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Abstract: A short synthesis of the carbon framework of oreodaphnenol, a recently isolated
sesquiterpene alcohol is reported which entails two highly diastereoselective steps, e.g., a 5-
(3,4) ene cyclization and a [Rh]-mediated cyclopropanation. © 1998 Elsevier Science Ltd. All rights reserved.
QOreodanhnenol ( l is a novel sesguiternene alcohol isolated from Brazilizan tree, Oreodaphnena

--v—-—r‘u-"-v - VLD SRRty QAL LA Wil D GLALAll IR UL

Porosa Mez' and contams an interesting 5-6-3 t_ncarbocychc ring system. In connection with our on-going
program to explore the potential of intramolecular ene reactions for organic synthesis,” we were interested in
developing a flexible synthesis of 1' which would also allow establishment of absolute configuration of this
natural product which remains unsettled till to-day.’ In this letter we report the synthesis of an advanced
intermediate 12 for oreodaphnenol which entails two highly diastereoseiective steps, e.g., a 5-(3,4) ene
cyclization 3—5 and a Rhy(OAc)s -mediated cyciopropanation 7—11 (Scheme 1).
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a) 235°C, toluene, 40h, 97%; b) KOH/MeOH, 90%; ¢) NaH/(COCI),, CH;N,, 90%; d) Rhy(OAc)/CH,Cly, r.t., 95%;
e)TMSOT/Et;N, ether, 90%; f) PhSCI,-78°C, 90%.

Our point of departure was the unsaturated ester 5 a high-vield synthesis of which was reported in a

previous communication” from this laboratory by 5 (3.4) ene wchzatlon of a readily available 1,6-dienc 3.
5 was transformed into the a-diazo ketone 7 in the usual way in an overall yield of 81%. Since there was an
element of uncertainty concerning the stereochemical outcome in the transition metal mediated
cyclopropanation® 7—9/11, it was deemed important to probe this point using a model compound, e.g., 6.° The
results of our initial attempts with either CuSO,’ or Cw(TBS),® were not encouraging as under these
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conditions 8 and 10 were formed in a ratio of 2: 3, respecnvely When the CaT.aIYSI was cnangca to KHZKUAC ) 4
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the diastereoselectivity in the cyclization improved thereby giving 10 as the preponderant product (8/10 =1 '4)

Most interestingly, when 7 was exposed to 1 moi% KnZ(UAc) , at room temperature, the diastereoselectivity in
the cyclopropanation reaction took a dramatic turn and practically a single compound 11" was obtained in very

high yieid (95%).

The mructﬁe and "tereacher"""ti*y' of tricyclic ketone 11 was determined by a combination of high-field
(400 Mnmz) H- & ~C-NMR studies. Most importantly, the J values, e.g., J2 3, J3 4and J3 5 of 11 match nicely
with the correspondig J values of oreodaphncnol (1).! In addition, in the 1D NOE experiment C1-H (8 4.1)
irradiation results in an enhancement of the signal due to C3-H at & 0.99, thereby supporting the relative

ster Cuuhcuuau'y of 11,
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The formation of the tricyclic ketone 10 (major isomer) is accountable in terms of relevant transition
state namely, A, which is favoured over B duc to the al qgng@ ol Ha and Hb interactions (Al * . strain’ ). The

much higher degree of diastereoselectivity in the case of 11 is probably due to the bulky TBDPS group which
reduces Ha-Hb distance thus increasing steric crowding in B.
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With 11 in hand, the stage was now set for the 1,2-carbonyl transposition'? 11—13, Wittig olefination,
deprotection, oxidation and subsequent addition of MeLi from the exo face of the educt to deliver the natural
product (Scheme 1). Although, paucity of 11 has not allowed us to complete the synthesis of 1, we have Iouna

that further functionalization of 11 is possible via the corresponding enoisilane made with TMSOT t/t,t3N ana

exposure of the latter to PhSCl to give 12 as a single product in very high yield (Scheme 1). Further
transformation'? of 12 to 13 and thence to the target molecule 1 is under vigorous investigation in this
laboratory.
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