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Abstract- The t l t le  compound ( ? I  1s obtamed in 15% yield from the - 
reaction of equmolar  amounts of 2.5-dimercapto-1.3,L-th1adiarole ( ; I ,  

d~bromomethane and potassium hydraxtde in ethanol. A pos s~b le  mech- 

antsm, involvmg the self-condensation of the extremely reactive interme- 

d ia te  3-bromomethyl-5-mercapto-l,3,4-thiadiazoline-2-thione (!;a1 to 

macrocycle ( A ) ,  i s  proposed. 

Following our research work on the mclusion of 1,3,&thiadiazole moieties in a macrocyclic 
1 

framework , we report herein the 'one-pot' formation and a possible genesis of 1.8.15-trithia- 

[2.2.2] (3,5)-1,3,4-thlazollnophane-4,ll.l8-trithione (!12, isolated i n  the course of our studlee 

on the b a s e i a t a l y s e d  reaction of 2.5-dtmercapto-1.3.4-th~adiarole ( ? I  wlth a l iphat ic  dlhalldes.  

T h ~ s  i s  the h r s t ,  to  the best of our knowledge, example af enforcement of 1,3,&thiadiezoline- 

2-thmne moieties in a macrocyclic a r r a y .  

Theoretically, the s t a r tmg  dithiol (21 can e n s t  i n  any  of three tautomeric forms ( ? a ) ,  

(?b l ,  and  ( 2 ~ 1 .  Despite the demonstrated preponderance of the 2-mercapto-5-thione Itructure 

(zbl  both in the solid s ta te3  and solution4*, d ~ r e c t  alkylation of (21 with a lkyl  halides in 

7 alkaline medium has  been reported to  give only 5-alkylation . 
In  order t o  produce thiadmzolophanes with brldging methylenes, dithiol (21  was treated 



with one equivalent of CH2Br2 in boiling ethanol in the presence of two equivalents of 

KOH, under h~gh-dilutmn condltlons. From the reaction, a crys ta l lme compound of molecular 
2 

formula C H N S mp 265-267 T IDMF) [MS. !/: 324 IF', 10%: 'H nmr ( [  H6]DMS0, 120 'C I 
6 4 4 6 '  

6 5.27 1 ,  was isolated in  25% yield. To thls compound the 1,3.9.11-tetrathia[3.3](2.5)-1,3,4- 

thiadlazolophane structure (3) was tentatively assigned on the bas is  of a camparison of 

the chemical shift  of i t s  methylene protons ( 6  5.271 with those of models di-(5-methylthio- 

l,3,4-thladiarol-2-ylthidmethane 14)' and 1,3.9.11,17,19-hexathia[3.3.3]l2,51-1,3.4-thiadiar~ 

lophane 15)' , which were found a t  d 5.20 and 5.22, respectively. On the other hand, the 

methylene protons between the endocyclic nitmgen and the bridged sulphur atom as i n  model 

compound (6)" resonate a t  6 5.85. Nevertheless, the mass spectrum of the new macrocycle 

shows ions a t  m/e - - 248 ([M - C S ~ ] ' .  2%) and 172 ([M - ZCS~]+, 69%). indicatmg the possibihty 

of the alternative structures 1:) and (81. I3c nmr spectroscopy has  been shown to provide a 

powerful tool for distinguishing between substitution on nitrogen and/or sulphur in hetero- 

aromatlc thlols capable of thiol-thione tautomensrnl1 ; unfortunately, no I3c nmr spectra could 

be ohtamed for the new macrocycle, because of i t s  sparing solubility i n  most organic solvents. 

Thus, to conf lm the assignment made, a stepwise synthesis of (3) was attempted via the  
12 

known intermediate dl-(5-mercapt~1.3.4-th1adiazol-2-ylthiolmethane (91 . Surprismgly,  

treatment of the mono-potassum sa l t  of (21 (generated by addition of one equivalent of 

KOH to 21 wlth one equivalent of CHZBrZ in aqueous ethanol did not produce the expected di- 

thml ( 9 ) .  but gave (15%) the new macrocycle 1,8.15-tnthia[2.2.2](3,51-1,3,4-thisd1arol1no- 

phane-4,11,18-tr1thione I l l ,  mp 176-179 T lH201 [MS, - m/e - 486 IM', - 2.7%); 'H nmr I [~HJDMSO) 
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2 13 
65.09; nmr ( [  H IDMSOI. ppm from TMS: 188.5 iC=Sl, 155.6 (C-$1, a n d  39.5 INCH $1; Cnmr 

2 
6 2 

I [  H ]Me COI: 190.9 (C=Sl. 156.1 (C-$1, and 38.3 ppm (NCH S l l .  along with a considerable 
6 2 2 

amount of uncha rac t e r~ red  gummy m a t e n d .  

Convmcing evidence for structure I!) was provided by  comparison of the 13c chemical-shift 

valueJ of the two magnetically non-equivalent endocycl~c carbon atoms in the heterocyclic 

subunits of 1:) wlth those i n  models Z-methylthlo-4-methyl-l.3,4-thladiamline-5-thione 
13 2 10 

[ C nmr I [  H6]MeZCO) 186.7 (C=Sl, 157.6 (C-5). 39.0 INMe), and 15.8 ppm 15MeIl a n d  16) . 
Conversely, the macrocyclic Isomer (5 )  exh ib~ ted  the expected smg le  peak for the endocyclic 

9 
carbons a t  164.7 ppm . I t  is worth noting t ha t  the bridged methylenes in I!) experience a 

remarkable shielding relat lve to the methylene in acycllc model (61, with proton and carbon 

upfield shifts of 0.76 and 13.2 ppm, respectively, probably due to the anlso t ropx effect 

of the juxtaposed heterocyclic moletles. 

Owmg to the ambifunctional14 nature of the monoanlon of (31, i t  i s  l lkely tha t  i t s  reaction with 

CH2BrZ gives f i r s t  a mixture of 2-bromomethylthio-5-mercapto-l,3.4-thiad1azole (!!a1 and 

3-bromomethyl-5-mercapto-l,3,4-thiad~arol~ne-2-thlone ( G a l .  Subsequently, both intermedmtes 

might undergo ( i n  their  thiol-thione tavtamerlc forms Lib and !:a1 self-condensation to  

macrocycle in the abse r r e  of b z ,  the l a t t e r  having been consumed to promote the 

f irst  step. To make a choise between the two alternative pathways shown below, two N- 

and S-chlorornethyl model isomers and (i4~16, In whlch substi tutmn of methyl groups for 

N-N 

HS 

Y 
N-N 

[ H s x ~ ~ s c H ~  s~shXH2B] 3 

NH or SH hydrogens forces each molecule in the thiol-thione form, were 

synthesized and subjected to a reactivity test with isomeric thiols 

lL5~1a  and 1L5)13, chosen on purpose because of t h e i r . d ~ f f e r e n t  na ture  

and r e a c t l v t t ~ ~ ~ .  The results  obtained have shown tha t  (&?I  a n d  (!$lun- 

dergo a ready and regloselectlve nucleophil~c displacement by thml sul- 

phur  (as i n  !$) even m the absence of base v ~ t h  no evidence for N-al- 

kyla tmn,  while them reactions with thione su lphur  ( a s  in require ex- 

tended time w ~ t h  only par t ia l  conversion to  the corresponding S-alkyl d- 

nvative18. Moreover, the N-chloromethyl derlvatlve 113) i s  found to beby  -- 



19 
far reactlve than the S-chloromethyl isomer 1%) . 
These data clearly indicate that macrocycle (?I 1s produced by the extremely reactive inter- 

mediate N-brornomethyl derivative ( @ ) ,  the global mechanism belng quite consistent with 
20 

that observed for the Mannlch reaction of (?I . 
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