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ORGANIC PREPARATIONS AND PROCEDURES INT. 5 ( 2 ) ,  55-58 (1973)  

ON THE PREPARATION OF a-KETOADIPIC ACID 

*2 Randall B. Nelson’ and Gordon W. Gribble 

Department of Chemistry, Dartmouth College 
Hanover, New Hampshire 03755 

I n  con t r a s t  t o  a recent  l i terature  inference13 w e  have 

been able t o  obtain a-ketoadipic ac id  (I) according t o  the  

procedure of Gault. The Claisen condensation of d ie thyl -  

g l u t a r a t e  with d i e thy l  oxa la te  gave a 67% y i e l d  of e t h y l  a- 

oxa ly lg lu ta ra te  (11) , which on treatment w i t h  conc. hydro- 

c h l o r i c  ac id  afforded I i n  71% yie ld .5  

I w a s  confirmed by i t s  reac t ion  with tryptamine t o  give I11 

i n  89% yie ld .6  The ready a v a i l a b i l i t y  of the s t a r t i n g  m a t -  

e r ia l s  makes this a more convenient procedure than the  o ther  

reported methods. 

The i d e n t i t y  of crude 

7-9 

Et02CCH (CH,) 2C02Et  H02CCO(CH2) 3C02H 
I 

COC02Et 

I1 I 

Ethy 

EXPERIMENTAL 

q I11 

a-oxa-ylglutarate (2 ) .  - A 250 m l  3 neck round bot- 

tan f l a s k  equipped w i t h  r e f l w  condenser, hea t ing  m a n t l e ,  

and mechanical stirrer was charged with 150 m l  of absolute  

e thanol  ( d i s t i l l e d  from M g / 1 2 ) .  To the s t i r r e d  ethanol  waa 

added over a per iod of 10  min. , 4.6 g (0 .20 g-atan) of Na 
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spheres.  The l a s t  por t ions  of N a  required ex te rna l  heat ing 

t o  achieve so lu t ion .  The mixture  w a s  then d i s t i l l e d  t o  near 

dryness and allowed to  cool  t o  room temperature under a n i t r o -  

gen atmosphere. To the  N a O E t  was added 1 2 0  m l  anhydrous 

e t h e r ,  followed by 29.2 g (0.20 mol) of d i s t i l l e d  d i e thy l  oxa- 

l a te  and 36.7 g (0.20 mol) d i e t h y l  g l u t a r a t e .  The r e s u l t i n g  

mixture rap id ly  turned yellow and w a s  allowed t o  s tand  a t  

room temperature under ni t rogen f o r  1 6  hr ;  110  m l  of water 

w a s  then added and the  mixture was suc t ion - f i l t e r ed .  The 

f i l t r a t e  w a s  ex t rac ted  t w i c e  with e t h e r  and the  aqueous l aye r  

a c i d i f i e d  with 35 m l  of 1 2  M HC1. The o i l y  ma te r i a l  which 

formed was ex t rac ted  with 100  m l  e t h e r  and the  aqueous l aye r  

ex t rac ted  t w i c e  with e ther .  The combined ethereal ex- 

t r a c t s  a r e  ccmbined and dr ied  over anhydrous Na2S04. 

t i on  and evaporation under reduced pressure gives  37.9 g 

( 6 7 % )  of I1 as an amber oil. nmr ( C D C l , )  1.18 ppm (q, 9 H ) ,  

2 .27  ppm ( m ,  4 H ) ,  4.10 ppm ( m ,  7 H ) .  The material i s  not  

stable t o  d i s t i l l a t i o n .  

a-Ketoadipic ac id  ( I )  . - A mixture of 32.8 g (0.11 mol) of 

I1 and 150 m l  of 4 M H C 1  w a s  ref luxed with s t i r r i n g  f o r  4 

h rs .  Vigorous gas evolut ion w a s  observed. Af te r  4 h r s ,  t h e  

amber so lu t ion  was d i s t i l l e d  t o  near dryness (20  m l )  and 

allowed t o  cool t o  roan temperature. The r e su l t i ng  t an  pre- 

c i p i t a t e  w a s  f i l t e r e d  t o  give 1 2 . 4  g ( 7 1 % )  of I, mp. 92-96', 

lit.4 mp. 90-95' (hydrate) and mp. 124-128' ,  lit. 

127' (anhydrous). The anhydrous form can be obtained by 

allowing the  crude product t o  s tand  i n  an oven a t  40' f o r  

2 hr .  

F i l t r a -  

4 

4 mp. 126- 
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4-Keto-1,2,3,4,6,7,12,12b-octahydroindolo[2,3-alquinolizine 

(111). - A mix tu re  of  11.5 g (0.0587 m o l l  o f  tryptamine-HC1, 

9 . 4  g (0.0587 m o l l  of I ,  2.35 g (0.0587 m o l l  of NaOH,  and 

375 m l  of g l a c i a l  HOAc w a s  r e f l u x e d  under N 2  f o r  4 h r .  

cooled mixture w a s  poured i n t o  1 R. of water. The w h i t e  

s o l i d  was collected, washed w i t h  lN NaOH, lN H C l ,  and water 

u n t i l  n e u t r a l .  A f t e r  d r y i n g ,  12 .6  g (89%) of I11 was o b t a i n -  

ed  as a w h i t e  powder, homogenous by t lc .  R e c r y s t a l l i z a t i o n  

from MeOH gave t i n y  p r i sms ,  mp. 248-2520r lit.6 mp. 245- 

247.5O. 

The 
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s u p p o r t  of t h i s  work. 

ReFERENCES 

1. 

2. 

3. 

4. 

5. 

6. 

NDEA Fellow,  1971-1973. 

R e c i p i e n t  of a P u b l i c  H e a l t h  S e r v i c e  Research Career 

Development A w a r d  (1 KO4-GM 23756-01) from t h e  N a t i o n a l  

I n s t i t u t e  of General Medical Sc iences .  

J . C .  Hubert, W.N. Speckamp, and H.O. Huisman, Te t rahedron  

Letters, 4493 (1972) .  

H. Gau l t ,  Compt. Rend., 148, 1114 (1909);  Bu l l .  SOC. 

Chim. Fr . ,  382 (1911);  Chem. Abs., 2, 3230 (1911);  6 ,  

1749 (1912) .  

W e  have had no d i f f i c u l t y  i n  avo id ing  t h e  formation of 

3,5-dicarbethoxy-l,2-cyclopentanedione which i s  reported 

t o  form w i t h  excess base. 

S. Corsano and S. A l g i e r i ,  Ann. Chim. ( R o m e ) ,  50, 75 

(1960) .  

4 

57 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
2
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



R .  B .  NELSON AND G. W .  GRIBBLE 

7. W .  Mayer, R. Bachmann, and F.  Kraus, Chem. B e r . ,  8 8 8  
316 ( 1 9 5 5 ) .  

8. C.K. Ingold, J. Chm. S O C .  8 1 1 9 8  963 (1921). 
9 .  W .  Dieckmann, i b i d . ,  3 3 8  586 (1900). 

(Received February 2 1 ,  1973; in rev i sed  form A p r i l  17, 1 9 7 3 )  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
2
4
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


