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General information:

'H, 13C, and "°F were recorded at Bruker 400 MHz ('"H NMR), 100 MHz (13C NMR),
as well as 376 MHz ('°F NMR). Chemical shifts were reported in ppm from the
solvent resonance as the internal standard (CDCls: 7.26 ppm, 77.0 ppm). Multiplicity
was indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet),
dd (doublet of doublet), br (broad). Coupling constants were reported in Hertz (Hz).
Infrared spectra were obtained with a AVATAR 360 FT-IR spectrometer. Melting
points were measured with a XT-4 melting point apparatus without correction. X-ray
structural analysis was conducted on the XtaLAB mini. The enantiomeric excesses of
the products were determined by chiral HPLC using an Agilent 1260 infinity
instrument with commercial ChiralPak columns and hexane and isopropyl alcohol as
eluents. The high resolution ESI-MS spectra were obtained with a Bruker APEX IV

Fourier transformmass spectrometer.

Materials: All commercially available reagents and solvent were used without further
purification. Analytical thin layer chromatography was performed on 0.25 mm silica

gel plates. Silica gel (200-300 mesh) was used for flash chromatography.

General Procedure for Organocatalytic Asymmetric 1,6-Addition of Pyrazol-5-
ones to 3-Methyl-4-nitro-5-alkenylisoxazoles:

Ar o-N 1) 10 mol% cat. E, 0°C, A~ -N

R
NN’ o WMe CHaClp, Ny, 48h )QfH 0N e
/ ' 1 A —
R/%o 2) 1 eq. Et3N, 1 eq. AcCl AcO M
2

NO, or TsCl or 1-AdCOCI, Ar NO
1 2 rt,2h 3ordor5

To a 10 mL Schlenk charged with pyrazol-5-ones 1 (0.1 mmol), 3-methyl-4-nitro-5-
alkenylisoxazoles 2 (0.12 mmol) and thiourea Cat. E (4.5 mg, 0.01 mmol) was purged
with N,. Then, 1.0 mL CH,Cl, was added and the mixture was stirred at 0 °C for 48 h.
After the reaction was complete, the reaction mixture was warmed to room
temperature. Then, Et;N (0.1 mmol) and AcCl or TsClI or 1-AdCOCI (0.1 mmol) were

added and the reaction mixture was stirred for additional 2 h. Finally, the reaction



mixture was concentrated and directly purified by silica gel column chromatography,

using petroleum ether:EtOAc (15:5) as eluent to afford the desired products 3.

3-methyl-4-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-phenylethyl)-1-phenyl-1H-

pyrazol-5-yl acetate (3aa):
Ph

AN

N-N

N
)\)‘Me
=
Aco” % O\
: ~ Me

NO,
3aa

White solid; 84% yield; 92% ee, [Determined by HPLC analysis Chiralcel AD-H
column, Hexane/i-PrOH = 90/10, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tp,jo= 10.708 min, tyin= 12.668 min]; [a]p?** = 19.6° (¢ = 0.1 g/100
mL, CH,Cl,); mp 71-73 °C; TH NMR (400 MHz, CDCl3) 8 2.11 (s, 3H), 2.16 (s, 3H),
2.48 (s, 3H), 3.88 (dd, J = 14.4 Hz, 8.8 Hz, 1H), 3.96 (dd, J = 14.8 Hz, 8.0 Hz, 1H),
4.60 (t, J = 8.0 Hz, 1H), 7.19-7.24 (m, 1H), 7.25-7.34 (m, 5H), 7.35-7.46 (m, 4H);
13C NMR (100 MHz, CDCl;) 8 172.6, 167.2, 155.5, 147.3, 141.4, 140.1, 137.6, 130.5,
129.1, 128.6, 127.3, 127.2, 127.0, 122.7, 109.0, 37.1, 31.5, 20.0, 13.3, 11.5; IR (KBr)
v 3420, 2925, 1790, 1598, 1505, 1432, 1379, 1365, 1166, 1126, 877, 828, 754, 618
cml; HRMS (ESI): m/z calced. for CpyHy3N4O5 [M+H] 447.1663, found 447.1665.

3-methyl-4-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-(p-tolyl)ethyl)-1-phenyl-1H-
pyrazol-5-yl acetate (3ab):

Ph_
N-N

\
Me
N‘ o-N

AcO z
NO
Me 2

3ab
White solid; 83% yield; 91% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 95/5, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tpajor= 20.386 min, tyino= 16.809 min]; [a]p*® = 37.3° (¢ = 0.1 g/100
mL, CH,Cl,); mp 89-91 °C; TH NMR (400 MHz, CDCl;) 8 2.12 (s, 3H), 2.17 (s, 3H),
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2.30 (s, 3H), 2.48 (s, 3H), 3.88 (dd, J = 14.4 Hz, 8.8 Hz, 1H), 3.96 (dd, J = 14.8 Hz,
7.6 Hz, 1H), 4.57 (t, J= 7.6 Hz, 1H), 7.11 (d, J = 6.4 Hz, 2H), 7.19 (d, J = 6.8 Hz,
2H), 7.24-7.34 (m, 1H), 7.35-7.47 (m, 4H); *C NMR (100 MHz, CDCl;) & 172.7,
167.3, 155.5, 147.3, 141.4, 137.6, 137.1, 136.6, 130.4, 129.2, 128.0, 127.3, 127.1,
122.7, 109.1, 36.8, 31.7, 20.9, 20.1, 13.4, 11.5; IR (KBr) v 3419, 2926, 1790, 1598,
1506, 1432, 1378, 1167, 1128, 876, 757, 618 cm’'; HRMS (ESI): m/z caled. for
C,sH,sN,Os [M+H]* 461.1819, found 461.1824.

3-methyl-4-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-(m-tolyl)ethyl)-1-phenyl-1H-
pyrazol-5-yl acetate (3ac):
Ph_
N
Ac0” Ly 07N
Me - = Me

NO,
3ac

White solid; 82% yield; 90% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 95/5, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tyyjo= 18.249 min, tyine= 15.938 min]; [a]p?® = -93.7° (¢ = 0.1 g/100
mL, CH,Cl,); mp 78-80 °C; TH NMR (400 MHz, CDCl;) 8 2.11 (s, 3H), 2.18 (s, 3H),
2.32 (s, 3H), 2.49 (s, 3H), 3.80—4.00 (m, 2H), 4.56 (t, /= 8.0 Hz, 1H), 7.04 (d, /= 6.4
Hz, 1H), 7.08-7.14 (m, 2H), 7.19 (t, J = 6.8 Hz, 1H), 7.29 (t, J = 6.4 Hz, 1H), 7.35—
7.48 (m, 4H); 13C NMR (100 MHz, CDCl;) 8 172.7, 167.2, 155.5, 147.3, 141.5, 140.1,
138.2, 137.7, 130.5, 129.1, 128.4, 128.1, 127.8, 127.3, 124.1, 122.7, 109.0, 64.3, 37.1,
31.6, 31.4, 20.1, 13.4, 11.5; IR (KBr) v 3420, 2924, 1789, 1601, 1505, 1419, 1379,
1261, 1167, 1128, 758, 617 cm'; HRMS (ESI): m/z calcd. for C,5sH,5sN4O5 [M+H]*
461.1819, found 461.1823.

4-(1-(4-methoxyphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-

phenyl-1H-pyrazol-5-yl acetate (3ad):



NO,
MeO 3ad

White solid; 80% yield; 83% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 85/15, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tyyjo= 15.293 min, tmine= 12.359 min]; [a]p?® = -22.7° (¢ = 0.1 g/100
mL, CH,Cl,); mp 141-143 °C; 'TH NMR (400 MHz, CDCls) 6 2.07 (s, 3H), 2.08 (s,
3H), 2.42 (s, 3H), 3.69 (s, 3H), 3.76 (dd, J = 14.4 Hz, 8.0 Hz, 1H), 3.87 (dd, J = 14.8
Hz, 8.0 Hz, 1H), 4.47 (t,J=7.6 Hz, 1H), 6.75 (d, /= 7.2 Hz, 2H), 7.14 (d, /= 7.6 Hz,
2H), 7.18-7.26 (m, 1H), 7.29-7.39 (m, 4H); 3C NMR (100 MHz, CDCl;) 6 172.7,
167.4, 158.4, 155.5, 147.3, 141.4, 137.7, 132.2, 130.5, 129.1, 128.3, 127.3, 122.8,
113.9, 109.3, 55.1, 36.5, 31.8, 20.1, 13.4, 11.5; IR (KBr) v 3419, 2924, 1790, 1598,
1506, 1432, 1378, 1365, 1167, 1128, 876, 828, 757, 618 cm’!; HRMS (ESI): m/z
calcd. for C,5H,5N4Og [M+H]" 477.1769, found 477.1767.

4-(1-(3-methoxyphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-
phenyl-1H-pyrazol-5-yl acetate (3ae):
Ph
N N _ N\ M
)%)‘ S/N

AcO™ = H \
MeQO - S Me

NO,
3ae

White solid; 81% yield; 93% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 85/15, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: ty,jor= 20.444 min, tyine= 15.976 min]; [a]p?® = -41.2° (¢ = 0.1 g/100
mL, CH,Cl,); mp 69-72 °C; TH NMR (400 MHz, CDCl;) & 2.13 (s, 3H), 2.18 (s, 3H),
2.49 (s, 3H), 3.76 (s, 3H), 3.87 (dd, J = 13.2 Hz, 8.4 Hz, 1H), 3.95 (dd, J = 13.6 Hz,
7.2 Hz, 1H), 4.57 (t, J = 8.0 Hz, 1H), 6.76 (d, J = 7.6 Hz, 1H), 6.82-6.96 (m, 2H),
7.22 (t,J= 6.8 Hz, 1H), 7.24-7.33 (m, 1H), 7.34-7.50 (m, 4H); 13C NMR (100 MHz,
CDCly) 8 172.6, 167.3, 159.6, 155.5, 147.3, 141.8, 141.4, 137.6, 130.5, 129.5, 129.1,
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127.3,122.7,119.5, 113.3, 112.1, 108.9, 55.1, 37.2, 31.6, 20.1, 13.3, 11.5; IR (KBr) v
3441, 2926, 1790, 1599, 1517, 1434, 1378, 1264, 1168, 1047, 877, 828, 759, 618 cm’!;
HRMS (ESI): m/z calced. for CysH,5N4O¢ [M+H]" 477.1769, found 477.1775.

4-(1-(2-methoxyphenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-

phenyl-1H-pyrazol-5-yl acetate (3af):

Ph.
N-N

Q‘MG N
AcO” % p Q7N
s =~ Me

NO,
OMe
3af

White solid; 82% yield; 89% ee, [Determined by HPLC analysis Chiralcel AD-H
column, Hexane/i-PrOH = 95/5, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tyyjo= 18.641 min, tyine= 20.589 min]; [a]p?® = -17.3° (¢ = 0.1 g/100
mL, CH,Cl,); mp 121-123 °C; 'H NMR (400 MHz, CDCls) 6 2.08 (s, 3H), 2.23 (s,
3H), 2.49 (s, 3H), 3.76 (s, 3H), 3.90 (d, J = 7.6 Hz, 2H), 4.95 (t, J= 7.6 Hz, 1H), 6.82
(d, J=7.6 Hz, 1H), 6.91 (t, J = 6.4 Hz, 1H), 7.20 (t, J = 6.8 Hz, 1H), 7.24-7.30 (m,
1H), 7.32 (d, J = 6.8 Hz, 1H), 7.35-7.49 (m, 4H); 3C NMR (100 MHz, CDCl3) &
173.0, 167.0, 156.6, 155.3, 147.6, 141.6, 137.7, 130.3, 129.0, 128.3, 128.2, 127.1,
127.0, 122.6, 120.2, 110.5, 108.4, 55.2, 31.1, 30.5, 20.1, 13.0, 11.5; IR (KBr) v 3416,
2955, 1790, 1598, 1562, 1505, 1435, 1378, 1246, 1167, 1110, 1047, 828, 756, 618
cm™'; HRMS (ESI): m/z caled. for CysHysN4Og [M+H]" 477.1769, found 477.1777.

4-(1-(4-(tert-butyl)phenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-

phenyl-1H-pyrazol-5-yl acetate (3ag):
Ph

AN

N-N

\
)\)‘Me
\ —
Ac0” L i 0N v
ML e

NO,
t-Bu 3ag

White solid; 78% yield; 93% ee, [Determined by HPLC analysis Chiralcel OD-H



column, Hexane/i-PrOH = 85/15, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tyajor= 10.185 min, tyine= 12.222 min]; [a]p* = -9.8° (¢ = 0.1 g/100
mL, CH,Cl,); mp 97-99 °C; TH NMR (400 MHz, CDCl3) & 1.20 (s, 9H), 2.01 (s, 3H),
2.10 (s, 3H), 2.40 (s, 3H), 3.72-3.92 (m, 2H), 4.50 (t, J = 7.6 Hz, 1H), 7.10-7.21 (m,
3H), 7.24 (d, J = 7.2 Hz, 2H), 7.27-7.38 (m, 4H); 13C NMR (100 MHz, CDCl3) &
172.7, 167.1, 155.4, 149.8, 147.3, 141.4, 137.6, 137.1, 130.4, 129.0, 127.2, 126.8,
125.4, 122.7, 109.0, 36.6, 34.3, 31.6, 31.1, 20.0, 13.4, 11.5; IR (KBr) v 3439, 2961,
1791, 1599, 1564, 1506, 1432, 1378, 1170, 1126, 828, 759, 617 cm’!; HRMS (ESI):
m/z calcd. for C,gH31N4Os [M+H]" 503.2289, found 503.2289.

4-(1-(4-fluorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-phenyl-
1H-pyrazol-5-yl acetate (3ah):
Ph. N- N\
N‘ Me

-N
AcO z 0
o \\ Me

NO,

F 3ah

White solid; 87% yield; 91% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 95/5, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tygjor= 22.646 min, tmine= 26.587 min]; [o]p?® = -156.2° (¢ = 0.1
g/100 mL, CH,Cl,); mp 103-105 °C; "TH NMR (400 MHz, CDCl3) 6 2.06 (s, 6H),
2.42 (s, 3H), 3.78 (dd, J = 13.6 Hz, 8.0 Hz, 1H), 3.86 (dd, J = 14.8 Hz, 7.6 Hz, 1H),
4.50 (t, J = 7.6 Hz, 1H), 6.91 (t, J = 7.6 Hz, 2H), 7.12-7.27 (m, 3H), 7.28-7.41 (m,
4H); 13C NMR (100 MHz, CDCl;) 6 172.4, 167.3, 161.6 (d, Jc.r = 244.6 Hz), 155.5,
147.2, 141.4, 137.6, 136.0 (d, Jcr = 3.0 Hz), 130.5, 129.1, 128.9 (d, Jcr = 8.0 Hz),
127.4,122.8, 115.4 (d, Jcr = 21.2 Hz), 108.8, 36.6, 31.7, 20.1, 13.4, 11.5; IR (KBr) v
3423, 2962, 1790, 1598, 1507, 1433, 1382, 1260, 1164, 1127, 750, 618 cm™'; HRMS
(ESI): m/z calcd. for Cp4H,,N4O5 [M+H]" 465.1569, found 465.1570.

4-(1-(4-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-phenyl-

1H-pyrazol-5-yl acetate (3ai):



Cl

White solid; 88% yield; 91% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 95/5, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tmajo= 15.453 min, tpine= 11.727 min]; [a]p*® = -6.8° (¢ = 0.1 g/100
mL, CH,Cl,); mp 115-117 °C; 'TH NMR (400 MHz, CDCls) 6 2.07 (s, 6H), 2.42 (s,
3H), 3.77 (dd, J = 13.2 Hz, 8.0 Hz, 1H), 3.85 (dd, J = 14.4 Hz, 7.6 Hz, 1H), 4.49 (t, J
=7.6 Hz, 1H), 7.10-7.27 (m, 5H), 7.27-7.40 (m, 4H); 3C NMR (100 MHz, CDCl;) §
172.2, 167.3, 155.5, 147.2, 141.4, 138.7, 137.5, 132.8, 130.5, 129.1, 128.8, 128.7,
127.4, 122.8, 108.6, 36.6, 31.5, 20.1, 13.4, 11.5; IR (KBr) v 3431, 2928, 1790, 1598,
1519, 1433, 1378, 1137, 828, 760, 617 cm'!; HRMS (ESI): m/z calcd. for
Cy4H,CIN4Os [M+H]* 481.1273, found 481.1266.

4-(1-(3-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-phenyl-
1H-pyrazol-5-yl acetate (3aj):
Ph N- N\
e

N
AcO” % p Q7N
Cl : S Me

NO,
3aj

White solid; 89% yield; 87% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 95/5, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tp,jor= 28.675 min, tying= 24.018 min]; [a]p** = 59.9° (¢ = 0.1 g/100
mL, CH,Cl,); mp 109-110 °C; "TH NMR (400 MHz, CDCI;) 6 2.06 (s, 3H), 2.09 (s,
3H), 2.42 (s, 3H), 3.62-3.93 (m, 2H), 4.50 (t, J = 8.0 Hz, 1H), 7.07-7.19 (m, 3H),
7.20-7.27 (m, 2H), 7.28-7.41 (m, 4H); 13C NMR (100 MHz, CDCl;) 6 172.1, 167.2,
155.6, 147.1, 142.3, 141.5, 137.5, 134.4, 130.6, 129.9, 129.1, 127.5, 127.4, 127.3,
125.6, 122.8, 108.3, 36.9, 31.4, 20.1, 13.3, 11.5; IR (KBr) v 3424, 2955, 1790, 1597,
1563, 1505, 1431, 1379, 1166, 1128, 876, 828, 618 cm™!; HRMS (ESI): m/z calcd. for
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C4H2,CIN4Os [M+H]* 481.1273, found 481.1274.

4-(1-(2-chlorophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-phenyl-

1H-pyrazol-5-yl acetate (3ak):

Ph,
N-N

\
J\)‘Me
N
aco” % O\
: ~ Me

NO
cl 2
3ak

White solid; 86% yield; 92% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 95/5, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tpajor= 24.001 min, tyine= 18.430 min]; [a]p*® = 18.8° (¢ = 0.1 g/100
mL, CH,Cl,); mp 120-122 °C; '"H NMR (400 MHz, CDCls) 6 2.00 (s, 3H), 2.14 (s,
3H), 2.42 (s, 3H), 3.78 (dd, J = 14.8 Hz, 8.4 Hz, 1H), 3.87 (dd, J = 14.4 Hz, 7.6 Hz,
1H), 4.97 (t, J= 7.2 Hz, 1H), 7.10 (t, J = 7.2 Hz, 1H), 7.15-7.24 (m, 2H), 7.25-7.38
(m, 5H), 7.41 (d, J= 7.2 Hz, 1H); 3C NMR (100 MHz, CDCl;) 6 172.0, 167.1, 155.5,
147.5, 141.7, 137.6, 137.5, 133.8, 130.5, 130.0, 129.1, 128.4, 127.4, 126.9, 122.8,
107.6, 34.4, 31.3, 20.1, 13.2, 11.5; IR (KBr) v 3427, 2925, 1790, 1598, 1505, 1473,
1378, 1167, 1045, 876, 828, 756, 618 cm’'; HRMS (ESI): m/z calcd. for
Cy4Hp,CIN4Os [M+H]* 481.1273, found 481.1271.

4-(1-(4-bromophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-phenyl-
1H-pyrazol-5-yl acetate (3al):
Ph. N- N\
)%)‘ Me

-N
AcO e 0
- H \\ Me

NO,

Br 3al

White solid; 90% yield; 90% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 85/15, Flow rate: 1.0 mL/min, UV detection at 254 nm,

Retention time: tyyjor= 16.907 min, tmine= 12.243 min]; [a]p?® = -17.1° (¢ = 0.1 g/100



mL, CH,Cl,); mp 109-110 °C; "TH NMR (400 MHz, CDCI;) 6 2.14 (s, 3H), 2.15 (s,
3H), 2.50 (s, 3H), 3.84 (dd, J = 14.8 Hz, 8.4 Hz, 1H), 3.93 (dd, J = 14.8 Hz, 8.0 Hz,
1H), 4.55 (t, J = 8.0 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.27-7.34 (m, 1H), 7.35-7.69
(m, 6H); 13C NMR (100 MHz, CDCl5) 8 172.2, 167.3, 155.6, 147.2, 141.4, 139.3,
137.5, 131.7, 130.5, 129.1, 129.0, 127.5, 122.8, 121.0, 108.5, 36.7, 31.5, 20.1, 13.4,
11.5; IR (KBr) v 3029, 1786, 1666, 1519, 1433, 1378, 1166, 1009, 828, 763, 617 cm’!;
HRMS (ESI): m/z calcd. for C4H,,BrN,Os [M+H]* 525.0768, found 525.0760.

3-methyl-4-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-(naphthalen-1-yl)ethyl)-1-phenyl-

1H-pyrazol-5-yl acetate (3am):

White solid; 72% yield; 89% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 85/15, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tygjor= 19.050 min, tyine= 12.762 min]; [a]p?® = 7.8° (¢ = 0.1 g/100
mL, CH,Cl,); mp 94-96 °C; '"H NMR (400 MHz, CDCl;) 6 2.05 (s, 3H), 2.19 (s, 3H),
2.49 (s, 3H), 3.98 (dd, J = 14.8 Hz, 8.4 Hz, 1H), 4.11 (dd, J = 14.4 Hz, 8.0 Hz, 1H),
4.78 (t, J = 8.0 Hz, 1H), 7.30 (t, J = 6.0 Hz, 1H), 7.36-7.52 (m, 7H), 7.72-7.85 (m,
4H); 13C NMR (100 MHz, CDCl;) & 172.6, 167.3, 155.6, 147.4, 141.6, 137.6, 137.5,
133.1, 132.3, 130.6, 129.1, 128.5, 127.7, 127.5, 127.4, 126.3, 126.1, 126.0, 125.1,
122.8, 108.8, 37.3, 31.5, 20.0, 13.4, 11.5; IR (KBr) v 3423, 2924, 1637, 1560, 1421,
1384, 1117, 856, 618 cm’'; HRMS (ESI): m/z caled. for CyHpsN4Os [M+H]*
497.1819, found 497.1819.

4-(1-(furan-2-yl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-phenyl-1H-

pyrazol-5-yl acetate (3an):



\_0 NO,
3an

White solid; 82% yield; 90% ee, [Determined by HPLC analysis Chiralcel AD-H
column, Hexane/i-PrOH = 80/20, Flow rate: 0.1 mL/min, UV detection at 254 nm,
Retention time: tyyjo= 71.889 min, tyine= 76.526 min]; [a]p?® = -35.1° (¢ = 0.1 g/100
mL, CH,Cl,); mp 43-45 °C; TH NMR (400 MHz, CDCl;) & 2.16 (s, 3H), 2.26 (s, 3H),
2.52 (s, 3H), 3.80 (dd, J = 12.4 Hz, 8.0 Hz, 1H), 3.93 (dd, J = 14.4 Hz, 8.0 Hz, 1H),
4.61 (t,J=5.6 Hz, 1H), 6.13 (s, 1H), 6.29 (s, 1H), 7.27-7.35 (m, 2H), 7.36—7.50 (m,
4H); 13C NMR (100 MHz, CDCl;) & 172.1, 167.2, 155.6, 153.0, 147.2, 142.0, 141.7,
137.7, 130.6, 129.1, 127.4, 122.8, 110.3, 106.8, 106.4, 31.7, 30.7, 20.1, 13.2, 11.6; IR
(KBr) v 3442, 2924, 1792, 1637, 1565, 1505, 1420, 1382, 1170, 1126, 742, 618 cm’!;
HRMS (ESI): m/z calcd. for CypH,N4Og [M+H]" 437.1456, found 437.1456.

3-methyl-4-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-phenylethyl)-1-(p-tolyl)-1H-

pyrazol-5-yl acetate (3ba):

3ba
White solid; 81% yield; 91% ee, [Determined by HPLC analysis Chiralcel AD-H
column, Hexane/i-PrOH = 90/10, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tp,jor= 11.737 min, tping= 14.704 min]; [a]p?** = 19.2° (¢ = 0.1 g/100
mL, CH,Cl,); mp 106-108 °C; "TH NMR (400 MHz, CDCI;) 6 2.11 (s, 3H), 2.16 (s,
3H), 2.34 (s, 3H), 2.48 (s, 3H), 3.88 (dd, J = 14.4 Hz, 8.4 Hz, 1H), 3.96 (dd, J = 14.8
Hz, 7.6 Hz, 1H), 4.59 (t, J= 7.6 Hz, 1H), 7.13-7.25 (m, 3H), 7.25-7.36 (m, 6H); 13C
NMR (100 MHz, CDCl3) 6 172.6, 167.3, 155.5, 147.0, 141.4, 140.2, 137.2, 135.1,



130.5, 129.6, 128.5, 127.2, 127.0, 122.7, 108.7, 37.2, 31.6, 20.9, 20.1, 13.3, 11.5; IR
(KBr) v 3241, 2926, 1788, 1601, 1518, 1418, 1364, 1168, 1126, 827, 701, 619 cm;
HRMS (ESI): m/z calced. for CysH,5N4Os [M+H]" 461.1819, found 461.1822.

1-(4-fluorophenyl)-3-methyl-4-(2-(3-methyl-4-nitroisoxazol-5-yl)-1-phenylethyl)-
1H-pyrazol-5-yl acetate (3ca):

White solid; 80% yield; 94% ee, [Determined by HPLC analysis Chiralcel AD-H
column, Hexane/i-PrOH = 90/10, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tpajor= 12.471 min, tyino= 14.765 min]; [a]p*® = 18.9° (¢ = 0.1 g/100
mL, CH,Cl,); mp 87-89 °C; TH NMR (400 MHz, CDCl;) 8 2.11 (s, 3H), 2.15 (s, 3H),
2.49 (s, 3H), 3.88 (dd, J = 14.0 Hz, 8.4 Hz, 1H), 3.95 (dd, J = 14.4 Hz, 7.6 Hz, 1H),
4.59 (t, J=17.6 Hz, 1H), 7.08 (t, J = 7.6 Hz, 2H), 7.18-7.25 (m, 1H), 7.27-7.35 (m,
4H), 7.35-7.44 (m, 2H); 13C NMR (100 MHz, CDCl;) 6 172.6, 167.2, 161.5 (d, Jc.r =
246.3 Hz), 155.5, 147.4, 141.5, 140.1, 133.8 (d, Jcr = 3.1 Hz), 130.5, 128.6, 127.2,
127.1, 124.9 (d, Jcr = 8.6 Hz), 116.0 (d, Jcr = 22.8 Hz), 108.9, 37.2, 31.6, 20.0, 13.3,
11.5; IR (KBr) v 3431, 2925, 1790, 1602, 1562, 1518, 1453, 1378, 1365, 1168, 1127,
828, 618 cm’!; HRMS (ESI): m/z caled. for Co4H,FN4Os [M+H]* 465.1569, found
465.1572.

4-(1-(4-bromophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1,3-diphenyl-1H-

pyrazol-5-yl acetate (3dl):



NO,
Br 3dl

White solid; 85% yield; 93% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 97/3, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tpajor= 31.849 min, tyine= 23.631 min]; [a]p*® = 39.5° (¢ = 0.1 g/100
mL, CH,Cl,); mp 87-88 °C; '"H NMR (400 MHz, CDCl;) 6 2.07 (s, 3H), 2.43 (s, 3H),
3.76 (dd, J = 14.4 Hz, 8.8 Hz, 1H), 3.90 (dd, /= 14.4 Hz, 7.2 Hz, 1H), 4.83 (t, J="7.6
Hz, 1H), 7.17 (d, J = 7.6 Hz, 2H), 7.32-7.48 (m, 10H), 7.52 (d, J = 6.8 Hz, 2H); 13C
NMR (100 MHz, CDCl3) 8 172.1, 167.0, 155.4, 150.6, 142.1, 139.7, 137.5, 131.7,
130.5, 129.2, 129.1, 128.5, 128.4, 127.9, 123.2, 121.0, 108.3, 36.7, 32.0, 20.1, 11.5;
IR (KBr) v 3424, 2925, 1637, 1560, 1437, 1383, 1118, 990, 876, 618 cm'!; HRMS
(ESI): m/z calcd. for CyoH,4BrN4Os [M+H]" 587.0925, found 587.0933.

4-(1-(4-bromophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-phenyl-
1H-pyrazol-5-yl 4-methylbenzenesulfonate (4al):

Ph.
N-N

\
Me
N‘ O/N

TsO =
WMe
NO
Br 2

4al
White solid; 89% yield; 92% ee, [Determined by HPLC analysis Chiralcel AD-H
column, Hexane/i-PrOH = 90/10, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tp,jor= 26.542 min, tying= 30.094 min]; [a]p** = 60.1° (¢ = 0.1 g/100
mL, CH,Cl,); mp 78-80 °C; TH NMR (400 MHz, CDCl3) 8 2.17 (s, 3H), 2.34 (s, 3H),
2.53 (s, 3H), 3.87 (dd, J = 12.4 Hz, 9.6 Hz, 1H), 3.90 (dd, J = 14.8 Hz, 6.0 Hz, 1H),
4.85 (t,J=17.2 Hz, 1H), 7.00 (d, J = 6.8 Hz, 2H), 7.08-7.15 (m, 2H), 7.16-7.22 (m,
2H), 7.23-7.34 (m, 5H), 7.48 (d, J = 6.4 Hz, 2H); 3C NMR (100 MHz, CDCl;) §
172.5, 155.6, 147.7, 146.2, 139.7, 139.4, 137.3, 131.7, 130.8, 130.6, 129.6, 129.2,
128.6, 128.1, 127.0, 123.3, 120.9, 110.2, 36.4, 31.4, 21.6, 14.7, 11.6; IR (KBr) v 3440,

12



2925, 1636, 1561, 1427, 1384, 1116, 992, 875, 617 cm™'; HRMS (ESI): m/z calcd. for
Cy9H,6BrN4OgS [M+H]* 637.0751, found 637.0750.

4-(1-(4-bromophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1,3-diphenyl-1H-
pyrazol-5-yl 4-methylbenzenesulfonate (4dl):

Ph,
N-N

PRy

TsO B
NO
Br 2

4dl

White solid; 87% yield; 93% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 97/3, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tp,jor= 41.189 min, tying= 35.785 min]; [a]p** = 60.2° (¢ = 0.1 g/100
mL, CH,Cl,); mp 77-79 °C; 'TH NMR (400 MHz, CDCl;) & 2.37 (s, 3H), 2.46 (s, 3H),
3.88 (dd, J=14.4 Hz, 9.6 Hz, 1H), 4.04 (dd, J = 14.4 Hz, 6.0 Hz, 1H), 4.95 (t, J=17.2
Hz, 1H), 7.05 (d, /= 7.2 Hz, 2H), 7.17 (d, J = 7.2 Hz, 2H), 7.21-7.28 (m, 5H), 7.29—
7.38 (m, 7H), 7.41 (d, J = 8.0 Hz, 2H); 3C NMR (100 MHz, CDCl;) & 172.7, 155.7,
151.4, 146.2, 140.1, 139.9, 137.5, 133.1, 131.5, 131.2, 130.5, 129.7, 129.3, 129.0,
128.7, 128.6, 128.3, 128.2, 127.4, 123.8, 120.9, 110.8, 36.6, 31.5, 21.6, 11.5; IR (KBr)
v 3440, 2922, 1636, 1562, 1428, 1384, 1119, 990, 876, 618 cm™'; HRMS (ESI): m/z
calcd. for C33H,3BrN4O¢S [M+H]" 699.0907, found 699.0910.

1-(4-bromophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-3-methyl-1-phenyl-

1H-pyrazol-5-yl adamantane-1-carboxylate (5al):
Ph_ _N

R )we

O z
NO
Br 2

White solid; 86% yield; 92% ee, [Determined by HPLC analysis Chiralcel OD-H
column, Hexane/i-PrOH = 90/10, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: tygjor= 13.151 min, tyine= 8.741 min]; [a]p? = 21.9° (¢ = 0.1 g/100

13



mL, CH,Cl,); mp 57-59 °C; '"H NMR (400 MHz, CDCl) § 1.62-1.74 (m, 6H), 1.80
(s, 6H), 2.00 (s, 3H), 2.16 (s, 3H), 2.50 (s, 3H), 3.80 (dd, J = 12.4 Hz, 9.2 Hz, 1H),
3.93 (dd, J = 14.0 Hz, 5.6 Hz, 1H), 4.44 (t, J = 7.2 Hz, 1H), 7.17 (d, J = 6.0 Hz, 2H),
7.28-7.33 (m, 1H), 7.34-7.41 (m, 4H), 7.43 (d, J = 6.4 Hz, 2H); 3C NMR (100 MHz,
CDCly) § 174.0, 172.4, 155.6, 147.2, 142.0, 139.7, 137.3, 131.7, 130.5, 129.0, 128.9,
127.7, 123.8, 120.9, 108.1, 40.9, 38.2, 36.8, 36.0, 31.6, 27.5, 13.7, 11.6; IR (KBr) v
3443, 2926, 1636, 1564, 1425, 1387, 1116, 829, 618 cm'; HRMS (ESI): m/z calcd.
for C33H3,BrN,Os [M+H]* 645.1707, found 645.1709.

1-(4-bromophenyl)-2-(3-methyl-4-nitroisoxazol-5-yl)ethyl)-1,3-diphenyl-1H-

pyrazol-5-yl adamantane-1-carboxylate (5dl):
Ph N

O N7\
Ph
ON\ o-N
~ e
NO
Br 2

White solid; 82% yield; 93% ee, [Determined by HPLC analysis Chiralcel AD-H
column, Hexane/i-PrOH = 90/10, Flow rate: 1.0 mL/min, UV detection at 254 nm,
Retention time: ty,jo= 7.531 min, tyine= 9.021 min]; [a]p?® = 31.1° (¢ =0.1 g/100 mL,
CH,Cl,); mp 66-68 °C; '"H NMR (400 MHz, CDCl3) 6 1.72 (s, 10H), 1.90 (s, 1H),
1.99 (s, 4H), 2.45 (s, 3H), 3.70 (dd, J = 12.4 Hz, 9.6 Hz, 1H), 3.91 (dd, J = 14.0 Hz,
6.8 Hz, 1H), 4.73 (t, J = 7.2 Hz, 1H), 7.16 (d, J = 6.0 Hz, 2H), 7.29-7.39 (m, 6H),
7.40-7.47 (m, 4H), 7.49 (d, J = 6.4 Hz, 2H); 13C NMR (100 MHz, CDCl3) § 173.5,
172.3, 155.4, 150.8, 142.7, 140.1, 137.4, 132.7, 131.7, 130.4, 129.0, 128.9, 128.5,
128.4, 128.1, 124.3, 120.9, 108.0, 40.8, 38.2, 36.8, 36.0, 32.3, 27.4, 11.5; IR (KBr) v
3439, 2908, 1772, 1603, 1565, 1517, 1451, 1377, 1172, 1130, 1018, 827, 764, 617
cm''; HRMS (ESI): m/z caled. for C33H3sBrN4Os [M+H]™ 707.1864, found 707.1871.
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Copies of HPLC spectra of the products:

Sample Info: 254nm. AD-H, i-PrOH : Hexane = 10 : 90, 1.0 mL/min

mAU 7]

600

600

400+

= 13.428

Peak RetTime

Tvpe

Width

Sample Info: 254nm, AD-H, i-PrOH : Hexane = 10 : 90. 1.0 mL/min

400+

300+

=10.708

Type

Width
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Sample Info: 254nm, OD-H, i-PrOH:Hezane=35:95, 1.0mL/min

VYWD1 A, Wavelength=250 nm
mAU

8

=
Lov v b v v v b v b v by v by vy a |l
-

20,205

=
Eal
=
(=]
=
&l
=

Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %

1 15.736 MM 1.1282 1295.90112 19.14345 50.5521
2 20.205 BB 1.3382 1267.59473 13.00397 49.4479

Sample Info: 234nm, OD-H, i-PrOH:Hexane=5:93, 1.0 mL/'min

VWD1 A, Wavelength=250 nm

mAU ]
2004 2
1 @
| &
llr\'
1 A
= | ','
150 II |
1 A
] [
] | \
100 \
] ‘ \
4 | I'\.
\
g Y
i || \\
50+ | \\\
4 =] |
| 2 | \
i g | N
| [ — , S SS———— e o _—
T T T T
0 5 10 15 20
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAT] %
bt ottt et | semmlnrsesans ot et ot ettt ettty lee feoton
1 16.809 MM 1.0875 1061.89111 16.12643 €708
2 20.386 MM 2.0344 2.1672%e4 177.54%965 95_3292
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Sample Info: 254nm. OD-H. i-PrOH : Hexane=15:93

1.0 mL/min
VWD1 A, Wavelength=250 nm
mAU ]|
80
60
40 2
7 o
n
b |I I‘| -
i w
4 | o]
1A ~
20 ) A
4 =0 08 £
4 I'I \‘ / \
| f
] ™ / \ / \
0 R B T Sl ) e Y — L o S o
———— T T [ T T T [ T T T [ T T T T T T T T ———— T
0 25 5 15 10 125 15 175 20 225 mir|
Peak RetTime Type Width Area Height Area
¥ [min] min] mAU*g [mAU] %
Sk S Spmnaad Eia: o enmanl Col o s i |
1 15.143 BB 0.7€6€7 1578.66895 3123140 50.4927
2 17.851 BB 2822 1547.85815 17.82287 45.5073
Sample Info: 254nm, OD-H, i-PrOH :Hexane=35:95, 1.0mL/min
VIWDT A, Wavelength=250 nm
mAU- |
250+
7 (=2
4 =
e
200+ =
1 X
150 I '.II
] I
] | \
] o
] | \
100
H ‘| I‘.
e I\\I
4 \\\
50 \
1 N\
U_....|.‘.J".l.T'—.‘.l.‘.‘—.-.—l‘.—.. , ST
0 25 5 i5 10 20 225 mii
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Bt G et b e e Voo e bemn s |
1 938 BV 0.7613 B885.67694 1725637 8389
5 8.249 VBA 3350 1.74176e4 190.0 9
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Sample Infor 254nm, OD-H, i-PrOH : Hexane =15: 83, 1.0 mL/min

VWD1 A, Wavelength=250 nm

mAU ]
175
15
] ~
1 S
i o
125 MeO 3ad f
] I
4 | |
104 [
] ‘ |
] | e
1 [ &
754 k) q
] I :
] | | ."{\"-,
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] | |I f \\.
25] [ f \
] A Il| /
] M FAN \,
o4 Y o T PO L — ”
— — — — — ——
0 5 10 15 20 25 mir|
Peak RetTime Type Width Area Height Area
[min] [mAU*s] [mAU] %
e e B |
7 MM 0.8845 -82501
2 15.291 MM 1.5821 660.132 6.95397 49_.2372
Sample Info: 234nm, OD-H, i-PrOH:Hexane=15:85, 1.0mL/min
VWD1 A, Wavelength=250 nm
mAU ]
i o«
TU—_ Q
] &
] M
a0 &)
4 |
7 |
1 |
50 |'
] |
1 |
40 |
] \
] |
i |
20
af o .'.
] 8 \
10 & \
: /
] f f
It ‘%T'.—‘.'J." e — —— = ——
0 25 o} 15 10 125 15 175 20 225 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s [mAU] %
e e R B e e B
1 12.359 MM 0.9746 516.70654 8.83638 8.6033
2 15.293 MM 1.4242 5489.20361 €4.23738 91.3967
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Sample Info: 234nm, OD-H, i-PrOH: Hexane=15:83, 1.0mL/min

WVIWDT A, Wavelength=250 nm

mAU ]
125
10
75 8
T =
5 =
5 fl
j [
] [
q | @
251 | 2
g | a
2 [ il ::
U—_ | I| l’ |“'.
1 [ £
| | || | I‘u
25 [ ="
] | | | \
4 \ § \ {
2 1 |‘ | | \
51 N o\ .f \
] ~— | \ f
B A / /
751 ~— N
i T B I a s R A T R e i i R ——————
0 5 10 15 20 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Eoe sy L posi itares] Ealinaeirie I
1 15.466 BB 0.8227
2 19.779 BBA 1+ 2E1L8
Sample Info: 254nm, OD-H, i-PrOH:Hexane=15:85. 1.0 mL/min
VWD1 A, Wavelength=250 nm
mAU ]
200 -
150 <
=T
A -
1 &
4 N
{\
- II
100 ‘I
) |
7 |
i |
| |
|
507 |
- I
|
4 o
_ S /
w II
0 —_— O ———
0 5 10 15 20 mi
Peak RetTime Tyvpe Width Area Height Area
# [min] [min] [mAU*s] [mAaU] %
iy s 1] I ey IS i e e mo e Fay, r e |
1 15.976 BB2 0.7171 376.88205 §.11134 3.4866
2 20.444 MM 1.3773 1.04325=4 126.24329 96.5134
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Sample Info: 254nm,. AD.H, i-PrOH :Hexane=35:93, 10 mL/min

VWD1 A, Wavelength=250 nm

mAU
40+
30_
1 5
o
20+ ; ]
] = S
4 | A
| \
| |
| &l 'll'.
] | \
10 | \
] | |
4 | \
| \
| \
o Pos g iy oL jure e D
— e — T — — T T — T ——
0 5 10 15 20 25 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Rt oyt e lzerelemmmans leesrmresrslemss e emmemees |
¥ 8.457 BB 0.6486 737.15063 €.74382 49.8479
2 20.435 BB 0.7344 741.64874 4.805¢ 50.152]
Sample Info: 254nm, AD-H, -PrOH:Hexane=35:95, 1.0 mL/min
VWD A, Wavelength=250 nm
mAU ]
B0 —
40
7 ]
30+ gf’
J 3 o
] s
] RS
] A
20 N
i I
] |1
] bk
| '\
7 1 M
104 o\ &
] I\ g &%
] K
] | BN ﬁ,&k‘_\\:}
5 i\ e e a RN ST ST - = SR
———— ] " [ [ [ T [ "
0 25 5 75 10 125 15 1756 20 25 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
e e ] [ e e e e e e e e e e |
18.641 MM 0.8044 1042 21.6068& 94.336l
2 20.589 MM 0.8342 62. 1.25103 5.6639
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Sample Info: 234nm, ADH, i-PrOH:Hexane=3:95, 1.0ml/min

VIND1 A, Wavelength=250 nm

mAU ]
70
] S
60+ 5
] ] e}
] i &
50 |I o
] | i
1 tBy || |“|
] |
40 | ‘ [
] | [
q | |
] | |
|
30| | | | |
] | | | \
] | |‘
_ ; R
20+ | | i
] 1 ‘ III
] ‘ | fil 5]
10 [\ | &
] | Y II \
] | \ | )
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Bl P S . == - L-i R o
— T T T T — T
0 2 4 6 ] 10 12 14 16 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
R e e | mmmm | mmmmm e e |
1 10.15%6 BB 0.4121 1598.17493 56.13503 49.923¢
2 12.303 EB 0.4827 1603.06641 47.74142 50.0764
Sample Info: 234nm, AD.-H, i-PrOH:Hexane=35:93, 1.0mL/min
VWD1 A, Wavelength=250 nm
mAU
40+
30+
. t-Bu
1 wy
20 =
g =
4 i\
f
] A
I X
104 [
] | 4
] [\ o
] | \ o
] 4 o
o4 . | '\_ﬂ__,_v_.)—mf\.__ = L \-1_._'_1/"*k —
T T T T T T T T
0 2 4 6 8 10 12 14 16 il
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAaU] %
e et ey Veemslemmmmss lesmrmmmrnsl el esmrms |
1 10.185 BB 0.4197 493.83569 16.96252 96.80
2 12.222 MM 0.4261 16.28621 6.37065e-1 3.1926
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Sample Info: 254nm, OD-H, 1+-PrOH : Hexane=3:03, 1.0 mL/min

VWD1 A, Wavelength=250 nm

mAU ]
254
20+
1 b
157_ ﬂ.
'\
4 | !
] I r,;f;b
1 | A @ Reld
A | | o
10 i | |II ::k\\\\\i
1 [ ras
] | \ il
] | | ."l \
5 [ 14 / A
J { \ \
i ‘I \ { \
i | f/
il __IILV ~  Ne— \——rl/ S —
T T T T T T T
0 5 10 15 20 25 30 35 mi
Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s [mAU] %
ko Pt oy s e et e fermemermrsilermrrsomrsbarmes s |
1 608 BB 2604 1315.10535 14.93361 49.8393
2 229 MM 2.7940 1323.58423 7.89528 50.1607
Sample Info: 234nm, OD-H, iPrOH:Hexane=35:93, 1.0mL/min
WWD1 A, Wavelength=250 nm
mAU ]
200
175
150
125 2
j &
] N
100 4
?5_: \
] | %
50 [\
] | A
i w |
25 3 |
1 8 /
] /
0 — ‘r\‘. T .m.—j‘ = ———T— A e T
0 5 10 15 20 25 30 35 mii
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAT] %
| et ke e e e e e | o et o |
1 22.646 BB 1.0342 .22607 11.62543 4.5305
2 Z26.587 BB 2.2720 1.74738=4 110.37421 955.4695
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Sample Info: 234nm, OD-H, i-PrOH:Hexane=3:93, 1.0 mL/min

WVWD1 A, Wavelength=250 nm

mAU__
50,
40
30 E
g &~
] |'|l II'.
20 I
] | ) &
I ) “
| bl o
b |
10 B 1N,
4 | /
. - i
| \
1 II A / \
1 |I ."l
O R e el LR
————T T T T —— T : T — T 7 T
1] 25 5 Th 10 125 15 175 20 225 il
Peak RetTime Type Width Area Height Area
¥ [min [min] mAU*s [mAU] %
S e R S L | T L et |
1 11.288 BBA 0.7776 76.56287 26.56420 50.650
2 15.336 BBA 1.4254 41.18433 3.41504 495.3491
Sample Info: 254nm, OD-H, i-PrOH:Hexane=5:95, 1.0mL/min
VWD1 A, Wavelength=250 nm
mAU ]
70]
60
50
40 b
] °
30
20
|U—_ E
pil— e seusefiitenn st R g
————T T T T T T T P R T .
0 25 5 Ih 10 125 15 175 20 25 mil
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s [mAU] %
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Sample Info: 234nm, OD-H, i-PrOH :Hezane=35:95, 1.0mL/min

YWD1 A, Wavelength=250 nm

mAU ]
40+
30 8
@
E oy
o
] f\
4 ||l'|
|1
& ‘ |I
20+ f \I 3
] [ 8
] [ 8
i oA e
1 | | I\
x | | [
o - [\
j || | f \
] | \ f
1 -
0 A~ - A N S
-—r T ———————T—T—— —— —
0 5 10 15 20 25 30 35 il
Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s [mAU] %
e | === | ===———= e T By |
3.636 MM 1.4241 2222.67676 26.01279 50.9808
2 28.128 MM 2.4432 2137.15308 14.57867 49.0192
Sample Info: 234nm, OD-H, i-PrOH:Hexane=35:93, 1.0mL/min
VWD1 A, Wavelength=250 nm
mAU ]
40+
30_
| ©
J uy \_"?@
© ¥
] S
[
204 P
1 {4
1 {3\
] | \
i .'I \
\
- & | %
10 ] ”J"ﬂ’ fl \
o ri’j‘: | .
d -— *\: )
] =
o I i ‘:k
o4 '\V  — o~ — — /— — ——r— —
T T T T T T T
0 5 10 15 20 25 30 35 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
i Erirton ! e b e erinton ) Aot ety oy et |
1 24.018 MM 8118 233.22597 2.14540 6.2801
2 28.675 MM 2.9023 3480.50000 PO B8RS 935199
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Sample Info: 234nm, OD-H, -PrOH: Hexane=35:93, 1.0 mL/min

VWD1 A, Wavelength=250 nm

mAU 7]
50_
1 2
4 S
40+ e
- |“I
il
] A
4 [ £
d | | b
30—_ | || &
d | A
il | | I '||
4 | {1
20 - | II ‘| .\
i | | | i
] | I
4 | |
il I| !' [
10 | | \
o | | | \
T | I\. | "\\
A | LY
4 r'\-\j\\\ | \ \
00— ~ —‘I"H..-——'————~f / e T S "_.j‘
S e o S Sy S e e I S e s S LA e e p | T
0 5 10 15 20 25 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el I | === | —==———- i B B |
23 8.030 BB 0.8965 2366.79907 39.30566 50 22
2 23.520 BB 1.2390 2332.75293 27.94303 9.&378
Sample Info: 234nm, OD-H, i-PrOH:Hexane=35:93, 1.0mL/'min
VWD1 A, Wavelength=250 nm
mAU |
100+
80+
1 3
g 3
60 [\
4 |I b
1
o II |‘
i [
40 .
-
] \
| \
4 | \
20
\
1 8 \
] ; | \
0 ] N . i L
T T T T T
0 5 10 15 20 25 mir|
Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*s [mAU] %
] e ] St [ e e e e e e |
1 18.430 BB2 0.8042 218.26270 3.83392 4.0931
2 24.001 MM 1.3594 5114.1684¢ 62.70169 95.9069
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Sample Info: 254nm_ OD-H, iPrOH :Hexane=15:83, 1.0mL/min
WVWD1 A, Wavelength=250 nm

mAU ]

60

40

0
— /'/_n
——
225 mil
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAUT] %
srrElsrrETEs lzor=lermmess I =
1 11.588 MM 0.8567 1511.18372 29.40044 49.6705
2 16.724 MM 1.6804 1531.23535 15:18731. 503295
Sample Info: 234nm, OD-H, i-PrOH :Hesane=15:85, 1.0 mL/min
VWD1 A, Wavelength=250 nm
mAU ]
300
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] ~
_ 8
1 =
1 N
200 Lo 3al [
1 =y
4 o
] |
4 ! I|I
150 | |
1 I| 't‘
] | |
100 ‘ \
] | \
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i | \
g | Y
50 @ | \
R o | \
n o |
|
0 ] —— T r—.f‘.’l__."._.‘/. et .I ] —— =
0 25 5 15 10 125 15 175 20 225 mil
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
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Sample Info: 254nm, OD-H, i-PrOH: Hexane=15:85, 1.0ml/min

VIWD1 A, Wavelength=250 nm

mAU ]
ED
40+
30_ -
8
] 2.
] 7
] N
20 M
1 i
f [ 3
: f l Q
| |
10 [\ ™\
] f \ /
] | \ !
| \ /
] fo\ / \
04— S Dt e e b e i 1 \k_'_,_,,/" S e |
L e W e s L 510 O LS S ) PRt R e PP
0 25 5 75 10 125 15 17.5 20 25 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S e | sss=lrssass e e b el b |
1 12.307 BB 0.7903 1249.31897 23.72508 49.9259
2 19.139 MM 1.8011 1253.02832 11.59515 50.0741
Sample Info: 254nm, OD-H, i-PrOH : Hexane=15:85, 1.0 mL/min
VWD1 A, Wavelength=250 nm
mAU |
140+
120+
100 3
] =]
] s
4 |n|
I
80 \
60+
4 1
4 | II
40+ I| \
] | \
] | \
20 8 / \
1 5 /
o /N i
LT T — T %] — T L N LA TR R NN SR T T el ] —
0 5 10 15 20 25 mi
Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s [mAU] %
ol rnnrs treemblnrrees Lt oo b ek SR |
1 2.762 MM 0.8219 479.58234 9.72538 5.4063
2 19.050 MM 1.5696 8391.25684 89.10047 94.5537
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Sample Info: 254nm, AD-H, -PrOH: Hexane=20:80, 0.1mL/min

mAU ]

1000

800

T
20

T T T T T T T
30

Sample Info: 254nm,

RetTime
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Width

[min]
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[mATU*s]
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§.33341=4 4

AD-H, iPrOH : Hexane =20 : 80, 0.lmL/min
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Sample Info: 254nm. AD-H, iPrOH : Hexane=10:00, 1.0 mL/min

VIWD1 A, Wavelength=250 nm

mAU
400 -
300
& 3ba I @
J il ]
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2 A
] |‘| f\
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1 ‘ \ ol
100 Ji )
] | [\
] | \
| | \
] | f \
J | | \\
| |
T e e e —
0 2 4 6 8 10 12 14 16 18 mi
Feak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S i fecemcge ioe e RN, SRR, S
1 11.663 BB 0.4888 8295.71680 245.16788 50.2422
2 14.553 BBA 0.6041 8215.72852 196.78899 49.7578
Sample Info: 254nm, AD-H, i-PrOH : Hexane =10:90, 1.0mL/min
VYWD1 A, Wavelength=250 nm
mAU ]
700
600
500
] =
i b=
400 =
4 i
4 I
] |I‘
300+ [
b |
g l
] R
] |
200 [
] B
100 [ 4
] | \ =
] | \ 3
4 | Lt
o SRl imen e i \ Y
T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 mil
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAT] %
i | i b  LAimhNR st LRSI Bt | Lt |
1 11.737 MM 0.552Z 1.28607e4 388.18747 95.6343
2 14.704 BBR 0.5058 587.09552 17.13404 4_.3657
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Sample Info: 254nm, AD-H, i-PrOH: Hesane=10:90, 1.0 mL/min
VIWD1 A, Wavelength=250 nm

mAU
500
1 <
1 =
1 -
400 f
J I I~
f 8
7 =
] | s
‘ | f\
q | | |I
300 | | [
] | || I
E I | I|
1 ‘ | [l
200 | {
i | '|I |
7 | ‘ |
] |
] | [+
100] | r
] ‘ \ | \
1 Y | A
| | \ | \
q || \ .‘I \
U —_————7——— 71— ‘_"—’I| — .4‘/ — |h p——
0 2 4 B 8 10 12 14 16 18 mii
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Sample Info: 254nm, AD-H, i-PrOH:Hexane=10:90, 1.0 mL/min
VWD A, Wavelength=250 nm
mAU |
400
300
250
] =
200 o
] T
4 \||
] ("
150 [
] |
] I
100 i
4 II.
50 \ 0
] Y ©
] s
o4 e e - ad e T,
—T T T T T — T T T T T T T — T —
0 2 4 6 8 10 12 14 16 18 mii
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
——————————— AR RO R T S R S
1 12_471 BB 0.4741 5943.90039 180.08514 97.4090
2 14_765 BBA 0.4321 158.10571 5.60519 2::5070
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Sample Info: 254nm, OD-H, i-PrOH : Hexane = 3 : 97, 1.0 mL/min

mAL |

104

- \ | 1
J [ | \

A I
i k'-:'\Janh\_,,k i

— _,ﬁxﬂ\__-_ f‘\\_.__u_../"{I \

T
0 5 10 15 20 25

Peak RetTime Type Width

Height Area

# [min] [min]
e s e

1 24 755 BB 1.346

2 33.190 MM 4.731

Sample Info: 254nm, OD-H. i-PrOH : Hexane = 3 : 97, 1.0 mL/min

mAL ]
14+
12
10+
5
6_
4
27 5
b w
4 [x]
o
U,,W"J“-Mm— ——— ,_,_AJ-E_I/-\\‘T%--M!}_
T T T T
0 10 20 30 40 iy
Peak RetTime Tvpe Width Height Area
¥ [min] [min] [mAU] %
R SR il . SRR SN -
23.6 MM 1.7544 5.90627e- 1676
2 31.849 MM 4_2259 1900.50818 7.49545 96.832
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Sample Info: 254nm, AD-H, 1-PrOH : Hexane = 10 : 90, 1.0 mL/min

= 20,926

mAU ]
700
600
500
] o
400 (4
b 4al ©
- o™~
] il
- !
300 A
B l
] i
200
100
] \
0 PR e~
— T T — T T T T T
0 5 10 15
Peak RetTime Type Width Area Height
# [min] min] [mAU*s [mAU]
S S——— SR S (O N, |
26.702 BV 1.0437 2.43750e4 352.53018
2 29.926 VBA 1.2076 2.45652e4 306.97049

Sample Info: 254nm. AD-H. -PrOH : Hexane = 10 : 90. 1.0 mL/min

mAU

1750

1500

1250

1000

4al

2
T T T T T T T TN S T T T A O T [N S ST T S B |

8

s

26.542

Peak RetTime Type Width

7 [min] [min] [mAU*s] [mAU]
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Sample Info: 254nm, OD-H, i-PrOH : Hexane = 3 : 97, 1.0 mL/min

Mg o TS

mAU ]
8-
6 i
il G
4+ i
i &
] N @
I &
il {" | g
24 | \
= |I'I Ill\‘
i f T oSy ik i
0 —_/J‘\,rv\.-‘\n;-"m—u\-—" At — S et
T T T T
0 10 20 30 40
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [MAU] %
e L o el e ot [=ms 2o |msta s meamaiinesnmanay
1 34.597 MM 2.3928 401.22696 2.79472 50.1145
2 40.978 MM 4.4628 399.39310 1.49156 49.8855

Sample Info: 254nm, OD-H, i-PrOH : Hexane = 3 : 97, 1.0 mL/min

mAL ]
20
175
15
b =2}
1 =
1254 b
] Il
] [
10
75
E f \
5] | \
] | \
] | \
4 |
25 g |
1 ~ |
] 3
04 B oo i e S SO B il A i
T T T T T T
1] 10 20 30 40 50 60 mil
Peak RetTime Type Width Area Height Area
¥ [min] [min] mAU*s [mAU] %

54



Sample Info: 254nm, OD-H, i-PrOH : Hexane = 10 : 90, 1.0 mL/min

mAU 7]
800
600
1 R
4 <
f‘ul
400 "
7 || ‘I g
4 | II ;
1 [ ] N
200 [ [\
& F
i | § | I"\
| \ f !
| \ /
| \ {
b " | A / \
0 e W, < ) S .
—T T T T T T[T — .
0 2 4 6 8 10 12 14 16 18 mi
Peak RetTime Type Width Area Height Area
# [min] [min] mAU*s [mAU] %
R A st =g R e A T |
T 8.721 BB 0.5071 1.51070=4 444 97076 45.9204
2 13.445 BB 0.8479 1.51552=4 258.52753 50.0796
Sample Info: 254nm, OD-H, i-PrOH : Hexane = 10 : 90, 1.0 mL/min
mAU- |
2500+
] @
] o
2000 N
| |
1 |
] \
1500 |
] \
7 |
] \
] ‘.,
1000+ b
~ I.
g \
q i
1 |
500+
4 \.
] = \
S i
4 == \
0| — — — .‘ﬁ/..\—ﬁ'| —_— — Bt ; .
0 2 4 6 8 10 12 14 16 18 mi
Peak RetTime Type Width Area Height Area
7 [min] [min] [mAU*s [mAT] %
S e | e e | e ) ke s e |t e |
I §.741 BBA 0.4838 4873.62549 52.10226 3.8389
2 13.151 BBA 0.8772 1.22079e5 2078.60327 B96.1
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Sample Info: 254nm, AD-H, i-PrOH : Hexane = 10 : 90, 1.0 mL/min

mAU ]
1200
1000+
b o0
800 2
| ~
FI
4 | o
| =
1 Il @
600 [ fl
| (1 A
d ' [
[ | |
] | |
400 | &
i | |
i | | | |
. A
200 [ oo
1 kg [
] | \ | \
i | A\ |
0 S ZEA L / S v \k
—r T T T T e Ty T
0 2 4 6 8 14 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
. R T R S TN |
1 7.538 BV 0.3277 1.60287e4 743.08453 49.9739
2 8.987 VB 0.3915 1.6 Sed €22.90344 50.0261
Sample Info: 254nm_ AD-H. i-PrOH : Hexane = 10 : 90, 1.0 mL/min
mAU ]
4000
3500
3000 ] 7]
] ~
1 i
b |
2500 |'|
] |
] [
2000 |
] I
1 | ‘
1500 ||
] |
] | |
1000 |
m II
] [ |
4 |
500 I
] | \ &
] | "\ =
e | |
0 2 4 6 8 10 12 14 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
i A i B TP, B AT AN At L A |
T 7.531 BV 0.3351 6.12501=e4 2779.59058 96.6130
2 9.021 VBA 0.3522 2147.24438 94_.11405 3.3870
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X-Ray Analysis for the product 3dl:
CCDC 1564733 contains the supplementary crystallographic data for the product 3dl.
These data can be obtained free of charge from The Cambridge Crystallographic Data

Center via www.ccdc.cam.ac.uk/data_request/cif.

Table 1.

Crystal data and structure refinement for 130703A.

Empirical formula

C29 H25 Br N4 O6

Formula weight 605.44
Temperature 298(2) K
Wavelength 0.71073 A

Crystal system, space
group

MONOCLINIC, C2/c

Unit cell dimensions

a=14.443(9) A
b= 6.804(4) A

alpha =90 deg.
beta =112.801(15)
deg.
c=17.163(10) A  gamma = 90 deg.

Volume 1554.8(16) A 3
Z, Calculated density 2, 1.293 Mg/m?
Absorption coefficient 1.366 mm!

F(000) 620
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Crystal size 0.17 x 0.14 x 0.05 mm
Theta range for data

3.06 to 25.00 deg.

collection
Limiting indices -17<=h<=17, -8<=k<=8, -20<=1<=20
Reflecti 11

eflections collected / 21199 / 5412 [R(int) = 0.1491]

unique
Completeness to theta = o

2503 99.4%

Refinement method Full-matrix least-squares on F?

Data / restraints / 5412/1/373

parameters
Goodness-of-fit on F? 1.036
Final R indices
[1>2sigma(l)] R1=0.0866, wR2 =(.2282
R indices (all data) R1=0.1584, wR2 = 0.2537
Extinction coefficient 0.07(2)

Largest diff. peak and

0.721 and -0.527 e.A"3
hole

Table 2. Atomic coordinates ( x 10"4) and equivalent isotropic displacement
parameters (A”2 x 10"3) for 1 _a. U(eq) is defined as one third of the trace of the
orthogonalized Ujj tensor.

X y z U(eq)
Br(1) 9890(1) 8765(3) 5727(1) 118(1)
N(1) 5594(5) 3786(9) 1695(4) 41(1)
C(1) 8562(7) 8304(18) 4946(7) 72(3)
0(1) 6701(4) 6508(8) 2193(3) 46(1)
0(3) 3248(5) 8238(9) 1896(3) 58(2)
C(18) 6249(8) 1145(13) 1113(6) 62(3)
C(3) 8185(7) 6426(15) 4906(6) 59(2)
N(@3) 2217(7) 7924(12) 1725(5) 69(2)
0(Q2) 7840(5) 4169(13) 2869(4) 76(2)
N(2) 4832(5) 2879(8) 1812(4) 41(2)
C(2) 7983(9) 9758(17) 4453(8) 76(3)
0(4) 4207(6) 8262(11) 4449(4) 74(2)
N(4) 3335(7) 8039(9) 3988(5) 54(2)
C4) 6962(7) 9381(13) 3917(6) 60(2)
0(5) 2635(7) 7818(11) 4208(5) 92(3)

C(5) 7203(6) 6042(11) 4382(5) 42(2)
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C(7) 5499(6) 6973(10) 3374(5) 32(2)

C(6) 6583(7) 7508(12) 3880(6) 51(2)
C(9) 5938(6) 5300(11) 2220(5) 40(2)
C(8) 5408(5) 5458(10) 2722(4) 33(2)
C(11) 7684(7) 5782(18) 2599(6) 60(3)
C(10) 4713(5) 3913(10) 2440(4) 33(2)
C(13) 5945(6) 3019(10) 1067(5) 412)
C(12) 8407(9) 7270(20) 2607(9) 101(4)
C(15) 6255(8) 3519(18) -182(6) 75(3)
C(16) 6519(9) 1623(18) -159(6) 76(3)
C(17) 6531(9) 378(14) 478(7) 73(3)
C(19) 3876(5) 3412(9) 2704(4) 35(2)
C(20) 4022(6) 3333(10) 3548(5) 42(2)
C21) 3215(8) 2977(12) 3762(6) 55(2)
C(22) 2287(8) 2697(13) 3172(7) 59(2)
C(23) 2133(7) 2725(13) 2326(7) 59(3)
C(24) 2925(7) 3092(11) 2090(5) 49(2)
C(25) 4836(6) 8755(12) 3012(5) 47(2)
C(26) 3780(6) 8355(10) 2737(5) 40(2)
C(27) 3095(6) 8060(11) 3101(5) 46(2)
C(28) 2153(8) 7814(12) 2459(7) 61(3)
C(29) 1139(8) 7508(18) 2506(10) 100(4)
O(7A) 8749(15) 6600(50) 313(8) 159(12)
O(7B) 9091(9) 3150(30) 1332(8) 96(7)
C(14) 5958(8) 4295(11) 430(5) 55(2)

able 3. Bond lengths [A] and angles [deg] for 1_a.

Br(1)-C(1) 1.892(10)
N(1)-C(9) 1.331(10)
N(1)-N(2) 1.343(9)
N(1)-C(13) 1.454(9)
C(1)-C(2) 1.358(16)
C(1)-C(3) 1.381(15)
0(1)-C(9) 1.390(9)
O(1)-C(11) 1.407(12)
0(3)-C(26) 1.349(9)
0(3)-N(3) 1.417(11)
C(18)-C(13) 1.340(11)
C(18)-C(17) 1.403(13)
C(18)-H(18) 0.9300
C(3)-C(5) 1.379(12)
C(3)-HQ3) 0.9300

N(3)-C(28) 1.300(12)
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0(2)-C(11)
N(2)-C(10)
C(2)-C4)
C(2)-H(2)
O(4)-N(4)
N#-005)
N(4)-C(27)
C(4)-C(6)
C(4)-H(4)
C(5)-C(6)
C(5)-H(5)
C(7)-C(®)
C(7)-C(6)
C(7)-C(25)
C(7)-H(7)
C(9)-C(®)
C(8)-C(10)
C(11)-C(12)
C(10)-C(19)
C(13)-C(14)

C(12)-H(12A)
C(12)-H(12B)
C(12)-H(12C)

C(15)-C(16)
C(15)-C(14)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17)-H(17)
C(19)-C(20)
C(19)-C(24)
C(20)-C(21)
C(20)-H(20)
C(21)-C(22)
C(21)-H21)
C(22)-C(23)
C(22)-H(22)
C(23)-C(24)
C(23)-H(23)
C(24)-H(24)
C(25)-C(26)

C(25)-H(25A)
C(25)-H(25B)

C(26)-C(27)

1.179(12)
1.353(9)
1.427(14)
0.9300
1.210(10)
1.219(10)
1.423(11)
1.379(12)
0.9300
1.392(12)
0.9300
1.489(10)
1.512(12)
1.520(11)
0.9800
1.361(10)
1.403(10)
1.450(16)
1.487(10)
1.402(11)
0.9600
0.9600
0.9600
1.341(16)
1.384(12)
0.9300
1.378(15)
0.9300
0.9300
1.381(10)
1.386(11)
1.372(12)
0.9300
1.344(14)
0.9300
1.381(14)
0.9300
1.376(12)
0.9300
0.9300
1.437(11)
0.9700
0.9700
1.374(11)



C(27)-C(28)
C(28)-C(29)
C(29)-H(29A)
C(29)-H(29B)
C(29)-H(29C)
C(14)-H(14)
C(9)-N(1)-N(2)
C(9)-N(1)-C(13)
N(2)-N(1)-C(13)
C(2)-C(1)-C(3)
C(2)-C(1)-Br(1)
C(3)-C(1)-Br(1)
C(9)-0(1)-C(11)
C(26)-0(3)-N(3)
C(13)-C(18)-C(17)
C(13)-C(18)-H(18)
C(17)-C(18)-H(18)
C(5)-C(3)-C(1)
C(5)-C(3)-H(3)
C(1)-C(3)-H(3)
C(28)-N(3)-0(3)
N(1)-N(2)-C(10)
C(1)-C(2)-C(4)
C(1)-C(2)-H(2)
C(4)-C(2)-H(2)
0(4)-N(4)-0(5)
0(4)-N(4)-C(27)
0(5)-N(4)-C(27)
C(6)-C(4)-C(2)
C(6)-C(4)-H(4)
C(2)-C(4)-H(4)
C(3)-C(5)-C(6)
C(3)-C(5)-H(5)
C(6)-C(5)-H(5)
C(8)-C(7)-C(6)
C(8)-C(7)-C(25)
C(6)-C(7)-C(25)
C(8)-C(7)-H(7)
C(6)-C(7)-H(7)
C(25)-C(7)-H(7)
C(4)-C(6)-C(5)
C(4)-C(6)-C(7)
C(5)-C(6)-C(7)
N(1)-C(9)-C(8)
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1.390(13)
1.512(15)
0.9600
0.9600
0.9600
0.9300
111.5(6)
129.3(6)
119.1(6)
120.5(9)
122.1(8)
117.4(10)
116.0(7)
110.4(6)
119.7(9)
120.2
120.2
119.6(10)
120.2
120.2
105.7(7)
104.1(5)
120.2(9)
119.9
119.9
126.2(8)
117.4(8)
116.4(9)
119.2(9)
120.4
120.4
121.3(8)
119.3
119.3
111.6(6)
112.8(6)
113.0(6)
106.3
106.3
106.3
119.1(9)
123.5(8)
117.2(7)
109.6(7)



N(1)-C(9)-O(1)
C(8)-C(9)-O(1)
C(9)-C(8)-C(10)
C(9)-C(8)-C(7)
C(10)-C(8)-C(7)
0(2)-C(11)-0(1)
0(2)-C(11)-C(12)
0(1)-C(11)-C(12)
N(2)-C(10)-C(8)
N(2)-C(10)-C(19)
C(8)-C(10)-C(19)
C(18)-C(13)-C(14)
C(18)-C(13)-N(1)
C(14)-C(13)-N(1)

C(11)-C(12)-H(12A)

C(11)-C(12)-H(12B)

H(12A)-C(12)-H(12B)

C(11)-C(12)-H(12C)

H(12A)-C(12)-H(12C)
H(12B)-C(12)-H(12C)

C(16)-C(15)-C(14)
C(16)-C(15)-H(15)
C(14)-C(15)-H(15)
C(15)-C(16)-C(17)
C(15)-C(16)-H(16)
C(17)-C(16)-H(16)
C(16)-C(17)-C(18)
C(16)-C(17)-H(17)
C(18)-C(17)-H(17)
C(20)-C(19)-C(24)
C(20)-C(19)-C(10)
C(24)-C(19)-C(10)
C(21)-C(20)-C(19)
C(21)-C(20)-H(20)
C(19)-C(20)-H(20)
C(22)-C(21)-C(20)
C(22)-C(21)-H(21)
C(20)-C(21)-H(21)
C(21)-C(22)-C(23)
C(21)-C(22)-H(22)
C(23)-C(22)-H(22)
C(24)-C(23)-C(22)
C(24)-C(23)-H(23)
C(22)-C(23)-H(23)
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121.8(6)
128.5(7)
103.0(6)
128.5(6)
128.4(6)
121.5(8)
128.3(11)
110.2(11)
111.8(6)
119.5(6)
128.6(6)
122.1(7)
119.8(7)
118.0(7)
109.5
109.5
109.5
109.5
109.5
109.5
120.8(9)
119.6
119.6
122.0(8)
119.0
119.0
118.009)
121.0
121.0
119.7(7)
121.1(7)
119.1(6)
119.1(8)
120.5
120.5
121.8(8)
119.1
119.1
119.8(8)
120.1
120.1
120.09)
120.0
120.0



C(23)-C(24)-C(19)
C(23)-C(24)-H(24)
C(19)-C(24)-H(24)
C(26)-C(25)-C(7)
C(26)-C(25)-H(25A)
C(7)-C(25)-H(25A)
C(26)-C(25)-H(25B)
C(7)-C(25)-H(25B)
H(25A)-C(25)-H(25B)
0(3)-C(26)-C(27)
0(3)-C(26)-C(25)
C(27)-C(26)-C(25)
C(26)-C(27)-C(28)
C(26)-C(27)-N(4)
C(28)-C(27)-N(4)
N(3)-C(28)-C(27)
N(3)-C(28)-C(29)
C(27)-C(28)-C(29)
C(28)-C(29)-H(29A)
C(28)-C(29)-H(29B)
H(29A)-C(29)-H(29B)
C(28)-C(29)-H(29C)
H(29A)-C(29)-H(29C)
H(29B)-C(29)-H(29C)
C(15)-C(14)-C(13)
C(15)-C(14)-H(14)
C(13)-C(14)-H(14)

119.7(8)
120.2
120.2
113.8(6)
108.8
108.8
108.8
108.8
107.7
105.4(7)
117.1(7)
137.5(7)
108.2(8)
124.6(8)
127.2(8)
110.3(9)
119.6(10)
130.1(10)
109.5
109.5
109.5
109.5
109.5
109.5
117.2(8)
121.4
121.4

Symmetry transformations used to generate equivalent atoms:

Table 4. Anisotropic displacement parameters (A"2 x 10"3) for 1_a. The anisotropic
displacement factor exponent takes the form: -2 pi*2 [ h"2 a**2 Ull + ... + 2 h k a*

b* U12 ]
Ul1 U22 U33 U23 U13 U12
Br(l)  60(1) 167(2) 118(1) -53(1) 26(1) -42(1)
N(1) 50(4) 34(3) 45(3) -13) 27(3) 3(3)
c(1) 54(6) 84(8) 90(7) -40(7) 41(6) -35(6)
o(1) 52(4) 41(3) 51(3) 2(2) 27(3) -8(2)
0(3) 76(4) 54(4) 39(3) 2(3) 18(3) 4(3)
C(18)  89(7) 51(6) 59(6) -6(4) 44(6) 8(5)
C(3) 51(6) 80(7) 48(5) -1(5) 22(5) -3(5)
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N(3) 77(6) 58(5) 57(5) -5(4) 8(4) 8(4)

0(2) 64(4) 88(6) 76(5) 13(4) 28(4) 18(4)
N(2) 55(4) 27(3) 47(4) 0(3) 26(3) -5(3)
CQ2) 64(7) 64(7) 109(9) 21(6) 42(7) 22(6)
0(4) 79(5) 86(5) 48(4) -1(4) 17(4) 15(4)
N(4) 79(6) 28(4) 59(5) -5(3) 32(5) 7(4)
C(4) 55(6) 47(6) 70(6) -12(4) 17(5) _18(4)
oG5)  122(7) 85(5) 107(6) -15(4) 86(6) -9(5)
C(5) 47(5) 35(4) 43(4) -8(3) 15(4) -8(3)
C(7) 42(4) 203) 42(4) -5(3) 25(4) -3(3)
C(6) 66(6) 41(5) 54(5) -13(4) 32(5) 7(4)
C(9) 46(5) 33(4) 41(4) 4(4) 18(4) 2(4)
C(8) 40(4) 30(4) 33(4) 5(3) 18(3) 5(3)
C(11) 415 87(8) 62(6) -6(6) 30(5) -5(5)
C(10)  53(4) 17(3) 34(4) 3(3) 24(3) 103)
C(13)  59(5) 29(4) 41(4) -4(3) 28(4) -103)
C(12)  64(8) 131(11)  106(10) -7(8) 31(7) 27(7)
C(15)  116(8) 84(8) 45(5) 2(5) 53(6) -10(7)
C(16)  99(9) 93(9) 54(6) 21(6) 50(6) 5(6)
C(17)  115(9) 45(5) 87(7) -20(6) 69(7) -4(5)
C(19)  46(4) 18(4) 45(4) -5(3) 21(4) 0(3)
C(20)  64(5) 18(4) 48(4) 3(3) 25(4) 3(3)
Cc2l)  83(7) 36(4) 62(6) 3(4) 46(6) 0(4)
C22)  61(6) 49(5) 85(7) -1(5) 49(6) -6(4)
C(23)  43(5) 49(5) 93(8) -7(5) 34(5) -9(4)
C(24)  64(6) 34(4) 54(5) -7(4) 28(5) -9(4)
C(25)  60(5) 27(4) 54(5) -6(4) 24(4) -6(4)
C(26)  59(5) 19(4) 42(4) -13) 19(4) 12(3)
CR7)  60(5) 28(4) 50(5) 3(3) 22(4) 4(3)
Cc28)  72(7) 25(4) 80(7) -5(4) 24(6) 11(4)
C9)  55(7) 80(8) 159(13)  -42(8) 34(8) -1(5)
O(7A)  88(13)  340(30) 16(7) 16(12)  -16(7) -50(17)
O(7B)  27(7) 177(18) 64(9) -56(10) -4(6) 27(8)
C(14)  99(7) 31(4) 57(5) A(4) 53(5) -3(4)

Table 5. Hydrogen coordinates ( x 10”4) and isotropic displacement parameters
(A”2x10"3) for 1 _a.

X y z U(eq)

H(18) 6272 358 1563 74
H(3) 8590 5425 5232 71
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H(2)
H(4)
H(5)
H(7)
H(124A)
H(12B)
H(12C)
H(15)
H(16)
H(17)
H(20)
H(21)
H(22)
H(23)
H(24)
H(25A)
H(25B)
H(29A)
H(29B)
H(29C)
H(14)

8254
6556
6949
5249
8221
9063
8417
6272
6700
6720
4659
3313
1750
1496
2823
5015
4970

625
1019
1130
5774

11003

10387
4778
6361
7806
6686
8296
4323
1133
-931
3517
2930
2484
2497
3125
9777
9253
7534
8536
6259
5608

4464
3596
4362
3772
2050
2784
2993
-615

-586

488

3966
4330
3333

1917
1520
3439
2537
1947
2839
2764

419

92
71
51
38
152
152
152
90
91
88
51
66
70
71
58
56
56
150
150
150
66
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