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hydroxycyclopentane skeleton possessing thc requisite hydroxyheptenyl side chain. The highly
advanced intermediate 2 has been synthesized from the known Weinreb amide in 19 % overall yield
of 11 steps. © 1998 Elsevier Science Ltd. All rights reserved.

Brefeldin A (1) has been one of the most attractive targets for the synthetic chemists during the last two
decades due to its wide range of biological activities and characteristic structure. ' Particularly, stereoselective
synthesis of (+)-brefeldin A via construction of cyclopentane skeleton followed by alkylative chain
elongation has merged as one of the versatile strategy.2 However, the unsatisfactory yield in cyclopentane
construction or moderate stereoselectivity in carbonyl reduction of cyclopentanone system has often limited
the applicability of this approach.

We3have recently reported stereosclectwc syntheses of cis and trans-dlsubstltute
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cham via hlghly stereoselectlve palladmm catalyzed cycllzatlon of allyllc benzoa.te as a kcy step. The
stereochemistry of Cq as well as the olefin geometry of C,, are also established during this process.
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Our synthesis was commenced by preparation of the cyclization precursor 4 from the known Weinreb
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lactate and the resuiting ynone was patiaily hydrogenated to afford enone 7.° Stereoselective reduction of

anana T warae anblioo. AL, QL Ty a
enone 7 was achieved by Suzuki procedure.” LAH reduction of enone 7 in the presence of lithium iodide
afforded the alcohol 8 as a single diastercomer in 95 % yield. Subjection of alcohol 8 to the equlhbratmg
evxchanaoe r-nnrhhnno neing dimathulanatal AF amiealdabheda nmd s loslmem ~f sl o 12t - L
CALLialigt LUNBGILIOLS  USilg GlICuYialila: Of anisaiGenyae and tosyiation oI (ne resulting hy oxyaloxane
followed bv benzenesulfonvlacetate dicnlacement furniched tha alkulatad dimyane O Finally cermissntia
b SUEIVIFASTTAALT Mispratuiliviil Laniisiich it aikyiailcd 4idxane . rinany, Cunllllill
deprotection and lactonization Qf dioxane 9 nrovided the cvclization precurenor 4 Ragincalactiva DAMR
r ARV WwilLbivavi y;vvunaul Y usluavu.«btlvu FUFAS S D )

deprotection of dioxane 9 by DDQ’ initially liberated a mixture of hydroxy ester 10a and 10b in favor of the
undesired isomer 10a. However, DBU promoted lactonization of the isomeric mixture afforded the desired
lactone 4 as an only product in 71 % of two step yield. The isomer 10a seems to undergo initial
intramolecular acy! transfer and then lactonization.
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Scheme 2

The crucial cyclization of allylic benzoate 4 was carried out by DBU treatment in the presence of 5 mol
% Pd(PPh,),. The bicyclic lactone obtained in 88 % yieid possesses the three requisite stereogenic centers

and one E-olefin of (+)-brefeldin A at this stage. The final conversion of the bicyclic lactone 3 to the known
e At . 1: . A2310 Tiahind Taes shin affainmt thosa ctam camiianna Naciilfanslatinmg ~F tha
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bicyclic lactone 3 under the modified Trost conditions” follwed by sequential DIBAL reduction, MEM
nratectiaon of the recultine hvdroxyv aldehvde!? and then DRI treatment afforded the aldehvde 2340 71 %
HIULUULIUII Vi uUiw I\dﬂulllll& IAJUIUAJ HLUVAAJ b CALINE VALl AT A NS VA via ALY & -;.1; - 7

overall yield. The bicyclic lactone 3 could be also converted to an alternative advanced intermediate 11 " as a
4 : 1 mixture of trans and cis-isomer by our previously reported procedure. * However, the present three step

sequence turned out to be superior in point of diastereomeric ratio (more than 20 : 1 in favor of trans-isomer)
and reaction steps.
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i) Pd(PPh3)4 (S mol %), DBU, THF, reflux, 88% ii) 6% Na/Hg, B(OH);, MeOH, 87% iii) DIBAL,
toluene, -78 “C, 91% based on 85% conversion iv) MEMC], iPr,NEt, CICH,CH,Cl, 50 °C then DBU,
ono.
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Scheme 3

In summary, the advanced synthetic intermediate 2 for (+)-brefeldin A has been efficiently synthesized

from the known Weinreb amide § in 19 % overall yieid of 11 steps. The key feature of this versatile synthetic
route involves a highly stereoselective construction of hydroxycyclopemane skeleton of (+)- brefeldm A ln
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i) DIBAL, CH,Cl,, -78 °C ii) (Et0),P(0)CH,CO;Et, LiCl, iPr,NEt, CH3CN, 94% for 2steps. iii) Hp, Pd/
C, EtOH iv) DIBAL, CH,Cl,, -78 °C, 98% for 2steps v) TsCl, Et;N, 4DMAP, CH,Cl,, vi) Litium
acetylide-EDA complex, DMSO, 81% for 2steps
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The unstable Z-olefinic enone 7 was utilized for the preparation of the ¢ rresponding cyclization
precursor 4 due to synthetic efficiency although both Z-olefinc allylic benzoate 4 and its E-isomer with
tha rannicite cteranrhamictry at allulise nacitinn wanld neavida tha cnmma Avnlicatiam vemdi s T than
LI I UISE auauwuvuuuu: av anyiC poOsiisii wolia Pruviue uic salnc cyciizai ion prouuct .J ror uw
syn and anti interconversion of 7-allyl palladium complex, see: Trost, B, M. Chem. Rev, 1996, 96, 35
and references cited therein. Spectral data for 7: IR (neat) 2930, 1693, 1616, 1472, 1372, 1254 cm™; '

) .

NMR (CDCl,, 300 MHz) 8~001 (s, 3H), 0.00 (s, 3H), 0.84 (s, 9H), 1.07 (d, 3H, ] = 6.0 Hz), 1.32 (s,
3H), 1.37 (s, 3H), 1.34-1.54 (m, 4H), 2.54-2.59 (m, 2H), 2.59 (dd, lH J=16.8, 76Hz) 292 (dd, 1H,J

= 16.8, 5.6 Hz), 3.52 (dd, 1H, J = 8.2, 6.8 Hz), 3.71-3.77 (m, 1H), 4.17 (dd, 1H, J = 8.2, 5.8 Hz), 4.40-
4.48 (m, 1H), 6.05 (dd, 1H, J = 11.2, 6.0 Hz), 6.11 (d, 1H, J = 11.2 Hz); "*C NMR (CDCl,, 75 MHz) 6
-4.9, -4.5, 18.0, 23.7, 25.1, 25.3, 25.8, 26.7, 29.3, 39.1, 48.2, 68.1, 69.4, 71.7, 108.5, 126.3, 149.6,
198.4; HRMS (CI) m/z caled for CoH,40,Si 371.2618, found 371.2624 (M*+H); [oz]"—’D =+162(c =
6.8, CH,Cl,).
Mori, Y.; Kuhara, M.; Takeuchi, A.; Suzuki, M. Tetrahedron Lett. 1988, 29, 5419.

Meyers. A. 1.; Lawson, J. P.; Walker, D. G.; Linderman, R. J. J. Org. Chem. 1986, 51, 5111
Horita, K.; Yoshioka, T.; Tanaka, T.; Oikawa, Y.; Yonemitsu, O. Tetrahedron 1986, 42, 3021
Ve, E T WA llacbae D LT, Y3l nen ’T‘..o._,.f....]..-.- T nes TOT™T NMIIAQ nneard v facarmmas ~ttad
LUltZy, E. J., YWOLCNIDCLY, IN. 1., YViiildlll, U I\ LTELTANEQION LELL. 07711, LLFD 10U ICICITHOTYD CIICU
therein

on 1 o nanditinng caas Tract T2 A « Qtracgs D B+ Varlhaavan T
SVVII 11 1= . 3 LULIUIUIVIIS, dDVG, 11VUDL, L. Fg Vel 5 11 g WUIVEC, I . oy VULV VUL, L
D afrnha/’rnn ,aﬂ 1976 30 14’77
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DIBAL reduction of bicyclic lactone 12 provided the hydroxy aldehyde rather than lactol.

Spectral data for 2: IR (neat) 2928, 1725, 1462, 1372, 1254, 1046, 835, 774 cm™ ; 'H NMR (CDCl,, 500
MHz) §0.00 (s, 6H), 0.84 (s, 9H), 1.07 (d, 3H, J = 6.0 Hz), 1.25-1.39 (m, 4H), 1.50-1.57 (m, 1H), 1.87-
1.96 (m, 3H), 2.01-2.07 (m, 1H), 2.20-2.25 (m, 1H), 2.57-2.63 (m, 1H), 2.67 (qd, 1H, J = 9.0, 2.4 Hz),
3.35 (s, 3H), 3.51-3.53 (m, 2H), 3.64-3.66 (m, 2H), 3.71-3.75 (m, 1H), 4.14-4.18 (m, 1H), 4.68 (s, 2H),
5.39-5.42 (m, 2H), 9.58 (d, 1H, J = 2.4 Hz); '*C NMR (CDCl,, 100 MHz) §-4.7, -4.4, 18.2, 23.8, 25.5,
25.9,323,33.0, 39.1, 400, 42.6, 55.9, 59.0, 67.0, 68.5, 71.8, 76.9, 94.3, 131.4, 131.8, 202.9; HRMS
(CI) m/z calcd for C,3H 450581 429.3036, found 429.3037 (M*+H); [a]" p -23.5° (¢ = 0.14, CH,Cl,).

Lorey, E J; Woucnbcrg, . H. Tetrahedron Lett. 1976, 4705. Honda, M.; Hirata, K.; Sueoka, H.;
Katsuki, T.; Yamaguchi, M. Tetrahedran Letr. 1981, 22, 2679.



