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Abstract
RL_N RU_N R Monoalk °
ylated (47-90%)
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1~0  SO,Ph R1“™0 R Cyclic (59-93%)
R1IN
B
R ohCOOH
Oxaprozin

2-((Phenylsulfonyl)methyl)-4,5-diphenyloxazole is a useful scaffold for synthetic elaboration at the 2-
methylene position thereby affording extended oxazoles. The corresponding a-sulfonyl anion reacts
smoothly with diverse alkyl halides giving monoalkylated (47-90%), dialkylated (50-97%) and cyclic
(59-93%) products. The reductive desulfonylation of the monoalkylated and selected dialkylated products
was optimized with a magnesium/mercuric chloride reagent system and afforded desulfonylated products

in the range of 66-97%. The anti-inflammatory Oxaprozin was prepared using the o—sulfonyl carbanion

strategy along with optimized desulfonylation.
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The utilization of a—sulfonyl carbanions in carbon-carbon bond forming strategy takes
advantage of mild reaction conditions and is applicable to the synthetic elaboration of many
types of pre-formed oxygen and nitrogen heterocycles. For example, the Ciufolini group
prepared and utilized a dual-functionalized 2-(phenylsulfonylmethyl)-4,5-disubstituted oxazole
as a conjunctive intermediate in their synthesis of the siphonazoles.” 3-(Phenylsulfonylmethyl)
oxindoles, 3- and 4-(arylsulfonyl-methyl) pyridines, 2-(arylsulfonylmethyl) quinolines and 2-
(phenylsulfonylmethyl)pyrimidines have been designed so that the sulfonyl-activated methylene
group facilitates the construction of extended or otherwise more elaborate fused heterocycles.’ In
medicinal chemistry, the need for increased structural diversity and large numbers of therapeutic
candidates as potential anti-inflammatories has driven the strategy for extension and elaboration
at the 2-position of 2-substituted-4,5-diaryloxazoles.* As functioning units in total synthesis, 2-
substituted 4,5-diaryloxazoles carry with them a fully-masked carboxyl group, thereby allowing
a great range of reactions to be performed on the synthon prior to the release of the carboxylate.’
Hence the strategy whereby the carboxyl group, embedded in 4,5-diaryloxazole framework and
oxidatively deprotected in later stages, was put to practice by the Evans group in their synthesis
of oasomycin.® Therefore, the development of carbon-carbon bond-forming methods at the 2-
methylene position of the trisubstituted oxazole would be a complementary strategy to the use of
the heterocycle as a protecting group. Our ongoing work with the use of 2,4,5-trisubstituted
oxazole scaffolds as “click”’ components of biofilm inhibitors involved the preparation of
several 2-(azidoalkyl)- and 2-(azidoaryl)-substituted 4,5-diaryloxazoles.® In a previous
communication we described the functionalization of 2-(halomethyl)-4,5-diaryloxazoles using an

array of nitrogen, oxygen and sulfur nucleophiles.®> Our examples included the preparation of 2-

3
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(phenylthiomethyl)-4,5-diphenyl oxazole 2 from the corresponding 2-(chloromethyl)-4,5-

diphenyloxazole 1 and thiophenol (Fig. 1). Oxidation of 2 with 3-chloroperbenzoic acid

Fig. 1. 2-Substituted-4,5-Diphenyloxazole
Scaffolds

R! RL_N

T oL

R1 SOQPh
1, R'=Ph 3, R'=Ph

R=ClI
2, R'=Ph
R=SPh
(MCPBA, 2.5 eq/CH,Cl,/rt) gave the corresponding sulfone 3 (84%) as a crystalline solid. We
note that during the MCPBA oxidation the intermediate sulfoxide could be detected and isolated.
In our initial experiments, deprotonation of 3 with commercially-available potassium fert-
butoxide (1.1 eq) in THF followed by slow addition of iodomethane (1.05 eq, 5°C to rt) gave the
2-(a—sulfonylethyl)-4,5-diphenyloxazole 5 (90%, Table 1). Similarly, the monoalkylated
sulfones 6, 7, 8 and 9 could be prepared in isolated yields ranging from 47 to 76% (Table 1). In
almost all cases, a small amount of dialkylated product was detected by thin-layer
chromatography (TLC) and was easily separable from the monoalkylated product by column
chromatography. Dialkylated products were then targeted which required the employment of 2.5
equivalents of base followed by 2.5 equivalents of alkylating agent (Table 1, Compounds 11-
14). For the examples in which the alicyclic sulfones 15-17 were prepared (Table 1), conditions
similar to the dialkylation experiments were employed. Hence, 2.2 equivalents of base followed
by one equivalent of dihaloalkane was used (See 15, 16 and 17). Interestingly, alkylation of 3

with 1,6-dibromohexane under conditions of dialkylation provided only the bromohexyl

homologue 10 (Table 1) and no seven-member sulfonyloxazole despite heating over extended

4
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1
2
3
4 Table 1. Alkylation of 2-(Sulfonylmethyl)-4,5-Diphenyloxazoles!
5
6 RN RN R
7 I > LIS I -OR- I S»—£-S0,Ph
8 RO  SO,Ph so Ph RO R
20 3 5-10 1117
11 Monoalkylated Product Dialkylated Product
12
13
; I RESS
15 SO,Ph R!
16
17 5 (90%) (97%)
18
3(1) SOzPh
22 6 (74%) 12 (50%)
23 1
RN
24 I \
gg R0 'SO,Ph
28
29 R1 N R1 N /
30 I \>—(_\\ I ) SO,Ph
31 R'” "0  SO.Ph R"” O
8 (76%
> (76%) 3 (66%)
34 RL_N —
36 R! (0] SO,Ph
37 9 (47%) 14 (82%)
38
39 R1 R1 N
40 \/[ N Br I \>_;(X )
42 10 (53%) 15, n=1(59%);
43 16, n=2 (78%);
44 17, n=3(93%).
45
46 lReagents/Conditions: (a) KOt-Bu/THF/5°C to rt; 5, 11/Mel; 6,12/EtI;
j; 7/iso-Bul; 8,13/allyl-Br; 9,14/propargyl-Br; 10/1,6-dibromohex-
49 ane; 15/1,3-diiodopropane; 16/1,4-dibromobutane; 17/1,5-dibromo-
50
entane.
51 P
52 . .
53 reaction periods.
54
55 Examination of the reagents and conditions for reductive desulfonylation of many of the
56
g; synthetic intermediates and products listed in Table 1 were warranted as well as determination of
59
60 5
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the optimal conditions for B-elimination of the phenylsulfonyl group.9 Such complementary
transformations involving deletion of the sulfonyl group would broaden the scope and utility of
the heterocyclic sulfone alkylation scheme. While reductive desulfonylation with Raney nickel
precluded its employment with substrates 8, 9, 13, and 14 due to unwanted reduction of
unsaturated sites, we found it ineffective with simple substrates such as sulfonylmethyloxazole 3.
Attempted reductive desulfonylation of 3 with amalgamated active metals such as zinc and
magnesium, including the classical ‘15 second’ amalgamated aluminum foil method of Corey, '
were of no consequence, and led to the recovery of only unreacted substrate. Interestingly, some
definitive changes to the Corey aluminum-mediated desulfonylation method, however, did lead
to positive results (Eq. 1).

RL_N Al-or-Mg  RL_N

RIO\>_\SOZPh HgCl, =Y | o\>_CH3 M

3 4

The addition of solid mercuric chloride to a mixture of food-grade aluminum foil and sulfone 3
in methanol was optimal for the conversion of the 2-(phenylsulfonylmethyl)oxazole 3 to the 2-
methyloxazole 4 (Eq. 1). The heterogeneous mixture required heating at reflux until the
aluminum metal disappeared and afforded the 2-methyl-4,5-diphenyloxazole 4 cleanly in 96%
yield after workup and chromatography. In separate experiments, the 2-(phenylsulfonyl-
methyl)oxazole 3 was desulfonylated to provide 4 in 98% isolated yield using magnesium
turnings with solid mercuric chloride in methanol.!! However, the aluminum/HgCl,
desulfonylation was not optimal for unsaturated substrates 8 or 9 (Table 2), so the same

conditions for the magnesium-mediated reductive desulfonylation of 3 were applied to the entire

range of monalkylated and dialkylated sulfone substrates 5-9, 11-12 and 15-17. The

6
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Table 2. Magnesium/HgCl,/methanol-mediated desulfonylation of 4-17.!
a R1 N R R1

517 —> I S>—/" -OR- I \>—<

R'” "0

18-22 23-27

©CoO~NOUTA,WNPE

1 Sulfone Product (%) Sulfone Product (%)

14 RN
15 5 I \>_/ 11 I >_<
16 O R

R1
8 (97%)2 23 (90%

20 RN R!

21 6 \/[ \>I 12 I >_<:

22 R17 O R

o4 19 (76%) (82%)

1

26 R

27 7 15,16,17 >—< >
R

29 25, n=1(69%);
30 2° (66%) 26, n=2 (92%)
31 27, N=3(97%),

R1
33 8 \/[N\>_/_\\
34 170
21 (97%)?
R! N —
39 9 I \>f
R'” O

42 22 (96%)?

44 'Reagents/Conditions:(a)magnesium(turnings)/HgCl,/MeOH/
46 rt/2 h. *Using aluminum: 18 (95%); 21, 22 (<33%).

48 desulfonylated products 18-24 and 25-27 (Table 2) were obtained as pure compounds after
50 column chromatography on silica gel. The synthetic utility of oxazole sulfone 3 is demonstrated
53 by our synthesis of the non-steroidal anti-inflammatory Oxaprozin 32 (Scheme 1)."? In contrast
55 to our earlier communication where we described the preparation of Oxaprozin using the

electrophilic (chloroalkyl)oxazole synthon 1,* we now employ the readily-prepared and versatile

60 7

ACS Paragon Plus Environment



©CoO~NOUTA,WNPE

The Journal of Organic Chemistry

Scheme 1. Synthesis of Oxaprozin 32 from Sulfone 3.

0o 0

a R N b R N /
3 —> I N OEt —» :[ N OEt
28 29

f lc
O 0
RN de RN
I\ OH <«—— :[\ OR
R O R~ O
32

30, R=Et; 31, R=Me

Reagents/Conditions: (a) KO-t-Bu/ethyl bromoacetate/THF/
5°C to rt/16 h (72%); (b) KO-t-Buw/THF/5-10°C/2 h (65%);
(c¢) Hy/10% Pd-C/MeOH/rt/16h (80%); (d) 20% aqueous
NaOH/rt/16h; (e) Conc. HC1/75°C/3h (68%, from d); (f)Mg/
HgCl,/MeOH/rt/16h (97%);

nucleophilic scaffold 3. Deprotonation of 3 (5°C/KOt-Bu/THF) followed by addition of ethyl
bromoacetate (5°C to rt) afforded the B—sulfonyl ester 28 (72%). Base-mediated (5°C/KOt-
Bu/THF) elimination of the phenylsulfonyl group from 28 provided the a,f—unsaturated ester 29
(65%). Catalytic reduction of the unsaturated ester 29 (H,/10% Pd-C/MeOH) gave Oxaprozin
ethyl ester 30 (80%). Alternatively, 28 could be reductively desulfonylated (Mg/HgCl,/MeOH)
which gives rise to the methyl ester 31 of oxaprozin through transesterification. Mild hydrolysis
of the ethyl ester group of 30 with dilute aqueous acid then afforded Oxaprozin 32 (68%).

In summary, we have demonstrated the synthetic utility of a basic trisubstituted heterocyclic
scaffold that has potential applications in synthetic and medicinal chemistry. Single and multiple
carbon-carbon bond-forming reactions may be executed as well as effective removal of the
activating phenylsulfonyl group within the diaryloxazole scaffold A new synthesis of the
extended oxazole non-steroidal anti-inflammatory compound Oxaprozin was demonstrated and
utilized the sulfonylmethyl synthon 3 which further demonstrated that it is well-suited for its

application in the preparation of diverse analogues.

8

ACS Paragon Plus Environment

Page 8 of 24



Page 9 of 24

©CoO~NOUTA,WNPE

The Journal of Organic Chemistry

Experimental

Solvents and reagents are ACS grade and were used as commercially supplied. Analytical thin-
layer chromatography (TLC) utilized 0.25 mm pre-cut glass-backed plates (Silica Gel 60 Fjs4).
Thin-layer chromatograms were visualized during chromatographic and extraction runs by
rapidly dipping the plates in anisaldehyde/ethanol/sulfuric acid stain or phosphomolybdic
acid/ethanol stain and heating (hot plate). Column chromatography was carried out in gravity
mode using silica gel 60 (70-230 mesh), and used combinations of hexanes and ethylacetate.
Melting points were determined on a capillary melting point apparatus and are uncorrected.
Reaction mixtures, extracts and chromatographic fractions were concentrated with a standard
rotary evaporator under water aspirator vacuum. Nuclear magnetic resonance ('H and "C NMR)
spectra were recorded with 400 MHz (100 MHz, *C) or 700 MHz (175 MHz, "*C) instruments
using CDCIl; as a solvent and TMS as internal standard. Infrared spectra (Fourier Transform

Infrared Spectroscopy, FTIR) were analyzed as films and are reported in wavenumbers (cm™).

4,5-Diphenyl-2-((phenylsulfonyl)methyl)oxazole (3). To a pre-chilled solution of 4,5-diphenyl-
2-((phenylthio)methyl)oxazole 2 (1.0 g, 2.91 mmol) in dichloromethane (40 mL) was added
MCPBA (1.26 g, 7.27 mmol) while stirring. The reaction mixture was stirred at room
temperature (3 h). After completion of the reaction as indicated by TLC, the reaction mixture
was washed with saturated aqueous NaHCOs; (2 X 30 mL). The combined organic layers were
dried over anhydrous Na,SO,, filtered, and concentrated. The crude residue was submitted to
gravity-column chromatography on silica gel (hexane/ethyl acetate, 9:1) to afford 3 as white
crystals (0.92 g, 84%); mp 94-96 °C; Ry = 0.26 (hexane/ethyl acetate, 5:1); FT-IR (neat film):
3067, 2972, 1558, 1318, 1148 cm-'; 'H NMR (400 MHz, CDCLs) 6 7.88 (d, J = 8.4 Hz, 2H),

7.70- 7.67 (m, 1H), 7.57-7.47 (m, 6H), 7.35-7.34 (m, 6H), 4.66 (s, 2H) ppm; “C NMR (100

9
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MHz, CDCl;) 6 151.5, 147.6, 138.2, 136.2, 134.3, 131.6, 129.3, 129.1, 128.7, 128.65, 128.60,
128.4, 128.1, 127.9, 126.6, 55.9 ppm; HRMS (ESI-TOF) m/z calcd for CyH;7NO3S [M+H]"

376.1007, found 376.1019.

General procedure for the Preparation of Alkylated Sulfones (5-17). To a stirred solution of
2-(phenylsulfonyl)methyl-4,5-diphenyloxazole 3 (0.27 mmol, 1.0 equiv) in dry THF (10 mL)
was added potassium fert-butoxide (0.29 mmol, 1.1 equiv) at 5°C. Stirring of the resultant
yellow reaction mixture was continued under a nitrogen atmosphere (30 min). The alkyl halide
(0.028 mmol, 1.05 equiv) was then slowly added to the reaction mixture by syringe, and the
reaction mixture was allowed to warm to room temperature and stirring was continued (16 h). At
the end of the reaction period, cold water (10 mL) was added to the reaction mixture followed by
extraction with dichloromethane (2 x 20 mL). The organic layers were combined, washed with
brine, dried over anhydrous Na,;SOy, filtered and concentrated. The crude residue was submitted
to gravity-column chromatography (hexane/ethyl acetate, 9:1) to afford the corresponding
products 5-10. For the preparation of the dialkylated compounds 11-14 the same procedure was
used with the exception that, potassium tert-butoxide (0.66 mmol, 2.5 equiv) and corresponding
alkylating reagent (0.66 mmol, 2.5 equiv) were employed. For the cyclic compounds 15-17,
potassium tert-butoxide (0.58 mmol, 2.2 equiv) and dihaloalkane (0.29 mmol, 1.1 equiv) were
employed. The methods for purification of 11-17 were the same as for the monoalkyl sulfones 5-

10.

4,5-Diphenyl-2-(1-(phenylsulfonyl)ethyl)oxazole (5). Off-white solid (93 mg, 90%); mp 95-97
°C; Ry=0.25 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3069, 2974, 1562, 1446, 1319, 1147
cm™; 'TH NMR (400 MHz, CDCls) 6 7.73-7.70 (m, 2H), 7.56 (t, J = 7.4 Hz, 1H), 7.45-7.38 (m,

6H), 7.27-7.25 (m, 6H), 4.57 (q, J = 7.6 Hz, 1H), 1.82 (d, J = 6.8 Hz, 3H) ppm; >C NMR (175

10
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MHz, CDCl;) 6 155.5, 147.0, 136.7, 136.0, 134.2, 131.7, 129.3, 128.99, 128.97, 128.7, 128.6,
128.4, 128.1, 128.0, 126.6, 60.5, 12.2 ppm; HRMS (ESI-TOF) m/z calcd for Cy3H;9NOsS

[M+H]" 390.1164, found 390.1180.

4,5-Diphenyl-2-(1-phenylsulfonyl)propyl)oxazole (6). Colorless oil (80 mg, 74%); Ry = 0.25
(hexane/ethyl acetate, 4:1); FT-IR (neat film): 3060, 2974, 1558, 1446, 1319, 1148 em; 'H
NMR (400 MHz, CDCls) 6 7.78-7.76 (m, 2H), 7.65-7.61 (m, 1H), 7.51-7.46 (m, 6H), 7.37-7.32
(m, 6H), 4.43 (dd, J = 11.6 Hz, 4.0 Hz, 1H), 2.49-2.39 (m, 1H), 2.38-2.31 (m, 1H), 1.06 (t, J =
7.6 Hz, 3H) ppm; °C NMR (175 MHz, CDCl3) & 154.8, 147.1, 137.2, 136.0, 134.1, 131.7, 129.2,
129.0, 128.9, 128.7, 128.6, 128.4, 128.2, 127.9, 126.5, 67.3, 20.5, 11.7 ppm; HRMS (ESI-TOF)

m/z caled for Co4Hy NO3S [M+H]" 404.1320, found 404.1332.

2-(3-Methyl-1-(phenylsulfonyl)butyl)-4,5-diphenyloxazole (7). Colorless oil (61 mg, 53%); Ry
= 0.36 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3064, 1447, 1322, 1149, 1084 cm'l; 'H
NMR (400 MHz, CDCl3) 6 7.76 (d, J = 7.6 Hz, 2H), 7.62 (t, J = 7.6 Hz, 1H), 7.51-7.46 (m, 6H),
7.35-7.33 (m, 6H), 4.58 (dd, J = 11.6 Hz, 4.0 Hz, 1H), 2.36 (ddd, J = 16.8 Hz, 12.0 Hz, 4.4 Hz,
1H), 2.17 (ddd, J = 16.8 Hz, 9.2 Hz, 4.4 Hz, 1H), 1.70-1.64 (m, 1H), 0.95 (t, J = 6.8 Hz, 6H)
ppm; °C NMR (175 MHz, CDCly) d 155.0, 147.0, 137.3, 135.9, 134.0, 131.7, 129.1, 128.94,
128.93, 128.6, 128.5, 128.3, 128.2, 127.9, 126.5, 64.5, 34.8, 26.0, 23.0, 21.3 ppm; HRMS (ESI-

TOF) m/z calcd for Co6H,sNOsS [M+H]" 432.1633, found 432.1648.

4,5-Diphenyl-2-(1-(phenylsulfonyl)but-3-enyl)oxazole (8). Colorless oil (84 mg, 76%); R, =
0.28 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3065, 2915, 1553, 1447, 1299, 1134 cm'l; 'H
NMR (700 MHz, CDCl3) 6 7.78 (d, J = 8.4 Hz, 2H), 7.64 (t, J= 7.7 Hz, 1H), 7.51-7.45 (m, 6H),

7.34-7.31 (m, 6H), 5.78-5.72 (m, 1H), 5.20 (d, J = 16.8 Hz, 1H), 5.09 (d, J = 9.8 Hz, 1H), 4.57

11
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(dd,J=11.2,4.2 Hz, 1H), 3.17-3.08 (m, 2H) ppm; BC NMR (175 MHz, CDCl;3) 0 154.4, 147.1,
137.0, 136.0, 134.2, 132.0, 131.7, 129.2, 129.0, 128.9, 128.7, 128.5, 128.4, 128.1, 127.9, 126.6,
119.3, 65.2, 30.7 ppm; HRMS (ESI-TOF) m/z caled for C,sH,NO3S [M+H]+ 416.1320, found

416.1338.

4,5-Diphenyl-2-(1-(phenylsulfonyl)but-3-ynyl)oxazole (9). Colorless oil (52 mg, 47%); Ry =
0.24 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3286, 3068, 1448, 1310, 1150 cm'l; "H NMR
(400 MHz, CDCls) 0 7.78 (d, J = 8.0 Hz, 2H), 7.65 (t, J= 7.6 Hz, 1H), 7.53-7.47 (m, 6H), 7.38-7
33 (m, 6H), 4.72 (dd, J = 8.8 Hz, 7.2 Hz, 1H), 3.30-3.28 (m, 2H), 1.99 (t, J = 2.4 Hz, 1H) ppm;
BC NMR (175 MHz, CDCl3) 6 153.7, 147.4, 136.6, 136.1, 134.5, 131.6, 129.2, 129.1, 129.0,
128.6, 128.5, 128.4, 128.1, 127.9, 126.6, 126.1, 77.9, 71.6, 64.2, 17.5 ppm; HRMS (ESI-TOF)

m/z caled for CosH oNO;S [M+H]" 414.1164, found 414.1179.

2-(7-Bromo-1-(phenylsulfonyl)heptyl)-4,5-diphenyloxazole (10). Colorless oil (76 mg, 53%);
Ry = 0.54 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3069, 2959, 1690, 1447, 1321, 1148,
687 cm™; "H NMR (700 MHz, CDCls) J 7.78 -7.76 (m, 2H), 7.61 (t, J = 8.0 Hz, 1H), 7.52-7.47
(m, 6H), 7.38-7.33 (m, 6H), 4.51 (dd, J = 10.0 Hz, 5.2 Hz, 1H), 3.36 (t, J = 7.2 Hz, 2H), 2.40-
2.37 (m, 2H), 1.83-1.80 (m, 2H), 1.45-1.37 (m, 6H) ppm; *C NMR (175 MHz, CDCl;) 6 154.8,
147.0, 137.1, 136.0, 134.0, 131.6, 129.0, 128.92, 128.89, 128.6, 128.5, 128.3, 128.0, 127.8,
126.5, 65.7, 33.6, 32.4, 28.0, 27.6, 26.7, 26.3 ppm; HRMS (ESI-TOF) m/z caled for

C,sHpsBrNO3S [M+H]" 538.1052, found 538.1066.

4,5-Diphenyl-2-(2-(phenylsulfonyl)propan-2-yl)oxazole (11). Off-white solid (104 mg, 97%);
mp 103-106 °C; Rs: = 0.34 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3065, 2939, 1446,

1305, 1154 cm™; "H NMR (400 MHz, CDCl3) 6 7.67-7.60 (m, 3H), 7.49-7.44 (m, 6H), 7.35-7.33

12
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(m, 6H), 1.93 (s, 6H) ppm; “C NMR (175 MHz, CDCl;) ¢ 158.8, 146.9, 135.9, 135.3, 134.0,
131.9, 130.1, 128.9, 128.7, 128.63, 128.59, 128.3, 128.2, 128.0, 126.5, 64.2, 20.5 ppm; HRMS

(ESI-TOF) m/z calcd for Co4H,NO3S [M+H]" 404.1320, found 404.1341.

4,5-Diphenyl-2-(3-(phenylsulfonyl)pentan-3-yl)oxazole (12). Colorless oil (57 mg, 50%); Ry =
0.41 (hexane/ethyl acetate, 4:1); FTIR (neat film): 3062, 2936, 1442, 1306, 1154 cm'l; "H NMR
(400 MHz, CDCls) 0 7.59-7.57 (m, 2H), 7.53 (t, J = 7.6 Hz, 1H), 7.47-7.36 (m, 6H), 7.35-7.32
(m, 6H), 2.70-2.63 (m, 2H), 2.42-2.35 (m, 2H), 1.61 (t, J = 7.6 Hz, 6H) ppm; °C NMR (175
MHz, CDCls) ¢ 158.1, 146.5, 136.8, 135.8, 133.6, 132.0, 129.6, 128.8, 128.6, 128.53, 128.50,
128.3, 128.0, 126.4, 72.0, 22.3, 8.4 ppm; HRMS (ESI-TOF) m/z caled for C,cH,sNO3S [M+H]"

432.1633, found 432.1624.

4,5-Diphenyl-2-(4-(phenylsulfonyl)hepta-1,6-dien-4-yl)oxazole (13). Colorless oil (80 mg,
66%); Ri: = 0.4 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3060, 2923, 1683, 1446, 1307,
1146 cm™; "H NMR (400 MHz, CDCls) 6 7.60 (d, J = 7.6 Hz, 2H), 7.55 (t, J = 7.4 Hz, 1H), 7.49-
7.46 (m, 2H), 7.44-7.41 (m, 4H), 7.37-7.33 (m, 6H), 5.98 (ddt, / = 17.4, 10 Hz, 7.6 Hz, 2H),
5.27 (dd, J=17.2, 1.6 Hz, 2H), 5.22 (d, J = 10 Hz, 2H), 3.31 (dd, J = 14.8, 7.2 Hz, 2H), 3.15
(dd, J = 14.8, 7.2 Hz, 2H) ppm; >C NMR (175 MHz, CDCl3) 6 157.2, 146.8, 136.2, 135.8,
134.0, 131.8, 131.1, 129.8, 129.0, 128.64, 128.62, 128.5, 128.3, 128.2, 127.9, 126.5, 120.4, 70.2,

34.5 ppm; HRMS (ESI-TOF) m/z caled for CosHysNO3S [M+H]456.1633, found 456.1645.

4,5-Diphenyl-2-(4-(phenylsulfonyl)hepta-1,6-diyn-4-yl)oxazole (14). Colorless oil (99 mg,
82%); Ry = 0.30 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3293, 1448, 1325, 1149, 1083
cm™; "H NMR (400 MHz, CDCls) d 7.70 (d, J = 7.2 Hz, 2H), 7.60 (t, J = 7.6 Hz, 1H), 7.52-7.44

(m, 6H), 7.36-7.34 (m, 6H), 3.59 (dd, J = 17.6 Hz, 2.8 Hz, 2H), 3.47 (dd, J = 17.6, 2.8 Hz, 2H),
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2.14 (t, J = 2.8 Hz, 2H) ppm; “C NMR (175 MHz, CDCls) d 155.8, 147.4, 136.0, 135.4, 134.4,
131.6, 130.0, 129.1, 128.9, 128.65, 128.57, 128.4, 128.0, 127.9, 126.7, 72.6, 68.3, 21.6 ppm;

HRMS (ESI-TOF) m/z calcd for CosHa NO3S [M+H]" 452.1320, found 452.1336.

4,5-Diphenyl-2-(1-(phenylsulfonyl)cyclobutyl)oxazole (15). Colorless oil (65 mg, 59%); R =
0.33 (hexane/ethyl acetate = 1:4); FT-IR (neat film): 3064, 2953, 1553, 1446, 1306, 1147 cm'l;
'H NMR (400 MHz, CDCls) § 7.67 (d, J = 7.6 Hz, 2H), 7.61-7.58 (m, 1H), 7.53-7.45 (m, 6H),
7.37-7.32 (m, 6H), 3.29-3.21 (m, 2H), 2.87-2.80 (m, 2H), 2.28-2.21 (m, 1H), 2.10-2.09 (m, 1H)
ppm; C NMR (175 MHz, CDCl;) § 158.2, 147.0, 136.2, 135.9, 133.9, 131.9, 129.3, 128.9,
128.8, 128.6, 128.5, 128.3, 128.2, 128.0, 126.5, 65.4, 28.1, 15.7 ppm; HRMS (ESI-TOF) m/z

caled for CpsHy NO;S [M+H]" 416.1320, found 416.1329.

4,5-Diphenyl-2-(1-(phenylsulfonyl) cyclopentyl) oxazole (16). Colorless oil (89 mg, 78%); Ry
= 0.43 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3062, 2960, 1686, 1446, 1305, 1140 cm'l;
'H NMR (400 MHz, CDCl3) d 7.65 (d, J = 7.2 Hz, 2H), 7.58 (t, J = 7.2 Hz, 1H), 7.50-7.42 (m,
6H), 7.37-7.33 (m, 6H), 2.75-2.71 (m, 4H), 2.00-1.97 (m, 2H), 1.77-1.73 (m, 2H) ppm; >C NMR
(100 MHz, CDCl3) 6 158.8, 147.1, 137.0, 136.0, 133.8, 132.0, 129.6, 128.9, 128.7, 128.6, 128.5,
128.3, 128.0, 126.5, 74.4, 33.0, 25.4 ppm; HRMS (ESI-TOF) m/z caled for CosHp3sNO3S [M+H]"

430.1477, found 430.1494.

4,5-Diphenyl-2-(1-(phenylsulfonyl)cyclohexyl)oxazole (17). Colorless oil (110 mg, 93%); Ry =
0.47 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3069, 2952, 1690, 1505, 1446, 1296, 1146
cm™; '"H NMR (400 MHz, CDCls) 6 7.61-7.57 (m, 3H), 7.51-7.41 (m, 6H), 7.37-7.33 (m, 6H),
2.78-2.75 (m, 2H), 2.21-2.15 (m, 2H), 1.88-1.86 (m, 2H), 1.67-1.65 (m, 1H), 1.37-1.32 (m, 3H)

ppm; *C NMR (100 MHz, CDCl)  157.0, 147.0, 136.1, 135.6, 133.8, 132.0, 130.0, 128.8,
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128.6, 128.54, 128.52, 128.4, 128.3, 128.0, 126.6, 69.2, 28.0, 24.7, 22.6 ppm; HRMS (ESI-TOF)

m/z caled for Co7H,5NO3S [M+H]" 444.1633 , found 444.1650.

Typical Procedure for Aluminum/HgCl,-Mediated Desulfonylation for Synthesis of 4 (Eq.
1) and 18 (Table 2). To a solution of the alkylated 2-(sulfonylethyl)-4,5-diphenyloxazole 5 (0.12
mmol, 1.0 equiv) and crystals of mercuric chloride (0.034 mmol, 0.3 equiv), in methanol (15
mL), was added an excess of food-grade aluminum foil (2.32 mmol, 20 equiv) with vigorous
stirring under a nitrogen atmosphere. The resulting heterogeneous mixture was heated at reflux
until the metal disappeared. The reaction mixture was then allowed to cool to room temperature
and filtered through a Celite bed followed by washing with methanol (2 x 15mL). The filtrate
was concentrated to a crude residue which was submitted to gravity-column chromatography on
silica gel to provide 2-methyl-4,5-diphenyloxazole 4 (96%) or 2-ethyl-4,5-diphenyloxazole 18

(97%).

General procedure for Magnesium/HgCl,-Mediated Desulfonylation of Alkylated Sulfones
5-17. To a stirred solution of an alkylated 2-(phenylsulfonyl)methyl-4,5-diphenyloxazole (0.12
mmol, 1.0 equiv. from Table 1) in methanol (5 mL) was added magnesium turnings (1.73 mmol,
15 equiv) and crystals of mercuric chloride (0.012 mmol, 0.1 equiv) at room temperature. The
reaction mixture was stirred at room temperature (2 h) while monitoring the reaction progress by
TLC. After the reaction was complete, the reaction mixture was filtered through a Celite bed
followed by washing with methanol (2 x 10 mL). The filtrate was concentrated and the resultant
crude residue was submitted to gravity-column chromatography on silica gel (hexane/ethyl

acetate) to afford the pure products 18-27 listed in Table 2.

15
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2-Methyl-4,5-diphenyloxazole (4)."* Colorless oil (30 mg, 96%); Ry = 0.42 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3061, 2985, 1572, 1438, 1052 cm'l; 'H NMR (400 MHz, CDCl;)
8 7.65-7.63 (m, 2H), 7.59-7.56 (m, 2H), 7.36-7.30 (m, 6H), 2.56 (s, 3H) ppm; *C NMR (175

MHz, CDCl;) 6 160.2, 145.3, 135.2, 132.5, 129.1, 128.6, 128.5, 128.3, 128.0, 127.8, 126.4, 14.0

2-Ethyl-4,5-diphenyloxazole (18).'* Colorless oil (31 mg, 97 %); Ry = 0.46 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3059, 2984, 1570, 1444, 1059 cm™; "H NMR (700 MHz, CDCl;)
87.63 (dd, J = 8.4 Hz, 1.4 Hz, 2H), 7.58 (d, J = 8.4 Hz, 1.4 Hz, 2H), 7.36-7.29 (m, 6H), 2.88 (q,
J=17.7 Hz, 2H), 1.41 (t, J = 7.7 Hz, 3H) ppm; *C NMR (175 MHz, CDCl;) ¢ 164.5, 145.0,

135.0, 132.6, 129.2, 128.6, 128.5, 128.3, 127.94, 127.92, 126.4, 21.8, 11.3 ppm.

4,5-Diphenyl-2-propyloxazole (19)." white solid (24.8 mg, 76 %); mp 62-64 °C [Lit. 64 °C] '*;
R;: 0.60 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3061, 2982, 1571, 1441, 1056 cm™; 'H
NMR (400 MHz, CDCls) 6 7.65 (dd, J = 8.4 Hz, 1.6 Hz, 2H), 7.59 (dd, J = 8.4 Hz, 1.6 Hz, 2H),
7.39-7.31 (m, 6H), 2.83 (t, J = 8.0 Hz, 2H), 1.92-1.86 (m, 2H), 1.07 (t, J = 7.6 Hz, 3H) ppm; "*C
NMR (175 MHz, CDCly) 6 163.6, 145.0, 135.0, 132.6, 129.2, 128.6, 128.5, 128.2, 127.92,

127.91, 126.4, 30.1, 20.7, 13.8 ppm.

2-Isopentyl-4,5-diphenyloxazole (20). Colorless oil (22.3 mg, 66 %); Ry = 0.65 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3064, 2956, 1570, 1444, 1059 cm'l; 'H NMR (400 MHz, CDCl;)
0 7.64 (d, J=8.0 Hz, 2H), 7.58 (d, J = 7.6 Hz, 2H), 7.38-7.29 (m, 6H), 2.86 (t, J = 8.0 Hz, 2H),
1.79-1.66 (m, 3H), 0.98 (d, J = 6.4 Hz, 6H) ppm; °C NMR (175 MHz, CDCls) ¢ 163.9, 145.0,
135.0, 132.7, 129.2, 128.6, 128.5, 128.3, 128.0, 126.4, 36.0, 27.8, 26.3, 22.3 ppm; HRMS (ESI-

TOF) m/z caled for Cy0Hy NO [M+H]" 292.1701, found 292.1697.
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2-(But-3-enyl)-4,5-diphenyloxazole (21). Colorless oil (32 mg, 97%); Ry = 0.53 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3064, 2924, 1675, 1448, 1211, 1059 cm'l; 'H NMR (400 MHz,
CDCls) 6 7.64 (d, J = 7.2 Hz, 2H), 7.58 (d, J = 6.8 Hz, 2H), 7.38-7.29 (m, 6H), 5.94 (ddt, J =
17.2,10.4, 6.4 Hz, 1H), 5.14 (dd, J=17.2, 1.6 Hz, 1H), 5.06 (d, /= 10.4 Hz, 1H), 2.96 (t, /= 7.8
Hz, 2H), 2.62 (dd, J = 14.8, 7.0 Hz, 2H) ppm; °C NMR (175 MHz, CDCl;) é 162.9, 145.1,
136.6, 135.0, 132.6, 129.1, 128.6, 128.5, 128.3, 127.97, 127.90, 126.4, 115.9, 31.0, 27.8 ppm;

HRMS (ESI-TOF) m/z calcd for C19H;7NO [M+H]" 276.1388, found 276.1402.

2-(But-3-ynyl)-4,5-diphenyloxazole (22). Colorless oil (32 mg, 96%); Ry = 0.45 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3296, 2919, 1580, 1448, 1211, 1059 cm™'; "H NMR (400 MHz,
CDCls) 6 7.64 (d, J = 6.8 Hz, 2H), 7.58 (d, J = 7.2 Hz, 2H), 7.38-7.30 (m, 6H), 3.10 (t, /= 7.6
Hz, 2H), 2.76 (td, J = 7.6 Hz, 2.0 Hz, 2H), 2.03 (t, J = 2.6 Hz, 1H) ppm; °C NMR (175 MHz,
CDCls) 0 161.4, 145.5, 135.1, 132.4, 129.0, 128.6, 128.5, 128.4, 128.1, 128.0, 126.5, 82.3, 69.5,

27.7,16.6 ppm; HRMS (ESI-TOF) m/z calcd for C1oH;sNO [M+H]" 274.1232, found 274.1247.

2-Isopropyl-4,5-diphenyloxazole (23).'° Colorless oil (29 mg, 90%); R = 0.64 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3064, 2973, 1671, 1448, 1210 cm'l; 'H NMR (400 MHz, CDCl;)
0 7.65 (d, J= 6.8 Hz, 2H), 7.59 (d, J = 6.8 Hz, 2H), 7.38-7.29 (m, 6H), 3.22-3.15 (m, 1H), 1.43
(d, J = 7.2 Hz, 6H) ppm.; “C NMR (175 MHz, CDCls) § 167.6, 144.8, 134.9, 132.7, 129.2,

128.6, 128.5, 128.2, 128.0, 127.9, 126.3, 28.5, 20.5 ppm.

2-(Pentan-3-yl)-4,5-diphenyloxazole (24). Colorless oil (28 mg, 82%); R, = 0.68 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3064, 2962, 1566, 1444, 1058 cm'l; 'H NMR (400 MHz, CDCl;)
0 7.67 -7.65 (m, 2H), 7.60-7.58 (m, 2H), 7.38-7.28 (m, 6H), 2.80 (tt, J = 14.4 Hz, 6.0 Hz, 1H),

1.90-1.75 (m, 4H), 0.96 (t, J = 7.2 Hz, 6H) ppm; >C NMR (175 MHz, CDCls) J 166.3, 144.8,
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134.9, 132.8, 129.3, 128.6, 128.5, 128.2, 128.0, 127.9, 126.3, 43.0, 26.30, 11.9 ppm; HRMS

(ESI-TOF) m/z caled for CagHaNO [M+H]" CaoHa NO [M+H]"292.1701, found 292.1713.

2-Cyclobutyl-4,5-diphenyloxazole (25). Colorless oil (23 mg, 69%); Ry = 0.52 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 2944, 2860, 1566, 1444, 1059 cm™; "H NMR (400 MHz, CDCls)
0 7.65-7.63 (m, 2H), 7.60-7.58 (m, 2H), 7.38-7.29 (m, 6H), 3.76-3.68 (m, 1H), 2.60-2.50 (m,
2H), 2.46-2.38 (m, 2H), 2.16-1.98 (m, 2H) ppm; >C NMR (175 MHz, CDCl;) ¢ 165.8, 144.9,
135.1, 132.7, 129.2, 128.6, 128.5, 128.2, 128.0, 127.9, 126.4, 33.2, 27.4, 18.7 ppm; HRMS (ESI-

TOF) m/z caled for C1oH;7NO [M+H]" 276.1388, found 276.1397.

2-Cyclopentyl-4,5-diphenyloxazole (26). Colorless oil (31 mg, 92 %); R,= 0.55 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3064, 2957, 1681, 1448, 1210 cm'l; 'H NMR (400 MHz, CDCl;)
07.64 (d, J= 6.8 Hz, 2H), 7.58 (d, J = 7.2 Hz, 2H), 7.38-7.28 (m, 6H), 3.31 (q, J = 8.0 Hz, 1H),
2.18-2.10 (m, 2H), 2.06-1.97 (m, 2H),1.89-1.80 (m, 2H), 1.75-1.69 (m, 2H) ppm; *C NMR (175
MHz, CDCl3) 6 166.8, 144.8, 134.9, 132.8, 129.3, 128.6, 128.5, 128.2, 128.0, 127.9, 126.3, 38.6,

31.5, 25.6 ppm. HRMS (ESI-TOF) m/z calcd for CoH;oNO [M+H]" 290.1545, found 290.1560

2-Cyclohexyl-4,5-diphenyloxazole (27).'° Colorless oil (33 mg, 97%); R;=0.66 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 2913, 2854, 1566, 1443, 1056 cm'l; 'H NMR (700 MHz, CDCl;)
0 7.66-7.64 (m, 2H), 7.60-7.58 (m, 2H), 7.38-7.29 (m, 6H), 2.91-2.88 (m, 1H), 2.17-2.15 (m,
2H), 1.88-1.86 (m, 2H), 1.75-1.67 (m, 3H), 1.45-1.39 (m, 2H), 1.35-1.32 (m, 1H) ppm; °C NMR
(175 MHz, CDCl3) 6 166.9, 144.6, 134.9, 132.8, 129.3, 128.6, 128.5, 128.2, 128.0, 127.9, 126.3,

37.6, 30.7, 25.8, 25.7 ppm.

Ethyl 3-(4,5-diphenyloxazol-2-yl)-3-(phenylsulfonyl)propanoate (28). To a prechilled solution

of 2-(phenylsulfonyl)methyl-4,5-diphenyloxazole 3 (100 mg, 0.27 mmol) in dry THF (15 mL)
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was added potassium fert-butoxide (33 mg, 0.29 mmol) under a nitrogen atmosphere. The
resulting yellow solution was stirred (5°C) for 30 min. To the reaction mixture was slowly added
ethyl bromoacetate (49 mg, 32.4 pL, 0.29 mmol) and stirring was continued (16 h) at room
temperature. Upon completion of reaction as indicated by TLC, the reaction mixture was
quenched with cold water (20 mL) and extracted with dichloromethane (2 x 20 mL). The organic
layers were combined, dried over anhydrous sodium sulfate and concentrated to obtain a crude
oily residue. The residue was submitted to gravity-column chromatography on silica gel
(hexane/ethyl  acetate, 4:1)  afford pure ethyl  3-(4,5-diphenyloxazol-2-yl)-3-
(phenylsulfonyl)propanoate 28 as off-white solid ( 88 mg, 72%); mp = 30-33 °C; R, = 0.25
(hexane/ethyl acetate, 4:1); FT-IR (neat film): 3062, 1733, 1447, 1324, 1148 cm'l; 'H NMR (400
MHz, CDCl3) ¢ 7.78 (d, J = 7.6 Hz, 2H), 7.66 (t, J = 7.2 Hz, 1H), 7.54-7.49 (m, 4H), 7.45-7.41
(m, 2H), 7.35-7.32 (m, 6H), 5.04 (dd, /= 6.0 Hz, 2.0 Hz, 1H), 4.18-4.08 (m, 2H), 3.42 (d, /= 8.0
Hz, 1H),3.42(d,J=5.6Hz  1H), 1.21 (t,J=7.2 Hz, 3H) ppm; °*C NMR (175 MHz, CDCls)
0169.2,154.3, 147.2, 136.7, 136.0, 134.5, 131.8, 129.3, 129.2, 129.0, 128.6, 128.5, 128.4, 128.1,
127.9, 126.6, 61.5, 61.4, 31.9, 14.1 ppm; HRMS (ESI-TOF) m/z caled for C,H»3NOsS [M+H]"

462.1375; found 462.1379.

Ethyl 3-(4,5-diphenyloxazol-2-yl)acrylate (29). To a cooled (5°C) solution of sulfonyloxazole
ester 28 (225 mg, 0.49 mmol) in dry THF was added potassium tert-butoxide (60.2 mg, 0.54
mmol) under nitrogen and the reaction mixture was then stirred at 5-10°C (2 h) while monitoring
by TLC. After completion of the reaction, the reaction mixture was extracted with
dichloromethane (2 x 25 mL) followed by washing the extracts with water and brine then drying
over anhydrous Na,SO4. Removal of the drying agent and concentration of the filtrate gave a
crude residue which was submitted to gravity-column chromatography (hexane/ethylacetate, 4:1)
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to provide unsaturated oxazole ester 29 as a colorless oil (100 mg, 65%); Ry= 0.49 (hexane/ethyl
acetate, 4:1); FT-IR (neat film): 3064, 1712, 1653, 1256, 1159 cm'l; 'H NMR (CDCls;, 400
MHz): 6 7.67-7.62 (m, 4H), 7.51 (d, J = 16.0 Hz, 1H), 7.40-7.36 (m, 6H), 6.83 (d, J = 16.0 Hz,
1H), 4.29 (q, J = 7.2 Hz, 2H), 1.35 (t, J = 7.2 Hz, 3H) ppm; “C NMR (175 MHz, CDCl3) ¢
165.8, 157.6, 147.0, 137.8, 134.9, 133.0, 131.8, 129.9, 129.2, 129.0, 128.8, 128.7, 128.5, 128.5,
128.2, 128.0, 126.7, 124.8, 61.0, 14.2 ppm; HRMS (ESI-TOF) m/z calcd for Cy0H;7;NO3;[M+H]"

320.1287, found 320.1281.

Ethyl 3-(4,5-diphenyloxazol-2-yl)propanoate (30).'" The unsaturated oxazole ester 30 (160
mg, 0.50 mmol) was dissolved in methanol (25 mL) then 10% Pd/C (16 mg, 10% wt/wt) was
added at room temperature. The reaction mixture was purged with nitrogen while stirring
followed by the addition of hydrogen gas (balloon) and then stirring was continued (16 h) under
an atmosphere of hydrogen. Upon completion of reaction, the reaction mixture was filtered
through a bed of Celite while washing with methanol (2 x 30 mL). The combined filtrates were
concentrated and the crude residue was submitted to gravity-column chromatography
(hexane/ethyl acetate, 4:1) to afford 30 as an off-white solid (129 mg, 80%); mp 68-70 °C [Lit.
69.5-71°C] 17; Ry=0.36 (hexane/ethyl acetate, 4:1); FT-IR (neat film): 3068, 2980, 1734, 1444,
1060 cm™; 'H NMR (400 MHz, CDCl3) § 7.64 (d, J = 7.2 Hz, 2H), 7.58 (d, J = 7.6 Hz, 2H),
7.38-7.30 (m, 6H), 4.19 (q, J = 6.8 Hz, 2H), 3.19 (t, J = 7.2 Hz, 2H), 2.91 (t, J = 7.6 Hz, 2H),
1.27 (t, J = 7.2 Hz, 3H) ppm; °C NMR (175 MHz, CDCl3) ¢ 172.0, 161.8, 145.4, 135.1, 132.5,

129.0, 128.6, 128.5, 128.4, 128.0, 127.9, 126.5, 60.8, 31.2, 23.6, 14.2 ppm.

Methyl 3-(4,5-diphenyloxazol-2-yl)propanoate (31)."> To a clear solution of sulfonyloxazole
ester 28 (80 mg, 0.173 mmol) in methanol (10 mL) was added magnesium turnings (63 mg, 2.60

mmol) followed by solid mercuric chloride (4.7 mg, 0.017 mmol) at room temperature. The
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resulting reaction mixture was stirred (2 h) while monitoring the reaction progress by TLC. After
completion of the reaction, the heterogeneous mixture was then filtered through a Celite bed
followed by washing with methanol (2 x 15 mL). The methanolic filtrates were combined and
concentrated to afford a crude residue. The residue was submitted to gravity-column
chromatography (hexane/ethylacetate, 4:1) to provide ester 31 as an off-white solid (52 mg,
97%); mp 58-61°C [Lit. 58-59 °C] "*; Ry = 0.29 (hexane/ethyl acetate, 4:1); FT-IR (neat film):
3061, 2957, 1731, 1438, 1056 cm™; "H NMR (400 MHz, CDCls) 6 7.63 (d, J = 7.2 Hz, 2H),
7.57 (d, J=7.2 Hz, 2H), 7.38-7.29 (m, 6H), 3.73 (s, 3H), 3.19 (t, /= 7.6 Hz, 1H), 2.92 (t, /= 7.6
Hz, 3H) ppm; °C NMR (175 MHz, CDCl;) 6 172.5, 161.7, 145.4, 135.1, 132.5, 129.0, 128.6,

128.5, 128.4, 128.0, 127.9, 126.5, 51.9, 30.9, 23.5 ppm.

3-(4,5-Diphenyloxazol-2-yl)propanoic acid (Oxaprozin) (32)."° Ethyl ester 30 (128 mg, 0.39
mmol) or methyl ester 31 (65 mg, 0.21 mmol) and 20% aquous NaOH solution (3 mL) was
stirred overnight at room temperature. Upon completion of reaction as indicated by TLC, the
reaction mixture was slowly acidified to pH 3-4 using conc. HCI (3 mL) at room temperature and
stirring was continued (3 h). After the neutralization was complete the reaction mixture was
diluted with cold water (15 mL) and extracted with dichloromethane (2 x 15 mL). The organic
extracts were combined, dried over anhydrous Na,SO,4 and concentrated to give a white solid
residue. The residue was submitted to gravity-column chromatography (chloroform/methanol,
9:1) to afford pure Oxaprozin 32 as white solid (80 mg, 68%, from the ethyl ester 30) or (60 mg,
97%, from the methyl ester 31). mp = 158-160 °C [Lit. 160.5-161.5 °C]"; R, = 0.27
(methanol/chloroform, 1:9); FT-IR (neat) 3156, 2948, 1714, 1568; 'H NMR (400 MHz, CDCl5)

§ 7.62-7.50 (m, 2H), 7.56-7.54 (m, 2H), 7.37-7.30 (m, 6H), 3.17 (t, J = 7.2 Hz, 2H), 2.94 (t, J =
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7.2 Hz, 2H) ppm; *C NMR (100 MHz, CDCl3) § 176.8, 161.9, 145.5, 134.8, 132.0, 128.7, 128.6,

128.5, 128.1, 127.9, 126.4, 31.0, 23.2 ppm.

ACKNOWLEDGMENT The measurement of high-resolution mass spectra by Dr. Bo Wang of

the Texas A&M University Laboratory for Biological Mass Spectrometry is acknowledged.

Financial support from the NIH/NIDCR through grant 1RO1DE023206 is gratefully

acknowledged.

Supporting Information Available. Copies of spectra for compounds 3-32 are included.

This material is available free of charge via the Internet at http://pubs.acs.org

REFERENCES

L.

(a) Back, T. G.; Clary, K. N.; Gao, D. Chem. Rev. 2010, 110, 4498-4553. (b) Al-Awa, A.; Noshi,
M. N.; Mollat du Jourdin, X.; Fuchs, P. L. Chem. Rev. 2009, 109, 2315-2349. (c) Prakash, G. K.
S.; Hu. J.; Wang, Y.; Olah, G. A. Org. Lett. 2004, 6, 4315-4317. (d) Back, T. G. Tetrahedron
2001, 57, 5263-5301. (e) Trost, B. M. Chem. Rev. 1978, 78, 363-382. (f) Magnus, P. D.
Tetrahedron 1977, 33, 2019-2045.

See For example: (a) Zhang, J. ; Ciufolini, M. A. Org. Lett. 2009, 11, 2389-2392. (b) Zhang, J.;
Polishchuk, E. A.; Chen, J.; Ciufolini, M. A. J. Org. Chem. 2009, 74, 9140-9151.

(a) Shen, T.; Yuan, Y.; Song, S.; Jiao, N. Chem. Commun. 2014, 50, 4115-4118. (b) Yasukouchi,
T.; Ito, M.; Hideki, K.; Satoshi, M.; Saito, M. WO 2003055850A1; Chem Abs. 2003, 139,
101146.

(a) Norman, B. H.; Lee, L. F.; Masferrer, J. L.; Talley, J. J. US 5,719,163A; Chem. Abs. 1998,
128, 192645. (b) Norman, B. H.; Lee, L. F.; Masferrer, J. L.; Talley, J. J. PCT/US94/05395;
W094/27980; Chem. Abs. 1995, 122, 31540.

22

ACS Paragon Plus Environment

Page 22 of 24



Page 23 of 24

©CoO~NOUTA,WNPE

10.
1.

12.

13.

14.
15.

The Journal of Organic Chemistry

(a) Wasserman, H. H.; McCarthy, K. E.; Prowse, K. S. Chem. Rev. 1986, 86, 845-856. (b) Boyd,
G. V. Product Class 12: Oxazoles. In Science of Synthesis; Schauman, E., Ed; Vol. 11; Thieme:
Stuttgart, 2002; pp 383-479.

Evans, D. A.; Nagorny, P.; Xu, R. Org. Lett. 2006, 8, 5669-5671.

Meldal, M.; Tornge, C. W. Chem. Rev. 2008, 108, 2952-3015.

(a) Patil, P. C.; Luzzio, F. A. Tetrahedron Lett. 2016, 57, 757-759. (b) Patil, P. C.; Luzzio, F. A_;
Demuth, D. R. Tetrahedron Lett. 2015, 56, 3039-3041. (c) Loner, C. M.; Luzzio, F. A.; Demuth,
D. M. Tetrahedron Lett. 2012, 53, 5641-5644.

(a) Fukuyama, T.; Chiba, H.; Takigawa, T.; Komatsu, Y.; Kayano, A.; Tagami, K. Org. Process
Res. Dev. 2016, 20, 100-104. (b) Williams, D. R.; Fu, L. Synlett 2010, 1641-1646. (c) Ravindran,
B.; Deshpande, S. G.; Pathak, T. Tetrahedron 2001, 57, 1093-1098. (d) Alonso, D. A.; Costa, A.;
Najera, C. Tetrahedron Lett. 1997, 38, 7943-7946. (e) Alonso, D. A.; Alonso, E.; Najera, C.;
Ramon, D. J.; Yus, M. Tetrahedron 1997, 53, 4835-4856. (f) Holzapfel, C. W.; Portwig, M.
Heterocycles 1997, 45, 1433-1439. (g) Lai, J.-Y.; Yu, J.; Mekonnen, B.; Falck, J. R. Tetrahedron
Lertt. 1996, 37, 7167-7170. (h) Lai, J.-Y.; Yu, J.; Hawkins, R. D.; Falck, J. R. Tetrahedron Lett.
1995, 36, 5691-5694. (i) Lee, G. H.; Choi, E. B.; Lee, E.; Pak. C. S. Tetrahedron Lett. 1995, 36,
5607-5608. (j) Lee, G. H.; Choi, E. B.; Lee, E.; Pak, C. S. J. Org. Chem. 1994, 59, 1428-1443. (k)
Antelo, B.; Castedo, L.; Delamano, J.; Gomez, A.; Lopez, C.; Tojo, G. J. Org. Chem. 1996, 61,
1188-1189.

Corey, E. J.; Chaykovsky, M. J. Am. Chem. Soc. 1965, 87, 1345-1353.

(a) Liu, X.-L.; Sheng, S.-R.; Zhou, W.; Wang, Q.-Y.; Zhang, X.-L.; Gong, B. Synth. Commun.
2007, 37, 119-127. (b) Ni, C.; Hu, J. Tetrahedron Lett. 2005, 46, 8273-8277. (c) Lee, G. H;
Youn, I. K.; Choi, E. B.; Lee, H. K.; Yon, G. H.; Yang, H. C.; Pak, C. S. Curr. Org. Chem. 2004,
8, 1263-1287. (d) Najera, C.; Yus, M. Tetrahedron 1999, 55, 10547-10658. (e) Lee, G. H.; Choi,
E. B.; Lee, E.; Pak, C. S. Tetrahedron Lett. 1993, 34, 4541-3542.

For syntheses of Oxaprozin, See: (a) Ref. 8a (b) Imai, S.; Kikui, H.; Moriyama, K.; Togo, H.
Tetrahedron 2015, 71, 5267-5274. (¢) Saito, Akio; Taniguchi, A.; Kanbara, Y.; Hanzawa. Y. Org.
Lett. 2013, 15, 2672-2675. (d) Zheng, Y.; Li, X.; Ren, C.; Zhang-Negrerie, D.; Du, Y.; Zhao, K.
J. Org. Chem. 2012, 77, 10353-10361. (e) Bozi¢, B. D.; TriSovi¢, N. P.; Valenti¢, N. V;
Uséumli¢, G. S.; Petrovi¢, S. D. Hem. Ind. 2011, 65, 551-562.

Kotani, E.; Kobayashi, S.; Adachi, M.; Tsujioka, T.; Nakamura, K.; Tobinaga, S. Chem.Pharm.
Bull. 1989, 37, 606-609.

Padwa A,; Cohen, L. A. J. Org. Chem. 1984, 49, 399-406.

Alfred, D. Chem. Ber. 1953, 86, 384-392.

23

ACS Paragon Plus Environment



©CoO~NOUTA,WNPE

The Journal of Organic Chemistry

16. Tsai, Y.-L.; Fan, Y.-S.; Lee, C.-J.; Huang, C.-H.; Das, U.; Lin, W. Chem. Commun. 2013, 49,
10266-10268.
17. Brown, K. US 3578671A; Chem Abs. 1971:75, 36005.

24

ACS Paragon Plus Environment

Page 24 of 24



