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General method:

All reactions were performed in oven-dried flasks. Air and moisture-sensitive
compounds were introduced via syringes through a rubber septum under N,
atmosphere. All reagents were used as supplied commercially unless otherwise noted.
THF were distilled from sodium metal-benzophenone before use. Dichloromethane
was distilled over calcium hydride. Flash column chromatography was performed on
E. Merck silica gel 60 (230—400 mesh ASTM). Nuclear magnetic resonance spectra
were recorded in deuteriochloroform (CDCIl;) unless otherwise indicated, with
tetramethylsilane (TMS) as internal standard at ambient temperature on a Varian XL-

400 or XL-500 Spectrometer.

Preparation of Imidazolecarboxylic Acid Chlorides 2:
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Reaction conditions: (i) (CH30);CR, xylene, 130°C, 83—88%; (ii) R=H: (CH3;0),SO,,
NaHCOs3; R=Pr: (CH30);CCH3;, 84-90%; (iii) (a) 2.0 N NaOH, (b) HCI, 75-90%; (iv)
(a) Acy0, 95-100 °C; (b) SOCl,, reflux, then CH30H, 60—69%; (v) HCI, reflux,

80-93%; (vi) Oxalyl Chloride, CH;CN, 72—-85%.

5-imidazolecarboxylic acid chlorides 2 were prepared following Scheme SI.
Synthesis of 5-imidazolecarboxylic acid methyl esters 7 followed a literature
procedure with modification as shown in the reaction conditions of Scheme S1.'
General procedure for transformation of 5-imidazolecarboxylic acid methyl
esters 7 to acids 8: To 5-imidazolecarboxylic acid methyl esters 7b (1.60 g, 8.8 mmol)
was added concentrated hydrochloride acid (40 mL). The mixture was stirred and
refluxed for 3 h. After removal of hydrochloride acid under vacuum, the solid was
washed with CH3;CN/Et,O (v/v 1/1) to give product 5-imidazolecarboxylic acid 8b
(1.67 g, 93%). 'H NMR (500 MHz, DMSO-d6): the carboxylic acid proton was not
assigned, & 8.23 (s, 1H), 3.91 (s, 3H), 2.98 (t, /= 7.5 Hz, 2H), 1.71 (m, 2 H), 0.91 (t, J
= 7.5 Hz, 3H); °C NMR (DMSO-d6): 159.56, 150.76, 124.90, 124.50, 33.25, 25.92,
19.74, 13.27; MS (ESI): m/e = 169.8 [M+H] for CsH;;N,0,; HRMS (ESI) for
CsH13N,0, [M+H]+: calcd. 169.0977, found 169.0981.

Characterization of 5-imidazolecarboxylic acid 8a (prepared similarly to 8b): 'H
NMR (500 MHz, DMSO-d6): the carboxylic acid proton was not assigned, & 7.87 (s,
1H), 7.58 (s, 1H), 3.82 (s, 3H); °C NMR (DMSO-d6): 161.94, 143.81, 137.20,
124.11, 34.30; MS (ESI): m/e = 1264 [M] for CsH¢N,O,; HRMS (ESI) for
CsH;N,O, [M+H]+: calcd. 127.0508, found 127.0502.

General procedure for transformation of S-imidazolecarboxylic acids 8 to acid
chlorides 2: 5-imidazolecarboxylic acid hydrochloride 8b (1.2 g, 5.9 mmol) was
stirred in dry CH3CN (10 mL). Oxalyl chloride (4.0 mL) was added followed by 2
drops of DMF. The reaction was stirred at room temperature for 4 h. After removal of
most solvent CH;CN, dry Et,O (5 mL) was added. The mixture was stirred for further
10 min. Product 5-imidazolecarboxylic acid chloride hydrochloride 2b (0.95 g, 72%)
was collected by filtration. The product was used for next reaction without further

purification.
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Preparation of Compound 9: Trityl bromide (185 mg, 0.57 mmol) was added to a
solution of aoaa-TAPP (350 mg, 0.52 mmol) in dry CH,Cl, (100 mL) at 0°C
followed by triethylamine (0.2 mL, 1.56 mmol). The mixture was stirred at 0 °C for 2
h then concentrated under vacuum. The residue was purified by chromatography on
silica gel with eluent EtOAc¢/CH,Cl1,=5/95 to give compound 9 (298 mg, 63%) as a
solid. The compound is capable of atropisomerization at room temperature thus
should be stored in a freezer. '"H NMR (500 MHz, CDCl;):  9.05 (s, 4H), 8.98-9.01
(m, 3H), 8.01 (dd, /= 1.5, 7.5 Hz, 2H), 7.92 (dd, J = 1.5, 7.5 Hz, 1H), 7.64-7.71 (m,
4H), 7.31 (t, J = 8 Hz, 1H), 7.22-7.29 (m, 6H), 7.13-7.20 (m, 7H), 6.96—7.04(m,
10H), 6.77 (d, J = 8.5 Hz, 1H), 5.28 (s, 1H), 3.61 (s, br, 6H), —=2.59 (s, 2H); *C NMR
(CDCl3): 6 146.88, 145.46, 145.13, 135.41, 134.94, 134.81, 129.79, 128.68, 128.26,
127.91, 127.77, 126.90, 126.47, 117.68, 117.62, 116.55, 116.26, 116.00, 115.93,
115.75, 115.35, 115.30, 71.59; MS (ESI): m/e = 917.3 [M+H] for Cs3H4oNg. HRMS
(ESI) for Ce3H4oNg [M+H]": calcd.917.4056, found 917.4061.
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Preparation of Compound 10a:

I-methyl-5-imidazolecarboxylic acid hydrochloride 8a (790 mg, 4.86 mmol) was
stirred in dry acetonitrile (20 mL). Oxalyl chloride (3 mL) was added followed by 2
drops of DMF. The suspension was stirred at room temperature for 4 h. After removal

of one half of the solvent under vacuum, dry diethyl ether (20 mL) was added. The
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suspension was stirred for further 10 min. 1-methyl-5-imidazolecarboxylic acid
chloride hydrochloride 2a (~ 790 mg) was collected by filtration. The product was
used without further purification.
The above 1-methyl-5-imidazolecarboxylic acid chloride hydrochloride 2a (~ 790 mg)
was stirred in dry acetonitrile (20 mL) at room temperature. N, N-Diethylaniline (1.1
mL) was added. A solution of compound 9 (430 mg, 0.47 mmol) in dry THF (20 mL)
was added dropwise over a period of 1 h followed by further stirring for 30 min.
Trace amount of mono- and bisimidazole-substituted porphyrins remained. The
mixture was concentrated and washed with saturated NaHCQO; water solution. After
drying over Na,SO4 and concentrated. The residue was purified by chromatography
on silica gel with eluent CH3;OH/CH,Cl, (40% saturated with NH3 gas) = 5/95 to give
compound 10a (520 mg, 90%) as a solid. '"H NMR (500 MHz, CDCl;): & 8.87—8.98
(m, 8H), 8.46—8.49 (m, 3H), 8.31 (s, IH), 8.10 (d, J = 7.5 Hz, 1H), 8.06-8.07 (d, J =
7.5 Hz, 3H), 7.84-7.89 (m, 3H), 7.58-7.62 (m, 3H), 7.36 (d, J= 7.5 Hz, 1H), 7.21 (4,
J =175 Hz, 1H), 7.05-7.09 (m, 8H), 6.84—6.90 (m, 12H), 67.00 (d, J = 8.5 Hz, 1H),
5.87 (s, 2H), 5.60 (s, 1H), 5.21 (s, 1H), 3.57 (s, 3H), 3.27 (s, 6H), —2.58 (s, 2H); "°C
NMR (CDCl3): 6 159.06, 159.00, 144.97, 141.35, 141.21, 138.60, 138.13, 135.58,
135.47, 133.27, 132.90, 132.18, 131.93, 129.75, 128.52, 128.35, 127.78, 127.41,
126.60, 125.75, 125.67, 124.05, 123.55, 117.02, 116.69, 116.54, 115.35, 114.95,
71.55, 33.71, 33.36; MS (ESI): m/e for C;sHgN1403 [M+H]" caled. 1241.5, found
1241.5. HRMS (ESI) for C7gHg N 1403 [M+H]": caled. 1241.5051, found 1241.5081.
Characterization of 10b (prepared similarly to 10a): A solid; '"H NMR (500 MHz,
CDCly): 6 8.83-8.98 (m, 8H), 8.48 (d, J = 7.0 Hz, 1H), 8.35 (d, J = 8.0 Hz, 2H),
8.20-8.34 (m, 2H), 8.13 (d, /= 7.5 Hz, 1H), 7.99 (d, J = 7.5 Hz, 2H), 7.82—7.85 (m,
3H), 7.53-7.61 (m, 3H), 7.35 (d, J= 7.0 Hz, 1H), 7.18 (t, /= 7.5 Hz, 1H), 6.85-7.00
(m, 17H), 6.64 (d, J = 8.5 Hz, 1H), 6.13 (s, 2H), 5.27 (s, 1H), 5.15 (s, 1H), 3.67 (s,
3H), 3.34 (s, 6H), 2.41 (t, J = 7.0 Hz, 2H), 1.95-1.99 (m, 4H), 1.47-1.51 (m, 2H),
1.16—1.28 (m, 4H), 0.79 (t, J= 7.5 Hz, 3H), 0.61(t, J = 7.5 Hz, 6H), —2.61 (s, 2H); "°C
NMR (CDCl3): 6 159.77, 159.45, 152.52, 145.17, 138.82, 138.14, 135.88, 135.76,
135.23, 129.54, 128.56, 128.29, 127.82, 127.55, 126.57, 125.48, 124.06, 116.75,
116.59, 116.38, 115.23, 71.53, 53.50, 31.69, 28.43, 20.83, 20.26, 13.85, 13.70; MS
(ESI): m/e for Cg7H79N 1403 [M+H]+ 1367.8; HRMS (ESI) for Cs7H79N 1403 [M+H]+:
caled. 1367.6460, found 1364.6467.
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Preparation of Compound 11a: To a solution of compound 10a (100 mg, 0.08 mmol)
in dichloromethane (50 mL) was added trifluoroacetic acid (100 pL). The solution
was stirred at room temperature for 30 min. After washed with saturated NaHCO;
water solution and dried over Na,SOy, the dichloromethane solution was concentrated.
The residue was purified by chromatography on silica gel with eluent CH;OH/CH,Cl,
(40% saturated with NH3 gas) = 5/95 to give compound 11a (75 mg, 94%) as a solid.
'H NMR (500 MHz, CDCl;): & 8.86-8.94 (m, 8H), 8.56 (d, J = 7.5 Hz, 2H), 8.44 (d, J
= 7.5 Hz, 1H), 8.12-8.15 (m, 3H), 8.07 (s, 1H), 7.95 (s, 2H), 7.82-7.86 (m, 4H),
7.55-7.60 (m, 4H), 7.12 (t, J = 7.0 Hz, 1H), 7.07 (d, J = 8.0 Hz, 1H), 6.95 (s, 2H),
6.91 (s, 1H), 5.50 (s, 1H), 5.39 (s, 2H), 3.57 (s, 3H), 3.49 (s, 6H), 3.29 (s, br, 2H,
NH,), -2.56 (s, 2H); °C NMR (CDCls): & 158.99, 158.41, 147.44, 141.24, 138.37,
138.27, 135.45, 135.24, 134.43, 133.07, 132.18, 132.00, 131.09, 129.97, 129.84,
129.71, 125.97, 125.82, 125.63, 124.03, 123.78, 123.60, 122.20, 117.82, 117.15,
115.37, 114.81, 114.59, 33.74, 33.60; MS (ESI): m/e for CsoH47N1403 [M+H]" 999.4;
HRMS (ESI) for CsoHy7N 1403 [M+H]": calcd. 999.3956, found 999.3908.
Characterization of 11b (prepared similarly to 11a): A solid; '"H NMR (500 MHz,
CDCl): 6 8.81-8.94 (m, 8H), 8.57 (d, J = 8.0 Hz, 2H), 8.39 (d, J = 8.0 Hz, 1H), 8.20
(s, 1H), 8.09-8.14 (m, 3H), 8.05 (s, 2H), 7.81-7.85 (m, 4H), 7.55-7.60 (m, 4H),
7.09-7.13 (m, 2H), 5.47 (s, 2H), 5.35 (s, 1H), 3.54 (s, SH, CH3+NH,), 3.52 (s, 6H),
2.19-2.24 (m, 6H), 1.27-1.33 (m, 6H), 0.63-0.68 (m, 9H), —2.55 (s, 2H); °C NMR
(CDCl3): 6 159.54, 159.02, 152.56, 152.46, 147.60, 138.63, 138.48, 135.54, 135.39,
134.45, 133.34, 132.13, 130.94, 130.42, 129.93, 129.75, 129.58, 126.14, 125.67,
125.38, 124.04, 123.96, 123.53, 122.10, 117.74, 117.10, 115.44, 114.98, 114.67,
31.77, 31.64, 28.44, 20.49, 20.46, 13.68; MS (ESI): m/e for CesHgsN14O3 [M+H]"
1125.5; HRMS (ESI) for CesHgsN 403 [M+H]": caled. 1125.5364, found 1125.5347.
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Preparation of Compound 13: Pure phenylamine (200 uL, 2.2 mmol) was stirred in
dry CH2CI2 (30 mL). Glutaric anhydride (280 mg, 2.5 mmol) was added followed by
NEt; (0.9 mL). The reaction mixture was stirred at room temperature for 4 h. The
mixture was concentrated and purified by column chromatography on silica gel with
eluent CH;OH/CH,CL, = 5/95 to give compound 13 (400 mg, 88%) as a solid. 'H
NMR (500 MHz, DMSO-d6): the carboxylic acid proton was not assigned, & 9.89 (s,
1H), 7.56 (d, J= 8.0 Hz, 2H), 7.26 (t, J = 8.0 Hz, 2H), 7.00 (t, /= 8.0 Hz, 1H), 2.33 (t,
J=1.5Hz, 2H), 2.27 (t, J=7.5 Hz, 2H), 1.79 (m, 2H); *C NMR (DMSO-d6): 170.81,
139.31, 128.71, 123.04, 119.10, 35.45, 20.56; MS (ESI): m/e = 207.9 for C;1H4NO;
[M+H]"; HRMS (ESI) for C;;H,;3NO3;Na [M+Na]": calcd. 230.0793, found 230.0782.
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Preparation of Compound 14a: To a stirred solution of 11a (200 mg, 0.2 mmol) in
dry THF (30 mL), was added N, N-diethylaniline (0.16 mL, 1.0 mmol)) followed by
methyl 5-chloro-5-oxovalerate (138 mL, 1.0 mmol). The mixture was stirred at room
temperature for 1 h. After removal of THF solvent, the residue was re-dissolved in
CH,Cl; (60 mL). The solution was washed with saturated NaHCO3; water solution.
CH,Cl, layer was dried over Na,SO4 and then concentrated. The residue was purified
by chromatography on silica gel with eluent CH;OH/CH,Cl, (40% saturated with
NH; gas) = 8/95 to give compound 14a (195 mg, 86%) as a solid. 'H NMR (500 MHz,
CDCl): 6 8.85-8.91 (m, 8H), 8.54 (d, J= 8.0 Hz, 2H), 8.37 (d, J = 8.0 Hz, 1H), 8.32
(d, J= 8.5 Hz, 1H), 8.25 (s, 1H), 8.09-8.12 (m, 3H), 7.99 (s, 1H), 7.91-7.94 (m, 3H),

(6]
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7.83-7.86 (m, 3H), 7.78 (t, J = 7.5 Hz, 1H), 7.56-7.61 (m, 3H), 7.49 (t, J = 7.0 Hz,
1H), 7.02 (s, 2H), 6.94 (s, 1H), 5.61 (s, 1H), 5.16 (s, 2H), 3.66 (s, 6H), 3.58 (s, 3H),
2.79 (s, 3H), 1.49-1.55 (m, 4H), 1.20 (t, J = 7.5 Hz, 2H), —2.55 (s, 2H); °C NMR
(CDCl3): §173.03, 171.80, 159.09, 158.51, 141.35, 141.22, 138.46, 138.20, 135.42,
135.20, 135.02, 133.45, 133.38, 132.18, 131.79, 131.61, 129.86, 129.71, 129.55,
125.78, 125.68, 124.79, 124.22, 124.12, 123.83, 122.47, 116.31, 115.22, 115.00,
50.83, 34.90, 33.76, 32.18, 23.89, 20.23; MS (ESI): m/e 1127.5 for CgsHssN14O0¢
[M+H]"; HRMS (ESI) for C¢sHssN 1406 [M+H]" calcd. 1127.4429, found 1127.4425.
Characterization of 14b (prepared similarly to 14a): A solid; 'H NMR (500 MHz,
CDCl3): & 8.85-8.91 (m, 8H), 8.57-8.59 (d, J = 8.0 Hz, 2H), 8.45 (s, 1H), 8.37 (s,
1H), 8.33 (d, J = 8.5 Hz, 1H), 8.18 (d, J = 8.5 Hz, 1H), 8.00-8.08 (m, 4H), 7.99 (d,
7.5 Hz, 2H), 7.77-7.85 (m, 4H), 7.50~7.59 (m, 4H), 5.50 (s, 1H), 5.01 (s, 2H), 3.66 (s,
6H), 3.57 (s, 3H), 2.37 (s, 3H), 2.29 (t, J = 8.0 Hz, 4H), 2.19 (t, J = 7.5 Hz, 2H), 1.57
(t, J = 6.5 Hz, 2H), 1.34-1.38 (m, 4H), 1.26 (t, J = 7.5 Hz, 2H), 1.15 (t, J= 7.5 Hz,
2H), 0.92 (t, J = 7.5 Hz, 2H), 0.73 (t, J = 7.5 Hz, 6H), 0.65 (t, J = 7.5 Hz, 3H), —2.50
(s, 2H); *C NMR (CDCls): & 172.49, 171.89, 159.67, 159.06, 152.68, 152.43, 138.69,
138.59, 138.33, 135.35, 134.77, 134.66, 133.88, 132.19, 130.84, 129.65, 129.45,
125.71, 125.54, 125.37, 124.73, 124.17, 123.62, 122.62, 116.39, 115.26, 115.09,
50.40, 34.79, 31.77, 28.51, 28.45, 20.58, 20.38, 20.05, 13.70, 13.63; MS (ESI): m/e
1253.6 for C74H:;3N 1406 [M+H]; HRMS (ESI) for C;4H73N 1406 [M+H]" calcd.
1253.5838, found 1253.5844.
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Preparation of Compound 1: Compound 14a (85 mg, 0.075 mmol) was dissolved in

a mixed solvent of CH;0OH/THF (20 mL, v/v=1/1). Potassium hydroxide (1.0 g) water

14 (14a: R=H; 14b: R=Pr)

solution (10 mL) was added. The mixture was stirred at room temperature for 2 h.

After removal of organic solvent under vacuum, the mixture was extracted with
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CH,Cl, and washed with saturated NaHCOj; solution. The organic extract was dried
over Na,SO4 and concentrated. The residue was purified by chromatography on silica
with eluent CH3;OH/CH,Cl, (saturated with NH; gas)=20/80 to give compound 1a (73
mg, 87%) as a solid. '"H NMR (500 MHz, CDCls): the carboxylic acid proton is not
assigned, 6 8.77-8.94 (m, 8H), 8.71 (d, J= 8.0 Hz, 1H), 8.38 (d, J= 5.5 Hz, 2H), 8.23
(d, J=17.0 Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H), 8.07 (s, 1H), 8.03 (d, J = 7.0 Hz, 1H),
7.95 (d, J = 5.5 Hz, 2H), 7.78-7.88 (m, SH), 7.61 (t, J = 7.5 Hz, 1H), 7.52-7.57 (m,
3H), 7.30 (s, 1H), 6.96 (s, 2H), 6.75 (s, 1H), 5.58 (s, 2H), 4.21 (s, 1H), 3.64 (s, 6H),
3.53 (s, 3H), 1.61 (t, J = 6.5 Hz, 2H), 1.12 (t, J = 6.5 Hz, 2H), 0.84-0.87 (m, 4H),
—2.59 (s, 2H); >C NMR (CDCls): & 174.68, 172.15, 159.27, 157.35, 140.83, 140.27,
138.71, 138.59, 138.23, 136.14, 134.91, 134.34, 132.15, 131.40, 130.34, 130.12,
129.63, 129.50, 128.41, 126.25, 125.98, 125.43, 124.43, 123.96, 123.58, 120.27,
116.81, 113.22, 35.33, 33.73, 33.62, 32.32, 29.75, 20.29; MS (ESI): m/e 1113.4 for
Ce4Hs3N 1406 [M+H]"; HRMS (ESI) for Cg4Hs3N 1406 [M+H]" calcd. 1113.4273, found
1113.4279.

Characterization of 1b (prepared similarly to 1a): A solid; '"H NMR (500 MHz,
CDCls): the carboxylic acid proton is not assigned, & 8.79-8.95 (m, 9H), 8.44 (s, 2H),
8.40 (s, 2H), 8.14 (d, J = 7.0 Hz, 1H), 8.07 (d, J = 7.5 Hz, 1H), 8.03 (d, J = 8.5 Hz,
1H), 7.95 (s, 2H), 7.79-7.88 (m, 5H), 7.55-7.59 (m, 3H), 7.51 (t, J = 7.5 Hz, 2H),
5.60 (s, 2H), 4.51 (s, 1H), 3.69 (s, 6H), 3.54 (s, 3H), 2.31-2.38 (m, 4H), 2.16 (t, J =
7.5 Hz, 2H), 1.60 (t, J = 6.5 Hz, 2H), 1.43—-1.45 (m, 4H), 1.12-1.17 (m, 2H),
0.78-0.81 (m, 8H), 0.56 (t, J = 7.5 Hz, 3H), 0.46 (t, J = 6.0 Hz, 2H), -2.56 (s, 2H);
C NMR (CDCls): & 174.67, 172.38, 159.88, 157.94, 152.41, 151.91, 138.81, 138.59,
138.41, 136.14, 135.00, 134.50, 131.33, 131.14, 129.95, 129.47, 127.52, 127.02,
12591, 125.27, 124.70, 123.74, 123.38, 120.26, 116.99, 113.23, 35.65, 32.41, 31.86,
31.64, 28.58, 28.05, 20.74, 20.27, 20.11, 13.77, 13.52; MS (ESI): m/e 1239.6 for
C73H71N 1406 [M+H]"; HRMS (ESI) for C73H7 N 1406 [M+H]" calcd. 1239.5681, found
1239.5709.
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Preparation of Compound 15: Freshly prepared imidazole acid chloride
hydrochloride 2a (165 mg, 1.0 mmol) was stirred in dry CH3;CN (10 mL). Aniline
(180 uL, 2.0 mmol) was added via a syringe followed by pyridine (240 pL. 3.0 mmol).
The reaction was stirred for further 3 h under N, atmosphere at room temperature.
After removal of solvent, the residue was dissolved in CH,Cl, and washed with
NaHCO; solution. The organic extract was concentrated and purified by
chromatography on silica gel with eluent CH3OH/CH,Cl, =3/97 to give compound 15
(122 mg, 61%) as a solid. "H NMR (500 MHz, CDCl;): & 8.18 (s, 1H), 7.60 (s, 1H),
7.54 (d,J=7.0 Hz, 2H), 7.52 (s, 1H), 7.33 (t, /= 7.0 Hz, 2H), 7.12 (t, /= 7.0 Hz, 1H),
3.93 (s, 3H); °C NMR (CDCls): & 158.60, 142.22, 137.54, 132.14, 129.16, 124.69,
120.44, 34.30; MS (ESI): m/e 201.9 for C;;H;;)N;O [M+H]"; HRMS (ESI) for
C11H15N;0 [M+H]" caled. 202.0980, found 202.0987.
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Preparation of Compound 16: To a stirred solution of aniline 12 (0.30 mL, 3.25
mmol) in dry THF (20 mL) was added methyl 5-chloro-5-oxovalerate (0.20 mL, 1.45
mmol) via a syringe followed by pyridine (0.46 mL, 5.8 mmol). The reaction was
stirred for further 2 h under N, atmosphere at room temperature. After removal of
solvent, the residue was dissolved in CH,Cl, and washed with NaHCOj solution. The
organic extract was concentrated and purified by chromatography on silica gel with
eluent CH3;OH/CH,Cl, =3/97 to give compound 16 (262 mg, 82%) as a solid. A solid;
'H NMR (500 MHz, CDCls): & 7.75 (s, 1H), 7.48 (d, J = 8.0 Hz, 2H), 7.27 (t, J= 7.5
Hz, 2H), 7.06 (t, J=7.5 Hz, 1H), 3.64 (s, 3H), 2.37-2.41 (m, 4H), 2.01 (p, J=7.5 Hz,
2H); *C NMR (CDClL): & 174.11, 170.94, 138.17, 129.21, 124.49, 120.12, 51.97,
36.58, 33.22, 21.02; MS (ESI): m/e 221.9 for C;,H;NO; [M+H]"; HRMS (ESI) for
C12HNO; [M+H]" calcd. 222.1130, found 222.1124.

Reference:

1. O’Connell, J. F.; Parquette, J.; Yelle, W. E.; Wang, W.; Rapoport, H.

Synthesis, 1988, 767.

[9]
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Figure s1: '"H NMR spectrum of compound 14a in CDCl;

NCH;,
NCHj,
OCH,
2-Im H,
olimy, 4+ImH, CH, CH, Por[NH]
7 /, 4-Im H, P

L bbb L e w E Ed v Y —
?7.83  1.1223.2518.23  2.03 1.00 6.25 2.97 .3
1.96.99. KL#1301.14  0.99 2.00 3.18 .27

Figure s2: 'H NMR chemical shifts for porphyrin compound 14a and its non-

porphyrin analogues 15, 16 in CDCl;

Interpretation of Figure s1 and s2: Compared to those of non-porphyrin analogues,

the chemical shifts of substituents closer to the porphyrin ring center are strongly
shifted upfield due to the ring current effect of the porphyrin ring. In compound 14a,
the diagnostic imidazole proton 4-Im H strongly shifts upfield 1.99-2.44 ppm when
compared with its non-porphyrin analogue 15, which is much more than that of
imidazole 1-NCH3; (0.27—-0.35 ppm), suggesting that 4-Im H is close to the porphyrin
center while 1-NMe is located at the porphyrin periphery. The upfield shift
(0.81-0.89 ppm) of glutaric methyl ester group on compound 14a compared to its

analogue 16 implies that this glutaric moiety is suspended over the porphyrin plane.
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'H NMR in DMSO-d6
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Compound 8a, Low resolution mass analysis
Yant 051205 16386 02 16 (1.079) Cm (13:16) 1: Scan ES+
100 82.3 126.4 1.34e8
108.7
55.6
127.7
168.9
2028 2467 2528
miz

100

120

450 500

440 460

160 180 200 220 240 260 280 300 320 340 3260 380 400 420

140

Compound 8a, High resolution mass analysis

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

/ DBE: min =-1.5, max = 120.0

Monoisotopic Mass, Odd and Even Electron lons
126 formula(e) evaluated with 1 results within limits (up to 140 closest results for each mass)

Y¥ilong Yan, Yan-5-23 Cone V=10 07-Dec-2005
Coll ¥ =100 17:06:36
YANYILONG_051207_16390_YAN-5-23_HRMS 36 (1.824) Cn (Cen 4, 80.00, Ar); SM (SG, 2x3.00); Sb (2,20.00 ); ©m (3:39) TOF MS ES+
127.0502 5.20e3
10
5.0051  126.937 7.1135128.0656 L
®J 1230470 1240074 1250672 200951 120.9373 ] 1274135128000 129.1038130.1579. 1310532 1300010 1328061
T I B e R B R B A RmE R e St
123.0 124.0 125.0 - 27 - 128.0 130.0 131.0 132.0
Minimum: -1.5
Mazximuam: 200.0 5.0 120.0
Mass Calc. Mass mDa PEM DEE Ecore Formula
o
- [M+H]
127.0502  127.0508 -0.6 -4.3 3.5 1 Cc H7 N2 02 <4—m——
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Compound 8b
'"H NMR in DMSO-d6
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Compound 8b, Low resolution mass analysis

Yan¥_051205_16386_01 12 (0.929) Cm (13:18)

1. Bcan ES+

100+ 95.4 1248 168.5, 1608 1.34e8
2 B2.6
108.6
66 7 g (1708 336.8
il '"'I""I'"'I""I""I""I""_I'"'I""I'""'I""I"' I""I'"'I"""!""I""I'f"l""l'f"l""I""I'"_'I""I'"'I""I""_I'"'I""I""I""I""I""I'"'I""!'"'I""I""I""I""I""I""I""I""I'"'I m/z
80 B0 100 120 140 160 180 200 220 240 260 260 300 320 340 260 380 400 480 500
Compound 8b, High resolution mass analysis
Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
249 formulaie) evaluated with 1 results within limits (up to 140 closest results for each mass)

Yilong Yan, Yar-4-37 Cone W = 30

07-Dec-2006

Coll V = 10.0 16:55:32
YANYILONG_051207_16390_YAN-4-37_HRMS 106 (5.359) Cn (Cen 4, 80.00, Arj; Sm (SG, 2x3.00); Sb (2,20.00 ); Gm (106:115) TOF MS ES+
169.0951 1.0524
10
o mo MR AT = T - i
» 160.9126 1020817 1650821 167.1046 1701013 1199075 0708 4750386 1770862 1790758 180-1205
U L L e I o L L B W R e L LR B i 1T
160.0 162.0 164.0 166.0 168.0 170.0 172.0 174.0 176.0 178.0 160.0
Minimum: 1.5
Maximum: 200.0 5.0 120.0
Mass Calc. Mass mDa PEM DEE Score Formula o
M+H]
169.0981  169.0977 0.4 2.3 3.5 1 C8 H13 N2 02 <+——
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Compound 9
'H NMR in CDCI3
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01 15 (1.271) Cm (10:18)
G751

YanY_051202_16

100 242.9
917.3
018.3
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202.9 013 3
G77.1
.
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Compound 9, High resolution mass analysis
Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
2498 formulale) evaluated with 25 results within limits (up to 140 closest results for each mass)

Yilong Yan, Yan-3-63 Cone V=230 05-Dec-2005
Collv=100 164318
YAMYILOMNG_051205_16361_YAM-3-63_HRMS 141 (5.970) Cn (Cen 4, 80.00, Ar); 3m (SG, 2x3.00); 30 (220,00 ); Cm (136:142) TOF MS ES+
10 917 4061 9.0323
e = 919 4152
E 8955232 Bogsesz  coepos1 91IONRE ST 12N | L opursos V1IN osasmes  ososupd osaserr
Bas0 Qo000 G050 9100 915.0 a20.0 925.0 a30.0 G350 a40.0 Q450
Mind mum: -1.5
Mazcd mum : 200.0 E.0 1z0.0
Mass Calc. Mass mDa FPM DEE Score Formula
917 .4061 917 .4056 0.5 0.5 35.0 7 Cr2 HEE N OB HNa
917 .4056 0.5 0.5 40.5 i1 Cs1 HED NE Na
Q17 .40&87 -0.68 -0.5 8.5 3 Ce2 HE53 N4 Cd
917.40583 0.8 0.8 33.5 10 Cel HET 08
917.40583 0.8 0.8 39.0 9 Ce0 HE1 N7 03
917.4070 -0.9 -0.9 40,0 5 Cs3 HEZ N5 O HNa
917.4072 -1.1 -1.2 26.0 24 C458 HEE NS 010
917.4048 1.3 1.4 23.0 Z2E C46 HEE NS 010 HNa
917 .407E -1.4 -1.5 27.5 23 c48 HE4 N10 O7 HNa
917.4043 1.8 2.0 35.5 11 CED HE4 4
917.4080 -1.9 -2.1 43,5 4 Ce3  H49 NE [DA}%}J]
917.4080 -1.9 -2.1 38.0 1 Ced HEE N Q&
917.4040 2.1 2.3 34.0 14 C58 HEE N3 O7
917 .4040 2.1 2.3 39.5 1z C5E8 H4S N10 0OZ
917.4083 -2.2 -2.4 39.5 2 Cs5 HE4 NZ 0OZ Na
917.4088 -2.7 -3.0 27.0 22 51 HE5& N7 o8 Na
917.4029 3.2 3.4 30.5 la 59 HEE 0B HNa
917.4029 3.2 3.5 36.0 1t C5E8 HEZ NT 03 Na
917.4094 -3.3 -3.h 43.0 3 Cs5 HE1 NE O
917 .4027 3.4 3.8 34.5 17 CE7 HE3 Ne 08
917.4099 -3.8 -4.1 30.5 21 C51 HE3 MN10o O7
917.4022 3.9 4.3 47 .0 13 C71 HE1 N
917.4101 -4.0 -4.4 26.5 20 C53 HEE N4 (o)) Na
917.401¢6 4.5 4.9 31.0 19 CE7 HEe N3 O7 HNa
917.401¢6 4.5 4.9 36.5 18 56 HEQO N10 Q2 Na
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Compound 10a
~ '"HNMR in CDCl;
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Compound 10a, Low resolution mass analysis

YanY 051026 16192 0120 (0.956) Cm (17:28)

[RERFRVEL &

1: Scan ES+

100- 1241.5 340e7
1241.7
] 1242.7
ot 12435
] 12635
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1 2221 1276.5
I .'J...‘..‘...."..1..‘i....!‘._...'.....!._........................‘....ﬂ..ﬂ........ﬂ..ﬂ........{..................._.ﬂ... A e e e e e MUz
200 300 400 500 600 700 8OO Q00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
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Compound 10a, High resolution mass analysis
Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance =1.0%

Monoisotopic Mass, Odd and Even Electron lons
4929 formulale) evaluated with 48 results within limits (up to 140 closest results for each mass)

Page 1

Yilong Yan, Yan-4-26 Cone W = 30 05-Dec-2005
Collw =100 17:29:47
YANYILONG_051205_16381_YAN-4-26_HRMS 25 (1.064) Cn (Gen 4, 60.00, Ar); Sm (SG, 2x3.00); Sb (2,20.00 ) Gm (22:28) TOF MS ES+
10 1241 .5081 20124
o . . 1243.5212
E o 1226203012207457, 1231 3000 POAOBR0 VPO | | [ 1;eessiz  geases  ssesago 12634977
12250 12300 1235.0 12400 12450 1250.0 12550 1260.0 1265.0
Minimum: -1.5
Maximum: 200.0 5.0 1z20.0
Mass Calc. Mass mDa PPM DEE Score Formula
1241 .5081 1241.5081 0.0 0.0 50.5 28 g4 HTO Nz OF7 HNa
1241.5081 0.0 0.0 6.0 30 C82 Hed N9 02 Na
1241.5078 0.3 0.2 49.0 25 283 H71 M Qld
1241.5078 0.3 0.2 4.5 27 282 HAE N8B 0O&
1241.5078 0.3 0.3 60.0 29 81 HE9 NI1&5
1241.5088 -0.5 -0.4 43 .8 11 269 Hee Nl4 ©8 Ha
1241.5084 -0.5 -0.4 h6 .5 48 298 HAE
1241.5091 -1.0 -0.8 59.5 32 C83 Hel N1z O
1241.5091 -1.0 -0.8 54.0 31 84 HRT Nt O&
1241.50%94 -1.3 -1.1 EE.E 33 285 Hee N& O HNa
1241.50&7 1.4 1.1 51.0 24 Cg2 HAB N&E 0O& Na
1241 .50&7 1.4 1.1 6.5 26 281 HAZ N1z O HNa
1241 .50&5 1.6 1.3 49,5 21 81 Ha9 N4 o9
1241.50&5 l.6 1.3 55.0 23 C80 He3 N11 04
1241.50%98 -1.8 -1.5 43.0 [ 271 Heg N11 % HNa
1241 .5082 1.9 1.5 3.5 47 296 HAe Na
1241.5105 -2.4 -1.% 59.0 35 85 HA3 N9 02
1241.5105 -2.4 -1.9 53.5 34 C8a He9 Nz O7
1241.5108 -2.7 -2.1 EE.0 36 287 Heg N3 04 HNa
1241 .508E4 2.7 2.2 46.0 18 81 H7Z N 010 Na
1241 .50E4 2.7 2.2 1.5 20 C80 HAe N8 0O Na
1241.50E4 2.7 2.2 57.0 22 C79 HeQ N1t HNa
1241.5110 -2.9 -2.3 45 .8 3 271 H&E N1l4 08
1241.5081 3.0 2.4 0.0 17 279 HAT N7 08 +
1241.50E1 3.0 2.4 5E5.5 19 78 HAl N14 O3 [hd+}{]
1241.5113 -3.2 -2.5 48.0 4 72 Hed N15 OE ha
1241.5113 -3.2 -2.5 42 .58 1 C73 HTO N8 Q0l0 Na
1241.504% 3.5 2.8 62.5 45 293 He:E Nz Oz
1241.51148 -3.7 -3.0 E8.& 37 287 HAE N& 03
1241.5121 -4.0 -3.2 w0.0 39 B8 HAd N7 HNa
1241.5121 -4.0 -3.2 4.5 38 89 H7O 05 HNa
1241.5041 4.0 3.3 46 .5 15 C79  HTO N4 09 MNa
1241.5040 4.1 3.3 £E2.0 1& 278 Hed4 N11 ©4 Ha
1241.5123 -4.2 -3.4 46.0 2 C73 HAT N11 09
1241.5038 4.3 3.5 50.5 14 C77 HeE N10  O7
1241.5128 -4.5 -3.6 47 .8 7 74 Hee N12 Q& HNa
1241.5033 4.8 3.9 63.0 45 291 HR3 N5 O
1241.5132 -5.1 -4.1 58.0 40 C89 HAT N2 04
1241.5134 -5.3 -4.3 59.5 4z 290 Hee N4 0 Na
1241.5027 .4 4.3 47.0 1z 277 Heg N7 08 HNa
1241.5027 .4 4.3 E2.5 13 276 Hez Nl4 O3 Ha
1241.5137 -5.6 -4.5 51.0 8 74 HA3 N15 OF&
1241.5137 -5.6 -4.5 45 .5 5 C75 He9 N8 Q10
1241.5024 5.7 4.6 51.0 10 C75 He3 N13 Q&
1241.513%8 -5.8 -4.7 47.0 =] 276 Heg NI O7 HNa
1241.5022 5.9 4.8 9.5 44 291 HAs Nz 02 Na
1241.501%8 6.2 5.0 58.0 41 290 HAT N Q&
1241.501% a.2 5.0 3.5 43 C89 HR1 N&
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Compound 10b
'H NMR in CDCl;
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Compound 10b, Low resolution mass analysis

Yany_051202_16376_08 12 {1.137) Cm {11:17) 1: Scan ES+
100 5634 4.80e7
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Compound 10b, High resolution mass analysis
Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
4885 formulaie) evaluated with 50 results within limits {up to 140 closest results for each mass)

Page 1

Yilong Yan, Yan-4-39 Cone V= 30 05-Dec-2005
Coll V=100 1701844
YANYILONG_051205_16361_YAN-4-30_HRMS 6 (0.261) Cn (Cen 4, §0.00, Ar); Sm (SG, 2x3.00%; Sb (2,20.00 ); Cm (6:9) TOF MS ES+
1367.6467 2.01e4
1003/ 1369.6578
AR uspagnp  asseages  iseasrrs UI0N ‘ L ASTIEST ATTOBA | ts173se 13865803 .,
1350.0 1355.0 1360.0 1365.0 1370.0 1375.0 1380.0 1385.0
Minimum: -1.5
Maximum: 200.0 5.0 120.0
Mass Calc Mass mDa PEM DEE Score Formula
1367.6467 1367.6462 0.5 0.3 46.0 20 090 H90 N 010 Na
1367. 6462 0.5 0.3 51.5 21 080 HBE4 NB O5 Na
1367. 6462 0.5 0.3 57.0 22 C88 H78 N15 HNHa
1367.6473 -0.6 0.4 55.0 24 C89 HE1 N11 04
1367.6473 -0.6 0.4 49,5 23 090 HET N4 O "
1367. 6460 0.7 0.5 50.0 18 Cg8 HES N7 08 [M+H]
1367. 6460 0.7 0.5 55.5 19 ca7 H79 N14 03
1367.6476 -0.9 0.6 5&.5 26 090 HBO N1z O Na
1367. 6476 -0.9 0.6 51.0 25 091 HBE N5 06 Na
1367. 6449 1.8 1.3 46.5 16 C88 HEE N4 05 Na
1367. 6449 1.8 1.3 52.0 17 Cc87 HEZ N11 04 HNa
1367. 6486 -1.9 1.4 60.0 29 090 H77 N1S
1367. 6486 -1.9 1.4 54.5 28 C©91 HE3 NB O5
1367. 6486 -1.9 -1.4 49.0 27 C92 HES N Ol0
1367. 6446 2.1 1.5 50.5 15 C86  HE3 N10 07
1367. 6480 -2.2 1.6 5.0 3l 092 HEZ N9 02 Na
1367. 6489 -2.2 1.6 50.5 30 093 HEE N2 07 Na
1367. 6441 2.6 1.9 63.0 50 Cl00 HEB1 NS5 O
1367.6494 -2.7 2.0 43.5 7 C78 HE4 N14 0B HNa
1367. 6436 3.1 2.3 47.0 13 ca6 HBE N7 08 Na
1367. 6436 3.1 2.3 52.5 14 C85 HED N14 03 HNa
1367.6500 -3.3 -2.4 59.5 33 Co2 H79 N12 O
1367.6500 -3.3 -2.4 54.0 3z 093 HEE NE 06
1367. 6433 3.4 2.5 51.0 12 Cca4  HE1 N13 06
1367.6503 -3.6 2.6 55.5 34 C94 HE4 N6 03 Na
1367. 6431 3.6 2.7 59.5 49 Cl00 HE4 N2 02 HNa
1367.6428 3.9 2.9 55.0 47 C99 HES N 05
1367.6428 3.9 2.9 63.5 43 C98 H79 N8
1367.6508 -4.1 3.0 43.0 2 C80 HES N11 09 HNa
1367.6422 4.5 3.3 47.5 11 C84 HE4 N10 ©7 HNa
1367.6513 4.6 -3.4 59.0 36 094 HE1 N9 oO2
1367.6513 -4.6 -3.4 £3.5 ig C95 HET N2 07
1367.6410 1.8 3.5 46.0 10 C83  HES N9 010
1367.6516 -4.9 3.6 55.0 38 096 HBE N3 04 Na
1367.6417 £.0 3.7 60.0 46 098 HEZ N5 © Na
1367.6518 -5.1 3.8 46.5 1 C80 HE3 N14 08
1367.6414 £.3 3.9 55.5 44 097 HE3 N4 04
1367.6521 -5.4 -4.0 48.0 3 Cg1 HEZ N15 05 HNa
1367.6521 -5.4 4.0 42.5 5 Cc82 HEE N8B 010 HNa
13567.6400 c.a 1.3 48.0 3 Cg2 HEZ N13 06 HNa
1367.6527 -6.0 4.4 55.5 11 096 HE3: Ne 03
1367. 6406 6.1 4.5 46.5 4 Cc81 HEB3 N12 089
1367.6529 -6.2 4.6 60.0 45 C97 HB2 N7 HNa
1367.6520 -6.2 4.6 54.5 13 C98 HEE 05 HNa
1367.6404 6.3 1.6 55.0 40 C97 HEE N 05 Na
1367.6404 6.3 4.6 60.5 42 C96 HBO N8 HNa
1367.6532 -6.5 -4.7 46.0 8 Ccg2  HES N1l 09
1367. 6401 6.6 1.8 53.5 37 C96 HET OB
1367. 6401 6.6 4.8 59.0 39 095 HE1 N7 03
1367.6534 -6.7 -4.9 47.5 9 C83 HE4 N12 06 HNa
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Compound 11a
1 .
H NMR in CDClj
T ﬂ T w T T ¥ T _ T T T T _ T T T T ﬂ T T T T * T T T T _ T T T T “ T T T T _ T T T T 4 T T T T _ T T T T — T T T T — T T T T
10 9 8 7 6 5 4 3 2 1 0 -1 -2 ppm

O s et ’ —_
2.0829 1.01 1.16.09 2.07 1.07 3.433.25
3.211.88 2.8401 4.09  2.91 1.82 6.00 : 1.50
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Compound 11a, Low resolution mass analysis

Yan¥_051026_16192_02 20 (0.958) Cm (16:27) 1: Scan ES+
1004 999.4 3457
1000.4
% 1021.4
1022.4
5812 6263 BRO.3
1 537.2 7134
| 242.9 4491 4931 757.3 8014
2138 \l h l (845.5
i .J | L | N | - il miz
e T T T T e T e T T T T T T T T T T e 7
200 300 400 s00 =00 700 800 00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
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16:36:02
Yan¥ 051026 16192 02 20 (0.958) Cm {(16:27) 1: Scan ES+
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Compound 11a, High resolution mass analysis

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
3897 formulaie) evaluated with 37 results within limits (up to 140 closest results for each mass)

Yilong Yan, Yan-4-27 Cone V=30 05-Dec-2005
Coll V=100 17:35:21
YANYILONG_051205_16351_YAN-4-27_HRMS 21 (0.895) Cn (Cen 4, §0.00, Ar); Sm (SG, 2x3.00); Sb (2,20.00 J; Crm (20:30) TOF MS ES+
9993905 1.08e4
1003 1000,3924
ol ss2m2 emnzigs  WO2TIT OS2 ooraens .‘. A P roserote 011 30egnor2:301510109%0 to1o 3eg7,
985.0 990.0 995.0 1000.0 1005.0 1010.0 1015.0
Minimum: -1.5
Mazcimum 200.0 5.0 120.0
Mass Calc. Mass mDa PEFM DEE Score Formuila
999,3908  999.3910 -0.2 -0.2 46.5 28 Ce9 H51 Ni 04
999.32905 0.3 0.3 36.0 18 054 H50 N13 0OF Na
999.2913 -0.5 -0.5 48.0 30 C70 H50 N5 O Na
999.32902 0.6 0.6 34.5 22 053 H51 N1z 09
999,3915 -0.7 -0.7 34.0 17 055 HE3 N9 010
999.2900 0.8 0.8 43.0 24 069 H54 N 05 MNa
999.3900 0.8 0.8 48.5 27 068 HAZ NB HNa
999.2918 -1.0 -1.0 35.5 12 056 H52 N10 Q7 Na
999.32397 1.1 1.1 41.5 21 068 H55 0B
999,2297 1.1 1.1 47.0 23 Ce7 H49 N7 03
999.3924 -1.6 -1.6 51.5 iz C70 H4T7 N8B
999.3924 -1.6 -1.6 16.0 31 071 H5I N OS5
999.2391 1.7 1.7 31.0 25 053 H54 N9 010 Na
999 ,3926 -1.8 -1.9 47.5 34 072 H52 N2 02 Na
999.22389 1.9 1.9 35.0 26 051 H49 N1 08
999.3929 -2.1 -2.1 39.0 8 056 HA9 N13 06
999.2286 2.2 2.2 43.5 20 Ce7 H52 N4 04 Na
999.3932 -2.14 -2.4 40.5 3 057 H48 N14 03 Na
999.2932 -2.4 -2.4 35.0 7 058 H54 N7 08 Na
999.2884 2.4 2.4 42.0 16 Ce& H53 N3 07
999.3883 2.5 2.8 47.5 19 085 H47 N0 02
999.2937 -2.9 -2.9 51.0 k1 072 H49 N5 ©
999.3a78 3.0 3.0 31.5 29 051 H52 N12 09 Na
999.2942 -3.14 -3.4 38.5 5 058 H51 N10 07
999.3373 3.5 3.5 38.5 13 066 H56 0B Na
999.22873 3.5 3.5 44.0 15 C65 H50 N7 03 Na
999.3945 -3.7 -3.7 40.0 3 059 H50 N11 04 Na
999,2945 -3.7 -3.7 34.5 2 Ce0 H56 N4 09 Na
999.23870 3.8 3.8 42.5 11 Ce4 H51 N& 06
999.,3270 3.8 3.8 48.0 14 063 H4E N13 O
999.3951 -4.3 -4.3 50.5 kT 074 H51 Nz 02
999 .3865 4.3 4.3 55.0 37 078 HAS N
999.2864 4.4 4.4 32.0 33 C49 H50 N15 0B Na +
999.3955 -4.8 -4.8 43.5 1 059 H47 N14 03 [hd+}{]
999.2956 -4.8 -4.8 38.0 1 Ce0 H53 N7 08
999.2859 4.9 4.9 39.0 ] 064 H54 N3 07 Na
999 .3853 4.9 4.9 14.5 10 063 H4A8 N10 02 Na

|98)
[E—
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Compound 11b
"H NMR in CDCl;

|
] S 4 p
i N AL
AJ_!.___________,ﬂ__M__d_“____*_ﬂ____ﬁ___‘__.__‘_._. T - r 1 7T
10 9 8 7 6 5 4 3 2 1 -1 =2 ppm
i o i e o Lt ! e ! S — e
1.7991 0.92.838.81 1.91 1.00 6.00 6.00 .44

3.261.70 0.9884 3.78 1.78 5.15 6.00 8.55
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Compound 11b, Low resolution mass analysis
176_07 13 (1.137) Cm (10:15)
100+ 5641
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Compound 11b, High resolution mass analysis

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
4454 formula(e) evaluated with 43 results within limits {up to 140 closest results for each mass)

Yilong Yan, Yan-4-40 Cone W =30 05-Dec-2005
Coll V=100 16:53:50
YANYILONG_051205_16381_YAN-4-40_HRMS 33 (1.403) Cn (Cen 4, 50.00, Ar); 8m (3G, 2x3.00); 5b (2.20.00 ), Cm (29:35) TOF MS ES+
11255247 2 BBad
1o 1127.5455
W VT s yngans  yom MR | | (11 pisoses jsaTss yyoers 1TSSy oy
1108.0 1110.0 1115.0 1120.0 1125.0 1130.0 1135.0 1140.0 1145.0
Minimum: -1.5
Maximum: 200.0 5.0 1z0.0
Mass Calc. Mass mDa PEM DRE Score Formula
1125.5347 1125.5346 0.1 0.1 1.0 40 CBl HET N O
1125.5351 -0.4 -0.3 38.5 4 Ce7T HEZ N1O O7F
1125.5353 -0.6 -0.6 40.0 10 Ce8 HEE N11 04 HNa
1125.5354 -0.7 -0.6 34.5 2 Ceo H74 N4 09 Na
1125.5340 0.7 0.6 35.0 1 CeT H72 N7 08 Na
1125.5340 0.7 0.6 40.5 8 Chs HEE N14 03 Na
1125.5337 1.0 0.9 39.0 3 Ce5 HET N13 06
1125.5335 1.2 1.1 47.5 39 CBl H7D N2 02 Na
1125.5359 -1.2 -1.1 50.5 41 CB3 HEY Nz 02
1125.5332 1.5 1.3 46.0 37 Ca0 H71 N OS5
1125.5332 1.5 1.3 51.5 38 C79 HE5 N8 +
1125.5364 -1.7 -1.5 43.5 14 Ch8 HEE N14 O3 [h4+l{]
1125.5364 -1.7 -1.5 38.0 9 Ce9 HT1 N7 08
1125.5367 -2.0 -1.8 45.0 19 Cs9 Hed N15E HNa
1125.5367 -2.0 -1.8 39.5 15 C70 H70 N8 05 Na
1125.5367 -2.0 -1.8 34.0 ] C71 H7e N 0l0 Na
1125.5327% 2.0 1.8 35.5 3 Cek HTO N1O Q7 HNa
1125.5324 oK) 2.1 34.0 7 Ced HT1 N9 0OL0
1125.5322 2.5 2.3 48.0 36 C79 H&EB Nt O HNa
1125.5319 2.8 2.5 46.5 11 C78 HEZ N4 04
1125.5375 -2.8 -2.5 E1.5 42 Cde HTO Na
1125.5378 -3.1 -2.7 43.0 18 C70 HET N11 04
1125.5378 -3.1 -2.7 37.5 12 C71 H73 N4 09
1125.5380 -3.3 -3.0 44 .5 23 C71 HEs N1z © HNa
1125.5380 -3.3 -3.0 39.0 20 C72 H72 N5 0& Na
1125.5313 3.4 3.0 36.0 11 CeA3 HEB N13 0O& HNa
1125.5310 3.7 3.2 34.5 13 Ch2 HEI N12 09
1125.5308 3.9 3.4 43.0 33 C78 H72 N ©O5 HNa
1125.5308 3.9 3.5 48.5 34 C77 H&EE N8 HNa
1125.5305 4.2 3.7 41.5 31 C77 HT73 08
1125.5305 4.2 3.7 47.0 32 C76 HET N7 03
1125.5391 -4.4 -3.9 48.0 26 C71 HE3 MN1E
1125.5391 -4.4 -3.9 42 .5 24 C72 HE9 N8 05
1125.5391 -4.4 -3.9 37.0 17 C73 H75 N 0Ol0
1125.5394 -4.7 -4.1 44 .0 27 C73 HEB N9 02 Na
1125.5394 -4.7 -4.2 38.5 22 C74 H74 Nz 07 Na
1125.5300 4.7 4.2 31.0 16 Ce2 HT72 N9 010 HNa
1125.5297 5.0 4.4 35.0 21 Ce0 HeT N15 08
1125.53499 -5.2 -d.6 31.5 25 C59 HT70 Nl4 08 HNa
1125.5285 5.2 1.6 43 .5 30 C76 HTO N4 04 Na
1125.5399 -5.2 -4.6 4.5 43 Cas HR9
1125.5292 5.B 4.9 42.0 28 C75 H71 N3 07
1125.5292 5.B 4.9 47.5 29 C74 HEE N10O 02

|8}
N
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Compound 13

"H NMR in CDCl4
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Compound 13
'"H NMR in DMSO-d6
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13 12 11 10 9 8 7 6 5 4 3 2 1 -0 ppm

! e L G
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NHMOH
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Compound 13: Low resolution mass analysis

YanY_051202_16376_03 23 (1.074) Cm (18:31) 2; Scan ES+
L 161.9 9.67e7
1899
141.8
- 2298 452.9
119.8
163.9 207.9 2458
200.0 4540
1368|1430 - Jag 4369

e N i -

B 0 ] 493.0
ekl G UL L T Sasas aosa), 1] ) dmee 4980

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 480 480 500

Compound 13: High resolution mass analysis

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisatopic Mass, Odd and Even Electron lons
465 formula(e) evaluated with 6 results within limits (up to 140 closest results for each mass)

Yilong Yan, Yan-4-44 Cone V=30 05-Dec-2005
Coll v =10.0 16:24:02
YANYILONG_051205_16361_YAN-4-44_HRMS 39 (1.658) Cn (Cen 4, 80.00, Ar); Sm (5G, 2x3.00); Sb (2,20.00 ); Cm ((36:37+39)) TOF MS ES+

230.0782 7.44e3

2'5239'1260 241 10

10
207.0882  229.8758 |p31.0836232.0885
E 2161618 219.1781221.1041 227.0882 2298 8‘231-,05«62 2.088

224 1268 236.0034 238.14 20 2442607 =
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 T T T T T T T | T T T T | T 1
215.0 2175 2200 2225 225.0 2275 2300 2325 235.0 2375 2400 2425 245.0

Minimum: -1.5
Maximum: 200.0 5.0 120.0
Mass Calc. Mass mDa FEM DRE Ecore Formula
230.0782 230.0780 0.2 1.0 6.0 4 C9 H11 N4 02 HNa

230.0777 0.5 2.2 4.5 [ C8 H1lz N3 0OF

230.0777 0.5 2.2 10.0 5 C7 H& Nl0

230.0790 -0.8 -3.6 9.5 3 C9 HB NT O

230.0780 -0.8 -3.6 4.0 2 Cl0 Hl4 Q& +

230.0783 -1.1 -4.8 5.5 1 Cl11 H13 N 03 HNa M+Na

Al ]
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Compound 14a
'"H NMR in CDCls

;H
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9 8 7 6 5 4 3 2 1 1 -1 -2 ppm
Lot Ll gt bty Lt o e Lt w o —
7.83 1.1221.3518.23  2.03 1.00 6.25 2.97 2.38
1.98.99.BL91301.14  0.99 2.00 3.19 4.27 1.60
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Compound 14a: Low resolution mass analysis

[RURC - J

Yan¥ 051026 16192 03 20 (0.956) Cm (17:24) 1: Scan ES+
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Compound 14a: High resolution mass analysis

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
1805 formulaie) evaluated with 20 results within limits (up to 140 closest results for each mass)

Page 1

Yilong Yan, Yan-4-34 Cone W =30 0Z-Mow-2005
16129 Coll V= 10.0 11:17:05
YANY_051102_16247_YAN-4-34_HRMS 118 (4.025) Cn (Cen,6, 50.00, Ar); Sm (SG, 2x3.00); 5b (2,20.00 }; Cm (108:118) TOF MS ES+
11274425 54183
10 1128 4470
% o4 20 4534 297
o3 11227551 11248098 1425 4131 11264069 | 11294534 4130.4475 1121 420011327689 45 1347532
T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T T T I !
11240 1126.0 11280 11300 11320
Minimum: -1.5
Mazximum: 200.0 .0 120.0
Mass Calc. Mass mba EEM DBEE Ecore Formula
1127.4425 1127.4424 0.1 0.1 52.5 16 €80 H59 N2 O5
1127.4424 0.1 0.1 58.0 17 €79 H53 N9
1127.4429 -0.4 0.4 45.5 3 C65 HEE N14 06 [M+H]
1127.4416 0.9 0.8 40.5 2 C&d H50 N10 010
1127.4437 -1.2 1. 57.5 18 €81 HS55 N& O
1127.4411 1.4 1.3 52.0 15 C78 H57 N5 04
1127.4442 -1.7 -1.5 5.0 4 C67 H57 N1l 07
1127.4402 2.3 2.0 41.0 1 C62 H57 N13 09
1127.4451 -2.6 -2.3 57.0 19 €83 H57 N3 02
1127.4397 2.8 2.5 8.0 12 €77 H61 N 08
1127.4397 2.8 2.5 53.5 14 €76 HS5 N8 03
1127.4456 3.1 -2.7 50.0 7 C68 H53 N15 O3
1127.4456 3.1 -2.7 14.5 6 C69 H59 N8 08
1127.4464 -3.9 -3.5 56.5 20 €85 H59 03
1127.4384 4.1 3.7 18.5 10 €75 H59 N4 OF
1127.4384 4.1 3.7 54.0 13 €74 H53 N11 O2
1127.4469 4.4 - 19.5 8 €70 HS55 N12 O4
1127.4469 4.4 -3.9 44.0 5 C71 H6l N5 09
1127.4370 5.5 4.8 49.0 9 €73 HS57 N7 O
1127.4370 5.5 1.9 54.5 11 €72 H51 N14 O
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Compound 14b

1 .
H NMR in CDCl;
L | — .
| Q
T T _ T T T T _ T T T T _ T T T T — T T T T+ — T _ T T T « T T w T T T T _ T T T T
10 9 8 7 6 5 3 -1 -2 ppm
..|'.“L{.—|{JL{T—L.1-|«L,|—L _||ﬂL r.-|1_ ILJ‘L ._,_._, __-___,_..______ -|Jp[
8.32 1.16150419 3.63 1.95 3.92 3.87 2.212.952.363.07
1.9.893819.12 1.00 5.82 3.0@.58 4.52.15 5.77 .00
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Compound 14b, Low resolution mass analysis

Yan¥ 051202 16376 06 13 (1.137) Cm (11:15) 10 Scan
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Compound 14b, High resolution mass analysis
Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
4972 formulale) evaluated with 47 results within limits (up to 140 closest results for each mass)

Yilong Yan, Yan-4-41 Cone VW = 30 05-Dec-2005
Coll V=100 171213
YANYILONG_051205_16381_YAN-4-41_HRMS 11 (0.473) Cn (Cen 4, 50.00, Ar); 8m (SG, 2x3.00); Sh(2.20.00 ) Cm (912) TOF MS ES+
101 1253.5844 1.41ed
0‘?% : 34 12485 1253.2108 12955983 58.5553 262.2
o3 1238,55221240.5696 1.2;46{4.8.“4. 1ﬁ49808 S ,J — - — .1.2‘.8'[‘.‘.” . .1,2.62.'2.9?4| B2 i NN 2R
1240.0 12450 1250.0 12550 1280.0 1265.0 1270.0 1275.0
Minimum: -1.5
Maximum: 200.0 E.0 120.0
Mass Calc. Mass mDa PEM DBE Score Formula
1253.5844 1253.5846 -0.2 -0.1 57.5 4z C80 H73Z Ne O
1253.5840 0.4 0.3 41 .5 9 C76 H78 N8 08 HNa
1253.5840 0.4 0.3 47.0 10 C75 H72 N15 03 HNa
1253.58489 -0.5 -0.4 k3.5 43 C82 H78 03 Na +
1253.5838 0.6 0.5 45 & 8 C74  H73 N4 06 < [h4+l{]
1253.5851 -0.7 -0.6 45.0 11 C7e HT5 N11  0O7
1253.5835 0.9 0.7 54.0 41 C80 H76 N3 02 HNHa
1253.5854 -1.0 -0.8 46 .5 13 C77 H74 N1z 04 HNa
1253.5854 -1.0 -0.8 41.0 12 C78 HBO N:E <9 HNa
1253.5832 1.2 0.9 F2.5 39 C89 HTT NZ 05
1253.5832 1.2 0.9 58.0 40 cgs8 H71 N9
1253.58E9 -1.5 -1.2 E7.0 44 Ccgz H7TE N2 02
1253.5827 1.7 1.4 42.0 7 C74 H7& MN11 0O7 Na
1253.5824 2.0 1.6 40 .5 [ C73 HTT O N10o 010
1253.5864 -2.0 -1.6 50.0 15 C77 HT71 N15 03
1253 .E864 -2.0 -1.6 44.5 14 C78 HTT N8 08
1253.5822 2.2 1.8 54 .5 38 Cg8 H74 N& © HNa
1253.58R7 -2.3 -1.8 46.0 17 C79 H76 N9 05 HNa
12E3.5887 -2.3 -1.8 40 .58 158 CB0 HBEZ NZ 010 Na
1253.5819 2.5 2.0 53.0 37 C87 H75 N5 4
1253.5873 -2.9 -2.3 56.5 45 c94 HTT 03
1253.5813 3.1 2.4 42 .8 5 C72 H74 N14 06 Na
1253.5875 -3.1 -2.5 58.0 46 C85 H76 N HNa
1253.5811 3.3 2.7 41.0 4 C71 HT75 N13 09
1253.5878 -3.4 -2.7 49 5 19 C79  H7T73 N1z 04
1253.5878 -3.4 -2.7 44 .0 18 C80 H79 N5 O9
1253.5808 3.6 2.8 49.5 35 Ce87 H78 NZ2 G5 HNHa
1253.E808 3.6 2.8 EE.0O 36 cag H7z2 N2 Na
1253.5880 -3.6 -2.9 51.0 21 C80 H7Z N13 O HNHa
1253.5881 -3.7 -2.9 45 .5 20 Ce8l H78 N& 08 HNa
1253 .E806 3.8 3.1 48.0 33 cas H7% N 08
1253.5806 3.8 3.1 k3.5 34 C85 H73I N8 O3
1253.5800 4.4 3.5 37.5 3 C71 H78 N10 0l0 HNa
1253.5891 -4.7 -3.8 49.0 23 Cal H7E N2 0OF
1253.5891 -4.7 -3.8 43 .5 22 C82 HBE1 Nz OC10
1253.57595 4.9 3.9 50.0 32 CBs H76 N5 C4 HNa
1253.5894 -5E.0 -4.0 EC0.E 25 caz H74 MN10 02 Na
1253.5894 -5.0 -4.0 45.0 24 C83 HBO N3 O7 HNa
1253.5792 5.2 4.1 48.5 30 ce4 HTT N4 Q7
12E3.5752 E.2 4.1 54.0 31 C83 HT71 N11 02
1253.58589 -5.5 -4 .4 38.0 1 Ce8 HT764 N15 08 Na
1253.5800 -5.6 -4.4 51.0 47 C97 HTE N
1253.5787 E.7 4.6 38.0 2 Ce9 HT7& N13 09 Na
1253.5805 -6.1 -4.8 54.0 29 Cgz H71 N13 O
1253.5805 -6.1 -4.8 48 .5 27 C83 HTT N& 06
1253.5782 6.2 E.0 45.0 26 Ccad4 HBO N 08 Na
1253.5782 6.2 5.0 50.5 28 C83 H74 N8 03 Ha
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Compound 1a
1 .
H NMR in CDCl3
CH{CL,
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Compound 1a, Low resolution mass analysis

Yan'_051026_16192_04 20 (0.856) Cm (16:27)
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Compound 1a, High resolution mass analysis

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
1811 formula(e) evaluated with 21 results within limits (up to 140 closest results for each mass)

Yilong Yan, Yan-4-35 Cone V=30 0Z2-MNow-2005
16129 Coll V=100 11:25:01
YANY _051102_16247_YAMN-4-35_HRMS 46 (1.575) Cn (Cen,&, 80.00, Ar), Sm (SG, 2x3.00); Sk (2,20.00 ); Cm (46:54) TOF MS ES+
10 11134279 1114 4316 4.14e4
E s agag Y0008 VTANO TV argangg | | TSRO T SR vmaon VERAT0 izeaon
11040 1106.0 1108.0 1110.0 11120 11140 1116.0 11180 1120.0 1122.0 1124.0 1126.0

Minimuam: -1.5
Mazcd muam : 200.0 5.0 1z20.0
Mass Calc. Mass mDa PEM DEE Score Formula
1113.427% 1113.4281 -0.2 -0.2 5E7.5 138 cad HE3I N& O [NH‘HTr

1113.4273 0.& 0.& 45.5 3 Ced HE3I N14 06 —

1113.428% -0.7 -0.6 45.0 4 C&s HE:  N11 Q7

1113.4287 1.2 1.0 52.5 1& C79 HLET Nz 0OF

1113.4287 1.2 1.0 58.0 17 C78 H51 N9

1113.4294 -1.5 -1.4 57.0 19 caz HEE N3 02

1113.4258 2.0 1.8 40.5 1 C&3  HRT7 N10 010

1113.4258 -2.0 -1.8 50.0 g C&7 HE1 MN15 O3

1113.4258 -2.0 -1.8 44.5 5 C&8 HRT7T N8 08

1113.4254 2.5 2.2 53.0 15 C77 HRE Nt 04

1113.4308 -2.9 2.6 56.5 20 cad4d HET 03

1113.4245 3.3 3.0 41.0 2 Ce1l HR: N13 09

1113.4313 -3.4 -3.0 49.5 =] C&9 HE3I N1z ©4

1113.4313 -3.4 -3.0 44.90 7 C70 HES® Nt 09

1113.4241 3.8 3.4 48.0 12 C7& HRZ N 08

1113.4241 3.8 3.4 53.5 14 C75 HE3I N8 03

1113.4326 -4.7 -4.2 45.0 10 C71 HRE N9 0Ok

1113.4325 -4.7 -4.2 43.5 A C72 He1l Nz 010

1113.4227 5.2 4.6 48.5 11 C74 HLT N4 O7

1113.4227 5.2 4.7 54.0 13 C73 H51 NI11 ©Z2

1113.4335 5.6 -5.0 61.0 21 ca7 HEE N
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Compound 1b /O

L

'"H NMR in CDCls
CH,(1,
N — S — ~
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i b et L — - e
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Compound 1b, Low resolution mass analysis

YanY_051202_16376_04 12 (1.137) Cm (10:18) 1: Scan ES+
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Compound 1b, High resolution mass analysis
Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM [/ DBE: min =-1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
4924 formula(e) evaluated with 48 results within limits (up to 140 closest results for each mass)

Yilong Yan, Yan-4-43 Cone W =30 05-Dec-2005
Coll V=100 17:01.48
YANYILONG 051205 16381 _YAN-4-43_HRMS 12 (0.516) Cn (Cen 4, 80.00, Ar); Sm (S5, 243.00); Sb (2 20,00 ); Cm (5:13) TOF MS ES+
10 1239.5709 1.1024
o ; o e 1241.5831 _ e e
03 psgss YA O gy 12005 | | (7 maoor sl g o
I 1255.0 I 123!0.0 I 123|5.0 I 1240.0 I 1245.0 I 125|0.0 I 125|5.|_'I I 126|-0.|_'I
Minimum: Sakgis
Mazcimum: 200.0 .0 1z20.0
Mass Calc. Mass mDa PEM DEE Score Formula
1239.5709 1239.5708 0.1 0.1 44.5 15 C77 H75 NB 08
1239.5708 0.1 0.1 50.0 17 C76 He® N15 03
1239.5711 -0.2 -0.1 45.0 18 C78 H74 N2 05 HNa
1235.5711 -0.2 -0.1 40.5 16 C79 HBO N2 010 Na
1239.5703 0.8 0.5 57.0 45 C91 H73 N3 02
1239.571& -0.7 -0.6 5E&.5 46 c%3 H7: 03
1239.5719 -1.0 -0.8 58.0 47 C34 H74 N HNa
1239.5697 1.2 0.9 41.0 13 C77 H78 N5 09 Na
1239.5697 1.2 1.0 456.5 14 C76 H72 N1z 04 Na
1239.5721 -1.2 -1.0 49.5 20 C78 H71 N1z 04
1239.5721 -1.2 -1.0 44.0 19 C79 H7T N5 09
1239.5694 1.5 1.2 45.0 12 C75 H73 N11 07
1239.5724 -1.5 -1.2 51.0 23 C79 H70 N13 O Na
1239.5724 -1.5 -1.2 45.5 21 CBO H76 N& 0& Na
1239.5692 1.7 1.4 53.5 44 C3l H78 02 HNa
1239.5689 2.0 1.6 57.5 43 C89 H71 N& O
1239.5684 2.5 2.0 41.5 9 C75 H76& NB 08 Na
1235.5684 2.5 2.0 47.0 10 C74 H70 N15 03 HNa
1239.5735 -2.6 -2.1 49.0 24 CBO H73 N9 05
1239.5735 -2.86 -2.1 43.5 22 C8l H7% N2 010 +
1235.5681 2.8 2.3 45.5 8 C73 H71 N14 06<_[M+H]
1239.5737 -2.8 -2.3 50.5 26 C8l1 H72 N10 02 Na
1239.5737 -2.8 -2.3 45.0 25 CBz H78 N2 07 HNa
1235.5679 3.0 2.4 54.0 42 CA9 H74 N3 02 HNa
1239.5676 3.3 2.7 2.5 40 CB8 H7E Nz 05
1239.5676 3.3 2.7 8.0 41 CB7 Hed N2
1239.5742 -3.3 2.7 38.0 11 Ce7 H74 N15 08 Na
1239.5743 -3.4 -2.7 1.0 48 C9s H73 N
1235.5670 3.9 t]gal 42.0 7 C72 H74 N11 07 Na
1239.5748 -3.9 -3.1 54.0 29 C8l1 He® N13 O
1239.5748 -3.9 -3.2 48.5 27 CBz HTE N& 06
1239.5668 4.1 3.3 40.5 3 C72z H75 N1o 0Old
1239.5751 -4.2 -3.4 50.0 30 C83 H74 N7 03 HNa
1239.5751 -4.2 -3.4 44.5 28 C84 HBO 0B Na
1239.5665 4.4 3.5 54.5 39 CA7 H72 N& O HNa
1239.56632 4.6 3.7 53.0 38 CB&s H73 N5 04
1239.5756 -4.7 -3.8 37.5 [ Ce9 H7& N12 0% Na
1239.5657 5.2 4.2 42.5 5 C71 H72 N14 06 HNa
1239.5761 -5.2 -4.2 53.5 32 C83 H71 N1o 02
1239.5762 -5.3 -4.2 48.0 31 ced4 HTT NI 0O7
1239.5654 5.5 4.4 41.0 2 C70 H73 N13 09
1239.5764 -5.5 -4.5 49.5 34 C85 H76 N4 04 Na
1239.5652 5.7 4.4 49.5 36 CB& H76 N2 05 HNa
1239.5652 5.7 4.4 55.0 37 CB5 H70 N9 Na
1239.5767 -5.8 -4.6 41.0 4 Ce9 H73 N1t 08
1235.5649 5.0 4.8 48.0 33 CaB5 H7T N 0B
1239.5649 5.0 4.8 53.5 35 C84 H71 NB O3
1239.5769 -6.0 -4.9 37.0 1 C71 H78 N9 0l0 Na
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Compound 15, Low resolution mass analysis

2: Scan ES+
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Compound 15, High resolution mass analysis

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
359 formula(e) evaluated with 2 results within limits (up to 140 closest results for each mass)

Yilong Yan, Yan-4-45 Cone V' = 30 05-Dec-2005
Coll ¥ = 30.0 16:16:46
YANYILONG_051205_YAN-4-45_HRMS 56 (2.375) Cn (Cen,d, 80.00, Arj; Sm (SG, 2x3.00); Sb (2,20.00 }; Cm (45561) TOF IS ES+
202.0987 11224
10
% s - 203.0999 o1 10 .
. R 1930975 494 ops2 199.1235 r “sosorio 2B 545 0058 2160272 2189240 .
1 17T I L T I L L I T T L I T 17T I T T T T I T L T T LI T I T 17T I T T T I 7T L I T T L I T L T T T T I T L}
1875 1900 1925 1950 1975 2000 2025 2050 2075 2100 2125 2150 2175 2200
Minimum: -1.5
Mazximum: 200.0 E.0 120.0
Mass Calc. Mass mDa PEM DEE Ecore Formula
N
202.0987 202.0980 0.7 3.3 7.5 2 Cll1 Hl1Z N3 © [M+H]
202.0994 0.7 A 7.0 1 c13 Hid oz +—
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Compound 16, Low resolution mass analysis

Yan¥_051202_16376_05 21 {1.007) Cm (12:27) 2 Scan E§-+_
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Compound 16, High resolution mass analysis
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max =120.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
439 formula(e) evaluated with 3 results within limits (up to 140 closest results for each mass)
Yilong Yan, Yan-4-42 Cone V= 30 05-Dec-2005
CollV =100 16:34:21
YANYILONG 051205 _16351_YAN-4-42_HRMS 10 (0.430) Cn (Cen 4, 80.00, Ar; Sm (SG, 2x3.00%; Sb (220,00 ) Cm (6:11) TOF MS ES+
10 2221124 4.41e3
T3 2B gi00576  iggpy  P20TSE3 ppipazy P90 | 5pg99q223.1155 2241129 2221909956772 205 9203,
| L L L L PO L L LI L L LA L L O N I N B B O B I S N N O B O O Y D B B N B | 4
218.00 219.00 220.00 221.00 222 00 22300 224 00 225.00
Minimuam: -1.5
Maximuam: 200.0 5.0 120.0
Mass Calc. Mass mDa PEM DEE Score Formula
222.1124  222.1130 -0.6 -2.8 5.5 1 12 Hle N 03 4_[1\/I+H
222.1117 0.7 3.3 6.0 3 C10 HI4 M4 Oz
222.1133 -0.9 4.0 7.0 2 C13 HI5 N2 Na
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