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ABSTRACT: Fatty ester compounds containing the B-hydroxy
ketone moiety were prepared in good yields from their corre-
sponding fatty A%-isoxazoline heterocyclic precursors by a re-
ductive hydrogenolysis—hydrolysis procedure using Raney
nickel as catalyst. By this methodology, C-17, C-18, and C-19
straight-chain fatty methyl esters containing the 10-hydroxy 12-
keto moieties were prepared in 73, 83, and 92%, respectively,
from their corresponding isoxazoline fatty ester compounds.
Two other 10-hydroxy 12-keto C-12 and C-14 fatty ester com-
pounds were prepared in 84 and 92% vyield, respectively. The
C-12 B-hydroxy ketone contains a phenyl ring at C-12, whereas
the C-14 B-hydroxy ketone compound has two methyl sub-
stituents at C-13. GC-MS using electron impact ionization was
used to determine the hydroxyl and ketone positions after con-
version of the hydroxyl group into its corresponding trimethylsi-
lyl ether. The precursor fatty ester A2-isoxazolines used in this
study are readily available in one step from a 1,3-dipolar cy-
cloaddition reaction between nitrile oxides and methyl 10-un-
decenoate. This overall two-step sequence, 1,3-dipolar cy-
cloaddition followed by reductive ring opening, represents a
convenient method to construct fatty ester compounds in good
yields containing the B-hydroxy ketone functionality, an out-
come not easily accessible by other methods.
Paper no. J10127 in JAOCS 79, 351-356 (April 2002).

KEY WORDS: Fatty ester B-hydroxy ketones, 1,3-cycloaddition,
A’-isoxazolines, mass spectrometry, methyl 10-hydroxy-12-
ketomargarate, methyl 10-hydroxy-12-ketononadecanoate,
methyl 10-hydroxy-12-ketostearate, nitrile oxides, Raney nickel,
reductive hydrogenolysis—hydrolysis.

In pursuit of new strategies to functionalize fatty ester com-
pounds and derive new oleochemicals with potentially useful
chemical and physical properties, we have been interested in
examining transformations available to fatty ester A>-isoxa-
zoline heterocycles (4,5-dihydroisoxazoles). Recently, a se-
ries of fatty ester A>-isoxazoline compounds, 3, containing
the isoxazoline heterocycle in the alkyl chain, were prepared
in good yields through a regioselective 1,3-dipolar cycloaddi-
tion reaction between methyl 10-undecenoate (1) and various
nitrile oxides (2), generated in situ (Scheme 1).
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The A’-isoxazoline heterocycle has found widespread ap-
plication in organic chemistry due to its versatility as a syn-
thetic intermediate, the ease with which it can be prepared,
and the availability of starting materials needed for its prepa-
ration (2,3). The chemical transformations available to the A>-
isoxazoline heterocycle include alkylation (4), dehydrogena-
tion to isoxazoles (5,6), and reductive cleavage to yield such
functional groups as B-hydroxy carbonyls (7-12) or y-amino
alcohols (13). Because of the diverse chemical transforma-
tions available to the isoxazoline ring, fatty compounds pos-
sessing this heterocycle represent attractive intermediates
from which to obtain new types of functionalized fatty com-
pounds.

We now report on the Raney nickel-mediated reductive hy-
drogenolysis—hydrolysis of fatty ester isoxazoline precursors
to prepare fatty ester compounds containing the B-hydroxy
ketone functionality. This ring-opening reaction, in conjunc-
tion with the facile preparation of the fatty ester A’-isoxazo-
line precursors, represents a straightforward method to pre-
pare -hydroxy ketone-containing fatty compounds in overall
yields ranging from 48 to 78% for the two steps starting from
methyl 10-undecenoate.

EXPERIMENTAL PROCEDURES

Materials. All A>-isoxazolines were prepared as previously
reported (1) and purified before use. Chemicals purchased
from Aldrich Chemical Co. (Milwaukee, WI) were used with-
out further purification unless otherwise noted. Methanol,
THEF, methylene chloride, hexane, and boric acid were ob-
tained from Fisher Scientific Co. (Fairlawn, NJ) and Sylon
BTZ trimethylsilyl silylating reagent was from Supelco
(Bellefonte, PA).

NMR. "H NMR and '3C NMR spectra were recorded using
a Bruker ARX 400 spectrometer (Billerica, MA) with a 5-mm
dual proton/carbon probe (400 MH 'H/100.61 MHz '3C)
using CDCl, as solvent.

FTIR. IR spectra were obtained using a PerkinElmer (Nor-
walk, CT) Spectrum RX FTIR spectrophotometer. Samples
were analyzed as either a film on NaCl plates (liquids) or in a
KBr matrix (solids).

Melting points. Melting points were determined on a
Fisher Johns melting point apparatus and are uncorrected.

JAOCS, Vol. 79, no. 4 (2002)



352 J.A. KENAR
0 o)
4
+ - R
F —=N— — )j\ 5 3
MeO” N(CHp 2+ [ R—C=N—0 ] MeO (CH2)7/\(>/
O—N
1 2 3 12

Substitutent Yield

aR =—(CH,),CH, 65%

b R =—(CH,);CH, 63%

¢R =—(CH,),CH, 64%

d R = #-butyl 85%

e R = phenyl 74%
SCHEME 1

GC. GC was performed with a Hewlett-Packard 5890 Se-
ries II gas chromatograph (Hewlett-Packard, Palo Alto, CA),
equipped with an FID and an autosampler/injector. Analyses
were conducted on a HP-5MS capillary column, 30 m x 0.25
mm i.d. (Hewlett-Packard). Column flow was 1.0 mL/min he-
lium at a head pressure of 15 psi (776 torr); split ratio of 75:1;
oven temperature 100°C for 2 min, then programmed to
210°C at 20°C/min, then to 250°C at 10°C/min and held 20
min at 250°C; injector and detector temperatures set at 280°C.

GC-MS. GC-MS analyses were conducted using a
Hewlett-Packard 5890 Series II Plus GC (HP-5MS column:
30 m x 0.25 mm i.d.; Hewlett-Packard Co.) coupled with a
Hewlett-Packard 5989B mass spectrometer. Electron ioniza-
tion (EI) was performed at 70 eV using a mass range of
50-550 amu. GC conditions: helium head pressure 3 psi (155
torr); injector temperature set at 250°C; transfer line tempera-
ture set at 280°C; the oven temperature program was identi-
cal to that described in the GC section.

TLC. Analytical TLC was carried out on silica gel 60F254
(250 pum) plates purchased from Alltech Associates Inc.
(Waukegan, IL). The eluent used to develop the plates was a
30:70 mixture of ethyl ether/hexane.

Representative procedure for the Raney nickel/boric acid re-
duction of A-isoxazolines to B-hydroxy ketones (8,9). To a solu-
tion of 5-(9-methyl nonanoate)-3—heptyl—A2—isoxazoline, 3c (151
mg, 0.446 mmol), in methanol (4.2 mL) and water (700 uL)
(MeOH/H,O = 6:1), was added boric acid (59.6 mg, 0.964
mmol) and a spatula tip (ca. 10-20 mg) of Raney nickel. The re-
action vessel’s atmosphere was replaced with hydrogen gas by
repeated evacuation and flushing with hydrogen (six to ten
times); a balloon filled with H, was used to maintain the reac-
tion flask’s H, atmosphere. The mixture was stirred vigorously
for 22 h at room temperature (rt), and then filtered through a
coarse glass frit into a separatory funnel containing water (10
mL) and CH,Cl, (20 mL). The layers were separated, the aque-
ous layer was extracted with CH,Cl, (2 x 10 mL) and the com-
bined organic extracts were washed with saturated NaCl solu-
tion, dried over Na,SO,, and concentrated in vacuo to give 140
mg (92% yield) of an off-white solid that appeared pure by 'H
NMR. An analytical sample was obtained by recrystallization
from methanol/H,0 to give Sc¢ as white crystals.
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Representative procedure for the trimethylsilyl (TMS) de-
rivatization of B-hydroxy keto fatty esters. In a small vial, the
B-hydroxy ketone fatty ester (~10 mg) was dissolved in 500
UL of hexane. Sylon BTZ silylating reagent (50 uL) was
added, the vial sealed then shaken, and the solution was al-
lowed to stand for 10 min at 22°C. The resulting solution,
without further preparation, was analyzed by GC and/or
GC-MS.

"H NMR of methyl 10-hydroxy-12-keto nonadecanoate
(5¢): 6 4.00 [broad m, 1H, -CH,CH(OH)CH,—], 3.65 (s, 3H,
—-OCH,), 3.10-3.00 [broad s, 1H, —OH], 2.58 [dd, 1H, J =
17.5 and 2.8 Hz, -(HO)CHCH,C(=0)-], 2.47 [dd, 1H, J =
17.6 and 9.1 Hz, (HO)CHCH,C(=0)—], 2.40 [t, 2H, /= 7.5
Hz, -(0=)CCH,CH,-], 2.28 (¢, 2H, J = 7.5 Hz, -CH,—
CH,-COOMe), 1.8— 1.1 (m, 24H, alkyl chain H), 0.86 (z, 3H,
J=6.9 Hz, -CH,). '>*C NMR: § 212.7 (C=0, ketone), 174.3
(C=0 ester), 67.6 [-CH,~-HC(OH)-CH,—], 51.4 (-OCH,),
48.9, 43.7,36.4, 34.1, 31.6, 29.5, 29.3, 29.1, 29.1, 29.1, 29.0,
25.4,24.9, 23.6, 22.6, 14.0 (-CHj;). IR (KBr) cm™!: 3406,
2954, 2923, 2849, 1738, 1703. m.p.: 50-51°C. Silylated de-
rivative 6¢ retention time 17.2 min, GC-MS (EI): m/z 415
(MH™, 0.3 %), 399 (M" - 15, 24%), 315 (M* — C;H,5, 15%),
273 (M* - CyH,,0, 15%), 243 (C,3H,;0,Si, 39%), 127
(C¢H, 50, 100%).

"H NMR of methyl 10-hydroxy-12-keto heptadecanoate
(5a): 8 4.00 [broad m, 1H, -CH,CH(OH)CH,—], 3.65 (s, 3H,
-OCH,), 3.06 (s, 1H, -OH), 2.58 [dd, 1H, J = 17.6 and 2.8
Hz, ((HO)CHCH,C(=0)-], 2.47 [dd, 1H, J = 17.6 and 9.1 Hz,
—(HO)CHCH,C(=0)-], 2.40 [t, 2H, J = 7.5 Hz, (O=)CCH —
CH,-],2.28 (t,2H, J=7.5 Hz, -CH,~-CH,-COOMe), 1.8-1.1
(m, 20H, alkyl chain H), 0.87 (1, 3H, J = 7.0 Hz, -CH,). 1*C
NMR: 6 212.6 (C=0, ketone), 174.3 (C=0 ester), 67.6
[-CH,~HC(OH)-CH,-], 51.4 (-OCH;), 48.9, 43.6, 36.4,
34.1,31.3,29.4,29.3,29.1, 29.1, 25.4, 24.9, 23.3,22.4, 13.9
(-=CH,). IR (KBr) em™': 3344, 3258, 2954, 2925, 2850, 1737,
1703. m.p.: 42-43°C. Silylated derivative 6a retention time
14.2 min, GC-MS (EI): m/z 387 (MH*, 0.9%), 371 (M* - 15,
21%), 315 M* - CH, |, 11%), 273 (M- C,H,;0, 21%), 215
(Cy1H,;30,5i, 34%), and 99 (C,H,,0, 100%).

'H NMR of methyl 10-hydroxy-12-keto octadecanoate
(5b): 6 4.00 [broad m, 1H, -CH,CH(OH)CH,-], 3.65 (s, 3H,
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—-OCH,;), 3.06 (broad s, 1H, -OH), 2.58 [dd, 1H, J = 17.5 and
2.8 Hz, -(HO)CHCH,C(=0)-], 2.47 [dd, 1H, J = 17.5 and 9.1
Hz, -(HO)CHCH,C(=0)-], 2.40 [z, 2H, J = 7.5 Hz, «(O=)C-
CH,CH,-], 2.28 (¢, 2H, J = 7.5 Hz, -CH,—CH,— COOMe),
1.8-1.1 (m, 22H, alkyl chain H), 0.86 (¢, 3H, J = 6.8 Hz,
~CH,). *C NMR: § 212.7 (C=0, ketone), 174.3 (C=0 ester),
67.6 [-CH,-HC(OH)-CH,-], 51.4 (-OCH,;), 48.9, 43.7,
36.4,34.1, 31.6, 29.5, 29.3, 29.1, 29.1, 28.8, 25.4, 24.9, 23.6,
22.5, 14.0 (-CHy). IR (KBr) cm™: 3529, 3445, 2925, 2850,
1740, 1692. m.p.: 49.049.5°C. Silylated derivative 6b reten-
tion time 15.7 min, GC-MS (EI): m/z 401 (MH*, 0.4%), 385
(M*—-15,31%), 315 (M" - CH, 5, 17%), 273 (M" - C¢H, s0,
17%), 229 (C,,H,50,5i, 48%), and 113 (C;H,;0, 100%).

"H NMR of methyl 13,13-dimethyl-10-hydroxy-12-keto
tetradecanoate (5d): & 4.00-3.90 [broad m, 1H, -CH,CH
(OH)CH,-], 3.66 (s, 3H, -OCH,), 3.0-2.7 (s, 1H, “OH), 2.68
(dd, 1H, J = 17.9 and 2.5 Hz, -(HO)CHCH,C(=0)-], 2.52
[dd, 1H, J=17.9 and 9.1 Hz, ((HO)CHCH,C(=0)-], 2.29 (t,
2H, J =17.5 Hz, -CH,-CH,-COOMe), 1.7-1.2 (m, 15H, alkyl
chain H), 1.13 [s, 9H, C(CH,),]. '*C NMR: § 218.0 (C=0,
ketone), 174.4 (C=0 ester), 67.8 [-CH,-HC(OH)-CH,—],
51.5 (-OCHj;), 44.4, 43.1, 36.5, 34.2,29.6, 29.4, 29.2, 29.2,
26.3, 25.6, 25.0. IR (KBr) cm™!: 3519, 2930, 2856, 1740,
1704. m.p.: ca. 10°C. Silylated derivative 6d retention time
12.4 min, GC-MS (EI): m/z 373 (MH*, 2%), 357 (M™* - 15,
12%), 283 (M* — C;H,0OSi, 11%), 273 (M* — C;H,,0, 13%),
201 (C,,H,,0,5i, 15%), 57 (C,Hy, 100%).

"H NMR of methyl 10-hydroxy-12-keto-12-phenyl dodec-
anoate (5e): 8 7.95-7.93 (m, 2H, aromatic H), 7.60-7.55 (m, 1H,
aromatic H), 7.48-7.45 (m, 2H, aromatic H), 7.34 (s, IH, —-OH),
4.20 [broad m, 1H, -CH,CH(OH)CH,-], 3.65 (s, 3H, -OCH,),
3.16 [dd, 1H, J =17.7 and 2.6 Hz, (HO)CHCH,C (=0)-], 3.02
[dd, 1H, J=17.7 and 9.0 Hz, (HO)CHCH,C (=0)-], 2.29 (t,
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2H, J = 7.5 Hz, -CH,-CH,-COOMe), 1.9- 1.1 (m, 15H,
alkyl chain H). '3C NMR: & 201.0 (C=0, ketone), 174.3
(C=0 ester), 139.8 (aromatic C), 133.5 (aromatic C), 128.7
(aromatic C), 128.1 (aromatic C), 126.1 (aromatic C), 67.8
[-CH,-HC(OH)-CH,-], 51.4 (-OCH;), 45.0, 36.5, 34.1,
29.6,29.5,29.4,29.2,29.1, 25.7, 25.5, 24.9. IR (KBr) cm™":
3378, 3060, 3024, 2930, 2850, 1741, 1682, 1597, 1581, 1449,
1436. m.p.: 48.5-50°C. Silylated derivative 6e retention time
18.0 min, GC-MS (EI): m/z 392 (M*, 1%), 377 (M* - 15,
26%), 302 (M* — C;H,0Si, 4%), 273 (M* - CgH-0, 7%), 221
(C,,H,,0,5i, 41%), and 105 (C;H;0, 100%).

RESULTS AND DISCUSSION

Fatty compounds containing hydroxy (14) or keto (15-18)
groups are well documented and have been thoroughly char-
acterized (19,20). Several research groups have reported the
synthesis of fatty compounds containing both a hydroxy and
a keto group in the alkyl chain (21-23), although we could
find no references describing fatty compounds containing the
hydroxy and ketone moieties in a 1,3-position (B-hydroxy ke-
tones) relative to one another. This work describes the second
step of a facile two-step synthesis to prepare such compounds
as well as their characterization.

Several methods based on AICl, (11), titanous chloride
(24), Raney nickel (7-12), ozone (11), or peracids (25) can
be used to convert the isoxazoline ring into B-hydroxy car-
bonyl compounds by cleaving the isoxazoline’s weak N-O
bond. We utilized the Raney nickel procedure outlined by
Curran and coworkers (7-9) because it appeared to be most
suitable based on the mild reaction conditions and short reac-
tion times. Scheme 2 depicts the general reaction sequence
utilized to convert the fatty ester A>-isoxazoline compounds,

o)

ressss==s=s=s===-= E )J\ x """"""""I

! MeO” (CH,)g ‘]/\[( :

' H, OH NH H,0 |

E y

0 0
)I\ R Raney nickel/H, )I\ R
MeO (CH,)g W >  MeO (CH.)g —|/\”/
MeOH/H,0 or THF/H,0
O—N orR O
B203
3a R=—(CH,),CH, 5a-e R"=H
3b R =—(CH,),CH, D
3¢ R = —(CH,),CH, 6a-e R”=-Si(CHy);
3d R = r-Butyl
3e R =phenyl
SCHEME 2.

JAOCS, Vol. 79, no. 4 (2002)



354

3, into their corresponding B-hydroxy carbonyl compounds,
5. The mechanism purportedly proceeds through the interme-
diacy of B-hydroxy ketimine 4, which is rapidly hydrolyzed
to B-hydroxy carbonyl compound 5 by the water present in
the reaction media (7-9).

Typically, the reactions are carried out at room tempera-
ture in a flask under a constant hydrogen atmosphere, at
MeOH/H, 0O solvent ratios ranging between 5:1 and 6:1, with
a catalytic amount of Raney nickel. Boric acid is added to
buffer the reaction media and aid in the hydrolysis of the car-
bon-nitrogen double bond of intermediate 4. The reaction
proceeds smoothly, and TLC can be used conveniently to
monitor the reaction’s progress. Generally, the reactions are
complete within 17-22 h. The reaction parameters and yields
for the conversion of isoxazolines into -hydroxy ketones are
listed in Table 1. During the course of this research, no evi-
dence of intermediate 4 was observed under the conditions
utilized to perform the desired transformations.

The MeOH/H,0 reaction medium was well suited for all
the isoxazolines utilized except isoxazoline 3e, which con-
tained a phenyl ring. Initial attempts to reductively cleave this
isoxazoline using MeOH/H,O at 6:1 failed because the addi-
tion of water prompted precipitation of the dissolved isox-
azoline. Efficient reaction of 3e with hydrogen (Raney nickel
catalyst) was thus not possible due to the heterogeneous na-
ture of the reaction mixture. By using THF (a better solvent
with which to dissolve 3e) rather than MeOH, the precipita-
tion of 3e was avoided and the reaction completed.

To confirm the structures of the B-hydroxy ketone fatty
ester compounds and determine the position of the hydroxy
and ketone moieties in their alkyl chains, the hydroxyl groups
in 5a-e were converted to their corresponding trimethylsilyl
derivatives 6a-e (Scheme 2) and subsequently analyzed by
positive EI GC-MS. The electron impact mass spectra for 6b,

TABLE 1

J.A. KENAR

shown in Figure 1, illustrates the observed fragment ions de-
rived from this molecule and is demonstrative of all the -
hydroxy ketone fatty ester compounds (6a—e) examined.

As can be seen for 6b, the [M]* and [M + H]* molecular
ions are in very low abundance, a commonly observed trend
for trimethylsilyl-containing compounds (26). This was also
found to be the case for 6a and 6¢c—e. Another prominent frag-
ment ion, typically observed for compounds containing the
trimethylsilyl group, is the [M — CH,]* ion generated by loss
of a methyl group from the silicon atom (26). In the case of
6b, this cleavage gives an m/z 385 ion in 31% relative abun-
dance (cleavage A, Fig. 1). Fragmentation along the fatty
compound alkyl chain occurs selectively as evidenced by
cleavages B and C « to the ketone moiety. Cleavage B (due
to loss of a C(H ; fragment) affords a C;(H;,0,Si m/z 315
fragment ion with a relative abundance of 17%. Likewise,
cleavage at location C results in a C;H, ;0 fragment ion with
m/z 113 and represents the base peak at 100% relative abun-
dance. Cleavage also occurs predominantly o to the
trimethylsilyl ether group at cleavage sites D and E. Cleavage
at D gives loss of a CgH 5O fragment and results in a
C, 4H29O3Si m/z 273 fragment ion in 17% relative abundance;
cleavage at E (loss of C,)H 4O, fragment) gives a
C,,H,50,Si molecular ion with m/z 229 in 48% relative abun-
dance. From these fragmentation patterns, the trimethylsilyl
ether group and the ketone positions are readily established
to be at the C-10 and C-12 carbons of the alkyl chain in 6b,
respectively. Similar interpretations of the mass spectra for
compounds 6a and 6¢—e indicate their trimethylsilyl ether and
ketone groups, respectively, are located at the C-10 and C-12
carbons of the alkyl chain. Moreover, from these analyses it
is apparent the hydroxy and ketone positions in fatty [-
hydroxy ketones Sa—e are located at the same positions along
the alkyl chains as determined in 6a—e.

Reaction Conditions, Yields, Melting Points, and Selected "3C NMR Signals of Fatty Ester B-Hydroxy Ketones, 5a—e

B-Hydroxy ketone

0 13C NMR signals© (ppm)
R
Meo)k(CHz)B—(Y Reaction Solvent Yield? m.p.b Carbinyl Carbonyl
OH O time (h) system (%) (°C) —CH(OH)- —-((=0)-
5a, R = ~(CH,),CH, 18 MEOH/H,0 73  42-43 67.6 212.6
(5.8:1)
5b, R = ~(CH,),CH, 20 MEOH/H,0 83  49-49.5 67.6 212.7
(5.8:1)
5¢, R = ~(CH,),CH, 22 MEOH/H,0 92 50-51 67.6 212.7
(6:1)
5d, R = t-Butyl 17 MEOH/H,O 92 ca. 10 67.8 218
(5:1)
5e, R =Phenyl 21 THF/H,O 84 53-55 67.8 201
(5.8:1)

Isolated yields.
bMelting points obtained from recrystallized samples.
“NMR spectrum obtained with CDCl, as solvent.
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FIG. 1. Positive electron impact mass spectrum of trimethylsilylated fatty ester B-hydroxy ketone 6b.

Also shown in Table 1 are the '3C NMR signal assign-
ments for the carbinyl [-CH(OH)-] and the carbonyl carbons
[-C(=0)-] in the alkyl chain of the B-hydroxy ketone fatty
compounds, Sa—e. As can be seen, the carbinyl carbon’s
chemical shift is nearly identical regardless of the terminal R
group. On the other hand, the carbonyl carbon’s chemical
shift is quite dependent upon the nature of the terminal R
group, most likely because of its proximity to the R group. It
is interesting to note the upfield (6 201 ppm) and downfield
(6 218 ppm) chemical shifts between the carbonyl carbon in
5d (R = t-butyl) and Se (R = phenyl), respectively, relative to
the carbonyl carbon signal in 5a—¢ (R = alkyl) at § 212 ppm.

Insight into how the relative 1,3-proximity of the hydroxyl
and ketone groups affects the '3C chemical shifts for the
carbinyl and carbonyl carbons can be gained by comparing
the chemical shift data obtained for methyl 10-hydroxy-12-
keto octadecanoate (5b) with the data presented by Tulloch
for methyl 10-hydroxy-octadecanoate (19) and methyl 12-
oxo-octadecanoate (20) as shown in Table 2.

As can be seen, the BC chemical shift for the C-10
carbinyl carbon in 5b is moved upfield 4.2 ppm relative to the
C-10 carbinyl carbon in methyl 10-hydroxy-octadecanoate,
whereas the carbonyl carbon in 5b is shifted downfield 1.8
ppm relative to methyl 12-oxooctadecanoate. By assuming
all other interactions are equal, it appears the carbonyl group
in 5b is exerting a definite shielding effect on the C-10 hy-
droxy carbon, whereas the hydroxyl group is exerting only a
slight (negligible) deshielding effect on the C-12 carbonyl
carbon.

These Raney nickel-mediated reductions of fatty ester A>-
isoxazolines represent a convenient method to unmask the isox-
azoline heterocycle and obtain fatty B-hydroxy ketone com-
pounds in good overall yields. The isoxazoline ring opening

TABLE 2

Selected "3C NMR Signals for the C-10 Carbinyl and C-12 Carbonyl
Carbons of Methyl 10-Hydroxy-12-oxooctadecanoate (5b), Methyl
10-Hydroxy-Octadecanoate and Methyl 12-Oxooctadecanoate

13C NMR signals? (ppm)

C-10 C-12
Fatty ester Carbinyl Carbonyl
O
12_-(CHy)sCH
Meo)k(CHz)s 10 (CH2)sCH3 67.6 212.7
OH O
Methyl 10-hydroxy-12-oxooctadecanoate
5b
2 b
CH,)-CH 71.83
MeOJI\(CHz)s—m(\/( 2)sCHs
OH
Methyl 10-hydroxy-12-octadecanoate
(0]
12_(CHp)sCH — 210.9¢
Meo)k(CHz)a—/Y( 2)sCH3

o]
Methyl 12-oxo-octadecanoate

Al 3C NMR chemical shifts reported are from spectra obtained in CDCI;.
bSee Reference 19.
“See Reference 20.
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combined with easy preparation of the precursor fatty ester
A*-isoxazoline compounds (derived from the reaction be-
tween methyl 10-undecenoate and nitrile oxides) makes this
overall two-step procedure an attractive way to prepare fatty
ester compounds containing the B-hydroxy ketone function-
ality, an outcome not readily accessible by other approaches.
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