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Copolymer-supported heterogeneous organocatalyst for asymmetric aldol
addition in aqueous medium
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1. *H and *C NMR of 9-amino-9-deoxy-epi-cinc-honine

e e R R e e Ll el

9I E; 7 5} 5 4 3I 2: 1 O ppm
1
8| Jole] il Bl el elelel w Rl
N N || VoY
l LA |
T T T T T T T T T T
180 160 140 120 100 80 60 40 20 0O ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

TS (N

CONH2(COSY-DOF) E
. . . ot [ &
: PR I
: : s : LI
T YIS TR S
o e T LI T
ﬁ _ @ ¢ @
: [ "D ‘w a@ &
N 1] N L]
- ==
: -] L]
: L
: @ .
. . e
ve o
S L (1
[ ']
—
8 -] 4 2 F2 [ppm]

'H NMR (300M Hz,CDCl; TMS): & 8.90 (H-2' 1 H, d,%J=6.0 Hz), 8.35 (H-5, 1 H, br s,%J=9.0 Hz), 8.15 (H-8/, 1 H,
d,%3=3.0 Hz), 7.70 (H-7', 1 H, t, 3J=6.0 Hz),7.58 (H-6',1 H, t, >J=6.0 Hz), 7.52 (H-3’,1 H, d, %J=2.0 Hz) , 5.78 (H-10,1
H, ddd) , 4.94-5.02 (H-11, 2 H, m), 4.70(H-9, 1 H, d, °J=9.0 Hz), 3.26 (H-6a, dd, 1 H) ,3.17(H-2-exo, q, 1 H), 3.06
(H-8, 1 H, d, %J=9.0 Hz), 2.73-2.83(H-6B, H-2-endo, 2 H), 2.26 (H-5a, s,1 H ), 2.15 (-NH,, s, 2 H), 1.57-1.59 (H-3,
H-4, H-58, 3 H), 1.40 (H-7B, 1 H), 0.73 (H-7a, dd,1H ). *C NMR (75M Hz, CDCl; TMS): & 150.1, 148.5, 148.3,
141.6, 130.2, 128.8, 127.6, 126.2, 123.1, 119.4, 114.1, 77.2, 61.7, 56.1, 40.7, 39.5, 27.9, 27.3, 25.8. Anal. calcd. for
CioHsN3: C, 77.78; H, 7.90; N, 14.32; Found: C, 77.82; H, 7.94; N,14.24.

2. 'H NMR of 1a-c
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3. GPC analysis
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5. IR spectra
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6. N, adsorption—desorption analysis
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8. 'H NMR and HPLC spectra

(1) (S)-2-[(R)-Hydroxy(2-nitrophenyl)methyl]cyclohexanone

'H-NMR (300 MHz, CDCl;, TMS, ppm) : § 7.83 (1 H, d, J=8.1 Hz), 7.76 (1 H, d, J=7.8 Hz), 7.62 (1 H, t, J=7.0 Hz), 7.41 (1
H, t, J=7.0 Hz), 5.43 (1H, d, J=6.0 Hz), 4.20 (1H, s), 2.70-2.78 (1 H, m), 2.42-2.51 (1 H, m), 2.24-2.31 (1 H, m), 2.10-2.24 (1
H, m), 1.83- 1.86 (1 H, m), 1.60-1.83 (4 H, m).
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(2) (S)-2-[(R)-Hydroxy(3-nitrophenyl)methyl]cyclohexanone

IH-NMR (300 MHz, CDCls, TMS, ppm) : §8.17 (1 H, s), 8.14 (1 H, d, J=9.0 Hz), 7.62 (1 H, d, J=9.0 Hz), 7.51 (1 H, t, J=9.0
Hz), 4.88 (1 H, d, J=9.0 Hz), 2.65-2.62 (1 H, m), 2.51-2.63 (1 H, m), 2.45-2.51 (1 H, m), 2.35 -2.39 (1 H, m), 2.07-2.11(1 H,
m), 1.76-1.84 (1 H, m), 1.53-1.65 (2 H, m), 1.34-1.40 (1 H, m).
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(3) (S)-2-[(R)-Hydroxy(4-nitrophenyl)methyl]cyclohexanone
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'H-NMR (300 MHz, CDCl;, TMS, ppm) : § 8.18 (2 H, d, J=9.0 Hz), 7.49 (2H, d, J=9.0 Hz), 4.90 (1 H, d, J=9.0 Hz),
2.59-2.63 (1 H, m), 2,46-2.50 (1 H, m), 2.34-2.39 (1 H, m), 2.07-2.13 (1 H, m), 1.80-1.84 (1 H, m), 1.52-1.68 (3 H, m),

1.32-1.39 (1 H, m).

wanju-H REDE —= =0 o=
N0 () 7, - oo =
e W -
S - N S

5 | N

29.677

T
1 toom)
DADT A, Sig=254.4 Ref=300,100 (WANJ INGWENZO11-10-26-2.0)
mal | . 0
i L itk 2] LT L3 HEET mE x
1] s 45602 EiEX] 0.6039 057 | @529
2 | s 45117.8 797.9 E 0505 | eem
soo || 3 | w0z 435 5203 T.000% 05 | 200
4 474 342 4246 12344 02 | 2089
800 —|
400 |
200 |
o
. : : : :
o a 10 15 z0 pria)
ALY A, Bige29a4 a0 100 OO0 TS 21
—
ol WY WA e R KT WS X
L1 i = = ] AW 1 ]
7] ]
weed [
[H|
1800
10
1000
"o
0
o0
L]
o L] » 0

10



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

(4) (S)-2-[(R)-(4-Bromophenyl)(hydroxy)methyl]cyclohexanone

IH-NMR (300 MHz, CDCls, TMS, ppm): & 7.48-7.45 (2 H, m), 7.21-7.18 (2 H, m), 4.75 (1H, d, J=8.6 Hz), 3.99 (1 H, d,
J=2.7 Hz), 2.60-2.52 (1 H, m), 2.51-2.43 (1 H, m), 2.40-2.30 (1 H, m), 2.13-2.06 (1 H, m), 1.85-1.74 (1 H, m), 1.73-1.49 (3 H,
m), 1.34-1.25 (1 H, m).
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(5) (S)-2-[(R)-(4-Methylphenyl)(hydroxy)methyl]cyclohexanone

'H-NMR (300 MHz, CDCls, TMS, ppm): & 6.99-7.18 (4 H, m), 4.65 (1 H, d, J=9.0 Hz), 2.22-2.58 (6 H, m), 1.97-2.03 (1 H,
m), 1.40-1.72 (5 H, m), 1.14-1.27 (1 H, m).
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(6) (S)-2-[(R)-(4-Chlorophenyl)(hydroxy)methyl]cyclohexanone

'H-NMR (300 MHz, CDCl;, TMS, ppm): § 7.22 (2 H, d), 7.17 (2 H, d), 4.67 (1 H, d, J=8.7 Hz), 2.25-2.37 (3 H, m),
1.96-1.99 (1 H, m), 1.41-1.72 (5 H, m), 1.20 (3 H, s).
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(7) (S)-2-[(R)-(4-Cyanophenyl)(hydroxy)methyl]cyclohexanone

'H-NMR (300 MHz, CDCl;, TMS, ppm): § 7.54 (2 H, d, J=8.4 Hz), 7.35 (2 H, d, J=8.1 Hz), 4.74 (1 H, d, J=8.4 Hz),
2.25-2.52 (3 H, m), 1.98-2.04 (1 H, m), 1.43-1.74 (4 H, m), 1.22-1.27 (1 H, m).
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(8) (S)-2-[(R)-(4-fluorophenyl)(hydroxy)methyl]cyclohexanone

DADA €, $ige221.90 Ret300.100 (IOTIQX0110119-4.0)
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(9) (S)-2-[(R)-Hydroxy(4-methoxyphenyl)methyl]cyclohexanone

'H-NMR (300 MHz, CDCl;, TMS, ppm): & 7.14 (2 H, d), 6.80 (2H, d), 4.65 (1 H, d, J=6.0 Hz), 3.75 (3 H, s), 2.26-2.50 (3 H,
6-1.34 (1 H, m).
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(10) (S)-2-((R)-hydroxy(4-methoxyphenyl)methyl)cyclopentanone
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(12) (S)-2-((R)-hydroxy(4-cyanophenyl)methyl)cyclopentanone
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(12) (S)-2-((R)-hydroxy(2-nitrophenyl)methyl)cyclopentanone

DAR1 A, Elg=254,4 Rera5, 100 (SIS0 10022.0)
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DAR1 A, Blg=2549,4 Rera0, 100 (SIS0 10330-2.0)
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(14) (S)-2-((R)-hydroxy(4-nitrophenyl)methyl)cyclopentanone
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(15) (S)-2-((R)-hydroxy(4-nitrophenyl)methyl)cyclopentanone
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(16) (S)-2-((R)-hydroxy(4-fulorophenyl)methyl)cyclopentanone

DADA A, 5ig=264,4 Ref=360.100 ZI0\0117-4.0)

m
70
co-
el RS wid L 1T L 1] B HNEET EmH
g 1 9349 1131 439 03739 065 | 33143
1 T8 2 | 11566 10836 32 0.421 0785 | 32264
e 3| 1e0e2 5322 183 05402 0817 | 17633
e T 4 15.795 5636 164 04596 076 16,958
£
ES
10—
a
] © 20 ES @ 50 mn
Al D
DAD1 A, Sig=254.4 Ref=380.100 (ZJQZIQ1Z157.0)
i
500
0] RS wid L 1T LT HE  MEAT EEmRx
1 3367 5825 %5 3265 0§12 787
] 2 | 1as 5653 a5 3676 06ET | 46
- EN IREET] 175173 5521 4762 0518 | 83630
00— ] 1533 16282 502 5407 065 745
200
100 2
g &
. ¢
8 T T
P
o
o 10 an « =0 i
[l O
DADA B, S1g=231.16 Raf=350,100 IOW0117.2.0)
mi
§
o
1200 o
1000
WS M HEE 2 A RE  HEET SER
800 1 5697 34337 8 13325 04045
2 | team ESEHA] 11907 04549 32464
. 3 15.847 15203 5521 05318 | o7m | 17.713 |
o §9 4 17.245 196777 50658 05833 | 0706 | 18151 |
F
00
200
o
o 1 s a0 ® @ 3 Tomn
[l +]

19



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

DAD1 B, Sig=281.18 Re=350,100 ZIOZIT1216:5 )

(19) (S)-2-((R)-hydroxy(phenyl)methyl)cyclopentanone
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DADT A, Sig=254.4 Ref=360,100 (WANJINGUWEN2012-5-20-2.0)
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