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trifluoropropanes, fluorine analogs of methoxyamphet- 
amines in which the a-CH3 has been replaced by CFZ. 

The title compounds were synthesized by the route 
used by Pinder and Burger6 for 2-amino-%phenyl- 
I ,  1,l-trifluoropropane itself. Several of the interme- 
dinteq have been described in the patent l i t e r a t ~ r e , ~  
but in our hands the method reported for hydrolysis 
of the a-trifluoroacetylphenylacetonitriles to the benzyl 
trifluoromethyl ketones gave only intractable tars. Fur- 
thermore, no physical data are given in the patent and 
we are reporting these for the first time. 

The results of the pharmacological tests indicate 
that no amphetamine-like activity could be detected 
in a variety of tests designed to elicit behavioral re- 
sponses. Sone  of the title compounds displayed the 
typical central-stimulating effects of amphetamine in 
whole animnlt. Hon-ever, the 3,4,5-trimethoxyphenyl 
derivative (6), in the head twitch test, showed activity 
of a type associated with hallucinogenic drugs; its ac- 
tivity in this respect was about one-tenth that of mes- 
caline. 

The results of this study and those of similar in- 
vestigation+ indicate that replacement of CHZ by 
CF, in phenethylamine-type molecules has a deleterious 
effect 011 biological activity. Patent claims4 indicat- 
ing the beneficial effects of such substitutions have not 
been substantiated.fi The difference in size between 
CH, and CIpZ is not such that it would be responsible 
for completely abolishing biological activity, particularly 
sirice both 1-ethyl- and 1-ethynylphenethylamine, with 
a groups of larger dimensions' than thohe of CFS, 
are active as inhibitors of monoamine oxidase and as 
promoters of locomotor activity.8 Furthermore, l-cy- 
:iiiol.'heriethylan~iiie, where the CY substituent is identi- 
cal in size with the ethynyl group but with very dif- 
ferent electronic characteristics, is n ithout amphet- 
amine-like a c t i ~ i t y . ~  It therefore seems that electronic 
considerations must play the major part in deterniin- 
ing the biological activity of a-substituted phenethyl- 
amines. Certainly, the electron-withdrawing effect 
of CF3 is sufficient to reduce the basicities of the amphet- 
amines by almost 5pKa units, as, for example, in amphet- 
amine (pK, = 9.93)'O and 1 (pK, = 4.97) and 3,A-di- 
methoxyamphetamine (pK, = 9.60)" and 4 (pKa = 
5.00). a substitution by the nitrile group has an even 
greater effect, 1-cyanophenethylamine having a pK, 
of 4.70. This sequence compares well with that in 
the aliphatic analogs, Tvhere basicity increases in the 
order aminoacetonitrile (pK, = 5 . 3 ) , 1 2  2,2,2-trifluoro- 
ethylamine (pK, = 5 . i ) , I 3  arid ethylamine (pK, = 
10.75). Conversely, CY substitution by CH, scarcely 
affects basicity, amphetamine being only slightly 
more basic than pheriethylamine (pK, = 9.S6).lo 
We must conclude that CY substitution of phenethyl- 
amines by strong electron-withdrawing groups such 
3s CF3 or C S  seveiely reduces the availability of the 
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TABLE I 
a - T K I F L U O K O . ~ C E T T L P H E S T L . ~ ~ E ' r O " R I L E S  

R a C H ( C N C O C F i  

\ 

R Yield, 'Z XP, 'CQ Formulah 

3-OCH3 69 79-80.3 CiiHsFaSO:, HSO 
4-OCH3 61 73-74 CiiH,P3SOI.HiO 
3,4-(OCH3)2 63 le51-1.52 CnHioFJO, 
3,.i-(OCH$)? 83 86-87 CI~H~OFINO,  
3,4,6-(OCHa)3 80 136-137 CIIHI,F,SO,.H,O 

1:ecrystallized from C6H6. All wmp )iuidi were aiialyzed 
for C, H, K.  Their ir and iimr spectra werz a-: expected. 

lone pair of electrons of the amino iiitrogeu, :\lid this 
factor is responsible for the lack of biological activity 
in such compounds. However, it  alqo seems possible 
that lack of activity in the C S S  is due to the decreased 
ability of such compounds to pass the blood-brain bar- 
rier. 

Experimental Section 

Melting points were determined in a G:dleiik:inip capillary 
melting point apparatus and are corrected. 1Yhei.e aiialyze. : i i ~ e  

indicated only by symbols of the element>, n!ial\-tiral resiilts 
obtained for those elements were within 10.4'; of the theowtical 
values. pK, values were determined poteiitionietiicall\- ii>iiig :L 
Radiometer Titrograph SBR 2c, and are accrirate to 10.0.; tinit. 
a-Trifluoroacetylphenylacetonitriles (Table I).-In a typical 

preparation, a mixture of 3,4,,i-trimethosyphenylacetoriitriIe 
(20.7 g, 0.1 mole) and CF3CO2Et (14.2 g, 0.1 mole) in EtOH 
(100 nil) was added over 30 min to a gently refliising soliition of 
S a  ( 2 . 3  g, 0.1 g-atom) in EtOH (30 nil). The whole was heated 
under refliix for 14 hr. The cold dark red soliit ion was poured into 
a mixtiire of concentrated HC1 (20 ml) and H?O (500 nil), es- 
tracted with Et20 (txw 210-ml portions), washed (HLO), mid 
dried (lIgSO4). Distillation gave a red oil which was crystallized 
from C6H,, yield 26 g. 

Benzyl Trifluoromethyl Ketones (Table II).-Typically, a- 
trifluoroacetyl( 3,-2,,?-trimethoxy)phenylacetonitrile hydrate ( 16.1 
g, 0.0,5 mole) was added to a mixture of 98% H~SOI  (85 g) and 
H2O (.50 ml) in a flask equipped with a 30-cm unpacked insiilated 
column. The mixtiire was heated to 180-200' and steam distilla- 
tion from the top of the column began at 9,5-98'. H 2 0  wa' added 
slowly from the dropping fkinnel at, such a rate that the tempera- 
ture was maintained at 100". After 6 hr, the distillate m-as 
extracted with EtzO, dried (JIgSOd), and distilled iinder rediiced 
pressure, yield 3.3 g. 

The oximes were prepared by refluxing the ketones aiid 
N H 2 0 H '  HCl in pyridine-EtOH (1 : 1, v/v) for 2 hr, decomposiiig 
the cooled reaction mixtiire with 3 LV HC1, and extractiiig into 

2-Amin0-3-phenyl-1,l ,I -trifluoropropane Hydrochlorides (Ta- 
ble III).-For example, a solution of 4-methoxybenxyl trifluo- 
romethyl ketoxime (6.6 g, 0.028 mole) in dry Et20 (100 nil) 
was added dropwise under S2 to a stirred suspensioii of Li.41H4 
(1.2 g, 0.03 mole) in dry Et20 (50 ml). The mixture \vas heated 
under reflux for 5 hr, and excess LilllH4 was destroyed (H20) .  
Then 10% NaOH (100 ml) was added, the solid material was 
filtered off, and the Et20 layer separated and was dried (JIgSO4). 
Removal of ether gave a yellow oil, from which the hydrochloride 
%-as prepared in ether-petroleum ether (bp 30-60"). Sublimatioii 
a t  l.i0-16Oo 11.0 mm) gave a colorkss powder, yield 4.3 g. 

(a )  Reversal of Reserpine Sedation in Mice. 
--All compounds (1-6) (Table 111) were tested for amphet- 
amine-like activity in reversing the reserpine-induced sedation 
in mice.14 I n  this test, reserpine (23 mg,'kg) wa; injected subcu- 
taneously to male albino mice; 2.5 hr later when all the animals 
were proztrate and unrejponsive to stiniiili, iniraperitoiieal 
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