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Chemistry of hypervalent heterocycllc system related to 6a-thlathlophthene 

has been In conslderable current interest and several systems were synthesized, 

in which X and Y are nitrogen and/or oxygen (3 ' 

We report here the reactlon of 4-aryl-3-aryllmlno-5-lmlno-1,2,4- 

thladlazolldlnes (5, Hector's base)2 with arylcyanamldes In tetrahydrofuran at 

7O“C for l-2 hr, which afforded 1 1 adducts ($ The reactlon mixture was 

treated with column chromatography (alumina) and the products were 

recrystallized from ethanol I3 lla, Ar'=Ar'=Ph, mp 196 O-198 O'C, yield 68%, 

lb, Ar'=Ph, Ar'=p-MeC6H4, 206.0-206.5"C, 40%, lz, Arl=p-MeC6H4, Ar'=Ph, 

216 5-217.5"C, 58%, 12, Ar1=Ar2=p-MeC6H4, 218.0-219.0°C, 32%. 

Refluxing g-2 In anhydrous ethanol for 1 hr in the presence of sodium 

ethoxlde (2 molar) gave 3,5-bls(arylamlno)-1,2,4-thladlazoles (s4 3a, Ar'= 

Ar2= Ph, mp 218.0-219 O'C, yield 40%, 32, Arl=Ph, Ar2=p-MeC6H4, 186.5-187 O"C, 

1 35%, 3c, Ar =p-MeC6H4, Ar'=Ph, 195.0-196.0°C, 53%, 32, Ar'=Ar'=p-MeC6H4, 

212 o-212 sac, 66%. 

These facts can best be ratlonallzed by 1,3-dlpolar cycloaddltlon of2 

with arylcyanamldes (equation 1) and by nucleophlllc attack of ethoxlde ion 

followed by ellmlnatlon of O-ethyl lsoureas which were hydrolyzed with aqueous 

hydrechlorlc acid (equation 2). 
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Table 1 LJV Spectra of the Adduct 

(la) and Some Reference Compounds 

EtOH Compounds Amax , nm ((?~10-~) 

@ 257 (3.50), 292 (1.0) 

2a 239 (1.75) 

2e 256 (2.35), 272 (1.8) Cy 

336 (1.15) 

2 262 (3.40), 307 (2.46) 

3a 268 (4.24) 

(1) 

Ar2NH 

r1 
(2) 

z 
+ Ar1NHCONH2 

Ar%‘H 
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UV spectra of the adduct (2)) 22, 5- 

N-benzoyl (2e) and -phenylcarbamoyl (Lf) 

derivatives of 2, and &a are shown rn 

Table 1 The W spectra of l,a-d_ are 

superimposable and have distinct shoulder 

at around 292 nm (E= 1~10~). uv of $_ 1s 

expected to be the sum of those of Land 

1,1,3-trrphenylguanidlne and cannot have 

any distinct shoulder above 270 nm. 5 

There would be no serious contradictidn 

if the IJV spectra of the adduct (lJ were 

assigned as those of ,5_ However, UV 

spectrum of the hydrochloride (2g) of s (Xmax 239 nm) in acetonltrlle shifted 

to longer wavelength by 11 nm as expected for the structure 2g which has a N 

carbonrum ion stabilized in a heterocycle, while that of the hydrochldrlde of 
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the adduct (lJ showed no change probably because of dlssocl- 

P 
Yh 

Y 

atlon in dilute acetonltrlle solution. This fact implies that 

K$ NH2Cl' adduct (3 does not contain a guanldlno group as in Land A. 

2&3 
IR spectra of the adducts (lJ show a common strong band 

at 1660-1670 cm -1 and there 1s no other absorption between 

1600 and 2800 cm -1 In view of IR spectra of 2.2 and guanldlnes', this strong 

band can be ascribed neither to 5_, nor to 3 and can only be realized as that of 

C=N bond contained in a five-membered ring (AJ as influenced by electron- 

withdrawing effect of the hypervalent sulfur atom6 or non-conjugating arylimino 

bond in a five-membered ring (tautomerlc forms ofA7). 

MS spectra of& are rather simple. Each spectrum of J shows weak but 

distinct parent peak (M+ 0.3-O 5%) and (M-S)? peak (0.2-0.4%). Ma]Or fragmen- 

tation pattern of 2 1s realized such as that the parent radical catlon affords 

B and 3 as intermediates, with loss of phenylcyanamlde and p-tolylcyanamlde, 

respectively. The intensity of k 1s always greater than that of J$ for all h 

Fragmentation patterns of B_ and c can be simulated by those of s and 2 as 

shown below. 
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5-N-Acetyl, -carbamoyl, -benzoyl (s), -phenylcarbamoyl derivatives (2f) 

of 2a, show the same type of fragmentation pattern below m/e 268 as that of 22, 

100. 7 

including the pattern c as a common path, which is not observed in &and 3_. 

Prom these facts, it can be concluded that the structure of the parent radical 

cation is as shown for Lb with N-S-N bond, although this fact cannot be strong 

support for the presence of N-S-N bond in A, because of possible cyclisation of 

parent radical cations from 5 and 6_ 

Considering all the data described In the text, we now assign the most 

probable structure of the adduct (A) to be 3-aryl-2, S-bls (arylamino)[l,2,4]thia- 

diazolo[S,l-e][1,2,4]thiadiazole-7-S" (A) or its tautomeric form, however, at 

present we cannot definitely exclude the structure S-with strong S_N interaction 

wrthout the result of X-ray crystallographic analysis of the adduct (lt). 
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