
wa.. washed with ILO, dried (M~SOC),  and coiiod. The yield of 
crude product was 8976 (C=O, 1780 cm-l). The chloroformate 
was converted into the desired carbamate by adding I equiv each 
of a11 amine (ethyleriimine or Mez") arid Et&-. The roridi- 
tionn arid work-up procedure paralleled those just described. 

Cit,roiiellol was converted into the P derivatives by treatmelit 
with 1 equiv each of the required acid halide and E:trS. 

Citronellylamine Derivatives.-The amiiie \vas prepared b y  
LAH reduction of the oxime.* However, yields were variable 
:ind depended largely o i i  the freshiiess of the reducing agelit. 
Citri)iiellylamirie reacted with hexnmethylerie diisocyaiiate iti 
Et20 exothermically to  produce the diurea as ii pp( . The amine 
w:ts converted into its other listed derivatives hy reaction with the 
:wid halide :tiid Et3N as described for citronellol. 

Epoxidatioii of the et,hyl (3,7-dimethyl-6-octeiiyl)c~arbamate 
w:ts (wried out with 1 eqiiiv of ~n-chloroperbeneoi(' acid in 
CII2CI2. The niixtrire was held at 5-10" driritig addii of the 
olefirts and was allowed to statid at, room t,emp overnight. After 
extr:wtiort with NRzCO:,, the orgaiiic: solti w:t* dried INazSO,), 
conid, arid dist by iisitig a short-path dihtii apparatus;. 

The nnir spectrrini of P,P-bis(l-:rxiridiiigI)-.~-(~,7-dirneth~~l- 
ti-oc~teiiyl)pho~phii~ic~ :imide showed the followiiig :tbsorptions: 
0.XX d (CH3C1I), 1 .,57 :tiid 1.65 (cis ni i t l  I i,:itts allylic. M e ,  respec- 
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Synthesis of Nes+ Urethans. p-Ethylsulfonyl- 
and p-~imethylsulfanioylcarbanilic Acid Esters 

Scvclrul p-ur? buliotiS.lcarbnnilic acid e,tcr:, i v t w  
rcported to have arititumor activitie.. I S e w  urethaii, 
lihted in Tablc I were prepared b\ Curtiub degradation 
of appropriate benzoyl azidet<. 

The compound\ prored to be inactive2 (T ,C = 
h9-102% at 400 mg/lig) again<t the 1,-1210 lymphoid 
leukemia in  BDI1 mice, :md the Walker carcino- 
s:trcomu 256 i n  random-bred :ilbiIio rat<. 

Experimental Section" 

p-Ethylsulfonylbenzoyl Azide.---p-~thylsrilfoiiyl~~eiizoi~~ acid 
ethyl ester (mp 64') was prepared hy kiiowii methods from p-  
ethylsrilfotiylbeiizoic. acid? :%lid trat isformed io  p-ethylsulfoiiyl- 
tmizoylhydrazide (nip 164" 1. Thib hydrazide (2 .28  g, 0.01 mole) 
iri 20 nil of ,507; AcOH wits stirred vigoroilsly at ice bath tem- 
perat)ure t o  give 2.27 g of azide (95:;) nip 125' dec. Ana/ .  

p-l~imethglsulfamoylbeii~oyl azide was prepared similarly 
from p-dimeth~lsulfamoylberizoq.1 hydrazide5 as a white powder 
(9157,), mp 109' der. .-1nal. (Cc,F€,,X~03S) C, H, PIT. 

(C,HsN:<OrY) C, H, S .  

(I) .\l. Ala\rodin,  C ~ .  I jernetr  . a i i i l  ( ' ,  ('IbiIita. Kci,. K o r ~ n r .  <'him.,  10, 
1025 (ISCIA). 

( 2 )  Screening resulta n e w  siiplrlieil I ) >  ( i'J of t l ie  Satiunal Institutr-. 
uf Ilealtii. 13ethesda. >Id.  

13) Melting points were taken on a liotler hot stage microscope and \veri. 
iincurrected Tile ir spertra r rere (letermined with a Leitm model 111 
spectrograph. S m r  h l i e c t  a Varian .\CIO.i instrumen(. 

i.1) H .  Satu,  Ynku(jpku 

T \ J 3 l r i  1 

' 1  .ill i~onipii~tiids were analyzed for C ' ,  11, ?i, aiitl 1he re>rill> 
Similarly ir and iimr spectra were :is expei+etl. were ~atisfac.ti,i~y. 

p-Ethylsulfonylcarbanilic Acid Benzyl Ester.-p- K t  hy Isiilforiyl- 
betizoyl azide, (2.3 g, 0.01 mole) and 2.48 g (0.02 mole) of heiizyl 
alcohol \vas refliixed for 1 hr in 20 ml of dry PhMe. The ~olvetil 
was evaporated arid the residue was recryst,allized from dil K t 0 1 1  
t o  give 2.0 g (!)0(-:) of white plates, mp 136". 'Thr other iwm- 
poitiids listed ii i  Table I were prepared in a similar way, except Cor 
the Et esters which were prepared by 3-hr refluxing of the appro- 
priate azide iti 10 times it.s weight of abs Et,OH. 

I,>) H. Sliirai, AI. Yonetla, and N. Orla, . \uyoya Sliint..u l h i u n h u .  I ' i i i , r ~ -  

qakuhu Kirio, 2 .  4,5 ( l ! l54);  C i l e n .  Ah*lr. .  60, 1 1 3 3 i  (l!l5tj). 

Synthesis of 5,7-L)iniethoxyindole1 
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is well documented. A previous report of the synthesis 
of 5,7-dimethoxyind~le~ via decarboxylation of the cor- 
responding 2-carboxylic acid of mp 17S0, reported 
the indole as having mp 159-160'. I n  our hands, 
5,7-dimethoxyindole was prepared in an unequivocal 
manner and the literature melting point and report 
of its preparation are apparently in error. 

Experimental Section3 

3,5-Dimethoxy-2P-dinitrostyrene.-To a solution of 3,5-di- 
methoxy-p-nitr~styrene~ (5.1 g, 0.024 mole) in Act0 (90 ml) 
was added, with stirring, powdered Cu(?;O3)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 (757,) of 
pale yellow needles, mp 179-181'. Anal .  (C10H1092) C, H, S.  

5,7-Dimethoxyindole.-Fe powder (30 g) was added to 3,5- 
dimethoxy-2/3-dinitrostyrene (8.6 g, 0.033 mole) in AcOH (150 
ml, 807,). An exothermic reaction occurred on slightly warming 
the mixture. The mixture wab allowed to stand 1 hr, diluted with 
H?O, and extracted with CHzCl?. The organic layer was washed 
with HtO, dried (MgSOd), filtered, and evaporated to dryness to 
yield an oil 4.3 g. Chromatography on silica gel yielded 3.3 g 
(5770) of product, mp 81-83'. Recrystallization for EttO- 
pet ether gave a sample, mp 83-84'; nmr (60 hlcps, CDCla), 
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 .  (CiOHiiN02) C, H, K .  

(2) V. Oskar Sus, &I. Glos, K. Moller, and H. D. Eberhardt. Juslus 

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

Liebigs Ann. Chern.. 583, 150 (1953). 

man, J .  Ore. C h e m . ,  27, 373 (1960). 

Dithienylpiperid ylthenilates 
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Compounds of type 1 have been shown to be potent 
anticholenergics and psychotomimetics.1 Increases in 
pharmacologic response when R = phenyl is changed 
t o  thienyl have been noted.2 We wish to show that 
compounds of type 1 can be synthesized despite the 

\N' 
I 
CHJ 

1 

marked instability of the thenilic a c i d ~ . ~ ~ ' ~  

Experimental Section4 

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

* T o  whom correspondence should he addressed. 
(1) J. H. Biel. L. G. Ahood, W. K .  Hoya. H.  .4. Leiser. P. A .  Nuhfer, and 

(2) J.  H. Biel, E. P. Sprengeler. H.  A. Leiser, J. Homer, h. Drukker, and 

(3) (a) S. Z. Cardon and H.  P. Lankelma. ibid., 70, 4248 (1948); (b) 

(4) Analysis indicated only by the symbols of the elements were within 

( 5 )  2,2,-Thenil and 3,3,-thenil are known. Ilis(5-chloro)-Z,Z'-thenil and 

E. F. Kluchesky, J .  Ora. C h e m . ,  26, 4096 (1961). 

H. L. Friedman, J .  A m e r .  C h e m .  SOC., 77, 2250 (1955). 

E. Campaigne and R .  C. Bourgeois, ibid., 75, 2702 (1953). 

0.4Y0 of the theoretical values. 

Z,Z'-thianapthil were prepared analogously. 

 tin^); I 
;\IhTHYL E S ~ L R S  O F  THLNILIC ACIDS 

Yield, 
No. R,R' J I p  oc 70 Formulab 

2 2-Thienyl 92-94 69 CiiHiaOaSt 
3 3-Thienyl 80-81 70 CiiHio03S~ 
4 5-Chloro-2-thienyl a 92 CiiHaClt0&3, 
5 2-Thianapthyl 103-104 62 CigHi403St 
a Liquid, molecular distilled at  130" (0.01 torr). All com- 

pounds analyzed correctly for C,H,S. 

TABLE I1 
S-hl~~THYL-3-PIPsRIDYL ESTERS O F  THENILIC k I D S  

Yield, 
NO. R.R'  Mp o c  % Formulaa 

6 2-Thienyl 201-204 24 CisHzoCINO& 
7 3-Thienyl 228-231 48 CisHtoClNOsSn 
8 .i-Chloro-2-thienyl 203-203 37 C ~ S H I & ~ ~ N O &  
9 2-Thianapthyl 233-234 42 C Z ~ H Z ~ C I N O ~ S ~  
Q 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 concd HCl to congo red and im- 
mediately extracted with EtzO. The dried (SatSO4) extracts were 
treated with excess CH*K;, and stirred for 30 min, and solvents 
were removed at reduced pressure. The residue was recrystallized 
from pet ether (bp 60-90'). 

N-Methvl-3-oioeridvl Esters (Table II).-A mixture of 0.01 mole 
of methyl iheniiaie, 0.61 mole of N-methyl-3-piperidinol, and 0.01 
g of NaOMe in 40 ml of dry heptane was refluxed 6 hr under SP. 
The cooled soln was washed with H20, dried (satso,) ,  and taken 
to dryness by rotary evaporator. The residue was dissolved in 
20 ml of i-PrOH, and 20 ml of EtzO saturated nith dry HCl was 
added. The amino ester hydrochloride was recrystallized from 
90% EtOH-Hz0. 

Acetylenics. 1. Aromatic Amines Containing 
the Acetylenic Triple Bond 

DAVID Z. SIMON, ROMANO L. SALVADOR, 
A N D  GASTON CHAMPAGNK 

Faculty of Pharmacy, University of Montreal, Montreal, Canada 
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Some recent work in our laboratories on oxybutynin- 
like compounds which were shown by Thibodeau' to 
exhibit unusually long duration of action against 
Tremorine-produced tremors, prompted us to undertake 
a systematic study of the acetylenic bond in centrally 
and perepherally active drugs. As part of this study, 
some aromatic amines (Table I), similar to known 
phenethylamines derivatives, but containing the acet- 
ylenic bond were synthesized. 

Experimental Section 

Method A.--l-phenyl-3-bromo-l-propyne (I)  (52 g, 0.25 mole) 
was added to 2.5 mole of liquid S H I  or the appropriate amine in a 
pressure reactor. The whole ww heated at 3.5' for 30 min and 
the unreacted amine allowed to excape. EkO (150 ml) was added 
t80 the residue and the whole was filtered, dried, and evapd. The 
residue was again taken up in Et?O and a solution of HC1 gas in  
Eta0 was added until pptn was complete. The solid was re- 
crystd from Me&O or EtOAc. 

Method B.-Phenylacetylene (0.3 mole), paraformaldehyde 
(0.31 mole), Me2KH(II) (0.6 mole), and Cu(0Ac)t (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. 


