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Abstroct - Three new Clg-di te~ponoid  aZkaZoida have barn i so ta ted  f ~ o m  Detphinim moi- 

dsntnls S. r a t s . :  occidsntatine (181,  occidentaZidine (171 rmd 6-mstytdetphe- 

t ine  (181.  S t ruc twss  w r , e  deduced by epctrosaopio  methods and ohemicnt corneta- 

t i a s .  Twetva h w r  Clg- mi two C80-ditsr-id atkatoids were atso  i so to t ed .  

Previous chemical s tud ies  of Detphini,m oncidrntde  5. Hats. revealed the  presence o f  de l t a -  

l i n e  ( I ) ,  d e l t a m i n e  ( 2 ) ,  d i c t y o c a r p i n e  ( 3 ) ,  d e l c o s i n e  ( 4 ) ,  d e l s o l i n e  ( S ) ,  d e l -  

phe l ine  ( 6 )  and th ree  un ident i f ied  a l k a ~ o i d s . l - ~  As p a r t  of our con t inu ing  study o f  Detphi- 

n i m  species4 (Ranunculaceae) which elaborate a v a r i e t y  o f  d i te rpeno id  a lke lo ids ,  we have i n -  
vest igated a e r i a l  pa r t s  of D. oaaidentnte co l l ec ted  frwn semi-open areas i n  an aspen tree 

community on the  Logan R iver  drainage i n  northern Utah. Gradient pH ex t r ac t i on  and extensive chro- 

matography, i n c l ud i ng  vacuum l i q u i d  chromatography ( v l c ) 5  and c e n t r i f u g a l l y  accelerated, r ad i a l ,  

t h i n - l aye r  chromatography ( ~ h r o ~ n a t o t r o n ) ~ . ~  r esu l t ed  i n  the  i s o l a t i o n  o f  d e l t a l i n e  (1),1,2,8 

de l t am ine  ( z ) , ~ , ~  d i c t y o c a r p i n e  (3),1°,11 d e l c o s i n e  (4),12 d e l p h e l i n e  (6),8,13,14 

14-dehydrode lcos ine  (7) ,15 b r o w n i i n e  (8),11,16 14-dehydrobrown i ine  (9),8,17 d i c t y o c a r -  

p i n i n e  (10) ,18  g l a u c e r i n e  (11),18 g l aucen ine  (12),18 g l auced ine  (13),18 h e t i s i n e  
(14)19 and he t is inone (151.20 The i d e n t i t y  of these a l ka l o i ds  were determined spectrosco- 

p i c a l l y  and by d i r e c t  comparison w i t h  known samples. The th ree  new a lka lo ids  designated as oc- 

c i d e n t a t i n e  ( 1 6 ) ,  o o c i d s n t a t i d i n e  ( 1 7 )  and  6 - a c e t y t d e t p h e t i n s  ( 1 8 )  w e r e  

i so l a ted  i n  ve r y  s m a l l  mounts. 

Occidental ine has a molecular formula C25HjgN05 (ms) and showed no carhonyl o r  hydroxyl absorptions 

( i r ) .  Analysis o f  the 1~ nmr (CDC13) spectrum ind ica ted  t h e  f o l l ow ing  f unc t i ona l  groups: methyl- 

enedioxy ( 6  5.02 and 4.92, each d, J = 0.9 Hz), th ree  methoxyls (3.43, 3.33 and 3.26). E-e thy l  

(1.06, t, J = 7 Hz) and a t e r t i a r y  methyl (0.78, s) . Absence of resonances i n  the  range 3.7 t o  4.2 

ppm suggested lack o f  an oxygen subs t i tuen t  a t  C-6, a f a c t  consistent  w i t h  the up f ie ld  s h i f t  ( A  0.1 

p p )  o f  the  C-4 methyl group when compared w i t h  those o f  d e l t a l i n e  (1). de lphe l ine  (6)  and 

r e l a t e d  a l ka l o i ds  possessing such s u h s t i t ~ e n t . ~ ~  The t r i p l e t  at  3.66 ppm (J  = 4.5 Hz) was assigned 

t o  H-14p hear ing a methoxyl group. These f a c t s  and the  molecular formula which showed one l ess  

oxygen when cmpared w i t h  t h a t  o f  delphel ine (6 )  l e d  t o  the s t r uc tu re  16 fo r  occidental fne.  

To v e r i f y  t h e  conclusions drawn from t l ie  spectra l  data and t o  confirm the  s t r uc tu re  of occidenta- 

l i n e ,  a p a r t i a l  synthesis from de lphe l ine  ( 6 )  was effected. Thus conversion o f  6 t o  the  



1 ~1 = A c ;  R 2  = O C H 3  
2 ~1 = H; 172 = O C H ~  
3 R 1  - A c ;  R 2  = OH 

10 R 1  = H; ~2 = O H  

fl 
11 R 1  - Ac; R 2  = O C - C H ( C H 3 1 2  

6  R = O H  

16 R = H  

18 R = OAc 

4 ~1 = ~2 = O H  
5 R l  - OH; R 2  = 0 C H 3  
7 ~1 - OH; R 2  = 0 

S-methyl d i th iocarbona te  19  and subsequent reduc t ion  w i t h  t r i b u t y l t i n  hydr ide  produced 16, 

mp 119.5-120.5'C and [a]f,8 -40.5' (5 0.64, CHC13). The s y n t h e t i c  a l k a l o i d 2 2  showed i d e n t i c a l  ir 

( n u j o l )  and 1~ nmr (COC13) spec t ra  w i t h  those o f  t h e  n a t u r a l  substance. 

Occ iden ta l id ine  was admixed w i t h  glaucedine (13) and c a r e f u l  chromatography fu rn ished  about 2 
mg o f  reasonably pure (90%) sample, molecular  formula, C2gHa7N08 (ins). S t r u c t u r e  17 was appar- 
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ent  from t h e  a n a l y s i s  o f  t h e  IH nml' (CDCl3) spectrum:6 4.77 ( t ,  J = 4.5 Hz, H-I*),  3.88 (br ,  

H-6.). 3.41 (s, OMe), 3.30 (s ,  ZXOMe), 3.25 (5, OMe), 1.17 (d, J = 6 Hz, CH-(Cb)2) and 1.04 

( t ,  J = 7 Hz, N-CH2-Cb); comparison of t h e  above s h i f t s  w i t h  those of g laucedine (13)18 

i n d i c a t e d  t h a t  t h e y  d i f f e r e d  o n l y  i n  t h e  na tu re  o f  the  C-14 e s t e r  s i d e  chain, a r e s u l t  was 

a lso  suggested b y  t h e  d i f fe rence  of 14 mass u n i t s  between t h e  two compounds i n  t h e i r  mass 

spectra.  F i n a l l y ,  t h e  s t r u c t u r e  o f  o c c i d e n t a l i d i n e  was confirmed b y  a c y l a t i o n  of b rown i ine  

( 8 )  w i t h  i s o b u t y r y l  ch lo r ide ,  wh.ich gave a canpound i d e n t i c a l  ( 1 ~  nmr and mass spectra)  

v i t h  t h e  n a t u r a l  a l k a l o i d .  The s y n t h e t i c  a l k a l o i d  me l ted  a t  137-140'C and had +31.3' (c 
0.32, CHC13) and ir ( n u j o l ) :  3450, 3400 and 1722 cm-1. The nmr da ta  are prov ided i n  Table 

1. 

Table 1. NMR (22.49 MHz, C0Cl3) Spectra o f  Compounds 17 and 18 

Carbon* 17 18 

1 84.2 83.3 

2 26.2 26.9 

3 32.4 36.7 

4 38 .O 3 . 8  

5 43 .o 55.9 

6 90.4 i8 .4  
7 88.3 91.8 

8 77.4 83.3 

9 49.5 48.2 

10 45.6 39.8 

11 48.8 50.2 

12 28.1 i'7.9 

13 37.7 38.6 

14 75.6 t11.6 

15 33.7 33.8 

16 82.2 t12.0 

Carbon 17 _ 
17 64.7 

18 78.4 

19 52.6 

N-CH2 51.1 

L H ~  14.1 

1 ' 55.7 

6 ' 57.2 

-0CH20- 

14 ' 
16 ' 55.8 

18 ' 58.9 

Lo 177.2 

34.2 
I 

(CH3)2 18.8 

' M u l t i p l i c i t i e s  were determined by a OEPT sequence 

The t h i r d  new a l k a l o i d ,  mp 120-12:!'C, and molecular  formula C27H41N07 (ms) was a monoacetate 

as evidenced by ir (1732 cm-l),  l l i  , ( 6  2.05, 3H, s)  and nmr (170, 21.7 ppm) spectra.  The 

l o c a t i o n  o f  t h e  ace ta te  group a t  C-6 was d iscerned f rom t h e  downf ie ld  p ro ton  s igna l  a t  6 5.39 

( b r ) .  Th is  evidence i n  con junc t ion  v i t h  the  remain ing IH nmr s i g n a l s  a t  6 4.91, 4.88 (each s, 
-OCH20-), 3.42, 3.32 and 3.25 (each s, OMe), 1.03 ( t ,  J = 7 Hz, N-CH2-Cb) and nmr (Table 

1) s p e c t r a l  d a t a  es tab l i shed  t h e  s t r u c t u r e  as 6 -ace ty lde lphe l ine  (18) .  T h i s  a l k a l o i d  was 

i d e n t i c a l  i n  a l l  respec ts  (ir, 1~ and 1 3 ~  nmr spectra)  w i t h  the  substances prepared from de- 

oxygenat ion of d e l t a l i n e  (1)22 and a c e t y l a t i o n  o f  d e l p h e l i n e  (6).  6 -Ace ty lde lphe l ine  

has been prepared p r e v i o u s l y  13,1'! from de lphe l ine ,  b u t  never t o  our  knowledge had it been 

i s o l a t e d  as a n a t u r a l  Droduct. 



The l i t e r a t u r e 1 8  assignments of nmr s h i f t s  f o r  g laucer ine  (11) .  g laucenine (12) 

and glaucedine (13)  r e q u i r e  canment as a r e s u l t  o f  t h e  present  study. The chemical s h i f t s  

f o r  C-3 and C-13 need t o  be reversed i n  11 and 12. The f o l l o w i n g  are t h e  c o r r e c t  

assignments f o r  13: C-4 (38.4 ppm), C-9 (49.6), C-10 (45.7). C-11 (48.9). C-13 (37.7) and 

N-iH2-CH3 (51.1). These changes i n  assignments are based on a DEPT ( d i s t o r t i o n l e s s  enhance- 

ment b y  p o l a r i z a t i o n  t r a n s f e r )  experiment i n  determin ing t h e  carbon m u l t i p l i c i t i e s .  
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