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tion behavior of a monomer into a “reactivity” 
term Q, correlated with the degree of conjugation, 
and a “polarity” factor e. Experimental data are, 
summarized in Tables I, I1 and 111. 

TABLE I 
STYRENE ( M 1 ) - P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  (M2) SYSTEM 

Monomer composition Polymer composition 
Mole fraction Ma % c1 Mole fraction M, 

0.070 8 . 4  0.054 
.159 15.2 . lo5  
.274 24.8 ,192 
,428 31.1 ,261 
.654 42.2 .420 
.842 48.6 ,541 

1.000 64.0 .999 
71 1.31 * 0.2 r2 = 0.10 * 0.02 

TABLE I1 
METHYL METHACRYLATE ( M l ) - P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

(M2) SYSTEM 

Mole fraction Ma % c1 Mole fraction MI 
0 .2  8 . 6  0.051 

.4  21.7 .156 

.6  33.9 .289 

.8 49.7 .553 

. 9  56.0 .715 
1 .0  63.9 .994 

Monomer composition Polymer composition 

11 e 4.0 * 0 . 4  f a  0.35 * 0.05 

’rABLE 111 
Monomer Q e 

Styrene 1 . 0  -1.0 
Methyl methacrylate 0.64 0.0 
Pentachlorostyrene 0.2 +0.25 
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Heterocyclic Basic Compounds. XI. 7-Bromo- 
and 7-Iodo-quinolines’ 

BY A. E. CONROY,~ HARRY S. MOSHER~ AND FRANK C. 

Various workersk8 have synthesized N-substi- 
tuted 4-amino-7-halogen quinolines, certain of 
which possess considerable antimalarial activity. 
Outstanding among these is 4-(7-chloro-4-quin- 
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olylamino)-2-diethylaminomethylphenol,s SN 
10,75l.’O The present note describes the synthe- 
sis of the 7-bromo- (SN 13,167) and the 7-iodo- 
(SN 13,168) analogs, which were obtained by 
coupling, according to Burckhalter, et aZ.,B 4-am- 
ino-2-diethylaminomethylphenol and the appro- 
priate 4-chloro-7-haloquinoline. The 4-chloro-7- 
haloquinolines were prepared by the method of 
Price and Roberts’ starting with the m-haloaniline 
and ethoxymethylenemalonic ester. The inter- 
mediate 4-hydroxy-7-haloquinolines and 4-chloro- 
7-haloquinolines have also been prepared by Sur- 
rey and Hammere by another method. The melt- 
ing points reported by these authors do not agree 
in certain cases with those found in this work. 

Experimental11 
3-Carbethoxy-4-hydroxy-7-bromoquinoline.-The inter- 

mediate ethyl a-carbethoxy-0-rn-bromoanilinoacrylate was 
obtained in 40% yield (45 9.) by allowing a mixture of 50 
g. of m-bromoanilinel* and 63 g. of ethoxymethylenema- 
lonic ester” to stand overnight. The resulting solid mass 
was twice recrystallized from a 1 : 1 osolution of ether and 
ligroin; white needles, m. p. 70-71 . This material, 40 
g., was cyclized by refluxing in diphenyl ether according 
to Price and Roberts.? After recrystallization from di- 
phenyl ether, followed by thorough washing with diethyl 
ether, there was obtained a 44% yield (15 9.) of 3-carb- 
ethoxy-4-hydr~xy-7-bromoquinoline as a white powder, 
m. D. 307-309 . 

Anal. Calcd. for G2HloOSNBr: C, 48.65; H, 3.38. 
Found: C, 48.74; H, 3.54. 

3-Carbethoxy4-hydroxyy-7-iodoquinoline.-The inter- 
mediate ethyl a-carbethoxy-B-rn-iodoanilinoacrylate was 
obtained in 43% yield (78 9.) by allowing a mixture of 90 g. 
of m-iodoaniliine’* and 89 g. of ethoxymethylenemalonic 
ester to  stand overnight. The resulting solid mass was 
recrystallized once from acetone and once from a 1 : I solu- 
tion of ether and ligroin; white needles, m. p. 92-93’. 
The product, 70 g., was cyclized and purified as in the 
above case, There was obtained a 45% yield (28 9.) of 3- 
carbethoxy-4-h~droxy-7-iodoquinoline as a white powder, 
m. p. 302-304 . 

Anal. Calcd. for Cl2HloO~NI: C, 42.00; H, 2.92. 
Found: C, 42.44; H, 3.17. 
4-Hydroxy-7-bromoquinoline.-The intermediate 4-hy- 

droxy-7-bromoquinoline-3-carboxylic acid was obtained 
in ‘70% yield (8 g.) by the hydrolysis of 13 g. of the 3- 
carbethoxy-4-hydroxy-7-bromoquinoline with 5% sodium 
hydroxide solution according to the method of Price and 
Roberts?; light yellow powder, m. p. 266’ dec. The 
decarboxylation of 7 g. of this material was carried out by 
heating at 300’ until the evolution of carbon dioxide ceased. 
The resulting crystalline cake was recrystallized from 95% 
ethanol giving 4 g. (6870) of 4-hydroxy-7-bromoquinoline 
as light tan crystals, m. p. 289-291’ (lit.6 279-281 ”). 

Anal. Calcd. for CiHsONBr: C, 48.20; H, 2.68. 
Found: C, 48.01; H,  2.76. 
4-Hydroxy-7-iodoquinoline.-The intermediate 4-hy- 

droxy-7-iodoquinoline-3-carboxylic acid was obtained in 
6670 yield (15 9.) by the hydrolysis of 25 g. of the 3-car- 
bethoxy-4-hydroxy-7-iodoquinoline with 5% sodium hy- 
droxide solution; light grey powder, m. p. 263’ dec. The 
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decarboxylation of 13 g. of this material was carried out 
by heating at  330" until the evolution of carbon dioxide 
ceased. The resulting crude 4-hydroxy-7-iodoquinoline 
was recrystallized from 50% ethanol; 6 g. (54%) of light 
yellow powder, m. p. 306-308" (lit.6 346-348'). 

Anal. Calcd. for CsH60IGI: C, 39.8.5; H,  2.22. 
Found: C, 40.31; H,  2.55. 
4-Chloro-7-bromoquinoline.-Three grams of the 4- 

hydroxy-7-bromoquinoline was converted to 4-chloro-7- 
bromoquinoline by treatment with phosphorus oxychlo- 
ride essentially as described by Surrey and Hammer.6 
After recrystallization from 95'5 ethanol there was ob- 
tained a Slyo yield (2.0 8.) of the 4-chloro-7-bromoquino- 
line as white crystals, m. p. 105-106" (lit.6 100.5-101.5°). 

Anal. Calcd. for CgHSNClBr: C, 44.50; H, 2.06. 
Found: C,  44.76; H ,  2.35. 
4-Chloro-7-iodoquinoline.-This was obtained in ail 

analogous manner from 4 g. of 4-hydroxy-7-iodoquinoline. 
Recrystallization from 7570 ethanol gave a 35% yield ( lb5  
9.) of light yellow crystals, m. p. 101-102" (lites 101 ; 
lit.695.5-97'). 

4-( 7-Bromo-4-quinolylamino) -2-diethylaminomethyl- 
phenol.-The hydrolysis of 35.4 g. of 2-diethylamino- 
methyl-4-acetylaminopheno114 was accomplished by re- 
fluxing for two hours with 300 ml. of 6 hydrochloric acid. 
The PH of the solution was adjusted to approximately 3 
with 105 nil. of a 40% sodium hydroxide solution. To 
250 ml. of this solution was added 22 g. of 4-chloro-7- 
bromoquinoline and the reaction mixture was refluxed for 
three and one-half hours according to the method of 
Burckhalter and co-workers.*.lb The viscous oil which 
separated was removed, dissolved in methanol, and repre- 
cipitated by dilution with dilute ammonia solution. The 
product, after twice recrystallizing from a 1: 1 solution of 
95T0 ethanol and acetone, was obtained in 55% yield 
(20 8.) as a light yellow powder, m. p. 206-208" dec. 

Anal. Calcd. for CmH220SgBr: C, 60.00; H, 5.50. 
Found: C, 59.96; H, 5.73. 

4- (7 -Iodo-4-quinolylamino) -2 -diethylaminomethyl- 
phenol.-This was prepared and purified in a similar 
manner from 16 g. of 4-chloro-7-iodoquinoline ; 49y0 
yield (12 g.), light yellow powder, m. p. 196-108" dec. 

Anal. Calcd. for C2oH220NaI: C, 53.70; H ,  4.YZ. 
Found: C, 54.18; H,  5.16. 
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N- (Hydroxylethylmethylaminoethy1)- 

BY JOHN W. CUSIC 

Many derivatives of phenothiazine have re- 
cently been made and studied for their anti-his- 
taminic properties. 

The 8-chlorotheophyllin salt of N-(dimethylamino- 
ethyl) -phenothiazine was made by the author and tried 
clinically by Gay and Carliner.' Halpern2 has reported 
extensively on several phenothiazines and recently N-pyr- 
rolidylethylphenothiazine has been reported by Hunter, et 
a1.8 

phenothiazine SC 1923: a New Antihistaminic 

(1) Gay, c t t . ,  Bull. Johns Hopkins Hosp. ,  83, 356 (1948). 
(2) Halpern, Conipt. rend. SOL. b i d . ,  140, 361, 363 (1946). 
(3) Hunter. ef 01 , THIS JOTIRNAL.  70, 3100 (1948). 

N- (H ydroxylethylmethylaminoethyl) -phenothiazine 
(SC 1923) has been prepared by the reaction of N-methyl- 
ethanolamine with N-( 6-chloroethylphenothiazine) .I I ts  
hydrochloride melted a t  185-186 '. Anal. Calcd. for el,- 
H21N2SOC1; S, 9.52. Found: S, 9.62. The metho- 
bromide melted a t  154-155 '. Anal. Calcd. for C18H2SN2- 
SORr; Br,20.21; S,8.11. 

When tested by Dr. Homer Freese of our Pharmacology 
Department according to the histamine spray technic of 
Loew5 SC 1923 had an ED60 = 0.43 * 0.15 mg./kg. as 
compared to  an EDao of 0.66 * 0.13 mg./kg. for p-di- 
methylaminoethylbenzhydryl ether. 

Its effect on the mammalian capillary bed has been 
studied by Haley.6 

Found: Br,20.24; S,8.02. 

(4) Gilman, THIS JOURXAL, 66, 888 (1944). 
( 5 )  Loew, eic , J Phurni und Erper.  Therap , 83, 120 (1945) 
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Non-exchange of Sulfur between Carbon Di- 
sulfide and Hydrogen Sulfide in Benzene Solution 

BY DAVID L. DOUGLAS, ROBERT A. COOLEY AND 
DON M. YOST 

The recent communication of Edwards, et aL,l 
in which they mention a study of the exchange of 
S=35 in aqueous solution with carbon disulfide as a 
separate phase, prompts us to report some work 
done in this laboratory in 1941. We undertook 
the investigation of the exchange of F5 between 
H$335 and carbon disulfide in benzene solution. 
Our experiments, detailed in Table I, showed that 
no exchange greater than the experimental error 
(1%) occurs between carbon disulfide and hydro- 
gen sulfide in benzene solution after ninety-five 
hours a t  120'. 

TABLE 1 
THE SON-EXCHASGE BETWEEN CARBON DISULFIDE AND 

HYDROGEN SULFIDE IS BENZENE  SOLUTION^ 
Time 

ex- 
of Concns. of R 

Observed activity, ex- reactants, 
Temp., change, moles/liter X 108 counts/min. change, 
*C. hr. H2S CSz HzS CSz max. 
97 1 4.2 108 411 * 3  0 * 1 0 . 3  

120 96 4 . 2  108 178* 1 0 1 2  . K  
120 95 1 . 2  108 181 * 1 0 * 1 3 

Experimental.--The source of the active sulfur and the 
counting technique are described in a previous paper.3 
A CSp-CaHe solution was made up by weighing out reagent 
grade carbon disulfide and mixing it with reagent benzene 
in a volumetric flask. The H2S36-C6Hs solution was pre- 
pared and analyzed by standard methods. 

In a typical experiment 1 ml. of each of the two solu- 
tions were pipetted into a glass bulb of 5-10 ml. capacity. 
This was immediately immersed in liquid air and sealed 
off. The bulb was then placed in boiling water or a ther- 
mostated oven for a measured period of time. On com- 
pletion of the run the hydrogen sulfide was trapped in 1 N 
sodium hydroxide and precipitated as silver sulfide. The 
carbon disulfide in the benzene was separated as potassium 
xanthate and precipitated as copper xanthate. The 
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