
HETEROCYCLES, Vol 14, No' 5, 1980 

Tasei Ueda, Noriyuki Smaki, Nori~chi Oda, and Ism  to* 
Faculty of Pharmaceutical Sclences, Nagoya City University 

3-1, ~anabe-dori, Mizuhoku, Nagoya, 467, Japan 

Abstract - 'Itx, m l  heterocyclic ring systems involving the piprazine - 
ring and the benzothiadiazocine or dithiadiazabicyclodecane skeleton were 

synthesized : lhe reaction of 3,6-dibr-l,4d-+yl-2,5-piperazinedione 

(I) with an equivalent rmle of o-irmirnthiophenol in ethanol in the presence 

of sodim ethoxide or in pyridine gave 4,11-~thyl-2,3,4,5-tetrahydr~2,5- 

imimthanw6H-benzo[al [1.4,6lthiadiazocine-3,12-decane (114 , while the 

reaction of I with t m  mles of o-aminothiophenol gave 3.6-bis(2-aminophenyll- 

thio-1,4-dimethyl-2,5-piperazidiorte (IIIal . The reaction of I with an 

equivalentrmle of ethanedithiol in ethanol in the presence of sodium eth- 

oxide gave 7,9-~azabicyclo[4.2.2ldecane (Ivl, which was also synthesized 

fnm 3,6dihydmxy-1.4-dimethyl-2,5-piprazi&one (Vl and ethanedithiol 

m dioxane in the presence of zinc chloride. 

3 Fungal mtabolites such as gliotoxin,' sporidesninr2 and chaetocin contam the epldithia-2.5- 

piperazinedione ring which is an impartant partial sbcture to exhibit biological activity. 

The rrost simple ampound of this ring system is 1,4-dimethyl-3,6-epidithio-2,5-piprazinedione 

which has been synthesized by TTCWTL.~ We have been interested in the syntheses of xm new 

variations of this unique ring system and we now wish to report the syntheses of two novel heterw 

cyclic ring systems ; 4 , 1 1 d ~ t h y l - 2 . 3 , 4 , 5 - t e t r a h y d r o - 2 , 5 - i 7 u n l l  [1,4,6lthia- 

diazacine-3.12-decane (I11 and 7 ,9-dirrethyl-8, 1 0 d i o - 2 , 5 - & t h ~ a - 7 , 9 ~  

(Ivl . 

The reactlon of 3,6-d1bm-1,4~thyl -2 .5-p1peraz inedione~ (11 with thiols (2 equivalent rmlesl 

in the presence of sodim ethoxide in ethanol gave the corresponding 3.6-dialkyl(or diaryllthio- 

1,4-dimthy1-2,5-piperazinediones (IIIa-el in 47-788 yields. Whereas the reaction of I with an 

equivalent mle of o-aminothiopheml in pyridine or in the presence of sodim ethoxide in ethanol 

gave IIa [colorless needles (fnm EtOHI of mp 246-247 Cl in 648 yield. The structual assighnwt 



was carried out as follows : The e lmen ta l  analysis and mss spectnm, [m/e=263 (M+I I agreed with 

the formula (C,,H,,N3O~SI of IIa .  The IR spec- sh- an absorption due to a secondary amine 

a t  3340 an-'. me FEm s p e c t m  (6 CDC1'l agreed well with the assigned structure ; 2.84 (3H, s, 
ppm 

N-Me). 2.92 (3H. s, N-Me), 5.08 IlH. s. one brigehead proton near the sulfur  a h ) ,  5.05 (Ui, d, 

J=9 Hz,  another brigehead proton neighbouring -NH- groupl, 6.52 (lH, d. J=9 Hz, M1, disappeared on 

D,O-exchange). 6 . 9 6 7 . 4 0  (AH. m, a rumt i c  protons). Acetylation of I I a  with ace t ic  anhydride i n  

the presence of pyridine gave I I b  Imp 198-199 C, 87% yield, rn (108 solution i n  CDcl,) 6 : 1.78 

(3H, S, -=I. 2.45 (3Hr s, N-Me), 3.25 (3H. s, N-Mel, 4.92 I l H ,  s, one brigehead proton near 

the sulfur  a h ) ,  5.76 (1H. s, another brigehead proton near the ni-en a h ) ,  7.0&-7.55 (4H. 

m, a m t i c  protons1 I . 
Although the stereacbanical studies of IIIa-e were not carried out, each of these ccmpounds s- 

to be e i ther  cis o r  trans form and is not a mixture of the both forms on the basis of m spectra 

and gas chnmatography. - 
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The r ead ion  of I with an equivalent mle of ethanedithiol in ethanol i n  the presence of sodim 

ethoxide gave IV i n  55% yield : mp 255-257 C, m lo r l e s s  prisms f m  chloroformether (l:l), I R  

v E  4' : 1660 (C=O), Pam (10% solution in CoC1,)  6 : 3.10 (6H, s, 2xN-W) , 2.98 and 3.08 

(each 2H, each d,  J=4 Hz, -CHaHbCHaHb-), 4.80 (ZH, s, t m  bridghead protons). Mass s w  : 

+ 
m/e=Z32 (M ). 'lhe e l emnta l  analysis agreed w i t h  the f o m l a  C.H,,N,02S,. 

Canpound (I) was readily converted to 3.6~ydro~-1,4-dirrethyl-2,5-pi~azinedi~e (Va) (mp 232- 

234'~. m/e=174 (M+)I by the treatrrent with water.5 The IWR spectnnn of Va c2.96 (6H, s, 2x N-Me), 

4.91 (2H, d,  J=7 Hz, 2 X  CH ) ,  6.78 IZH, d ,  J=7 Hz, 2X OH)] indicated one counterpart of the 

possible t m  diastereoisawrs,  but further stereadranical studies wre not carr ied out. heatmnt 

of Va with an equ iva l en tmle  of e thand i th io l  and zinc chloride i n  dioxane gave IV i n  50% yield. 

ethanedithiol /CH"=H' 'S 

I 
NaOEt in EtOH ~ 7 4  Me 
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