854 STEPHEN RAINES AND

melted al 235.5-237°; wvaul" 1686 (s), 1633 (s) em L
(CiH NS - H804) C, H, N,

2-(2-Ethylthioethylamino )ethylguanidine  Sulfate. -A solu-
tion of 7.0 g (0.082 mole) of 1-(2-aminoethyl)aziridine and 12.5
g (0.041 mole) of 2-ethyl-2-thiopseudourea sulfate in 20 ml of
HaO0 was left at room temperature overnight. The solvent was
removed and the residue was crystallized from FKtOH. The
yvield of white, crystalline solid was 10.2 g (52.3%,): mp 151
152 oM 1670 (8), 1625 () em~L  Anal. (CHENS.0 5-
H80,) C, H, N.

2-(3-Methyithiopropylamino)ethylguanidine Sulfate.—A solu-
tion of 14.8 g (0.1 mole) of 2-(3-methylthiopropylaminojethyl-
amine and 3.9 g (0.05 mole) of 2-methyl-2-thiopseudourea sul-
fate in 25 ml of H,O was left at room temperature overnight.
The solvent was removed and the residue was crystallized from
IXtOH.  The yield of white solid was 11.5 g (48.1¢); mp 169-
170°; recrystallization from EtOH raised the melting point to
173.5-174°%; pN0" 1683 (s), 1627 () em~Y  Anal.  (CoITNS-
0.5H,80,) C, H, N.

3-(3-Methylthiopropylamino )propylguanidine Sulfate.—A solu-
tion of 22 g (0.135 mole) of 3-(3-methylthiopropylamino)propyl-
amine and 19 g (0.068 mole) of 2-methyl-2-thiopseudourea sulfate
in 35 ml of water was left at room temperature overnight. The
solution was taken to dryness after 3.8 ml (0.07 mole) of con-
centrated HySO, had been added. The residue was crystallized
twice from EtOH-ILO to give 33.2 g (81.59) of glistening white
leaflets: mp 249-250°%: 5% 1686 (s), 1635 (s) ecm™.  Anal.
((’:SI’I-ZQN,;S . 112804) C, II, N.

2-[N-Ethyl-N+(2-methylthioethyl )amino|ethylguanidine Sul-
fate.-—A solution of 81 g (0.05 mole) of N-ethyl-N~(2-methyl-
thioethyDethylenediamine and 7.0 g (0.025 mole) of 2-methyl-2-
thiopseudourea sulfate in 10 ml of 1.0 was left at voom tempera-

Anal.
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wire overnight.  To the solution was added 25 ml of2, 2-dime-
thoxypropane, and it was taken to dryness.  The white solid which
remained wuas collected and washed (Me,(CO) The yvield was
70 OTO0 0 mp TO-TE® weBE® 1660 (<), 1615 (shiem ™t Anal
1 CyHyo NS -0 5HLS0,) ¢ H) N

2-(2-Methoxyethylamino )ethylguanidine Sulfate.- A =olution
of 6.3 g (0,053 mole) of 2-(2-methoxyethylaminolethylamine and
7.5 g (0,027 mole) of 2-methyl-2-thiopseudouren sulfate in 25
ml of H.O was left at room temperature overnight. The solution
wax diluted with 100 ml of MeOl and 100 ml of acetone after
14 ml 10.025 moles of concentrated HyS0¢ had been added.
Chilling caused 11.5 g (86€,) of white, erystalline solid to pre-
cipitate:  mp 254-255°; PR 1684 (9, 1636 (s) emTL il
L(‘GIIJ!»NJ)‘ ”:r\‘( b (‘, 11, N.
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The methods of preparation and pharmacological data of @ series of ~ubstituted g-phenethylamines wre de-

scribed.

2-Amino-3-phenyl-1-propanol (IV) was shown to
possess significant analgetic activity in these labora-
tories. A number of compounds chemically related to
this structure were prepared by the synthetic routes
shown in Chart I and screened as to their analgetic,
central nervous system, cardiovascular, and antiinflam-
matory effects.

Chemistry.—The reaction routes employed to obtain
the compounds which were synthesized are found in
Chart I. These compounds were derived from the d/
form of compound I. Methods for the preparation
of 2-amino-3-phenyl-1-propanol (IV),! ethyl 2-benz-
amido-3-phenylpropionate (Vb),? and 2-benzamido-3-
phenyl-1-propanol (Xb)? have previously been de-
scribed. 2-(p-Chlorobenzylamino)-3-phenyl-1-propa-
nol (VIa) and the known 2-(benzylamino)-3-phenyl-
I-propanol (VIb)* were synthesized by a LiAlH,
reduction of Va and the known ester Vh.* The eyclic
compounds, 5-benzyl-4-(p-chlorobenzyl)morpholine-2,-
3-dione (VIIa} and 4,5-dibenzylmorpholine-2,3-dione
(VIIb), were prepared by the reaction of diethyl oxalate

(0 P Rarrer, Po Portmann, and M, Suter, Hely, Chim. Actn, 31, 1617
[GURE-IN

(2) 1. Murakoshi, J. Pharm. Soc. Japan, 76, 1139 (1956).

(3) (. Fodor, J. Kiss, and 1. Sallay, J. Chem. Soc., 1858 (1951).

(4) A. Stoll and A, Hofmann, Helv, Chim. Acta, 26, 922 (1943).

with VIa and VIb, respectively. The reaction of 1V
and diethvl oxalate vielded N,N’-bis(e-hydroxymethyl-
phenethyDoxamide (XIT), while none of the expected
produet, 3-benzylmorpholine-2,3-dione, could be iso-

lated. Apparently, under the conditions employed and
based on the products isolated, the more hindered
CH,CH &
g+ 45 2,
CHOHCHCHOH o000z, o0
ARROE )
RNH Rx/l\ 0
Vi 0
vl
C:H,CH ?
\ N WHsCHAL - C
(“GH5CH2(|’H(’HZOH Et0,CCO,Et U'Ii/ =0
NH, HN 0
v

¢, H.CH,CHNHCOCONHCHCH,(\H,
CH,OH CH,OH

X1
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Cuart 1
C:H;CH,CHCOOH o HOC,H,CHO C:H,CH,CHCOOH (CH;CH,CHNHCO—%
o-HOC;H,CH=N NH, CH,0H
i I XII
lczHSOH
CH;CH,CHCOOCH; vy cocy C:H;CH,CHCOOC,H, (CO.EY), C:H;CH,CHCH,OH
pYCH,CONH NH, NHCOOCH,
AV III XI
CICOOE¢
lLiAlI-L f.iAlH‘
RCHO
C¢H,CH,CHCH,OH CsH;CH,CHCH,OH C4H,CH,CHCH,0H
p-YCH,CH,NH NH, N=CHR
VI v VIII
l(COOEt)l lp-YC5H4COC1
H,CH,CHCH, C¢H:;CH K
CeHsCHzﬁ/\O C¢H,CH,CHCH,0H sH;CH,CHCH,OH
/N p-YCH,CONH HN%NHR
pYCH,CH, \u/KO X ;
0O
VI lsocu X
C:H.CH,CHCH,CI C.H.CH,SNa C:H,CH,CHCH,SCH,CH,
———
p-YCH,CONH C:H;CONH
XIII XV
leHﬁsNa
CH,CH,CHCH,SCH;
C:H,CONH
X1V
lNaIO4
CsH;CH,CHCH,SOCH;
C:H;CONH
XVI

V-VIL, X, XIII: 8, Y = Cl; b, Y = H

benzylic secondary amines (VIa and b) preferentially
undergo the intramolecular ring elosure rather than the
intermolecular reaction demonstrated by the primary
amine (IV).

Numerous products, IXa-e, were prepared by the
reaction of isocyanates and isothiocyanates with
2-amino-3-phenyl-1-propanol (IV). In all cases, the
expected ureas and thioureas were formed in preference
to the carbamates and thiocarbamates. Where ethyl
chloroformate was used, the expected carbamate,
a-(hydroxymethyl)phenethylearbamic acid ethyl ester
(XI), was isolated.

The reaction of thionyl chloride with 2-benzamido-3-
phenyl-1-propanol (Xb) and 2-(p-chlorobenzamido)-3-
phenyl-1-propanol (Xa) converted the hydroxy groups
to chloro groups, resulting in the compounds, 2-benz-
amido-1-chloro-3-phenylpropane (XIIIb), the optically

CeH;CH,CHCII, O Gyl I,CH.CHCH, Ol
|
RNHC—NH RCH=N
I
IX VIII
R Z R
a n-CiH, O 4 p-CH;0C¢H,
b CGI'[5 O b p-CsH50H2006H4
¢ CgHyp O ¢ p-FCeH,
d ’I‘L-C.;Hg S d O-HOC6H4
e C6H5 S e p-CHgCON}{CeH‘g
f p-CH,CeH,
g 3,4,5-(CH30)305H2

active (R) form of which has been reported,® and 2-(p-
chlorobenzamido)-1-chloro-3-phenylpropane (XIIIa).
The di form had a melting point which differed from the

(5) K. Koga, H. Matsuo, and 8. Yamada, Chem. Pharm. Bull. (Tokyo),
14, 243 (1966).
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General

pro- Mp, Crystn L

No.  Compd  cedure o sulvent yield Formula®

1 11 A 160-162 dec  THI-E1.0 20 CuHiENOS

2 Va I 103-104.5 ItOH 81 CisIsCINGs

3 Via « 101-103 15tO11 65  CisHisCINO

4 VIia L 131-134 IOH 22 CisHisCIN Oz

5 VIIL I 130-132.5 CyHeE00 47 CisHsNOs

6 Viila A TH-TT EtOH-petr 26 CyHpNO:

ether

7 VIILL A 83~87% Cyelohexane 36 CosHaaNO:

8 Ville A 64-66 Cycelohiexane 85 CisHsFNO

O VIIId A 45-46.5H EtOH~petr 10 CisHiNO:

ether

10 VIile A 195-167 IO &1 CisHzoN:0:
11 VI A 91-43 Cyclohesane 39 CuHieNO
12 VIlig 114-116 FtOH-EwO 50 CroHaaN Oy
13 INa I 84-86 CeHs 92 1 H2N:0:
14 INh ¥ 143-145 EtOH 96 CigHieN20y
15 IXe I 162-163 O 84 CrsHesN1Oy
16 [N v 107-108 Cstle-hexane 82 CuHeNOS
17 INe ¥ 171-173 CsHs 83 CiHisN=08
] Na 13 144-116 15O H=CsHs 64 CisHsCINO:
19 X1 It T4-76 Ot 10 C2:HuNOs
20 XI1L 1 THE 38 CogH2sN Oy
21 XIIa D FLOH 71 CuHuClNO
22 NI1LIh D 106-108 ELOH 38 CiHiCINO
23 XIV G 144148 39 CouHaNOS
21 XV T 144-145.5 44 CoyHpNOS
25 NVI H 169-171 58 CaHuNOS

< All compounds were analyzed for ¢, I, N. " caled,

71.36; found, 71.81.

reported compound® by 26°.  Compound XI1Ib was
used as a starting material to prepare a number of sulfur
derivatives (XIV-XVI).

Since a low order of analgetic activity of the Schiff
base, 3-phenyl-2-(p-methoxybenzylideneimino)-1-pro-
panol( VIIIa), was observed, a number of compounds of
this type were prepared (VIIIb—g) in hopes of increasing
the activity.

Pharmacology.—The compounds reported in this
paper were administered orally and screened for anti-
hypertensive activity in renal hypertensive ratsF®
antiinflammatory activity in the carrageenin abscess
test” in rats, and analgetic activity in the phenyl-
quinone-induced writhing test in mice’ General
svmptomatology and toxicity were observed in dose
ange studies in mice.

2-Amino-3-phenyl-1-propanol (IV) demonstrated sc-
tivity (EDy = 46 mg/kg) in the phenylquinone writh-
ing test. 3-Phenyl-2-(p-methoxybenzylidencimine)-1-
propanol (VIITa) also showed activity i this test
(EDsy, = 70 mg/kg); subsequent screening in the hot
plate test® showed a low order of activity (500 mg/kg)
and u lack of activity in the Randall-Selitto test® using
the noninflamed paw.  In mice, the minimal lethal dose
was greater than 1 g/kg and the minimal symptomatic
dose was 125 mg/kg.

{6) A. Grollman, ’roc. Soc. Expil. Biol. Med., 87, 102 (1944).

(7) 8. Goldstein and M. Schnall, Arch. Intern. Pharmacodyn., 144, 2649
(1963).

(8) L. C. Hendershot and J. Yorsaith, J. P’harmacol. fzptl. Therap., 128,
237 (1959).

(9) N. B. Eddy and D. Leimbach, tbid., 107, 385 (1953).

(10) L.O. Randall, J. J. Selitto, and J. Valdes, Arch. Intern. Pharmacodyn.,
113, 233 (1957).
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Experimental Section

Where analyses arve indicated, analytical results obtained for
those elements were within 4:0.4¢) of the theoretical values.
Absorption bands in the infrared spectra were as expected.  Sec
Table I for physical and analytical data.

A. General Preparation of II and VIIIa-g. A solution of
amine (0.05 molel. aldehyde (0.03 mole), p-toluenesulfonic acid
(eatalvtie quantityi, and CsHg (300 ml) was heated under reflux
until 0.9 ml of ;0 was collected in a Dean—Stark trap.  After
permitting the reaction to come to room temperature, it wus ex-
tracted twice with a saiurated NaHCO; solution (200 ml), dried,
filtered, and concentrated under reduced pressure.  The resulting
oils were solidified by trituration with petroleum ether (bp 30 60°)
or ether.

B. General Preparation of Va, Xa, and XI.--To a =tirred and
covled solution of the amine (0.1 mole) and EtsN (0.3 mole)
in CgHyg (600 ml), the acid chloride (0.1 mole) dissolved in CiH;
(100 ml) was added dropwise.  After stirring at room ifemperu-
ture overnight, H.0O (400 ml) was added. Compound Xa sep-
arated and was filtered directly while Va and XTI remuained in
the (1115 layver which was separated and combined with the (411,
extracts of the aqueots portion, dried, filtered, and concentrated
under redneed pressure.  The resulting oils were solidified by
trituration with eyvelohexane.

(!. General Preparation of VIa and VIb.—The amide (0.1
mole) was dissolved in dry THF (300 ml) and added, dropwixe,
over a 1-hr period to a stirred suspension of LiAlHy (0.2 mole)
i dry THEF (700 ml) which was immersed in an ice bath.  The
reaction mixture was then refluxed for 4 hr.  After cooling in an
ice bath, the complex was decomposed by the dropwise addition
of a 109, agqueous NaOIH solution (50 ml) followed by a =aturated
aqueous solution of Na.S0; (50 ml).  After stirving for 45 min,
anhydrous Na=O, (15 g) was added.  The reaction mixture wus
filtered und dried with additional Na,30,, filtered, and concen-
{rated under reduced pressure.  The resulting oil was erystallized
by treatment with heptane. Compound VIb was recrystatlized
from EtO in an 889, vield, mp 68--69° (Lt  69-71°).

D. General Preparation of XIIIa and XIIIb.--A mixiure of
alcohol (0.05 mole), SOCL (0.1 mole), pyridine (catalytic quan-
tity), und CsHe 1300 mly was heated under reflux for 4 hr.  The
reaction mixture was concentrated under reduced pressuve. The
resulting oil was solidified by trituration with petroleum ether or
ether.

E. General Preparation of VIla, VIIb, and XIL---The amino
aleohol (0.05 mole) and ethyl oxalare (0.05 mole) were heated
together in Phlle (500 ml) and the solvent (300 ml) was distilled
off over a 10-hr period removing the EtOIT as it was formed.
After removal of the remaining solvent, under vedneed pressure,
ithe oily residue wus solidified by frituration with cyelohexane,

F. General Preparation of IXa-e.—To a solution of the amine
(0.05 mole) in Cel (100 ml), a solution of isoeyanate or isothio-
evanate (0.05 mole) in Cylls (50 ml) was added and the reaction
was permitted to ~tand for 16 hr.  Where erystallization could
not be directly induced in the reaction mixture, the solvent wis
removed and the residue was treated with petroleum ether fo
give asolid material.

G. General Preparation of XIV and XV.--To a solition of
FELONa (0.05 mole) in EtOH (100 ml), the thiol (0.05 mole} dis-
solved in IStOIT (50 ml) was added.  Afrer 15 min, the chloro
compound (0.05 mole} dissolved in IMLOIT (200 ml) was added,
followed by 5 hr of refluxing.  The NaCl formed was filtered from
the hot solution waud on cooling, erystals of the pure product were
deposited.

H. Pheny! (2-Benzamido-3-phenyl)-1-propyl Sulfoxide
(XVI).-~To a cold solution of NaIO; (0.011 mole) i 1,0 (30
ml), a solution of XVI (0.01 mole) in MeOH-EtOH (100 ml) wax
added and permitted 1o stand for 4 days.  After filtration, the
filtrate was extracted with CHCl;. The CHCl; layer was dried,
filtered, and concentrated under reduced pressure resulting in a
solid material.

Acknowledgment.—The authors wish to thank
Frank P. Palopoli for his helpful interest and encourage-
ment in this work.



