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The reaction of 3-oxodihydrothionaphthenes with aryl diazoniurn 
chlorides gives 2-arylhydrazono-3-oxodihydrothionaphthenes. By 
oxidation of the latter with hydrogen peroxide in glacial acetic acid, 
new 2-arylhydrazonodihydrothionaphthene-(3)-one-1, 1-dioxides are 
synthesized. Condensation of aryl isothiocyana~es with 3-oxodihydro- 
thionaphthenes in tetrahydrofuran gives 2-(arylthiocarbamyl)-3-oxo- 
dihydrothionaphthenes; eyclization of ~he latter with ~-bromoaceto- 
phene leads to the synthesis of 4-phenyl-3-aryl-2-(3' -oxodihydro- 
thionaph~hylidene-2' )-A 4 -thiazolines. 

The r e a c t i o n  of 3 -oxod ihydro th ionaph thenes  with 
a r y l  d i azon ium c h l o r i d e s  has  been but l i t t l e  s tud ied  
[1, 2]. Recen t ly  a r y l  d e r i v a t i v e s  of 2 - m e t h y l d i h y d r o -  
t h i o n a p h t h e n - ( 3 ) - o n e - 1 , 1 - d i o x i d e  have been s y n t h e -  
s i z e d  [3]. 

The l i t e r a t u r e  does  not  d e s c r i b e  addi t ion  r e a c t i o n s  
be tween  a r y l  i s o t h i o c y a n a t e s  and 3 - o x o d i h y d r o t h i o -  
naphthenes  fo l lowed by cyc l i za t i on  of the coupl ing 
p roduc t s  wi th  co-bromoace tophenone  to A 4 - t h i a z o l i n e  
d e r i v a t i v e s ,  or  oxida t ion  of 2 - a r y l h y d r a z o n o - 3 - o x o -  
d ihydr  o th ionaphthene-1 ,  1 - d iox ide s .  

+ _ f i o ~  Clt3COON" 
I'CIH4NIINCI + H1C II "~l--It 

\s/J,Z,.~ c+.+~ 

R'CilillNtl - -N .  + NilC~ 
A $ 

R = 6. C2H50; 4,S-Benzo 

We have now prepared a number of 2-arylhydra- 
zono-3-oxodihydrothionaphthenes (A) by reacting 6- 
ethoxy- and 4, 5-benzo-3-oxodihydrothionaphthenes 
with aryl diazonium chlorides (Table i). Coupling is 
effeeted in aqueous sodium acetate solution or pyridine. 

The structure of the 2-arylhydrazonodihydro- 
thionaphthen-(3)-ones is proved by the way in which 
they are synthesized, and by IR spectrum data [sharp 
characteristic absorption bands of bonds: N--H (3200- 
3240), C=O (1655-1670), C--~N (1590-1600 era-l)]. 
The UV spectra of these compounds have 3-4 absorp- 
tion maxima in the 270-450 m# region. 

For a number of 2-phenyl substituted hydrazones 
of 6-ethoxy-3-oxodihydrothionapthenes it is shown 
that hydrogen peroxide in glacial acetic acid oxidizes 
them to 2-arylhydrazonodihydrothionapthen-(3)-one- 
I, 1-dioxides (B) (Table 2). 

~o co~ 
RCaHsNHN=C- ~ H201 RC~H~NHN=C\ J~ ~J. 

~ o c 2 ~  5 c'3c~176 so~ ~ \oc2. s 

The IR s p e c t r a  of t h e s e  compounds  have s h a r p  a b -  
s o r p t i o n  bands  of s y m m e t r i c  and a s y m m e t r i c  v i b r a -  
t ions  of the SO 2 g roup  (1165-1135 and 1305-1345 
a m - 1 ) o  

3-Oxod ihydro th ionaph thenes  a l so  r e a c t  with a r y l  
i so th ioc ya na t e s  in t e t r a h y d r o f u r a n  so lu t ion  in the 
p r e s e n c e  of sod ium,  to give 2 - ( a r y l t h i o c a r b a m y l ) -  
3 -oxod ihydro th ionaph thenes  (C) (Table 3), the e q u a -  
t ions be ing  

R \ H~" R H~ + Na + R'•CS ~ 

$ S Na 

R , - ~  I CH--CNHR' %~"/c ~ " 

Under  our  cond i t ions  there  were  no produc ts  f o r m e d  

by addi t ion  of two m o l e c u l e s  of a r y l  i so th iocyana t e  to 
a 3 -oxod ihydro th ionaph thene .  Yie lds  of type C c o m -  
pounds a r e  low 2-38%, p o s s i b l y  b e c a u s e  3 - o x o d i h y -  
ro th ionaph thenes  a r e  r e a d i l y  ox id ized  to the c o r r e s -  
ponding th io indigo dyes .  The UV a b s o r p t i o n  plots  of 
the compounds  show a bso rp t i on  m a x i m a  at  277-295 ,  
305-340 ,  and 416-425  mp (in ethanol) .  

Condensa t ion  of 2 - ( a r y l t h i o c a r b a m y l ) - 3 - o x o d i h y -  
d ro th ionaph thenes  with ~ - b r o m o a c e t o p h e n o n e  in 
e thanol  l eads  to cyc l i z a t i on  to the c o r r e s p o n d i n g  4 -  
phenyl-3  - a r y l - 2 -  ( 3 ' - o x o d i h y d r o t h i o n a p h t h y l i d e n e - 2 ' ) -  
A 4 - t h i a z o l i n e  (D) (Table 4). 

O 
HN--CsH4R ~ 

c/OH I ]-~f'7, X~'~ R C6H5~ 

C6Hs--~__N--C6H4 R CO 

Type D compounds are characterized by UV ab- 
sorption spectra with 4 absorption maxima, at 245- 
250, 304-306, 340-342 and 438-442 mp (in ethanol). 

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

2 - p - T o l y l h y d r a z o n o  -6 - e thoxy-3  -oxod ihydr  othio - 
naphthene (W). 2.1 g (0.02 mole)  p - to lu id ine  in 15 
ml  17% HC1 was d i a z o t i z e d  at 0~  ~ C with a so lu t ion  
of 1.4 g (0.02 mole)  NaNO 2 in 15 ml  wa te r .  The d iazo  
so lu t ion  was f i l t e r e d  and quick ly  added  with s t i r r i n g  
to a cooled  so lu t ion  of 3.9 g (0.02 mole)  6 - e t h o x y - 3 -  
oxod ihydro th ionaph thene  in 60 ml  p y r i d i n e  plus 15 
m l  w a t e r  conta in ing  12 g NaOAc. The so lu t ion  tu rned  
r e d d i s h - o r a n g e ,  and a p r e c i p i t a t e  soon s t a r t e d  to fo rm.  
The p roduc t s  w e r e  s t i r r e d  for  4 - 5  h r ,  100 ml  w a t e r  
added,  then kept  for  2 hr ,  and the r e d d i s h - o r a n g e  
p r e c i p i t a t e  f i l t e r e d  off, washed  with w a t e r ,  and d r i e d ,  
y i e ld  3.2 g, m p  194~ ~ (ex AcOH), k m a  x, mp  (e): 
274 (1.67- 10~), 346 (0.62. 104), 360 (1.22. 104), 448 
(1.75- 104). 
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C o r n  - 

pound 

I 
II 

III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XlI 

XIII 
XIV 
XV 

Table  1 

2o .#~ ,  
R,C6H4NH --N=G~R 

R 

6-C2H50 

4, 5-Benzo 

R' 

H 
o-CHa 
m-CHa 
p-CHa 
o-CHaO 
p-CHaO 
p-C2HsO 
o-Cl 
'm-Cl 
H 
o-CHaO 

Jo-OC2H~ 
/p-CHaO 
/p-CHa 
[p-Cl 

Mp, ~ C 

162 --163 
145 

146 --147 
194 --195 

186 
152 --153 

167 
157 

179 --180 
172 --172.5 
198 --199 
178.5--179 
196 --197 
198 --199 
242 --243 

Formula 

C16HI4N=O=S 
CIrHIeN202S 
C17HI6N202S 
CI7HIcN202S 
C17HleN2OaS 
CIvHI6N~OaS 
CI8HIsN203S 
C16HIaCIN=O2S 
CI6HlaCIN20=S 
C18HI2N2OS 
CI9Ht4~202S 
C~oHI6,N202S 
CieHl4N202S 
CIuHI4N2OS 
ClsHi~CIN2OS 

9.20; 
8.80; 
9.28; 
8.55; 
8.60; 
8.47; 
8.13; 
8.38; 
8,35; 
9.13; 
8.38; 
7.87; 
8.05; 
8,72; 
8.10; 

N,% 

Calcu- 
Found lated 

8.96 9.39 
8.60 8.97 
9.13 8.97 
8.51 8.97 
8,45 8.53 
8.28 8.53 
7.94 8.18 
8.36 8.42 
8.25 8.42 
9,15 9.20 
8.,35 8,38 
7.83 8.04 
8.00 8.38 
8.69 8.80 
7.93 8.27 

Yield, 
% 

6 
49 
49 
52 
52 
48 
5l 
37 
38 
36 
19 
32 
46 
52 
18 

Table  2 

/co.r:% 
~C~.,Na--N=% II .l 

s~176 c=.~ 

C o r n  - 

pound 

XVI 
XVII 

XVIII 
XIX 
XX 

XXI 

o-CH3 
p-CHa 
o-CH30 
p-CHjO 
m-C1 
p-CI 

Mp, ~ C 

229 
245--246 
252--253 

232 
229--230 
260--262 

Formula 

C~rHI6N204S 
ClrH16N204S 
CIvHI6N2OsS 
CIrHI6N2OsS 
CI6H~aCIN2OaS 
CIcH:3CIN204S 

Found, 

59.50; 59.34 
58,9'7 
56.71; 56.88 
56.~2; 56.84 
53.05 
53.04 

9 

4.70; 4,65 
4.67 
4,11; 4.25 
4.60; 4.65 
3.61 
3.46 

Calculated, % 

C H 

59s 4.68 
59.29 4.68 
56.66 4.48 
56.66 4.48 
52.68 3.59 
52.68 3.59 

Yield, 
% 

29 
32 
42 
11 
46 
61 
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Table 3 

co 

C o m -  

p o u n d  

XXII 
XXlII 
XXIV I 6-C2HsO 

XXV 4, XXVI 
XXVII 5-Benzo 

R' 

C,H2=CHCH2 
C6H5 
o-CH3OC6H4 
p-CHaC6H4 
p-BrC6H4 
C6H5 

M p ,  ~ C 

169.5--171 
200--201 
183--184 

185 
193--194 
196~197 

Formula 

C,4H15NO282 
Ci7His'NO2S2 
C18HIrNOaS2 
CI8HiTNO2S2* 
C17HI4BrNO2:S2 
CI~H13~O82 

s,% 

Found 

21.23; 2t.10 
19.32; 19.31 
17.75; 17.66 
18.68; 18.59 
15.72; 15.62 
18.80; 18.74 

Calcu- 
lated 

21.85 
19.47 
17.84 
18.67 
15.75 
19.11 

Yield, 
% 

2 
2 
6 
2 

14 
38 

*Found: N 4.08; 4.07%. Calculated N 4.08% )-max mp(8): 277 (1.34. 104), 304 (2.28 �9 104), 4] 6 (1.3 �9 104). 

Table 4 

C o r n  - 

pound 

XXVIII 

XXIX 

XXX 

XXXI 

w 

R 

H 

9CH~ 

~-Br 

H 

C611s_C~N--C~H4R CO. /Z"-.. 

HC"s'C' - ~ \ S ~  

IMP, ~  
R' [(ex gtOH) 

6-OC2H5 269--271 

6-OC2H5 223--224 

6-OC2H5 251--253 

415-Benzo 299--302 

Formula 

CIsHIgNO2S2 

C~6H2~NO3S2 

C25HIsBrNO2S2* 

C27HI7NOS2 

Found, 

c H 

67.77 4.31 
67.60 4.23 
59.25 2.69 
59.23 2.57 
74.91 3.90 
74.98 3.89 

s 

14.85 
14.85 
13.96 
13.91 
12.61 
12.42 
14.54 
14.52 

~ c u l - ~ e d  

C H 

67.94 4.60 

59.06 3.56 

74.45 3.91 

*Found: Br 15.92; 16.08%. Calculated Br 15.72%. 

-g-o 

s 

14.92 

13.95 

12.61 

14.72 

Yield, 
qo 

77 

79 

88 

65 
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Compounds I-XV (Table l)were prepared similarly. 
They formed reddish-orange to cherry-colored cry- 
stals with a metallic glitter~ readily soluble in most 
organic solvents when heated, less soluble in n-hexane, 
petrol ether, and ether; insoluble in formamide and 

water. When treated with cone. H2SO 4 the arylhy- 
drazones gave an intense violet color which disap- 
peared on dilution with water, or on making alkaline. 

2 - p - T  o ly lhydr  az o n o - 6 - e t h o x y - 3  - o x o d i h y d r o t h i o n a -  
ph thene-1 ,  1 -d iox ide  (XVII). 1 g (0.003 mole )  h y d r a -  
zone IV was suspended  in 30 ml  g l a c i a l  AcOH at 45 ~ 
and 8 g H 2 Oz added.  The m i x t u r e  was lef t  for  3 weeks  
at  r oom t e m p e r a t u r e ,  and the y e l l o w i s h - o r a n g e  p r e -  
c ip i t a t e  f i l t e r e d  off and d r i ed .  R e c r y s t a l l i z a t i o n  f rom 
g l a c i a l  AcOH gave minu te  y e l l o w i s h - o r a n g e  c r y s t a l s  
with a m e t a l l i c  g l i t t e r .  Yield  0.35 g (32%), m p  245 ~  
246 ~ C (ex AcOH), kmax ,  m#  (~): 250-260  ( inf lect ion)  
(0.84. 104 ) and 436 (2.38. 104). 

Compounds XVI-XXl (Table 2) were prepared si- 
milarly. They formed pale-yellow to yellowish- 
orange crystals. They were readily soluble in many 
organic solvents whenheated, but only slightly soluble 
in water. 

2 - p - B r  o m o p h e n y l t h i o e a r b a m y l - 6  - e thoxy -3  - o x o d i -  
hydro th ionaph thene  (XXVI). 0.24 g (0.01 g - a t ) f i n e l y  
cut  Na was added  to a so lu t ion  of 2.9 g (0.01 mole)  
6 - e t h o x y - 3 - o x o d i h y d r o t h i o n a p h t h e n e  in 100 ml  t e t r a -  
hydro fu ran .  The m i x t u r e  was hea ted  on a w a t e r - b a t h  
until  the  Na had a l m o s t  c o m p l e t e l y  d i s s o l v e d ,  2.1 g 
(0.01 mole)  p - b r o m o p h e n y l i s o c y a n a t e  added,  and the 
whole le f t  a t  r o o m  t e m p e r a t u r e  for  72 h r ,  with p e -  
r i o d i c a l  shaking.  The so lven t  was c o m p l e t e l y  e v a p o -  
r a t e d  off, and the v i scous  oi ly  r e s i d u e  was t r e a t e d  
with 7 0 - 9 0  ml  w a t e r ,  the whole wel l  ground,  and then 
f i l t e r ed .  The f i l t r a t e  was  made  s l i gh t ly  ac id i c  with 
AcOH. Af te r  s o m e  t i m e  the p roduc t ,  at f i r s t  v i s c ous  

and oi ly ,  c r y s t a l l i z e d .  The so l id  was f i l t e r e d  off, 
washed  with w a t e r ,  and d r ied .  Yie ld  0.6 g (14%), mp  
191~ ~ C (ex EtOH-dioxane) .  k m a  x,  m #  (e): 294 
(2.2. 104), 340 (1.1. 104), 425 (4.9. 104). 

Compounds XXII -XXVII  (Table 3 ) w e r e  p r e p a r e d  
s i m i l a r l y .  They  f o r m e d  g r a y i s h - y e l l o w  o r  y e l l o w i s h -  
g r e e n  c r y s t a l s .  They  were  so lub le  in a l k a l i e s  and 
many  o rgan ic  so lven t s .  

4 - P h e n y l - 3  - (p -b r  o m o p h e n y l ) - 2 -  (3 - o x o d i h y d r o t h i o -  
n a p h t h y l i d e n e - 2 , ) - ~ 4 - t h i a z o l i n e  (XXX). A m i x t u r e  of 
0.2 g (0.5 m m o l e )  XXVI and 0.1 g (0.5 mmole )  ~o-bro-  
moace tophenone  in 15 m l  EtOH was r e f luxed  on a 
w a t e r - b a t h  for  4 - 5  h r ,  then le f t  for  12 h r  a t  r o o m  
t e m p e r a t u r e .  The g r a y i s h - y e l l o w  p r e c i p i t a t e  with a 
m e t a l l i c  g l i t t e r  was f i l t e r e d  off, washed  with EtOH, 
then with e the r ,  and d r i ed ,  y i e ld  0.22 g (88%), mp  
251~ ~ C (ex E tOH-Me2CO 5:1). k m a  x, m# (e): 
249 (1.5.  104), 306 (1.1. 104), 339 (1.34. 104), 442 
(2.92.  104). 

Compounds  XXVII I -XXXI  (Table  4) w e r e  p r e p a r e d  
s i m i l a r l y .  UV s p e c t r a  we re  m e a s u r e d  with a S F - 4  
s p e c t r o p h o t o m e t e r ,  and IR s p e c t r a  wi th  a UR-10 a u t o -  
m a t i c  double  b e a m  s p e c t r o p h o t o m e t e r  (Ze i s s ,  Jena) .  
Prisms: KBr, NaCI, and LiF. The compounds were 
tabletted with KBr (I :I00). 
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