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Direct syntheses of 7,8-dihydroxycalamenene and mansonone C were achieved. The cis-stereochemistry required for the synthesis of 7,8-

dihydroxycalamenene was introduced by an intramolecular cyclization directed by allylic strain.

Allylic 1,3-strain has been used in acyclic systems to direct extracted from the heartwood dMansonia altissimd,was
the introduction of new stereogenic centeiNotable ex- found to possess promising antifungal, larvicidal, and anti-
amples include the work of KisRiAdam? and Giesé.We oxidant propertie8 Schmalz recorded a synthesislafusing
are not aware of any application of allylic strain to control arenechromium complexes to introduce the relative stereo-
the relative stereochemistry in disubstituted tetralins. Tetralins chemistry®
such asl, 3, and4 have attracted considerable synthetic ~ Many synthetic approaches to these compounds begin with
attention (Figure 13.7,8-Dihydroxycalamenendd) exhibits natural products such as menthone wherein the relative
stereochemistry has already been established.

Several researchers have noted that attempts to install
stereochemistry by epimerization or by cyclization onto the

ve R Me O ; aromatic ring have led to mixturé3**We report herein that
(Ij"“ ° a system such as, wherein allylic strain between G and
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the methyl group forces the methyl group to be axial as the
six-membered ring is being formed, affords exclusively the Scheme 3

cis-stereoisome¥ (Scheme 1). Me
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_Hore_ & I Cﬁj e with the anion of 1,2-bis(methoxymethoxy)-3-methylbenzene
H Me . . . .
| LA (Scheme 4). The resulting alkoxide was in situ acetylated
s R ; by the addition of acetic anhydride. The displacement of the

acetate to the corresponding methyl group was achieved
using MeAl to afford 15. In order to enhance the stability

In order to evaluate the directing effect, we first synthe- for the acid-mediated cyclization, MOM protecting groups
sized allylic acetated (Scheme 2). Allylic acetat® was  Wwere converted to the more stable methyl ethér It was
synthesized Starting from 6_methy|_5_hepten_2_one and thethen oxidized and acetylated by the same methods used to
anion of 1,4-dimethoxybenzene. Dehydroxylation of the generate8. Cyclization of17 using trifluoroacetic acid in
resulting benzylic alcohol using Li/Ndfollowed by allylic acetic acid at 70C for 12 h followed by deprotection by
oxidation by the method of Sharplééyielded an allylic ~ the use of BBy generated 7,8-dihydroxycalamenene (1a) in
alcohol which, upon acetylation, affordeéd Surprisingly,  two steps (30% yield). Interestingly enough, mansonone C
cyclization of allylic acetate8 using the conditions of Ma  (2) was also obtained from the same reaction in two steps
and Zhen# afforded tetralinl0 and naphthalenglin 51%  (46% yield). The direct synthesis of 7,8-dihydroxycala-
and 37% vyields, respectively. CompouBdthe expected =~ menene (1a) demonstrates the advantage of employing the

product, was not isolated. concept of allylic strain in organic synthesis.
Scheme 4
Scheme 2 -
Li OMOM
Me Me Me OM
1. M O—@—OM B Me e
¢ © CHO 1y 78°c OMOM : oMo
° THF, -78 °C (85%) Me OMe Me OMe then, AcO (77%) 1. AcCl, i-PrOH
Me 2. Li, NH3, -BuOH (91%) HOAc Me l Me 2. MesAl, CHyCly | ® 2.NaH, Mel, DMF ‘ Me
3. 560y, +-BuOH, CH,Cly 70°C : T8°Ctort (38%) Me™ Me (95%. twosteps) e
| then, NaBH,, MeOH Ve Me/\ OMe 15 16
Me” Me (71%) OA
4. Ac,0, DMAP, CH,Cly g OAc ° 1. Se0p, t-BuO,H, CHyClp .
(91%) then, NaBH,, MeOH 65%
TFA 2. Ac,0, DMAP, CHCl, | (80 Steps)
HOAc
70°C, 12h Me OMe

We OH Me O 1. TFA, HOAG oMe
] OH OO 0 70°C, 12h
Me OMe Me OMe . _ 7ot
- Me Me 2. BBr3, CHClp | Me

+ OO : -78°Ctort.
A~ Me'
M M Me™ "Me
e Me OAc

Me MM e e Me 1a (30%, two steps) 2 (46%, two steps) 17

10 (51%) 11(37%)

Acknowledgment. We thank the National Institutes of

We believe that compound® and11 result from a novel Health (Grant No. PO1 ES12020) and the Office of Dietary
cation-mediated disproportionation reaction. Comparison of Supplements for partial financial support through the Center
the NMR spectrum of10 with that of the literature for Research on Botanical Dietary Supplements at lowa State
compouné? showed that theis-stereoisomer was exclusively —University.
formed.

In support of this allylic strain assisted stereoselective  Supporting Information Available: Experimental pro-
cyclization, we have found that cyclization of allylic acetate cedures, characterization data, and NMR spectra. This
12, which does not contain the directing group G, affords material is available free of charge via the Internet at
tetralin13 as a 1.3:1 mixture of diastereomers (Scheme 3). http://pubs.acs.org.

With the stereochemistry df0 established, we began the

0OL0621194
synthesis ofla by the reaction of 5-methyl-4-hexen-1al

(15) Ma, S.; Zhang, Jletrahedron2003,59, 6273.
(14) Umbreit, M. A.; Sharpless, K. B. Am. Chem. S04977,99, 5526 (16) Kraus, G. A.; Kim, JOrg. Lett.2004,6, 3115.

5316 Org. Lett, Vol. 8, No. 23, 2006



