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SCH 3514487) is a novel activator of low-density lipoprotein
receptor (LDL-R) promoter with an ig of 25 M, which was

discovered from the organic extract of the fermentation broth of a

Micromonosporamicroorganismt.

The structure ofl features a 28-membered macrodiolide consist-
ing of two identical hydroxy carboxylic acid units. We wish to
report here the first total synthesis of this intriguing moleé@ulée
synthetic plan called for double combination of uit&ndB, and

the olefin metathesis reaction was envisaged for macrodiolide

synthesis (Scheme 1).

Scheme 1 . Retrosynthetic Analysis
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Synthesis of theA fragment started with Mukaiyama aldol
reaction of the aldehyd2® mediated by a chiral borane reagént.
The secondary alcoh@lobtained was converted into tffealkoxy-
acrylate4 via reaction with methyl propiolate, TBS deprotection,
and iodide substitution. Radical cyclizatioim the presence of
hypophosphite and triethylborane in eth&ywbceeded efficiently
to yield the diesteb. Basic hydrolysis ob provided a monocar-

boxylic acid, and the corresponding aldehyde was converted into

the correct homoallylic alcohol (d+ 9.6:1) via Brown allylation.
Benzyl protection and transesterification with 2-(TMS)ethanol led
to a new esteb. The aldehyde obtained via oxidative cleavage
was converted into the homoallylic alcohdl(dr = 14.1:1) via
Brown crotylatiorf (Scheme 2).

For the synthesis of the fragmeB the selenid® obtained from
88 was converted int@0 via regioselective benzylation and reaction
with methyl propiolate. Radical cyclization of0 proceeded
smoothly in the presence of tributylstannane and AIBN to provide
the esterll in good yield. The aldehyde obtained from the ester
11 was converted into the homologous vinylstanndrevia a
modified Corey-Fuchs protocdland hydrostannylation. Efficient
Stille coupling® of 12and13' led to an olefinic intermediate which
was transformed into the aldehydé after hydrogenation-hydro-
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Scheme 2. Preparation of the A Fragment?@

OH
5
oTBs %% oTBS
b~d

2 3
\ 71%

re,,_O_ R
Meozcy..o" \Conee Me020><£/\\/\Cone
-

99% |
5

4
f~k

>/ 55% y
11, O ¥ = 11, O™ =
RO o . I, m 0, R Y\/'\/
,C Y LM roc Y
OBn OBn OH
6 7

69%
R=CH2CH2TMS

a(a) N-tosyl-(9-valine, BHTHF, DCM; 2, Me;CC(OMe)(OTMS),—78
°C; (b) CHCCGQMe, NMM, MeCN; (c) concentrated HCI, MeOH; (dy, |
PhP, imidazole, THF, GC; (e) kPO, 1-ethylpiperidine, BB, EtOH; (f)
KOH, THF—H,O—MeOH (3:1:1); (g) BH-DMS, B(OMe), THF, 0°C;
(h) SGPyr, TEA, DMSO-DCM (1:1), 0°C; (i) CH,CHCH,B('Ipc),, ether,
—78 °C; NaOH, HO,, reflux; (j) NaHMDS, BnBr, THFDMF (4:1), 0
°C to room temperature; (k) Ti(€ru, TMSCH,CH,OH, DME, 120°C;
(I) OsQy, NMO, acetone-H,;0 (3:1); NalQ; (m) (E)-CHsCHCHCHB({Ipc),,
THF, —78 °C; NaOH, HO,, —78 °C to room temperature.

Scheme 3. Preparation of the B Fragment?
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a(a) TsCl, TEA, DCM, 0°C; (b) PhSeSePh, NaBH EtOH; (c)
concentrated HCI, MeOH; (d) B8nO, benzene, reflux{H0); BnBr,
TBAI, benzene, reflux; (e) CHCC®e, NMM, MeCN; (f) n-BusSnH,
AIBN, benzene (0.01 M), reflux; (g) LAH, THF, 0C; (h) SQ-Pyr, TEA,
DMSO-DCM (1:1), 0°C; (i) CBrs, HMPT, THF, —30 °C; (j) n-Buli,
THF, —78 °C; (k) n-BusSnH, AIBN, benzene (0.02 M), reflux; (I)
PdCh(PPh)2, 13, LiCl, PhsP, DMF (0.1 M), 120°C; (m) Hp, Pd/C, MeOH;
(n) SGs+Pyr, TEA, DMSO-DCM (1:1), 0°C; (o) PRPCH;*Br~, n-BulLi,
THF, 0°C; 14, —78 °C to room temperature.

genolysis and oxidation. The terminal olefif was prepared from
14 via the Wittig reaction (Scheme 3).
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Scheme 4. Preparation of the A—B Fragment?
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a(a) TBSOTT, 2,6-lutidine, DCM, OC; (b) OsQ, NMO, acetone-H,O
(3:1); NalQy; (c) NaBHs, EtOH; (d) 16, DIAD, PhgP, THF, 0°C; (e)
(NH4)eM07024-4H,0, HO,, EtOH, 0°C to room temperature; (f) NaHMDS,
ether,—78 °C; 14 (syringe pump, 30 min);-78 °C to room temperature;
(g9) TsNHNH,, NaOAc, DME-H,0 (1:1), reflux.
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Scheme 5. Synthesis of SCH 3514482

a(a) NaHMDS, THF, 0°C; 18; (b) concentrated HCI, MeOH; (c)
NaHMDS, THF, 0°C; 15, 0 °C; (d) 10 mol % Grubbs’ catalyst (2nd
generation), DCM (3 mM), 80C; (e) H, Pd/C, MeOH-EtOAc (3:1); (f)
TBAF, THF; 4 N HCI (saturated with NaCl).

A five-step sequence converted the homoallylic alcohaito
the sulfonel?7, which was efficiently coupled with the aldehyde
14 to generate the product olefin. The monomeric ur8twas
obtained from the olefin via diimide reduction (Scheme 4).

The final assembly of the fragments was initiated by reacting
the sodium alkoxide derived fromwith 18. The coupled product
was then converted into another alkoxide after TBS-deprotection,
which was used for the coupling witth to produce the diestdrO.
Intramolecular olefin metathesis d® mediated by the second-
generation Grubbs cataly3proceeded smoothly, and the macro-
diolide 20 was obtained after hydrogenation-hydrogenolysis. (TMS)-
ethyl ester functionalities ir20 were removed by reaction with
TBAF, and the monosodium sdltwas obtained when the reaction
mixture was equilibrated wit4 N hydrochloric acid saturated with
sodium chloridé&® (Scheme 5).

Figure 1. X-ray crystal structure of.

Compound1 appears to be a remarkable sodiophile. The
crystallographic data reveal a pseudgsymmetric structure in
which the sodium cation is surrounded by eight oxygen atoms
(Figure 1).
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