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1. Multiple tritylation reaction on 3,3’- O,0-(alkane-1,32-diyl)bisén-glycerol)s (24)

Reaction scheme:

"OH

-

0 24a R1 R% =

H

R? 24b RY = CH4, R? = H

25a R! = H, R? = trityl

25b R! = CHj, R? = trityl

Reaction oR4a

main product with 2 trityl moieties (compoug8a):

side-product with 3 trityl moieties:

side product with 4 trityl moieties:

Reaction oR4h:

main product with 2 trityl moieties (compoug8by):

side-product with 3 trityl moieties:

C76H10606

g6H 12006
CosH11d06Na

16H13406
C114H13406Na

CreH1106

12406
Co7H12806Na

MW = 1,115.65 g mot

MW = 1,357.96 g mot
MW = 1,379.94 g mot

MW = 1,600.27 g mot
MW = 1,623.26 g mot

MW = 1,143.70 g mot

MW = 1,386.01 g mot
MW = 1,408.00 g mot



ESI-MS, positive mode side-produc2&h with 3 trityl moieties
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ESI-MS, positive mode side-produc2&h with 4 trityl moieties
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ESI-MS, positive mode side-produc2&bwith 3 trityl moieties
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2. DLS measurements
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Figure S1:Intensity correlation function of liposomes preghfi®m aqueous lipid suspensiors{1 mg
mL™) using the technique described by Bangham tfrak 3). DLS measurements were performed directly
after preparation.

Correlation data were fitted using ALV-RegulariZet(model:DLS-Exponentia{g2(t)),
lag time =1 — 512 ps, min decay time = 0.001 mex decay time = 1000 ms)
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Figure S2: Unweighted (logarithmic) size distribution of lipmees prepared from aqueous lipid suspensions
(c = 1 mg mL?) using the technique described by Bangham efrak 3).
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Figure S3: Pdl values of liposomes prepared from aqueous $ipspensions E 1 mg mL?) using the
technique described by Bangham et after different time of storage € 3).
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3. Syntheses of compounds

Synthesis of methyl-branched bromoalkanes — the omét¢ ester pathway

Hexyl(methyl)malonic acid diethyl ester (2a).To a suspension of NaH (60%, 12.0 g, 0.3 mol) in
dry toluene (300 mL) was added a solution of methglonic acid diethyl estefi(52.3 g, 0.3 mol)

in dry toluene (50 mL). After the salt formation sveomplete 1-bromohexane (57.8 g, 0.35 mol)
was added and the mixture was stirred under refux8 h. After common work up the crude
hexyl(methyl)malonic acid diethyl esteRd) was purified by vacuum distillation yielding a
colourless liquid (64.3 g, 83%). K.p. (0.5 kPa) 983-°C; G4H2s0,4 requires C, 65.08; H, 10.15;
found: C, 65.03; H, 10.23%H NMR (400 MHz; CDC}) 6 0.85 (t,J = 6.9 Hz, 3 H, (Ch)sCH3),
1.15-1.35 (m, 14 H, &d;, OCH,CH3), 1.40 (s, 3 H, CHjs), 1.80-1.85 (m, 2 H, $C(CH,); CH,),
4.15-4.21 (m, 4 H, OG,CHz); EI-MS m/z213 (18%, M — OgHs), 185 (20, M — COO@Hs), 174
(100, M — GH1,). The data are in agreement with published vaues.

Hexyl(methyl)malonic acid (3a).Compound2a (46.6 g, 0.2 mol) and potassium hydroxide (33.0
g, 0.6 mol) were dissolved in water (145 mL) an@Et(300 mL), and were heated under reflux for
6 h. The alcoholic portion was removed mainly ilciuam. The residue was mixed with water (150
mL), extracted two times with ED (50 mL) and acidified with ice-cold aqueous H€lat final pH
value of 2. The precipitate was collected und retatlised from heptane yielding a white solid
substance (32.4 g, 80%). M.p. 133-134 °@HgO,4 requires C, 59.38; H, 8.97; found: C, 59.61;
H, 8.73%;'H NMR (400 MHz; CDC}) 6 0.88 (t,J = 6.9 Hz, 3 H, ChCH3), 1.10-1.50 (m, 8 H,
CHy) 1.54 (s, 3 H, CHj3), 1.87-1.94 (m, 2 H, $€(CH,)4,CH,). The data are in agreement with
published values.

(2R9)-2-Methyloctanoic acid (4a).The hexyl(methyl)malonic acid3§ 30.3 g, 0.15 mol) was
heated up to 180 °C within 2 h. When the @&Wolution was finished the crude acid was didiile
vacuum yielding colourless oil (23.0 g, 97%). Kp4(®&Pa) 94 °C; ¢H150, requires C, 68.31; H,
11.46; found: C, 68.56; H, 11.37%4 NMR (400 MHz; CDC}) § 0.88 (t,J = 6.4 Hz, 3 H,
CH,CH3), 1.17 (d,J = 6.9 Hz, 3 H, CHEB3), 1.21-1.40 (m, 8 H, ,), 1.39-1.46 and 1.64-1.71 (2
m, 2 H, H,CH), 2.41-2.48 (m, 1 H, I@CH3); EI-MS m/z158 (28%, M), 129 (68, M —4ls). The
data are in agreement with published vafties.

(2R9)-2-Methyloctan-1-ol (5a).2-Methyloctanoic acid4@; 25.0 g, 0.158 mol) were heated with
MeOH (130 mL, 4 mol) and conc.,80O, (5 mL, 28 mmol) for 2 h under reflux. The mixtusas
evaporated to the half of the original volume. W4te00 mL) was added and the mixture was
extracted two times with ED (100 mL). The combined ethereal extracts werenagsvith conc.
sodium acetate solution (50 mL) and water (100 rAiffer drying over NaSO, the solvent was
removed in vacuum. The crude methyl ester was estlt@ 2-methyloctanols@) without further
purification. Therefore, the ester was dissolvedliy EtO (100 mL) and dropped into a stirred
mixture of lithium aluminium hydride (7.12 g, 0.188ol) in dry E;O (150 mL). The mixture was
heated for 2 h under reflux. After the generallyrkvaip procedure with water, acidification,
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separation and drying, the solvent was evaporatddtse residue was purified by chromatography
yielding colourless liquid (18.0 g, 79%):o»00 requires C, 74.93; H, 3.98; found: C, 74.70; H,
13.96%;'H NMR (400 MHz; CDC}) ¢ 0.84-0.90 (m, 6 H, 2x i), 1.05-1.10 (m, 2 H, 1&,),
1.17-1.40 (m, 8 H, B,), 1.54-1.62 (m, 1 H, B), 3.37-3.50 (m, 2 H, B,0H); EI-MS m/z 144
(M), 143 (M — H), 129 (M — Cb). The data are in agreement with published values.

(2R9-1-Bromo-2-methyloctane (6a)2-Methyloctan-1-ol %a; 17.31 g, 0.12 mol) and TEA (13.2
g, 0.13 mol) were dissolved in dry CHEL50 mL). Methansulphonic acid chloride (14.89d,3
mol) diluted in dry CHQ (50 mL) was added drop wise at 0 °C. The mixtuaes wtirred for 1 h at
that temperature and then at r.t. overnight. THatism was poured into ice (200 mL) and the
organic layer was separated. The water phase viectd two times with CHE(100 mL) and the
collected organic layers were dried over8i@&,. The solvent was removed under reduced pressure
and residue was taken up in dry acetone (100 mBy. (18 g, 0.2 mol) was added in one portion
and the mixture was stirred for 6-8 h (TLC controf)der reflux. Afterwards, the mixture was
concentrated to 50 mL, ice water (150 mL) was adaledl the mixture was extracted three times
with petrol ether (50 mL). After drying the organayers with NaSQ,, the solvent was removed
and the residue was purified by column chromatdgyagsing heptane/ED as eluent and gradient
technique yielding colourless oil (16.9 g, 68%)}HeBr requires C, 52.18; H, 9.25; found: C,
52.26; H, 9.38%'H NMR (400 MHz; CDC}) 6 0.80 (t,J = 6.9 Hz, 3 H, CKCHS3), 0.94 (d,J = 6.5
Hz, 2 H, CH®H3), 1.10-1.45 (m, 10 H, g,), 1.65-1.78 (m, 1 H, &), 3.20-3.35 (m, 2 H, Brd,);
EI-MS m/z206/208 (3.5%, M). The data are in agreement puithlished values.

Synthesis of methyl-branched bromoalkanes — theasiellyl bromide pathway

(4RS)-6-Bromo-4-methylhexan-1-ol (9). Compound9 was synthesised fromR§-citronellyl
bromide ) according to the procedure described previol$lye crude alcohd was used for the
subsequently performed blocking of the hydroxyl etyi

2-{[(4R9)-6-Bromo-4-methylhexyl)oxy]tetrahydro-2H-pyran (10). Compound 9 (7.8 g, 40
mmol) was dissolved in Gi€l, (50 mL), 3,4-dihydro-BI-pyran (5.04 g, 60 mmol) and PPTS (0.1
g) were added and the mixture was stirred for B8 it. Afterwards, the solution was washed with
water (50 mL), dried with N&O,, evaporated and the residue was purified by colahromato-
graphy using heptaned& as eluent yieldindO (10.6 g, 95%), colourless liquid.1§H230,Br
requires C, 51.62; H, 8.30; found: C, 51.56; H882'H NMR (400 MHz; CDC}) 6 0.88 (d,J =
5.8 Hz, 3 H, CH), 1.14-1.25 (m, 1 H, B,CH(CH,)-Br), 1.32-1.43 (m, 1 H, B,CH(CH,),Br),
1.47-1.72 (m, 9 H, 2x ig©,CH,O, CH,CH,CHO, CHCHg), 1.76-1.91 (m, 2 H, B,CH,Br), 3.32—
3.50 (m, 4 H, EBr, 2x CHO®H), 3.66-3.73 (m, 1 H, CHO4H), 3.81-3.87 (m, 1 H,
CHOCHH), 4.53-4.55 (m, 1 H, Od0); EI-MS m/z 277/279 (5%, M).

2-{[(4R9-4-Methylundec-10-en-1-ylloxy}tetrahydro-2H-pyran (11). Bromopent-1-ene (16.4 g,
0.11 mol), dissolved in dry D (70 mL), was slowly added to Mg turnings (3.24,32 mol). The
mixture was stirred for 2 h at reflux. The Grignaalution was decanted from excess Mg under a
stream of argon. After removing the,@tin vacuothe oily residue was diluted in dry THF and
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cooled to -5 °C. Afterwards, compouf@ (21.5 g, 77 mmol), dissolved in dry THF (10 mL),sva
added in one portion followed by a freshly prepdte@€uCl, solution (10 mL, 0.1 m). The mixture
was stirred for 2-3 h at -5 to 0 °C. Then, the orxtwas poured into an ice-cold saturated solution
of NH4CI. The organic layer was separated and the aquelbase was extracted with,8t The
combined ethereal phases were washed with watebiane, dried with Ng5O, and evaporated.
The oily residues were purified by column chromaaphy yieldingll (14.3 g, 69%) as colourless
oil. C17H3,0, requires C, 76.06; H, 12.02; found: C, 76.06; P117%:;'H NMR (400 MHz; CDC})

0 0.85 (d,J = 6.4 Hz, 3 H, €3), 1.07-1.40 (m, 11 H, KLCH(CH,),), 1.47-1.62 (m, 6 H, 2x
CH,CH,0O, CH,CH, CHO), 1.67-1.73 (m, 1 H, KIbCHO), 1.79-1.83 (m, 1 H, KLCHO), 1.99—
2.04 (m, 2 H, GI,CH=CH,), 3.32-3.38 (m, 1 H, CHO4};), 3.45-3.51 (m, 1 H, CHQ#4}), 3.66—
3.73 (m, 1 H, CHO#E,), 3.83-3.88 (m, 1 H, CHO4}), 4.55-4.56 (m, 1 H, O@0), 4.89-5.00 (m,
2 H, CH=H,), 5.74-5.84 (m, 1 H, B=CH,); EI-MS m/z367 (1%, M — H).

(8RS-11-Bromo-8-methylundec-1-ene (12)riphenylphosphane (21.5 g, 82 mmol) was dissolved
in dry CHCl, (200 mL) and Bx(13.1 g, 82 mmol) diluted in Gi&l, (50 mL), was added dropwise
into the solution whilst stirring at 0 °C. Compoufd (13.68 g, 51 mmol) was added and the
mixture was stirred overnight at r.t. The orgamigdr was washed with water and the crude bromide
12 was purified by column chromatography with heptaseeluent yieldind2 (10.46 g, 83%) as
colourless oil. GH,3Br requires C, 58.30; H, 9.38; found: C, 58.369t55%:;'H NMR (400 MHz;
CDCl) 0 0.85 (d,J = 6.4 Hz, 3 H, El3), 1.07-1.45 (m, 11 H, &,CH(CH,),), 1.75-1.92 (m, 2 H,
BrCH,CH), 2.00-2.05 (m, 2 H, E,CH=CH,), 3.37 (t,J = 7.0 Hz, 2 H, Br@l,), 4.90-5.00 (m, 2

H, CH=CH,), 5.74-5.84 (m, 1 H, E=CH,); EI-MS m/z246/248 (1%, M).

General procedure for the synthesis of 2-[(10-MetHglk-1-yl)oxy]tetrahydro-2 H-pyrans 13a
and 13b

Method A.

Mg (2.19 g, 90 mmol) was poured into an argon-segtdlask. Then compounda,b (75 mmol)
dissolved in dry BEO (50 mL) were added dropwise whilst stirring. Thixture was heated for 3 h
under reflux. Afterwards, the 2 was removed under reduced pressure and dry TBmM({§ was
added at 0 °C. A solution of 2-[(8-bromooctyl)oxetfahydro-H-pyran {a; 17.6 g, 60 mmol) in
dry THF (10 mL) was added in one portion whereastdmperature should be below 0 °C. At a
temperature of =3 to 0 °C, a,OuCl, solution in THF (0.1m, 5 mL) was added and thetorxwas
stirred at that temperature for 3 h. For work wgausated NHCI solution (100 mL) and &D (100
mL) were added and the organic layer was separéterlwater phase was extracted witbQe(50
mL) and the collected organic layers were driedraveSO, followed by evaporation of the
solvent. The purification of the compounti8 were realised using column chromatography with
heptane/BEO and gradient technique.

Method B.

The Grignard reagent was prepared from Mg (1.466@, mmol) and 2-[(6-bromohexyl)-
oxy]tetrahydro-#-pyran {b; 13.25 g, 50 mmol) in dry THF (100 mL) accordimgthe procedure
described above. The resulting Grignard solutios e@upled with compount (34 mmol) under
catalytic conditions with LICuCl, (0.1m, 3.5 mL) at O °C. After work-up as descrilzdabve, the
crude product was purified by column chromatograpith heptane/EO and gradient technique.
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2-{[(10RS)-10-Methylhexadecyl]loxy}tetrahydro-2H-pyran  (138). Following the general
procedure method A6a (15.54 g) gavel3a (16.3 g, 80%), colourless oil..&#440, requires C,
71.64; H, 12.21; found: C, 72.64; H, 12.94%:NMR (400 MHz, CDCJ) § 0.81 (d,J = 6.5 Hz, 3
H, CHCH3), 0.88 (t,J = 6.9 Hz, 3 H, CKCH3), 1.18-1.29 (m, 25 H, i€, CHCHj3), 1.45-1.88 (m, 8
H, 2x (H,CH,O, CH,CH,CHO), 3.32-3.40 (m, 1 H, CHQO4{), 3.45-3.51 (m, 1 H, CHO4g),
3.68-3.75 (m, 1 H, CHO), 3.83-3.89 (m, 1 H, CHQO), 4.55-4.57 (m, 1 H, O40); ESI-MS
m/z363.3 (M + Na).

2-{[(10RS)-10-Methylheptadec-16-en-1-ylloxy}tetrahydro-H-pyran (13b). Following the
general procedure method 8 (16.44 g) gavd3b (16.5 g, 78%). Following the general procedure
method B,12 (8.35 g) gavel3b (8.75g 73%), colourless oil.o€H440, requires C, 78.35; H, 12.58;
found: C, 78.07; H, 12.92%H NMR (400 MHz; CDC}) ¢ 0.82 (d,J = 6.6 Hz, 3 H, El3), 1.05—
1.38 (m, 23 H, E,, CHCHs), 1.47-1.61 (m, 6 H, 2x>CH,O, CH,CH,CHO), 1.67-1.73 (m, 1 H,
CH,CHO), 1.78-1.83 (m, 1 H, E©,CHO), 2.00-2.05 (m, 2 H, KLCH=CH,), 3.34-3.39 (m, 1 H,
CHOCH,), 3.45-3.50 (m, 1 H, CHO&), 3.68-3.74 (m, 1 H, CHO&), 3.83-3.88 (m, 1 H,
CHOCH,), 4.55-4.57 (m, 1 H, O40), 4.89-5.00 (m, 2 H, CHa4), 5.74-5.85 (m, 1 H,
CH=CH,); EI-MS m/z351 (0.7%, M — H).

Methyl-branched bromoalkanes 14a and 14b.
The bromidesl4a,b were prepared from triphenylphosphoranediyl dibd@mand compounds
13a,baccording to the method described above for comga.

(10RS)-1-Bromo-10-methylhexadecane (14a)-ollowing the general procedure, triphenylphos-
phane (13.0 g, 51 mmol), B(8.15 g, 51 mmol), and3a (7.83 g, 23 mmol) gavéda (7.12 g,
97%), colourless oil. GHasBr requires C, 63.93; H, 11.05; found: C, 64.13;1#,18%:'H NMR
(400 MHz; CDC}$) ¢ 0.81-0.88 (m, 6 H, 2x K3), 1.03-1.42 (m, 25 H, (d;);CH(CH,)s), 1.84
(quint,J = 7.0 Hz, 2 H, BrChKCH>), 3.37-3.41 (m, 2 H, Brid); EI-MS m/z318/320 (1%, M).

(8RS-17-Bromo-8-methylheptadec-1-ene (14bJollowing the general procedure, triphenylphos-
phane (13.0 g, 51 mmol), B(8.15 g, 51 mmol), and3b (8.11 g, 23 mmol) gavé4b (7.09 g,
93%), colourless oil. GH3sBr requires C, 65.24; H 10.65; found: C, 64.91;18,76%.'"H NMR
(400 MHz; CDC}) ¢ 0.82 (d,J = 6.6 Hz, 3 H, Ei3), 1.03-1.43 (m, 23 H, (d2);CH(CH,)4), 1.84
(quint,J = 7.0 Hz, 2 H, BrCHCH,), 2.00-2.05 (m, 2 H, E,CH=CH,), 3.39 (t,J = 7.0 Hz, 2 H,
BrCH,), 4.90-5.00 (m, 2 H, CH443), 5.75-5.85 (m, 1 H, B=CH,); EI-MS m/z330/332 (2.4%,
M).
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Synthesis of diglycerol tetraethers — reaction patiy |

General procedure ofO-alkylation of 1,2-O-isopropylidenesn-glycerols 16.

Suspension of KH (22.5 mmol, 30%) was freed fromafim oil by washing with dry toluene under
argon. The residue of KH was suspended in dry t@{8 mL). A solution of 1,2-isopropylidene-
snglycerol @5, 2.61 g, 22.5 mmol) in dry toluene (20 mL) was pbed into the slurry whilst
stirring. The mixture was stirred for a further L&t r.t. until the K-salt formation was completed.
Afterwards, compound44 (17 mmol), dissolved in dry toluene (10 mL), weadded and the
mixture was heated for 10 h under reflux. After lowpto r.t., water (30 mL) was added and the
mixture was stirred for 30 min. The organic layexrswseparated and the water phase was extracted
two times with CHG (20 mL). The combined organic layers were driedrdvgSO,, evaporated

and purified using column chromatography and heggisO as eluent and gradient technique.

1,2-O-isopropylidene-3-O-(heptadec-16-en-1-ylsn-glycerol (16a). Following the general
procedurel4a (5.4 g) gavel6a (4.51 g, 73%), colourless oilo]p?* +12.82 ¢ 0.86 g/mL, pure);
Ca3H4405 requires C, 74.95; H, 12.03; found: C, 75.07; PL24%;'"H NMR (400 MHz; CDC}) ¢
1.23-1.32 (m, 24 H, (8,)12), 1.34 (s, 3 H, €3), 1.40 (s, 3 H, €3), 1.55 (quintJ = 7.0 Hz, 2 H,
CH,CH,0), 1.99-2.04 (m, 2 H, i§,CH=CH,), 3.37-3.51 (m, 4 H, 2x 6,0), 3.68-3.72 (m, 1 H,
CHHOC(CH;),0), 4.01-4.05 (m, 1 H, GHOC(CHs),0). 4.23 (quint,]) = 6.0 Hz, 1 H, ElO), 4.88—
4.99 (m, 2 H, CH=@l,), 5.74-5.84 (m, 1 H, B=CH,); *C NMR (100 MHz; CDGJ) 5 25.89,
26.22, 26.94, 29.10, 29.30, 29.60-29.80, 33.94)%71.91, 71.96, 74.85, 109.32, 114.0, 139.18;
EI-MS m/z368 (8.6%, M).

1,2-O-isopropylidene-3-O-[(10RS)-10-methylheptadec-16-en-1-yln-glycerol (16b). Following
the general procedurédb (5.6 g) gavel6b (4.42 g, 68%), colourless oil.,§H4603 requires C,
75.34; H, 12.12; found: C, 75.27; H 12.24%; NMR (400 MHz; CDC}) 6 0.82 (d,J = 6.6 Hz, 3

H, CHCH3), 1.05-1.36 (m, 23 H, (8,)7CH(CH,)4), 1.34 (s, 3 H, CH3), 1.40 (s, 3 H, CH3), 1.50—
1.59 (m, 2 H, EI,CH,0), 1.99-2.05 (m, 2 H, I&,CH=CH,), 3.38-3.52 (m, 4 H, 2x50), 3.69—
3.73 (m, 1 H, EIHOC(CH),0), 4.02-4.05 (m, 1 H, GHOC(CH;),0), 4.21-4.27 (m, 1 H, |80),
4.89-5.00 (m, 2 H, CH=,), 5.74-5.85 (m, 1 H, B=CH,); *C NMR (100 MHz; CDCJ) 6 19.76,
25.49, 26.12, 26.83, 26.96, 27.12, 29.04, 29.559930.05, 32.79, 33.86, 37.07, 37.12, 67.01,
71.86, 71.91, 74.81, 109.32, 114.06, 139.19; EI#WS3382 (4.3%, M).

General procedure of the synthesis of 8-alkyl-sn-glycerols 17.

Compoundsl6aor 16b (12 mmol) and PPTS (50 mg) were suspended in ce®MI (40 mL) and
heated for 10 h at reflux. Then, the solvent wasowed, the residue was dissolved in CHECID
mL) and washed with water (70 mL). The water layas extracted two times with a CHG®leOH
mixture (70 mL; 9/1, v/v) and the combined orgdaigers were dried over NaO, and evaporated.
The crude products were purified by column chromgphy using CHGIEt,O as eluent and
gradient technique.

3-O-(Heptadec-16-en-1-ylsn-glycerol (17a). Following the general procedurk6a(4.42 g) gave
17a(3.35 g, 85%), white solid substance. M.p. 56 [@3,° —0.6 € 0.1 g/mL, CHCY); CooH405

12



requires C, 73.12; H, 12.27; found: C, 73.28; H94%;'H NMR (400 MHz; CDC}) ¢ 1.19-1.37
(M, 24 H, (#)12), 1.52-1.59 (m, 2 H, B,CH,0), 1.99-2.04 (m, 2 H, E,CH=CH,), 2.29 (bs, 2
H, 2x CH), 3.42-3.53 (m, 4 H, 2x K&0), 3.61-3.72 (m, 2 H, I&;0H), 3.81-3.86 (m, 1 H,
CHOH), 4.89-5.00 (m, 2 H, CH=®,), 5.74-5.84 (m, 1 H, B=CH,); *C NMR (100 MHz; CDGJ)
5 26.14, 29.01, 29.21, 29.52-29.71, 33.85, 64.259(71.88, 72.46, 114.05, 139.20; El-Mz
328 (8.9%, M).

3-0O-[(10R9S)-10-methylheptadec-16-en-1-ylbn-glycerol (17b). Following the general procedure,
16b (4.59 g) gavel7b (3.74 g, 91%), colourless oil.oE14,03 requires C, 73.63; H, 12.36; found:
C, 73.27; H, 12.35%H NMR (400 MHz; CDC}) 6 0.81 (d,J = 6.6 Hz, 3 H, El3), 1.04-1.37 (m,
23 H, (H2);CH(CH,)4), 1.51-1.58 (m, 2 H, B,CH,0), 1.99-2.04 (m, 2 H, I&;CH=CH,), 2.52
(bs, 2 H, 2x ®), 3.39-3.54 (m, 4 H, 2xK;0), 3.59-3.70 (m, 2 H, I&;0OH), 3.81-3.85 (m, 1 H,
CHOH), 4.88-4.99 (m, 2 H, CH=®,), 5.75-5.84 (m, 1 H, B=CH,); **C NMR (100 MHz; CDGJ)

0 19.76, 26.14, 26.96, 27.12, 29.04, 29.52-29.7M53(2.79, 33.86, 37.07, 37.13, 64.31, 70.52,
71.89, 72.51, 114.06, 139.21; ESI-M#8z365.4 (M + Na).
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Characterisation of products — MS,'H NMR, **C NMR spectra

Compoundib: *H-NMR

4.

TO NOLO¥d 8ETL I2uqod/T0 S0-€0-YTOZ BETL IduUqoq :oTTI

TIWUA :x03ex0d0 '¢If ordwes
M 1°00€ / D 0°LZ "dueg
E£TOPD :3USATOS

e3nuTW T oWT3 Te3IOL !

suor3Tiadex 91

ZH 8°ZT08 Y3IPTM
oes 680°y @wr3 ‘boy

ssrag i soaxbop 'Sy osTnd
8ETL™ TduUqoa ZLOTET ®2TS 1d i o9s 000°'T Aersp -“xeray
S0-€0-VT0Z ONISSEOO¥A ¥Iva | V9099YL 66V ‘TH  HEANESHO| =ONZINOIAS ST
oA [ = ]
o coNF 11 HO uvoO ° L] oNo
o OHO B ©® NO OO o o o &0
] ®AN B O VN oR = © P AR
& At AL L 4 _._J hrhd
wdd 0 4 v 9 0T (4 VI
Lov v v v v v by v by v b v v b v vy v v by e by v e b e b e b v by v b e b by |

<

J

14



BCc-NMR

Compoundib:

TO NOEMVD 6€TL I9Uqoa/T0 S0-€0-$T0Z 6ETL™IoUqOoq :OTTL

TIwuA :xojexedQ 1§ eidwes
M T°00€ / D 0°LZ "duwey
€TIOPD :3usATOS

suor3taedex 000T

pejeInpowr 91-ZLTVM ZH 0°0SZTE Y3IPTM

sejnuTw yE ewT3 Te30L uo ATsSnonur3juod oes gp0°T ewT3l "bov

8saas TLOTET ©2ZT8 & ap 0y xemod seexbep 0°Sy ©STNA
6€TL™TouUq0Q ZH §'0 Sutueproxq euUTT TSOTEYL 66Y ‘TH T1dn0DIA oes 000°T AeTep ‘xeTeW
S0-£0-¥T0Z SNISSEDOUA VINa TPBET99°SZT ‘€TI0 HAWHSEO | FONINOFAS ISINL
wdd 0 '}4 (14 09 08 00T 0ZT 0vT 09T 08T ooz oce

________________________________________:_________________________________________________________:__::_________________L

15



woduRT,  00b-SUHNA |
TIwua :xo03exadp |

3 T°00€ / D 0°LZ "dwey]
€T9P> :3ueAToS |

z/€91as |
6502~ 32uqoq |

se3jnuTw T SwT3 TE3IOL !

ZLOTET °ZTS ahw

zH 1°0 Burtusproxzq SuTT |

ONISSEOONMd ¥IVA !

suot3tiedex 91
ZH €°0TF9 YIPTM

oes zI1'G swry "boy |

' seaxbep (°Gp °osInd
W D@s 000°T Aerep “xerey
TESL6G6°66E ‘TH H>¢Hmm0“ FONINOIS ISTING

Compoundb: *H-NMR

-

16



wodueT,  00Y-SWWNA |
Tauaa :zo3exedo |

: : H suot3Tledex 000T
M T°00€ / D 0°LZ "duweyL; : : pejeTnpow 9T-ZLTYM

Compoundb: *C-NMR

: ! ZH 0°000SZ YIPTM |
€TOPO :3USATOS | sejnuTw gE SWT3 TeIOL!: uo ATsnonurjuod oes TTg°T ewry °“bov
-~ R : : ZLOTET ©ZTS 1d | gp 6€ Iomod seexbop 'Sy oSTnd
W\va = z/z91ad | ' ZH G'(0 BSurtusepeoxq SuUTT ; 6ZSLT96°66€ ‘TH FITJNODH oes 000°T Xerep -xeIey
0902~ xeuqoq | ; ONISSEDOONA ViINQ | 6656695°00T “E€TD HAMESHO FONINOAS FSTNd
0T 0c o€ (134 0s 09 oL 08 06 00T 0TT 0ZT 0€ET ovT
1 1 W 1 1 1 1 ~ 1 1 1 ; 1 1 : N _ 1 1 _ 1 1 _ 1 1 1 1 ; 1 1 1 1 7 1 1 1 1 7 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 1 4 | 1 1 1 7 1 1 ) I —
ol Y y o " M - - s "
|
|
| |
| Lo
| w
| j ©
| X 3 it
| X}
| a db Y I
| . o
g8°8
| © %
A dhS
AR . P
L NN WWw W - I
¢ o=l oo & ¢ -
v N ollw ole 9 w |
w ® oo oo » O » w
© - 79 N W B n "> o

17



'H-NMR

Compoundb
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Compound0a *H NMR
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Compound0c *C NMR
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Compound2a *H NMR
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Compound2a *C NMR
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Compound2b ESI-MS, positive mode
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Compound®2hb *H NMR
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Compound2hb **C NMR
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Compound3a ESI-MS, positive mode

4

Relative Abundance

vice\178-a-4-1 07/22/13 04:09:14 178/a/4 - 711,2

1 RT:0.02 AV: 1 NL: 1.89E7
"+ ¢ Full ms [ 100.00 - 1500.00]

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

* 693.50

73351 Mt Ne

734.53

690.65 |
: 653.49

767.46 1025.96

326.4 1027.20
158.93 1120.28
e, e Dbl b Uil i il BN il i s il
200 400 600 800 1000 1200

1348.50
1424.95

1400

41



8L6S "IN

© .eduweT, 00V-SHWNA |

Tawua :zxozexadp |
M 1T°00€ / D 0°LZ "dwoL
£TOPO :3USATOS |

se3jnuTw T SwT3y aauoaw
ZLOTET °2Fs 1d|

zZH 0° T burtueproxzq surT :
ONISSEI0MA VINA |

1EGL6G6°66E ‘TH  HANESHO:

suor3ytiedex 91 |

ZH € 0TP9 HIPTM
o9s ZI1'g =wry ‘bov
so9xbop 0°Gy °sTnd
o9s 000°T AeTep "xersy |
FONANDIAS umnbm;

v/e/8LT !
I9ydsaxq !
€L°0 vE'O
00°0 00°0 IL°SL
oA =
wudd I

1 | L I | | 1

00°0- 1€°Z  06°T  00°0-
vo'8 61°0 v8'T
[ R U T P s B s W
14

Il 1 Il _ 1 | 1

Compound3a *H NMR

—

My W W

1»\\\\1.\\1|\|.L\. -

42



Compound3a *C NMR
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Compound@3hb ESI-MS, positive mode

vice\180-b-4-3

RT:0.01 AV: 1 NL: 1.20E7
¢ Full ms [ 50.00 - 1500.00]
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Relative Abundance
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T

07/23/13 04:00:11 180/b/4 - 739,20
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Compound3hb **C NMR
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Compound4a ESI-MS, positive mode

vice\182-a-re-1 07/30/13 10:39:30 182/a-re - 631,02

/5 RT: 017 AV: 1 NL: 2.04E5
-+ ¢ ms [50.00 - 1500.00]
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Relative Abundance

40
35
30
25 |

20 ‘
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679.52 907.75
521.34

368.50 413.26 | 680.48 881.65 966.35

631.41
1093.51 1181.90 1315.08
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Compound4a *H NMR
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Compound4b: ESI-MS, positive mode

Service\183-b-4 07/30/13 10:52:45 183/b - 659,07

.ner
4 2 RT: 005 AV: 1 NL: 5.18E6
/ﬁ': +c¢ms [50.00 - 1500.00]

100 681.61
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Compound4b: ESI-MS, negative mode

46'evrvice\183-b-5 07/30/13 10:53:32 183/b - 659,07

er

«# 2 RT:0.05 AV: 1 NL: 5.80E5
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Relative Abundance

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

10

657.70
658.74
703.66 913.71
91467
83840 583.65 708.93 105131 1223.13 142261
309.39
22732 e
oo bt b ikt R SR
200 400 600 800 1000 1200 1400

50



Compound4hb *H NMR
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Compound5a ESI-MS, positive mode

84-a-86-1 09/12/13 10:31:06 184/a Fr.86 - 872,5

T:0.13 AV: 1 NL: 1.12E7
#+ ¢ Full ms [ 100.00 - 2000.00]
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180.85 ‘ e bl |
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Compound5a ESI-MS, negative mode

84-a2-86-2 09/12/13 10:32:05 184/a Fr.86 - 872,5

RT:0.16 AV: 1 NL: 2.07E6
#- ¢ Full ms [ 100.00 - 2000.00]
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Compound®5a *H NMR
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Compound®5a **C NMR
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Compound®5hk ESI-MS, positive mode

;h \Service\184-b-60-1 09/05/13 03:55:38 184/b Fr.60 - 1143,7

cher
/§$1 RT: 0.02 AV: 1 NL: 1.21E7 B
T + ¢ Full ms [ 50.00 - 2000.00]
100 1166.15

95
90
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80
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Relative Abundance
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35
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25
20

15
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243.50 (16535 || 118389
165.19 24447 594.87 70162 92202 110901 1244.24 444001  1633.80 1871.23
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Compound5h ESI-MS, negative mode

;h \Service\184-b-60-2 09/05/13 03:56:14 184/b Fr.60 - 1143,7
cher
/§$1 RT: 0.03 AV: 1 NL: 1.76E6

T'_ ¢ Full ms [ 50.00 - 2000.00]
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85
80
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40
35
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25
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705.27
S 20763 581.71 961.47 1 1398.84
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Compound®5hk *H NMR
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Compound®5hk **C NMR
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Compound6a ESI-MS, positive mode

/Ice\186-af2-2 10/24/13 02:48:28 ~86/a Fr.2 1592,6 +319.4

4
RT:005 AV:1 NL: 1.62E5
¢ Full'ms [ 50.00 - 2000.00]

/' 100 818.87

1615.15
95

90
85
80
1614.16
75
70
65 1616.11
60
55

50
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Relative Abundance

819.82
40

35
30
25

20

243.06 1617.13

843.38
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1469.93 1734.63 1838.55
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Compound®6a *H NMR
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Compound®6a *C NMR, APT mode
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Compound@6a— monoalkylate side-product: ESI-MS, positive mode
CosH1400sNa [M + Na] — 1376.05 g mot

Service\186-af12-1 10/24/13 02:54:47 186/a Fr.12 1354,1
her
s#: 2 RT:0.06 AV: 1 NL: 3.19E5
/ T: + ¢ Full ms [ 50.00 - 2000.00]

100 1375.95

1376.97

95
90
85
80
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70
65
60
55

50

Relative Abundance
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35

30

25 818.93

326.45
368.41

20 24317

699.28

1391.66

855.46 1075.54

51883 657.24 1150.46 1392.79
’ 1171.91

482.62 1419.66 1614.89

1676.80 1821.59

5 24052

o il nﬂﬂiﬂlﬁ\iwﬁmm Wbk 100

200 400 600 800 1000 1200 140 1600 1800 2000
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Compound6hb: ESI-MS, positive mode

ervice\186-6-1 10/28/13 11:32:08 186/6 Fr.21

or
1 RT:0.02 AV: 1 NL: 1.97E6
-+ ¢ Fullms [ 50.00 - 2000.00]

/ 100
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832.91

90

85

80
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65

60

55

50

Relative Abundance

45 1547.19

40
35

30
413.20

25

829.53 1643.18

72049 = 92544
689.49

414.24 100779

20 243.06

1174.77

1181.77
|1 1227.00

1644.33

1804.56
1542.73

1949.81
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Compound®6hb *H NMR
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Compound®6hb *C NMR, APT mode

TO LAY 6L-8LES I9UDS8IA/T0 ST-0T-E€T0Z 6L-8LES ISYDSSLIQq :9TTJ

TIuwuA :xo3exed0 ’L# ordures
M T°00€ / D 0°LZ "duer
€TOPO :3USATOS

suotr3T3aedex 000§

ZH 0°0SZTE YIPTM

o®s 6y0°T ewr3 "bov
sesxbep 0°Gy osTnd puz

: pejeTnpow 9T-ZITYM
mugﬂm.ﬂoﬁ.mu.nmuoam ﬂoa."u.mu.m:vvomn.musuﬂo

T/9/98T ZTLOTET ©ZTS Id gP 0% I°mod so2169p 0°06 ©sTnd 3IST
6L-8LES IOUOS®IQ ZH G°0 Suruepeoaq auTI TSOT6VL 667 ‘TH FI4NODIAA o9s 000°T AeTep °“Xerey
SZT-0T-€T0C ONISSEDO¥A VIvd TV8ET99°SZT “€TID ANLASEO | LdvY :FEONINDEAS ISTINd
wdd ST QZ <2 0€ |Sse€ OF S¥ 0SS SS 09 S9 OL GL |08 S8 06 S6 SOT STT SCT SET SYT SST
Lot bbbt e bt tootoedd bt vt b e oo bbbt oo i
| ] _

TT6°9YT

5w
P N
B P BN NN L
B pw B NSN LN
. . RN 5.0 N0
[ o a P u oY g
[ < -4 PO B A A
> X o [N o 9 . © » © & 3 R
bt NS N DA R S ow o ® [~
N N o9 ~ N A "] © »
CN g T oA ° 3 S o: @ s
9 2 . o N A P N s p bW i
N LN @ © w 3B © ®
o < NN w B [y
LTI o bW o »
=] NN NN DNDNDDNDDNDWWWWWWWWQ > oW
N L L LW WwwowoookrNNSNSNL w
B U W o NNSNNNOoOOoOKROVWN®OERER
B OV NP WU VL YL oYW YR U9
© OO N W O WNO W i O VW » FF b

66




Compound®6b— monoalkylated side-product: ESI-MS, positive mode
CosH14406Na [M + Na] — 1404.08 g mot
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H NMR
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3¢ NMR
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Lipid I: HR-MS, positive mode
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- 1H NMR
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- 3C NMR
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Lipid Il : ESI-MS, positive mode
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: HR-MS, positive mode

Lipid 11
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- 1H NMR
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13C NMR
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Lipid Il : ESI-MS, positive mode

D:\Data\Service\tm-gr-6-1 06/18/09 02:07:47 PM TM-GR-6 - 1466,2
Markowski -
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: HR-MS, positive mode

Lipid 111
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