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Abstract  -The new furoquinol ine  a l k a l o i d s  (+)-nigdenine (5) and (+)-nkolbisine 

(1) were obtained from Turkish Haplophyllum vulcanicurn Boiss.  e t  Heldr.  (Rutaceee). 

H a p l o ~ h ~ l l u m  vulcanicum Boiss. e t  Heldr. (Rutaceae) i s  s perennial  herb which grows abundantly i n  

c e n t r a l  Anatol ia .  From the  so-cal led %on-basic" f r ac t ion  of t h i s  p lan t ,  the  new l ignan  konyanin 

(1) was obtained,  together  with the known (-)-kusunokinin (2) and d i p h y l l i n  (I), end the  known 

furoquinol ine  a l k a l o i d  kokusaginine @). 2 

We now repor t  on the s tudy of the  '%basic" f r a c t i o n  from the same p lan t ,  which led t o  the  i s o l a t i o n  

of the new furoquinol ine  a lka lo ids  (+)-nigdenine (5) and (+)-nkolbisine (1), which were found t o  

accompany the  known kokusaginine @) and delbine  (11)3 as wel l  a s  t h e  ubiqui tous  !ignan diphyl-  

l i n  (3). A s  an extension of the present work, t h e  underground p a r t s  of g. vulcanicum were a l s o  

invest igated.  But t h i s  e f f o r t  led  only t o  the  i s o l a t i o n  of the  we l l  known a l k a l o i d s  robust ine  

( G ) , ~  7-fsgar ine  (l3)j and s k i m i a n i n e  (14),4 together wi th  d i p h y l l i n  (2). 

(+)-Nigdenine (5), C18H21N06, exhibi ted A rnax (MeOH) 249, 320, 332, 348 sh nm (log G 4.78, 3.74, 

3.73, 3.54), and the spectrum remained unaffected by the add i t ion  of a l k a l i .  The general  p a t t e r n  

of the  absorp t ion  i s  t y p i c a l  of furoquinol ines  i n  general,6 and i s  p a r t i c u l a r l y  reminiscent of 

t h a t  f o r  s k i m i s n i n e  (E).4 Consonant wi th  the  presence of a t  l e a s t  one hydroxyl funct ion,  (+)- 

nigdenine afforded mono-0-acetyl d e r i v a t i v e  b u p o n  aee ty la t ion  with a c e t i c  anhydride i n  pyr idine .  

The 200 MHz NMR spectrum (CDC13) of (+)-nigdenine, summarized around express ion 5, confirmed the  

furoquinol ine  nature  of the  a lka lo id .  Zhe presence of an 0-~2-CH(OH)-C(OH)(CH3)2 s ide  chain  was 

a l s o  d i sce rnab le .  The methine proton denoted a s  H which is geminal t o  an a lcohol  group, appeared 



as  a doublet  of doublets  a t  6 4.03. This absorp t ion  underwent a s u b s t a n t i a l  downfield s h i f t  t o  

6 5.44 upon 0-acetyla t ion t o  6. The r e s t  of the  spectrum of spec ies  L w a s  almost superimposahle 

on that  of s k i m i a n i n e  (s),4 except t h a t  the  s i g n a l  a t  6 4.43 i n  s k i m i a n i n e  due t o  t h e  C-4 

methaxyl was missing i n  nigdenine. This d i f f e rence  indicated t h a t  the  alkoxy s i d e  chain  was 

located a t  C-4 i n  the  furo(2.3-b)quinoline system of nigdenine @). 

The mass spectrum of (+)-nigdenine showed molecular ion peak g/c  347 (51). Loss of  the  f ive -  

carbon a l k y l  s ide  chain  from the  molecular ion afforded peak glz 244 (33). 

(+)-Nigdenine (5) i s  of p a r t i c u l a r  i n t e r e s t  because i t  i s  the f i r s t  furoquinol ine  a l k a l o i d  wi th  

a bulky a lkoxyl  s i d e  chain  a t tached t o  C-4. 

Turning now t o  (+)-nkolbisine ( I ) ,  Cl8HZ1NO6, which is the  second a lka lo id  o f  i n t e r e s t  found i n  

the p lan t ,  i t  was determined t h a t  t h i s  base is d e f i n i t e l y  dex t ro ro te to ry ,  +23' (c 0.5, 

MeOH) o r  [a]%+7' ( c  0.4, CHC13). 

The 200 MHz NMR spectrum (CDC13) of (+)-nkolhisine bears a d i s t i n c t  s i m i l a r i t y  t o  t h a t  of the  

known kokusaginine G ) , ~  and has been ou t l ined  around express ion I. It w i l l  be noted t h a t  the  

alkaloid incorporates  the same s ide  chain  a s  (+)-nigdenine e). Furthermore, i n  analogy with  

(+)-nigdenine (I), ace t y l a t i o n  of (+)-nkolhisine l ed  t o  mono-0-aeetyl d e r i v a t i v e  8 with e 

r e su l t an t  dawnfield s h i f t  of Hc from 6 3.83 t o  6 5.16. 

' B e  presence of t h e  furan r i n g  i n  (+)-nkolhisine was f u r t h e r  a sce r t a ined  by the  c a t a l y t i c  hydro- 

genation of the  compound t o  (+)-dihydronkolbisine (i), C18H23N06. Add i t iona l ly ,  dehydration of 

(+)-nkolhisine with d i l u t e  hydrochlor ic  ac id  afforded ketone 10, Cl8Hl9NO5, a long with  swe 

delbine Ul). 

(+)-Nkolhisine (L) i s  apparent ly  enantiomeric with ( - ) -nkolhis ine  r e c e n t l y  obta ined from 

25 
Cameroonian Teclea verdoorniana Exe l l  & Mendanca (Rutaceae) and e x h i b i t i n g  [a] -16.5- 

(MeOH). Nkolbisine is also present  i n  Braz i l i an  Monnieria t r i f o l i a  L. ( ~ u t a c e s e ) ~  and i n  

Cameroonian Teclea onahannuiensis Auhrev. & per=.? hut  the  s p e c i f i c  ro ta t ions  of the  a l k a l o i d s  

from these  two sources have not  been recorded. 
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EXPERIMENTAL 

Plant Co l l ec t ion :  The p l a n t  was c o l l e c t e d  i n  U l u k i s l a ,  Nigde, south  of  Konya, a t  a n  a l t i t u d e  of  - 
1,450 m i n  e a r l y  J u l y ,  1982. I t s  i d e n t i t y  was confirmed by Prof .  Asumsn Baytop, ~ a c u l t y  of phar- 

macy, I s t a n b u l  Un ive r s i t y .  A voucher specimen No. 634 was depos i t ed  i n  t he  herbarium of t he  

Department of Pharmacognosy, Facu l ty  of Pharmacy, Ege Un ive r s i t y ,  Izmir.  

~ n t r a c t i o n  I s o l a t i o n :  The a i r - d r i e d  powdered a e r i a l  p a r t s  (4 kg) was e x t r a c t e d  wi th  cold  

e thanol .  The e x t r a c t  was t r e a t e d  wi th  5% HCI and f i l t e r e d .  The aqueous a c i d i c  sol". was e r t r a c -  

ted wi th  CHC13. The aqueous l a y e r  was b a s i f i e d  wi th  NH OH and e x t r a c t e d  wi th  CHC13 t o  supply  an  
4 

a l k a l o i d a l  f r a c t i o n  of  about 3 .3  g. This m a t e r i a l  was placed on a s i l i c a  g e l  column. E l u t i o n  was 

f i r s t  w i th  MC1 and then wi th  CHCl -MeOH mixtures  of i nc reas ing  p o l a r i t y .  E a r l i e r  CHC13 frac- 3 3 
7 3 

t ions  gave kokusaginine @) (300 mg) whi le  l a t e r  f r a c t i o n s  furnished de lb ine  c) (45 mg). 

2 CHC13-MeOH e l u t i o n  a f fo rded  d i p h y l l i n  (3) (10 mg), nko lb i s ine  (1) (210 mg) and nigdenine  (5) 

(20 mg), succes s ive ly .  

P a r a l l e l  chemical i n v e s t i g a t i o n  of t he  underground p a r t s  of t he  p l a n t  a f fo rded  robus t ine  (lZ), 4 

y - f aga r ine  (13) and skimmianine (s), a s  w e l l  a s  d i p h y l l i n  (3. 

A l l  NMR s p e c t r a  a re  a t  200 MHz i n  CDCl s o l u t i o n .  
3 

I+)-Nigdenine (5) :  Mp 177-180° C (CHC13-hexane); [a]: C5.3' (c 0.3 , MeOH); A max (MeOH+HCl) 

253, 321, 350 nm ( log  4 .68,  3.71,  3 .73) ;  v max (KBr) 3390 b r ,  1620, 1580, 1490, 1365, 1270, 

1070 ~ / 5  347 (M)+ (51) ,  245 (35),  244 (33) ,  230 ( loo ) ,  216 (47),  59 (67). 

(+)-Nkolbisine (l): MP 190-192' C (CHC13-herane); A max (HeOH) 245, 251, 308, 321, 334 nm 

(log < 4.83, 4.84,  4.12,  4 .13 ,  3 .98) ;  A max (MeOH+HCl) 217, 251, 335 nm ( log  t 4.22, 4.72,  4.23);  

+ 
u max (CHC13) 3500, 1620, 1585, 1540, 1487, 1475, 902 cm-l; gilf 347 (M) (32),  245 ( loo ) ,  

2x1 (231, 59 (16). 

0-Acetylnigdenine @): C 20HZ3N07; [a]: O D  (c  0.3 ,  CHC13); A mex (M~OH) 249, 271 s h , 3 1 9 ,  332, 

349 sh nm ( log  c 4.71, 4 .03 ,  3.78,  3.77, 3 .56) ;  A max (MeOH+HCl) 253, 276 s h ,  322, 351 nm ( log  

f 4.67, 4.03,  3 .74 ,  3 .75) ;  v max (CHC13) 3370 b r ,  1735, 1620, 1610, 1572, 1500, 1487, 902 m-l; 

m/z 389 (M)+ (24) ,  145 (43).  103 (39) ,  85 (73),  43 (100). - - 
0-Acetylnkolbisine @): C20H23N07; was obta ined by a c e t y l a t i o n  of  1 wi th  a c e t i c  anhydr ide  i n  

pyridine a t  room tempera ture ;  [a]:-28' ( c  0.8 ,  CHC13); A max (MeOH) 244, 251, 274, 294 s h ,  

308, 320% 333 (log r 4.76,  4 .78 ,  4 .07 ,  4.03,  4.03, 3.99, 3.86) ; A msx ( M e o ~ + ~ c l )  251, 335 nm 

(log r 4.69, 4 .15) ;  v max (CHC13) 3508, 1730,  1622, 1585, 1540, 1500, 1475, 902 an-'; rn/z 389 

(H)+ ( l g ) ,  245 (63),  230 (22) ,  145 ( loo ) ,  127 (32) ,  103 (42),  85 (go),  59 ( l 3 ) ,  43 (99). 
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(+)-Dihydronkolbis ine  (9) :  (+)-Nkolbisine (10 mg) i n  e thano l  (10 mL) was hydrogenated for one 

h i n  t h e  presence  of 5% W/C (20 mg). The product (8  mg) was p u r i f i e d  by  t l c ;  [uJZ5 +2S0 (c 

0 . 1 ,  MeOH); A max (MeOH) 233, 252 s h ,  264, 273, 288 sh ,  305 s h ,  317, 331 nm ( log  e 4.74,  3 .99 ,  

3 .89 ,  3.89, 3 .75 ,  3 .70 ,  3.93,  3 .98) ;  A msx (MeOH+HCl) 226, 238 s h ,  296, 323 sh ,  337 nm ( log  r 

4.58,  4 .49 ,  3 .81 ,  4 .11 ,  4 .17) ;  349 (M)+ (30),  248 (17). 247 ( l oo ) ,  246 ( l l ) ,  59  (11).  

Dehydration of ( + ) - ~ k o l b i s i n e ~  Alkalo id  1 (10 mg) was r e f l uxed  w i th  4 mL 6N HC1 f o r  one h .  

Work-up, i nc lud ing  t l c ,  provided ke tone  10 (3 mg) and de lb ine  (11) (5 mg); ketone 10 e x h i b i t e d  

A max (MeOH) 245, 251, 279, 308, 320, 333 nm ( log  r 4.80, 4.81,  4 .11 ,  4 .07 ,  4.05, 3 .95) ,  

v max (CHC13) 1730, 1712, 1622, 1585, 1540, 1500, 1475, 903 329 (M)' ( l o o ) ,  259 (9) .  

258 (40) ,  245 (17 ) ,  244 (56) ,  243 ( l a ) ,  230 (11). The same products  were obta ined  upon r e f l u x  

ing  1 wi th  6N H2S04. 
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