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1. General information

All reagents and solvents used for synthesis were commercial and used without further
purification. Methyloleate (96% purity), technical (90% purity)leic acid,1-butanol, 2ethyl
hexanol, hydrgen peroxide (35% in waternonanal (97%ere purchased fronflfa Aesar.
Pd(OAG) neocuproin, MeOHtert-butanol andH;PQ, were supplied bySigmaAldrich and
methyl 120-acyl ricinoleate(80% GCpy TCIAIl catalysts such as Ru/C (5%wt), R@AI
(5%wt), RuGH,0 were purchased from Strem chemicals. 9¢llllydroxy octadecanoic acid
(75%GCpurity), sunflower oil and rapeseed oil were supplied by Ol&dhnew compounds

were characterized by spectroscopic data. Reactions were monitored by TLC using aluminium
silica gel (6Qds4). They were carried out on a platé 0.20 mm silica gel. For revelations, UV

(< = 254 nm) light was provided (Universal UV lamp CAMAQhosphomolybdic acid
solution was used to reveal the TLC plate if necessary. Purification by flash chromatography
was performed using silica gel 60H €®m). Nuclear magnetic resonance spectrare/
recorded on a Brilkker DRX 300 or Briiker ALS 88800 MHz*G75 MHz). Chemical shifts

are givenin ppmwith reference to residual DMSO or CHehtral peaks: 2.50 and 7.26 ppm

for proton, 39.2 and 77.16opm for carbon, respectivelylvalues are iyen in Hertz (Hz).
Abbreviations are defined as follows: s = singlet, d = doublet, dd = doublet of doublets, t =
triplet, 9 = quadruplet, m = multiplet, br = broad. Mass spectra were performed in paositive
ion mode on a hybrid quadrupole tira-flight mas spectrometer (MicroTORD Bruker
Daltonics, Bremen) with an Electrospray lonization (ESI) ion source. The flow of spray gas was
at 0.6 bar and the capillary voltage was 4.5 Ke solutions were injected at 180./h in a
mixture of solvents (methanafiichloromethane/water 45/40/15). The mass range of the
analysis was 50000 m/z and the calibration was done with sodium formate. hnéd (IR)
spectra were recorded in a SMART-NiBolet iS10 spectrometer using Attenuated Total
Reflectance (ATR) and thg@ave numbers are expressed in -€mMelting points were
measured using a BUCHI Kitely point (SMPIO) and noted fiC. A first estimate of the
melting point of some of our solids was performed on a Kofler bearah SMPLO Stuart
machine

2. GC method

Gaschromatography(GCanalyses fothe 1,2diols starting materials, th© 2 NNB & LI2 Y RA y 3
hydroxyketons and 1,2-diketonewere performed using a Shimadzu GC-gB25) apparatus

equipped witha zB-a{ OF LAt f I NB O2f dzyYy owmn Y3ss)jlhevn YY
carrier gas was Nat a flow rate of 0.43 mL/min and the injection mode is split (ratio 1:100).

The column temperature was initially at 100°C for 1 min, and then was gradually increased to
260°C 25°C/min) and the temperature was kept at 260°Criniyt 2.5 min. Finally, the
temperature was increased to 315°C (45°C/min) and kept at 315°C during 2 min. The injector

and FID temperature were respectivaigtat 300°C and 315°C.



3. Preparation of heterogen eous ruthenium catalyst

V The initial procedure to synthesize ruthenium hydroxide supported on Alumina
[Ru(OHYAI,O;] was developed by Yamaguchi and Mizan®he powder AD; (2g) calcined
at 550C for 3 hours was vigorously stidrat room temperature wittan aqueous solution of
Rud (8.3 mM 60 ml). After 15 minutes, the pH of the solution was adjusted to 13.2 by
addition of aqueous solution NaOH (1M) and the resulting slurry was stirred for 24 hours at
ambient temperature. Tén the solid was filtered offyashed with a large amount of water
and dried invacuoto afford Ru(OHBJAILO; (2.1 9 as a dark green solid (Ru content 2.1 wt%).
The content of Ru could be controlled by changing the concentration of the starting
ruthenium solution.

V  10%w Ru(OH)AI,O; catalyst was synthesized from 4ggale procedure of MizunoA
suspension ofALO; (20 g) previously calcined at 55fC, was constantly stirred withan
agueous solution of RuC{40 mM, 600 mL). After 15 minutes, the pH of solution was
adjusted to 13.2 byaddition ofa NaOH solution (1M)Then the resulting slurry was kept
stirring for1 day at room temperature. Subsequentllye solid was filtered off, washed with a
large amount of wateuntil the pH ofthe washng solutionwasapproximately 7 and dried in
vacuoto afford the desirel product (21 g).



4. Preparation of oleochemical 1,2-diols
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9,10-Dihydroxyoctadecanoic acidCAS: 12@7-6]:? In a 3litre glass beakerechnical grade
(75%purity) 9,10dihydroxyoctadecanoic acidBQ0 g) wasdissolved irEtQAc (1.6 [} and the
suspension waseated at 60°C until complete dissolution. Next, the solution was slowly
coolked down to room temperature ovet2 hours The precipitate formed was filtereaind
washed severaimes by coldn-pentane (2x500 ml.then the product was dried in vacuum
(p=2.10% mbar)at 40°C for12h to affordthe desiredproduct (5009, 83%)asa white solid
(mp = 1080). The purity of DHSA was determined by GC anab@%4 GC raticdnd NMR
IR (Amay: 3330 (GH), 2951, 29132847 (€H stretching), 1701G=0), 1466, 1333, 189891,
862, 791, 657, 549, 53WRVISES] calculated for ¢HssO, [M-H] 315.2527, found 315.2541;
'H-NMR (300 MHzds-DMSQ: ,=0.85(t, J= 6.7 3H,CH), 124-1.49(m, 26H, 13CH), 2.17
(t, J= 7.3 2H,CHCO), 3.18B.21 (m, 2H, ZHOH),4.12-4.14 (m, 2H, eH), 11.9511.97 (brs,
1H,COOH)®*GNMR (75 MHzds-DMSQ: 1 . =14.0 CH), 22.2, 24.6, 257, 25.7%, 28.7, 28.9,
29.0, 29.2, 29.3, 29.4, 31.4, 32F,.5,33.7 14-CH), 73.2 (2xCH), 174.5 (C+=GC analysis
Rt=7.6min.




HO OH O

\/\/\/\)—K/\/\/\)%/

Methyl 9,10dihydroxyoctadecanoate[CAS: 11181-1]° (1): In a Xlitre round bottom flask
equipped with a watercondenser and a magnetatirring bar, 9,10-dihydroxyoctadecanoic
acid (110g, 0.35 mol), Amhyst-15 (11 g, 10%w) antleOH (600 mL)were successivg
introduced under stiing. The reaction mixture was heated aB5°C for 12 hours.The
reaction was monitored by GC analysis. After completeversion (>9% GC ratio),hie
solution was filered to remove Amberlyst5and the filtrate was evaporated undeeduced
pressure The residuavas dried in vacuunip = 2.1 mbar) at 80°C for 12 hours to afford
the desired product (114 g, 99%8§a white solid (mp = 9692°C).IR (Amay): 3339, 3260 (),
2951, 2928, 2913, 2846, 1740 (C=0), 1202, 1189, 1165, 1138, H0)2MS (ES]) m/z =
313.3 ([MHHOT', 45), 331.2 ([MH] 100), 353.3 ([MN3] 57) HRMSESI calculated for
CiHsgNaQ, [MNa]* 353.2662, found 353.2656H-NMR (300 MHz, CD@t 4, = 0.87(t, J=
6.7, 3H,CH), 1.26:1.30 (m, 18H9-CH), 1.461.63 (m, &, 4-CH), 2.29(t, J=7.5 2H,CH-CO),
3.383.40 (m,2H, 2CHOH), 3.60 (s, 3HCHO), “GNMR (75 MHz, CD@Il 1. = 14.2(CH),
22.8, 25.0, 25.7, 25.8, 29.1, 2928.4, 29.5, 29.7, 29.8, 32.0, 33.6, 33.7, 344£2CH), 516
(CHO), 74.57, 74.632xCH) 174.5(C=0)GC analysisRt= 7.4 min.

250000
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Butyl 9Z-octadecanoate [CAS 142Z7-8]:* Following amodified proceduré technical grade
(90% purity) oleic acid (15 g, 48 mmolSA (240 mg, 2.4 mmol, 0.05 equiv), 184 (4.5 g,

34 mmol, 0.7 equiv) and-BuOH (22 mL) were introduced in a 280 round bottom flask
under magnetic stirrig. The mixture was heated at 1°%8Dfor 75 minutes. The reaction was
followed by GC analysis. After reaching complete conversion (>99% GC ratio), the solution
was cooled down to room temperature, diluted in heptane (200 mL) and filtered to remove
NaSQ. Tre filtrate was washed with NaHG®&polution (5wt%, 2 x 100 mL), water (200 mL)
and brine (200 mL), then dried (Mgg@nd concentrated under reduced pressure to afford
the desired product (12 g, 75%) as a yellowish ligftdleNMR (300 MHz, CDgi+ ;=0.87 (t,J

= 6.7 3H, Ck), 0.94 (tJ=7.3, 3H, Ci 1.261.41 (m, 20H, 1CH), 1.561.63 (M, 6H, LH),
1.97-2.02 (m, 4H, H-C=C), 2.28 (tF 7.5, 2HCH-CO), 4.06 (tJ= 6.7, 2HOCH-), 5.32

5.36 (m, 2H;CHCH); ®*GNMR (75 MHz, CD@i + .= 13.8 (CkJ, 14.2 (CH}, 19.3, 22.8, 25.1,
27.29, 27.34, 29.23, 29.26, 29.29(8}), 29.5 (2xCH), 29.7, 29.8, 29.9, 30.8, 32.0, 34.5 (6
CH) 64.2 OCH), 129.9, 130.1 (ZH), 173.9 (C=A3,C analysisRt= 7.0 min.
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Butyl 8-(3-octyloxiran-2-yl)octanoate [CAS 1083-2]>: Following amodified proceduré
butyl 9Zoctadecenoatg11l g, 32 mmol) and HCOOH (1.2 g, 26 mmol, 0.8 equiv) were
successively introduced in a 281L jacketed glass reactor,® (35%w in KO, 5.5 mL, 57
mmol, 1.8 equiv) was added dropwise in the reactor over an@fute period at room
temperature, then the reaction was heated at’&Dfor 6hours. The reaction was monitored

by GC analysis until the conversion was complete. The suspensiopantioned in a
mixture of water (50 mL) and heptas€200 mL) therthe water phase was discarded. The
organic layer was washed with5awt% NaHC@ solution (2 x 100 mL),.B (200 mL) and
brine (200 mL) then driedver MgSQ. The filtrate was concentrateahder reduced pressure

to give the desired product (11.5 g, 98%) as a yellowish liHNMR (300 MHz, CDgi4 =

0.84 (t,J= 6.8 3H CH), 0.89(t, J= 7.3, 3H, C}) 1.10-1.37 (m, 20H, 1CH), 1.371.52 (m,

6H, 3CH), 1.521.65 (m, 4H, H), 2.25(t, J= 7.5,2H, CH-CO), 2.842.94 (m, 2H, H
epoxide), 4.02 (t)= 6.7, 2H;CHO), *GNMR (75 MHz, CD@l .= 13.8 (C}), 14.2 (CH),
19.2, 22.7, 25.0, 26.63, 26.67, 27.87, 27.90, 29.1, 29.26, 29.29, 29.4, 29.60, 29.62, 30.8, 31.9,
34.4 (16CH), 57.2, 57.3 (2 x Cépoxide), 64.2QCH), 174.0 (C=0O)GC analysisRt = 7.6
min.
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Butyl 9,10-dihydroxyoctadecanoatdCAS7024075-4]% (13): Following a modified procedure
patented by Novands,” crude (90% purity) buty8-(3-octyloxiran2-yl)octanoate(11 g, 28
mmol), HPG, (46 mg, 0.056 mmol, 0.02 equiv) andg® (3 mL) were introduced in a 204L
jacketed glass reactor. The reaction was heated &C9for 3 hours until conversion was
complete. The crude was diluted in EtOAc (200 mL) then washed with water (2 x 200 mL),
brine (D0 mL) and dried over Mg he filtrate was concentrated under reduced pressure
to giveanoil (10.6 g, 90% purity in GC). This crude mixture was crystallized in cold reptane
then filtered and dried invacuoto afford the desired product (5.2 g, 56%) asvhite solid
(mp =5355°Q. IR (Anay: 3339 (br, GH), 2912, 2847 (B stretching), 2530, 2159, 1977, 1736
(C=0 ester), 1467, 1415, 1168, 1036, 764, 721, 64BMR (300 MHz, CDgI Y, = 0.87 (tJ

= 6.8, 3HCH), 0.93 (t,J= 7.3, 3HCH), 1.261.36 (m, 20H, 1CH), 1.371.60 (M, DH, 5

CH), 1.95 (br s, 2H,-@H), 2.28 (tJ=7.5, 2HCH-C=0), 3.38.41 (m, 2H, ZZHOH), 4.06 (}J

=6.7, 2H,CHO), *GNMR (75 MHz, CD@i Y. = 13.8 (CH), 14.2 (CH), 19.2, 22.8, 25.0, 25.7,
25.8, 29.2, 29.3, 29.4, 29.6, 29.7, 29.8, 30.8, 38®,33.7, 34.5 (t€H), 64.3 CH), 74.5,

74.6 (2xCH)174.2 (C=0)HRMSESI calculated for [M+H] GyHisOs: 373.3300, found
373.3312GC analysisRt = 8.4 min.
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2-Bhylhexyl 9ZOctadecenate [CAS 2639902-0]:® Following a reported procedure®
technical grade (90% purity) oleic acid (22 g, 70 mmapQH(350 mg, 3.5 mmol, 0.05
equiv), NaSQ (6 g, 45 mmol, 0.65 equiv) dr-ethyl hexanol (30 mL, 190 mmol, 2.7 equiv)
were introduced in 256nL round bottom flask under magnetic stirring €Tteactionmixture

was heated at 13t for 75 minutes. The reaction was followed by GC analysis. After reaching
complete conversion (>99%C ratio), the solution was cooled down to room temperature
and diluted in heptane (200 mL) then filtered to remove,$@. The filtrate was washed
with NaHC@solution (5%w, 2 x 100 mL), water (200 mL) and brine (200 mL), then dried
(MgSQ) andconcentrded under reduced pressure to give a crude oil. The excessetfy2
hexanol was eliminated by distillation under reddgaressure (8%C, p=0.4 mbar) and the
desired product was obtained in the residue as a colourless oil (29 g, 9%MR (300

MHz, C@}): 1 4y =0.850.91 (m, 9H, LH), 1.271.37 (m, 27H, I:&H + 1-CH), 1.54..64 (m,

4H, 2CH), 1.992.03 (m, 4H, ZH-C=C), 2.2&, J= 7.5, 2HCH-C=0), 3.98 (ddl= 5.8, 0.7,

2H, CHO), 5.325.36 (m, 2HCH=CH):*GNMR (75 MHz, CD@l +.= 11.1 (Ch), 14.1 (Ch),

14.2 (CH), 22.8, 23.1, 23.9, 25.2, 27.29, 27.34, 29.1, 29.24, 29.27, 29GBH}10 29.5 (2 x
CH), 29.7, 29.8, 29.9, 30.6, 32.0, 34.60K), 38.9 (CH), 66.7 (©H129.9, 130.1 (2=CH
174.2 (C=0):C analysisRt = 7.9 min.
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2-Bhylhexyl 8(3-octyloxiran-2-yl)octanoate [CAS 14488-8]% Following a reported
procedure® crude (90% purity)2-ethylhexyl 9ZDctadecenoatg¢29.5 g, 66 mmol) and
HCOOH (3 &6 mmol, 1equiv) were introducedn a 200mL jacketed glass reactorH,O,
(35%w in KO, 16 mL, 160 mmol, 2.4 equiv) was added dropwise ovehaud period at
room temperature then the reaction was heated at’60for 6h30. The reaction mixture was
cooleddown to room temperature and the suspension was partitioned in a mixtureadér

(50 mL) and heptane (200 mL) then thater layer wagdiscarded The organic phase was
washed with sbwt% NaHC®@solution (2 x 100 mL), water (200 mL) and brine (200 miexl dr
(MgSQ) and filtered. The filtrate was concentrated under reduced pressure to afford the
desired product (29.9 g, 98%) as colourless oil (85% purity iftGEMR (300 MHz, CDgI
1,=0.830.89 (m, 9H, H), 1.231.62 (m, 35H, 1 CH+ 1-CH), 2.2§t, J= 7.5, 2HCH-CO),
2.87-2.96 (m, 2HCHepoxide), 3.96 (ddJ= 5.8, 0.8, 2H, OH); ®*GNMR (75 MHz, CDgl
=11.1 (Ch}, 14.15 (Ch), 14.20 (C¥H}, 22.8, 23.1, 23.9, 25.1, 26.67, 26.70, 27.89, 27.93, 29.0,
29.2, 29.31, 29.32, 29.5, 29.64, 29.89.5, 31.9, 34.5, 38.8 (ABH+1-CH), 57.29, 59.34 (2x
CH epoxide), 66.60CH), 174.2 (C=0§C analysidRt= 9.0 min.
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2-Bhylhexyl 9,10-dihydroxyoctadecanoatef CAS12410292-7]° (14): Followinga reported
procedure’ crude (85%) &thylhexyl 8(3 octyloxiran2-yl) octanoate(29 g, 60mmol), #PQ
(200 mg, 1.2 mmol, 0.02 equiv) andCH(6 mL) were introduced in 200L jackéed glass
reactor. The reaction was heated at’@in 3 hours. The mixture was diluted in EtOAc (200
mL) then washed with water (2 x 200 mL), brine (200 mL), dvedMgSQ and filtered. The
filtrate wasconcentratedunder reduced pressure to give a deu(80% purity) colourless oil
(29.5 g, 92%). This crude was crystallized in cold heptane then filtered and dviacliwto

give the desired product (7.9 g, 30%) as white sotigd £ 4143°C)IR (Anay: 3341 (br, GH),
2913, 2847 (@ stretching), 2159, 2026, 1737, 1466, 1202, 1167, 722, '65RMR (300
MHz, CD@b Y, = 0.850.91 (m, 9H, H), 1.271.39 (m, 26H, 1&€H), 1.401.64 (m, 9H, 4
CH+1-CH), 1.93 (br s, 2H;@QH), 2.29 (tJ=7.5, 2HCH-C=0), 3.38.41 (m, 2H, 2CHOH),
3.98 (dd J= 5.8, 0.7, 2H, OGHGNMR (75 MHz, CD@ Y. = 11.1 (Ck), 14.1 (CH), 14.2
(CH), 22.8, 23.1, 23.9, 25.1, 25.7, 25.8, 29.0, 29.2, 29.3, 29.4, 29.6, 29.7, 29.8, 30.5, 32.0,
33.65, 33.69, 34.5, 38(89-CH), 66.8 (Ch), 74.54, 74.59 (XHOH), 174.3 (C=CHRVSESI
calculated fo[M+H]", GeHs304: 429.3922, found 429.393&C analysisRt= 10.2 min.
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tert-Butyl octadecenoate[CAS1679204-4]:° Following a modified proceduretechnical
grade (90% purity) oleic acid (15.7 g, 45 mntel-BuOH(10 mL,90 mmol, 2 equiv), DMAP
(0.6 g, 5 mmol, 0.11 equiv) and toluefte mL)were introduced ina two-neck round bottom
flaskand was strirredat room temperature. Then, the flask was cooled by ice bath and a
solution of N,N-dicyclohexylcarbodiimid¢DCC10.3 g, 50 mmol, 1.1 equiw) toluene (15

mL) was aded dropwiseover a30-minute period. Subsequently, the reaction 8atirred at
room temperature for 6 hours (conversion was followed by GC analysis)re@ton
mixture was filtered to remove a white precipitate (dicyclokgurea) and washed with
toluene (20 mL).The resulting filtratewas washed witha 0.5M HCI soltion (2x20 mL),
NaHC®@5%w (2x 20mL), B (20 mL) and brine (20 mL), dried over Mg&al filtered off.

The filtrate was concentrated under reduced pressure to give the desired product (15.1 g,
90%) as colourless otH-NMR (300 MHz, CD@ Y, = 0.83 (1J= 6.6, 3H, C}) 1.221.31 (m,
20H, 16CH), 1.39 (s, 9H3-CH), 1.491.54 (m, 2H, G 1.931.97 (m, 4H, &RH-C=0), 2.15

(t, J= 7.5, 2H;CH.C=0), 5.256.31 (m, 2H, ZH);*GNMR (75 MHz, CD@i Y, = 14.2 (Ch),
22.8, 25.2, 27.29, 27.33-@H), 28.2 (3xC¥), 29.20, 29.24, 29.33BH), 29.4 (2xCh), 29.6,
29.8, 29.9, 32.0, 35.7{GH), 80.0 QCH),), 129.9, 130.1 (ZH), 173.4-C=0) GC analysis

Rt = 6.5 min.
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tert-Butyl 8-(3-octyloxiran-2-yl)octanoate [No CAS]Following a modified procedufesrude
(90% purity)tert-butyl octadecenoate(15 g, 45 mmol) and HCOOH (2 g, 45 mmol, 1 equiv)
were introduced in 200nL jackeed glasgeactor. H,O, (35%w in water, 10 mL, 90 mmol, 2
equiv) was added dropwise over éhaur period then the reaction was heated at °80for 6
hours. After cooling to room temperature,hte suspension was partitioned in a mixture of
HO (50 mL) and heptas€200 mL) therthe water phasewas discarded. The organic layer
was washed with &wt% NaHC@ solution (2 x 100 mL),.B (200 mL) and brine (200 mL)
then dried over MgSQ. The filtrate was concentrated under reduced pressure to give the
desired product (15 g, 95%) as a colourlesslRi{An.y): 2920, 2853 (& stretching), 1730
(C=0), 14561390, 1366, 1253, 1150, 894178754, 703;H-NMR (300 MHz, CDg{1 = 0.87

(t, J=6.7, 3H, CH 1.221.35 (m, 20H, 1&H), 1.43 (s, 9H, 3xGH 1.461.60 (m, 6H, 3XCH
2.19 (t,J= 7.5, 2HCH-C=0), 2.82.95 (m, 2H2H-epoxide);"* GNMR (75 MHz, CD@I .=
14.1 (CH), 22.7, 25.1, 26.58, 26.62, 27.80, 27.82C(), 28.1 (3xC¥), 29.0 (Ch), 29.2
(2xCH), 29.4, 29.55, 29.56, 31.8, 35.6%4), 57.26, F.30 (2CH), 79.9 (¢, 173.3 (C=0C
analysis: Rt = 7.3 min.
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tert-Butyl 9,10-dihydroxyoctadecanoate[No CAS](4): Following areported procedurée
crude (90%purity) epoxyizedtert-butyl oleate (15 g42 mmol), HPQ (70 mg, 0.84 mmol,
0.02 equiv)H0O (4 mL) weréntroduced in a 206nL jacketed glass reactor then the reaction
was heated at I for 5 hours. The conversion was followed by GC anahfsis.cooling to
room temperature, he crudeproductwas diluted in EtOAc (200 mL) then washed with water
(2 x 200 mL), brine (200 mL), dried over Mg&da filtered off. The filtrate was concentrated
under reduced pressure to give an oil (14.8 g, 80% pumnit¢C). This crude mixture was
crystallized in cldl heptane then filtered and dried wacuoto afford the desired product (4.8
g, 32%) as a white solichp=6365°C).IR (Anay: 3340 (br, GH), 2914, 2847 (d stretching),
2512, 2160, 1732 (D), 1466, 1154, 720, 648H-NMR (300 MHz, CD§{4 = 0.88 (1J= 6.7,
3H,CH), 1.271.37(m, 20H, 16CH), 1.44(s, 9H, CH), 1.471.59(m, 6H, 3CH), 1.94 (br s,
2H, 20H), 220 (t, J= 7.5, 2H CH-C=0), 3.38.41 (m, 2H, 2CHOH); *GNMR (75 MHz,
CDQ):1.=14.2 CH), 22.8, 25.1, 25.7, 25@-CH), 28.2 (3x(H3), 29.1, 29.3, 29.4, 29.6, 29.7,
29.8, 32.0, 33.6, 33.7, 35(10-CH), 74.7 (2CHOH), 80.2(C), 173.6 €C=0);HRMSESI
calculated for [M+H] G,HssO4: 373.3300 found 373.381; GC analysisRt =7.8 min.
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10-Hydroxyoctadecar9-one [CAS 44491-1]" (9): Following a modified proceduré,a hot

dried roundbottom flask was ch@ed with 3-ethyl-5-(2-hydroxyethyl)4-methylthiazot3-ium
bromide (1.31 g, 5.2 mmol, 0.05 equiv). The catalyst was suspended in anhydrous EtOH (45
mL) then EN (4.5 ml, 32 mmol, 0.3 equiv) was introduced in the flask and nonanal (18 mL,
105 mmol) wasadded slowly at room temperature. The reaction was heated 4€8@r 4
hours until the conversion was complete. Subsequently, theéuré was directly poured into

ice (135 mL). The suspension was stirred until all ice was molten. Then the white precipitat
was filtered off and the crude was recrystaltizom EtOH to afford thedesired product
(10.3 g, 73%) as white solid (mp = 488°C)."H-NMR (300 MHz, CDgi1 = 0.88 (tJ= 6.7,

6H, 2CH), 1.201.37(m, 20H,10-CH), 1.421.80 (m, 6H, £H), 2.362.51 (m, 2HCH-C=0),

3.48 (d,J= 4.9, 1H, M), 4.164.19 (m, 1HCHOH);**GNMR (75 MHz, CD&I .= 14.16

(CH) 14.17 CH), 22.73, 22.75, 23.7, 24.9, 29.29.32, 29.33, 29.4, 29.5, 29.6 31.89, 31.94,
33.9, 37.9(14-CH), 76.5 CH), 212.§C=0);IR (Anay: 33193231 (GH), 2953, 2915, 2872,
2848, 1710 (C=0), 1462, 1405, 1374, 1335, 1254, 1127, 1491 {031, 908, 831, 70MS

(ES)) m/z = 307.3 ([M+Na]100);HRMS (ESI¥alculated fofM+NaJ, GisHssNaQ: 307.2608,
found 307.2605 (0.9 ppm§C analysisRt = 6.1 min
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Octadecane9,10diol [CAS 159687-5]'? (5). 10-hydroxyoctadecai®-one (6.5 g, 23 mmol)
was disolved in anhydrous MeOH (80 mLRiB0OmL stainless steel autoclaead ****Ru/C
(0.9 g, 0.46 mmol, 0.02 equiv) wadroduced The reactor was tightly closed, pedthree
times with hydrogen therhydrogen pressure was introduced (Q(lbar) The system w@as
heated at ®°C and mechanically stirred f&r hours After cooling to room temperature,
hydrogen pressure was releasdtie solution was filtered through micropaper (porezesio.1
mm) and the filtrate wasconcentratedunder reduced pressure then drieth vacuoto afford
the desired productX:1 mixture of isomers.2 g, 95%) as a white solmg =109-111°C)IR
(Amax): 3255 (br, GH), 2954, 2916, 2848, 2520, 2361, 2160, 1976, 1466, 1122, 1048, 908, 871,
720, 668 crit; 'H-NMR (300 MHz, CD{ Y; = 0.88 (J= 6.7, 6H, 2xG} 1.271.47 (m, 28H,
14-CH), 1.752.11 (br s, 2H, -®DH),3.37-3.43 (m, 1H,CHOH)),3.583.61 (m,1H, CHOH));
¥GNMR (75 MHz, CD@ Y. = 14.2 (2xC¥), 22.8 (2xCH, 25.8, 26.2 (LH), 29.4 (2xCH,
29.7 (2xCh), 29.8 (2xCh), 32.0 (2xCh), 31.3, 33.8 (H), 74.7, 74.9 (XH);HRMSESI
calculated for [MNaJ, CgHssNaQ: 309.2753, found309.2764;GC analysisRt = 6.26 and
6.31min.
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(Z)Dimethyl octadec9-enedioate [CAS40393 -46-2] ** : Following a modified proceduré,
crude (80%purity) (Z)octadec9-enedioic acid(51 g, 130 mmol), dry Amberly$s (5 g,
10wt% of diacid) and MeOH (500 Lh were introduced in-L round bottom flask. Then the
reaction was heated at ?Gfor 18 hours.The conversion was followed by GC analysis. After
the conversion was completedhé reaction mixture was concentrated mder reduced
pressure The residuavas diluted in EtOAc (500 mL) afikkered to remove Amberlysib.
The filtrate was washed with water (2400 mL), brine (400 mL), dried over Mg&md
filtered off. The filtrate was concentrated under reduced pressurgite the desiral product
(55.8 g, 93%as a colourless liquidH-NMR (300 MHz, CD{ Y,= 1.151.32 (m, 16H, €H),
1.451.60 (m, 4H, H), 1.851.95 (m, 4H, LH-C=C), 2.19 (t]= 7.3, 4H, BZ2H-C=0), 3.55
(s, 6H, 2xCi®), 5.185.28 (m, 2H, 23&); *GNMR (75 MHz, CD@i Y, = 24.8 (2xC}), 27.1
(2xCH), 28.98 (2xCh, 29.03 (2xB,), 29.07 (2xChl 29.6 (2xChl, 33.9 (2xChl 51.2
(2xCHO), 129.7 (X=H, 174.0 (2xC=0gC analysisRt = 7.3 min
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Dimethyl 8,8-(oxirane-2,3-diyl)dioctanoate [6549288-8]" : Following a reported
procedure® a crude (88% purityjZ)dimethyl octadeed-enedioate (55 g, 130 mmol) and
HCOOH (7.4 g, 160 mmol, 1.2 equiv) were introduced in ar®0facketed glass reactor at
room temperature. HO, (35%w in KO, 36 mL, 37@Gnmol, 2.8 equiv) was added dropwise
over a60-minute period. Then the reactiomixture was heated at 6@ for 6 hours. After
conversion was complete, the reaction was cooled down at room temperaturehendater
phase was discarded and the residue wasalived in EtOAc (500 mL) then washed with hot
water (2x500 mL), NaHG6% solution (2300mL) and brine (500 mL), dried over Mg&@8d
filtered off. The filtrate was concentrated under reduced pressure to give the desire product
(53.4 g, 94%) ascolourkess oil.'H-NMR (300 MHz, CD@ Y,= 1.101.49 (m, 24H, 1€H),
2.12 (t,J= 7.3, 4H, 22H-C=0), 2.68.75 (m, 2H, 2xGepoxide), 3.47 (s, 6H, 2xg; °CG
NMR (75 MHz, CD@l Y, = 24.7 (2xC}), 26.4 (2xChl, 27.6 (2xCh)l, 28.8 (2xChl, 29.0
(2xCH), 29.1 (2xCh, 33.8 (2xC}), 51.1 (2xCkD), 56.8 (2xClihxisd, 173.8 (2xC=0)GC

analysis Rt= 8.2 min.
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Dimethyl 9,10dihydroxyoctadecanedioatef CAS67852 -29-3]*° (6) : Following a modified
procedure’ crude (80% puritydlimethyl 8,8'(oxirane2,3-diyl)dioctanoate(53 g, 120 mmol),
phosphorous acid (20 mg, 2.4 mmol, 0.02 equiv) and water (12 mL) were introduced in a 200
mL jacketed glass reactor then the reactimixture was heated at R for 3 hours. After
conversion was complete, the reaction was cooled downthedvater phase was discarded.

The organic layer was diluted in EtOAc (500 mL) and washed with water (3x400 mL) and brine
(400 mL) until pH was neutral. Tlbtained solution was dried by MgS@nd filtered off.

The filtrate was concentrated under reduced pressure to give a crude product (51.5 g, 78%
purity). This crude was crystallizém a mixture of heptane/EtOAc (5/1) then filtered off

and dried invacuoto afford the desired product (33.3 g, 62%) as a white soljg=8183°C).

IR (Amay): 3333 (br, GH), 2912, 2847 (8 stretching), 2362, 2160, 1976, 1742 (C=0 ester),
1319, 1225, 1167, 1078, 882, 870, 750, 719, 653 cFlINMR (300 MHz, CD@ Y, = 1.5-

1.52 (m, 20H, 1.@CH), 1.591.64 (m, 4, 2-CH), 1.99 (br s, 2H, 2x8), 2.30 (1 J= 7.5 4H,
2XCH-C=0), 3.38.45 (m, 2H, 228HOH) 3.66 (s, 61, 2 xCHO);, *CNMR (75 MHz, CD@ Y, 1

= 24.9 (2xCH, 25.6 (2xCh), 29.1 (2xCh), 29.2 (2xCh)l, 29.5 (2xC}), 33.6 (2xCh), 34.1
(2xCH)), 51.5 (2xC¥D), 74.5 (2&HOH), 174.5 (2xC=OMRMSESI: calculated for [M+H]
GooHs10s: 375.2732, found 375.274GC analysisRt = 8.7 min.
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(Zymethyl docos13-enoate [CAS1120 -34-9] : Followinga reported procedurg’ rapeseed
oil (103 g), ¥PQ (4 g 4%weight of oil) was introduced in-tLround bottom flask with MeOH
(600 mL). Té reaction mixture was heated af0°C for 2 hours. The conversion was
controlled by NMR analysis. Thehe reaction mixture was cooled down to 5°C (cold water
bath) to give two distinct phases, containingethyl fatty esters (upper phasefl) and
methanol phase(lower phase) The methanol phase was concentratecider reduced
pressureto give a crude produt containing methyl fatty ester (about 30%)glycerol and
KsPQ. This residue was diluted in & (300 mL}hen filtered off (to remove solid catalyst).
The filtrate was evaporated under reduced pressure to give a mixture of red heavily liquid
(glycero) and methyl fatty ester. Thieesidue wasintroduced in a separatorjunnel. The
lower phase containing glycerol was discarded and the upper pbastainingthe fatty
products was combined with fraction 1 K1). The combined fractionsvere dissolved in
heptanes (500 mL),washed with water (300 mL), brine (300 mL), dried over Mgsd
filtered off. The filtrate was evaporated under reduacpressure to give a mixture of fatty
methyl estes (100 g, 97%) containing 41% of methyl erucate. Jiarter fatty esters (such
as methyl oleate, methyl linoleate, methyl palmitate) were elimimhabg distillation under
reduced pressure (phstant =0.02 mbar, t = 50°C to 140°C) and the desired product was
obtained in the residuesaa yellowish oil (44 g, 94%H)-NMR (300MHz, CDG): + 4= 0.88 (t,J

= 6.6 3H,CH), 1.201.41 (m, 28H, 1<€H), 1.551.70 (m, 2H, CH 1.952.05 (m, 4H, LH),
2.30 (t,J= 7.5 ,CH.C=0), 3.66 (s, 3KGHO), 5.325.36 (M, 2H, 2=CGH *GNMR (75 MHz,
CDQ@G): 1. =14.2 (CH), 22.8, 25.1 (2xGH 27.3 (2€H), 29.3, 29.37 (£H), 29.43 (3xCH\
29.56, 29.63, 29.65, 29.69, 29.72-@hH), 29.9 (2xChl, 32.0, 34.2 (XH), 51.5 (CkD),
129.95, 129.97 (£ZH), 174.4G=0)GC analysiskt = 7.4 min.
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Methyl 12-(3-octyloxiran-2-yl)dodecanoate [CAS 8757532-4]:*® Following a modified
procedure® crude (88%purity) methyl erucate (44 g, 110 mmol), and HCOOH (5.5 g, 110
mmol, 1 equiv) were introduced in 268L jacketed glass reactat room temperature. KD,
(35%w in KO, 25mL, 220 mmol, 2 equiv) was added dropwaser al-hour periodthen the
reaction mixture was heated at 5tC for 6 hoursThe onversion wagollowed by GC. The
reaction was cooled down to ambient temperature amcter layer was discarded. The
organic layer was dissolved in heptand00 mL) and washed with hot water (2x300 mL),
NaHC®5% solution (300 mL) and brine (300 mL) until the pH was neutral. The resulting
solution was driedbver MgSQ, filtered then concetrated under reduced pressure to give
the desired product (48.5 g, 95%H-NMR (300 MHz, CDgi+ = 0.88 (tJ= 6.7 , 3HCH),
1.251.67 (m, 34H, 1TH), 2.30 (tJ= 7.5, 2HCH C=0), 2.82.92 (m, 2H, Hpoxide), 3.67

(s, 3HCHO); ®*GNMR (75 MHz, CDG): 1 .= 14.2 (CH), 22.7, 25.0 (LH), 26.7 (2xCH), 27.9
(2xCH), 29.2 (Ch), 29.3 (2xCH), 29.5 (Ch, 29.6 (6xCH), 31.9, 34.1 (£H), 51.5 (CkD),

57.3 (2xCH epoxide), 174.3 (C=@(; analysisRt = 8.2 min.
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Methyl 13,14dihydroxydocosanoate [CAS 21823-3]" (7): Following a modified
procedure’ crude (90% purity) ethyl 12(3-octyloxiran2-yl)dodecanoate(48.5 g, 110
mmol), HPG, (182 mg, 2.2 mmol, 0.02 etw) and HO (11 mL) were introduceid a 200mL
jacketed glass reactor then the reactionixture was heated at S for 3 hours until
conversion was complete. The reaction was cooled down to room temperature and the
water phase was discarde@he resultingoil was diluted in EtOAc (400 mljashed with
water (2x 300mL), brine (300 mL) until pH was neutrdtied over MgS@and filtered off.
The filtrate was concentrated wier reduced pressure to givecaude product (52.3 g). This
crude was crystallized iheptanes, filtered off and dried inacuoto afford the desire
product (32 g, 75%, 94% purity) as a white saligh £78-80°C).IR (Anay: 3330 (br, GH),
2912, 2847 (& stretching), 2159, 1742 (C=0 ester), 1467, 1142, 904, 750, 720Ha$BIR
(300 MHz, CDgll Y;=0.88 (tJ= 6.6, 3H, CH| 1.261.64 (m, 34H, 1-CH), 2.03 (br s, 2H,-O
H), 2.31 (t)=7.5, 2HCH-C=0), 3.43.42 (m, 2H, 2€HOH), 3.66 (s, 3tLHO); *GNMR(75
MHz, CD@b Y. = 14.2 (Ch), 22.8, 25.0 (XH), 25.8 (2xChl 29.2, 29.3, 29.4, 29.5, 29.64 (5
CH), 29.67 (3xC§), 29.78, 29.80, 31.97 GH), 33.7 (2xCh), 34.2 (C}J, 51.6 (CkD), 74.6
(2XxCHOH), 1746 (C=0);HRMSESI calculated for [M+H] GsH,/O.: 387.3474, found
387.3464,GC analysi&t = 9.2 min.
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Methyl 8-(3-((R-2-acetoxyoctyl)oxiran2-yl)octanoate [CAS42850693-8]:*° Methyl 120-
acetyl ricinoleatg99%purity GC) was obtained through fractioned distillation (t = 190°C, p =
3.10° mbar) from a technical grade (>803€ purity starting material Followinga reported
procedure® methyl 12-O-acetyl ricinoleate (@.5 g, 30 mmol) and HCOOH (1.4 g, 30 mmol, 1
equiv) were successively introduced in a 200 jacketed glass reactor,®} (35%w in water,

6 mL, 2 equiv) was added dropwise over andfiute period at room temperaturethen the
reaction mixture was heatedat 50°C for 6hours After cooling to room temperature he
suspension was partitioned in a mixture of wa{®0 mL) ancheptane (200 mL)then the
water phase was discarded. The organic layer washedwith NaHC@solution (wt%,
2x100 mL), D (200 mL) ah brine (200 mL), dried (Mg®Chen filtered The filtrate was
concentrated under reduced pressure to give the desired produttl (mixture
diastereoisomers11.2 g, 87%) as colourless Oi-NMR (300 MHz, CDgi dy = 0.87 (tJ=

6.7, 3H, Ch), 1.271.68 (m, 2H, 11-CH), 1.691.85 (m, 2H, CH 2.04and 2.06(2s, 3H,
CHCO in isomer &and CHCOin isomer 2, 2.30 (tJ= 7.5, 2H, C}{€=0), 2.82.89and2.92
2.99(2m, 2H, €l epoxide in isomer And CHepoxide inisomer 2), 3.66 (s, 3K;HO), 4.96
5.09 (m, 1H,CHOAQ; ®*GNMR (75 MHz, CDG): dc= 14.1 (2xCH), 21.23 (CH), 21.27 (Ch),
22.6 (2xCh), 24.9 (2xC}), 25.2 (Ch), 25.8 (Ch), 26.50 (Ch), 26.54 (Ch), 27.89 (Ch), 27.96
(CH), 29.03 (2xCH 29.08 (Ch), 29.10 (Ch), 29.17 (2xChi 29.31 (2CH), 31.7 (2xC}),
32.6 (ChH), 32.8 (Ch), 34.0 (2xC§), 34.1 (Ch), 34.4 (Ch), 51.5 (2xCHD), 53.7 (CH), 53.9
(CH), 56.2 (CH), 56.8 (CH), 72.43 (CH), 72.45 (CH), 170.7 (C=0), 170.8 (C=0), 174.2 (2xC=0);
MS (ESY): m/z = 371.0[M+HJ, 339.3 [M+HOMe], 310.3 [M-AcOH], 213.1 [M-
(CH),CQMe]"; GC analysisRt = 7.51, 7.52 min.
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Methyl (12R)acetoxy-9,10-dihydroxyoctadecanoatef CAS14759331-5] (15):** Following a
modified proceduré,crude (86%jmethyl 8(3-((S)2-acetoxyoctyl)oxirar2-yl)octanoate(10.6

g, 25 mmol), BPQ (42 mg, 0.2 mmol, 0.08quiv) and HO (2.5 mL) were introduced in 200
mL jacketed glass reactor. The reactimixture was heated at 9 for 3 hours. Therude
product was diluted in EtOAc (200 mth)en washed with water (2x200 mL), brine (200 mL),
dried over MgSe¢and filtered off. The filtrate was evaporateshderreduced pressure to give
a colourless oil (10.8 g, 99%0% purity. A crudesample(90% pirity, 4.8 g)was purified by
column chromatography (eluent @Eb: MeOH 100/Qto 98/2) to afford the desired product
(mixture of4 diastereoisomers3.4 g, 78%) as a colourless B (Anay): 3440 (br, GH), 2926,
2855, 2159, 1734 (C=0), 1436, 1371, 1239, 1022, 847 FINMR (300 MHz, CD@i d., =
0.83 (t,J= 6.6, 3H, Ci 1.231.74 (m, 24H, 1-ZH), 1.99and 2.04 and 2.05 and 2.@4s, 3H,
CH-C=0in 4 isomer} 2.26 (t,J= 7.5, H, CHC=0), 2.92 (br s, 2H, 2k, 3.243.46 and
3.77-3.88 (m, 2H, 2HOH), 4.754.82 and 4.925.03 (m, 1HCHOAC);*GNMR (75 MHz,
CDG): dc=14.1 (ChH), 21.07, 21.15, 21.19, 21.4 @K-C=0 in 4 isomers), 22.60, 22.64, 24.9,
25.2, 25.3, 25.4, 25,@5.7, 25.75, 25.82, 29.1, 29.17, 29.2, 2985 30.1, 31.7, 31.8, 33.3,
33.5, 34.1, 34.3, 35.0, 37.5, 38.2, 38.4, 38.9 (msidal Ch), 51.5 (CkD), 67.7, 70.4, 71.9,
72.0, 72.9, 73.2, 74.2, 74.4 (mwdignal CHOH), 171.0, 171.1, 171.2, 171.3-C£0Oin 4
isomers), 174.39, 174.42 (C=O estddRMSESI calculated for [M+N&d] G;H,NaQ:
411.2723, found 411.269&C analysiRt = 8.07, 8.17 min
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Tris(Epoxy) high-oleic sunflower oil: High-oleic sunflower o0i(>85%oleic acid conten} was
supplied by OLEONThe percentage of oleic acidlas confirmed by NMR analysis and GC
analysisof methyl oleate obtained aftemethanolysisof this sunflower oil. Following a
modified procedure® high-oleic sunflower oil (50 g, 48 mmol), HCOOH (6.9 g, 144 mmol, 3
equiv) and KSQ (0.25 mL, 0.05 mmoD.01 equw) were introduced in a 2001L jacketed
glass reactor at 4€. ThenH,O, (35wt% in H,O, 46 mL, 470 moi, 9 equiv) was adde
dropwiseover a60 minute period. The reactiomixture was heated at 6% for 3 hours. The
conversion was controlled byH-NMR. The reactionmixture was cooled dowrio room
temperatureandthe water phase was discarded. The resulting oil was diluted@AE (500
mL) then washed with warm water and brine until pH was neutral. Ttenorganic phase
was dried over MgS(nd filtered off. The filtrate wasoncentratedunder reduced pressure

to afford the desird product (53.5 g) as a viscous oil containih§% of diol, 75% epoxide
oleic and 6% epoxide linoleic (confirmed H¥ENMR). IR (Anay): 2953, 2916, 2850 (A
stretching), 2361, 2340, 1734C=0), 1464, 1336, 1168, 919, 890, 844 (ring deformation
band), 752, 721'H-NMR (300 MHz, CD§ Y, = 0.86 (t,J= 6.7, 9H, 38H), 1.231.39 (m,
54H, 27CH), 1.341.73 (m, 24H, 1ZH), 2.272.33 (t,J= 7.5,6H, 3CH-C=0), 2.82.91 (m,

6H, CH epoxide olgi@5%, 4.12 (dd,J= 11.9, 5.9, 2H, Gidlycerol) 4.28 (dd,J= 11.9, 4.3,
2H, ChHiglycerol) 5.21-5.28 (m, 1H, Ciglycero).

Visible peaks foepoxidized linoleic: 2.93.11 (m, 12H, Cldpoxide linoleic, 6%). Visible
peaks for diol oleic: 3.33.40 (m, 6HCHOH, 2.5%).
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Tris(dol) higholeic sunflower oil (16): Following a modified proceduregpoxydized figh-
oleic sunflower 0il(50 g, 50 mmol), #Q (248 mmg, 3.0 mmol, 0.02 aiy per epoxy
function), HO (25 mL) were introduced into 200L jacketed glass reactor théime reaction
mixture was heated at 9 for 3 hours. The conversion was monitored#NMR analysis.
After the conversion was complet¢he reaction was cooled down room temperatureand
the water phase was discarded. The organic residue was dissolved.@p (380 mL) then
washed with warm water (3x400 mL), brine (400 mL), dried over Wa&Dfiltered off. The
filtrate was concentrated under reduced pressure to afford the delsmeduct (52.8 g) as a
white sticky solid cortining 71% Tris(dialleic), 5%Tris(tetraotlinoleic) and 8% monoketone
oleic (confirmed byH-NMR and GC)R (Ana): 3359 (br, GH), 2918, 2850 (& stretching),
2361, 2311, 1740 (C=0), 1462, 1415, 1377, 1072, 841, 721HEEBIR (300 MHz, CD@ Y; !
=0.86 (tJ=6.6,9H, 3CH), 1.251.40 (m, 60H, 3CH), 1.461.63 (m, 18H, L£H), 2.31 (1J=
7.5, 6H, 3€HC0), 2.542.76 (br s, 6HCHOH oleic, 70%)3.203.36 (m, 6HCHOH olei¢
7099, 4.094.16 and 4.264.31 @m, 4H, 20CH-glycero), 5.205.29 (m, 1HOCHglycero);
GNMR(75 MHz, CD@il Y = 4.2 8-CH), 22.6, 24.8, 25.6, 25.7, 28.9, 29.0, 29.1, 28023,
29.4, 29.5, 29.6, 29.7, 31.8, 33.5, 33.6, 33.9, AACH), 62.1 (20CH glycerol),69.0 (1-
OCH glycerol), 78.(6-CH(OH)) 172.8, 173.2, 17333G=0).

Visible peaks for linolei@.453.58 (m, 12HCHOH linolei¢ about 56%). Visible peaks for
monoketone:2.35 (t J= 7.3, 12H, CHn monoketone, about 8%).
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5. General procedures

Procedure A: ¥pical procedure for the preparation ofa-hydroxyketones using
homogeneous Pd(OAg) neocuproine complex:

In 30mL steel reactor, methyl 9,1dihydroxyoctadecanoaté (4 g, 12 mmol), Pd(OAqb4

mg, 0.24 mmol, 2 mol% in Pd), neocuproine (50 mg, 0.24 mmol, 2 mol%) were successively
introduced n MeOH (8 mL) under stirring. The mixture was stirring at room temperature in a
few minutes until the medium became more homogeneous. Next, glacial acetic acid (43 mg,
0.72 mmol, 6 mol%) was added to the solution before closing the apparatus. Oxygen (3 bar
was charged in the reactor, then the reaction was heated 4€5@il bath) for 1.5 hour. The
reaction mixture was cooled down to %5 by stream of water before adding EtOAc (20 mL).
The suspension was filtered and the filtrate was evaporated under extipressure to give a

green oil (3.97 g). The crude product was purified by column chromatography on silica gel
(CHCHEtOAC, 100:® 95:5) to give thea-hydroxyketone? (3.20 g, 80%) as white solid.

Procedure B: Typical procedure for the preparation ofa-hydroxyketones using
heterogeneous Ru/C:

In a Schlenk flastmethyl 9,10dihydroxyoctadecanoatéd (0.92 g, 2.8 mmol) and activated
M¥Ru/C (0.26 g, 5 mol%f Ru) were introduced. Then, argon was filled inside the
equipment. The outline of apparatus waonnected with evaporator system to control the
vacuum pressure at 100 mbar. The reaction was heated diCL&l bath) for 3 hours. After
cooling to room temperature, EtOAc (2 x 20 mL) was added in the mixture then the resulting
slurry was filtered thagh mllipore system (poresize0.1 um). The filtrate was evaporated
under reduced pressure to give the crude product (0.89Tde residue was purified by
column chromatography on silica gel @CHEtOAc, 100:0A 95:5) to give thea-
hydroxyketone2 (0.61 g, 67%) as white solid.

Procedure C: Generaprocedure for the preparation of a-hydroxyketones using
heterogeneous Ru/C:

In a Schlenk flaslmleochemical 1,2 diol€ mmol) and activated"*Ru/C (03 g, 5 mol%of

Ru) were introdued. Then, argon was filled inside the equipment. The outline of apparatus
was connected with evaporator system to control the vacuum pressure at 100 mbar. The
reaction was heated at 176 (oil bath) for 3 hours. After cooling to room temperature,
EtOAc ( 20 mL) was added in the mixture then the resulting slurry was filtered though
millipore system (poresize0.1 pm). The filtrate was evaporated under reduced pressure to
give the crude productThe residue was purified by column chromatography on silaa g
(cyclohexane/EtOAdo give theoleochemicah-hydroxyketones
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6. Characterization data of oleochemical a-hydroxyketones

CAS 7297-29-2 CAS 7108-21-6

Methyl 9(10}hydroxy 10(9)oxo octadecanoatd?):>* The title compound was obtained from
methyl 910-dihydroxyoctadecanoatel (0.92 g, 2.8 mmol¥ollowing procedure B. The
residue was purified by column chromatograpl@HCL/EtOAc, 100:04 95:5 to givea-
hydroxyketone2 (1:1 mixture of regisomers 0.61 g, 67%as awhite solid (mp = 3€l0°Q.
IR (\nay): 3317 pr, O-H), 2931, 2915, 2849, 1735 (C=0 ester), 1710 (C=0 ketone), 1245, 1215,
1177, 1105, 1087GO); '"H-NMR (300 MHz, CDg{ 41, = 0.82 (t,J=6.6, 3H, Ch), 1.14-1.33
(m, 17H), 135-1.64 (m,6H, 3-CH), 1.641.85 (m, 1H)2.24 (t J=7.5, 2H CH-C=0 ester), 2.40
(dd, J= 12.5, 7.22H, CH-C=0 ketong 3.52 (brs, 1H, GH),3.63 (s, 3HCHO), 4084.12 (m,
1H, CHOH);®*GNMR (75 MHz, CD@l 1 c = 14.1(CH), 22.6 (CH), 23.5 and 23.6 (G} 24.8
and 24.9 (Ch), 28.9 and 29.00 (GK29.02(CH), 29.08 and 29.12 (GK129.24, 29.25, 29.33
(3-CH), 29.44 and 29.48 (GK131.81 and 31.86 (GK33.73 and 33.79 (GH34.00 and 34.04
(CH), 37.78 and 37.85 (GK51.4 CHO), 76.38 and 76.44CHOH), 174.19 and 179.2€-0
ester), 212.8. and 2P2.56 (C=0Oketone); ESIMS. m/z = 329.3 ([MH]", 100), 351.2 ([MNa[,
55), 678.8 ([2M+N4] 58); HRMSESI calculated forfM+NaJ, CoHssNaQ: 351.2506, found
351.2502,GC analysisRt = 7.1 min.
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Methyl 9,10-dioxo octadecanoate(3) [CAS 710%8-1]:* The title compound was obtained
from methyl 9,10dihydroxyoctadecanoatdl following procedureB. This byproduct was
obtained from the purification o2 by column chromatographyCHCLEtOAc, 100:34 98:2)
to givediketone 3 asgreerishsolid fnp =57-59°Q. *H-NMR (300 MHz, CDg}i1,=0.87 (t, J

= 6.6, 3H, CHl 1.221.35(m, 20H, 16CH), 1.471.65(m, 8H, 4CH), 2.29(t, J=7.5 2H,CH-
C=0QOesten, 2.72(t, J=7.3, 4H, 2-CH-C=0O ketone), 3.66(s, 3H,CHO); 13C—NMR(75 MHz,
CDQ@):1c=14.2(CH), 22.7, 23.1, 23.2, 24.9-@H), 29.0 (2xCh), 29.1, 29.19, 29.24, 29.4,
31.9, 34.1, 36.1, 36.2 8H), 51.6(CHO), 174.3(C=0esten, 200.1, 200.22-C=0ketone);
HRMSESI calculated fofM+Na], GoHsgNaQ:: 349.2355, found 349.234&C analysisRt =
6.6 min
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Butyl 9(10}hydroxy-10(9)oxooctadecanoate (1¥ [No CAS] The title compound was
obtained frombutyl 9,10-dihydroxyoctadecanoaté3 (1.1 g, 3.0 mmoHollowingthe general
procedure C The residue was purified by column chromatograpbyclphexanfEtOAc,
1000 A 95:5 to givea-hydroxyketonel7 (1:1 mixture of regimomers 0.71 g, 65%asa
white solid(mp=35-38°Q. IR (\nay): 3322 (br, GH), 2955, 2914, 2849 {€ stretching), 2159,
2029, 1731 (C=0 ester), 1710 (C=0 ketone), 1462, 1083, 924, 751, 699, 6684-NMR
(300 MHz, CDgi+ 4= 0.87(t, J= 6.7 3H CH), 0.94 (tJ= 7.3, 3H, Cjji 1.271.50 (m, 22H,
11-CH), 1.561.83 (m 8H, 4CH), 2.28(t, J=7.5, 2H CH-C=0Cester), 2.382.51(m, 2H CH-
C=Oketone), 3.48 (br s, 1HD-H), 4.06 (tJ= 6.7,2H, CHO), 4.134.17 (m, 1HCHOH); “*G
NMR (75 MHz, CDgl 1. = 13.8 CH), 14.2 CH), 19.23 CH), 22.71 and 22.730H), 23.6
and 23.7 CH), 24.88 and 24.920H), 24.97 and 25.010H), 28.99 and 29.070H), 29.10
(CH), 29.18 CH), 29.29 and 29.31 CH), 29.34 and 29.390H), 29.50 and 29.54QH),
30.78 CH), 31.87 and 31.920H), 33.80 and 33.860H), 34.37 and 37.400H), 37.85 and
37.92 CH), 64.19 and 6421 (CHO), 7643 and 76.49 CHOH), 173.95 and 174.0@O
esten, 21255 and 212.61 (C=0 ketone); HRMSESI calculated for [M+Na],
GoHNaQ:393.2975 found 393.2966GC analysidRt = 7.9 min

175000+

7ol ¢

150000
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2-Ethylhexyl 9(10hydroxy-10(9)oxooctadecanoate (18[No CAS]The title @mpound was
obtained from2-ethylhexyl9,10-dihydroxyoctadecanoatd4 (1.30 g, 3 mmoljollowing the
general procedure C The residue was purified by column chromatography
(cyclohexanfEtOAC,100.0 A 95:5) to givea-hydroxyketonel8 (1:1 mixture of regioimmers
0.73 g, 56%as acolourless liquidIR (Ana): 2924, 2855 (@l stretching), 2159, 2029, 1976,
1734 (C=0 ester), 1710 (C=0 ketone), 1462, 1171, 724" H6AINMR (300 MHz, CDi 1 =
0.730.82 (m, ¥,3-CH), 1.131.29(m, 26H, 13CH), 1.321.74 (m, 8H, 4CH), 219(t,J=7.5
2H, CH-C=0 ester), 2.22.42(m, 2H CH-C=0 ketong 3.38 (br s, 1H, ®), 3.87(dd, J=5.8,
0.8, 2H, CHO), 4.024.08 (m, THCHOH; *GNMR (75 MHz, CD@l +.=11.1, 14.11, 14.15
(3-CH), 22.71 and 22.72 (GH 23.1(CH), 23.6 and 23.7 (GH 23.9 (Ch), 24.88 and 24.91
(CH), 24.99 and 25.03 (GH 28.99 (2xCH), 29.08and 29.11(CH), 29.18 CH), 29.29 and
29.31 (Ch), 29.35 and 29.38 (GH 29.50 and 29.54 (GH30.5 (Ch), 31.87 and 31.91 (GH
33.80 and 33.8 (CH), 34.40 and 34.45 (GH37.84 and 37.91 (GH 38.8 (Ch), 66.7 CHO),
76.4 and 76.5@HOH), 173.9 (C=0 ester), 212(@=Oketone); HRMSESI calculated for
[M+HT, GeHs104: 427.3775found 427.3782GC analysisRt = 9.8 min.
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tert-Butyl 9(10}hydroxy-10(9)}oxooctadecanoate (B [No CAS]The title compound was
obtained from tert-butyl 9,10-dihydroxyoctadecanoatetl (1.10 g, 3 mmol¥ollowing the
general procedure C The residue was purified by olamn chromatography
(cyclohexanfEtOAC,100:0 A 95:5 to givea-hydroxyketone8 (1:1 mixture of regisomers
0.30 g, 28% as awhite solid (mp=35-38°0. IR (nay): 3333 (br, GH), 2914, 2848 (€
stretching), 1732 (C=0 ester), 1711 (C=0 ketone), 1417, 1104, 752, 726, 70H-65R
(300 MHz, CD@11 4= 0.87 (1J=6.7,3H, ChH), 1.201.38(m, 18H, 9CH), 1.43 (s, 9H, 3xGH
1.50-1.85(m, 6H, 3CH), 2.19(t, J=7.5, 2H CH-C=0 ester), 2.32.50(m, 2H CH-C=0Q, 3.43
(br s, 1H, @H),4.134.18 (m, IHCHOH); *GNMR (75 MHz, CDgl 1. =14.2 CH), 22.71
and 22.72 (Chl, 23.6 and 23.7 (GH 24.88 and 24.92 (GH 25.06 and 25.09 (GKl 28.2
(3xCH), 28.93 and 29.05 (GH 29.10 and 29.12 (GH 2918 and 29.20(CH), 29.29 and
29.31(CH), 29.35 and 29.39CH), 29.50 and 29.54CH), 31.87 and 31.91CH), 33.80 and
33.85(CH), 35.58 and 35.64CH), 37.86 and 37.92CH), 7643 and 76.49 CHOH), 79.98
and 80.02 Q(CH)3), 173.3 and 173.34@=0 ester), 212.58 and 212.63<0Cketone} HRMS
ESi calculated fofM+Na], G,HoNaQ: 393.2975 found 393.296; GC analysisRt = 7.5 min.
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10-Hydroxyoctadecarf-one [CAS 44481-1]" (9). The title compound was obtained from
octadecane9,10-diol 5 (0.86 g, 3 mmoljollowing the general procedure CThe residue was
purified by column chromatographycyclohexandtOAc, 1000 A 95:5 to give a-
hydroxyketoned (0.64 g, 74%as awhite solid (mp=6-48°Q. IR (Ana): 33193231 pr, O-H),
2953, 2915, 2872, 2848, 1710 (C=0), 1462, 1405, 1374, 1335, 1254, 1127,-00910%1,
908, 831, 701*H-NMR (300 MHz, CDgi+ 4= 0.88 (tJ= 6.7, 6H, 2H), 1.261.37 (m, 20H,
10-CH), 1.421.80 (m, 6H, H), 2.362.51 (m, 2H, CHC=0), 3.48 (d]= 4.9, 1H, €M), 4.16
4.19 (m, IHCHOH);®*GNMR (75 MHz, CD§)l 1c= 14.16 (CH 14.17 (CH), 22.73, 22.75,
23.7, 24.9, 29.2, 29.32, 29.33, 29.4, 29.562%1.89, 31.94, 33.9, 37.9 (CGH), 76.5 CH,
212.6 €C=0);MS (ES) m/z = 307.3 ([M+N4&] 100); HRMSESI:calculated for[M+Na[,
CGisHssNaQ: 307.2608, found 307.2605 (0.9 ppr»)¢C analysiRt = 6.1 min.
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Dimethyl 9-hydroxy-10-oxooctadecanedioatdCAS 6713®5-4]* (10). The title compound
was obtained fromdimethyl 9,10dihydroxyoctadecanedioaté (1.20 g, 3 mmolJollowing

the general procedure .C The residue was purified by column chromatography
(cyclohexantEtOAC,100.0 A 95:5) to givea-hydroxyketonelO (0.62 g, 57%dAs awhite solid

(mp =43-46°0. IR (nay): 34903349 pr, O-H), 2916, 2846, 1737 (C=0), 1708 (C=0), 1463,
1435, 1383, 1367, 1301, 1262, 1212, 1171, 1099, 1081, 1041, 977, 927, 882, 761, 721, 682;
'"H-NMR (300 MHz, CDgi1,= 1.201.43 (m, 14H), 1.43.81(m, 8H 4CH), 2.24 (1J=7.5,

4H, 2XH-C=0 ester 2.362.48 (m, 2H CH-C=0 ketong 335 (br s,1H,O-H), 3.8 (s, 6H
2XxCHO), 4.074.10(m, 1H CHOH); ®*GNMR (75 MHz, CD€)l 4 .=23.5, 24.81, 24.83, 24.87,
28.89, 28.98 (&°H), 29.0 (2xCHl, 29.1, 29.2, 33.7, 34.00, 34.03, 37.77C{8), 51.4
(2xCHO), 76.4CHOH), 174.20, 174.2@-C=0 este), 212.5 (EOketone); MS (ES): m/z =
373.3 ([M+H], 100), 395.3 ([M+N4] 71); HRMSESI:cdculated for [M+Na], GHseNaQ:
395.2404, found 395.2394 (2.5 ppryC analysisRt= 8.5 min.
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Methyl 13(14}hydroxy-14(13)oxodocosanoate [CAS 113094-6 and 11305847-2]% (11).
The title compound was obtainedadim methyl 13,14dihydroxydocosanoate (1.20 g, 3
mmol) following the general procedure .CThe residue was purified by column
chromatography d¢yclohexanfEtOAc, 1000 A 95:5 to give a-hydroxyketone 11 (1:1
mixture of regioisomers0.54 g, 46%@as awhite solid(mMp=50-52°Q; IR (vax): 2914, 2848 (€
H stretching), 2160, 1977, 1735 (C=0 ester), 1710 (C=0 ketone), 122810281995, 885,
773, 661, 571'H-NMR (300 MHz, CDg141,=0.83 (t J= 6.7, 3H, CHi 1.181.31 (m, 26H,
13-CH), 1.351.80(m, 6H,3-CH), 2.24 (t,J=7.5, 2H,CH-C=0 ester), 2.32.49(m, 2H CH-
C=0 ketone), 3.36 (br s, 1&HH),3.61 (s, 3H, GB), 4.104.14 (m, 1IHCHOH); *GNMR (75
MHz, CD@): 1 c= 14.1(CH), 22.7, 23.7,24.9, 24.98, 29.4, 29.17(6-CH), 29.3(2xCH), 29.35,
29.42, 29.45, 29.4€9.5Q 29.54 6-CH), 31.83 and 31.88 (GK33.8, 34.1, 37.9 {@H), 51.4
(CHO), 76.4 CHOH), 174.3 C=0 ester), 212.§C=0ketone); HRMSESI:calculated for
[M+H]", G3sHasO4: 385.3301, found 38.3312 GC analysiskt= 8.7 min.
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Methyl 8-(3-acetoxy5-hexyltetrahydrofuran-2-yl)octanoate (21a and 21b)The title
compounds were obtained from ethyl (12Rjacetoxy9,10-dihydroxyoctadecanoaté5
(1.25 g,3 mmol)following the general procedure.Ghe residue was purified by column
chromatography gyclohexan#EtOAc,100.0 A 97:3) to givetetrahydrofurans2la and
21b (mixture of two insepeable diasterecisomers, dr=2:1 according fitNMR 0.68 g,
60% as acolourless liquidIR (Umay: 2922, 2855 (& stretching), 1737 (C=0), 1435,
1365, 1238, 1197, 1171, 1104, 1022, 785NMR (300 MHz, CDgi1,=0.84 (t,J= 6.6,
3H, CH), 1.241.62 (m, 281,11-CH+ H')?1.68 (ddd J=10.9, 8.9, 5.1, 1H," 1.90 (ddd,
J=13.6, 5.2, 1.5, 1H,%} 2.011, 2.013 (s, 3I&LH-C=0), 2.26 (1)= 7.5, 2HCH-C=0),
2.332.44(m, 1H, K)? 3.62 (s, 3H, GA),3.75 (td,J=6.4, 2.8, 1H, B, 3.863.99 (m, 2H,
H"and H)? 4.844.90 (m, 1H, M) ®*GNMR (75 MHz, CD)! 1 . for the majorisomer=
14.2 CH), 21.3 CH), 22.7 CH), 24.98 CH), 25.6 CH), 26.08(CH), 29.1 CH), 29.2
(CH), 29.37 (C}), 2945 (CH), 31.85(CH), 34.4 CH), 34.1 CH), 35.6(CH), 38.4 CH),
51.5 (GCH), 78.5 CH),79.0 CH),83.9 CH), 170.8C=0), 174.4G=0)1 c for the minor
isomer=14.2 (ChH), 21.3 (Ch), 22.7 (Ch), 24.98 (Ch), 26.7 (Ch), 26.14 (Ch), 29.1
(CH), 2.2 (CH), 29.38 (C}), 29.45 (Ch), 31.88 (Ch), 32.7 (Ch), 34.1 (Ch), 36.1 (Ch),
37.6 (CH), 51.5 (OC#), 77.4 (CH), 78.8 (CH), 82.7 (CH), 170.9 (C=0), 174.4Q0O<gY),
HSQC, HMBC were also used for determination the structure of compoU8S)ES):
311.3[M-OAd", 371.3[M+H", 393.3[M+N4d", 763.5[2M+N4"; HRMSESIcalculded for
[M+Na]*, GiHseNaQ;: 393.2611, found 393.261GC analysisRt =7.12, 7.14 min.
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Tris(ketol) + tris(diol) higkoleic sunfloweroil (22). The title compoundvas obtained from
tris(diol) higholeic sunflower 0ill6 (1.00 g 3 mmol of diol functiopfollowing the general
procedure Qexcept the reaction time = 6 hourahd the residue was obtained as/escous
liquid. IR Umay: 3460(br, GH), 2919, 2851CGH stretching), 1740 (C301465, 1372, 1238,
1164, 1046, 722, 634, 60714-NMR (300 MHz, CDg1i1,=0.87 (t J= 6.7,9H, 3CH), 1.25
1.33 (m, 60H, 3CH), 1.421.88(m, 18H, CH), 2.31 (tJ=7.5, 6H, 3€H-C=0), 2.32.53
(m, 6H,3xCH-C=0), 3.233.42 (m, 6HCHOH intris(diol)), 3.56 (br, GH),4.084.19 (m, 3H,
3XCHOH in hydroxyketone, atut 40%), 4.14 (ddl= 11.8, 6.0, 2H, OGlglycerol), 4.29 (dd]
= 11.8, 4.0, 2H, OGHlycerol),5.26:5.28 (m, LHOCHglycero); 13C—NMR(75 MHz, CD&l 1 ¢
=14.1(CH), 22.6-42.7 (multi-signalsCH), 62.0 CHO), 68.8(CH) 74.3 744 (CHOHin diol),
76.3 76.4(CHOH in hydroxyketonell72.7, 173.1C=0 ester)212.5(C=0 ketong
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7. 1H and 13CG-NMR spectra

'"HNMR (300MHz ds-DMSQ 9,10-dihydroxyctadecanoic acid (DHSA)
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'HNMR (30(MHz, CDG) Methyl 9,10dihydroxyoctadecanoatél)
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'HNMR (30(MHz, CDG) Butyl 9Zoctadecenoate
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'HNMR (30(MHz, CITL) Butyl 8(3-octyloxiran2-yl)octanoate
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'HNMR (30(MHz, CDG) Butyl 9,10dihydroxyoctadecanoatél 3)

BGNMR (78VIHz, CDG) Butyl 9,10dihydroxyoctadecanoatéd 3)
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