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THE DITERPENOID ALKALOIDS OF DELPHINIUM TATSIENENSE FRANCH 

S. W i l l i a m  P e l l e t i e r * ,  Jan A .  G l insk i+ ,  B.S. Joshi, and Szu-ying Chen 

I n s t i t u t e  f o r  Natura l  Products Research and the Department o f  Chemistry 

The U n i v e r s i t y  of Georgia, Athens, Georgia 30602, U.S.A. 

A b s t m c t :  From t h e  r o o t s  o f  Delphinium t a t s i e n e n a e  Franch (Ranunculaceae) two 

new and s i x  known a l k a l o i d s  have been iso la ted .  The i s o l a t i o n  and s t r u c t u r e  d e t e r -  

m i n a t i o n  o f  deacety lambiguine (2) and a  novel C lg -d i t e rpeno id  a l k a l o i d  designated as 

t a t s i e n s i n e  (1) a re  descr ibed.  The s t r uc tu re  of  t a t s i e n s i n e  was es tab l i shed  on t h e  

b a s i s  o f  spectroscopic d a t a  and c o r r e l a t i o n  w i t h  de lphe l i ne  ( 12 ) .  Deacety lambiguine 

(2 )  has been i s o l a t e d  f o r  t h e  f i r s t  t i m e  from a  n a t u r a l  source. The known a l k a l o i d s  

t h a t  were i s o l a t e d  a re  t h e  C lg-d i te rpeno id  a l ka l o i ds ,  b rown i ine  ( 3 ) ,  de l cos i ne  

( 4 ) ,  l y c o c t o n i n e  ( a ) ,  and t h e  C ~ O - a l k a l o i d s  a j a c o n i n e  ( 6 ) ,  h e t i s i n e  ( 7 )  

and h e t i s i n o n e  ( 5 ) .  

I n  c o n t i n u a t i o n  o f  our e a r l i e r  s t ud i es  on t h e  d i te rpeno id  a l k a l o i d s  o f  Chinese Ranunculaceae 

plants1,  we w i s h  t o  r e p o r t  i n  t h i s  c o m u n i c a t i o n  the chemical i n v e s t i g a t i o n  of t h e  r o o t s  of 

DeZ~hiniwn t o t s i e n e n a a  Franch. No work has been reported on t h e  chemical c o n s t i t u e n t s  o f  t h i s  

p l a n t .  

The r o o t s  were e x t r a c t e d  w i t h  90% e thano l  and t h e  crude a l k a l o i d  f r a c t i o n s  were i s o l a t e d  a t  pH 8 

(El) and pH-12 (E2 and E3). Chromatographic separa t ion  o f  € 1  gave new a l k a l o i d s  designated as 

t a t s i e n s i n e  ( I ) ,  and deacety lambiguine (212, - s i t os te ro l ,  and t h r e e  known a l k a l o i d s  which 

were i d e n t i f i e d  ds b rown i ine3  ( 3 ) ,  de lcos ine4 (4)  and he t is inone5 ( 5 ) .  

1 R =  Ac Tats iensine 
J\* 

+ On l eave  from t h e  U n i v e r s i t y  o f  Warsaw, Warsaw, Poland 



Dea~e t~ lamb lgu ine  (2) was prepared e a r l i e r  by t h e  hyd ro l ys i s  o f  ambiguine (2a) which was 

iso la ted from t h e  p lant ,  Consotida an6igua.2 Th is  i s  the  f i r s t  r epo r t  o f  t h e  occurrence o f  

2 from a na tu ra l  source. limbiguine has no t  been chemical ly co r re la ted  w i t h  any lycocton ine- type 

a l ka lo id  and the re fo re  t h e  con f i gu ra t i on  o f  t h e  methoxyl group a t  C(1) has no t  y e t  been f i r m l y  

establ ished. However, s ince a l l  t h e  known l yco t ton ine - t ype  a l ka lo ids  have been shown t o  have t h e  

C(1)-methoxyl group i n  the  a -con f i gu ra t i on ,  compounds (2) and (2a) i n  a l l  p r o b a b i l i t y  have 

the C(1)-methoxyl group a - ~ r l e n t e d . ~ , ~ ~  

The crude a l ka lo ids  E2 and E3 y ie lded  on chromatographic separat ion t h e  C lg-d i te rpeno id  a l k a l o i d  

1~coc ton ine6  (8)3a,6 and t h e  Czg-alkaloids a jacon ine l  (6) and he t i s i ne8  ( 7 ) .  The 13c 

nmr spec t ra l  da ta  fo r  compounds ( 5 )  and (7) are recorded i n  t h e  Experimental Sect ion.  

Tatsiensine was I s o l a t e d  as an amorphous compound having L ~ . ] ~ ~  + 17.4'. I t s  molecular formula 
D 

CZ7H3yN07 was deduced from t h e  mass spect ra l ,  IH nmr, and 1% nmr spec t ra l  data.  The IH nmr spec- 

t r un  ( f o r  d e t a i l s  see t h e  Experimental Sect ion) i nd i ca ted  the f o l l o w i n g  func t i ona l  groups i n  t h e  

molecule: one t e r t i a r y  methyl, an e t h y l  group at tached t o  a  n i t r ogen  atom, a  methylenedioxy group, 

an 0-acetate and th ree  methoxyl groups. Tats iens ine i s  unsaturated as shown by two o l e f i n i c  pro- 

tons a t  6 5.62(d) and 5.91(d,d). On b iogenet ic  considerat ions,  t a t s i e n s i n e  was assumed t o  be a  

C19-or C2g-di terpenoid a l ka lo id .  Consider ing a  t o t a l  o f  e i gh t  carbons due t o  t h r e e  methoxyls, an 

acetate, an e thy l  and a  methylenedioxy group, t a t s i e n s i n e  should be a  C lg-d i te rpeno id  a l k a l o i d .  A  

methylenedioxy group located a t  C(7)-C(8) i s  present on l y  i n  lycocton ine- type a l k a ~ o i d s . ~  Tatsien- 

s ine should t he re fo re  possess an oxygen func t i on  a t  C(6). Th is  i s  present as an acetoxyl  group as 

i s  evldent f rom t h e  chemical s h i f t  o f  the  C(6)-proton i n  t h e  IH nmr spectrum ( 6  5.39, b r  5).  This 

proton moves u p f i e l d  and appears a t  6  4.25(s) i n  t h e  hyd ro l ys i s  product ( v i d e  infra). The 

C(6)-proton has n e g l i g i b l e  coup l ing  (J = <1 Hz) w i t h  t h e  C(5)-proton i n d i c a t i n g  t h a t  t h e  acetoxyl 

group a t  C(6) i n  t a t s i ens ine  should be p - o r i e n t e d .  The 35.6 coup l ing  i s  very  smal l  and no t  re -  

solved, i n  agreement w i t h  the  t o r s i o n a l  angle of - 92' i n  t h e  above conformation. S i m i l a r l y ,  t h e  

t Dr. S. Sakai has informed us ( l o t h  A p r i l  1982) t h a t  as shown i n  the  aiagram i n  r e f .  3a, t h e  
conversion of g igac ton ine i n t o  de lphat ine  has never been achieved. We wish t o  make t h i s  cor rec-  
t i o n  DY d e l e t i o n  of t h e  i na i ca ted  arrow. 
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C(6.3 ) -p ro ton  s i t u a t e d  on an acetoxyl  group appears as a  broad s i n g l e t  a t  6 5.5 i n  d i c t yoca rp ine  

and d e l t a l i n e .  h e  1~ nmr spectrun a l s o  i n d i c a t e d  t h a t  t a t s i ens ine  con ta ins  an N-ethyl group and a  

t e r t i a r y  methyl a t  the  C(4) -pos i t ion .  

The problem o f  l o c a t i n g  t h r e e  methoxyl groups and an o l e f i n i c  double bond i n  t a t s i e n s i n e  remains. 

A l l  t h r e e  methoxyls a re  s i t u a t e d  on methylenes, s i nce  the 1% nmr spectrun (see tab le )  shows doub- 

l e t s  a t  83.6, 80.2 and 81.9 ppn, due t o  carbons bear ing methoxyl groups. As almost a l l  l y coc to -  

n ine - t ype  a l k a l o i d s  con ta in  an oxygen func t i on  a t  C(14) and C(16). a  p a r t i a l  s t r u c t u r e  (9)  can 

b e  w r i t t e n  f o r  t a t s i ens ine .  No d i t e rpeno id  a l k a l o i d s  have been found t h a t  a re  s u b s t i t u t e d  w i t h  an 

oxygen func t i on  a t  t h e  C(2)- and C(12)-posi t ions.  Secondly, o n l y  t h e  acon i t i ne - t ype  o f  a l k a l o i d s  

a re  oxygenated a t  t h e  C(3)- and/or C(15) -pos i t ions .  The t h i r d  methoxyl group should t h e r e f o r e  be 

p laced  a t  C(1). I n  a l l  p r o b a b i l i t y  t h i s  has an .a-configuration, as i n  o the r  lycoctonines.3a 

The IH nmr and 1% nmr spec t ra l  da ta  i nd i ca ted  a  unique s t r u c t u r e  (1) w i t h  t h e  o l e f i n i c  double 

bond a t  the  C(2)-C(3) pos i t i on .  

The nmr spectrun o f  t a t s i e n s i n e  (1) (see Table 1) shows C(1). C(2). and C(3) a t  83.6, 124.6 

and 137.4 ppn, respec t i ve l y .  These values are c l o s e  t o  those repor ted f o r  these carbons i n  anhy- 

d roacon i t i ne  (10).  v i z :  C(1): (83.9). C(2): (125.3). and C(3): (137.6).1•‹ 

1 2  

I R=CH3 ; R =  R = H  ; D e l p h e l i n e  

1 2  

2 R =CH20CH3, R = R = H ;  Delcorine 

1 2 

2 R=CH3 ; R=OH ; R = A c ;  Deltaline 

I n  o rde r  t o  conf i rm t h e  s t r u c t u r e  (1) assigned f o r  ta ts iens ine,  i t  was hydrolyzed i n  methanol ic 



potassiun hydroxide t o  af ford i n  q u a n t i t a t i v e  y i e l d  deace ty l t a t s i ens ine  (11). C25H37N06, m.p. 

236-Z38'C. The 1~ nmr spectrun (see Experimental Sect ion) and t h e  nmr s p e c t r a l  values (see 

Table) a r e  i n  agreement w i t h  t h e  proposed s t ruc tu re .  Hydrogenation of 11 i n  t h e  presence of 

10% Pd/c gave a  reduc t i on  product i n  a  y i e l d  of 90%. P ~ r i f i C a t i O n  on t h i c k  l aye r  p l a t e  a f f o rded  

12, m.p. 213-215'C (M+ m/e 449). [ a j D  -26.8', i d e n t i c a l  i n  a l l  respects  w i t h  s y n t h e t i c  delphe- 

l i n e .  A s m p l e  of n a t u r a l  de lphe l i ne  was n o t  ava i lab le ,  b u t  was prepared by  r e a c t i o n  o f  d e l t a l i n e  

(14) w i t h  t h i ony l  c h l o r i d e  and treatment o f  the  r e s u l t i n g  product w i t h  l i t h i u n  a lun in iun  hy- 

dr ide . l l  nmr spec t ra l  da ta  f o r  compounds 1. 11, 12 and de lcor ine12 (13). which i s  

s t r u c t u r a l l y  s i m i l a r  t o  de lphe l i ne  (12). are g iven i n  Table 1. 

Tatsiensine i s  t h e  second example o f  a  d i t e rpeno id  a l k a l o i d  having a  double bond between C(2) and 

C(3). Besides takaonine13 t w  o the r  unsaturated pyrode lph in ine- type a l ka lo ids  are known: fa laco-  

n i t i n e  and mithaconi t ine14, possessing unsatura t ion  between C(8) and C(15). Probably these are 

TABLE 1. 1% nmr chemical s h i f t s  i n  ppm are given downfield from TMS; so lvent  - CDC13 

Compound 

Caroons 1 11 12 13 

21.7 - - - 
*Values given for  primed carbons re fe r  t o  chemical s h i f t s  f o r  methoxyls. 

- 1 3 5 0 -  



HETEROCYCLES, Yo1 20, No 7. 1983 

biogenet ic  precursors o f  vera t roy lpseudacon i t ine  and indaconi t ine o r  a re  a r t i f a c t s  formed dur ing  

i s o l a t i o n .  However, s ince none o f  the  lycoctonine-type o f  a l k a l o i d s  has an oxygen func t i on  a t  

C(3), the  fo rmat ion  of t a t s i e n s i n e  appears t o  be of much biogenet ic i n t e r e s t .  

EXPERIMENTAL 

M.p.s are cor rec ted.  Spectra were recorded on the f o l l o w i n g  ins t runents :  1R, Perkin-Elmer 

PE-599; IH nmr, Perkin-Elmer EM-390, 90 MHz; 13c nmr, JEOL FT Models FX-60 and FX-90 Q; and mass- 

spectra, Finnegan Quadrupole 4023. 

Ex t rac t i on  separa t ion .  - A i r  d r i e d  and powdered roots o f  D. totsienotd (10.9 kg) were 

ex t rac ted  w i t h  90% ethanol  (3x10 1) by c o l d  perco la t ion .  The so lvent  was evaporated in vocuo 

t o  g i v e  approx. 1.5 kg of concentrates.  P a r t  o f  t h i s  residue (500 g) was d i sso l ved  i n  1.5% aqueous 

s u l f u r i c  ac id  ( 1  I )  and ex t rac ted  w i t h  a 1:l mix ture  of CH2C12: CHC13 (6  x 400 m l ) .  The a c i d i c  

l a y e r  was b a s i f i e d  (pH-8) w i t h  sa tura ted Na2C03 s o l u t i o n  and ex t rac ted  w i t h  CHC13 t o  a f f o r d  a crude 

a l k a l o i d  res idue (E l ;  16 g ) .  The aqueous layer  was made a l k a l i n e  (pH-12) w i t h  sodiun hydroxide 

s o l u t i o n  and ex t rac ted  w i t h  CHC13 (5 x 300 ml)  t o  g ive  a crude a l k a l o i d  f r a c t i o n  (E2; 3 g ) .  The 

organic l aye r  f rom t h e  f i r s t  ex t rac t i on  was again extracted w i t h  1.5% s u l f u r i c  ac id  and, a f t e r  

b a s i f i c a t i o n  w i t h  sodiun hydroxide so lu t i on ,  the  so lu t ion  was ex t rac ted  w i t h  CHCI3 (5 x 100 ml)  

t o  g i ve  another a l k a l o i d  f r a c t i o n  (E3; 2.3 g ) .  

F rac t i on  E l  (15 g) was chromatographed on an alumina column (Act .  111; 700 g) and e l u t e d  w i t h  

to luene con ta in ing  increas ing amounts of methanol (0.4 - 2.5%). F rac t i ons  (500 ml each) were c o l -  

l ec ted  and the chromatographic separat ion was monitored by t . 1 . c .  

ISOlatiOn of t a t s i ens lne  (1). p - s i t o s t e r o l ,  and deacetylambiguine (2). - F rac t i ons  28-31 

( to luene:  0.4% MeOH) were combined t o  g i ve  a res idue (1.6 g) which was chromatographed over alumina 

(Act .  111; 40 g) and e l u t e d  w i t h  to luene con ta in ing  (5 t o  50%) e ther .  F rac t i ons  (250 ml)  were 

co l l ec ted .  From f rac t i ons  2 and 3 ( 5  and 10% e the r ) ,  a mix ture  o f  t h ree  compounds was obtained. 

Th is  mix ture  was shaken w i t h  5% s u l f u r i c  ac id  and extracted w i t h  CH2C12. The so lvent  was removed 

from t h e  Organic l aye r  and t h e  res idue was c r y s t a l l i z e d  from ethanol  t o  a f f o r d  c o l o r l e s s  needles 

(72 mg), m.p. 139-140'C; [a]? - 38' (CHCI3), t h a t  were i d e n t i c a l  w i t h  - s i t o s t e r o l  by comparison 

O f  t h e  m.m.p., t . 1 . c .  and ir w i t h  those o f  an authent ic  sample. The a c i d i c  s o l u t i o n  on b a s i f i c a -  

t i o n  w i t h  d i l u t e  sodiun hydroxide and ex t rac t i on  w i t h  CH2C12 afforded a gum which shared two com- 

pounds on t . 1  .c.  It was separated on a p repa ra t i ve  t .1.c.  p l a t e  ( 1  mm t h i c k  l a y e r  AI203) t o  g i v e  

t a t s l e n s l n e  (1) as an amorphous product t h a t  showed a s i ng le  spot on t . 1 . c . ;  [ a ] g  t 17.4' (5 
0.3, EtOH); ir ( n u j o l )  1740, 1715, 1455, 1370, 1360, 1240, 1220, 1190, 1120, 1075, 1040, 1010, 955 

and 330 cwl. I t s  IH nmr spectrun (90 MHz; CDCI3, TMS) displayed t h e  f o l l o w i n g  s igna ls :  ( 6 )  1.0 

(5, 3H, - 1 ,  1.08 (3H, t, 5.7 HZ, CH2-Cb), 3.2 (lH, d, 5.4 Hz, H-1), 2.05 (3H, 5, OCOCh), 

3.3, 3.35, 3.42 (3H each, s, OCHJ), 3.69 (ZH, m, H-14, H-16). 4.93 (ZH, b r  s, 0-C9-O), 5.39 ( lH, 

b r  s, H-60 ), 5.62 ( lH,  d, J2.3 = 10 Hz, H-3). 5 .91 (lH, dd, 52.3 = 10 Hz; Ji.2 = 4 Hz, H-2). I t s  

mass spectrun (MS) showed t n e  fo l l ow ing  peaks: m/z ( M I  t 1, 490, 60%), 489 (M+, 27). 476(26), 

458(48), 446(95), 430(74), 400(24), 361(23) and l l l ( 1 0 0 ) .  For t h e  nmr spectrun see Table 1. 

t The r o o t s  were c o l l e c t e d  i n  G i a o - j i a  (Yunnan) China and the p l a n t  was authent icated. A herbar iun  
specimen of D. totsisnenee, voucher specimen No. 151476, i s  deposi ted i n  t h e  Herbar iun of 
t h e  Department o f  Botany, U n i v e r s i t y  o f  Georgia, Athens, Ga. 30602. 



The o t h e r  compound separated on t h e  p r e p a r a t i v e  t . 1 . c .  p l a t e  was deacety lambiguine (2)  (amor- 

phous, 100 mg), [a]': + 36.6' ( C  - 0.38, EtOH); MS: m/z 481 (MC, l o%) ,  480(15), 466(15), 450(100), 

434(16), 418(16). I t s  1% nmr s p e c t r m  was i d e n t i c a l  w i t h  t h e  va lues  r epo r t ed  e a r l i e r  f o r  syn the t -  

i c  d e a c e t y l a m b l g ~ i n e . ~  

I s o l a t i o n  of brown l ine  (3). - F rac t i ons  41-44 ( to luene:  0.8% WOH) were combined (1.05 g) ,  

rechromatographed on alumina (Ac t .  Ill; 100 g) and e l u t e d  w i t h  CH2C12: e the r  ( 1 : l )  c o n t a i n i n g  i n -  

creasing percentages of methanol. F r a c t i o n s  (500 ml each) were c o l l e c t e d  and f r a c t i o n  6 ( e l u t i o n  

w i th  1.8% MeOH) gave a foam (0 .38  g) ,  [mIzD5 t 40.2' ( c  2.5, EtOH), which was i d e n t i f i e d  as brown- 

i i n e  (3) by comparison o f  t h e  nmr va lues  w i t h  those repor ted .3  

I s o l a t i o n  of de lcos lne  (Q). - F rac t i ons  52-61 ( t o l uene :  1.3% &OH) were pooled (2.5 g) ,  chroma- 

tographed on a sho r t  column, and c r y s t a l l i z e d  from acetone t o  a f f o r d  de l cos l ne  ( 4 ,  1.5 g), m.p. 

197-198'C; l a ] ?  + 56.2' ( c  1.94, CHCI3); i r  ( n u j o l )  3520, 3475, 3350, 1465, 1400, 1380, 1350, 

1320, 1300, 1270, 1220, 1190, 1165, 1135, 1108, 1050, 1035, 1010, 1000, 970, 950, 875, 856, 810 

c d .  1~ nmr (CQCIJ, TMS) showed t h e  f o l l o w i n g  s i gna l s :  (6) 1.11 (3H, t, J = 7 HZ, CH2Ch),  3.34, 
3.37, 3.37 ( 3 ~  each, s, OC3) .  MS: m/z 453 (Mt, 5%). 438(40), 420(40), 111(30), 98(40),  71(50), 
58(100). The m.m.p., i r ,  and nmr spectrum were i d e n t i c a l  w i t h  those o f  an au then t i c  sample 

I s o l a t i o n  - of he t i s i none  (5 ) .  - F rac t i ons  62-70 ( to luene:  2% &OH) (1.06 g) on c r y s t a l l i z a t i o n  

from acetone af forded c o l o r l e s s  p l a t e s  (0.45 g), m.p. 267-269'C; i t s  m.m.p., t . l . c . ,  and i r  spec- 

trUn were i d e n t i c a l  w i t h  those of an au then t i c  sample. The nmr spec t run  (CD30D, TMS) showed t h e  

f o l l o w i n g  s i gna l s :  ( p w )  214.3 (s ,  C-2). 145.4 (s ,  C-16), 108.2 ( t ,  C-17), 75.6, 71.5, 70.3, 65.2, 

64.4. 60.4, 55.7 ( s ,  C- lo) ,  55.0, 52.0, 50.8, 49.9, 45.2, 44.4 (s ,  C-8), 42.4 ( s ,  C-4), 36.1, 33.9, 

28.7 (q, C-18). 

The crude a l k a l o i d  f r a c t i o n  E2 (1 .3  g )  was chromatographed over a lumina (Ac t .  111; 90  g)  and 

e lu ted  w i t h  t o l uene  c o n t a i n i n g  2-4% methanol: 

IS01at i0n of Waconine (5) and h e t i s i n e  ( 7 ) .  - E l u t i o n  w i t h  t o l uene  c o n t a i n i n g  2% methanol 

I710 ml )  gave on c r y s t a l l i z a t i o n  a jacon ine  ( 6 ;  215 mg); m.p. 165'C; i.126 - 116' (EtOH); MS: 
D 

m/z 359 (Mt, ID%), 342(5), 328(100), 316(15), 300(20), 288(15), 195(25), 165(30). Comparison of 

the  m.m.P., ir and 1 3 ~  nmr spec t ra7  w i t h  those of  an au then t i c  sample o f  a jacon ine  showed them t o  

be i d e n t i c a l .  

The f r a c t i o n  (500 ml)  ob ta i ned  by e l u t i o n  w i t h  to luene:  4% methanol, on c r y s t a l l i z a t i o n  af-  

forded h e t i s i n e  (7, 820 mg); m.p. 259•‹C; MS: m/z 329 (Mf, 100%). 312(65), 300(20), 294(15), 

283(45), 260(10), 217(15). Comparison o f  t h e  m.m.p., t . l . c .  and i r  spec t run  w i t h  those o f  an au- 

t h e n t i c  sample of  h e t i s i n e  showed them t o  be i d e n t i c a l .  ~ t s  1% nmr s p e c t r m  (CDCI~; TMS) d i sp l ayed  

the f o l l o w i n g  s i gna l s :  (ppn) 146.5 (s ,  C-16). 107.4 ( t ,  C-17). 76.1 ( d ) ,  71.9 ( d ) ,  68.1 ( d ) ,  66.5 

( d l ,  64.2 ( d ) ,  63.4 ( t ) ,  61.6 ( d ) ,  55.6 ( d ) ,  52.5 ( d l ,  50.9 ( d ) ,  50.7 (s, C-10). 43.5 (s ,  C-8). 

39.0 ( t ) ,  36.6 (s ,  C-41, 36.6 ( t ) ,  34.3 ( t ) ,  30.3 (q, C-18). 

l s o l a t l o n  of l ycoc ton ine  (8). - The mother l i q u o r s  i n  t h e  separa t ion  o f  compounds (1) and 

( 2 )  were combined w i t h  t h e  cruae a l k a l o i d  E3 and t h e  combined m i x t u r e  ( 2  g )  was chromatographed 

on a l un l na  (Ac t .  111, 35 g ) .  The column was e l u t e d  w i t h  t o l uene  c o n t a i n i n g  i nc reas ing  percentage 

( I -%%) of  e t he r .  F rac t i ons  (400 ml each) were c o l l e c t e d  and f r a c t i o n  11 ( to l uene  + 50% e t h e r  + 1% 

MeOH) gave a c r y s t a l l i n e  s o l i d  (120 mg) i d e n t i f i e d  as l y c o c t o n i n e  (8); m.p. 126-127'C; jalZDo + 
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52.8 '  (c  O.Yb, EtOH). Comparison of t h e  m.m.P., ir, and nmr spectrum w i t h  those of an authen- 

t i c  sample o f  ~ y c d c t o n i n e  showed them t o  be i d e n t i c a l .  

Deace t y l t a t s i ens i ne  (11). - Ta t s i ens i ne  (1; 30 mg) was d i s s o l v e d  i n  methanol (10  ml )  and a 

s o l u t i o n  of  100 mg of KOH i n  5 ml methanol was added and l e f t  f o r  16 h .  The s o l v e n t  was evaporated 

and t h e  r es i due  was d i l u t e d  w i t h  water  and e x t r a c t e d  w i th  CH2C12. The res i due  on c r y s t a l l i z a t i o n  

from e thano l  af forded c o l o r l e s s  p l a t e s  (11; 28 mg), m.p. 236-238'C; [a  ~~2 + 28.8' ( c  0.34, 
abs. EtOH). MS: m/z 447 (M+, 10%). 432(6), 416(3), 402(5), 374(5), 166(8),  141(15),  111(20),  

58(100).  (Calc.  f o r  C25H37N06, M.W. 447). i r  ( n u j o l )  3465, 1460, 1378, 1342, 1322, 1310, 1295, 

1259, 1220, 1200, 1190, 1170, 1158, 1130, 1110, 1080, 1010, 1012, 1000, 985, 965, 932 and 930 cwl .  

'H nmr (COC13, TMS): ( 6 )  1 . 0 4  (3H, 5 ,  C3 -18 ) .  1 .09  (3H, t, J = 7 Hz, CH2C3),  3 .1  ( lH ,  d, 5 = 2 

HZ, H-1). 3.32,  3.41, 3.47 (3H each, s,  OC%), 3.69 (2H, m, H-14, H-16). 4.25 ( lH ,  s,  H-6, ), 5.1, 

5.13 (2H, each s,  0 -Ch-O) ,  5.68 ( lH ,  d, 52.3 = 10 Hz, H-3), 5.94 ( lH ,  dd, J z g 3  = 10 Hz, J1.2 = 4 

Hz, H-2). For t h e  13c nmr spectrum r e f e r  t o  Table 1. 

Hydrogenation g 11 t o  ob ta i n  the  compound (12). - Oeace t y l t a t s i ens i ne  (11, 25 mg) was 

d i s s o l v e d  i n  methanol (6 m i )  and a f t e r  a d d i t i o n  o f  10% PdIC (5 mg) t h e  m i x t u r e  was hydrogenated a t  

atmospher ic p ressure  w i t h  magnet ic  s t i r r i n g .  A f t e r  4 h, the s o l u t i o n  was f i l t e r e d ,  t h e  so l ven t  was 

evaporated and t h e  r es i due  (25  mg) was chromatographed on a t h i c k - l a y e r  (0.25 mm) alumina p l a t e .  

The homogeneous band gave on c r y s t a l l i z a t i o n  f r om  methanol-hexane, c o l o r l e s s  p l a t e s  (12, 12 

mg), m.p. 213-215'C, - 26.8' ( c  0.27, EtOH); IH nmr spectrum (COC13, TMS) ( 6 )  0.93 (3H, s,  

CHJ-18). 1.03 (3H. t, J = 7.5 Hz, CHzCHJ), 3.25, 3.35, 3.41 (3H each, s ,  O C 3 ) ,  3.66 (2H, m, H-14, 

H- lb) ,  4.18 ( IH,  s, H-6o ) ,  5.01, 5.08 (ZH, each s, 0 -Cb-0) .  

Compound 12 was i d e n t i c a l  w i t h  de lphe l i ne  as shown by i t s  m.m.p., t . 1  . c .  and i r  s p e c t r a l  

ComDarison. 

Preparation of de lphe l i ne  (g) from d e l t a l i n e  (14). - D e l t a l i n e  (14; 150 mg) was d i s -  

so l ved  i n  benzene (5 mi )  and t r e a t e d  w i t h  f r e s h l y  d i s t i l l e d  t h i o n y l  c h l o n d e  (1  ml )  f o r  10  h .  The 
so l ven t  was removed, t h e  crude c h l o r i d e  was suspended i n  e t h e r  (150 ml )  and r e f l u x e d  w i t h  l i t h i u n  

aluminium hyd r i de  (250 mg) f o r  16 h .  The m ix tu re  was poured over  crushed i c e  and e x t r a c t e d  w i t h  

e t h e r  t o  a f f o r d  a s o l i d  (100 mg) which showed a t  l e a s t  seven spots on t . 1 . c .  (A1203; CHC13: 5% 

MeOH). Th is  was separated on a 3mm t h i c k  p l a t e  o f  A1203 and e l u t e d  w i t h  CHC13. The band (Rf 0.2)  

was c u t  and e x t r a c t e d  w i t h  CHC13 - 10% MeOH t o  a f f o rd  a c r y s t a l l i n e  s o l i d  ( 8  mg), m.p. 210-212'C 

(reportedll ,  m.p. 216-219'C). 
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