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1.General information

Unless otherwise stated, all reagents were purchased from commercial suppliers and used without
purification. All solvents were obtained from commercial sources and were purified according to
standard procedures. TLC was carried out on silica gel plates (HSGF 254), which were visualized
with UV light and/or staining with phosphomolybdic acids solution. Purification of reaction
products was carried out by column chromatography using silica gel (200-300 mesh).'H, 3C
NMR, and '"F NMR spectra were recorded on a Varian Mercury-300BB (300 MHz), a Bruker
NMR Spectrometer (400 MHz), or a Bruker NMR Spectrometer (500 MHz). All chemical shifts
(0) were given in ppm. Chemical shifts are relative to the resonance of the deuterated solvent as
the internal standard (CDCl;,87.26 ppm for proton NMR, 677.16 ppm for carbon NMR; DMSO-
do6, 62.50 ppm for proton NMR, 639.52 ppm for carbon NMR). Date are presented as follows:
chemical shift, integration, multiplicity ( br = broad, s = singlet, d = double, t = triplet, q = quartet,
m = multiplet), and coupling constant in hertz. Mass spectra were recorded on a Bruker Agilent
1290 MicrOTOF-Q II instrument. Melting points were measured on a melting points apparatus
and were uncorrected. The enantioselectivity value determination was carried out using chiral
HPLC (Waters) instrumentation with a Chiracel AD-H column and IA-3 column. Optical rotations
were measured on a Shanghai ShenGuang SGW-2 polarimeter at A = 589 nm. Optical rotations are
reported as follows: [a]p*(c =g/100mL,solvent).

2. Startingmaterials.
Isatylidene malononitrileswere prepared according to literature procedures. ! 2

3. Preparation and characterization of catalyst 1j

NO,

1-isocyanato-4-nitrobenzene(164.1 mg, 1.0 mmol) was added to a solution of(1R, 2R)-N,N-

dimethyl-1,2-diphenylethane-1,2-diamine (240.4mg, 1.0 mmol) in dichloromethane (4mL) at

room temperature. The resulting mixture was stirred at room temperature for 12 h. Then the

solvent was removed in vacuo via evaporation. The crude product was purified by

chromatography (CH,Cl,/MeOH = 40:1) to afford the desired organocatalyst (287.2mg, 71% yield)
as a yellow solid.

1-((1R,2R)-2-(dimethylamino)-1,2-diphenylethyl)-3-(4-nitrophenyl)urea (1j)

NO, M. p.=127-129C, [a]p?® = +48.4 (c = 0.1, CHCl;). 'H NMR (400

Phﬂ JOL O MHz, Chloroform-d) & 8.09 (d, J = 8.8 Hz, 2H), 7.66 (s, 1H), 7.42 (d,

: NN J = 8.7 Hz, 2H), 7.33 — 6.83 (m, 11H), 5.05 (d, J = 10.7 Hz, 1H),

> " 3.67 (d, J=10.8 Hz, 1H), 2.17 (s, 6H).13C NMR (101 MHz, CDCls)

5 154.9,145.7, 142.0, 140.5, 131.8, 129.8, 128.4, 128.0, 127.9, 127.5,

127.4,125.1, 117.7, 74.0, 55.5, 40.7. HRMS (ESI) calculated for C,3H4N4,O;3[M + H]*: 405.1921,
found 405.1925.
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4.General procedure for the Friedel-Crafts alkylation/cyclization of 4-hydroxyindole to
isatylidene malononitriles and characterization of products 4a-4n.

4-hydroxyindole 3a (0.15 mmol) was added to a solution ofisatylidene malononitriles2 (0.1 mmol)
and catalyst 1j (0.010 mmol, 10 mol%) in m-xylene (1 mL). And the resulting mixture was stirred
at room temperature until completion (TLC). Then the solvent was removed in vacuo via

evaporation. The crude product was purified by chromatography (PE/EA = 1:1).

Cat 1] 10 mol%)
n.d.
mxylene rt

1.5 equiv
NC
CN
Br. / Cat 1j (10 mol%)
o + Ny ———— > nd
N\ HO H m-xylene rt
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yield: 89% ee:14%

(R)-2'-amino-1-benzyl-2-oxo0-7"H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile (4a)

White solid, 41.0 mg, 98% yield, m. p. =256-258°C, [a]p*>= +16.4 (c
=0.1, MeOH). The ee value was 76% (Chiralpak AD-H, hexane/i-PrOH
=70:30, 220 nm, 1 mL/min, tpyjor = 27.86min, tyinor =11.35 min)."H NMR
(400 MHz, DMSO) & 11.40 (s, 1H), 7.47 — 7.22 (m, 9H), 7.15 — 6.94 (m,
4H), 6.53 (s, 1H), 6.09 (d, J = 8.5 Hz, 1H), 4.97 (q, J = 15.9 Hz, 2H).13C
NMR (101 MHz, DMSO) & 178.5, 162.0, 142.8, 142.0, 137.2, 136.6,
135.2, 129.3, 129.1, 127.9, 127.6, 126.6, 125.2, 123.8, 119.4, 119.1, 117.1, 109.9, 109.4, 109.2,




98.0, 54.8, 50.6, 43.5.HRMS (ESI) calculated for C,cHsN4O,[M + H]": 419.1512, found
419.1503.
(R)-2'-amino-1-benzyl-5-chloro-2-oxo-7'H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile
(4b)

White solid, 44.4 mg, 98% yield, m. p. = 284-286C, [a]p*5= +18.0 (c
=0.1, MeOH). The ee value was 82% (Chiralpak AD-H, hexane/i-PrOH
=70:30, 220 nm, 1 mL/min, tmajor = 22.72min, tyiner =9.72 min)."H NMR
(400 MHz, DMSO-dq) 6 11.43 (s, 1H), 7.46 — 7.41 (m, 1H), 7.40 — 7.26 (m,
8H), 7.20 (d, J=2.0 Hz, 1H), 7.08 (d, J = 8.5 Hz, 1H), 7.02 (d, /= 8.4 Hz,
1H), 6.53 (s, 1H), 6.11 (d, J= 8.5 Hz, 1H), 5.08 — 4.88 (m, 2H).13C NMR
(101 MHz, DMSO) 6 178.3, 162.0, 142.0, 141.7, 137.3, 137.2, 136.3, 129.3, 129.1, 128.0, 128.0,
127.6, 126.7, 125.4, 119.4, 119.0, 117.1, 111.5, 109.6, 108.4, 98.1, 54.1, 50.9, 43.6.HRMS (ESI)
calculated for C,H;CIN4O,[M + H]*™: 453.1118, found 453.1113.

Cl

(R)-2'-amino-1-benzyl-5-bromo-2-oxo-7'H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile
(4¢)

White solid, 48.7mg, 98% yield, m. p. =277-279°C, [a]p*’ = +15.2 (¢ =0.1,
MeOH). The ee value was 84% (Chiralpak AD-H, hexane/i-PrOH =70:30,
220 nm, 1 mL/min, tpser = 24.04min, tyin,: =10.19 min)."H NMR (400
MHz, DMSO-dq) 6 11.43 (s, 1H), 7.52 — 7.25 (m, 10H), 7.08 (d, J = 8.4 Hz,
1H), 6.97 (d, J = 8.3 Hz, 1H), 6.53 (s, 1H), 6.12 (d, J= 8.4 Hz, 1H), 5.10 —
4.85 (m, 2H).13C NMR (101 MHz, DMSO) & 178.1, 162.0, 142.1, 142.0,
137.6, 137.3, 136.2, 132.2, 129.1, 128.0, 128.0, 127.6, 126.7, 119.4, 119.0, 117.1, 115.7, 112.1,
109.6, 108.4, 98.1, 54.1, 50.9, 43.6.HRMS(ESI) calculated for CpsH;7BrN,O,[M + H]*: 497.0604,
found 497.0608.

(R)-2'-amino-1-benzyl-5-iodo-2-0x0-7"H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-
carbonitrile(4d)

White solid, 49.5 mg, 91% yield, m. p. =272-274°C, [a]p** = +13.2 (¢ =0.1,
MeOH).The ee value was 83% (Chiralpak AD-H, hexane/i-PrOH =70:30,
220 nm, 1 mL/min, tpsjer = 27.19min, tyine: =11.03 min)."H NMR (400
MHz, DMSO-dg) 6 11.43 (s, 1H), 7.63 (dd, J = 8.2, 1.7 Hz, 1H), 7.46 —
7.26 (m, 9H), 7.08 (d, J = 8.5 Hz, 1H), 6.85 (d, J = 8.3 Hz, 1H), 6.53 (s,
1H), 6.11 (d, J = 8.5 Hz, 1H), 5.08 — 4.83 (m, 2H).13C NMR (101 MHz,
DMSO0) 6 177.9, 162.0, 142.6, 141.9, 138.0, 137.8, 137.3, 136.2, 133.4, 129.1, 128.0, 127.6, 126.7,
119.4, 119.0, 117.1, 112.5, 109.6, 108.4, 98.1, 87.1, 54.2, 50.6, 43.6.HRMS (ESI) calculated for
CyH7IN4O,[M + HJ*: 545.0468, found 545.0469.

(R)-2'-amino-1-benzyl-5-methoxy-2-oxo0-7'H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-
carbonitrile (4e)

White solid,42.1 mg, 94% yield, m. p. =287-289°C, [a]p?® = +15.6 (¢ =0.1,
MeOH). The ee value was 85% (Chiralpak AD-H, hexane/i-PrOH =70:30,
220 nm, 1 mL/min, tygjor = 42.64min, tyiner =14.34 min)."H NMR (400
MHz, DMSO-dq) 6 11.40 (s, 1H), 7.47 — 7.24 (m, 8H), 7.07 (d, J = 8.4 Hz,
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1H), 6.93 — 6.80 (m, 2H), 6.76 — 6.66 (m, 1H), 6.53 (s, 1H), 6.11 (d, J = 8.4 Hz, 1H), 4.93 (q, J =
15.8 Hz, 2H), 3.64 (s, 3H).3C NMR (101 MHz, DMSO) § 178.3, 162.0, 156.6, 142.0, 137.2,
136.7, 136.5, 136.1, 129.0, 127.9, 127.6, 126.6, 119.5, 119.2, 117.1, 114.0, 111.9, 110.5, 109.4,
109.2, 98.1, 55.9, 54.8, 51.1, 43.6. HRMS(ESI) calculated for CoHyN,Os[M + H]*: 449.1621,
found 449.1608.

(R)-2'-amino-1-benzyl-5-methyl-2-ox0-7"H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-
carbonitrile (4f)
White solid, 38.9 mg, 90% yield, m. p. =240-242°C, [a]p?® =+14.4 (¢ =0.1,
MeOH).The ee value was 68% (Chiralpak AD-H, hexane/i-PrOH =70:30,
220 nm, 1 mL/min, tyjor = 24.66min, tyiner =10.01 min)."H NMR (400
MHz, DMSO-d) 6 11.39 (s, 1H), 7.44 — 7.40 (m, 1H), 7.32 (dd, J = 28.9,
13.4, 7.0 Hz, 7H), 7.05 (d, J = 8.3 Hz, 2H), 6.93 (s, 1H), 6.86 (d, J = 8.0
af Hz, 1H), 6.52 (s, 1H), 6.10 (d, J = 8.5 Hz, 1H), 5.03 — 4.85 (m, 2H), 2.20
(s, 3H).3C NMR (101 MHz, DMSO) & 178.5, 161.9, 141.9, 140.4, 137.2, 136.7, 135.4, 132.9,
129.5, 129.0, 127.9, 127.6, 126.6, 125.7, 119.5, 119.2, 117.1, 109.7, 109.4, 109.3, 98.0, 54.9, 50.7,
43.5, 21.0.HRMS(ESI) calculated for C7H,0N4,O,[M + H]*: 433.1666, found 433.1659.

(R)-2'-amino-1-benzyl-6-fluoro-2-oxo-7'H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile
(4g)

White solid, 40.1 mg, 92% yield, m. p. = 258-260°C, [a]p?’ = +14.0 (c
=0.1, MeOH). The ee value was 73% (Chiralpak AD-H, hexane/i-PrOH
=70:30, 220 nm, 1 mL/min, typjer = 20.12min, tyiner =10.92 min)."H NMR
(400 MHz, DMSO-dg) 6 11.40 (s, 1H), 7.36 (dd, J = 28.0, 16.4 Hz, 8H),
7.19 — 7.12 (m, 1H), 7.06 (d, J = 8.4 Hz, 1H), 6.97 (d, J = 8.9 Hz, 1H),
6.85 (t, /= 8.4 Hz, 1H), 6.52 (s, 1H), 6.09 (d, J = 8.4 Hz, 1H), 4.97 (q, J
=15.8 Hz, 2H).13C NMR (101 MHz, DMSO) § 178.9, 162.0, 144.6 (d, J = 12.3 Hz), 142.0, 137.2,
136.3, 130.9, 130.9, 129.1, 128.0, 127.7, 126.8 (d, J = 10.1 Hz), 126.7, 119.0, 118.2 (d, J = 224.9
Hz), 110.0, 109.8, 109.5, 108.9, 98.5 (d, J = 28.5 Hz), 98.1, 54.5, 50.3, 43.6."F NMR (377 MHz,
DMSO) 6 -111.61. HRMS (ESI) calculated for C,sH7;FN4O,[M + H]*: 437.1411, found 437.1408.

4g

(R)-2'-amino-1-benzyl-6-chloro-2-oxo-7'H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-
carbonitrile(4h)
White solid,44.3 mg, 98% yield, m. p. =267-269°C, [a]p?’ = +18.4 (c
=0.1, MeOH). The ee value was 77% (Chiralpak AD-H, hexane/i-PrOH
=70:30, 220 nm, 1 mL/min, tyaor = 19.81min, tminer =8.73 min)."H NMR
(400 MHz, DMSO) 6 11.42, 7.44, 7.43, 7.42,7.39, 7.39, 7.37, 7.35, 7.33,
7.32,7.31,7.31,7.30,7.28, 7.16, 7.14, 7.10, 7.10, 7.08, 7.08, 7.06, 6.52,
4h 6.52, 6.51, 6.12, 6.10, 5.05, 5.01, 4.97, 4.93.13C NMR (101 MHz,
DMSO0) 6 177.4, 160.9, 143.2, 140.8, 136.1, 135.1, 132.8, 132.5, 128.0, 126.9, 126.5, 125.6, 125.6,
122.4, 118.1, 117.8, 115.9, 109.1, 108.4, 107.4, 96.9, 53.1, 49.2, 42.4 HRMS (ESI) calculated for
CyH7CINJOo[M + H]*: 453.1114, found 453.1113.




(R)-2'-amino-1-benzyl-6-bromo-2-oxo-7"H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile
(4i)

White solid, 44.6 mg, 90% yield, m. p. =272-274°C, [a]p?’ = +11.2 (c
=0.1, MeOH). The ee value was 78% (Chiralpak AD-H, hexane/i-PrOH
=70:30, 220 nm, 1 mL/min, tpsjor = 20.72min, tminer =8.58 min)."H NMR
(400 MHz, DMSO-dg) 6 11.42 (s, 1H), 7.49 — 7.19 (m, 10H), 7.15—
7.03 (m, 2H), 6.53 (s, 1H), 6.12 (d, J= 8.4 Hz, 1H), 5.00 (q, /= 15.9 Hz,
2H).13C NMR (101 MHz, DMSO) & 178.5, 162.1, 144.5, 142.0, 137.3,
136.3, 134.4, 129.1, 128.0, 127.6, 127.2, 126.7, 126.5, 122.1, 119.3, 119.0, 117.1, 113.0, 109.6,
108.5, 98.1, 54.2, 50.5, 43.5.HRMS (ESI) calculated for CycH7BrN4O,[M + H]*: 497.0621, found
497.0608.

4i

(R)-2'-amino-1-benzyl-7-chloro-2-oxo-7'H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile
(4j)
White solid, 40.6 mg, 90% yield, m. p.=266-268°C, [a]p2>= +13.2 (¢
=0.1, MeOH). The ee value was 75% (Chiralpak AD-H, hexane/i-
PrOH =70:30, 220 nm, 1 mL/min, tpsor = 24.50min, tyiner =10.71
min)."H NMR (400 MHz, DMSO-dg) 6 11.43 (s, 1H), 7.46 — 7.23 (m, 9H),
7.17 —7.06 (m, 3H), 6.56 — 6.48 (m, 1H), 6.23 (d, J = 8.5 Hz, 1H), 5.30 (s,
4 2H).13C NMR (101 MHz, DMSO) & 179.3, 162.0, 141.9, 138.8, 138.3,
137.9, 137.3, 131.6, 129.0, 127.5, 126.8, 126.5, 125.3, 124.7, 119.4,
119.1, 117.1, 114.8, 109.7, 108.7, 98.1, 54.5, 50.6, 45.1.HRMS (ESI) calculated for
CyH7CIN,Oo[M + H]*: 453.1119, found 453.1113.

(R)-2'-amino-1-benzyl-7-bromo-2-oxo-7'H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile
(4k)
White solid, 48.5 mg, 98% yield, m. p. =275-277°C,[a]p?’ = +33.2 (c
=0.1, MeOH). The ee value was 78% (Chiralpak AD-H, hexane/i-PrOH
=70:30, 220 nm, 1 mL/min, tyajor = 25.35min, tyiner =11.32 min).'H
NMR (400 MHz, ) § 11.47 (s, 1H), 7.56 — 7.28 (m, 9H), 7.23 (d, J=17.3
Hz, 1H), 7.16 (d, J = 8.5 Hz, 1H), 7.08 (t,J= 7.7 Hz, 1H), 6.58 (s, 1H),
4k 6.28 (d, J = 8.5 Hz, 1H), 5.48 — 5.31 (m, 2H).13C NMR (101 MHz,
DMSO0) 6 179.4, 162.0, 141.9, 140.3, 138.7, 137.8, 137.3, 135.0, 128.9, 127.4, 126.8, 126.5, 125.7,
125.3,119.4, 119.1, 117.1, 109.6, 108.7, 102.3, 98.1, 54.6, 50.5, 44.8. HRMS (ESI) calculated for
Cy6H7BrN4O,[M + H]*: 497.0606, found 497.0608.

(R)-2'-amino-1-benzyl-7-methyl-2-ox0-7"H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-
carbonitrile (41)

White solid, 41.8 mg, 97% yield, m. p. =272-274°C, [a]p?’ = +12.0 (c
=0.1, MeOH). The ee value was 47% (Chiralpak AD-H, hexane/i-PrOH
=70:30, 220 nm, 1 mL/min, tyyjor = 42.42min, tyiner =10.81 min).'H
NMR (400 MHz, DMSO-dq) 6 11.39 (s, 1H), 7.47 — 7.17 (m, 8H), 7.13
—6.90 (m, 4H), 6.52 (s, 1H), 6.23 (d, J = 8.5 Hz, 1H), 5.31 — 5.06 (m,
4l 2H), 2.29 (s, 3H).13C NMR (101 MHz, DMSO) § 179.6, 162.0, 142.0,
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140.9, 138.3, 137.2, 136.0, 133.0, 129.2, 127.6, 126.6, 126.1, 123.9, 123.5, 120.1, 119.7, 119.3,
117.1, 109.6, 109.4, 98.1, 55.3, 50.1, 45.1, 18.6.HRMS (ESI) calculated for C,7H20N4O,[M + H]™:
433.1653, found 433.1659.

(R)-2'-amino-5-methoxy-1-methyl-2-oxo-7"H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-
carbonitrile (4m)

MeQ NH, White solid, 33.8 mg, 91% yield, m. p. =248-250°C, [a]p?’ = +14.4 (c
c Z>0 =0.1, MeOH).The ee value was 63% (Chiralpak AD-H, hexane/i-PrOH

" \ =70:30, 220 nm, 1 mL/min, tygjor = 14.92min, tyiner =10.46 min).'H

/N 0 N. NMR (400 MHz, DMSO-de) 8 11.37 (s, 1H), 7.41 (s, 1H), 7.23 (s, 2H),

am H7.06 (t, J=17.5 Hz, 2H), 6.93 (d, J = 8.1 Hz, 1H), 6.68 (s, 1H), 6.51 (s,

1H), 6.11 (d, J = 8.4 Hz, 1H), 3.67 (s, 3H), 3.18 (s, 3H). 3C NMR (101
MHz, DMSO) 6 178.0, 161.9, 156.6, 156.6, 151.0, 141.9, 137.2, 137.2, 136.5, 126.5, 119.3, 117.0,
114.0, 111.7, 109.8, 109.4, 109.2, 98.0, 56.0, 54.9, 51.0, 26.9. HRMS (ESI) calculated for
C1HN4O3[M + H]*: 373.1295, found373.1309.

(R)-2'-amino-5-methoxy-2-o0x0-7"H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile (4n)
White solid, 27.9 mg, 78% yield, m. p. = 252-254°C, [o]p?® = +16.8
(c=0.1, MeOH). The ee value was 20% (Chiralpak AD-H, hexane/i-
PrOH =70:30, 220 nm, 1 mL/min, tysor = 16.78 min, tyinor = 10.81
min). 'TH NMR (400 MHz, DMSO-d6) & 11.36 (s, 1H), 10.31 (s, 1H),
7.43 =7.37 (m, 1H), 7.18 (s, 2H), 7.07 (d, J = 8.5 Hz, 1H), 6.89 — 6.80
(m, 2H), 6.61 (d, J=2.1 Hz, 1H), 6.49 (s, 1H), 6.17 (d, /= 8.5 Hz, 1H),
3.64 (s, 3H).3C NMR (101 MHz, DMSO) & 179.9, 161.8, 156.0, 141.9, 137.3, 137.1, 135.6,
126.4, 119.5, 119.3, 117.0, 114.3, 111.6, 110.7, 109.4, 109.4, 98.0, 55.9, 55.1, 51.5. HRMS (ESI)
calculated for C,0H4N4O3[M + H]*: 359.1139, found 359.1143.

2'-amino-1-benzyl-5-bromo-2-oxo-7'H-spiro[indoline-3,4'-pyrano[2,3-e]indole]-3'-carbonitrile(40)
Brown solid, 44.4 mg, 89% yield, m. p. = 271-273°C, [a]p?® = +8.1
(c=0.1, MeOH). The ee value was 14% (Chiralpak AD-H, hexane/i-
PrOH =70:30, 220 nm, 1 mL/min, tmajor = 47.93 min, tminor = 9.46 min).
TH NMR (400 MHz, DMSO-d6) 8 11.38 (s, 1H), 7.48 (d, J = 8.3 Hz,
1H), 7.42 (s, 1H), 7.32 (dq, J=19.4, 7.5, 6.1 Hz, 6H), 7.20 (d, J=9.3
Hz, 3H), 6.98 (d, /= 8.4 Hz, 1H), 6.47 (s, 1H), 6.04 (d, J=

8.2 Hz, 1H), 5.07 — 4.88 (m, 2H). '3C NMR (101 MHz, DMSO) &
177.9, 161.6, 142.1, 137.3, 136.2, 136.1, 132.3, 130.3, 129.1, 128.1, 128.0, 127.6, 127.0, 124.1, 11
9.1,117.5,116.7, 115.7, 112.1, 110.7, 102.6, 54.8, 50.9, 43.6. HRMS (ESI) calculated for
Cy6H7BrN4O,[M + H]*: 497.0606, found 497.0615.




5.NMR spectra of catalyst 1j and addition products 4a-40
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6. HPLC traces of compounds 4a-4o.
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7. X-ray Crystallographic Date of compound 4e

Table 1 Crystal data and structure refinement for 1.

Identification code 1974647

Empirical formula Cy7H0N405

Formula weight 448.48

Temperature/K 297.0

Crystal system monoclinic

Space group P2,

a/A 11.5749(3)

b/A 8.9564(2)

c/A 12.5886(4)

a/° 90.00

B/° 116.2140(10)

v/ 90.00

Volume/A3 1170.83(5)

z 23

D eg/cm? 1.272

u/mmt 0.085

F(000) 468.0

Crystal size/mm?3 ?PX?X?

Radiation MoK a (A =0.71073)

2 ® range for data collection/® 5.8 to 56.84

Index ranges -I5<h<15-11<k=<11,-16 <1< 16
Reflections collected 29710

Independent reflections 5819 [Rin = 0.0512, Rgjgma = 0.0386]
Data/restraints/parameters 5819/1/310
Goodness-of-fit on F2 1.022

Final R indexes [I>=2 0 (I)] R; =0.0430, wR; = 0.0942
Final R indexes [all data] R: =0.0766, wR, =0.1147
Largest diff. peak/hole / e A3 0.17/-0.15

Flack parameter 0.2(11)
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