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Experimental procedures

General information

All reagents were obtained commercially unless otherwise noted. The 'H and '*C NMR spectra were recorded
with a Bruker AMX400 MHz spectrometer using TMS as an internal standard. Chiral GC was performed with
Agilent CP-chirasil-Dex CB using dodecane or pentadecane as internal standard. Chiral HPLC was performed
with a Chiralpak OB-H, OJ-H column (250 mmx4.6 mm, n-hexane/2-propanol as the mobile phase) and a UV
detector (220 or 254 nm). All known products were characterized by comparison of 'H and *C NMR data with
those reported in the literature. Absolute configuration confirmed by comparison with literature values.The power
of the LEDs is 8W.

Preparation of ketoreductases! (KtCR and YueD)

100 pL Stored bacteria was first incubated in 5 mL LB media with Kanamycin (50 ug/mL) and then shaked at
37 °C overnight. A fresh 200 mL of LB medium with 50 yg/mL Kanamycin was inoculated from 5 mL preculture.
The cultures were allowed to grow at 37 °C until ODgo at 0.6. After cooling at 4 °C for 30 min, isopropyl -
thiogalactopyranoside (IPTG) was added to a final concentration of 0.5 mM to induce ketoreductases expression
at 25 °C (ODggo at 6, when using for whole-cell reaction system). Cells were harvested by centrifugation, and
resuspended in buffer (50 mM aodium phosphate buffer, pH 6.5 for KtCR and pH 7.4 for YueD), then repeated
freezing and thawing for 3 times, and released the target proteins by sonication. The cell lysate was removed
by centrifugation. The supernatant was concentrated by freeze drying and stored in -20 °C for next reaction.

Preparation of racemic alcohols

The given ketone (2 mmol) was added into a stirred solution of NaBH, (5 mmol) in methanol (10 mL) at room
temperature (20 °C). The clear solution was stirred until the complete disappearance of ketone substrate
indicated by TLC. The crude product was evaporated in vacuo and diluted in dichloromethane (20 mL), and then
washed with water (10 mL). The organic phase was separated and dried over anhydrous magnesium sulfate,
and then evaporated in vacuo.

General procedure for decarboxylative hydroxylation

SAS (3 mM, 10% mol) was dissolved in 2 ml water containing 1a (30 mM). After irradiation with Blue LEDs
for 18 hours (the reaction time could be extended to ensure no residual alcohols), 10 mL whole-cell culture
medium of ketoreductase (ODgpp=6) with glucose (0.3 mmol) was added into the photocatalytic mixture and
shaken at 30 °C over night. The solution was extracted with equal volume of ethyl acetate for three times, and
the stereoselectivity was then determined by chiral GC or HPLC.

Scaling-up one-pot decarboxylative hydroxylation catalyzed by photocatalyst and ketoreductase.

The scale-up reaction was performed as follows: A solution of SAS (0.3 mmol, 20 mol%) in 50 mL water with
1a (1.5 mmol, dissolved in 500 L acetonitrile). The reaction mixture was irradiated with Blue LEDs for 18 hours
(the reaction time could be extended to ensure no residual alcohols). 150 mL whole-cell culture medium of
ketoreductase (ODgyo=6) with glucose (8 mmol) was added into the photocatalytic mixture and shaken at 30 °C
over night. The reaction solution was extracted with ethyl acetate for three times, then the organic phase was
dried over anhydrous sodium sulfate and concentrated in vacuum. The obtained crude product was further
separated and purified by using flash column chromatography.
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Table S1 Semi-quantitative comparison of existing decarboxylative carbonylation methods

Entry Conditions Substrate Product  Yield (%) Expense ($/mg) 2 Ref
1 Catalyst: 10%SAS, solvent: H,0, hv la 2a 98 0.025 This work
2 Catalyst: 10%SAS, solvent: H,0, hv 1j 2j 80 0.013 This work
3 Catalyst: 2eq K,S,0g, solvent: H,0, 90 °C 1j 2j 89 0.08 2
4 Solvent:CH5;CN, hv 1a 2a 27 0.91 3
5 Catalyst: FSM-16, solvent: Hexane, hv 1a 2a 47 0.39°b 4
6 Catalyst: HgO, solvent: CH;CN/CH;0H, hv 1a 2a 77 0.09 5
7 Catalyst: HgF,, solvent: CH;CN, hv 1a 2a 94 0.25 6
8 Catalyst: 4eq KsCo"Wy,04, solvent: 1a 2a 95 0.09° 7

CHCN/H,0, hv

9 Catalyst : 10% Cu(OAC),, solvent: DMSO, 1j 2j 31 0.11 8
120°C

10  Catalyst: NalO,/Mn(salophen), solvent: la 2a 93 0.09° 9
CH5CN/H,0

3 The rough estimation of reaction expenses is based on the price of commercial reagents in Sigma-Aldrich, the consumption of electricity was
considered. ® The expense calculated in entries 5, 8, 10 did not include FSM-16, KsCo"'W,,04, and Mn(salophen), respectively.
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Characterization data

: 1-phenylethanol (3a)

"H NMR (500 MHz, CDCly): & 7.39-7.32 (m, 4H), 7.30-7.24 (m, 1H), 4.88 (q, J = 6.3 Hz, 1H), 1.48 (d, J=6.5
Hz, 3H). 3C NMR (126 MHZ, CDCl;): 6 145.83, 128.51, 127.48, 125.41, 70.42, 25.17.

©)\/ 1-phenylpropan-1-ol (3b)

H NMR (400 MHz, CDCly): & 7.37—7.25 (m, 5H), 4.58 (t, 1H), 1.92—1.65 (m, 2H), 0.91 (t, J = 7.4 Hz, 3H). 13C
NMR (101 MHz, CDCls): 5144.59, 128.42, 127.52, 126.00, 76.04, 31.89, 10.18.

/©)\ 1-(p-tolyl)ethanol (3c)

"H NMR (400 MHz, CDCl5): 8 7.19 (d, J = 7.8 Hz, 2H), 7.09 (d, J = 7.9 Hz, 2H), 4.79 (q, J = 6.3 Hz, 1H), 2.27
(s, 3H), 1.41 (d, J = 6.5 Hz, 3H). '3C NMR (101 MHz, CDCl;): 5 141.82, 136.15, 128.14, 124.33, 69.24, 24.04,
20.07.

fon

1-(4-fluorophenyl)ethanol (3d)

"H NMR (400 MHz, CDCl3): & 7.37-7.30 (m, 2H), 7.06-6.99 (m, 2H), 4.88 (q, J = 6.3 Hz, 1H), 1.47 (d, J = 6.4
Hz, 3H). '3C NMR (101 MHZ, CDCl;): 6 163.33, 160.90, 141.52, 141.49, 127.09, 127.01, 115.37, 115.16, 69.79,
25.29.

OH
Cl /©)\ 1-(4-chlorophenyl)ethanol (3e)

H NMR (400 MHz, CDCly): & 7.43-7.16 (m, 4H), 4.86 (qd, J = 6.4, 3.1 Hz, 1H), 1.46 (d, J = 6.5 Hz, 3H). '°C
NMR (101 MHz, CDCls): 5 144.25, 133.06, 128.61, 126.81, 69.74, 25.27.

i 1-(2-chlorophenyl)ethanol (3f)

"H NMR (400 MHz, CDCls): 8 7.60 (dd, J = 7.7, 1.6 Hz, 1H), 7.31 (ddd, J = 14.5, 7.8, 1.1 Hz, 2H), 7.20 (td, J =
7.6, 1.7 Hz, 1H), 5.30 (qd, J = 6.4, 3.6 Hz, 1H), 1.50 (d, J = 6.4 Hz, 3H). '3C NMR (101 MHz, CDCl;): d 143.04,
131.66, 129.42, 128.43, 127.23, 126.41, 67.00, 23.52.
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\©)\1 -(3-chlorophenyl)ethanol (3g)

"H NMR (400 MHz, CDCl;): 6 7.37 (s, 1H), 7.30 — 7.21 (m, 3H), 4.87 (q, J = 6.0 Hz, 1H), 1.48 (d, J = 6.5 Hz,
3H). 3C NMR (101 MHz, CDCly): & 147.86, 134.37, 129.81, 127.54, 125.64, 123.55, 69.81, 25.25.

©)\/ 1-phenylethane-1,2-diol (3h)

"H NMR (500 MHz, CDCl3):  7.39-7.28 (m, 5H), 4.82 (dd, J = 8.2, 3.4 Hz, 1H), 3.76 (dd, J = 11.3, 3.3 Hz, 1H),
3.66 (dd, J = 11.3, 8.3 Hz, 1H). '3C NMR (126 MHz, CDCl;): 5 140.51, 128.57, 128.04, 126.08, 74.70, 68.10.

OH
\O/©)\

"H NMR (500 MHz, CDCl3): & 7.29 (d, J = 8.6 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 4.84 (q, J = 6.4 Hz, 1H), 3.80
(s, 3H), 1.47 (d, J = 6.5 Hz, 3H). '3C NMR (126 MHz, CDCl;): 5 158.98, 138.03, 126.68, 113.86, 69.98, 55.31,
25.02.

)\/@2\ 1-(4-isobutylphenyl)ethanol (3j)

"H NMR (400 MHz, CDCl3): & 7.28 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 8.1 Hz, 2H), 4.87 (q, J = 6.4 Hz, 1H), 2.46
(d, J =7.2 Hz, 2H), 1.88-1.84 (m, 1H), 1.49 (d, J = 6.5 Hz, 3H), 0.90 (d, J = 6.6 Hz, 6H). '3C NMR (101 MHz,
CDCl3): 6 143.05, 141.03, 125.21, 70.33, 45.09, 30.25, 25.02, 22.38.

OH
~N
o 1-(6-methoxynaphthalen-2-yl)ethanol (3k)

H NMR (400 MHz, CDCls): & 7.77-7.69 (m, 3H), 7.51-7.41 (m, 1H), 7.19-7.07 (m, 2H), 5.28-4.86 (m, 1H),
3.92 (s, 3H), 1.57 (d, 3H). 13C NMR (101 MHz, CDCls): & 129.41, 127.19, 124.37, 123.79, 118.98, 105.69, 70.55,
55.32, 25.08.

1-(4-methoxyphenyl)ethanol (3i)
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1-phenylpropan-1-ol (3b)
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1-(p-tolyl)ethanol (3c)
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-(4-fluorophenyl)ethanol (3d)
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1-(4-chlorophenyl)ethanol (3e)
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1-(2-chlorophenyl)ethanol (3f)
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1-(3-chlorophenyl)ethanol (3g)
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1-phenylethane-1,2-diol (3h)
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1-(4-methoxyphenyl)ethanol (3i)
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1-(4-isobutylphenyl)ethanol (3j)
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~8.0E+07

F6.0E+07

r4.0EH07

2.0E+07

r0.0E+00

r-2.0E+07

T
170 160 150 140 130 120 110 100

fl

90

(ppm)

80
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GC or HPLC data

3a, chiral GC ( Agilent CP-chirasil-Dex CB, T |rtemal standara= 6.7 min, Tr = 10.3 min, Ts = 11.0 min, Temperature
conditions: initial temperature 100 °C, 2 °C/min to 126 °C, then 40 °C/min to 200 °C, holding 1min).

uV(x10.000)

Chromatogram Time
| *&7 Racemic 3a
| 1.0
: 0.0+ = T E
- a

| | 2| Results - Peak Table
|| Pask Table |Conponnd | Gromp | Calibration Curve |

| Feaks Eet.Time |  Ares | Height | Come. |  Umits Rark Conpound ID#
| B.T1% 1650446 34256, 8 EAEE)
|12 10,354 294824, T 16272, 4 39, 66066
e 11011 299726, 5 152116 39, 30348

| 7s] Tablg 3, (R)-3a

-
ok | «

E Results - Peak Table
Peak Table | Conpound | Group | Calibration Curve |

| Peak# Bet.Time |  Area | HMeight | Cone. Uni ts Nark Compound ID#
| T 5689 4303756 91835.0 47 5511
H 10,311 478823.0 5225.2 52, 68428

257 hromatogram’ Time
204 Table 4, (S)-3a
1.5+

| 1.0

(ool K]

B Results - Paak Tabls
Pask Table | Conpound | Grovp | Calibration Curve |

Feaks Bet Time | drea | Height | Cone. | Units Rark Compound IDE
T B.715 TBLIB.7 15100.5 I
z 11014 224760.0 123%5.5 7420868
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3b, chiral GC (Agilent CP-chirasil-Dex CB, T |ntemal standara= 18.0 min, Tg = 13.9 min, Ts = 14.4 min, Temperature
conditions: initial temperature 100 °C, 2 °C/min to 132 °C, then 10 °C/min to 200 °C, holding 1min).

|| o puvecingon)
| .
| Racemic 3b
i1 75
|
|
1] =0l 14
|
| 2.5
]l oo o b a
. . : : ‘ . : . a
| 10.0 1.0 120 13.0 140 15.0 16.0 170 180 18.0 min
| A | i
| | 8| Results - Peak Table i
|
|| Peals Table |Conpound | Sroup | Calibration Curve |
Peaki Eet.Time |  hrea | Height | Cone. Vnits Rark Compound LD
I 13,945 STIB4L.4 458172 79, 23168
e 14,417 ST3667. 1 32151.3 39, 37070
1z 18. 014 311782, 23131 21, 39162
LVi(x100.000)
|| 15| Table 3, (R)-3b
] 1]
|
|
| 0. = ]
| &
| =]
| ; | T | I T T T T -
| 100 1o 120 130 140 120 180 170 120 190 min
| i i i
|
| | 2] Fesubs - Paak Table I
| | Peas Table |Cenpeund | Group | Calibration Curve |
Peak? Eet.Time | Area |  Height |  Conme. Units Nark Compound LD
e 13,841 17338353 TT510.6 75, 90843
e 17 998 550279, 0 125564, 2 2409157
5 gUV(x100.000)
i Table 4, (S)-3b
Bl
| 10
0.5
| v
. i
: . e i
LoE G —
| T T T T T T T T T g
5 100 1o 120 120 140 120 180 170 180 180 min
| £ 2 i
| | 8] Resuits - Peak Tabls it
| Pesk Table | Conpound | Grow | Calibration Curve |
Peski Bet.Time |  hrea | Meight |  Cone. Vnits Bark Compound IDE
1 14 202 7889 1780.4 0 40324
B 14, 364 1180073.5 58892.3 80, 45454
e 17, 964 T63795.9 168563, 7 39, 19223
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3c, chiral GC (Agilent CP-chirasil-Dex CB, T jtemal standara= 13.5 min, Tg = 9.3 min, Ts = 10.0 min, Temperature

conditions: initial temperature 110 °C, 2 °C/min to 140 °C, then 40 °C/min to 200 °C, holding 1min).

Wi 100,000

2.0 Erromatogram o
Racemic 3c
15]
1.0] —
0.5
0. = e g
=
T = ; = . — r ; T T : — r
75 20 B 90 B 100 105 1Mo 115 120 125 130 135 1d0mn
il i I
B Resuls - Peak Tabls r
Pesk Table | Conpound | Group | Calibration Curve |
Peak# Bet.Time |  hrea | Height | Cone. Vnits Nark Compound ID#
gl 9212 1175294.3 99544.6 1443574
B 10.040 1203523.9 93303 1 45.50305
3 13.569 ZE6112.0 1196.2 1006121
5 pUV(x100 000) Max Intensity : 767,718,232
2.0 Chromatogram Tme 14202 Tnten E17%1
=1 Table 3, (R)-3¢c
104 ]
0]
E
o qtp - e - 4
T T T T T T T T T T e
75 30 385 90 95 100 105 1o 15 12.0 2.5 130 135 14.0 min
8| L ’
B Riesults - Peak Table
Peak Table | Conpound | Group | Calibration Curve |
Peakt Bet.Time | Area | Meight | Cone. Vnits Nark Compound ID#
T 9.28 TEATO07. 7 9346 5 59, 78650
2 10,299 1262881 9178.9 5.35104
3 13,591 585770, 156101, 1 24, 96245
.
e 77039 -
.1 Table 4, (S)-3c
3.04
2.0
1.04
0.0 S
T : T T T , , r , T
75 80 85 80 95 100 105 10 15 120 125
=
B Resuls - Peak Tabls r
Pesk Table | Conpound | Group | Calibration Curve |
Peak# Bet.Time |  Area | Meight | Cone. Vnits Nark Compound IDZ
1 9 BE3 19037 196 & 0. 74014
B 10,917 151354.5 11820.0 56, 64450
3 13,546 103952.7 29431.2 40,4153
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3d, chiral GC (Agilent CP-chirasil-Dex CB, T |ntemal standars= 6.9 min, Tr = 11.8 min, Ts = 12.8 min, Temperature

conditions: initial temperature 100 °C, 2 °C/min to 130 °C, then 40 °C/min to 200 °C, holding 1min).

10 gUY(x10.000) 187,152,416
YIChromatogram me 65812 &
Racemic 3d
7.5
5.0] -
2z
-
0 5 k4 Al s
T T T T T T @
7.0 2.0 5.0 10.0 1.0 120 13.0
B L
| | 81 Results - Peak Table =
Peakc Table | Conpound | Growp | Calibration Curve |
FPeak® Eet.Time | hrea | Height | Conc. Uni tx Rark Comprund IDE
T BE 205359, 4 HALE 10, 42509 =
H 11,738 54800, 8 62573, 2 4491044 5
E 12,317 79954, 8 53570, 5 A4 BE44T 5
V(10,000

2.5

20 Table 3, (R)-3d

,,,,, i &
o &
T T T T : T T g
70 8.0 9.0 10.0 110 120 120
Al 2
B Results - Peak Tabls i
Peak Table | Conpound | Group | Calibration Curve |
Feaks Bet. Time |  hrea | Height |  Conc. Units Rark Compound I
1 B 69T 104325.5 17185.0 58, 89028
i 11. 798 79054, 7 3002, 6 43, 10972
5 5UV(x10,000 . Max infensty - 237,347 004
N ime 8478 Inien. 13.308] &
2.0]
1.5
1.0
0.0 _/\hﬁ-._. g
Q
T T T r r T
70 80 90 10.0 110 120 130 min
i 2 :
| | 2 Resuts - Pk Tatle 1
Pesk Table |Conpound | Gronp | Calibration Curve |
Feakl Bet.Time |  Area | Height | Come. Units Nark Conpound INE
1 5708 113158.0 25050.2 58, 59576
B 12 882 79958, 1 2974 4 41 40424
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3e, chiral GC (Agilent CP-chirasil-Dex CB, T jntemal standara= 11.3 min, Tgr = 12.4 min, Tg = 13.2 min, Temperature
conditions: initial temperature 120 °C, 2 °C/min to 150 °C, then 40 °C/min to 200 °C, holding 1min).

 UV1x10,000) Nax intenshy : 152
o Time 17.085 Inten.
..] Racemic 3e
. ;
] v &
T T =
a
. T r T r T T T T
100 105 1.0 13 120 125 130 135 140 145 min
8| Resuls - Peak Tatle t
Bask Tsbls | Conpound | Grovp | Calibration Curve |
| Peak? Bet.Time | hrea | Height |  Comc. Uni ts Nark Compound IDZ
I 1 238 54016 0 14538 5 FENTEEED]
B 12.423 42440.3 3328. 1 24. 79699
E 13.284 44553, T 3521.1 6. 11361
il (U¥0x10,000
| = *TChromatogram
| ** Table 3, (R)-3e
| sed
| L)
[l
o1
=
| e @
0.0 7 e + e
| 4a
| — T r T — T — T :
1 10.0 105 1o 15 120 125 130 135 140 145
i it

EHesults—Peak Table
Faak Table |Conpound | Gronp | Calibration Curvs |

| Feak# Eet.Time |  Area | Height Conc. Unit= Rark Compound T2
| [ ez iz 19709.2 3. 26977
1112 j PR B Z0B06B0. B 14BB3. T B1. 70292
| 13.223 16722.2 3030.7 5. qaT3l
|
| aevixio o0
| 1wiTable 4, (S)-3e
0.75]
0.50]
025+
%
0.00] . T &
T T T T T T T T @
| 100 105 110 s 120 125 130 135 140 145 min
| = :
B Resulls - Peak Table I3
| | ek Table | Conpound | Group | Calibration Curve |
| Peak# Bet.Time | Area | Height |  Cone. Vnits Nark Compound IDZ
| 1 11280 B1904 1 10744 3 3B 13225
|2 12440 2627.3 247.1 1.53348
|5 13.221 106795.0 G188 4 B2 33426
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3f, chiral GC (Agilent CP-chirasil-Dex CB, T |ntemal standara= 11.2 min, Ts = 11.4 min, Tg = 13.0 min, Temperature
conditions: initial temperature 120 °C, 2 °C/min to 150 °C, then 40 °C/min to 200 °C, holding 1 min).

uV(x100,000) Max |

| 3.0 Time 11.281 -
| 23 Racemic 3f

2.0+

1.5+
‘
| 104
‘
e
| o T £ 2 o -
: a

105 110 15 120 125 130 1385 140 145 min
Eﬁesu\ls-F‘aak Table
Feak Table |Conpound | Gronp | Calibration Corve |

| Peak# Bet Time |  Area | Height |  Come. Units Rark Compound 112
{ 1 11.203 TOO4Z3. 1 125041, 8 25, 34687
2 11,450 10350230 52099, 4 36, 95018
L B 13,016 1054413.0 58177 =
| UVi10,000) Max \
| Time: 10.833 i -
‘ Table 3, (R)-3f
| eod
|
Il 204
|
| 1.0+
0.0 > " T :
| -
[l -1 q
| <
| T T T ; T T T T T T
10.0 105 110 1.5 120 125 13.0 135 14.0 min
il H i
| | Bl Resuts - Peak Tabls
Peak Table | Conpound | Gronp | Calibration Curve |
| FPeakd Ret Time |  hrea | Height |  Come Uni t= Nark Compound IIE
Lz 11,258 6258 4 17091 2 28, 94593
HE 1. @02 1597.0 190.5 047017
HE 15,244 241780, 1 200347 1. 18050
 U¥x10,000) Max
B oo = -
| ims 10.237 a
'| 20 Table 4, (S)-3f
|
| 1.59
1.
1.5 %
|
i LN . a
|
| T T T T T T T T T a
| 100 105 110 15 120 125 130 135 140 145 min
I i) i i
| E Fesults - Peak Table
| | Peak Table }Empnumil Group | Calibration Curve |
| Peak? Bet.Time |  hrea | Height | Come. nits Rark Compound ID#
T 11,285 47480, T FE 2. 30590
] 11,781 2373.9 230.1 1. 11540
e 13.274 162478, 5 15412, 3 T8, 5TST0
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39, chiral HPLC (OJ-H, hexane: iopropanol=95: 5, A=220 nm, 1 ml/min, Ts = 9.5 min, Tgr = 10.9 min).

Max Intensity : 273243

my
s00-TEETEE AChTZ20nm

.4 Racemic 3g

Time Inten.

400
3004 i
2004
1004
g_—.—-—/\_‘-- % i i
)
-100 ¢
0.0 25 50 75 100 125 150 175 20.0 min
k=1 Peak Table
Peakd# | ID# Name Ret. Time Conc. Area Height Mark e
1 9.464 0.00000 5496139 263759
2 10719 0.00000 5606975 243147
-
my Max Intensity : 432 959
soo-JTEEE AChTZ200m Time 3551 Wmten. 20136
500_: Table 3, (Rl-3g
4004
300
200
100
0_4,LJ\F N 4 {
] |
1004 |
0.0 25 50 75 10.0 125 180 175 20.0 min
-EJ Peak Table
Peak# | ID# Name Ret. Time Conc. Area Height Mark I
1 9587 0.00000 424957 13957
2 10.961 0.00000 18288304 428272

-l
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3h, chiral HPLC (OB-H, hexane: iopropanol=95: 5, A=220 nm, 1 ml/min, Ts = 13.7 min, Tg = 17.6 min).

my Max Intensity : 205,154
300-TEEEE A Chi2Z0nm Time 14244 Inten 30,553
2504 Racemic 3h
2004
150
1004
504

0] ks 4
504

75 100 125 150 175 200 25 min

K & 2

»-:u Peak Table

Peak# | ID# Name Ret. Time Conc. Area Height Mark

1 13720 0.00000 15110778 202570

2 17.638 0.00000 15288885 186910

my/ Max Intensity : 267 557
300 JE = A Chi:Z20nm Time 10772 Inten. 51956
2] Table 3, (S)-3h
2004
1504
1004
504

i

1 T
50

75 100 125 120 175 200 25 min

Kl L

E-i Peak Table
Peak# | ID# Name Ret. Time Conc. Area Height Mark it
1 17.184 0.00000 £220042 81545
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3i, chiral HPLC (OJ-H, hexane: iopropanol=90: 10, A=220 nm, 1 ml/min, Ts = 15.0 min, Tg = 15.7 min).

Max Intensity : 908,646

my
2500 A== & Ch.2z0nm

4 Time: Inten.
2000] Racemic 3i
1500-]
1000-]
500
o
135 140 145 120 155 16.0 165 17.0 175 min
ki | i 5|
E-i Peak Table
Peak# | ID# Name Ret. Time Conc. Area Height Mark =
1 14.985 0.00000 18660530 751547
2 15.732 0.00000 18365034 662279
=
m\y Max Intensity : 353,534
200-JFENEE A CRTZZ0nm Time 14232 Inten. —30.647|
2504 Table 3, (R)-3i
200
150
100
50
o
-504
135 14.0 145 1.0 185 16.0 185 17.0 175 min
] = 1]
E-I Peak Table
Peakd# | ID# Name Ret. Time Conc. Area Height Mark ‘
1 15.181 0.00000 206979 10485
2 15.820 0.00000 6167567 218487
o
m\ Max Intensity : 1,189,399
75-FEMEE AChT:220nm Time 14641 Inten 14 656
] Table 4, (S)-3i
50|
25
.
135 140 145 12.0 155 18.0 185 17.0 175 min
| | :J

=l Peak Table

Ret. Time

Con

Height

14.958

0.00000

1870459

51356
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3j, chiral GC (Agilent CP-chirasil-Dex CB, T |ntemal standara= 12.0min, Tg = 14.4 min, Ts = 14.9 min, Temperature
conditions: initial temperature: 120 °C, 2 °C/min to 160 °C, then 40 °C/min to 200 °C, holding 1min).

uV(x10,000

|| 30 s =
‘ Racemic 3j
| 25
Ll 20

1.54
| 1.04

0.5] =
‘ v &
| - T T T @
| 115 12.0 125 13.0 13.5

| E Results - Peak Table
Peak Table | Conpound | Group | Calibration Curve |

Feuk Bet.Time |  hrea |  Meight |  Come Units Nark Conpound IDE
1 11.978 123147.1 21459 3 49. 92673
|2 14, 428 59541.9 45282 24. 16095
113 14 858 B3006. T 4197. 4 25.91032
uV(x10,000)

%1 Table 3, (R)-3j

o] s
| 4
1 =
. T r T ; T ;
115 12,0 125 130 135 140 145 155 min

| Eﬂesulls-Peak Table

Feck Table | Conpound | Group | Calibration Curve |
| Peak# Bet.Time | hrea | Meight e Tnits Nark Compound IDE
H 1z.022 SazEE. 10788, & 78 14743
Iz 14,505 51425.7 Sa5h. & 4071009

3 14 972 BAZ5E 0 A a0 14748

:o1 Table 4, (S)-3j

2.0
[l 10d
=
i . a
7 &
‘ ‘ . : ‘ ‘ . . B
| 115 120 125 130 135 140 145 15.0 155 min

: E Fiesults - Peak Table

Feck Table | Conpound | 6roup | Calibration Curve |

Peakt Bet Time |  Area | Height | Conc. Units Nark Compound ID#
1 12,031 BE30T_1 12879 5 2312695
E 14.891 227348.9 12086.0 76.87304
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3k, chiral HPLC (OJ-H, hexane: isopropanol=50: 50, A=220 nm, 0.7 ml/min, Ts = 15.5 min, Tg = 19.5 min).

mv Max Intensity : 117,973
150-TTENES A ChT220nm Time Tnten
s Racemic 3k
100
754 1
50+
254
| K!'3 e
2 T s 4
-254 E
140 150 180 170 120 15.0 200 min
i £ |
=l Peak Table
Peak# | ID# Hame Ret. Time Conc. Area Height Mark L=
1 15.522 0.00000 3818120 103692
19.510 0.00000 3710781 20869
-l
mv Max intensity : 589,248
Bﬂﬂfm ACh1:Z20nm Time 152417 nien. 552.003]

500

Table 3, (R)-3k

4007
300
2003
100
od i

T
1004
140 150 16.0 170 180 180 200 min
1 2] _+
E-I Peak Table
Peakd# | ID¥# Name Ret. Time Conc. Area Height Mark
1 15.593 0.00000 8146688 222446
19.480 0.00000 24327518 556035
my Max Intensity : 521,884
s00-TTENEE A Ch1220nm Time 17460 Inten 32581
500
Table 4, (S)-3k
4004
300
200
1004
i i
i T T
-100]
14.0 15.0 16.0 17.0 16.0 19.0 200 min
i =] _
EJ Peak Table
Peak# | ID# Name Ret. Time Conc. Area Height Mark
1 15.670 0.00000 8460601 217026
19.658 0.00000 338515 8731

4
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