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Additional Figures, Table and Schemes.

BzAd BzAd

o) R)-
. >< (RR)-1 )

"O HOzNa, H20
o) 4 HO

Figure S1; Catalyst-controlled diastereoselective reduction directed by multiple electrostatic
alkoxide interactions with the n®-arene. Reference: Bligh, C. M.; Anzalone, L.; Jung, Y. C; Zhang, Y.;

Nugent, W. A. J. Org. Chem. 2014, 79, 3238—-3243.

Preparation of the ketones:

We prepared a series of ketone substrates (Scheme S1, Table S1) via the ring opening reactions of
epoxides (which conveniently provided racemic samples for comparison) followed by an oxidation
reaction. In some cases of ring-opening, the use of NaH in either the pure alcohol or a solution of it
in an inert solvent gave good results. In other cases a catalysed ring-opening reaction was used with
palladium dichloride acting as the catalyst along with TBAB and potassium carbonate in water (Seth,
K.; Roy, S. R.; Pipaliya, B. V.; Chakraborti, A. K. Chem. Commun. 2013, 49, 5886-5888). In most cases
the oxidation was achieved using a Swern oxidation but in the case of the chloro-substituted
ketones, oxidation by PCC gave an improved result. The first series of substrates were designed to
contain alkoxy groups opposed to para-substituted aryloxy groups (entries 1-11). A series of 2,6-
dimethoxyphenoxy-containing substrates and ortho-tBocaminophenoxy substrates (entries 12-18)
were also prepared in order to explore the effect of high levels of electron-density and sterically-
hindered groups respectively. A final range of ortho-substituted aryloxy substrates, containing

chloro, dimethylamino and alkoxy functionality were also prepared (entries 19-22).

Scheme S1; Preparation of ketone substrates.

o R'OH, NaH OH Swern or o
or ., _PCC .
R/O\/<| R/OJ\/OR - R/OJJ\/OR
R'OH, PdCl, See Table 1
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Table S1. Synthesis of ketones for asymmetric reduction studies.

Entry R R’ Epoxide opening Oxidn  Oxidn  Ad
opening Yield/% metho Yield/ OCH,
Method d % /ppm
1 Ph Me NaH 72 Swern 41 0.40
2 Ph nBu NaH 64 Swern 69 0.45
3 Ph iPr NaH 65 Swern 68 0.48
4 iPr p(MeQO)CgH4 PdCl, 70 Swern 77 0.44
5 Ph Di OMe ether NaH 14 Swern 73 0.28
6 Ph Allyl NaH 100 Swern 67 0.41
7 p(MeO)CeH4 Allyl NaH 58 Swern 32 0.36
8 Ph p(MeQO)CeH4 PdCl, 46 Swern 48 0.04
9 Ph pCICsH4 PdCl, 61 PCC 39 0.06
10 Ph p-tBocNHCeH4 PdCl, 93 Swern 19 0.02
11 p(MeO)CeHa p-ClCsHa PdCl, 75 PCC 23 0.09
12 iPr 2,6-(Me0Q),C¢Hs  PdCl, 73 Swern 62 0.00
3
13 Ph 2,6-(Me0),CeHs  PdCl, 36 Swern 63 0.51
14 p(MeO)CeH4 2,6-(Me0Q),C¢Hs  PdCly 57 Swern 62 0.47
15 iPr 0-NHBocCsH4 PdCl, 84 Swern 84 0.74
16 Ph 0-NHBocCsHa PdCl, 91 Swern 76 0.28
17 p(MeO)CeH4 0-NHBocCgH4 PdCl, 80 Swern 21 0.32
18 2,6-(Me0),C¢Hs  o-NHBocCgH4 PdCl, 61 Swern 80 0.72
19 iPr 0-ClCsHa4 PdCl, 51 PCC 8 0.40
20 Ph 0-CICsH4 PdCl, 97 PCC 15 0.12
21 Ph 0-(NMe;)CgH4 PdCl, 38 Swern 42 0.03
22 Ph 2,3-(Me0),C¢Hs  PdCl, 76 Swern 64 0.01
23 Ph CeFs PdCl, 34 Swern 80 0.37
24 Ph p(CF3)CeHa PdCl, 40 Swern 81 0.15
25 Ph m(CF3)CsHa PdCl, 41 Swern 88 0.12
26 Ph 0(CF3)CgH4 PdCl, 27 Swern 82 0.17
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Absolute configuration standards.

The absolute configuration of the OPh/OMe and OPh/QiPr reduction products were determined by
comparison with authentic samples prepared following a published synthetic method by Sharpless et
al. (Scheme S2; ADmix-a was used to prepare all except the OPh/OMe standard, for which ADmix-f3
was used). Full details are in the experimental section. References: 1) Wang, Z.-M.; Zhang, X.-L.;
Sharpless, K. B. Tetrahedron Lett. 1993, 14, 2267-2270. 2) Kolb, H. C.; Sharpless, K. B. Tetrahedron
1992, 48, 10515-10530.

OH reported H .0
- W
©/O\/\ ADmix-o ©/O\/\/OH steps (0]
R —_—
{BUOH, H,0
OH R=Me, 84 % ee (S) * R= 2,6-(MeO),CqHs 72% ee (S)
ROH O._~_OR R=iPr 72% ee (R) R=0-tBocNHCgH, 79% ee (S)™
— ©/ R=p(MeO)CqH, 76% e (S) R=0CICgH, 79% ee (S)

R=pCIC¢H, 78% ee (S)

* For R=Me, the (S)-configuration alcohol was prepared using ADMix-f} in the fist step.
** NHtBoc product prepared using PdCl; - catalysed ring opening.

Scheme S2. Synthesis of asymmetric standards for absolute configuration determination. Variations

in the e.e.s of the products likely reflect some racemisation during the ring-opening.

Speculated 2,6-dimethoxyphenol resonance:

O
NH When one ortho position is
BuOt tBuoz?\‘ occupied the R group can sit in_
0 68-1_© the same plane as the aromatic
R/ R” ring and the oxygen lone pair
can delocalise into it.
—0 When both ortho positions are
ijleo occupied the R group can not
RO - . sitin the same plane as the
/O'\Ea@ aromatic ring and therefore
e R the oxygen lone pair can not
delocalise.

Figure S2. Two ortho-substituents reduce resonance into the adjacent aromatic ring.
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Experimental Section.

General Experimental Methods

Solvents and reagents for the synthesis of complexes and catalytic reactions were degassed prior to
use and all reactions were carried out under either a nitrogen or argon atmosphere. Reactions were
monitored by TLC using aluminum backed silica gel 60 (F254) plates, visualized using UV 254 nm and
phosphomolybdic acid, potassium permanganate or vanillin dips as appropriate. Flash column
chromatography was carried out routinely on silica gel. Reagents were used as received from
commercial sources unless otherwise stated. Dry solvents were purchased and used as received. H
NMR spectra were recorded on a Bruker DPX (400 or 500 MHz) spectrometer. Chemical shifts are
reported in § units, parts per million relative to the singlet at 7.26 ppm for chloroform and 0.00 ppm
for TMS. Mass spectra for analysis of synthetic products were recorded on a Bruker Esquire2000 or a
Bruker MicroTOF mass spectrometer. Coupling constants (J) are measured in Hertz. IR spectra were
recorded on a Perkin-Elmer Spectrum One FT-IR Golden Gate. Melting points were recorded on a

Stuart Scientific SMP 1 instrument and are uncorrected.

The general procedures below apply to the first two ketones and alcohols.

Ring opening of phenyl glycidyl ether

To alcohol (reagent and solvent in excess, 20 mL per 1 g of epoxide) sodium hydride (1.5 eq) was
added and the mixture was stirred at room temperature for 30 minutes to allow deprotonation.
Phenyl glycidyl ether (1 eq) was then added and allowed to react for at least 2 hours at room
temperature. The reaction was quenched with ammonium chloride (10 mL per 1g of epoxide). Ethyl
acetate (20 mL) and water (10 mL) were added to allow clear separation into two layers. The organic
layer was extracted using ethyl acetate (3 x 10 mL) and water (10 mL) and was dried using sodium

sulfate, filtered and concentrated in vacuo to give the alcohol.

Swern oxidation

To oxalyl chloride (2 eq, 2 M solution in DCM) further DCM (20 mL per 1 g of alcohol) was added and
the mixture cooled to -78°C. Dimethyl sulfoxide (4 eq) was dissolved in DCM (10 mL per 1 g of
alcohol) and the mixture was stirred for 15 minutes. Reagent alcohol (1 eq) was added and the
mixture was stirred for a further 15 minutes. Triethylamine (7 eq) was added and the solution was
allowed to warm up to room temperature, and then stirred for at least another 30 minutes. The
reaction was quenched with water (20 mL per 1 g of alcohol) and the organic layer was extracted
with DCM (3 x 10 mL) and water (10 mL). The organic phase was dried using magnesium sulfate,

filtered and concentrated in vacuo to give the ketone.
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Reduction using catalyst (R,R)-2.

To solvent FA/TEA (1 mL per 200 mg of ketone, 2 M solution) catalyst [(R,R)Teth-TsDpen RuCl] (0.5
mol%) was added and stirred at room temperature for 20 minutes. Ketone (1 eq) was added and
stirred for at least another 2 hours. Ethyl acetate (10 mL) was added to dissolve the product, which
was then purified through silica with further ethyl acetate which removed any remaining FA/TEA.

The product was concentrated in vacuo to give the alcohol.

1. 1-Methoxy-3-phenoxypropan-2-ol 4.
OH OH

o\)\/o\ o\/(!)\/o\
o o

This compound has been reported and fully characterised.

Jungen, M.; Gais, H.-J. Tetrahedron: Asymmetry, 1999, 10, 3747-3758.

Ring opening method to produce 1-methoxy-3-phenoxypropan-2-ol: Phenyl glycidyl ether (1 g, 6.7
mmol, 1 eq), methanol (20 mL), sodium hydride (400 mg, 10 mmol, 1.5 eq) gave 1-methoxy-3-
phenoxypropan-2-ol as a colourless oil (868 mg, 4.8 mmol, 71.5%).

Reduction of 1-methoxy-3-phenoxypropan-2-one to produce (S) 1-methoxy-3-phenoxypropan-2-ol:
1-methoxy-3-phenoxypropan-2-one (90 mg, 0.5 mmol, 1 eq), FA/TEA (0.5 mL), [(R,R)Teth-TsDpen
RuCl] (~2 mg, 0.5 mol%) after purification over silica gave alcohol (S) 1-methoxy-3-phenoxypropan-2-
ol as a colourless oil (44 mg, 0.24 mmol, 48.4%).

[a]p® = -1.3° (c = 0.6, CHCl3) 30.0% ee (S), lit.* [a]p** = -0.7° (c = 1.21, CHCl3) 90% ee (S); Vmax = 3419,
2926, 2981, 1598, 1496, 1243, 1078, 752, 691 cm™; 64 (300MHz, CDCls) 7.27 (2H, t, J 8.0, ArH) 6.95
(1H,t,J 7.6, ArH) 6.90 (2H, d, J 8.0, ArH) 4.20 — 4.10 (1H, m, J 4.9, CH) 4.05 —3.95 (2H, m, J 5.4, CH,)
3.55 (2H, sep, 4 6.2, CH;) 3.40 (1H, s, O-CHs) 2.53 (1H, d, J 5.4, OH); 6¢ (75MHz, CDCl;) 164.6, 128.9,
120.5, 113.9, 72.9, 68.4, 58.7; m/z (ESI) 205.0 ([M+Na]*, 100%).

1) Jungen, M.; Gais, H.-J. Tetrahedron: Asymmetry, 1999, 10, 3747-3758.

Enantiomeric excess determined by HPLC analysis (CHIRALPAK IA column, hexane 90:10 'PrOH,
1ml/min, T=30°C, A = 256 nm, R 7.98 min, S 9.44 min).

1. 1-Methoxy-3-phenoxypropan-2-one.

oo
J
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This compound has been reported but is not fully characterised.

Jeyakumar, K.; Chand, D. K. Synthesis, 2008, 807-819.

Swern oxidation of 1-methoxy-3-phenoxypropan-2-ol to give 1-methoxy-3-phenoxypropan-2-one: 1-
methoxy-3-phenoxypropan-2-ol (546 mg, 3 mmol, 1 eq), dimethyl sulfoxide (0.9 mL, 12 mmol, 4 eq),
oxalyl chloride (3.5 mL, 6 mmol, 2 eq), triethylamine (3.5 mL, 21 mmol, 7 eq), DCM (30 mL) after
recrystallization in boiling hexane gave 1-methoxy-3-phenoxypropan-2-one as a white solid (220 mg,
1.2 mmol, 40.7%).

MP = 51°C; (Found (ESI) [M + Na]* 203.0683, Ci0H12NaOs requires [M + Na] 203.0679); Vmax = 2944,
2894, 2819, 1731, 1450, 1246, 1083, 754, 687 cm™; 64 (300MHz, CDCls) 7.29 (2H, t, J 8.1, ArH) 6.99
(1H, t, J 7.2, ArH) 6.88 (2H, d, J 8.6, ArH) 4.72 (2H, s, CH,) 4.32 (2H, s, CH,) 3.44 (3H, s, CH3); &¢
(75MHz, CDCl3) 164.7, 129.7, 121.9, 114.5, 76.2, 71.6, 59.6; m/z (ESI) 203.0 ([M+Nal*, 24%).

2. 1-"Butoxy-3-phenoxypropan-2-ol 5.
OH

OH
O\)\/O\/\/ ©/ O\/!)\/O\/\/

This compound has been reported but is not fully characterised.

Hofricht, G.; Hampel, H.; Liehn, H. D.; Ludwig, E. ARZNEIMITTEL-FORSCHUNG/DRUG RESEARCH,
1974, 24, 111.

Ring opening method to 1-nbutoxy-3-phenoxypropan-2-ol: Phenyl glycidyl ether (1 g, 6.7 mmol, 1
eq), sodium hydride (400 mg, 5 mmol, 1.5 eq), "butan-1-ol (20ml) gave 1-nbutoxy-3-phenoxypropan-
2-olas a colourless oil (950 mg, 4.2 mmol, 63.6%).

Reduction of 1-nbutoxy-3-phenoxypropan-2-one to produce (S) 1-nbutoxy-3-phenoxypropan-2-ol: 1-
nbutoxy-3-phenoxypropan-2-one (100 mg, 0.45 mmol, 1 eq), FA/TEA (0.5 mL), catalyst [(R,R)Teth-
TsDpen RuCl] (~*2 mg, 0.5 mol%), purification through silica gave alcohol (S) 1-nbutoxy-3-
phenoxypropan-2-ol as a colourless oil (30 mg, 0.13 mmol, 29.7%).

[a]o®® = -0.8° (c = 0.5, CHCI3) 40.7% ee (S); (Found (ESI) [M + Na]* 247.1305, Ci3H20NaOs requires [M +
Na] 247.1305); vmax 3422, 2957, 2931, 2869, 1599, 1495, 1242, 1112, 1041, 751, 690 cm™; &y
(300MHz, CDCls) 7.27 (2H, t, J 8.0, ArH) 6.94 (1H, t, J 7.3, ArH) 6.90 (2H, d, J 7.8, ArH) 4.15 (1H, sex, J
5.0, CH) 4.06 — 3.96 (2H, m, J 5.4, CH,) 3.63 — 3.51 (2H, m, J 5.0, CH,) 3.48 (2H, t, J 6.8, O-CH,-CsH>)
2.53 (1H, d, J 5.0, OH) 1.56 (2H, quin, J 8.4, OCH,-CH,-C5Hs) 1.35 (2H, sex, J 8.0, OC2H4-CH,-CHs) 0.90
(3H, t, J 7.2, OC3He-CHs); 8¢ (75MHz, CDCls) 129.6, 121.1, 114.6, 71.5, 69.1, 68.9, 31.7, 19.3, 13.9; m/z
(ESI) 247.1 ([M+Na)*, 100%).
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Enantiomeric excess determined by HPLC analysis (CHIRALPAK IA column, hexane 98:2 'PrOH,
1ml/min, T=30°C, A =256 nm, R 11.42 min, S 14.34 min).

2. 1-"Butoxy-3-phenoxypropan-2-one.
O\)I\/O\/\/

This compound is novel.

Swern oxidation of 1-nbutoxy-3-phenoxypropan-2-ol to 1-nbutoxy-3-phenoxypropan-2-one: 1-
nbutoxy-3-phenoxypropan-2-ol (222 mg, 1 mmol, 1 eq), dimethyl sulfoxide (0.3 mL, 4 mmol, 4 eq),
oxalyl chloride (1 mL, 2 mmol, 2 eq), triethylamine (1 mL, 2 mmol, 7 eq) DCM (20 mL), purification on
silica column using gradient of ethyl acetate: pet ether gave 1-nbutoxy-3-phenoxypropan-2-one as a
colourless oil (153 mg, 0.7 eq, 68.9%).

(Found (ESI) [M + Na]* 245.1140, Ci3H1sNaOs requires [M + Na] 245.1148); vmax = 2958, 2933, 2871,
1739, 1599, 1494, 1244, 1113, 751, 690 cm™*; &4 (300MHz, CDCls) 7.28 (2H, t, J 7.8, ArH) 6.98 (1H, t, J
7.5, ArH) 6.88 (2H, d, J 8.0, ArH) 4.76 (2H, s, CH,) 4.31 (2H, s, CH>) 3.51 (2H, t, J 6.6, O-CH,-CsH;) 1.60
(2H, quin, J 7.9, OCH,-CH,-C3Hs) 1.39 (2H, sex, J 7.4, OCaHa-CH-CHs) 0.92 (3H, t, J 7.9, OCsHe-CHa); 8¢
(75MHz, CDCl3) 129.0, 121.2, 113.9, 74.1, 71.3, 70.9, 30.9, 18.6, 13.3; m/z (ESI) 245.1 ([M+Na]"*, 66%).

From this point, individual experimental procedures are given.

3. 1-Isopropoxy-3-phenoxypropan-2-ol 6.

OH OH

O\)\/Oj/ ©/O\/(&/Oj/
This compound is novel
Epoxide ring opening
To NaH, 60 % in oil, (79.2 mg, 1.98 mmol, 1.5 eq) isopropanol (4 mL) was added under nitrogen. The
mixture was stirred for 30 min. Phenyl glycidyl ether (0.18 mL, 200 mg, 1.34 mmol, 1 eq) was then
added dropwise. The mixture was then stirred at rt for 12 h. Water (4 mL) was added to quench the
reaction mixture and the product was extracted using EtOAc (3 x 10 mL). The combined organic
layers were dried over Na,SO, and concentrated under vacuum. The resultant crude product was

then purified by flash chromatography using a graduated EtOAc/hexane eluent (0 — 20% EtOAc in

Hexane) to yield the pure product as a colourless oil (181.1 mg, 0.86 mmol, 65%).
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ATH using [(R,R)Teth-TsDpen RuCl]
To a 5:2 formic acid/trimethylamine azeotrope (0.5 mL), [(R,R)-Teth-TsDpen RuCl] (2.2 mg, 3.5 umol,

0.75 mol %) was added and the mixture was stirred for 20 min. 1-Isopropoxy-3-phenoxypropan-2-
one (108.5 mg, 0.52 mmol, 1 eq) was then added and the mixture was stirred for 12 h at rt. A
saturated solution of NaHCOs (2 mL) and Et,0 were added to the stirring mixture. The organic layer
was removed and the aqueous layer was further extracted with Et,0. The combined organic layers
were then dried over Na,SO4 and concentrated. The crude product was then purified through flash
chromatography, removing traces of catalyst and yielding the product as a colourless oil (80.9 mg,
0.38 mmol, 80.2%).

[a]p?® -2.0° (¢ 0.5 in CDCl3) 39 % ee (S); (Found (ESI) [M + Na]* 233.1148, C1,H1sNaOs requires
233.1148); vmax 3436, 2971, 2928, 2871, 1598, 1495, 1242 and 751 cm™; &4 (400 MHz, CDCls) 7.24 -
7.31 (2H, m, ArH), 6.89 - 6.99 (3H, m, ArH), 4.13 (1H, quin, J = 4.9 Hz, HOCH), 3.97 — 4.06(2H, m,
ArOCHy), 3.59 - 3.67 (2H, m, COHCH,0), 3.51 — 3.58 (3H, m, CH.OCH(CHs),), 2.66 (1H, br. s, OH), 1.17
(6H, d, J = 6.1 Hz, (CH3)a); 8¢ (100 MHz, CDCls) 158.60, 129.42, 120.98, 114.54, 72.30, 69.21, 68.91,
68.83 and 22.01; m/z (El) 233 ([M+Na]*.

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) R minor isomer 6.2 min, S major isomer 9.6 min.

3. 1-Isopropoxy-3-phenoxypropan-2-one.
O\)J\/OY

This compound is novel.

Swern Oxidation

A 2M solution of oxalyl chloride in DCM (1.9 mL, 3.8 mmol, 2 eq) was further diluted with DCM
(10mL) and cooled to -78 °C. Anhydrous DMSO (593 mg, 0.54mL, 7.6 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-isopropoxy-3-phenoxypropan-2-ol (400
mg, 13.3 mmol, 1 eq), was then added and the mixture was stirred for another 20 min. TEA (1.34 g,
1.85 mL, 13.3 mmol, 7 eq) was then added dropwise and the mixture was stirred for 12 h. The
reaction was then quenched with water (10 mL) and the product was extracted using DCM (3 x 5
mL). the combined organic layers were then dried over Na;SO4 and concentrated under vacuum to

yield crude product, which was subsequently purified by flash column chromatography using a
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graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield pure ketone product as a
colourless oil (271.1 mg, 1.30 mol, 68%).

Vmax 2972, 2929, 1738, 1598, 1494, 1244, 1099, 751 and 690 cm™; 64 (400 MHz, CDCl;) 7.22 - 7.35
(2H, m, ArH), 7.00 (1H, t, /= 7.3 Hz, ArH), 6.90 (2H, d, J = 7.9 Hz, ArH), 4.79 (2H, s, CH,), 4.31 (2H, s,
CH.), 3.66 (1H, sept, J = 6.1 Hz, CH3CHCH3), 1.16 - 1.26 (6H, d, J = 6.2 Hz, CH(CH3),); *C NMR (100
MHz, CDCls) 204.76, 157.72, 129.60, 121.71, 114.55, 72.97, 72.28, 71.53 and 21.76; m/z (ESI) 207.1
[M-HT-.

4. 1-I1sopropoxy-3-(4-methoxyphenoxy)propan-2-ol 7.

OH OH
O\)\/O O\/'\/O

/©/ j/ /©/ © j/
MeO MeO
This compound is novel
Epoxide ring opening
A solution of PdCl; (7.6 mg, 43 umol, 0.01 eq), TBAB (345 mg, 1.07 mmol, 0.25 eq) and K,CO3 (148
mg, 1.07 mmol, 0.25 eq) in H,0 (16 mL) was heated to 60 °C. To the mixture isopropyl glycidyl ether
(500 mg, 4.31 mmol, 1 eq) and 4-methoxyphenol (587 mg, 4.74 mmol, 1 eq) were added and the
mixture was stirred at 60 °C for 24 hrs. The product was then extracted using EtOAc (3 x 20 mL) and
the combined organic layers were dried over Na,SO4 before being concentrated under vacuum. The
crude product was then purified by flash column chromatography using a graduated eluent mixture
of EtOAc in Hexane (0 - 25 %) to yield the pure product as a colourless oil (723 mg, 3.01 mmol, 70 %).
ATH using [(R,R)Teth-TsDpen RuCl]
To a solution of [(R,R) Teth-TsDpen RuCl] (1.3 mg, 1 umol, 0.005 eq) in 5:2 formic acid/triethylamine
azeotrope (1.5 mL) the ketone, 1-isopropoxy-3-(4-methoxyphenoxy)propan-2-one (100 mg, 0.42
mmol, 1 eq), was added and the reaction was then stirred overnight. The reaction mixture was then
diluted with Et,0 and quenched with NaHCOs; until basic. The product was then extracted with Et,0
(3 x 5 mL) and the combined organic layers were dried over Na,SO4 before being concentrated under
vacuum to give the crude product. The crude was then purified by flash column chromatography to
yield the product as a colourless oil (58.8 mg, 0.25 mmol, 59 %).
[a]o?* -0.604 (c 0.53 in CDCls) 27 % ee (S); (found (ESI): [M+Na]*, 263.1257. C13HNaO, requires
263.1254); Vmax 3442, 2971, 2931, 2871, 2834, 1506, 1461, 1227, 1036, 822 and 746 cm™; 84 (500
MHz, CDCls) 6.80 - 6.91 (4H, m, ArH), 4.09 - 4.17 (1H, m, HOCH), 3.95 - 4.03 (2H, m, CH,), 3.75 - 3.81
(3H, m, OCH3), 3.52 - 3.69 (3H, m, CH+CH>), 2.74 (1H, d, J = 4.7 Hz, OH), 1.19 (6H, d, J = 6.1 Hz,
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(CHs),); 6c (126 MHz, CDCls) 154.0, 152.8, 115.6, 114.6, 72.3, 69.8, 69.3, 68.9, 55.7, 22.0; m/z (ESI)263
(IM+Na]*, 80 %).
Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) R minor isomer 7.1 min, S major isomer 8.7 min.

4. 1-Isopropoxy-3-(4-methoxyphenoxy)propan-2-one.

This compound is novel

Swern Oxidation

A 2M solution of oxalyl chloride in DCM (1.6 mL, 3.2 mmol, 2 eq) was further diluted with DCM (10
mL) and cooled to -78 °C. Anhydrous DMSO (499 mg, 0.45 mL, 6.4 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 mins. The alcohol 1-isopropoxy-3-(4-
methoxyphenoxy)propan-2-ol (400 mg, 1.6 mmol, 1 eq) was then added and the mixture was stirred
for another 20 mins. TEA (1.13 g, 1.6 mL, 11 mmol, 7 eq) was then added dropwise and the mixture
was stirred for 24 hrs. The reaction was then quenched with water (10 mL) and the product was
extracted using DCM (3 x 20 mL). The combined organic layers were then dried over Na,SO4 and
concentrated under vacuum to yield crude product, which was subsequently purified by flash
column chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 20 %) to yield
pure ketone product as a colourless oil (315 mg, 1.32 mmol, 77 %).

(found (ESI): [M-H], 237.1129. C13H1704 requires 237.1132); vmax 2972, 2932, 2835, 1737, 1505, 1231,
1215, 1101, 1032, 823 and 747 cm™; 84 (500 MHz, CDCls) 6.76 - 6.90 (4H, m, ArH), 4.74 (2H, s, CH>),
4.30(2H, s, CH3), 3.76 (3H, d, J = 0.3 Hz, OCH3), 3.65 (1H, spt, J = 6.0 Hz, CH), 1.21 (6H, d, J = 6.1 Hz,
(CHs)2); 0c (126 MHz, CDCls) 205.1, 154.5, 152.0, 115.7, 114.7, 73.0, 72.5, 72.3, 55.7, 21.8; m/z (ESI)
237 ([M-HJ, 100 %).

1,3-Dimethoxypropan-2-ol.

HO
\(\OMe

OMe
This compound is known and fully characterized.

Garcia, J. |.; Garcia-Marin, H.; Mayoral, J. A.; Pérez, P. Green. Chem, 2010, 12, 426-434.
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To a round bottom flask which contained neat MeOH (5 mL), NaH 60 % in oil (956 mg, 24 mmol, 2.2
eq) was added in portions and stirred for 30 minutes at room temperature. Epichlorohydrin (1 g,
0.85 mL, 10.8 mmol, 1 eq) was then added and the mixture refluxed at 70 °C for 24 hrs. The mixture
went from a colourless solution to cloudy white. Reaction was cooled to room temperature and
water was added to quench the reaction. The remaining methanol was removed under vacuum and
the crude product was extracted with EtOAc (3 x 25 mL). The combined organic layers were then
dried over Na;SO, and concentrated under vacuum. The crude product was then purified by flash
column chromatography to yield the pure product as a colourless oil (783 mg, 6.64 mmol, 62%).
Vmax 3422, 2984, 2925, 2892, 2821, 1644, 1452, 1329, 1227, 1102, 1079, 967 and 854 cm™; 84 (300
MHz, CDCl3) 3.91 - 4.01 (1H, m, CH), 3.44 - 3.50 (3H, m, CH>), 3.40 - 3.44 (2H, m, CH2), 3.39 (6H, s,
(CHs),), 2.80 (1H, br. s., OH); 8¢ (75 MHz, CDCls) 73.8, 69.2, 59.1; m/z (ESI) 143 ([M+Nal"*, 30 %).

5. 1-((1,3-Dimethoxypropan-2-yl)oxy)-3-phenoxypropan-2-ol 8.

O o

This compound is novel

Epoxide ring opening

To a solution of 1,3-dimethoxypropan-2-ol (200 mg, 1.67 mmol, 1 eq) in THF (5 mL), NaH 60% in oil
(80 mg, 2.00 mmol, 1.2 eq) was added and the mixture was stirred for 30 mins. Phenyl glycidyl ether
(275 mg, 0.25 mL, 1.83 mmol, 1.1 eq) was then added to the stirring solution, and the mixture was
refluxed at 70 °C for 2 hrs. The mixture was cooled to room temperature and the reaction was
guenched with water. THF was then removed under vacuum and the product was extracted using
Et,0 (3 x 30 mL). The combined organic extracts were then dried over Na,SO,4 and concentrated
under vacuum. The crude product was then purified by flash column chromatography using a
graduated eluent mixture of EtOAc in Hexane (0 - 50 %) to yield the pure product as a colourless oil
(65.3 mg, 0.24 mmol, 14 %).

ATH using [(R,R)Teth-TsDpen RuCl]

To a solution of [(R,R) Teth-TsDpen RuCl] (1.7 mg, 1.5 umol, 0.01 eq) in 5:2 formic acid/triethylamine
azeotrope (0.5 mL) the ketone, 1-((1,3-dimethoxypropan-2-yl)oxy)-3-phenoxypropan-2-one (40 mg,
0.15 mmol, 1 eq), was added and the reaction was then stirred overnight. The reaction mixture was
then diluted with Et,0 and quenched with a saturated solution of NaHCO3; until basic. The product

was then extracted with Et,0 (3 x 10 mL) and the combined organic layers were dried over Na;SO4
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before being concentrated under vacuum to give the crude product. The crude was then purified by
flash column chromatography to yield the product as a colourless oil (24 mg, 0.09 mmol, 59 %).
[a]o® -1.7 ° (c 0.39 in CDCls) 46% ee (S); (found (ESI): [M+Na]*, 293.1362. C14H2,NaOs requires
293.1359); vmax 3445, 3061, 2924, 2876, 1598, 1493, 1240, 1079, 1037, 751 and 690 cm; &4 (500
MHz, CDCl3) 7.27 (2H, t, / = 8.0 Hz, ArH), 6.93 (3H, s, ArH), 4.11 - 4.19 (1H, m, CH), 3.97 - 4.05 (2H, m,
CH>), 3.86 (1H, dd, J = 10.8 Hz, J = 3.7 Hz, CH.H,), 3.70 - 3.80 (3H, m, HOCH+CH,H,+OH), 3.42 - 3.49
(4H, m, (CH-),), 3.37 (5H, s, (OCH3)2); 8¢ (126 MHz, CDCl;3)158.7, 129.4, 120.9, 114.6, 79.2, 73.0, 72.9,
72.4,69.4, 68.6,59.3, 59.2; m/z (ESI) 293 ([M+Nal*, 45 %).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, EtOAc:hexane

2:8, 1 mL/min, T =30 °C, 254 nm) R minor isomer 12.6 min, S major isomer 16.5 min.

5. 1-((1,3-Dimethoxypropan-2-yl)oxy)-3-phenoxypropan-2-one.
O

oG

OMe
This compound is novel.
Swern oxidation
A 2M solution of oxalyl chloride in DCM (0.22 mL, 0.44 mmol, 2 eq) was further diluted with DCM
(2.5 mL) and cooled to -78 °C. Anhydrous DMSO (68 mg, 0.06 mL, 0.88 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 mins. The alcohol, 1-((1,3-dimethoxypropan-2-yl)oxy)-3-
phenoxypropan-2-ol (60.5 mg, 0.22 mmol, 1 eq) was then added and the mixture was stirred for
another 20 mins. TEA (155 mg, 0.22 mL, 1.54 mmol, 7 eq) was then added dropwise and the mixture
was stirred for 12 hrs. The reaction was then quenched with water (10 mL) and the product was
extracted using DCM (3 x 5 mL). The combined organic layers were then dried over Na,SO4 and
concentrated under vacuum to yield crude product, which was subsequently purified by flash
column chromatography using a graduated eluent mixture of EtOAc in Hexane (20 - 80 %) to yield
pure ketone product as a colourless oil (43.1 mg, 0.16 mmol, 73 %).
(found(ESI): [M+Na]*, 291.1202. C14H20NaOs requires 291.1203); vmax 2893, 2814, 1738, 1598, 1494,
1244, 1100, 962, 752 and 690 cm™; 84 (500 MHz, CDCls) 7.27 - 7.34 (2H, m, ArH), 6.99 (1H,t,J=7.3
Hz, ArH), 6.86 - 6.93 (2H, m, ArH), 4.82 (2H, s, CH:), 4.54 (2H, s, CHz), 3.73 (1H, quin, J = 5.1 Hz, CH),
3.51 (4H, d, J = 5.0 Hz, (CH2)s), 3.33 - 3.37 (6H, m, (OCHs),); 8¢ (126 MHz, CDCl;) 204.7, 157.8, 129.6,
121.7,114.6,79.2, 74.8, 73.1, 71.6, 59.2; m/z (ESI) 291 ([M+Na]*, 65 %).
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6. 1-(Allyloxy)-3-phenoxypropan-2-ol 9.

OH OH

O>8\/O\/§/ He O><!)\/OW He
©/ Hp Ha Hq ©/ Hp Ha Hq
This compound is known and fully characterised.
Smith, T. C,; Li, H.; Clouthier, D. J. J. Am. Chem. Soc, 1999, 121, 6068-6087.
Epoxide ring opening
To allylic alcohol (2.26 mL, 33.3 mmol, 5 eq), sodium hydride (60% in oil, 399 mg, 9.99 mmol, 1.5
eq) was added and the mixture stirred for 30 minutes at room temperature. Phenyl glycidyl ether
(0.90 mL, 6.66 mmol, 1 eq) was added and the reaction mixture was left stirring at room
temperature overnight. Reaction completion was confirmed by TLC analysis. Saturated ammonium
chloride solution (10 mL) was then used to quench the reaction. The product was then extracted
from the biphasic mixture using ethyl acetate (30 mL) and washed with water (3 x 20 mL). The
organic product was dried over magnesium sulphate and concentrated under vacuum and was
isolated as a yellow oil (1.36 g, 6.60 mmol, 99.7 %).
ATH using [(R,R)Teth-TsDpen RuCl]
1-(Allyloxy)-3-phenoxypropan-2-one (100 mg, 0.5 mmol, 1 eq) was added to a 10 mL RBF. To this, 5:2
formic acid/triethylamine azeoptrope (1.0 mL) was added, followed by the [(R,R)Teth-TsDpen RuCl]
catalyst (3 mg, 24.3 umol, 0.005 eq), and the reaction mixture was stirred at room temperature for
24 hrs. The reaction was diluted with Et,0 (2 mL) and quenched with saturated NaHCO3; solution
until basic. The product was then extracted using diethyl ether (3 x 20 mL) and the combined organic
layers were dried over Na,SQ,, before being concentrated under vacuum to yield the crude product.
The crude product was then purified by flash column chromatography using hexane / ethyl acetate
eluent (90:10 ratio) to give the pure product as a pale yellow oil (78.6 mg, 0.35 mmol, 70 %).
[a]p?® +27.3 °(c 0.18 in MeOH) 37 % ee (S) (lit* [a]p -3.0 ° (¢ 0.56 in MeOH) (R); Vmax 3436, 3068, 2924,
2868, 1597, 1494, 1241, 1078, 1040, 926 and 751 cm?; 84 (300 MHz, CDCl3) 7.21 - 7.35 (2H, m, ArH),
6.86 - 7.01 (3H, m, ArH), 5.91 (1H, ddt, J = 17.3 Hz, 10.4 Hz, 5.7 Hz, HCCH.H¢), 5.29 (1H, dq, J = 17.2
Hz, 1.6 Hz, HCCHgH,), 5.20 (1H, dq, J = 10.4 Hz, 1.4 Hz, HCCH.H4), 4.13 - 4.25 (1H, m, HOCH), 3.98 -
4.09 (4H, m, HoCCHCHa), 3.65 (1H, dd, J = 9.6 Hz, 4.5 Hz, PHOCHuH.), 3.59 (1H, dd, J = 9.8 Hz, 5.8 Hz,
PhOCH.H,), 2.61 (1H, d, J = 4.3 Hz, OH); 8¢ (126 MHz, CDCls) 158.6, 134.4, 129.5, 121.1, 117.4, 114.6,
72.4,71.0,69.2, 68.9; m/z (ESI) 231 ([M+Nal*, 35 %).
Enantiomeric excess determines by HPLC analysis (Chiralcel OD 0.46cm x 25cm, EtOH:Hexane 1:9,

1ml/min, 30 °C 210nm) R minor isomer 7.1 min, S major isomer 9.6 min.
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1) Collington, E. W.; Finch, H.; Montana, J. G.; Taylor, R. J. K. J. Chem. Soc. Perkin. Trans. 1, 1990,
1839-1846.

6. 1-(Allyloxy)-3-phenoxypropan-2-one.

This compound is novel

Swern oxidation

To DCM (10ml), anhydrous oxalyl chloride (2.91 mL, 5.83 mmol, 2 eq) was added. This mixture was
cooled to -78 °C . Anhydrous DMSO (0.83 mL, 913 mg, 11.7 mmol, 4 eq) was then added to the
mixture and stirred for 20 minutes. A solution of 1-(allyloxy)-3-phenoxypropan-2-ol (598 mg, 2.90
mmol, 1 eq) in DCM (5 mL), was added to the reaction mixture, which was then left stirring for
another 30 minutes. TEA (2.85 mL, 2.06 g 20.4 mmol, 7 eq) was added dropwise, and the reaction
was left stirring overnight. Water (15 mL) was used to quench the reaction, and DCM (4 x 10 mL) was
used to extract the product. The combined organic layers were then dried over sodium sulphate and
concentrated under vacuum to give a dark yellow/brown oil as the crude product. The crude product
was then purified by flash column chromatography with a gradient of EtOAc : Hexane to yield the
product as a pale yellow oil (395.5 mg, 2.0 mmol, 66.6 %).

(found (ESI): [M+Na]*, 229.0833. C12H14NaOs requires 229.0835); vmax 3064, 2895, 1737, 1646, 1493,
1243, 1219, 1101, 927 and 751 cm™; 84 (500 MHz, CDCl;) 7.27 - 7.34 (2H, m, ArH), 7.01 (1H,t,/=7.3
Hz, ArH), 6.90 (2H, d, J = 7.8 Hz, ArH), 5.92 (1H, ddt, J = 17.1 Hz, 10.5 Hz, 5.8 Hz, HCCHaHb), 5.31 (1H,
dd, J = 17.5 Hz, 1.5 Hz, CHCHuHa), 5.26 (1H, dd, J = 10.4 Hz, 1.1 Hz, CHCH.H), 4.77 (2H, s, CH.), 4.36
(2H, s, CHa), 4.09 (2H, d, J = 5.8 Hz, CHCH,); 8¢ (126 MHz, CDCl;) 204.3, 157.7, 133.6, 129.7, 121.9,
118.4,114.6, 73.6, 72.6, 71.6; m/z (ESI) 229 ([M+Na]*, 25 %).

2-((4-Methoxyphenoxy)methyl)oxirane.
0]

0 <]
AT

This compound is known and fully characterized.
Byun, H.-S.;Sadlofsky, J. A.; Bittman, R. J. Org. Chem, 1998, 63, 2560-2563.
A solution of 4- methoxyphenol (520.9 mg, 4.2 mmol, 1 eq) and potassium carbonate (1.19 g, 8.4

mmol, 2 eq) in CH3CN (10 mL) was heated under reflux at 70 °C. To the solution epichlorohydrin
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(0.95mL, 1.11 mg, 12. 1 mmol, 3 eq) was added and the mixture was stirred at 70 °C for 24 hrs. The
reaction mixture was cooled to room temperature and the potassium carbonate removed by
filtration. The resulting solution was then concentrated under vacuum to give the crude product,
which was the purified by flash column chromatography using a graduated eluent mixture of EtOAc
in Hexane (0 - 15 %) to give the pure product as a white solid (334 mg, 1.9 mmol, 46 %).

Mp 49.0 — 50.8 °C; vmax 3017, 2956, 2932, 2878, 2836 1504, 1220, 1034, 822 and 733 cm *; 64 (400
MHz, CDCl3) 6.81 - 6.94 (4H, m, ArH), 4.19 (1H, dd, J = 11.0 Hz, J = 3.2 Hz, OCHH), 3.94 (1H, dd, J =
11.1 Hz, J = 5.6 Hz, OCHH), 3.79 (3H, s, OCH3), 3.32 - 3.40 (1H, m, CH,CHO), 2.92 (1H, t, / = 4.5 Hg,
CHOCHH), 2.77 (1H, dd, J =5.0 Hz, J = 2.6 Hz, CHOCHH); 8¢ (100 MHz, CDCls) 154.21, 152.68, 115.75,
114.67, 69.55, 55.71, 50.27 and 44.74; m/z (ESI) 203 ([M + Na]*, 40 %) 242 ([M + Na + K]*, 100 %).

7. 1-(Allyloxy)-3-(4-methoxyphenoxy)propan-2-ol 10.

OH OH
O (@] H O O H
>8\/ \/\r C ><!)\/ \/\r c
Hp Ha Hg Hp Ha Hqg
MeO MeO

This compound is novel

Epoxide ring opening

To allylic alcohol (0.94 mL, 13.9 mmol, 5 eq), sodium hydride (60% in oil, 166 mg, 4.16 mmol, 1.5
eq) was added and the mixture stirred for 30 minutes at room temperature 2-((4-
methoxyphenoxy)methyl)oxirane (500 mg, 2.77 mmol, 1 eq) was added to the reaction mixture
along with THF (2 mL), to aid solubility of the oxirane, and was stirred at room temperature
overnight. Reaction completion was confirmed by TLC analysis. Water (10 mL) was then used to
guench the reaction. The product was then extracted from the biphasic mixture using Et,0 (3 x 20
mL) The organic product was dried over magnesium sulphate and concentrated under vacuum and
was isolated as a orange oil (382.4 mg, 1.60 mmol, 58 %).

ATH using [(R,R)Teth-TsDpen RuCl]

1-(Allyloxy)-3-(4-methoxyphenoxy)propan-2-one (100 mg, 0.42 mmol, 1 eq) was added to a 10ml
RBF. To this, 5:2 formic acid/triethylamine azeotrope (1.0 mL) was added, followed by the
[(R,R)Teth-TsDpen RuCl] catalyst (3.2 mg, 2.12 umol, 0.005 eq), and the reaction mixture was stirred
at room temperature for 24 hrs. The reaction was diluted with Et;0 (2 mL) and quenched with
saturated NaHCOs solution until basic. The product was then extracted using diethyl ether (3 x 20
mL) and the combined organic layers were dried over Na,SO,, before being concentrated under

vacuum to yield the crude product. The crude product was then purified by flash column
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chromatography using hexane / ethyl acetate gradient eluent (up to 4:1)to give the pure product as
a pale yellow oil (21.1 mg, 0.089 mmol, 21 %).

[a]o® +1.52° (¢ 0.475 in CDCls) 31 % ee (S); (found (ESI): [M+ Nal]*, 261.1097. C13H1sNaO, requires
261.1097); Vmax 3426, 2928, 2868, 2834, 1506, 1460, 1228, 1040, 928, 823 and 747 cm™%; 8, (500 MHz,
CDCl3) 6.79 - 6.91 (4H, m, ArH), 5.85 - 5.96 (1H, m, HCCHH4), 5.29 (1H, dd, J = 17.2 Hz, 1.5 Hz,
HCCH¢H.), 5.21 (1H, dd, J = 10.4 Hz, 1.2 Hz, HCCH.H4), 4.16 (1H, s, HOCH), 4.05 (2H, d, J = 5.6 Hz,
H>CCHCHHg), 3.95 - 4.02 (2H, m, CH>), 3.77 (3H, s, OCH3), 3.64 (1H, dd, J = 9.7 Hz, 4.5 Hz, CHyH.),
3.59 (1H, dd, J = 9.7 Hz, 6.0 Hz, CH.H,), 2.54 (1H, d, J = 4.7 Hz, OH); 6c (126 MHz, CDCl;) 154.1, 152.7,
134.4,117.4,115.6, 114.7,72.4,71.0, 69.7, 69.2, 55.7; m/z (ESI) 261 ([M+Na]*, 10%).

Enantiomeric excess determined by HPLC analysis (Chiralcel OD 0.46cm x 25cm, EtOH:Hexane 1:9,

1mL/min, 30 °C 254nm) R minor isomer 8.2 min, S major isomer 9.5 min

7. 1-(Allyloxy)-3-(4-methoxyphenoxy)propan-2-one.

This compound is novel

To DCM (10 mL), 2 M oxalyl chloride (1.60 mL,X 3.21 mmol, 2 eq) was added. This mixture was
cooled to -78 °C . Anhydrous DMSO (501 mg, 0.45 mL, 6.42 mmol, 4 eq) was then added to the
mixture and stirred for 20 minutes. A solution of 1-(allyloxy)-3-(4-methoxyphenoxy)propan-2-ol (382
mg, 1.60 mmol, 1 eq) in DCM (5 mL), was added to the reaction mixture, which was then left stirring
for another 30 minutes. TEA (1.20 g, 1.66 mL, 11.2 mmol, 7 eq) was added dropwise, and the
reaction was left stirring overnight. Water (20 mL) was used to quench the reaction, and DCM (3 x 20
mL) was used to extract the product. The combined organic layers were then dried over sodium
sulphate and concentrated under vacuum to give a dark yellow/brown oil as the crude product. The
crude product was then purified by flash column chromatography with a gradient of EtOAc : Hexane
to yield the product as a pale yellow oil (122 mg, 0.52 mmol, 32 %).

(found (ESI): [M+Na]* 259.0941. C13H16NaO,4 requires 259.0941); vmax 3074, 2905, 2835, 1737, 1505,
1431, 1231, 1107, 1032, 824 and 748 cm™; 84 (500 MHz, CDCls) 6.84 (4H, s, ArH), 5.83 - 5.96 (1H, m,
HCCH,Hy), 5.31 (1H, dd, J = 17.2 Hz, 1.5 Hz, HCCHyHa), 5.25 (1H, dd, J = 10.4 Hz, 1.1 Hz, HCCH.H,),
4.71 (2H, s, CHz), 4.35 (2H, s, CH,), 4.08 (2H, d, J = 5.8 Hz, CH,CHCH.Hb), 3.77 (3H, s, OCHs); 8¢ (126
MHz, CDCls) 204.6, 154.6, 151.9, 133.6, 118.4, 115.7, 114.8, 73.6, 72.6, 72.5, 55.7; m/z (ESI) 235 ([M-
HI, 95 %).
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8. 1-(4-Methoxyphenoxy)-3-phenoxypropan-2-ol 11.

oL U,

This compound has been reported and fully characterized.

Zvagulis, A.; Bonollo, S.; Lanari, D.; Pizzo, F.; Vaccaro, L. Adv. Syth. Catal, 2010, 352, 2489-2496.

Epoxide ring opening

To a solution of PdCl, (5 mg, 0.03 mmol, 0.01 eq), TBAB (257 mg, 0.80 mmol, 0.25 eq) and K,COs (110
mg, 0.8 mmol, 0.25 eq) in deionized H,0 (25 mL) at 60 °C phenyl glycidyl ether (500 mg, 3.34 mmaol,
1 eq) and 4-methoxyphenol (455mg, 3.67 mmol, 1.1 eq) were added. The reaction mixture was then
stirred for 3.5 h at 60 °C and a further 12 hrs at rt. EtOAc (3 x 15 mL) was added to extract the
product from the aqueous solution. The organic layers were separated, combined, and dried over
Na,S0., before being concentrated under vacuum. The crude product was then purified by flash
chromatography using a graduated eluent mixture of EtOAc in Hexane (0-20%) to yield the product
as a white solid (419 mg, 1.53 mmol, 46%).

ATH using [(R,R)Teth-TsDpen RuCl]

A catalytic amount of [(R,R) Teth-TsDpen RuCl] (8.3 mg, 13.4 umol, 0.005 eq) was measured and
dissolved in of 5:2 formic acid/triethylamine azeotrope (0.3 mL). After stirring for 15 min the ketone,
1-(4-methoxyphenoxy)-3-phenoxypropan-2-one (75.5 mg, 0.28 mmol, 1 eq) was added and the
reaction mixture was allowed to stir at rt for 12 h. A saturated solution of NaHCOs3 (5 mL) was then
added dropwise to quench the reaction. Et,0 (3 x 5 mL) was then used to extract the product from
the aqueous layer. The combined organic layers were then dried over Na,SO; filtered and
concentrated under vacuum to yield the crude product as a red oil. The crude product was then
purified by flash chromatography using 30% EtOAc in hexane eluent. This yielded the product as a
clear oil (61.7 mg, 0.225 mmol, 80.9%).

Mp 70.0 °C -70.8 °C; [a]p % +0.12 (¢ 6.3 in CDCl3) 7% ee (R) ; vmax3479, 3012, 2948, 1510, 1117 and
748 cm®; 64 (300 MHz, CDCl3) 7.30 (2H, m, ArH), 6.80 — 7.02 (7H, m, ArH), 4.33 —4.42 (1H, quin, J=
5.3 Hz, HOCH), 4.05 - 4.20 (4H, m, CH,CHOHCH_), 3.77 (3H, s, OCH3), 2.63 (1H, d, J = 5.0 Hz, OH); 6¢
(75 MHz, CDCls) 158.38, 154.15, 152.54, 129.53, 121.22, 115.53, 114.66, 114.52, 69.42, 68.84, 68.61
and 55.70; m/z (El) 297 [M+Na}".

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) S minor isomer 21.5 min, R major isomer 24.9 min
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8. 1-(4-Methoxyphenoxy)-3-phenoxypropan-2-one.
O

o Mo
S O

This compound is novel

Swern Oxidation

A 2M solution of oxalyl chloride in DCM (1.45 mL, 2.9 mmol, 2 eq) was further diluted with DCM
(10ml) and cooled to -78 °C. Anhydrous DMSO (452.4 mg, 0.41 mL, 5.8 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-(4-methoxyphenoxy)-3-phenoxypropan-
2-ol (400 mg, 1.45 mmol, 1 eq), was then added and the mixture was stirred for another 20 min. TEA
(1.02 g,1.41 mL, 10.15 mmol, 7 eq) was then added dropwise and the mixture was stirred for 12 h.
the reaction was then quenched with water (10 mL) and the product was extracted using DCM (3 x
10 mL). the combined organic layers were then dried over Na,SO,4 and concentrated under vacuum
to yield crude product, which was subsequently purified by flash column chromatography using a
graduated eluent mixture of EtOAc in Hexane (0-20%) to yield pure ketone product as a colourless oil
(190 mg, 0.69 mmol, 48%).

(found(ESI): [M+Na]*, 295.0938. C1sH16NaO, requires 295.0941); vmax 2904, 2834, 1740, 1597, 1504,
1430, 1214, 1108, 1030 and 750 cm™%;3y (400 MHz, CDCl3 ) Shift = 7.26 - 7.33 (2H, m, ArH), 7.00 (1H,
t,J = 7.4 Hz, ArH), 6.90 (2H, d, J = 8.1 Hz, ArH), 6.80 - 6.88 (4H, m, ArH), 4.86 (2H, s, CH.), 4.81 (2H, s,
CH.), 3.76 (3H, s, OCHs); 8¢ (100 MHz, CDCls) 202.92, 157.63, 154.71, 151.80, 129.75, 121.98, 115.76,
114.85, 114.62, 72.54, 71.62 and 55.71; m/z (ESI) 295 [M+Na] .

9. 1-(4-Chlorophenoxy)-3-phenoxypropan-2-ol, 12.

O\)Oi/o O\/Z)Q/O
JITT0 00

This compound is known and fully characterized.

Wu, X.; Li, X.; King, F.;Xiao, J. Angew. Chem. Int. Ed, 2005, 44, 3407-3434.

Epoxide ring opening

A solution of PdCl; (5.8 mg, 33 umol, 0.01 eq), TBAB (267 mg, 0.83 mmol, 0.25 eq) and K,CO3 (115
mg, 0.83 mmol, 0.25 eq) in H,O (12 mL) was heated to 60 °C. To the mixture phenyl glycidyl ether
(500 mg, 3.3 mmol, 1 eq) and 4-chlorophenol ( 424 mg, 3.3 mmol, 1 eq) were added and the mixture

was stirred at 60 °C for 24 hrs. The product was then extracted using EtOAc (3 x 20 mL) and the
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combined organic layer were dried over Na,SO, before being concentrated under vacuum. The crude
product was then purified by flash column chromatography using a graduated eluent mixture of
EtOAc in Hexane (0 - 10 %) to yield the pure product as a colourless oil (555.8 mg, 1.99 mmol, 60.5
%).

ATH using [(R,R)Teth-TsDpen RuCl]

To a solution of [(R,R) Teth-TsDpen RuCl] (0.8 mg, 1.36 umol, 0.005 eq) in 5:2 formic
acid/triethylamine azeotrope (1 mL) the ketone, 1-(4-chlorophenoxy)-3-phenoxypropan-2-one (75
mg, 0.27 mmol, 1 eq), was added and the reaction was then stirred overnight. The reaction mixture
was then diluted with Et;0 and quenched with NaHCOs3 until basic. The product was then extracted
with Et,0 (3 x 5 mL) and the combined organic layers were dried over Na,SO4 before being
concentrated under vacuum to give the crude product. The crude was then purified by flash column
chromatography to yield the product as a white solid (47.4 mg, 0.17 mmol, 63 %).

Mp 65.8 — 66.7 °C; [a]p® +1.27 ° (¢ 0.18 in CDCls) 5.2 % ee (S); Vmax 3508, 2947, 2928, 2873, 1588,
1487, 1441, 1230, 1011, 820, 756 and 674 cm™; 84 (500 MHz, CDCls) 7.30 (2H, t, J = 8.0 Hz, ArH), 7.20
-7.27 (2H, m, ArH), 6.98 (1H, t, J = 7.4 Hz, ArH), 6.90 - 6.96 (2H, m, ArH), 6.82 - 6.89 (2H, m, ArH),
4.38 (1H, sxt, J = 5.3 Hz, CH), 4.02 - 4.23 (4H, m, (CH.)2), 2.54 - 2.67 (1H, m, OH); 8¢ (126 MHz, CDCls)
158.3, 157.0, 129.6, 129.4, 126.2, 121.3, 115.8, 114.5, 69.0, 68.7, 68.5; m/z (ESI) 301 ([M + Na]*, 99
%), 303 ([M + Na + 2]%, 35 %).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) S major isomer 10.9 min, R minor isomer 17.9 min.

9. 1-(4-Chlorophenoxy)-3-phenoxypropan-2-one.

CI OO\)\/OQ

This compound is has been reported but not fully characterised.

PCC oxidation

A stirred mixture of 1-(4-chlorophenoxy)-3-phenoxypropan-2-ol (300 mg, 1.07 mmol, 1 eq), sodium
acetate (175.5 mg, 2.14 mmol, 2 eq) and silica (460 mg) in DCM (5.4 mL) was cooled to 0 °C. PCC (462
mg, 2.14 mmol, 2 eq) was then added in portions and the mixture was allowed to warm to room
temperature overnight. The mixture had turned to a thick black tar and was subsequently filtered
through silica which was washed with DCM (3 x 30 mL). DCM was then removed under vacuum to

yield the crude product, which was then purified by flash column chromatography chromatography
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using a graduated eluent mixture of EtOAc in Hexane (0 - 40 %) to yield the pure product as a
colourless oil (114.5 mg, 0.41 mmol, 39 %).

(found (ESI): [M-H]’, 275.0478. C15H1,*°ClOs requires M, 275.0480); vmax 3100, 3061, 3041, 2962,
2897, 1736, 1596, 1586, 1488, 1424, 1233, 1060, 822 and 748 cm%; &4 (500 MHz, CDCls) 7.29 - 7.39
(2H, m, ArH), 7.22 - 7.29 (2H, m, ArH), 7.03 (1H, t, J = 7.4 Hz, ArH), 6.92 (2H, d, /= 7.8 Hz, ArH), 6.78 -
6.87 (2H, m, ArH), 4.90 (2H, s, CH), 4.84 (2H, s, CH3); dc (126 MHz, CDCl;) Shift = 202.1, 157.4, 156.2,
129.8,129.6, 126.9, 122.1, 115.9, 114.5, 71.7, 71.7; m/z (ESI) 275 ([M-H]', 99 %), 277 ([M-H+2],
35%).

tert-Butyl (4-hydroxyphenyl)carbamate.

jon
BocHN

This compound is known and fully characterized.

Clegg, N. J.; Paruthiyil, S.; Leitman, D.C.; Scanlan, T. S. J. Med. Chem, 2005, 48, 5989-6003.

Boc protection of amine

To a stirred solution of 4-aminophenol (1.01 g, 9.26 mmol, 1 eq) in THF (10 mL), di-tert-
butyldicarbamate (2.2 g, 10.1 mmol, 1.1 eq) was added. The mixture was stirred for 12 hrs. stirring
was stopped and THF was removed under vacuum to yield the product as a white solid (1.93 g, 9.21
mmol, 99.46 %) which was pure enough to continue reaction sequence.

Vmax 3359, 2977, 2935, 1695, 1513, 1227, 1160, 1057, 828, 627 and 515 cm™; 64 (400 MHz, CDCls)
7.13-7.23 (2H, m, ArH), 6.71 - 6.78 (2H, m, ArH), 6.34 (1H, br. s., NH), 5.12 (1H, s, OH), 1.52 (9H, s, 3
x CHs); 8y (100 MHz, CDCls) 151.9, 131.1, 121.3, 115.7, 28.4; m/z (ESI) 208.1 ([M — H]", 100 %).

10. tert-Butyl (4-(2-hydroxy-3-phenoxypropoxy)phenyl)carbamate 14.
OH

o Lo
BOCHN/©/ \©

This compound is novel.

Epoxide ring opening

A solution of PdCl; (16.3 mg, 6.1 umol, 0.01 eq), TBAB (740.6 mg, 2.3 mmol, 0.25 eq) and K;COs
(317.4 mg, 2.3 mmol, 0.25 eq) in water (50 mL) was heated to 60 °C. Phenyl glycidyl ether (1.36 ml,
1.5 2g, 10.2 mmol, 1.1 eq) and tert-butyl (4-hydroxyphenyl)carbamate (1.92 g, 9.23 mmol, 1 eq)

were added and the mixture was stirred for 48 h. The mixture was cooled to rt and ethyl acetate (3 x
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30 mL) was used to extract the product. The combined organic layers were then dried over Na,SO4
and concentrated under vacuum to yield the crude product as a black oil. The crude was then
purified by flash column chromatography using a graduated eluent mixture of EtOAc in Hexane (O -
100 %) to yield the pure product as a white solid (3.07 g, 8.54 mmol, 93.3 %).

ATH using [(R,R)Teth-TsDpen RuCl]

To a stirring mixture of [(R,R) Teth-TsDpen RuCl] (1.2 mg, 1.5 pumol, 0.5 %) and 5:2 formic
acid/triethylamine azeotrope (1 mL) was added tert-butyl (4-(2-hydroxy-3-
phenoxypropoxy)phenyl)carbamate (87.4 mg, 0.24 mmol, 1 eq). The resulting mixture was stirred for
18 hrs. NaHCOs was added dropwise until the mixture was neutral and the product was extracted
using Et;0 (3 x 5 mL). The combined organic layers were dried over Na,SO4and concentrated under
vacuum to yield the crude product, which was then then purified by flash column chromatography.
The pure product was isolated as a white solid (63.2 mg, 0.18 mmol, 75%).

[alo®+ 2.196 (c 0.305 in CDCls); Mp 52.4 — 52.9 °C; (found (ESI): [M-H], 358.1656. C20H24NOs"
requires 358.1660); vmax 3366, 2980, 2934, 2876, 1696, 1598, 1518, 1229, 1161 and 751 cm™; &4 (500
MHz, CDCls) 7.26 - 7.34 (4H, m, ArH), 6.92 - 7.02 (4H, m, ArH), 6.88 (2H, d, J = 9.0 Hz, ArH), 6.50 (1H,
br.s., NH), 4.39 (1H, d, J = 5.0 Hz, HOCH), 4.09 - 4.20 (4H, m, 2 x CH.), 2.83 (1H, d, J = 4.9 Hz, OH),
1.54 (9H, s, 3 x CHs); 8x ( 125 MHz, CDCls) 158.44, 154.50, 132.02, 129.58, 121.27, 115.01, 114.59,
70.41, 69.20, 68.83, 68.69, 63.67 and 28.40; m/z (ESI) 382.2 [M + Na]".

Enantiomeric excess determined by HPLC analysis (Chirelcel IB, 0.46 cm x 25 cm, EtOAc:Hexane 1:1,

1 ml/min, T=30°C) Sisomer 5.6 min, R isomer 6.4 min.

10. tert-Butyl (4-(2-oxo-3-phenoxypropoxy)phenyl)carbamate.
O

o o
BOCHN/©/ \©

This compound is novel.

Swern oxidation

A 2M solution of oxalyl chloride in DCM (2.78 mL, 5.6 mmol, 2 eq) was further diluted with DCM (15
mL) and cooled to -78 °C. Anhydrous DMSO (867 mg, 0.78 mL, 11.1 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 mins. The alcohol, tert-butyl (4-(2-hydroxy-3-
phenoxypropoxy)phenyl)carbamate (959 mg, 2.7 mmol, 1 eq), was then added and the mixture was
stirred for another 20 mins. TEA (1.96 g, 2.7 mL, 19.5 mmol, 7 eq) was then added dropwise and the
mixture was stirred for 12 hrs. The reaction was then quenched with water (20 mL) and the product

was extracted using DCM (3 x 15 mL). The combined organic layers were then dried over Na,SO4 and
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concentrated under vacuum to yield crude product, which was subsequently purified by flash
column chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 30 %) to yield the
pure ketone product as a white solid (180.8 mg, 0.51 mmol, 18.9%).

Mp 92.8 — 97.9 °C; (found (ESI): [M-H]’, 356.1507. C30H2:NOs" requires 356.1503); vmax 3344, 2981,
2936, 2900, 1740, 1686, 1515, 1153, 1059, 823 and 753 cm %; &4 (500 MHz, CDCl5) 7.27 - 7.35 (4H, m,
ArH), 6.99 - 7.04 (1H, m, ArH), 6.92 (2H, d, J = 7.9 Hz, ArH), 6.83 - 6.88 (2H, m, ArH), 6.36 (1H, br.s.,
NH), 4.87 (2H, s, CH>), 4.85 (2H, s, CHz), 1.51 (9H, s, 3 x CH3); 64 (125 MHz, CDCls) 202.65, 157.55,
153.54, 132.69, 129.73, 122.00, 115.12, 114.57, 72.11, 71.60 and 28.33; m/z (ESI) 356.1 ([M — HT,
100 %).

11. 1-(4-Chlorophenoxy)-3-(4-methoxyphenoxy)propan-2-ol 13.

OH OH
o Ao o _X_o
Cl OMe CI OMe

This compound is known and fully characterized.

Surendra, K.; Srilakshmi Krishnaveni, N.; Nageswar, Y. V. D.; Rama Rao, K. J. Org. Chem, 2003, 68,
4994-4995.

Epoxide ring opening

A solution of PdCl; (4.8 mg, 27 umol, 0.01 eq), TBAB (219 mg, 0.68 mmol, 0.25 eq) and K,CO3 (94 mg,
0.68 mmol, 0.25 eq) in H,0 (12 mL) was heated to 60 °C. To the mixture 2-((4-
methoxyphenoxy)methyl)oxirane (500 mg, 2.7 mmol, 1 eq) and 4-chlorophenol (346 mg, 2.7 mmol, 1
eq) were added and the mixture was stirred at 60 °C for 24 hrs. The product was then extracted
using EtOAc (3 x 30 mL) and the combined organic layers were dried over Na,SO,4 before being
concentrated under vacuum. The crude product was then purified by flash column chromatography
using a graduated eluent mixture of EtOAc in Hexane (0 - 40 %) to to yield the pure product as a
white solid (623.3 mg, 2.02 mmol, 75 %).

ATH using [(R,R)Teth-TsDpen RuCl]

To a solution of [(R,R) Teth-TsDpen RuCl] (1.0 mg, 1.62 umol, 0.005 eq) in 5:2 formic
acid/triethylamine azeotrope (0.5 mL) the ketone, 1-(4-chlorophenoxy)-3-(4-
methoxyphenoxy)propan-2-one (99.3 mg, 0.32 mmol, 1 eq), was added and the reaction was then
stirred overnight. The reaction mixture was then diluted with Et,0 and quenched with NaHCOs3 until
basic. The product was then extracted with Et,0 (3 x 10 mL) and the combined organic layers were

dried over Na;SO. before being concentrated under vacuum to give the crude product. The crude
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was then purified by flash column chromatography to yield the product as a white solid (94.8 mg,
3.08 mmol, 95 %).

Mp 92.8 — 93.8 °C; [a]p?® -1.13 ° (¢ 0.36 in CDCls) 12 % ee (S); &4 (500 MHz, CDCls) 7.21 - 7.27 (2H, m,
ArH), 6.80 - 6.90 (6H, m, ArH), 4.36 (1H, sxt, J = 5.3 Hz, CH), 4.05 - 4.16 (4H, m, (CH2),), 3.77 (3H, s,
OCHs3), 2.55 (1H, d, J = 5.3 Hz, OH); 6c (125 MHz, CDCls) 157.1, 154.3, 152.5, 129.4, 126.2, 115.9,
115.6,114.7,69.4, 69.1, 68.9, 55.7; m/z (ESI) 331 ([M+Na]*, 100%), 333 ([M+Na+2]*, 30%).
Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) S major isomer 15.5 min, R minor isomer 20.7 min.

11. 1-(4-Chlorophenoxy)-3-(4-methoxyphenoxy)propan-2-one.
0]

o o

This compound is novel.

e

PCC oxidation

A stirred mixture of 1-(4-chlorophenoxy)-3-(4-methoxyphenoxy)propan-2-ol (500 mg, 1.62 mmol, 1
eq), sodium acetate (266 mg, 3.24 mmol, 2 eq) and silica (704 mg) in DCM (8.2 mL) was cooled to 0
°C. PCC (216 mg, 3.24 mmol, 2 eq) was then added in portions and the mixture was allowed to warm
to room temperature overnight. The mixture had turned to a thick black tar and was subsequently
filtered through silica which was washed with DCM (3 x 30 mL). DCM was then removed under
vacuum to yield the crude product, which was then purified by flash column chromatography using a
graduated eluent mixture of EtOAc in Hexane (0 - 15 %) to to yield the pure product as a white solid
(114.2 mg, 0.37 mmol, 23 %).

Mp 69.7 — 73.3 °C; (found (ESI): [M+Na]*329.550. Ci6H15>°>CINaO, requires 329.0551); Vimax 2892,
2836, 1736, 1490, 1237, 1167, 1184, 1032, 820 and 753 cm %; 84 (500 MHz, CDCl3) 7.26 (2H, s, ArH),
6.80 - 6.89 (6H, m, ArH), 4.89 (2H, s, CH.), 4.79 (2H, s, CH>), 3.78 (3H, s, OCH3); 6c(126 MHz, CDCl3)
202.5,156.2, 154.8, 151.7, 129.6, 126.9, 116.0, 115.7, 114.9, 72.6, 71.8, 55.7; m/z (ESI) 305 ([M-HJ,
100%), 307 ([M-H+2]", 30 %).

12. 1-(2,6-Dimethoxyphenoxy)-3-isopropoxypropan-2-ol 15.
OMe OH OMe OH
©:O\)\/O ©io\/v\/o
Y ©) Y
OMe OMe
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This compound is novel.

Epoxide ring opening

A solution of PdCl; (5.7 mg, 3.2 umol, 0.01 eq), TBAB (261 mg, 0.81 mmol, 0.25 eq) and K,CO3 (112
mg, 0.81 mmol, 0.25 eq) in H,0 (12 mL) was heated to 60 °C. To the stirring mixture 2,6
dimethoxyphenol (500 mg, 3.24 mmol, 1 eq) and glycidyl isopropyl ether (415 mg, 3.57 mmol, 1.1
eq) were added. The mixture was stirred for 12 h before the organics were extracted with EtOAc (3 x
10 mL). The combined organic layers were dried over Na,SO. and concentrated under vacuum to
give a black oil. The crude product was then purified by flash column chromatography using a
graduated eluent mixture of EtOAc in Hexane (0 - 50 %) to give a colourless oil (662 mg, 2.45 mmol,
73 %).

ATH using [(R,R)Teth-TsDpen RuCl]

The ketone, 1-(2,6-dimethoxyphenoxy)-3-isopropoxypropan-2-one (100 mg, 0.37 mmol, 1 eq) was
added to a stirring mixture of [(R,R) Teth-TsDpen RuCl] (1.1 mg, 1.85 pmol, 0.005 eq) and 5:2 formic
acid/triethylamine azeotrope (1 mL). The reaction mixture was then stirred overnight. The mixture
was quenched with a saturated solution of NaHCO3 until basic and the crude product was extracted
with Et,0 (3 x 5 mL). Combined organics were then dried over Na,SO, and concentrated under
vacuum. The crude product was then purified by flash column chromatography to yield the pure
product as a colourless oil (71 mg, 0.26 mmol, 71 %).

[a]p3! +7.8 ° (c 0.405 in CDCl3) 16% ee (S); (found (ESI): [M+Na]* 293.1360 C14H,2NaOs requires
293.1359); vmax 3498, 2969, 2938, 2838, 1596, 1477, 1295, 1252, 1106, 1010, 774 and 729 cm™?; &y
(300 MHz, CDCls) 7.01 (1H, t, / = 8.4 Hz, ArH), 6.59 (2H, d, J = 8.4 Hz, ArH), 4.23 (1H, dd, J = 10.3 Hz, J
= 2.8 Hz, CHH), 3.96 - 4.06 (1H, m, CH), 3.92 (1H, dd, J =9.9 Hz, J = 7.6 Hz, CHH), 3.87 (6H, s,
Ar(OCHs),), 3.61 (1H, dt, J=12.2 Hz, J = 6.1 Hz, HOCH), 3.53 (2H, d, /= 5.3 Hz, CH.), 1.17 (6H, d, J =
6.1 Hz, (CHs)2); 8¢ (75 MHz, CDCls) 153.3, 137.0, 123.9, 105.2, 76.1, 72.1, 69.6, 68.8, 56.1, 22.0; m/z
(ESI) 293 ([M + Nal*, 100 %), 271 ([M + H]*, 4 %).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) R minor isomer 8.8 min, S major isomer 9.6 min.

12. 1-(2,6-Dimethoxyphenoxy)-3-isopropoxypropan-2-one.
OMe O

This compound is novel.

Swern oxidation
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A 2M solution of oxalyl chloride in DCM (1.5 mL, 3.0 mmol, 2 eq) was further diluted with DCM (10
mL) and cooled to -78 °C. Anhydrous DMSO (464 mg, 0.42 mL, 5.9 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 mins. The alcohol, 1-(2,6-dimethoxyphenoxy)-3-(4-
methoxyphenoxy)propan-2-ol (500 mg, 1.49 mmol, 1 eq) was then added and the mixture was
stirred for another 20 mins. TEA (1.05 g, 1.45 mL, 10.4 mmol, 7 eq) was then added dropwise and
the mixture was stirred for 12 hrs. The reaction was then quenched with water (15 mL) and the
product was extracted using DCM (3 x 20 mL). The combined organic layers were then dried over
Na,S0, and concentrated under vacuum to yield crude product, which was subsequently purified by
flash column chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 50 %) to
yield pure ketone product as a white solid (304.4 mg, 0.91 mmol, 62 %).

(found (ESI): M* + Na, 291.1203. C14H20NaOs requires 291.1203); vmax 2970, 2939, 2838, 1736, 1597,
1477, 1253, 1105, 1034, 772 and 729 cm™; 1H NMR (400 MHz, CDCls) 7.01 (1H, t, J = 8.4 Hz, ArH),
6.58 (2H, d, J = 8.4 Hz, ArH), 4.63 (2H, s, CHz), 4.63 (2H, s, CH.), 3.84 (6H, s, Ar(OCHs)2), 1.23 (6H, d, J
= 6.1 Hz, (CHs)2); 3C NMR (101 MHz, CDCls) 206.2, 152.9, 136.8, 124.1, 105.1, 77.3, 72.6, 72.0, 56.0,
21.8; m/z (ESI) 269 ([M + H]*, 30 %), 291 ([M + NaJ*, 97 %).

13. 1-(2,6-Dimethoxyphenoxy)-3-phenoxypropan-2-ol 16.
OMe

OH OH
O\)\/OD O\/k/o
©/ ®)
MeO MeO

This compound is novel

OMe

Epoxide ring opening

A solution of PdCl, (16.8 mg, 0.09 mmol, 0.03 eq), TBAB (271.4 mg, 0.84 mmol, 0.25 eq) and K,COs;
(116.4 mg, 0.84 mmol, 0.25 eq) in water was prepared and heated to 60 °C. Phenyl glycidyl ether
(0.45 mL, 500 mg, 3.34 mmol, 1 eq) was then added to the stirring mixture along with 2,6 dimethoxy
phenol ( 581.4 mg, 3.77 mmol, 1.1 eq). The reaction was then stirred for 3.5 h at 60 °C before being
allowed to cool to rt and stirred for 12 h. The product was then extracted using EtOAc (3 x 20 mL).
The combined organic layers were then dried over sodium sulphate and concentrated under vacuum
to yield the black crude product, which was then purified by flash chromatography using a graduated
eluent mixture of EtOAc in Hexane (0 - 50 %) to yield the product as a colourless oil (369.3 mg, 1.21
mmol, 36.2 %).

ATH using [(R,R)Teth-TsDpen RuCl]

To a stirring solution of [(R,R) teth-TsDpen RuCl] (1.9 mg, 1.49 pumol, 0.5 %) in 5:2 formic

acid/trimethylamine azeotrope (0.6 mL) was added 1-(2,6-dimethoxyphenoxy)-3-phenoxypropan-2-

526



one (76.8 mg, 0.25 mmol, 1 eq). The mixture was stirred at room temperature for 48 h. mixture was
diluted with Et,0 (5mL) and a saturated solution of NaHCO3; was added dropwise to neutralise the
formic acid. The aqueous layer was extracted with Et,0 (3 x 5 mL) and the combined organic layers
were dried over Na,SO,4 before concentrating under vacuum to yield crude product. The product was
then purified by flash column chromatography to yield the pure product as a colourless oil (35.6 mg,
0.12 mmol, 48%).

[a]p®-25.43 ° (¢ 0.23 in CDCl3) 42 % ee (R); (found (El): [M+Na]*, 327.1203. C;17H20NaOs requires
327.1284); vmax 3483, 2939, 2837, 1596, 1476, 1245, 1104, 1016, 753, 728 and 690 cm™; y (400
MHz, CDCl3) 7.15-7.23 (1H, m, ArH), 6.94 (1H, t, J = 8.4 Hz, ArH), 6.81 - 6.90 (2H, m, ArH), 6.51 (1H,
d,J=8.4 Hz, ArH), 4.23 (1H, dd, J = 10.5 Hz, J = 3.2 Hz, CHH), 4.12 - 4.20 (1H, m, HOCH), 3.97 - 4.06
(3H, m, CH»+CHH), 3.96 (1H, d, J = 4.0 Hz, OH), 3.78 (6H, s, 2 x OCH3); d¢c (100 MHz, CDCls) 158.65,
153.14, 136.94, 129.31, 120.79, 114.48, 105.06, 75.70, 68.35 and 55.96; m/z (ESI) 327.1 (M + Nal*,
95 % ).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) S minor isomer 14.2 min, R major isomer 18.5 min.

13. 1-(2,6-Dimethoxyphenoxy)-3-phenoxypropan-2-one.
0 OMe

O\)]\/O
©/ MeO
This compound is novel
Swern Oxidation
A 2M solution of oxalyl chloride in DCM (0.66 mL, 1.32 mmol, 2 eq) was further diluted with DCM (5
mL) and cooled to -78 °C. Anhydrous DMSO (206 mg, 0.19 mL, 2.6 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-(2,6-dimethoxyphenoxy)-3-
phenoxypropan-2-ol (198 mg, 0.65 mmol, 1 eq), was then added and the mixture was stirred for
another 20 min. TEA (466 mg, 0.64 mL, 4.62 mmol, 7 eq) was then added dropwise and the mixture
was stirred for 12 hrs. The reaction was then quenched with water (10 mL) and the product was
extracted using DCM (3 x 10 mL). The combined organic layers were then dried over Na,SO4 and
concentrated under vacuum to yield the crude product, which was subsequently purified by flash
column chromatography using a 1:1 EtOAC:Hexane eluent to yield the pure ketone product as a
colourless oil (123 mg, 0.41 mmol, 63%).

(found (ESI): [M+Na]*, 325.1046. C17H1sNaOs requires M, 325.1052); vmax 3005, 2967, 2840, 1743,
1593, 1477, 1298, 1255, 1113, 1032 and 767 cm'%; 8, (400 MHz, CDCls) 7.26 - 7.33 (2H, m, ArH), 6.99
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-7.07 (1H, m, ArH), 6.92 - 6.99 (3H, m, ArH), 6.59 (2H, d, J = 8.4 Hz, ArH), 5.22 (2H, s, CH2), 4.71 (2H,
s, CH2), 3.83 (6H, s, 2 x OCHs); 8¢ (100 MHz, CDCls) 203.87, 157.94, 152.74, 136.69, 129.48, 124.26,
121.44, 114.65, 105.06, 77.36, 71.34 and 55.93; m/z (ESI) 325.1 ([M + Nal*, 53%).

14. 1-(2,6-Dimethoxyphenoxy)-3-(4-methoxyphenoxy)propan-2-ol 17.

OH OMe OH
O\)\/OD O\/'\/O
MeO MeO MeO MeO

This compound is novel.

OMe

Epoxide ring opening

A solution of PdCl; (4.7 mg, 27 pumol, 0.01 %), TBAB (217 mg, 0.68 mmol, 0.25 eq) and K,COs (93.1
mg, 0.68 mmol, 0.25 eq) in H,0 (12 mL) was heated to 60 °C. To the solution 2-((4-
methoxyphenoxy)methyl)oxirane (500 mg, 2.7 mmol, 1 eq) and 2,6 dimethoxyphenol (416 mg, 2.7
mmol, 1 eq) was added and the reaction was stirred for 12 h. The reaction mixture was allowed to
cool to room temperature and the product was extracted with EtOAc (3 x 20 mL). The combined
organic layers were then dried over Na,SO. and concentrated under vacuum to yield the crude
product as a black oil. The crude product was then purified by flash column chromatography using a
graduated eluent mixture of EtOAc in Hexane (0 - 20 %) to yield the pure product as a colourless oil
(524 mg, 1.57 mmol, 57 %).

ATH using [(R,R)Teth-TsDpen RuCl]

The ketone, 1-(2,6-dimethoxyphenoxy)-3-(4-methoxyphenoxy)propan-2-one (100 mg, 0.30 mmol, 1
eq), was added to a stirring mixture of [(R,R) TsDpen-teth RuCl] (0.93 mg, 1.5 umol, 0.005 eq) in 5:2
formic acid/triethylamine azeotrope (1 mL). The mixture was stirred for 12 h before being quenched
with a saturated solution of NaHCO3, dropwise, until basic. The product was then extracted using
Et,0 (3 x 5 ml), the combined organic layers were dried using Na,SO4and concentrated under
vacuum to yield a crude red oil. The crude product was then purified by flash column
chromatography to yield the pure product as a colourless oil (60.4 mg, 0.18 mmol, 60 %).

[a]p® -4.48 (c 0.91 in CDCl3) 33 % ee (R); (found (ESI): [M+Na]*, 357.1311. C1sH2;,NaOs requires
357.1309); Vmax 3492, 2985, 2860, 1690, 1563, 1487, 1234, 1109 and 765 cm™; 8,4 (500 MHz, CDCls)
7.04 (1H, t, J = 8.4 Hz, ArH), 6.80 - 6.91 (4H, m, ArH), 6.61 (2H, d, J = 8.4 Hz, ArH), 4.32 (1H, dd, J =
10.6 Hz, J = 3.1 Hz, CHH), 4.21 - 4.27 (1H, m, HOCH), 4.07 - 4.11 (1H, m, CHH), 4.06 (3H, d, J = 4.4 Hz,
CH,+ HCOH), 3.88 (6H, s, (OCHs)2), 3.78 (3H, s, OCH3); ¢ (126 MHz, CDCls) 154.0, 153.2, 153.0,
137.0, 124.1, 115.5, 114.6, 105.2, 75.9, 69.3, 69.0, 56.1 and 55.7; m/z 357 ([M + Na]*, 100%), 335 ([M
+ HJ*, 10 %).
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Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane :9,

1 mL/min, T=30°C, 254 nm) S minor isomer 19.2 min, R major isomer 21.5 min.

14. 1-(2,6-Dimethoxyphenoxy)-3-(4-methoxyphenoxy)propan-2-one.
0] OMe

OOJ&O
MeO MeO

This compound is novel.

Swern oxidation

A 2M solution of oxalyl chloride in DCM (1.5 mL, 3.0 mmol, 2 eq) was further diluted with DCM (10
mL) and cooled to -78 °C. Anhydrous DMSO (464 mg, 0.42 mL, 5.9 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 mins. The alcohol, 1-(2,6-dimethoxyphenoxy)-3-(4-
methoxyphenoxy)propan-2-ol (500 mg, 1.49 mmol, 1 eq) was then added and the mixture was
stirred for another 20 mins. TEA (1.05 g, 1.45 mL, 10.4 mmol, 7 eq) was then added dropwise and
the mixture was stirred for 12 hrs. The reaction was then quenched with water (15 mL) and the
product was extracted using DCM (3 x 20 mL). The combined organic layers were then dried over
Na,SO4 and concentrated under vacuum to yield crude product, which was subsequently purified by
flash column chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 40 %) to
yield pure ketone product as a white solid (304.4 mg, 0.91 mmol, 62 %).

Mp 102.8 — 103.4 °C; (found (ESI): [M+H]*, 355.1154. C15H20NaOg requires 355.1152); vmax 3007,
2962, 2893, 2838, 1743, 1597, 1479, 1112, 1025, 822 and 713 cm™%; 8,4 (500 MHz, CDCls) 7.05 (1H, t, J
= 8.4 Hz, ArH), 6.89 - 6.95 (2H, m, ArH), 6.82 - 6.89 (2H, m, ArH), 6.61 (2H, d, J = 8.4 Hz, ArH), 5.19
(2H, s, CH2), 4.72 (2H, s, CH>), 3.86 (5H, s, (OCH3)2), 3.79 (3H, s, OCH3); d¢c (126 MHz, CHLOROFORM-d)
Shift = 204.3, 154.4, 152.8, 152.2, 136.7, 124.3, 115.8, 114.7, 105.1, 77.4, 72.3, 56.0 and 55.7; m/z
(ESI) 331 ([M - H], 100 %), 324.

tert-Butyl (2-hydroxyphenyl)carbamate.

OH
NHBoc

This compound is known and fully characterized.
Varala, R.; Nuvula, S.; Adapa, S. R. J. Org. Chem, 2006, 71, 8283-8286

Boc protection of amine.
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To a round bottom flask, 2-aminophenol (2.02g, 18.5 mmol, 1 eq) and di-tert-butyl dicarbamate (4.4
g, 20.1 mmol, 1.1 eq) was added and dissolved in anhydrous THF (20 mL). The mixture was stirred
for 18 hours. The THF was then removed under vacuum to yield crude product which was then
purified by flash column chromatography using a graduated eluent mixture of EtOAc in Hexane (O -
20 %) to yield pure product as a white solid (3.65 g, 17.5 mmol, 95.6 %).

Mp 146.4 — 147.4 °C; vmax 3425, 3289, 2984, 2968, 2932, 1688, 1612, 1519, 1453, 1224, 1146 and
748 cm; 84 (400 MHz, CDCls) 8.13 (1H, br.s., NH), 7.01 - 7.11 (2H, m, ArH), 6.94 - 6.98 (1H, m, ArH),
6.81-6.88 (1H, m, ArH), 6.66 (1H, br. s., OH), 1.53 (9H, s, 3 x CH3);d¢ (75 MHz, CDCls) 147.48, 125.63,
125.53, 121.39, 120.74, 118.91, 82.10 and 28.23; m/z (ESI) 232.1 (M + Na]*, 55%).

15. tert-Butyl (2-(2-hydroxy-3-isopropoxypropoxy)phenyl)carbamate 18.
NHBoc OH NHBoc

This compound is novel.

Epoxide ring opening

A solution of PdCl; (4.2 mg, 23.9 umol, 0.01 eq), TBAB (193 mg, 0.6 mmol, 0.25 eq) and K>COs; (83
mg, 0.6 mmol, 0.25 eq) in H,0 (10 mL) was heated to 60 °C. To the mixture isopropyl glycidyl ether
(305 mg, 2.63 mmol, 1.1 eq) and tert-butyl (2-hydroxyphenyl)carbamate (500 mg, 2.39 mmol, 1 eq)
were added and the mixture was stirred at 60 °C for 24 h. The product was then extracted using
EtOAc (3 x 20 mL) and the combined organic layer were dried over Na,SO,4 before being
concentrated under vacuum. The crude product was then purified by flash column chromatography
using a graduated eluent mixture of EtOAc in Hexane (0 - 40 %) to yield the pure product as a
colourless oil (653.6 mg, 2.01 mmol, 84 %).

ATH using [(R,R)Teth-TsDpen RuCl]

To a solution of [(R,R) Teth-TsDpen RuCl] (0.9 mg, 1.6 umol, 0.005 eq) in 5:2 formic
acid/trimethylamine azeotrope (1 mL) the ketone, tert-butyl (2-(3-isopropoxy-2-
oxopropoxy)phenyl)carbamate (100 mg, 0.31 mmol, 1 eq), was added and the reaction was then
stirred overnight. The reaction mixture was then diluted with Et,0 and quenched with NaHCOs3 until
basic. The product was then extracted with Et,0 (3 x 5 mL) and the combined organic layers were
dried over Na;SO. before being concentrated under vacuum to give the crude product. The crude
was then purified by flash column chromatography to yield the product as a colourless oil (77 mg,

2.4 mmol, 76 %).
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[a]o® +21.02 (c 0.205 in CDCls) 68 % ee (S); (found ESI: [M+H]*,348.1789. C17H,;NNaOs requires
348.1781); Vmax 3435, 2973, 2931, 2873, 1725, 1520, 1446, 1234, 1152, 1083, 1045 and 742 cm™; 8y
(400 MHz, CDCl3) 8.05 (1H, br. s., NH), 7.20 (1H, br. s., ArH), 6.86 - 7.01 (3H, m, ArH), 4.03 - 4.21 (3H,
m, CH2+ CH), 3.52 - 3.70 (3H, m, CHz + CH), 2.94 (1H, d, J = 4.9 Hz, CHOH), 1.54 (9H, s, (CH3)3), 1.20
(6H, d, J = 6.0 Hz, (CHs),); 0c (101 MHz, CDCls ) 152.8, 146.8, 128.5, 122.4, 121.6, 118.7, 112.0, 72.3,
70.5, 69.0, 68.8, 28.3, 21.9; m/z (ESI) 348 (M + Na]*, 100 %).

Enantiomeric excess determined by HPLC analysis (Chiralcel OD-H, 0.46 cm x 25 cm, iPrOH:Hexane

3:97, 1ml/min, 30 °C, 254 nm) S major isomer 17.5 min, R minor isomer 18.9 min.

15. tert-Butyl (2-(3-isopropoxy-2-oxopropoxy)phenyl)carbamate.
NHBoc @)

OQV,Y

This compound is novel.

Swern oxidation

A 2M solution of oxalyl chloride in DCM (1.54 mL, 3.07 mmol, 2 eq) was further diluted with DCM (10
mL) and cooled to -78 °C. Anhydrous DMSO (479 mg, 0.44 mL, 6.15 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol tert-Butyl (2-(2-hydroxy-3-
isopropoxypropoxy)phenyl)carbamate (500 mg, 1.54 mmol, 1 eq) was then added and the mixture
was stirred for another 20 min. TEA (1.08 g, 1.5 mL, 10.8 mmol, 7 eq) was then added dropwise and
the mixture was stirred for 24 h. Reaction was then quenched with water (10 mL) and the product
was extracted using DCM (3 x 10 mL). Combined organic layers were then dried over Na,SO, and
concentrated under vacuum to yield crude product, which was subsequently purified by flash
column chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 20 %) to yield
pure ketone product as a white solid (420 mg, 1.3 mmol, 84 %).

(found (ESI): 346.1625. M* + Na, C17H2sNNaOs requires 346.1625); vmax 3431, 2976, 2932, 2252, 1723,
1603, 1522, 1452, 1237, 1203, 908 and 727 cm™; *H NMR (500 MHz, CDCls) 8.11 (1H, br. s., NH), 7.43
(1H, br.s., ArH), 6.98 - 7.04 (1H, m, ArH), 6.95 (1H, td, J = 7.8 Hz, J = 1.6 Hz, ArH), 6.77 (1H, dd, J = 8.1
Hz, J = 1.1 Hz, ArH), 4.96 (2H, s, CHz), 4.22 (2H, s, CH.), 3.67 (1H, dt, J = 12.2 Hz, J = 6.1 Hz, CH), 1.55
(9H, s, (CHs)3), 1.24 (6H, d, J = 6.1 Hz, (CHs)2); 3C NMR (126 MHz, CDCls) 204.7, 152.8, 146.3, 129.1,
122.5,122.3,118.9, 112.4, 73.2, 72.8, 72.5, 28.3, 21.8; m/z (ESI): 322 ([M - H], 95 %),

16. tert-Butyl (2-(2-hydroxy-3-phenoxypropoxy)phenyl)carbamate 19.
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NHBoc OH NHBoc

SheacllChnns

This compound is novel.

Epoxide ring opening
A solution of PdCl; (4.2 mg, 2.4 umol, 0.01 eq), TBAB (193 mg, 0.6 mmol, 0.25 eq) and K,CO3 (82.8
mg, 0.6 mmol, 0.25 eq) in water (25 mL) was heated to 60 °C. Phenyl glycidyl ether (396 mg, 0.36 mL,
2.64 mmol, 1.1 eq) and tert-butyl (2-hydroxyphenyl)carbamate (426 mg, 2.04 mmol, 1eq) were then
added. The mixture was stirred at 60 °C for 12 h. The reaction was then cooled to room temperature
before the crude product was extracted from the aqueous solution with EtOAc ( 3 x 15 mL). The
combined organic layers were then dried over Na,SO4 and solvent was removed under vacuum to
yield the crude product as a black oil. The crude product was then purified by flash column
chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 50 %) to yield the pure
product as a colourless oil (665.4 mg, 1.85 mmol, 90.9 %).

ATH using [(R,R)Teth-TsDpen RuCl]
To 5:2 formic acid/triethylamine azeotrope (2 mL) was added [(R,R) Teth-TsDpen RuCl] (2.1 mg, 3.4
pmol, 0.5 %). The mixture was allowed to stir for 20 min before addition of tert-butyl (2-(2-oxo-3-

phenoxypropoxy)phenyl)carbamate (240 mg, 0.67 mmol, 1 eq), the mixture was then stirred for 48
h. A saturated solution of NaHCO3 was added dropwise until the mixture was neutral. The product
was then extracted from the aqueous layer using EtOAc (3 x 10 mL), and the combined organic layers
were dried over Na,SO4 and concentrated under vacuum to yield the crude product. The crude
product was purified by flash column chromatography to yield the pure product as a colourless oil
(180.1 mg, 0.508 mmol, 75.8 %, 46 % ee).

[a]p®® +2.2 (¢ 0.305 in CDCl3) 46 % ee (S); (found (ESI): [M-H]", 358.1651. C0H24NOs requires
358.1660); Vmax 3432, 2978, 2932, 1722, 1599, 1520, 1447, 1234,1152 and 728 cm%; &4 (400 MHz,
CDCls) 8.05 (1H, br. s., NH), 7.30 - 7.36 (2H, m, ArH), 7.14 (1H, s, ArH), 6.89 - 7.05 (6H, m, ArH), 4.45
(1H, sxt, J=5.2 Hz, HOCH), 4.10 - 4.30 (5H, m, 2 x CHz), 2.95 (1H, d, J = 5.0 Hz, OH), 1.55 (9H, s, 3 x
CH;); 6¢ ( 100 MHz, CDCls) 158.27, 152.88, 146.89, 129.56, 128.37, 122.72,121.91, 121.39, 119.12,
114.52, 112.02, 70.23, 68.75, 68.68 and 28.33; m/z (ESI) 358.1 [M—H]’, 100%).

Enantiomeric excess determined by HPLC analysis (Chirelcel IB, 0.46 cm x 25 cm, iPrOH:Hexane 1:9, 1

ml/min, T =30 °C) S major isomer 11.9 min, R minor isomer 17.8 min.

16. tert-Butyl (2-(2-oxo-3-phenoxypropoxy)phenyl)carbamate.
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NHBoc 0]

This compound is novel.

Swern oxidation

A 2M solution of oxalyl chloride in DCM (1.53 mL, 3.06 mmol, 2 eq) was further diluted with DCM (10
mL) and cooled to -78 °C. Anhydrous DMSO (477 mg, 0.44 mL, 6.12 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, tert-butyl (2-(2-hydroxy-3-
phenoxypropoxy)phenyl)carbamate (552 mg, 1.53 mmol, 1 eq), was then added and the mixture was
stirred for another 20 min. TEA (1.08 mg, 1.49 mL, 10.71 mmol, 7 eq) was then added dropwise and
the mixture was stirred for 12 h. The reaction was then quenched with water (20 mL) and the
product was extracted using DCM (3 x 15 mL). The combined organic layers were then dried over
Na,S0, and concentrated under vacuum to yield crude product, which was subsequently purified by
flash column chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 50 %) to
yield the pure ketone product as a colourless oil (419 mg, 1.17 mmol, 76.3%).

(found(ESI): [M+H]*, 358.1649. C30H24NOs requires 358.1654); vmax 3427, 2978, 2931, 1722, 1599,
1521, 1479, 1236, 1047 and 745 cm™; 64(400 MHz, CDCls) 8.14 (1H, br.s., NH), 7.32 - 7.38 (2H, m,
ArH), 6.90 - 7.10 (6H, m, ArH), 6.76 (1H, dd, J = 8.1 Hz, J = 1.3 Hz, ArH), 5.06 (2H, s, CH.), 4.78 (2H, s,
CH.), 1.56 (9H, s, 3 x CH3); 6¢ (100 MHz, CDCls) 202.48, 157.33, 152.75, 146.13, 129.82, 129.02,
122.67,122.39, 122.25, 119.02, 114.42, 112.25, 72.58, 71.75 and 28.33; m/z (ESI) 356.1 ([M - H];, 10
%).

17. tert-Butyl (2-(2-hydroxy-3-(4-methoxyphenoxy)propoxy)phenyl)carbamate 20.
NHBoc OH NHBoc

oL, O 0L

This compound is novel.

Epoxide ring opening

A stirred solution of PdCl, (2.7 mg, 15.3 umol, 0.01 eq), TBAB (111 mg, 0.35 mmol, 0.25 eq) and
K>COs (48.3 mg, 3,5 mmol, 0.25 eq) in H,O (6 mL) was heated to 60 °C. 2-((4-
Methoxyphenoxy)methyl)oxirane (212.3 mg, 1.18 mmol, 1 eq) was added along with tert-Butyl (2-
hydroxyphenyl)carbamate (317.2 mg, 1.52 mmol, 1.3 mmol) and the reaction was stirred for 12 h.

The mixture was cooled to room temperature and the product was extracted using EtOAc (3 x 10
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mL). The combined organic layers were then dried over Na,SO, and concentrated under vacuum to
yield a crude black oil. The crude product was then purified by flash column chromatography using a
graduated eluent mixture of EtOAc in Hexane (0 - 40 %) to yield the product as a colourless oil (369
mg, 0.94 mmol, 80 %).

ATH using [(R,R)Teth-TsDpen RuCl]

A mixture of [(R,R)-TsDpen-teth RuCl] (0.5 mg, 0.82 umol, 0.005 eq) and 5:2 formic
acid/triethylamine azeotrope (0.5 mL) was stirred at room temperature. to the stirring mixture tert -
butyl (2-(3-(4-methoxyphenoxy)-2-oxopropoxy)phenyl)carbamate (64 mg, 0.16 mmol, 1 eq) was
added and the resulting mixture was stirred for 48 h. The reaction was then quenched with a
saturated solution of NaHCOs, dropwise until basic, and Et,0 (3 x 10 mL) was used to extract the
product. The combined organic layers were dried over Na,SO4 and concentrated under vacuum to
yield a crude product as a red oil, which was the purified by flash column chromatography to yield
the product as a colourless oil (44.7 mg, 0.12 mmol, 72 %).

[a]o® +12.52 (c 0.19 in CDCl3) 54 % ee (S); (found (ESI) [M+Na]*, 412.1740. C,:H,7;NNaOs requires
412.1731); vmax 3433, 2977, 2933, 2833, 1723, 1601, 1506, 1227, 1152, 1024, 822 and 742 cm?; &y
(400 MHz, CDCl5) 8.03 (1H, br. s., NH), 7.14 (1H, br. s., ArH), 6.93 - 7.00 (2H, m, ArH), 6.79 - 6.93 (5H,
m, ArH), 4.40 (1H, sxt, J = 5.1 Hz, HOCH), 4.16 - 4.25 (2H, m, CHa), 4.07 - 4.11 (2H, m, CH>), 3.77 (3H,
s, OCH;), 3.02 (1H, d, J=5.10 Hz, OH), 1.52 (9H, s, 3 x CH3); 8¢ (100 MHzCDCls) 154.2, 152.9, 152.5,
146.9,128.4,122.7,121.8, 119.0, 115.6, 114.7, 112.0, 80.4, 70.3, 69.6, 68.7, 55.7 and 28.3; m/z (ESI)
388 ([M —HJ', 100 %).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) S major isomer 15.1 min, R minor isomer 17.3 min.

17. tert-Butyl (2-(3-(4-methoxyphenoxy)-2-oxopropoxy)phenyl)carbamate.
NHBoc 0]

o o
..

This compound is novel.

Swern oxidation

A 2M solution of oxalyl chloride in DCM (0.89 mL, 1.78 mmol, 2 eq) was further diluted with DCM (5
mL) and cooled to -78 °C. Anhydrous DMSO (273 mg, 0.25 mL, 3.5 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, tert-butyl (2-(3-(4-methoxyphenoxy)-2-
oxopropoxy)phenyl)carbamate (350 mg, 0.89 mmol, 1 eq), was then added and the mixture was

stirred for another 20 min. TEA (629 mg, 0.86 mL, 6.23 mmol, 7 eq) was then added dropwise and
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the mixture was stirred for 12 h. The reaction was then quenched with water (10 mL) and the
product was extracted using DCM (3 x 10 mL). The combined organic layers were then dried over
Na,SO4 and concentrated under vacuum to yield crude product, which was subsequently purified by
flash column chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 40 %) to
yield pure ketone product as a colourless oil (73.4 mg, 0.19 mmol, 21 %).

(found (ESI): [M-HJ", 386.1607. C21H25sNOs requires 386.1609); vmax 3426, 2977, 2932, 2834, 1723,
1522, 1479, 1451, 1230, 1151, 1026, 824 and 744 cm™; 84 (500 MHz, CDCl5) 8.13 (1H, d, J = 7.5 Hg,
OH), 7.39 (1H, br. s., NH), 6.99 - 7.05 (1H, m, ArH), 6.92 - 6.98 (1H, m, ArH), 6.88 (4H, s, ArH), 6.78 -
6.84 (1H, m, ArH), 6.76 (1H, dd, J = 8.1 Hz, J = 1.1 Hz, ArH), 5.05 (2H, s, CH3), 4.73 (2H, s, CH>), 3.80
(3H, s, OCH3s), 1.56 (9H, s, 3 x CH3s); 6c(125 MHz, CDCl3) 202.9, 154.8, 152.8, 151.5, 146.2, 129.1,
122.7,122.4,119.0, 115.5,114.9, 112.3, 80.4, 72.7, 55.7 and 28.4; m/z (ESI) 386 ([M — H], 50 %).

2-((2,6-Dimethoxyphenoxy)methyl)oxirane.
OMe
o

o <]

OMe

This compound is novel.

Sn2 reaction to form oxirane

A solution of 2,6 dimethoxyphenol (2.03, 13.2 mmol, 1 eq) and K,COs5 (3.67 g, 26.6 mmol, 2 eq) in
CHsCN (30 mL) was heated under reflux at 70 °C. To the solution epichlorohydrin (1.5 mL, 1.8 g, 19.5
mmol, 1.5 eq) was added and the mixture stirred for 48 hrs. The mixture was then filtered to remove
K2COs5 and concentrated under vacuum to give the crude product, which was then purified by flash
column chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 10 %) to yield the
pure product as a colourless oil (1.84 g, 8.8 mmol, 68 %).

(found (ESI): [M+Na]*, 233.0795. C11H14NaOs4" requires 233.0790); vmax 3000, 2939, 2837, 1595, 1475,
1295, 1251, 1105, 1009 and 775 cm™; 84 (500 MHz, CDCls) 7.00 (1H, t, J = 8.4 Hz, ArH), 6.58 (2H, d, J =
8.4 Hz, ArH), 4.13 (1H, dd, J = 11.4 Hz, J = 4.0 Hz, OCHH), 4.00 (1H, dd, J = 11.4 Hz, J = 5.9 Hz, OCHH),
3.84 (6H, s, 2 x OCHs), 3.35 - 3.40 (1H, m, CHOCHH), 2.81 (1H, t, J = 4.6 Hz, CHOCHH), 2.63 (1H, dd, J =
5.0 Hz, J = 2.6 Hz, CHOCHH); 8¢ (125 MHz, CDCls) 153.50, 136.83, 124.01, 105.24, 74.14, 56.09, 50.52
and 44.75; m/z (ESI) 233 ([M + NaJ*, 15%), 249 ([M + K]*, 12%), 217 (5%).

18. tert-Butyl (2-(3-(2,6-dimethoxyphenoxy)-2-hydroxypropoxy)phenyl)carbamate 21.
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NHBoc OH OMe NHBoc OH OMe

(R)

MeO MeO

This compound is novel.

Epoxide ring opening

A solution of PdCl; (3.4 mg, 19 umol, 0.01 eq), TBAB (154 mg, 0.48 mmol, 0.25 eq) and K,CO3 (66 mg,
0.48 mmol, 0.25 eq) in H20 (8 mL) was heated to 60 °C. To the mixture 2-((2,6-
dimethoxyphenoxy)methyl)oxirane (400 mg, 1.9 mmol, 1 eq) and tert-butyl (2-
hydroxyphenyl)carbamate (397 mg, 1.9 mmol, 1 eq) were added and the mixture was stirred at 60 °C
for 24 hrs. The product was then extracted using EtOAc (3 x 20 mL) and the combined organic layers
were dried over Na,SO4 before being concentrated under vacuum. The crude product was then
purified by flash column chromatography chromatography using a graduated eluent mixture of
EtOAc in Hexane (0 - 30 %) to yield the pure product as a colourless oil (480.5 mg, 1.15 mmol, 60.5
%).

ATH using [(R,R)Teth-TsDpen RuCl]

To a solution of [(R,R) Teth-TsDpen RuCl] (1.5 mg, 24 umol, 0.01 eq) in 5:2 formic acid/triethylamine
azeotrope (0.5 mL) the ketone, tert-butyl (2-(3-(2,6-dimethoxyphenoxy)-2-
oxopropoxy)phenyl)carbamate (100 mg, 0.24 mmol, 1 eq), was added and the reaction was then
stirred overnight. The reaction mixture was then diluted with Et,0 and quenched with NaHCOs until
basic. The product was then extracted with Et;0 (3 x 10 mL) and the combined organic layers were
dried over Na,SO, before being concentrated under vacuum to give the crude product. The crude
was then purified by flash column chromatography to yield the product as a colourless oil (88.2 mg,
0.21 mmol, 87.5 %).

[a]o®-9.6 ° (c 0.15 in CDCls) 65 % ee (R); (found (ESI): [M+H]* 442.1832. C2,H,5sNNaO- requires M,
442.1836); Vmax 3433, 2973, 2937, 2838, 1721, 1598, 1520, 1494, 1477, 1445, 1233, 1106 and 744 cm
1. 54 (500 MHz, CDCls) 8.07 (1H, br. s, NH), 7.03 (1H, t, J = 8.5 Hz, ArH), 6.79 - 6.99 (4H, m, ArH), 6.60
(2H, d, J = 8.5 Hz, ArH), 4.06 - 4.31 (6H, m, CH,+CH+CHz+OH), 3.87 (6H, s, (OCHs)s), 1.49 (9H, s,
(CHs)s); 8¢ (125 MHz, CDCls) 153.2, 146.9, 137.0, 129.6, 124.0, 122.31, 121.8, 118.5, 115.6, 114.8,
112.1, 105.1, 75.8, 70.2, 68.9, 56.1, 28.3; m/z (ESI) 442.2 ([M+Na]*, 100 %).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T = 30 °C, 254 nm) R major isomer 13.9 min, S minor isomer 15.2 min.

18. tert-Butyl (2-(3-(2,6-dimethoxyphenoxy)-2-oxopropoxy)phenyl)carbamate.
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NHBoc O OMe
o M_o

MeO

This compound is novel.

Swern oxidation

A 2M solution of oxalyl chloride in DCM (0.95 mL, 1.90 mmol, 2 eq) was further diluted with DCM (5
mL) and cooled to -78 °C. Anhydrous DMSO (296 mg, 0.27 mL, 3.8 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 mins. The alcohol tert-butyl (2-(3-(2,6-dimethoxyphenoxy)-
2-hydroxypropoxy)phenyl)carbamate (400 mg, 0.95 mmol, 1 eq) was then added and the mixture
was stirred for another 20 mins. TEA (672 mg, 0.93 mL, 6.65 mmol, 7 eq) was then added dropwise
and the mixture was stirred for 24 hrs. The reaction was then quenched with water (10 mL) and the
product was extracted using DCM (3 x 30 mL). The combined organic layers were then dried over
Na,SO4 and concentrated under vacuum to yield crude product, which was subsequently purified by
flash column chromatography chromatography using a graduated eluent mixture of EtOAc in Hexane
(0 - 10 %) to yield pure ketone product as a white solid (316 mg, 0.76 mmol, 80 %).

Mp = 94.7 — 98.1 °C; (found (ESI) [M+Na]*, 440.1679. C;;H,7,NNaO7 requires 440.1680); Vmax 3423,
3005, 2981, 2918, 2837, 1739, 1724, 1597, 1476, 1449, 1236, 1153, 1105, 1028, 742 and 670 cm™;
on (500 MHz, CDCl3) 8.11 (1H, d, J = 7.2 Hz, OH), 7.56 (1H, br. s., NH), 7.04 (1H, t, J = 8.4 Hz, ArH), 6.96
-7.01 (1H, m, ArH), 6.93 (1H, td, J = 7.7 Hz, J = 1.4 Hz, ArH), 6.79 - 6.88 (2H, m, ArH), 6.59 (2H, d, J =
8.4 Hz, ArH), 5.35 (2H, s, CH.), 4.63 (2H, s, CH>), 3.82 (6H, s, (OCH3)2), 1.53 (9H, s, (CH3s)s); 6c(126
MHz, CDCl3) 204.4, 152.9, 152.7, 146.6, 129.4, 124.5,122.4, 122.2,118.8, 115.7, 114.8, 112.9, 105.1,
77.7,73.1, 56.0, 28.4; m/z 440.1 ([M+Nal*, 10%).

19. 1-(2-Chlorophenoxy)-3-isopropoxypropan-2-ol 22.

This compound is reported but not fully characterized.

Epoxide ring opening.

A solution of PdCl, (6.8 mg, 39 umol, 0.01 eq), TBAB (312 mg, 0.97 mmol, 0.25 eq) and K,CO3 (134
mg, 0.97 mmol, 0.25 eq) in H,0 (16 mL) was heated to 60 °C. To the mixture isopropyl glycidyl ether
(451 mg, 3.89 mmol, 1 eq) and 2-chlorophenol (500 mg, 3.89 mmol, 1 eq) were added and the

mixture was stirred at 60 °C for 24 hrs. The product was then extracted using EtOAc (3 x 30 mL) and
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the combined organic layers were dried over Na,SO4 before being concentrated under vacuum. The
crude product was then purified by flash column chromatography using a graduated eluent mixture
of EtOAc in Hexane (0 - 20 %) to yield the pure product as a colourless oil (490.5 mg, 2.00 mmol, 51.4
%).

ATH using [(R,R)Teth-TsDpen RuCl]

To a solution of [(R,R) Teth-TsDpen RuCl] (0.6 mg, 1 umol, 0.01 eq) in 5:2 formic acid/triethylamine
azeotrope (0.5 ml) the ketone, 1-(2-chlorophenoxy)-3-isopropoxypropan-2-one (25 mg, 0.1 mmol, 1
eq), was added and the reaction was then stirred overnight. The reaction mixture was then diluted
with Et,0 and quenched with NaHCOs until basic. The product was then extracted with Et,0 (3 x5
mL) and the combined organic layers were dried over Na,SO,4 before being concentrated under
vacuum to give the crude product. The crude was then purified by flash column chromatography to
yield the product as a colourless oil (22 mg, 0.09 mmol, 90 %).

[a]o?” +1.83 ° (¢ 0.175 in CDCl3) 59 % ee (S); (found (ESI): [M+Na]*, 267.0761. C1,H17°>CINaOs requires
267.0758); Vmax 3424, 2971, 2931, 2873, 1589, 1485, 1277, 1248, 1127, 1082 and 744 cm%; 84 (300
MHz, CDCls) 7.34 (1H, dd, J = 7.8 Hz, J = 1.6 Hz, ArH), 7.14 - 7.23 (1H, m, ArH), 6.84 - 6.99 (2H, m,
ArH), 4.16 (1H, sxt, J = 5.1 Hz, CH), 4.09 (1H, s, CHs), 4.07 (1H, d, J = 0.9 Hz, CHa), 3.55 - 3.73 (3H, m,
CH+CH,), 2.97 (1H, d, J = 5.1 Hz, OH), 1.16 (6H, d, J = 6.2 Hz, (CHs)s); 8¢ (75 MHz, CDCls) 154.2, 130.2,
127.8,123.0, 121.8, 113.8, 72.3, 70.1, 69.1, 68.7, 22.0; m/z (ESI) 267 ([M+Na]*,100), 269 ([M+Na+2]",
30 %).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T = 30 °C, 254 nm) R minor isomer 5.7 min, S major isomer 6.7 min.

19. 1-(2-Chlorophenoxy)-3-isopropoxypropan-2-one.
Cl

@OJLOY

This compound has been reported but not fully characterized.

PCC oxidation

A stirring mixture 1-(2-chlorophenoxy)-3-isopropoxypropan-2-ol (450 mg, 1.85 mmol, 1 eq), sodium
acetate (455 mg, 5.55 mmol, 3 eq) and silica (610 mg) in DCM (5 mL) was cooled to 0 °C. PCC (795mg,
3.68 mmol, 2 eq) was then added in portions and the mixture was allowed to warm to room
temperature overnight. The mixture had turned to a thick black tar and was subsequently filtered
through silica which was washed with DCM (3 x 30 mL). DCM was then removed under vacuum to

yield the crude product, which was then purified by flash column chromatography using a geluent
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mixture of EtOAc in Hexane (5 %) to yield the pure product as a white solid (8.2 mg, 0.15 mmol, 8.2
%).

(found(ESI): [M+Na]*, 265.0602. C1;H15**CINaOs requires 265.0602); Vmax 2972, 2928, 1739, 1588,
1482, 1447, 1468, 1280, 1250, 1069, 926 and 745 cm %; 84 (500 MHz, CDCls) 7.39 (1H, dd, J = 7.8 Hz,
J=1.6 Hz, ArH), 7.16 - 7.25 (1H, m, ArH), 6.96 (1H, td, J = 7.7 Hz, J = 1.4 Hz, ArH), 6.82 (1H, dd, J = 8.3
Hz, J=1.3 Hz, ArH), 4.82 (2H, s, CH.), 4.41 (2H, s, CH>), 3.68 (1H, spt, J = 6.1 Hz, CH), 1.22 (5H,d, J =
6.0 Hz, (CHs),); 6c(126 MHz, CDCls) 204.2, 153.4, 130.6, 127.8, 123.2, 122.6, 113.7, 73.0, 72.6, 72.3,
21.8, m/z (ESI) 265 ([M+Na]*, 50), 267 ([M+Na+2]*, 12%).

20. 1-(2-Chlorophenoxy)-3-phenoxypropan-2-ol 23.

This compound is known and fully characterized.

Garcia, J. |.; Garcia-Marin, H.; Mayoral, J. A.; Pérez, P. Green. Chem, 2010, 12, 426-434.

Epoxide ring opening

A solution of PdCl; (5.8 mg, 33 umol, 0.01 eq), TBAB (267 mg, 0.83 mmol, 0.25 eq) and K,CO3 (115
mg, 0.83 mmol, 0.25 eq) in H,0 (12 mL) was heated to 60 °C. To the mixture phenyl glycidyl ether
(500 mg, 3.3 mmol, 1 eq) and 2-chlorophenol (424 mg, 3.3 mmol, 1 eq) were added and the mixture
was stirred at 60 °C for 24 hrs. The product was then extracted using EtOAc (3 x 10 mL) and the
combined organic layers were dried over Na,SO,4 before being concentrated under vacuum. The
crude product was then purified by flash column chromatography using a graduated eluent mixture
of EtOAc in Hexane (0 - 20 %) to yield the pure product as a colourless oil (894.4 mg, 3.2 mmol, 97
%).

ATH using [(R,R)Teth-TsDpen RuCl]

To a solution of [(R,R) Teth-TsDpen RuCl] (1.2 mg, 1.8 umol, 0.01 eq) in 5:2 formic acid/triethylamine
azeotrope (0.5 mL) the ketone, 1-(2-chlorophenoxy)-3-phenoxypropan-2-one (50 mg, 0.18 mmol, 1
eq), was added and the reaction was then stirred overnight. The reaction mixture was then diluted
with Et,0 and quenched with NaHCOs until basic. The product was then extracted with Et,0 (3 x 10
ml) and the combined organic layers were dried over Na,SO, before being concentrated under
vacuum to give the crude product. The crude was then purified by flash column chromatography to
yield the product as a colourless oil (28.8 mg, 0.1 mmol, 58 %).

[a]p*® +13.57 (c0.07 in CDCl3) 21% ee (S); vmax 3395, 3065, 2934, 2877, 1587, 1484, 1237,1061, 1038,
744 and 689 cm™; 8, (500 MHz, CDCls) 7.35 (1H, dd, J = 7.9 Hz, J = 1.4 Hz, ArH), 7.24 - 7.32 (2H, m,
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ArH), 7.16 - 7.24 (1H, m, ArH), 6.81 - 7.02 (5H, m, ArH), 4.42 (1H, sxt, J = 5.3 Hz, HOCH), 4.11 - 4.26
(4H, m, HOCH(CH.),), 2.82 (1H, d, J = 5.5 Hz, OH); 8¢ (126 MHz, CDCl5) 158.3, 153.9, 130.3, 129.5,
127.8,123.1, 122.0, 121.2, 114.5, 113.8, 69.8, 68.6, 68.4; m/z (ESI) 301 ([M + Na]*, 95 %), 302 ([M + 2
+ Nal*, 35 %).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

7:93, 1 mL/min, T =30 °C, 254 nm) S major isomer 15.4 min, R minor isomer 24.0 min.

20. 1-(2-Chlorophenoxy)-3-phenoxypropan-2-one.
Cl O

o o

This compound is novel.

PCC oxidation

A stirring mixture of 1-(2-chlorophenoxy)-3-phenoxypropan-2-ol (400 mg, 1.44 mmol, 1 eq), sodium
acetate (236 mg, 2.88 mmol, 2 eq) and silica (600 mg) in DCM (7.2 ml) was cooled to 0°C. PCC (620
mg, 2.88 mmol, 2 eq) was then added in portions and the mixture was allowed to warm to room
temperature overnight. The mixture had turned to a thick black tar and was subsequently filtered
through silica which was washed with DCM (3 x 30 mL). DCM was then removed under vacuum to
yield the crude product, which was then purified by flash column chromatography using a graduated
eluent mixture of EtOAc in Hexane (0 - 10 %) to yield the pure product as a white solid (57.8 mg, 0.21
mmol, 14.6 %).

Mp 85.4 —86.0 °C; (found (ESI): [M + Na]*, 299.0445. C;5H13CINaOs requires 299.0445); Vmax 3091,
3064, 2897, 1740, 1588, 1481, 1447, 1360, 1296, 1282, 1237, 1168, 1068, 747 and 689 cm *; &y
(500M Hz, CDCls) 7.42 (1H, dd, /= 7.9 Hz, ) = 1.4 Hz, ArH), 7.29 - 7.35 (2H, m, ArH), 7.20 - 7.25 (1H, m,
ArH), 6.96 - 7.06 (2H, m, ArH), 6.94 (2H, d, J = 7.9 Hz, ArH), 6.80 - 6.87 (1H, m, ArH), 5.02 (2H, s, CHz),
4.90 (2H, s, CH2); 8¢ (126 MHz, CDCls) 201.9, 157.6, 153.2, 130.7, 129.7, 127.9, 123.3, 122.9, 122.0,
114.6,113.7, 72.6, 71.6; m/z (ESI) 299 ([M + NaJ*, 10 %), 301 ([M + Na + 2]*, 3 %).

2-(Dimethylamino)phenol.

OH
NMe,

This compound is known and fully characterized.
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Lewis, R. S.; Wisthoff, M. F.; Grissmerson, J.; Chain, W. J. Org. Lett, 2014, 16, 3832-3835.
Dimethylation of amine

To a solution of 2-aminophenol (5 g, 45.8 mmol, 1 eq) and 37% formaldehyde, in H,0 (22.4 mL, 0.28
mol, 6 eq), in methanol (200 mL) at 0°C, NaCNBHs; (8.67 g, 0.14 mol, 3 eq) was added in portions.
The reaction was followed by TLC and stirred until completion. Saturated NH4Cl solution was added
dropwise to the mixture to quench the reaction before the methanol was removed under vacuum.
The product was extracted using Et,0 (3 x 70 mL) and the combined organic layers were dried over
Na,S0, and concentrated to yield the crude product which was purified by flash column
chromatography using a graduated eluent mixture of EtOAc in Hexane (0 - 30 %) to give the pure
product as a white solid (3.03 g, 22.07 mmol, 48%).

Vmax 3030, 2982, 2873,2837, 2800, 2730, 2600, 1589, 1512, 1222, 934 and 759 cm™; 84 (300 MHz,
CDCls) 7.18 (1H, dd, J = 7.8 Hz, J = 1.2 Hz, ArH), 7.07 (1H, t, J = 7.5 Hz, ArH), 6.95 (1H, dd, J = 8.0 Hz, J
= 1.1 Hz, ArH), 6.87 (1H, t, J = 7.5 Hz, ArH), 2.67 (6H, s, 2 x CH3); ¢ (75 MHz, CDCls) 151.5, 140.5,
126.0, 120.7, 119.9, 114.0 and 45.1; m/z (ESI) 138.1 ([M + HI*, 75 %).

21. (2-(Dimethylamino)phenoxy)-3-phenoxypropan-2-ol 24.
NMGZ

IO OO0

This compound is novel.

Epoxide ring opening

A solution of PdCl; (1.9 mg, 10.9 umol, 0.01 eq), K2CO3 (37.3 mg, 0.27 mmol, 0.25 eq) and TBAB (86.9
mg, 0.27 mmol, 0.25 eq) in H,0 (4 ml) was stirred and heated to 60 °C. To the solution phenyl
glycidyl ether (180 mg, 0.16 mL, 1.2 mmol, 1.1 eq) and 2-(dimethylamino)phenol (150 mg, 1.09
mmol, 1 eq) was added and the reaction was then stirred for 12 h. The mixture was allowed to cool
to room temperature before EtOAc (3 x 10 mL) was used to extract the product. The combined
organic layers were dried over Na,SO4 and concentrated under vacuum to yield the crude product as
a black oil. The crude product was then purified by flash column chromatography using a graduated
eluent mixture of EtOAc in Hexane (0 - 100 %) to yield the pure product as a colourless oil (188.2 mg,

0.41 mmol, 38 %).

ATH using [(R,R)Teth-TsDpen RuCl]
The ketone, 1-(2-(dimethylamino)phenoxy)-3-phenoxypropan-2-one (50 mg, 0.13 mmol, 1 eq), was
added to a stirring mixture of [(R,R) TsDpen-teth RuCl] (0.4 mg, 0.65umol, 0.005 eq) in 5:2 formic
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acid/triethylamine azeotrope (0.5 mL). The mixture was stirred for 12 h before being quenched with
a saturated solution of NaHCOs3, dropwise, until basic. The product was then extracted using Et,0 (3
x 10 mL), the combined organic layers were dried using Na,SO,and concentrated under vacuum to
yield a crude red oil. The crude product was then purified by flash column chromatography to yield
the pure product as a colourless oil (20.8 mg, 0.07 mmol, 55.7 %).

[a]p?® +1.28 (c 0.21 in CDCl3) 7 % ee (R); (found (ESI): [M+H]*, 288.1596. C;17H,,NOs requires
288.1594); vmax 3345, 3062, 2937, 2870, 2832, 2786, 1597, 1495, 1234, 1039, 747 and 690 cm™?; &y
(300 MHz, CDCls) 7.20 - 7.33 (2H, m, ArH), 6.84 - 7.08 (7H, m, ArH), 5.46 (1H, br.s., OH), 4.13 - 4.32
(3H, m, CH2 + HOCH), 3.99 - 4.13 (2H, m, CH>), 2.78 (6H, s, N(CH3)2); d¢ (100 MHz, CDCl;) 158.6, 152.6,
144.3,129.5, 124.0, 123.2,121.0, 118.9, 118.2, 114.6, 74.5, 68.6, 68.3, 43.9; m/z (ESI) 288 ([M + H]",
100 %) and 310 ([M + Nal*, 35 %).

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, EtOH, 0.4

mL/min, T=30°C, 254 nm) S major isomer 10.9 min, Rminor isomer 12.0 min.

21. 1-(2-(Dimethylamino)phenoxy)-3-phenoxypropan-2-one.
NMGZ (@]

O\)I\/O
&

This compound is novel.

Swern oxidation

A 2M solution of oxalyl chloride in DCM (0.52 mL, 1.04 mmol, 2 eq) was further diluted with DCM (5
mL) and cooled to -78 °C. Anhydrous DMSO (162 mg, 0.15 mL, 2.08 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-(2-(dimethylamino)phenoxy)-3-
phenoxypropan-2-ol (150 mg, 0.52 mmol, 1 eq) was then added and the mixture was stirred for
another 20 min. TEA (369 mg, 0.50 mL, 3.64 mmol, 7 eq) was then added dropwise and the mixture
was stirred for 12 h. The reaction was then quenched with water (10 mL) and the product was
extracted using DCM (3 x 20 mL). The combined organic layers were then dried over Na,SO4 and
concentrated under vacuum to yield crude product, which was subsequently purified by flash
column chromatography using an eluent of 3:7 EtOAc to hexane ratio which yielded the pure ketone
product as a colourless oil (61.4 mg, 0.22 mmol, 42.3 %).

(found (ESI): [M+H]*, 286.1438. C17H20NO; requires 286.1438); vmax 3062, 2941, 2865, 2830, 2781,
1740, 1596, 1494, 1237, 1113, 1050 and 746 cm™; 84 (500 MHz, CDCl3) 7.30 - 7.37 (2H, m, ArH), 6.98
-7.06 (3H, m, ArH), 6.91 - 6.98 (4H, m, ArH), 6.79 (1H, d, J = 7.8 Hz, ArH), 4.97 (2H, s, CH), 4.94 (2H,
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s, CHz), 2.85 (6H, s, N(CHs)»; 8¢ (126 MHz, CDCls) 202.6, 157.5, 150.3, 143.0, 129.6, 122.6, 122.2,
121.8,118.6, 114.5, 113.8, 72.1, 71.5 and 43.2; m/z (ESI) 318 (M* + 23, 100 %), 318 ([M + H]*, 40 %).

22. 1-(2,3-Dimethoxyphenoxy)-3-phenoxypropan-2-ol 25.
OH OMe

ol

This compound is novel

Epoxide ring opening
A solution of K,CO3 (110 mg, 0.79 mmol, 0.25 eq), TBAB (257.5 mg, 0.79 mmol, 0.25 eq) and PdCl; (5
mg, 0.03 mmol) in H,0 (25 mL) was heated to 60 °C and stirred. To the mixture 2,3 dimethoxyphenol
(565 mg, 0.48 mL, 3.67 mmol, 1.1 eq) and phenyl glycidyl ether ( 500 mg 0.45 mL, 3.34 mmol, 1 eq)
were added and the reaction mixture was allowed to stir overnight. Stirring was suspended and the
mixture was allowed to cool to rt before EtOAc (3 x 15 mL) was added to extract the product. The
combined organic layers were then dried over Na,SO4 and concentrated under vacuum to yield the
crude product as a dark oil. The crude product was then purified by flash chromatography using a
graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the pure product as a colourless
oil (796.8 mg, 2.53 mmol, 75.8%).

ATH using [(R,R)Teth-TsDpen RuCl]

[(R,R)Teth-TsDpen RuCl] (5.2 mg, 8.4 pmol, 0.05 eq) was added to a 5:2 formic acid/triethylamine
azeotrope (0.3 mL) and the mixture was stirred for 30 min. The ketone (52.8 mg, 0.17 mmol, 1 eq)
was then added and the mixture was stirred for 12 h. After this time stirring was suspended and
NaHCOs; saturated solution (5 mL) was added to neutralise the formic acid. The product was then
extracted using Et,0 (3 x 5 mL), the combined organic layers were dried over Na,SO4 and
concentrated under vacuum to yield the crude product as a dark red oil. The crude product was
purified by flash chromatography to yield the product as a colourless oil (32.8 mg, 0.107 mmol, 63.5
%).

(found (EI): [M+Na]*, 327.1203. C17H200sNa requires 327.12084); vmax 3420, 2937, 1596, 1493,1240,
1101 and 731 cm™; 6y (300 MHz, CDCls) 7.25 - 7.33 (2H, m, ArH), 6.90 — 7.03 (4H, m, ArH), 6.59 —
6.67 (2H, m, ArH), 4.34 — 4.44 (1H, quin, J = 5.1 Hz, HCOH), 4.14 — 4.25 (4H, m, CH,CHOHCH,), 3.86
(3H, s, OCH3s), 3.84 (3H, s, OCHs), 3.01 (1H, d, J = 4.9 Hz, OH); 6¢ (75 MHz, CDCls), 158.45, 153.70,
152.54, 129.50, 124.04, 123.84,121.17, 114.53, 108.06, 106.19, 104.09, 70.96, 68.72, 61.00; m/z (El)
327.1 [M+Na]*.
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Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) R isomer 16.6 min, S isomer 22.0 min.

22. 1-(2,3-Dimethoxyphenoxy)-3-phenoxypropan-2-one.
@) OMe

ol

This compound is novel

Swern Oxidation

A 2M solution of oxalyl chloride in DCM (1.31 mL, 2.6 mmol, 2 eq) was further diluted with DCM
(20mL) and cooled to -78 °C. Anhydrous DMSO (410 mg, 0.37mL, 5.26 mmol, 4 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-(2,3-dimethoxyphenoxy)-3-
phenoxypropan-2-ol (385.5 mg, 1.26 mmol, 1 eq,) was then added and the mixture was stirred for
another 20 min. TEA (930 mg, 1.28 mL, 9.21 mmol, 7 eq) was then added dropwise and the mixture
was stirred for 12 h. The reaction was then quenched with water (10 mL) and the product was
extracted using DCM (3 x 10 mL). The combined organic layers were then dried over Na,SO4 and
concentrated under vacuum to yield the crude product, which was subsequently purified by flash
column chromatography using a graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield
the pure ketone product as a white solid (199.1 mg, 0.66 mmol, 52%).

Mp 68.8 —69.2 °C; (found (ESI): [M+Na]*, 325.1046. C17H1sNaOs requires 325.1052); vmax 2941, 2890,
2832, 1735, 1600, 1495, 1473, 1421, 1247, 1115, 997 and 720 cm; 6y (400 MHz, CDCls) 7.27 - 7.34
(2H, m, ArH), 6.88 - 7.04 (4H, m, ArH), 6.65 (1H, dd, J = 8.4 Hz, J = 1.2 Hz, ArH), 6.50 (1H, dd, J = 8.3
Hz, J = 1.2 Hz, ArH), 4.93 (2H, s, CHz), 4.92 (2H, s, CHz), 3.90 (3H, s, OCHs), 3.87 (3H, s, OCH3); 8¢ (100
MHz, CDCls) 129.71, 123.78, 121.91, 114.56, 107.74, 106.76, 73.30, 71.53, 61.01 and 56.10; m/z (ESI)
325 [M+Na]*.

23. 1-(Pentafluorophenoxy)-3-phenoxypropan-2-ol 26.

F OH F OH
F O\)\/O\Q F O\/'\/O\Q
F F F F

F F

This compound is novel

Epoxide ring opening
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A solution of K,CO3 (167 mg, 1.67 mmol, 0.25 eq), TBAB (538 mg, 1.67 mmol, 0.25 eq) and PdCl;, (12
mg, 0.067 mmol) in H,0 (25 mL) was heated to 60 °C and stirred. To the mixture pentafluorophenol
(1.23 g, 6.67 mmol, 1.0 eq) and phenyl glycidyl ether (1.00 g, 6.67 mmol, 1.0 eq) were added and the
reaction mixture was allowed to stir overnight. Stirring was suspended and the mixture was allowed
to cool to rt before EtOAc (3 x 15 mL) was added to extract the product. The combined organic layers
were then dried over Na,SO4 and concentrated under vacuum to yield the crude product as a
colorless oil. The crude product was then purified by flash chromatography using a graduated
EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the pure product as a colorless oil (759 mg,
2.29 mmol, 34.2%).

ATH using [(R,R)Teth-TsDpen RuCl]

[(R,R)Teth-TsDpen RuCl] (1.0 mg, 1.6 umol, 0.05 eq) was added to a 5:2 formic acid/triethylamine
azeotrope (0.3 mL) and the mixture was stirred for 30 min. The ketone (107 mg, 0.322 mmol, 1.0 eq)
was then added and the mixture was stirred for 12 h. After this time full conversion was observed
and stirring was suspended and NaHCOs; saturated solution (5 mL) was added to neutralise the
formic acid. The product was then extracted using Et,0 (3 x 5 mL), the combined organic layers were
dried over Na;SO. and concentrated under vacuum to yield the crude product as a dark red oil. The
crude product was purified by flash chromatography to yield the product as a colourless oil.

(found (El): [M+Na]*, 357.0521. CisH11FsOsNa requires 357.0521); vmax 3409, 1599, 1512, 1242, 1031,
994, 754, 691 cm; &y (500 MHz, CDCl3) 7.35 — 7.25 (2H, m, ArH), 6.95 — 6.90 (1H, m, ArH), 6.90 —
6.85 (2H, d, J = 11.8, ArH), 4.35 — 4.25 (3H, m, CH,CHOH), 4.12 (2H, d, J = 6 Hz, CH,), 2.85 (1H, brs,
OH); 6¢ (125 MHz, CDCls), 158.26 (ipso of CeFs), 142.8-142.5 (m), 140.8-140.5 (m), 139.3-138.5 (m),
137.2-136.4 (m), 133.7-133.4 (m), 135.58 129.59, 121.75, 114.41, 69.12, 68.10; m/z (El) 356.8
[M+Na]*.

Enantiomeric excess (27% ee (S)) determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm,
iPrOH:hexane 1:9, 1 mL/min, T =30 °C, 254 nm) S isomer 8.46 min, R isomer 12.68 min. Absolute

configuration established via preparation of a standard (TJB644).

23. 1-(Pentafluorophenoxy)-3-phenoxypropan-2-one.

This compound is novel

Swern Oxidation
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A 2M solution of oxalyl chloride in DCM (0.805 mL, 1.61 mmol, 2.0 eq) was further diluted with DCM
(7.5 mL) and cooled to -78 °C. Anhydrous DMSO (252 mg, 3.22 mmol, 4.0 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-(Pentafluorophenoxy)-3-phenoxypropan-
2-ol (3268 mg, 0.806 mmol, 1.0 eq,) was then added and the mixture was stirred for another 20 min.
TEA (571 mg, 5.64 mmol, 7.0 eq) was then added dropwise and the mixture was stirred for 12 h. The
reaction was then quenched with water (10 mL) and the product was extracted using DCM (3 x 10
mL). The combined organic layers were then dried over Na,SO, and concentrated under vacuum to
yield the crude product, which was subsequently purified by flash column chromatography using a
graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the pure ketone product as a
waxy solid (212 mg, 0.642 mmol, 79.7%).

(found (ESI): [M+Na]*, 355.0356. C1sHoFsO3Na requires 355.0364); vmax 1745, 1598, 1512, 1243, 1048,
995, 754, 691 cm™%; 64 (500 MHz, CDCls) 7.34 (2H, t, J = 9.0, ArH), 7.04 (1H, t, J = 9.0, ArH), 6.91 (2H,
d, ) =9.0, ArH), 5.15 (2H, s, CHz), 4.78 (2H, s, CH2); 8¢ (125 MHz, CDCls) 201.05, 157.24, 129.86,
122.29,114.43, 76.19 (t, J = 4), 71.56, Positions of C atoms adjacent to F could not be determined

due to multiple couplings; m/z (ESI) 355 [M+Na]* .

24. 1-((4-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 27.

F3C/©/ \© F30/©/ \©

This compound is novel

Epoxide ring opening

A solution of K,CO3 (167 mg, 1.67 mmol, 0.25 eq), TBAB (538 mg, 1.67 mmol, 0.25 eq) and PdCl;, (12
mg, 0.067 mmol) in H,0 (25 mL) was heated to 60 °C and stirred. To the mixture 4-
(trifluoromethyl)phenol (1.08 g, 6.67 mL, 1.0 eq) and phenyl glycidyl ether (1.00 g, 6.67 mmol, 1.0
eq) were added and the reaction mixture was allowed to stir overnight. Stirring was suspended and
the mixture was allowed to cool to rt before EtOAc (3 x 15 mL) was added to extract the product.
The combined organic layers were then dried over Na;SO. and concentrated under vacuum to yield
the crude product as a dark oil. The crude product was then purified by flash chromatography using
a graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the pure product as a
colourless oil (831 mg, 2.68 mmol, 40.2%).

ATH using [(R,R)Teth-TsDpen RuCl].
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[(R,R)Teth-TsDpen RuCl] (1.0 mg, 1.6 umol, 0.05 eq) was added to a 5:2 formic acid/triethylamine
azeotrope (0.3 mL) and the mixture was stirred for 30 min. The ketone (99.8 mg, 0.322 mmol, 1.0
eq) was then added and the mixture was stirred for 12 h. After this time full conversion was
observed and stirring was suspended and NaHCOs saturated solution (5 mL) was added to neutralise
the formic acid. The product was then extracted using Et,0 (3 x 5 mL), the combined organic layers
were dried over Na;SO,4 and concentrated under vacuum to yield the crude product as a dark red oil.
The crude product was purified by flash chromatography to yield the product as a colourless oil.
(found (El): [M+Na]*, 335.0867. C16H15F303Na requires 335.0865); vmax3412, 2934, 1613, 1518, 1324,
1239, 1108, 834, 753 cm™; &4 (500 MHz, CDCl5) 7.55 (2H, d, J = 12.0 Hz, ArH), 7.30 (2H, t, ) = 12.0 Hz,
ArH), 7.04-6.95 (3H, m, ArH), 6.92 (2H, d, J = 12.0 Hz, ArH), 4.45-4.38 (1H, m, CHOH), 4.22-4.10 (4H,
m, CH2CHOHCH,), 2.65 (1H, d, J = 6.0 Hz, OH); 8¢ (125 MHz, CDCls), 160.87, 158.30, 129.63, 127.00
(9,) = 8.0 Hz), 124.4 (q, ) = 275 Hz), 123.62 (g, J = 25 Hz), 121.46, 114.57, 68.95, 68.70, 68.48; m/z
(EI) 334.8 [M+Na]".

Enantiomeric excess (10% ee (S)) determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm,
iPrOH:hexane 1:9, 1 mL/min, T =30 °C, 254 nm) R isomer 11.15 min, S isomer 21.75 min. Absolute

configuration established via preparation of a standard (TJB648).

24. 1-((4-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-one.

OO\)\/O\Q\CF

This compound is novel

3

Swern Oxidation

A 2M solution of oxalyl chloride in DCM (0.805 mL, 1.62 mmol, 2.0 eq) was further diluted with DCM
(7.5 mL) and cooled to -78 °C. Anhydrous DMSO (252 mg, 3.33 mmol, 4.0 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-(4-(trifluoromethyl)phenoxy)-3-
phenoxypropan-2-ol (250 mg mg, 0.806 mmol, 1.0 eq,) was then added and the mixture was stirred
for another 20 min. TEA (571 mg, 5.64 mmol, 7.0 eq) was then added dropwise and the mixture was
stirred for 12 h. The reaction was then quenched with water (10 mL) and the product was extracted
using DCM (3 x 10 mL). The combined organic layers were then dried over Na,SO,4 and concentrated
under vacuum to yield the crude product, which was subsequently purified by flash column
chromatography using a graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the

pure ketone product as a waxy solid (202 mg, 0.656 mmol, 81.5%).
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(found (ESI): [M+Na]*, 333.0704. Ci6H13F30sNa requires 333.0709); vmax 1745, 1517, 1328, 907, 732
cm; 8y (500 MHz, CDCls) 7.57 (2H, d, J = 12.0, ArH), 7.33 (2H, t, J = 11.5, ArH), 7.04 (1H, t, ) = 12.0,
ArH) 6.97 (2H, d, J = 12.0, ArH), 6.93 (1H, d, J = 12.0 Hz, ArH), 4.99 (2H, s, CHa), 4.84 (2H, s, CH2); ¢
(120 MHz, CDCl5) 201.75, 159.99, 157.42, 129.87, 127.19 (q, J = 3.5), 124.16 (q, J = 33 Hz), 124.14 (q,
J=1280), 114.66, 114.54, 71.75, 71.34; m/z (ESI) 311.8 [M+H]".

25. 1-((3-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 28.

UTTO U a

This compound is novel

Epoxide ring opening

A solution of K,CO3 (167 mg, 1.67 mmol, 0.25 eq), TBAB (2538 mg, 1.67 mmol, 0.25 eq) and PdCl; (12
mg, 0.067 mmol) in H,O (25 mL) was heated to 60 °C and stirred. To the mixture (3-
trifluoromethyl)phenol (1.08 g, 6.67 mmol, 1.0 eq) and phenyl glycidyl ether (1.00 g, 6.67 mmol, 1.0
eq) were added and the reaction mixture was allowed to stir overnight. Stirring was suspended and
the mixture was allowed to cool to rt before EtOAc (3 x 15 mL) was added to extract the product.
The combined organic layers were then dried over Na,SO,4 and concentrated under vacuum to yield
the crude product as a dark oil. The crude product was then purified by flash chromatography using
a graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the pure product as a white
solid (839 mg, 2.71 mmol, 40.6%).

ATH using [(R,R)Teth-TsDpen RuCl].

[(R,R)Teth-TsDpen RuCl] (1.0 mg, 1.6 pmol, 0.05 eq) was added to a 5:2 formic acid/triethylamine
azeotrope (0.3 mL) and the mixture was stirred for 30 min. The ketone (99.8 mg, 0.322 mmol, 1.0
eq) was then added and the mixture was stirred for 12 h. After this time full conversion was
observed and stirring was suspended and NaHCOs; saturated solution (5 mL) was added to neutralise
the formic acid. The product was then extracted using Et,0 (3 x 5 mL), the combined organic layers
were dried over Na;SO4 and concentrated under vacuum to yield the crude product as a dark red oil.
The crude product was purified by flash chromatography to yield the product as a white solid.
(found (EI): [M+Na]*, 335.0866. C1¢H1sF3:0sNa requires 335.0865); vmax 3411, 2937, 1598, 1494, 1449,
1327, 1236, 1121, 1043, 751, 658 cm™%; &y (500 MHz, CDCls) 7.38 (1H, t, J = 12.0 Hz, ArH), 7.28 (2H, t,
J=12.0 Hz, ArH), 7.22 (1H, d, J = 14 Hz, ArH), 7.18 (1H, brs, ArH), 7.10-7.05 (2H, m, Arh), 6.98 (1H, t, J
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=12.0, ArH), 6.90 (2H, d, J = 14.0, ArH), 4.40-4.35 (1H, m, CHOH), 4.20-4.05 (4H, m, CH,CHOHCHs),
2.85 (1H, brs, OH); 8¢ (125 MHz, CDCls), 158.61, 158.37, 131.90 (q, J = 32 Hz), 130.14, 129.56, 123.9
(9,) =275 Hz), 121.45, 118.04, 117.98 (g, J = 6 Hz), 114.60, 111.50 (q, J = 3.5 Hz), 69.09, 68.74, 68.57
; m/z (El) 334.8 [M+Na]".

Enantiomeric excess (28% ee (S)) was determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm,
iPrOH:hexane 1:9, 1 mL/min, T =30 °C, 254 nm) S isomer 9.62 min, R isomer 16.10 min. Absolute

configuration established via preparation of a standard (TJB647).

25. 1-((3-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-one.

o\)l\/o CF4
o

This compound is novel

Swern Oxidation

A 2M solution of oxalyl chloride in DCM (0.805 mL, 1.61 mmol, 2.0 eq) was further diluted with DCM
(7.5 mL) and cooled to -78 °C. Anhydrous DMSO (252 mg, 3.22 mmol, 4.0 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-((3-Trifluoromethyl)phenoxy)-3-
phenoxypropan-2-ol (250 mg, 0.806 mmol, 1.0 eq,) was then added and the mixture was stirred for
another 20 min. TEA (571 mg, 5.64 mmol, 7.0 eq) was then added dropwise and the mixture was
stirred for 12 h. The reaction was then quenched with water (10 mL) and the product was extracted
using DCM (3 x 10 mL). The combined organic layers were then dried over Na,SO,4 and concentrated
under vacuum to yield the crude product, which was subsequently purified by flash column
chromatography using a graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the
pure ketone product as a waxy solid (218 mg, 0.708 mmol, 87.9%).

(found (ESI): [M+Na]*, 333.0705. CisH13F30sNa requires 333.0709); vmax 3064, 2920, 1742, 1597,
1453, 1428, 1267, 1162, 1122, 1064, 1007, 754, 693 cm™%; 84 (500 MHz, CDCls) 7.42 (1H, d, J = 9.0,
ArH), 7.33 (2H, d, J =9.0, ArH), 7.27 (1H, d, J = 9.0, ArH), 7.14 (1H, brs, ArH), 7.09-7.02 (2H, m, ArH),
6.93 (2H, d, J =9.0, ArH), 4.97 (2H, s, CH), 4.85 (2H, s, CH2); dc (125 MHz, CDCl;) 201.80, 157.74,
157.45, 132.2 (q, J = 33), 130.30, 129.86, 123.7 (q, ) = 260), 122.22, 118.71 (q, J = 4), 117.98, 114.53,
111.74 (q,J = 4), 71.74, 71.52; m/z (ESI) 311.8 [M+H]"* .

26. 1-((2-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 29.
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samniane

This compound is novel

Epoxide ring opening
A solution of K,CO3 (213 mg, 1.54 mmol, 0.25 eq), TBAB (496 mg, 1.54 mmol, 0.25 eq) and PdCl; (11
mg, 0.062 mmol) in H,0 (25 mL) was heated to 60 °C and stirred. To the mixture (2-
trifluoromethyl)phenol (1.00 mg, 6.17 mmol, 1.0 eq) and phenyl glycidyl ether (926 mg, 6.17 mmol,
1.0 eq) were added and the reaction mixture was allowed to stir overnight. Stirring was suspended
and the mixture was allowed to cool to rt before EtOAc (3 x 15 mL) was added to extract the
product. The combined organic layers were then dried over Na;SO4 and concentrated under vacuum
to yield the crude product as a dark oil. The crude product was then purified by flash
chromatography using a graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the
pure product as a colourless oil (558 mg, 1.80 mmol, 27.0%).

ATH using [(R,R)Teth-TsDpen RuCl].

[(R,R)Teth-TsDpen RuCl] (1.0 mg, 1.6 umol, 0.05 eq) was added to a 5:2 formic acid/triethylamine
azeotrope (0.3 mL) and the mixture was stirred for 30 min. The ketone (99.8 mg, 0.322 mmol, 1.0
eq) was then added and the mixture was stirred for 12 h. After this time full conversion was
observed and stirring was suspended and NaHCOs saturated solution (5 mL) was added to neutralise
the formic acid. The product was then extracted using Et,0 (3 x 5 mL), the combined organic layers
were dried over Na,SO,4 and concentrated under vacuum to yield the crude product as a dark red oil.
The crude product was purified by flash chromatography to yield the product as a colourless oil.
(found (El): [M+Na]*, 335.0867. C16H15F303Na requires 335.0865); vmax 3389, 2936, 1608, 1496, 1459,
1321, 1242, 1058, 1037, 753 cm™; &y (500 MHz, CDCls) 7.55 (1H, d, j = 10.0 Hz, ArH), 7.48 (1H, t, J= 10
Hz, ArH), 7.25-7.20 (2H, m, ArH), 7.05-6.85 (5H, m, ArH), 4.45-4.40 (1H, m, CHOH), 4.25-4.20 (2H, m,
CH.), 4.15-4.10 (2H, m, CHa), 2.70 (1H, brs, OH); 8¢ (125 MHz, CDCls), 161.77, 158.30, 136.10, 133.46,
129.60, 127.10 (g, J = 5.0 Hz), 123.70 (q, J = 275 Hz), 121.31, 120.70, 118.90 (g, J = 30 Hz), 114.55,
112.94, 69.27, 68.55, 68.25, ; m/z (El) 334.8 [M+Nal".

Enantiomeric excess (50% ee (S)) determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm,
iPrOH:hexane 1:9, 1 mL/min, T =30 °C, 254 nm) S isomer 9.77 min, R isomer 17.99 min. Absolute

configuration established via preparation of a standard (TJB646).
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26. 1-((2-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-one.
o) CF,

o o
9

This compound is novel

Swern Oxidation

A 2M solution of oxalyl chloride in DCM (0.805 mL, 1.61 mmol, 2.0 eq) was further diluted with DCM
(7.5 mL) and cooled to -78 °C. Anhydrous DMSO (252 mg, 3.22 mmol, 4.0 eq) was then added
dropwise and the mixture stirred for 20 min. The alcohol, 1-((2-Trifluoromethyl)phenoxy)-3-
phenoxypropan-2-ol (250 mg, 0.806 mmol, 1.0 eq,) was then added and the mixture was stirred for
another 20 min. TEA (571 mg, 5.64 mmol, 7.0 eq) was then added dropwise and the mixture was
stirred for 12 h. The reaction was then quenched with water (10 mL) and the product was extracted
using DCM (3 x 10 mL). The combined organic layers were then dried over Na,SO,4 and concentrated
under vacuum to yield the crude product, which was subsequently purified by flash column
chromatography using a graduated EtOAc/hexane eluent (0 — 20% EtOAc in Hexane) to yield the
pure ketone product as a waxy solid (203 mg, 0.659 mmol, 81.9%.).

(found (ESI): [M+Na]*, 333.0708. Ci6H15F303Na requires 333.0709); vmax 3072, 2904, 1745, 1591,
1494, 1321, 119, 755 cm™; 64 (500 MHz, CDCl5) 7.64 (1H, d, J = 10.0, ArH), 7.52 (1H, t, ) = 10.0, ArH),
7.32(2H,t,1=9.5, ArH), 7.11 (1H, d, ) = 10, ArH), 7.02 (1H, d, ) = 10, ArH), 6.93 (2H, d, ] = 10, ArH),
6.88 (1H, d, J = 10, ArH), 5.03 (2H, s, CH2), 4.86 (2H, s, CH2); 8¢ (125 MHz, CDCls) 201.37, 157.60,
155.10, 133.56, 129.73, 127.53 (q, j = 5.5), 124.66 (g, J = 270), 121.91, 121.54, 119.20 (g, J = 31),
114.57, 112.54, 72.07, 71.37; m/z (ESI) 333 [M+Na]" .

Formation of asymmetric standards.
For all except the OPh/QiPr combination, standards were prepared via the (R)-configuration diol,
which is described below.
(R)-3-Phenoxypropane-1,2-diol.
OH

0] ~ OH
(R)
©/ Hb Ha

This compound is known and fully characterized
Babu, H. V.; Muralidharan, K. Dalton. Trans, 2013, 42, 1238-1248.

Sharpless Dihydroxylation
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A solution of ADmix-a (1.4 g) in t-butanol (5 mL) and H,O (5 mL) was stirred and cooled to 0 °C. To
the solution allyl phenyl ether (0.137 mL, 134 mg, 1.00 mmol, 1 eq) was added and the mixture was
stirred for 72 hrs, coming to room temperature. Na,SOs (1.6 g) was added to the reaction mixture
causing a separation of layers. The organic layer was removed and remaining organic material was
extracted further with EtOAc (3 x 10 mL). The combined organic layers were washed with water (10
mL) and brine (10 mL), dried over Na,SO4 and concentrated to give the crude product. The crude
product was then purified by flash column chromatography using an eluent mixture of 1:1 EtOAc and
hexane to give the pure product as a white solid (109.8 mg, 0.65 mmol, 65 %).

Mp 54.3 = 55.5 °C; [a]p®® -1.8 ° (¢ 0.415 in EtOH) 79.4 % ee (R) (lit. (Tetrahedron Lett. 1993, 34, 2267-
2270)[a]p +8.6 (c 1.1 in EtOH); vmax 3445, 3266, 3060, 3039, 2932, 2896, 1599, 1586, 1496, 1489,
1465, 1456, 1238, 1045 and 755 cm'%; 8, (500 MHz, CDCls) 7.27 - 7.37 (2H, m, ArH), 6.98 (1H,t,J= 7.4
Hz, ArH), 6.92 (2H, d, J = 7.9 Hz, ArH), 4.09 - 4.16 (1H, m, HOCH), 4.01 - 4.09 (2H, m, CH.), 3.81 - 3.89
(1H, m, OHCH.Hs), 3.72 - 3.80 (1H, m, HOCHuHa), 2.66 (1H, d, J = 4.7 Hz, OH), 2.09 (1H, t, J = 6.0 Hz,
OH); 8¢(126 MHz, CDCls) 158.4, 129.6, 121.4, 114.5, 70.4, 69.1, 63.7; m/z 191 ([M+Nal"*, 35%).

Ref: Wang, Z.-M.; Zhang, X.-L.; Sharpless, K. B. Tetrahedron Lett. 1993, 34, 2267-2270

Enantiomeric excess determined by HPLC analysis (Chiralcel OD-H 0.46cm x 25cm, iPrOH:Hexane 2:8,

1mL/min, 30 °C 254nm) R major isomer 8.4 min, S minor isomer 14.2 min.

(R)-2-(Phenoxymethyl)oxirane.

This compound is known and fully characterized.

Kolb, H. C.; Sharpless, K. B. Tetrahedron, 1992, 48, 10515-10530

Epoxidation

Trimethoxy ortho acetate (518 mg, 0.55 mL, 4.32, 1.2 eq) was added to a solution of PPTS (9 mg, 36
umol, 0.01 eq) and (R)-3-phenoxypropane-1,2-diol (600 mg, 3.6 mmol 1 eq) in DCM (5.4 mL) and the
mixture was stirred for 30 mins. Volatiles were then removed under vacuum and the residue was
then dissolved in DCM (5.4 mL). Acetyl bromide (531 mg, 0.32 mL, 4.32 mmol, 1.2 eq) was then
added dropwise and the mixture was stirred for 1 hr before removing volatiles under vacuum to give
an orange oil. The orange oil was then dissolved in MeOH (12 mL), before adding K,COs (646 mg,
4.68 mmol, 1.3 eq) and stirring for 24 hrs. The resultant mixture was poured onto saturated NH4Cl
solution (20 mL) and the product was extracted with DCM (3 x 20 mL). The combined organic layers

were dried over Na,SO,4 and concentrated under vacuum to give the crude product, which was then
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purified by column chromatography to yield pure product as a colourless oil (335 mg, 2.23 mmol, 62
%).

[a]o* -2.4 (c 0.235 in CHCl3) 81 % ee (R) (lit.*[a]p?? +3.48 (c 2.93 in CHCl3); Vmax 3061, 3002, 2925,
2875, 1598, 1586, 1492, 1291, 1037 and 750 cm™; &4 (500 MHz, CDCls) 7.26 - 7.34 (2H, m, ArH), 6.97
(1H,t,J=7.4 Hz, ArH), 6.92 (2H, d, J = 7.8 Hz, ArH), 4.21 (1H, dd, J = 11.0 Hz, J = 3.4 Hz, PhOCH4H.),
3.97 (1H, dd, J = 11.1 Hz, J = 5.6 Hz, PhOCH:H4), 3.36 (1H, ddt, J = 5.6 Hz, 3.9 Hz, 3.0 Hz, HCO), 2.90
(1H, t, /= 4.6 Hz, HCOCHH,), 2.76 (1H, dd, J = 5.0 Hz, 2.7 Hz, HCOCH.H,); 6¢(126 MHz, CDCls) 158.5,
129.5,121.2, 114.6, 68.7, 50.2, 44.8; m/z (ESI) 173 ([M+Na]*, 5%).

Enantiomeric excess determined by HPLC analysis (Chiralcel OD 0.46cm x 25cm, iPrOH:Hexane 17:83,
1mL/min, 30 °C 254nm) R major isomer 8.2 min, S minor isomer 11.8 mi

1) Fung Kei (Kathy) Cheung, Adam J. Clarke, Guy J. Clarkson, David J. Fox, Mark A. Graham,
Changxue Lin, Adriana Lorente Crivillé and Martin Wills, Dalton. Trans, 2010, 39, 1395-1402.

(R)-1-lsopropoxy-3-phenoxypropan-2-ol 6.
OH

O\/(r;)\/oj/

Asymmetric epoxide ring opening

To NaH, 60 % in oil, (7.9 mg, 1.7 mmol, 1.2 eq) isopropanol (0.5 mL) was added under nitrogen. The
mixture was stirred for 30 mins. (R)-2-(phenoxymethyl)oxirane (20 mg, 1.4 mmol, 1 eq) was then
added dropwise. The mixture was then stirred at room temperature for 24 hrs. Water (2 mL) was
added to quench the reaction mixture and the product was extracted using EtOAc (3 x 10 mL). The
combined organic layers were dried over sodium sulfate and concentrated under vacuum to yield
product as a colourless oil (22.4 mg, 0.13 mmol, 92%).

[a]p?®=+2.3 °(c 0.3 in CDCl3) 72 % ee (R)

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 °C, 254 nm) R major isomer 6.4 min, S minor isomer 9.8 min.

(S)-1-(4-Methoxyphenoxy)-3-phenoxypropan-2-ol 11.
OH

(@] ~ (e
SRRt
OMe

Asymmetric epoxide ring opening

S53



To a solution of 4-methoxyphenol (84.4 mg, 0.68 mmol, 1 eq) in THF (2 mL), NaH 60 % in oil (32 mg,
0.82 mmol, 1.2 eq) was added and the mixture was stirred at room temperature for 30 mins. (R)-2-
(phenoxymethyl)oxirane was then added to the mixture which was refluxed at 70 °C and stirred for
24 hrs. The mixture was then cooled to room temperature before being quenched with water (5 mL)
and the organic product was then extracted using Et,O (3 x 10 mL). The combined organic layers
were dried over Na,SO,4 and concentrated to give the product as a white solid (82 mg, 0.3 mmol, 44
%).

Mp 70.0 °C -70.8 °C; [a]o®’ -1.9° (¢ 0.26 in CDCl3) 76.4 % ee (S)

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

1:9, 1 mL/min, T =30 oC, 254 nm) S major isomer 16.4 min, R minor isomer 19.7 min.

(S)-1-(2-Chlorophenoxy)-3-phenoxypropan-2-ol 23.
OH cl
O\/(S)\/O

Asymmetric epoxide ring opening

To a solution of 2-chlorophenol (43 mg, 0.34 mmol, 1 eq) in THF (1 mL), NaH 60 % in oil (16 mg, 0.4
mmol, 1.2 eq) was added and the mixture was stirred at room temperature for 30 mins. (R)-2-
(phenoxymethyl)oxirane was then added to the mixture which was refluxed at 70 °C and stirred for
24 hrs. The mixture was then cooled to room temperature before being quenched with water (5 mL)
and the organic product was then extracted using Et,O (3 x 10 mL). The combined organic layers
were dried over Na,SO, and concentrated to give the product as a colourless oil (53 mg, 0.20 mmol,
56 %).

[a]p?® +10.2 ° (c 0.06 in CDCl3) 79 % ee (S)

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

7:93, 1 mL/min, T =30°C, 254 nm) S major isomer 14.9 min, R minor isomer 22.8 min.

(5)-1-(2,6-Dimethoxyphenoxy)-3-phenoxypropan-2-ol 16.
OH OMe
o - O
\/(W

MeO

Asymmetric epoxide ring opening
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A solution of PdCl, (0.6 mg, 3.4 umol, 0.01 eq), TBAB (29 mg, 0.9 mmol, 0.25 eq) and K,COs (13 mg,
0.09 mmol, 0.25 eq) in water was made up and heated to 60 °C. (R)-2-(phenoxymethyl)oxirane ( 50
mg, 034 mmol, 1 eq) was then added to the stirring mixture along with 2,6 dimethoxy phenol ( 52.4
mg, 0.34 mmol, 1 eq). The reaction was then stirred for 24 hrs at 60 °C before being allowed to cool
to room temperature. The product was then extracted using EtOAc (3 x 30 mL). The combined
organic layers were then dried over sodium sulphate and concentrated under vacuum to yield the
black crude product, which was then filtered through silica to yield the crude product (100.3 mg,
0.33 mmol, 97 %).

[a]p?® +27.2 ° (¢ 0.18 in CDCls) 72 % ee (S)

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

7:93, 1 mL/min, T =30°C, 254 nm) S major isomer 14.8 min, R minor isomer 19.3 min.

(S)-1-(4-Chlorophenoxy)-3-phenoxypropan-2-ol 12.
OH

SRaae!
Cl

Asymmetric epoxide ring opening

To a solution of 4-chlorophenol (43 mg, 0.34 mmol, 1 eq) in THF (1 mL), NaH 60 % in oil (16 mg, 0.4
mmol, 1.2 eq) was added and the mixture was stirred at room temperature for 30 mins. (R)-2-
(phenoxymethyl)oxirane was then added to the mixture which was refluxed at 70 °C and stirred for
24 hrs. The mixture was then cooled to room temperature before being quenched with water (5 mL)
and the organic product was then extracted using Et,O (3 x 10 mL). The combined organic layers
were dried over Na,SO,4 and concentrated to give the product as a colourless oil (62 mg, 0.22 mmol,
65 %).

[a]p?® +17.5° (c 0.28 in CDCls) 78 % ee (S)

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane
7:93, 1 mL/min, T = 30 °C, 254 nm) Spgjor isomer 12.0 min, Rminor isomer 19.9 min.

tert-Butyl (S)-(2-(2-hydroxy-3-phenoxypropoxy)phenyl)carbamate 19.
OH NHBoc

©/O\/(-S)\/O

Asymmetric epoxide ring opening
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To a solution of tert-butyl (2-hydroxyphenyl)carbamate (63 mg, 0.30 mmol, 1 eq) in THF (0.5 mL),
NaH 60 % in oil (14 mg, 0.36 mmol, 1.2 eq) was added and the mixture was stirred at room
temperature for 30 mins. (R)-2-(phenoxymethyl)oxirane (50 mg, 0.30 mmol, 1 eq) was then added to
the mixture which was stirred for 24 hrs. The mixture was then quenched with water (10 mL) and
the organic product was then extracted using Et,0 (3 x 15 mL). The combined organic layers were
dried over Na,SO, and concentrated to give the product as a colourless oil (78 mg, 0.22 mmol, 73 %).
[a]p* +4.7 (c 0.33 in CDCl3) 79.6 % (S)

Enantiomeric excess determined by HPLC analysis (Chiralpak IB, 0.46 cm ¢ x 25 cm, iPrOH:hexane

7:93, 1 mL/min, T =30 °C, 254 nm) S major isomer 12.0 min, R minor isomer 18.0 min.

The following compounds were prepared using (S)-2-(phenoxymethyl)oxirane:

(R)-1-(Pentafluorophenoxy)-3-phenoxypropan-2-ol 26.

Asymmetric epoxide ring opening

A solution of PdCl; (1.0 mg, 6.7 umol, 0.01 eq), TBAB (54 mg, 0.167 mmol, 0.25 eq) and K,COs (23
mg, 0.167 mmol, 0.25 eq) in water (2.5 mL) was made up and heated to 60 °C. (S)-2-
(Phenoxymethyl)oxirane ( 90 mg, 0.67 mmol, 1.0 eq) was then added to the stirring mixture along
with pentafluorophenol ( 122 mg, 0.67 mmol, 1.0 eq). The reaction was then stirred for 24 hrs at 60
°C before being allowed to cool to room temperature. The product was then extracted using EtOAc
(3 x 30 mL). The combined organic layers were then dried over sodium sulphate and concentrated
under vacuum before filteration through silica in hexane/EtOAc to yield the crude product which
was analysed directly by HPLC. Enantiomeric excess (24%, R) was determined by HPLC analysis as

previously described.

(R)-1-((4-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 27.

OO\A/OOCF

Asymmetric epoxide ring opening

3
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A solution of PdCl, (1.0 mg, 6.7 umol, 0.01 eq), TBAB (54 mg, 0.167 mmol, 0.25 eq) and K,COs (23
mg, 0.167 mmol, 0.25 eq) in water (2.5 mL) was made up and heated to 60 °C. (S)-2-
(Phenoxymethyl)oxirane (90 mg, 0.67 mmol, 1.0 eq) was then added to the stirring mixture along
with 4-trifluoromethylphenol (108 mg, 0.67 mmol, 1.0 eq). The reaction was then stirred for 24 hrs
at 60 °C before being allowed to cool to room temperature. The product was then extracted using
EtOAc (3 x 30 mL). The combined organic layers were then dried over sodium sulphate and
concentrated under vacuum before filteration through silica in hexane/EtOAc to yield the crude
product which was analysed directly by HPLC. Enantiomeric excess (80%, R) was determined by HPLC

analysis as previously described.

(R)-1-((3-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 28.

o\/'\/o CF4
o

Asymmetric epoxide ring opening

A solution of PdCl; (1.0 mg, 6.7 umol, 0.01 eq), TBAB (54 mg, 0.167 mmol, 0.25 eq) and K,CO3 (23
mg, 0.167 mmol, 0.25 eq) in water (2.5 mL) was made up and heated to 60 °C. (S)-2-
(Phenoxymethyl)oxirane (90 mg, 0.67 mmol, 1.0 eq) was then added to the stirring mixture along
with 3-trifluoromethylphenol (108 mg, 0.67 mmol, 1.0 eq). The reaction was then stirred for 24 hrs
at 60 °C before being allowed to cool to room temperature. The product was then extracted using
EtOAc (3 x 30 mL). The combined organic layers were then dried over sodium sulphate and
concentrated under vacuum before filteration through silica in hexane/EtOAc to yield the crude
product which was analysed directly by HPLC. Enantiomeric excess (70%, R) was determined by HPLC

analysis as previously described.

(R)-1-((2-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 29.
OH CF,

o Yo
ol

Asymmetric epoxide ring opening

A solution of PdCl; (1.0 mg, 6.7 umol, 0.01 eq), TBAB (54 mg, 0.167 mmol, 0.25 eq) and K,COs (23
mg, 0.167 mmol, 0.25 eq) in water (2.5 mL) was made up and heated to 60 °C. (S)-2-
(Phenoxymethyl)oxirane (90 mg, 0.67 mmol, 1.0 eq) was then added to the stirring mixture along

with 3-trifluoromethylphenol (108 mg, 0.67 mmol, 1.0 eq). The reaction was then stirred for 24 hrs
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at 60 °C before being allowed to cool to room temperature. The product was then extracted using
EtOAc (3 x 30 mL). The combined organic layers were then dried over sodium sulphate and
concentrated under vacuum before filteration through silica in hexane/EtOAc to yield the crude
product which was analysed directly by HPLC. Enantiomeric excess (50%, R) was determined by HPLC

analysis as previously described.

1-Methoxy-3-phenoxypropan-2-ol 4.
For this compound the route reported by Sharpless et al. was conducted with Admix-f and

the same series of reactions as previously described to give a known standard of S-

OH

O\/'\/OH
®

configuration alcohol of 84% e.e.
MeC(OMe);

O\/\
ADmixB
Butanol, water
AcBr

OH
O
Ov</
O\/('s)\/o\ K,COs )
-

MeOH
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NMR Spectra and HPLC data for ee determination.

1-Methoxy-3-phenoxypropan-2-ol 4.
O\)\/O\

'H NMR (300 MHz, CDCls).

Chemist Alex Matthews
am023 pure
PROTON.w CDCI3 /opt/topspin AM2 33

I |

\
JLI.MJJ;L_“' A ___J,* J/JL <=

Current Data Parameters
NAME

Jan13-2015
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150113
INSTRUM B
PROBED 5 mm QNP 1H/13
PULPROG 2930
™ 32768
SOLVENT cpc13
NS 16
DS 2
SWH 6172.839 Hz
FIDRES 0.188380 Hz
a0 2.6542580 sec
RG 645.1
DW 81.000 use
DE 6.00 use
TE 300.0
D1 1.00000000 sec
DO 1
........ CHANNEL f1 =m==m====
NUC1 18
P1 9.00 use
PL1 -3.00 dB
SFo1 300.1318534 MEz

F2 - Processing parameters
ST 32768

SF 300.1298260 Mz
WDW M
SSB 0

13 -0.20 Hz
GB 0.1

PC 1.00

il

T T T T
105 100 95 2.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0

g TN ey
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13C NMR (75 MHz, CDCl3).

HPLC of racemic alcohol.

TrrTTTTrTT
104 %

Chemical Shift (ppm)
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Asymmetric Alcohol.

HPLC of known standard, S-configuration alcohol.
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1-Methoxy-3-phenoxypropan-2-one.

O\)J\/O\

'H NMR (300 MHz, CDCls).

Chemist Alex Matthews

am025 pure Current Data Parameters
. NAME Feb03-2015
PROTON.w CDCI3 /opt/topspin AM2 5 EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20150203
e
INSTRUM spect
— PROBHD 5 mm QNP 1H/13
PULPROG 293
32768
SOLVENT €pcl3
NS
DS

2
SWH 6172.839 Hz
FIDRES 0.188380 Hz

AQ 2.6542580 sec
DW 81.000 use
3088 ee
355% ¥
D1 1.00000000 sec
TDO 1
[ I
9.00 use
) -3.00
SFO1 300.1318534 MHz
F2 - Processing parameters
b 5
s 3001230150 iz
SSB r 0
LB -0.20 Hz
GB 0.1
PC 1.00
JoJ J e
e R
10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1 0.5 0.0 -0.5 ppm
K L\»\ _
of || 5 ERSAE 2 e ) 7
Pt ﬁ S| [¢f |s o o S| g
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13C NMR (75 MHz, CDCl3).

T
112

AR ML
104 %
Chemical Shift (ppm)
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1-"Butoxy-3-phenoxypropan-2-ol 5.

'H NMR (300 MHz, CDCl3).

Chemist Alex Matthews

am010 pure Current Data Parameters
NAME Nov10-2014
PROTON.w CDCI3 /opt/topspin AM2 29 ExoNO 1o
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141110
Time
INSTRUM spect
PROBHD 5 mm QNP 1H/13
PULPROG zg
TD 32768
SOLVENT cpc13
NS 16
DS 2
Wi 6172.839 Hz
FIDRES 0.188380 Hz
( Ao 2.6542580 sec
RG 24.
bW 81,000 use
| DE 6.00 use
TE 300.0 K
[ D1 1.00000000 sec
TDO 1

CHANNEL f1

9.00 use
-3.00 a
sFo1 300.1318534 MEz
/) F2 - Processing parameters
s1 32768
sz 300.1298261 Mrz
/ wow @
[ [ ssB o
( | | = -0.20 Hz
=3 6.1
[ I BC 1.00

U

.0

e . [ O
15 1.0 0.5 0.0 -0.5 ppm

'5 e

L —T T

105 10.0 9.5 9.0 8.5 8.0 75 6.0 55 5.0 4. 4.0 35 3.0

13C NMR (75 MHz, CDCl3).

T T T T B A
200 192 18 178 168 160 152 a4 138 128 120 12 104 % 88 20 7z &4 L 43 40 32 24 18 3 0
Chemical Shift (ppm)
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HPLC of Racemic alcohol.

HPLC of Asymmetric Alcohol after ATH - not fully reduced (see following HPLC spectrum).
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HPLC of Ketone — to confirm that 8.44 peak in HPLC above is ketone.
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1-"Butoxy-3-phenoxypropan-2-one.
O\)J\/O\/\/

'H NMR (300 MHz, CDCl3).

Chemist Alex Matthews
am015 pure
PROTON.w CDCI3 /opt/topspin AM2 8

Current Data Parameters
NAME, Nov17-2014
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters

Date_ 20141117

ime

INSTRUM spect
HD 5 mm QNP 18/13

0G 2930

us:
-3.00 a3
SFO1 300.1318534 Mz

F2 - Processing parameters
32

SF 300.1298260 Mz
WDW GM
ssB 0
13 -0.20 Hz
GB 0.1
BC 1.00

16.5 16.0 915 9.0 315 8.0 715 710 615 515 51 4‘.5 410 5/ 310 25 210 37;1.5 110 ) ‘015 lJ‘.l) -6.5 ppm
ELH ELEER: LA B
13C NMR (75 MHz, CDCls).
T

T
104
Chemical Shift (ppm)
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1-Isopropoxy-3-phenoxypropan-2-ol 6.
OH

1H NMR (400 MHz, CDCls).

13C NMR (101 MHz, CDCls).

spect.
2108618_0844 (

65536

coc13

128
26041666 1z
0.397364 A2

0100689655 sec
100. 6248421 Mz
13¢
10.00 usec
20,00 usec
47.37500000 W
400.1316005 Miiz

0130953279 W

2 - Processing parameters
1 32768

s:
s® 100.6127685 Mz
won
ssB °
1 1.00 5z
) o

| c 1.40

230 20 210 200 190 180 170 180 150 140 130 120 M0 00 S0 B0 O &0 S0 40 W 20 0 0 ppm
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HPLC Racemic

HPLC After ATH

HPLC Asymmetric Standard
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1-Isopropoxy-3-phenoxypropan-2-one.

0

1H NMR (400 MHz, CDCls).

FrecEnmioT parmmtars

sar
08, THBEN P

5 1 43 42 41 M0 L] 8 ? & B a L] 2 1 (] ] 3 ppm
g O -
13C NMR (101 MHz, CDCls).

.

2556

& &
S 26081666 52

e &

I 18 1.00 Hz

0 130 12 0 100 W B0 M 0 50 40 310 W™ W0 0 ppm

230 230 I B0 W0 WO T 160 150
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1-Isopropoxy-3-(4-methoxyphenoxy)propan-2-ol 7.
OH
O\)\/O\l/
MeO
14 NMR (500 MHz, CDCls).

g
BCNMR (125 MHz, CDCls).

20 20 20 200 190 180 170 180 150 140 130 120 190 100 S0 80 YO &0 8 40 W W W0 o

571

508

F2 - AcquisiTion Parametors
e 160
15,07

spect
5 mm CEDCH 13
an

63536
£0511
H3 16
oa 2
swe 10000, 200
FInRES 0.153588
B 3.2767558
G 29,62
oW 50,000 usac
i 40,00 ue
1= 268,
o1 1.0000C0E0 soa
™o 1

CHANNEL 1 sssssas:
500.1330865 MEix
1

5.10
1300000000 &

- Processing parameters
£5536

500.130C0C8 Mz
m

£.30 Ha

1.00

susTRON
2ROBHD
2ULER0G

™
SOLVENT
NS

1Az
a1z

camNEL £1
125.7728795 Mz
130

9.50 usec

1900 usec
24.00000000 W

EL £2
500.1320005 Mz
18
waltzl6
65.00 usec
13.00000000 W
0126784000 W

22 - Processing parameters
1 327,

68
125.7577885 Mz
Y
o
1.00 5z
°
1.40



COSY (500 MHz, CDCl5)

HPLC Racemic

L as ta s h o

45 40 35 30 25

572

Fzo

F25

3.0

F35

4.5

5.0

F55

Fe0

e

15 10 05 ppm

F2 - Acquisition Paramoters
o 2016050

rroes T
Al ©.3453051 500
a5 1338

o 120,360 uame
& 36,00 use

.
3t 1000.00 unmc
FL - hoquisition pararators
srot sep. 132l
FIAES 10470305 A
£ 3310 ppn
Frmnz o




HPLC After ATH

1-isopropoxy-3-(4-methoxyphenoxy)propan-2-one.

'H NMR (500 MHz, CDCls)
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13C NMR (125 MHz, CDCls)

F2 - heguiaitisn Paramste:

Data_ 20180511
Time 10.23
THSTASM s
PROBHD & mm CPDCH 13C
PULPROG Jmod
™ 65536
SOLVENT cnc13
s 256
s 4
swit 32894.738 1z
FIDRES 0.501934 Rz
AQ 0.9961472 sec
RG 85.9:
oW 15.200 usec
D& 66.43 usec
is12 145.0000000
oNsTI1 1.0000000
2.00000000 sec
20 0100689655 sec
™0 1
==somn=s CHANNEL f1 ===
701 125.7728795
Nuc1 13¢
1 9.50 usec
P2 1900 usec
i1 24.00000000 W
CHRNNEL £2 ===
500.1320005

waltz16

13.00000000 W
0126784000 W

F2 - Processing parameters
1

32768

5= 125.7577885 Mz
W Y

553 0

13 1.00 5z

o3 o

rc 1.40

B0 T 0 00 190 180 170 160 150 140 130 120 0 100 0 B0 TO 60 S0 40 30 2 10

COSY (500 MHz, CDCls)

S74

o ppm

£2 - Acquisition Parameters

Dat. 20160511
Tire 10,04
wsTR v
PROBED 5 mm CDCE 13C
POLPROG | cosyapppat

3034
BOLVENT ot

F1 - hoquisitice paramtors

arot s26.132 vae
FInRES 44.333304 Hr
G S50 ppe
Fawane o

Loan

F1 - Prozessizg pararatars

= Taa

w2

o 5202300000 s
an

waw
a3 v
H




1,3-Dimethoxypropan-2-ol.

H
© OMe

OMe
'H NMR (300 MHz, CDCls)

Chemist Sam Forshaw
SF154
PROTON.w CDC13 /opt/topspin SF1 53

NAME Ju120-2016
EXPNO 20
PROCNO 1
Date_ 20160720

ime 13.25
INSTRUM spect
PROBHD 5 mm QNP 1H/15
PULPROG 2930

32768
SOLVENT cpc13
NS 16
DS 2
SWH 6172.839 Kz
FIDRES 0.188380 Kz
AQ 2.6542580 sec
RG 57
oW 81.000 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
O 1
CHANNEL f1 =
10

1 15.00 usec
PLL .00 dB
sFo1 300.1318534 MHz
sI 32768
SE 300.1299931 MKz
WOH EM
588 [

LB 0.30 Hz
GB (]
pC 1.00

T T T T T T T T T T T T T T T T T T T T

16 15 14 13 12 11 10 9 8 7 6 5 4 2 1 0 -1 -2 ppm

16.76

13C NMR (75 MHz, CDCls)

Chemist Sam Forshaw
SF154 :
C13APT.w CDC13 /opt/topspin SF1 53

ERECHD 1
Date_ 20160720
e 13.42
INSTRU spect.
PROBED 5 mm QNP 1H/15
PULPROG 3mod
65536
SOLVENT cpcl3
NS 256

s 4

suE 19607.844
FIDRES 0.295192
AQ 1.6712180

RG 16384
oW 25.500
DE 6.50

TE 298,
cNsT2 145.0000000
CONSTI1 10000000
b1 2.00000000
D20 0100689655

™0 1

= CHANNEL £1

13¢
10.00
20200
| A 1,50
i 75.4768051

= CHANNEL £2
waltz16

H
80.00

21.54
300.1312005
32768
75.4677490
EM

0
1.00

0
1.40

T T T T T T T T
240 220 200 180 160 140 120 100 80 20 ppm
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Hz
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sec
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COSY (300 MHz, CDCl3)

Chemist Sam Forshaw
SF154
COSY.w CDC13 /opt/topspin SF1 |53

ppm

0.5

1.0

1.5

r2.0

r25

3.0

3.5

4.0

-4.5

4.5 4.0 35 3.0 25 20 1.5 1.0 05
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ppm

NAME Jul20-2016
EXPNO 22
PROCNO 1
Date_ 20160720
ime 13.42
INSTRUM spect
PROBHD 5 mm QNP 1H/15
PULPROG cosygpppaf
2048
SOLVENT cpel13
NS 1
DS 8
SWH 1361.656
FIDRES 0.664871
AQ 0.7520756
RG 45.3
W 367.200
DE 6.50
TE 298.0
Do 0.00000300
D1 0.99086642
D11 0.03000000
D12 0.00002000
D13 0.00000400
D16 0.00020000
NO 0.00073440
CHANNEL f1
11
15.00
15.00
2500.00
7.00

14.36
300.1306752

GRADIENT CHANNEL
SINE.100

1000.00

1

128
300.1307
10.637936
4.537

QF

1024
300.1299931
SINE

0

0.00

0

1.40

1024

QF
300.1299931
SINE

0

0.00
0

Hz
Hz
sec

usec
usec
K
sec
sec
sec
sec
sec
sec
sec

10.00 %

usec

MHz
Hz
ppm

MHz

Hz

MHz

Hz



1-((1,3-Dimethoxypropan-2-yl)oxy)-3-phenoxypropan-2-ol 8.

OH

OMe

H NMR (500 MHz, CDCls)

a1 £

2 500,1300118 NH;
™

s5m [l

13 0.9 B

= 0

= 1.99

% 15 19 12 N 10 ] 5 1 A 3 ppm
- - o
b K /I <1
= ”
e - il =y -
sz
W
sec
D1 2.00000000 sec
D20 0.00689655 sec
™0 H
»2 19200 usec
L1 24.00000000 W
mmmmmnn CHANNEL £2 mmmmmee:
500.1320005 4B
o
s12 waltzls
65.00 usec
13.00000000 W
0.26784000 W
L 2 - Processing parameters
T — s1 5
125.7577885 Maz
woR
ssa 3
13 1.00 Bz
aa 3
zc 140
230 0 210 200 190 180 170 160 150 140 130 120 110 W00 S0 B0 TO 60 S0 0 o ppm
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COSY (500 MHz, CDCl5)

i

HPLC Racemic

Ny

10

S78

3 2 1

g3 e s el8an ol

8.0
85

10.0

F2 - Acquisition Parameters
Date_ 20160812
9.59

0
01§ #-44420000
™ BoadR01a0

une

10 uame
uses

W

"

a0 v
1600.00 usnc
F1 - hoquisition parareters
m
sro 5501126 wnz
EIIRES 25.447343 B3
£ .
FrponE
2 - Procemsis arataza
s1 S R
530.1200110 KHa
G

e

1.0

F1 - Processizg pararsters

a1 1822
oz

sr s30.1300110 Mnz
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s o
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HPLC After ATH

1-((1,3-Dimethoxypropan-2-yl)oxy)-3-phenoxypropan-2-one.

O
O\)]\/O
\(\OMe
OMe
IH NMR (500 MHz, CDCls)

|
,fJ _-Jﬁ

_ T /1 P

\..3./ 1! 14 1 1. 1 ! % .§_E| § .E.I E 1 -3 ppm
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13C NMR (125 MHz, CDCls)

COSY (500 MHz, CDCl5)

S80

15

20

25

30

35

4.0

45

5.0

55

6.0

ot
T 15,37
1
PEOEND 5 e cPmCN 5O
L 2y

63536
SALVENT it
e 18
oE 2
2w 10000, 000 Hr
FIDHER 0.153588 Hr
aa 2,3767955 nec
B3 154
oW 0,000 user
o 40,50 mene
= 238.9
0 100000090 por
™ 1
e CIAEL #1 e
a1 500.1310485 Mz
Bl 13
rl 9.5 waer
BLd1 13. 00000080 W

FZ - Processing parameters
21

aF 500,1300111 Wiz
) =™
am ]

13 0.3 Hp
@ ]

P 100

2 - Aoquisition Paraseters
Date_ 20160306

2
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Tlikaaan w
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1-(Allyloxy)-3-phenoxypropan-2-ol 9.
OH

e

Hb Ha Hd

H NMR (300 MHz, CDCl3)

Chemist Sam Forshaw
LW004
PROTON.w CDC13 /opt/topspin SF1 55

i BRUKER

NAME Jun29-2016
EXPNO 10
PROCNO 1
Date_ 20160629
Time 16.37
INSTRUM spect
PROBED 5 mm QNP 1E/15
PULPROG 2930

™ 32768
SOLVENT cpc13

NS 16

DS 2
SWH 6172.839 Hz
FIDRES 0.188380 Ez
AQ 2.6542580 sec
RG 181

DW 81.000 usec
DE 6.50 usec
TE 295.3 K
D1 1.00000000 sec
DO 1

CHANNEL f1

1H
1 15.00 usec
PL1 7.00 dB
SFo1 300.1318534 MHz
s1 32768
SF 300.1300077 MHz
WDW EM
sSB 0
LB 0.30 Hz
GB 0
PC 1.00

T T T T T T T T T T T T T T T T T

16 15 14 13 12 11 10 9 8 7 3 2 0 -2 ppm

13C NMR (500 MHz, CDCls)

3965
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13C NMR (125 MHz, CDCls)
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2-((4-Methoxyphenoxy)methyl)oxirane.
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1-(Allyloxy)-3-(4-methoxyphenoxy)propan-2-ol 10.
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COSY (500 MHz, CDCl5)
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HPLC After ATH

1-(Allyloxy)-3-(4-methoxyphenoxy)propan-2-one.
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13C NMR (125 MHz, CDCls)
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1-(4-Methoxyphenoxy)-3-phenoxypropan-2-ol 11.
OH
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HPLC After ATH
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1-(4-Methoxyphenoxy)-3-phenoxypropan-2-one.
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1-(4-Chlorophenoxy)-3-phenoxypropan-2-ol 12.

Cl

OH

'H NMR (500 MHz, CDCls)

13C NMR (125 MHz, CDCls)
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COSY (500 MHz, CDCls)

HPLC Racemic
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HPLC After ATH

HPLC Asymmetric Standard
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1-(4-Chlorophenoxy)-3-phenoxypropan-2-one.
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13C NMR (100 MHz, CDCls)
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13C NMR (125 MHz, CDCls)

COSY (500 MHz, CDCl5)

230 20 210 200 W90 180 170 180 150 140 130 120 110 100 90

®

n

&

25

a5

55

65

70

L85

S99

2 W o ppm

F2 - Aequisition Paraset
Dot 20160510
2017

mect

5 sm coocE 1%

‘cosymppat
o

=
S
ity
M

-]

o

I

o

Fi - Requinition Farsmsters

Dara_ So1dn3in

Tima a5

SHSTRUM spect

PROBHD 5 mm CPDCH 13C

PULPROG jmod
65536

SOLVENT coc13

NS 256

s 4

sw

FIDRES

AQ

"G

oW

DE

1

cnsT2

oNST11

b1

20

00

CHANNEL 1 =

125.7728795 Mz
13c

9.50 usec

19.00 usec
24.00000000 W

CHANNEL £2 =
5001320005 Miiz
10

waltz16
65.00 usec

PLH2 13.00000000 W

PLHI2 0126784000 ¥

F2 - Processing parameters
s1

68
125.7577885 Miz
£l

s
wOH

ssB o

7y 1.00 B2
B o

rc 1.40



HPLC Racemic

HPLC After ATH

5100



tert-Butyl (4-(2-oxo-3-phenoxypropoxy)phenyl)carbamate.
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1-(4-Chlorophenoxy)-3-(4-methoxyphenoxy)propan-2-ol 13.
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HPLC After ATH

1-(4-Chlorophenoxy)-3-(4-methoxyphenoxy)propan-2-one.
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13C NMR (125 MHz, CDCls)

FI - Reguizdtion Paramete
Date_ 20140823
Tima E
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG. mod

™ 65536
SOLVENT cpc13

§s 256

DS 4
swi 32894.738 Hz
FIDRES 0.501934 Hz
aQ 0.9961472 sec
RG 185.92

D 15.200 usec
DE 66.43 usec
= 298.0 K
cNsT2 145.0000000
CNST11 1.000000

p1 2.00000000 sec
D20 0.00689655 sec
™0 1

5702
2

NuC
C2DPRG(2
PCPD2
PLW2

PLH12

F2 - Process:
s1

sF
558 o
13
68 4
BC

COSY (500 MHz, CDCls)

20 0 20 00 190 180 1TO 160 150 140 130 120 10 100 S0

5105

segsztessterreeszt i

i

72 - Acquisition Paransters

Bate. 0160023
BROBD 5 e CoOCH
e cosyappat
Pt

o

"

o

=

B

&

o

B

o

B

e s 1

HANNEL £1 = .
125.7728795 Mz
1

HANNE]

3c
9.50 usec
19.00 usec
24.00000000 W

L £2
500.1320005 Miz
18

0.26784000 %
ing parameters
32768

125.7577885 Miz
Y

T 50,1308 s
Frams n e e
T30

2

usgy



1-(2,6-Dimethoxyphenoxy)-3-isopropoxypropan-2-ol 15.
OH
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1-(2,6-Dimethoxyphenoxy)-3-isopropoxypropan-2-one.
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1-(2,6-Dimethoxyphenoxy)-3-phenoxypropan-2-ol 16.
OH OMe
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1-(2,6-Dimethoxyphenoxy)-3-phenoxypropan-2-one.
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1-(2,6-Dimethoxyphenoxy)-3-(4-methoxyphenoxy)propan-2-ol 17.
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COSY (500 MHz, CDCl5)
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HPLC After ATH

1-(2,6-Dimethoxyphenoxy)-3-(4-methoxyphenoxy)propan-2-one.
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1H NMR(500 MHz, CDCl)
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13C NMR (125 MHz, CDCls)
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tert-Butyl (2-hydroxyphenyl)carbamate.
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tert-Butyl (2-(2-hydroxy-3-isopropoxypropoxy)phenyl)carbamate 18.
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tert-Butyl (2-(3-isopropoxy-2-oxopropoxy)phenyl)carbamate.
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COSY (500 MHz, CDCl5)
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tert-Butyl (2-(2-hydroxy-3-phenoxypropoxy)phenyl)carbamate 19.
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HPLC Racemic

HPLC After ATH
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tert-Butyl (2-(2-oxo-3-phenoxypropoxy)phenyl)carbamate.
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tert-Butyl (2-(2-hydroxy-3-(4-methoxyphenoxy)propoxy)phenyl)carbamate 20.
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tert-Butyl (2-(3-(4-methoxyphenoxy)-2-oxopropoxy)phenyl)carbamate.
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COSY (500 MHz, CDCl5)
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2-((2,6-Dimethoxyphenoxy)methyl)oxirane.
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tert-Butyl (2-(3-(2,6-dimethoxyphenoxy)-2-hydroxypropoxy)phenyl)carbamate 21.
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COSY (500 MHz, CDCl5)

A

i
e

L

e

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05

HPLC Racemic

5131

[20

F28

F3.0

[ 35

40

&5

5.0

[ 65

6.0

F6s

F7.0

£2 - Acquisition Parameters
20

Date_. 160630
Tire 126
wsTR spoct.
ROBED 5 mm CEDCE 13C
POLPROG | cosyapppat
42

BOLVENT ot
3

F1 - hoquisitios pasamators
™ e

arot se0.1321 vae
FIiEs 35 G036 Br
G 3132 ppe
Famane

[ ——
= 5 P

8 5991300132 Mz
W Cd
s3n 8

) o e

e Loan

s (5}
w2 o

5 1300132 vais
wow =

a3 v

n o



HPLC After ATH
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tert-Butyl (2-(3-(2,6-dimethoxyphenoxy)-2-oxopropoxy)phenyl)carbamate.
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COSY (500 MHz, CDCl5)

et L4 . L‘ - &'?'ig“ e
J| b E.,..
_— &
J - #
‘ :
[ & .
{ s
— : ’ﬂ ¥
J .
d @
El D 8 T
s e
<| a = 8
| | :
H B 7 5 5 4 3 2 1 1] pom

5134



1-(2-Chlorophenoxy)-3-isopropoxypropan-2-ol 22.
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COSY (300 MHz, CDCls)
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HPLC After ATH
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1-(2-Chlorophenoxy)-3-isopropoxypropan-2-one.
Cl O

H NMR (300 MHz, CDCl3)
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COSY (500 MHz, CDCl5)
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1-(2-Chlorophenoxy)-3-phenoxypropan-2-ol 23.
Cl OH

H NMR (500 MHz, CDCl3)
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HPLC After ATH
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1-(2-Chlorophenoxy)-3-phenoxypropan-2-one.
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COSY (500 MHz, CDCl5)
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2-(Dimethylamino)phenol.
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F# - Procesning paranntors
a1 53536
as 300.1200321 MEe
W ™
am [
3 2.30 H2
=

i i ”

T L
15 14 13 12 1 10 % @& 7 6 5 4 3 2 1 0 - 2 ppm

\
o
13C NMR (75 MHz, CDCI
z, 3
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 201604
Time 19.14 h
INSTRUM spect
PROBHD 2104275_0340 (
PULPROG jmod
65536
SOLVENT cpel3
NS 512
DS a
swi 19531.250 Hz
FIDRES 0.298023 Hz
AQ 1.6777216 sec
RG 200.94
oW 25.600 usec
DE 6.50 usec
.0
CNST2 145.0000000
CNST11 1.
1 2.00000000 sec
D20 0.00689655 sec
DO
SFO1 75.4768047 MHz
NUC1 13¢c
Pl 10.00 usec
P2 20.00 usec
PLWL 36.59700012 W
SFO2 300.1312005 MHz
1K
CPDPRG (2 waltzl6
PCPD2 90.00 usec
PLW2 8.74460030 W
PLW12 0.20996240 W
F2 - Processing parameters
s1 32766
SF 75.4677485 MHz
" EM
T SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 20 ppm
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(2-(Dimethylamino)phenoxy)-3-phenoxypropan-2-ol 24.

NMGz OH
0] @)

'H NMR (400 MHz, CDCls)

13C NMR (100 MHz, CDCls)

Eiy

,

(e}

230 220

210 200

. e
190 180 170

160 150 140 130

120

5146

100 90 80 70 60 50 40 30 20

Frocassing pars

F2 - Acquiaivien Paramiters
Date_ 30160420

Ting 15,08 n
INSTRUM spe
PROBHD 21086180844 (
PULPROG mo
i) 65536
SOLVENT cnc13
NS 128
DS 4
swi 26041.666 Hz
FIDRES 0.397364 Hz
AQ 1.2582912 sec
RG 1.6
oW 19.200 usec
DE 6.50 usec
18 8.0
cNsT2 145.0000000
CNSTI1 1.000000
.00000000 sec
20 0.00689655 sec
DO 1
sFo1 100.6248421 Miz
Nuc1 13
P1 10.00 use
P2 0.00 usec
PLU1 47.37500000 W
sFo2 400.1316005 Mz
NuC2 18
C2DPRG(2 waltzl6
PCeD2 0.00 usec
PLU2 12.92099953 W
PLU12 0130953279 W

F2 - Processing parameters
s1

768

s 1006127685 Miz
WoW M

ssB o

18 1.00 Hz
B o

BC 1.40



HPLC Racemic

HPLC After ATH
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1-(2-(Dimethylamino)phenoxy)-3-phenoxypropan-2-one.

NMGZ 0]
0] @)

'H NMR (500 MHz, CDCls)

CmasmEL 11
S, 13303

I a1 3
| e

F1 4.

| | 1 3. 100003

- Processinzg povamsters
i

500,1300

@
#
=
]
s
3
-
-
-
-
-
.
-
-
-
fa
H

s
s
Fr
5l

13C NMR (125 MHz, CDCls)

2050

spect

5 mm CRDCH 13C
rod

65536

cac13

256

32894.738 Hz
0.501934 sz

£000000

2.00000000 sec

0100689655 sec
1

== CHANNEL 1 =
125.7728795 Maz
13¢

9.50 usec
19.00 usec
2400000000 W

CHANNEL £2 mmmmmmm
500.1320005 Milz
1

waltz16
ec2: 65.00 usec
a2 13.00000000 W
1 PLA12 026784000 W

F2 - processing parameters
s1

125.7577885 Maz

1.00 B2

1.40

230 220 0 200 190 180 170 160 150 140 130 120 110 W0 0 B0 V0 60 8O 40 30 W 10 0 ppm
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COSY (500 MHz, CDCl5)

¥2 - Acquisition Parameters
Date_

Sotties
o ]
ot spact
B 5 mm cochTISE

i JJ P © T
. ppm -
0.5
10
15
20
25
20
35
" si0.3 531 s
= S e
w T
as =
e
=
— 50 i
E
55 n
N
T 14
&0 e
3
H
65
ﬁ 70
- 5

2
PE
oE
2
&
5
s
@
g
:_
e
a
=
&
% E
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1-(2,3-Dimethoxyphenoxy)-3-phenoxypropan-2-ol 25.

OH

'H NMR (400 MHz, CDCls)

13C NMR (100 MHz, CDCls)

230 0 o 20

180

OMe

180

17

189

OMe

150

a0

13

120

0

W b0 T 80 S0 A0 W =

5150

it

0 ppm

e
.38 &

ST spect
PROBED  2108618_0844 (
PULPROX

SOLVENT

o]
65536
coc13
s 128
ps 4
swa 26041666 1z
DRSS 0.397364 iz
1.3582912 sec
2015
oW 19.300 usec
oE 6.5
= 95
cxsT:
cxsTi1
o
D20
0
sro1
NuC1
21
P2 20700 ueec
BLi 47.37500000 W
s¥02 051316005tz
Nucz
ceoRRG (2 waltzls
3 5000 usec
PInz 12.92099353 W
eIz 030953219 W
2 - Procossing paranetors
st 7
sF 1006127685 Mz
on "
ey °
1B 1.00 2
@ o
rc 1.40



HPLC Racemic

HPLC After ATH
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1-(2,3-Dimethoxyphenoxy)-3-phenoxypropan-2-one.

@) OMe
@) @) OMe

'H NMR (400 MHz, CDCls)

-

13
= L E 3
¢ # =
C NMR (100 MHz, CDCls)
]
2108618_0844 (
Jmod
i
:
2
T 5,

0 Z20 210 200 190 180 17O 160 150 140 130 120 110 100 80 80 0 &0 50 e ko 20
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1-(Pentafluorophenoxy)-3-phenoxypropan-2-ol 26.

OH F

F
'H NMR (500 MHz, CDCls)

13C NMR (125 MHz, CDCls)

P Ty
230 220 210 200 190 180 170 160

150

T
140

5153

52 - Acaquisition Parameters

Daze_ 20170419
Tima 20.15
TNSTRUM spet
PACBED 5 mm CEOCH 13
FULEROG 30
™ 55538
SOLVENT £6el1
] 15
o8

2
swe 10000, 000 Ha
FIORES 0.152584 Hz

AC 3.2767953 mec
a5 15,20

ow 50,000 a8ac
[E 4000 usec
TE 290.0
o1 1.000000B0 mec
e 1

- o

ANNEL Il ssssmsc
5001330885 Mz

nuci
71 5.10 usac
E 13.00000000 &
T2 - Frocessing parameters
a1 §5536

57 500.1300295 Mz
wom ]

588 ]

12 0.30 Ha
=1 ]

e 100

F2 - Acquisition Paramoters
201704

Dae_
Ting
TRUM
PROBHD
PULPROG

™
SOLVENT
NS

5702

Nucz
CPDPRG(2
BCPD2

19
21.20
spe:

5 mm CPDCH 13C

smod
65536

cpc13
256

g
o

34 5
0.5961472 sec
185.92
15.200 usec
66.43 usec

1.0000000

2.00000000 sec

0.00689655 sec
1

CHANNEL_£1
125.7728795 Muz
13¢

9.50 usec

19.00
24.00000000 W

ANNEL £2
500.1320005 Mz

waltz16
65.00 usec

13.00000000 W

0.26784000 W

F2 - Processing parameters

32768
125.7577885 muz
EM
1.00 Az
1.40



COSY (500 MHz, CDCls)

HPLC Racemic

20/04/2017 16:56

u . \ I ¥2 - Acquisition Parameters
| Date_ 20170415
Tine 20.18
| | IngTRow
| BROBHD 5 mm CBDCH 13C
L A e ppm - ]
HH i
20
a
= o
25
é 5 ) 30
&
35
2 =2} 2
. 1 13.55000000
0 mo Ui
E L —— J—
5 o e » Pttt A
P L na HH 2988050 tane
B 45 F1 - hoquisition parareters
o i}
sret 5541138 s
FImES 26633035 s
5.0 - e
£ - e parers
55 Lo e
o
i o e
E H
b s
60 Il - Processizg parazater
Lo
w2
= se.230039 sme
65 mo, o=
i o
e A = :
——':‘] H 70
e ——— "o
7.5
B0
T T T T T U
75 70 65 60 55 50 45 40 35 30 25 20 ppm
Chromatogram C:\Clarity\WORKI\DATA\Thomas\TIB628 90 HEX 10 IPA FLOW 1 IB.prm Page 1 of 1

Clarity - Chromatography SW
DataApex 2006
www.dataapex.com

200

150

~Voltage

— C:\Clarity \WORK1\DATA\Thomas\TIB5628 90 HEX 10 IPA FLOW 1 1B - U-PAD2 - 1

N L . - S
| I
T T T T AR T T TR
a 10 20 30 ‘ 40 50 , B0 o i
Tifme . o : S . fmincy
Result Table (Uncal - C:|Clarity\WORKI\DATA|Thomas | TJB628 90 HEX 10 IPA FLOW 1 I8 - U-PADZ - 1)
Reten. Time Area Height Area Height WO5 Compound
[min} [mV.s] [mV] [%] [%] [min] Name
1 8.464 2416.286 169.193 50.0 55.7 0.21
2 12.676 2413.422 134.679 50.0 44.3 0.28
Total 4829.708 303.873 100.0 100.0
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HPLC After ATH

26/04/2017 17:21 Chromatogram C:\Clarity\WORK1\DATA\Thomas\TJB640 90 HEX 10 IPA FLOW 1 IB 254 nm.prm Page lof 1

Clarity - Chromatography SW
DataApex 2006
www.dataapex.com

— C:\Clarity \WORK1\DATA\Thomas\TIB640 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1

Result Table (Uncal - C:\Clarity\WORK1\DATA\Thomas|TI5640 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1)

Reten. Time Area Height Area Height W05 Compound
{min] [mV.s] [mv] [%] [%] {min] Name
1 8.732 1856.357 123.355 63.5 68.3 0.21
2 13.244 1067.743 57.204 36.5 31.7 0.28
Total 2924.099 180.559 100.0 100.0
HPLC asymmetric standard.
27/04/2017 13:27 Chromatogram C:\Clarity\WORK1\DATA\Thomas\TJB644 90 HEX 10 IPA FLOW 1 IB 265 nm.prm Page 1 of 1

Clarity - Chromatography SW
DataApex 2006
www.dataapex.com

—— C:\Clarity \WORKL\DATA\Thomas\TIB644 90 HEX 10 IPA FLOW 1 IB 265 nim - U-PAD2 - 1

Time’

Result Table (Uncal - C:|Clarity | WORK1|\DATA|Thomas| TIB644 90 HEX 10 IPA FLOW 1 IB 265 nm - U-PAD2 - 1)

Reten. Time Area Height Area Height WO5 Compound
[min} [mV.s] [mV] [%] [%] {min] Name
i 8.904 1529.567 116.680 38.1 49.9 0.20
2 13.392 2483.558 116.940 61.9 50.1 0.34
Totat 4013.126 233.620 100.0 100.0
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1-(Pentafluoromethylphenoxy)-3-phenoxypropan-2-one.

O F
o M _o F
F F

F

H NMR (500 MHz, CDCls)

-
F2 - Acguisition Parameters
Daze_ 20170425
Ting 21.23
THETHOM spect
PAOBED 5 mm cEOCH 13C
PULEROG 23
55536
SoLvENT DL
3 15
DS 2
swe
FInREs
)
a6
ou
i
| = 25,0 %
f o1 1.00000000 sec
| ' ™ 1
‘ /
= CHRNNEL f1 semsmanc
/ 500.1330885 Kz
1
5.10 asac
13.00000000 W
| - Froceasing paramsters
i 53536
57 500.1300120 Mtz
o =
sad v
s 030 82
o u
» 1.00
T T T T T T T T T T
16 15 14 13 12 1 10 8 -3 ppm
C NMR (125 MHz, CDCls)
= = SERE F2 - Acguiaition Parametors
- b : Date 20170426
Ting [
INSTR! spect
PROBHD 5 mm CPDCH 13C
PULPRO mod
™ 65536
SOLVENT cpci3
NS 2048
Ds 4
swi 32894.738 Hz
FIDRES 0.501934 iz
AQ 0.5961472 sec
RG 185.92
oW 15.200 usec
DE 66.43 usec
298.0 K
T2 145.0000000
oNsTIL 000000
b1 2.00000000 sec
D20 0.00689655 sec
0 1
—= CHANNEL f£1
125.7728795 MAz
13¢
9.50 usec
19100 usec
24.00000000 W
CHANNEL £2
sro2 500.1320005 MHz
Nuc2 it
| 1 cepPRG (2 waltz16
YT T T PCeD2 65.00 usec
PLw2 13.00000000 W
PLW1Z 0126784000 W
F2 - Processing parameters
s1 32768
s 125.7577892 mMAz
WD M
ssB o
8 1.00 Hz
=3 o
BC 1.40

T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 9O 80 70 60 50 40 30 20 10 0 ppm
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COSY (500 MHz, CDCl5)

] 5 4

5157

6.0

85

F2 - Acquisition Parameters
Date_ 20170425

Timo
INSTRUM
PROBED

™ 2laae21236 aae
CRAREL ] mmmmmmmn
18013191583 iz

3.10 uang
3010 uaue

F1 - hoquisitt
™

ot
FINRER
ol

v
2 - Procssmizg pararatazs
T

5
a 509.1300139 M2
. A

v L
P ————
= - Pumn
w2
ar n20 2300134 e
o ere
a0
o o
G o



1-((4-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 27.

OH

oA,

'H NMR (500 MHz, CDCls)

F2 - Acqulsition Faraneters
e 20170419

D
Ting
THSTRUM

PULEROG

™
SOLVENT
NS

CHABNE

50.000 usec
40.00 umec

298,10 %
1.00000000 sac
1

L £1l s
500.1330865 MAx

5.10 usac
13.00000000 W

72 - Processing parametars

a1
5%
wou
85R
L3
=
£

5001300184 Mz
=

0.30 Ha
1.00

F7 - Acquisition Parameters
e

20170419
22.25
spe

5 mm CPDCH 13C

Jmod
65536

cpc13
256

°
@
&
o
8

34 1
0.9961472 sec

92
15.200 usec
66.43 usec
0 K

298.
145.0000000
1.0000000

2.00000000 sec

0.00689655 sec
1

»2
PLA1
- = CHANNEL £2 =
sFo2 500.1320005
Nuc2
CPDERG (2 waltz16
pcpD2 65.00 usec
PLW2 13.00000000 W
PLA12 0.26784000 W

| F2 - Processing parameters
oy s1

T I sF 125.7577885 Muz
wow B
ssn )
n 1.00 z
=3 o
»c 1.40

T T T T T T T T T T T T T T T T T T
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50
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COSY (500 MHz, CDCls)

— ' .

L

HPLC Racemic

21/04/2017 17:32 Chromatogram C:\Clarity\WORK1\DATA\Thomas\TJB629 90 HEX 10 IPA FLOW 1 IB 254 nm.prm

F2 - Acquisition Parameters

Date_ 20170419
Tine 21.26
INSTR spect.
PROBHD 5 mm CPDCH 13C
PULPROG cosyappogf

G043
souvENT eoe1d

F1 - hequisitice parareters
m 123

srot s55.1314 e

EI0RES 23.140741 B

ko 0.017 pRm
w

¥2 - Procasmizg pararatecs
5z tais

s 5.1300134 KHx
o GaIEE
5 o

B I

o H

e tan

1 - procemmizy pararatacs
1024

iea
i ses.2300181 e
o G
-

4 B

=3 b

Page 1 of 1

Clarity - Chromatography SW
DataApex 2006
www.dataapex.com

80~

70

- Voltage

60~

— C:\Clarity \WORK1\DATA\Thomas\TIB629 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PADZ - 1

T {0 e 7 PR T

- N

2 %

0 : 0 20 3. 40 50 60
: : Time
Result Table (Uncal - C:\Clarity \WORK1 |DATA|Thomas|TIB629 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PADZ -~ 1)
Reten. Time Area Height Area Height WO5 Compound
[min] [mV.s] [mV] [%] [%] [min] Name
1 11.148 559.652 33.588 49.4 62.5 0.25
2 21.748 572.520 20.127 50.6 37.5 0.44
Total 1132.172 53.716 100.0 100.0
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HPLC After ATH

26/04/2017 15:11 Chromatogram C:\Clarity\WORK1\DATA\Thomas\TJB641 90 HEX 10 IPA FLOW 1 IB 254 nm.prm Page 1 of 1

Clarity - Chromatography SW
DataApex 2006
www.dataapex.com

— C:\Clarity \WORKL\DATA\Thomas\TIB641 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1

Result Table (Uncal - C:|Clarity | WORKI|\DATA|Thomas|TIB641 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1)

Reten. Time Area Height Area Height w05 Compound
[min] [mV.s] [mv] [%] {%] [min] Name
1 11.608 419.352 26.982 55.5 69.3 0.22
2 22.344 335.697 11.973 44.5 30.7 0.42
Total 755.049 38,955 100.0 100.0

HPLC asymmetric standard.

28/04/2017 16:11 Chromatogram C:\Clarity\WORK1\DATA\Thomas\TIB648 90 HEX 10 IPA FLOW 1 IB 254 NM.prm Page 1 of 1

Clarity - Chromatography SW
DataApex 2006
www.dataapex.com

—— C:\Clarity \WORK1\DATA\Thomas\TIB648 90 HEX 10 IPA FLOW 1 IB 254 NM - U-PAD2 - 1

Result Table (Uncal - C:|Clarity|WORK1|\DATA| Thomas | 7JB698 90 HEX 10 IPA FLOW 1 IB 254 NM - U-PAD2 - 1)

Reten. Time Area Height Area Height W05 Compound
[min] [mV.s] [mVv] [%] [%] [min] Name
1 8.880 1154.684 93.929 20.5 43.7 0.18
2 22.932 4490.156 120.806 79.5 56.3 0.60
Total 5644.840 214.735 100.0 100.0
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1-((4-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-one.

o)

o,

H NMR (500 MHz, CDCl3)

r F7 - Acguisition Parameters
Dake_ 20170424
Tima 15,18
THSTRUM spect
PADGED 5 mm CEDCH 130
PULEROG =gl

65536
SCLVENT £Dcll
] 15
] 2
si 10000.000 Hz
FIDRES 0.153588 Hz
RO 32767557 sec
26 165.17
oK 50,000 usac
oz AL DD ume
T= 298,10 %
o1 100000000 Sac
e 1
CHANNEL 11 ssssas
| 001330585 WHa
i

5.10
1300000000 W

Ti - Processing parameters
J 81 35
57

500.1300135 Mz
=

WM
b= 53R 0
12 ©.30 Ha
G2 ]
»c 1.00
.
T T T T T T T T T T T T T T T T T T T T
i i id i3 iz ii i0 & & 7 [ H 4 3 z i [ =i -2 -3 ppm
| L)
e
o
C NMR (125 MHz, CDCls)
L g 72 - Acquisition Parametars
: Daze_ zo170420
Time
TNSTRUM
PROBHD 5 mm CPDCH 13C
PULPRO Smo
D 65536
SOLVENT coci13
NS 256
DS 4
SwH 32894.738 uz
FIDRES 0.501934 Hz
a0 0.5961472 sec
RG 85.92
bW 15.200 usec
DE 6.43 usec
TE 298.0
cNsT2 145.0000000
cNST11 1.0000000
b1 2.00000000 sec
D20 0.00689655 sec
00 1
CHANNEL_f1
125.7728795 Miz
13¢
9.50 usec
19100 usec
24.00000000 W
~ CHANNEL f£2 ==
500.1320005
waltz16
65.00 usec
13.00000600 W
0.26784000 W
T TIT F2 - Processing parameters
st 32768
ST 125.7577885 MHz
WoW EM
sSB o
B 1.00 uz
B 0
BC 1.40
T T v T T T T T v T T T T T v T T T T v T T T T T 1
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 BO 7o &0 50 a0 30 20 10 0 ppm
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COSY (500 MHz, CDCl5)

5162

0.5
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F2 - Acquisition Parameters
te_ 20170424

™ olascan e e

F1 - ROqUIBITLCR parameters
m 121

sro 554,133 e
FINRER 32447343 fr
ko 2.030 pen
FrnE

F1 - Procssmisg pararatars
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Hea
s see.2300133 Yz
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1-((3-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 28.

OH

oLy

H NMR (500 MHz, CDCls)

F1H1

72 - Acquisition Parameters
re_ 20

170411
2
£3538
encll
16
2
10600, B30 Ha

0.152588 &

asac
une

290.0 %
1.00000000 sac

1
CHENNEL f1 mmssmaa:
500.1330885 MEx

i
5.10 asec
13.00000800 &

72 - Processing parametars
a1

57
wom
saR
13
=
=

13C NMR (125 MHz, CDCls)
___________ rzzmeasaanas .

5163

65536
500.1300370 MEiz
=
030 Hz
1.00

F2 - Acguisition Parameters
e Z01704

o 13

Ting 12.27

INSTR!

PROBHD 5 mm CPDCH 13C

PULPR Imo
65536

SOLVENT cpc13

NS 256

DS a

swil 32894.738 Hz

FIDRES 0.501934 Hz

AQ 0.9961472 sec

RG 185.

DW 15.200 usec

DE 66.43 usec
298.0 X

ST: 145.0000000

CNSTI11 1.0000000

1 2.00000000 sec

D20 0.00689655 sec

DO 1

9.50 usec
19.00 usec
24.00000000 W

CHANNEL £2
sroz2 500.1320005 Miiz
Nuc2 11
CPDPRG[2 waltz16
PCPD2 65.00 usec
PLW2 13.00000000 W
PLWIZ 0.26784000 W
F2 - Processing parameters
ST 27

SE 125.7577885 MHz
WDW EM

ssB o

1B 1.00 Hz
6B °

BC 1.40



COSY (500 MHz, CDCls)

| I | £2 - Aoguisition Paraneters
Date 20170413
£ 1102
o apec
i L N e cosyomgpat
LY e PP BOLVENT £oeLy
4 & Nl " 12,569 e
- FIORES 1891545 nx
1.5 an .2643235 300
o
- ® 20 o
o 58 1.
- i 4rdiaa000 nee
25 i fim
e SEiai
- g @ 3.0 PR i Py
o WuCl 1H
o 3.1 uses
b Bt
as B gl
pimt HeE
4.0 P
——_‘—_—'] i-8 e it 168000 tune
—_— © 4.5 2 = hoquisitios in;\!.:mrs
ara s26.1338 s
Finzs 36.257383
E 1342 pen
5.0 Frvne w
. £ - Promerics pepten
55 e R
558 o
i o he
E H
6.0 = Lo
11 - prozamniss paspeatecs
6.5 W 209230015 1z
e e
O
—____—: ) '.' 7.0 B o
— Ll -
75
8.0
85
85 B0 75 70 65 60 55 50 45 40 35 30 25 20 15 ppm
HPLC Racemic
21/04/2017 16:12 Chromatogram C:\Clarity\WORK1\DATA\Thomas\TIB630 90 HEX 10 IPA FLOW 1 1B 254 nm.prm Page 1 of 1

Clarity - Chromatography SW
DataApex 2006

www.dataapex.com

— C:\Clarity \WORK1\DATA\Thomas\TIB630 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PADZ - 1

50— ’\ AN

30 60

Time

Result Table (Uncal - C:|Clarity|WORK1\DATA|Thomas | TJB630 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1)

Reten. Time Area Height Area Height W05 Compound
{min] {mV.s] [mv] [%] [%] {min] Name
1 9.624 4570.341 310.605 50.0 63.0 0.22
2 16.096 4568.289 182.605 50.0 37.0 0.39
Total 9138.630 493.210 100.0 100.0
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HPLC After ATH

25/04/2017 14:49 Chromatogram C:\Clarity\WORK1\DATA\Thomas\TJB639 CRUDE 90 HEX 10 IPA FLOW 1 IB 254 nm.prm Page 1 of 1

Clarity - Chromatography SW
DataApex 2006
www.dataapex.com

— C:\Clarity \WORK1\DATA\Thomas\TIB639 CRUDE 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1

300~

Voltage

Imify?-l‘;':

Result Table (Uncal - C:\Clarity| WORK1|\DATA|Thomas|TJB639 CRUDE 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1)

Reten. Time Area Height Area Height W05 Compound
[min} [mV.s] [mV] [%] [%] [min] Name
1 9.704 6147.101 373.987 64.1 73.3 0.24
2 16.456 3448.233 136.212 35.9 26,7 0.40
Total 9595.334 510.199 100.0 100.0

HPLC asymmetric standard.
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— C:\Clarity \WORK1\DATA\Thomas\TIBE47 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1

Result Table (Uncal - C:|Clarity\WORK1|DATA Thomas | TJB647 90 HEX 10 IPA FLOW 1 I8 254 nm - U-PADZ - 1)

Reten. Time Area Height Area Height W05 Compound
[min] [mV.s] {mv} %] {%] [min] Name
1 8.984 317.816 27.216 14.9 25.6 0.16
2 16.760 1817.317 79.197 85.1 74.4 0.35
Total 2135.133 106.414 100.0 100.0
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1-((3-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-one.

@)
CF3

H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCl5)
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(R)-1-((2-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-ol 29.

OH CF3
O\)\/O\©

'H NMR (500 MHz, CDCls)

52 - Acquisition Parameters
201704

Date_ 21
Tine HE
THSTRIM ot
BHD 5 mm CPDCH 13C
Fatenoa st
™ 65536
SOLVENT CoC13l
i 1
H 5
SWH 10000. 000 Ha
Fioazs Go153584 A3
S 373787359 sec
| G 29,62
o 55458 usec
Bs 35.00 haed
Tz 298.0 X
| D1 1.00000000 sec
o i
A Y —
500.1330885 MAE
Htel
5 5.10 usac
PLE 13.00000000 W
2 - Processing parametars
5 56
J s 500.1300244 ME=
ow o
A
a 0,30 Ha
Ga a
e 1.00
L UL
T T T T T T T T : . ; : . ; ;
5 14 13 12 11 10 9 3 7 [ o 4 2 -3 ppm
[ L [
5| la
= | ='|
C NMR (125 MHz, CDCls)
P e ¥2 - Aculsition Parameters
- W E— B rp—— T
- Date_ 20170421
i,
INSTRUM spect
PROBHD 5 mm CPDCH 13C
PULPROG Jmod
T™D 65536
SOLVENT €nC13
NS 256
b i
S 32894.738 iz
Eibres 02301934 11z
AQ 0.9961472 sec
RG 185.9:
B 157300 usec
B 6243 boe
= 55670 X
CNST2 145.0000000
CNST11 .0000000
D1 2.00000000 sec
520 3:00689655 sec
50 H
fNEL £1
125.7728795 MHz
15
i 9736 usec
2 15700 voec
o 24.00000000 W
- cumwEL £2
ey 306.1320005 itz
Noes it
Il Botncz vaitals
T - T s CPD: 65.00 usec
I [ PLWZ 13.00000000 W
iz 0:26784000 W
F2 - Processing parameters
& 55768
e 125.757 7885 Mtz
Wow £
s o
s 1.00 52
& o
PC 1.40
e e i e S e L !
230 220 210 200 1890 180 170 160 150 140 130 120 110 100 S0 B0 70 60 50 40 30 20 10 0 ppm

5168



COSY (500 MHz, CDCls)
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— C:\Clarity \WORKI1\DATA\Thomas\TJB631 90 HEX 10 IPA FLOW 1 IB - U-PAD2 - 1

. T T —7 .
0 20 40 60 80 100
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Result Table (Uncal - C:|Clarity|WORK1|DATA|Thomas|TJB631 90 HEX 10 IPA FLOW 1 IB - U-PADZ - 1)

Reten. Time Area Height Area Height W05 Compound
{min] fmV.s} [mV] [%] {%] [min] Name
1 9.772 4930.967 340.012 49.8 70.4 0.22
2 17,992 4570.418 142.830 50.2 29.6 0.57
Total 9901.385 482.842 100.0 100.0
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HPLC After ATH

28/04/2017 16:55 Chromatogram C:\Clarity\WORK1\DATA\Thomas\TJB645 CRUDE 90 HEX 10 IPA FLOW 1 IB 254 nm.prm
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~ Voltage
o
S
I

— C:\Clarity \WORK1\DATA\Thomas\TIB645 CRUDE 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1

Result Table (Uncal - C:{Clarity |WORK1|DATA| Thomas| TIB645 CRUDE 90 HEX 10 IPA FLOW I IB 254 nm - U-PAD2 - 1)

Reten. Time Area Height Area Height Wo5 Compound
{min] [mV.s] [mv} {%] [%] {min] Name
1 10.212 1022.875 62.364 75.7 819 0.25
2 18.196 328.303 13.818 24.3 18.1 0.36
Total 1351.178 76.181 100.0 100.0

HPLC asymmetric standard.

28/04/2017 12:16 Chromatogram C:\Clarity\WORK2\DATA\TIB646 90 HEX 10 IPA FLOW 1 IB 254 nm.prm

Page 1 of 1

Clarity - Chromatography SW
DataApex 2006
/N www.dataapex.com

)

80

—— TIB646 90 HEX 10 IPA FLOW 1 IB 254 nmn - U-PAD2 - 1

Result Table (Uncal - TIB696 90 HEX 10 IPA FLOW 1 IB 254 nm - U-PAD2 - 1)

Reten. Time Area Height Area Height W05 Compound
{min] [mV.s} {mVv] {%] [%] [min] Name
N 1 8.968 257.354 22.866 25.6 41.8 0.16
. 2 18.232 748.800 31.799 74.4 58.2 0.37
Total 1006.153 54.665 100.0 100.0
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1-((2-Trifluoromethyl)phenoxy)-3-phenoxypropan-2-one.

0] CF3

H NMR (500 MHz, CDCls)
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COSY (500 MHz, CDCl5)
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(R)-3-Phenoxypropane-1,2-diol.
O _~_ _OH
\/(W

'H NMR (500 MHz, CDCls)
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C NMR (125 MHz, CDCls)
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COSY (500 MHz, CDCls)
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HPLC
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(R)-2-(phenoxymethyl)oxirane.

N0
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H NMR (500 MHz, CDCls)
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F2 - Requizition varamsters
Date_ 20180818

Tim 12.40
ISTR e
PROBHD 5 mm CPDCH 13C
BULPRC Ime

™ 65536
SOLVENT c13
NS 256
s 4

si 32894.738 Bz

i
FIDRES 0.501934
Y

Q 0.5961472 sec
G 185.92
oW 15.200 usec
o2 66.43 usec
= 298.0
oNsT2 145.0000000
oNsTI1 10000000
b1 2.00000000 sec
20 0.00689655 sec
™0 1

1 9.50 usec
22 19,00 usec
eLu1 24.00000000 W

CHANNEL £2 = .
5001320005 Miz

1n

waltz16

.00 u
13.00000000 W
26784000 W

250n‘ozina‘n|$o|io|§n|éo|§o|$o|a'o|éo|io|6on'ou‘i7‘00‘055wwm

5175

ing
32768
125.7577885 Milz
Ed
1.00 Bz
1.40




COSY(500 MHz, CDCl5)
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HPLC Racemic
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HPLC Asymmetric
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