SUPPORTING INFORMATION

Synthetic procedures

All solvents were of analytical grade and usedugpbed. Solketal (2,3-isopropylidene
glycerol), oxalyl chloride, oleyl alcohol (99%), bl (3,7,11,15-tetramethyl-hexadec-2-en-1-
ol), 97% mixture of isomers, and farnesol (3,7 ddthyl-dodecan-1-ol), 95% mixture of

isomers, were used as obtained from Aldrich.

Analytical HPLC was performed on a Phenomenex LOh& column (150 x 4.6 mm),
using MeOH/water, pumped at 1.1 ml/minute. The ltesuere monitored by a UV detector at
205 nm.

Preparative HPLC separation was carried out usiMjaters Deltapak C18 column
(300 x 40 mm) with methanol/water mixtures. Thegoess was monitored by a UV detector at
205 nm, the output of which was recorded on a aleaxdrder. 1 g of the material was used for
each injection and the solvent was pumped at 8thimlite. Fractions were cut over the main

product bands, and only those analysing > 95% wengined as product.
Column chromatography was performed on Merck siieb60 (0.040-0.063 mm).

NMR spectra were recorded on a Bruker AC-200 orO®4pectrometer and analysed
using SwaN-MR (written by Guiseppi Belacco). Wheoeipling constants (J) are stated, they
are the result of spectral simulation using SwaN;MBerwise they are given merely as a

“splitting”.

3,7,11,15-Tetramethyl-hexadecan-1-ol (phytanol)

A solution of phytol (17.8 g, 58.6 mmol) in ethanol (100 ml) watgred under hydrogen
atmosphere over Raney nickel (Aldrich) (1.78 g, 56Brry in water) for 50 hours. The
catalyst was removed by filtration through a shiayer of silica gel and the filtrate
concentrated under reduced pressure (~ 50 mm Hgywath 70°C) to give 17 g of phytanol
as a colourless oil. Yield 97%.

'H NMR (CDCH): sl br d,50.84, 6H, splitting 6.3 Hz, C4d, 50.86, 6H, splitting 6.5 Hz, Ci
d, 60.89, 3H, splitting 6.5 Hz, C#d m, 80.95-1.72, 24H, CH + CH m 63.57-3.77, 2H,
CH,OH; sl br s54.80, OH.



GC: £ 17.3 min (25 m BPX5 column, SGE); initial temp.01Q; initial time 2 min,
rate 10 deg./min)

3,7,11-Trimethyl-dodecan-1-ol (hexahydrofarnesol)

A solution of farnesol (11.12 g, 50 mmol) in ethB{@O0 ml) was stirred under hydrogen
atmosphere over Raney nickel (3.3 g, 50% slurryvater, Aldrich) for 3 days. While the
allylic double bond was fully reduced, the othesaturation partially remained. Very little
progress in reduction was detected over additiomaldays. The nickel catalyst was removed
and 5% w/w of Pd/C (5% palladium, LR, BDH) was adld8tirring in hydrogen atmosphere
overnight resulted in a 4:1 mixture of hexahydroésol and 3,7,11- trimehyldodecane, which
were subsequently separated by distillation (80°C 0&2-0.3 mm Hg). 7.34 g of

hexahydrofarnesol as a colourless oil was obtaiviedd 64.2%.
GC: 25 m BPX5 column, SGE; initial temp. 70°Ctiaditime 2 min, rate 1TC/min)
hexahydrofarnesol:; £5.5 min
trimehyldodecane :; 41.8min

'H NMR (CDCH): sl br d,50.84, 3H, splitting 6.3 Hz, Cid, 50.86, 6H, splitting 6.5 Hz, Ci
sl br d,50.90, 3H, splitting 6.3 Hz, C#im, 60.95-1.43, 14H, C§+ CH; m,51.43-1.71, 3H
CH; + CH; m,83.58-3.78, 2HCH,0OH.

2,2-Dimethyl-[1,3]dioxolane-4-carbonyl chloride (2,3-isopropylidene glyceroyl chloride)
@ Potassium 2,2-Dimethyl-[ 1,3]dioxolane-4-carboxylate.

Solketal (2,3-isopropylidene-glycerol) (67.3g) gmutassium hydroxide (45g) were dissolved
in water (400 ml). It was cooled to about 5°C arsblution of potassium permanganate (118g)
in water (2000 ml) was added in aliquots, withrgtg below 5°C. After the addition, the
mixture was allowed to warm to room temperature atidred until all the residual
permanganate had changed to manganese dioxidediaated by the decolourisation of the
supernatant liquid. 50% Sulphuric acid was addetl tire pH was 7.5 (as read by a pH
meter). The mixture was vacuum filtered and thek daown solid washed twice with water
(about 100 ml). The combined filtrates were evagaldo give an off white solid (70°C/1 mm
Hg). This was treated with hot ethanol (150 mlyled to 4°C, filtered and the filtered solid
potassium sulphate solid washed twice with eth#B0Iml). The ethanol was evaporated to



give potassium 2,3-isopropylidene-glycerate as fhirwhite solid. (79.3 g; 84% theoretical
yield). It was dried at room temperature/0.02 nomd5 hours.

'H NMR (D,O) s51.42, 3H, isopropylidene Giis,51.47, 3H, isopropylidene GHdd, 53.94,
1H, J -8.4 Hz 6.8 Hz, C3-44dd,54.31, 1H, J -8.4 Hz 7.7 Hz, C3,Hd,54.53, 1H, J 6.8 Hz
7.7 Hz, C2-H.

(b) 2,3-isopropylidene glyceroyl chloride. Potassium 2,3-isopropylidene glycerate
(76.9 g) was suspended in sodium dried ether (530@%6%) and the mixture was chilled to
<5°C in an ice bath. Oxalyl chloride (59.3 g, 1.2lenequivalent) was slowly added with
stirring so that the temperature stayed below &iter the addition, the mixture was stirred
overnight at room temperature. The precipitated M@k filtered, resuspended in dry ether
(100 ml), refiltered, and then washed twice withrendry ether (50 ml). The ether and excess
oxalyl chloride were removed from the combinedrdiies (35°C/500 mm Hg). It was then
pumped at 35°C/1 mm Hg for 5 minutes. The golddioyeoil was dissolved in pentane (400
ml) and allowed to stand at -12°C for 3 hours s the undissolved oily material settled. The
pentane solution was separated from the oil ansegthrough a 5 mm bed of celite to remove
the last of the undissolved oil. The solution waap®rated (25-30°C/400-500 mm Hg, then
25-30°C/10 mm) to give a light golden oil (54.37§% yield).

'H NMR (CDCH) s,51.41, 3H, isopropylidene GHs,51.52, 3H, isopropylidene GHd,
04.33, 2H, J 5.75 Hz, C34Ht, 64.82, 1H, J 5.75 Hz, C2-H.

2,3-dihydroxy-propionic acid cis-Octadec-9-enyl ester (Oleyl glycerate)

@ 2,2-Dimethyl-[1,3]dioxolane-4-carboxylic acid cis-Octadec-9-enyl ester (Oleyl 2,3-
isopropylidene-glycerate).  Oleyl alcohol (50.5g, 188 mmole, 99%) was dissolwediry
dichloromethane (200 ml) and dry pyridine (35 rmibis was chilled in an ice bath, vigorously
stirred and 2,3-isopropylidene-glyceroyl chloridb (g) dripped in over 10 minutes. It was
stirred for a further 20 minutes and then alloweavarm to room temperature for 2 hours. An
NMR spectrum of an aliquot showed the presencenlyf @ trace amount of oleyl alcohol. The
mixture was extracted three times with water amdgblvent removed (45°C/1 mm Hg). The
product (76.8 g) was dissolved in 1 litre of cy@mhne and passed through a short silica gel
column (76 g, 55 mm diameter). All cyclohexane sohs were evaporated at 45°C/50 mm
Hg. The product (68.9 g) was a golden yellow oth MR spectrum showed a trace of oleyl

alcohol present in the ester. Yield 92%.



NMR (CDCI3) sl br t50.88, splitting 6.3 Hz, 3H oleyl G3dm, 61.10-1.45, 22H oleyl CHi s,
61.41, 3H, isopropylidene GH s, 61.50, 3H, isopropylidene GH m, §1.54-1.75, 2H,
CH,CH,CO,; m, 81.9-2.1, 4H,CH,CH=CHCHy; dd, 64.10, 1H, J -8.6 Hz 5.3 Hz, glyceryl
C3-Hp; m, 64.15, 1H, J -11.7 Hz 6.7 Hz, oleyl @B, m,54.18, 1H, J -11.7 Hz 6.7 Hz, oleyl
CH,O; dd, 84.24, 1H, J -8.6 Hz 7.3 Hz, glyceryl C3:Hdd, 84.58, 1H, J 5.3 Hz 7.3 Hz,
glyceryl C2-H; m65.3-5.4, 2H, CH=CH.

(b) Oleyl Glycerate. The oleyl 2,3-isopropylidene-glycerate (64.5 g) wi&ssolved in

a mixture of acetic acid (440 ml) and water (110 amd heated with rapid stirring in an oil
bath preheated to 132°C. After about 16 minutesntitdure became homogenous. It was
refluxed for 15 minutes, then cooled rapidly anel slolvent removed (45°C/9 mm Hg) to give
62.0 g golden yellow product. The crude product wesolved in methanol (60 ml) and
allowed to crystallise, first at 4°C and then aR°@. The crystals were filtered at -10°C,
redissolved in methanol (55 ml) and allowed to talise again as before. A third
crystallisation was performed as before using 100nethanol. The mother liquors from the
crystallisations (about 12 g) were purified usingegarative HPLC, using 82.5%
methanol/water as a mobile phase. 4 g of the nateds injected each time. Fractions were
cut so as to exclude impurities that overlappedfitisé and the last of the product. Fractions
containing < 95% of the glycerate were recyclelde pure material was recrystallised three
times from methanol (55 ml) and dried at 0.02 mmaddgoom temperature for 18 hours. A
total of 48.5 g was recovered. Yield 84%. Meltpajnt 33.2- 34.2C.

3(CDClg) sl br t,60.88, 3H, splitting 6.3 Hz, oleyl G3HAm, 61.2-1.45, 22H oleyl Ck m,
81.55-1.75, 2HCH,CH,COy; m, 81.9-2.1, 4H,CH,CH=CHCH>; v br s, §2.05-2.45, 1H,
OH; v br s, $3.05-3.40, 1H, OH; dd3.83, 1H, J —11.7 Hz 3.7 Hz, glyceryl C3-H; @8,90,
1H, J —11.7 Hz 3.3 Hz, glyceryl C3-H;3%.22, 2H, J 6.7 Hz, oleytH-0; dd,54.26, 1H, J 3.7
Hz 3.3 Hz, glyceryl C2-H; m, 2H5.3-5.4, CH=CH.

" The resonances at 2.2 and 3.2 disappear.6nti2atment.

Elemental analysis for £H4004 (356.29) Calcd: C, 70.74; H, 11.31; O, 17.95. Fbu@,
70.39; H, 10.92; O, 18.69.\

2,3-dihydroxy-propionic acid 3,7,11,15-tetramethyl-hexadecyl ester

(Phytanyl glycerate)



€)) 2,2-Dimethyl-[1,3]dioxolane-4-carboxylic acid 3,7,11,15-tetramethyl-hexadecyl ester
(Phytanyl 2,3-isopropylidene-glycerate).  Phytanol (55g, 184 mmole) was dissolved in dried
dichloromethane (200 ml) and dry pyridine (35mlihisTwas chilled in an ice bath, vigorously
stirred and 2,3-isopropylidene-glyceroyl chloridb.(/ g) dripped in over 20 minutes. It was
then allowed to warm to room temperature for 1 hatter which phytanol presence was still
detectable by NMR. More 2,3-isopropylidene-glycérdyloride (3.6 g) was added, and after a
further hour stirring, the mixture was extractedirBes with water and the solvent removed
(45°C/1 mm Hg). The product (85.4 g) was dissolued litre of cyclohexane and passed
through a short silica gel column (75 g, 55 mm digen). All cyclohexane solutions were
evaporated at 45°C/50 mm Hg. A NMR spectrum ofgtadluct, a golden yellow oil (72.5 g),

showed a trace amount of phytanyl alcohol presetita ester. Yield 92%.

NMR (CDCI3) sl br d50.84, 6H, splitting 6.3 Hz, C§id, 50.86, 6H, splitting 6.6 Hz, C#id,
80.90, 3H, splitting 6.3 Hz, C#im, 60.94-1.80, 24H, phytanyl GH phytanyl CH; s,51.40,
3H, isopropylidene CH3; $1.50, 3H, isopropylidene CH3; d&4.09, 1H, J -8.7 Hz 5.1 Hz,
glyceryl C3-H; m,64.15-4.32, 2H, Phytanyl GB; ddp4.23, 1H, J -8.7 Hz 7.4 Hz, glyceryl
C3-H; dd,54.57, 1H, J 5.1 Hz 7.4 Hz, glyceryl C2-H.

(b)  (Phytanyl glycerate) The phytanyl 2,3-isopropylidene-glycerate (83.5vgs added to
acetic acid (480 ml, 99.8%) and water (120 mlwé#s heated in an oil bath at 132°C with
rapid stirring. The mixture was two phase initidblyt became clear in about 19 minutes. After
15 minutes reflux the mixture was rapidly cooledMRl analysis of a sample showed that the
acetonide had been completely cleaved. The acdtic/ avater was evaporated using a rotary
evaporator (45°C/ 9 mm Hg), and the product wasaliied in an equal volume of ether,
extracted twice with 50 ml of saturated NaH{C$lution to remove residual acetic acid, and
then washed two times with water (50 ml). Evaporaif the ether gave a deep golden oil
(76.7 g. It was purified by preparative HPLC, us8®j5% MeOH/water as a mobile phase. 4.5
g was separated each time on the column. A tot&b& g was recovered. To remove the last
trace of solvent, the sample was pumped on a reeaporator at room temperature/0.03 mm
Hg for 20 hours. Yield 73%.

'H NMR (CDCH): sl br d,50.84, 6H, splitting 6.3 Hz, Ciid, 50.86, 6H, splitting 6.6 Hz, Ci
sl br d,60.90, 3H, splitting 6.3 Hz, C#im, 60.95-1.80, 24H, phytanyl GH phytanyl CH;
dd,62.13, 1H, J 8.5 Hz 4.6 Hz, glyceryl C3-OH;68,16, 1H, J 4.6 Hz, glyceryl C2-OH; ddd,
63.83, 1H, J -11.4 Hz 4.1 Hz 8.5Hz, glyceryl C3-iddd1H,63.90, J -11.4 Hz 3.4 Hz 4.6 Hz,



glyceryl C3-H; t,04.22, 2H, J 6.7 Hz, Ci,€£0O,; ddd,54.27, 1H, J 4.6 Hz 4.1 Hz 3.4 Hz,
glyceryl C2-H.

NMR after treatment with D20 sl br 80.84, 6H, splitting 6.3 Hz, C#id, 60.86, 6H,
splitting 6.6 Hz, CH; sl br d,60.90, 3H, splitting 6.3 Hz, C}im, 60.95-1.80, 24H, phytanyl
CH, + phytanyl CH; dd$3.83, 1H, J -11.7 Hz 3.8 Hz, glyceryl C3-H2; dd,89, 1H, J -11.7
Hz 3.3 Hz, glyceryl C3-H2; §4.22, 2H, J 6.7 Hz, phytanyl G8; dd, v4.25, 1H, J 3.8 Hz 3.3
Hz, glyceryl C2-H. The resonances previously aBadd 3.16 have disappeared.

Elemental analysis for fH4004 (356.29) Calcd: C, 71.45; H, 11.99; O, 16.55. kbud,
70.78; H, 12.24; O, 16.98.

2,3-dihydroxy-propionic acid octadecyl ester
(Octadecyl glycerate)

(@) 2,2-Dimethyl-[1,3]dioxolane-4-carboxylic acid octadecyl ester (Octadecyl 2,3-
isopropylidene-glycerate).  This was prepared by the same procedure as slgytapylidene
glycerate. Octadecanol (1 g) was reacted with &propylidene-glyceroyl chloride (0.91 g) in
dry dichloromethane (4 ml) and dry pyridine (1 nWork up, extraction and filtration through
silica gel (1.4 g) gave a product (1.38 g), whicystallised on the evaporation of the solvent.
M.p. 34.5-40.0°C.

NMR (CDC) sl br t,60.87, splitting 6.4 Hz, 3H octadecyl GHn, 51.15-1.43, 30H octadecyl
CHg; s, 81.41, 3H, isopropylidene GHHs, 61.50, 3H, isopropylidene GHtt, 61.65, 2H, J
7.1Hz 6.6 HzCH,CH,CO;; dd,$4.10, 1H, J -8.6 Hz 5.1 Hz, glyceryl C3:Hin, 64.14, 1H, J -
10.6 Hz 6.6 Hz, octadecyl GB; t,64.17, 1H, J -10.6 Hz 6.6 Hz, octadecyl £LH dd, 54.24,
1H, J -8.6 Hz 7.2 Hz, glyceryl C3-Hdd, s 4.58, 1H, J 5.1 Hz 7.2 Hz, glyceryl C2-H.

(b)  Octadecyl glycerate. This followed the procedure of oleyl glycerate. t&iecyl
isopropylidene glycerate (1.38 g) was treated BidBbo acetic acid (10 ml). After removal of
the solvent, the product was crystallised from raeth (10 ml), and then petroleum spirit (10
ml; b.p. 60-80°). The product (1.11 g) was driedadm temperature at 0.06 mm for 45
minutes. M.p. 73.0-74.2°C.

3(CDCl) sl br t,60.88, 3H, splitting 6.4 Hz, octadecyl gHn, 61.15-1.42, 30H octadecyl
CHjy; tt, 61.66, 2H, J 7.1Hz 6.7 HEH,CH,CO,; dd,52.04, 1H, J 8.1Hz 5.2 Hz, glyceryl C(3)-
OH; d,63.09, 1H, J 4.6 Hz, C(2)-OH; dd&3.83, 1H, J 8.1 Hz -11.7 Hz 3.9 Hz, glyceryl C(3)-



Ho; ddd, $3.89, 1H, J 5.2 Hz -11.7 Hz 3.3 Hz, glyceryl C(3)-# 84.22, 2H, J 6.7 Hz,
octadecylCH-0; dd,54.22—-4.30, 1H, glyceryl C(2)-H.

On treatment with BD the protons ai2.14 and3.16 are removed and the spectrum resolves
to:- sl br 1,60.88, 3H, splitting 6.4 Hz, oleyl G34m, 61.15-1.42, 30H octadecyl GHt, 51.66,

2H, J 7.1Hz 6.7 HzCH,CH,CO;; dd, 53.83, 1H, J —-11.6 Hz 3.9 Hz, glyceryl C(3)-H; dd,
53.89, 1H, J —11.6 Hz 3.3 Hz, glyceryl C(3)-Hp4.22, 2H, J 6.7 Hz, octadecgH,O; dd,
04.25, 1H, J 3.9 Hz 3.3 Hz, glyceryl C(2)-H.

2,3-Dihydroxy-propionic acid 3,7,11-trimethyl-dodecyl ester (hexahydrofarnesyl glycerate)

€)) 2,2-Dimethyl-[1,3]dioxolane-4-carboxylic  acid  3,7,11-trimethyl-dodecyl  ester
(Hexahydrofarnesyl 2,3isopropylidene-glycerate). Hexahydrofarnesol (3.52 g, 15.4
mmol) in dry dichloromethane (30 ml) and dry pynieli(1.2 ml, 15.4 mmol) was reacted with
2,3-isopropylidene glyceroyl chloride (2.37 g, 811:8@mol) following the same procedure as
for oleyl isopropylidene-glycerate. The crude pragu5.7g was dissolved in of 40/60
petroleum spirit (100 ml) and filtered through 6layer of silica gel, to remove traces of

pyridine.

'H NMR (CDCH): sl br d,50.84, 3H, splitting 6.3 Hz, C44d, 50.86, 6H, splitting 6.6
Hz, CHs; sl br d,60.90, 3H, splitting 6.3 Hz, C#im, 60.97-1.75, 17H, CH+ CH; s,51.41,
3H, isopropylidene Cki s, 61.50, 3H, isopropylidene GiHdd, 64.08, 1H, J -8.6 Hz 5.1 Hz,
glyceryl C(3)H; m,54.10-4.35, 2H, C®CH,; dd, 64.22, 1H, J -8.6 Hz 7.3 Hz, glyceryl
C(3)H; dd,s 4.57, 1H, J 5.1 Hz 7.3 Hz, glyceryl C(2)H

(b) Hexahydrofarnesyl glycerate. 1-Hexahydrofarnesyl-2,3-isopropylidene glycer@&4

g) was treated with 80% acetic acid (23.4 g) ingame manner as oleyl glycerate. The crude
product (96% yield) was purified by preparative HPusing 75% methanol/water. Fractions
were cut over the main product band, and only thesalysing > 95% were combined as
product. 1.2 g of product was recovered from HP8®ing 40% vyield, as calculated for the

pure product (fractions less pure were kept aparfuirther processing).
'H NMR (CDCW): sl br d,50.84, 3H, splitting 6.3 Hz, C#d, 80.86, 6H, splitting 6.6

Hz, CHg; sl br d,60.91, 3H, splitting 6.3 Hz, C#im, 80.97-1.75, 17H, CH+ CH; m,51.37—
1.60, 3H, CH + CH; m,81.60-1.78, 1H, CH v br s,61.75-2.55, 2H, OH; dd&3.83, 1H, J —



11.5 Hz 4.0 Hz, glyceryl-C(3)#d dd, 63.90, 1H, J -11.5 Hz 3.2 Hz, glyceryl-C(3)Hld,
04.25, 1H, J 4.0 Hz 3.2 Hz, glyceryl C(2)Hp4.27, 2H, J 6.6 Hz, CATH..

3-(cis-Octadec-9-enyloxy)-propane-1,2-diol (1-glyceryl oleyl ether)
)] cis-Octadec-9-enyl bromide (oleyl bromide)

Oleyl alcohol (4.03 g, 15 mmole, technical) and &b of carbon tetrabromide (7.46 g, 22.5
mmole) was dissolved in dichloromethane (50 miediover 3A molecular sieve) and cooled
to ~ 3°C. A solution of triphenylphosphine (5.9022.5 mmole) in 50 ml dichloromethane
was added to it dropwise, maintaining the tempeea87C. The mixture was stirred for a
further hour at 0-5°C. NMR spectrum of an aliqubbwed complete conversion from the
alcohol to the bromide. Pentane (400 ml) and dlegttyer (200 ml) was added to the reaction
mixture (that gives 4:2:1 pentanef@tDCM ratio). A white precipitate came out immedigt
The mixture was left at —12°C overnight for a beseparation. The white precipitate was cold
fillered and the solvent evaporated. As the produidlt contained some triphenylphosphine
oxide, it was taken up in pentane (100 ml). Thetevprecipitate that formed was filtered, and
the solvent evaporated to give a dark yellow dile Trude product was redissolved in pentane
(25 ml) and filtered through a pad of silica ¢2lg). The solvent was evaporated, and the
product was further pumped on the rotary evapol@@tC/1mm) to give a clear colourless oll
(4.5 g). Yield 90.5%.

NMR (CDCl) sl br t,60.88, splitting 6.4 Hz, 3H oleyl G3m, §1.15-1.53, 22H oleyl CiHt,
$1.86, 1H, J 6.8 Hz 7.3 HEH,CH,Br; m,81.93-2.11, 3.5HCH,CH=CHCH; t, 63.41, 1H, J
6.8 Hz , CHBr; m,$ 5.25-5.45, 1.75H, CH=CH.

(b) 2,2-Dimethyl-4-(cis-octadec-9-enyloxymethyl)-[1,3] dioxolane Oleyl 2,3-
isopropylidene-glyceryl ether). This procedure followed that of P.Sahai and R.A.
Vishwakarma Solketol (900 mg) and oleyl bromide (2.71 g, &qiiv) were dissolved in dry
DMF (10 ml), maintaining an argon atmosphere. Sodiydride (408 mg, 60% dispersion in
oil, 1.5 equiv.) was added in four portions; thaateon mixture became dark brown. It was
stirred at room temperature for about 30 hours poared into an ice/water slurry (50 ml).
After a few minutes stirring, this was extractedthwpetroleum spirit (bp 60-80°C). The
petroleum spirit phase was separated, washed waterwollowed by brine, and then dried
over NaSQ,. Evaporation of the solvent gave 2.42 g of a ciuaeluct, still containing some

oleyl bromide. This material was submitted for aeection, without further purification.



NMR (CDCl) sl br t,60.88, splitting 6.3 Hz, 3H oleyl G3dm, 61.15-1.47, 22H oleyl CHi s,
61.36, 3H, isopropylidene GH s, 61.42, 3H, isopropylidene GH m, §1.47-1.66, 2H,
CH,CH;0; m,$1.92-2.12, 3.5HCH,CH=CHCH,; dd, $3.42, 1H, J -9.9 Hz 5.7 Hz, glyceryl
C(1)-Hy; dd,83.44, 1H, J -9.4 Hz 6.6 Hz, oleyl @Bi;, dd,53.48, 1H, J —9.4 Hz 6.6 Hz, oleyl
CH.O; dd,03.51, 1H, J -9.9 Hz 5.7 Hz, glyceryl C(1}:Hid, 63.73, 1H, J -8.3 Hz 6.4 Hz,
glyceryl C(3)-H; dd,$3.99, 1H, J —-8.3 Hz 6.4 Hz, glyceryl C(3}:tddd,54.19, 1H, J 5.7 Hz
5.7 Hz 6.4 Hz 6.4 Hz, glyceryl C(2)-H; 5.28-5.43, 1.75H, CH=CH.

(© 1-Glyceryl oleyl ether. The oleyl 2,3-isopropylidene-glyceryl ether (2.43 ¢
mixed with 10% HCI (10 ml) was immersed in 1205iCbath and stirred for 30 minutes .
Petroleum spirit (60 ml; bp 60-80°C) was addedissalve the beige sludge and the phases
separated. The petroleum phase was washed twibenaier (30 ml) and dried over PO,

The solvent was evaporated to give 1.68 g of a ladisiown oil. Column chromatography
(50% CHCY petroleum spirit, then 100% CH{hNd finally 5% MeOH/CHG) resulted in
500 mg of pure product and 450 mg of a materidll siowing some impurities. The pure
product was slightly yellowish, so it was dissolieadEtOH/water and treated with activated

carbon. Filtration and evaporation of the solvemtega colourless waxy material.

Recrystallisation of this from EtOH/water was ursessful, so it was used with no further

treatment.

NMR (CDCb) sl br t,60.86, splitting 6.4 Hz, 3H oleyl G§4m, 61.15-1.43, 22H oleyl Ckim,
01.47-1.64, 2HCH,CH,0O; m,$1.88-2.10, 3.4HCH,CH=CHCHy,; sl br s,62.79, 2H, OH; t,
63.38, 2H, J 6.7 Hz, oleyl G@; dd,53.41, 1H, J 9.9 Hz 6.3 Hz, glyceryl C(1)}:Hd, 53.43,
1H, J -9.9 Hz 4.1 Hz, glyceryl C(1).Hdd, 63.55, 1H, J —-11.4 Hz 5.7 Hz, glyceryl C(3)H
dd, 63.62, 1H, J —11.4 Hz 3.6 Hz, glyceryl C(3):Hddd,53.78, 1H, J 6.3 Hz 4.1 Hz 5.7 Hz
3.6 Hz, glyceryl C(2)-H; m§5.26-5.43, 1.7H, CH=CH.

3,7,11-Trimethyl-dodecanoic acid 2-hydroxy-1-hydroxymethyl-ethyl ester
(2-Glyceryl-hexahydrofar nesoate)

@ 3,7,11-trimethyl-dodecanoic acid  (Hexahydrofarnesoic acid.) 4.56g (20 mmol) of
3,7,11-trimethyl-dodecan-1-ol was dissolved in atare of acetic acid (121 ml) and acetone
(242 ml) and cooled in an ice bath to about 5°Gsofution of chromic oxide Cr§) 4.84 g
(48.4 mmol) in water (6 ml) was added over 25 mimjintaining the temperature not higher

than 5°C. After a further 5 min the ice bath wamoged and the mixture was stirred at room



temperature for 2 hours. Water (100 ml) was adftdthwed by finely powdered potassium
metabisulphite until the mixture turned purplishegn. The solvent was removed under
vacuum, the residue taken up in water (100 ml) extdacted twice with 50 ml portions of
diethyl ether. The combined organic extracts weashed with brine, water and brine again
then dried over N&O, and the solvent was removed under reduced pres3ide g of a
greenish oil was obtained. The crude product wsslldd at 110-115°/0.025 mm Hg, using a
Buchi Kugelrohr to give a colourless oil (2.85 ¢jield 58.5%.

'H NMR (CDCH): sl br d,580.84, 3H, splitting 6.2 Hz, Ci1d, 50.86, 6H, splitting 6.6 Hz,
CHeg; sl br d,60.96, 3H, splitting 6.5 Hz, C#im, 80.97-1.40, 13H, Cyi+ CH; m,51.40-1.62,
1H, CH; m,51.85-2.05, 1H, CH; dd@&2.14, 1H, J -15.0 Hz 8.2 Hz 1.2 H2IH,CO,; sl br dd,
62.35, 1H, J =15.0 Hz 5.9 HZH,CO..

(b) 3,7,11-Trimethyl-dodecanoic acid 2-benzyl oxy-1-benzyloxymethyl-ethyl ester

(1.3-dibenzyloxy-2-glyceryl hexahydrofarnesoate). The process was conducted in Ar
atmosphere. Hexahydrofarnesoic acid (2.76 g, 1m3ipl), 1,3-benzyloxy-2-propanol (3.10 g,
11.37 mmol; 97% purity, Aldrich) and 4-dimethylampyridine (0.15 g, 1.205 mmol) were
dissolved in dry DCM (50ml). N,N' dicyclohexylcadtionide (99% purity, Aldrich; 3.03g, 1.3
ed., 14.78 mmol) dissolved in 20 ml of dry DCM wadded dropwise at RT over 40 min.
Before the end of addition some white particleststhprecipitating. After 20 h at RT, stirring
was turned off and the precipitate was allowed @dirment. NMR analysis of an aliquot
showed that reaction was not completed. An additid®0 mg of DMAP was added and
stirring was continued overnight. No progress cdudobserved. A fresh dose of DCC (2 g)
was added and reaction mixture was stirred agaernaght. Since no further reaction took
place, as judged by NMR, the whole reaction mixtues worked up. It was filtered through a
thin layer of celite, the DCM phase was washed Wwfh NaHCQ (25 ml), brine (30 ml) and
evaporated at RT. The residual material (8 g) dnaththe desired product plus DCC and
DHU. None of the contaminants could be crystallized; hence the whole material was
diluted with petroleum spirit (bp 40/60; 150ml) afiitered through a 3 cm layer of silica gel.
DHU was removed but DCC was still present in thederproduct. The mixture was taken up
in 90 ml of ethanol and 2g of acetic acid and atirat RT for 2 h, to hydrolyse DCC to DHU.
The DHU was removed by re-filtering through the sasitica gel (as above) and washed with
5% sodium bicarbonate. The organic phase wasddtémrough a 1 cm layer of fresh silica gel
and evaporated to give 4.32g of 1.3-dibenzyloxycglyl 2-hexahydrofarnesoate as a

colourless ail.



'H NMR (CDCH): sl br d,580.83, 3H, splitting 6.3 Hz, C44d, 50.86, 6H, splitting 6.6 Hz,
CHeg; sl br d,60.93, 3H, splitting 6.5 Hz, C3dm, 60.97-1.40, 13H CH+ CH; m,51.40-1.62,

1H, CH; nm1.85-2.05, 1H, CH; d&2.14, 1H, J —-14.7 Hz 8.6 HZH,CO;; dd,$2.35, 1H, J —

14.7 Hz 5.9 HzCH,COy; d, 63.64, 4H, J 5.1 Hz, glyceryl C(1 + 3)Hd, 64.52, 2H, J -12.0
Hz, OCH,Bz; d,64.55, 2H, J —12.0 Hz, CH,Bz; pentetp5.24, 1H, J 5.1 Hz, glyceryl C(2)H;
m, 67.20—7.40, 10H, phenyl.

(c)  2-Glyceryl hexahydrofarnesoate.  1.3-dibenzyloxy-glyceryl 2-hexahydrofarnesoate
(4.229) dissolved in 50ml of ethanol mixed with @fbps of 1N hydrochloric acid, was
hydrogenated over 0.4 g 10% Pd/carbon, at RT. Assalt of overnight hydrogenation, a
mixture of glyceryl-2-hexahydrofarnesoate  (targetompound) and glyceryl-1-
hexahydrofarnesoate (product of acyl migration}:®4 ratio was obtained. The reaction time
required to complete the deprotection was probahblyrter, and monitoring of the progress
could help to minimise acyl migration. The catalsts removed by filtration and ethanol was
evaporated at 25°C. The residue was treated witkervead 5% sodium bicarbonate solution
(to adjust pH to 7) and extracted with DCM. Evapiora at 25°C resulted in 2.68g of a
colourless oil (quantitative recovery). It was estted that there was ~30% of isonieand
~70% of isomer2 of glyceryl hexahydrofarnesoate. Those were ségédray means of
preparative HPLC, using 75% methanol/water forietutFractions were cut over the main
product bands, and only those analysing > 95% wemebined as product. The 2-glyceryl
ester eluted first and partially overlapped theyleryl ester, which followed. 1.3 g of a pure
isomer2 and 500 mg of the isomer 1 was collected.

'H NMR (CDCH): sl br d,80.83, 3H, splitting 6.2 Hz, C44d, 50.86, 6H, splitting 6.6 Hz,
CHgs; sl br d,60.94, 3H, splitting 6.6 Hz, C#im, 60.97-1.40, 13H CH+ CH; m,51.40-1.62,
1H, CH; n$1.85-2.05, 1H, CH; dd&y2.17, 1H, J —14.7 Hz 8.3 HEH,CO;; v br s,62.1-2.4,
2H, OH; dd,62.38, 1H, J -14.7 Hz 5.9 HEH,CO,; d,63.83, 4H, J 4.7 Hz, glyceryl C(1,3)H
pentet54.93, 1H, J 4.7 Hz, glyceryl C(2)H.

1-Glyceryl hexahydrofarnesoate  (Glyceryl mono-hexahydrofarnesoate)

'H NMR (CDCL): sl br d,™0.83, 3H, splitting 6.2 Hz, Cid, ™0.86, 6H, splitting 6.6 Hz,
CHs; sl br d,™0.94, 3H, splitting 6.6 Hz, C#i m, ™0.97-1.40, 13H CKH+ CH; m,™1.40-
1.62, 1H, CH; "1.85-2.05, 1H, CH; ddM2.17, 1H, J —-14.7 Hz 8.3 HEH,CO;; v br s,
™2.1-2.4, 2H, OH; ddM2.38, 1H, J -14.7 Hz 5.9 HEZH,CO;,; dd,™3.60, 1H, J -11.5 Hz 5.9
Hz, glyceryl C(3)H; dd, ™3.70, 1H, J —11.5 Hz 3.6 Hz, glyceryl C(3)Hiddd,™3.93, 1H, J



5.9 Hz 3.6 Hz 6.1 Hz 4.6 Hz, glyceryl C(2)H; d&i4.15, 1H, J —-11.7 Hz 6.1 Hz, glyceryl
C(1)H; dd,™4.20, 1H, J -11.7 Hz 4.6 Hz, glyceryl C(%)H

3,7,11,15-Tetramethyl-hexadecanoic acid 2,3-dihydroxy-propyl ester
(Glyceryl monophytanoate)

@ 3,7,11,15-tetramethyl-hexadecanoic acid  (Phytanoic acid). Phytanol (30 g) was
dissolved in a mixture of acetic acid (600 ml) aoegtone (1200 ml). This was chilled in an ice
bath to about 5°C, and a solution of chromic oxklrich 99.9% CrQ, 24 g) in water (30
ml) was added slowly so that the temperature oféletion mixture did not rise above 5°C. At
the end of the Cr@addition, the temperature was allowed to rise, twedmixture stirred at
room temperature for 1.5 hours. Water (500 ml) wedded, and then powdered potassium
metabisulphite was added until the mixture turnadpjish green. The solvent was removed
and the sticky material obtained was dissolved atew (400 ml), and extracted three times
with diethyl ether (50 ml). The combined ether agts were washed once with water, once
with pH 2 aqueous HCI, and a second time with wakelittle NaCl was added to each
extraction to assist in phase separation. Aftepesation of the ether, a dark green oil (28.6 g)
was obtained. This was distilled at 143-145°C @2%.mm Hg to give a colourless oil (20.88
g). The foreruns, residues and washings from tkélldtion were redistilled using a Buchi
Kugelrohr at 0.04 mm Hg at 170°C. A further 2.2dfgroduct was obtained.

'H NMR (CDCE) sl br d,50.84, 6H, splitting 6.3 Hz, C#d, 50.87, 6H, splitting 6.6 Hz,
CHjs; d, 60.97, 3H, splitting 6.5Hz, C§im, 60.95-1.45, 20H, CH+ CH; m,51.42-1.63, 1H
CH; m31.85-2.05, 1H, C(3)H; dd&2.14, 1H, J -14.7 Hz, 8.5 Hz, 1.0 H2H,CO; sl br dd,
62.35, 1H, J -14.7 Hz, 6.0 HEZH,CO..

(b)  3,7,11,15-tetramethyl-hexadecanoyl chloride  (Phytanoyl chloride).

Phytanoic acid (20.34 g) was dissolved in driedzeee (25 ml). The solution was rapidly
stirred while oxalyl chloride (12.4 g, 1.2 mole eguent) was added dropwise. The mixture
was allowed to stir at room temperature overniginij then the excess oxalyl chloride and
benzene was evaporated at 50°/50 mm. The produstdigdilled in a Buchi Kugelrohr at

135°C oven temperature and 0.22 mm Hg to give auclass oil (18.2 g).

'H NMR (CDCW) sl br d,50.85, 6H, splitting 6.2 Hz, Ciid, 50.87, 6H, splitting 6.5 Hz, Ci
d, 80.99, 3H, splitting 6.7 Hz, C#im, 60.95-1.45, 20H, Cy+ CH; m,51.42-1.63, 1H CH; m



01.95-2.17, 1H, C(3)H; sl br dik.68, 1H, J -16.1 Hz, 7.9 HZH,COCI; sl br dd$2.88, 1H, J
-16.1 Hz, 5.6 HzCH,COCI.

(© 3,7,11,15-tetramethyl-hexadecanoic acid 2,2-dimethyl-[1,3]dioxolan-4-ylmethyl ester
(2,3-isopropylidene-glyceryl 1-phytanoate). 3.64 g (11 mmol) of phytanoyl chloride in
10 ml of dry DCM was added dropwise to a cold solubf solketal (1.815g, 13.75 mmaol,
25% excess) and 0.87 g (11 mmol) of dry pyridin2%ml DCM at ~0°C. The syringe was
rinsed with additional 8 ml of DCM. The reactionsgel was protected against moisture by
maintaining Ar atmosphere. Addition took 0.5 h. Tkeaction mixture was left in the ice bath,
allowing it to slowly come to RT. It was left witstirring overnight to give a clear yellow
solution (pyridine chloride did not precipitate)nAliquot was withdrawn for NMR analysis,
guenched with water, extracted with chloroform awdporated. The NMR spectrum showed
completion of the acylation process. 50 ml of brvees added to the reaction flask, stirred well
and the reaction mixture was transferred to a séipar funnel. The aqueous phase was
extracted second time with chloroform and the combiorganic extract was back-washed
with 40 ml of brine. It was filtered through a pbaseparating paper filter, evaporated and
dried under vacuum. 4.7 g of 3,7,11,15-tetrametiedadecanoic acid 2,2-dimethyl-
[1,3]dioxalan-4-ylmethyl ester as an yellow oil wastained (quantitative yield).

'H NMR (CDCH): sl br d,80.83, 6H, splitting 6.3 Hz, Ci1d, 50.85, 6H, splitting 6.4 Hz,
CHeg; sl br d,60.92, 3H, splitting 6.5 Hz, C¥m, 60.97-1.61, 21H, CH+ CH; s,61.36, 3H,

isopropylidene CHl s,61.42, 3H, isopropylidene GHm, 1.83-2.05, 1H, CH; dd2.14, 1H, J
-14.9 Hz 8.0 HzCH,CO;; dd, 82.34, 1H, J —14.9 Hz 5.8 HZH.,CO;; dd,63.73, 1H, J -8.4
Hz 6.2 Hz, glyceryl C(3)k dd,54.07, 1H, J —8.4 Hz 6.7 Hz, glyceryl C(3)Hld, 54.09, 1H, J
—11.7 Hz 5.6 Hz, glyceryl C(1y4dd, 64.15, 1H, J —11.7 Hz 4.9 Hz, glyceryl C(%)Hiddd,

84.15, 1H, J 6.2 Hz 5.6 Hz 6.6 Hz 4.9 Hz, glycer(2)El.

(d)  Glyceryl monophytanoate. 4.7 g of 3,7,11,15-tetramethyl-hexadecanoic acig- 2,
dimethyl-[1,3]dioxalan-4-ylmethyl ester was dilutedth methanol (70 ml) and brought to
reflux. 5.5 ml of 1M HCI was added by means of pefie and reflux continued for 10 min.
During HCI addition the reaction mixture becamebidrbut cleared up immediately. It was
cooled down and poured into diethyl ether (250 mbat resulted in the formation of two
layers. The etheral layer was washed with brinen{y%and the aqueous phase back-washed
with ether. The combined etheral phase was wash#gdNaHCQ; saturated solution, brine
(100 ml) and after overnight separation, dried wNBSQO,. Evaporation and drying (1



mm/RT) gave 3.77 g of a yellow clear oil. Yield @alated for the crude material: 88.7%. It
was purified by preparative HPLC, using 85% mettarader as a mobile phase.

2.428 g of a pure product was obtained. Overaldyb7.1%.

'H NMR (CDCH): sl br d,50.84, 6H, splitting 6.3 Hz, Ci4d, 50.86, 6H, splitting 6.5 Hz, Ci

sl br d,60.94, 3H, splitting 6.6 Hz, C#im, 60.97-1.42, 20H, CkH+ CH; m,51.42-1.63, 1H,
CH; m, 1.83-2.05, 1H, CH; m, 1.83-2.05, 1H, CH;&l15, 1H, J -14.9 Hz 8.0 Hz, GEO;;
dd, $2.36, 1H, J —14.9 Hz 5.8 Hz, GEIO;,; dd,$3.60, 1H, J —11.5 Hz 5.9 Hz, glyceryl C(3)H
dd,$3.70, 1H, J -11.5 Hz 3.9 Hz, glyceryl C(3)idddd,563.93, 1H, J 5.9 Hz 3.9 Hz 6.0 Hz 4.6
Hz, glyceryl C(2)H; ddp4.15, 1H, J —11.7 Hz 6.0 Hz, glyceryl C(L)Hd,54.20, 1H, J -11.7
Hz 4.6 Hz, glyceryl C(1)kl

1 Sahai, P.; Vishwakarma, R.A.,Chem. Soc., Perkin Trans. I, 1997, 1845-1849



