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Abstract - The preparation and application of 3,5=diaryl-1,2,4-di-
thigzolium salts in the synthesis of various open-chained and hetero~

cyclic compounds is summarized,

INTRODUCTION

Heterocyclic compounds can serve as useful synthons in synthetic organic che-

mistry eepaecially if they are readily available end sufficiently reactive,

1,2

Pyrylium salts and 1,2-dithiolium salts i3 are such types of heterocycles

and their synthetic potential is well documentsad,

S—S

SCIHS O/

1

In contrast, the chemletry of the aze-snalogues of 1, the %,2,4-dithiazolium

salts 2, has scarely been explored. The first reported representatives of this
class of compounds are the 3,5-diamilno-1,2,4~dithiazolium selts obtained by

the oxidation of dithiobiureta4'5

+ 1,2,4-Dithiazoliun salte 2 possesing only
one leaving group, such as substituted mercaptos'7 or amino®? group wers deg-
cribed subsequently, These salts react with nucleophiles often by substitution
reactions. Only recently 3,5-diaryl-1,2,4-dithiazolium salts have become avai-
lable. We would like to give a review on the synthetic application of these
3,5-diaryl~1,2,4=dithiazolium selte, which exclusively undergo ring opening

or ring transformation reactions when treated with nucleophilic reagents.
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SYNTHESIS OF 3,5-DIARYL~1,2,4-DITHIAZOLIUM SALTS

3,5-Diaryl-1,2,4-dithiazolium salts 4 (see Table 1) are most conveniently ac-

caessible by the oxidation of arylthioemides 3 in an acidic mediumlo'ls,

Table 1: Symmetrically Substituted 3,5-Diarylel,2,4~-dithiazolium

Salts 4
Cnq8)
entry Ar X yield (%) mp {"c) ref,
4a CGHS CIO4 92 264 16
72 266267 (N/E) 11
4b CeHs I, 89 177-179(N/E) 11
60 177 12
ig 4-CH3-CSH4 0104_ 64 225-227{N/E) 11
4d 4-CHy~C.H 1, 98 221-222(N/E) 11
Ae 4--(.‘.H30-CGH4 0104 90 261 12
_4_‘F 4--()I-I3O-C:6H4 13 81 215 12
72 212-213(N/E) 11
ig_ 4-CH30-CGH4 BF4 49 245 16
4h 4—CH30-C6H4 FeBr'4 46 200 12
41 4-C1-C.H, clo, 86 238(N/E) 19
4 4-C1-CgH, I, 85 204-206({N/A) 19
_l(' 4-(CH3 }2N~CEH4 0104 66 285 12
51 279-281(N/A) 11
4l 4-(CH3)2N-C H I3 47 285=286(N/A) 11
4m 4=(CH;) N~C.H, FeCl, 98 233 12
4n 3,4-(CH;0), ci1o0, 91 275-276{N/A) 11
40 2-HO-CgH, sr  90°) 360°) 15
4p 2-C, oM I, 95 251 12

a) decomposition; recrystallised from:

b)
c}

N: nitromethane, E

ether, A: ecetic acid

of the corresponding perchlorate

yield of the corresponding deprotonated compound g
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thioamides may be generated from the corresponding nitriles and H5 directly in

10,12

the reaction mixture « Various oxidising reagents , such as H;05, halogens

or even air can be used. The oxidation proceeds via intermediate thiocamide-S-

11

oxides 57, If isolated, these thicamide-S-oxides, or the corresponding N-sub-

stituted compounds, can be reacted with thioamides 6 {R = N-unsubstituted or

11,16-18 16-18
1

substituted amine)} other than 3 , or with dithiocesters & (R = SR)

in an acidic medium without an additional oxidising reagent and gives rise to
1,2,4-dithiazolium salts 7 (see Table 2) bearing different aryl substituents
in position 3 and 5, Furthermore, 3,5-diaryl-1,2,4=dithiazolium salts 4 are
alsc formed in oxidation reactions of NyNZdisubstituted N-thicaroyl-amidi-
n6511,13

» Though various anions X~ such as €10,~, Br-, 13-. BF4-

can be found in the products 4 or 7 the 1,2,4-dithiazolium salts are usually

or FeCl4-

isolated as stable perchlorates (X~ = Cl0,”) or as triiodides (X~ = I,7) if
iodine is used as the oxidising reagent, In these cases the 3,5-diaryl-1,2,4-
dithiazolium salts are easy to isclate and can be stored in closed containers at

room temperature.
Ar-C-NH, ——= Ar-C-NH, + Ar-C-R
I i I
3 S Li 5 SO ‘ S 6
= Hi -

S—S ) S—S )
Ar/[\C!?/L:r Ar/,\cl?/l\ir’
7

2

— _—

i oxidation, ii: *H;0,; il acidic medium,

HYDROLYSIS OF 3,5-DIARYL-1,2,4=-DITHIAZCOLIUM SALTS

The hydrolysis of the 3,5~diaryl-1,2,4-dithiazolium salts 4 takes place with
ease when they are heated briefly in an aqueous-solvent mixture or in water
itself, preferably in the presence of a base. N-Acylthioemides 8 (see Table 3)
are formed in high yieldszo. Alternative known routes to these thioamide deri-

vatives 8 are the hydrolysis of N—thioacylasnides21

22=-24

+ the acylation of thiocami-
des . and the reaction of Grignard reagents with aroylisothiocyanateszs.

A more hydrolysis resistant 1,2,4~dithiazolium salt is the 3,5-bis~-orthohy-
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Table 2: Unsymmetrically Substituted 3,5-Diaryl-1,2,4-dithiazolium

Perchlorates 7 (X~ = Cl0,")
entry Ar Art yield (%) mp (°c) ref.
7a CGH5 4-CH 3-06H4 B2 214 14
ZE C6H5 4—CH30—C6H4 41 219=221 11
55 208 14
7c CgHs 4=HO=CgH 51 185 14
7d C6H5 4-C1—C6H4 73 195 14
Ze CeHe 4=(GH3) N-CH, 86 157 14
7 CgHi 2-thenyl 69 208 14
7g Celle 2-furyl 58 200 14
Zh 4=Chy=CcH, 2-CoH, 34 217 14
. . 20
Table 3: N-Thioacylamides §
CH,C1
entry  Ar vield (%) mp  (°C) uv Anag 2 (16€) ir (in Ker)
(em=1)
C=0 NH

Sa Cc.H

_— 6’5

ap?! CHoL~C+H
— P=bia=lghy
8¢ p=CHz0-CgH,
8d p-Cl-CeH4

62

76

83

108-109 249(4.31),277(4.04), 1705 3250
3195(3,78),478(2.27)

184 256(4.44),3285(3.70), 168C 3215
476(2,35)

126-127 2565(4.,14),283(4,24), 1690 3220
304(4.19) ,352(2.84),
467(2.78)

210-212 269s(4,19),295(4,31), 1685 3210
3275(4.,06),483(2,51)

aj 1H-nmr (DMSO-dB)‘, J: 2.31(s,3H); 2.37(s,3H}; 7.19(d,2H,3=6Hz};
7.34(d,2H,2=6Hz); 7.60(d,2H,6Hz); 7.88(d,2H,J=6Hz); 12.33(s,1H)
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droxyphenyl derivative which donates only one proton when treated with water and

i . . . 15
is isomerized into a compound with an ortho-quinomethide structure 9.

i I Il
h — =  Ar-C-NH-C-Ar
§ ‘\Pq \\\

i: HO +base

NEACTION WITH AMINMES AND HYDRAZINES

3,5-Diaryl-1,2,4=dithiazolium salts 4 possessing anions other than 1‘3 react
with primary or secondary aliphotic or aromatic amines by the substitution of

26 ) ,
cfter brief heating of

one S-atom to give NM-thloacylamidines 10 {sce Table 4)
the rsactants in a polar sclvent. These sulfur containing compounds ore alseo
formed if an excess of amine is used. They ¢an further be transiormed into thia-
zoles 11 (seg Table 5}19 by reaction with &halomethylkeiones. The oxidation of
the M-thiocacylanidines 10 under acidic conditions leads to different products
depending on the nature of the substituents 2! and 2%, If one of the substituents
is a hydrogen atom 1,2,4-thiadiazolium salts 12 (see¢ Table 5)27 are obtained,

In contrast, the starting 3,5-diaryl-1,2,4~dithiazolium salts 4 appcar if N* ,N%

dlgD The reaction

disubstituted M-thioczcylamidincs 1Q (Rl, i # H) are oxidisc
of 3,0-diaryl-1,2,4-dithiazclium salts 4 with ammonia does neot yield open chai-
ned products 10 but gives instead recyclized 3,5-diaryl-1,2,4~thiadiazoles 13
! 1
=——= A-C-N=C-Ar — = /Ra
3% 10 C
t v 1

ArJ\‘N/lLAr Ar’@/LN X~
3 12

i: +HNR'R? ii: +Hc1l~CH22~CO~R3 iii +NH,, -H,S,
iv: +HX, oxidation (RTR®#H), v:+HX, oxidation (R?=H),

—

11
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26

Table 4: N-Thiocacylamidines 10
H
entry Ar Rt RZ yield mp (%)%} uv ASHCla (109 g)
(%)

108 CgHg (CH, ) ,0(CH5 )., 76 129.131(E) 235(4,22),287(4.18),
356(3.85),481(2.21)

10b  CgHg H n=C ., 74 148-149(F) 292(4.10),362(3.89),
480(3.18)

10c  Cyhg H CgHy 54 129 -130(L) 292(4.17),352(3.90),
480(2,18)

10d  CcoHg H CgH5CH,, 62 123-124(L) 290(4.21),359(3.87),
482(2,18)

b

106 4-CHy-CH,") CoHg  CoHg 73 134-136(E) 235(4.26),295(4.21),
356(3.85),461(2.26)

10f  4-CH-CH,®) o n=C M., 71 144-145(E) 236(4.18),305(4.21),
476(2.21)

109 4<CHy-CgH,  H n-C JHg 56 106-108(L) 301(4.22),360(3.91),
475(2.25)

10h  4-CHg-CgH,  H CgHsCH, 73 125-126(E) 306(4.27),338s(4,04),
480(2,24)

10i  4-CHy=CgH, M CeHs 61 164-165(A) 297s(4.21),321(4.31),
3558(4.15),4985(2,56)

10]  4-CHy-CgH, M 4-Cl-CgH, 64 176-177(A) 238(4.33),202(4,.35),
360(3.90) ,4665(2.32)

10k 4-CH,0-CgH,  H A~CH,0-CeH, 86 131-132(E) 309s(4.13),366(4.31),
481(2,84)

a)

c)

recrystallized from:

E: ethanol, L: ligroin, A:

acetonitrile

YHonnr (DMSO-dg), &+ 1.10(m,6H); 2.23(s,6H):13.38(m,4H); 7.05(d,2H,3=8Hz);
7.11(s,44); 7.91(d,2H,J=8Hz)

 Henar (OM30-dg), &2 0,81(t,3H,3=8Hz); 1.40(m,2H,J=8Hz); 2.20(s,6H);
"3.25(m,2H); 7.05(d,2H,3=8Hz); 7.13(d,2H,J=8Hz); 7.38(d,24,3=8Hz);

8,00(d,2H,J=8Hz)
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Table 5: 2,4-Digrylthiazolyl Ketone 11, 3,5-Diaryl-1,2,4~thiadiazo-

lium Perchlorates 12 (X~ = 0104-) and 3,5-Diaryl-1,2,4~thiz=~

diazcles 13

entry Ar R1 or R3 yield mp (oc}a) uv AﬁggClz(kg £) ref.
b)
11 4-CI0-CH, CgMs 21 149-150(L) 19
122 CoHg n-C. M, 67 127-129(N/E) 284s(4.01),312(A.34), 27
(455)C!
126 Cglis Cgilg=Cil, 69 178 (N/E) 2495(4,01),312(3.34), 27
(459)%)
12c  A-CHy-Coi, Cglig-CH, 32 228(A) 2535(4,03),335(4.49), 27
(450)°)
133 Cgig - 76%)  so-go(L/y)  258(4.52),2038(3.85), 11
75°) 12
13b  4-CH,0-C M, - 637)  138-139(L)  288(2£.57),321s(4.01) 11
83" 12
. . e £
13c  4=(CHp)M<Cyli, - 78%) 223 548(4.63) 1) 12

2) recrystallized fram:

L: ethanol, N: nitromethane, €: cther, W: woter, A: ocetic acid
b} 1R2

M2 = morpholino in the reactand 10, Hal = Dr

©) CT-caomplex with tetrabutyl ammonium iodide

9 x* 4n 4 = c10,” ®) x* in 4 = 1% £} 10 athanol
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11,12,14

(see Table 5) which have been frequently cbserved in oxidation reac-

tion of thicamides {see Lit, 11 and references cited there). A mechanism for
this ring transformatlen accompenied by the elimination of H,S was suggestedii.
Surprisingly, the interaction of 3,5-diaryl-~1,2,4-dithiazolium triiodides 4

-

(X = 1-3) with an excess of primary amines does not give N-thiocacylamidines 1

e d
but N-imidoylamidines salts 14 (see table 6)“8 or the corresponding deprotona-
ted compounds 15 as far as e further base is added teo ths reaction mixture, The
same products 14 arc obtasined if 3,5-diaryl-1,2,4-dithiazolium perchlorates 4

(= = 0104—) or M -monosubstituted N-thiozecylamidines 1 (R2 = H} are reacted

with primary amines ip the presence of an oxidising reagent,

Table 6: N-Imidoylamidines 15 and Corresponding Hydroiodides 14

(X~ = 1° )28
o1 O~ 8)
entry Ar 2 yield mpP {(7c)
%) 15 14

a Cetg CgHgCHy 94 176-177(B)  232-234(A)
b CeHs (CHg),CH 39 136-138(L)P)  284-265(A)¢)
c CoHls CeMyy 85 135-136{L)  269-271(A)
d p=CH30-CgH,  CgHyy 62 oil 289-290(A)
e p=Cl-GgH,  (CHy),CH 76 136-137¢L)9}  305-310(a)

a) recrystallized from:

B: n-butanol, A: acetic acid, L: ligroin
©) Ly ASATN (1q £): 2255(4.17),2745(3.80)
) uv ASHSON (14 ¢): 247(4.45),287(4.17),763(2.80)
D tiinme (00615}, d: 0.98(s,3H) 1 1.06(s,34); 4.00(broead);

7.04(d,4H,3=9Hz); 7.23(d,4H,I=9Hz)
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Hence the formation of the N-amidoylamidinium salts 14 can be assumed to proceed
via intermediate N”-monosubstituted N-thiacylamidines 10 (R2 = H) which are then
oxidised to corresponding 1,2,4~thiadiazolium salts followed by ring cleavage

and substitution of the remaining sulfur atom by the amine,

The access to N-imidoylamidines 15 based on 1,2,4-dithiazolium salts 4 is a
useful alternztive to already known syntheses that usually give different sub-

29,30 31

or only boron complexes of these compounds.

Hf?IR1 NHR! _ Hb'«IR1 rﬁlR1
n
Ar—C=N—C—Ar v Ar-C=N-C—Ar

1 X" 15

A
4 (X = ClOy)
1
0

stitution patterns

. /_,

t

\

=

i +RINH,, i+ R'NH, +L,, i + 2R'NH, + I,
iv: +base, -H?

The substitution of both the sulfur atoms in the 3,5-diaryl-1,2,4~dithiazolium
salts 4 by amino groups without any oxidation step takes place when 4 are ring
transformed by means of bifunctional aminc compounds, The interaction of the 4
with hydrazines, for exawple, gives rise to the formation of 3,5-diaryl-1,2,4~
triazoles 16 (see Table 7)12‘14'32.

Intermediotes such as ring opened monosubstitution products 10 (R2 = H, rt =NHR)

wers not observed. Acylhydrazines loose the aeyl group in the course of the reac-
tien with the 4 and N-unsubstituted triazoles 16 (R = H) are obtained14'16'33.
The 3,5-diaryl-1,2,4A~thiadiazolium salts 4 react with N,N”"-dimethylhydrazine,

hydroxylamine, or benzamidine in a manner similar te thelr reaction with mono or

unsubstituted hydrazines, namely as C3-Synthon, In these ways triazolium salts

-
3214, 1,2,4-oxadiazoles 18 (see Table 8)1“‘14 and 1,3,5-triazines 19 (see Table
8}14'16 can easily be synthesized from 4.
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Table 7: 3,5-Diaryl-1,2,4~triazoles 16

entry Ar R yie1d®) m (%)) uwATCla (pgg)  rer,
162 Cghg H 77°)  101()9) 255(4.30)°) 12
92f) 16
16b CeMg CeHs 42 100-102{E/W) 247(4.41),2815(4,00), 32
286(3.85)
16¢ 4=CH=CH , CeHe 46 116-118(E) 252(4.56) 32
16d 4-CHo=CcH, 4=NO,=CH, 61 189-190(P)  260(4.53),322{4,01) 32
16e 4-CHL0-CH, H 93¢} 215(A) 264(4,43)%) 12
16§ 4-CH;0-CgH, CgHg 96 143-145(E)  265(4.61) 32
16g 4-CH30-06H49) 4=NO,-CH, 98 221(A) 266(4.57),344(3,92) 32
h
16h  4-CH;0-CH, ) 4-NO,-CeH, 56 182-183(A)  264(4.51),344(3.88) 32
1641 4=(CH5) ,N-CH, H 80°)  274(0MF) 309(4,69)%) 12
16 2-HO-CGH4 H 72 323-326 33
{subl.)
a) X" = 010; in the reactand 4, otherwise indicated
b) recyclized from: ©) x"a I;
E: ethanol, W: water, P:; n-propanol, A: acetenitrile
d} . o. 32
mep. of the corresponding hydroperchlorate: 285-287 “C
e) in ethanol; corresponding hydroperchlorate in dichloromethane:
256(4.26) -2
f) benzoylhydrazine was used instead of hydrazine
g9)

h)

Lyennr (050-dg) , S 3.77(s,3H) 7 3.79(s,3H); 6.85(d,2H,3=7Hz);

6.90(d,2H,J=7Hz); 7.42(d,2H,J=7Hz)}; 7.73(d,3H,I=7Hz); 8.05(d,2H,I=7Hz);

8436(d,2H,J=7Hz)

only one substituent, the other one represents CGHS i) in ethanol
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Table 8:
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3,5-0iaryl-1,2,4-0xadiazoles 18, Z,4,8~Triaryl-1,3,5-triazi-

nes 19, Benzazoles 20 - 22, and Benzopyrimidines 23

entry Ar X yield mp (°)®) wv AE_ (bgg) ref.
18a CeHs - g1P) 108(M) 244(4,51) 12
18b 4-Cti;D-CcH,y - g22) 127(E) 273(4,58) 12
A b
18¢ 4-(CHy ) N=CgH, = soP) 231(D) 333(4,72) 12
c)
19 CoHe - 73 234 16
c)
20 CGH5 - 74 102 16
21 CeHs 5 68 114 16
c)
22 CeHlg NH 96 293 16
23 CqMs CONH 79 240 16

2) rec rystallized from:

M: methancl, E: ethanol, D: DMF

©) x~ 1n 2 = clO

N—N"R

ArJl\N/ A

X" in 4 = I

=y

A

Ar- N Ar
18
1 +MeNHNHMe,

Ar

iii: + NH,OH, iv: + CgHs-C=NHINH,,
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2_11 X =S

22: X=NR

23 X:%NH
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In contrast to thess ring transformations, only one of the carbon atoms of the
1,2,4-dithiazolium salts 4 is incorparated into the resulting heterocyclic pro-
duct when compounds of type 4 react with anilines possessing a nuclecphilic sub-
stituent in 2-poeition, such as OH, SH, NH2 or CONHZ. By the attack of both nuc-
leophilic sites of the corresponding anilines at the same ring carbon atom of
the 1,2,4~dithiezolium salte 4 and cleavege of both the C=5 and the C-i bonds,

corresponding benzazolee 20 - 22 (X = 0,3,NH) (see Table 8)14'16

14,16

or benzopyrimi-

dines 23 (X = CONH) (see Table 8) are formed,

REACTION WITH ACTIVE METHYLENE COMPOUNDS

Whsn malodinitrile, a C-nucleophile, is reacted with 3,5-diaryl-1,2,4-dithia-
zolium salts 4 in the presence of a base such ae triethylamine, high yields of
4,6-diaryl=2{1H}~pyrimidinthiones 26 (see Table 9) are obtained34. The reaction
probably proceeds via intermediata substitution products 24 which undergo nitri-
le cyclization, The resulting 2-iminothiazines 25 are then transformed into the
final products 26 by Dimroth-rearrangement. Other malonic acid derivatives,

39

such as ethyl cyanoacetate or cyancacetasmide, react similarly””, For reactions

of compound 3 with benzyl cyanides see ref. 40.
5

Ar N
jﬁ\ N (:Pd J\\ IE:;iif[: 27’
o+ CHZ(CN)Z + base, i: +H0l-CH2-R + base, iii+NaOCyHg,

Further reaction of the 2{1H}-pyrimidinthiones 26 with acceptor substituted me-

thylhelides in the presence of triethylamine yields S-alkylation products 27
which can be cyclized by means of sodium ethoxide to the corresponding 2,4-di-

aryl-S-aminothieno(2,3-d]pyrinidines 28 (eee Table 9)35
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Table 9: 2(1H)-Pyrimidinthiones 26, 4-Alkylmercapte-pyrimidines 27, and
2,4—Diaryl—5-aminothieno[2,3-d]pyrimidones 28
entry Ar R vield mp (°c) ir uv AgQQClZ (lgk) ref.,
(in KBr}) ‘ .
26a CEH5 - 74 249-250 CN3:2230 256s5(4,11},288(4,42), 34
(CH,C0aH ) 410(3.41)
26521 4-CH Gt - g2 243-245 CN:2230 265(4,05),310(4.49) 34
— 3764
{CH,Co0N) 410(3.42)
3
25¢ 4-CH30~CGH4 - g9 263-205 CN:2230 277s5(4,09),327(4.64), 34
{CH:CGOH) 406(3.66)
25d  4-Cl-C.H, - 57 265-266 CH:2220 265s(4.19),311(4.12), 19
(CHCO0H) 418(3.62)
27a CSHS 4-BP~CGH4CO 67b) 105-196 CM:2225 278,32130) 19
{ethanol) C0:1700C
. ' b
2705 4—Cd3—CGH4 C6JSCO 73 ) 185-1856 CN:2210 225(4,22),249(4.29), 19
{cthenol) C0:1720 324(4.08)
oo d ] el
27¢  A-Cilz0-CgHy CHLCO 549} 165-166 CN:2215 2635(4.05), 291s(4.35),10
(ethanol) CO:1740 318(4.56)
28a C6H5 4—BF-CEH4C 71b)e) 230-231 NH:3300 2656(4.31},310(4.51), 5
sc’) (CH5CH) 3480 424(4,08)
d
28h  CH, CH4CO 8391°) 237.239 uH:3T10 270(4.22),308(4.13) 35
(CH4CN)  CO:1640 410(3.66)
20c  4-Cl-Cgil, 4-3r-CgH,C0 83°1°) 290.202 wi1:3300 270(4.22),308(4.13), 19
(dioxane) 3420 410{3.66)
C0:1670
a) 1” n d S. 2 s . 6HYs 7 )
=nmr{DM50~ 5)1 i 2030(s,8H); 7.24(d,44,3=81z); 7.81(d,2d,3=8H2);
7.99(d,2H,0=8Hz); 6.33(2); 6.98(8); 7.63(s)
b) Mzl = Or €) qualitative d) Hal = Gl
e)

starting from corresponding 26

starting from corresponding 27
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REACTION OF 3,5-DIARYL=1,2,4-DITHIAZOLIUM SALTS WITH THIOLS-REDUCTION

As the results of the reaction of 3,5-diaryl-1,2,4-dithiazolium salts 4 with
thioles such as ethyl mercaptane, 2-mercaptoacetates or hydrosulfide no substi-
tution products could be cbtained but the hitherto unknown N-thioacylthiocamides
29 (see Table 10} were obtained36. Hence a reductive S=S-ring cleavage of the 4
has occurred. These dithiocarbonyl compounds 29 esppear as a red oil which is
sensitive to oxidation., In all cases except compound 29a the oxidation took pla-

ce in air before the oil had become crystalline and only corresponding disulfi-

6

des 30 which exhibit a yellow colour>® could be tsolated. The primary reduc-

tion products 29 can be trapped, however, by their complex formation with hesavy

24 2+ 19

metal ions such ss Ni"" or Co » The disulfides 30 form the starting 3,5-

diaryl-1,2,4-dithiazolium salts 4 again when treated with an acid. The interac=-

tion of the 30 with arylamines gives rise to the formation of corresponding N-

thicacylamidines 10 19,

Ar—E—N=(|:—Ar
DU N IR
Ar—-C—-N=C-Ar ﬁ ?

29 Ar- C=N=C-Ar 3

_._....12

i: + RSH, ii: oxidation, iii: + H,NRY,

CONCLUSIONS

3,5-Diaryl-1,2,4~dithiazolium gsalts 4 are readily aveilable by the oxidation of
arylthioamides in an acidic medium and possess a high synthetic potentisl, Their

reactions with nucleophiles can be classified into four types:

1. -5 bond ring cleavage by resduction (formation of 29 or 30) -~ action as
S=C=N~CaS=gynthon

2, Substitution of one sulfur atom to give ring opened (i.e. 8, 10) or recycli-
zed products (i.e. 13 or 26} - action ae S-C-N-C-=synthon

3, Substitution of both sulfur atoms leading to open=chained {14 or 15) or re-
cyclized products (i.e, 16, 17, 18 or 19) = action as C~N-C-synthon

4, Twofold nucleophilic substitution at the same ring cerbon atom accompa-
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Table 10: N-Thioacylthiocamide 2%a and Disulfides gg?s

entry Ar yielda) mp (%) uv .Aﬁﬂ;clz {leg £}

298 A-CHLO-CEH,  78(T) 1424143 284(4.25),3398(3.37),464(2.52),
(ethanol) 513(2.21)

308 CeHs”) 41(T) 136-138

37(M) (CH4CN)

30b 4-CH,=C oM, 67(T) 153155 276(4.18),382(2.91)
(CHNO,)

300 A~CHy0-CgH,  78(T) 138-140 274(4.19),289(4.22) ,427(4.42)
(CHZON)

8) reducing reagent: T: ethyl thioglykolate, M: ethyl mercaptans
) N12*.chelate of the corresponding 30a: CogHo N SyNL, mp 233-234 (dec.)
(oMFy: ASHeCla (1ogg): 248(4,35),326(4.45),364(4.51),492(3,99)

nied by C-S and C-N~bond cleavege (formation of compounds 20 - 22) = sction

as C=synthon,

Following these reaction patterns a varisty of N and often S-containing open
chained or heterccyclic products can be synthesized possessing hitherto unknown
substitution patterna in most caees, The corresponding experimental procedures
are simple and ugually afford high ylelds in short reaction times, It can be
seen that the 3,5-diaryl-1,2,4-dithieZolium salts reveal a much higher synthe-
tic potential than simple diacylamines 31, which caen be considered ss parent

compounds of the 4, and hence can be compered with other activeted derivative

of dimcyleminee such as N-acyl amide chlorides §g37 or the aza-snalogous 3-chlo-
ro-propene iminium salts ;238.
S T
I
R/LN/LR R \N/LR R \’LR
H
31 32 33
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