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is made in the literature* is the bromo-methyla-
tion of bromobenzene. 

A yield of 66% of a pure product is obtained 
when the photo-bromination is carried out under 
similar conditions (but with less bromine) as 
described for the preparation of p-bromobenzal 
bromide.* One hundred and two grams (0.60 
mole) £-bromotoluene, in a three-necked Pyrex 
flask, mounted with a mercury-sealed stirrer, a 
dropping funnel and a reflux condenser with gas-
trap, is heated in an oil-bath at 120° (bath 
temperature) and exposed to the light of a 100-
watt lamp. With constant agitation, 102 g. of 
bromine (0.64 mole) is added during thiee hours, 
and the stirring is continued for another thirty 
minutes. By this time, the evolution of hydro­
gen bromide has come to a standstill. The prod­
uct solidifies, upon standing, to a brownish 
crystalline mass and is filtered by suction from 
the adhering oil and washed three times with 30 
cc. of ethyl alcohol. The yield is 80 g. From 
the mother liquor, upon cooling with an ice-salt 
mixture, a second crystallizate (18-20 g.) is ob­
tained. The yield is 66%; m. p. of both crops 
61° sharp without further recrystallization. The 
product was identical with one prepared accord­
ing to Schramm,1 and gave the correct analysis. 
Calcd. for C7H6Br2: Br, 64.0. Found: Br, 63.7. 

(3) Stephen, Short and Gladding, J. Chem. Soc, 117, 524 (1920). 
(4) "Organic Syntheses," Vol. XVII , p. 20. 
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Adduct of Anthracene with m-Aconitic 
Anhydride 

BY JESSE WERNER AND PAUL NAWIASKY 

Ih connection with a research program being 
carried out in this Laboratory, it was found neces­
sary to prepare the Diels-Alder adduct of anthra­
cene with eis-aconitic anhydride. Malachowski, 
et at.,1 have investigated the chemistry of the so-
called cis and trans forms of aconitic anhydride 
and found decided differences in chemical be­
havior. The cis anhydride has quinonoidal prop­
erties since it adds to dimethylaniline and hydro-
quinone, whereas the trans does not.2 From this 
and other evidence, they deduced that the two 
anhydrides are structural rather than geometrical 
isomers. The structure which they arrived at for 
the cis form is (I). That for the trans form is 
(II), with a probable equilibrium existing between 
the keto and enol forms. Schonberg and Ismail3 

have found that the cis anhydride gives a red color 
with triphenyl phosphine, whereas the trans form 
gives no color at all, thus providing further evi­
dence that the cis isomer possesses quinonoidal 
properties, whereas the trans does not. The cis 

(1) Malachowski, Giedroyc and Jerzmanowska, Ber., 61, 2525 
(1928). 

(2) Cf. Norton, Chem. Rev., Sl , 468 (1942). 
(3) Schonberg and Ismail, J. Chem. Soc.. 1374 (1940). 

structure is that of a substituted maleic anhydride. 
Pfeiffer and Bottler4 regard maleic anhydride as 
the quinone of f uran, and as such it shows many of 
the reactions attributed to the quinone structure. 

o= c / \c=o 
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I II 
On refluxing with anthracene in xylene, the cis 

form was found to react very rapidly and in good 
yield in the Diels-Alder condensation. However, 
the cis form is rather difficult to obtain in a pure 
state, in contrast to the trans form. Since the 
trans form is slowly converted to the cis on melt­
ing or keeping in solution above its melting point, 
it was of interest to determine the relative dieno-
philic reactivities of the non-quinonoidal trans 
form and the quinonoidal cis form by refluxing 
the trans form with anthracene in xylene. The 
reaction in this case was quite slow, but the prod­
uct obtained was identical with that from the cis 
isomer. This indicates that the mechanism in­
volved a slow conversion of the trans to the cis 
form and a subsequent condensation of the cis 
isomer with anthracene. 

I t is of interest to note that both forms of 
aconitic anhydride contain the dienophilic C = C — 
C = O grouping. However, the dienophilic re­
activities of the two are quite different, the 
quinonoidal nature of the cis form evidently en­
hancing its dienophilic properties. 

Procedure.—Six grams of anthracene (Eastman Kodak 
Company) and 5.2 g. of either cis or trans aconitic an­
hydride (prepared according to Malachowski, et al.,1 and 
melting at 72-73° and 135-136°, respectively) were mixed 
with 50 cc. of xylene. With the cis isomer the mixture 
was heated rapidly to reflux for one-half hour; with the 
trans isomer the mixture was heated to reflux during one 
hour and refluxed for four hours. In both cases the mix­
ture was allowed to crystallize a t room temperature over­
night, after which the crystals were filtered off, washed 
with 100 cc. of xylene and dried on the steam-bath. The 
yield of pale yellow plates was 7.0 g. (63%) with the cis 
and 6.7 g. (60%) with the trans. Two recrystallizations 
from ethyl acetate gave pure white crystals, m. p. 262-
263 ° (dec.) in each case. 

Anal. Calcd. for CmH14O6: C, 71.85; H, 4.22. Found: 
(for cis), C, 71.72; H, 4.28; for trans, C, 71.60; H, 4.37. 

Mixtures of the two adducts showed no change in melt­
ing point. 

(4) Pfeiffer and BSttler, Ber., Sl, 1819 (1918). 
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2-(4-Homosulfanilamido)-quinoxaline 

B Y FRANK J. W O L F , RUSSELL M. WILSON, J R . , AND M A X 
TISHLER 

Owing to the recent interest in marfanil,1 the 
preparation of the corresponding homosulfanila-

(1) J. Klarer. KUn. Wochsckr., SO, 1250 (1941). 
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mido derivative of sulfaquinoxaline,2 [2-(4-
homosulfanilamido)-quinoxaline], was carried out. 

fY*\H 

This compound was synthesized by condensing 
N*-phthaloyl-4-homosulfanilyl chloride8 with 2-
aminoquinoxaline2 and hydrolyzing the resulting 
product. 

The pharmacological activity of the product was 
kindly tested by D. Smith and O. Graessle of the 
Merck Institute. I t was found to possess no bac­
teriostatic activity against E. coli, S. aureus, Cl. 
Welchii and D. pneumoniae Types I and II in 
vitro at concentrations in which marfanil was 
effective and did not prevent deaths due to D. 
pneumoniae Type I in the mouse when ad­
ministered subcutaneously or intravenously in 
doses at which marfanil was slightly active. 

Acknowledgment.—The authors are indebted 
to Dr. R. T. Major for his kind encourage­
ment and advice. 

Experimental 
2-(N*-Phthaloyl-4-homosulfanilamido) -quinoxaline.—A 

solution of 43.0 g. of N4-phthaloyl-4-homqsulfanilyl chlo­
ride and 16.8 g. of 2-aminoquinoxaline in 100 ml. of dry 

(2) Wcijlard, Tishler and Erickson, T H I S JOURNAL, 66, 1957 
(1944). 

(3) Bergeim and Braker, ibid., 66, 1459 (1944). 

PENICILLIN YIELDS FROM NEW MOLD STRAINS 
Sir: 

Following ultraviolet irradiation of spores from 
a monoconidial isolate of the well-known strain 
X-1612 of PenicUlium chrysogenum, a promising 
new strain, Wis. Q176, was obtained in June, 
1945. This has consistently surpassed its parent 
in penicillin production, usually by a considerable 
margin. 

In shake flask tests, 77% of the single spore 
lines from Q176 likewise exceeded X-1612 in 
yield. The best of these lines was Q176A8; 
76% of the single spore lines from this culture also 
outperformed X-1612, two of them giving yields 
somewhat greater than any flask yields reported in 
this communication. Strains Q176 and Q176A8 
have also been tested in shake flasks by the Depart­
ment of Agricultural Bacteriology and a similar 
increase in yield over X-1612 was obtained. 

Table I summarizes results obtained on strains 
Q176 and Q176A8 in both shake flasks and tanks. 
The shake flasks were 500-ml. Erlenmeyer flasks 
with 100 ml. of a medium containing per liter 

pyridine was heated on the steam-bath for two hours and 
then poured into water. The separated gummy material 
was taken up in 2.5 N sodium hydroxide, treated with 
Norite and filtered. The product was precipitated by 
acidification with glacial acetic acid, filtered and dried. 
The crude product weighed 24.7 g., m. p. 235-239° (48% 
yield). 

A sample for analysis was recrystallized from glacial 
acetic acid, m. p. 246-247°. Calcd. for C23H19N4O4:

4 

N, 12.61. Found: N, 12.90. 
2-(4-Homosulfaailamido) -quinoxaline.—The hydrolysis 

of 26.7 g. of crude 2-(N4-phthaloyl-4-homosulfanilamido)-
quinoxaline to 2-(4-homosulfanilamido)-quinoxaline was 
carried out by heating with 8 ml. of hydrazine hydrate 
(85% in water) in 400 ml. of absolute ethanol for four 
hours. The solution was then cooled and the resulting 
precipitate filtered. This precipitate was taken up in 400 
ml. of H2O and 100 ml. of 2.5 N hydrochloric acid and 
heated on the steam-bath for one and a half hours. At 
the end of this time the solution was filtered. The filtrate 
was made alkaline with 30% sodium hydroxide, treated 
with Norite, filtered and acidified with glacial acetic acid. 
After concentrating the solution to dryness in vacuo, the 
residue (8 g.) was dissolved in 6 2V ammonium hydroxide, 
treated with Norite and filtered. The filtrate was boiled 
until turbid. On cooling, light brown crystals separated; 
weight 4.8 g., m. p. 228° (25% yield). 

A sample for analysis was recrystallized from glacial 
acetic acid, m. p. 230°. Calcd. for Ci5Hi4N4O2S: C, 
57.31; H, 4.49; N, 17.83. Found: C, 57.55; H, 4.32; 
N, 17.85. 

(4) Microanalyses were kindly performed by R. H. Boos, J. H. 
McGregor and E. J. Thornton. 
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40 g. of lactose, 20 g. of corn steep liquor solids, 
3 g. of NaNO3, 0.5 g. of KH2PO4, and 0.25 g. of 
MgS04-7H20. They were incubated in a shaker 
at 23°. The tank fermentations were made at 
23° with 55 gallons of medium in 80-gallon tanks, 

TABLE I 

PENICILLIN YIELDS ON VARIOUS CULTURES 
X-1612 Q176 Q176A8 

Expt. units/ml." units/ml. units/ml. 

Shake Flask Fermentations 
1 67 212 
2 78 115 215 
3 94 125 178 
4 107 ... 129 
5 120 155 205 

Tank Fermentations 
l" 367" ... 337 
2 427 728 
3 501 920 

" S. aureus cup assay. b A different lot of corn steep 
liquor was used for each of the tank experiments. c Each 
tank yield figure is the mean yield of duplicate tanks 
which differed in yield by from 4 to 18%. 
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