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1. General information and starting materials

General Information. Unless otherwise noted, materials were purchased from commercial
suppliers and used without further purification. Column chromatography was performed on silica
gel (100~200 mesh). Enantiomeric excesses (ee) were determined by HPLC using corresponding
commercial chiral columns as stated at 30 °C with UV detector at 254 nm. Optical rotations were
reported as follows: [a]TD (c g/100 mL, solvent). 'H and *C NMR spectra were recorded on either
a VARIAN INOVA-400 spectrometer (400 MHz for 'H, 100 MHz for 13C) or a BRUKER
AVANCE 1I1-400 spectrometer (400 MHz for 'H, 101 MHz for 13C) with chemical shifts reported
as ppm (in CDCl;, TMS as internal standard). High resolution mass spectrometry data were
obtained with an HP1100 LC/MSD mass spectrometer and an LC/Q-TOF MS spectrometer.
Starting materials. All solvents and materials were purchased from commercial sources and
used without purification unless otherwise noted. Chiral guanidines G1 and G2 were prepared
from L-tartaric acid according to the literature." Natural cinchona alkaloids and dihydroquinine
were purchased from commercial sources and used without further purification. Cinchona alkaloid
derived catalysts Q-4a and Q-4b were prepared according to literature methods.” Racemic samples
of 3 were prepared with 0.1 equiv. N,N,N',N'-tetramethylguanidine (TMG) as the catalyst in
CH,Cl, at room temperature.

2. Preparation of 5-substituted rhodanines

t
OH + Ar—NCS ————» N R
HS 1,4-dioxane Ar”
0 o)
R= alkyl, aryl
The mercapto carboxylic acids other than 2-mercapto-propanoic acid were prepared following

the literature procedures.’ 5-Substituted rhodanines were prepared from the corresponding
mercapto carboxylic acids and isothiocyanates according to the literature procedure.*

5-allyl-3-phenyl-2-thioxothiazolidin-4-one (1e)

S Yellow solid; mp: 64.7-65.3 °C; '"H NMR (400 MHz, CDCl): 6
YS — 2.76-2.83 (1H, m), 2.97-3.02 (1H, m), 4.47 (1H, dd, J = 4.1, 8.3 Hz),
N\Ye\/\ 5.26-5.30 (2H, m), 5.82-5.90 (1H, m), 7.16-7.18 (2H, m), 7.48-7.55
©/ ) (3H, m); *C NMR (100 MHz, CDCLy): & 33.5, 48.1, 117.4, 1253,
le 126.6, 126.7, 132.0, 172.6, 197.6; HRMS (ESI) m/z calcd for

C1,H;;NOS,Na" ([M+Na]") 272.0180, found 272.0184.
5-(2-(methylthio)ethyl)-3-phenyl-2-thioxothiazolidin-4-one (1f)
S S y Yellowish solid; mp: 97.5-99.1 °C; "H NMR (400 MHz, CDCls): &
N\Xe\/\s 2.11 (3H, s), 2.37-2.46(1H, m), 2.51-2.59 (1H, m), 2.68-2.82 (2H, m),
©/ 4.57 (1H, dd, J =4.8, 7.8 Hz), 7.20-7.22 (2H, m), 7.49-7.53 (3H, m);
o C NMR (100 MHz, CDCly): & 15.3, 31.0, 31.5, 50.5, 128.4, 129.7,
1f

129.9, 1353, 176.3, 200.8; HRMS (ESI) m/z caled for
C1,H,35NOS;Na" ([M+Na]") 306.0057, found 306.0062.
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5-(0-methylbenzyl)-3-phenyl-2-thioxothiazolidin-4-one (1i)
Yellow solid; mp: 108.5-110.7 °C; '"H NMR (400 MHz, CDCl5): o
O 2.40 (3H, s), 3.23 (1H, dd, J = 10.3, 14.4 Hz), 3.73 (1H, dd, J = 3.9,

o)
N 10.3 Hz), 466 (1H, dd, J = 3.9, 144 Hz), 7.14-7.25 (6H, m),
5’&8 7.49-7.55 (3H, m); °C NMR (100 MHz, CDCl;): § 19.8, 36.1, 52.7,
52.8, 126.6, 128.0, 128.5, 129.4, 129.7, 129.9, 131.1, 134.3, 135.1,

1

136.7, 175.7, 200.6; HRMS (ESI) m/z calcd for C;;H;sNOS,Na"
([M+Na]") 336.0493, found 336.0498.
5-(m-bromobenzyl)-3-phenyl-2-thioxothiazolidin-4-one (1j)

0 O Yellow solid; mp: 123.9-124.7 °C ; "H NMR (400 MHz, CDCls): 6 3.33

(1H, dd, J=8.3, 14.0 Hz), 3.47 (1H, dd, J = 4.0, 14.0 Hz), 4.65 (1H, dd,

’i J=4.0, 83 Hz), 7.02-7.03 (2H, m), 7.21-7.25 (2H, m), 7.44-7.53 (5H,
ST m); 3C NMR (100 MHz, CDCLy): § 19.8, 36.1, 52.7, 52.8, 126.6, 128.0,
128.5, 129.4, 129.7, 129.9, 131.1, 134.3, 135.1, 136.7, 175.7, 200.6;

Br 1 HRMS (ESI) m/z caled for C;¢H;,NOS,BrNa"™ ([M+Na]") 399.9441,
found 399.9443.
5-(4-methylbenzyl)-3-phenyl-2-thioxothiazolidin-4-one (1k)
o O Yellow solid; mp: 119.2-120.8 °C; 'H NMR (400 MHz, CDCly): o
N

2.36 (3H, s), 3.30 (1H, dd, J = 8.7, 14.0 Hz), 3.50 (1H, dd, J = 3.9,
14.0 Hz), 4.66 (1H, dd, J = 3.9, 8.7 Hz), 6.99-7.02 (2H, m), 7.14-7.19
S&S (4H, m), 7.46-7.52 (3H, m); *C NMR (101 MHz, CDCl;): & 21.2,
38.1, 53.5, 128.3, 129.4, 129.6, 129.6, 129.7, 132.1, 135.0, 137.6,

175.5, 200.5; HRMS (ESI) m/z caled for C;;H;sNOS,Na"
([M+Na]") 336.0943, found 336.0940.
5-(4-chlorobenzyl)-3-phenyl-2-thioxothiazolidin-4-one (11)

o O Yellow solid; mp: 148.2-148.9 °C; 'H NMR (400 MHz, CDCl3): 8

3.33 (1H, dd, J = 8.3, 14.1 Hz), 3.47 (1H, dd, J = 3.9, 14.1 Hz),
/’l 4.64 (1H, dd, J = 4.0, 8.2 Hz), 6.98-6.70 (2H, m), 7.22 (2H, d, J =
ST g 8.4 Hz), 7.33 (2H, d, J = 8.4 Hz), 7.47-7.52 (3H, m); °C NMR (100

MHz, CDCl;): & 37.8, 53.0, 53.1, 128.3, 129.1, 129.8, 131.1, 133.6,
Cl 1l 134.0, 1349, 175.3, 200.0; HRMS (ESI) m/z caled for
C16H12NOS,CINa™ ([M+Na]") 355.9947, found 355.9950.
5-(3,4-dichlorobenzyl)-3-phenyl-2-thioxothiazolidin-4-one (1m)
Yellow solid; mp: 122.8-123.5 °C; "H NMR (400 MHz, CDCly):

Cl
§3.33 (1H, dd, J = 8.2, 14.1 Hz), 3.47 (1H, dd, J = 4.1, 14.1 Hz),
S Cl' 464 (1H, dd, J = 4.1, 8.2 Hz), 6.99-7.15 (3H, m), 7.39 -7.52 (5H,
YS m); °C NMR (101 MHz, CDCL): & 37.4, 52.6, 128.2, 129.0,
N 129.7, 129.9, 130.8, 131.4, 132.2, 132.9, 134.8, 135.3, 175.1,

©/ o} 199.4; HRMS (ESI) m/z caled for C;¢H;NOS,CL,Na" ([M+Na]")
389.9557, found 389.9562.

1k

im
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3-(4-fluorophenyl)-5-methyl-2-thioxothiazolidin-4-one (1p)
Yellow solid; mp: 124.5-125.9 °C; "H NMR (400 MHz, CDCl;): 6 1.78
YS (3H, d, J=7.3 Hz), 4.39 (1H, q, J = 7.3 Hz), 7.17-7.25 (4H, m); "’F NMR
\\27 (376 MHz, CDCls): & -110.57 (IF, s); >C NMR (100 MHz, CDCls): &
/©/ © 18.5, 45.9, 116.8 (d, J = 23 Hz), 130.5 (d, J =9 Hz), 130.9 (d, J =3 Hz),
F 163.0 (d, J = 248 Hz), 176.8, 200.5; HRMS (ESI) m/z calcd for
C10HsNOFS," ([M-H]') 239.9953, found 239.9954.
3-(3,5-trifluoromethylphenyl)-5-methyl-2-thioxothiazolidin-4-one (1u)
Yellowish solid; mp: 112.7-113.5 °C; "H NMR (400 MHz, CDCls): &
YS 1.84 (3H, d, J = 7.3 Hz), 4.48 (1H, q, J = 7.3 Hz), 7.73 (2H, s), 7.99
\\ﬁ (1H, s); "’F NMR (376 MHz, CDCL): & -62.86 (6F, s); °C NMR (100
O MHz, CDCl;): 6 18.3, 46.1, 122.6 (q, J =272 Hz), 123.6 (2q, J =3 Hz),
129.4 (q, J = 3 Hz), 133.0 (q, J = 34 Hz), 136.2, 176.1, 199.1; HRMS
CF3 (ESI) m/z caled for C;,HgNOS,F¢Na' ([M+Na]") 357.9795, found
1u 357.9788.

3. General procedure for the enantioselective a-amination reaction

3 . N. catalyst (5 mol%) \\]‘/S _\\\\N\N,COOR3
R2" N R 4 N — N RN
)\ CH2C|2, -60 °C RZ
o 0~ "OR3 @)
la-u 2a 3a-u

To a solution of 5-substituted rhodanines 1 (0.2 mmol) and catalyst quinine or quinidine (0.01
mmol) in CH,Cl, (2.0 mL) was added 2 (0.22 mmol). The reaction mixture was kept at -60 °C
until complete consumption of 1. Purification of the reaction mixture by chromatography on silica
gel afforded the desired product 3.

4. Analytical data and HPLC analyses of a-aminated products

(S)-diethyl 1-(5-methyl-4-0x0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-dicarboxylate
(3a)

S COOEt Yellowish solid; mp: 74.2-75.9 °C; 99% yield and 95% ee; 'H NMR
\\]"S AN-(~COOEL  for rotamers (400 MHz, CDCLy): § 1.26-1.37 (6H, m, OCH,CH;,
Ph/Nwe\ H rotamers), 1.96 (3H, s), 4.24-4.31 (4H, m, OCH,CH3; rotamers), 6.51,
0 6.77(1H, 2s, NH rotamers), 7.26-7.31 (m, 2H), 7.48-7.53 (3H, m);

3a 3C NMR for rotamers (100 MHz, CDCl3): 6 14.5, 14.6, 25.6, 63.0,

63.3,64.1, 75.8, 128.6, 129.5, 129.7, 135.6, 153.8, 154.2, 155.8, 156.7, 174.1, 174.4, 199.7, 200.5;
HRMS (ESI) m/z caled for C;¢H oN305S,K " ([M+K]") 436.0403, found 436.0398; [a]D20= +113.4
(c 0.39, CH,Cl,). HPLC (chiral AD-H column), hexane /2-propanol = 98/2, flow rate 0.8 mL/min,
A =254 nm, tygior= 27.1 min, tpiner = 38.9 min.
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(R)-3a This reaction was catalyzed by quinidine and the product was obtained in 98% yield and
92% ee. HPLC (chiral AD-H column), hexane/2-propanol = 98/2, flow rate 0.8 mL/min, A =254

nm, tyinor = 26.5 Min, tygjo= 37.8 min.

DAD1 A, Sig=254 4 Ref=360,100 (ZHR\12121601.D)
mAU g
175 R
150
125 -
100 E
7% ~
50
25
0
N T Y T T
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s] %
- |- | ——=———- [——————- |-————=———= |-——=———-
1 26.183 BB 2.9524 1.9871¢6e4 49.8611
2 37.641 BB 1.9143 1.59823e4 50.1389
(racemic 3a)
DAD1 A, Sig=254,4 Ref=360,100 (ZHR\12121602.D)
mAU ]
140 g
120 5
1003
804
60
40% 0
20% i
oA : .
R T Y T T
Peak RetTime Type Width Area Area
i [min] [min] [mMAU*s] %
=== === | -—=-—- | -=—==——- | === |-===———- |
1 27.109 BB 2.9235 2.70146e4 97.7367
2 38.946 BB 1.4792 625.56781 2.2633
(3a catalyzed by quinine)
DADT A, 5ig=254 4 Ref=360,100 (ZHR\121271603.D)
mAU ] @
160 4 <
140 N
1203
1003
80
60 ]
40 o
20 ﬁ 5
0 =
o 0 s s 4 " so " 60 min
Peak RetTime Type width Area Area
¥ [(min] [min] [mAU*s] %
- | —==——= | —=—==——- | === | === |
1 26.495 BB 2.7600 634.16522 3.6918
2 37.759 BB 1.9542 1.65434e4 96.3082

(ent-3a catalyzed by quinidine)
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(S)-diisopropyl 1-(5-methyl-4-oxo0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-
dicarboxylate (3a’)
Yellowish solid; mp: 172.0-172.5 °C; 99% yield and 93% ee; 'H
Y N\N\N/COOiPr NMR for rotamers (400 MHz, CDCls): & 1.26-1.41 (12H, m,
/Nxe\ H OCH(CHg3); rotamers), 1.95 (3H, s), 5.01-5.08 (2H, m, OCH(CH3;),
Ph o) rotamers), 6.59, 6.74 (1H, 2s, NH rotamers), 7.30-7.31 (m, 2H),
7.47-7.54 (3H, m); *C NMR for rotamers (100 MHz, CDCls): &
21.9, 22.0, 22.1, 25.8, 71.2, 72.3, 75.8, 128.6, 129.5, 135.6, 153.3,
153.7, 155.5, 156.4, 174.1, 174.3, 199.8, 200.6; HRMS (ESI) m/z calcd for C,3H23N305S,Na”
(IM+Na]") 448.0977, found 448.0982; [a]p™" = +113.2 (¢ 0.43, CH,Cl,). HPLC (chiral AS-H
column), hexane/2-propanol = 80/20, flow rate 0.6 mL/min, A = 254 nm, tpiner = 13.0 min, tpgjor =
29.1 min.

s CIZOOIPr

3a’

DADT B, Sig=251-‘.16 Ref=360,100 (ZHR\12102702.D) =
mAU 3
350
300
250

13.578

2003
150
1003

29.678

50

04— - —

10 15 20 25 30 min
Peak RetTime Type Width Area Height Area
B [min] [min] [mAU*s] [mAU] %

el | === =====—- | === | ===mm o | ===
1 13.578 VB 0.7026 1.10786e4  241.77968 50.0765
2 29.678 BB 2.9079 1.10448e4  58.78659 49.9235

(racemic 3a’)

DAD1 B, Sig=254,16 Ref=360,100 (SNAPSHOT.D)
mAU

120
100

29.084

80
60
40

13.033

20

T T T T T T T T T 4 T 4 T T T T 4 T T T T

10 15 20 25 30 ‘ I ' I min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAlU) %

e e | === | === |-=m=mommo- | momnoonnan R !
1 13.033 BB 0.7205 525.33191 11.09334 3.2791
2 29.084 BB 2.5870 1.5495le4  82.20762 96.7209

(3a’ catalyzed by quinine)
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(S)-di-tert-butyl 1-(5-methyl-4-oxo-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-
dicarboxylate (32”)

S

Y ~““’\II\N
Ph’NTe\ :

COOtBu

S _COOtBuU

Yellowish solid; mp: 168.5-169.8 °C; 99% yield and 47% ee; 'H
NMR for rotamers (400 MHz, CDCl3): 6 1.47-1.58 (18H, m,
O(CHg); rotamers), 1.92 (3H, s), 6.32, 6.58 (1H, 2s, NH rotamers),

o) 7.30-7.32 (m, 2H), 7.46-7.54 (3H, m); C NMR for rotamers (100

33"

MHz, CDCl): 6 25.8, 28.1, 28.1, 28.3, 75.6, 82.6, 83.9, 84.1, 128.6,

129.4, 129.5, 135.7, 152.3, 152.9, 155.0, 155.6, 174.4, 200.9;
HRMS (ESI) m/z caled for CooHysN30sS,:Na* ([M+Na]") 476.1290, found 476.1281; [o]p'’ =
+51.4 (c 0.45, CH,Cl,). HPLC (chiral AS-H column), hexane/2-propanol = 98/2, flow rate 0.6

mL/min, A = 254 nm, tyiner = 29.5 min, tygior = 56.9 min.

mAU ]

80
60
40

20

DAD1 B. Sig=254,16 Ref=360,100 (ZHR112102903.D) -

30.848

59.241

20 30 40 50

( 3a” catalyzed by quinine)

S7

60 70 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Rttty |====|======= | ========== [====mmmmm | -
1 30.846 BB 3.4913 1.55012e4 54.09212 50.2280
2 59.241 BB 6.5830 1.53605e4 27.30553 49.7720
(racemic 3a”)
DAD1 B, Sig=254,16 Ref=360,100 (ZHR\12102901.D)
mAU_:
80
60
40 § §
20 ~
0] :
T T T 80 70 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== === | ====|======= [ ========== | =========- | ======== |
1 29.534 VB 2.9401 5661.88770 23.29100 26.4981
2 56.906 BB 6.3245 1.57052e4 29.06290 73.5019



(S)-diethyl 1-(5-ethyl-4-0x0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-dicarboxylate
(3b)

S S (FOOEt Light yellow solid; mp: 134.7-138.5 °C; 95% yield and 96% ee; 'H
N \e#N.-COOEt NMR for rotamers (400 MHz, CDCL): § 1.08-1.15 (3H, m),
Ph/N\h H 1.25-1.37 (6H, m, OCH,CHj3 rotamers), 2.11-2.29 (2H, m), 4.17-4.32
O] (4H, m, OCH,CHj; rotamers), 6.71, 6.90 (1H, 2s, NH rotamers),

3b 7.26-7.27 (m, 2H), 7.46-7.54 (3H, m); *C NMR for rotamers (100

MHz, CDCl;): 6 14.5, 14.6, 30.7, 30.9, 63.1, 63.4, 64.1, 80.5, 80.6,
128.5, 129.6, 129.7, 135.6, 154.2, 155.9, 156.6, 173.3, 173.6, 200.3, 201.0; HRMS (ESI) m/z
caled for C;7H;N30sS,Na” ([M+Na]") 434.0820, found 434.0820; [OL]D19 = +100.8 (c 0.74,
CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 95/5, flow rate 0.8 mL/min, A = 254

nm, tyinor = 22.1 min, tygjor = 37.7 min.

VWD1 A, Wavelength=254 nm (ZHR\Z110705.D)
mAU 7
IZO—E ©
100 3 = ]
80 5
60
404
204
0]
T T T " T T T T T T T T T T T T T T T T T " T T T
10 20 30 40 50 min
Peak RetTime Type Width Area Height Area
- [min] [min] mAU *5 [mAU ] %
=== | =-—===|======= | === | ====m—=—= |======—- |
1 21.998 BB 1.7857 1.07950e4 86.63299 50.3837
2 37.393 BB 2.1393 1.06306e4 72.97308 49.6163
(racemic 3b)
VWD1 A, Wavelengih=254 nm (ZHR\12110706.0)
mAU ]
60 3
40
30
20 -
10 g
E =
-10 : T T T i T T T T T T T T T T T T T T T T T " T T T
10 20 30 40 50 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
=== m————— I |====————=- | =====———— | ======== \
1 22.107 BB 1.1313 122.87231 1.29038 1.9392

2 37.700 BB 2.0019 6213.335°4 44.25844 98.0608

(3b catalyzed by quinine)

S8



(S)-diethyl 1-(5-isopropyl-4-oxo-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-

dicarboxylate (3¢)

S

Ph~

(ESI

Yellowish solid; mp: 57.5-60.9 °C; 99% yield and 91% ee; 'H NMR

COOEt
' for rotamers (400 MHz, CDCl;): 6 1.18-1.34 (12H, m), 2.59-2.64

iprH

\\1’ oN., _COOEt
N\Ve\ N (1H, m), 4.21-4.30 (4H, m, OCH,CHj; rotamers), 6.86, 6.94 (1H, 2s,

NH rotamers), 7.20-7.26 (m, 2H), 7.46-7.53 (3H, m); C NMR for
3c rotamers (100 MHz, CDCl;): & 14.4, 14.6, 17.6, 18.0, 35.5, 63.0,

64.0, 84.0, 128.5, 129.5, 135.7, 154.7, 156.9, 172.3, 201.1; HRMS

) m/z calcd for C1sH23N;05S,Na" ([M+Na]+) 448.0977, found 448.0979; [a]D18= +100.4 (c

6]

0.78, CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 90/10, flow rate 0.7 mL/min, A

=254 nm, tyiner =11.2 min, tygjor =25.7 min.

VDT A, Wavelengin=264 nm (ZHR\12111303.0)
mAU _:
400—2 o
300 ] g
200 §
o0 k
D__“"l““lw““\""‘\I""\“"I""'l""
0 5 10 15 20 25 30 35 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
=== | ====]======= | =======—=- | ======———= | ===
1 10.966 VB 1.2348 2.32783e4 282.56619 50.4266
2 24.866 VB 2.0170 2.28844e4 160.10516 49.5734
(racemic 3c¢)
VWDT A, Wavelength=254 nm (ZHR\12111304.D)
mAU
2504
200
150

1004

50

(=]
11.231
i
] %25664

S e e e e N B e e e T AL e s ms e L e e A A
0 5 10 15 20 25 30 35 min|

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
=== === | ====|======- | =========- | ========== | =======-
1 11.231 VB 1.1430 625.96564 7.65727 4,3343

2 25.664 BB 2.0161 1.38160e4 96.37558 95.6657

(3¢ catalyzed by quinine)
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(S)-diethyl 1-(5-butyl-4-0x0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-dicarboxylate
(3d)

S < CIZOOEt Yellowish solid; mp: 131.4-133.2 °C; 98% yield and 94% ee; 'H
Y ,.«\N\N/COOEI NMR for rotamers (400 MHz, CDCIl;): 6 0.90-0.99 (3H, m),
Ph/N H 1.25-1.40 (9H, m), 1.65-1.68 (1H, m), 2.03-2.24 (2H, m), 4.18-4.32
O (4H, m, OCH,CH; rotamers), 6.70, 6.89 (1H, 2s, NH rotamers),

7.26-7.27 (m, 2H), 7.46-7.54 (3H, m); C NMR for rotamers (100
MHz, CDCls): 8 13.9, 144, 14.5, 22.5, 25.0, 37.1, 37.2, 63.0, 63.3,
64.0,79.8, 79.9, 128.5, 129.5, 129.6, 135.6, 153.8, 154.2, 155.9, 156.6, 173.4, 173.6, 200.2, 200.9;
HRMS (ESI) m/z caled for CioH,sN3058,Na” ([M+Na]") 462.1133, found 462.1127; [a]p' =
+136.3 (¢ 0.82, CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 95/5, flow rate 0.8

mL/min, A = 254 nm, tyiner = 10.9 min, tygi0r = 21.7 min.

3d

VWD1 A, Wavelength=254 nm (ZHR\12121401.D)
mAU ]
4005 %
aooé o
2ooé N
lmé
05————i‘rﬂw _ ;
—— Y
0 5 10 15 20 25 30 miny
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *5 [mAU ] %
———=| === | ====| === |====—==——- | ====—==—- | ========
1 10.702 BB 0.7537 1.86585e4 347.14554 50.9560
2 21.652 BB 1.3528 1.79584e4 196.54832 49.0440
(racemic 3d)
VWD1 A, Wavelength=254 nm (ZHR\12121402.D)
mAU ] w©
1?5—; E’
150 A
125 4
100 3
75
50 g
2
Déé\p_.__.JL
. T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %

e R R | ==mmmmmeee R | ===mmem !
1 10.885 BB 0.7355 402.02307  7.79753  2.9332
2 21.678 BB 1.3114 1.33040e4  149.15288 97.0668

(3d catalyzed by quinine)
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(S)-diethyl 1-(5-allyl-4-oxo-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-dicarboxylate
(3e)
COOEt Yellowish solid; mp: 63.2-65.9 °C; 90% yield and 94% ee; 'H NMR
YS @\‘,\'L _COOEt for rotamers (400 MHz, CDCl3): 6 1.26-1.37 (6H, m, OCH,CHjs
N H rotamers), 2.87-2.97 (2H, m), 4.25-4.31 (4H, m, OCH,CHj; rotamers),
Ph” Tgl 5.32-5.36 (2H, m), 5.84-5.90 (1H, m), 6.63, 6.84 (1H, 2s, NH
rotamers), 7.22-7.26 (m, 2H), 7.46-7.52 (3H, m); BC NMR for
rotamers (100 MHz, CDCl,): 8 14.5, 14.6, 15.9, 27.8, 37.3, 63.3, 64.3,
65.7,79.1, 128.5, 129.0, 129.7, 129.8, 135.5, 153.8, 154.2, 156.6, 173.1, 200.1; HRMS (ESI) m/z
caled for CioH,sN30sS,Na™ ([M+Na]") 446.0820, found 446.0806; [o]p'® = +175.1 (¢ 0.73,
CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 95/5, flow rate 0.8 mL/min, A = 254
nm, tyinor = 20.2 min, tygjor = 34.9 min.
(R)-3e This reaction was catalyzed by quinidine and the product was obtained in 99% yield and
92% ee. HPLC (chiral OD-H column), hexane/2-propanol = 95/5, flow rate 0.8 mL/min, A = 254

nm, tgjor = 19.7 min, tpine= 40.4 min

S

3e

VWDT A, Wavelengih=254 nm (ZHR\13010703.0)
mAU
1753 &
150 3 g
125 -
100 g
75 i
50
253
e N : .
_—T——
0 10 20 30 40 50 80 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
=== ===——-- |====]======- [=========- | ========== [======== |
1 19.793 BB 1.4321 1.30530e4 136.97675 50.5592
2 35.993 BB 2.3307 1.27642e4 74.39719 49.4408
(racemic 3e)
VWDT A, Wavelength=254 nm (ZHRV13010702.0)
mAU
200 3
] 3
150
mo—f
wé ]
g A ~
R Y T Y T T
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
——m= |- |====|======= | =========- | ====—————= | ======== |
1 20.229 BB 1.3362 885.11456 9.48478 2.8519

2 34.881 BB 2.4319 3.01506e4 170.34077 97.1481

(3e catalyzed by quinine)
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VWD1 A, Wavelength=254 nm (ZHR\13041601.D)
mAU ]
200
] 2
] @
1 (=2}
150 =
100 ]
50 3
] <
4 o
_J\I'\\L i
0] .
e e o e
0 10 20 30 40 50 80 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *5 [mAU ] %

| e | === | == e e e |
1 19.680 PB  1.4893 1.39194ed4  141.74785 95.7752
2 40.432 BB 2.0237 ©14.00073 3.56024 4,2248

(ent-3e catalyzed by quinidine)

(S)-diethyl 1-(5-(2-(methylthio)ethyl)-4-0x0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2

-dicarboxylate (3f)
s (I:OOEt Yellowish solid; mp: 162.1-164.3 °C; 92% yield and 94% ee; 'H
YS _wN\N/COOEt NMR for rotamers (400 MHz, CDCl;): 6 1.26-1.34 (6H, m,
Ph,NﬁH OCH,CHg3 rotamers), 2.12 (3H, s), 2.39-2.53 (3H, m), 2.76-2.82 (1H,
[e) s m), 4.22-4.32 (4H, m, OCH,CHj; rotamers), 6.61, 6.82 (1H, 2s, NH
. | rotamers), 7.26-7.28 (m, 2H), 7.48-7.54 (3H, m); “C NMR for

rotamers (100 MHz, CDCl,): 8 14.5, 14.6, 15.9, 27.8, 37.3, 63.3, 64.3,
65.7,79.1, 128.5, 129.0, 129.7, 129.8, 135.5, 153.8, 154.2, 156.6, 173.1, 200.1; HRMS (ESI) m/z
caled for CigH,3N30sS;Na” ([M+Na]™) 480.0698, found 480.0705; [o]p'® = +123.4 (c 0.83,
CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 90/10, flow rate 0.7 mL/min, A=254
nm, tyine= 13.3 min, tpgjor = 38.7 min.
(R)-3f This reaction was catalyzed by quinidine and the product was obtained in 99% yield and
91% ee. HPLC (chiral OD-H column), hexane/2-propanol = 90/10, flow rate 0.7 mL/min, A=254

nm, tpgjor = 12.9 min, tyiner = 38.9 min.

VWD1 A, Wavelength=254 nm (ZHR\12122002.0)
mAU 3 I~ >
| A
] E .—0@’
120 e
] v
100
804
] Ny
&0 3 &
] D g
404 %vgm
20
04 AN
T T T [T
0 10 20 30 40 50 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *5 [mAU ] %

e | === =====en | ==mmmmmmme | ==mmmmm e | == m e
1 13.197 MM 0.9750 6627.29932 113.29047 50.0853
2 39.843 MM 3.7127 6604.72119  29.64898 49.9147

(racemic 3f)
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VWD1 A, Wavelength=254 nm (ZHR\12122001.D)
mAU ] o
120 =
100 4
804
60
40 8
20 @
04 M
N Y T
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *g [mAU ] %
e it | === === | === | —=———————- | -——==———- |
1 13.320 PB 0.8809 728.68347 12.55657 3.1190
2 38.703 BB 3.0087 2.26340e4 110.15550 96.8810
(3f catalyzed by quinine)
VWD1 A, Wavelength=254 nm (ZHR\13041302.D)
mAU
160 -
140 S
120 ©
100
80
60
40 o
] =
20 g
0 M 2
0 ‘ T T 0 5 i
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %

e B | === === | ===mmmmm e | ====mmmm - | ==mm e
1 12.887 BB 0.7909 5993.97852 116.22984 95.4451
2 38.945 BV 2.3325 286.04785  1.43886  4.5549

(ent-3f catalyzed by quinidine)

(S)-diethyl 1-(4-0x0-3,5-diphenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-dicarboxylate (3g)

Ses COOEt Yellowish solid; mp: 116.1-118.1 °C; 91% yield and 81% ee; 'H
Y aN.,COOEt NMR for rotamers (400 MHz, CDCLy): & 1.10-1.40 (6H, 3t,
Ph/NW%\PhH OCH,CH3; rotamers), 4.02-4.32 (4H, m, OCH,CH; rotamers), 6.27,
o 6.49 (1H, 2s, NH rotamers), 7.22-7.25 (m, 2H), 7.40-7.44 (6H, m),

39 7.84-7.89 (2H, m); 3C NMR for rotamers (100 MHz, CDCl;): 6 14.5,

19.3, 62.7, 64.2, 82.9, 128.6, 129.1, 129.2, 129.5, 129.6, 130.4, 130.6, 132.6, 135.7, 154.8, 155.8,
172.0, 199.7; HRMS (ESI) m/z calcd for CH;N305S,Na” ([M+Na]") 482.0820, found 482.0809;
[a]D19= +110.4 (c 0.73, CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 90/10, flow

rate 0.6 mL/min, X = 254 nm, tyiner = 30.8 min, tpgjor = 54.1 min.
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VWD A, Wavelength=254 nm (ZHR\12120201.D)
mAU

250 4

2004

30412

150 4
100

50

(=]
| 754546

1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 20 30 40 50 60 70 80 miny

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
=== = |=========—= [========— [ | == |
1 30.412 PB 1.5590 1.68489%e4 162.32115 50.5927
2 54.546 PB 3.2353 1.64542e4 70.09145 49,4073

(racemic 3g)

VWD1 A, Wavelength=254 nm (ZHR\12120202.D)
mAU
1203
100 ?
80 B
603
40 N
» K
0+ T
Ly e M sy s sy S S S Sy
10 20 30 40 50 60 70 80 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s5 [mAU ] %
=== [====]======= [========== [ ========== | ======== |
1 30.777 BB 1.4973 1907.82080 18.34303 9.6861
2 54.140 PB 3.1458 1.77886e4 76.77496 90.3139

(3g catalyzed by quinine)

(S)-diethyl 1-(5-benzyl-4-0x0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-dicarboxylate
(3h)
Yellowish solid; mp: 143.7-145.9 °C; 98% yield and 94% ee; 'H
NMR for rotamers (400 MHz, CDCl;): 6 1.28-1.45 (6H, m,

S OCH,CHj rotamers), 3.38 (1H, d, J=13.0 Hz), 3.48 (1H, d, J=13.0
YS / H Hz), 4.27-4.39 (4H, m, OCH,CHj; rotamers), 6.64, 6.88 (1H, 2s, NH
oV N TCOOEL rotamers), 7.26-7.37 (m, 10H); °C NMR for rotamers (100 MHz,
o COOEt CDCLy): 5 14.5, 14.6, 14.8, 42.6, 63.2, 63.5, 64.2, 80.5, 128.3, 128.4,

3h 128.5, 129.3, 129.5, 1309, 131.1, 131.7, 135.2, 153.8, 154.2, 156.0,

156.8, 172.5, 172.7, 199.2, 199.9; HRMS (ESI) m/z caled for CpHy3N305S,Na™ ([M+Na]")
496.0977, found 496.0971; [oc]D19 = +54.3 (c 0.88, CH,Cl,). HPLC (chiral AD-H column),
hexane/2-propanol = 90/10, flow rate 0.8 mL/min, A = 254 nm, tyinor = 18.0 min, tygjor = 21.2 min.
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DAD1 A, Sig=254 4 Ref=360,100 (ZHR\12112303.D)

mAU ]
175
150 4

18.377

125
100
754
50
25

L]
%
>21753

L e e Y
] 5 10 15 20 25 30 35 40 min

Peak RetTime Type Width Area Area
B [min] [min] [MAU*s] %
e R | === | ===mmen | ====mmm e | === |
1 18.377 BB 0.8818 5955.28418 50.4302
2 21.753 BB 1.4271 5853.67480 49.5698

(racemic 3h)

DAD1 A, Sig=254 4 Ref=360,100 (ZHR12112304.0)
mAU
100
80 =
60
mé
20- 8
od—— =
o 5 a0 45 "o 5 a0 a4 min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s] %
=== mm————— | ====== [ ======- | =========- [=======- |
1 18.021 BP 0.7031 205.11913 3.1859
2 21.170 BB 1.4299 6233.1254% 96.8141

(3h catalyzed by quinine)

(S)-diethyl 1-(5-(2-methylbenzyl)-4-0x0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-
Dicarboxylate (3i)
Yellowish solid; mp: 81.3-82.7 °C; 96% yield and 89% ee; 'H NMR
for rotamers (400 MHz, CDCl3): 6 1.25-1.44 (6H, m, OCH,CHjs
rotamers), 2.38 (3H, s), 3.48-3.60 (2H, m), 4.26-4.37 (4H, m,
OCH,CHj; rotamers), 6.76, 6.94 (1H, 2s, NH rotamers), 7.12-7.31 (m,
4H), 7.40-7.42 (3H, m); *C NMR for rotamers (100 MHz, CDCL;): &
14.5, 14.6, 20.6, 38.4, 63.3, 64.2, 80.9, 126.0, 128.4, 129.4, 129.5,
3i 129.9, 131.2, 131.3, 135.5, 138.8, 154.1, 156.8, 173.3, 173.5, 200.3;
HRMS (ESI) m/z caled for Cp3HosN3OsS,Na' ([M+Na]") 510.1133, found 510.1138; [o]p'’ =
+46.1 (¢ 0.86, CH,Cl,). HPLC (chiral AD-H column), hexane/2-propanol = 95/5, flow rate 0.8

mL/min, A = 254 nm, tysjor = 23.3 min, tmino~ 39.4 min.
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DAD1 A, Sig=254,4 Ref=360,100 (ZHR\1 3020208‘_D)
mAU 7
120
100—5 o
80 3
60 %
40 ~
207 //\\“ﬁnaﬁﬁ_‘_
0 : :
T T A T Y Y Y
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s] %
el R | ===——~- | ======- | —=======- [—===———- |
1 23.449 BB 2.1267 6586.49609 47.8932
2 39.509 BV 1.5813 7165.95801 52.1068
(racemic 3i)
DADT A, Sig=254 2 Ref=360,100 (ZHR\13020210.0)
mAU
120
100 -
80 2
60 A
40 _
20 g
0]
B T T N Y Y
Peak RetTime Type Width Area Area
# (min] [min] [mAU*s) %
- [-—=——- | ——————- |-======——- |-———————- |
1 23.363 BB 2.2567 1.12369e4 94,3687
2 39.371 BB 1.2643 670.53937 5.6313

(3i catalyzed by quinine)

(S)-diethyl 1-(5-(3-bromobenzyl)-4-oxo0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-
dicarboxylate (3j)
Yellowish solid; mp: 171.4-173.2 °C; 91% yield and 92% ee; 'H

o NMR for rotamers (400 MHz, CDCl;): 6 1.26-1.44 (6H, m,

OCH,CHgs rotamers), 3.34 (1H, d, J=13.0 Hz), 3.45 (1H, d, J =13.0

SYS H Hz), 4.27-4.37 (4H, m, OCH,CHj; rotamers), 6.78, 6.98 (1H, 2s, NH
Ph/ng "”r}l’ “COOEt rotamers), 7.19-7.32 (4H, m), 7.41-7.52 (5H, m); *C NMR for
o COOEt rotamers (100 MHz, CDCl,): 6 14.5, 14.8, 42.1, 63.4, 63.6, 64.3, 80.2,

3j 122.5, 128.3, 129.5, 129.6, 130.0, 130.7, 131.6, 133.5, 134.3, 154.1,

156.8, 172.7, 199.4; HRMS (ESI) m/z calcd for C»H,N305S,BrNa”
([M+Na]") 574.0082, found 574.0067; [oc]D19 = +105.3 (¢ 0.87, CH,Cl,). HPLC (chiral OG-H
column), hexane/2-propanol = 80/20, flow rate 0.8 mL/min, A = 254 nm, tyiner = 11.9 min, tpgjor =
14.4 min.
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VWWD1 A, Wavelength=254 nm (ZHOU-13\YZN002321.D)
mAU
150—2 N
125—; 5 -
100 = b4
75 ¥
50 5
253
04 :
T i T i T T T T T T i T T i T i T T " T T T T
0 5 10 15 20 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
—mm= - | === =====—- | === | =======—— | ======== I
1 11.612 BB 1.0205 5558.64209 82.04055 49.6148
2 14.534 BB 1.3672 5644.94434 61.53808 50.3852
(racemic 3j)
VWWD1 A, Wavelength=254 nm (ZHOU-13\YZN002323.D)
mAU -
= 3
150 3 =
1253
100 4
75
50 g
259 T
04 T
T " T " T T T K T T " T T " T i T T " T T T T
0 5 10 15 20 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *35 [mAU 1 %

1 11.868 BV 0.9779 501.67899 7.60395 4.0224
2 14.441 VB 1.3290 1.19705e4 134.19664 95.9776

(3j catalyzed by quinine)

(S)-diethyl 1-(5-(4-methylbenzyl)-4-oxo0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-
Dicarboxylate (3k)
Yellowish solid; mp: 94.7-96.1 °C; 97% yield and 95% ee; 'H NMR
for rotamers (400 MHz, CDCl3): 6 1.25-1.43 (6H, m, OCH,CHjs
rotamers), 2.37 (3H, s), 3.34 (1H, d, J = 13.1 Hz), 3.44 (1H, d, J =
13.1 Hz), 4.26-4.38 (4H, m, OCH,CHj; rotamers), 6.74, 6.92 (1H, 2s,

s
YS 7 /H\ NH rotamers), 7.11-7.26 (6H, m), 7.36-7.40 (3H, m); BC NMR for
o N N COOEL | amers (100 MHz, CDCl): 3 14.5, 14.8, 21.3, 42.3, 63.2, 63.5, 64.1,
o COOEt 80.6, 127.8, 127.9, 1283, 129.2, 129.4, 131.6, 1353, 138.1, 153.9,

3k 1542, 1559, 156.8, 172.8, 200.1; HRMS (ESI) m/z caled for

C»3HysN305S,Na” ([M+Na]") 510.1133, found 510.1118; [a]D19= +69.4 (c 0.94, CH,Cl,). HPLC
(chiral OD-H column), hexane/2-propanol = 95/5, flow rate 0.8 mL/min, X = 254 nm, tygjor = 21.0

min, tminor = 37.3 min.
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VWD1 A, Wavelength=254 nm (ZHR\13020404.D)
mAU
300 4

20.928

250
200
150
100

504

(=]
S
] 7 33.481

.
T T T T T T T T |‘ T T T

0 10 20 30 40 50 min|

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
il B | ==== | === | ====m—m——- | =====————- | === |
1 20.928 VB 1.6082 2.51290e4 234.26567 51.0892

2 33.481 VB 2.6849 2.40575e4 122.39294 48.9108

(racemic 3Kk)

VWD1 A, Wavelength=254 nm (ZHR\13020403.0)
mAU ]
(+2]
4 (+2]
] @
200 S
150
100
50 o
] N
] 5
0 | L T T
—,——————
0 10 20 30 40 50 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *5 [mAU ] %

e R | ===mmmmm-- R o |
1 20.999 BB 1.6169 1.94165e4  182.07100 97.4840
2 37.272 BB 2.2067 501.1229%6 2.67406 2.5160

(3k catalyzed by quinine)

(S)-diethyl 1-(5-(4-chlorobenzyl)-4-0x0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-

dicarboxylate (31)

al Yellowish solid; mp: 93.4-95.1 °C; 93% yield and 94% ee; 'H NMR
for rotamers (400 MHz, CDCl3): 6 1.25-1.44 (6H, m, OCH,CHjs
rotamers), 3.35 (1H, d, J = 13.1 Hz), 3.45 (1H, d, J = 13.1 Hz),
4.24-438 (4H, m, OCH,CH; rotamers), 6.75, 6.93 (1H, 2s, NH

Y5\ H rotamers), 7.25-7.32 (6H, m), 7.40-7.41 (3H, m); '°C NMR for
o “N”""COOE  rotamers (100 MHz, CDCly): 8 14.6, 14.7,29.9, 42.0, 63.4, 63.7, 64.3,
o COOEt 80.3, 128.2, 128.8, 129.5, 129.7, 133.1, 134.7, 135.1, 154.2, 156.9,

3l 172.6, 199.6; HRMS (ESI) m/z caled for C2H»nN;05S,CINa”

([M+Na]") 530.0587, found 530.0594; [a]p' = +38.7 (¢ 0.93, CH,CL). HPLC (chiral AD-H
column), hexane/2-propanol = 90/10, flow rate 0.7 mL/min, A = 254 nm, tygjor = 14.1 min, tyiner =
22.3 min.

(R)-31 This reaction was catalyzed by quinidine and the product was obtained in 99% yield and
92% ee. HPLC (chiral OD-H column), hexane/2-propanol = 90/10, flow rate 0.8 mL/min, A = 254

nm, tgjor = 14.0 min, tyine~= 21.0 min.
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VWD1 A, Wavelength=254 nm (ZHR\13010904.0)
mMJé
120 2
100 =
80 -
60 8
40 ~
o k
0 54_/\1«_»'\_)1_- .
-20 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 a5 miny
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
- - |-———=--=—-- | ————————-- |- | === |
1 14.199 VB 1.0178 5993.77197 89.76215 50.9640
2 21.351 BB 1.9274 5767.01318 41.98018 49.0360
(racemic 31)
VWD1 A, Wavelength=254 nm (ZHR\13010905.0)
mAU ]
4ooé g
300—5
200%
1m€ 2
T T T T T T T T T T T T T T T T T T I‘ T T T T T T T I' T T T T T T T T T T T T
0 5 10 15 20 25 30 a5 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
e ety | ====|======= | === | === | ======== |
1 14.103 VB 1.0186 2.33343e4 349.74011 96.8257
2 22.309 PB 1.7096 764.97375 5.31553 3.1743
(31 catalyzed by quinine)
VWD1 A, Wavelength=254 nm (ZHR\13041308.D)
mMJ;
80 —i o
] &
60 1 N
40—:
: 3
20 3
e S T ‘ .
T R N T T N N
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *5 [mAU ] %

e L Pl R |-===--—--- | --=—--—--- | -m= - |
1 13.954 BB 0.9378 499.92703  7.99400  6.4806
2 20.992 BB 1.7485 7214.31787 58.45473 93.5194

(ent-3I catalyzed by quinidine)
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(S)-diethyl 1-(5-(3,4-dichlorobenzyl)-4-oxo0-3-phenyl-2-thioxothiazolidin-5-yl)hydrazine-1,2-
dicarboxylate (3m)
cl Yellowish solid; mp: 93.9-95.5 °C; 90% yield and 95% ee; 'H NMR
cl for rotamers (400 MHz, CDCl3): 6 1.25-1.44 (6H, m, OCH,CHjs
rotamers), 3.33 (1H, d, J = 13.1 Hz), 3.44 (1H, d, J = 13.1 Hz),
4.24-438 (4H, m, OCH,CH; rotamers), 6.75, 6.93 (1H, 2s, NH

SYS . H rotamers), 7.16-7.26 (3H, m), 7.39-7.42 (5H, m); “C NMR for
ore N N "COOE rotamers (100 MHz, CDCLy): 3 14.5, 14.6, 41.6, 63.4, 63.7, 64.4, 80.0,
o COOEt 128.2, 129.6, 129.7, 130.4, 131.3, 131.5, 132.6, 133.3, 135.0, 154.1,

3m 156.8, 172.6, 199.1; HRMS (ESI) m/z calcd for Cy,Hy N305S,ClLNa*

(IM+Na]") 564.0197, found 564.0191; [a]p" = +58.1 (c 0.88, CH,ClL). HPLC (chiral OD-H
column), hexane/2-propanol = 95/5, flow rate 0.8 mL/min, A = 254 nm, tysjor = 26.1 min, tyiner =
35.9 min.

VWD A, Wavelength=254 nm (ZHR\13020103.D)
mAU ]
80 5
- w
- o~
60 %
4 (2]
4 [3r]
40
20
0] [\r"l
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 60 miiny
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %

e I | == mm - | --———————- | -——————- |
1 26.240 PB 2.0144 8540.13086  62.23820 51.0614
2 33.669 PB  2.6961 8185.10205  42.10423 48.9386

(racemic 3m)

VWDT A, Wavelength=254 nm (ZHR113020104.D)
mAU ]
120 2
1004 &
80
mé
40
] 3
20 2
i At =
N T Y T T
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
- | === | === | ——=——==——- | ——==———- |
1 26.078 BB 2.0491 1.31300e4 95.61602 ©97.4¢6l16
2 35.864 BB 2.1150 341.96857 1.89545 2.5384

(3m catalyzed by quinine)
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(S)-diethyl 1-(3-(4-methoxyphenyl)-5-methyl-4-oxo-2-thioxothiazolidin-5-yl)hydrazine-1,2-
Dicarboxylate (3n)

Yellowish solid; mp: 133.1-134.9°C; 98% yield and 95%
SYS WN. _COOE ce; 'H NMR for rotamers (400 MHz, CDCLs): 6 1.25-1.38
N\e\ H/ (6H, m, OCH,CHg; rotamers), 1.94 (3H, s), 3.84 (3H, s),
/©/ o 4.24-4.31 (4H, m, OCH,CHj; rotamers), 6.70, 6.92 (1H, 2s,
~o NH rotamers), 7.02 (2H, d, J= 8.5 Hz), 7.21 2H, m, d, J =
3n 8.5 Hz); C NMR for rotamers (100 MHz, CDCl3): 6 14.5,
14.6, 25.6, 55.6, 63.2, 63.4, 64.1, 75.6, 114.9, 128.1, 129.6, 153.8, 154.1, 155.9, 156.6, 160.3,
174.5, 200.9; HRMS (ESI) m/z calcd for C17H,1N306S,Na " ([M+Na]+) 450.0769, found 450.0767;
[a]D18= +110.0 (c 0.84, CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 90/10, flow

rate 0.6 mL/min, A = 254 nm, tyyjor = 34.4 min, tyiner = 43.0 min.

9OOEt

VWD1 A, Wavelength=254 nm (SNAPSHOT.D)
mAU 3
175
150 3 §
1254 3 g
100 g
75
50
253
0
L T Y T T
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s5 [mAU ] %
- |====]======= [-———————-- | —————————- | === |
1 34.458 BB 1.7321 1.40957e4 122.55011 50.1853
2 42.005 BB 2.2141 1.39916e4 93.37518 49.8147
(racemic 3n)
VWD1 A, Wavelength=254 nm (SNAPSHOT D)
mAU 3
175 <
150 g
125
1004
759
04 =
N T Y T T
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mAU ] %

1 34.381 PB 1.6997 1.51937e4 133.29356 97.6813
2 43.028 BB 1.6710 360.66177 2.54014 2.3187

(3n catalyzed by quinine)
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(S)-diethyl 1-(5-methyl-4-o0x0-2-thioxo-3-p-tolylthiazolidin-5-yl)hydrazine-1,2-dicarboxylate
(30)
S COOE Yellowish solid; mp: 137.4-139.8 °C; 95% yield and 95% ee;
YS ““\l\ll . _COOEt "H NMR for rotamers (400 MHz, CDCl5): 6 1.24-1.35 (6H, m,
Nwe\ H OCH,CHg3 rotamers), 1.93 (3H, s), 2.40 (3H, s), 4.24-4.25 (4H,
/©/ 0O m, OCH,CHj; rotamers), 6.93, 7.10 (1H, 2s, NH rotamers),
7.16 (2H, d, J = 7.0 Hz), 7.31 (2H, m, d, J = 7.0 Hz); *C
30 NMR for rotamers (100 MHz, CDCls): 6 14.5, 21.4, 21.5, 25.6,
62.7, 63.3, 64.0, 75.6, 75.7, 128.1, 130.2, 132.8, 139.7, 153.7, 154.0, 155.8, 156.5, 174.3, 200.6;
HRMS (ESI) m/z caled for Ci7H N3OsS,Na™ ([M+Na]") 434.0820, found 434.0804; [o]p'® =
+114.8 (¢ 0.63, CH,Cl,). HPLC (chiral AD-H column), hexane/2-propanol = 90/10, flow rate 0.8

mL/min, A = 254 nm, tysjor =8.0 min, tyiner =12.9 min.

DAD1 A, Sig=254.4 Ref=360,100 (ZHR\12112101 .‘D)
mAU ]

80

12.947

60—5
40—5
zo—f N

T r T T T T T v T T v T v T T v T T T T v T T T
0 5 10 15 20 min)

8.056

Peak RetTime Type Width Area Area
# [min] [min] [mAU*s] %
il e | —===——- | —==——=- | === [-==————- |
1 8.056 BV 1.3736 2004.13586 49.9344
2 12.947 PB 0.5903 2009.40308 50.0656

(racemic 30)

DADT A, Sig=254 4 Ref=360,100 (ZHR\12112102.D}
mAU
2oo—i
150-5 -
mo—f s
D: = T
N R N T
Peak RetTime Type width Area Area
= [min] [min] [mAU*s] %
e e iy | ===——- | =====—= | === | ======== |
1 8.042 BV 1.1748 9047.35937 97.6432
2 12.938 VB 0.5709 218.37042 2.35c8

(30 catalyzed by quinine)
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(S)-diethyl 1-(3-(4-fluorophenyl)-5-methyl-4-0xo0-2-thioxothiazolidin-5-yl)hydrazine-1,2-
dicarboxylate (3p)
Yellowish solid; mp: 135.1-137.8 °C; 99% yield and 94% ee;
Saos FOCE '"H NMR for rotamers (400 MHz, CDCLy): & 1.24-1.37 (6H, m,

p{wm/cooa OCH,CH; rotamers), 1.93 (3H, s), 4.23-430 (4H, m,

N
Q/ 0 OCH,CH; rotamers), 6.88, 7.03 (1H, 2s, NH rotamers),
F 7.17-7.21 (2H, m), 7.27-7.28 (2H, m); '’F NMR for rotamers
3p (376 MHz, CDCly): & -111.48, -111.28 (1F, 2s); '*C NMR for
rotamers (100 MHz, CDCly): & 14.4, 14.5, 14.6, 25.4, 63.2, 63.4, 64.1,75.7, 75.7, 116.6 (d, J = 22
Hz), 130.5 (d, J = 8 Hz), 131.3, 154.1, 155.8, 156.5, 163.0 (d, J = 248 Hz), 174.0, 174.3, 199.7,
200.4; HRMS(ESI) m/z caled for C,¢H;sN3OsS,FNa" ([M+Na]") 438.0570, found 438.0575;
[a]D18= +104.3 (¢ 0.40, CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 95/5, flow

rate 0.8 mL/min, A = 254 nm, tpyjor = 18.0 min, tyiner = 22.2 min.

VWDT A, Wavelengih=254 nm (ZHR\12170603.0)
mAU
350
300
250 3
200 s 3
150 ;
100
50
D\ L L S A LA S e e e B
5 10 15 20 25 30 35 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
---------------------- I el el e
1| 18.094‘BV | 1.0408 1.18534e4 | l73.99632| 49,8108
2 21.694 VB 1.4766 1.19434e4 123.78430 50.1892
(racemic 3p)
VWDT A, Wavelength=254 nm (ZHR\12110602.D)
mAU |
350
300 4 2
250 2
200
150
100 -
5 10 15 20 25 30 35  min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
=== |====]=====—- [ === | —=======—- | =======- |
1 18.048 BB 1.0454 1.64673e4 240.78320 96.9367

2 22.190 BB 1.2766 520.37573 4.91253 3.0633

(3p catalyzed by quinine)
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(S)-diethyl 1-(3-(4-bromophenyl)-5-methyl-4-oxo-2-thioxothiazolidin-5-yl)hydrazine-1,2-
dicarboxylate (3q)

S COOEt Yellowish solid; mp: 148.4-151.6 °C; 96% yield and 94% ee;
NS, coorr 'HNMR for rotamers (400 MHz, CDCL): & 1.25-1.33 (6H,

N\\)\ H m, OCH,CHj rotamers), 1.94 (3H, s), 4.23-4.30 (4H, m,

/©/ (0] OCH,CHj; rotamers), 6.78, 6.97 (1H, 2s, NH rotamers), 7.18
Br 3q (2H, d, J = 8.3 Hz), 7.64 (2H, d, J = 8.3 Hz); *C NMR for

rotamers (100 MHz, CDCl;): & 14.4, 14.5, 14.6, 25.4, 63.1, 63.4, 64.1, 75.7, 75.8, 123.8, 123.9,
130.3, 132.8, 134.5, 153.8, 154.1, 155.8, 156.5, 173.7, 174.0, 199.3, 200.0, HRMS (ESI) m/z
caled for C¢HsN305S,BrNa” ([M+Na]") 497.9769, found 497.9762; [(1]]319 = +100.2 (c 0.82,
CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 90/10, flow rate 0.6 mL/min, A = 254

nm, tpgjor = 13.3 min, tpine = 18.0 min.

VWDT A, Wavelength=254 nm (ZHR\12112003.D)
mAU

120 &

100 g
] <+

80 g

60 =

404

20

0_

[ R R T T T
Peak RetTime Type Width Area Height Area
B [min] [min] mAU *s [mAU ] %
|- |- === | - === |========—= | ———————- |
1 13.127 BB 0.7013 4337.62500 94,52998 49.9033
2 17.424 PB 1.1475 4354.43018 57.94844 50.0967
(racemic 3q)
VWD1 A, Wavelength=254 nm (ZHR\12712002.D)
mAU _
350 4 3
300 e
250
200

150 3

100 -

0_: L e 1 ‘T L S I e e e R
0 5 10 15 20 25 30 min
Peak RetTime Type Width Area Height Area

# [min] [min] mAU *s [mAU ] %

mm | | == | == | == e | === e | === |
1 13.334 BB 0.7496 1.33902e4  271.74689 96.9113
2 17.957 PB 1.0128 426.76834  5.79977  3.0887

(3q catalyzed by quinine)
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(S)-diethyl 1-(3-(4-iodophenyl)-5-methyl-4-oxo-2-thioxothiazolidin-5-yl)hydrazine-1,2-

dicarboxylate (3r)

S

S
Y ~N{  _COOEt
N N
e
|

(/ZOOEt

(@]
3r

Yellowish solid; mp: 143.1-145.2 °C; 98% yield and 94% ee;
"H NMR for rotamers (400 MHz, CDCl3): & 1.25-1.38 (6H, m,
OCH,CH3 rotamers), 1.94 (3H, s), 4.23-4.30 (4H, m,
OCH,CHj; rotamers), 6.74, 6.77 (1H, 2s, NH rotamers), 7.04
(2H, d, J = 8.2 Hz), 7.84 (2H, d, J = 8.2 Hz); *C NMR for
rotamers (100 MHz, CDCl5): 6 14.4, 14.6, 25.5, 63.2, 63.4,

64.2,75.8, 95.7, 130.5, 135.2, 138.8, 153.8, 154.1, 155.8, 156.5, 174.0, 200.0; HRMS (ESI) m/z
caled for C¢H;gN30sS,INa” ([M+Na]") 545.9630, found 545.9644; [OL]D]8 = 4954 (c 1.00,
CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 90/10, flow rate 0.6 mL/min, A = 254

nm, tgjor = 13.8 min, tpiner = 18.2 min.

VWDT A, Wavelength=254 nm (ZHR\12112303.0)
mAU
2504
5 z
200 =
. I
150 z
100 -
50
0]

— 1 T T T T L I A S B |
0 5 10 15 20 25 30 min|
Peak RetTime Type Width Area Height Area

# [min] [min] mAU *3 [mAU ] %
== | —===|—===—== | ————————— | === | |

1 14.174 PB 0.8348 8809.02246 159.93634 49.8935
2 18.691 BB 1.3577 8846.62012 99.49430 50.1065
(racemic 3r)
VWD1 A, Wavelength=254 nm (ZHR\12112304.D)
mAU
700
600 =
500 E
400
3004
200 -
100 &
0 L A T L= T T T T
0 5 10 15 20 25 30 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mAU ] %
- e [ === | === | |
1 13.781 BB 0.7811 2.31853e4 454 .85193 96.9077
2 18.211 BB 1.3231 739.84814 8.38836 3.0923

(3r catalyzed by quinine)

S25



(S)-diethyl 1-(5-methyl-4-0x0-2-thioxo-3-m-tolylthiazolidin-5-yl)hydrazine-1,2-dicarboxylate

(3s)

Yellowish solid; mp: 80.5-81.9 °C; 95% yield and 95% ee; 'H
5’ WN. _COOE NMR for rotamers (500 MHz, CDCl;): & 1.26-1.38 (6H, m,
Nwe\ N OCH,CHg rotamers), 1.95 (3H, s), 2.41(3H, s), 4.22-4.31 (4H,

\©/ 0 m, OCH,CHj; rotamers), 6.59, 6.83 (1H, 2s, NH rotamers),

35 7.05-7.13 (2H, m), 7.26-7.30 (1H, m), 7.39-7.42 (1H, m); *C
NMR for rotamers (100 MHz, CDCls): 6 14.4, 14.5,21.4,25.5,

63.0, 63.3, 64.0, 75.7, 125.4, 128.9, 135.4, 139.6, 153.7, 154.1, 155.8, 156.6, 174.0, 174.3, 199.7,

200.4; HRMS (ESI) m/z caled for C;7H,N30sS,Na” ([M+Na]") 434.0820, found 434.0835;

[a]D19= +186.3 (c 0.75, CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 95/5, flow

rate 0.8 mL/min, A = 254 nm, tpiner = 21.6 min, tpgjor = 28.7 min.

S (IZOOEt

(R)-3s This reaction was catalyzed by quinidine and the product was obtained in 99% yield and
87% ee. HPLC (chiral OD-H column), hexane/2-propanol = 95/5, flow rate 0.8 mL/min, A = 254

nm, tpgjor = 19.6 min, tyine~= 31.4 min.

VWOT A, Wavelengih=254 nm (ZHRVI3020402.0)
mAU ] -
2ooé g
1wé =
1mé
50
0] .
N T T Y T
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *3 [mAU ] %
|- |=========-- |- |- [—===—=—= |
1 20.609 BB 1.9527 1.72920e4 131.31322 49.2561
2 28.809 PB 1.4977 1.78143e4 178.28233 50.7439
(racemic 3s)
VWD1 A, Wavelength=254 nm (ZHR\13020405.D)
mAU 3
200 2
175 3 &
150 3
125 5
100 3
753
50 5 o
3 =
254 =
T N — T
T T T T T T T T T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *g [mAU 1 %
il Bttt | === ======- |=======—= [ === [======== |
1 21.640 BB 1.5977 449.29095 3.30178 2.6586
2 28.743 BB 1.4459 1.64500e4 168.97298 97.3414

(3s catalyzed by quinine)
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VW1 A, Wavalength=254 nm (ZHR\13041308.0)
mAU 3
70
3 =
60 by
3 <
50 o
405
304 o
203 3
1043 3
0 ;4;\1_/\_;
-103 T T T T T T T T T T T T T T T ' T T ' " i T T '
0 10 20 30 40 50 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *g [mAT I %
1 15.578 VB 1.8799 1.69548e4 137.34311 ©93.32108
2 31.438 BB 1.5611 1215.44116 11.3745% 6.6892

(ent-3s catalyzed by quinidine)

(S)-diethyl 1-(3-(3-bromophenyl)-5-methyl-4-oxo-2-thioxothiazolidin-5-yl)hydrazine-1,2-
dicarboxylate (3t)

S COOEt Yellowish solid; mp: 80.9-84.1°C; 96% yield and 93% ee;

Y\ uN. _coogt 'HNMR for rotamers (400 MHz, CDCL): § 1.26-1.39 (6H,

Br N{\ N m, OCH,CHj3 rotamers), 1.95 (3H, s), 4.21-4.32 (4H, m,
\©/ e} OCH,CHj; rotamers), 6.65, 6.87 (1H, 2s, NH rotamers),
3t 7.25-7.26 (1H, m), 7.38-7.46 (2H, m), 7.60-7.62 (1H, m);

BC NMR for rotamers (100 MHz, CDCly): & 14.5, 14.6,
25.5,63.2, 63.5, 64.3,75.9, 122.8, 127.6, 130.7, 136.7, 154.1, 155.7, 156.6, 174.0, 199.9; HRMS
(ESI) m/z caled for C16H;sN305S,BrNa’ ([M+Na]") 497.9769, found 497.9762; [a]p' = +150.6 (c
0.90, CH,Cl,). HPLC (chiral OD-H column), hexane/2-propanol = 98/2, flow rate 0.8 mL/min, A =

254 nm, tygjor = 34.2 min, tyine = 57.3 min.

DAD1 A, Sig=254,4 Ref=360,100 (SNAPSHOT.D)
mAU? %
80 5
%0 3
40
20
0
10 2|D 3“0 4|0 5‘0 GIO 7b Eb min|
Peak RetTime Type Width Area Area
# [min] [min] [MAU*s] %
- | —=———- | —==———= | ————==———- | -=—————- |
1 34.197 BB 3.7178 1.45841e4 49.5268
2 57.262 BB 2.3153 1.48628e4 50.4732

(racemic 3t)
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DAD1TA, Sig=254.4 Ref=360,100 (ZHR'\12121903.AD)
mAU 1
120—5 5
100 3
80
60
40 o
20 =
0‘ . e
10 20 30 & 0 &0 70 80 min
Peak RetTime Type Width Area Area
# [min] [min] [mMAU*s] %
il B | —————- | ——————- | -—————————- |[-——————- |
1 34.247 BB 3.5282 2.84079%e4 96.6502
2 57.349 BB 2.0143 984.59607 3.3498

(ent-3t catalyzed by quinine)

(S)-diethyl 1-(3-(3,5-bis(trifluoromethyl)phenyl)-5-methyl-4-oxo-2-thioxothiazolidin-5-yl)

hydrazine-1,2-dicarboxylate (3u)

s COOEt Yellowish solid; mp: 114.8-116.5°C; 99% yield and 88%
S 7

FsC N

Y N COOEt ¢ "H NMR for rotamers (400 MHz, CDCl;): 6 1.28-1.38
{\ N (6H, m, OCH,CHs rotamers), 1.98 (3H, s), 4.23-4.33 (4H,

'e) m, OCH,CHj; rotamers), 6.53, 6.79 (1H, 2s, NH rotamers),
7.79 (2H, s), 7.98 (1H, s); "F NMR for rotamers (376

CF3

3u MHz, CDCl;): 6 -62.79 (6F, s); BC NMR for rotamers

(100 MHz, CDCl5): 8 14.4, 14.5,25.3, 25.5, 63.3, 63.6, 64.5, 76.1, 122.9 (q, J = 271 Hz), 123.6 (q,
J =3 Hz), 129.7 (g, J = 3 Hz), 133.0 (q, J = 34 Hz), 137.0, 154.0, 154.3, 155.7, 156.6, 173.6,
173.9, 198.6, 199.4; HRMS (ESI) m/z caled for C;gH;;N3;0sF¢S,BrNa” ([M+Na]") 556.0412,
found 556.0405; [a]p' = +90.8 (c 0.97, CH,CL,). HPLC (chiral AS-H column), hexane/2-propanol

= 95/5, flow rate 0.7 mL/min, A = 254 nm, tyiner = 8.8 min, tpgjor = 34.1 min.

DAD1 A, Sig=254 4 Ref=360,100 (ZHR\12121101.0)
mAU 3 ©
1?5-; N @»@'
150—5 gy@@'
1254
100
75_2 o
50 g &
257; gﬁa""
0] :
I T T Y min
Peak RetTime Type Width Area Area
# [min] [min] [mAU*s] %
- | ——=——- [-—=———- |-——————=== | ——=—==== |
1 8.402 MM 0.8429 6615.49316 50.1291
2 33.785 MM 9.2236 6581.42676 4%.8709

(racemic 3u)
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DAD1 A, Sig=254 4 Ref=360,100 (ZHR\12121102.D)
mAU_:
80
60—5 N
=) &
40_: . .\Q\{oq? § &:\@%
4 = z.a- o A
20 o =
D_E_f\,_tj\l
o 1 20 30 40 50 min
Peak RetTime Type Width Area Area
# [(min] [(min] [MAU*s ] %
e B | ====== | ======- R R |
1 8.796 MM 0.9044 1015.88599 5.9850
2 34.130 MM 10.4272 1.59581e4 94.0150

(3u catalyzed by quinine)
5. Derivatization of the Amination Products’

(S)-diethyl 1-(3-(4-bromophenyl)-5-methyl-2,4-dioxothiazolidin-5-yl)hydrazine-1,2-
dicarboxylate (4)

White solid; mp: 129.7-131.3°C; 81% yield and 91% ee;
OYS COOEt 'H NMR for rotamers (400 MHz, CDCLy): & 1.25-1.36 (6H,
N\KXQN\NHCOOEt m, OCH,CHj rotamers), 1.97 (3H, s), 4.23-4.32 (4H, m,
/©/ OCH,CHj rotamers), 6.56, 6.80 (1H, 2s, NH rotamers),
Br © 7.23 (2H, d, J = 8.5 Hz), 7.62 (2H, d, J = 8.5 Hz); °C
4 NMR for rotamers (100 MHz, CDCl;): & 14.3, 14.5, 26.5,
63.0, 63.3, 64.0, 74.8, 123.2, 129.1, 132.1, 132.5, 153.9, 155.7, 156.4, 169.9, 173.0; HRMS (ESI)
m/z caled for C¢H sN30¢SBrNa” ([M+Na]") 481.9997, found 481.9992; [a]p>’= +69.5 (¢ 0.34,
CH,Cl,). HPLC (chiral AD-H column), hexane/2-propanol = 9/1, flow rate 0.7 mL/min, A = 254

nm, tpgjor = 13.8 min, tminer = 27.4 min.

DAD1 A, Sig=254 4 Ref=360,100 (ZHR\13012101.0)
mAU 3

3]
o
|
13.889

40

- K
o o o o
sialenl 1

] >2?.216

0 5 10 15 20 25 30 35 miny

Peak RetTime Type Width Area Area
# [min] [min] [mMAU*s] %
- |- | —===== | =—=====- | =======——- | ======== |
1 13.889 VB 0.8800 2541.19141 50.6458
2 27.216 VB 1.0508 2476.38452 49.3542

(racemic 4)
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DAD1 A, Sig=254,4 Ref=360,100 (ZHR\13011902.D}
mAU ]

13.826

120
100+
80
601
]

27.379

20

0 f\H-.___/\
0 T é I 1‘0 1|5 ZIO 2|5 3IO 3|5 miny
Peak RetTime Type Width Area Area
# [min] [min] [mMAU*s] %
=== [ ——=——- |-————— || == |
1 13.826 BB O.9348|5982.47461| 95.5196
2 27.379 BB 1.0369 280.61176 4.4804
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