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A Convenient Synthesis of Mono-, N, N'-Di-, and Tri-
substituted Selenoureas from Methyl Carbamimido-
thioates (S-Methylpseudothioureas)

Victor Israel COHEN*

Laboratory of Organic Chemistry, Faculty of Sciences, Ferdowsi
University, Mashhad, Iran

Substituted selenoureas are valuable starting materials for
the synthesis of a number of selenium-containing com-
pounds. Their synthesis has hitherto been accomplished by
the following methods.

- mono- and N,N-disubstituted selenoureas' *:

RZ R2
\ _ \
N-CEN + HpSe —— N=G=NH,
R! R Se
R' = alkyl, aryl
R2= H, alky!, aryl

~ mono- and N,N’-disubstituted selenoureas**:

R'-N=C=N—R? + H,S¢ ——> R’-NH—ﬁ—-NH—RZ

R' = alkyl, aryl Se
RZ= H, alky!l , aryl
- mono-, N,N’- and trisubstituted selenoureas® '*:
R R?
% /
R'—=N=C=Se + HN ———  R'=NH—C-N_
\R3 é‘e R3
R',R? = alkyl, aryt
R3 = H, alkyl, aryl
- N.N'-disubstituted selenoureas'" '
cS ———w_ R—NH—C—5e® H;N—R
C —NH—C—Se' - —_—
&2 2R-NH, ] 3 - R=NH,/-H;Se

R—N=C=5¢ —%> R—NH—}cI—NH-R
R = alkyt , aryl Se

- mono-, di-, tri-, and tetrasubstituted selenoureas'®:

2 3 RZ R?
R N ea/R H,Se, pH 8-9 N\ N
—C=N o 5 AR TN
e i \R‘ o -CHgJ /-H, ] B Oge
“CH,4
R' = alkyl, aryl

R% R® R% = H. alkyl aryl

We have now found that selenoureas (3) can be conve-
niently prepared by reaction of methyl carbamimido-
thioates (2, S-methylpseudoureas) with hydrogen sclenide
in anhydrous ethanol. The starting compounds 2 are ob-
tained by adding concentrated aqueous ammonia to a solu-
tion of their hydroiodides (1) in water at 0 °C.
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Table 1. Methyl Carbamimidothioate Hydroiodides (1, S-Methylpseudourea Hydroiodides) prepared

Yield Molecular LR. (KBr) v [cm~ ]
1 R! R? R? [%] m.p. formula* C=N S CH; C-N C-S

80 104°C  CoH;3JN,S (308.2) 1620 1345 1292 5
90 144°C  C4H,,IN,S (294.2) 1610 1356 1312 690
95 130°C  CoH,3IN,S (308.2) 1615 1315 1300 705
80 164°C  C4H;3JN,OS (324.2) 1615 1318 1292 695
82 140°C  CioH;sJN,OS (338.2) 1618 1320 1292 695

70 216°C  C4H;yBriN,S (373.0) 1622 1300 1282 715

Je
(el
o

@
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x

78 172°C  CsH,(CIIN,S (328.6) 1618 1308 1282 715

H

H

H

H

H

H

H
h @— -@ 82 173°C  C,4H,sJJN,S (370.2) 1590 1325 1308 687
‘ a¥s

i H;,C—Q— H CHy 90 193°C  CyoHyoIN,S (398.3) 1585 1305 1288 697
j H3CO—©— H _©_00H3 85 189°C  C,sH 1IN0, (430.3) 1560 1320 1290 697
k cszo—Q— H —@—ocsz 80 173°C  C,Ha:JN-O,S (458.3) 1568 1322 1288 710

ct 72 204°C  CsHCLINSS (439.1) 1587 1322 1285 713

Br 80 205°C  C,4H,:BrJN,S (528.0) 1585 1325 1285 712

75 135°C  CysH,;HN,0S (400.2) 1560 1325 1299 680

ct 70 206°C  Cy4H,sBrCIIN,S (483.5) 1560 1323 1290 680

n CoHs H —©—0C2H5 60 164°C  C,2H;sJN,OS (366.2) 1580 1325 1283 700

q CaHs CoHs ‘@—OCsz 85 129°C  CHuINSS (3782) 1565 1313 1282 718

* The microanalyses of all products were in satisfactory agreement with the calculates values; J, +0.4.

Table 2. Methy! Carbamimidothioates (2A, S-Methylpseudoureas) prepared

Downloaded by: University of Pittsburgh. Copyrighted material.

Yield m.p. Molecular LR. (KBr) v fecm ']
2 [%] found reported formula® C-N S--CH;, C--N C S
a® 90 83°C CoH(2N,S (180.3) 1588 1355 1260 700
b 95 87°C - CsHoN,S (166.2) 1612 1312 1275 715
c® 98 67°C CyH;5N,S (180.3) 1635 1335 1292 718
d 88 115°C 115°C'® CsH2N,0S (196.3) 1635 1335 1303 720
e’ 92 104°C CoH 4N,08 (210.3) 1645 1335 1298 720
f* 80 94°C CsHsBrN,S (245.1) 1635 1340 1300 720
g” 85 83°C C<H,CIN,S (200.3) 1635 1335 1292 715
h 90 107°C 109°C"? CisHi N,S (242.4) 1578 1322 1288 688
it 98 128°C CicH4N,S (270.4) 1565 1320 1285 700
j 92 96°C 84-85°C'® Ci6H1xN,0,S (302.4) 1595 1320 1295 705
k* 95 103°C C.sH2:N,0,S (330.4) 1555 1315 1295 705
1 85 131°C 133¢C™® Ci:H;2CILN,S (311.2) 1595 1317 1292 710
m 72 125°C 129°C" Ci4H 2B NSS (400.1) 1592 1325 1298 718
n® 75 68°C Ci2H:N,OS (238.3) 1555 1310 1258 708
o® 87 84°C CisH¢N,OS (272.4) 1600 1325 1295 690
p° 78 126 °C CisH;BrCIN,S (355.7) 1590 1320 1292 705
q*c 95 b.p. 181- C,4H2:N;0S (266.4) 1555 1340 1265 720
182°C/
4 torr

? The microanalyses of all products were in satisfactory agreement with the calculated values: C, £0.38; H, +0.16; N, +0.36; S, +0.32,
® New compounds.

¢ In CC14
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Table 3. Selenoureas (3) prepared
Yield m.p. (solvent) Molecular LR. (KBr) v [cm "]
3 [%] found reported formula® c S C Se C N
a 92 183 °C (ethanol) CyHyoN,Se (213.3) (1300) 1295 1280
b 80 190 °C (ethanol)® C,HgN,Se (199.2) (1285) 1273 1300
[ 90 215°C (ethanol) 193°C7 C¢HoN,Se (213.3) (1280) 1272 1300
d 80 245 °C (butanol) 211°C7 CsH,oN;OSe (229.3) (1292) 1292 1305
ev 70 186 °C (butanol) CoH 2N,OSe (243.3) (1290) 1285 1300
fe 52 236 °C (butanol) C,H;BrN,Se (278.1) (1272) 1268 1285
g 55 228 °C (butanol) 202°C7 C;H,CIN,Se (233.7) (1275) 1270 1285
h 68 209°C (butanol)* 178-182°C" C,:H3N,Se (275.3) (1335) 1320 1305
186°C’

i 85 207 °C (butanol) 176°C’ C<H(N,Se (303.4) (1305) 1315 1295
i 65 238 °C (butanol) 192°C7 CsH¢N,O,Se (335.4) (1325) 1325 1285
k¢ §2 223 °C (butanol) CysH30N,0,8¢e (363.4) (1330) 1320 1292
1 60 218°C (butanol) 177°C7 C,;HCLN,Se (344.2) (1303) 1316 1300
me 38 233°C (butanol) C1:H,0Br:N,Se (431.5) (1310) 1315 1295
n‘ 72 144°C (butanol) CyH6N,OSe (271.3) (1300) 1288 1295
0 81 191 °C (butanol) 174°C7 C1aH,4N,0Se (305.3) (1325) 1320 1292
p* 42 221 °C (butanol) C,:H,(BrCIN,Se (387.8) (1305) 1315 1300
q 90 104°C (ethanol) C,3H;N,08¢ (299.4) (1350) 1346 1285

3

+0.19.
C S absorption of the corresponding thioureas for comparison.
New compounds.

e

-8

RZ ® o R2

\ NHz /H20,0°C N
—~C=NH-—R3 —_— e 5 —C=N—R3
/N C=NH-R TNHL /N C=N-R

1 | 1
R S5 © R ~
1 CH3 2 CHs

2
H,Se fethanot R N
- HsC—SH
3 R1/ |

“N—C—NH—R?
R! 7 S
€ 3

The crude products 3 thus obtained are sufficiently pure:
recrystallization does not raise their melting points.

The LR. spectra of compounds 1 (Table 1) show character-
istic C-=N bands at 1622-1560 cm~', S- CH; bands at
1356-1300 ¢cm~!, C N bands at 1312-1282 ¢cm ', and
C-—-S bands between 718 and 680 cm ™~ . The LR. spectra of
compounds 2 show C-==N bands at 1645-1555 cm ™},
§- -CH, bands at 1355-1410 cm ™', C N bands at 1302-
1258 em ™!, and C--S bands at 720-688 cm ' (Table 2).
The LR. spectra of the selenoureas 3 show characteristic
C-—Se bands at 1346-1268 cm ' and C- N bands at 1305-
1285 cm ~' (Table 3).

All amines used and benzyl isothiocyanate were purchased from
commercial sources. Phenyl isothiocyanate and its 4-methyl, 4-
methoxy, 4-¢thoxy, 4-chloro, and 4-bromo derivatives were prepared
by the method described in Ref.'. The mono-, di-, and trisubsti-
tuted thioureas were prepared from the appropriate alkyl or aryl
isothiocyanates by reaction with ammonia or amines following
known procedures.

The LR. spectra were recorded with a Beckman model 20 A spec-
trophotometer. Combustion analyses for C, H, J, N, §, and Se were
performed by C.N.R.S. (Service Central de Microanalyse; 2. rue
Henry Dunant, 94-Thiais, F'rance), and by Dornis & Kolbe, Mi-
kroanalytisches Laboratorium, Hohenweg 17, D-4330 Miiltheim/
Ruhr, West Germany. Melting points were measured using a
Kofler hot-bench apparatus.

The microanalyses of all products were in satisfactory agreement with the calculated values: C, +0.13; H, £0.18 N, £0.22 Se,

Products prepared according to Ref.'® had similar m.p.s and mass spectra to our products.

Table 4. Mass Spectral Data for Selenoureas 3

Prod-  M.S. (70 eV)

uct m/e (relative intensity)

3¢ 214 (52) + 212 (26, M*); 172 (9); 133 (100, 4-
HiC -C¢HyNH - C=NH*); 106 (57). 91 (S6); 77
(16); 65 (21)

3d 230 (46) + 228 (23, M*); 188 (10); 149 (100, 4-

H\CO-- CoHy - NH- C=NH*), 108 (11); 99 (18); 92
(14); 75 (20); 43 (19)

3g 236 (25) + 234 (60) + 232 (29, M*); 192 (9); 155 (33)
+ 153 (100, 4-Cl - CeHy NH-—C ~NH*); 129 (19);
127 (56); 113 (10); 111 (30); 108 (11); 99 (18); 92 (14); 75
(20); 43 (19)

3h 276 (40) + 274 (20, M¥) 195 (82,
CHoNH  C==NH*); 183 (20); 181 (10); 119 (17);
103 (13); 93 (100); 92 (43); 77 (88); 66 (27); 65 (24); 51
(40)

3i 304 (28) + 302 (14, M*) 223 (66, 4-
H,C CeHs NH C=N CeH, CHi-4%); 222 (24);
197 (16); 195 (8); 107 (65); 106 (100); 91 (58): 79 (18); 77
(17); 65 (29)

3 336 (26) + 334 (13, M’y 255 (66, 4-
H.CO. CHs NH-C=N- CH, -OCH4%), 254
(39); 239 (40); 213 (33); 211 (16); 198 (22); 196 (11); 123
(66); 122 (68); 108 (100)

3 346 (11) + 344 (18) -+ 342 (8, M *); 265 (23) + 263 [33,
(4-Cl- CoHy NH),CSe'J; 264 (20); 262 (22); 220 (17);
218 (38); 216 (19); 139 (12); 137 (35); 129 (33): 127 (100):
113 (12); 111 (36); 75 (44)

30 306 (38) + 304 (19, M) 225 (100, 4-
H:CO- - CH,—NH- C =N CHY) 224 (30); 213
(22); 211 (22); 209 (28); 123 (42); 122 (31); 108 (80): 93
(52); 92 (34); 77 (66); 51 (28)

Methyl Carbamimidothioate Hydrodiodides (1, S-Methylpseudo-
urea Hydroiodides); Typical Preparation:

Methyl N-Benzylcarbamimidothioate Hydroiodide (1a): lodome-
thane (14.3 g, 0.1 mol) is added to a solution of benzylthiourea
(16.6 g, 0.1 mol) in the minimum quantity of acetone and the mix-
ture is allowed to stand at room temperature overnight. The mix-
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ture is then concentrated, the precipitated product isolated by fil-
tration, washed with ether, and dried; yield: 24.7 g (80%); m.p.
104°C.

Methyl Carbamimidothioates (2, S-Methylpsendoureas); Typical
Preparation:

Methyl N-Phenylcarbamimidothioate (2b): A solution of the hy-
droiodide 1b (29.5 g, 0.1 mol) in distilled water (800 ml) is cooled to
0°C and basified with conc. aqueous ammonia. The precipitated
product is collected by filtration, washed thoroughly with water,
and dried; yield: 15.7 g (95%); m.p. 87 °C.

Selenoureas (3); Typical Preparation:

Phenylselenourea (3b): Dry hydrogen selenide (32.4 g, 0.4 mol; gen-
erated from aluminum selenide by addition of water, and dried by
passing through a calcium chloride tube) is passed through a solu-
tion of methyl N-phenylcarbamimidothioate (2b; 16.6 g, 0.1 mol) in
the minimum quantity of refluxing ethanol over a period of 2 h.
The mixture is then allowed to stand at room temperature over-
night. It is concentrated on a rotary evaporator, if necessary, and
the precipitate isolated by filtration and recrystallized from etha-
nol; yield: 15.95 g (80%); m.p. 190°C.

Received: November 14, 1977
(Corrected form: November 7, 1979)

" Present address: Youssefabad, Avenue Modaber No. 38, Teh-
ran, Iran.

' H. Stolte, Ber. Disch. Chem. Ges. 19, 1577 (1886).

2 H. Schmidt, Ber. Dtsch. Chem. Ges. 54, 2067 (1921).

* ). Haginiwa, J. Pharm. Soc. Jpn. 69, 566 (1949); C. A. 44, 4465
(1950).

* R. A. Zingaro, F. C. Bennett, G. W. Hammar, J. Org. Chem. 18,
292 (1953).

* F. Zetsche, H. Pinske, Ber. Disch. Chem. Ges. 74, 1022 (1941).

® E. Bulka, K. D. Ahlers, Z. Chem. 3, 387 (1963).

7 E. Bulka, K. D. Ahlers, E. Tucek, Chem. Ber. 100, 1459
(1967).

¥ C. Hasan, R. F. Hunter, J. Chem. Soc. 1935, 1762.

’ 1. B. Douglass, J. Am. Chem. Soc. 59, 740 (1937).

'© M. Lipp, F. Dallacker, I. M. zuKocker, Monatsh. Chem. 90, 41
(1959).

" H. G. Grimm, H. Metzger, Ber. Disch. Chem. Ges. 69, 1356
(1936).

2 1. S. Warner, J. Org. Chem. 28, 1642 (1963).

""" D. L. Klayman, R. J. Shine, J. Org. Chem. 34, 3549 (1969).

F. B. Dains, R. Q. Brewster, C. P. Olander, Org. Synth., Coll.

Vol. 1, 447 (1941).

" R.N. Lacey, J. Chem. Soc. 1954, 839.

' H. King, 1. M. Tonkin, J. Chem. Soc. 1946, 1063.

J. N. Baxter, J. Cymerman-Craig, M. Moyle, R. A. White, J.

Chem. Soc. 1956, 659.

" M. . S. Dewar, J. Chem. Soc. 1944, 534.

'Y J. F. Deck, F. B. Dains, J. Am. Chem. Soc. 55, 4986 (1933).

0039-7881/80/0132-0063 $ 03.00 © 1980 Georg Thieme Publishers

Downloaded by: University of Pittsburgh. Copyrighted material.



1090

Errata and Addenda 1980

V. N. R. Pillai, Synthesis 1980 (1), 1--26;
The structure of compound 86 (p. 12) should be:
2
P
R2 N—C—R3

NO2 86

V. L. Cohen, Synthesis 1980 (1), 60-63;

The alternative name (in brackets) for compounds 1 (p. 62, first ex-
perimental procedure) should be S-Methylpseudothiourea Hy-
droiodides.

J. R. Mahajan, H. C. de Aranjo, Synthesis 1980 (1), 64-6¢;

The authors have erroncously stated that “exaltolide™ is a trivial
name for pentadecanolide. In fact “exaltolide” is a trademark regis-
tered in the name of Firmenich SA, Geneva and should be desig-
nated as Exaltolide®.

V. L. Gorbatenko, L. 1. Samarai, Synthesis 1980 (2), 85-110;
The structure of compound 97 (p. 99) should be:

AI' 0

! %
R—(It—-NH—C\

N3 N3 o7

M. Mikotajezyk, P. Balczewski, S. Grzejszczak, Synrhesis 1980 (2),
127-129;

The correct name for compound Sa(first procedure, p. 129) is Di-
ethyl 1-Phenylthioethanephosphonate.

G. A. Olah, Y. D. Vankar, M. Arvanaghi, Synrhesis 1980 (2), 141-
142;

The correct name for compound 4 is N-(Chiorosulfonyl)-dimethyl-
sulfilimine.

Abstract 5692, Synthesis 1980 (2), 159;

The title should be: Phenols from Aryl Ethyl Ethers.

Abstract 5698, Synthesis 1980 (2) 161;

The title should be: Enals and Enones from Ketones.

T. Wagner-Jauregg, Synthesis 1980 (3), 165-214;
The structures of compounds 90 (p. 175) should be:

CH-

R X 0 90 (syn)

90 (anti)

The correct name for compound 251 (p. 188) is 2H-Cyclohep-
talghlpyrrolizin-Derivat.

Abstract 5724, Synthesis 1980 (3), 254,

The title should be: Carbamates, Thiocarbamates, and Carbonates
from Alcohols or Thiols.

The first line under the formula scheme should be: Y =0, S.

Abstract 5728, Synthesis 1980 (3), 256;
The title (and name for compound 3) should be: N-Sulphenylimines
Derived from Amino Acids.

C. R. Harrison, P. Hodge, Synthesis 1980 (4), 299-301;
The 3rd group in the Table, part B (p. 300) should have :he struc-
ture:

H3C
H3C
H3C

H

Abstract 5745, Svnthesis 1980 (4), 334,

The title should be: Stereocontrolled cis-Addition of Organocopper
Reagents to 2-Alkynals, 1-Alkynyl Ketones, 2-Alkynoic Acids, and
2-Alkynoic Esters.

Abstract 5752, Synthesis 1980 (4), 336;

The title should be: a-Alkylation and a-Alkylidenation of Carbonyl
Compounds.

The formula scheme for the conversion 3--4 or 5 should be:

1. NaJOs /CH30H / H0

o]
2.¢Cl, v
81-97 % R Y R
R =H R?
0 S$—CgHs 5
R1 RL
R? R® W-2 Raney Ni/9:1 0
3 acetone /ethanol , r.t.
85-98°% R 3R"
R¢ R 4

R4=CHj,i-CaHy ,t-CzHg .

Abstract 5770, Synthesis 1980 (4), 342;
The title should be: Claisen Rearrangement of Ketene Allyl Ethyl
Acetals.

M. A. Alkhader, R. K. Smalley. B. Mchajerani, Synthesis 1980 (5),
381-383;

The correct name for compound 6 is Indazolo{3,2-5|naphtho[2,3-d]-
[1,31 oxazin-6-one.

Abstract 5782, Synthesiz 1980 (5), 418,
The formula scheme should be:

Method _p3
P . _Aors MR
R —C\ + 3 (CgHs)3P=CH—R RTE T R —C\
OR? ’ CHp—R?
1 2 3
Abstract 5799, Synthesis 1980 (5), 424,
The structures of compounds 2 and 3 should be:
RZ R
S-—CH3
H3C~S—CHy—S—CHs R~/ §—CH=C<
L == S—CH3
2 R¢ 0 3

L. M. Harwood, M. Julia, Synthesis 1980 (6). 456-457;
The structure of compound (~)-7 should be:

CH»

(=)-7

T. Sasaki, S. Eguchi, T. Okano, Synthesis 1980 (6), 472-475;
The structure of compound 5 should be:

0

NH— i OC2Hs

| -
0 5
Abstract 5804, Synthesis 1980 (6), 498;

The title should be: Allylic Funtionalisation of Exomethylene Com-
pounds.

Abstract 5817, Synthesis 1980 (), 593;
The structure of compound 5 should be:

0
ANy
RL

RS RB 5
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