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Abstract: The aplyronine C|—C || subunit 4, contammg 4 stereocentres and the (E,E)-diene system,

was prepared in 7 steps from ethyl ketone (R)-8 using a boron-mediated an#i aldo! reaction. The
Lorrespondmg C 15—C27 subunit 5, contammg 6 stereogenic centres and an (E)-alkene, was obtained

in 10 steps from ketonc (S)- 14 using a tin(Il)-mediated syn aldol reaction and CBS enone reduction.

© 1998 Eisevier Science 1.td. All rights reserved.

In 1993, Yamada and co-workers reported the isolation and characterisation of aplyronines A (1), B (2)
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Scheme 2: () (¢ -Hex)pBCL EN,EtO,0°C, 1 h; 9,-78 —» -20°C, 12 h;
£iCHO. THF, 0 °C. 15 min; 16, (G °C, 2 h; {(¢) Ph3 P, PhOH, benzene, 20 °C,
MeO(C gHa YCH(OMe)s. PPTS, CH2Cly. 20 °C, 14 h; (f) DDQ, CHyCly, pH7 buffer,
E20.0 — 20 °C, 3 h,
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As shown in Scheme 3, the C73—Cy4 stereotetrad was generated by a Sn(OTf)2 mediated syn-aldol
coupling !+ of TIPS ether protected ketone (5)-1415 with aldehyde 15, which gave the adduct 16 in 88% yield
with 90% ds. This was followed hy a Me4sNBRH(OAc)1 reduction 16 of the Cas ketone to generate the 1,3-anti
diol which was subscquently protected as the di-rers-butyl silylene 17 (83%). Benzyl cther hydrogenolysis and

Dess-Martin periodinane oxidation !7 gave the aldehyde 18 (94%) in preparation for a HWE chain extension.
The synthesis of the required ketophosphonate 19 started with commercially available (R)-methyl-3-methyl
glutarate (20). Chemoselective reduction of the carboxylic acid (BH3*Me3S, THF)!$ was immediately
followed by hydroxyl protection (PMBOC(=NH)CCl3, 0.3 mol% TfOH) 19 to give the PMB ether 21. Under
these conditions, lactonisation of the hydroxy ester was not observed. Chain extension by condensation with
lithiated dimethyl methylphosphonate 20 gave the Cy5-Co( segment 19 in 79% yield (3 steps).

The HWE coupling of phosphonate 19 with aldehyde 18 was best performed using Ba(OH)» as a mild
base.2! This gave the (£2)-enone 22 selectively in 94% yield. 1,2-Reduction of the enone was now required
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achiral reagents gave an ca 1:1 mixture of epimeric alcohols. However, a good level of
1.

reagent control was achieved using Corey's proline-derived oxazaborolidine.22 Treatment of 22 with (S5)-23
(10 mol%) in THF solution with BH3*Mc2S (0.6 equiv.) gave a 98% yield of Cjg9 alcohols with 9:1
diastereoselectivity. Assignment of the configuration of the epimeric alcohols was made by Mosher ester
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followed by oxidation, gave the aldehyde 5 (85%, 3 steps) representing the complete C j5—C57 subunit.
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Scheme 3: ¢ Sn{QTh)7, E13N, CHpCly; 15, -78 °C, 2 h; (b) MegNBH(OAc)3, AcOH, CH3CN, 20 °C, 48 h; (¢) (~
Bu)v"n(OTt)ﬁ, 2,6 lutidine, CH,Cly, 20 °C, 12 h; (d) H2, Pd/C, EtOAc, 20 °C, 11 h; (e) Dess-Martin Lcrmdmane CH»Cly. 20

°C, 70 min: (f) BH3*Me3S, THF, 0 — 20 °C, 90 min; (g) PMBOC(NH)CCl3, TfOH (0.3 mol%), Et20, 20 °C, 14 h: (h)
MeP(0)OMe) o, n-Buli, THF, -78 °C, 10 min; 21, -78 °C, 1.5 h; (1) 19, Ba(OH)7, THF:H20 (40:1), 20 °C, 30 min; 18. 20 °C,
2 h; (j) (5)-23, BH3*Me 2 S, THF, 0 °C, 40 min; (k) NaH, Mel, THF, 0 — 20 °C, 15 h; (I) DDQ, pH7 buffer, CH2Cl», H> O, 20

“C. I h: (m) Dess-Martin periodinane, CH2Clp, 20 °C, 2 h.

subunit 4, containing 4 stereocentres and the (£,£)-diene system, was

ym ethyl ketone (R)-8 in 38% yicld with 294% ds. Thc cn_r.rcspt ndin
with an overall yield of 53% and 75% ds. The elaboumon of these two subunits into an advanced macrohde
intermediate for the aplyronines is discussed in the accompanying paper.4
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Ketone (R)-8 was prepared in 3 steps from methyl (R)-3-hydroxy-2-methylpropionate with the PMB protecting group
introduced using PMBC(=NH)CCI3/TfOH (ref. 5, 19).

Org. Chem. 1974, 39, 3378. (b) Kita, Y.; Okunaka, R.; Honda, T.; Shindo, M.; Taniguchi, M.; Kondo‘ M.: Sasho,
Org. Chem. 1991, 56, 119.

Aldehyde 9 was prepared by SO3¢pyr oxidation of the corresponding alcohol, see: (a) Tufariello, J. J.; Trybulski, E. 1. /

All new compounds gave spectroscopic data in aorccment with the assigned structures. Aldehyde 5 had: 'H NMR & (500
MHz. CDCi3) 9.83 (1H, 5, CHO), 5.81 (1H, di, /=155, 6.6 Hz, Hp), 5.32 (1H. dd, J = 15.5, 8.3 Hz, Hpg). 4.05 (iH, m.
H73). 390 (1H. dd. J = 9.6, 5.8 Hz, Hy7a), 3.80 (1H, dd, J 9.1, 2.2 Hz, Hps), 3.59-3.53 (2H. m, Hyg and Ha7m). 3.23 (3H.

s. OMe), 2.44 (11, 4d, J = 7.2, 1.9 Hz. Hj¢), 2.37-2.29 (2H, m, Hpg4 and H24), 2.26-2.17 (3H. m, Ha2B, Hi6g and H 7).

1.8Y (1H. m. H2g), 1.62-1.56 (1H, m, Hga), 1.43 (1H. dt, J = 13.8, 6.3 Hz. H;gg). 1.10 (3H. septet, J = 5.0 Hz,

OSHCHMen)3), 1.06 (18H, d. / = 5.0 Hz, OSi(CHMe»2)3), 1.03 (3H, d, J = 6.8 Hz, CoeMe), 1.03 (3H. d, J = 7.0 Hz.
C17Me). 0.99 (18H, s, Si(CMe3 )2). 0.85 (3H, d, J = 7.2 Hz, C24Me): 13C NMR 3 (62.9 MHz, CDCl3) 202.8. 132.6. 131.6,
80.3.76.7.76.6. 63.6, 55.6, 50.9,42.7, 39.0, 38.8, 34.1, 27.5,27.3, 24,8, 21.6, 209, 204, 18.1, 15.2, 13.8, 1 1.9.
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Selective removal ol @ PMB ether in the presence of a PMP acetal has been reported previously. For example, see: Smith,
A. B. III; Qiu, Y.; Jones, D. R.; Kobayashi, K. J. Am. Chem. Soc. 1995, 117. 12011. In contrast, our initial route to the
aplyronines was revised because of the inability to deprotect the PMB cther in ii without reaction at the PMP acetal.
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