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A b s t r a c t  - Chemical ns photochemical  o x 7 d a t i o n  o f  t h e  2,16 doub le  bond o f  " incad i f fo r . .  

mine 1 and 3-0x0 v i n c a d i f f o r m i n e  2 y i e l d e d z i i t e r a l i a ,  r e s p e c t i v e l y  t h e  ke tnbx in r 'e lez  

7 and 8. At tempts o f  p a r t i a l  s p t h e s i s  o f  v i n c a t i n e  5 from these  d e r i v a t ~ v e s  were - 

unsuccess fu l .  The s t r u c t u r e  of t h e  LAH r e d u c t i o n  p roduc t  o f  v i n c a t i n e  i s  revised t o  

21. The s t e r e o c h e m c a l  course o f  an e a r l l n t o t a l  s y n t h e s i s  o f  v i n c a d i f f o r m n e  i s  exa- - 
mined. 

1 In c o n t 7 n u a t i o n  of  our s t u d i e s  o f  t h e  v i n c a d i f f o r m i n e  l a  t o  "incarnine 2 o x i d a t i v e  rearrannement , - 

a s i m i l a r  t r a n s f o r m a t i o n  o f  b o t h  s y n t h e t i c  (t) 3-0x0 v i n c a d i f f o r m i n e  g and h e m i s y n t h e t i c  (6)  

?-ox0 " i n c a d i f f o r m i n e  - 2a was at tempted.  I n  t h i s  paper, o p t ~ c a l l y  a c t i v e  substances a r e  given 

s u f f i x  -3 and t h e  cor respond ic  raceme substances are g i v e n  s u f f 7 x  -b. When a reac t lo r?  i s  sa7d t o  

have been per formed on 3a,b t h i s  means t h a t  t h e  r e a c t i o n  has been a c t u a l l y  per fo rmed b o t h  on 3a -- -~ 

and 3b. Treatment  of 2a.b v i t h  1,2 e q u i v a l e n t s  of MCPBR in benzene (r.t., 30 mn.) a c t u a l l y  y i e l d e d  - -- 

t h r e e  d e r i v a t i v e s  : 3-0x0 " incarnine k,b (44%), and 3-0x0 16-epl vincarnrne jj,t, ( I I Z ) ,  t h e  s t r u c t u -  

r e s  of which were determined through examina t ion  of t h e i r  s p e c t r a l  ~ r o p e r t i e s , a n d r h r o u o h r e d u c f ~ o n  

(L lP lH ' )  o f  5b and e b t o  v i n c a m i n o l  12b and 16-epi v incamino l  13b r e s p e c t i v e l y .  4  - - -- 

The t h i r d  p roduc t  was  t h e  k e t o d i l a c t a n  - -  7a.b (32%), C21H2405N2, which d i s p l a y e d  a t y o i c a l  o x i n d o l e  

UV spectrum. Th7s Last compound was o b t a i n e d  i n  h i g h  y i e l d  when a$ was o x ~ d i s e d u i t h 2 e q u 1 v a L e n t s  

4 
flCPBA . Under c a r e f u l l y  c o n t r o l l e d  c o n d i t i o n s  (O'C, t l c  m o n i t o n n " )  o x i d a t i o n  o f  &,b w i t h  one 

e q u i v a l e n t  WDBA aga in  gave t h e  k e t o d i l a c t a m  7a,b (15%) y e t  accom2anied b y  s t711  a f o u r t h  d e r i v a -  -- 

t i v e ,  t h e  h y d r o x y i n d o l e n i n e  -. 14a,b. - The f o l l o v i n p  two exper iments a s s e r t  t h e  intermediacy o f  %,! 

i n  t h e  r e a c t i o n s  lead7ne f rom 2n,b t o  7a.b an one hand, and 5a,b and 6a,b on t h e  o t h e r  : upon s tan-  - -  -- -- -- 

d i n ~  a t  room temoerature,l4a,k was s l o w l y  t rans fo rmed ? " t o  t h e  i n d o l e s  5a,b and 6a,b. O x i d a t i o n  - .. - -  - -  

o f  14a.b w i t h  an excess  o f  VPUA prompted i t s  complete t r a n s f o r m a t i o n  t o  &,b. -- 



The scope o f  these reac t i ons  may then be considered as f o l l ows  : (Chart I) 

An in te rmed ia te  hydroxyoxazirane 5 might account f o r  t h e  o x i d a t i v e  cleavage s f  14 t o  1. - 

S i m i l a r  r e s u l t s  were obta ined photochemical ly  : i r r a d i a t i o n  o f  a methanot ic  s o l u t i o n  of  i n  t h e  

presence o f  oxygen and methylene b l u e  a f f o rded  i n  very  h i gh  y l e l d ,  a long w i t h  a smal l  amount of  

recovered s t a r t i n g  ma te r i a l .  Such photo i i x ida t?ons  o f  enamines through s i n ( l l e t o x y g e n v ? a a d i o x e t a n e  

5 
intermed7ate i.e. - 26 a r e  l a r g e l y  precedented . When ( - )v incad i f fo rmine  5 i t s e l f  was i r r a d i a t e d  

under the  same cond i t ions ,  i t  su f f e red  decompos?tion t o  a complex mix tu re  o f  compounds, from which 

the  ke todx indo le  cou ld  be i s o l a t e d  i n  o n l y  t r a c e  amounts. However, (-) " i ncad i f f o rm ine  hydrochlo-  

r i d e  cou ld  be thus  ox i d i sed  t o  2 (40A). and t o  a m x t u r e  (10%) of  "incarnine a a n d 1 6 - e p i  vincamine 

4a. I t  i s  thought t ha t  a p a r t i a l  r educ t i on  o f  an in te rmed ia te  16-hydroperoxy i ndo len ine  t o  a 16- - 
hydroxyindolenine accounts f o r  t h e  rearrangement Leading t o  vincamine and i t s  16-epimer. 

Ox ida t i ve  cleavage - e i t h e r  chemical o r  photochemical - o f  the  2,16 double band o f  the  v i n c a d i f f c r -  

mine skeletan,7romotedan attempt of  p a r t i a l  syn thes is  of the  ox indo le  a l ka l o7d  v i n c a t i n e  2 6, i n  

o rder  t o  determine i t s  abso lu te  con f i ou ra t i on  - o r  t h a t  o f  one o f  i t s  stereoisomers.  

When - 8a was t r e a t e d  w t h  KRH4, even under c a r e f u l l y  c o n t r o l l e d  conditians,thetetrahydro-derivative 

17a resu l t ed  : the  ke to  group and t h e  4-21 immanium r e s u l t i n g  from a TROB's f ragmentat ion were s i -  
b 

w l t a n e o u s l y  reduced. I n  the  case  o f  t h e  nor' bas ic  ke tod i lac tamr  >,b_, KBH reduc t i on  a f fo rded t h e  4 

a lcoho ls  E,b, which were f u r t h e r  t ransformed t o  the  16-chloro d e r i v a t i v e s  >,b_(SOC12,Py)andthen 

reduced t o  &,b (Ln, AcOH). I n  o rder  t o  get the  v i n c a t i n e  s t ruc tu re ,  s e l e c t i v e  reduction of  the  
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a : o p t 7 c a l l y  a c t i v e  - 
b : r a c r m c  - 



3-0x0 group i n  was now necessary. As diborane i s  known t o  reac t  more r e a d i l y  u ~ t h  t e r t i a r y  

than w i t h  secondary amides, was t r e a t e d  u ~ t h  t h i s  reagent i n  THF. Th i s  t ime again, reduc t ion  

o f  the  f ragrnenta t~on lmmonium species ocur-ed, and a m i x tu re  o f  s t a r t i n g  ma te r i a l  and t r i c y c l i c  

ax indo les  r esu l t ed  f rom the  reac t ion .  

These, and o ther  r e s u l t s  from these Labora tor ies  prompted us t o  r e i n v e s t i g a t e  t h e  s t r u c t u r e  o f  

the  L iA lH4 reduc t i on  product  of v i n c a t i n e  2 ', shown t o  be i d e n t i c a l  (except f o r  r o t a t i o n )  ~ 7 t h  

8 the  LiAlH4 reduc t ion  product  of one stereoisomer o f  the  d i l ac tam . This work has been per -  

formed on the  more e a s i l y a v a i l a b l e  stereoisomerof  t h e  d i l ac tam : i . e .  the  d i lac tame *. This  

compound, obtained through a l k y l a t i o n  o' (v ide infia) (Me1,NaH) was n e a r l y  q u a n t i t a t i v e l y  redu- 

ced t o  a more p o l a r  product, t h e  rnonaacetyl d e r i v a t i v e  of uh7ch was prepared. On t h e  bas i s  o f  t h e i r  

spec t ra l  p roper t ies ,  s t r uc tu res  and a r e  t o  be r espec t i ve l y  ascr ibed  t o  these Last two pro-  

6 ducts, i n  p lace  o f  the  i somer ic  s t r uc tu res  2 and 24b suggested by NEISEL and D ~ ~ P K E  . 
A c t u a l l y  bo th  products e x h i b i t  ox indo le  UV spec t ra  ; on i t s  I R  spectrum compound 22b shovstwobands - 

a t  1700 and 1730 The i r  ' H  NMR spec t ra  ( s p l i t t i n g  of  s i gna l s )  and t h e i r  behaviour on t l c  a r e  

s t r ong l y  i n d i c a t i v e  of an e q u i l i b r i u m  m ix tu re  o f  t h e  two C(7) epimers. b r e w e r  t h e  base peak o f  

t i l e l r  mass spectra, i .e .  m/z 184 ( C  H NO, H.R.) f o r  and m l z  226 f o r  22b a r e  bes t  i n t e r p r e t e d  
11 22 - 

by the  h i g h l y  favoured cleavage of the  5-6 double bond, r a t h e r  than by t h e  complex process fo rmer ly  

designed t o  account f o r  s t r uc tu res  3 and z. 

fl-Qq&= 
CH, CH,OR H3 

F ina l l y ,  compound would p robab ly  s u f f e r  i n  a c i d i c  medium a rearrangement t o  t h e  corresponding 

8-carbo l ine ,  which i s  a c t u a l l y  no t  t h e  case and s t i l l  conf i rms t h e  s t r u c t u r e .  Th i s  r e s u l t  d iscou- 

raged us t o  at tempt the  same work on t h e  o p t i c a l l y  a c t l v e  isomer G, o f  known c o n f i g u r a t ~ o n .  

OUP approach t o  the  t o t a l  syn thes is  o f  v i ncad i f f o rm ine  w i l l  now be r e c a l l e d  : condensation of  

2-hydroxytryptamine Cha r t  2 )  w i t h  d imethy l  4-forrnyl &-e thy l  p ime la te  y i e l d e d  4  (? )  stereoisomers, 

which could o n l y  be separated i n t o  two products A  and 6 .  Product 8, t h e  more polar ,  cou ld  be i n -  

duced t o  c y c l i s e  t o  a stereoisomer = of 3-0x0 " incad i f fa rmine ,  v i a  the  correspondinp im inoether  

The stereoisomer s i o u l ~  epimer ized t o  3-0x0 v incad i f fo r rn ine  2 b  i n  bas ic  medium. 
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2 9 b  - 

Chart 2  -- 

On the  contrary,  product  A, the  Less po la r  d i d  not  s u f f e r  t he  2,16 c y c l i s a t i o n  under s ~ m i l a r  

~ o n d i  t i a n s .  

Examination of  t he  molecular  models shows the  dep lc ted  con f i gu ra t i on  t o  be t he  more probable f o r  

the  stereoisomer 2. Now, oxindole E, obtained through d e ~ r a d a t i o n  o f  3-0x0 v incad i f fo rmine & 

was d e f i n i t i v e l y  d i f f e r e n t  from the  cons t i t uen t s  o f  product A. I t  had t he  sameRf as  product  B, 

bu t  i t 3  N M R ~ p e c t r u m u a s s t r i k i n g l y  d i f f e ren t .  Then, ox7ndole might on l y  be a very minor cons t i -  

tuent  o f  product  8. 

Degradation o f  t he  stereoisomer was performed along the  same l i n e s  as  t h a t  of  g, i .e. =+ 
2% + + s. Hydrogenalysis o f  the  ch lo r i ne  of  30b y i e l ded  a compound whose Rf ,  1 R  and - - 

NnR spectra were 7dent7cal t o  those o f  product B. Th7s shok,s % t o  be t he  major  - i f  not  unique - 
component of  product  B. 

A l t h o q h  the  c a n f ~ g u r a t i o n  o f  - 27b remains h y p o t h e t ~ c a l ,  these r e s u l t s  a l l ow  a b e t t e r  understanding 

o f  the  stereochemical  course o f  the  synthes is  o f  2b. - 



EXPERIMENTAL 

NMR spectra uere  recorded i n  C O C L  w i t h  TMS as  the  i n t e r n a l  s tandard on a Perkin-Elmer R12b. 
3 

I R  Spectra were taken on a Beckman Acculab 4. O p t i c a l  r o t a t i o n s  uere measured on a Perk in -  

Elmer rnodele 241 po lanme te r .  Mass spec t ra  wereobtained f r o n a  JEOL JMA-2000 m.p. uere  nearu- 

red  on a Reichert  microscope and co r rec ted  and UV were measured on a V a r i a n  se r i es  634 

MCPBA o x i d a t i o n  o f  3-0x0 v i ncad i f f o rm ine  Za,b : 3-0x0 vincarnine 5a,b, 16-epi 3-0x0 vincarnine 

6a,b and compound 7a,b - 
A so in  of Za,b (173 mg, 0.5 mmol) and WPBA (103 m q ,  0.6 rnrnol) i n  benzene (50 m l )  was s t i r r e d  

a t  r.t. f o r  30 m i " .  The so l n  was washed w i t h  5 % aqueous b icarbonate  and the  benzene was eva- 

porated.  TLC showed t h e  presence o r  t h r e e  products 5a,b, 6a,b and ( i nc reas ing  polarity) 

5a,b (77 mg, 44%)m.p. 214- (5b) 220' (5a) (MeOH), l a l t 5 - 8 8 '  (c=0.8, CHCL3). UV : h : t x  (Loge) 

226(4.52), 274 (3.93), 282 (3.91)and 290 (3.75). I R  (KBr) v m a x  (crn-l) 1740 and 1725. NAR : 

6E lorn : 4.95 (1H,q) ; 4.4 (lH,s) ; 3.9 (3H,s) ; 0.98 (3H,t). MS mlz : 368 (1071, C21H2404N2= 

K'.), 350 (loo%), 321 CEO%), 279 (40%). 

nn 6a b (19 mg, 1lX)m.p. 210" (&), 218" (g) (NeOH). (01 :~  -81- ( ~ ~ 0 . 3 ,  CHC13). UV : A m a x  ( t o g s )  __L 

224 (4.52), 274 (3.95), 281 (3.93) and 290 (3.75). I R  (KBr) : v m a x  (crn-l) 1750 and 1620. 

NMR 6 ppm : 4.9 (lH,m) ; 4.3 (lH,s) ; 3.65 (3H,s) ; 0.95 (3H,t) MS mlz : 368 (20%,C21H2404N2= 
H 

M"), 350 ( lo?) ,  321 (20%), 279 (100%). 

7a,b (60 mg, 32%) m.p. 228-230' (2 and 2) (MeOH). ( 0 1 ~ ~  -111' (c.1, MeOH). UV : A"" (Loge) - D max 

216 (4.49), 248 (3.94) and 280 (3.34). I R  (KBr) v.max (crn-l) : 1720-1700 and 1625. NMR 6H ppm : 

9.8 (lH,m) ; 4.11 (lH,s) ; 3.68 (3H,s) ; 3.15 (2H,s) ; 0.53 (3H,t). RS m l r  : 384 (10071, 

C H 0 N =Mt-), 366 ( l o%) ,  337 ( lo%),  187 (SO%), 159 (60%). 
21 24 5 2 

16-hydroxyindoienin 14a 

A so l "  o f  $- (173 mg) and MCPBA (104 mg) i n  benzene (50 m l )  was s t i r r e d  a t  0" u n t i l  appearance 

of 2 (TLC mon i to r ing  : more p o l a r  product, brounred coloured on c e r i c  s u l f a t e  reagent expo- 

Sure ) .  Af te r  work up = (130 mq, 681) and 70 (30 mg, 25%) uere  i s o l a t e d  by TLC. 

14a m.p. 214-215°(CH2CL2/ether). la1E5 -163O (c.0.7, MeOH). UV : : 227 and 275. I R  (CHCL3) - 
v (ern-') 3280, 1725 and 1615. NMR 6,, ppm : 4.5 (lH,m) ; 3.95 (3H,s) ; 3.80 (1H,s) ; 0.70 ma x 

(3H,t). MS m l r  : 368 (In, C 2 1 ~ 2 4 0 4 ~ 2 = ~ t ' ) ,  367 (80%), 309 ( loo%) ,  171 ( lo%),  170 (15%). 

Ox ida t ion  o f  i ndo len in  14a : cornaound 7a - -- 

A s o l n  o f  14a (10 mg) and MCPBA (20 mg, excess )  i n  benzene (5 m i )  was s t i r r e d  f o r  I h. a t  r . t .  - 
A f t e r  work up 7a ( 8  mg) was i so l a ted .  - 

Photoox ida t~on  o f  3 -onov~ncad i f f o rm ine  Za,b : compound 7a,b 

A so l n  o f  4 (48 mg) i n  methanol (15 m l )  was ? ? r a d i a t e d  du r i np  1 h. i n  t h e  presence o f  methylene 
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b l u e  ( u i t h  a convent ionalH.P.Hanouiaequipment) .  A f t e r  d i s t i l l a t i o n  and column chromatography 

(Si02) 39  mg (80%) of  7a,b were i s o l a t e d  together  u i t h  3 mg o f  s t a r t i n g  ma te r i a l .  

Photo6x ida t ion  o f  v7ncad i f fo rmine  la : compound 8a vincarnine and 16-epivincamine 

The hyd roch lo r i de  prepared f rom 200 ng o f  v i n c a d i f f o r r n ~ n e  la, was i r r a d i a t e d  i n  methanol (2Oml) 

du r i ng  4 h. as above. Methanol was evaporated in uacuo and the  res idue d i l u t e d  w i t h  NaHCO aq 
3 

and e x t r a c t e d  w i t h  CH2C12. The organ ic  Layer was washed severa l  t imes u i t h  NaHSO a q  d n e d  and 
3 

evaporated. TLC o f  t h e  res idue gave f o u r  compounds o f  i n c reas ing  p o l a r i t y  : s t a r t i n g  ma te r i a l  

l a  (35 mg), t h e  compound 5 (90 mg, 40%) and t h e  known vincarnines 2 (10 ms) and 5 (2 mg). - 

Compound 5 : 101E5 -167 (c=0.5, MeOH). UV (Log c )  216 (4.15), 253 (3.94), 277sh. (3.32). 

I R  (CHCL3) Ymax (ern-') : 3300, 1710 and 1700. NMR bH ppm 8.73 (lH,rn) ; 5.22 (1H,s) ; 3.8 (3H,s) 

0.7 (3H,m). PIS mlz : 370 (60%, C21H2604~2=~t ' ) ,  283 (50%), 159 (15x1, 124 (100%). 

P repa ra t i on  o f  compound l la,b : 

Alcohols9a,b : A m ix tu re  o f  7a,b (45 mg) and KBH4 (7  mg) was s t i r r e d  i n  MeOH (5 m l )a t  0" du- -- 
r i n g  1 h. A f t e r  usua l  work up t h e  res idue was s u b m t t e d  t o  a p repa ra t i ve  TLC and more p o l a r  

compounds9a,b (41 mg, 9 0 % ) ~ ~  i s o l a t e d  (2 spots on TLC). 

nm -1 
9a,b : UV A 216, 250 and 281. I R  (CHCL3) v ( c m  : 1740, 1710, 1620. NnR bH pprn 9.9 - ma x ma x 

(lH,m) ; 3.61 (3H,s) ; 2.84 and 2.92 (1H,s) ; 0.6 (3H,rn). MS m/z:386 (70%, C H 0 N =Y+.) ,  
21 26 5 2 ' 

228 (75%), 187 (25%), 182 (100%), 159 (85%). 

16-ehlorocompounds 10a,b 

A s o l n  o f  9a,b (65 m e )  and 0,5 m l  o f  SOCL2 i n  p y r i d i n e  (1 m l )  was s t i r r e d  f o r  3 h. a t  75' un- 

der n i t rogen.  The m x t u r e  was d i l u t e d  u i t h  H20, ex t r ac ted  u i t h  CHCL3. The ch lo ro fo rmic  Layer 

was dr ied,  evaporated t o  give, w i thout  f u r t h e r  p u r i f i c a t i o n  cornpounckl0a,b (63 mg, 92%) (same 

~f than 9a,b) as  a m i x t u r e  o f  two products.  - 
: UV A n m  : 217, 252, 283. I R  (CHC13) Urnax (cm?) : 3200, 1740, 1710 and 1620. NMR bH 

ma x 

ppm : 8.9 (lH,m) ; 4.1 (2H,n) ; 3.65 and 3.62 (3H,s) ; 0.6 (3H,m). MS mlz : 406 (3%, CZ1HZ504 

N ~ ~ ~ c L = M + ' ) ,  404 (lo%, C 2 1 ~ 2 5 0 4 ~ 2 3 5 ~ l ) ,  310 (40%), 159 (70%), 109 (100%). 

Compound l la,b -- 
A mix tu re  o f  z ? n c  dust (600 mg) and a c e t i c  a c i d  (10 m i )  was heated under r e f l u x  u n t i l  evolu-  

t i o n  o f  hydrogen s ta r t ed .  Then a so l "  o f  lOa,b (41 mg) i n  6 m l  o f  AcOH was added, and the  re -  - 

f l u x  was con t i nu ted  f o r  1 h. A f t e r  cool ing,  t h e  m i x tu re  was f i l t e r e d ,  added u i t h  NaHCO a q  and 
3 

e x t r a c t e d  u i t h  CHCL3. Evaporat7on o f  t h e  CHCL gave, w i thout  p u r i f i c a t i o n  ila,b (36 mg, 95%). 3 

CompoundIla,t,: m.p.245-250" (KeOH), l a l i 5  -97" (c=0.3, MeOH). U v  218, 253, 283. I R  (CHCL3) 

V (crn-l) 3180, 1735, 1710, 1620. NI!R 6H pprn : 8.77 (lH,s) ; 4.13 (2H,m) ; 3.60 (3H,s) ; max 

0.63 (3H,rn). MS mlz : 370 (loo%, C21H2604N2=~+.), 187 (20%), 159 (60%). 



Reduction o f  2 : compound 17a and 17 'a  

The hydroch lo r ide  prepared from 35 mg o f  ga i n  methanol (10 m l )  and CH2C12 (5 m l )  was t r e a t e d  

u i t h  KBH (30 mg) du r i ng  1 h B 20'. A f t e r  work up a mix ture  o f  2 isomers (25 mg) was separcd 
4 

by TLC. 

17a (Less p o l a r )  1n1 i5  -9" (c.1, MeOH). UV hnm (Log E )  216 (3.85), 250 (3.801, 282 (3.10). 
max 

I R  (CHC13) v (crn-') : 3300, 1700, 1620. NMR A H  ppm : 3.71 (3H,s) ; 0.80 (3H,t). MS m/z:374 
ma x 

17'a (more p o l a r )  : 1 0 1 : ~  -2" (c=l ,  PeOH). UV h n m  (Log E )  : 215 (3.97), 250 (3.78), 280 (3.08). - ",ax 
-1 

I R  (CHCL3) v m a x  ( c m  ) : 3280, 1710, 1620. NMR 6H ppm : 3.70 (3H,s), 0.80 (3H,t). MS m l z  : 

374 (C H 0 N =Mt.). Same f ragmentat ion and i o n  abundance a s  2. 
21 30 4 2 

Reduction o f  2 : compound 18b 

A mix tu re  o f  (185 mg, 0.5 mrnoi) and ?A borane-THF complex (0.5rnl) i n  anhydrous THF (2 ml) 

was kept  3 h. a t  75n. A f t e r  a c i d i c  work up 92 mg o f  t h e  s t a r t i n g  m a t e r i a l  j* was recove- 

red. ALka l i n i sa t i on  o f  the  mother l i q u o r s  and e x t r a c t i o n  w i t h  CHCL3, y i e l d e d  a f t e r  p u r i f i c a t i o n ,  

18b (40 mg, 422 o f  t ransformed m). - 
Compound : uv h : t x  214, 250, 285. I R  (CHCL3) vmax (ern-') : 3200, 1740, 1715 and 1700. 

NNR bH ppm : 8.07 (IH,rn) ; 3.72 and 3.68 (3H,r> ; 0.85 (3H,m). MS m/1:358 (251, C21H3003N2=~+.), 

225 ( lo%),  212 (IOOL), 160 (lo%), 146 (15%). 

Compound 16b -- 

A mix tu re  o f  (92 mg) and a 55% NaH d i spe rs i on  (45 mg) was s t i r r e d  f o r  10 rnln i n  dry  DPF 

(8 m l )  a t  0". E x c e s s  o f  Me1 (0.5 ml) was added and the  m i x tu re  was s t i r r e d  f o r  15 min a t  O', 

then 2 h a t  45' and diluted w i t h  water (100 m i ) .  A f t e r  ex t rac t7on u i t h  CHCL3 and c r y s t a l l i z a -  

t i o n  85 rng (89%) o f  were obtained.  

16b :m.p.209" (MeOH). UV \:!x 218, 258, 280. I R  (KBr) vmax (cm") 1735, 1700, 1630. NRR bH ppm - 
3.53 (3H,s) ; 3.22 (3H,s) ; 0.72 (3H,m). MS m l z  : 384 (loo%, C22H2804~2=~t. ) ,  253 ( l o%) ,  297 

( lo%),  225 (10%), 196 (IS%), 173 (30A), 160 (5%), 139 ( 5 % ) .  

Reduction of  16b : --- 
A mix ture  of  3 (30 mg) and LiALHL (30 mg) i n  anhydrous THF (25 m l )  was r e f l uned  f o r  4 h. 

The usual  work up gave a f t e r  TLC 23 rng (85%) o f  2 lb.  - 
-1 

2 l b  : UV hL:x [ n e u t r a l  medium) : 220, 252, 291 ; (HCLO ) . 220, 253, 281. IR v (cm : - 4 '  max 

3300, 1700. NMR 6 porn : 3.59 (3H,s) ; 0.70 (3H,rn). tlS m l z  : 344 (15%, C H 0 N -Mt.), 198 H 21 32 2 2- 

(39%), 184 (IOYT), 182 (31%), 173 (33%), 159 (30%). 
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Ace t y l a t i on  o f  : 2 

A s o i n  o f  (35 mg) and Ac20 (2 drops) i n  py r i d7n  (1 m l )  war kept  20 h a t  r . t .  A f t e r  ex t rac-  

t ion ,  a Less p o l a r  product  (35 mg) was i s o l a t ed .  

2 : UV hnm 214, 252, 280. I R  vmax (cix-') : 1730 and 1700. NRR S H  ppm : 3.19 (3H,s) ; 2.01 
ma x 

(3H,s) ; 0.70 (3H,m). MS m l z  : 386 (24%, C23H3403N2=~t'), 240 (35%), 226 ( lorn),  174 (15%), 

160 (lo%), 159 (5%), 147 (15%), 146 (15%). 

MCPBA o x i d a t i o n  o f  compound 19b : ox indo le  28b : 

I n  the  sameway(videsupippc2a,b+ 5a,W,the a c t i o n  o f  VCPBA (50 mg) upon (85 mg) y i e l d e d  

28b (41 mg : 46%). - 

28b:m.p. 246"(MeOH). UV i:tx (Log E )  : 215 (4.49), 255 (3.93) and 285 (3.24). I R  ( f i l m )  - 
-1 

v ( c n  ) : 1752, 1710 and 1625. NMR 6 ppm : 9.35 (lH,s) ; 4.75 (1H,s) ; 3.68 (3H,s) ; 
max H 

0.72 (3H,t). MS m l z  : 384 (TOO%, C21H2405~2=~t . ) ,  367 ( lo%),  282 (lo%), 267 ( lo%) ,  239 ( lo%) ,  

210 ( lo%) ,  187 (30%), 159 (40%), 138 (40%), 130 (10%). 

q r educ t i on  o f  compound : alcohols29b 

The a c t i o n  o f  KBH4 (11 mg)(vide supra 7a,b + 9a,b) and (105 mg) i n  MeOH (8 m l )  gave - - 
(93 mg, 88%), a s  a mix tu re  o f  two s te reo i some~s .  

nm -1 
29b (mix tu re)  : UV hmax : 215, 252 and 280. I R  ( f i l m )  vmax (cm ) : 3220, 1730-1700, and - 
1620. NMR 6 ppm : 9.51 (1H,s) ; 4.78 (1H,s) ; 3.60 (3H,s) ; 3.07 (2H,s) ; 0.71(3H,t). MS m l z  

H 

386 (SO%, C21HZ605N2=~+'), 368 (20%), 228 (5071, 182 (60%), 159 (100%). 

16-chlaro compounds 

A m i x t u re  o f  SOCL2 (30 drops) and 2 (65 mg) i n  p y r i d i n e ( 2  m l )  y i e l d e d  ( v i de  supra 9a,b+ 

10a,b) 30b (50 mg, 70%) a s  a mix tu re  o f  2 stereoisomers. -- % 
-1 30b : UV : 217, 252 and 281. I n  (film) v ( c m  ) : 1735, 1705 and 1620. NMR 6 ppm : - max H 

9.45 (lH,s) ; 3.62 and 3.72 (3H,s) ; 0.78 (3H,t). MS m l z  : 406 (2%, C 2 1 H 2 5 0 4 ~ 2 3 7 ~ l = ~ t ' ) ,  

404 (a,  C 2 1 H 2 5 0 4 ~ 2 3 5 ~ l = ~ t ~ ) ,  368 (25%), 310 (30%), 267 (100%) 159 (70%). 

Oxindole 19b -- 
A mix tu re  o f  30b (41 mg), z inc  dust (600 mg) i n  10 m l  AcOH gave, a f t e r  work up ( v i de  supra 

1Oa.b + lla,b) compound 19b (39 mg, 95%) - -  - 

19b : m.p.256" (%OH) .  UV inm : 218, 253 and 283. 1 R  ( f i l m )  vmax (cm-l) : 1730-1700 and 
max 

l t 2O .  NMR 6 porn : 9.1 (1H,s) ; 4.10 (1H,s) ; 3.53 (3H,s) ; 0.73 (3H,t). RS m l z  : 370 (loo%, H 

C21H2604~2=~t. ) ,  339 ( l o%) ,  196 ( I%),  159 (40%). 
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