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Abstract: The C;—Cy7 macroiide 2, which contains 11 stereocentres and 4 double bonds, was
constructed by an efficient 3-component coupling followed by a macrolactonisation/isomerisation
sequence. Key steps were the alkylation of the dianion of phosphonate 5 with iodide 7 and a
Ba(OH)2-mediated HWE reaction with 6 to install the trisubstituted double bond.

© 1998 Elsevier Science Ltd. All rights reserved.
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As outlined in Scheme 1, our strategy for the synthesis of aplyronine A (1) is based on the elaboration
of the pivolal intermediate 2, which corresponds (0 a truncated, 24-membered, macrolide having 11 of the 15
stereocentres of the fuil carbon chain. The subsequent introduction of the highiy functionaiised side-chain of
the aplyronines would then be performed using a suitabie HWE coupling, such as with the Crg—C34 subunit 3
containing an N-methyl vinylformamide terminus.> In this paper, we report the synthesis of macrocycle 2 by

the controlled coupling of three subunits 4-6, followed by a macrolactonisation step.
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At the outset, the order of the 3- componénr coupling of 4, 5 and 6 was open to change. thus allowing
flavilhility, 16 Ao Toncdaad sxrm 1evit .,. P 4,_,,‘ A #lea TTYLIED 130 .
fiexibility in our strategy. Indeed, we initially investigated the HWE addition of phosphonate § to aldehyde 6,

e
however, later dn‘tlcultles were encountered with this route.®’ Hence, the a

<ylation of the dianion of B-keto

couplm0 melhod for constructing (E)-trisubstituted double bonds. Thc C] stereocentre was then introduced
with >95:5 selectivity by CBS reduction 0 of the enone 9, using the (R)-proline derived oxazaborolidine 10 in
conjunction with BH3eS8Me», giving the (S)-alcohol 11 in 83% yield. Fm_a,ll , methylation of 11 (NaH/Mel)
provided the methyl ether 12, which possesses the C1—Cp7 carbon chain of the aplyronines.
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Scl e 2: (a) DIBAL. CH,Clp, =78 °C, 2 h; (b) TBSOTT, 2.6-lutidine, CH7Cly, =78 °C. 3 h; (¢) NaH. THF, 0 °C. 90 min;

;—BULI. 0 °C, 30 min; 7, HMPA, THF, -78 °C, 1 h; (d) Ba(OH),, THF, 20 °C, 30 min: 6. THF/H20 (40:1), 20 °C, 2.5 h; (e)
(R)- 10, BH 3Me > S, THF, 0 °C, 20 min; (f) NaH. Mel. THEF, 20 °C, 4 h.

As shown in Scheme 3, the TBS ether at Cj in 12 was next removed oxidatively using 2,3-dichloro-
5.6-dicyanobenzoquinone (DDQ) in CH,Cly/pH7 buffer (0 °C, 10 min) to give aldehyde 13 in 92% yield.!!
Notably. these mild, neutral conditions selectively removed the TBS ether in the presence of the di-terr-
butylsilylene and TIPS ether, as well as the potentially labile PMP acctal. Morcover, this reaction achicved
concomitant oxidation at C; to generate the (E,E)-diene aldehyde. Further oxidation of 13 using buffered
sodium chlorite 2 gave acid 14 in 91% yield. Removal of the di-fert-butyl silylene in the presence of the
primary TIPS ether was then achieved (HFspyr) to provide seco acid 15, in preparation for macrolactonisation.
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chromatography, allowing resubmission of 16 to the isomerisation step. In this way, we werc able to obtain
the key intermediate 2,6 having the desired 24-membered macrolide framework for the aplyronines
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Scheme 3@ DDPQ, CH
18 h: (¢) HFepyr, pyr. THF, 20
CH»Cl». 20 °C. 24 h.

In conclusion, the C;—-C»>7 macrolide 2 which contains 11 stereocentres and 4 double bonds was
synthesised by an efficient 3-component coupling of subunits 5, 6 and 7 followed by a macrolactonisation/
isomerisation sequence. Studies towards the synthesis of the remaining Cpg—C34 subunit and 1ts elaboration
into aplyronine A by coupling with a suitable derivative of 2 are currently under investigation.
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All new compounds gave spectroscopic data in agreement with the assigned structures. Macrolide 2 had: | H NMR & (500
MHz. CDCl3) 7.41 (2H, d, J = 8.7 Hz, ArH), 7.26 (2H, dd, J = 15.0, 11.3 Hz, H3), 6.88 (2H, d, J = 8.7 Hz, ArH), 6.20 (1H,
dd, J = 14.8. 11.3 Hz. Hy), 6.05 (1H, ddd, J = 14.8, 9.5, 4.7 Hz, Hs), 5.85 (1H, d, J = 15.0 Hz, H3), 5.76 (1H. s, CHAr). 5.60
(IH.ddd. J =154, 10.1, 4.0 Hz, H), 5.51 (1H, bd, J = 10.7 Hz, H23). 5.23 (1H, dd, /=154, 8.7 Hz. Hap). 5.11 (IH l J

AR B, Loy 'ZO<IIH'A J=65Hz Hs) 390/ 1H 44 = 40 Hz H-) 3.80(5H. m A 2
(S S0 0N § VN ;”\r [RIPIVE S =0.0 nz, Yy, 2 /\J\lll ag, v = .U 11,., 11/;, J.0U LUX, B, I‘\lUlVlLaIIUA_)\ [‘1)7) J (i,

l
d./ = 5.7 Hz. OH). 3.55 (1H, m, H [9), 3.42 (11, dd. J = 9.0, 5.0 Hz, Hj3), 3.21 (3H. 5. OMe %]7(leH75)1163
5. OMe). 3.11 (1H, m, Hea ), 2.58 (1H, m, Hep ), 2.52 (1H, dJ= 660m H2oA) 2.27 (IH, dm. J = 11.6 Hz. Haap).

/1L

~

2.05 (1H. m, Hpa) 1.95 (3H, m, Hg, Hagq and Hpg). 1.78 (1H, m, Higp), 1.63 (1H. m, Hyoa). 1.53 (111, m, H;¢). 1.48 (2H.
m. Hian and HuuAl |A7('{H 5. CraMed IQQ(|H m. Hi 1 anH m H:un)d |7n(1” d,.J =69 Hz CinMe). 1.08
~Hiyopgand HigA) A, s, C14McC), ! m, f17) .20 0, m, gy .20 6.9 Hz, CjgMe), |
(26H. Si'Pr3. Me and 2 x H 1), 0.96 (3H, d, J = 6.9 Hz, Me). 093 (3H. d. J = 7.0 Hz. M ), 0.74 (3H. d. J = 6.3 Hz. C 1 7Me).
I3C NMR 3 (100 MHz, CDCl3) 167.2, 160.0, 144.5, 139.3, 134.4, 132.9, 131.7, 131.1, 130.9, 128.7. 127.5. 120.6. 113.7,

96.2, 882, 81.4,79.9,77.3,72.5,65.7,55.8,55.7,55.3,41.8, 41.3, 36.8, 36.2, 36.1, 35.9. 35.5.304, 299, 29.7. 28.9. 19.7,
18.0, 17.9. 15.8. 15.5, 14.0, 11.8, 10.9, 10.0.

We initi; |“n examined the HWE gQunlmo of § with 6 to gl\;n enone i, A Mukaiyama aldol ‘L“UP!!Hg of the si
from i wnh aldehyde ii (derived from the corresponding alcohol, see preceding paper) proceeded under Felkin-Anh control
to give adduct iii, which was then transformed by substrate-controlled reduction (ref. 19) into the methyl ether iv. However,

subsequent deoxygenation of the C 11 hydroxy!l proved problematic.
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Conditions: (a) Ba(OH)», THF/H, O (40:1), 20 °C, 2 h; (b) TESCI, LIHMDS, THF, =78 °C. 30 min: ii, BF3+0Et>, -60 °C,
48 h: (¢) Smla, EtCHO, THF, 0 °C, 3 h; (d) McOT{, 2.6-di-rerr-butylpyridine, CH2Cly, 20 °C, 2 h: (e) K2 CO 3. MeOH, 20
C
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