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Abstract-A series of derivatives of the novel J,~ihydro-4H-3,1,6b~~d~ine ring system has been 
synthesised for pharmacological screening by application of a method devised earlier by two of the authors. The 
proof of structure of the benzothiadiazocine derivatives is based on chemical and spectroscopic evidence. 

IN Part I’ of the present series a general method was 
described for the synthesis of derivatives of the novel 
3,1 &benzoxadiazocine, 3,1,6_benzothiadiazocine and 
1,3dbenzotriazocine ring systems, the key-step of the 
synthesis consisting in the ring closure of type 1 inter- 

mediates with suitable C=Y or C-Y and C //’ /y or c 
‘x ‘x 

components, respectively, to furnish the desired 
products 2a or 2b (Chart 1). We now report on the 
synthesis of a series of 2-(subst.) amino- and 2-(2-subst. 
hydrazino) - $6 - dihydro - 4H - 3,1,6 - benzothiadiazo- 

tEGyT Pharmacochemical Works (Budapest) research fellow 

tines carrying, for the reasons explained in Part I, aryl- 
suifonyl or methylsulfonyl groups attached to position 6 
(2a, X=!J; Y=NH2, NHR’, NR’R”; R=MeSO*, ArSO*; = 
10). The method gf synthesis is outlined in Chart 2. 

The 2’-nitro-N-sulfonylanilides 5 were obtained by 
known methods either by nitration of the sulfonylanilides 
3 (step @ or by sulfonylation of the 2-nitranilines 4 (step 
@). Subsequently they were allowed to react with 1,2- 
dibromoethane at elevated temperatures either in 
form of the Na-salts prepared in a separate step 
(method CCJ ) or in form of the in situ prepared K-salts 

(method @ ). Selective catalytic reduction of the nitro 
groups of the resulting compounds 6 furnished their 
amino analogues 7 (step 0) most of which were non- 
crystalline substances. Therefore and because of their 

c or sl 2 or !2 
- 

1 
X=O,S,NH,NR’; W=Hlg,-XH 

a: C=YYcomponent (when W = XH) 

b: C’ 
‘X 

component (when W = leaving group) 

c: C-Y component (when W = XH) 

d: C’ 

Y 

‘X 
component (when W = leaving group) 

cbarl 1. 

2a 
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NIM 

A’ 

g (Ft=Ph. Ft=H) 

lo H 

10 (R’=Ph.Rdt) 

10 9 

2 R’ R’ R 

A Me0 H H 4-MeC& 

B Me0 Ph H &WeC& 

6% dil. HNO,; 0,: R-!302CI +pyridine; @ : NaOMe+MeOH, then Na-salt t Br&Br, DMF, 120”. 
KtCO~ + Brrr/Br, DMF or McCOEt, steam bath; 0: H~d-C; a: 

cqtivalcat), Et,O, retlux; 0: PhNCS, dioxane, refhu; 
CHICll t H,O; (8: R’R”NH ( - I 
: Et,N, EtOH, retlux. 

chart 2. 

sensitivity to air they were, without further purification, 
immediately allowed to react with thiocarbonyl di- 
chloride (step @) or phenyl isothiocyanate (step 0) to 
obtain the corresponding compounds 8 and 9 (R’=Ph, 
R”=H), respectively. 

Most of the isothiocyanates 8 were noncrystalline 
substances. They were therefore, after their purity had 
been checked by TLC, converted without characterixa- 
tion by microanalyses either into the thioureas 9 (step 
a) or, if the compounds 9 were non-crystalline, into the 
dihydrobenxothiadiaines 10 (step @ + 0). Using an 
excess of the amines (or addition of a tertiary amine to 
the reaction mixture) as well as elevation of the tem- 
perature and prolongation of the reaction-time favoured 
the formation of the cyclixed products 10. 

In principle, method 8 should be applicable to the 
synthesis of other type 9 (R”=H) thioureas as well but 
would require the preparation of the appro riate R’NCS 
isothiocyanates. Therefore the two-step ( d t a) rather 
than the one-step method (8) of preparation of the 
thioureas 9 (R”=H) was preferred; moreover, thioureas 9 
(R’=H, R”=H) may be synthesised solely by the two-step 
process. 

The method used for the synthesis of the compounds 
10 is not structure-proving in itself. The ring closure of 
the precursors 9 could have furnished in principle the 

S N R’R’ 

Y H s *I -P 

11 12 

11. 12 
Z R’ R” R 

A Me0 H H 4-MeC6H, 
B Me0 Ph H 4-M&H, 

isomers 11 and, for R”=H, the isomers 12 as well. It was 
therefore necessary to prove the correctness of struc- 
tures 10 unambiguously. 

The type 12 structures were ruled out for the cyclixa- 
tion products of the thioureas 9 on the basis of the 
following observations: 

(I) The cyckation product of 9A was found to be 
Merent from 12A obtained by structure proving syn- 
thesis? 

(2) The IR and ‘HNMR spectra of the cyclixation 
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Benzoxadiazocines, benzothiadiazocines and benzotriazocines-III 1211 

N - {2 - (N - (2 - Bronwelhyl) - N - tosylamino] - 4 - methoxy- 
phenyr) - N’ - phenylthioureu (9B;=9, R=t-MeCJ& Z=MeO, 
R’=Pll, R’=H) 

(a) By method a. A mixture of 8 @4-h&&H,, Z=MeO) 
(17.6g; 40 q mol), aniline (4 ml; 42 mmol) and ether (150 ml) was 
retuxed with continuous stirring for 3hr. After about 1 hr a 
crystalline ppt appeared. The mixture was allowed to cool, and 
the colourless crystals of the title compound (17.6g; 82%), m.p. 
162” from MeNO were filtered off and washed with a small 
amount of ether. For the microanalytical data, see Table 2. 

(b) By method 8. A mixture of 7 (R=l-MeC,,H,, Z,=MeO) 
(2.0 g; 5 mmol), phenyl isothiocyanate (0.7 ml; 7 mmol) and diox- 
ane (150 ml) was refluxed for 0.5 hr and evaporated to dryness in 
~)acuo. The resulting oil was t&rated with a small amount of 
ether to obtain 1.6g (60%) of a product which proved identical 
(m.p.. m.m.p., IR) with the sample obtained according to (a). 

“C NMR- (CDCI,): 621.6, l-40.2, 129.7. 128.0, 144.4 (tosyl), 
28.7. 53.8 (N-2-bromoethvl). 55.7 IMeOl. 159.4 (C.. attached to 
hied), 18.ippm (thioureac&on). ” ’ - 

4’ - Bromo - N - (2 - bromoethyl) - 2’ - (mor- 
pholinolhiocarbonylamino) - tosylunilide (9,Z=Br, R=4-Me&H,, 
-NR’R” = morpholino). Compound 6 (bBr, R=4_MeC,H,) (4.8 g; 
IOmmol) was reduced in dioxane (50 ml) at room temp and 
normal pressure in the presence of an 8% Pd-C catalyst (1 g). 
After uptake of the calculated amount of H2 the catalyst was 
filtered off and the filtrate was evaporated to dryness in DUCYO to 
obtain a yellowish oil (4.4g; 98%) which, according to TLC, 
proved to contain 7 (Z=Br. R-4MeC,H,) as a sinale substance. 

To the mixture oi the amine, CHiCi; (30ml) and ice-water 
(2Og) thiocarbonyl dichloride (I ml; I3 mmol) was added drop- 
wise with external ice-cooling and vigorous stirring. The mixture 
was stirred for a further 3 hr at 0” and kept overnight in a 
refrigerator. The organic layer was washed with 5% NaHCO, aq 
until neutral, and water, and dried (MgSO,). Evaporation of the 
solvent in UDCUO furnished 4. I g (84%) of 8 (Z=Br, R=4-Me&H,) 
in form of a viscous yellow oil; IR (film): 2050 cm-‘, s. 

The warm ethereal (30ml) soln of 8 was treated with Norite 
and, after addition of morpholine (0.87 ml; IO mmol), refluxed for 
IO min to obtain, after allowing the mixture to cool, the yellowish 
crystals (3.0 g; 63%) of the title compound, m.p. 145” (dec). 

For the microanalytical results, see Table 2. 
2 - Aniline - 9 - mithoxy - 6 - losyl - 5.6 - dihydro - 4H - 3,1,6 - 

benzorhiodiazocine llOB: = 18. Z=MeO. R’=Ph. R”=H. R=4- 
MeC,H,) (Method @,. A mix&e of 9B (17.6 g; 3j mmol); EtOH 
(8Oml) and EtlN (IOml; 72 mmol) was refluxed for 3 hr and 
evaporated to dryness in uacuo. The crystalline residue was 
thoroughly triturated with water to obtain I2 g (81%) of the title 
compound, light yellow crystals, m.p. 182-183” dec; from EtOH. 
For the microanalytical data, see Table 3. 

‘H NMR (CDQ): 6 2.g3.3 m (3H) t4.52 dm (IH), 4- and 5- 
H’s; 3.73s. MeO; 6.5Odd, 8-H; 6.55d, IO-H; 6.75s, 7-H; 6.95-7.4 m 
(SH) t 7.57 dm (4H), other ArH’s. 

“C NMR (CDCI,): 6 33.5 (Cd); 53.5 (C-5); 55.4 (MeO); 21.5, 
137.3, 129.5, 127.7, 143.3 (tosyl); 151.5 (C-2); 155.9ppm (C-9). 

2 - Amino - 9 - melhoxy - 6 - Losyl - 5.6 - dihydro - 4H - 3,1,6 - 
benwfhiadiawcine (lOA; = 10, Z=MeO, R’=R”=H, R=4-MeC&. 
For the preparation, see Table 3. 

‘HNMR (DMSOC): 62.41 Me of tosyl, 3.71, MeO; 2.851. 
4-H’s; 4.0-4.4m, S-H’s; 6.39d. IO-H; 6.4366.8-H; 6.6Od. 7-H; 6.87, 
NH,; 7.65 and 7.42, ArH’s of tosyl. 

“CNMR (DMSO-d&; 831.1 (C-4); 52.9 (C-5); 55.1 (MeO); 
21.0, 137.0, 129.7. 127.3, 143.1 (tosyl); 150.7 (C-2); 159.2ppm 
(C-9). 

9 - Bromo - 2 - morpholino - 6 - losyl - 5.6 - dihydm - 4H - 
3,1,6 - benzorhiadiazoc&e (10; Z=Br, -NR’R” = morpl&no, R& 
Me.C,H,) (Method 8). Compound 9 (Z=Br. -NR’R”= mor- ” 
pholino, R=6MeC$,H,; ;ee at&e) (3.0~; j.2 mmol) was retluxed 
with the mixture of Et3N (0.9 ml; 6.5 mmol) and EtOH (IO0 ml) 
for 3 hr. After about 2 hr the crystals of the product started to 
precipitate, and were llltered oh after cool& to obtain I.90 
(73%) of the title comwund. m.o. 230’ from EtOH. For the 
microanalytical results, iec Table j. 

‘Gy. Horny& and K. Lempert, Tetrahedron 39,479 (1983). 
*F. Reverdin and P. CrCpieux, Ber. D&h. Chem. Ges. 34, UK)0 
(1901); F. Bell and P. H. Robinson, 1. Chem. Sot. 129, II29 
(1927). 

2 - (2 - Dimelhylaminoe~hylamino) - 9 - merhoxy - 6 - tosyl - 5.6 ‘A. Sanders and J. M. Sprake. Ibid (C), 1161 (1970). 
- dihydm - 4H - 3.1.6 - benwfhiadiawcine, HBr so/t (V; HBr; ‘A. F. Pozharskii, E. A. Zvezdina. V. M. Mar’yanovskii. A. M. 

Z=MeO, R’=MezNCHXHr, R”=H, R=4-MeCad). A mixture of 
8 (Z=MeO. R-dMeC&) (6.Og; 13.6mmol), 2dimethylamin~ 
ethylamine (1.2 g; 13.6 q mol) and ether (30 ml) was refluxed for 
3 br with continuous stirring, and evaporated to dryness in uacuo. 
The residue was crystaUized from &OH-ether to obtain 5.5g 
(68%) of the titk compound, m.p. 240” dec; from ethanolether. 
For the microanalytical results, see Table 3. 

9 - hferhoxy - 2 - (2 - phenylhydrazino) - 6 - tosyl - 5,6 - dihydm 
- 4H - 3J.6 - benzothiadiazocine (V; Z=MeO. R’=PhNH, R”=H, 
R+MeC&H,). A mixture of 8 (Z=MeO, R&MeC,H,) (4.1 g; 
10 mmol), phenylhydrazine (1.2 g; 1 I mmol) and ether (40 ml) was 
relluxed fir 3 hr and evaporatedto dryness in vacua. The residue 
was refluxed for 4 hr with a mixture of EtOH (20 ml) and Et,N 
(5 ml) and again evaporated to dryness in vacuo.‘lhe oily residue 
was triturated with water (about 30 ml) to obtain an amorphous 
solid which was filtered off and dried by azeotropic distillation 
with benzene, using a water separator. The benzene soln was 
evaporated to dryness in vacua and the residue was crystallized 
from EtOH to obtain 3.Lg (66%) of the title compound, m.p. 165” 
from EtOH. For the microanalytical data, see Table 3. 

9 - MeUwxy - 2 - morpholino - 6 - phenylsulfonyl - 5.6 - dihydm 
- 4H - 3J.6 - benzothiadiazocine (10; Z=MeO. -NR’R”=morp- 
holino, R=Ph). Compound 6 (Z=MeO, R=Ph) (30 g; 72 mmol) was 
reduced in the mixture of dioxane and EtOH (100 ml, each) in the 
presence of an 8% PdX catalyst at room temp and normal 
pressure. After uptake of the calculated amount of H, the cata- 
iyst was filtered iff and the filtrate was evaporated to dryness in 
uacuo to obtain 7 (2 and R as above) (27.5 R: 98%) in form of a 
yellowish oil. 

To the mixture of 7 (27.5g). CH$& (270ml) and ice-water 
(23Og) was added dropwise with external ice-cooling and vigo- 
rous stirring at 0” thiocarbonyl dichloride (6.8 ml; 88 mmol). The 
mixture was stirred for a further 3 hr at 0” and kept overnight in a 
refrigerator. The oraanic nhase was washed with 5% NaHCO, aq 
until-neutral, and \;ith iater, dried (MgSO,) and evaporated to 
dryness in oacuo. The oily residue was dissolved in ether 
(200 ml), the mixture was treated with Norite, and the filtrate was 
again evaporated to dryness to obtain 8 (R, Z as above) (25g; 
82%) in form of a yellowish oil. IR (film): 2050 cm-‘, s. 

A mixture of the isothiocyanate (25 g). morpholine (5.1 g; 
58.5 mmol) and 2-propanol (500 ml) was refluxed for I hr. Et3N 
(13 ml; 92 mmol) was added and refluxing was continued for a 
further 2hr. The solvent was distilled off in vacua and the oily 
residue was triturated with ether to obtain the crystals (16.8g; 
66%) of the title compound, m.p. 170-172” from EtOH. For the 
microanalytical data, see Table 3. 

9 - Melhoxy - 6 - losyl - 3.4.5.6 - telrahydm - 1.3.6 - ben- 
zotriazine - 2(iH) - lhioni (12A). For the preparation, see Ref. 8. 
‘H NMR IDMSOd& S 2.46s. 7.29+7.62 (AA’BB’I. tosvl: 3.19a 
(J = 6 Hz); 4-H’s; 3.79, Me& 4.231 (J : 6 Hz), ‘j-H*;; ‘6.706: 
6.82dd, 7.256 (Jo==8.5, J, =2Hz), IO-H, 8-H and 7-H; 7.781 
(J = 6 Hz), 3-H; 12.66 ppm, I-H. 

“C NMR (DMSO4): 6 20.9, 137.2, 129.5, 126.2, 142.5, tosyl; 
40.5, C-4; 4.2, C-5; 55.6, MeO; 159.2, C-9, 167.7 ppm. 

9 - Melhoxy - 2 - merhylthio - 3,4,5,6 - le&hydm - 1,3,6 - 
benwrtiazine (13). For the urenaration. see Ref. 8. ‘H NMR 
(DMSOd& 6.2.j6s, 7.31 t7:65’(AA’BB’), tosyl; 3.081, 4-H’s; 
3.78~, MeO; 4.14. S-H’s; 6.8Odd, 7.lOd, 8.29d, 8-H. 7-H and IO-H; 
7.75 ppm s, 3-H. 

‘IC-NMR (DMSOC): 6 14.4, MeS; 20.9, 137.1, 129.5. 126.3, 
142.5, tosyl; 42.0, C-4; 43.7, C-5; 55.5, MeO; 151.9, C-2; 
155.3 C-9. ppm, 
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