ing off the ether the residue was reconverted into the hydrochloride. Constants are given
in Table 1.

Methiodides of a-Phenyl-B~hexamethylenimino 4-Substituted Propiophenones. A mixture of
an ether solution of «-phenyl-B-hexamethylenimino 4-substituted propiophenone (0.0l mole)
and methyl iodide (0.0l mole) was kept at room temperature for 24 h. The solid which
separated was filtered off and washed with absolute ether (see Table 1).
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IMIDAZOLES .
XIT. SYNTHESIS OF SUBSTITUTED BENZYLTHIOALKYLIMIDAZOLINES

M. A. Iradyan, R. A. Aroyan ' UDC 615.225.2:547.785.5/.012.1
L. A. Ktsoyan, and A. A. Aroyan*

In order to test them for hypotensive properties, we have previously obtained 2-benzyl-
imidazolines substituted with halogen, alkoxy, and nitrogroups in the benzyl radical [1, 2].

This paper describes the preparation and examination of imidazolines (I-III) in which
the aryl substituent and the heterocycle are separated by carbon and sulfur atoms, which
according to the literature [3-7] often results in modification of the active compounds.

R A N
@V CH;8 le R @__ CH’LSCH’L"”\Nj
H
I H

R, R, I

N
@— CHzSCHnLCHZ—l:rJ

R; g H

R

*Deceased.
TABLE 1. Substituted Benzylthiocalkylimidazolines

% | Found, 7 Calculated s
2 o ) ound, % b Q .
5 | o . Molecular i S E
2 R R, = | 0.0 g
g Z | B formula L
g K5} %'o N S N SESEy
O = o, s
Ia* | 4-C3H,0 H 89,0 99—10011,21}12,50| C;3H;sN,OS 11,19{12,81} 115—6
Ib* | 4.CH;0 | 3-CH,O [88,2] 106—7 [10,87|12,43| C;3H16N,O,S  |11,10[12,71} 1923
Ic | 4-CHLO | 3-CI 86,6/ 108—9 |10,78/12,20| C;;H;5CIN,0S ]10,91|12,49] 226—8
Id* | 4-C,H,0| 3-C1 87,2 70—1 [10,01]10,98] C;5H;,CIN,OS (9,84 {11,26] 152—3
Ie* | 4.CH,O | 3-Br 89,7| 124—5 | 9,44 {10,39| Cy;H,5BrN,OS | 9,30 |10,64] 231—2
If* | 4.C,H,0| 3-Br  [86.8] 83—4 |8,82|9,85| Ci3H,,BrN,OS | 8,51 | 9,74 | 165—6
Ig | 2CHO | 5-Br  [90,0| 133—4 9,32 110,51} C;;H;3BrN,OS | 9,30 [10,64] 235—6
h |2.CHyO| 5-Br 85,1} 108—10 |8,81 | 9,85 | C;,H;5BrN,OS | 8,89 |10,17| 2201
i 2-C3H.0{ 5-Br 87,8 103—4 18,23 | 9,50} Cy3H;,BrN,OS | 8,51 | 9,74 | 174—5

*Biological activity examined.
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TABLE 2. Substituted 2-Benzylthioalkyl-2-imidazolines
Yield, |Boiling | Found, %
Compound R R, % point, deg® N I s
Ila 4-C,H,0 H 63,4 63—5 10,87 11,85
Ilb * 4-CH 30 3-CH3;0 81,8 — 8,92 10,22
Ile * 4-CH30 3-Cl 58,8 100101 10 10 11,66
[id 4-C3H ;0O 3-Cl 56,7 — 8, 13 9,31
Ile 4-CH3 0O 3-Br 83,56 104—5 8,58 10,45
e 2-CH,0 5-Br 76,2 99100 9,22 10,00
g 2-C3H0O 5-Br 80,4 86--8 7,95 9,57
1ila 4-C4H,0 H 59,2 107—8 10,02 11,14
iIb*® 2-CH 30 5-Br 75,5 122—4 8 46 9,58
[Iecx 2-CyH 0 5-Br 68,4 96—~7 7,84 9,20
Caleulated, % Hydrochloride,
Compound Molecular formula N S mp, deg
I1a Ci4H,oN,08 10,60 12,13 1801
Tip* Cy5H;sN,0,5- HCI 9.95 10,59 188—9
Tick C12H15CIN,08 10,35 11,84 215—6
11d C; sHoCIN,OS- HCI 8,36 9,56 152—3
Ile C1oHsBrN,OS 8,89 10,17 179—80
If Cy2H1.BrN,0S 8.89 10,17 1078
1 Cy4H19BrN,OS 8,16 9,34 112—3
12 Cy5HoN,08 10,06 11,52 —
Ip* Cy3Hy,BrN,08 8,51 9,74 175—6
Hic* C14H;sBrN,0S 8,16 9,34 170—1
*Biological activity examined.
TABLE 3. Substituted Benzyl Mercaptans
g R R A (20 20 . | Molecular |3
g ' = |28 * D g formula 58
o - e ol =t
¥ — |38 2 S
Va |4CgH.0 | H 67,8 |111—3/ 1,0391 | 1,5482 [17,81| C,pH,,0S 17,59
Vb |4-CH0 | 3-CH0 | 77,8 [136—8| 1,1370 | 15738 |17.35| Col11.,0,9 17,40
Ve |[4-CH,O0 | 3-Cl 66,2 |125—7| 1,2477 | 1,5919 [17,11] CH,CIOS 16,99
Vd 4-C3H,0 | 3-Ci 68,5 [133—5| 1,2205 1,6131 115,03} C,,H;,CIOS 14,79
Ve 4-CHgO 3-Br 64,8 [127—9| 1,4892 1,6235 |13,62] CgH,BrOS 13,75
Vi3 2-CH34O 5-Br 69,9 [114—6| 1,6112 1,6000 |14,01} CsHBrOS 13,75
Vg |2CH.0 | 5-Br 72,7 |132—4| 1,3933 | 1,5739 |12,55| C,oH,BrOS  |12.98
*At 1 mm pressure.

The compounds I were obtained by alklation of ethylenethiourea with benzyl chlorides,
and II and III were obtained as follows:
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H
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TABLE 4. Benzylthiopropionitriles

com- . aqa o
‘ _ Yield, | Boiling Meltin

pound R R, %, point; deg*! point, deg a°
via 4-CH,O' 3-CH,0 81,3 169—171 - 1,1591
VIp - | 4GH,0 3-Cl 80,2 | 170—2 — 1,2289
Vie | 2CHO 5:Br 85,0 17880 58—9 —
VId- 2-C,H,0 5-Br 83,5 186—8 40—1 —

Com- Found, * ) ;

‘pound- ng? N > S Molecular formula Ca::ulated, ’ .
Via 1,5662 568 | 13,28 | CyyHyNO,S 5,90 13,51
vib | 15772 535 | 11,61 | CiaHyCINOS 519 11,89
Vic — 4,84 10,89 | Cy;HyyBrNOS 489 11,20
VId — 4,38 10,66 | C,H, BrNOS 467 10,68

*At 1 mm pressure.

The structures of the compounds contained (Tables 1-5) were confirmed by mass spectrome-
try. The spectrum of I displayed strong peaks due to the molecular ion, and peaks for ions
of masses 241/143 (-15)%, 2237225 (M-SH)*, and 155/157 (M—CsHsN,S)t. Elimination of the SH
group is known to be observed frequently in the mass spectra of aryl sulfides [8].

The structure of II was confirmed by the characteristic routes of breakdown of the
molecular ion:
+

R

K R w1 r
- @-CHlsoun_ {';J‘ @(CHZS
R R o " K
N ]t R CH:S]t
i L j Q/
Sr

H R,

Molecular ion peaks were absent from the mass spectra of the benzylthicethylimidazolines.
However, breakdown of the molecular ion leads to the formation of a number of characteristic
fragments which establish the structure. A probable scheme for the fragmentation of II1b is
as follows:

OCH, N . OCHA %
N ]t GH,SCH,CH —lj CH; SH
ol )= T =
CHy=CH H
N
H Br * Br
myje 36
Br ory . mje 232/234
-~ CH0
. e /e 189/171
OCH'.b

mfe 198/ 201

The hypotensive activity of the compounds was examined. The experiments were carried
out with rats of both sexes, of weight 200-300 g. The animals were narcotized with nembutal
(intraperitoneal, 50 mg/kg). Testing of ten compounds (see Tables 1 and 2) showed them to-
be without effect on the arterial pressure in the rat. The use of control of clonidium [2-
(2,6-dichlorophenylamino)-2-imidazoline hydrochloride] in a dose of 0.1 mg/kg caused a
pronounced and prolonged reduction in arterial pressure.

EXPERIMENTAL

Mass spectra were recorded on an MX-1303 instrument with direct introduction of the
sample into the ion source at a temperature 20-30° below the melting point of the compound.
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TABLE 5. Benzylthiopropionimidates and -amidines

w® . Calcu-
Com- - Meldng | Found, % lated, %
pound R R, = |point, Molecular formula

o | deg” N| s N s
Viia | 4CgH,0| H 74,5 105—7 14,26 110,35| Ci5H235N0,S-HC 4,41 110,09
VIIb | 4-CHZ0 | 3-CH,O |68,3] 105—6 |4,14|9,75 | Cy4HaNOS-HCI 4,38 (10,02
Vile | 4-CsH,0j 3-Cl 70,1] 99—100| 3,81 | 9,38 | C;;H;,CINO;S-HCl | 3,98 19,10
VIId | 2-CH;0 | 5-Br 80,5/ 116—7 | 4,03 8,50 | Cy3H,BrNO,S-HCl |3,80 8,70
Vile |2-CH,0|5Br  [69.2{ 107—8 |3,87|8,40 | C;4H;oBrNO,S-HCI | 3,66 8,38
Villa | 4-C,H,0| H 91.3| 122—3 | 9.70 |10,85| C;gH,oN,0SHCI 9,70 111, 10
VIIib | 4-CgH,0 | 3-CHO {95,8] 116—7 9,41 110,71 C;pH;N,0,5- HCl 9,63 11,03
Villc | 4-C,H,0| 3-Cl 84.7] 1023 | 8,38 9,65 | C,5H;sCIN,0S-HCI | 8,67 9,92
VIIId | 2-CH0 | 5-Br 86,21 90—2 |8,539,21 | C;yH;sBrN,OS. HCl 8,25 | 9,44
Ville | 2C,H,0| 5-Br (89,8 114—5 |7,78|898 | C;,H;;BrN,0S.-HCl |7,92|9,07

*Compounds VIIa-VIIe melted with decomposition.

Substituted Benzylthioimidazolines (I). A mixture of 0.0l moles of the substituted
benzyl chloride [9, 10], 0.01 moles of ethylenethiourea, and 30 ml of absolute ethanol was
heated for 6-7 h. Part of the ethanol was distilled off, and the precipitate which separated
was filtered off (see Table 1). Mass spectrumof Ia*: 250 (60), 217 (19), 207 (36), 175 (9),
149 (39), 114 (18), 107 (100), 102 (14).

Mass spectrum of Id: 258 (47), 256 (100), 243 (27), 241 (57), 225 (10), 223 (33), 198
(10), 196 (19), 157 (46), 155 (96), 105 (19), 102 (14).

S-3,4-Dimethoxybenzylisothiuronium Chloride (IV). A mixture of 9.3 g of 3,4~dimethoxy-
benzyl chloride, 3.8 g of thiourea, and 50 ml of absolute ethanol was heated for 5-6 h. The
solid which separated was filtered off. Yield 11.2 g (85.0%), mp 162-163°. TFound, %:

N 10.31; S 11.83. C;oH14N20,S-HCl. Calculated, %: N 10.66; S 12.20.

The remaining compounds IV were obtained as in references [10, 11].

Substituted Benzyl Mercaptans (V). A mixture of 0.0l moles of IV and 50 ml of a 107%
solution of sodium hydroxide was heated for 2 h, then acidified with acetic acid and extracted
with ether. The ether extracts were dried over sodium sulfate, the ether was removed, and the
residue was distilled in vacuo (see Table 3).

Substituted Benzylthiomethylimidazolines (II). A mixture of 0.01 moles of V, 1.5 g
(0.01 moles) of 2-chloromethyl-2-imidazoline hydrochloride, and 50 ml of absolute ethanol was
heated for 6-8 h. The solvent was distilled off, and the residue was dissolved in water and
added to a 15-20% solution of sodium hydroxide. The precipitated II was filtered off and
recrystallized from a mixture of ethanol and water (see Table 2).

Mass spectrum of IIb: 261 (9), 183 (10), 182 (5), 151 (57), 137 (6), 84 (100).

Mass spectrum of IIf: 316 (40), 314 (40), 285 (10), 283 (11), 235 (20), 233 (20), 232
(4), 231 (10), 230 (4), 201 (95), 199 (100), 171 (73), 169 (75), 84 (75).

Benzylthiopropionitriles (VI). A mixture of 0.01 moles of IV and 5 ml of ethanol was
heated on the water bath, and a solution of 2 g (0.05 moles) of sodium hydroxide in 20 ml of
50% ethanol was added slowly. The mixture was then cooled to room temperature, 0.8 g (0.015
moles) of acrylonitrile added, stirred for a further 3 h, extracted with ether, and the ether
extracts dried over calcined sodium sulfate. After removal of the solvent, the residue was
distilled in vacuo (see Table 4). Compound VI (R = 4—CsH,0, R; = H) was obtained as in [12].

Ethyl Benzylthiopropionimidate Hydrochlorides (VII). Dry hydrogen chloride was passed
into a mixture of 0.1 mole of VI, 4.6 g (0.1 mole) of absolute ethanol, and 60 ml of abhsolute
ether until it was saturated. The mixture was kept overnight, then part of the solvent was
removed, and the solid which separated was washed.with absclute ether (see Table 5).

*Here and below the masses of the ions are given, with the peak intensities as a percentage
of that of the most intense peak given in parentheses.
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Benzylthiopropionamidine Hydrochlorides (VIII). A mixture of 0.0l mole of VII in 20 ml
of absolute ethanol was saturated with ammonia (approximately 30 min), followed by removal

of the ethanol and addition of absolute ether. The solid which separated was filtered off
(see Table 5). '

Substituted Benzylthioethylimidazolines (III). A mixture of 0.05 mole of VII, 3.3 g
(0.055 mole) of anhydrous ethylenediamine, and 50 ml of absolute ethanol was heated for 6-8
h, the solvent distilled off, and the residue dissolved in water and added to a 15-20% so-
lution of sodium hydroxide. The solid which separated was filtered off and recrystallized
from aqueous ethanol (see Table 2).

Mass spectrum of IIIb: 234 (71), 232 (68), 201 (99), 199 (100), 171 (40), 169 (39), 152
(6), 151 (14), 120 (8), 96 (11), 95 (5).

Mass spectrum ‘of IITc:248 (74), 246 (72), 215 (98), 213 (100), 187 (52), 185 (56), 171
(13), 169 (14), 157 (9), 155 (10), 134 (79), 106 (30), 96 (44), 95 (28), 85 (22), 84 (32).
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SYNTHESIS AND GERMISTATIC ACTIVITY OF syn AND anti ISOMERS OF
ARYLFURFURAL OXIME ACETATES

A. F. Oleinik, K. Yu. Novitskii, UDC 615.282:547.725
T. I. Vozyakova, T. A. Gus'kova,
G. N. Pershin, and N. P, Solov'eva

We have described previously [1] the synthesis and established the structure of the
anti isomers of arylfurfural oxime acetates. The present investigation was coucerned with
the development of a method for the synthesis of the syn isomers of arylfurfural oxime
acetates. As a result of this work, conditions were found which afforded a mixture of the
oxime acetate isomers in which the syn form predominated. ‘

An examination of the biological activity of the mixed arylfurfural oxime acetate isomers
carried out in the chemotherapy section of the All-Union Scientific-Research Institute of
Pharmaceutical Chemistry (VNIKhFI) showed that these compounds possessed high germistatic
activity, this activity differing for the syn and anti isomers.

An examination of the condition for the acetylation of arylfurfural oximes showed that
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