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Differential thermal patterns for (1) pure synthetic calcite, (2) mix- 
ture of pure calcite with 20% pure dolomite, (3) magnesian calcite 
{synthetic witla Ca~Mg~ composition) and (4) natural magnesian 
calcite. 

m a g n e s i a n  calci te  a sh i f t  in t h e  d i ssoc ia t ion  to 830~ is 
not iced.  A s imi la r  sh i f t  to  842 ~ is obse rved  w i th  n a t u r a l  
m a g n e s i a n  calci te  (Figure,  p a t t e r n s  3 a nd  4). A sha l low 
e n d o t h e r m i c  pe a k  a r o u n d  565~ was  also seen in b o t h  
these  cases.  

The  p r e se n t  s t u d y  t h u s  ind ica tes  t h a t  the  d i ssoc ia t ion  
of m a g n e s i a n  calc i tes  is a f unc t i on  of the  n a t u r e  a n d  ex- 
t e n t  of i m p u r i t y  in t he  lat t ice,  a nd  t h a t  p resence  of 
do lomi te  in a p h y s i c a l  m i x t u r e  w i t h  calci te does no t  
affect  t he  d i ssoc ia t ion  t r e n d  of calcite. A s y s t e m a t i c  dif- 
fe rent ia l  t h e r m a l  s t u d y  w i th  m a g n e s i a n  calci tes  of differ-  
ing c ompos i t i on  wou ld  be of cons iderab le  i m p o r t a n c e  of 
e s t i m a t i o n  of t he  e x t e n t  of Mg++ p r e s e n t  in so l id - so lu t ion  
in n a t u r a l  m a g n e s i a n  calcites.  In  suc h  s tudies ,  however ,  
the  g ra in  size a n d  o the r  a f fec t ing  p a r a m e t e r s  need to be 
p rope r ly  control led.  

Zusarnmen[assung. Es  w urde  die D i s s o z i a t i o n s t e m p e r a -  
t u r  fiir ve r sch i edene  s y n t h e t i s c h e  u n d  nat i i r l iche  Calci te  
u n d  Mg-Calci te  b e s t i m m t .  Die D i s s o z i a t i o n s t e m p e r a t u r  
is t  a b h ~ n g i g  v o m  Mg-G e ha l t  des Gi t ters .  

K. V. G. K. GOKHALE a nd  T. C. RAO 

Indian Institute o[ Technology, 
Kanpur-76 (India), 9 October 1969. 

C o c s u l i n :  a N e w  B i s b e n z y l i s o q u i n o l i n e  A l k a l o i d  f r o m  Cocculus pendulus D i e l s  I 

Conf i rma t ion  of an t i c ance r  a n d  h y p o t e n s i v e  a c t i v i t y  
in the  a lkaloid  f rac t ion  f rom leaves  and  s t e m  of Cocculus 
pendulus Diels 2 h a s  led to f u r t h e r  chemica l  i n v e s t i g a t i o n s  
and  t h e  isolat ion of pendu l in ,  a new b i scoc laur ine  base  a. 
W e  now repor t  a second new base,  p rov i s iona l ly  desig- 
n a t e d  as cocsulin,  f rom th i s  f ract ion.  

Cocsulin,  Ca~Ita4N20~ 4 (M +, 562), m p  272-274 ~ [e]D + 
280 ~ fo rm ed  a p ic ra te  nip  194-196 ~ I t s  I R - s p e e t r u m  wi th  
m a x i m a  a t  2907, 1621, 1575, 1504, 1453, 1372, 1269, 1198, 
1119, 831 and  778 cm 1 ind ica ted  t he  presence  of h y d r o x y l  
and  e the r  func t ions  and  i ts  s u b s t i t u t e d  a r o m a t i c  na tu re .  
The  U V - s p e c t r u m  of cocsul in  was  typ ica l  of a b i sbenzyl -  
i soquinol ine ;  a m a x i m u m  at  284 n m  sh i f t i ng  b a t h o -  
ch romica l ly  to 304 n m  on add i t ion  of alkal i  5. W i t h  
H2SO4-HNO 3, cocsul in  gave  a b lue  colora t ion  cha rac te r i s -  
t ic of b i sbenzy l i soqu ino l ine  a lka lo ids  h a v i n g  a d i p h e n y l e n e  
d ioxide  f u n c t i o n  6. 

The  N M R - s p e c t r m n  of cocsul in  i n t eg ra t ed  for 34 pro- 
t ons :  2 NMe s ingle ts  a t  ~7.44 and  7.62, 1 0 M e  s ing le t  a t  
z 6.15, 4 benzylic ,  8-ring m e t h y l e n e  and  2-r ing m e t h y l e n e  
p ro tons  a t  z6.75,  7.29 and  5.98 respec t ive ly ,  a n d  10 aro- 
ma t i c  p r o t o n s  (a shie lded s ingle t  a t  z3.86,  a 2-pro ton  
s ingle t  a t  z3.16 an d  a 7-pro ton  m u l t i p l e t  b e t w e e n  T2 .40-  
3.39). 

T r e a t m e n t  of m e t h a n o l i c  so lu t ions  of cocsul in  w i th  
d i a z o m e t h a n e  an d  d i a z o e t h a n e  yie lded O-methy lcocsu l in ,  
C~H36N20 ~ (M +, 576) m p  212 214 ~ , [~]D + 289~ and  O- 
e thy lcocsu l in ,  CavH3sN~O 5 (M +, 590) m p  214-216 ~ [elD + 
225 ~ respec t ive ly .  The  I R - s p e c t r u m  of t he se  c o m p o u n d s  
showed  t h e  absence  of free h y d r o x y l  f u n c t i o n s  a n d  the i r  
N M R - s p e c t r a  were s imi la r  to  t h a t  of cocsul in  excep t  for 
an  a d d i t i o n a l  OMe s ing le t  a t  z6.0 in t h e  s p e c t r u m  of 0-  
m e t h y l c o c s u l i n  a n d  an  O-e thy l  t r ip le t  a t  z8 .48 a nd  
q u a r t e t  a t  z5 .74 (J, 11 Hz) in t he  s p e c t r u m  of O-ethyl-  
cocsulin.  

C o m p a r i s o n  of O-me thy l cocsu l i n  w i t h  an. a u t h e n t i c  
s am p le  of isotrilobineV es t ab l i shed  the i r  i den t i ty .  Coc- 
sulin,  i somer ic  wi th  t r i lob ine  was,  therefore ,  an  O-de- 

m e t h y l a t e d  de r i va t i ve  of isotr i lobine,  a bisbenzylisoquino- 
line i so la ted  f rom Cocculus lrilobus, Cocculus sarmenlosus v 
a nd  Stephania hernandiflora s. In  conf i rma t ion ,  cocsul in  
yie lded a d ime th iod ide ,  CasH42IN20 5, ident ica l  in all re- 
spec ts  to isot r i lobine d i m e t h i o d i d e  9 a n d  H o f m a n n  degra-  
da t i on  of th i s  c o m p o u n d  yielded a me th ine ,  CasH40N~Os, 
m p  114-117 o, t h a t  a p p e a r e d  ident ica l  w i th  t he  r epo r t ed  
isot r i lobine I n e t h y l m e t h i n e  1~ 

T h e  loca t ion  of t h e  h y d r o x y l  g roup  of cocsul in  followed 
f rom a cons ide ra t ion  of t he  m a s s  spe c t r a  of cocsul in  a n d  
0 - m e t h y l c o c s u l i n .  T h e  M + peak  in b o t h  spec t r a  were 
p r o m i n e n t .  The  m o s t  i m p o r t a n t  d i agnos t i c  pe a ks  in t he  
spec t ra  of t he  t r i lob ine  t y p e  of a lka lo ids  are those  due  to a 
d o u b l y - c h a r g e d  ion m/e  175 (1) a nd  a p r o m i n e n t  ion 
m/e  350 (II) n .  B o t h  these  pe a ks  are p r e s e n t  in t h e  
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a N. C. GUPTA, D. S. BHAKUNI and M. M. ])HAR, in press. 
4 Satisfactory C, H and N analysis of all reported compounds ob- 

tained. Optical rotations were routinely determined ill CHCI~, 
UV-spectra in EtOH, IR-spectra in KBr and 60 Mcs NMR- 
spectra in CDC1 a with TMS as an internal standard. 
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spec t r a  of cocsul in  a n d  O-methy lcocsu l in  as are  also t he  
a b u n d a n t  ions  m/e  349 (III) a n d  m/e  335 (IV) fo rmed  
f rom I I  b y  t h e  loss of a h y d r o g e n  a t o m  a n d  a m e t h y l  radi -  
cal respec t ive ly .  The  presence  of ions I, II, I I I  a n d  IV  in 
t h e  spec t ra  of cocsul in a n d  O-methy lcocsu l in  is good 
ev idence  t h a t  t h e  OMe group in cocsul in  is a t t a c h e d  to t he  
t e t r a h y d r o i s o q u i n o l i n e  po r t i on  a n d  t h e  h y d r o x y l  to  t he  
benzyl ic  half .  Cocsul in can, therefore ,  be  r ep resen ted  b y  
t h e  s t r u c t u r e  V w i t h  s t e reochemis t ry ,  since t he  stereo- 
c h e m i s t r y  of b o t h  cent res  in  i so t r i lob ine  h a v e  been  
s h o w n  to h a v e  t he  S-conf igura t ion  b y  e x a m i n a t i o n  of t he  
f r a g m e n t s  of Na/ l iq .  N H  3 fissonl~. 

Zusammen/assung .  E i n  neues  bisbenzy l i sochinol ines  
Alkalo id  v o m  T y p  des Tr i lob ins  wi rd  Cocsulin genann t ,  
(C~sH31N2Os) , Schmp.  272-274 ~ [~D + 280 ~ u n d  is t  aus  
B1Attern u n d  S t a m m  yon  Cocculus pendulus  Diels isoliert  
u n d  als S t r u k t u r  V angegeben  worden.  

D. S. BHAKUNI, N. C. GUeTA 
a n d  M. M. DHAR 

Central Drug  Research Inst i tute ,  
Lucknow (India) ,  29 September 1969. 

13 y. INUBUSHI and K. NOMURA, Tetrahedron Letters 7133 (1962). 

Bromal ,  the Product  of React ion of Aspartic  Acid wi th  N - B r o m o s u c c i n i m i d e  

The  ox ida t ive  d e c a r b o x y l a t i o n  of s - a m i n o  acids b y  N- 
b r o m o s u c c i n i m i d e  (NBS)  ha s  been  s tud ied  b y  severa l  
workers  1. R e p o r t e d  p r o d u c t s  of th i s  r eac t ion  are  COs, N~ 
a n d  t he  a ldehyde  or n i t r i l e  co r re spond ing  to  t h e  decar-  
b o x y l a t e d  a m i n o  acid 1. N B S  has  also been  used to specif- 
ical ly degrade  N - a c y l a t e d  ty rosy l  pep t ides  b y  se lect ive  
c leavage  of t he  t y rosy l  c a r boxy l - pep t i de  b o n d  2 g iv ing  
smal le r  pep t ides  or  free a m i n o  acids. W h e n  a spa r t i c  acid 
was  t r e a t e d  w i t h  NBS,  in  t h e  on ly  i n v e s t i g a t i o n  r epo r t ed  
of th i s  reac t ion ,  2 moles  of COs (and no  Nt) were evo lved  
b y  K~NIGSBERG et  al.1; no  a t t e m p t  was m a d e  to  charac-  
ter ize  t h e  d e c a r b o x y l a t i o n  p roduc t .  Aspa r t i c  acid is 
oxid ized  a t  p H  9.4 b y  h y p o b r o m i t e  to  cyanoace t i c  acid 
a n d  d i b r o m o a c e t a m i d e  8. 

W h e n  so lven t  e x t r a c t s  of r eac t ion  m i x t u r e s  of N B S  a n d  
a spa r t i c  acid were b i o a u t o g r a p h e d  aga ins t  Staphylococcus 
aureus or Candida albicans, we obse rved  large b ioac t ive  
zones. The  a n t i m i c r o b i a l  a g e n t  was  p r e p a r e d  b y  t r e a t i n g  
a spa r t i c  acid (2 g) in  p H  3.0 ci t r ic  ac id -K~HPO 4 buffer  
(88 ml) w i t h  bIBS (2.72 g) a t  r o o m  t e m p e r a t u r e  for 15 min .  
E x t r a c t i o n  w i t h  organic  so lven t s  gave  a s u b s t a n c e  w h i c h  
h a d  a s ingle N M R - p e a k  a t  ~ 8.52 in CC14. T he  I R - s p e c t r u m  
in  th i s  so lven t  h a d  peaks  a t  3.54 and  5.71 ~z, sugges t ing  an 
a ldehyde ,  a n d  o t h e r  peaks  a t  7.39, 9.94, a n d  10.17 ~. The  
m a t e r i a l  fo rmed  a n  u n s t a b l e  2, 4 - d i n i t r o p h e n y l h y d r a z o n e  
t h a t  decomposed  w h e n  re f luxed  w i t h  m e t h a n o l ,  g iv ing  t h e  
2 , 4 - d i n i t r o p h e n y l h y d r a z o n e  of m e t h y l  g lyoxyla te ,  m p  
148.0-149.0 4. Th i s  m a t e r i a l  was  ident i f ied  b y  i ts  N M R -  
s p e c t r u m :  (CDC13) ~3.97 (s, 3), 7.12 (s, 1), 8.0-8.6 (m, 2), 
9.17 (d, 1), 14.38 (broad,  1) a n d  e l emen ta l  analys is .  The  
f o r m a t i o n  of th i s  d e r i v a t i v e  a n d  t he  spec t ra  of t he  pre-  
cursor  sugges ted  t h a t  t h e  a n t i m i c r o b i a l  s u b s t a n c e  was  
b r o m a l  5. Th i s  was  conf i rmed  b y  compar i son  of t he  N M R -  
a n d  I R - s p e c t r a  w i t h  those  of a u t h e n t i c  b r o m a l  (Aldrich).  

The  a p p r o x i m a t e  t ime-course  of t he  r eac t ion  w~s s tud ied  
u n d e r  our  r eac t ion  cond i t ions  b y  d e t e r m i n i n g  the  dia-  
m e t e r  of t h e  zone of i n h i b i t i o n  a r o u n d  b i o a u t o g r a p h e d  
discs d ipped  in B u O H  ex t r ac t s  of r ep l i ca te  r eac t ion  mix-  

Anti-bacterial activity of bromal 

Organism tested Squibb culture M.I.C. 
No. ~g/ml 

Staphylococcus aureus 209p 1276 23.9 
Escherichia coli 2975 47.8 
Proteus vulgaris 8504 20.5 
Pseudomonas aeruginosa 3840 9.0 
Salmonella schottmuelleri 3850 47.8 
Mycobacterium tuberculosis, BCG 5516 4.5 
Candida albicans 5314 95.6 
Trichophyton mentagrophytes 2637 383 
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