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Absiraci: The 6-hydroxynona-2,7-dienyistananne 1$ reacis with aidehydes afier transmeiailation with
tin(IV) bromide with syn-selective 1,7-induction (1,7-syn : 1,7-anti = ca. 90 : 10). Ireland-Claisen
rearrangements of the acetates 28a,b prepared from the syn-benzaldehyde product 14, gave methyl
(3R,11R)- 3-methyl-11-(arylmethoxy)-11-phenylundeca-4,8-dienoates 30a,b stercosclectively.
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Allyltin trihalides generated from alk-2-cnylstannanes which have alkoxy-, hydroxy-, or amino-substituents at
gither the 4-, 5-, or 6-position react with aldehydes and imines with useful levels of 1,5-, 1,6- and 1,7-
asymmetric induction.! For mmmnl? the 1,7- wn-prod icts 2 were obtained usin the 6- hvdrm(_yhgp -2-enoate 1

d tin(IV) bromide with both aliphatic and aromatic aldehydes (1,7-syn : 1,7-anti = ca. 90 : 10).2

OH
SnB !
BUSSW/MG =t R')1\ NN i
- RCHO :
OH OH
1 2 (1,7-syn) 90 : 10

Although this chemistry works well for 1,7-stereochemical control, initial studies into 1,8-asymmetric
induction using 7-hydroxy-7-phenylhept-2-enylstannanes gave mixtures of syn- and anti-1,8-diols.3 We now
report investigations into the control of 1,9-stereogenic centres by combining the allylstannane - aldehyde reaction
with an Ireland-Claisen rearrangement? in order to migrate one of the stereogenic centres along the chain.

RESULTS AND DISCUSSION

=2

isomers, ratio ca. 80 : 20, as outlined in Scheme 1. The key step in this synthesis is the regioselective, base-
induced alkylation of the allylic sulfide 133 using the iodidc 7. The stannanes 10 were found to have an e.e. of
60% by comparison of the 19F NMR spectra of their (R)- and (S)-Mosher's derivatives 11 and 12. The racemic

stannane (+)-10 was similarly prepared from the racemic ethyl ester® corresponding to the methyl ester 4.
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Scheme 1 Reagents and conditions: i, MgBrp, LiNPrip, crotonaldehyde; ii, NaOMe, MeOH; iii, Bu'Me2SiCl, imidazole
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AIBN, benzene, heat under reflux (70%; E : Z = 80 : 20); viii, TBAF, THF (55%: E : Z= 80 : 20).

Reactions between the stannane 10 and benzaldehyde were carried out by adding a solution of tin(IV)
bromide in tetrahydrofuran to the stannane in tetrahydrofuran at -78 °C and stirring the mixture for 7.5 minutes
before adding the aldehyde.2 This procedure gave the 1,7-syn- and 1,7-anti-diols 14 and 16, syn : anti =90 : 10
(64%), see Scheme 2, which could be distinguished by 'H NMR but not separated. Protection with rert-
butyldiphenylsilyl chloride, which was more regioselective than with tert-butyldimethylsilyl chloride, gave the 7-
silyloxydecadien-1-0l 17 (61%). Inversion using a Mitsunobu reaction’ followed by saponification and
desilylation then gave the 1,7-anti-diol 16 which corresponded to the minor product from the allylstannane -

th?gldeh de react ( H NMR). Ozong 1 is of the diacetate 158 (ggn[_a_mmg ca. 10% of the dia te from 16)
gave the dextromtatm}' enantiomer of 3=accmxyz3=pucn“lpmpanol 20 which isknown to carrcspond to the (R)-
PP R - S o =1 Pt TR, NP, S E NN, R DR IV £ Lo
CIAILIOHICT SNHOWIL=Y 11HC UpliCdl pullly O1 UIC J3=dCCLUAY-I-DHC l)’ll )pdll()l LUIIC\[)UHUCU 0 an €.e. o1 56%
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Ph\/\/OH vii 14R=H . - - 16
i ~—— 15R=AC < " A
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20 1 PSiPhyBu' QSiPh,Bu!
i, iv
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Scheme 2 Reagents and conditions: i, SnB1g, -78 ©C, 7.5 min, then PhCHO, -78 ©C, 1 h (64%; 14 : 16 = 90 : 10); ii,

P AR S 7ava) PR 7 Vel VR e T A AYT RE YT OA

BulPh;8iCl, imidazole (61% from 14); iii, E{OpCN=NCO2E1, Ph3P, 4-NOyCgH4CO2H (76%); iv, NaOH, MeOH (83%); v
TBAF, THF (90%); vi, Ac20, Ei3N (80%); vii, 03, MeaS, NaBH4 (62%).

Other aldehydes reacted with the allylstannane 10 to give predominantly the 1,7-syn-products 21 - 25
together with their anti-diastereoisomers, 1,7-syn ; 1,7-anti = 90(x5) : 10(x:5). The 1,7-syn-configurations were
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lithium diisopropylamide and rert-butyldimethylsilyl chloride in tetrahydrofuran - HMPA and gave the 3,11-anzi-
3-methyl-11-(arylmethoxy)undeca-4,8-dienoic acids 29a,b which were converted into their methyl esters 30a,b
using diazomethane.

SiPhyBu! H
i P — P Me " = A Me

|

(IDCHQA.r +10% 1,7-anti Cl)CHzAr +10% 1,7-anti
26a Ar = Ph; 26b Ar = p-MeOCgH, 27a Ar = Ph; 27b Ar = p-MeOCgH,4
iii l
Me O \ QC(OVCH-A
: iV v \>7 9
P X - P
= OR \/\“—'——/\)\/\Me
OCHAr +10% 3,11-syn OCHAr +10% 1,7-anti
29a Ar = Ph; 28b Ar= p-MGOCsH,;; R=H 28a Ar = Ph; 280 At = PM@OCng;

30a Ar = Ph; 30b Ar = p-MeOCgHg4; R = Me

Scheme 3 Reagents and conditions: i, PACH2Br, NaH (70%) or p-MeOCgH4CH2Cl, NaH (68%); ii, TBAF (27a, 66%;

PO poY- . D007, o dna. o
27b, 85%); iii, ALZU, 1:[31‘4 {28a, 56%; 28h, 58%); iv, LiNPI* 7, Duuvxcz.) Cl

30b, 88%).

Stereochemical assignments were made to the esters 30a,b on the basis of the well precedented, 6-
membered, chair-like, transition states usuaily invoked in Ireland-Claisen rearrangements.4® The 90 : 10 mixture
of the 1,7-syn- and anti-diols 14 and 16 obtained from the allylstannane - aldehyde reaction should therefore
have given rise to 90 : 10 mixtures of the 3,11-anti-3-methyl-11-(arylmethoxy)undeca-4,8-dienoic acids 29a,b
and their 3,11-syn-diastereoisomers, although these could not be distinguished spectroscopically.

To provide evidence of the 1,9-stereoselectivity and configuration at C(3'), (R)-4-phenyl-2-

acemic undecadienoic acid £29b. This gave a 1:1 mixture of the

Ai nd 32 which could be distinsuished bv 1H NMR: for examnle the

Q1astiere m ¥-acy:0l 100 and o< wnich could pe Cis mshed Dy L D
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pneparea oy rearrangement ol ineé acetaie zow o1 HU7o €.¢, Was aCy1aied vy ik (N }-4- pncinyi- 2-0oxazolidinone, th

IH NMR spectrum of the product showed the two pairs of double-doublets corresponding to thc N-
acyloxazolidinones 31 and 32 in a ratio of 74 : 26 with the (3'R)-diastereoisomer 31 predominating. i This
correlates with the 56% e.e. observed for the ozonolysis product 20 and is entirely consistent with the
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rearrangement product 29b consisting of a 90 : 10 mixture of the 3,1 l-am'- and syn-diastereoisomers each of
&NO7. A tha FyS-pey I 11 — " 1 N _

the relative configurations of really remote chiral centres. This approach is not convergent, but enantiomerically
enriched products with remote chiral centres can be accessed using just a single chiral starting material or reagent
and racemic compounds with remote chiral centres can be prepared diastereoselectively.

EXPERIMENTAL

TH and 13C NMR spectra werce recorded on Varian Unity 500, Bruker AC300 and Varian XL300 spectrometers
in chloroform-d1. Mass spectra were recorded on Kratos Concept and Fisons VG Trio 2000 mass spectrometers

on an A'T‘Y Na ts0n
on an Aii Matlso

=

umn chromatography was
carried out using Merck silica gel 60H (40-60p, 230-300 mesh) as the stationary phase. Melting points were
rccorded on a Kofler heated stage microscope and are uncorrected. Optical rotations were measured on an Optical
Activity AA-100 polarimeter operating at 589 nm. Light petroleum refers to the fraction with b.p. 40 °C - 60 °C
and was redistilled before use. Ether refers to diethyl ether. All solvents were distilled and purified by standard

procedures. All products were obtained as colourless oils after chromatography.

Methyl (3R, 4E)-3-(tert-butyldimethylsilyloxy)hex-4-enoate 5
Lithium diisopropylamide, from butyllithium (20.2 cm3; 1.6 M in hexanes; 33 mmol) and misopmpylamme 4.5

cm3, 33 mmol), was added to (S)-2-acetyl-1,1,2-triphenylethanol 312 (5 g, 15 mmol) in TH

o~

C. The mixture was allowed to warm to room iemperature then added to magnesium bromidc, from 1,2-
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dibromoethane (3 ¢m3, 34.5 mmol) and magnesium turnings (1.1 g, 45 mmol), in THF (60 cm?) at ~78 °C. After
1 h, crotonaldehyde (1.5 cm3, 18 mmol) was added and the solution stirred for 3 h at =78 °C. Satd. aq. NH4ClI
was added at —78 "C and the mixture allowed to warm to room temperature. The aqueous phase was extracted
with ether and the organic extracts washed with brine, dried, and concentrated under reduced pressure o give a
white solid (7.52 g). This was dissolved in methanol (140 cm3) and sodium methoxide (2 g, 37 mmol) was

«
3
J+
3
L
-

(¥ g) asan o dﬂgc bUllU teri Z‘DUlylﬂlmC[l’l}’lSllyl
(2.5 g, 36.6 mmol) were added to the ester 4 (3.53 g, 24.4 mmol) in

—r
o
=
iS
@ g
e
=
5

§In this analysis, the chiral oxazolidinonc is being used to distinguish between undecadienoic acids with opposite configurations at C(3)
irrespective of the configurations at C(11).
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1€ organic extracts were washed with brine, dried and concentrated under reduced
pressure. Chromatography of the residue using light petroleum — ether (20 : 1) gave the title compound 5 (3.3 g,
85%), [a]p —12.5 (c 1.45 in CHCl3); 8y 0.04 and 0.06 (each 3 H, s, SiCHj3), 0.88 [9 H, s, SiC(CH3)5], 1.69
(3H,d, J6.5, 6-H3), 2.43 (1 H, dd, J 5, 14, 2-H), 2.54 (1 H, dd, J 8.5, 14, 2-H"), 3.68 (3 H, s, CH;0), 4.54
(1 H,q,77,3-H), 5.46 (1 H, dd, J 7, 16, 4-H) and 5.65 (1 H, dq, J 16, 6.5, 5-H); 8¢ 4.8, —4.2, 17.5, 18.0,
25.7, 43.9, 51.4, 70.7, 126.1, 133.3 and 171.7; vya/cm-! 1743, 1437, 1252, 1169, 1078, 835 and 777; m/z
(CI) 259.1735 (MH*, 40%; Cy3H,70,Si requires M, 259.1729), 201 (30), 144 (70) and 127 (100).

(3R,4E)-3-(tert-Butyldimethylsilyloxy )hex-4-en-1-0l 6
DIBAL-H (11.7 c¢cm3; 1 M in hexanes; 11.7 mmol) was added dropwise to the ester 5 (1 g, 3.9 mmol) in

C. After I h, the mixture was warmed to 0 °C and stirred for 2 h. The reaction
mixture was then cooled to —78 °C, methanol was added and the mixture warmed to 0 °C before satd. ag. NH4Cl
was added. After warming to room temperature, the mixture was stirred for 10 min, then filtered through Celite.

1
dichloromethane (40 cm?) at -78

The aqueous layer was extracted with dichloromethane/methanol (99:1) and the organic extracts were washed
with brine, dried and concentrated. Chromatography using light petroleum — ether (5 : 1) gave the title compound
6 (0.6 g, 77%), [a]lp —19.3 (¢ 1.63 in CHCl3); 6y 0.07 and 0.10 (each 3 H, s, SiCH3), 0.92 [9 H, s,
SiC(CHas)s], 1.71 (3 H, d, J 6.5, 6-H3), 1.83 (2 H, m, 2-H,), 2.67 ( s, OH), 3.79 and 3.95 (each 1 H,
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(3R,4E)-3-(tert-Butyldimethylsilyloxy)- 1-iodohex-4-ene 7

lodine (5.5 g, 21.5 mmol), triphenylphosphine (5.6 g, 21.5 mmol) and imidazole (2.5 g, 36 mmol) were added
to the alcohol 6 (3.3 g, 14.3 mmol) in THF (120 cm3) at 0 °C. After 1 h at room temperature, satd. ag. NaHCO3
(40 cm3) was added and the solution stirred for 10 mins. Excess satd. aq. sodium thiosulphate was then added
until the orange solution became colourless. The aqueous layer was extracted with ether and the organic extracts

were washed with brine, dried and concentrated under reduced pressure. Chromatography of the resultant solid

which was pre-absorbed on silica using light petroleum — ether (20 : 1) gave the ritle compound 7 (4.84 g, 96%),
i~ -~ - < g A fann a 4 -

[o]p —4.6 (c 1.22 in CHCl3); 0y (.07 and (.12 (each 3 H, s, SiCH3), 0.92 {9 H, s, SiC(CH3)3], 1.71 3 H, d,
J7,6-H3), 1.98 2 H, m, 2-Hy), 3.22 2 H, m i-Hy), 4.i6 (i H,q,J 7 7, 15.5, 4-1

. , , 3-H), 5.43 (1 H, dd, J 7, 15.5, 4-H)
d 5.66 (1 H, dq, J 15.5, 7, 5-H); 8¢ -4.6, 4.0, 3.1, 17.6, 18.2, 25.9, 42.0, 73.5, 126.3 and 133.5;
\)max/cm'l 1471, 1254, 1085, 1038, 966, 940, 836 and 776; m/z (CI) 341.0803 (MH*, 10%; C;,H,6I0Si
requires M, 341.0798), 300 (50), 283 (25), 255 (35), 226 (100) and 132 (80).
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C da
for a further 0.5 h. The iodide 7 (4 84 g, 14, mmol) was added and the mixture kept at —78 °C for 2.5 h. Satd.
aq. NH4Cl was added and the mixiure allowed to warm (o room iemperature. The aqueous phase was extracted
with ether and the organic extracts were washed with brine, dried and concentrated under reduced pressure.
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i 3 U4 {each 3 H, s, SiCH3), 0.89 (9 H, ML(LH3)31, i.59

3.

. 81 (1 H, g, J 7.5, 3-H), 4.05 (1 H, q,
J 6, 6-H), 4.89 (2 H, m, 1-Hy), 5.39 (1 H, dd, J 6, 15.5, 7-H), 5.55 (1 H, m, 8-H), 568(1H m, 2-H) and
6.95 and 7.11 (each 1 H, br s, imid-H); 8¢ 4.7, 4.2, 17.6, 18.2, 25.9, 30.0, 33.8, 35.8, 53.7, 73.4, 116.1,
122.5, 125.0, 129.7, 134.3, 138.6 and 140.0; vyax/cm-! 1455, 1253, 1079, 967, 836 and 775; m/z (EI)
367.2237 (M+, 5%; C oH35N,0SSi requires M, 367.2239), 309 (20), 189 (30), 114 (60) and 75 (100).

and AIBN (10 mg) in benz,ene (7 cm3) and the mixture heated under reflux for 1.5 h then concentrated under
reduced pressure. Chromatography of the residue using light petroleum — triethyiamine (99 : 1) gave the titie
compound 9 (0.21 g, 70%) (2E : 2Z = 4 : 1); dy 0.05 and 0.06 (each 3 H, s, SiCH3), 0.91 [24 H, m,
SiC(CHa)3, 3 x CH3(CH32),CH,Sn], 1.3 - 1.8 [19 H, m, 3 x CH3(CH;)2CH,Sn, 1-H;, 5-Hj, 9-Hs], 2.06 (2
H, m, 4-H;), 4.07 (1 H, q, J 6.5, 6-H), 5.19 (0.4 H, m, 2-H¢is, 3-Hcis) and 5.3 - 5.7 (3.6 H, m, 2-Htrans 3.
Htans, 7-H, 8-H); 3¢ 4.7, —4.1, 9.1, 13.8, 14.1, 17.6, 18.2, 26.0, 27.3, 28.6, 29.0, 38.5, 73.3, 124.8,
125.4, 128.3 and 134.9; vpax/cm-! 1463, 1253, 1080, 965, 836 and 775; m/z (EI) 487.2419 (M+*— C4Ho, 90%;
C,3H470Si11208n requires M, 487.2418), 543 (M*, 1), 365 (50) and 291 (100).

YT, N~

; 1 M in THF; 0.7 mmol) was

”

~ an ornoAn mrIr

o the blly1 ether ¥ .2 g, 0.37 mmm) in THF (3 cm’)
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After 15 h, satd. aq. NH4Cl was added and the aqueous phase extracted with ether. The organic extracts were
washed with brine, dried and concentrated under reduced pressure. Chromatography of the residue using light
petroleum — ether — triethylamine (74 : 25 : 1) gave the title compound 10 (0.8 g, 55%) (2E : 2Z =4 : 1); 8y 0.85
[15 H, m, 3x CH3(CH2)2CH25HJ, 1.2-18 [19 H, m, 3 x CH3(CH2)2CH25H), 1—H2, 5-H2, 9-H3], 2.06 (2
H, q, J 7.5, 4-Hy), 4.08 (1 H, m, 6-H), 5.19 (0.4 H, m, 2-H¢is, 3-H¢is) and 5.4 - 5.7 (3.6 H, m, 2-Htrans_ 3.
Huens 7-H, 8-H); 8¢ 7.1, 13.8, 14.1, 17.3, 27.3, 28.8, 29.3, 37.2, 72.7, 124.9, 126.7, 129.8 and 134.2;
Dmax/Cm” 13347, 1455, 1071, 1051 and 963: m/z (CI) 373.1560 (M+ C4Hg, 10%; Ci7H

TS, AV ER N L\~ 1 2OV 411G,

73.1553), 429 (10) and 308 (100).

I,

General procedure for the allyistannane - aldehyde reactions:

(IR,7R,3Z,8E)-1-Phenyldeca-3,8-diene-1,7-diol 14 Tin(IV) bromide (6 cm3; 1 M in dichloromethane; 6 mmol)
was added to the stannanc 10 (2.15 g, 5 mmol) in dichloromethane (50 cm3) at -78 °C. After 7.5 min,
benzaldehyde (0.76 cm3; 1 M in dichloromethane; .76 mmol) was added and the mixture was stirred at ~78 °C
for 1 h. Satd. ag. NH4Cl was added and the mixture allowed to warm to room temperature. Dichloromethane and
water were added and the organic layer washed with brine, dried and concentrated under reduced pressure.

Chromatography of the residue using light petroleum - ether — triethylamine (49 ; 50 ; 1) gave the title compound
14 (078 o. 64%) containine 10% of its 1.7-anti-isomer 16 ol -24.6 (¢ 1.34 in CHCl): 8+ (14) 1,42 and
AT \VI U @y VT U/ VUM £ AV VL AW Ay TUGETIOVIMVE AU, W) T TV W 4D i RaNiG ), V(AT L.TA

1 &2 fan~bh T LT (o LI 1 L6 /MIT A 778 1NIINY Q21N /MO 6 SN DMENME v 20N ANDN T LT o
1.00 (Cavll 1 11, 11, VU-I1), L, VV\J 11, U, J J/.J, 1U"113), £.1U (£ 11, 111, J7k1) ), &£4.0U \& 11, 11, &7112), 4. UU 1 11, {,
J 6.5, 7-H),468 (1 H,t,/J6.5,1-H), 48 (2H, brs, 2 x OH), 5.1 - 5.5 (4 H, m, 3-H, 4-H, 8-H, 9-H) and
7.37 (5 H, m, ArH); 8¢ 17.7, 23.6, 36.6, 37.2, 72.4, 73.8, 125.2, 125.9, 127.4, 128.3, 132.6, 132.8, 134.1
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and 144 1. a Inea-1 22872 2MN11 1481 1NET QOLL "TED A "N, S 7T\ AL A 10N (RSl . ATEY #4 ¥Y  wy

anu 19%.1, Umay/CiTi " 5000, JULL, 1401, 1UJ1, 700, /OY ana /WJ; /g (L1) U (M 7+ NHg, CiellzgN
AE MA7s f NN AN -~ P y o= = -~ 1 . PV at

requm:s M, 264, 1904), 44/ 46 (MT ZU) and 211 (lU( ).

(25,8R,4Z,9E)-Undeca-4,9-diene-2,8-diol 21 (25 mg, 59%) from acetaldehyde (1.5 cm3; 2.3 mmol); 8y 1.24
(3H,d, J 6, 1-H3), 1.58 (2 H, m, 7-H;), 1.71 3 H, d, J 6.5, 11-H3), .75 (2 H, br s, 2 x OH), 2.18 (4 H, m,
3-Hj, 6-Hz), 3.86 (1 H, m, 2-H), 4.08 (1 H, q, J 6.5, 8-H) and 5.3 - 5.7 (4 H, m, 4-H, 5-H, 9-H, 10-H); §¢
17.6, 22.7, 23.5, 36.8, 37.0, 67.5, 72.3, 125.5, 126.7, 132.5 and 134.0; vya/cm-1 3343, 1671, 1449, 1121,
1065 and 966; m/z (CI) 202.1811 (M*+ NHy, 25%; C;1H24NO; requires M, 202.1807), 184 (80), 167 (100)
and 149 (100).

(3R,9R,5Z,10E)-Dodeca-1,5,10-triene-3,9-diol 22 (30 mg, 67%) from acrolein (0.023 cm?; 0.23 mmol); 8y

1.54 (2 H, m, 8-Hj), 1.67 (3 H, d, J 6, 12-H3), 2.12 (2 H, m, 7-Hj), 2.29 (2 H, m, 4-H,),3.93 (1 H, q, J 7,

[8 70 & AY A1 71 TIY . 7 IT\ £ 1A 71 TY & r 1N 111\1: 71 YY 3 ¥ 17 & 1 TIN = am ~ Ty =~ vy oy

J-rij, 4.12 (1 n, mn, a-r1), J.14 (1 rn, 4, 4 1Y, 1-11), 52 U , G, J 10D, 1-11), D.42 u H, m, >-H, 0-H),

5.54 (1 H, m, 10-H), 5.62 (1 H, m, 11-H) and 5.88 (1 H, ddd, J 5.5, 10, 16.5, 2-H); 8¢ 17.7, 23.5, 34.9,
1

23.5,
36.8, 72.3, 73.8, 114.7, 124.8, 126.9, 132.8, 134.0 and 140.4; vy./cm-1 3367, 1261 and 025; m/z (CI)
214.1813 (M*+ NH,, 10%; C,H24NO, requires M, 214.1807), 196 (40) and 161 (100).
(3RS,9RS,5Z,10E)-2-Methyldodeca-5,10-diene-3,9-diol 23 (30 mg, 62%) from 2-methylpropanal (0.23 cm3;
0.23 mmol) and racemic stannane; 8y 0.90 and 0.91 (cach 3 H, d, J 6, 1-Hs, 2-CH3), 1.54 (1 H, m, 2-H), 1.62
(2 H, m, 8-Hy), 1.69 (3 H, d, J 6, 12-H3), 2.10 (4 H, m, 4-H;, 7-Hj), 3.35 (1 H, q, J 6, 3-H), 4.40 (1 H, q,

16.5,9-H) and 5.4 - 5.7 (4 H, m, 5-H, 6-H, 10-H, 11-H); 8¢ 17.6, 17.7, 18.8, 23.6, 32.0, 33.0, 36.9, 72.5,

762, 1261, 1269, 1326 and 134.0:- u Jem-1 3372 1721 1507, 1284 1087 10472 and 774+ /> (CT)
shwy AbwUsly daVUlry LJ&.VU QlIWY 1J7.1y Umax/wiil J T Ty LT &aly LJIUT,y 2Dy, 1UU/S, LUTL Al 15, T \\ 1)

AN N1 IAA+ N 1N0L. ¢ LT WM e AL A2ANATANY A1 /AN 1 10 71NN

LOV.LLLO V17 T INL1Y, LUT0, L 1301281IN D Cquuca VI, 40U &L14VU), &414 \&U) dllU 104 \ 1\N))

(1R, 7R Z,8E)-I—(Fur-2-yl)-dec 3,8-diene-1,7-diol 24 (25 mg, 46%) from furfural (19 pl; 0.23 mmol); dy
1.53 (2 H, m, 6-H,), 1.66 (3 H, d, J 6.5, 10-H3), 2.13 (2 H, m, 5-H,), 2.60 (1 H, br, OH), 2.61 (2 H, t, J
6.5, 2-H;), 4.02 (1 H, m, 7-H), 4.71 (1 H, t, J 6.5, 1-H), 5.37 (1 H, m, 4-H), 5.45 (1 H, m, 3-H), 5.54 (1 H,
m, 8-H), 5.62 (1 H, m, 9-H), 6.22 (1 H, d, J 3, 3"-H), 6.31 (1 H, m, 4-H) and 7.35 (1 H, s, 5-H); ¢ 17.7,
23.5, 33.5, 36.7, 67.4, 72.5, 106.0, 110.1, 124.5, 126.9, 133.0, 133.9, 141.9 and 156.1; vyax/cm-! 3371,
1671, 1445, 1147, 1058, 1009, 967 and 736; m/z (CI) 254.1765 (M*+ NHy4, 10%; C;4H,4NO3 requires M,
254.1756), 236 (40) and 201 (100).

(1IRS,7R

S,
A4 ma )
hn g J.

3

1%) from 2-formyl-1,3-dithiane!3

& 1N 1T Qg 18 (A
5,10-H;), 195-2.154

(S
3
3
3
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]
3,
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J
3
3
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3
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?'J

i8¢
i1
H,d,J’ ,2'H) _syuuu m, i-

y
BN =

m
6.
. U (cdcn 1 H, m), 2.72 and 7
H), 4.04 (1 H, q, J 6.5, 7-H), 5.44 (2 H, m, 3-H,
9-H); 8¢ 17.6, 23.6, 25.6, 27.7, 28.3, 31.6, 36.8, 51.2, 71.9, 72.2, 124.6, 126.5, 132.9 and 134.0; Dmax/cm’
13397, 3009, 1656, 1423, 1277, 1069 and 967; m/z (CI) 288.1216 (M*, 25%; C;4H240,S, requires M,
288.1217), 271 (60) and 119 (100).

(IR,7R,3Z,8E)-7-(tert-Butyldiphenylsilyloxy)-1-phenyldeca-3,8-dien-1-0l 17
iphe

de (0.3 cm3; 1.3 mmol) and imidazole (215 mg, 3 mmol) wer

d the «
2

oo o
s ML AluULAIULS

add
9

oS ivd

IR,7R,3Z,8E)-1,7-bis-(tert-
5 in CHCl,); 655 0.94 [18 H, s,

dichloromethane and the organic extracts were washed with brine, dried and concentrated under reduced
pressure. Chromatography using light petroleum - ether (10 : 1) gave (I
butyldiphenylsilyloxy)-1-phenyideca-3,8-diene (64 mg, ‘)%), [a]p -16.2 (c 1.85
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Vv RiCUOCTEI N T 1T 1Q /M I e AN 1TANMEBE A TA£ 1NILT\N 1 &E€EMUIT con ELIY A1 20ed D2 fanak 1
&N IR \NLLE 3]y 1010 \& K1y 1Ly UTRAD ), LU \D 3L, Uy J Oy 1URILT ), L.JJ L I3, 11, JI1) ), 4.4 ald L, 04 \CalTl
T Ty DY OL /10X Yy £ £ 77 XA\ A L& 1 YY 11 Y o& M1 TIN &N sATT -~ T 4 ¥W N oTW ~ e re
0, m, £4-rij, 3.600 {1 11, {4, v 0.9, /-1n1), 4035 (1 0, U4, J >0, /, 1-11), .U (3 11, m, 5-11, 4-K, Y-11), J.1¥ (1 H,

dd, J 6.5, 15.5, 8-H), 7.21 (17 H, m, ArH) and 7.55 (8 H, m, ArH); vn./cm-1 3048, 1427, 1110, 1068, 822,
739 and 701; m/z (CI) 740.4323 (M++ NHy, 60%; C48HeaNO;Si, requires M, 740.4319) and 484 (100) and
the title compound 17 (297 mg, 61%), [a]lp =26.2 (¢ 2.32 in CHCL); 8y 1.00 [9 H, s, SiC(CH3)s], 1.35 2 H,
m, 6-Hy), 1.47 (3 H, d, J 6, 10-H3), 2.05 (2 H, m, 5-H,), 2.35 (2 H, m, 2-H,), 4.00 (1 H, q, J 6.5, 7-H),
4.56 (1 H, t, J 5.5, 1-H), 5.35 (4 H, m, 3-H, 4-H, 8-H, 9-H), 7.25 (11 H, m) and 7.60 (4 H, m); Vgax/cm
3377, 3048, 1427, 1111 and 701; m/z (CI) 485.2880 (MH*, 5%; C13H410,Si requires M, 485.2876), 427
(20), 377 (20) and 211 (100).

71Q 7D 27 O\ 7 /tart Dot ddinbomuloilvd vl 1 (A4 i | APSUPSPR POV I SISy AV Vdonn 2 Q d:i.., 1Q
(40,714,008 )~/ ~{ WIU-DItYGipri€nyiSityiGXy -1 =i 7~ uuruumu,u_yuuy; 1-pnrn)' QA€CG-3,0-ALEFNE 10

™ _ . 1 Rt 1_._ SO .1 N A ©~ .1 1

DICNYL 4Z041Carvpoxylate (V.58 M, U.24 m ) was added io a siirred soluiion of the aicohoi 17 (I 7 mg, 0.i6

mmol), triphenylphosphine (63 mg, 2.4 mmol) and p-nitrobenzoic acid (40 mg, 0.24 mmol) in toluene (3 cm3) at
~35 °C. After 2 h, the reaction mixture was concentrated under reduced pressure. Chromatography of the residue
using light petroleum — ether (10 : 1) gave the title compound 18 (77 mg, 76%) as a colourless oil; 8y 0.96 [9 H,
s, SiC(CH3)3], 1.33 (2 H, m, 6-H;), 1.44 (3 H, d, J 6.5, 10-H3), 1.85 (2 H, m, 5-Hj), 2.52 and 2.67 (each 1
H, m, 2-H), 3.96 (1 H, q, J 6, 7-H), 5.2 (4 H, m, 3-H, 4-H, 8-H, 9-H), 5.80 (1 H, dd, J 7.5, 6.5, 1-H), 7.28
(11 H, m, ArH), 7.55 (4 H, m, ArH) and 8.15 (4 H, m, ArH); 8¢ 17.4, 19.3, 22.9, 26.9, 34.2, 37.6, 74.1,

77.2, 1234, 126.4, 1272, 1273, 1282, 1285, 1203, 1294, 130.6, 133.2, 133.6, 134.5, 135.8, 135.9,

----- &by 2L7.20, A&0C.&L, 220V, L7020, 7 Al kg ANy B0 PO L PO 0 BU B

t
-

§
>
~
P)
-
-
Ln
~J ’
)
9
“é
o~
]
Dy

BN A anmd 1A2 7. 1y lom-1 20Y71 17727 1([\‘7 1820 17271 110
JU.T 1y

1 a A n 1. I
1 aud 1UJ. 7, Umax /VIL - JUT Ly Liliy LUV, LJJU, 1471, 1 T all Ly TG \o1) U7 UYL T ONL401G,
10%; Ca5H34NOsSi requires M, 576.2206), 498 (20), 409 (40), 348 (60) and 211 (100)

(18,7R,3Z,8E)-7-(tert-Butyldiphenylsilyloxy)-1-phenyldeca-3,8-dien-1-0l 19

The ester 18 (140 mg, 0.22 mmol) was added to sodium hydroxide (97 mg, 2.4 mmol) in methanol (10 cm3).
After 1 h, the solution was diluted with ether, washed with brine, dried and concentrated under reduced pressure.
Chromatography of the residue using light petroleum — ether (20 : 1) gave the title compound 19 (80 mg, 45%);
81 0.97 [9 H, s, SiC(CHai)s1, 1.38 (2 H, m, 6-H,), 1.45 (3 H, d, J 6.5, 10-Hj), 1.86 (3 H, m, OH, 5-H,),
2.43 (2 H, m, 2-H3), 3.98 (1 H, q, J 6.5, 7-H), 4.56 (1 H, m, 1-H), 5.1 - 5.3 (4 H, m, 3-H, 4-H, 8-H, 9-H),
174103

777 (11 U o . 7 Q')'7ﬂ 272 378 738 1 2
Jedaf 4B K1, [+2 3103 aad \TT LRy 21k, C Ty Ty Ledue Ty vy 1Ty Teidy shmy L Vely iy Riwq oLdey
1A A 17012 12272 122 £ 194 A 12€0 128 Q and 1AA Ne ay Inm-1 2AE0 2NAQ 1477 1110 QLL nmd TN,
127.3, 1£5.5, 133.5, 133.40, 154.%4, 133.0, 133.7 ANl 144.U; Uqay/ CiTi™ " 3457, Ju40, 1447, 111V, ZU0 aild /Ui,
y s~ Fdale ) 4 4 - x i - Tr T Ny el re TN I l\f\ ~ 1 ‘ Y Y Ve BN V-0 ~r e F a3y 1 A1 1NN
m/z (CI) 502.3i44 (MT+ NHy, 10%; C3,H44NO,S1 requires M, 502.3141), 467 (25), 274 (70) and 211 (100).

(18,7R,3Z,8E)-1-Phenyldeca-3,8-diene-1,7-diol 16

TBAF (0.2 cm3, | M in THF; 0.2 mmol) was added to the ether 19 (40 mg, 0.11 mmol) in THF (3 cm3). After
16 h, water was added and the aqueous layer was extracted with ether. The organic extracts were washed with
brine, dried and concentrated under reduced pressure. Chromatography using light petroleum — ether (1 : 1) gave

the title compound 16 (22 mg, 90%); 6y 1.50 (2 H, m, 6-H3), 1.60 (3 H, d, J 6.5, 10-Hj), 2.03 (1 H, sex, J
2'19(')!1 m, OH, 5-H), 2.37 and 2.58 (each 1 H, m, 2-H), 3.99 (1 H, m, 7-H), 4.68 (1 H, m, 1-

S_HO
S RA)y g ARy Riiy sk
H), 54 - 5.7 (4 H, m, 3-H, 4-H, 8-H, 9-H) and 7.33 (5§ H, m, ArH); d¢ 17.6, 23.2, 36.5, 37.3. 71.7, 73.8,
125,6, 1257 i 117N 1R AN A 1 A4 AN, -1 ’) NN 1 £ 1A 1 967

ane g nen
U and 144,24, Umaxlblll FIIID, JUUY, 1074, 1401 Vo<,

NHy, 5%; C16H6NO7 requires M, 264.1963), 246 (20) and 211 ( 00).
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L

etic anhydride (0.15 cm3, 1.64 mmol), triethylamine (0.6 cm3, 4.1 mmol) and DMAP (10 mg) were added to
the diol 14 (100 mg, 0.41 mmol) in dichloromethane (3 cm3) at 0 °C. After 2 h at room temperature, water was
added and the aqueous phase was extracted with dichloromethane. The organic extracts were washed with brine,
dried and concentrated under reduced pressure. Chromatography of the residue using light petroleum — ether (4 :
1) gave the title compound 15 (108 mg, 80%), [a]p — 28.3 (c 21.3 in CHCl3); 8y 1.45 (2 H, m, 5-H,), 1.73 (3
H, d, J 6.5, 1-Hz), 1.94 (2 H, m, 6-Hy), 2.06 (3 H, s, 4-CH3COy), 2.11 3 H, 5, 10-CH5CO»), 2.61 (2 H, m,

9-Hy), 5.17 (1 H, q, J 7, 4-H), 5.2 -5.7 (5 H, m, 2-H, 3-H, 7-H, 8-H, 10-H) and 7.34 (5 H, m, ArH); &
17.8, 21.3, 21.4, 23.2, 34.2, 343, 74.5, 75.4, 124.5, 1265, 1279, 128 1294, 1295, 131.8, 140.2, 170.3
and 170.4; Vpax/cm-! 1738, 1372, 1238, 1022 and 700; m/z (CI) 348.2173 (M++ NHy, 80%; Ca0H30NO4
eaazivan AL 2AOQ 172N D00 7 AN . Do I BV IV 2V o A NN o GRISRUNR DA S o LIRS & /10N N ny
ICHUIICS v, 5340.41/73), 400 (4U) dlld 211 (1), UZ0N01YS8iS OI aiaceraie 1d (1uu mg, 0.3 Ianl) gave U() 1-
acetoxy- I-phenylpropanol 20 (36 mg, 62%) [a]p+36.2 (¢ 28.2 in CHCI3) {iit.8 [a]p +72.4 (¢ 30.4 in
CHCl,)}.

(4RS,10RS,4E,72)-10-Benzyloxy-4-(tert-butyldiphenylsilyloxy)-10-phenyldeca-2,11-diene 26a

Benzyl bromide (0.9 cm?3, 0.7 mmol), sodium hydride (28 mg, 0.7 mmol) and tetrabutylammonium iodide (2.5
mg) were added to the alcohol 17 (297 mg, 0.6 mmol) in THF (10 ¢cm3). After 16 h, water was added and the

aqueous phase was extracted with ether. The organic extracts were washed with brine, dricd and concentrated
nnder reduced nrecenre Chromatooranhv of the recidue ncino lioht natralanm oave the #itls rampnind Yha (AN
IR AWV LN PLUUUULU- \«AALV!LluL\JbLuk}l J WL VA ANAJENIWNY uolllé J.Léllb yvuvxuuln 5“'\./ Lisw bive bllllllluullu AR \b-fU
e TNOLN K- 1TNQTO LY o QirYYrIIN.T 1 AN M LY e & IT N 1 &£ (2 LT A T £ 1 ITy 102 /Y11 . £ IT_\

g, /v70y, O 1.0 |7 11, §, SiviLry)3j, L.4U (¢ 1, iii, J-113), 1,990 1, 4, v v, 1-113), 1.603 (< n, m, 0-r1y),
2.42 and 2.57 (each 1 H, m, 9-H), 4.05 (1 H, m, 4-H), 4.30 (2 H, m, 10-H, CHHPh), 4.49 (1 H, d, J 12,
CHHPh), 5.2 (4 H, m, 2-H, 3-H, 7-H, 8-H), 7.40 (16 H, m, ArH) and 7.70 (4 H, m, ArH); vp.x/cm-1 3069,

3029, 1428, 1110, 1070, 823 and 701; m/z (CI) 592.3595 (M*+ NHy, 30%; C39Hs50NO,Si requires M,
592.3611), 336 (20) and 211 (100).

(4R,10R,2E,7Z)-4-(tert- Butyldiphenylsilyloxy)- 10-(4-methoxybenzyloxy)- 10-phenyldeca-2,7-diene 26b
p-Methoxybenzyl chloride (61 pl, 0.35 mmol) was added to sodium hydride (12.6 mg, 0.31 mmol),

tetrabutylammonium iodide (3 mg) and the alcohol 17 (69 mg, 0.14 mmol) in DMF (0.5 cm3). After 16 h, water

wae addad and tha araanie avtrant wachad with hrina AdAriad and ~sancantratad ndae sadninad meaggitera
wao auuuvu atliu  uiw Ulballl\l vAllAavL Wadlivu wWill uUlliiv,y Ulivu allu vuldivuliualou uiiucl 1ouuvcey P‘beul .
Q] "SRRI AL L o Ll crmey Yosbe ot Y o atle e 1Y | I WP S WY | -~ P . V4 NP4 Y g ¥V, Y
Lnromdto 'l-d.pﬂy O1 WNC 1CSIUUC USINE 1ENL peuroiculn — CUer (iuv . 1) gavc ne rie COMPouna 40D ( mg, 0087 ),
[a]p - 16.2 (¢ 2.34 in CHCI3); 8y 1.13 [9 H, s, SiC(CH3)3], 1.44 (2 H, m, 5-H,), 1.58 (3 H, d, J 6, 1-Hj),

1.92 (2 H, m, 6-Hj), 2.42 and 2.58 (each 1 H, m, 9-H), 3.86 (3 H, s, OCHa), 4.10 (1 H, q, J 6.5, 4-H), 4.26
(1 H,d, J11.5, OCHHAr), 4.32 (1 H, t, J 6.5, 10-H), 4.46 (1 H, d, J 11.5, OCHH'Ar), 5.35 (4 H, m, 2-H,
3-H, 7-H, 8-H), 6.94 and 7.29 (each 2 H, d, J 8.5, ArH), 7.42 (11 H, m, ArH) and 7.73 (4 H, m, ArH);
Lmax/cm-! 3025, 1611, 1513, 1247, 1108, 1077 and 702; m/z (CI) 622.3715 (M*+ NH,, 40%; C40H5:NO3Si
requires M, 622.3716), 441 (10) and 331 (20).

benzyloxv) phen yildeca-2,7-

T

TBAF (0.72 cm3, 1 M in THF, 0.
cm3). After 16 h water was added and the aqueous phase extracted with ether. The organic extracts were washed

-~ %Y T

Z mmox) was added to the Sllyl ether 26a (< 24 mg, 0.4 mmou in THF (éU
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o ~a
i L 4%

- \ e L. ‘AI . 1 mm_ iQ o A 7 -4
) € compouna «i1a (6 49 (2 0, m, 5

2.06 (2 H, m, 6-Hj), 2.55 and 2.64 (each 1 , 9- ) 400 (1 H, q, J 6.5, 4- ) 433 (1H,d,J 12,
CHHPh), 442 (1 H, t, J 6.5, 10-H), 4.55 (1 H, d, J 12, CHH'Ph), 5.48 (3 H, m, 3-H, 7-H, 8-H), 5.66 (1 H,
m, 2-H) and 7.40 (10 H, m, ArH); vmax/cm-1 3424, 1494, 1453, 1069, 966 and 699; m/z (CI) 354.2427 (M++
NHy, C23H3;NO; requires M, 354.2433), 336 (25), 301 (20) and 211 (100).

Following the same procedure, the silyl ether 26b (238 mg, 0.385 mmol) gave, after chromatography
using light petroleum — ether (3 : 1), the title compound 27b (120 mg, 85%), [alp - 21.5 (¢ 2.21 in CHCl));
8u1.40 2 H, m, 5-H,), 1.73 (3 H, d, J 6.5, 1-H3), 2.04 (2 H, q,J 75, 6-Hj), 2.50 and 2.62 (each 1 H 'm, 9-

< 12 £V QN0 L.V% (W 2 213,

H), 3.85 (3 H, s, OCH3), 3.97 (1 H, m, 4-H), 4.25 (1 H, d, J 11.5, OCHHAr), 4.36 (1 H, t, J 6.5, 10-H),

T A 711 & NOOLIINA
s J 11. i

E

(4RS,10RS,2E, 72 )-4-Acetoxy-10-benzyloxy-10-phenyldeca-2,7-diene 28a and (4R,10R,2E,7Z)-4-acetoxy-10-
(4-methoxybenzyloxy)-10-phenyldeca-2,7-diene 28b
Acetic anhydride (0.05 cm3, 0.52 cm3), triethylamine (0.22 cm3, 1.56 mmol) and DMAP (10 mg) were added to

the alcohol 27a (88 mg, 0.26 mmol) in dichloromethane (5§ Qm3) at 0 °C. After 2 h at room temnerature, water
ac ndAdad and tha annannc mnhacoa avtrantad with dichlaramathana Tha Aarcanins avirante wora hod with heina
was dGUCU aniG ull ajjulius piiast CRdatiich Wiul GiiiOIiiduldiic, 1100 OIgdiiiv CRuals Wil Wasnda wiui oriiic,

dried and concentrated under reduced pressure. Chromatography of the residue using light petroleum — ether (10 :
i) gave the titie compound 28a (94 mg, 96%); dy 1.54 (2 H, m, 5-Hy), 1.71 (3 H, d, J 6.5, i-Hj3), 1.97 (Z H,
m, 6-Hj), 2.05 (3 H, s, CH3CO3), 2.48 and 2.62 (each 1 H, m, 9-H), 4.31 (1 H, d, J 12, CHHPh), 4.36 (1 H,
t,J 6.5, 10-H), 4.51 (1 H, d, J 12, CHH'Ph), 5.15 (1 H, q, J/ 7, 4-H), 5.42 (3 H, m, 3-H, 7-H, 8-H), 5.73 (Il
H, m, 2-H) and 7.37 (10 H, m, ArH); vga/cm-1 3028, 1735, 1241, 700; m/z (CI) 396.2549 (M++ NH4, 30%,
CysH34NO; requires M, 396.2539), 336 (10) and 211 (100).

Following the same procedure, the alcohol 27b (117 mg, 0.32 mmol) gave, after chromatography using
light petroleum — ether (3 : 1), the title compound 28b (130 mg, 98%); [a]p — 33.7 (¢ 2.63 in CHCl3); oy 1.44

nd 1.61 (each 1 Hom, 5-H), 1.73 (3 H, d, 7 6.5, 1-H3), 1.96 2 H, m, 6-H,), 2.05 (3 H, 5, CH;CO>), 2.45
and 1.61 (ea H,m 5-H), 1.73 3H, 1-H3), 196 2 H m, 6-H;), 205 (R H, s, CH3C05), 2.45
,._,lﬁt fanalk 1T I o O TIIN 208 /2 IT -~ WVIT N ANKS 71 XY A 711 & Y TILY A ) A2A 1T LT T £ & 1N
ana <£.01 (&acn i1 n, m, r-r1j, 5.0J {3 11, §, UALr13z), 4.3 (1 11, 4, v 11.0, UIINIAT), 4.0 (1 11, L, 4 U.J, 1U-
H), 4.44 (i H, d, J 11.5, OCHH'Ar), 5.15 (i H, q, J 6.3, 4-H), 5.40 (3 H, m, 3-H, 7-H, 8-H), 5.71 (1 H, m,

2-H), 6.91and 7.27 (each 2 H, d, J 8, ArH) and 7.37 (§ H, m, ArH); max/cm-! 1734, 1612, 1513 and 1244;
m/z (CI) 426.2655 (M*++ NH4, 20%; CsH36NOy requires M, 426.2644), 366 (5), 331 (20) and 121 (100).

(3RS, 11RS,4E,8Z)-11-Benzyloxy-3-methyl-11-phenylundeca-4,8-dienoic acid 29a and (3R,11R,4E,8Z)-11-(4-
methoxybenzyloxy)-3-methyl-11-phenylundeca-4,8-dienoic acid 29b
Butyllithium (0.36 mmol, 1.6 M in hexanes) was added to diisopropylamine (0.05 cm3, 0.36 mmol) in THF (2.5

cm3) at 0 °C and, after 10 min at room temperature, the solution was cooled to ~78 °C. The ester 28a (110 mg,

after 10 nperature, the solution was cooled to 1 ester 28a
0.3 mmol) was added in THF (1 ¢cm3) followed, after 20 min, by tert-butyldimethylsilyl chloride (136 mg, 0.9

"o TYL AL 1 DN VI 1. PR SRR LSNPV RRURgS DRpEpupE. s RN S i s - S W (L [ S [PS I
mmoi) 1 rivirAa (1 cm-). AICr 10 i1 dt 1001 CHIPperdiuie, dyucoud SUULUII 11YUIUALUC (070 wad audcd dlid uic

aqueous phase was extracted with ether then acidified with conc. aq. hydrogen chioride. The aqueous phase was
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reduced pressure. Chromatography of the residue using light petroleum - ether gave the title compound 29a (77
mg, 68%); dy 1.09 (3 H, d, J 6.5, 3-CH3), 2.00 (4 H, m, 6-H;, 7-Hj3), 2.48 (2 H, m, 2-Hy), 2.66 (3 H, m,
10-Hy, 3-H), 4.33 (1 H, d, J 12, CHHPh), 4.39 (1 H, t, J 6.5, 11-H), 4.54 (1 H, d, J 12, CHHPh), 5.25 (4
H, m, 4-H, 5-H, 8-H, 9-H) and 7.38 (10 H, m, ArH); m/z (CI) 396.2544 (M*+ NHy, 5%; Ca5H34NO3
requires M, 396.2539), 379 (5), 288 (30) and 91 (100).

Following the same procedure, the ester 28b (150 mg, 0.36 mmol) gave, after chromatography using light
petroleum — ether (4 : 1), the title compound 29b (90 mg, 60%), [alp — 34.5 (¢ 1.52 in CHCl); 8y 1.09 3 H,
d, J 6.5, 3-CH3), 1.98 (4 H, m, 6-H;, 7-H3), 2.34 (2 H, m, 2-H;), 2.46 (1 H, m, 10-H), 2.66 (2 H, m, 3-H

— 11 \& 14, 2 25 EA T b Aiy iERy TR,y

10-H", 3.85 (3 H, s, OCH3), 4.25 (1 H, d, J 11.5, CHHPh), 4.36 (1 H, t, J 6.5, 11-H), 4.48 (1 H,d, J 115,
( N

7’\0/ L YTIY S T OALTIY

& LI OU(\U\((\G_AJ )
, J-r1, 6-11, ¥-1j, 0.52 ana /.26 (¢acn 2 o, a, v 7, Aril), and
n A
U, 41

/
.9, 113.7, 125.6, 126.9, 127.6, 128. 2
m-1 1708, 1513, 1247 and 701; m/z (CI) 408.

2304) 426 (20) 391 (50), 290 (30) and 121 (100).

7
130.3, 130.9, 134.1, 141.
20%; Co6H1204 requires

Methyl (3RS,11RS,4E,8Z)-11-Benzyloxy-3-methyl-11-phenylundeca-4,8-dienoate 30a and (3R,11R,4E,8Z)-
11-(4-methoxybenzyloxy)-3-methyl-11-phenylundeca-4,8-dienoate 30b
An excess of diazomethane was added dropwise to the acid 29a (70 mg, 0.19 mmol) i

untill the solution rpmmnpd ellow, then acetic acid was added to
1
s

d b - iy

compound 30a (42 mg, 58%); dy 0.93 (3 H, d, J 6.5, 3-CH3), 1.86 (4 H, m, 6-Hy, 7-H ) 237 (2 H, m, 2-
Hj), 2.52 (3 H, m, 10-H,, 3-H), 3.55 (3 H, s, CO,CH3), 4.20 (1 H, d, J 12, CHHPh), 4.25 (1 H, ¢, J 6.5, 11-
H), 4.39 (1 H, d, J 12, CHH'Ph), 5.25 (4 H, m, 4-H, 5-H, 8-H, 9-H) and 7.25 (10 H, m, ArH); Vmax/cm-!
1738, 1452, 1092, 1070 and 699; m/z (CI) 410.2702 (M*++ NHy, 100%, C26H3sNO3 requires M, 410.2695).

Following the same procedure, the acid 29b (85 mg, 0.21 mmol) gave, after chromatography using
petroleum — ether (4 : 1), the title compound 30b (77 mg, 88%); [a]p — 38.5 (¢ 2.22 in CHCl3); 8y 1.06 3 H,
d, J 6.5, 3-CH3), 1.98 (4 H, m, 6-H,, 7-H5), 2.27 and 2.36 (each 1 H, dd, J 7.5, 14.5, 2-H), 2.49 (1 H, m,

10-H), 2.65 (2 H, m, 3-H, 10-H"), 3.69 and 3.85 (each 3 H, s, OCH3), 4.25 (1 H, d, 7 11.5, CHHPh), 4.35 (1
7 7

._.n

Ht+ I 11T_.HY AAA (1 HT A 1185 CHHPhY S 414 m A H S QT Q.1 AQY and 7 9 foarh 7
1ly Ly J s LITK1), TF.57U \(& 11, W, L lady N RAZ2 K M Jy o757 \7F k1, ildy, 57711, JT11, OTLE, 7711J, V.74 Al 1,40 \Lalel & 11,
p 7 0C A TN nemAd T NE /ETT ATT\. & "N N7 D) AN N N £ NL A A1 ™ 1 N ¥ 4ial LN N aonNn N 115~
a, J 8.5, Arn), and /.25 {9 i, M, AT, OC 2U.3, £7.3, A3i.2, 33.9, J0.4, 41./, D1.3, DI3.2, OY.Y, 8U.Y, 113.7,
125.4, 126.9, 127.5, 128.3, 128.7, 129.2, 130.6, 130.9, 134.3, 142.1, 159.0 and 173.0; vyax/cm-1 1738,

g, 12 : .
1612, 1513, 1247, 1173, 1085 and 702; m/z (CI) 422.2451 (M+, 10%, C27H3404 requires M, 422.2457), 440
(70), 405 (20) and 121 (100).

3-[(3R,4R,1IR,4E,8Z)- and (3'S,4R,11'S,4'E,8Z)-11-(4-Methoxybenzyloxy)-3-methyl-11-phenylundeca-
4,8-dienoyl]-4-phenyl-1,3-oxazolan-2-one 31 and 32
Pivaloyl! chloride (6 ul, 0.05 mmol) and triethylamine (8 ul, 0.06 mmol) were added to the acid 29b (16 m

o

04 mmo ) in THF (05 r‘mq\ at —78 °C. The reaction mixture was kent at 78 °C for 1

1 ALAR V. Wikl @b . cacuon mixjure was avp R 2 o A1xaix QRax

room temperature for 45 min. Butyllithium (25 pl, 1.6 M solution in hexanes, 0.04 mmol

pneny1 2-oxazolidinone (0 mg, u.u4 mmou in THF (V.o (..m") at—78 L and the mixtur

IT¢
mixed anhydride solution was then added via a canula and the mixture stirred at =78 °C for 30 min then at room
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H4Cl was added and the solution was conce
Dichloromethane was added and the organic phase washed with satd. aq. NaHCQO3, dried and concentrated under
reduced pressure. Chromatography of the residue using dichloromethane gave the title compound 31 (16 mg,
78%); 8y 0.97 (3 H, d, J 6.5, 3-CH3), 1.83 (2 H, m, 6-Hy), 1.90 (2 H, m, 7'-Hj), 2.44 and 2.56 (each 1 H,
m, 10'-H), 2.64 (1 H, m, 3"-H), 2.80 (0.74 H, dd, J 8, 16, 2'-HR), 2.88 (0.26 H, dd, J 6.5, 16, 2'-HS), 2.93
(0.26 H, dd, J 8, 16, 2'-HS), 3.02 (0.74 H, dd, J 6.5, 16, 2'-HR), 3.80 (3 H, s, OCH3), 4.19 (1 H, d, J 11.5,
OCHHAr), 4.24 and 4.26 (each 1 H, dd, J 4, 7.5, 5-H), 430 (1 H,t,J 7, 11'-H), 439 (1 H, d, J 11.5,
OCHHAr), 4.64 (0.26 H, t, J 7.5, 4-H), 4.67 (0.74 H, 1, J 7.5, 4-H), 5.25 - 5.43 (4 H, m, 4'-H, 5'-H, 8-H

9'-H), 6.87 and 7.22 (each 2 H, d, J 8.5, ArH) and 7.32 (10 H, m, ArH); v./cm- -1 1782, 1721, 1610, 1513,

L4 \Lalt Fol& (Y Vimaxs &2 &Liy 2V, 201

1457, 1249, 1284 and 1071; m/z (CI) 571.3172 (M*+ NHy, 5%, C35H43N,0s requires M, 571.3172), 331
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