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Abstract

An efficient and novel method using palladium cgal for the synthesis of
benzofl][1,2]diazepines by [5+2] annulation dfl-arylhydrazones with alkynes has been
developed. This methodology undergoes through emgbmbered palladacycle serving as a
backbone for the formation of C-C/C-N bond to pdevbenzodiazepine derivatives in moderate
to good yield.
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1. Introduction

In the light of historyN-Heterocyclic compounds have emerged as an imgortantif to
construct wide range of reactive intermediatesgsirand bioactive molecul@$. Particularly,
benzodiazepines have been recognized as versaifeld due to their promising biological and
pharmacological activitié&® These moieties are found to be important tooldrirg discovery

as well as they are potent antitufidt anti-HIV**®, anti inflammatory?® and central nervous



system (CNS) agerft{Figure 1). Moreover, 1,2-diazapine analogs arpoiant scaffolds in
organic synthesis as it provides the pathway tohegize other cyclic compourfds
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Figure 1 Potent biologically active Benzodiazepine core.

Over the past decades the synthetic community hatvessed the application of hydrazone in
organic synthesis to synthesize plethora of comggfifi More conveniently they have been
emanated as powerful synthons for constructingrdeveange of cyclic compounds through
transition metal catalyzed or transition metal freactions. Some of the reaction of hydrazone
includes [3+2] cycloaddition with aryne or alkyAé intramolecular cycloaddition with internal
olefins®*®, transition metal catalyzed intra- and intevelecular annulatioi*® etc. Being an
effective precursor for the establishment of fivel aix memberedN-heterocyclic compounds
the ease of constructing higher member ring gtiftain unexplored®®

Metal catalyzed annulation involving C-H aetion as a key step has gained lot of interest
among researchers all over the world as it prothéeclegant protocol to construct diverse range
of cyclic compounds as it overshadows the tradatigrattern which requires prefunctionalized
substrat&®®’. The other credential to this strategy is thadffers the shortest possible route,
improve atom economy of organic synth&%i§

In context to this metal catalyzed C-H adiwa proves to be an efficient protocol in [3+2] or
[4+2] cycloaddition reaction to build up cyclic $itdds which are difficult to synthesize by
conventional methdd®® However, very few reports has been documented [56f2]
cycloaddition to construct seven membered ring imetnploying palladium catalyst. [5+2]
oxidative annulation of o-arylanilines with alkyneto synthesize imine-containing

dibenzop,dlazepines with high stereoselectivity through BPd@as disclosed by Luan and co-
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workers® (Scheme 1A). Recently, Thikekar et al. describegioselective synthesis of 1,2-
fused-indole diazepines through [5+2] annulatioroahdolo anilines with alkynes employing
palladium catalyst (Scheme 1B).Leading from these examples and our continuingrést in
transition metal catalyzed C-H activatf8i' herein we report the first Pd(ll) catalyzed [5+2]
annulations ofN-arylhydrazones with alkyne to synthesize bedlfb[2]diazepines through C-H
activation under mild condition (Scheme 1Q) the best of our knowledge, no previous

synthesis of benzd][1,2]diazepines have been reported in the litegatu
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Scheme 1Pd(ll) catalyzed [5+2] annulation of alkynes.

2. Results and discussion
In order to obtain optimized reaction conditidrphenylhydrazonda was treated with diphenyl
acetylene?a in the presence of Pd(ll) catalyst and Cu(ll) aglant (Table 1). It was noted that

no desired transformation was observed on emploffn@l) catalyst under different solvent



system (Table 1, entries 1-3). However, switchiagrdo PdC] catalyst afforded the produga

in 22% vyield in THF and slight increased in yieldasvrecorded when solvent system was
changed to 1,4-dioxane (Table 1, entries 4-5). Hewmhore, investigation revealed that
replacement of Pdglwith Pd(OAc) and using 1,4-dioxane as solvent gave remarkabld y
turning out to be optimized condition for the react Pd(OAc) catalyst (10 mol %), Cu(OAg)
oxidant (1 equiv.), at 100 °C in 1,4-dioxane fori2Table 1, entry 6). Changing the solvent or
altering the reaction temperature doesn't increhseyield (Table 1, entries 7-11). Moreover,
reasonable yield of the expected product was obdiaimhen CuGlor dioxygen were used as
oxidant and no yield was obtained when the reacatiaa carried out without catalyst (Table 1,
entry 12-14).

Table 1 Optimization of the reaction conditiafs

Ph =N
=N catalyst, Cu(OAc), N
N—Ph + il N—Ph
H' solvent, temp, 12 h —
H Ph Ph

Ph

1a 2a 3a
Entry |Catalyst Solvent Reaction Yield of 3&
Temperature (°C) (%)

1 [Ru(p-cymene)Gl, | THF 100 0

2 [Ru(p-cymene)G], | MeCN 100 0

3 [Ru(p-cymene)G], | 1,4-dioxane 100 0

4 PdC} THF 100 22

5 PdC} 1,4-dioxane 100 31

6 Pd(OAc), 1,4-dioxane 100 76

7 Pd(OAc) THF 100 62

8 Pd(OAc) Toluene 100 56

9 Pd(OAc) DMF 100 48

10 Pd(OAc) 1,4-dioxane rt 19

11 Pd(OAc) 1,4-dioxane 80 53
17 Pd(OAc) 1,4-dioxane 100 44
13 Pd(OAc) 1,4-dioxane | 100 57

14 | - 1,4-dioxane 100 0

#Reaction conditionsla (0.30 mmol, 1 equiv.)2a (0.45 mmol, 1.5 equiv.), catalyst (10 mol%),
Cu(OAc), (0.30 mmol, 1 equiv.), in 3.0 mL of solvent for izt 100 °CPisolated yield € oxidant
is CuCh. Yoxidant is Q.



With the optimized condition in hand for unusuat2$ annulation, the substrate scope of the
reaction was explored by employing broad rangeydfdwone {a-1l) to react with symmetrical
alkyne2a. It was observed that reaction proceeded smottrdyford desired product in good to
moderate yield with both electron donating or etactwithdrawing groups (Table 2, entries 1-
12). In particular, electron donating substitueattsubstratd gave good yield as compared to
electron withdrawing substituents. Moreover, hidactonegative atom fluorine on aromatic
ring was also well tolerated to give annulated poddn 65% yield. The other symmetrical
alkyne2b was also examined using hydrazdree 1b, 1c and1d which produce8m, 3n, 30 and

3p product respectively.

Table 2 Substrate scope.

R
=N Pd(OAc),, Cu(OAC),
R N-RZ + | : — L
H 1,4-dioxane, 100 °C, 12h

R
1 2 3
Entry Hydrazone Alkyne Product Yield(%)
1
<N 76
O
R =Ph

R= H,R%= Ph
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2
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HN@ R =Ph

R'= 3-CHg, R%= Ph

1b
3
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R'= 3-OCHj, R?= Ph
1c
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On the basis of above results and literature syfey1"1%¢Pa possible mechanism is proposed
in scheme2. Initially Pd-N adductA is formed from the reaction of substrdta and Pd(ll)
catalyst followed by C-H bond activation leadingve formation of six membered palladacycle
B. Coordination of2a with palladacycleB resulting in the formation of Pd(ll) intermediate
Eight membered palladacycl2 is formed by migratory insertion &fa into Pd-C bond ofC.
Finally, desired producda is formed by C-N bond reductive elimination andIPccatalyst is

regenerated by Cu(OAchxidant completing the catalytic cycle.
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Scheme 2Plausible mechanism for intermolecular [5+2] antiafa

3.  Conclusion:
In conclusion, we have developed an efficient affécéve method to synthesize

benzofl][1,2]diazepines by [5+2] annulation df-arylhydrazones with alkyne via C—H
functionalization with a catalytic amount of paliach(ll) acetate in the presence of
Cu(ll) as oxidant. The reaction witnessed the fdromaof desired compound through

eight membered palladacycle as well as toleranceidé range of functional group.



Further, investigation to construct heterocycliop@unds through C-H functionalization
is going on in our laboratory.

4. Experimental Section:

4.1. General information:

All the reagents and solvents were purchased frgm&Aldrich and Merck and were used as
recieved without any further purification. The syegtzed compounds were characterizedHby
NMR, **C NMR and elemental analysis. Melting points wegtetmined in open capillaries on a
Veego electronic apparatus VMP-D (Veego Instrunm@atporation, Mumbai, India) and are
uncorrected'H NMR and**C NMR spectra were recorded on a 400 MHz FT NMRarke I
Bruker model spectrometer using DMS@as a solvent and TMS as internal standard. ES$ mas
spectra were recorded on a Bruker Daltonics MicfoNMR chemical shifts are reported as
parts per million (ppm) downfield from TMS. The $ftig patterns are designated as follows: s,
singlet; d, doublet; t, triplet; m, multiplet. Elemtal analysis (C, H, N) were performed using a
Heraeus CarloErba 1180 CHN analyzer (Hanau, Gerjnany

4.2 General method for the synthesis oN-aryl hydrazone:
N H2N AcOH, EtOH__ =N
T80°C. 40 HN@
a 1a

To the mixture of acetophenore (3 g, 25 mmol, 1 equiv.), phenyl hydraziBe(2.70 g, 25
mmol, 1 equiv.) in 15 mL of ethanol was added a&catid in catalytic amount. The mixture was
refluxed at 80 °C for 4 h and the progress of #gmction was monitored on TLC. The solvent
was evaporated in vacuo and crude was recrystlfiroen ethanol which affordetia and was
used directly for the annulation reaction. All thearylhydrazonelb-1l were synthesized
following the same procedure.

4.3 General Procedure To Prepare Benzal[1,2]diazepines (3) fromN-Arylhydrazones (1):
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To an oven-dried flat-bottomed flask previously egagwith magnetic stirrer bar was charged
with N-arylhydrazonéel (63.0 mg, 0.30 mmol), Pd(OAc]6.7 mg, 10 mol%), Cu(OAg)54.4
mg, 0.30 mmol) in 1,4-dioxane (3.0 mL) followed &ikyne (80.2 mg, 0.45 mmol). The reaction
mixture was stirred at 100 °C for 12 h. Upon cortipte of reaction the mixture was cooled to
room temperature, poured into brine, and extractgd EtOAc. The combined extracts were
dried over MgS@ and filtered through pad of Celite eluting witth@tacetate. The filtrate was
concentrated under reduced pressure and was puribg column chromatography
(EtOAc/hexane) on silica gel to afford the benid],2]diazepines.

4.3.1 1-Methyl-3,4,5-triphenyl-#H-benzo[d][1,2]diazepine (3a).

Yield: 76 %. yellow solid; mp: 164-166 °G NMR (400 MHz, DMSO-g) & 7.83 (ddJ = 7.2,
2.4 Hz, 1H), 7.53 (dd] = 7.4, 1.9 Hz, 1H), 7.40-7.45 (m, 8H), 7.24-7.86 6H), 7.10-7.14 (m,
3H), 2.56 (s, 3H)*C NMR (100 MHz, DMSO-¢) 5 165.9, 143.51, 142.28, 137.26, 136.62,
136.34, 131.25, 130.02, 129.74, 129.28, 129.18,0R29.28.85, 128.83, 128.78, 126.45, 126.35,
126.27, 121.78, 121.33, 120.34, 20.54. Anal. Cafat. GgHooNp: C: 87.01; H: 5.74; N: 7.25.
Found: C: 87.05; H: 5.72; N: 7.21. MS-HEWg) 386.63.

4.3.2 1,8-Dimethyl-3,4,5-triphenyl-8i-benzo[d][1,2]diazepine (3b).

Yield: 68 %. yellow solid; mp: 143-145 °Gtf NMR (400 MHz, DMSO-¢) §, 7.80 (d,J = 6.1
Hz, 1H), 7.44-7.46 (m, 6H), 7.29-7.31 (m, 7H), 7(2@,J = 7.2 , 2.4 Hz, 1H), 7.13-7.15 (m,
3H), 2.57 (s, 3H), 2.36 (s, 3HJ'C NMR (100 MHz, DMSO-g) & 165.7, 143.76, 143.51, 137.83,
136.61, 136.34, 133.48, 132.59, 130.03, 129.75,282929.14, 129.01, 128.85, 128.83, 128.77,
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126.47, 126.36, 122.38, 121.78, 120.36, 21.23,7208bal. Calcd. For &H24Ny: C: 86.97; H:
6.04; N: 6.99. Found: C: 86.11; H: 6.17; N: 6.84S-EI (m/z) 400.34.

4.3.3 8-Methoxy-1-methyl-3,4,5-triphenyl-Bi-benzo[d][1,2]diazepine (3c).

MeO

Yield: 74 %. yellow solid; mp: 155-158 °Gt1 NMR (400 MHz, DMSO-¢) § 7.76 (d,J = 6.1
Hz, 1H), 7.44-7.46 (m, 6H), 7.24-7.26 (m, 6H), Z.Z0L3 (m, 4H), 6.91 (dd] = 6.8 , 1.9 Hz,
1H), 3.79 (s, 3H), 2.58 (s, 3HFC NMR (100 MHz, DMSO-g) § 164.9, 157.26, 146.20, 143.51,
136.61, 136.34, 132.21, 131.65, 130.02, 129.78,1829.29.28, 129.02, 128.85, 128.83, 126.47,
126.33, 121.78, 120.33, 115.16, 107.35, 56.05,52@6al. Calcd. For &H»4N,0: C: 83.63; H:
5.81; N: 6.73; O: 3.84. Found: C: 83.34; H: 5.875M83; O: 3.85. MS-EIn'z) 416.46.

4.3.4 7-Methoxy-1-methyl-3,4,5-triphenyl-Bi-benzo[d][1,2]diazepine (3d).

MeO

Yield: 70 %. yellow solid; mp: 187-191 °CH NMR (400 MHz, DMSO-¢) § 7.44-7.46 (m,
7H), 7.36 (m, 1H), 7.26-7.29 (m, 6H), 7.13-7.16 @Hl), 6.89 (dd,) = 7.2, 2.4 Hz, 1H), 3.80 (s,
3H), 2.56 (s, 3H)*C NMR (100 MHz, DMSO-g) § 166.01, 161.01, 143.56, 138.97, 138.74,
136.65, 136.32, 130.01, 129.73, 129.28, 129.16,022928.86, 128.84, 126.49, 126.36, 123.27,
121.36, 120.71, 115.60, 114.24, 56.02, 20.53. Abalcd. For GgH,4N,O: C: 83.63; H: 5.81; N:
6.73; O: 3.84. Found: C: 83.65; H: 5.81; N: 6.803®2. MS-EI (vz) 416.55.

4.3.5 1,7-Dimethyl-3,4,5-triphenyl-81-benzo[d][1,2]diazepine (3e).




Yield: 67 %. yellow solid; mp: 102-105 °&4 NMR (400 MHz, DMSO-¢) § 7.63 (m, 1H) 7.49
(d,J=6.1 Hz, 1H), 7.44-7.46 (m, 6H), 7.26-7.29 (m,)6H13-7.16 (m, 4H), 2.56 (s, 3H),2.36
(s, 3H).**C NMR (100 MHz, DMSO-¢) & 164.87, 143.51, 142.23, 139.33, 137.12, 136.65,
136.31, 132.50, 130.04, 129.74, 129.25, 129.16,022928.85, 128.83, 126.50, 126.32, 125.64,
121.51, 121.32, 120.68, 21.23, 20.56. Anal. Cakamt. GgH24N2: C: 86.97; H: 6.04; N: 6.99.
Found: C: 86.95; H: 6.01; N: 6.85. MS-HNg) 400.64.

4.3.6 8-Fluoro-1-methyl-3,4,5-triphenyl-81-benzo[d][1,2]diazepine (3f).

Yield: 65 %. yellow solid; mp: 194-197 °GH NMR (400 MHz, DMSO-¢) § 7.86 (m, 1H),
7.44-7.46 (m, 6H), 7.26-7.31 (m, 7H), 7.13-7.18 @H), 2.59 (s, 3H)**C NMR (100 MHz,
DMSO-d;) 8 167.12, 163.24, 144.52, 143.51, 136.64, 136.33,383 132.58, 130.02, 129.71,
129.28, 129.13, 129.03, 128.83, 128.80, 126.46,3826.21.79, 120.34, 114.61, 107.97, 20.54.
Anal. Calcd. For ggH2:FNy: C: 83.14; H: 5.23; F: 4.70; N: 6.93. Found: C:283 H: 5.21; F:
4.67; N: 6.86. MS-EIrfyz) 404.43.

4.3.7 1-Methyl-8-nitro-3,4,5-triphenyl-H-benzold][1,2]diazepine (39).

Yield: 60 %. yellow solid; mp: 206-208 °GH NMR (400 MHz, DMSO-¢) 5 8.05 (m, 1H),
7.94 (dd,J = 6.8, 1.9 Hz, 1H), 7.63 (d,= 6.0 Hz, 1H), 7.42-7.43 (m, 6H), 7.30-7.32 (m,)6H
7.10-7.15 (m, 3H), 2.60 (s, 3H)C NMR (100 MHz, DMSO-g) & 165.51, 144.31, 143.52,
143.50, 140.36, 136.65, 136.32, 130.04, 129.77,282929.13, 129.11, 129.02, 128.87, 128.82,
126.47, 126.38, 124.91, 121.74, 120.34, 116.5642Rnal. Calcd. For §&H»1N3zO,: C: 77.94;

H: 4.91; N: 9.74; O: 7.42. Found: C: 77.90; H: 4.819.80; O: 7.39. MS-EIn{/z) 431.61.
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4.3.8 1-Methyl-7-nitro-3,4,5-triphenyl-3H-benzo(d][1,2]diazepine (3h).

Yield: 58 %. yellow solid; mp: 137-140 °GH NMR (400 MHz, DMSO-g) 5 8.57 (m, 1H),
8.05 (dd,J = 7.2, 2.4 Hz, 1H), 7.81 (d,= 6.1 Hz, 1H), 7.41-7.44 (m, 6H), 7.26-7.29 (m,)6H
7.12-7.14 (m, 3H), 2.58 (s, 3H)’C NMR (100 MHz, DMSO-¢) § 166.02, 147.55, 144.09,
143.52, 140.71, 136.65, 136.32, 130.02, 129.76,282929.14, 129.03, 128.85, 128.82, 126.47,
126.32, 125.78, 121.39, 121.34, 120.72, 119.5452Anal. Calcd. For §H»1N30,: C: 77.94;

H: 4.91; N: 9.74; O: 7.42. Found: C: 77.89; H: 4.B49.74; O: 7.49. MS-EIn{/z) 431.44.

4.3.9 7-Methoxy-3-(4-methoxyphenyl)-1-methyl-4,5-ghenyl-3H-benzo[d][1,2]diazepine
(3i).

MeO

Yield: 71 %. yellow solid; mp: 166-167 °CH NMR (400 MHz, DMSO-¢) 5 7.48 (m, 1H),
7.39-7.41 (m, 4H), 7.25-7.28 (m, 6H), 7.14 (m, 2AHN8 (m, 2H), 6.89 (dd = 7.2, 2.4 Hz, 1H),
6.77 (m, 1H), 3.80 (s, 3H), 3.76 (s, 3H), 2.593¢d). **C NMR (100 MHz, DMSO-g) 5 165.11,
161.01, 159.47, 138.99, 138.74, 136.91, 136.67,383@.30.02, 129.74, 129.24, 129.13, 129.02,
128.37, 126.34, 123.27, 121.35, 120.74, 115.57,2B14.13.81, 56.01, 20.54. Anal. Calcd. For
CsoH26N202: C: 80.69; H: 5.87; N: 6.27; O: 7.17. Found: C:68) H: 5.81; N: 6.24; O: 7.11.
MS-EI (m/2) 446.58.

4.3.10 3-(4-Methoxyphenyl)-1,8-dimethyl-4,5-dipheyl-3H-benzo[d][1,2]diazepine (3)).




Yield: 66 %. yellow solid; mp: 89-92 °CH NMR (400 MHz, DMSO-g) & 7.80 (d,J = 6.1 Hz,
1H), 7.46 (m, 4H), 7.28-7.30 (m, 7H), 7.14-7.18 @H{), 7.04 (m, 2H), 3.78 (s, 3H), 2.57 (s,
3H), 2.36 (s, 3H)*C NMR (100 MHz, DMSO-g) 5 165.42, 159.48, 143.74, 137.83,136.94,
136.62, 136.33, 133.46, 132.58, 130.02, 129.75,282929.13, 129.02, 128.79, 128.35, 126.37,
122.38, 121.77, 120.32, 113.82, 56.01, 21.22, 2864l. Calcd. For gH26N20: C: 83.69; H:
6.09; N: 6.51; O: 3.72. Found: C: 83.64; H: 6.046N0; O: 3.72. MS-EIny/z) 430.58.

4.3.11 1-Methyl-7-nitro-3-(4-nitrophenyl)-4,5-dihenyl-3H-benzo[d][1,2]diazepine (3k).

O,N

Yield: 56 %. yellow solid; mp: 215-217 °GH NMR (400 MHz, DMSO-¢) 5 8.55 (m, 1H),
8.34 (m, 2H), 8.05 (dd) = 7.2, 2.4 Hz, 1H), 7.82 (d,= 6.1 Hz, 1H), 7.54 (m, 2H), 7.45 (m,
4H), 7.26-7.28 (m, 4H), 7.13-7.15 (m 2H), 2.60 3s{). **C NMR (100 MHz, DMSO-g) 5
168.01, 148.47, 147.55, 147.13, 144.09, 140.71,6438.36.32, 130.02, 129.75, 129.26, 129.14,
129.03, 127.19, 126.32, 125.78, 123.64, 121.39,312120.72, 119.54, 20.54. Anal. Calcd. For
CogH20N4O4: C: 70.58; H: 4.23; N: 11.76; O: 13.43. Found: @.51; H: 4.22; N: 11.70; O:
13.49. MS-El {Vz) 476.57.

4.3.12 7-Methoxy-1-methyl-3-(4-nitrophenyl)-4,5-gphenyl-3H-benzo[d][1,2]diazepine
(3.

MeO

Yield: 63 %. yellow solid; mp: 176-178 °GH NMR (400 MHz, DMSO-¢) 5 8.39 (m, 2H),
7.58 (m 2H), 7.51 (d] = 6.1 Hz, 1H), 7.40-7.42 (m, 4H), 7.26-7.27 (m)4AH13-7.14 (m, 2H),
6.90 (dd,J = 6.8, 2.4 Hz, 1H), 6.79 (m, 1H), 3.76 (s, 3HB®@(s, 3H).**C NMR (100 MHz,
DMSO-d) & 165.24, 161.01, 148.47, 147.13, 138.99, 138.78,6I3 136.33, 130.02, 129.74,
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129.28, 129.13, 129.02, 127.17, 126.34, 123.67,262321.35, 120.74, 115.57, 114.23, 56.01,
20.54. Anal. Calcd. For £gH>3N305: C: 75.47; H: 5.02; N: 9.10; O: 10.40. Found: G:44; H:
5.07; N: 9.12; O: 10.28. MS-Ein(z) 461.47.

4.3.13 4,5-Bis(4-methoxyphenyl)-1-methyl-3-phen@H-benzo[d][1,2]diazepine (3m).

Yield: 75 %. yellow solid; mp: 110-113 °GH NMR (400 MHz, DMSO-¢) § 7.75 (d,J = 7.2
Hz, 1H), 7.56 (dJ = 6.8 Hz, 1H), 7.43-7.45 (m, 8H), 7.28 (m, 2H1¥(m, 1H), 6.87-6.89 (m,
4H), 3.78 (s, 6H), 2.55 (s, 3H}*C NMR (100 MHz, DMSO-g) $164.33, 159.53, 159.27,
143.54, 142.29, 137.24, 131.92, 131.26, 130.32,213029.31, 128.85, 128.83, 128.78, 126.47,
126.28, 121.76, 121.33, 120.37, 114.51, 114.2025&0.54. Anal. Calcd. ForsgH,6N.0,: C:
80.69; H: 5.87; N: 6.27; O: 7.17. Found: C: 80.65;5.88; N: 6.20; O: 7.25. MS-Eh(2)
446.48.

4.3.14 4,5-Bis(4-methoxyphenyl)-1,8-dimethyl-3-gmyl-3H-benzo[d][1,2]diazepine (3n).

Yield: 69 %. yellow solid; mp: 211-213 °GH NMR (400 MHz, DMSO-¢) § 7.75 (d,J = 6.1
Hz, 1H), 7.43-7.44 (m, 6H), 7.30 (m, 1H), 7.26 @hi), 7.19 (dd,J = 7.2, 2.4 Hz, 1H), 7.09 (m,
1H), 6.87-6.89 (m, 4H), 3.79-3.80 (s, 6H), 2.59 38l), 2.36 (s, 3H)*C NMR (100 MHz,
DMSO-t) & 165.82, 159.51, 159.26, 143.78, 143.52, 137.88,483 132.58, 131.93, 130.35,
130.27, 129.30, 128.82, 128.80, 128.78, 126.50,382221.78, 120.36, 114.51, 114.21, 56.03,
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21.20, 20.54. Anal. Calcd. ForafElogN-O,: C: 80.84; H: 6.13; N: 6.08; O: 6.95. Found: C:
80.80; H: 6.13; N: 6.06; O: 6.89. MS-Eh/f) 460.55.

4.3.15 8-Methoxy-4,5-bis(4-methoxyphenyl)-1-methy-phenyl-3H-benzo[d][1,2]diazepine
(30).

Yield: 73 %. yellow solid; mp: 199-201 °GH NMR (400 MHz, DMSO-¢) & 7.69 (d,J = 6.1
Hz, 1H), 7.42 (m, 6H), 7.26 (m, 2H), 7.05-7.07 @h{), 6.88-6.90 (m, 5H), 3.79-3.80 (s, 9H),
2.57 (m, 3H).°*C NMR (100 MHz, DMSO-¢g) & 165.15, 159.50, 159.25, 157.21, 146.13,
143.55, 132.26, 131.90, 131.62, 130.31, 130.24,382928.84, 128.81, 126.46, 121.76, 120.34,
115.18, 114.49, 114.21, 107.34, 56.02, 20.54. Adalcd. For GiH2gN,Os: C: 78.13; H: 5.92;

N: 5.88; O: 10.07. Found: C: 78.22; H: 5.84; N:(65.9: 10.02. MS-ElIrtv¥2) 476.64.

4.3.16 7-Methoxy-4,5-bis(4-methoxyphenyl)-1-meth3-phenyl-3H-benzo[d][1,2]diazepine
(3p).

Yield: 64 %. yellow solid; mp: 184-187 °CH NMR (400 MHz, DMSO-¢) § 7.43-7.44 (m,
7H), 7.35 (m, 1H), 7.26 (m, 2H), 7.09 (m, 1H), 6&89 (m, 5H), 3.79-3.80 (s, 9H), 2.58 (s,
3H). **C NMR (100 MHz, DMSO-g)  166.78, 161.01, 159.51, 159.26, 143.56, 138.98,753
131.94, 130.31, 130.25, 129.29, 128.87, 128.85452823.28, 121.36, 120.71, 115.58, 114.51,
114.24, 56.02, 20.54. Anal. Calcd. Fanl@»sN,Os: C: 78.13; H: 5.92; N: 5.88; O: 10.07. Found:
C: 78.08; H: 5.93; N: 5.86; O: 10.08. MS-B¥¥¢) 476.51.
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