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Our previous work (1) showed that diequatorial conformation IIT is pre-
ferable for a large number of trans-1,2-disubstituted cyclohexenes of type I
with exception of acid chloride Ia which has abnormally low coupling canstant
JHqu in the PMR spectra (2).

The aim of this work was the conformational analysis of some cyclohexe—

nes of type I containing CCl, Ia-d, CHC1l, I e, CH,C1 I f and CH, I g groups.
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All compounds were prepared from 1,1,4,4-d4 - butadiene and the corres-
ponding trans-dienophiles (3). Acid Ib was prepared by hydrolysis of acid
chloride Ia. Constants of tge compounds obtained and respective PMR data are
presented in Table 1. The PMR spectra of 10 M% solutions were recorded using
Varian HA-100 spectrometer with double irradiation at the deuteron resonance
frequency 9.209662 c/s, TMS was used as an internal standard.

Inspection of Table indicated that all compounds with CCl3 group have
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Table 1
Constants and PMR Data of the Compounds Ia - g

TESS | WO [ | el e |
ccly cocl 106/1 1.5349 (19,5)| 3.44 | 3.53| 4B | 5,9 46
CClz COOH | (74-5) - 3.44 | 3.28| AB | 6,2 | 49
CCly COOCH,| 90-6/1 1.5130 (23) 3.21 | 2.99| 4B | 7.2 | 61
CCly NO, 112-6/1 1.5323 (20) 3.68 | 5.00| AX | 6.3 51
CHC1, COOH | (129) - 2.52 | 2.72| AB | 9.95 | 93
CH,C1 COOCHz 58-9/6 1.4542 (23) 2.3 2.6 | AB | 9.6 89
CH3 NO2 74-6/5 1.4708 (20) 2.25 4.30 | AX {10.7 (100)

low coupling constants. It is quite logical to Connect such lowering of coup-

ling constants JHqu at least in part with an increase in the content of dia-

xial form II in the conformational equilibrium. Such conformational abnorma-

lity of CCl3 - derivatives is not affected by varying other substituent at
Cp, although a decrease in the number of chlorine atoms in going from CCl3
to CHClp, CH2Cl and CHz pakes disappear this effect. Thus, this peculiarity
should be associated just with the presence of the bulky CClz group. This ef-
fect holds only for cyclohexene derivatives because the saturated compoundIV
was also studied and found to exist in the diequatorial conformation (JH1H2=
= 10.1. o/s, dy, = 2.98 ppm, du, = 2.72 ppm).

The position of conformational equilibrium can be estimated using the
Eliel equation: Jg H, = n J%2 4 (4-n) J°°, where n is mole fraction of ee-

aa’ Jee coupling constants in ee- an@l aa-conformer.

conformer, J
The major difficulty in estimating the conformational equilibrium using
the above equation relates to a necessarily somewhat arbitrary selection of
the standard J®% and J%° constants. Figure 1 shows the dependence of calcula-
ted content of diequatorial conformation III upon the values Jy,H, based on

the use of the various sets of standard constants.

Table 1 lists the data calculated with the "optimal set™" (7%® = 10.5¢/s,
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Fig.1. Content of Diequatorial Conformation III upon the Value JH1H2
on Various Sets of Standard Constants

g% - 2 c¢/s). For comparison we estimated the position of the conformational

equilibrium of compound I d from the dipole moment data 9Mexper.=5.08D,
aa _ ee _ . .
calc.™ 1.57 D’/“calc. = 3.64 D). Hence the content of the diequatorial
conformation III for I 4 is 65%. The agreement between the data obtained by
two methods is quite good allowing for the uncertainty in standard values of
722 and J°° and the influence which the electronegativity of the substituent

exerts on the coupling constants.

Thus, for trans - 1,2 ~ disubstituted cyclohexenes with CCl, group the
S

portion of diequatorial form is sharply diminished. In our opinion this ab-

normality can be generally interpreted in term of the dipole-dipole and (most
likely) steric repulsion of the bulky substituents in the diequatorial con-
formation III.

The authors express their gratitude to Dr. A.N.Veretschagin for the mea-

surement of the dipole moment of Id.



1094

1.

3.

Fo. 12

REFERENCES

N.S.Zefirov, V.H.Chekulaeva, A.I.Belozerov, Zhur Org.Khim, 4, 630 (1969),
Tetrahedron, 25, 1997 (1969); N.S.Zefirov, N.M.Sergeyev, V.N.Chekulaeva,
L.G.Gurvich, Dokl. Acad. Nauk SSSR, 190, 345 (1970).

N.S.Zefirov, N.M.Victorova, Zhur. Org. Khim, 6, 1340 (1970).

4.Cope, C.Berchtold, D.Ross, J.Am.Chem.Soc., 83, 3859 (1961); K.Auwers,
H.Wissebach, Ber. 56, 731 (1923); K.Auwers, M.Schmidt, Ber., 46, 487
(1913); F.Brower, H.Burkett, J.Am.Chem.Soc., 75, 1082 (1953); A.N. Nes-
meyanov, L.I.Zacharkin, V.M.Kost, R.H.Freidlizz, Izv.Acad,Nauk SSSR, ser.
Khim (1954), 604; R.Rambaud, M.Brini-Fritz, Bull. Soc.Chim.France,(1958),
1426; N.M.Victorova, S.P.Knyazev, N.S.Zefirov, Zhur.Org.Khim, (1972) in
press; H.Burkett, W.Wright, J.Org.Chem, 25, 276 (1960); A.A.Dudinskaya,
G.A.Schwechgeimer, S.S.Novikov, Izv.AcadTﬁauk SSSR, ser.Khim, (1961),524.




