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REACTION OF 3~OXODIHYDROTHIONAPHTHENES WITH ARYL DIAZONIUM

CHLORIDES AND ARYL ISOTHIOCYANATES

M. O. Lozinskii, S. N. Sanova, and P. 8. Pel'kis
Khimiya Geterotsiklicheskikh Soedinenii,
UDC 547.735:543.422

The reaction of 3-oxodihydrothionaphthenes with aryl diazonium
chlerides 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 isothiocyanates with 3-oxodihydro-
thionaphthenes in tetrahydrofuran gives 2-(arylthiocarbamyl)-3-oxo-
dihydrothionaphthenes; cyclization of the latter with w-bromoaceto-
phene leads to the synthesis of 4-phenyl-3-aryl-2-(3' -oxodihydro-
thionaphthylidene-2' )-A%-thiazolines,

The reaction of 3-oxodihydrothionaphthenes with
aryl diazonium chlorides has been but little studied
{1, 2]. Recently aryl derivatives of 2-methyldihydro-
thionaphthen~(3)~one-1, 1~-dioxide have been synthe-
sized [3].

The literature does not describe addition reactions
between aryl isothiocyanates and 3-oxodihydrothio-
naphthenes followed by cyclization of the coupling
products with w-bromoacetophenone to A*-thiazoline
derivatives, or oxidation of 2-arylhydrazono-3-oxo-
dihydrothionaphthene~-1, 1 -dioxides.
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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 1). Coupling is

effected 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==0 (1655—-1670), C=N (1590-1600 em ™).
The UV specira of these compounds have 3—4 absorp-
tion maxima in the 270-450 myu 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-
1, 1~dioxides (B) (Table 2).
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The IR spectra of these compounds have sharp ab-
sorption bands of symmetric and asymmetric vibra-
tions of the SO, group (11651135 and 13051345
-1
cm ).
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3-0Oxodihydrothionaphthenes also react with aryl
isothiocyanates in tetrahydrofuran solution in the
presence of sodium, to give 2-(arylthiocarbamyl)-
3-oxodihydrothionaphthenes (C) (Table 3), the equa-
tions being
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Under our conditions there were no products formed
by addition of two molecules of aryl isothiocyanate to
a 3-oxodihydrothionaphthene. Yields of type C com~-
pounds are low 2-38%, possibly because 3-oxodihy-
rothicnaphthenes are readily oxidized to the corres-
ponding thioindigo dyes. The UV absorption plots of
the compounds show absorption maxima at 277-295,
305—340, and 416—425 myu (in ethanol).

Condensation of 2-(arylthiocarbamyl)-3-oxodihy-
drothionaphthenes with w-bromoacetophenone in
ethanol leads to cyclization to the corresponding 4-
phenyl-3-aryl-2-@'-oxodihydrothionaphthylidene-2')~
A?-thiazoline (D) (Table 4).
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Type D compounds are characterized by UV ab-
sorption spectra with 4 absorption maxima, at 245-—
250, 304306, 340342 and 438—442 my (in ethanol).
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EXPERIMENTAL

2-p-Tolylhydrazono-6-ethoxy-3 -oxodihydrothio-
naphthene (IV). 2.1 g (0.02 mole) p-toluidine in 15
ml 17% HC1 was diazotized at 0°—5° C with a solution
of 1.4 g (0.02 mole) NaNQ, in 15 ml water. The diazo
solution was filtered and quickly added with stirring
to a cooled solution of 3.9 g (0.02 mole) 6-ethoxy-3-
oxodihydrothionaphthene in 60 ml pyridine plus 15
ml water containing 12 g NaOAc. The solution turned
reddish-orange, anda precipitate soon started to form.
The products were stirred for 4—5 hr, 100 ml water
added, then kept for 2 hr, and the reddish-orange
precipitate filtered off, washed with water, and dried,
yield 3.2 g, mp 194°=195° (ex AcOH), Apyax, MU (€):
274 (1.67- 10%), 346 (0.62+ 10%), 360 (1.22- 10%), 448
1.75- 10%).
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Table 1
co
7/
wcGH‘NH—N=c\s)©-R
N, %
Com - , o Yield,
pound R R Mp, ° C Formula Found | Caleu-1 g,
lated

[ (H 162 —163 CisH14NO,S 9.20; 8.96 9.39 6
11 0-CH;, 145 Ci7H;6N20,.S 8.80; 8.60 8.97 49
1 m-CHjy 146 —147 Ci7H6NoO,S 9.28; 9.13 8.97 49
v p-CHj 194 —195 Ci7H6N:20,S 8.55; 8.51 8.97 52
Vv 6-C.H;0 1 0-CH30 186 Ci7Hi16N2O3S 8.60; 8.45 8.53 52
VI p-CH;0 152 —153 Ci7H6N203S 8.47; 8.28 8.53 48
VII p-CoHs0 167 CigH/sN203S 8.13; 7.94 8.18 51
VIII o-Cl 157 CisHisCIN2O,S | 8.38; 8.36 8.42 37
IX m-Cl 179 —180 CisH13CIN:OoS | 8.35; 8.25 8.42 38
X H 172 —172.5 | CgHoN,0OS 9.13; 9.15 9.20 36
XI 0-CH;0 198 —199 CioH4N,O,S 8.38; 8.35 8.38 19
XII 0-OCoHs | 1785179 | CaoH;gN20,S | 7.87; 7.83 | 804 | 32
XII | 45-Benzo | 3, cio | 196 —197 | C,HiyN.O,S | 805 800 | 838 | 46
XIv p-CHs 198 —199 CioH14NOS 8.72; 8.69 8.80 52
XV p-Cl 242 243 CisHiCIN,OS | 8.10; 7.93 8.27 18

Table 2

£o
RC;H,NH—N=C
S0y >"Noc,H,
Com- Mp. ® C r 1 Found, % Calculated, %|vield,

pound R P ormuza o H c H %
XVI| o-CH, 229 Ci7H;sN»Q,S 59.50; 59.34 | 4.70; 465 | 39.29 | 468 | 29
XVII| p-CH; 245—246 | C,7H,N,0,S 58,97 4.67 59.29 | 1.68 32
XVIII| 0-CH;O | 252—253 | Ci7HsN.0sS 56.71; 56.88 | 4.11; 425 | 56.66 | 4.48 42
XIX| p-CH,O 232 Ci7HgN,05S 56.82; 56.84 | 4.60; 465 | 56.66 | 4.48 11
XX | m-Cl 228--230 | C1gH3CIN,O,S | 33.05 3.61 52.68 | 3.59 46
XXI| p-Cl 260—262 | C;¢H;CIN,O,S | 53.04 3.46 52.68 | 3.9 61
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Table 3

R
R-@L CH—C—NHR
s :

S, %
Com- , o Yield,
pound R R Mp, °C Formula Found Calcu- %
lated
XXI1 CHy=CHCH; | 169.5—171 | C,H;sNO,S, 21.23; 21.10 | 21.85 2
XXI1I CeHs 200—201 | Cy7H;sNQ,S, 19.32; 1931 | 1947 2
XX1v 6-C2H50 0-CH30C5H4 183—184 ngHnNOaSz 1775, 17.66 17.84 6
XXV p-'CH3C6H4 185 C]anNOzSg* 1868, 18.59 18.67 2
XXVI p-BrCsH, 193—194 | C7HBrNOgS, | 15.72; 1562 | 15.75 14
XXVIl|4, 5-Benzo| CsHs 196—197 | C;sH;sNOS, 18.80; 18.74 | 19.11 38

*Found: N 4.08; 4,07%. Calculated N 4.08%, Amax m(e): 277 (1.34+10%), 304 (2.28+ 10%), 416 (1.3 - 10%).

Table 4
cﬁus__c__n%—cﬁmk /co X L
] 4 . i = R
~g \g -
Mp. ° C Found, % Calculated, %
Com - , P, Yield,
pound R R (ex EtOH) Formula C H S C H S %
XXVII H 6-OCoHs | 269—271 | Cg5HoNO:S, — — {igg — — 1492 77
XXIX| 0-OCHa| 6-OCoHs | 223—224 | CosHyNO;S, 67.77| 4.31 | 13.96 |67.94 | 4601395 | 79
67.60| 4.23 | 13.91
XXX!| p-Br [6-OC,H; | 251—253 | CasH;sBrNQO,S,* | 59.25 | 2.69 | 12.61 |59.06 | 3.56 | 12.61 | 88
) 59.231 257 [12.42
XXXI H 4,5-Benzo| 299—302 | CyyH;»NOS, 7491 | 390 {1454 {74.45|3.91 11472 65
7498 3.89 |14.52

*Found: Br 15.92; 16.08%. Calculated Br 15,72%.
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Compounds I-~XV (Table 1) 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 conc. H;S0, the arylhy-
drazones gave an intense violet color which disap-
peared on dilution with water, or on making alkaline.

2-p-Tolylhydrazono-6-ethoxy-3 -oxodihydrothiona-
phthene-1, 1-dioxide (XVII). 1 g (0.003 mole) hydra-
zone IV was suspended in 30 ml glacial AcOH at 45°,
and 8 g H,O, added. The mixture was left for 3 weeks
at room temperature, and the yellowish-orange pre-
cipitate filtered off and dried. Recrystallization from
glacial AcOH gave minute yellowish-orange crystals
with a metallic glitter. Yield 0.35 g 32%), mp 245°—
246° C (ex AcOH), Apax, Mp (€): 2560—260 (inflection)
(0.84+ 10%) and 436 (2.38+ 10%).

Compounds XVI-XXI (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-Bromophenylthiocarbamyl-6 -ethoxy -3 -oxodi-
hydrothionaphthene (XXVI), 0.24 g (0.01 g-at) finely
cut Na was added to a solution of 2.9 g (0.01 mole)

6 -ethoxy-3 -oxodihydrothionaphthene in 100 ml tetra-
hydrofuran. The mixture was heated on a water-bath
until the Na had almost completely dissolved, 2.1 g
(0.01 mole) p-bromophenylisocyanate added, and the
whole left at room temperature for 72 hr, with pe-
riodical shaking. The solvent was completely evapo-
rated off, and the viscous oily residue was treated
with 70—90 ml water, the whole well ground, and then
filtered. The filtrate was made slightly acidic with
AcOH. After some time the product, at first viscous
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and oily, crystallized. The solid was filtered off,
washed with water, and dried. Yield 0.6 g (14%), mp
191°=192° C (ex EtOH-dioxane). Ay g%, M4 (g): 294
2.2+ 10%), 340 (1.1.10%), 425 4.9. 10%).

Compounds XXII-XXVII (Table 3) were prepared
similarly. They formed grayish-yellow or yellowish-
green crystals. They were soluble in alkalies and
many organic solvents.

4-Phenyl-3 -(p-bromophenyl)~2-(3 ~oxodihydrothioc-
naphthylidene~2')-A?-thiazoline (XXX). A mixture of
0.2 g (0.5 mmole) XXVIand 0.1 g (0.5 mmole) w-bro-
moacetophenone in 15 ml EtOH was refluxed on a
water-bath for 4—5 hr, then left for 12 hr at room
temperature. The grayish-yellow precipitate with a
metallic glitter was filtered off, washed with EtOH,
then with ether, and dried, yield 0.22 g (88%), mp
251°—253° C (ex EtOH-Me,CO 5:1). Apyyux, Mp (€):
249 (1.5. 10%), 306 (1.1- 10%), 339 (1.34- 10%), 442
(2.92-10%).

Compounds XXVIN—-XXXI (Table 4) were prepared
similarly. UV spectra were measured with a SF-4
spectrophotometer, and IR spectra with a UR-10 auto-
matic double beam spectrophotometer (Zeiss, Jena).
Prisms: KBr, NaCl, and LiF. The compounds were
tabletted with KBr (1:100).
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