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alkanoale in D.MF f 1 ml/'g of ester) at such a rate that the reaction 
temperature did not rise above 10°. The resulting mixture was 
stirred for 1-4 hr and filtered to remove inorganic salts; D.MF 
was removed from the filtrate under reduced pressure (water 
aspirator) at 70-7.1° (hot-water bath). The residual, crude, oily 
products were sufficiently pure for use as intermediates in the 
preparation of the corresponding dithiocarbonates, but successive 
vacuum distillations (short path) were required in order to ob­
tain analytically pure samples as colorless oils (see Table II). 

S-2-Aminoethyl S'-w-Carboxyalkyl Dithiocarbonate Hydro­
chlorides (V).—Mixtures of IVb-d (~().l mole) and 6 A* MCI 
(21 ml/g of IV) were refluxed for 4 hr. The resulting solutions, 
while still hot, were clarified by nitration and chilled. The di­
thiocarbonate hydrochlorides (see Table I II) were collected as 
white crystals, washed (cold EtOII), and dried (P20,-,) in vacuo. 

Methyl 2-Thioxo-3-thiazolidinepropionate (VI).—A solution of 
methyl 3-bromopropionate (42.9 g, 0.2.17 mole) in DMF (.10 ml) 
was added dropwise to a stirred mixture of III (30.0 g, 0.2.">2 
mole), K2C()3 (38..") g, 0.2.12 mole), and D.MF (1.10 ml), the rate 
of addition being controlled so that the reaction temperature did 
not exceed .10°. After the exothermic reaction the mixture 
was stirred at room temperature for 4 hr and then filtered. In 
vacuo concentration of the filtrate left a residual yellow oil, which 
was purified bv vacuum distillation: the vield of VI as a color­
less oil, bp 180-188° (0.07 mm), was 26.1 g (42' ' ,). Anal. 
(C7Hi,X02S-,) C, H, S. 

2-Thioxo-3-thiazolidinepropionic Acid (VII). A. From VI. 
-A mixture of VI (26.1 g, 0.127 mole) and 0 .V HC1 (600 ml) 

was refluxed for 4 hr. The resulting solution, filtered hot and 
then chilled, deposited VII as white crystals, which were dried 
( P.O.-,) in vacuo; vield 6.73 g (22'',' ), nip 99-101°. Anal. (CJI.i-
XO-AOC, II, X, S. 

B. From VIII. K2CO.i (4.86 g, 34.1 mmoles) was added in 
portions to a stirred solution of VIII (4.00 g, 1.1..1 mmoles), C'S; 

(4.0 ml, 66 mmoles), and D.MF (30 ml), the reaction tempera­
ture being kept below 31° by intermittent use of an ice-water 
bath. The mixture was stirred overnight at room temperature, 
then poured into H20 (100 ml), and extracted with three 71-ml 
portions of E1 •_>(). The Et 2 0 phase, washed with H 2 0 and dried 
i.MgSCV), was concentrated under reduced pressure, leaving crude 
2-thioxo-3-thiazolidinepropionitrile (IX) as a yellow oil. A 
solution of the oil in 6 A' HC1 (10 ml) was refluxed for 4 hr, filtered 
hot, and chilled. The off-white, crystalline VII that precipitated 
was collected, washed (cold IitOII), and dried (P2(),-,) in vacuo; 
vield 0.42 g (14'','), mp 10.1-107°, mmp 103-106°, with product 
from A, lit.1 mp 103.3-104.6°. Anal. (C6H9X02S2) C, H. 

3-(2-Bromoethylamino)propionitrile Hydrobromide (VIII). 
I-Aziridinepropionitrile8 (19.2 g, 0.200 mole) was added dropwise 
10 cold ( - . 1 t o ( ) ° ) 4 8 ' , HBr (10 ml) with vigorous stirring. The 
solution was evaporated to dryness under reduced pressure, and 
1 he crystalline residue was reprecipitated from MeOH by the 
addition of Et;(>; vield 49.0 g (9.1','), mp 96-98°. 'Anal. 
,C, lI ,BrX2-IIBr) C, II, Hr. 

S-2-Aminoethyl S'-(Methoxycarbonyl)methyl Dithiocar­
bonate Hydrochloride (XIa).—-A solution of IVa (2.00 g, 10.1 

mmoles) in 0 A' IICI (20 ml) was refluxed for 6 hr and then evap­
orated to dryness in vacuo. A solution of the residue in .MeOH 
(20 ml) was refluxed for 2 hr, treated with X'orit, and filtered. 
The filtrate was concentrated in vacuo to a viscous oil, which 
crystallized. Recrystallization (_MeOH-Et20) afforded 0.17 
g (~c'c) of XIa : mp 134-137° dec with presoftenitig; P (in cm"'1) 
1730' (s, C = 0 of CO,.Me). 1640 (s, C = 0 of SCOS), and 870 (s. 
SCS). Anal. (C6H,iX03S2- HC1) C, II, X, CI. 

S-2-Aminoethyl S'-2-(EthoxycarbonyI)ethyl Dithiocarbonate 
Hydrochloride (Xlb).—A mixture of crude 3-(2-thiazolin-2-
ylthio)propionic acid5 (mp 02-6.1°, lit.5 mp 76.6-77.1°; 10.0 
g, 48.7 mmoles) and 6 .V HC1 (100 ml) was refluxed for 0 hr; 
and the resulting solution was concentrated under reduced pres­
sure to an oil, which crystallized on standing. A solution of the 
crude solid (S-2-aminoethyl S'-2-carboxyethyl dithiocarbonate 
hydrochloride) in boiling ElOH (10 ml), cooled and diluted with 
Et.O (100 ml), deposited 1.09 g (38 r ; ) of X lb as sparkling, white 
crystals: nip 111-112°; v (in cm"1) 172.1 (s, C = ( ) of C0 2Et) , 
104.1 (s, C = ( ) of SCOS), and 870 is. SCS). Anal. (0,H,.-,XO,S,-
HC1) C, II, X, S, CI. 
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The substituted oxassolidinethione 1 lias been shown 
previously to be an effective antifertility agent in the 
rat.1 The relatively low potency of that compound 

CF; 

XH 
OCH, 

i t . HuMiuu. Clam.. 566, 

led us to prepare additional analogs. The unexpected 
finding that the phenolic oxygen could be replaced by a 
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methylene group with no loss of activity (see below) 
permitted an examination of the effect of chain length 
on antifertility activity. A report in the literature 
that 4-substituted oxazolidinethiones are less effective 
antithyroid agents than the 5-substituted isomers2,3 

prompted us to prepare the 4-substituted isomers of 
the present series in an effort to dissociate the anti-
fertility and antithyroid activities4 of 1. 

Starting Materials.—The amino alcohols needed 
for the formation of 5-oxazolidine-2-thiones were pre­
pared as shown in Scheme I. 

AiBr 3 

ArCIICN 
6 

SCHEME I 

AiCHO — > - ArCHOHCN — 
2 3 

—-3- Ai-CH,CII=NNHCONII 2 

7 

ArCHOIICH,NII2 

4 

- ^ ArCIIjCIIO 
8 

ArCII2CHOHCli\NII2 

10 

Ai-'CHaCl 
5 

Ar 'CII 2CH_CH=CII , 
11 

Ar 'CH2CH,CHCH2 

12 
Ar 'CH2CH2CHOHCH2NH, 

14 

Ar = m-CF3C6H4 

Ar' = m-CF3CeH4 and C6H. 

Aldehyde 2 was obtained by reaction of wi-trifluoro-
methylphenylmagnesium bromide with N-methyl-
formanilide. Reaction of the benzyl chloride 5 with 
cyanide gave nitrile 6. This was reduced with Raney 
nickel in the presence of semicarbazide; transformation 
of the semicarbazone (7) thus obtained with hot forma­
lin gave the aldehyde 8. Each of these compounds 
was converted to its cyanohydrin and this reduced 
(LiAlH4) to the corresponding amino alcohol. Re­
action of the benzyl chloride 5 with allylmagnesium 
bromide afforded the olefin 11; this was epoxidized by 
means of trifluoroperacetic acid and the epoxide was 
taken on to the amino alcohol 14 by the method of 
Petrow and Stephenson.8 

Scheme II illustrates the general method used to 
obtain the isomeric amino alcohols. Thus, the benzyl 
chloride 15 was used to alkylate diethyl acetamido-
malonate and the product of this reaction was treated 
with strong acid to afford the corresponding amino 
acid. This was esterified with methanolic HC1 and 
the ester was reduced (LiALH4). 

The nitrile 6 was hydrolyzed to the acid 20 (Scheme 
III) ; reduction with LiAlH4 gave the alcohol. This 
was converted to its mesylate and subjected to the 
same set of reaction conditions as in Scheme II to 
afford the homologous amino alcohol. The epoxide 
12 was opened to the glycol with aqueous acid. Cleav­
age with Pb(OAc)4 followed by reduction of the alde­
hyde gave the alcohol; this was then taken on to its 
mesylate and converted to the amino acid as above. 

(2) M. Viacontini and K. Adank, Helv. Chim. Acta, 33, 2251 (1950). 
(3) Subsequent to the completion of this work, tlie preparation of a series 

of 4-substituted oxazolidinethiones was reported: H. J. Eiehel, R. J. Meyer, 
and P. F. Buzzi, J. Med. Chem., 10, 942 (1967). 

(4) H. D. Webster, R. L. Johnston, and G. W. Duncan, Toxicol. Appl. 
Pharmacol., 10, 322 (1967). 

(5) V. Petrow and O. Stephenson, J. Pharm. Pharmacol., 5, 359 (1953). 

SCHEME II 

RCII2X — > RCH2C(C02C2H5)2 —>• 

15 
HNCOCH3 

16 

1!CH2CHC02H 

NHo 
17 

RCH2CHCHoOH 
! 

NH2 

18 
11 = m-CF3C6H4, TO-CF3C6H4CH2, m-CF3C6H4CH2CH2, C6H5CH2 

SCHEME II I 

ArCH2CN — * - ArCH2C02H — > • ArCH2CIT2OH — > 
6 20 21 

ArCH2CII.OS(\CII3 

22 

12 — > • A.CH:CH2CHOHCH2OH — > -
23 

1. LA II 
ArCH2CII2CHO 

24 2. CHsOS02Cl 

>- ArCH2CH2CH2OSO.CH3 

25 

Ar = m-CF3C6H4 

Oxazolidinethiones and Thiazolidinethiones.—Re­
action of the amino alcohols 4, 10, and 14 with CS2 

and NaOH6 led in workable yields to the correspond­
ing 5-substituted 2-oxazolidinethiones. The isomeric 
amino alcohols, however, gave mixtures of the cor­
responding 4-substituted 2-oxazolidinethiones and 2-
thiazolidinethiones which were readily separable by 
chromatography. 

R 

RCHOHCH2NH2 O, ,NH 

Y 
26, R = C6H6CH2CH2 
27, R = »t-CF3C6H4 
28, R = TO-CF3C6H4CH2 

29, R = m-CF3CeH4CH2CH2 

R 

RCHCH2OH — * HNV /> 1 Y 
NH2 » 

30, R = C6II4CH2CH2 
31, R = m-CF3C6H4CH2 
32, R = m-CF3C6H.i(CH2)2 
33, R = m-CF3C6H4(CH2)3 

+ „ Y 
S 

34, R = C6H4CH2CH2 
35, R = TO-CF3C6H4CH2 

36, R = OT-CF3CCH4(CH2)2 

37, R = m-CF3C6H4(CH2)a 

Screening Results.—The compounds recorded in 
Table I were screened for antifertility activity in the 
rat at 50 mg/kg sc.7 Of these, 27, 29, 32, 35, and 36 
were found to effect 100% inhibition of pregnancy at 
this dose. These were then administered orally and 
the dose was titrated; 29 was effective at 7.5 mg/kg 
and its isomer 32 at 15 mg/kg. It is of interest that 1 
is effective at 15 mg/kg in this assay. Preliminary 
testing suggests that the goitrogenic potency of 32 is 
of the same order as that of l.8 

(6) H. A. Bruson and J. W. Eastes, .7. Amer. Chem. Soc, 59, 2011 (1937). 
(7) G. W. Duncan, J. C. Babcock, S. C. Lyster, and D. Lednicer, Proc. 

Soc. Expll. Biol. Med., 109, 163 (1962). 
(8) Private communication from Dr. II. L. Johnston of these alboratories. 
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TABLE I 

2-OxAZOhlDINETHlONES AND 2-THIAZOI.ILHNE 1 H ION lis 
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m-CF3C6H4CH2 

w!-CF3C6H4CH2CH, 
w-CF3C6H4CH2CH..!CHa 

C6H.-,CH2CH2 

m-CF3C6H4CH2 

m-CF3C6H4CH2CH2 

m-CF3C6H4CH2CH2CH2 

IV 

C6H5CH2CII2 

TO-CF3C6H4 

m-CF3C6H4CH2 

m-CF3C6H4CH2CH, 
H 
11 
11 
11 
II 
11 
11 
11 

" For a review of the problems of C analysis 
.led, .50.56; found, 49.97, 50.00. '' C: calcd, 

X 

C) 
() 
O 
() 
() 
() 
0 
() 

-/.
 

s 
s 
s 

of fliiorinated 
52.35; ; found, 

Ri R< 

W 
HN X 

Y 
s 

No. 

20 
27 
2S 
29 
30 
31 
32 
33 1 
34 

\ 

Mp. T 

87-90 
120-122..-) 
87-89 
•S7-89 
56-58 
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111 113 
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111 113 
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37 
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see (i. liigr: 
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MeoCO-C' 
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H20-MeOH 
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Me2GO-0 
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06H(i 
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O 

am, A rial list, 86, . 
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Formula 

C„1I13N0S 
G,„H8F8XOS 
CnIIioF3NOS 
Ci2H12F3XOS 
G„H1 3X0S 
C„IIioF3N()S 
G,2H12F3XOS 
013II„F3XOS 
G,,H,3XS2 

C,1H,„F3N
TS.. 

G,2H12F3XS2 

G13H„F3XS., 

539(1961). '• Gye; 
' S: calcd, 28.7 

Analyses'' 

O, 11 
o, ii 
II: ( v 

11; O" 
O, II, S 
II, X, S;G 
G, 11, S 
O, 11, S 
0. II; S-
II, S; G» 
C, II, S 
O, 11, S 

lohexane. !' ( ' 
1; found, 28.17 

» C: calcd, 47.63; found, 48.07. 

Experimental Section9 

m-Trifluoromethylbenzaldehyde (2).—To the ice-cooled Gri-
gnard reagent prepared from 30 g (0.133 mole) of m-trifluoro-
methylbromobenzene and 3.16 g (0.13 g-atom) of Mg in 300 ml 
of E t 2 0 was added 18.0 g (0.133 mole) of X-methylformanilide in 
20 ml of E t 2 0 . The mixture was stirred at room temperature for 
3 hr and then cooled in ice. Over 20-30 min there was then added 
130 ml of 2.5 .V HC1. Following an additional 30 min stirring, 
the organic layer was separated and washed (aqueous XaHC0 3 , 
H20, XaCl). The residue which remained when the solution was 
taken to dryness was distilled to afford 13.55 g (58.5rv) of 2, 
bp 55-64° (8.5 mm), lit.10 bp 80-82° (21 mm). 

l-Amino-2-hydroxy-2-(»!-trifluoromethylphenyl)ethane (4).— 
To an ice-cooled solution of 2.60 g (0.04 mole) of K C X in 3 ml 
of 11,0 there was added 2.40 g (0.038 mole) of AcOH in 20 ml of 
T H F . Over 15 min a solution of 3.76 g (0.0216 mole) of the 
acet aldehyde 2 in 20 ml of T H F was added to this. Following 
30 min stirring at room temperature, the mixture was diluted 
(Et20), washed (H20), and dissolved in CsH6 and again taken lo 
dryness, to afford crude cyanohydrin, vuulK 3450 cm - 1 , no C = ( ) 
(neat). 

A solution of the cyanohydrin in Et.O (100 ml) was added to a 
suspension of 1.30 g (0.034 mole) of LiAlH4 in E t 2 0 (20 ml) over 15 
min. The mixture was stirred under reflux for 3 hr and then 
cooled in ice. There was then added in turn 4 ml of H2G and 1.5 
ml each of \"ic'( XaOII and H 2 0. The precipitated inorganic 
salts were removed by filtration. The organic filtrate was ex­
tracted with five portions of 50 ml each of 2.5 A' HC1. These ex­
tracts were made strongly basic and extracted (Et20). This last 
solution was taken to dryness to afford the crude amino alcohol 
as a solid. The product was recrystallized from Skellysolve B 
to give 2.45 g (55.5';;) of 4, mp 67.5-69.5°. Anal. (C.1H10F3XO) 
G, H. 

(m-Trifluoromethylphenyl)acetonitrile (6).—m-Trifluorometh-
vlbenzvl chloride (40.0 g, 0.208 mole) was added to a solution of 
40.0 g'(0.015 mole) of KCX and 0.40 g of KI in 300 ml of H>0 
and 600 ml of MeOH. The mixture was heated under reflux for 
45 min and the bulk of MeOH was removed in vacuo. Ether 
was added and the organic layer was washed.9 The oil which 
remained when the ethereal layer was taken to dryness was 
distilled, yield 29.60 g (77%) of 6, bp 64-69.5° (0.35 mm). 

(9) Melting points are uncorrected and recorded as obtained on a Thomas-
Hoover melting point apparatus. Where analyses are indicated only by 
symbols of the elements, analytical results obtained for those elements were 
within -tO.t'y) of the theoretical values. The authors are indebted to the 
Department of Physical and Analytical Chemistry of The Upjohn Company 
for elemental analyses. Acetone-Skellysolve B mixtures were used for 
chromatography; only the percentage acetone is specified. Ethereal extract.-
were washed with H^O and brine. 

110) K. Filler and H. Novar, ,/. Org. Chem., 25, T.V.i (11)60). 

Semicarbazone of (m-Trifluoromethylphenyl)acetaldehyde (7). 
—A mixture of 14.95 g (0.081 mole) of the nitrile 6, 9.15 g (0.08 
mole) of semicarbazide hydrochloride, 6.!) g of XaOAc, and 5 g 
of Haney nickel in 100 ml each of EtOH and H 2 0 was shaken 
under H2 until the theoretical amount of gas was taken up (12 hr). 
The mixture was diluted to 1 1. with H 2 0 and the solid was 
collected on a filter. The filter cake was pressed dry and ex­
tracted well (EtOAc). The organic washes were combined, 
washed,9 and taken to dryness. The residual solid was recrys­
tallized (EtOAc-cvclohexane) to give 10.90 g (55%) of 7. mp 
158-159°. .4na!.'(C,„H,oF3N30) G, H, X. 

»i-TrifluoromethylphenyI)acetaldehyde (8).—A mixture of 
10.90 g (0.044 mole) of the semicarbazone 7 and 100 ml of formalin 
(37%) w a s heated on the steam bath with gentle swirling for 10 
min. The resulting solution was diluted with an equal volume of 
ice-water and extracted five times with Skllysolve B. These 
extracts were washed (H2G, NaOl) and taken to dryness. The 
residual oil was distilled through an oil-jacketed flask (95-100°) 
at 2.5 mm to give 5.90 g (50.8%) of 8: vm.AX 2720, 1750 cm"1 

(neat): thiosemicarbazoue, mp 145 148°. Anal. (CiuHml'V 
X3S) C, H, X. 

l-Amino-2-hydroxy-3-(m-trifluoromethylphenyl)propane 110). 
—Proceeding exactly as in the case of 2, the aldehyde 8 (3.69 g, 
0.051 mole) was converted to the cyanohydrin. Reduction 
(LiAlH4) afforded the crude amino alcohol. Two recrystalliga­
tions from Et20-Skellvsolve B gave 3.10 g (36', ') of 10, mp 
80-83°. Anal. (C,0H12F3XO) G, II, X. 

4-Phenylbut-l-ene (11a).—To a solution of 19 ml (27.3 g, 
0.16 mole) of C6H.-,CH2Br in 200 ml of E t 2 0 there was added the 
Grignard reagent prepared in an inverse addition flask from 34.4 
ml (48 g, 0.4 mole) of allyl bromide and 58 g of Mg in 250 ml of 
Et 20. Following 4 hr of heating under reflux the mixture was 
cooled in ice and treated with 20 ml of H20 and 250 ml of satu­
rated XH4GI. The organic layer was separated, washed,9 and 
taken to dryness. The residue was distilled to give 14.08 g 
(66.3%) <>f 11a, bp 177-17!)°, l i t ." 181°. 

4-Phenylbutene 1,2-Epoxide (12a).—A mixture of 14.08 g 
(0.016 mole) of olefin 11a and 51.2 g of anhydrous Xa2G03 in 85 
ml of CH2CI2 was treated with peroxytrifluoroacetic acid pre­
pared from 27 ml of t rifluoroticet ic anhydride and 4.4 ml of 90 r) 
H202 . The mixture was stirred under reflux for 1 hr and the solid 
was removed by filtration. The oil which remained when the 
filtrate was taken to dryness was distilled to give 12.68 g (55\, ) 
of 12a, bp 113-117° (17'mm). Anal. (C,0H,2O) C, H. 

N-(2-Hydroxy-4-phenylbutyl)succinimide (13a).—A mixture 
of 12.68 g (0.058 mole) of the oxide, 8.60 g (0.087 mole) of succini-
mide, and 4 drops of pyridine in 120 ml of MeOH was heated 
under reflux for 24 hr. The solvent was removed in vacuo and 

i 1 I) 1). Bryce-smyl K. Turner, ./. Chtrn. Sac 
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the residue was recrystallized twice (EtOAo), yield 12.90 g of 
13a (61.5%), mp 118-121°. Anal. (CuHnNO,) C, H. 

2-Hydroxy-4-phenylbutylamine Hydrobromide (14a).—A mix­
ture of 12.90 g (0.052 mole) of the imide 13a, and 144 g of NaOH 
in 1.4 1. of EtOH was heated under reflux for 17 hr. The bulk 
of the solvent was removed in vacuo and the residue was taken 
up in E t 2 0 and H 2 0 . The organic layer was separated, washed,9 

and taken to dryness. The residual gum was dissolved in a 
small amount of E t 2 0 and saturated with HBr. The precipi­
tated solid was recrystallized twice (MeCN) to give 10.74 g 
(90%) of 14a, mp 102° (to viscous clear gum). Anal. (CmHie-
BrNO) C, H, Br. The salt was converted to 5.65 g of the free 
base. 

4-(?n-TrifluoromethylphenyI)but-l-ene ( l ib) .—A solution of 24 
g (0.2 mole) of allyl bromide in E t 2 0 (120 ml) was added over 2 
hr to a well-stirred mixture of 2.90 g (1.2 moles) of Mg and E t 2 0 
(20 ml) in an inverse addition flask. The Grignard reagent was 
then added through a glass wool plug to a solution of 19.4 g (0.1 
mole) of wi-trifluoromethylbenzyl chloride in E t 2 0 (200 ml). 
Following 2 hr heating under reflux, the mixture was cooled in 
ice and treated with 10 ml of H 2 0 and 250 ml of saturated 
aqueous NH4C1. The organic layer was separated, washed,9 

and taken to drvness. The residual oil was distilled to afford 
12.78 g (64%) of ' l lb , bp 30° (0.6 mm). 

Anal. Calcd for C„HiiF3: C, 6.5.99; H, 5.54. Found: 
C, 65.56; H, 5.32. 

4-(m-Trifluoromethylphenyl)but-l-ene Epoxide (12b).—Tri-
fiuoroacetic anhydride (16.1 ml) was added to an ice-cooled mix­
ture of 17 ml 'o f CH2CI2 and 2.62 ml of 90% H202 over 
10 min. The resulting solution was then added over 30 min 
to a well-stirred mixture of 12.78 g (0.064 mole) of the ole­
fin l i b and 30.6 g of Na2C03 in 50 ml CH2C12. The mixture was 
heated at reflux for 1 hr and the inorganic salts were removed by 
filtration. The filter cake was washed well (CH2C12) and the 
combined filtrates were taken to drvness. The residual oil was 
distilled to yield 10.75 g (78%) of 12b, bp 63-70° (0.5 mm). 
Anal. (CnHnFaO) C, H. 

N- [2-Hydroxy-4-(ro-trifluoromethylphenyl) butyl] succinimide 
(13b).—Proceeding exactly in the same manner as above 10.75 
g (0.05 mole) of the oxide 12b was heated with 1 equiv of succini­
mide. The reaction mixture was worked up as above and the 
product recrystallized from MeOH-HjO to give 8.4 g (53%) 
of 13b, rap 94-99°. Anal. (C,l5H16F3N03) C, H. 

1 -Amino-4-(m-trifluoromethyIphenyl )-2-butanol (14b).—A 
mixture of 8.13 g (0.026 mole) of the succinimide (13b) and 50 
ml of concentrated HC1 was heated at reflux for 20 hr. The 
cooled solution was then washed twice (Et20), cooled in ice, 
and made strongly alkaline. This was then extracted (CH2C12), 
and the extract was washed9 and taken to dryness to afford the 
amino alcohol as an amorphous gum. HC1 was passed through 
a solution of this product in E t 2 0 and the solid salt collected on a 
filter. One "crystallization" of the salt (Me2CO) gave 4.64 g of 
the hydrochloride as an amorphous powder. This was dissolved 
in H2O and converted to the free base with 4 5 % NaOH. Ex­
traction of the alkaline solution followed by evaporation of the 
extract gave 3.77 g (67%) of crude amorphous amino alcohol. 

?n-(Trifluoromethylphenyl)acetic Acid (20).—A solution of 
28.84 g (0.156 mole) of the nitrile 6 and 29 g of NaOH in 300 
ml of EtOH was heated at reflux overnight. The bulk of the 
solvent was removed in vacuo and the solution was washed 
(Et20). The aqueous layer was acidified, saturated with 
(NH4)2S04, and extracted (Et20). These extracts were washed9 

and taken to dryness. The solid residue was recrystallized from 
Skellysolve B to afford 26.38 g (83%) of 20, mp 70-74.5°. The 
analytical sample from a previous run melted at 73-74.4°. 
Anal. Calcd for C9H7F302: C, 52.95; H, 3.46. Found: C, 
53.38; H, 4.03. 

2-(m-Trifluoromethylphenyl)ethyl Methanesulfonate (22).— 
A solution of 26.38 g (0.13 mole) of the acid 20 in 150 ml of E t 2 0 
was added to 7.4 g (0.2 mole) of LiAlH4 in 70 ml of E t 2 0 . Follow­
ing 30 min heating at reflux the mixture was cooled in ice and 
treated with H 2 0 (11 ml), 100 ml of saturated aqueous NH4C1, 
and 7.5 ml of 2.5 -V HC1. The organic layer was separated 
(centrifuge), washed,9 and taken to dryness. The residual oil 
was distilled to yield 22.26 g of 21, bp 68-70.5° (0.35 mm). 

To an ice-cooled solution of 23.86 g of the alcohol in 97 ml of 
pyridine was added over 15 min 19.0 g (0.17 mole) of MeS02Cl. 
Following 1 hr of stirring in the cold, the mixture was diluted 
with 300 ml of ice-water. The precipitated oil was extracted 
(Et ,0) and the extract was washed (H20, 2.5 A' HCl, H 20, NaCl). 

The organic solution was taken to dryness to give 34.46 g (99%) 
of an oil. This was used without further purification. 

3-(ra-TrifluoromethylphenyI)propionaldehyde (24).—A mix­
ture of 18.29 g (0.084 mole) of the oxide 12b and 1.85 g of HC104 

in 90 ml of T H F and 180 ml of H 2 0 was stirred at room tempera­
ture for 6 hr. The mixture was then extracted (Et20). The 
organic layer was washed (aqueous NaHC0 3 ) and taken to dry­
ness. The residual solid, mp 56-59°, was used without further 
purification. 

A solution of 15.89 g (0.68 mole) of the glycol in 80 ml of CH2-
Cl2 was added to a stirred suspension of 31 g (0.07 mole) of Pb-
(OAc)4 in 300 ml of CH2C12 over 45 min. Following 1 hr of 
stirring the solid was removed by filtration and washed (CH2C12). 
The combined filtrates were taken to dryness and the residual oil 
distilled to yield 9.92 g (53%) of 24, bp 74° (0.6 mm), «wx 1750 
c m - 1 (neat); thiosemicarbazone, mp 127-128.5°. Anal. (Cn-
Hi2F3N3S) C, H, N. 

3-(m-TrifluoromethyIphenyl)propyI Methanesulfonate (25).— 
A solution of 19.99 g (0.073 mole) of 24 in 200 ml of E t 2 0 was 
added to a well-stirred suspension of 3.8 g (0.1 mole) of LiAlH4 

in 40 ml of E t 2 0 over 50 min. Following 1 hr of heating under 
reflux, the mixture was cooled in ice and treated with H 2 0 (6 
ml) and 15 ml of 2.5 N HCl. The organic layer was separated, 
washed,9 and taken to dryness. The residual oil (18.58 g) had 
bp 76-79° (0.3 mm). 

MeS02Cl (13.8 g, 0.12 mole) was added to a solution of 18.58 g 
of the alcohol in 70 ml of pyridine. The mixture was stirred in 
the cold for 1 hr and diluted with H 2 0 (300 ml). The precipi­
tated oil was extracted (Et20) and this solution was washed 
thoroughly with 2.5 A' HCl. Following one wash each with H 2 0 
and NaCl the solution was taken to dryness. The mesylate 
(25) was obtained as a viscous oil (25.90 g). 

Acetamido Esters (16) (Table II).—In a typical experiment 
solid diethyl acetamidomalonate (20.65 g, 0.095 mole) and 1 g of 
K I was added to a solution of 2.2 g (0.096 g-atom) of Na in 80 ml 
of EtOH. A solution of 0.095 g of the appropriate mesylate or 
chloride in 55 ml of E tOH was then added and the mixture was 
heated under reflux for 6.5 hr. The bulk of the solvent was re­
moved in vacuo and the residue was treated with H 2 0 (300 ml). 
The precipitated gum was extracted with E t 2 0 . The organic 
layer was washed9 and taken to dryness. The residual gum was 
chromagraphed on Florisil. The product proved difficult to 
characterize and was used without further purification. 

TABLE II 

ACETAMIDO ESTEHS 

R3CH2C(NHC0CH3)(C02C2H5)2 

R3 % yield Mp, °C 

m-CF3C6H4 78 100-102.5 
m-CF3C6H4CH2 24 
m-CF3C6H4CH2CH2 83 
C6H4CH2 47 111-114 

Amino Acids (17) (Table III).—In a typical example a mix­
ture of 19.89 g of the ester and 100 ml of concentrated HCl was 
refluxed for 8 hr; a crystalline solid separated. The mixture 
was cooled in the freezer and the product collected on a filter. 
This was then recrystallized once from HCl. 

TABLE III 

AMINO ACIDS 

R5CH2CH(NH2)C02H-HC1 
% 

R;J yield Mp, °C Formula Analyses 
m-CFsC6H4 78 240-248 dec CioHuClFsNOs C, H, CI 
m-CFjCeH4CH! 69 237-240 dec CnHuClFiNCh C, H, CI 
m-CF«C6H4CH2CH2 76 230 dee CuHuClFuNO! C, H, CI 
CtHsCHi! 88 269-272 CioHuClNOs H; C 

" C: calcd, 55.68; found, 56.53. 

Amino Alcohols (18) (Table IV).—In a typical experiment a 
solution of the amino acid hydrochloride (12 g) obtained above 
in 250 ml of MeOH was saturated with dry HCl. Following 18 hr 
of standing at room temperature the solution was taken to dry­
ness. The residue was suspended in E t 2 0 and cautiously made 
basic with aqueous NaHC0 3 . The organic layer was separated, 
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washed," and taken to dryness to give a gum, Kmil, 3350, 17(10 
cm"1 (neat). 

This amino ester in EuO (100 ml) was added to 2.0 g of LiAlIb 
in E(,20 (20 ml). Following 90 min of heating at reflux the reac­
tion mixture was cooled in ice and treated with 2 ml of IL.O, 
2 ml of 1 5 r

r aqueous NaOH, and H 2 0 (6 ml). The precipitated 
solid was collected on a filter and washed (Et20). The fill rales 
were taken to dryness and redissolved in Et>0. The product 
was precipitated as its hydrochloride by passing in gaseous HC1. 

TABLE IV 

AMINO ALCOHOLS 

R3CH2CH(NH,)CH,0H-I1C1 

H:! yield Mp, °(' Formula Analysts 

»t-CF3C6H4 33 a C1(,Ii,3ClF3NO 
m-CF3C6H4C!I2 75 1 S3-186 CnTIi.-,ClF3NO C, H, Gl 
»i-CFaC6TI4CH2Cir-. 66 188-191 G12H17F3NO C, H, Gl 
GelliCn, 22 108-110 COFIHICINO C, II, CI 

" Could not be recrystallized satisfactorily: sintered at 158°. 

Oxazolidinethiones and Thiazolidinethiones.—In a typical 
experiment a mixture of 0.03 mole of the oilv amino alcohol, 2.7 
ml of CS2, 2.48 g of KOH, and 6.4 ml of H20"in 110 ml of EtOH 
was heated under reflux for 5.5 hi'. The solvent, was removed 
in vacuo. The residue was suspended in H 2 0 and made acidic: 
the precipitated gum was extracted (Et20). The organic layer 
was washed9 and taken to dryness. The residual gum (8.09 g) 
was chromatographed over 800 ml of Florisil. Elution with UY"V 

aeetone-Skellysolve B gave first 1.99 g of thiazolidinethione fol­
lowed by 4.18 g of the oxazolidinethione. 
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In previous publications from our laboratory, it has 
been reported that //-methoxycinnamate shows good 
antipyretic and analgetic activities.1 It is rapidly ab­
sorbed when administered orally to rabbits and oxidized 
rapidly in vivo to /j-methoxybenzoic acid which is ex­
creted in the urine as conjugates of glycine and glucu­
ronic acid.'2 

These observations have led us to search for improved 
potential antipyretic and analgetic compounds. This 
communication describes the synthesis of several new 
//-methoxycinnamic acid derivatives of salicylic acid 
and aminophenol.s, and their preliminary pharmaco­
logical properties. 

;>-Alethoxyeinnamoylsalieylie acid (1), p-aeetamido-
phenyl p-methoxycinnamate ( I I ) , N-(p-methoxycin-
namoyl)-p-aminophenol ( I I I ) , and N-(p-methoxycin-
namoyl)-//-phenetidine (IV) were easily obtained by 
reaction of p-methoxyeinnamoyl chloride with sali-

U) <a; \V. S. Woo. ./. 1'luirm. Soc. Korea. 7, 55 (1963); (!>) ilri.L, 9, :jl 
! 19H5}. 

(2) (a) W. S. Wm,, ,7,;,/.. 8, 7(i ( l l l u l ) ; (1.) J. 1'lmnn. Sri., 57, 27 U9(i8j . 

cylic acid, //-acetaminophenol, //-aminopheiiol, and //-
phenetidine. respectively. 

Pharmacology.—In preliminary pharmacological 
evaluations all compounds were administered, by the 
route specified in Table I, as a suspension in 2% aque­
ous starch solution except that sodium //-methoxycin-
namate was administered as an aqueous solution. The 
highest dose employed of a compound having low toxic­
ity was .500 mg kg. LDi(l values were calculated by 
the method of Litchfield and Wilcoxon.3 

Antipyretic and hypothermal activities were mea­
sured by the method described by Almirante, ei rt.l.4 In 
(he evaluation of antipyretic activity, drugs were given 
."> hr after injection of 0.5 ml of 1.5% yeast in 10% aque­
ous acacia mucilage-100 g of bod)' weight into both 
thighs of the rat. Antipyretic and hy pot hernial ac­
tivities were expressed as the temperature indices 
which constituted the total of the differences between 
each of the six readings obtained at (i0-min intervals for 
(> hr after administration of drug and the mean value of 
two temperature readings (10 min and immediately be­
fore administration of drug. 

The analgetic activity was assessed by a modification 
of the hot plate method based on that described by 
Woolfe and MacDonald.-'* The increases in reaction 
time were averaged for four observations made at 30-
min intervals for 2 hr after administration of drug. 
The degree of analgetic activity was calculated as the 
mean per cent increase in thermal pain threshold of 
treated mice over the average variation of pain thresh­
old of controls. The antiinflammatory effect was in­
vestigated by means of the rat-foot edema test,l; em­
ploying 10% yeast suspension in saline, o\5% formalde­
hyde-saline, 1% croton oil-olive oil, 10% egg white 
saline, and 3%- dextran -saline as phlogistics. Drugs 
were given orally immediately before injections of 0.1 
ml of each of the phlogistics into the plantar surface of 
the right hind foot. At ()0-min intervals for 5 hr after 
injection, the volume of the foot was measured by 
Harris and Spencer's method." The difference between 
the volume of the foot determined immediately alter 
the injection of phlogistics and the mean value of tin-
live determinations was recorded as that of edema. 
The activity was expressed as the mean per cent inhibi­
tion of swelling in treated rats, compared with that of 
controls. 

The pharmacological results are shown in Table I, 
which also includes results obtained with the standard 
drugs such as sodium //-methoxycinnamate, acotylsali-
cylic acid, and acetophenetidine for comparison. All 
of the compounds lowered body temperature in the 
yeast-fevered rats. Compound III was the most active 
antipyretic; however, it affected body temperature in 
normal rats. Compound I exhibited increased activity 
compared with that of sodium //-methoxycinnamate or 
aeetylsalicyiic acid, and, interestingly, had a somewhat 
more prolonged duration of activity (not shown). All 
of the compounds synthesized, with the exception of 

Ci) .1. T. Litchfield. Jr . , a n d !•'. \\ ili-oxon, ./. I'hunmu;,l. Icrptl. Th.rap.. 96, 
99 (1949). 

(4) L. A lmi ran t e , I.. Polo, A, Mut inain i . K. P r o v i n c i a l . P. Riurarl). 
A, Bianco t t i . A. GamLa . and M. M t i r m a n n . ./. MeU. Cl,n». 8, 305 M9B5J 

i.->) fl . U o e l l Y a n d \ . 1). Mac-Donald. ,/. I'lmrmncil. E.rpl). Tin r.i/>.. 80, 
300 (1944:. 
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