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melted ut 235.5-257°; st 1686 (), 1633 () em L Anal
(C:H;NGS - Ho804) C, 4, N,

2-(2-Ethylthioethylamino)ethylguanidine  Sulfate. --A solu-
tionn of 7.0 g (0.082 mole) of 1-(2-aminoethyvl)aziridine and 12.5
g (0.041 mole) of 2-ethyl-2-thiopseudourea sulfate in 20 ml of
1,0 was left at room temperature overnight. The solvent wus
removed and the residue was crystallized from FEtO1l The
vield of white, crystalline solid was 10.2 g (52.3%(): mp 151-
1529 WM 1670 (s), 1625 () em~L  Anal. (CrHgNS 0 0-
11,504) C, H, N.

2-(3-Methylthiopropylamino)ethylguanidine Sulfate.—A solu-
ttonn of 14.8 g (0.1 mole) of 2«(3-methylthiopropylamino)ethyl-
amine and 13.9 g (10.05 mole) of 2-methyl-2-thiopsendourea sul-
fate in 25 ml of H,O was left at room temperature overnight.
The solvent wax removed and the residue wus 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
175.0-174%; »hoe? 1683 (1), 1627 () em™ L Anal.  (CiITNS-
0.5H80,4) C, H. N,

3-(3-Methylthiopropylamino)propylguanidine Sulfate.— A solu-
tion of 22 g (0.185 mole) of 3-(3-methylthiopropylamino)propyl-
amine and 19 g (0.068 mole) of 2-methyl-2-thiopsendourea sulfate
in 55 ml of water was left at room temperature overnight. The
soliition was taken to dryness after 3.8 ml (0.07 mole) of con-
centrated H,80, had been added. The residue was crystallized
twice from EtOH-H.O to give 33.2 g (81.5%) of glistening white
leaflets:  mp 249-250°; »i5 1686 (<), 1635 (3) em™L  dnal.
((’:SI'I-ZQN4S‘}]-;SO4) C, II, N.

2-[N-Ethyl-N-(2-methylthioethyl)amino|ethylguanidine Sul-
fate.-—A solution of 81 g (.05 mole) of N-ethyvl-N-(2-methyl-
thioethyl)ethylenediamine and 7.0 g (1.025 mole) of 2-methyl-2-
(hiopsendonrea sulfate in 10 ml of 11,0 was left at room tempera-

Vol 11

wre overnight.  ‘'Fo the solution was added 25 ml of2, 2-dinie-
thoxypropane, and it was taken to dryness,  The white xolid which
remained wis collected and washed (Me,C) 1L The vield was
TN mp TO-T1%: pa T 1660 {1, 1815 (st e Al
1 Cgle NS0 51800 ¢, 1, N

2-{ 2-Methoxy ethylamino Jethylguanidine Sulfate- A solitien
of 6.3 g (0.035 mole) of 2-(2-methoxyethylaminojethylamine and
7.0 (0027 oled of 2-methyl-2-thiopseudourea =tlfate in 25
il of Hot) was left at copm temperatire overnight. The solution
wits diluted witl 100 1l of MeOII and 100 ml of acetoue after
1.4 ml «0.025 moler of coneentrated 1I30¢ had been added.
Chilling caused 118 g (836C,) of white, erystalline solid to pre-
cipitate:  mp 234-235% il 1684 (x), 1636 (x> em™. Anal
(CdLeN O LS00 OO LN
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The methods of preparation and pharmacological dita of g sertes of substaited g-phenethylamines ave de-

seribed.

2-Amino-3-phenyl-1-propanol (IV) was shown to
possess significant analgetic activity in these labora-
tortes. A number of compounds chemically related to
this structure were prepared by the synthetic routes
shown m Chart T and sereened 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-
=cribed.  2-(p-Chlorobenzylamino)-3-phenyl-1-propa-
nol (VIa) and the known 2-(benzylamino)-3-phenyl-
I-propanol (VIb)* were synthesized by a LiAIH,
reduction of Va and the known ester Vh.t  The cyclic
compotinds, 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 oxalatc

(6 Iy Karrer, P D'aremann, and M, Siver, Helv, Chine Acta, 31, 1517
4 18).

12) I. Murakoshi, J. Pharm. Soc. Japan, T6, 1139 (1956).

(3) G. IFndor, J. Kiss, and 1. Sallay, J. Ckem. Soc., 1858 11951).

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

with VIa and VIb, respectively. The reaction of 1V
and diethyl oxalate yvielded N, N'-bis{a-hydroxymethyl-
phenethyl)oxamide (XII), while none of the expeeted
product. 3-benzylmorpholine-2,3-dione, could be iso-
lated. Apparently, under the conditions employed and
based on the products isolated, the more hindered

H,
C.H,CH
CsH.sCHg(EHCHzOH soccon Z\CH/C\O
—_— ey ]
RNH R N o
VI ! g
Vi
C:H;CH }c{
C¢H;CH,CHCH,OH ELO,CCO,E sty Z\CI'I{/ ~0
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CH,OH
X1
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CHaRT [
C+H;CH,CHCOOH HOC,H,CHO C¢H;CH,CHCOOH (CsH;CH,CHNHCO—;
- ———
0-HOCH,CH=N NH, CH,OH
II I XII
lCzHSOH
C:H,CH,CHCOOC,H; P YCHLCOCH CGHSCHQ?HCOOC.ZH,, (CO,ED), C:H,CH,CHCH.OH
p'YCH,CONH NH, NHCOOC H,
\Y I XI
CICOOE:
1LiAlH‘ f_iA_lHA
RCHO
C+H;CH,CHCH,0H CeHsCHzclHCHzOH CsH;CH,CHCH.OH
PYCH,CH,NH NH, =CHR
Vi v VIII
l l RN=C=Z
(COOEL), p-YCH,COC!
s H; 4
CsHsCHzﬁ/\O C:H;CH,CHCH;OH CeH;CH,CHCH.OH
N p-YC:H,CONH HN(”ZNHR
pYCH,CH, \u/KO X y
0]
VI lsoc‘-' X
C¢H,CH,CHCH,Cl C,H,CH,SNa CsH;CH,CHCH,SCH,C;H;
—_—
p-YC,H,CONH C,H,CONH
X XV
leHssNa
C:H;CH.CHCH,SC.H,
CH,CONH
XIv
lNaIQ
C:H;CH,CHCH,SOC:H:
C:H;CONH
XVI
V-VIL, X, XIII: 2, Y =Cl; b, Y = H
benzylic secondary amines (Vla and b) preferentially Coll;,CH,CHCH,OLI (f's”aCHv(‘f”(f‘HuUU
undergo the intramolecular ring closure rather than the BRNHC—NH RCH==N
intermolecular reaction demonstrated by the primary I
amine (IV). Z .
Numerous products, 1Xa-e, were prepared by the X VIII
reaction of isocyanates and isothiocyanates with R Z R
I _amino-3- 1-1-pr1 a n-CH 0 @ p-CH;0CH
2-amino-3-phenyl-1 pl.opanol (Iv). In a!l cases, the 2 Csfﬂ 0 o b p-CﬁIfSCﬁgdCGH4
expected ureas and thioureas were formed in preference ¢ Gy, 0 ¢ p-FCsH,
to the carbamates and thiocarbamates. Where ethyl d n-CH, S d 0-HOC:H,
chloroformate was used, the expected carbamate, e GsHs S ‘; £:CH3001\HCGH4
a-(hydroxymethyl)phenethylcarbamic acid ethyl ester ¢ 84,54CH;0%CsH;

(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

active (R) form of which has been reported,? and 2-(p-
chlorobenzamido)-1-chloro-3-phenylpropane (XIITa).
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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Tsre 1

Gebeenl
1ro- Mipe, Crysln ‘e

No.  Compd  cedore °C aulvenl yiehl Tormula”

1 13 A 160-162 de¢  THI-LEGO 20 CulleNO"

2 Va It 103-1D4.5 KtOn 81 CilLsCINOg

3 Via « 101-1103 15101t 85 CisHisCINO

4 Vila I 131-134 1Ot 22 CHieCINO:

5 VIIG I 1301320 Cylle—Et4O 17 CysHyiiN O3

[ V1lla A TH-TT LtOH-pecr 26 CritaNO:

echer

7 VIIIG A 85-87 Cyvefobexane 56 CuwHaNO:

8 Vitle A 6H4-66 Cyvelobexane 83 CyHFNO

1 VI A 45—46 .5 tOl-petr 10 CieHy:NO»

ether

10 V1lle A 195=-147 Ol 81 CisHzoN 02
11 VI A 91-93 Cyelobesane 39 CHENO

12 VI1llg A 114-116 17O H- L0 51 ChroH2N Oy
13 IXa I 84-86 Cella 92 ChglTaeN

B} 1NL I 143-145 EtOll 9t CysHigN 204
(¢ INe 1 1G2-162 1O 1t 84 ChsHuN

I TNl I 17 =108 Cyllg~hexane 82 Cligllae

< INe ¥ 171-171 oty 83 CieHeNON
I Na I {44-116 EcOlI=051s B4 CyHECINO:
[¢%] N1 It T4-70 FeO1 10 CsHeNOs
20 X1l I THE 38 CogHuNO)
21 X1ITa D 126—128 EtO11 1 CHuChNO
22 N11b D 106-108 EcO 1t 38 CHeCINO
o3 X1V (¢4 114-146 39 CaeHsyNOS
24 XV (& [44-145.5 44 CgHuNOS
25 NVl It 168-171 58 CullaNO2x

“ All rompounds were analyzed for ¢, 1, N. ¢ caled,

T1.56; found, 71.81.

reported compound® by 26°. Compound XIiIb was
used ax 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( VIITa), 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 scereened for anti-
hypertensive activity in renal hypertcusive ratsf
antiinflammatory activity in the carrageenin abscess
test? in rats, and analgetic activity in the phenyl-
quinone-induced writhing test in mice.? General
symptomatology and toxieity were obscrved in dose
ange studies in mice.

2-Amino-3-phenyl-1-propanol (IV) demonstrated ac-
tivity (EDj = 46 mg/kg) in the phenylquinoue writh-
ing test. 3-Phenyl-2-(p-methoxybenzylidencimine)-1-
propancl (VIITa) also showed activity i this test
(EDs = 70 mg/kg); subsequent screening in the hot
plate test? showed a low order of activity (300 mg/kg)
and a lack of activity in the Randall-Selitto test'® using
thic noninflamed paw.  In mice, the minimal lethal dose
was greater than 1 g/kg and the minimal symptomatic
dose was 125 mg/kg.

{G) A. Grolbnan, P’roe. Soc. Exptl. Binl. Med., 87, 102 {1941).

{7) 8. Goldstein and M. Schnall, Arch. Intern. Pharmacodyn., 144, 269
T1063).

(8) L. C. Hendershot and J. Forsaitl, J. I*harmacol. Exzptl. T'kerap., 126,
237 (1950).

(9) N. B, Eddy and D. Leimbach, t5id., 107, 385 (1953).

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

Experimental Section

Where aualyses are indieated, andlytical results obtained for
those elements were within #4=0.4%7 of the theoreGeal valnes,
Absorption bands in the infrared spectra were as expeeted. See
Table T for physical and analytical data.

A. General Preparation of II and VIIIa-g.--\ soluGon of
antine (0.05 mole}, aldehyde (0.05 mole), p-toluenesulfonic acid
(catalvtic quantitys, and CsHg (300 ml) was heated under reflux
nntil 0.9 ml of 11,0 was collected i1 a Dean~Stark trap.  After
permitting the reaction to come to room temperature, it wits ¢x-
tracted twice with a saturated NaHCO; solution (200 ml), dried,
filtered, and concentrated under reduced pressire.  The resulting
oils were solidified by trituration with petrolenm ether (hp 30 60°)
or cther.

B. General Preparation of Va, Xa, and XL--To a stirred and
cooled zolution of the amine (0.1 mole) and LN (0.5 moles
in CsH, (600 ml), the acid chloride (1).1 mole) dissolved in Callg
(100 ml) was added dropwise.  After stirring at roont tanperi-
uire overnight, 1.0 (400 ml) was added.  Compound Xu sep-
avitted dud was filtered directly while Va and NT remained i
the Cells layer which was separated and combined witl the {11,
extracts of the aqueons portion, dried, filtered, and concentraced
nnder redinced pressure, The vesulting oils were solidified by
trituration with eyelohexane,

(',  General Preparation of VIa and VIb.--The anude {01
mole) was disgolved in dry TIIF (300 ml) and added, dropwisc,
over a 1-hr period to a stirred suspension of LA, (0.2 mole:
in dry THEF (700 ml) whieh was immersed in an ice bath.  The
reaction mixtioe was then refluxed for 4 hr.  After cooling in an
ice bath, the complex was decomposed by the dropwise dtddition
of a 1077 agqneons NaOlI solution (50 ml) followed by a sacurtted
aqueolrs solntion of Na.SOy (50 ml).  After stirring for 45 min,
anhvdrons Na=O, (15 g) was added.  The reaction mixture was
filtered and dried with additional Na S0, filtered, and concen-
trated under reduced pressure. The resulting oil was ervstallized
by treatment with heptane,  Compotind VIb was veerystallized
fream KO inan 8875 vield, mp 68--69° (lit.* 69-71°).

D. General Preparation of XIIla and XIITb.--A niixtire «f
aleohol (0.05 molei, SOCL (0.1 mole), pyridine (eatalytic quan-
tity ), und Gl 50t mly was heated under reffuix for 4 lir. The
reaction mixinre was concentrated nnder redneed pressuve. The
resulting oil was solidified by tritiration with petroleurn ether ar
ethier.

E. General Preparation of VIIa, ViIb, and XIIL.- "I'lic amin.
alcohol (0.05 mole) and ¢thyl oxalate (0.05 mole) were heated
together in PhMe (500 ml) and the solvent (300 ml) was distilled
off over a 10-lu period removing the IStOIT as it was fornied.
After removal of the remaining solvent, nunder redneed pressure,
the oily residne was ~olidified by ricuration with eyvelohexane,

F. General Preparation of IXa-e.—To a1 solution of the aniine
(0.05 mole) in Celds {100 ml), a solution ol isocyanate or isothio-
cvanate (0.05 wole) in UedTg (30 ml) was added and the reacticn
was permitted o ~Gtud for 16 hr. Where crystallization could
nnt be directly mnduced in the roaction pixture, the solvent was
removed and e residine was treaced with petrolenm ether ta
give nsolid macerial.

G. General Preparation of XIV and XV.--T'« a solntiorc «f
I2CONa (0.05 mole) in ECOH (100 ml), the thiol (0.05 mole dis-
solved in LSO (50 ) was added.  Afcer 15 miin, the ehiloro
compotrad {10.05 mole) dissolved in 11O (200 ml) was added,
followed Dy 5 hie of refluxing.  The NaCl formed wax filtered from
the Lot solntion and on cooling, crystals of the pruve produet were
depostted.

H. Pheny! (2-Benzamido-3-phenyl)-1-propyl Sulfoxide
(XVI).—-To a cold solution af NalO; (0.011 mole) in 1) (50
ml), a solution of NXVI (0.01 mole) in MeOH-IStOIT (100 ml) wax
added and permitted fo stand for 4 days.  After filtrution, the
filtrate was extracted with CHCl;.  The CHCl; layer was dried,
filtered, and concentrated under reduced pressure resulting in a
solid material.
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