1258

Nores

Vol

Taore 1

ALKY Lo w-02-T 1A zZo LN -2y Lrino Lk aNosrss (1))

Yiehl,

Compel Cy L YO g wo
Vi 2 122412650 . 4) Lootps
IVh ny 122 12870.0:) [ISHANEL
Ve 3D 137145 00.4) 154002
1Vd 24 153 157 (0.2) (NSRS

* Strong absorpion.

a0 N,
Gl Formtly Vpalyses
1570 Col hN O, 1N, =
1563 Cal LN Oy G
1570 Cal 1N Oy N S
136 Col LN O, 1N S

TasLe I11
S-2-AMINOETIYD B ew-CAlBOXYALKY L DITHIOCARIION ATE TYDROCHLORIDES 1V}

v, ta

Yiehl, RS T o L—

Cuompel < Mp, “C CO:11 SCOS
Vb 3l 167--169 1710 1640
Ver 19 142144 1715 1645
Vd IN 32135 1715 1645

“ Srong absorption; ¢f. vel 2a. " Recryvstallized from 6 .V TCL
alkanonte i DM CHul/g of ester)at siich a rate that the reaction
temperatire did not ri<e above 50°.  The resulting mixture was
~(hred for 1-4 hr and filtered 10 remove worgauic salts; DM
wis renwved from the filtrate nnder reduced pressure (water
aspirator) at 70-75° (hot-water bath).  The residual, crude, oily
products were sufficiently pure for nse as intermediates i1 the
preparation of the correspouding dithiocarbouates, but successive
vaennnt distillations (short path) were required i order to ob-
tain aualytically pure samiples as colorless oils (see Table 111
S-2-Aminoethyl S’-w-Carboxyalkyl Dithiocarbonate Hydro-
chlorides (V).~Mixtures of IVh-d (~0.1 mole) and 6 N (I
(25 ml/g of IV) were reflixed for 4 hr.  The resnlting sohitions,
while =till hot, were clarified by filiration and chilled. The di-
thivearbonate hydrochlorides (see Table III) were collected ux
white ervsials, washed (cold LtOI), and dried (PyO5) i vacwo.
Methyl 2-Thioxo-3-thiazolidinepropionate (VI),-—A solution of
uiethyl 3-bromopropionate (42.9 g, 0.257 mole) i1 DME (50 ml}
was added dropwise to a stirred mixture of TIL (30.0 g, 0.252
wole), KaCO;y (38.5 g, 0.252 niole), and DIME (150 ml), the rate
ol addition beiug coutrolled =o that the reaction temperature did
it exceed 50°.  Alter the exothermic reaction the mixture
wis stirred at room temperature for 4 hr and theu filtered. /n
racio concenutration ot the filtrate left a residual yellow oil, which
was purified by vacunm distillation; the yield of VI as a color-

less oll, bp 180-188° (0.07 mm), was 26,1 g (42¢90). . Anal.
(CeH, NOwS) C, H, =
2-Thioxo-3-thiazolidinepropionic Acid (VII), A. From VI

-A mixture of VI (26.1 g, 0.127 mole) aud 6 N HCL (600 il
was reflixed for 4 hr.  The resulting sohition, filtered hot a:id
thien chilled, deposited VIT as white eryvstals, which were dried
1P:O:) in vacro; vield 6.7 g (22075 mp 991012, {nal. (Cylle
NOSGC NS,

B. From VIHIL--K.CO, (4506 g, 34.! mmoles) wus added in
portions to a stirred solntion of VIII (4.00 g, 15.5 mmoles), (1=,
(4.0 wl, 66 muioles), and DMF (30 ml), the reaction temperia-
e being kept below 35° by intermiitieut use of an ice-water
bath.  The niixtire wus stirred overnight at moni temperature,
then poured into HaO (100 ml), and extracted with three TH-ml
portions of [5taQ0.  The Et;O phase, washed with H,O and dried
{MgR0y), was concentrated under reduced pressure, leaving crude
2-thioxo-3-thiazolidinepropionitrile IX) us a yellow oil. A
solution of the oil in 6 N HCI (10 mil) was refluxed for 4 hr, filtered
hot, and chilled.  The off-white, crystalline VII that precipitatel
wis collected, w (1\}10(1 {cold 1tOM L and dried (P.O;) in vaewo:
vield 0.42 w (14700 map 105-107°, nuup 103-106°, with prodiet
frowe A, A mp 103.3--104.6°, el (CeHyNOGS) C, H.

3-(2-Bromoethylamino)propionitrile Hydrobromide (VIII).--
I-Aziridinepropionitriled (19.2 g, 0.200 mole) was added dropwise
1o cold (=3 to 0°) 480 T1Br (50 ml) with vigorous stirring.  The
sohittion was evaporated to dryness under rediced pressure, and
die ervstalline residue was reprecipitated from MeOI by the
addition of 05 vield 49.0 & (9547, mp 96-98°.  nal.
AL BN B ) 11 B

S-2-Aminoethyl S’-(Methoxycarbonyl)methyl
bonate Hydrochloride (XIa).—-

Dithiocar-
A solutionn of TVa (2.00 g, 0.5

1L BesGan, Ins. Chene., 866, 210 V19505,

S Fomnbpla Altalyses
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ST0 Cyl TN Oys 1ICT ( 1, N, N, Cl
860 CJT;NOSs - 110 C 11, N, 8

nuuolesy in 6.V TTCT 20 mil) was refluxed for 6 hr and then evap-
orated 1o dryuess in raceo. A solution of the residue in MeOIT
120 ml) was refluxed for 2 hr, treated with Norit, and filtered.
The filtrate was coucentrated in racuo to a viscous oil, which
crystallized.  Recryvstallization  (MeOH-Et0)  atforded  0.17
g (TU) of XIa: p 134-137° dec with presoftening; # (in cu1™)
1730 (5, C=0 of COMe), 1640 (3, C=0 of SCOS), and 870 (s,
SC8). alnal. (GHy NOyS,-HCL) C, I N, CL

S-2-Aminoethyl S’-2-(Ethoxycarbonyl)ethyl Dithiocarbonate
Hydrochloride (XIb).—A mixture of erude 3-(2-thiazoliu-2-
vithio)propiouic acid® (mp 62-65°, lit.s mp 76.6-77.5°: 10.0
g, 48.7 mmoles) and 6 N HCI (100 ml) was rvefluxed for 6 hr;
and the resulting solution was concentrated under rediced pres-
sire to an oil, which erystallized on stauding. A golution of the
crude solid  (S-2-amivoethyl R/-2-carboxyethyl dithiocarbonate
hydrochloride) in boiling E(OH (50 ml), cooled aud dilnted with
12420 (100 ml), depo~ite<l 5.00 g (3800) of XIb as sparkling, whitc
ervstals: nip THT=112°5 5 (in e ™) 1725 (3, C==0) of COulit],
1645 (s, C==(} of SCOR), and 870 iz, SCR), Anal. (CILNOyS, -
HCL C, H, N, 8, CL
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The substituted oxazolidinethione 1 has been showun
previously to be an cffective (llltif(‘l’til.lfv agent m the
rat.!  The relatively low potency of that compound

O
O(‘HZ—<—_ S

led 18 to prepure additional analogs.  The nnexpected
finding that the phenolie 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 aetivity. A report in the literature
that 4-substituted oxazolidinethiones are less effective
antithyroid agents than the 3-substituted isomers®3
prompted us to prepare the 4-substituted isomers of
the present series in an effort to dissociate the anti-
fertility and antithyroid activities* of 1.

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

ScHEME 1

AiBr —»> A1CHO —> ArCHOHCN — ArCHOICH:N1,
2 3 4

ArCHCN —» ArCIHLCII=NNHCONII; —> ArCILCIIO
6 7 8

T }

‘ ArCH,CHOHCH N1I,

10
Ar'CILCl —» Ar'CHL.CH CH=CH, —>
5 11
0O
/N
Ar'CH,CH.CHCH, —> Ar'CH,CH,CHOHCH,NII,
12 14

Ar = m-CF,C¢H,
Ar’ = m-CF;CH, and CgH.

Aldehyde 2 was obtained by reaction of m-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
(LiAlH;) 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.’

Scheme II illustrates the general method used to
obtain the isomeric amino alecohols. 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 HCl and
the ester was reduced (LiAlH,).

The nitrile 6 was hydrolyzed to the acid 20 (Scheme
IIT); reduction with LiAlH, gave the alcohol. This
was converted to its mesylate and subjected to the
same sct 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), 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. Viscontini and K. Adank, Helv. Chim. Acta, 38, 2251 (1950).

(3) Snbseqgrent to the completion of this work, the preparation of a series
of 4-bstitoted oxazolidinetbiones was reported: H. J. Eichel, R, J. Meyer,
and P. F. Buzzi, J. Med. Chem., 10, 942 (1967).

(4) H. D. Webster, R. L. Johnston, and G. W. Duncan, Zoxicol. Appl.

Fiwarmacol., 10, 322 (1967).
(3) V. Petrow and O. Stephenson, J. Pharm, Pharmacol., §, 359 (1953).

Nores 1259
Scueme 11
ACH, X —> RCHL.C(COCo ;) —>
HNCOCH;,
15 16
’\CHZ(EHCOgH —_—> I{CHz(r]l{CH-.xOH
NH. N1,
17 18

R = 7ﬂ-CF,';Cle1, 7n-CF3C6H4CH2, 7}L'CF306H4CHQCH2, CsHsCHz

Scueme 11
ArCH,CN —> ArCH,CO,lI —> ArCH,CH,OH —>

6 20 21
ArCILCH . OSO.CH;
22
12 — A.CI.CH,CHOHCH, Ol —>
23
) 1. LAl
ArCIHLCILCHO ———— > ArCI,CH,CH,080.CHj;
24 2. CHs;080,Cl1 25

Ar = m-CF;CeH,

Oxazolidinethiones and Thiazolidinethiones.—Re-
action of the amino alcohols 4, 10, and 14 with CS,
and NaOH?® led in workable yields to the correspond-
ing 5-substituted 2-oxazolidinethiones. The isomeric
amino aleohols, however, gave mixtures of the cor-
responding 4-substituted 2-oxazolidinethiones and 2-
thiazolidinethionies which were readily separable by
chromatography.

pa
RCHOHCH,NH, —> OYNH
S
26, I{ = CG}IECI{QCEIZ
27, R = m—CF3C6H4
28, R = m-CF,C.H,CH,
29, R = m-CF,C:H,CH,CH,
R

e
R(|:HCH,0H — HNYO + HNYS
S

NH, S
30, P\ = CsIL}C}I;CHz 34, R = CSH4C}IZCIIQ
31, P\ = 77L'CF;;C§H4CH2 35, 1{ = Hl-CFsCquc}Iz
32, R = ’Iﬂ-CFacsH.‘.(cHz)z 36, R = nl'CFSCGHti(CH‘Z)?
33, I = m-CF;CsH,(CHy); 37, R = m-CF;CsH,(CHoy);

Screening Results.—The compounds recorded in
Table I were screened for antifertility activity in the
rat at 580 mg/kg sc.” Of these, 27, 29, 32, 35, and 36
were found to effect 1009, 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 1.8

(6) H. A. Bruson and J. W, Eastes, .J. Amer. Chem. Soc., §9, 2011 (1937).

(7) G. W. Duncan, J. C. Babcock, 8. C. Lyster, and D. Ledaicer, Proc.
Soc. Exptl. Biol. Med., 109, 163 (1962),

(8) I'rivate communication fromn Dr. R. L. Jolinston of these alboratories.



1260

NOTES

Vol L1

T1avte 1

220X AZOLIDINETHIONES AND 2T HIAZOLIDINETHIONES

R)

RZ

HN X

R} R* N No.
I1 CelLCIL,CH, O 26
I m-CF;C¢H, Q) 27
1§ m-CF;CeH.CH, O 28
I m-CF;CeH,CILCH, O 290
I)l-CFaCsH4CII-_| Il Q) 3
I?l-CFaCs}hCHzCH-_‘ 1! Q) 2
NL-CF;]CsH.;CHQCHgCI'Ig 1 (@] 33
CyH.CH.CH. I S RE!
m-CF3CeHCHa. 11 = Rh
m-CF;CsH,CH,CH. 11 = 36
I)I'CF:;C(;I{.;CH-_\CH-_\CH-_! I = 37

» For a review of the problenis of ¢ aualysis of fluorinated compounds see (i. Iugrani, .\ nalys!, 86, 339 {1961 ;.
4 C: caled, 52.35; found, 51.74.

caled, 50.56; found, 49.97, 50.00.
o C: caled, 47.63; found, 48.07.

Experimental Section®

m=Trifluoromethylbenzaldehyde (2).-—To the ice-cooled Gri-
gnard reagent prepared from 30 g (0.133 mole) of m-trifluoro-
niethylbromobenzeue aud 3.16 g (0.13 g-atom) of Mg in 300 ml
of Et,0 was added 18.0 g (0.133 mole) of N-methylformauilide in
20 ml of EtaO.  The mixture was stirred at room temperatiire for
3 hr and then cooled i1 ice.  Over 20-30 min there was theu added
130 ml of 2.5 ¥V HCL.  Following au additional 30 miu stirring,
the orgauic layer was separated aud washed (aqueons NaHCO,,
1,0, NaCl). The residiie which remained when the solution wux
taken to dryuess was distilled to afford 13.55 g (38.50() of 2,
bp 53-64° (8.5 mm), lit.?® bp 80-82° (21 mm).

1-Amino-2-hydroxy-2-(m-triflucromethylphenyl)ethane (4).—
To an ice-cooled solution of 2.60 g (0.04 mole) of KCN in 3 mil
of H.) there was added 2.40 g {0.038 mole) of AcOH i 20 ml of
THEF. Over 15 miu a solution of 3.76 g (0.0216 mole) of the
acetaldehyde 2 i1 20 ml of THF was added to this. Following
30 min stirring at room temperatire, the mixture was diluted
(11,09, washed (H,0), and dissolved in Cglls and agaiu takeu (o
dryuess, to afford crude eyanohydritle vy, 3450 em ™, no C==0
(et ).

A solution of the eyauohydrin i Et,0 (100 ml) was added to a
suspetsion of 1.30 g (0.034 mole) of LIAIH, in Er,O (20 ml) over 15
nmin. The mixture was stirred nunder reflux for 3 hr and then
cooled iu ice.  There was then added in turn 4 nil of HyO and 1.5
ml eacht of 1540 NaOIl and H.O. The precipitated inorgauic
salts were removed by filtration. The organic filtrate was ex-
tracted with five portions of 50 ml each of 2.5 .N HCl.  These ex-
tracts were made strougly basic and extracted (Et0).  This last
=oltition was taken to dryness to afford the criide amino alcohol
as 1 solid. The producet was reerystallized from Skellysolve B
to give 2.45 g (55.59) of 4, mp 67.5-69.5°.  Anal. (C.H)WF,NO)
(M.

(m=Trifluoromethylphenyl)acetonitrile (6).-—m-Trilnoromeih-
vibenzyl chloride (40.0 g, 0.208 mole) was added to a solutiou of
40.0 g (0.615 mole) of KCN aud 0.40 g of KI in 300 ml of H,O
and 600 ml of MeOH. The mixtine was heated under reflux for
45 min aud the bulk of MeOH was removed in vacuo. Fther
was added und the organic layer wax washed.® The oil which
remuained whein the ethereal laver was taken to dryness was
distilled, yield 29.60 g (774 ) of 6, bp 64-69.5° (0.35 mm).

14) Melting points are nneorrected and recorded as obtained on a Tbomas~
1lloover meling point apparatins. Where analyses are indicated only by
symbols of (he elements, analyvtical resul(s obtained for those elements were
within (4% ol the theoredical valyes. The anthors are indebted (o the
DeparOven( of Physical and Analytical Chemistry of The Upjobn Company
Yor clemental analyses. Acetone—Skellysolve B inixtires were nsed I
chromatograpby; only the percentage acetone js specified. Tiibereal exiraci~
were washed with H:O and brine.

«10) R. Iiller and H. Novar, .J. Ovg. Chem., 28, 733 (1460).

Y

Reeryvsin

Mp, vC sulven) omnola Apalysest
N7-90 1T.0-MeOTI Cyy HyNOS ¢, 11
120-122.5 Me.CO--Cr CioHgEF,NOR C. I
N7-89 Callg-C Cyy HoFyNOS 1.
8789 11,0-3e0Ol1 CpHpFyNOS I, ¢
36-58 1560 ¢, NOs (SRR
120125 Me,CO-C CyHFyNOS H, N =
11115 Clly C.HukNOS Co1EL S
74.5-76.5 CILCL-C Cully FyNOS (G D
[REER N Celdg ChH NS, C, 1
144.5-146 .5 AMelCO-C C H By NS, H, = e
N2-54 e ) FyNS, UL S
70-72 (& ChallyFaNS, G s

t Cyelohexame.

< Ctocaled, 50.56; found, 5113, 7 R: caled, 28.71: fonnd, 2817,

Semicarbazone of (m-Trifluoromethylphenyl)acetaldehyde (7).
---A mixture of 14.95 g (0.081 mole) of the uitrile 6, 9.13 g (0.U8
mole) of semicarbazide hydrochloride, 6.9 g of NaOA¢, and 5 g
of Raney uickel in 100 ml each of EtOH and HyO was shaken
under He nutil the theoretical amonnt of gas was taken up (12 hr ).
The mixture was diluted to | 1. with HsO aud the solid was
collected on a filter. The filter cake was pressed dry and ex-
tracted well (EtOAc). The organic washes were combined,
wished,® and takeu to dryuness. The residual solid was recry=-
tallized (EtOAc-cyelohexaie) to give 10.90 g (53¢ of 7, mp
158-159°.  Anal. (C,HyFN,O) C, H, N.

m-Trifluoromethylphenyl)acetaldehyde (8)—A mniixture of
10.90 g (0.044 mole) of the semicarbazone 7 annd 100 ml of formalin
(37¢%) was heated on the steam bhath with geutle swirling for 0
min. The resulting solution wax diluted with au equal volume ol
ice~water and extracted five times with Skllysolve B.  These
extracts were washed (H,O, NaCl) and takeu to dryness. The
residual oil was distilled through an oil-jacketed flask (05-100°)
at 2.5 mm to give 5.90 g (H0.RC0) of 81 pyax 2720, 1750 em™
(neatl): thiosemicarbazone, nip 145-148° Anel. (Cpllnl
NS C, H, N.

1-Amino-2-hydroxy-3-( m-trifluoromethylphenyl)propane (10i.
—Proceeding exactly as iu the case of 2, the aldehyde 8 (3.69 g,
0.051 mole) wax couverted to the cyanohydrin.  Reduetinn
(LiAlH,) atforded the ernde amino aleohol.  Two recrystalliza-
tious from kt:0-Skellysolve B gave .10 g (3645 ol 10, mp
80-83°.  Anal. (C,HuFyNO) C 1T, N.

4-Phenylbut-1-ene (11a).—--T'0 a =olution of 10 ml (273 g,
0.16 mole) of CeHLCH,Br 111 200 ml of 1,0 there was added the
Grignard reagent prepared in an uverse addition flask from 34.4
ml (48 g, 0.4 mole) of allyl broniide und 38 g of Mg i1 250 ml of
Et0. Following 4 hr of heatiug under reflux the mixture wus
cooled i1 ice uand treated with 20 ml of HyO and 250 ml of satu-
rated NH,Cl.  The organic layver wus separated, washed,® und
taken to dryness. The residie wux distilled to give 14.08 g
(66.3C0) of 11a, bp [77-179°, it 181°,

4-Phenylbutene 1,2-Epoxide (12a).-—A mixture of 14.08 g
(0.016 mole) of olefin 11a and 51.2 g of anhydrons NaaCOy in 85
ml of CH2Cl: was treated with peroxytrifluoroacetic acid pre-
pared from 27 ml of trifluoroacetic anhydride and 4.4 ml of 90¢(
H:0,. The mixture was stirred nnder reflux for | hr aud the =olid
was removed by filtration. The oil which remained wheu the
filtrate was taken to dryvuess was distilled to give 12.68 g {556
of 12a, bp 113-117° (1T mm). :nal. (C,0HnO) C, H.

N-(2-Hydroxy-4-phenylbutyl)succinimide (13a).—A mixture
of 12.68 g (0.038 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 pacuo and

11y D. Bryee-simyitc and 150 12 Tarpee, . Chem, Soc., 14745 (19501,
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the residue was recrystallized twice (EtOAc), yield 12.90 g of
13a (61.59%), mp 118-121°. Anal. (CLH;NO;) 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 ¢n vacuo and the residue was taken
up in Et;0 and H:O. The organic layer was separated, washed,?
and taken to dryness. The residual gum was dissolved in a
small amount of Et;O 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. (CyH)e-
BrNO) C, H, Br. The salt was converted to 5.65 g of the free
base.

4-(m-Trifluoromethyiphenyl)but-1-ene (11b).—A solution of 24
g (0.2 mole) of allyl bromide in Et;0 (120 ml) was added over 2
hr to a well-stirred mixture of 2.90 g (1.2 moles) of Mg and Et.0
(20 ml) in an inverse addition flask. The Grignard reagent was
then added throngh a glass wool plug to a solution of 19.4 g (0.1
mole) of m-trifluoromethylbenzyl chloride in Et:O (200 ml).
Following 2 hr heating under reflux, the mixture was cooled in
ice and treated with 10 ml of H;O and 250 ml of saturated
aquieous NH,Cl. The organic layer was separated, washed,®
and taken to dryness. The residual oil was distilled to afford
12.78 g (649) of 11b, bp 30° (0.6 mm).

Anal. Caled for C)H,F;: C, 63.99;
C, 65.56; H, 5.32.

4-(m-Trifluoromethylphenyl)but-1-ene Epoxide (12b).—Tri~
fluoroacetic anhydride (16.1 ml) was added to an ice-cooled mix-
ture of 17 ml of CH.Clk and 2.62 ml of 909, H:0, over
10 min. The resulting soluition was then added over 30 min
to a well-stirred mixture of 12.78 g (0.064 mole) of the ole-
fin 11b and 30.6 g of Na;CO; in 50 ml CH:Cl;. The mixture was
heated at reflux for 1 hr and the inorganic salts were removed by
filtration. The filter cake was washed well (CH.Cl;) and the
combhied filtrates were taken to dryness. The residnal oil was
distilled to yield 10.75 g (78%.) of 12b, bp 63-70° (0.5 mm).
Anal. (C,H,,)F;,0) C, H.

N-[{2-Hydroxy-4-(m-~trifluoromethylphenyl) butyl] succinimide
(13b).—Proceeding exactly in the same manner as above 10.73
g (0.05 mole) of the oxide 12b was heated with 1 equiv of siiccini-
mide. The reaction mixture was worked up as above and the
prodiict recrystallized from MeOH-H.O to give 8.4 g (539%)
of 13b, mp 94-99°. Anal. (C:H,eF:NO;) C, H.

1-Amino-4-(m-trifluoromethylphenyl)-2-butanol (14b).—A
mixture of 8.13 g (0.026 mole) of the succinimide (13b) and 50
ml of concentrated HCl was heated at reflux for 20 hr. The
cooled solution was then washed twice (Et:0), cooled in ice,
and made strougly alkaline. This was then extracted (CH.Cly),
and the extract was washed?® and taken to dryness to afford the
amino alcohol as an amorphous gum., HCI was passed through
a solution of this product in Et:0 and the solid salt collected on a
filter. Omne “crystallization’ of the salt (Me,CO) gave 4.64 g of
the hydrochloride as an amorphous powder. This was dissolved
in H:O and couverted to the free base with 459 NaOH. Ex-
traction of the alkaline solution followed by evaporation of the
extract gave 3.77 g (67%) of crude amorphous amino alcohol.
m~=(TrifluoromethylphenyDacetic Acid (20).—A solution of
28.84 g (0.1536 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
(Et:0). The aqueous layer was acidified, saturated with
(NH,):80,, and extracted (Et;0). These extracts were washed?®
aud taken to dryness. The solid residite was recrystallized from
Skellysolve B to afford 26.38 g (839) of 20, mp 70-74.5°. The
analytical sample from a previous run melted at 73-74.4°.
Anal. Caled for C,H:F;04: 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 Et,0
was added to 7.4 g (0.2 mole) of LiAlH, in 70 ml of Et;0. Follow-
ing 30 min heating at reflux the mixture was cooled in ice and
treated with H:O (11 ml), 100 ml of saturated aqueous NH,Cl,
and 7.5 ml of 2.3 N HCl. The organic layer was separated
(centrifuge), washed,® and takeu to dryness. The residnal 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 MeSO.Cl.
Following 1 hr of stirriug in the cold, the mixture was diluted
with 300 ml of ice-water. The precipitated oil was extracted
(Et+O) and the extract was washed (H,0, 2.5 N HCI, H.O, NaCl).

H, 5.54. Found:
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The organic solution was taken to dryness to give 34.46 g (9997)
of an oil. This was used without further purification.

3-(m-Trifluoromethylphenyl)propionaldehyde (24).—A mix-
ture of 18.29 g (0.084 mole) of the oxide 12b and 1.85 g of HCIO,
in 90 ml of THF and 180 ml of H;O was stirred at room tempera-
ture for 6 hr. The mixture was then extracted (Et;0). The
organic layer was washed (aqueous NaHCO;) 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 it 80 mi of CHa-
Cl; was added to a stirred suspension of 31 g (0.07 mole) of Pb-
(OAc)s in 300 ml of CH.Cl: over 45 min. Following 1 hr of
stirring the solid was removed by filtration and washed (CH:Cl).
The combined filtrates were taken to dryness and the residual oil
distilled to yield 9.92 g (539,) of 24, bp 74° (0.6 mm), ymax 1750
cm ™! (neat); thiosemicarbazone, mp 127-128.3°. Anal. (C)-
H,.F;N;8) C, H, N.

3-(m-Trifluoromethylphenyl)propyl Methanesulfonate (25).—
A solution of 19.99 g (0.073 mole) of 24 in 200 ml of Et,0 was
added to a well-stirred suspension of 3.8 g (0.1 mole) of LiAlH,
in 40 ml of Et;O over 50 min. Following 1 hr of heating under
reflux, the mixture was cooled in ice and treated with H:O (6
ml) and 15 ml of 2.5 N HCl. The organic layer was separated,
washed,® and taken to dryness. The residual oil (18.58 g) had
bp 76-79° (0.3 mm).

MeSO,Cl (13.8 g, 0.12 mole) was added to a solution of 18.538 g
of the alcohol in 70 ml of pyridine. The mixture was stirred in
the cold for 1 hr and diluted with HyO (300 mi). The precipi-
tated oil was extracted (Et,O) and this solution was washed
thoroughly with 2.5 N HCI. Following one wash each with HyO
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 (20.63 g, 0.095 mole) and 1 g of
KI 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 535 ml of EtOH 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,O (300 ml).
The precipitated gum was extracted with Et,0. The organic
layer was washed? and taken to dryness. The residual gum was
chromagraphed on Florisil. The product proved difficult to
characterize and was nsed without further purification.

TasLe I1

ACETAMIDO ESTERS
R*CH,;C(NHCOCH,)(CO,C;H;).

Rs % yield Mp, °C
m-CF;CsH, 78 100-102.5
m—CF3C6H4CH2 24
m-CFacqucHchz 83 PPN
CeH.CH; 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 HCI was
refluxed for 8 hr; a crystalline solid separated. The mixture
was cooled in the freezer and the product coliected on a filter.
This was then recrystallized once from HCL.

TasLe 111
AwmINo AcIDs
R*CH,CH(NH,)CO,H-HCI

%o
Rt yield Mp, °C Forinula Analyses
m-CFsCeHy 78 240248 dec CoHuClFsNO: C.H, C1
m-CF3CeH4CH:2 69 237-240 dec CuHiCIFsNO2 C. H,C1
m-CFsCeHsCH:CH: 76 230 dec CiHiCIF;NO: C.H, C1
CsH;CH: 88 269-272 CroHiuCINO: H:C*

@ C: caled, 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 Et;0 and cautiously made
basic with aqueous NaHCO;. The organic layer was separated,
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washed,? and taken to dryness to give a guny, vaus 3350, 1760
em ™ (neal).

This amino ester in Et.0Q (100 ml) was added to 2.0 g of LiAlll,
w 164,0 (20 mi).  Followiug 90 min of heating at reflux the reac-
tioir mixture was cooled in ice aud treated with 2 ml of .0,
2 ml of 158 aqueous NaOH, and H,O (6 ml). The precipitated
solid was collected on a filter aud washed (Et:0). The filirates
were taken to dryness and redissolved in Et.O. ‘The product
wis precipituted as its hydrochloride by passiug in guseous TCL

Tapre IV

AMINO ALCOHOLS
UCH.CH(NH.)CH.OH - 1Cl

R )'ie‘ild Mp, °C 'orinla Analyies
NL-CF:]Cglh i) [¢3 C)QII[,;C]F;;N()
m=-CFyCl1,Cl, 75 183186 C)IT:CIF:NO  C, 11, Cl
m-CF;CelL,CH,CIL, 66 188-191  C,H:F:NO C, H, 1
Cel1,CIH2 22 108-110  C)H)(CINO C, H, Cl

« Conld vo( be recrystallized sati=factorily: sintered at 158°.

Oxazolidinethiones and Thiazolidinethiones.—In »u typical
experiment a mixtire of (.03 mole of the oily amino alcohol, 2.7
ml of C8y, 2.48 g of KOH, and 6.4 ml of HyO i1 110 ml of EtOH
wuas heated under reflitx for 5.5 hr.  The solveut was removed
rm vaciw.  The residue was suspended in H:0 and made acidie;
the precipitated gum was extracted (Et:0)). The organic layer
was washed? and taken to dryness. The residual gim (8.09 g)

‘as chromatographed over 800 ml of Florisil.  Ilution with 10¢4
acetone-Skellysolve B gave first 1.90 g of thiazolidinethioue fol-
lowed by 4.18 g of the oxazolidinethioue.
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I previous publications front our laboratory, it hus
been reported that p-methoxyveinnamate shows good
antipyretic and analgetic activities.! It is rapidly ab-
sorbed when administered orally to rabbits and oxidized
rapidly @ zivo to p-methoxybenzoic acid which is ex-
creted in the urine as conjugates of glycine and glucu-
ronie acid.?

These observations have led us to search for improved
potential antipyretic and analgetic compounds,  This
commuiiication describes the syuthesis of several uew
p-methoxyemnamic acid derivatives of salicvlie acid
and aminophenols, and their preliminary pharmaco-
logical properties.

p-Methoxycinnamoylzalicylic acid (1), p-acetamido-
phenyl p-methoxycinnamate (IT), N-(p-methoxycin-
namoyl)-p-aminophenol (I11), and N-(p-methoxyein-
namoyl)-p-phenetidine (IV) were easily obtained by
reaction of  p-methoxyeinnamoyl chloride with sali-

VL vy WooS0 Won, o Plaem. Ser. Kereo, T, 55 {1963): (L) i6id., 9, 141
€1065).
12) Gy WS Wao, i600d., 8, 76 yING 1 ihy J. Tharn, Sei., 870 27 (1968),
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eviie acid, p-acetaminophenol, p-uminopheuol, and p-
phenetidine, respectively.,

Pharmacology.—Iu  preliminrey pharmacologieal
evaluations ull compouuds were adaiuistered, by the
ronte specified tn Table I, as a suspeusion it 29 aque-
ous starch =olution except that sodiim p-nrethoxyeiu-
nantate was administered as an aqueons sohition.  The
highest doze employved of o compound having low toxie-
ity was 500 mg kg, LDy vahies were calenlated by
the method of Litehfield and Wileoxon.®

Antipyretic and hypothermal activities were mea-
sured by the method desertbed by Almirante, el alt In
the evualuation of antipyretic activity, drugs were given
5 ho after injection of 0.5 ml of 159 veast n 10% ague-
ous acacia muetlage 100 g of body weight nto both
thighs of the rat.  Aptipyretic and hypothermal ae-
tivities were expressed as the temperature indices
which constituted the total of the differcncees betwecn
caclt of the six readings obtaimed at 60-min intervals for
6 hr after admimstration of drug and the mean valie of
two temperature readings G0 min and immediaicly be-
{fore administration of drng.

The analgetic activity wus assessed by a modification
of the hot plate method based on that deseribed by
Woolfe and MacDonuld?  The inereases i reaction
time were averaged for four observations made at 30-
min intervals for 2 hr after admimstration of drng.
The degree ol anulgetic activity wus culenlated us the
meatt per cent inerease i thermal pain threshold of
treated mice over the average variation af pain thresh-
old of controls.  The antimflammatory effect wus -
vestigated by means of the rat-foot edema test* cm-
ploving 1097 veast suspension in saline, 3.56; formalde-
hyde-saline, 197 eroton oil-olive oil, 106 egg white
saline, und 3% dextrun-suline us phlogistics.  Drugs
were given orally inmmediately before injections of 0.1
ml of cacht of the phlogisties into the plantar surface of
the right hind foot. At 60-miin tutervals for 5 he after
ijection, the volume of the foot was measured by
Harris and Spencer's method.t The difference between
the volume of the foot determined! immediately alter
the ijection of phlogisties und the mean valie of the
five determinations wax rvecorded as that ol cedennw
The activity was expressed as the mean per ceut wmhubi-
tion of swelling in treated rats, compared with that of
controls,

The pharmacological results are shown i Table
which ulso inchides results ohtained with the stundinl
drogs sl as <odiunt p-methoxychinanate, acetylsahi-
evlie actd, und acetophenetidine for comparison. Al
of the compounds lowered body temperature o the
veast-fevered rats. Compound HI was the most aetive
antipyretic; however, it affected body temperature i
normal rats.  Compound I exhibited inereased activity
compared with that of sodinm p-mpthoxyeinnadiate or
acetvlsalieviie acid, and, interestingly, had a somewhat
more prolonged duration of activity (ot =shown). All
of the compounds svnthesized, with the exception of

(3) J. T. Litebfield, Jr., and 1. Wileoxon, . JUatrmand, Noptl, Thovap., 96,
99 (1949).

y4) L. Almirance, 1. Polo, A. Mugnaini. £ Provmoab. ' Rusirh,
A, Biancot;, A. Gawba, and M. Mhumann, J. Med. Chem., 8, 305 1 14G5H),
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