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ABSTRACT

Diaryl ketones are synthesized from aryl carboxylic acids in the presence palladium catalyst via Suzuki Cross
Coupling under microwave conditions.
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INTRODUCTION

Ketone functionality in organic chemistry has beenognized as a moiety of immense utility. Chexityg it
represents a group which gives an immense opptyttonconduct nucleophilic and reductive additieagtions. In
order to make the synthetic process less cumbersnchgafer we thought of carrying out the readioone pot by
activating carboxylic acid in situ with 2-chloro3tgimethyl imidazolidinium chloride (DMC), and follved by
cross coupling reaction with various boronic acids.

To study the feasibility of this approach, we coctéd reaction between phenyl boronic acid and henaad
(activated by DMC in situ) with Pd-catalyst in dame solvent under microwave.

MATERIALSAND METHODS

General: All reagents were obtained from commercial sousres used without further purification. Melting ptsn
were determined using open capillary tubes in fiarbhth and are uncorrected. The monitoring ofedictions was
routinely checked by TLC on silica gel-GF 254 (M@rcoated plates. Spotting was visualized usingh@dor) UV
lamp. IR spectra were recorded using Perkin- Elmedel-2005 instrument in KBr phase (or) Ne&t.and*C
NMR spectra were recorded on Bruker AV 400MHz ustieCls/ DMSO as solvents. The chemical shift values are
reported ord scale in ppm units, relative to TMS. Reverse phdBeC analysis was carried out using YMC pack
C18 (5um), 250 x 4.6mnColumn chromatography was performed with silicalf#)-200 mesh size.

General Procedure for the synthesis of (2-Fluoro-3-trifluoromethyl-phenyl)-(4-methoxy-phenyl)-methanone
(3a)

A mixture of 2-Fluoro-3-trifluoromethyl-benzoic aci(500mg, 3.37mmol), 1,4-dioxane (30mL),GO; (1.39g,
10.11mmol), 2-chloro-1,3-dimethyl imidazolidiniuntloride (830 mg, 4.91mmol), 4-methoxyphenylboroaiid
(750mg, 6.14mmol) and 1,1-[Bis (diphenylphosphifesjocene] dichloropalladium (54mg, 0.06mmol) wetiered
at RT for 10 mints. Reaction was purged with niedor 5 mints. Vial was irradiated in microwavel®JC for
1h. The reaction mixture was filtered through @elied, and washed with ethyl acetate. Filtrate cosmeentrated
under vacuum. The resulting material was purifigdflash chromatography ethyl acetate in hexaneite (R-
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Fluoro-3-trifluoromethyl-phenyl)-(4-methoxy-phemyt)ethanone 3a) off-white solid, (450mg, 65% yield), mp:
153C.

Characterization Data for Respective Compounds:

(i) (2-Fluoro-3-trifluoromethyl-phenyl)-(4-methoxy-phenyl)-methanone (3a):

The resulting material was purified by flash chroogaaphy ethyl acetate in hexane to give light braelor solid
(410 mg, yield-68%), mp: 186.

IR (KBr, cm"):3330, 3080, 2840, 1673, 1594, 1336, 1140, 873; ‘5 NMR (400 MHz, DMSO-¢ &/ ppm): 3.91
(s, 3H, OCH), 7.46 (m , 3H, ArH), 7.6 (dd}, = 8 Hz,J, = 8 Hz, 2H, ArH), 7.65 (dd) = 12 Hz, 2H, ArH);**C
NMR (100 MHz, DMSO-¢, 8/ ppm): 39.1, 55.6, 114.3, 115.4, 118.0, 122.5,.1,2326.1, 126.8, 127.9, 129.3,
136.2, 138.2, 160.1, 163.1, 190.4.

(ii) (4-Chloro-phenyl)-(6-methyl-pyridin-3-yl)-methanone (3b)
The resulting material was purified by flash chréogaaphy ethyl acetate in hexane to give light braslor solid
(380 mg, yield-63%), mp: 186.

IR (KBr, cmi'):1675, 1488, 1396, 1297, 1089, 1013, 82% NMR (400 MHz, DMSO-¢, 8/ ppm): 2.51 (s ,3H,
CH,), 7.15 (d,J = 8.0 Hz, 1H, ArH), 7.35-7.33 (nd; = 8.1 Hz,J, = 7.9 Hz, 2H, ArH), 7.42-7.40 (nd; = 7.5 Hz,J,

= 7.6 Hz, 2H, ArH), 7.60 (dJ; = 2.4 Hz,J, = 8.0 Hz, 1H, ArH), 8.44 (dJ = 2.0 Hz, 1H, ArH); *C NMR (100
MHz, DMSO d, 5/ ppm): 23.5, 122.5, 128.0, 128.4, 130.0, 134.8,8,3145.3, 158.9, 192.5.

(iii) (2-Fluor o-3-trifluoromethyl-phenyl)-(4-methoxy-phenyl)-methanone (3c):
The resulting material was purified by flash chréogaaphy ethyl acetate in hexane to give light braelor solid
(389 mg, yield-62%), mp: 18¢

IR (KBr, cmi'): 3435, 3076, 2972, 1651 ,1598, 1345, 1226, 1828, 753;'H NMR (400 MHz, DMSO-¢, 8/ ppm)
8: 3.91 (s, 3H, OCH), 7.10 (m, 2H, ArH), 7.56 (t]= 7.2 Hz, 1H, ArH), 7.65 (ddl=8.4Hz, 2H, ArH), 7.86 (dd] =
8 Hz, 2H, ArH); **C NMR (100 MHz, CDGJ 8/ppm): 118.3, 122.8, 123.2, 124.1, 126.4, 129.5,7,2130.4, 133.0,
133.9, 135.3, 160.5, 190.7.

(iv) (3-bromophenyl) (2-fluor o-3-(trifluoromethyl)phenyl) methanone (3d):
The resulting material was purified by flash chroogaaphy ethyl acetate in hexane to give off-wiitdor solid
(426 mg, yield-66%), mp: 166

IR (KBr, cm™): 3076, 1669, 1618, 1463, 1331, 1262, 1129, 738, 636;*H NMR (400 MHz, DMSO-¢, &/ ppm):
7.40 (d,J = 8.4 Hz, 1H, ArH), 7.63- 7.52 (ndy = 7.4 Hz,J, = 7.2Hz, 2H, ArH), 7.96-7.99 (m, 3H, ArH), 8.04 t
= 7.8 Hz, 1H, ArH); *C NMR (100 MHz, CDGCJ 8/ppm): 118.5, 122.7, 123.0, 124.3, 126.4, 129.8.0,2130.2,
133.0, 133.7, 135.2, 160.5, 190.6.

(v) Cyclopropyl(1-methyl-1H-pyrazol-5-yl) methanone (3¢):
The resulting material was purified by flash chréogaaphy ethyl acetate in hexane to give light braslor solid
(389 mg, yield-62%), mp: 186

IR (KBr, cm): 3056, 1680, 1615, 1493, 1321, 1232, 1128, 788, 654; *H NMR (400 MHz, CDCJ, 8/ppm): 1.0
(m, 2H), 1.22 (m, 2H), 2.52 (m, 1H), 4.20 (s, 3H4L 7.01 (s, 1H, ArH), 7.51 (s, 1H, ArH}*C NMR (100 MHz,
CDCl, 8/ppm): 12.2, 12.2, 15.4, 40.3, 113.4, 137.7, 1520D,7.

(vi) (6-Chloro-pyridazin-3-yl)-phenyl-methanone (3f):
The resulting material was purified by flash chrémgaaphy ethyl acetate in hexane to give light geacolor solid
(415 mg, yield-68%), mp: 186

IR (KBr, cril): 2922, 2592, 1680, 1525, 1439, 1008t NMR (400 MHz, DMSO-¢/ ppm/3): 7.79-7.71 (dJ, = 8
Hz, 1H), 7.56-7.54 (dJ; = 7.0 Hz, 1H), 7.47-7.38 (m, 5H)®C NMR (100 MHz, CDCJ 5/ppm): 128.6, 129.7,
130.5, 132.7, 133.4, 134.8, 148.8, 160.1, 185.7.
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(vii) (2-fluorophenyl)(pyridin-4-yl)methanone (3g):
The resulting material was purified by flash chréogaaphy ethyl acetate in hexane to give brownrceddid (415
mg, yield-69%), mp: 17Z.

IR (KBr, cni'): 3425, 3066, 2992, 1651 ,1558, 1335, 1216, 1858, 753;'H NMR (400 MHz, DMSO-¢ ppm/
8): 7.20 (m, 1H, ArH), 7.32 (m, 1H, ArH), 7.62-7.5®, 4H, ArH), 8.81 (d,J = 1.6 Hz, 1H, ArH), 8.81 (d] = 1.6
Hz, 1H, ArH); **C NMR (100 MHz, CDQ 8/ppm): 115.4, 121.4, 123.3, 123.8, 124.3, 129.8,2,3145.0, 149.8,
149.8, 156.3, 190.3

(viii) tert-butyl 4-(4-bromobenzoyl) piperidine-1-carboxylate (3h):
The resulting material was purified by flash chréogaaphy ethyl acetate in hexane to give off-wititdor solid
(415 mg, yield-69%), mp: 178

'H NMR (400 MHz, DMSO-¢, 8/ppm): 1.50 (s, 9H, 3CH, 1.80 (m, 2H, Ch), 1.91 (m, 2H, Ch), 2.92 (m, 2H,
CH,), 3.41 (m,1H, CH), 4.22 (s, 2H, CH), 7.51 (m,, ¥iH), 7.63 (m, 2H, ArH), 7.85 (m 1 H, ArH)**C NMR
(100 MHz, DMSO-¢ 8/ppm): 27.9, 27.9, 28.4, 43.7, 46.0, 46.0, 12729.8, 129.8, 131.5, 131.5, 135.7, 159.6,
202.1.

(ix) (4-chlorophenyl) (6-methoxypyridin-3-yl) methanone (3i):
The resulting material was purified by flash chréogaaphy ethyl acetate in hexane to give light braslor solid
(340 mg, yield-56%), mp: 16@

IR (DCM, cm): 2945, 2845, 1690, 1573, 1489, 1394, 1287, 10925, 828H NMR (400 MHz, DMSO-¢, &/
ppm): 3.82 (s, 3H, C¥), 6.72 (d,J = 8.8 Hz, 1H, ArH), 7.34 (d, 2b= 8.8 Hz, ArH), 7.41 (d) = 8.4 Hz, 2H, ArH),
7.62 (dd,J; = 2.4 Hz,J, = 8.8 Hz, 1H, ArH), 8.15 (d,J = 2.0 Hz, 1H, ArH);"*C NMR (100 MHz, DMSO-¢
d/ppm): 53.3,110.9, 127.9, 128.6, 132.8, 133.3,4,3143.4, 144.9, 163.4, 185.2.

RESULTSAND DISCUSSION

Scheme-1
Q O
7N OH N 7\ B/OH DMC, Pd-catalyst, 1h SN N
RIS~ I— ‘o4  Base, Dioxane, 100 °C 1|// | 2,
R? Microwave R R
1 2 3

Scheme 1: Preparation of Diaryl Ketonesvia Suzuki Cross Coupling
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CONCLUSION

In the present study, we conducted reaction betvpbemyl boronic acid and benzoic acid (activatedDyC in
situ) with Pd-catalyst in dioxane solvent undernaoiezave to give diaryl ketenes.
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