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Summary: High diastereoface-differenciating addition occurred in the reaction
of chiral cyclic a-ketoacetals la and lb with Grignard reagents.

The chiral acetals derived from chiral diols with C, axis of symmetry have
been recognized as very useful chiral auxiliaries in some asymmetric reactions

such as asymmetric cyclization reaction,la Lewis acid catalyzed coupling of

chiral acetals with organosilicon compounds,lb reaction of chiral acetals with

le ssymmetric bromolactonization using chiral

organometallic compounds,
le

Here we wish to

acetals,ld and remote acyclic stereocontrol reaction.
describe that the addition of Grignard reagents to chiral a-ketocacetals(la,lb)
proceeds in high diastereoselective manner. The asymmetric nucleophilic
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run substrate RMgXa) yieldb) ratio(2:3)
1 la (n=2) MeMgBr 93 2a only®)
2 1b (n=1) MeMgBr 91 2b:3b=98:2%)
3 la (n=2) EtMgCl 95 2a only®
4 1b (n=1) EtMgCl 95 2b only®!
5 la (n=2) —Z>~MgBr 95 2a:3a=97:3°)
_ 6 la (n=2) PhMgBT 85 2a:3a=95:5%
7 le (n=2)  MeMgBr 91 " Za:30-60:40%)
8 1d (n=1) MeMgBr 95 2_:3_=7o:30d)

a) RMgX(5 eq.) was added to a solution of 1(0.1 mole).

graphy. c¢) Determined by Iy NMR (90

MHZ CbDé)
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b) Purified by
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d) Determined by GLC(S

2 column chromato-

u"(3

2 capillary column).



82

addition in this system is an unprecedented example.

The a—ketoacetals(;g:g),2’3 readily prepared from the corresponding a-~
hydroxydimethylacetals,4 reacted with methylmagnesium bromide in tetrahydro-
furan at -78°C(runs 1,2,7,8). The results are summarized in the Table.
Extremely high stereoselectivity was observed in the reactions in which (-)-
(ZS,3S)—1,4—dimethoxy-2,3—butanediol5 was used as a chiral auxiliary (runs 1,2).6
Similar results were also obtained in the reactions of la and lb with other

Grignard reagents (runs 3-6). The stereochemistry of the product from la in run

7a

1 was assigned to 2a by comparing the specific rotation of the 2~hydroxy-2-

methylecyclohexanone obtained from the product by acid hydrolysis(80% CF3COCH,
r.t.) with the reported value,7b whose result was ascertained by adopting the
Horeau's method to the diols obtained by the reduction(LiAlH,) of the a-hydroxy-

ketone.8 The stereochemistries of the products in runs 2-4 and 6-~8 were

7a

assigned similarly by comparing the specific rotation of the corresponding a-

hydroxy—-a-substituted cycloalkanones with the reported values.7b The product

in run 5 was correlated to the product in run 3 by hydrogenation (Hy/Pd-C).

The formation of the predominant products(2) can be explained by the attack of

Grignard reagents on the gi-face of the ketones. The appearance of high

stereoselectivity in runs 1-6 would suggest the chelation of the reagent to the

methoxy oxygen atom on the same side of ketone in the reactions of la and lb.
It is worthy to note that the acetals, the most popular protecting group

of carbonyl groups, work as chiral auxiliary in this asymmetric synthesis.
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