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1. General Information

All catalytic reactions were performed in centrifuge tubes (1.5 mL or 50 mL) under rotation or in conical
flasks (60 mL, 500 mL or 2 L) with shaking. Substrates 1a-j and other reagents were purchased from
commercial suppliers, such as Sigma-Aldrich, Oakwood Chemical, Enamine, Ambeed, Combi-Blocks,
AA Blocks, and Cambridge Isotope Laboratories, and were used without further purification. The
racemic compounds 2 were synthesized according to previously reported procedures using sodium
borohydride (NaBH4). Column chromatography was performed with ultrapure silica gel SiliaFlash® P60
from SILICYCLE Inc. (irregular shaped, 230-400 mesh). Nuclear magnetic resonance was performed on
Bruker-Avance 400 MHz instrument. All "TH NMR experiments are reported in units, parts per million
(ppm) and were measured relative to the deuterated chloroform signal (7.26). All proton decoupled-'*C
NMR spectra are reported in ppm relative to deuterated chloroform (77.16). Chiral separation and
enantiomeric purity check of the reaction products were determined with chiral columns on an Agilent
1260 Infinity II system using hexanes/isopropanol as the mobile phases. Molecular biology reagents were
purchased from Fisher Scientific, Sigma-Aldrich, or New England Biolabs unless specified otherwise.
Escherichia coli BL21 (DE3) was purchased from New England Biolab which was cultured in Luria—
Bertani broth. The plasmids containing the DNA sequences of the enzymes were ordered from Twist

Bioscience (San Francisco, CA).
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Figure S1. Representative bioactive compounds containing a propargyl alcohol moiety.

2. Expression and Purification of Enzymes

The following procedures for protein expression and purification related to RasADH,' PTDH,?> GDHs
and their mutants were described elsewhere with slight modifications. The volume of 20 puL stocked E.
Coli BL21 cells harboring plasmid of the target enzyme was inoculated in 5 mL LB medium containing
100 pg/mL kanamycin and grown overnight at 37°C. This overnight culture was utilized to inoculate 500
mL of TB medium containing 100 pg/mL kanamycin, which was grown at 37 °C at 250 rpm until an
ODeoo reached to 0.4-0.6, and subsequently induced with the addition of 0.2 mM isopropyl B-D-1-
thiogalactopyranoside (IPTG). The induced culture was placed at 18 °C, 200 rpm, and cultured for 22 h

S2



for protein expression. Following the above-mentioned expression procedures, the E. Coli BL21 cells
containing the target enzyme were collected by centrifugation (3,550 x g for 15 min) and resuspended
with sodium phosphate buffer (50 mM, pH 8.5). The mixture was lysed by sonication and clarified by
centrifugation (4 °C, 3,550 x g for 30 min). The protein was subsequently purified by affinity
chromatography using HisPur™ Ni-NTA Resin (88222, Thermo Scientific™) according to the
manufacturer’s instructions. The purified protein was buffer exchanged against 50 mM sodium phosphate
buffer, pH 8.5 using an Amicon Ultra concentration tube with 10 kDa cut-off. After that, the proteins
were stored in 16% glycerol as 100-200 pL aliquots at —80 °C. Enzyme concentrations were determined
spectrophotometrically using a NanoDrop instrument at 280 nm, based on calculated extinction
coefficients from the amino acid sequence. The purified OsGDH protein was qualitatively analysed using
12% SDS-PAGE and gel was stained using Coomassie Brilliant Blue R-250. The PageRuler™ Prestained
Protein Ladder (26616, Thermo Scientific™) was utilized to determine the molecular weights of key

enzymes.
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Figure S2: SDS-PAGE gels of key enzymes
Enzyme sequence

The enzyme sequences are underlined.

RasADH:
MGSSHHHHHHSSGLVPRGSHMYRLLNKTAVITGGNSGIGLATAKRFVAEGAYVFIVGRRRKE
LEQAAAEIGRNVTAVKADVTKLEDLDRLYAIVREQRGSIDVLFANSGAIEQKTLEEITPEHYDR
TFDVNVRGLIFTVQKALPLLRDGGSVILTSSVAGVLGLQAHDTYSAAKAAVRSLARTWTTELK
GRSIRVNAVSPGAIDTPIHENQVSTOQEEADELRAKFAAATPLGRVGRPEELAAAVLFLASDDSSY
VAGIELFVDGGLTQV

OsGDH:
MGSSHHHHHHSSGLVPRGSHMSVSPYLLKGOQKALVTGGSSGIGEAVARYLAKAGASVAINYH
SHPEEADKIVSDIQAGNGEAIAIQANVSKEDEVKAMFAKMFQEFGTIDILVNNAGMQKDAAFL
DMTLEQWNLVINVNLTGQFLCAREAAKEFLRRGVQPHISSAAGKIICMSSVHEVIPWAGHVNY
AASKGGINMMMRSMAQELAPHKIRVNSIAPGAIKTPINKSAWETPEAEAKII TLIPAGRVGQV
EDIAKAAVWLASDDSDYVSGATLFVDGGMTLYPAFARGG

BsGDH:
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MGSSHHHHHHSSGLVPRGSHMMYPDLKGKVVAITGAASGLGKAMAIRFGKEQAKVVINYYS
NKODPNEVKEEVIKAGGEAVVVOGDVTKEEDVKNIVOTAIKEFGTLDIMINNAGLENPVPSHE
MPLKDWDKVIGTNLTGAFLGSREAIKYFVENDIKGNVINMSSVHEVIPWPLEVHYAASKGGIK
IMTETLALEYAPKGIRVNNIGPGAINTPINAEKFADPKOKADVESMIPMGYIGEPEEIAAVAAW
LASKEASYVTGITLFADGGMTQYPSFOAGRG

BsGDH_Q252K:
MGSSHHHHHHSSGLVPRGSHMMYPDLKGKVVAITGAASGLGKAMAIRFGKEQAKVVINYYS
NKODPNEVKEEVIKAGGEAVVVOGDVTKEEDVKNIVOTAIKEFGTLDIMINNAGLENPVPSHE
MPLKDWDKVIGTNLTGAFLGSREAIKYFVENDIKGNVINMSSVHEVIPWPLEVHYAASKGGIK
IMTETLALEYAPKGIRVNNIGPGAINTPINAEKFADPKOKADVESMIPMGYIGEPEEIAAVAAW
LASKEASYVTGITLFADGGMTKYPSFOAGRG

BsGDH L95V:
MGSSHHHHHHSSGLVPRGSHMMYPDLKGKVVAITGAASGLGKAMAIRFGKEOAKVVINYYS
NKODPNEVKEEVIKAGGEAVVVOGDVTKEEDVKNIVOTAIKEFGTLDIMINNAGVENPVPSHE
MPLKDWDKVIGTNLTGAFLGSREAIKYFVENDIKGNVINMSSVHEVIPWPLEFVHYAASKGGIK
LMTETLALEYAPKGIRVNNIGPGAINTPINAEKFADPKOKADVESMIPMGYIGEPEEIAAVAAW
LASKFEASYVTGITLFADGGMTOQYPSFOAGRG

3. Standard reaction conditions with 1a as substrate in 0.0025 mmol scale

To a 1.5 mL centrifuge tube, NADP" (1 mM), D-glucose (100 mM), and BsGDH or its mutant or OsGDH
(1 mol%) in sodium phosphate buffer (50 mM, pH 7.0), and compound 1a (10 pL of a 250 mM DMSO
stock, 0.0025 mmol) were added sequentially. The total volume of the reaction mixture was 0.5 mL and
the reaction was then allowed to rotate at 30 °C in a rotator (BS-RTTT-2, Stellar Scientific) for 24 hours.
After the completion of reaction, 1,1,2,2-tetrachloroethane (10 pL of 250mM CDClI; stock, 0.0025 mmol)
was added to the mixture. The mixture was extracted by adding 500 pL. CDCl; and cenrifuged with dried
sodium sulphate. The contents were then transferred to a NMR tube and the product yields were then

determined by 'H NMR analysis.
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Figure S3: Representative example of NMR yield calculation of product 2d

4. Reactions of Ras-ADH with substrate 1a

To a 1.5 mL centrifuge tube, NADP" (1 mM), sodium phosphite (100 mM), Ras-ADH (1 mol%) and
PTDH (1 mol%) in sodium phosphate buffer (50 mM, pH 7.0), and compound 1a (10 pL of a 250 mM
DMSO stock, 0.0025 mmol) were added sequentially. The total volume of the reaction mixture was 0.5
mL and the reaction was then allowed to rotate at 30 °C in a rotator (BS-RTTT-2, Stellar Scientific) for
24 hours. After the completion of reaction, 1,1,2,2-tetrachloroethane (10 puL of 250 mM CDCI3 stock,
0.0025 mmol) was added to the mixture. The mixture was extracted by adding 500 pL CDCIl; and
cenrifuged with dried sodium sulfate. The contents were then transferred to a NMR tube and the product
yields were then determined by '"H NMR analysis. The reactions were done in duplicates.

After the determination of NMR yields, the compounds were transferred to HPLC vials fitted with inserts
and were dried using nitrogen gas, after drying the mixture was redissolved in hexane:isopropanol (19:1).
The enantiomeric ratio of the product was determined using an Agilent system equipped with a chiral
HPLC column (Chiralcel® - OJ-H, 250 mm; n-hexane/i-PrOH = 70:30; 1 mL/min; detection at 245 nM).

HPLC trace of racemic 2a:
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Reaction: Ras-ADH and PTDH as cofactor regeneration system
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5. Determination of enantiomeric ratio

After the isolation, compounds were dissolved in hexane:isopropanol (19:1) and transferred to HPLC
vials. The enantiomeric ratios were determined by the agilent 1260 Infinity II system with Chiralcel® -
OD-H column.

5.1 Determination of stereochemistry of compounds

The stereochemistry of the compounds was confirmed using a previously known Ras-ADH which
provides same products in (S)-configuration. The reaction of substrate 1b was performed in the presence
of Ras-ADH using BsGDH_K162M? mutant for cofactor regeneration. The yield of product (S)-2b was
confirmed using NMR (97%) and enantiomeric ratio was determined using chiral HPLC. HPLC
separation (Chiralcel® - OD-H, n-hexane/i-PrOH = 90:10, 1 mL/min, detection at 210 nM).
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O Ras-ADH (1 mol%) OH
BsGDH_K162M (1 mol%)
A NADP* (1 mM) A
H D-glucose (100 mM) H
1b 50 mM NaPi buffer pH 7.0 (S)-2b, 97%2
5 mM 30°C, 24h 982 e.r.

HPLC trace of enantioenriched (S5)-2b obtained from the catalytic reduction by Ras-ADH:
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5.2 Dterermining stereochemistry using commercially available (R)-2b ((R)-1-Phenyl-2-propyn-1-
ol CAS No.: 61317-73-5
The HPLC Trace of (R)-2b (obtained from commercial source)
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HPLC trace of enantioenriched (S)-2b obtained from the catalytic reduction by OsGDH:
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6. Gram-scale synthesis of product 2b using BsGDH_L95V

O BsGDH_L95V OH
\ NADP* (1 mM) «
N D-glucose (100 mM) Ny
50 mM NaPi buffer pH 7.0
1b 30 °C, 24h 2b, 86%, 98:2 e.r.
19 0.87 g

To a2 L glass flask, NADP" (1 mM), D-glucose (100 mM), and BsGDH_L95V wet cells (23.30 g, 38.83
g/L) in sodium phosphate buffer (50 mM, pH 7.0), DMSO and compound 1b (1g dissolved in 30 mL
DMSO) were added sequentially. The total volume of the reaction mixture was 600 mL, the reaction
mixture was then kept in a shaker at 30°C at 220 rpm for 24 hours. Then the reaction mixture was diluted
with 300 mL water which was extracted by 150 mL ethyl acetate. After two additional extractions, the
combined organic layers were washed with brine (300 mL). The organic layer was dried over sodium
sulfate and concentrated under vacuum to give the crude extract. The residue was then purified by
coloumn chromatography (90:10 hexane:ethyl acetate) on silica gel to give the target product, yield =
86% (870 mg).
HPLC chromatogram
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7. Gram scale synthesis of product 2b using OsGDH

0 OsGDH OH
\ NADP* (1 mM) «
N D-glucose (100 mM) Ny
50 mM NaPi buffer pH 7.0
1b 30 °C, 24h 2b, 90%, 98:2 e.r.
139 1.19¢

To a2 L glass bottle, NADP" (1 mM), D-glucose (100 mM), and OsGDH wet cells (26.62 g, 44.36 g/L)
in sodium phosphate buffer (50 mM, pH 7.0), DMSO and compound 1b (1.3 g dissolved in 30 mL
DMSO) were added sequentially. The total volume of the reaction mixture was 600 mL, the reaction
mixture was then kept in a shaker at 30°C at 220 rpm for 24 hours. Then the reaction mixture was diluted
with 300 mL water which was extracted by 150 mL ethyl acetate. After two additional extractions, the
combined organic layers were washed with brine (300 mL). The organic layer was dried over sodium

sulfate and concentrated under vacuum to give the crude extract. The residue was then purified by
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coloumn chromatography (90:10 hexane:ethyl acetate) on silica gel to give the target product, yield =
90% (1.194 g) e.r. = 98:2.

HPLC chromatogram

DAD1 C, Sig=210,2 Ref=off (RohifRehit 2025-02-28 09-56-27\007-P1-C6-RKNB2-75-3b.0)
] [1s]
mAU 5 qw_a"
400 3 @
7 Lt
] kil
300 _: Peak RetTime Type Width Area Height Area
- ¥ [min] [min] [maU+s] [mZu] 2
200 3 —-1 -1 \ - — - I
J ‘,’g;L 1 4.585 MM 0.1096 52.65515 8.00438 1.2154
J q’_ﬁ 2 €.378 MM J.1776 4279.80615 401.52118 98.784¢
100 — w A
] L
] o
{] -] L == T T
— : e
45 5 55 6 6.5 7 75 mi

8.1 Deuterium labeling experiment with 1b as substrate in 0.1 mmol scale

OH

0 BsGDH_L95V
NADP* :
X >~ b
H D-glucose-1,2,3,4,5,6,6-d; A H

50 mM NaPi buffer pH 7.0
30 OC, 24h 910/0 D
1b 2b-d,, 89%

To a 50 mL falcon tube, NADP" (I mM), D-glucose-1,2,3,4,5,6,6-d> (100 mM), and BsGDH_L95V (1
mol%) in sodium phosphate buffer (50 mM, pH 7.0), and compound 1a (400 puL of a 250 mM DMSO
stock, 0.1 mmol) were added sequentially. The total volume of the reaction mixture was 15 mL and the
reaction was then allowed to rotate at 30 °C in a rotator for 24 hours. After the completion of reaction,
the reaction mixture was transferred to separating funnel and was extracted by ethyl acetate (2 x 15 mL).
The combined organic layers were dried over Na>xSO4 and the contents were concentrated under reduced
pressure. The residue was then purified by using preparative TLC to give the target product (2b-d;), yield

=89% (11.8 mg). 91% Deuterium incorporation was observed at the a-position of the isolated product.
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Figure S4: NMR spectra of 2b-d;

8.2 Proposed reaction mechanism
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Figure S5: GDH catalytic mechanism
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9. Procedure a: General procedure for the chemical reduction of ketones (1a-j):

The ketone (0.1mmol) was dissolved in methanol (2 mL) and cooled to 0 °C with stirring. An excess of
sodium borohydride (21.7 mg) was added, and the mixture was stirred for 15 min at 0 °C and then stirred
additional four hours at room temperature. The reaction was quenched by dropwise addition of 1 M HCI
until bubbling ceased. The volume of the mixture was reduced to 2 mL under reduced pressure, and ethyl
acetate (10 mL) was added and the combined organic layers were washed by brine and then evaporated
under reduced pressure to afford an oil. The resulting residue was purified by preparative TLC to afford

corresponding alcohols.

10. Procedure b: General procedure for the biocatalytic reduction of ketones using BsGDH_L95V
and OsGDH (1a-j):

To a 50 mL falcon tube, ketone (1a-j) (0.1mmol in 400 pL. DMSO) along with NADP* (1 mM) (400 uL
from 50 mM stock), D-glucose (100 mM) (2 mL from 1M stock), and BsGDH_L95V or OsGDH (1
mol%) was added to 50 mM NaPi buffer (10 mL) and total reaction volume was adjusted to 20 mL using
sodium phosphate buffer (50 mM, pH 7.0). The reaction was then allowed to rotate at 30 °C in a rotator
for 24 hours. After completion of the reaction, the reaction mixture was transferred to a separatory funnel
and extracted with ethyl acetate (2 x 15 mL). The combined organic layers were dried over Na>SOa,
filtered, and concentrated under reduced pressure. The residue was purified by preparative TLC to afford

the target compound.

11. Characterization data

1,3-diphenylprop-2-yn-1-ol (Table 2, Entry 2a)

Following the general procedure a, 1,3-diphenylprop-2-yn-1-one (1a) (20.6 mg, 0.1 mmol), sodium

oH borohydride (21.7 mg). Title compound was isolated by preparative TLC (30%

O X EtOAc/n-hexane) as colorless oil, Yield = 87% (18 mg). HPLC separation
(racemic) (Chiralcel® - OD-H), n-hexane/i-PrOH 90:10, 1 mL/min, detection at

254 nM): = t,; = 7.28 min, t,> = 13.23 min.

Following the general procedure b, the title compound was isolated using preprative TLC (30% EtOAc/n-

hexane) as colorless oil, yield = 44% (9.2 mg), e.r. =99.9:0.1 (S) using BsGDH_L95V and yield = 57%

(11.9 mg) e.r. = 99.9:0.1 (S) using OsGDH. 'H NMR (400 MHz, CDCls, 6): 7.63 (d, J = 7.6 Hz, 2H),

7.49 (d,J = 5.6 Hz, 2H), 7.42 (t,J = 7.2 Hz, 2H), 7.38 — 7.30 (m, 3H), 5.70 (s, 1H). *C{'H} NMR (100

MHz, CDCls, 9): 140.7, 131.9, 128.8, 128.8, 128.6, 128.4, 126.9, 122.5, 88.8, 86.8, 65.3. Spectroscopic

data are in agreement with the reported values in the literature.*

1-phenylprop-2-yn-1-ol (Table 2, Entry 2b)
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Following the general procedure for reduction, 1-phenylprop-2-yn-1-one (1b) (13 mg, 0.1 mmol), sodium
OH borohydride (21.7 mg). Title compound was isolated by preparative TLC (30%
©)\ EtOAc/n-hexane) as yellow oil, yield = 91% (12 mg). HPLC separation (racemic)
H (Chiralcel® - OD-H), n-hexane/i-PrOH 90:10, 1 mL/min, detection at 210 nM): = .,

=4.73 min, 2 = 6.29 min.
Following the general procedure b, the title compound was isolated using preparative TLC (30%
EtOAc/n-hexane) as colorless oil, yield = 89% (11.8 mg) e.r. = 1:99 (S) using BsGDH_L95V and yield
=92% (12.2 mg) e.r. = 4:96 (S) using OsGDH. "H NMR (400 MHz, CDCls, 6): 7.56 (d, J = 7.2 Hz, 2H),

7.42 —7.33 (m, 3H), 5.48 (s, 1H), 2.68 (s, 1H). '*C {'"H} NMR (100 MHz, CDCls, d): 140.1, 128.8, 128.7,
126.7, 83.6, 75.0, 64.6. Spectroscopic data are in agreement with the reported values in the literature.!

1-(2-chlorophenyl)prop-2-yn-1-ol (Table 2, Entry 2¢c)
Following the general procedure for reduction, 1-(2-chlorophenyl)prop-2-yn-1-one (1¢) (16.4 mg, 0.1
cl OH mmol), sodium borohydride (21.7 mg). Title compound was isolated by preparative
R TLC (30% EtOAc/n-hexane) as yellow oil, yield = 84% (14 mg). HPLC separation
(racemic) (Chiralcel® - OD-H), n-hexane/i-PrOH 90:10, 1 mL/min, detection at 220
nM): = t,; = 4.38 min, 2 = 4.93 min.
Following the general procedure b, the title compound was isolated using preparative TLC (30%
EtOAc/n-hexane) as colorless oil, yield = 93% (15.5 mg), e.r. = 1:99 (S) using BsGDH_L95V and yield
=96% (16 mg), e.r. = 1:99 (S) using OsGDH. 'H NMR (400 MHz, CDCls, §): 7.80 (d, J = 7.2 Hz, 1H),
7.41 (d,J = 7.6 Hz, 1H), 7.33 (p, J = 8.0, 7.2 Hz, 2H), 5.85 (s, 1H), 2.68 (s, 1H). *C{'H} NMR (100
MHz, CDCls, 9): 137.4, 132.8, 129.9, 129.8, 128.4, 127.4, 82.4, 75.0, 61.8. Spectroscopic data are in

agreement with the reported values in the literature.’

1-(3-chlorophenyl)prop-2-yn-1-ol (Table 2, Entry 2d)

Following the general procedure for reduction, 1-(3-chlorophenyl)prop-2-yn-1-one (1d) (16.4 mg, 0.1
OH mmol), sodium borohydride (21.7 mg). Title compound was isolated by
CI\@)\ preparative TLC (30% EtOAc/n-hexane) as yellow oil, yield = 87% (14.4 mg).
H HPLC separation (racemic) (Chiralcel® - OD-H), n-hexane/i-PrOH 90:10, 1

mL/min, detection at 220 nM): = ¢,; = 4.50 min, ¢> = 4.88 min.
Following the general procedure b, the title compound was isolated using preparative TLC (30%
EtOAc/n-hexane) as colorless oil, yield = 91% (15.2 mg), e.r. = 1:99 (S) using BsGDH L95V and yield

=92% (15.3 mg), e.r. = 1:99 (S) using OsGDH. '"H NMR (400 MHz, CDCl3, 6): 7.56 (s, 1H), 7.46 — 7.40
(m, 1H), 7.34 — 7.29 (m, 2H), 5.44 (s, 1H), 2.69 (s, 1H). 3C{'H} NMR (100 MHz, CDCls, §): 141.9,
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134.6, 130.1, 128.8, 126.9, 124.9, 82.9, 75.5, 63.8. Spectroscopic data are in agreement with the reported

values in the literature.®

1-(4-chlorophenyl)prop-2-yn-1-ol (Table 2, Entry 2e)
Following the general procedure for reduction, 1-(4-chlorophenyl)prop-2-yn-1-one (1e) (16.4 mg, 0.1
OH mmol), sodium borohydride (21.7 mg). Title compound was isolated by
/Q)\ preparative TLC (30% EtOAc/n-hexane) as yellow oil, yield = 81% (13.4 mg).
Cl H HPLC separation (racemic) (Chiralcel® - OD-H), n-hexane/i-PrOH 98:02, 1
mL/min, detection at 220 nM): =¢,; = 11.16 min, ¢ = 11.74 min.
Following the general procedure b, the title compound was isolated using preparative TLC (30%
EtOAc/n-hexane) as colorless oil, yield =95% (15.8 mg), 1:99 (S) using BsGDH_L95V and yield =91%
(15.1 mg), 6:94 (S) using OsGDH. '"H NMR (400 MHz, CDCls, d): 7.43 (d, J = 8.0 Hz, 2H), 7.31 (d, J =
8.0 Hz, 2H), 5.39 (s, 1H), 2.63 (s, 1H). *C{'H} NMR (100 MHz, CDCls, 6): 138.5, 134.5, 128.9, 128.1,

83.2, 75.3, 63.8. Spectroscopic data are in agreement with the reported values in the literature. '

1-phenylbut-2-yn-1-ol (Table 2, Entry 2f)
Following the general procedure for reduction, 1-phenylbut-2-yn-1-one (1f) (14.4 mg, 0.1 mmol), sodium
OH borohydride (21.7 mg). Title compound was isolated by preparative TLC (30%
©)\ EtOAc/n-hexane) as colorless oil, yield = 88% (12.8 mg). HPLC separation
Me (racemic) (Chiralcel® - OD-H), n-hexane/i-PrOH 90:10, 1 mL/min, detection at 210
nM): = ¢, = 4.32 min, £ = 6.25 min.
Following the general procedure b, the title compound was isolated using preparative TLC (30%
EtOAc/n-hexane) as colorless oil, yield = 53% (7.8 mg), e.r. = 13:87 (S) using BsGDH_L95V and yield
= 69% (10.1 mg), e.r. = 57:43 (R) using OsGDH. 'H NMR (400 MHz, CDCls, 6): 7.54 (d, J = 7.6 Hz,
2H), 7.38 (t,J = 7.2 Hz, 2H), 7.35 — 7.30 (m, 1H), 5.44 (s, 1H), 1.92 (s, 3H). 3C{'H} NMR (100 MHz,
CDCls,0): 141.3,128.7, 128.4, 126.7, 83.3, 79.2, 64.9, 3.9. Spectroscopic data are in agreement with the

reported values in the literature. !

1-(4-bromophenyl)but-2-yn-1-ol (Table 2, Entry 2g)
Following the general procedure for reduction, 1-(4-bromophenyl)but-2-yn-1-one (1g) (22.3 mg, 0.1
OH mmol), sodium borohydride (21.7 mg). Title compound was isolated by

/Q)\ preparative TLC (30% EtOAc/n-hexane) as colorless oil, yield = 87% (19.6 mg).
Me
Br

HPLC separation (racemic) (Chiralcel® - OD-H), n-hexane/i-PrOH 90:10, 1
mL/min, detection at 220 nM): = ¢,; = 4.35 min, #2 = 5.084 min.
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Following the general procedure b, the title compound was isolated using preparative TLC (30%
EtOAc/n-hexane) as colorless oil, yield =42% (9.5 mg), e.r. = 11:89 (S) using BsGDH_L95V and yield
= 61% (13.8 mg), e.r. = 73:27 (R) using OsGDH. 'H NMR (400 MHz, CDCls, 6): 7.49 (d, J = 8.0 Hz,
2H), 7.40 (d, J = 8.0 Hz, 2H), 5.38 (s, 1H), 1.90 (s, 3H). 3C{'H} NMR (100 MHz, CDCls, 6): 140.3,
131.7, 128.4, 122.3, 83.7, 78.8, 64.3, 3.8. Spectroscopic data are in agreement with the reported values

in the literature.’

4-phenylbut-3-yn-2-ol (Table 2, Entry 2h)
Purchased from Combi Blocks and used as such. HPLC separation (racemic) (Chiralcel® - OD-H), n-
OH hexane/i-PrOH 90:10, 1 mL/min, detection at 220 nM): = ¢, = 4.06 min, t> = 9.40

= Me min.

Following the general procedure b, the title compound was isolated using preparative
TLC (30% EtOAc/n-hexane) as colorless oil, yield = 58% (8.3 mg) using
BsGDH_L95V and yield = 93% (13.6 mg) using OsGDH. 'H NMR (400 MHz, CDCls, 6): 7.46 — 7.39
(m, 2H), 7.30 (dd, J=5.2, 2.0 Hz, 3H), 4.76 (q, J= 6.4 Hz, 1H), 1.56 (d, J = 6.4 Hz, 3H). 3*C{'H} NMR
(100 MHz, CDCls, 0): 131.8, 128.5, 128.4, 122.7, 91.1, 84.1, 58.9, 24.5. Spectroscopic data are in

agreement with the reported values in the literature.’

4-(4-chlorophenyl)but-3-yn-2-ol (Table 2, Entry 2i)
Following the general procedure for reduction, 4-(4-chlorophenyl)but-3-yn-2-one (1i) (17.8 mg, 0.1
OH mmol), sodium borohydride (21.7 mg). Title compound was isolated by
Me preparative TLC (30% EtOAc/n-hexane) as light yellow oil, yield = 83% (15
mg). HPLC separation (racemic) (Chiralcel® - OD-H), n-hexane/i-PrOH 90:10,
Cl 1 mL/min, detection at 254 nM): = ¢,; = 3.32 min, #> = 3.92 min.

=

Following the general procedure b, the title compound was isolated by preparative TLC (30% EtOAc/n-
hexane) as colorless oil, yield = 54% (9.8 mg), e.r. = 24:76 (S) using BsGDH L95V and yield = 94%
(17 mg), e.r. = 84:16 (R) using OsGDH. 'H NMR (400 MHz, CDCl3, §): 7.36 (d, J = 8.0 Hz, 2H), 7.29
(d,J =8.0 Hz, 2H), 4.76 (q, J = 6.4 Hz, 1H), 1.56 (d,J = 6.4 Hz, 3H). *C{'H} NMR (100 MHz, CDCls,
0): 1344, 132.9, 128.6, 121.1, 91.9, 82.9, 58.8, 24.3. Spectroscopic data are in agreement with the

reported values in the literature.®

4-(o-tolyl)but-3-yn-2-ol (Table 2, Entry 2j)
Following the general procedure for reduction, 4-(o-tolyl)but-3-yn-2-one (1j) (15.8 mg, 0.1 mmol),
sodium borohydride (21.7 mg). Title compound was isolated by preparative TLC (30% EtOAc/n-hexane)
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as light yellow oil, yield = 79% (12.6 mg). HPLC separation (racemic) (Chiralcel® - OD-H), n-hexane/i-
OH PrOH 90:10, 1 mL/min, detection at 210 nM): = ¢,; = 3.84 min, ¢> = 6.09 min.

Following the general procedure b, the title compound was isolated using
preparative TLC (30% EtOAc/n-hexane) as colorless oil, yield = 77% (12.3 mg),

Me e.r. = 13:87 (S) using BsGDH_L95V and yield = 93% (14.9 mg) e.r. = 72:28 (R)
using OsGDH. '"H NMR (400 MHz, CDCls, §): 7.39 (d, J = 7.6 Hz, 1H), 7.24 — 7.18 (m, 2H), 7.13 (t, J
= 6.8 Hz, 1H), 4.80 (q, J = 6.4 Hz, 1H), 2.43 (s, 3H), 1.58 (d, J = 6.4 Hz, 3H). 1*C {'H} NMR (100 MHz,
CDCls,0): 140.3, 132.1, 129.5, 128.5, 125.6, 122.4, 95.1, 82.9, 59.1, 24.7, 20.7. Spectroscopic data are

é Me

in agreement with the reported values in the literature. °

1-(3-hydroxy-3-phenylprop-1-yn-1-yl)cyclohexan-1-ol (Scheme 3, Entry 3a)
To a stirred solution of the 2b (2 mmol, 264 mg) in THF, was added ethylmagnesium bromide (Et-Mg-
OH Br) (1.0M in THF, 2.0 equivs.) at room temperature. The resulting solution was
. OH reflux for 1 h at 80 °C. Then cyclohexanone (2 mmol, 1.0 equiv.) in THF
(0.35M) was added slowly by syringe to the resulting solution at room
temperature and stirred for 3 h. The reaction mixture was quenched by addition
of saturated aqueous ammonium chloride (40 mL) and extracted with ethyl ether (2 x 40 mL). The
combined organic layers were washed with brine, dried over Na2SO4, and concentrated under reduced
pressure. The crude material was purified by column chromatography. Isolated as light yellow oil, yield
= 79% (375 mg). HPLC separation (racemic) (Chiralcel® - OD-H 250 mm then OJ-H 250 mm), n-
hexane/i-PrOH 80:20, 1 mL/min, detection at 210 nM): = #.; = 8.94 min, t.> = 9.93 min. '"H NMR (400
MHz, CDCls, 6): 7.53 (d, J = 7.2 Hz, 2H), 7.39 — 7.29 (m, 3H), 5.48 (s, 1H), 2.83 (s, 1H), 2.53 (s, 1H),
1.95-1.91 (m, 2H), 1.72 — 1.65 (m, 2H), 1.623 — 1.48 (m, 5H), 1.25 (t, J= 7.2 Hz, 1H). 3C{'H} NMR
(100 MHz, CDCls, ¢): 140.8, 128.7, 128.4, 126.8, 90.5, 84.1, 68.8, 64.6, 39.9, 39.9, 25.2, 23.4.

Spectroscopic data are in agreement with the reported values in the literature.'°

3,4-diiodo-2-phenyl-1-oxaspiro[4.5]dec-3-ene (Scheme 3, Entry 4a)
To a solution of 3a (0.30 mmol, 70 mg) in wet CH2Cl» (3.0 mL) was added 152.4 mg (0.6 mmol, 2equiv)
| | of I at room temperature for 4 hours. After 4 h, the reaction mixture was diluted

—

with ethyl ether (40 mL), washed with water, saturated brine, dried over Na>SO4

° and evaporated under reduced pressure. The residue was purified by
chromatography on silica gel to afford corresponding product 4a. Isolated as white solid, yield = 92%
(129 mg). HPLC separation (racemic) (Chiralcel® - OD-H 250 mm then OJ-H 250 mm), gradient method

n-hexane/i-PrOH 80:20, 0.5 mL/min from 0 min to 20 min, detection at 210 nM): = ¢,; = 15.80 min, ¢,> =
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17.12 min. '"H NMR (400 MHz, CDCls, §): 7.39 — 7.31 (m, 5H), 5.56 (s, 1H), 2.01 - 1.93 (m, 1H), 1.79 -
1.64 (m, 8H), 1.26 — 1.14 (m, 1H). C{'H} NMR (100 MHz, CDCl;, 6): 139.6, 128.8, 128.5, 128.0,
115.8, 107.3, 93.3, 92.1, 37.0, 34.3, 24.9, 22.3, 21.9. Spectroscopic data are in agreement with the

reported values in the literature. !

1-phenylprop-2-yn-1-yl benzoate (Scheme 3, Entry 4a)
Phenyl propargyl alcohol, 2b (264 mg, 2 mmol) was dissolved in CH>Cl> (4 mL). DMAP (12 mg, 0.10

o mmol), EtzN (0.60 mL, 4.0 mmol) and benzoyl chloride (0.36 mL, 2.2 mmol) were
o sequentially added. The resulting mixture was stirred for 2 h. The solvent was
R evaporated and the residue was purified by column chromatography on silica gel

H

affording the desired product 4a (420 mg, 89%). HPLC separation (racemic)
(Chiralcel® - OD-H 250 mm then OJ-H 250 mm), n-hexane/i-PrOH 80:20, 1 mL/min, detection at 210
nM): = t,; = 14.05 min, t,> = 16.92 min. 'H NMR (400 MHz, CDCl3, §): 8.10 — 8.08 (m, 2H), 7.65 — 7.62
(m, 2H), 7.59 — 7.55 (m, 1H), 7.46 — 7.39 (m, 5SH), 6.72 (d, J = 2.0 Hz, 1H), 2.71 (d, J = 2.4 Hz, 1H).
BC{'H} NMR (100 MHz, CDCls, §): 165.5, 136.7, 133.5, 130.0, 129.7, 128.9, 128.5, 127.8, 80.4, 75.8,

65.9. Spectroscopic data are in agreement with the reported values in the literature.'!
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13. 'H and 3C Spectral data
1,3-diphenylprop-2-yn-1-ol (Table 3, Entry 2a)
'"H NMR (400 MHz)
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1-phenylprop-2-yn-1-ol (Table 3, Entry 2b)
'"H NMR (400 MHz)
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1-(2-chlorophenyl)prop-2-yn-1-ol (Table 3, Entry 2¢)

'H NMR (400 MHz)
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1-(3-chlorophenyl)prop-2-yn-1-ol (Table 3, Entry 2d)
'"H NMR (400 MHz)
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1-phenylbut-2-yn-1-ol (Table 2, Entry 2f)

'H NMR (400 MHz)
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1-(4-bromophenyl)but-2-yn-1-ol (Table 2, Entry 2g)
'"H NMR (400 MHz)
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4-phenylbut-3-yn-2-ol (Table 2, Entry 2h)

'H NMR (400 MHz)
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4-(4-chlorophenyl)but-3-yn-2-ol (Table 2, Entry 2i)
'"H NMR (400 MHz)
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4-(o-tolyl)but-3-yn-2-ol (Table 2, Entry 2j)

'H NMR (400 MHz)
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1-(3-hydroxy-3-phenylprop-1-yn-1-yl)cyclohexan-1-ol (Scheme 3, Entry 3a)

'H NMR (400 MHz)
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3,4-diiodo-2-phenyl-1-oxaspiro[4.5]dec-3-ene (Scheme 3, Entry 4a)

'H NMR (400 MHz)
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1-phenylprop-2-yn-1-yl benzoate (Scheme 3, Entry 4b)

'H NMR (400 MHz)
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14. HPLC spectra

HPLC trace of rac-2a:
DAD1 A, Sig=254,2 Ref=0ff (RoniRont 2024-11-12 13-47-32\004-F2-B7-Rac_Diphen_ol.D)
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1{)[]—2 1 7.285 MM 0.2253 3556.405%42 263.07071 50.1055
5{]_5 2 13.236 MM 0.4279 3541.425%53 137.95316 49.8545
0 ! . : :
L e ) N ) SO L L A SN
6 7 8 9 10 11 12 13 14 i
HPLC trace of enantioenriched (R)-2a obtained from the catalytic reduction by BsGDH_L95V:

DAD1 A, Sig=254,2 Ref=cif (RohifiRchit 2024-Peak RetTime Type Width Lrea Height Lrea
mAU 2 ¥ [min] [min]  [mAU*s] [mAU] %
2000 S B e ] e | =======~
15905 7.065 MM 0.2344 2.760€6=4 1963.13440 99.3749

3 13.240 MM 0.0409 £.94078 2.82592  0.0251
1000 3

. o

] o &

500 H o @
i g
] ?Y‘“&
0—_ ! L
—_r
6 7 8 g 10 11 12 13 14 mi
HPLC trace of enantioenriched (R)-2a obtained from the catalytic reduction by OsGDH:

DAD1 A, 5ig=234,2 Ref=cif (RohitRohit 2023-02p= 5k RetTime Typs Width Lrea Height hrea
mAU 3 N, #  [min] [min]  [mAU*s] [maU] %
2503 o e e | - R | —mmmmm- [
200 & 1 7.117 MM 0.3401 5458.15137 267.49121 99.8756

3 OH 2 13.228 MM 0.0476 €.79943 2.37860  0.1244
150
100 3 O A ,\u}uf‘"’

] <=}

03 . A
) L L I ) I S ) I T T T T "
6 7 8 g 10 11 12 13 14 i
HPLC trace of rac-2b:

DAD1 C, Sig=210,2 Ref=0ff {RoNTRoNit 2024-11-15 150, Peak RetTime Type wideh area Height Area

mal 3 #* [min] [min] [maUT*s] [mzIT] %
] - e R R [ = I——————— | ———————— I
2{]{)[]_- \\";\ 1 4.731 wMM 0.1207 1.13711e4 1450.309&%9 S50.1254
] E 5 2 E.297 MM 0.1738 1.13142e4 1084_90344 45.874¢
] @ N
1500 3 - OH B o 0
] &
] R
1000 _
] H
500 o
0 L T L T
— 1 - - - - I - - I - I r v 1 ' T ' I T T T T J
45 5 55 6 65 7 75 i




HPLC trace of enantioenriched (S)-2b obtained from the catalytic reduction by BsGDH L95V:

DAD1 D, Sig=220,2 Ref=off (RohitiRohit 2024-12-31 14-40-03\008-P2-A7-RKNB2-52-2a_R D)
mAU_:P-:—aZ{ RetTime Type Width Lrea Height
2DD—: ¥ [min] [min] [maU*s] [maU]
4= | === | === R B R OH
15{)_: 1 4.657 MM 0.1161 84.50204 12.13383
1 2 6.279 MM 0.1719% 5688.71484 551.59344
] N,
100
] %r:;b‘
] 5
50 =
. B &
D_-'|I'“T"'|""|"'I'|""|""'|""|"'
45 5 5.5 i] 6.5 7 75 i
HPLC trace of enantioenriched (S)-2b obtained from the catalytic reduction by OsGDH:
Peak RetTims Type Width Lrea Height krea '0-2aD)
mAL 3 ¥ [min] [min] [mau*s] [mau] % a~
70D -1~ I====1I | I- === rg & OH
6003 1 4.605 M 0.1188 278.25565 35.02612 4.3573 o °
5m—§ 2 6.404 MM 0.1809 6107.70703 562.59735 95.6427 e N
400 3 H
3 3
3003 o
200 3 w o g
100 g
03— : . :
L L e Y I DL
45 5 55 B 6.5 7 75 mii
HPLC trace of rac-2c:
DAD1 D, Sig=220,2 Ref=off (RohifiRohit 2024-12-16 11-33-300003-P1-B2-RKNB2-37-2_Rac.D)
= - =T
mAUE 2 Q'b';’;b g lﬁ;;' Peak RetTime Typs Width Lrea Height Lrea
2500 3 o T 2 [min] [mAU*s ] [mAU] 3
2{]90_: ?"2.6’ T Il Bl Bttt | === | ===
E OH 0.1388 2.10433e4 2526.00488 45.3495
1500 0.1522 2.19465=4 2402.80932 51,0505
1000 3 A
3 H
500 5
03— - :
-—— 77—
4 45 5 55 i 6.5 7 75 i
HPLC trace of enantioenriched (S)-2¢ obtained from the catalytic reduction by BsGDH L95V:
DAD1 D, Sig=220,2 Ref=off (RohfRohit 2025-02-20 12-13-16\005-P1-AB-RKNB2-70-3b.D)
mAU 3 B &
= @ o
3 Cl  OH o . . - .
700 3 ‘&@’ Pzak RetTims Typs Width Lrea Height Lrea
600 3 N & # [min] [min] [MEU*s] [mMAT] %
500 4 H |- |——— - | === |- [ === I
;ﬁ_i © 1 4_357 MM 0.13394 &4.08580 7.66174 1.0040
EDD—; (}Ig" 2 4550 MM 0.1431 &319.08057 735.71857 98.3%60
E e
100 5 o o
E s .
{] 3 T T
e
4 45 5 55 6 65 7 75 mii

S30




HPLC trace of enantioenriched (S)-2¢ obtained from the catalytic reduction by OsGDH:

DAD1 D, 5ig=220,2 Ref=0ff (RohilRohit 2025-02-20 12-13-16\004-F1-A5-RKNE2-70-3a D)
mAU 3
700 3 Cl  OH § ‘?15%

3 =T
500 3 FPeak RetTims Typs Width Zrea Height LZrea

3 N &
50D 3 N H ¥ [min] [min] [mau+*s] [mAU] %
400 3 —— - e | == |- | === I
3003 & 1 4.358 MM 0.1154  31.35328 4.5265%0  0.5625
200 3 o N 2 4.%950 MM 0.1450 5542.179%69 £36.95430 93,4275
100 3 &

03 - ! ;

I T T T L S L P

. 45 5 55 6 6.5 7 75 i

HPLC trace of rac-2d:
DAD1 D, Sig=220,2 Ref=off (RohifiRohit 2024-12-16 11-33-30\002-P1-B1-RKNB2-37-1_Rac.D)
mAL 3 Peak RetTims Type Width Area Height krea

] b1 =

] - K fﬁg" ¥ [min] [min] [MAT*5] [mAU] %

] T e g & e e | —=—mm - [=======-—= | =====——= [

| & - -

2000 s Tt 1 4.501 MM 0.1252 1.51103=4 2012.28442 49,6923
1500 3 2 4.883 MM 0.1371 1.52974e4 1860.13171 50.3077
B OH
1000 3 cl “
500 3 S H
{]_E L T T
— - 1 - - 1 - 1 T 1 T T 1 "~ T I r T T " I T T
4 45 5 55 6 6.5 7 75 i
HPLC trace of enantioenriched (S)-2d obtained from the catalytic reduction by BsGDH L95V:

DAD1 D, 5ig=220,2 Ref=0ff (RoNTRONT 2025-06-11 12-35-05003-P2-A2-RKNB2-52-2.D)
mAU

] OH
400_:(3' Peak RetTims Typs Width Lrea Height Lrea
200 $  [min] [min] [maU+*s] [mAU] %

] S e | === | === | ====—m—= [
200 1 4.409 MM 0.1403  21.70123 2.57868  0.E617
1003 g 2 4,775 MM 0.1223 3257.85547 410.28333 9%.3383

] T @

4 55 6 6.5 7 75 i

HPLC trace of enantioenriched (S§)-2d obtained from the catalytic reduction by OsGDH:

DAD1 D, 5ig=220,2 Ref=0ff (RohitRohit 2025-02-20 12-13-16\006-P1-A7-RKNB2-70-4a.D}
mAU 3 OH
1?5{]_EC| Peak RetTime Typs Width Lrea Height Lrea
15003 $+  [min) [min]  [mAU*s] [mAU] %
1250 e B R | ===—m - |===—==———= | ======== [
1000 3 1 4.415 MM 0.1160 224.65881  32.29037 1.7481
750 2 4.850 MM 0.1377 1.26268e4 1528.03088 98.2519
500 3 o oF
250 T o

E =%

LE : .
— I - - - - 1 - - 1 - I T " I T T T I T

4 45 5 55 & 65 7 75 mi
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HPLC trace of rac-2e:

DAD1 C, Sig=210,2 Ref=off (Rohit\Rchit 2025-08-14 15-12-55\002-P2-D1-2e_rac.)
mAL 3 Eh} Ge &
3 e : ,fg’
] T
] o3 L)
200 OH @'&- @_'6-
E Peak RetTims Typ=s Width nrea Height Area
1504 % # [min] [min] [mEU*s] [mav] 3
] H -==l- I-===1 ! I- -1 [
100 Cl 1 11.452 MM 0.3041 3810.83765 2008.88833 50.3646
3 2 11.897 MM 0.3128 3755.65601 200.140%3 49.6254
504
03
——— T T | *~ T * T~ [~ T T~ [ * T~ ~ T~ [ T T~ * [ T T T T T T T T T ] —
a8 9 10 1 12 13 14 15 mi
HPLC trace of enantioenriched (S)-2e obtained from the catalytic reduction by BsGDH _L95V:
DAD1 C, Sig=210,2 Ref=off (Rohit\Rchit 2025-01-02 14-55-221001-P1-E1-RKNB2-45-6a.D)
mAL 1] Peak RetTims= Typs Width Lrea Height Lrea ‘Eﬁ «Q'.b
sond [min] [min] [mEU*s] [mnU] % ol K: OH
-1~ I===-1 | - === I S
400 2 1 11.750 MM 0.3222 167.47923 8.66422  1.0779 %
] 2 12.334 MM 0.3321 1.53703=4  771.29877 98.95221 H
200 Cl
] A2
0 . =] -
] g&ﬁ
200 4 ) b ol ,
——— T T [ T T T T |~ T~ * * [ " ~ * T~ I~ T~ T 1 T T T I —
8 9 10 11 12 13 14 15 i
HPLC trace of enantioenriched (S)-2e obtained from the catalytic reduction by OsGDH:
DAD1 C, Sig=210,2 Ref=off (Rohit\Rohit 2025-02-21 10-02-2M002-P1-C1-RKNB2-70-53.D)
mAU 3 3 @
3 i=] Q\-
700 —; Peak RetTime= Type Width Area Helght Erea N ,\D‘Q CH
600 3 i [min] [min] [mAl*s] [mZT] 2 @6-
gopd I I===-1 | I- S I A
40{]—; 1 12.122 MM 0.2954 1468.38489  82.84724  5.8332 H
3 2 12.859 MM 0.3404 2.32801e4 1139.74561 94.0668 Cl
3003 R
20 y &
100 Sl
0 z I .
Ly e e L A s S By W L
9 10 1" 12 13 14 15 mi
HPLC trace of rac-2f:
DAD1 C, Sig=210,2 Ref=off (Rohif\Rchit 2024-11-15 15-03-65\002-P1-E1-RENB2-15-1.D)
Al J o™
E 50 ¢® P
] _\lbh Fj :\Q
2{1{)[1—_ fPeak RetTime Type Width Area Height Rrea g Q."fr'
] # [min] [min] [maUu+s] [mau] % ‘E’s
1500 e R [===mmmmme J-—-mm- R I OH
- 1 4.322 MM 0.1348 1.84978e4 2286.29¢88 48.0763
‘]BGD—: 2 £.254 MM 0.1895 1.5%9782e4 1757.164%2 51.%237 %
] Me
500 3
04 L T L T
—7 ~ ~ ~ * I_ [ * "~ T~ I T *~ ~ [ T~ "~ I * T I ~ "~ T "~ "
4 4.5 5 5.5 (5] 6.5 7 75 mi
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HPLC trace of enantioenriched (R)-2f obtained from the catalytic reduction by BsGDH _L95V:

Peak RetTime Type Width Zrea Height Zrea b.D)
mal 3 # [min] [min] [mAU+*s] [mRU] % 0 o
= o "
L e | === R | == g 4
E IR I OH
2503 1 4.276 mm 0.1182 472.75223  £6.66482 13.2201 5
sopd 2 6-325 N 0.1958 3103.26221 264.21695 B86.7799 S
E o N
15[]—5 ﬁ ‘b_{‘ﬂ’ Me
“)D_E "W‘@
= A
03 ' . ' .
L s L ) ) B B
4 45 5 55 6 65 7 75 i
HPLC trace of enantioenriched (S)-2f obtained from the catalytic reduction by OsGDH:
DAD1 C, Sig=210,2 Ref=off (RohitiRohit 2025-08-13 13-54-500\002-P2-B1-RKNB3-54-1 D)
N g & \
1400 3 o o OH
E & - \'C{b"" -
120{]—_ . I . ol e A
3 Peak RetTims Typs Width Area Height RArea o @'b
1000 3 $  [min] [min]  [maU+*s] [maT] B o %
2003 e ===l - [ === |- [-=-mm- I
3 1 4.265 MM 0.1514 1.354%0=4 14%1.854%8 56.7314 Me
6m_: pet £.311 MM 0.1%02 1.03337=4 505.28412 43.2686
400 3
200 3 \
03 : . .
L I L I L
4 45 5 55 & 65 7 75 i
HPLC trace of rac-2g:
DAD1 D, Sig=220,2 Ref=off (RohitiRohit 2024-12-17 12-51-20003-P1-B2-RKNB2-373_Raca D)
maU 3 2 4 g o
E & :
359{]_5 : n;,"? l?-; ag;'h\ Peak RetTime Typs Width Lrea Height Lrea
3000 3 & 2 ¥ [min] [min] [mAU+*s] [maU] %
2500 4
2000 OH
1500 3 /©)\
1000 3 Br
500 3
D_E —L T L T
L I I L
4 4.5 5 5.5 G 6.5 ¥ 75 mi
HPLC trace of enantioenriched (R)-2g obtained from the catalytic reduction by BsGDH _L95V:
DAD1 D, Sig=220,2 Ref=off (RohitiRohit 2025-01-02 11-44-24\002-P2-C2-RKNB2-52-1b.D)
mAU ] OH (g;
] 2
2000 bl e
] % a @6' Peak RetTime Type Width Lrea Height Lrea
1500 Br Me AT 1 [min] [min] [mET*=] [mAT] %
o0 o T
] \ca'b 1 4,361 MM 0.1257 1e88.1518¢ 2232.78824 10.9668
5003 8 & 2 5.073 MM 0.1496 1.37051e4 1526.37817 29.0232
] A
o4 L . L .
—T - -1 T [ T - I T T I T T T T T T T "
4 45 5 55 G 6.5 7 75 il
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HPLC trace of enantioenriched (S)-2g obtained from the catalytic reduction by OsGDH:

DAD1 D, Sig=220,2 Ref=cff {Rohif\Rohit 2025-08-14 11-13-47002-P2-C1-RKNE3-55-1.0)

mAU 3 )

- ﬂ:.
2500 3 8 ¢ OH

hu = ,brl’ [
2{]9[]—; & /©/\Me ¢ Feak RetTime Type Width Erea Height Zrea
1590_3 Br “ :\"P‘ # [min] [min] [maU*s] [rmaT] %

3 S - | === | === [===—————— | === |

3 & g
1{]9{]5 =t 1 4.258 MM 0.1656 2.11658=e4 Z2125_70166 T2.8919
590—; /\ 2 4,552 MM 0.1735 7871.45410 7T47_.62604 Z27.1081

0] — '
B T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
4 45 5 b5 3] 6.5 7 i5 i

HPLC trace of rac-2h:

DAD1 D, Sig=220,2 Ref=off {Rchif\Rohit 2025-08-14 10-03-50\003-P2-C1-Rac_2Zh_R.D)
mal ] 2 o
] 8 y o¥ OH
4003 {e.é- " M
3 Peak RetTims Typs Width Zrea Height Lrea "ﬁ;;. & e
3003 t  [min] [min]  [maU*s] [maU] % 8 Q.'j’:\
] _—— - e | — —————— e —— ¢
200 3 | | | | | | | ot
1 1 4.060 MM 0.1130 309%3.25%28 456.05532 495.7323
19[]—: 2 9.409 MM 0.2857 3126.55469 182.41478 50.2677
0 . ! T
———— 7T [T T[T T
4 5 3] 7 =) 9 10 11 i

HPLC trace of enantioenriched (R)-2h obtained from the catalytic reduction by BsGDH L95V:

DAD1 D, 5ig=220,2 Ref=off {RohifiRohit 2025-02-28 03-56-271017-P1-D5-RKNB2-76-3b D)
mal 3 . 2 o
| q.
E o %
1404 @Q@ C OH
12{]_; EDS - Peak RetTime Typs Width Rrea Height Lrea '\e"b-
004 # [min] [min] [mRU*s] [mAT] % g Me
3 /
80 e I--—-1 [ I- -—=]-- I
5{]_: 1 4.087 MM 0.1115 630.06848 94.18575 ZZ2.93505
4{]_: 2 9.040 MM 0.2664 2115.27368 132.335%%5 77.04935
203
03 T \
————¥¥F—f—+————————————————————
4 5 B 7 8 g 10 11 mi
HPLC trace of enantioenriched (S)-2h obtained from the catalytic reduction by OsGDH:
DAD1 D, Sig=220,2 Ref=off {RohifiRohit 2025-02-20 12-13-16\013-P1-B3-RKNB2-72-3b.D)
mal]l = q Feak RetTims Typs Width Area Height krea
. [=2]
1% n? ¥  [min] [min]  [mAU*s] [maUT] %
; v OH
o] | 5® e R R |- |-=-mmm- [
] 3 o) o)
800 e 1 4.091 MM 0.1177 8133.82373 1151.89270 79.1063
] 7 2 5.017 MM 0.2663 2146.32178 134.45353 20.8937
60D o 1
] o5
. K
400 3 -
— —- "
] = ,@,@
200+ iy
0 _: T L T
77— ———————
4 5 B 7 8 g 10 11 mii
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HPLC trace of rac-2i:

DAD1 D, Sig=220,2 Ref=0ff (RohifiRohit 2024-12-17 12-51-20\002-P1-B1-RKNB2-21-6_Rac.D)
AL OH
3500 P Me
3000 ol Z 0
NQ@ "ij"\ Peak RetTime Type Width LArea Height hrea
2500 8 4 ¢ @ A £ [min] [min]  [maU*s] [mAU] %
2000 o S R R | === I- —=1-- [
1500 1 3.327 MM 0.0995 1.04636=4 1752.31958 48.2397
1000 2 3.929 MM 0.1234 1.12272=4 1516.16675 51.7603
500
0 . —t .
e —
3 3.5 4 45 E4] 55 il

HPLC trace of enantioenriched (R)-2i obtained from the catalytic reduction by BsGDH L95V:

DAD1 C, Sig=210,2 Ref=0ff {Rchit\iRohit 2025-08-14 11-13-4N008-P2-CT7-RKNB3-56-2.D)

A
g 4
B
Peak RetTims Typ= Width Area Height Zrea
# [min] [min] [maU*s] [mAEU] &
il Bt [ [ === |—=======—= | === |
1 3.243 MM 0.1570 7858.3144% 838.51617 23.5388
2 3.832 MM 0.1878 2.56277=4 2274.46387 T&.4412
. T
—— ] ———— T ————— ]
4 4.5 Fi] %3] mil

HPLC trace of enantioenriched (S)-2i obtained from the catalytic reduction by OsGDH:

DAD1 C, Sig=210,2 Ref=off (Rohit'Rohit 2025-02-20 12-13-16\014-P1-B4-RKNB2-72-4a.D)

mAL 3 = A

3 o e Peak RetTims Type Width Lrea Height Lrea
2500 @ o oH : :

E é_’“- ¥ [min] [min] [MAU+s] [mMAU] %
2000 @ = Me Il B el i | === |————————= |-————= |
150{]_: ¢ 1 3.289 MM 0.1131 2.03600es4 3001.375%8 83.5552

3 cl a;l? 2 3.963 MM 0.1127 3879.47168 573.623&7 1&.0048
10003 ] P

3 @ &
500 3 o

[} : L T ! T
T T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
3 35 4 45 5 55 il

HPLC trace of rac-2j:

DAD1 C, Sig=210,2 Ref=0ff (RonitRehit 2024-12-17 12-51-28\004-P1-B3-RKNB2-374_Rac D)
mAl 3 © e
3 & i g &
35005 o rﬁ?’q = OH
3000 % S 4
E P &
3 Peak RetTime Type Width Area Height Area Me
2500 E E [min] [min] [mau*s] [maT] % //
2000 3 | I====I- I I- [ I
E 1 3.846 MM 0.1780 2.32Z222e4  3110.59473 40.879%5
15m_§ 2 €.093 MM 0.2717 4.80464e4 2947.64136 59.1203 Me
1000 3
500
o— - '
——————
35 4 45 5 55 B 6.5 7 75 i
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HPLC trace of enantioenriched (R)-2j obtained from the catalytic reduction by BsGDH L95V:

mALl
2000

1750
1500
1250
1000

T50

Width Height
[maU]
_ | _
4%4.09497 12

1835.868533 &7

Area Area

[maT*s]

Peak RetTims Typs
¥
_— [ —
1
2

52-6.0)

[min]
| |
3.800 MM 0.1081 3204.78158
c.064 MM 0.1%59 Z.15111=4
Jp
=] _%ﬁ
B

[min]

|-

500
250

T
45

w

5 4

HPLC trace of enantioenriched (S)-2j obtained from the catalytic reduction by OsGDH:

DADA1 C, 8ig=210,2 Ref=off {RohifiRohit 2025-08-11 12-35-05\006-lPeak RetTime Type
¥

—-
1

2

wWidth
[min]

| ====1 |
3.801 MM 0.1220 1.69535e4
€.074 MM 0.1819 £621.35605

&

B, o

é?

Height
[mAU]
1= il R
2317.11035 71.9188
606.58832 Z8.0812

Area

[min] [mau+*s]

mAl

2000

1500

1000

500

w

HPLC trace of rac-3a:

DAD1 C, 8ig=210,2 Ref=off {RohiftSamantha 2026-2-3 2026-02-10 12-12-281005-P2-F1-3a_Rac.D)

350
300
250
200
150
100

Peak RetTims Typs Width Area Height
¥ [min] [mEU*s5] [mEU]
il Bttt | === === | === | === | === |
0.171% 3740.107%1 3€2.53702 50.1499

0.1%58 3717.75513 316.4578% 4%.8501

HPLC trace of enantioenriched 3a:

DAD1 C, Sig=210,2 Ref=off (Rohit\Samantha 2026-2-3 2026-02-10 12-12-28Y006-F2-F2-3a_Chiral.D)

1 width

v Peak RetTim= Typs Lrea Height

¥ [malT+*s] [mAT]
il e |[====] === | === |-======——= | === |
1 8.945 MM 0.1850 2.25855=4 2035.11830 97.7946

2 5.536 MM 0.1844 509.33423 46.03587 2.2054

mAU
2000

1750
1500
1250
1000
750
500
250

o
&

¥

&6-

[min]

OH

QOH

e
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HPLC trace of rac-4a:

DAD1 D, Sig=220,2 Ref=off {RohittSama...-2-3 2025-02-07 14-42-01'002-P2-F1-RKMNB4-20-1_Rac_Acylation_Bz.D)
mAU = ) @
e = &F @ e
: e (® N
BGD—: Peak RetTims Typs Width Area Height Zrea d & -
600 k- [min] [min] [mEU*s] [mAaT] % 0
-1 |—=—=1 | - —1-- I
490_: 1 15.511 MM 0.32091 1.76588e4 952.01337 45.5%42
] 2 16.945 MM 0.3665 1.76625=4 803.20337 50.0058
200
0] ’ :
I e e o e e L e e o e e e e L e m e e o e e e e L B e sy s e
10 11 12 13 14 15 16 17 18 19 i
HPLC trace of enantioenriched 4a:
DAD1 D, Sig=220,2 Ref=off {Rohit\Sama...3 2026-02-07 14-42-011003-P2-F2-RKNB4-20-4_chiral_Acylation_Bz.D)
o
mAl 8 @‘:u | |
1750 R
1500 § Peak RetTime Type Width Lrea Height Area & -
1250 ¥ [min] [min] [mAEU*s] [m&1r] £ 0O
10004~ 1Tl ! - —1-- -1
750 1 15.80Z2 MM 0.3594 3.75540=4 1741.58252 98.0130
2 17.12Z MM 0.3176 7€1.33014 39.95733 1.%870 ,\r_"f‘b
500 g @
250 'E.?‘&'b-
0 L Tt T
e e e e S A e o B e I S e T B e e B e B A e e e R
10 11 12 13 14 15 16 17 18 18 mil
HPLC trace of rac-4b:
DAD1 C, Sig=210,2 Ref=off (Rohif\Samantha 2026-2-3 2026-02-10 15-21-40W002-P2-F1-4a_Rac D)
mAU J 2 9
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