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D012,1-b1[1.3,41THIADIAZIN-11-ONE 
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A b e t r s t  - A versatile compound, 2,3,5,6,7,8-hexahydro-3-amino-2-thio- 

ro i l  lbenzothienol2,3-dlpyrimidin-4(1H)-one (4), was synthesized from 

ethyl 4,5,6,7-tetrahydro-2-isothiocya~to-l-benzothiophene-3-carboxy- 

l a te (1) .  Derivatives of a heterocyclic linear system having the 1,3,4- 

thiadiazine ring were obtained from the key intermediate ( 5 ) .  

During the las t  years we have interested in the synthesis of substituted heterocycles 

containing the thienopyrimidine system with the aim of finding compounds with anti- 
1-5 

inflammatory and analgesic activities. In this  paper we report the preparations 

and structural  confirmations of 2,3,5,6,7,8-hexahydro-3-amino-2-thioxoI11benzothieno- 

I2.3-dlpyrimidin-4(lM-one ($) and derivatives of the heterocyclic system 7,8,9,10- 

tetrahydro-3K 1 1 K l l  IbenzothienoI2' ,3' :4,5lpyrimidoI2,1-bl11.3.4lthiadiazine (11). (12) 
and (13). 

Addition a t  room temperature of the isothiocyanate (1) to hydrazine hydrate in 

dichloromethane afforded the thiosemicarbazide derivative (2) which, by subsequent 

refluxing in ethanolic potassium hydroxide solution, gave the potassium s a l t  of the 

aminothioxo derivative (3).  By acidification of an aqueous solution of the potassium 

sa l t  (3) the aminothioxo derivative (4)  was obtained. Compound ( )  w a s  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 

($) with ethyl orthoformate, acetic acid, or benzoic acid, the corresponding 6,7,8,9- 

tetrahydro-lOKlllb~nzothieno[2,3-d111,3,4lthiadiazolol3,2-alp~rimidin-l0-ones (3, 
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1 
and 1) were obtained, respectively. Tetracycles (51, ($1 and (pl were proved to be 

identical with thoae obtained from the condensation of the ethyl ester (8) with 2-ha- 

logeno-1,3,4-thiadiazoles (911, and (Scheme 1). 

9a Br.  H 
9b CI. CHs 
gc CI. C6Hs 

Scheme 1 

Refluxing in ethanol/water the aminothioxo derivative (4) with 2-bromoacetophenone 

or with 2,4'-dibromoacetophenone. gave the 2-substituted derivatives of the new hete- 

rocyclic r ing  system (lJ) and (u), respectively. Compound (11) was also obtained 

by refluxing i n  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-bromopheny1)-2-oxoethylthio derivative (m) in presence of the ptoluene- 

sulfonic acid (Scheme 2) .  

The structures of products (lJ) and (12) were confirmed by elemental analyses and 

i r ,  ' ~ - n m r  and m a s s  spectra. In part icular ,  signals attributable to NH or NH group 
2 

were absent in both ir and ' ~ - n m r  spectra. Moreover signals a t  6 3.94 for the 2- 

phenyl derivative (3) and a t  6 3.90 for the 2-(4-bromophenyl) derivative ( E ) ,  at- 
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t r ibu tab le  to the two methylene protons i n  position 3, were observed i n  ' ~ - n m r  

spec t ra .  

By reaction of the  potassium s a l t  (2) or  of a n  a lka l ine  solution of t h e  aminothioxo 

der ivat ive  ($1 with e thy l  chloroacetate,  the ethyl es ter  (m) was obtained. Heating 

i n  ethanol of the es ter  (E) i n  Dresence of sodium ethoxide a n d  subsequent acidi f i -  

cation of the resul t ing mixture with hydrochloric acid  o r  acet ic  acid  afforded t h e  

7,8,9,lO-tetrahydro-3H,llH.Il lbenzothieno12' ,3 '  :4,5lpyrimidotZ, 1-bl Cl,3,4lthiadiazine-2- 

(1M,11-dione (13). The s t r u c t u r e  of compound (13) was subs tan t i a ted  by elemental 
I 

a n a l y s i s  and i r .  H-nmr a n d  mass spec t ra .  I n  pa r t i cu la r ,  t h e  ir spectrum showed a 
-1 -1 

band a t  3180 crn a t t r i b u t a b l e  to N-H s t re tching and a broad band a t  1680 crn due  

to over lapping bands of t h e  two carbonyl  groups.  Moreover, the  l ~ - n m r  spectrum 

exhibited a broad s i g n a l  a t  6 11.71, confirming the  presence of NH group, a n d  a 

s i g n a l  a t  6 3.84 a t t r ibu tab le  to the  two methylene protons i n  position 3 (Scheme 2). 

Scheme 2 

D(RRIIWIAL 

A11 melting points were taken i n  open capillaries using a Gallemkamp melting point apparatus with a digital 
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thermometer MFB-595 and are uncorrected. The ir spectra uere recorded with a Perkin-Elmer 281 spectrophotometer 

in KBr disks. Elemental analyses for C, H, N and S uere obtained on an ERllO8 Elemental Analyzer Fisons-Carlo 

Erba instrunents. The lou resolution mass spectra uere recorded by direct insertion into ion source on a 

VG-2RB2SE mass spectrometer under the following conditions: ionization energy, 70eV; source temperature 
1 

250-30OT; trap current 60pA. The sample temperature ranged from room temperature to 300°C. The H-nnr spectra 

were recorded on Bruker RC-80 spectrometer. Chemical shifts are reported in Sppm from TMS as internal standard. 

&(4.5.6.~Tetr~~arboethmrl-bemthierr2yl)thi0~~.icmbazida(~). 

To a stirred solution of hydrazine hydrate (1.55 g, 31.0 mmol) in dichloromathana (100 nl) a solution of 
6 

isothiocyanate (1) (8.3 g, 31.0 mnol) in dichloromethane (100 01) was added dropwise at room temperature. The 

suspension uas stirred at room temperature for 2 h and then the solid was collected, uashed with 

dichloromethane, dried and recrystallized from dioxane/ethanol to give 2 (3.7 g, 40%) as colourless 

nicrocrystals, mp 200-202°C(decomp.); ir: v 3370. 3200 and 3160(NH or NH), 1670(C=O) em-'; Anal. Calcd for 
2 

C12H17N302S2: C,48.16; H,5.68; N.14.04; S,21.40. Found: C,48.40; H.5.80; N.13.90; S,21.70. 

Potassium salt of 2,3,5,6,7,B-hexahyd~3aim2-thid1Ibanmthiem[2.3-dpyr~dirrl(lMom(~). 

To a hot ethanolic solution (80 al) of potassium hydroxide (1.2 g, 21.4 mol) compound (9 (6.0 g, 20.0 mnol) 

mas added and the resulting nixture was refluxed for 30 min. The hot suspension was then filtered and the solid 

collected uas uashed with warm dioxane and dried to give 3 (5.5 g, 95%) as uhite pouder; ir: v 3230(NH ), 

-1 
2 

1640(C=O) em ; Anal. Calcd for C H N OKS : C,41.23; H,3.43; N,l4.43; S,21.99. Found: C,41.20; H,3.40; 
10 10 3 2 

N.14.20; S.21.75. 

2,3,5,6.7,8t*~a~3-aim~m0Ilibamothicm~2,3- dpyrimidirrl(lM-ma(!). 

To a stirred solution of potassiun salt (3) (3.lg, 10.65 mmol) in uater (150 ml) 37% hydrochloric acid (0.9 01) 

uas added dropuise : a uhite solid separated. The solid was collected, uashed uith uater, dried and 

recrystallized from dioxane to give 4 (1.35 g, 50%) as colourless nicrocrystals, mp 266-267°C(decomp.); ir: v 

3320, 3260, 3140 and 31OO(NH or NH), 1670(C=0) c~'; ms: (oh) 253(Ilt); Rnal.,CaLd for C H N OS : C,47.43; 
2 10 1 1  3 2 

H,4.34; N,16.60; S,25.29. Found: C,47.50; H,4.45; N.16.60; S,25.40. 

Compound (g mas also prepared by adding a solution of isothiocyanate (1) (1 .O g, 3.74 mmol) in benzene (15 01) 

dropwise at room temperature to a stirred solution of hydrazine hydrate (1.0 g, 20.0 nmol) in benzene (5 m1). 

The suspension mas refluxed under stirring for 8 h. Rfter cooling, the solid was collected, washed uith ethanol, 

dried and recrystallized from dioxane to give 1_ (0.38 g, 401) as colourless microcrystals, ap 266-267°C(decomp.) 

6.7,8,9-TetrahydscrlO%11 ibsmothiemI2.3- dI1.3,41thiadi~lo13,2-aIpyr~dirrlDsne(~). 

A mixture of 4 (0.80 g, 3.16 mmol) and triethyl orthoformate (15 ml, 88.3 mmol) was refluxed for 14 h. Rfter 

cooling, the solid uas collected, uashed with "arm dioxane and recrystallized from dioxane to give 2 (0.66 g, 
-1 

79%) as white pouder, np 284-286°C(decomp.); ir: v 1680(C=O) cm ; ns: (dz) 263 (R ) Anal. Calcd for 

C H N OS . C.50.19; H,3.42; N,15.96; S,24.33. Found: C,50.40; H,3.50; N,15.80; S,23.90. 
1 1  9 3 2' 
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1 
Compound (5 )  uas also obtained according the synthetic method used by Russo s t  sl. : a mixture of ethyl ester 

7 8 
(8) (2.25 g, 10.0 moll and bromothiadiazole (E) (1.65 g, 10 mml) uas 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 treated 

with uarn dioxane and filtered. The solid collected was poured into about 100 m1 of 5% NaHCO and the resulting 
3 

precipitate uas filtered off, washed vith uater, dried and recrystallized from dioxane to give 5 (50 mg, 2%) as 
-1 

vhite powder, mp 284-286Co(decomp.); ir: v 1680(C=0) cn ; Anal. Calcd for C H N OS : C,50.19; H,3.42; N,15.96; 
1 1 9 3  2 

5.24.33. Found: C,49.90; H,3.45; N,16.20; S,23.95. 

6,7.8,9-Tetrnhydro-2at~l-lOWtl lbemothiaml2,f dCl,3.4lthiadiamlo13,2-a1~~dirrlOane(_6). 

A mixture of i (1.0 g, 3.95 mnol), phosphorus pentoxide (0.6 g, 4.22 maol), acetic acid (0.3 nl, 5 mol) and 

methanesulfonic acid (1.3 ml, 19.8 mmol) uas heated at 80°C on an oil bath for 9 h. After cooling, the mixture 

was treated uith uater and 101, sodium hydroxide and the resulting solid was collected, washed with water, dried 
-1 

and recrystallized from ethanol to give 4 (0.66 g, 60%) as uhite powder, np 204-205°C ; ir: v 1690(C=0) cn ; 

s m 2 7  ; Anal. Calcd for C H N O S  : C.51.98; H,3.97; N,15.16; S,23.10. Found: C,51.70; H,4.10; 
12 1 1  3 2 

N,15.25; S.22.90. 

Compound (_6) was identical with respect to up, ir and nass spectra and tlc with a sample obtained by Russo e t  

1 7 9 
al. , by condensation of ethyl ester (8) ulth 2-chloro-+methyl derivative (9J. The np indicated by Russo e t  

81.' has a higher value because it was taken using e different apparatus. 

6,7,8,9-1etrahyd~~2+nyl-10611 lbenzothiemtZ.3-olCl.3.4lthiadiamlot3,2-d1~i.idirr1O-one~~). 

A mixture of 4 (0.30 g, 1.18 amol), benzoic acid (0.29 g, 2.36 mol) and phosphorus oxychloride (2 11, 21.4 

mol) was refluxed for 20 .in. After coaling, phosphorous oxychloride was evaporated under reduced pressure end 

the residue uas treated with 10% sodium hydroxide. The resulting solid was collected, washed with water, dried 

and recrystallized from dioxene to give 1 (0.10 g, 25%) as green microcrystals, np 246-247OC ; i x v  1700(C=O) 

; ms: W z )  339(nt) ; Anal. Calcd for C H N O S  : C,60.17; H,3.83; N,12.39; S,18.87. Found: C,59.90; 
17 13 3 2 

H,3.75; N,12.20; S.18.80. 

Compound (1) was identical nith respect to ip, ir and nass spectra and tlc nith a sample obtained by Russo e t  
1 7 .  10 

dl .  , by condensation of ethyl ester (8) vlth 2-chloro-5-phenyl derivative (El. The ap indicated by Russo et 

dl.' has a higher value because it uas taken using a different apparatus. 

3 , 4 , 5 . 6 , 7 , 8 - ~ e x a ~ ~ 3 - a i m 2 - O k 2 - ( 4 + ~ n y l ~ - ~ ~ t ~ l l t h i ~ ~ l  Ibe~othiemC2,3-~~i.idiw4~3M~m(~ 

fmm a i m t h i o m  deriwtiw(@: 2,4'-dibroaoacetophenone (0.55 g, 1.99 mol) was added, at room temperature and 

under stirring, to a suspension of 1 (0.5 g, 1.97 maol) in 101 sodium hydroxide (10 11) and ethanol (5 11). 

After stirring at room temperature for 30 Din, the mixture uas poured into water (100 11). The resulting solid 

uas collected, vashed with water, dried and recrystallized from dioxandwater to give (0.26 g, 292) as vhite 
-1 

product, mp 217-218°C(deconp.); ir: v 3300 and 3190CNH 1, 1680(C=0) cm ; Anal. Calcd for C H N 0 BrS : 
2 1 8 1 6 3 2  2 

C.48.01; H,3.55; N.9.33; S,14.22. Found: C,47.95; H.3.60; N,9.10; S,l4.15. 
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Erm potassium salt(?): 2,4'-dibromoacetophenone (0.55 g, 1.97 mmol) was added to a suspension of 2 (0.57 g, 

1.96 amol) in ethanol (25 dl. The mixture was stirred at room temperature for 2 h. The resulting solid uas 

collected, washed with water, dried and recrystallized from dioxaneluater to give & (0.62 g, 70%) as white 

product, mp 217-218°C(decomp.). 

Ethyl ester of 1(3.4.5,6,7,Shua~~-bomllIbem~ml2,td~diir2-yl)thioIa~~tic sid(l0J. 

Erm aimthimo derivative(!): Ethyl chloroacetate (0.2 m1, 2.31 mol) uas added to a hot suspension of 1 (0.5 

g,1.97 mml) in ethanolic potassium hydroxide solution (0.15 g in 20 01). The mixture was refluxed for 2 h and 

then filtered vhile hot. The uhite solid separated at room tenperature from the ethanolic filtrate uas 

collected, washed with ethanol, dried and recrystallized from ethanol to give (Ob (0.13 g, 15%) as white 

needles, mp 162-163%; ir: v 3320 and 3ZlO(NH ), 1735 and 1680(C=O) cml; ms: (oh) 339(tl*); Anal. Calcd for 
2 

C H N 0 S : C,49.55; H,5.01; N.12.38; S,18.87. Found C.49.25; H,5.00; N,12.30; S,18.80. 
14 17 3 3 2 

Erm potassim salt(?: Ethyl chloroacetate (0.6 m1, 6.93 mmol) uas added to a suspension of 3 (1.5 g, 5.15 

mmol) in ethanol (50 01). The suspension was refluxed for 1 h and filtered vhile hot. The vhite solid separated 

at roon temperature from the filtrate was collected, uashed uith ethanol, dried and recrystallized from ethanol 

to give (Ob (0.78 g, 45%) as white needles, mp 162-163°C. 

7.8,9,l0-Tetrshydm2-~hsnyl-3M11KIllbamthiemC2',3':4,51~ri.idoI2.1-bl~l,3.Althiadiozirrll~(~). 

fra a i m t h i m  deriwtive(4): A mixture of compound ( p  (0.15 g, 0.59 mol) and 2-bromoacetophenone (0.14 g, 

0.7 mol) in ethanoUuater (8:2)(100 11) was refluxed for 3 h. Yithin 2 h yellou microcrystals separated. After 

cooling, the solid uas collected, uashed with water, dried and recrystallized from dioxanehthanol to give 11 
-1 + 

(70 ng, 33%) as yellow microcrystals, up 252-253°C(decomp.); ir: v 1680(C=O) cn ; is: (mh) 353M ); 

'~-nmr(c~~l ): 7.48-7.96(m, 5H), 3.94(s, 2H), 3.04(0, 2H), 2.77(n, 2H), 1.87(m, 4H); Anal. Calcd for 
3 

C H N O S  : C,61.18; H,4.25; N,11.89; S,18.13. Found: C,60.90; H,4.30; N,11.90; S,18.30. 
18 15 3 2 
ha pot-im sdlt(2): A mixture of 2-bromoacetophenone (0.35 g, 1.76 mnol) and compound (3) (0.5 g, 1.72 mnol) 

in ethanol (25 11) was refluxed for 2 h. After cooling, the resulting solid was collected, washed uith water, 

dried and recrystallized from dioxanehthanol to give 11 (0.40 g, 66%) as yellow microcrystals, mp 252-253°C 

(deconp. ) . 
7.8,9,1D-letr~m2-(4-brmphenyl)-3H,ll~lllbenmthieml2',3':A,51Wri.idoC2.1-blIl.3.Althiad~llvns~~~ 

Erm a i m t h i o m  deriwtim(4): A mixture of conpound (4) (0.15 8, 0.59 mol) and 2,4'-dibronoacetophenone (0.28 

g, 0.72 amol) in ethanoVvater (8:2) (100 01) uas refluxed for 3 h. Yithin 2 h yellou microcrystals separated. 

After cooling, the resulting solid was collected, uashed uith water, dried and recrystallized from dioxana to 
-1 + 

give 12 (0.13 g, 51%) as yellow microcrystals, np 279-280°C(decomp.); ir: v 1690(C=O) cm ; ms: (dz) 431M 

and 433(flt); 1H-nmr(CDC1 ) :  7.58-7.92(#, 4H), 3.90(s, ZH), 3.06(., 2H), 2.80(0, 2H), l.87(., 4H); Anal. Calcd 
3 

for C H N OBrS : C.50.01; H,3.24; N,9.72; S.14.82. Found: C,50.20; H,3.30; N,9.80; S,14.70. 
1 8 1 4 3  2 

Erm (tbnmpheny1)-2-moethylthio deriwtive(&): To a refluxed solution of compound (&) (0.2 g, 0.44 0.01) 
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i n  ethanol (150 m l ) ,  p to luenesu l fon ic  acid (60 0%) was added: a yellow so l id  separated. The mixture was 

refluxad f o r  2 h. After cooling, the so l id  was col lected,  washed with warm ethanol, dried and recrys ta l l i zed  

from diaxane to give 12 (40 ng, 21%) as  yellow powder, np 278-280°C(decomp.). 

7,8,9.1~Tetr~3~11H~llbenmthiemC2'.3':4.51~riudoC2,1-b1ll.3.4lthiadiszins-2(1M.1ldina(~). 

To a hot solut ion of sodium (0.07 g, 3.04 nnol) i n  ethanol (20 m 1 )  th ioace ta te  derivat ive (m) (1.0 8, 2.95 

nnol) uas added over 5 nin. The so lu t ion ,  a f t e r  refluxing f o r  5 .in, was s t i r r e d  a t  room temperature f o r  1 h and 

then concentrated undw reduced pressure. The resu l t ing  mixture was ac id i f ied  with g l a c i a l  ace t ic  acid (0.2 11) 

or 10% hydrochloric acid (1.1 m l )  and then s t i r r e d  for 30 nin. The r e s u l t i n g  s o l i d  was col lected,  unshed u i th  

r a t e r ,  dr ied and recrys ta l l i zed  from dioxane/water t o  g i v e  12 (0.34 g, 39%) as white powder, np 258-259°C; i r : v  
-1 + 

3180(NH), 1680(C=0) cn ; ns: (m/z) 293(tl 1; 1H-nmr(OI1SO-d ) :  11.71 (br  s, 1H). 3.84(s, 2H), 2.85(0, 2H), 2 . 7 4 ( ~ ,  
6 

2H), 1.78(m, 4H); Anal. Calcd f o r  C12HllN302S2: C,49.14; H,3.75; N,14.33; 5.21.84. Found: C,49.10; #,3.70; 

N.13.95; S,21.60. 
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