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Abstract- The 2-methylthio-l,3,4-thiadiazalium perchlorates 1 react with 
primary mines, hydrazines, hydrazones and hydraaides to give the 2-amino- 

1,3,4-thiadiazole derivatives - 2. - 3 and a respectively. Similarly, 1 with 
diaminv compounds leads to the corresponding bl-heterocycles g. 12 and 13. 
The reaction of 1 with aldonimes leads directly to 1,3,4-thiadiazol-2-ones 
16 and the corresponding nltriles in high yields. - 

Previously, we have studied the reaction of alkyl 2-methyldithiocarbazattt with acyl chlorides 

to provide a convenient method far the preparation of navel 2-alkylthia-1,3,4-thiadiazalium 

cation6 in p o d  yields.' our interest 1" the synthesis and chemical properties o f  

2-functionalized 1,3.4-thiadiazole derivatives prompted us to invejtlgate the reaction of 

2-methyithia-l,3,4-thiadiazolium perchlorates 1 with several types of nucleaphiles, mainly N., 

0- and C-nucleophiles. 

The present paper records investigation an the preparation of 2-amino-1,3,4-thiadiaz011 systems 

by reaction of the perchlorates 1 both with amines or hydrazines. These compounds have received 
much attention because they are biologically active compounds. They display antimicrobial. 

2 

antit~mor,~ hypoglycemic.4 radiopr~tective,~ anti-inflammatory,6 antihistamine and anticholiner- 

gic7 activities, in addition to uncouple sxidative phospharylation in mitochondrias and 

photosynthetic ph~~phorylatian in chloroplasts,8 as well as they are used as pesticides,' dyes1" 

and lubricants.ll They have therefore attractive interest concerning their synthesis. So far. 

there are two main routes for the preparation of 2-amino-l,3,4-thiadiaa~les. One starts from a 

1,3,4-thiadiazole ring with a substituent, such as a halogen atom or an alkylsulphonyl group, 

which can be displaced by ammonia or an arnine. This approach could be of value as a way of pre- 

paring 2-arnino-1,3,4-thiadiazole corresponding to thiosernicarbaaides which are not readily avai- 

lable. ~ h u s  2-hydrarino-5-substituted l,3,4-thiadiazoles have been prepared by hydrazinolysis of 

~ - ~ ~ t h ~ l ~ ~ l ~ h ~ ~ ~ l ~ ~  or 2-chloro-5-substituted 1,3,4-thiadiazoles.13 Less common are methods 

using thiosemicarbazide derivatives as open chain precursors. Thus 2-alkylamino-1.3,4-thia- 

diazoles are prepared from 4-alkylthiosemicar.baaides by reaction with carboxylic acids14 or 

orthof~rmates.~~ Tlm rva lure  of the substituent in the 4-position of the thiosemicarbazide has a 
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2 a 4-H,CO.C,H, CH, 
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3 6  4~H3C0.CaH4 4~H3C.C,H,C0 
3 e  4-H,CO.C,H, 4-Br.C,&.CO 
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profound effect on its reactivity. 

We now describe a general method for the preparation of some 2-amino derivatives of the 1,3,4- 

thiadiazole ring from 5-substituted 3-methyl-2-methylthio-1,3.4-thiadiazoliu perchlorates 1 and - 
amino compounds. The l,3,4-thiadiazolium salts 1 react with primary alkylamines in the presence - 
of triethylamine in methanol at reflux temperature far 5 h to give 5-substituted 2-alkylimino-3- 

methyl-2,3-dihydro-1.3.4-thiadiazoles 1 in excellent yields (Scheme 1). The establishment of 

thew  structure^ is based on their 'H, 13C nmr and mass spectra. 'H Nmr spectra show as the only 

characteristic signal a singlet at 6 = 3.54-3.68, corresponding to the N-methyl group, whereas 

the 13C nmr spectra show signals at 6 = 35.22-35.71 due to the N-methyl group. in addition to 

the signals at 6 =  147.34-158.44 and 143.80-144.82 corresponding to the ring carbon atoms C-2 

and C-5, respectively. The assignement of carbon shifts, and specially those of quaternary down- 

field carbons, has required proton coupled spectra, by means that the absolute value of the long 

range carbon-proton coupling constants and of the multiplicity characterizes each carbon signal 

uniquely. l6IL7 In this sense, undecoupled 13c nmr spectrum of g provides a powerful tool for 
distinguishing the two ring carbon atoms and the C-4 in the 5-substituent, because it shows the 

expected triplet ( 3 ~  C=N-5-H 
3 

= 8.53 Hz) x quadrouplet ( JC-N-C-H= 8.06 Hz) pattern far C-2 at 6 = 

158.34 and the triplet ( J C-C-C-H= 4.70 Hz) for C-5 at 6 = 144.82. appearing the C-4 atom on the 

5-substituent as a complex multiplet at 6 =  160.91. Mass spectra show the expected molecular ion 
2 

peaks in high intensity, appearing the base peak at m l z  =[M+-R NCS]. 

Similarly, compounds - 1 react with phenylhydrazine, adamantylhydrazine and arylhydrazides in the 

presence of triethylamine in ethanol at room tempei'ature for 2 h to give the corresponding 

1,3,4-thiadiazoles - 3 in excellent yields (Scheme 1). The ir spectra of compounds q show an ab- 
sorption band at 3136-3375 c c 1  due to the amino group, and 3d-f show, in addition, a strong ab- 

sorption band at 1635-1641 cm-' attributable to the carbonyl group. In the 'H nmr spectra of 

compounds 3, the N-methyl group appears characteristically at 6 = 3.60-3.85 as it does in the - 
13c n m r  spectra at 6 = 35.81-35.87: moreover, the ring carbons C-2 and C-5 appear at 6 = 

161.78-164.82 and 6 =  145.48-145.90, respectively. Mass spectra show the expected molecular iorl 

peaks, which are the base peaks for e. 
Compounds 1 also react with hydrazones in the presence of equimolar amounts of triethylamine in 
ethano1 at reflux temperature for 4 h to give the corresponding 1,3,4-thiadiazoles 4 in good 
yields (Scheme 1). In the 'H nmr spectra of compounds 4, the N-methyl group appears at 6 = - 

3 3.66-3.82 and. in addition, in compounds 4a-c (R =H), the aldiminic proton appears at 6 = 

8.36-8.67, whereas in compound 5 (R~=CH ) ,  the C-methyl group occurs at 6 = 2.47. The carbon 
3 

chemical shifts of C-2 and C-5 for the imino structure are 6 = 166.30 and 6 = 148.31. 

respectively. Mass spectra show the expected molecular ion peaks and the fragmentation patterns 

are in agreement with the proposed structures. 

'H Nmr and 13c nrnr chemical shift values in compounds -4 are in very good agreement with those 
reported for 2-imino-l,3,4-thiadia~oles.~~~~~ Also, it is known that the coupling constants 

l ~ C _ H  for N-benzyl methylene groups are related with the extent of charge delocalization on the 

nitrogen atom and have been used to establish the structure of some related 2-imino-1.3,4-thia- 

diazolest6 In the case of g, the value l~C_H= 133.97 Hz observed confirms the proposed struc- 
ture. 

The first step for all of these reactions described above should be the nucleaphilic attack af 

the primary amino group to the 2-position in the thiadiazolium ring, followed by elimination of 

methanethiol to give the corresponding 2-amina-l,3,4-thiadiazolium cations 5-7, which under 

basic conditions are converted into the neutral species -4. In this sense we have found that 



when those reactions were carried out without addition of base, the only products obtained were 

the salts X .  m e  salts E underwent deprotonation on treatment with triethylamine in etha- 
nalic medium at room temperature. 

By using secondary amino groups as nucleophiles. such as pyrrolidine, the reaction leads to the 

cationic specie 8 which was identified by microanalytical and spectral data. Similarly, methyl- 
hydrazine reacts with 1 under mild conditions to give the perchlorate 9, as the only product. 
isolated in moderate yield. Support for the formula 9 is clearly provided by the ir spectrum. 
which shows bands at 3320 and 3215 cm-' due to the NH2 group and by the fact that treatment with 

p-anisaldehyde in the presence of catalityc amounts of trifluoroacetic acid gave the aldimine 

10. 

'H And 13C n m ~  spectra are useful in distinguisning between neutral and cationic species, be- 
1 

cause in the latter case the N-methyl group appears at 6 = 3.93-4.38 in the H nmr. while in the 

13c nmr it does at 6 = 37.97-41.08, appearing C-2 and C-5 at 6 = 165.08-171.65 and 152.86-154.73 

respectively. Also, for compounds 5a-b is characteristic the expected coupling between the NH 
3 

and the CH2 (3~HNCH= 4.82 Hz) or CH3 ( .lHNCH= 5.00 Hz). 

Salte 1 react with symmetrical diamina compounds, such as hydrazine, ethylenediamine and o-phe- - 
nylenediamine to give the bi-heterocycles 11, g and 13 respectively as crystalline solids in 
excellent yields (Scheme 2). Analytical and spectral data support their structures. 
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1,3,4-Thiadiazolium salts - 1 also react, in basic medium, with compounds possessing active me- 

thylene groups. Thus, the reaction of - 1 with malononitrile in the presence of triethylamine in 
acetonitrile at room temperature leads to 2-dicyanomethylene-l,3,4-thiadiazole 14 in high yield 
(Scheme 2). The only method described so far, far the preparation o f  related compounds, lies in 

the reaction of acid chloride phenylhydrazones with thioketenes to provide a 3-phenylthiadiazo- 

line with a difunctionalized group in the 5-position. 
20 

x-  + / CH, 
/ 

CH1 
N-N R'-COOH - R~.COOCH, + 

R'  R' 
?B 

rnp(*C) or bp("C1Tor;l 
Compound R5 Yield (46) Found Reported 



On the other hand, we also report here the reaction of 1 with oxygen-containing nucleophiles 
such as aldoximes and carboxylic acids. 

It is expected that reaction of compounds 1 with aldoximes results in rhe displacement of metha- 
nethiolate ion to give @-substituted aldoximes. We consequently tested the expected reactivity 

of 1, the good leaving group abili'iy of the thiadiazolones ring system and hence its behaviour 
as dehydrating agent. We now present an efficient method for the preparation of aromatic nitri- 

les 15 from the corresponding aldoximes and an equimolar amount of 1 and triethylamine in di- 
chloromethane at room temperature. Although the dehydration of aldanimes was carried out with 

several 5-substituted l,3,4-thiadiazolium cations 1, the best results were obtained when 

R'=~-@~N.c~H~, which allow to separate easily the nitrile from the insoluble 5-(p-nitropheny1)- 

1,3,4-thiadiazol-2-one % formed. We believe that the mechanism for this conversion involves 

the initial formation of the O-substituted aldoxime g as an intermediate, which undergoes eli- 
mination to give the corresponding nitrile g and the 1.3.4-thiadiazole &g (Scheme 3)(Table 1). 
The principal advantages of this method in contrast with the classical synthesis of nitriles 

from aldoximes using new mild dehydrating agentsZ1 are the single and easy procedure, high 

yields, mild reaction conditions, the convenient work up and the availability of the starting 

1,3,4-thiadiazolium salts 1 which can also be regenerated as tetrafluoroborates 20 by sequential 
treatment of the resulting 16 with P S and trirnethyloxonium tetrafluoroborate. 

2 5 
However, compounds I react with aromatic carboxylic acids in the presence of potassium carbonate 
in chloroform at reflux temperature to give the corresponding methyl esters 18, identified by 
camparison with authentic pure samples, and 5-substituted 3-methyl-2-thioxo-2,3-dihydro-1,3.4- 

thiadiazoles g in excellent yields (Scheme 3!(Table 1). 

Compounds 16. 3 and g have been characterized on the basis of their rnicroanalytical and spec- 
tral data. Thiadiazolones 16 show an intense absorption bend in the ir spectra at 1668-1669 cm-' 

1 due to the carbonyl group. In the H nmr, the N-methyl protons appear at 6 = 3.59-3.69 while in 

the 13c nm? for this N-methyl carbon atom resonates at 6 = 34.11, appearing the thiadiazale 

ring carbons at 6 = 169.34 (C-2) and 6 = 149.85 (C-5). On the other hand, in the thiadiazole- 

thiones 19. the N-methyl group appears at 6 = 3.90-3.92 in the 'H nmr spectra, appearing this 
13 

group's signal for E in the C nmr at 6 = 38.82. In the 13c nmr spectrum is observed a large 

downfield chemical shift for C-2 at 6 = 185.00, and a smaller shift in the same direction for 

C-5, at 6 =  156.96. Tetrafluoroborates g display the same spectroscopical properties to those 
of the corresponding perch1orates.l Masj spectra show the molecular ion peaks as the base peak 

for compounds 16 and 19. 
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1 
max 

(cm-') 1603, 1508, 1455, 1342, 1307, 1292, 1256, 1170, 1032, 822, 714, 672; 6 ( H, 200 

MHz)(CDC13) 7.56 (2H,dd,J=6.80Hz,J=2.11Hr). 6.89 (2H.dd,J=6.80Hz.J=2.11Hz). 3.81 (3H.s,CH30). 
13 3.54 (3H.s.CH NI, 2.12 (3H,broad sl, 1.89 16H.d.J=2.84Hz), 1.70 16H,t,J=2,97Hz); 6 ( Cl 160.48, 

3 
147.34 (C-21, 143.80 (C-51, 126.80, 124.15, 114.07, 55.27 (CH30), 53.25 (Ad,C-11, 40.75 (Ad, 

C-2). 36.62 (Ad,C-3). 35.64 (CH3N), 29.71 lAd,C-4); m / =  ( % )  355 (~+.56), 340 (21, 222 (301, 220 

(7), 193 ( 3 ) ,  163 (181, 162 (100). 161 (14), 151 (141, l49 (13), 135 (49). 133 (771, 119 (12), 

107 (7). 

2 
3% R ~ = ~ - H ~ c . C ~ H ~ ,  R =C6H5; (1.17 g, 79%) yellow prisms; mp 145-147OC (from methanol); (Found: - 
C, 64.70; H, 5.57; N, 19.02. C16H16N4S FeqUires C, 64.84; H, 5.44; N, 18.90 %l; v (cm-') 

""1 3244, 1606. 1575, 1494, 1406. 1293, 1186, 1151, 1030. 936, 816, 768. 731, 699; 6 ( H, 60 

MHz)(CDC13) 8.12-7.53 (9H,m), 3.85 (3H.s,CH3N), 2.43 13H,s); m/z (%) 296 (M'. 100). 204 (251, 

149 (131, l48 (131, 147 (161, l46 (28). l45 (37). 118 (701, 117 (381, 93 (151, 92 (17), 91 (331, 

77 (26). 

1 2 
3b. R =4-H3C0.C6H4, R =C6H5; (1.30 g, 83%) yellow prisms; mp 173'C (from methanol); (Found: C, - 
61.49; H, 5.18; N, 18.01. C ~ ~ H ~ ~ N ~ O S  requires C, 61.52; H, 5.16; N, 17.93 % I ;  v (cm-') 3237, 

max 
1606, 1575. 1505. 1407, 1308, 1247. 1178. 1034, 935, 833, 768, 730, 693; 6 ('H, 60 MHi) 7.73 

(2H,d, J=B.OHz). 7.34 (ZH.d,J=8.OHz), 7.22-6.90 (5H.m); 3.80 (6H.s); m/z  (%) 312 (M'. 100). 220 

(301, 165 (141. 163 (221, 162 (241, 161 (28). l48 115). 147 (201, 134 (531, 133 (181, 107 (26). 

93 (17). 92 (28 1. 91 (29). 77 (19). 

2 
3c, R'=U-H ~ 0 . c ~ ~ ~ .  R = c ~ ~ H ~ ~  (1-adamanty~); (1.65 g. 89%) yellow prisms; mp 134OC (from metha- 

3 
"01); (Found: C, 64.85; H, 7.03; N, 15.09. C H N OS requlres C, 64.83; H, 7.07; N, 15.12 % ) ;  

-1 20 26 4 
" (cm 1 3375, 1620, 1507, 1454, 1309, 1259, 1180, 1039, 819, 801, 721, 695; 6 ('H, 200 

max 
MHz1(CDCl31 7.57 (2H,dd,J=675Ha,J=2.09Hz), 6.90 (2H.dd,J=6.75Hz,J=2.09Hzl, 3.83 (3H,s,CH30), 

13 3.60 (3H,s, CH3N1, 2.08 (3H,braad S ) ,  1.74 (6H.d.J=2.41Hz), 1.66 (6H.broe.d 6 ) ;  6 C) 161.78 

(C-21, 160.66, 145.90 (C-5), 126.99, 124.01, 114.14, 55.31 (CH30), 55.02 (Ad.C-11, 41.93 

(Ad,C-21, 36.78 (Ad,C-31, 35.82 (CH3Nl, 29.55 (Ad,C-4); m/z ( 8 )  370 (M', 571, 235 (46), 222 

(181, 221 (541, 163 (15), 162 (221, 161 (341, 151 1241, 149 (191, 135 (1001, 134 (291, 133 1821, 

119 (121, 107 123). 

2 
3d, R'=~-H C0.C6H4, R =U-6r.C H .CO; (1.95 p ,  93%) yellow needles; mp 26a°C (From acetonitrile) ; 

3 6 4 
(Found: C, 48.81; H, 3.55; N, 3.40. C H BrN 0 S requires C, 48.70; H, 3.61; N, 13.36 %l; 

-1 17 15 4 2 
U (cm ) 3136, 1641. 1593, 1565, 1506, 1481, 1317. 1252. 1179. 1031. 851, 840. 745; 6 ('H. max 
200 MHc) (DMSO-d6) 11.17 (lH.s,NH), 7.82 (2H.d.J=8.27Hz), 7.71 (2H,d.J=8.27Hz), 7.62 

(2H.d,J=8.42Hz). 7.03 (2H.d,J=8.42Hz), 3.81 (3H,s,CH30), 3.66 (3H,a,CH3N); 6(13c) 164.74 (C-Z), 

161.37 (C=Ol, 160.88, 145.55 (C-51, 132. 68, 131.31, 129.28, 127.11, 124.86, 122.07, 114.59, 

55.34 (CH30), 35.82 (CH3N); m/z ( % l  420 (Mt+2. 15), 418 (M+, 151, 235 (761, 185 (311, 183 (331, 

162 (531, 161 (461, 157 (281, 155 (291, l47 (151, 134 (321, 133 (100). 119 (151, 108 (10). 

1 3e, R =4-H3C0.C6H4. R2=4-~ C.C6H4.CO; 11.67 g, 94%) yellow needles; mp 253OC (from rnethanal) ; - 3 
(Found: C. 60.85; H. 5.19; N, 15.66. C18H18N402S Fequires C, 61.00; H, 5.12; N. 15.81 % l ;  

v (cm-') 3152, 1640, 1611. 1585, 1504, 1310, 1261, 1252, 1179. 1032. 841, 751, 735; 6 ('H, "lax 
200 MHz) (DMSO-d ) 10.96 (lH.s.NH), 7.78 (2H,d,J=8.09Hz), 7.60 (2H,d.J=8.91Hz). 7.29 

6 
13 

(2H,d,J=8.09~~), 7.02 (2H,d,J=8.91Hz), 3.80 (3H,s.CH30), 3.65 (3H.s,CH3N), 2.39 (3H.s); 6 ( C) 
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1 2 
3f, R =4-H3C0.C6H4. R =4-02N.C6H4.CO; (1.85 g, 96%) yellow needles; mp 257-258-C (from metha- 

"01); (Found: C, 53.11; H, 3.83; N, 18.02. C H N 0 S requires C, 52.98; H, 3.92: N, 18.17 % ) ;  
17 15 5 4 

u (cm-') 3150, 1635, 1577, 1518, 1349, 1264. 1180, 1024. 868, 854. 702; 6 ('H, 200 
max 

MHz)(DMSO-d6) 11.38 (lH:s,NH), 8.34 (2H,d,J=8.71Hz), 8.10(2H,d,J=8.71Hz). 7.62 (2H,d,J=8,78Hz), 
13 

7.03 (2H,d, J=8.78Hz), 3.81 (3H, s,CH30), 3.67 (3H,s,CH3N); 6 ( C) 164.82 (C-2), 160.94, 160.57 

(C=O), 146.96, 145.69 (C-51, 139.28, 128.68, 127.15, 123.51, 122.00, 114.62, 55.36 (CH 0). 35.87 
3 

(CH3N): m / z  (%) 385 (M', 201, 235 (681, 162 (79), 161 (55). 151 (261, 150 (36), 147 (19). 134 

(391, 133 (loo), 122 (81, 119 (181, 108 (13). 

4a. R'=cH~, R~=H. R ~ = C  H ; (0.86 g, 74%) yellow prisms: mp 116-118'C (from ethanol); (Found: C, 
6 5 

56.61; H, 5.18: N, 24.30. C H N S requires C, 56.87: H, 5.21; N, 24.12 % ) ;  v (cm-') 1609, 
11 12 4 m a x  

1579, 1533, 1451, 1413, 1337, 1268, 1206, 1035, 762, 753, 694, 668; 6 ('H, 60 MHz) (DMSO-d ) 
6 

8.63 (1H. S), 8.73-7.30 (5H,m), 3.84 (3H,s,CH3N), 2.59 (3H,s); m/z ( % l  232 (M', 511, 129 (18). 

115 (601, 104 (100). 103 (471, 89 (51), 77 (83), 73 (15), 71 (32), 70 (21). 69 (35). 55 (40). 

3 4 9. R'=C~H~, R =H. R =C H ; (1.46 g, 99%) yellow needles; mp 121-122°C (from ethanol); (Found: 
6 5 

C, 65.44; H, 4.60; N, 19.21. C16H14N4S requires C, 65.28; H. 4.79: N, 19.03 X) ;  (cm-') 
1 

"lax 
1609. 1577, 1545, 1445, 1.404, 1337, 1250. 1043, 760, 712, 695: 6 ( H, 60 MHz)(DMSO-d6) 8.67 

(lH,s), 8.70-7.20 (10H,m), 3.82 (3H,s,CH3N); m/z ( % )  294 (H', 12), 190 (l), 177 (56). 135 (12). 

132 (U), 131 (9). 104 (26), 103 (111, 90 (80). 89 (451, 77 (100). 

4c. R'=H C0.C H R3=~, R'=C H ; (1.51 g, 93%) yellow prisms; mp 118-119°C (from ethanol): 
3 6 4' 6 5 

(Found: C, 62.81; H, 4.93; N, 17.42. C H N OS requires C, 62.94; H, 4.97: N, 17.27 % l :  
17 16 4 

v (cm-') 1609, 1579, 1547. 1505, 1451, 1339, 1257, 1173. 1032, 942. 831 756 689; 6 ('H, 200 
max . . 

MHz) (DMSO-d6) 8.36 (1H.s). 7.76-7.73 (2H,m), 7.65 (2H,d,J=8.57Hz), 7.45-7.42 (3H.m), 7.02 

(2H.d, J=8.57Hz), 3.80 (3H.s.CH30). 3.66 (3H.s,CH N); 6 (13c) 166.30 (C-2). 160.89. 151.90 3 
(N=C-H), 148.31 (C-5). 134.85, 129.54, 128.59, 177.21, 126.94, 122.27, 114.49, 55.29 (CH30), 

36.01 (CH3N); m/z  ( % l  324 (M', 29). 220 (7). 207 (791, 163 (IN), 162 (34), 161 (25), 147 (291, 

133 (331, 119 (5). 104 (54). 103 (261, 91 (241, 90 (loo), 89 (37), 77 (13). 

1 3 4 g, R =CH3, R =CH3, R =4-C1.C H : (1.36 g, 97%) yellow prisms; mp 96-980C (from ethanol): 
6 4 

(Found: C, 51.27; H, 4.40: N. 19.82. C H ClN S requires C, 51.33; H, 4.67; N. 19.95 $1:  
12 13 4 

(cm-') 1594, 1539, 1489, 1442, 1397, 1302, 1276, 1208, 1013, 832, 766, 718; 6 ('H 60 
max 

MHz)(DMSO-d6) 8.30-7.51 (4H,rn), 3.72 (3H,s,CH3N), 2.47 (6H,s): m/z (%) 282 (Ht+2, U), 280 (M+, 

12). 154 (4). 152 (101, 140 (34). 139 (15). 138 (1001, 137 (35). 128 (6). 115 (39), 113 (g), 111 

(23). 73 (343, 71 (141, 70 (10). 69 (18). 

1 3 4 S, R =C6H5. R =CH R =4-0 N C H ; (1.75 g. 99%) orange prisms; mp 181-182°C (from dimethyl 
3' 2 ' 6 4  

sulfoxide); (Found: C, 57.83; H, 4.25; N, 19.70. C H N 0 S requires C, 57.78; H, 4.28; N, 
17 15 5 2 

19.82 % ) ;  vmax(cm-l) 1589, 1538, 1489, 1407. 1346, 1287. 1073, 1015, 856. 752. 714, 687; m/z 

(%) 353 (M', 231, 190 (181, 176 (30). 163 (10). 149 (281, 148 (10). 136 (15). 135 (23). 132 

(301, 122 (5). 104 (28). 103 (loo), 77 (70). 



1 3 g. R =U-H3C.C6H4, R =CH3, R ~ = ~ - c ~ . c ~ H ~ ;  (1.59 g. 89%) yellow prisms; mp 20g°C ( f rom dimethyl 

sulfoxide); (Found: C; 60.47: H, 4.73; N, 15.82. C H C1N S requires C, 60.58; H, 4.80; N, 
18 17 4 

15.70 % ) ;  vmax(crn-l) 1591, 1539, 1399, 1364, 1293, 1277, 1253, 1014, 831, 825, 767, 718; m/z 

(%1 (358 (~++2. 2). 356 (M+, 61, 204 (201, 190 113), 154 (15). 152 (46). 150 (51. 149 (15). 147 

(131, 146 (201, 145 (121, 140 (12), 139 (161, 138 (341, 137 (331, 117 (81, 113 (31). 111 (100). 

91 (6). 

General Procedure for the Preparation of 2-hino-3-nethyl-5-5-ubstituted 1.3.4-thiadiazolium Per- 

chlorates 5, 6, 7 .  8 and 9. To a suspension of the appropriate 3-methyl-2-methylthio-5-substitu- 

ted 1,3,4-thiadiazolium perchiorate 1 (5 mmol) in dry ethanol (20 ml), the corresponding amino 
derivative (5 mmol) was added, and the mlxture was refluxed for 6 h. After cooling Lhe crystals 

formed were collected by filtration, washed with n-hexane (2 n 15 ml), dried and recrystallized 

from the adequate solvent. 

1 2 
5a, R =4-H3C0.C6H4. R =CH3; (1.53 g, 91%) white needles; mp 223-22SnC (from ethanoll; (Found: C, 

39.34; H, 4.16; N, 12.49. c ~ ~ H ~ ~ c ~ N ~ o ~ s  requires C, 39.35, H, 4.20; N, 12.51 8); v 
""f 

3245, 1615, 1506, 1426. 1404, 1314, 1294. 1261, 1185, 1111, 1036, 930, 846, 725, 688; 6 ( H, 200 

MHz) (CDC13/TFA) 7.69 (2H,dd,J=6.83Hz,J=2.00Hz), 7.03 (2H.dd,J=6.83Hz.J=2,0OHz), 3.93 

(3H,s,CH3N), 3.89 (3H,s.CH O ) ,  3.2'3 (3H,d.J=4.82Hz,CH NH); 6 j13c) 168.35 (C-21, 163.20, 154.30 
3 3 

(C-5). 128.56, 119.39, 115.14, 55.61 (CH30), 37.69 (CH3Nl, 36.33 (CH3NH): m/= (%) 236 (M'-C~O~-, 

91, 235 (M'-HC~O~, 61) 163 (11). 162 (1001, 161 (27), 147 (37), 134 (16), 133 (82), 119 (14), 

108 (101, 73 (17). 

1 2 
5b. R =4-H3C0.C6H4. R =C H CH ; (1.81 g, 88%) green prisms; mp 182-184'C (from ethanolj; 
p 6 5' 2 
(Found: C, 49.51; H, 4.49; N, 10.19. Cl7Hl8ClN3O5S requires C, 49.58; H, 4.40; N. 10.20 % ) ;  

U (cm-') 3237, 1611, 1505, 1428. 1350, 1255, 1189. 1111, 1028, 932, 849, 768, 726. 693: 
"PX 
( H, LOO MHz)(CDCl /TFA) 8.93 (lH,t.J=5.0UHz,NHl. 7.63 (2H,dd,J=6.94Hz,J=l.93Hz), 7.43-7.34 

3 
(5H,rn), 7.00 (2H.dd,J=6.94Hz.J=1.93Hz), 4.65 (2H,d,J=5.00Hz,CH2), 3.99 (3H.s.CH3N), 3.87 

13 
(3H.s,CH30); ( C) 167.06 (C-21, 163.36, 154.73 (C-51, 131.79, 129.59, 129.44, 128.60, 128.28, 

119.14, 115.14, 55.56 (CH30), 53.36 (CH2), 37.97 (CH3N); m/= 1 312 (M+-c~o~-, 81, 311 

(M+-HC~O~, 391, 234 (111, 163 (101, 162 (1001, 161 (221, 147 (261, 133 (94), 119 (131, 108 (81, 

91 (301, 77 (8). 

2 
6% R'=~-H~c.c~H~, R =C6H5; (1.83 g, 92%) yeilow prisms; mp 182-184°C (from methanol); (Found: 

C, 48.58; H, 4.34; N. 14.01. C16H17C1N 0 S requires C, 48.43; H, 4.32; N. 14.12 % ) ;  v (cm-') 
4 4 ""f 

3283, 3171, 1635, 1504, 1426, 1292, 1237, 1188, 1103, 1053, 825, 772, 700; 6 ( H. 60 

MHz)(DMSO-d 1 7.89 (2H3d.~=8.5Hz), 7.73-7.02 (7H,m), 4.07 (3H,s,CH3N), 2.49 (3H.s); m/= (%) 297 
6 

(Mi-clO,-, 171, 296 (M+-HC~O~, 100). 205 (141, 191 (101, 148 (14), l47 (28i, 146 (35), l45 (42), 

118 (651, 117 (221, 107 (91, '33 (361, 92 (20). 91 (28). 77 (24). 

1 
6b, R =4-H C0.C6H4, R ~ = c ~ H ~ ;  (1.92 g, 93%) yellow prisms; mp 131-133°C (from methanol); (Found: 

3 
C, 46.62; H, 4.08; N. 13.48. C H C1N 0 S requires C, 46.55; H, 4.15; N, 13.57 % l ;  v (cm-') 

16 17 4 5 ""5 
3297. 3237. 1633. 1503, 1422, 1290, 1257, 1180, 1095, 1046, 900. 839, 767, 72'2, 694;6 ( H. 60 

MHz) (CDCi3) 8.00-7.04 (9H.m). 3.95 (6H.s); m / z  (%) 313 (M+-c~o -, 141, 312 ( M + - H C ~ ~ ~ ,  1001, 221 
4 

(201, 207 (81, 165 (15), 163 (26). 162 (30), 161 (301, 147 (18). 134 (501, 107 (341, 93 (201, 92 

(22). 91 (30), 77 (18). 
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1 3 4 
7a, R =CH3, R =H. R =C6H5; (1.48 g, 89%) yellow prisms; rnp 233-235°C (from ethanol); (Found: C, - 
39.66; H, 3.78; N, 16.91. C11H13C1N 0 S requires C, 39.70; H, 3.94; N. 16.84 g): v max(cm-l) 

4 4 
3243, 1623, 1553, 1424, 1351, 1239, 1113, 1056, 930, 767, 700, 672; m/z ( % )  233 (M+-c~o~-, 2), 

232 (M+-HCIO~, 19). 115 1901, 104 (16), 103 (2), 90 (1001, 89 (421, 77 (IS), 73 (16), 70 (61, 69 

(15). 

4 
7b, R'=~-H C0.C H R~=H. R =C H ; (1.34 g, 63%) yellow needles; mp 229-231°C (from ethanol): - 3 6 4' 6 5 
(Found: C, 48.13; H, 4.20; N. 13.04. C H C1N 0 S requires C, 48.06; H, 4.03; N. 13.19 % ) ;  

17 17 4 5 
v (cm-') 3226. 1627, 1605, 1497, 1422, 1310, 1262, 1187, 1120, 1045, 931, 837, 760, 710. 692: "lax 

m/z  1%) 325 (M+-cIO~-, 101, 324 (M+-HC~O~, 331, 220 191, 207 (42). 163 123). 162 (421, 161 1301, 

147 1151, 133 140). 119 (2). l04 (67). 10'3 (191, 90 (1001, 89 (301, 77 (261. 

1 
7c, R =CH3, R ~ = C H  R'=~-c~.c H ; (1.20 g, 63%) white prisms; mp 148-150'C (from ethanol); 3' 6 4 
(FounJ: C, 37.70; H, 3.59; N, 14.58. C H C1 N 0 S requires C, 37.81; H, 3.70; N. 14.70 % ) ;  

-1 
12 14 2 4 4 

(cm 1 3247, 1610, 1555, 1429, 1363, 1211, 1092, 1013, 843, 832, 805, 766, 718; m/= (%l  283 
max - 

(M++2-c104 , 3). 282 ( M + + ~ - H C ~ O ~ ,  111, 281 (M+-c~o~-, 101, 280 IM+-HC~O~, 29). 154 (3), 152 (g), 

140 (30). 138 (loo), 125 Ill), 123 (171, 115 (911, 113 (3), 111 (l), 73 (16), 69 (14). 

3 4 
7d, R'=~-H~C.C~H~, R =CH3, R =4-C1.C H ; (1.76 g, 77%) yellow needles; mp 197-199°C (from etha- - 6 4 
"01); (Found: C. 47.43; H, 3.89; N. 12.40. C H C1 N 0 S requires C, 47.27; H, 3.97; N, 12.25 

18 18 2 4 4 
% ) ;  Vmax(crn-l) 3239, 1614, 1532. 1492. 1308, 1246, 1189. 1092, 1031, 843. 822, 764, 712; 6 ('H, 

60 MHz)(CDC13/TFA1 8.11-7.52 (8H.m), 4.29 13H,s,CH3N1, 2.58 (3H,s1, 2.51 (3H,s1; m / z  ( % l  359 

(Mt+2- C104-, 31, 358 (M'+~-HCIO~, 131, 357 (M+-c~o~-, 101, 356 ( M + - H C ~ ~ ~ ,  401, 191 (41), 154 

(41, 152 (81, 149 (121, 147 (231, 146 1181, 145 1211, 140 (341, 138 (1001, 113 (4), 111 Ill), 

103 (561. 91 (14). 

1 
8, R =4-H C C H ; 11.60 g, 89%) white prisms; mp 195'C (from ethanol); (Found: C, 46.82; H, - 3 ' 6 4  

5.01; N, 11.80. C ~ ~ H ~ ~ C I N  o S requires C, 46.73; H, 5.04; N, 11.68 %I : v (cm-') 1608, 1543, 3 4 "lax 
1506, 1456, 1350, 1280, 1095, 1036, 912, 820, 719, 625; 6 ('H 200 MHz)(UMSO-d6) 7.78 

(2H.d,J=8.10Hz). 7.45 (2H,d,J=8.10Hzl, 4.20 (3H,s.CH N). 3.82 (4HVt,J=6.43Ha), 2.43 (3H,s), 2.13 
13 

3 
(4H.t,J=6.43Hz); 6 ( C) 165.08 (C-21, 152.86 (C-5). 142.78, 130.17, 126.40, 124.33. 54.89, 

40.76 (CH3N), 25.71, 21.00; m/= ( % l  260 (M+-c~o~-, 381, 245 (301, 190 (12), 149 (101, 147 IlBI, 

146 (85). 145 1100). 131 (12). 118 (851, 117 (711. 91 (601, 74 (15). 73 (211, 70 (301. 

1 
9, R =U-H3C.C6H4; 11.24 g, 74%) vhite prisms; mp 160-162°C (from methanol); (Found: C, 39.57; H, - 
4.63; N. 16.58. C11H15C1N 0 S 'equires C, 39.47; H, 4.52; N, 16.74 %l; v (cm-') 3320, 3215, 4 4 Pax 16G8, 1568, 1505, 1407, 1318, 1272, 1189, 1091, 913, 842, 725, 670; 6 ( H, 200 MHz)(DMSO-d6) 

7.72 (2H.drJ=8.11Hz), 7.38 (2H.d.J=8.11Hz). 6.71 (2H,s,NH.), 4.10 (3H,s,endo CH3N), 3.69 (3H,s, 
L 

exo CH3N), 2.39 (3H.s); 6 (13c) 171.65 (C-21, 154.51 (C-5). 142.53, 130.04, 126.32, 124.54, 

44.14 ( e x 0  CH 1. 41.08 (endo CH l ,  20.97; m / z  ( % l  235 I M + - c ~ ~ ~ - ,  4) 220 181, 219 (571, 147 Ill), 
3 3 

146 (loo), 145 (70). 118 (36), 117 (231, 102 (10). 91 (171, 73 (8). 

Preparation of 3 - ~ e t h y l - ~ - ~ 2 - ( p - m e t h ~ w b e n e ~ l i d e n e l - l ~ e ~ l ~ ~ ~ i n o ~ - ~ ~ ~ - ~ l ~ l ) - l , 3 , ~ m i a -  

diazolim Perchlorate 10. To a suspension of 3-methyl-2-(l-methylhyddddiii)-5-(p-tolyl)-l,3,4- 

thiadiazolium perchlorate 2 (0.33 g, 1 mmoll, in dry toluene (10 ml), p-anisaldehyde (0.20 g, 
1.5 mrnol) and trifluoroacetic acid (0.02 g )  were added. The mixture was stirred under reflux tern- 
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13b, R'=~-H~co.c H ; (1.20 g, 93%) white prisms; mp 184'C (from dimethyl sulfoxide); (Found: C, 
6 4 

60.41; H, 4.74; N. 16.21. c ~ ~ H ~ ~ N ~ o ~ s ~  requires C, 60.45; ~ ~ 4 . 6 8 ;  N, 16.27 %) ; v max(cm-l) 1602, 

1574, 1506, 1308, 1251, 1177, 1036, 922, 832, 758, 690; 6 ('H, 60 MHz)(DMSO-d6) 7.50 

(4H.d,J=8.9Hz), 7.08 (4H.s), 6.83 (4H,d,J=8.9Hzl, 3.77 (6H,s.CH30), 3.66 (6H,s,CH3N); mlz (%) 

516 (M', 381, 355 (101, 350 (19). 323 (141, 310 (14). 296 (101, 258 (61, 221 (31, 193 (41, 162 

(51). 151 (131, 133 (1001, 119 (22). 108 (101, 90 (20). 77 (7). 

IX, R'=U-O N C H ; (1.28 g. 94%) red prisms; mp 196'C (from dimethyl sulfo~ide); (~ound: C. 2 ' 6 4  
52.90; H, 3.21; N, 20.36. C24H18N804S2 requires C, 52.74; H. 3.32; N, 20.36 %); v max(cm-l) 

1593, 1574, 1528, 1510, 1487, 1418, 1335, 1233, 1008, 848, 749, 687; m/z ( % l  546 (M+, 301, 369 

(131, 365 (161, 337 (201, 325 (10). 311 (11). 250 (281, 178 (12), 177 (881, 176 (481, 149 (1001, 

148 (831, 134 (101, 122 (5), 103 (451, 102 (801, 90 (251, 77 (12). 76 (40). 

Preparation of 2-Dicy~omethylene-~~p~tho~henyl)-3-methyl-2.3-dihydm-1.3.4-thiadiazole 14. 

TO a solution of 5-(p-methoxyphenyl)-3-methyl-2-methylthio-l,3.4-thiadiazolium perchlorate g 
(2.14 g, 5 mm011 in dry acetonitrile (15 ml), equirnolar amounts of malononitrile (0.33 g, 5 

mmol) and triethylamine (0.51 g, 5 mmal) vere added, and the mixture was stirred at roam tempe- 

rature for 12 h. The solvent was then removed off, and the residue was triturated with ethanol 

(10 ml). The resultant solid was filtered off, dried and recrystallized from chloroform to give 

14 (1.15 g, 85%) as white prisms; mp 188-190°C; (Found: C, 57.60; H, 3.81; N, 20.75. C H N OS - 
1 13 10 4 

requires C, 57.76; H, 3.73; N ,  20.73 X ) ;  v (cm- ) 2204, 2165, 1606, 1546, 1504, 1456, 1413, 

1319, 1260, 1179, 1020, 926, 842, 723; 6 ( H, 60 MHz)(CDC13/TFA) 7.84 (2H,d,J=8,8Hzl, 7.18 

(2H.d,J=8.8Hz), 4.23 (3H.s,CH3N1, 3.98 (3H,s,CH301; m l z  ( % )  270 (M+. 1001, 755 (81, 230 (171, 

165 (10). 151 (751, 134 (161, 133 (85). 122 (171, 119 (6). 108 (131, 90 (29). 

Reactim of 1 with Aldoximes. General Procedure. 

TO a well stirred solution of 3-methyl-2-methylthio-5-substituted l.3,4-thiadiazolium salt (10 

rnmol) in dichloromethane (20 ml), equimolecular amounts of the appropriate aldoxime (10 mm011 

and triethylamine (1.01 g. 10 rnmol) were added, and the mixture was allowed to stand at room 

temperature for 3 h. The solvent was then removed under reduced pressure at room temperature, 

and the residual material was extracted with n-hexane (4 x 20 ml). Removal of the solvent under 

vacuum, at room temperature, yield the crude nitrile, which was purified either by sublimation, 

distillation under reduced pressure, or by column chromatography using n-hexaneldichloromethane 

(2:ll as eluent. The pure nitriles obtained were all known and w e r e  characterized by comparison 

of their ir and 'H nmr spectra with those of pure samples. Yields are given for the reactions in 

which g was used (Table 1). The ""extracted residue was triturated with water (10 ml), filtered 

off, washed with n-hexane (10 m11 and crystallized from ethanol to give the corresponding 3-me- 

thyl-Z-oxo-2,3-dihydro-1.3,U-thiadiazole 16. 
Compounds - 16 w e ~ e  also prepared in near quantitative yields by treatment of the starting 1 with 
catalitic amounts of triethylamine in aqueous methanol at reflux temperature for 0.5 h. 



16% R'=U-H C C H ; (8344%) whlte needles; mp 118-12O0C; (Found: C, 58.15; H, 5.00; N, 13.60. - 3 ' 6 4  

C H N OS requires C, 58.23; H, 4.89; N, 13.58 $1; v max(cm-l) 1669, 1615, 1495, 1408, 1345, 
10 10 2 

1 1287, 1251, 1024, 843, 818, 701, 634; 6 H, 200 MHz)(CDCl l 7.52 (2H,dd,J=6.33Hz,J=1.77Hz). 
3 

7.20 (2H,dd,J=6.33Hz,J=1.77Hz), 3.59 (3H,s,CH3N), 2.37 (3H.s); 6 (13c) 169.34 (C=O), 149.85 

(C-51, 140.93, 129.48, 127.84, 125.57, 34.11 (CH3R), 21.26; m l r  (%) 206 (M', loo), 149 (81, 147 

(GO), 146 (92). 145 (841, 118 (321, 117 (151, 91 (501. 90 (10). 

1 
16b, R =4-0 N C H . (83-95%) yellow needles; mp 183-185'C; (Found: C, 45.59; H, 2.88; N, 17.82. - 2 ' 6 4 '  

-1 
C H N 0 S requires C, 45.57; H, 2.97; N, 17.71 % l ;  (cm 1668, 1607, 1530, 1407, 1350, 
9 7 3 3  max 
1285, 1254. 1019, 854, 753, 686, 637; 6 ('H 60 MHz)(DMSO-d6) 8.50 (2H,d.J=8.6Hz), 8.09 

(2H,d,J=8.6Hrl, 3.69 (3H,s.CH3N); m l r  ( 8 )  237 (M', 1001, 178 (81, 177 (831, 149 (27). 122 (2), 

l04 (31. 103 (241, 89 (41, 77 ( 3 ) .  

R e a c t i o n  of 1 w i t h  Carboxylic Acids. G e n e r a l  Procedure. To a suspension of the corresponding 

3-methyl-2-methylthio-l.3,4-thiadiazolium salt 1 (10 mmol) in chloroform (50 ml), anhydrous 
potassium carbonate (5.53 g, 40 mmol) and equi~nolar amount of the appropriate carboxylic acid 

(l0 mmol) were added, and the resulting mixture was stirred at reflux temperature for 9 h. The 

warm solution was separated by filtration, the solvent was removed under reduced pressure, and 

the residual material was extracted with n-hexane (4 x 20 ml). Removal of the solvent afforded 

the corresponding methyl ester 18, which was purified either by column chromatography using 

n-hexaneldichloromethane (2:l) as an eluent, or by distillation under reduced pressure. The pure 

methyl esters obtained are all known and were characterized by comparison of their ir and 'H nmr 

with those of pure samples. Yields are given for the reactions in which g was used (Table 1). 
Trituration of the ""extracted residue with water (10 ml) and subsequent filtration of the solid 

formed, allows the isolation of the corresponding 3-methyl-2-thioxo-2,3-dihydro-1,3,4-thia- 

diazoles 19, which were crystallized from ethanal. 

1 
19b, R =4-H C C H ; (76.81%); yellow needles; mp 129'C; (Found: C, 53.97; H, 4.60; N, 12.49. - 3 ' 6 4  

-1 C10H10N2S2 requires C, 54.03; H, 4.53; N. 12.60 % l ;  vmax(cm 1 1610, 1495, 1417, 1349, 1298, 
1 1248, 1135, 1117, 1025, 906, 817, 723; 6 ( H, 200 MHz)(CDCl ) 7.53 (2H,dd,J=6.37Hc,J=1.78Hz), 

3 
7.24 (ZH,dd,J=6.37Hz,J=1.78Hz), 3.92 (3H.s.CH3N), 2.39 (3H.s);6 185.00 (C=S). 156.96 (C5), 

141.99, 129.77, 126:23, 125.83, 38.82 ICH3NI, 21.39; mlr 1%) 222 (M', 1001, 149 (241, 147 (61, 

l46 (321, l45 (311, 132 (261, 118 (711, 117 (241, 105 (511, 103 (81. 91 (211, 76 (14). 73 (7). 

1 
19c, R =4-H CO C H ; (78-80%) ; yellow needles; rnp 139-141°C; (Found: C, 50.50; H, 4.28; N, - 3 ' 6 4  

11.70. c ~ ~ H ~ ~ N ~ o s ~  requires C, 50.40; H. 4.23; N. 11.75 %) ; v max(cm-l~ 1604. 1499, 1422. 1356, 
1 1307, 1294, 1263, 1177, 1034, 838, 722; 6 ( H, 60 MHz) 7.70 (2H,d,J=9,2Hzl, 7.08 (2H.d,J=9.2Hz), 

3.97 (3H.s,CH301, 3.91 (3H,s,CH3N); m/?. ( % l  238 (M'. 1001, 223 (16). 165 (13). 163 (261, 162 

(42). 161 (441, 134 (60). 133 (301, 119 (121, 107 (151, 73 (23). 

19d, R'=U-O N C H ; (76-83%) ; orange prisms; mp 185-186°C; (Found: C, 42.61; H, 2.79: N, 16.62. 
2 ' 6 4  

1 
C H N 0 S requires C, 42.68; H, 2.79: N. 16.59 %I; v m a x ( ~ m -  ) 1603, 1520, 1425, 1343. 1297, 9 7 3 2 2 
1250, 1151, 1026, 852, 735, 706, 687; 6 (IH, 60 MHz) (CDC13) 8.61 (2H,d,J=9.3HzI, 8.14 

(2H.d.J=9.3Hz), 3.90 (3H,s,CH3Nl; m/z  ( % l  253 (M+, 1001, 177 (271, 176 (17), 149 (241, 148 (31, 
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Reaction of 3-Methyl-5-substituted 2-ox-1.3.4-thiadiaeole 16 with Phosphorus Pentaaulfide. 

General Fnxedure. To a suspension of the apropriate gi (5 mrnol) in toluene (50 ml), phosphorus 

pentasulfide (3.33 g, 15 mrnol) was added, and the reaction mixture was heated under reflux 

temperature far 48 h. The warm solution was filtered, and the solvent was partially removed 

under reduced pressure. The crystals formed were collected by filtration, and recrystallized 

from ethanol to give and in 71% and 79% yield, respectively. 

General Pmcedvre for the Preparation of 3-Methy1-2-methylthi~5-5-5-bbtituted 1.3.4-thiadiazolium 

Tetrafluoroborates 20. To a solution of the corresponding 3-methyl-5-substituted 2-thioxo-2.3- 

dihydr.o-1,3,4-thiadiazole 19 (5 mmol) in dry dichloromethane (15 ml), an equimolar amount of 

trirnethyloxonium tetrafluoroborate (0.74 g. 5 mmol) was added, and the mixture was stirred at 

reflux temperature for 4 h. On cooling, the separated solid was collected by filtration, washed 

with ether (2 x 5 al) and recrystallized from suitable solvents to give g. Spectral datas were 
in complete agreement with those of the corresponding perchlorates 1. 1 

ZOa, R'=~-H C.C H ; (1.44 g, 89%); white prisms; mp 165-167°C (from dichloromethane); (Found: C, - 3 6 4  
40.77; H, 4.08; N, 8.59. C 11 H 13 BF 4 N 2 S 2 requires C, 40.76; H, 4.04; N, 8.64 % l .  

1 
20b, R =4-0-N.C H ; (1.47 g, 83%); white prisms; mp 235-237-C (from acetanitrile); (Found: C, 

L 6 4  
33.78; H, 2.90; N, 11.91. C10H10BF4N302S2 requires C, 33.82; H, 2.84; N, 11.83 % l .  
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