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TABLE 1I

G-VaLUES FOR Gases FROM COPOLYMERS? OF STYRENE-d1-METHYL METHACRYLATE AND
STYRENE-d;-METHYL AcRYLATE?; Dose 1.0 X 107 Rap

G(Gas) From

Gldy-Gas/d-Gag)®©

Nondeuterated a-y- 8-y~ . p-dh- Isotope
Copolymer® Copolymer Copolymer  Copolvimer Isffect?
H, 0.072
18 (19) 36 (34) 33(35) 7.0
HD
CH, 0.137
23(23) 36 (36) 69 (62) 7.0
CH;D
HCOOCH; 0.125
17 (12) 34 (30) 52 (93) 5.0
DCOOCH;
CH;0H 0.068
¢(12) € (36) 41° 5.1
CH;0D

¢ Containing 0.5 mole fraction styrene. ® Figures in parentheses. ¢ Corrected for the contribution of hydrogen and HD) by
the styrene units in the copolymer. ¢ Calculated only for the methyl methacrylate copolymer. ® Not determined.
) A POiY

di-styrene, and deuterium or molecules such as ethane, di-
methyl ether, or methyl acetate, possibly only from bimo-
lecular radical coupling processes, were not detected.®

It is apparent that the hond in the styrene moiety of the
copolymer most sensitive to abstraction by -H, -CHj,
‘OCHj, and -COOCH; is the «-CH; the 8- and p-CH bonds
are somewhat more stable to such attack.

The reactions of the initially derived free radiculs occur to
about the same extent and specificity in the styrene-methyl
acrvlate copolymer (Table IT). The latter is a crosslinking
system,? in which protection aguinst crosslinking is afforded
by the styrene groups present. While the gas yields of this
copolymer depend not only on its composition, but on the
degree of crosslinking (the unirradiated copolymer is more
radiation sensitive than the crosslinked product) the ratio
(+(do-gas/di-gas) clearly indicates the significance of ab-
straction reactions in the radiation chemistry of the copoly-
mer.

The implication of these conclusions is that radiation
initiated damage noted in organic polymers is not a simple
function of the radiation stability of a particular bond in the
molecule.
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(8) ~v-Irradiation of a mixture of polystyrene-d; and poly-
wethyl methacrylate, obtained by coprecipitation from
solution of these substances. afforded HIY (from polysty-
rene-dp) as the only deuterated species.

Some 4,4’ -Bisdialkylaminostilbenes
F.H. C. SvewaRr
Recetved February 24, 1481
The compound obtained by the action of tin and

hydrochloric acid on p-dimethylaminobenzaldehvde
was deseribed as 2,6-bisdimethylaminoanthracenc

by Albano,! but was later found to be 4,4'-bix-
dimethylaminostilbene.? This reaction had been
extended to various other p-dialkylaminobenzalde-
hydes and the products erroneously cousidered to
be anthracene derivatives.®* Consequently, in
view of the interest which attaches to certain amino-
stilbenes as carcinogenic agents,? it seemed desirable
to collect these compounds, with relevant data,
under their correct designation as 4,4’-bisdialkyl-
aminostilbenes (I). The compounds are arranged in
Table I, which also includes two heterocyclic
dialkvlaminostilbenes of structure (Il). With one
exception these stilbene derivatives have not been
mentioned in the literature,

Fc\Ha R,
N CH=
RleN—@—CHz
- I . . - II —
EXPERIMENTAL

The p-dialkylaminobenzaldehydes were prepured from
the corresponding tertiary amines by the .\, N-dimethyl
formamide-phosphorus oxychloride procedure of Campaigne
and Archer,” and the reduction of the aldehydes by tin and
hydrochlorie acid effected by the standard procedure pre-
viously described.?

The following intermediates and derivatives have not
been reported hitherto.
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TABLE I

4,4-B1SDIALKYLAMINOSTILBENES

Com- Yield, _ Caled. ~ Found

pound B, R, R; % M.P. Formula C H N C H N

I CH,; CH; H 33 253-254¢ CigHnN, - — — — — —

I C.H; C.H. H 55 133.5-134.5" CoHau N> 8.9 9.4 87 82, 9.0 .0

1 CH;, C.H; H 25 167-168° CaoHas N2 8].6 8.9 0.5 81.9 87 9.4

I CH, CH, CH;, 39 175-17¢° CaoHaeN, 81.6 849 uv.5 81.4 8.7 4

1 CH,; CH; Cl 48 205.5-206 . 5¢ CsHaNCle 64.5 6.0 — 64.8 5.7 —

1 CH; CH, OCH; 55 206-207° CanH36N30, 3.6 80 8.6 73.8 6.9 8.7

I ClH; CH; CeHs 37 173.5-174.5¢  CuwHaN: 8.5 7.0 6.5 8.4 6.8 6.6
CH.-— —CHQ\

I R, = | 57 315-318¢ CHaNy 82.7 82 88 83.1 8.0 9.0
CH, CHS

11 H - - 54¢ 151-152.5¢ C:HasNo 82.7 8.2 8.8 83.2 8.5 8.8

11 CH; - - 33 168.5-164.5° CoHau N, 8.2 &7 8.1 83.4 87 7.9

1,2-Di-8-julolidylethylene T0-75 221-223¢ CeHaoN. 842 892 T 816 8.1 77

“ Liternture nmup. 250° (ref. 1); 253-254°5 ° From ethanol,

needles,

1.7-Dimethyl-1.2,3. 4-tetrah ydroguinoline was obtained in
53945 vield by reduetion of the corresponding quinoline
methiodide with tin and hydrochlorie acid, and was a color-
less Hguid with marked blue fluorescence, b.p. 127-130°/14
mm.

Anal. Caled. for C;yH;N: C, 81.9; H, 9.4; N, 87. Found:
C,82.2; H,9.0; N, 8.2.

The methiodide formed colorless needles from methanol-
ether mixture, m.p. 159-160°. The crvstals turned brown
rapidly in air.

Anal. Caled. for CLHNI: C, 47.5; H, 6.0; N, 4.6. Found:
C,47.7; H, 5.7: N, 1.6.

The methopicrate gave vellow cryvstals from aqueous
cthanol, m.p. 108-100°,

Anal. Caled. for CHpN.O5: C, 53.5; H, 5.0; N, 13.8.
Found: C, 533.5; H, 5.5; N, 13.9.

The picrate was prepared in benzene, and recrystallized
from ethanol. m.p. 148.5-149.5°.

Anal. Caled. for C;HNOq: C) 52.3; H, 4.7; N, 14.4.
Found: C, 52.4; H, 5.1; N, 14.3.

1,7-Dimethyl-6-formyl-1,2,3,4-lelrahydroquinoline was ob-
tained in 76 ¢ vield. Oily liquid, b.p. 208-216°/14 mm.

Anal. Culed. for C.Hi NO: C, 76.2; H, 8.0. Found: C,
76.0; H, 8.0.

Th oxime formed colorless plates from aqueous ethanol
nep. 131-133°.

Anal. Caled for CpHN:0: C, 70.6; H, 7.9; N,
Found: ¢, 70.6: H, 8.1; N, 13.3.

13.7.
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Reaction of the Pseudo Base 1,2-Dihydro-

1,2,3-triphenyl-2-quinoxalinol with Alcohols'*
Pavr. M. MApERr
Received Fobruary 28, 1961
Many of the quaternary ammonium salts in

which the quaternary nitrogen is a member of an
aromatic rmmg undergo a reversible reaction with

¢ From benzene-ethanol (1:2). ¢ From benzene. € Yellow

bydroxyl ion to give pseudo bases.’> The triphenyl-
methane dyes behave similarly, giving the analo-
gous carbinol bases. The pseudo and carbinol
bases generally react with simple aleohols to give
ethers when the aleoholic solutions are heated.?—1
Counsidering the scope of the reaction, it is sur-
prising that ether formation has apparently not
been observed for the quinoxaline pseudo bases,
even though the majority of those reported in the
literature were subjected to crystallization from
ethyl alecohol. 1119

It has now been found that the quinoxaline
pseudo base, 1,2-dihydro-1,2,3-triphenyl-2-quin-
oxalinol (I),'817 reacts readily with methyl, ethyl,
and n-butyl alecohols. The broad band wt 3300 em. —*
in the spectrum of I in Nujol mull is absent in the
spectra of the reaction products. This loss of
absorption in the OH region is consistent with
ether formation. The analytical data, too, are in
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