Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2022

Synthetic procedures
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Scheme S1. Synthesis of both enantiomers of 1.

Synthesis of S-(2-acetamidoethyl) (R)-3-hydroxybutanethioate ((R)-1)."

The alcohol (R)-S1 (100 mg, 0.96 mmol) was dissolved in CH,Cl, (10 mL). DMAP (23
mg, 0.19 mmol), EDC-HCI (203 mg, 1.06 mmol) and N-acetylcysteamine (114 mg, 0.96
mmol) were added to this solution. The mixture was stirred overnight at room
temperature and then concentrated under reduced pressure. The residue was purified
by column chromatography on silica gel (EtOAc) to yield (R)-1 as a colourless oil (105
mg, 0.51 mmol, 53%).2 '"H NMR (500 MHz, CgDs): oy 4.52 (br s, NH), 4.07 (dqt, 3Jy 4
= 9.8 Hz, 3Jyy = 6.4 Hz, 3Jyy = 3.5 Hz, 1H), 3.12 (m, 2H), 2.68 (m, 2H), 2.53 (br d,
3Jnn =4.4 Hz, OH), 2.39 (dd, 2y n = 14.9 Hz, 3J4 4 = 8.6 Hz, 1H), 2.26 (dd, 2Jyn = 14.9
Hz, 3Jun = 3.5 Hz, 1H), 1.45 (s, 3H), 0.94 (d, 3Jun = 6.3 Hz, 3H) ppm; '3C NMR (126
MHz, C¢Dg): 6¢c 198.5 (Cq), 169.3 (Cy), 65.1 (CH), 53.1 (CHy), 39.0 (CH,), 29.2 (CH,),
22.9 (CHj3), 22.7 (CH3) ppm. Optical rotation: [a]25 D = —28.3 (¢ 0.40, CH,Cl,), lit. [a]25
D =-23.2 (¢ 1.0, CHCl3).?

Synthesis of S-(2-acetamidoethyl) (S)-3-hydroxybutanethioate ((S)-1).

Following the same procedure as for (R)-1, (S)-S1 (100 mg, 0.96 mmol) was converted
into (S)-1 that was obtained as a colourless oil (112 mg, 0.55 mmol, 57%).2
Spectroscopic data were identical to those of (R)-1. Optical rotation: [a]25 D = +26.1
(c 0.50, CH.Cly), lit. [a]25 D = +27.9 (¢ 1.0, CHCI5).2



SNAC
EDCI, DMAP
OH O DCM, 0 °C H

N
PSS
OH 96% \g/

S2 2

Scheme S2. Synthesis of 2.

Synthesis of S-(2-acetamidoethyl) 3-hydroxy-3-methylbutanethioate (2).
Following the same procedure as for (R)-1, $2 (50 mg, 0.42 mmol) was converted into
2 that was obtained as a colourless oil (89 mg, 0.41 mmol, 96%). '"H NMR (500 MHz,
CeDg): 01 4.69 (br s, NH), 3.13 (q, 3Jun = 6.5 Hz, 2H), 3.09 (br s, OH), 2.69 (t, 3Jqn =
6.6 Hz, 2H), 2.42 (s, 2H), 1.48 (s, 3H) ), 1.15 (s, 6H) ppm; "3C NMR (126 MHz, CgDs):
Oc 199.3 (Cq), 169.2 (Cy), 69.8 (Cq), 56.1 (CHy), 39.1 (CHy), 29.4 (CH3), 29.2 (CHy),
22.8 (CH3) ppm. HRMS (ESI): [M+Na]* calculated for CgH{7NO3SNa* m/z 242.0821;
found m/z 242.0820.
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Scheme S3. Synthesis of all four stereocisomers of 3.

Synthesis of (S)-4-benzyl-3-propionyloxazolidin-2-one ((S)-S4).
To a solution of (S)-4-benzyl-2-oxazolidinone ((S)-S3, 6.50 g, 36.7 mmol) in THF (60
mL) was added "BuLi (23.4 mL, 1.6 M in hexane, 37.4 mmol) dropwise at —78 °C under



Ar. After 20 min, propionyl chloride (3.90 g, 42.2 mmol) was added dropwise. The
reaction mixture was allowed to stir at =78 °C for 2.5 h. The mixture was poured into a
saturated aqueous solution of NH,CI (60 mL). After removal of THF under reduced
pressure, the aqueous layer was extracted with CH,ClI, (3 x 60 mL). The combined
organic layers were washed with 10% NaOH solution and dried with MgSQ,, filtered
and concentrated to dryness. The residue was puridied through silica gel column
chromatography (cyclohexane/EtOAc, 5:1) to afford (S)-4-benzyl-3-
propionyloxazolidin-2-one ((S)-S4) as a white solid (8.00 g, 34.3 mmol, 94%). '"H NMR
(500 MHz, CDCl3): 64 7.28 (m, 5H), 4.68 (ddt, 3Jyy = 9.5 Hz, 3y = 7.5 Hz, 3Jyy = 3.2
Hz, 1H), 4.18 (m, 2H), 3.31 (dd, 2Jy 4 = 13.3 Hz, 3Jy 4 = 3.3 Hz, 1H), 2.95 (m, 2H), 2.77
(dd, 2dyn = 13.3 Hz, 3Jyy = 9.6 Hz, 1H), 1.21 (t, 3y = 7.3 Hz, 3H) ppm; 3C NMR
(126 MHz, CDCl3): 6c 174.2 (Cq), 153.7 (Cq), 135.5 (Cq), 129.6 (2xCH), 129.1 (2xCH),
127.5 (CH), 66.4 (CH,), 55.3 (CH), 38.1 (CH,), 29.4 (CH,), 8.4 (CH3) ppm.

Synthesis of (R)-4-benzyl-3-propionyloxazolidin-2-one ((R)-S4).

Following the same procedure as for (S)-S4, (R)-4-benzyloxazolidin-2-one ((R)-S3,
2.00 g, 11.3 mmol) was converted into (R)-S4 that was obtained as a white solid (2.25
g, 9.60 mmol, 85%). Spectroscopic data were identical to those of (S)-S4.

Synthesis of (S)-4-benzyl-3-((2R,3R)-3-hydroxy-2-methylbutanoyl)oxazolidin-2-
one ((S,2R,3R)-S5) and (S)-4-benzyl-3-((2R,3S)-3-hydroxy-2-methylbutanoyl)-
oxazolidin-2-one ((S,2R,3S)-S5).3

(S)-3-Acetyl-4-benzyloxazolidin-2-one ((S)-S4) (2.10 g, 9.00 mmol) was dissolved in
CH,Cl, (60 mL, =78 °C) under Ar. TiCl, (3.46 g, 18.2 mmol) was added dropwise,
followed by the addition of diisopropylethylamine (2.35 g, 18.2 mmol). The resulting
mixture was allowed to stir at —78 °C for 1 h, and then a solution of crotonaldehyde
(1.28 g, 18.2 mmol) was added dropwise. Stirring was continued at —78 °C for 5 h, and
then the reaction mixture was allowed to warm to room temperature with continued
stirring overnight. The mixture was poured onto a saturated aqueous solution of NH,ClI
(50 mL). The aqueous layer was extracted with CH,Cl, (3 x 100 mL). The combined
organic layers were washed with brine, dried with MgSQy, filtered and concentrated to
dryness. Purification of the crude product by column chromatography on silica gel
(cyclohexane/EtOAc, 3:1) gave (S,2R,3R)-S5 (1.18 g, 4.24 mmol, 47 %) and
(S,2R,3S)-S5 (1.01 g, 3.60 mmol, 40 %) as white solids.*



(S)-4-Benzyl-3-((2R,3R)-3-hydroxy-2-methylbutanoyl)oxazolidin-2-one
((S,2R,3R)-S5). "H NMR (500 MHz, CDCl3): oy 7.28 (m, 5H), 4.69 (dddd, 3Jy 4 = 9.5
Hz, 3Jyn = 7.3 Hz, 3Jyy = 3.5 Hz, 3Jyy = 2.9 Hz, 1H), 4.18 (m, 2H), 3.95 (m, 1H), 3.82
(qd, 3Jypy = 7.0 Hz, 3Jyy = 7.0 Hz, 1H), 3.33 (dd, 2Jyy = 13.5 Hz, 3Jy 4 = 3.5 Hz, 1H),
2.79 (dd, 2Jyy = 13.5 Hz, 3Jy y = 9.5 Hz, 1H), 1.31 (d, 3Jyn = 6.3 Hz, 3H), 1.20 (d, 3Jp 1
= 6.9 Hz, 3H) ppm; *C NMR (126 MHz, CDCl;): 6¢ 176.8 (C), 153.7 (Cy), 135.4 (Cy),
129.6 (2xCH), 129.1 (2xCH), 127.5 (CH), 70.9 (CH), 66.2 (CH,), 55.7 (CH), 45.2 (CH),
38.0 (CH,), 21.4 (CH3), 14.7 (CH3) ppm. Optical rotation: [a]25 D = +32.2 (¢ 0.37,
CH,Cl,).5

(S)-4-Benzyl-3-((2R,3S)-3-hydroxy-2-methylbutanoyl)oxazolidin-2-one
((S,2R,3S)-S5). '"H NMR (500 MHz, CDCl3): 6y 7.28 (m, 5H), 4.70 (m, 1H), 4.20 (m,
3H), 3.85 (qd, 3Jyn = 7.0 Hz, 3Jyy = 3.2 Hz, 1H), 3.31 (dd, 2Jyn = 13.4 Hz, 3y = 3.5
Hz, 1H), 2.78 (dd, 2Jyn = 13.4 Hz, 3Jy 4 = 9.6 Hz, 1H), 1.24 (d, 3Jy 4 = 6.4 Hz, 3H), 1.21
(d, 3Jun = 7.0 Hz, 3H) ppm; 3C NMR (126 MHz, CDCl;): ¢ 176.9 (Cg), 153.6 (Cy),
135.3 (Cq), 129.6 (2xCH), 129.1 (2xCH), 127.6 (CH), 68.3 (CH), 66.3 (CH>), 55.6 (CH),
43.1 (CH), 38.2 (CH,), 19.6 (CHj3), 10.7 (CH3) ppm. Optical rotation: [a]25 D = +61.5
(c 0.34, CH,Cly), lit. [a]30 D = +42.0 (¢ 0.50, CHCI5).4

Synthesis of (R)-4-benzyl-3-((2S,3S)-3-hydroxy-2-methylbutanoyl)oxazolidin-2-
one ((R,2S,3S)-S5) and (R)-4-benzyl-3-((2S,3R)-3-hydroxy-2-methylbutanoyl)-
oxazolidin-2-one ((R,2S,3R)-S5).

Following the same procedure as for (S,2R,3R)-S5 and (S,2R,3S)-S5, (R)-S4 (2.10 g,
9.00 mmol) was converted into (R,2S,3S)-S5 (1.14 g, 4.11 mmol, 46%) and (R,2S,3R)-
S5 (0.85 g, 3.08 mmol, 34%) that were obtained as white solids.
(R)-4-Benzyl-3-((2S,3S)-3-hydroxy-2-methylbutanoyl)oxazolidin-2-one
((R,2S,3S)-S5). Spectroscopic data were identical to those of (S,2R,3R)-S5. Optical
rotation: [a]25 D = -31.5 (¢ 0.20, CH,Cl,), lit. [a]30 D = -19.8 (¢ 0.50, CHCI5).*
(R)-4-Benzyl-3-((2S,3R)-3-hydroxy-2-methylbutanoyl)oxazolidin-2-one
((R,2S,3R)-S5). Spectroscopic data were identical to those of (S,2R,3S)-S5. Optical
rotation: [a]25 D = -55.0 (c 0.20, CH,Cl,).

Synthesis of (2R,3R)-3-hydroxy-2-methylbutanoic acid ((2R,3R)-S6).*
(S)-4-Benzyl-3-((2R,3R)-3-hydroxy-2-methylbutanoyl)oxazolidin-2-one ((S,2R,3R)-S5,
86 mg, 0.31 mmol) was dissolved in THF (2 mL) and H,O (0.5 mL). The solution was



cooled to 0 °C and a solution of H,O, (35%, 0.2 mL, 18.2 mmol) was added dropwise.
LiOH (36 mg, 1.50 mmol) was added and the resulting mixture was allowed to stir for
2 h and then quenched by the addition of an aqueous solution of Na,SO3; (270 mg in
1.6 mL H,0). After removal of THF under reduced pressure the aqueous phase was
extracted with CH,ClI, (3 x 10 mL), then acidified by the addition of 2 N HCI solution to
pH 1, and extracted with Et,O (3 x 10 mL). The combined organic layers were dried
with MgSO,, filtered and concentrated to yield (2R,3R)-3-hydroxy-2-methylbutanoic
acid ((2R,3R)-S6) as a colourless oil (17 mg, 0.14 mmol, 46 %). '"H NMR (500 MHz,
CDCl3): 6 3.92 (dq, 3Jyp = 7.2 Hz, 3Jyy = 6.4 Hz, 1H), 2.49 (qd, 3Jyn = 7.2 Hz, 3Jy 4
=7.2 Hz, 1H), 1.26 (d, 3Jyn = 6.4 Hz, 3H), 1.22 (d, 3Jyy = 7.2 Hz, 3H) ppm; °C NMR
(126 MHz, CDCls): ¢ 180.7 (Cq), 69.6 (CH), 47.0 (CH), 20.9 (CHs), 14.1 (CH3) ppm.
Optical rotation: [a]25 D = —23.2 (¢ 0.20, CHCl,), lit. [a]24 D = —-29.0 (c 1.00, CHClI;).6

Synthesis of (2R,3S)-3-hydroxy-2-methylbutanoic acid ((2R,3S)-S6).

Following the same procedure as for (2R,3R)-S6, (S,2R,3S)-S5 (86 mg, 0.31 mmol)
was converted into (2R,3S)-S6 that was obtained as a colourless oil (28 mg, 0.24
mmol, 76%). '"H NMR (500 MHz, CDCl3): oy 4.14 (qd, 3Jyn = 6.5 Hz, 3Jyn = 3.8 Hz,
1H), 2.59 (qd, 3Jyy = 7.2 Hz, 3Jyy = 3.8 Hz, 1H), 1.23 (d, 3Jy 1 = 6.5 Hz, 3H), 1.22 (d,
3Jun = 7.2 Hz, 3H) ppm; *C NMR (126 MHz, CDCls): 6c 180.6 (Cg), 68.1 (CH), 45.3
(CH), 19.8 (CH3), 11.0 (CH3) ppm. Optical rotation: [a]25 D = +4.9 (¢ 0.20, CH,Cl,), lit.
[a]30 D = +6.9 (c 1.02, CHCl;).4

Synthesis of (2S,3S)-3-hydroxy-2-methylbutanoic acid ((2S,3S)-S6).

Following the same procedure as for (2R,3R)-S6, (R,2S,3S)-S5 (90 mg, 0.32 mmol)
was converted into (2S,3S)-S6 that was obtained as a colourless oil (20 mg, 0.17
mmol, 52%). Spectroscopic data were identical to those of (2R,3R)-S6. Optical
rotation: [a]25 D = +16.9 (c 0.40, CH,Cl,).”

Synthesis of (2S,3R)-3-hydroxy-2-methylbutanoic acid ((2S,3R)-S6).

Following the same procedure as for (2R,3R)-S6, (2S,3R)-S5 (120 mg, 0.43 mmol)
was converted into (2S,3R)-S6 that was obtained as a colourless oil (40 mg, 0.34
mmol, 78%). Spectroscopic data were identical to those of (2R,3S)-S6. Optical
rotation: [a]25 D = -3.8 (¢ 0.5, CH,Cl,), lit. [a]30 D = —6.8 (¢ 1.02, CHCl3).*



Synthesis of S-(2-acetamidoethyl) (2R,3R)-3-hydroxy-2-methylbutanethioate
((2R,3R)-3).

Following the same procedure as for (R)-1, (2R,3R)-S6 (17 mg, 0.14 mmol) was
converted into (2R,3R)-3 that was obtained as a colourless oil (15 mg, 0.07 mmol,
48%). '"H NMR (500 MHz, CDCl5): 64 5.88 (br s, NH), 3.94 (dq, 3Jyn = 7.0 Hz, 3dyp =
6.4 Hz, 1H), 3.47 (m, 2H), 3.06 (m, 2H), 2.69 (m, 1H), 1.97 (s, 3H), 1.24 (d, 3J44=6.4
Hz, 3H), 1.20 (d, 3Jyn = 7.1 Hz, 3H) ppm; 3C NMR (126 MHz, CDCl3): d¢c 204.1 (C,),
170.7 (Cq), 70.2 (CH), 56.0 (CH), 39.6 (CH,), 28.8 (CHy), 23.3 (CH3), 21.3 (CH3), 15.1
(CH3) ppm. Optical rotation: [a]25 D = -18.7 (¢ 0.10, CH,Cl,), lit. [a] D = -32.8 (c 0.33,
CHCI5).2

Synthesis of S-(2-acetamidoethyl) (2R,3S)-3-hydroxy-2-methylbutanethioate
((2R,3S)-3).

Following the same procedure as for (R)-1, (2R,3S)-S6 (28 mg, 0.24 mmol) was
converted into (2R,3S)-3 that was obtained as a colourless oil (20 mg, 0.09 mmol,
38%). '"H NMR (500 MHz, CDCl3): 6y 5.88 (br s, NH), 4.11 (qd, 3Jyn = 6.4 Hz, 3Jyy =
4.0 Hz, 1H), 3.46 (m, 2H), 3.03 (m, 2H), 2.70 (qd, 3Jyn = 7.1 Hz, 3Jyy = 4.0 Hz, 1H),
1.98 (s, 3H), 1.23 (d, 3Jyn = 7.1 Hz, 3H), 1.20 (d, 3J4 4 = 6.4 Hz, 3H) ppm; °C NMR
(126 MHz, CDCls): 6¢ 204.2 (Cq), 170.7 (Cq), 68.5 (CH), 54.6 (CH), 39.6 (CHy), 28.7
(CH,), 23.3 (CH3), 20.3 (CHj3), 11.6 (CH3) ppm. Optical rotation: [a]25 D = -3.7 (¢ 0.07,
CHCIy), lit. [a]30 D = —-4.9 (¢ 1.0, CHCI3).?

Synthesis of S-(2-acetamidoethyl) (2S,3S)-3-hydroxy-2-methylbutanethioate
((2S,3S)-3).

Following the same procedure as for (R)-1, (2S,3S)-S6 (17 mg, 0.14 mmol) was
converted into (2S,3S)-3 that was obtained as a colourless oil (14 mg, 0.06 mmol,
44%). Spectroscopic data were identical to those of (2R,3R)-3. Optical rotation: [a]25
D = +17.3 (c 0.20, CHCI,), lit. [a] D = +36.8 (¢ 0.64, CHCI5).2

Synthesis of S-(2-acetamidoethyl) (2S,3R)-3-hydroxy-2-methylbutanethioate
((2S,3R)-3).

Following the same procedure as for (R)-1, (2S,3R)-S6 (40 mg, 0.34 mmol) was
converted into (2S,3R)-3 that was obtained as a colourless oil (24 mg, 0.11 mmol,

32%). Spectroscopic data were identical to those of (2R,3S)-3. Optical rotation: [a]25



D = +2.7 (¢ 0.10, CHCls), lit. [a]30 D = +3.0 (c 1.0, CHCls).2
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Scheme S4. Preparation of both enantiomers of 4.

Synthesis of (R)-3-acetyl-4-benzyloxazolidin-2-one ((R)-S7).

Following the same procedure as for (S)-S4, (R)-S3 (3.30 g, 18.5 mmol) was converted
into (R)-S7 that was obtained as a white solid (2.80 g, 12.8 mmol, 69%). '"H NMR (500
MHz, C¢Dg): O 7.03 (m, 3H), 6.84 (m, 2H), 4.08 (ddt, 3Jyn = 9.5 Hz, 3Jy 4 = 8.0 Hz,
3Jnn = 3.0 Hz, 1H), 3.45 (dd, ?Jy 4 = 8.9 Hz, 3Jy 4 = 2.8 Hz, 1H), 3.17 (dd, 2J44 = 8.8
Hz, 3Jyn = 8.0 Hz, 1H), 2.95 (dd, 2Jyn = 13.3 Hz, 3Jy 4 = 3.3 Hz, 1H), 2.56 (s, 3H), 2.26
(dd, 2Jyn =13.4 Hz, 3y = 9.5 Hz, 1H) ppm; 3C NMR (126 MHz, CgDg): ¢ 169.6 (Cy),
153.5 (Cq), 136.0 (Cq), 129.6 (2xCH), 129.0 (2xCH), 127.3 (CH), 65.6 (CHy), 54.9
(CH3), 37.7 (CHy), 23.6 (CH3) ppm. HRMS (ESI): [M+H]* calculated for C1oH13NOzH*
m/z 220.0968; found m/z 220.0971. Optical rotation: [a]25 D = -77.2 (¢ 0.30, CH,Cl,).

Synthesis of (R)-4-benzyl-3-((R,E)-3-hydroxyhex-4-enoyl)oxazolidin-2-one
((R,3R)-S8) and (R)-4-benzyl-3-((S,E)-3-hydroxyhex-4-enoyl)oxazolidin-2-one
((R,3S)-S8). Following the same procedure as for (2R,3R)-S5, (R)-S7 (2.50 g, 11.4
mmol) was converted into the minor diastereomer (R)-4-benzyl-3-((R,E)-3-
hydroxyhex-4-enoyl)oxazolidin-2-one ((R,3R)-S8, 450 mg, 1.56 mmol, 14%) and the

major diastereomer (R)-4-benzyl-3-((S,E)-3-hydroxyhex-4-enoyl)oxazolidin-2-one



((R,3S)-S8) (1.40 g, 4.84 mmol, 42%), dr = 1 : 3, that were separable by column
chromatography on silica gel (petroleum ether/EtOAc, 3:1). The compounds were
obtained as white solids.
(R)-4-Benzyl-3-((R,E)-3-hydroxyhex-4-enoyl)oxazolidin-2-one  ((R,3R)-S8). 'H
NMR (500 MHz, C¢Dg): 6 7.04 (m, 3H), 6.85 (m, 2H), 5.72 (dqd, 3Jyn = 15.3 Hz, 3Jy
= 6.5 Hz, Uy = 1.3 Hz, 1H), 5.55 (ddq, 3Jyy = 15.3 Hz, 3y = 5.9 Hz, 4Jyy = 1.7 Hz,
1H), 4.68 (m, 1H), 4.07 (m, 1H), 3.41 (dd, 2Jyn = 9.0 Hz, 3Jy 4 = 2.8 Hz, 1H), 3.34 (dd,
2dyn = 16.8 Hz, 3Jy 4 = 8.9 Hz, 1H), 3.13 (dd, 2Jyn = 8.9 Hz, 3Jy 4 = 8.0 Hz, 1H), 3.07
(dd, 2dyn = 16.8 Hz, 3Jy y = 3.5 Hz, 1H), 2.87 (dd, 2Jyn = 13.5 Hz, 3Jy 4 = 3.4 Hz, 1H),
2.83 (m, OH), 2.23 (dd, 2Jyy = 13.4 Hz, 3Jyn = 9.4 Hz, 1H), 1.53 (ddd, 3J4 4 = 6.5 Hz,
4din=1.7Hz,5Jyn = 1.1 Hz, 3H) ppm; 3C NMR (125 MHz, CgDg): 6¢ 172.1 (Cq), 153.3
(Cq), 135.8 (Cq), 133.2 (CH), 129.7 (2xCH), 129.0 (2xCH), 127.4 (CH), 126.3 (CH),
69.0 (CH), 65.7 (CHy), 54.9 (CH), 43.3 (CH,), 37.6 (CH), 17.7 (CH3) ppm. HRMS
(ESI): [M+Na]* calculated for C4gH1gNO4Na* m/z 312.1206; found m/z 312.1206.
Optical rotation: [a]25 D = -51.7 (¢ 0.30, CH,Cl,), lit. [a]25 D = -35.0 (¢ 1.35, CHCl3).2
(R)-4-Benzyl-3-((S,E)-3-hydroxyhex-4-enoyl)oxazolidin-2-one  ((R,3S)-S8). 'H
NMR (500 MHz, C¢Dg): 64 7.04 (m, 3H), 6.85 (m, 2H), 5.71 (dqd, 3Jyn = 15.4 Hz, 3Jy
= 6.5 Hz, “Jqn = 1.3 Hz, 1H), 5.54 (ddq, 3Jy 4 = 15.3 Hz, 3y = 6.0 Hz, 4Jyy = 1.6 Hz,
1H), 4.70 (m, 1H), 4.05 (m, 1H), 3.40 (dd, ?J4 4 = 8.9 Hz, 3Jy = 2.8 Hz, 1H), 3.23 (d,
3Jun = 2.7 Hz, 1H), 3.22 (d, 3Jy 4 = 0.6 Hz, 1H), 3.10 (dd, 2Jy 1 = 8.8 Hz, 3Jy 4 = 8.0 Hz,
1H), 2.92 (dd, 2Jyn = 13.4 Hz, 3Jyy = 3.3 Hz, 1H), 2.73 (br s, OH), 2.26 (dd, 2Jyn =
13.4 Hz, 3Jyy = 9.5 Hz, 1H), 1.53 (ddd, 3Jyy = 6.5 Hz, 4dyp = 1.7 Hz, 5Jpyy = 1.1 Hz,
3H) ppm; 3C NMR (126 MHz, C¢Ds): 0c 172.0 (Cq), 153.3 (Cq), 135.8 (Cq), 133.1 (CH),
129.6 (2xCH), 129.0 (2xCH), 127.4 (CH), 126.4 (CH), 68.9 (CH), 65.7 (CH;), 54.9 (CH),
43.4 (CH,), 37.8 (CH,), 17.7 (CH3) ppm. HRMS (ESI): [M+Na]* calculated for
C16H1gNO4Na* m/z 312.1206; found m/z 312.1209. Optical rotation: [a]25 D = -93.0 (c
0.30, CH.Cly), lit. [a] D = -76.3 (¢ 0.085, CHCI3).8

Synthesis of (R,E)-3-hydroxyhex-4-enoic acid ((R)-S9).

Following the same procedure as for (2R,3R)-S6, (R,3R)-S8 (145 mg, 0.50 mmol) was
converted into (R,E)-3-hydroxyhex-4-enoic acid ((R)-S9) that was obtained as a
colourless oil (50 mg, 0.38 mmol, 77%). '"H NMR (500 MHz, C¢De): oy 5.46 (dqd, 3Jy 1
=15.4 Hz, 3Jyy = 6.5 Hz, 4y = 1.2 Hz, 1H), 5.26 (ddq, 3Jyy = 15.3 Hz, 3Jyy = 6.3
Hz, 4Jyn = 1.7 Hz, 1H), 4.29 (m, 1H), 2.32 (dd, 2Jyn = 16.0 Hz, 3Jyy = 8.5 Hz, 1H),



2.23 (dd, 2y n = 16.0 Hz, 3Jy 4 = 4.1 Hz, 1H), 1.43 (ddd, 3J4 4 = 6.5 Hz, 4Jyy = 1.4 Hz,
SJun = 1.4 Hz, 3H) ppm; 3C NMR (125 MHz, CgDg): 6¢c 177.1 (Cq), 132.5 (CH), 126.8
(CH), 68.9 (CH), 41.7 (CH,), 17.6 (CH3) ppm. Optical rotation: [a]25 D = +12.5 (¢ 0.40,
CH,CIy), lit. [a]25 D = +22.5 (c 0.4, EtOH).°

Synthesis of (S,E)-3-hydroxyhex-4-enoic acid ((S)-S9).

Following the same procedure as for (2R,3R)-S6, (R,3S)-S8 (145 mg, 0.50 mmol) was
converted into (S,E)-3-hydroxyhex-4-enoic acid ((S)-S9) that was obtained as a
colourless oil (40 mg, 0.31 mmol, 61%). Spectroscopic data were identical to those of
(R)-S9. Optical rotation: [a]25 D = —-15.5 (¢ 0.30, CH,Cl,), lit. [a]25 D = -22.2 (¢ 0.4,
EtOH).°

Synthesis of S-(2-acetamidoethyl) (R,E)-3-hydroxyhex-4-enethioate ((R)-4).
Following the same procedure as for (R)-1, (R)-S9 (20 mg, 0.15 mmol) was converted
into (R)-4 that was obtained as a colourless oil (12 mg, 0.05 mmol, 34%). "H NMR (500
MHz, CgDs): 04 5.53 (dqd, 3Jun = 15.3 Hz, 3Jyy = 6.5 Hz, 4y = 1.3 Hz, 1H), 5.33
(ddq, 3Jun = 15.3 Hz, 3Jyy = 6.1 Hz, 4dyq = 1.6 Hz, 1H), 4.91 (br s, NH), 4.52 (m, 1H),
3.17 (m, 2H), 2.74 (m, 2H), 2.61 (dd, 2Jyy = 14.8 Hz, 3Jyy = 8.7 Hz, 1H), 2.47 (dd,
2dun = 14.7 Hz, 3Jyy = 3.9 Hz, 1H), 1.52 (s, 3H), 1.47 (ddd, 3Jyy = 6.5 Hz, *dyn = 1.7
Hz, SJun = 1.1 Hz, 3H) ppm; C NMR (126 MHz, C¢Dg): ¢ 197.8 (Cq), 169.6 (Cy),
132.9 (CH), 126.4 (CH), 69.6 (CH), 51.8 (CH;), 39.2 (CH,), 29.1 (CH,), 22.7 (CHj3),
17.6 (CH3) ppm. Optical rotation: [a]25 D = +19.0 (¢ 0.10, CH,Cl,), lit. [@]25 D = +16.7
(c 0.42, CH,Cl,)."0

Synthesis of S-(2-acetamidoethyl) (S,E)-3-hydroxyhex-4-enethioate ((S)-4).
Following the same procedure as for (R)-1, (S)-S9 (20 mg, 0.15 mmol) was converted
into (S,E)-3-hydroxyhex-4-enoic acid ((S)-4) that was obtained as a colourless oil (9
mg, 0.04 mmol, 25%). Spectroscopic data were identical to those of (R)-4. Optical
rotation: [a]25 D = -18.0 (c 0.15, CH,Cl,), lit. [a]25 D = -18.6 (c 0.44, CH,CI,).1°
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Scheme S5. Synthesis of both enantiomers of 5.

Synthesis of (R)-4-benzyl-3-((R)-3-hydroxyhex-4-ynoyl)oxazolidin-2-one ((R,3R)-
S$12) and (R)-4-benzyl-3-((S)-3-hydroxyhex-4-ynoyl)oxazolidin-2-one ((R,3S)-
$12).

A mixture of S10 (1.10 g, 15.7 mmol), silica gel and PCC (5.07 g, 23.5 mmol) in CH,Cl,
(60 mL) was stirred for 3 h with ice cooling. At the end of the reaction the solids were
removed by filtration through a pad of silica gel. The solvents were evaporated to obtain
the crude product S11 that was used for the next step without purification. Following
the same procedure as for (2R,3R)-S5, (R)-S7 (300 mg, 1.37 mmol) was converted
into the minor diastereomer (R,3R)-S12 (99 mg, 0.34 mmol, 25%) and the major
diastereomer (R,3S)-812 (169 mg, 0.59 mmol, 43%), dr = 37 : 63, that were separable

by column chromatography on silica gel (petroleum ether/EtOAc, 3:1). The compounds



were obtained as colourless solids.
(R)-4-Benzyl-3-((R)-3-hydroxyhex-4-ynoyl)oxazolidin-2-one ((R,3R)-S12). '"H NMR
(500 MHz, CgDg): 6y 7.02 (m, 3H), 6.83 (m, 2H), 4.95 (m, 1H), 3.99 (m, 1H), 3.67 (ddd,
2dyn=16.9Hz, 304y =7.7 Hz, *Jyy = 1.8 Hz, 1H), 3.37 (m, 1H), 3.21 (ddd, 2Jyy = 17.1
Hz, 3Jun = 4.3 Hz, 4y s = 1.8 Hz, 1H), 3.07 (ddt, 2Jyy = 11.1 Hz, 3Jyy = 8.5 Hz, 4Jy
= 2.2 Hz, 1H), 2.88 (dt, 3Jyy = 6.7 Hz, *Jy 4 = 1.9 Hz, OH), 2.83 (dd, 2Jyn = 13.4 Hz,
3Jun = 3.6 Hz, 1H), 2.22 (ddt, 2y = 13.9 Hz, 3Jyy = 9.3 Hz, 4Jyy = 2.3 Hz, 1H), 1.46
(m, 3H) ppm; 3C NMR (126 MHz, Cg¢Ds): 6¢c 171.1 (Cq), 153.1 (Cq), 135.7 (Cq), 129.6
(2xCH), 129.0 (2xCH), 127.4 (CH), 81.1 (C), 80.1 (C,), 65.7 (CH,), 59.4 (CH), 54.8
(CH), 44.0 (CHy), 37.5 (CHy), 3.3 (CH3) ppm. HRMS (ESI): [M+H]* calculated for
C16H17NO4H* m/z 288.1230; found m/z 288.1229. Optical rotation: [a]25 D = -51.3 (c
0.55, CH,Cl,).

(R)-4-Benzyl-3-((S)-3-hydroxyhex-4-ynoyl)oxazolidin-2-one ((R,3S)-S12). '"H NMR
(500 MHz, CgDg): 64 7.02 (m, 3H), 6.83 (m, 2H), 4.98 (m, 1H), 4.01 (ddt, 3J44 = 9.3
Hz, 3y = 7.9 Hz, 3y = 3.1 Hz, 1H), 3.59 (dd, 2Jyn = 17.3 Hz, 3Jyy = 7.8 Hz, 1H),
3.37 (dd, 2dyy = 9.0 Hz, 3Jy = 2.8 Hz, 1H), 3.34 (dd, 2Jyy = 17.3 Hz, 3Jyn = 4.0 Hz,
1H), 3.05 (ddt, 2Jyy = 8.8 Hz, 3Jyy = 8.0 Hz, 4Jyy = 0.8 Hz, 1H), 2.92 (d, 3Jyy = 6.5
Hz, OH), 2.86 (dd, 2Jyn = 13.4 Hz, 3Jyn = 3.3 Hz, 1H), 2.21 (dd, 2Jyn = 13.4 Hz, 3Jy 4
= 9.5 Hz, 1H), 1.47 (d, 5Jyn = 2.2 Hz, 3H) ppm; '*C NMR (126 MHz, CgDs): 0¢c 171.1
(Cq), 153.1 (Cy), 135.8 (Cq), 129.6 (2xCH), 129.0 (2xCH), 127.4 (CH), 81.1 (C4), 80.1
(Cq), 65.7 (CHy), 59.2 (CH), 54.8 (CH), 44.1 (CH_), 37.6 (CH), 3.3 (CH3) ppm. HRMS
(ESI): [M+H]* calculated for C1H17NO4H* m/z 288.1230; found m/z 288.1226. Optical
rotation: [a]25 D = -93.5 (¢ 0.20, CH,Cl,).

Synthesis of (R)-3-hydroxyhex-4-ynoic acid ((R)-S13).

Following the same procedure as for (2R,3R)-S6, (R,3R)-S$12 (88 mg, 0.31 mmol) was
converted into (R)-3-hydroxyhex-4-ynoic acid ((R)-S13) that was obtained as a
colourless oil (34 mg, 0.27 mmol, 87%). 'H NMR (500 MHz, CDCl3): oy 4.75 (tq, 3Ju 1
= 6.1 Hz, Sdyn = 2.2 Hz, 1H), 2.78 (d, 3Jyn = 6.0 Hz, 2H), 1.84 (d, °Juy = 2.1 Hz, 3H)
ppm; 13C NMR (126 MHz, CDCl;): 6¢ 176.2 (C,), 82.2 (C,), 78.2 (C,), 58.9 (CH), 42.1
(CHy), 3.7 (CH3) ppm. HRMS (ESI): [M-H]- calculated for CgH;03- m/z 127.0401; found
miz 127.0402. Optical rotation: [a]25 D = +14.7 (c 0.40, CH,Cl,).

Synthesis of (S)-3-hydroxyhex-4-ynoic acid ((S)-S13).



Following the same procedure as for (2R,3R)-S6, (R,3S)-S12 (169 mg, 0.59 mmol)
was converted into (S)-3-hydroxyhex-4-ynoic acid ((S)-S13) that was obtained as a
colourless oil (60 mg, 0.47 mmol, 80%). Spectroscopic data were identical to those of
(R)-S13. HRMS (ESI): [M-H] calculated for C¢H;O3 m/z 127.0401; found m/z
127.0401. Optical rotation: [a]25 D = -16.6 (¢ 0.50, CH,Cl,).

Synthesis of S-(2-acetamidoethyl) (R,Z)-3-hydroxyhex-4-enethioate ((R)-5).

A mixture of (R)-3-hydroxyhex-4-ynoic acid ((R)-S13) (30 mg, 0.23 mmol), Lindlar’s
catalyst (5 mg) and quinoline (3 mg, 0.02 mmol) in Et,O (10 mL) was stirred in a H,
atmosphere (10 bar) for 1 h. At the end of the reaction the catalyst was removed by
filtration and the solvents were evaporated to obtain the crude product (R)-S14 that
was used for the next step without purification. Then following the same procedure as
for (R)-1, (R)-S14 was converted into S-(2-acetamidoethyl) (R,Z)-3-hydroxyhex-4-
enethioate ((R)-5) that was obtained as a colourless oil (10 mg, 0.04 mmol, 18% over
two steps). 'TH NMR (500 MHz, CgDs): 5.39 (m, 1H), 5.32 (m, 1H), 4.94 (tdd, 3Jy 4 = 8.5
Hz, 3Jyy = 4.0 Hz, 4Jyy = 1.0 Hz, 1H), 4.80 (br s, NH), 3.17 (m, 2H), 2.76 (m, 1H), 2.68
(m, 1H), 2.66 (dd, 2Jyn = 14.8 Hz, 3Jyy = 4.0 Hz, 1H), 2.46 (dd, 2Jyn = 14.8 Hz, 3Jy 4
= 8.6 Hz, 1H), 1.50 (s, 3H), 1.43 (dd, 3Jyn = 6.7 Hz, “Jy 4 = 1.5 Hz, 3H) ppm; 3C NMR
(126 MHz, CgDs): 6¢c 197.7 (Cq), 169.5 (Cy), 132.5 (CH), 126.2 (CH), 65.0 (CH), 51.7
(CH3), 39.1 (CH,), 29.2 (CH,), 22.8 (CH3), 13.2 (CH3) ppm. HRMS (ESI): [M+Na]*
calculated for C1oH{7NO3SNa* m/z 254.0821; found m/z 254.0815. Optical rotation:
[@]25 D = +15.7 (¢ 0.17, CH,CI,).

Synthesis of S-(2-acetamidoethyl) (S,Z)-3-hydroxyhex-4-enethioate ((S)-5).
Following the same procedure as for (R)-5, (S)-S$13 (50 mg, 0.39 mmol) was converted
into S-(2-acetamidoethyl) (S,Z)-3-hydroxyhex-4-enethioate ((S)-5) that was obtained
as a colourless oil (21 mg, 0.09 mmol, 23% over two steps). Spectroscopic data were
identical to those of (R)-5. HRMS (ESI): [M+Na]* calculated for C44H4gNO3SNa* m/z
254.0821; found m/z 254.0823. Optical rotation: [a]25 D = -14.3 (c 0.20, CH,Cl,).
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Scheme S6. Synthesis of both enantiomers of 6.

Synthesis of (R)-4-benzyl-3-((R)-3-hydroxy-5-methylhex-4-enoyl)oxazolidin-2-
one ((R,3R)-S15) and (R)-4-benzyl-3-((S)-3-hydroxy-5-methylhex-4-
enoyl)oxazolidin-2-one ((R,3S)-S15). Following the same procedure as for (2R,3R)-
S5, (R)-S7 (1.50 g, 6.84 mmol) was converted into the minor diastereomer (R)-4-
benzyl-3-((R)-3-hydroxy-5-methylhex-4-enoyl)oxazolidin-2-one ((R,3R)-8$15, 272 mg,
0.90 mmol, 13%) and the major diastereomer (R)-4-benzyl-3-((S)-3-hydroxy-5-
methylhex-4-enoyl)oxazolidin-2-one ((R,3S)-S15, 825 mg, 2.72 mmol, 40%), dr =1 :
3, that were separable by column chromatography on silica gel (petroleum
ether/EtOAc, 3:1). The compounds were obtained as colourless solids.

(R)-4-Benzyl-3-((R)-3-hydroxy-5-methylhex-4-enoyl)oxazolidin-2-one ((R,3R)-
$15). 'H NMR (700 MHz, CDCl3): 64 7.34 (m, 2H), 7.28 (m, 1H), 7.21 (m, 2H), 5.29
(dhept, 3Jyn = 8.7 Hz, 4y = 1.4 Hz, 1H), 4.89 (ddd, 3Jyy = 8.8 Hz, 3Jy4 = 8.8 Hz,
3Jnn = 3.2 Hz, 1H), 4.71 (m, 1H), 4.22 (ddd, 2Jyq = 9.1 Hz, 3Jyy = 7.7 Hz, 4dyy = 0.5
Hz, 1H), 4.19 (dd, 2Jyn = 9.1 Hz, 3Jyy = 2.8 Hz, 1H), 3.30 (dd, 2Jyn = 13.5 Hz, 3Jyy =
3.5 Hz, 1H), 3.20 (dd, ?2Jyy = 17.3 Hz, 3Jyn = 9.1 Hz, 1H), 3.08 (dd, 2Jy 4 = 17.3 Hz,
3Jnn = 3.2 Hz, 1H), 2.80 (dd, ?2Jyy = 13.5 Hz, 3Jyy = 9.4 Hz, 1H), 1.74 (d, “dyn = 1.4
Hz, 3H), 1.72 (d, 4Jyn = 1.4 Hz, 3H) ppm; 3C NMR (176 MHz, CDClg): &¢c 172.6 (C,),
1563.5 (Cq), 136.2 (Cq), 135.2 (Cy), 129.6 (2xCH), 129.2 (2xCH), 127.6 (CH), 125.9



(CH), 66.5 (CH,), 65.2 (CH), 55.2 (CH), 43.1 (CH,), 38.0 (CH,), 25.9 (CHj3), 18.4 (CH5)
ppm. HRMS (ESI): [M+Na]* calculated for C4;H21NO4Na* m/z 326.1363; found m/z
326.1357. Optical rotation: [a]25 D = -51.0 (¢ 0.20, CH,Cl,).
(R)-4-Benzyl-3-((S)-3-hydroxy-5-methylhex-4-enoyl)oxazolidin-2-one ((R,3S)-
$15). 'H NMR (500 MHz, CDCl3): 64 7.34 (m, 2H), 7.28 (m, 1H), 7.21 (m, 2H), 5.28
(dhept, 3Jyn = 8.7 Hz, 4dyny = 1.4 Hz, 1H), 4.91 (ddd, 3Jyy = 8.7 Hz, 3Jyq = 7.5 Hz,
3Jun = 4.6 Hz, 1H), 4.70 (m, 1H), 4.22 (ddd, 2Jyn = 9.3 Hz, 3Jyy = 7.6 Hz, *Jy 4 = 0.5
Hz, 1H), 4.19 (dd, 2Jyn = 9.2 Hz, 3Jy i = 3.0 Hz, 1H), 3.31 (dd, 2y n = 13.4 Hz, 3Jyy =
3.4 Hz, 1H), 3.15 (dd, 2Jyy = 17.4 Hz, 3Jyy = 4.7 Hz, 1H), 3.11 (dd, 2Jy 4 = 17.4 Hz,
3Jnn =7.7 Hz, 1H), 2.79 (dd, 2Jyy = 13.5 Hz, 3Jy 4 = 9.6 Hz, 1H), 1.74 (br s, OH), 1.74
(d, *dyn = 1.5 Hz, 3H), 1.74 (d, *dqn = 1.4 Hz, 3H) ppm; 3C NMR (126 MHz, CDCl):
Oc 172.4 (Cq), 153.5 (Cy), 136.2 (C), 135.3 (Cy), 129.5 (2xCH), 129.1 (2xCH), 127.6
(CH), 125.8 (CH), 66.5 (CH5), 65.1 (CH), 55.2 (CH), 43.0 (CH,), 38.1 (CH.), 25.9 (CH3),
18.4 (CH3) ppm. HRMS (ESI): [M+Na]* calculated for C47H21NO4Na* m/z 326.1363;
found m/z 326.1358. Optical rotation: [a]25 D = —90.0 (¢ 0.10, CH,Cl,).

Synthesis of (R)-3-hydroxy-5-methylhex-4-enoic acid ((R)-S16).

Following the same procedure as for (2R,3R)-S6, (R,3R)-S15 (122 mg, 0.40 mmol)
was converted into (R)-3-hydroxy-5-methylhex-4-enoic acid ((R)-S16) that was
obtained as a colourless oil (40 mg, 0.28 mmol, 69%). 'TH NMR (500 MHz, CDCl5): 5.22
(dhept, 3Jyn = 8.6 Hz, 4Jyy = 1.4 Hz, 1H), 4.80 (ddd, 3Jy 4 = 8.5 Hz, 3Jyy = 8.5 Hz,
3Jnn =4.0 Hz, 1H), 2.60 (dd, 2Jyy = 16.4 Hz, 3Jy 4 = 8.4 Hz, 1H), 2.54 (dd, ?Jyn = 16.4
Hz, 3Jun = 4.0 Hz, 1H), 1.73 (d, “Jun = 1.4 Hz, 3H), 1.71 (d, *Junq = 1.4 Hz, 3H) ppm;
13C NMR (126 MHz, CDCl3): 6¢c 176.8 (Cq), 137.1 (Cq), 125.4 (CH), 65.3 (CH), 41.5
(CH,), 25.9 (CH3), 18.4 (CH3) ppm. HRMS (ESI): [M-H] calculated for C;H1103 m/z
143.0714; found m/z 143.0714. Optical rotation: [a]25 D = +12.0 (¢ 0.15, CH,Cl,).

Synthesis of (S)-3-hydroxy-5-methylhex-4-enoic acid ((S)-S16).

Following the same procedure as for (2R,3R)-S6, (R,3S)-815 (350 mg, 1.15 mmol)
was converted into (S)-3-hydroxy-5-methylhex-4-enoic acid ((S)-S16) that was
obtained as a colourless oil (142 mg, 0.98 mmol, 85%). Spectroscopic data were
identical to those of (R)-8$16. HRMS (ESI): [M-H] calculated for C;H4,O3 miz
143.0714; found m/z 143.0714. Optical rotation: [a]25 D = -14.0 (¢ 0.10, CH,Cl,).



Synthesis of S-(2-acetamidoethyl) (R)-3-hydroxy-5-methylhex-4-enethioate ((R)-
6).

Following the same procedure as for (R)-1, (R)-816 (35 mg, 0.24 mmol) was converted
into S-(2-acetamidoethyl) (R)-3-hydroxy-5-methylhex-4-enethioate ((R)-6) that was
obtained as a colourless oil (15 mg, 0.06 mmol, 25%). "H NMR (500 MHz, C¢De): 5.14
(dhept, 3y = 8.5 Hz, 4Jyy = 1.4 Hz, 1H), 4.85 (m, 1H), 4.79 (br s, NH), 3.17 (m, 2H),
2.77 (m, 1H), 2.69 (m, 1H), 2.67 (dd, 2Jyn = 14.7 Hz, 3Jy = 8.5 Hz, 1H), 2.48 (dd,
2dyn = 14.7 Hz, 3Jyy = 4.1 Hz, 1H), 2.37 (d, 3Jyn = 3.3 Hz, OH), 1.50 (d, 4Jyn = 1.6
Hz, 3H),1.49 (s, 3H), 1.45 (d, *Jyy = 1.4 Hz, 3H) ppm; 3C NMR (126 MHz, C¢Ds): oc
197.8 (Cy), 169.4 (Cq), 134.9 (Cy), 127.2 (CH), 66.2 (CH), 52.0 (CHy), 39.2 (CHy), 29.1
(CH,), 25.6 (CH3), 22.8 (CH3), 18.1 (CH3) ppm. HRMS (ESI): [M+Na]* calculated for
C41H19NO3SNa* m/z 268.0978; found m/z 268.0978. Optical rotation: [a]25 D = +16.5
(c 0.15, CH.Cly).

Synthesis of S-(2-acetamidoethyl) (S)-3-hydroxy-5-methylhex-4-enethioate ((S)-
6).

Following the same procedure of (R)-1, (S)-S16 (65 mg, 0.45 mmol) was converted
into S-(2-acetamidoethyl) (S)-3-hydroxy-5-methylhex-4-enethioate ((S)-6) that was
obtained as a colourless oil (58 mg, 0.24 mmol, 52%). Spectroscopic data were
identical to those of (R)-6. HRMS (ESI): [M+Na]* calculated for C44H4gNO3SNa* m/z
268.0978; found m/z 268.0976. Optical rotation: [a]25 D = -15.7 (¢ 0.12, CH,Cl,).
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Scheme S7. Synthesis of both enantiomers of 7.

Synthesis of (R)-4-benzyl-3-((R,E)-3-hydroxy-4-methylhex-4-enoyl)oxazolidin-2-
one ((R,3R)-S17) and (R)-4-benzyl-3-((S,E)-3-hydroxy-4-methylhex-4-
enoyl)oxazolidin-2-one ((R,3S)-S17).

Following the same procedure as for (2R,3R)-S5, (R)-S7 (1.00 g, 4.56 mmol) was
converted into the major diastereomer (R)-4-benzyl-3-((R,E)-3-hydroxy-4-methylhex-
4-enoyl)oxazolidin-2-one ((R,3R)-S17, 625 mg, 2.06 mmol, 45%) and the minor
diastereomer (R)-4-benzyl-3-((S,E)-3-hydroxy-4-methylhex-4-enoyl)oxazolidin-2-one
((R,3S)-817, 147 mg, 0.48 mmol, 11%), dr = 4 : 1, that were separable by column
chromatography on silica gel (petroleum ether/EtOAc, 3:1). The compounds were
obtained as colourless solids.
(R)-4-Benzyl-3-((R,E)-3-hydroxy-4-methylhex-4-enoyl)oxazolidin-2-one ((R,3R)-
$17). '"H NMR (700 MHz, C¢Dg): oy 7.04 (m, 2H), 6.99 (m, 1H), 6.86 (m, 2H), 5.61
(qquin, 3Jyn = 6.6 Hz, 4Jyy = 1.2 Hz, 1H), 4.67 (m, 1H), 4.08 (ddt, 3Jun = 9.3 Hz, 3Jy
= 8.0 Hz, 3Jy = 3.1 Hz, 1H), 3.46 (dd, 2y = 16.3 Hz, 3Jy 4 = 9.6 Hz, 1H), 3.41 (dd,
2dun = 9.0 Hz, 3Jyn = 2.8 Hz, 1H), 3.13 (dd, 2Jy = 9.0 Hz, 3Jy 1 = 8.0 Hz, 1H), 3.08
(dd, 2Jyy = 16.3 Hz, 3Jy = 3.2 Hz, 1H), 2.89 (dd, 2Jyn = 13.5 Hz, 3Jy 4 = 3.4 Hz, 1H),
2.79 (d, 3Jyq = 4.3 Hz, OH), 2.25 (dd, 2Jyn = 13.5 Hz, 3Jy 4 = 9.4 Hz, 1H), 1.65 (s, 3H),



1.49 (d, 3Jyn = 6.8, Hz, 3H) ppm; 3C NMR (176 MHz, C¢Ds): ¢ 172.4 (C,), 153.4 (Cy),
137.2(Cy), 135.8 (Cq), 129.7 (2xCH), 129.0 (2xCH), 127.4 (CH), 120.4 (CH), 73.7 (CH),
65.7 (CH,), 55.0 (CH), 41.9 (CH,), 37.6 (CH;), 13.1 (CH3), 11.9 (CH3) ppm. HRMS
(ESI): [M+Na]* calculated for C47H,sNO4Na* m/z 326.1363; found m/z 326.13509.
Optical rotation: [a]25 D = -48.9 (¢ 0.10, CH,Cl,).
(R)-4-Benzyl-3-((S,E)-3-hydroxy-4-methylhex-4-enoyl)oxazolidin-2-one ((R,3S)-
$17). '"H NMR (700 MHz, C¢Dg): oy 7.04 (m, 2H), 6.99 (m, 1H), 6.85 (m, 2H), 5.61
(qquin, 3Jyn = 6.7 Hz, 4Jyy = 1.3 Hz, 1H), 4.69 (m, 1H), 4.07 (ddt, 3Jun = 9.5 Hz, 3Jy
= 8.0 Hz, 3Jyy = 3.1 Hz, 1H), 3.41 (dd, 2Jy 4 = 8.9 Hz, 3Jyy = 2.8 Hz, 1H), 3.34 (dd,
2dyn =16.5Hz, 3Jyy = 9.7 Hz, 1H), 3.24 (dd, 2y = 16.5 Hz, 3Jyy = 3.1 Hz, 1H), 3.10
(dd, 2y = 8.9 Hz, 3Jyy = 8.1 Hz, 1H), 2.94 (dd, 2Jyy = 13.4 Hz, 3Jy = 3.4 Hz, 1H),
2.63 (d, 3Jyq = 3.9 Hz, OH), 2.27 (dd, 2Jyn = 13.4 Hz, 3Jy 4 = 9.5 Hz, 1H), 1.65 (s, 3H),
1.49 (d, 3Jyn = 6.8, Hz, 3H) ppm; 3C NMR (176 MHz, C¢Ds): ¢ 172.4 (C,), 153.3 (Cy),
137.2 (Cq), 135.8 (Cy), 129.6 (2xCH), 129.0 (2xCH), 127.4 (CH), 120.4 (CH), 73.5 (CH),
65.7 (CHy), 55.0 (CH), 41.9 (CH,), 37.8 (CH;), 13.1 (CH3), 11.9 (CH3) ppm. HRMS
(ESI): [M+Na]* calculated for C4;H,sNO4Na* m/z 326.1363; found m/z 326.13509.
Optical rotation: [a]25 D = -100.0 (¢ 0.16, CH,Cl,).

Synthesis of (R,E)-3-hydroxy-4-methylhex-4-enoic acid ((R)-S18).

Following the same procedure as for (2R,3R)-S6, (R)-S17 (300 mg, 0.99 mmol) was
converted into (R,E)-3-hydroxy-4-methylhex-4-enoic acid ((R)-S18) that was obtained
as a colourless oil (118 mg, 0.82 mmol, 83%). '"H NMR (500 MHz, CDCl;): 5.58 (qquin,
3Jnn = 6.7 Hz, 4y n = 1.1 Hz, 1H), 4.47 (dd, 3Jyn = 9.4 Hz, 3Jyy = 3.5 Hz, 1H), 2.64
(dd, 2dyp = 16.1 Hz, 3Jy 4 = 9.4 Hz, 1H), 2.55 (dd, 2Jyn = 16.1 Hz, 3Jy 4 = 3.5 Hz, 1H),
1.64 (m, 3H), 1.62 (d, 3Jy 4 = 6.8 Hz, 3H) ppm; 3C NMR (126 MHz, CDCl3): 6¢c 177.6
(Cq), 135.8 (Cy), 121.8 (CH), 73.5 (CH), 40.0 (CH>), 13.2 (CHs3), 11.6 (CH3) ppm. HRMS
(ESI): [M-H]- calculated for C;H{1O3 m/z 143.0714; found m/z 143.0714. Optical
rotation: [a]25 D = +18.5 (¢ 0.40, CH,Cl,).

Synthesis of (S,E)-3-hydroxy-4-methylhex-4-enoic acid ((S)-S18).

Following the same procedure as for (2R,3R)-S6, (S)-S17 (147 mg, 0.48 mmol) was
converted into (S,E)-3-hydroxy-4-methylhex-4-enoic acid ((S)-S$18) that was obtained
as a colourless oil (63 mg, 0.44 mmol, 90%). Spectroscopic data were identical to those
of (R)-S18. HRMS (ESI): [M-H]- calculated for C;H11O3 m/z 143.0714; found m/z



143.0714. Optical rotation: [a]25 D = -18.9 (¢ 0.50, CH,Cl,).

Synthesis of S-(2-acetamidoethyl) (R,E)-3-hydroxy-4-methylhex-4-enethioate ((R)-
7).

Following the same procedure as for (R)-1, (R)-S18 (118 mg, 0.82 mmol) was
converted into S-(2-acetamidoethyl) (R,E)-3-hydroxy-4-methylhex-4-enethioate ((R)-7)
that was obtained as a colourless oil (48 mg, 0.20 mmol, 24%). "H NMR (500 MHz,
CDCl3): 6.06 (br s, NH), 5.56 (qquin, 3Jyn = 6.7 Hz, 4Jyn = 1.1 Hz, 1H), 4.49 (dd, 3Jy
= 9.2 Hz, 3Jyy = 3.5 Hz, 1H), 3.45 (m, 2H), 3.06 (m, 2H), 2.83 (dd, 2Jyn = 15.0 Hz,
3dhn =9.2 Hz, 1H), 2.73 (dd, 2Jyy = 15.1 Hz, 3Jy 4 = 3.2 Hz, 1H), 2.35 (br s, OH), 1.98
(s, 3H), 1.63 (s, 3H), 1.61 (d, 3Jyn = 6.7 Hz, 3H) ppm; '*C NMR (126 MHz, CDCl;): o¢
199.2 (Cy), 170.8 (Cq), 136.1 (Cq), 121.7 (CH), 74.2 (CH), 49.7 (CHy), 39.6 (CHy), 28.9
(CHy), 23.2 (CH3), 13.2 (CHj3), 11.7 (CH3) ppm. HRMS (ESI): [M+Na]* calculated for
C41H1gNO3SNa* m/z 268.0978; found m/z 268.0971. Optical rotation: [a]25 D = +16.0
(c 0.10, CH.Cly).

Synthesis of S-(2-acetamidoethyl) (S,E)-3-hydroxy-4-methylhex-4-enethioate
((S)-7).

Following the same procedure as for (R)-1, (S)-S$18 (50 mg, 0.35 mmol) was converted
into S-(2-acetamidoethyl) (S,E)-3-hydroxy-4-methylhex-4-enethioate ((S)-7) that was
obtained as a colourless oil (13 mg, 0.05 mmol, 15%). Spectroscopic data were
identical to those of (R)-7. HRMS (ESI): [M+Na]* calculated for C44H{gNO3SNa* m/z
268.0978; found m/z 268.0979. Optical rotation: [a]25 D = -15.7 (¢ 0.10, CH,Cl,).
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Scheme S8. Synthesis of (rac)-8.

Synthesis of ethyl (2E,4E)-4-methylhexa-2,4-dienoate (S20).

To a solution of triethyl phosphonoacetate (3.46 g, 15.4 mmol) in THF (18 mL) was
added "BuLi (6.2 mL, 2.5 M in hexane, 15.4 mmol) dropwise at 0 °C under Ar. After 0.5
h, (E)-2-methylbut-2-enal (1.30 g, 15.4 mmol) was added dropwise. Stirring was
continued at 0 °C for 1.5 h. The mixture was quenched by the addition of sat.NH,CI
solution (20 mL). The aqueous layer was extracted with Et,O (4 x 20 mL). The
combined organic layers were dried with MgSO, and concentrated to dryness. The
residue was purified through silica gel column chromatography (petroleum
ether/EtOAc, 20:1 — 5:1) to afford ethyl (2E,4E)-4-methylhexa-2,4-dienoate (S20) as a
colourless solid (2.10 g, 13.6 mmol, 88%). '"H NMR (500 MHz, CDCl3): oy 7.31 (d, 3Ju 1
=15.7 Hz, 1H), 5.98 (q, 3J4n = 7.2 Hz, 1H), 5.78 (d, 3Jy 4 = 15.7 Hz, 1H), 4.20 (q, 3Ju H
= 7.1 Hz, 2H), 1.81 (d, 3J4n = 7.1 Hz, 3H), 1.76 (m, 3H), 1.29 (t, 3Jyn = 7.1 Hz, 3H)
ppm; 3C NMR (126 MHz, CDCl3): ¢ 167.8 (Cq), 149.6 (CH), 136.4 (CH), 133.9 (C,),
115.4 (CH), 60.3 (CH,), 14.7 (CH3), 14.5 (CH3), 11.9 (CH3) ppm.""

Synthesis of (2E,4E)-4-methylhexa-2,4-dien-1-ol (S21).

To a solution of ethyl (2E,4E)-4-methylhexa-2,4-dienoate (S20) (2.10 g, 13.6 mmol) in
Et,O (30 mL) was added LiAlIH4 (517 mg, 13.6 mmol) in small portions at 0 °C under
Ar. The reaction mixture was stirred for 30 min, then saturated NH,CI solution (30 mL)
was added and stirring was continued for 10 min. The aqueous layer was extracted
with Et,O (4 x 50 mL). The combined organic layers were dried with MgSO, and
concentrated to dryness. Purification of the crude product by column chromatography



on silica gel (petroleum ether/Et,O, 10:1) gave (2E,4E)-4-methylhexa-2,4-dien-1-ol
(S21) as a colourless oil (1.10 g, 9.81 mmol, 72%). "H NMR (500 MHz, CDCls): 64 6.25
(d, 3Jyn = 15.6 Hz, 1H), 5.71 (dt, 3Jyn = 15.6 Hz, 3Jyy = 6.1 Hz, 1H), 5.57 (q, 3Jyn =
6.8 Hz, 1H), 4.19 (d, 3Jyn = 6.2 Hz, 2H), 1.74 (m, 3H), 1.72 (d, 3Jyn = 7.4 Hz) ppm;
13C NMR (126 MHz, CDCl3): 6¢c 136.9 (CH), 134.0 (C,), 127.7 (CH), 124.9 (CH), 64.1
(CH,), 14.0 (CH3), 12.2 (CH3) ppm.*2

Synthesis of (2E,4E)-4-methylhexa-2,4-dienal (S22).

A mixture of S21 (1.10 g, 9.81 mmol), silica gel and PCC (3.17 g, 14.7 mmol) in CH,Cl,
(40 mL) was stirred for 3 h with ice cooling. At the end of the reaction the silica gel was
removed by silica gel column and the solvents were evaporated to obtain the crude
product. Purification by column chromatography on silica gel (pentane/ Et,O, 20:1)
yielded S22 (705 mg, 6.40 mmol, 65%) as a colourless oil. The NMR spectra indicated
the presence of two conformers. "H NMR (500 MHz, CgDg): 0y 9.47 (d, 3Jyn = 7.6 Hz,
1H), 6.52 and 6.53 (d, 3Jun = 15.7 Hz, 1H), 6.00 (ddquin, 3Jyy = 15.7 Hz, 3Jyy = 7.6
Hz, 5Jyy = 0.5 Hz, 1H), 5.47 (m, 1H), 1.34 (br d, 3Jy 4 = 7.0 Hz, 1H), 1.31 (m, 1H) ppm;
13C NMR (126 MHz, CgDg): 6c 192.80 and 192.76 (CH), 156.14 and 156.07 (CH),
137.34 and 137.26 (CH), 134.46 (C,), 127.15 and 127.13 (CH), 14.34 (CH3), 11.56
(CHz) ppm.™3

Synthesis of ethyl (4E,6E)-3-hydroxy-6-methylocta-4,6-dienoate (S23).

To a solution of ProNH (0.9 mL, 6.42 mmol) in THF (12 mL) was added "BuLi (3.5 mL,
1.6 M in hexane, 5.60 mmol) dropwise at =78 °C under N,. EtOAc (0.5 mL, 5.50 mmol)
was then added dropwise. The resulting mixture was allowed to stir at =78 °C for 30
min, and then (2E,4E)-4-methylhexa-2,4-dienal (S22) (500 mg, 4.54 mmol) was added
dropwise. After 2 h at —78 °C, the solution was poured onto an ice-cold solution of
NH4CI. Ether was added and the resulting mixture was stirred vigorously for a few
minutes. The layers were separated and the aqueous layer was extracted with Et,O (3
x 30 mL). The combined organic layers were dried with MgSO,, filtered and
concentrated to dryness. Pure ethyl (4E,6E)-3-hydroxy-6-methylocta-4,6-dienoate
(S23, 730 mg, 3.68 mmol, 81%) was obtained by column chromatography on silica gel
(petroleum ether/EtOAc, 5:1 — 3:1). 'TH NMR (700 MHz, CgDs): 64 6.33 (d, 3Jyn = 15.7
Hz, 1H), 5.53 (ddquin, 3Jyy = 15.7 Hz, 3Jy 4 = 6.2 Hz, °Jy 4 = 0.5 Hz, 1H), 5.45 (q, 3y 1
=6.8 Hz, 1H), 4.58 (m, 1H), 3.89 (q, 3Jyn = 7.1 Hz, 2H), 2.66 (br s, OH), 2.44 (dd, 2Jy 4



= 15.8 Hz, 3Jup = 8.4 Hz, 1H), 2.35 (dd, 2Ju = 15.8 Hz, 3Jup = 4.2 Hz, 1H), 1.60 (m,
3H), 1.53 (d, 3Jun = 7.0 Hz, 3H), 0.90 (t, 3 = 7.1 Hz, 3H) ppm; 13C NMR (176 MHz,
CeDs): 8¢ 172.0 (Cy), 135.6 (CH), 134.1 (Cy), 127.7 (CH), 127.3 (CH), 69.3 (CH,), 60.4
(CH), 42.3 (CH,), 14.2 (CH3), 13.8 (CH3), 12.1 (CH3) ppm.

Synthesis of (4E,6E)-3-hydroxy-6-methylocta-4,6-dienoic acid (S24).

To a solution of 823 (200 mg, 1.01 mmol) in EtOH/H,0 (4/1 mL), NaOH (100 mg, 2.50
mmol) was added and the mixture was stirred for 0.5 h. The mixture was acidified by
adding HCI (1 N, 3 mL), followed by extraction with Et,O (3 x 20 mL). The combined
extracts were dried with MgSO,4 and concentrated to yield the product (4E,6E)-3-
hydroxy-6-methylocta-4,6-dienoic acid (S24) (124 mg, 0.73 mmol, 72%). '"H NMR (700
MHz, CgDg): 0 6.24 (d, 3Jyn = 15.8 Hz, 1H), 5.45 (q, 3Jun = 6.8 Hz, 1H), 5.41 (dd,
3dnn =15.7 Hz, 3Jyy = 6.4 Hz, 1H), 4.45 (m, 1H), 2.39 (dd, 2y 4 = 16.0 Hz, 3Jy 4y = 8.7
Hz, 1H), 2.28 (dd, 2y = 16.0 Hz, 3Jyy = 4.0 Hz, 1H), 1.57 (m, 3H), 1.53 (d, 3Jyn =
6.8 Hz, 3H) ppm; 3C NMR (176 MHz, C¢Ds): 0c 177.2 (C,), 136.0 (CH), 134.0 (Cy),
127.7 (CH), 127.0 (CH), 69.2 (CH), 42.0 (CH;), 13.8 (CH3), 12.1 (CH3) ppm.

Synthesis of S-(2-acetamidoethyl) (4E,6E)-3-hydroxy-6-methylocta-4,6-
dienethioate ((rac)-8).

Following the same procedure as for (R)-1, $24 (100 mg, 0.59 mmol) was converted
into S-(2-acetamidoethyl) (4E,6E)-3-hydroxy-6-methylocta-4,6-dienethioate ((rac)-8)
that was obtained as a colourless oil (65 mg, 0.24 mmol, 41%). "H NMR (700 MHz,
CeDe): 04 6.29 (d, 3Jyn = 15.8 Hz, 1H), 5.44 (m, 2H), 4.71 (br s, NH), 4.63 (m, 1H),
3.16 (m, 2H), 2.72 (m, 2H), 2.64 (dd, 2Jyy = 14.7 Hz, 3Jy 4 = 8.6 Hz, 1H), 2.50 (dd,
2dyn =14.7 Hz, 3Jy y = 3.9 Hz, 1H), 1.60 (m, 3H), 1.53 (d, 3Jy 4 = 6.7 Hz, 3H), 1.49 (s,
3H) ppm; 3C NMR (176 MHz, C¢Dg): ¢ 197.7 (C,), 169.4 (Cy), 135.6 (CH), 134.1 (Cy),
127.6 (CH), 127.5 (CH), 69.9 (CH), 52.0 (CH;), 39.2 (CH,), 29.2 (CH,), 22.8 (CHj3),
13.9 (CHj3), 12.1 (CH3) ppm. HRMS (ESI): [M+Na]* calculated for C13H21NO3;SNa* m/z
294.1134; found m/z 294.1133.
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Scheme S9. Synthesis of both enantiomers of 9.

Synthesis of S-(2-acetamidoethyl) (R)-3-hydroxy-3-phenylpropanethioate ((R)-9).
Following the same procedure as for (R)-1, (R)-S25 (50 mg, 0.30 mmol) was converted
into S-(2-acetamidoethyl) (R)-3-hydroxy-3-phenylpropanethioate ((R)-9) that was
obtained as a colourless oil (34 mg, 0.13 mmol, 42%). "H NMR (500 MHz, CgDe): o4
7.20 (m, 2H), 7.11 (m, 2H), 7.05 (m, 1H), 5.12 (ddd, 3Jy 4 = 9.4 Hz, 4y = 3.6 Hz, *Uy
= 3.6 Hz, 1H), 4.61 (br s, NH), 3.18 (m, 1H), 3.08 (m, 2H), 2.81 (dd, 2Jy 4 = 15.0 Hz,
3dun = 9.5 Hz, 1H), 2.75 (dt, 2Jynq = 13.7 Hz, 3Jyy = 6.3 Hz, 1H), 2.64 (m, 1H), 2.60
(dd, 2dyn = 15.1 Hz, 3Jyy = 3.4 Hz, 1H), 1.46 (s, 3H) ppm; 13C NMR (126 MHz, C¢Dg):
Oc 197.9 (Cq), 169.4 (C,), 143.5 (Cq), 128.6 (2xCH), 127.8 (CH), 126.0 (2xCH), 71.1
(CH), 53.6 (CH,), 39.0 (CH;), 29.2 (CHj3), 22.7 (CH3) ppm. HRMS (ESI): [M+Na]*
calculated for C43H17NO3SNa* m/z 290.0821; found m/z 290.0825. Optical rotation:
[@]25 D = +21.2 (¢ 0.20, CHCI3).

Synthesis of S-(2-acetamidoethyl) (S)-3-hydroxy-3-phenylpropanethioate ((S)-9).
Following the same procedure as for (R)-1, (S)-$25 (50 mg, 0.30 mmol) was converted
into S-(2-acetamidoethyl) (S)-3-hydroxy-3-phenylpropanethioate ((S)-9) that was
obtained as a colourless oil (64 mg, 0.24 mmol, 80%). Spectroscopic data were
identical to those of (R)-9. HRMS (ESI): [M+Na]* calculated for C43H47;NO3SNa* m/z
290.0821; found m/z 290.0825. Optical rotation: [a]25 D = -18.2 (¢ 0.50, CHCI5).



Gene cloning

Cloning of the coding genes for BorDH2, BorDH3, BorDH5, FosDH2, FosDHZ2,
RifDH10, ShawDH1, ShawDH2, Cpz and FabZ into the pYE-Express'” or pET28
expression vectors was reported previously.'®

Amplification of cpz2 from cosmid cpzLKO09 was performed using primer pair Cpz2-
pET28 FW  (AAAAAAGAATTCATGAGCATCACCGTCAACGGC) and Cpz2-
pET28 RV (AAAAAAAAGCTTTCAGGCGTAGAACCGCGACAG)."® The resulting
PCR product was cloned into the EcoRI and Hindlll sites of expression vector pET28

and the obtained plasmid was verified by PCR and sequencing.

Gene expression and protein purification

E. coli BL21(DE3) cells harboring the corresponding pYE-Express or pET28 derived
plasmids were used to inoculate a preculture in LB medium (10 mL) supplied with
kanamycin (50 pug/mL final concentration), which was grown with shaking at 37 °C
overnight. The precultures were used to inoculate main cultures (1/100) in LB medium
with kanamycin (50 pg/mL final concentration) and the cells were grown with shaking
at 37 °C until ODggo = 0.4 — 0.6 was reached. The cultures were cooled down to 18 °C,
before IPTG (0.4 mM final concentration) was added to induce expression. The cultures
were shaken at the same temperature overnight and then centrifuged (3500 x g, 40
min, 4 °C). The medium was discarded and the cell pellet was resuspended in binding
buffer (10 mL/L culture; 40 mm Tris-HCI, 100 mm NaCl, pH 7.8, 4 °C). The cells were
lysied by ultrasonication (10 x 1 min). The cell debris was spun down (14600 x g, 10
min, 4 °C) and the soluble protein fraction was filtrated and loaded onto a Ni2*-NTA
affinity chromatography column (Ni-NTA superflow, Qiagen, Venlo, Netherlands). The
bound target protein was washed with wash buffer (2 x 10 mL/L culture; 40 mm Tris-
HCI, 100 mm NaCl, 50 mm imidazole, pH 7.8, 4 °C) and desorbed from the stationary
phase with elution buffer (1 x 10 mL/L culture; 40 mm Tris-HCI, 100 mm NaCl, 500 mm
imidazole, pH 7.8, 4 °C) with fractionation. The fractions were analysed by SDS-PAGE
and fractions containing pure protein were pooled and used for incubation experiments
(Figure S1). Finally, the eluate was concentrated, the buffer was replaced by incubation
buffer (25 mm HEPES, 100 mm NaCl, pH 7.5). For ShawDH1 expression, the strain
was E. coli BL21(DE3) transformed with plasmid pGro7, additionally supplemented

with arabinose (500 mg/L) to induce expression of the GroEL/ES chaperone.’®
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Figure S1. SDS-PAGE analysis of all recombinant enzymes used in this study. The
theoretical molecular weights of target proteins are 34.6 kDa (BorDH2), 34.0 kDa
(BorDH3), 34.2 kDa (BorDH5), 34.1 kDa (RifDH10), 33.3 kDa (FosDH1), 33.1 kDa

(FosDH2), 19.8 kDa (FabZ), 20.3 kDa (Cpz2), 15.2 kDa (ShawDH1) and 16.5 kDa
(ShawDH2).

Activity assays

Activity assays were carried out for all combinations of substrate and enzyme listed in
Table S1. The reactions were performed in HEPES buffer (25 mm HEPES, 100 mm
NaCl, pH 7.5). A solution of enzyme in HEPES buffer (100 uL, enzyme concentration
adjusted to 6 mg/mL) was added into SNAC thioesters (1 mg dissolved in 5 yL DMSO).
The reaction mixtures were incubated at 30 °C for 16 h and then extracted with CgDg
(0.6 mL). After extraction the samples were directly analysed by '"H NMR spectroscopy
(Figures S2—-S9). For the most active enzyme BorDH2 the reactions were repeated in

triplicates and conversions (in %) were quantified by "H NMR peak integrations (Table
S2).
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Synthesis of S-(2-acetamidoethyl) (E)-but-2-enethioate (S27).

Following the same procedure as for (R)-1, $26 (100 mg, 1.16 mmol) was converted
into S-(2-acetamidoethyl) (E)-but-2-enethioate (S27) that was obtained as a colourless
oil (170 mg, 0.91 mmol, 78%). "H NMR (700 MHz, CgDs): 0y 6.73 (dq, 3Jyn = 15.4 Hz,
3Jnn = 6.9 Hz, 1H), 5.91 (dq, 3Jqn = 15.4 Hz, 4y = 1.7 Hz, 1H), 3.24 (dt, 3Jy4 = 5.8
Hz, 3Jun = 6.8 Hz, 2H), 2.88 (t, 3J4 4 = 6.8 Hz, 2H), 1.48 (s, 3H), 1.22 (dd, 3Jyn = 6.9
Hz, 4Jyn = 1.7 Hz, 3H) ppm; 3C NMR (176 MHz, C¢Ds): oc 189.3 (C,), 168.9 (C,),
141.1 (CH), 130.2 (CH), 39.8 (CHy,), 28.5 (CHy), 22.7 (CH3), 17.4 (CH3) ppm. HRMS
(ESI): [M+H]* calculated for CgH13NO,SH* m/z 188.0740; found m/z 188.0737.1°

Synthesis of S-(2-acetamidoethyl) (Z)-but-2-enethioate (S30).

A mixture of but-2-ynoic acid (100 mg, 1.19 mmol), quinoline (5 mg, 0.04 mmol) and
Lindlar’s catalyst (23 mg) in Et,O (10 mL) was stirred in a H, atmosphere (10 bar) for
1 h at room temperature. The catalyst was removed by filtration and the solvents were
evaporated. The product (Z)-but-2-enoic acid (40 mg, 0.46 mmol, 39%) was obtained
by column chromatography on silica gel (pentane / Et,O, 2:1). '"H NMR (700 MHz,
CDCl3): 0 6.47 (dq, 3Jyn = 11.5 Hz, 3Jyy = 7.3 Hz, 1H), 5.83 (dq, 3Jyn = 11.6 Hz, 4Uy
= 1.8 Hz, 1H), 2.16 (dd, 3J4 4 = 7.3 Hz, 3Jy 4 = 1.8 Hz, 3H) ppm; 3C NMR (176 MHz,
CDCl3): 6¢c 172.0 (C,), 148.0 (CH), 120.2 (CH), 15.8 (CH3) ppm.

A mixture of (Z)-but-2-enoic acid (20 mg, 0.23 mmol) and triethylamine (47 mg, 0.46
mmol) in CH,Cl, (2 mL) was stirred for 10 mins with ice cooling. CICO,Et (50 mg, 0.46
mmol) was added to this solution. After 2 h, N-acetylcysteamine (29 mg, 0.23 mmol)
was added. The mixture was stirred for 3 h at room temperature and then concentrated
under reduced pressure. The residue was purified by HPLC to yield S30 (6 mg, 0.03
mmol, 14%). "H NMR (500 MHz, C¢Ds): 6y 5.86 (dq, 3Jun = 11.2 Hz, 4Jyn = 1.7 Hz,
1H), 5.51 (dq, 3Jun = 11.3 Hz, 3Jyy = 7.3 Hz, 1H), 3.21 (dt, 3Jyy = 5.8 Hz, 3y 4 = 6.8
Hz, 2H), 2.84 (t, 3Jyy = 6.7 Hz, 2H), 1.92 (dd, 3Jyn = 7.3 Hz, 4y = 1.8 Hz, 3H), 1.47
(s, 3H) ppm; 3C NMR (126 MHz, CgDg): Oc 189.4 (C,), 168.9 (C,), 141.8 (CH), 127.2
(CH), 39.7 (CH,), 28.8 (CHy), 22.7 (CH3), 16.2 (CH3) ppm. HRMS (ESI): [M+H]*
calculated for CgH13sNO,SH* m/z 188.0740; found m/z 188.0738.1°

Synthesis of S-(2-acetamidoethyl) (E)-2-methylbut-2-enethioate (S32).
Following the same procedure as for (R)-1, S31 (50 mg, 0.50 mmol) was converted
into S-(2-acetamidoethyl) (E)-2-methylbut-2-enethioate (S32) that was obtained as a



colourless oil (77 mg, 0.38 mmol, 77%). '"H NMR (500 MHz, CDCl3): 64 6.87 (qq, 3Jun
=6.9 Hz, 4Jyn = 1.3 Hz, 1H), 6.04 (br s, NH), 3.44 (q, 3Jun = 6.1 Hz, 2H), 3.07 (t, 3Ju
= 6.6 Hz, 2H), 1.98 (s, 3H), 1.87 (quin, *Jyn = 1.1 Hz, 3H), 1.84 (dq, 3Jyn = 6.9 Hz,
4dnn = 1.0 Hz, 3H) ppm; *°C NMR (126 MHz, CDCls): 6¢ 194.0 (C,), 170.6 (C,), 137.0
(CH), 137.0 (C,), 40.1 (CH,), 28.4 (CH,), 23.3 (CHj3), 14.6 (CH3), 12.3 (CH3) ppm.?
HRMS (APCI): [M+H]* calculated for CgH{sNO,SH* m/z 202.0896; found miz
202.0895.

Synthesis of S-(2-acetamidoethyl) (2E,4E)-hexa-2,4-dienethioate (16).

Following the same procedure as for (R)-1, S33 (50 mg, 0.45 mmol) was converted
into S-(2-acetamidoethyl) (2E,4E)-hexa-2,4-dienethioate (16) that was obtained as a
pale yellow oil (63 mg, 0.30 mmol, 66%). '"H NMR (500 MHz, CDCls): 6y 7.27 (dd, 3Jy
= 15.2 Hz, 3Jyy = 10.8 Hz, 1H), 5.98 (dd, 3Jyn = 15.2 Hz, 4Jyn = 0.7 Hz, 1H), 5.68
(dddq, 3Jpyn = 15.1 Hz, 3Jyny = 10.8 Hz, 4Jdyn = 1.5 Hz, 4y = 0.6 Hz, 1H), 5.59 (dq,
3dun =15.1 Hz, 3Jyy = 6.7 Hz, 1H), 4.90 (br s, NH), 3.27 (dt, 3Jyn = 5.9 Hz, 3Jyy = 6.7
Hz, 2H), 2.93 (t, 3Jyn = 6.7 Hz, 2H), 1.49 (s, 3H), 1.34 (d, 3Jyn = 6.8, 3H) ppm; 3C
NMR (126 MHz, C¢Dg): 6¢ 189.5 (Cy), 168.9 (Cy), 141.4 (CH), 141.1 (CH), 129.8 (CH),
126.4 (CH), 39.9 (CH,), 28.7 (CH,), 22.8 (CH3), 18.5 (CH3) ppm.'6

Synthesis of S-(2-acetamidoethyl) (2E,42Z)-hexa-2,4-dienethioate (15).

Following the same procedure as for (R)-1, S34 (52 mg, 0.46 mmol) was converted
into 15 that was obtained as a pale yellow oil (47 mg, 0.22 mmol, 48%). "H NMR (500
MHz, C¢Dg): 64 7.69 (ddd, 3Jyn = 15.0 Hz, 3Jyy = 11.6 Hz, *Jyy = 1.1 Hz, 1H), 6.04 (d,
3Jun = 15.0 Hz, 1H), 5.75 (dddq, 3Jun = 11.9 Hz, 3Jyy = 10.7 Hz, 4y = 1.7 Hz, 4dyn
= 0.6 Hz, 1H), 5.53 (dq, 3Jyn = 10.7 Hz, 3Jyy = 7.3 Hz, 1H), 4.96 (br s, NH), 3.26 (q,
3Jnn = 6.4 Hz, 2H), 2.93 (t, 3Jyy = 6.7 Hz, 2H), 1.50 (br s, 3H), 1.35 (dd, 3Jyn = 7.3
Hz, 4Jyn = 1.7 Hz, 3H) ppm; 3C NMR (126 MHz, C¢Ds): 6¢c 189.8 (C,), 169.1 (Cy),
137.7 (CH), 135.4 (CH), 128.2 (CH), 127.5 (CH), 39.9 (CH,), 28.8 (CHy), 22.9 (CHj3),
13.8 (CH3) ppm. HRMS (APCI): [M+H]* calculated for C4oH4sNO,SH* m/z 214.0896;
found m/z 214.0895.

Synthesis of S-(2-acetamidoethyl) (E)-5-methylhexa-2,4-dienethioate (S36).
Following the same procedure as for (R)-1, S35 (100 mg, 0.79 mmol) was converted
into S-(2-acetamidoethyl) (E)-5-methylhexa-2,4-dienethioate (S36) that was obtained



as a pale yellow oil (62 mg, 0.27 mmol, 34%). "H NMR (500 MHz, C¢Dg): oy 7.66 (dd,
3dhn=14.9Hz, 3Jyy =11.6 Hz, 1H), 6.06 (d, 3Jy 4 = 14.9 Hz, 1H), 5.81 (br s, NH), 5.63
(doct, 3Jyp = 11.6 Hz, 4Jyy = 0.7 Hz, 1H), 3.37 (dt, 3Jy 4 = 5.9 Hz, 3Jy 4 = 6.8 Hz, 2H),
3.03 (t, 3Jyn = 6.7 Hz, 2H), 1.64 (s, 3H), 1.44 (br s, 3H), 1.39 (br s, 3H) ppm; 3C NMR
(126 MHz, CgDg): 6¢ 189.6 (C), 169.5 (Cq), 148.4 (C), 137.3 (CH), 126.1 (CH), 124.0
(CH), 40.0 (CHy,), 28.7 (CHy), 26.4 (CH3), 22.8 (CHj3), 18.6 (CH3) ppm. HRMS (APCI):
[M+H]* calculated for C11H7NO,SH* m/z 228.1053; found m/z 228.1048.

Synthesis of (2E,4E)-4-methylhexa-2,4-dienoic acid (S38).

Following the same procedure as for S24, S37 (1.40 g, 9.08 mmol) was converted into
(2E,4E)-4-methylhexa-2,4-dienoic acid (S38) that was obtained as a pale yellow oll
(800 mg, 6.34 mmol, 70%). '"H NMR (500 MHz, CDCl3): o4 10.26 (br s, 1H), 7.40 (d,
3Jun = 15.6 Hz, 1H), 6.04 (q, 3Juy = 7.0 Hz, 1H), 5.78 (d, 3Jy 4 = 15.6 Hz, 1H), 1.83 (d,
3dun = 7.2 Hz, 3H), 1.79 (m, 3H) ppm; *C NMR (126 MHz, CDCl;): 6¢c 173.4 (C),
152.0 (CH), 138.0 (CH), 134.0 (Cy), 114.6 (CH), 14.8 (CHj3), 11.9 (CH3) ppm.

Synthesis of S-(2-acetamidoethyl) (2E,4E)-4-methylhexa-2,4-dienethioate (S39).
Following the same procedure as for (R)-1, S38 (50 mg, 0.40 mmol) was converted
into S-(2-acetamidoethyl) (2E,4E)-4-methylhexa-2,4-dienethioate (S39) that was
obtained as a pale yellow oil (25 mg, 0.11 mmol, 28%). "H NMR (500 MHz, C¢De): On
7.41 (dd, 3Jypn = 15.5 Hz, 4Jyy = 0.8 Hz, 1H), 6.13 (d, 3Juy = 15.5 Hz, 1H), 5.55 (q,
3Jnn = 6.9 Hz, 1H), 5.27 (br s, NH), 3.34 (dt, 3Jyy = 5.7 Hz, 3Jy 4 = 6.7 Hz, 2H), 2.99
(t, 3Jqn = 6.7 Hz, 2H), 1.56 (s, 3H), 1.33 (m, 3H), 1.32 (d, 3Jyn = 7.4 Hz, 3H) ppm; 13C
NMR (126 MHz, CgDg): ¢ 189.7 (Cq), 169.2 (C,), 146.0 (CH), 138.5 (CH), 133.8 (C,),
122.8 (CH), 40.0 (CHy), 28.7 (CHy;), 22.8 (CH3), 14.5 (CH3), 11.4 (CH3) ppm. HRMS
(APCI): [M+H]* calculated for C11H7NO,SH* m/z 228.1053; found m/z 228.1051.

Synthesis of (2E,4E,6E)-6-methylocta-2,4,6-trienoic acid (S42).

Following the same procedure as for $20, $S40 (900 mg, 8.17 mmol) was converted
into ethyl (2E,4E,6E)-6-methylocta-2,4,6-trienoate (S41) that was obtained as a pale
yellow oil (856 mg, 4.75 mmol). Following the same procedure as for S24, S41 (200
mg, 1.11 mmol) was further converted into (2E,4E,6 E)-6-methylocta-2,4,6-trienoic acid
(S42) that was obtained as a pale yellow oil (260 mg, 1.69 mmol, 21% over two steps).
"H NMR (700 MHz, CgDg): 0y 7.54 (dd, 3Jyn = 15.2 Hz, 3Jyy = 11.2 Hz, 1H), 6.22 (d,



3Jun = 15.2 Hz, 1H), 5.95 (dd, 3Jyn = 15.2 Hz, 3Jyy = 11.2 Hz, 1H), 5.86 (d, 3Jyy =
15.2 Hz, 1H), 5.41 (q, 3Jyn = 6.8 Hz, 1H), 1.44 (d, 3Juy = 6.8 Hz, 3H), 1.43 (br s, 3H)
ppm; 13C NMR (176 MHz, C¢Dg): 0c 173.5 (Cq), 148.1 (CH), 146.9 (CH), 134.9 (C,),
133.0 (CH), 123.7 (CH), 119.5 (CH), 14.2 (CH3), 11.7 (CH3) ppm. HRMS (ESI): [M-H]
calculated for CoH11O, m/z 151.0765; found m/z 151.0763.

Synthesis of S-(2-acetamidoethyl) (2E,4E,6E)-6-methylocta-2,4,6-trienethioate
(S43).

Following the same procedure as for (R)-1, S42 (47 mg, 0.31 mmol) was converted
into S-(2-acetamidoethyl) (2E,4E,6E)-6-methylocta-2,4,6-trienethioate (S43) that was
obtained as a pale yellow solid (51 mg, 0.20 mmol, 65%). '"H NMR (700 MHz, C¢De):
Oy 7.43 (ddd, 3Jyn = 15.1 Hz, 3Jyy = 11.1 Hz, 4Jy 4 = 0.8 Hz, 1H), 6.27 (d, 3Jyy = 15.2
Hz, 1H), 6.08 (d, 3Jyn = 15.0 Hz, 1H), 5.92 (dd, 3Jyn = 15.1 Hz, 3Jyy = 11.1 Hz, 1H),
5.43 (q, 3Jun = 7.0 Hz, 1H), 4.99 (br s, NH), 3.31 (dt, 3Jy 4 = 6.0 Hz, 3Jyy = 6.7 Hz,
2H), 2.97 (t, 3Jyn = 6.7 Hz, 2H), 1.52 (br s, 3H), 1.47 (m, 3H), 1.45 (d, 3Jyn = 7.2 Hz,
1H) ppm; 3C NMR (176 MHz, Cg¢Ds): 6c 189.2 (Cq), 169.0 (C,), 147.7 (CH), 142.0
(CH), 135.1 (Cq), 133.3 (CH), 127.1 (CH), 123.6 (CH), 40.0 (CH), 28.7 (CH,), 22.8
(CH3), 14.2 (CHj3), 11.7 (CH3) ppm. HRMS (ESI): [M+Na]* calculated for
C13H19NO>,SNa* m/z 276.1029; found m/z 276.1034.

Synthesis of S-(2-acetamidoethyl) (E)-3-phenylprop-2-enethioate (S45).
Following the same procedure as for (R)-1, S44 (62 mg, 0.42 mmol) was converted
into S-(2-acetamidoethyl) (E)-3-phenylprop-2-enethioate (S45) that was obtained as a
pale yellow oil (80 mg, 0.32 mmol, 77%). "H NMR (700 MHz, CDCl3): oy 7.62 (d, 3Jy 1
= 15.8 Hz, 1H), 7.53 (m, 2H), 7.39 (m, 3H), 6.72 (d, 3Jy 4 = 15.8 Hz, 1H), 6.20 (br s,
NH), 3.50 (q, 3Jun = 6.1 Hz, 2H), 3.16 (t, 3Jyn = 6.7 Hz, 2H), 1.99 (s, 3H) ppm; 3C
NMR (176 MHz, CDCls3): 6¢c 190.3 (Cg), 170.6 (Cg), 141.4 (CH), 134.0 (C), 130.9 (CH),
129.1 (2xCH), 128.6 (2xCH), 124.7 (CH), 39.9 (CH,), 28.6 (CH,), 23.3 (CH3) ppm.
HRMS (APCI): [M+H]* calculated for C43H1sNO.SH* m/z 250.0896; found m/z
250.0892.



Table S1. Activity screening of dehydratases.

substrate

BorDH2k!

BorDH3

BorDH5 | FosDH1

FosDH2 | RifDH10

ShawDH1

ShawDH2

(2R,3R)-3

)\HkSN Ao (2S,3R)-3
OH O
/\)k SNAG (2R,3S)-3
QH: 0
/\Hk (25,3S)-3




structure FosDH2 | RifDH10 | ShawDH1 | ShawDH2
1 (R)
: R)-4
B SNAc
OH O
W (S)-5 40% 6% 43% 42%
SNAc
OH O
: (R)-5
X SNAC
OH O
w (S)-6 8% 42% 16%
SNAc
OH O ®
R R)-6
X SNAG
OH O
WSN e (S)-7 47% 16% 39% 4% 18%
OH O
X SNAc (R)-7
OH O
WSNAC (rac)-8 45% 33% 32% 15% 13% 29% 47% 15%




structure . FosDH2 | RifDH10 | ShawDH1 | ShawDH2

[a] The efficiency of enzymatic conversions is indicated by colour code (dark green = full conversion (100%), green = partial conversion

(99 — 50%), light green = partial conversion (49 — 1%), grey = no conversion (0%), based on peak integrations for the peaks highlighted
in Figures S2 — S9).
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Figure S2. Enzymatic conversions of (R)-1.
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Table S2. Conversion efficiencies of BorDH2 enzyme reactions.

compound conversionl(al
experiment 1 | experiment 2 | experiment 3 mean * SD
OH O
SNAc 88% 93% 95% 92 + 4%
(R
OH O
T SNAc 100% 97% 100% 99 + 1%
(2R,3R)-3
OH O
X SNAc 100% 100% 100% 100 £ 0%
(S)-4
OH O
W SNAc 100% 100% 100% 100 + 0%
(S)-5
X SNACc 100% 100% 100% 100 £ 0%
(S)-6
w
N SNAC 100% 100% 100% 100 £ 0%
(S)-7
OH O
AN
/Y\)\/U\SNAC 31% 35% 32% 33+5%
(rac)-8
OH O
SNAC
100% 100% 100% 100 + 0%
(S)-9

[a] Determined by peak integration in the 'TH NMR spectra of crude extracts from
enzyme reactions.
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Scheme S$11. Synthesis of (rac)-17 and (rac)-18.

Synthesis of 3-hydroxyhexanoic acid (S48).

Following the same procedure as for S23, S46 (720 mg, 10.0 mmol) was converted
into ethyl 3-hydroxyhexanoate (S47) that was obtained as a pale yellow oil (1.42 g,
8.86 mmol). Following the same procedure as for $24, S47 (300 mg, 1.87 mmol) was
further converted into 3-hydroxyhexanoic acid (S48) that was obtained as a pale yellow
oil (200 mg, 1.51 mmol, 71% over two steps). 'TH NMR (500 MHz, C¢Dg): 6 6.11 (br s,
COOH), 3.92 (m, 1H), 2.30 (dd, 3Jyn = 16.1 Hz, 3Jyn = 9.1 Hz, 1H), 2.22 (dd, 3Jyy =
16.1 Hz, 3Jyy = 3.3 Hz, 1H), 1.36 (m, 2H), 1.22 (m, 1H), 1.14 (m, 1H), 0.82 (t, 3Juyn =
7.2 Hz, 3H) ppm; 3C NMR (126 MHz, CgDs): 6¢c 177.5 (Cq), 68.1 (CH), 41.7 (CHy),
38.9 (CHy), 19.0 (CH;),14.1 (CH3) ppm.

Synthesis of S-(2-acetamidoethyl) 3-hydroxyhexanethioate ((rac)-17).

Following the same procedure as for (R)-1, S48 (100 mg, 0.76 mmol) was converted
into S-(2-acetamidoethyl) 3-hydroxyhexanethioate ((rac)-17) that was obtained as a
colourless oil (108 mg, 0.46 mmol, 61%). "H NMR (500 MHz, CgDs): 64 5.35 (br s, NH),
4.03 (m, 1H), 3.23 (m, 2H), 2.82 (m, 1H), 2.76 (m, 1H), 2.52 (m, 1H), 2.41 (m, 1H),
1.60 (s, 3H), 1.37 (m, 2H), 1.26 (m, 1H), 1.17 (m, 1H), 0.83 (t, 3Jy 4 = 7.2 Hz, 3H) ppm;



13C NMR (126 MHz, C¢De): ¢ 198.6 (Cq), 170.0 (Cq), 68.7 (CH), 52.0 (CH,), 39.4
(CH,), 39.2 (CH,), 29.2 (CH,), 22.8 (CHs), 19.0 (CHs), 14.1 (CH5) ppm.

Synthesis of 3-hydroxydecanoic acid (S51).

Following the same procedure as for S23, S$49 (1.28 g, 10.0 mmol) was converted into
ethyl 3-hydroxydecanoate (S50) that was obtained as a pale yellow solid (1.92 g, 8.88
mmol). Following the same procedure as for $24, S50 (500 mg, 2.31 mmol) was further
converted into 3-hydroxydecanoic acid (S51) that was obtained as a colourless solid
(372 mg, 1.98 mmol, 76% over two steps). 'TH NMR (500 MHz, CgDg): 64 3.89 (m, 1H),
2.29 (dd, 3Jyn = 16.2 Hz, 3Jyy = 8.7 Hz, 1H), 2.22 (dd, 3Jyy = 16.2 Hz, 3Jy 4 = 3.5 Hz,
1H), 1.24 (m, 12H), 0.92 (t, 3Jyn = 7.0 Hz, 3H) ppm; 3C NMR (126 MHz, CgDs): O¢c
177.6 (Cy), 68.2 (CH), 41.7 (CHy), 36.9 (CHy), 32.2 (CHy), 29.9 (CHy), 29.7 (CHy), 25.8
(CHy), 23.1 (CH;),14.4 (CH3) ppm.

Synthesis of S-(2-acetamidoethyl) 3-hydroxydecanethioate ((rac)-18).

Following the same procedure as for (R)-1, $51 (100 mg, 0.53 mmol) was converted
into S-(2-acetamidoethyl) 3-hydroxydecanethioate ((rac)-18) that was obtained as a
colourless solid (61 mg, 0.21 mmol, 40%). '"H NMR (500 MHz, C¢Dg): oy 4.77 (br s,
NH), 4.02 (m, 1H), 3.18 (m, 2H), 2.74 (m, 2H), 2.50 (dd, 2Jy 4 = 14.8 Hz, 3J4 4 = 8.8 Hz,
1H), 2.42 (dd, 2Jyn = 14.8 Hz, 3Jy 4 = 3.3 Hz, 1H), 1.50 (s, 3H), 1.38 (m, 2H), 1.25 (m,
10H), 0.91 (t, 3Jyn = 7.0 Hz, 3H) ppm; 3C NMR (126 MHz, C¢Ds): ¢ 198.7 (Cy), 169.6
(Cq), 69.0 (CH), 52.0 (CHy), 39.1 (CHy), 37.3 (CH,), 32.2 (CHy), 29.9 (CH,), 29.7 (CHy),
29.3 (CHy), 25.9 (CH;), 23.1 (CH,), 22.8 (CH3), 14.4 (CH3) ppm.

Compounds (rac)-4, (rac)-6, (rac)-7 and (rac)-9 were synthesised analogously through
aldol addition of the ester enolate of ethyl acetate to the corresponding aldehyde,
saponification and esterification with N-acetylcysteamine. Spectroscopic data matched

those reported above for the enantiomerically pure compounds.



Kinetic resolutions with BorDH2

S-(2-Acetamidoethyl) (E)-3-hydroxyhex-4-enethioate ((rac)-4, 35 mg, 0.15 mmol) was
dissolved in DMSO (50 uL) and BorDH2 dissolved in incubation buffer (6.9 mg/mL, 3.5
mL) was added. The reaction was incubated at 30 °C for 16 h and then extracted with
CeHs (3 x 5 mL). After evaporation of the solvents the product was isolated through
silica gel chromatography to obtain S-(2-acetamidoethyl) (R,E)-3-hydroxyhex-4-
enethioate ((R)-4) as a colourless oil (12 mg, 34%, 96% ee determined by HPLC
analysis on a chiral stationary phase, Figure S10). Optical rotation: [a]25 D = +17.4 (¢
0.10, CH,CIy).

The same procedure was applied for the following transformations:

Compound (rac)-6 (25 mg, 0.10 mmol) was converted into S-(2-acetamidoethyl) (R)-
3-hydroxy-5-methylhex-4-enethioate ((R)-6) that was obtained as a colourless oil (9
mg, 0.04 mmol, 36%, 89% ee determined by HPLC analysis on a chiral stationary
phase, Figure S11). Optical rotation: [a]25 D = +16.3 (¢ 0.13, CH,Cl,).

Compound (rac)-7 (38 mg, 0.15 mmol) was converted into S-(2-acetamidoethyl) (R,E)-
3-hydroxy-4-methylhex-4-enethioate ((R)-7) that was obtained as a colourless oil (13
mg, 0.05 mmol, 34%, >99% ee determined by HPLC analysis on a chiral stationary
phase, Figure S12). Optical rotation: [a]25 D = +15.6 (¢ 0.20, CH,Cl,).

Compound (rac)-9 (50 mg, 0.19 mmol) was converted into S-(2-acetamidoethyl) (R)-
3-hydroxy-3-phenylpropanethioate ((R)-9) that was obtained as a colourless oil (22 mg,

0.08 mmol, 44%, 99% ee). Optical rotation: [a]25 D = +19.5 (¢ 0.30, CH,Cl,). For
determination of the enantiomeric excess the enzyme product and a racemic sample
were converted into 2,2-dimethyl-4-phenyl-1,3-dioxane through reduction with LiAIH,4
and subsequent treatment with p-TsOH (10 mol-%) in 2,2-dimethoxypropane for 20 h
at room temperature (Scheme S12)."® The enantiomeric excess of the enzyme product
was then determined to be 99% ee by GC analysis on a chiral stationary phase (Figure
S13).

Compound (rac)-17 (22 mg, 0.09 mmol) was converted into S-(2-acetamidoethyl) (S)-
3-hydroxyhexanethioate ((S)-17) that was obtained as a colourless oil (13 mg, 0.06
mmol, 59%, 19% ee determined by HPLC analysis on a chiral stationary phase, Figure
S14).

Compound (rac)-18 (20 mg, 0.07 mmol) was converted into S-(2-acetamidoethyl) (S)-
3-hydroxydecanethioate ((S)-18) that was obtained as a white solid (14 mg, 0.05 mmol,

70%, 3% ee determined by HPLC analysis on a chiral stationary phase, Figure S15).
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Figure S10. HPLC chromatograms of synthetic (rac)-4 (top) and (R)-4 (bottom)

obtained by kinetic resolution with BorDH2.
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Figure S11. HPLC chromatograms of synthetic (rac)-6 (top) and (R)-6 (bottom)

obtained by kinetic resolution with BorDH2.
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Figure $12. HPLC chromatograms of synthetic (rac)-7 (top) and (R)-7 (bottom)
obtained by kinetic resolution with BorDH2.
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Scheme S12. Kinetic resolution of (rac)-9 and synthesis of (rac)- and (R)-S53 for GC
analysis.
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Figure S$13. Gas chromatograms of synthetic (rac)-S53 (top) and (R)-S53 (bottom)
obtained by kinetic resolution with BorDH2.
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Figure S$S14. HPLC chromatograms of synthetic (rac)-17 (top) and (S)-17 (bottom)
obtained by kinetic resolution with BorDH2.
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Figure $15. HPLC chromatograms of synthetic (rac)-18 (top) and (S)-18 (bottom)
obtained by kinetic resolution with BorDH2.
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Figure $16. 'H NMR (500 MHz, C¢Dg) of (R)-1.
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Figure S17. 13C NMR (126 MHz, C¢Dg) of (R)-1.
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Figure $18. 'H NMR (500 MHz, CDCl3) of (S)-1.
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Figure $20. 'H NMR (500 MHz, C¢Ds) of 2.
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Figure $22. "H NMR (500 MHz, CDCl,) of (S)-S4.

18c5a024.21.12.fid

Instrument Bruker AV I 500 MHz

AK Prof.Dickschat

Name Yin

Title Bor-1

013_C_dept135 CDCR E:\\ dickschat 24 2

| I

18c5a024.21.11.fid

Instrument Bruker AV I 500 MHz

AK Prof.Dickschat

Name Yin

Title Bor-1

013_C cpd CDd3 E:\) dickschat 24 1

T T T T T T T T T T T T T T T T T T T T T T T T T T
260 250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)

Figure $23. 13C NMR (126 MHz, CDCl3) of (S)-S4.
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Figure $24. "H NMR (500 MHz, CDCl;) of (R)-S4.
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Figure S$25. 13C NMR (126 MHz, CDCl3) of (R)-S4.
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Figure S26. '"H NMR (500 MHz, CDCl3) of (S,2R,3R)-S5.
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Figure S$27. 13C NMR (126 MHz, CDCl3) of (S,2R,3R)-S5.
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Figure $28. 'H NMR (500 MHz, CDClI;3) of (S,2R,3S)-S5.
49p5b044.21.11 fid
Pollux Bruker AV III 500 MHz Prodigy
AK Prof. Dickschat
Name Yin
Bor-2-Ti-2
013_C_dept135 CDCR E:\\ Dickschat 44 2
HI I.l | I I |
49p5b044.21.10 fid
Pollux Bruker AV I1I 500 MHz Prodigy
AK Prof. Dickschat
Name Yin
Bor-2-Ti-2
013_C cpd_N CDCI3 E:\\ Dickschat 44 1
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
260 250 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o -10

f1 (ppm)

Figure S$29. 13C NMR (126 MHz, CDCl3) of (S,2R,3S)-S5.
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Figure $30. 'H NMR (500 MHz, CDCl,) of (R,2S,3S)-S5.
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Figure S31. 13C NMR (126 MHz, CDCl3) of (R,2S,3S)-S5.
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Figure $32. 'H NMR (500 MHz, CDCl3) of (R,2S,3R)-S5.
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Figure $33. 13C NMR (126 MHz, CDCl,) of (R,2S,3R)-S5.
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Figure S34. '"H NMR (500 MHz, CDCl3) of (2R,3R)-S6.
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Figure S35. 13C NMR (126 MHz, CDCl3) of (2R,3R)-S6.
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Figure $36. 'H NMR (500 MHz, CDCl,) of (2R,3S)-S6.
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Figure S$37. 13C NMR (126 MHz, CDCl3) of (2R,3S)-S6.
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Figure $39. '3C NMR (126 MHz, CDCl3) of (2S,3S)-S6.
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Figure S40. 'H NMR (500 MHz, CDClI3) of (2S,3R)-S6.
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Figure S41. 13C NMR (126 MHz, CDCl3) of (2S,3R)-S6.
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Figure S42. 'H NMR (500 MHz, CDCl3) of (2R,3R)-3.
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Figure S43. 13C NMR (126 MHz, CDCl3) of (2R,3R)-3.
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Figure S44. "H NMR (500 MHz, CDCl,) of (2R,3S)-3.
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Figure S45. 13C NMR (126 MHz, CDCl;) of (2R,3S)-3.
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Figure S46. 'H NMR (500 MHz, CDCl,) of (2S,3S)-3.
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Figure S52. 'H NMR (500 MHz, C¢Dg) of (R,3R)-S8.
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Figure S54. "H NMR (500 MHz, C¢Dg) of (R,3S)-S8.
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Figure S56. 'H NMR (500 MHz, C¢Ds) of (R)-S9.
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Figure S57. 13C NMR (126 MHz, C¢Dg) of (R)-S9.



15p5a046.21.10.fid
Pollwx Bruker AV IIT 500 MH
FKIPROE B&EBIR 2 2T YY I T

MMM S B e e O NN T T T MM oo 000000 00 O o D@ EmE @ e E T T MmN D 00 Tm o T T T T mma
B e R R e R e e e e R R e R R e e e e R R e
g g e o PN IR RS RSB RE EAA R AR AL A b S A A A AL DL LR LD DL LR L LD LD R R R
/
SHT-3-1
001_H_N C6D6 E:\\ Dickschat 46
nl
i i NJI
L h_‘ ’! .l_.__ J e
e £ s "
T T T T T T T T T T T T T T T T T
8.0 i 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

i 1
Figure $58. "H NMR (500 MHz, C¢Dg) of (S)-S9.
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Figure S59. 13C NMR (126 MHz, C¢Dg) of (S)-S9.
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Figure S60. '"H NMR (500 MHz, C¢Ds) of (R)-4.
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Figure S64. "H NMR (500 MHz, C4Dg) of (R,3R)-S12.
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Figure S65. 13C NMR (126 MHz, C¢De) of (R,3R)-S12.
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Figure S66. '"H NMR (500 MHz, C¢Dg) of (R,3S)-S12.
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Figure S67. 13C NMR (126 MHz, C¢Ds) of (R,3S)-S12.
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Figure S68. 'H NMR (500 MHz, C¢Dg) of (R)-S13.
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Figure S$69. 13C NMR (126 MHz, C¢Ds) of (R)-S13.
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Figure S70. 'H NMR (500 MHz, C¢Dg) of (S)-S13.
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Figure S71. 13C NMR (126 MHz, C¢D) of (S)-S13.
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Figure S72. 'H NMR (500 MHz, C¢Dg) of (R)-5.
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Figure S74. "H NMR (700 MHz, CgDs) of (S)-5.
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Figure S75. '3C NMR (176 MHz, C¢Dg) of (S)-5.
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Figure S76. 'H NMR (700 MHz, CDCl,) of (R,3R)-S15.
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Figure S77. 13C NMR (176 MHz, CDCl3) of (R,3R)-S15.
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Figure S78. 'H NMR (700 MHz, CDCl3) of (R,3S)-S15.
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Figure S79. 13C NMR (176 MHz, CDCl3) of (R,3S)-S15.
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Figure S$80. 'H NMR (500 MHz, CDCl3) of (R,3R)-S16.
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Figure S82. 'H NMR (500 MHz, CDCl,) of (R,3S)-S16.
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Figure S83. 13C NMR (126 MHz, CDCl3) of (R,3S)-S16.
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Figure $84. "H NMR (500 MHz, CgDs) of (R)-6.
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Figure S85. 13C NMR (126 MHz, C¢Dg) of (R)-6.
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Figure S86. 'H NMR (700 MHz, C¢Dg) of (S)-6.
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Figure S87. 13C NMR (176 MHz, C¢D) of (S)-6.
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Figure S88. 'H NMR (700 MHz, C¢D) of (R,3R)-S17.
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Figure S89. 13C NMR (176 MHz, C¢D¢) of (R,3R)-S17.
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Figure $90. 'H NMR (700 MHz, C¢Dg) of (R,3S)-S17.
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Figure $92. 'H NMR (500 MHz, CDCl3) of (R)-S18.
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Figure S93. 13C NMR (126 MHz, CDCl3) of (R)-S18.
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Figure S94. 'H NMR (500 MHz, CDCl5) of (S)-S18.
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Figure S95. '3C NMR (126 MHz, CDClI3) of (S)-S18.
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Figure S96. 'H NMR (500 MHz, C¢Dg) of (R)-7.
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Figure S97. 13C NMR (126 MHz, C¢Ds) of (R)-7.
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Figure S98. 'H NMR (500 MHz, C¢Dg) of (S)-7.
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Figure $100. "H NMR (500 MHz, CDCl;) of S$20.
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Figure $101. 3C NMR (126 MHz, CDCls) of S$20.
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Figure $102. 'H NMR (500 MHz, CDCl) of S21.
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Figure $103. 3C NMR (126 MHz, CDCls) of S21.
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Figure S104. 'H NMR (500 MHz, C4¢Ds) of S22.
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Figure $105. 3C NMR (126 MHz, C¢Ds) of $22.
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Figure $106. "H NMR (700 MHz, C¢Ds) of $23.
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Figure $107. 3C NMR (176 MHz, C¢Ds) of $23.
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Figure $108. 'H NMR (700 MHz, C¢Ds) of S24.
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Figure S113. 3C NMR (126 MHz, C¢Ds) of (R)-9.
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Figure $115. 3C NMR (176 MHz, C¢Ds) of (S)-9.
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Figure $116. "H NMR (700 MHz, C¢Ds) of S27.
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Figure S117. 3C NMR (176 MHz, C¢Ds) of S27.
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Figure S118. 'H NMR (700 MHz, C¢Ds) of S30.
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Figure $120. "H NMR (500 MHz, CDCl;) of §32.
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18p5a017.21.12.fid
Pollux Bruker AV III 500 MHz Prodigy
AK Prof. Dickschat
Name Yin
SHT-7-E
013_C_deptl35 C6D6 E:\\ Dickschat 17 2
! IR . I [ |
18p5a017.21.11.fid
Pollux Bruker AV I1I 500 MHz Prodigy
AK Prof. Dickschat
Name Yin
SHT-7-E
013_C cpd_N CeD6 E:\\ Dickschat 17 1
T T T T T  E— T T T T T T T T T T T T T T T 1
n 210 200 190 180 170 160 150 140 130 120 110 100 a0 a0 70 60 50 40 30 20 10 C
f1 (ppm)

Figure $123. 3C NMR (126 MHz, C¢Ds) of 11.
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Figure S124. "H NMR (500 MHz, C¢Dg) of 10.
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Figure $125. 3C NMR (126 MHz, C¢Ds) of 10.
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Figure $126. '"H NMR (500 MHz, CgDg) of S36.
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Figure $127. 3C NMR (126 MHz, C¢Ds) of S36.
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Figure S128. 'H NMR (500 MHz, CDCls) of S38.
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Figure S130. 'H NMR (500 MHz, C4¢Ds) of S39.
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Figure S131. 3C NMR (126 MHz, C¢Ds) of $39.
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Figure $132. 'H NMR (700 MHz, C¢Ds) of S41.

16s7b018.22.14.fid

Instrument Bruker AV III 700 MHz Cryo
AK Prof. Dickschat

Name Yin

Titel LKC1-7

013_C_deptl35 C6D6 E:\\ Dickschat 18 2

1657b018.22.11.fid

Instrument Bruker AV III 700 MHz Cryo
AK Prof. Dickschat

Name Yin

Titel LKC1-7

013_C cpd_N CeD6 E:\\ Dickschat 18 1

_J__Llh .! , IH L

— T T r T T T T T T T T
170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10
f1 (ppm)

Figure $133. 3C NMR (176 MHz, C¢Ds) of S41.
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Figure S134. "H NMR (700 MHz, C¢Ds) of S42.
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Figure $136. 'H NMR (700 MHz, C¢Ds) of S43.
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Figure S137. 3C NMR (176 MHz, C¢Ds) of S43.
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Figure S138. 'H NMR (700 MHz, CDCl) of S45.
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Figure $139. 3C NMR (176 MHz, CDCl;) of S45.
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Figure $140. 'H NMR (500 MHz, C¢Ds) of 12.
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Figure S141. 3C NMR (126 MHz, C¢Dg) of 12.
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Figure S142. "H NMR (500 MHz, C¢Ds) of 13.
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Figure S$143. 3C NMR (176 MHz, C¢Dg) of 13.
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