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TABLE 1
SUBSTITUTED PHENYLETHYNYLCARBINOLS®

Vield, M. p., Empirical OCH,, % Mol. wt. M. p., Empirical OCH:, % Acetyl, %
Substituents % °C. formula Caled. Found Caled. Found °C, formula Caled. Found Caled. Found
4-0H-3-CH,0/ 77 83-84 CuHuOs 17.4 17.3 178 169  93.5-94 CuHuOs 11,8 11.7 32.8 32.3
3,4-Dimethoxy? 78 99 CuHi:0s 32.3 32.3 192 206 42-42.5 CisHuO« 26.5 26.6 18.4 17.9
4-C:H;0-3- CH;O" 91 81-82.5 CisHuOs 30.1* 30.3* 206 201 64.5-65° CuH1O« 25.0° 25.3° 17.3 16.6
3,4-CH:0* 93 84.5-835 CypHsOs ... 55.5-66.56¢ CuHuO: ... 19.7 19.8

¢ Phenylethynylcarbinol, obtained in 799, yield, melted at 29—30° n®p 1.5511. The reported values are: m. p., 22°,¢
n®p 1.5508,2 1.5505,3 n?lp 1.5482.4 The benzoyl derivative m. p. was 82-—84° and the mercury derivative m. p. was 162-
163° (reported m. p., 167-168°4). b u4%.5p 1.5696. °#»®p 1.5292. 4 #%.5p 1.5375. ¢ Total alkoxyl calculated as
methoxyl ! Vielded a mercury derivative as an unstable salt unsuitable for characterization. ¢ Mercury deriv. ob-
tained in 91% yield, m. p. 147.5-150°. Anal. Calcd. for CuH»OdHg: methoxyl, 21.3. Found: methoxyl, 21.5.
» Mercury deriv. obtained in 969, yield, m. p. 140~-142°. Anal. Caled. for CoHoOgHg: alkoxyl (as methoxyl), 20.3.
Found: alkoxyl, 20.1. * Mercury deriv. obtained in 769, yield, m. p. 170-171°. Anal. Caled. for C5H1.OsHg: Hg,
36.4. Found: Hg, 35.6.

color was dispelled a solution of 0.5 mole? of the aldehyde maleic acid, to explain the low Copolyrnerization
in anhydrous ether was added dropwise and the mixture  ro;otivities of maleates as compared with the cor-
stirred six hours. The flow of acetylene was continued .

throughout the reaction period. Ammonium chloride responding fuma.ra%tes.) .

(0.5 mole) was then added and the ammonia evaporated The low reactivity of pentachlorostyrene is ap-
overnight under nitrogen. The carbinol was separated parent from the reactivity ratios and particularly
from the salt with ether and recovered from the washed from the low Q value reported below. The Q-¢

and dried ether solution in a suitable manner. In the . e L <
reaction with benzaldehyde the carbinol was recovered values indicate that the substitution of chlorine

by fractional distillation. The crude carbinols from ver- atoms in the ring has made the vinyl double bond
atraldehyde and 4-ethoxy-3-methoxybenzaldehyde, which more positive, as expected, but has reduced the av-

were crystalline and only slightly soluble in ether, were tort
separated by filtration and purified by recrystallizing from e1_'age 1:eact1v1ty t 0 about.20% of that of SFYII ene.
ethanol. The dried ether solutions from the reactions Since in other ring chlorinated styrenes either a

with piperonal and vanillin were added to petroleum ether ~ slight increase, or no change, in reactivity is ob-
to precipitate the carbinols as oils which crystallized. gerved, the suggestion of steric inhibition of reso-
The carbinol from piperonal was purified by distillation ;. ..6 in pentachlorostyrene seems reasonable.

and that from vanillin by several recrystallizations from . A . .
toluene. y Y We would expect a similar reduction in copoly-

The acetyl derivatives were prepared using excess acetic merization reactivity in the case of 2,6-dichloro-
anhydride in pyridine at room temperature and the mer- styrene. Marvel and co-workers® have reported
cury derivatives were obtained by the procedure of John- 501y merization of 2,6-dichlorostyrene with bu-
son and McEwen.? . . ' . .
—_— tadiene at a single monomer ratio; their results

(6) In the case of vanillin one-fourth mole was used because one : : : :
equivalent of sodium acetylide was lost through reaction with the are in harmony with this eXpeCtatlon’ although the

phenolic hydroxyl. point cannot be definitely established from this
(7) Johnson and McEwen, THis JOURNAL, 48, 469 (1926). single measurement.
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and the Sprague Electric Company, was purified
by recrystallization (m. p. 110.5-112°) and was
Steric Inhibition of Resonance in Pentachloro- copolymerized to low conversion at 70° with sty-
styrene rene and methyl methacrylate, using benzoyl per-
oxide as catalyst. Copolymers were precipitated
. with methanol, and monomers were removed by
Ross! has recently reported that the ultraviolet extraction with ether and repeated precipitation
absorptlon spectrum of 2,6-dichlorobenzoic acid from benzene. Copolymer Composition was de-
shows characteristics which may be attributed to  termined by chlorine analysis, using a Parr Bomb
steric inhibition of resonance. o ) method. Reactivity ratios were evaluated graph-
We have studied the copolymerization behavior jcally with the aid of the well-known copolymeri-
of pet}tachlorostyrene, with styrene and with zation equation
methyl methacrylate. Our results indicate a sim-
ilar steric effect in pentachlorostyrene. Appar- diMy) _ IMy] n[My] + [My]
ently the two ortho chlorine atoms and the vinyl diM] T M) ML) + (VG
group are sufficiently large so that the latter is Q and e values for pentachlorostyrene were also
forced out of the plane of the benzene ring, reduc- estimated graphically, using as reference standards
ing the extent of conjugation and therefore the the values initially assigned to styrene and methyl
reactivity of this styreme derivative with free methacrylate by Alfrey and Price* in their semi-
radicals. (Lewis and Mayo? have postulated a empirical scheme for resolving the copolymeriza-
similar steric inhibition of resonance in esters of (3) Marvel, Inskeep, Deanin, Juve, Schroeder and Goff, Ind. Eng.

(1) Ross, THIS JOURNAL, 70, 4039 (1948). ’ Chem., 39, 1486 (1947).
(2) Lewis and Mayo, 4bid., 70, 1533 (1948). (4) Alfrey and Price, J. Polymer Sci., 3, 101 (1947).
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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, IT and III.

TABLE I

STYRENE (M;)-PENTACHLOROSTYRENE (M) SYSTEM

Monomer composition Polymer composition

Mole fraction M, % C1 Mole fraction M:
0.070 8.4 0.054
.159 15.2 .105
.274 24.8 .192
.428 31.1 .261
.654 42.2 - ,420
.842 48.6 .541
1.000 64.0 .999
ri=1.381 =02 =0.10 = 0.02

TABLE II

METHYL METHACRYLATE (M;)-PENTACHLOROSTYRENE
(M;) SYSTEM

Monomer composition Polymer composition

Mole fraction M2 % C1 Mole fraction M3
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

r1=4.0=0.4 rs = 0.35 = 0.05

TaBLE 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. XII. 7-Bromo-
and 7-Iodo-quinolines!

By A. E. Conroy,? HARRY S. MosHER® AND Frank C.
WHITMORE*

Various workers® 8 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-

(1) Taken in part from a thesis submitted by Edward A. Contoy
to The Pennsylvania State College in partial fulfillment of the re-
quirements for the Ph.D. degree.

(2) Present address: American Cyanamid Company, Calco Di-
vision, Bound Brook, New Jersey.

(3) Present address: Department of Chemistry, Stanford Uni-
versity, Stanford, California,

(4) Deceased.

(5) Andersag, Breitner and Jung, U. S. Patent 2,333,970, C. A., 85,
3771 (1941); Cerman Patent 683,692, Chem. Zentr., 110, 11, 2446
(1939).

(6) Surrey and Hammer, THiS JoURNAL, 68, 115 (1946).

(7) Price and Roberts, ibid., 68, 1206 (1946).

(8) Burckhalter, ef ¢l., U. S. Patent 2,419,109, C. A., 41, 4815
(1947).
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olylamino)-2-diethylaminomethylphenol,? SN
10,751.1 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 al.,® 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 Hammer® by another method. The melt-
ing points reported by these authors do not agree
in certain cases with those found in this work.

Experimental!!

3-Carbethoxy-4-hydroxy-7-bromoquinoline.—The inter-
mediate ethyl a-carbethoxy-8-m-bromoanilinoacrylate was
obtained in 409, yield (45 g.) by allowing a mixture of 50
g. of m-bromoaniline!? and 63 g. of ethoxymethylenema-
lonic ester!? to stand overnight. The resulting solid mass
was twice recrystallized from a 1:1 solution 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 449, yield (15 g.) of 3-carb-
ethoxy-4-hydroxy-7-bromoquinoline as a white powder,
m. p. 307-309°.
Anal. Caled. for CipHjgO3NBr:
Found: C, 48.74; H, 3.54.
3-Carbethoxy-4-hydroxy-7-iodoquinoline.—The inter-
mediate ethyl a-carbethoxy-8-m-iodoanilinoacrylate was
obtained in 439, yield (78 g.) by allowing a mixture of 90 g.
of m-iodoaniline!? and 89 g. of ethoxymethylenemalonic
ester to stand overnight. The resulting solid mass was
recrystallized once from acetone and once from a 1:1 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 459, yield (28 g.) of 3-
carbethoxy-~4- ydroxy-7 -iodoquinoline as a white powder,
m. p. 302-304°.
Anal. Caled. for CuHmOaNI:
Found: C, 42.44; H, 3.17.

4-Hydroxy-7-bromoquinoline.—The intermediate 4-hy-
droxy-7-bromoquinoline-3-carboxylic acid was obtained
in 709, 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. (68%) of 4-hydroxy-7-bromoquinoline
as light tan crystals, m. p. 289-291° (lit.® 279-281°).
Anal. Caled. for CiGH{ONBr: 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
66% yield (15 g.) by the hydrolysis of 25 g. of the 3-car-
bethoxy-4-hydroxy-7-iodoquinoline with 5% sodlum hy-
droxide solution; light grey powder, m. p. 263° dec. The

C, 48.65; H, 3.38.

C, 42.00; H, 2.92.

(9) Burckhalter, e¢f g!., presented before the Medicinal Section of
the American Chemical Society, April 9, 1946.

(10) The Survey Number, designated SN, serves to identify a drug
in the Monograph “A Survey of Antimalarial Drugs, 1941-1945,"”
F. Y, Wiselogle, editor, Edwards Brothers, Ann Arbor, Mich., 19486.

(11) All melting points are uncorrected. Analyses by Arlington
Laboratories, Fairfax, Virginia.

(12) Winans, Tmis JoURNAL, 61, 3564 (1939).

(13) Fuson., Parham and Reed. J. Org. Chem., 11, 194 (1946)



