July 1966 New CoMPOUNDS 635
Tapre 11
5-SUBSTITUTED 5-(2-NAPHTHYL)HYDANTOINS
Caled, % —~——Found, HP———
R Mp, °C® Yield, % C H N C H N
CH; 247-248 83 69.99 5.04 11.66 70.31 4.97 11.53
n-Cs;H; 239~-240 78 71.62 6.01 10.44 71.84 6.09 10.30
1-CsH; 261-263 72 .. . 10.44 R ... 10.29
n-C.H, 201-202 76 72.32 6.43 9.92 72.21 6.49 9.85
1~CaH, 217-218 69 9.92 . ... 10.04
sec-C4Hy 256-257 57 . 9.92 . ... 10.01
t-CsHy 202~-293 dec 43 72.32 6.43 9.92 71.99 6.42 10.09
n-CsHn 188-189 72 72.95 6.80 9.45 72.96 6.66 9.39
-CoH, 244-245 87 9.45 . e 9,32
n-CeHis 177-178 85 9.03 9.01
n-C;H)s 167-168 95 8.63 ce e 8.74
n-CsHy 169-170 64 8.27 e e 8.24
n-CioHy» 167-163 73 7.65 7.62
n-CioHa; 169-170 70 7.10 e e 7.09
CiH; 281-282 63 - o 9.27 L . 9.32
1-CyoH; 323-324 68 78.39 4.58 7.95 77.82 429 8.33
2-CyH; 313-314 64 78.30 4.58 7.95 78.30 4.51 7.92

@ All melting points were determiued by the capillary method and are corrected.

® Carbon, hydrogen, and nitrogen microanalyses

were performed by the Huffman Laboratories, Inc., Wheatridge, Colo.

Heterocycles. II.! Synthesis of 3-Carbo-
methoxy-3-methyl-7,8-benzothiochromanone
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During an attempted syntheses of 11-thia steroid homologs,
the title compound was synthesized as an intermediate. The
method of synthesis is analogous to the route used by
Bachmann, et al.,? for the preparation of equilenin.

Experimental Section

Methyl 7,8-Benzothiochromanone-3-glyoxalate.—To a suspen-
sion of 3.2 g of sodium methoxide in 40 ml of benzeune was added
7.1 g of dimethyl oxalate, and the mixture was refluxed for 10
min. To the ice-cooled solution was added a solution of 6.4 g of
7.8-benzothiochromanone? in 70 ml of benzene over a 10-min
period, aiid the mixture was stirred at room temperature for 4 hr.
Within a few minutes a light red solution resulted, which soon
deposited a light yellow precipitate. The mixture was hydrolyzed
with 100 ml of water. The benzene solution which separated
was extracted twice with 60 ml of 29, NaOH solution and the
combined aqueous solution was acidified with dilute HCl. The
light yellow crystals were filtered off and dried. Recrystalliza-
tion from ethanol gave 7.3 g (819%) of glyoxalate as pale yellow
clusters which melted at 107-109°. Further recrystallizations
from alcohol gave a pure sample of mp 108.5-109.5°.

Anal. Caled for C;gHp0.8: C, 64.00; H, 4.03. Found:
C, 64.08; H, 4.10.

3-Carbomethoxy-7,8-benzothiochromanone.—A mixture of 7.0
g of the above-mentioned glyoxalate and 3.5 g of powdered soft
glass was heated at 180-200° for 1 hr with occasional stirring.
After cooling, the dark brown product was dissolved in a mixture
of benzene and acetone (1:1), and the solution was decanted
from the glass. The solution was evaporated, and the residue
was digested with methanol, whereupon crystallization took place.
Recrystallization from ethyl acetate gave 5.1 g of product, mp
114-116°, as yellow needles.

Anal. Caled for C15H1203S1 C, 6617,
C, 66.21; H, 4.52.

H, 4.44. Found:

(1) T. Moriwake, J. Med. Chem., 9, 163 (1966).

(2) W. E. Bachmann, W, Cole, and A. L. Wilds. J. Am. Chem. Soc., 61,
974 (1939): 62, 824 (1940); see also ref 1.

(3) I*. Krollpfeiffer and H. Schultze, Ber., 56, 1821 (1923).

3-Carbomethoxy-3-methyl-7,8-benzothiochromanone.— A
warm solution of 3.6 g of 3-carbomethoxy-7,8-benzothiochro-
manone in 30 ml of beuzene was added to a solution of sodium
methoxide prepared from 1.6 g of sodium and 30 ml of methanol.
The mixture was refluxed for 2 hr, cooled, and treated with 4 ml of
methyl iodide. After 1 hr at room temperature, an additional
4 ml of methyl iodide was added. The resulting mixture was
stirred at room temperature for 30 min, then refluxed for 2 hr,
cooled, neutralized with acetic acid, and evaporated nearly to dry-
ness. The residue was treated with benzene and water, and the
organic solution after separating was washed with 5%, NaOH so-
lution with water, dried, and evaporated. TRecrystallization of the
residue from ethanol gave 3.5 g (92%) of the product, mp 112~
113°, as tan needles.

Anal, Caled for CHi0:8: C, 67.12;
C, 67.30; H, 5.14.

H, 4.93. Found:

Synthesis of Some 3-Arylacetyl- and
1,3-Di(arylacetyl)indoles!

TraoMas E. Young aAND Mi1cHAEL F. MI1zZIaNTY?

William H. Chandler Chemistry Laboratory, Lehigh University,
Bethlehem, Pennsylyania

Received December 13, 1565

The recent demonstration of anticonvulsant activity?® of cer-
tain 3-acylindoles has prompted us to report eighteen new 3-
arvlacetylindoles, of which compounds Ia~n (Table I) were all
prepared by acylation of the corresponding indolylmagnesium
bromides with the appropriate arylacetyl chloride, a method first
described by Oddo? and briefly elaborated by others.® The 1,3-
diacyl derivatives (II) were also produced as coproducts, aud
could be obtained pure in several cases (Table IT). The 3-aryl-
acetyl-2-methylindoles (Io-r, Table 1) were prepared by reac-

(1) This investigation was supported by research Grant C-4425 from the
National Cancer Institute, National Institutes of Health, U. S. Public
Health Service.

(2) Abstracted in part from the Ph.D. Dissertation of M. F. M., Lehigh
Uuiversity, 1963.

(3) H. H. Keasling, R. E. Willette, and J. Szmuszkovicz, J. Med. Chem.,
7. 94 (1964).

(4) B. Oddo and L. Sessa, Gazz. Chim. Ital., 411, 234 (1911).

(5) N. P. Buu-Hoi, E, Bisagni, and C. Routier, J. Chem, Soc., 625 (1957);
8. Takagi, A. Sugii, and K. Machida, Pharm. Bull (Tokyo), §, 617 (1957);
T. E. Young, J. Org. Chem., 27, 509 (1962); T. E. Young and M. F. Mizi-
anty, tbid., 29, 2030 (1964).
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ij Loamae W T D » Tan T F E 2-Phenyl-4-(5-chloro-3,4-dimethoxybenzal )-5-0xazolone.- -
: - This precursor, obtained in 94¢ wvield from 5-chloro-3,4-di-
| L2 FEgERskEsz g o 5 see = met,h()x_yl?enzaldehyde" by a standard procedure,’® crystallized
e R - & front 959 ethanol us yellow ueedles, mp 159-160°.
{ KRR ESEZXBEEETZEENZETZ 8 Anal. Caled for CisHuyCINO,: N, 4.07. Fouud: N, 4.11.
— 2-Phenyl-4-(2-chloroe-3,4-dimethoxybenzal)-5-0xazolone.---2-~
= = Chloro-3,4-dimethoxybenzaldehyde!! was analogously couverted
= Z <. s - g (999, yield)‘to this azlactone, which crystallized from 93¢,
=2 L e AT E L ARTLOAT S A D7 S ethanol as bright vellow needles, nip 163-164°, ]
EZCZZCoCAZTRALEEZ > Z50 = Anal. Caled for CeHuCINO,: N, 4.07. Found: N, 3.89.
SN S S RS S B N Preparation of Arylacetic Acids.—The foregoing azlactones and
= ;I:E E.: :a_c mg i Eu_o mﬁ ':.:: - mu_o = :gj =} ! E.: :.: ; one additional isonier already reported!? were all converted via
SACRORCRCECRCRCRCRCROR SR SRCE SR SRR SN a standard procedure!®® to the corresponding chlorodimethoxy-
= phenylacetic acids, the properties of which are summarized in
(CLemghaSLg8oegLUxlen é .Table.: 111 along with Lhe‘intermediate methyl esters.  2-Methyl-
=.L’|> R 1~ £ 3,4-dimethoxyphenylacetic acid, also fabl}lated, was prepared

—~ Trwowee CTLDeTecOLD front 3-methyl-4-chloromethylveratrole!! via the nitrile route.!3

. . = Arylacetyl chlorides were all prepared by the familiar SOCI,

B ED o FNNT NI s O method, and, with the exception of 2-chloro-4,5-dimethoxy-

T =) e e SN e e © - =z = . . I .

SR T T phenylacetyl chloride (Table I1I), were all liquids purified by
~ 2 : o I Tt ' distillation. Because of the usual difficulties attending ultimite
=5 3 = purification and analysis of these common derivatives, they
2L f2aupmLuLLRmCRURUASn E were redistilled and used directly in the reactions with various
=2 3 T indolylmagunesium halides. The identity of these acid chlorides

3 = was it each case coufirmed by itcceptable analysis of a subsequent

ol £ = transformation product (viz., the indolyl ketones, Tables I and

E Ei ZESEZIRERes ;:: SSzAURY :,_ II?. The ?r_vl_ group, pereein.t.‘tg_e vields, an(.i boil'mg_ points,

o < respectively, were uas follows: 35-chloro-3,4-dimethoxyphenyl-,
- 63, 138-140° (2 mm); 2-clhloro-3,4-dimethoxyphenyl-, 85,
. e g 145-149° (2 mum); 2-methyl-3,4-dintethoxyphenyl-, 82, 114-1 18°
PS¢ PEZLREZES5IYE T B8ES & (1 mm); 3,4-dunethylphenyl-, 93, 102-104° (5 mm);4% 3 4-di-
ST TR TR T T chlorophenyl, 88, 158-161° (20 mm);!4 2,3-diniethoxyphenyl-, 87,
FEESLSRETLESERERLEER ¢ 113--115° (2 mm):<¢ 2-bromo-4,5-dinlethoxyphenyl-, 60, 158
N = NN =g ~=20 2
- - < (6) R. Seka, Ber.. 86, 2008 (1U23); . also J. \. Ballantine, C. 18 larrett,
[is=Rusfi=alionlicsflaniiasficolienlizelicalicsiien iy Sl avliuniicofiunliic R. J. 8. Beer, 3. G. Boggiano, 3. Kardley, B, I, Jennings, and A. Rolertsou,
:L;’ = J. Chem, Soc., 2227 (1957): M. Kunori, Nippon Kagaku Zasshi, 83, 831
. &) £ (1962).
& janRiasiieolicsNocliaalioniioniiian 5 :E ;5 E é junfiiafiacllias gj (¥) Melting points were determiined on a Mel-Temp apparatus and arc
—= corrected. Infrared spectra were determined in KBr on a Perkin-Llmer
é Model 21 spectroplivtemeter. Iudole, 2-mmethylindole, and d-bromoindale
= v v v T = were obtained fromn the Aldrieh Cliemjcal Co.  3,6-Methylenedioxyindele
! snjia=lisniieniicniicaliosiuefiononiinlia e all ZF=Z 3T was prepared Ly adaptation of luvebner's catalytic reduction method for
5 5.6-dimethioxyindole.  NMjcrvanalyses were performed by Dr. V. B. Tish
~— - l% of Lehigh Universiiy.
= T T o ~ v8) C. I Huebuer, 11, AL Troxell, and D, C, Selwoeder, F.o Am. Chem.
aelicolieolice RS Ib= 10 Nevlle e rI S R ler Je rliclic sl Mow g Sor., T6, 5887 (1953); «f 11 Burton and J. A. Duffield, J. Chem. Soc.. 78
= (1944).
_ T (9 F. s, Wittwer and L. . Raiford, J. Org. Chem., 10, 527 (1945).
=32 T3 o T e _ o F (10) (@) J. . Buck and W. 5. lde, “Organic Syntheses.” Coll. Vol. 11,
- Z faflian) ;: 2 Z 2 = e as! l; z 2 \’J ’T‘ Z S ::: Z —4-1 Juh'n Wiley and b’f)u?, Inc..'I\.ew \(:1}\ N. Y., 1943, p 35;: (1) 1. R. Snyder.
:E mﬂ ;—‘_2 J. 8. I’.uc‘k, and W, 3. Ide, thiid., 1 333, i = B
D0 5 é (11) K. D. Hornbaker aud A. Liurger, J. Am. Chem. Soc., 77, 5314 (1955).
L2229 oo e . 112) 2-Plienyl-4-(2-cliloro-4,5-diinethoxybeuzal) -5-oxazolone; T. I{ame-
=1 3 3 3 3 é‘ = — L2 — =z = = ﬁ — - tani, O, Umezawa, Y. Sato, . Ogasawara, 5. Shibuya, M. Ishiguro, and
AAAAAENTa0ARTA ~CE Sz D. Mizuno, Yukugaku Zusshi, 88, 838 (1963); Chem. Abstr., 60, 447a (1964).
=% (13) J. R. Ruhoft, ref 1, 1 292: R. Adams and A. F. Thal, "Organic
~ [ Svntheses,” Coll. Vol. I, Jalin Wiley and Sous, Inc., New York, N. Y., 1941,
=] = E ES) - = = —_ 3 = p 107,
ARAICRUMAETE SN ITDETEO £ -,2 (14) These acid i:hloricles were prepared froin known arylacetic acids: (a)
;:‘ 1. L. May and I. Mosettig, J. Org. Chem., 11, 632 (1946): (b) E. $pith
- '5 —? and E. Mosettig, Ann., 433, 138 (1923); (c¢) R. Pschorr, 1bid., 891, 35
g‘ e — o = » s - . ,Ti B (1912):  id) British Patent 869,504 (May 31, 1961); Chem. Abstr., 55,
gET = Pm A= mH = B2 RT z 24790f (1961); () J. ¥. Back aud W. H. Perkin, J. Chem. Soc., 1675 (1924);

(f»J. A, King and I'. H. McMillan, J. Am. Chem. Soc., 78, 4911 (1451).
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1,3-Di1(arYLAcETYL)INDOLES (II)

July 1966
R1, R, Yield,
and %°
Compd® Ry R: Rs R4 Rs Mp, °C (pure)
c H MeO H H H 135.5~136 20
h H Me Me H H 136-137 32
1 H Cl Cl H H 200-202 75
k H MeO MeO Cl Br 219-220.5 52¢
m H Me Me H Br 143-144 19

@ Letter designations and substituent distribution are consistent in Table I and II,

crystallized from aqueous acetone, the others from 959, ethanol.

Infrared, ——Caled, Jo—— ~——Found, J5——u
p (C=0) Formula C H N C H N
5.72,5.92 C2H2sN O 75.53 5.60 3.39 75.72 5.99 3.7t
5.80,35.95 CxHaNO: 82.11 6.64 3.42 82.20 6.83 3.46
5.76,3.95 CauHisCliNO: 58.68 3.08 2.85 58.73 3.13 2.85
5.51,5.90 CogHuaBrClNO¢ 54.13 3.89 2.25 54.17 4.06 2.27
5.77,5.96 CpH2BrNO: 68.85 5.36 2.86 68.77 5.28 2.87
b Yield based on arylacetyl chloride. ° Re-

TasLe 111
SoME PHENYLACETIC AcID DERIVATIVES
ArCH,COX
Bp (mm) or A —~—Caled, %=——  ——Found. Pp——
Ar X mp °C¢ yield Formula C H C H
5-Chloro-3,4-dimethoxyphenyl OH 94-95 560 CicH:1C104 52.07 4.81 32.28 4.97
5-Chloro-3,4-dimethoxyphenyl OMe 114-115.5 (0.05) 61d CuHisCl0s 54 .00 5.36 54.28 5.46
2-Chloro-3,4-dimethoxyphenyl OH 138-140 44° C1:HuClO4 52.07 4.81 52.22 4.90
2-Chloro-3,4-dimethoxyphenyl OMe 125-125.5 (0.12) a7 CuHuClO4 54.00 5.36 54.21 5.39
2-Chloro-4,5-dimethoxyphenyl OH 121-123 63> CoHuCl04 52.07 4.81 52.18 4.98
2-Chloro-4,5-dimethoxyphenyl OMe 111-111.5 (0.05) 69> CuH1iClO4 54 .00 5.36 54.28 5.85
2-Chloro 4,5-dimethoxyphenyl Cl 73.5-75 84 Ci1oH,0Cl1:03 48.22 4.05 48.50 3.83
2-Methyl-3,4-dimethoxyphenyl OH 109~110 66 CuH1404 62.84 6.71 62.80 6.83

@ All acids were crystallized from benzene-petroleum ether (bp 60-70°), and the acid chloride from petroleum ether.

on azlactone.

162° (3 mm);!c 3,4-methylenedioxyphenyl-, 79, 101-102° (1
mm);4¢ 3-methoxyphenyl-, 70, 104-109° (2 mm).14

Acylation of Indoles via the Oddo Reaction. General Pro-
cedure.—A solution of 0.05 mole of indole (or 5,6-methylene-
dioxyindole or 5-bromoindole) in 25 ml of anhydrous benzene was
added dropwise during 10 min to a vigorously stirred solution of
0.05 mole of phenylmagnesium bromide, prepared in the usual
way, in 50 ml of anhydrous ether. The resulting mixture was
refluxed for 2 hr, then cooled to —10° in a Dry Ice-methanol
bath. A solution of 0.05 mole of the arylacetyl chloride in 20
ml of benzene was then added dropwise during 45 min while the
temperature was maintained at —8 to —10°. The cooling bath
was then removed, the mixture was stirred for another 30 min,
and finally hydrolyzed by addition of 25 ml of 109, aqueous
NH,CI. The resulting solid product was collected by filtration,
washed several times with ether, and air dried. Further treat-
ment of the crude product followed one of the three following
procedures, Properties of the final pure products are summarized
in Table I (3-arylacetylindoles) and Table II (1,3-di(arylacetyl)-
indoles).

Method A. Direct Formation of a 3-Arylacetylindole.—This
situation occurred only in the case of 3-(2-methyl-3,4-dimethoxy-
phenylacetyl)indole (Ia), which was directly purified by re-
crystallization from 959, ethanol.

Method B. Predominant Formation of 1,3-Di(arylacetyl)in-
doles.—The crude products were purified by recrystallization
from 959, ethanol (except where otherwise noted) and had the
properties collected in Table II. These pure diacyl compounds
(IT) were hydrolyzed as illustrated by the following explicit
example.

3-(3,4-Dichlorophenylacetyl)indole (Ii).—One gram (0.0021
mole) of (I1i) was refluxed for 5 min with a solution of 5 ml of
109, NaOH in 15 ml of 959 ethanol. The resulting solution was
diluted with 20 ml of water and cooled. The precipitate was
collected by filtration, washed with water, air dried, then re-
crystallized from 939, ethanol to yield 0.60 g (989) of pure (Ii)
(¢f. Table 1).

Method C. Formation of Gross Mixtures of Mono- and Di-
acylindoles.—In these cases the crude products, although
distinetly crystalline, did not yield either pure 3-arylacetyl- or
1,3-di(arylacetyl)indoles even after repeated recrystallization.
Such mixtures were therefore directly hydrolyzed with agqueous
alcoholic NaOH, as described under method B, to yield the pure
3-arylacetylindoles.

Method D. Seka’s Reaction.—The reactions of 2-methylin-
dole with 3,4-methylenedioxyphenyl-,5 3,4-dimethylpheuyl-,®

(15) W. Reeve and W. H. Earecksen, J. Am. Chem. Svc., T2, 3299 (1930).
(16) F. Benington, R. D. Morin, and L. C. Clark, J. Org. Chem., 25, 2066
(1960).

b Yields based

3,4-dichlorophenyl-,’ and 2,4-dichlorophenylacetonitriles’” in
anhydrous ethereal HCI solutionn were all accomplished by essen-
tially the same procedures previously reported.s

(17) W. Reeve and P. E, Pickert, J. Am. Chem. Soc., 79, 1932 (1957).

Derivatives of 4-Phenyl-A%"-butenoides!
Price Trurrr axD SHARON G. TrUITT

Department of Chemastry, North Texas State University,
Denton, Texas 76203

Received March 22, 1966

In our efforts to prepare physiologically active compounds we
have prepared a series of a-arylidene-v-substituted AS.v-buteno-
lides?~® (see Table I on following page).

These compounds were tested for autitumor, antischistosome,
autiviral, and antibacterial activities. The lactones were in-
active in these tests except that compounds 1, 9, and 12, which
contain the nitrogen mustard group, showed slight antileukemia
activity.?

Experimental Section

The «-arylidene-+-phenyl-a8.v-butenolides were prepared by
heating 0.05 mole of the appropriate g-aroylpropionic acid, 0.055
mole of aldehyde, 8.2 g of sodium acetate, and 16 ml of acetic
anhydride on a hot plate until homogeneous. The heating was
continued o a steam bath until crystals separated. The re-
action mass was allowed to cool, filtered, washed with water and
sodium bicarbonate, and recrystallized from ethanol.

(1) Supported by a grant (Cy-03908) from thie National Institutes of
Health and a Faculty grant from North Texas State University.

(2) W. Borsche, Ber., 4T, 1107, 2718 (1914),

(3) R. Filler and L. M. Hebron, J. Am. Chem. Soc., 81, 391 (1959).

(4) M. M. Shah and N. L. Phalniker, J. Univ. Bombay, 18, 22 (1944);
Chem. Abstr., 89, 2289 (1945).

(3) V. K. Paraniipe, N. L. Phalniker, and B. U. Bhide, ¢bid., 1TA, 69
(1949); Chem. Abstr., 44, 1480¢ (1850).

(6) C. Hana and F. W. Schueler, J. Am. Chem. Soc., T8, 741 (1953).

(7) The antileukemia tests were arranged through CCNSC and were
earried out at the Department of Medicine, University of Miami, Miami,
Fla.



