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drostene-17a-01-3,11,17-trione, m.p. 238-242°;
[a]?®Dp +121° (¢, 0.48 in CHCl;) and the known
A‘-pregnene-17a-01-3,11,20-trione,’® m.p. 232-
235°; [a]*p +186° (¢, 0.33 in CHCI;). - The con-
version of VII into VI under conditions reported!!
to effect the expansion of ring D in 17e-hydroxy-
progesterone served to establish the structure of
VI. ‘
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POLYPEPTIDE HELICES IN PROTEINS
Sir:

About fifteen years ago! I discussed the principles
underlying protein structure and proposed that
the polypeptide chains in proteins, when not nearly
fully extended, have folded or helical structures,
with adjacent folds or turns of the helix connected
by N-H - - - O hydrogen bonds. Considerable evi-
dence has since accumulated in favor of these pro-
posals and they are now generally accepted.

As the simplest examples illustrating these prin-
ciples, I discussed a folded structure containing
7-atom rings

—C—NH—CHR—CO—}?’—

and helices containing 8-atom rings
~-NCHR-CO-NH-CHR-C-

and 10-atom rings

—g—( NH-CHR-CO),-N-
Bragg, Kendrew and Perutz? have recently con-
sidered similar 11-atom ring

helices, assuming in both exactly four amino-acid
residues per turn, and Pauling, Corey and Branson?
have advocated the 13-atom ring helix with about
3.7 residues per turn. They pointed out, as I
had done in the case of the 10-atom ring structure,
that it is not necessary that this number be inte-
gral. (At the recent Chemical Conclave I mis-
takenly believed and stated that their model was
merely a refinement of my 10-atom ring structure.)
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An 1l-atom ring structure is possible,* consistent
with the published X-ray data and with all of Paul-
ing and Corey’s postulates regarding bond angles
and distances, except that the N-C* bond is not
in the C-C’O-NH plane, but makes an angle of
about 30° with it. ‘This is not unreasonable, on the
basis of their estimate of about equal contributions
of structures containing coplanar nitrogen and
tetrahedral nitrogen. On the other hand, approxi-
mate coplanarity has been found in glycylglycine?
and acetylglycine® crystals; this would seem to
favor the 13-atom ring structure, which permits
such coplanarity. However, since the energy
difference associated with the difference in bond
orientation is probably small and may be counter-
acted by environmental differences, this evidence
is not very strong.

In neither the ll-atom ring structure nor the
13-atom ring strueture is the C==0O bond tilted
with respect to the axis of the helix more than the
N-H bond, unless the assumptions made are con-
siderably in error. Hence, the infrared spectrum
differences, tentatively and cautiously attributed
by Bamford and co-workers? to such a difference in
angle of tilt, should probably be interpreted in some
other way.

In agreement with Bamford and his colleagues, I
believe that, pending further experimental data,
both of these structures should be considered pos-
sible for the alpha synthetic polypeptides, the alpha
fibrous proteins and corpuscular proteins. Per-
haps both types are sometimes present together,
in fibrous natural proteins for example. All other
types of structure seem to be definitely elimi-
nated, at least for the alpha synthetic polypep-
tides, by the X-ray data.”*
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COORDINATES OF THE 11-ATOM RING POLY-
PEPTIDE HELIX
Sir:

In order to facilitate comparison of the 11-atom
ring helical polypeptide structurel? with other
structures and with experimental data, I have
calculated atomic coérdinates, on the following as-
sumptions: (1) the translational and rotational
shifts per amino-acid residue are 1.47A. and 100°,
as observed?—* in poly-(methyl glutamate); (2)
the bond distances and bond angles are those
assumed by Pauling and Corey,® except that some
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