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Articles

A Facile Solid-Phase Synthesis of 1,2,4,5-Tetrasubstituted Imidazoles
Using Sodium Benzenesulfinate as a Traceless Linker

Weiwei Li and Yulin Lam*
Department of Chemistry, National Umrsity of Singapore, 3 Science Dei 3, Singapore 117543

Receied December 9, 2004

The preparation of substituted imidazoles, thiazoles, and oxazoles using traceless solid-phase sulfone linker
strategy is described. Key steps involved are (i) sulfinate acidification, (ii) sulfinic acid condensation with
aldehyde and amine, and (iii) traceless product release by a one-pot elimination-cyclization reaction. The
elimination reaction was carried out in the presence of a thiazolium catalyst that facilitated the in situ formation
of the a-ketoamide, which was subsequently converted to the corresponding imidazoles, oxazoles, and
thiazoles by treatment with amines, BPhor Lawesson’s reagent. A library of 18 compounds was
synthesized.

Introduction Scheme 1.SPOS of 1,2,4,5-Tetrasubstituted Imidazoles,

The imidazole moiety, as part of the side chain in histidine, 2,4,5-Trisubstituted Oxazoles, and Thiazoles
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have attracted much attention from both industry and

academia, and numerous solution-phase syntheses of thes ) o
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compounds have been reporteth recent years, synthetic I'\q Iz :

methods for the preparation of imidazoles on solid-phase R O)\nz

have been examineédhowever, only one of these reports 7

concerns the construction of 1,2,4,5-tetrasubstituted imid-

azoles. In this report, 1,2,4,5-tetrasubstituted imidazoles were

prepared via a seven-step traceless synthesis strategy bas

on benzylic acylammonium chloride reactivi§Thus, new

methods providing rapid access to this class of compounds

would be of interest.

A promising alternative approach involves the synthesis Results and Discussion
of imidazoles through the cyclization afketoamides with
amines. a-Ketoamides could be achieved through the
coupling of aldehydes with acylamines, and the latter could

acidification, (ii) sulfinic acid condensation with aldehyde
and amine, and (iii) traceless product release by a one-pot

imination—cyclization reaction (Scheme 1). Since a variety
of reagents can be used in steps ii and iii, the overall strategy
appears to be applicable for library generation.

Solution-Phase Synthesis of ImidazolesPrior to the
solid-phase synthesis, preliminary solution-phase studies were
) : . ' carried out to survey the requisite reaction conditions and
mltu.rn, .be obtam.eq frof“ arylsulfonylamides through the establish the modifications for the solid-phase synthesis. To
elimination of sulfinic acic®. To our knowledge, this meth- begin our investigation\-(benzenesulfonylphenylmethyl)-

odology_ has not be_en employed f°T solid_—phase imidazole benzamide 10) was prepared by treating sodium benzene-
synthesis. We herein describe a rapid, solid-phase approac@ulfinate with HCI in water at room temperature to give

o 1,2,é_l,5-t|?tra5L:bstltqte?h|m|dazt(r)lles_ via alry:jsulfgnylapd(tes benzenesulfinic acidd in 93% yield (Scheme 2P Subse-
on resin. Key steps in the synthesis include () sulfinate guent condensation 09, benzaldehyde, and benzamide
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E-mail: chmlamyl@nus.edu.sg. provided10in 87% yield. Coupling ofLO with pyridine-4-
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Synthesis of Tetrasubstituted Imidazoles

Scheme 2. Solution-Phase Synthesis of Imidazoles
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carbaldehyde in the presence of triethylamine and 20 mol
% thiazolium catalyst gave the-ketoamide,N-(2-oxo-1-
phenyl-2-pyridin-4-ylethyl)benzamidel{), in good vyield
(92%)? Attempts to cyclizell with NH,OAC/EtOH in air
did not provide the imidazol&a, and11 was recovereé?
However, when the reaction proceeded under nitrogan,
was formed in 85% yield.

Solid-Phase Synthesis of Imidazoles, Oxazoles, and
Thiazoles.With the solution-phase pathway established, we
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Table 1. Library of Imidazoles, Thiazoles, and Oxazoles

yield
compd R R? R® R* (%)?
5a CgHs CeHs CsHuN H 37
5b  CsHs CeHs CsHuN CH,CH,OH 35
5c CeHs CeHs CsHuN C4Hg 34
5d CgHs H CsHuN H 39
5e  CgHs H CsHuN CH,CH,OH 40
5f  CeHs CHs  GsHuN C4He 31
59 CeHs CH; CH=CHGCsHs CsHq 24
5h p-FC6H4 C5H5 C5H4N C4H9 27
5i CeHs CHs GCsHuN CHCHs(CHs) 30
5] C5H5 C5H11 CH=CHC6H5 H 24
5k CH;CH(CHs), CgHs CsHiN C4Ho 27
5l CoHs CeHs CsHuN CH,CH,OH 24
6a CeHs CeHs CsHsN 27
6b  CsHs CeHiz CsHuN 24
6c  p-FCsH4 CeHs CH=CHGCsHs 19
7a C6H5 C5H5 C5H4N 32
b CeHs CeHi1 CsHuN 30
7c p-FCﬁH4 C5H5 CH=CHC6H5 22

a Purified overall yield calculated on the basis of the loading of
the resin. Purities of 95% as evaluated by NMR.

no. HC8201-1). All chemicals were obtained from com-
mercial suppliers and used without purification. Analytical
TLC was carried out on precoated plates (Merck silica gel

proceeded to develop the solid-phase route to these com60, F254) and visualized with UV light. Flash column

pounds. Due to the poor swelling ability of the resin in water,
a DMF—H,0 (v/v, 3:1) mixture was used as the solvent for
the preparation a?. Polystyrene/1% divinylbenzene sodium
sulfinate (, 100—200 mesh) in DMFH,0 was allowed to
react with HCI at room temperature (Scheme 1). The
formation of2 was amenable to KBr FTIR monitoring (i.e.,
appearance of sulfone stretch at 1443, 1287%¢nConden-
sation of 2 with an aldehyde and an amide gave re3jn
which was monitored with FTIR (appearance of the carbonyl
stretch at 1650 cni). We next proceeded to generate the
a-ketoamide in situ by treating resBwith excess TEA and
an aldehyde in the presence of a thiazolium catalyst in-CH
Cl, at 35°C for 10 h. Concentration of the reaction mixture
followed by the addition of ethanol/amine, and refluxing
under nitrogen condition gave The overall yields obtained
were 24-40% (Table 1), indicating an average yield of
>70% for each step of the four solid-phase reactions.

In addition to the synthesis of imidazoles, we have also
examined the application of this methodology for the
synthesis of oxazoles and thiazoles. Dhketoamide gener-
ated in situ from resin3 was treated with PRH, or

chromatography was performed with silica (Merck, 230
400 mesh). NMR spectratH{ and *3C) were recorded at
298 K on a Bruker DPX300 spectrometer. Chemical shifts
are expressed it (parts per million), relative to the internal
standard of tetramethylsilane (TMS). Mass spectra were
performed on a VG Micromass 7035 spectrometer under El
or ESI.

General Procedure for the Preparation of Polymer-
Supported Phenylsulfinic Acid (2). Compoundl (1.0 g,
2.1 mmol) was swollen in a mixture of 15 mL of DMF and
5 mL of HO by gently stirring the resinDMF—H,0
mixture at room temperature for 0.5 h. Concentrated HCI
(6 equiv) was added, and the reaction mixture was stirred at
room temperature for 4 h, after which the mixture was
filtered, and the resin was washed sequentially with DMF
(20 mL x 2), HO (20 mL x 2), EtOH (20 mLx 2), DCM
(20 mL x 2), and ether (20 mlx 2) and dried fo2 hin a
vacuum oven at 40C to afford resin2.

General Procedure for the Synthesis of Polymer Sup-
ported Arylsulfonylamide (3). Resin2 (1.0 g) was swollen
in a mixture of 25 mL of anhydrous acetonitrile and 25 mL

Lawesson’s reagent to furnish the corresponding oxazole orof anhydrous toluene at room temperature for 0.5 h. The

thiazole in 19-32% overall yield (Table 1).

resin was sequentially treated with aldehyde (6 equiv), amide

In summary, we have demonstrated a traceless solid-phasg15 equiv), and chlorotrimethylsilane (6.6 equiv). The
synthesis of substituted imidazoles, oxazoles, and thiazoleseaction mixture was gently stirred at 5 for 8 h, after

The use of a sulfone moiety as a linker in the reaction

which the mixture was filtered, and the resin was washed

benefits the solid-phase synthetic route because it not onlysequentially with DMF (20 mLx 2), H,O (20 mL x 2),
provides a short synthetic route to the desired products butetOH (20 mL x 2), DCM (20 mL x 2), and ether (20 mL

its chemical versatility also adds to the diversity of the
library.

Experimental Section

General Procedures. Polystyrene/1% divinylbenzene
sodium sulfinate was purchased from Tianjin Nankai Hech-
eng Science and Technology Co. (3#D0 mesh, Catalog

x 2) and dried overnight in a vacuum oven at°4Dto afford
resin 3.

General Procedure for the Synthesis of 1,2,4,5-Tetra-
subsituted Imidazoles (5)A 50-mL flask was charged with
resin3 (0.5 g, 1 equiv) and the thiazolium catalyst (20 mol
%) and purged with nitrogen for 15 min. To the flask was
added CHCI; (25 mL), followed by the aldehyde (8 equiv),
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and the resulting mixture was gently stirred at 35 for 16.5 Hz, 1H, CH), 6.75 (dJ = 16.5 Hz, 1H, CH), 3.96

10 h, after which the solvent was removed by concentration, (t, J = 7.6 Hz, 2H, CH), 2.47 (s, 3H, CH), 1.76 (m, 2H,

and the residual mixture was treated sequentially with ethanolCH,), 1.43 (m, 2H, CH), 0.99 (t,J = 6.8 Hz, 3H, CH).

(25 mL), acetic acid (8 equiv), and amine (8 equiv). The 3C NMR (CDCk): ¢ 147.6, 137.6, 134.5, 131.5, 131.4,

reaction mixture was then refluxed for an additional 12 h. 131.0, 129.1, 129.0, 128.7, 128.5, 128.0, 126.8, 126.1, 44.4,

The resin was filtered and washed with MeOH (20 mL 32.4, 19.4, 13.2, 12.8. HRMS (EI) calcd for,,4N,,

3). The combined organic layer was concentrated on a316.1939; found, 316.1938.

rotavapor and purified by flash column chromatography to  4-[3-Butyl-5-(4-fluoropenyl)-2-phenyl-3H-imidazol-4-yl]-

give 5. pyridine (5h). White solid.*H NMR (CDCl): 6 8.72 (m,
4-(2,5-Diphenyl-H-imidazol-4-yl)pyridine (5a). White 2H, ArH), 7.66 (m, 2H, ArH), 7.4#7.41 (m, 5H, ArH), 7.35

solid. *H NMR (CDCl): 6 8.44 (m, 2H, ArH), 8.02 (m, 2H, ArH), 6.95 (m, 2H, ArH), 3.97 (t) = 8.0 Hz, 2H,

(m, 2H, ArH), 7.98-7.95 (m, 2H, ArH), 7.59-7.48 (m, 8H, CHy), 1.26 (m, 2H, CH), 0.97 (m, 2H, CH), 0.61 (t,J =

ArH). 13%C NMR (CDCk): ¢ 150.7, 150.5, 142.9, 138.1, 7.3 Hz, 3H, CH).'3C NMR (CDCk): ¢ 162.9, 150.2, 130.5,

133.0, 132.1, 131.0, 130.8, 130.6, 129.1, 128.7, 128.3, 127.0129.7, 129.1, 129.0, 128.9, 128.8, 128.6, 125.1, 117.5, 117.2,

124.8. HRMS (EIl) calcd for gHisNs, 297.1266; found,  115.2, 114.9, 44.7, 32.3, 19.2, 13.0. HRMS (EI) calcd for

297.1266. Ca4H2:NsF, 371.1798; found, 371.1799.
2-(2,4-Diphenyl-5-pyridin-4-yl-imidazol-1-yl)ethanol (5b). 4-(3secButyl-2-methyl-5-phenyl-3H-imidazol-4-yl)py-

White solid.*H NMR (CDCly): ¢ 8.59 (m, 2H, ArH), 7.46- ridine (5i). White solid.*H NMR (CDCL): 6 8.69 (m, 2H,

7.35 (m, 6H, ArH), 7.32 (m, 2H, ArH), 7.237.21 (m, 4H, ArH), 7.33 (m, 2H, ArH), 7.26-7.23 (m, 3H, ArH), 7.18

ArH), 4.06 (t,J = 5.9 Hz, 2H, CH), 3.42 (t,J = 5.9 Hz, (m, 2H, ArH), 3.94 (m, 1H, CH), 2.59 (s, 3H, G 1.86—

2H, CH,). 13C NMR (CDCk): 6 150.1, 149.2,139.8, 139.3, 1.70 (m, 2H, CH), 1.44 (d,J = 6.9 Hz, 3H, CH), 0.78

133.5,130.9, 130.8, 130.4, 129.3, 128.7, 128.3, 127.5, 127.1(t, J = 7.3 Hz, 3H, CH). 3C NMR (CDCk): ¢ 150.5, 150.4,

125.6, 60.8, 46.7. HRMS (EI) calcd for41:0N30, 341.1528; 144.9,140.9, 129.2,128.2, 126.9, 126.6, 126.2, 121.5, 53.8,

found, 341.1528. 28.7, 20.5, 15.7, 11.1. HRMS (EIl) calcd foridH,;Ns,
4-(3-Butyl-2,5-diphenyl-3H-imidazol-4-yl)pyridine (5c). 291.1753; found, 291.1738.

White solid.*H NMR (CDCly): ¢ 8.59 (m, 2H, ArH), 7.69 2-(2-Cyclohexyl-4-phenyl-5-styrylimidazol-1-yl)etha-

(m, 2H, ArH), 7.56-7.46 (m, 5H, ArH), 7.35 (m, 2H, ArH),  nol (5j). White solid.*H NMR (CDCl): 6 7.59-7.51 (m,

7.26-7.23 (m, 3H, ArH), 3.96 (tJ = 8.0 Hz, 2H, CH), 7H, ArH), 7.41-7.38 (m, 3H, ArH), 6.99 (dJ = 16.5 Hz,

1.29 (m, 2H, CH), 0.97 (m, 2H, CH), 0.62 (t,J = 7.3 Hz, 1H, CH), 6.81 (d,J = 16.5 Hz, 1H, CH), 2.90 (m, 1H, CH),

3H, CH). 13C NMR (CDCk): ¢ 150.6, 149.1,139.9, 139.4, 2.20-2.13 (m, 2H), 1.941.86 (m, 2H), 1.79-1.62 (m, 3H),

133.8,131.0, 130.8, 129.2,129.1, 128.7, 128.2, 127.3, 126.9,1.50-1.26 (m, 3H).13C NMR (CDCk): 6 136.0, 134.5,

125.3,44.8, 32.5, 19.4, 13.2. HRMS (EI) calcd fogt3Ns3, 132.7,130.1, 129.4, 129.2, 128.8, 128.6, 128.1, 127.6, 127.2,

353.1892; found, 353.1893. 126.7, 112.6, 37.8, 30.8, 25.9, 25.7. HRMS (EI) calcd for
4-(4-Phenyl-H-imidazol-5-yl)pyridine (5d). White solid. Ca3H24N,, 328.1939; found, 328.1932.
IH NMR (DMSO-dg): ¢ 12.74 (1H, br, NH), 8.44 (m, 2H, 4-(3-Butyl-5-isobutyl-2-phenyl-3H-imidazol-4-yl)pyri-

ArH), 7.88 (s, 1H, CH), 7.45 (m, 7H, ArH)®*C NMR dine (5k). White solid.'H NMR (CDCl3): ¢ 8.71 (m, 2H,
(DMSO-dg): 0 149.7, 149.0, 142.3, 136.5, 134.7, 128.8, ArH), 7.52 (m, 5H, ArH), 7.28 (m, 2H, ArH), 3.98 (d,=
128.3,127.9, 120.8, 120.5. HRMS (El) calcd forl€;1Ns, 7.3 Hz, 2H, CH), 2.44 (d,J = 7.3 Hz, 2H, CH), 1.19 (m,
221.0953; found, 221.0955. 2H, CH,), 0.97 (m, 3H, CH and C}), 0.84 (d,J = 6.6 Hz,
2-(4-Phenyl-5-(pyridin-4-yl)-1H-imidazol-1-yl)ethanol 6H, CHg), 0.58 (t,J = 6.9 Hz, 3H, CH). C NMR
(5€e). White solid.'H NMR (DMSO-dg): 6 8.68 (m, 2H, (CDCly): 150.1, 149.6, 140.8, 131.8, 129.1, 128.8, 127.3,
ArH), 7.89 (s, 1H, CH), 7.41 (m, 2H, ArH), 7.32 (m, 2H, 127.0,124.5,121.8, 44.9, 36.2, 32.3, 28.9, 22.4, 19.1, 13.1.
ArH), 7.25-7.15 (m, 3H, ArH), 4.99 (tJ = 5.2 Hz, 1H, HRMS (El) calcd for G:H27N3, 333.2205; found, 333.2211.
OH), 3.91 (t,J = 5.6 Hz, 2H, CH), 3.48 (dd,J = 5.2, 2-(4-Ethyl-2-phenyl-5-pyridin-4-yl-imidazol-1-yl)etha-
5.6 Hz, 2H, CH). 1*C NMR (DMSO<g): 6 150.4, 138.9,  nol (5l). White solid.'H NMR (CDCl): ¢ 8.58 (m, 2H,
138.8, 138.0, 134.5, 130.5, 128.3, 126.5, 125.7, 125.5, 60.1,ArH), 7.70 (m, 2H, ArH), 7.34 (m, 5H, ArH), 3.63 (1 =
47.2. HRMS (EI) calcd for @Hi1sNsO, 265.1215; found, 5.6 Hz, 2H, CH), 3.43 (t,J = 5.6 Hz, 2H, CH), 3.09
265.1215. (g,Jd = 7.3 Hz, 2H, CH), 1.21 (t,J = 7.3 Hz, 3H, CH).
4-(3-Butyl-2-methyl-5-phenyl-H-imidazol-4-yl)pyri- 3C NMR (CDCk): 150.9, 149.7, 143.9, 131.4, 129.4, 126.8,
dine (5f). White solid.*H NMR (CDCl): 6 8.72 (m, 2H, 124.8,124.5,123.0, 116.8, 61.3, 47.8, 43.6, 9.2. HRMS (EI)
ArH), 7.40 (m, 2H, ArH), 7.38-7.23 (m, 5H, ArH), 3.82  calcd for GgH1oN30, 293.1528; found, 293.1521.
(t, J=7.7 Hz, 2H, CH), 2.63 (s, 3H, CH), 1.50 (m, 2H, General Procedure for the Synthesis of 2,4,5-Trisub-
CHy), 1.21 (m, 2H, CH), 0.81 (t,J = 7.3 Hz, 3H, CH). stituted Thiazoles (6).A 50-mL flask was charged with resin
13C NMR (CDCk): ¢ 150.6, 150.3, 145.3, 138.7, 136.0, 3(0.5 g) and the thiazolium catalyst (20 mol %) and purged
131.7,128.4,127.4,127.1,125.2,44.2, 32.3, 19.6, 13.3, 12.9with nitrogen for 15 min. To the flask was added anhydrous
HRMS (EI) calcd for GgH21N3, 291.1735; found, 291.1739.  CH,Cl, (25 mL), followed by the aldehyde (8 equiv), and
1-Butyl-2-methyl-4-phenyl-5-styryl-1H-imidazole (59). the resulting mixture was stirred at 38C for 11 h.
White solid.*H NMR (CDCl): 6 7.82 (m, 1H, ArH), 7.71 Triethylamine (20 equiv) was added via a syringe, and the
(m, 2H, ArH), 7.38-7.27 (m, 7H, ArH), 6.96 (dJ = reaction mixture was allowed to continue stirring overnight
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at 35°C, after which the solvent was removed by simple 132.1, 128.9, 128.8, 128.3, 119.4, 37.7, 30.7, 25.9, 25.6.
concentration followed by the addition of toluene (25 mL) HRMS (EI) calcd for G;H20N2O, 304.1576; found, 304.1579.
and Lawesson’s reagent (6 equiv). The reaction mixture was 4-(4-Fluorophenyl)-2-phenyl-5-styryloxazole (7c)White

then refluxed overnight. The resin was removed by filtration solid.'H NMR (CDCl): 6 7.50-7.38 (m, 7H, ArH), 7.34

and washed with MeOH (20 mk 3). The combined organic ~ 7.15 (m, 8H, ArH and CH), 7.06 (d,= 16.6 Hz, 1H, CH).
layer was concentrated on a rotavapor and purified by flash3C NMR (CDCk): ¢ 166.1, 163.4, 150.2, 142.0, 135.9,
column chromatography to giv@ 134.4,132.7,130.7, 130.2, 129.4, 129.2, 128.8, 128.7, 128.3,

4-(2,4-Diphenyl-thiazol-5-yl)pyridine (6a).White solid.
IH NMR (CDCL): ¢ 8.61 (m, 2H, ArH), 7.7+7.69 (m,
2H, ArH), 7.41-7.37 (m, 6H, ArH), 7.30 (m, 2H, ArH), 7.24
(m, 2H, ArH). *3C NMR (CDCk): ¢ 177.1, 151.9, 150.8,
140.9, 140.7, 134.6, 132.5, 132.2, 129.2, 128.6, 128.5, 128.1,
127.9, 123.6. HRMS (EI) calcd for £H14N2S, 314.0878;
found, 314.0879.

4-(2-Cyclohexyl-4-phenyl-thiazol-5-yl)-pyridine (6b).
White solid.*H NMR (CDCly): ¢ 8.51 (m, 2H, ArH), 7.56-
7.49 (m, 2H, ArH), 7.35-7.33 (m, 3H, ArH), 7.23 (m, 2H,
ArH), 3.13-3.03 (m, 1H, CH), 2.282.18 (m, 2H), 1.93
1.72 (m, 3H), 1.681.27 (m, 5H).13C NMR (CDCk): o
176.6, 151.4, 150.1, 140.4, 134.6, 129.2, 128.6, 128.5, 128.4,
123.9, 43.1, 33.8, 26.1, 25.8. HRMS (El) calcd foptoN,S,
320.1347; found, 320.1349.

4-(4-Fluorophenyl)-2-phenyl-5-styrylthiazole (6¢)White
solid.*H NMR (CDCly): ¢ 7.48-7.42 (m, 6H, ArH), 7.36-
7.11 (m, 9H, ArH and CH), 6.95 (d,= 16.6 Hz, 1H, CH).
13C NMR (CDCk): ¢ 168.2, 162.7, 151.4, 142.9, 136.0,
134.5,133.1,129.5, 129.2, 128.9, 128.7, 128.5, 128.2, 127.9,
127.6, 123.5, 123.1. HRMS (El) calcd for,4;sNFS,
357.0987; found, 357.0989.

General Procedure for the Synthesis of 2,4,5-Trisub-
stituted Oxazoles (7) A 50-mL flask was charged with resin
3 (0.5 g) and the thiazolium catalyst (20 mol %) and purged
with nitrogen for 15 min. To the flask was added anhydrous
CH.ClI, (25 mL), followed by the aldehyde (8 equiv), and
the resulting mixture was stirred at 3% for 11 h.
Triethylamine (20 equiv) was added via a syringe, and the
reaction mixture was allowed to continue stirring overnight
at 35°C, after which iodine (5 equiv) and triphenylphosphine
(5 equiv) were added, and the mixture was stirred at ambient
temperature for another 20 h. The resin was then removed
by filtration and washed with MeOH (20 mikx 3). The

combined organic layer was concentrated on a rotavapor and (g)

purified by flash column chromatography to give
4-(2,4-Diphenyl-oxazol-5-yl)pyridine (7a).White solid.
IH NMR (CDCL): ¢ 8.66 (m, 2H, ArH), 7.757.72 (m,
2H, ArH), 7.45-7.43 (m, 6H, ArH), 7.33 (m, 2H, ArH), 7.27
(m, 2H, ArH). *3C NMR (CDCk): ¢ 168.3, 150.2, 142.0,
138.9, 136.4, 132.0, 129.6, 129.0, 128.6, 128.4, 127.1, 126.8,
121.7, 121.4. HRMS (EI) calcd for &H14N0, 298.1106;
found, 298.1109.
4-(2-Cyclohexyl-4-phenyloxazol-5-yl)pyridine (7b)White
solid. '"H NMR (CDCl): 6 8.56 (m, 2H, ArH), 7.657.62
(m, 2H, ArH), 7.45 (m, 2H, ArH), 7.447.40 (m, 3H, ArH),
2.91 (m, 1H, CH), 2.2%2.11 (m, 2H, CH), 1.95-1.84
(m, 2H, CH), 1.80-1.62 (m, 3H), 1.56-1.26 (m, 3H).
13C NMR (CDCk): 6 168.2, 150.2, 142.0, 138.9, 136.4,

127.5, 127.3, 119.4. HRMS (El) calcd for,4;:sNFO,
341.1216; found, 341.1216.
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