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Macrolide soraphen Alj isolated from myxobacterium

Sorangium cellulosunexhibits potent antifungal activity |, I ——~_  BnO P

against various pathogenic plant fuhgiSoraphen A has COMe - COAEL

highly efficient and specific inhibitory action on acetyl CoA 6 7

carboxylase. The structure was well defined by X-ray 1)
crystallographic study. This 18-membered macrolide with ar AD-mix o OLH
unsubstituted phenyl ring has received considerable attentic CHaSO,NH, B”OVY CO,Et

as synthetic target. Numerous synthetic studies have bet 'BUOH:H,0 (1:1) MPMO  OH

reportec® The first total synthesis of soraphen A was 8

reported by Giese in 1999 As a part of on-going project
toward the total synthesis of soraphen A, we reported th@iphenyl-phosphono)acetdt@he following reduction with
synthesis of C10-C17 fragmeBtof soraphen A in 1996. DIBAL and epoxidation with mcpba provided epoxyallyl
Here we describe the efficient synthesis of the C3-C9 moietglcohol 11. The opening of epoxide ring ofl1 with
of soraphen A. dimethylcuprate provided 1,3-di@P with introduction of a
Our synthetic strategy is focused on the cleavages at C9nethyl group. The protection of the secondary hydroxyl group
C10 and lactonic bonds. Thus soraphen A can be dividedias performed by consecutive manipulations of protection
into two synthetic unit2 and3. Fragmen® can be further involving conversion of the primary hydroxyl group as TBS
disconnected toSj-3-hydroxy-2-methylpropanoaté&)( As ether and benzylation of the secondary hydroxyl group
for the C3-C9 segment of soraphen A, Guejaal reported  followed by removal of TBS group to obtain compouryd
synthesis 08 from methyl R)-hydroxy-2-methylpropanoate The aldehyhde intermediate obtained by Sworn oxidation of
(6) as shown in Eq. (£f.The key reaction of their synthesis 13 was transformed ta,3-unsaturated estd# by Horner-
lies in the use of asymmetric dihydroxylation using AD-mix Wadsworth-Emmons reaction. When compoutis was
a to get the corresponding stereochemisty at C4 and C8ubjected to asymmetric dihydroxylation with AD-nm
positions. We used similar approach to prepare compounde could not obtain good stereoselectivity as we expected.
15 using methyl §-3-hydroxy-2-methylpropanoat&)(as a  The ratio of the desired produts to its diastereomer was
starting material (Scheme 1). 6:4. We had to circumvent this poor selectivity of
First of all, esteb was transformed to compouBgwhich  asymmetric dihydroxylation. Simple molecular mechanics
was converted to compourdd by the Z-selective Horner-  calculation reveals that the benzyl group is located over the
Wadsworth-Emmons reaction with a reagent of ethylplane of double bond, impeding the approach of the osmium
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Scheme 1Reagentsa. (PhO)POCHCO,EL, t-BuOK, THF, -78
°C, 92%; b. DIBAL, THF, -78C, 89%; c. mcpba, Ci€l,, 90%, d.
Me>CulLi, EtO, -40°C, 81%; e. TBSCI, imidazole, DMF, 89%; f.
BnBr, t-BuOK, BuNI, THF, 87%; g. TBAF, THF, 92%; h. Swern
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ox., 97%; i. (EtOPOCHCO,EL, t-BUOK, THF, -78°C, 94%: |.

AD-mix a, CHSONHs, tBUOH : HO (1 : 1), 60%. Scheme 2Reagentsa. (EtO)POCHCO.Et, NaH, THF, -78C,

89%; b. AD-mix a CHsSO:NH,, tBUOH : H,O (1:1), 76%;
(CH3)2C(OCH),, CSA, CHCl,, 92%; d. DIBAL, THF, -78°C,
complex reagent. 93%; e. TBSCI, imidazole, THF, 97%; f. Pd/G, HtOH, 94%; ¢

Apart from the above synthetic route, we had to use aSwern ox., 93%; h. (EtehOCHCOEt, NaH, THF, -78C, 86%

alternative and efficient approach including the utilization ofl: PIBAL, THF, -78°C, 90%; . D-DET, Ti(OiPg, 4A MS, TBHF
asymmetric dihydroxylation at the early stage of synthesiC 2C12, 88%; k. MeCuLi, E¢O, -40°C, 92%; I. (PhS) n-BusP
Yy yaroxy y stag Yy THF, 82%; m. TBSOTf, 2,6-Lutidine, Gi8l,, 81%; n. mcpb.

(Scheme 2). The preparation of this dihydroxy compd#d  NaHCQ, CH.Cly: Na:SOs, 80%.
from methyl )-3-hydroxy-2-methylpropanoate6)( was
reported in the literatuf®We converted 8to diacetonidel9
as usual. The ester group of this compound was reduced to Liebigs Ann. Cheni993 1017-1021.
alcohol by treatment with DIBAL and the resulting primary 2- Gerth, K.; Reichenbach, H.; Bedorf, N.; Irschik, H.; Hofle,)JG.
hydroxyl group was protected as TBS ether. The release of, Antibiotics1994 47, 23-31. .

L . . . . (a) Abel, S.; Faber, D.; Hiter, O.; GieseABgew. Chem., Int. Ed.
benzyl group of this intermediate by hydrogenolysis provid- — gng1 1904 33 2466-2468. (b) Abel, S.; Faber, D.; Hiiter, O.:
ed compound0, which was subsequently transformed by  Giese, BSynthesid4999 188-197. (c) Gurjar, M. K.; Mainkar, A.
Horner-Wadsworth-Emmons reaction to obtaif-unsatu- S.; Srinivas, PTetrahedron Lett1995 36, 5967-5968. (d) Hofle,
rated ester, which was converted to allylic alcobbloy Eiﬁf'ﬁ'ﬁivgghﬁh%gfug?ﬂ mﬁzticéiiceit?f 136 r?jg;ﬁgle-c ﬁee)n
reduction with DIBAL. The Sharpless reaction @i 1997 245-252. () Lee, H. W; Kim, Y. &ul. Korean Chem. Soc.
furnished epoxid@2and stereoselective opening reaction of 1994 17, 1107-1108. (g) Loubinoux, B.; Sinnes, J.-L.; O'Sullivan,
the epoxide ring of22 with dimethylcuprate furnished A. C.; Winkler, T.Helv. Chim. Actal995 78, 122-128. (h)
compound3. The subjection a23to Hata reaction yielded Loubinoux, B.; Sinnes, J.-L.; O'Sullivan, A. C.; Winkler, T.
phenyl sulfide24 and protection of the secondary hydroxy
group of24 to TBS ether followed by oxidation of sulfide

Tetrahedron1995 51, 3549-3558. (i) Loubinoux, B.; Sinnes, J.-
L.; O'Sullivan, A. C.J. Chem. Soc., Perkin Trans.1995 521-

with mcpba finally provided sulfony of C3-C9 fragment

with desired stereochemistry.
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