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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 .  
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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  
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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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a toms.  The  M S - s p e c t r u m  accoun t s  for a n  una l t e r ed  A 
p o r t i o n  of t h e  molecule  (ions a t  m/e 305 and  363) 5, 
while  t he  f r a g m e n t s  a t  m/e 393 a n d  504 of t he  v o b t u s i n e  
spec t run l  sh i f t  a t  m/e 391 a n d  502 respect ively ,  showing  
t h a t  t he  add i t i ona l  r ing  is p re sen t  in p a r t  B. F u r t h e r m o r e ,  
t he  MS (ions a t  m/e 110 and  138) ~ ind ica tes  t h a t  t he  F '  
a n d  E '  r ings  do no t  ca r ry  subs t i t uen t s .  

I NH -~CO2Me 
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F r o m  these  d a t a  i t  is clear t h a t  t h e  c a r b o n  i nvo lved  in 
the  e the rea l  b r idge  can  on ly  be  one of the  a t o m s  C-22', 
C-3', C-4' a n d  C-11', t he  absence  of low-field r e s o n a t i n g  
s ingIets  in  t he  1 H - N M R - s p e c t r u m  of I a u t o m a t i c a l l y  
exc lud ing  C-23'  as a possible  l inkage  posi t ion.  

Compar i son  of t he  ~3C-NMR-spectrum of qu imbe l ine  
(22.6 MHz,  CDCI~) w i t h  t h a t  of v o b t u s i n e  gives s u p p o r t  
for  t he  loca t ion  of t he  e the rea l  b r idge  a t  C-22'. In  a d d i t i o n  
to  t he  s ignal  of the  f i -ani l ino-acryl ic  es ter  un i t  (C-2 166.9, 
C-3 93.9, C-13 137.7% C-14 121.5, C-15 120.6, C-16 127.7, 
C-17 109.3, C-18 143.1, C = O  168.6, OCH 3 51.0) a n d  t he  
7 -me thoxy indo l ine  g roup ing  (C-13' 137.4% C-14'  114.8, 
C-15'  118.3, C-16'  111.0, C-17'  145.2, C-18'  134.5, OCH s 
55.1), t he  s p e c t r u m  of v o b t u s i n e  exh ib i t s  a s t rong ly  
deshie lded s ingle t  a t  6 94.4 due  to t h e  C-2'  a tom,  wh ich  
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conf i rms  t h a t  the  h y d r o x y  func t i on  is p a r t  of a carb inol -  
a m i n e  sys tem.  The  chemica l  sh i f t  a s s i gnmen t s  for t he  
v o b t u s i n e  c a r b o n  a t o m s  der ive  f rom shi f t  theory ,  a n d  
pa r t i a l l y  follow the  a r g u m e n t s  d iscussed b y  WENKERT 6 
in t h e  ~aC-NMR ana lys i s  of Aspidosperma a lka lo ids :  

C-6 87.6 C-6" 80.5 
C-I9  69.0 C-19'  63.7 
C-21 64.3 b C-21'  65.3 b 
C-12 54.9 C-12'  56.0 
C-8 53.9 C-8" 48.8 
C-10 51.9 ~ C-10'  51.0 ~ 

C-23' 46.2 a 
C-5 47.7 C-5' 44.2 
C-11 45.0 a C-11' 36.5 
C-7 39.7 C-7" 27.4 
C-20 34.8 C-20' 33.9 
C-4 25.8 

.~, b, o, a Assignments may be reversed. 

The  r e m a i n i n g  th ree  c a r b o n  a t o m s  (C-22', C-3'  and  
C-4') r e sona te  a t  • 31.2, 31.5 a n d  32.5. 

The  l sC-NMR-spec t rum of q u i m b e l i n e  is t he  same  in 
c h a r a c t e r  as t h a t  of vob tus ine ,  t he  m o s t  n o t e w o r t h y  
differences be ing  t he  presence  of a n  a d d i t i o n a l  o x y m e t h y n e  
c a r b o n  a t o m  a t  d 82.0 a n d  t he  downf ie ld  sh i f t  of t he  C-7 
s ingle t  a t  d 43.3 and  of t he  C-3' doub le t  a t  d 58.3. These  
d a t a  are on ly  c o m p a t i b l e  w i t h  t h e  a l loca t ion  of t he  e the rea l  
br idge  a t  C-22, as r ep re sen t ed  in fo rmula  I. 

Since upon  h y d r o g e n o l y t i c  f issure of t h e  oxe t ane  r ing  ~ 
(MeOH, Pd-C, 5 days)  v o b t u s i n e  is ob t a ined ,  t h e  2 
a lkaloids  are ass igned t he  same abso lu t e  s t e reochemis t ry .  

Qu imbe l ine  is the re fore  t he  f i rs t  c o m p o u n d  be long ing  
to  t he  v o b t u s i n e  class w h i c h  sure ly  possesses a n  oxe t ane  
r ing.  I n  fact ,  a m a t a i n e  should  con t a in  a n  ana logous  r ing  
be tween  C-2' a n d  C-23", t h o u g h  a n  a l t e r n a t i v e  e the rea l  
br idge  b e t w e e n  C-2' and  C-8 c a n n o t  be  excluded s. 

Rdsumd. La  s t r u c t u r e  I a 6t6 a t t r i bu6e  & la quimb61ine,  
un  rmuvel  alcaloide indol ique  e x t r a i t  de l '6corce des 
r a c i n e s  du  Voacanga chaloliana, gr&ce & des m6 thodes  
phys iques  et  n o t a m m e n t  ~ la compa ra i son  de SOil spec t re  
de r6sonance  m a g n 6 t i q u e  du  zsC avec  le spect re  de  la 
v o b t u s i n e  (II).  
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Propert ies  of the Purified Penici l l in V-Acylase  of Erwinia aroideae 

The  a c t i v i t y  of a penic i l l in  V-acylase,  (E.C. 3.5.1.11) 
p r e sen t  in  Erwinia aroideae was s tudied .  The  b a c t e r i u m  
was g rown in  shak i ng  cul tures  on  t h e  fol lowing m e d i u m :  
glucose 1.0 g ; s econda ry  p o t a s s i u m  p h o s p h a t e  1.0 g; yeas t  
e x t r a c t  5 g; t r y p t o n e  5.0 g; d is t i l led  wa te r  1 1 (pH 7.0). 
Af te r  24 h of g r o w t h  a t  28 ~ t h e  cells were cent r i fuged ,  
washed  3 t i m e s  a n d  suspended  in a steri le p h o s p h a t e  

buffer  (pH 5.6). To t he  cell suspefisions penic i l l in  V 
(4 m g / m l  f ina l  concen t r a t i on )  or o the r  penici l l ins  were 
added .  The  d e g r a d a t i o n  p r o d u c t s  were d e t e r m i n e d  
q u a l i t a t i v e l y  b y  t h i n  l ayer  c h r o m a t o g r a p h y  ~ and  quan t i -  
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