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SYNTHESIS OF 2,3,5,6,7, 8-HEXAHYDRO-3~-AMINO-2-THIOXOL[1 IBER20THIERC-
£2,3-dIPYRIMIDIN-4(1£)-ONE AND DERIVATIVES OF THE NEW HETEROCYCLIC
SYSTEM 7,8,9,10-TETRAHYDRO-34, 11 5=(1 IBENZOTHIENO(2' ,3" : 4,5 JPYRIMI~-
DO(2,1-b11,3,4]THIADIAZIN-11-0NE
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Abatract - A versatile compound, 2,3,5,6,7,8«hexahydro~-3-amino-2-thio-
xol1lbenzothienol2,3-dlpyrimidin-4(14)-one (4), was synthesized from
ethyl 4,5,6,7-tetrahydro-2-isothiocyanato-1-benzothiophene-3-~carboxy-
late(1). Derivatives of a heterocyclic linear aystem having the 1,3,4~

thiadiazine ring were obtained from the key intermediate (4).

During the last years we have interested in the synthesis of substituted heterocycles
containing the thienopyrimidine system with the aim of finding compounds with anti-
inflammatory and analgesic ac:ti\'ritiesa.l-5 In this paper we report the preparations
and structural confirmations of 2,3,5,6,7,8~hexahydro-3-amino-2-thioxoll lbenzothieno-
[2,3-dlpyrimidin-4(1 M -one (4) and derivatives of the heterocyclic system 7,8,9,10-
tetrahydro=3H,11 ~[{1benzothienol(2',3':4,51pyrimidel2,1-51(1,3, 4]thiadiazine (11), (12
and (13}.

Addition at room temperature of the isothiocyanate (1) to hydrazine hydrate in
dichloromethane afforded the thiosemicarbazide derivative (2) which, by subsequent
refluxing in ethanolic potaesium hydroxide solution, gave the potassium salt of the
aminothioxo derivative (3). By acidification of an agueous solution of the potassium
salt (3} the aminothioxo derivative (4) was obtained. Compound (4) was also prepa-
red by adding a benzene solution of the isothiocyanate (1) to hydrazine hydrate and
subsequent prolonged heating of the reaction mixture. By the reaction of compound
(4) with ethyl orthoformate, acetic acid, or benzoic acid, the corresponding 6,7,8,9-

tetrahydro-10/=(1 lbénzothieno{2,3-d] [1,3,4]1thiadiazele(3, 2-alpyrimidin-10-ones (b, 6
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1 1
and 7) were obtained, respectively. Tetracycles (5), (§) and (7)° were proved to be
identical with those obtained from the condensation of the ethyl ester (8) with 2-ha-

logeno-1, 3, 4-thiadiazcles (%a, 9b and 9c){(Scheme 1).
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Scheme 1

Refluxing in ethanol/water the aminothioxo derivative (4) with 2-bromocacetophenone
or with 2,4’'-dibromoacetophenone, gave the 2=-substituted derivatives of the new hete-
rocyclic ring system (11) and (12}, regpectively. Compound (11} was also obtained
by refluxing 'in ethanol the potassium salt (3) with 2-bromoacetophenone. Moreover
the 2-(4-bromophenyl) derivative (12) was also obtained from cyclization in ethanol
of the 2-(4-bromophenyl)-2-oxocethylthio derivative (10a) in presence of the p-toluene-
sulfonic acid (Scheme 2).

The structures of products (11) and (12) were confirmed by elemental analyses and
ir, 1H~nmr and mass spectra. In particular, signals attributable to NH or NH2 group
were absent in both ir and lH-nmr‘ spectra. Moreover signals at ¢ 3.94 for the 2-

phenyl derivative (11} and at & 3.90 for the 2-(4-bromophenyl) derivative (12), at-
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tributable te the two methylene protons in position 3, were observed in 1H—nrm:'
spectra.

By reaction of the potassium salt (3) or of an alkaline solution of the aminothi;axo
derivative (4) with ethyl chloroacetate, the ethyl ester (10b) was obtained. Heating
in ethanol of the ester (10b} in presence of sodium ethoxide and subsequent acidifi-
cation of the resulting mixture with hydrochloric acid or acetic acid afforded the
7,8,9,10-tetrahydro-3H4,11 F~[11benzothieno{2',3":4,5)pyrimidol(2,1-b111,3,41thiadiazine-2~-
(1M ,11-dione (13). The structure of compound (13) was substantiated by elemental
analysis and ir, 1I-I—nmr' and mass spectra. In particular, the ir spectrum showed a
band at 3180 cm © attributable to N-H stretching and a broad band at 1680 cm = due
to overlapping bands of the two carbonyl groups. Moreover, the 1!-I-nmr- gpectrum
exhibited a bread signal at ¢ 11.71, confirming the presence of NH group, and a

signal at & 3.84 attributable to the two methylene protons in position 3 {Scheme 2}.

Scheme 2
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EXPERTMENTAL

All melting points were taken in open capillaries using a Gallemkamp melting point apparatus with a digital
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thermometer MFB-595 and are uncorrected. The ir spectra were recorded with a Perkin-Elmer 281 spectrophotometer
in KBr disks. Elemental analyses for C, H, N and S were obtained on an EA1108 Elemental Analyzer Fisons-Carlo
Erba instruments. The low resclution mass spectra were recorded by direct insertion into ion source on a
VG-2AB2SE mass spectrometer under the following conditions: ionization energy, 70eV; source temperature
250-300°C; trap current 60 ptA. The sample temperature ranged from room temperature to 300°C. The 1I-I—runr' spectra
were recorded on Bruker AC-80 spectrometer. Cheamical shifts are reported in Jppm from TMS as internal standard.
44,5, 6, 7-Tetrahydro-3-carboethoxy-1-benzothien-2-yl) thiosesicarbazide(2) .

To a stirred solution of hydrazine hydrate (1.55 g, 31.0 mmol) in dichloromethane (100 ml) a soclution of
isothiocyanate (1)6 (8.3 g, 31.0 mmol) in dichloromethane (100 ml) was added dropwise at room temperature. The
suspension was stirred at room temperature for 2 h and then the solid was collected, washed with
dichloromethane, dried and recrystallized from dioxane/ethanol to give 2 (3.7 g, 40%) as colourless
microcrystals, mp 200-202°C(dscomp.); ir: o 3370, 3200 and 3160(NH_ or NH), 1670(C=0) cm-1; Anal. Calcd for

2
C,H _NO0S : C,48.16; H,5.68; N,14.04; 5,21.40. Found: C,48.40; H,5.80; N,13.90; 5,21.70.

12173272

Potassium salt of 2,3,5,6,7,8-hexahydro-3-aaino-2-thioxol 11benzothienol2, 3-dlpyrimidin-4(1A-one(3).

To a hot ethanolic solution (80 ml) of potassium hydroxide (1.2 ¢, 21.4 mmol) compound () (6.0 &, 20.0 mmol}
was added and the resulting mixture was refluxed for 30 min. The hot suspension was then filtered and the solid
collected was washed with warm dioxane and dried to give 3 (5.5 g, 95%) as white powder; ir: ¥ 3230(NH2),
1640(C=0) r.'m-1 ; Anal. Caled for CmeNaOKSZ: C,41.23; H,3.43;, N,14.43; 5,21.99. Found: C(,41.20; H,3.40;
N,14.20; §,21.75.

2,3,5,6,7, 8-Hexahydro-3-amino-2-thioxol 1 Tbenzothienoi2, 3- dipyrimidin-4(1 M-one(4) .

To a stirred solution of potassium salt (3) (3.1g, 10.65 mmol) in water (130 ml) 37% hydrochloric acid (0.9 ml)
was added dropwise : a white solid separated. The solid was collected; washed with water, dried and
recrystallized from dioxane to give 4 (1.35 g, 50%) as colourless microcrystals, mp 266-267°C(decomp.); ir: »
3320, 3260, 3140 and 310(](NH2 or NH), 1670(C=0) cm-1; ns: (a/z) 253(I'I+); Anal.. Caled for EIDHHNSOSZ: C,47.43;
H,4.34; N,16.60; 5,25.29. Feund: C,47.50; H,4.45; N,16.60; 5,25.40.

Compound (4) was also prepared by adding a solution of isothiocyanate (1) (1.0 g, 3.74 mmol) in benzene (15 ml)
dropwise at room temperature to a stirred solution of hydrazine hydrate (1.0 & 20.0 mmol) in benzene (5 al).
The suspension was refluxed under stirring for 8 h. After cooling, the solid was collected, washed with ethanol,
dried and recrystallized from dioxane to give 4 (0.38 g, 40%) as colourless microcrystals, ap 266-267°C(decomp.)
6,7,9,9-Tetrahydro—10/+1[1 lbenzothienoi2, 3-dll 1,3, 41thiadiazolol 3, 2- slpyrinidin-10-one(5) .

A mixture of 4 (0.80 g, 3.16 mmol) and triethyl orthoformate (15 ml, 88.3 mmol) was refluxed for 14 h. After
cooling, the solid was collected, washed with warm dioxane and recrystallized from dioxame to give 5 (0.66 4,

-1 +
79%) as white powder, mp 284-286°C(decomp.); ir: ¥ 1680(C=0) cm ; ms: (m/z) 263 (R ) Anal. Calcd for

C, Hgh,05,: €,50.19; H,3.42; N,15.96; 5,24.33. Found: C,50.40; H,3.50; N,15.80; 5,23.90.
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Compound (5) was also obtained according the synthetic method used by Russo et al.? . & mixture of ethyl ester
<g>7 (2.25 g, 10.0 mmol) and bromothiadiazole (9__@)8(1.65 g, 10 nmol) was heated at 140°C on an oil bath for 30
nin under stirring until the evolution of hydrogen bromide was complete. After cooling, the mixture was trested
with warm dioxane and filtered. The solid collected was poured into about 100 ml of 5% NaH603 and the resulting
precipitate was filtered off, washed with water, dried ond recrystallized from dioxane to give 3 (50 mg, 2%) as
white powder, mp 284-286C°(decomp.); ir: v 1680(C=0) cm_1; Anal. Caled for C11H9N3052: €,50.19; H,3.42; N,15.96;
5,24.33, Found: C,49,90; H,3.43; N,16.20; §,23.95.

6,7,8,9-Tetrahydro-2-methyl-10/#-111benzothieno[2, 3-d1[1, 3, 41thiadiazolol 3, 2-slpyrinidin-10-one(6) .

A mixture of 4 (1.0 g, 3.95 mmol}, phosphorus pentoxide (0.6 g, 4.22 mmol), acetic acid (6.3 ml, 5 mmol) and
methanesulfonic acid (1.3 ml, 19.8 mmol) was heated at B0°C on an oil bath for ¢ h. After cooling, the mixture
was treated with water and 16% sodium hydroxide and the resulting solid was collected, washed with water, dried
and recrystallized from ethanol to give 6 (0.66 g, 60%) as white powder, mp 204-205°C ; ir: v 1690(C=0) cu-1;
ms: (m/z) 27?(M+); Anal. Calcd for C12H11N3052: €,51.98;, H,3.97; N,15.16; §5,23.10. Found: C,51.70; H,4.10;
M,15.25; §,22.90.

Compound ¢(§) was identical with respect to ®p, ir and mass spectra and tlc with a sasple obtained by Russo et
a1.1, by condensation of ethyl ester (g)7 with 2-chloro-5-methyl derivative (?_b).q The mp indicated by Russo et
01.1 has a higher value because it was taken using & different apparatus.

§,7,8,9-Tetrahydro-2-phenyl-10/#-{1 Ibenzothiencl2,3-d1( 1,3, 41 thiadiazolol 3, 2- alpyrimidin-10-one(?) .

A mixture of 4 (0.30 g, 1.18 mmol}, benzoic acid (0.29 g, 2.36 mmol) and phosphorus oxychloride (2 ml, 21.4
mmol) was refluxed for 20 min. After cooling, phosphorous oxychloride was evaporated under reduced pressure and
the residue was treated with 10% sodium hydroxide. The resulting solid was collected, washed with water, dried
and recrystallized from dioxane to give 7 (0.10 ¢, 25%) as green microcrystals, mp 246-247°C ; irtv 1700(C=0)
cm-l; ms: (n/2) 339(H') ; #Anal. Calcd for C17H13N3052: C,60.17; H,3.83; N,12.39; 5,18.87. Found: {,59.90;
H,3.75; N,12.20; 5,18.80.

Compound () was identical with respect to mp, ir and mass spectra and tlc with & sample obtained by Russo et
al.1, by condensation of ethyl ester cg)? with 2-chloro-5-phenyl derivative (_?_c_).w The ap indicated by Russe et
31.1 has & higher value because it was taken using a different apparatus.

%,4,5,6,7, 8-Hexahydro~3-auino—-2-(K2~(4-bromopheny1)-2-oxoethyl 1thid{ 1 Jbenzothienol 2, 3- Apyrinidin-4{ 30 -one (104
from aminothioxo derivative(4): 2,4'-dibromoacetophenone (0.55 g, 1.98 mmol) was added, at room temperature and
under stirring, to a suspension of 4 (0.5 g, 1.97 mmol) 1in 10% sodium hydroxide (10 ml) and ethanol (5 al).
After stirring at room temperature for 30 min, the mixture was poured into water (100 ml). The resulting solid
was collected, washed with water, dried and recrystallized from dioxane/water to give 10a (0.26 g, 29%) as white
product, mp 217-218°C(decomp.); ir: ¥ 3300 and 3190(NH2), 1680¢C=0D cm—1,' Anal. Calcd for C, H N O_BrS_:

1B1632 2
C,48.01; H,3.55; N,9.33; 5,14.22. Found: C,47.95; H,3.60; N,9.10; S5,14.15.
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fros potassium salt(3): 2,4'-dibromoacetophenone €G.55 @, 1.97 mmol) was added to a suspension of 3 (0.57 g,
1.96 mmol) in ethamol (25 ml). The mixture was stirred at room temperature for 2 h. The resulting solid was
collected, washed with water, dried and recrystallized from dioxane/water to give 10a (0.62 g, 70%) as white
product, mp 217-218°C(decomp.).

Ethyl ester of [(3,4,5,6,7,8-hexahydro-3-amino—4-oxol1]1benzothienol2, 3~ dipyrinidin-2-yl)thiolacetic acid(10b).
from aminothioxo derivative(4): Ethyl chloroacetate (0.2 al, 2.31 mmol) was added to a hot suspension of 4 (0.5
g,1.97 emol) in ethanolic potassium hydroxide solution (0.15 g in 20 al). The mixture was refluxed for 2 h and
then filtered while hot. The white solid separated at room temperature from the ethanolic filtrate was
collected, washed with ethanol, dried and recrystallized from ethamol to give 10b (0.13 g, 19%) as white
needles, mp 162-163°C; ir: » 3320 and 3210(NH_ ), 1735 and 1680(C=0D) cn-1; ms: (n/2) 339(H+); Anal. Caled for

P
€, H _N©S, : C,49.55 H,5.01; N,12.38; 5,18.87. Found C,49.25; H,5.00; N,12.30; $,18.80.

141773 ’

from pota::;szijn salt(3): Ethyl chloroacetats (0.6 ml, 6.93 meol) was added to a suspension of 3 (1.5 g, 5.15
mmgl) in ethanol (50 ml). The suspension was refluxed for 1 h and filtersd while hot. The white solid separated
at room temperature from the filtrate was collected, washed with ethanol, dried and recrystellized from ethanol
to give 10b (0.78 g, 45%) as white needles, mp 162-163°C.

7,8,9,10-Tetrahydro-2-phanyl-34,11 411 1benzothienol2’ ,3' : 4,51pyrinidol2,1- 111, 3, 4} thiadiazin-11-one(11).

from omirwthioxo derivative(4): A mixture of compound (4) (0.15 & 0.59 mmol) and 2-bromoacetcphenone (0.14 g,
0.7 mmol) in ethanol/water (B:2)(100 al) was refluxed for 3 h. Within 2 h yellow microcrystals separated. After
cooling, the solid was collected, washed with water, dried and recrystallized fros dioxane/ethamol to give 11
(70 mg, 33%) as yellow microcrystals, mp 252-253°C(decomp.); ir: % 1680(C=0) cm-1,' ns: (n/2) 353(!1*);
1I-l-runr(l'.‘l){tl )1 7.48-7.%6(m, 5H), 3.94(s, 2H), 3.04(w, 2H}, 2.77(m, 2H), 1.87(m, 4H); Anal. Caled for

3
C. H, _NO0S.: C,61.18; H,4.25; N,11.89; 5,18.13. Found: €,60.90; H,4.30; N,11.90; §,18.30.

18153 2

from potassium salt(3): A mixture of Z-bromoacetophenone (0.35 &, 1.76 mmol) and compound (3 (0.5 g, 1.72 omol)
in ethanol (25 ml) was refluxed for 2 h. After cooling, the resulting solid was collected, washed with water,
dried and recrystallized from dioxane/ethancl to give 11 (0.40 g, 66%) as vellow microcrystals, mp 252-253°C
(decomp.). i
7,8,9,10-Tetrehydro-2-(4-bromophenyl}-3#, 11 #111benzothieno[2' 3" : 4,51pyrinidol2,1-21{1,3,41thiadiazin-11-one(12)
from aminothioxo derivative(4): A mixture of compound (4} {0.15 g, 0.5% emol) and 2,4'-dibromoacetophenone (0.28
g, 0.72 mmol> in ethanol/water (8:2) (100 nl) was refluxed for )3 h. Within 2 h yellow microcrystals separatad.
After cocling, the resulting solid was collected, washed with water, dried and recrystallized from dioxane to

1

give 12 0.13 ¢, 51%) as vellow microcrystals, mp 279-280°C(decomp.); ir: ¥ 1690(C=0) o ; ms: {0/2) A3I(H*)

and 433(H+); IH—nnr(CDCla): 7.58-7.92(a, 4H), 3.90(s, 2H), 3.06(m, 2H), Z.80¢m, 2H), 1,87(m, 4H); Anal. Calcd
for C_H. N OBrS: C,50.01; H,3.24; N,9.72; §,14.82. Found: €,50.20; H,3.30; N,9.80; §,14.70.

18143 2
fros (4-bromophenyl)-2-oxoethylthio derivative(iDa): To a refluxed solution of compound (1808} (0.2 g, 0,44 mmol)
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in ethanol (150 gl), p-toluenesulfonic acid (60 mg) was added: a yellow solid separated. The mixture was
refluxed for 2 h. After cooling, the solid was collected, washed with warm ethanol, dried and recrystallized
fron dioxane to give 12 (40 og, 21%) as yellow powder, mp 278-280°C(decomp.).

7,8,9,10-Tetrahydro-3#, 11 #-[1 Ibenzothienol 2" 3" : 4,51pyrimido(2,1-51[1,3, §1 thiadiazine-2(1/,11~dione(13).

To a hot solution of sodium (0.07 g, 3.04 mmol) in ethanol (20 ml) thioacetate darivatiye Qgb) 1.0 g, 2.95
mmol) was added over 5 min. The solution, after refluxing for 5 min, was stirred at room temperatyre for 1 h and
then concentrated under reduced pressure. The resulting mixture was acidified with glacial acetic acid (0.2 ml)
or 10% hydrochloric acid (1.1 ml) and then stirred for 30 min. The resulting solid was collected, washed with
water, dried and recrystallized from dioxane/water to give 13 (0.34 g, 39%) as white powder, mp 258-259°C; ir:v
3180(NH), 1680¢(C=0) cn_l; ns: (w/2) 293(H‘); 1H—nnr(DHSD-d6): 11.71Cbr 5, 1H), 3.84(s, 2H), 2.85(n, 2H), 2.74(m,
2H), 1.78(m, 4H); Amal. Caled for C __H N 0.5 : C,49.14; H,3.75; N,14.33; 5,21.84. Found: C,49.10; H,3.70;

1211372°2
N,13.95; §,21.60.
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