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ORGANIC PREPARATIONS AND PROCEDURES INT. l4(5), 347-372 (1982) 

OPPI BRIEFS 

SYNTHESIS OF (2RY3R) 0,O-DIPIVALOYLTARTARIC A C I D  (DPTA) - 
AND OF (2RY3R) 0,O-DI(ADAMANTANE-1 CARBONYL) TARTARIC A C I D  (DATA), - 

USEFUL CHIRAL REAGENTS FOR ASYMMETRIC PROTONATIONS 

Submitted by  L .  Duhamel *and J .  C .  Plaquevent 

( 0 2 / 2 6 / 8 2 )  Labora to i re  de Chimie Organique, ERA 949 CNRS 
F a c u l t 6  des Sciences e t  des Techniques de Rouen 
76130 Mont S a i n t  Aignan, FRANCE 

Our i n v e s t i  g a t i o n  o f  t he  deracemi z a t i  on o f  carbonyl  compounds' and 

o f  a-aminoacids d e r i v a t i v e s , *  r e q u i r e d  a number o f  c h i r a l  ac ids  f o r  enan t io -  

s e l e c t i v e  p ro tona t ions  o f  p r o c h i r a l  enamines o r  l i t h i u m  e n 0 1 a t e s . ~  The 

most p romis ing  r e s u l t s  were observed w i t h  the  t i t l e  compounds, DPTA and 

DATA, which have n o t  been descr ibed t o  date. They were ob ta ined  from a 

sequence based e s s e n t i a l l y  on t h a t  o f  Zetzsche and Hubacher.4 
0 

RCO 

COOH 
HOOC- 

H2O 
___) 

COOH RCOCl 

0 

OH 
RCOO 

DPTA,  R = - t - S u  DATA, R = 1-adamantyl 

E X P E R I M E N T A L  

M e l t i n g  p o i n t s  were taken on a K o f l e r  b lock  and are  uncor rec ted .  'H NMR 
spec t ra  were determined a t  60 MHz w i t h  a P e r k i n  Elmer R 12 NMR spec t ro -  
meter and 1% NMR spec t ra  a t  20 MHz w i t h  a Var ian  CFT 20 NMR spectrometer,  
w i t h  TMS as an i n t e r n a l  re fe rence.  I R  spec t ra  were recorded on a P e r k i n  
Elmer model 377 spectrophotometer and o p t i c a l  r o t a t i o n s  were determined on 
a Perk in  E l m e r  model 241 p o l a r i m e t e r .  
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OPPI BRIEFS 

( 2 R , 3 R )  O,O-V,Lp,LvdaykY~vLtanic Acid IVPTA) .- A m a g n e t i c a l l y  s t i r r e d  

m ix tu re  o f  (2R,3R) t a r t a r i c  a c i d  (30 g, 0.2 mol) and p i v a l o y l  c h l o r i d e  

(76 m l ,  0.63 mol) was warmed t o  120-130" f o r  3 hrs ,  then t o  140" f o r  1 h r .  

A t  t h i s  p o i n t ,  the  e v o l u t i o n  o f  HC1 had subsided. A f t e r  coo l i ng ,  t h e  

r e a c t i o n  m ix tu re  was d i sso l ved  i n  h o t  benzene (150 m l ) .  The anhydr ide was 

p r e c i p i t a t e d  by a d d i t i o n  o f  pe t ro leum e t h e r  (bp. G o - g o 0 ;  300 m l ) ,  co l l ec ted ,  

washed w i t h  pe t ro leum e t h e r  and d r i e d  over P 0 

(79 % )  o f  a c o l o u r l e s s  c r y s t a l l i n e  powder, mp. 165", t 73.2" ( c  = 2,  

benzene); a smal l  sample was r e c r y s t a l l i z e d  f rom benzene-petroleum e t h e r  

t o  cons tan t  mp. 167", (13):~ t 76.0" ( c  = 2,  benzene); 'H N M R  (C6D,-): 

i n  vacuo t o  a f f o r d  41 g 2 5-- 

6 1.05 (5 ,  9 H ) ,  5.2 ( s ,  1 H ) ;  IR ( n u j o l  m u l l ) :  1890, 1815, 1740 cm-l. 

To a s o l u t i o n  of anhydr ide (40 g, 0.154 mol) i n  acetone (100 m l )  was 

added water  ( 5  m 1 ) . 5  The r e a c t i o n  m i x t u r e  was s t i r r e d  f o r  12 h r s  a t  room 

temperature, then evaporated i n  vacuo. The res idue  was t r i t u r a t e d  i n  

hexane t o  a f fo rd  c r y s t a l l i n e  DPTA which was c o l l e c t e d ,  washed w i t h  hexane 

and d r i e d  over  P 0 i n  vacuo t o  y i e l d  43 g (98  %) o f  w h i t e  c r y s t a l s ,  

mp. 135", 

-- 

2 5 - -  
- 24.2" ( c  = 1 .7 ,  dioxane);  'H NMR (CDC13): 6 1 .2  ( s ,  9 H), 

5.75 ( s ,  1 H )  , 10.5 ( s ,  broad, 1 H ,  exchangeable w i t h  D20) ; "C NMR 

(CDC13): 6 26.8 (q, J = 128 Hz), 38.8 (s), 70.2 (d ,  J = 152 Hz) ,  171.9 

( s ) ,  177 ( s ) ;  IR ( n u j o l  m u l l ) :  1780, 1750, 1730, 1700 cm'l; ( C H C 1 3 ) :  

1740 ern-'. 
- Anal. Calcd f o r  C14H2208: C ,  52.82; H ,  6.97. 

Found: C, 52.74; H, 7.04. 

( 2 R , 3 R )  O,O-V,L(aclumantune-l c m b o n y l )  TutlAahic Acid (VATA) .- A m i x t u r e  o f  

(2RY3R) t a r t a r i c  a c i d  (23.8 g, 0.159 mol) and adamantyl-1 c a r b o x y l i c  

c h l o r i d e  (97 g, 0.487 mol )  was magne t i ca l l y  s t i r r e d  and heated  t o  140" f o r  

2 hrs  then  t o  170" f o r  0 . 5  h r .  A f t e r  coo l i ng ,  h o t  benzene (500 m l )  was 

added. A f t e r  removal o f  a smal l  amount o f  an i n s o l u b l e  m a t e r i a l  by 
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OPPI RRIEFS 

f i l t r a t i o n ,  a t o t a l  o f  t h ree  crops o f  anhydr ide were ob ta ined  (50.25 g; 

70 % ) ,  mp. 218", (a)? t 33.2" ( c  = 1.7, d ioxane) .  A smal l  sample was 

r e c r y s t a l l i z e d  t o  cons tan t  mp. 220°, t 34.8" ( c  = 1.7, d ioxane);  

H NMR (CDC13): 61.5 t o  2.2 (my 15 H ) ,  5.55 ( s ,  1 H); I R  ( n u j o l  m u l l ) :  1 

1885, 1810, 1740 cm-l. 

A m ix tu re  o f  anhydr ide (21 .1  g, 0.046 mo l ) ,  acetone (150 m l )  and 

water  (2  g, 0.11 mol)  was r e f l u x e d  18 h r s  ( t h e  disappearance of I R  

absorbance a t  1810 cm-l o f  an a l i q u o t  was used as evidence o f  complete 

r e a c t i o n ) .  The s o l v e n t  was evaporated and the  res idue  was d i sso l ved  i n  

e the r  and d r i e d  over MgS04. A f t e r  evapora t ion  of  t he  so l ven t ,  t he  res idue  

was t r i t u r a t e d  w i t h  hexane t o  a f f o r d  21  g (96 %)  o f  DATA, mp. 273" (dec.) ;  

(a)k5 - 26.1" ( c  = 2, d ioxane);  'H NMR (acetone d ): 6 1.7 t o  2.2 (m, 6 
.- 

15 H), 5.65 ( s ,  1 H), 9.5 ( s  broad, 1 H, exchangeable w i t h  D20); "C NMR 

(acetone d ) :  6 28.8 (d,  J = 134 Hz), 37.1 ( t ,  J = 128 Hz),  39,4 ( t ,  6 

J = 127 Hz) ,  41.4 ( s ) ,  71.1 (d, J = 150 Hz),  167.5 (s), 176.3 ( s ) ;  IR 

( n u j o l  m u l l ) :  1780, 1750, 1730, 1690 cm-l; (THF): 1765, 1740 cm-'. 

- Anal. Calcd f o r  C26H3408 : C, 65.80; H, 7.22. 

Found : C, 65.94; H, 7.32. 
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