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1,4 PARTICIPATION IN CYCLOHEXYL SYSTEMS
Str:

We have observed that frans-4-methoxycyclo-
hexyl p-toluenesulfonate undergoes abnormal sol-
volysis in acetic acid with retention of configura-
tion.

The two isomeric 4-methoxycyclohexanols were
separated vig the acid phthalates and the p-toluene-
sulfonates and characterized by the following de-
rivatives: trams-4-methoxycyclohexanol (I), acid
phthalate, m.p. 184.6-149.0° (caled. for CysHisOs:
C, 64.73; H, 6.532. Found: C, 64.71; H, 6.49);
p-toluenesulfonate, m.p. 63.566.2° (caled. for
CuH204S: C, 59.13; H, 7.09; S, 11.27. Found:
C, 59.03; H, 7.13; S, 11.18); 3,5-dinitrobenzoate,
m.p. 125.5-126.5° (caled. for CyHuO/Ns: C,
51.85; H, 4.95; N, 8.64. Found: C, 51.61; H,
4,93; N, 8.79); acetate (distinguishing infrared
bands at 8.77, 10.20, 11.04 ).

cis-4-Methoxycyclohexanol (IT), acid phthalate,
m.p. 61-65° (Found: C, 64.66; H, 6.45); p-toluene-
sulfonate, m.p. 87.8-88.2° (Found: C, 59.25; H,
7.18; §, 11.16); 3,5-dinitrobenzoate, m.p. 116.2-
116.5° (Found: C, 52.03; H, 4.73; N, 8.63); ace-
tate (distinguishing infrared bands at 8.70, 8.93,
10.45, 11.22 u).

To establish the configuration of I, the known
trans-4-hydroxycyclohexanol was converted by
partial methylation with methy! iodide and silver
oxide to I, characterized as the p-toluenesulfonate
and the 3,5-dinitrobenzoate.

The rates of reaction observed for I-tosylate and
II-tosylate under a variety of conditions are sum-
marized in Table I.

TaBLE I

RATES OF REACTION OF 4-METHOXYCYCLOHEXYL TOSYLATES

AT 75.09°
Elimination®
0.06 N NaOEt
Ethanolysis® Acetolysis®? ks X 108
k1 X 1068 sec.™! k1 X 108 sec. ! 1. mole-! sec. 7!
cis-4-Methoxycyclohexyl tosylate
0.654 = 0.006 0.766 = 0.022 303 =15
trans-4-Methoxycyclohexyl tosylate
2.48 =+ 0.04 3.20 £0.11 59.1 % 1.7

@ Concentration of tosylates ca. 0.03 M in all cases.
® In dry acetic acid, containing 0.06 g./1. of acetic anhydride
and 0.06 M in sodium acetate.

The products resulting from the acetolysis of I-
tosylate were separated by chromatography on
alumina, using 5:1 and 5:2 pentane—ether as elu-
ents. There were obtained 4-methoxycyclohex-
ene (75% yield), infrared spectrum compared
with an authentic sample, and {rans-4-methoxy-
cyclohexyl acetate (II) in 209, yield. The spec-
trum of IIT was identical with an authetic sample.
Further, ITT was hydrolyzed to I, and converted
to the 3,5-dinitrobenzoate, m.p. and m.m.p.
125.5-126.5°.

In like manner the products from the acetolysis
of II-tosylate were separated, to afford 4-methoxy-
cyclohexene (409;,) and IIT (409,), likewise charac-
terized by infrared spectrum and the preparation
of the dinitrobenzoate.

The retention of configuration accompanying
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the solvolysis of I-tosylate, in conjunction with
the demonstration of rate enhancement for its sol-
volysis! lead us to propose that the solvolysis of
I-tosylate proceeds through an intermediate of
structure IV, with two inversions accompanying
solvolysis.
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The driving force associated with the formation
of the 5-membered ring oxonium ion compensates
for the energy required for the conversion of the
stable chair to the boat conformation.
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(1) The rate enhancement is about a factor of 5-7. The expected
rates of solvolysis may be predicted with some confidence, A, Streit-
wieser, Jr., THIS JOURNAL, T8, 4935 (1956), and D. S. Noyce and H. I.
Weingarten, THIS JOURNAL, 79, in press.
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THE ISOLATION OF A PANCREATIC INSULINASE
Sir:

We wish to report the isolation of a new pan-
creatic enzyme which is highly active in hydrolyz-
ing insulin. The enzyme was detected as a com-
ponent of the crystalline elastase recently isolated
in these laboratories,! and was separated from
the other constituents by ion-exchange chroma-
tography on diethylaminoethyl (DEAE)-cellulose.
It represents about 39, of the crystalline elastase,
and behaves as a single substance in electrophoretic
and ultracentrifugal studies.

The composition of crude crystalline porcine
elastase has been examined by fractionation on
DEAE-cellulose, and the insulinase isolated in this
way. The ion-exchanger was prepared by the
method of Ellis and Simpson,® and 20 g. of the
modified cellulose was used to chromatograph 500
mg. of the elastase preparation. The starting
material was dissolved in a sodium carbonate—
hydrochloric acid buffer of pH 8.8 and T'/2 of 0.1,
dialyzed against buffer, and applied to a column
prepared with the same buffer solution. The
column was developed with an increasing salt
gradient produced by addition of sodium chloride
to the carbonate buffer, also as described by Ellis
and Simpson.? The effluent was analyzed by
measuring the absorption at 280 mu.

Figure 1 represents a typical elution diagram.
It may be seen that in addition to elastase (I), the
crude crystalline preparation contained at least
four other components, of which V represents pan-
creatic insulinase. Component II and the pro-

(1) U.J.Lewis, D. E, Williams and N. G. Brink, J. Biol. Chem., 2233,

705 (1956).
(2) S. Ellis and M. E. Simpson, ¢b7d., 220, 939 (1956).



