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OF o - A M I N O T H I O P H E N O L  W I T H  o~-ACETYLENIC 

A. S. N a k h m a n o v i c h ,  T.  E .  O l o t o v a ,  UDC 542.91:547.569.4:  
0 .  G. S k v o r t s o v a ,  T .  N. K o m a r o v a ,  547.385.1 
V.  I .  S k o r o b o g a t o v a ,  a n d  Y u .  A.  M a n s u r o v  

The reac t ion  of o-aminothiophenol  (o-ATP) with unsa tura ted  carbonyl  compounds is known to take place 
s imul taneous ly  at the C = O  and C =C groups,  resul t ing  in the fo rmat ion  of s e v e n - m e m b e r e d  rings [1-31. Sub- 
st~futed ace ty len ic  acids a lso  afford s e v e n - m e m b e r e d  r ings on reac t ion  with o - A T P  [4], but with ace ty lenedi -  
earboxyl ic  acid b e n z o - l , 4 - t h i a z i n - 2 - o n e  is fo rmed  [4]. React ion of l - pheny l -2 -benzoy tace ty l ene  (Ia) with o-  
A T P  in methanol in the absence of a ca ta lys t  gives l -benzoy l -2 -pheny l -2 - (2 ' - aminopheny l th io )e thy lene  and2 ,4-  
d ipheny l - l ,5 -benzo th iazep in  (IIIa) [5]. 

This communicat ion desc r ibe s  the reac t ion  of o - A T P  with the t e rmina l  ~ - a c e t y l e n i c  ketones (Ic) and (Id), 
and with those pos se s s ing  a subst i tuent  at the t r ip le  bond (Ia) and (Ib)o 
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R = t t ' = P h  (a); R =  a-C4H~S, R'--Ph (b); R=Ph, R ' = H  (c); R=a-C~H~S, 
R' = H (d) 

React ion of (Ia) with o - A T P  in an iner t  a tmosphe re  (nitrogen) in me thano l  at 20~ in the p re sence  of t r i -  
e thylamine in glaciaI  acet ic  acid affords  2,4-diphenyI-6,  7 - b e n z o - l - t h i a - 5 - a z a c y c l o h e p t a - 2 , 4 ,  6 - t r iene  (2,4-di-  
phenyl - l ,5 -benzo th iazep in)  (Ilia) in 28% yield. The reac t ion  evidently p roceeds  via an in te rmedia te  ketovinyl 
sulfide (IIa), followed by cycl izat ion and e l iminat ion of a molecule of water .  When this reac t ion  is c a r r i e d o u t  
without the addition of AcOH, the yield of (IIIa) is 16%. In the absence  of t r ie thylamine ,  react ion  of o - A T P  hydro -  
chlor ide with (Ia) affords,  ins tead of the expected (IIIa), low yields (12%) of a s ingle product ,  2 -pheny l -4 ,5 -benzo th ia -  
zole (IV). 

The reac t ion  of o - A T P  with 1-phenyl -2- thenoylace ty lene  (Ib) p roceeds  differently.  In methanol  s o l u t i o n ,  
in the p r e s e n c e  of t r i e thy lamine  and glacia l  AeOH, considerable  res in i f ica t ion  of the reac t ion  mixture  occurred ,  
and it was not poss ib le  to i so la te  any reac t ion  products .  When the reac t ion  was e a r n e d  out in the absence  of 
AcOH, the main reac t ion  product ,  obtained in 61% yield, was 1 - thenoyl -2-phenyl -2- (2 ' -aminophenyl th io )e thy lene  
(IIb). The s t ruc tu r e s  of (Ilia) and (IIb) were  conf i rmed by the i r  IR and PMR spec t r a  (see Table 1). The mass  
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spec t rum of ([11o) showed peaks for  f ragments  corresponding to 2- thenoylmethyl -2-phenyi-4 ,5-benzothiazol ine  
(Vb). It appears  that, on heating in vacuo (IIb) undergoes in t r amolecu la r  cycl izat ion to fo rm (Vb) 

SC(CsHs)=CHCO--~ ) S CsHs 

H (Vb) 

The mass spectrum of (Vb) contains a large peak for the molecular ion with m/z 337 (8%). The peak of 
highest intensity in the spectrum corresponds to the fragment [C4H3SCG] +, with n%/z Iii (100%). The spectrum 

[ s - i  ~ 

also shows strong peaks for the ions [M- (C4H~SCO)] § with wJz 226 (62%), L ~%'}%'-I~-// J with 211 (58%), 

[C4H3SCOCH2]+with m/z 125 (35%), [~ /~s l  +" with m/z 108 (51%), [C4H3S]+with m/z 83 (60%), and [Phi+ with 

m/z v7 (45%). 
Reaction of o-ATP hydrochloride with the ketone (Ib) in the absence of triethylamine afforded 14% of 2- 

phenyl-4,5-benzothiazole (IV). 

Reaction of the terminal G-acetylenic ketches (Ic) and (Id) with o-ATP in alcohol at 60~ under nitrogen in 
the presence of NEt 3 gave the corresponding 2-acylmethyl-4,5-benzothiazolines (Vc) and (Vd) in 22.7 and 4.6% 
yields, and the 3-aeylvinyl-2-acylmethyl-4,5-benzothiazolines (VIc) and (\rid) in 38.5 and 32.3% yields. When 
the reaction was carried out in the absence of NEt 3 and with a molar ratio of ketone : o-ATP of 2 : i, only the 
compounds (Vie) and (VId) were obtained, in yields of 82.3 and 85.4% respectively. The la~er are apparently 
formed as a result of the vinylation of the NH group in the 2-acylmethyl-4,5-benzothiazolines (Vie) and (VId) 
by a further molecule of the ketone ffc) or (Id). In the case of the substituted G-acetylenic ketone fib), vinylation 
of the NH group was not observed, possibly due to steric hindrance by the phenyl substituent. 

The structures of (Vc), (Vd), (VIc), and (VId) were confirmed by their IR, PMR, and mass spectra. The 
mass spectrum of (VIc) contained a peak for the molecular ion with n%/z 385 (6%7, and the ion fragments [M 

(PhCO)] + with m/z 280 (58%), [M- (PhCOCH2)] + with m/z 266 (~4 ~), [~j_N_CH=CHCOPhi with m/z 253 (62%), 

[PhCO] + with m/z 105 (i00%), and [Phi + with m/z 77 (45%). The mass spectrum of (Vid) contained a substantial 
peak for the molecular ion with m/z 397 (8%), and for the ion fragments [M - (C4H3SCO)] + with m/z 286 (65%), 

r / \ . _ s  1+. 

m/z III (i00%), and [C4H3S] + with m/z 83 (50%). 

Reaction of 3-benzoylvinyl-2-benzoylmethylbenzo-4,5-thiazoline (VIc) with hydrazine hydrate in ethanol at 
78~ resulted in cleavage of the benzoylvinyl fragment with the formation of 3-phenylpyrazole (VII) in 56% yield 

(Wc) - ~ o  k,./~ + (Vc) 
N 

H <v~i) 

EXPERIME NTA L 

IR spectra were recorded on a UR-20 instrument in KBr disks, and PM-R spectra were measured on a 
Tesla 480-B instrument in CDCI 3 relative to TMS. Mass spectra were obtained on an MX-1303 mass spectron~l- 
eter with an ionizing voltage of 30 and 70 eV, ionization chamber temperature I00-150~ 

2,4-Diphenyl-6,7-benzo-l-thia-5-azacyclohepta-2,4,6_triene (Ilia). The ketone (la) (1.03 g; 5 rnmole) and 
0.6 g (5 mmole) of o-ATP were dissolved with stirring and heating in !0 ml of MeGH. The solution was cooled 
to 20~ purified nitrogen passed through, 0.7 rid.of NEt 3 added, and the mixture was stirred for 4 h. Glacial 
acetic acid (2 ml) was added, and the mixture stirred at 20~ for a lhrther 2 h. After cooling to (PC, the bright 
yellow solid was filtered off and washed on the filter with cold MeOH to give 0.46 g (28%) of (Ilia) (cf. Table I}. 
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Reaction of o -ATP with 1-Phenyl-2- thenoylace ty lene  g_b). To a solution of 0.62 g (5 mmole) of o -ATP in 
10 ml of MeOH was added 0.7 ml of NEt 3. A s t re  am of purif ied ni trogen was passed in, the mixture  heated to boiling, 
and a solution of 1.06 g (5 mmole) of the ketone (Ib) in 10 ml of MeOH added slowly with s t i r r ing.  The mixture 
was cooled to 20~ s t i r r ed  for  1.5 h, cooled to 0~C, and the solid which separated was f i l tered off, washed 
thoroughly on the f i l te r  with cold MeOH, and dried in vacuo. The yield of 1- thenoyl -2-phenyl -2- (2 ' -aminophenyl -  
thio)ethylene (IIb) was 61% (see Table 1). When 0.64 g of (IIb) was r ec rys t a l l i zed  f ro m  MeOH or EtOH (heated 
to 60~ followed by cooling to 0~ there  was obtained 0.34 g (53%) of 2-phenyl-4,5-benzothiazole  (IV), mp 110- 
112~ ef. [6]. Found: C 74.06; H4.42;  N 6.65; S 14.93%. C13HsNS, Calculated: C73.93;H4.26;N6.63;S15.16%. 
IR spec t rum (with KBr, v, era- l ) :  1490 (C = N), 708 (C-S) .  

Reaction of o -ATP with Benzoylacetylene (It). A mixture of 0.65 g (5 mmole) of the ketone (Ic) and 0.62 g 
(5 mmole) of o -ATP in 15 ml of MeOH was heated to boiling under nitrogen, 0.7 ml of NEt~ added, and the mix- 
ture  s t i r r ed  for 0.5 h. The mixture  was then cooled to 20~C, s t i r r ed  for a fur ther  6 h, cooled to 0~ and the 
solid which separated was f i l tered off and dissolved in benzene with heating. The solution was cooled to 0~ 
and the bright red  crysta l l ine  solid f i l tered off to give 0.29 g of 2-benzoylmethyl-4 ,5-benzothiazol ine  (Vc). The 
benzene solution af te r  r emova l  of (Vc) was evaporated,  cooled to 0~ and kept for 2 days. The resul t ing  solid 
was f i l tered off and r ec rys t a l l i zed  f rom ethanol to give 0.37 g of 3-benzoylv inyl -2-benzoylmethyl -4 ,5-benzo-  
thiazoline (Vie) as golden needles (cf. Table 1). 

3-[ (2-Thenoyl)vinyl]-2-[(2- thenoyl)methyl]-4 ,5-benzothiazol ine  (VId). Similarly,  0.68 g (5 mmole) of 
thenoylacetylene (Id) and 0.62 g (5 mmole) of o -ATP in 15 ml of MeOH afforded 0.32 g (32.3%) of (VId) and 0.06 g 
(4.6%) of 2- (2-thenoyl) methyl-4,  5-benzothiazoline (Vd). 

Reaction of (Vie) with Hydrazine Hydrate.  A mixture of 0.36 g (0.94 mmole) of (vie), 3 ml of hydrazine 
hydrate,  and 30 ml of ethanol was heated to the boil, and s t i r r ed  for 3 h. Half of the solvent was removed,  the 
mixture poured into cold water,  and kept at 5~ for  1 day. The resul t ing  solid was f i l tered off and rec rys ta l l i zed  
f rom water  to give 0.15 g (56%)of 3-phenylpyrazole  (VII), mp 77-78~ (cf. [7]). Found: C :5.03; H 5.66; N19.30%. 
CgHsN 2. Calculated: C 75.00; H 5.55; N 19.44%. IR spec t rum (with KBr, ~, cm-1): 1580 (C =N), 3490 (NH). 

CONCLUSIONS 

i. Reaction of l-phenyl-2-benzoylacetylene and l-phenyl-2-thenoylacetylene with o~aminothiophenol in 
alcohol at 20~ in the presence of triethylamine in glacial acetic acid affords 2,4-diphenyl-6,7-benzo-l-thia- 
5-azacyelohepta-2,4,6-triene and l-thenoyl-2-phenyl-2-(2'-aminophenylthio)ethylene respectively. 

2. The reaction of terminal a-acetylenic ketones with o-aminothiophenol results in the formation of 3- 
acylvinyl- 2- a cylmethylbe nz othiaz olines. 

I. 

2. 
3. 
4. 
5. 
6. 
7. 
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