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173° was obtained. The «  :utary analysis indicated
that it was an acctate of S-hydroxy-i-pteridinone. _
Anel.. Caled. for CHNO: C, 46.6; H, 2.93; N, 27.2.
~ Fouud: C,46.5; 1,2.93; N,27.2.
Acknowledgment.—We wish to express our
gratitudce to Mr. O. Sundberg and his associates for
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THE STRUCTON NUMBER RULE
Sir: :

A theory according to which many propertics of
solids and liquids can be related ta the numbers and
propertics of the “'structons’ present, recently has
been outlined.! A “structon” is defined as an
atoin or ion or molecule or group of atoms of a given
kind, surrounded it a specified manner. A “struc-
ton number rule,” relating the minimutm aumber of
structon types (S) to the number of degrees of
ccuposition frecdom (F), was presented.

Application was made specifically to sodium sili-
cate glasses. When the theory is extended to other
systemss, including liquid solutions, it appears
advisable to ecxpress the structon number rule
somewhat differently. Oue can still use the same
equation, but now C denotes the number of types
of contact between unlike structon centers. In the

S=C4+F+2 (n

Na.0-Si0, system, C is two, there being ouly Na-O
and Si-O contacts. In a solution composed of two
molecular specics, fonming strong contacts with each
other (e.g., by hydrogen-bonding), C is one, regard-
less of whether or not [ike moleculés also form strong
contacts. : .

To detennine the number of each of S types of
structons requires S equations. For each of the
C types of contact between different types of struc-
ton centers (A, B), there is one equation, equating
the number of coutacts betwecn A-type structon
centers and B neighbors to the number of contacts
between B-type structon centers and A neighbors.
Thus, in the high-silica region of the sodium silicate
system

2Noasiy + 2Nocsixg + Nogiaxeg = 4Nsiuy  (2)
&)

There is one normalizing equation. In the so-
diurn silicate example, it expressed the fact that
the total number of oxygen-centered structons
equals unity (since the quantity of glass being con-
sidered was.that containing a single atom of oxy-

gen)
CY

“In molecular solutions, the normalizing equation
may show that the sum of the mole fractions equals
unity.

(1) M.L.Hugging, J. Phys. Chem., 88, 1141 (1954).

Nocsi.ng + 3Nowsi.avg = 6Nvaw

Noasy + Nousi.xeg + Norsiang = 1

. equations, such as eqs. (2) and (3).

There is also anotlicr equation, in many cases,
expressing the over-all neutrality or valence-bal-
ancing requircment; e.g.

Nxaggy + 4Nsigy = 2{Noasa + Noasuya + Nosiaval
(5

The number of degrees of composition freedom
gives the number of additional equations required
to fix the numbers of all structons present. This,
zvith the other relationships just given, leads to eq.

1). . '
In molecular solutions, the ncutrality equation is
no longer of use, hence eq. (1) must be replaced by

S=C+F+1 (6)

This is also the equation to use if all the structon
charges (sce ref. 1) are zero, since then the ncutral-
ity equation is not independent; it can be obtained
by appropriate addition of the structon-contact
This applics,
for example, to pure silica.

Application of structon theory and the structon
number rule to molecular solutions will be made in
another paper.
RESEARCH LABORATORIES
Eastaan Kovak Coypaxy
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Mavrice L. Huenins

A CARCINOGENIC OXIDATION PRODUCT OF CHO- '
LESTEROL
Sir:

The obscrvation! that a crude progesterone prep-
aration prepared® by permangunate oxidation of
cholesterol dibromide and debromination produced
tumors in 329 o the mice tested initiated an ex-
tended investigation in which various products of
oxidation of cholesterol have been prepared in Cam-
bridge and tested for carcinogenicity in Santa Bar-
bara. Some of the coripounds submitted for assay
were suggested by specific hypotheses (an abnormal
cholesteryl ester,? an epoxide derived from a 7.5,-
9,11-dicne,* As-cholestene-3-onet), others were em-
pirically observed known or new* products of

(1) P. Bischoff and J. J. Rupp, Cancer Rescarch, 8, 403 (19186).

(2) M. A. Spielmaa and R. K. Meyer, Tris Jourxar, €1, 833
(1939).

(3) L. F. Fieser and W', P. Schneider, i3id., T4, 2254 (1932).

(4) L. P. Fieser, Bull. s0¢. c¢him., 31, 541 (19:"4); Sesence, 119, 3099
(1054).

(§) L. P. Fieser, Tutta Journat, 18, 4377, 4386, 4395 (1033).
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oxidation of cholesterol. Nouc .. e products adl-
. ministered as aqueous colloids have had a careino-
genic effect, although a number of them adminis-
tered in sesaific oil have produced posilive results,
indicating that the prescnce of sesame oil is an es-
scutiul link in the carcinogenic chain® As re-
cently reporcted.” clinlesterol a-oxide, A¢-cholesternie-
3.6-dione, and the 1:1 complex® of 63-hydroxy-at-

—_

A cholestene-3-one and epicholesterol when injected

into mice in scsame oil produced fibrosarcomas in
19437 of the mnice at the average age of 13-14
months. These coupounds produced negative re-
sults when administered as aqucous colloids.

We wish now to report discovery of a still more
potently carcinogenic oxidation product. A3-Choles-
tenc-3-one, an easily isomerized and highly reactive
substance that is oxidized by lead tetraacetate to
the da-acetoxy derivative,® combines with molecu-
lar oxygen in hexane solution at 23° to give a com-
pound that erystallizes from methanol in ncedles,
m.p. 180°, APtOH 23G my (EF = 16,850).

Anal. Caled. for CnH.O; (416.62): C, 77.83:

- H, 10.65. Found: C, 77.82: H, 10.72. The sub-
stance gives an innnediate color with sodium iodide—
acetic acid (thiosulfate titer: mal. wt. 425) and is
reduced to 68-hydroxy-A‘-cholestene-3-one (III),

CH, CH,| CH,
! o
L —> —s
\ O/Q/ o’ Oi)/
H - OK
1 I It

m.p. 193°%, ap + 27.2° Chf, mixed urp. 103-104°.
Since the ultraviolet absorption corresponds to that
of III, and since reduction of hydroperoxides is
known to cleave the oxygen-oxygen bond, the sub-
stauce is identified as 63-hydroperoxy-At-cholcs-
tene-3-one (I1).

The hydroperoxide IT was given in three spaced
subcutaneous injections of 5 mig. each in sesauie oil
to each of 32 Marsh-Buffalo mice.* At the age of
12 mouths, fibrosarcotnas have appeared at the site
of injection in 13 of the mice treated (average tu-
mor age 9.6 mo.), and-17 of the remaining mice were
still alive. No fibrosarcomas were observed in lit-
ter-mates given the same amount of IT in aqueous
colloidal solution, nor in a series of coutrols (up to

: 1'81 months of age) which reccived only sesame
oil.

Indirect evidence that the precursor I can be
formed from cholesterol in the body is afforded by
isolation of probable transformation products:
At.cholestene-3-one, ' A'f-cholestadicne-3-one!!
(swine splecen, arteriosclerotic aorta), and coprosta-

- none'® (ambergris). The possibility that antioxi-

(6) P. Rischoff, C. Lopez and J. J. Rupp, Abst. Am. Chem. Soc..
March 3-C (1954).

(7) F. Bischoll, C. Lopez, . J. Rupp aed C. L. Cray, Federation
Proc., 14, 183 (1933),

(8) L.F. Fieser and R. Stevenson, Tris Jourwac, 76, 1728 (1954),

(9) Supported in part by graat C 1535 C from the National Cancer
Institute, Natiooal Institutes of Health, PHS. :

(10) V. Prelog,etal, Hels. Chim. Acta, 30, 1080 (1917),

(11) E. Huedegger, L. Ruzicks sod E. Tagmass, idid., 3¢, 220§

(1043).
- (12) B.Lederer, ot ol., ibid., 39, 1354 (1940).
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POLARIZATION OF THE 1850 A. BAND OF AMIDES!
Sir: '

We have recently carried out a wmecasureinent of
the direction of the transition mioment vector for
the first N,V transition in arnides.? Observations
were made on sublimation flakes of myristamide?

(C1sH»CONH,) with light polarized along the @ and

b erystallographic axes, which are also the principal
directions, in the region between 2300 and 1600 A
The orientation of samples in these experiments was
obtained crystallographically with the aid of X-ray
precession pliotographs. The ratio of the optical
densitics observed along the principal directions
over the long-wave-length one-third of the main
band was found to be constant at D,/Dy = 14.62.
This gives for the oricntation of the electric moment
8 = =% arctan 0.262 where ¢ is measured from the
@ axis. The two oricntations referred to the amide
group itsclf were comnputed from the known crystal
structure of myristamide? and are 9.1° and 26.7°
from the line joining the nitrogen and oxygen (sce

Fig. 1).
G
0 ey

Fig. 1.—Possible oricntations of the electric vector for the
1850 A. electronic absorption band in amides.

Neither of these values agrees with conclusions

from a receut experiment* in which absorption at
2100 A. was found to occur essentially along one of
the principal directions (also here the ¢ crystallo-
graphic axis)’ of crystalline N-acetylglycine. In
that work it was inferred that absorption must be
nearly along the carbon-nitrogen line of the amide

group, a line which is only four degrees fromn one of

the principal directions. Possibly what was actu-
ally micasured was mainly a single allowed crystal
transition occupying a sinall region at the extretue
long-wave-length edge of the main absorption. Such
absorption would have to be along onc or the other
principal direction. Indeed we have found absorp-
tion in the region from 2120 to 2250 A. at the long-
wave-length edge of the band for myristamide
which is, within experimmental error, exactly along
the @ axis, a principal dircction. In addition, we

(1) Supported in part by the Air Research and Development
Command, Coatract No. AF 18(600)-375.

(2) J. $. Ham and ]. R. Platt, J. Chem. PAys., 20, 335 (1952);
end K. D. Hunt and W. T. Simpsoa, Tats Jourxasz, 75, 4540 (1953).

(3) The crysta! structure of myristaciide was determised by J. D.
Turaer, P5.D. Thesiy, University of Washington, 1953, aod refine

»y R.F. Adamsky, private communication, .
(4) ). C. Ward, Proc. Roy. Soc. (London), A218, 205 (1935).
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