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pym')lo[?. -d]imidazoles were prepared.
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In view of the potential biclogical activity of fused
imidazoles [1,2] the syntheses of the title compounds as
possible effective drugs against tropical discases [3] were
of intercst to us. The title compounds were prepared

- according 1o Scheme 1.
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rom the readily available 5-hydroxymethyl-2-mercapto-1-methylimidazole (1) substituted

Reaction of 5-hydroxymethyl-2-mercapto-1-methy!-
imidazole (1) [4] with alkyl halides afforded comesponding
substituted alkylthicimidazoles 2 [5,6]. Oxidation of
compounds 2 with manganese dioxide in chloroform
gave 2-alkylthio-5-formyl-1-methylimidazoles 3 [6].
Condcnsation of compound 3 with ¢thyl azidoacetate
according to the procedure reported previously [7],
afforded cthyl o-azido-B-(2-alkylthic-1-m 2thylimidazol-5-
ylacrylates 4. Cyclization of compounds 4 to ethyl
2-alkylthio-1-methylpyrrolof2,3-d]imidazolc-5-carbox-
ylates 5 was accomplished through boiling in xylene {7,8].
Compounds 5 was oxidized with m-chloroperbenzoic acid
1o the desired final compounds, namely ethyl 2-alkyl-
sulfonyl-1-methylpyrrolo{2,3-d]limidazoles 6 [5].
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rs” N reflax g o/ ~N marized in Table 1.
) 1 The structure of all compounds were confirmed by
4 5 elemenlal analysis, ir, nmr and mass spectroscopy.
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— ,L 3 b'f;%”ﬁr Melting points were determined on a Kofler hot stage appa-
CHCh p¢/™N 4. CHliCiny ratus and are uncorrected. The ir spectra were obtained using
3 a Perkin-Elmer Model 267 spectrograph. The H-nmr spectra
¢ were recorded on a Bruker FT-80 spectrometer and chemical
shifts (§) are in ppm relative to internal tetramethylsilane. The
Table 1
ﬁc{] 2CaHy
K9 /\
\.HJ
C% 3829 N
Conround  Yield R X Mt [a) Fermula Caled.  Found Caled. Found Caled,  Fonpd
Ne. (%)
5a 28 CH, < 140545 = CyoH)aNy0,8 5021 5036 544 5359 1757 17
5b 27 C,Hq 3 80-82 CyHysNH048 5217 5202 593 605 1660 1649
Sc 20 CyH4 S 85-87° CsH17N1058 5393 5399 6.37 6.31 15.73 15.67
5d 33 CsH(CH; s 155-158 CgH9N3O-8 6095 6091 540 5.22 1333 1119
6a 62 CH, 50, 151182 CioH,N,04S 4428 4437 480 4.61 1550 1525
éb 72 C,H, SO, 163-165 €y H sN;0,S 4632 4649 526 540 1474 14,63
6c 61 CyH7 S0, 167-168 C,3H3N10,S 5016 5035 547 535 13.50  12.61
6d 62 CgHsCH; 50, 180-183 CiH7NJOS 5533 5543 4.90 510 12.10  12.25

{a] All compounds were erystallized from cther.
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mass spectra were run on a Varian Model MAT-MS 311 spec-
trometer at 70 eV,

2-Ethylthio-1-methyl-5-hydroxymethylimidazole (2h).

To a stirring suspension of compound 1 (5 g. 34.72 mmoles) in
methano! (500 ml} is added dropwise 36 ml of 1.0 ¥ sodium
hydroxide at room temperature. The elear pale yellow suspension
15 stirred for 10 minutes. Jodoethane (3 rq]. 36.75 mmoles) is
added dropwise and stimring is continued overnight. After evapora-
tion of the methanol the residue was dissolved in water and
extracted with chloroform, The solvent was evaporated and the
residue was crystallized from ether o give d g ¢ ) of compound
2b, mp 48-507; ir (potassium bromide): v 3291 « 1 {OH); 'H nmr
{deuteriochloroform): 6.61 (s, 1, 11-Cy um:dazole), 4.59 (s, 2L,
CH.0), 3.64 (s, 3H, NCH,), 3.04 (q. 2H, J = 7.2 Hz, CIL,8), and
17 ppm (1, 3H, J = 7.20 Hz, CH;): ms: m/z (%) 172 (M*, 84),

136 (16), 143 (34). 139 (100), 97 (10, 74 (15). 42 (24).

Anal. Caled. for C;H3N,0OS: C, 48.84; H, 6.98; N, 16.27.
Found: C, 48 88; [i. 6 80: N, 16.13.

Other 2-alkylthio-5-hydroxymethyl-1-methylimidazoles were
prepared similarly.

2-Ethylthio-5-formyl-1-methylimidazole (3b).

A stirring suspenston of compound 1 (3.56 g, 20.7 mmaoles)
and mangarese dioxide (11.6 £,133.2 mmoeles) in chloroform (70
ml} was refluxed for 12 hours. The reaction mixture was cooled
o room temperature and filtered. The chloroform was evapo-
rated to give 3.27 g (93%) of an oil; ir: v 1663 c! (C=0y; 'H
mnr: 9.58 (s, L, CIIOY, 7.73 (s, 1H, H-Cy imidazole), 3.82 (s,
3L NCIL). 3.29 (q. 2H, CH,8) and 1.42 ppm (t, 3, ClI4 ) ms:
m/Z (%) 171 (M*+1, 100y, 170 (M*, 59), 137 (22), 114 (18),

Other 2-alkythio-5-formyl-1-methylimidazoles were prepared
similarty.

Ethyl a-Azido-B-(2-ethylthio- l-methylimidazol-5-yljacrylate (4b)

To a stiring solution of sodium (1.38 g, 59.75 mmoles) in
absolute ethanol (37.5 ml) at -20° was added a solution of com-
peund 3b (2.5 g, 19.75 mmoles) and ethyl azidoacetate (7.63 g,
58.88 mmoles) in dry TIIF (30 ml} and absolute ethanol (30 ml).
Afler 2 hours at -107, the mixture was added to a saturated solu-
tion of ammonium chlonde, The mixture was extracted with
cther. The ether was evaporated and the residue way purified
with column chromatography (silica gel, petroleum ether as
cluent) o give 3 g {72.5%) of an oily compound 4b; ir: v 2119
(azidle) 1712 cm! (C=0); "I nmr (deuateriochloroform): 7.1
(s, 1ML, NC=C), 6.67 (s, 1h [-Cy imidurede,, 4.36 (4. 2i'.
COLCly, J= 7.09 Lig), 337 (5, 3L NCilyy 307 (q. 258 CHs,
1=731 Oz)and 137 ppm (in, 610 OV g mst miz (9) 282 O
+1,0), 224 (12), 1RO (100). W22 (4 1TL S 81 ¢ 2

Other ethyl @-azido-f-(2-a'kylthio-1-methyhn wda, 3 Svb
acrylales were prepared similary.
i:thyl 2-Ethylthio-T-methyvipyrrelol 2. 2-dlimidazole-5-carbox-
viate (Sby.

A solution of compound db (0.4 g, 1.42 mumoles) i xylene (20
ml} was refluxed for 2 hours. The solvent was evaporated and the
residue was purified with colwnn chroinatopruphy (silica gel, chlo-
reform as eluent) o give 0.1 g (27%) of compound 5b, mp 80-82°
(ether): ir (potassium bromide): v 3460 (NIE), 1700 em! (C=0); T
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wnr (deuteriochloroform): 9.54 (bs, LEL NIT), 6.67 (5,111, 11-C,).
4.35 (4, 211, COyCIH,), 3.67 (s, 3L, NCIL), 3.22 (g, 2H, CH,S;
and 1.36 ppm (m, 611, CH,); ms: mvz (%) 253 (M*, 100), 224 (43),
220(17), 178 (71, 174 (21), 150 (9), 109 (17).

Anal. Caled. for CpH;sN3O,8: C, 52.17; I, 593, N, 16.60.
Found: C, 52.02; H, 6.05; N,16.49.

Other cthyl 2-alkylthio-t-methylpyrrolo(2,3-dlimidazole-5-
carboxylates were prepared sunilarly (Table 1),

Ethyl 2-Cihylsulfonyl-1-methylpyrrolo][2.3-d]imidazole-5-
carboxylate (6b).

To a stiming solution of compound 5b (0.47 g, 1.086 nunoles)
in methylene chloride (30 mly at 0° was added sodivm bicu-
bonate (1.06 g, 9.43 mmoles), followed by m-chloroperbenzoic
acid (1.06 g, 4.92 mmoles). The reaction mixture was stirred at
0° for 2 hours, then at room temperature overnight. An addi-
tonal amount of m-chloroperbenzoic acid (0.1 g, 0.57 mmolc) is
added, and stirring is continued for 6 hours. The mixture is
poured into water. The organic layer was washed with agucous
sodjum bicarbonate followed by water.

The organic layer was evapoerated and the residue was puri-
fied by column chromatography(silica gel, chloraform as eluent)
to give 028 g (72%) of compound 6b, mp 164-165° {ether): ir
(potassium bromide): v 3340 (NI, 1700 cm! (C=0y); Y niwe
(deuteriochleroform): 933 (bs, 111, NID), 6.77 (s, 111 11-C,).
4.39 (4, 2H, COLCH,) 4.09 (5. 311, NCH,). 3.53 (g, 3H. CHLN)
and 1.40 ppm (m, 611, CHy) ms: m/z (96) 285 (M*, 10X}, 240
(21), 208 (62), 193 (96), 118 (20), G1 (36), 66 (14,

Anal. Caled. for C H (N3OS C, 46.32: B, 5.26; N, 14.74
Found: C.46.49; 11, 540: N, [4.63,

Other ethyl 2-alkylsufonyl-1-methylpyroto[2.3-d]imiduzale-
S-carboxylates were prepared similurly (Table 1).
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