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W e  a r e  engaged i n  t h e  s y n t h e s i s  and app1icat io .n  

of c h i r a l  d e r i v a t i v e s  of methyl  i s o c y a n i d e s .  Char t  

1 d e p i c t s  7 c h i r a l  analogues (2- - 5) of tosy lmethyl  

i socyanide  (TosMIC, A) p r e s e n t l y  under i n v e s t i -  

g a t i o n .  T h i s  p r e l i m  g i v e s  a b r i e f  o u t l i n e  o f  t h e  

s y n t h e s i s  o f  and 6 ( v i d e  i n f r a ) ,  and a comparison 

of asymmetric i n d u c t i o n s  achieved wi th  2 - 6. 

2 

Asymmetric . induct ions were determined by r e a c t i o n  

of 2 - 5 w i t h  t r i f l u o r o a c e t o p h e n o n e  (and w i t h  a c e t o -  

phenone) accord ing  t o  E q .  1 .  Base-nediated cyc lo-  

a d d i t i o n  of i socyanide  A3 t o  t r i f l u o r o a c e t o p h e n o n e  

gave i n  96% y i e l d  a mixture  of d i a s t e r e o m e r i c  

o x a z o l i n e s  2 ( R  = neomenthyl, X = 0 ,  T a b l e ,  e n t r y  

2 ) .  Asymmetric i n d u c t i o n  de te rmines  t h e  

Conf igura t ion  a t  C ( 5 )  i n  z and,  a f t e r  a c i d  

h y d r o l y s i s ,  t h e  c o n f i g u r a t i o n  o f  hydroxy aldehyde 

8. Thus, t h e  e . e .  ( o r  o . P . ) ~  o f  2 i s  a measure of 

t h e  asymmetric i n d u c t i o n  e x e r t e d  by 3 .  The d . e .  

of  z, which is e a s i l y  determined by 'H NMR ( u s i n g  

t h e  C ( 4 ) H  s i g n a l )  and by 19F NMR, a l s o  i s  a 

r e f l e c t i o n  of t h e  asymmetric i n d u c t i o n  

N 

N 

Chart  1 

K 

1 (TosMIC) S02CH2N= C 

2 

5a R = OCH3 
mu 
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power o f  2. Unlike t h e  e . e .  o f  2, t h e  va lue  o f  

t h e  d . e .  o f  2 is independent  of t h e  e.e. o f  2. 
For example, t h e  asymmetric i n d u c t i o n  o b t a i n e d  

w i t h  2, 18% a s  determined from t h e  d . e .  o f  z, 
is  reduced t o  an e.e. o f  16% f o r  2, due t o  t h e  

use of 3 o f  90% e . e .  ( e n t r y  2 ) . 6  A somewhat h igher  

asymmetric i n d u c t i o n  o f  39% was o b t a i n e d  w i t h  

i s o c y a n i d e  2, which c a r r i e s  p o t e n t i a l  c h e l a t i n g  

e t h e r  f u n c t i o n s  ( e n t r y  6 ) .  The b e s t  r e s u l t ,  a n  

asymmetric i n d u c t i o n  o f  80% (80% d . e .  o f  2, e n t r y  

7 1 ,  w a s  o b t a i n e d  w i t h  sulfonimidoylmethyl  i socyanide  

6 which, u n l i k e  i s o c y a n i d e s  2, - 2,. c a r r i e s  i t s  

c h i r a l  c e n t e r  next  t o  t h e  r e a c t i v e  methylene.  

+ 

L, 

Absolute c o n f i g u r a t i o n  and 0 . p .  o f  5 were 

determined by chemical  c o r r e l a t i o n  w i t h  Mosher 's  

a c i d  2 (Eq. 1 ) .  7 

(R) -  ( - )  -[o- (3-Tetrahydrofuranyloxy)phenylsulfonyl]- 

methyl i socyanide  (z, a c r y s t a l l i n e  s o l i d ,  s t a b l e  

a t  room tempera ture)  was prepared  i n  6 s t e p s  and 

sc 

5d 

A 
3 

* ,CH3 
= OCH, 

CH2OCH3 

0 = D  To s 
* N o t e  added i n  p r o o f :  Changes i n  t h e  e . e .  o f  3 o n l y  change t h e  r a t i o  of enant iomers  o f  2, whicii i s  not  

N r e f l e c t e d  i n  NMR. 
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13 Y = SCH2NHCH0 e o s  2 Y = B r  - 
= S O  CH NHCHO 2 2  
= SO CH N=C 2 2  

14 

5d 
IoJ 12 = SH - 

m Y - 
35% o v e r a l l  y i e l d  from o p t i c a l l y  pure  ( 5 ) - ( + ) - 3 -  

hydroxyte t rahydrofuran8  (2) a s  f o l l o w s :  (1) o- 

bromophenol and g - t o s y l a t e  [mp 34.5-35.5'C, 80% 

from E ]  hea ted  a t  100°C (0 .5  h )  w i t h  powdered 

KOH gave ,ll- [ 6 9 % ,  bp 115-7OC (0.15 mmHg), [aID 
-35.8" (CHC13)] w i t h  i n v e r s i o n  and 50% r a c e m i s a t i o n ;  

( 2 )  wi th  B u L i  and f r e s h l y  sublimed s u l f u r  i n  

E t  0 (-78 t o  15"C, 3 h) gave [73%,  bp 105-108°C 

( 0 . 2  mmHg), -30.6" ( C H C 1 3 ) 1 ;  ( 3 )  12 w i t h  

N- ( t o s y l m e t h y l )  formamide9 and t-BuOK analogous ly  

t o  a p u b l i s h e d  procedure3  gave 2 (80%) which was 
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2 

o x i d i z e d  (mCPBA, 5 h ,  20°C) t o  2 (758,  mp 107.5- 

llO°C, [ a ] i 2  -28.8' (CHC1 ) I ;  ( 4 )  2 w a s  dehydra ted  
3 

w i t h  P0Cl3 and i - P r  N H  accord ing  t o  t h e  method 

o f  Ugil0 t o  [66%,  mp 107.4-108.2°C, [a]? -40.8' 

(CHC13), e . e .  47%1. (-)-S-Phenyl-~-tosylsulfoni- 

midoylmethyl i socyanide  (6) was prepared  from p a r t -  

i a l l y  r e s o l v e d  ~-phenyl-~-tosylsulfonimidoyl 

f l u o r i d e , "  methyl  i socyanide  and 2.1 equiv .  o f  

BuLi i n  THF (-70°C, 1 .0  h )  i n  35% y i e l d ,  [a ] ,  

-2 .2"  (CHC13) ,  e .e .  34%. 

2 
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TABLE. Reac t ions  of  I socyanides  2 - 6 with  Acetophenones t o  Oxazol ines  7- and Hydroxy Aldehydes 8 
Nww 

0 
I I  H 

0 R-S ' 

cF3 Yco2H ( E q .  1 )  
0 I I  CF3CPh II CF3ycH=0 1 .  Me l /NaH 

R - S - C H 2 N = C  - 
I1 b a s e  
X 

a 

- 
Ph OMe 2 .  NaC102 Ph' OH 

2 - 6  7 8 9 

( R )  - ( + ) -8 b 
Ent ry  I socyanides  2 - 5 Oxazol ines  

6. i e . e .  ( % )  i mp(LC)C c . y . ( % ) -  e . e . ( % )  ~ . y . ( % ) ~  d . e .  cond.g c . y . ( % )  ___--- 
k 

1 -  2 o i l  2 81 >98 - 

2 -  3 67.7-68.4 39l  gom 96 18 A ( B )  60 16 

3 -  4 o i l  12n >9Ek [ 74 33 C 4 7  31 lo 
4 -  5b o i l  13' 50' 76 40 D 50 151' 

5 -  5c o i l  2 gr r a c .  [57 33 D l o  

6 -  5d 107.4-108.2 35 47s 98 39 A ( B )  43 18 

6 93-96 ( d )  35 34s 91 81 B ( A )  58 27 7 
N 

( a )  For R and X ,  see Char t  1 .  ( b )  See f o o t n o t e  6 .  ( c )  O i l s  a r e  o f  l i m i t e d  s t a b i l i t y  a t  20°C. ( d )  O v e r a l l  
yhemical y i e l d s .  

d i n e ,  
condit::?1:~2Ltween b r a c k e t s  gave s imi l a r  r e s u l t s .  ( h )  C a l c u l a t e d  on z. l l i )  Determined through 2, r e f .  5 and 
7 .  (1) I n  4 s t e p s  from (+)-10-camphorsulfonic  a c i d .  ( k )  According t o  C NMR. (1) I n  6 s t e p s  from 
( - ) -menthol ,  r e f .  3. ( m )  Determined v i a  neomenthyltkiol, r e f .  3 ,  and M e P ( 0 ) C 1 2 ,  r e f .  1 2 .  ( n )  I n  5 s t e p s  from 
(-)-menthol .  ( 0 )  The d a t a  between b r a c k e t s  r e f e r  to r e a c t i o n s  wi th  acetophenone,  CH i n s t e a d  o f  CF i n  Eq.1; 
a l s o  f o o t n o t e  6 .  ( p )  I n  5 s t e p s  from ( R ) - ( + ) - 2 - b u t a n o l .  (q )  Determined w i t h  Eu(dcm)3.  ( r )  I n  5 s z e p s  from 
rac-1-methoxy-2-propanol. 
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