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Recently we reported that linear and large-membered cyclic O-methyl imidates

were configurationally homogeneous exlisting in the antl configuration (X=O).1’2
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The preference for the anti configuration was attributed to interorbital

electron repulsion in the syn form between the non-bonding electrons upon the

oxygen atom and the lone palr on nitrogen localized in an sp2 orbital. The

same effect should come into play in destabilizing the transition state for



2656 No. 26

stereomutation in the spzzzsp.:zsp2 inversion process:
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Substitution of sulfur for oxygen in this system, namely, comparison of
S-methyl thioimidates with the 0-methyl imidates, offers a test for the interor-
bital electron repulsion description. The Coulombic repulsion curve for the
oxygen-nitrogen lone palr-lone pair interaction 1s steeper than the sulfur-
nitrogen lone pair-lone pair interaction because: (a) the greater length of
the sulfur-carbon bond relative to oxygen-carbon bond increases the distance
over which the interaction takes place; (b) the reduced electronegativity of the
sulfur relative to oxygen diverts increased s-character into lone palr electrons
on the sulfur compared to oxygen. Since hybrid 3s orbltals are used in the
sulfur example, the greater polarlzability should allow the 3s wave function to
deform in such a way as to decrease the Coulombic repulsion; and (c) the reduced
electronegativity of sulfur should favor resonance delocalization of the lone
palrs on sulfur as exemplified by dipolar form B:

CH:’S>c::N_./c"Is - R/C—N—-CH:,
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We now report the first observation of the existence of interconverting

dlastereomers among the S-methyl thioimidates and determination of activation

parameters for their exchange.3

The syn configuration must exlst purely for steric reasons in the 5 to 9-
membered rings and this 1s revealed by a sharp singlet peak in their nmr spectra

for the S—CH3 protons (Table I). In the l0-membered ring a new peak appears at
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a lowered position due to 10% of the presumably antl isomer. In the ll-membered
ring, the intensity ratlos are reversed with the antl isomer predominating to the
extent of 80%. The 12— and l3-membered rings are chiefly anti and the l6-membered
ring is 1:1.

With the exlstence of the syn and anti conformers established, we applled the
w1/2 method for the determination of the barrlier height for their 1nterconversion.u
The activation energies (Table II) for the cyclic compounds are in the range of
barriers for rapidly interconverting dlastereomers, and undoubtedly correspond to

exchange between the cyclic syn and anti diastereomers.

/-\ ~5CH, /\C/“Ha

C
(CHZ)n L] - — e (CH2)n u
\,c“z/ O n=7-13 @"2
syn form anti form

As a further area of comparison between the 0-methyl imldates and S-methyl
imidates, the behavior of the conjugate acids of the latter was investigated.
Equllibrium concentrations of the isomers are presented in Table I. The similar-
ity in the syn:antl ratio of the free thiomidate and conjugate acid may indlcate
that steric effects are the domlnant factor in determining the diastereomer
ratlios in contrast to the behavior of the Q~methyl imldates.

In summary, the existence of interconverting syn and antl diastereomers for

CH3$\ _ R CF,COOH  CHgS 4+ /R CHy _+ H
X T G = 0K

the large-membered cyclic and linear S-methyl thioimldates agrees wilth our pro-
posal of interorbital repulsioﬁ as the governing factor in destablilizing the syn

form of the 0O-methyl imldates.
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Table I. Chemical Shifts for Proton Absorption in Cyclic and

Linear S-Methyl Imidates and their Conjugate Acids

Ring Size rpm SQES C = NCH, N = CCH, Diastereomer Ratio for
Conjugate Acids
syn anti syn anti
T 2716 eee 3.58 2.kho 100 -
9 2.18 ---- 3.63 2.37 100 -~
10 2.15 2.35 3.60 2.48 90 10
11 2.21 2.38 3.k5 2.45 80 20
12 2,17 2.38 3.44 2.48 30 70
13 2.20 2.38 3.43 2.4 35 65
16 2.20 2.ho 3.36 2.50 50 50
Compound ppm SCH Cc = Ng§2 N = cg_3
syn anti syn anti
1 2722 2.%0 3.30 3.k2 2.27 2.bg . *s 55
2 1.90 2.ko ———- -=-=  1.38 2.k9 55 L5
Table II. Activation Parameters for
Cyclic and Linear S5-Methyl Imidates {(at 352.3°K)
Ring Size Isomer Ratio AG#(kcal/mole) AH#(kcal/mole) AS*(e.u.)
anti syn
7 0 100 —— ———— ————
9 0 100 ———— ———— ————
10 10 90 ———— ———— ————
11 80 20 18.8 17.9 ~2.6
12 75 25 21.2 21.2 +3.8
13. 75 25 19.0 19.0 +0.3
16 50 50 21.7 21.7 +3.6
Compound
2 50 50 19.4 19.4 -2.2
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