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General Information

All the reactions were performed in oven-dried glassware. All solvents and commercially available
chemicals were used without further purification. Pyrazolyl nitroalkenes were prepared according to the
literature procedure.! Cinchona derived squaramide catalysts were prepared according to the procedure.?
The column chromatography was carried out on a column packed with silica gel 60-120 mesh. 'H NMR
and spectra were recorded in CDCl; on a Bruker Avance III (500 MHz) and JEOL (400 MHz)
spectrometer. 3C NMR spectra were recorded in CDCl; on Bruker Avance III (125 MHz) and JEOL (100
MHz) spectrometer. Chemical shifts (d) are expressed in ppm downfield from internal TMS. HRMS were
recorded on micrOTOF-Q II 10356 Mass Spectrometer. Optical rotation was determined with Anton Paar
MCP-150 polarimeter at 25°C using sodium D light. HPLC analyses were performed on a Shimadzu LC-
20AD using Daicel Chiralpak IA, IB, IC and IE columns.
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General procedure for the reaction of pyrazolyl nitroalkenes with acetyl acetone

~ NO, O,N o
R R
o o I (1 mol%)
Ny CHClg, 27°C £ 1 No
\ \
R’ R'
1a-1q 2a 3a-3q

To a stirred solution of (£)-4-(2-nitrovinyl)-1,3-diphenyl- 1 H-pyrazole 1 (0.25 mmol) and organocatalyst I (1 mol%) in CHCl,
(1.25 mL) was added acetyl acetone 2 (0.3 mmol, 1.2 equiv.) at 27 °C. The reaction was stirred for 12 h, and progress of the
reaction was monitored at regular intervals by thin layer chromatography. The crude reaction mixture was purified by column

chromatography on silica gel (mesh 60—120) using n-hexane:ethyl acetate (85:15) as the eluents to obtain the pure product 3.

3-(1-(1,3-diphenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3a)

NG, Light-yellow solid; 87% yield; mp. 95-96°C; [a]p?*= +170.00 (c 0.10, CHCl;); 94% ee; HPLC

O | [Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 13.44 min (minor) and tg = 23.90 min

o| (major); '"H NMR (400 MHz, CDCl) 6 7.86 (s, 1H), 7.70 — 7.67 (m, 2H), 7.64 — 7.62 (m, 2H), 7.53

N/‘N\ —7.49 (m, 2H), 7.47 — 7.42 (m, 3H), 7.31 — 7.28 (m, 1H), 4.75 (dd, J=12.5, 5.9 Hz, 1H), 4.59 (dd, J
Ph 3a | _ 12.4, 4.3 Hz, 1H), 4.43 — 4.39 (m, 1H), 4.35 (d, J = 9.4 Hz, 1H), 2.21 (s, 3H), 2.01 (s, 3H); *C

NMR (100 MHz, CDCls) 6 202.4, 201.4, 151.7, 139.4, 132.3, 129.4, 129.0, 128.7, 128.4, 126.9, 126.6, 119.1, 115.9, 77.5, 70.0,
32.9,30.7, 28.7; HRMS (ESI-TOF) m/z: calcd. for C;,H, N30, [M+Na]" 414.1424; found 414.1449.

3-(1-(3-(2-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3b)

NO, Pale-yellow solid; 76% yield; mp. 71-73°C; [a]p**= +130.00 (¢ 0.10, CHCls); 96% ee; HPLC

© [Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 8.18 min (minor) and tg = 10.93 min

cl 7\ O| (major)]; "H NMR (400 MHz, CDCl;) 6 7.89 (s, 1H), 7.69 — 7.67 (m, 2H), 7.56 — 7.54 (m, 1H), 7.47
N\,\‘lih 3b —7.43 (m, 5H), 7.33 — 7.29 (m, 1H), 4.77 (dd, J = 12.6, 5.8 Hz, 1H), 4.60 (dd, /= 12.6, 4.6 Hz, 1H),

4.40 (d,J= 8.7 Hz, 1H), 3.99 — 3.94 (m, 1H), 2.23 (s, 3H), 2.08 (s, 3H); 13C NMR (100 MHz, CDCl;)
§202.8,201.9, 149.9, 139.4, 133.9, 132.5, 131.4, 130.6, 129.9, 129.4, 127.2, 127.0, 126.4, 119.2, 117.3, 76.9, 69.5, 33.2, 30.9,
28.7; HRMS (ESI-TOF) m/z: caled. for C»,HyoCIN3O4 [M+H]* 426.1215; found 426.1226.

3-(1-(3-(2-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3c)

NO, Pale-yellow solid; 74% yield; mp. 98-99°C; [a]p®= +113.33 (c 0.15, CHCI;); 92% ee; HPLC

o [Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 12.11 min (minor) and tz = 18.84

o | min (major)]; '"H NMR (400 MHz, CDCl3) 6 7.89 (s, 1H), 7.73 (dd, J = 8.0, 0.9 Hz, 1H), 7.71 -

N. 7.67 (m, 2H), 7.49 — 7.42 (m, 4H), 7.38 — 7.34 (m, 1H), 7.32 — 7.28 (m, 1H), 4.80 (dd, /=12.8, 6.0
I‘Dh 3c | Hz 1H), 4.63(dd,J=12.7,4.5 Hz, 1H), 4.41 (d,J= 8.4 Hz, 1H), 3.97 —3.92 (m, 1H), 2.22 (s, 3H),
2.10 (s, 3H); 3C NMR (100 MHz, CDCl;) 6 202.8, 201.9, 151.4, 139.5, 133.5, 133.1, 132.5, 130.8, 129.4, 127.7, 127.0, 126.3,
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124.0, 119.2, 117.2, 76.9, 69.4, 33.2, 31.0, 29.0; HRMS (ESI-TOF) m/z: calcd. for C,H;,BrN;O4 [M+Na]*" 492.0529; found
492.0509.

3-(1-(3-(3-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3d)

NO, Pale-yellow solid; 74% yield; mp. 48-49°C; [a]p?= +166.67 (¢ 0.15, CHCl3); 94% ee; HPLC
£ 0 [Chiralpak 1A, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tx = 12.55 min (minor) and tg = 18.62
R O| min (major)]; "H NMR (400 MHz, CDCl;) 6 7.86 (s, 1H), 7.69 — 7.67 (m, 2H), 7.52 — 7.43 (m, 4H),
N<
3d '\\l
Ph

7.42 — 7.38 (m, 1H), 7.34 — 7.30 (m, 1H), 7.19 — 7.14 (m, 1H), 4.79 — 4.74 (m, 1H), 4.59 (dd, J =
12.5, 4.0 Hz, 1H), 4.43 — 4.36 (m, 2H), 2.24 (s, 3H), 2.05 (s, 3H); *C NMR (100 MHz, CDCl;) &
202.2,201.2, 163.0 (J = 245.7 Hz), 150.4, 139.3, 134.4 (d, J = 7.9 Hz), 130.6 (d, J = 8.4 Hz), 129.5, 127.1, 126.8, 123.9 (d, J
= 2.6 Hz), 119.2, 116.0, 115.8, 115.6, 115.4, 77.5, 70.1, 32.8, 30.8, 29.0; HRMS (ESI-TOF) m/z: caled. for CoHaFN;0,
[M+Na]* 432.1330; found 432.1293.

3-(1-(3-(3-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3e)

NO, Brown semi-solid; 65% yield; [a]p?= +110.00 (¢ 0.10, CHCl3); 94% ee; HPLC [Chiralpak 1A,
cal 0 hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 11.93 min (minor) and tg = 16.13 min (major)];
N O| 'H NMR (400 MHz, CDCl;) 6 7.87 (s, 1H), 7.69 — 7.66 (m, 3H), 7.55 — 7.52 (m, 1H), 7.47 —
N<
3e l\\l
Ph

7.42 (m, 4H), 7.34 — 7.30 (m, 1H), 4.80 — 4.75 (m, 1H), 4.60 — 4.57 (m, 1H), 4.41 — 4.35 (m,
2H), 2.23 (s, 3H), 2.06 (s, 3H); *C NMR (100 MHz, CDCl5) § 202.2, 201.2, 150.3, 139.3, 134.9,
134.1,130.2, 129.5, 128.8, 128.6, 127.2, 126.8, 126.3, 119.2, 116.2, 77.5, 70.0, 32.8, 30.8, 29.1; HRMS (ESI-TOF) m/z: calcd.
for CoHaCIN;04 [M+H]* 426.1215; found 426.1226.

3-(1-(3-(3-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3f)

NO, Light-yellow solid; 74% yield; mp. 43-44°C; [a]p?°=+106.67 (c 0.225, CHCl3); 96% ee; HPLC
Br © [Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 9.91 min (minor) and tg = 14.94 min
7\ O| (major)]; '"H NMR (400 MHz, CDCl;) 6 7.86 (s, 1H), 7.84 — 7.82 (m, 1H), 7.69 — 7.67 (m, 2H),
3f N\l\ll
Ph

7.61 —7.57 (m, 2H), 7.48 — 7.44 (m, 2H), 7.42 ~7.38 (m, 1H), 7.35 — 7.30 (m, 1H), 4.81 — 4.76 (m,
1H), 4.61 — 4.57 (m, 1H), 4.38 — 4.37 (m, 2H), 2.25 (s, 3H), 2.07 (s, 3H); 3C NMR (100 MHz,
CDCly) 6 202.2, 201.3, 150.2, 139.3, 134.3, 131.8, 131.5, 130.5, 129.5, 127.2, 126.8, 126.7, 123.1, 119.2, 116.1, 77.5, 70.0,
32.8, 30.9, 29.1; HRMS (ESI-TOF) m/z: calcd. for Cy,HaoBrN;O, [M+H]* 470.0710; found 470.0728.

3-(1-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3g)

Light-brown semi-solid; 70% yield; [a]p?>*= +130.00 (¢ 0.10, CHCl3); 90% ee; HPLC [Chiralpak

E
e O| IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 9.19 min (minor) and tg = 15.43 min (major)];
o '"H NMR (400 MHz, CDCl;) 6 7.85 (s, 1H), 7.68 — 7.61 (m, 4H), 7.48 — 7.44 (m, 2H), 7.33 — 7.30
N/‘N\ (m, 1H), 7.24 — 7.19 (m, 2H), 4.76 — 4.72 (m, 1H), 4.59 — 4.55 (m, 1H), 4.39 — 4.33 (m, 2H), 2.24
39 Ph

(s, 3H), 2.04 (s, 3H); 3C NMR (100 MHz, CDCl;) 6 202.2, 201.3, 163.0 (d, J = 247.2 Hz), 150.9,
139.4,130.3 (d, /= 8.4 Hz), 129.5, 128.4, 127.1, 126.6, 119.2, 116.21, 116.0, 115.9, 77.6, 70.1, 32.9, 30.8, 29.0; HRMS (ESI-
TOF) m/z: calcd. for C,,H,0FN;O4 [M+H]* 410.1511; found 410.1497.
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3-(1-(3-(4-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3h)

cl NO,
%0
(@]
|
N. \
3h l\\l
Ph

Light-brown solid; 62% yield; mp. 44-45°C; [a]p?>= +100.00 (¢ 0.10, CHCIl;); 95% ee; HPLC
[Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 9.73 min (minor) and tz = 19.60 min
(major)]; "H NMR (400 MHz, CDCl;) 6 7.85 (s, 1H), 7.68 — 7.66 (m, 2H), 7.61 — 7.59 (m, 2H), 7.51
—7.48 (m, 2H), 7.46 — 7.44 (m, 2H), 7.34 — 7.30 (m, 1H), 4.76 — 4.72 (m, 1H), 4.59 — 4.55 (m, 1H),
4.40 — 4.35 (m, 2H), 2.24 (s, 3H), 2.04 (s, 3H); 13C NMR (100 MHz, CDCl3) 6 202.2, 201.2, 150.6,

139.3, 134.9, 130.8, 129.7, 129.5, 129.3, 127.1, 126.8, 119.2, 116.0, 77.6, 70.1, 32.9, 30.8, 29.1; HRMS (ESI-TOF) m/z: calcd.
for Cp,H,0CIN3;04 [M+Na]* 448.1035 found 448.1012.

3-(1-(3-(4-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3i)

BI' N02
%O
(o]
i
N \
3i l\‘l
Ph

Light-yellow solid; 60% yield; mp. 51-52°C; [a]p?®= +120.00 (¢ 0.10, CHCl;); 94% ee; HPLC
[Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 14.32 min (minor) and tg = 31.56 min
(major)]; "H NMR (400 MHz, CDCl;) 6 7.85 (s, 1H), 7.68 — 7.65 (m, 4H), 7.55 — 7.52 (m, 2H), 7.49

~7.44 (m, 2H), 7.34 — 7.30 (m, 1H), 4.76 — 4.72 (m, 1H), 4.59 — 4.55 (m, 1H), 4.40 — 4.36 (m, 2H),
2.25 (s, 3H), 2.05 (s, 3H); 13C NMR (100 MHz, CDCl3) 6 202.2, 201.2, 150.6, 139.3, 132.2, 131.3,

130.0, 129.5, 127.2, 126.8, 123.1, 119.2, 115.9, 77.6, 70.1, 32.9, 30.9, 29.1; HRMS (ESI-TOF) m/z: calcd. for Cy,HaBrN;0,
[M+H]*470.0710; found 470.0684.

3-(1-(3-(2,4-dichlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (3j)

wo
0
cl ]
N. \
N 3
Ph )

Pale-yellow solid; 71% yield; mp. 56-57°C; [a]p?= +95.00 (¢ 0.20, CHCIl;); 97% ee; HPLC
[Chiralpak TA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 10.02 min (minor) and tz = 14.01 min
(major)]; 'H NMR (400 MHz, CDCl;) 6 7.89 (s, 1H), 7.67 (d, J = 7.8 Hz, 2H), 7.58 (d, J = 1.4 Hz,
1H), 7.48 — 7.40 (m, 4H), 7.34 — 7.30 (m, 1H), 4.76 (dd, J=12.7, 5.9 Hz, 1H), 4.59 (dd, /=12.7,4.5
Hz, 1H), 4.41 (d, J = 8.8 Hz, 1H), 3.95 — 3.91 (m, 1H), 2.24 (s, 3H), 2.10 (s, 3H); '*C NMR (100

MHz, CDCl;) 6 202.5, 201.6, 148.9, 139.3, 136.0, 134.6, 133.30, 129.9, 129.7, 129.5, 127.6, 127.2, 126.5, 119.2, 117.4, 77.0,
69.5,33.1, 31.0, 29.1; HRMS (ESI-TOF) m/z: calcd. for C,H;9Cl,N;04 [M+Na]* 482.0645; found 482.0607.

3-(2-nitro-1-(1-phenyl-3-(p-tolyl)-1H-pyrazol-4-yl)ethyl)pentane-2,4-dione (3k)

NO,
o}
o}
/
N. )
3k N
Ph

Light-yellow solid; 83% yield; mp. 53-54°C; [a]p?®= +155.00 (¢ 0.20, CHCl3); 92% ee; HPLC
[Chiralpak TA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 12.93 min (minor) and tg = 29.67 min
(major)]; "H NMR (400 MHz, CDCl3) 6 '"H NMR (400 MHz, CDCls) 6 7.83 (s, 1H), 7.69 — 7.67 (m,
2H), 7.52 — 7.50 (m, 2H), 7.46 — 7.42 (m, 2H), 7.33 — 7.27 (m, 3H), 4.75 (dd, J=12.4, 5.5 Hz, 1H),
4.59 (dd, J = 12.4, 4.2 Hz, 1H), 4.40 — 4.35 (m, 2H), 2.43 (s, 3H), 2.22 (s, 3H), 2.02 (s, 3H); *C

NMR (100 MHz, CDCls) ¢ 202.5, 201.6, 151.8, 139.5, 138.7, 129.7, 129.4, 129.4, 128.3, 128.3, 128.3, 126.9, 126.6, 119.1,

119.1, 115.8, 77.5, 70.1,

428.1580.

NO,
%0
o)
MeO /
e \
N
3l Ph

33.0, 30.8, 28.6, 21.4; HRMS (ESI-TOF) m/z: calcd. for C;3Hp;N;O4 [M+Na]* 428.1581; found

3-(1-(3-(2-methoxyphenyl)-1-phenyl-1 H-pyrazol-4-yl)-2-nitroethyl) pentane-2,4-dione (31)
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Light brown solid; 68% yield; mp. 43-45°C; [a]p?*= +120.00 (¢ 0.15, CHCl;); 95% ee; HPLC [Chiralpak 1A, hexane/i-PrOH,
85:15, 1 mL/min, 254 nm, tz = 8.33 min (minor) and tr = 12.99 min (major)]; 'H NMR (400 MHz, CDCl;) ¢ 7.86 (s, 1H), 7.69
—7.66 (m, 2H), 7.48 — 7.41 (m, 4H), 7.29 — 7.26 (m, 1H), 7.11 — 7.04 (m, 2H), 4.71 (dd, J = 12.1, 5.0 Hz, 1H), 4.60 (dd, .J =
12.1,5.3 Hz, 1H), 436 (d, J = 9.6 Hz, 1H), 4.12 — 4.07 (m, 1H), 3.85 (s, 3H), 2.19 (s, 3H), 2.00 (s, 3H); *C NMR (100 MHz,
CDCly) 6 203.0, 202.3, 156.9, 149.7, 139.5, 132.0, 130.7, 129.3, 126.6, 126.4, 121.3, 121.1, 119.0, 117.4, 111.1, 77.1, 69.9,
55.4,33.5,30.5, 27.9; HRMS (ESI-TOF) m/z: caled. for C,3H,3N305 [M+Na]* 444.1530; found 444.1493.

3-(1-(3-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl) pentane-2,4-dione (3m)

Brown solid; 75% yield; mp. 41-42°C; [a]p*=+140.00 (c 0.20, CHCl3); 90% ee; HPLC [Chiralpak

MeOQO, N02
O| IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tz = 19.04 min (minor) and tz = 38.82 min (major)];
/\ o| 'HNMR (400 MHz, CDCl;) 6 7.83 (s, 1H), 7.69 — 7.67 (m, 2H), 7.57 — 7.55 (m, 2H), 7.46 — 7.42
N‘N (m, 2H), 7.31 — 7.26 (m, 1H), 7.06 — 7.02 (m, 2H), 4.74 (dd, J=12.4, 5.7 Hz, 1H), 4.59 (dd, J =
3m \
Ph

12.4, 4.2 Hz, 1H), 4.42 — 4.34 (m, 2H), 3.87 (s, 3H), 2.22 (s, 3H), 2.02 (s, 3H); 3C NMR (100
MHz, CDCl;) 6 202.4,201.5, 160.0, 151.6, 139.5, 129.7, 129.4, 126.8, 126.6, 124.7,119.1, 115.8, 114.5, 77.5, 70.1, 55.3, 33.0,
30.8, 28.7; HRMS (ESI-TOF) m/z: calcd. For Cy3H»3;N305 [M+H]* 422.1710; found 422.1691.

3-(2-nitro-1-(3-(4-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)ethyl)pentane-2,4-dione (3n)
Yellow solid; 70% yield; mp. 92-94°C; [a]p?*=+20.00 (c 0.10, CHCls); 95% ee; HPLC [Chiralpak

O,N NO,
o| IA,hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 31.25 min (minor) and tg =45.95 min (major)];
o "H NMR (400 MHz, CDCl;) § 8.40 — 8.38 (m, 2H), 7.93 — 7.89 (m, 3H), 7.70 — 7.68 (m, 2H),
N/‘N\ 7.51 —7.47 (m, 2H), 7.38 — 7.34 (m, 1H), 4.75 (dd, J = 12.6, 6.1 Hz, 1H), 4.58 (dd, J = 12.6, 4.1
3n \
Ph

Hz, 1H), 4.48 — 4.39 (m, 2H), 2.29 (s, 3H), 2.09 (s, 3H); '*C NMR (100 MHz, CDCls) 6 201.7,
200.8, 149.4, 147.8, 139.1, 138.9, 129.6, 129.1, 127.6, 127.0, 124.2, 119.3, 116.7, 77.7, 70.1, 32.8, 30.9, 29.8; HRMS (ESI-
TOF) m/z: calcd. for C,H;0N,Og [M+Na]*459.1275; found 459.1220.

3-(1-(3-(naphthalen-2-yl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)pentane-2,4-dione (30)

Light-brown solid; 60% yield; mp. 53-54°C; [a]p?= +140.00 (¢ 0.10, CHCls); 93% ee; HPLC

NO,
OO O| [Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 10.49 min (minor) and tg = 16.23
B o| min (major)]; '"H NMR (400 MHz, CDCl;) ¢ 8.12 (d, J = 0.8 Hz, 1H), 8.00 (d, J = 8.5 Hz, 1H),
N\N 7.97 -7.91 (m, 2H), 7.90 (s, 1H), 7.77 (dd, J= 8.4, 1.7 Hz, 1H), 7.73 — 7.71 (m, 2H), 7.57 — 7.55
30 Ph

(m, 2H), 7.49 — 7.45 (m, 2H), 7.34 — 7.30 (m, 1H), 4.80 (dd, J= 12.4, 6.1 Hz, 1H), 4.64 (dd, J =
12.4, 4.6 Hz, 1H), 4.55 — 4.50 (m, 1H), 4.38 (d, J= 9.2 Hz, 1H), 2.21 (s, 3H), 2.03 (s, 3H); 3C NMR (100 MHz, CDCl;) &
202.4, 201.6, 151.6, 139.5, 133.4, 133.2, 129.8, 129.5, 128.9, 128.4, 127.8, 127.6, 127.0, 126.9, 126.7, 126.6, 126.0, 119.2,
116.2, 77.5, 70.0, 33.0, 30.9, 28.8; HRMS (ESI-TOF) m/z: calcd. for C5H3N;0, [M+Na]* 464.1581; found 464.1566.

3,5-dimethyl-4-(2-nitro-1-(1-phenyl-3-(thiophen-2-yl)-1 H-pyrazol-4-yl)ethyl)pentane-2,4-dione (3p)

Brown semi-solid; 69% yield; [a]p®= +66.67 (¢ 0.15, CHCl3); 97% ee; HPLC [Chiralpak 1A,

NO,
%0 hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 9.97 min (minor) and tg = 12.21 min (major)]; 'H
S
(@)
T3 s6
N
3p Ph




NMR (400 MHz, CDCL3) 6 7.83 (s, 1H), 7.69 — 7.66 (m, 2H), 7.47 — 7.42 (m, 4H), 7.33 — 7.29 (m, 1H), 7.18 (dd, /= 5.1, 3.6
Hz, 1H), 4.80 (dd, J = 12.4, 5.9 Hz, 1H), 4.68 (dd, J = 12.4, 4.7 Hz, 1H), 4.59 — 4.54 (m, 1H), 4.44 (d,J= 9.4 Hz, 1H),2.27 (s,
3H), 2.06 (s, 3H); *C NMR (100 MHz, CDCLy) § 202.5, 201.5, 145.5, 139.2, 133.7, 129.5, 127.9, 127.2, 127.1, 126.4, 125.9,
119.2, 115.6, 77.3, 70.0, 33.0, 30.8, 28.4; HRMS (ESI-TOF) m/z: calcd. for CoH;N30,S [M+Na]*420.0988; found 420.0985.

3-(2-nitro-1-(1-(4-nitrophenyl)-3-phenyl-1H-pyrazol-4-yl)ethyl)pentane-2,4-dione (3q)

Yellow brown solid; 55% yield; mp. 72-74°C; [a]p?= +60.00 (¢ 0.10, CHCl;); 'H NMR (400 MHz,
O| CDCl) 6 8.36 — 8.33 (m, 2H), 7.98 (s, 1H), 7.90 — 7.88 (m, 2H), 7.64 — 7.62 (m, 2H), 7.58 — 7.51 (m,
o| 3H),4.80(dd,J = 12.6, 5.9 Hz, 1H), 4.60 (dd, J = 12.6, 4.4 Hz, 1H), 4.43 — 4.33 (m, 2H), 2.23 (s, 3H),
N 2.05 (s, 3H); 3C NMR (100 MHz, CDCls) ¢ 202.3, 201.5, 153.5, 145.7, 143.6, 131.5, 129.4, 129.2,

3q 128.4, 127.1, 125.4, 118.7, 117.9, 77.2, 69.7, 32.8, 30.8, 28.8; HRMS (ESI-TOF) m/z: calcd. for
CHy0N4Og [M+Na]* 437.1456; found 437.1433.

NO,

NO,

General procedure for the synthesis of bis-pyrazole derivatives 4

O,N o)
R
o + ©\ NH, __AcOH (20 mol%)
o \ N~ 2 " EtOH 3mL, 90 °C
N H 3h
b
3a-q 7 4a-q

To a stirred solution of compound 3 (0.1 mmol) in 2 mL ethanol was added phenyl hydrazine 7 (0.11 mmol, 1.2 equiv.) and 20
mol% glacial acetic acid. The reaction mixture was refluxed at 90 °C for 3h, after which the solvent was reduced under pressure,
and the crude reaction mixture was purified by column chromatography on silica gel (mesh 60—120) using n-hexane:ethyl

acetate (85:15) as the eluents to obtain 4 as the pure product.

4-(1-(1,3-diphenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1H-pyrazole (4a)

ph| Reddish brown semi-solid, 81% yield, [a]p?® = +45.00 (c 0.2, CHCl;); 99% ee; HPLC [Chiralpak IA,

N02 /
/ /NN hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 7.97 min (minor) and tg = 13.00 min (major)]; 'H
\ NMR (400 MHz, CDCl3) ¢ 7.83 (d, J= 0.4 Hz, 1H), 7.73 — 7.70 (m, 2H), 7.58 — 7.55 (m, 2H), 7.48
"}‘N 4a —7.42 (m, 7H), 7.38 — 7.36 (m, 1H), 7.32 — 7.29 (m, 3H), 5.07 (dd, /=9.0, 7.4 Hz, 1H), 4.90 (dd, J
P

h =12.4,7.1 Hz, 1H), 4.78 (dd, J = 12.4, 9.4 Hz, 1H), 2.23 (s, 3H), 2.09 (s, 3H); *C NMR (100 MHz,
CDCly) § 151.8, 146.9, 139.7, 139.3, 137.4, 133.0, 129.5, 129.1, 128.6, 128.5, 128.2, 127.8, 126.7, 125.8, 125.2, 119.0, 118.6,
113.7,77.4,31.2, 13.2, 10.9; HRMS (ESI-TOF) m/z: calcd. for CosH,sNsO, [M+H]* 464.2081; found 464.2065.

4-(1-(3-(2-chlorophenyl)-1-phenyl-1 H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1H-pyrazole (4b)

NO pn| Reddish brown semi-solid; 57% yield; [a]p?® =+76.00 (c = 0.5, CHCl3); 97% ee, HPLC [Chiralpak
? / N\N IA, hexane/i-PrOH 85:15, Iml/min, 254 nm, tr = 7.82 min (minor) and ty = 13.61 min (major)]; 'H
~
N\ S7
Cl N\N\ 4b
Ph




NMR (400 MHz, CDCl3) 6 7.89 (d, J= 0.8 Hz, 1H), 7.73 — 7.71 (m, 2H), 7.49 — 7.44 (m, 4H), 7.42 — 7.40 (m, 2H), 7.36 — 7.29
(m, 4H), 7.24 — 7.21 (m, 2H), 4.96 — 4.91 (m, 2H), 4.82 (dd, J=14.4, 11.8 Hz, 1H), 2.07 (s, 3H), 1.92 (s, 3H); 3C NMR (100
MHz, CDCLy) 6 150.2, 146.8, 139.7, 139.4, 137.5, 134.1, 132.3, 131.6, 130.1, 129.5, 129.4, 129.0, 127.7, 126.8, 126.7, 125.1,
124.2, 120.5, 119.0, 113.5, 77.4, 31.0, 12.8, 10.4; HRMS (ESI-TOF) m/z: caled. for CosHuCINsO, [M+H]* 498.1691; found
498.1744.

4-(1-(3-(2-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1 H-pyrazole (4¢)

Reddish brown semi-solid; 60% yield; [a]p?® =+110.00 (¢ = 0.5, CHCl;); 93% ee, HPLC [Chiralpak

Ph

02 4

/i NN IA, hexane/i-PrOH 85:15, Iml/min, 254 nm, tz = 10.25 min (minor) and tg = 18.14 min (major)]; 'H
Z
NMR (400 MHz, CDCl;) 6 7.90 (s, 1H), 7.73 = 7.71 (m, 2H), 7.64 (dd, J=7.8, 1.3 Hz, 1H), 7.48 —
N
4c 7.43 (m, 3H), 7.42 — 7.40 (m, 2H), 7.36 — 7.32 (m, 2H), 7.30 — 7.27 (m, 1H), 7.23 — 7.21 (m, 2H),
h

N
|
Br N\N

P

7.19 —7.17 (m, 1H), 4.98 — 4.87 (m, 2H), 4.82 (dd, J=9.7, 7.3 Hz, 1H), 2.07 (s, 3H), 1.90 (s, 3H);
I3C NMR (100 MHz, CDCl3) § 151.6, 146.8, 139.6, 139.4, 137.5, 134.3, 132.5, 131.6, 130.2, 129.5, 129.0, 127.6, 127.3, 126.7,
125.1, 124.1, 124.0, 120.2, 119.0, 113.5, 77.1, 31.0, 12.8, 10.4; HRMS (ESI-TOF) m/z: caled. for C,3H»4,BrNsO, [M+H]*
542.1186; found 542.1187.

4-(1-(3-(3-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1H-pyrazole (4d)

NO, N’Ph Reddish brown semi-solid; 71% yield; [a]p? = +74.00 (c = 0.5, CHCl;); 97% ee, HPLC [Chiralpak
/ N IA, hexane/i-PrOH 85:15, 1ml/min, 254 nm, tzg = 7.55 min (minor) and tz = 10.32 min (major)]; 'H
FQ\% NMR (400 MHz, CDCl3) 6 7.87 (d, J= 0.6 Hz, 1H), 7.73 — 7.70 (m, 2H), 7.50 — 7.48 (m, 2H), 7.45
4 NN —7.43 (m, 2H), 7.39 — 7.27 (m, 7H), 7.11 — 7.06 (m, 1H), 5.06 — 5.02 (m, 1H), 4.93 (dd, J = 12.3,

Ph 7.6 Hz, 1H), 4.79 (dd, J = 12.3, 8.9 Hz, 1H), 2.22 (s, 3H), 2.12 (s, 3H); 3C NMR (100 MHz, CDCl)

0162.7 (d, J=245.4 Hz), 150.6, 146.8, 139.6, 139.3, 137.4, 135.1 (d, /= 7.9 Hz), 130.2 (d, /= 8.4 Hz), 129.6, 129.1, 127.9,

127.0, 1259, 125.2, 123.8, 119.1, 118.6, 115.4, 115.2, 113.6, 77.6, 31.3, 13.2, 10.9; HRMS (ESI-TOF) m/z: calcd. for
CysH,4FN5O, [M+Na]* 504.1806; found 504.1741.

4-(1-(3-(3-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1H-pyrazole (4¢)

4e NO, N'Ph Reddish brown semi-solid; 67% yield; [a]p? = +34.00 (¢ = 0.5, CHCIl3); 95% ee, HPLC [Chiralpak
/ N IA, hexane/i-PrOH 85:15, Iml/min, 254 nm, tg = 9.17 min (minor) and tg = 12.68 min (major)];
CI/Q\% '"H NMR (400 MHz, CDCl;) ¢ 7.90 (d, J= 0.7 Hz, 1H), 7.73 — 7.70 (m, 2H), 7.51 — 7.49 (m, 2H),
N~
Ph

7.48 — 7.46 (m, 3H), 7.44 — 7.42 (m, 2H), 7.39 — 7.38 (m, 1H), 7.35 — 7.34 (m, 2H), 7.31 — 7.29
(m, 2H), 5.04 — 5.00 (m, 1H), 4.95 (dd, J = 12.1, 7.7 Hz, 1H), 4.78 (dd, J = 12.1, 8.3 Hz, 1H), 2.19
(s, 3H), 2.12 (s, 3H); *C NMR (100 MHz, CDCl;) 6 150.5, 146.9, 139.6, 139.3, 137.4, 134.8, 134.4, 129.8, 129.6, 129.1, 128.5,
128.3, 127.9, 127.0, 126.3, 125.7, 1253, 119.2, 118.7, 113.6, 77.7, 31.3, 13.2, 10.9; HRMS (ESI-TOF) m/z: calcd. for
CosH24CINsO, [M+H]* 498.1691; found 498.1746.

N

\

4-(1-(3-(3-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1 H-pyrazole (4f)

Reddish brown semi-solid; 70% yield; [a]p® = +72.00 (¢ = 0.5, CHCl3); 98% ee, HPLC

Ph
O ,
2 ] N [Chiralpak IA, hexane/i-PrOH 85:15, 1ml/min, 254 nm, tg = 7.84 min (minor) and tg = 10.44 min
N
Br AN\ S8
Ph

N
N
4f N

\




(major)]; 'H NMR (400 MHz, CDCl;) 6 7.90 (d, J = 0.5 Hz, 1H), 7.73 — 7.71 (m, 2H), 7.66 — 7.65 (m, 1H), 7.51 — 7.46 (m,
5H), 7.45 — 7.43 (m, 2H), 7.39-7.37 (m, 1H), 7.33 — 7.30 (m, 3H), 5.04 — 5.00 (m, 1H), 4.95 (dd, J = 12.0, 7.8 Hz, 1H), 4.78
(dd, J=12.0, 8.2 Hz, 1H), 2.19 (s, 3H), 2.13 (s, 3H); 13C NMR (100 MHz, CDCl;) 6 150.4, 146.8, 139.5, 139.3, 137.4, 135.0,
131.4, 131.2, 130.1, 129.6, 129.1, 127.9, 127.0, 126.8, 125.7, 125.3, 122.5, 119.1, 118.7, 113.5, 77.7, 31.3, 13.2, 11.0; HRMS
(ESI-TOF) m/z: calcd. for CpgH,4BrNsO, [M+H]* 542.1186; found 542.1100.

4-(1-(3-(4-fluorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1H-pyrazole (4g)

pn|  Reddish brown semi-solid; 76% yield; [a]p® = +52.00 (¢ = 0.5, CHCls); 91% ee, HPLC [Chiralpak

_ NO, I /Ni'\l IA, hexane/i-PrOH 85:15, Iml/min, 254 nm, tg = 9.23 min (minor) and tg = 16.36 min (major)]; 'H
NMR (400 MHz, CDCl3) 6 7.85 (d, J= 0.9 Hz, 1H), 7.72 — 7.69 (m, 2H), 7.54 — 7.49 (m, 3H), 7.47

‘0 Nﬂ;\ (d, J= 1.2 Hz, 1H), 7.45 — 7.43 (m, 2H), 7.39 — 7.37 (m, 1H), 7.34 — 7.31 (m, 1H), 7.31 — 7.28 (m,

Ph 2H), 7.14 — 7.10 (m, 2H), 5.03 — 4.99 (m, 1H), 4.91 (dd, J= 12.3, 7.4 Hz, 1H), 4.81 — 4.76 (m, 1H),

2.21 (s, 3H), 2.09 (s, 3H); 1*C NMR (100 MHz, CDCIl3) d 150.9, 146.8, 139.6, 139.3, 137.3, 130.1, 130.0, 129.5, 129.1, 127.9,
126.8, 125.7,125.2, 119.1, 118.5, 115.7, 115.5, 113.7, 77.5, 31.2, 13.2, 11.0; HRMS (ESI-TOF) m/z: calcd. for CysH,4FNsO,
[M+H]"482.1987; found 482.1984.

4-(1-(3-(4-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1H-pyrazole (4h)

Reddish brown semi-solid, 65% yield, [a]p?* = +48.00 (c 0.5, CHCl); 96% ee; HPLC [Chiralpak

Ph
N02 ’
cl / N‘N IA, hexane/i-PrOH 85:15, 1 mL/min, 254 nm; tg = 8.71 min (minor) and tg = 15.59 min (major)];
* ~
N '"H NMR (400 MHz, CDCls) 6 7.85 (s, 1H), 7.71 — 7.69 (m, 2H), 7.51 — 7.44 (m, 7H), 7.41 - 7.3
ah "LN (m, 3H), 7.30 — 7.28 (m, 2H), 5.04 — 5.00 (m, 1H), 4.92 (dd, J =124, 7.4 Hz, 1H), 4.79 (d, J =
Ph

\

12.3, 9 Hz, 1H), 2.21 (s, 3H), 2.11 (s, 3H); 3C NMR (100 MHz, CDCL;) 6 150.6, 146.8, 139.6,
139.3, 137.4, 134.5, 131.5, 129.6, 129.5, 129.1, 128.8, 127.9, 126.9, 125.9, 125.2, 119.1, 118.6, 113.6, 77.5, 31.3, 13.2, 11.0;
HRMS (ESI-TOF) m/z: caled. for CagHa4CINsO, [M+H]* 498.1691; found 498.1607.

4-(1-(3-(4-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1 H-pyrazole (4i)

pn| Reddish brown semi-solid, 79% yield, [a]p* = +32.00 (c 0.5, CHCl3); 86% ee; HPLC [Chiralpak
Br@\%ﬁ{\l IA, hexane/i-PrOH 85:15, 1 mL/min, 254 nm; tg = 9.24 min (minor) and tg = 17.22 min (major)];
A 'H NMR (400 MHz, CDCl3) 6 7.85 (d, J= 0.7 Hz, 1H), 7.72 — 7.69 (m, 2H), 7.56 — 7.54 (m, 2H),

ai N-N 7.49 —7.45 (m, 4H), 7.44 — 7.42 (m, 2H), 7.40 — 7.32 (m, 2H), 7.30 — 7.27 (m, 2H), 5.04 — 5.00 (m,
Ph 1H), 4.92 (dd, J=12.3, 7.4 Hz, 1H), 4.78 (dd, /= 12.3, 8.9 Hz, 1H), 2.20 (s, 3H), 2.11 (s, 3H); 13C
NMR (100 MHz, CDCl;) 6 150.6, 146.8, 139.6, 139.2, 137.4, 132.0, 131.7, 129.8, 129.6, 129.1, 127.9, 126.9, 125.9, 125.3,

122.7,119.1, 118.6, 113.6, 77.5, 31.3, 13.2, 11.0; HRMS (ESI-TOF) m/z: calcd. for C,3H,4BrNsO, [M+Na]" 564.1006; found
564.1010.

4-(1-(3-(2,4-dichlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1H-pyrazole (4j)

Reddish brown semi-solid, 60% yield, [a]p>> = +46.00 (¢ 0.5, CHCl); 94% ee; HPLC [Chiralpak 1A,

Ph
NO /
cl ’ ! NN hexane/i-PrOH 85:15, 1 mL/min, 254 nm; tg = 10.08 min (minor) and tg = 20.70 min (major)]; 'H
N NMR (400 MHz, CDCl3) 6 7.90 (s, 1H), 7.72 — 7.70 (m, 2H), 7.48 — 7.46 (m, 3H), 7.44 — 7.42 (m,
Cl I\LN
j h

\

4 )




2H), 7.38 — 7.33 (m, 2H), 7.24 — 7.18 (m, 3H), 7.13 (d, J = 8.2 Hz, 1H), 4.99 — 4.89 (m, 2H), 4.81 (dd, J = 11.0, 8.2 Hz, 1H),
2.04 (s, 3H), 1.97 (s, 3H); 3C NMR (100 MHz, CDCl;) 6 149.1, 146.7, 139.5, 139.2, 137.5, 135.3, 134.8, 132.3, 131.0, 129.6,
129.1, 129.0, 127.8, 127.1, 127.0, 125.1, 124.2, 120.7, 119.1, 113.4, 7.2, 31.0, 12.9, 10.5; HRMS (ESI-TOF) m/z: calcd. for
CasHa;CLNO, [M+H]* 532.1302; found 532.1323.

3,5-dimethyl-4-(2-nitro-1-(1-phenyl-3-(p-tolyl)-1 H-pyrazol-4-yl)ethyl)-1-phenyl-1H-pyrazole (4k)

Reddish brown semi-solid; 64% yield; [a]p?® = +30.00 (¢ = 0.5, CHCl;); 84% ee, HPLC [Chiralpak

o /
’ / NN IA, hexane/i-PrOH 85:15, Iml/min, 254 nm, ty = 7.78 min (minor) and tg = 12.72 min (major)]; 'H
\ NMR (400 MHz, CDCl3) 6 7.79 (d, J= 0.8 Hz, 1H), 7.72 — 7.69 (m, 2H), 7.49 — 7.43 (m, 7H), 7.39
|
N-N —17.35 (m, 1H), 7.33 — 7.32 (m, 1H), 7.31 — 7.30 (m, 1H), 7.25 - 7.23 (m, 2H), 5.10 — 5.05 (m, 1H),

4k

4.89 (dd, J = 12.4, 6.9 Hz, 1H), 4.77 (dd, J = 12.4, 9.6 Hz, 1H), 2.39 (s, 3H), 2.25 (s, 3H), 2.13 (s,
3H); 13C NMR (100 MHz, CDCL3) 6 151.7, 146.9, 139.7, 139.4, 138.3, 137.5, 130.1, 129.5, 129.4, 129.1, 128.0, 127.8, 126.6,
126.0,125.2,119.0, 118.4, 113.8,77.2, 31.3,21.3, 13.3, 11.1; HRMS (ESI-TOF) m/z: calcd. for CooH,;N50, [M+H]*478.2238;

found 478.2193.

4-(1-(3-(2-methoxyphenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1H-pyrazole (41)

Reddish brown semi-solid; 68% yield; [a]p? = +28.00 (¢ = 0.5, CHCl3); 96% ee, HPLC [Chiralpak
N IA, hexane/i-PrOH 85:15, lml/min, 254 nm, tz = 8.13 min (minor) and tx = 14.92 min (major)]; 'H
& NMR (400 MHz, CDCl;) 6 7.75 (d, J= 0.7 Hz, 1H), 7.71 — 7.69 (m, 2H), 7.46 — 7.41 (m, SH), 7.39
—17.35 (m, 3H), 7.29 — 7.26 (m, 1H), 7.28 — 7.27 (m, 1H), 7.03 — 6.99 (m, 1H), 6.98 (d, J = 8.3 Hz,
1H), 5.08 — 5.04 (m, 1H), 4.79 — 4.75 (m, 2H), 3.88 (s, 3H), 2.19 (s, 3H), 2.04 (s, 3H); *C NMR (100
MHz, CDCl;) 6 157.2, 149.6, 147.0, 139.8, 139.5, 137.4, 131.3, 130.3, 129.4, 129.0, 127.6, 126.5, 125.1, 125.0, 122.0, 120.9,
120.7, 118.9, 114.0, 110.6, 77.23, 55.5, 31.4, 13.1, 10.7; HRMS (ESI-TOF) m/z: calcd. for CyH,;Ns0; [M+H]* 494.2187;

found 494.2286.

OMeN N

4-(1-(3-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethyl-1-phenyl-1 H-pyrazole (4m)

Reddish brown semi-solid; 56% yield; [a]p?® = +22.50 (¢ = 0.4, CHCl3); 92% ee, HPLC

N [Chiralpak IA, hexane/i-PrOH 85:15, 1ml/min, 254 nm, tg = 13.16 min (minor) and tg = 24.11

[ _N min (major)]; '"H NMR (400 MHz, CDCl;) 6 7.79 (d, /= 0.8 Hz, 1H), 7.71 — 7.69 (m, 2H), 7.51

N —7.49 (m, 2H), 7.47 — 7.43 (m, 4H), 7.39 — 7.34 (m, 1H), 7.33 — 7.29 (m, 3H), 6.97 — 6.95 (m,

2H), 5.07 — 5.03 (m, 1H), 4.90 (dd, J=12.4, 7.0 Hz, 1H), 4.78 (dd, J= 12.4, 9.5 Hz, 1H), 3.84

(s, 3H), 2.24 (s, 3H), 2.13 (s, 3H); 13C NMR (100 MHz, CDCls) J 159.8, 151.6, 146.9, 139.8,

139.4, 137.5, 129.5, 129.4, 129.1, 127.8, 126.6, 125.8, 125.4, 125.2, 119.0, 118.4, 114.1, 113.9, 77.4, 55.3, 31.4, 13.3, 11.0;
HRMS (ESI-TOF) m/z: calcd. for C,9H»;NsO; [M+H]*494.2187; found 494.2241.
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3,5-dimethyl-4-(2-nitro-1-(3-(4-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)ethyl)-1-phenyl-1 H-pyrazole (4n)

Reddish brown semi-solid; 63% yield; [a]p?® = +7.50 (¢ = 0.4, CHCl3); 95% ee, HPLC

Ph
NO /
0,N ? / NN [Chiralpak IA, hexane/i-PrOH 85:15, 1ml/min, 254 nm, tg = 13.60 min (minor) and tg = 24.69
=
S10

TN

N~
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min (major)]; '"H NMR (400 MHz, CDCl;) 6 8.29 — 8.26 (m, 2H), 7.95 (s, 1H), 7.78 — 7.76 (m, 2H), 7.74 — 7.72 (m, 2H), 7.52
—7.48 (m, 2H), 7.45 — 7.43 (m, 2H), 7.40 — 7.35 (m, 2H), 7.27 — 7.25 (m, 2H), 5.10 — 5.06 (m, 1H), 4.95 (dd, /= 12.4, 7.8 Hz,
1H), 4.81 (dd, J = 12.4, 8.3 Hz, 1H), 2.20 (s, 3H), 2.14 (s, 3H); 13C NMR (100 MHz, CDCl,) ¢ 149.3, 147.5, 146.7, 139.6,
139.4, 139.1, 137.3, 129.7, 129.2, 128.8, 128.0, 127.4, 126.3, 125.1, 123.7, 119.2, 113.4, 77.7, 31.4, 13.2, 11.1; HRMS (ESI-
TOF) m/z: calcd. for C,3H,4NO4 [M+Na]* 531.1751; found 531.1744.

3,5-dimethyl-4-(1-(3-(naphthalen-2-yl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1H-pyrazole (40)

Reddish brown semi-solid; 75% yield; [a]p?=+4.00 (¢ = 0.5, CHCl3); 98% ee, HPLC [Chiralpak

Ph
NO /
z f NN IA, hexane/i-PrOH 85:15, 1ml/min, 254 nm, tg = 10.07 min (minor) and tr = 14.57 min (major)];
O‘ '"H NMR (400 MHz, CDCls) 6 8.00 (s, 1H), 7.91 — 7.84 (m, 5H), 7.76 — 7.72 (m, 3H), 7.53 —
N
\ N 7.52 (m, 1H), 7.49 — 7.47 (m, 2H), 7.39 — 7.38 (m, 2H), 7.36 — 7.33 (m, 2H), 7.17 — 7.15 (m,
Ph

N~
40

2H), 5.17 (dd, J= 8.6, 7.6 Hz, 1H), 4.96 (dd, J= 12.4, 7.2 Hz, 1H), 4.80 (dd, /= 12.4, 9.2 Hz,
1H), 2.24 (s, 3H), 2.08 (s, 3H); *C NMR (100 MHz, CDCls) 6 151.7, 146.9, 139.8, 139.3, 137.5, 133.2, 133.1, 130.5, 129.6,
129.0, 128.3, 128.2, 127.8, 127.3, 126.8, 126.5, 126.4, 126.0, 125.9, 125.2, 119.1, 118.9, 113.8, 77.6, 31.5, 13.3, 11.0; HRMS
(ESI-TOF) m/z: calcd. for C3,H»7NsO, [M+H]* 514.2238; found 514.2297.

3,5-dimethyl-4-(2-nitro-1-(1-phenyl-3-(thiophen-2-yl)-1H-pyrazol-4-yl)ethyl)-1-phenyl-1H-pyrazole (4p)

NO, N’Ph Reddish brown semi-solid; 66% yield; [a]p?® = +18.00 (¢ = 0.5, CHCl3); 95% ee, HPLC [Chiralpak
/ N IA, hexane/i-PrOH 85:15, 1ml/min, 254 nm, ty = 8.86 min (minor) and tg = 11.87 min (major)]; 'H
@\% NMR (400 MHz, CDCl;) 6 7.78 (d, J= 0.8 Hz, 1H), 7.71 — 7.68 (m, 2H), 7.48 — 7.44 (m, 5SH), 7.38
> ,\L; ap | 7.37 (m, 2H), 7.35 — 7.33 (m, 2H), 7.33 - 7.29 (m, 1H), 7.12 (dd, /= 5.1, 3.6 Hz, 1H), 5.14 (dd, J
Ph =9.6,6.7 Hz, 1H), 4.98 (dd, /= 12.5, 6.7 Hz, 1H), 4.85 (dd, J=12.5, 9.6 Hz, 1H), 2.33 (s, 3H), 2.20

(s, 3H); 3C NMR (100 MHz, CDCl;) J 146.8, 145.6, 139.5, 139.3, 137.6, 134.5, 129.5, 129.1, 127.8, 127.7, 126.9, 126.7,

126.2, 125.7, 125.3, 119.1, 118.3, 113.5, 77.1, 31.6, 13.4, 11.1; HRMS (ESI-TOF) m/z: calcd. for C,sH23N50,S [M+Na]*
492.1465; found 492.1410.

3,5-dimethyl-4-(2-nitro-1-(1-(4-nitrophenyl)-3-phenyl-1H-pyrazol-4-yl)ethyl)-1-phenyl-1 H-pyrazole (4q)

pn|  Reddish brown semi-solid; 52% yield; [a]p* = +75.00 (¢ = 0.2, CHCL;); 74% ee, HPLC [Chiralpak IA,
/N hexane/i-PrOH 85:15, lml/min, 254 nm, tz = 20.40 min (minor) and tr = 23.98 min (major)]; '"H NMR

A (400 MHz, CDCls) 6 8.36 — 8.34 (m, 2H), 7.94 (d, J = 0.9 Hz, 1H), 7.92 — 7.90 (m, 2H), 7.56 — 7.53 (m,
N~
N 2H), 7.46 — 7.42 (m, 5H), 7.39 — 7.38 (m, 1H), 7.29 — 7.27 (m, 2H), 5.09 — 5.04 (m, 1H), 4.92 (dd, J =
4q Q 12.5,7.5 Hz, 1H), 4.78 (dd, J = 12.5, 8.9 Hz, 1H), 2.22 (s, 3H), 2.08 (s, 3H); 3C NMR (100 MHz, CDCls)

0 153.7,146.7, 145.5, 143.9, 139.3, 137.5, 132.2, 129.1, 129.0, 128.8, 128.2, 127.9, 125.8, 125.5, 125.2,
122.0, 120.8, 118.4, 113.3, 113.2, 77.2, 31.3, 13.3, 10.9; HRMS (ESI-TOF) m/z: calcd. for C,sH,4NsO4 [M+H]" 509.1932;
found 509.1919.

General procedure for the synthesis of 5
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R
; \ (@] 1 NHZNHZ‘HZO AcOH (20 mol%)
N EtOH 2mL, RT
\l\\l 12h
Ph
3 5

To a stirred solution of compound 3 (0.1 mmol) in 2 mL ethanol was added hydrazine hydrate (0.15 mmol, 1.5 equiv.) and 20
mol% glacial acetic acid. The reaction mixture was run for 12 h at 28 °C, after which the solvent was reduced under pressure,
and the crude reaction mixture was purified by column chromatography on silica gel (mesh 60—120) using n-hexane:ethyl

acetate (75:25) as the eluents to procure the final product S.

4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1,3-diphenyl-1 H-pyrazole (5a)

H| Off-white solid; 66% yield; mp. 78-79°C; [a]p® = +40.00 (c = 0.15, CHCl3); 87% ee, HPLC
/ N\ [Chiralpak IE, hexane/i-PrOH 85:15, Iml/min, 254 nm, tg = 13.89 min (minor) and ty = 14.86 min
(major)]; "H NMR (400 MHz, CDCls) 0 7.75 (s, 1H), 7.70 — 7.68 (m, 2H), 7.58 — 7.56 (m, 2H), 7.46
—7.37 (m, 5H), 7.31 — 7.27 (m, 1H), 6.46 (s, 1H), 5.02 (dd, J=9.4, 7.2 Hz, 1H), 4.81 (dd, J=12.4,
5a Ph 7.0 Hz, 1H), 4.70 (dd, J = 12.3, 9.6 Hz, 1H), 2.15 (s, 6H); 3*C NMR (100 MHz, CDCl;) J 151.6,
142.4, 139.6, 132.8, 129.5, 128.7, 128.5, 128.1, 126.7, 126.1, 119.0, 118.5, 111.7, 77.4, 30.8, 11.5; HRMS (ESI-TOF) m/z:
calcd. for Cp,H,NsO, [M+Na]* 410.1587; found 410.1525.

3-(2-chlorophenyl)-4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1H-pyrazole (5b)

H Off-white solid; 72% yield; mp. 87-89°C; [a]p?* = +75.00 (¢ 0.2, CHCI3); 98% ee; HPLC [Chiralpak

NO, 7 Ni;l IA, hexane/i-PrOH, 80:20, 1 mL/min, 254 nm, tg = 12.84 min (minor) and tz = 25.43 min (major)];

7 'H NMR (400 MHz, CDCls) 6 7.80 (s, 1H), 7.70 — 7.68 (m, 2H), 7.47 — 7.43 (m, 3H), 7.34 — 7.28

I h}\; o | (m2H). 726720 (m, 2H), 713 (5. 1H), 4.86 (dd. /= 9.8, 6.7 Hz, 1H), 481 ~ 470 (m. 2H), 2.00
Ph (s, 6H); BC NMR (100 MHz, CDCls) 6 149.9, 142.2, 139.6, 134.0, 132.1, 131.6, 130.2, 129.5, 129.5,

126.8, 126.8, 124.6, 120.4, 119.0, 111.6, 77.2, 30.5, 11.1; HRMS (ESI-TOF) m/z: calcd. for C,,H,0CINsO, [M+H]* 422.1378;
found 422.1397.

3-(2-bromophenyl)-4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1H-pyrazole (5c)
H | Off-white solid; 73% yield; mp. 96-97°C; [a]p**= +70.00 (c 0.1, CHCl3); 90% ee; HPLC [Chiralpak

102 A NN IA, hexane/i-PrOH, 80:20, 1 mL/min, 254 nm, tg = 13.28 min (minor) and tg = 22.47 min (major)];

7 "HNMR (400 MHz, CDCl3) 6 7.81 (s, 1H), 7.71 — 7.69 (m, 2H), 7.65 (dd, J= 7.9, 1.3 Hz, 1H), 7.48

b ,\}\;\l\ ] —7.44 (m, 2H), 7.33 - 7.29 (m, 2H), 7.25 - 7.23 (m, 1H), 7.18 (dd, /= 7.3, 1.9 Hz, 1H), 4.87 —4.72
\ €1 (m, 3H), 4.34 (s, 1H), 2.00 (s, 6H); 3C NMR (100 MHz, CDCl3) 6 151.4, 142.5, 139.6, 134.16,

132.72, 131.67, 130.33, 129.50, 127.4, 126.8, 124.5, 124.1, 120.1, 119.0, 111.6, 77.2, 30.5, 11.2;
HRMS (ESI-TOF) m/z: calcd. for C,,H,0BrNsO, [M+H]" 466.0873; found 466.0878.

4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-3-(3-fluorophenyl)-1-phenyl-1 H-pyrazole (5d)

S12



Off-white solid; 82% yield; mp. 88-90°C; [a]p?* = +60.00 (¢ 0.2, CHCl;); 96% ee; HPLC [Chiralpak
IE, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 13.63 min (minor) and tg = 19.42 min (major)];
"H NMR (400 MHz, CDCl;) 6 7.81 (s, 1H), 7.71 — 7.68 (m, 2H), 7.48 — 7.44 (m, 2H), 7.42 — 7.28
(m, 4H), 7.10 — 7.05 (m, 1H), 5.72 (s, 1H), 5.02 — 4.97 (m, 1H), 4.85 (dd, J=12.4, 7.4 Hz, 1H), 4.72
(dd, J=12.3, 9.1 Hz, 1H), 2.16 (s, 6H); 13C NMR (100 MHz, CDCl;) ¢ 162.8 (d, J = 244.9 Hz),

150.3, 142.4, 139.5, 134.9 (d, J = 8.3 Hz), 130.3 (d, /= 8.3 Hz), 129.5, 126.9, 126.1, 123.6, 119.1, 118.5, 115.5, 115.3, 115.1,
111.6,77.6, 30.8, 11.6; HRMS (ESI-TOF) m/z: calcd. for C,,Hy0FNsO, [M+H]* 406.1674; found 406.1680.

3-(3-chlorophenyl)-4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1H-pyrazole (5e)

Cl

N02 N’H
/ \
/N
TN
-N 5e
Ph

Off-white solid; 71% yield; mp. 84-85°C; [a]p? = +73.33 (c 0.15, CHCl;); 98% ee; HPLC
[Chiralpak IE, hexane/i-PrOH, 90:10, 1 mL/min, 254 nm, t; = 15.62 min (minor) and tg = 19.39
min (major)]; '"H NMR (400 MHz, CDCls) 6 7.83 (s, 1H), 7.71 — 7.68 (m, 2H), 7.51 — 7.43 (m, 4H),
7.34 —7.29 (m, 3H), 6.38 (s, 1H), 4.99 — 4.95 (m, 1H), 4.85 (dd, /= 12.3, 7.6 Hz, 1H), 4.71 (dd, J
=12.3, 8.8 Hz, 1H), 2.14 (s, 6H); 13C NMR (100 MHz, CDCls) 6 150.3, 142.4, 139.6, 134.7, 134.5,
130.0, 129.6, 128.5, 128.3, 127.0, 126.2, 126.1, 119.2, 118.7, 111.6, 77.8, 30.9, 11.6; HRMS (ESI-

TOF) m/z: calcd. for C;,H,(CINsO, [M+Na]* 444.1198; found 444.1188.

3-(3-bromophenyl)-4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1H-pyrazole (5f)

Br

Off-white solid; 52% yield; mp. 91-92°C; [a]p®= + 60.00 (¢ 0.15, CHCl;); >99% ee; HPLC
[Chiralpak IE, hexane/i-PrOH, 90:10, 1 mL/min, 254 nm, tg = 18.14 min (minor) and tg = 24.19 min
(major)]; 'H NMR (400 MHz, CDCl;) 6 7.83 (d, J = 0.68 Hz, 1H), 7.71 — 7.69 (m, 2H), 7.65 (t, J =
1.76 Hz, 1H), 7.51 — 7.45 (m, 4H), 7.34 — 7.25 (m, 2H), 4.98 — 4.94 (m, 1H), 4.86 (dd, /=123, 7.7
Hz, 1H), 4.71 (dd, J=12.3, 8.7 Hz, 1H), 2.15 (s, 6H); 13C NMR (100 MHz, CDCl;) 6 150.1, 139.5,

1349, 131.4, 131.1, 130.1, 129.5, 127.0, 126.61, 125.9, 122.6, 119.1, 118.6, 111.5, 77.7, 30.8, 11.6; HRMS (ESI-TOF) m/z:
calcd. for Cy,H,oBrNsO, [M+Na]* 488.0693; found 488.0732.

3-(4-fluorophenyl)-4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1 H-pyrazole (5g)

n

59

Off-white solid; 66% yield; mp. 86-87°C; [a]p®= + 50.00 (¢ 0.2, CHCls); >99% ee; HPLC
[Chiralpak IE, hexane/i-PrOH, 90:10, 0.5 mL/min, 254 nm, tg = 41.25 min (minor) and tg = 44.21
min (major)]; "H NMR (400 MHz, CDCls) 6 7.79 (s, 1H), 7.67 — 7.67 (m, 2H), 7.52 — 7.49 (m, 2H),
7.46 —7.42 (m, 2H), 7.31 — 7.25 (m, 1H), 7.11 — 7.07 (m, 2H), 4.95 (dd, /= 8.6, 7.8 Hz, 1H), 4.82
(dd, J = 12.3, 7.4 Hz, 1H), 4.70 (dd, J = 12.3, 9.2 Hz, 1H), 2.12 (s, 6H); 3*C NMR (100 MHz,

CDCl;) 6 164.0, 161.5, 150.7, 142.2, 139.6, 129.9 (d, J = 32.2), 129.5, 129.0 (d, J = 11.8), 126.8, 125.9, 119.0, 118.5, 115.7,
115.5, 111.6, 77.5, 30.8, 11.4; HRMS (ESI-TOF) m/z: calcd. for C,H,0FNsO, [M+H]" 406.1674; found 406.1680.

3-(4-chlorophenyl)-4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1H-pyrazole (5h)
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q| Off-white solid; 50% yield; mp. 95-96°C; [a]p®= + 25.00 (c 0.2, CHCls); 98% ee; HPLC
cl /i N [Chiralpak IE, hexane/i-PrOH, 90:10, 1 mL/min, 254 nm, tg = 15.43 min (minor) and tg = 17.38
min (major)]; '"H NMR (400 MHz, CDCl;) 6 7.79 (s, 1H), 7.69 — 7.67 (m, 2H), 7.51 — 7.48 (m,
2H), 7.47 — 7.43 (m, 2H), 7.40 — 7.37 (m, 2H), 7.32 — 7.29 (m, 1H), 5.84 (s, 1H), 4.99 — 4.94 (m,
1H), 4.82 (dd, J=12.3, 7.4 Hz, 1H), 4.70 (dd, J= 12.3, 9.1 Hz, 1H), 2.15 (s, 6H); 3C NMR (100
MHz, CDCL;) 6 150.4, 142.4, 139.6, 134.5, 131.4, 129.5, 129.4, 128.9, 126.9, 126.1, 119.1, 118.5, 111.7, 77.5, 30.9, 11.6;
HRMS (ESI-TOF) m/z: calcd. for C,,HyCINsO, [M+H]*422.1378; found 422.1326.

sh Ph

3-(4-bromophenyl)-4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1H-pyrazole (5i)

H White solid; 75% yield; mp. 84-85°C; [a]p?= + 20.00 (¢ 0.1, CHCI3); 93% ee; HPLC [Daicel
/ N Chiralpak IE, hexane/i-PrOH, 90:10, 1 mL/min, 254 nm, tg = 16.38 min (minor) and ty = 19.86
min (major)]; '"H NMR (400 MHz, CDCl3) 6 7.79 (s, 1H), 7.69 — 7.67 (m, 2H), 7.57 — 7.54 (m,
2H), 7.48 — 7.42 (m, 4H), 7.33 — 7.29 (m, 1H), 5.00 — 4.94 (m, 1H), 4.83 (dd, J=12.4, 7.4 Hz,
5i Ph 1H), 4.71 (dd, J = 12.4, 9.1 Hz, 1H), 4.33 (br s, 1H), 2.15 (s, 6H); *C NMR (100 MHz, CDCls)
01504, 142.4, 139.6, 131.8, 129.6, 129.5, 126.9, 126.1, 122.7, 119.1, 118.5, 111.7, 77.5, 30.9, 11.6; HRMS (ESI-TOF) m/z:
calcd. for Cp,H,BrNsO, [M+H]* 466.0873; found 466.0836.

3-(2,4-dichlorophenyl)-4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-1 H-pyrazole (5j)

H Dirty white solid; 62% yield; mp. 99-100°C; [a]p?= + 46.67 (c 0.15, CHCl;); 90% ee; HPLC

cl )02 /] /N\'I\l [Chiralpak IA, hexane/i-PrOH, 80:20, 1 mL/min, 254 nm, tg = 11.78 min (minor) and tg = 23.00
min (major)]; '"H NMR (400 MHz, CDCls) 6 7.82 (d, J= 0.4 Hz, 1H), 7.69 — 7.67 (m, 2H), 7.48 —

al ,\L; 7.44 (m, 3H), 7.34 — 7.29 (m, 1H), 7.24 (dd, J = 8.2, 2.1 Hz, 1H), 7.14 — 7.08 (m, 2H), 4.96 (s,

5i Ph 1H), 4.86 —4.79 (m, 2H), 4.76 — 4.70 (m, 1H), 2.01 (s, 6H); 3*C NMR (100 MHz, CDCl3)  148.9,

142.2, 139.5, 135.4, 134.2, 132.4, 130.7, 129.5, 129.3, 127.1, 127.0, 125.8, 124.6, 120.5, 119.1, 111.7, 77.2, 30.5, 19.7, 11.2;
HRMS (ESI-TOF) m/z: calcd. for C»,H;9CLLNsO, [M+H]" 456.0989; found 456.0991.

4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-1-phenyl-3-(p-tolyl)-1H-pyrazole (5k)
Off-white solid; 81% yield; mp. 93-94°C; [a]p>=+26.67 (¢ 0.15, CHCl3); 95% ee; HPLC [Chiralpak

NO2 /] Ni,\lH IE, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 16.13 min (minor) and tg = 17.65 min (major)];

1 '"H NMR (400 MHz, CDCl;) 6 7.71 (s, 1H), 7.69 — 7.67 (m, 2H), 7.50 — 7.48 (m, 2H), 7.45 — 7.41

,\L; (m, 2H), 7.30 — 7.28 (m, 1H), 7.26 — 7.23 (m, 2H), 6.53 (s, 1H), 5.02 (dd, J=9.7, 6.9 Hz, 1H), 4.80

Sk Ph (dd, /=124, 6.8 Hz, 1H), 4.69 (dd, J= 12.3, 9.8 Hz, 1H), 2.38 (s, 3H), 2.18 (s, 6H); >*C NMR (100

MHz, CDCl3) 6 151.5,142.4,139.7,138.3, 129.9, 129.4, 127.8, 126.6, 126.2, 118.9, 118.3,111.8, 77.2,30.8, 21.3, 11.6; HRMS
(ESI-TOF) m/z: calcd. for C;3Hp;NsO, [M+H]* 402.1925; found 402.1934.

4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-3-(2-methoxyphenyl)-1-phenyl-1 H-pyrazole (51)
H Off-white solid; 71% yield; mp. 89-90°C; [a]p?*= +10.00 (¢ 0.2, CHCIl3); 91% ee; HPLC [Chiralpak

NO 4
2 ] N IC, hexane/i-PrOH, 75:25, 1 mL/min, 254 nm, tg = 30.38 min (minor) and tx = 59.62 min (major)];
N
¢ 'H NMR (400 MHz, CDCl;) 6 7.69 — 7.66 (m, 2H), 7.63 (d, /= 0.8 Hz, 1H), 7.45 — 7.38 (m, 4H),
| N 7.29 — 7.24 (m, 1H), 7.04 — 6.98 (m, 2H), 5.04 — 5.00 (m, 1H), 4.71 — 4.64 (m, 2H), 3.90 (s, 3H),
OMe N-pN 51 14




3.36 (s, 1H), 2.12 (s, 6H); 3C NMR (100 MHz, CDCl3) d 157.1, 149.4, 142.5, 139.8, 131.4, 130.4, 129.4, 126.4, 125.5, 121.9,
121.0, 120.7, 118.9, 110.7, 77.2, 55.5, 31.0, 11.4; HRMS (ESI-TOF) nvz: calcd. for C;3H,3NsO; [M+H]* 418.1874; found
418.1880.

4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-3-(4-methoxyphenyl)-1-phenyl-1 H-pyrazole (5m)
Off-white solid; 63% yield; mp. 82-83°C; [a]p?= +10.00 (c 0.1, CHCl3); 94% ee; HPLC

H
NO ‘
MeO 2 /i NN [Chiralpak IE, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 25.17 min (minor) and tg = 29.68
7 min (major)]; '"H NMR (400 MHz, CDCls) 6 7.72 (s, 1H), 7.69 — 7.67 (m, 2H), 7.52 — 7.50 (m,
,\L; 2H), 7.46 — 7.42 (m, 2H), 7.30 — 7.28 (m, 1H), 6.97 — 6.95 (m, 2H), 6.36 (s, 1H), 5.00 (dd, J =
Sm Ph 9.5,7.0 Hz, 1H), 4.81 (dd, J=12.4, 6.9 Hz, 1H), 4.69 (dd, J=12.3, 9.7 Hz, 1H), 3.84 (s, 3H),

2.18 (s, 6H); 13C NMR (100 MHz, CDCl;) 6 159.7, 151.3, 142.4, 139.7, 129.4, 129.3, 126.6, 126.1, 125.3, 118.9, 118.2, 114.2,
111.8,77.2,55.3,30.9, 29.7, 11.6; HRMS (ESI-TOF) m/z: calcd. for C,3H,3NsO; [M+H]* 418.1874; found 418.1880.

4-(1-(3,5-dimethyl-1H-pyrazol-4-yl)-2-nitroethyl)-3-(naphthalen-2-yl)-1-phenyl-1H-pyrazole (50)

NO, N'H White solid; 77% yield; mp. 98-100°C; [a]p*=+ 6.7 (¢ 0.15, CHCl3); 92% ee; HPLC [Chiralpak

/ /N IE, hexane/i-PrOH, 90:10, 1 mL/min, 254 nm, tz = 23.58 min (minor) and tg = 28.56 min

OO A\ (major)]; 'H NMR (400 MHz, CDCl;) J 8.00 (s, 1H), 7.90 (d, J = 8.5 Hz, 1H), 7.86 — 7.82 (m,
50 "LN\ 2H), 7.80 (s, 1H), 7.77 = 7.75 (m, 1H), 7.74 - 7.71 (m, 2H), 7.52 — 7.48 (m, 3H), 7.47 — 7.44 (m,

Ph 2H), 7.33 - 7.29 (m, 1H), 5.12 (dd, J = 8.9, 7.4 Hz, 1H), 4.86 (dd, /= 12.4, 7.2 Hz, 1H), 4.70

(dd, J=12.4,9.3 Hz, 1H), 2.15 (s, 6H); 3*C NMR (100 MHz, CDCl;) ¢ 151.4, 142.5, 139.7, 133.3, 133.1, 130.3, 129.5, 128.4,
128.2, 127.7, 127.1, 126.8, 126.5, 126.3, 125.8, 119.1, 118.7, 111.9, 77.5, 31.1, 11.6; HRMS (ESI-TOF) m/z: calcd. for
Cy6H23NsO, [M+H]" 438.1925; found 438.1923.

General procedure for the synthesis of 6

O,N o

R o
o + NH,OH.HCI EtOH 2mL, 60 °C

N \ 12h

~

N
R
3 6

To a stirred solution of 3 (0.1 mmol) in ethanol was added hydroxyl amine hydrochloride (0.15 mmol, 1.5 equiv.). The reaction
mixture was carried out at 60 °C for 12h, after which the solvent was reduced under pressure, and the crude reaction mixture

was purified by column chromatography on silica gel (mesh 60—120) using n-hexane:ethyl acetate (85:15) as the eluents to

afford the final adduct 6.

4-(1-(1,3-diphenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (62a)

NO, o Off-white solid; 63% yield; mp. 124-126°C; [a]p?= +53.33 (¢ 0.15, CHCI;); 99% ee; HPLC
/ /\N [Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 9.97 min (minor) and tg = 14.53 min
N 515
N—N 6a
\
Ph




(major)]; "H NMR (400 MHz, CDCls) 6 7.78 (s, 1H), 7.71 — 7.68 (m, 2H), 7.52 — 7.40 (m, 7H), 7.34 — 7.30 (m, 1H), 4.94 (dd,

J=9.6,6.9 Hz, 1H), 4.84

(dd, J=12.5, 6.9 Hz, 1H), 4.70 (dd, J = 12.6, 9.5 Hz, 1H), 2.20 (s, 3H), 2.15 (s, 3H); '3C NMR (100

MHz, CDCl;) 6 166.7, 158.5, 151.7, 139.5, 132.5, 129.5, 128.8, 128.7, 128.1, 127.0, 125.5, 119.1, 117.1, 110.6, 76.8, 29.9,

11.4, 10.8; HRMS (ESI-T'

4-(1-(3-(2-chlorophenyl)-

NO, 7 Q

_N
B

G NN g
Ph

OF) m/z: calcd. for C5,H,0N,O3 [M+Na]* 411.1428; found 411.1307.
1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (6b)

Off-white solid; 72% yield; mp. 138-140°C; [a]p®= +53.33 (¢ 0.15, CHCl;); 91% ee; HPLC
[Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tz = 11.89 min (minor) and tg = 17.98 min
(major)]; '"H NMR (400 MHz, CDCl;) J 7.84 (s, 1H), 7.71 — 7.69 (m, 2H), 7.49 — 7.45 (m, 3H), 7.39
—7.28 (m, 3H), 7.23 (dd, J= 7.6, 1.7 Hz, 1H), 4.88 — 4.78 (m, 2H), 4.74 (dd, J= 9.5, 7.7 Hz, 1H),
2.05 (s, 3H), 2.03 (s, 3H); *C NMR (100 MHz, CDCl;) ¢ 166.7, 158.3, 149.9, 139.4, 133.9, 131.7,

131.6, 130.5, 129.7, 129.6, 127.1, 127.0, 124.3, 119.1, 118.8, 110.3, 76.6, 29.7, 10.9, 10.6; HRMS (ESI-TOF) m/z: calcd. for

C22H19C1N403 [M+Na]* 4

4-(1-(3-(2-bromophenyl)

NO, o
/A
N
\ N
Br N—
N\ 6¢
Ph

23.1218; found 423.1242.
-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (6¢)

Off-white solid; 80% yield; mp. 74-75°C; [a]p®= +113.33 (c 0.15, CHCl;); 91% ee; HPLC
[Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 10.65 min (minor) and tg = 14.84
min (major)]; '"H NMR (400 MHz, CDCls) 6 7.84 (s, 1H), 7.72 — 7.69 (m, 2H), 7.68 — 7.66 (m, 1H),
7.49 —7.45 (m, 2H), 7.37 — 7.27 (m, 3H), 7.19 (dd, J= 7.4, 1.9 Hz, 1H), 4.90 — 4.72 (m, 3H), 2.03
(s, 6H); *C NMR (100 MHz, CDCl3) 6 166.8, 158.3, 151.4, 139.5, 133.8, 132.8, 131.6, 130.6, 129.6,
127.6,127.0,124.2,123.9,119.1,118.5,110.3, 76.6, 29.7, 10.9, 10.6; HRMS (ESI-TOF) m/z: calcd.

for C;,H,9BrN,O5; [M+Na]*"489.0533; found 489.0561.

4-(1-(3-(3-fluorophenyl)-

NO, / O\
~N
F

TN
N N
6d Ph

NMR (100 MHz, CDCl5)

1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (6d)
Off-white solid; 75% yield; mp. 85-86°C; [a]p?*=+70.00 (¢ 0.1, CHCl;); 95% ee; HPLC [Chiralpak
IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 11.25 min (minor) and tz = 15.34 min (major)];
'"H NMR (400 MHz, CDCl3) 6 7.82 (s, 1H), 7.71 — 7.68 (m, 2H), 7.50 — 7.46 (m, 2H), 7.44 — 7.39
(m, 1H), 7.36 — 7.29 (m, 2H), 7.28 — 7.24 (m, 1H), 7.14 — 7.08 (m, 1H), 4.94 (dd, /= 8.9, 7.3 Hz,
1H), 4.87 (dd, J=12.5,7.1 Hz, 1H), 4.72 (dd, J=12.5, 9.1 Hz, 1H), 2.24 (s, 3H), 2.17 (s, 3H); 3C
0166.8,164.0, 161.6, 158.4, 150.3, 139.3, 134.6 (d, J = 8.0 Hz), 130.4 (d, J = 8.5 Hz), 129.6, 127.2,

125.7,123.6 (d,J=2.7 Hz), 119.1, 117.1, 115.8, 115.6, 115.1, 110.4, 76.9, 29.9, 11.4, 10.9; HRMS (ESI-TOF) m/z: calcd. for
CzQH]gFN403 [M+H]+ 407.15 14, found 407.1544.

4-(1-(3-(3-chlorophenyl)-

1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (6¢)

6e

N
N
\
Ph

NO, o
/A
_N
Cl
|
N—

Off-white solid; 62% yield; mp. 125-126°C; [a]p?= +53.33 (¢ 0.30, CHCls); 88% ee; HPLC
[Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 9.72 min (minor) and tg = 12.83
min (major)]; '"H NMR (400 MHz, CDCl3) 6§ 7.84 (s, 1H), 7.71 — 7.68 (m, 2H), 7.51 — 7.46 (m,
3H), 7.42 —7.32 (m, 4H), 4.95 — 4.85 (m, 2H), 4.72 (dd, J=11.9, 8.5 Hz, 1H), 2.24 (s, 3H), 2.16
(s, 3H); 3C NMR (100 MHz, CDCl;) d 166.8, 158.3, 150.3, 139.4, 134.7, 134.2, 130.1, 129.6,
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128.8,128.2, 127.2, 126.1, 125.6, 119.2, 117.1, 110.4, 76.97, 29.9, 11.4, 10.8; HRMS (ESI-TOF) m/z: calcd. for C»H;oCIN,O;
[M+H]* 423.1218; found 423.1200.

4-(1-(3-(4-chlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (6h)

Cl

6h

N—N
\
Ph

Light-yellow solid; 56% yield; mp. 136-137°C; [a]p?*= +30.00 (¢ 0.10, CHCl;); 97% ee; HPLC
[Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tx = 11.56 min (minor) and tg = 26.32
min (major)]; 'H NMR (400 MHz, CDCl;) 6 7.79 (d, J= 0.7 Hz, 1H), 7.70 — 7.67 (m, 2H), 7.50
—7.41 (m, 6H), 7.36 — 7.32 (m, 1H), 4.93 — 4.82 (m, 2H), 4.71 (dd, J=12.3, 9.1 Hz, 1H), 2.24 (s,
3H), 2.17 (s, 3H); BC NMR (100 MHz, CDCl) 6 166.7, 158.4, 150.5, 139.4, 134.9, 131.0, 129.6,

129.4, 129.1, 127.2, 125.7, 119.1, 117.1, 110.5, 76.8, 29.9, 11.5, 10.9; HRMS (ESI-TOF) m/z: caled. for CoH;4CIN,O;
[M+Na]* 445.1038 found 445.1061.

4-(1-(3-(4-bromophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (6i)

Br:

Pale-yellow solid; 70% yield; mp. 146-148°C; [a]p*= +13.33 (¢ 0.15, CHCL;); 93% ee; HPLC
[Chiralpak IE, hexane/i-PrOH, 90:10, 1 mL/min, 254 nm, t; = 15.99 min (minor) and tg = 17.97
min (major)]; '"H NMR (400 MHz, CDCl;) 6 7.79 (d, J = 0.5 Hz, 1H), 7.69 — 7.67 (m, 2H), 7.59
—7.57 (m, 2H), 7.50 — 7.45 (m, 2H), 7.41 — 7.39 (m, 2H), 7.36 — 7.31 (m, 1H), 4.93 — 4.82 (m,
2H), 4.71 (dd, J = 12.3, 9.1 Hz, 1H), 2.23 (s, 3H), 2.17 (s, 3H); 13C NMR (100 MHz, CDCl;) ¢

166.7, 158.4, 150.5, 139.4, 132.0, 131.4, 129.6, 127.2, 125.8, 123.0, 119.1, 117.0, 110.5, 76.8, 29.9, 11.5, 10.9; HRMS (ESI-
TOF) m/z: calcd. for C,,H 9BrN4O; [M+Na]*489.0533; found 489.0515.

4-(1-(3-(2,4-dichlorophenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (6j)

Cl

NO,

/

0
\
/N

Off-white solid; 73% yield; mp. 160-161°C; [a]p?>= +70.00 (¢ 0.20, CHCIl;); 95% ee; HPLC
[Chiralpak IA, hexane/i-PrOH, 80:20, 1 mL/min, 254 nm, tg = 8.28 min (minor) and tg = 11.98
min (major)]; '"H NMR (400 MHz, CDCl,) ¢ 7.85 (s, 1H), 7.70 — 7.68 (m, 2H), 7.51 — 7.46 (m,
3H), 7.36 — 7.32 (m, 1H), 7.30 (dd, J= 8.2, 2.0 Hz, 1H), 7.17 (d, J = 8.2 Hz, 1H), 4.88 — 4.71 (m,
3H), 2.09 (s, 3H), 2.04 (s, 3H); 3*C NMR (100 MHz, CDCl;) J 166.7, 158.2, 148.8, 139.3, 135.8,

134.7,132.3,130.3,129.6, 129.5,127.4,127.2,124.5,119.1, 118.8, 110.2, 76.6,29.7, 10.9, 10.6; HRMS (ESI-TOF) m/z: calcd.
for C»,H;sCLN4O5 [M+H]" 457.0829; found 457.0830.

3,5-dimethyl-4-(2-nitro-1-(1-phenyl-3-(p-tolyl)-1 H-pyrazol-4-yl)ethyl)isoxazole (6k)

Off-white solid; 73% yield; mp. 146-147°C; [a]p?*= +33.33 (c 0.15, CHCl3); 90% ee; HPLC
[Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 12.68 min (minor) and tg = 26.26
min (major)]; "H NMR (400 MHz, CDCl;) 6 7.74 (s, 1H), 7.70 — 7.67 (m, 2H), 7.49 — 7.44 (m, 2H),
7.44 —7.41 (m, 2H), 7.33 — 7.29 (m, 1H), 7.27 — 7.25 (m, 2H), 4.95 (dd, /=9.9, 6.6 Hz, 1H), 4.83
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(dd, J=12.6, 6.7 Hz, 1H), 4.69 (dd, J= 12.6, 9.8 Hz, 1H), 2.40 (s, 3H), 2.24 (s, 3H), 2.19 (s, 3H); *C NMR (100 MHz, CDCl;)
0166.7, 158.6, 151.7, 139.5, 138.7, 129.5, 127.9, 126.9, 125.6, 119.0, 116.9, 110.6, 77.2, 29.9, 21.3, 11.5, 10.9; HRMS (ESI-
TOF) m/z: calcd. for Cp3H,,N,O3 [M+H]* 403.1765; found 403.1750.

4-(1-(3-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl)-3,5-dimethylisoxazole (6m)

NO, Pale yellow solid; 63% yield; mp. 136-138°C; [a]p?= +32.00 (¢ 0.125, CHCl;); 96% ee; HPLC
(e}
MeO / /\N [Chiralpak 1A, hexane/i-PrOH, 80:20, 1 mL/min, 254 nm, tr = 10.73 min (minor) and tg = 18.52
\ min (major)]; '"H NMR (400 MHz, CDCls) J 7.74 (s, 1H), 7.69 — 7.67 (m, 2H), 7.48 — 7.44 (m,
|
6 =N
\
Ph

4H), 7.33 - 7.29 (m, 1H), 6.99 — 6.96 (m, 2H), 4.93 (dd, J=9.5, 6.8 Hz, 1H), 4.84 (dd, J= 12.6,
6.8 Hz, 1H), 4.69 (dd, J = 12.5, 9.6 Hz, 1H), 3.85 (s, 3H), 2.24 (s, 3H), 2.18 (s, 3H); '*C NMR
(100 MHz, CDCls) 6 166.7, 160.0, 158.5, 151.5, 139.5, 129.5, 129.3, 126.9, 125.5, 124.8, 119.0, 116.8, 114.3, 110.7, 76.8,
55.3,29.96, 11.5, 10.9; HRMS (ESI-TOF) m/z: calcd. For Co;H,,N,0, [M+Na]* 441.1533; found 441.1511.

m N

3,5-dimethyl-4-(2-nitro-1-(3-(4-nitrophenyl)-1-phenyl-1H-pyrazol-4-yl)ethyl)isoxazole (6n)

NO, 5 Yellowish solid; 58% yield; mp. 208-210°C; [a]p*= +26.67 (¢ 0.15, CHCl3); 89% ee; HPLC

O,N / /‘N [Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tx = 13.28 min (minor) and tg = 29.57
min (major)]; '"H NMR (400 MHz, CDCl;) ¢ 8.32 — 8.29 (m, 2H), 7.88 (s, 1H), 7.76 — 7.74 (m,

,\}\: 2H), 7.72 —7.70 (m, 2H), 7.53 — 7.49 (m, 2H), 7.40 — 7.36 (m, 1H), 4.99 —4.95 (m, 1H), 4.88 (dd,

6n Ph J=12.5,7.4 Hz, 1H), 4.74 (dd, J = 12.5, 8.7 Hz, 1H), 2.26 (s, 3H), 2.18 (s, 3H); 3C NMR (100

MHz, CDCl;) 6 166.8, 158.3, 149.1, 147.7, 139.2, 139.0, 129.7, 128.6, 127.6, 126.2, 124.0, 119.3, 117.6, 110.3, 76.9, 30.0,
11.6, 11.0; HRMS (ESI-TOF) m/z: calcd. for C;,HgNsOs [M+H]"434.1459; found 434.1446.

3,5-dimethyl-4-(1-(3-(naphthalen-2-yl)-1-phenyl-1H-pyrazol-4-yl)-2-nitroethyl) isoxazole (60)

NO, Off-white solid; 51% yield; mp. 105-107°C; [a]p®= +20.00 (¢ 0.15, CHCI3); 96% ee; HPLC
(0]

/A [Chiralpak 1A, hexane/i-PrOH, 80:20, 1 mL/min, 254 nm, tg = 10.11 min (minor) and tg = 15.30
_N

min (major)]; '"H NMR (400 MHz, CDCl;) 6 7.97 (d, J= 1.1 Hz, 1H), 7.92 (d, J = 8.6 Hz, 1H),

7.89 —17.85 (m, 2H), 7.81 (d, /= 0.8 Hz, 1H), 7.74 — 7.72 (m, 2H), 7.69 (dd, J = 8.5, 1.7 Hz, 1H),
7.54 — 7.46 (m, 4H), 7.36 — 7.32 (m, 1H), 5.07 — 5.03 (m, 1H), 4.88 (dd, /= 12.6, 6.9 Hz, 1H),
4.71 (dd, J = 12.6, 9.5 Hz, 1H), 2.21 (s, 3H), 2.19 (s, 3H); 13C NMR (100 MHz, CDCls) ¢ 166.8, 158.5, 151.5, 139.5, 133.2,
133.1, 129.9, 129.6, 128.7, 128.2, 127.8, 127.2, 127.1, 126.7, 125.8, 125.6, 119.1, 117.2, 110.7, 76.9, 30.2, 11.5, 10.9; HRMS
(ESI-TOF) m/z: calcd. for CysH»,N4O3 [M+Na]t461.1584; found 461.1593.

1 N
6 N
0 Ph

3,5-dimethyl-4-(2-nitro-1-(1-phenyl-3-(thiophen-2-yl)-1 H-pyrazol-4-yl)ethyl)isoxazole (6p)

NO, Light yellowish solid; 59% yield; mp. 119-120°C; [a]p?*= +20.00 (¢ 0.2, CHCl3); 93% ee; HPLC
(0]
/ /\N [Chiralpak IA, hexane/i-PrOH, 85:15, 1 mL/min, 254 nm, tg = 11.81 min (minor) and tg = 16.06
/S | min (major)]; 'H NMR (400 MHz, CDCl;) 6 7.72 (s, 1H), 7.69 — 7.67 (m, 2H), 7.49 — 7.45 (m,
|
N—
6p

2H), 7.39 (dd, J = 5.1, 0.9 Hz, 1H), 7.35 — 7.31 (m, 1H), 7.29 (dd, J = 3.6, 0.9 Hz, 1H), 7.13 (dd,
J=5.0,3.6 Hz, 1H), 5.01 (dd, J = 9.6, 6.5 Hz, 1H), 4.93 (dd, J = 12.7, 6.6 Hz, 1H), 4.76 (dd, J =
12.6, 9.6 Hz, 1H), 2.32 (s, 3H), 2.25 (s, 3H); *C NMR (100 MHz, CDCL;) 6 166.8, 158.7, 145.6, 139.3, 133.9, 129.6, 127.8,

N
N
\
Ph
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127.2,126.5,126.2,125.8,119.1, 116.9, 110.4, 76.6, 30.2, 11.8, 11.0; HRMS (ESI-TOF) m/z: calcd. for C50H;sN4O;S [M+H]"
395.1172; found 395.1161.

General procedure for synthesis of 7

Ts.
NO, = NH O\ o
_N  1.NiCly, NaBH, ! N
MeOH, 0°C to RT 2
TN 2. TsCl (1.5 equiv.) M
N-N NEt;, DCM NN
Ph 0°C to RT bh
6a 7

To a suspension of 6a (0.1 mmol, 1 equiv.) and nickel chloride hexahydrate (0.1 mmol, 1 equiv.) in methanol (5 mL) was added

sodium borohydride (1.2 mmol, 12 equiv.) at 0 °C and the mixture was stirred at room temperature for 1 h, after which the

mixture was quenched with sat. NH,Cl at 0 °C and extracted with dichloromethane. The combined organic layers were washed

with brine and dried over Na,SO,4 and concentrated under vacuum to give the corresponding amine. The crude amine was then

dissolved in CH,Cl, (5 mL) at 0 °C followed by adding of Et;N (0.1 mmol, 14 uL). The resulting mixture was stirred at 0 °C

for 10 min, then a solution of TsCl (0.15 mmol, 28.6 mg) in dry CH,Cl, (1.0 mL) was added dropwise. The resulting solution

was stirred at 0 °C for 30 min, then was allowed to warm to room temperature; stirring was then continued for about 4 h. The

reaction mixture was concentrated under vacuum and purified by column chromatography on silica gel (mesh 60—120) using n-

hexane:ethyl acetate (85:15) as the eluents to afford 7.

N-(2-(3,5-dimethylisoxazol-4-yl)-2-(1,3-diphenyl-1H-pyrazol-4-yl)ethyl)-4-methylbenzenesulfonamide (7)

Ts.
NH

/

~

N
N-N

7
Ph

o}

N

Pale-yellow solid; 60% yield; mp. 70-71°C; [a]p? = +6.67 (¢ 0.15, CHCl); 99% ee; HPLC [Chiralpak
IA, hexane/i-PrOH, 75:25, 1 mL/min, 254 nm, tg = 21.99 min (minor) and tg = 26.28 min (major)]; 'H
NMR (400 MHz, CDCl3) 6 7.70 — 7.68 (m, 2H), 7.60 (s, 1H), 7.58 — 7.56 (m, 2H), 7.54 — 7.51 (m, 2H),
7.46 —7.43 (m, 2H), 7.42 - 7.38(m, 2H), 7.31 — 7.27 (m, 1H), 4.29 —4.26 (m, 1H), 4.22 —4.17 (m, 1H),
3.88 (dd, J=10.6, 3.2 Hz, 1H), 2.38 (s, 3H), 2.35 (s, 3H), 2.17 (s, 3H); 3C NMR (100 MHz, CDCl;) ¢

153.0, 150.7, 145.1, 143.2, 139.6, 139.1, 135.3, 132.7, 130.1, 129.5, 128.9, 128.1, 127.1, 126.7, 125.6, 123.3, 122.1, 118.8,
58.0,36.3,23.5,21.6, 15.6; HRMS (ESI-TOF) m/z: calcd. for C9H,sN4O3S [M+H]" 513.1955; found 513.1850.

Single crystal X-ray diffraction analysis and crystal data of (3b)
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Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o/°

pr°

v/°
Volume/A3
Z
pcalcg/cm3
wmm'!
F(000)

Crystal size/mm?

CyH;0CIN3O4
425.86
293.15K
monoclinic
P21

7.7803(2)
9.3559(3)
14.8204(4)

90

90.009 (3)

90

1078.80 (5)

2

1.311

0.210

444.0

0.25 % 0.12 x 0.10

Radiation MoKa (A=10.71073)

20 range for data collection/° 6.812 to 54.934

Index ranges -10<h<9,-12<k<11,-19<1<15
Reflections collected 14001

Independent reflections 4537 [Rine = 0.0838, Ryigma = 0.0518]
Data/restraints/parameters 4537/1/273

Goodness-of-fit on F2 1.087

Final R indexes [[>=2c (I)] R1=0.0561, wR2 =0.1366

Final R indexes [all data] R1=0.0806, wR2 =0.1700

Largest diff. peak/hole / e A3 0.15/-0.28

Flack parameter 0.14 (7)
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Table 2 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic
Displacement Parameters (A2x103) for sub-GNDU?2. U, is defined as
1/3 of of the trace of the orthogonalised Uy, tensor.

Atom X y b4 U(eq)
Cl1 6643.5(18) 2760 (2) 907 (1) 107.6(6)
03 9420 (4) 1430 (4) 3851 (2) 77.5(9)
N2 5525 (4) 6873 (4) 2292 (2) 54.0(8)
N1 6587 (4) 6500 (4) 1606 (2) 56.7(8)
N3 9675 (6) 5801 (5) 4250 (3) 73.8(11)
Cl13 7911 (5) 1344 (5) 3709 (3) 58.7(10)
o1 9199 (6) 7014 (4) 4342 (3) 111.9(14)
C3 5810 (5) 6094 (5) 3040 (3) 56.3(10)
C2 7123 (5) 5165 (4) 2854 (2) 50.5(9)
Cl 7554 (5) 5468 (5) 1949 (2) 52.8(9)
C17 4258 (5) 7963 (5) 2160 (3) 56.4(9)
Ci12 6855 (5) 2665 (5) 3467 (2) 52.1(9)
C4 8937 (5) 4785 (5) 1418 (2) 54 (1)
04 5476 (5) 2810 (7) 4877 (3) 112.7(15)
02 11120 (6) 5478 (5) 4035 (3) 108.9(14)
C10 7930 (5) 4038 (5) 3433 (2) 49.9(9)
C5 10584 (6) 5343 (6) 1422 (3) 73.4(13)
Cl15 5282 (5) 2747 (6) 4082 (4) 71.7(12)
C9 8664 (6) 3565 (6) 917 (3) 68.2(12)
C18 2970 (5) 8134 (5) 2783 (3) 71.3(13)
C20 1837 (8) 10043 (7) 1918 (4) 96.3(17)
Cll1 8392 (5) 4619 (5) 4372 (3) 58.3(10)
C19 1758 (7) 9184 (7) 2651 (4) 91.1(16)
C22 4336 (7) 8811 (7) 1409 (3) 85.4(16)
(@) 11895 (7) 4734 (8) 931 (4) 93.1(19)
C8 9980 (8) 2928 (8) 417 (3) 91.1(17)
C21 3099 (9) 9867 (8) 1295 (4) 106(2)
C7 11590 (8) 3549 (8) 434 (4) 94.0(19)
Cl4 7026 (8) -41 (7) 3724 (6) 112 (2)
Cl6 3557 (6) 2727 (10) 3631 (5) 115(2)
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Table 3 Anisotropic Displacement Parameters (A2x10?) for sub-GNDU2.

The Anisotropic displacement factor exponent takes the form: -27?
[h2a*2U;+2hka*b* Uy +...].

Atom U11 U22 U33 U23 U13 U12
Cl1 100.3(10) 128.2(14) 94.3(9) -42.4(9) 11.3(7)

03 58.3(18) 64 (2) 110(2) -0.7(18) 2.1(1e) 12.
N2 56.3(17) 54(2) 51.8(16) 3.3(15) 7.1(14)

NI 58.7(18) 62(2) 49.4(1le) 4.8(16) 8.2(14) 11.
N3 83(3) 58 (3) 81 (2) 1(2) -17(2)

C13 56(2) 54 (2) 66 (2) 0(2) 8.2(19)

0] 136 (3) 52 (2) 147 (4) -5(2) -42(3)

C3 59(2) 60(3) 50.0(19) -0.9(19) 12.3(17) 11.
C2 50.5(19) 54(2) 47.3(18) 1.1(17) 7.3(15)

Cl 56(2) 54(2) 48.1(18) 1.6(18) 6.7(16)

C17 61 (2) 46 (2) 62(2) -5.1(18) -0.6(17) 12.
Cl12 51.5(19) 53(2) 51.5(19) 0.6(18) 2.6(15)

C4 57(2) 61(3) 44.1(17) 5.9(19) 10.5(1e6) 10.
04 87(2) 173 (5) 79 (2) -6(3) 35.6(18)

02 86 (3) 95 (3) 145 (4) =7(3) 20(2)

C10 51.0(19) 53(2) 45.7(18) 4.2(17) 7.3(15) 10.0¢(
C5 62 (3) 81 (3) 77 (3) 5(3) 18 (2)

C15 55(2) 72 (3) 88 (3) 4(3) 13(2)

C9 71(3) 80 (3) 53(2) -3(2) 8(2)

C18 63(3) 71 (3) 79 (3) 2(3) 11(2)

C20 99 (4) 86 (4) 104 (4) -4 (4) 0(3)

Cl1 62 (2) 60 (3) 53(2) 2.0(19) 0.2(18)

C19 79 (3) 87 (4) 107 (4) -3(4) 18 (3)

C22 100 (4) 86 (4) 70 (3) 14 (3) 15(2)

Co6 70 (3) 106 (5) 103 (4) 15(4) 28 (3)

C8 110 (4) 92 (4) 71(3) -17(3) 21 (3)

C21 131 (5) 99 (5) 89 (4) 28 (3) 6(4)

Cc7 85(4) 108 (5) 89 (4) 16 (4) 40 (3)

Cl4 90 (4) 60 (4) 186 (7) 18 (4) -15(4)

Cl6 50 (3) 128 (6) 168 (6) 0(5) -1(3)
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Table 4 Bond Lengths for sub-GNDU?2.
Length/A

1.

Atom
Cll
03
N2
N2
N2
N1
N3
N3
N3
C13
C13
C3
C2
C2
Cl1
C17

Atom
C9
Cl13
NI
C3
C17
Cl
01
02
Cl1
C12
Cl4
C2
Cl
C10
C4
CI8

743 (5)

1.195(5)

N = e = T T = S e e e S S S S U S S S

.356(4)
.346(5)
.432(5)
.325(5)
.201 (6)
.206(06)
.501 (6)
.527(6)
.467(8)
.369(5)
.411 (5)
.498 (6)
.479(5)
.372(6)

S23

Atom
C17
C12
C12
C4
C4
04
C10
C5
C15
C9
C18
C20
C20
C22
Cé6
C8

Atom Length/A

C22 1.369(7)
C10 1.533(6)
C15 1.528(6)
Cs 1.384(6)
C9 1.378(7)
C15 1.189(6)
Cl1 1.536(6)
C6 1.377(7)
Clé6 1.499(7)
C8 1.397(7)
C19 1.376(7)
C19 1.353(9)
C21 1.358(9)
C21 1.389(8)
C7 1.352(10)
C7 1.381(9)



Table 5 Bond Angles for sub-GNDU?2.

Atom Atom Atom
N1 N2 C17
C3 N2 N1
C3 N2 C17
Cl N1 N2
Ol N3 02
Ol N3 Cll1
02 N3 Cl1
03 C13 Ci2
03 Cl13 Cl4
Cl4 C13 Cil2
N2 C3 C2
C3 C2 Cl
C3 C2 C10
Cl C2 C10
N1 Cl C2
N1 Cl C4
C2 Cl C4
C18 C17 N2
C22 C17 N2
Cc22 Cl17 Ci18
C13 Cl12 C10
C13 Cl12 Ci15
C15s C12 Cilo0

120.
112.
127.
104.
123.
118.
117.
121.
121.
117.
107.
103.
130.
125.
112.
121.
126.
119.
119.
120.
113.
1009.
114.

=
~

N

~J

AAAA
~

o o o N
SO D O O W W W W
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Atom Atom Atom
C5 C4
Cc9 C4
Cc9 C4
C2 C10
C2 C10
C12 Cl10
Cé6 C5
04 C15
04 C15
Cl6 CI5
C4 Cc9
C4 Cc9
C8 C9
C17 C18
C19 C20
N3 Cll1
c20 CI19
C17 C22
C7 Co6
C7 C8
C20 C21
Cé6 C7

Angle/’

Cl
Cl
(O]
Cl12
Cll1
Cll1
C4
Cl12
Cl16
Ci12
Cl1
C8
Cll
C19
C21
C10
C18
C21
C5
C9
C22
C8

120.
122.
117.
112.
111.
113.
121.
1109.
123.
116.
120.
121.
118.
119.
120.
107.
120.
118.
119.
118.
120.
120.



Table 6 Hydrogen Atom Coordinates (Ax10%)
and Isotropic Displacement Parameters
(A2x103) for sub- GNDU2.

Atom X y

H3 5223.06 6171.
H12 6419.72 2509.
HI10 9019.08 3782.
H5 10811.29 6152.
HI18 2917.75 7547.
H20 1021 10759.
H11A 7370.29 4979.
H11B 8879.31 3864.
HI19 877.47 9304.
H22 5199.67 8682.
H6 12988.07 5135.
H8 9776.6 2104.
H21 3136.61 10456.
H7 12475.91 3147.
H14A 7857.75 -794.
H14B 6378.35 -156.
H14C 6261.92 -76.
H16A 3555.9 3389.
H16B 2688.32 2997.
H16C 3322.95 1782.
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57
02
72
68
14
13
17
37
47
85
76
76
48
75
69
95
89
85
15
92

3584.
2853.
3142.
1766.
3289.
1839.
4669.
4740.

08
92
74
66
12
59
95
51

3068.6

982.
941.
82.

46
98
01

790.4

97.
3772.
3177.
4232.
3136.
4057.
3409.

69
43
64
43
08
97
69

U(eq)
68
63
60
88
86
116
70
70
109
103
112
109
128
113
168
168
168
173
173
173



'H and 3C NMR spectra

'H and 3C NMR spectra of Michael adduct 3a-3q
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HPLC chromatograms

HPLC chromatogram of Michael adducts 3a-3q

4 % PDA Mufti 1
1000 E
] "o |
o0+ 2
: © | g
] o 8
] 3 |
500+ Ny | \
. Ph 3a | I| \
1 |
. | 1
250- g f
] R "
e _eanerenadedie vee . s A _\__‘ |
R T
min
1 PDA Muti 1/254nm 4nm
PeakTable
PDAChI 254mm 4mm
Pealz | Fet Toe Area Heishi Area% Heighi %%
1 1164 24743062 1001842 50.480 64721
7] 22.000 24273784 545106 49,520 35.270
Total 30017346 1547048 100,000 100.000
DAHPLC\BannitpyzNO2+AAG15, 1A, 1ml, 10%, ch0001.lcd
mAL
] % PDAMulti 1
1000- |"|s:=
] NO, |
) 0 /|
750 | |
] o)
3 . |
1 N
500+ ) 3a | f
] Ph | |
] I| |
2504 _ | ||
] 3 /x' \
- "\‘_ )
] i o WAV asse 1
T T T T I T T T T I T T T T I T T T T | T T T T | T T T |
1] 5 10 15 20 25 _
min

1 PDA Multi 1/254nm 4nm

PeakTable
FDAChI 2540m 4mn
Peals Ret. Time Area Heizht Area % Height %
1 13.441 1548691 67178 2893 5.896
2 23.896 51992736 1072131 07.107 94.104
Total 33541428 1139310 100.000 100.000
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DAHPLC Bannipyz MO2+AA W hploid00, 1A, 1mil, 15%, 2-Cl racO1.lcd

AL
SO0 . PDA Mukti 1
] |'I=E
4004 NO, ||
] 0 | i
300 o N ° ‘ "II_
] R 3b | |I |
] Ph |
= i 1
] | | I
100 | II |\
_ 1 1
T RPN s aos i _/—‘L,.Z L
0.0 R 2‘.5 I S!D o ]"I_E- e 1I:|_IZI IR 1é.5 e
min
1 PDA Muli 17254nm 4nm
Peak Tahiz
PDA Chil 254nm 4nm
Pl Ret Time Ama Heiphi Area & Height %
1 B.174 TRRI 1T 470780 50046 61.473
2 10.950 TE 63 J0HG00 40,054 IBS5TT
Tk 15755803 TE4T0 JIETN] 1 D00
DAHPLC BannipyzMO2+AA 0l hpl2 500, LA, 1md, 15%, 2-Cl chi led
mALl
|'|E POA Buti 1
750 N ||
o
7 cl 1\ © | |
B0+ N
! b, i
250+ | ||
: = /|
- ﬂi I
- _ ___,,__."'L_,‘.ﬂ/"'LJ,i Nl
O TR O R 03 e ) O I7] e T W T o o | | R
0.0 25 5.0 75 100 125 15.0 175
min
1 PDA Multi 1/254nm 4nm
Pk Tabie
PDA Chi 254nm 4am
Peak# lime: Ared Height Area ' Heapht '
I ETTg I19791 I1d66 LETH 1520
2 1093 TG 2I0E =6l OE TEY Da 71
Tolal ] FLTHEN TTHALIE] TN
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DiHPLC\Banni\pyzNO2+AANew folderfinal 8\BP-765, 1A, 1ml, 15%, 2-Br s1 rac.lcd

mAL
. = PDA Multi 1
] |3
150—_ NO, g
2 o ‘ ~
i I
100- B I\ ° | |
ul N |
_ '\‘1 | |
1 Ph  3c | | |
50+ | | N
] |
] | |I | ll
il i |
i | | ! | i
o sy _ymer oo ) Ny N
— T ——T—T— [T
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Ama Height Area % Height %
1 11.674 3374260 184889 50.080 50.989
2 17.932 3363453 123317 49.920 40.011
Total 6737713 308206 100,000 100.000
DAHPLC\BannipyzNG2+AA\old hplc\Bp-742, A, 1ml, 15% 2-Br ch lcd
mAU
i r% PDA Multi 1
] 3
1500+ II
] I
_ NO, |
1000+ 0 |
] |
] o I
] Br N/\N\ ll
B b . |
: n |
¥ i I !
4= R — .
T T T T T | T T T T | T T T T | T T | T T T T
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealat Ret. Time Ama Height Amea % Height %
1 12.113 3710613 178516 4.097 0.084
2 18.838 86857086 1786644 95.903 90.916
Total 90567699 1965160 100.000 100000
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DAHPLC \Bannipyz NO2+AA\Mew folderifinal 6\BP-775, 1A, 1ml, 15%, 3-F rAC.lcd

mAU
| 8 PDA Multi 1
500+ ||§ =
| 4
1 NO, | | =
] o i
l F ‘ | || 'I
0 | |
1 /
N\N\ | | |
250 3d \ | | |
] Ph | | '
|
4 | | |
| \ f '|
1 1
[\ [
1 .'I \ |
04— Ea o _-u——\f'\«_ d—_/ﬂ_n‘_-"——/f—k‘—- e o PR
T T T T T I T T T T I T T T T I T T T T I T T T T
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
Peak Table
PDA Chl 254nm 4nm
Peald Ret. Time Ama Height Area % Height %
1 12.483 15873802 539875 S0.664 536.083
2 19.251 15457095 422752 49.336 43917
Total 31331796 962627 100.000 100000
DHPLC\BannitpyzNO2+AA\New folder\final 6\BP-776, LA, 1ml, 15%, 3-F CH s1.lcd
mALl
7 F‘E PDA Multi 1
T N02 | T
] o I
1500+ F ‘ I
i o} |
i
- N |
10004 3d b ||
] [
] ‘ |
500 ||
j g | |
. )
o 1
] N |\
0 _— e e ke
T T T T T | T T T T I T T T T I T T T T | T T T I T T T T | T
i} L] 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chi 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.550 3111856 109601 3.078 5710
2 18.619 9R003108 1809904 96,922 04790
Total 101114964 1919505 100,000 100.000
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DAHPLC\Banni\pyzNO2+AA\NEW DATA'\Bp-767, IA, 1ml, 15% 3-Cl rac.lcd

mAU
g ﬂ% PDA Multi 1
500 | ©
| ‘| f NO,
J | || o
| | o
1 | | s N/‘N\
dl | e
| 4
1 |
| [
] B R
N — AN
— T — T : — —
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealat Ret. Time Area Height Area % Height %
1 11.192 12277351 551320 50.152 55.443
2 15:137 12202993 443076 49.848 44.557
Total 24480345 994396 100.000 100.000
DAHPLC\Banni\pyzNO2+AA\NEW DATA\Bp-773, IA, 1ml, 15% 3-Cl ch.led
mAU
p & PDA Multi 1
E| Illllé
i | ||
1000 NOs I
i o |
| cl | ||
o |
] N > | '
4 3e l\ll II
500 = | '|
] |
|
1 g [
i o \
= | |
i = | \
o e e o /\,—\/\(_XL o _TL _X.,L___
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
0.0 25 5.0 75 10.0 12.5 15.0 17.6 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakst Ret. Time Area Height Area % Height %
1 11.926 1352056 74560 3.129 5.495
2 16.126 41839087 1282185 06.871 94.505
Total 43211143 1356744 100.000 100.000
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DAHPLC'Banni\pyzNO2+AA\old hplc\BP-763, 1A, 1ml, 15%, 3-Br s1 rep 2.lcd

mALl
] 'E‘. s PDA Multi 1
1000 1= =
] NO, | i
1 0 | | il
E Br |
750 o | | |
] N/ \ I
1 3f N | |
500+ Ph | | | ||
] | B
250 & |
. | |I | II
1 N g N N\
1 L"\_.—\_’_ o _""""\\J,l'-_-- I S e — TiJ— —— e e ]
T 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
0.0 2.5 5.0 7.5 10.0 125 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks Rat Time Area Height Ama G Height %
| 10,957 22593042 10532200 50.265 54.232
] 14. 180 22354714 BERES6 49.735 45,768
Tiotall 44047756 19420076 [[EVIEE] [[ETIET]
DAHPLC\BannipyzNO2+AA\old hplc\BP-760, 1A, 1ml, 15%, 3-Br s1 ch rep.led
mAU
i A PDA Multi 1
_ I"‘P‘
15001 | |F
. {
_ ‘ |
1000H o |
J Br |
] T © |
i 3f ‘I\‘J ||
500+ Bh | '
: i
4 g II
] 5 |
. o 1
il I— A T _ﬁ-fx_.--_———TL—_L e
T T T T I T T T T I T T T T I T T T T | T T T T | T T T T I T T T T I T T T T
0.0 2.5 50 T.5 10.0 125 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDAChl 254nm 4nm
Peals et Time Area Haight Area % Height %
1 9.906 1178372 61741 2067 3.524
2 14.937 35841723 1690043 97.933 06,476
Tota 57020005 1751783 100000 1 0. 0N
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D:AHPLC\Banni\pyzNO2+AA\old hplc\529, IA, 1ML, 15%, 4-F S1 rac01.lcd

mAU ]
i =
] |
1000-] F NO, I &
] (e} i
] |
] |
(0] |
750—: B ‘ | A
1 3 R ‘ | |I |
500 9 Ph | B
] | ‘ |I |
] [ f I|
250 I .
] /o [
] | -1
o— = 55 R G ]
: R R Y R RN R R R N e
0.0 2.5 5.0 7.5 10.0 12.5 15.0 175
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peals#t Ret. Time Area Height Area % Height %
1 0.065 22453408 1226254 49.814 59.505
2 15.255 22621160 834514 50.186 40.495
Total 45074568 2060768 100.000 100.000
D:\HPLC\Banni\pyzNO2+AA\old hplc\530, 1A, 1ml, 15%, 4-F s1 ch01.lcd
mAU )
] ﬂ%- PDA Multi 1
2000 |I f
] R NO, |
] o | |
1500 | |
] o |
j N/\N\ | ||
1000 3g L || ‘|
500+ % [
] I f \
- ‘|"| III I|I J'I ||\
I NP | W - eogoad Mool
1 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
0.0 2.5 5.0 75 10.0 128 15.0 172D 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 0.189 5139200 351525 5.172 13.769
2 15.432 94233537 2201463 94.828 86.231
Total 99372738 2552988 100.000 100.000
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DAHPLC\Banni\pyzNO2+AA'old hplc\489, 1A, 1ml, 15%, pyzNO2+AA, 4-Cl rac02.lcd

mAU
7 9 PDA Multi 1
s
y |
5004
l H cl NO,
| (0]
_ | .
1 | N .
| 3w N g
258 Ph i
i ‘ | | |I
. | .'I |
| | |I I|I I|I
i N A | | / Il'n
o—— 4/“-%.._,_—_——-_/\»._} Y | \f_ Ak_ ejeomun v amimes L _\\
T T T T | T T T T | T T T T | T T T T | T T T T |
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 9.785 11061522 564117 50.566 69.015
2 20.131 10814105 253261 49.434 30.985
Total 21875627 817378 100.000 100.000
D:\HPLC'\Banni\pyzNO2+AA\old hplc'490, IA, 1ml, 15%, pyzNO2+AA, 4-Cl ch01.lcd
mAU
Loy = PDA Multi 1
[\«
- ||9
4 | |
T |
750- cl NO, |
i 0 | ||
] |
o [
T3 |
i 3h N [
i Ph || |
. |
250 L
] w0 |II |
B f o | |
i f ™~ |
] lI| | pc: Y \
- IR & __16.3.1'_ oy LN s __’F'/ o ME
T T T T T | T T T T | T T T T | T T T T | T T T | T T
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1l 254nm 4nm
Pealst Ret. Time Area Height Area % Height %
1 0.726 976950 50367 2.401 5.056
2 19.597 39717651 945760 97.599 04.944
Total 40694601 996127 100.000 100.000
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D:\HPLC'\Banni\pyzNO2+AA'\old hplc\BP-764, IA, 1ml, 15%, 4-Br s1 rep.lcd

mAU
] ng PDA Multi 1
400 ||§-
] ||
1|
300 | Br NO,
i 0 =
1 | g
o
200 | 7 o] R
] | | R A
_ | 3i '\l‘ IlI \
100 | Ph I\
. || [
] | [
i [ / :
0t e —_— / .y
i T T —
L T T | T T T | T T T T | T T | T T T | T T T T
15 20 25 30 35 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 14.385 11323743 420477 50.475 66.857
2 32.450 11110407 208447 49.525 33.143
Total 22434150 628924 100.000 100.000
D:AHPLC\Banni\pyzNO2+AA\old hplc\BP-745, IA, 1ml, 15%, 4-Br s1 ch.lcd
mAU
| & PDAMulti1
g fiw
] s
| '
750—_ Br. NO, | II
4 O | |
7 |
500 D ° N
] i N | \
R Ph | II
250-] " | |
: @ | |
4 " = II I|II
4 | 'ﬂ". i | \
0 [ = I - N — £ L
7 T T T T I T T I T T T T I T T T T I T T T I T T T I T T T T I T T
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 14.316 1594865 72402 2.856 7.156
2 31.555 54246832 939398 97.144 02.844
Total 55841696 1011800 100.000 100.000
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DAHPLC\BannipyzNO2+AA\revised rawww\BP-953, |1A, 1ml, 15% 2,4-cL2 STEP 1 RAC.lcd

mAU
1500+ s i PDA Multi 1
_ e e
| (2 P
] | i
1 R A
e C| N02 | | I
1000+ 0 || | ||
] | |
_ Cl i
N N |
1 N 3 | |
500+ ph || .
4 | | | |
8 [ | I|
_ [ / |
] | \ j:" l'.
o s G _ __12 N . —
T T T T I T T T T I T T T T | T T T T | T T T T | T T T I T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 9.935 43322120 1458763 49876 52.450
2 14.025 43537565 1322482 50.124 47.550
Total 86859686 2781245 100.000 100.000

DAHPLGC\BanniipyzNO2+A Alrevised rawww\BP-954, |A, 1ml, 15% CI2 STEP 1 ch dil001.lcd

mALU
§ PDA Multi 1
\3
5004 ||"
cl NO, | |
(0]
|
(0]
250 SN \ | |
\'\l‘ . | |
Pn_ 7 n
|
f
g / III
[=]
- _ _Tﬂi - R __‘———I\L.L e
T T T T | T T T T I T T T T | T T T T I T T T T | T T T T | T T T T | T T T T | T T T T I
0.0 2.5 5.0 7.5 10.0 125 15.0 1756 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Area Height Amra % Height %
1 10.023 214243 11837 1.379 2123
2 14.008 15322125 545656 98.621 97 877
Total 15536368 557493 100,000 100.000
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DAHPLC\BannhpyzNO2+AA\0ld hplc\BP-746, 1A, 1ml, 15%, 4-mE RAC.lcd

mAU
500_: lg PDA Multi 1
400 NO,
] 0
3004 9
; | T\ © E
_ N\ ™
2004 ‘ 3k N A
] Ph | |I
; | /'
100—- || |I I|
] | | | I|
. 1 { \
O__ __,r"\_;\_'_,_\___\’/.__ ﬁ\ﬂ"% _\Jr__ ______/f\\___ e —‘1‘4 E'J— R S ———
T L e s S LS S By BN L I S B By L S A B B T
0 5 10 15 20 25 30 35 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Ara % Height %
1 12.847 2687559 487270 40 8 68.042
2 30.003 12787349 226507 50.196 31.958
Total 25474908 TOR7T7 100,000 100.000
DAHPLC\BannipyzNO2+AA\0ld hplc\BP-756, 1A, 1mi, 15%, 4-mE ch.lcd
mAU
7 1“ PDA Multi 1
500 |
J NO, ||
] o) ‘ |
| |
0 |
_ / |
N\N\ |
250 \
| 3k Ph ‘ ||
] | |
j & B
o | \
i - | i
i |
D_ LY ~ ,__,.,——_/\_._,ru—-"'\—_-"‘—— — e __T‘{_ ;I\.J ol
T T T T I T T T T | T T T T I T T T T | T T T T I T T T T | T T T T I T T T T | T T T T I
0 5 10 15 20 25 30 36 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Ara % Height &
1 12.929 1217708 42613 4.003 1.517
2 29.672 29202678 524303 95.997 92.483
Total 30420387 566016 100.000 100.000
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DAHPLC\Bannit\pyzNO2+AA\old hplc\493, 1A, 1ml, 15%, 2-OMe rac01.lcd

mAU
1250 ‘n‘g PDA Multi 1
7 =]
] (
] \
1000 Nos ! |
; o |
o o
750j o | | ,A‘_
] MeO I\ f\
T N\ ‘ ‘ |1
. N A
500+ T || A
] | I
1 | ‘ " ‘g
250 R I
] [ | / |
] [ \
ol )N A _/_.’/ L o
— — —r— — T T — — T
0.0 2.5 5:0 75 10.0 12.5 15.0 175 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Heigcht Area % Heicht %
1 8.353 22404004 1257347 50.675 63.729
2 13.192 21807109 715597 49.325 36.271
Totall 44211113 1972944 100.000 100.000
D:\HPLC\BannitpyzNO2+AA\old hplc\494, |1A, 1ml, 15%, 2-OMe ch01.lcd
mAU
1500+ o PDA Multi 1
| |'“‘|$
. ‘ ‘l‘_
| ‘I I
| NO, | \
1000+ 0 \ l‘
1 |
|
i 0 \
] MeO I\ |
i N‘N |‘ ‘l
\
500 3l Ph [
4 I‘I |‘
] [
] g /o
i o |
L N Y
o0 - o e e T \ - R
— — — T — T
0.0 25 5.0 .5 10.0 125 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 8.325 1033519 67932 2.355 4.442
2 12,992 42846372 1461474 97.645 95.558
Totall 43879891 1529405 100.000 100.000
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DAHPLC\BannipyzMO2+AA\0ld hplc\Bp-768, 1A, 1ml, 15% 4-OMe rac rep.lcd

mAL
i ] PDA Multi 1
400 |2
] ‘ MeQ, NO,
300 | i o
] 8§
T o
i ‘ |'m B °
I N
200 | I am ‘l\ll
] | Ph
] i
4 | | |
1004 | [
] " JH
| |
] [
- Jﬂ'lu._n_. U M‘J’Llu\'\k .—j\‘n-_ — _1_4'_ I\J_ — e
T T T T | T T T T I T T T T I T T T T I T T T T | T T T T | T T T
0 10 20 30 40 50 60
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 18.648 16569654 403471 50.597 63.366
2 39.229 16178615 231257 49.403 36434
Total 3748260 634728 100.000 100.000
DAHPLC\Banni\pyzNO2+AA\old hplc\Bp-774, 1A, 1ml, 159 4-OMe ch.lcd
mALU
. N PDA Multi 1
| g
| [
I
1 MeO, N02 |
500+ 0 [
1 I
] 0 |
b N/\ ) ||
) |
- 3m \ !
250+ Ph |I
1 =, ‘ i
4 g |
_ > |
1 n [
0 A S A_/'\_/—\-TLI-'—L—- — T L}
T T T T I T T T T | T T T T | T T T T | T T T T I T
0 10 20 30 40 50
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealst Fet Time Ara Height Area % Height %
1 19.035 2618432 6RE10 4913 0.082
2 I8.E18 50676460 HREE20 05.087 HLOIR
Tota 53294802 1571630 100,000 100,000
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mAU

DHPLC\BannhpyzNO2+AA\0ld hplc\Bp-754, 1A, 1ml, 15% 4-Nitro rac.lcd

——— 0,833

O,N

3n

[ /
RO S _,,/\_./’ M———— S ______./‘m._/ﬁ

NO, '

PDA Multi 1

1 PDA Multi 1/254nm 4nm

PeakTable
PDA Chl 254nm 4nm

Pealat

Ret Time

Amea

Height

Area %

Height %

30.833

11950170

158273

49.623

35.397

¥

47.283

12131540

127435

50.377

44.603

Total

24081710

285708

100.000

100.000

DAHPLC\BanniipyzNO2+AA\0ld hplc\Bp-766, 1A, 1ml, 15% 4-NOZ2 ch.lcd

O,N

3n

NO,

31.245

PDA Multi 1

1 PDA Multi 1/254nm 4nm

PDAChl 254nm 4nm

PeakTable

Peak# Ret. Time

Armea

Height

Ama %

Height %

1 31.245

1912858

25715

2.564

3.626

2 45.946

12686868

683499

97.436

96.374

Total

74599726

709214

100.000

100.000
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DAHPLC\BannipyzNO2+AA\0ld hplc\e11, 1A, 1ml, 15%. naph rac01.lcd

mAU
1000+ [ PDA Multi 1
; &
750 | m
| o) <l | :
. o
500 o ‘ A
i I\ | | I|I I
: 3 \’\\l | II I|
8 o
250 Ph || || ||
il [
] J | [\
] | /__g___ -
. — s Eee
T T T T | T T T T I T T T T | T T T T I T T T T I T T T T I T T T T I T T T T |
0.0 25 5.0 7.5 10.0 12,5 15.0 175
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Heisht Area % Heicht
1 10.539 18477473 961949 50760 64.924
2 16.568 17923905 519694 49240 35.076
Totall 36401378 1481643 100.000 100.000
DAHPLC\BanniypyzNO2+AA\0ld hplcia12, 1A, 1ml, 15%, naph s1 ch01.lcd
mALl
y = PDA Multi 1
] [ &
2000 [ |
i | [
] I
1500 NO2 |
| Q & '
i [
1000~ 7\ ° ||
b N | |
] N [
] 30 Ph [ |
500 Fod
] =) |
] A i,
0 ] IS ____.-_T!— i e —_ _—
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 T I T T T T | T T T T
0.0 25 5.0 7.5 10.0 125 15.0 17.56 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTahle
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.490 4160715 186779 3.547 7.842
2 16.231 113126302 2195010 96.453 92.158
Tora 117287017 2381789 100.000 100.000

5102



D:AHPLC\Banni\pyzNO2+AA\revised rawww\BP-955, IA, 1ml, 15% thio STEP 1 RAC.lcd

mAU
1 8 ©  PDA Multi 1
- floe
4004 IE o
1 ‘l | N\
| 1
] NO, I ‘| |‘II\
300+ 77 ° B A
1 S | | |‘
] 0 [ |
1 N \ [ I
200+ N ‘\ | |
1 | | [
: 3p Ph [ [
) | |
| | |
i . [
100- [ [
7 | | / |
1 /I I“\ /j ‘I"‘!
0 B R /,_,7_E%L——‘,,727_,\ ]
— T — I — T T
0.0 25 5.0 5 10.0 12.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.108 9731702 434304 50.022 53.120
2 12.523 9722992 383282 49.978 46.880
Total 19454693 817586 100.000 100.000
D:AAHPLC\Banni\pyzNO2+AA\revised rawww\BP-791, IA, 1ml, 15%, 3p thio ch step 1.lcd
mAU
15004 = PDA Multi 1
] (i
i | I“_
] \
|
i " \
1000 NO, | l\
1 Z 0] [
] ] |
| S o) \ ‘I
] » [
500+ l\ll I\ |‘
1 3p Ph [ |
, I
o1
0 - B N _,_,_Té\_L_\_ﬂ;\.L_ﬁki_ o
T ‘ T T | T T T | T T T ‘ T T T ‘ T T ‘ ¥ T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
| 9.971 556848 31115 1.318 2.136
2 12.213 41680458 1425566 98.682 97.864
Total 42237306 1456681 100.000 100.000
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HPLC chromatogram of bis-pyrazole derivatives 4

DAHPLC\BannipyzNO2+AA'second step bispyrazole\PYz-NO2 + acac+pyz 1ml 15% IA rac0001.lcd

mAU
J o PDA Multi 1
IF
_ | "
o
1000+ No\ " | e
| « /N ‘ ‘ I|'|I
i [
) TN | | I|
N=
500 N 4a | | [
d Ph | !
] | i
_ | I
d | I'. | I'\
| { .
3 o R N NS W N
—T—T—T— T T T T T T T [ T T T T [ T T T T[T T L ———
0.0 25 5.0 7:5 10.0 125 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 7.952 25273842 1379238 50.352 60.952
2 13.055 24920189 883585 49.648 39.048
Total 50194031 2262823 100.000 100.000

DAHPLC\Banni\pyzNO2+AA\second step bispyrazole\PYz-NO2 + acac+pyz 1ml 15% A QNSQB0001 .lcd

mAU
q — -
1000 |'|8 PDA Multi 1
T | ||..<‘3
750+ /R {
: * = N | |
] A | |
500} ! '
i N 4a ‘ lI
| Ph |
b |
250 || |I
i o [
] 5 | \.\%
0—_ - _,—_,—\___———-H-_——f\-,rr:r___ SN ~F b 4 — == vl
E e e T [T s PO T L) ) e S
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Ara % Height %
1 7.975 148301 10918 0.493 1.059
2 13.003 20912724 1020175 99.507 98.941
Total 30061025 1031093 100.000 100.000
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D:\...\Banni\pyzNO2+AA\second step bispyrazole\subs scope\d65, 1A, 1ml, 15%, pyzNO2+AA+PH, 2-Cl rac01.lcd

mAL
] ri:'_ PDA Multi 1
] ||.~_
500+ |
NO, Ph | o
' N | o
i N fl
‘ f
A TN Il
i
1 Cl N-y | | A
250 Ph | |
] |
R A
J | | |
| | | I|
] | [\
i [ aﬂ\. f \\J
o T i -fl__\\_.il___j % _ T,u' A _
— T T — T — T ——T—
0.0 25 5.0 7.6 10.0 125 15.0 176 20.0
min
1 PDA Mulii 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Ama Height Area % Height 5
1 7.710 11859501 587160 50.22 59.235
2 13.572 11755368 404078 49.780 40.765
Tola 23614869 001237 100.000 100.000

D:\...\BannipyzNO2+AA\second step bispyrazole\subs scope\dss, 1A, 1ml, 15%, pyzNO2+AA+PH, 2-Cl ch01.lcd

mAL
N -~ PDA Multi 1
[y
30+ { T2
4 | |
! NN [
. yN |
J _N | {
20+ | |
i Cl N‘N\ 4b | |
1 Ph [
10+ [
7 | \
- | |I
7 g |I \
_ ~ /
Dl el e SN . Moy
T T e T ) T
5.0 7.5 10.0 12.5 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 7.821 12115 912 1.446 2770
2 13.614 825938 32019 98.554 97.230
Tolal 838053 32931 100.000 100.000
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D:\HPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\539 b, 1A, 1ml, 15%, 2-Br rac rep0001.lcd

mAL
PDA Multi 1
Ph
5004 NO, / N\'
N
o
@ B
1 = Br  N-N 4c .
250 N Ph =
- | | :
i
|
II I|I I.lﬂ‘.l
L i A \ / \
0_-____ N .”_‘r/l——$-:|r_ e _/" —_— 'H_T-i — R
— T[T T T
10.0 125 15.0 17.6 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Ara % Height %
i 10.622 S08ER68 250699 50464 61.725
2 17.763 4995088 167966 49.536 30.275
Tolal 10083756 427665 100.000 100.000
DAHPLC\BannipyzNO2+AArevised rawww\BP-575-B, 1A, 1ml, 15% 2-Br ch.lcd
mAU
3 PDA Multi 1
§ [t
4 e
b Ph | |
NO /
1 N | ||
] Y | |
Br N-n  4c |I
1 Ph |
100+ | |I
] 1
1 2 I
= ! |
1 = [
J / |
01— S , S _‘A_J“———"-__——--T/J—l\__lr_ — R
T T T T | T T T T | T T T T | T T T T | T T T T |
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.253 368845 18493 3.502 6.572
2 18.144 10163742 2620909 96.498 93.428
Tota 10532586 281402 100.000 100,000
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D:\...\Banni\pyzNO2+AA\second step bispyrazole\subs scope\d67, 1A, 1ml, 15%, pyzNO2+AA+PH, 3-F rac01.led

mALU
2 PDA Multi 1
] = g
400 | o
] | f
|I
: = |
300+ N0\ | I
' [N | | I
- | |
= O I
] 4d "N | '
] il R B
1004 || || ',
1 !
| III | |I
[ [
= — e A \’k___
1 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
0.0 25 5.0 7.5 10.0 125 15.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Arca Height Area % Height %
1 1334 7850310 435003 49,022 53.060
2 0.806 8172739 371229 50.978 46.040
Total 16032049 806323 100.000 100.000

DAHPLC\BannipyzNO2+AA\second step bispyrazole\subs scope'\502b, I1A, 1ml, 15%, 3-Fs2 ch01.lcd

mAU
] - PDA Multi 1
fie
B [Ri=]
i (r
1
1000 N AN | |
1 / ~ N | l
1 |
1 F N [
J 4 VN | ||
500+ Ph | |
i |
i [
| \
7 é |I llt
0 - o ‘T/-L__'_/\"IL \\L S
0.0 2!5 5|.0 ?f5 1D|.0 12".5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peak# Rel Time Area Height Area % Height 9%
1 7.551 521467 38135 1.588 2720
2 10.324 32326008 1363693 98.412 97.280
Total 32847474 1401828 100.000 100.000
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DAHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\537B, IA, 1ml, 15%,3-Cl s2 rac.lcd

mAU
b w (] i
200+ ‘I‘,.\% 3 PDA Multi 1
i | P E
] a N
] [ NO, N,Ph #13
—| | | \ -‘I \
150 ] ‘I\ I‘. / N [\
~ | \ | \
] ‘l" | (o] N | |
100+ |‘I ‘I‘. 4 N~N f "‘.
J ‘.‘ \ e \Ph ‘JII “",‘
1 / \ | \
50— | \ /
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4 / \ /
T // \.1_4 o 7% I 7\@‘ ]
o [ — - - -
) T T T T T | T T | T T T T T
8 9 10 11 12 13 14
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealk# Ret. Time Area Height Area % Height %
)| 8.986 3747827 193123 49.360 53.896
2, 12.453 3845002 165202 50.640 46.104
Total 7592830 358325 100.000 100.000
D:\HPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\538B, 1A, 1ml, 15%, 3-Cl s2 ch0001.lcd
mAU
150+ . PDA Multi 1
e
| o
_ 4 [
i € NO, NIPh [
& |
100+ _N | ‘
g | \I
7 C| | \ |I‘ I"w,
] N~-N | \
50~ Ph .
] 2 / X
P / R
il ] S S - ,/ I
o1 e ey —
N T T ‘ T T T | T T T | T T T T | T T T T T T T T
8 9 10 " 12 13 14 15
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 9.175 99330 6031 2.591 3.991
2 12.683 3734916 145085 97.409 96.009
Total 3834246 151117 100.000 100.000
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1

1

D:\...\BannipyzNO2+AA\second step bispyrazole\subs scope\460, 1A, 1ml, 15%, pyzNO2+AA+PH, 3-Br rac02.lcd

mAL
= o i
A004 l.lﬁ ll"é PDA Multi 1
] Ph
] NO2 N l w
300- (N | I
] " A 1 |
_ N\N | | | |
200 4 Ph | | |
] N |
H {1
1 | |I | II
100 [ [ |
] |I II' l I'n
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- ] i
il g ol N - S e oam
T T T T T I T T T T I T T T T | T T T T I T T T I T T T
0.0 2.5 5.0 7.5 10.0 125
min
PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealdt Ret. Time Area Height Amea % Height %
1 7.357 6868635 361393 48.152 50.337
2 0.882 7305059 356552 51.848 40.663
Total 14264614 717944 100.000 100.000

DAHPLC!\Banni\pyzNO2+AA\second step bispyrazole\subs scope\504b,

IA, 1ml, 15%, 3-Br s2 ch01.lcd

mAL
] |'|§ PDA Muilti 1
] |
1000+ e
y I
] Ph |
750-] L2 N | |
] jt |
500 NN |
. af \
. Ph f
] |
: n
250—_ | II
. W [
- “:l Il \
0] S, S— ]
T T T | T T T T | T T T T I T T T | T T T T I T T T T |
0.0 2.5 5.0 7.5 10.0 125 15.0
min
PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peald# Rel. Time Area Height Area % Height %
1 7.845 293770 17685 1.152 1.604
2 10.445 25198287 1084642 8. 848 0%.396
Tota 25492057 1102327 100.000 100.000
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DAHPLC\BannhpyzNO2+AA\second step bispyrazole\subs scope\b54 b, 1A, 1ml, 156%, 4-F s2 rac0001.lcd

mALU
1250 % PDA Multi 1
] pa
1000-] ‘ & NCANIIvAL
] - N
] s F I N
750 ‘ ”I 2
] ||| | N
500 ‘ | ' ag NN
] [ | Ph
] ‘ ‘ | ||
250+ | [
] |I l' f 'l \
il 1'._1‘_“,,_/\“_;\13 . e & T il an - L
1 T T T T T T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl1 254nm 4nm
Peak# Ret. Time Area Height Ara % Height %
1 9.549 24188331 1190397 48.774 59.725
2 17.253 25404328 802722 51.226 40.275
Total 40502650 1903119 100.000 100.000

DAHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\555 b, IA, 1m|

, 15%, 4-F s2 ch ree0001.lcd
mAL
2 PDA Multi 1
fie
(s}
i
1 Ph
1000+ NO, i N | |
] F _N N
|I
Y |
4 4g N\N\ | ||
500 Ph |
| |
[
|
@ |I II
| 0 N\ / \
o S — ——\ ____\_,r"_ilf__ - TQ_L_ o
1 T T T T I T T T T I T T T T | T T T T | T T T T I T T T T I T T T T I T T T T
0.0 2.5 5.0 7.5 10.0 1256 15.0 176 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDAChl 254nm 4nm
Peak# Ret. Time Armea Height Amea % Height %
1 9.229 2117026 132305 4.559 0.405
2 16.360 44322065 1274377 95.441 00,595
Tota 46439091 1406682 100.000 100000
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D:\HPLC\Banni\pyzNO2+AA\old hplc\489 b, 1A, 1ml, 15%, 4-Cl rac01.lcd

mAU
o PDA Multi 1
| s
750+ |“°°
o Ph ‘ | <
l o NO, 7 N | ‘ &
* w
5001 N ' i
J M | ‘| I‘I"‘
st - ‘ |
| 4h N N\P ) ‘ \ | \I
1 o 1
250 | ‘I “ \
] R I
7 \ |
1 I‘l ‘I‘ ‘I‘ “'\
ol o e Pl Nl o B N
T T T ‘ T T ‘ T T T ‘ T T T T | T T | T T T | T T T T | T T T |
0.0 255 5.0 el 10.0 12.5 15.0 1:4:5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakit Retl. Time Area Height Area % Height %
1 8.725 15456374 799475 50.234 60.214
2 15.824 15312161 528253 49.766 39.786
Total 30768535 1327728 100.000 100.000
D:\HPLC\Banni\pyzNO2+AA\old hplc\490 b, IA, 1ml, 15%, 4-Cl s2 ch01.lcd
mAU
b g PDA Multi 1
|
i (1@
il ‘ \‘
1 N AN /|
1000+ cl / ) N ‘ ‘l
] |
] R ||
| 4h NN |
Ph !
500+ [ |
i |
|
1 [}
i %) | |
S \
= [\
7 /
0 N e ﬁ%\b;/kn_,/\fig_ 7\__J S
T I T . . I . ‘ . ‘ :
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 8.706 856843 53645 2113 3.820
2 15.592 39687098 1350681 97.887 96.180
Total 40543941 1404326 100.000 100.000
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D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\497b, IA, 1ml, 15%, 4-Br rac01.lcd

mAU
250 'é PDA Multi 1
] °
200~ |
] 3 NO, N,Ph
1 ‘ ~ Br. i N
150_, ‘ Iﬁ\ 7
i I N
] i Nen
100 |‘ i 4 b
] \ \ [
1 I [
] i | |
50 \ I I
] I A A
1 A LY L [
DY WSV S A v R
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0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 9.201 4748000 244046 50.448 62.196
2 17.302 4663682 148333 49.552 37.804
Totall 9411681 392379 100.000 100.000

D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\498b, IA, 1ml, 15%, 4-Br ch01.lcd

mAU
bl PDA Multi 1
El Ny
| [
500 a
i NO, N/Ph I
1 Br AN [
B | ‘I‘
1 B [
N-N [
u 4i \ |
250 ' Ph L
] .‘I I"‘.
| 'ﬁ ,\I \
. < f
/‘\ | \
it ’Wl e 7_,,//\”- Y ’ S S
. T T T T T T T T .
10.0 12.5 15.0 175 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
| 9.237 1418817 79586 7.145 11.744
2 17217 18439804 598073 92.855 88.256
Totall 19858622 677659 100.000 100.000
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DiHPLC\BannhpyzNO2+AA\revised rawww'\BP-953-B, 1A, 1ml, 15% 2,4-CI2 rac rep.lcd

mAL
Z PDA Multi 1
| lg Ph
i NO, NI
500 cl AN
i N
i ﬁ Cl N-N
| “8 4 Ph
[
250 |'|
i | |I
i ‘ I
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i I N .'I |
- o #Am_r_,"\f"*’\.f P -1/“"}'*‘— gpomes s P
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0 5 10 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 0.904 12682695 582721 50.107 65.909
2 20.356 12628339 301406 40 893 34.091
Tota 25311035 884127 100,000 100.000
DAHPLC\Bannipyz NO2+AA\revised rawww'\BP-492-B, IA, 1ml, 15% 2,-CI2 ch.lcd
ot e
3 PDA Multi 1
| IS
] ANV I
| cl //N ||
500 |
| Y | |
i [¢]] N-N
] 4 Ph ||
] | |
250 | ||
: ) |
1 @ [
| S (.
-.C'— |I |
4 .ln'. | \
- ), U ,(r\l'\___} Mo sy e ouegh \\ I e i i sz s
-———————r— T
0 5 10 16 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height &
1 10.080 009185 2612 2769 3.636
2 20704 31925344 713385 97.231 04.364
Total 32834529 755997 100.000 100000
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D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\495b, IA, 1ml, 15% 4-Me s2 rac02.lcd

mAU
9 PDA Multi 1
J IS
[t
500 [ o
i | Ph Q2
| -
i | I\ NO2 N\ o
[ (N [
al [ [
[ [
1 [ N [
i [ N-N [
250 [ 4k b [
i | / g
| | | \
- | - | ,
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B | \\ I‘,‘ '\\
—— T T T T —
7 8 9 10 11 12 13 14
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 7.785 9378511 547991 50.470 58.323
2 12,755 9203981 391591 49.530 41.677
Total 18582492 939582 100.000 100.000

D:HPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\496b, IA, 1ml, 15% 4-Me s2 ch01.lcd

mAU
| = PDA Multi 1
li~~
lled
B ik
500 H
Ph
i NO, NI ‘
b / ~ N | |‘
7 ||
| Y | |
N-N
250 4k Ph |
[ |
A @ \
[ |
| i [
|/\| \
B /' | \
0 B e — _14’ N 7|j_’ N b SN -
— T T T T T T — — T T T T T T
0.0 2.5 5.0 75 10.0 12:5 15.0 1756
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 7.783 1230199 77264 7.904 11.306
2 12.715 14333706 606144 92.096 88.694
Totall 15563905 683408 100.000 100.000
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DAHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\493b, IA, 1ml, 15%, 2-OMe rac01.lcd

mAU
750 hg PDA Multi 1
| =
| [
I :
1 | | NO, NIPh 2
! \ N
500- ‘| |‘| AN f\
| | | ﬂ
] N N I
g ‘l I\I OMe N-N a ‘I‘ I‘.‘
250 B Ph |
7 b ‘!
] I“ ‘I‘\. { \\
] | \ |
ool ,T»'_f_\47.,_)—1;_*%_,_,_,_,_7 N L B
‘ . . | . . . | . . : ‘ . ‘
7.5 10.0 125 15.0 175
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 8.042 14664437 742369 50.637 59.418
2 14.848 14295443 507032 49.363 40.582
Total 28959881 1249401 100.000 100.000

D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\494b, IA, 1ml, 15%, 2-OMe ch01.lcd

mAU
| PDA Multi 1
Jr\U!
300+ f '.:5
1 NN “.
| N |
200+ 2 N \
] T
7 OMe N-p 4 \
100- Ph \
1 . . : el
0 7T;u ——— - o B T \,_7_ Z‘_ -
— T I — — T — — — T — T
8 9 10 11 12 13 14 15 16
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 8.129 170514 9440 1.874 2.898
2 14.921 8928878 316295 98.126 97.102
Total 9099392 325735 100.000 100.000
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DAHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\533B, IA, 1ml, 15%, 4-OMe s2 rac0001 .led

mAU
8 PDA Multi 1
i =
2] II II'_
200 [
1 R Ph .
_ | NO.\ 3
1 f t MeO I N N
4 | { '.I
100+ [ B [\
| | \
) | IlI 4m N\N\P IIl ll‘ll
| I|I I'\ J.n‘l I\.I
0__\5_ e 7)___% - —\J‘L e e e, R S e ——___‘—-—,TZJI_—__\:FL

10.0 245 15.0 175 20.0 225 25.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks#t Ret. Time Area Height Area % Height %
1 13.128 6441336 235023 50.687 62.514
2 24.195 6266722 140930 49.313 37.486
Total 12708058 375953 100.000 100.000

D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\534B, IA, 1ml, 15%, 4-OMe s2 ch0001.lcd

mAU
] = PDA Multi 1
d &
| | ||N
300 |' |
1 |
|
] NO2 N"Dh || [
2004 MeO. / /N | |
] |
1 [
] N\ .
] 4m N-N | I'
1004 e e B
4 7] | |
(o] ]
] |h| A, / \\J
| 5 T _— = _ B I ——— . N
Bl e =
] \
T T T T T T T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 13.162 692785 27819 4.010 7.216
2 24.114 16585264 357718 95.990 02.784
Total 17278049 385537 100.000 100.000

S116



DAHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\507b, 1A, 1ml, 15%, s2 racB01.lcd

mAU
1 3 PDA Multi 1
] |"\I§f
1004 | \‘
] | Ph
1 A NO2 N 8
75 R OoN N ®
] [ [ \
1 | \ Y [
i | N- [
50 | 4n N [
B | Ph [
| | | | \
i | ! \
25 [ [
] |\ /\ [
0: — {14 = J_\——-/F\,,_,EJ/ \_7_777 - 77% _\AL - ]
& T | T T T ‘ T | T T T ‘ T T T ‘ T T T ‘ T T T T
12.5 15.0 17.5 20.0 22.5 25.0 205
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 14.381 3371621 109653 50.320 60.494
2 25.636 3328763 71610 49.680 39.506
Total 6700384 181264 100.000 100.000
D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\508b, 1A, 1ml, 15%, s2 ch01.lcd
mAU
S PDA Multi 1
— &
500 ‘I'\‘“
4 ‘ |‘
| NO, NfPh [
I ||
| O,N N |
|
1 |
250-] B \‘ |
4 NN I
d n \ |
Ph [
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T [
| =+ [
Q | \
© | \
i © | \
o N~ / \. b
T T T ‘ T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T ‘ T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl1 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 13.604 737440 26424 2.609 4.515
2, 24.692 27525839 558849 97.391 95.485
Total 28263278 585273 100.000 100.000

S117




D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\511b, 1A, 1ml, 15%, naph s2 rac01.lcd

nAU
500+ o PDA Multi 1
] e
] | o
400 l 2
] Ph i
1 NO> / NI ‘ | ‘ﬁ‘
=T | u
] M
! Ty A
200 N \ |
i 40 Ph | | ‘l ‘l‘
] |
] N |
100 | |
] | [
] I\ \" I‘ /
B _”A_,‘/‘\*’\M&AJ% —\11‘77__7 . / : \ki_
07 e 5 s
1 | T | T T T T | T T ‘ T T
0 5 10 15 20
min
| PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.114 9666777 464245 50.245 57.522
2 14.795 9572339 342826 49.755 42.478
Total 19239116 807070 100.000 100.000

D:\HPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\512b, |IA, 1ml, 15%, naph s2 ch01.lcd

mAU
| PE PDA Multi 1
5004 ‘Vw'
=
] [
] [
NO, N’Ph ‘ |
N eePat |
1 A R
| | |
250 N‘N\ | I
] 40 Ph ||
] |
||
m | \I
& [
J = [
[=] | \
N PV . S P N
: ‘ : : : ‘ : : ‘ : : : ‘ :
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.067 1360161 7824 0.997 1.504
2 14.573 13517629 512377 99.003 98.496
Total 13653791 520201 100.000 100.000
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D:\HPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\505 b, IA, 1ml, 15%, thio rac01.lcd

mAU
| f-E % PDA Multi 1
. e e
|| [
. A [
4 | | | Ph
g | I‘l I‘I I‘, NO, N
300+ [ [ /N
i ‘ ‘| I‘I ‘I‘ / \
| |
] |‘| l‘ [ ST
- |
200-| [ [ N-N 4p
1 [ b Ph
] [ [
] | \ [ \
100+ | .‘" "w.\
: I‘"‘ ‘\\ f‘u‘ \
pr / /
1 ; \\7 . _%,_7_7\{k - o o
0 T B =2 = G
E T ‘ T T | T T | T T T ‘ T T ‘ T T | T T T ‘ T T T
8 9 10 11 12 13 14 15
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
| 8.670 7778071 406777 49.974 51.469
2 11.002 7786146 383562 50.026 48.531
Total 15564217 790339 100.000 100.000

D:\HPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\526b, IA, 1ml, 15% thio s2 ch01.lcd

mAU
500_’ r\g PDA Multi 1
1 (1=
J |‘ ‘.‘1‘2
il I
i | |‘
B Ph [
1000 NO2 N\ |
] /N R
] /] ||
7 s A\ |
| N~ (-
500-| N 4p |
_ Ph | ‘.‘
| \
| o -
| 3 | \
2 o | \\
o} o cam R e e e _7%—\‘11‘ = = _‘TL O N
— T T B — T
0.0 25 5.0 7:5 10.0 125
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
| 8.862 922121 58211 2.404 3.665
2 11.871 37442683 1530288 97.596 96.335
Total 38364805 1588499 100.000 100.000
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D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\509b, IA, 1ml, 15%, 4-NO2 s2 rac02.lcd

mAU
] ® PDA Multi 1
] fie
1 [ 2
200 I 3 Ph
] || |I N NO2 N
] | |I Ill '.I _N
150+ [ [
] |I [ B
] [ { | N-N
| \
100—: || I|I ‘II |
] || I|I I|| I'|I 4q
i \ | NO
501 I| I". | "-.. 2
] ( \ .'I \
| \ /
0_: TTTTT—— ____f/_ — _\,__ J, _T%_LI A o B
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 |
15.0 125 20.0 22.5 25.0 215 30.0 32.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 20.309 10102902 229553 50.182 55.802
2 24.091 10029684 181821 49.818 44,198
Totall 20132586 411375 100.000 100.000

D:AHPLC\Banni\pyzNO2+AA\second step bispyrazole\subs scope\510b, A, 1ml, 15%, p-NO2 s2 ch01.lcd

mAU
g 2 PDA Multi 1
E flo
400+ IR
] NO,\_ PN A
i y N I
] _N | |
3004 '
d| N\ | |I
_ N~N | |I
200 | II
N 4q & | |I
] NO, S 5
100 0 Il \
T I |
i I\ | \
i || \ | i
o] s R __A/\ I —— #&\—T" Ny L ol
7 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
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Area Heicht Area % Height %
1 20.402 3690829 95311 13.160 17.526
2 23.983 24354337 448505 86.840 82.474
Total 28045166 543816 100.000 100.000
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HPLC chromatogram of series 5

D:\HPLC\BanniipyzNO2+AA\second step bispyrazole\subs scope\581, IE, 1ml, 15%.t-a rac0001 lcd

mALU

el PDA Mt 1
400 f
i NO, N,H @ i
] \ f :
] I N 3
300+ { I'. f
1 \ N III ||I | Il'l-
200 NN [ [
] 5a Ph £ [
: II | |II \
J | |
100 f \h / \
: ___,.—-_h______,-—-""—"“--_ - } sacr _____——&_J__—— T T
e ————
9 10 1 12 13 14 15 16 17
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peaks# Ret Time Area Height Area % Height %
1 13.721 TI06560 318507 50.577 53.386
2 14.763 Ti4479 278100 49473 46,614
Total 15648030 506607 100.000 100,000

DAHPLC\BanniypyzNO2+AA\second step bispyrazole\subs scope\582, IE, 1ml, 15%,t-a ch0001.lcd

mALU
PDA Multi 1
4 w0
&
v ik
5001 NO,\ ./ N
1 ) N [
J N || \
| ’ \
1
] '\} N || \
“N | II|
=] o |
4 o |I lll
| & |
3 \
O_T T | I_ _I-__I_\-I_ _I T T T I _I‘K_IXIJFI/ T T I T T T | T I T T T T —
10 11 12 13 14 15 16 17 18
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Ama Height Area % Height %
1 13.888 1066999 49412 6.587 BTR9
2 14.856 15130633 512825 93.413 91.211
Total 16197632 562237 100,000 100.000
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D:AHPLC\Banni\pyzNO2+AA\NH2NH2\Bp-784b, 1A, 1ML, 20% 2-Cl rac.lcd

mAU
| "5 PDA Multi 1
[\-.
1 o
7 H
1 || NO2 NN
1000 H /N
f ‘l {
b ‘ el Cl N-N 5b
[aY] \
1 \ | % Ph
500+ | | ﬂ,ﬁ
f i /|
il [ /o
[ A
| |1 / \
o oy, o F e
I e e N B S A ‘ ‘ — T
0 10 20 30 40 50
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.761 57511425 1383271 49.358 73.354
2 231237 59006694 502482 50.642 26.646
Total 116518119 1885753 100.000 100.000
D:AHPLC\Banni\pyzNO2+AA\NH2NH2\Bp-794, 1A, 1ML, 20% 2-Cl c.lcd
mAU
] 3 PDA Multi 1
=l Nt
] /E
4 / 01\]
10007_ / |
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i H .‘"I ‘I
] NO , /
750 * N / ‘|
_N / |
- ‘J.‘ I‘
- \ \ ‘I"‘I‘ |‘
500 o N-y  sb / |
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250 o / w
] % / W
] B / \
/ \
0 o N S Nl
T T T T | ‘ T T T | T T ‘ T T | T T T T ‘
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Rel. Time Area Height Area % Height %
| 12.843 2218388 68166 1.235 5.578
2 25.434 177689642 1153993 98.767 04.422
Total 179908030 1222159 100.000 100.000
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D:AHPLC\Banni\pyzNO2+AA\NHZNH2\Bp-741b, IA, 1ML, 20% 2-Br rac.lcd

mAU
] ‘w“.é_ PDA Multi 1
750 =
- i
| |
] A NO,\
| [ / N
[ N
500+ [
N ‘ | (2]
] ) LY 8
| -
b | Br N-N o
7 | ‘I \Ph Sc A
250 | /\
i [ /o
4 \‘ ‘l‘ Jf !‘.
4 I\' | / \
] / \ \
i e 7*»1"—\&.‘,,_7 \
— — ——— —— — —— — —
75 10.0 125 15.0 175 20.0 225 25.0 2.5 30.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.901 31779687 829310 50.018 70.197
2 21.723 31756960 352091 49.982 29.803
Total 63536647 1181401 100.000 100.000
D:\HPLC\Banni\pyzNO2+AA\NH2NH2\Bp-751b, IA, 1ML, 20% 2-Br ch.lcd
mA
1000H B PDA Multi 1
, Fa\
1 /
] - &
o , [
750+ NO, I N / .‘
] N [
] fo
1 N / ﬂ
500+ BN s |
g Ph I;‘ ‘I
. ‘.‘"‘ ‘I
250 8 / \
| 2 # ‘.
] 5 / E
o LN / N L
T I . . ‘ . T ‘ . . I T . .
5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 13.283 5731381 125525 5.048 11.474
2 22.467 107811150 968507 94.952 88.526
Tolal 113542532 1094032 100.000 100.000
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1

DAHPLC\BannitpyzNO2+AA\old hplc\BP-692b, IE, 1ml, 15% 3-F rac rep.led

mAU
400+ NS PDA Multi 1
1 i3
] I
1 H I
300 NOz2 N ! -
] I\ | 2
] ~ |I =
200 B | i
] FooON-y 54 [ [
1 Ph [ | 1
] I| | II \
| | | |
100+ [ Fo
3 [ /o
B x \\
| A S
T T T T | T T T T | T T T T | T T T T | T T T T | T T T T
0 5 10 16 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peak# Ret. Time Area Heizht Area % Height %
1 13377 17464732 374898 S0.638 60.903
2 19.819 17024968 240672 48.362 39.097
Total 34489700 615570 100,000 100.000
DAHPLC\Banni\pyzNO2+AA\left overBP-783b, IE, 1ml, 15% 3-F ch.led
mAlU
. s PDA Multi 1
A=t
i | Il'cn_
500 \
4 NO, NIH | |I
1 / N | I|I
i | N | III
250+ FoNN 5d |
Ph |-
. ) I|
4 .'I I',
|
' B ,"’ \
i s
o o S ﬂfxfﬁi._,— ——n——EhHL_
LT S O P R PO S S R T N N SN B TR NS SR R TR B, A B T S |
0 5 10 15 20 25 30
min
PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Rel. Time Area Height Area % Height %
1 13.628 830431 23875 1.949 4019
7 19.421 41768669 570130 08.051 05981
Total 42599101 594005 100.000 100.000
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DAHPLG\Banni\pyzNO2+AA\0ld hplc\BP-738b, IE, 1ml, 109 3-Cl rac.lcd

mAU
. = PDA Multi 1
1 fi=
R | 'L‘E I3
1 /| = H
750+ | || l.'\— Cl N02 N’
i | | !
] | M (N
] | 2 [
i
500+ I| | [ TN
g I || f 'ul N-N 5e
4 ] \
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250 [ /o
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] I | \
_-\.\ \,J
D—_ - T T -t
———Y——7T 7T T T T T
10.0 1256 15.0 17.5 20.0 2258 25.0 27.5 3[]:0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chi 254nm 4nm
Peak# Ret. Time Area Height Ama % Height %
1 15431 42416008 HWi5512 49.429 55813
2 19.557 43395670 T168T8 50.571 44.187
Total 5811678 1622389 100.000 100,000
AHPLC\Banni\pyzNO2+AA0ld hplc\BP-718, IE, 01ml, 10%, ch.lcd
mAU
- 5 PDA Multi 1
_ |'
1 H §
’ | |
1000+ cl NO 7 N k=
| N II II|
] | i
| |
T \ | !
| f |
4 N\N 5e |II |II
500—_ Ph /' I'll
N |,' ll'l.
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| 3 / \
I ) 4
04— T T T
S B Y B e e U N L O PO Z L SO WL U S S B ) O
10,0 125 15.0 17.5 20.0 225 25.0 _
min
1 PDA Multi 1/254nm 4nm
Peak Table
PDA Chl 254nm 4nm
Peak# Ret. Time Ama Height Area % Height %
1 15.623 TI6TE2 24311 0.900 1.901
2 19.387 85546387 1254817 90100 95000
Totall 86323170 1279127 100000 100000
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1

DAHPLC\BannitpyzNO2+Al'\revised rawww'\BP-723b, IE, 1ml, 10% rac.led

mAL
200 o POA Mula 1
o l"uu_
] - o
M | é
] |
150 Br  NO, H | f\
7 |
d /i II | I'|
: | || II
100 ' '
] Y | ﬂ : \
1 - i
T N N\ I| || III II|II
1 Ph | \ | \
50__ I| I'| ."I
J | !
P /_/ kﬁﬂL S
—— T -1 7T
5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Eel Time Amea Height Area % Heighi %
1 17.892 15992995 193114 49.179 55.724
2 25.192 16526858 153439 50,821 44.776
Toial 32519853 346353 100,000 1000000
D:AHPLC\Bannit\pyzNO2+AA \revised rawww\BP-835b, IE, 1ml, 10%.lcd
mALl
. "HE PDA Multi 1
i fi=
4 i 'f‘*u
750+
: | | B NO\
. | I
] |I _N
7 |
500+ || II N
] | |I N‘N\ 5f
] | Ph
i I| |
250+ f \
- | '|III
] ' E /fl \
D_—I —— f__l.' — 4
——— 7T T —
0 10 20 30 40 50
min
PDA Multh 1/254nm 4nm
Peak Table
PO Chl 254nm 4nm
Peaks# Ret Time Ama Height Amra & Height %
1 15.141 72191 E8D 0.053 0. 100
2 24.193 136086504 E75382 0.047 0RO
Total 136150700 B76262 1000 000 100 000
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D:\HPLC\Banni\pyzNO2+AA\NEW DATA\new unresolved\BP-719-c, IE, 0.5ml, 10% rac new.lcd

mAU
] f\g PDA Multi 1
: T
200 Fo NO, H
i | Iu ) N\
- | \‘ > N
100 “I I‘\ »
4 / N\N\
. / Ph
4 /‘f
4 ,'"f
o B /
I T T T | | T T T T T T T T
30 35 40 45 50 55 60
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 40.153 29699920 271003 50.419 56.114
2 45.347 29205905 211946 49.581 43.886
Total 58905826 482949 100.000 100.000

D:\HPLC\Banni\pyzNO2+AA\NEW DATA\new unresolved\BP-722, |IE, 0.5ml, 10% 4-F ch r.lcd

mAU
i 5 PDA Multi 1
.‘mg
= NO, N'H I‘ ""\
\ |\
500 F [N [
1 A o\
N~-N ' \
g \ !
] 59 Ph | \\
250 / \
] / \
/ Y,
] )
] 8 / \
|§/ S~
04— —— — T
T T T T T T | T T T T |
30 35 40 45 50 55 60
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 41.248 233616 7854 0.225 1.225
2 44.212 103518276 633202 99.775 98.775
Total 103751892 641055 100.000 100.000

$127



DAHPLC\Banni\pyzNO2 +AA\old hplc\BP-691-TA, IE, 01ml, 10%, rac org.lcd

mALl
1 i - PDA Multi 1
T et -
i |F i
J f e
\ H
500 || ([ NO2
| ' cl /
E | | | 1 N
4 || | || I|I \ A\
1 [ [ 5h NN
250 [ |\ Ph
_ L
4 Il | |I| |III
i I:'I IlII f \L
D_- i — —'—‘-‘FL BT 1 —
e L e e e e e e e LN N e e e e o s e e e
10.0 125 15.0 17.5 20.0 225 25.0 27.5 EID._CI
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDAChl 254nm 4nm
Peal# Ret Time Area Height Amrea & Height %
| 15.314 27735568 633727 49,635 54.955
2 17.740 28143385 535843 50.365 45045
Total 55878953 1189571 L] 100, (00
DAHPLC\Banni\pyzNO2+AA\0!d hplc\BP-703, IE, 01ml, 10%, 4-Cl ch.lcd
mAL
] i PDA Mult 1
4 |'P§I
4 Nop\ || \
1000 cl I N i
- | \
. 1 N\ | |I
|
. N~-N | l'
i 5h bh | |
500+ / \
- { \
4 | \
g |/ '
- w
e — —_—
o T T
— 7T T T T T
10.0 1256 15.0 7.6 200 225
min
1 PDA Mult 1/254nm 4nm
Peak Table
PDA Chl 254nm 4nm
Peaks Rei Time Ama Height Ama % Height %
| 15426 106 100 31241 1. 190 2.304
2 17.383 Q0573588 1324722 08.810 ¥7.696
Total 91664678 1335963 100,000 1L DK
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DAHPLC\BanniipyzNO2+AA\cld hplc\BP-729b, IE, 01ml, 10%, rac.lcd

maAL
PDA Multi 1
750+
o
i NG, NH ﬁ
] Br /N T
d Y |II
| R}
i AN\ | =
500 _ N-N | N\
J 5i Ph I| |I |
J | [
J || I|I Illlll
|
J II||. f \
2504
T R N ,/; &g =i
T s _ i _ -
——— T T T T T T T T
10.0 125 15.0 17.5 20.0 225 25.0 275 30.0
min
1 PDA Multi 1/254nm 4nm
PeakTahle
PDA Chl 254nm 4nm
Peakd Ret. Time Ama Height Area % Height &
1 16.352 10880055 430768 40.318 57.806
2 2023 HM3IET04 314433 50682 47194
Todal M32TEL9 745701 1000000 1060000
DAHPLC\BanniipyzNO2+AA\old hplc\BP-704, |E, 01ml, 10%, 4-Br ch led
mALl
| ] PDA Multi 1
[
E |
E NO, N’H | \?
\ i
500 Br /N II '|
1 1
| T | I|
: 5i "N J H
250 Ph [
4 { |
] = i \
J ; Jlf '-.\\
S P _YL\JL : - L B
& 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
10.0 12.5 15.0 17.5 20.0 225 25.0 275 30.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret Time Area Height Ama & Height &
] 16,378 1356706 43053 3.500 6215
2 19.856 4787016 40659 96,493 93785
Tiotal 44383722 692712 10O 10O
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DAHPLG\BannipyzNO2+AANHZNH2'\Bp-747D, 1A, 1ML, 20% 2.4-diCl rac.led

mAL
1250 f§ PDA Multi 1
] ||:
10004 ‘
] ‘ AN
] /R
] | cl _N
750 I~
- n
] ‘ | g N
il f\N Cl N-N
500 | | A 5 Ph
] [l
2504 | /|
p [ fo
] ) | lul / i
gl ) N R S 5.2 SR ..
s L B B B T T T
0 5 10 15 20 25 30 35 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peals Ret Time Area Height Area % Height %
1 11.636 41173464 1219215 40848 69850
2 22,757 41424628 526272 50.152 30.150
Tota 82508002 1745488 100.000 100.000
DAHPLC'Banni\pyzNO2+AA\NHZNHZ\Bp-790b, 1A, 1ML, 20% 2,4-diCl .Icd
mAL
200 § PDA Multi 1
] f|ei
] v
] [
150 a NO, H
. N
4 f | cl //N
] [
100-| [ Y
B | | Cl N-N
i | 5i Ph
] [
50+ Lo | [
] i II I|
- - ) 1
T ||.I| II"III 'I I',
- || |I II| III ! \\
U—_ — ‘\___,«_5_1}_ ALS A r’" - &
T T T T T I T T T T I T T T T | T T I T T T T I T T T | T T T T I T T T T | T
0 5 10 15 20 25 30 35 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDAChl 254nm 4nm
Peak# Ret. Time Area Height Area % Heicht &
1 11.778 903067 29099 4.820 12.510
2 22.908 17833632 203508 05.180 87.490
Total 18736700 232607 100.000 100,000
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DAHPLC Banni'pyzNCO2+AANEW DATA\BP-746b, IE, 1ml, 15% 4-Me rac.lcd

mALl
J - PDA Multi 1
] he -
J ||~— =
i | =
300 e
] i H
] || |' II NO2 N
] | | | N
200+ A
] R Y
] | | || Il 5k NN
4 I \
100 | Vo Ph
J [ 1/ |
J | \ l'.
1 /
[ — J‘.. T R S &--m% s S
1 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
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks Rel. Time Ared Height Amea Height &
1 16.124 20440497 377904 43812 55.069
2 18.801 20594867 207206 50.188 44.031
Total 41035363 673199 1 CHD.C00 J[EARLET]
DAHPLC\Banni\pyz NO2+AANEW DATA\BP-785, IE, 1ml, 15% 4-Me ch.led
mAL
J .3 PDA Multi 1
=
1500 l' =
_ |
H
| |I N02 NI
] | \ [N
1000+ | |
i II \ N
. | i N-N
1 I| I|| 5k bh
500+ | |
4 f |
- II
o ” el N L
L B S B B L B B o
0 5 10 15 20 25 30 35 40
min
PDA Multi 1/254nm 4nm
Peak Table
PDA Chl 254nm 4nm
Peak# Ret. Time Ama Height Area % Height %
1 16.129 3640251 102891 2332 6.057
2 17 630 152438515 1595722 07 668 03,943
Total 1560078766 1608612 100,000 10000000
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AHPLC\Banni\pyzNO2+ AA\NEW DATA'\BP-743b, IC, 1ml, 25% 2-OMe rac.led

mAU :
200 "I% PDA Multi 1
4 | |ﬁ
] | No,\
] I 7N
4 | | > N
200+ |
1 | || | N %
i ‘ Il OMe N\N\ 5] o
i Ph
1004 '| N
] | | {
I| |
] o
J— | |
o] s Moy /
= | T T T T | T T T T I T T T T | T T T T I T T T T I T T T T | T T
10 20 30 40 80 60 70
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Amra % Heicht %
1 29,607 33996580 302395 49.623 70077
2 62,598 34513061 129122 50377 29923
Total 68509640 431517 100.000 100.000
DAHPLC\BannipyzNO2+-AANEW DATA\BP-713, IC, 1ml, 25% 2-OMe ch.lcd
mAU
J 9 PDA Muli 1
| o
] I
200+ NO, H | \
i /i N | \
4 Z N ‘\
i TN ‘ ".‘
i OMe N~y 51 \
100+ Ph | "'.\
4 06} |
4 Ll
] 8 |
] A\ |
G_ o S PO R C - R ri__lil'.\_\___ —— J' -—-__1- — |
T T T T I T T T T I T T T T | T T T T | T T T T I T T T T | T T T T | T T T T I T
0 10 20 30 40 50 60 70 80
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 30.3582 303815 37636 4.353 12.635
2 59.620 85772822 260243 95.647 87.365
Toual RO6THO3T 297878 100.000 100.000
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POANuIE T

] e "
4 | NO, N
bz f ", MeO I N
1 [ g
75+ | II \ N 2 I
] N~ FAAY
] f | sm N 3
5 i 4 Ph In" N
SU: |I ll |I A
) \ )
] / \ | \\
E .;llr "' / \
. / A
<l & L \\-L_ i — ] i
] 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
200 25 250 IThH 300 325 350 )
min
POva& Multi 1254nm 4nm
Peak Tabla
PDACh] 2540m Som
Faiks Kot lime Arsa Heaehi Area Ve Heaehi B
1 4873 10131107 120557 30.944 §0.148
3 31004 7155511 TIRTH 49,054 39.852
Tol ToEEGa 1T 200433 T AT T 00D
DHPLC Bannipy=zMO2 +AA&kokd hplc'BP-710. IE, 1mi, 15% rac.lcd
maALl
4 r% POvA Multi 1
4 e 4
: II s '.I N02 NI
300+ [\ MeO /N
] | b
o0 [ Y N-N
Gl f \ 5m Ph
- Il|I
100+
1 g
1 e T 4 s
H ——= T =
LSS [ ECE U E Fo S P E [ e pooel S e R Pt P [ R T I El oot s R RN PR e [N RN o B P NN [ e B e |
200 ns 250 s 30.0 25 350 s 40.0
min
1 PDAMulti 1254nm 4nm
PeakTahle
POACH] 254mm 4om
Peaks Fet. Time ATEd Heiehi Arza T Hezhi T
1 13150 1350774 J0ETH 3032 3403
! 10654 ARV S020E 06 055 LERTN
Tota] 31138645 385424 100000 100 000
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D:\HPLC\BanniipyzNO2+AA\ld hplc\BP-736b, IE, 01ml, 10

%, naph rac rep.lcd
mAL
g PDA Multi 1
300 NN
eSS
200-] B
o
i 50 N-N ~
i Ph ] -
] N 8
1004 [\ ¥
] [\ K“\
- \ 3\
A X / \
—_  — =
T | T T T T I T T T T | T T T T I T T T T I T T T T T T T T I T T T | T T #
15.0 175 20.0 225 25.0 27.5 30.0 325 35__0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealdt Ret. Time Area Height Area T Height %
1 23.119 8336004 143118 50.346 58.956
2 28.650 8221462 Q0637 49.654 41.044
Total 16557467 242754 100.000 100,000
DAHPLG\Banni\pyzNO2+AA\old hplc\BP-717, IE, 01ml, 10%, naph ch.led
mAU
750-] PDA Multi 1
) w
| i
o
2 H o
NO. '
500 2N N
i _N || \
T OO [
| Y \
_ 50 N\N\Ph 'lI
250
4 'l II|
1 2 fl \
“
- _I I-/-\-I\-_I _|r_\-l__\_-l T T | T I_T-/I/d\l-_1 | + T T T T | I-‘_JI _r_ | T _I —
10 15 20 25 a0 35
min
PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Ama Height Area % Height %
1 23.580 2081930 38439 4,107 6.929
2 28.555 48614850 516341 95,803 93.071
Total 50696820 554780 100,000 100,000
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HPLC chromatogram of series 6

DAHPLC\Banni\pyzNO2+AA\revised raw\BP-638, 1A, 1ml, 15%, 6a rac.lcd

mALl
- 2 PDA Multi 1
] {10
400+ |||°°
] NO, o ”
w
3004 | it
] B | /\
] N\N\ 6a | | || |
. Ph |
200+ ‘| |=
i | [ 1
] ! | |
100 || A
4 | II
H | |
- ) 1 II
/ /
o B e e R e S --M e N Tz_ _\LL_ s |
T T T T T | T T T T I T T T T | T T T T | T T T T I T T T T | T T T T | T T T
0.0 25 5.0 7.5 10.0 125 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
PeakTahle
PDA Chl 254nm 4nm
Peak# Rel. Time Area Height Amra % Height %
1 9.870 10006861 424046 49.659 59.009
2 14.664 10144005 294567 50.341 40.991
Total 20150956 718613 100.000 100.000
DAHPLC'\BanniypyzNO2+AArevised raw\BP-677, 1A, 1ml, 15%, 6a ch.lcd
mAU
4 W& PDA Multi 1
1
] | :
7 NO, |
. < | |
1000+ N f
: |
i | N ‘ |
E N—N 6a | |
) !
g Ph |
500+ | |
] [}
] [
| |
g - | '.\
4 =) {
-— 3 s
0" T —'rj
; Tl e ™ TelE s i o T 4 P
0.0 25 5.0 7.5 10.0 1256 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakdt Ret. Time Area Height Area % Height %
1 0.971 203527 10187 0.373 0.720
2 14.527 54398967 1405393 99.627 99.280
Tola 54602494 1415580 100.000 100.000
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DAHPLC\Banni\pyzNO2+AA\old hplc\BP-784a, 1A, 1ml, 15% 2-Cl rac001.lcd
mALl
1 llg'-‘. PDA Multi 1
750 | NOz \_ o
4 /8
= /N
] | g
- N
1 o |
500 ~ Ny e
] iy \
\ Ph
! | \
i
= II
250 | | IIII
] | \
| |
| A \;
G___.'\__\____,_____T | LN 4— -
L e e o e e B e L L e e e o —
] 5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDXAChI 254nm 4nm
Peakst Ret Time Area Height Area % Height %
I 11.739 26195821 BT0600 40,045 4. 660
2 18.725 27216021 475823 50.955 35.340
Totall 53411842 1346432 1K (W) [IEIXELY
DAHPLC\BanniipyzNO2+AA\old hplc\BP-788, 1A, 1ml, 15% 2-Clch.lcd
mALl
] r\% PDA Multi 1
1500 | 1
b 1
] NO. III
E 2
] /A \
N
1000 7 \
] M I'.
J Ccl N-
N\ 6b l
1 Ph \
500 g '||II
: M | \
i
1 TR — L
s e —
——Y—7—T——T 77— T T —
0 5 10 15 20 25
min
PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks Eel Time Ama Height Area % Height %
| 11.893 7248667 268129 4.602 13.557
2 17.979 150245700 1709674 05.398 836,443
Total 157494367 1977802 [EEIXELN 100000
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DiHPLC\BanniipyzNO2+AArevised rawww\BP-741a, 1A, 1ml, 15%, rac.lcd

mAU
] o PDA Multi 1
i
] lle
] |
300 NO; N\ [ g
i \ ="
J / N || f\
| | 1
200-] R | '|
- Br  N—y || |
4 \ 6¢ | | I|
i Ph | \
1 | | l II
1004 [ ] [
: II II |II II'
] I .IIL | \\.
g M W . "SRR S WY
T T T T I T T T T | T T T T | T T T T | T T T T I T T T T I T T T T |
0.0 25 5.0 75 10.0 125 15.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakst Ret. Time Area Height Area % Height 9%
1 10.562 9743306 365947 50.138 58.431
2 15.029 9689837 260342 49,862 41.569
Totall 19433142 626289 100.000 100,000
DAHPLC\BanniypyzNO2+AA\revised rawww\BP-750rest, 1A, 1ml, 15%, .lcd
mAL
| Fg PDA Multi 1
- ke
] |
| N02 / O\ ‘ ||
1000 _N I
. [
o | AN\ | ||
i B N—
r " be ‘ ﬂ
1 Ph |
500+ | \
- g | III
£ o |
= I
T !
| .f"u,\_ | \L\
O__'_ e —— e -"T_ e "_‘1:‘1— —_—
T T T T I T T T T I T T T T I T T T T | T T T |
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTahle
PDA Chl 254nm 4nm
Peak# Ret. Time Area Heicht Area % Heicht %
1 10.646 2799354 145093 4.406 9.535
2 14.842 60728672 1376520 95.594 90.465
Tola 63528025 1521613 100000 100.000
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DAHPLC\BanniipyzNO2+AA\ld hplciBP-692a, 1A, 1ml, 15% 4-F rac.lcd

mAL
250+ 2 PDA Multi 1
] e
200 NO2 N\ o |
] I3, |
] Z
1504 F B | | 8
1 NN | £
4 6d Ph ‘ | i
100+ |4
] I |
: [ A
] i [ A
50+ [ |
] [\ ||
f——— SR r. SRICE CLpa J,h/\,u_rxf_“L“ha_m__Ti . SO S ]
T 7T T T T T T
0.0 25 5.0 7.5 10.0 125 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Pealst Ret. Time Area Height Area T Height %
1 11.185 5549648 230324 50.222 66,656
2 15.807 5500612 115216 40.778 33.344
Tota 11050260 345540 100,000 100.000
AHPLC\Banni\pyzNO2+AA\old hplc\BP-786, |A, 1ml, 15% 3-F ch.lcd
mAL
Ao PDA Multi 1
1 3
1500+ ‘ T
J | NO, o
1 | @t
1000 | F N
] | Ny
] || « Ll
1 |
500+ |
1 |
] z | \
4 : '\
; ry | N
o - D i T
L B Ca P R T T T A P
0 L] 10 16 20 25 30
min
PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Ama % Height %
1 11.251 2279569 93883 2.561 5.228
2 15.335 B6T44839 1701968 07.439 94.772
Tota, B9024408 1795853 100,000 100.000
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DAHPLC\BannipyzNO2+AAlrevised rawww\BP-728a, 1A, 1ml, 15% rac rep dil.lcd

mAU
1 ,E PDA Multi 1
750 ||°’
] | g
| ‘ o NO; 0
_ o /A
] A
500+ ‘ I
i | | || cl B
i Ne
1 | | ‘ l 6e N\
250+ | | || Ph
] | H A
!
: AUWAN
0~ P —_—_#A—*_/ — i
P S R e R T PR e A FE T B TR R P R i T S\ [N T R S
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peald# Ret. Time Ara Height Area % Height %
1 0.742 20324302 816991 50.166 59.265
2 12.990 20189988 561537 49.834 40.735
Tota 40514290 1378527 100.000 100.000
DAHPLC\BanniypyzNOZ+AA\revised rawww\BP-9644A, 1A, 1ml, 15% 3-Cl ch.lcd
mAU
| & PDA Multi 1
|
1 [
' C s I
1000+ _N |
i ||
4 Cl ’\} N |I
i 6e N\ | |
B Ph |
500 ||
1 [
. o | I|I
4 o | |
.'ﬂ' II \\\
0 — — ,#L&h___ J — |
T T T I T T T I T T T I T T T T | T T T I T T T T | T T T T | T T T | T
0.0 25 5.0 75 10.0 125 15.0 175 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret Time Area Height Area % Height %
1 9.121 3045128 153690 5.950 10.366
2 12.827 48133054 1328934 94.050 89.634
Tota 51178182 1482623 100.000 100,000
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D:AHPLC\Banni\pyzNO2+AA\revised rawww\BP-691a, IA, 1ml, 15% 4-Cl rac.lcd

mAU
i E PDA Multi 1
300 E
| NO,
(0]
1 H cl / N
200 ‘ %_
2 ‘ © \ N
nN N
J \ ~N
i ‘ ‘ ( \I 6h \Ph
100 l i
| [
i [ A
1 [ ,‘I |
i | / |\
| /o
O__; R, ., PR, Y W, ,«Tilf-:i—_Izﬂp L o T/ ML_,
T T T T | T T | T T T | T T T
0 10 20 30 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.571 7869937 322549 49.774 68.479
2 26.457 7941395 148467 50.226 31.521
Total 15811332 471015 100.000 100.000
D:AHPLC\Banni\pyzNO2+AA\revised rawww\BP-701, 1A, 1ml, 15% crys.lcd
mAU
s PDA Multi 1
N P
(o
Ak
N | |‘
|
2 NO, o | |
1000+ cl I\ R
Y | |
] \
| [
] \ > n
| 6h N I
Ph I
500 I‘ |
] [
1 § ."‘I ‘I"‘
| - / \
i N S— .
. | — T . — — ‘ — I
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.564 1135964 47598 1.512 3.455
2 26.317 74004318 1330245 98.488 96.545
Total 75140282 1377843 100.000 100.000
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1

DAHPLC\BannipyzNO2+AA\New folderfinal 6.BP-729a, IE, 01ml, 10%, 4-Br rac org.lcd

mAL
_ ; n% % PDA Mulii 1
i [
10004 | ? AY
J [ 1 '.I NO,
[ Q
| . \
. I'. B I\
| | |
4 I| || II |II \ \
5001 [ | [\ N—y{
i ! \
4 i ! I'. 6i Ph
[ / |
i / \ /
_ j &,/ \L
e o oo ____/\/___ e N
T T T T I T T T T I T T T T | T T T T I T T T T I T T T T
10.0 125 15.0 17.5 20.0 225
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakst Rel Time Ara Height Area % Height %
1 15.502 48844406 1115346 48.368 52.508
2 17.696 52141127 1008817 51.632 47.492
Total 100985532 2124163 100.000 100.000
DAHPLG\BannipyzNO2+AA\revised rawww'\BP-969a, IE, 1ml, 10% ch 4-Br.lcd
mALU
750H I PDA Multi 1
i lﬁlm
| ks
i || |II
T NO,
500+ Br I ||
. 7 ||
. I N '.I
n N 1
4 6i \ph I|II
250 '.II
] _—
2 ,-f
~ = S e ____—rfllq&r/______ —
T T T T I T T T T | T T T | T T T T I T T T T I
0 5 10 15 20 25
min
PDA Multi 1/254nm 4nm
PeakTable
PDAChl 254nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 15.993 1731336 50013 3.385 6.696
2 17.972 40418413 A06800 96.615 93,304
Total 51149749 746912 100.000 100.000
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DAHPLC\BannipyzNO2+AArevised rawww\BP-747a, 1A, 1ml, 20% 2,4-CI2 rac001.lcd

mAU
] Q PDA Multi 1
1 =]
] I“‘”
1000+ | e NO,
i | ¢ o 72
| N N
750 ‘ |
] ‘ I N\
] | o NN
500 | | | | Ph
] |
§ | R
250- | | a
b [ 1 |I \
4 | | I| l'.
o] SRR . S -
T T T T I T T T T I T T T T | T T T T | T T T T | T T T T I T T I T T T T | T T T T I
0.0 25 5.0 7.5 10.0 12.5 15.0 175 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peald Rel Time Area Height Area G Height %
1 8.043 22518009 1161885 49.671 58.520
P 12.061 22815871 R23555 50.329 41480
Total 45333879 1985440 100.000 100.000
DAHPLC\Banni\pyzNO2+AA\revised rawww'\BP-795, 1A, 1ml, 209% 2,4-CI2 ch old vial dil.lcd
mAL
J 2 PDA Multi 1
"I,"_’-
4 l—
: NO:\_ | II
1000 o] / N ‘ ||
_ |
_ N |
@ NN N
1 Ph |
500 | ||
- | |I
] | |I
- @©O I I|
5 [
_ 3 |\,
01— _— —
T T T T I T T T T | T T T T | T T T T | T T T T I T T T T | T T T T I T
0.0 2.5 5.0 7.5 10.0 125 15.0 17.5
min
PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakd Rel Time Area Height Area % Height %
1 8.276 1032869 47438 2477 3.503
2 11.979 40670646 1306802 97.523 96.497
Tota 41703515 1354240 100.000 100,000
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D:AHPLC\Banni\pyzNO2+AA\old hplc\BP-746a, IA, 1ml, 15% 4-Me rac.lcd

$143

mAU
1500+ = PDA Multi 1
i o
i lig
i ‘ |
4 |
NO
1000 2 Y—0 \
1 @ | .
4 ‘ \ b
b N ‘ c'\N
\ ‘ I‘ [\
b N— \
500 6k N | I
| Ph [ I\
| |
] B [\
. [ ] [
] P AN
- N _ f ol
T T | T ‘ T T | T ‘ T T T T ‘ T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.617 45441373 1423485 50.171 66.016
2 26.942 45132048 732802 49.829 33.984
Total 90573421 2156286 100.000 100.000
DAHPLC\Banni\pyzNO2+AA\old hplc\BP-761, 1A, 1ml, 15% 4-Me ch.lcd
mAU
1 2 PDA Multi 1
1000+ iy
1 &
| I
1 “ '\
750 %2 9 "
] N " g
4 |
] S B
500+ N=y |
] 6k \ |
8 Ph |
] |
250- g o
B o | \
B N ! \
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0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 12.678 3395432 117706 5.115 10.338
2 26.263 62988646 1020902 94.885 89.662
Total 66384078 1138608 100.000 100.000



D:HPLC\BanniipyzNO2+AArevised rawww\BP-970a, 1A, 1ml, 20%: 4-OMe rac first frac dil.led

mALU
b o PDA Multi 1
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1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks# Ret. Time Amea Height Area % Height %
1 10.689 16314991 575372 49 586 58.088
2 18.703 16387695 415138 50.414 41.912
Totall 32002686 990510 100.000 100.000
D:AHPLG\BannitpyzNO2+AArevised rawww\BP-966, 1A, 1ml, 20%: 4-OMe ch.lcd
mAU
15004 . PDA Multi 1
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0 5 10 15 20 25 30 40
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Amra Height Armea % Height %
1 10727 1213902 55146 1.738 3.587
2 18.515 68638423 1482084 08.262 096,413
Totall HOR52325 1537230 100.000 100.000
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D:AHPLC\Banni\pyzNO2+AA\old hplc\BP-754a, IA

, 1ml, 25% 4-nO2 rac rep.lcd
mAU
7 2 PDA Multi 1
i 12
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0 5 10 15 20 25 30 35
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 13.045 14594339 418119 50.015 71.783
2 29.329 14585738 164360 49.985 28217
Total 29180077 582478 100.000 100.000
D:\HPLC\Banni\pyzNO2+AA\old hplc\BP-787, 1A, 1ml, 25% 4-nO2 ch.lcd
mAU
- 2 PDA Multi 1
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PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 13.276 1325697 39580 5.590 14.063
2 29.566 22388263 241862 94.410 85.937
Totall 23713960 281442 100.000 100.000
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DAHPLC\Banni\pyzNO2+A Alrevised rawww\BP-740a, 1A, 1ml, 20% naph rac.lcd

mAlLl
T 2 PDA Multi 1
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min
1 PDA Mulii 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealdt Ret. Time Area Height Area % Height %
1 10,080 19486532 900681 50.697 62,008
2 15.434 18950848 549730 49.303 37.902
Tola 38437380 1450410 100000 100.000
DAHPLC\Banni\pyzNO2+AA\revised rawww\BP-967, |1A, 1ml, 20% naph ch.lcd
mAL
] .8 PDA Multi 1
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0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Bel. Time Area Height Area % Heisht 9%
1 10.109 1190287 66180 1.881 4.131
2 15.303 62101187 1535816 98.119 95.860
Tota 63291474 1601996 100.000 100.000
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D:AHPLC\Banni\pyzNO2+AA\old hplc\BP-789a, IA, 1ml, 15% thio rc.lcd

R PDA Multi 1
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0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl1 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.639 59216370 1540756 50.279 55.586
2 15.961 58560213 1231069 49.721 44.414
Total 117776583 2771825 100.000 100.000
DAHPLC\Banni\pyzNO2+AA\old hplc\BP-759, IA, 1ml, 15% thio ch.lcd
| °§ PDA Multi 1
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0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.805 1087696 35432 3.586 5.466
2 16.064 29241832 612826 96.414 94.534
Total 30329528 648258 100.000 100.000
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AHPLC\Banni\pyzNO2+AAlrevised rawww'\BP-986, 1A, 1ml, 25% rac tr .lcd

mAU _
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min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Ama Height Area % Height %
1 21.622 BOGT 307 151933 49,597 51.421
2 25.896 8108418 143535 50.403 48.579
Totall 16265726 2034609 100,000 100.000
O:AHPLC\BannipyzNO2+ AMrevised rawww'\BP-983, |A, 1ml, 25% ch C.lcd
mAL
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min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peals# Rel. Time Area Height Area % Height %
1 21994 27530 925 0.340 0.639
2 26.281 BO66095 143847 99660 99,361
Total 20936235 144772 100,000 100,000
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