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MS-30) revea led  b y  exac t  mass  m e a s u r e m e n t  c a n n i v o n i n e  
1-+191.1668 a.m.u. ,  2 - > 2 4 7 . 1 9 7 9  a .m.u. ,  a n d  3 
203.1699 a.m.u. ,  w h i c h  co r respond  to t he  respec t ive  
fo rmulas  C13H21N (191.1669), ClaH.I2sNO (247.1930), and  
C14H21N (203.1669). 

M e d i u m  reso lu t ion  mass  s p e c t r o m e t r y  af forded a base  
p e a k  a t  C~aH17N, or M-59 a .m.u,  for  c a n n i v o n i n e  2. The  
I R - s p e c t r u m  showed O H  a b s o r p t i o n  a t  3217 a n d  un-  
s a t u r a t i o n  a b s o r p t i o n  a t  1632 a n d  1662 cm -1 a n d  t h e  
U V - s p e c t r u m  shows 2 olefinic ab s o r p t i ons  (208 n m  and  
238 nm) .  The  N M R - s p e c t r u m  ( V A R I A N  T-60) cons i s ted  
of on ly  a few signals,  t he  m a j o r i t y  of p r o t ons  be ing  
loca ted  in t he  1.7-3.3 p p m  region (Table).  

F r o m  these  da ta ,  t he  t r icycl ic  s t r u c t u r  of 2-methyl -10-  
e thy l -11-p rop-2 -eny l  aza t r icyc lo  ~5.3.1.0! 5.s undec-4-en-6-  
ol, i sproposed  for c a n n i v o n i n e  2 (Scheme).  The  t w o  o t h e r  
Cann ivon ines ,  1 a n d  3, are l ike ly  to possess t he  s t r u c t u r e s  
p r e s e n t e d  in Scheme  1. 

The  a s s i g n m e n t  of hyd roxy l ,  p ropeny l ,  and  e t h y l  
group,  as well  as doub le  b o n d  pos i t i on  on  t he  ske le ton  
was m a d e  us ing  t h e  N M R  sh i f t  r e agen t  t echn ique .  W e  are 
conscious  of t he  fac t  t h a t  t he  coupl ing  c o n s t a n t s  ca lcu la ted  
for our  p r o d u c t  are n o t  t he  t r ue  p r o d u c t  coupl ing  con- 
s t a n t s  b u t  t he  coupl ing  c o n s t a n t s  of t he  r e su l t i ng  
complex  ~6.  The  bes t  e x p a n s i o n  of t he  s p e c t r u m  was 
o b t a i n e d  us ing  a V a r i a n  H R - 2 2 0 M H z  N M R - s p e c t r o m e t e r ,  
t o g e t h e r  w i t h  t he  sh i f t  r e a g e n t  E - F O D .  The  va lues  of all 
coup l ing  c o n s t a n t s  p e r m i t t e d  t he  e s t a b l i s h m e n t  of t he  
s t e reoche ln i s t ry  of C(6), C(10) and  C(11). U n f o r t u n a t e l y ,  
t he  molecule  of c a n n i v o n i n e  2 is no t  as r igid as i t  would 
seem to be. The  cy lcohexene  side of t he  molecule  can 
a d o p t  2 confo rma t ions ,  ha l f - cha i r  (HC) or b o a t  (B) 
wh ich  changes  cons ide rab ly  t he  c o n f o r m a t i o n  of t h e  
whole  molecule.  Theore t i ca l  ca lcu la t ion  of angles  (using a 
Ka rp lu s  t y p e  equa t ion)  p e r m i t t e d  t he  e l i m i na t i on  of t h e  
b o a t  s t ruc tu re .  The  Tab le  con t a in s  t h e  ave rage  angle  
va lues  for t he  2 poss ible  c o n f o r m a t i o n s  of t he  cyc lohexene  
ring.  The  differences  b e t w e e n  ca lcu la ted  va lues  of v ic ina l  
coupl ing  c o n s t a n t s  a n d  obse rved  va lues  can  be  a t t r i b u t e d  

to t he  presence  of the  sh i f t  r eagen t .  However ,  t h e y  are 
in  good a g r e e m e n t  w i t h  t he  ha l f -cha i r  c o n f o r m a t i o n  
va lues  of a cy lcohexene  ring.  

The  n i t r ogen  lone pa i r  is p u s h e d  to t he  ins ide  of t he  
molecule,  wh ich  is i t s  more  n a t u r a l  pos i t ion  (endo). 

Some long- range  coupl ing  c o n s t a n t s  were also s tudied .  
Tile absence  of a ' W '  coup l ing  be tween  t he  N-CH~ 
p ro tons  a n d  t he  1-C p r o t o n  shows t h a t  t i le n i t r o g e n  
doub le t  is endo  o r i en ta t ed .  Tile o t h e r  long- range  coupl ing  
c o n s t a n t  - homoal ly l ic ,  1.7 Hz  - be tween  H-3 a n d  H-6  
p r o v e d  t h a t  these  p ro tons  are cis. Some k n o w n  pseudo-  
axial ,  p s e u d o e q u a t o r i a l  homoal ly l i c  coupl ing  c o n s t a n t s  
are of t he  same  order  7-~~ 

Resumd. La  s @ a r a t i o n  de t ro is  n o u v e a u x  alcaloides de 
cannebe rges  - c a n n i v o n i n e s  1, 2 et  3 - a 6t6 effectu6e 
l ' a ide  de so lvan t s  appropr i6s  et  de la c h r o m a t o g r a p h i e  
sur  couche  mince  p r @ a r a t i v e .  Une  iden t i f i ca t ion  des 
s t r u c t u r e s  des t ro is  a lcaloides est  propos6e.  
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N e w  Uti l izations of the Phenacyloxy  Protect ing Group in Peptide Synthesis  

The  r eac t i on  of 2 - b r o m o a c e t o p h e n o n e  a n d  i ts  der iv-  
a t ives  w i t h  p h e n o l a t e s  t a n d  ca rboxyla tes2 ,a  to  fo rm t h e  
co r r e spond ing  p h e n a c y l o x y  (PAO) e thers  and  esters,  is 
well  known.  Tile p r e p a r a t i o n  of such  d e r i v a t i v e s  is a 
s imple  p rocedure  usua l ly  p r o v i d i n g  a c rys ta l l ine  p r o d u c t  
in  good yield.  As a consequence ,  th i s  r eac t ion  b e c a m e  v e r y  
useful  for  t h e  s y s t e m a t i c  i den t i f i ca t ion  of ca rboxyl ic  
acids 2, 3. 

More recen t ly ,  t h i s  g roup  was i n t r o d u c e d  i n to  pep t i de  
syn thes i s  b y  STELAKArOS et  al. ~ as c a r b o x y  p r o t e c t i n g  
group.  P A O  e the r s  a n d  esters  are qu i te  s t ab le  to  acidic  
hydro lys i s  5 a n d  acidolysis  4. The i r  r e d u c t i v e  cleavage,  
however ,  can  be  car r ied  ou t  u n d e r  mi ld  cond i t ions  e.g. 
w i t h  zinc dus t  a n d  acet ic  acid 5 This  a p p r o a c h  ha s  been  
sugges ted  b y  TRUDELLE 6 for a c t i v a t i o n  of t h e  o -phenacy-  

l oxy -pheny l  c a r b o x y  p r o t e c t i n g  group  to  o b t a i n  t he  ac t ive  
o - h y d r o x y p h e n y l  esters.  

I n  v iew of t he  c y a n h y d r i n e  f o r m a t i o n  of a c e t o p h e n o n e  
i n v e s t i g a t e d  a long t i m e  ago 7, i t  came  to  our  a t t e n t i o n  

1 I. LAZENNEC, Bull. Soc. chim., Fr. 7905, 502. 
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t h a t  t h e  P A O  p r o t e c t e d  c a r b o x y  g r o u p s  c o u l d  be  c o n v e r t -  
ed  i n t o  u s e f u l  a c t i v e  e s t e r s  of  t h e  v i n y l  e s t e r  t y p e .  
P r e l i m i n a r y  i n v e s t i g a t i o n s  in  o u r  l a b o r a t o r y  h a v e  s h o w n  
t h i s  t o  be  i n d e e d  t h e  case .  T h e  P A O  g r o u p s  r e a c t  w i t h  
h y d r o g e n  c y a n i d e  in  t h e  p r e s e n c e  of  a b a s e  (e.g. K C N )  
t o  f o r m  t h e  2 - c y a n o - 2 - p h e n y l - v i n y l  (CPV) d e r i v a t i v e .  
I n  0.05 m m o l e / m l  c o n c e n t r a t i o n  of t - B O C - L - A l a - O C P V  
a n d  a a  a m i n e  ( H - G l y - O M e ,  B z l - N H 2 )  t h e  c o r r e s p o n d i n g  
a m i d e  w a s  f o r m e d .  T h e  r e a c t i o n  w a s  c a r r i e d  o u t  a t  r o o m  
t e m p e r a t u r e  i n  12 h r e a c t i o n  t i m e .  T h e  p r o d u c t s  w e r e  
o b t a i n e d  in  a b o u t  5 0 %  y i e l d  ( m o n i t o r e d  b y  q u a n t i t a t i v e  
T L C ,  in  s i t u  a t  208 n m  on  a Ze i ss  C h r o m a t o g r a m  S p e c t r o -  
p h o t o m e t e r ) .  

F o r  t h e  f o r m . a t i o n  of t h e  C P V  es te r ,  D M F  t u r n e d  o u t  to  
be  a n  a d e q u a t e  s o l v e n t .  U s i n g  a l c o h o l s  as  s o i v e n t ,  
c o m p l e t e  t r a n s e s t e r i f i c a t i o n  o c c u r s .  M o r e o v e r ,  in  t h e  
p r e s e n c e  of  w a t e r ,  u n p r o t e c t e d  c a r b o x y l i c  a c i d  is re-  
c o v e r e d .  

D u r i n g  t h e  i n v e s t i g a t i o n  of  t h e  r e a c t i o n s  d e s c r i b e d  
a b o v e ,  t h e  c h r o m a t o g r a p h i c  a n d  p h o t o m e t r i c  p r o p e r t i e s  
of  t h e  p r o d u c t s w e r e  a l w a y s  c o m p a r e d  t o  t h o s e  of  a u t h e n t i c  
c o m p o u n d s  p u r c h a s e d  o r  p r e p a r e d  b y  c o n v e n t i o n a l  
m e t h o d s  ( T a b l e  I) .  T h e  S c h e m e  s h o w s  s o m e  of t h e  
r e a c t i o n s  p r o c e d i n g  t h r o u g h  t h e  C P V  e s t e r  i n t e r m e d i a t e .  

R O 
1 II 

P R O T - N H - C H - C O O H  + C H a - C - P h  

I Z n / A c O H - H ~ O  

R O 

P R O T  NI-I C H - C O O - C H 2 - C - P h  

in D M F  ~ / / J  in R " - O H  

R CN 
I I 

P R O T - N H  Ct t  COO-CH~-C  P h  
I 

OH 

R 
[ 

P R O T - N H - C H - C O O - R "  

H 2 0  

R C N 
I I 

P R O T - N t K - C H - C O  O - C H = C - P h  

~ H 2 N - R '  

R 

P R O T - N H  CH C O N H - R '  

O 

+ C - C H - P h  
/ I 

H CN 

O 

+ C - C H - P h  
/ 

H CN 

R, 1R' and  R", H or a lkyl  group.  

P R O T ,  amino  p ro tec t ing  group (e.g. Z or t -BOC).  

Table I. Chromatographic properties of some amino acid derivatives 

Derivatives Rf ~ values in Method of 
solvent sys tem preparation (teL) 

A B 

Z-Gly-OPAO 0.36 0.56 Z s, PAO s 

t BOC L-Ala-OPAO 0.44 0.62 t -BOC 9, PA0 5 

OBzl 
I 

t -BOC-L Glu-OPAO 0.46 0.66 Bzl 1~ t-BOC n,  PAO ~ 

Z 
I 

t -BOC-L Lys-OPAO 0.41 0.60 Z 1~, t BOC n,  PAO a 

Z-Gly-OCPV b 0.36 0.59 CPV 7 
0.40 0.65 

t BOC-L-Ala-OCPV ~ 0.37 0.59 CPV 7 
0.44 0.66 

OBzl 
I 

t BOC-L-Glu-OCPV b 0.47 0.69 CPV 7 
0.52 0.73 

Z 
I 

t -BOC-L-Lys-OCPV b 0.40 0.65 CPV 7 
0.44 0.70 

t-BOC AI~OMe 0.50 0.63 Me ~a 

t -BOC-L-AIa-OEt  0.52 0.66 Et la 

t -BOC-L-Ala-OBzl 0.54 0.70 Bz114 

t -BOC-L-Ala-NH-Bzl  0.26 0.50 15 

t-BOC L-Aia-Gly-OMe 0.29 0.45 15 

On precoated silica gel plates (E. Merck, Darmstadt /West  Germany) 
in the solvent A) Benzene-pyridine (9:1 v/v). B) Chloroform-acetone- 
acetic acid (9:1:0.5 v/v). b Due to syn-anti  isomery 2 forms appear. 

Table II. Physical constants of some of the new amino acid derivatives 

Derivative m.p. ~ [c~]~ 

Z-Gly-OPAO 99 ~ 

t- BOC-L-Ala-OPAO 122 ~ -- 4.90 ~ 

OBzi 
I 

t -BOC-L-Glu-OPAO 109 ~ -- 1.72 ~ 

Z 
f 

t -BOC-L-Lys-OPAO 92 ~ -- 1.71 ~ 

After reerystallization from 96% ethyl alcohol b c = 1 in ethyl 
acetate. 

a M. BERGMANN and L. ZERVAS, Ber. dt. chem. Ges. 65, 1192 (1932). 
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10 S. GUTTMANN and R. A. BOISSON~AS, Helv. chim. Aeta. 47, 1852 
(1958). 

11 J. IV[. STEWARD in Solid Phase Peptide Synthesis (Eds. J. M. 
STEWARD and J. D. YOUNG; W. H. Freemalr, San Francisco, 
Calif. 1969), p. 29. 

12 A. NEUBERGER and F. SANGER, Biochem. J. 37, 515 (1943). 
la M. BRENNER, H. R. I~{OLLER and R. W. PFISTER, Helv. ehim. Acts  

33, 568 (1950). 
ia M. BERGMA~N, L. Z~RVaS and L. SALZ~A~N, Bet. dr. chem. Ges. 

66, 1288 (1933). 
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I t  is r e m a r k a b l e  t h a t  t he  r eac t ion  cond i t ions  specificalIy 
p rov ide  a n  a c t i v a t e d  es ter  w i t h o u t  a f fec t ing  t he  m o s t  
c o m m o n  p r o t e c t i n g  groups.  

I n  conc lus ion  we f ind  t h a t  t he  use of p h e n a c y l o x y  
p r o t e c t i n g  group  in p e p t i d e  syn thes i s  has  t he  a d v a n t a g e  
t h a t  c rys ta l l ine  n o n - r a c e m i z e d  p r o d u c t  m a y  be  ob ta ined .  
Cons ider ing  t he  mi ld  r eac t ion  cond i t ions  of t he  conve r s ion  
in to  t he  a c t i v a t e d  ester ,  no  r a c e m i z a t i o n  m a y  be expec t ed  
e v e n  b y  us ing  t he  p h e n a c y l o x y  i n t e r m e d i a t e s  for coupl ing  
of f r a g m e n t  pept ides .  

The  p r e sen t  p r e l i m i n a r y  c o m m u n i c a t i o n  will be followed 
b y  a p a p e r  w i t h  t h e  e x p e r i m e n t a l  de ta i l s  and  w i t h  f u r t h e r  
i nves t iga t ions  on a m i n o  acid a n d  pep t i de  de r i va t i ve s  
c o n t a i n i n g  t he  PAO a nd  CPV  group.  

Zusammen/assung. Es wird  fiber wei tere  V e r w endungs -  
m6g l i chke i t en  der  P h e n a c y l o x y - G r u p p e  in der  Pep t id -  

syn these  be r i ch te t .  P h e n a c y l o x y e s t e r  reag ie ren  l e ich t  m i t  
H y d r o g e n c y a n i d  u n t e r  B i l d u n g  der  e n t s p r e c h e n d e n  
2 -Cyano-2-pheny l -v iny l -es te r ,  welch le tz te re  D e r i v a t e  
sich als gu te  A c y l i e r u n g s m i t t e l  erwiesen. 
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Division o/ Macromolecular Science, 
Case Western Reserve University, 802 Olin Building, 
Cleveland (Ohio 44706, USA), 27 May 7973. 
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Quaternary Alkaloid of the Bark of A l s t o n i a  v e n e n a t a  R .  Br. 

To date ,  8 t e r t i a r y  indole  a lka lo ids  1-~ a n d  a n  a m i n e  
oxide,  v e n o x i d i n e  5, h a v e  b e e n  r epo r t ed  f rom t he  b a r k  
of A lstonia venenata R. Br. ,  a p l a n t  w h i c h  is used in 
t he  t r e a t m e n t  of i n s a n i t y  a n d  epi lepsy  in  t he  I n d i a n  
s y s t e m  of med ic ine  6. Sea rch  for  wa te r - so lub le  bases  
in  t h e  b a r k  of th i s  p l a n t  has  r e su l t ed  in t he  i so la t ion  of a 
yel low q u a t e r n a r y  a lka lo id  as i t s  chlor ide ,  C29H~TNgO4CI, 
m.p .  216 ~ (dec.), ,~ e t h a n o l  207, 252 intl . ,  256, 348 a n d  
400 n m  (log e, 4.33, 4.19, 4.21, 4.26 and  3.83). The  isola- 
t i on  of t h e  a lka lo id  was ach ieved  b y  p r ec ip i t a t i on  of the  
t e t a l  wa te r - so lub le  base  as Maye r ' s  complex,  regenera-  
t i on  of t h e  base  chlor ide  b y  t r e a t m e n t  w i t h  I R A  400 
(CI- form) a n d  c h r o m a t o g r a p h y  over  sil ica gel. The  
a lka lo id  as i t s  ch lor ide  salt ,  is s l igh t ly  hygroscop ic  in  
n a t u r e  b u t  gives fa i r ly  s t ab le  pe rch lo ra te ,  m.p.  243-  
244 ~ (dec.) a n d  p icra te ,  m.p .  257-258 ~ (dec.). T he  UV-  
s p e c t r u m  of t h e  a lka lo id  chlor ide  shows a revers ib le  
ac id -base  shift ,  ). e t h a n o l / O H -  230, 297, 308 and  322 n m  
(log e, 4.40, 4.29, 4.33 a n d  4.19), v e r y  m u c h  l ike t h a t  
of 3 - d e h y d r o y o h i m b i n e ,  as has  been  obse rved  b y  GODT- 
FREDSEN a n d  VANGEDAL 7. T he  I R  spec t ra l  b a n d s  a t  
1635, 1580 a n d  1552 cm -~ of t he  a lka lo id  pe r ch l o r a t e  
are also sugges t ive  of a d ihydro - f l - ca rbo l in ium m o i e t y  9 
in  t h e  molecule.  I n  c o n f o r m i t y  w i t h  these  obse rva t ions ,  
t he  a lka lo id  on  r e d u c t i o n  w i t h  sod ium b o r o h y d r i d e  
fu rn i shed  a t e r t i a r y  base, C99HgsNgO4, m.p.  170-172 ~ 
iden t i ca l  in  all  respec ts  w i t h  a l s toven ine  z (I) or i sovene-  
n a t  ine 2. Accordingly ,  t he  q u a t e r n a r y  base  was consid-  
ered to  be  zP-a l s toven ine  (iI), a d d i t i o n a l  p roof  of 
wh ich  was secured  b y  d i rec t  compar i son  of t h e  a lka lo id  
pe reh lo ra t e  w i t h  t h e  one o b t a i n e d  b y  mercu r i c  a c e t a t e  
o x i d a t i o n  of a l s toven ine .  

OMe OMe 

M o o- - (  M o2o- -( 
OH OH 

(l) (,) 

The  60 MHz  P M R - s p e c t r u m  of t he  a lka lo id  chloride,  
t a k e n  in  DgO, shows a 6 p r o t o n  m e t h o x y  s ingle t  a t  
6 4.00 (Ar-OMe a n d  COOMe) a n d  3 a r o m a t i c  p ro tons  
sp read  over  a region of 6 6.65-7.65. Un l ike  a l s tovenine ,  
wh ich  exh ib i t s  t h r ee  v ic ina l  a r o m a t i c  p r o t o n s  as complex  
mul t ip le t s ,  t hese  p ro tons  a p p e a r  as t h r e e  a p p a r e n t  dou-  
b le t s  a t  d 6.75, 7.15 and  7.53 (J = 8 . 5  Hz).  The  simplif i -  
ca t ion  of t he  sp l i t t i ng  p a t t e r n  is p r e s u m a b l y  due to  t h e  
e lec t ron  w i t h d r a w i n g  - C  = N  + s y s t e m  in  con juga t i on  w i t h  
t h e  indole  nuc leus  which  increases  t h e  n o n e q u i v a l e n c y  of 
t he  p ro tons  concerned.  

P r e p a r a t i o n s  of t he  q u a t e r n a r y  a lka lo id  (II),  b o t h  
b y  ox ida t i on  of a l s toven ine  w i t h  mercur i c  a ce t a t e  1,9 a n d  
v e n e n a t i n e  (C-3 ep imer  of 1) w i t h  te r t .  b u t y l  hypoch lo -  
r i t e  s , are on  record  b u t  we h a v e  r eckoned  t h a t  such  
p r e p a r a t i o n  can  also be  m a d e  qu i te  sa t i s fac to r i ly  b y  
ox ida t i on  of v e n e n a t i n e  w i t h  h y d r o g e n  pe rox ide  in acet ic  
acid. V~Thile o x i d a t i o n . o f  v e n e n a t i n e  w i t h  h y d r o g e n  per-  
oxide  in acet ic  acid u n d e r  con t ro l led  cond i t ion  is r epo r t ed  
to yield v e n o x i d i n e  5, 3 -dehyd roa l s t oven ine  is t he  m a j o r  
isolable p r o d u c t  if t h e  r eac t i on  is car r ied  ou t  a t  r oom 
t e m p e r a t u r e  for  72 h or  a t  w a t e r b a t h  t e m p e r a t u r e  for  
a sho r t  t ime.  

Aa-Als tovenine  is t he  second m a j o r  a lka lo id  (yield, 
0 .2%) of t he  b a r k  of Alstonia venenata a n d  is cons idered  
respons ib le  for  t h e  yel low t i n t  of t h e  l a t t e r  9 

1 A.B. RAY and A. C~ATTERJEE, J. Indian chem. Soc. dl, 638 (1964). 
T. R. GOVINDACHARI, INT. VISWANATHAN, ]3.. R. PAI and T. S. 
SAVITRI, Tetrahedron 27, 2951 (1965). 

a ]3. DAS, K. ]3IEMANIV, A. CHATTERJEE, A. ]3. RAY and P. L. MA- 
JUMDER, Tetrahedron Lett. 7965, 2239. 

4 A. CHATTERJEE and P. L. •AJUMDER, Chemy. Ind. 7969, 1388. 
5 A. CttATTERJEE, P. L. MAJUMDER and A. ]3. RAY, Tetrahedron 

Lett., 7965, 159. 
6 R. N. CHOPRA, S. L. NAYER and I. C. CHOPRA, Glossary o] Indian 

Medicinal Plants (C,S.I.R., New Dehli 1956), p. 14. 
7 W. O. GODTFREDSEN and S. VANGEDAL, Acta chem. scand. 70, 

1414 (1956). 
8 ]~. WENKERT and D. K. I~OYCHAUDHURY, J. org. Chem. 27, 1315 

(1956). 
9 Acknowledgements. We are grateful to Professor G. B. SINOI~, 

Department of Chemistry, Banaras Hindu University, for IR- 
and NiVfR-spectra, and to Dr. J. D. PmLLIPSON, School of Pharma- 
cy, University of London, for UV spectral data. We are thank- 
ful to Professor ]3. DASGUPTA of our department for helpful dis- 
cussions and his kind interest in this work. 


