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Abstract—A general synthetic approach for the synthesis of prelactones and epi-prelactones V and E has been reported using an

Evans’ aldol reaction as the key step.
© 2007 Published by Elsevier Ltd.

B-Hydroxy-d-lactones represent an important structural
motif present in a large number of organic natural pro-
ducts! such as mevinolin and compactin,?® phomo-
lactone®® and massoialactone.?® Prelactones 1-7 isolated
from bafilomycin-producing microorganisms and vari-
ous polyketide macrolide producing microorganisms
belong to this class of compounds.® These lactones exhibit
properties such as ATPase inhibition and antibacterial,
antifungal and immunosuppressive activities.?®?* The
discovery of these molecules supports the widely
accepted hypothesis of step-by-step functionalization of
a growing polyketide chain in the biosynthesis of macro-
lides.> Furthermore, highly functionalized chiral §-lac-
tones have attracted considerable attention in recent
years due to their importance as building blocks in nat-
ural product synthesis.® Although there are many meth-
ods reported for the synthesis of prelactones, very few
are known for epi-prelactones.” Therefore, an efficient
and flexible approach for the enantioselective synthesis
of prelactones and epi-prelactones is essential. Herein,
we report a general route for the synthesis of prelactones
and epi-prelactones V and E, 3-6. The approach
described here also gives access to the other prelactones
as well as to additional derivatives with potential rele-
vance in biological studies (Fig. 1).
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The Evans’ asymmetric aldol reaction® was chosen as
the key step for the synthesis of these molecules. Thus,
aldol reaction of aldehyde 9 with (4R)-N-propionyl-4-
benzyloxazolidinone 8 using dibutylboron triflate and
triethylamine in DCM at —78 °C for 30 min provided
the syn aldol product 10 in 82% yield as a single diaste-
reomer. The chiral auxiliary was removed by transami-
dation to afford Weinreb amide 11. Amide 11 was
subjected to a Grignard reaction with MeMgl to afford
keto compound 12, which on stereoselective reduction
with  tetramethylammonium triacetoxyborohydride’
provided the 1,3-anti diol 13 (98:2 dr). The diol 13 was
protected as acetomde 14 and its structure confirmed
by *C NMR spectral studies.

After reductive debenzylation of compound 14, the alco-
hol was oxidized to the corresponding acid via a two
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step process; firstly to an aldehyde using IBX in DMSO
and then by perchlorite oxidation to the acid, which was
converted into methyl ester 15 on treatment with diazo-
methane in ether (52% over four steps). Exposure of
compound 15 to AcOH/H-O (4:1) at room temperature
for 2 h resulted in acetonide cleavage and subsequent
cyclization furnished the target prelactone V, 3 (Scheme

).

For the synthesis of epi-prelactone V, Weinreb amide 11
was treated with DIBAL-H to afford the aldehyde 16.
Grignard reaction of 16 with excess MeMgl in ether at
—15°C for 30 min afforded the 1,3-syn diol 17 in 85%
yield. The syn stereochemical relatlonshlp of diol 17
was verified by analysis of the '°C NMR spectrum of
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the corresponding acetonide 18. The chemical shifts of
the acetonide were observed at 98.7 and 19.7 ppm, in
agreement with values commonly observed for a syn
diol.' Debenzylation, IBX oxidation, conversion into
the acid and treatment with diazomethane as described
in Scheme 1 afforded ester 19. Treatment of compound
19 with AcOH/H,O (4:1) at rt afforded epi-prelactone
V, 4 in 88% yield (Scheme 2).

For the synthesis of prelactone E, the Weinreb amide 11
was treated with ethyl magnesium bromide to afford
ketone 20 in 78% yield. Stereoselective reduction of
the keto group wusing tetramethylammonium tri-
acetoxyborohidride® afforded 1,3-anti diol 21 (98:2 dr)
in 82% yield. After acetonide protection, the same

Bu,BOTE, ELN, CH,CL, )OL OH O oH
)H 78 c 30 min, 0~ °N OBn  NH(OMe)Me.HCI \}V)H/'\/\OBn
\—/ Bn O/\/\O %, Me,Al, DCE MeO
7 9 82% / 10 0°Cto-15°C, 1 h,90% 11
Ph Ph
0 OH OH OH
MeMgl, Et,0 (Me),NBH(OAc), 2,2- DMP, DCM
—_— —_— —_—
1t, 30 min, 76% OBn b 109C o1t OBn pprs, 1h,95%
12 85% 13
a)Pd/C, 1 h . OH
o o b) IBX, DCM, >(0 o AcOH : H,0 “
: DMSO, 2 h. : .
OBn OMe  rt,2h, 88%
¢) Na,HPO, 2H,0, o o0~ "o
14 ) gﬁcll\lo E::’O min 15 Prelactone V
30 min, overaﬁ yield 52% 3
Scheme 1.
0 OH OH OH
DIBAL-H, DCM | MeMgl, Et,0 2,2- DMP, DCM
n OBn —___. > OBn ~—___ >
78 0C, 2 h, 90% -150C, 30 min PPTS, | h
16 85% 17 95%
96:4
a)Pd/C, 1 h S OH
00 b) IBX, DCM, 00 o AcOH : H,0
DMSO, 2 h. 4:1 o
—_— e
OBn OMe . .,
¢) Na,HPO, 2H,0, i, 2 h, 88% 02> 0"
18 NaClO, 30 min 19 .
d) CHzNz.Ele epi-prelactone V
30 min, overall yield 52% 4
Scheme 2.
EtMgBr dry THF (Me),NBH(OAc) 2 2- DMP, DCM
11 4 3
30 min, 78% 10h, 00c tort PPTS 1h, 94%
8.5:1.5 de, 82%
a)Pd/C, 1h OH
e b) IBX, DCM, 0>(0 o AcOH : H,0 -
(:) 1 )NDII;AI’S(? 2H 'O \/:\l/'\/\L )
~ €) Na, 4. <50, OMe rt, 2 h, 90%
\/\l/'\/\OB“ NaCl0,, 30 min o~ o

d) CHN, E,0
30 min, overall yield 55%

Scheme 3.

Prelactone E

23 5



G. Sabitha et al. | Tetrahedron Letters 49 (2008) 919-922 921

OH OH
EtMgBr, dry
—_—

30 min, 90%

24
96 : 4

a)Pd/C, 1 h

b) IBX, DCM, o (0] (0]

DMSO0,2 h.
¢) Na,HPO, 2H,0,

NaClO, 30 min
d) CH,N, Et,0
30 min, overall yield 55% 26

Scheme 4.

sequence of reactions as described in Scheme 1, afforded
ester 23. Exposure of 23 to AcOH/H,O (4:1) at rt
furnished prelactone E, 5 in 90% yield (Scheme 3).

The synthesis of epi-prelactone E began with the inter-
mediate aldehyde 16. Accordingly, Grignard reaction
of 16 with excess EtMgBr in dry THF at —15 °C for
30 min afforded the 1,3-syn diol 24 in 90% yield. The
syn stereochemical relationship of diol 24 was verified
by analysis of the '*C NMR spectrum of the corre-
sponding acetonide 25. The chemical shifts of the aceto-
nide were observed at 98.7 and 19.6 ppm, in agreement
with values commonly observed for a syn diol.'® Deben-
zylation, IBX oxidation, conversion into the acid, and
treatment with diazomethane as before afforded ester
26. Reaction of 26 with AcOH/H,O (4:1) at rt afforded
epi-prelactone E, 6 (Scheme 4).

In conclusion, we have accomplished the stereoselective
synthesis of prelactones V, E and epi-prelactones V, E
using an Evans’ aldol reaction as the key step. The
methodology presented here is general and should allow
access to novel analogues of the prelactones.
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