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relative intensities), (2) a 59, deusity difference
between the amorphous and crystalline polymers
(0.99 as against 1.04), (3) a 35° difference in soften-
ing points between the amorphous and crystalline
polymers (37 as against 72°), (4) the observation
of definite birefringent spherulites, and (5) a
splitting of infrared bands which disappears above
72° and reappears on cooling. The change in the
appearance of the infrared absorption spectrum
on melting is shown in Fig. 1 for the frequency
range between 1500 and 1050 cm. %
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Fig. 1l.—Infrared absorbauce of poly-(¢-butyl acrylate):

, crystalline.

The same polymerization technique gave crystal-
line polymer from #-butyl methacrylate but not
from methyl acrylate, n-butyl, sec-butyl or iso-
butyl acrylates (or the corresponding methacryl-
ates!). This suggests that steric factors are helpful
in obtaining stereospecific polymerization. We
were not able to prepare crystalline polymers from
cyclohexyl acrylate.

(1) Fox and associates, THIS JoURNaL, 80, 1768 (1958), have pre-

pared crystalline poly-(methyl methacrylate) using different techniques
from ours and lower temperatures.
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STRUCTURE OF SUPRASTEROL-II!
Sir:

Suprasterol-II, an ultraviolet irradiation trans-
formation product of Vitamin D, has been shown
to possess the normal ergosterol side-chain? and an
acylatable hydroxyl group.®* The nature of the
ring system’ and the degree of unsaturation re-
mained in doubt.’$ Present findings permit the

(1) This work was supported, in part, by grant No. G-3589(C)-
Bio(5), U. S. Public Health Service.

(g)))A. Guiteras, Z. Nakamiya and H. H. Inhoffen, Ann., 494, 116
(1932).

(3))A, Windaus, J. Gaede, J. Késer and G. Stein, ¢bid., 483, 17
(1930).

(4) P. Setz, Z. physiol. Chem., 215, 183 (1933),

(5) M. Miiller, ibid., 388, 223 (1935).

(8) G. Ahrens, E. Fernholz and W. Stoll, Ann., 500, 109 (1933),
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assignment of a novel structure to this material.

Suprasterol-II possesses 4 C-methyl groups
(Kuhn-Roth) and upon guantitative microhydro-
genation in acetic acid is found to have three
reactive groupings, one of which is the frans-
symmetrically disubstituted double bond (970
cm.™) in the side-chain. The nuclear magnetic
resonarncespectrum indicates only fwo vinyl protons.
Hydrogenation over Pd-CaCQ; yields the 22-
dihydro derivative (no 970 cm.™! band; m.p.
120-121°; C, 84.12; H, 11.64) which shows no
vinyl proton absorption in the n.m.r. Suprasterol-
1T with osmium tetroxide gives a triol (in.p. 248-
256°; C, 77.95; H, 10.06; 970 cm.~!) which upon
hydrogenation vields a 22-dihydro derivative
(m.p. 232-233°; C, 77.71; H, 11.45) possessing no
absorption in the ultraviolet (esx; 140). Thus,
suprasterol-II possesses a trans-disubstituted and a
tetrasubstituted double bond and five rings,
one of which is reactive toward hydrogenolysis.

Tetrahydrosuprasterol-IT  (m.p. 99-100°, 1it.®
99-102°) shows high end absorption in the ultra-
violet (exs 5200) and no vinyl proton absorption in
the n.mr. and possesses 4 C-methyl groups. The
triol (m.p. 180-182°; C, 77.19; H, 11.36) obtained
by OsO, reaction shows no ultraviolet absorption
and upon cleavage with lead tetraacetate yields an
oily product possessing no aldehyde groupings.
Thus, tetrahydrogenation saturates the side-chain
double bond and cleaves a ring (indicating a cyclo-
propane structure) and leaves the tetrasubstituted
olefinic linkage. The generation of no additional
C-methyl groups suggests the absence of a methyl-
enic grouping in the cyclopropane ring.

22-Dihydrosuprasterol-IT (Amax 210 mpy, e 7100)
upon oxidation with CrO;~H,SO, in acetone yields
an oily ketone (no maximum above 220 my) which
upon chromatography over alumina gives 22-
dihydroisosuprasterone-IT (Amax 268 my, ¢ 19,200,
m.p. 125-126°; C, 84.39; H, 11.06; semicarbazone
m.p. 234-235° (dec.); C, 77.39; H, 10.26). These
data show that the tetrasubstituted double bond
in suprasterol-II is 3,y to the hydroxy! and that the
cyclopropane ring is attached to the g-carbon of the
olefinic linkage, 7.c., conjugated hefare and after
bond migration,
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Tetrahydrosuprasterol-IT upon similar oxidation
also gives rise to an oily non-conjugated ketone
which upon chromatography yields a crystalline,
conjugated, unsaturated ketone, tetrahydroiso-
suprasteronie-IT (Amax 242 my, e 14,600; m.p. 66—
$8°; semicarbazone, m.p. 233-234° (dec.); C,
76.24; H, 10.75). Ozonization of the ketone,
and then methylation of the resulting keto-ester,
vields a liquid ester (C, 77.21; H, 11.09) with
infrared absorption at 1736 cm.—! (ester) and 1704
cm. ! (six or larger ring ketone). Thus, the ke-
tone possesses a trisubstituted double bond which
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is both exocyclic to a six or larger membered ring
originally containing the cyclopropane-ene system
and conjugated to a ketome in a six or larger
membered ring.

The most likely structure which could arise from
vitamin D, and contain the structural requirements
is shown below.
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A NEW METHOD FOR THE SYNTHESIS OF BRIDGED
RING KETONES AND MEDIUM SIZE RING COM-
POUNDS

Sir:

Severnteen years ago a brief report from the
Leverkusen laboratories appeared! in which the
reaction between cyclohexanone and 1,4-bisdiazo-
butane was described as yielding a Ci product
with a terpene-like odor. The structure of this
material now has been established as 10-keto-
bicyclo[5,2,1]decane (I) by this series of reactions:
Compound 1, prepared in ca. 259, yield by the
in sttu ring enlargement procedure? from N,N’-
dinitroso - N,N’ - dicarbethoxy - 1,4 - diamino-
butane® and cyclohexanone, m.p. 113-115° (clear
at 120°), pliaed 1735 cm.—! (C==0 in 5-membered
ring), (amal. found for CiHisO: C, 78.63; H,
10.37) was converted to the lactone II with peroxy-
trifluoroacetic acid,* m.p. 96-98° (anal. found for
CioH1s0:: C, 70.89; H, 9.38; saponif. equiv. 167.9).
The lactone (II) was heated with thionyl chloride
in benzene solution,’® treated with ethanol, and sub-
jected to catalytic hydrogenation (one mole
equivalent absorbed). The resulting product was
saponified, converted to the acid chloride, and
treated with aniline to yield the anilide of the
known cyclononanecarboxylic acid,® m.p. 140-
141° (anal. found for CiHuNO: C, 78.36; H,
0.39). Thus, the presence of a 5-membered ring
(infrared) and a 9-membered ring taken in conjunc-
tion witha simple interpretation of the course of the
reaction? leaves structure I as the most reasonable
one. Further support for I is provided by the

(1) Petersen, U. S. Dept. of Commerce, Office of Technical Service
Report PB 694 (1941).

(2) C. D. Gutsche, ''Organic Reactions,”’ Vol. VIII, John Wiley
and Sons, Inc., New York, N. Y., 1954, p. 364.

(3) C.M. Samour and J. P, Mason, TEIs JoURNAL, 76, 441 (1954).

(4) W.D. Emmons and G. B. Lucas, tbid., 77, 2287 (1955).

(5) J. Cason, C. E. Adams, L. L. Bennett, Jr., and U. D. Register,
ibid,, 66, 1764 (1944).

(6) K. Schenker and V. Prelog, Hely, Chim. Acia., 86, 896 (1953).

We are indebted to Professor Prelog for carrying out the melting point
and infrared comparisons with our sample.
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facile formation of a dibromide, m.p. 134-135°
(anal. found for CiHuBr:0: C, 39.05; H, 4.77)
and by the base-catalyzed exchange of two hydro-
gen atoms for deuterium atoms. These latter
reactions indicate the compound to be readily,
a fact not unexpected from a consideration of the
molecular model of I, although this structure
resides at the edge of Bredt rule territory.” The
ring enlargement of cycloalkanones with bis-
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diazoalkanes provides a method for the synthesis
of certain bicyclic systems (carbobicyclo([5,2,1]
systems apparently have not been prepared pre-
viously) as well as a method for the synthesis of
medium size carbocyclic ring compounds. The
potentiality of the latter is suggested by the con-
version of II to 4-hydroxycyclononanecarboxylic
acid (IV), m.p. 86-87.5° (anal. found for Ci1y;H 1403
C, 64.68; H, 9.58) and to 4-ketocyclononanecat-
boxylic acids (V), m.p. 33-35° (anal. found for
CuHis0s: C, 64.81; H, 8.55). Accompanying I
are other materials, the structures of which have
vet to be elucidated.
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DEPENDENCE OF THE OPTICAL ROTATORY POWER
OF PROTEINS ON DISULFIDE BONDS
Sir:

It has been known for a long time that most of
the native proteins are levorotatory and that their
rotation on denaturation increases considerably in
the levo direction. An increase in levorotation
also has been observed when the helical form of
polyamino acids in non-polar solvents was con-
verted into a random coil form by adding increasing
amounts of a polar solvent.!? It has been sug-
gested,®* therefore, that the decrease in levorotation

(1) P. Doty, J. H. Bradbury and A. M. Holtzer, Tars JoUrNaL’
78, 947 (1956); P. Doty, A. M. Holtzer, J. H. Bradbury and E. R*
Blout, ibid., T6, 4493 (1954).

(2) E.R. Bleut and M. Idelson, ¢bid., T8, 497 (1956).

(3) J. T. Yang and P. Doty, ibid., 79, 761 (1957).
(4) G.Markusand F. Karush, 1bid., 79, 134 (1957).



