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The recently proposed (1) empirical model ﬁf\agy-etric induction was based on the
assumption that little bond breaking and making nrh the diastereomeric transition states that
control product stereospecificity. Thus, diastereomeric product ratios A/B were predicted with

moderate success from the relative magnitudes of M - 0 (I) vs. L -0 (I') interactions. It

was pointed out (1) that discrepancies between predicted and experimental ratios ought to be
expected in cases where extensive bond breaking and making has occurred in the transition state,
as the experimental ratios in such cases would be influenced by the relative stabilities of A
and B.

A simple probe into the validity of the assumption, as pertinent data on the relative
stabilities of diastereomeric products are scarce, is the study of reactions leading to dia-
stereomers whose structures and relative stabilities are a priori known to be practically the
same. This condition is fulfilled when R and R' are isotopically related to each other. In
such reactions, the diastereomeric product ratio A/B should decrease as the extent of bond
breaking and making increases, and spproach unity in the extreme case of complete bond break-
ing amd making (2). The problem of determining the diastereomeric product ratios becomes tri-
vial, as groups R, or R', are diastereotopically (3) related in A and B and therefore distin-
guishable by mmr.

The results of reactions 1 and 2 will now be presented (4). FIG. 1A shows the AB
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part (J AB ™ 10,6 cps; A“l! = 7.2 cps) of the nur spectrum of neat liquid 2-phenyl-l-propanol-
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0,2-22; FIG. 1B shows the corresponding section
of the spectrum of the diastereomeric product mix-
ture from reaction 1. The ratio A/B reported tn
TABLE I corresponds to the integrated area ratio
of the two signals (5) at t 6.58 and 6.46. The
corresponding product ratio from reaction 2 was
analogously calculated from the signals of the
diastereotopically related methyl groups (6).

In discussing the data summarized in TABLE
I, we wish to comment first on the temperature
independence of the experimental AAG *AB values,
It was pointed out (1) that aast AB coutributions
to aact

AB
as it does not make allowances for such contribu-

will limit the usefulness of the model,

tions. The present results, and those already
svailable (7), constitute reassuring evidence
that in the cases where the model applies AAII*AB

controls AAG* AB*

With respect to the question of bond breaking and making in the transttion states of the

reactions pertinent to the problem, the limited number of the results permits only tentative

conclusions to be drawn. From the magnitude and close agreement of the experimental AAG*u

value of entry 2 (TABLE I) with that of entry ] and with the calculated AAG*AB value, it may be

concluded, as previously suggested (1), that the transition state of Grignard additioms to car-

bonyls occurs very early in the reaction coordinate. The considerably smaller, however, AAG*”

values of entries & and 5, when compared to the calculated and to that of entry 3, indicate
A~ " N

extensive bond breakimg and making in the transition states of the reactions of aldehydes with
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TABLE 1

DIASTEREOMERIC PRODUCT RATIOS FROM 1, 2 AND RELATED REACTIONS.

No. Substrate Nucleophile Solvent Temps®C A/B* 4AG *u' exp.? AAG:', cale.®’C
1 ¢CH,CH-CHO  CH MgI Ether 25 677334 -0.41 -0.60
L
2 4CH,CD-COCD n " v 75728 - .65 - .60
s 3

" " " -55 82/18 - .64 - .60
3 §CH,CH-COCH, L1AIN, " 25 71/29% - .55 - .60
N .
4 ¢CH,CD-CH0  LiAID, " " 58/42 - .19 - .60

" " " -57 60740 - .18 - .60
5 " NaBD, THF 66 55/45 - .14 - .60

" " " 0 57/43 - .15 - .60
6 " " 1i-ProH 25 63/37 - .32 - .50®

" " " -64 70/30 - .35 - .50%

2 See ref. 5 b AAG*AB - AG*A - AG*B in Kcal./mole. € See ref. 1 d From D. J. Cram

and F. A. Abd Elhafez, J. Am. Chem. Soc., 7;, 5828 (1952). € As pointed out in ref. 1
the values involving the phenyl group are solvent dependent and decrease with increase
of solvent dielectric comstant. This value was estimated from the dielectric constant

of 2-propanol.

lithivm aluminmum deuteride and sodium borodeuteride. Other conclusions, such as the relation-
ship between steric effects and extent of bond breaking and making, that may be entertained

from the present results, must await further experimentation.
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