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A b s t r a c t  - A new phthalide isoquinoline alkaloid (+)-papraine (1) h a s  been 
isolated from Fumaria indica and  i t s  s t r u c t u r e  and  absolu te  configuration -- - 
have been a s s igned .  

Fumaria indica Hausskn.  (Fumariaceae),  locally known as  'papra ' ,  i s  a small h e r b  which i s  widely -- 

dis t r ibuted  in  nor thern  ~ a k i s t s n l ' ~ .  It has  long been used in t h e  indigenous system of medicine 

1-3 
f o r  t h e  treatment of var ious  diseases . A number of alkaloids have been isolated previously 

from the  As a resu l t  of our  investigations an Fumaria indica,  we have  isolated a new -- 
phthalide isoquinoline alkaloid, papra ine  (1) [algZ4 + 25O. I t s  s t r u c t u r e  has been assigned on the 

bas is  of spec t ra l  s tudies .  

(11 
RESULTS AND DISCUSSION 

(+) -Papra ine  (1) was isolated from the  c rude  alkaloids obtained from the  alcoholic ex t r ac t  of 

6 Furnaris indica.  The uv spectrum of t he  alkaloid was typical of  phthalide isoquinoline alkaloids . -- 
T h e  i r  spec t rum showed absorp t ion  a t  1750 ,,-I indicating t h e  p r e sence  of s lactone carbonyi 

6 -1 
function . Othe r  in tense  absorp t ions  were observed  a t  1120 (C-0 -C) ,  1600 cm , ( C = C , a r . )  

a n d  3520-3200 cm-I ( 0 -H) .  The  high resolution mass spectrum showed t he  molecular ion peak a t  

m l z  355.1062, cor responding  t o  t h e  molecular formula CISHl7NO6. ind ica t ing  twelve deg ree s  of 



Table-1:  NOE di f fe rence  m e a s u r e m e n t s  on p a p r a i n e  (1) 

Proton i r rad ia ted  16)  p r o t o n  e n h a n c e d  ( 6 )  % NOE 
................................................. 

8-H (6 .48)  3 . 2  

9-H ( 5 . 5 4 )  3.2 

2'-H ( 6 . 2 7 )  1.1 

N-Cf13 (2 .53)  1 . 2  

1-H ( 3 . 9 7 )  3 .2  

9-H ( 5 . 5 4 )  3 . 4  

1-H ( 3 . 9 7 )  3 . 1  

8-H (6.48)  3 . 6  

2'-H (6 .27)  1 . 2  

1-H (3 .97)  1 . 0  

9-H (5 .54)  1 . 0  

3'-H (6 .91)  5.8 

Table-11: 1 3 C - N h t ~  chemica l  s h i f t  a s s i g n m e n t s  of p a p r a i n e  (1) 
......................................................................................... *-- 
C a r b o n  No. Chemical s h i f t  ( 6 )  C a r b o n  No. Chemical s h i f t  (6)  
............................................................................................ 

1 65 .41  N-sH3 4 4 . 7 1  

Values a r e  i n t e r c h a n g e a b l e  'weak signal 
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unsa tura t ion  in  t h e  molecule. T h e  peak a t  mlz 177 sugges t ed  t h e  cleavage of t he  C-11C-9 bond 

while t he  peak a t  mlz 149 cor responded t o  the  cleavage a round  C-91C-1' and  lactone carbonylloxygen 

bonds.  Other  prominent peaks  occurred  a t  mlz 310, 256, 219, 179, 118, 148, 136 a n d  120. The 

mass fragmentation pa t te rn  of t he  alkaloid was found t o  be  similar t o  that  repor ted  far other  

7 
similar compounds . 

EXPERIMENTAL 

The  uv spec t rum was recorded  on a Shimadzu UV-240 spectrophotometer,  t he  i r  spectrum was 

recorded  on a JASCO A-302 I R  spectrophotometer,  and  t h e  mass s p e c t r a  were recorded an a 

Finnigan MAT-312 mass spec t rometer  connected t o  a PDP 11134 (DEC) computer  system. The 

' ~ - n m r  spec t rum was recorded  a t  400 MHz on a Bruker AM-400 NMR spec t rometer ,  a n d  13c-nrnr 

s p e c t r a  were recorded  a t  100 MHz on  t h e  same ins t rument .  T h e  optical rotat ion was recorded  an a 

Polartronic Universal Australian s t anda rd  K-151 digital  polarimeter .  Tlc experiments were performed 

on silica gel (GF-254, 0 .2  mm) precoated plates (E .Merck) .  

Plant  Material: Mature whole p lan ts  (40 k g  d r y  weight)  of  Fumaria indica were collected in March, 

1987 from t h e  wheat  f ields in t h e  s u b u r b s  of Bhatt ian Chibban,  40 km from Gujrat  City and  their  

au thent ic i ty  was verified b y  t he  Department of Botany,  Universi ty of Karachi where  a specimen 

sample i s  deposited.  

Isolation of papraine (1) 

The  EtOH ex t r ac t  of t he  plant  (40 k g  d r y  weight) of Fumaria indica was concent ra ted ,  acidified 

with 5% HCI, f i l tered and  basified with N H  OH t o  p H c 9 .  This solution was ex t rac ted  with CHC13 
4 

d r i ed  with anhyd rous  Na2S04 a n d  evaporated t o  a gummy mass. Th i s  was loaded on silica gel 

column and eluted with increas ing  polarities of CHCl -MeOH. The  fraction obtained with CHC13-MeOH 
3 

(9.0:l .O) was dr ied  (2.0 g )  and  subjected t o  prepara t ive  tlc on silica gel  (GF-254. 02  mm) 

precoated plates with acetone-chloroform (2 .0 :8 .0) .  This afforded a Dragendorff 's  reagent active 

alkaloid papra ine  as an  amorphous solid (1) [ a l i 4  + 25O (8 .3  mg,  2 . 0x10 -~% yield). 

Uv (MeOH) h m a x  nm ( l o g r  1: 220 (4.25).  233sh (3.98),  288 (3 .60) ,  324 (3.61) hminnm ( l o g  c): 

262 (3.291,  303 (3 .48) .  

-1 
1 r  (CHCI3) Lax. cm : 3520-3200 (0 -H) ,  1150 (lactone C=O), 1600 (C=C) and 1120 (C-0-C).  

Hrms mlz (8 ) :  355 ( 2 ) .  310 ( 3 ) ,  256 ( 2 ) ,  219 ( 3 ) ,  206 (31,  179 (12) ,  178 (96).  177 (45).  176 

(28) ,  163 (41, 150 ( l l ) ,  149 (100). 148 (201, 137 (6),  136 (9). 121 (11) a n d  120 (27).  
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1 
T h e  H-nmr spectrum (CDC13, 400MHz) indicated t he  Presence of a methylenedioxy g roup  b y  t h e  

presence  of a singlet  a t 6  6.13. 5-H appeared  as a singlet  a t  66.57 while ano the r  singlet  a t  66.48 

was ass igned  t o  8-H, ind ica t ing  subs t i tu t ion  a t  C-6 and  C-I. T h e  two multiplets a t  6 2.24 and  

62.55 were assigned t o  t h e  C-3 pro tons  while t he  C-4 pro tons  appeared  a t  62.58 and  62 .81  as 

8 multiplets . 1 - H  resonated  as s doublet  a t  63 .97  (J = 4.1Hz) while ano the r  doublet  a t  55.54 
1.9 

(JgSl = 4.1Hz) was ass igned  t o  9-H. 2'-H appeared  a t  66.21 (J2Is3 '  = 1.4Hz) as a doublet  while 

3'-H resonated  a t  66.91 (J3 ' ,2 '  = 7.4Hz) as  a doublet .  A 3H singlet  a t  62.53 was assigned t o  t he  

N-CH pro tons .  3 

A s e r i e s  of NOE di f fe rence  measurements were car r ied  out  t o  establish t h e  relat ive stereochemistry 

a t  t h e  asymmetric c en t r e s  b y  comparison with t h e  da ta  in  r e f e r ence  9 .  Irradiat ion at 66.48 (8-H) 

r e su l t ed  in  3.4% NOE a t  65.54 (9-H) a n d  3.2% NOE a t 6  3.91 (1-H). T h e  NOE in terac t ions  between 

8-H, 9-H and I-H sugges t ed  the i r  close proximities. Similarly irradiat ion a t  6 3.91 (1-H) cause s  

3.2% NOE a t  66.48 (8-H),  1.1% NOE a t  6 6.27 (2'-H), 3 .2% NOE a t  6 5.54 ( S H )  a n d  1.28 NOE a t  

62.53 (N-CH ) These NOE in terac t ions  sugges t ed  the  close proximities of H-1, H-2, H-8 a n d  H-9. 3 '  

T h e  NOE difference r e su l t s  are given in  Table 1. 

The  13c-nmr spectrum (CDC13, 100MHz) showed t h e  presence  of 1 9  ca rbon  resonances in  t h e  

molecule. The multiplicity assignments were made by  ca r ry ing  out  t he  DEPT pulse  sequence with 

t h e  las t  polarization pulse  angle  8= 4S0, 90° a n d  13S0 . C-l appea red  a t 6  65.41 while C-3 

resonated  a t  649.01,  t he  dawnfield chemical sh i f t s  of C-1  and C-3 being d u e  t o  t h e  a -n i t rogen  

funct ion .  T h e  C-9 methine carbon appeared  a t  6 84.61, t he  downfield chemical sh i f t  of C-9 be ing  

d u e  t o  t he  oxygen function on i t .  The  methylene signal  a t  6103.27 was ass igned  t o  t he  methylenedioxy 

carbon.  I t s  chemical sh i f t  i s  consistent  with t h e  compound having  t h e  methylenedioxy g roup  a t  

6 
C-5' and  C-4' r a t h e r  than  a t  C-6 and  C-7 . The chemical sh i f t s  of C-5' ( 6  144.53) and  C-4' (6 

6 
149.10) indicate tha t  t h e  methylenedioxy g roup  i s  subs t i tu ted  a t  t he se  carbons  . T h e  lactone 

carbonyl  carbon resonated a t 6  161.68 while t he  methyl carbon signal  a t 6  44.11 was ass igned  t o  t he  

N-CH carbon. T h e  "c-NMR sh i f t  assignments are shown in Table  11, on t he  bas is  of comparison 3 
12 

with (+I-corlumine . 

T h e  I S ,  9R erythro configuration was established on t h e  basis  of t h e  CD spec t rum (EtOH) which 

showed close resemblance with tha t  of c ~ r l u m i d i n e ~ ' ~ ~  which also has  configuration.  On 

t h e  bas is  of t he  above spectroscopic da ta  s t r u c t u r e  (1) h a s  been ass igned  t o  papraine.  
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'H-NMR (CDC$, 400 MHz) 6 :  3 .91 ( l H ,  d ,  J = 4.1 Hz, H- l ) ,  2.24 ( lH ,  m, 3-H),  2.55 ( lH ,  
1.9 

m, 3-HI, 2.58 ( IH ,  m, 4-HI, 2.87 (1H. m, 4-H), 6.57 ( l H ,  s ,  5-HI, 6.48 ( l H ,  s ,  8-H) ,  5.54 

( l H ,  d ,  JgXl  = 4.1H2, 9-HI, 6.21 ( l H ,  d ,  J 2',3'=7.4Hz, 2'-H), 6.91 ( lH ,  d ,  J3 ' , i=7 .4Hz ,  3'-H), 

6.13 (2H,  s ,  0-Cf12), 2.53 (3H,  s ,  N-CH3). 1 3 ~ - ~ ~ ~  (CDCI3, 100MHz) : (Table-11). 
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