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Abstragt— Reaction of t-[(1,3,5-thiadiazal-2-y1)]~
methylpyridinium derivatives with diverse electrophiles
produced disubstituted heteroarylmethy»lpyridinium
vlides. Onty with phenyl isothiocyanate 1,3-dipolar

cycloadditiocn was observed.

Azipium ¥lides are highly interesting compounds for their reactivities,
biclogical properties and applicationsl!ZsB. Uegually, simple electron-
attracting groups, as carbonyl, ester, crano etc., have been used to delocalize
the anion moiety, but the possibility of using heteroar»l groups as stabilizers
has been much less explaited. [n recent years, we have been interested in the
preparation of swstems such ag 2 and 3, by using l-heterocaryimethylpyridinium

salts | as starting materials?s S (scheme
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Both derivatives 2 and 3 would behave at stable dipoles with negatively charged
heteroccyclic moieties, from which there is no precedent, except for tetrazoiyl

derivatives described by Katritzky and coworkers?®,
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In & recent papﬁré, we reported the preparation of pyridiniuvm salts of 1 and 2
types bearing a benzimidazole moiety, which are being tested as antibacterials’.
Initial results stimulated us to develaop new series of »lides and we wish to
report here the preparation of some prridinium ylides stabilised by
1,3,4-thiadiazole rings. Al1 resultse are shown in Scheme 2,
The starting (thiadiazclyimethylopyridiniuom iodides 4 were prepared by &
previously published methods, using l-methy!thiothiocarbonyimethylp>ridinium
iodide and the corresponding arrlhrdrazides.
When the corresponding monosubstituted yYide, generated in situ from the
prridinium icdide 4 in 50X aquecus KaCOg, reacted at room temp. with aroxi
halides, disubstituted »lides 3 were formed, all of them showing strong ir
abcorption around 1420 cm™! characteristic of & carbornyl-stahilised »1ide8,
On treatment of 4 wjith 30% aqueous K2C03 and CSp/CHgl asz organic phase, using 2
equivalents of methy} iodides, »lides & were isoliated in almost gquantitative
vield, after vigorous stirring at room temperature, for 20 h, LH-Nmr spectra of
crude & showed no sign of the corresponding cycloadduct?, When the process was
conducted by increasing the amount of methy! icdide to a 25-fold excess, Ketene
dithicacetal icodides 7 were isoliated atter ¥ daye.
Wher the lH-nmr spectra of 7 were compared with those of ylides & it could be
observed a low field shift for al}l the pyridinium resonances (approx. 0.2 ppm
showing the disappearance of anicnic moiety influence.
In the reaction of 4 with pheny! iscthiocranate in a two-phase medium’ﬂ, the
formation of two products was observed. After separation b» coiumn
chromatography, ther were identified as the ylides 8 and the pyrido[l,E—aj~
imidazolium-2-tiolate derivatives 9 produced by axidation of the initjal
crcloagduct., Using biphasic technigues, the reaction of prridinium ylides with
heterccumulenes usually gives disuobstituted »lides®:&:10, 1 z-dipatar
crclioadditien being observed only with very reactive azintum srstems like
phenarntridinium derivatives?.
The lH-nmr spectra for compounds 9 showed & clear disappearance of the
prridinium proton signals, due to the dipolar character of the products. The
structure was confirmed by X-ray cryetallography of 9c, represented in the
scheme 3. All data are given in Tables 3-7.
Several experiments were carried out to prepare pyridinium »lides with two
hetercaromatic sustituents, 1ike 3 (scheme 13, by nucleophilic displacement with
an aryl halidell, Initially, 2- and d4-chloroprridines were used, bLut 4 was
recovered untransformed in more than 80-854 yields. The came was observed with
2~ and 4-nijitrochlarobenzene, and anly Z,4-dinjtrofalobenzenes praoduced »)ides

10, the fluorine derivative giving the higher yield. Alternative
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Table 2. Physice) and Speciroscopic Data of Compounds 4 to 10

Compd. mp (*CY  Molecular ek

No Formula? Cppm)

42 191-193 Ty No8I¢

4 175-174 CMH“N35C1[ 9.24 {d, J=5.5 Hz, 2H); B.6% €1, J=7.B Hz, iH); B.20-B.01 (m, 3K);
7.64-7.39 (m, 3H}; 6.48 (5, 1H)

4c 214-213 CygHyqNgSCIE 9.21 {d, J=5.5 Hz, 2H}; B.&B (t, J=7.8 Hz, LH); §.29-7.44 (m, &K);
6.43 (s, 2H)

Ja 228~ 236 C21R15N303 902 (d; J=5.4 Hz, 2H); B.44 (t, J=7.2 Hz, 1H); B.DS-7.82 (m, 4H);
7.50-7.42 tm, 3M); 7.17 {br 5, SH)

Sb 237-23% C21H14N403S.2/3H2D 9.03 (d, J=5.6 Hz, 2H); B.4é (t, J=7.3 Hz, {H); 6.05-2.78
(m, H); 7.44-7.33 (m, SH)

3¢ 267-248 C21H14NEUSCI Hab 2.01 (d, J=5.5 Kz, 2K); §.4¢ (4, J=7.4 Hz, 1)) B.05-7.9B
(m, qH}; 7.47-7.38 (m, 2H); 7.18 {br 5, SH)

a 226-227  Cpghyaasg 9,10 ¢d, J=5.4 Hz, 21 B.7¢ (t, J=7.0 Wz, 1H); 8.24
(t, J=7.0 Hz, 2M); 7.91-7.7% (m, 2H); 7.47-7.37 (m, 3H); 2.45 (s, 3H:

b Z{2~214 cwﬂmﬂasacr P11 (d, J=4.1 Hz, 2H); B.74 (%, J=7.4 K, 1H); BL2B

(t, J=7.2 Hz, 27 8.04-7.87 (m, 1H); 7.42-7.35 (m, 3H; 2.46 (s, 34

2 Szhicfactory microanalyses were obtained for all new compounds described, within 0.4% error.

b in Disg-dg

C Descrited in ref.o,

— 1881 —




_Table 2 (Cont.). Physical and Spectroscopic Daia of Compounds 4 te 10

Compds  mp ("C)  Molecwlar H-hme b
No Formeta® (ppm)
7a A7-218  CypH NgSal 9.35 (d, J=5.5 Hz, 2H); B.¥2 (t, J=7.8 Hz, tH); B.4%
{t, J=7.4 Hz, 2H); B.04-7.95 (m, 2W); 7.40-7.53 (m, 3H);
2.7 €g, 3 2,54 (s, 3H
7b 210-212  CypHy cha840t] 9.36 {d, J=5.4 Hz, 2H); B.93 (t, J=7.3 Hz, iH); 8.44
(t, J=7.0 Hz, 2H); 8.14-8.85 (m, 1H}; 7.70-7.48 (m, 3H);
2.71 (s, 3W; 2.54 (s, 3H).
9a 200-203 Ly HgNgSy.Ho0 7.05 (dy 4=5,5 Hz, 2H); 8,63 (L, J=7.1 Hz, IH); B.15
(t, J=6.8 Hz, 2W); 7.85-7.74 (m, 2!); 7.63-7.15 (m, %H)
8b 134-135  CyyHygNy5,C1 H,0 8.%8 (d, J=5.7 Kz, 2K); 8.54 {1, J=7.4 Hz, LH); B.15-7.84
(m, 3H); 7.44-4.87 {m,PH)
Bc L16-117  CgyHysNy8,C1 Hy0 9.03 (d, J=5.7 He, 20); §,21 (t, J=7.5 Hz, 1H); B.13-4.93
(m, 12H)
%a 304-306  CpjHyaNySy 10,20 (d, J=¢.2 Hz, 1H}; B.07-7.80 (m, 2H}; 7.49-7.21 (m, 11K
#h 3275 Doy H NgS,0 10,65 (d, J=6.2 Hz, 1H); 8.04-7.04 {m, 14K}
fc 316-312 Do HyoNgS,00 . 27301 50H, 10.15 (d, J=4.1 Hz, 1H); 8.05-7.15 (m, 1dH)
162 180-182  EqpH)oN408 §.10 (d, J55.5 Hz, ZH}; B.69-8.53 (m, ZH), B.1% (t, J=6.8 Hz, 2H);

7.92-2.72 (m, 3Hy; 7.57-6.71 {m, 4H)

# Saticfactory microanalyses were obtained for all pew compounds described, within 0.4% error,

B In oMsD-d,
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Table 3. Structure of Compound P, Atomic Farameters for
HWon-Hrdrogen Atoms. Coordinates and Thermal Parameters as

U = (1 E I 3
£Q (1/3) (Uija ay aiajcos(ai,aj)).lo

i
Atom ] ¥ F4 UEQ
M1 O.73&42077 -0.0830(7; 0.31723082 423
£z 0.7081¢8> —0.0242(7) 0.2582(%) 3RC3D
3] 0.381%2¢33 =0 .0450(2) 0.0E893¢3 S3(1)
c4 0.B8373(20 0.0527(73 0.3471(%) 3T
M) G.8958(%% 0.1537(7) ¢, 3545C%) ISR acH]
54 0.932%(2 0.172702) 0.2023C22 4201
c7 0.987&8) 0.,2937(7 G.2%520%) 40(32)
N2 0.?7&508) 0.3111¢73 0.4272(82 51¢4)
N7 0.9244(9) 0.221807) 0.4&428(7) 5504
cio 1.049308) 0.3249(8; 0.2418(%> G044
cCit [.O0958CF) 0.3258083 0.1238¢10> 444
c1z 1.1584(%) 0.3925¢9 0.080%Cti? 55040
Ciz L.i7180100) G.5063(F) O.15140120 S144)
c14 1.1235C10) 0.5412¢%) 0.24875012) 58(5>
Cl5 1.08820100 0.471 1 (8D 0.3127Cit 47{4)
Clia 1.2474(3) 0.5857(3) 0.0%¥359(4) TECE
Ni7 a.8037(73 0.048004) 0,4872¢7) 37
cisg 4.,8278(%) 0.1030¢(3> 0.s5246(0807 45(4)
[ G.78t18011> 0.0715(%) a.7221¢112 SBCE)
czo 0.713%C11> ~-0.01530107% 0.6%22¢t1) S8(5)
CzZi 0.4%35C10) ~0.,0747(%> 0.5520(11> SE(4)
c2z 0.7404C%; -0.040308) 0.43485¢102 474)
czx 0.&475001072 ~(1,1784C¢%) G.zd%1C(11) Sid4)
cz4 Q.74t10011L0 —-0.2v48(%) 0.2833(14) 4405
o2s 0.47230145 =0, 3825011 0.21&410172 PR
C2& 0,.35582(13) ~0.3923(14) 0.1243¢143 BV
cz7 0,48524112 -0.23406(1 22 0.0874(15) 7I0E
ca2g 0.54%2¢103 -0.1454¢10) 0.1470C13; &3(5)
127 0.4704C0) G.z207700) G, 2758000 144¢0)
130 0.4874C0: §.337040) 0.5214(G) 193¢0
[MCH G.Sz200002 0.340z¢0) G.348300) L7700

Table 4, Structure of Compound Pc. Atomic Parameters for
Hydroger Atoms. Coordinates and Thermal Parameters as

expl~8 W2uisin 074 320,108

Atom P ¥/ b z/¢C u
Hi1 1.08= 0.2568 0.088 44
H1zZ 1.185 0.&27 -0.004 a1
Hid 1.10% 0.427 0.278 50
H1S i.051 0.475 a,39g 45
Hig 0.884 a.1&2 0,438 45
H1% 0.822 0.0%1 0.817 &t
HZ0Q 0.4486 -0.042 G.74% 54
HZz1 0. &S0 -0.143 0,544 c]
Hz4 0.840 -0.318 0.358 &2
HZS 0.&77 ~0.,dg% . 244 71
HZ& 0,505 -0.377% 0,074 3z
HZ7 a.3%4 0,214 o.017 &1
HZ8 a.s12 -0.050 a.111 5%
HZ14 0. 48z 0.417 0,30 170
H31Z2 0.823 0.340 Q.3%2 170
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Table 3. Structure of Compound Pc. Bond Distances (&)

N1 - CZ2 1.36%2(13) N1 - C22 1.388011)
N1 - C23 1.451012 cz - && 1.8677(%)
¢z - C4 1.401C102 c4 - C5 1.459C{3>
c4 - M1z 1.387(12) LS - 54 1, 715410)
CS - N? 1.32001402 56 - C7 [.72908)
C7 - W& 1.308Ciz2 c? - Ci1o 1.441(14)
Mg - MNP 1.342013 cio - Ct1 1.403013)
cio -~ C15 1.32401 1) Cit - C1z 1.360C01&)
Ctz - C13 1.3834(13? €13 - Ci14 1.383(152
Cta - Clie 1.7334127 Ci4 - €15 1.3470172
M17 - C18 1.397¢1a) Ni7 - €22 1.341012)
Clg - Ci% 1.380014) ci? - Czo 1.374¢1&0
C2c6 —- Czi 1.43&013> 21 - C£z22 1.361(15)
CZ3 -~ C29 1.335¢127 czz - cCze 1.3727011)
€24 - €25 1.378(16) €25 - C2& 1,313014)
Cz4 - CZ7 1.344017) cz2? - Cz28 1.221017)
Cr2%- 31 1.783 C130~ €31 1.703

Scheme 3
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Table &. Structure of Compourd $c. Band Angles

C2z - Ni - C23 121.4(7) £z - M1 - Ccz3 127,507
cz - MWL - Ccz22 11G.907) NL - C2 - (49 105.0(7>
N1 - €2 - &3 125.7C&) 88 - £z - (4 12%.2(7:
Cz - C4 - NI7 107.8(7) cz - C4 - (5 127.8C?)
£S5 - €4 - HL17 124.2(7) ca - CZ -~ N& 122.2(7)
c4 - C3 - S& 123,704 36 - L£CS -~ N% 114.1(7)
LS - && - C7 a7.004> Sé& - L7 - Clo 125,006
S6 - LC7 - HNB 112.8¢87 Ng - C7 -~ Ci0 122.1¢7
C? - N8 - N¢ 114,307 % - NF o~ NB i11.8¢(7)
£7 - ©C1g - C15 119,1(8) c? - Cio0 - Cl1i L24.2L70
cs1 - Cig - CiS 112,008 cio - Cly - Ci1z 119,908
cit - C1z - C13 112.7(2) ciz - C13 - Cti1é 119.4(7)
c1z - 1z C14 121,29 Cld4 - C1% ~ Cl1é 1§9.3(7)
Ci13 - Ci4 CtS i18.4¢8> c10 - £15 - £14 121.&08)
c4 - cC17 - Cgzz2 109.1(&> c4 - €17 - (18 136.7¢7:
Cig - N17 - (22 120.2¢7 N17 - £18 - C1% 117.2(8)
Hi& - €18 - Ci¥ 127,149 cig - Ci%® - Cz0 122.8(8
Ci¥ - C20 - C21 112,009 czo0 - £21 - C22 116.2(%)
Ni? - C22 £zl 12z.7(8) N1 - C22 - C2% 12%,0(8)
Nt - C22 N17 107.2¢(7) M1 - C23 - C28 117,708
M1 - CZz3 cz4 120.5(%) cz4 - 23 - CZg 121.8C(%)
C23 - €24 - (25 118.0¢10) cz24 ~ €25 - C248 121,911
c2s - Czé& - €27 121,3013) Cza - 27 - Cez& 1416.8011>
C23 - LC28 - E£z27 118.&4¢182 Ci2¢- €31 - C130 100.1
Table 7. Structure of Compound Pc. Torsiton angles

€2 - N - C22 - NI7 -0.4(102 £2 - NI - c22 - C2t ~179.90C
C22 - NY - C2 - C4 -0.5C% £22 - NI - C2 - 83 -179.30 7)
N1 - €2 - €4 - NI?7 1.4( 9 £z - C4 - HKNI7? -~ L22 ~-1.8(
S6 - L5 - N® - NB D.7¢10y N$ - C5 - s& -~ (7 -0.8¢ 73
£5 - 8 - L7 - N8 0.7¢ 7 S8 - L7 - N8 - N? -G.5{t0)
C? - NB - N - CS -0.2¢110 c1y - Ct2 - €13 - Cl1é  -179.20 &)
€4 - NI1? - C22 - Ni .94 # €4 - M172 - Ci8 - C19 179.9¢ 9
C20 - €21 - €2z - NI 178.8¢ 9
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Table 8. Microaznal ¥ees Caled (¥
Faund (%)
Compound C N

4b 4G .43 2.45 1o0.11
40,40 2.50 1a.az

4c 40.43 2,55 10.114
40,20 2.%¢ 10,43

Sa 70.58 4,23 11.7s
0,43 4,33 11.45

Sb 50.87 3.70 15,50 L2273 HoOo
& .48 3.8% 13.50

Sc &1.549 2.1 16.24 CHoOo
41,2 3.%7 t0.23

Sa 55.%8 .79 .2
S4.10 4,10 ¥4

)] o0, B z.15 11,13

0.37 3.34 87

7a 4z2.0& .30 B84
42.21 3.4% 5.8

7b 3F.27 Z.3% g.08
37.57 2.0% H.18

8a &2.07 .43 13,77 (R,
&2,42 27 13.5

8b .21 .84 2.71 (Hol
S7 .50 3.87 12.42

B¢ av.zi 3.88 12.71 CHo O3
S57.49 2.79 2.94

Fa &5, 28 J.42 14.51
&5.12 3.34 14.35

k=] SP.Y3 3.07 13,32 15.22
5%.55 2,53 13. 14.8%

c Z4.49% Z.00 11.749 13.42 (273 CHyC 2
54.25 3.27 11,97 13.6%

10a 57,28 Z.10 14,71
S57.14 3.046 14.59
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recovered untransformed in more than 80-854 yielde. The same was observed with
2— and d4-nitrochlaorobenzene, and only Z,4-dinitrohalobenzenes produced wiides
10, the flucrine derivative giving the higher vield. Alternative apprcaches to 3

are being developped,

EXPERIMENTAL

Melting points were determined on a Buchi SMF-Z20 and are uncorrected. Ir
spectra were recorded on Feriin Eimer 883 or 1310 =zpectraophotometers, Y —pimr
spectra were obtained on Bruker WP 40 Wc and Yarian FT-B0A instruments using TMS
a3 interna! reference. All 1-¢2 ~(S<phenyl)thiadiazolyimethv!dpyriginium iodides
4 were prepared as in ref. 5, from 1-imethylthicthiccarbonyimethyidpyridinium
icdide and the corresponding phenylhydrazide.

Preparation of Ylides 5 and 8. General procedure: To a well stirred suspension
of the corresponding prridinium salt 4 ¢ mmel2 in 50X aquecus potassium
carbonrate (10 m))y and dichlorometane (10 w1, the correszponding electrophile
(1,2 mmol? was added. After vigorous stirring at room temperature for the time
given in Tabkle 1, the reaction mixture was extracted with dichloromethane, and
the organic solution was dried over Mg504, concentrated and chromatographed
tgilica gel &8 Merck, 230-402 mesh) with dichloromethane—acetone (13:1) as
etuent.

In the reaction of 4 with phenyl isothiccranate two main products were detected,
ang the residue from dichloromethane extract was chromatographed <silica gel &0
Merclk, Z2230-400 mesh) with hexane-ethy! acetate (7:3> to give P, and then with
dichloromethane—acetone (1:1) to give 8. A1l compounds 9 were recrystallised
from ethanol . MHowever, recrygtallization of 8 in the came way alwars czxused
partial conversion into ¥. Finally, ther were purified by two runsg through a
chromatographic column as descriked, using dichloromethane—acetone (1:1) ac
eluent.

Preparation of Ylides &. To a well stirred suspension of the corresponding
prridinium salt 4 (1 mmol) in 50X aqueous potassium carbonate <10 mi), a
soluticn of methyl icodide €2 mmol? in carbon disulphide 10 mli was added.

After stirring at room temperature for 24 h, »lides & were collected as a
precipitate which was recrrstalliced from ethancl.

Preparation of Ketene Dithiocacetals 7. The process was the same for

compounds &, but using a larger excesz of methyl iodide {25 mmal). After

stirring at rocom temperature for % dars, the reaction mixture was extracted with

— 1887 —




dichlorcmethane, and the extract was dried over Mgsl,, concentrated, and the
residue was recrrystallised from methanol, »ielding the corresponding 7 as
describked 1n Table 1,

Preparation of Ylide 10. To & stirred mixture of potassium carbonate (& mmol) in
water {2 ml)> and acetone (10 ml», 4a ¢3 mmel? was added., aftesr 10 min, the 2,
4-dinitrohalobenzene (2 mmol? was added dropwise (the flucride) or in small
portions {the chloride? to the dewep »ellow solution. The reaction mixture was
stirred ocvernight at room temperature. The crude »lide was extracted with
dichloromethane, the extract was dried over MgSD4, concentrated and
chromategraphed (zilica gel 40 Merck, 230-400 mesh? with dichloromethane—acetone
(1:1) as eluent,

Crystal data. Compound Pc. szH13N452C] . 273 CHuC15. & = 11.44044), b =
11.514{5), ¢ = #.52403) 5, K= ?5.31(3), ﬁ = 111,82(2), Y= 73.1003:%, U =

11246, 1439/, M = 505,888, 2 = 2, Dc = 1.4%7 gscmY, FoORo) = 516, H o= &.034
cm_l, zpace group P-1,

Cryestallographic Measurements., Symmeiry independent reflections of a prismatic
crystal (0.20x0.10xG.40 mm) were collected on an Enraf-Nonius CAD4 four-circle
diffractometer with graghite—monochromated Mo Ka = 0,73170 & radiation. &530
reflections were measured but only 2373 were considered as obzerved applring the
conditions IX20¢1) and included in the refinement. Intensity data up to & = 30°,
(-184h4ld, —14<k414, BL1<12), (W 28 =can mode,

X-Ray Structure Analysis. The MULTAN 80 12 computer program was initially

used and revealed a part of the molecule, which was used a4 input of the DIRDIF
pr-ogram 13, This showed the complete molecule and other three peacks belonging
ta a salvating CHaCl5, Raving & high thermal agitation. lsotropic crcles and cone
anisctropic crycle of teast sgquares refinement were applied to all atoms and
progressive refinements were made with the fixed CHaCl; molecute. Fositions of H
atoms were found from AF and geometrical considerations and were non refined.
The tinal agreement parameter R wase 0.085 (Asg max = 0.09). The maximum height
in final F synthesis was 0.20 out the argupd of the EH2C12 atoms, due ta their
disordered character. Scattering and anomalous dispersicn factors have been
taken fram Intermational Tables for X~Ravs Crrstallography 14, Catcutations have
been performed with the X-Rar 76 Swstem 15, Scheme 2 shows a view of the

moltecule with the atomic numbering used in the crystallographic study.
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