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A b s t r a c t  - A new spermid ine  alkaloid.  named c a p p a r i d i s i n e ,  h a s  h c e r  isolated Swni 

t h e  root  b a r k  of C a p p a r i s  dec idua  a n d  i t s  s t r u c t u r e  was elucilited b y  spccr:.nl 

s t u d i e s .  

C a p p r i s  dec idua  ( F o r s s k . )  Edgew (Capparidi icei ie)  i s  o r e  of t h e  cornmoll s n r u b s  of t h e  a r i d  plains 

1 of l 'akistan . I t s  r o o t s  h a v e  long  been k n o w n  in t h e  o r ien ta l  a,edlcirie2. T h e  c r u d e  d r u g  lhaa been 

used  a s  a i axa t ive ,  a n t i d o t e  of poison,  anthclmihtlc  a n d  is  t h e  tr.eatoient of c a r d i a c  l r o u b i e s ,  boils 

a n d  t o o t h a c h e .  T h e  b a r k  i s  r e p o r t e d  t o  t h e  used as cu re  lor ; ls thma,  inilaoimation and gout3 '4 .  

Some s p e c i e s  of C a p p a r i s  h a v e  been invest ignlei l  chemically a n d  the isolation of s t a c h y d r i n c ,  

s - c a r o t e n e ,  5 -s i tos te ra l ,  r u t i n ,  i so th iocyana te  g l u c o s ~ d e s ,  h y d r o c a r b o n s  a l rd  fatt),  ac ids  lhu -  been 

r e p o r t e d 5 - l o .  T h e  p r e s e n t  communicat iar~ r e p o r t s  t h c  i s o l a t ~ o n  ;imd s t r i r c t u r e  e luc ida tmn oi . l  new 

i p e r m i d i n c  a lka lo id ,  named a s  c a p p a r i d i s i n e .  from t h c  r i m  b a r k  ol' Capp;ir ls  dec idun .  

Repeated silica g e l  coiumn c h r o m a t o g r a p h y  of t h e  s lkaloidal  material I I W ~  t h e  d r i e d  roo! b a r k  led t o  

Ihc  isolation of p u r e  c r y s t a l l i n e  cappar id i s ine  ( I ) ,  mp 180-181°C. I t  g a v e  8 posi t ive t es t  for  phenol 

witil Cerric ch lor ide  r e a g e n t .  Accord ing  t o  t h c  high resolut ion mass s p e c t r u m ,  which showed molacular 

ion peak  a t  m l z  495.2369, th i s  compound as a molecular Sormula C2iH33N30ti .  T h e  uv spectrum 

illowed maxima a t  220 ( lag  c 2 . 6 9 ) ,  283 ( log  r 2 . 1 5 )  :ind n I ~ o u l d c ~  ;at 310 rnm, winch a r c  5irnilar 

lo c o d o n o c a r p i n e l l .  T h e  i r  s p e c t r u m  exhibits h a n d s  31 34011 b ,  011. I ,  lG6O ( o  a o n s a t .  

- 1 ainide) a n d  1610 cm (a romat ic  r i n g .  C = C ) .  



Acetylation of capparidisine yielded a crystal l ine diacetate (11). mp 233°C, ~ h i e h  showed molecular 

ion peak a t  miz (579.2589) corresponding to  the formula C31H37N308 (Calc.  579.2580). I t s  i r  

1 spectrum revealed bands  a t  1765 (phenolic ace ta te)  and 1660 cm-I (amidel.  The  H-nmr (300 MHz) 

and 13C-nmr (25 .1  MHz) spec t r a  of capparidisine diacetate in DMSO-d6 showed doubling of severa l  

signals which i s  due  to t h e  slowly in terconver t ing  E and 5 isomers with r e g a r d s  to  amide bond.  

This phenomenon has  been repor ted  earl ier  in amides12'13 and also observed by  us in cadsbicine,  

another  spermidine alkaloid isolated from Cadaba forinosa14. Thus  the  ' ~ - n m r  spect rum of I1 

showed two singlets a t  61.69 and 1 .98 ,  together  in tegra t ing  fo r  3H, due  to  the  N-COCH3 g roup .  A 

singlet  a t  62.50 (3H) i s  a t t r ibuted  to t h e  phenolic acetate pro tons .  The  multiplets appear ing  

between 6 1.23-1.69 (6Hj  and 63.13-3.60 (8Hj  are  assigned to  t h r ee  methylene g roup  adjacent to  

o ther  methylenes and four  mehtylens g roups  adjacent to  nitrogen atoms respect ive ly .  The  presence  

of two methoxy groups  i n  the  alkaloid i s  revealed by  two singlets a t  63.77 (3H) and 3.80 (3H) .  

Four doublets a t  65.84, 6.60,  7.18 and 7.50 (1H each,  J = 15.5Hc) indicate t h e  presence  of Pour 

olefinic protons of two t r a n s  cinnamic acid moieties. A doublet  a t  66 .35  ( J  = 2.8Hz) a r i s e s  from 

H-27 with meta coupling only .  In addi t ion ,  t he r e  a re  t h r ee  doublets a t  6 7.19,  7.24 and  1.97 (each 

IH ,  J = 8.5Hz) exhibit ing only ortho coupling.  They a re  assigned to  H-25, H-28 and H-29 respec- 

t ively.  The  H-24 gives r i s e  to  a double doublet at 67.38 with an"* ( J  = 8.5Hz) and a meta - 

coupling ( J  = 2.8 Hz). These  signals show tha t  the  two methory g roups  a r e  at tached in ortho 

position a t  C-4 and C-5. The  assignments have been confirmed with the  ZD correlation of proton 

sh i f t s  through a COSY-45 experiment a s  well as a s  through a two dimensional J resolved pmr 

spect rum.  The 13c-nmr ( tab le  1 )  and the  mass spectrum (Figure  1) also suppor t  the  proposed 
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s t r u c t u r e  I f o r  capparidisine.  The presence  of the  spermidine moiety in cappar id is ine  i s  indicated 

b y  the  l ~ - n m r  and 13c-nmr spect ra  which clearly show the  presence  of seven methylene groups 

fou r  of which are adjacent to  nitrogen.  The  chemical sh i f t s  of the  methylene p ro tons  and carbons 

a r e  v e r y  near those observed in cadabicine,  t h e  s t r u c t u r e  of which has  been proved through 

14 
x - r a y  crystal lographic s tudies  . The mass spect ra l  fragmentation pa t te rn  also suppor t s  the presence 

of spermidine moiety in capparidisine.  The occurrence  of sperrnidine alkaloid in cappar is  decidua i s  

in teres t ing  from the  chemotaxonomical point of view also because th is  c lass  of alkaloids h a v e  

already been isolated from cadaba14, a genus  belonging to  the  same family (capparidacese) as well 

a s  in Cadonocarpus,  a genus  belonging to  a taxonomically closely related fami ly(Cruci ferae) .  The  

mass spectrum fragmentation shows tha t  the  spermidine moiety i s  joined with t h e  r e s t  of the  

molecule in the  manner shown in s t r u c t u r e  I .  The  alternative s t r u c t u r e  with apposite attachment of 

t h e  spermidine can therefore  be ruled ou t .  

Table 1: 1 3 ~ - ~ h l l l  chenlical shift of I I  

Corbon No. ppm Carbon No. P P ~  

I 15i.80 20 

3 155.72 2 1  

4 1 4 8 . 6 9 ~  7 - 7 - 
5 1 4 8 . 7 1 ~  23 

134.56 24 

1 3 7 . 8 1 ~  25 

3 125.22i125.4~~ 26 

!I 1 6 4 . 6 7 ~  Zi 

11 47.79 28 

li 27.01 2 9  

I J 38.33 0 c O C H 3  

I I 37.98138.27* u COcil, 
. ,. 
1 u ~i.ti~i27.77' i i C O C t l , ,  -~ 

1 7  2F.11126.52 i4CO&ll3 

1 LI 42.49 0Cl13 

0CH3 
-- -- 
3 . b . c  = I s s l g n m e n t  may be r eve r s ed .  

uoubllna of peaks due  t o  the p x s e n c e  of isolilers. 



Figure I 



' (81bO.811 ' 0 9 H 8 3 )  IZPO'811 '(L9C0.961 ' Z 0 9 ~ 6 3 )  1960'9PI '(9LP0.191 c Z ~ ~ L ~ 6 3 )  

1660'191 ' (0890.291 ' Z 0 0 1 ~ 0 1 3 )  SI90'Z91 '(CCI)O.SLI ' Z ~ ~ 6 ~ 0 ' 3 )  9690'SLI '(68L0.681 * Z ~ ~ 1 T ~ 1 1 3 )  

LOL0.681 '(6Z90.061 ' C ~ 0 1 ~ 1 1 3 )  6890'061 '(9PGO'COZ ' Z ~ ~ C 1 ~ Z 1 3 )  8660'COZ '(BELO'SOZ c C O ~ 1 1 ~ 1 T 3 )  

G I  S I  PCLO'SOZ '(LSII'C9Z " O N L 1 ~ " 3 )  SLII'C9Z 'CICI'LLZ "ON H 3 )  bZCI'LLZ ' (8641'962 ' 6 ~ 9 1 ~ 8 T 3 )  

GS01'96Z '(9P60'ZSE ' 9 0 g 1 ~ 0 Z 3 )  1960'ZSC '(SSOI'L9E ' 9 0 ~ L 1 ~ o Z 3 )  S901'19C '(1ZE1'96C ' g 0 Z ~ o Z ~ T Z 3 )  

ZSCI'96C '(LSIZ'SCb ' P ~ C ~ 6 Z ~ S z 3 )  LZIZ'SCP '(&9ZZ'S96 ' S ~ C ~ T C ~ g Z 3 )  bCZZ'S96 '(SSCZ.SGP 

* g 0 C ~ C C ~ L Z 3 )  ~ g ~ ~ . s 6 b  '(JOJ . p q e a )  p u n o j  r / w  :SW q 2 ; ~  . i x a l  aas s y e a d  J: pun  hn JOJ 

. a s e q d  alrqom se ( c : L )  O ~ H - H O ~ W  a w n  ( u w n ~ o s  81-dn) 

F 3 ~ d ~  a s e q d  ssJaha2 s e  [law se ( 2 . 0 : 8 . 1 : 8  ' C ~ ~ - ~ ~ a ~ -  1 3 H 3  ' p a  eJ!l!s) a i w d  '3.1'1 uo p a y s a q s  

S U M  au!s!p!~eddea p a ~ ~ ~ o s !  a q i  jo i(l!.~nd a q L  '30181-081 dm ' s l e j s h a  paJno[os meam 1q8!1 JO ~ J O J  

a q i  U! p!oluyle a ~ n d  pap[a!i( aJnix!w zaien?-auolase q l ! ~  JO [aueqiaw 411M uo!ies!Ilalsi(.i~ Ieuo!laeu 

.au!s!p!~uddes paqsTuanj  ( Z  : 81 : 08) C H N  :HnaW : & 1 3 ~ 3  q 1 ! ~  uo!lnla . [ a s  ew!s JO u w n ~ o a  

e uo p a q d e i 3 o l e m o ~ q a  seM 11 .le!mielu lap!oleyja a p n n  qs!mo[lai( e pla!.( 01 a m s s a ~ d  Pasnpaa  a a p u n  

p a l ~ l o d e n a  seM i x a l n a  C 1 3 ~ 3  a q i  m o z j  luan los  aq.1 . i ( [ p a i e a d a ~  C I ~ H ~  q l ! ~  pa iaeJ ixa  pue ( 0 . 6  ~ d )  

c H K  4 1 ; ~  pa!j!seq seM ~ a i ( e l  snoanbe aq.1 . O Z ~  p u e  3 ~ 0 1 ~  oiu! pauo!)!l~ed saM i s e a l x a  q p q o q e  JO 

uo!iemdena u o  pau!eiqo anp!sa.z aq.1 ' N O I ~  q i ! ~  pa laea lxa  seM Bnp!aap'3 jo  yaeq   loo^ pa[[!m p u e  pa1.70 



so l id .  I t  was  r e c r y s t a l l i s e d  from methano l .  T h e  co lour less  c r y s t a l s  melted a t  290°C. uv: Amax204 

( I  , 3 . 0 )  275.9 ( l o g  E , 3 .25)  a n d  310 ( s h o u l d e r )  n m .  i r :  vmax1765 ( p h e n o l i c  aceta te ) .  1660 

( a m i d e l .  l ~ - n m r  see t e x t ,  13C-nmr  see t ab le  1. S :  mlz  579.2589 (Mt,  ca lc .  579.25801, 537.2453 

( M I - C H ~ = C = O ,  ca le .537 .2486)  494.2275 ( M + - C H ~ = C = O = C H ~ C O ,  ca lc .494 .2275) .  465.2251 (C26H31N305, 

ca lc .465 .2263) ,  435.2125 (C25H2gN304 .  ca lc .435 .2157) ,  396.1343 (C21H20N206,  calc .396.1321) ,  367.1049 

(C20H1?N06, calc .367.1055) ,  352.0954 (C2,,H1606, Calc.352.0946), 296.1051 (C18H1604. ca lc .296 . t048) ,  

277.1317(Cl4Hl9NO4 ca lc .  277.1313) 263.1140 (C14H17N04, c d c .  263.1157) .  205.0744 (C11H1,N03. 

cale .  205.0738) .  203.0957 (CI2Hl3NO2, c a l c  203.0946) ,  190.0656 (CllH1003, ca lc .190 .0629) ,  189.0758 

(Cl1HI1NO2, ca lc  189 .0789) ,  175.0673 (ClOH9NO2, Calc. 175 .0633) ,  162.0660 (Cl0Hl0O2, calc .  162 .  

06801, 161.0494 ( C 9 H 7 N 0 2 ,  calc .  1 6 1 . 0 4 7 6 ) ,  146.0373 (Cg1i602 ,  calc. 146.03671,  118.0403 ( C 8 H 6 0 ,  

calc. l l 8 . 0 4 l 8 ) .  
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