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Abstract

We have successfully implemented the Dakin-West reaction to preparce 4-( carbamoyl- or benzoylamino)-5-methyl-1,1,1,2,2-pentafluoro-
hexan-3-one (3, 7a and 7b). We also isolated and characterized the impurities obtained from this Dakin—West reaction, Although we were
successful in the literature-described conversion of 3 to 4, we have been unsuccessful at benzamide cleavage of 7a or 7b under a variety of
conditions, presumably owing 1o the presence of an electrophilic pentafluoroethyl ketone moiety. We illustrated that S-pentafluoroethyl
oxazole 15 can be derived from N-benzoyl-pentafiuoroethyl ketone 7a and that oxazole 15 is also resistant to ring opening.

Keywords: Dakin—-West reaction; amino-pentatiuoroethyl ketone

1. Introduction

MDL 101146 (1)

(o}

MDL 101146 (1) —
pentafluoroethyl ketone

is a tripeptidy] pentafluoroethyl ketone and a potent inhibitor
of human neutrophil elastase [1]. A particular challenge
involved with the large-scale preparation of MDL 101146 is
the synthesis of a suitably N-protected 4-amino-1,1,1,2,2-
pentafluoro-5-methylhexan-3-one, the right-hand piece of 1.
Amine HCI 4 has previously been prepared in two steps from
2-(t-butoxycarbonyl)amino-3-methyl-N-methoxy-N-meth-
ylbutanamide 2 as follows: (a) CF,CF,Li addition in Et,O
at —70°C and 0.1 M, and (b) treatment with HCI/EtOAc.
Scheme 1 [2]. To avoid the dilute. low-temperature penta-
fluoroethylation step for scale-up. we were interested in con-
sidering alternative methods to prepare amine HCI 4 or a
functional equivalent of 4.

In the literature, the method of choice for the preparation
of higher-order a-amino-perfluoroalkyl ketones 1s the low-
temperature addition of R Li to esters or activated esters [ 3].
Other published methods for the preparation of perfluorinated
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ketones are the Henry reaction [4] followed by nitro reduc-
tion and oxidation, the condensation of a RZnX [5] or
RMgX [6] with an aldehyde followed by oxidation, or the
condensation of carboxylate dianions with trifluoroacetalde-
hyde hemiacetal followed by rearrangement and oxidation
[7].

The Dakin—West reaction has been successfully imple-
mented for the preparation of perfluoromethyl ketones [8],
but to our knowledge has not been fully exploited for the
preparation of higher-order perfluoroalkyl ketones. It was our
intent to utilize the Dakin—West reaction to prepare amine
HCI 4, a precursor, or a functional equivalent.

2. Results and discussion

Reaction of commercially available N-benzoyl valine (5)
with Ac¢,0 at 90-95 °C provided azalactone 6 [9] in quan-
titative yield as a white solid, Scheme 2. The azalactone 6
was used crude in the subsequent reaction. Azalactone 6 was
treated with (CF,CF,CO),0 followed by the dropwise addi-
tion of EGN (exothermic). The resulting orange solution was
warmed at 50-55 °C for 1012 h, then 4-(dimethylam-
ino)pyridine (DMAP) was added, and heating continued for
an additional 10-12 h. The reaction mixture was then allowed
to cool to RT. Selective decarboxylation [ 10] was promoted
by treating the reaction mixture with a solution of (CO,H),
in tetrahydrofuran (THF) which provided pentafluoroethyl
ketone 7a in 63% overall yield.
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Scheme 2

A major by-product formed during the course of the reac-
tion was determined to be enamindione 8 (11}, Fig. 1. This
enamindione is an oil and is easily separated from the desired
pentafluoroethyl ketone 7a; nevertheless, it was desirable 1o
try to avoid its formation. Substituting Hiinig’s base ( EtNi-
Pr;) for Et;N gave two additional impurities: enamindione
9a and enaminone 9b as an inseparable 1:2 mixture, Fig. |
Substituting pyridine for Et;N gave a 40% yield of the desired
7a.

Reduction of pentafluoroethyl ketone 7a with NaBH, pro-
vided crude alcohol 10 in guanttative yicld. Benzamide

hydrolysis ot alcohol 10 with refluxing HCI provided amine
HCI 11 in 82% yield. +-Butyl carbamate protection under
standard conditions [ 12]. di-t-butyl pyrocarbonate (Boc,0),
-BuOH and aqueous NaOH, provided N-Boc amino alcohol
12in95% yield. Swern oxidation [ 13] of alcohol 12 provided
pentafluoroethyl ketone 3 in 93% yield. The conversion of
pentafluoroethyl ketone 3 into HCl salt 4 was conducted as
previously described [2]. Alternative methods investigated
for the conversion of 12 to 3 which provided little or no
desired product were tetra-n-propylammonium perruthenate
(TPAP) [ 14], PtO,/0, in aqueous dioxane [ 15], or Al(Oi-
Pry; in acetone/PhMe {16]. Additionally, attempts to
directly oxidize amine HCI 11 using PtO,/0, in H,O gave
no desired product; starting 11 was isolated quantitatively.

In an attempt to avoid the reduction, deprotection, protec-
tion and oxidation steps (conversion of 7a to 3), we
attempted benzamide cleavage of pentafluoroethyl ketone 7a.
Reaction of 7a with conc. HC! {17}, HBr/HOAc [18] or
H,SO, at 0 °C, RT or 55-60 °C failed to provide the desired
amine salt, Eq. (1).

H O H O
RN -—>€> X HN
CoFs HX HN CaFe
HCI, HBr/AcOH
or HySO
R=Bz 7a aoa

R= p-MeO Bz 7b

In an attempt to facilitate benzamide cleavage under acidic
conditions, a more electron-rich amide, (p-methoxybenza-
midyl) pentafluoroethyl ketone 7b, Fig. 1, was prepared in a
manncr similar to 7a. Subjecting 7b to the above-mentioned
benzamide hydrolysing conditions offered no advantage.
Alternatively, attempts to ‘‘activate’’ the amide toward
hydrolysis by synthesis of the acetimidate [ 19}, N-Boc amide
[20] or Vilsmeier activation and reduction [21] failed to
provide the desired products, Scheme 3. Starting materials
were recovered in all cases; in addition, under the Vilsmeier
conditions, monohydro- and dihydro-products 13 and 14
were obtained.

We next attempted to protect the ketone as its ketal under
acidic or basic conditions. Reaction of 7a with catalytic p-
oluenesulfonic acid (p-TsOH) in ethylene glycol with
removal of H,O afforded incomplete conversion to oxazole

: ] fCZFS Fscz/u\flcst

NEt,
0O 0 (o]
Fscz)\(L CoFs Fscz)\u
Ni-Pry NFPry
9a 9b
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Scheme 3

15, Scheme 4. Other ketalizing conditions which proved (o
be less successful were (MeO),CH. BF;- OEt, in MeOH or
CH,CI, [22], and K,CO; with Me.SO, {23]. Both reactions
provided more than 90% recovered 7a. Although a meager
49% yield of the oxazole 15 was obtained, we thought that
we could improve this yield by mercly driving the equilib-
rium. Therefore, we investigated the use the oxazole 15 as a
masked a-amino-ketone. Treatment of the oxazole 15 with
trifluoroacetic acid (TFA)/H-O [24] or methanolic HCI
(251, or reaction of oxazole 15 with benzy!l chloroformate
followed by treatment with NaBH, [ 26]. failed o provide
the desired products 16 or 17, Scheme 4.

3. Conclusion

The Dakin-West reaction has heen used (o prepare 4-(1-
butyloxycarbonylamino)-5-methyl-1.1.1,2.2-pentafluoro-
hexan-3-one (3) in six steps and 31% overall yield from
N-benzoyl valine. It was also shown that 4- (benzoylamino ) -
S-methyl-1,1,1,2,2-pentaftuoro-hexan-3-one (7a) can be an
intermediate for the preparation of 2-phenyl-4-isopropyl-3-
pentafluoroethyloxazole (15).

4. Experimental details
4.1. General

Melting points were obtained on a Thomas Hoover melt-
ing-point apparatus and are uncorrected. IR spectra were
recorded on a Mattson Galaxy Series 5000 FTIR. NMR spec-
tra were recorded on a Varian XL-300 or Gemini 300 at 300
MHz ('H), and chemical shifts are recorded in ppm rclative

to TMS (internal standard), or at 282 MHz ('’F) relative to
CFCl, (external standard). Mass spectra were obtained on a
Finnigan MAT4600 spectrometer.

4.2, (4R* )-4-( Benzoyl)amino-5-methyl-1,1,1,2,2-
pentafluorohexan-3-one (7a)

A solution of N-benzoyl valine (5, 20.17 g, 92.4 mmol)
in Ac-O (141 ml) was warmed to 90-95 °C (oil bath tem-
perature) for 50 min. The resulting reaction mixture was
allowed 1o cool and evaporated in vacuo (RT to 55 °C, 15
mmHg). Azcotropic removal of trace amounts of AcOH and
Ac,O by addition of hexane and Et,O (2X20 ml each),
followed by evaporation (RT, 15 mmHg) gave azalactone 6
as a white solid, 18.5 g, 99% crude. This was used ‘as is’ in
the next step. '"H NMR (CDCl5): 8.0 (d, 2H, /=7 Hz), 7.6
(m, 1H).7.5(m,2H),4.3 (d, |H,J=4.4Hz),2.4 (m, 1H),
1.15(d, 3H,/=6.8 Hz), 1.0 (d, 3H,J=6.9Hz). IR (KBr):
e 2967, 1822, 1655, 1452, 1339, 1325, 1298, 1043, 1020
cm . CIMS (CH,): m/e (% relative intensity) 204
(M+H",100).

The crude azalactone 6 was treated with (CF,CF,CO),0
(45 ml, 228 mmol, 2.5 eq.}, placed in an ice bath, and Et;N
(31 ml, 222 mmol, 2.5 ¢q.) was added dropwise over 13 min.
The resulting reaction mixture was removed from the ice bath
and allowed to warm to RT (3 min) then further heated at
50 to 55 °C (oil bath temperature) for 11.5 h. The reaction
nuxture was allowed to cool, then excess pentafluoropro-
pionic acid and anhydride were evaporated in vacuo (RT, 0.4
mmHg. 2.5 h). The resulting rcaction mixture was treated
with 4-(dimethylamino) pynidine (DMAP) (3.6 g, 0.4 eq.)
and heated at 50 1o 55 °C (o1l bath temperature) for 11 h.

H O

(o]
! a Ph CZFS
BZN/\iLCZFS —_— 7a o+ \Yh /
7a 35% 15, 49%
borc I:I (o]
N
) /—/4> HX HN)i‘L CoFe
Ph CoF
\« / 2rs
N 16
\dor e Ph v\,(o/ C2F5
15 2> RN
17
R=H or BnOCC

a) (CH,OH),, PhMe, p-TsOH (cat), reflux
b) TFA/H,0, RT ¢) MeOH/HCI, 50 °C
d) AcOH then NaBHy,, RT to 55 °C

e) BnOCOCI, 0°C then NaBH,

Scheme 4.
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The resulting recaction mixture was allowed to cool and was
treated with a solution of (CO,H), (114 ml, | g/4 ml THF.
anhydrous) and stirred for 16 h at RT. The reaction was then
diluted with EtOAc (300 ml) and 1/2 saturated NaHCO,
(300 ml).

Phases were separated. and the aqueous phase was
extracted with EtOAc (1 X300 ml). The organic phases were
combined and washed sequentially with 1/2 saturated
NaHCO; (300 ml), 5% HCI (300 ml). and then brine (300
ml). The organic phase was then dried (MgSO,), filtered.
and the filtrate evaporated in vacuo (RT, 15 mmHg) to pro-
vide a reddish solid. Pentane was added (250 ml) and the
mixture stirred in an ice bath for 1 h and then filtered. The
resulting solid was recrystallized two times from hexane ( 250
ml) to provide the desired compound 7a as a slightly ycllow
solid, 18.4 g, 63% yicld: m.p. 92-94 °C. '"H NMR (CDCl;):
7.8 (d,2H,J=69Hz),7.6 (m, IH), 747 (m,2H). 6.5 (d.
IH, /=8.1 Hz). 5.4 (m, IH), 2.45 (m, 1H). .1 (d. 3H.
J=6.7Hz), 0.94 (d. 3H. J=7.0 Hz): "’F NMR (CDCl;)
—82.0(s), —121.0 (d, /=296 Hz), — 125.7 (d. J=296).
IR (KBr): v 3270, 2974, 1753, 1649, 1532, 1491, 1473,
1373, 1331, 1211, 1163, 1149, 1085 cm '. CIMS (CH,)
m/e (% relative intensity) 324 (M+H "' .100). Anal. Found:
C,51.97; H,4.22; N. 4.32. C, ,H,,NO,Fs. Calc.: C,52.02: H,
4.37; N, 4.33.

4.3. 4-(p-Methoxybenzoyljamino-5S-methyl-1,1,1,2,2-
pentafluorohexan-3-one (7b)

Compound 7b was prepared from N-(p-methoxyben-
zoyl)valine in a manner analogous to 7a. From 1.28 ¢ (5.09
mmol) of N-(p-methoxybenzoyl)valine, 640 mg. 36% of 7b
was obtained. R,=0.45, 20% EtOAc/hexane; 'H NMR
(CDCl;): 7.8 (d. 2H, J=9.0 Hz). 7.0 (d, 2H. J=9.0 Hz).
6.4 (m, 1H),5.4 (ddd. IH,/J=13.4.1.8.6 Hz).39 (s.3H).
24 (m, IH), 1.1 (d. 3H. J=6.8 Hz). 0.94 (d, 3H. J=7.0
Hz). ""F NMR (CDCly): —82.0 (s). —121.1 (d. J=296
Hz), —122.8 (d, J=296 Hz). [R (KBr): v, 3433, 3275.
2978,1749, 1643, 1610, 1579. 1529, 1508, 1479, 1446, 1388,
1371, 1329, 1309, 1261, 1211, 1182 ¢m ' CIMS (CH,):
m/e (% relative intensity) 354 (M +H ', 100).

4.4. 4-(Diethylaminoymethviene-1.1.1,2,2.6,6.7.7.7-
decafluoroheptan-3,5-dione (8)

By-product 8 was isolated by chromatography on SiO,
from the mother liquors of 7a. R, = 0.2, 20% EtOAc/hexane
'"HNMR (CDCl3): 7.7 (s. IH). 3.6 (q. 2H. J=7.2 Hz). 3.2
(q,2H,J=7.2Hz),1.4 (t.3H./J=72Hz). 1.2 (1,3H.J=72
Hz). ""FNMR (CDCl,): —81.6(s). — 117.1(s).IR (neat):
Vinax 2992, 1689, 1647, 1595, 1471, 1454, 1381, 1356, 1323,
1219, 1194, 1155 ¢m '. CIMS (CH,): m/e (% relative
intensity) 392 (M ~H . 100)

4.5. 4-(Diisopropylamino)methylene-1,1,1,2,2,6,6,7,7,7-
decafluoroheptan-3,5-dione (9a) and (E)-5-(diiso-
propyl)amino-1,1,1,2,2-pentafluoropent-4-en-3-one (9b)

By-products 9a and 9b were isolated by chromatography
on SiO, from the mother liquors of 7a when EtNi-Pr, was
used as base in place of E;N in the Dakin—West reaction. A
1:2 mixture of 9a:9b respectively was isolated as an insepa-
rable red oil.

For 9a: '"H NMR (CDCl;): 7.7 (s, 1H), 3.85 (m, 1H), 3.6
(m, IH). 1.4 (m, 6H), 1.3 (m, 6H). 'F NMR (CDCl,):
—81.7 (s), —117.5 (s). CIMS (CH,): m/e (% relative
intensity) 420 (M+H™, 100).

For 9b: '"H NMR (CDCl,): 8.0 (d, 1H,J=12.2Hz), 55
(dd, TH. /=14, 12.2 Hz), 4.0 (m. 1H), 3.7 (m, 1H), 1.3
(d. 6H. J=6.8 Hz). 1.28 (d, 6H, J=6.8 Hz). "’"F NMR
(CDCly): —83.0 (s), —123.8 (s). CIMS (CHy): m/e (%
relative intensity) 274 (M+H ™", 100).

4.6, (3R™ 4R*)- and (3R*,45* )-4-Amino-5-methy!-
1.1.1.2,2-pentafluorohexan-3-ol hydrochloride (11)

A solution of ketone 7a (18.34 g, 56.78 mmol) in EtOH
(absol., 270 ml) was cooled to 0 °C, treated with NaBH,
(2.30 g, 0.86 eq.) in one portion, and stirred for 45 min. The
resulting reaction mixture was poured into saturated NH,Cl
(400 ml) and diluted with EtOAc (400 ml). Phases were
separated and the aqueous phase extracted with EtOAc (400
ml). The organic phases were combined and washed with
brine (2X 400 ml), dried (MgS0O,), filtered, and the filtrate
cvaporated in vacuo (35 °C, 15 mmHg) to provide an orange
oil. The oil was dissolved in 50 ml of 33% EtOAc/hexane
and filtered through 20 g of Si0, (1 ¢cm X 6.5 cm). The SiO,
pad was washed with 33% EtOAc/hexane (500 ml) and the
filtratc evaporated in vacuo (35 °C, 15 mmHg; RT, 04
mmHg) to give 10 as an orange oil, 20 g, which was used in
the next step. R;=0.18, 20% EtOAc/hexane. 'H NMR
(CDCly): 7.76 (d, 2H, /=8.2 Hz), 7.6 (m, 1H), 7.5 (m,
2H). 6.3 (d, IH, /=83 Hz), 5.3 (d, 1H, J=82 Hz), 4.4
(m, IH),4.3 (m, IH),2.2 (m, 1H), 1.1 (d, 6H,J=6.7 Hz).
""F NMR (CDCl,): —83.6 (s), —122.5 (d, J=276 Hz),
—131.1(dd,J=22,276 Hz). IR (CHCl,): v, 3308, 2968,
1647.1604, 1579, 1524, 1489, 1467, 1373, 1315, 1213, 1196,
1130. 1097, 1011 cm~'. CIMS (CH,): m/e (% relative
intensity) 326(M+H', 100).

The crude alcohol 10 was treated with HCI (conc., 240
ml) and warmed at reflux for 14 h. An additional portion of
HC1 (conc., 50 ml) was added and reflux continued for 3 h.
The resulting reaction mixture was allowed to cool, then was
evaporated to dryness in vacuo (55 °C, 15 mmHg). The
resulting solid was dissolved in H,O (200 ml) then washed
with E1,O (2 X200 ml). The agqueous phase was evaporated
to dryness in vacuo (55 °C, IS mmHg; RT, 0.4 mmHg) to
provide 11 as a white solid, 11.9 g, 82% yield (two steps):
m.p. 171-175 °C. '"H NMR (D.O): 4.4 (ddd, 1H, J=2.3,
6.3.23.1 Hz),34 (appt, 1H, J=59Hz),2.2 (m, IH), 0.95
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(d, 3H, J=7.0 Hz), 09 (d, 3H. J=6.8 Hz). "F NMR
(D,0): —83.0 (s), —119.7 (d. J=278 Hz), — 131.6 (dd,
J=23.1,278 Hz). IR (KBr): v, 3246. 3219, 3040, 2980,
2931, 1497, 1223, 1190, 1143. 1101, 1074 ¢m '. CIMS
(CH,): m/e (% relative intensity) 222 (M+H'. 100).
Anal. Found: C, 32.32; H. 5.06; N. 5.36. C;H;NOF.Cl.
Calc.: C, 32.63; H, 5.09; N.5.44.

4.7. (3R* 4R*)- and (3R* . 45* )-4-(t-Butoxycarbonvl)-
amino-5-methyl-1,1.1,2.2-pentafluoro-hexan-3-o0l (12)

A solution of NaOH (817 mg, 20.4 mmol) in H,O (17.6
ml) was cooled in an ice bath, and the amine hydrochloride
(11,4.13 g, 16.1 mmol) was added in one portion followed
by the addition of ~-BuOH (14 ml). The slurry was treated
with Boc,0O (3.51 g, 16.1 mmol, | eq.) in one portion and
stirred for 20 h while gradually warming to RT. The resulting
reaction mixture was diluted with H.O (100 ml) and Et,O
(100 ml). Phases were separated, and the aquecous phase was
extracted with Et.O (1 X 100 ml). The organic phases were
combined, dried (MgSO,), filtered, and the filtrate concen-
trated in vacuo (RT, 15 mmHg). Purification via SiO, plug
filtration (SiO, 100 g, 3.5 cm X 9.5 ¢m: hexane (400 mli):
then 11 of 10% EtOAc/hexane); R,=0.17 in 20% EtOAc/
hexane) provided the desired N-Boc alcohol 12,4.92 g, 95%
yield, as a colorless oil which solidified on standing. "H NMR
(CDCl3): 5.1 (m, 1H), 4.2 (m, [H), 3.3 (m, IH), 2.3 (m.
1H), 1.45 (s, 9H), 1.0. (app t. 6H. J=7 Hz). ""F NMR
(CDCly): —83.6(s), —122.9(d.J=277Hz), —131.3 (dd.
J=1277 Hz). IR (neat) v, 3360. 2974, 2935, 1647, 1508.
1475, 1458, 1393, 1368, 1304, 1248, 1213, 1173, 1095. 1055
cm™'. CIMS (CH,): m/e (% relative intensity) 322
(M+H",4),266 (M+H"-CH,. 100).

4.8. (4R* )-4-(1-Butoxycarbonyl)amino-5-methvi-1.1,1,2.2-
pentafluoro-hexan-3-one (3)

A solution of alcohol 12 (4.228 ¢. 13.17 mmol) in CH.CI.
(73 ml) and dimethyl sulfoxide (DMSQO, 12.8 ml) was
cooled to —43 °C and treated dropwise with (COCl), (11.9
ml, 136 mmol, 10eq.; 50 min, —43to — 35°C). The resulting
reaction mixture was stirred at — 40 °C for 2.5 h then treated
dropwise with EGN (39 ml, 280 mmol: 2 h, —40 1o — 28
°C). The cold bath was removed and the resulting reaction
mixture (thick slurry) was allowed to warm to RT while
stirring overnight. The reaction mixture was poured into | M
HCI saturated with NaCl (100 ml) and diluted with EtOAc
(100 ml).

Phases were separated and the aqueous phase extracted
with EtOAc (100 m!). The organic phases were combined
and washed sequentially with 0.5 M HCI 1/2 saturated with
brine (1X 100 ml) then 1/2 saturated brine (1 X 100 ml).
dried (MgSO,), filtered, and filtrate evaporated in vacuo
(RT, 15 mmHg). Analysis of the resulting crude yellow oil

by GC showed no alcohol present and 92% total arca of

desired ketone. Purification by SiO, filtration ( 100 g SiO,

(3.5 cm X 9.5 cm), hexane (400 ml), then 800 ml of 5%
EtOAc/hexane) provided 3 as a white solid, 3.937 g, 93%
yield. R;=0.77 in 20% EtOAc/hexane: m.p. 69-70 °C. 'H
NMR (CDCl3): 5.0 (m, 1H), 4.8 (m, 1H), 2.3 (m, 1H),
1.44 (s, 9H), 1.1 (d, 3H, J=6.8 Hz), 0.84 (d, 3H, J=6.9
Hz). "YF NMR (CDCl;): —82.1 (s), —121.4 (d, J=297
Hz). — 122.8 (d,J=297Hz). IR (CHCL,): v, 3443,2976,
1753, 1716, 1500, 1369, 1234, 1197, 1163 cm™'. UV
(MeOH): A, 225 nm (e=754). CIMS (CH,): m/e (%
relative intensity) 320 (M+H", 100). Anal. Found: C,
4528 H, 5.71; N, 4.26. C,,H,NO,Fs. Calc.: C, 45.14; H,
5.68; N, 4.39.

4.9 (2R* 4R*)- and (2R*, 45% )-4-(Benzoyl)amino-5-
methvi-1,1.12,-tetrafluorohexan-3-one (13) and (4R*)-4-
thenzovlyamino-5-methyl-1,1,1-trifluorohexan-3-one (14)

A solution of kctone 7a (441 mg, 1.37 mmol) in hexane
(1 ml) and POCI; (0.26 ml) was heated at 65 °C for 50 min.
The reaction mixture was cooled to 0 °C, then activated Zn
dust (440 mg) and EtOH (1 ml) were added. The reaction
was then warmed to 65 °C for 1 h. The reaction mixture was
allowed 1o cool, filtered, and filtrate evaporated in vacuo. The
crude oil was treated with H,O (1 ml) and EtOAc (20 ml).
Phases were separated and the organic phase was dried
(MgS0,). filtered, and filtrate evaporated in vacuo. Purifi-
cation of the crude o1l by chromatography provided 67 mg
of 7a (15%), 60 mg of 13 (14%) and 64 mg of 14 (16%)
along with mixtures of 13 and 14 (68 mg).

For 13: R,=045, 20% EtOAc/hexane. 'H NMR
(CDCl,): 7.8 (m, 2H), 7.5 (m, 1H), 7.46 (m, 2H), 6.6 (d,
IH, J=7.1 Hz), 5.3 (m, IH), 52 (m, 1H), 2.4 (m, 1H),
1.1 (dd,3H,/=4.3,67Hz),094 (dd, 3H,J=2.3,6.9 Hz).
"F NMR (CDCly): —74.5 and —74.8 (dd, J=7.2, 11.3
Hz). —207.3 and —207.5 (d appt, J=11.3, 46.5 Hz). IR
(KBr): v, 3293, 1746, 1647, 1630, 1530, 1489, 1356,
1263, 1202, 1140 cm '. CIMS (CH,): m/e (% relative
intensity) 306 (M+H ", 100).

For 14: R,=0.30, 20% EtOAc/hexane. 'H NMR
(CDCl3): 7.8 (m,2H), 7.5 (m, 1H), 7.46 (m, 2H), 6.7 (m,
1H). 4.8 (dd, 1H, J=5.0, 8.2 Hz), 3.46 (dq, 2H, J=062.8,
199 Hz),2.3 (m, 1H), 1.1 (d, 3H,/=6.8 Hz), 0.94 (d, 3H,
J=69 Hz):""F NMR (CDCl,): —62.8 (t, J=10 Hz). IR
(KBr): v, 3264, 1734, 1638, 1528, 1489, 1412, 1375,
1331. 1273, 1142, 1109, 1076 cm ™ '. CIMS (CH,): m/e (%
relative intensity) 288 (M+H™, 100).

4.10. 2-Phenyl-4-isopropyl-5-pentafluoroethyl-oxazole (15)

A solution of ketone 7a (500 mg, 1.55 mmol) in ethylene
glycol (0.12 ml) and PhMe (7 ml) was treated with p-TsOH
(cat), and warmed at reflux for 5 h with removal of H,O via
a Dean—Stark trap. The reaction mixture was allowed to cool,
diluted with Et,0O (20 ml) and the organic phase washed with
saturated aqueous NaHCO; (2X 25 ml), dried (MgSO,),
filtered. and filtrate evaporated in vacuo. Purification via flash
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chromatography on SiO, (10% EtOAc/hexane) provided
232 mg of 15 (49%) along with 175 mg of recovered 7a
(35%).

For 15: m.p. 44-47 °C; R, = 0.82, 10% EtOAc/hexanc. 'H
NMR (CDCl;): 8.1 (m,2H). 7.5 (m, 3H).3.2 (m. 1H). 1.3
(d,6H,J=69Hz). ""FNMR (CDCl;): —85.1 (s). — 114.7
(s). IR (KBr): v, 2976, 1557, 1487, 1450. 1373, 1348,
1331, 1215, 1150, 1130, 1103, 1070 cm ™ '. CIMS (CH,):
m/e (% relative intensity) 306 (M+H™, 100).
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