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Ah&act-The general method devised by two of the authors for the synthesis of derivatives of the novel 
3,1,6benzoxadiazocine, 3.1.6benzothiadiazocine and 1,3,6benzotriazocine ring systems has been applied to the 
preparation of a series of 3,4,5,6tetrahydro- and 1,2,3,4,5,bhexahydro-I.3.6benzotriazocines for pharmacological 
screening. 

In Part It of the present series a general method was 
described for the synthesis of derivatives of the novel 
3,1,6benzoxadiazocine, 3,1,6benzothiadiazocine and 
1,3,6benzotriazocine ring systems. We how report on 
the application of this method to the synthesis of a series 
of 3,4,5,6tetrahydro- (6) and 1,2,3,4,5,6-hexahydro-1,3,6- 
benzotriazocines (7) all having, for the reasons 
explained in Part I, a tosyl group attached to N(6). The 
key-intermediates of the syntheses were the type 5 
diamines most of which, because of their sensitivity to 
air, were not isolated but immediately condensed with 
suitable C,-components to obtain the desired compounds 
6 and 7, respectively. Ortho esters, cyanogen bromide, 
carbonyl diimidazole, thiocarbonyl diimidazole and 
diethyl carbonate were used as C, components. In one 
case, as clearly shown by the IR and ‘H NMR spectra of 
the product, the non-heterocyclic product 8 was obtained 
rather than its expected heterocyclic isomer 7 (R = Me, 
V and W = Me and OEt, Y = MeO). The method of 
synthesis of the benzotriazocine derivatives is outlined in 
Chart 1 (Experimental). 

The compounds 6 and 7 have been screened for 
pharmacological activities by Dr. L. Pet&z. Ah ben- 
zotriazocine derivatives described are of low toxicity. 
EspeciaIiy the compounds 6 with Z = H and Me proved 
to be potent Tremorine antagonists and Hexobarbital 
potentiating agents on mice. A detailed description of the 
screening results will be published elsewhere. 

IR spectra were obtained in KBr pellets using Perkin-Elmer 
Model 421 and Spectromom Model 2ooo (Hungarian Optical 
Works, Budapest) spectrometers. ‘H NMR spectra were obtained 
at 60 MHz using a Perkin-Elmer Model R-12 Spectrometer. For 
the “C and IOOMHz ‘H NMR spectra of compounds 6 (Y= 
MeO,R=H,Z=MeS)and7(Y=MeO,R=H,VtW=S),see 
Part III, accompanying paper. 

N~2-BromoefhyI)4-methoxy-2’-nitrotosylonifide (2, Y = 
MeO). Na (4.6 g; 0.2 mol) and 1’ (Y = MeO; 67.2 g; 0.2 mol) were 
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successively dissolved in dry MeOH (4OOml). The soln was 
refluxed for 0.5 hr and concentrated to about l/3 its original 
volume in uacuo to obtain, on cooling, the crystalline Na salt 
(6og; 84%) of the starting compound which was washed with 
ether. 

A mixture of the Na salt (60 g; 0.18 mol), 1.2dibromoethane 
(16mI; 0.2mol) and DMF (200ml) was stirred for l2hr at 120” 
and, after being allowed to cool, poured into an aqueous (500 ml) 
soln of NaOH (4g). The aqueous layer was decanted the next 
morning; the residue was t&mated with two portions of water 
(200ml. each) and the semicrystalline product was crystallized 
from EtOH to obtain 52.3g (70%) of the title compound, light 
yellow crystals, m.p. 114-l IS” from EtOH. (Found: Br, 18.22; N, 
7.05; S, 7.77. CInHIrBrN?OFS (429.3) requires: Br, 18.61; N, 6.52; 
s, 7.47%) 

N-(2-Bromoethyl)-2’-nitrofosylanilide (2, Y = H), m.p.: 90” 
from MeOH. was similarly obtained in 41% yield starting from 1’ 
Cy = H). (Found: C, 45.34; H.4.00; N.6.75. CIJHIJBrN20,S (399.3) 
requires: C, 45.12; H, 3.79: N, 7.02%) 

N_(2-Bromoethyl)-4’-methyl-2’-nitrotosylanilide (2, Y = Me). A 
mixture of I’ (Y = Me; 76.6 g; 0.25 mol), K:C02 (41.5 g; 0.3 mol), 
1.2dibromoethane (52 ml; 0.6 mol) and DMF (120 ml) was stirred 
for 24 hr on a steam bath and evaporated to dryness in oacuo. 
The residue was triturated with three portions of water (Is0 ml, 
each) and crystallized from EtOH to obtain 101.6 g (82%) of the 
title compound, m.p. I IO-I I I” from EtOH. (Found: Br, 18.99: N. 
6.92; S, 8.19. CrhH1rBrNr04S (413.3) requires; Br, 19.33; N, 6.77; 
S, 7.76%.) 

N-(2-Aminoethyf)-4’-methoxy-2’-nitrotosyfanilide (3, R = H, 
Y = MeO) and N,N’-(aminodiethylene)bis(4’-methoxy-2’~nitro- 
fosylanilide) (4, R = H, Y = MeO). A mixture of 2 (Y = MeO) 
(17.2 g; 40 mmol) and EtOH (I60 ml) which had been previously 
saturated with ammonia at 0” was heated in a sealed vessel for 
5 hr at 130”. The resulting red soln was evaporated to dryness in 
uacuo. The residue was boiled for a few min with EtOAc (60 ml) 
and the insoluble inorganic material was filtered off from the hot 
soln. The filtrate was concentrated to about half its orignal 
volume and allowed to cool to obtain 3 (R = H. Y = MeO) (9.1 a: 
6%) in form of a red crystalline powder, m.p.: 122-lU”‘from 
EtOAc. (Found: C. 52.63: H. 5.50: N. 11.67: S. 8.29. CI.H~QN~O~S ._ 
(365.4) requires: C. 52.59; H, 5.24; N, I I.%; S 8.77%.) 

_ 

The mother liquor of crude 3 (R= H, Y = MeO) was 
evaporated to dryness. The oily residue was kept for 2 days at 
room temp to obtain l.9g (13.3%) of 4 (R = H, Y = MeO). yel- 
lowish needles, m.p.: 120-121” from benzene. (Found: C. 53.85; 
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H, 4.82; S, 9.16. CjzHj5N~Ol& (713.8) requires: C, 53.84; H, 
4.94; s, 8.98%.) 

The following compounds were similarly obtained. 
(a) N-(2-Aminodhyl)-4’-meihyl-2’-nitrotosylani~ (3, R = H, 

Y = Me),71%, red crystalline powder, m.p.: 130-13l”from MeOH. 
(Found: C, 55.20; H, 5.56; N, 12.19; S, 9.54; C&19N~01S (349.4) 
requires: C, 54.99; H, 5.47; N, 12.02; S, 9.17%), and (b) N-(2- 
aminoeihyl)-2’-nitrotosylanilide (3, R = Y = H), 5%, orange 
crvstalline oowder. m.n. 152-153” from EtOAc: (Found: C. 53.99: 
H; 5.33; i, 12.101 CI>H17N304S (335.4) requires: C, 53.72; H; 
5.11; N, 12.53%.) 

4’-Methoxy-N-(2-me~hylominoethyl)-2’-nitrotosyhmilide (3, Y = 
MeO, R = Me). A mixture of 2 (Y = MeO) (32g; 75 mmol) and 
ethanolic (200 ml) MeNHz (0.7 mol) was heated in a sealed vessel 
for 14hr at 105” and evaporated to dryness. The residue was 
extracted with hot EtOAc and the hot soln was filtered and 
evaporated to dryness. The residue was crystallized from EtOH 
to obtain II g (3%) of the title compound, m.p. 78”. (Found: C, 
53.93; H, 6.03; N, 11.01. C17Hz1NjO$ (379.4) requires: C, 53.82: 
H, 5.58; N, ll.O8%.) 

2’-Amino-4’-methoxy-N_(2-methylominoethyf)fosylonilide (5, 
R = Me, Y = MeO). Compound 3 (R = Me, Y = MeO) (15.2g; 
40 mmol) was reduced in dioxane soln (150 ml) at room temp and 
normal pressure in the presence of an 8% Pd-C catalyst (5g). 
After uptake of the calculated amount of Hz the catalyst was 
filtered off. The filtrate was evaporated to dryness and the oily 
residue was crystallized from a small amount of EtOH to obtain 
the colourless crystals (10.7 g; 76%) of the title compound, m.p. 
105-IOP from EtOH. (Found: C, 58.47; H, 6.76; N, 12.34; S, 8.98. 
CI,H:~N~O,S (349.4) requires: C. 58.43: H, 6.63; N. 12.02; S, 
9.18%.) 

PMethoxy~tosyl-3,4,5,6-fefrahydro-l,3,6_benzotriazocine (6, 
Y = MeO, R = 2 = H). Compound 3 (Y = MeO, R = H) (3.6 g; 
IOmmol) was reduced in anhyd dioxane soln (lOOmI) at room 
temp and normal pressure in the presence of an 8% Pd-C 
catalyst (I g). After uptake of the calculated amount of Hz the 
mixture was filtered into a mixture of triethyl orthoformate (3 ml) 
and AcOH (30ml). The mixture was refluxed for 4 hr and 
evaporated to dryness. The residue was triturated with a small 
amount of MeOH to obtain 2.6g (75%) of the title compound, 
colourless plates, m.p. l&187” from nitromethane. (Found: C, 
59.51; H, 5.62; N. 11.87; S. 9.74. C17H19Nj03S (345.4) requires: C, 

59.10; H, 5.54; N, 12.16; S, 9.2896.) IR (KBr): 162&v, 1330, 
1 ISOcm-‘; ‘H NMR @hISO&): 6 2.37s (3H), 3.201+4.27t (2H, 
each; J = 6 Hz): 3.79s (3H); 6.7-7.8m (8H): 8.05 bs (IH). 

PM~hyl-6-tosyl-3,4,5,6tefrahydro-l,3~~benzotn’~z~ine (6, 
Y = Me, R = 2 = H) and btosvl-3.4.5.6tefrahvdro-1.3.6ben- 
zofriazocine (6, Y = k = Z = H) were &&rly obkined in ?O and 
57% yields, respectively. 

PMethyl compound. Colourless plates, m.p. 194-195” from 
nitromethane. (Found: C, 61.73; H, 5.43; N, 12.47; S, 9.65. 
C~~H~~NJOZS (329.4) requires: C, 61.98; H. 5.81; N, 12.75; S, 
9.74%.) IR (KBr): 158Ow. 1310,1130 cm-‘; ‘H NMR (DMSO-4): 
8 2.28s (3H); 2.33s (3H); 3.051 t4.201 (2H, each; J = 6 Hz); 
7.21+7.50 (4H, AB, J = 8.5 Hz), 6.85-7.75m (4H); 7.95s (IH). 

PUnsubstituted compound Colourless crystals, m.p. 179” 
from EtOH or nitromethane. (Found: C, 60.88; H, 5.23; N, 13.42. 
C~&I~~NY~?S (315.4) requires: C, 60.93: H, 5.43; N, 13.3%). IR 
(KBr): 16lOw, 1320, 1130 cm-‘. 

9-Methoxy-2-methyl-6-tosyl-3,4.5,6-tetrohydro-l,3,6-benzo~n’- 
nzocinc (6. Y = MeO, R = H, Z= Me), colourless crystals, 
m.p. 22&7’ from MeNOt was obtained in 86% yield as 
described for its 2-unsubstituted analogue (see above), replacing 
triethyl orthoformate in the second step by the orthoacetate. 
(Found: C, 60.38; H, 5.54; N, 11.74; S, 8.50. C,~H~,NIO$ (359.4) 
requires: C, 60.14; H, 5.88; N, 11.69; S, 8X%.) IR (KBr): 162Ow, 
1315. 1140 cm-‘; ’ H NMR @M!Xk&): 6 2.35s (3H); -2.50s 
(merged with the signal of DMSOd& 3.08t+4.15t (2H, each; 
J = 6 Hz); 3.83s (3H); 6.55-7.8m (4H); 7.28 + 7.57 (AA’BB’; J = 
8.5 Hz). 

2-M~~hyl-6-~osyl-34J,~~drohydro-1J,bbcllw~rio~inr (6, 
Y = R = H, Z = Me) was obtained similarly in 67% yield, colour- 
less crystals, m.p. 215” from nitromethane. (Found: C, 62.04; H, 
5.65: N. 13.05. C~~HIPNGS (329.4) reauires: C. 61.98: H. 5.81: N 
12.76. IR (KBr): -162&v, 1320; 114O’cm”; ‘H NkR (~Mk-&j: 6 
2.35s (3H); 2.50s (3H); 2.80-3.25m (2H); 4.201 (2H; J=6 Hz); 
7.35 t 7.62 (4H; AA’BB’, J = 8.5 Hz); 7.05-7Xhn. 

9 - Methoxy - 2 - methyl~hio - 6 - tosyl - 3,4,5,6 - tctrahydm - 1,3,6 - 
benzotriazocine (6, Y = MeO, R = H, Z = MeS). Na (76 mg; 3.3 
mmol) and 7 (Y = MeO, R = H, V + W = S; see below) (1.25 g; 3.3 
mmol) were successively dissolved in MeOH (25 ml). Mel (0.2 
ml; 3.3 mmol) was added, and the mixture was refluxed for 3 hr 
and evaporated to dryness in uocuo. The residue was dissolved in 
acetone. Crystallization of the tide compound (0.9 g; 70%), m.p. 
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159-160” from MeOH started upon addition of water. (Found: C, 
55.38; H, 5.52; N, 10.70; S, 16.91. C~~H~UN~O& (391.5) requires: 
C, 55.22; H. 5.40; N 10.73; S. 16.3846.) IR(KBr): l6lOw, 1340,1160 
cm-‘* ‘H NMR (DMSW: 6 2.33 s (3H); 2.66s (3H); 2.991 t 4.1 It 
(2H, bch; J = 6.5 Hz); 3.76s (3H), 6.66-7.91 m (8H). 

The hydrochloride was obtained by refluxing the base (0.39 8) 
for 6 hr with a mixture of cone HCI (2 ml), water (3 ml) and 
dioxane (5 ml). (No evolution of methanethiol took place.) The 
soln was evaporated to dryness and the crystalline residue was 
triturated with ether to obtain 0.35 R (82%) of the hvdrochloride. 
m.p. 204-205” dec; from nitromethaiel (Found: C, 5b.51; H, 5.181 
Cl, 8.29; N, 9.81; S 14.48. C1sH&IN,O& (428.0) requires: C. 
50.62; H. 5.19: Cl. 8.33: N. 9.84: S. 15.01%.) IR (KBr): 164Om. 
,340,‘l160cm-l, 

2-Amino -9-melhyl-6-losyl-3,4,5,6- tetrahydro- 1,3,6- benzo- 
triazocine (6, Y = MeO, R = H, Z = NH& HBr salt. Compound 
3 (Y = MeO, R = H) (3.6g; IO mmol) was reduced as described 
for the preparation of 6 (Y = MeO, R = Z = H), and the resulting 
mixture was filtered into a soln of cyanogen bromide (I.1 g; IO 
mmol) in dioxane (20 ml). The mixture was refluxed for 3 hr and 
allowed to cool to obtain the long colourless thin needles (3.5 g; 
79%) of the title compound, m.p. 210-211” from nitromethane. 
(Found: C, 46.35; H, 5.09; Br, 18.16. C1,H2,BrN10,S (441.4) 
requires: C, 46.26; H, 4.80; Br, 18.10). IR (KBr): m2800 vs. 
1660 vs, 1325, II55 cm-’ ’ H NMR (DMSCk&): 8 2.33s (3H); 
3.63.3m + 4.14.35m (2H, each); 3.77s (3H); 7.24 t 7.50 (4H, AB. 
J = 8.5 Hz); 6.75-7.75m (4H); 8.5 bs. 

2 - Amino - 9 - methyl - 6 - tosyl - 3.4,5,6 - tetrahydro - 1.3.6 
benzorriazocine (6, Y = Me, R = H, Z= NH3, HBr salt was 
similarly obtained in 63% yield starting from 3 (Y = Me. R = H), 
except that the reaction with cyanogen bromide was conducted 
in ethanolic rather than dioxane soln. The mixture was finally 
evaporated to dryness in uacuo and the residue was triturated 
with acetone to obtain the colourless crystals of tbe title com- 
pound, m.p. 235-6” dec: from etbanokther. (Found: Br. 18.73; 
k, 13.04; $, 7.81. C,,H2ABrN,02S (425.4) req&es: Br, 18.79; N; 
13.17: S. 7.54%.) IR (KBrl: 34@&2800 vs. 1650 vs. 1315. II50 

-‘; ‘ti NMR (i)MSb-d$ 8 2.35s (3H). 2.,&s (3H).‘- 3.2h t - 
$75rn (2H, each); 7.23t7.28 (4H, Ai, J=8.5 iz); 6.9-7.9m 
(4H); 8.45 bs. 

2-Amino-9-melhoxy-3-me~hylbfosyl-3,4J,~tcfrahydro-l,3,6- 
bertzolriazocine (6. Y = MeO, R = Me, Z = NH3, HBr salt. A 
mixture of 5 (Y = MeO, R = Me) (3.5 g; IO mmol), cyanogen 
bromide (1.2 g; I2 mmol) and anhyd dioxane (20 ml) was retluxed 
for 4hr and evaporated to dryness in uacuo. The residue was 
crystallized from EtOH-ether to obtain the colourless crystals 
(3.1 R: 6696) of the title comwund. m.p. 2-232” (dec). (Found: Br. 
i7.3& N, ‘12.25; S, 7.36. ~CIsH2;B&,@S (45j.4) it&es: Br, 
17.54: N. 12.30: S 7.04%.1 IR IKBr): 34&2800 vs. 1650 vs. 1320. 
I I40 cm’-‘; ’ H’ NMR (I&S&&.): 8 2.31s (3H);’ 3.25m +b.lim 
(2H, each); 3.72s (3H); 3.78s (3H); 6.9-7.8m (7H); 8.6 bs. 

9- Methoxy -6- rosyl-3,4,5,6- ldrahydro- 1$,6- benwt&och_ 
Z(IHbone (7, Y = MeO, R = H, V + W = 0). Compound 3 (Y = 
MeO, R = II) (3.6 g; IO mmol) was reduced as described for the 
preparation of 6 (Y = MeO. R = Z = H). and the resultina mixture 
hai filtered into a soln of carbonyj(diimidazole) (2.0 g; 12.5 
mmol) in dry dioxane (20 ml). The mixture was refluxed for 0.5 hr 
and evaporated to dryness in uacuo. The resulting oil was dis- 
solved in ether (50ml) and the soln was kept overnight in a 

refrigerator to obtain 2.4g (66%) of the title compound, colour- 
less crystalline powder, m.p. 2lO-211’ from nitromethane. 
(Found: C, 56.07; H, 5.45; N, 11.46; S, 8.62). Cl7H1&0dS (361.4) 
requires: C, 56.49; H, 5.29; N, 11.62; S, 8.87%. IR (KBr): 32.80, 
1695. 1330, II50 cm-‘; ‘H NMR (DMS@&): 8 2.34s (3H): 
2.99tt3.771 (2H, each; J = 6 Hz); 3.70s (3H); 6.67.Om (3H); 
7.30 t 7.60 (AA’BB’: J = 8.5 Hz). 

9- Metoxy-6- losyl-3,4J,6- Ietrahydro- l,3,6- bmzokawcine- 
2(1H)-thione (7, Y = MeO. R = H, V+ W = S) was similarly 
obtained using a dioxane (IOOml) soln of thioca&nyl-(diii- 
dazole) (2.1 g; 12.5 mmol) as the reagent in the second step. The 
oily crude product was dissolved in MeOH (20 ml) and kept 
overnight in a refrigerator to obtain the colourless needles (2.8 g; 
74%) of the title compound, m.p.: 218“ from nitromethane. 
(Found: C, 54.28; H, 4.81; N, 11.11; S, 16.70). C17H19N,03S? 
(377.5) requires: C, 54.09; H, 5.07; N, 11.13; S, 16.980/c.) IR 
(KBr): 3150, 1320, II50 cm-‘; ’ H NMR (DMSOdd: 8 2.32s (3H); 
3.191 t 4.181 (2H. each; J = 6 Hz); 3.63s (3H); 6.66-7.76m (7H); 
12.7 bs (IH). 

3,PI)lmethyl - 6 - tosyl - 3,4,5.6 - tetrahydro - l,3,6 - ben- 
zotriazocin - 2(lH) - one (7, Y = R = Me. V t W = 0). Compound 
2 (Y = Me) (28 g; 67.6 mmol) was heated with a methanoiic (50 
ml) MeNH2 (400 mmol) soln in a sealed vessel for 24 hr at 120” 
and conce&ted to about IO ml. EtOH (IO ml) was added and 
the crystalline methylammonium bromide (6.4 8; 85%) filtered 
off. The filtrate which contained 3 Iy = R = Me) was diluted with 
EtOH (270 ml) and reduced at room temp and normal pressure in 
the presence of a 10% Pd-C catalyst (4 g). After uptake of the 
calculated amount of H2 the catalyst was filtered off and diethyl 
carbonate (4Oml) was added to the filtrate. The mixture was 
refluxed for 2 hr and concentrated to about 40 ml. AcOH (5 ml) 
was added and refluxing was continued for an additional 2 hr. 
The crystalline title compound, 9 g (37%). m.p. 255” from DMF 
was filtered off on the next morning. (Found: C, 59.98; H, 6.21; 
N, 11.48; S, 9.15. CIRH&&S (359.5) requires: C. 60.16; H, 5.89; 
N, 11.69; S, 8.m.) IR (KBr): 3160, 1690, 1310, II45 cm-‘. 

2’ - (I - E~hoxyefhylideneimino)d’-methoxy - N - (2 - 
merhylaminoethyl)rosylanilide (8). A mixture of 5 (Y = MeO, 
R = Me) (1.75 g; 5 mmol). triethyl orthoacetate (2 ml) and AcOH 
(I drop) was refluxed for 3 hr and evaporated to dryness in 
uacuo. The oily residue was dissolved in nitromethane (IO mt) 
and kept overnight in a refrigerator to obtain I.7 g (81%) as 
colourless needles of the title compound, m.p.: loo” from EtOH. 
(Found: C, 60.19; H. 6.67; N, 10.26; S, 7.53. &,HBN~O~S (419.5) 
requires: C, 60.12: H. 6.%: N. 10.01: S. 7.64%3 IR IKBrl: 1660. 
l3i0, II50 cm-‘; ’ H' Nti (&ICl,j: $ I.391 [3H)+4.38q (2H; 
J = 7.2 Hz); 1.82s (3H); 2.35s (3H); 2.45s (3H); 2.C2.95m (4H); 
6.l-7.25m (4H); 7.17 t 7.63 (AA’BB’; J = 8.5 Hz). 
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