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Abgtract—- & series of new N=[imethy]thio)thiocarbonyl-
nlthr]]lzlniul\ salts has been synthesized by reaction of
carbon disulphide and methy] iodide with the corresponding
phenacylazinium salt in & two-phase system followed by
acid treatment of the rlide thus obtained. Condensation

of dithioster derivatives with c-phenylenediamines gave

HN={benzimidazolrImethylazinium salts in good yields.

ounds containing the prridinium moiety attached to heterocyclic srstems are
current interest since they exhibit a wide range of biological activities! ™3,
this respect we have been interested in the preparation of systems such as 2
d 3 br using the 1-[(mtthrlthio)thlocarbonylnithr!]prridlnlun iodide 1 as

tarting material® (Scheme 1)
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Scheme 1. HET=Hetercaromatic

n recent plplr|7l5 we reported the preparation of a series of compounds 2 which
owed good activity as antibacterials®. Initial results stimulated us to try to

tain new series of unknown benzimidazolyimethrlazinium salts 8 for bioclogical

reening.




The H-{methylthio)thiocarbonyimethyl]azinium salts now chosen as starting
materials were unknown but it was envisaged that ther might be easily prepared
following the procedure described by Kr8hnke?® to obtain the dithicester 7a. In
this method, l-phenacylipyridinium iodide reacts with carbon disulphide in

me thanol ic sodium hydroxide solution followed by treatment with methy! iodide
in methanol . However, this method proved to be unsuccessful when isoguinolinium,
phenanthridinium or even some 3-substituted pyridinium salts were used as

starting materials.

Therefore, we turned our attention to an alternative procedure developed by usl®
for the preparation of rlides &, in the expectation that these derivatives might

be converted into the desired dithiocesters 7 by removal of the benzoyl moiety.
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Scheme 2. Reagents: i) I:Emaﬂ.:szfm I, r.t.; ii) XH/MeOH, r.t.; 1ii) Hz :EI FEtOH , reflux;
HE" H.

iv) XH, r.t.

The ¥lides & here described were obtained in good rields by reaction of carbon
disulphide/methyl iodide with the corresponding phenacyl derivative 4 in the
presence of a non-nucleocphilic base in a two-phase medium; conversion of »lides
4 into the dithiocesters 7 was carried out by treatment with hydroiodic or

tetrafluorcboric acid in methanol at room temperature (Scheme 2).




Table 1. Ylides &, Dithioesters 7 and Benzimidazoles B Prepared
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Compd, R! Rl Rl w [ pé X Yieldtnd
Ho.

ba H H H H St —_— m— BD
e Cls kb ! - —_ - [
& CONH, H H H - - - £
&d Br H H H — — == 2]
de (CHeCH), H H ——-- --- - 7
& (CHeTH) (CHECHD, - - - 3%
7a H H H [l - - 1 7
M Cis K H e - &
o CN H H H - — B 8
d Br H H H e e I 83
7 (CHRCH) H H - - ]
B W Cghs H H H H 2 &
® M Cfy M H Cy ty 2 &
Bc H (T H H £l H 21 L]
Bd CONH, H H H H H 26Fy 42
B CoN, H H H Ty CHy By 73
Bf Br H H H H H i 18
B B H H " oHy CHy I 7
) (CHeCH) H H H H n Bl
gi (CHECH) H H ChHy Ty 21 82
8 {CHeCH) H H cl H | 4

2 Compounds éa-c and ¢ described in ref. 103 compound Ta described in ref 7.




Table 2. Phrsical and Spectroscopic Data of Yiides & and Dithioesters 7

||.|.'.h
& {ppm}

Compd. wmp ("0} Molecular Ir{KBr)
Mo Formulad v (o1}
éd 195 Cy5Hy28rN0S, 3400, 3048, 1619, 1570, 1475, 1425,
(344.3) 1378,1310,1280,1255, 1015, 865
s
& br | Lyt MOS, 500, 3300, 3040, 1 625, 1555, 1445
(3575 1345,1200,1155, 1005, 970,690, B30
795,780,760
b 185146 :“'I:““I 3000, 2880 ,1435,1400,1555, 1440
(387,3) 1435, 1340, 1295, 120%,11¥5,1000,770
740
p 121-122  Cghy BF N,D8,  3270,3140,1499,1615,1380,1220,
(314.1) 1180, 1070
7 1% CyoHy 1N, 349,300, 2895 ,1640, 1395
(361.3) 1269, 1180,1150,769,815
e 152 CghgBr NS, 30,2900,1415,1485,1455,1320,
(39010 1310,1215,1200,1140,1005,1025, 705

9,47 (s, 1H); B.P4 (d, J=7, 1H); B.63
td, J=7, 10} 7.82 (t, J=7, 10); 7.41

(s, 1K), 2.40 (s, 3D

720 (s, W) B.5-7.00m, 13H); B.4)

im, 11H); 2.49 (s, 3

9.07 (d, =7, DO; 8.63 (d, =7, DO,
8.3 -7.4 im, 5H); .20 {s, H); 2.77

(5 3

7,46 (s, 1H); .09 m, B0; 8.8-7.8

im, 3H); 4.24(s, M); 2.7%(s, IW

10.14 (s, 1HD; B.7-7.7m, &) &.34
(s, M)y 2.73 (s; 3D

9.45 (s, 1H}; 9.04 (bs, BD; B.17

(4, Jud, IH}]8.13 (s, 2HD; 2.79 (s, 3W)

i Satisfactory microanal yses were obtained for all mew compounds described, withia 0.4% erroe.

b In DM50-d;, chemical shifts in ppm and cowpling constants in Hz.



Table 3. Physical and Spectroscopic Data of Bemzimidazoles B
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Compd. mp (") Molecular Ir {KBr) Ine®
Mo Farmulad » () & (ppa)
167-188 Cyghy71ohy 3440, 3080-2670, 1440, 1505, 1480 9.51 (bs, BHD; 7.27 (d, =7, BM); 8.72
(541.2) 1225,1210,755 (d, J=é, B B.37-7.27 (m, PH; &.86 (5, 20
B 199-200 Cyphizy I Mg 3400, 3060-2540, 1440, 1600,1955 11,52 (bs, 2H};9.3 (d, J=7, 2H); B.74
(545.2) 1480,1440,1240,1210,840,795  (d, [=7, 2H); 8.3-7.4 (m, TW); 4.51 (s, B);
2.41 (s, &
1B1-183 CygHy ClINy  3400,3040-2500,1440,1600,1480 10.23 (s, 24); 9.23 (d, Je5.5, 2 8.45
(575.4) 1230,1210 829 td, J=5.5, 20; 8.3-7.0 (m, BH); 4.33 (s, 20
8d WO-202  CygygBF N 0  460-2600,1680,1610,1605 1066 (bs, 2H); 9.62 (s, 1H); 9.28
(427.%) 1445,1400,1305,1229,1090,860, (d, J=4, 1H); P.04 (d, J=B, 1H); B.7-7.1
in, M) 4.38(s, )
Be IB6-190 O M BF N0 3440-2700,1705,1650,1505,  9.61 (bs, 1H)j 9.28 (d, J=é, 1H); 9.03
(348.1) 1480, 1440 ,1440,1480,1310,1200 {d, J=7, 1H); B.7-8.0 (m, 3H}j 7.300s, 2H0
4.1 (s, B); 2.4 (5,6H)
B 15160 CyghyoBrigNy  2890,3005,1620,1475,1460,1450 9.43 (s, 1W); 9.20 (d, =6, 10); .97
(543.9) 1315,1170,815,75 (d, J8.5, 1H; B.18 (t, J=7, 1; 7.6-7.1
tn, 415 4.17 (s, 2H); 3.6 (bs, BN
By 172 CyoysBriNy  3370,2995,1620,1450,1455, 9.48 (s, 1K)} 9.2-7.5 (m, 30; 7.17 (s, B}
441.1) 1310,1218, 1198, 1020850, 6.5 (s, B0 3.30 (bs, 1H}; 2.29 (s, &
& 165-166  CypMysiy  3340,3060-2500,1440,1620,1445 10.32 (s, 1H); B.9-8.1 (n, 6); 7.58-7.3
(515.2) 1390,1210,1175,1155,885,815, (s, 4H); &.83 (bs, 20); 6.55 (s, 20
m
8l 172-193 Crpppl Mg 3360, 3050-2350 1640, 1550, 1445, 10.36 (s, 1H); ¥.B5 (bs, 2H}; %.1-B.0
(543.2) 1400,1230,1185,1040,810,790  (m, BHD; 7.57 (s, BH); 4.59 (s, 2H)
Bi 172173 CypMyqCli .  3350,3040-2540,1645,1510,1425 10.34 (s, 10} 9.92 (s, 20 9.0-7.2
I/3,00430.7)  1400,1210,1199,930,620 m, TH); £.4F (s, DD

¥ Satisfactory microanalyses were obtained for all compounds described, within 0.4 errer.b In DHS0-d, .




1t should be noted that neither this procedure nor |iterature method

were successful with substrates carrring strong electron—withdrawing groups in
4-position of the pyridinium salt (e.g. CN, COCHg) or with more HE-deficient
heterocrcles (e.g. prrazinium derivative). lH-Mmr experiments showed that such a
type of salts are easily deprotonated, but the ylide 3 formed is unreactive
towards carbon disulphide under different conditions. This fact can be explained
in terms of the higher stability of these ylides, which in some cases have been
isolated even though ther slowly decomposell 12 ynder exposure to air or

heating.

It was also observed that the reaction of phenacylphenanthridinium iodide 4f,
carbon disulphide and methyl iodide led to the formation of the rlide &f and a
new product; assigned as P, formally a dimer of the monosubstituted »¥lide.

Similar compounds have been described for isoquinolinium ¥lidesl3,14

-]
BFy

k| 10

In contrast to the general behaviour of ylides &, the ylide &4Ff was recovered
unchanged after being treated with hydroiodic acid, but it was converted into
the derivative 10 by heating in the presence of tetrafluoroboric acid. The
formation of 10 is rationalised by attack of sulphur atom to the activated
é-position to give the corresponding dihydro derivative which is aromatized,
presumably by aerial oxidation. & roughly similar process has been previously
describedl3, Various other acids, conditions and media were also examined for
the cleavage of the benzorl moiety, but were all unsatisfactory. Finally,
attempts were made to replace the benzorl moiety with p-nitrobenzor] group, but

they failed in giving the desired »lide.

The benzimidazole derivatives B were easily prepared by condensation of the
corresponding dithioester 7 with o-phenylenediamines in ethanol. Yields were not
cptimised, but in general, it was found that better yields were obtained when
equimolar amounts of dithicester and diamine derivative were used and the

reaction was carried out at reflux temperature,

— 62
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Structures of all new compounds are supported by full spectroscopic data and by
combustion analysis. The stereochemistry of new »lides & was assumed to be the
one represented (the more thermodynamically stable isomer) in analogy with the

‘structures previously established by X-Ray diffraction analrsis of related

Iting points were determined on a Buchi SMP-20 and are uncorrected. Ir
spectra were recorded on Perkin Elmer 700 or 1310 Spectrophotometers. lH-Mmr
ectra were obtained on Bruker WP &0 Wc and varian FT-80A instruments using TMS

4% internal reference.

Preparation of N-Phenacyrliderivatives 4. The 3-bromo-l-phenacyliprridinium
‘bromide, 3-carbamoyrl-l-phenacylpiridinium bromide and l-phenacrl-
d4-phenylpiridinium bromide were prepared by the general procedure of Katritzkyl®
and co-workers from the appropiate heterocrcle derivative and phenacyl bromide.
The Z-phenacy]isoquinelinium bromide and S-phenacyiphenanthridinium bromide were

obtained in a similar manner following the method reported by Stuckwischl?,

tFFlpar:tiun of r¥lides &4; General procedure: The phenacyl derivative salt 4 (2
.mmol ) was added to a mixture of S0¥ potassium carbonate (20ml), carbon
‘disulphide (20m]l) and methr] iodide (4 mmol). The resulting suspension was
vigorously stirred at room temperature for 20 h. At the end of that time the
precipitate Fformed was filtered off and washed with water unti] neutral. After

recrystallization from ethanol pure ¥lides Sa—e were obtained.

From the reaction of S-phenacrliphenanthridinium bromide a mixture of two
compounds was observed by t.l.c. Chromatography of the mixture (silica gel,; &0
Merck, 230-400 mesh) with acetone gave the r¥lide &f, then, changing to I‘ilth}".ﬂ‘
chloride, the dimer ¥ was isolated ( D.12 g, 20X}, mp 178-180°"C. Anal. Calcd for
B42H3nﬂzﬂzl C, B4.82; H, 5.08) N, 4.71. Found: C,85.03; H,4.95] N, 4.71);

Ir vpa, (KBr)» : 3080, 2¥50, 1720, 1400, 1495, 1450, 1280, 1220 and 1180 cm‘l;

IH nmr & (COClg) 1 &.24-7.81(m, 26H), 5.52(d, J=%, 2H), S5.18(d, J=9, 2H) ppm.

Hs msz : 297(42), 294(100), 2468(3%), 179(49), 105(35) and 77(35).



Preparation of Dithloesters 7 General Procedure! To a suspension of da-e (2
mmol) in methanol (30 ml), hydroiodic acid (57, 2.2 mmol) or tetrafluoraoboric
acid (344, 4.4 mmol} was added, and the reaction mixture was stirred at room
temperature for 40 h. The resulting solution was evaporated and the residual oil
was triturated with ethanol-ethyl acetate (1:1). Recrystallization from methanol

gave the dithioesters 7a-e.

After heating the rlide &% for 48 h at &0-70°C in the presence of
tetrafluorcboric acid, the analy¥sis of the crude by !H-nmr spectroscopy
suggested that there was a mixture of two compounds. Chromatography on silica
gel with methrlene chloride gave D.24 g of untransformed y)ide and changing to
acetone, 0.22 g (23 X) of cyclized product 10 were isclated, mp (EtOH-H0)
255-254°C. Anal. Calcd for CogHy B4FNSO, ¢ C,58.34; H,3.40; N,2.95. Found C,
58.34; H, 3.78; N,3.25.

Ir wmax (KEr) : 3400, 3040, 1445, 1595, 1475, 1415, 1325, 1285, and 1085 em™ 1

IH nmr & (DMSO d ) t 2.85 (s,3H), 7.56-8.93 (m,13H) ppm,

Preparation of Benzimidazole Derivatives B; Beneral Procedure: A mixture of the
dithioester 7 (10 mmol} and the corresponding o-phenylenediamine (10 mmol) was

heated under reflux in methanol (30 ml)» for 10 h. The reaction mixture was then
al lowed to cool to room temperature; the solvent was evaporated and the residual
oil was treated with an excess of acid t(hydroiodic or tetrafluorcboric). The

solid thus obtained was recrystallized from ethanol.
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