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An easy, direct, general, and efficient samarium diiodide-mediated preparation of 3-hydroxyacids1 in
high yield by reaction of different aldehydes or ketones with commercially available iodoacetic acid is
described. The application of different esterification procedures to the crude 3-hydroxyacids so obtained
afforded the corresponding 3-hydroxyesters. Also, the cyclization of crude 3-hydroxycarboxylic acids
allowed the preparation ofâ-lactones. A mechanism is proposed to explain the synthesis of 3-hydroxyacids
1.

Introduction

In planning and executing polyfunctionalized molecules
syntheses it is desirable to minimize the number of operations
in order to increase the overall yield of the process. However,
this approach finds prompt limitations; one of the main factors
that eventually determines the lengthiness of some complex
molecules preparations is the protection/deprotection program
of functional groups to be adopted.1 Amid the different
functional groups present in an organic molecule, the carboxylic
acid moiety has proved to be especially clashing against some
reaction conditions (i.e., organometallic reagents, enolates, or
strong bases); thus, it has to be masked through the synthetic
sequence.

Carboxylic 3-hydroxyacids are important building blocks and
have been used to prepare a number of important compounds
such asâ-amino acids,2â-lactams,3 pheromones,4 and â-lac-
tones.5 3-Hydroxyacids are also important subunits6 of polyketide
natural products such as amphotericin B,7 tylosin, and rosa-

ramicin,8 and poly(3-hydroxyalkanoates) (PHAs) are polymers
that serve as storage material for bacteria9 and have been
detected in numerous biological systems.10 In addition, the
closely relatedâ-lactones have emerged as important synthetic
targets due to their occurrence in biologically active natural
products11 (such as lipstatin,12 lupeolactone,13 or valilactone14),
utility as versatile synthetic intermediates,15 and use as mono-
mers for the preparation of biodegradable polymers.16

Generally, the syntheses described in the literature for
3-hydroxyacids orâ-lactones imply the previous preparation
of the corresponding 3-hydroxyesters, which are further hydro-
lyzed. 3-Hydroxyesters are generally obtained by condensation
of enolates derived from esters with carbonyl compounds17 or
reduction of 3-oxoesters.5,18 A straight synthesis of 3-hydroxy-
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acids 1 that obviates this protection-deprotection sequence
would be an alternative synthetic method of great interest.

We recently described the synthesis ofR,â-unsaturated
carboxylic acids by the SmI2-mediated reaction of dibromoacetic
acid with different aldehydes (this reaction does not work with
ketones as substrates).19 To the best of our knowledge and
excluding the pinacol-coupling-type reactions of aldehydes
bearing a carboxylic acid group,20 this transformation constitutes
the first example in which a new C-C bond is promoted by
SmI2 in the presence of a carboxylic acid function.21 In the
present paper we disclose a new, easy, and efficient access to
3-hydroxyacids1 in high yield by direct reaction of aldehydes
and ketones2 with 2-iodoacetic acid in the presence of SmI2.
In addition, preparation of other derivatives from 3-hydroxy-
acids, such as different esters andâ-lactones, is also described.

Results and Discussion

Synthesis of 3-Hydroxyacids 1.Initially, we studied the
reaction of 2-iodoacetic with aldehydes. Accordingly, reaction
of a solution of different aldehydes2 (1 equiv) and 2-iodoacetic
(1.2 equiv) in 2 mL of THF with 3.2 equiv of SmI2 (0.1 M in
THF) at room temperature for 3.5 h afforded the corresponding
3-hydroxyacids1 in good yields (>60%) (Scheme 1 and Table
1, entries 1-7). The solution of SmI2in THF was rapidly
obtained (10 min) by reacting diiodomethane with samarium
powder in the presence of sonic waves.22

As shown in Table 1, the reaction was carried out on different
aliphatic aldehydes (linear, cyclic, branched, and unsaturated).
It is noteworthy that, in opposition to other previously described

reactions of enolates derived from different carboxylic acid
derivatives and other anionic reagents,23 this aldol-type reaction
can be performed on easily enolizable (Table 1, entry 7) or
sterically hindered aldehydes (Table 1, entry 3). However, the
reaction does not work with aromatic aldehydes, and the
corresponding pinacol (derived from an intermolecular pinacolic
coupling of the aldehyde induced by SmI2) was obtained instead
of the 3-hydroxyacid1.

On this basis, we also attempted the reaction on ketones under
the same conditions. No significant differences were observed
when ketones were used instead of aldehydes (Scheme 1 and
Table 1, entries 8-12). This aldol-type reaction appears to be
general and can be carried out with aromatic and aliphatic (linear
and cyclic) ketones.

It should be noted that the following extraction protocol on
the crude reaction products is essential to reproduce the isolated
yields of 3-hydroxyacids1 presented in Table 1: the crude
reaction material was washed with an ice-cooled saturated
NaHCO3 solution and the aqueous phase was acidified (ice-
cooled 1 N aqueous HCl solution) and extracted with ice-cooled
diethyl ether (see Experimental Section). After extractions, the
3-hydroxyacids were obtained with analytical purity, and
consequently, no further purification was necessary. When the
same extraction protocol was performed at room temperature,
unpurified compounds1 were isolated. Following this purifica-
tion routine the synthesis of 3-hydroxyacids1 was carried out
on a considerable laboratory scale (1e was obtained from 3
mmol of 2e).

Other purification protocols of crude 3-hydrohyacids previ-
ously described were inefficient. Thus, purification by column
chromatography of crude compounds on standard silica gel or
neutral silica in different EtOAc/hexane mixtures did lead to
very low yields of1;24 recrystallization of the crude compounds
1 from toluene afforded impure 3-hydroxyacids1,6f and
purification using ion-exchange resin [Amberlite ira-400(Cl)]
did not give optimal yields of1.

Synthesis of 3-Hydroxyesters 4-6 and â-Lactones 7.To
test the versatility of our methodology, compounds1 prepared
as above were directly employed on the synthesis of various
esters. Three different esterification procedures were performed
on the crude reaction products (without purification)1a and1d
(Scheme 2).
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SCHEME 1. Synthesis of 3-Hydroxyacids 1 TABLE 1. Synthesis of 3-Hydroxyacids 1

entry 1 R1 R2 yielda

1 1a i-Bu H 99
2 1b s-Bu H 87
3 1c t-Bu H 65
4 1d n-C7H15 H 85
5 1e Me2CdCH(CH2)2CH(Me)CH2 H 60
6 1f cyclohexyl H 86
7 1g PhCH2 H 78
8 1h Et Et 65
9 1i n-C5H11 Me 81
10 1j Ph Me 78
11 1k -(CH2)4- 78
12 1l -(CH2)5- 99

a Isolated yield after cold acid-base extraction (see Experimental
Section), based on starting carbonyl compound2.
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In the case of1a, treatment with a solution of diazomethane
in diethyl ether25 or with benzyl bromide in the presence of
DBU26 afforded the corresponding methyl ester4a or benzyl
ester5a in 92% and 60% yield, respectively (yield based on
starting aldehyde 3-methylbutanal2a).

The successive reaction of the crude reaction product1d with
thionyl chloride and ethanol27 gave the ethyl ester6d in 61%
overall yield.

Significantly, â-lactones7 can be isolated after cyclization
of the obtained crude 3-hydroxyacids1 according to a modified
procedure based on that of Masamune.28 Accordingly, the crude
3-hydroxyacids1d and1g (without purification) were treated
successively with a mixture of 2,2′-dipyridyl disulfide, triph-
enylphosphine,29 and Hg(CH3SO3)2 in acetonitrile at 50°C to
give the correspondingâ-lactones7d and7g in 50% and 68%
yield, respectively (yields based on aldehydes2d and 2g,
respectively).

Synthesis of lactone7g has been previously accomplished
according to a five-steps sequence: (a) reaction of Meldrum’s
acid with 2-phenylacetyl chloride, (b) treatment of the so-
obtained acylated Meldrum’s acid with boiling ethanol, (c)
reduction of ethyl 3-keto-4-phenylbutanoate, (d) hydrolysis
(KOH, 0 °C) of ethyl 3-hydroxy-4-phenylbutanoate, and (e)
lactonization of theâ-hydroxy acid.30 Flash chromatography
purification of the hydroxyester intermediate and recrystalliza-
tion of theâ-hydroxyacid1g were necessary. The overall yield
(71%) of these five steps is close to that herein described (68%)
by direct reaction of iodoacetic with 2-phenylacetaldehyde.

Synthesis of lactone7d has been previously described also.
Therein, reaction of octanal with a ketene thioacetal derived
from acetic acid afforded7d in 35% overall yield.31

Synthesis of products1 can be explained assuming that after
reaction of 2 equiv of SmI2 with iodoacetic acid, a samarium
enolate8 is generated. The aldol-type reaction of this enolate
with carbonyl compounds2 affords, after hydrolysis, the
corresponding 3-hydroxyacid1 (Scheme 3).

A questionable aspect of this mechanism is the proposition
of a samarium enolate derived from iodoacetic acid8. There is
no direct evidence for the existence of such an anionic
intermediate. However, a radical mechanism could be rejected
considering that no differences were observed during the course
of the reaction or on the reaction outcome when it was
performed in the dark or in the presence of AIBN. For instance,
compound1f was obtained in 78% yield (reaction in the dark)
and hydroxyacid1j was prepared in 72% yield in the presence
of AIBN. Possibly after enolate formation the tautomeric form
I2SmCH2CO2H might evolve to the most stable counterpart
CH2dC(OH)OSmI2. This could be argued considering the high
oxophilic character exhibited by the Sm(III) ions,32 which makes
the tautomer CH2dC(OH)OSmI2 capable of coexisting in the
presence of a hydroxyl group. Reinforcing this argument is that
â-hydroxy samarium enolates were previously generated by
treating the corresponding 2-chloro-3-hydroxyesters33 or amides34

with samarium diiodide to afford, after aâ-elimination reaction,
the correspondingR,â-unsaturated ester or amide. Byproducts,
such as those generated from the hydrolysis of the enolate by
the alcohol function, were not detected.

Conclusions

In this paper we presented an easy, simple, general, and
efficient preparation of 3-hydroxyacids1 by reaction of different
aldehydes or ketones2 with commercially available iodoacetic
acid promoted by samarium diiodide. This transformation takes
place in high yield. In addition, an easy preparation of different
esters4-6 or â-lactones7 derived from 3-hydroxyacids1 is
also described.

Experimental Section

General Procedure for the Synthesis of Compounds 1.To a
solution of 1 equiv (0.5 mmol) of different aldehydes or ketones
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SCHEME 2. Synthesis of 3-Hydroxyesters 4-6 and
â-Lactones 7

SCHEME 3. Proposed Mechanism for the Synthesis of
Products 1

Concellón and Concello´n
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and 1.2 equiv of iodoacetic acid in 2 mL of THF, under a nitrogen
atmosphere, was added dropwise a 0.1 M solution of SmI2 (3.2
equiv) in THF at room temperature. The reaction mixture was stirred
for 3.5 h before it was quenched with 8 mL of 0.1 N HCl aqueous
solution and extracted with Cl2CH2 (3 × 8 mL), and the solvents
were evaporated under reduced pressure. The crude reaction was
then diluted in 3 mL of diethyl ether, and the organic solution was
washed once with an ice-cooled saturated NaHCO3 solution (2 mL).
The basic aqueous layer was acidified with ice-cooled 1 N HCl-
(aq) to a pH of 2-3, and the product was re-extracted in the organic
layer with ice-cooled diethyl ether (3× 5 mL). The combined
organic extracts were dried over MgSO4, filtered, and evaporated
under reduced pressure, yielding pure 3-hydroxyacids1, which were
directly characterized without further purification.

3-Hydroxy-5-methylhexanoic Acid (1a).Details for1a can be
found in ref 35.

3-Hydroxy-4-methylhexanoic Acid (1b). A 1:1 mixture of
diastereoisomers.1H NMR (300 MHz, CDCl3): 5.70 (s, 2H), 3.89-
3.83 (m, 1H), 3.81-3.75 (m, 1H), 2.45-2.28 (m, 4H), 1.47-1.29
(m, 2H), 1.15-1.00 (m, 4H), 0.82-0.76 (m, 12H).13C NMR (75
MHz, CDCl3): δ 177.9 (C), 177.8 (C), 71.6 (CH), 71.0 (CH), 39.7
(2 × CH), 38.6 (CH2), 37.7 (CH2), 25.3 (CH2), 24.9 (CH2), 14.3
(CH3), 13.7 (CH3), 11.6 (CH3), 11.3 (CH3). MS (70 eV, EI)m/z
128 (M+ - H2O, 2), 89 (100), 71 (68), 57 (15). HRMS (70 eV)
calcd for C7H14O3 [M + - H2O] 128.0838, found 128.0839. IR
(neat): 3422, 2924, 1717, 1458 cm-1. Rf ) 0.3 (hexane/EtOAc
3:1). Anal. Calcd for C7H14O3: C, 57.51; H, 9.65. Found: C, 57.47;
H, 9.60.

3-Hydroxy-4,4-dimethylpentanoic Acid (1c).Details for1ccan
be found in ref 36.

3-Hydroxydecanoic Acid (1d).Details for1d can be found in
ref 37.

3-Hydroxy-5,9-dimethyldec-8-enoic Acid (1e).A 1:1 mixture
of diastereoisomers.1H NMR (300 MHz, CDCl3): 5.07-5.03 (m,
2H), 5.05 (s, 2H), 4.20-4.00 (m, 2H), 2.56-2.34 (m, 4H), 1.97-
1.92 (m, 4H), 1.75-1.50 (m, 14H), 1.43-1.11 (m, 8H), 0.95-
0.85 (m, 6H).13C NMR (75 MHz, CDCl3): δ 177.4 (C), 131.3
(C), 124.5 (CH), 66.1 (CH), 64.7 (CH), 43.8 (CH2), 43.7 (CH2),
41.7 (CH2), 41.1 (CH2), 37.6 (CH2), 36.5 (CH2), 29.0 (CH), 28.6
(CH), 25.6 (CH3), 25.3 (CH2), 25.2 (CH2), 19.9 (CH3), 18.9 (CH3),
17.6 (CH3). MS (70 eV, EI)m/z 214 (M+, 7), 196 (5), 136 (100),
129 (78), 109 (48), 95 (62), 82 (61), 56 (56). HRMS (70 eV) calcd
for C12H22O3 [M +] 214.1569, found 214.1567. IR (neat): 3411,
2924, 1714, 1378, 738 cm-1. Rf ) 0.3 (hexane/EtOAc 3:1). Anal.
Calcd for C12H22O3: C, 67.26; H, 10.35. Found: C, 67.20; H, 10.31.

3-Cyclohexyl-3-hydroxypropanoic Acid (1f).1H NMR (300
MHz, CDCl3): 6.93 (s, 1H), 3.77 (dd,J ) 9.2, 3.1 Hz, 1H), 2.53
(dd,J ) 16.3, 3.1 Hz, 1H), 2.42 (dd,J ) 16.3, 9.3 Hz, 1H), 1.91-
0.89 (m, 11H).13C NMR (75 MHz, CDCl3): δ 178.1 (C), 72.2
(CH), 42.9 (CH), 38.4 (CH2), 28.7 (CH2), 28.1 (CH2), 26.2 (CH2),
26.0 (CH2), 25.9 (CH2). MS (70 eV, EI)m/z 154 (M+ - H2O, 4),
136 (10), 95 (16), 89 (100), 68 (20). HRMS (70 eV) calcd for
C9H16O3 [M + - H2O] 154.0994, found 154.1021. IR (neat): 3054,
2930, 1708, 1265, 895 cm-1. Rf ) 0.3 (hexane/EtOAc 3:1). Anal.
Calcd for C9H16O3: C, 62.77; H, 9.36. Found: C, 62.85; H, 9.40.

3-Hydroxy-4-phenylbutanoic Acid (1g).Details for1g can be
found in ref 38.

3-Ethyl-3-hydroxypentanoic Acid (1h). 1H NMR (300 MHz,
CDCl3): 2.50 (s, 2H), 1.56 (q,J ) 7.3 Hz, 2H), 1.55 (q,J ) 7.3
Hz, 2H), 0.86 (t,J ) 7.3 Hz, 6H).13C NMR (75 MHz, CDCl3): δ
176.9 (C), 73.8 (C), 42.0 (CH2), 31.0 (2× CH2), 7.8 (2× CH2).

HRMS (70 eV) calcd for C7H14O3 [M + - Et] 117.0552, found
117.0551. IR (neat): 2955, 1704, 1468 cm-1. Rf ) 0.35 (hexane/
EtOAc 3:1). Anal. Calcd for C7H14O3: C, 57.51; H, 9.65. Found:
C, 57.55; H, 9.68.

3-Hydroxy-3-methyloctanoic Acid (1i). 1H NMR (300 MHz,
CDCl3): 6.52 (br s, 1H), 2.50 (AB syst,J ) 15.8 Hz, 2H), 1.53-
1.17 (m, 11H), 0.84 (t,J ) 6.2 Hz, 3H). 13C NMR (75 MHz,
CDCl3): δ 177.1 (C), 71.5 (C), 44.5 (CH2), 41.9 (CH2), 32.1 (CH2),
26.4 (CH3), 23.5 (CH2), 22.5 (CH2), 13.9 (CH3). HRMS (70 eV)
calcd for C9H18O3 [M + - H2O] 156.1150, found 156.1163. IR
(neat): 2935, 1706, 1405, 1265, 738 cm-1. Rf ) 0.32 (hexane/
EtOAc 3:1). Anal. Calcd for C9H18O3: C, 62.04; H, 10.41. Found:
C, 62.10; H, 10.46.

3-Hydroxy-3-phenylbutanoic Acid (1j). 1H NMR (300 MHz,
CDCl3): 7.37-7.10 (m, 5H), 2.90 (d,J ) 15.8 Hz, 1H), 2.72 (d,
J ) 15.8 Hz, 1H), 1.15 (s, 3H).13C NMR (75 MHz, CDCl3): δ
176.9 (C), 146.2 (C), 128.3 (CH), 127.0 (CH), 124.2 (CH), 72.8
(C), 45.9 (CH2), 30.4 (CH3). HRMS (70 eV) calcd for C10H12O3

[M + - H2O] 162.0680, found 162.0676. IR (neat): 2979, 2619,
1702, 1495 cm-1. Rf ) 0.3 (hexane/EtOAc 3:1). Anal. Calcd for
C10H12O3: C, 66.65; H, 6.71. Found: C, 66.63; H, 6.68.

2-(1-Hydroxycyclopentyl)acetic Acid (1k).1H NMR (300 MHz,
CDCl3): 6.62 (br s, 1H), 2.56 (s, 2H), 1.74-1.13 (m, 8H).13C
NMR (75 MHz, CDCl3): δ 176.7 (C), 79.7 (C), 44.2 (CH2), 39.5
(2 × CH2), 23.6 (2× CH2). HRMS (70 eV) calcd for C8H14O3

[M + - H2O] 126.0680, found 126.0673. IR (neat): 2941, 1711,
1408, 1270 cm-1. Rf ) 0.35 (hexane/EtOAc 3:1). Anal. Calcd for
C7H12O3: C, 58.32; H, 8.39. Found: C, 58.36; H, 8.42.

2-(1-Hydroxycyclohexyl)acetic Acid (1l).1H NMR (300 MHz,
CDCl3): 6.14 (br s, 1H), 2.49 (s, 2H), 1.69-1.21 (m,10).13C NMR
(75 MHz, CDCl3): δ 176.9 (C), 70.4 (C), 45.0 (CH2), 37.2 (2×
CH2), 25.3 (CH2), 21.8 (2 × CH2). HRMS (70 eV) calcd for
C10H12O3 [M +] 158.0943, found 158.0957. IR (neat): 2938, 1713,
1406, 1266, 985 cm-1. Rf ) 0.3 (hexane/EtOAc 3:1). Anal. Calcd
for C8H14O3: C, 62.04; H, 10.41. Found: C, 62.09; H, 10.47.

Synthesis of Methyl 3-Hydroxy-5-methylhexanoate (4a).N-
Nitroso-N-methylurea (12.1 mmol) was added to a solution of KOH
50% (6.75 mL) and diethyl ether (12.5 mL), and the mixture was
stirred for 20 min at 0°C. Then the mixture was cooled in the
refrigerator for 3-4 h to obtain a solution of diazomethane. To a
solution of crude 3-hydroxyacid1a (0.5 mmol, 1 equiv) in diethyl
ether (15 mL) was added the previously prepared diazomethane
solution. The mixture was stirred for 20 min, and then the solvents
were eliminated under vacuum to give4a, which was obtained with
analytical purity. Consequently, no further purification was neces-
sary.1H NMR (300 MHz, CDCl3): 4.08-3.99 (m, 1H), 3.66 (s,
3H), 2.45 (dd,J ) 16.4, 3.4 Hz, 1H), 2.34 (dd,J ) 16.4, 8.7 Hz,
1H), 1.83-1.68 (m, 1H), 1.48-1.38 (m, 2H), 0.87 (d,J ) 6.6 Hz,
6H). 13C NMR (75 MHz, CDCl3): δ 173.4 (C), 66.0 (CH), 51.6
(CH3), 45.5 (CH2), 41.5 (CH2), 24.3 (CH), 23.1 (CH3), 21.9 (CH3).
HRMS (70 eV) calcd for C8H16O3 [M + - H2O] 142.0993, found
142.0967. IR (neat): 3054, 2927, 1731, 1265, 741 cm-1. Rf ) 0.4
(hexane/EtOAc 3:1). Anal. Calcd for C8H16O3: C, 59.97; H, 10.07.
Found: C, 59.95; H, 10.01.

Synthesis of Benzyl 3-Hydroxy-5-methylhexanoate (5a).To
a solution of crude 3-hydroxyacid1a (1 equiv, 0.5 mmol) in CH3-
CN (5.1 mL) DBU (1.05 equiv) and benzyl bromide (1.10 equiv)
were added at room temperature. The mixture was stirred overnight,
and solvents were removed on a rotary evaporator. The crude was
treated with CH2Cl2 (10 mL) and washed with 1 N HCl and H2O.
Finally, the solvent was removed under vacuum to give crude5a,
which was purified by flash column chromatography on silica gel
(hexane/EtOAc 3/1).1H NMR (300 MHz, CDCl3): 7.25 (s, 5H),
5.04 (s, 2H), 4.05-3.95 (m,1H), 2.74 (br s, 1H), 2.43 (dd,J )
16.9, 3.9 Hz, 1H), 2.34 (dd,J ) 16.4, 8.4 Hz, 1H), 1.73-1.61 (m,
1H), 1.39 (dd,J ) 9.0, 5.6 Hz, 1H), 1.34 (dd,J ) 9.0, 5.6 Hz,
1H), 0.83 (d,J ) 1.1 Hz, 3H), 0.81 (d,J ) 1.1 Hz, 3H).13C NMR
(75 MHz, CDCl3): δ 172.8 (C), 135.6 (C), 128.5 (2× CH), 128.3
(2 × CH), 128.2 (CH), 66.4 (CH2), 66.1 (CH), 45.5 (CH2), 41.7
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(CH2), 24.3 (CH), 23.2 (CH3), 21.9 (CH3). IR (neat): 3140, 2922,
1729, 1270 cm-1. Rf ) 0.35 (hexane/EtOAc 3:1). Anal. Calcd for
C14H20O3: C, 71.16; H, 8.53. Found: C, 71.18; H, 8.55.

Synthesis of Ethyl 3-Hydroxydecanoate (6d).To a solution
of crude 1d (1 equiv, 0.5 mmol) in ethanol (6 mL) was added
thionyl chloride (2 equiv) dropwise at 0°C. After complete addition,
the reaction mixture was stirred at room temperature overnight.
Excess ethanol and thionyl chloride were removed on a rotary
evaporator. The residue obtained was dried under vacuum, yielding
product6, which was obtained with analytical purity. Consequently,
no further purification was necessary.1H NMR (300 MHz,
CDCl3): 4.85 (br s, 1H), 4.02 (q,J ) 7.0 Hz, 2H), 4.06-3.87
(m, 1H), 2.44-2.12 (m, 2H), 1.50-1.00 (m, 15H), 0.74 (t,J )
7.3 Hz, 3H).13C NMR (75 MHz, CDCl3): δ 173.1 (C), 68.0 (CH),
60.6 (CH2), 41.2 (CH2), 36.4 (CH2), 31.7 (CH2), 29.4 (CH2),
29.1 (CH2), 25.3 (CH2), 22.5 (CH2), 13.9 (2× CH3). IR (neat):
3447, 2928, 1735, 1181, 723 cm-1. Rf ) 0.27 (hexane/EtOAc 3:1).
Anal. Calcd for C12H24O3: C, 66.63; H, 11.18. Found: C, 66.66;
H, 11.20.

General Synthesis of Lactones 7.The crude 3-hydroxyacids
1d or 1g (0.5 mmol) was treated according to a procedure previously
described.30

4-Heptyloxetan-2-one (7d).Details for7d can be found in ref
31.

4-Benzyloxetan-2-one (7g).Details for7g can be found in ref
30.
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