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Crystallographic Data Collection and Refinement

The diffraction data of 3f were collected on an Agilent Technology Super Nova
Dual Atlas CCD diffractometer, equipped with monochromated Cu Ka radiation (4 =
1.54184 A) at 293 K. The intensity data were corrected for Lorentz and polarization
effects (SAINT), and empirical absorption corrections based on equivalent reflections
were applied (SADABS).! The structure was solved by direct methods and refined by
the full-matrix least-squares method on F?> with SHELXTL program package.> All
nonhydrogen atoms were refined with anisotropic displacement parameters. The
hydrogen atoms were calculated and refined as a riding model. The hydrogen atoms
of coordinated water molecules were located from difference maps. The CCDC
reference number 1477406, contains the supplementary crystallographic data for this
paper. These data can be obtained free of charge from The Cambridge
Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.

1 G. M. Sheldrick, SADABS, Program for Empirical Absorption Correction of Area Detector
Data; University of Gottingen: Gottingen, Germany, 1996.

2 G. M. Sheldrick, SHELX1L.97 and SHELXTL Software Reference Manual, version 5.11 Brucker
AXSmlInc.L Madison, WI, 1997.
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Copies of NMR spectra of compounds

'THNMR of compound 3a (in CDCI3)
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YFNMR of compound 3a (in CDCl;)
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BCNMR of compound 3b (in CDCls)
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THNMR of compound 3¢ (in CDCls)
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YFNMR of compound 3¢ (in CDCl3)
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BCNMR of compound 3d (in CDCls)
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'THNMR of compound 3e (in CDCl5)
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YFNMR of compound 3e (in CDCl5)
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BCNMR of compound 3f (in CDCls)
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'THNMR of compound 3g (in CDCl3)
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YFNMR of compound 3g (in CDCl;)
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BCNMR of compound 3h (in CDCls)
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THNMR of compound 3i (in CDCl;)
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YFNMR of compound 3i (in CDCl5)
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BCNMR of compound 3j (in CDCl3)
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THNMR of compound 3k (in CDCl;)
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YFNMR of compound 3k (in CDCl5)
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BCNMR of compound 31 (in CDCl;)
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'THNMR of compound 3m (in CDCl5)
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YFNMR of compound 3m (in CDCls)
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BCNMR of compound 3n (in CDCls)
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'THNMR of compound 30 (in CDCI3)
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YFNMR of compound 30 (in CDCl;)
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BCNMR of compound 3p (in CDCls)
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THNMR of compound 3q (in CDCl;)
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YFNMR of compound 3q (in CDCl;)
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BCNMR of compound 3r (in CDCl5)
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THNMR of compound 3s (in CDCl3)
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YFNMR of compound 3s (in CDCl;)

HWJ-J125
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BCNMR of compound 3t (in CDCl5)
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YFNMR of compound 3u (in CDCl5)
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BCNMR of compound 3w (in DMSO-D6)
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THNMR of compound 3x (in CDCl3)
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YFNMR of compound 3x (in CDCl;)
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BCNMR of compound 3y (in CDCl3)
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THNMR of compound 3z (in CDCl5)
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YFNMR of compound 3z (in CDCl5)
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HPLC spectrum of the racemate

DAD1C, Sig=254 8 REI:EFDJDD (HUANGWULS5-20:C0<X) D)

mAl

200
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50+

1% 1: DAD1 C, Sig=254,8 Ref=360,100

I {REFES(A] 27 I e T FH l&=n e T £
# [min] [min] [mAU*s] [mAU] %
e e [ [ e |
1 8.538 MM R 0.4683 5309.21973 188.96945 49.9174
2 19.657 MM R 1.5626 5326.79248 56.81425 50.0826
HPLC spectrum of the chiral compound
DAD1 C, Sig=254 8 Ref=360,100 (HUANGWI\J-69 D)
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e CREFMT(E] 2570 ISR e ThT A UEE 7 e [T A
id [min] [min] [mAU*s] [mAU] %
e EE e e et e R |
1  8.340 MM R 0.4165  85.53349 3.42280  0.1116
2 18.378 MM R 1.4510 7.65665e4 879.44171 99.8884
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HPLC spectrum of the racemate

mAlU

DAD1 C, Sig=254 8 Ref=360,100 (HUANGW.\B4-2 D)
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i CREFES(A] S50 @5 e [T FH 0 vy I THT AR
# [min] [min] [mAU*s] [mAU] %

1 7.085 MM R 0.3145 1.16272e4 616.24768 49.6296
2 14.894 MM R 1.0098 1.18008e4 194.76698 50.3704

HPLC spectrum of the chiral compound

DAD1 C, 510254 B Ref=360,100 (HUANGWJWB5-2 D)
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e {REFmf[A] KA IEH e AT AR e 5y e T AR
# [min] [min] [mAU*s] [mAU] %
e R R R e e |
1 T=115 MM R 03052 321:78815 17.57064 0.4845

2 14.641 MM R 0.9959 6.47490e4 1083.62146 99.5055
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HPLC spectrum of the racemate

DAD1 C, Sig=254 8 Ref=380,100 (HUANGWJU115-2 D)
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e PREFEITE] 2520 TR e TR A5 I = U THT FH
# [min] [min] [mAU*s] [mAU] %
s [EEersess=s== | SE==ssmcs [Ee=mm=—mss | sxmsss=s |
1 10.644 MM R 0.5619 5103.17383 151.36838 49.7330
2 20.940 MM R 1.3171 5157.96240 65.26832 50.2670
HPLC spectrum of the chiral compound
DAD1 C, Sig=254 B Ref=360,100 (HUANGWJAJ116.D)
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{£% 1: DAD1 C, Sig=254,8 Ref=2360,100
e fREIMFlE) A e U T A U g 1T AH
# [min] [min] [mAU*s] [mAU] %
- Bl bt [-===———- [-————————= | ===
1 10.665 BB 0.5100 248.69629 7.47774 0.6289
2 20.709 BB 1.2844 3.92990e4 497.03833 99.3711
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HPLC spectrum of the racemate

DAD1 C, Sig=254 8 Ref=360,100 (HUANGWIMGT D)
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e fREFHTIR] K7 lETE U T AR e v U THT AR
= [min] [min] [mAU*s] [mAU] %
|- | == [—=————= [==——mm [ |
ll 7.974 VB 0.3963 7668.66797 303.96692 50.1844
2 15.577T MM R 1.0426 7612.31592 121.68826 49.8156
HPLC spectrum of the chiral compound
DAD1 C, Sig=254 B Ref=360,100 (HUANGW.J\J98 D)
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{55 1: DAD1 C, Sig=254,8 Ref=360,100
e PREFmTIE] 27 IEH e T A U 75 e 1T AH
# (min] [min] [mAU*s] [mAU] %
e | s [ | R | marmmmmm [
1 8.019 MM R 0.4151 369.19818 14.82296 0.4872
2 15.312 MM R 1.0082 7.54132e4 1246.62390 99.5128
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HPLC spectrum of the racemate

DAD1 C, Sig=254 8 Ref=380,100 (HUANGWJWB7 D)
mAU ]
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/% 1: DAD1 C, Sig=254,8 Ref=360,100
I CREHEfR] 2KAY ST ETTp A I Ty e [E] A
# [min] [min] [mAU*s] [mAU] %

s e e e | e [eermmnames [ |
1 7.719 VB 0.3203 5775.85205 280.41901 50.4246
2 16.033 BB 1.0609 5678.58154  87.52362 49.5754

HPLC spectrum of the chiral compound

DAD1 C, Sig=254 .8 Ref=360,100 (HUANGW.\J88 D)
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e {REFRSE 2ER EHE Ui [T R U e T FH
4 [min] [min] [mAU*s] [mAU] %
| EEREEEE | s25E [Bess=as [EEmr=s=en |FrsmmsE=Rs |Ers==mse \

1 132 VB 0.3392 1422.46228 65.54408 0.8975

2 15.471 MM R 1.0723 1.57069e5 2441.31958 99.1025
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HPLC spectrum of the racemate

DAD1C, Sig=254,8 Ref=3860,100 (HUANGWJIW73 D)
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e fREFRSR] SRR IR e THT £H U iy I THTFH
# [min] [min] [mAU*s] [mAU] %

e R e | == | —m—mm - |- - |
1 8.164 MM R 0.3626 1.05821e4 486.40851 47.7049
2 17.336 MM R 1.1847 1.16002e4 163.18974 52.2951

HPLC spectrum of the chiral compound

DAD1 C, Sig=254 .8 Ref=360,100 (HUANGWJIUT4 D)
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e fREFEIIA] KA g U [T FH 7 e [T AR
# [min] [min] [mAU*s] [mAU] %
e [-——= === |- [——————- [ === |
1 8.240 MM R 0.3718 252.86552 1433870 0.2092
2 16.946 MM R 1.1554 1.20614e5 1739.86572 99.7908
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HPLC spectrum of the racemate

DAD1 C, Sig=254 B Ref=360,100 (HUANGWJIU108.D)
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e fREFESTR] ZRAD WEEE e [ AR e Ui T AR
# [min] [min] [mAU*s] [mAU] %

rae e | s s [ram— s s resaesas: !
1 12.017 MM R 0.7058 6568.64111 155.12086 50.3454
2 26.901 MM R 2.0156 6478.50928 53.5709¢6 49.654¢

HPLC spectrum of the chiral compound

DAD1 C, Sig=254 B Ref=360,100 (HUANGWJ\J108 D)
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f§%5 1: DADL C, Sig=254,8 Ref=360,100

e PREFETIE] 257 U358 e i AR U ey I [T FR

¥ [min] [min] [mAU*s] [mAU] %

1 11.902 BB 0.6494 728.95032 17.52008 1.0419
2 24.917 BB 1.3897 6.9234%e4 658.99713 98.9581
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HPLC spectrum of the racemate

DAD1 C, Sig=254 8 Ref=360,100 (HUANGWJ\U137.D)
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e fREGHITE] 2580 IETE U T A [l U THT A5
# [min] [min] [mAU*s] [mAU] %
====| r==mmrT | ==m= | Seemrmm | —mmmmmm = | srsmrmarrs | m=emmmre I
1 9.329 BB 0.5304 2.34431e4 711.51349 49.8587
2 14.774 BB 1.0768 2.35760e4 362.49066 50.1413
HPLC spectrum of the chiral compound
DAD1 C, Sig=254 8 Ref=380,100 (HUANGWJWJ138.0)
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e fREGEI(E] FETY IEEE e AT A5 [&3=7} U TH] R
# [min] [min] [mAU*s] [mAU] %
e e | ==EsEeme=as Eeisisteis S s [[EEEE===aas [ =
1 G.427 BB 0.5107 303.71350 9.30774 0.5080
2 14.659 BB 1.0767 5.94766e4 917.04895 99.4920
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HPLC spectrum of the racemate

DAD1 C, Sig=254 8 Ref=380,100 (HUANGWJW1268 D)
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e fREFRSIE] A deEE i T AR (3271 U THT AR
# [min] [min] [mAU*s] [mAU] %
il et | = [ | s im s [ |
1 8.297 MM R 0.4146 1.91669e4 770.44446 49,9430
2 16.009 MM R 1.3869 1.92107e4 230.86606 50.0570
HPLC spectrum of the chiral compound
DAD1 C, Sig=254,8 Ref=360,100 (HUANGWI\J127 D)
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e CREFESIR] SRR s e T £ I 755 i [T £
# [min] [min] [mMAU*s] [mAU] %
e R == == | =emmmmmmm= [ ——=——mmmmm [ |
1 8.417 BB 0.3921 604.45355 24.14166 0.6420
2 15.806 MM R 1.3944 9.35501e4 1118.15735 99.3580
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HPLC spectrum of the racemate

DADT C, Sig=254 B Ref=360,100 (HUANGWIUT133.0)
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5 1: DAD1 c, 5ig=254,8 Ref=360,100
e fRE§MfE) KA ER e T A I =5 e T A
# [min] [min] [mAU*s] [mAU] %

—mmo oo R e R R
1 7.989 VB 0.4223 1.44143e4 545.38428 50.0045
2 12.294 BB 0.8411 1.44117<4 280.66589 49.9955

HPLC spectrum of the chiral compound

DAD] C, Sig=254 8 Ref=360,100 (HUANGWI134 D)
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g {REFETE) 280 lEH I T R I 5 e TH AR
# [min] [min] [MAU*5] [mAT] %

oo mmmmme- e R R |- o= |
1 7.989 BB 0.4177 1281.81702 48.91203 0.7124
2 11.900 BB 0.7249 1.78654e5 2990.941¢5 99.2876
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HPLC spectrum of the racemate

DADT C. 5ig=254 § Ref=360.100 (HUANGWIUT17.0)
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I fREFETA] SEAY IR g TR A [z 3= e TR AR
# [min] [min] [mAU*s] [mAlU] %

—om- | mm - R R R | -mm—m - |
1 16.677 BB 0.9505 4135.96826 69.68187 49.3694

2 43.258 MM R 2.2121 4241.63477 31.95794 50.6306

HPLC spectrum of the chiral compound

DAD1 C, Sig=254 8 Ref=360,100 (HUANGW.J\118.0)
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e fRESRIE] ST I e TR R = e THT A
# [min] [min] [mAU*s] [mAU] %
| e e [ i e i e e e \
1 16.684 MM R 0.8617 179.86168 3.47862 4.3041

2 42,424 MM R 2.1769 3998.96362 30.61734 95.6959
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HPLC spectrum of the racemate

DAD1 C, Sig=254,8 Ref=380,100 (HUANGWJ\J100.D)
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e PREFEE] BTN MR I T FH U i U T AR
# [min] [min] [mAU*s] [mAU] %
- | === | === [ == | ===
1 19.599 MM R 0.8477 4598.75488 90.41846 49.7632
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HPLC spectrum of the chiral compound
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HPLC spectrum of the racemate

DAD1 C, 5ig=254 8 Ref=360,100 (HUANGYJU95-2.D)
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HPLC spectrum of the chiral compound

DAD1C, Sig=254 .8 Ref=360,100 (HUANGWJI\JSE D)
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HPLC spectrum of the racemate

DADT C, 516-254 B Ref=360,100 (HUANGWJUS1-2 D)
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2 19.097 MM R 1.7624 9.59787e4 907.65881 51.6351
HPLC spectrum of the chiral compound
DAD1 C, Sig=254 8 Ref=360,100 (HUANGWJI\S2 D)
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HPLC spectrum of the racemate

DAD1 C, Sig=254 B Ref=360,100 (HUANGWUIJ7E D)
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1 7.028 MM R 0.2681 2.32118ed 1443.17029 50.0749
2 22.325 MM R 2.0402 2.31423e4 189.04915 49.9251

HPLC spectrum of the chiral compound

DAD1 C, Sig=254 8 Ref=360,100 (HUANGWJIJ77 D)
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1 7.019 MM R 0.2538 2125.08105 139.54082 1.1920
2 20.747 MM R 1.9575 1.76151e5 1499.79053 98.8080
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HPLC spectrum of the racemate

_ DADI C, Sig=254 8 Ref=380,100 (HUANGWJ\-105.D)
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1 9.761 MM R 0.4159 7568.48486 303.31833 49.8726
2 30.955 MM R 3.7064 7607.15039 3420712 501274

HPLC spectrum of the chiral compound

DAD1 C, Sig=254 8 Ref=360,100 (HUANGWIIT06 D)
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HPLC spectrum of the racemate

DADT C, 51g=254 B Ref=360,100 (HUANGWJ\JB0-20)
mAU ]
2500 é
T
i
2000 i
I
1500+ Il
|
|
1000 ‘ | %
I I\
500 [ A\
| [\
1y
il R | W— \
2‘5 g 7'5 ’II[I 12‘5 1'5 17'5 mir|
{55 1: DAD1 C, Sig=254,8 Ref=360,100
e PREFIITE) A IETE e THT FH U e T AH
# [min] [min] [mAU*s] [mAU] %

- |- e |-=mmmm - R | --—-———-
1 5.894 BB 0.2522 3.79483e4 2377.86670 49.4809
2 13.088 MM R 0.8487 3.87445e4  760.82214 50.5191

HPLC spectrum of the chiral compound

DAD1 C, 5ig=254 8 Ref=360,100 (HUANGW.I\BT-20)
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HPLC spectrum of the racemate

DAD1 C, Sig=254.8 Ref=360,100 (HUANGWIWJ112.0)
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1 9.153 MM R 0.3973 5.48918e4 2302.63135 49.3722
2 18.654 MM R 1.6437 5.62877e4 5103155943 50, 6278
HPLC spectrum of the chiral compound
DAD1 C, Sig=254 8 Ref=360,100 (HUANGWJI113-2 D)
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HPLC spectrum of the racemate

DADT C, 5ig=254 B Ref=360,100 (HUANGWIU 138 0)
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1 11.800 BV 0.9043 5.40107e4 981.01025 49.995
2 14.034 VB 0.8394 5.40216ed4 1047.98926 50.005

HPLC spectrum of the chiral compound
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DAD1 C, Sig=254 B Ref=380,100 (HUANGWI\J140 D)
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1 11.964 BV 0.9060 1782.95618 32.58436 4.1980
2 13.993 MM R 0.8566 4.09163e4 796.08844 95.8020
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HPLC spectrum of the racemate
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2 12.034 VB 0.6986 3.06550e4 711.55353 49.9210
HPLC spectrum of the chiral compound
DaD1 C, Sig=254 8 Ref=360,100 (HUANGWIW132-2.D)
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1 10.347 MM R 0.7370 2005.96948 45.363086 2.6380
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HPLC spectrum of the racemate

DAD1 C, Sig=254 8 Ref=360,100 (HUANGWJJ166.0)
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HPLC spectrum of the chiral compound
DAD1 C, Sig=254 8 Ref=360,100 (HUANGWI\ 67 D)
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HPLC spectrum of the racemate

DAD1 C, Sig=254,8 Ref=360,100 (HUANGWJ\J143-2.D)
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HPLC spectrum of the chiral compound

DAD1 C, Sig=254,8 Ref=360,100 (HUANGW.J\J144.D)
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HPLC spectrum of the racemate

DAD1 C, Sig=254.8 Ref=360,100 (HUANGW.J\J145.0)
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HPLC spectrum of the chiral compound
DAD1 C, Sig=254,8 Ref=360,100 (HUANGW J\J146.D)
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HPLC spectrum of the racemate

DAD1 A, Sig=210,8 Ref=360,100 (HUANGWJ\J-152.D)
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HPLC spectrum of the chiral compound
DAD1 A, Sig=210,8 Ref=360,100 (HUANGW.J\J-153.D)
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