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EXPERIMENTAL SECTION

1.1 General Experimental Procedures

Nuclear Magnetic Resonance Spectroscopy: 'H NMR spectra were acquired on Bruker
AVIII400 (400 MHz) spectrometer and were referenced to TMS and residual non-deuterated solvent
peak in CDCI3 (6 = 7.26). Chemical shifts (6H and &C) are reported in parts per million (ppm), with
signal splitting recorded as singlet (s), doublet (d), triplet (t), quartet (q), and multiplet and unresolved
peaks (m). Coupling constants (J) are mentioned in Hz and are presented as observed. 3C NMR
spectra were obtained on Bruker AVIII400 (100 MHz) spectrometers and were referenced to solvent
peaks in CDCI3 (6 = 77.0).

Mass Spectrometry: High-resolution mass spectra (HRMS) were recorded by the Thermo Fisher
spectrometer using electrospray ionization (ESI*). The parent ion [M+H]*, [M+Na]* is calculated to 4

decimal places from the molecular formula, and all values are within a tolerance of 5 ppm.

Specific rotations: Optical rotations were recorded on an Anton Parr MCP100 polarimeter with a path
length of 1 dm (using the sodium D line, 589 nm). Specific rotations ([a]°) are reported in units of 10

deg cm? gX. Concentrations are reported in g/mL. Temperatures are reported in °C (typically 25 °C).

Infrared Spectroscopy: Absorption spectra were obtained on a Shimadzu FT-IR spectrometer.
Wavelengths of maximum absorbance (vmax) are quoted in wavenumbers (cm 1). Only selected

characteristic IR absorption data are provided for each compound.

Single Crystal XRD: Data was collected from the Sophisticated Analytical Instrumental Facility, Indian

Institute of Technology Madras- Chennai.

Materials:
Unless otherwise stated, all reactions were carried out in oven-dried glassware, using
anhydrous reaction solvents. All other commercially available reagents and solvents were either used

as received and/or dried and purified before use using standard procedures.
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General Procedure A: Preparation of isatin-derived ketimines:

la-g was prepared by following the reported literature procedure.*

General Procedure B: Preparation of racemic molecules 4a — 4w:

To an oven-dried vial containing catalyst DABCO 3 (0.05 equiv.), the 1,4-dithaine-2,5-diol 2
(0.7 equiv.) was added followed by the addition of Ketimine 1 (1.0 equiv.) in EtOH (1M) and toluene
(0.12 M). The resulting mixture was stirred at RT for 6 hours; the crude product was directly purified by

preparative TLC.

General Procedure C: Preparation of chiral molecules 4a — 4w:

To an oven dried vial containing catalyst 3e (0.025 equiv.), the 1,4-dithaine-2,5-diol 2 (0.7
equiv.) was added followed by the addition of Ketimine 1 (1.0 equiv.) in CHCIs (0.1 M). The resulting
mixture was stirred at RT for 19-24 hours; the crude reaction mixture was directly loaded into the column

and purified by flash column chromatography using hexane/ EtOAc (10:1) to avoid racemization.

General Procedure D: Preparation of compound 5a:

Compound 5a was prepared by following the reported literature procedure.?

General Procedure E: Preparation of compound 6a:

To an oven-dried vial containing 4a (1 equiv.), MCPBA (5 equiv.) was added in DCM (0.06 M).
The resulting mixture was stirred at RT for 24 hours; The reaction mixture was diluted with 15 mL of
EtOAc, washed with 10% Na2SO4 solution (2x10mL), saturated NaHCOg solution (2x10 mL), dried over
Na:SOs and concentrated in vacuo. Then the crude product was directly purified by column
chromatography using hexane/ EtOAc (3:1) as a mobile phase.

References:

1) Wang, X, Huang, D,Wang, K-H, et al. Tin powder promoted synthesis of
trifluoroethylamine-containing 3,3'-disubstituted oxindoles. Appl Organometal
Chem. 2019, 33, 4995.

2) P. Cheng, W. Guo, P. Chen, Y. Liu, X. Du and C. Li, Chem. Commun. 2016, 52, 3418.
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(3R,4'R)-4'-hydroxy-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-one (4a):

Prepared by following general procedure C purified by column chromatography
FsC ; using hexane and isolated product 4a in 92% yield as a white solid with M. P. 205 -
N//,\|S 208 °C; The enantiomeric excess (ee) was determined by chiral stationary phase
©\/;o HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc = 80:20, flow rate
N 0.5 mL/min, A = 254 nm), tr = 10.645 min (minor), tr = 12.583 min (major), [a]o®®= -
59.834 (CHCls, ¢ = 0.72 g/100mL, CHCIs for 95% ee); IR (neat) vmax 1716,1612,
1269, 1130, 1103, and 759 cm; 'H NMR (400 MHz, CDCls) 8 7.49 (1H, d, J = 7.5 Hz), 7.37 (1H, t, J =
7.8 Hz), 7.18 (1H, t, J = 7.6 Hz), 6.85 (1H, d, J = 7.8 Hz), 5.59 (1H, d, J = 11.9 Hz), 5.46 (1H, dd, J =
4.6,11.9 Hz), 3.79 — 3.69 (2H, m), 3.36 (1H, d, J = 10.5 Hz), 3.23 (3H, s), 2.46 — 2.36 (1H, m); 13C NMR
(100 MHz, CDCls, DEPT-135) 5 177.9 (C, N-C=0), 143.1 (C), 130.8 (CH), 126.4 (CH), 126.3 (C), 124.4
(CH), 124.4 (CF3, q, J = 277 Hz), 108.9 (CH), 88.1 (CH), 77.1 (C), 44.5 (CHz, q, J = 33 Hz), 40.3 (CH>),
26.9 (CHs); °F NMR (376MHz, CDCls) d -70.91; HRMS (ESI) m/z: 341.05420 [M + NaJ*, calcd for
C13H1302N2F3NasS; Found 341.05293.

(3R,4'R)-5-fluoro-4'-hydroxy-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-
one (4b):

FsC : Prepared by following general procedure C purified by column chromatography

E N//,\|S using hexane and isolated product 4b in 84% yield as a colourless semi solid. The

mo enantiomeric excess (ee) was determined by chiral stationary phase HPLC using

N\ a Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate 0.5 mL/min,

A = 254 nm), tr = 12.711 min (minor), tr = 15.332 min (major), [a]o?® = -71.049

(CHCIs, ¢ = 0.68 g/100mL, CHCIs for 99% ee); IR (neat) vmax 3317, 2924, 1697, 1273, 1149 and 786

cm; 'H NMR (400 MHz, CDCl3) 8 7.24 (1H, dd, J = 2.4, 7.5 Hz), 7.10 — 7.05 (1H, m), 6.79 (1H, dd, J

=3.9, 8.6 Hz), 5.51 (1H, d, J = 12.0 Hz), 5.44 (1H, dd, J = 4.3, 12 Hz), 3.81 — 3.70 (2H, m), 3.36 (1H,

d, J = 10.4 Hz), 3.23 (3H, s), 2.45 — 2.34 (1H, m); *C NMR (100 MHz, CDCls, DEPT-135) 8 177.7 (C,

N-C=0), 160.2 (C-F, d, J = 242 Hz), 138.9 (C, d, J = 2 Hz), 128.4 (C, d, J = 7 Hz), 124.3 (CFs, g, J =

276 Hz), 117.4 (CH, d, J = 24 Hz), 114.3 (CH, d, J = 25 Hz), 109.7 (CH, d, J = 8 Hz), 88.3 (CH), 77.1

(C), 44.7 (CHa, q, J = 34 Hz), 40.4 (CHy), 27.1 (CHs); °F NMR (376MHz, CDCls) & -70.96, -117.53;
HRMS (ESI) m/z: 359.0447 [M + Na]*, calcd for C13H1202N2F4NaS; Found 359.0444.

(3R,4'R)-7-fluoro-4'-hydroxy-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-

one (4c):

HQ

Prepared by following general procedure C purified by column chromatography
using hexane and isolated product 4c in 96% yield as a white solid with M. P. 124 -

127 °C.; The enantiomeric excess (ee) was determined by chiral stationary phase

HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate
0.5 mL/min, A = 254 nm), tr = 10.260 min (minor), tr = 11.502 min (major), [a]o®®= -

S4



81.941 (CHCls, ¢ = 0.88 g/100mL, CHCls for 91% ee); IR (neat) vmax 1693, 1477, 1149, 1107, 1014
and 779 cm'%; *H NMR (400 MHz, CDCls) & 7.29 — 7.25 (1H, m), 7.13 — 7.05 (2H, m), 5.44 (2H, s), 3.80
—3.70 (2H, m), 3.43 (3H, d, J = 2.7 Hz), 3.35 (1H, d, J = 10.5 Hz), 2.48 — 2.37 (1H, m); 3C NMR (100
MHz, CDCls, DEPT-135) & 177.7 (C, N-C=0), 147.7 (C-F, d, J = 244 Hz), 129.7 (C, d, J = 9 Hz), 129.4
(C, d, J =2 Hz), 124.9 (CH, d, J = 6 Hz), 124.3 (CFs, q, J = 277 Hz), 122.2 (CH, d, J = 3 Hz), 118.6
(CH, d, J = 19 Hz), 88.2 (CH, d, J = 2 Hz), 76.8 (C), 44.6 (CHz, q, J = 33 Hz), 40.4 (CH>), 29.6 (CHs, d,
J = 6 Hz); 1°F NMR (376MHz, CDCl3) & -70.89, -135.87; HRMS (ESI) m/z: 359.04478 [M + NaJ*, calcd
for C13H1202N2FsNaS; Found 359.04514.

(3R,4'R)-5-chloro-4'-hydroxy-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-
one (4d):

F3C HQ" Prepared by following general procedure C purified by column chromatography

Cl \_Nj\|s using hexane and isolated product 4d in 75% yield as a colourless semi solid.

\mo The enantiomeric excess (ee) was determined by chiral stationary phase HPLC

N\ using a Phenomenex cellulose-5 column (hexane/EtOAc = 80:20, flow rate 0.5

Me mL/min, A = 254 nm), tr = 9.789 min (minor), tr = 10.995 min (major), [a]o?®= -

42.218 (CHCI3s, ¢ = 0.56 g/100mL, CHCIs for 87% ee); IR (neat) vmax 1689, 1149, 1095, 1018, 817 and

547 cm®; 'H NMR (400 MHz, CDCls) 5 7.47 (1H, s), 7.34 (1H, d, J = 8.3 Hz), 6.79 (1H, d, J = 8 Hz),

5.47 — 5.40 (2H, m), 3.80 — 3.70 (2H, m), 3.36 (1H, d, J = 10.4 Hz), 3.23 (3H, s), 2.45 — 2.36 (1H, m);

13C NMR (100 MHz, CDCls, DEPT-135) d 177.5 (C, N-C=0), 141.6 (C), 130.8 (CH), 129.9 (C), 128.3

(C), 126.8 (CH), 124.3 (CF3, q, J = 276 Hz), 109.9 (CH), 88.3 (CH), 76.9 (C), 44.7 (CH2, q, J = 34 Hz),

40.5 (CH2), 27.1 (CHa); °F NMR (376MHz, CDCls) & -70.96; HRMS (ESI) m/z: 375.01523 [M + NaJ*,
calcd for C13H12ClO2N2FsNaS; Found 375.01559.

(3R,4'R)-5-bromo-4'-hydroxy-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-

one (4e):

FsC HQ" Prepared by following general procedure C purified by column chromatography

Br \_Nf\|s using hexane and isolated product 4e in 71% yield as a white solid with M. P.

mo 183 - 188 °C.; The enantiomeric excess (ee) was determined by chiral stationary

Nf\/le phase HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc = 85:15,

flow rate 0.5 mL/min, A = 254 nm), tr = 12.777 min (minor), tr = 15.335 min

(major), [a]o® = -52.029 (CHCIs, ¢ = 0.69 g/100mL, CHCIs for 87% ee); IR (neat) vmax 1685, 1608,

1149, 1022, 975 and 813 cm:; 'H NMR (400 MHz, CDCl3) 8 7.59 (1H, d, J = 0.9 Hz), 7.48 (1H, dd, J =

2, 8.3 Hz), 6.73 (1H, d, J = 8.3 Hz), 5.46 — 5.38 (2H, m), 3.79 — 3.69 (2H, m), 3.35 (1H, d. J = 10.4 Hz),

3.21 (3H, s), 2.44 — 2.33 (1H, m); 3C NMR (100 MHz, CDCls, DEPT-135) 8 177.3 (C, N-C=0), 142.1

(C), 133.7 (CH), 129.6 (CH), 128.6 (C), 124.3 (CFs, q, J = 277 Hz), 117.1 (C), 110.4 (CH), 88.3 (CH),

76.8 (C), 44.7 (CHz, g, J = 34 Hz), 40.5 (CHz), 27.1 (CHs); °F NMR (376MHz, CDCls) & -70.89; HRMS
(ESI) m/z: 418.96472 [M + Na]", calcd for C13H12BrO2N2FsNaS; Found 418.96350.
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(3R,4'R)-4'-hydroxy-5-iodo-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-one
(4):

FsC :' Prepared by following general procedure C purified by column chromatography
| Nf\|s using hexane and isolated product 4f in 53% yield as a yellowish white solid with
mo M. P. 115 - 119 °C.; The enantiomeric excess (ee) was determined by chiral

N\ stationary phase HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc

= 80:20, flow rate 0.5 mL/min, A = 254 nm), tr = 19.087 min (minor), tr = 24.236

min (major), [a]o? = -17.000 (CHCIs, ¢ = 0.10 g/mL, CHCIs for 88% ee); IR (neat) vmax 1689, 1604,

1481, 1149, 1103 and 810 cm; 'H NMR (400 MHz, CDCl3) & 7.76 (1H, s), 7.68 (1H, dd, J = 1.6, 8.2

Hz), 6.62 (1H, d, J = 8.2 Hz), 5.45 — 5.37 (2H, m), 3.78 — 3.68 (2H, m), 3.34 (1H, d. J = 10.4 Hz), 3.20

(3H, s), 2.44 — 2.33 (1H, m); 3C NMR (100 MHz, CDCls, DEPT-135) & 177.1 (C, N-C=0), 142.8 (C),

139.6 (CH), 135.3 (CH), 128.6 (C), 124.3 (CFs, q, J = 277 Hz), 110.9 (CH), 88.3 (CH), 86.9 (C), 76.6

(C), 44.7 (CHz, g, J = 34 Hz), 40.5 (CHz2), 27.0 (CHs); 1°F NMR (376MHz, CDCls) 5 -70.97; HRMS (ESI)
m/z: 466.95085 [M + Na]*, calcd for CisH12102N2FsNaS; Found 466.95175.

(3R,4'R)-4'-hydroxy-1,5-dimethyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-one
(49):

HO
F5C /\| Prepared by following general procedure C purified by column chromatography
Me N, S using hexane and isolated product 4g in 88% yield as a white solid with M. P.

mo 148 - 152 °C.; The enantiomeric excess (ee) was determined by chiral stationary
N

phase HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc = 80:20,
flow rate 0.5 mL/min, A = 254 nm), tr = 10.755 min (minor), tr = 12.956 min
(major), [a]o® = -56.837 (CHCIls, ¢ = 0.87 g/100mL, CHCIs for 93% ee); IR (neat) vmax 1681, 1273,
1141, 1103, 1026 and 817 cm™; *H NMR (400 MHz, CDCls) & 7.31 (1H, s), 7.16 (1H, d, J = 7.9 Hz),
6.73 (1H, t, J = 7.9 Hz), 5.65 (1H, d, J = 11.9 Hz), 5.45 (1H, dd, J = 4.6, 11.9 Hz), 3.78 — 3.67 (2H, m),
3.35 (1H, d, J = 10.5 Hz), 3.21 (3H, s), 2.46 — 2.38 (1H, m), 2.35 (3H, s); 13C NMR (100 MHz, CDCl3,
DEPT-135) & 177.8 (C, N-C=0), 140.8 (C), 134.3 (C), 131.1 (CH), 127.0 (CH), 126.2 (C), 124.4 (CFs3,
g, J =277 Hz), 108.7 (CH), 88.1 (CH), 76.8 (C), 44.5 (CHz, g, J = 33 Hz), 40.3 (CH2), 26.9 (CH3), 21.1
(CHs); F NMR (376MHz, CDCIls) & -70.89; HRMS (ESI) m/z: 355.06985 [M + Na]*, calcd for
C14H1502N2F3NaS; Found 355.07025.

(3R,4'R)-4'-hydroxy-5-methoxy-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-
one (4h):
H

FsC
N | | | | o
. using hexane and isolated product 4h in 89% yield as a colourless semi solid.

MeO =S
\©\//<:o The enantiomeric excess (ee) was determined by chiral stationary phase
N
\

HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc = 80:20, flow
Me

WO

Prepared by following general procedure C purified by column chromatography

rate 0.5 mL/min, A = 254 nm), tr = 24.160 min (minor), tr = 33.342 min (major),
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[a]o? = -57.008 (CHCl3, ¢ = 1.40 g/100mL, CHCIs for 91% ee); IR (neat) vmax 3332, 1681, 1496, 1273,
979 and 563 cm%; 'H NMR (400 MHz, CDCls) 5 7.08 (1H, d, J = 1.6 Hz), 6.89 (1H, d, J = 8.8 Hz), 6.75
(1H, d, J = 8.8 Hz), 5.68 (1H, d, J = 12 Hz), 5.44 (1H, d, J = 12 Hz), 3.80 (3H, s), 3.77 — 3.69 (2H, m),
3.35 (1H, d, J = 10.4 Hz), 3.20 (3H, s), 2.46 — 2.36 (1H, m); 3C NMR (100 MHz, CDCls, DEPT-135) &
177.6 (C, N-C=0), 157.3 (C), 136.4 (C), 127.5 (C), 124.5 (CFs, q, J = 277 Hz), 116.6 (CH), 112.2 (CH),
109.6 (CH), 88.1 (CH), 77.0 (C), 55.9 (CH), 44.5 (CH2, g, J = 33 Hz), 40.3 (CH2), 26.9 (CHs3); 1°F NMR
(376MHz, CDCl3) & -70.82; HRMS (ESI) m/z: 371.06477 [M + NaJ*, calcd for C1aH1s03N2FsNaS; Found
371.06409.

(3R,4'R)-4'-hydroxy-1-methyl-3'-(2,2,2-trifluoroethyl)-5-(trifluoromethoxy)spiro[indoline-3,2'-
thiazolidin]-2-one (4i):
HQ

.S chromatography using hexane and isolated product 4i in 80% yield as a

F3CO
mo colourless semi solid. The enantiomeric excess (ee) was determined by chiral
N
\

stationary phase HPLC using a Phenomenex cellulose-5 column
Me

Prepared by following general procedure C purified by column

(hexane/EtOAc = 85:15, flow rate 0.5 mL/min, A = 254 nm), tr = 10.171 min
(minor), tr = 11.492 min (major), [a]o®® = -53.220 (CHClIs, ¢ = 0.29 g100/mL, CHCIs for 85% ee); IR
(neat) vmax 2924, 1705, 1496, 1257, 1157 and 825 cm™; *H NMR (400 MHz, CDCls) 8 7.39 (1H, s), 7.25
—7.22 (1H, m), 6.85 (1H, d, J = 8.5 Hz), 5.46 — 5.38 (2H, m), 3.81 — 3.71 (2H, m), 3.36 (1H, d. J = 10.4
Hz), 3.24 (3H, s), 2.43 — 2.32 (1H, m); *C NMR (100 MHz, CDCls, DEPT-135) 5 177.8 (C, N-C=0),
145.9 (C), 141.6 (C), 128.3 (C), 124.2 (CFs, q, J = 277 Hz), 124.1 (CH), 120.4 (OCFs3, q, J = 255 Hz),
120.4 (CH), 109.6 (CH), 88.4 (CH), 76.9 (C), 44.7 (CHz, q, J = 34 Hz), 40.5 (CH2), 21.1 (CHs); 2°F NMR
(376MHz, CDCl3) 6 -58.53, -71.21; HRMS (ESI) m/z: 425.03650 [M + Na]*, calcd for C14H1203N2FsNaS;
Found 425.03677.

(3R,4'R)-5,7-dibromo-4'-hydroxy-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-
2-one (4k):

HQ

F5C ; Prepared by following general procedure C purified by column chromatography

N/\| using hexane and isolated product 4k in 52% yield as a colourless semi solid.
The enantiomeric excess (ee) was determined by chiral stationary phase HPLC
using a Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate 0.5
mL/min, A = 254 nm), tr = 10.683 min (minor), tr = 12.082 min (major), [a]o?®= -
76.571 (CHCIs, ¢ = 0.35 g/100mL, CHCIs for 86% ee); IR (neat) vmax 2924, 1705, 1458, 1149, 1111
and 864 cm; 'H NMR (400 MHz, CDClz) 8 7.62 (1H, d, J = 1.9 Hz), 7.54 — 7.53 (1H, m), 5.43 (1H, dd,
J=4.4,12.1 Hz),5.29 (1H, d, J = 12.1 Hz), 3.80 — 3.70 (2H, m), 3.58 (3H, s), 3.35 (1H, d, J = 10.4 Hz),
2.44 — 2.33 (1H, m); **C NMR (100 MHz, CDCls, DEPT-135) 8 177.9 (C, N-C=0), 139.5 (C), 138.2
(CH), 131.6 (C), 128.9 (CH), 124.2 (CFs, g, J = 277 Hz), 117.3 (C), 103.5 (C), 88.4 (CH), 76.2 (C), 44.8
(CHz, g, J = 33 Hz), 40.6 (CH2), 30.7 (CHs); **F NMR (376MHz, CDCls) & -70.87; HRMS (ESI) m/z:
496.87523 [M + Na]*, calcd for C13H1102N2Br2FsNaS; Found 496.87429.
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(3R,4'R)-5-chloro-4'-hydroxy-1,7-dimethyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-
2-one (4l):

HO
FsC /\| Prepared by following general procedure C purified by column chromatography
N

using hexane and isolated product 4l in 67% yield as a white solid with M. P. 154
- 157 °C.; The enantiomeric excess (ee) was determined by chiral stationary
phase HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc = 80:20,
flow rate 0.5 mL/min, A = 254 nm), tr = 10.115 min (minor), tr = 12.256 min
(major), [a]o® = -73.802 (CHCls, ¢ = 0.43 g/100mL, CHCIs for 74% ee); IR (neat) vmax 1701, 1462,
1273, 1107, 1087, and 729 cm'%; *H NMR (400 MHz, CDCls) & 7.30 (1H, s), 7.08 (1H, s), 5.52 (1H, d, J
=11.9 Hz), 5.43 (1H, dd, J = 4.4, 11.9 Hz), 3.77 — 3.67 (2H, m), 3.47 (3H, s), 3.34 (1H, d, J = 10.4 Hz),
2.53 (3H, s), 2.45 — 2.34 (1H, m); *C NMR (100 MHz, CDCIs, DEPT-135) & 178.2 (C, N-C=0), 139.3
(C), 134.0 (CH), 129.5 (CH), 129.1 (CH), 124.6 (CH), 124.3 (CF3, g, J = 277 Hz), 122.2 (C), 88.2 (CH),
76.4 (C), 44.6 (CHz, g, J = 34 Hz), 40.5 (CH2), 30.4 (CH3), 18.6 (CHza); ®F NMR (376MHz, CDCl3) & -
70.85; HRMS (ESI) m/z: 389.03088 [M + Na]*, calcd for C14H1402N2CIF3NaS; Found 389.03033.

(3R,4'R)-4'-hydroxy-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-one (4m):

Prepared by following general procedure C purified by column chromatography
F5C ; using hexane and isolated product 4m in 56% yield as a yellow semi solid. The
N//,\|S enantiomeric excess (ee) was determined by chiral stationary phase HPLC using a
©\//<:o Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate 0.5 mL/min, A =
” 254 nm), tr = 18.082 min (minor), tr = 23.175 min (major), [a]o? = -85.299 (CHCls,

¢ = 0.77 g/100mL, CHCIs for 89% ee); IR (neat) vmax 3224, 2924, 1705, 1149, 1111 and 756 cm'%; *H
NMR (400 MHz, CDCls) & 8.68 (1H, s), 7.47 (1H, d, J = 7.5 Hz), 7.31 (1H, t, J = 7.7 Hz), 7.15 (1H, d, J
=7.6 Hz), 6.89 (1H, d, J = 7.8 Hz), 5.48 (1H, dd, J = 4.4, 11.9 Hz), 5.40 (1H, d, J = 12 Hz), 3.82 — 3.72
(2H, m), 3.36 (1H, d, J = 10.5 Hz), 2.59 — 2.48 (1H, m); 3C NMR (100 MHz, CDCls, DEPT-135) 8 179.7
(C, N-C=0), 140.1 (C), 130.8 (CH), 126.9 (C), 126.8 (C), 124.4 (CH), 124.4 (CFs, q, J = 277 Hz), 110.6

(CH), 88.1 (CH), 66.5 (C), 44.5 (CH2, q, J = 34 Hz), 40.3 (CHz2); *°*F NMR (376MHz, CDCls) & -70.87;
HRMS (ESI) m/z: 327.03855 [M + Na]*, calcd for C12H1:02N2F3NaS; Found 327.03732.

(3R,4'R)-1-benzyl-4'-hydroxy-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-one (4n):

Prepared by following general procedure C purified by column chromatography
FsC ; using hexane and isolated product 4n in 82% yield as a white solid with M. P. 131 -
N//,\ls 135 °C.; The enantiomeric excess (ee) was determined by chiral stationary phase
©\//to HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate
N 0.5 mL/min, A = 254 nm), tr = 10.999 min (minor), tr = 13.890 min (major), [a]o?® = -

25.280 (CHCls, ¢ = 0.73 g/100mL, CHCIs for 89% ee); IR (neat) vmax 1685, 1612,

1276, 1138, 1107, and 756 cm%; *H NMR (400 MHz, CDCl3) 8 7.49 (1H, d, J = 7.4 Hz), 7.36 — 7.23 (6H,
m), 7.13 (1H, t, J = 8 Hz), 6.74 (1H, d, J = 7.8 Hz), 5.62 (1H, d, J = 12 Hz), 5.49 (1H, dd, J = 4.4, 11.9
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Hz), 4.94 (1H, d, J = 15.5 Hz), 4.83 (1H, d, J = 15.5 Hz), 3.84 — 3.73 (2H, m), 3.39 (1H, d, J = 10.5 Hz),
2.50 — 2.39 (1H, m); ¥*C NMR (100 MHz, CDCls, DEPT-135) & 178.2 (C, N-C=0), 142.3 (C), 134.9 (C),
130.8 (CH), 129.1 (2CH), 128.2 (CH), 127.3 (2CH), 126.5 (CH), 126.2 (C), 124.4 (CH), 124.4 (CFs3, q,
J =277 Hz), 109.9 (C), 88.1 (CH), 77.2 (C), 44.5 (CHz), 44.5 (CHz, g, J = 33 Hz), 40.3 (CH2); 1°F NMR
(376MHz, CDCI3) 6 -70.84; HRMS (ESI) m/z: 417.08550 [M + Na]*, calcd for C10H1702N2F3NaS; Found
417.08658.

(3R,4'R)-1-benzyl-5-chloro-4'-hydroxy-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-

one (40):

HO
F3c\_ /\| Prepared by following general procedure C purified by column chromatography
N/, S using hexane and isolated product 40 in 72% yield as a yellow semi solid. The

Cl
\©\//<:O enantiomeric excess (ee) was determined by chiral stationary phase HPLC using
N

\ a Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate 0.5 mL/min,

Bn A = 254 nm), tr = 10.368 min (minor), tr = 12.620 min (major), [a]o?® = -45.308
(CHCIs, ¢ = 1.45 g/100mL, CHCIs for 89% ee); IR (neat) vmax 3340, 2924, 1697, 1481, 1149, and 732
cm'l; 'H NMR (400 MHz, CDCls) & 7.47 — 7.46 (1H, m), 7.37 — 7.26 (4H, m), 7.24 (1H, br s), 7.21 (1H,
dd, J = 2.2, 8.4 Hz), 6.66 (1H, d, J = 8.4 Hz), 5.57 — 5.44 (2H, m), 4.93 (1H, d, J = 15.5 Hz), 4.82 (1H,
d, J = 15.5 Hz), 3.85— 3.74 (2H, m), 3.39 (1H, d, J = 10.5 Hz), 2.47 — 2.37 (1H, m); :3C NMR (100 MHz,
CDCls, DEPT-135) 5 177.8 (C, N-C=0), 140.7 (C), 134.4 (C), 130.8 (CH), 130.2 (C), 129.2 (2CH), 128.4
(C), 128.3 (CH), 127.2 (2CH), 126.8 (CH), 124.3 (CFs, g, J = 277 Hz), 111.0 (CH), 88.3 (CH), 76.9 (C),
44.7 (CH2), 44.6 (CHz2, q, J = 33 Hz), 40.5 (CHz); 2°F NMR (376MHz, CDCl3) & -70.89; HRMS (ESI) m/z:

451.04653 [M + Na]*, calcd for C19H1602N2CIF3NaS; Found 451.04450.

(3R,4'R)-1-benzyl-5-bromo-4'-hydroxy-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-
one (4p):

F3C HO:' Prepared by following general procedure C purified by column chromatography

Br \_Nf\|s using hexane and isolated product 4p in 63%yield as a yellow semi solid. The

\©\//<:o enantiomeric excess (ee) was determined by chiral stationary phase HPLC using

N\ a Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate 0.5 mL/min,

Bn A = 254 nm), tr = 10.635 min (minor), tr = 12.967 min (major), [a]o?® = -38.957

(CHCls, ¢ = 0.93 g/100mL, CHClIs for 85% ee); IR (neat) vmax 2924, 1705, 1473, 1273, 1149, and 810

cm; H NMR (400 MHz, CDCl3) & 7.60 (1H, s), 7.37 — 7.28 (5H, m), 7.24 (1H, br s), 6.61 (1H, d, J =

8.4 Hz), 5.50 — 5.43 (2H, m), 4.87 (2H, q, J = 15.5, 43.1 Hz), 3.84 — 3.76 (2H, m), 3.39 (1H, d, J = 10.4

Hz), 2.48 — 2.37 (1H, m); 3C NMR (100 MHz, CDCls, DEPT-135) 5 177.6 (C, N-C=0), 141.2 (C), 134.4

(C), 133.6 (CH), 129.6 (CH), 129.2 (2CH), 128.5 (C), 128.4 (C), 127.2 (2CH), 124.3 (CF3, q, J = 277

Hz), 117.2 (C), 111.5 (CH), 88.3 (CH), 76.9 (C), 44.6 (CHz, q, J = 34 Hz), 44.6 (CH2), 40.5 (CH2); °F

NMR (376MHz, CDCl3) 5 -70.89; HRMS (ESI) m/z: 494.99602 [M + Na]*, calcd for C1sH1602N2BrFsNasS;
Found 494.99367.
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(3R,4'R)-1-benzyl-4'-hydroxy-3'-(2,2,2-trifluoroethyl)-5-(trifluoromethoxy)spiro[indoline-3,2'-
thiazolidin]-2-one (4q):
HO

F.C
N _ . . .
. chromatography using hexane and isolated product 4q in 75% yield as a pale

mo yellow solid with M. P. 134 - 137 °C.; The enantiomeric excess (ee) was
N

i3 determined by chiral stationary phase HPLC using a Phenomenex cellulose-
n

Prepared by following general procedure C purified by column

5 column (hexane/EtOAc = 85:15, flow rate 0.5 mL/min, A = 254 nm), tr =
8.787 min (minor), tr = 10.142 min (major), [a]o?® = -30.400 (CHCls, ¢ = 0.12 g/100mL, CHClIs for 89%
ee); IR (neat) vmax 1693, 1489, 1249, 1145, 1080, and 698 cm™; *H NMR (400 MHz, CDClz) 8 7.38 -
7.30 (4H, m), 7.27 (2H, d, J = 8.4 Hz), 7.11 (1H, d, J = 8.4 Hz), 6.73 (1H, d, J = 8.5 Hz), 5.51 — 5.42
(2H, m), 4.96 (1H, d, J = 15.5 Hz), 4.82 (1H, d, J = 15.5 Hz), 3.87 — 3.77 (2H, m), 3.40 (1H, d, J = 10.4
Hz), 2.46 — 2.35 (1H, m); 3C NMR (100 MHz, CDCls, DEPT-135) & 178.1 (C, N-C=0), 145.9 (C), 140.7
(C), 134.4 (C), 129.2 (2CH), 128.4 (CH), 128.4 (C), 127.3 (2CH), 124.2 (CFs, q, J = 276 Hz), 123.9
(CH), 120.4 (CFs,q, J = 256 Hz), 120.3 (CH), 110.6 (CH), 88.4 (CH), 76.9 (C), 44.7 (CHz), 44.6 (CH>),
40.5 (CHz, g, J = 34 Hz); °F NMR (376MHz, CDCls) 5 -58.49, -71.13; HRMS (ESI) m/z: 501.06780 [M
+ NaJ*, calcd for C20H1603N2FsNaS; Found 501.06880.

(3R,4'R)-1-(4-bromobenzyl)-4'-hydroxy-3'-(2,2,2-trifluoroethyl)-5-
(trifluoromethoxy)spiro[indoline-3,2'-thiazolidin]-2-one (4r):
HQ
F1sC ; Prepared by following general procedure C purified by column chromatography
\_Nf\ls using hexane and isolated product 4r in 56% yield as a yellow semi solid. The
mo enantiomeric excess (ee) was determined by chiral stationary phase HPLC using a
N Phenomenex I-A column (hexane/EtOAc = 85:15, flow rate 1 mL/min, A = 254 nm),
tr = 7.835 min (minor), tr = 11.093 min (major), [a]o®® = -46.402 (CHCls, ¢ = 1.20
g/100mL, CHCIs for 93% ee); IR (neat) vmax 2924, 1697, 1465, 1342, 1149, and 756
Br cm; *H NMR (400 MHz, CDCl3) d 7.51 — 7.46 (3H, m), 7.28 — 7.24 (1H, m), 7.19 —
7.13 (3H, m), 6.71 (1H, d, J = 7.8 Hz), 5.56 — 5.47 (2H, m), 4.92 (1H, d, J = 15.6 Hz), 4.74 (1H,d, J =
15.6 Hz), 3.83 — 3.73 (2H, m), 3.39 (1H, d, J = 10.6 Hz), 2.48 — 2.37 (1H, m); *C NMR (100 MHz,
CDCIs, DEPT-135) 6 178.2 (C, N-C=0), 141.9 (C), 133.9 (C), 132.3 (2CH), 130.8 (CH), 129.0 (2CH),
126.6 (CH), 126.2 (C), 124.6 (CH), 123.9 (CFs3, q, J = 277 Hz), 122.2 (C), 109.7 (CH), 88.1 (CH), 77.1
(C), 44.5 (CHz, g, J = 34 Hz), 43.9 (CHz), 40.3 (CH2); **F NMR (376MHz, CDCls) & -70.78; HRMS (ESI)
m/z: 494.9960 [M + Na]*, calcd for C19H1602N2BrFsNaS; Found 494.99513.
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(3R,4'R)-4'-hydroxy-1-(4-methylbenzyl)-3'-(2,2,2-trifluoroethyl)-5-
(trifluoromethoxy)spiro[indoline-3,2'-thiazolidin]-2-one (4s):

HO

F3C\_N//\|

. 4S using hexane and isolated product 4s in 72% yield as a pale yellow solid with M. P.

©\//<:o 118 - 123 °C.; The enantiomeric excess (ee) was determined by chiral stationary
N

phase HPLC using a Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow

Prepared by following general procedure C purified by column chromatography

rate 0.5 mL/min, A = 254 nm), tr = 11.040 min (minor), tr = 13.563 min (major), [a]o?®

=-43.348 (CHCl3, ¢ = 1.06 g/100mL, CHCIz for 86% ee); IR (neat) vmax 1681, 1612,
Me 1276, 1138, 1107, and 752 cm'%; *H NMR (400 MHz, CDCl3) 5 7.48 (1H,d,J=7.4
Hz), 7.26 — 7.22 (1H, m), 7.18 — 7.10 (5H, m), 6.71 (1H, d, J = 7.8 Hz), 5.64 (1H, d, J = 12 Hz), 5.48
(1H, dd, J = 4.9, 11.9 Hz), 4.84 (2H, q, J = 18.2 Hz), 3.83 — 3.72 (2H, m), 3.39 (1H, d, J = 10.5 Hz), 2.48
—2.37 (1H, m), 2.31 (3H, s); 3C NMR (100 MHz, CDCls, DEPT-135) & 178.1 (C, N-C=0), 142.3 (C),
137.9 (C), 131.8 (C), 130.7 (CH), 129.7 (2CH), 127.3 (2CH), 126.4 (CH), 126.2 (C), 124.4 (CF3, q, J =
277 Hz),124.4 (CH), 109.9 (CH), 88.1 (CH), 77.0 (C), 44.4 (CHz, q, J = 34 Hz), 44.3 (CH>), 40.3 (CH>),
21.1 (CHa); °F NMR (376MHz, CDCls) & -70.84; HRMS (ESI) m/z: 431.10115 [M + NaJ*, calcd for
C20H1902N2F3NasS; Found 431.09830.

(3R,4'R)-4'-hydroxy-3'-(2,2,2-trifluoroethyl)-1-tritylspiro[indoline-3,2'-thiazolidin]-2-one (4t):

Prepared by following general procedure C purified by column chromatography
F5C ; using hexane and isolated product 4t in 39% yield as a yellow semi solid. The
Nf\ls enantiomeric excess (ee) was determined by chiral stationary phase HPLC using a
©\/;o Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate 0.5 mL/min, A =
N 254 nm), tr = 9.080 min (minor), tr = 13.494 min (major), [a]o® = -4.047 (CHClIs, ¢
Ph)ghph =0.96 g/100mL, CHClIs for 59% ee); IR (neat) vmax 3348, 2924, 1705, 1458, 1149,
1111, and 748 cm'%; 'H NMR (400 MHz, CDCl3) & 7.47 — 7.41 (8H, m), 7.29 — 7.27
(3H, m), 7.25 — 7.19 (5H, m), 7.03 (1H, t, J = 7.5 Hz), 6.96 (1H, t, J = 7.9 Hz), 6.22 (1H, d, J = 8.0 Hz),
5.38 (1H, dd, J = 4.3, 11.7 Hz), 5.28 (1H, d, J = 11.7 Hz), 3.72 (1H, dd, J = 4.6, 10.5 Hz), 3.39 — 3.28
(2H, m), 1.80 — 1.69 (1H, m); 1*C NMR (100 MHz, CDCls, DEPT-135) 5 179.9 (C, N-C=0), 143.1 (C),
141.6 (C), 129.4 (CH), 129.3 (CH), 128.8 (6CH), 127.9 (6CH), 127.5 (3C), 127.2 (3CH), 125.8 (CH),
124.2 (CFs, q, J = 277 Hz), 123.9 (CH), 116.1 (CH), 87.6 (CH), 76.9 (C), 43.9 (CH2, q, J = 33 Hz), 44.5
(CH2); °F NMR (376MHz, CDCls) & -70.92; HRMS (ESI) m/z: 569.1481 [M + Na]*, calcd for
Cs1H2502N2F3NasS; Found 569.14981.
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(3R,4'R)-1-allyl-4'-hydroxy-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-one (4u):

Prepared by following general procedure C purified by column chromatography
FsC F using hexane and isolated product 4u in 87% yield as a yellow semi solid. The
Nf\|s enantiomeric excess (ee) was determined by chiral stationary phase HPLC using a
wo Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate 0.5 mL/min, A =
N 254 nm), tr = 11.102 min (minor), tr = 12.056 min (major), [a]o?® = -80.574 (CHClIs,
8 ¢ =0.71 g/100mL, CHCIz for 63% ee); IR (neat) vmax 3332, 2924, 1697, 1612, 1149,
\ and 756 cm™; IH NMR (400 MHz, CDCls) 8 7.49 (1H, d, J = 7.5 Hz), 7.33 (1H, d, J
= 7.8 Hz), 7.16 (1H, t, J = 7.5 Hz), 6.84 (1H, d, J = 7.8 Hz), 5.87 — 5.78 (1H, m), 5.56 (1H, d, J = 12.0
Hz), 5.47 (1H, dd, J =4.5, 12.0 Hz), 5.28 — 5.21 (2H, m), 4.34 — 4.30 (2H, m), 3.80 — 3.70 (2H, m), 3.37
(1H, d, J = 10.5 Hz), 2.48 — 2.37 (1H, m); *3C NMR (100 MHz, CDCls, DEPT-135) § 177.7 (C, N-C=0),
142.3 (C), 130.7 (CH), 130.4 (CH), 126.5 (CH), 126.2 (C), 124.4 (CH), 124.4 (CF3, q, J =276 Hz), 118.4
(CH2),109.8 (CH), 88.1 (CH), 77.1 (C), 44.5 (CH2, g, J = 34 Hz), 42.9 (CH2), 40.3 (CH2); °F NMR
(376MHz, CDClz) 6 -70.84; HRMS (ESI) m/z: 367.0698 [M + Na]*, calcd for C1sH1502N2FsNaS; Found
367.0697.

(3R,4'R)-4'-hydroxy-1-(prop-2-yn-1-yl)-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-
one (4v):

H

o

FsC Prepared by following general procedure C purified by column chromatography

Z
. ; N

©. .S using hexane and isolated product 4v in 83% vyield as a yellow semi solid. The

wo enantiomeric excess (ee) was determined by chiral stationary phase HPLC using a

N Phenomenex cellulose-5 column (hexane/EtOAc = 90:10, flow rate 0.5 mL/min, A =

/ 254 nm), tr = 16.024 min (minor), tr = 19.021 min (major), [a]o?® = -38.680 (CHClIs,

7 ¢ =0.69 g/100mL, CHCIs for 89% ee); IR (neat) vmax 3294, 2924, 1705, 1612, 1342,

1149, and 756 cm; *H NMR (400 MHz, CDCl3) 8 7.51 (1H, d, J = 7.6 Hz), 7.39 (1H, d, J = 7.6 Hz),

7.21 (1H,t, J =8.4 Hz), 7.05 (1H, d, J = 7.6 Hz), 5.46 (2H, dd, J = 12, 12 Hz), 4.55 (1H, d, J = 15.2 Hz),

4.43 (1H, d, J = 15.2 Hz), 3.78 = 3.71 (2H, m), 3.35 (1H, d, J = 10.8 Hz), 2.25 — 2.41 (1H, m), 2.29 (1H,

t, J = 2.4 Hz); *C NMR (100 MHz, CDCls, DEPT-135) & 177.3 (C, N-C=0), 141.3 (C), 130.8 (C), 126.6

(CH), 126.2 (C), 124.8 (CH), 124.3 (CFs, q, J = 277 Hz), 109.9 (CH), 88.1 (CH), 76.9 (C), 75.9 (CH),

73.3 (CH), 44.4 (CH2, g, J = 34 Hz), 40.3 (CH2), 30.0 (CHz2); 1°F NMR (376MHz, CDCl3) 5 -70.89; HRMS
(ESI) m/z: 365.05420 [M + Na]*, calcd for C1sH1302N2FsNaS; Found 365.05363.

(3R,4'R)-4'-hydroxy-1-phenyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidin]-2-one (4w):

Prepared by following general procedure C purified by column chromatography
FsC /\| using hexane and isolated product 4w in 67% yield as a colourless semi solid. The
N

. S enantiomeric excess (ee) was determined by chiral stationary phase HPLC using a
©\/;o Phenomenex cellulose-5 column (hexane/EtOAc = 90:10, flow rate 0.5 mL/min, A =
N 254 nm), tr = 18.229 min (major), tr = 22.141 min (minor), [a]o? = -69.230 (CHCls,
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¢ = 1.14 g/100mL, CHCls for 93% ee); IR (neat) vmax 3363, 1705, 1273, 1141, 1080 and 748 cm'%; 'H
NMR (400 MHz, CDCl3) & 7.57 — 7.53 (3H, m), 7.48 — 7.43 (1H, m), 7.41 — 7.38 (2H, m), 7.30 (1H, t, J
=7.7Hz), 7.21 (1H, t, J = 7.5 Hz), 6.81 (1H, d, J = 7.9 Hz), 5.51 (1H, dd, J = 4.5, 12.1 Hz), 5.42 (1H, d,
J=12.1 Hz), 3.89 — 3.78 (2H, m), 3.39 (1H, d, J = 10.6 Hz), 2.67 — 2.57 (1H, m); 3C NMR (100 MHz,
CDCls, DEPT-135) & 177.6 (C, N-C=0), 143.3 (C), 133.4 (C), 130.8(CH), 129.9 (2CH), 128.9 (CH),
126.9 (CH), 126.2 (2CH), 126.0 (C), 124.8 (CH), 124.4 (CFs, g, J = 277 Hz), 110.3 (CH), 88.2 (CH),
77.3 (C), 44.6 (CHz, q, J = 33 Hz), 40.3 (CH2); °F NMR (376MHz, CDCl3) & -70.75; HRMS (ESI) m/z:
403.0698 [M + NaJ*, calcd for C1sH1502N2FsNaS; Found 403.0703.

(R)-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidine]-2,4'-dione (5a):

Prepared by following general procedure D purified by column chromatography
using hexane and isolated product 5a in 75% yield as a colourless semi solid. The
enantiomeric excess (ee) was determined by chiral stationary phase HPLC using a
Phenomenex cellulose-5 column (hexane/EtOAc = 85:15, flow rate 1 mL/min, A =
254 nm), tr = 18.349 min (major), tr = 19.416 min (minor), [a]o® = +3.474 (CHCl3, ¢
=0.17 g/100mL, CHCIz for 92% ee); IR (neat) vmax 2924, 1728, 1612, 1465, 1373,

1157, and 756 cm'%; *H NMR (400 MHz, CDCl3) 5 7.46 (1H, t, J = 7.8 Hz), 7.38 (1H, d, J = 7.4 Hz), 7.19
(1H,q, J = 7.6 Hz), 6.91 (1H, d, J = 7.9 Hz), 4.31 (1H, d, J = 15.3 Hz), 3.96 — 3.86 (1H, m), 3.72 (1H, d,
J =15.3 Hz), 3.59 — 3.49 (1H, m), 3.21 (3H, s); 3C NMR (100 MHz, CDCls, DEPT-135) 5 174.2 (C=0),
173.2 (C, N-C=0), 144.1 (C), 132.1 (CH), 126.5 (CH), 123.8 (CH), 122.9 (CFs, q, J = 278 Hz), 122.2
(C), 109.4 (CH), 68.2 (C), 43.7 (CH2, g, J = 36 Hz), 32.3 (CH2), 26.6 (CH3); °F NMR (376MHz, CDCl=)
0 -69.02; HRMS (ESI) m/z: 33.03855 [M + Na]J*, calcd for C13H1102N2F3sNaS; Found 339.03867.

(1'S,3R)-1-methyl-3'-(2,2,2-trifluoroethyl)spiro[indoline-3,2'-thiazolidine]-2,4'-dione 1'-oxide (6a):

Prepared by following general procedure E purified by column chromatography
using hexane and isolated product 6a in 25% yield as a pale-yellow semi solid.
[a]p?°=-84.667 (CHCIs, ¢ =0.15 g/100mL, CHCI3); IR (neat) vmax 1720, 1612, 1473,
1373, 1265 and 750 cm™*; *H NMR (400 MHz, CDCl3) 8 7.56 (1H,t, J = 7.8 Hz), 7.36
(1H, d, J = 8.3 Hz), 7.20 — 7.23 (1H, m), 7.03 (1H, d, J = 7.9 Hz), 4.66 — 4.39 (1H,
m), 4.41 (1H, d, J = 16.3 Hz), 3.69 (1H, d, J = 16.3 Hz), 3.36 — 3.29 (1H, m), 3.26

(3H, s); 1*C NMR (100 MHz, CDCls, DEPT-135) & 170.6 (C, N-C=0), 168.9 (C, N-C=0), 144.2 (C),
132.9 (CH), 127.4 (CH), 124.5 (CH), 123.0 (CFs, g, J = 278 Hz), 115.8 (C), 109.9 (CH), 83.8 (C), 53.2
(CH2), 43.3 (CH2, g, J = 35 Hz), 26.9 (CHs); *F NMR (376MHz, CDCIs) d -70.09; HRMS (ESI) m/z:
355.03347 [M + NaJ*, calcd for C13H1103N2F3sNaS; Found 355.03360.
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Crystal Structure of 4a

|||
A

Table 1. Crystal data and structure refinement for shii4.

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

Unit cell dimensions

Volume

4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 25.242°
Absorption correction

Max. and min. transmission

SB-11-4
C13H13F3N202S
318.31

298(2) K

0.71073 A
Monoclinic

P2l/c

a=10.2811(5) A
b = 14.3963(6) A
¢ =10.3695(4) A
1370.87(10) A3
4

1.542 Mg/m3
0.277 mm-!

656

0.450 x 0.089 x 0.042 mm3

2.830 to 29.596°.

o= 90°.
B= 116.7220(10)°.
v =90°,

-14<=h<=14, -19<=k<=20, -14<=I<=14

54179

3856 [R(int) = 0.0704]

99.8 %

Semi-empirical from equivalents

0.934 and 0.823
S14



Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [1>2sigma(l)]
R indices (all data)
Extinction coefficient

Largest diff. peak and hole

Full-matrix least-squares on F2
3856 /0/195

1.039

R1 =0.0460, wR2 = 0.1130
R1 =0.0605, wR2 = 0.1250
n/a

0.427 and -0.290 e. A3

S15



000°0-—

899°'T
omm.m/
¥8€¢
86€°¢C
80¥°¢
(444
TeEY'¢
ovv'e—/
697°¢

6EZ°€
mmm.m/
Em.m/
2696 -
ETLE-N
SELE
L€
2sLE
19L°€
2LLE
6LL°€
¥6.'€

lA47Ac]
vmv.m/
Cly'G—>=
vwv.m“
owm.m\
0T9’S

£v8'9
£98'9
19T,
98T/
S0z°L
mmN.NV
85E° L —F
tms\
16€°L
18V
9052

(-)-4a

Product 4a

Iy

T T T T T T T T

U

T T T T T T T T

T T

LA I e B L B A AL |

L A R A T

T

T

T

ppm

¥20'T

—000°€
—~Z107T

GG0°¢

—000T
9860

600°T

TN 7
ATAT

6T0'T
— TS0'T

—~686°0

S16



000-—

16'80T —

ZAA
oo.mmﬁ/
315/
IUR-TARN
€927

Su.om._” \
vm.wm._” \
08°'0€T

CTerT—

L8LLT—

10 ppm

20

30

40

60 50

70

90 80

100
S17

110

120

130

140

(-)-4a
150

HO

C -
NN
" _aS

N
Me

Product 4a

170 160

Fs

180

190



-70.91

HO

F3C\_ Nﬁ

=S (-)4a
(e
N

\

Me

Product 4a

| ' | ' | ' | ' | ' | ' | ' | ' | ' | ' |
-20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm

S18



000°0-—
V80
91¢'T
G9ec'T
1821
6LV’
8¢9'T
8ve¢
¢lLEC
98€¢
S6€°¢C
0Tv'¢
81lv'¢
eev'e—
LSY'¢
AT
0S€€
9/€°¢€
80L°€
€EL'E
vvL'€
4V
6GL°€
0LL°€
08L°€
06L°€
T18°€
vev's
SEY'S
vmﬁ.mv
Qov'S
Hom.m\
1€9°G
9/1°9
9819
L6L°9
L089
GG0°L
190°.
L10°L
€80,
860°L
S0T'L
vee'L
1€C°L
Eve'L
6ve'.L
S9¢'L

N

T\

(-)-4b

(@]
0 o)
i
(@)
(2]

F

Product 4b

prm

0

—/6¥6°0

8760

=007
—8€T'T

=0T

S19



1,92
€0'LL
1T'LL
ecLL
GE'LL
6¢'88—

89'60T
9,607

LTYTT
Nq.q:/
BZITTA\

25 LTI\
9T'02T —
£6'22T—
69521
6£'821
4!

9v'8¢cT
€6'8CT
G6'8ET

L6'8G9T —
6ETOT—

SO LLT—

(-)-4b

Product 4b

.MJL..__.J.AMMM

i i i |

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

190

S20



-70.96

-117.53

HO
FSC\—N/ﬁ
F ~2S ()b
T o
N
Me
Product 4b

l

-20

-40

-60

-80

I ' I ' I ' I ' I ' I
100 ¢,; -120  -140  -160  -180  -200

ppm



000°0-—

V80—
52T
6097\
owm.m/
€02
8TY'C
12T
e
0St'2
Sov'z-7
wwq.m\
2aee
8.€°€
mmq.m/
ovie
0TL'E~
GeL'E
LE
orL'E
€G.°€
69L°€
T6L°€
£18°€

1817°S
mmv.mv.

990°.
680°.L
90T,
159 A
0cT’.L
8¢T'L
Hv.ﬂ.m\

G9¢’.L
08¢'L
66¢°.L

(-)-4c

Product 4c

— T

L B e ) B L B L B R |

T

L S

ppm

¥S0'T

/10T
\060°¢€
€.0°¢

000°¢

B ey
—T60°¢

=S500°T

S22



100—

¢L9L
mm.om/
€0 LL—
vw.ww\
SELL
€¢'88
_\N.www

09811
69'8TT
1ccct
veact
€6'¢cl
#m.vNHW
ﬁo.mmﬂ\
04°'GCT
GE'6CT
LE°6CT
29'6¢T
T1.°6CT
Sw.@v._”“

88'811

69°LLT—

Product 4c

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

190

S23



N~
()] o0
o Ty
o o
~ n
HO
F2.C ;
3 \—N’/\|
=S ()-4c
(@)
N
E Me
Product 4c
B Jr
| T | T | T | T | T | T | T | T | T |
-20 -40 -60 -80 -100 -120 -140 -160 -180 ppm

S24



000'0-—

1€9'T
Sre'e
692
78E'C
26T
L0ve~
STY'e
omvm\
£SY'C
0€Te
omm.mV
98—
20L'E~_
veLE—F
yL°€
29L€
€8L°€
508°€

Product 4d

L.

|

|

pprm

€860

—000°€

—~.2S0T

S66°'T

9r6'T

T10'T

— 1860
—6¢60

S25



86'60T ~_

y1°0CT
06°22T /
99'52T /
08'92T V
82'82T

mv.mﬁ \
mm.mﬁ
08'0€T
95 TYT

Ly LIT—

Product 4d

S U | W 0

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10&g 90

190



-70.96

F3C\_N ~

Cl ~#S  ()-4d
T
N

Me

Product 4d

-20

-40

-60

T
-80

-$99

-120

I ) I ) I ) I ) I
-140 -160 -180 -200  ppm



ppm

800°0-~—_
790'0—

_——

920'T

_vv ¥+

~\
e

GTC'E - ™
wmm_m/ - —000°€
[ —=010°T

— e i

S00°¢

L
|

o
Lo
N~
) ™
S28

N <t OMOMDMNO
O IO ™M AN 1 00
DR
W
&
S (e
O
N
Me
I
5

066°T

J

HQ

N

Product 4e
5

F5C

—

N

©
/
Br

=
— 9007

=9.6°0
—~6€6°0

N~ I~
o 0 M~
<SS <
NN N




€19/
08'9.
voLL—T
9g'LL
0£'88—

E70TT~_
ETLTT
AN}

Ve LLT—

Mgl

" l,JL_.'\

i)

Product 4e

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10&q 90

190



-70.97

HO
FoS ~

Br =S (e
T
N

Me

Product 4e

-20

-40

-60

-80

| T ' T ' T ' T
-390 -120 -140 -160 -180

-200 ppm



9000-—

A

Product 4f

A

|

ppm

890°T

=000°¢
—Te0T

S00°¢

S31

S00°¢

60T

T~~—C==

—9€0T
—~JVIi0T



¥9°G2T ~_
T¥'82T —-
/9'82T S/
GZ'GET—

LS6ET—
8LCvT—

VU LLT—

Product 4f

B e

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 1083, 90

190



-70.97

HQ
SN ~

| AS  ()-4f
Lo
N

Me

Product 4f

-20

-40

-60

-80

I I ' I ' I ' I ' |
-%99 -120 -140 -160 -180 -200

ppm



0000-—

Vel 9~
EvL9—

€ST'L
MNH.NV

vozL—7
Nﬁm.m\

|

HQ

N

F5C

/\I
S

-

(-)-4g

Me

O

N

Me
Product 4g

W

ppm

—9€T€
—~ZE0T

= 000°€
—&r0T

980°¢

S34

I\|

€00'T
T10T

" Ann-T
=800T
€307

— G560



000—

HN.@NH%

€0°L2T—
@m.wwﬁx

ET'TET

LLLIT—

Product 4g

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10835 90

190



-70.89

Product 4g

-20

-40

-60

T
-80

-1Q9%

-120

I ) I ) I ) I ) I
-140 -160 -180 200  ppm



g
[oN

e
900°0-— — fo
v/8'0— {
0SZ'T -
6£9°T
oom.m/
v8eC
86€°Z
80V'Z .
e
TeV'¢ —
692
v0Z'€
£ve'e - @

u .

%m.m/ - =< 000
069°€ - 80T
:N.m% ” T2
8cle — ) [ T\I6TE
€€L€ -
6EL°€E ™
vGL'€ <
99/°€
TLLE
008°€ c i
TEV'S X ”
mvv.m/ =
T9v'S o = U 1007
eLr's ® R 8160
ﬁo.m\ o,_lﬁ, z-= 9 -
v0.L'S r < S - ©
6£L°9 CL o
T9L'9 " o
188'9 o
8889 2 = Noouﬁ
€06'9 EPSES @No.ﬂ
6069 =060
€80°L
180°L
092'L

— 00




10°€2T —
¥8'GZT —
8 /21 \
09'8Z1

98'98T—

6Z'LST—

T9°LLT—

10 ppm

20

30

40

50

60

70

Product 4h

80

10835 90

110

180 170 160 150 140 130 120

190




-70.82

HO
F3C\_N/\|
MeO ~. S (-)-4h
L
N
Me
Product 4h

T T T T T T ' T ' T ' T ' T T
-20 -40 -60 -80 -199 -120 -140 -160 -180 -200 ppm



¥00'0-—

|

i

(-)-4i

S

-

M

HQ
N
N
Product 4i

F5C

F,CO

Lk

L

ppm

¢60'T

=000°¢
—E00T

¢10¢

S40

066°T

e
= L20'T

= 6201

=9060



T100—

TL9.
om.wm%
€0'LL
MNNN\
GELL

6€'88—

79'60T
¢99TT
LT6TT
0T'0cT
9€'0¢T /
€LTCT
98'¢cT V

:.vmﬂ \
wm.vmﬂ \
£9'G2T
££'821

65821
09'THT /)

86'GV1 \

¢8'LLT—

Product 4i

70 60 50 40 30 20 10 ppm

80

109, 90

180 170 160 150 140 130 120 110

190



—-58.53

—-71.21

Product 4i

-20

-40

-60

-80

I - I ' | ' | ' | ' |
-199 -120 -140 -160 -180 -200

ppm



S00°0-~_
S90'0—

(-)-4k

H

Product 4k

o

il

T T T T T T T T

I

T T T T T T T

T T

L L L L L I A A L R |

L | T

I

I

[

ppm

80T

—¥v101
—000°€
220C

T~—— =

543

—866°0

—£00T

—/LE6°0
6760




¢S E0T—

12 11T
G0°02T

28'221 M
65°G2T ~

88 LLT—

HQ

(-)-4k

\MN’/ﬁS

Fs;C

Br

Me

Br
Product 4k

SRR N B I T Y

70 60 50 40 30 20 10 ppm

80

109,, 90

180 170 160 150 140 130 120 110

190



-70.87

Product 4k

-20

-40

-60

-80

I I ' I ' I ' I ' |
-%QQ -120 -140 -160 -180 -200

ppm



ppm

G00°0- — — Lo

— 01Tt

™M 00 1
00 O < N
MmoMmom o
N N AN

=040°€

62E'S - o
mmm.m/ !
N et

=T.0¢
180°¢

Th———

Ul

S46

—¥20'1
—~.0007T

b

Product 4l

09 2 B R 1
- .
: i €101




9T°'0¢T

NN.NN._”/
mm.NN._”/
H@.#NH%
0L'S¢T—

Ly'8CT—F
mo.mm._”\
wv.mm._”\

vO'VET \
TE'6ET

6T'8LT—

HQ

(-)-4l

M
N,' S

F,sC

Cl

Me

Me
Product 4l

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 1087 90

190



-70.85

HO

F .
SC\_ N/\]

Cl ~ =S -)-4l
o]
N

Me Me

Product 4l

-20

-40

-60

-80

I I ' I ' I ' I ' |
-%QQ -120 -140 -160 -180 -200

ppm



000°0-—

o< -
N © o
A
TolTolTo)

OO OO
N Mdd0O O O 0
M MmN
[N N NG N N N N

Product 4m

-

]

Ll

0 ppm

090°T

o
= S¢0'T

TT1°¢

ThN~—————

549

— 6907
0207



00°0-—

¥5'99 —
L0°'88
wo.wwv

oo.oaﬁ/

HN.ONH
B.NNH /
AR 7A /
1JRCTA) V
6.'9CT

@m.mma \
._”m.wN._” \
08'0€T

LOOVT /

89°6.T—

Product 4m

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§55 90

190



-70.87

HO
F.C ;
3 \—N’/\|

=S (9)-4m
mo

N

H

Product 4m

-20

-40

-60

-80

I I ' I ' I ' I ' |
-%99 -120 -140 -160 -180 -200

ppm



000°0-—

(-)-4n

Product 4n

|

LT I

ppm

—

000°T

966°0

TocN——

866'T

S52

— 2201
—6E0'T

c10T
€00°T

h———

LEOT
8v0'T
S.E9
S00'T

—



eeor
om.mv%

0E 77~

0S'vv
€9y
L6y

GL'9L
90°LL
8T'LL
LCLL
8€'LL
€T'88—

€6'60T
v2'0cT /
T0°€CT
14414’
L1°GCT
€291 /
19'9¢T~X

1T12T—F
/T°82T \
vS'82T

60°6CT

9L°0€T
68 VET
6C¢vl

8T'8.T—

Product 4n

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§53 90

190



-70.84

HQO

F3C\_N//\I

S (-)-4n
L=
N

\

Bn

Product 4n

-20

-40

-60

-80

-169

| ' | ' | ' | ' |
-120 -140 -160 -180 -200

ppm



Product 40

LoLh . e

ppm

0

_——

900°T

—_—vv

i ey
— 0007

190°¢

S55

—Tv0'T
in ~\L60T

[ —

656°T

ce0'T

r

=~ /T00T
=1660
2SS0y

\I46°0



Sv'ov
ETvy
LYYy
S9'vv
08'vv
1478514

¢L9L
€6'9.
v0'LL
ve'LL
GELL
6C'88—

T v

TOTTT
11T°0¢T
L8¢c1
v9'acl
¢8'9¢CT
[AXA)
¢c'8cl
ve8cl
Tv'8¢1
61°6CT
¢0'0ET
SL°0ET
vy veET
99071

=\

LLLLT—

LLLA W B

.

Product 40

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§ 90

190



-70.89

HQ
FoS_ ~

cl 2SS ()40
T
N

Bn

Product 40

-20

-40

-60

-80

-189

-120

| ' | ' | ' |
-140 -160 -180 -200

ppm



T00°0-—

el
mmmx/
282'L

SSW

8TE' L
ceE L
0SEL
0LE°L

909,

HQ

(-)-4p

LNﬁS

FsC

Br

Bn
Product 4p

LT T

A

0 ppm

000°T

—096°0
€E0'S

T~ T ===
Iy

9596°0



Sv'ov
ETvy
LYYy
(AR 4%
18ty
1478514

GL9.
689/
L0°LL
LC'LL
8ELL
8¢'88
6¢'88

LY TTT
6T LTT
11°0¢T
182CT
¥9'GcT
[AWRA)
9€'8¢T
Tv'8¢1
61°'8¢T
61°6CT
€9'6¢1
€9°EET
crveET
8T'Tv1

=== N e v

—
3
1
-3
—
e
o
¥
o
) <
(3l 3
oS, A S
I L o) A
o S
w al

Br

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 1085 90

190



-70.89

Product 4p

' I ' I ' I ' I ' I ' I '
-20 -40 -60 -80 g9  -120  -140  -160  -180  -200 ppm



000°0-—

(-4q

Product 4q

B

ppm

— o~

S996°0

696°0

666°0
—¥98'1

T N———

—8€8'¢



00°0-—

Sv'ov
N._”.Sw%

LAY

TLvy
08'vv
eT'sy

0L9L
€6'9.
10°2L
(AN
€e'LL
6€'88—
¢9'0TT
99911
TT6TT
90°0¢T
0€'0cT
L9T¢CT
¢8'¢edct /
86°€¢CT /
ecvel V
_r

89'GcT
STAVRAS \
¥2'8¢1
9€'8¢T
6€'8¢T
¢cect
9EVET
89°0V1
v6'SY1

60'8.T—

(-)-4q

Product 4q

S S 01 1 1 N

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§, 90

190



—-58.49
—-71.13

Product 4q

' I ' I ' I ' I ' I ' I ' I
-20 -40 -60 -80 19  -120 140  -160  -180  -200 ppm



000°0-
9200
962’1
|ZAH"
08€'¢
t(0) Ay s
L1v'¢
Lev'e
Tvv'c
0Sv'¢
Q9v'¢
881'¢
6LE°E
e[0)
0ELE
T1GL°€
TLLE
18L°€
68L°€
L6L°E
808°E
ceY'E
LZL'Y
99/.Y
L06°Y
ov6'v
ELV'S
¥81'S
€09'S
Y199
GES'S
G9G9'9
9049
GZL'9
VET L
89T'L
|ZAWA
6.1°L
86T°L
oveL
6vcL
ASTAVA
99¢’'L
89¢'L
G98¢'L
88¢'L
09v'L
99v'L
0Lv'L
AS) AV

e e e ———————

o
T

(-)-4r

Br

Product 4r

Il

1

ppm

0

TEO0'T

—_— =

000°T

c66'T

S64

—_— i

720’1
Tv0'T

ThN~———

€L6'T

—__wv6'0
—886°¢

B eov't
196°¢




1¢'8LT—

(-4

Br

Product 4r

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10Qgg 90

190



-70.78

Product 4r

-20

-40

-60

-80

I I ' I ' I ' I ' |
'%@Q -120 -140 -160 -180 -200

ppm



000°0-—

(-1-4s

Me

Product 4s

ppm

—000°¢
9€0'T

€86°0

T ~— —

€96°T

S67

¢10¢

T.6°0

856°0

TN —— =

c00'T
— L6’V

9880
960

Th——




00°0-—

71—

66°¢CT /
510 74
92'GCT
v2'9cT /

SY'9CT X
8¢'LcT

_r
€9'8¢T \
¢Lect
0L'0€T
V8 TET
S6°LET

12X44"

0T'8LT—

HQ

(-)-4s

LN,/ﬁS

FiC

Me

Product 4s

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§gg 90

190



-70.84

Product 4s

-20

-40

-60

-80

I I ' I ' I ' I ' |
-%@9 -120 -140 -160 -180 -200

ppm



o

.
b 058 3
[V ¢
zZ %d
o o
C (al

JMJLM me |

.

— T T T T T

L B e i B ) B R S S S B

—T T T T T T

L L B R |

T

10

—rTTT

—600T

9€0°¢

—600T

—/686°0
0007

=586°0

S70



66'6.LT —

L

Product 4t

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§;9 90

190



-70.92

HQ
P& ~

=S (-)-4t
(L=

N Ph
FJh)4 eh

Product 4t

' | ' | ' | ' | ' | ' | ' |
-20 -40 -60 -80 -109 -120 -140 -160 -180 -200 ppm



S00°0-
0S¢'T
6191
86E°¢
cev'e
9Ev'¢
6SY'¢
GGE'E
18€°€
9¢LE
LvL'E
6GL°E
v9L°E
VLLE
G8L°E
90€Y
0ceYy
LEEY
0SEv
LTC'S
61C'S
A TAS]
JASTAS]
68¢'S
6LV'S
061°S
ora'S
9.S9°S
86.L'S
T18'S
€e8’'s
or8's
€488'S9
998'S
1289
L¥89
6v1’L
TSTL
89T°L
0LTL
98T°L
88T°L

ppm

000°T

LS6°0

TN——E

996'T

— 208’y

[y
Sav°¢
— 0€6°0

—~rc60
921

_=

/ﬁ
S
O
=
Product 4u

MMM — L
YT

=180°1
—0ST'T

9TT'T
—I¥60

N s —— e

o
O
N
N~

(AR
S1E€L i
T€EL -
veE'L I
T16€°L
v&eL
681",




oe oy
mm.wﬁ/
A\

86°E7~\

TSy —F
m@.g\
66 v

¢L 9L
v0'LL
L0°LL
ve'LL
9€'LL

1188
Nﬁ.wmw
92.'60T

vy'8TT /
ZAA
00'€ZT /
8evZT /
LL°GCT V
A TARA
25927 \
vS'821
8€°0€T

¥1°0ET
eerl \

VL LLT—

Product 4u

"

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§, 90

190



-70.84

. so ()-4u
-

Product 4u

-20

-40

-60

-80

I ' I ' I ' I ' I ' |
-%99 -120 -140 -160 -180 -200

ppm



(y-4v

Product 4v

N WY

ppm

0

—210T
8I0°T

To~—

= 000°T

vi'¢

—G80°T

—860'T

8V6'T

= 980T
—7800T

=cl0T1

6660



€L°G2T %
81°92T

\
wm.@ﬁ \
om.wmﬁ \
£8'0T
8z TVT—"

QC'LLT—

5
o k\\
A‘S
2 LN i
<
L

Product 4v

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 1087 90

190



-70.89

Product 4v

-20

-40

-60

-80

168

| ' | ' | ' |
-120 -140 -160 -180

|
-200

ppm



Product 4w

AL

ppm

0

vT10'T

¥10°¢



v,.9.
S0°LL
9c'LL
XA
LELL
12’88
2c'88

LZ0TT
82'0¢T
S0'€ECT
€8l
¢8'qcl
€0'9¢T
v2'9cT
Tv'9¢T
8L°9¢1
89'8¢T
98'8¢T1
98'6¢1
LLOET
9€EET
QCevl

T—==mle—— N

€9°LLT—

Product 4w

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§g5 90

190



-70.75

HQ
SN ~

=S ()-aw
L
N

A

Ph
Product 4w

-20

-40

-60

-80

-189

| ' | ' | ' | ' |
-120 -140 -160 -180 -200

ppm



000°0-—

A

o

L

Product 5a

ML

ppm

— o~

= 000°¢

8v0'T
650°T
¢S0'T

120

N T:Y
= 5660
— 0907

¢10'T

\000°T




T00—

2992 —
1228—
ST'EY
0S'€7 -~
9g'sy—7
YA 44

81'89 —
2,9
V0'LL~\
ve'll
se'LL

TCELT~_
0Cv.LT—

Product 5a

WW

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§g3 90

190



-69.02

Product 5a

-20

-40

-60

-80

I I ' I ' I ' I ' |
-%QQ -120 -140 -160 -180 -200

ppm



¥00'0-—

LSCT—

G8G'T—

692°S
162°S
60E'E
8ze'e
8ve's
806
2L9°€~_
eTLe—

06E'V

Hmi/
mmm.ﬁ/
Em.qV

€69V
c09'v
LT9Y
929'Y
o'y
G99V

9¢0°L
0L
cec L
veeL
A TAVA
0L2°L
clLe’ L
9GEL
8GEL
v.LEL
LLEL
99697/
6959,
8G9
88G9°L
S09°L
809°L

TN e— e

e

[

Product 6a

MHLHML

s

ppm

— o~

6€0°T

T~

vEO'T

oA T
44"
6ST'T

D vT0'T

—EE0T



100—
TPl —

L8°9¢—

9L°¢v

2O\
¢T mv\‘
LV EY

LT EG—

2191
mo.t/
vzl
S8/l
81e8-"

98'60T
9/°STT AN
€8'8TT

61221 \
V121
98°'Z€1 \

TSyl —

68'89T —_
09'0LT—

Product 6a

Mmbww

70 60 50 40 30 20 10 ppm

80

180 170 160 150 140 130 120 110 10§ge 90

190



-70.09

Me

Product 6a

-20

-40

-60

-80

I I ' I ' I ' I ' |
'%Q9 -120 -140 -160 -180 -200

ppm



SB-1-30-T1 E\CUTN\MSP-LAB\Barani\2022\November\12-11-2022\SB-1-30-T1.Icd

HPLC of racemic 4a

mAU
o =y
- g 3
200+
100+
0 J\
0.0 | | 2.‘5 | 5.‘0 7!5 | I‘IOl.OI I12|.5 15|.0 ‘17|.5 2[;.0 22|.5I
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.630 5186567 244962 49.970
2 12.594 5192725 217629 50.030
Total 10379292 462592 100.000
HPLC of chiral 4a: 95% ee
SB-IV-64-T1 EACUTN\MSP-LAB\Barani\2022\November\12-11-2022\SB-|V-64-T1.lcd
mAU
750—‘ HO -
7 F3C f
] \—N,/\l
500-| =S ()4a
] o
' N
250 Me
|
0 - _._f\._/\__j\-Aﬂ \
0.0 2!5 5.‘0 7!5 16.0 12|.5 15|.0 1'!1.5 ZC:.O 22|.5
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.645 473594 22574 2.289
2 12.583 20214138 843719 97.711
Total 20687732 866294 100.000
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HPLC of racemic 4b

SB-1V-34 E:\\CUTN\MSP-LAB\Barani\2022\December\12-12-2022\SB-IV-34.lcd

mAU
] 3 S
= ™
300-| o w
200;
100;
G l 'J\[\k
! ! ! | ! ' ! I ! ' ! ! I ! ' ! ! | ' ! ! ! 1
0 5 10 15 20
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 12.735 8469528 326293 49.946
2 15.367 8487920 278111 50.054
Total 16957448 604404 100.000
HPLC of chiral 4b: 99% ee
SB-IV-86 E:\CUTN\MSP-LAB\Barani\2022\December\12-12-2022\SB-IV-86.lcd
mAU
| 3
] =
] HO
200 F1C ;
| LNﬁ
1 F =S ()b
j 0]
100+ N
T Me
- s
T (o]
o] e N8
0o 5 10 15 | 20 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 12.711 48687 2373 0.641
2 15.332 7545453 275682 99.359
Total 7594139 278055 100.000
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SB-1V-42 EACUTN\MSP-LAB\Barani\2022\December\03-12-2022\7-F\SB-IV-42.lcd

HPLC of racemic 4c

mAU
- - [(=]
. R 8
100
50—
0.0 | 2!5 | 5|0 - 7!5 o 10‘.0‘ ‘12‘.5 | 1§.D | 17|.5I Zd.O
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 8.791 2328379 134847 49.518
2 9.556 2373697 127316 50.482
Total 4702076 262163 100.000
HPLC of chiral 4c: 91% ee
SB-1V-74 EACUTN\MSP-LAB\Barani\2022\December\03-12-2022\SB-I1V-74-T2.Icd
mAU N
] B
300~ HO "
8 FsC ;
] NV
200~ =S (O)4c
] o
] N
100+ F  Me
4 o
] &
o JVANEY AN
0.0 | | I2!5 | IS!O o 7[5 | | ‘16.0 ‘12‘.5 | I15|.OI I17|.5 | ‘20‘.0‘ I
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.260 365441 16931 4.441
2 11.502 7863195 360393 95.559
Total 8228637 377324 100.000
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HPLC of racemic 4d

SB-IV-60 EACUTN\MSP-LAB\Barani\2022\November\23-11-2022\SB-1V-60.lcd

mAU
| 5 2
k2
| ® =
1000+
500
0
0.0‘ . IZ!S‘ . IS!DI . I?!SI | I10|.0I I12|.5 I15|.0I I171.5 I IZd.OI | I22I.5l
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 9.797 23523515 1259616 49.766
2 11.006 23744977 1136993 50.234
Total 47268492 2396609 100.000
HPLC of chiral 4d: 87% ee
SB-IV-71 EACUTN\MSP-LAB\Barani\2022\November\23-11-2022\SB-I1V-71.lcd
AU
m 1 Te]
] 3
300 HQ =
] FsC ;
_ \—N/l
1 Cl £ (-)-4d
] N
_ Me
100
]
7 [=2)
o] M N N
O.OI . I2!5‘ . ‘5.‘0I . IT!S‘ | I10‘.0I ‘IZI.SI | I15|.0I - ‘I?|.5I I20|.D‘ | ‘22|.5I
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 9.789 510647 26889 6.622
2 10.995 7201049 343794 93.378
Total 7711697 370683 100.000
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HPLC of racemic 4e

RPJ-I-5 EACUTN\MSP-LAB\Barani\2022\December\06-12-2022\RPJ-I-5.lcd

miy o o
i ool <t
20
10+
0- —
0 é o 1‘0 1|5 2|0 2|5 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 12.783 674801 28818 50.244
2 15.349 668236 24245 49.756
Total 1343037 53063 100.000

HPLC of chiral 4e: 87% ee

SB-IV-85 E:\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-I1V-85.lcd

mAU
40 §
- o
] HO
30 F.C -
j 3
] \_Nﬁ
] Br\©\/§i (-)-4e
20—_ 0O
] B
10: ~ Me
1 ~
] B
o YA
' | ' \ 1 T T T ]
0 5 10 15 20 25
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 12.777 76294 3689 6.325
2 15.335 1129957 40457 93.675
Total 1206250 44146 100.000
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HPLC of racemic 4f

SB-1V-35 E\CUTN\MSP-LAB\Barani\2022\December\02-12-2022\SB-1V-35.1cd

mAU
1 e
200+ p %
] &
150+
100+
50-]
0
0 | é 1|0 | | 1‘5 | 2‘0 o 2‘5 | | Sb | 3|5 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 19.116 7445503 205957 49.853
2 24.306 7489386 164949 50.147
Total 14934889 370905 100.000
HPLC of chiral 4f: 88% ee
SB-IV-72 EACUTN\MSP-LAB\Barani\2022\December\02-12-2022\SB-IV-72.lcd
AU
m o
300 S
4 ™~
J HO
- Fsc w
200 LN,/ﬁS
1 I : (-)-4f
0
| N
100 Me
1 &S
o
0 é 1IO 1‘5 2‘0 2‘5 Sb 3|5
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 19.087 946289 25346 5.768
2 24.236 15460481 322281 94.232
Total 16406770 347627 100.000
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SB-IV-48 E:\CUTN\MSP-LAB\Barani\2022\November\20-11-2022\SB-IV-48.Icd

HPLC of racemic 4g

mAU
1 2 &
300+ P bt
200;
100;
o BIN
0.0 | 2.|5 | 5!0 7!5 1d.OI 12|.5 15|.0 17|.5 26.0 22;.5
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.719 6257613 315522 49.939
2 12.932 6272984 270461 50.061
Total 12530597 585983 100.000
HPLC of chiral 4g: 93% ee
SB-IV-73 EACUTN\MSP-LAB\Barani\2022\Novemben\20-11-2022\SB-IV-73.Icd
mAU
] 2
1000 o
] HO
] FsC ;
7507 )
: Me\@ﬁ (-)-4g
500 S
: N
] Me
250 w0
] €
o J\ N
0.0 . |2.|5 |5.|0I I7!5I - I1d.0l . |12|.5 I15|.0I |17l.5 ‘26.0I ‘22|.5‘
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.755 931881 50119 3.681
2 12.956 24385574 1079122 96.319
Total 25317455 1129241 100.000
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HPLC of racemic 4h

SB-IV-61-T4 E\CUTN\MSP-LAB\Barani\2022\December\02-12-2022\SB-IV-61-T4.lcd

mAU
w
] S ©
1 & &
150 3
100—-
50
o
0 | 1|0 2|0 3|0 4|0 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 24.075 9857041 180094 49.889
2 33.326 9900914 139374 50.111
Total 19757955 319468 100.000
HPLC of chiral 4h: 91% ee
SB-IV-75-T1 EACUTN\MSP-LAB\Barani\2022\December\02-12-2022\SB-IV-75-T1.Icd
mAU
i 3
4 HO 8
100 FsC ;
] \_N/ﬁ
1 MeO C S (-)-4h
e
| N
50+ \
_ Me
i 3
: 3
0
0 | 1|0 2|0 Sb 4|0 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 24160 379485 8951 4.571
2 33.342 7921705 126764 95.429
Total 8301190 135716 100.000
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HPLC of racemic 4i

SB-1V-95 E:\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-1V-95.Icd

mAU
, = 8
. e =
50+
25—
0
0 | é 1b 1‘5 2|0 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.171 1193412 61912 50.212
2 11.493 1183354 55650 49.788
Total 2376766 117562 100.000
HPLC of chiral 4i: 85% ee
SB-1V-87 E\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-1V-87 .Icd
mAU
- HQ -
i FiC, ;
50_ \—Nﬁ
| FsCO S (-)-4i
1 0
25—_ I\{
_ Me
f =
0 _/ML h
0 s 10 15 20 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.171 124829 5718 7.593
2 11.492 1519233 71048 92.407
Total 1644062 76765 100.000
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HPLC of racemic 4k

SB-1V-82 E\CUTN\MSP-LAB\Barani\2023\January\03-01-2023\SB-I1V-82.Icd

mAU
7 o™ [ee]
100 < T
] s &
75
50~
25
o]
] ' | ' | T T | \ T \
0 5 10 15 20 25
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.712 2172979 101427 49.480
2 12.118 2218658 92513 50.520
Total 4391638 193940 100.000
HPLC of chiral 4k: 86% ee
SB-I1V-83-T2-column E\CUTN\MSP-LAB\Barani\2023\January\03-01-2023\SB-1V-83-T2.lcd
AU
m ) ;
: S
1000 HO
1 FsC ;
750 \—Nﬁ
] Br =S (4K
] @)
500+ N
Br Me
250 2
0| AN M
0 5 10 15 20 25 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.683 2398244 88691 7.169
2 12.082 31052535 1144788 92.831
Total 33450779 1233479 100.000
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HPLC of racemic 4l

SB-IV-33-T2 E:\CUTN\MSP-LAB\Barani\2022\December\03-12-2022\SB-IV-33-T2.lcd

mAU
] & &
. = N
100 e o
75+
50-]
25
o
) — I ' T T | 1
0 5 10 15 20
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.132 2071378 111540 49.751
2 12.282 2092076 93459 50.249
Total 4163454 204998 100.000
HPLC of chiral 41: 74% ee
SB-IV-76-T1 EACUTN\MSP-LAB\Barani\2022\December\03-12-2022\SB-IV-76-T1.lcd
mAU
150 HO
] FsC
] N ]
4 CI .
100
] Me
50
o
0.0 2!5 5|D 7[5 1D|.0 12|.5 15‘.0 17|.5 26.0 22‘.5
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.115 542019 29349 13.260
2 12.256 3545662 159458 86.740
Total 4087682 188808 100.000
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HPLC of racemic 4m

SB-1V-50 EACUTN\MSP-LAB\Barani\2023\January\03-01-2023\SB-IV-50.lcd

mAU
S v
| o ¥
] ® o
100
50+
0_
T ‘ T ‘ T T l T T I T T T ‘ T T | T T T I T T T |
0 5 10 15 20 25 30 35
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 18.116 5162128 122972 50.814
2 23.235 4996753 101548 49.186
Total 10158881 224520 100.000
HPLC of chiral 4m: 89% ee
SB-IV-96 EACUTN\MSP-LAB\Barani\2023\January\03-01-2023\SB-IV-96.lcd
oo o
il =
: %
] HO
100 Fs;C ;
] \—N,/\|
] =S (-)-4m
| 0
u N
50 ] H
] e
0_
o 5 10 15 20 25 30 35 40
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 18.082 482762 9247 5.322
2 23.175 8587630 144606 94.678
Total 9070392 153853 100.000
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HPLC of racemic 4n

BT-I-5 E\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\BT-I-5.lcd

mAU
] 8 3
- 5
200 "
100
0 | AN
0 | é - I 1b 1|5 | Zb | |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 11.001 5244471 256313 50.087
2 13.891 5226192 205831 49.913
Total 10470663 462145 100.000

HPLC of chiral 4n: 89% ee

SB-1V-89 EACUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-IV-89.Icd

mAU
] 2
] HO <:_°'
1 FsC y
100-] AN
: 7. aS (-)-4n
] 0
- N
50 Bn
i 3 L
0 VAN
0 é | | 1|0 1|5 | 2‘0 | | |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.999 197459 8340 5.375
2 13.890 3476198 137811 94.625
Total 3673657 146151 100.000
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HPLC of racemic 40

SB-IV-66 E\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-1V-66.Icd

mAU
s
< 2
=] ©
] - &
1000+
500
0
T | T | T T | T | T T T |
0 5 10 15 20
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.414 27344400 1328265 50.576
2 12.688 26721936 1074288 49.424
Total 54066336 2402553 100.000
HPLC of chiral 40: 89% ee
SB-IV-90 EA\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-IV-90.lcd
AU
m B o
2000 8
1 HO &
] F3C y
1500-] \—Nﬁ
1 cCl =S (-)-40
| 0
1000 N
] Bn
| S
o
0 - é - 1b | 1|5 | 2|0 | |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.368 3590735 140601 5.681
2 12.620 59616576 2056216 94.319
Total 63207311 2196817 100.000
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HPLC of racemic 4p

SB-IV-51 E:\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-IV-51.lcd

mAU
] 3 i3
1000 2 &
750
500
250
o]
7 T T | T T | T | T | T |
0 5 10 15 20
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.621 23024597 1134329 49.729
2 12.957 23275715 934141 50.271
Total 46300313 2068470 100.000
HPLC of chiral 4p: 85% ee
SB-IV-91-1 EACUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-1V-91-1.lcd
mAU
1 B
100 e
] HO -
] F3C y
75+ \—Nﬁ
{ Br =S (4p
1 o}
50 N
] Bn
25-] 0
] ©
] e
0
o 5 0 15 20 | |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 10.635 200205 8174 7.403
2 12.967 2504301 106016 92.597
Total 2704507 114190 100.000
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BT-1-10 E\CUTN\MSP-LAB\Barani\2022\Decemben\06-12-2022\BT-I-10.lcd

HPLC of racemic 4q

mAU
- =] w0
200 (S <
] b e
150
100-
50-
0-
0.0 2‘5 5[0 7|5 16 0 12|.5 15|.0 17|'.5 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 8.788 3390873 205829 49.519
2 10.136 3456807 181073 50.481
Total 6847680 386902 100.000
HPLC of chiral 4q: 89% ee
SB-1V-92 E:\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-I1V-92.Icd
AU
m : o
75i HQ :
] FsC ;
] \——&(\T
| Fsco =S ()r4q
50*_ o)
) N
| Bn
25—
| B
| 5
.
0.0 I 2!5 - 5!0 | ?|5 | I1dO ‘12‘.5‘ I15‘.0‘ ‘17‘.5 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 8.787 105723 5757 5.660
2 10.142 1762009 90475 94.340
Total 1867732 96233 100.000
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HPLC of racemic 4r

SB-1V-100B EX\CUTNVMSP-LAB\Barani\2023\January\13-01-2023\SB-IV-100B.lcd

mAU
75 Q
] ~
] &
50— =
25
0 S é | 1|0 1|5 S 2|0 2|5
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 7.863 936950 73182 49.625
2 11.334 951109 47826 50.375
Total 1888060 121007 100.000
HPLC of chiral 4r: 93% ee
SB-IV-100A E\\CUTN\MSP-LAB\Barani\2023\January\13-01-2023\SB-I1V-100A(C).lcd
mAU
] g HO
500 - FsC g
] \——Nﬁ
] =S (-)-4r
| (o}
250 N
1 o L@Br
] ﬂ g
0
0 S é - 1b - 1|5 | I 2|0 | 2|5
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 7.835 526221 52673 3.626
2 11.093 13985860 583786 96.374
Total 14512081 636459 100.000
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HPLC of racemic 4s

SB-IV-49 E:\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-IV-49.1cd

mAU
o
] 3 8
100- = o
75+
50
25-
o
1 T T | | | T | T T ‘
0 5 10 15 20
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 11.042 2291813 114389 50.182
2 13.566 2275177 93381 49.818
Total 4566990 207769 100.000

HPLC of chiral 4s: 86% ee

SB-1V-93 E:\CUTN\MSP-LAB\Barani\2022\December\06-12-2022\SB-1V-93.lcd

mAU
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N

o
| 5040

0 5 10 15 20 )
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 11.040 186393 7822 7.170
2 13.563 2413346 98593 92.830
Total 2599739 106415 100.000
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HPLC of racemic 4t

SB-IV-562B E:\CUTN\MSP-LAB\Barani\2023\January\04-01-2023\SB-1V-52B.lcd

mAU
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100 @ 2
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7 T T | T T | T T | T | T |
0 5 10 15 20
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 9.088 2411847 100682 40.437
2 13.375 3552588 112742 59.563
Total 5964435 213424 100.000
HPLC of chiral 4t: 59% ee
SB-1V-84B E:\CUTN\MSP-LAB\Barani\2023\January\03-01-2023\SB-IV-84B.Icd
mAU
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0 5 10 15 20 |
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 9.080 7583206 351534 20.648
2 13.494 29142793 902921 79.3562
Total 36725998 1254455 100.000
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HPLC of racemic 4u

SB-IV-69-(NEW) EACUTN\MSP-LAB\Barani\2023\January\03-01-2023\SB-I1V-69.Icd

mAU
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0 5 10 15 20 25
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 11.043 8297897 308492 48.104
2 11.995 8952011 297210 51.896
Total 17249908 605702 100.000

HPLC of chiral 4u: 63% ee

SB-1V-97 E:\\CUTN\MSP-LAB\Barani\2023\January\03-01-2023\SB-IV-97 .lcd

mAU

min

PDA Ch1 254nm

Peak # Ret. Time (min) Area Height Area%
1 11.102 287275 12326 18.579

2 12.066 1258958 51524 81.421
Total 1546234 63850 100.000
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HPLC of racemic 4v

SB-IV-67 EACUTN\MSP-LAB\Barani\2023\January\03-01-2023\SB-IV-67.Icd

mAU
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0 5 10 15 20 25
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 16.551 2263524 68068 49.687
2 19.644 2292007 59115 50.313
Total 4555531 127183 100.000
HPLC of chiral 4v: 89% ee
SB-1V-98 E:\CUTN\MSP-LAB\Barani\2022\December\13-12-2022\SB-I1V-98.Icd
mAU
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min

PDA Ch1 254nm

Peak # Ret. Time (min) Area Height Area%
1 16.024 342075 11268 5.696

2 19.021 5663710 154489 94.304

Total 6005785 165757 100.000
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HPLC of racemic 4w

SB-IV-99B E\CUTN\MSP-LAB\Barani\2022\December\13-12-2022\pHENYL\SB-I1V-99B-T2.lcd
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0 5 10 15 20 25
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 18.248 658551 20883 49.087
2 22.101 683041 17391 50.913
Total 13415693 38274 100.000
HPLC of chiral 4w: 93% ee
SB-1V-99 E:\\CUTN\MSP-LAB\Barani\2022\December\13-12-2022\pHENYL\SB-I1V-99.lcd
mAU
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0 5 10 15 20 25
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 18.229 26313960 598604 96.362
2 22141 993412 18971 3.638
Total 27307372 617574 100.000
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SB-IV-115-T3 E\CUTN\MSP-LAB\Barani\2023\January\14-01-2023\SB-IV-115-T3.lcd

HPLC of racemic 5a

mAU
W oM
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0 5 10 15 20 25 30
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 18.248 1477333 51205 44.821
2 19.333 1818766 51298 55.179
Total 3296099 102503 100.000
HPLC of chiral 5a: 92% ee
SB-IV-88 E:\CUTN\MSP-LAB\Barani\2023\January\14-01-2023\SB-IV-88.Icd
AU
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0 5 10 15 20 25 30
min
PDA Ch1 254nm
Peak # Ret. Time (min) Area Height Area%
1 18.349 117209 4326 3.882
2 19.416 2901768 84894 96.118
Total 3018977 89220 100.000
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