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Abst rac t  - Herniketals &,b generated from the indo le  a l k a l o i d s  a jma l i c i ne  5 and t e t r a -  

p h y l l i n e  s, yie lded  the isomeric herniketals 34 upan a c i d i c  t reatment.  Ajrnal ic ine la 

was converted i n  Lou y i e l d  t o  d i h y d r o c o r y n a n t h e o l ~  through 5. 

2 
Sapon i f i ca t i on  and decarboxy la t ion  o f  a jma l i c i ne  la (Table 1) i s  knoun t o  generate hemiketal  & , 
a r e a c t i o n  l a t e r  used f o r  i n t roduc ing  va;ious f u n c t i o n a l i t i e s  on carbon atoms 17 and 19 i n  hete- 

royohimbine a l ka lo ids .  This p r o j e c t  was undertaken i n  view o f  the p a r t i a l s y n t h e s i s  of c inchophyl-  

L ine analogs 4'5'6. 

Re f l ux ing  la i n  0.93N methanolic KOH y i e l d e d  a j rna l ic ine  ac id  & (15%; mp 182DC ; (a)D*80, p y r i -  

9 d ine)  and the methoxy d e r i v a t i v e  (40% ; mp 225•‹C ; C~)~ -36 ' ,  py r i d i ne )  r e s u l t i n g  from 

Michael  a d d i t i o n  prior t o  sapon i f i ca t i on .  Sch ie ld ing o f  the a - s i t e  by the 19-methyl group and even- 

t u a l  ep imer i za t i on  o f  the  carbaxyl  group account f o r  the con f i gu ra t i on  o f  C-16 and C-17 i n  2. 

Methyl p - t o l y l t r i a z e n e  lo e s t e r i f i e d  - 2a back t o s , a n d  2 t o  5, an a c i d i c  t reatment o f  which rege- 

n e r a t e d k .  S i m i l a r l y  & y i e l d e d 2  upon CF3C02H treatment. These transformat ions show t h a t  the ba- 

s i c c o n d i t i o n s  d i d  not a f f e c t  the a x i d a t i o r ~  Level o f  C-17 and C-19 i n  g and 2. 
When r e f l u x e d  f o r  4 h i n  2N HCl, g gave the known hemiketal 2 (15%;m~266-267~C ; (o)D-1310, 

py r i d i ne )  along w i t h  the unexpected isomer 5 (30% ; rnp 236'C ; (o)D-86", p y r i d i n e l ,  which "as ob- 

t a i n e d  as the so le  reac t i on  product upon prolonged (12 hours) hea t i ng  of g, 2 or 2 i n  the same 

reagent. Less Su rp r i s i ng  was the  q u a n t i t a t i v e  t rans format ion  o f  t o  i n  r e f l u x i n g  0.93M 

methanol ic KOH. Ace ty la t i on  o f  2 gave the 17-0-acetate 5 (90% ; rnp 135'C ; 6 ~ ) ~ - 5 2 ' ,  CHC13), 

w h i l e  a c e t y l a t i o n  o f  - 7a gave the methylketone & (90% ; mp 8S•‹C ; (a)D-19.5", CHCL3). The t e t r a -  

p h y l l i n e  d e r i v a t i v e s  S(mp230-232•‹C; k ~ ) ~ - 2 6 " ,  H20), z(mp212-214'C; (0)~-142', pyr id ine) ,  

6b (mp 186-188'C ; (c~)~-53' ,  c H C  ), 2 (mp 140-142•‹C ; (o)D-135', py r i d i ne )  and & (mp 90-92'C ; - 
(u)D-26", CHCL ) were obta ined under s i m i l a r  cond i t i ons  : however s a p o n i f i c a t i o n  was performed 3 

i n  e t h a n o l i c  KOH, and the unstable 2 cou ld  n o t  be f u l l y  characterized. 

That no s k e l e t a l  rearrangement hadoccu r reddu r i ng  the t ransformat ion o f  ? t o  2 was f u r t h e r  pro- 

ved by t h e i r  common KBH4 reduct ion  product, d i o l  2 : (~t)~-6.5 ' ,  CHCL3 (d iace ta te  % : (o)D-18', 



CHC13). However reduct ion  o f  3 was no t  s tereose lec t ive ,  as the epirneric d i o l  ( d i ace ta te  

was simultaneously obta ined : 1s : 68A1172. 

Both herniketal ic systems 2 and 1 al lowed access t o  t e t r a c y c l i c  d e r i v a t i v e s  r e l a t e d  t o  carynanthe- 

ane : thus 2 ( r e f l u x e d  f o r  2 h u i t h  NH20H, CH3COONa, MeOH, H20) uas de r i ved  t o  m i m e  

(807.; mP134-136'C; (n)D-530, py r i d i ne )  and thence t o  n i t r i l e  2 ((CF3CO)20, CHCL3, 640" for 2 

h ;  89% ; (a)D-34.5', CHC13), the  19-0-nesylate of uh ich  y i e lded  the v i n y l  (9%) and e thy l i dene  

(977) compounds and u i t h  DBU (DMSO, A75-C f o r  5 h ) .  

Ketone @ y i e l d e d  ( tosy lhydrar ine ,  EtOH, re f l uxed  f o r  5 h; 85%) tosy lhydramne E, which gave 

dihydrocorynantheol  ( IT% ; mp 183•‹C ; (0)~-19",  CHC13) upon LiAlH4 reduct ion  (THF, re f l uxed  

f o r  18 h ) .  

The basic red-ox rearrangement o f  2,b t o  e,b i s  probably r e l a t e d  t o  an i n t e r n a l  crossed-Cannizla- 

r o  react ion  s i m i l a r  t o  t h a t  proposed e a r l i e r  for the conversion of p r e t a z e t t i n e  t o  t a r e t t i n e .  

I n  ac id i c  medium, i t  i s  suggested t h a t  oxonium E,b evo l ves  t o  due t o  s t e r i c  decompres- 

s i on  of  the 19-methyl group and t o  the  r e l a t e d  carbocat ion  b e i n g  more subst i tued. Although h y d r i -  

de s h i f t s  have been evoked i n  the acid-catalyzed ep imer i za t i an  of the  27-Me i n  k e t a l i c  s t e r o i d a l  

sapogenins l2 a 4-center p r o t o t r o p i c  mechanism may a l s o  be suggested i n  the  present case. 
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Table 1 



Tab le  2 : 60NHr p r o t o n  nar s h i f t s  o f  new compounds - 

-18 : d(J.6) 1.12 ; H-19 : dq(J1=2,J2=6) 4.4 ; H-17 : s, 7.8 ; COOH : s, 11.6 

2b** j CH -18 : d(J=6) 1.5 ; H-19 : m, 4.5 ; H-17 : 5, 7.53 ; COOH : 5 ,  11.5 - 
0 3 

* I 
3a ; CH -18 : d(J=6)1.3; H-19 dq(J =7,J =6)4.3; H-17 : d(JZW5.2; CWH : s,12.25; OCH~:~,~. '  - ! 3  1 2  

*** I 
5.3 ; CH -18 : d(J.6) 1.28 ; OH-17 : s, 1.66 ; H-19 : dq, 4.2 

! 3 

5b* / CH -18 : d(J=7) 1.2 ; H-19 : m, 4.3 ; H-17 : n, 5.4 - 
! 3  

6a j CH3-18 : d(J=6) 1.2 ; CH CO :s, 2.05 ; H-19: rn, 4.20 ; H-17 : dd(J1=8,J =3) 5.8 - 3 2 

E*** i CH3-18: d(J=7)1.27; CH3CO-19and -17 : s, 2.07 ; CH 2 -17 : m, 4.18 ; H-19 : q, 5.3 

I&*** \ CH3-18: d(J=7)1.2 ; CH3C0 -19 and -17 : s, 2.03; CH2-17 : m, 4.16; H-19 : dq, 5.25 - 

%* i CH3-18: d(J=7)1.37 ; H-19 : q, 4.4 ; H-17 : s, 7.7 ; OH w i n e s  : s, 13 and 12.4 

16b*** / CH3-18 : d(J=7) 1.18 - 

I**** / CH7-18 and CH-19 : rn (3H), 4.7 t o  5.8 - 

Chemical s h i f t s  a r e  recorded i n  ppm d o u n f i e l d  from TMS. 

** 
The spec t ra  were taken  i n  p y r i d i n e  -d DMSO -d6 

*** 
O P  CDCL3. 
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Table 3 I 3 c  Chemical s h i f t s *  

. . . . 
1 3  1 

C a r b o n :  2 , a j 2 1 6b I : :Carbon :  3 9 j 2 / 6b j 2 . . . . 
. . I . . 

C(2) : 134.0 1 137.4 1 136.0 / 135.0 1 135.5 :: ((15) : 30.1 1 32.0 1 35.6 31.8 1 33.8 . . . . 
. . . . 

( (3 )  : 59.8 1 60.9 1 60.3 / 60.5 1 60.6 :: ((16) : 106.5 1 1 1 2 . 0  1 55.5 1 37.2 1 33.1 
. . . . 
. . . . 

~ ( 5 ) * * :  52.7 j 53.4 / 53.5 / 53.7 ! 53.8 :: C(17) : 154.5 / 150.8 / 98.7 / 89.6 / 60.0 . . . . 
. . . . 

((6)  : 21.3 1 22.6 1 22.5 1 22.7 1 22.6 :: C(18) : 14.5 1 15.0 1 14.5 14.2 1 27.7 . . 
I . . . . . . 

((7)  : 106.1 / 107.3 1 107.8 1 107.5 1 107.5 :: C(19) : 73.3 1 73.2 1 71.4 1 72.6 1 95.8 . . 
I . . . . ; . . 

((8)  : 126.6 1 128.1 1 128.0 / 122.8 j 122.8 :: C(20) : 40.2 1 42.1 / 42.4 1 43.4 1 49.8 . . . . . . I . . **' 
( (9 )  : 117.3 1 1 1 7 . 9  / 118.3 / 118.9 / 118.8 :: C(21) : 56.2 / 57.3 j 57.0 / 57.1 1 57.0 . . . . 

. . . . 
C(10) : 118.4 1 118.8 1 119.2 1 108.9 1 108.7 ::+CH3(11): - 1 - 1 - 1 55.6 1 55.5 . . . . . . 

" 0  ' 
C(11) : 120.5 1 1 2 0 . 8  1 1 2 1 . 1  1 1 5 6  1 156.3 ::- e - 0 ~ ~ ~ :  - 1 . 1 -  1 169.0 1 - .. - . . . . . . 
((12)  i 110.6 11 112.1 11 111.5 j 95.8 11 95.8 :: - - - 1 - 1 21.1 1 - 

: 3 -  0: 
. . . . 

((13) : 135.9 / 137.1 1 136.0 1 138.2 1 138.2 :: COOH : - 1 174.9 1 174.8 1 - I - . . . . 
. . . . 

((14)  : 32.1 / 34.3 1 35.3 1 37.4 1 37.3 :+OCH3(17): - 1 - 1 55.9 - 1 - . . 
I . . 

* Chemical s h i f t s  are recorded i n  ppm downfield from TMS. The spectra  of compounds 3, 2, b, 

7b were taken i n  p y r i d i n e  -d s o l u t i o n .  - 5 

** 
Assignements can be interchanged.  
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