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Revision of the Absolute Stereochemistry of (+)-Abscisic Acid 

By G. RYBACK 
(Shell Researclz Ltd., Milstead Laboratoyy, Sittingbourne Laboratories, Sittingbourne, Ken t )  

Summary By a chemical correlation with malic acid, the 
absolute configuration of natural ( + )-abscisic acid has 
been established as S according to the 1966 Cahii-Ingold- 
Prelog convention. 

AN absolute configuration (I) for natural (+)-abscisic acid 
was deduced in this laboratory in 1966' by applying Mills' 
rule2 to the derivatives (IIa) and (IIb), epimeric a t  C-4'. 
As a result of discussions with Dr. G.  Snatzke we came to 
view this as an insecure assignment. In a homoconjugated 
system such as (11), any change in conformation accompany- 
ing the epimerisation, and hence in overlap of the n-orbitals 
of the ring and side-chain double bonds, could lead to large 
rotational differences at  the D line (as in the Cotton effect 
region1), which could swamp those to which Mills' rule 
applies. Further doubt on the configuration (I) was cast 
by the conversion3 of violaxanthin, to which the stereo- 
chemistry shown in the partial formula (111) had been 
assigned,' into ( +)-abscisic acid, suggesting that the latter 
should be revised to (IV). The configuration at  C-6 in (111), 
which had not been rigorously established, has recently 
been related to the certain configuration at  C-3 by a com- 
plicated sequence of biological conversions, providing very 
strong evidence that the formulae (111) and (IV) are 
c ~ r r e c t . ~  The partly stereospecific synthesis of ethyl 
(-)-abscisate from (-)-a-ionone can also be best explained 
if (+)-abscisic acid is (IV).g To provide additional and 
unambiguous proof of the stereochemistry, a chemical 
correlation with malic acid was undertaken. 

Methyl (S)-2-acetoxy-3-carboxypropionate (V) derived 
from (S)-malic acid,' and an excess of methyl dimethyl- 
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malonate were electrolysed in methanol containing sodium 
methoxide7 to give the laevorotatory acetoxy-diester (VI) 
as a liquid, 8 (CDC1,) 1.19 and 1-23 (6H), 2.08 (3H), 1.9-2.4 
(cu. 2H, m), 3-69 and 3-74 (6H), and 5-11 (lH, q, J 4 and 
9 Hz) p.p.m.; wz/e 215 (10%) (M+ - 31), 204 (20), 187 (50),  
173 (40), 145 (95), 127 (45), 113 (loo), 102 (25), 95 (20), 85 
(55) ,  and 43 (> 500); [@I, - 65", - 170", [@I,,, 0", 
[@Izz8 + 3600" peak, and [@Izl7 0" (MeOH). 

Acetylation of the racemic trans-diol ester1 (IIb) afforded 
the racemic monoacetate (VII), m.p. 126", Amax 266nm 
(EtOH). This was degraded in cu. 24% yield to racemic 
(VI) by ozonolysis in EtOAc-EtC1 at  - 70°, oxidation* with 
performic acid at  20°, methylation with diazomethane, and 
preparative t.1.c. Identical treatment of the (+)-trans-diol 
ester (4.4 mg) derived from (+)-abscisic acid isolated from 
avocado fruit yielded Zuevorotutory (VI) (0.8 mg), [@,ID 
-66", [@I333 - 150", [@I,,, 0", [@I,,, + 2800" peak, and 
(@I,,, 0" (MeOH), with a correct mass spectrum. This 
defines the absolute stereochemistry of the intermediate 
tmns-diol acetate as (VII), and of natural (+)-abscisic acid 
as (IV). 

In the earlier paper1 the configuration (I) was specified 
as ( S )  according to the then officially approved system of 
Cahn, Ingold, and Prelog9 and the new stereochemistry (IV) 
would have been designated as (R). However, in 1966 a 
modified way of dealing with double bonds when applying 
the sequence rules was proposed,lO which at  C-1' in abscisic 
acid and related compounds has the effect of changing the 
designation of a given configuration from ( S )  to (R), or from 
(R) to (S). The proposal appears to have been generally 
adopted, and (IV) is now (S)-(  +)-abscisic acid.11 Fortun- 
ately, therefore, no correction of (S) to (R) in the earlier 
literature will be required,t though of course the projection 
diagrams need to be replaced by their mirror-image forms. 
For complete clarity natural abscisic acid should be specified 
as ( +), and the unnatural enantiomer as (- ), whether or not 
the configurational symbols are also used. 

I am indebted to Dr. J. A. Schofield for the methyl (S) -  
2-acetoxy-3-carboxypropionate, to Dr. B. V. Milborrow for 
several milligrams of natural abscisic acid, and to Miss 
P. R. Barham for technical assistance. 
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