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The yield of pure, recrystallized (water—ethanol) peptides
is 85-90%.
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Dipole Moments of Central-Atom Molecules
By A. D. FRANKLIN

The general equation for the mean square dipole
moment of a molecule with a rigid skeleton given by
Eyring! may be solved in detail for the case of a cen-
tral atom to which several different rotating polar
groups are attached. An example is ethyl ortho-
carbonate. The observed moment should corre-
spond to the square root of this mean square mo-
ment.

Evyring’s equation in this case reduces to

pr=mrd st 2GR+ 2 (55
‘ i

i>]

where the subscript 4 refers to the ¢*® group, m =
>~ (m; + 7;), m; is the moment associated with the
13
bond joining the group to the central atom, and 7;
and 5; are the components of the group moment
along and perpendicular to this bond, respectively.
The averages, which drop out for the case of free ro-
tation, are to be taken over the various orientations
of the polar groups.

In Table I are gathered the observed moments
and those calculated assuming free rotation for sev-
eral examples of this type of molecule.

TaBLE [

Et represents the ethyl group; Me the methyl; and Ph the
phenyl group.

Debye units

Compound Caled. Obsd.
(EtO):SiH 2.8 1,782
(EtO)Ti 2.1 1.4138
(EtO):Si 2.1 1.70¢
(Bt0),C 2.1 1.1
(Me0),C 2.1 0.8
(EtO);TiCl 1.8 2. 873
(PhO)TiCl, 1.3 2.97¢
(CH,CI1),C 2.8 08
(CH,Br),C 2.6 0¢
(CH,I)C 2.3 0¢
(Et0),80 3.0 2,964
(EtO)PO 2.9 3.07¢

All bond angles about the C, Si, Ti, P and O
atoms were assumed to be tetrahedral. The con-
figuration of (EtO),SO was taken as identical to
SOCL.! Bond moments were either taken from

(1) H. Eyring, Phys. Rev., 89, 746 (1932).

(2) H. Spauschus, A. Mills, J. Scott and C. MacKenzie, THis
Jourwavr, 72, 1377 (1950).

(3) R. Crowe and C. Caughlan, ¢bid., 72, 1694 (1850).

(4) W. Svirbely and J. Lander, ¢bid., 70, 4121 (1948).

(8) L. Ebert, R. Eisenschitz and H. V. Hartel, Naturwissenschafien,
15, 668 (1927),

{6) K. Palmer, THIS JOURNAL, 60, 2360 (1938).
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Smyth and co-workers”®® or else calculated from
Pauling’s'® electronegativity values, and the equa-
tions given by Hannay and Smyth.!

There is no agreement evident in the table, the
observed values lying below the calculated in most
cases. It has been suggested that this trend is due
to an increase in the bond angle at the polar
group,®!* Although this may occur with the Ti
and Si compounds, it is not likely to be the cause of
the zero moment observed with the neopentyl com-
pounds. Since it can readily be shown that dipole—
dipole interaction alone is of the same order as &7,
and combined with steric hindrance would tend to
exclude configurations with large moments, suf-
ficient reason for the low moments can be found in
lack of free rotation. Yamasaki, ef al,,'® came to
the same conclusion regarding (MeO),Si on the
basis of electron diffraction studies,

Until more is known about the interactions be-
tween rotating groups upon the same molecule, it
can only be concluded that calculations based upon
free rotation in these molecules are unsatisfactory,
and although the dipole results do not rule out the
possibility of a wider oxygen bond angle in the Ti
and Si molecules, neither do they give any real in-
formation on this point.

() C. P. Smyth and K. McAlpine, J. Chem. Phys., 8, 499 (1934),

(8) C. P. Smyth, G, Lewis, A. Grossmann and F, Jennings, THIs
JOURNAL, 62, 1219 (1940),

(9) C. P. Smyth, ibid., 60, 183 (1938).

(10) L. Pauling, "'The Nature of the Cliemical Bond,” Cornell
Univ. Press, Ithaca, N. Y., 1939, p. 64.

(11) N, Hannay aud C. P. Smyth, THrs JOURNAL, 68, 171 (1946).

(12) R. Sauer and D. Mead, bid., 68, 1794 (1946).

(13) K, Yamasaki, A. Kotera, M. Yokoi and Y. Ueda, J. Chen.
Phys., 18, 1414 (1950),
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A Rearrangement in the Nenitzescu Reaction of
Cycloheptene with Acetyl Chloride and Aluminum
Chloride

By S. L. Friess anp REx Pinson, JR.

In the course of preparation of a series of acetyl-
cyclanes an attempt was made to synthesize methyl
cycloheptyl ketone (I) using the acylation pro-
cedure of Nenitzescu and Cioranescu.! In the
general procedure for the reaction, two moles of
aluminum chloride are added in portions to a mix-
ture of the olefin and acid chloride in cyclohexane
solvent at about -—10°, and upon warming slowly
to 70°, HCl is evolved and the saturated ketone
is obtained. For example

1. —10°, CeHy,
+ CH,COC1 4+ 2 AIC; ——Mm—————>
2. Warm to 70°

—COCH;
+ HC1

Nenitzescu found that the reaction progresses
quite satisfactorily for 5- and 6-membered cyclic
olefins, with the solvent acting as the ultimate
hydrogen donor for the production of the saturated

(1) C. D. Nenitzescu and E. Cioranescu, Ber., 69B, 1820 (1936).



