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THE SYNTHESIS OF THlENOTRlAZOLOTHlAZtPlNES 
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Central  Research Laboratories, Yamanouchi Pharmaceutical Co. Ltd., 

21 Miyukigaoka. Tsukuba. Ibaraki  305, Japan 

--Some der ivat ives o f  thienotriazolothiazepine, a novel 

heteroazepine, were synthesized. These compounds showed anti-PAF 

ac t iv i ty .  

I n  1986. WEB-2086 Ill, which is characterized b y  i t s  thienotriazolodiazepine skeltone, was 

repor ted to  exh ib i t  anti-PAF (platelet act ivat ing factor)  ac t iv i ty . '  Following th is  report ,  a 

number  of thienotriaroladiazepine der ivat ives have been synthesized and tested for their  ant i -  

PAF ac t iv i ty .  

I n  a search fo r  potent and oral ly act ive PAF antagonists, we were interested i n  th is s t ruc ture  

and  planed to  synthesize i t s  s t ruc tura l ly  related analogue, thienotriazolothiazepines (21. While 

some benzotriazolothiazepines I31 have been reported.2 there have, to the best of our 

knowlege, been no repo r t  on the synthesis of thienotriazolothiazepines. Now.we repor t  the f i rst  

synthesis o f  thienotriarolothiarepines. 

Synthet ic route  is shown i n  Scheme I. F i rs t ,  the  o-cyanoketane l w 3  was treated wi th  1.4- 

dithiane-2.5-diol and E ~ ~ N '  or 1-butanal, su l f u r  and E ~ ~ N ~  to  g i ve  the 2Laminothiophene 1%. 

49%) or i ts e thy l  analogue I5b. 57%). respect ively.  Protection o f  the  amino group of 5 w i t h  1- 

b ~ t o x ~ c a r b o n y l  (Boc l  g roup  (6a: 63%. 6b: 64%) followed b y  reduct ion lNaBHq, DMFI furnished 

the alcohols l7a:  88%. 7b: 76%). 



Scheme I 

a) 1,4dithiane-2,5diol, Et3N, dioxane, b) I-butanal, sulhrr, Et$N, 
CI B w O ,  10%NaOH q., M F ,  d) NaH, Boc20, DMF, e) NaBH 4, DMF. 
f )  PPh3, DEAD, ethyl thioglycolate, benzene, g) IO%NaOH aq. ,  MeOH, 
h) (COC1)z. DMF, CHzCIz. i) (COCI)z, DMF. CH2C12 then TFA, 
11  Lawesson's reagent, toluene, k) H2NNH2.H20, THF, I) MBC(OM~)~, 
m) Br,, pyridine 
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The alcohols I71 were t reated under  Mitsunobu condit ions (Ph3P. DEAD. e thy l  thioglycolate. 

benzene1 to  prov ide the sulf ides6 18a :35%. 8b: 68%). which were hydro lyzed to  g ive  the 

carboxyl ic acids 1 %  97%. 9b: 92%). 

Now that  we obtained the desired precursor  f o r  the  thiazepine r ing .  the stage was set f o r  the 

cyclization. Cyc l im t i on  of 9 t o  the thiazepine (101 was ef fected b y  treatment w i t h  oxaly l  

chlor ide (10a: 14%) or  w i t h  axaly l  chloride and  tr i f luoroacet ic acid 110b: 67%). 

The construct ion of the t r ia ro le  r i n g  was readi ly performed under the  conventional condit ions. 

Treatment o f  10 w i th  Lawesson's reagent7 gave the thiaamide l l l a :  97%. l l b :  77%). A t  last, I 1  

was converted i n to  the thienotriarolothiazepine 12a: 37%. 2b: 47%)' b y  the succesive treatment 

wi th hydrazine monohydrate and tr imethyl  orthoacetate. In the same manner, the bromide 12c18 

was obtained i n  57% yield from l l c  ,which was prepared from l l a  b y  brominat ionlBr2.  pyr id ine ;  

95%). 

Thienotriazolothiazeplnes I21 were tested for the i r  ac t iv i ty  i n  inh ib i t ing  rabb i t  platelet 

aggregation induced b y  P A F . ~  Al l  compounds synthesized here exh ib i ted  ant i -PAF ac t iv i ty  

ITab le l ) .  

Thus we achieved a synthesis o f  a novel heteroarepine, thienatriazolothiazepines. which showed 

anti-PAF ac t iv i ty .  
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Table I. Inh ib i t ion  of ~ ~ ~ ( 1 0 ~ ~ ~ ) - i n d u c e d  Platelet Aggregat ion i n  Rabbit P.R.P 

Compound 1 c ~ ~ 1 1 o - 6 ~ )  

2a 2 1 

* Inh ib i t ion  of platelet aggregat ion a t  the cocentrat ion 
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