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l i t  he& of l-eth?u)lpheiieth?-lamiiie is demihed. 
) t i l  bioloyicd dcaminatioii aiicl revealh tlie CNd activity of this compound. 

This ac,etj-leiiic. amine appears to protect pheiiethyl- 
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-4 number of acctyleiiic aniines have been found to 
possess SlhO-inhibitory,2 uriticho1inergic6 ganglionic 
b l ~ c k i n g , ~  arid antimicrobial properties.? 
Only a few of these compounds contained an ethynyl 
group CY to the aniino function where, by its bulk and un- 
saturated character, the ethynyl could decisively affect 
the reactions of the aniino group. The diniensions of 
the ethynyl group have been equated to those of the 
cyano group,6 3.2 (length) X 3.2 A (width), which 
compares with the corresponding diniensions of the 
methyl group, 3.3 X 2.0 A,' Thus ethynyl is shorter 
and more compact than ethyl arid therefore amines 
containing the ethynyl group should offer less steric 
hindrance to fit a t  enzyme surfaces than the corre- 
sponding ethyl derivatives which as a rule are con- 
siderably less biologically active than their methyl 
honiologs.8 We are reporting the synthesis arid phar- 
macological study of the ethynyl analog of anipheta- 
mine, 1-ethynylpheriethylaniirie (2-aniino-l-phenyl-l- 
butync, I). 

The compound was synthesized by condensing 
phenylacetaldehyde with ethyriylniagriesiuiii bromide 
arid treating the tosylate (111) of the resulting l-ethyn- 
ylphenethyl alcohol (11) with sodaniide. Both the 
secondary alcohol and acetylenic amine exhibited in 
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their ninr spectra a downfield shift of t,he acetylenic 
protons of about 0.8 ppni (CC1, + D:\ISO-d,j); t'his is 
attributable to hydrogen bonding due to thc triple 
bond,g arid this feature suggest's that the ethynyl group 
in I may siniulate the hydrogen-bonding ability of the 
alcoholic hydroxyl in derivatives of phenylethanol- 
amine. 
Pharmacology.-1-Ethynylphenethylaniine (I) hy- 

drochloride was studied for its influence on the loco- 
motor activity of mice as measured by means of a 
variation of Dew's light-beam method,lo and for it,s 
action on the blood pressure of the cat. 

Compound I was compared with a number of chemi- 
cally related drugs, from the CKS stimulant, ampheta- 
mine, to t'he MA0 inhibitor, pargyline (see Figure 1). 
Beside the individual effects of these compounds, their 
influence on the effect of a dose of phenet'hylamine 
given about 2-4 hr after their administrat'ion was re- 
corded. Phenethylnmine is practically devoid of CNS 
stimulant activity but, if protected against degrada- 
tion by niea,ns of suitable M A 0  inhibitors, i t  induces a 
clear-cut increase in the loconiotor act'ivity of mice.'O 
Figure 1 sumniarizes the niain trend in t'he experimental 
results obt'ained with the various conipouiids in the 
test' for their influence on loconiotor activit'y. There 
was a gradual decrease in the activity as far as the pri- 
mary influence on locomotor activity was concerned. 
With high doses of tranylcyproniiiie (150 pnioles/kg) a 
slight increase in locomotor activity usually aft'er a de- 
lay of about' 30 min was observed. Subsequent doses of 
pheriethylamine acted as a CXS stimulant. Tranyl- 
cypromine was much more effective in this sense, while 
pargyline, itself bearing an et'hynyl group, was also ac- 
tive. I n  the series of conipounds test'ed and at  the 
doses used, a decrease in the CXS stimulant action was 
observed, and simultaneously the capacity of the drugs 
to promote the CNS stimulant action of phenethyl- 
amine increased. The influence on phenethylaniine ac- 
tivity may be ascribed to the SIAO-inhibitory proper- 
ties of tlie compounds. 

In  tests for the effect on the blood pressure in the 
femoral artery of the cat under pentobarbital anesthesia, 
low intravenous doses of amphetamine (2 .5 pmoles/ 
kg), 1. HC1 (5 pmoles/kg), and 2-amino-1-phenylbutane 
(5 pnioleslkg) produced a rise in blood pressure of about 
40 nun. It' took about 1.5 iiiin to reach the original 
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and 108 g ( 1  mole) of ethyl bromide in 500 ml uf t,etrxhydm- 
furan (TNF) was added dropwise (1 hr) with gentle refluxing to 
300 ml of T H F  saturated with B stream of purified acetylene.'l 
Phenylhcetaldehyde (monomer) in an equal volume of T H P  was 
then added dropwise with gentle refluxing. Thc flow of acetylene 
was arrested and stirring w&s eont,inued at 23' for 14 hr. The 
mixture way decomponed with a solution of 75 g (1.4 moles) of 
NH.CI in 200 ml of water and worked up. Distillation furnished 
11 g of slightly impure 11, bp 167-174.5' (0.04 mm), and 16 g of 
purified I1 as R, light yellow mobile liquid: bp 175" (0.03 mm); "c: 3275 (OH), 3250 (-CHI, 2105 em-' (CeC) ;  nmr, 6 (CCL, 
TbIS) 3.03 (OH), 4.40 (CH; broad), 2.25 (-CH; douhlet, 
J - 1.R eps), 2.Y2 (CH,; doublet, J - 6.6 cps), 7.17 (phenyl); 
6 (deuterated DMSO, TMS) 5.45 (OH; doublet, J - 6.0 cps), 
3.03 (=CH; doublet, J - 1.8 cps), 4.37 (CH; multiplet). 
This alcohol gave a white precipitate wit,h both ammoniacal 
AgNO, and alkaline Ha12 reagent, and z. yellow mecivitnte with 

ily C,i C ~ I I C I W  u i  i i ~  miw, 
of plreiirl hyl:m,inc :~pplicd 2-4 hr :dLw 1 he v i u i o i i s  r : o m p w d s .  

iiitmher of intwriipti<ms of the light hesms/30 sec. 
bimo in minutcs.10 I n  the series oi oxperiment,s pre- 

sented t,here i s  n der:reime in the primary effect on lor:rn",or activ- 
it,y. There i s  itti increase in t,he respvrise obtained with phew 
ethylsmine given as a second drug, indicating an increase in the 
MAO-inhibitory activity of tho drugs at tho dose applied. 

hlood pressure level again. After 2 or 3 succeeding 
doses of amphctaminc, a tachyphylaxis was observed 
which crossed ovcr for both of the other compounds. 
The pressor effect of 2-amino-1-phenylhutane  as re- 
versed to a short-lasting depressor effect, while the 
pressor effect of I was abolished during tachyphylaxis. 

Experimental Section 

: 

1-Ethynylphenethyl Alcohol (]]).-A solution of ethylmngne- 
s h m  bromide, prepared from 24 g (1  g-atom) of magnesium 

. .  
aimoniaeal C U ~ C I . . ~ ~  

I-Ethynylphenethyl Tosylate (Ill).-To l!l.l g (0.1 molo) 
of ~urified u-toluonesulfonvl chloridela in 25 ml of nvridine 
wadadded d&pwise with stirring 14.0 g (o.09fi mole) of lGihynyl- 
phenethyl a le~hul . '~  Stirring was continued overnight at ambient 
temperatnre, 30 ml of water was added dropwise with cooling and 
stirring, and tho solution was extracted with ether. The combined 
etheral extracts were wmhed ( 5 %  H2SOc saturated NaHC03, 
H?O), dried (MgSO,), decolorized with charcoal, concentrated, 
and diluted with absolute ethanol and petroleum ether (bp 
30-60'). Cooling produced crystals which were filtered off, 
washed with petroleum ether, and dried under vacmim tu yield 
5.50 g (19yo) of white crystsls. An analytical sample was pre- 
pared hy recrystsllisstion from ethanol; mp 63-64"; 3235 
(-CH), 2115 em-' (C-C); nmr, 6 (CCL, TMS) 2.38 (CH,), 
7.1-72 (tosylate phenyl; 4 peaks), 5.13 (CH; triplet,, J - 6.6 
eps; split,; donhlet, J - 1.8 cps), 2.33 (=CH; doublet J - 1.8 
cps), 3.07 (CH?; doublet, J - 6.6 eps), 7.18 (phenyl). 

Anal. Cded for CIIHlbO3S: C, 67.86; H, 5.37. Found: C, 
67.92; H, 5.46. 

I11 gave a white precipitate with ammanincnl AgNOa i n  
ethanol. 

1-Ethynylphenethylsmine ([).-To 8. solution of (1.56 g (0.025 
mole) of scalium in 100 ml of liquid NH3, cooled in acetone- 
Dry Ice was added, dropwise (45 mi") with stirring and cooling, 
a solut,ion of 7.35 g (0.025 mole) of l-ethynylphenethyl tosylate 
in 40 ml uf anhydrous et,her.l8 More anhydrous ether (100 ml) 
was added, stirring was dkcontinued, and the mixture was 
allowed t o  stand overnight without further cooling. It was 
treated wit,h ice water and ether, and the combined ethereal ex- 
tracts were dried (hlgS04) a id  distilled to yield 3.1 g (%%) of n 
colorless mobile l i q ~ i d :  bp 60- (0.01 mm); &: 3325 (NH,), 
m n  (=CHI, znoo rm-1 ( c ~ c ) ;  nmr, 6 (CCI~,  TMS) 1.47 
(NH,), 3.70 (CJ1; triplet, J - 7.8 eps; split, doublet, J - 1.8 
eps), 2.13 (-CH; donhlet, J - 1.8 eps), 7.20 (phenyl); 6 (dew 
terated DMSO, TMS) 2.13 (NHd,  2.93 (=CH; doublet, J - 
1.S cps). The amine gave white preeipitak with hoth smmonia- 
esl AgNOs and alkaline HgL reagenlr, and a yellow precipitato 
with smmoniacal CiizC12. 

An ethereal solution of I was treated with dry HCI, the minute 
crystals which separated were removed by filtrat,ion, dissolved 
in ;tbsolute ebhnnol, and decolorized with eharwal. Dilution 
with excess anhydrous cther produced small crystals which 
wore filtered off and dried in vacuo to vield analvticallv nure 
I.HCI: mp 220.5" dec (sealed tube); ""E:: 2800 (NHz+j, $245 
(=CH), 2100 cm-* (C-C). 

Anal. Calcd for CloHuN.HCl: C, 66.11; H, 6.66; N, 7.71. 
Found: C, GG.09; H, 6.60; N, 7.73. 

I.HCI: mp 220.5" dec (sealed tube); ""E:: 2800 (NHz+j, $245 
(=CH). 2100 (C-C). 
~ -~ 

Ana;.' Calcd for C;,H,iN.HCl: C, 66.11; H, 6.66; N, 7.71. 
Found: C, GG.09, H, 6.60; N, 7.73. 
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