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ABSTRACT

Zirconium oxychloride(Zr OCl,8H,0) in ethanol at room temperature is proven to act as a very efficient catalyst for
a one-pot synthesis of g-amino ketones from the condensation of aromatic ketones, aromatic aldehydes and
aromatic amines in short reaction time. The present environmentally benign procedure for the synthesis of g-amino
ketones is suitable for library synthesis and it will find application in the synthesis of potent biologically active
molecules. The process presented here is operationally simple, environmentally benign and has excellent yield.
Furthermore, the catalyst can be recovered conveniently and reused efficiently.
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INTRODUCTION

Multicomponent reactions (MCRs) are special typlesyathetically useful organic reactions in whitinge or more
different starting materials react to a final prodin a one pot procedure. Such reactions are -afficient
processes by incorporating the essential parthefstarting materials into the final product. MC&s powerful
tools in the modern drug discovery process andvalfe fast, automated, and high throughput germaratf organic
compounds. MCRs comply with the principles of gredemistry in terms of economy of steps as wethasy of
the stringent criteria of an ideal organic synthe3ihese reactions are effective in building highigctionalized
small organic molecules from readily available titgr materials in a single step with inherent fhabdiy for
creating molecular complexity and diversity coupleith minimization of time, labour, cost and wag®duction
[1]. Hence, the development of multi-componenttiea protocols for the synthesis of heterocycenpounds has
attracted significant interest in modern organictbgsis and medicinal chemistry.

Mannich reactions are focused on the condensafi@malizable ketones with formaldehyde and amifidé®y are
among the most important carbon-carbon bond form#agtions in organic synthesis and proyieimino carbonyl
compounds, which are important synthetic intermtegdiafor various pharmaceuticals and natural praduct
Therefore, the development of new synthetic metHedding tos-amino carbonyl compounds or their derivatives
have attracted much attention [2,3]. In recent yeatuch attention has been drawn to the developwienew
synthetic methods to prepare one-pot Mannich reastiising a variety of acidic catalysts [4-15].

As a continuing interest in the development of neawbon-carbon bond formation reactions [16-17],wantl
Zirconium oxychloride(ZrOGI8H,O)as an inexpensive and commercially availablelysitaand can efficiently
catalyze through one-pot condensation of aromagiories, aromatic aldehydes and aromatic aminesant s
reaction time $cheme L After the reaction, ZrOGBH,O could be easily recovered by simple phase separand
could be reused many times without loss of itslgttaactivity. Application of such catalysts wikkad to minimal
pollution and waste material. Literature study madveahat, direct Mannich type reaction catalyzed by
ZrOCly8H,0has not been reported
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Scheme 1 Synthesis of g-amino carbonyl compounds from aromatic ketones, aromatic aldehydes and aromatic amines using
ZrOCI;8H,0

MATERIALSAND METHODS

Apparatusand analysis

All chemicals were purchased from merck and Aldidtiemical companies. Analytical thin-layer chrongasphy
was performed with E.merck silica gel 60F glasstgda Visualization of the developed chromatograns wa
performed on silica gel 90, 200-300 me$h NMR (300MHz) and**C NMR (75MHz) spectra were obtained using
a Bruker DRX-500 Avance at ambient temperaturengusTMS as an internal standard.Mass spectra were
determined on a Varian-Saturn instrument. FT-IRCBpewere obtained as KBr pellets on shimadzu speter.

General procedurefor the synthesis of mannich base derivatives

A mixture aromatic ketond (11 mmol) aromatic aldehyd2 (10 mmol), aromaticlamirg& (10 mmol), and
ZrOCly8H,0(10 mol%) was stirred in EtOH (10 ml) at room terature. The progress of reaction was monitored
by TLC. The reaction mixture was placed at roomperature, then 60ml hot GBI, was added to dissolve the
solid product. The catalyst was removed by hatafiibn and dried for next use. The organic layes washed twice
saturated NaHCgsolution (10 ml), dried (N&QO,), and evaporated to yield the crude product. Tiueles product
was purifiedvia recrystalisation from ethanol or ethanol / acetfwie = 3:2) to give the corresponding compounds.

Spectral data for selected compounds

1-(4-nitrophenyl)-3-phenyl-3-(phenylamino)propan-1-one (4b)

IR (KBr, cm 1): 3405 (N-H), 3054 (C-H), 1687 (C=Q1596 (C=C), 1340 (C-CYHNMR(300 MHz, DMSO#dj) (5
ppm): 6.45-7.97 (m, 14H, Ar-H), 6.25 (d, 1H, NCH)01 (s, 1H, NH), 3.68-3.77 (dd, 2H, COgFC NMR(75
MHz, DMSOds) (Sppm): 47.5, 53.2, 113.3, 116.4, 122.2, 123.5, 12126.5, 126.4, 127.2, 128.8, 129.1, 129.4,
141.8, 142.7, 144.2, 150.2, 197.0. MS (ESI): m8.3Anal. Calcd for gH1gN,Oa: C, 72.82; H, 5.24; N, 8.09.
Found: C, 72.76; H, 5.19; N, 8.02%.

3-(4-hydroxyphenyl)-1-(4-nitrophenyl)-3-((4-nitrophenyl Jamino)propan-1-one (4h)

IR (KBr, cm 1): 3409 (N-H), 3101 (C-H), 1689(C=Q)697(C=C), 1342 (C-CYHNMR (300 MHz, DMSO#ds) (5
ppm):9.67 (s, 1H, OH), 6.77-8.35 (m, 12H, Ar-H)6®.(d, 1H, NCH), 5.01 (s, 1H, NH), 3.32-3.40 (dd{,2
COCH,)."*C NMR (75 MHz, DMSOs) (5ppm): 47.5, 53.2, 112.2, 121.9, 122.2, 123.5, 12126.5, 126.4, 127.2,
128.8, 130.0, 131.9, 136.0, 142.7, 144.9, 148.6,115190.3. MS (ESI): m/z 407. Anal. Calcd fosl€;/N3O0s: C,
61.91; H, 4.21; N, 10.31. Found: C, 61.95; H, 44110.28%.

RESULTSAND DISCUSSION

To obtain the optimum condition for the synthedigg@minocarbonyl compounds, the reaction of acetophen
benzaldehyde and aniline was chosen as a modeiomalmitially, a systematic study was carried 6wt catalytic
evaluation of ZrOGI8H,Ofor the preparation d§-aminocarbonyl compounds at room temperature iareth Our
studies showed that in the absence of catalysthanel no product was formed (Table 1, entry 1}he T™odel
reaction was conducted in the presence of variatslysts (Table 1, entries 2—-8). Among the varicaalysts,
ZrOCly;8H,Oproved to be the best (Table 1, entry 8). Loweldyivas obtained when the same reaction carried out
with lower amount of the catalyst (Table 1, en®id4). Further, an increase in the amount of thalgst no
improvement could be observed in the yield of ttadpct (Table 1, entry 12).
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Using the optimized reaction conditions, a rangepatminocarbonyl compounds were synthesized. Various
substituted aromatic ketones, aromatic aldehydes, amomatic amines undergo the reaction in theepias of
catalytic amount of ZrOGBH,O(10mol%) in ethanol at room temperature to furnible correspondinfy
aminocarbonyl compounds (Scheme 1). The resulthisfstudy are summarized in Table 2. It was indidahat
both electron deficient and electron rich arometimpounds worked well, giving high yield of the guat.

Reusability of the catalyst:

The reusability of the catalyst is one of the mogiortant benefits and makes it useful for comnarapplications.
Thus the recovery and reusability of ZrQ8H,Owere investigated. The reusability of the catalyas checked by
separating the ZrOg8H,0 from the reaction mixture and drying in a vacaowen at 60C for 4 h prior to reuse in
subsequent reaction. The recovered catalyst oneused at least three additional times in subsdqeections
without significant loss in product yield (Fig 1)

Table 1Thedirect mannich reaction: effect of catalyst®

Entry Catalyst Amount of catalyst (mol %) Time(h) | Yield(%)°
1 None - 8 0
2 FeC} 10 6 21
3 InCk 10 4 32
4 La(OTfy 10 4 52
5 Nd(OTfg 10 4 68
6 Yb(OTf) 10 5 82
7 Al(CH3S0;)3.4H,0 10 4 84
8 ZrOCh8H,0 10 3 92
9 ZrOCL8H,0 8 3 88
10 ZrOCE8H,0 5 3 76
11 ZrOC}K8H,0 3 3 68
12 ZrOCE8H,0 15 3 92
#Reaction Conditions: benzaldehyde (10 mmol), aniline (10 mmol), acetophenone(11 mmol) tirring in ethanol.
P|solated Yields
96
94
92 H
90%
90 +
S
~ 88+ 0
= 88%
2
> 86
84
82
80

Number of runs

Figurel Reusability of catalyst
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Table 2 Thedirect mannich reaction of various aromatic ketone, aromatic aldehyde, aromatic amine®

Entry R R, Rs Product| Time (h)] Yield (%)
1 H H H 4a 3.0 92
2 4- NQ H H 4b 3.0 89
3 H H 4-Cl 4c 3.0 80
4 H 4-OH | 4-NQ 4d 25 92
5 H 4-Cl 4-NQ 4e 2.5 87
6 4-NQ, | 4-CHs H Af 3.0 88
7 H 4-CH H 4g 3.0 90
8 4-NOQ, | 4-OH | 4-NQ 4h 3.0 86
#Reaction conditions: aromatic ketons (11 mmol), aromatic aldehyde (10 mmol), aromatic amine (10 mmol) and ethanol at room temperature.
b|solated Yields.
CONCLUSION

An economic, rapid, and environmentally benign pthoe has been developed for one-pot synthesig- of
aminocarbonyl compounds at room temperature innethay three-component reaction of aromatic aldelsyd
aromatic ketones and aromatic amines with Zg@8}Oas catalyst. The method has several advantagggdiimg
short reaction times, high yields, and facile warkwhich makes it a useful and attractive procedrsynthesis of
these compounds.
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