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Experimental Section

General: Unless otherwise noted, starting materials and solvents were purchased from Aldrich and
Acros, and used without purification. 'H and ?C NMR spectra were recorded on a Bruker 400 MHz
spectrophotometer in a deuterated solvent with TMS (8 = 0.00 ppm) or NMR solvent as the internal
reference unless otherwise specified. *'P NMR was recorded using 85% H;POy as an external
reference (in a insert). HPLC purification was carried out with a Zobax C18 reversed-phase column
(9.4 mmx25 c¢cm). Fluorescence spectra were recorded on a Shimadzu RF-5301 PC spectrofluorometer.
Absorption spectra were recorded on a Shimadzu UV-1700 UV/Vis spectrophotometer. Quartz
cuvettes were used in all fluorescence and UV studies. All pH values were determined by a UB-10
Ultra basic benchtopp H meter (Denver Instruments). For all reactions, analytical grade solvents were
used. Anhydrous solvents were used for all moisture-sensitive reactions. Mass spectra were recorded
on a Waters Micromass LC-Q-TOF micro spectrometer or an ABI4800 MALDI-TOF-TOF mass
spectrometer at the Georgia State University Mass Spectrometry Facilities.

1. Synthesis of Naphthalimide-based L ong-wavelength Boronic Acid Modified TTP (NB-TTP):

The first three steps were carried out following published procedures.'

Preparation of 4-aminomethylbenzyl alcohol:

4-(Hydroxymethyl)benzonitrile (1.0 g, 7.5 mmol) dissolved in dry THF (20 ml) was added slowly into
a suspension of LiAlH4 (866 mg, 22.8 mmol) in THF(20 ml) at RT. Foaming with bubble formation
was observed while stirring. The light yellow-green suspension was refluxed under N, overnight.
After cooling down to RT, MeOH (5 ml) was added to the suspension to quench the reaction. The
suspension generated foams while being stirred and cooled in an ice-bath. When no more bubble
formation was observed, NaOH (20%, 15 ml) solution was added into the suspension. The solution
became colorless while white precipitate was observed. The solution was concentrated in vaccuo and
the residue was suction filtered. The solid was repeatedly washed with CH,Cl,. The filtrate was
combined and washed with H,O. The organic phase was separated and concentrated on a rotavap.
White solid was obtained as product (1.0 g, 98% yield). The product underwent prolonged drying in
vaccuo to remove residue solvent before the next step reaction.

'H-NMR (CDCls): 8 7.31 (m, 4H), 4.67(s, 2H), 3.85(s, 2H), 1.76 (s broad, 3H)

BC-NMR (CDCL): 8 142.7, 139.9, 127.5, 127.5, 65.2, 46.4

Preparation of 4-boc-aminomethylbenzyl alcohol:

Into the solution of 4-aminomethylbenzyl alcohol (444 mg, 3.2 mmol) and triethylamine (0.47 ml, 3.3
mmol) in dry THF (5 ml) was added di-t-butyl dicarbonate (750 mg, 3.4 mmol) in dry THF (3 ml)
dropwise. The mixture was stirred at RT overnight and then concentrated on a rotavap. The residue
was dissolved in ethyl acetate (20 ml). The solution was sequentially washed with NaHSO, solution
(5%, x 1), saturated NaHCOj solution (x 1) and brine (% 1), and then dried over MgSQ,. Filtration and
solvent evaporation yielded a white powder product (720 mg, 94% yield).

'H-NMR (CDCls): 8 7.27 (m, 4H), 4.92 (s broad, 1H), 4.65 (s, 2H), 4.27 (d, 2H), 2.22 (s broad, 1H),
1.45 (s, 9H)

BC-NMR (CDCLy): 6§ 156.1, 140.3, 138.4, 127.8, 127.4,79.7, 65.1, 44.6, 28.6
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Preparation of (4-boc-aminomethylbenzyl) methansulfonate (2):

Into the solution of 4-Boc-aminomethylbenzyl alcohol (700 mg, 3.0 mmol) and triethylamine (0.86 ml,
6.2 mmol) in dry THF (12 ml) in an ice bath, MsCI (0.38 ml, 4.9 mmol) was added dropwise. The
mixture was stirred for 1 h in an ice bath. The solution was concentrated on a rotavap and the residue
was dissolved in 25ml of ethyl acetate. The solution was sequentially washed with NaHSO, solution
(5%, x 1), saturated NaHCOj; solution (x 1) and brine (X 1), and then dried over MgSQO,. After
filtration and solvent evaporation, a colorless oil product was obtained (896 mg, 96% yield), which
turned into white crystal after prolonged drying in vaccuo.

'H-NMR (CDCL): 8 7.35 (m, 4H), 5.22 (s, 2H), 4.95 (s broad, 1H), 4.33 (d, 2H), 2.91 (s, 3H), 1.46
(s, 9H)

PC-NMR (CDCly): 8 156.1, 140.7, 132.5, 129.4 128.0, 79.9 71.4, 44.4, 38.5, 28.6

Preparation of 4-amino-N-(4’-boc-aminomethylbenzyl)naphthalimide (3):

4-Amino-naphthalimide (820 mg, 3.85 mmol) in dry DMF (20 ml) was treated with 2 M NaOMe in
MeOH (3 ml) until it became a homogenous solution with a deep red color (took several minutes).
(4-Boc-aminomethylbenzyl) methansulfonate (1.21 g, 3.85 mmol) was then added. The solution was
stirred for 3 h and then worked up by adding H,O (100 ml). The suspension was extracted with ethyl
acetate (100 ml, x 2). The organic extractions were combined and concentrated into 100 ml. The
solution was washed with H,O (25 ml, x 3) and dried over MgSO,. The removal of solvent on a
rotavap gave an orange powder product (1.5 g, 90% yield).

'H-NMR (D¢-DMSO): 8 8.63 (d, 1H, J = 7.6 Hz), 8.44 (dd, 1H, J; = 7.2 Hz, J, = 0.8 Hz), 8.21 (d,
1H, J=9.2 Hz), 7.66 (t, 1H, J= 8.0 Hz,), 7.49 (s broad, 2H), 7.20 (m, 4H), 6.86 (d, 1H, J = 8.4 Hz),
5.19 (s, 2H), 4.06 (d, 2H, J= 6 Hz), 1.366 (s, 9H)

PC-NMR (D¢-DMSO): 8 163.8, 162.9, 155.7, 152.9, 138.8, 136.4, 134.2, 131.2, 129.8, 129.5, 127 .4,
126.9, 124.0, 121.7,119.4, 108.2, 107.3, 77.7, 43.1, 42.2, 28.2.

MS (ESI-): mVz (%) = 430.3 (100) [M-H]".

Exact mass: C,5H,4N304 calc. 430.1767; found 430.1778

Preparation o f4-(2-bromobenzyl)amino-N-(4’-boc-aminomethylbenzyl)naphthalimide (4):
4-Amino-N-(4’-Boc-aminomethylbenzyl)naphthalimide (3) (1.50 g, 3.49 mmol) and sodium hydride
(60% dispersed in mineral oil, 306 mg, 7.66 mmol) were mixed in dry DMF (20 ml). The mixture was
stirred for 5 min and then 2-bromobenzyl bromide (870 mg, 3.49 mmol) was added. The mixture was
stirred for 3 h before quenching with water (150 ml). The suspension was extracted with ethyl acetate
(25 ml, x 3). The organic extractions were combined and washed with water (50 ml). After separation,
the organic solvent was removed on a rotavap and the residue was purified on a silica gel column
(ethyl acetate/hexane, 1:4). A yellow powder product (840 mg, 40% yield) was obtained.

'H-NMR (Ds-DMSO): & 8.58 (d, 1H, J=7.2 Hz), 8.43 (d, 1H, J = 8.4 Hz), 8.13 (d, 1H, J= 8.4 Hz),
7.64~7.61 (m, 2H), 7.49 (d, 2H, J = 8.0 Hz), 7.37 (dd, 1H, J; = 7.6 Hz, J, = 1.6 Hz), 7.30~7.28 (m,
1H), 7.27~7.18 (m, 2H), 6.68 (d, 1H, J = 8.4 Hz), 5.78 (s, 1H), 5.33 (s, 2H), 4.75 (s, 1H), 4.69 (d, 2H,
J=5.6Hz),4.24 (d, 2H, J=5.6 Hz), 1.43 (s, 9H)

PC-NMR (D¢-DMSO): 8 164.8, 164.2, 156.0, 149.1, 138.0, 137.2, 136.1, 134.7, 133.5, 131.6, 130.0,
129.8, 129.5, 129.3, 128.1, 127.8, 126.2, 125.2, 123.8, 123.4, 120.6, 111.3, 105.3, 79.6, 48.3, 44.7,
43.2,28.6

MS (ESI+): m/z (%) = 600.5 (100) [M+H]".

Exact mass: C3,H31BrN;O4 calc. 600.1498; found 600.1504

Preparation of 4-(2-dihydroxylboryl-benzyl)amino-N-(4’-boc-aminomethylbenzyl)naphthalimide (5):

4-(2-Bromobenzyl)amino-N-(4’-boc-aminomethylbenzyl)naphthalimide (4) (391 mg, 0.65 mmol),
PdCl,(dppf) (160 mg, 0.20 mmol), bis(neopentyl glycolato)diboron (368 mg, 1.63 mmol) and KOAc
(198 mg, 2.02 mmol) were mixed in a dry flask under N,. Anhydrous DMSO (5 ml) was injected into
the mixture. The solution was heated at 80~85°C under N, for 5 h. Then the solution was cooled
down to RT. Water (25 ml) was then added to quench the reaction. The solution was extracted with
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ethyl acetate (25ml, x 2). The extractions were combined, washed with water (25ml, x 2) and
concentrated on a rotavap. The residue was purified on a silica gel column, and the crude product was
eluted out by ethyl acetate/MeOH = 10:1. The crude product was further purified on two 20 x 20 cm
preparatory TLC plates (ethyl acetate/MeOH = 5:1). The orange fluorescent band (R¢ = 0.1~0.5) was
cut out and extracted with MeOH. Orange color solid product was obtained (167 mg, 45% yield)
'H-NMR (MeOD): & 8.22 (d, 1H, J= 8.0 Hz), 8.04 (d, 1H, J=8.8 Hz), 7.58 (d, 1H, J= 7.2 Hz), 7.42
(d, 2H, J=7.6 Hz), 7.33~7.25 (m, 4H), 7.19~7.16 (m, 3H), 6.17 (d, 1H, J= 8.4 Hz), 5.30 (s, 2H), 4.55
(s, 2H), 4.15 (s, 2H), 1.42 (s, 9H)

BC-NMR (MeOD): 8 167.8, 166.2, 164.7, 158.7, 141.6, 139.5, 138.9, 133.6, 130.9, 129.4, 129.1,
129.0, 128.8, 128.3, 127.5, 126.4, 119.6, 104.0, 101.8, 80.3, 47.7, 45.0, 43.8, 30.9, 28.9

MS (ESI-): mVz (%) = 564.3 (100) [M-H]".

Exact mass: C3,H31BN;O¢ calc. 564.2306; found 564.2310

Preparation of 4-(2-dihydroxylboryl-benzyl)amino-N-(4’-aminomethylbenzyl)naphthalimide (6):
4-(2-Dihydroxylboryl-benzyl)amino-N-(4’-Boc-aminomethylbenzyl)naphthalimide (5) (390 mg, 0.69
mmol) was suspended in CH,Cl, (12 ml) and TFA (1.2 ml, 15.6 mmol) was added in one-shot. The
mixture was stirred at RT for 0.5 h and then concentrated o rotavap. The residue was washed with a
saturated K,COj; solution. Then the residue was dissolved in methanol and loaded on two 20 x 20 ¢cm
preparatory TLC plates. 100% ethyl acetate was used to develop first. Later, ethyl acetate/MeOH (5:1)
was used to develop the plate. The orange fluorescent band (R¢ = 0.2~0.3) was cut out and extracted
with MeOH. An orange color solid product was obtained (210 mg, 66% yield).

'H-NMR (MeOD): 8821 (d, 1H, J = 6.8 Hz), 8.03 (t, 1H, J = 4 Hz), 7.58 (d, 1H, J = 7.2 Hz),
7.44~7.37 (m, 4H), 7.29~7.25 (m, 4H), 7.17 (t, 1H, J= 7.2 Hz), 6.16 (d, 1H, J= 8.8 Hz), 5.32 (s, 2H),
4.55 (s, 2H), 3.86 (s, 2H),

BC-NMR (MeOD): 8 167.8, 166.1, 141.6, 140.2, 138.8, 133.6, 130.9, 129.4, 129.3, 129.2, 128.9,
127.5,126.3,119.4, 103.8, 101.8, 47.9, 45.5, 43.8

MS (ESI-): m/z (%) = 492.3 (100) [M-H-2H,0+2MeOH], 478.3 (70) [M-H-H,0+MeOH] ,464.3 (50)
[M-H].

Exact mass: C,7H,3BN;04 calc. 464.1782; found 464.1796

Preparation of 4-(2-dihydroxylboryl-benzyl)amino-N-(4’-azidoacetyl-aminomethylbenzyl)naphthali-
mide (7):

4-(2-Dihydroxylboryl-benzyl)amino-N-(4’-aminomethylbenzyl)naphthalimide (6) (210 mg, 0.45
mmol), EDCI (170 mg, 0.90 mmol), and azidoacetic acid (91 mg, 0.90 mmol) were mixed in
anhydrous DMF (10 ml). The mixture was stirred at RT under N, for 1 h. The solution was
concentrated by oil pump at 35 °C. The residue was rinsed with H,O and then saturated K,CO;
solution. After that, the residue dissolved in ethanol was loaded on two 20 x 20 cm preparatory TLC
plates and 100% ethyl acetate was used to develop first. Later, ethyl acetate/MeOH (10:1) was used to
develop the plate. The orange fluorescent band (Ry= 0.2~0.3) was cut out and extracted with MeOH.
An orange color solid product was obtained (241 mg, 98% yield).

'H-NMR (MeOD): 6 8.23 (d, 1H, J=7.2 Hz), 8.06 (d, 1H, J= 8.4 Hz), 7.59 (d, 1H, J= 6.8 Hz), 7.42
(d, 2H, J="7.6 Hz), 7.33 (d, 2H, J= 8.0 Hz), 7.27 (t, 2H, J= 7.6 Hz), 7.21~7.17 (m, 3H), 6.19 (d, 1H,
J=8.8 Hz), 5.30 (s, 2H), 4.55 (s, 2H), 4.34 (s, 2H), 3.88 (s, 2H)

PC-NMR (MeOD): 6§ 170.1, 167.8, 164.6, 141.5, 139.3, 138.9, 138.2, 133.6, 130.9, 129.4, 129.2,
128.9, 128.8, 127.6, 126.5, 119.8, 104.3, 101.8, 53.1, 47.5, 44.2, 44.0, 43.8, 30.9, 18.5

MS (ESI-): m/z (%) = 547.3 (100) [M-HJ, 561.3 (50) [M-H-H,O+MeOH].

Exact mass: C,oH4BNgOs calc. 464.1782; found 464.1796

Preparation of NB-TTP:

4-(2-dihydroxylboryl-benzyl)amino-N-(4’-azidoacetyl-aminomethylbenzyl)naphthalimide (7) (10 mg,
0.018 mmol) and M-TTP (10 mg, 0.017 mmol) were mixed in a flask under N,. MeOH/H,0 (1:1, 200
ul) was injected into the flask later to suspend the mixture with stirring. TBTA (1.7 mg, 0.0033 mmol)
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and CuBr solution (0.24 mg, 0.0017 mmol) in 50 ul DMF were added later. The reaction mixture was
sonicated for several minutes and then stirred at RT under N, for 5 h. The mixture was diluted by
adding 1 ml of H,O and then centrifuged at 13.5 krpm for 15 min. The aqueous supernatant was
collected and the residue was repeatedly extracted with 100 mM NH NH4HCO; buffer pH 8.0 until the
extraction was no longer deep orange. The aqueous extractions were combined and purified by HPLC
(C18 RP preparatory column). Elution condition: 100 mM NH4HCO; buffer pH 8.0 /CH;CN (3
ml/min), 0-10 min (CH;CN 10%), 10-30 min (CH;CN, 10-100%), 30-40 min (CH;CN, 100%),
40—45 min (CH;CN, 100-10%), 45-55 min (CH3CN, 10%). Rt = 17.5-22.5 min. The collected fraction
was lyophilized into orange color powder. The product was washed with MeOH and ice-cold water to
remove residual starting material. Further purification of NB-TTP could be achieved by MeOH
precipitation of the saturated aqueous solution. A bright red-orange colored powder was obtained as
pure product (5 mg, 25% yield)

*'P-NMR (D,0, internal standard: 85% H;PO,): 6 -5.41,-10.31, -18.60

"H-NMR (D,0/MeOD = 2:1, Watergate solvent suppression): 6 8.17 (d, 1H, J= 7.6 Hz), 7.91 (d, 1H,
J=9.2 Hz), 7.7~7.5 (m, 2H), 7.1~7.5 (m, 9H), 6.07 (d, 1H, J = 9.2 Hz), 5.95 (t, 1H), 5.25 (s, 1H),
4.3~4.0 (m, 3H), 2.94 (t,2H) , 2.47 (t, 2H), 2.16 (t, 2H)

MS (ESI-): m/z 10323 (100) [M-H-2H,O-HPO;], 11123 (20) [M-H-2H,0], 1134.3
[M-H-3H,0+MeOH], 1054.3 [M-H-3H,0+MeOH-HPO;]

MS (MALDI linear mode): myz 1112.57 (100) [M-H-2H,07’, 1032.97 (45) [M-H-2H,0-HPO;]

Exact mass: [M-H-2H,0] C4sH4;BNgO;gP5 calc. 1112.1954; found 1112.1940;

2. Photo stability test of boronic acid 7:

Solution of boronic acid 7 (1x10°° M) in 0.1 M phosphate buffer at pH 7.4 was prepared. Using the
Time Course function of Shimadzu RF-5301 PC spectrofluorometer, excitation wavelength was fixed
at 490 nm. Both excitation and emission slits were set at 5 nm. The fluorescence intensity
measurements were taken every 0.3 s at two wavelengths (540 and 570 nm) and the fluorescence was
monitored for 3600 s [Fig. S1 (a)]. The entire fluorescence spectrum was scanned at the end point [Fig.
S1 (b)]. It can be seen that the fluorescence intensity was constant at both tested emission wavelength
(540 and 570 nm) and the fluorescence profiles overlap very well after constant irradiation for 1 h and
2 h.

Time Course Photostability Study of Photostability of Boronic Acid 7
350 Boronic Acid 7
—+—em: 540nm 300
300 - —=—em: 570nm 250 - i - ;:
T e ST T T G 3 -
g 250 1 2 200
8 200 8 l \
8 @ 150
g Q
£ 150 S
3 S 100 / \
T 100 [
50
50
0 0 ‘ :
500 550 600 650
0 500 1000 1500 2000 2500 3000 m355((150) wavelength (nm)
(a) (b)

Fig. S1 Photostablity studies of boronic acid 7

3. NB-TTP Fluorescence binding tests:

Solutions of NB-TTP (1x 10°° M) and NB-TTP (1x 10°° M) with D-fructose (0.1 M) were prepared in
0.1 M phosphate buffer at pH 7.4, respectively. These two solutions were mixed in ratios to give the
desired D-fructose concentrations (10~ to 0.1 M). 3 ml of each mixed solution was used to test the
fluorescence intensity several minutes after mixing. Eight points were collected for the calculation of
the apparent binding constant K, assuming a 1:1 complex formation mechanism. These studies were
run in triplicate.

The binding constants were determined using the following equation:
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Io/(I-1y)=(ep/ep.sKa) * 1/[fructose]+ ep/ep_s
where Iy is fluorescence intensity of NB-TTP solution; I is NB-TTP fluorescence intensity upon adding
sugar, eg is fluorescence correlation factor of NB-TTP; ez-s is the fluorescence correlation factor of
NB-TTP-fructose complex; K, is the binding constant; [fructose] is the sugar concentration.

4. Primer extension using the Klenow fragment for MALDI-TOF-M S studies:

14-nt Primer (16 uM), 21-nt template (6.8 uM), Klenow (0.1 units/ul), TTP (0.3 mM) or NB-TTP (0.3
mM), and three other dNTPs (0.3 mM each) in total volume of 100 ul were incubated at 37°C for an
hour. The prepared DNAs were purified using Microcon YM-3 centrifugal filter (Millipore Corp.) to
remove dNTPs and other low molecular weight molecules. The harvested DNA was further purified
by 5M NH4OAc/ethanol precipitation (three times) as a way to replace metal ions with ammonium as
the phosphate counterions.” The DNA pellet was dissolved in 10 pl for submission for
MALDI-TOF-MS analysis. The oxidative deborylated NB-TTP-DNA sample was prepared by adding
0.25 wl of H,O; solution (100 mM) into 5 pl of NB-TTP DNA solution. The MALDI mass spectral
results with insulin as the internal standard are shown as following:

4700 Linear Spec #1 MC=>BC=>MC[BP=41419,3621]
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Fig. S2.1 MALDI-TOF-M S of primer extension using natural TTP
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Fig. S2.2 MALDI-TOF-MS of primer extension using NB-TTP
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Fig. S2.3 MALDI-TOF-M S of primer extension using NB-TTP, followed by treatment with
H20>

5. PAGE analysis of primer extension:

A mixture of 14-nt primer DNA (50 uM), T4 polynucleotide kinase (0.5 units/ul, Biolabs, Inc.) and
7-32P-ATP (0.6 pl, from Perkin-Elmer Corp.) in 12 pl T4 kinase buffer solution was incubated at 37 °C
for 1 h. The **P-labeled DNA was purified using Microcon YM-3 centrifugal filter (Millipore Corp.)
to remove low molecular weight molecules. Using a similar primer extension protocol as previously
described, the 32p_labeled primer alone, reaction mixture without enzyme, reaction mixture without
dNTPs, reaction mixture with both enzyme and natural dNTPs and reaction mixture with NB-TTP, the
other 3 dNTPs and enzyme were incubated at 37 °C for 1 h. The reactions were quenched with 2x
DNA loading dye. 3 ul of samples from each reaction were taken and run on 15% PAGE at 300V for 3
h. Later, the gel was isolated, fixed and dried. The film was developed after autoradiography with the
dried gel for overnight.
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6. NB-TTP-DNA Fluorescence binding test:

1) Double stranded NB-TTP-DNA binding test:

Primer (7 pM), Template 0~7 (7 puM), Klenow (0.1 units/ul), NB-TTP (125 uM), and three other
dNTPs (0.3 mM each) in total volume of 200 pl were incubated at 37 °C for an hour. After purification
of the DNA through membrane filtration and NH4OAc/ethanol precipitation three times, the
orange-color DNA pellet was dissolved in 50 pl of H,O. 45 pl of the NB-TTP-DNA solution was
diluted by 4.5 ml 0.1 M phosphate buffer (pH 7.4) to make theoretical concentration of 0.5 uM
solution. D-fructose was added into the DNA solution with concentration increasing from 10 to 0.1
M. 1 ml of solution was used to test the fluorescence intensity several minutes after mixing. Each test
was triplicated (Fig. S3.1).

Double Stranded Boronic Acid DNA-Fructose
Binding

1.9

1.8 1

1.7 .|_

1.4 1
1.2 :

0 1 2 3 4 5 6 7
DNA Sequence

Fig. S3.1 Fluorescent binding tests of double stranded NB-TTP-DNA with D-fructose in 0.1M pH 7.4

phosphate buffer (Ae: 490 nm)

H
(@]
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2) Single stranded NB-TTP-DNA binding test:

Primer (21 uM), Template 0~7 (7 uM), Klenow (0.1 units/ul), NB-TTP (125 uM), and three other
dNTPs (0.3 mM each) in total volume of 200 pl were incubated at 37 °C for an hour. After purification
of the DNA through membrane filtration and NH4OAc/ethanol precipitation three times, the
orange-color DNA pellet was dissolved in 50 pl of H,O. 45 pl of the NB-TTP-DNA solution was
heated at 90°C for 1 min, then quickly cooled down in ice bath and diluted by 2.5 ml 0.1 M phosphate
buffer (pH 7.4) to make theoretical concentration of 0.5 uM solution. 0.5 ml of NB-TTP-DNA
solution was mixed with 0.5 ml of phosphate buffer (blank) or 0.5 ml of D-fructose phosphate buffer
solution (0.2 M), respectively. 1 ml of NB-TTP-DNA/fructose solution was tested the fluorescence
intensity several minutes after mixing. The fluorescence intensity was divided by that of the blank to
calculate the increasing fold. Each test was triplicated (Fig S3.2).
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Single Stranded Boronic acid DNA-Sugar Binding
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Fig. S3.2 Fluorescent binding tests of single stranded NB-TTP-DNA with saccharides in 0.1M pH 7.4
phosphate buffer (Aex: 490 nm)
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APPENDIX: NMR and MS Spectra
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HsN Date_ 20080304
Time 11.03
INSTRUM spect
. PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT €DCl3
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
OH AQ 3.9584243 sec
RG 228.1
DW 60.400 usec
DE 7.00 usec
TE 298.2 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
Nucl 1H
Pl 12.80 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 32768
SF 400.1300086 MHz
Il | WDW EM
SSB 0
| LB 0.30 Hz
| B 0
| PC 1.00
e |
T T T T T T T T T T T T T T T T
6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 ppm
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127.49
127.46

— 142,72

— 130.88
77.55
77.43

H,oN

OH

77.23
76.91

<

—65.16

— 46.37

BRGRER
(<O

Current Data Parameters

NAME YXC-III-68 C13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080304
Time 11.13
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 65536
SOLVENT D20

NS 282

DS 4

SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 32768

DW 20.850 usec
DE 7.00 usec
TE 298.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

PL1 -3.00 aB

SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 14.00 4B
PL13 14.00 4B
SFO2 400.1316005 MHz

F2 - Processing parameters

100.6127498 MH=z

T T
160 150 140 130 120 110 100 90 80

S10

W EM
S5B 0
LB 1.00 Hz
GB 0
PC 1.40
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- @0 ©
23838 &8
et -9

a
=
——4.920
——4.646
<<

BocHN

OH

3 85538

o e

| \%ﬂ// Current Data Parameters
NAME ¥YXC-TIII-70
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080308
Time 18.08
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG TL.8
DwW 60.400 usec
DE 7.00 usec
TE D07 T
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1l 1H
Pl 12.80 usec
PL1 0.00 dB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300076 MHz
WDW EM
SSB 0
LB 0.30 Hz

il GB 0
lL_J PC 1.00

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

gls e e

T
3.5 3.0 25 2.0 1.5 1.0 0.5

BB

ppm
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156.14

o = o ™

o~ ~= MmN
.. . ~un oo
o ~o~ . .
- m ™o G~~~ 0
- e e~

BocHN

OH

65.08

44.56

28.58

BRGRER
CX8

Current Data Parameters

Aasasznasazas:
I I

Rt St R AL LS il AR R AR

T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

S12

10

ppm

NAME YXC-III-70 C13 APT
EXPNO T
PROCNO 1
F2 - Acquisition Parameters
Date_ 20080308
Time 18.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG jmod
TD 65536
SOLVENT CcDC13
NS 128
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 26008
DW 20.850 usec
DE 7.00 usec
TE 297.8 K
CNST2 145.0000000
CNST11 1.0000000
D1 2.00000000 sec
dzo 0.00689655 sec
DELTA 0.00001019 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
NuCl 13C
Pl 8.00 usec
2 16.00 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NuC2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 14.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127520 MHz
WDW EM
S5B 0
LB 1.00 Hz
B 4]

1.40
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BocHN

BRGRER
(<O

== o b4
38558 ;3 54 383 g
\V/ I V l I \I / | Current Data Parameters
NAME YXC-II-109
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20070616
Time 15.02
OMs INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8278.146 Hz
| FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 80.6
DW 60.400 usec
DE 7.00 usec
TE 298.2 K
| D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
s======= CHANNEL £f1 ========
NUCl 1H
Pl 12.80 usec
PL1 0.00 dB
| SFO1 400.1324710 MH=z
F2 - Processing parameters
sI 32768
| SF 400.1300053 MHz
| WDW EM
SSB 0
| I LB 0.30 Hz
I | I GB 0
A I A hL.J I L K: 1 " 00
T T T T T i T I 1 1 I L) I 1
85 80 30 25 20 15 10 05 00 -05 ppm

S b

75 70
5

'Y

g

SI3
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2 = > ]
g g #88 ERRER T T 5 B[ )K: :R
Current Data Parameters
NAME YXC-II-109 C13
EXPNO 1
BocHN PROCNO 1
F2 - Acquisition Parameters
. Date_ 20070616
h Time 16.12
INSTRUM spect
PROBHD 5 mm PABEBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CcDC13
NS 800
Ds 4
OMs SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 11585.2
DW 20.850 usec
DE 7.00 usec
TE 298.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NucCl 13cC
Pl 8.00 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
| ======== CHANNEL f2 ========
| CPDPRG2 waltzlé
Nuc2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 14.00 dB
PL13 14.00 4B
| SFO2 400.1316005 MHz
l F2 - Processing parameters
s1 32768
SF 100.6127527 MHz
it W EM
SSB 0
LB 1.00 Hz
GB 0
T T T ] I 1 I 1 I I Ll 1 1 T 1 T T 1 T 1 40
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 pmeC '
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aRGRER
SO

g 8 THIRRR g ] ey
g338as2aaasanganes 3 g2 3§  oe3Ed L g
\\V V 'N/ / V / V | V V W v | Current Data Parameters -[50
NAME = =] 'ﬂ
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
NHBoc Date_ 20071001
Time 13.27
INSTRUM spect
. PROBHD 5 mm PABBO BB-
PULPROG zg30
O N (@] TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 H=z
AQ 3.9584243 sec
RG 256
oW 60.400 usec
DE 7.00 usec
TE 298.2 K
NH; I D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 12.80 usec
PL1 0.00 4B
SFO1 400.1324710 MHz
F2 - Processing parameters
SI1 32768
SF 400.1300005 MHz
WDW EM
i | i | Sse 0
I l “ | LB 0.30 Hz
I l | GB 0
ll_ A l 2 i Y - L JL A EX. 408
T T i T I I T T T T T T T T T T T T T
9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 10 0.5 ppm
wdh 4 KB B8
LI : - g
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85 RS 8¥2R2RRs88 85 @ gooNNEoan - m
: 3 o 3 L] ot Bl © ~rco~in o
28 #3 BBISRRNEIST 85 £ ENEEEEREEE BR:U: : :R
Current Data Parameters
NAME SNS-1-10-C13
EXPNO 5
PROCNO 1
NHBoc
F2 - Acquisition Parameters
Date_ 20071001
Time 14.05
INSTRUM spect
O N O PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 512
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 16384
DW 20.850 usec
NH2 DE 7.00 usec
[ TE 298.2 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 13c
Pl 8.00 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
| | f I I PCPD2 70.00 usec
| I | I | PL2 -1.00 dB
| PL12 14.00 AB
| | PL13 14.00 4B
SFO2 400.1316005 MH=z
F2 - Processing parameters
ST 32768
" SF 100.6128177 MHz
DW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T L I T T T T f;g 1 Qg
170 160 150 140 130 120 110 100 20 70 60 50 40 30 20 10 0 ppm Z
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50%MeOH+0.5%NH3 17:14:0605-Jun-2009
XIAOCHUAN_YXC_E_ESI_NEG_WANG_060509 151 (2.805) 1: TOF MS ES-
430.3 543
100+
°
2111
162.1
329.2
m‘h‘ b phpprk ‘u‘l‘a il piqapil Liiys " ‘J‘l‘ Yo 1 o 4 ‘l‘ ‘|‘L‘ : ‘l\‘l‘l‘\ ‘“‘I\‘IA‘I A AT o Jofudutopin sy i il L, m A

R R R LA RAA RS AR RAR RN CARAR AR A bt o il st Mz
160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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50%MeOH+0.5%NH3 LeuEnk as ITSD 554.2615 Da 17:22:5605-Jun-2

XIAOCHUAN_YXC _E_ACCUMASS_ESI_NEG_WANG_060509 53 (0.982) AM (Cen,3, 80.00, Ar,6500.0,554.26,0.00); Cm (50:53) 1. TOF MS |

100~ *554.2615 2.0
9

430.1778
576.2299
446.1496 463.1687 570.2365 585.2595
[ PR ‘\“ I “ b | e “ ““‘1' “ Lok ‘L L i\ “ ‘l J i Lo s “ ‘I ‘ ;J “ L “‘ b | 1\ J\ ‘“ e Ll i o “ Ll ‘H “ Ly oy e J‘ | J\ e “‘ L L ;‘ ! ‘\ Ly I J “Hu‘ u‘\u;‘\ b Ly { Ly \L ’ ‘A I “‘ ‘\ ) J’ ‘L Lo ‘} wld ‘I / ‘4‘ L o J‘ ““ |

400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 60(
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RORER
(<O

Current Data Parameters

1.475

el

_—1.806
=
——0.000

NAME YXC-II-151
EXPNO 5
NHBOC PROCNO 1
F2 - Acgquisition Parameters
Date_ 20071013
Time 16.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
0 N O PULPROG zg30
TD 65536
SOLVENT cpCcl3
NS 16
DS 2
SWH 8278.146 Hz
| FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 287.4
DW 60.400 usec
NH DE 7.00 usec
TE 298.2 K
Dl 1.00000000 sec
Br MCREST 0.00000000 sec
MCWRK 0.01500000 sec
| ======== CHANNEL £l ========
NuC1l 1H
| Pl 12.80 usec
PL1 0.00 aB
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 32768
SF 400.1300091 MHz
wDW EM
h | SSB 0
I LB 0.30 Hz
GB 0
ﬁ | J rC 1.00
A J

T T T T T T T 1 T T T T T T T T T T T

T T
95 90 8 65 60 55 50 4 35 30 25 20 15 10 05 00 ppm
: d

T P T
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164.50
——— 164.21
156 04
140 05
138.03
137.17
136.09
134.72
133.54
131.64
130.02
129.82
120.52
129.33
128.07
127.78
126.22
125.24

KQ/\NHBOC

&
é(sr

123.80
123.37
120.58
111.25
105.31

\\\\\\V////////

77.43

79.61
77.55
77.23
76.91

3

—48.33
— 44,67
TT——43.24
—— 28.60

BRGRER
(O

Current Data Parameters

T T T T T T
170 160 150 140 130 120

NAME YXC-ITI~-151 €13
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20071013
Time 18.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 1600
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
RG 11585.2
DwW 20.850 usec
DE 7.00 usec
TE 298.3 K
D1 2.00000000 sec
dil 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== (CHANNEL fl ========
| NUC1 13c
Pl 8.00 usec
PL1 -3.00 4B
SFOL 100.6228298 MHz
I ======== CHANNEL f2 ====z=====
CPDPRG2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 14.00 4B
PL13 14.00 dB
SF02 400.1316005 MHz
F2 - Processing parameters
32768
100.6127491 MHz
EM
0
1.00 Hz
GB 0
1 1 I 1 1 1-40
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100%MeOH+0.1%HCOOH

XIAOCHUANG_YXC_F_ESI_POS_WANG_060509 65 (1.208) Cm (64:65)

100+ 546.4
214.2 349.3
244.3
371.3
-
387.4
237.2
338.5
404.4
279.3
459.3
296.1
317.3 486.3
0 \\m“.\|\n‘l”h.hm..I.“I‘.1\|IH\l..\l].‘l.l\\L\uh.ul.\ln\.lln.ml..d.l..“u.“HhLL.m AL ‘LLHJ e Ju‘\....M‘J.ull‘]x.hm.. O TP PPN | Y AT P g oA g L1
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
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600.5
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600
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620

A Al sl WA

640

15:00:1805-Jun-2
1: TOF MS E

660

680.6
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100%MeOH+0.1%HCOOH LeuEnk as ITSD 556.2771Da
XIAOCHUANG_YXC_F_ACCUMASS_ESI_POS_WANG_060509 4 (0.074) AM (Cen,3, 80.00, Ar,6500.0,556.28,0.00); Cm (4:6)

100+

%

1554.2644

*,556.2771

572.3964
562.0283

578.2465

575.8451 580. 3134

584.2573

15:34:2405-Jun-2

1: TOF MS E
2.2
602.1453
600.1504
610.1913
590.4286 594.2209
me \M‘H Il H ‘HH‘M‘\M A \mu\u” I \\‘w“”\“u\‘\

554 556 558 560 562 564 566 568 570 572 574 576 578 580 582 584 586 588 590 592 594 596 598 600 602 604 606 608 610
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BRGRER
(O

gE892 58r8  EB s gg ® E g
§gER3Ic5ARARAREN 2B g 8§ % &  3En%as g IR 3
\“ \\\W% V | | | ‘ W ‘ \, / | Current Data Parameters
NAME YXC-III-7
EXPNO 1
NHBOC PROCNO 1
F2 - Acquisition Parameters
Date_ 20070912
Time 10.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
o N o PULPROG 2930
TD 65536
SOLVENT MeOD
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
o 60.400
DW f usec
NHOH DE 7.00 usec
TE 298.8 K
! D1 1.00000000 sec
1 B. MCREST 0.00000000 sec
OH MCWRK 0.01500000 sec
I ======== CHANNEL fl ========
NUC1l 1H
Pl 12.80 usec
PL1 0.00 dB
SFOl 400.1324710 MHz
d F2 - Processing parameters
ST 32768
SF 400.1300086 MHz
I 1 WDW EM
I SSB 0
I | 1B 0.30 Hz
| | GB 0
I _J / JL I JL . JL_A. i, e 1.00
T T T T T T H H 1455, ) T T T 1 T 1 T T T
6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 05 ppm

4 s
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[ Yo%)



Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2010

L4

328 8 3938888582838% §K N 88°I508°9NCNEIES : : : :
~oe rOOUN OB O~0d f { 2R OWnS 0 nNo b
582 8 =23333RAINSNRE 33 § $293322993353988 BR{U:K:E:R
Current Data Parameters
NAME YXC-III-7 C13
EXPNO 5
NHBOC PROCNO 1
F2 - Acquisition Parameters
Date_ 20070914
Time 9.17
N (@) INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT MeOD
NS 12213
DS 4
SWH 23980.814 Hz
FIDRES 0.365918 Hz
AQ 1.3664756 sec
NH RG 26008
DW 20.850 usec
OH DE 7.00 usec
I TE 299.8 K
B. D1 2.00000000 sec
OH dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
| i ======== CHANNEL fl ========
NUC1 13cC
| Pl 8.00 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
I s======= CHANNEL f2 ========
l CPDPRG2 waltz16
NUC2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
| | | PL12 14.00 dB
! | 1T | | PL13 14.00 dB
| | | SFO2 400.1316005 MHz
| | I 1 F2 - Processing parameters
I SI 32768
SF 100.6126133 MHz
DW EM
SSB 0
LB 1.00 Hz
T T T T T T T T T T T | R e iR it T T T T ‘;;(!;' 1 43
180 170 160 150 140 130 120 110 100 80 80 70 60 50 40 30 ppm *
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50%MeOH+0.5%NH3

XIAOCHUANG_YXC_G_ESI_NEG_WANG_060509 44 (0.817) Cm (40:45)

100+

%

260 280 300

320

340

360

380

400

546.3
536.3
463.2
. N L L |
420 440 460 480 500 520 540
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50%MeOH+0.5%NH3 LeuEnk as ITSD 554.2615 Da 16:00:1205-Jun-2009
XIAOCHUANG_YXC_G_ACCUMASS_ESI_NEG_WANG_060509 96 (1.782) AM (Cen,3, 80.00, Ar,6500.0,554.26,0.00); Cm (81:96) 1: TOF MS ES-
] 564.2310 3.58¢4
100
578.2449
554.2615
° 592.2562
Na
546.2229
608.2239
536.2195
l 622.2375 636.2438
O \““““‘\ S “ HM‘ Loy fy Jl il T ul ‘Hu\\‘hh‘““““““‘\‘m‘ A \\“M“‘ h‘\‘“\l‘\\ ‘m‘ﬂ“w‘m“ M‘]“u‘m‘ I 1“ ‘H‘\I‘ g \‘\‘I‘ \l‘\\.‘\“‘\”‘w“ 1“‘”\. “‘\Al“‘mlz

500 505 510 515 520 525 530 535 540 545 550 555 560 565 570 575 580 585 590 595 600 605 610 615 620 625 630 635 640 645 650
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~

o m
I5EE28E803 EEgERE g2 & gye & g L.x_)
JEEECARIIIRRRmERE 2 B ogagy  E3aannang g 2383 ge2
\N '\\\\VW/ V | \|/ l | W ‘ \V/ W Current Data Parameters

NAME ¥YXC-III-25
EXPNO 1
PROCNO 1
NH, ! F2 - Acquisition Parameters
Date_ 20071027
Time 14.19
INSTRUM spect
o N o PROBHD 5 mm PABBO BB-
PULPROG zg30
™D 65536
SOLVENT MeOD
CC : -
DS 2
SWH 8278.146 Hz
NH FIDRES 0.126314 Hz
OH AQ 3.9584243 sec
' RG 362
é/B“OH DW 60.400 usec
DE 7.00 usec
TE 298.7 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl1 ========
NUCl 1H
Pl 12.80 usec
PL1 0.00 aB
SFO1 400.1324710 MHz
F2 - Processing parameters
I SI 32768
\ | SF 400.1300091 MHz
WDW EM
I | SSB 0
| | LB 0.30 Hz
I L1 (o | & %
| I | o :
T T T T T T T T T T T T T T T 1 1
8.5 .5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm

s

LI

B @
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- — = w0 = - [ ] (-]
8  CognsaagnaRy B 8R2883IHYLIRAGRL - BR ER
2] SErooonfdsds 85 ggggggegsgsneg 3
Current Data Parameters
NAME YXC-III-25 Cl13
NH; EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
0 N (0] Date_ 20071027
Time 15.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 5120
NP{)H Ds 4
| SWH 23980.814 Hz
B. FIDRES 0.365918 Hz
OH aQ 1.3664756 sec
RG 32768
DwW 20.850 usec
DE 7.00 usec
TE 299.6 K
D1 2.00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
1T CHANNEL f]l ========
NUC1 13C
Pl 8.00 usec
PL1 -3.00 de
SFO1 100.6228298 MHz
======== (CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 14.00 dB
PL13 14.00 dB
SFO2 400.1316005 MHz
F2 - Processing parameters
32768
100.6126118 MHz
W EM
SSB 0
1.00 Hz
T I T T T T T I 1 T T T T T T T 1 1 | IGB 0
170 160 150 140 130 120 110 100 9 8 70 60 S50 40 30 20 10 0 ppm"C +-40
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50%MeOH+0.5%NH3

XIAOCHUANG_YXC_H_ESI_NEG_WANG_060509 191 (3.551) Cm (181:191)

100

%

265.0
273.0

289.0

385.0

446.3

464.3

478.3

492.3

Jol

508.3

P PP ELELY TR

500

522.3

il

520

542.3

AJm,dLh.JAJmJ.Jl“AJ ﬂlh“.A“uthullh.lmL“AL..MLAA.“.A)JANJ..HA.L bR bt s

540

560.3

560

574.3

592.4 634.3
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50%MeQOH+0.5%NH3 LeuEnk as ITSD 554.2615 Da 16:36:0805-Ju
XIAOCHUANG_YXC_H_ACCUMASS_ESI NEG_WANG_060509 153 (2.840) AM (Cen,3, 80.00, Ar,6500.0,554.26,0.00); Cm (147:153) 1: TOF
*:554.2615

100+

9

464.1796 576.2440
478.2029
492.2142
\ 560.1657
0 ‘ “l | “‘\‘HH“‘ u‘uu‘u“.“.‘\‘n‘}“\‘\‘\“"\\“‘l“‘n"w ‘n“ H‘\“‘\‘\H
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BRGRER
(<O

rB53E gs2p  BE 3Eae g
JERIARISANRALREE =X § § 33§ E3%55383 5
\w \NW V | | | | | \W Current Data Parameters
NAME YXC-III-14
EXPNO 5
o PROCNO 1
F2 - Acgquisition Parameters
N)K/N3 Date_ 20070923
H Time 15.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
o . P ™D 65536
SOLVENT MeOD
NS 16
DS . 2
SWH 8278.146 Hz
FIDRES 0.126314 H=
AQ 3.9584243 sec
NHL, RG 203.2
| DW 60.400 usec
B.. DE 7.00 usec
OH TE 298.2 K
| Dl 1.00000000 sec
| MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUC1 1H
Pl 12.80 usec
PL1 0.00 dB
I SFOL 400.1324710 MHz
F2 - Processing parameters
SI 32768
i SF 400.1300078 MHz
i WOW EM
’ I I] SSB 0
| LB 0.30 Hz
GB 0
J PC 1.00

T T T T T T T T 1 T T T 1 T

"W 8 A #
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=k n38e3IseaeLey 88 rR3523IREE-288 &
S —rRl LSRG LBR B D e rRinn - RO B® =1
3 SRELEELEE R REERE £ H¢eedgddnyigg = g BRUKER
Current Data Parameters
0 NAME YXC-TII-14 €13 (&)
)'K/N EXPNO 5
N 3 PROCNO 1
H F2 - Acquisition Parameters
Date_ 20070921
Time 22.15
o N 0 INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 12000
DS 4
NH SWH 23980.814 Hz
OH FIDRES 0.365918 Hz
! AQ 1.3664756 sec
B oH RG 32768
DW 20.850 usec
DE 7.00 usec
TE 298.4 K
Dl 2.00000000 sec
di1i 0.03000000 sec
| DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
zs======= CHANNEL fl ==s======
NUC1 13cC
P1 8.00 usec
PL1 -3.00 dB
SFO1 100.6228298 MHz
I ======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUCz2 1H
PCPD2 70.00 usec
PL2 -1.00 dB
PL12 14.00 dB
PL13 14.00 4B
| SFO2 400.1316005 MHz
' F2 - Processing parameters
ST 32768
SF 100.6126140 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
Ll I 1 T T T T 1 T T T T I T T T T T
180 170 160 150 140 130 120 110 100 70 60 5 40 30 20 10 0 -10 ppm’C 00
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50%MeOH+0.5%NH3
XIAOCHUANG_YXC_|_ESI_NEG_WANG_060509 31 (0.574) Cm (28:32)

100~ 547.3
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0\07
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591.3
351.0 529.3
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519.3 605.3
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335.0 388.9 429.2 4572 1923 538.3

404.9 472.9 "~ 508.3 H
O e W v A MM[I. (AR LA ARAA AR ! L 4 | SRR AL kLA ) N Aaptingia Mk i 17 it U Vil A AR ‘M‘H Mal AAWRIA m H“Ihm‘ulmm.
260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600
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50%MeOH+0.5%NH3 LeuEnk as ITSD 554.2615 Da 16:09:1805-Ju
XIAOCHUANG_YXC_|_ACCUMASS_ESI_NEG_WANG_060509 7 (0.130) AM (Cen,3, 80.00, Ar,6500.0,554.26,0.00); Cm (4:8) 1: TOF
- 547.1912
100
561.2071
ca\cL *
554.2615
575.2200
552.2035 564.2220
566.2409 580.2385
568.2050
538.1747
O “‘ L ‘\‘ “ ‘\‘ ‘\‘ “ m“ “ ‘m ‘\u “\ “\‘ w\u“ \u\“ ‘ ‘\m\h“m\‘\‘\ M‘\ H\‘\\ \‘\ L \“Mm‘ u‘\H ‘u ‘m L “ w‘n “\‘\ L ‘M i “\ \‘\‘ L \‘\\ ““\H“\ ‘\‘\ “\‘\ ‘\‘ \“\ ‘m | “
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536 538 540 542 544 546 548 550 552 554 556 558 586391 562 564 566 568 570 572 574 576 578 580 582 58 586



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

7.664
7591
7.572
7.562
7.427
7.408
7.347
7.329
7.309
7.259
7.247
7.238
7.151
7.130
6.078
6.055
5.952
5.248
4.312
4.078
4.065
4.047
4.022
3875
3.356
3.328
3.325
3.321
3,218
3.314
3.310
3.306
3302
3.299
3.295
3.292
3.288
3.260
2,955
2.937

N

B-TTP

ARSEAREAS & R I rrer T T A A T

10 9 8 7 6 5 4
We j |

BEEEER =Y B (@RE

oloini=irinir ~io ol Sledlovl

S35

2.09>-

2.0

2.32

~ 0w ‘ ::’i:i ,
— 00 O
oy < <t
L IEI'E!ifig%!l‘:::‘-.-:;lil
Current Data Parameters
NAME YXC-IV-46
EXPNC 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081228
Time 20.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG Zggpw5
TD 8192
SOLVENT D20
NS 571
DS 2
SWH 5592.841 Hz
FIDRES 0.682720 Hz
AQ 0.7324148 sec
RG 256
oW 89.400 usec
DE 7.00 usec
TE 299.4 K
D1 1.00000000 sec
D16 0.00010000 sec
D19 0.00020000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL fl ========
NUCl 1H
Pl 11.00 usec
P27 22.00 usec
PL1 -2.00 adB
PL18 .00 dB
SFO1 400.1318808 MHz
====== GRADIENT CHANNEL =====
GPNAM1 sine.100
GPNAM2 sine.100
GPX1 0.00 %
GPX2 0.00 %
GPY1 0.00 %
GPY2 0.00 %
GPZ1 34.00 %
o GPZ2 22.00 %
P16 1000.00 usec
i paa F2 - Processing parameters
ST 32768
0 ppmsr 400,1299861 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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B-TTP

i o
— ™ o
b~ i
3 : : (;a(?
' i ! B KER
Current Data Parameters
NAME YXC-IV-46 31P
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20081228
Time 16.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT D20
NS 3872
DS 4
SWH 64935.066 Hz
FIDRES 0.990830 Hz
AQ 0.5046772 sec
RG 20642.5
DwW 7.700 usec
DE 7.00 usec
TE 299.5 K
D1 2,00000000 sec
dll 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f1l ========
NUC1 31p
Pl 7.50 usec
PL1 -2.00 4B
SFO1 161.9674742 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 70.00 usec
PL2 ~1.00 dB
PL12 14.00 dB
PL13 14,00 dB
1 SFO2 400.1316005 MHz
I uli [F2 - Processing parameters
i d ! ' ST 32768
} s 161.9755066 MHz
WDW EM
SSB 0
LB 1.00 Hz
. GB 0
I troTrmr T r PC 1.40
-5 -10 -15 -20 ppm
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in 50%MeOH

YXC_IIl_81_ESI_NEG_WANG_040308 487 (4.818) Cm (452:490)

100 1032.3
1033.3
O\O,
1 1031.3
1054.3
1034.3 1112.3
1040.3 1055.3
1024.4 1050.3 1113.3 1134.3
1 1135.3
1014.3 11203 11333 1142.3 1150.2
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50%MeOH+50%H20+0.5%NH3, Naformate as standard 16:20:0011-Aug-2009
XIAOCHUAN_YXC_N_TTP_ESI_NEG_WANG_081109_04 194 (3.598) AM (Cen,3, 80.00, Ar,6500.0,1064.81,0.00); Sm (SG, 2x3.00); Cm (97:199) 1: TOF MS ES-
1032.2321 3.23e3

100+

1054.2092
952 2639 1134.1755
N 1112.1940
1076.1965 1156.1544
974.2462
| 928.8410
| 996.8255
1200.7742
1268.7655 1336.7285
1404.6814
1472.6542
1540.5889
1370.7089
1452.6578
m/z
1000 1050 1100 1150 1250 1350 1400 1450 1500 1550
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