
3-Chloro-6-e thy l i so indo lo [2 ,1 -a ]qu inazo l -5 -one  (IIb). This compound was s imi l a r ly  obtained f r o m  3 g of 
3 -ch lo ro-6-e thy l i so indo lo[2 ,1 -a ]qu inazo le -5 -one  tosyla te .  Workupgave  1.8 g (95%) of orange  c r y s t a l s  with 
mp 200-202~ (DMF). IR spec t rum:  C----O 1650 cm - I .  PMR spec t rum (in CDC13): 1.56 t (3H, NCH2CH3) , J = 
7.5 Hz; 4.61 q (2H, NCH2CH3) , J = 7.5 Hz; 7.09-8.43 (SH, a rom.) .  Found: C1 11.6; N 9.2%. C17H13C1N20. Cal -  
culated: C1 11.9; N 9.4%. 

3 - C h l o r o - 6 - a l k y l -  l l - a ce t y l i s o i ndo l o  [2,1- a ]quinazol-5-ones  (IIc,d). A 0 .01-mole  sample  of IIa,b was r e -  
fluxed fo r  5 min with 3 ml  of acet ic  anhydride,  and the prec ip i ta ted  c r y s t a l s  we re  r emoved  by f i l t ra t ion and 
washed  with e ther .  See Table 1 fo r  data on IIc,d. 

3 - C h l o r o - 6 - a l k y l - l l - b e n z o y l i s o i n d o l o  [2,1- a ]qu inazol -5-ones  (IIe,f). A 0 .01-mole  sample  of benzoyl  chlo- 
r ide was added to 0.01 m o l e o f  bases  IIa,b in 5 ml  of dry pyridine,  and the mix tu re  was heated on a wa t e r  bath 
fo r  5 min. It  was then diluted with wa t e r  and washed with wa te r  and alcohol.  See Table 1 fo r  data on IIe,f .  

3 - C h l o r o - 6 - m e t h y l - l l - p h e n y l a z o i s o i n d o l o [ 2 , 1 - a ] q u i n a z o l - 5 - o n e  (IIg). A solution of benzenediazonium 
chlor ide  was added dropwise  at  5~ to a solution of 0.28 g of IIa in 5 ml  of acet ic  acid, a f t e r  which the mix tu re  
Was diluted with w a t e r  and neut ra l ized  with sodium carbonate .  The c r y s t a l s  were  washed with w a t e r  and a lco-  
hol. The yie ld  was 0.2 g. 

3 -Ch lo ro -6 -a lky l - l l , pheny l ( t h io ) ca rbamoy l i so indo lo [2 ,1 - a ]qu inazo l -5 -ones  (l'Ih-k). Equimolar  amounts  
of IIa,b and phenyl iso (thio)cyanate we re  mixed, and the resul t ing c r y s t a l s  we re  r emoved  by f i l t ra t ion  and 
washed with e ther .  The products  of the reac t ion  with phenyl isothiocyanate  we re  yel low c r y s t a l s ,  and the i r  
thio analogs were  red c r y s t a l s .  See Table 1 fo r  data on IIh-k.  
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The alkylat ion of 4H- t r i a zo l e -5 - th iones  with (~-halo ketones takes place  at  the sul fur  a tom.  
1 H- Thiazolo [3 ,2 -b] -1 ,2 ,4 - t r i azo l ium - a new he t e roa roma t i c  c a t i o n -  der iva t ives  we re  ob- 
tained by in t r amolecu la r  cycl iza t ion of the resul t ing f l-keto sulf ides.  

Der iva t ives  of the th i azo lo [3 ,2 -b ] - l , 2 ,4 - t r i azo le  (I) s y s t e m  have been known fo r  quite some t ime [1] and 
have been well  studied [2, 3]; 1H- th i azo lo [3 ,2 -b ] - l , 2 , 4 - t r i a zo l i um- -  a new he t e roa roma t i c  c a t i o n -  sa l t s  (II) 
were  obtained by in t r amolecu la r  cycl izat ion of fl-keto sulf ides IV [4]. As s ta r t ing  compounds we used 1,2,4- 
t r i azo le -5 - th iones  I I Ia -c ,  which were  alkylated with a - h a l o  ketones a f t e r  convers ion  to the cor responding  
anions. 

N " " N ' " &  N--NH N--N .~ .,... /R  /~  ~ " I ~ ' ' ~  ' 

I I c l o ;  
C6Hs C6H5 CGHS 

I I l l a - c  IV II 

I l ia  R = t t ; b  R=CH:~; c R=CeH~ 
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Fig .  1. UV s p e c t r u m  in methanol :  1) 
IVc; 2) 3 - m e t h y l - 4 - p h e n y l - 5 - m e t h y l -  
t h i o - l , 2 , 4 - t r i a z o l e  [5]; 3) IIIb. 

The UV s p e c t r u m  of S -me thy l  [5] d e r i v a t i v e  IIIb (Fig. 1) co inc ides  with the UV s p e c t r u m  of a lkyla t ion 
p r o d u c t  IIIb, which has  a thione s t r u c t u r e  [6]. On the bas i s  of this ,  we  fee l  that  the a lkyla t ion  of I I Ia-c  wi th  a -  
halo ke tones  a lso  takes  p lace  at  the su l fu r  a tom to g ive  IV. 

The IR s p e c t r a  of f l -keto  sul f ides  IV conta in  a s t rong  C = O  absorp t ion  band  at 1690-1735 em -1. The s ig -  
nal  of the p ro tons  of the S-CH~ group  in the PMR s p e c t r a  of IVa-f  (4.17-5.06 ppm) occup ies  a r a t h e r  b r o a d  in-  
t e rva l  and, as d e m o n s t r a t e d  by the data  in Table  1, does not  depend on the na tu re  of the 3 - R  subs t i tuen t  but  is 
d e t e r m i n e d  by the c h a r a c t e r  of R' .  

Compounds  IVa-e  undergo  cyc l i za t i on  to 1H- th iazo lo  [ 3 , 2 - b ] - l , 2 , 4 - t r i a z o l i u m  sa l t s  I Ia-e  when solut ions  
of t he /3 -ke to  su l f ides  in su l fu r i c  ac id  a r e  s t i r r e d  f o r  a long t ime .  Salt  IIf was  obta ined  by cyc l i za t ion  of IVf in 
po lyphosphor i c  ac id  (PPA) a f t e r  unsucces s fu l  a t t empt s  to use  CF3COOH o r  H2SO 4 f o r  this pu rpose .  

The UV s p e c t r a  of I Ia- f  conta in  one abso rp t ion  m a x i m u m  at 244-260 nm (log e 4.0), and the UV s p e c t r a  
conta in  a v e r y  s t rong  band of a CIO~ anion at  1100 c m  -1. In addit ion to the bands  of C - H  s t r e t ch ing  v ib ra t ions  
at  3140 cm  -1, the s p e c t r u m  conta ins  an in tense  band at  1545 cm -1. Data  on the PMR s p e c t r a  of sa l t s  I Ia-f  a r e  
p r e s e n t e d  in Table  2. 

TABLE 1. f l -Keto  Sulfides IV 

IVa 
IVb 
IVr 
IVd 
IVe 
1Vf 

n R' imp,*(: 

H 1C6H5 
CHa ICH3 I I01 
CHz ]CsH5 ] 105 
C6Hs [CH3 [ 153 
C6Hs/C!H 5 [ 181 

Found,% Empirical Calc.,qr Charac. of PMR spectra 

18,1 13,5 C,,H,,N3OS]18,1113,7 4,32 s 8,36s7,55m2,43 si96 
14,51 10,9 Ct~Ht~N3OS 14,21[0,815,06 s 8.37 817.58m18,10 m[ 74 
16,81 13,11Ct2Ht3NzOSl16 9112,9 4 17 s 2,32 s_17,45m]2,35 s[90 
13,51 10,4[C,zH~sNBOS 113,5110,314,92 s 1 2,36 s17,43 m17,89 m196 
13,9~ 10,71CvzHtsN3OSI13,5[10,3[ 4,31 s[ 7,25--7,60 m[2,44 s] 87 
l 1.1 / 8,5/C ,H,,N,OS111,31 8.615.03 'l 7,25--7,60 m18,06 m 173 

* The compounds  w e r e  pu r i f i ed  by r e c r y s t a l l i z a t i o n  f r o m  CC14 
(IVa, c - e ) ,  e thanol  (IVb), and c h l o r o f o r m  {IVf). IR spec t r a :  IVa 
C ~ O  1735, S - C H 2 1 4 2 5 e m - t ;  IVb C-----O 1690, S - C H  2 1430 cm -1. 

TABLE 2. 1 H - T h i a z o l o [ 3 , 2 - b ] - l , 2 , 4 - t r i a z o l i u m  P e r c h l o r a t e s  
I Ia- f  

~9 R n' mp, ct r~ s formula cl 

Calc., % Charac.ofPMRspeclza 

N S 2-R --CsHs 5-R '  6-H 

lla]H ]CHz ] 215" ] 11,8] 12,9[10,4]CjIH~oCIN304S] I 1,,' 
IIb[H [C6Hs 242 ] 9,3 10,9 8,6[CtsH~2CIN304S[ 9,~ 
IIc[CH3 [CH~ [ 151 [10,8[12,6[ 9,9[C~HI2CIN304S[10,; 
lldlCH8 iCBHs] 291 I 9,0110,61 8,IIClrHt,CIN304S| 9,C 
IIelC6HdCH3 1~68-~691 9,2|10.81 8,3[C~rH~4CINzO4S/ 9,( 
IIfIC6H~IC~H~ [ 243 I 7'81 9'11 7'01C~=H'~ 7.~ 

13,3]I0,IJ9,22s]7,958 k92d 17,76d]79 
l l,|| 8,519,.16817,86s $7,63--8;15 rd78 
t2,7[ 9,712,78sJ7,68m[2,80d 17,26d]66 
10,7[ 8,212,74s ] 7,41--8~0Im AS7 
10,7| 8,217,67--7,90m 2,930 [7,560174 
9.3 / 7 ,0[  7.61--8,36m 198 

* Compound  IIc was  pu r i f i ed  b y  r e e r y s t a l l i z a t i o n  f r o m  m e t h a -  
nol,  IIf was  pur i f i ed  by  r e c r y s t a l l i z a t i o n  f r o m  ethanol ,  and the 
r ema in ing  compounds  w e r e  pu r i f i ed  by r e c r y s t a l l i z a t i o n  f r o m  
ace t i c  ac id .  The coupling cons t an t  (J) in the PMR s p e c t r a  of 
I Ia ,c ,e  was  1.5 Hz. 
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In addition to sa l t s  Ha-f,  we also a t tempted  to obtain the prev ious ly  unknown th i azo lo [3 ,2 -b ] - l , 2 ,4 - t r i a -  
zol -5(6H)-one (V) by cycl izat ion of S - (3 -me thy l - l , 2 ,4 - t r i a zo l -5 -y l ) t h iog lyco l i c  acid (VI) by a method s i m i l a r  
to the method used in the imidazole  s e r i e s  [7]. These exper imen t s  we re  unsuccessful .  However,  we were  
able to obtain a number  of V der iva t ives .  Thus products  VHa,b were  obtained when VI was heated with p -d i a l -  
kylaminobenzaldehydes ,  and condensat ion of VI with ethyl o r tho fo rmate  gave VIIc. The fac t  that cycl izat ion 
takes place  at  the 1-N atom r a t h e r  than at the 4-N atom was es tabl i shed in [8] during a study of the reac t ion  of 
VI with in te rmedia tes  that lead to the fo rma t ion  of cyanine dyes.  

0 0 
N... N I 

H 

V VI VII 

Vii a R=4-C6H,iN(CHa):~; b R=4-Cc, H.~N(C2Hs)2; O R~OC2H 5 

E X P E R I M E N T A L  

The UV spec t r a  of 5 �9 10 -5 M solutions of the compounds were  r eco rded  with an SF-4A spec t ropho tome-  
ter .  The IR spec t r a  of KBr  pel le ts  of the compounds were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The PMR 
spec t r a  of 0.2 M solutions of the compounds (in CDC13 fo r  IV and in CF3COOH for  II) w e r e  r eco rded  with a 
ZKR-60 s p e c t r o m e t e r  with t e t r amethy l s i l ane  as  the internal  s tandard.  Compounds IIIa,c we re  obtained by the 
method in [9], and IIIb was obtained by the method in [10]. 

fl-Keto Sulfides IVa-f  (Table 1). A 0 .01-mole  sample  of the appropr ia t e  III was added to a solution of 
sodium methoxide (0.01 g - a t o m  of sodium in 30 ml  of methanol),  and a solution of 0.01 m o l e  of the s - h a l o  ke-  
tone in 50 ml  of methanol  was added dropwise  with s t i r r ing .  The mix tu re  was then ref luxed fo r  3 h, a f t e r  
which the solvent  was r emoved  in vacuo. The solid res idue  was c rys t a l l i zed  f r o m  a sui table solvent .  

1H-Th iazo lo [3 ,2 -b ] - l , 2 ,4 - t r i azo l ium Salts I Ia -e  (Table 2). A solution of 0.01 mole  of fl-keto sulfide IVa-e  
in 40 ml  of concent ra ted  H2SO 4 was s t i r r ed  at room t e m p e r a t u r e  for  5 days,  a f t e r  which the dark  solution was 
poured  ove r  ice, and the aqueous mix ture  was t rea ted  with excess  42% perch lo r i c  acid. The mix tu re  was 
allowed to stand br ief ly ,  and the resul t ing p rec ip i t a te  was r emoved  by f i l t ra t ion,  washed with water ,  and c r y s -  
ta l l ized f rom a sui table solvent .  

1 , 2 , 5 -T r ipheny l - l H- t h i azo l o [3 ,2 -b ] - l , 2 , 4 - t r i a zo l i um P e r c h l o r a t e  (IIf). A 3.71-g (0.01 mole) sample  of 
IVf was dissolved in 25 g of PPA (100 g of 85% phosphor ic  acid plus 25 g of P205), and the mix tu re  was s t i r r e d  
a t  90~ fo r  11 h. The resul t ing solution was poured  ove r  ice, excess  pe rch lo r i c  acid was added, and the p r e -  
cipi tate was r emoved  by f i l t rat ion,  washed with water ,  and c rys ta l l i zed  f r o m  alcohol to give 4.4 g of IIf. 

S- (3 -Methy l - l ,2 ,4 - t r i azo l -5 -y l ) th iog lyco l i c  Acid (VI). A 1.15-g (0.01 mole) sample  of 3 - m e t h y l - l , 2 , 4 -  
t r i azo le -5 - th ione  was mixed with 0.95 g (0.01 mole) of monochloroace t ic  acid and 1.5 g of fused sodium aceta te ,  
a f t e r  which 2 0 ml  of g lac ia l  acet ic  acid was added, and the mix tu re  was ref luxed fo r  3 h. The resul t ing c r y s -  
ta ls  we re  r emoved  by f i l t ra t ion and washed with w a r m  wa te r  to give 1.7 g (96%) of a product  with mp 232~ 
(from CH3COOH ) (mp 226~ [8]). PMR s pec t rum (in CF3COOH!: 2.97 s (3H, 3-CH3) , 4.35 s (2H, S-CH2).  
Found: N24.1;  S 18.3%. C5H?N302S. Calculated:  N24.2;  S 18.5%. 

2 -Methy l -6 -  (4-dialkylaminophenyl) methylenethiazolo [3 ,2 -b ] -1 ,2 ,4 - t r i azo l -5 -one  (VIIa,b). A 0 .01-mole  
sample  of u  was mixed wi th  0.01 mole  of p-dia lkylaminobenzaldehyde,  15 ml  of acet ic  anhydride was added, 
and the m i x t u r e w a s  ref luxed fo r  1 h. Workup gave VHa, with mp 235~ (from DMF), in 82% yield.  UV spec-  
t r u m :  Xmax462nm (alcohol)(log ~ 4.1). P M R s p e e t r u m  (in CDC13): 2.62 s (3H, 2-CH3) , 3.20 s [6H, N(CH3)2] , 
7.67 d 0H,  3 ' , 3 ' -CH,  J = 9 Hz), 6.91 d (2H, 2 ' , 2 ' - C H ,  J = 9 Hz). Found: N 19.5; S 10.9%. C14HI4N4OS. Calcu-  
lated: N 19.6; S 11.1%. Compound VIIb, with mp 185~ (from DMF), was obtained in 86% yield.  UV spec t rum:  
Xma x 462 nm (alcohol) (log $ 4.0). PMR s pec t rum (in CDCI3): 2.58 s (3H, 2-CH~), 8.14 s (1H, ~-CH--), 7.56 d 
(2H, 3 ' 3 ' -CH,  J = 9.5 I-Iz), 6.79 d (2H, 2 ' , 2 ' - C H ,  J = 9.5 Hz), 3.54 q [4H, (CH2CH3)2, J = 7.5 Hz], 1.26 t [6H, 
(CH2CH3)2, J -- 7.5 Hz]. Found: N 17.7; S 10.6%. C16R18N4OS. Calculated: N 17.8; S 10.3%. 

2 -Methy l -6 -e thoxymethy lene th i azo lo [3 ,2 -b ] - l , 2 ,4 - t r i azo l -5 -one  (VIIc). A 1.73-g (0.01 mole) sample  of 
VI was mixed with 1.6 ml  (0.01 mole) of ethyl o r thoformate ,  10 ml of acet ic  anhydride was added, and the mix-  
ture  was ref luxed for  20 rain. Workup gave 1.8 g (85%) of a product  with mp 152~ (alcohol). IR spec t rum:  
C---~O 1740, C-~-CH 1640, and a band at  1535 c m  -1. PMR spec t rum (in CDCI3): 2.61 s (3H, 2-CH3) , 8.17 s (1H, 
----CH--), 4.53 q (2H, OCH2CH3, J = 8 Hz), 1.54 t (3H, OCH2CH3, J = 8 Hz). Found: N 19.7; S 15.1%. CsHgN3C)2S. 
Calculated:  N 19.9; S 15.2%. 
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