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Abstract -While base

tnduced ning closure of

1-{2-[N<alkylsulfonyl and arylsulfonyl}N42-

chloroethyllamino Jpbenyl}-3-phenylthioureas 1 had furnished the corresponding type 2 dihydro-3.1,6-
benzothiadiazocine derivatives rather than the isomeric bexahydro-1,3,6-benzotriazocinethiones {3) or
tetrahydroquinoxalines (4), base induced ring closure of the related N«(2-chloroethyl)-N-Me derivatives 9~
9c, 10s and 10b furnishes type 14 tetrahydroquinoxalines. 14a is obtained also by treating the N42-
hydroxyethyl)} N-Me derivative 11 with the triphenylphosphine-diethy! azodicarboxylate (DEAD) reagent.
Insitu replacement of the chlorine atom of compound 9a by iodine in the absence of base as well as treatment
of 1-{2-[N«2-hydroxyethyl}-N-methylamino Jphenyl}- i-methyl-3-phenylthiourea (18) with the triphenyl-
phosphine-DEAD reagent furnishes the benzimidazole derivatives 16 and 22, respectively, whose formation
may be rationalised by assuming the intermediacy of the dihydro- and tetrahydro-3,1,6-benzothiadiazocine
derivatives 12a- HI and 28, respectively, and their subsequent ring contraction.

In part HII' of the present series a method for the
synthesis of 6-{alkylsulfonyl and arylsuifonyl)-56-
dihydro-4H-3,1,6-benzothiadiazocines {2) by ring
closure of type 1 thiourea derivatives has been
described (Scheme 1). In principle, two additional
modes of cyclisations were possible and would have
lead to hexahydro-1,3,6-benzotriazocinethiones (3} (for
R"==H} and tetrahydroquinoxaline derivatives {4},
respectively. However, these two types of structures for
the products were ruled out on the basis of both
chemical and spectroscopic evidence.{ The effect of the
alkylsulfonyl and arylsulfonyl groups, respectively, was
to reduce the nucleophilicity of N-6 of the product and
to thereby prevent ring contraction initiated by
nucleophilic attack of N-6 at C-2, i.e. reaction 2 —+ §.

Here we wish to report on our unsuccessful attempts
toextend the scope of the above method to the synthesis
of 6-methyl-2{subst. amino)-5,6-dihydro-4H-3,1,6-
benzothiadiazocines (12). However, these failures
finally led us to the contrivance of a successful method
for the synthesis of 2-amino-6~-methyl-5,6-dihydro-4H-
3,1,6-benzothiadiazocines (12A) which will be de-
scribed in the accompanying paper.

Initially we attempted to obtain the desired

+ EGyT Pharmacochemical Works {Budapest) rescarch
fellow, 1980-1981.
3 See Noie added in proof on p. 2854,

compounds 12 by ring closure of 1-{2.[N-
{2-chloroethyl or 2-hydroxyethyl)}-N-methylamino]-
phenyl}-3-phenylthioureas (9, 11) and the related
morpholine derivatives 10, respectively, ie. analo-
gously to the synthesis of the 6{alkylsulfonyl and
arylsulfonyl) derivatives 2. The methods of synthesis of
the starting compounds 9-11 are shown in Scheme 2.
Asaresult of the replacement of the N{alkylsulfonyl)
and N+{arylsulfonyl) groups of the compounds 1 by an
N-Me group, the direction of ring closure changed
{Scheme 3); c.g. base catalysed cyclisation of thiourea
9a furnished the tetrahydroquinoxaline derivative 14a
as the only product. Structure Ida was proved by
comparison with an suthentic sample obtained by
phenylthiocarbamoylation of N-methyltetrahydro-
quinoxaline (15). The same product was obtained by
treating compound 8a with phenylisothiocyanate.
The isomeric structure 12a is ruled out for the
cyclisation product of compound 9 aiso by the >C-
NMR spectrum : the signals at 45.5, 50.3 and 180.4 ppm
indicate the presence of two N-CH,; groups and of &
thiourea grouping rather than of one S-CH; and N-
CH,; group, cach, and an isothiourea grouping. (The S-
CH,, N-CH, and isothiourea signals in the } *C-NMR
spectra of some type 2 compounds described in Ref. |
appear around 33, 50 and 151 ppm, respectively.)
Similarly, base catalysed cyclisation of 9b and 9¢
furnished the tetrahydroquinoxalines 14b and ldc,
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respectively, whose structure assignments were based
on their 1*C-NMR spectra : the signals of the two N-
CH, groups and of the thiourea grouping appear at
45.6,49.8 and 181.1 ppm in the spectrum of 14b, and at
44.9,50.1 and 180.6 ppm in the spectrum of 14c. By base
catalysed cyclisation of thiourcas 10a and 10b the
N - {morpholino(thiocarbonyl)Jtetrahydroquinoxalines
14d and 14e were also prepared.

Recently application of the diethyl azodicarboxylate
{DEAD)-triphenylphosphine reagent for alkylation of

thioureas has been described,? S-alkylisothioureas, N-
alkylthioureas or their mixtures being, depending on
the type of the thiourea introduced, the products of the
reaction. The DEAD-triphenylphosphine reagent,
applied to thiourea 11 furnished the tetrahydro-
quinoxaline derivative 14a by intramolecular N-
alkylation.

These observations demonstrate that, in addition to
their effect mentioned above, the alkylsulfonyl or
arylsulfony! groups serve to direct (presumably by
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lowering the nucleophilicity of the ortho-N atom) the
cyclisation towards formation of dihydro-3,1,6-
benzothiadiazocines rather than of tetrahydro-
quinoxalines which are the products in the absence of
such groups.

In the hope that replacement of X=Cl in compound
9a by a better leaving group could result in permitting
to effect the ring closure in the absence of base and
thereforein a change of orientation, 98 was treated with
sodium iodide in acetone. No reaction took place at
room temperature {100 hr}; however, at 65° the
benzimidazole 16 was obtained in moderate yield,
Formation of this compound may be rationalised via
12a - HI, as depicted in Scheme 4 where the structure
proving synthesis of 16, starting with 17 is also shown.
Compound 17 was obtained by treating N-methyl-o-
phenylenediamine with phenylisothiocyanate ; that the
methylamino rather than the amino group is
phenylthiocarbamoylated in this reaction, is shown by
the chemical shift of the N-Me signal (& 3.65 ppm)in the
'H-NMR spectrum of the product (¢f with the chemical
shifls of the N-Me signals of N-methylaniline (2.5 ppm)
and of N-methyl-N,N'-diphenylthiourea (3.7 ppm)}.

Finally the ring closure of the trisubstituted thiourea
18, the N-Me derivative of 11 was studied. The basic
idea behind this was that application of the DEAD
triphenylphosphine reagent to 18 should lead to the
formation of the intermediate 19° (Scheme 5). The latter
would then probably eliminate triphenylphosphine
oxide according to path a, which would beequivalent to
the reversal of the orientation experienced in the case of
11and lead to the tetrahydro-3,1,6-benzothiadiazocine
20. Should, on the other hand, the orientation
experienced in the case of 11 be retained (path b), then
the resulting dipolar 21 would probably be rather
unstable and rearrange to the desired isomer 20, The
method of synthesis of 18 from 7a is shown in Scheme 5.
Although the oily product resulting from the reaction of
18 with the DEAD-triphenyiphosphine reagent
appeared to be homogeneous according to TLC, it was
clearly shown by its 'H- and "*C-NMR spectra
(measured on the day following its isolationjtobea 1: 3
mixture of the desired 20 and its ring contraction
product 22. Apparently because of the higher
temperatures necessary for obtaining the mass
spectrum, only the ring contraction product 22 was
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seen in the latter. The mechanism of the ring
contraction of 20 is thought to be similar to that of
12a- HI (shown in Scheme 4). All attempts to obtain
tetrahydrobenzothiadiazocine 20 in pure form and the
NMR spectra of the pure compound failed.

The results summarised in Schemes 4 and 5
demonstrate that the synthesis of dihydro- and
tetrahydro-3,1,6-benzothiadiazocine derivatives lack-
ing the alkylsulfonyl and arylsulfonyl groups in
position 6 is possible; however, these compounds are,
at least in form of the free bases, rather unstable and
undergo ring contraction. The undesired ring
contraction may, on the other hand, possibly be
prevented {i) by reducing the nucleophilicity of N-6 with
the aid of electron attracting substituents introduced
into appropriate positions of the benzene ring and
applying cyclisation methods which require compara-
tively low reaction temperatures or (ii)— in the absence
of such substituents— by applying methods which, in
addition to ring closure, lead 1o protonation of N-6 in
the cyclised products, ie. complete loss of the
nucleophilicity of N-6. A method, applicabie for both
cases, will be described in the following paper.

EXPERIMENTAL

FT 'H-and ' *C-NMR spectra were obtained with a JEOL
¥X-100 spectrometcer using TMS as the internal reference | IR
specira were obtained with a Spectromom 2000 instrument
{Hunganan Optical Works, Budapest) in KBr pellets.

24{N-Methyl-2-nitranilinolethanol {1a)

The mixture of 6 (78 g, 0.5 mol}, 2{methylaminokthanol
{47 2,0.62 mol) and pyridine (50 mi) was refluxed for 15 hrand
evaporated to dryness in vacuo. The residue was taken up in
heptane, again evaporated to dryness in vacuo and takenupin
MeOH (150 ml). The methanolic soln was saturated with dry
HCl10 obtain 96.5 g (8394} of 7 - HCl as light yellow crystals
which were filtered off and washed with MeOH -cther (1:2)
and ether; m.p.: IRS® (dec; from MeOH cther). (Cale for
CoH,,CIN,;O, (232.7): C1, 15.23; N, 12.04%, Found: (1,
15.40; N, 11.88%,)

The salt was dissolved in water (250 mi), CH,Cl, and
crystalline Na,CO, were added until the aqueous layer
became neutral, From the organic layer 75 g (76%,) of the title
compound were oblained in the form of & red oil which was
used in the following step without further purification.

244-Chloro-N-methyl-2-nitranilinoyethanol (T8}

The mixture of 68{19.2 2. 0.1 mol) 24methylamino)thanol
(1.1 g,0.15 mol) and pyridine (50 ml) was refluxed for S hr and
evaporated to dryness in vacuo. The residue was dissolved in
CH,Cl, {150 ml), the soln was washed with dil AcOH, dried
(MgSQ,) and evaporated to dryness to obtain 25.8 g {97%) of
the title compound as an orange coloured oil.

HCY Salr, mp.: 137-139° {from EtOH-cther). (Calc for
CoH,CLN, O, 126700 G, 2654 N, 10.50%, Found: CL,
26.07; N, 10.68%)

Methyl 4 - [N - (2 - hydroxyethyD) - N - methylamino) - 3 -
nitrobenzoate (Te) .

Themixtureof 6¢*(43.2g.0.2 mol), 24{methylaminojethanol
(19 g 0.25 mol), MeOH (150 ml) and pyndine (50 mi) was
refluxed for 18 hr. The HCl salt, 35.5 g (61%), orange coloured
crystals, m.p.: 99:102° (from McOH -ether) (Calc for
C, H,CIN, O (290.7): CL, 12.19; N, 9.64%. Found: C1,
1200, N, 9.52%,), of the title compound was obtained as
described for the HCl salt of 7a. The frec base is an orange red
oil. (Calc for C, H, N0, (254.3): C, 5196, H, 555; N,
11022, Found: C, 5181 H, 539 N, 11.09%,)
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N-2-Chloroethyly-N-methyl-2-nitraniline

Thionyl chloride {11 ml, 0.15 mol} was added dropwise to
the soln of 7a(13.7 g.0.07 mol)in CH ,C1, (50 mi). The soln was
refluxed for 3 hr on a steam bath and evaporated to dryness in
vacwo; this operation was repeated once again afier the
addition of McOH (50 ml). The residue was taken up in
CH,Cl, {150mi}. Thesoin was washed with 5%, NaOH aqand
water, dried {(MgS0O,) and evaporated to dryness to obtain
14.6 g (97%) of the title compound as a yellow oil which was
used in the following step without further purification.

4. Chioro - N-(2-chloroethyl)- N - methyi - 2 - nitraniline. A
red oil, was similarly oblained in 79% yield. (Cale for
CoH,oCI,N,0, (249.1): C, 43.39; H, 405 C, 2847: N,
11.25%, Found: C, 4391, H,432; C1, 2BO7; N, 11.40%)

Methyl 4 - [N - (2 - chioroethyl) - N - methylamino} - 3 -
nitrobenzoate. An orange oil, was similarly obtained in 73%,
yield, {Cak for C, H,,CIN, O, (272.7): C, 4845 H, 480 (1,
13.00: N, 10.27%. Found: C, 48.15: H, 5.20; C1, 1281, N,
10329}

N-(2-Chioroethyl)-2-isothiocyanato-N-methylaniline

N+2-Chloroethyll-N-methyl-2-nitraniline (10 g 465
mmol)was reduced in ethanolic soln {250 mijin the presence of
a 10%, Pd~C catalyst {1 g) at normal pressure and room temp,
The catalyst was filtered off and the filtrate was evaporated to
dryness in racuo. The resulting crude 8a was taken up in
CH,C1, (150 m]) and water {100 mi}, and a small amount of
Na,$,0, was added. Subsequently thiocarbony! dichlonde
(3.6 mi, 47 mmol) was added dropwise at 0 with vigorous
stirring. The organiclayer was washed successively with water,
sat Na,$,0, aq, 10%;, Na,CO, aq and water, dried (MgSQ,}
and evaporated to dryness in vacuo. The residue was purified
by treatment with Norite in refluxing cther to obtain 86 g
(82%,) of the title compound as a yellow oil, IR 2100 cm ™}
{—NCS}, which was used in the following step without further
punfication.

4 . Chlore « N - (2 - chloroethyl} - 2 - isothiocyanato - N -
methylaniline. A light yellow oil, was similarly obtained in 82°,
yield via 88; IR : 2100 em ' {(—NCS).

Methyl 4 - [N - (2 - chloroethyl) - N - methylamino] - 3 «
isothiocyanatobenzoate. A brownish yellow oil, was similarly
obtained in $3°, vield via 8¢ IR: 2100 and 1720 cm ™",

1-{2-{N - (2-Chioroethyl) - N - methylaminolphenyl} - 3 -
phenylthiourea (98}

The mixture of N-{2-chloroethyl}-2-isothiocyanato-N-
methylaniline (28 g. 124 mmol} aniline(1. 4 ml, { S4mmol}and
ether (25 mi) was kept at room temp overnight to obtain 1.0g
{25%;) of the title compound as a colourless crystalline powder,
m.p.: 135-136" from EtOH. (Calc for C, H,,CIN,S (319.9):
C, 6008, H, 567, ClL 11.08; N, 13138, 100, Found: C,
60.24; H, 537, CL HL58; N, 13.32: 8, 10.77%,)

1 - {5- Chioro - 2 « [N - (2 - chloroethyl} - N - methyl-
aminclphenyl} - 3 - phenylthiourea (9). A light yellow
crystalline powder, m.p.: 130-131° from McOH, was similarly
obtained in 537, yield. (Calc for C, H,CN,$ (3343): (L,
2001 N, 11.86%. Found: C1, 19.52; N, 11.92°})

N-{2- Chioroethyl) - N - methyl - N’ - morpholino{thiocarbonyl} -
o - phenylenediamine (10x)

The mixture of N<{2-<chloroethyl}-2-isothiocyanato-N-
methylaniline {3 g. 13 mmol}, morpholine (1.2 mi, 14 mmol}
and ether (50 ml) was refluxed for 2 hr and cvaporated to
dryness in vacuo. The residue was triturated with water and
crystailised from EtOH to obtain 1.2 g (295;) of the title
compound asa light yellow crystalline powder, m.p. : 107- 108°
from EtOH. (Calc for C, H,cCIN,OS (3139): O, 11.30; N,
12.38; 8, 10.22%,. Found : C}, 11.25; N, 13.10; 8, 10702,

5 « Chioro - N - {2 - chioroethyl) - N - methyl - N' -
morpholina(thiocarbonyl) - o - phenylenediamine (189). Light
yellow needles, m.p.: 110-111° from EtOH, was similarly
obtained in 769 yield. {(Calc for C, \H,,CI,N,08 (34831 C1,
2036 N, 1207; S, 929, Found: €1, 2005; N, 11.84. §,
9.11%,)
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242 Amino-N-methylanilino)ethanol

Compound 78 (5.0 g 26 mmol} was reduced in EtOH (150
mi} in the presence of a 107 Pd-C catalyst (0.5 g) at normal
pressure and room temp. The catalyst was filtered off and the
filtrate was evaporated todryness invacuotoobtain 4.1 g(97%;)
of the title compound as a light yellow oil.

Dihydrochkloride, m.p.. 114 117" from EtOH light pet-
rokeumn. (Calcfor CoH, (C1,N,0(239.2):C. 4520, H,6.74,(,
29.65; N, 11.71%,. Found: C, 4542; H, 707, Cl, 29.71; N,
12.30°,)

1 « Methyl - & - phenylithiocarbamoyl) - 1,234 - tetrahydro-
quinoxaline (14a)

Compound 72 (9.8 g. 50 mmol) was reduced and worked up
as described above. The resulting oily product was added to
the mixture of phenyl isothiocyanate (6 ml, 50 mmol) and
CHCl, (50 ml). After being kept overmight at room
temperature the mixture was evaporated 1o dryness in nacuo.
The residue was triturated with 2 small amount of 2-propanol
to obtain 9.85 g (65%;) of the title compound, m.p.: 116-117°
from 2-propanol. (Cak for C, ,H,N,0S(301.4): C,63.75: H,
6.35.N,13.94:8,10.63% Found: C,63.60; H,6.24: N, 14.07;
S, 10.58%}

1 - Methyl - & - phenylthiocarbamoyl) - 1,234 - tetrahydro-
quinoxaline (14a)

{a) Compound 9 {1.0 g 3.1 mmol)} was stirred with the
ethanolic (20 ml)soln of NaQEt (212 mg, 3.1 mmolMor0.5hrat
$0°, The mixture was evaporated 1o dryness in vacuo and the
residue was taken up in CH,Cl, (50 mi) and water (20 mlj 1o
obtain, after conventional work-up of the organic layer, 048 g
{55%,) of the title compound as a light yellow crystalline
powder, m.p.: 144 145" from EtOH acetone, 1:1. (Cak for
C,oH,:N;S{283.4): C, 6781, H.6.04: N, 1482°, Found: C,
68.36; H, 5.96: N, 14.64°;)

For the 'H- and '’C-NMR spectra, sce Tables 1 and 2,
respectively.

{b} The mixture of 15* {0.3 g 2 mmol), phenyl isothio-

G. HORNYAK ¢t al

cyanate (0.5 ml, 4mmol)and CH, (1, (15 ml) was reflused for §
ht to obtain, after the same work-up as described under (a),
0.17 g{30%) of the title compound, light yellow crystals, m.p.:
144-145° from EtOH acctone, 1:1.

{c) Compound 8a, obtained by catalytic reduction of N2-
chloroethyl}-N-methyl-2-nitraniline (10 g, 46.5 mmol} as
described above, was {reated with phenyl isothiocyanate (5.6
mil, 47 mmol} in CH,C1, soin (50 mi). The mixture was kept
overnight at room temp and evaporated to dryness in packo.
The residuc was triturated with two portions of light
petroleum (20 mi, cach} and crystallised from 2-propanol to
obtain 225 g (17%) of 14a, m.p.: 144-145° from EtOH
acetone, 1:1.

{d) The soln of diethy! azodicarboxylate {2.6 g, 15 mmol} in
THF (20 ml) was added with stirring at ambient temps
dropwise to the mixture of 11 (2.6 g 9.0 mmol), triphenyl
phosphine (3.9 g, 1S mmol)and THF (50 mi). The mixture was
allowed to stand for 24 hr and evaporated 1o dryness in vacuo.
The residue was purified by column chromatography
{Kicselgel 40; benzene- acetone, 41 1) 1o obtain 0.4 g (163) of
H4a, m.p.: 144-145" from EtOH- acetone, 4: |.

6 - Chioro - | - methyl - 4 - phenylthiocarbamoyl) - 1,234 -
tetrahydrogquinoxaline (14b)

Compound 9b(0.35 g, 10 mmol) was refluxed for 0.5 hr with
the freshly prepared ethanolic (10 mi) soln of NaOEt (10
mmol). The NaCl was filtered off, the filtrate was cvaporated to
dryness in vacuo and the residue was triturated with 2.
prapanol (1 mi) to obtain 0.25 g (792,) of the title compound,
cream-coloured crystalline powder, m.p.: 137-138° from
MeOH. (CalcforC, H,,CIN,S(3179)0: CL11.17;N,13.21;8,
10.38%, Found: Cl, 10.97; N, 13.21, S, 10.30%,) For the 'H-
and *3C-NMR spectra, sec Tables 1 and 2, respectively.

Methyl 1 - methyl - & - phenylithiocarbamoyl) - 1,234 - tetra -
hydroquinoxaline - 6 - carboxylate{14c){without isolation of the
intermediate 9¢}

The mixture of methyl 4[N4{2-chloroethyl}N-methyl

Tabie 1. 'H-NMR spectra of some [-methyl-4-thiocarbamoyl-1,2,3,4-tetra-
hydroquinoxalines 14 (5 values)
S NR'RT
X
z .
3
)
N
|
Me
Compound 14a 140 14c 14e
A H Ci MeOOC H
~NRR” ~~NHPh —NHPh —NHPh morpholino
Solvent CDCly DMSO-d, CD]Cl, DMSO-d,
N-Me 30l 292s 307s 28%s
2-H, 3.501 3401 3.581¢ 3391
3-H, 4511t 4.19¢ 4.531 3801
6H 6681
8-H 6.78d 6.694d* 6.774¢* R ¢ N
» *, .,
7-H 105-7.50 m 6.97 d? 7.86 d:i 6.92‘dd
5-H TH 1i1d 7.96d -
Ph (TH) 70 74m(SH) 715775 m(SH) -
NH 801s 9.78s 802s
Other 3825 (OMe) 3538m
{morpholine)
*J, =85 Hz
*J.~ 2Hz

‘S-H+8-H:6.6 6.7m (2H).
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Tablke 2. *‘C-NMR spectra of some
thiocarbamoyl-1,2,3 4-tetrahydroquinoxali

: ;
O

|

Me

1-methyl-4-
14 (5 values)*

Compound 14a 14 14c
A H 1 McOOC

Solvent CDCly DMSO-d, CDCli,

N-Me 378 377 377

C3 455 45.6 49

C-2 50.3 49.8 50.%
-8 112.5d 11274 i1tid
-6 116.04 11845 1H7.1s
C-5 12384 12194 126.0d
C2+CH 124,64 12384 125.1d
C-4 125.6d 125.14d 125.3d
c? 12784 124.3d 129.64d
C-4a 12865 12645 122.7s
C-¥+C-% 128.64 128.04 128.64
C-8a 13935 138.2s 14365
C-v 140.65* 14035 139.0s
C=8 18045 181.1s 180.6s

Other $1.7{OMe)
166.3 s {C=0))

*The symbols s and d refer to the off-resonance spectra.
*The assignments may be interchanged.

amino J-2-isothiocyanatobenzoate (7.3 g 26 mmol), ani-
line (2.6 mi, 29 mmol) and ¢ther {50 ml} was allowed to stand
for 2 days at room temp to obtain 2.0 g (2057) of the title
compound as a crystalline ppt, m.p.: 165- 166" from acetone.
{Cak for C, H, N,0,5(341.4): C, 6332, H, 561 N, 12.30%,
Found: C, 63.99; H, 6.20; N, 12.59%,) For the 'H- and °C-
NMR spectra, Tables | and 2.

I - Methyl - & - morpholino(thiocarbonyl) - 1234 -
tetrakydroquinoxalin - 1 - ium chloride (144 - HCY)

Compound 10a (1.0 g, 3 mmotl} was stirred with the freshly
prepared ethanolic (25 mi) soln of NaOEt (3 mmoljfor | hrat
S0°. The mixture was evaporated to dryness in pacuo and the
residue was taken up in CH, (71, (50 ml) and water (15 ml) to
obtain, after conventional work-up of the organic layer, the
free base 144 as an oil. The latter was dissolved in saturated
ethanohic HCI, thesoln was evaporated todryness invacuoand
the residue was triturated with cther to obtain 0.7 g (70°,}Jof the
title compound as a colourless crystalline powder, m.p.: 190~
192° dec; from EtOH. (Cak for C, H,;,CIN,08 3139): C,
5337, H,6.42,CL11.29;:N,13.39%, Found: C, 53.76, H,7.06;
ClL 1162, N, 13.23%,)

6- Chloro - 1 - methyl - 4 - morpholino{thiocarbonyl) - 1.2.34 -
tetrahydroquinoxaline (14e)

Compound 10b (3.5 g 10 mmol) was refluxed with the
freshly prepared ethanolic {40 mi) soln of NaOE {10 mmol) for
1 hr. The hot mixture was filtered to remove the NaCl formed,
and allowed to cool to obtain 2.8 g (907, )of the title compound
as a yellowish crystalline powder, m.p.: 150-151° from EtOH.
{Cale for C,(H,,CIN;OS (3109): C1, 11.41; N, 1351, §,
10,315, Found: Cl, 11.41; N, 13415, 10.48%,) For the 'H-
NMR spectrum, Table 1.
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2-Anilino-1-meihylbenzimidazole (16)

{a) The mixture of 9 {1.0 g. 3.5 mmol}, acetone {20 mi} and
Nal{2.3 g 16 mmol) was refluxed for 11 hr and evaporated to
dryness in vacuo. The residue was taken up in CH,Cl, (30 mi)
and water (50 ml) to obtain, after conventional work-up of the
organic layer, the title compound in form of an oil which
turmed into 0.15 g (19943 of colourless crystals, m.p.: 162-1637
from EtOH, when triturated with 2.propanol, and which
proved identical with an authentic sampic prepared as
described below.

{d) The mixture of 17{4.3 g, 16 mmol)}{obtained as described
below), Mel (1.2 ml, 195 mmol) and MeOH (40 ml) was
refluxed for 4 hr and evaporated todrynessto obtain 16 Hlas
a crystalline product which was washed with cther and
dissolved in the mixture of EtOH {20 mi) and water (10 mi),
107, NaOH aq(10ml) was added. The mixture was refluxed for
10 min and allowed to cool to obtain 2.9 g (807} of the titke
compound, m.p.: 162 163" from FtOH. (Calc for C H, N,
(223.3):C,75.30; H,5.87;N, 18.82%, Found : C,75.58 /| H. 5.59;
N, IR,

142- Aminophenyl)-1-methyl-3-phenylthiourea (17)

The mixture of N-methyl-o-phenylenediamine® (3.66 g 30
mmolj, phenyl isothiocyanate(3.6 mi, Mymmolyand CHC, (50
mi)was allowed 10 stand overnight and evaporated 10 dryness
invacuo. The residue was crystallised from EtOH to obtain 7.1
{927 )of the title compound as colourless erystals, mp.: 144-
145°. (Cale for €, H (N,S (257.4): N, 16.33; S, 1246,
Found: N, 16.50; 8, 12.59%,) 'H-NMR (CDC1,): 8 365 5{N-
Me}, 385 bs {NH,}, 6.6-745 m {10H ; ArH's + NH).

1-{2-[N-{2. Hydroxyethyl) - N - methylamino phenyl} - 1 «
methyl - 3 - phenylthiourea (18)

Compound Ta (5.0 g 26 mmol) was catalytically reduced as
described above. The mixture of the resulting 2-(2-amino-N-
methylanilino)ethanol, MeOH (25 miL Et, N{3.6 ml, 26 mmol)
and Mel (5 mi, 80 mmol) was refluxed for 20 hr and evaporated
todryness invacuo. The residue was taken up in CHCOL (S0mb)
and | N NaOH (26 ml} 10 obtain, after conventional work-up,
24{N-methyl-2-methylaminoanilinojethanol as an oil. The
methanolic (20 ml) soln of the latter was saturated with dry
HCI at 07 to obtain 5.2 g {81%)) of the dihydrochloride as a
colourless crystalline powder, m.p.: 161-164" dec; from
MeOH ether. (Cak for C,,H,4C1,N,0(253.3): C. 4744 H,
7.16°, Found : C. 47.27: H. 6.789,)

The mixture of thedihydrochloride(2 5 g 10 mmol}, CHCY,
(25 ml), EtyN (2.0 g. 20 mmol) and phenyl isothiocyanate (1.2
mi, I0mmol)was refluxed for | hrand evaporated todrynessin
vacuo. The residue was taken up in CH,C1,; (50 ml) and water
{10ml)to obtain, after conventional work-up, 0.8 g(25%) of the
title compound as a colourless oil which slowly turned
crystailine when allowed to stand forsome days. m.p.. 79 807
fromcyclohexane {Calefor C, Hy ; N,0S(3154):C.64. 72 H,
6.71; 8, 10.16%,. Found: C, 6437, H, 683, S, 10.60%,) 'H-
NMR{CDCl,}: 6 2.1 (exchangeable, OH), 2865 + 365 s {two
N-Me’s}), 3.20 g + 3.77 m (both collapsing to t's on addition of
D,0: N—CH,—CH,—0), 69 74 m (9H, ArH's) 7.55
{exchangeable, NH).

Reactionof 1 - {2-IN-(2- hydroxyethyl) - N - methylamino ]
phenyil - 1 - methyl - 3 - phenyithiourea (18} with
triphenylphosphine DEAD

DEAD({0.6 g, 3.3mmol), dissolved in THF {5 ml) was added
at 0" to a mixture of 18(0.6 g, 2.2 mmol}, triphenylphosphine
(0.87 g 3.3mmol)and THF (30 mi). The mixture was stirred for
48 hr atambient temp and evaporated to dryness invacuo. The
residue was worked up by column chromatography (Kieselgel
60; cyclohexane ethyl acetate, 2: 3) to obtain a colourless oil
{0.15 g 23%).t *H-NMR (CDCly): 6 2.75 8 {0.75H, N,-Me)!

FUVUEINOWESS ORI UUUUVELERSSS OO -

¥ Yield cakulated by assuming the product to be pure
tetrahydrobenzothiadiazocine 20
$ Signal arising from compound 20.



2854

3.25(4.5H, 2 x N-Me\t 3.55 5 (0.75H, N,-Me)$ 3.6 m (0.5H,
S-CH,)t 42 m (0.5H, N-CH,)t 6.7-7.5 m (9H, ArH's)
DBC.NMR (CDCly): 8 29.7 (S-CH b P 304 {2 x N-Me)t 398
(N,-Me)? 41.0 (N,-Me),$ 57.0 (N-CH,)} 149.3 and 149.4

N N

s
= t and N=C b 4
N

N S

Mass spectrum: m/z 237 (M™7), 236, 222 (M —Me), 207
(M — 2Me), 160 {M — Ph}, 146 (M — NPh).

Note added in proof, We have noted, that some slight errors
have slipped into the 'H-NMR data of compound 3 (Z =
MeO, R = &-MeC, H,, R = H) published in Part 11§ of the
present series where this compound was designatod as 7{Y =
MeQO, R - H, V+ W =8} The correct data may be found

t Signal arising from compound 22.

1 Signal arising from compound 28.

§F. Bertha, Gy. Hornysk, K. Zauer and K. Lempert,
Tetrahedron 39, 1199 (1983).

G. HomrNvax et al

in Part HI' where the same compound was designated 12A. In
the Experimental of the latter paper this compound has been
erroneously named & 1,3,6-benzotriazine-2{ 1 H)-thione rather
than a 1,3,6-benzotriazocine-2(1 H)-thione.
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