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ABSTRACT

The 2-iminothioethyl ether derivative of 3 underwent smooth nucleophilic displacement reaction with variety of
hetryl amines and affored 4-9 in excellent yield. In this communication the importance of the incorporation of some
pharmacophores such as 2-amino pyridinyl, pyrimidinyl, and benzothiazolyl in 1,4-benzodiazepine nucleus was
highlighted.
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INTRODUCTION

On account of the wide range of biological promsrtidisplayed by benzodiazepine derived compounds,
benzodiazepine scaffolds have been considered arf@ngnost important privileged [1,2] structures finug
discovery. Particularly, 5-aryl-1,4-benzodiazepiemplates are recurrent structures in anxioly8¢ hiypnotics, [3]
anticonvulsant, [4] anti-HIV activity, [5] and ardirhythmics. [6,7] The display of different furatiality upon these
templates has previously provided a number of poterd specific drugs (or candidates) towards cdhffier
therapeutic targets. [8]

The amide functionality (the CO-NH group) in theeese membered heterocyclic ring of 1,4-benzodiazepincleus
is the only active functional group contained irstinolecule to provide an important site for thedirporation of a
wide variety of heterocycles (and fused heterom)chnd heterocycle appended structures in this qalde This
feature of the amide bearing seven membered risgble@n widely exploited in many synthetic manipate
leading to enormous applications of these to badadn the literature. [9]

In the context of the current interest in methodae for generating small bioactive molecules inokatory, a
versatile access to novel 2-amino and 5-carboxamudbstituted analogues of 1,4-benzodiazepine waslalged in
the present work from the corresponding 5-carbosansiubstituted 1,4-benzodiazepin-2-ones. The 2ahbo 2-
thiomethyl ether functionalities possessing a camtbioxy substituent in the 1,4-benzodiazepine msclat 5-
position was chosen to be a synthetic target fisréhdeavour, on this premise that their presencthe indicated
position in the 1,4-benzodiazepine molecule shalilmv the incorporation of the amine bearing substit on the
2-position to elicit the optimal pharmacologicatieity. While the synthetic access of the 2-SMewgr@ppeared to
be straight forward in contrast to the correspogdirchloro derivative which posed a cumbersomelehging
problem in its isolation during the work up proce$kerefore, 2-thiomethyl ether substituent wasered and
employed as a leaving group for its displacementibpgen nucleophiles. It is reported that thes@othiomethyl
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ether derivatives of 1,4-benzodiazepines are ugefidoyl derivatives known to be activated, for laaphilic
attack.

In view of the wide applicability of the microwaweadiation technique in chemical reaction rate artements,
facilitating the reactions to take place in an emwvinent friendly atmosphere, in a single pot, issléime, with
higher yields, allowing the saving of time and gyeooth, we utilized this technique in the presgaotk.
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MATERIALSAND METHODS

Preparation of intermediate compound (2 from 1):

Solution phase microwave assisted method: Equimolar quantities of (1.6 g, 0.01 mole) and Lowesson’s regent
(3.36 g, 0.01 mole) was taken in pyridine and pdaicea 100 ml borosil flask fitted with a funnel asoose top. The
reaction mixture was subjected to microwave irrdgirat (360 W) microwave power for 6 min to avdite
excessive evaporation of solvent. The completioreattion was checked by TLC. The reaction mixtas then
cooled and poured on crushed ice. The separatédl wek filtered washed with water and recrystatliZeom
chloroform to give2, 4.47 g, (yield 90.2%), m.p. 247-248°C.

Solid phase microwave assisted method: A slurry of equimolar quantities of compount) (0.6 g, 0.01 mole),
Lowesson'’s regent (3.36 g, 0.01 mole) and pyridB@ ml). The dried slurry was powdered and the fte@ing
powder was placed in a 100 ml borosil beaker aradliated at (360 W) microwave power for 5 min dmehtat 720

W for 2 min until the completion of the reactiondnitored by TLC). The recyclable inorganic solicppart was
separated by extracting the product with ethandie Bolvent was evaporated and the solid obtaines wa
recrystallized from chloroform and dried to gie3.57 g (yield 90.2%), m.p. 247-248°C.

Preparation of intermediate compound (3 from 2):

Solution phase microwave assisted method: Equimolar quantities oR (3.52 g, 0.01 mole) and 1N sodium
hydroxide solution (3.3 ml) followed by the slowditibn of ethyliodide (4.65 g) was taken in etha(@0 ml) and
placed in a 100 ml borosil flask fitted with a fuhs a loose top. The reaction mixture was subijett microwave
irradiation at (360 W) microwave power for 6 minaweoid the excessive evaporation of solvent. Thagetion of
reaction was checked by TLC. The solution obtaiafter the completion of the reaction was evapar&tevolume
10 ml water was added and the product was obtdigesktraction with methylene chloride resultingidabtained
by evaporation and recrystallized from ethanol-imexaixture to give3, 3.23 g (yield 90.0%), m.p. 185-186°C.

Solid phase microwave assisted method: A slurry of equimolar quantities of compour®) (3.52 g, 0.01 mole) and
1N sodium hydroxide solution (3.3 ml) followed thetslow addition of ethyliodide (4.65 g) was adsdrbver basic
alumina (2.0 g) via a solution in ethanol (3 miheTdried slurry was powdered and the free flowiogqter was placed
in a 100 ml borosil beaker and irradiated at (360Miérowave power for 5 min and then at 720 W foni until the
completion of the reaction (monitored by TLC). Treeyclable inorganic solid support was separateeXiriacting the
product with ethanol. The solvent was evaporatedl the solid obtained was recrystallized from etldwexane
mixture and dried to givg, 3.23 g (yield 90.0%), m.p. 185-186°C.

General Solution and Solid phase microwave assisted method for the preparation of (4-9) from (3).

Solution phase microwave assisted method: Equimolar quantities o8 (0.204 g, 0.001 mole) and hydrazine
hydrate (0.15 ml)/morpholine (0.087 g, 0.001 maledl 37% formaldehyde (0.5 ml)/N-ethylpiperazind (@. 0.001
mole) and 37% formaldehyde (0.5 ml)/pyridine-2-agni(0.114 g, 0.001 mole) and 37% formaldehyde (0.5
ml)/pyrimidine-2-amine (0.123 g, 0.001 mole) and@fbrmaldehyde (0.5 ml)/2-aminobenzothiazol (0.408.001
mole) and 37% formaldehyde (0.5 ml) was taken lraeol (5 ml) and placed in a 100 ml borosil flagtedl with a
funnel as a loose top. The reaction mixture wagestdd to microwave irradiation at (360 W) microwgyower for

6 min to avoid the excessive evaporation of solvEhe completion of reaction was checked by TLQwe Folution
obtained after the completion of the reaction waperated to volume 10ml water was added and théupt was
obtained by extraction with methylene chloride Hisg solid obtained by evaporation and recrystefli from
methanol givel-9 respectively with yield and m.p. as following:-

2-hydrazinyl-3-4-dihydr o-1,4-benzodiazepine-5-piperidinyl carboxamide (4): 0.14 g (yield 72.0%), m.p. 168-
169°C."H NMR (CDCL+DMSO-d) 5(ppm): 7.67-7.03 (m, 4H, Arly 4.49 (s, 2H, Ch), 4.01 (s, 1H, NH), 3.34 (t,
4H, CH), 2.01 (s, 2H, N), 1.50 (m, 6H, CH); IR(KBr)cm*: 3340, 3260, 1640, 1580, 1506 tmz: 299.37 (M,
45%); (Found: C, 64.38; H, 6.11; N, 23.28%. Cabec.G;¢H;oNsO (299.37); C, 64.63; H, 6.44; N, 23.39%)

3-4-dihydr o-2-mor pholinyl-1,4-benzodiazepine-5-piperidinyl carboxamide (5): 0.19 g (yield 68.1%), m.p. 145-
146°C."H NMR (CDCL+DMSO-d;) &(ppm): 7.80-7.50 (m, 4H, ArH), 4.50 (s, 2H, @H3.67 (t, 4H, CH), 3.47 (t,
4H, CHy), 3.34 (t, 4H, CH)), 1.50 (m, 6H, Ch); IR(KBr)cm™: 1645, 1531, 1242, 1032 cimm/z: 354.44 (M, 33%);
(Found: C, 68.36; H, 6.93; N, 15.81%. Calc. fggzsN40, (354.44); C, 68.16; H, 6.86; N, 21.30%)
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3-4-dihydr o-2-N-ethylpiperizinylamino-1,4-benzodiazepine-5-piperidinyl carboxamide (6): 0.21 g (yield 71%),
m.p. 173-174°C'H NMR (CDCL+DMSO-d;) (ppm): 7.69-7.08 (m, 4H, ArH), 4.42 (s, 2H, @H3.08 (t, 4H,
CH,), 2.81 (t, 4H, CH), 3.34 (t, 4H, CH), 2.50 (g, 2H, Ch), 1.50 (m, 6H, CH), 1.20 (t, 3H, CH); IR(KBr)cm™:

1655, 1515, 1233 cm m/z 381.51 (M, 42%); (Found: C, 55.46; H, 9.94; N, 27.25%. Cdtw. C,.-H,sNsO

(381.51); C, 55.78; H, 10.92; N, 27.10%)

3-4-dihydr 0-2-(2-piperidinylamino)-1,4-benzodiazepine-5-piperidin-1-yl carboxamide (7): 0.219 g (yield 69%),
m.p. 169-170°C*H NMR (CDCk+DMSO-d;) §(ppm): 8.20 (s, 1H, NH, 8.11-7.65 (m, 4H, py-H), 7.62-7.05 (m,
4H, Ar-H), 4.48 (s, 2H, Ch), 3.47 (t, 4H, Ch)), 1.50 (m, 6H, CH); IR(KBr)cm™: 3265, 1650, 1502 ch m/z:
361.44 (M, 39%); (Found: C, 70,01; H, 5.73; N, 18.36%. Cétr. C,;H,NsO (361.44); C, 70.37; H, 5.62; N,
19.54%)

3-4-dihydr 0-2-(2-pyrimidylamino)-1,4-benzodiazepine-5-piperidin-1-yl carboxamide (8): 0.22 g (yield 70%),
m.p. 173-174°C*H NMR (CDCk+DMSO-d;) §(ppm): 8.50 (s, 1H, NH), 8.22-8.01 (m, 3H, pyrm-f)§9-7.06 (m,
4H, ArH), 4.49 (s, 2H, Ch), 3.47 (t, 4H, CH), 1.50 (m, 6H, Ch); IR(KBr)cm™: 3338, 1645, 1535 cfh m/z
362.42 (M, 50%); (Found: C, 66.52; H, 5.39; N, 23.19%. Cétr. C,0H.NsO (362.42); C, 66.65; H, 5.59; N,
23.32%)

3-4-dihydr 0-2-(2-benzothiazolyl-amino)-1,4-benzodiazepine-5-piperidin-1-yl carboxamide (9): 0.424 g (yield
71%), m.p. 169-170°CH NMR (CDCL+DMSO-d;) &(ppm): 8.20 (s, 1H, NH), 7.82-7.08 (m, 8H, ArH)4%.(s,
2H, CHy), 3.47 (t, 4H, CH), 1.50 (m, 6H, Ch); IR(KBr)cm™: 3340, 1640, 1530 cf m/z. 403.5 (M, 35%);
(Found: C, 65.34; H, 5.34; N, 17.36; S, 7.85%. Céc C,,H,:NsOS (403.5); C, 65.49; H, 5.25; N, 23.42; S,
7.95%)

Solid phase microwave assisted method: A slurry of equimolar quantities of compour@) (0.204 g, 0.01 mole),
37% formaldehyde (0.5 ml) and hydrazine hydratd50ml, 0.001 mole)/morpholine (0.087 g, 0.001 mdle)
ethylpiperazine (0.1 g, 0.001 mole)/pyridine-2-aeif®.114 g, 0.001 mole)/pyrimidine-2-amine (0.1230¢)01

mole)/2-aminobenzothiazol (0.403 g, 0.001 mole) a@dsorbed over basic alumina (2.0 g) via a soluticgthanol

(3 ml). The dried slurry was powdered and the fileeving powder was placed in 100 ml borosil beaked

irradiated at (360 W) microwave power for 5 min ahdn at 720 W for 2 min until the completion oé tteaction
(monitored by TLC). The recyclable inorganic sddigbport was separated by extracting the produdt etthanol.

The solvent was evaporated and the solid obtairedrecrystallized from ethanol-hexane mixture ameddto give

4-9 respectively, whose spectral elucidation is sami asmse of solution phase synthesis, with yield emp. as
following:-

2-hydrazinyl-3-4-dihydro-1,4-benzodiazepine-5-piperidinyl carboxamide (4): 0.42 g, (yield 93.2%), m.p. 168-
169°C.

3-4-dihydr o-2-mor pholinyl-1,4-benzodiazepine-5-piperidinyl carboxamide (5): 0.19 g, (yield 91.6%), m.p. 170-
171°C.

3-4-dihydr o-2-N-ethylpiperizinylamino-1,4-benzodiazepine-5-piperidinyl carboxamide (6): 0.27 g, (yield
90.0%), m.p. 173-174°C.

3-4-dihydr 0-2-(2-piperidinylamino)-1,4-benzodiazepine-5-piperidin-1-yl carboxamide (7): 0.29 g, (yield
91.0%), m.p. 169-170°C.

3-4-dihydr 0-2-(2-pyrimidylamino)-1,4-benzodiazepine-5-piperidin-1-yl carboxamide (8): 0.29 g, (yield 91.0%),
m.p. 173-174°C.

3-4-dihydr 0-2-(2-benzothiazolyl-amino)-1,4-benzodiazepine-5-piperidin-1-yl carboxamide (9): 0.546 g, (yield
90.0%), m.p. 169-170°C.
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RESULTSAND DISCUSSION

In view of the impressive biological activities stro by the hetrylamine substituted derivatives of th4-
benzodiazepines, it was thought of interest in phesent work to synthesize molecules which carties
hetrylamine bearing substituents at &@ the 1,4-benzodiazepine nucleus. The idea bebaukloping such a
system was to incorporate in the 1,4-benzodiazepungeus, the biological potency of the pharmacaojgho
groups carrying the amine fragments, derived frbm lheterocyclic scaffolds which have the proverorgof
biological activity in the literature. [10] There an ample record to show that libraries of sevbialbgically
active molecules have been developed through therporation of such bioactive pharmacophores [14] a
piperazine, [12,13] morpholine, [13] piperidine 3[lamino derivatives of pyridine, [13] pyrimidind 3] and
other heterocyclic amines such as 2-amino benzzdléd14] etc This prompted us to explore the possibilities of
their incorporation in the 1,4-benzodiazepin-2-oneleus. The reactivity of the 2-Cl atom and 2-§Eitup in
the nucleophlilic displacement reactions had madgear that these were the two options which wegen for
the functionalization at £ position, to allow their subsequent replacement thg above mentioned
pharmacophores bearing the amine fragments. Dtleetobvious reasons pointed out in the introducsection,
we preferred to use the corresponding SEt groupittino thioethyl ether group) for its subsequaglacement
with the indicated amines. [15]

The strategy outlined ischeme-1 envisaged the preparation 2fto take place froml from its reaction with
Lowesson’s reagent. Lowesson’s reagent was fouigivtobetter result in the conversion of the cqroegling OH
to SH group than the traditional reaction witsBPreagent, therefore former was employed in the gmtework.
Subsequent reaction @fwith C,Hsl afforded3 in good yield. All the reactions outlined sshemes-1 and 2 were
carried out under the MW conditions. The MW reawsiovere conducted in the solution phase as wefl e solid
phase (using the basic alumina as a solid supptetfein the solid phase synthesis scored bettertbeesolution
phase synthesis in giving the much higher yieldgrotiucts.
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