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Polyacetate structures of 1, 3, 5, ... alternating polyol chains are Scheme 1. Stereoselective Preparation of Six-Carbon Modules?

found in a variety of natural products, such as polyene macrolides ™S b TMS
roxaticin! mycoticin2 nystatin? RK-397# and other compounds \/{ ek \/\/
with a variety of biological activities and therapeutic utility. Several

other synthetic routes to alternating polydfgve been applied to (£)-1
the stereoselective preparation of polyketide natural products. T™S T™S
However, these strategies either use relatively small synthons, 2 4
requiring a large number of carbewarbon bond-forming steps, )
or have stereochemical limitations. Herein we report a new synthetic
strategy for assembling polyacetate substructures, which is based
on cross-couplings of six-carbon modules.

Our approach involves preparation of the protected six-carbon
epoxyalkynol4 by enzyme-catalyzed resolutibof 1,2 followed (g
by a sequence of virtually nonstereoselective epoxidation and +Bu A°
hydrolytlc kinetic I’ESO.|LItIOPI (Sc'hem(.a 1). EBach of the. four aConditions: (a)PseudomonagAK), vmyI acetate4A MS, hexanes;
stereoisomers of epoxidé and diol 5 is produced from either (g 1 R = H (48% yield, 98% ee)+ (R)-2, R = Ac (48% yield, >99%
enantiomer ofl with very high diastereoselectivif:'! The ee). (b) TBSCI, imidazole, DMF (96% yield). (G-CPBA, CHCl, (83%
alkynyldiol 5 is converted into a six-carbon nucleophilic modiéle  vield, 1.1:1 dr). (d) §5)-6 (5 mol %), THF/HO; (2549)-4 (54% yield)+
(4 stereoisomers possible) for coupfgith the epoxide six-carbon  (2R49-5 (40% yield).
electrophilic modulet (4 stereocisomers possible), affording diyne
8 bearing 12 carbons and four chiral oxygen substituents (16
stereoisomers possible, Scheme 2). Our efficient preparation ang>cheme 2. Coupling of NUdeOphI“C and Electrophili Momgsa
coupling of these modules permits maximum stereochemical /T\JD/ m/
diversity in product structures, which is a particularly timely concern § ——— TBSO
with potential applications to combinatorial and parallel synthesis. TBS OTBS

The internal alkyne in compoun8l can be differentiated by
directed reactions from the hydroxyl group at C-8 arising from
epoxide opening. The hydration transformation frddnwas
selectively achieved through iodocyclizatiérof the tert-butyl
carbonate derivative of alkynyl alcoh®, followed by radical
deiodination (Scheme 3). Th&hydroxyketonelO was revealed a Conditions: (a) KCOs, MeOH. (b) TBSCI, imidazole, DMF. (cJ,

upon basic hydrolysis of cyclic carbona®e* g-Hydroxyketone n-BuLi, hexane, THF—78 to 0°C: then BE—OEb, —78 °C: thend, —78
10 can be reduced with either 1z8i-15 or synstereoinductiotf °C to room temperature.

from the C-8 hydroxyl group, demonstrating the potential of our
strategy for stereoselective preparation of all 32 stereoisomers of

TBS H TBS
(25,454 (2R,485)-5

N— (5.5)6

polyol 11.11 Scheme 3. Hydration—Reduction of Internal Alkyne to Polyol 112
This strategy was tested in a stereoselective synthesis of the H P ™S

alternating polyol with stereochemistry corresponding to the-€11 8§ —2C o TS0 NN z

C28 substructure of the polyene macrolide natural product RK- TBSO Qg Oy © TP

397. Boron-chelated reductitnof the (2R,4S,8S109-isomer of o 9 ™S

10 affordedsyndiol 11 and the less polar cyclic boronate est@r d > o0

(Scheme 4), which were both converted into terminal alkyne — TBS Tash T Ly bres

acetonidel3. Coupling of the 12-carbon nucleophilic modul8 TBS o

with electrophilic epoxide (84R)-4 gave the 18-carbon chain \ ™

productl14, which was converted as before into the fully protected KL V- ]

18-carbon alternating polyol chaib5, which possesses stereo- TBSO O OH OH OTBS

chemistry corresponding to the C1€28 fragment of the natural » '

product RK-397 16) aConditions: (a) (Bog)O, E&N, cat. DMAP, CHCl,. (b) IBr, CHClo—
' toluene, C°C. (c) BusSnH, EB, hexane, 6-:20°C. (d) HO,, LIOH, THF—

H,O. (e) EtBOMe, NaBH,, THF—MeOH, —78 °C. (f) Mes;NBH(OAC)s,

* Corresponding author. E-mail: fmcdona@emory.edu. HOAc—MeCN, —40 to —20 °C.
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Scheme 4. Synthesis of the C11—-C28 Substructure of RK-3972
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aConditions: (a)n-BuLi, hexane, THF~78 to 0°C; then BR—OEt,
—78 °C; then4, —78 °C to room temperature (83%). (b) (Be©), E&N,
cat. DMAP, CHCI; (97%). (c) IBr, CHCl,—toluene, 0°C. (d) BuSnH,
Et3B, hexane, 8-20°C (64%, 2 steps). (e) #D,, LiOH, THF—H20 (78%).
(f) Et.BOMe, NaBH, THF—MeOH, —78 °C. (g) K:COs;, MeOH. (h)
Me,C(OMe), cat. TsOH (71%, 3 steps). (i)-BuLi, THF, —78 °C; then
BF;—OEtb, —78°C; thend, —78°C to room temperature (54%). (j) (Be©),
EtsN, cat. DMAP, CHCIl, (93%). (k) IBr, CHCl,—toluene, 0°C. (I)
BusSnH, BEg, hexane, 0C to room temperature (62%, 2 steps). (m
LiOH, THF—H,O (58%). (n) EsBOMe, NaBH,, THF—MeOH, —78 °C.
(0) Me,C(OMe), cat. TSOH (72%, 2 steps).

In conclusion, a new strategy for construction of alternating
polyols has been developed based on coupling of six-carbon epoxy-
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Supporting Information Available: Experimental details, spec-
troscopic and analytical data for compourids5 and7—15, including
a complete table of all stereoisomeric produétand 5 obtained by
hydrolytic kinetic resolution, antH and*3C NMR spectra ofl5 (PDF).
This material is available free of charge via the Internet at http://
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