u c t u r e  1. 

Riassunto. Dal la  cor teccia  della radice  delia Voacanga 
chalotiana ~ s t a t s  i so la ta  la deca rbome tos s i  a p o e u a n z i n a  
(I), u n  n u o v o  alcaloide indolico la cui s t r u t t u r a  g s t a t a  
de f in i t a  pe r  v ia  spe t t roscop ica  e m e d i a n t e  corre lazione 
ch imica  con la c u a n z i n a  (2). 

Rdsumd. On a ex t r a i t  de l '6corce des rac ines  de Voa- 
canga chalotiana u n  nouve l  alcaloide indol ique,  la d6car-  
b o m 6 t h o x y a p o c u a n z i n e .  L ' 6 t u d e  de son spect re  de R M N  
et  la corr61ation ch imique  avec  la  cuanz ine  (2) p e r m e t t e n t  
d ' a t t r i b u e r  5. ce t  alcaloide la s t r u c t u r e  1. 
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C h e m i c a l  B e h a v i o r  of Conjugated  P o l y e n o i c  Ac ids  t o w a r d  Sulfuric  Acid.  A c i d - C a t a l y z e d  
Cyc l i za t ion  and S u c c e s s i v e  R e a r r a n g e m e n t  of T r a n s - ~ - I o n y l i d e n e  Croton ic  Acid  

I n  connec t ion  w i t h  our  p r o g r a m  1 a i m i n g  a t  t he  elucida- Methods and materials. T r e a t m e n t  of trans-fl-ionylidene 
t i on  of t h e  chemica l  b e h a v i o r  of c o n j u g a t e d  po lyeno ic  c ro ton ic  acid (II) e in  CHCI~ w i t h  8 0 - 9 0 %  H~SO 4 a t  r oom 
acids, especial ly  of v i t a m i n  A acid (I) homologues ,  t o w a r d  t e m p e r a t u r e  for a few rain,  and  e x t r a c t i o n  of t he  d i lu ted  
H~SO 4, we descr ibe  here  t h e  f i rs t  exam p l e  on  t h e  t i t l e  aqueous  acidic l ayer  w i t h  e ther ,  led to  t he  a lmos t  exclusive 
r eac t i on  of t h e  c o n j u g a t e d  t e t r a e n o i c  acid.  f o r m a t i o n  of t he  2 m a j o r  p roduc t s .  Because  of t he  g rea t  


