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General Remarks: '"H NMR and >C NMR were recorded on a Bruker AC-300 FT (‘'H: 300 MHz,
Bc: 75 MHz) using TMS as internal reference. The chemical shifts () and coupling constants (J)
were expressed in ppm and Hz respectively. Infrared samples were recorded on a Perkin-Elmer
2000 FTIR spectrometer. Herring sperm DNA was purchased from BIO BASIC INC, Salmon
testes DNA, MOPS and MES were purchased from Sigma. The synthetic 16-mer
d(TCAG),(CTGA), was obtained from Shanghai Sangon Biological Engineering Technology &
Services Co., Ltd. All substrates were purchased from Aldrich and used as supplied. The pH value
of DNA solution (in super-pure water) was recorded on a pHS-3C precision acidity meter. Other

reagents and solvents were used as supplied.

Dissolution of synthetic oligonucleotide.

The synthetic 16-mer d(TCAG),(CTGA), was obtained from Shanghai Sangon Biological
Engineering Technology & Services Co., Ltd. The lyophilized powder was dissolved in buffer (20
mM Mops, 150 mM NaCl, 50 mM MgCl,, pH 6.5), heated to 94 °C and slowly cooled to room
temperature. After centrifugation the supernatant, containing the dissolved oligonucleotide, was
decanted. Concentration was determined by UV/Vis, using €3¢0 =31.2 OD/ug.

Control and additional experiments (Table 1)

Table S1 Control and additional experiments®

Catalysts and Modification Yield(%)”
DNA source = Herring sperm 90
DNA(3.3 mg mL"") 92
DNA(2.0 mg mL") 70
DNA(1.0 mg mL") 45
DNA(0.5 mg mL") 28
Without DNA 0
NaCl(3.3 mg mL™") 0
MgCl,(3.3 mg mL™) 0
FeCl;(3.3 mg mL™) 0
CaCly(3.3 mg mL") 0
H;P0,(3.3 mg mL") 0
Synthetic DNA® 87
Synthetic DNA? 63
MOPS, pH = 6.5, without DNA Trace
Substrate = acetone Trace
Substrate =acetophenone 0
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“ Except as noted otherwise, all experiments were carried out between 0.5 mmol

p-nitrobenzaldehyde and 0.5 mL of nitromethane in 3 mL of super-pure water with salmon testes
DNA (3.3 mg mL™) at 12 °C for 8h. ? Isolated yields were the average values of duplicate
experiments (standard deviation: 24%). © Synthetic DNA = synthetic duplex d(TCAG),(CTGA),
(2.8 mM), p-nitrobenzaldehyde (46.4 mM), nitromethane (186.0 mM). Buffer: 20 mM MOPS, pH
= 6.5, 150 mM NacCl, 50 mM MgCl, d Synthetic DNA = synthetic duplex d(TCAG),(CTGA),
(0.28 mM), p-nitrobenzaldehyde (46.4 mM), nitromethane (186.0 mM). Buffer: 20 mM MOPS,
pH =6.5, 150 mM NacCl, 50 mM MgCl,,

UV/Vis spectra of the synthetic DNA (Figure 1)
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Figure S1. UV/Vis spectra. The synthetic duplex d(TCAG),(CTGA), before reaction (Solid line)
and the recovered aqueous (hashed line). The solution was buffered (20 mM MOPS, pH = 6.5, 150
mM NaCl, 50 mM MgCl,).

Determination of the pH value of DNA aqueous solution. (Table 2)

The pH value of salmon testes DNA solution was recorded on a pHS-3C precision acidity meter
calibrated by NaH,PO,/Na,HPO, standard buffer solution (pH = 6.86, 25 °C) and Na,B,0;-10H,0O
(pH =9.18, 25 °C) standard buffer solution.

Table S2 Determination of the PH value of DNA aqueous solution

Catalyst system pH?
Catalyst Reactiom medium No substrate Substrate added
Oh 2h 8h
DNA 3 mLsuper-pure water 6.82 6.73 6.72 6.79
DNA 30mM MES,pH=5.5 5.63 5.63 5.62 5.69
Synthetic duplex d(TCAG),(CTGA),? 6.42 6.28 6.26 6.21
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“ All experiments were carried out between 0.5 mmol p-nitrobenzaldehyde and 0.5 mL
nitromethane in 3 mL of reaction medium with salmon testes DNA (3.3 mg mL'l) at 25 °C, pH
vaules were the average values of duplicate experiments (standard deviation: +-2%). * Reaction
medium: 20 mM MOPS, pH = 6.5, 150 mM NacCl, 50 mM MgCl,.

Procedure of catalyst recycles.

To an aqueous MES buffer solution (20 mM, pH = 5.5) was added DNA (Herring sperm DNA,
purchased from BIO BASIC INC, DNA content >90% or Salmon testes DNA 10 mg, purchased
from Sigma, 17.5 Ajgo units/mg). After 10 minutes, 0.5 mmol of p-nitrobenzaldehyde in 0.5 ml of
CH;3;NO, was added. After the mixture was heated at 37 °C for 12 h, the mixture was extracted
three times with ethyl acetate. The combined organic extracts were dried using anhydrous Na,SO4
and evaporated under reduced pressure; the residue was then purified by column chromatography
over silica gel to afford the corresponding Henry product with high purity (run 1).

The corresponding recovered aqueous solution was used as the reaction medium for the next run.
To this recovered aqueous solution, 0.5 mmol of p-nitrobenzaldehyde in 0.5 ml of CH3;NO, was
added. After the mixture was heated at 37 °C for 12 h, the mixture was extracted three times with
ethyl acetate. Repeating the procedure described above, the corresponding products were obtained.
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Characterization data for the products.

OH 2-nitro-1-(4-nitrophenyl)ethanol (Table 2; Entry 1)
/@/K/Noz 'H NMR (CDCls, 300 MHz, ppm): 6 = 8.25 (d, J = 8.4 Hz, 2 H), 7.61 (d, J
= 8.4 Hz, 2 H), 5.62-5.57 (m, 1 H), 4.59-4.53 (m, 2 H), 3.18 (br, 1 H). °C
OaN NMR(CDCls, 75 MHz, ppm): 6 = 70.1, 80.7, 124.3, 127.1, 145.1, 148.3.

IR (KBr film, cm'l): v=13401, 2919, 1555, 1416, 1382, 1349, 1086, 856, 754, 727, 697.
HRMS:calcd for CgHgN,Os: 212.0433, found: 212.0443.

oH 2-nitro-1-(2-nitrophenyl)ethanol (Table 2; Entry 2)
@K/Noz 'H NMR (CDCls, 300 MHz, ppm): 6 = 8.07 (d, /= 8.1 Hz, 1 H), 7.95 (d, J
\oz —7.8 Hz, 1 H), 7.77-7.65 (m, 1 H), 7.58-7.53 (m, 1 H), 6.06-6.03 (m, 1 H),
4.87 (dd, J=13.8, 2.1 Hz, 1 H), 4.56 (dd, /= 13.8, 7.8 Hz, 1 H), 3.70 (br,
1 H). *C NMR(CDCls, 75 MHz, ppm): 6 = 66.8, 80.1, 124.9, 128.7, 129.7, 134.3, 134.5, 147.0,
IR (KBr film, cm_l): v=23537, 1587, 1533, 1422, 1380, 1365, 1091, 1071, 866. HRMS: calcd for
CsHgN,05: 212.0433, found: 212.0452.

OH 1-(4-bromophenyl)-2-nitroethanol (Table 2; Entry 3)
/©/K/N02 'H NMR (CDCls, 300 MHz, ppm): 6 =7.54 (d, J= 8.1 Hz, 2 H), 7.29 (d, J
Br =8.1 Hz, 2 H), 5.45-5.42 (m, 1 H), 4.61-4.46(m, 2 H), 2.87 (br, 1 H). *C
NMR(CDCls, 75 MHz, ppm): 6 = 70.4, 81.0, 123.0, 127.7, 132.2, 137.2. IR

(KBr film, cm'l): v=3540,2922, 1592, 1554, 1489, 1412, 1344, 1292, 1212, 1075, 1011, 907,
825, 733, 646. HRMS: calcd for CgHgBrNOs: 244.9688, found: 244.9676.

oH 1-(4-chlorophenyl)-2-nitroethanol (Table 2; Entry 4)
/©/K/N02 "H NMR (CDCls, 300 MHz, ppm): d = 7.39-7.32 (m, 4 H), 5.45-5.42 (m, 1
cl H), 4.56-4.49 (m, 2 H), 3.03 (br, 1 H). *C NMR(CDCls, 75 MHz, ppm): J =
70.4, 81.1, 127.4,129.3, 134.9, 136.7. IR (KBr film, cm™): v = 3446, 2924,
2255, 1557, 1493, 1379, 1090, 1015, 909, 829, 735, 651, 530. HRMS: calcd for CgHgCINOs:

201.0193, found: 201.0194

OH 1-(3-chlorophenyl)-2-nitroethanol (Table 2; Entry 5)
no2 'HNMR (CDCl3, 300 MHz, ppm): 6 = 7.42 (s, 1 H), 7.34-7.33 (m, 2 H),
7.29-7.25 (m, 1 H), 5.46-5.43 (m, 1 H), 4.57-4.52 (m, 2 H), 2.30 (s, 1 H). °C
cl NMR(CDCl;, 75 MHz, ppm): 6 = 70.4, 81.1, 124.2, 126.3, 129.2, 130.4,

135.1, 140.2. IR (KBr film, cm™): v = 3563, 1597, 1557, 1477, 1422, 1378, 910, 739. HRMS:
caled for CgHgCINOs3: 201.0193, found: 201.0195.

1-(2-chlorophenyl)-2-nitroethanol (Table 2; Entry 6)

OH
©jK/N02 'H NMR (CDCls, 300 MHz, ppm): § = 7.67-7.64 (m, 1 H), 7.39-7.29 (m, 3
Cl
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H), 5.85-5.82 (m, 1 H), 4.67 (dd, J = 13.5, 2.1, Hz, 1 H), 4.46 (d, J = 13.5, 9.6, Hz, 1 H), 3.08 (br,
1 H). *C NMR(CDCls, 75 MHz, ppm): § = 68.0, 79.4, 127.6, 127.7, 129.8, 130.0, 131.6, 135.7.
IR (KBr film, cm™): v = 3589, 2924, 2256, 1557, 1473, 1442, 1416, 1379, 1344, 1285, 1211, 1131,
1086, 1037, 905, 734, 650, 610. HRMS: caled for CsHyCINOs: 201.0193, found: 201.0188.

1-(4-fluorophenyl)-2-nitroethanol (Table 2; Entry 7)
/©/K/ 'H NMR (CDCls, 300 MHz, ppm): 6 = 7.41-7.39 (m, 2 H), 7.14-7.09 (m, 2
H), 5.50-5.46 (m, 1 H), 4.82-4.78 (m, 1 H), 4.62-4.49 (m, 1 H), 2.99 (br, 1
H). *C NMR(CDCls, 75 MHz, ppm): 6 = 70.5, 81.3, 116.3, 128.0, 161.4, 164.7. IR (KBr film,

cm’ ). v=13445,2924, 1605, 1556, 1421, 1379, 1294,. 1226, 1160, 1076, 896, 838, 800, 724.
HRMS: calcd for CgHgFNO;: 185.0488, found: 185.0481.

2-nitro-1-phenylethanol (Table 2; Entry 8)
©/K/NO2 'H NMR (CDCl;, 300 MHz, ppm): 6 = 7.38-7.42 (m, 5H), 5.44 (dd, J=9.5,
3.2 Hz, 1 H), 4.57-4.62 (m, 1 H), 4.47-4.52 (m, 1 H), 3.24 (br, 1 H). °C
NMR(CDCls, 75 MHz, ppm): 6 = 71.0, 81.2, 126.0, 129.0, 129.0, 138.3. IR (KBr film, cm™): v =

3535,3032, 2920, 1554, 1495, 1453, 1418, 1379, 1290, 1212, 1066, 895, 764, 702, 608. HRMS:
calcd for CsgHgNO3: 167.0582, found: 167.0579.

oH 1-(4-methoxyphenyl)-2-nitroethanol (Table 2; Entry 9)
/©/K/N02 'H NMR (CDCls, 300 MHz, ppm): 8 = 7.31 (d, J= 8.7 Hz, 2 H), 6.91 (d,
J=8.7 Hz, 2 H), 5.41-538 (m, 1 H), 4.58 (dd, J= 12.9, 9.6, Hz, 1 H), 4.46
(dd, =129, 3.0, Hz, 1 H), 3.80 (s, 3 H), 2.69 (br, 1 H). *C NMR(CDCls, 75 MHz, ppm): & =
55.4,70.8, 81.3,114.5, 129.4, 130.4, 160.1. IR (KBr film, Cm—l): v=23464, 2934, 1553, 1514,
1462, 1420, 1379, 1304, 1249, 1178, 1076, 1030, 896, 834, 784, 731, 693. HRMS: calcd for
CoH{1NOy4: 197.0688, found: 197.0693.

oH 1-(2-methoxyphenyl)-2-nitroethanol (Table 2; Entry 10)
(IK/N% 'HNMR (CDCls, 300 MHz, ppm): 6 = 7.43 (d, J= 7.5 Hz, 1 H), 7.32-7.30
OMe (m, 1 H), 7.03-6.98 (m, 1 H), 6.91 (d, /= 8.1 Hz, 1 H), 5.63-5.60 (m, 1 H),
4.66-4.56 (m, 2 H), 3.88 (s, 3 H), 3.15 (br, 1 H). >C NMR(CDCl;, 75 MHz, ppm): § = 55.4, 67.8,
79.9, 110.6, 121.1, 126.1, 127.2, 129.8, 156.1. IR (KBr film, cm™): v = 3538, 3011, 2944, 1556,

1492, 1347, 1290, 1073, 1026, 910, 859, 735, 616. HRMS: calcd for CoH;;NO4: 197.0688, found
197.0691.

oH 2-nitro-1-p-tolylethanol (Table 2; Entry 11)
Q&Noz "H NMR (CDCls, 300 MHz, ppm): 6 = 7.27 (d, J= 7.8 Hz, 2 H), 7.20 (d, J =
e 7.8 Hz, 2 H), 5.43-5.39 (m, 1 H), 4.59 (dd, J= 9.9, 3.6 Hz, 1 H), 4.46 (dd, J =
9.9,3.3 Hz, 1 H), 2.70 (br, 1 H), 2.35 (s, 3 H). '*C NMR(CDCls, 75 MHz, ppm): 6 = 21.2, 71.0,

81.3, 126.0, 129.8, 135.3, 139.0. IR (KBr film, cm™): v = 3548, 3028, 2924, 1555, 1516, 1418,
1378, 1287, 1208, 1077, 910, 819, 734. HRMS: calcd for CoH;;NO5: 181.0739, found 181.0746.

-S6 -



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2008

oH 4-(1-hydroxy-2-nitroethyl)phenol (Table 2; Entry 12)
WNCZ 'H NMR (CDCls, 300 MHz, ppm): 6 = 7.26 (d, J = 8.7 Hz, 2 H), 6.84 (d, J =
HO 8.7 Hz, 2 H), 5.41-5.38 (m, 1 H), 5.05 (br, 1 H), 4.62-4.45 (m, 2 H), 2.74 (br,
1H). *C NMR(CDCls;, 75 MHz, ppm): § = 70.9, 81.4, 116.4, 129.5, 132.6,
156.7. IR (KBr film, cm'l): v = 3348, 2923, 2852, 1675, 1601, 1553, 1515, 1495, 1449, 1378,

1261, 1219, 1157, 1108, 1042, 910, 838, 734, 698. HRMS: calcd for CgHoNO,: 183.0532, found:
183.0538.

oH 2-(1-hydroxy-2-nitroethyl)phenol (Table 2; Entry 13)
©j&woz "H NMR (CDCls, 300 MHz, ppm): 6 = 7.19-7.10 (m, 2 H), 6.90-6.85 (m, 1
OH H), 6.73 (d, J=8.1 Hz, 1 H), 5.83 (br, 2 H), 4.95-4.85 (m, 2 H), 4.42 (t,J= 6.9
Hz, 1 H). Be NMR(CDCl;, 75 MHz, ppm): 0 = 39.5, 75.4, 116.4, 120.5, 121.7,
130.3, 130.5, 153.6. IR (KBr film, cm™): v = 3446, 3043, 2923, 1597, 1556, 1505, 1458, 1433,

1380, 1340, 1273, 1233, 1109, 840, 758, 630. HRMS: calcd for CsHgNO,: 183.0532, found:
183.0526.

OH 1-(naphthalen-6-yl)-2-nitroethanol (Table 2; Entry 14)
N°2 '"H NMR (CDCls, 300 MHz, ppm): 6 = 8.05 (d, J= 8.4 Hz, 1 H),
7.93-7.86 (m, 2 H), 7.77 (d, J=3.9 Hz, 1 H), 7.63-7.50 (m, 3 H),
6.29-6.25 (m, 1 H), 4.73-4.67 (m, 2 H), 2.89 (br, 1 H). *C NMR(CDCl;, 75 MHz, ppm): = 68.3,
80.8, 121.9, 123.9, 125.5, 126.1, 127.0, 129.3, 129.3, 129.6, 133.68, 133.73. IR (KBr film, cm™):

v=3558, 3062, 2922, 1552, 1513, 1418, 1378, 1277, 1204, 1097, 911, 802, 780, 738, 650, 622.
HRMS: calced for C,H;1NO;: 217.0739, found: 217.0736.

oH 2-nitro-1-(pyridin-3-yl)ethanol (Table 2; Entry 15)
| N NO, 'HNMR (CDCls, 300 MHz, ppm): 6 = 8.48 (s, 1 H), 8.40 (s, 1 H), 7.83 (d,J
N =7.8 Hz, 1 H), 7.36-7.30 (m, 1 H), 6.04 (br, 1 H), 5.54-5.50 (m, 1 H),

4.67-4.52 (m, 2 H). Be NMR(CDCls, 75 MHz, ppm): 0 = 68.4, 81.3, 124.1, 134.7, 135.6, 147.1,
149.1. IR (KBr film, cm’l): v=3128, 2922, 2750, 1553, 1482, 1427, 1380, 1222, 1084, 1031, 903,
855, 810, 711, 641. HRMS: calcd for C;HgN,O5: 168.0535, found: 168.0522.

OH 1-nitro-2-(pyridin-2-yl)propan-2-ol (Table 2; Entry 16)
| S NO, 'H NMR (CDCls, 300 MHz, ppm): 6 = 8.51 (d, J=4.2 Hz, 1 H), 7.76-7.73
= (m, 1 H), 7.54 (d, J=8.1 Hz, 1 H), 7.26-7.23 (m, 1 H), 4.97-4.93 (m, 2 H),

4.71-4.68 (m, 1 H), 1.62 (s, 3 H). °C NMR(CDCls, 75 MHz, ppm): 6 = 26.7, 73.8, 83.9, 119.5,
121.7, 137.5, 149.1, 161.1. IR (KBr film, cm™): v = 3556, 2926, 2362, 1736, 1699, 1651, 1556,
1378, 1296, 1159, 793, 752, 651. HRMS: calcd for CsH;oN,Os: 182.0691, found: 182.0682.

OH I-nitro-3-phenylpropan-2-ol (Table 2; Entry 17)
NO, 'H NMR (CDCl;, 300 MHz, ppm): 6 = 7.37-7.30 (m, 3 H), 7.25-7.18 (m,
2 H), 4.57-4.49 (m, 1 H), 4.30 (d, /=9.3 Hz, 2 H), 2.90-2.76 (m, 2 H), 2.50
(br, 1 H). *C NMR(CDCls, 75 MHz, ppm): 6 = 40.5, 69.6, 79.8, 127.4, 128.7, 129.0, 136.0. IR
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(KBr film, cm™): v = 3431, 2924, 1554, 1453, 1422, 1383, 1089, 756, 702. HRMS: calcd for
CoH;NOs: 181.0739, found: 181.0741.

OH 4-methyl-1-nitropentan-2-ol (Table 2; Entry 18)
>/\&N02 "H NMR (CDCls, 300 MHz, ppm): d = 4.42-4.33 (m, 2 H), 2.46 (br, 1 H),
1.87-1.78 (m, 1 H), 1.54-1.45 (m, 2 H), 1.26-1.18 (m, 1 H), 0.96 (d, J= 4.5 Hz,
3 H), 0.94 (d, J = 4.5 Hz, 3 H). C NMR(CDCl;, 75 MHz, ppm): d = 21.8, 23.1, 24.3, 42.5, 67.1,
81.1. IR (KBr film, cm™): v = 3416, 2960, 1557, 1467, 1384, 1296, 1206, 1144, 1089, 1045, 891,
848, 735, 646. HRMS: calcd for C¢H3NO3: 147.0895, found: 147.0889.
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"H NMR and “C NMR Spectrum of the products.

2-nitro-1-(4-nitrophenyl)ethanol (Table 2; Entry 1)
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2-nitro-1-(2-nitrophenyl)ethanol (Table 2; Entry 2).
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1-(4-bromophenyl)-2-nitroethanol (Table 2; Entry 3).
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1-(4-chlorophenyl)-2-nitroethanol (Table 2; Entry 4).
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1-(3-chlorophenyl)-2-nitroethanol (Table 2; Entry 5).
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1-(2-chlorophenyl)-2-nitroethanol (Table 2; Entry 6).
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1-(4-fluorophenyl)-2-nitroethanol (Table 2; Entry 7).
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2-nitro-1-phenylethanol (Table 2; Entry 8).
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1-(4-methoxyphenyl)-2-nitroethanol (Table 2; Entry 9).
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1-(2-methoxyphenyl)-2-nitroethanol (Table 2; Entry 10).
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2-nitro-1-p-tolylethanol (Table 2; Entry 11).
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4-(1-hydroxy-2-nitroethyl) phenol (Table 2; Entry 12).
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Supplementary Material (ESI) for Chemical Communications

2-(1-hydroxy-2-nitroethyl)phenol (Table 2; Entry 13).
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1-(naphthalen-6-yl)-2-nitroethanol (Table 2; Entry 14).

066
LEL]
939
13
aa7
L1%1]
87
T4
633
611
579
552
57
503
265
296
83
271
2%8
1,731
1.69%
4.687
1.671

<

— R

OH

—_—0.012

B
T
=TT
E H
= oEC
5_,’ i

aEmz
B0

i

"-ll"i 1"
{ i

]
;,:.ﬂi
e q

=

SERSRR
ERRERRR

NV

-S22 -

[ ]
Cwrrent Data Parsmmiers
i o TIERER
el 4
R i
FR - Arpuinitien Peresriees
et o
iy (L
I Tim L
RO B e BED BE-1N
e s
]
0L VINT = %]
b ELLY
4
i Inm.T g
IR . 155
Ll LR L
L 5ha¥
bl 11 o e
x £ 00 Lam:
e Bbd
n 2 20000t w
ain 0 AX00000 we
CREST LR el
L § 31500000 s
........ (ST TR T e—
il 15
By 3,00 waee
Al 1.0 o
o TS, aTGN0SE W
= [T p—
PoeRG) =alizil
s "
L .0 et
AR =1
B Lol
o B0 1 XISOT
3 = Pretrmiarg parasiers
§T 1352
L T
i Ew
A L]
B A0y
£l L]
B ta
10 ped mles paraeetens
320 o
¥ 000 £
&0 15553 som
BT M
£® <l g
" P4 -
PPHCH |3 P g
altm TR 10360 mefem



This journal is (c) The Royal Society of Chemistry 2008

Supplementary Material (ESI) for Chemical Communications

ki

am =} u-»mmm .uum mlm._....

Em Fm"_“ “..-m:-.-.w— _mn_.n exaflan

N,

OH

2-nitro-1-(pyridin-3-yl)ethanol (Table 2; Entry 15).
2
™

i |

L .

ziy

Bl W —
i
e

L LU
el —

saadf=ar “.. -4s ﬁw

-

J
E—
..||....|_.
] g

-S23 -



Supplementary Material (ESI) for Chemical Communications
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1-nitro-2-(pyridin-2-yl)propan-2-ol (Table 2; Entry 16).
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I-nitro-3-phenylpropan-2-ol (Table 2; Entry 17).
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4-methyl-1-nitropentan-2-ol (Table 2; Entry 18).
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