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1. Introduction

Samarium diiodide is unique when compared with other additives® In this regard, Fe(lll) and Ni(ll) salts are freqtig

single electron transfer (SET) reagents due towied-known
versatility in providing different radicals in ongia synthesis.
The use of samarium diiodide in different reducu')recesse§,
including coupling reactions, has been widely codeire the

used as additives in Sm(ll)-mediated transformatidiwith the
aim of increasing the selectivity and efficiencythfs reaction,
we next investigated the reactionmbctanalla (1.0 equiv.)N-
2-bromoethylphthalimid® (1.0 equiv.) and Sml(2.0 equiv.) in

literature? In this regard, Smlhas been used to promote cross-the presence of different salts (Fg@al and Ni}) as additives

coupling reactions of aldehyd&&etone8and imineSunder mild
conditions. It has been reported that the ketyleadyenerateih
situ after reaction of one equivalent of Smhnd the
corresponding carbonyl compound affords, after blydis, 1,2-
diols or 1,2-diamines with excellent control of telectivity® In
general, amides exhibit low reactivity in Srnhediated cross

coupling reaction$ however, cyclic imides have been reported to

be much more reactive, undergoing intra- and intéeoular
reactions in the presence of samarium diiodide @mr
temperaturé?

a-Hydroxy ketones are compounds of great biologizad
chemical interest. For instance, tiidiydroxy ketone function is
found in several pharmaceutical products such tdepressants,
anti-dementia drug’§, farnesyl transferase inhibitofs, and

antitumorals® In addition, o-hydroxy ketones are valuable

building blocks for the synthesis of many other ampnt
structures of pharmacological interest such as arkitones;

amino alcohol$ or diols™® As a consequence, several procedures

have been described for the preparation of thesepconds
including thea-oxidation of ketones, enol ethers or enolafake

oxidation of alkene& the metal-catalyzed heteroatom tranSfer

and the acyloin condensation of aldehytfeslowever, these
reported methods have several drawbacks, includingyields,
poor chemoselectivities and the generation of twdste.

(Table 1, entries 2-5).

Table 1. Screening of different additives for the samarium-
promoted synthesis @&.

OH
n-C7H1s5
o
[o] 2
Smly e N0
[0} Br - a \_/
P NI additive .
et H e OH
o )

n-C7H
n-C7H15)\/ 7H1s

OH
4a
Entry’ Additive 3a/4a Yield (%)
1 - 1/3.7 15
FeCk (5 mol%) 1/4 18
Nal (5 mol%) 1/1.2 37
Nil > (5 mol%) 6/1 75
5 Nil (1 mol%) 6/1 76

2 All reactions were carried out with 1.0 equiv. mbctanal, 1.0 equiv. oRN-2-

The use ofN-bromoethylphthalimide has additional value promoethylphthalimide2.0 equiv. of Smiand the corresponding additive3a/da

since it allows the incorporation of the 2-aryloxiiz® moiety
into the final products. Thus, the 2-aryloxazoliseaffold is
present in the structure of many biologically reletvderivatives
which  exhibit cytotoxi¢® antibacteriaf® antitumoraf®
antidepressarif, and antioxidarfft activities. In addition, 2-
aryloxazolines have a wide range of chemical apiiding,
including: as chiral auxiliaried, ligands in catalysis’ and
synthetic intermediate®.

In view of the aforementioned synthetic and pharritagioal

ratio was determined byH NMR (300 MHz) analysis of the crude reaction
mixture.  Isolated yield of compoun@a after column chromatography based on
starting aldehydéa.

Table 1 shows that the addition of Fef&ld to similar results
to those obtained in the absence of any additiablel' 1, entry
2). The use of sodium iodide led to slightly impedvresults,
affording an almost equimolar mixture 8& and diol4a from
which the desired-hydroxyketone3a was isolated in 37% vyield
(Table 1, entry 3). Finally, it was found that Ni(IBalts

importance ofo-hydroxy ketone and oxazoline moieties, we effectively promoted the reaction to affosehydroxyketone3a
envisioned the Srpimediated aldehyde-imide reductive cross-(Table 1, entries 4-5). The best results, with régdarboth the
coupling reaction as an effective tool to prepanesé key vyield and chemoselectivity, were obtained when @1 M in

intermediates. Thus, in connection with our longnténterest in
the study of highly selective and effective Smediated

THF, 2.0 equiv.) and Nil(1.0 mol%) were added to a solution of
aldehydela (1.0 equiv.) andN-2-bromoethylphthalimide (1.0

processe$, herein we described a samarium-promoted reductivequiv.) in THF and the resulting mixture was stiregd-.t. for 4

cross-coupling reaction of N-bromoethylphthalimide with
different aldehydes and ketones in the presenamtaflytic Nib,
allowing access to the oxazoline-derivedaryl-o’-hydroxy
ketone moiety.

2. Results and Discussion

In our preliminary studies, the model reactiomajctanalla
with N-2-bromoethylphthalimid® was studied (Table 1). Thus,
when a mixture of n-octanal la (1.0 equiv.), N-2-
bromoethylphthalimide2 (1.0 equiv.) and Sml(2.0 equiv.) in
THF was stirred for 4 h at room temperature, a cruge
obtained, containing 15% of the octanal-deriveéearyl-o'-
hydroxy ketone3a, along with diol 4a derived from the
homocoupling reaction gf-octanalla (Table 1, entry 1).

It is well known that the reactivity of Smkan be easily
modulated by a judicious choice of different coveolts or

h. Under these conditiong;hydroxyketone3a was isolated in a
76% vyield after flash column chromatography (Tablentry 5).

With the optimal conditions in hand, we tested teeaagality
of this procedure for a variety of aldehydes in Wahice R group
can be aliphatic (linear, cyclic and branchéd)e, unsaturated
1f-g, and aromaticlh-l. (Table 2). Thus, a mixture of the
corresponding aldehyde 1a-l (2.0 equiv.), N-2-
bromoethylphthalimide (1.0 equiv.), SmI(0.1 M in THF, 2.0
equiv.) and Nj (1.0 mol%) in THF were stirred at room
temperature for 4 h. As shown in Table 2, when aliphat
aldehydesla-e (Table 2, entries 1-5) were employedaryl-o’-
hydroxy ketones3a-g were isolated in good vyields after flash
column chromatography. No significant differences ewer
observed when functionalized aldehydHsg were employed,
with the desired compound¥-g obtained in moderate to good
yields. In contrast, aromatic aldehyddsl showed moderate or



low reactivity towards the reductive cross-couplimgyich is in
accordance with the reported facility of aromatidetlydes to
undergo Smtmediated pinacol homocouplings. Thus,

benzaldehydelh and other aromatic aldehydes substituted with

electron-donating groupE andlj afforded, in moderate yields,
the desiredu-hydroxy ketones3h-j (Table 2, entries 8-10). On
the other hand, aldehydes containing electron-wétivirg
groupsik-l affordeda-hydroxy ketone3k with very poor yield
(Table 2, entry 11) or failed to give the desiredss-coupling

compound3l (Table 2, entry 12). This behavior for aromatic

aldehydes is also in accordance with results prelyguublished

in the literature. Thus, aromatic aldehydes bearihectron-

withdrawing groups are generally known to facilitabenfation

of the pinacol homocoupling compoudhdresulting in lower
yields of the cross-coupling adducls.is noteworthy that this
methodology would complement others previously regbhby

Yodd® and Kise'™ in which the Smypmediated pinacol-type
cyclization ofN-(y-keto)phthalimides afforded-hydroxylactams
and/or 1,2-diols, respectively.

Table 2. Synthesis ofi-aryl-a'-hydroxy ketones.

0 smi, OH
i . NIBT Nily (1 mol%) R
R OH THF, rt, 4 h o
N7 0
0 _J/
1a-l 2 3ak
Entry’ 1 R 3 Yield (%)°
1 la n-CsHis 3a 76
2 1b n-CsHyy 3b 77
3 1c c-CeH1a 3c 71
4 1d i-Pr 3d 69
5 1e sBu 3e 65
6 1f (2-EtCH=CH(CH)s  3f 70
7 19 (E)-PhCH=CH 3g 52
8 1h Ph 3nh 40
9 1i p-MeCeHy 3i 48
10 1j p-MeOGH, 3 55
11 1k p-CICeH, 3k 10
12 1 p-MeO,CCsH, 3l n.r.

2 All reactions were carried out with 1.0 equiv. dflehyde, 1.0 equiv. oN-2-
bromoethylphthalimide2.0 equiv. of Smland 1% mol of Ni. ” Isolated yield of
compounds3 after flash column chromatography based on aldeid

In order to increase the scope of this reactiorthér studies
were also carried out using ketones (3-pentandse
cyclopentanonéb, and cyclohexanonge) as starting materials.
Under the conditions reported above, ketobas reacted with
N-2-bromoethylphthalimide2 to give the desireda-aryl-o’-
hydroxy ketone$a-c in moderate yields (Scheme 1).

0]

Smi, R
j\ . NIBF Nil, (1 mol%) R
R™ R THF, rt, 4h o
N” o
o -/
6a RR = Et; 56% yield
6b R-R = c-CsHg; 62% yield

6c R--R = ¢-CgH4q; 65% yield

5a-c 2

Scheme 1. Smb-promoted synthesis of ketone-deriwedryl-
a’-hydroxy ketones.

In general terms, no significant differences wereened
when this reaction was carried out using aldehyldes ketones
5.

a-Aryl-o’-hydroxy ketones3 and 6 were fully characterized
by *H NMR (300 MHz),"*C NMR (75 MHz), DEPT, HMBC and
HSQC experiments, HRMS and other conventional teclesiqu

The formation of hydroxyl ketone&sand6 could be explained
by assuming two SET reactions. Thus, after two sameri
promoted monoelectronic transferences to aldetiydand N-2-
bromoethylphthalimide2, both samarium (lll)-bound ketyl
radical specie¥ and 8 would be formed, respectively. Cross-
coupling of both, ketyl radical and imide-derived ketyl radical
8, would afford intermediated which then would give the
dianionic specieslO. Intramolecular heterocyclization df0,
followed by hydrolysis of the resulting intermedidte, would
finally afford a-aryl-a'-hydroxy ketone8 and5 (Scheme 1).

o
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Scheme 2. Proposed mechanism for the formatiordaf
3. Conclusion

In summary, we have herein disclosed Bmk-mediated
carbonyl-imide  reductive  cross-coupling betweemN-2-
bromoethylphthalimide and both aldehydes and ketoire the
presence of catalytiNilz, which provided an effective tool to
prepare functionalizedr-aryl-o’-hydroxy ketones under mild
conditions. Taking into account the potential cheghiand
biological interest ofa-hydroxy ketones, this procedure may
eventually find application in the synthesis ofdiitive products.
Studies directed towards the synthesis-afmino«’-aryl ketones
and other related compounds, including the asynienegrsion,
are currently under investigation in our laboratory

4, Experimental Section

All reactions were conducted under dry nitrogen aphese.
The glassware was oven dried (120 °C). THF was didtfitom
sodium/benzophenone ketyl immediately prior to ugél
reagents were purchased in the highest qualityablailand were
used without further purification. Flash column ahedography



was carried out on silica gel 230-400 mesh. Compsunere
visualized on analytical thin layer chromatogramkQ) by UV
light (254 nm)."H NMR spectra were recorded at 300 ML

1 H), 3.60-3.53 (m, 1 H), 3.38-3.29 (m, 1 H), 2.929(, 1 H),
1.07 (d,J = 6.6 Hz, 3 H), 0.99 (d] = 7.0 Hz, 3 H)*C NMR (75
MHz, CDCL): & 208.9 (C), 169.1 (C), 139.0 (C), 132.2 (CH),

NMR spectra and DEPT experiments were determined at 7531.5 (C), 129.3 (CH), 124.4 (CH), 122.2 (CH), 69.8{)C44.1

MHz. Chemical shifts are given in ppm relative
tetramethylsilane (TMS), which is used as an intest@andard,

to (CH,), 36.7 (CH), 29.8 (CH), 19.3 (CH), 17.8 (CH). MS (ESI-

TOF, m/z %): 246 ([M-H], 100), 230 (18). HRMS (ES calcd.

and coupling constantg)(are reported in Hz. High Resolution for CijH;gNO; [M-H]  246.1124, found 246.1119;; R 0.28

Mass Spectra (HRMS) were
ionization in negative ion mode or TOF MS in pastion mode.

4.1. General procedure for the synthegibydroxy ketone8 and
6:

A 0.1 M solution of Smlin THF (2.0 mmol, 2.0 equiv., 20
mL) was slowly added into a solution of the correspog
distilled aldehydel or ketone5 (1.0 mmol, 1.0 equiv.) and-2-
bromoethylphthalimid€ (1.0 mmol, 1.0 equiv.) in dry THF (15
mL), followed by the addition of Nil(1 mol%, 2.5 mg). The
mixture was stirred at room temperature for 4 heAfhat time,
the mixture was hydrolysed with an agueous solubioHCI 1.0
M (15 mL). The final product was extracted with £H} (3 x 20
mL). The organic layers were combined, filtered,edriover
NaSQO, and concentrated under reduced pressurelydroxy

recorded using electrospraghexane/EtOAc 3:1).

4.1.5. 1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-1-hydre8-
methylpentan-2-onde: 0.17 g, 65%. Yellow oil'H NMR (300
MHz, CDCk): 6 7.91-7.85 (m, 2 H), 7.61-7.45 (m, 6 H), 5.58 (s,
1 H), 5.56 (s, 1 H), 4.55 (di,= 14.8, 5.4 Hz, 2 H), 3.75-3.67 (m,
2 H), 3.60-3.53 (m, 2 H), 3.41-3.27 (m, 2 H), 2.8042(/, 2 H),
1.77 (s, 2 H), 1.75-1.42 (m, 2 H), 1.45-1.22 (m, 2H)5 (d,J =
6.7 Hz, 3 H), 0.99 (d) = 7.0 Hz, 3 H), 0.82 () = 7.4 Hz, 3 H),
0.77 (t,J = 7.6 Hz, 3 H)*C NMR (75 MHz, CDCJ): 5 208.4 (2
x C), 169.1 (2 x C), 138.9 (C), 138.7 (C), 132.H{C132.1
(CH), 131.6 (2 x C), 129.3 (2 x CH), 124.5 (2 x CH)24 (CH),
122.3 (CH), 70.5 (CH), 70.0 (CH), 44.5 (CH), 44.3 (CH#4,2
(CH,), 43.5 (CH), 30.1 (CH), 29.9 (CH), 26.9 (CH), 25.1
(CH,), 17.6 (CH), 15.4 (CH), 11.9 (CH), 11.3 (CH). MS (ESI
-TOF, m/z %): 260 ([M-H], 100), 244 (22). HRMS (ESi calcd.

ketones3 and6 were purified by flash column chromatography ¢, CiHieNOs [M-H]™ 260.1287, found 260.1284:; R 0.31

(hexane/EtOAc ranging between 3/1 and 5/1).

4.1.1. 1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-1-hydsmonan-
2-one3a: 0.23 g, 76%. Yellow oil*H NMR (300 MHz, CDCJ):
5 7.89-7.85 (m, 1 H), 7.60-7.43 (m, 3 H), 5.57-5.55 (imH),
4.51 (dtJ = 11.2, 5.6 Hz, 1 H), 3.70-3.61 (m, 1 H), 3.58-3.51 (
1 H), 3.44-3.35 (m, 1 H), 2.38-2.17 (m, 2 H), 1.5131(sh, 2 H),
1.27-1.02 (m, 8 H), 0.81 (§,= 6.7 Hz, 3 H):*C NMR (75 MHz,

(hexane/EtOAc 3:1).

4.1.6. (2)-1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-2
hydroxyundec-8-en-1-or&f: 0.24 g, 70%. Yellow oil'H NMR
(300 MHz, CDCY): & 7.74-7.45 (m, 4 H), 5.38-5.18 (m, 3 H),
4.62-4.45 (m, 1 H), 3.97-3.71 (m, 1 H), 3.64-3.41 Pnhj), 2.38-
2.15 (m, 2 H), 2.04-1.94 (m, 4 H), 1.51-1.18 (m, 6 BB1 (t,J =
7.5 Hz, 1 H)."*C NMR (75 MHz, CDCJ): 5 205.5 (C), 168.9

(C), 129.3 (CH), 124.3 (CH), 122.4 (CH), 70.5 (CH),AH,),
33.2 (CH), 31.4 (CH), 29.3 (CH), 28.7 (2 x CH), 23.1 (CH),
22.4 (CH), 13.9 (CH). MS (ESI-TOF, m/z %): 302 ([M-H]J,
20), 286 (100), 240 (4). HRMS (EBlcalcd. for GgH,,NO; [M-
H] 302.1750, found 302.174B; = 0.38 (hexane/EtOAc 3:1).

4.1.2. 1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-1-hydsdreptan-
2-one3b: 0.21 g, 77%. Yellow oil'H NMR (300 MHz, CDCJ):
5 7.87-7.84 (m, 1 H), 7.58-7.42 (m, 3 H), 5.35-5.33 (imH),
4.49 (dtJ = 14.6, 5.6 Hz, 1 H), 3.68-3.60 (m, 1 H), 3.57-3.80 (
1 H), 3.43-3.34 (m, 1 H), 2.34-2.16 (m, 2 H), 1.5001(sn, 2 H),
1.21-0.99 (m, 4 H), 0.80 ({,= 6.6 Hz, 3 H )**C NMR (75 MHz,

124.4 (CH), 122.6 (CH), 91.9 (CH), 70.4 (§H42.1 (CH), 37.3
(CH,), 30.5 (CH), 29.5 (CH), 27.3 (CH) 25.0 (CH), 20.9
(CH,), 14.8 (CH). HRMS (ESI+): calcd. for gH,gNO; [M+H] ™
330.2069, found 330.2066; R0.36 (hexane/EtOAc 3:1).

4.1.7. (E)-1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-2-dnpxy-4-
phenylbut-3-en-1-ongg: 0.16 g, 52%. Yellow oil‘H NMR (300
MHz, CDClL): 8 8.02-7.21 (m, 10 H), 6.41-6.34 (m, 1 H), 5.63-
5.62 (m, 1 H), 4.17-3.93 (m, 1 H), 3.75-3.41 (m, 2 Bi33-3.29
(m, 1 H).**C NMR (75 MHz, CDCJ): & 194.3 (C), 169.5 (C),
149.1 (CH), 143.9 (C), 133.8 (C), 133.0 (CH), 1318}, 131.2
(CH), 129.5 (2 x CH), 129.2 (2 x CH), 124.6 (CH), 12830H),

(C), 129.2 (CH), 124.2 (CH), 122.4 (CH), 70.5 (CH),34&H,),
37.2 (CH), 30.8 (CH), 29.3 (CH), 22.8 (CH), 22.1 (CH), 13.6
(CHy). MS (ESI-TOF, m/z %): 274 ([M-H], 35), 258 (100), 205
(2). HRMS (ES)): calcd. for GgHogNO; [M-H] ™ 274.1443, found
274.1439; R= 0.34 (hexane/EtOAc 3:1).

4.1.3. 1-Cyclohexyl-2-[2-(4,5-dihydrooxazol-2-ylgotyl]-2-
hydroxyethanon&c: 0.20 g, 71%. Yellow oil'H NMR (300

(TOF MS ES+): calcd. for gH,gNO; [M+H] " 308.1287, found
308.1287; R= 0.34 (hexane/EtOAc 3:1).

4.1.8. 1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-2-hydre2-
phenylethanon&h: 0.11 g, 40%. Yellow oil. Data for the major
rotamer:*H NMR (300 MHz, CDCJ): & 7.68-6.92 (m, 9 H), 5.30
(s, 1 H), 4.30-3.99 (m, 2 H), 3.88-3.63 (m, 2 HC NMR (75
MHz, CDCL): & 193.6 (C), 169.5 (C), 137.5 (C), 139.8 (C),

H), 3.59-3.52 (m, 1 H), 3.38-3.28 (m, 1 H), 2.62-2(B2 1 H),
1.80-1.42 (m, 6 H), 1.29-1.09 (m, 4 HJC NMR (75 MHz,

(CH,), 32.1 (CH). HRMS (TOF MS ES+): calcd. for;@;eNO;
[M+H]* 282.1130, found 282.1127; R 0.30 (hexane/EtOAc

CDCly): & 207.7 (C), 169.0 (C), 138.8 (C), 132.1 (CH), 13143,

(C), 129.2 (CH), 124.3 (CH), 122.2 (CH), 69.7 (CH)34€CH,),
44.0 (CH), 30.0 (CH), 29.7 (CH), 27.5 (CH) 25.5 (CH), 25.3
(CH,), 24.8 (CH). MS (ESI-TOF, m/z %): 286 ([M-H], 100),
270 (9). HRMS (ES): calcd. for G/H,NO; [M-H]™ 286.1437,
found 286.1436; R= 0.38 (hexane/EtOAc 3:1).

4.1.4, 1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-1-hydse8-
methylbutan-2-onedd: 0.17 g, 69%.Colourless oil.'"H NMR

(300 MHz, CDCJ): & 7.92-7.88 (m, 1 H), 7.60-7.46 (m, 3 H),

5.57-5.55 (m, 1 H), 4.56 (dl,= 14.8, 5.3 Hz, 1 H), 3.74-3.66 (m,

4.1.9. 1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-2-hydse2-(p-
tolyl)ethanone  3i: 0.14 g, 48%. Yellow  oil.
Data for the major rotameftd NMR (300 MHz, CDCJ): & 8.10-
7.84 (m, 3 H), 7.62-7.03 (m, 5 H), 6.51 (s, 1 H), 44681 (m, 1
H), 3.81-3.61 (m, 1 H), 3.66-3.31 (m, 2 H), 2.49 (sHB **C
NMR (75 MHz, CDC}): 6 192.7 (C), 169.2 (C), 143.9 (C), 140.1
(C), 133.4 (C), 132.3 (C), 131.9 (CH) 130.4 (2 x CH)9.5 (2 x
CH), 124.6 (CH), 123.0 (CH), 122.3 (CH), 66.8 (CH), 144.



(CHy), 31.0 (CH), 21.3 (CH). HRMS (ESI): calcd. for
CigHigNO; [M-H]™ 294.1130, found 294.1129; R= 0.28
(hexane/EtOAc 3:1).

4.1.10. 1-[2-(4,5-Dihydrooxazol-2-yl)phenyl]-2-hydse2-(4-
methoxyphenyl)ethanorg: 0.17 g, 55%. Yellow oil'H NMR
(300 MHz, CDC}): 6 8.05 (d,J=8.1 Hz, 2 H), 7.92 (d]= 7.0
Hz, 1 H), 7.48 (9) = 7.7 Hz, 2 H), 7.31-7.19 (m, 1 H), 7.06 {d,
= 9.3 Hz, 2 H), 6.46 (s, 1 H), 4.64-4.41 (m, 1 H), 3(853 H),
3.82-3.71 (m, 2 H), 3.65-3.45 (m, 2 HC NMR (75 MHz,

CDCLy): 5 191.8 (C), 169.7 (C), 165.0 (C), 140.3 (C), 132.3

(CH), 131.8 (2 x CH), 129.5 (CH) 128.7 (C), 124.8 (CE)3.0
(CH), 114.9 (2 x CH), 66.7 (CH), 56.1 (@H44.3 (CH), 31.0
(CH,). HRMS (TOF MS ES+): calcd. for ;@4,gNO, [M+H]"
312.1236, found 312.1234;R0.25 (hexane/EtOAc 3:1).

4.1.11. 2-(4-Chlorophenyl)-1-[2-(4,5-Dihydrooxazal-2
yl)phenyl]-2-hydroxyethanonak: 0.03 g, 10%. Yellow oil’H
NMR (300 MHz, CDC}): 6 7.99-7.90 (m, 2 H), 7.57 (dd,= 8.7
Hz, 2.3 Hz, 2 H), 7.53-7.43 (m, 2 H), 7.35-7.28 (m, 1 H21-
7.14 (m, 1 H), 6.43 (s, 1 H), 4.74-4.41 (m, 1 H), 3384 (m, 3
H) **C NMR (75 MHz, CDCJ): & 192.6 (C), 169.5 (C), 141.6
(C), 139.4 (C), 134.2 (C), 134.0 (C), 132.5 (CH)QI3(2 x CH)
130.1 (2 x CH), 129.8 (CH), 125.0 (CH), 123.0 (CH),16(CH),
445 (CH), 31.2 (CH). R = 0.28 (hexane/EtOAc 3:1). HRMS
(TOF MS ES+): calcd. for GHisCINO; [M+H]" 316.0740,
found 316.0737; R 0.25 (hexane/EtOAc 3:1).

4.1.12. [2-(4,5-Dihydrooxazol-2-yl)phenyl]-2-ethy-2
hydroxybutan-1-oné&a. 0.15 g, 56%. Yellow oil. Data for the
major rotamer:H NMR (300 MHz, CDCJ): § 7.78-7.69 (m, 2
H), 7.58-7.56 (m, 2 H), 4.27-4.20 (m, 1 H), 4.17-4(69 1 H),
3.91-3.82 (m, 1 H), 3.56-3.44 (m, 1 H), 1.64-1.25 {nH), 1.23
(t, 3H,J=7.2 Hz), 0.85 (t, 3 H] = 7.2 Hz).*C NMR (75 MHz,

CDCL): & 175.6 (C), 147.4 (C), 133.4 (CH), 133.1 (C), 130.3

(CH), 124.7 (CH), 124.5 (CH) 104.9 (C), 78.3 (C), 7(CH,),
46.1 (CH), 39.1 (CH), 21.3 (CH), 16.7 (CH), 15.1 (CH).
HRMS (TOF MS ES+): calcd. for @H;gNNaQO; [M+Na]*
284.1257, found 284.1257; R 0.40 (hexane/EtOAc 1:1).

4.1.13. [2-(4,5-Dihydrooxazol-2-yl)phenyl] (1-
hydroxycyclopentyl)methanor®®. 0.16 g, 62%. Yellow oil'H
NMR (300 MHz, CDCJ): & 7.88-7.85 (m, 1 H), 7.78-7.75 (m, 1
H), 7.62-7.49 (m, 2 H), 4.28-4.19 (m, 2 H), 4.00-3(81, 1 H),
3.57-3.47 (m, 1 H), 1.89-1.52 (m, 4 H), 1.34-1.27 2ntj), 0.96-
0.91 (m, 2 H).*C NMR (75 MHz, CDCJ): 5 175.6 (C), 147.3
(C), 133.2 (CH), 132.2 (C), 129.9 (CH), 124.6 (CH)3B2(CH)
102.8 (C), 77.2 (C), 69.5 (GH 45.6 (CH), 36.6 (CH), 35.2
(CH,), 23.8 (CH), 23.2 (CH). HRMS (TOF MS ES+): calcd.for
CisHigNO; [M+H]™ 260.1281, found 260.1281;;R= 0.28
(hexane/EtOAc 3:1).

4.1.14. [2-(4,5-Dihydrooxazol-2-yl)phenyl]-1-
hydroxycyclohexyl)methanorée. 0.18 g, 65%. Yellow oilH
NMR (300 MHz, CDCJ): 87.83 (d, 1 HJ = 7.5 Hz), 7.76 (d, 1
H,J=7.4 Hz), 7.58 (td, 1 H] = 7.5, 1.4 Hz), 7.50 (td, 1 H,=
7.4,1.2 Hz), 4.25-4.14 (m, 2 H), 3.88 (ddd, 1J1;11.2, 8.0, 6.8
Hz), 3.50 (ddd, 1 HJ = 11.2, 9.9, 7.2 Hz), 1.86-1.81 (m, 1 H),
1.68-1.44 (m, 5 H), 1.38-1.22 (m, 3 H), 1.13-1.04 {nH). °C
NMR (75 MHz, CDC}): & 175.5 (C), 147.0 (C), 133.0 (CH),
132.4 (C), 129.8 (CH), 124.9 (CH), 124.0 (CH) 104.2, (5.7
(C), 69.6 (CH), 46.0 (CH), 32.6 (CH), 31.0 (CH), 25.5 (CH),
21.2 (CH), 21.0 (CH). HRMS (TOF MS ES+): calcd. for
CieHooNO; [M+H]" 284.1438, found 274.1433;;R= 0.25
(hexane/EtOAc 3:1).
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