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is wel l d o c u m e n t e d . A p r e v i o u s r e p o r t of t h e s y n t h e s i s 
of 5 , 7 - d i m e t h o x y i n d o l e 2 via d e c a r b o x y l a t i o n of t h e cor
r e s p o n d i n g 2 -ca rboxy l i c ac id of m p 178° , r e p o r t e d 
t h e indo le as h a v i n g m p 1 5 9 - 1 6 0 ° . I n o u r h a n d s , 
5 , 7 - d i m e t h o x y i n d o l e w a s p r e p a r e d in a n u n e q u i v o c a l 
m a n n e r a n d t h e l i t e r a t u r e m e l t i n g p o i n t a n d r e p o r t 
of i t s p r e p a r a t i o n a r e a p p a r e n t l y in e r ro r . 

Experimental Section3 

3,5-Dimethoxy-2/3-dinitrostyrene.—To a solution of 3,5-di-
methoxy-/3-nitrostyrene4 (5.1 g, 0.024 mole) in AC2O (90 ml) 
was added, with stirring, powdered Cu(N03)2 (7.2 g) portionwise 
over 70 min. Red fumes were evolved and the temperature rose 
to 70°. Stirring was continued for 1 hr, the reaction mixture was 
poured over ice, and the resultant product collected by filtra
tion. Recrystallization from EtOH yielded 4.32 g (75%) of 
pale yellow needles, mp 179-181°. Anal. (C10H10N2) C, H, N. 

5,7-DimethoxyindoIe.—Fe powder (30 g) was added to 3,5-
dimethoxy-2/3-dinitrostyrene (8.6 g, 0.033 mole) in AcOH (150 
ml, 80%). An exothermic reaction occurred on slightly warming 
the mixture. The mixture was allowed to stand 1 hr, diluted with 
H2O, and extracted with CH2CI2. The organic layer was washed 
with H 20, dried (MgSOi), filtered, and evaporated to dryness to 
yield an oil 4.3 g. Chromatography on silica gel yielded 3.3 g 
(57%) of product, mp 81-83°. Recrystallization for E t 2 0 -
pet ether gave a sample, mp 83-84°; nmr (60 Mcps, CDC13), 
6.45 multiplet, 2 H, 6.76 doublet, 1 H, and 7.1 triplet 1 H (aro
matic protons) and 8.4 ppm broad band 1 H, (amine proton). 
Anal. (C ioH u N02)C,H,N. 

(2) V. Oskar Sus, M. Glos, K. Moller, and H. D. Eberhardt, Justus 
Liebigs Ann. Chem.. 583, 150 (1953). 

(3) Melting points were taken in capillaries and are uncorrected. 
(4) H. Lloyd, E. A. Kielar, R. Hight, S. Uyeo, H. Falles, and W. Wild-

man, J. Org. Chem., 27, 373 (1960). 

TABLE I 

METHYL ESTERS OF THENILIC ACIDS 

Yield, 

No. R,R' Mp °C % Formula6 

2 2-Thienyl 92-94 69 C U H K A S J 
3 3-Thienyl 80-81 70 CuH10O3S2 

4 ,5-Chloro-2-thienyl a 92 CnHsCljOjS: 
5 2-Thianapthyl 103-104 62 Ci9H„03S2 

"Liquid, molecular distilled at 130° (0.01 torr). 6 All com
pounds analyzed correctly for C,H,S. 

TABLE II 

A'-METHYL-3-PIPERIDYL ESTKRS OF THENILIC ACIDS 

Yield, 
Mp °C % No R,R' 

6 2-Thienyl 201-204 
7 3-Thienyl 228-231 
8 o-Chloro-2-thienyl 203-205 

2-Thianapthyl 233-234 

24 
48 
37 
42 

Formulaa 

C,6H2„C1N03S2 

C16H20ClNO3S2 

C16H,8C13N03S2 
C24H24C1N03S2 

" All compounds analyzed correctly for C,H,N,S. 

fluxed under N for 30 min longer than required to effect soln. The 
cooled soln was acidified with coned HC1 to congo red and im
mediately extracted with E t 2 0 . The dried (Na2SC>4) extracts were 
treated with excess CH2N2 and stirred for 30 min, and solvents 
were removed at reduced pressure. The residue was recrystallized 
from pet ether (bp 60-90°). 

N-Methyl-S-piperidyl Esters (Table II).—A mixture of 0.01 mole 
of methyl thenilate, 0.01 mole of Af-methyl-3-piperidinol, and 0.01 
g of NaOMe in 40 ml of dry heptane was refluxed 6 hr under N2. 
The cooled soln was washed with H2O, dried (Na2SCL,), and taken 
to dryness by rotary evaporator. The residue was dissolved in 
20 ml of i-PrOH, and 20 ml of E t 2 0 saturated with dry HCl was 
added. The amino ester hydrochloride was recrystallized from 
90% EtOH-H 2 0 . 
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C o m p o u n d s of t y p e 1 h a v e b e e n s h o w n t o b e p o t e n t 
a n t i c h o l e n e r g i c s a n d p s y c h o t o m i m e t i c s . 1 I n c r e a s e s in 
p h a r m a c o l o g i c r e s p o n s e w h e n R = p h e n y l is c h a n g e d 
t o t h i e n y l h a v e b e e n n o t e d . 2 W e wish t o show t h a t 
c o m p o u n d s of t y p e 1 c a n b e s y n t h e s i z e d d e s p i t e t h e 

OCOCRR'(OH) 

1 

CH3 

m a r k e d i n s t a b i l i t y of t h e then i l i c acids.3a> 

Experimental Section4 

Methyl Thenilates (Table I).—A suspension of 0.01 mole of the 
thenil6 in 20 ml of H 2 0 and 0.05 mole of KOH was stirred and re-

* To whom correspondence should be addressed. 
(1) J. H. Biel, L. G. Abood, W. K. Hoya, H. A. Leiser, P. A. Nuhfer, and 

E. F. Kluchesky, J. Org. Chem., 26, 4096 (1961). 
(2) J. H. Biel, E. P. Sprengeler, H. A. Leiser, J. Horner, A. Drukker, and 

H. L. Friedman, J. Amer. Chem. Soc, 77, 2250 (1955). 
(3) (a) S. Z. Cardon and H. P. Lankelma, ibid., 70, 4248 (1948); (b) 

E. Campaigne and R. C. Bourgeois, ibid., 78, 2702 (1953). 
(4) Analysis indicated only by the symbols of the elements were within 

0.4% of the theoretical values. 
(5) 2,2,-Thenil and 3,3,-thenil are known. Bis(5-chloro)-2,2'-thenil and 

2,2'-thianapthil were prepared analogously. 

A c e t y l e n i c s . 1. A r o m a t i c A m i n e s C o n t a i n i n g 

t h e A c e t y l e n i c T r i p l e B o n d 
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S o m e r e c e n t w o r k in o u r l a b o r a t o r i e s on o x y b u t y n i n -
like c o m p o u n d s w h i c h w e r e s h o w n b y T h i b o d e a u 1 t o 
e x h i b i t u n u s u a l l y l ong d u r a t i o n of a c t i o n a g a i n s t 
T r e m o r i n e - p r o d u c e d t r e m o r s , p r o m p t e d u s t o u n d e r t a k e 
a s y s t e m a t i c s t u d y of t h e a c e t y l e n i c b o n d in c e n t r a l l y 
a n d p e r e p h e r a l l y a c t i v e d r u g s . As p a r t of t h i s s t u d y ; 

s o m e a r o m a t i c a m i n e s ( T a b l e I ) , s i m i l a r t o k n o w n 
p h e n e t h y l a m i n e s d e r i v a t i v e s , b u t c o n t a i n i n g t h e a c e t 
y len ic b o n d w e r e s y n t h e s i z e d . 

Experimental Section 

Method A.—l-phenyl-3-bromo-l-propyne (I) (52 g, 0.25 mole) 
was added to 2.5 mole of liquid NH 3 or the appropriate amine in a 
pressure reactor. The whole was heated at 35° for 30 min and 
the unreacted amine allowed to excape. EfeO (150 ml) was added 
to the residue and the whole was filtered, dried, and evapd. The 
residue was again taken up in E t 2 0 and a solution of HCl gas in 
E t 2 0 was added until pptn was complete. The solid was re-
crystd from Me2CO or EtOAc. 

Method B.—Phenylacetylene (0.3 mole), paraformaldehyde 
(0.31 mole), Me2NH(II) (0.6 mole), and Cu(OAc)2 (0.2 g) in 150 
ml of dioxane were refluxed with stirring under a Dry Ice conden-

(1) G. Thibodeau, University of Montreal, personal communication. 
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Anal" Compel Hi R . Ri 

I H H H 216-217 
II H H .Me 165-166 
[II II H Et ISO-180.5 .)7 
IV II Me Me 162-163 ij.Vti 
V H Et Et 137-138 3!) 
VI» Me H H 178-178.5 60 
VII Me H .Me 152.5-153 65 
VIII .Me H Et 178.5-179 60 
IX Me Me Me 205-205.5 0(5 
X Me Et Et 134-135 55 

" Melting points (uncorr) were taken in open capillary tubes. '' Microanalyses were performed by Dr. C. 1) 
analysis, Montreal. b X: calcd, 8.36; found, 7.72. •' C: calcd, 67.5: found, 68.4. •' Water bath, 91) m i x 
(Experimental Section). « Compounds VI-X were not resolved. '' Reagent I, l-phenyl-3-bromo-l-butyne (E 
1 C: Calcd 68.7, found 69.14. ' Five min. k C: Calcd 70.7, found 70.25. ' Three days, room temperature. 

!• o rmula 

CSII,„XC1 
C,„H,2XC1 
C I I u X C l 
C H I N C H 
C J I H X C I 

C,„H,.,NC1 
C H u X C l 
C12H16XC1 
(V.HieXCl 
CuH2„XCT 

C, 
C, 
C, 
(•> 
c, 
C 
(', 
c, 
c, 
c, 

H, X< 
H, X 
II, N'< 
H, X 
H, X 
H, X 
H, X 
H, X 
H, X' 
II, N* 

Met l iud 

A 
A 
A 
B 
B'. ' 
A* 
A'' 
A1 

AM 
A'-.' 

tessle, Oi 
! Reage 
xperime 

pA', 

8.42 
8.10 
8.30 
7.27 
8.46 
7.93 
8.21 
8.67 

•gi'iic Micro-
.it (II), Et,X 
ital Section). 

ser for 30 hr. Work-up in the usual manner gave 31.7 g of the 
free base. Treatment of the base with HCl gas in E l 2 0 gave a 
solid which was recrystd (MeaCO). 

Ant i fungal Activity and Geometr ic I somer i sm. 

Ani l ides of o -Coumarin ic Acid 
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The report by Schultz1 that anilides of o-coumaric 
acid possessed some antifungal properties prompted 
the preparation of several cis analogs, anilides of o-cou-
marinic acid, for biological evaluation. Screening 
against Trychophyton mentagrophytes, T. rub rum, and 
Candida albicans by known methods,2 however, showed 
these compounds to be inactive. 

Experimental Section3 

o-Hydroxy-cis-cinnamanilide.—To a PhH solution of o-ace-
toxyeoumarinyl chloride, prepared from 10.3 g (0.05 mole) of o-
acetoxyeoumarinic acid,4 there was added 9.3 g (0.1 mole) of 
C B H J X H J at room temperature. After allowing the mixture to 
evaporate to dryness it was treated with 5 % HCl. The solid 
obtained was then treated with 0.1 .V NaOH for 30 min at 40-45°. 
Filtration and rapid acidification of the cooled filtrate (HCl) 
gave 5.9 g (49%) of product. Purification was effected by solu
tion in cold EtOH and precipitation with crushed ice. Several 
repetitions gave mp 114-115° (trans isomer, mp 186-187°'). 
Anal. (Ci:,Hi8N02)C, H. 

A 1-g sample was refluxed in %'•>% E tOH for 1 hr. The product, 
obtained after recrystallizing twice (EtOH 50%), melted at 
186-188° (reported1' mp 186-188°). A mixture melting point 

(1) H. W. Schul tz , J. Pharm. ijci., 52, 503 (1963). 
(2) A. M . K l igman a n d E . J . Rosemveig, J. Invest. Dermatol., 10, 51 

(1948). 
(3) Me l t i ng po in t s were d e t e r m i n e d on a T h o m a s - H o o v e r U n i - M e l t a n d 

are unco r rec t ed . I r spec t ra were recorded on a P e r k i n - E l m e r 337 ( K B r ) : 
uv spec t ra on a H i t a e h i - C o l e m a n 124 (9.5% E t O H ) . E l e m e n t a l ana lyse* 
were pe r fo rmed by F . B. S t rauss , Oxford, E n g l a n d . 

(4) R. S toe rmer a n d P>. Ladewig. Ber.. 4 1 , 6.51 (1911). 

with an authentic sample of 2-hydroxycinnamanilide gave no de
pression; the ir spectra were identical.5 
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(.5) T h e 2 ' -me thy l - a n d .V-methyI-0-hydro.xy-ct*-einnamani!ides were 
also p r e p a r e d . However , r epea l ed puri f icat ions failed t o give samples of 
ana ly t ica l p u r i t y . Recrys ta l l i za t ions from hot polar so lvents invar iab ly 
led t o par t ia l or t o t a l i somer iza t ion to the t r a n s isomer. Cv spec t ra on all 
th ree c o m p o u n d s were as expec ted . 

P o t e n t i a l Ant id iabe t i c s . VI. 

3 -Methy l -4 -ary lhydrazono-2 - i soxazo l in -5 -ones 

and 

3 -Methy l -4 -ary lazo -5 - (methyI /pheny l ) i soxazo l e s 
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In view of the weak hypoglycemicw> and chemo-
therapeutic6 properties of some pyrazoles, the synthesis 
of 3-methyl-4-arylhydrazono-2-isoxazolin-5-ones (1), 
3,.i-dimethyl-4-arylazoisoxazoles (Ha), and 3-methyl-
")-phenyl-4-arylazoisoxazole.s (lib) containing both 
isoxazolyl and either arylhydrazono or arylazo grouping-
was undertaken. 

Oral administration at various doses (12.5 to 100 
mg/kg) in fasted male guinea pigs for IS hr prior to and 
during testing, of 3-methyl-4-arylhydrazono-2-isoxa-
zolin-5-ones (I) and 3,5-dimethyl-4-arylazoisoxazoles 

(1) P a r t V, W. U. Mal ik , H. G. Garg , P . P . Singh, Veena Arora, ./. Med. 
Chem., 13, 780 (1970). 

(2) H . G . G a r g a n d P . P. Singh, ibid., 11 , 1103 (1968). 
(3) H . G. Ga r g and P. P . Singh, ibid., 11 , 1104 (1968), a n d ref cited 

there in . 
(4) H . G. Garg , D .Sc , Thesis , Agra Univers i ty , Agra. Ind ia , 1969, un

publ i shed . 
(.5) W. E. Dul in and G. C. G rr i tsen. Proc. Soc. Exp. Biol. Med.. 113 

683 (1963). 
(6) R. G. Micet ich . •/. Med. Chem.. 12, 611 (1969). 


