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Experimental section

General remarks

All reagents were used as purchased from commercial suppliers without further purification. IR
spectra were recorded on a Perkin-Elmer 500 spectrometer. NMR spectra were recorded on

a Bruker Avance 400 NMR spectrometer (400 MHz for 'H and 100 MHz for 3C). Chemical
shifts are reported in & parts per million referenced to an internal TMS standard for 'H NMR and
chloroform-d (8 77.2 ppm) for '3C NMR. Optical rotations were measured on a JASCO P-2000
polarimeter HRMS spectra were recorded on Waters Xevo G2-S Tof. The X-ray diffraction
measurements were carried out at 296 K on a KAPPA APEX II CCD area detector system
equipped with a graphite monochromator and a Mo-Ka fine-focus sealed tube (k = 0.71073 A°).
Routine monitoring of reactions was performed using silica gel, glass-backed TLC plates (Merck
Kieselgel 60F,s4) and visualized by UV light (254 nm). Solutions were evaporated to dryness
under reduced pressure on a rotary evaporator and the residues purified by flash column

chromatography on silica gel (230-400 mesh) with the indicated eluents.

General procedure: To a stirred solution of 3-methyl-1-phenyl-2-pyrazolin-5-one (1) (0.2
mmol) and catalyst (2 mol %) in CH,Cl, (0.6 mL) solvent was added (E)-5-nitro-6-aryl-hex-5-
en-2-one (2) (0.2 mmol). The reaction mixture was stirred at room temperature (25-30 °C) until
the completion of 3-methyl-1-phenyl-2-pyrazolin-5-one and monitored by TLC. After
completion of pyrazolinone, DIPEA were added subsequently and further stirred for indicated time
at room temperature and CH,Cl, was evaporated off. After removal of the solvent, a crude residue
was purified by flash column chromatography (hexanes/ethyl acetate = 4:1~3:1) to afford the

pure spirocyclohexane pyrazolone derivatives (3a-3p).

The diastereomeric ratios were determined from the crude reaction mixture measured in 'H
NMR spectra. Some compounds were isolated as mixture of diastereomers after flash column

chromatography. The 'H and '*C NMR data of the major isomers were given.



(5R,6S5,9R,10R)-6-hydroxy-4,6-dimethyl-9-nitro-2,10-diphenyl-2,3-diazaspiro[4.5]dec-3-en-
1-one (3a):

White solid, Yield: 61%, mp 140-142 °C; [a]25.6 D= -155.6 (c = 0.5 in
CH,Cl,); IR (KBr): v 3568, 2918, 2850. 2378, 1773, 1694, 911, 759, 691
cm’!l; TH NMR (400 MHz, CDCls): 6 7.58 (d, 2H, J = 7.8 Hz), 7.35(t, 2H, J
= 7.8 Hz), 7.20-7.14 (m, 6H), 5.84 (td, 1H, J=11.7, 4.3 Hz), 4.12 (d, 1H,
J=11.7 Hz), 2.85 (td, 1H, J = 14.1, 4.3 Hz), 2.59-2.48 (m, 1H), 2.38-2.35
(m, 1H), 2.24 (s, 3H), 1.73 (s, 1H), 1.65 (m, 1H), 1.16 (s, 3H); '*C NMR
(100 MHz, CDCls): 6 172.6, 161.0, 137.2, 134.0, 129.0, 128.9, 128.8, 126.0, 120.0, 84.5, 72.1,
66.4, 46.1, 33.0, 27.1, 26.3, 17.7. HRMS (ESI) m/z: [M+H]* calcd. for C,,H4N304 394.1767;
found 394.1765. The ee value of 3a was 92% determined by HPLC with chiralpak AD-H column
(i-PrOH/hexanes: 8/92; flow rate: 0.7 mL/min; A 254 nm); tg (major) 11.69 min; tg (minor) 19.84
min.
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(5R,6S5,9R,10R)-6-hydroxy-10-(4-methoxyphenyl)-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3b):

White solid, Yield: 53%, mp 74-76 °C; [a]25.6 D= -106.9 (¢ = 0.5 in CH,Cl,);
IR (KBr): v 3543, 2916, 2849, 2352, 1715, 1695, 1371, 1032, 757 cm’!; 'H
NMR (400 MHz, CDCl,): 6 7.63-7.61 (m, 2H), 7.36 (t, 2H, J = 7.7 Hz), 7.19
(t, 1H, J=7.7 Hz), 7.11 (d, 2H, J = 8.7 Hz), 6.67 (d, 2H, J = 8.7 Hz) 5.79 (td,
1H, J=11.8, 4.4 Hz), 4.06 (d, 1H, J=11.8 Hz), 3.67 (s, 3H), 2.83 (td, 1H, J =




14.2, 4.4 Hz), 2.58-2.48 (m, 1H), 2.38-2.32 (m, 1H), 2.23 (s, 3H), 1.69 (s, 1H), 1.66-1.62 (m,
1H), 1.16 (s, 3H); 3C NMR (100 MHz, CDCly): 6 172.7, 161.1, 159.7, 137.3, 129.0, 125.9 (2C),
119.9, 114.3, 84.8, 72.2, 66.5, 55.3, 45.4, 33.0, 27.1, 26.3, 17.6. HRMS (ESI) m/z: [M+H]"
calcd. for Cy3Hy6N305 424.1872; found 424.1874. The ee value of 3b was 92% determined by
HPLC with chiralpak OJ-H column (i-PrOH/hexanes: 8/92; flow rate: 0.6 mL/min; A 254 nm); tg
(minor) 60.26 min; tg (major) 78.89 min.
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(5R,65,9R,10R)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-10-(p-tolyl)-2,3-
diazaspiro[4.5]dec-3-en-1-one (3c¢):

White solid, Yield: 55%, mp 88-90 °C; []25.6 D= -129.8 (¢ = 0.5 in CH,Cl,);
IR (KBr): v 3588, 2916, 2849, 1698, 1654, 1551, 1293 cm!; 'TH NMR (400
MHz, CDCl5): 6 7.63-7.61 (m, 2H), 7.38-7.34 (m, 2H), 7.21-7.17 (m, 1H),
7.07 (d, 2H, J = 8.2 Hz), 6.96-6.93 (m, 2H), 5.82 (td, 1H, J = 11.8, 4.4 Hz),
4.07 (d, 1H, J=11.8 Hz), 2.85 (td, 1H, J = 14.2, 4.4 Hz), 2.58-2.48 (m, 1H),

CH, 2.39-2.33 (m, 1H), 2.24 (s, 3H), 2.19 (s, 3H), 1.66-1.64 (m, 2H), 1.16 (s, 3H);
~ BBC NMR (100 MHz, CDCly): & 172.7, 161.1, 138.5, 137.3, 130.9, 129.6,
129.0, 125.9, 120.0, 84.7, 72.2, 66.4, 45.8, 33.0, 27.1, 26.3, 21.1, 17.7. HRMS (ESI) m/z:
[M+H]" calcd. for Cy3HpsN3;04 408.1923; found 408.1923. The ee value of 3¢ was 86%
determined by HPLC with chiralpak AD-H column (i-PrOH/hexanes: 6/94; flow rate: 0.7
mL/min; A 254 nm); tg (minor) 56.34 min; tg (major) 75.17 min.
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(S5R,65,9R,10R)-6-hydroxy-10-(4-isobutylphenyl)-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3d):

White solid, Yield: 50%, mp 76-78 °C; [a]25.6 D= -134.0 (c = 0.5 in CH,Cl,);
IR (KBr): v 3585, 2955, 2924, 2356, 1715, 1551, 1368, 1249, 865, 757, 690
cm’'; 'TH NMR (400 MHz, CDCl;): 8 7.55-7.53 (m, 2H), 7.36-7.31 (m, 2H),
7.20-7.15 (m, 1H), 7.09-7.07 (m, 1H), 6.91- 6.88 (m, 2H), 5.82 (td, 1H, J =
11.8, 4.4 Hz), 4.08 (d, 1H, J=11.8 Hz), 2.85 (td, 1H, J = 14.2, 4.4 Hz), 2.59-
2.48 (m, 1H), 2.39-2.34 (m, 1H), 2.32-2.29 (m, 2H), 2.24 (s, 3H), 1.74-1.67 (m,
2H), 1.66-1.61 (m, 2H), 1.16 (s, 3H), 0.77 (q, 6H, J = 6.6 Hz); 3C NMR (100
MHz, CDCl5): 6 172.7, 161.0, 142.2,, 137.3, 131.1, 129.5, 128.9, 125.9, 120.1, 84.5, 72.1, 66.5,
45.8, 45.0, 33.0, 30.1, 27.1, 26.3, 22.5, 22.4, 17.7. HRMS (ESI) m/z: [M+H]" calcd. for
Cy6H3oN30,4 450.2393; found 450.2394. The ee value of 3d was 86% determined by HPLC with
chiralpak AS-H column (i-PrOH/hexanes: 8/92; flow rate: 0.7 mL/min; A 254 nm); tg (major)
13.48 min; tg (minor) 45.06 min.
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(5R,6S5,9R,10R)-6-hydroxy-10-(3-methoxyphenyl)-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3e):

White solid, Yield: 58%, mp 138-140 °C; [a]25.6 D= -219.0 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3655, 3593, 2917, 2850, 2358, 1715, 1651, 1495 cm™
I; TH NMR (400 MHz, CDCl;): 6 7.62 (d, 2H, J= 7.7 Hz), 7.35 (t, 2H, J =

o : No,| 7.9 Hz), 7.18 (t, 1H, J=7.8 Hz), 7.06 (t, IH, J = 7.8 Hz), 6.78 (d, 1H, J =

/@ 7.8 Hz), 6.78 (d, 1H, J = 7.8 Hz), 6.71- 6.68 (m, 2H), 5.83 (td, 1H, J =
H3CO 11.8, 4.5 Hz), 4.09 (d, 1H, J = 11.8 Hz), 3.54 (s, 3H), 2.87 (td, 1H, J =
14.1, 4.4 Hz), 2.59-2.49 (m, 1H), 2.41-2.35 (m, 1H), 2.25 (s, 3H), 1.68-
1.62 (m, 1H), 1.59 (s, 1H), 1.19 (s, 3H); 13C NMR (100 MHz, CDCl3): & 172.7, 161.0, 159.8,
137.3, 135.5, 129.9, 129.0, 125.9, 119.8, 114.7, 84.5, 72.2, 66.3, 55.1, 46.2, 33.0, 27.1, 26.3,
17.7. HRMS (ESI) m/z: [M+H]" calcd. for Cy3H,6N305 424.1872; found 424.1874. The ee value
of 3e was 92% determined by HPLC with chiralpak AD-H column (i-PrOH/hexanes: 8/92; flow
rate: 0.7 mL/min; A 254 nm); tg (major) 15.49 min; tg (minor) 24.61 min.
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(5R,65,9R,10R)-10-(3-bromophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3f):

White solid, Yield: 37%, mp 108-110 °C; [a]25.6 D= -109.7 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3543, 2919, 2850, 2357, 1715, 1557, 1496, 758 cm™!;
'H NMR (400 MHz, CDCl3): 6 7.64-7.61 (m, 2H), 7.41-7.34 (m, 3H),
7.34-7.31 (m, 1H), 7.25-7.21 (m, 1H), 7.18-7.16 (m, 1H), 7.04 (t, 1H, J =
7.8 Hz ), 5.82 (td, 1H, J = 11.8, 4.5 Hz), 4.12 (d, 1H, J = 11.8 Hz), 2.88
(td, 1H, J = 14.1, 4.4 Hz), 2.61-2.50 (m, 1H), 2.44-2.38 (m, 1H), 2.27 (s,
3H), 1.70-1.65 (m, 2H), 1.21 (s, 3H); 3C NMR (100 MHz, CDCl;):
172.3, 160.6, 136.5, 132.0, 130.5, 129.0, 126.2, 120.2, 84.2, 72.2, 66.2, 45.7, 33.0, 27.1, 26.3,
17.7. HRMS (ESI) m/z: [M+H]" calcd. for C,,H»3;N304Br 472.0872; found 472.0874. The ee
value of 3f was 88% determined by HPLC with chiralpak AD-H column (i-PrOH/hexanes: 8/92;
flow rate: 0.7 mL/min; A 254 nm); tg (major) 12.38 min; tg (minor) 16.78 min.
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(S5R,65,9R,10R)-10-(4-bromophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3g):

White solid, Yield:42%, mp 105-107 °C; [a]25.6 D= -130.0 (¢ = 0.5 in
CH,Cl); IR (KBr): v 3566, 2920, 2341, 2359, 1715, 1496, 1076, 756, 690
\ cml; TH NMR (400 MHz, CDCl;): 8 7.63-7.60 (m, 2H), 7.44-7.35 (m, 3H),
O©NOZ 7.30-7.28 (m, 2H), 7.23-7.19 (m, 1H), 7.08 (d, 2H, J = 8.5 Hz), 5.79 (td, 1H,

J=11.8,4.4 Hz), 4.10 (d, 1H, J=11.8 Hz), 2.85 (td, 1H, J = 14.2, 4.4 Hz),
B 2.59-2.48 (m, 1H), 2.41-2.35 (m, 1H), 2.23 (s, 3H), 1.68-1.63 (m, 1H), 1.59

(s, 1H), 1.18 (s, 3H); 13C NMR (100 MHz, CDCl3): 8 172.4, 160.7, 137.2,
133.2, 132.2, 129.1, 126.1, 123.0, 119.8, 84.3, 72.2, 66.2, 45.5, 33.0, 27.0, 26.3, 17.7. HRMS
(ESI) m/z: [M+H]" caled. for C,,Hp3N304Br 472.0872; found 472.0874. The ee value of 3g was
94 % determined by HPLC with chiralpak OJ-H column (i-PrOH/hexanes: 8/92; flow rate: 0.6
mL/min; A 254 nm); tg (minor) 33.63 min; tg (major) 40.74 min.
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(5R,65,9R,10R)-10-(4-chlorophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3h):

., OH White solid, Yield: 54%, mp 100-102 °C; [a]25.6 D= -101.5 (¢ = 0.5 in

N / CH,Cl,); IR (KBr): v 3566, 2916, 2850, 2357, 1715, 1595, 1093, 863, 690
Ph/l{l\”s‘ : cm'; 'TH NMR (400 MHz, CDCl3): 6 7.65-7.62 (m, 2H), 7.42-7.37 (m, 2H),
0©N02 7.25-7.19 (m, 1H), 7.16-7.14 (m, 4H), 5.82 (td, 1H, J=11.8, 4.4 Hz), 4.14

(d, 1H, J = 11.8 Hz), 2.86 (td, 1H, J = 14.2, 4.4 Hz), 2.61-2.50 (m, 1H),
2.43-2.37 (m, 1H), 2.26 (s, 3H), 1.75 (s, 1H), 1.70-1.65 (m, 1H), 1.19 (s,
3H); 13C NMR (100 MHz, CDCl5): 6 172.4, 160.7, 137.1, 134.8, 132.7,
129.2, 129.1, 126.1, 119.8, 84.4, 72.2, 66.3, 45.5, 32.9, 27.0, 26.2, 17.7. HRMS (ESI) m/z:
[M+H]" caled. for C,,Hp3N304C1 428.1377; found 428.1381. The ee value of 3h was 92%
determined by HPLC with chiralpak AS-H column (i-PrOH/hexanes: 6/94; flow rate: 0.6
mL/min; A 254 nm); tg (major) 32.41 min; tg (minor) 54.37 min.

Cl
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(5R,6S5,9R,10R)-10-(4-fluorophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3i):

White solid, Yield: 80%, mp 81-83 °C; [a]25.6 D= -118.3 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3546, 2916, 2850, 2358, 1715, 1695, 1371, 1163, 1034,
915, 691 cm!; 'TH NMR (400 MHz, CDCl): 8 7.61-7.59 (m, 2H), 7.38-7.34
(m, 2H), 7.22-7.17 (m, 3H), 6.87-6.83 (m, 2H), 5.80 (td, 1H, J = 11.8, 4.4
Hz), 4.12 (d, 1H, J=11.8 Hz), 2.84 (td, 1H, J = 14.1, 4.4 Hz), 2.59-2.48 (m,
1H), 2.40-2.35 (m, 1H), 2.24 (s, 3H), 1.69 (s, 1H), 1.67-1.62 (m, 1H), 1.17
(s, 3H); 3C NMR (100 MHz, CDCl;): 6 172.5, 162.7 (d, 'Jcr = 248.0 Hz)
160.9, 137.1, 129.9 (d, *Jcr = 3.26 Hz), 129.1, 126.1, 119.9, 116.0 (d, 2Jcr = 22.0 Hz), 115.9,
84.5,72.1, 66.4, 45.3, 32.9, 27.0, 26.3, 17.7. HRMS (ESI) m/z: [M+H]" calcd. for Cy,H,3N304F
412.1673; found 412.1672. The ee value of 3i was 90% determined by HPLC with chiralpak AS-

H column (i-PrOH/hexanes: 8/92; flow rate: 0.7 mL/min; A 254 nm); tg (major) 24.78 min; tg
(minor) 41.21 min.
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(5R,65,9R,10R)-10-(3-chlorophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3j):

White solid, Yield: 54%, mp 95-97 °C; [a]25.6 D= -131.2 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3587, 2916, 2850, 2356, 1715, 1694, 1455, 1371,
1034, 738, 696 cm’!; 'H NMR (400 MHz, CDCl;): § 7.60-7.58 (m, 2H),
7.39-7.35 (m, 2H), 7.22-7.18 (m, 2H), 7.17-7.14 (m, 1H), 7.10-7.08 (m,
2H), 5.81 (td, 1H, J = 11.8, 4.5 Hz), 4.11 (d, 1H, J = 11.8 Hz), 2.85 (td,
1H, J=14.2, 4.4 Hz), 2.58-2.48 (m, 1H), 2.42-2.37 (m, 1H), 2.25 (s, 3H),
1.68-1.63 (m, 2H), 1.18 (s, 3H); '3C NMR (100 MHz, CDCl3): & 172.3,
160.7, 137.1, 136.2, 134.8, 130.2, 129.1, 129.0, 126.2, 120.1, 84.2, 72.2,
66.1,45.7, 33.0, 27.1, 26.3, 17.7. HRMS (ESI) m/z: [M+H]" calcd. for C,,H,3N30,4Cl1 428.1377;
found 428.1377. The ee value of 3j was 90% determined by HPLC with chiralpak AD-H column

(i-PrOH/hexanes: 8/92; flow rate: 0.7 mL/min; A 254 nm); tg (major) 12.18 min; tg (minor) 16.53
min.
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(5R,65,9R,10R)-6-hydroxy-4,6-dimethyl-9-nitro-10-(4-nitrophenyl)-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3k):

White solid, Yield: 53%, mp 159-161 °C; [a]25.6 D= -117.0 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3566, 2916, 2849, 1715, 1695, 1348, 740 cm!; 'H
NMR (400 MHz, CDCl;): 6 8.03 (d, 2H, J = 8.8 Hz), 7.61-7.59 (m, 2H),
7.42-7.35 (m, 4H), 7.23-7.20 (m, 1H), 5.86 (td, 1H, J = 11.7, 4.5 Hz), 4.29
(d, IH, J = 11.7 Hz), 2.86 (td, 1H, J = 14.1, 4.5 Hz), 2.62-2.51 (m, 1H),
2.45-2.40 (m, 1H), 2.25 (s, 3H), 1.80 (s, 1H), 1.73-1.67 (m, 1H), 1.20 (s,
NO, 3H); 13C NMR (100 MHz, CDCl;): & 172.0, 160.4, 148.1, 141.8, 136.9,
129.2, 126.3, 124.1, 119.6, 84.0, 72.1, 66.1, 45.7, 32.9, 27.0, 26.2, 17.7.. HRMS (ESI) m/z:
[M+H]* caled. for CyHp3N4Og 439.1618; found 439.1621. The ee value of 3k was 90%
determined by HPLC with chiralpak AD-H column (i-PrOH/hexanes: 10/90; flow rate: 1
mL/min; A 254 nm); tg (minor) 10.04 min; tg (major) 13.44 min.
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SISC Chromatography Data System

e 1139. CHR 4-NOZ, chr AD-H,90:108:1,2540n, inl
SISC Chromatography Data System Injection ESLT 18 00" Ticess1i38 58 o
4.OR 4-NO2, rac A 106: 1, 254nm, 1l Pelat Dat 6-07-13 Time:17:36:57
*In aseter”
W Down Slope= 30 , Minimum width= 10.00 sec , Seasitivity= 6 points
Time Eveat = 0.000 to 2000.000 min. Minisum = 0 uy"sec
ket R W e me Belmt e bae o
[ Come. (v sec) -
ns ool ) 0 o L3RRS 4.2 27.3522 5188 "»
e o S e e somi H
" a - = s
0000 2045600 ] 800 [
] ‘ g ‘
a0 e endbnnbendimedd 3
i : : : : : :
LR ; CONNURRN: YOO WA VU 400
: : : : ; Z > |
; : ; : ; : E
> el ; : ;
1. Il ; ; : : 200 - ‘
b K comer et e S, [ \ A
: : : ; g | : ] : : : :
l | ' ' ' g : :
1l e e e e T [ A N N
\‘\ NN Jls EX '
T T T T T T T T T T
5 10 15 20 25 30 35 40 45 50
1 15 2 25 35 A 45 5 minute
minuts Operator: nager:

(5R,65,9R,10R)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-10-(thiophen-2-yl)-2,3-
diazaspiro[4.5]dec-3-en-1-one (31):

White solid, Yield: 53%, mp 72-74 °C; [a]25.6 D=-100.3 (¢ = 0.5 in
CH,CL); IR (KBr): v 3567, 2916, 2850, 2427, 1696, 1552, 1295, 739
cm'; "H NMR (400 MHz, CDCly): 8 7.69-7.67 (m, 2H), 7.39-7.35 (m,
2H), 7.21-7.19 (m, 1H), 7.08-7.07 (m, 1H), 6.90-6.89 (m, 1H), 6.79-
6.77 (m, 1H), 5.77 (td, 1H, J = 11.7, 4.5 Hz), 443 (d, 1H, J = 11.7
Hz), 2.78 (td, 1H, J = 14.1, 4.4 Hz), 2.57-2.46 (m, 1H), 2.37-2.31 (m,
1H), 2.27 (s, 3H), 1.81 (s, 1H ), 1.65-1.60 (m, 1H), 1.18 (s, 3H); 3C
NMR (100 MHz, CDCl;): 6 172.3, 160.9, 137.4, 136.1, 129.0, 127.1, 125.9, 125.7, 119.8, 85.8,
72.2, 66.7, 41.2, 32.7, 27.0, 26.3, 17.6. HRMS (ESI) m/z: [M+H]" caled. for CyyH»N304S
400.1331; found 400.1333. The ee value of 31 was 70% determined by HPLC with chiralpak AD-

H column (i-PrOH/hexanes: 8/92; flow rate: 0.7 mL/min; A 254 nm); tg (major) 13.74 min; tg
(minor) 22.53 min.
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SISC Chromatography Data System SISC Chromatography Data System

mvV
mV

(5R,6S5,9R,10R)-6-hydroxy-4,6-dimethyl-10-(naphthalen-2-yl)-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3m):

White solid, Yield: 56%, mp 100-102 °C; [a]25.6 D= -122.8 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3565, 2919, 2356, 2329, 1715, 1695, 1496, 750 cm’!;
'"H NMR (400 MHz, CDCly): 6 7.70-7.62 (m, 4H), 7.55 (d, 2H, J = 7.8
Hz), 7.40-7.38 (m, 2H), 7.33-7.29 (m, 3H), 7.19-7.15 (m, 1H), 5.95 (td,
1H, J=11.8, 4.4 Hz), 4.30 (d, 1H, J=11.8 Hz), 2.90 (td, 1H, J=14.2, 4.4
Hz), 2.65-2.54 (m, 1H), 2.43-2.37 (m, 1H), 2.25 (s, 3H), 1.68 (s, 1H), 1.66-
1.64 (m, 1H), 1.19 (s, 3H); '3C NMR (100 MHz, CDCl;): & 172.8, 161.0,
137.2,133.4, 133.3, 131.6, 129.0, 128.1, 127.7, 126.5, 126.5, 126.0, 120.0,
84.7, 72.3, 66.4, 46.4, 33.0, 27.2, 26.3, 17.7. HRMS (ESI) m/z: [M+H]" calcd. for C,sH,6N304
444.1923; found 444.1924. The ee value of 3m was 90% determined by HPLC with chiralpak

AD-H column (i-PrOH/hexanes: 5/95; flow rate: 0.5 mL/min; A 254 nm); tg (major) 47.39 min;
tg (minor) 58.29 min.
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SISC Chromatography Data System

SISC Chromatography Data System
aphthyl chr,95:5 ,H:1,254mm,0. 5o

a2

mV
mv

200

5 ] 100 150

(5R,65,9R,10R)-10-(benzo[d][1,3]dioxol-5-yl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3n):

White solid, Yield: 51%, mp 99-101 °C; [a]25.6 D= -107.4 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3586, 2916, 2849, 1695, 1715, 1495, 1244, 1038,
928, 756 cm!; 'H NMR (400 MHz, CDCls): & 7.63 (d, 2H, J = 7.6 Hz),
7.36 (t, 2H, J= 7.9 Hz), 7.19 (t, IH, J = 7.4 Hz), 6.70-6.66 (m, 2H), 6.56
(d, 1H, J= 8.0 Hz), 5.84-5.84 (d, 1H, J= 1.2 Hz), 5.81 (s, 1H), 5.71 (td,
o IH, J=11.8, 4.4 Hz), 4. 03 (d, 1H, J = 11.8 Hz), 2.81 (td, 1H, J = 14.2,
4.4 Hz), 2.56-2.46 (m, 1H), 2.37-2.31 (m, 1H), 2.24 (s, 3H), 1.68 (s, 1H),

1.64-1.60 (m, 1H), 1.15 (s, 3H); 3C NMR (100 MHz, CDCLy): & 172.6,
161.1, 147.8, 137.3, 129.0, 127.6, 126.0, 120.0, 108.6, 101.3, 84.8, 72.2, 66.5, 45.8, 32.9, 27.1,

26.3, 17.7. HRMS (ESI) m/z: [M+H]" calcd. for C,3H,4N;304 438.1665; found 438.1664. The ee
value of 3n was 94% determined by HPLC with chiralpak OJ-H column (i-PrOH/hexanes: 8/92;
flow rate: 1 mL/min; A 254 nm); tg (minor) 44.01 min; tg (major) 54.89 min.
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sisc Chromatography Data System SISC Chromatography Data System

Ulliulm 14.(RR 2 F c,0 B, 92:8H:1,254na, 1a1 Fl !Dlﬁl) m.(E] -Pipes 1 n ﬂlE 92:80:1, 25408, 1ul
n Dat e:2016.47-07_ Time: ls:u L { .07 Tines
+f l’

S
» Down Slp! 30 , Wininum width= 10.00 sec , S asitivity= 6 points

= 30 , Minimum width= m lu = Se sitivity= 6 points
v 0.000 to 2000000 min. Mininun area= 0 m's *P2000.000 mia. Kinizem areis
3 Pk mamc . Tt Aren Mecsl Belght  Belghtl  Base code M ke tmc Poak ma it e frs e el la code
[ Come. (vtace) £ Nia = ()
=5 L mem B el e n px] (- e e nhm i
Toeal ) ‘asToves ] Toaat = £ ..
350

@
o
5 54829 24869150

mvV

i : ; | 7
50 } 100 50 100 150
minute minute

(5R,6S5,9R,10R)-10-(6-chloropyridin-3-yl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (30):

White solid, Yield: 40%, mp 98-100 °C; [a]25.6 D= -219.0 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3547, 3058, 2916, 2850, 2363, 2344, 1715, 1456,
1024, 838, 739, 692 cm™!'; 'H NMR (400 MHz, CDCls): 4 8.24 (d, 1H, J =
2.5 Hz), 7.64-7.62 (m, 2H), 7.53-7.50 (m, 1H), 7.40-7.36 (m, 2H), 7.24-
7.20 (m, 1H), 7.10 (d, 1H, J= 8.3 Hz), 5.78 (td, 1H, J=11.8, 4.5 Hz), 4. 18
(d, 1H, J = 11.8 Hz), 2.84 (td, 1H, J = 14.2, 4.4 Hz), 2.61-2.54 (m, 1H),
2.43-2.39 (m, 1H), 2.26 (s, 3H), 1.72-1.66 (m, 2H), 1.20 (s, 3H); 3C NMR
(100 MHz, CDCl;): & 172.0, 160.4, 152.1, 150.3, 137.0, 129.2, 126.3,
124.6, 119.6, 83.8, 72.1, 66.6, 45.7, 33.0, 30.0, 27.0, 26.3, 17.7. HRMS (ESI) m/z: [M+H]"
calcd. for C,;H,N404C1 429.1330; found 429.1333. The ee value of 30 was 94% determined by
HPLC with chiralpak OD-H column (i-PrOH/hexanes: 8/92; flow rate: 1 mL/min; A 254 nm); tg
(minor) 12.08 min; tg (major) 13.93 min.
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SISC Chromatography Data System SISC Chromatography Data System

S :AZ01607 m":sug ?Sulri'mild: 4: 31; 00-H,92:8, H:1,254am,1al
525

!
up Slp! pe= Misinum wldth= 10.00 sec , Sessitivity= 6 points L%
Thae Forat s 0.000" (o 500,000 aie: Hisinem areas 0 oy

W B tme  Pesk mame 1 it Area Aresh Belght  BelgheS  Base code
s -

s mem soss saoms "
w2 sLmm AT sz »

mv

; 7 ; v
P , P & 20 4o 0

Operator. Auditor: Manager
Operator: Auditor: Manager.

(5R,65,9R,10R)-2-(4-bromophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-10-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3p):

White solid, Yield: 67%, mp 79-81 °C; [a]25.6 D= -156.0 (¢ = 0.5 in
CH,Cl,); IR (KBr): v 3590, 2917, 2850, 1698, 1548, 1490, 1364, 703 cm-
I, TH NMR (400 MHz, CDCl3): & 7.55-7.53 (m, 2H), 7.47-7.44 (m, 2H),
7.15-7.15 (m, 5H), 5.81 (td, 1H, J=11.8,4.4 Hz), 4. 11 (d, 1H,J=11.8
Hz), 2.82 (td, 1H, J = 14.2, 4.4 Hz), 2.59-2.48 (m, 1H), 2.40-2.35 (m, 1H), 2.24 (s, 3H), 1.75 (s,
1H), 1.66-1.63 (m, 1H), 1.15 (s, 3H); 13C NMR (100 MHz, CDCls): 6 172.6, 161.3, 136.3, 133.9,
132.0, 128.9, 128.8, 121.1, 118.8, 84.4, 72.1, 66.5, 46.1, 33.0, 27.1, 26.3, 17.7. HRMS (ESI)
m/z: [M+H]" calcd. for Cy,H,3N30,4Br 472.0872; found 472.0875. The ee value of 3p was 90%
determined by HPLC with chiralpak AD-H column (i-PrOH/hexanes: 8/92; flow rate: 0.7
mL/min; A 254 nm); tg (major) 14.36 min; tg (minor) 23.14 min.

2
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SISC Chromatography Data System
c.4-Br one, AD-H,92

8.H:1,0.7nl ,254mm

ty= 6 points

SISC Chromatography Data System

Filc:A201511101110
e date:2015

11:16:54
18:20

Chr 4-Br pyaz,AD-H,92:8 H:T, 254nm

10.00 scc

0.7ml

. Semsitivity= 6 points
sco

rea= 0 uv
b [w‘::'?: Nﬂl:t; Beight$  Basc code Tait Ew.c.;: Areah Kgilﬁ Beightd  Base code
A 880 B 068 RS 8RN [ e TRORE B i
Total 0.0000 M40 66,3375 40323953 7312064
800 E 2 i :
300~ H !
H
3
250 s
§ 800
&
8
200~ iH.
2 150 = B0
E
100
200~
4
3
]
o
T T T T T T
20 40 0 80 50 100
minute minute

'H and '3C NMR spectral copies:
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(5R,6S5,9R,10R)-6-hydroxy-4,6-dimethyl-9-nitro-2,10-diphenyl-2,3-diazaspiro[4.5]dec-3-en-

1-one (3a):

7.5986
7.5789
7.3752
7.3562
7.3361
7.2097
7.1928

N2

M oo NT
NO o~ o~
VW o oS
H @®@®o
S BB

5 8286
5.8176
4.1410
4.1116
2.8954
2.8845
2.8601
2.8492
2.8244
2.8136
2.5981
2.5875
2.5666
255167,

W

.5328

5255
2.5022
2.4917
2.3929
2.3862
2.3745%5
2.3619
2.3553
2.2457

(e

.7365
1.6576
1.1676

Current Data Parameters
NAME ~ NSMVK Pyrazolmcme

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 115092;

Time

INSTRUM

PROBHD 5mm EIBO BB-1H
PULPROG 2930
SOLVENT cDciz
NS [}

Ds 0

SwWH 7248 377 Hz
FIDRES 0.221142 Hz
AQ 22609921 sec
RG

ow 69.000 usec
DE 6.50 usec

TE 297.0 K
D1 2.00000000 sec
TDO 1

9 8 & 4 2 0 ppm
=[x o o | [wfea|w)] [olo] [o
w(l=|e 5 ~ o ) = e I
oo~ =3 (=] sl B k= (=] [&] o~ =2
~llev | = = O |- il (=] [}
o © ooavomo
- (=] ~ O AN MO AORN ™ O~ B~
© s NSoa®O o SN d®N = e
- . - S VN A b=l o =M ™~
o - CTo®mwo i G AL R
-~ 0 MMNNNNN T~ ON O o ™M ~w ™~
- b= o D~ - O
T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 80 70 60 50 0 ppm

CHANNEL f1 =:
1H

NUC1
P1 14.40 usec

PL1 1.00 dB
SFO1 400.1324008 MHz

F2 - Processing parameters

Sl

SF 400.1300100 MHz
WD EM

SSB 0

LB OHz

GB ©

PC 1.00

Current Data Parameters
NAME  NSMVK P;razolinone

PROCNO 1

F2 - Acquisition Par;;\eters

\NSTRUM
PROBHD 5mm E!BD BE 1H
PULPROG zgpg30

TD 32768
SOLVENT cDci3
NS 251

DS 0

SWH 24038.461 Hz

FIDRES 0.733596 Hz
Q 0.6815

Al 744 sec
R 2

DW 20.800 usec
DE 6.50 usec
TE 297 1K

D1 2.00000000 sec

D11 0.03000000 sec
0 1

CHANNEL f1 = =
13C
9.00 usec
7.00 dB
100.6233325 MHz
= == CHANNEL f2 =
CPDPRG[2 waltz16
1
PCPD2 90.00 usec
PL2 1.00 dB
PL12 16.00 dB
PL13 9.00d

1
SFO2 400, 1316005 MHz

F2 - Processing parameters
Sl 32768

SF 100.6127493 MHz
EM

SS 0

LB 1.00 Hz

GB 0

PC 1.00
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(5R,65,9R,10R)-6-hydroxy-10-(4-methoxyphenyl)-4,6-dimethyl-9-nitro-2-phenyl-2,3-

diazaspiro[4.5]dec-3-en-1-one (3b):

o =D O [NE=)
[ RSIRp etier) R
)l 0 W & o ey
W@ AD e e @ @
o E

Current Data Parameters

NAME  NSMVK Pyrazolinone
EXPNO 131
PROCNO 1

F2 - Acquisition Parameters
Date_ 20151022

Time

INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 293

TD 32788
SOLVENT CDCI3
NS a6

= OH
SF s DS [}
N Y SWH 7246377 Hz
N FIDRES 0.221142 Hz
Ph AQ 2.2608921 sec
o ;i o RG 114
= < ow 69.000 usec
3b U DE 6.50 usec
S TE .
D1 2.00000000 sec
OCHy 0 1
P
PL1 1.80 dB
SFO1 400.1324008 MHz
F2 - Processing parameters
S
SF 400.1300087 MHz
WDw EM
SsB 0
LB 0 Hz
(<)) 0
PC 1.00
RN Jl_
T T T
@ i 6 Yy 0 pom
I |
\
o fr- i
o= oo
1 el =3
o @10 0
u N wao W [ld RS ] o o a Current Data Parameters
i i ® oo N D mo= 5 s il NenivS
- nwn o R . . EXPNO 37
" o NN - s~ WwNY " ] ~ PROCNO 1
— e A 0~~~ n m —
‘ \/ v I | \ / | ‘ ‘ F2 - Acquisition Parameters
Date_ 20151022
Time 17.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PSLPR
SOLVENT cociz
NS 847
DS 1]
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 198.09
Dw 20.800 usec
DE 6.50 usec
TE 2989 K
D1 2.00000000 sec
D11 0.03000000 sec
00 1
OCH,
Ll = CHANNEL 1
SFO1 100.6233319 MHz.
NUC1 13C
P1 10.00 usec
PLW1 47.50000000 W
= CHANNEL f2
SFO2 400.1316005 MHz
NuC2 1
CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.33750001 W
PLW13 0.27338001 W
F2 - Processing parameters
sl 32768
SF 100.6127477 MHz
wDw EM
SSB
LB 2.00 Hz
GB 0
PC 1.00
ki | " | . o —1 4 o
L N br o d e P 4 " ke o L
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(5R,6S,9R,10R)-6-hydroxy-4,6-dimethy
diazaspiro[4.5]dec-3-en-1-one (3¢)

9-nitro-2-phenyl-10-(p-tolyl)-2,3-

DN OVUMNOTATONNNYNECOTYOINNOYIORAOVOONRVEHMN=OMMEMNM ent Data Farameters
TNMNMNMNAMTOADMNONOCACOANNDONITOIRDFEEMUNNANATNOMONCOM MO K
MM EH OO TANTOOO MO TN HOALA NN T HOXTNITITNAANITRAOETDOITOTNON
LU\G‘-UMMMN —locmo\c\mmoﬂmcﬂr\oocﬂmmmmmmmnmmmmn—vmmmmmmmmaww
Ul 1o 2ol ko ! e oo\ommm .ﬁW<r‘<rN(\c\\NNWNNNNNN(\NNNNNNNNNRNHH

CHj
r T T T T T T T T T T
9 8 7 [ 5 4 3 1 0 ppm
[~ [© [N S Rl — WOl (w0 joy =3 <
o [t [ i | = | ~ a slolmlsls| 5 |
] by 4 P o = of—|al==] |5 &
AleilSleiled = - J iy P ) ) O
[ w0 TN NN @ Current Data Parameters
o @ NOMO DS wwwoww n N NAME SMVK
~ =} NMoLoRno mq‘”;gw = ‘Sﬂﬂ(‘:\’ﬁ’ EXPNO 23
* N . EEE R ~oN - 4
o — ®~o o an o - Lo e e PROCNO 1
by w MMM NN o0 N W wy M~ O
— — o @~~~ Y - M NN A F2- Acquusmanpavamelem
Date_ 016
NN /T T TV
INSTRUM spect
PROBHD 5 mm BBO BB-1H
PULPROG 2gpg30
SOLVENT [Soee
NS 118
24036.461 Hz
FIDRES  0.733596 Hz
AQ 4 sec
RG
DW 20,800 usec
: % 220K
NOz Di 2.00000000 sec
3 D11 0.03000000 sec
TDO 1

CHy

CHANNEL f1 =
13C
9.00 usec
7.00 dB
100.6233325 MHz

CHANNEL f2 =
CPDPRG[2 waltz16
NUCc2 1H
PCPD2 90.00 usec
PL2 1.80 dB
PL12 17.00 dB

PL13 0.00 dB
SFO2 400.1316005 MHz

Flz - P rocessing_,psram eters
SF 1006127476 MHz
WDW EM

D
8SB 0
LB 1.00 Hz
GB 0
PC 1.00

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



(5R,6S,9R,10R)-6-hydroxy-10-(4-isobutylphenyl)-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3d):

TR NMONAMANTAMNMOANDMNTMONACONYM AN YO IOTOTNRNOEE OO N MO~
TNV ACTOYTHONMOYH OO AN AN HNNNDOICEN AR OTHONODOATMOMWO ™00
VTN BLMA AN O OE~ VAR OO NMNONOEONTNADTNTCVANAON TN DN TN D Current Data Parameters
VWOV ANNAAAATA—TOONVDVOVXVE—ETOCVRODOEWVWWVMMIMMIMMONNTOOWOYL 00 A NAME NSMVK-:
~eeceeccEEEEEEEEEEE PO T TNNNNNNNNNNNNNNNNAAAAAAAAAA E{R(B’\C,ONO 31
Date_ 20151021
Time 15.38
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 32768
SOLVENT CcDCI3
NS 64
DS
SWH 7211.538 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG
NO; Bw
i3
3d b1
TOH
SFO1 400.1324008 MHz
NUC1 H
P1 12 90 usec
PLW1 15.00000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300108 MHz.
wDw EM
S8 O
LB 0Hz
GB 0
PC 1.00
T T T T T T T T T T
9 8 7 [ 5 3 2 1 0 ppm
i [on [eo |0}t - [ A (o [=o) [ole) (o] [e
@ | |ofoo [« -« o olw|o|m|o (ol o |0
ool |S = =2 =1 =31l (5] Q0 |y = =
AleilSleiled e - Ry B P ) B Y I 1
- o w oMM~
& B SoEpEes bl 28 Enhasan arent Dal Peremeters
. . 0 W0 NS N WO OHHMmS T~
o~ - NEHOOno d . XPNO 34
~ w0 TOMNN NN T OO LY MO WNN~ PROCNC 1
— — A A A A A A @~~~ - s MMONNNNA
F2 - Acquisition Parameters
Date_ 20151021
Time 15.45
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 32768
SOLVENT CcDCI3
N NS 509
\ DS 0
_N SWH 24038.461 Hz
Ph FIDRES 0.733596 Hz
NO, ag u,ﬁmém:‘ sec
DwW 20.800 usec
3d DE 6.50 usec
TE
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

= CHANNEL f1 ==:
100.6233319 MHz
13C

10.00 usec
47.50000000 W
= CHANNEL 2 ==
400.1316005 MHz

NUC2

CPDPRG[2 waltz16
PCPD2 90.00 usec
PLW2 15.00000000 W
PLW12 0.33750001 W
PLW13 0.27338001 W

F2 - Processing parameters
| 32768

SF 100.6127488 MHz

wow EM

S5B

LB 2.00 Hz

| | PC 1,00
ik sl 1 —— " w

ot

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



(5R,65,9R,10R)-6-hydroxy-10-(3-methoxyphenyl)-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3e)

RN OO N MNP NNIDNRT AN ONNOCETMONNDI NN HDNNATNR A= OO

OFFEO~EN AN TNATNO AN —AO—AONMONOON AN~ DONN AL TMOTNDDNM DR

A NMODNFOWTAF A AL TMAOHOT IO O TNDOINMNON AON®E QW ONWYT Mo Current Data Parameters

COMMMONA OO rR P E R YV I PRRXIDEHONNNPIREINDNDNDTTTOMMOMNOOOOOD 4 NANE NS 3

SRR OOV VVVLVVDOTTONNNNNNN NN NN NN NN Ao A -QE7C\°0 5
ROCH:

cquisition Parameters
A t 2
20160

60319

e T e VS e

INSTRUM
PROBHD

usec
usec

NUC1
Pl 12.90 usec
0w

PLW1
F2 - Processing parameters

8 MHz

,l

m;
o
&
w -
o
—

10 9 8 ppm
(o AR ATA S A
= o o =31 e ) o 1=
= 151 oo Sllelels| [ |
= o o Sllalalal Al e
& =8 Do ToT ® @ - WO ey ) w o ™ Current Data Parameters
~ o M AORN O ~ =M AN WO ~ @ < M~ W0 NAME N8 3
i i Sim o NN M - o S Hm o~ EXPNO 27
N @ n MO NN TSN e noow N FRocHo 1
— — A A A @~~~ e 2] - ™ NN —
F2 - Acquisition Parameters.
|V VAL 2 N A B IRV
Time 16.03
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
T 7
SOLVENT cDCl3
NS 2157
DS 0
SWH 24038.461 Hz
FIDRES ~ 0.733506 Hz
AQ 06815744 sec
RG 198.09
oW 20,800 usec
DE 6.50 usec
TE 2974 K
Di 2.00000000 sec
H;CO D11 0.03000000 sec
2e TO! 1
= CHANNEL f1 =

SFO1 100.6228298 MHz
13C

NUC1T
P1 10.00 usec
PLW1 47.50000000 W

CHANNEL f2 =:
SFO2 400.1316005 MHz
NUC2 H
CPDPRG[2 waltz16

PLW13  0.27338001 W
F2 - Processing parameters
S| 32768

SF 100.6127482 MHz
WDW EM

S88B 0

Le 2.00 Hz
GB 0

PC 1.00

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(5R,6S5,9R,10R)-10-(3-bromophenyl)-6-hydroxy-4,6-dimethy
diazaspiro[4.5]dec-3-en-1-one (3f):

7.6414
7.6383
7.6219
7.6196
7.6167
7.4153
7.4104
7.3968
7.3756
7.3451
7.3426
7.3405
7.3382
7.3250
7.3228

R e

Br

3f

s
=
&
™
~

7.3184
7.2543
7.2513
7.2482
7.2367
7.2326
7.2171

7.2139
7.1848
7.1651
7.0689
7.0492
7.0295
5.8638
5.8523
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~
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9-nitro-2-phenyl-2,3-

H AR = N O N O NN~ 00~ NN
T M O o O 0110 a0 i on L ol Current Data Parameters
5EL2EBERONRS0EE8EER e ek
L N NP N Je o i i PROCNO
\W%//‘W/ F2 - Acquisition Parameters
Date_ 20151003
Time 11.42
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

j) 32768

SOLVENT coci3

NS 24

D!

SWH 7211.539 Hz
0.220079 Hz

2.2719147 sec
198.09

69.333 usec
10.50 usec

298,
2,00000000 sec
1

CHANNEL f1 =:
400.1324008 MHz
1H

SFO1
NUC1

P1 12.90 usec
PLWA 15.00000000 W
F2 - Processing parameters
sl 1 6%64

SF 400.1300000 MHz
wDw EM

1.977

]

30.515

~-129.086
20.204

\

T~ 126.234
-_1

0.981

w»

—=84.230

1,122

77.230

7
™~72.202

-

—_—p6.219

0.969

——45.725

—33.036

_—27.145

761

T—~26.35

3.000

7.738

T
0 ppm

Current Data Parameters
NAME NSMVK-3
EXPNO 15
PROCNO 1
F2 - Acquisition Parameters
Date_ 20151003
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
zgpg30
2768

coci3
502
SWH
FIDRES
AQ
RG
Dw

24038.461 Hz
0.733596 Hz

0.6815744 sec

198.09

20.800 usec
DE 6.50 usec
TE
D1
D11
TDO

299.4 K
2.00000000 sec
0.03000000 sec
1

= CHANNEL f1 =:
100.6233319 MHz

SFO1
NUC1 13C

P1
PLW1

10.00 usec
47.50000000 W
= CHANNEL f2 =
400 13'1‘6005 MHz

SFO2
2

NU
CPDPRG[2
PCPD2

waltz16

90.00 usec
15.00000000 W
PLW12 0.33750001 W
PLW13 0.27338001 W
F2- F'rocessing parameters.
sl 32768
SF 100.6127465 MHz
WDw EM

2,00 Hz
1.00

SSB
LB
GB
PC

T
190 180

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

110

T
10

0

90




(5R,6S5,9R,10R)-10-(4-bromophenyl)-6-hydroxy-4,6-dimethy

diazaspiro [4.5] dec-3-en-1-one (3g):

N HN NI O ONIOROME O TN DT O YN T O TNNMTOOMN NN oD 0D
NDOBNNANENN N AN AN TN ASAON AN ACOOTORNADO- TN OO0 MO W@~
NN A TN NOEMM AN MINOAICONNNRDITNCSONNNHONAN R OMOE~INT MR ®
CRLETTINMNNNNNNNNASORBD - E—HOBBBEBBHOHNBOINMONONOWOOOVEN
e NOOVOVOTTANNNNNN NN NN NN NN A oo

Current

9-nitro-2-phenyl-2,3-

Data Parame

39
Br
T T T T T T T T T T
10 9 8 6 5 3 2 1 ppm
< [ f=|o)m = i o|felule) (@[] [
I e b e =} N |~ |=le| el |=
oo || |oifon =1 o o|[~lele] =] [
oalen |l =l - B 21| BB [ B B
Q g §32H35’8 SN~ O o <+ v ™ Current Data Parameters
@ ~ ANN A O® WMo o o — om NAME NSMVK
o o [N NIV Qo i e R EXPNO &
oot 0 @O N NN S WwN @ ] Mmoo~ FRQCHO 1
= = g R el N ] - ™o
F2 - Acquisi(ion Parameters
T N N/ T TV
‘ﬁme
INSTRUM
FROBHD 5mm BBO BB-1H
PULP
768
SOLVENT €DCI3
NS 17909
DS 0
SWH 24038461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 192
NO ow 20.800 usec.
2 DE 6.50 usec
TE 2976 K
D1 2.00000000 sec
D11 0.03000000 sec
3g D 1
Br
CHANNEL 1
13C
P1 9.00 usec
PL1 7.00 dB
SFO1 100.6233325 MHz
CHANNEL f2
CPDPRG[2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 1.80 dB.
PL12 17.00 dB
PL13 0.00 dB
SFO2 400.1316005 MHz
Ez— Processing parameters
I
SF 1006127477 MHz
WDwW EM
SSB
LB 1.00 Hz
GB
PC 1.00
T T T T T T T T T T T T 1 ! T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(5R,6S5,9R,10R)-10-(4-chlorophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3h):

D HOTHOY AP OMNMITRANYENOOTANMNAOANTANN = TTONE MDD T D =T
CEMUDMBOA BN MEMTTNRNA - NNOLMTABOBO N0 <D ODHMN BN NS DN DO @D Current Data Parameters
N ANNNHHONNO O~ FENUNTNN AN CNTNITMACONDMMONONMNDO 0@ D0
OO TTTTMMMA NN NN NN NN A D ®DDDO 300 0®D N D WDO O EQMEO NSMVK-3
T e e e o e ol o S e T T I T TR I o U g g PROCNO 1
W% W W F2 - Acquisition Parameters
Date_ 20151005
Time 22.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG
SOLVENT CDCI3
NS 32
Ds 0
SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
R 401
3h oW 69.333 usec
DE 10.50 usec
TE 298.5 K
Cl D1 2.00000000 sec
TDO 1
== CHANNEL {1 =:

SFO1 400.1324008 MHz
NUGC1 1H

P1 12.90 usec
PLW1 15.00000000 W
F2 - Processing parameters.
SI

SF 400.1300000 MHz
‘wbow EM

SSB 0

LB OHz

GB 0

PC 1.00

©
-
i
& -
5}
w4
[N}
o4
e}
<}
2

o]~ o = ol [~[w]m]  [n]o] [e
wl=l= | = < o [a|o|s|  [efe| |
alolo|e =) — o [olole| [l |
L M B — - ol l=l=lal  lelal e
o 0 0w o
a2 BOLISIS Q0o ot o © moo0 o Cuarant Dain Peremelors
- ~ OO ® TSSO - I @® WX O
5 . =% TN A O " s oo © EXP! 4
o o Ee NGO S o L b ey PROCNO 4
~ w0 0@ NN N N NG R v NG
n T UV TO 0T PR b Tl giel i F2 - Acquisition Parameters
| | \\\ V/ / \ / | | | \/ ‘ Date_ 20151005
Time .4/
INSTRUM spect
PROBHD 5 mm PABBO BB/
%JLPROG pg30
SOLVENT CDCI3
NS 500
DS 0
SWH 24038.481 Hz
FIDRES 0.733598 Hz
AQ 0.6815744 sec
R .09
DWW 20.800 usec
DE 6.50 usec
TE 298.2 K
3h D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
cl = CHANNEL f1 =
SFO1  100.6233319 MHz
g?m 13C

10.00 usec
PLW1 47.50000000 W

CHANNEL f2 =:
400.1316005 MHz
UK 1H
CPDPRG[2 waltz16

F2- Pmcessmg parameters
] 32768

SF 100.6127483 MHz
wow EM

SSB

LB 2.00 Hz
GB 0

PC 1.00

el h

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(5R,6S5,9R,10R)-10-(4-fluorophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3i):

DTN NNOYHGEMNNOTMNEONFOON R NOOEMATNITMOATTRDANNDEOONM
PO E OO TEN M TNE PR FEMOTNOENMAPNRTTMNOMNONNIND TR~ MLO 0D 0@
A AT NORR MM NON ST AR~ TN AONDOONNNNIDBONNO~OON TR (~O Current Data Parameters
CONMOOANNA I REIDOEN OB NONNNNDHTTTMMMMMO N0 W00 NAME  NSMVK Pyrazolinone
S m e A s s i e i N G M AN A e T
e N e £2_ e parsmaes
te 20151017
23 .4
INSTR M spect
PROBHD 5 mm BBO BB-1H
PULPROG 2930
SOLVENT CcDCI3
NS 1
bs
SWH 6.377 H:
FIDRES 0 221 142 Hz
AQ 22609921 sec
R 114
ow 69.000 usec
DE 6.50 usec
TE 296.7 K
D1 2.00000000 sec
TDO 1
CHANNEL f1 =
NUC1
P 1440 uSBC
PL1
§FO1 4001324008 akz
Flz - Proeess‘iré% parameters
SF 400.1300091 MHz
WDW EM
ssB 0
LB 0Hz
GB ©
PC 1.00
L * W J -
r T T T T T T T T T T
9 8 7) 6 5 4 3 2 1 0 ppm
=|[]] [o = o) o|[=[eln] [ole] [»
o< lo| |e =] < of [z fe| |o|| |0
lel2] | =3 =) Sllelel=| ol |o
llealen] 1= - - J | e ) PIV) R P
o nod Do~ TN DM
o Yo ®D TN N 0O 0~ o Il B | Current Data Parameters
w owne AN H® D T oy 0oy © @ =~ NAME NSMVKPyrazao\mcne
ce e R R NRE =] aom o~ EXPNO
N oo ~O MRV e N . e .
~ WwOOo N NN T oo wn N ~o PROCNO |
e g Ao A e - M NN
F2 - Acquisition Parameters
2SN N2 R
Time 23. 58
INSTRUM pect
PROBHD 5mm EBO BB-1H
%LPROG 29pg30
SOLVENT cociz
NS 60°
D:
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 06815744 sec
N RG
) DwW 20.800 usec
N DE 6.50 usec
Ph” TE 296.5 K
z D1 2.00000000 sec
~ D11 0.03000000 sec
0] NO, o0 ‘
3i CHANNEL f1 =
Ui 13C
P1 9.00 usec
PL1 7.00 dB
F SFO1 100.6233325 MHz
NUC2 H
PCPD2 90 DU usec
PL2
PL12 1700 dB
PL13
SFO2 400.1315005 MHz
F2 - Pracessing parameters
Ell 32768
SF 100.6127491 MHz
wow EM
ssB 0
LB 1.00 Hz
GB 0
PC 1.00

T T T T T T T T T T T T T T T T T T T T
150 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(5R,6S5,9R,10R)-10-(3-chlorophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3j):

TOUCNNNIODMOOE NV ERMNOFRMNMAOATAIFLITOTTEFNNOVWIAINAC AL NAOOT AN
FOVOHOURNAVIVMATINIOVIOIOOTMAXMNNNAA~OAATONMANNFMOEO™ O current Data Paramete
COMACUNOOFVNITTOOTMNHOXFMOCOXIUNTNHLOLMNNANHOOSOO@RMESWN@E O mMD

COOOMO AN AAAA A A AODDDDO M~ HADDODDOONOWODTTTTMOMMN OO0 D000 E
DN T FTANNNNNNNNNNNNNNNNNNNNN A A A A A

s T T —

CHANNEL f1
1 400.13240

Pl 1
PLW1 15.0000

F2 - Processing parameters
16384

E— [
T T T T T T T T T T
9 8 7 6 & 4 3 2 1 0 ppm
e[ o) o ] o] feufeafin — <
ooy |l [m =3 £ o |~ oo f=r I o
—lo|c|o o o — | |o|o|o ] o
el lealo |~ — —~ ol l=l—ley I I
o o WM DM N
0 o oMW TNMW ~ooMmS W r~ s i Current Data Parameters
« — — — ] :
: '; r_f:jzo\zzo szmmg =) 8 :m r‘-’] NB(AQHNEO NSMVKPwazohnone
~ w M NN NN L~ O N O w L i I o PROCNO 1
— — Hed A Ao @~~~ - MoNN o
F2- ADQL!ES\!IOF\ Parameters
D 20151015
INSTRUM
PROBHD 5mm EBO BB-1H
?gLF‘ROG 2gpg30
SOLVENT CDCI3
NS 2018
DS
SWH 24038.461 Hz
FIDRES 0.733596 Hz
AQ 0.6815744 sec
RG 8192
ow 20.800 usec
DE 6.50 usec
z DT 200000000
5 X sec
NO, D11 0.03000000 sec
1
= CHANNEL f1 =
Cl 13C
3 P1 9.00 usec

PL1 7.00 dB
SFO1 100.6233325 MHz

CHANNEL f2 =
CPDPRG[2 waltz16

2 1
PCPD2 90.00 usec
pPL2 1.80dB
PL12 17.00 dB
PL13 20.00 dB

SFO2  400.1316005 MHz
F2 - Processing parameters
sl 32768

SF 100.6127470 MHz
WDW EM

SsB 0

LB 1.00 Hz
GB

PC 1.00

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(5R,6S,9R,10R)-6-hydroxy-4,6-dimethyl-9-nitro-10-(4-nitrophenyl)-2-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3k):

OO O AN O O AT AONNNOONMNMONITONDN A AT A MMITMO OO SO F N~
MMM EE NN T T NOON AN AO A TONADNANNA AR OO~ OACANDNN SN T Current Data Parameters
NAFTNAA NN NN AOO D NITN ADONONMNMANARDNDNADNTONALONO AN O @D
HHOCOLUNTTIMMOMANNADDDXXMNONDOEOEEOODNW NN TP TND OO EQMEO NSMVKPyrazDhnone
00 @ 0@ = M= (= [~ [~ [~ 0~ [~ [~ (= [~ &) 1) 6 1) W4 <P ST O8O O OV O 08 O O3 O O 08 O3 00 O €8 O € O O O O Ot ettt PROCNO 1
W% W \%&MM%/’WJ F2 - Acquisition Parame&els
Date_ 20151017
Time 2219
INSTRUM Spi
PROBHD SMMBEOBE1H
PULPROG zg'
D
SOLVENT CDCI3
NS 64
0
7248.377 Hz
FIDRES 0.221142 Hz
Al 2609
Ri
bW ©69.000 usec
DE 6.50 usec
TE 296.3 K
3k NO D1 2.00000000 sec
2 TDO 1
= = CHANNEL f1 ==:
NUC1
P1 14.40 usec
PL1 1.8
SFO1 400.1324008 MHz
52 - Processing parameters
|
SF 400.1300078 MHz
wow EM
SSB 0
LB OHz
GB 0
PC 1.00
U i i
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
w|  [o]e]= o ) o (o] [en] o] <
by I 1 o} =) o S| |m=| |e]m By
| o |wf= =] ) SllS|=le| (o= o
Al Sl = B I 1) N (R P24 P o
— ~ O HeHMMOowmTo
® B § EidsBace Ngdagn 8 BEE et Oata parameters
J 1 WoneO ey EBanon e Lo NAME  NSMVK Pyrazolinone
o~ o W ALY TTO e e e e . L . EXPNO 120
~ © T TN N S TS~ eN W w N PROCNO 1
- - - e @O EY NN
F2 - Acquisition Parameters
Date 20151017
Time_
INSTRUM

PROBHD. 5 mm 550 B8.1H
PULPROG 24pg30

T
SOLVENT CDCI3
NS 1741

DS 0

SWH 24038.461 Hz

FIDRES 0.733596 Hz

AQ 0.6815744 sec

R 192

ow 20.800 usec

DE 6.50 usec

TE ..

D1 2.00000000 sec
3K D1 0.03000000 sec

NO, 1

7.00 dB
SFO1 100.6233325 MHz

HANNEL 12 ==
waltz16
1H
90.00 usec
pPL2 1.80dB
PU 2 17.00 4B

0.00 dB
SFOZ 400.1316005 MHz
gf - Processing parameters
SF 1006127486 MHz
wbw EM
SSB 0
LB 1.00 Hz

GB 0
PC 1.00

| ) i .

T T T T T T T T T T T T T T T
0 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

o
-
w4

T T T
190 180 170 160
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(5R,6S5,9R,10R)-6-hydroxy-4,6-dimethy
diazaspiro[4.5]dec-3-en-1-one (31):

-9-nitro-2-phenyl-10-(thiophen-2-yl)-2,3-

NI OINVINANMANNEIT AV AR TN IO NCONOIRNROITANDT OO OD

DANMAN TN ANORNONDOBVOOANNDTMOETNONRNOMOTONNDBE OO Mt O

QOO LR ONN VDN ONTNNNNCSNTDITMNAONLYVITOONCDTIMNNASAOD oo fata paramet

PPOLEMMNMNHOORRE RN EREEEESTROCCEERNNNTTNMMNOMNVOOBOW OO LIt Data Farametars
. - NS

EE R R R VYOOIV T TANNNNNNNNNANNNNNNENNA Ao Ao oo

e R R et

T
9 8 7 6 5 4 3 2 1 0 ppm

o[ w0 Jooeu|en [ —[=[0|0] |=]=] [e
ofo|se]e (== o oy ofololof |~fm] |2
o [0 |||l — =] Sl=lolo| [~f=] o
el =l | |~ Al |al=l e
P S SAnS88F nwoome o moo o Cument Data Parameters
el = THS A~ ® @ =N WM o Zwaq o NAME NS 3
. r:; r\.x‘olo\.r\.u';u';o\. O NN O N o~ -~ om v EXPNO 13
= © R I ! 0o~ 0o 0 e R ERIONG d
— — A @ -~ R RS R .
F2 - Acquisition Parameters
| NN/ /| | TV e
Time
INSTRUM spect
PROBHD 5mm PABBO BB/
PULPROG 20pg30
SOLVENT CDCI3
NS 732
SWH 8 461 Hz
FIDRES 0 733596 Hz
AQ 06815744 sec
RG 198.09
bW 20.800 usec
DE 6.50 usec
TE 2974 K
D1 2.00000000 sec
o1 0.03000000 sec
TOO 1
= = CHANNEL f1 =
SFO1 100.6228298 MHz
NUC1 13C
P1 10.00 usec
PLW1 47.50000000 W
= CHANNEL f2 =:
Sl 400.1316005 MHz
NUC2 1H
CPDPRG[2 waltz16
90.00 usec
PLW2 15.00000000 W
PLW12 0.33750001 W
PLW13 0.27338001 W
F2 - Processing parameters
8l 32768
SF 100.6127491 MHz
wow EM
ssB 0
LB 2,00 Hz
GB o
l 1 PC 1.00
" . " - " . o b T " L o~
W Wbyl " L y

T T T T T T T T T T T T T T T T T T T T
1920 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



(5R,6S,9R,10R)-6-hydroxy-4,6-dimethy
diazaspiro[4.5]dec-3-en-1-one (3m):

10-(naphthalen-2-yl)-9-nitro-2-phenyl-2,3-

OO DO MO DN DOD D O D N DD )N O i [~ 0 03 4 B 0D O =D N 0O~ @O~
O MY NENOCHOONOENNONMNTN TN E R ONOENNNENDTNNNNDO O N T T Current Data Parameters
OO!L‘:\DQ‘N\O_Q‘OOG\'J)-"):\IG\QOOLO\D!)G\Q\DJ)MN—1(0\“")—<Or-\5;—<otﬂﬂ)w\r-M(f)N(\l—AOC\G\In(nLO!)LQQ‘E\ NAME NMVKPY(EZD‘IHOI’IE
FRBe80ndSImmamdmda mma\mc:mmmmmmmm\vmmmmmvv:vv:v:v:q-rﬂ.‘m.r\fuiui\g.m.uzﬁ LU
~ = e e © e N N N N N ENE RN ENE - PROCNO &
F2 - Acquisition Parameters
Date_ 20151021
Time_ 15.05
INSTRUM spect
PROBHD 5 mm aao BB-H
PULPROG 2930
T 32768
SOLVENT cDCi3
N 1
DS 0
z SWH 7246.377 Hz
o = FIDRES _ 0.221142 Hz
NO, AQ 2.2609921 sec
RG 181
ow 69.000 usec
DE 6.50 usec
3m TE 2964 K
D1 2.00000000 sec
DO 1
= CHANNEL f1
14.40 usec

PL1 1.80 dB
SFO1 400.1324008 MHz

F2 - Processing parameters
16384

Sl

SF 400,1300118 MHz
‘wow EM

SsB 0

LB OHz

GB o

PC 1.00

o
@
<]
&
o
s
w -
™
o

0 ppm
AAARN A A ( LID ()
bl il ol 1= = oo < 0| oo o|oy [0 <1 ™
oo |o|o|S E3 o | olole|  |ale| o
el letlenl = = = ol lol—l~ ~lol |
o n NHPWVDWD WYY MmN
= = PAOMNASL O ®E OO O~ < T oN W Current Data Parameters
= = HoanendERanS Chasm s = Sam = a HAME NSWVE Pyrazaincne
o~ — FOMEAOOOS OO0 O e . ™~ EXPNO
o~ w I R R R N R R R ] T-ON w0 Mo~ 5 PROCNO 1
- - i el il R ek el o~~~ 0 = M oNN - o
F2 - Acquisition Parameters
Date. 20151023
Time
INSTRUM
PROBHD 5mm EBD B8B-1H
ggLPROG 2gpg30
SOLVENT CDCI3
NS 154
DS 0
SWH 24038.461 Hz
s FIDRES 0.733596 Hz
Ph AQ 06815744 sec
RG
oW 20.800 usec
DE 6.50 usec
TE .
3 D1 200000000 sec
m D11 0.03000000 sac

7.00 dB
SFO1 100.6233325 MHz

= CHANNEL f2 =
CPDPRG[2 waltz16
NUC2 H
PCPD2 90 DO usec
PL2 1.8l
PL12 17 00 dE

PL13 0.00

SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 1006127448 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB 0
PC 1.00

T T T T T T T T T T T T T T T T T T T T
190 180 170 180 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



(5R,6S5,9R,10R)-10-(benzo[d][1,3]dioxo0l-5-yl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-

diazaspiro[4.5]dec-3-en-1-one (3n):

O TACNNNNA OO TNOONMNMAITANDTANTONO

A b s L bt B e

VNFOYONONTMHOOFACTWTTNONW S N~

QDoaaoa:ooaor-mnmm¢qmmmmmmmw\owwwwm,—<

St e o A N N S e e

&;“&W‘W K
Date_

12.14
spect

PABBO BB/

NO,
3n
o]
o—/
15.00000000
Processing parameters
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(5R,65,9R,10R)-10-(6-chloropyridin-3-yl)-6-hydroxy-4,6-dimethyl-9-nitro-2-phenyl-2,3-

diazaspiro[4.5]dec-3-en-1-one (30):
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(5R,6S5,9R,10R)-2-(4-bromophenyl)-6-hydroxy-4,6-dimethyl-9-nitro-10-phenyl-2,3-
diazaspiro[4.5]dec-3-en-1-one (3p):
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X-ray crystallographic structure and crystal data for compound (3a): [CCDC: 1492783]

Table 1. Crystal data and structure refinement for al18203.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume
z
Density (calculated)

Absorption coefficient

al8203

C22 H23 N3 04
393.43

296(2) K
0.71073 A
Orthorhombic

P212121

a=8.2009(3) A o= 90°.
b=11.6802(4) A B=90°.

c=21.3811(8) A ¥ = 90°.

2048.06(13) A3
4
1.276 Mg/m?3

0.089 mm!
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F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta =25.10°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

832

0.13 x 0.10 x 0.06 mm?

1.90 to 25.10°.

9<=h<=9, -13<=k<=11, -25<=1<=22

14052

3569 [R(int) = 0.0556]

99.6 %

multi-scan

0.9947 and 0.9885
Full-matrix least-squares on F?
3569/0/263

0.968

R1=0.0468, wR2 =0.0791
R1=0.1164, wR2 =0.0975
0.01

0.0239(19)

0.169 and -0.161 e. A3
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