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material was not made (13). Thus the distinct 
possibility exists that their plant material was not, 
in reality, R. pyramidalis. Along similar lines, no 
mention was made in the paper of Sob& et al. (3) 
that they deposited a voucher specimen representa- 
tive of their investigational material for reference 
purposes. 

With regard to chemical variability, the authen- 
ticated material gave definite positive tests for 
alkaloids ( d e  supra), which has been duplicated 
and confirmed by the studies of RistiC and Thomas 
(7). The material studied by Sob& el al. (3) was 
devoid of alkaloids, although their test methods were 
not defined. 
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activity was observed against Mycobacterium avium 
and L. casei (in a i t ~ o ) .  The extract was devoid of 
antitumor activity, and in gross observation studies 
using mice, central nervous system depression was 
observed. 

The vine was found to contain three alkaloids by 
means of thin-layer chromatography, comprising 
0.19% of total crude bases. Tannins, saponins, 
and organic acids and phenols were also found to be 
present, but tests for the presence of flavonoids were 
negative. 
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SUMMARY 

The vine of R. pyramidalis (Lam.) Urb. (Legumz- 
m s a e ) ,  popularly known as pega palo and used in 
folkloric medicine as an aphrodisiac, has been the 
subject of the present investigation. Extracts from 
this plant were found to be devoid of androgenic 
activity and did not significantly alter the sexual 
behavior of normal rats when the following measures 
were taken: latency to first mount, number of in- 
complete mounts (no intromission), number of 
complete mounts (intromission), number of ejacula- 
tions, length of refractory periods (time from ejacu- 
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time spent in actual sexual behavior. 

In  a general biological screening of a defatted 
ethanol extract of R. pyramidalis vine, inhibitory 

. . .  
(1958). 

(3) Sob& J. G., Molano, E. E. S., and Damrau, F.. 
J. Nall. Med.  Assoc., 5 2 ,  25(1960). 

(4) Danowski, T. S., and Price, L., Endocrinology, 66, 
788( 1960). 

( 5 )  Farnsworth N. R., Henry L. K., Svoboda G. H., 
Blomster, R. N., *ates, M. J., ahd Euler, K. L., ’Lloydia, 
29, lOl(1966). 

(6) Folkers, K., and Unna, K., J. A m .  Pharm. Assoc.. 
Sci. Ed. ,  28, lOlQ(1939). 

(7) RistiC. S . ,  and Thomas, A,, Arch. Pkarm..  295. 510 
(1962). 

(8) Santesson, C. G.!  Elnologiska Studier, 6, 179(193S). 
(9) Wall. M. E.. Krider. M. M.. Krewson. C. F.. Eddv. 

C. R.’ Willaman J: J. Coke11 D.’S., and Gentry; H. S., 
J .  Am. Phaum. Aisoc., .&I. Ed.  43 ,  l(1954). 

(10) Wall, M. E., Fenske, C: S., Garvin, J. W., Willaman, 
J. I . ,  Jones. Q., Schubert, B. G., and Gentry, H. S.. ibid.. 
48-695(1959). 

Klumpp, M’. E., A h .  C&m., 243, 1337(19&). 

Publishing Co., Easton, Pa., 1965, p. 62 

Pittsburgh, Pittsburgh, Pa., personal communication. 

(11) Wall M. E. Eddy C. R. McLennab M. L,, and 

(12) “United States Pharmacopeia,” 17th rev., Mack 

(13) Danowski, T. S., School of Medicine, University of 

Trifluoromethyl Analogs of Amphetamine 
and Norephedrine 

By ROGER M. PINDER and ALFRED BURGER 

Trifluoromethyl analogs of amphetamine (I) and norephedrine (11) were synthe- 
sized for pharmacological evaluation. They showed n o  activity in  profile tests for 
anorectic activity (I), antiemetic activity (I), CNS activity (I), MAO-inhibitory 

activity (I, 11), and pressor activity (11). 

HE SYNTHESIS and pharmacological investi- 
Tgation of organic fluorine compounds has 
led to  the development of such important drugs 
as  the fluorinated inhalation anesthetics (I), 
the fluorinated corticosteroids (2), the trifluoro- 
methylphenothiazine tranquilizers and the tri- 
fluoromethylthiazide diuretics (1, 2). A number 
of compounds containing the trifluoromethyl 
group have been found to  possess anesthetic, 
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ataractic, and antiemetic (l), diuretic (1, 3), 
antihistaminic (4), tumor inhibitory ( 5 ,  6), and 
antimicrobial (7, 8), hypotensive (9), and spas- 
molytic (10) properties. 

The trifluoromethyl group is particularly suited 
to replace the methyl group in known phar- 
macologically active compounds, both because 
of the similarity in physical properties of the two 
classes of compounds and because of the unique 
chemical and physiological stability of the tri- 
fluoromethyl group. The pronounced electron- 
withdrawing properties of the group will also be 
expected t o  play a par t  in modifying the activity 
of the prototype compounds. 

The authors have now carried out a synthesis 
of 2-amino-3-phenyl-l,l,l-trifluoropropane (I), 
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the trifluoromethyl analog of amphetamine (ll), 
by a new sequence in order to make available 
material for additional pharmacological investiga- 
tion. Also, the synthesis of the trifluoromethyl 
analog of norephedrine, i . e . ,  2-amino-3-hydroxy- 
a-phenyl-l,l, I-trifluoropropane (11) has been 
performed. 

Compound I was synthesized by reduction of 
the oxime 111 with LiAlH4 rather than the pre- 
viously used method (11) of reductive alkylation 
of ammonia by the ketone IV. Compound I was 
also obtained from 2-amino-3-(4-chlorophenyl)- 
1, I ,  I-trifluoropropane by dehalogenation (12). 
The norephedrine analog (11) was obtained by 
reduction of the oxime of the a-hydroxy ketone 
(V). The parent ketone, phenyl trifluoroacetyl 
carbinol (VII), is unstable and undergoes spon- 
taneous enolization to the enediol (VIII) ,  which 
may further ketonize to the stable benzoyl tri- 
fluoromethyl carbinol (IX) (1 I). The oxime (V) 
was therefore prepared from the oxime of the 
bromoketone (VI), by hydrolysis of the bromine 
atom with ethanolic KOH. Reduction to the 
amine (11) was effected by catalytic hydrogena- 
tion. (Scheme I.) 

Reduction with LiAlH4 gave a complex mixture 
of products, with several runs having varying 
compositions. Compound I1 was obtained in a 
maximum yield of IS%, the other major products 
being benzylamine, benzyl alcohol, and tri- 
fluoroethylamine. Rearrangement and frag- 
mentation of oximes under the conditions of the 
LiAlHd reduction are well known (13), and a-hy- 
droxyoximes are particularly susceptible in this 
respect (14, 15). Benzylamine presumably arises 
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by a rearrangement of the oxime to an a-hydroxy- 
amide (16), GHsCHOHNHCOCF~, with subse- 
quent reduction and elimination of the trifluoro- 
acetyl group (17). The formation of benzyl 
alcohol and trifluoroethylamine is somewhat 
easier to rationalize; a concurrent electron trans- 
fer (15) will give benzaldehyde and trifluoroaceto- 
nitrile, which will be further reduced to benzyl 
alcohol and trifluoroethylamine, respectively. 
(Scheme 11.) 

The amphetamine analog (I), in standard 
tests (lS),l showed no anorectic activity at 25 
mg./Kg. (p.0.) in the rat and 10 mg./Kg. in the 
dog, no antiemetic activity in the dog a t  25 mg./ 
Kg., no conditioned escape response blocking ac- 
tion in the rat at 50 and 200 mg./Kg., no trypta- 
mine potentiation in the rat at  100 mg./Kg., and 
no depletion of catecholamines in the brain and 
heart of the rat at 100 mg./Kg. (i.p.). The p-chlo- 
roamphetamine analog showed no anorectic ac- 
tivity in the rat at 29 mg./Kg. (p.0.) and did not 
deplete heart or brain catecholamines in the rat at  
100 mg./Kg (i.p.). The norephedrine analog (11) 
showed only 1/300th of the pressor activity of 
norephedrine itself in the pentobarbitalized rat, 
and did not deplete brain or heart catecholamines 
in the rat a t  100 mg./Kg. (i.p.). 

1 The authors thank Smith Kline & French Lah- 
oratories for the pharmacological data. 
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under reduced pressure. The residue was taken up 
in ether, washed with water, and dried (MgS04). 
The hydrochloride was identical with that prepared 
above. Yield, 6.2 Gm. (72%). 

3-Bromo-3-phenyl-1,l ,I-trifluoropropanone Oxime 
(V1)-To a solution of hydroxylamine hydrochlo- 
ride to (40 Gm.) and sodium acetate (40 Gm.) in 
water (300 ml.) was added all a t  once 3-bromo-3- 
phenyl-l,l,l-trilluoropropanone (20 Gm.), and the 
mixture was shaken vigorously for 10 min. Precipi- 
tation of the oxime began immediately and was 
complete after 30 min. Recrystallization from 
chloroform gave needles, m.p. 100-102". Yield, 
19 Gm. (85%). v:::. 3305 (OH), 1695 (C=N, 
weak) crn.-'. 

Anal.-Calcd. for CoHrBrF3N0.HzO: C, 36.02; 
H, 3.09; N, 4.67. Found: C, 36.15; H, 3.02; 
N, 4.51. 
3-Hydroxy-3-phenyl-l,l,l-trifluoropropanone Ox- 

h e  (V)-To a solution of VI (30 Gm., 0.1 mole) 
in ethanol (100 ml.) was added dropwise, with stir- 
ring and cooling, ethanolic KOH (5.6 Gm. of KOH, 
0.1 mole), and the mixture was stirred at room tem- 
perature for 2 hr. The precipitated KBr was fil- 
tered off and washed thoroughly with ethanol. 
Most of the ethanol was removed by evaporation 
under reduced pressure, and water (50 ml.) was 
added to precipitate the oxime as an oil, which was 
extracted with ether (2 X 150 ml.) and dried 
(MgS04). The ether was removed to yield a yellow 
oil, which was crystallized from benzene-petroleum 
ether (b.p. 30-60"), m.p. 90-91.5", yield, 20 Gm. 
(90%). v:::. 3505 (OH), 3250 (OH), 1660 (C=N, 
weak) cm.-l. 

Anal.-Calcd. for C ~ H ~ F ~ N O Z :  C, 49.33; H, 
3.68; N, 6.39. Found: C, 49.18; H,  3.70; N, 
6.47. 
2-Amino-3-hydroxy-3-phenyl- 1,1,1- trifluoropro- 

pane (11)-A mixture of the oxime (V) (8.8 Gm., 
0.04 mole) and 5y0 Pd/C (4.4 Gm.) in glacial acetic 
acid (100 ml.) and concentrated (8.8 Gm., 
0.09 mole) was shaken a t  room temperature under 
2.8 Kg./cm2 of hydrogen. Hydrogen absorption 
began a t  once and the theoretical uptake was com- 
plete within 2 hr. After the catalyst had been 
removed by filtration, the clear, colorless filtrate 
was treated with a solution of NaOH (3.6 Gm., 
0.09 mole) in water (15 ml.), with cooling, and the 
precipitated sodium sulfate was removed by filtra- 
tion. Acetic acid was removed under reduced 
pressure, and the residue was made basic with 50% 
aqueous KOH (cooling). The mixture was ex- 
tracted with ether (3 X 50 ml.) and dried (MgS04). 
Dry HCl was passed into the ethereal solution, and 
the collected solid was recrystallized from ethanol- 
petroleum ether (b.p. 30-60"), m.p. 212-214'. 
Yield, 6.2 Gm. (65%). vz. 3445 (OH), 2880 
(NH3+) an.-'. 

Anal.-Calcd. for CsHloF3NO.HCl: C, 44.74; 
H, 4.59; N, 5.80. Found: C, 44.49; H, 4.81; 
N, 5.76. 

Hydrogenation in AcOHanhydrous HC1 could 
not be achieved, a situation also observed in the 
reduction of 2-indanone oxime (19). 

The N-acetyl derivative, prepared by boiling the 
m i n e  with acetic anhydride for 30 min. and then 
pouring into cold water, was recrystallized from 
dilute ethanol as needles, m.p. 128.5-130". 

Anal.-Calcd. for C11HlzFaNOZ: C, 53.65; H,  

EXPERIMENTAL 

Benzyl trifluoromethyl ketone, p-chlorobenzyl 
trifluoromethyl ketone, and 3-bromo-3-phenyl-l11,1- 
trifluoropropanone were prepared according to  Nes 
and Burger (11). 

a-P-Chlorophenyltrifluoroacetylacetonitrile had 
m.p. 79.5-80.5" (benzene). 

Anal.-Calcd. for CloHsC1F3NO: C, 48.50; H ,  
2.01; N, 5.66. Found: C, 48.42; H, 2.14; N, 
5.70. 

p-Chlorobenzyl trifluoromethyl ketone had b.p. 
65-66' 00.2 mm.). 

Anal.-Calcd. for CgHClF30: C, 48.55; H,  2.72. 
Found: C, 48.66; H, 3.09. 

The 2,4-dinitrophenylhydrazone, prepared by 
mixing ethanolic solutions of the ketone and 2,4- 
dinitrophenylhydrazine with shakiiig was recrystal- 
lized as needles from ethanol, m.p. 111-112'. 

Anal.-Calcd. for C I ~ H ~ O C I F ~ N ~ O ~ :  C, 44.73; 
H, 2.50; N, 13.91. Found: C, 45.16; H, 2.50; 
N, 13.90. 

The semicarbazone, prepared by refluxing the 
ketone, sodium acetate, and semicarbazide hydro- 
chloride in ethanol, was recrystallized as plates 
from dilute ethanol, m.p. 135136". 

And-Calcd. for CloH&1F3N30: C, 42.94; 
H, 3.24; N, 15.03. Found: C, 42.92; H, 3.19; 
N, 15.28. 

The oxime, prepared by refluxing the ketone and 
NHzOH.HC1 in ethanol and pyridine ( l : l ) ,  was 
recrystallized as needles from petroleum ether (b.p. 
30-60"), m.p. 60.5-61.5". 

Anal.-Calcd. for C9HL!1F3NO: C, 45.57; H,  
2.98; N, 5.90. Found: C, 45.56; H, 3.18; N, 5.84. 

2-Amino-3- (4 - chlorophenyl) - 1,1,1- trifluoropro- 
pane-To a stirred suspension of LiAlH4 (5.7 Gm., 
0.15 mole) in dry ether (100 ml.) was added drop- 
wise a solution of p-chlorobenzyl trifluoromethyl 
ketoxime (23.5 Gm., 0.1 mole) in dry ether (100 
ml.). The mixture was heated under reflux for 
5 hr., and excess LiAlH4 was destroyed by careful 
addition of water. Then 10% NaOH (100 ml.) 
was added, the solid material was filtered off, and 
the clear yellow filtrate dried (MgS04). Removal 
of ether gave a semisolid. The colorless hydro- 
chloride was prepared in ether-petroleum ether, and 
was purified by sublimation at  15do (1 mm.), m.p. 
209-211", yield 19.0 Gm. (8670). 

Anal.-Calcd. for CgH9ClFaN.HCl: C, 41.56; 
H, 3.87; N, 5.39. Found: C, 41.32; H, 3.97; N, 
5.42. 

The N-acetyl derivative, obtained by the Schot- 
ten-Baumann method using acetic anhydride, 
crystallized from dilute ethanol as needles, m.p. 
1 fl- 172". 

Anal.-Calcd. for C1lHIICIFzNO: C. 49.74: -. -- - 
H, 4.18; N, 5.27. Found: C, 49.84; H, 4.05, 
N, 5.41. 
2-Amino-3-phenyl-lIl,l-trifluoropropane (11) was 

prepared in 65% yield from the oxime (111) by a 
similar method, m.p. of hydrochloride 204-205'. 
[Lit. (11) m.p. 203-206O.I It was also prepared 
by the following method. 

A mixture of 2-amino-3-(4-chlorophenyl)-l,l,l- 
trifluoropropane (10 Gm.), methanol (120 ml.), 
57, Pd/C (4 Gm.), and KOH (10 Gm.) was shaken 
at room temperature and 2.8 Kg./cm2 for 5 hr. 
The catalyst was filtered off and methanol removed 
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4.50; N, 5.69. Found: C, 53.48; H, 4.62; N, 
5.80. 
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Argemonine 

Identification as ( - ) -N-Methylpavine 

By MICHAEL J. MARTELL, JR.*, TAITO 0. SOINE, and LEMONT B. KIERt 

The structure of argemonine has been shown to be (-)-N-methylpavine both by 
chemical evidence and spectral evidence. Racemic N-methylpavine has been de- 
racemized as the bitartrates and the base obtained from the D-bitartrate has been 
shown to be identical with argemonine. The question of whether argemonine is 
an artifact obtained by cyclization of N-methyl- 1,2-dihydropapaverine during isola- 
tion procedures has been examined, and .there appears to be no basis for such 

conversion. 

ARLIER WORK in these laboratories (1, 2) 
had led to a tentative aporphine-type struc- 

tural assignment (I) for the alkaloid, argemonine 
(3). The proposed structure admittedly was 
biogenetically unfeasible, and Shamma (4), basing 
his reasoning on the lower than expected intensity 
of the ultraviolet absorption maxima, suggested 
alternate formulations (I1 and 111) imposing a 
1 : 11 methoxyl interaction to  accentuate the 
known twist of the biphenyl moiety in apor- 
phines. The resultant reduction in coplanarity 
would, of necessity, reduce absorption. 
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To examine the structural problem further and, 
initially, to determine the validity of structures 
I, 11, or 111, an oxidation of norargemonine ethyl 




