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Abstract: Isomeric unsaturated alcohols (8), (16), (18) and (20), on exposure to hydrogen peroxide or
water in the presence of an acid catalyst, undergo exceptionally regio- and stereoselective substitution
reaciions io form hydroperoxide (3) and alcoho i i i
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the reaction conditions. Practical syntheses of o-farnesene autoxidation products have been developed
based on these transposition reactions. © 1998 Elsevier Science Ltd. All rights reserved.
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Superficial scald is a physiological disorder of fruit resulting in blackening of the skin during cold storage.! o.-
Farnesene (1), an unsaturated sesquiterpene which occurs naturally in the surface wax of apples and pears, is
known to suffer autoxidation to hydroperoxide (3)? and peroxidic compounds (3) and (4) have been implicated
in the development of this disorder.3
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In order to further probe the chemical basis of scald, we needed relatively large quantities of hydroperoxides
(3) and (4) for testing on apples. We envisioned a stepwise synthetic approach to trienyl hydroperoxide (3)
from geraniol. If a synthetic route to trienyl hydroperoxide (3) could be found, we would then be able to
investigate its conversion into endoperoxy-hydroperoxide (4) by way of peroxy radical (2), the a-farnesene
autoxidation pathway proposed by Anet.4>
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The primary synthetic goal was conjugated trienol (8).° The preparation of (8) from geraniol via known
iodoepoxide (5)" is shown in Scheme 2.
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a) VO(acac), (cat.), 'BuOOH, CH,Cl,; 95% b) PPh,, imidazole, I,, CH,Cl,; 88% c¢) 3-methylisuifolene, "BuLi, THF,
TMEDA, -105°C; 38% [+55% recovered (5)] d) xylene, reflux; 74% e) 'BuOK, "Buli, 'Pr,NH, THF, -50°C to 25°C, 97%.

Scheme 2

A two step procedure involving reaction between (5) and 2-lithio-3-methyl sulfolene? followed by thermolytic
extrusion of SO, was used to introduce the requisite isoprene unit in a regioselective manner. Our initial
attempts to alkylate epoxy iodide (§) with 2-lithio-3-methy] sulfolene at low temperature in THF-DMPU led to
the exclusive formation of linalool, presumably as a result of initial metal-halogen exchange. A similar result
was reported by Moody in attempts to alkylate the dianion of methylacetoacetate with (5).” In our case, it is
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(7) as a colourless oil which was converted smoothly into conjugated trienol (8) upon treatment with a strong
mixed base.6-9 Various sets of conditions were examined to effect the conversion of alcohol (8) into
hydroperoxide (3),19 most of which were not successful. On exposure to hydrogen peroxide and Amberlyst
15,1 for example, (3) was observed as a minor product along with many other peroxidic products. After
considerable experimentation we discovered that an‘nydrous H,0, in THF!? (Caution!)!3 in the presence of 2
mol % para- toluenesulfonic acid (.nuH) for 48h at 20°C caused a clean transformation of \0) into (3;
(Scheme 3). The hydroperoxide product (47%) was easily separated from unreacted starting material (24%)
chromatographically. We presume that this conversion proceeds through an S,1 mechanism via the

delocalised heptatrienyl cation (9).
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Scheme 3
We were intrigued by the chemo- and regioselectivity of this reaction: neither cyclised products nor
regioisomeric hydroperoxides (ie. oxygenation at C1, C3 or C5) could be detected in the product. To explai
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the lack of cyclisation products, we suggest the intermediacy o

configuration (9). A similar argument has been put forward to explain the lack of reactivity of linalool and
derivatives towards cyclisation.'* The stereochemical integrity of cations of this type is further highlighted in
the biosynthetic conversion of geranyl diphosphate (10) into simple cyclic monoterpenes (Scheme 4). This
transformation takes place by a stepwise sequence of enzyme-assisted events involving ionisation to a transoid
carbocation (11), ion recombination to form linalyl diphosphate (12), C-C single bond rotation and subsequent
jonisation to form cisoid cation (13), a species which can attain the necessary geometry for cyclisation.'”” An
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analogous sequence of events has also been proposed in the sesquiterpene series.
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Scheme 4

Thus, for the conversion of (8) into cyclic products, addition of the pendant isolated C=C bond to the
henmtrmnvl carbocation mmptv would eran a C6-C7 cisoid arrangement of the delocalised carbhocation (cf.

13) whlch, in turn, necessitates the adopuon of a much less favourab]e conformation of protonated alcohol (8)
during the departure of H,O.

The absence of the three other possible regioisomeric hydoperoxide products in the reaction between (8) and
hydmgen peroxide (Scheme 3) is less easily rationalised. This resuit did, nowever raise the issue of wnemer
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Scheme 5. Thus, nucleophilic addition of 2-lithio-3-methyl sulfolene to gcrama.l (14) gave the desired 1,2-
adduct (15) as a 2:1 diastereomeric mixture in modest yield. Thermolysis of sulfolene (15) in refluxing xylene
for 15 minutes in the presence of DBU provided (16)!72 in 50% isolated yield. Tertiary alcohol (18)!7b was
obtained by the addition of vinylmagnesium bromide to pseudoionone (17). Horner-Emmons reaction of
pseudoionone with triethylphosphonoacetate gave a 4:1 (2E:2Z) mixture of isomeric alkenes (19) which were

gsenarable bv chromatoeranhv. Reduction with diisgbutvlalumininm hvdride furnished the corresnondine
cparanie by cnromatograpny. keduclion wilh dusodutylaluminium Dyqarige rurnisned tne corresponding

primary alcohols (20), !7¢ which were also separable by chromatography.
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a) 3-methylsulfolene, LIHMDS, Me,NCH.CH,NMe,, THF, -105°C; 37%, 2:1 diastereomeric mixture b) DBU (1.0 equiv),

xylene, reflux; 50% c) Me,C=0, Ba(OH), (0.03 equiv), reflux; 82% d) CH,=CHMgBr, THF, 0°C;, 71%
e) (Et0),P(O)CH,CO,Et, NaH, PhMe, reflux; 49%, 4:1 (2E:22) f) Bu,AlH, CH,Cl,-PhMe, -78°C to -50°C, 97%

Scheme 5



Gratifyingly, exposure of alcohols (16), (18) and (20) to hydrogen peroxide or water in the presence of para-
toluenesulfomc acid (Table) resulted in regioselective oxygen transposition to C7. For (16) and (18) the
reactions proceeded efficiently and very cleanly (entries 2-5) whereby a simple aqueous work up afforded
spectroscopically pure products. The primary alcohol (20) was unreactive under the standard reaction
conditions but a more forcing environment again provided (1) and (2). The preparative usefulness of (20)
appears limited, since Hock cieavage of the hydroperoxide!® (entry 6) and dehydration of the aicohol (entry 7)
were competitive even when reactions were quenched after low conversions.

Table. Treatment of alcohols (8), (16), (18) and (20) with H,0, and H,0 under acid catalysis 2

OH 1 H 1
7 3 TsOH (cat.) alcohol substrate
(8), (16), (18) or (20)
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1 8e H,0, 48 h 3 96:4 471
2 16 H.0, 5 min 3 >99:1 100
3 i6 H,O 5 min 8 >99:1 100
4 18 H.O, 6h 3 73:27 100
5 18 H,O 6h 8 72:28 96

6 20 H.0, 6h9 3 - trace h
7 20 H,O 6hg 8 87:13 7i

8 8i H,0, 48 h 3 69:31 55k

@ Reactions were carried out at 20°C in THF under nitrogen with 75 equiv. HO, (Caution)’® or H,O and 2-6
moi% para-toluenesuifonic acid monohydrate. P Reactions were foiiowed by TLC. ¢ Ratio determined from 'H nmr
spectra. 9 Isolated yield of spectroscopically pure material. ® 3£:32 ratio 95:5. ! Starting alcohol (24%; 3F:32 =
95:5) was also isolated. 2.0 equiv. TSOH.H,O used. h 6-methyl-5-hepten-2-one was the major product. i Starting
alcohol (56%) and a mixture of dehydration products (8%) were also isolated. | 3E£:3Z ratio 72:28. k Starting alcohol

(26%; 3E:3Z = 73:27) was also isolated.

We were intrigued to find that the stereochemistry of the products from these reactions was dependent upon the

regiochemistry of the starting alcohol. Thus, the C7 alcohol substrate (8) retained its high stereoisomer ratio
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hvdrocen neroxide and water (entries 2 and 3). In contrast. the C3 alcohol (IR\ and the C1 alecohol (200
hydrogen peroxide angd water (entries 2 3). In contrast, the (3 alcohol alcohol (200
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furnished mixtures of 3E and 3Z isomers (entries 4, 5 and 7), the ratio of Wthh varied only slightly with
temperature.!8 SE-alkenes were formed exclusively in all reactions and the stereochemistry of recovered
starting materials from incomplete conversions (entries 1 and 7) was unchanged. It is interesting to note that
each substrate affords the same stereoisomer ratio in reactions with both water and hydrogen peroxide.
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We propose that the stereochemical outcome of these transposition reactions is best exnlained by invokin
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1ntermed1acy of two configurationally immobile acyclic heptatrienyl carbocationic mtermedlates. This is
represented for the C3 alcohol (18) in Scheme 6. Thus, loss of water from different C3-C4 conformations of
the protonated alcohol produces the two discrete isomeric heptatrienyl carbocations (21) and (22) with transoid
and cisoid geometries about the C3-C4 bond. Trapping at C7 with an oxygen nucleophile generates the two

3E:3Z stereoisomeric products (23) and (24), respectively. Carbocations (21) and (22) are non-interconvertible

under the reaction conditions since orbital overlap from C1 through C7 of the heptatrienyl cation precludes
bond rotation. While are not aware of such an argument being applied to a polyenic s
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Further evidence for configurationally stable carbocationic intermediates was obtained by subjecting a 72:28
mixture of 3E and 3Z isomers of C7 alcohol (8) (obtained previously: ¢f. Table, entry 5) to the standard
hydroperoxidation conditions (Table, entry 8). After work up and careful chromatographic separation, the E/Z
ratios of the product hydroperoxide (53%) and recovered alcohol (26%) were found to be identical (+ 3%) to
that of the starting material. This result confirms that the stereoisomer ratio of (8) is retained upon
hydroperoxidation (Table, entry 1) and is strong evidence that 3E and 3Z isomers of (8) are precursors to

isomeric heptatrienyl carbocations (21) and (22), as depicted in Scheme 7.
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Furthermore, the unchanged E:Z ratio of this product (and entries 1-3, Table) requires that addition of the
nucleophile to (21) and (22) occurs exclusively at C7 since addition at C3, and the intermediacy of alcohol (18)
or the equivalent hydroperoxide, would result in an altered E:Z ratio of the products (¢f. Scheme 6; entries 4
and 5, Table). The addition of the oxygen nucleophile to cationic intermediates (21) and (22) is therefore

essenuauy zrreverszble for alcohols (16) and (18), and the forrnation of the qame regioisomcric products from
i
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The relatively high reactivities of the C3 alcohol (18) and the C5 alcohol (16) towards substitution reactions of
this type are presumably due to the formation of a significantly more delocalised ®-system upon ionisation
and, from this perspective, the comparatively sluggish nature of the more stable conjugated trienols (8) and
(20) is not surprising. To briefly examine the generality of this transformation with the most reactive (and
most highiy stereoselective) substrate, tert—buty]hydroperoxide and methanol were allowed to react with
alcohol un ) under the standard conditions. Once dgdln the proauct.‘s of substitution at 7, unsymmemcax

peroxide (25) and methyl ether (26) were isolated in high yields and high stereochemical purity (3E:3Z =
>99:1) (Scheme 8).

« OMe | MeOH | M tBUOOH N\ POBu |
I~z TsOH (cat.) C\/\N TsOH (cat.) W
THF THF
m 5 min, RT lL 5 min, RT n
A 82% 7N 85% N
(26) (18) (25)
Scheme 8

Finally, with workable quantities of hydroperoxide (3) in hand, we could explore the preparation of
endoperoxy-hydroperoxide (4). We were delighted to find that Corey's samarium-based protocol2? allowed a
clean conversion into the desired endoperoxy hydroperoxide (4) (82% isolated yield) as a 1.2:1 mixture of
diastereoisomers (Scheme 9).2! This result demonstrates that hydroperoxy radical (2) (Scheme 1), proposed
originally by Anet as an intermediate in the autoxidation of o-farnesene,* does indeed undergo smooth
cyclisation in the presence of oxygen to ultimately afford endoperoxy hydroperoxide (4). Further
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In summary, hydroperoxide (3) has been prepared from geraniol in several concise routes, the shortest of which
leads to a product of high isomeric purity in only four synthetic steps. Along the way, the first examples of
acid-catalysed hydroperoxidation of polyenic alcohols have been carried out and, in general, these reactions
proceed cleanly and in high yield when anhydrous hydrogen peroxide in THF is used. The unanticipated
stereochemical outcome of oxygen transposition reactions across polyenes can be explamed by mvokmg
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oxygen transposition involves the use of palladium?? and europium?3 catalysis; the results descr Te
demonstrate that more traditional acid-catalysed protocols® accomplish synthetlcally useful regio- and
stereoselective transformations with labile starting materials and products. Biological evaluation experiments

employing hydroperoxides (3) and (4) are under way.
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Experimental

General Procedures

Reactions were performed under an atmosphere of dry nitrogen and in oven dried glassware, unless otherwise
stated. Reagents were generally used as received. Benzene, toluene, xylene, THF and diethyl ether were
purified by distillation from sodium benzophenone ketyl. Dichloromethane was distilled from calcium hydrldc
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Unless otherwise spegi ied, compounds were visualised under UV (365 and 254nm) followed by treatment

ANSS ARa0AS, LRLLIPURISS WU QR LTI ARIDWIA VY utallivinR

with acidified ethanolic vanillin and charring. Flash column chromatography and rapid vacuum filtration were
carried out using oven dried (150°C) silica gel (40-63 pm, Merck). Radial chromdtogrdphy was performed on a
7924T chromatotron (Harrison Research) using 230mm diameter glass rotors coated with silica gel 60 HF,,
(63-200pm, Merck)/calcium sulphate hemihydrate (BDH) (13%). Eluting solvents were freshly distilled
laboratory grade. Short path distiiiation was carried out using a GKR-51 Kugeirohr (Biichi) at the temperatures
and pressures described. When handling anhydrous solutions of H,0,, hydroperoxides and endoperoxides,

nrotective (blast) shields were nlaced hetween the worker and samnle/exneriment and reactions were
protective (blast) shields were piaced between the worker and sample/experiment and reactions were

conducted on the minimum necessary scale.

NMR spectra were recorded on a Jeol GX270 spectrometer in CDCly at ambient temperature. Chemical ShlfIS
(8) are reported i in parts per million (ppm) downfield shift relative to chloroform at §7.27 and §77.0 for 'H
(270 MHz) and L spectra (68 MHz) respectively. Extensive use was made of a variety of 2D NMR
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carried out on a2 VG70-2508 double focusing magenetic sector mass spectrometer (VG Instruments) onerating at
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either 40eV or 70eV. GCMS was carried out using an HP 5890 Series 1I gas chromatograph (Hewlett Packard)
fitted with a 30m x 0.25mm ID DB1 column, 0.25 micrometer film thickness (Alltech); temperature
programmed for Smin @ 40°C, 5°C/min, 20 min @ 280°C, with a 2psi. He head pressure coupled directly to
the mass spectrometer. Ultraviolet-visible spectra were recorded on a UV-3101PC scanning spectrophotometer
(Shimadzu) using spectroscopic grade solvents. Infrared measurements were carried out on a Paragon 1000
FT-IR spectrometer (Perkin-Elmer) with samples as thin films between NaCl plates.

3.7-Dimethyl-2,3-epoxy-6-octen-1-ol”

Anhydrous t-butyl hydroperoxide (2.03g, 22.5mmol) was added to a solution of geraniol (2.667g, 17.3mmol)
and VO(acac), (0.46g, 1.73mmol) in CH,Cl; (50ml) at room temperature under N,. After 1 h, aqueous
Na,S,03 (50% w/v, 50ml) was added and the reaction mixture extracted with ether (3x50ml). The combined

organic phases were washed with water (2x50ml) then sat. brine (50ml), dried over MgSO4, filtered and

LOHLCllerlcu ln vacuo to glVU an Ull Uldl was puuucu Uy lldb[l LlllUIlldlUgldplly On blllLd gcx cnuuug Wllll
hexane-ethyl acetate (4:1) to yield 3,7- dxmethyl -2,3-epoxy-6-octen-1-ol (2.80g, 95%) as a pale yellow oil (R =

0.29; hexane-cthyl acetate (4 1)): found M™ 170.1301, CyH,50, requires 170.1307; IR v, (thin film) 3427,
2925, 1484, 1424, 1034 cm™; '"H NMR (270 MHz, CDCI3) 8 5.12-5.06 (1H, m, (CH;),C=CH-), 3.84 (1H, dd,
J=12.0, 4.3Hz, -C(H)H-OH), 3.69 (1H, dd, J=12.0, 6.6Hz, -C(H)H-OH), 2.98 (1H, dd, J=6.6, 4.3Hz, -C(O)H-
CH,OH-), 2.10 (2H, q, J=7.5Hz, =CH-CH,-CH,-), 1.75-1.60 (2H, m, -C(H)H-C(CH;)(0)-, -OH), 1.69 (3H, s,
=C(CH;)CHz), 162 (3H, s, =C(CH3)CH») 1.58-1.44 (1H, m, -C(H)H- C(CH3)(O)) 1.31 (3H, s, CH,-

FNLNTT NN N f‘lY‘llh ™ QO RATY_ MITNNT N L 1AM 1 io LI N £1 A L1 N A NE L Y L 171 £ 1£ "7
C{L3)(V)-) ppm, C NMR (67.8 MHz, CDCl;3) 6 132.1, 123.3, 63.0, 61.4, 61.2, 38.4, 25.6, 23.6, 17.6, 16.7
nnm: MS m/ (ral int O5) 1700(1) 182/(3) 140(3) 13074 121(7) 110(28) 100(77) QK5(24) R2(49) AQ(R})
PPLL, VAS i (ibi. it 7057 LIV L), 1 JLRJ )y ATII ), 1077 ), 1&ii )y, 1AVU\&U )y AVIRT 1)y 7 &)y QLT ), UIROI),
67(48), 61(23), 55(37) , 43(63), 41(100).
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3,7-Dimethyl-2,3-epoxy-1-iodooct-6-ene (5)’

This compound was previously made from the epoxyalcohol via the tosylate.” We find that the iodide can be
prepared directly from the alcohol according to the iodination procedure of Lange and Gottardo.?

Iodine (0.363g, 1.43mmol) was added to a vigorously stirred solution of triphenylphosphine (0.406g,

1.55mmol), and imidazoie (0.122g, 1.79mmol) in LH2L12 (10ml) at 0°C under N,. After the iodine had
completely reacted (ca. 5 min) the resulting p ¢ yellow slurry was treated with a soiution of 3,7-dimethyi-2,3-
ennvu_ﬂ.{v‘tpn_ -ol (02032, 1.19mmoel) in CH-,Cl, (1.0mD and the reaction mixture warmed to
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temperature over 30 mins. The solvent was evaporated and the residue was triturated with hexane-ether (5:1,
20ml). [The presence of a small quantity of silica gel (~1-2g) greatly improved the efficiency of this process.]
The supernatant was filtered through a short plug of silica gel, rinsed with hexane-ether (5:1, 20ml) and the
filtrate was concentrated in vacuo to give an oil that was purified by flash chromatography on silica gel eluting
with hexane-ethyl acetate (10:1) to yield the title compound (0.293g, 88%) as a pale yellow oil (R = 0.47;
hexane-ethyl acetate (10:1)): found M* 280.0331, C;,H 71O requires 280.0324; IR v, (thin film) 2925, 1450,
1384, 1174, 854 cm™'; '"H NMR (270 MHz, CDCl3) § 5.13-5.08 (1H, m, (CH;),C=CH-), 3.36 (1H, dd, J]=9.4

105, 1177, OJ% Ll AR ANIVAIN \ L7V iVAL ALy ko NdT ) U D R ITUWNIG (1 EL, Ly \ AL I dd T eV \ 1X1, UM, J— 7T,

5.5Hz, -C(O)H-CH,T), 3.10 (1H, dd, J=8.6, 5 5Hz, -C(H)H-T), 2.99 (1H, dd, J=9.4, 8 6Hz, -C(H)H-1), 2.10
(2H, q_ J=7.4Hz, =CH-CH,-CH,-), 1.77-1.67 (1H, m, -C(H)H--C(CH;)(0)-), 1.70 (3H, s, =C(CH3)CH3), 1.62
(3H, s, =C(CH;)CH3) 1.49-1.38 (1H, m, -C(H)H-C(CH,)(0)-), 1.30 (3H, s, CH,-C(CH;)(O)-), ppm; ’C NMR
(67. 8 MHz, CDCl) 8 132.2, 123.4, 63.9, 62.5, 38.4, 25.7, 23.8, 17.7, 15.7, 2.4 ppm; MS m/z (rcl. int. %)

280(0.3), 153(9), 135(6), 125(7), 109(39), 95(13), 81(25), 69(84), 55(33), 43(100), 41(70).
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octa-6'-enyl)-3-methyl-2,5-dihydrothiophene-1,1-dioxide (6)
n-Buty! lithium (3.8ml of a 1.56M soln. in hexanes, 5. 9mmol) was added dropwise to a stirred solution of 3-
methylsulfolene (0.75g, 5.7mmol) in THF (45ml) and TMEDA (5ml) at -105°C under Nj, followed by, after
30 min, a solution of iodoepoxide (5) (1.43g, 5.1mmol) in THF (2ml). The reaction was maintained at -105°C
and quenched after 1 h by the addition of sat. aq. NH4Cl solution (2ml) and warmed to room temperature,
whereupon water (50ml) was added and the mixture was extracted with ether (2x50ml). The combined ethercal
extracts were washed with water (50ml), then sat. brine (50ml), dried over MgSQO,, ﬁltered and concentrated in

...... A tn ogive an ail that wag nurified hy flagch shramatagranhy an cilica gal aliiting with havana_at anatata
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(2:1) to yield recovered 3 ,7-dimethyl-2,3-epoxy-1-iodooct-6-ene (5) (0. 78g, 55%), followed by the title

compound (0.55g, 38%) as a viscous oil as an mseparable ca. 1:1 mixture of dlasteremsomers (RF 0.27,
hexane-ethyl acetate (2:1)): found M* 284.1432, C5H,40;S requires 284.1446; IR vy, (thin film) 2924, 1442,
1384, 1306, 1118, 915, 733 cm™; 'H NMR (270 MHz, CDCl3) 8 5.75 and 5.71 [each one diastereoisomer] (1H,
br s, =CHCH,SO,R- ), 5.07 (1H, m, (CH3),C=CH-), 3.82-3.60 (3H, m, =CH-CH,SOQ,CHR-C(CH3)=), 3.02-
2.94 (1H, m, -C(O)H-CH,-), 2.32-2.21 and 1.84-1.72 [each one diastereoisomer] (ZH, m, -C(O)H-CH,-
CH(SO;R)-), 2.15-2.05 (2H m, =CH-CH,-CH,-), 1.91 and 1.88 [each one diastereoisomer] (3H, br.s, -
CH,SO,CHR-C(CH3)=), 1.68 (3H, s, =C(CH;3)CH3), 1.53-1.22 (2H, m, -CH,-C(CH;)(0)-), 1.61 (3H, s,
—C(CH;)CH), 1.31 (3H, s, -CH,C(CH)(0)-) ppm: "C NMR (67.8 MHz, CDCly) both diastereoisomers &
138.1, 137.9, 132.0, 123.3, 123.3, 117.5, 117.3, 65.2 (x2), 61.9, 60.8, 60.4, 59.2, 56.1, 55.6, 38.5 (x2), 27.9,
27.4,25.7 (x2), 23.8, 23.7, 18.2, 18.1, 17.8, 16.8, 16.6 ppm; MS m/z (rel. int. %) 284(0.6), 266(0.7), 220(3),
201(10), 175(23), 161(7), 150(14), 137(25), 135(24), 119(12), 110(100), 95(59), 93(50), 81(46), 69(82),

P P e

55(31), 43(39), 41(61).

6 7-anvv-1 7.11-tri mv_h ldodeca-1,3E,10-triene (7)

ALy LRSS S 3 AT naa Y ARAl AN AR T R jalasy TR AN RS

A solution of the 1:1 diastereoisomeric mixture of qu]folenes (6) (0.322g, 1.13mmol) in xylene (10ml) was
heated to reflux for 15 min under N,. The solvent was removed under reduced pressure to give an oil that was
purified by flash chromatography on silica gel eluting with hexane-ethyl acetate (20:1) to yield the title
compound (0.185g, 74%) as a colourless oil (R = 0.25; hexane-ethyl acetate (20:1)): found M* 220.1816,

C,sH,40 requires 220.1827; IR v, (thin film) 3088, 2925, 1714, 16442, 1606, 1451, 1383, 1073, 988,

895cm‘, 'H NMR (270 MHz, CDCly) § 6.40 (1H, dd, J=17.4, 10.7, -CH=CH,), 5.51 (1H, m, -CH=C(CH3)-
{“I-L. 5. lA(IH A J= ]’7/.1147 -CH= (‘(HV—I\ 5.07 (ﬂ—l m, ((‘H L(’—(‘H-\ 4 .99 (H—I d I= 1ﬂ7H7 -

\Jnx—\ 21 (WS SRy

CH= C(H 1H) 278 (lH t, I=6.4Hz, —C(O)H—CHo) 2.56-2.22 (2H m, —C(O)H CHo—CH-—) 2. 13 2.06 (2H, m,

=CH-CH,-CH;-), 1.78 (3H, s, -CH=C(CH;)-CH=CH;), 1.74-1.44 (2H, m, -CH,-C(CH;)(0)-), 1.68



(3H, s, =C(CH3)CH3), 1.30 (3H, s, CH,-C(CH;)(0)-) ppm; ’C NMR (67.8 MHz, CDCl;) & 141.0, 136.0,
131.9, 126.9, 123.5, 111.5, 62.6, 60.7, 38.7, 28.3, 25.7, 23.9, 17.7, 16.6, 12.0 ppm; MS m/z (rel. int. %) 220(3),
205(7), 167(13), 149(28), 139(12), 134(18), 123(16), 119(12), 109(23), 95(30), 81(54), 79(52), 69(96), 57(50),
55(56), 43(48), 41(100).
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A solution of epoxide (7) (90mg, 0.41mmol) in THF (1ml) was added to a mixture of rert-BuOK (0.183g,
1.63mmol), diisopropylamine (41mg, 0.41mmol) and n-BuLi (0.26ml of a 1.56M soln. in hexanes, 0.43mmol)
in THF (2ml) at -50°C under N;. The reaction mixture was warmed to room temperature over 15 min and the
solvent was removed under reduced pressure. The residue was dissolved in water (10ml) and extracted with
ether (2x20ml). The combined ethereal extracts were washed with sat. brine (20ml), dried over MgSQ,, filtered
and concentrated in vacuo to give an oil that was purified by flash chromatography on silica gel eluting with

havana nrntnta (A1) €~ < 14 tha #la naasmarizad (QTmaer QTOLY ac n ~nlasielace ~sl ID — N AT, havaoma
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ethyl acetate (4:1)): found M* 220.1824, C;5sH,40 requires 220.1827; Apay (€) (n-hexane) 25! nu 1. (21300), 260

(36500), 269 (48450), 280 (37600) nm; IR v,,,, (thin film) 3363, 2922, 1608, 967, 889 cm” ; '"H NMR (270
MHz, CDCl;) & 6.58 (1H, dd, J=15.2, 11.1Hz, -CH=CH-CH=C(CH3)-), 6.41 (1H, dd, J=17.4, 10.6Hz,
-CH=CH,), 6.08 (1H, d, J=11.1Hz, =CH-CH=C(CHs)-), 5.80 (1H, d, J=15.2Hz, -C(OH)-CH=CH-), 5.21 (1H,
d, }=17.4Hz, -CH=C(H)H), 5.15-5.09 (1H, m, (CH,),C=CH-), 5.03 (1H, d, J=10.6Hz, -CH=C(H )H), 2.08-
1.98 (2H, m, (CH;),C=CH-CH,-), 1.88 (3H, s, =C(CH;)-CH=CH,), 1.71 (iH, s, -OH), 1.68 (3H s,
=C(CH;)CHj), 1.66-1.54 (2H, m, -CH,-C(OH)), 1.60 (3H, 5, =C(CH;)CHj), 1.31 (3H, 5, -C(CH3)(OH)-) ppm:
'*C NMR (67.8 MHz, CDCL;) § 141.2 (C6), 141.1 (C2), 134.7 (C3), 131.6 (C11), 130.7 (C4), 124.2 (C10),

AN T

123.5 (CS), 112.2 (Cl), 73.3 (C7), 424 (CS), 28.2 C7 CH3), 25.6 (Cl2), 23.0 (C9), 17.7 (Cll CH})» 12.1 (C3-
CHj3) ppm; MS m/z (rel. int. %) 220(6), 202(5), 187(3), 159(6), 147(3), 139(20), 138(21), 133(6), 121(34),
105(82), 95(50), 82(100), 81(64), 69(70), 67(51), 59(35), 55(34), 41(85).

P . N - D (14)
3,7-Dimethylocta-2E,6-dienal (geranial) (14)*

el (1 790 11 Semminl) wac addad ta o ctizmend oty of thae Tlace Maomtio mai oo (8 Q8 172 Qeaianl) (o
Ucranioi (1.708, 1 l..)uuuun) was agaea 1o a stirred Siuiry Of in€ isess-viartin perioamane (5.03g, 15.6mmoi) in
CH,Cl, rﬁnml\ under N, at 0°C. The reaction mixture was warmed to room temperature over 30 min, diluted
(s LIGI DR LY | unger N, at o caction mixture was warmed (o room temperature over 30 , difutea

with hexane (50ml) and passed through a short plug of silica under reduced pressure. The solvent was
removed in vacuo and the crude product was purified by short path distillation to give geranial (1.67g, 95%) as
a pale yellow oil (Rg = 0.33 in hexane-ethyl acetate (6:1)), bp 115°C/18mmHg (lit” bp. 100-103° C/7mmHg):
Found 152.1202, C|oH 60 requxrcs 152.1201; TR Vpy (thin film) 2918, 1675, 1632, 1442, 1194, 1121 cm™; 'H

NMR (270 MHz, CDCl;) 8 9.95 (iH, d, J=8.1Hz, -CHO), 5.83 (iH, d, J=8.1Hz, =CH-CHO), 5.05-5.00 (1H,

m, =CH-CH,-), 2.18-2.12 (4H, m, -CH,-CH,-), 2.12 (3H, s, -C(CH3)=CH-CHO), 1.64 (3H, s, =C(CH;)CH,),

Jm‘zn s, =C(CH,)CH;) ppm; ‘3r‘ NMR (67.8 MHz, CDCl,) § 191.0, 168.6, 132.8, 127.3, 122.4, 40.6, 25.8,

25.7, 17.8, 17.7 ppm; MS m/z (rel. int. %) 152(4), 137(5) 123(5\ 109(6), 94(12) 84(21) 69(100) 53(8)
41(91).

2-(1'-Hydroxy-3',7'-dimethylocta-2'E,6'-dienyl)-3-methyl-2,5-dihydrothiophene-1,1-dioxide (15)

A solution of lithium hexamethyldisilazide (1.3mmol) in THF-hexanes [prepared by the dropwise addition of
n- Uutyl lithium ( \U 79ml of a 1.59M soln. in hexanes, 1. Ji‘ﬁmOi) to a solution of uc)(&i‘ﬂetuylumuazaﬁe \U aug
1.25mmol) in THF (3.0ml) at 0°C under N,] was added dropwise to a stirred solution of 3-methylsulfolene
(0.15g, 1.13mmol) and geranial (14) (0.173g, 1.13mmol) in THF (7.0ml) at -90°C under N,. The reaction was
quenched after 15 min at -90°C by the addition of saturated NH,CI solution (2ml) and warmed to room
temperature, whereupon water (10ml) was added the mixture extracted with ether (3x20ml). The combined
ethereal extracts were washed with sat. brine (30ml), dried over MgSOy, filtered and concentrated in vacuo to
give an oil that was puriﬁed by flash chromatogrdphy on silica gel eluting with hexane-ethyl acetate (2:1) to

________________ (30.2mez. 18%) followed o sre] N 1106 270 ac a mals uelln

leiu [CLUVCI—CU gcrdllldl (QVU.LIIIE, 1070) 1UlIUWCU U_y ULC LiilE (.U"lpuu’lu V.17, 2/770) a> a Pdlc yCllUW

viscous oil as an insenarable ca. 2:1 mixture of diastereoisomers (R_=0, ’)ﬂ hexane-ethyl acetate (2: l\\ found
€parani€ ¢q. 211 xture IS (g = 1e-¢lilyl acelale (2 ounc

M* 284.1446, CsH,40S requires 284.1446; IR vy, (thin film) 3500, 2921 1666, 1444, 1306, 1113 cm™; 'H

NMR (270 MHz, CDCl3) major diastereoisomer: 8 5.78 (1H, br s, =CHCH,S0,-), 5.50 (1H, d, }=9.0Hz, =CH-
CH(OH)-), 5.06 (1H [partly obscured], m, (CH3),C=CH-), 4.74 (1H, dt, J=8.8, 5.8Hz, =CH-CH(OH)-CH),



3.80-3.70 (2H [partly obscured], m, =CHCH,S0;-), 3.57 (1H, m, -CH(OH)-CH(SO,R)-C(CH3)=), 2.15-2.03
(4H [partly obscured], m, -CH,-CH,-), 1.92 (3H [partly obscured], s, -C(CH3)=CH-), 1.71 (3H [partly
obscurcd] s, -C(CH3)=CH-), 1.68 (3H [partly obscured], s, =C(CH;)CH3), 1.60 (3H, s, =C(CH;)CH3) ppm;

Bc NMR (67.8 MHz, CDCl,) ma_;or diastereoisomer 8 141.4, 136.8, 131.8, 123.5, 122.6, 118.9, 72.3, 66.8,
56.1, 39.6, 26.2, 25.7, 19.1, 17.8, 16.9 ppm; MS m/z (rel. int. %) 284(0.2), 266(0.3), 220(0.6), 219(1), 202(6),
18Q/8) 182A7TIRY 12470 11Qr11Y QK712 omnn\ SQOY A17AQN
1IN JJ, 1IN 1I), 1I9(TJ, L1 11 ), 7IO\135), O7(1UU}, JTF T}, FI {77,

3,7,11-Trimethyldodeca-1,3E,6E,10-tetraen-5-o0l (16)

A solution of sulfolene (15) (117mg, 0.41mmol) and DBU (62mg, 0.41mmol) in xylene (5.0ml) was heated to
reflux for 15 min under N,. The reaction mixture was cooled to room temperature and sat. ag. KH,PO, (5ml)
and water (S5ml) were added. The two phase system was extracted with ether (3x20ml) and the combined
ethereal extracts were washed with sat. brine (30ml), dried over MgSQ,, filtered and concentrated in vacuo to

ra an il tha rifiad flach ~Ahramataaranh lina gal ali.es ing th hawvnma Anatata

vac an ou that was puriiica u_y’ riasn cnromatograpny on siiica gei eiuting w with ucmnu:-cunyl alciaic \J 1)—
!rmthv]amme (0.1%), to vield the title Illmpnu,n/] (45mg, S0%) as a colourless oil (R, = 0.30; hexane- ethyl
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acetate (5: l)—tnethvlamme (0.1%)): foun *220.1833, CmHmO requires 220.1827; IR v, (thin film) 3333,
CH._CHI) 5 53 (1H m, -CH(OH)) 5.25 (2H, d, J=5.3Hz, —CH CH(OH)- CH..), 5. 21 (IH d, J 17.4Hz, -
CH=C(H)H), 5.08 (1H, m, (CH),C=CH-), 5.06 (1H, d, J=10.8Hz, -CH=C(H )H), 2.15-2.00 (4H, m, -CH,-
CH,-), 1.83 (3H, s, —L(LH3) CH-), 1.74 (3H, s, -C(CH,)=CH-), 1.68 (3H, s, =C(CH;)CH3), 1.60 (3H, s,
=C(CH;)CH;) ppm; 3c NMR (67.8 MHz, CDCl;) 8 140.9, 140.7, 138.5, 134.6, 133.6, 125.9, 123.7, 112.9,
65.6, 39.6, 26.4, 25.9, 25.5, 17.0, 16.6 ppm; MS m/z (rel. int. %) 220(2), 202(12), 159(35), 133(24), 119(22),

105(40), 91(37), 81(33), 69(100), 55(30), 41(80).

Y

6,10-Dimethylundeca-3E,SE 9-trien-2-one (pseudoionone) (17)*
Geranial (14) (17.76g, 0.117mol) was added to a slurry of Ba(OH)z SHZO (1.0g,3.2 ol) acetone (150m1)

b b

dnu Lllc lc:buﬁl 1g "‘u}ulfuc was llUdlCU to lcuu}\ IUl L u UHUUS“ a bUKlLl. €Xiracior cor
'y .
4A molecular sieves under an atmnenhf-\rr—\ of rirv N, . The nalp \ml]n\'n reaction mix

temperature, diluted thh ether ( IOOml) washcd Wlth dllute HCI (2%v/v, 50ml) then water (3x50ml) and sat.
brine (50ml), dried over MgSQy, filtered under reduced pressure and concentrated in vacuo to give an oil that
was purified by short path distillation to yield pseudoionone (18.34g, 82%) as a pale yellow oil (R; = 0.13 in
hexane-dichloromethane-ethyl acetate (40:20:1)), bp. 110-111°C/1.5mmHg (lit"” bp. 114-116/2.0mmHg):
Found 192.1516, C3H3p0 requires 192.1514; IR Vmax (thln fiim) 2916, 1666, 1631, 1588, 1440, 1361, 1254,

el I ATAAD /AN ANATTS TN N S T A £11T — A 11 ATY. _ T I3 _IT Nno s117 1
‘jII Cill |, I INIVIRK (27U IVIT1Z, LD 13) O /.40 (111, LlU J l) <4, 11.412Z, \_Jl =0 r- L—U), OUD \in, Q,

J=15.4Hz, -CH=CH-C=0), 6.01 (1H, d, J=11.4Hz, =CH-CH=CH-C=0), 5.08 (1H, m, (CH3),C=CH-), 2.28
(3H, 5,-C(O)-CH3), 2.17, (4H, m, -C‘Ha-CHa) 1.92 (3H, s, -CH,-C(CH»)=CH-), 1.70 (3H s, =C(CH-)CH,),
1.61 (3H, s, =C(CH;)CH;) ppm; C NMR (67.8 MHz, CDCl;) 8 198.6, 151.0, 139.5, 132.2, 128.3, 123.6,
123.1, 40.5, 27.6, 26.4, 25.8, 17.8, 17.6 ppm; MS m/z (rel. int. %) 192(4), 177(1), 149(4), 124(27), 109(30),
81(47), 69(100), 53(7), 43(44), 41(87).
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pseudoionone (17) (1.3g, 6.7mmol) in THF (40ml) at 0°C under N,. The reaction was quenched after 30 min

by the addition of sat. aq. KH,PO, solution (30ml) and extracted with ether (3x30ml). The combined ethereal
extracts were washed with water (50ml), sat. brine (50ml), dried over MgSO,, filtered and concentrated in
vacuo to give an oil that was purified by flash chromatography on silica gel eluting with hexane-ethyl acetate
(6:1) to yield the title compound (1.05g, 71%) as a viscous, colourless oil (R = 0.27; hexane-ethyl acetate

(6:1)): found M* 220.1824, C,sH,40 requires 220.1827; IR V., (thin film) 3387, 2924, 1654, 1424 cm’ L g
NMR (270 MHz, CDCl,) § 6.47 (1H, dd, J=15.4, 10.8Hz, =CH-CH=CH-), 6.00 (1H, dd, ]=17.4, 10.6Hz, -

U OIVIERL, kA1) U \EdE, UL, v=1J.7 1V.ULlL,;, Ll TCLATN11T 7y ViUV \1ddy UU, o= AV} B VAN

CH= (’HL 5.84 (1H, br d, J=10.8Hz, -C(CH3)=CH-CH=), 5.69 (1H, d, J=15.4Hz, _-C CH=CH- C(OHW 5.27
(1H, d, J=17.4Hz, -CH=C(H)H), 5.10 (1H, m, (CH;),C=CH-), 5.09 (1H, d, J=10.8Hz, -CH=C(H )H), 2.17-2.05
(4H, m, -CH,-CH,-), 1.78 (3H, s, -CH,-C(CH,)=CH-), 1.70 (3H s, =C(CH)CH3), 1.62 (3H, s, =C(CH;)CH3),

1.42 (3H, s, -C(CH3)OH) ppm; C NMR (67.8 MHz, CDCl;) & 143.8, 139.5, 136.1, 131.6, 124.5, 123.8(x2),
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-2Z AE 6E .10 - tetraenoate (2Z-19).
Triethylphosphonoacetate (0.87g, 3.9mmol) was added dropwise to a stirred suspension of hexane-washed
sodium hydride (94mg, 3.9mmol) in toluene (10ml) under N, at 0°C. Pseudoionone (17) (0.5g, 2.6mmol) was
added and the mixture was heated to reflux. After 5 h the reaction was quenched by the addition of water
(20ml) and the resuiting yellow emulsion was extracted with ether (3x30ml). The combined ethereal extracts

T2y AL O

were washed with sai. brine {.)Uﬂ’ll), dried over ngbU;;, filtered and concentrated in vacuo to glVC an oil that

ha Airhl tha
was pu";f:cd by flash \.hluuxutvsxdyuy on silica 5u1 u}ddﬂg with hexane-dichloromethane-e culyl acetate

(40:20:1) to yield recovered pseudoionone (0.2g, 40%) and the title compounds (0.336g, 49%) as a ca. 4:1
mixture of 2E:2Z isomers. The title compounds were separated by preparative centrifugal chromatography on
silica rotors, eluting with hexane-dichloromethane-ethyl acetate (40:20:1) to give, firstly, (2Z-19) as a
colourless oil (Rg = 0.33; hexane-dichloromethane-ethyl acetate (40:20:1)): found M 262.1925, C;7H»60,

requires 262.1933; IR v, (thin film) 2925, 1710, 1604, 1238, 1150, 1044, 960 cm’ ‘H NMR (270 MHz,
CDCl3) 8 7.65 (lH, d, J=15.4, =CH-CH=CH-C(CHs)=), 6.85 (1H, dd, J=15.4, ll 2Hz, =CH-CH=CH-

C{(CH;)=), 6.07 (1H, d, J=11.2Hz, -C(CH;)=CH-CH=CH-), 5.62 (1H, s, =CH-CO,R), 5.11-5.08 (I1H

(111, lll,
(CH,),C=CH-), 4.17 (2H, q, 1=7.0Hz, -CO,CH,CH3), 2.14 (4H, br.s, -CH,-CH;-), 2.05 (3H, s, -C(CH;)=CH-
COzR), 1.85 (3H, s, —C(CH;) CH-), 1.70 (3H, s, —C(CHq)CHq) 162 (3H, s, =C(CH3)CH,3), 1.30 (3H, t,

J=7.0Hz, -CO,CH,CH;) ppm; Bc NMR (67.8 MHz, CDCly) 8 166.3, 151.3, 144.0, 132.2, 131.9, 127.4, 125.5,
123.6, 116.0, 59.6, 40.3, 26.6, 25.8, 21.1, 17.8, 17.3, 14.5 ppm; MS m/z (rel. int. %) 262(22), 217(8), 193(29),
169(9), 147(100), 121(27), 119(58), 105(26) 91(16), 69(44), 41(37). Furthcr elution gave (2E-19), also as a

oA~ ~ -

colourless oil (K = 0.29; hexane-dichloromethane-ethyl acetate (40:20:1)): found M 262.1924, C;H Uo
F 17 26

11897 1Nn&2 Q7% -1, Iyy aonAD 07
requires 262.1933; IR v, (thin film) 2925, 1710, 1607, 1235, 1152, 1053, 975 cm ; H NMR (270 MHz,

CDCly) & 6.85 (1H, dd, J=15.2, 11.0Hz, =CH-CH=CH-C(CH,)=), 6.18 (1H, d, J=15.2, =CH-CH=CH-
C(CH4)=), 5.97 (1H, d, J=11.0Hz, -C(CH;)=CH-CH=CH-), 5.75 (1H, s, =<CH-CO,R), 5.14-5.07 (1H, m,
(CH;),C=CH-), 4.17 (2H, g, J=7.0Hz, -CO,CH,CHj), 2.34 (3H, s, -C(CH3)=CH-CO,R), 2.14 (4H, br.s, -CH,-
CH,), 1.85 (3H, 5, -C(CH3)=CH-), 1.70 (3H, 5, =C(CHy)CH), 1.62 (3H, s, =C(CH;)CHs), ), 1.30 3H, 1,
J=7.0Hz, -CO,CH,CH;) ppm; '>C NMR (67.8 MHz, CDCl;) § 167.1, 152.8, 143.7, 133.3, 131.9, 131.0, 124.8,

123.5,117.9, 59.6, 40.3, 26.6, 25.8, 17.8, 17.3, 14.5, 13.9 ppm; MS m/z (rel. int. %) 262(25), 217(9), 193(32),
1RO/ 1Y lA"Iflnn\ 191/2M 11Q748Y INKMNQAY Q1710 L0871\ A17&NN
TOZ(1 1), 17701VV), 141lIU}, 1172 0J), 1VI\LO ), 71{10), O IT ), F1 &)

3,7,11-Trimethyldodeca-2E 4E ,6E,10-tetraen-1-0l and 3,7,11-trimethyldodeca-2Z 4E ,6E,10-tetraen-1-ol
(20)

Diisobutylaluminium hydride (1.26ml of a 1.5M solution in toluene, 1.9mmol) was added dropwise to a stirred
solution of the isomeric ethyl esters (19) (0. 226g 0.86mmol) in CH,Cl, (5.0ml) at -78°C under N,. The reaction
mixture was warmed to -50°C over 15 mins and quenched by the addition of 2% NaOH (1.0mi). After
warming to room temperature, sat. aq. Rochelle's salt [potassium sodium tartrate] (5.0ml) was added and the
reaction mixture was extracted with CH,Cl; (3x10ml). The combined organic extracts were washed with water
(20ml), sat. brine (20ml), dried over MgSOy, filtered and concentrated in vacuo to give an oil that was purified
by flash chromatography on silica gel eluting with hexane-ethyl acetate (3:1) to yield the 2Z-isomer (45.9mg
24%) as a colourless oil (R, = 0.38; hexane-ethyl acetate (3:1)): found M™ 220.1825, C;5H,40 requires
220.1827; IR Vpg, (thin film) 3354, 2920, 1626, 1484, 1424, 1378, 1000, 957 cm™; 'H NMR (270 Mz,

rr o~y

CDCI3) 8 6.52 (2H, m, =CH-CH=CH-C(CH,)=), 5.96 (iH, m, =CH-CH=CH- L(Ll‘i3) ), 5.54 (1H, (, J=7.0Hz,

=CH-CH,0H), 5.14-5.08 (1H, m, (CH;),C=CH-), 431 (2H, d, J=7.0Hz, -CH,0H), 2.12 (4H, br.s, -CH,-CH,"),
192 (3H, s, -C(CH;)=CH-), 1.82 (3H, s, -C(CH3)=CH-), 1.70 (3H, s, =C(CH;)CH,), 1.63 (3H, s,

=C(CH5)CH,), 1.32 (1H, s, -OH) ppm; >C NMR (67.8 MHz, CDCl;) & 140.6, 135.9, 131.7, 127.2, 127.1,
126.3, 125.1, 123.7, 58.5, 40.2, 26.7, 25.8, 20.5, 17.8, 17.0 ppm; MS m/z (rel. int. %) 220(62), 202(22),
189(6), 159(27), 151(49), 145(9), 133(72), 123(34), 121(43), 107(76), 105(76), 95(18), 93(55), 91(59), 79(28),
69(70), 55(35), 41(100) Further elution gave (20) (0.138g 73%) as a colourless oil (R, = 0.33; hexane-ethyl

-~ A 1O TTs ~AAOnD A

acetate (3:1)): found M* 220.1829, C,;sH,40 requires 220.1827; IR vy, (thin fiim) 3288, 2924, 1624, 1483,

O



1449, 1390, 1000, 955 cm™'; '"H NMR (270 MHz, CDCl5) & 6.47 (1H, dd, J=15.2, 10.8Hz, =CH-CH=CH-
C(CH3)=), 6.17 (1H, d, J=15.2Hz, -CH=CH-C(CH;)=), 5.91 (1H, d, J=10.8Hz, -C(CH3)=CH-CH=CH-), 5.65
(1H, t, J=7.0Hz, =CH-CH,0H), 5.13-5.08 (1H, m, (CH,),C=CH-), 4.28 (2H, d, J=7. OHz -CH;0H), 2.11 (4H,

br.s, -CH,-CH,-), 1.85 (3H, s, *L,(CH;;) CH-), 1181 (3H, s, -L(CH;)—CH—), 1.70 (3H, s, =C(CH;)CH;), 1.62
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2
L

h
1289, 125.1, 125.0, 123.8, 59.5, 40.2, 26.7, 25.8, 17.8, 17.0, 12.7 ppm; MS m/z (rel. i
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1 int.
189(4) 159(18) 151(45), 145(5), 133(60), 123(42), 121(44), 107(79), 105(66), 95(22), 93(47),
69(60), 55(32), 41(100).

7-Hydroperoxy-3,7,11-trimethyldodeca-1,3E,5SE,10-tetraene (3)
From the C7 aicohol (8) (Table, entry 1)

para-Toluenesulfonic acid monohydrate (1mg, 5.3x10° ®mol, 2 mol%) was added to a solution of 3,7,11-
trimethvidadeca.. QF SF 10-tetrasn- '7_1’\' (8) (A5 Smo 0 207mmanl: 3F37 = Q5-8) in anhvdrane H.O/THER
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(0.89M, 10ml, 8. 9mmol 30 equiv.) under an atmosphere of dry N, at room temperature. The solution was

stirred for 48 h, diluted with water (20ml) and extracted with ether (2x10ml). The combined ethereal extracts
were washed with water (2x10ml) then sat. brine (10ml), dried over MgSQ,, filtered and concentrated in vacuo
to give an oil that was purified by preparative centrifugal chromatography on a silica rotor eluting with hexane-

ethyl acetate (6:1) to vield recovered 3,7,11- tnmethyldodeca-l 3,5E,10-tetraen-7-ol (8) (15 4mg, 24%; ; 3E:3Z
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( 00), 270 (43000), 280 (34100) nm; IR vy, (thin film) 3398, 2927, 1616, 1445, 1376, 1105, 986, 967, 893

: 'H NMR (270 MHz, CDCl;) 8 7.55 (1H, s, OOH), 6.59 (1H, dd, J=15.4, ll.OHz, -CH=CH-CH=C(CH3)-
), 6.42 (1H, dd, J=17.4, 10.6Hz, -CH=CH,), 6.09 (1H, d, J=11.0Hz, =CH-CH=C(CHj3)-), 5.77 (1H, d,
J=15.4Hz, C(OOH)-CH=CH-), 5.25 (1H, 4, J=17.4Hz, -CH=C(H)H), 5.17-5.06 (1H, m, (CH,),C=CH-), 5.08
(1H, d, J=10.6Hz, -CH=C(H )H), 2.04-1.98 (2H, m, (CH;),C=CH-CH,-), 1.90 (3H, s, =C(CH3)-CH=CH,),
1.77-1.66 (2H, m, -CH,-C(OOH)), 1.69 (3H s, =C(CH3)CH3), 1.62 (3H, s, =C(CH3)CH3;), 1.41 (3H, s, -

C(CH NOOYHY_ Y e 13 FRTKJD (AT AN OCTYINR 1400 (I 126 A ((CTRY 1(0/("1\ ]'2’7(\((‘1‘\ 1N 5
AT NI ) PRI, W UVIVARN U/ .0 VAL, el U 1R VLT (L), 1000 G, 13F. 7\ J, 12U 11l), 15UD
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-
(C4), 127.0(C5), 124.0 (C10), 113.0 (C1), 84.6 (C7), 37.7 (C8), 25.7 (C12), 22.5 (C9), 21.8 (C7-CH3), 17.7
(CI1-CHy), 12.2 (C3-CHz) ppm: MS m/z (rel. int. %) 236(1), 218(8), 202(19), 162(34), 159(34), 137(29),
119(31), 105(42), 93(55), 81(35), 69(89), 55(52), 43(100), 41(85).
7-Hydroperoxy-3 7,11 trimethyldodeca-1,3E,5E,10-tetraene (3)

/4N g | N

From the C5 aicohol (16) (Tabie, eniry 2)

1IN0l 4 mal®%) wae added ta 2 cnlitian
iv lll\ll, - lllUl v } waos auu\/u U A Sviuliuii U

Talenecnlfanic acid moanohvdrate () Smo
Pu’ L‘ 1 Uiuviivouiiviiiv aviu lllUllUllJ ulailv \v Jllls,

trimethyldodeca-1,3E,6F,10-tetraen-5-o0l (16) (12. 9mg, 5.9x10 mol) in anhydrous H,0O,/THF (0.89M, 5.0ml,
4.5mmol, 76 equiv.) under an atmosphere of dry N, at room temperature. The solution was stirred for 5 min,
diluted with water (10ml) and extracted with ether (2x10ml). The combined ethereal extracts were washed
with water (2x10ml) then sat. brine (10ml), dried over MgSO,, filtered and concentrated in vacuo to give the
title compound (13.8mg, 100%; 3E:3Z=>99:1) as a colourless oil.
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From the C5 alcohol (16) (Table, entrv 3)
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para-Toluenesulfonic acid monohydrate (0.5mg, 2.6x10° mol 6 mol%) was added to a solution of 3,7,11-
trimethyldodeca-1,3E,6E, 10-tetracn-5-0l (16) (9.8mg, 4.4x10° mol) and water (60mg, 3.3mmol, 75 equiv.) in
THF (5.0ml) at room temperature under N,. The solution was stirred for 5 min, diluted with water (10ml) and
extracted with ether (2x10ml). The combined ethereal extracts were washed with sat. brine (10ml), dried over

/N o I WaYaYs:] nn. 1

MgbU4, filtered and concentrated in vacuo to glVC the title compouna (¥.8mg, 1UU%; 3E:3Z = >55: 1) as a

~rnlairlace sl

CO10Uness oi.

7-Hydroperoxy-3,7,11-trimethyldodeca-1,3E,5E,10-tetraene (3) and 7-hydroperoxy-3,7,11-
trimethyldodeca - 1,3Z,5E,10-tetraene
From the C3 alcohol (18) (Table, entry 4)
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para-Toluenesulfonic acid monohydrate (11mg, 5.8x10”mol, 5Smol%) was added to a solution of 3,7,11-
trimethyldodeca-1,4E,6E,10-tetraen-3-ol (18) (250mg, 1.13mmol) in anhydrous H,O,/THF (0.89M, 95ml,
85mmol, 75 equiv.) under an atmosphere of dry N, at room temperature. The solution was stirred for 6 h,
diluted with water (50ml), worked up as described above and purified by flash chromatography on silica gel
cluting with hexane-ethyl acetate (10:1) to yield the title compounds (254mg, 95%) as an inseparable mixture

AF AL and Y7 icnrnare (AL27 w7277y NIMMD datn far tha 27 Sonmane ~F LT ATAAD /7N ALY TV VX 77 £12
Ul 0L Al JL DDUILIVED \ D LL. 046 == 1 .47 ). INIVIIN Uatad 1Vl e >4 iSOIMCT O1 \J} I INUVERN (& 7V IVIERE, WAL ) O .00

(1H, s, OOH), 6,96 (1H, dd, I=17.1, 10.8Hz, -CH=CH,), 6.71 (1T—I dd, J=15.6, 11.2Hz, -CH=CH- CH=C(CH;)-

A%y 3, L2 ),

), 6.01 (1H, d, J=11.2Hz, =CH- CH—C(CH3) ), 5. 70 (IH d J=15. 6Hz -C(OOH) CH=CH-), 5.28 (lH, d,
J=17.1Hz, -CH=C(H)H), 5.18 (1H, d, J=10.8Hz, -CH=C(H )H), 5.17-5.06 (1H, m, (CH;3),C=CH-), 2.04-1.98
(2H, m, (CH,),C=CH-CH,-), 1.91 (3H, s, =C(CH;)-CH=CH,), 1.77-1.66 (2H, m, -CH,-C(OOH)), 1.69 (3H s,
=C(CH,)CH,), 1.62 (3H, s, =C(CH;)CH,;), 1.39 (3H, s, -C(CH;)(OOH)-) ppm; BC NMR (67.8 MHz, CDCl;) &
135.5 (C6), 134.6 (C3), 133.0 (C2), 132.0 (Cl11), 129.0 (C4), 125.8 (C5), 124.0 (C10), 114.7 (C1), 84.6 (C7),
37.7(C8), 25.7 (C12), 22.5 (C9), 21.8 (C7-CHj3), 19.9 (C3-CHj3), 17.7 (C11-CH3) ppm.

3,7,11-Trimethyldodeca-1,3E,SE 10-tetraen-7-0l (8) and 3,7,11-trimethyldodeca-1,3Z,5E,10-tetraen-7-ol
From the C3 alcohol (18) (Table, entry 5)

para-Toluenesulfonic acid monohydrate (11mg, 5.8x10° mol 5 mol%) was added to a solution of 3,7,11-
trimethyldodeca-1,4E,6E,10-tetraen-3-ol (18) (257mg, 1.17mmol) and water (1.58g, 87mmol, 74 equiv.) in

THF (130ml) at room tempexature under N2 The solution was stirred for 6 h, diluted with water (b()ml)
worked up as described above and puuucu Uy flash uu‘OTﬁ&u’)gi’&puy on silica gt‘:l cxuuug with hexane- uuyl
acetate (8:1) to yield the title compounds (246mg, 96%) as an inseparable mixture of 3EF and 3Z isomers
(3E:3Z = 72:28). NMR data for the 3Z isomer of (8): '"H NMR (270 MHz, CDCl;) & 6.99 (1H, dd, J=17 4,
10.8Hz, -CH=CH,), 6.72 (1H, dd, J=15.2, 11.2Hz, -CH=CH-CH=C(CH,)-), 6.01 (1H, d, J=11.2Hz, =CH-
CH=C(CH,)-), 5.74 (1H, d, J=15.2Hz, -C(OH)-CH=CH-), 5.26(1H, d, J=17.4Hz, -CH=C(H)H), 5.15-5.09 (2H,
m, (CH3),C=CH- and -CH=C(H )H), 2.08-1.98 (2H, m, (CH;),C=CH-CH,-), 2.00 (1H, s, -OH), 1.88 (3H, s,
—C(CH3) CH.-CHZ) 1.68 3H s, _C3(CH3)CH3) 166 1.54 (2H m, CHZ C(OH)), 1.60 (3H, s, =C(CH;)CH3,),
VR 140
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(C9), 19.8 (c3 CH3), 17.7 (C11-CHz).

Attempted hydroperoxidation of 3,7,11-trimethyldodeca-2E 4E,6F,10-tetraen-1-ol (20) (Table, entry 6)
para-Toluenesulfonic acid monohydrate (26.6mg, 1.4x10° *mol, 2.0 equiv.) was added to a solution of 3,7,11-
trlmethyldodeca -2E,4E,6F,10-tetraen-1-ol (20) (13 4mg, 7.0x105 mol) in anhydrous H,O,/THF (0.89M,
6.0ml, 5.3mmol, 75 equi'v' ) under an atmosphere of (.uy N, at room temperature. The reaction was monitored
by TLC. Trace quantities of 7-hydroperoxy-3,7,11-trimethyldodeca-1,3E,5E,10-tetraene (3) and 7-
hydroperoxy-3,7,11-trimethyldodeca - 1,3Z,5E,10-tetraene could be detected by comparison with authentic
material. The solution was stirred for 6 h, diluted with water (10ml), worked up as described above and
purified by flash chromatography on silica gel eluting with hexane-ethyl acetate (10:1) to yield a colourless
mobile oil (2mg), identified as 6-methyl-5-hepten-2-one (23%) by comparison with authentic material
(Aldrich).
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From the C1 alcohol (20) (Table, entry 7)

para-Toluenesulfonic acid monohydrate (0.122g, 0.64mmol, 2.0 equiv.) was added to a solution of 3,7,11-
trimethyldodeca-2E 4E,6E,10-tetraen-1-ol (20) (70.6mg, 0.32 mmol) and water (0.58g, 32mmol, 100 equiv.) in
THF (25ml) at room temperature under N,. The solution was stirred for 6 h, diluted with water (25ml) and
extracted with ether (2x25ml). The combined ethereal extracts were washed with sat. brine (30ml), dried over
MgSO,, filtered and concentrated in vacuo to give an oil that was purified by flash chromatography on silica

aal aliitino with hevanea.athvl acaetate (2:1) tn oive FlI'L"I\.’ 2 llnlr‘Anhf‘!nfl n]imlnc\hnn nradncte (Smo) ag a
BVl \.dullllé Wil néxandé- TilY 1 avviate (U, 1) W oglvVVw, 115y, J Wil (WIS ARV SRS PRI iatn )i Pirouuls (Vg as a

colourless oil: found (GC-MS) M+ 202.1720; M+ 202.1718; M+ 202.1720, C,sH»; requires 202.1722). Further
elution gave the title compounds (5Smg, 15%) as a colourless oil as an inseparable mixture of 3E and 3Z
isomers (3E:3Z = 87:13) and, finally, recovered starting material (40mg, 56%).
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7-Hydroperoxy-3,7,11-trimethyldodeca-1,3E ,SE,10-tetraene (3) and 7-hydroperoxy-3,7,11-trimethyl-
dodeca - 1,3Z,5E,10-tetraene

From the C7 alcohol (8) (Table, entry 8)

para-Toluenesulfonic acid monohydrate (2. 3mg, 1.2x10%mol, 5 mol%) was added to a solution of 3,7,11-
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irimethyldodeca-i,3E,5E, 1 tetraen—/ -ol (8) and 3,7,11- mmemymoucca—l 3Z, 5E, w—tetmcn— -Ol (53.7mg,
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atmosphere of drv N, te
cxtracted with ethcr (2x30m1) The combined ethereal extracts were washed with water (2x30m1) then sat.
brine (30ml), dried over MgSO,, filtered and concentrated in vacuo to give an oil that was purified by
preparative centrifugal chromatography on a silica rotor eluting with hexane-ethyl acetate (6:1) to yield
recovered 3,7,11-trimethyldodeca-1,3,5E,10-tetraen-7-0l (8) and 3,7,11-trimethyldodeca-1,3Z, 5E,10-tctraen-
7-01 (15.0mg, 26%; ; 3E:3Z=73:27) and the titie compounds (30.5mg, 53%; 3E:3Z = 69:31) as colouriess oiis.

om temperature. The solution was chrrm‘l fnr 48 h, rhhmarl with water (A.ﬂmh and

at 1 Apei Gl SV NTRAEX ] ERiENS

“TRutvineroxy-3 ,7,11-trimethvldodeca-1,3E ,SE,10-tetraene (25)

MINEST SRR AT §A A TSA ZREINRARJ RRAURSLAE T Ryvadgiaig A
para- Toluenesulfomc acid monohydrate (1.0mg, 5%x10°mol, 5 mol%) was added to a solution of 3,7,11-
trimethyldodeca-1,3E,6E,10-tetraen-5-0l (16) (22mg, 9.9x10° >mol) and anhydrous tert-butylhydroperoxide
(0.67g, 7.48mmol, 75 equiv.) in anhydrous THF (4.4ml) under an atmosphere of dry N, at room temperature.
The solution was stirred for 5 min, diluted with water (10ml) and extracted with ether (2x10ml). The combined
ethereal extracts were washed with water (2x10mi) then sat. brine (10ml), dried over MgbU4, filtered and

Amrandeatad PRSP P roth e gal alii+:

concentrated in vacuo to gnvc an oil that was puuucu u_y flash chromat Og"apuy on silica gei eiuting with
hpranp-@thvl acetate {ﬁ I to \/nﬂ]d the title f‘nmpnund (’)ng Rﬁ%\ as a n_l_, \IP”{\“I oil (DF = 0.61; hexane-
ethyl acetate (6:1)): found MJr 292.2422, C9H3,0, requires 292.2402; lmax (8) (n-hexane) 252 infl. (17500),
261 (22000), 270 (27000), 281 (22500) nm; IR v, (thin film) 2975, 1616, 1448, 1384, 1362, 1197 em’; 'H
NMR (270 MHz, CDCl,) 8 6.48 (1H, dd, J=15.4, 11.0Hz, -CH=CH-CH=C(CH3)-), 6.42 (1H, dd, J=17.4,
10.7Hz, -CH=CH,), 6.09 (1H, d, J=11.0Hz, C(OOR)-CH=CH-), 5.85 (1H, d, J=15.4Hz, =CH-CH=C(CHj3)-),
5.21 (1H, d, J=17.4Hz, CH=C(H)H), 5.15-5.08 (1H, m, (CH,),C=CH-), 5.04 (1H, d, J=10.7Hz, -CH=C(H )H),
2.05-1.96 (2H, m, (CH;),C=CH-CH,-), 1.88 (3H, s, =C(CH,)-CH=CH,), 1.68 (3H s, _C(CH3)CH3) 1.66-1.56
(2H, m, -r‘n--(*rnnl:'\ 1.60 (3H, s, =C(CH.YCH:). 1.36 (3H, 5. -C(CHYOOC(CH-)~ 123 (QH ¢

(20, I C(OOR), 1.60 (3H, s, =C(CH;)CH;), 1.36 (3H, s, -C{(CH;}(OOC(CH5);), 1.23 (9H, s,

OOC(CH3)J) ppm; Be NMR (67.8 MHz, CDCl;) 8 141.2 (C2), 138.9 (C6), 134.7 (C3), 131.3 (x2) (C11 and
C4), 125.3 (C5), 124.5 (C10), 112.2 (C1), 82.0 (C7), 78.6 (C1"), 38.8 (C8), 26.8 (C2", 25.8 (C12), 22.7 (C9),
22.6 (C7-CHj3), 17.7 (C11-CHj), 12.2 (C3-CH3) ppm; MS m/z (rel. int. %) 292(0.1), 219(2), 203(32), 161(6),
147(10), 133(9), 123(9), 121(11), 119(12), 109(18), 103(15), 81(17), 69(100), 55(13), 41(29).
l-1v1eﬂ‘10Xy-J,/,11-li‘ii‘l‘li‘:un_yluuuéca- 1,3E,5E, 10-tetraene (26)

para-Toluenesulfonic acid monohydrate (1.0mg, 5x10° mol 5 mol%) was added to a solution of 3,7,11-
trimethyldodeca-1,3E,6E,10-tetraen-5-ol (16) (22mg, 9.9x10° *mol) and methanol (0.3ml, 75 equiv.) in
anhydrous THF (4.7ml) under an atmosphere of dry N, at room temperature. The solution was stirred for 5
min, diluted with water (10ml) and extracted with ether (2x10ml). The combined ethereal extracts were
washed with sat. brine (10ml), dried over MgSO,, filtered and concentrated in vacuo to give an oil that was
purified by flash chromatography on silica gel eluting with hexane-ethyl acetate (6:1) to yxeld the title

L DS | N LN, Lavena At 1 cmmtnis €13\ £ 234.1987
Compouna U‘}Illg, 01'70) as a LUIUUI 35 O11 \I\F = U.0uU; néxa 1C-CUlyl accidic (V. 1)). lUunu l\’l LI4.1901,
. H. reanirec 224 1082 ) (e} (n_hevana) 251 infl M20100Y 261 (47D N\ 270 (ASSONY I81 f'zﬁmn\ nm-
L]bllzﬁ\.l ICQUIICS 4351583, Aivpax \©) \Fi-LVAGIIL ) 401 unlnn.l (AU IV, 201 \J94UV ), LIV G20V, &6 (30VVUVU) NN,
IR v, (thin film) 2928, 1614, 1450, 1375, 1085 cm'; 'H NMR ( 7() MHz, CDCl;) 8 6.48 (1H, dd, I=15.6,

11.0Hz, -CH=CH-CH=C(CH,)-), 6.42 (1H, dd, J=17.2, 10.8Hz, -CH=CH,), 6.10 (1H, d, J=11.0Hz, C(OCH,)-
CH=CH-), 5.67 (1H, d, J=15.6Hz, =CH-CH=C(CH»)-), 5.23 (1H, d, =17, 2Hz, CH=C(H)H), 5.13-5.08 (1H, m,
(CH,),C=CH-), 5.05 (1H, d, J=10.8Hz, -CH=C(H )H), 3.17 (3H, s, -OCH3), 2.03-1.94 (2H, m, (CH5),C=CH-
CH,-), 1.89 (3H, s, =C(CH,)-CH=CH,), 1.68 (3H s, =C(CH;)CHs), 1.62-1.56 (2H, m, -CH,-C(OCH3)-), 1.60
(3H, s, =C(CH3)CH3), 1.29 (3H, s, -C(CH3)(OCH;)-) ppm; "C NMR (67.8 MHz, CDCl3) § 141.0 (C6), 139.3

(C2), 135.0 (C3), 131.3 (C11), 130.9 (C4), 126.0 (C10), 124.3 (C5), 112.5 (C1), 77.2 (C7), 50.1 (C1"), 39.8
(CR), 25.8 (C12), 22.6 (C7-CH3), 22.5 (C9), 17.8 (C11-CH3), 12.2 (C3-CHj3) ppm; MS m/z (rel. int. %) 234(2),

nabeshale ]

202(14), 187(7), 159(24), 151(100), 133(32), 119(69), 105(37), 91(41), 73(74) 69(63) 59(63), 41(82).



(4)

A solution of samarium (II) iodide (0.1M in THF, 0.13ml, 0.013mmol) was diluted with benzene (1.0ml) and
treated with dry oxygen (0.3ml, 0.013mmol). The resulting yellow solution was added dropwise over 2 h
(syringe pump) to a stirred solution of the hydroperoxide (3) (30.0mg, 0.13mmol) in benzene (12ml) under an

O~ ~ o

atmosphere of dry oxygen at 20°C. After 36 h, the solvent was removed under reduced pressure and the residue
p“di‘iﬁcd oy l,ueymauve u,uuuusan ehxumawsmpu_y on a silica rotor under an argon uunuapncn;, cmuug with
cold (0 °C) hexane-ethyl acetate (4:1) to yield the title compound (28. 2mg, 82%) as a colourless oil as an
inseparable ca. 1:1.2 mixtures of diastereoisomers (R = 0.19; hexane-ethyl acetate (4:1)): found M"* 268.1685,
CsH2404 requires 268.1675; Anax (€) (n-hexane) 251 infl. (13800), 261 (21800), 269 (27000), 279 (21500) nm;
IR Ve, 3422, 2926, 1612, 1459, 1366, 1167, 1091, 986, 966 cm™; 'H NMR (270 MHz, CDCl;) [major
diastereoisomer] 8 7.74 (1H, s, -OOH), 6.58 (1H, dd, J=15.7, 11.0Hz, -CH=CH-CH=C(CH,)-), 6.40 (1H, dd,
J=17.4, 10.5Hz, -CH=CH,), 6.09 (1H, d, J=11.2Hz, =CH-CH=C(CH;)-), 5.93 (1H, d, J=15.6Hz, -

NN i T—17 ALY~ MI_CYYIININN &S NL 11 4 T 1N &Y. YT _ M IT N\ T ‘l\ A '\C
C(CH;3Y{(C0)-CH=CH-), 5.23 (1H, d, J=17.4Hz, -CH=C{(H)H), 5.06 (1H, 4, J=10.5Hz, -CH=C(H )H), 4.2

(1H, m, (-CH,- \(‘H( 00-), 2.08-1.63 (4H, br m, -CH,-CH;-), 1.89 (3H, s, =C(CH;)-CH=CH,), 1 30 IH (-

i3, 12 A2 R IRy AN ¥ | LSO ReRADTRAEATT )y 20T\ PRy 55 TR NAA Y T ARS=RT1T ), 313, S, \

CHa2- )C(CH:)( 00-)), 1. 26 (3H, s, —C(OOH)((‘Hq)((‘H:)) 1.22 (3H, s, -C(OOH)(CH3)(CH?3)) ppm; "C NMR
(67.8 MHz, CDCl3) 8 141.0 (C2) 136.8 (C6), 136.7 (C3), 130.7 (C4), 126.1 (C5), 112.8 (C1), 84.5 (C10), 83.2
(C11), 81.0 (C7), 33.6 (C8), 26.8 (C7-CH3), 21.1 (C9), 21.0 (C12), 20.9 (C11-CH3), 12.2 (C3-CH3) ppm; 'H
NMR (270 MHz, CDCl;) [minor diastereoisomer] & 7.83 (lH s, -OOH), 6.60 (1H, dd, J=15.6, 11.0Hz, -

VYT NTT VT YT =y NTY T o ~rw ~w T e

CH=CH-CH=C(CHs)-), 6.42 (1H, dd, J=17.4, 10.5Hz, u1 CH ) om(iu d, J=11.2Hz, =CH-CH=C(CH,)-),

[Mem n 2o ATY T_/YWIININ &
5.69 (1H, d, J=15.4Hz, -C(CH;)(0O0)-CH=CH-), 5.25 (1H palu_y obscured] d, J=17.4Hz, -CH=C(H)H), 5.08

(1H, [partly obscured] d, J=10.8Hz, -CH=C(H )H), 4.27 (lH [partly obscured] m, (-CH;-)CH(-OO-), 2.08-
1.63 (4H, br m, -CH,-CH>-), 1.88 (3H, s, =C(CH,)-CH=CHj,), 1.50 (3H, s, (-CH2-)C(CH3)(-00-)), 1.25 (3H,
[partly obscured], s, -C(OOH)CH3)(CH3)), 1.22 (3H, s, -C(OOH)(CH3)(CH3)) ppm; >*C NMR (67.8 MHz,
CDCl;) 8 140.9 (C2), 136.3 (C6), 135.3 (C3), 130.4 (C4), 126.4 (C5), 113.2 (C1), 84.6 (C10), 83.2 (C11), 80.0
(C7), 32.8 (C8), 21.5 (C7-CH3), 21.0 (C12), 20.9 (C11-CH3), 20.4 (C9), 12.2 (C3-CH3) ppm; MS m/z (rel. int.
%) 268(1.3), 236(1), 220(1), 205(2), 193(5), 176(3), 149(4), 133(6), 119(10), 105(9), 93(18), 91(18), 86(30),

QArARY 77717\ KRN A2 10M
O &4J), /i{17), 50(&D), 43 10U},

o

1-Methyl-1-(6'-methyl-6'-(4''-methyl-1""E, 3'"'E, 5''-hexatrienyl)-1',2'-dioxan-3'-yl) ethan-1-ol (27)

Triphenylphosphine (54mg, 0.2mmol) was added to a solution of hydroperoxides (4) (49mg of a 1.2:1 mixture,
0.2mmol) in benzene (10ml) at room temperature under N;. The reaction mixture was stirred for 5 min and the
solvent removed under reduced pressure. The residue was purified immediately by preparative centrifugal
c'nromatography on a sifica rotor under an argon atmosphere eiuting with cold (0 °C) hexane-ethyl acetate

w- l} to _yxcxd the title Lurupuunu \*Jlug, 98 /0} as ait ulbcpdlamc ca. 1.2:1 mixture of diastereoisomers (KF =
0.12; hexane-ethyl acetate (4:1)): found M* 252.1724, C;sH,,0; requires 252.1725; Amax (€) (n-hexane) 250
infl. (9300), 26() (15400), 269 (19300), 279 (15400) nm; IR Vmax 3424, 2925, 1614, 1451 1378, 1169, 1089,
CH=C(CH3)—), 6.42 (1H, dd, J=17.4, 10.6Hz, -CH=CH,), 6.09 (1H, d, J=11.2Hz, =CH—CH=C(CH3)-), 5.94
(1H, d, J=15.8Hz, -C(CH3)}(00)-CH=CH-), 5.23 (1H, d, J=17.4Hz, -CH=C(H)H), 5.06 (1H, d, J=10.7Hz, -
CH=C(H )H), 3.95-3.86 (1H, m, (-CH,- )CH( 00-), 2.07-1.61 (4H, br m, -CH,-CH;-), 1.89 (3H, s, =C(CH,)-

CH=CH,), 1.26 (4H, [partly obscured], b s, (-CH2-)C(CH3)(-00-), -OH), 1.21 (3H, s, -C(OH)(CH;)CH3) 1.16
13
(3H, s, -C(OH)(CH3)CH3) ppm; "C NMR (67.8 MHz, CDCl3) 8 141 (C2), 137.0 (C6), 136.6 (C3), 130.8 (C4),

Q
126.0 (C5), 112.7 (C1), 86.8 (C10), 809 (C7),71.8 (Cll) 33.6 (C8), 26.1 (C12), 24.9 (C11-CH3), 21.6 (C7-
CHs3), 20.2 (C9), 12.2 (C3-CH3) ppm; "H NMR (270 MHz, CDCl,) [minor diastereoisomer] 6 6.60 (IH dd,
JI=15.6, 11.2Hz, -CH=CH-CH=C(CH3)-), 6.41 (1H, dd, J=17.4, 10.6Hz, -CH=CH,), 6.04 (1H, d, J=11.2Hz,
=CH-CH=C(CHj3)-), 5.69 (1H, d, J=15.2Hz, -C(CH3)(O0)-CH=CH-), 5.25 (1H, d, J=17.6Hz, -CH=C(H)H),

5.08 (IH d, J=10.4Hz, -CH= L(H )H), 3.95-3.86 (lﬂ m, ( (_,Hz )LH( -00-), 2.07-1.61 (4H, br m, (,Hz (,Ha )
1.88 (3H, s, =C(CH;)-CH=CH,), 1.50 (3H, s, (-CH2-)C(CH3)(-O0-)), 1.26 (4H, [partly obscured], s, -
C(OH)YCH3)CH3), -OH), 1.22 (3H, s, -C(OH)(CH3)CH3) ppm, B¢c NMR (67.8 MHz, CDCl;) 8 140.9 (C2),
136.5 (C6), 135.2 (C3), 130.4 (C4), 126.3 (C5), 113.2 (C1), 86.8 (C10), 80.0 (CT, 72.0 (C11), 32.8 (C8), 26.7

(C7-CHa), 26.2 (C12), 25.0 (C11-CH3), 20.9 (C9), 12.2 (C3-CH3) ppm; MS m/z (rel. int. %) 252(4), 236(2),



220(2), 205(5), 193(10), 183(39), 165(6), 149(6), 133(10), 119(14), 108(19), 93(23), 86(41), 84(63), 77(21),

59(30), 43(100).
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