Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015

Supplementary Information

Highly Modular Dipeptide-like Organocatalysts for
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Sample Name  lo/ms Paosition P1-A3 Instrument Name  [nstrument 1 User Name

Inj Vol

1 InjPosition SampleType Sample IRM Calibration Status

Data Filename  HXM-1-5PH.d ACQ Method chen-ms.m ‘Comment Acquired Time

x10 2

0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45

0.4 -
0.35 1

0.3
0.25

0.2
0.15

0.1
0.05

Some fons Missed
12/25/2014 9:13:42 AM

+ESI Sean (3.217-3.396 min, 12 scans) Frag=175.0v HXM-1-SPH.d Subtract (2}

219.1498
(M+H)+

100 1zo0 140 160 180 200 220 240 280 280 300 3

20 340 360 380 400
Counts (%) vs. Mass-fo-Charge (m/z)

420

5

Sample Name  k/ms Position PL-AS Instrument Name Instrument L User Name

Inj Vol

1 InjPosition sampleType Sample IRM Calibration Status

Data Filename  HXM-3-ME.d ACQ Method chen-ms.m ‘Comment Acquired Time

x10 2

0.95
0.9
0.85
0.8
0.75
0.7
0.65

0.6

0.55
0.5
0.45

0.4 4

0.35
0.3
0.25

0.2
0.15

o

0.05

‘Some Tons Missed
12252014 9:23:09 AM

+ESI Scan (1.715-1.991 min, 18 scans) Frag=175.0v HXM-3-ME.d Subtract (2)

290.1871

(M+H)+
u ©
B
-H\N Ph

H H
14b
312.1686

L |

140 160 180 200 220 240 260 _ 280 300 320 340 360 380 400 420 440 460 4BO
Caunts (%) vs. Mass-to-Charge (m/z)

S11

500 S20



Sample Name  k/ms Pasition P1-A9 Instrument Name Instrument 1
Inj Vol 1 InjPosition SampleType Samphe
Data Filename  HXM-7-LLS.d ACQ Method chen-ms.m Comment

User Name
IRM Calibration Status
Acquired Time

Some lons Missed
12/25/2014 9:42:01 AM

%10 2 [+ESI Scan (1.604-1.848 min, 16 scans) Frag=175.0V HXM-7-LLS.d Subtract (2)
318.2188
1 (M+H)+

0.95
0.9
0.85
0.8
0.75
a7

=T

}F:

0.65

0.55 1 |
05
0.45
0.4
0.35- |
03 |
0.25 |
0.2
0.15
0.1

340.1996

0.05

| bl

| H J\ H
0.6 |

e

160 180 200 220 240 260 280 300 320 340 360 380
Counts (%) vs. Mass-to-Charge (m/z)

400 420 440 460 480 500 520

Sample Name  Ic/ms Pasition PL-AB Instrument Name  Instrument 1
Inj Vol i InjPosition SampleType Sample
Data Filename  HXM-4-3ME.d ACQ Method chen-ms.m Comment

User Name
IRM Calibration Status
Acquired Time

Some lons Missed
12/25/2014 9:27:50 AM

x10 2 |*ESI Sean (1.798-2.009 min, 14 scans) Frag=175.0V HXM-4-3ME.d Subtract (2)
332.2337
1 {M=+H)+

0.95
0.9
0.85
0.8
0.75
0.7 I

0.6
0.55 14d
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1

|
0.05 L |
o l 0l 1

L
0.65 H ;‘\ H

175 200 225 250 275 300 325 350 375 400 425 450 475
Counts (%) vs. Mass-to-Charge (m/z)

S12

500 525 550 575 600 625 650



Sample Name  lg/ms Paosition Pl-Ad Instrument Name  Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some fons Missed
Data Filename  HXM-2-LPH.d ACQ Method chen-ms.m Comment Acquired Time 12/25/2014 9:18:25 AM

=10 2

0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0
0.05

+ES| Scan (2.129-2.388 min, 17 scans) Frag=175.0vV HXM-2-LPH.d Subtract (2}
366.2179
(MH)+

388.1985
|
I

180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Counts (%) vs. Mass-to-Charge (m/z)

(9

Sample Name

Inj Vol

Data Filename

x10 2

0.95
0.9
0.85
0.8

0.75

0.7
0.65
0.6
0.55
05
0.45
0.4
0.35
0.3

0.25

02
0.15

0.1
0.05

User Name
IRM Calibration Status
Acquired Time

lefms P1-A7 Instrument Name
SampleType

Comment

Instrument 1
Some lons Missed
12/25/2014 9:32:34 AM

1
HXM-5-LLR.d ACQ Method chen-ms.m

+ESI Scan (1.794-2.006 min, 14 scans) Frag=175.0V HXM-5-LLR.d Subtract (2)

318.2184
(M+H)+

340.1995

|
)

160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 S60 580 600
Counts (%) vs. Mass-to-Charge (m/z)

S13
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Sample Name  Ic/ms Position P1-82 Instrument Name  Instrument 1 User Name

Inj Vol

1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed

Data Filename  HXM-9-DDS.d ACQ Method chen-ms.m Comment Acquired Time 12/25/2014 9:51:29 AM

®10 2

0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
Q.35
03
0.25
0.z
015
01

0.05

+ESI Scan (2.199-2.426 min, 15 scans) Frag=175.0V HXM-9.DDS.d_Subtract (2)
318.2187
(M+H)+

O

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Counts (%) vs. Mass-to-Charge (m/z)

Sample Name  k/ms Position P1-B1 Instrument Name Instrument 1 User Name

Inj Vol

1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed

Data Filename  HXM-8-DOR.d ACQ Method chen-ms.m Comment Acquired Time 12/25/2014 9:96:45 AM

x10 2

0.95
0.9
0.85
0.8
0.75
a7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
a1
0.05

+ES| Scan (2.018-2.197 min, 12 scans) Frag=175.0v¥ HXM-8-DDR.d Subtract (2}
318.2187
(MeH)+

{e]
-

| 340.1997

140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Counts (%) vs. Mass-to-Charge (m/z)

S14



Sample Name  lg/ms Position P1-A8 Instrument Name Instrument 1 User Name
Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Some lons Missed
Data Filename ~ HXM-6-LL.d ACQ Method chen-ms.m ‘Comment Acquired Time 12/25/2014 9:37:18 AM

x10 1
304,
M+

9.5

85

br 4t §

6.5

5.5

4.5

3.5

2.51

1.5

054

+ES| Scan (1.635-1.814 min, 12 scans) Frag=175.0¥ HXM-6-LL.d Subtract (2)
2029

)+

326.1840

100 120 140 160 180 200 220 240 260 280 30
Counts (%) v

S

0
=

320 340 360 380 400 420 440 460 480 500 520 540
Mass-to-Charge (m/z)

15



HPLC charts for aldol adducts 3a-j, 15a-k

(R)-4-hydroxy-4-(4-nitrophenyl)butan-2-one (3a)

80% yield, 44.8% e.e. in brine, 77% yield, 7.5% e.e. in water at r.t. for 24 h, determined by
HPLC analysis (Chiralcel AS-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV

detection at 254 nm).
VDA WaeergheI5mm (ROIORALDOL 77 A
mAUi
104 OH O
W0
il O2N
2 3a
i in brine, 44.8% ee
LI
flly
0] g
4
(]7 T T
f f f f I T I f T f
0 ! il [} ] il 0 Ll Yri
# Time Peak area Peak height Peak width Symmetry factor | Peak area%
1 45.967 332276 1813.4 2.5217 0.165 72.409
2 67.821 126610.8 402 4.122 0.199 27.591
\WD1 A Waveengt=254 m (HXMHIOHALOOL- B
mAU,
4 ?H o
i O,N
3a
154 in water, 7.5% ee z
14
w,
0,
R
1 i} b} Ll ] 0 i
# Time Peak area Peak height Peak width Symmetry factor | Peak area%
1 43.907 36065.9 319.8 1.5756 0.261 53.775
2 62.898 31002.6 164 2.4736 0.287 46.225

S16




(R)-4-hydroxy-4-(2-nitrophenyl)butan-2-one (3b)

82% yield, 59.9% e.e. determined by HPLC analysis (Chiralcel AS-H column, Hexane/i-

PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254 nm).

VDA Waveengh=254nm (HXMHALALDOL: - 2 40)

Al

S17

i OH
iy NO, 2
04
LR
0
0
s A L
1 ] i k] ¥ Ll i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
22.586 75853.8 1127.4 1.0169 0.281 50.430
2 33.152 74559.2 747 1.4365 0.23 49.570
\MD!A Wargengh=234 nm (HXMHXRALDOL- 1)
il
U
OH
A =
n NO,
3b
1
184
8
il
L A e
1 ] i k] ¥ L} i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
23.186 2308 46.5 0.7676 0.573 20.038
2 33.598 9210.1 130.3 1.0727 0.426 79.962




(R)-4-hydroxy-4-(3-nitrophenyl)butan-2-one (3¢)
80% yield, 55.6% e.e. determined by HPLC analysis (Chiralcel AD-H column, Hexane/i-
PrOH=98/2, Flow rate: 1.0 mL/min, UV detection at 254 nm).

VDA, Walegth=254 nm (XMHXOALDOL- )

il ]

L%

wl OH O

LA

Eil NO,

4

i

1

10+

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 36.529 46499.6 651.3 1.143 2.178 46.371
2 40.068 53777.6 776.5 1.06 1.937 53.629

VDA, Weelngth=254 rm (XMXWHALDOL: - = = 2 20)
mAl |

3

kA

0 NO,
3c
4
104
I | PN, A
et L A R
1 i} b L} b i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 35.136 17178.5 275.2 0.9763 1.51 77.891
2 38.547 4876.1 74 1.0449 1.262 22.109

S18



(R)-4-hydroxy-4-(4-bromophenyl)butan-2-one (3d)
75% yield, 50.7% e.e. determined by HPLC analysis (Chiralcel AD-H column, Hexane/i-
PrOH=95/5, Flow rate: 0.25 mL/min, UV detection at 254 nm).

VDA, Warglngth=254 rm (XMHXRALDOL-_ 20 00 1)
Al
10
OH O
i
Br
i1
4
1
D,
L O A N
] ) i [} ] [} [} 8 o
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 61.828 13849.3 112.7 1.858 1.618 50.638
2 67.768 13500.5 113.5 1.8121 1.609 49.362
DT, Vaeghe e FOMRAABOL 1]
Al
12
10+
i
i
4
ikt
D,
—7 - [ - 1 ~ [ [ T T T [ T
0 % i 3] ] I} 8 8
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 60.449 14695.5 112 1.8053 1.66 75.340
2 66.119 4810 40.1 1.8155 1.46 24.660

S19



(R)-4-hydroxy-4-(3-bromophenyl)butan-2-one (3e)
78% yield, 52.3% e.e. determined by HPLC analysis (Chiralcel AD-H column, Hexane/i-
PrOH=95/5, Flow rate: 0.25 mL/min, UV detection at 254 nm).

VDA, Waelength=254rm (XMHXALDOL- i)

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 18.969 2662.9 66 0.5828 1.929 52.290
2 20.994 2429.7 61.5 0.589 1.704 47.710

VDA, Wagngth=254 rm (HXMXWHALDOL” = 8D)

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 19.118 2991.9 74.4 0.5729 1.898 76.164
2 21.15 936.3 22.6 0.6121 1.584 23.836

S20



(R)-4-hydroxy-4-phenylbutan-2-one (3f)
60% vyield, 54.1% e.e. determined by HPLC analysis (Chiralcel OD-H column, Hexane/i-

PrOH=92/8, Flow rate: 0.50 mL/min, UV detection at 254 nm).

= 2

] i

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 21.882 9455.1 210.6 0.6599 0.263 49.923
2 23.480 9484.1 149.9 0.958 0.271 50.077

VWA Waenghe 54 (MROEADOL” 2 7-940)

] i

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 22.637 303.2 7.3 0.6409 1.035 22.966
2 24.197 1016.9 21.9 0.7152 0.695 77.034

S21



(5)-4-(2,4-dichlorophenyl)-4-hydroxybutan-2-one (3g)
67% yield, 41.1% e.e. determined by HPLC analysis (Chiralcel AS-H column, Hexane/i-
PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254 nm).

VDA, Warglngth=254 rm (XMHXRALDOL-_ 20 00 i)

Cl OH O

"

1

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 9.032 1693.7 77.2 0.344 0.745 50.387
2 10.465 1667.7 68.8 0.3147 0.229 49.613

1A, Ve A FFORALDOL 520

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 9.164 1340 61.7 0.3413 0.732 29.439
2 10.631 3211.9 81.7 0.5067 0.186 70.561

S22



(R)-4-hydroxy-4-(p-tolyl)butan-2-one (3h)
61% vyield, 53.7% e.e. determined by HPLC analysis (Chiralcel AD-H column, Hexane/i-

PrOH=95/5, Flow rate: 0.5 mL/min, UV detection at 254 nm).

Al

VDA, Warglngth=254 rm (XMHXRALDOL-_ 20 00

D)

1+ g
104
OH
10
L&
i
4
Ji|
D,
A A R L L L ) I A
I 18 Ji) i} B Pk b bk} ¥ i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 27.063 7370.7 139.1 0.8024 1.712 46.847
2 30.794 8363.1 149.5 0.8525 1.386 53.153
DT, Vgt FOMRAADOL 420
Al
L&
TH
i
i
4
ki3
207 A
1
H |
- — T T [ s s
1 115 i} i) i it} k] 15 % i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 26.884 4523.7 83.8 0.8062 1.665 76.830
2 30.595 1364.2 242 0.8567 1.4 23.170

S23



(R)-4-hydroxy-4-(3-methoxyphenyl)butan-2-one (3i)

65% yield, 66.3% e.e. determined by HPLC analysis (Chiralcel AD-H column, Hexane/i-
PrOH=90/10, Flow rate: 0.5 mL/min, UV detection at 254 nm).

VD1 A Wetelengh=254 nm (HXMHXARALDOL: = 222 C 610)

I
40 ni

# Time

Peak area Peak height Peak width Symmetry factor Peak area%
1 28.42 14064.6 320.5 0.68 1.692 50.040
2 32.591 14041.8 295.5 0.7223 2.151 49.960
YA WaekngheZ5m FAMRORALOL - 430)

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 26.253 10563.5 257.6 0.6384 1.511 83.165
2 29.381 21384 52.3 0.6453 1.127 16.835

S24



(R)-4-hydroxy-4-(3,4,5-trimethoxyphenyl)butan-2-one (3j)
78% yield, 47.5% e.e. determined by HPLC analysis (Chiralcel OD-H column, Hexane/i-
PrOH=90/10, Flow rate: 0.5 mL/min, UV detection at 254 nm).

VDA, Warglngth=254 rm (XMHXRALDOL-_ 20 00 10

Al

124

1004

OH O
i
MeO.
L8 MeO
OMe

4

1

o

.
k) Ll L} il % i

# Time Peak area Peak height Peak width Symmetry factor Peak area%

1 43.715 18005.2 120.9 2.0662 0.155 53.991

2 49.767 15343.4 82.4 2.5964 0.146 46.009

VDT, Weelngth=254 rm (HXMHXALDOL:™ = -440)
Al

125

(Y MeO
75 MeO
ome ¥
5,
259
D,
254
.5— —1
L B A
% L) [} k] k) i i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 47.251 983.7 9.6 1.4024 0.383 26.232
2 52.383 2766.3 19.9 1.8371 0.247 73.768

S25



(5)-2-((R)-hydroxy(4-nitrophenyl)methyl)cyclohexan-1-one (15a)
82% yield, anti/syn=96/4, anti-product 87.7 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

S26

nm).
DA Waoghe 54 [AMAORALDOL ™ 7777 74800)
nhl
kU3
B B
OH O
UK
O,N
i
il
i
D,JL NAJ L |
I f f T ' I f ' f I I
§ i ff 2 ] il ¥ L] b i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 18.017 588.7 24.5 0.3767 0.936 2.802
2 20.858 545.3 19.5 0.436 0.803 2.596
3 23.041 9610.6 308.1 0.486 0.783 45.744
4 30.729 10264.9 254.2 0.6292 0.852 48.858
V01 a2 AL 0] WNO1A ooyt 5t on HOIKORACL: 110}
5 OH ©
. oH 0 i :
. - -
: ) ON
3 O,N ‘ 15a
R 15a g L in brine
in water
10 o
¥ o =
I I- L /\ r
} s ; ; i i : Iy i i i b i i i
In water, 53.6% ee
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 24.135 5370.5 1553 0.5355 0.729 23.173
2 32.176 17805.4 393.9 0.7033 0.801 76.827
In brine, 87.7% ee
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 18.372 1075.4 42.8 0.3914 0.897 1.511
2 20.971 1608.1 55.1 0.4523 0.696 2.259
3 23.321 4204.8 131.9 0.4958 0.806 5.906
4 31.228 64302.7 1465 0.6671 1.375 90.324




(R)-2-((S)-hydroxy(2-nitrophenyl)methyl)cyclohexan-1-one (15b)
89% yield, anti/syn=99/1, anti-product 68.0 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).
VDI A Waekngt=254 m (HAVHAHALDOL- A0
T
140
O OH NO,
0
o
0
L
0
T T T T T T T T
5 ] i ] i Bl i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 9.158 2410.1 158.9 0.236 1.057 2.936
2 9.832 2368.9 152.1 0.2427 0.972 2.886
3 19.247 39030.3 1394.9 0.4355 1.404 47.560
4 20.756 38266.6 1405.6 0.4226 1.336 46.618
VDT Va4 FOVRRHALDL - )
Bl
ol
QOJ’
O OH NO,
] A
Ly 15b
i =
o s E
: — 1
T T T T T T T T T
5 ] 5 n ] ] ¥
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 9.188 434 1.7 0.3632 0.959 2.936
2 10.726 33.4 1.7 0.292 0.806 2.886
3 19.247 7383.2 280.4 0.4112 0.966 83.266
4 20.756 1406.9 51 0.4258 0.911 15.867
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(5)-2-((R)-hydroxy(3-nitrophenyl)methyl)cyclohexan-1-one (15¢)
91% yield, anti/syn=99/1, anti-product 64.6 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).
VINDYA, Weekngth=254 m (HVHNALDOL- 50
]
]
O OH
0 NO,
15
o
] 4
5 \
vl
P B B L N
15 s 115 2 i % 15 k] s 5w
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 16.472 45738.7 1862.4 0.3865 1.064 34.559
2 17.391 48624.8 1913.4 0.3965 1.297 36.740
3 19.456 19306.1 713.8 0.4235 1.026 14.587
4 24.66 18678.2 553.1 0.5299 0.991 14.113
VWDTA Wt S FOMRIMALDOL = - 25 D)
il ]
kg NO,
ki
A
n
0
0
50,
; s ‘
T T T T T T T
f 2 % k] % i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 16.588 95.9 3.6 0.4101 0.795 0.734
2 17.422 96.7 3.7 0.4041 0.952 0.740
3 19.588 10594.6 382.4 0.4313 0.971 81.074
4 24.862 2280.6 68.1 0.5186 0.906 17.452
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(5)-2-((R)-hydroxy(4-bromophenyl)methyl)cyclohexan-1-one (15d)
85% yield, anti/syn=98/2, anti-product 76.8 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).

VINDTA Warengh=254 nm (HXMHNIHALDOL- 500

L e e e L e e e e e I L B s e e L s s o N B s
§ il i} /] 1 " 1 1 ] i

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 8.954 1190.9 75.9 0.2469 1.027 36.366
2 10.534 1046.7 63.1 0.2616 0.808 31.963
3 14.081 562.7 28 0.3143 0.83 17.183
4 16.316 4744 21.1 0.3509 0.821 14.487

VINDTA Warengh=254 rm (HAMKARALDOL-” = 5.

)

b
1
. >1aw

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 8.893 19.7 1.2 0.2505 0.898 0.741

2 10.492 40.3 2.4 0.2618 0.927 1.515

3 13.914 301.1 15.4 0.3043 0.858 11.330

4 16.167 2296.4 102.4 0.3496 0.935 86.414
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(R)-2-((S)-hydroxy(3-bromophenyl)methyl)cyclohexan-1-one (15e)
86% yield, anti/syn=99/1, anti-product 76.4 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).

VINDHA, Werelnghe254 am (XMHORALDOL: 220

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 8.429 657 39.1 0.2761 1.217 26.523
2 9.261 651.5 39.1 0.2583 1.021 26.299
3 12.952 5723 30.1 0.2975 0.925 23.101
4 13.597 596.4 30.8 0.3016 0.898 24.077

\INDHA, Waelngt254 nm (HMHAALDOL- 7 © =-210)

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
b ] 1 I # 1 1 i

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 8.303 3.9 2.3E-1 0.265 1.244 0.166
2 8.959 43 2.4E-1 0.2762 0.816 0.184
3 12.692 2044.8 110.7 0.2876 0.839 87.892
4 13.331 273.4 14.2 0.2967 0.904 11.758
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(5)-2-((R)-hydroxy(phenyl)methyl)cyclohexan-1-one (15f)
72% yield, anti/syn=98/2, anti-product 27.6 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).
1A Vet B4nm FINFIEADOL WD)
Al
it S
O OH
[}
H
H
i
h !
T T T T T T
1 8 : i i i i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 8.091 779.5 51.4 0.245 1.086 50.785
2 9.686 755.4 49.1 0.2435 0.855 49.215

VDA Warelngte25¢ nm (XMNALDOL- = =-30TEXT-2 D)

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 7.997 115.2 6.1 0.2849 0.658 64.286
2 9.776 64 3.4 0.2786 1.041 35.714
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(R)-2-((S)-(2,4-dichlorophenyl)(hydroxy)methyl)cyclohexan-1-one (15g)
87% yield, anti/syn=99/1, anti-product 78.4 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).

VINDHA Wenlngte254 m (HMHAWALDOL~

BTEXTEZ 00 D)

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 13.626 856.1 26.3 0.4918 0.717 50.942
2 16.501 824.5 22.8 0.5375 0.539 49.058
VDT WaekgheT5om FOMRNIALDOL - 25TENTS 0]

mu

L]

n O OH cCI

f

Cl

] 15¢g

[

k]

1

1t g

0 r ‘

T T T T T
1 1] 1 i i} i

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 13.555 2687.7 81.9 0.4946 0.558 89.020
2 16.526 3315 9.1 0.5422 0.574 10.980
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(R)-2-((S)-hydroxy(p-tolyl)methyl)cyclohexan-1-one (15h)
76% yield, anti/syn=95/5, anti-product 84.1 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).

DA, Waieengl=25¢ rm (AMHXIHALDOL-

SMEXH20)

CHgs

—
108 il

— T
12 5

—
U 3

B

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 11.901 211.6 15.8 0.2058 0.792 50.010
2 12.896 211.5 12.3 0.2679 0.84 49.990
TR WakgheT5om ROIRRALDOL % 0]
Al
1]
0
O OH
12 '
0 CHj3
15h

LK
i
i
ol _ =
H—IV 71/\‘ /\

s L L ) S R

5 i} 15 i} B i

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 12.078 94.4 5.3 0.2767 0.903 1.670
2 13.378 210.3 11.2 0.2937 0.88 3.717
3 19.766 4239 16.2 0.4074 0.918 7.493
4 21.363 4928.3 162.2 0.4665 0.56 87.121
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(5)-2-((R)-hydroxy(3-methoxyphenyl)methyl)cyclohexan-1-one (15i)
81% yield, anti/syn=97/3, anti-product 67.5 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).
V1A Va0 FIVFIEALDL )
]
m,
O OH
i é/K@/OCH?)
o]
w,
i
i
0 H—qléu < ‘
L L AL A
f u % k] (] i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 14.059 26.6 1.3 0.3177 0.871 0.580
2 15.634 30.5 1.3 0.3591 1.075 0.666
3 24.001 2229.7 69.7 0.4971 1.214 48.674
4 26.105 2294.1 64.4 0.5558 0.683 50.081
VD1 kg5 HORAAADOL - -4)
Al
T
&
I 15i
15
1
; =
0 = 8
AL ;
L s s B L L R R
i 115 i 115 ) 15 % 15 i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 11.98 13.2 7.3E-1 0.2784 0.897 1.000
2 13.229 27.2 1.4 0.3008 0.955 2.055
3 19.688 1953 7.4 0.4083 0.904 14.748
4 21.449 1088.3 37.2 0.4529 0.777 82.196
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(5)-2-((R)-hydroxy(3,4,5-trimethoxyphenyl)methyl)cyclohexan-1-one (15j)
80% yield, anti/syn=89/11, anti-product 66.3 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).

VDA, Waieengh=25¢ rm (AMHXAHALDOL- H10)
]

O OH

f0 5 2 5 ) ¥ i 8 LI

# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 20.014 268.5 8.2 0.5111 0.942 12.926

2 22.137 276.4 7.8 0.5518 0.939 13.307

3 32.854 777.6 15.6 0.7624 0.875 37.434

4 37.238 754.8 13.7 0.8593 0.928 36.336

VIND!A Werelngh=254 nm (HMHAWALDOL 783D

15j

gl

2 3 ] b 4 i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 20.115 63.3 1.9 0.5221 0.951 6.783
2 22.205 35.1 9.8E-1 0.5693 0.925 3.762
3 33.012 140.7 2.9 0.7574 0.937 15.090
4 37.248 693.5 12.6 0.8678 0.889 74.364
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(5)-2-((R)-hydroxy(4-chlorophenyl)methyl)cyclohexan-1-one (15k)
91% yield, anti/syn=91/9, anti-product 80.8 % e.e. E.e. and dr determined by HPLC analysis
(Chiralcel AD-H column, Hexane/i-PrOH=90/10, Flow rate: 1.0 mL/min, UV detection at 254

nm).
W1 A Vet m FUNALADOL )
g
Cl
T T T T T T T T T T T T T T T T T T T T T
B i i f i3 [
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 8.593 443.8 27.9 0.2578 1.151 24.798
2 9.982 409.9 24.6 0.2623 0.877 22.906
3 13.125 492 26 0.2964 0.849 27.492
4 15.02 443.9 20.5 0.3365 0.883 24.805
DT WS FVRREADOL 0]
B
4
u
15k
1
1t
= g
2 VAN
) N N ‘ ‘ ‘
T T T T T T T T T T T T T T T T T T
8 10 2 [ f 8 i
# Time Peak area Peak height Peak width Symmetry factor Peak area%
1 8.534 17.8 1.2 0.2331 1.138 1.528
2 9.918 102.9 4.5 0.3335 0.683 8.843
3 12.986 100.1 52 0.2949 0.923 8.602
4 14.878 942.8 45.7 0.3205 0.852 81.027
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