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Abstract: The organolithium reagent generated from the vinyl iodide 8 reacts with aldehyde 13 (o give
i syn-silyloxy aicohols 14 and 15 together with the regioisomeric syn-siiyioxy
alcohol 16, ratio 14 : 15: 16 =4 : 1 : 1. The major anti-alcohol 14 was taken through to the
methoxyacetal 27 so confirming this strategy for the stereoselective synthesis of the C(17)-C(23)
fragment of bryostatins. The diol 30, which has configurations at each of its three chiral centres
corresponding to the C(23)-C(27) fragment of bryostatins, was prepared in two steps from the aldehyde

28 and convertcd into the vinylstannane 45. © 1998 Elsevier Science Ltd. All rights reserved.

The bryostatins are important marine natural products of interest because of their potent anti-neoplastic activity
p

ncer chemotherapy.! Several approaches to the synthesis of fragments of these compounds
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have been described including a total synthesis of bryostatin 7 1.2.3
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One problem which has 10 be addiessed in any synthesis of a bryostatin is ¢ t f the geometry of

Wadsworth-Emmons-Horner reaction3 and an intermolecular Wadsworth-Emmons-Horner reaction on a
sterically biased substrate.9 The C(21)-double-bond of 20-deoxybryostatins, e.g. bryostatin 10 2, has been
introduced via an epoxide ring-opening procedure’ and by using a palladium(0) catalysed coupling of a vinylic
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bromide with a tin enolate generated in situ by treatment of an enol acetate with tributyitin methoxide.& We here
report full details of a synthesis of an acetal corresponding to the C(17)-C(23) fragment of bryostatin 7 1 together
with preliminary studies into a stereoselective synthesis of the C(21)-C(27) fragment of the bryostatins. The key
step in the synthesis of the acetal is the addition of a vinylic organolithium reagent to a chiral aldehyde derived
from (R)-pantolactone and follows the strategy pioneered by Masamune.2

RESULTS AND DISCUSSION

Syntheses of the vinyl iodide 8 and aldehyde 13 required for the key coupling step in the synthesis of the
i 1 and 2. The iodide was obtained by conjugatc addition of a tin cuprate to the
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Scheme 1 Reagents and Conditions: i, butyllithium, -78 °C, 30 min, then CICOz2Me (93%); ii,
BuaSnLi.CuBr.Me»S, tetrahydrofuran, -78 °C, 3 h, then methanol (92%); iii, diisobutylaluminium hydride,
hexane, -78 °C (98%); iv, tert-butyldiphenylsily! chloride, imidazole, N, N-dimethylformamide (95% from 5); v,
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iodine, carbon tetrachloride (92%).
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The aldehyde 13 was prepared from the fert-butyldimethylsilyl ether 9 of (R)-pantolactone by ring-
opening to the hydroxyamide 1010 followed by conversion into the thioether 1211 and reduction to the aldehyde.
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Scheme 2 Reagenis and Conditions: i, trimethyiaiuminium, hexane, N,O-dimethyihydroxyiamine
hydrochloride, benzene (98%); ii, triphenylphosphine, carbon tetrabromide; iii, thiophenol, DBU, benzene,
heat under reflux, 48 h (60% from 10); iv, diisobutylaluminium hydride, hexane, -78 °C (65%).

Addition of the aldehyde 13 to a solution of the vinyllithium species generated by treatment of the iodide
8 with butyllithium gave a mixture of three products which were characterised separately and identified as the
anti-silyloxyalcohol 14, which has the required configuration at the newly formed hydroxyl-bearing, chiral centre

for incorporation into a bryostatin, its syn-isomer 15, and the syn-regioisomer 16, ratio 14:15:16=4:1:1,
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and 18 gave the acetates 17 and 18, and desilylation of the alcohols 14 - 36 gave the triols 192 and 28 with ol
s airnad A Aamantantioe ~Ff Lol 1£ . _ 1 4L L 0 o
28 being obtaincd on deprotection of both 15 and 18. The configurations of ihe irols were confirmed using 13C

daia obiained for ihe acetonides 21 and 22 which were prepared from the diol 23 and the triol 20, respectively,
since the acetonide methyl carbons were observed at 8 28.83/25.33 for the cis-disubstituted acetonide 21 and at &
27.77/27.68 for the trans-disubstituted acetonide 22.12 The formation of the anti-silyloxy-alcohol 14 as the
major product is consistent with Cram-Felkin-Anh control and follows the precedent set by Masamune.2
Moreover, faster intramolecular migration of the fert-butyldimethylsilyl group via a trans-disubstituted, five-
membered ring transition state would be expected for the syn-product 15 rather than for the anti-product 14, as

observed.
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Preliminary attempts to desilylate the acetate 17 were complicated by 1,2-migration of the acetyl group.
However, selective silylation of the primary hydroxyl group of the anti-triol 19 gave the mono-silyl ether 23
which was regioselectively acetylated to give the acetate 24 then oxidized using pyridinium dichromate (PDC) to
the ketone 25, see Scheme 3. This was deprotected selectively using dichlorodicyanoguinone (DDQ) to give the

nﬂmnrv alcohol 26 which was immediatelv mmlmprl to gnm the ketal 27 b\r treatment with {rimethy} orthoformate

ataves g

in methanol containing toluene p-sulfonic acid as catalyst.



14362 A Baxter et al. / Tetrahedron 54 (1998) 1435914376

"°\. HaN

e T
2o N o NS

g
19 W PMB _ii, iv_
e
RO ’\/
L U
\J>Siph23u‘ ISiPhaBU' ESithBu‘

23R=H 25R =PMB ' 27

24R=Ac 26R=H
Scheme 3 Reagents and Conditions: i, tert-butyldiphenylsilyl chloride, triethylamine, 4-
dimethylaminopyridine (DMAP; cat.) (89%); ii, acetic anhydride, pyridine, DMAP (90%); iii, PDC, 4A sieves,
dichloromethane (76%); iv, DDQ, dichloromethane, water; v, trimethyl orthoformate, methanol, toluene p-
sulfonic acid {(cat.) (42% from 25)
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the bryostatins. The nexi siage was to deveiop a synthesis of a vinyiic halide corresponding to the intact C(23)-
C(27) fragment. Several approaches to this region of the bryostatins have been reported.3 Our strategy was based
on the chelation controlled addition of methyl acetoacetate to the aldehyde 28 followed by stereoselective
reduction and is summarised in Scheme 4.#

Chelation controlled addition of the bis-trimethylsilylenol ether of methyl acetoacetate to (R)-2-p-
methoxybenzyloxypropanal 28 gave the keto-alcohol 29 with excellent stereoselectivity.14 Selective reduction!s
of the ketone then gave the anti-diol 30 which has the required configuration at each of its three chiral centres for

incornoration into a svnthegis of 2 brvostatin and which was charactericed ag i
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Scheme 4 Reagents and Conditions: i, CHy=C(0SiMe3)CH=C(OMe)OSiMe

tin(lV) chloride, -100
oC (52%); ii, letramethylammonlum triacetoxyborohydride (82%}; iii, 2,2-dimethoxypropane, toluene p-

—a AN

suifonic acid (Cal ) ECBIOHS (7 )

As part of the preliminary investigation of an assembly of the C(17)-C(27) fragment of the bryostatin, the
gster 31 was converted into the aldehyde 33 via the alcohol 32. Aldol addition of 3,3-dimethylpent-4-enone gave
the hydroxyketone 34 as a mixture of epimers. However, attempts to convert this hydroxyketone or its methyl
ether 35 into the acetal 36 gave rise to mixtures of products in which both of the incipient 23- and 25-hydroxyl

§ This is not important for bryostatin synthesis since the configuration of the hemiacetal will be established by the anomeric effect
under conditions of thermodynamic control,

# During the course of our work the chelation controlled addition of a keto-ester to an aldehyde followed by syn-selective reduction of
the hydroxyketone was described. 13



atin numbering) were involved in product formation. It was therefore deemed necessary o use
different protecting groups for these hydroxyi groups.
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The diol 30 was cyclised to give the hydroxylactone 37 which was protected as the tert-
butyldimethylsilyl ether 38, see scheme 5. Ring-opening gave the Weinreb amide 39 which was further protected
as its (2-trimethylsilylethoxy)methyl ether 40. The three incipient hydroxyl groups in this amidc arc now
protected using different protecting groups and can be manipulated separately. Reduction gave the aldehyde 41

which was converted into the alkyne 43 via the vinyl bromide 42 which was prepared as a mixture of geomet
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isomers using a Wittig reaction.16 Finally, after carboxymethylation, stereoselective addition of a tin cuprate®
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Scheme 5 Reagents and Conditions: i, aqueous NaOH, then H*, heat in benzene under reflux; ii,
tert-butyldimethylsilyl chloride, imidazole, N,N-dimethylformamide (74% from 30); iii, trimethylaluminium,
N,O-dimethylhydroxylamine hydrochloride, benzene (99%); iv, (2-trimethylsilylethoxy)methyl chloride,
diisopropylethylamine, dichloromethane (85%); v, diisobutylaluminium hydride, hexane, dichloromethane,
-78 °C (94%); vi, bromomethyl(triphenyl)phosponium bromide, lithium hexamethyldisilazide, tetrahydrofuran
(65%); vii, butyllithium, tetrahvdrofuran, 0 °C (70%); viii, butyllithium, methyl chloroformate, -78 °C to 0 °C

(73%); ix, BuaSnLi.CuBr MesS, -78 OC, then methanol (84%)
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The vinylstannane 45 has the functionality required for incorporation into a synthesis of either a 20-
acyloxybryostatin, e.g. 1, using the vinylic iodide following the route used to prepare the acetal 27, or a 20-
deoxybryostatin, e.g. 2, by the stereoselective palladium(0) catalysed coupling of the corresponding vinylic
bromide with an enol acetate.8 Work along these lines is in progress.

For general experimental details see the first paper in this series.4 Products were isolated as colourless oils
unless otherwise stated.

1-(p-Methoxybenzyloxy)but-3-yne 3 (1.75 g, 70 %) was prepared from but-3-yn-1-ol (1 cm3, 13.2
mmol), sodium hydride (531 mg, 23 mmol) and p-methoxybenzyl chloride (1.82 cm3, 13.4 mmol) with
chromatography using light petroleum/ether (92:8) as eluent (Found: M*, 190.0992. C;H,40, requires M,
190.0994); Vmax fcm™ 3292, 1613, 1587, 1514, 1465, 1363, 1303, 1249, 1175, 1099, 1035, 823, 758 and 638;
oy 20 (1 H,t,J 3,4-H), 25 (2 H,dt,J 3,7,2-Hy),3.58 2H,t,J 7, 1-Hy), 3.8 (3 H, s, OCH3), 4.5 (2 H,
s, CH; An) and 6.9 and 7.29 (each 2 H, m, ArH); m/z (E.I) 190 (M*, 9 %) and 121 (100). Methyl 5-(p-

methoxvbenzvloxv)pent-2-vnoate 4 (1 21 . 93 %) was prepared from the alkvne 3 (1 o. 5.26 mmol)
1ethoxybenzyloxy)pen ynoate I g, 93 %) was prepared from the alkyne 3 (1 g, 3.26 mmol),
butyllithium (1.6 M in hexane; 4.04 cm3, 6.47 mmol) and methy! chloroformate (0.8 cm3, 10 mmol) with

/e
%

chromatography using hght petroleum/ether (70:30) as eluent (Found: NHy4, 266.1382. C,4H;0NO, requires

M, 266.1392); Vyax focm 22‘1 1713, 1614, 1586, 1515, 1435, 1363, 1256, 1175, 1079, 1034, 823 and 753;
dy26 2H,t,J 7,4-Hy), 3.6 2H,t,J7, 5-Hy), 3.75 and 3.8 (cach 3 H, s, OCHjy), 4.48 (2 H, s, CH,Ar)
and 6.9 and 7.25 (cach 2 H, m, ArH); 8¢ 159.4, 154.0, 129.8, 129.4, 113.9, 86.5, 73.6, 72.8, 66.7, 55.3,

52.6 and 20.2; m/z (C.1.) 266 (M" + 18, 23 %) and 121 (100).

Methyl (E)-5-(p-methoxybenzyloxy)-3-tributylstannylpent-2-enoate 5

Butyllithum (1.6 M in hexane; 8.8 cm3, 14 mmol) was added to a solution of diisopropylamine (2 cm3, 14.1
mmol) in tetrahydrofuran (24 ¢m3) at 0 °C and the mixture stirred at 0 °C for 10 min. Tributyltin hydride (4.2 g,
1A A srnsn A1) sz addad nnd tha maiwtizma ctisvad 2t N} O £ T8 fmatin hafros haltos ~analad 6o &N %% ned e /T
14,94 VL) Wadd aUUCU allU IO HHIALULIC SULITU dal UV U 1UL 1D 1HHH DCLVIT DOLHIE CUUICU W -0V U dllu bUppCl.\l}
bromide-dimethy! sulphide compiex (3 g, 14.6 mmol) added in small portions. The mixture was stirred at -30 °C

for 20 min, cooled to -78 °C, then a solution of the alkyne 4 (1.17 g, 4.72 mmol) in tetrahydrofuran (20 cm3)
was added dropwise and the reaction mixture stirred at -78 "C for a further 3 h. Methanol (15 cm3) was added
and the mixture stirred for 10 min at -78 °C and then at room temperature for 30 min. The mixture was diluted
with water (40 cm3) and filtered through celite with ethyl acetate washings (5 x 90 cm3). The filtrate was washed
with brine (30 cm?3), dried (MgSQy) and concentrated under reduced pressure. Chromatography of the residue
gave the tztle compound 5 (2.33, 92 %) (Found: M" - C4Ho, 483.1556. CwHuOA 2gn requires M, 483.1556);

e TSI

Umnax Jem 1718, 1614, 1589, 1514, 1464, 1358, 1250, 1169, 1088, 1039, 869 and 821; 8y 0.89 - 1.6 (27 H,
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Diisobutylaluminium hydride (1 M in hexane; 13 cm3, 13 mmol) was added dropwise to the ester § (2.28 g, 4.23
mmol) in tetrahydrofuran (21 cm3) at -78 °C and the mixture stirred for 1.5 h at -78 °C. Methanol (1.25 cm3) and
saturated aqueous ammonium chloride (4.2 cm3) were added, and the mixture stirred at 0 °C for 30 min. Ethyl
acetate (20 cm3) was added and the mixture filtered through celite with ethyl acetate washings (5 x 20 cm3). The
filtrate was dried (MgSO,) and concentrated under reduced pressure to yield the alcohol 6 (2.1 g, 98 %).
tert-Butyldiphenylsilyl chloride (1.75 ¢cm3, 6.7 mmol) was added to a solution of imidazole (620 mg,
7.66 mmol) in N,N-dimethylformamide (2 cm3) at 0 °C. After 5 min, a solution of the alcohol 6 (2.1 g, 4.1

mmol) in N,N-dimethylformamide (3 r'm3\ was added. The mixture was stirred at room temperature for 16 h,

aimeth J A 1583 L% (] RRAT . Cuiivis Gu iUVl walpui&iuie

diluted with ether (50 cm3) and washed with aqueous hydrogen chloride (1 M; 2 x 5 ¢cm3), brine (5 cm3),
saturated aqueous sodium bicarbonate (5 cm3) and brine (2 x 5 cm3). The organic phase was dried (MgSO4) and
concentrated under reduced pressure. Chromatography of the residue using light petroleum/ether (90:10) as eluent
gave the title compound 7 (3 g, 95 %); Vmax Jem™ 1614, 1588, 1514, 1464, 1428, 1249, 1112, 1088, 823 and
703; 8y 1.1 [9 H, s, SiC(CH3)3], 0.8 - 1.55 (27 H, m, BusSn), 2.41 2 H,t,J 7.5,4-Hy), 3.25 2 H, t,J 7.5,
5-Hj), 3.84 (3 H, s, OCH3), 4.36 2 H, s, ArCH,), 437 2 H,d,J 5.5, 1-Hy), 5.85 (1 H, t, J 5.5, 2-H),
6.96 and 7.22 (each 2 H, d, ArH), 7.38 (6 H, m, ArH) and 7.72 (4 H, m, ArH); 8¢ 142.8, 141.1, 136.1,

134.2, 130.0, 129.7, 128.1, 114.2, 73.0, 70.0, 61.8, 55.7, 34.2, 29.6, 27.9, 27.3, 19.8, 14.2 and 10.18.

Iodine (2.1 g, 8.3 mmol) was added the stannane 7 (3 g, 4 mmol) in carbon tetrachloride (42 cm3). The mixture
was stirred at room temperature for 10 min, diluted with hexane (170 cm3) and washed with saturated aqueous
sodium thiosulphate (3 x 16 cm3), saturated aqueous sodium bicarbonate (16 cm3) and brine (16 cm3). The
organic extract was dried (MgSO,) and concentrated under reduced pressure. Chromatography using light
petroleum - light petroleum/ether (96:4) as eluent gave the title compound 8 (2.16 g, 92 %) (Found: M*+ NH,,
604.1738. CaoH3oNO,Sil requires M, 604.1744); Vo, fom™ 1613, 1588, 1514, 1428, 1303, 1249, 1113, 1039,
823 and 703; 8y (C¢Dg) 1.2 [9 H, s, SiC(CH3)3], 2.44 2 H, t,J 6,4-H,),3.37 2 H,t,J 6,5-H,),3.38 3 H,
s, OCHs), 4.23 (2 H, s, ArCH;), 425 (2 H,d, J 6.5, 1-H), 6.71 (1 H, t, J 6.5, 2-H), 6.86 and 7.18 (each 2

H. d ArH\ 7')5(6”111 Arl \nnr‘l7R(4”m Arl—l\ Sn (C:D:) 1432, 1364, 1341, 131.3 1305 ]’)07

n,a, Arn), /.22 (0 m, Aarfl)and /.8 (& I, ¥ ), 00 (Lelde) 142.4, 120.4, 1341, 121.23, 1200, 127,
AA INTQ T2 AQT AV E &K ANK VYT A and 1Q Q: salde (T &NA (N L 19 7 O

11584, 1U1.0, /3.4, VO. :, UL.U, JJ.&, HU.J, 474 dltQ 17,06, /7 \C.1.) OUS (VI T+ 10, / /0)

(R )-N-Methoxy-N-methyl-2-tert-butyldimethylsilyloxy-4-hydroxy-3,3-dimethylbutanamide 10

Trimethylaluminium (2 M in hexane; 4.2 cm3, 8.4 mmol) was added dropwise to a suspension of N,0-
dimethylhydroxylamine hydrochloride (0.25 g, 8.4 mmol) in benzene (8.0 cm3) at 0 °C. The mixture was stirred
at ambient temperature for 2 hours and then cooled to 0 °C. A solution of the protected pantolactone 9 (1.0 g, 4.1
mmol) in benzene (5.0 cm3) was added dropwise and the mixture stirred at ambient temperature for 1 h. The
mixture was then cooled to 0 °C and saturated aqueous sodium bicarbonate (8.0 cm3) was added. The mixture

was stirred for 10 min at ambient temperature, diluted with ethyl acctate (20 cm3) and filtered through celite with
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concentraica under réaucea pressuic I.U g.I.VC ulC e LU npuunu AU (1.41 5, 70 70) \FUUIIU LVl + ﬂ, IVO.L1US
C14H3204NS1 requires M, 306.2101); Vyax fom 13435, 1656, 1473, 1389, 1252, 1114, 1084, 1005, 953, 864,
837 and 777; 0y (CeDg) 0.17 and 0.19 (each 3 H, s, SiCH3), 1.08 [12 H, s, SiC(CHj3)3 and 3-CH3), 1.13 (3
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H, §, 3-CH3 ), 2.806 and 3.2 {(each 3 H, s, CH3), 3.54 {i H, d,/J 11, 4-H),3.7{ 1, ors, Un), 3.92 (1 1, a,
H d 4.7 (I H, s, 2-H); dc (CsDs) 175.2, 73.3, 68.9, 61.0, 40.9, 32.6, 26.5, 24.1, 21.2, 18.7, -4.4

(R)-N-Methoxy-N-methyl-2-tert-butyldimethylsilyloxy- 3, 3-dimethyl-4-phenylthiobutanamide 12

Triphenylphosphine (280 mg, 1.04 mmol) and carbon tetrabromide (348 mg, 1.05 mmol) were added to the
alcohol 10 (245 mg, 0.8 mmol) in acetonitrile (2 cm3) at room temperature and the mixture stirred for 2 h before
being concentrated under reduced pressure. Repeated chromatography of the residue gave the bromide 11
(Found: M*+ H, 368.1254. C,;H;,0;NSi"°Br requires M, 368.1257); [l -2.32 (¢ 0.25, CHCL); v, fom™

ound: Mt++ H, 368.1254. C;H;, 05} Br requires M, 368.1257); [alp -2.32 (¢ 0.25, CHCL); v, fom

1678, 1472, 1387, 1251, 1125, 1097, 1003, 838 and 778; 8y (C¢Ds) 0.19 [6 H, s, Si(CH3),], 1.04 [9 H, s,

rarefal s Pt I IS 1o B s ~

SiC(CH3)s], 1.08 and 1.22 (each , 3-CHa), 2.7

p— X

an Fal® g _lnl-!'\/ r

ach 3 H, s, CH3), 3.2 and 3.72 (ea
J 9.5, 4-H) and 4.9 (1 H, s, H-2); m/z (C.I.) 370, 368 (M*++ 1, 100 %). This bromide 11 (242 mg, 0.66
mmol) in benzene (1 cm3) was added dropwise to dlazablcycloundecane (100 mg, 0.66 mmol) and thiophenol
(73 mg, 0.66 mmol) in benzene (2 cm3) and the mixture stirred under reflux for 48 h. After cooling to room

A
» 4,

Q,I
’.3
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and 3.12 (

temperature, the mixture was filtered and the filtrate washed with water. The organic phase was dried (MgSQ,)
and concentrated under reduced pressure. Chromatography using light petroleum/ether (85:15) gave the ritle
compound 12 (190 mg, 60 % from alcohol 10), [a]p -3.69 (¢ 2.25, CHCls) (Found: M* + H, 398.2177.
51, 1125, 1002, 838 and 778; 8y

a2 «l O OH

)

[
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(2R )-2-tert-Butyldimethylsilyloxy-3,3-dimethyl-4-phenylthiobutanal 13

Di-isobutylaluminium hydride (1 M in hexane, 6.7 cm3, 6.7 mmol) was added to the amide 12 (895 mg, 2.25
mmol) in dichloromethane (15 ¢m?3) at -78 °C and the mixture stirred for 2 h before methanol (3.7 cm3) was
added. After 10 min at -78 °C, saturated aqueous ammonium chloride (7.4 cm3) was added, the mixture stirred at
0 °C for 30 min, then et

vl acetate (35 cm3) was added. After filtration throu
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as eluent gave the title compound 13 (498 mg, 65 %), } .
(Found: M* + H, 339.1813. C;gH3;0,SSi requires M, 339.1814); Vpax Jem™' 1733, 1584, 1471, 1439, 1389,
1255, 1100, 939, 862, 839 and 779; &y (CsDs) 0.04 and 0.05 (each 3 H, s, SiCHas), 0.97 [9 H, s, SiC(CH3)3],
1.02 and 1.04 (each 3 H, s, 3-CH3), 2.92 and 3.06 (each 1 H,d, J 12.5,4-H),3.87 (1 H,d, J 2.5, 2-H), 6.95
-7.40 (5 H, m, ArH) and 9.65 (1 H, d, J 2.5, 1-H); 8¢ (C¢Ds) 203.0, 134.4, 129.9, 129.6, 126.4, 82.8, 43.9,
41.9, 26.4, 24.1, 23.2, 18.9, -4.5 and -4.6; m/z (C.L) 339 (M" + 1, 100 %) and 281 (38).
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(4S,5R,2E )- And (4R,5R,2E)-5-tert-Butyldimethylsilyloxy-1-tert-butyldiphenylsilyloxy-3-[2-(p-methoxy-
hosovlavglothol 1=K K=/’1mntlvnl=7=n onvlthin anf,'),an,d,nl 14 and 18 And 4R SR 2K I_A tort_hurvldimothyleilvi.
ver LUAY JOEYL [T, UTUMIIIT ULy s™ / TLCIL YUETUIUTLT /LT LTCIVTTTUr AT e Ae7 WA | TANy S ANy adu) WAL L YLALITIT WL Yy sk Y o
o 1 aeea Lo 7 0 L | PR3 N RS, T £ NIV SRRy RS ARGy BRSNS WPy N b B O e LN a7 7 _ 1 ... TebZo b iond D un & 1 1L
()xy'l -Cr-ou yl(ll nenyt llyl y’.')"[é’( )-mernox !}Cﬂ(yt() y[ I'_ij 0,0 ul"l«(:'lfl_)’l /'[Jﬂﬂ"}’”ﬂ"}"ﬁ[}l"é"C’l'.)"UL 1v
n-Butyliithium (1.6 M in hexane; 0.29 cm3, (.46 mmol) was added dropwise to a stirred solution of the iodide 8
(250 mg, 0.426 mmol) in tetrahydrofuran (5 cm3) at -78 °C. The mixture was stirred at -78 °C for 30 min and a
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the aldehyde 13 (120 mg, 0.355 mmo}) in teirahydrofuran (1.5 cm?) was added vig a cannula.
The mixture was stirred at -78 °C for 45 min, saturated aqueous ammonium chioride (0.5 cm3) was added, and
the reaction mixture was allowed to attain room temperature. The aqueous phase was extracted with ether (3 x 2
cm3) and the organic extracts dried (MgSQ,) and concentrated under reduced pressure. Chromatography of the
residue using light petroleum/ether (96:4) as eluent gave the title compounds 14 - 16 (225 mg, 80%) ratio 14 :
15:16 = 68 : 16 : 16, respectively. The least polar product was the (4R,5R,2E)-isomer of the title compound
16, [a]n +3.47 (¢ 2.85, CHCl,) (Found: M" - C4Ho, 741.3475. C43HsO4SSi, requires M, 741.3465); v,

fem” ’4506 1613, 1586, 1514, 1472, 1428, 1362, 1250, 1112, 952, 836, 779 and 703; & 0.00 and 0.04 (ea h

=
\C
)]

i~
j==3
[T
=

[l

\01
r-—|(

T (each T H. ¢ Mn\ 1.08 l'Q I—I s, SiC(CHA )1
SELgadn 2 n, S, v SANTI3)50
H,

0 Ey
H,d,J 7,0H),3.09 (1 H,d, J 12, 7-H), 3.31 (1
(

1r1

3 H, s, OCH3), 4.2 (3 H, m, 1-Hy, 4-H), 4.26 and 4.25 (cach 1
11, HCHAr), 5.65 (1 H, t, J 6, 2-H), 6.78 (2 H, m, ArH) and 7.09 - 7.72 (17 H, m, ArH); 8¢ 138.2,
135.5, 135.0, 133.0, 130.4, 129.6, 129.2, 129.1, 128.7, 128.2, 127.7, 125.5, 113.7, 76.4, 74.0, 72.4, 69.4,
60.4, 55.2, 44.8, 39.6, 28.1, 26.7, 26.0, 23.5, 22.3, 19.2, 18.1, -3.8 and -4.9; m/z (FAB) 741 (M" - 57, 0.05
%), 667 (43) and 603 (0.7). The next eluted product was the (45,5R,2E)-isomer of the title compound 14, [0]p
+44.89 (¢ 0.65, CHCl3) (Found: Mt, 798.4158. C4;Hgs05SSi; requires M, 798.4170); Vyax Jem™ 3427, 1613,

1586, 1514, 1472, 1428, 1361, 1250, 1089, 835, 778 and 703; 8y 0.03 and 0.06 (each 3 H. s, SiCHa,), 0.88

and 1.01 [each 9 H, s, SiC(CH;)3], 1.03 (6 H, 5, 2 x 6-CH;), 2,14 (1 H, dt, J 15,4, 1-H), 2.7 (1 H, ddd, J
18 € § 1'1IN 2N8S /M I 7T 1S /1T At T QO AKX ' l'.l\ 222 1T H e ’)'_H'\ TIR T U
Ldg Zandy 4 1 lll’ T\ Fud \é Liy Oy I P 'Y p ey A4 Lly UL vV Zy Ty & L1 } Jed U \L A, 111, & Ti1 [ P e § \J L, D,

I ’s
OCH3), 3.8 (1 H, br d, OH), 3.81 (1 , 5-H), 4.16 (3 H, m, 1-H, and 4-H), 4.30 and 4.34 (each 1 H,
d,J 8, HCHAr), 5.8 (1 H,t,J 6, 2-H), 6. '8 (2 H, m, ArH), 7.0 - 7.4 (i3 H, m, ArH) and 7.64 {4 H, m, ArH),
oc 138.9, 138.1, 135.5, 133.8, 130.5, 129.6, 129.4, 128.7, 128.2, 127.7, 125.3, 113.7, 80.6, 76.8, 72.9,
69.8, 60.2, 55.2, 44.5, 40.1, 28.8, 26.7, 26.4, 24.5, 23.9, 19.2, 18.6, -3.1 and -4.8; m/z (FAB) 799 (M + 1,
0.4 %), 798 (1.6) and 780 (3). The most polar product was the (4R,5R,2E)-isomer of the title compound 15,
[alp + 31.55 (¢ 0.8, CHCly) (Found: M" - C4Hy, 741.3457. C43Hs5705SSi, requires M, 741.3465); Vpmax fem™
3518, 1613, 1586, 1514, 1472, 1250, 1112, 1069, 834, 779, 739 and 703; &y 0.05 and 0.11 (each 3 H, s,

SiCHj3), 0.98 and 1.08 [each 9 H, s, 2 x SiC(CH3)3], 1.12 (6 H, s, 2 x 6-CH3) 2.15 and 2.44 (each 1 H, m,

Q— l_.,;
~
) > o~

" 2002 H hre 72H,Y 2121 H s OHY 3342 H ¢+ 7 7 2'-H) 78 (4 H m, 5-H. OCH) AQI<
1 Ljy Je\I7 \dw Ky UL Oy T RAZJy oJ» \E REky Oy NFARJy JoJT \dw RAy Uy ¥ Ty & TRRT ]y L I VY Ly TR iy 13 )y Ta

ET o 1 LT A XT AITY £QN (1T IT o T £ DI £ 97 (V1T wn AL\ ound T 1& _ 777 /17 17 . A-IN. &
i, m, 1-117, 4-11, ALK ), J.74 (1 1, 4, J U, 4-11), U.03 (£ 11, i, ALy and /.15 - /.77 (17 1, i, AT0j; O¢
138.0, 135.6, 133.9, 133.8, 129.6, 125.1, 128.8, 128 7, 127.6, 126.9, 125.5, 1i3.7, 77.3, 72 "), 70.4, 69.1,

0.6%), 741 (M - 57, 0.5) and 543 (l).

(4S,5R,2E)- and (4R, 5R,2E)-4-Acetoxy-5-tert-butyldimethylsilyloxy- 1 -tert-butyldiphenylsilyloxy-3-[2-(p-
methoxybenzyloxy)ethyl]-6,6-dimethyl-7-phenylthiohept-2-ene 17 and 18
Acetic anhvdride (0.037 cm3) triethylamine (0.05 cm3) and 4-N,N-dimethylaminopyridine (1 mg) were added to

the alcohol 14 (14 mg, 0.018 mmol) in carbon tetrachloride (0.5 ¢m3) and the solution stirred for 19 h at room

AAd o

P . PP Aerery ArhlAasiAdn ssrao addad aed ryaw by trantad wriith ath
LCII.I[JCIaI,UIC oql.uxawu AuUcuUuUdS altiinuiiuin Uil I 4
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E

extracis were dried (MgSOy4) and conceniraied under reduced pressure. Chromaiography of ihe residue using
light petroleum/ether (95:5) as eluent gave the (45,5R,2E)-isomer of the titie compound 17 (14 mg, 95%)
(Found: Mt - C4Hg, 783.3602. C45Hs906SSi; requires M, 783.3571); Vpax fem™ 1742, 1613, 1587, 1514,
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1TATY 1244 1940 1119 02L& 71777 T30 ad "INY. & NNL o d N 11 Lok BIT o OIAVIY N NO 2 1N L
1470, 1JU49, 14940, 1114, 0D, / /1, 137 alld fU), Oy U.UO I uU.11 (\odin 3 11, S, OILI113), U.7 aill 1.V jcaicn v
H, s, SiC(CH3)3j, 1.05 and 1.06 {each 3 H, s, 6-CHj3), 1.98 (3 H, s, COCHjs), 2.22 and 2.58 (each 1 H, m,

I'-H), 2.99 and 3.04 (each 1 H, d, J 12, 7-H), 3.26 (2 H, m, 2'-Hj), 3.76 (3 H, s, OCH3), 3.87 (1 H, d, J 3,
5-H), 422 (4 H, m, 1-H; and CH,Ar), 54 (1 H, d, J 3,4-H), 5.8 (1 H, ¢, J 5, 2-H), 6.75 (2 H, m, ArH), 7.05
-7.45 (13 H, m, ArH) and 7.6 (4 H, m, ArH); m/z (FAB) 841 (M*, 1%) and 783 (M - 59, 6).

Similarly the alcohol 15 gave the (4R,5R,2E)-isomer of the title compound 18 (Found: Mt + NH,,
858.4667. C4oH7oNOSSi, requires M, 858.4619); v, fom™' 1742, 1614, 1587, 1514, 1473, 1428, 1368,

1249, 1112, 1039, 833, 777, 740 and 703; 8y 0.00 and 0.03 (each 3 H, s, SiCHs), 0.97 and 1.08 [each 9 H, s,

JO joalll 1

QIF{F”4\41 112 and 114 (psmh 3H, s, 6("”,.\ 2.05 (Q H, s, COCH) 220 and 230 feach TH m_ 1'-

""""" TANAREY ]y Awedwiy X AS e i e el |
3.08 and 3.1 (each 1 H, d, J 12, 7-H), 3.37 and 3.45 (each 1 H, m, 2'-H), 3.82 (3 H, s, OCH3), 4.22 (2 H, d,
J 5, 1-Hy), 4.35(2 H, s, CHyAr), 445(1H,d,/3,5H),492(1 H,d,/73,4-H),582 (i H, 1,75, 2-H), 6.8
(2 H, m, ArH), 7.15 - 7.45 (13 H, m, ArH) and 7.7 (4 H, m, ArH); m/z (C.1.) 858 (M++ 18, 50%)

(4S,5R,2E)- And (4R,5R,2E)-3-[2-(p-methoxybenzyloxy)ethyl]-6,6-dimethyl-7-phenylthiohept-2-ene-1,4,5-
triol 19 and 20

Tetrabutylammonium fluoride (1 M in tetrahydrofuran; 1,03 cm3, 1.03 mmol) was added dropwise to a solution
of the silyl ether 14 (284 mg, 0.36 mmol) in tetrahydrofuran (2 cm3) at 0 °C. The solution was stirred at room

re for 3 h and then concentrated 1

1..

nder r

P 10 (184 me Q7 o

1= LU"l—t’uultu a L LT s v
n -1

'}\O

no r T N o e (s 1a ] 1£17
58. CastssUsS requires M, 447.2205); Umax 7cin 3387, 1613,

i

1034, 824 and 739; 8y 1.07 and 1.1 (each 3 H, s, 6-CH3), 2.3 (3 H, br s, 3 x OH), 2.51 (2 H, m, 1'-Hy), 3.05
and 3.17 (each 1 H, d, J 12, 7-H), 3.5 (1 H, m, 2-H), 3.58 (2 H, m, 5-H and 2'-H), 3.78 (3 H, s, OCH3),
4.06 (3 H, m, 1-H; and 4-H), 4.42 (2 H, s, CH,Ar), 578 (1 H,t, J 7, 2-H), 6.85 (2 H, m, ArH) and 7.2 -
7.36 (7 H, m, ArH); 8¢ 141.9, 138.3, 132.0, 130.2, 129.5, 1294, 129.3, 126.1, 114.4, 78.6, 77.0, 73.6,
69.4, 58.7, 55.8, 45.8, 39.5, 27.8, 24.2 and 23.9; m/z (C.1.) 447 (M" + 1, 35 %) and 309 (9).

Similarly the silyl ether 15 gave the (4R,5R,2E)-isomer of the title compound 20 (Found (M" + H,
4472197, C,cH1:0<S requires M, 447 2205); V... /cm'1 3387, 1613, 1584, 1514, 1249, 1087 and 1035; &y
1.1 and 1.12 (each 3 H, s, 6-CH3), 2.42 and 2.61 (each 1 H, m, 1'-H), 3.04 and 3.16 (each 1 H, d, J 12, 7-H),

3
3

2 1 71 1Y 2 A0 /Y 1T s 1) aemAd & LTIV ’IIZIJ”‘\U.-—.")'U.\..AI‘\LI\ 7 OA LY A FWIT N A 1D (D
J.1 (1 11, br 3, Un) 3.40 (< N, i, 2'-H and J-Erij, J.01 (& i, < -1 and i), 3.04 (J 11, §, W ri3), .14 (<
H, m, i-Hjy), 4.2 (i H, br s, 4-H), 4.5 (Z H, s, CHAr), 3.84 (i H, t, 4 7, 2-H), 6.9 (2 H, m, ArH) and 7.12 -

7.5 (7 H, m, ArH); m/z (C.1) 447 M" + 1, 80 %).

Acetyl chloride (2 drops) was added to a solution of the triol 20 (10 mg, 0.019 mmol) and 2,2-
dimethoxypropane (0.016 ¢m3) in dichloromethane (1 ¢cm3) at 0 °C and the mixture stirred for 20 h. Saturated
aqueous sodium carbonate was added, the mixture extracted into dichloromethane, and the extracts were dried
(MgS0,) and concentrated under reduced pressure to give (4R,5R,2E)-4,5-di-O-isopropylidene-3-[2-(p-
thnxvh#nyvlnxv)rthv” 6.6- dlmPlhvl 7-phenylthiohept-2-en-1-0l 22 (9 mg, 45%) after chromatography

l\

R =4 r

(Found: M+ + H 487 2515 C,;:H:0:8 requires M, 487 2518%): fem® ’%Alﬁ 1613, 1585, 1514, 1247,
\OUnG. iva i, 87,2312 Lggrisgisss ICQUITSS L2128, max ..... 22802, 1215,

11719 .._..1 INCL. 8 07 .l 1 NO /vl 2 L . & 12 and 1 28 faa~h 2 10 ML MTA2 M IT - 1''HT
1174 dllld 1UJJ, O U.7 /7 dilu 1.U0 \Lauil o 11, d, U113, 1.0 iU 1.00 (\vavii J 11, 3, \,113}, LT \& DL, QU 17K

and OH), 2.56 (1 H, m, 1'-H"), 2.89 and 306(eacth d, 712, 7-H), 3.55 (2 H, m, 2-H;), 3.77 3 H, s,

OCH3), 3.95 (3 H, m, 1-H; and 5-H), 4.24 (1 H, d, J 7, 4-H), 4.40 and 4.42 (cach 1 H, d, J 11 HCHAr), 5.9
(1H,t,J7,2-H), 6.85 (2 H, m, ArH) and 7.07 - 7.35 (7 H, m, ArH); m/z (C.1.) 487 M™* + 1, 60%).
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Triethylamine (0.096 cm3, 0.7 mmol) and 4-dimethylaminopyridine (cat.) were added to the triol 19 (154 mg,
0.35 mmol) in dichloromethane (8 cm3) at 0 °C followed by rers-butyldiphenylsilyl chloride (0.183 cm3, 0.7
mmol) and the mixture stirred at room temperature for 16 h. Water (1 cm3) was added, the aqueous phase was
extracted with ether (3 x 0.5 cm3) and the organic extracts were dried (MgSQO,) and concentrated under reduced
pressure. Chromatography of the residue using light petroleum/ethyl acetate (85:15) gave the title compound 23
(210 mg, 89 %), la]n +41.92 (¢ 0.25, CHCl;) (Found: M* + H, 685.3346. C4;H<10sSSi requires M,
685.3383); 1., /om™ 3421, 3071, 1613, 1586, 1514, 1428, 1362, 1250, 1112, 1088, IVQ 824 and 703; 8y

uuuuuuuuuuu -

1.08 [9 H, s, SiC(CH3)3], 1.12 and 1.15 (each 3 H, s, CH3), 2.19 (1 H, d, J 3.5, OH), 2.22 - 2.46 2 H, m,

1 s ] Lg QPP | £ = 1M -l rmn - A”T P B | b g 33 b 4

-Hj), 3.12 and 3.23 (each 1 H, d, J 12, 7-H), 3.27 and 3.47 {cach 1 H, m, 2'-H), 3.56 \1 H, dd, J 7.5, 3.5,
5-H), 3.63 (i H,d, J 4, OH), 3.81 (3 H, s, OCHj3), 4.06 (1 H, dd, J 7.5, 4, 4-H), 4.24 (Z H, d, J 6, i-Hy),
44 (2 H,s, ArCH), 5.79 (1 H, t, J 6, 2-H), 6.85 (2 H, m, ArH), 7.1 - 7.5 (13 H, m, ArH) and 7.69 (4 H, m,
ArH); 8¢ 139.7, 139.0, 135.8, 133.9, 132.7, 130.3, 129.5, 128.9, 128.0, 125.8, 114.2, 78.2, 76.9, 73.3,
70.0, 60.7, 55.9, 45.8, 39.3, 27.9, 27.4, 23.9, 23.7 and 19.7; m/z (C.1) 685 (M" + 1, 0.2 %) and 667 (0.07).
Acetyl chloride (2 drops) was added to a solution of the diol 23 (13 mg, 0.019 mmol) and 2,2-

dimethoxypropane (0.013 cm3) in dichloromethane (1 ¢cm3) at 0 °C and the mixture stirred for 25 h. Saturated

aqueous sodium carbonate was added, the mixture extracted into dichloromethane; and the organic extracts dried
(MoCQN .Y and cancentrated nndar radnced nracenre (Chramatnoranhvu af tha racidne neino licht notralennm /athar
\LVAEUING ) QUM VUL GV UHULL TVUULLS PIVOSULV. Sl VIIGIVRLGILY Ul VIV LWDIUUL UOLIE LIS Ul VIV WD LUiivlL
O o LTt e FACQ ED AL A( AL N lnnmsncmes il A e s B Ko NIV S NPVORpN Iy hmancmsr oY ae L 11 £ £ 3o el ..1 77

{7.1) ad CluciiL stC 40,00 oL )= %, 0-Ul~ U~ lbUplUprUCllC‘J‘LL'W'IUCLHURYUC lLleI\y}Gulylj'U,U'UllllULllyl' i~

phenylthio-1-zert-butyldiphenylsilyloxyhept-2-ene 21 (Found: M* + H, 725.3746. C44Hs5705SSi requires M,
725.3696); oy 1.01 [9 H, s, SiC(CH3)3], 1.04 and 1.07 (each 3 H, s, 6-CHz), 1.3 and 1.48 (each 3 H, s,
CH3), 2.3 (2 H, m, 1'-Hj), 3.0 and 3.05 (each 1 H, d, J 12, 7-H), 3.12 and 3.46 (each 1 H, m, 2'-H), 3.75 (3
H, s, OCHs), 4.2 (5§ H, m, 1-Hy, 5-H and CHAr), 45 (1 H,d, J 6, 4-H), 5.71 (1 H, t, J 7, 2-H), 6.71 (2 H,
m, ArH), 7.05 - 7.43 (13 H, m, ArH) and 7.63 (4 H, m, ArH); m/z (FAB) 725 (M* + 1, 4%) and 667 (7).

(4S,5R, 2E )-4-Acetoxy- I -tert-butyldiphenylsilyloxy-3-[2-(p-methoxybenzyloxy)ethyl]-6,6-dimethyl-7-phenyl-

thiohept-2-en-5-ol 24

Dol Alins MINNIE ~03 N
ry1iainc \U 025 cmi iv, .

Airmntharlaminnmeras dienn (tan

n- .“-.,J\ A AnY anAd anatin ne <A~ N
U7 vy, “f'ullllCLll_yldllllllUlJyllU.lllU luavy) aild avoue ail H)'UIIUC \V.
2
J

mmol) were added to a solution of the dioi 23 (210 mg, (.307 mmol) in dichioromethane (8 ¢cm~) at 0 "C and ihe
mixture stirred at room temperature for 10 min, then heated under reflux for 24 h. The mixture was cooled and
poured into saturated aqueous ammonium chloride (2 cm3). The aqueous phase was extracted with
dichloromethane (3 x 2 cm3), dried (MgSQ,) and concentrated under reduced pressure. Chromatography of the
residue using light petroleum/ether (85:15) as elucnt gave the title compound 24 (110 mg, 50 % yield), [al]p +
7.43 (¢ 0.175, CHCl3) (Found: M* + H, 727.3461. C43Hss06SSi requires M, 727.3489); Vmax fcm™' 3426,

1741, 1613, 1586, 1514, 1428, 1369, 1235, 1112, 1035, 824, 740, 703 ; 8y 0.98 (3 H, s, 6-CH3), 1.02 [12

H g, SiC(CH3); and 6-CH5;"1 105 (3 H, s, CH;COQ) 22 (2 H m, 1"H;) 291 (1 H 4, J 12 7-H), 3.08
(1H,brs, OH), 314 01 H, 4,7 12,7-H),334(2H,t,J 65 2-Hy),37( H,d,785,5-H),3743H, s
OCH,), 421 (2 H,d,J 6, 1-Hy), 427 (2 H, s, ArCH,), 5.19 (1 H,d, J 8.5, 4-H), 5.87 (1 H, t, J 6, 2-H),
6.77 (2 H, m, ArH), 7.09 - 7.41 (i3 H, m, ArH) and 7.3 (4 H, m, ArH); 6¢ 169.8, 138.8, 136.1, 136.0,
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69.1, 6i.0, 55.7, 45.7, 39.9,
.2) and 545 (14).

(4S,5E)-4-Acetoxy-7-tert-butyldiphenylisilyloxy-5-[ 2-(p-methoxybenzyloxy)ethyl]-2,2-dimethyl- 1 -phenylithio-
hept-5-en-3-one 28

Powered 4A molecular sieves (70 mg) and pyridinium dichromate (158 mg, 0.42 mmol) were added to a solution
of the alcohol 24 (150 mg, 0.21 mmol) in dichloromethane (5 cm3) at 0 °C. After stirring at room temperature for

24 h. the reaction mixture was filtered through celite with dichloromethane washings. The filtrate was
concentrated under reduced pressure and chromatsgraphy of the residue using light petroleum/ether (70:30) as
alizant gava tha &2 PP A2 111 A P A P . 118 £O . N Q ral . +

eluent gave the title compound 25 (114 mg, 76 %), [a]p + 115.69 (¢ 0.85, CHCl;) (Found: M* + H, 725.3314.

C43Hs3068Si requires M, 725.3332); Vyax fcm’ ! 1742, 1713, 1612, 1585, 1514, 1467, 1439, 1428, 1234,
1112, 824, 740, 703 and 691; &y4 1.05 [9 H, s, SiC(CH3)3], 1.32 and 1.36 (each 3 H, s, 2-CH3), 2.1 3 H, s,
CH3CO), 2.3 (2 H, m, 1'-Hy), 3.19 and 3.29 (each 1 H, d, J 12, 1-H), 3.4 (2 H, m, 2-Hy), 3.8 3 H, s
OCH3), 4.32 2 H, s, ArCH), 433 (2 H, d, J 6, 7-Hy), 5.84 (1 H, s, 4-H), 592 (1 H, t, J 6, 6-H), 6.83 (2
H, m, ArH), 7.13 - 7.58 (13 H, m, ArH) and 7.68 (4 H, m, ArH); 8¢ 208.4, 170.5, 137.8, 136.0, 133.3,
130.7, 130.2, 130.0, 129.6, 129.4, 128.8, 128.2, 126.5, 114.2, 79.5, 72.9, 69.1, 61.1, 55.8, 49.1, 44.6,
29.6,27.2, 25.5, 24.4, 21.0 and 19.5; m/z (FAB) 726 (1.5), 725 (M* + 1, 1 %), 668 (2) and 667 (2).

1 'E)-3-Acetoxy-4-
tetrahydropyran 27

A solution of the p-methoxybenzyl ether 25 (240 mg, 0.332 mmol) and dichlorodicyanoquinone (92 mg, 0.4
mmol) in dichloromethane (6 cm3) and water (0.3 cm3) was stirred at room temperature for 1 h then poured into
saturated aqueous sodium bicarbonate and extracted with dichloromethane (3 x 3 cm3). The extracts were dried
(MgSOy) and concentrated under reduced pressure to afford the hydroxyketone 26 (190 mg) which was used
immediately. Toluene p-sulphonic acid (trace) and trimethyl orthoformate (0.11 cm3, 1 mmol) were added to a

solution of the hydroxyketone 26 (180 mg) in methanol (10 ¢cm3) at room temperature. The mixture was stirred
for 5 h then saturated aqueous sodium bicarbonate was added. The mixture was concemraf.ed under reduced
pressure and the aqueous residue extracted with dichloromethane (4 x 5 cm3). The organic extracts were dried

(MgSO0,) and concentrated under reduced pressure. Chromatography of the residue using light petroleum/ether
(90:10) as eluent gave the title compound 27 (85 mg, 42 % from alcohol 25, [a]p +4.35 (¢ 0.25, CHCl;)
(Found: M+, 618.2835. C3sH4605SSi requires M, 618.2835); Vpax /em™ 1742, 1584, 1474, 1428, 1233, 1112,
1082, 824, 739 and 703; 8y 1.05 [9 H, s, SiC(CH3)3], 1.16 and 1.43 (each 3 H, s, 1'-CH3), 2.08 (1 H, m, 5-
H), 2.1 (3 H, s, CH3CO), 2.25 (1 H, m, 5-H'), 3.13 (2 H, s, 2"-Hy), 3.41 (3 H, s, OCH3), 3.51 (1 H, dt, J
11, 2.5, 6-H), 3.74 (1 H, dd, J 11 and 5, 6-H"), 4.21 (2 H, m, 2"-Hy), 5.45 (1 H, t, J 6, 1"-H), 5.52 (1 H, s,
3-H), 7.08 - 7.42 (11 H, m, ArH) and 7.45 (4 H, m, ArH); 8¢ 169.9, 139.1, 136.0, 135.1, 133.3, 130.1,
129.7, 129.3, 128.2, 126.2, 123.2, 102.9, 74.9, 62.5, 60.6, 52.2, 45.2, 44.5, 28.6, 27.3, 24.2, 24.1, 21.8

+
and 19.9; m/z (FAB) 618 (M", 0.16 %), 587 (0.8) and 527 (3.7).

,'U(, UEO \(1v1 U Jy SO \(U. Al Jad o\

Methyi (5R,6R )-3-hydroxy-6-(p-methoxybenzyioxy)-3-oxoheptanoate Z9
A solution of the aldehyde 28 (7.80 g, 40 mmol) in dichloromethane (40 cm3) was added dropwise to a
mechanically stirred, cooled (bath temperature -100 °C ) solution of redistilled tin(IV) chloride (10.6 g, 40 mmol)



in dichloromethane (600 cm3) at such a rate as to maintain the temperature beiow -93 °C. The mixture was stirred
for 10 min at -100 °C then the bis-trimethylsilyl enol ether of methyl acetoacetate (20.3 g, 72 mmol) was added
dropwise at such a rate so as to maintain the temperature below -90 °C, The mixture was stirred for a further 30
min at -100 °C, water (100 cm3) was added and the mixture stirred for 30 min at ambient temperature. The
organic layer was extracted with aqueous hydrogen chloride (1 M; 2 x 100 cm3) and the aqueous washings
extracted with dichloromethane (2 x 100 ¢m3). The organic extracts washed with saturated aqueous sodium

bicabonate (2 x 100 cm?3) and dried (MgSOy) then concentrated under reduced pressure. Chromatography using

ool LU UAMA apiy 15

rs A, o~ 4 e

H, m, ArH); 8¢ (CeDg) 202.2, 167.6, 159.7, 1
5.0; m/z (C.1) 328 (0.1 %), 296 (1), 241 (1) an
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Methyl (3R,5R,6R )-3,5-dihydroxy-6-(p-methoxybenzyloxy)heptanoate 30

Glacial acetic acid (50 cm3) was added dropwise to a suspension of tetramethylammonium triacetoxyborohydride
(20 g, 76 mmol) in acetonitrile (150 cm3) and the mixture stirred at ambient temperature for 30 min then cooled to
-40 °C. A solution of the ketoester 29 (4.7 g, 15.2 mmol) in acetonitrile (40 cm3) was added dropwise at such a

rate as to maintain the temperature below -30 °C, The mixture was stirred at -40 °C for 24 h then concentrated
A A A Th vrnce ~F o . a2 ixn U T - TIPS I S S R
unaer reaucea pr"ssur“ 10€ €XCESS O1 Ger nign vacuum to yluu a VvisCous winiic

; effervescence). Sodium bicarbonate (40 g) was added and
the mixture diluted with water (300 cm3) and extracted with dichloromethane (5 x 100 cm3). The organic extracts
were dried Na,SO,4) and concentrated under reduced pressure. The residue was diluted with ether (3 cm3), shaken
vigorously and allowed to stand for 2.5 h at ambient temperature. The resultant pale yellow solid was repeatedly
triturated with a light petroleum/ether mixture (1:1; 5 x 10 cm3) to yield a white microcrystalline solid which was
dried under vacuum (3.64 g). A second crop of diol was obtained by removal of the solvents from the trituration
washings and purification of the resultant yellow oil by chromatography using light petroleum/ether (3:1) as

eluent. The combined yield of the ritle com p ind 30 was 3.9 g, 82 %; Vpax fem’' 3427, 1733, 1613, 1587,
1514, 1249, 1174, 1076, 1035, 911, 823 and 731; 8y (C¢Ds) 1.06 (3 H, d, J 6, 7-H3), 1.57 (2 H, m, 4-H,),
2.38 (1 H, dd, J 5, 16, Z-H) 2.50 (1 H, dd, J 8.5, 16.0, 2-H"), 2.72 (1 H, br s, OH), 3.36 (§ H, m, 3-H, 2 x

ICHAr), 4.5 (1 H, m, 6-H) and 6.87

OCHj3 and OH), 3.89 (i H, m, 5-H), 4.17 and 4.44 (each 1 Hd, J 11.5,HC
d 7.23 (each 2 H, m, ArH); m/z (C.1), 330 M" + 18, 0.1 %), 313 (M* + 1

£

Methyl (3R,5R,6R )-3,5-di-0-isopropylidene-6-(p-methoxybenzyloxy)heptanoate 31
Toluene p-sulfonic and (0.1 g, 0.53 mmol) was added to a solution of the diol 30 (1.62 g, 5.19 mmol) in acetone
(50 cm3) and 2,2-dimethoxypropane (25 cm3) The mixture was stirred for 60 min at ambient temperature,
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amin J& A-HY 366 and 378 feach T H ¢ HY 221 H m SSHY A26(1H m TLHY AS4(M H hre
quin, J O, ©0-2), 2.00 an€ 2./38 ach > 01, §, ULls), 3.854 (1 o, M, 2=}, 5401 15, M, 5-0), &5 (& 3, O 5,
NCLT AN ned £ 08 nead T AL fannk VIT e AN /L (T TY2A27 /01 00N AA 71N ATL LT aad 191 71OM
Ao IIpAl) diill U.65 aind /7.co\€aln < 11, i, Al ), M/ZE.A.) 33/ \U.l j, 27% (1}, 24710 (1] aNd 121 (1VU)

(3R,5R,6R)-3,5-Di-O-isopropylidene-6-(p-methoxybenzyloxy)heptanol 32

The ester 31(1.39 g, 3.9 mmol) in tetrahydrofuran (10 cm3) was added to a suspension of lithium aluminium
hydride (0.19 g, 5 mmol) in tetrahydrofuran (10 cm3) at 0 °C. The mixture was stirred for 2 h at 0 °C and then
water (0.2 cm?), aqueous sodium hydroxide (15 % w/v; 0.2 cm3) and water (0.6 cm3) were added. The white
suspension was stirred at ambient temperature for 30 min and filtered through celite with tetrahydrofuran
washings (5 x 10 cm3). The filtrate was dried (MgSQOy) and concentrated under reduced pressure to yield the title
compound 32 (1.15 g, 91 %) a sample of which was chromatographed using ether/light petroleum (2:1) as eluent

(Found: M*. C.H 0. 266.1592 reguires M. 266.1518): o /nml 3308 1612 1512 1380 1247 1226 and
\L WLAILE, LVvE \,5!16\}, e\ I\Je L S hiw.) b\iu RO IV gy LUV LT U}, Umax 111 SIZTO, ViJy LJLi0y 1LIJ0OU, LA, LLLU allug
1IN L < 1 1 ,' £ & ~ TrY 1 AL ____.l 1 "0 (- - I o BB § - ' AY I f\ 71 YTY 311 Y £ £ 1N 17 A TIN
1U30; o 0.5, 7-H3j, 1.36 ana 1.38 {(€ach 3 H, 8§, CHij, U {1 O, aada, J 6.5, 10, 13, 4-H),

=
s
[y
[S™]
I o~
w2
e
C

~

1), 1
1.76 (3 H, m, 2-Hj,, 4-H), 2.50 (i H, br s, OH), 3.49 (i H, quin, J 6, 6-H), 3.74 (2 H, brt, J 6, i-Hy), 3.79
(3 H, s, OCH,), 3.85 (1 H, dt, J 10, 6, 5-H), 4.02 (1 H, m, 3-H), 4.53 and 4.55 (each 1 H, d, J 12, HCHAr),
6.85 and 7.26 (each 2 H, m, ArH); m/z (C.1.) 342 (M* + 18, 1 %), 325 (4), 205 (11) and 121 (100).

I
\
‘
)

(3R,5R,6R)-3,5-Di-O-isopropylidene-6-(p-methoxybenzyloxy)heptanal 33
A solution of dimethylsulfoxide (0.11 cm3, 1.49 mmol) in dichloromethane (1.5 cm3) was added to a solution of
oxalyl ¢ chloride (0.065 (‘m3 0.75 mmol) in dichloromethane (2.0 (‘m3‘) at -70 °C. The mixture was stirred for 30

min at -70 °C and a solution of the alcohol 32 (0.18 g, 0.55 mmol) in dichloromethane (2 cm3) was added. The
as stirred for 10 min at -78 °C and then tricthylamine (0.6 cm3) was added. The mixiure was stirred for
5 min at -78 "C and 10 mins at ambient temperature, then diluied with saturated aqueous ammonium chioride (i5
cm3) and extracted with dichloromethane (3 x 10 cm3). The organic washings were dried and concentrated under
reduced pressure. Chromatography of the residue gave the title compound 33 (0.15 g, 84 %) (Found: M"
322.1773. C13H605 requires M, 322.1780); Vmax fem™ 1727, 1613, 1514, 1380, 1248, 1173, 1103 and 1035;
oy 1.12 3 H, d, J 6.5, 7-H3), 1.35 and 1.37 (each 3 H, s, CH3), 1.48 (1 H, ddd, J 6.5, 10, 13, 4-H), 1.88 (1
H, ddd, J 6, 10, 13, 4-H'), 2.48 (1 H, ddd, J 2, 8, 16.5, 2-H), 2.61 (1 H, ddd, J2.5, 8.5, 16.5, 2-H"), 3.50
(1 H, quin, J 6.5, 6-H), 3.79 (3 H, s, OCH.). 3.85 (1 H, dt, J 10, 6, 5-H), 4.32 (1 H, m, 3-H), 4.51 and 4.59

h t J2. 1-H): m/7 (E1) 123 (Mt
\aci 1, G, J , LAATAT), and /7.2oeach 2 o, m, Ars o, L4 2, - /7 (Bl 22 (M
1 N &Y 27 MAA+ A &Y IIN F2EY anAd 191 71N
T L, U.J70), JcL \WV17™, £.3). U \JJ) aill 121 \(1UuU)

(4R,6R )-4-tert-Butyldimethylsilyloxy-6-[(R )-1-(p-methoxybenzyloxy)ethyl|-2-oxo-1-oxacyclohexanone 37

Agueous sodium hydroxide (0.5 M; 12.0 cm3, 6.0 mmol) was added to a solution of the dihydroxyester 30
(1.56 g, 5.0 mmol) in tetrahydrofuran (20 cm3) at 0 °C. The mixture was stirred at ambient temperature for 5
min, cooled to 0 °C and acidified to pH 3.5 by the dropwise addition of aqueous hydrogen chloride (1.0 M). The
mixture was diluted with brine (50 ¢cm3) and extracted with dichloromethane (5 x 40 cm3). The organic extracts
were dried (MgSO4) and concentrated under reduced pressure. The residue was dissolved in benzene (15 cm3)

ing a Dean-Stark trap for 15 h. Concentration under
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was diluted with ethyl acetate (50 cm3) and extracted with aqueous hydrogen chioride (1 M; 2 x 10 cm3) and
brine (3 x 10 cm3). The organic layer was dried (MgSO,) and concentrated under reduced pressure.
Chromatography of the residue gave the title compound 38 (74 %); Ve fom™ 1741, 1613, 1515, 1250, 1173,
1083, 891, 837 and 779; &y (CeDs) 0.0 [6 H, s, Si(CH3),1, 0.96 [9 H, s, SiC(CHj)3], 1.10 3 H, d, J 6.5, 2'-
Hj), 1.61 (1 H, ddd, J 9.5, 12, 13.5, 5-H,.y), 1.86 (1 H, dddd, J 1.5, 3.5, 5, 13.5, 5-Heg), 2.31 (1 H, dd, J 8,
17, 3-Hax), 2.58 (1 H, ddd, J 1.5, 6, 17, 3-H,g), 3.38 3 H, s, OCH3), 353 (1 H,dq,J 5,65, 1'-H), 3.71 (1

H, m, 4-H), 3.84 (1 H, ddd, J 3.5, 5, 12, 6-H), 4.34 and 4.50 (each 1 H, d, J 11.5, HCHAr) and 6.87 and
7.26 (each 2 H, m, ArH); 8¢ (CeDy), 168.6, 159.8, 131.0, 129.5, 114.1, 78.1, 74.9, 71.3, 65.0, 54.8, 40.7,
33.7,25.8, 18.0, 14.7, -4.7 and -4.8; m/z (C.L) 412 (M* + 18, 39 %), 393 (18), 241 (81) and 121 (100).

N-Methyi-N-methoxy (3R,5R,6R )-3-tert-butyldimethylsilyloxy-6-(p-methoxybenzyloxy)-5-(2-trimethylsilyleth-
oxy)methoxyheptanamide 40

Trimethylaluminium (2 M in hexane; 2.0 cm3, 40 mmol) was added to a suspension of N,O-dimethyl-
hydroxylamine hydrochloride (0.38 g, 3.86 mmol) in benzene (3.5 cm3) at 0 °C. The mixture was stirred at
ambient temperature for 2 h, and the lactone 38 (0.73 g, 1.84 mmol) in benzene (3.0 cm3) was added dropwise.
The mixture was stirred for 60 min at ambient temperature and then cooled to 0 °C. Aqueous hydrogen chloride

(0.5 M, 4.0 cm3) was added (effervescence) and the mixture stirred for 10 min at 0 °C then diluted with ethyl
acetate (10 cm3) and filtered through celite with ethyl acetate washings (5 x 20 cm3). The organic extracts were
washed with brine ( 10 Cﬂ3) and saturated aqueous sodium bicarbonate (10 cm? ) and dried (‘vigSO4)

Trimethylsilylethoxy)methyl chloride (0.7 cm3, 4.0 mmol) was added to the hydroxyam1de (0.83 g, 1.82 mmol)
in di-isopropylethylamine (1.3 cm3, 7.5 mmol) and dichloromethane (2 ¢cm3) at 0 °C. The mixture was stirred at
ambient temperature for 15 h then aqueous hydrogen chloride (1 M; 3 cm3) was added. The mixture was diluted
with ethyl acetate (100 cm3) and extracted with brine (5 cm3), aqueous hydrogen chloride (1 M; 2 x 5 cm3), brine
(5 cm3), saturated aqueous sodium bicarhonate (5 cm3) and brine (5 cm3). The organic layer was dried (MgSO,)

4/

and concentrated under reduced pressure. Chromatography of the residue using light petroleum/ether (1.5:1) as
. 1

eluent gave the title compound 40 (0.92 g, 85 %); Vmax fcm™ 1665, 1613, 1514, 1249, 1033 and 836; 6y 0.00 [9

H, s, Si(CH3)3], 0.04 and 0.11 (each 3 H, s, SiCHj3), 0.98 - 0.81 [11 H, m, CH,Si and SiC(CHj3)5], 1.13 (3

. \ 4 (1 H. ddd. 7 5. 8 P r oA 1A -

H, d, J 6.5, 7-H3) 1.64 (1 H, ddd, J 5, 8.5, 14, 4—n), 1.84 (1 H, ddd, J 3, 7.5, 14, 4-H), 2.49 (1 H, dd, J 6,
15, 2-H), 2.75 (1 H, dd, J 7, 15, 2-H"), 3.16 (3 H, s, NCH3), 3.5 - 3.8 (8 H, m, 3-H, 5-H, and 2 x OCHj3;),
4.38 (1 H, m, 6-H), 4.49 (2 H, s, OCH;0), 4.73 (2 H, s, OCH,Ar) and 6.85 and 7.25 (each 2 H, m, ArH); 8¢
(CeDg) 172.2, 159.6, 131.6, 129.2, 114.0, 95.7, 77.6, 75.7, 70.8, 66.1, 65.6, 60.7, 54.7, 41.3, 38.6, 31.7,

26.3, 18.4, 18.3, 14.4, -1.3, -4.0 and -4.3; m/z (C.L) 586 (M + 1, 1.5 %), 348 (14) and 121 (100).

(3R,5R,6R )-3-tert-Butyldimethylsilyloxy-6-(p-methoxybenzyloxy)-5-(2-trimethylsilylethoxy )methoxyheptanal

41

Diisobutylaluminium hydride (1 M in hexane; 1.9 cm3, 1.9 mmol) was added dropwise over 5 min to the amide
: ALY PR, S o PR no ctiwmad Lhe L0 X . MO °r

4 (0.55 g, 0.93 mmol) in dichloromethane (7 cm?) at -78 "C. The mixture was siirred for 60 min at -78 °C,

methanol (1 cm3) was added dropwise and the mixture stirred at -78 “C for 5 min. Saturated aqueous ammonium
chloride (2 cm3) was added and the mixture stirred at ambient temperature for 30 min. The resultant suspension
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was diluted with ethyl acetate (10 cm3) and filtered through celite with copious washings of ethyl acetate (5 x 10
cm3), The filtrate was dried (MgSO,) and concentrated under reduced pressure. Chromatography of the residue

using light petroleum/ether (4:1) gave the title compound 41 (0.46 g, 94 %); Vpax fom™' 1727, 1613, 1587, 1514,
1250, 1034, 837 and 777; 0y (C¢Ds) 0.08 [9 H, s, Si(CH;)3], 0.19 and 0.23 (each 3 H, s, SiCH;), 1.10 [11 H,
m, SiCH,, SiC(CH;);], 1.29 (3 H, d, J 6.5, 7-H3), 1.79 (1 H, ddd, J 5, 9, 14, 4-H), 2.13 (1 H, ddd, J 3, 7.5,
14, 4-H"), 2.45 (2 H, m, 2-H;), 3.39 (3 H, s, OCH3), 3.7 (2 H, m, OCHj), 3.87 (1 H, m, 6-H), 3.98 (1 H, m,
3-H), 4.48 and 4.52 (each 1 H, d, J 12, HCHAr), 4.54 (1 H, m, 5-H), 4.79 (2 H, s, OCH,0), 6.91 and 7.34
(each 2 H, m, ArH) and 9.68 (1 H, t, J 2, 1-H); 8¢ (CsD¢) 200.1, 159.7, 131.3, 129.3, 114.1, 95.7, 77.4,
75.5, 70.8, 66.5, 65.6, 54.7. 52.2. 38.3

V.U Ude Uy Y 'y

18.3

]
=

6.

’ ’

{4R,6R, 7R j-1-Bromo-4-teri-butyldimethyisilyloxy-7-(p-methoxybenzyloxy-6-(2-trimethyisilylethoxy jmethoxy-
oct-i-ene 42

Sodium bis(trimethylsilyl)amide (1 M in tetrahydrofuran; 1.9 ¢cm3, 1.9 mmol) was added dropwise to a
suspension of (bromomethyl)triphenylphosphonium bromide (0.76 g, 1.75 mmol) in tetrahydrofuran (10 ¢cm3)
and the mixture stirred for 4 min at ambient temperature and then cooled to -78 °C. A solution of the adehyde 41
(0.61 g, 1.16 mmol) in tetrahydrofuran (5 cm3) was added dropwise, the cooling bath was removed and the

mixture stirred for 40 min allowing the temperature to rise to room temperature. The solution was then diluted

. . 3 N b4 1.
with light petroleum (100 cm?) and filtered through silica gel with copious washings of light petroleum/ether (9:1;
5 x 20 cm3). After concentration under reduced pressure, chromatography of the residue using light
it o St nne (1621 no aliant soues tha s0als AN (AL & L& OIN. toonl 12190 12 a0
petroieunvetner (15:1) as eiuent gave tne fife npuurm AL (W40 B, 00 70); Upex /ICM - 101, 1587, 1514, 1249,

> Ui
1103, 1034, 860 and 836; 8y (CsDs) 0.08 [9 H, s, Si(CH3)3], 0.17 (0.6 H, s, SiCHa), 0.21 (2.4 H, s, SiCH3),
0.22 (0.6 H, s, SiCH3), 0.26 (2.4 H, s, SICH3) 1.05 [11 H, m, SiC(CHj3); and CH,Si], 1.33 (0.6 H, d, J 7,
8-H3), 1.30 (2.4 H, d J 6.5, 8-H3), 1.80 (0.8 H, ddd, J 3.5, 9, 14, 5-H), 2.1 (1.2 H, m, 5-H, 5-H"), 2.55 (2
H, m, 3-H), 3.38 (2.4 H, s, OCH3), and 3.39 (0.6 H, s, OCH3), 3.6 - 4.3 (5 H, m, 4-H, 6-H, 7-H and
OCH,), 4.52 (2 H, m, OCH,Ar), 4.84 (2 H, m, OCH,0), 5.89 (0.2 H, d, J 13.5, 1-Hg), 5.99 (0.8 H,d, J 7, 1-
Hy), 6.08 (0.8 H, q, J 7, 2-Hg), 6.30 (0.2 H, dt, J 13.5, 7.5, 2-Hz) and 6.9 and 7.37 (each 2 H, m, ArH); 8¢
(CsDg) 159.7, 134.8, 131.5, 131.4, 131.3, 129.3, 129.1, 114.0, 109.6, 106.5, 96.0, 95.7, 77.8, 77.5, 75.7,

70.8, 69.4, 68.9, 65.5, 54.7, 41.7, 38.9, 37.7, 37.6, 26.1, 18.3, 14.4, -1.7, -39, -4.2, -4.0 and -4.2; m/z

Y N+ A 1O
(FAB) 603,602 M™*,4,3 %

(4R,6R, 7R j-4-tert-Butyldimethyisilyloxy-7-(p-methoxybenzyloxy)-6-(2-trimethylsilylethoxy)methoxyoct-1-yne
43

Butyllithium (1.6 M in hexane, 0.5 cm3, 0.8 mmol) was added dropwise to the vinyl bromide 42 (0.18 g, 0.30
mmol) in tetrahydrofuran (1.0 cm3) at 0 °C. The mixture was stirred at 0 "C for 15 mins, water (0.5 cm3) was
added, and the mixture was diluted with brine (2 ¢cm3) and extracted with ethyl acetate (3 x 5 cm3). The organic

extracts were dried (MgSO,) and concentrated under reduced pressure. Chromatography of the residue using light
70 %): V.. fom™ 1612, 1514,

g, 70 B); Vppay fom™ 1 15
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473 (2 H, s, (X’H,0) and 6.85 and 7.26 (each 2 H, m, ArH); 6c (C¢Dg) 159.6, 13i.6, 125.2, 114.0, 96.0,
81.5, 77.7, 75.8, 70.8, 69.0, 65.5, 54.7, 37.6, 30.2, 28.7, 26.1, 18.3, 14.5, -1.4, -4.0 and -4.3.

Methyl (5R,7R,8R)-5-tert-butyldimethylsilyloxy-8-(p-methoxybenzyloxy)-7-(2-trimethylsilylethoxy)methoxy-
hept-1-ynoate 44

tert-Butyllithium (1.6 M in hexane, 0.04 cm3, 64 mmol) was added dropwise to a solution of the alkyne 43
(0.03 g, 52 mmol) in tetrahydrofuran (0.2 cm3) at -78 °C and the mixture stirred for 30 min. Methyl

chloroformate (0.008 c¢m3, 0.1 mmol) was then added and the mixture stirred for 20 hours allowing the

(]

tomnerature to rise to room temnerature, The mix a 4
PV SALVMILY VW LAWY WU R UL ly LML e A RIW AAARNNLA VY A RS PR AL YYiui (294 189

1 cm3). The ethe

n .10 VY N aWa

r extract was dried (MgSQ,) and concentrated under reduced pressure, Chromatography
PR . M ~ 1
[Csiaue using hgﬂ[ pcmncum/cmcr {0i1) as eluent gave the iitle compouna 44 (U vs g, 73 "/0), VUnax /C

1719, 1614, 1515, 1251, 1100, 1075, 1034 and 837; OH (CeDg) 0.10 [9 H, s, Si(CH3)4], 0.28 [6 H
Si(CHs),], 1.05 [11 H, m, SiC(CH3); and SiCH,), 1.29 (3 H, d, J 6.5, 9-H;), 1.90 (1 H, ddd, J 4, 9, 14, 6-
H), 2.12 (1 H, ddd, J 2.5, 8, 14, 6-H"), 2.4 (2 H, m, 4-H,), 3.32 and 3.40 (each 3 H, s, OCH,), 3.72 (2 H,
m, OCH,), 3.84 (1 H, dq, J 5, 6.5, 8-H), 4.0 and 4.24 (each 1 H, m), 4.5 and 4.51 (each 1 H, d, J 12,
HCHAr), 4.79 and 4.80 (each 1 H, d, J 7, OHCHO) and 6.9 and 7.36 (each 2 H, m, ArH); &¢ 159.1, 154.1,
130.9, 129.2, 113.7, 95.6, 86.8, 75.5, 74.5, 70.7, 67.9, 65.5, 55.3, 52.5, 37.7, 28.5, 25.8, 18.1, 18.0, 14.5,
-1.5, -4.2 and -4.5.

Merhyl (5R,7R,8R,2E)-5-tert-butyldimethylsilyloxy-8-(p-methoxybenzyloxy)-3-tributylstannyl-7-(2-trimethyl-
silylethoxy)methoxyhept-2-enoate 45

Butyllithium (1.6 M in hexane; 0.18 cm3, 0.29 mmol) was added to a solution of diisopropylamine (0.04 cm3,
0.29 mmol) in tetrahydrofuran (0.5 cm3) at 0 °C and the mixture stirred for 10 min. Tributyltin hydride (0.08
cm3, 0.3 mmol) was added dropwise and the mixture stirred at 0 °C for 15 min. The mixture was cooled to -50
°C and copper (I) bromide dimethyl-sulphide (0.06 g, 0.30 mmol) was added in several small portions. The dark
green solution was then stirred at -50 °C for 20 min and cooled to -78 °C. A solution of the alkyne 44 (0.056 g,
97 mmol) in tetrahydrofuran (0.4 cm3) was added and the mixture stirred at -78 °C for 3 h. Methanol (0.3 cm3)

wac added dronwice and the mivinre ctirred at - 78 °C faor a further 10 min and then at ambient temnerature for 30
YY A AW \JAU}I YY AW CREIAG Rilw ILIAALWH W DWlliwiwd Gv RS N AVE & 2UA BIRWL AU FAREAL G3110W LIRWLL MV CUAAAUIWERAL LVI‘.HU‘“L“‘\I AV UV
ntn YE ntar £ v 3\ sxrne addad and tha malwvtiiea Sleamad therah ~aliea th Annminee athsl anatata ssirnohinas I8 o &
L. VY dlll (& CILLY ) Wadd dUUCU dllU UIC HHTALULS LTICITU LHHTUUERL VO WIUL LOPIVUD CTULYL aLTLde WddlILHEDS \J A J
2 ™ o 1 o Ja Y’ 1
3

cm?). The filtrate was washed with brine (5 cm3), dried (MgSO,) and concentrated under reduced pressure.
Chromatography of the residue gave the title compound 45 (0.064 g, 84 %); oy (CsDg) 0.08 [9 H, s, Si(CH;)3],
0.44 and 0.45 (each 3 H, s, SiCHj3), 0.99 - 1.75 (38 H, m), 1.93 (1 H, ddd, J 2, 10, 14, 6-H), 2.24 (1 H, dd,
J 10, 13, 6-H", 3.39 and 3.45 (each 3 H, s, OCH3), 3.6 (2 H, m, OCH,), 3.83 (2 H, m, 4-H,), 4.09 (1 H, dq
J45,6,8-H),435(1 H,ddJ 45,9, 7-H), 4.55 (1 H, m, 5-H), 4.61 and 4.64 (each 1 H, d, J 12, HCHAr),
5.02 and 491 (each 1 H,d, J 7, OHCHO), 6.45 (1 H, d, J 0.7, 2-H) and 6.91 and 7.41 (each 2 H, m, ArH);
8¢ (CeDg) 169.2, 164.0, 159.6, 131.7, 130.6, 129.2, 114.0, 96.5, 77.5, 75.5, 70.7, 70.1, 65.5, 54.7, 50.5,
44.6, 37.4, 29.4, 27.8, 264, 18.5, 18.3, 14.5, 13.8, 10.6, -1.4, -2.8 and -4.0.
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