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1. General Remarks. MP was obtained with a Yanagimoto micro melting point apparatus and is
uncorrected. Infra-red spectra were measured on a spectrometer. 'H NMR spectra were recorded
for solution in CDCl; with tetramethylsilane (TMS) as internal standard; '’F NMR spectra were
recorded for a solution in CDCl; with CFCl; as the external reference. J-values are in Hz. Mass
spectra were recorded with a HP-5989 instrument and HRMS was measured by a Finnigan MA+
mass spectrometer. Organic solvents used were dried by standard methods when necessary.
Commercially obtained reagents were used without further purification. All reactions were
monitored by TLC with Huanghai GFys4 silica gel coated plates. Flash column chromatography
was carried out using 300-400 mesh silica gel at increased pressure. All reactions were performed

under argon using standard Schlenk techniques.
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2. General procedure for synthesis of Keto-Vinylidenecyclopropanes 1:

_ OH 3\7
S W%V MsClI, Et;N —
X m . X o —LHMDS m 3 TFA m

— =TV
- S THE, 78%C. X OH “pemo°c. pemRT . % OMs
O b

Boc
S1 S2 S3 sS4
m=1,23 X =NTs, NBs

2 R3
H = T KOy S Z Cul, LiCl, R®MgBr pr==x
OMms * Br —=3 X O OM X

oy 5 Acetone,RT "\ _y ® "THF, 10°C ~-40°C
RZ R RZ R
sS4 S5 S6 1
m=123
=123 2,
m=123 R = Ar, Het-Ar, Alkyl m=1.s, -
- R2=H Me X = NTs, NBs, O, CH, X =NTs, NBs, O, CH,
X =NTs, NBs , R = Ar. Het-Ar Alkyl R' = Ar, Het-Ar, Alkyl
R2=H]Me ’ R2=H,Me
’ R3 = Alkyl, Ar

The synthesis and characterization of compounds l1a-1f and 1h-1u have been presented in our

previous work.[

To the solution of compounds S1 (20 mmol) in THF (30 mL) was added LMHDS (22 mmol, 1.0
M in THF) within 20 min at -78 °C under argon. The resulting solution was allowed to stir at -78
°C for 0.5 h before a solution of S2 (10 mmol) in THF (10 mL) was added into the above mixture.
Consequently, the reaction mixture was allowed to warm up to room temperature and was stirred
for 8 h. Then, saturated HCI solution was added to quench the reaction. Extracted with ethyl ether,
dried over anhydrous Na;SO,, filtered, the organic phase was purified by a flash column
chromatography on silica gel to give the corresponding products S3. (PE/EA: 4:1~2:1).

Under argon atmosphere, compound S3 (4.0 mmol) was dissolved in DCM (10.0 mL) at 0 °C,
Et;N (8.0 mmol) and MsCl (6.0 mmol) was added. After stirring for 1 h, the reaction was
quenched with H,O (10.0 mL), extracted with DCM (10 mL x 3), and dried over anhydrous
Na,;SO4. The solvent was removed under reduced pressure and the residue was transferred into a
50 mL flask with 10 mL DCM. Then, trifluoroacetic acid (TFA, 40 mmol) was added dropwise.
After stirring for 12 h, the reaction was quenched with saturated NaCOs solution, extracted with
DCM (10 mL x 3), and dried over anhydrous Na,SO4. The solvent was removed under reduced
pressure and the residue was purified by a flash column chromatography (SiO,) to give the
corresponding product S4. (PE/EA: 4:1~1:1).

To the solution of S4 (1.5 mmol) and K,CO;3 (1.8 mmol) in acetone (10 ml) was added S5 (1.8
mmol). The resulting solution was allowed to stir at room temperature for 8 h. Then, H,O was
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added to quench the reaction. The reaction mixture was extracted with EA twice, dried over
anhydrous Na,SO,. The solvent was removed under reduced pressure and the residue was purified
by a flash column chromatography (SiO;) to give the corresponding product S6 for two steps
(PE/EA: 4:1~2:1).

Under argon atmosphere, Cul (2.2 mmol) and LiCl (2.2 mmol) in a three-necked bottle was dried
upon heating. Then THF (10 mL) was added. At -5 °C, R*MgBr (1.0 mol/L in THF, 2.0 mmol, 2.0
mL) was added to the reaction. 10 minutes later, the flask was moved into a -40 °C bath and stirred
for a while before a solution of S6 (1.0 mmol) in THF (10 mL) was added dropwise into the above
flask. After stirring at -40 °C for 8 h, the reaction was quenched with saturated NH4CI solution,
extracted with EA (10 mL x 3), and dried over anhydrous Na,SO4. The solvent was removed under
reduced pressure and the residue was purified by a flash column chromatography (SiO;) to give

the corresponding product 1. (PE/EA: 10:1)

3. Typical procedures for synthesis of hydroamination products 3

R 1 R®
=] R4 RS  [Rh(cod)((R)-SDP)IBAr (2.5 mol%) A N-R4
Xe P * m dioxane, 90 °C X $*\'OH
R® R? R3 R?
1 2 3

To a 10 mL dried tube was charged with Keto-VDCPs 1 (0.1 mmol, 1.0 equiv) and
[Rh(cod)(R-SDP)|BArf (2.5 mol%, 0.025 equiv). The tube was evacuated and backfilled with
argon (repeated three times). Then, secondary amines 2 (0.12 mmol, 1.2 equiv) and dioxane (1.0
mL) was added into the tube. The reaction mixture was stirred at 90 °C for 4-10 h. The solvent
was removed under reduced pressure and the residue was purified by a flash column

chromatography (Si0O;) to give the corresponding product 3.
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4. Table S1. Unsuccessful examples for other nucleophiles about the hydrofunctionalization

of Keto-VDCP la

[Rh(cod)Cl], (5 mol %)
AgNTF (10 mol %)
Rac-BINAP (10 mol %)

Toluene, 90 °C

N.R.

TsN Ph + NuH

1aO

Oro yon LT oy
MeO

Z\ ZT

o O

N @[:\> ©[g\> P~ pn

N
Q moderate yield

5. Table S2. Unsuccessful examples for other substrates about the hydroamination of

Keto-VDCPs 1 with secondary amines 2

1
R3 4
R [Rh(cod)((R)-SDP)]BAr; (2.5 mol %)
@] + N - N.R.
>(\_./( I dioxane, 90 °C
R2 H 3
1

2

Substrates 1

¢ ph OA?]:q Ts w}?zﬁ Ts w%?:q
o \_ﬁo uPh '\_/(

bn >
\N/ ~ \N Et [ j
H

O
OO OO 0L, O
;
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6. Table S3. Optimization of the asymmetric hydroindolation of Keto-VDCPs 1a and Indole
4b

[Rh(cod)Cl], (5 mol%) H
additive (10 mol%) /
] N ligand (10 mol%) N
TsN + sN

N Solvent, 90°C T Ph
12 7h 4b 4ab
entryf additive ligand solvent yield[%]P!  ee[%]!
1 AgNTf, L1 Dioxane 35 -
2 AgNTf, L1 Toluene 42 -
3 AgNTf, L1 DCE 14 -
4 AgNTf, L1 PhF trace -
5 AgNTf, L1 PhCF; Trace -
6 AgBF,4 L1 Toluene 30 -
7 NaBArg L1 Toluene 23 -
8 AgNTf,/FeCly L1 Toluene Trace -
9 AgNTf,/Cul L1 Toluene 65 -
10 AgNTf,/Cul L2 Toluene 48 -55
11 AgNTf,/Cul L3 Toluene 56 -67
12 AgNTf,/Cul L4 Toluene 61 -80
13 AgNTf,/Cul L5 Toluene Trace -
14 AgNTf,/Cul L6 Toluene Trace -
15 AgNTf,/Cul L7 Toluene 63 >99

[a] Reaction conditions: 1a (0.10 mmol), 4b (0.12 mmol), [Rh(cod)CI], (5 mol
%), additive (10 mol%), ligand (10 mol%), and solvent (1.0 mL) were used. 4-
12 h. [b] Isolated yield. [c] Determined by HPLC on a chiral stationary phase.
cod = cyclo-1,5-octadiene, Ts = 4-toluenesulfonyl. [e] The reaction was
conducted at 60 °C. cod = cyclo-1,5-octadiene, NaBArg= sodium
tetrakis[3,5-bis(trifluoromethyl)phenyl] borate.

0, O, OO0,
” oy

(Rac)-Binap (R)-Binap (R)-Tol-Binap (R)-Hg-Binap
L1 L2 L3

L4
0,

O-/"PPh
P 2 OMe
oo O
(R, R)-Diop (R)-Binap
L5 L6 (R)—LS7DP

7. Typical procedures for synthesis of hydroindolation products 5

[Rh(cod)Cl], (2.5 mol%)
(R)-SDP(5.0 mol%)

R 4 ';' AgNTf, (5.0 mol%)
A::q S 1 (10.0 mol?
Ts o . 5®[\g2 Cul ( mol%)
e NN
Ph H

Toluene, 90 °C
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To a 10 mL dried tube was charged with Keto-VDCPs la (0.1 mmol, 1.0 equiv),
[Rh(COD)CI], (0.0025 mmol, 0.025 equiv), (R)-SDP (0.005 mmol, 0.05 equiv) AgNTf, (0.005
mmol, 0.05 equiv) and Cul (0.010 mmol, 0.10 equiv). The tube was evacuated and backfilled with
argon (repeated three times). Then, indoles 4 (0.12 mmol, 1.2 equiv) and toluene (1.0 mL) was
added into the tube. The reaction mixture was stirring at 90 °C for 4-10 h. The solvent was
removed under reduced pressure and the residue was purified by a flash column chromatography

(S10,) to give the corresponding product 5.

8. Typical procedure for the one pot synthesis of N-allylic indoles 6
R

1) [Rh(cod)((R)-SDP)]BAT (5 mol%) =
/A:'ZQ @ Dioxane, 90 0CF X ’%
TsN OH

Ts + R
H 2)then DDQ (1.2 equiv), RT TSN A"

6aa: R =H, 71%, > 99 ee
6ab: R = Me, 76%, > 99 ee

To a 10 mL dried tube was charged with Keto-VDCPs 1 (0.2 mmol, 1.0 equiv) and
[Rh(cod)((R)-SDP)|BATrf (2.5 mol%, 0.025 equiv). The tube was evacuated and backfilled with
argon (repeated three times). Then, secondary amines 2 (0.24 mmol, 1.2 equiv) and dioxane (2.0
mL) was added into the tube. After heating the reaction mixture at 90 °C for 4-10 h, the resulting
solution was cooled to room temperature. Then DDQ (2,3-dichloro-5,6-dicyano-p-benzoquinone,
0.30 mmol) was added and the reaction system was stirred for 8§ h at room temperature. The
solvent was removed under reduced pressure and the residue was purified by a flash column

chromatography (Si0,) to give the corresponding product 6.

9. Characterization and spectra charts for compounds S6g and 1g.

TsN 0 OMs
/Et

1-(3-((4-methyl-N-(2-oxobutyl)phenyl)sulfonamido)prop-1-yn-1-yl)cyclopropyl
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methanesulfonate (S69)

1.5 mmol scale, a light yellow oil, 92% yield (571 mg)."H NMR (CDCls, 400 MHz, TMS) & 0.97
(dd, J; = 6.0 Hz, J, = 8.4 Hz, 2H), 1.08 (t, J = 7.2 Hz, 3H), 1.44 (dd, J, = 6.0 Hz, J, = 8.4 Hz, 2H),
2.44 (s, 3H), 2.54 (q, J = 7.2 Hz, 2H), 3.04 (s, 3H), 4.10 (s, 2H), 4.24 (s, 2H), 7.33 (d, J = 8.0 Hz,
2H), 7.71 (d, J = 8.0 Hz, 2H). °*C NMR (CDCl;, 100 MHz, TMS) & 7.3, 16.3, 21.5, 32.9, 37.9,
39.6, 53.1, 54.3, 79.0, 83.4, 127.5, 129.7, 135.5, 144.0, 205.8. IR (CHxCl,) v 3397, 3054, 3023,
2971, 2917, 2845, 2360, 2342, 1734, 1624, 1597, 1489, 1448, 1342, 1306, 1248, 1090, 1043, 986,
940, 918, 899, 864, 805, 765, 723, 704, 663 cm”. HRMS (ESI) caled. for CsHy7N,04S,
(M+NH,4)": 431.1305, Found: 431.1299.

0.ooo

- -

V|

T - v . 1 " . ' | ' ' v + - . . =
10 8 & 4 2 0 PEM

200 150 100 ) 0 PPM
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N-(3-cyclopropylidene-2-methyl-315-allyl)-4-methyl-N-(2-oxobutyl)benzenesulfonamide (1)
1.0 mmol scale, a light yellow oil, 95% yield (316 mg). '"H NMR (CDCls, 400 MHz, TMS) & 1.04
(t, J = 7.2 Hz, 3H), 1.34-1.39 (m, 2H), 1.40-1.45 (m, 2H), 1.72 (s, 3H), 2.42 (s, 3H), 2.49 (q, J =
7.2 Hz, 2H), 3.80 (s, 2H), 3.97 (s, 2H), 7.29 (d, J = 8.0 Hz, 2H), 7.71 (d, J = 8.0 Hz, 2H). "*C
NMR (CDCl;, 100 MHz, TMS) & 7.1, 7.4, 17.0, 21.5, 32.7, 53.1, 54.6, 77.5, 96.6, 127.4, 129.5,
136.3, 143.4, 189.2, 206.4. IR (CH,Cl,) v 2980, 2940, 2909, 2360, 2342, 2023, 1732, 1653, 1597,
1457, 1410, 1338, 1156, 1109, 1089, 1009, 893, 814, 769 cm'. HRMS (ESI) calcd. for
C1sH,7N,03S (M+NH,4)™: 351.1737, Found: 351.1732.

TE

o.ooe

- o o

il T
| "|( %rr /
TsN @)
;Et
: . i;h = : e 2 e 0 e i j“"#‘ L u
8 2 g 8 &R H k: jT b "I: = rl- I
| R B
TsN @]
|:£t
| \ 11
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10. Characterization and spectra charts for products 3 5 and 6.

L N%
TsN \''OH

Ph

(S)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyridin-3-
ol (3aa)

A white solid, 91% yield (45 mg). M. P. 105-107 °C. '"H NMR (CDCls, 400 MHz, TMS) & 1.87 (s,
3H), 2.40 (s, 3H), 2.85 (d, J = 11.6 Hz, 1H), 2.87-2.91 (m, 2H), 2.95-3.02 (m, 1H), 3.09 (dd, J; =
8.0 Hz, J, = 16.0 Hz, 1H), 3.25 (d, J = 14.8 Hz, 1H), 3.43 (d, J = 14.8 Hz, 1H), 3.45 (d, J = 16.4
Hz, 1H), 3.52 (d, J=11.6 Hz, 1H), 3.89 (d, J = 16.4 Hz, 1H), 4.72 (s, 1H), 4.82 (brs, 1H), 5.18 (d,
J=0.8 Hz, 1H), 6.26 (d, J = 7.6 Hz, 1H), 6.70 (dd, J, = 7.2 Hz, J, = 7.6 Hz, 1H), 6.99 (dd, J, =
7.2 Hz, J, = 7.6 Hz, 1H), 7.06 (d, J = 7.2 Hz, 1H), 7.24-7.33 (m, 5H), 7.46 (d, J = 8.4 Hz, 2H),
7.62 (d, J = 8.8 Hz, 2H). *C NMR (CDCl;, 100 MHz, TMS) & 18.6, 21.5, 28.4, 49.6, 54.1, 57.0,
57.3,72.6,108.9, 119.2, 119.8, 124.4, 126.5, 127.13, 127.15, 127.75, 127.77, 129.7, 130.4, 130.5,
133.0, 136.1, 141.4, 143.1, 143.6, 151.5. IR (CH»Cl,) v 2971, 2920, 2850, 2360, 2342, 1603, 1518,
1486, 1456, 1343, 1305, 1249, 1158, 1090, 1022, 988, 911, 873, 857, 811, 749, 705 cm™. HRMS
(ESI) calcd. for C;30H33N,03S (M+H)+: 501.2206, Found: 501.2198. Enantiomeric excess was
determined by HPLC with a Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol =
80/20; Flow rate: 0.50 mL/min; tyinor = 26.03 min, tygjor = 23.03 min; ee% > 99%; [a]*’p = +26.2
(c 1.00, CH,Cly)].

-0.000

10 B B 4 2 0 PPM
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181497
7.333
6950
403
49406
mang

/;-"g ...J..
e

TsN .''OH
Ph

288, 65

I BT

213.51 e

138. 36 [\

X
5.91

63.22 \
] | L/ N
1LYttt Tt ——TT ——TT T — T
16. 381 17. 678 18.975 20.272 21. 569 22, 867 24.164 25. 461 26. 758 28. 055 29. 353
Minutes
D 404 R B0 L] L RE ERHET  HIBER
1 23. 135 207424 8128209.9  49.9916 1.49 6947
2 25.913 190361 8130945.1  50. 0084 141 7336
T 397785 16259155.0  100. 0000
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\iu‘ 000 2.790 5. 580 8. 370 11. 159 13. 949 16. 739 19. 529 22.319 25. 109 27. 898
Minutes

1D A Fr B i 1] L ds) i i A5 R RET  HigER

1 23.033 372212 14407504.2  99.9182 1.40 7057

2 26. 033 425 11802.0 0.0818 0.97 17517
L: 372637  14419306.2  100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 26.03 min, tmajor = 23.03 min; ee% > 99%].

A
TsN \''OH

Ph
(S)-5-ethyl-4-(3-(indolin-1-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyridin-3-ol
(3ba)

A white solid, 82% yield (42 mg). M. P. 165-167 °C. "H NMR (CDCls, 400 MHz, TMS) & 1.09 (t,
J = 7.6 Hz, 3H), 2.16-2.25 (m, 1H), 2.30-2.39 (m, 1H), 2.41 (s, 3H), 2.87-2.93 (m, 3H),
3.03-3.07 (m, 2H), 3.34 (d, J = 15.6 Hz, 1H), 3.38 (d, J = 15.6 Hz, 1H), 3.46 (d, J = 11.6 Hz, 1H),
3.53 (d, J=16.0 Hz, 1H), 3.88 (d, J = 16.0 Hz, 1H), 4.65 (brs, 1H), 4.71 (s, 1H), 5.12 (d,J=1.2
Hz, 1H), 6.22 (d, J=7.6 Hz, 1H), 6.69 (dd, J, = 7.2 Hz, J, = 7.2 Hz, 1H), 6.98 (dd, J; = 7.6 Hz, J,
= 7.6 Hz, 1H), 7.05 (d, J = 7.2 Hz, 1H), 7.24-7.33 (m, 5H), 7.45 (d, J = 8.4 Hz, 2H), 7.63 (d, J =
8.4 Hz, 2H). BC NMR (CDCls, 100 MHz, TMS) 6 13.8, 21.5, 25.7, 28.4, 47.6, 54.1, 57.2, 57.4,
72.6,108.6, 119.0, 119.1, 124.4, 126.5, 127.15, 127.17, 127.77, 127.80, 129.7, 130.3, 133.0, 135.5,
136.0, 141.1, 143.0, 143.7, 151.5. IR (CH,Cl,) v 3065, 3029, 2970, 2924, 2845, 2360, 2342, 1605,
1489, 1447, 1348, 1249, 1168, 1152, 1090, 1050, 977, 909, 815, 757, 705 cm™'. HRMS (ESI) calcd.
for C31H3sN,O3S (M+H)+: 515.2363, Found: 515.2354. Enantiomeric excess was determined by
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HPLC with a Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow
rate: 0.50 mL/Min; tuminor = 20.73 Min, tmgjor = 17.00 min; ee% > 99%; [a]*’p = +91.8 (¢ 1.00,
CH,Cl)].

W WP

Ph
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128. 02
x’ ¥
90. 70 -
*E
03. 38 (\
16. 06 J '
-91. 26— ————r— T ——t
0. 605 3. 693 6. 781 9. 868 12.956 16. 043 19.131 22.218 25. 306 28. 394 31. 481
Minutes
1D ANy fRE 0 = e TR B e HREET HEibER
1 17. 110 91176 2497112.0 19. 5763 1. 30 7779
1 HAft 4 20. 980 78763 2539798. 6 50. 4237 1.28 8437
¥ 169939 5036910.7  100. 0000
659. 14
] nE
491. 49
323.83
156. 18
b
1.4 1 I N I - DR T
-11. 48 T T T T T L L S e m B LA S S B S e S S B S B S S B S B B B B s |
0. 000 2.413 4.826 1.239 9. 652 12. 065 14. 478 16. 891 19. 304 21717 24,130
Minutes
1D Aot {RE I ) W W R ERHET ikl
1 16. 997 531452 15218302.4  99. 5489 1.25 7022
14 A 4 20.732 2958 68965. 5 0. 4511 1.05 15759
X 534410 15287268.0  100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 20.73 min, tmajor = 17.00 min; ee% > 99%)].

Cy
X N
TsN ' 'OH

Ph

(S)-5-cyclohexyl-4-(3-(indolin-1-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyridi

n-3-ol (3ca)
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A white solid. 88% yield (50 mg). M. P. 85-87 °C. 'H NMR (400 MHz, CDCl3;, TMS) & 1.17-1.27
(m, 4H), 1.35-1.44 (m, 2H), 1.55-1.58 (m, 2H), 1.66-1.71 (m, 1H), 1.77-1.79 (m, 2H), 2.42 (s, 3H),
2.62-2.68 (m, 1H), 2.87-2.92 (m, 2H), 2.98-3.03 (m, 1H), 3.05-3.17 (m, 2H), 3.27-3.37 (m, 2H),
3.38(d,J=11.6 Hz, 1H), 3.49 (d, J=16.0 Hz, 1H), 3.89 (d, J = 11.6 Hz, 1H), 4.64 (brs, 1H), 5.10
(s, 1H), 6.23 (brs, 1H), 6.64-6.70 (m, 1H), 6.98 (dd, J, = 7.2 Hz, J, = 7.6 Hz, 1H), 7.05 (d,J=7.2
Hz, 1H), 7.26-7.33 (m, 5H), 7.45 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H). >C NMR (100
MHz, CDCl;, TMS) 6 21.5, 25.8, 26.3, 26.4, 28.4, 31.3, 31.6, 41.4, 44.7, 54.2, 57.2, 72.6, 108.1,
109.4, 118.6, 124.4, 124.5, 126.4, 127.11, 127.72, 127.74, 129.7, 130.1, 132.9, 135.2, 138.2, 141.1,
142.8, 143.7, 151.7. IR (CH2Cly): v 3056, 3026, 2924, 2850, 2342, 1605, 1490, 1448, 1346, 1162,
1091, 982, 964, 909, 812, 733, 703, 669 cm™. HRMS (ESI) calcd. for C3sH4N203S (M+H)'™:
569.2832, Found: 569.2824. Enantiomeric excess was determined by HPLC with a Chiralcel
AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tminer =

29.55 min, togor = 16.75 min; ee% >99%; [a]*’p = +34.4 (¢ 1.00, CH,Cl,)].

L))

V(1T

l
B IL B W . _U_ML who L M J'UAE - n

3 2 1 o PEM
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S17

- B g 55 = \ \ |
Lo
RN =
Cy
e 7
TsN ' |OH ==
Ph
: “1 |1 | | __,U ‘
L 150 140 12 100 8 60 4 o® PRI
293,65
] £
| *ﬂﬂ
216.99
] l .
140, 33 i
63. 66
’13.0{)|\||||||'||\||||\|||\|||\||\I|7||\|\|||\||
10. 872 13. 434 15. 995 18. 557 21118 23.679 26. 241 28. 802 31. 363 33.925 36. 486
Minutes
D g {R B0 ) Lidi) e i WK RET iR
1 16. 860 254221 7337550.1  49.8532 1.22 6801
2 29. 690 146650 7380776.4  50. 1468 1.32 6936
r: 400871  14718326.5 100. 0000



611. 72

102 20.464  22.827 25.190  27.553  29.916 12.279 4. 642
Minutes

1D Hn s B 1) i) i A RE BRAT Mgk

1 16. 750 528803  19227915.5  99. 3866 1. 36 1229

2 29. 550 2964 118680.2  0.6134 1.05 10855
L: 531767  19346595.7  100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.50 mL/min; tminor = 29.55 min, tygjor = 16.75 min; ee% > 99%.

Bn
x N
TsN ' 'OH

Ph

(S)-5-benzyl-4-(3-(indolin-1-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyridin-3-
ol (3da)
A light yellow oil. 74% yield (43 mg). "H NMR (400 MHz, CDCls, TMS) & 2.38 (s, 3H), 2.88 (t, J

= 8.0 Hz, 2H), 2.95 (d, J = 11.6 Hz, 1H), 3.03 (t, J = 8.0 Hz, 2H), 3.39-3.43 (m, 3H), 3.53 (d, J =
11.6 Hz, 1H), 3.61 (d, J = 15.2 Hz, 1H), 3.68 (d, J = 15.2 Hz, 1H), 3.85 (d, J = 16.4 Hz, 1H), 4.71
(brs, 1H), 5.16 (s, 1H), 5.28 (s, 1H), 6.20 (d, J = 8.0 Hz, 1H), 6.70 (dd, J; = 7.2 Hz, J, = 7.2 Hz,
1H), 6.97 (dd, J; = 7.6 Hz, J, = 7.6 Hz, 1H), 7.06 (d, J= 7.6 Hz, 1H), 7.16-7.28 (m, 6H), 7.30-7.36
(m, 4H), 7.50 (d, J = 8.0 Hz, 2H), 7.54 (d, J = 8.0 Hz, 2H). °C NMR (100 MHz, CDCl;, TMS) &
21.5, 28.4, 38.2, 48.0, 54.2, 57.3, 72.8, 108.6, 119.1, 119.8, 124.4, 126.5, 126.6, 127.2, 127.3,
127.7, 127.8, 128.2, 128.8, 129.6, 130.3, 132.4, 133.1, 138.4, 138.5, 141.1, 142.7, 143.6, 151.5. IR
(CH2Cly): v 3398, 3090, 3059, 3031, 2970, 2918, 2851, 2360, 2342, 1734, 1653, 1624, 1598, 1541,
1492, 1449, 1344, 1306, 1248, 1091, 1049, 987, 971, 917, 864, 806, 765, 746, 703, 666 cm’.
HRMS (ESI) calcd. for C36H37N,05S (M+H)+: 577.2519, Found: 577.2510. Enantiomeric excess
was determined by HPLC with a Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol
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= 80/20; Flow rate: 0.50 mL/min; tminor = 24.79 min, tmajor = 29.22 min; ee% > 99%; [OL]ZOD =

+29.8 (¢ 1.00, CH,CL)].

o.coe

W2

24
B (8] (min)
HTERE
%5 4 R BB 16 31 KT AR CE
1 24. 855 308826. 938 11411196. 000 49. 7170
2 29. 238 264966. 844 11541090. 000 50. 2830
Bit 573793. 781 22952286. 000 100. 0000
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T A - SN | SO OS P PR ———— A ;”L 7777777777777777777
I i I 1

350 H ) ' | I. ;
= i 1 (1
308 : : ' -==1 1

S e s
150 - l - - == %
100 - ' -{---t1
50 i \)
Ot — X b '\_ -
18 20 22 24 26 28 30 2 Y]
B 18] (min)
FTERE
%5 2 BBt ) L 37 W T R SR
1 24,793 755. 697 24746. 498 0. 1346
2 29. 217 110381. 188 18355080. 000 99. 8654
B 411136. 884 18379826. 498 100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 24.79 min, tmajor = 29.22 min; ee% > 99%].

Ph
XN N
TsN ' 'OH

Ph

(S)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-3,5-diphenyl-1-tosyl-1,2,3,6-tetrahydropyridin-3-ol
(3ea)
A white solid. 80% yield (45 mg). M. P. 118-120 °C. '"H NMR (400 MHz, CDCls;, TMS) & 2.42 (s,

3H), 2.80-2.89 (m, 4H), 2.96 (d, J = 15.6 Hz, 1H), 3.20 (d, J=15.6 Hz, 1H), 3.25 (d, J=11.6 Hz,
1H), 3.47 (d, J=11.6 Hz, 1H), 3.83 (d, J = 16.4 Hz, 1H), 4.02 (d, J = 16.4 Hz, 1H), 4.42 (brs, 1H),
4.66 (s, 1H), 4.92 (d, J=1.6 Hz, 1H), 5.80 (d, J = 7.6 Hz, 1H), 6.61 (dd, J, = 7.6 Hz, J, = 8.0 Hz,
1H), 6.87 (dd, J; = 6.8 Hz, J, = 7.6 Hz, 1H), 6.99 (d, J = 6.8 Hz, 1H), 7.24-7.37 (m, 11H), 7.55 (d,
J = 8.4 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H). >C NMR (100 MHz, CDCl;, TMS) & 21.5, 28.3, 50.0,
53.8, 56.5, 57.0, 73.1, 107.8, 118.4, 120.4, 124.3, 126.4, 127.1, 127.4, 127.8, 128.0, 128.3, 128.5,
129.8, 129.9, 132.9, 134.6, 138.2, 138.8, 140.1, 142.7, 143.8, 151.6. IR (CH,Cl,): v 3392, 3059,
3031, 2976, 2918, 2851, 2360, 2342, 1734, 1598, 1492, 1449, 1343, 1307, 1159, 1091, 1043, 1020,
987, 972, 939, 900, 874, 806, 764, 702 cm™. HRMS (ESI) calcd. for CisH3sN,OsS (M+H)™
563.2363, Found: 563.2355. Enantiomeric excess was determined by HPLC with a Chiralcel
AD-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tminer =

36.01 min, tmgjor = 14.31 min; ee% > 99%; [0]*’p = +50.0 (¢ 1.00, CH,CLy)].
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1y

o

0000

BEM
it s
200 160 100 ) 0PPM
213. 60 o
4 =
149,20
4 *é
84.80 \
20.40
1 PR I NPT N PSS : i\g
- n+—tt+—f— -+ttt
0. 000 4.400 8.800 13. 200 17.600 22.000 26. 400 30. 800 35.200 39. 600 44. 000
Minutes
1D A4 {r B e ] ] Wi B W BRET iR
1 A 1 14. 132 195616 4874077. 3 19. 2454 1.24 6411
2 36. 248 87729 5023443. 5 50. 7546 117 7987
r: 283345 9897520.8  100. 0000
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760, 80

Lo

0. 000 4. 700 ), 400 14. 100 18. 800 23. 500 28. 200 32. 900 37. 600 42. 300 47,000

Minutes
1D a4 O B e ) U i W T A WRE fEREHET iR
1 Ay 1 14. 313 609897  20117466.6  99.5830 1.21 3753
2 36. 013 1426 84239.0 0. 4170 1.02 7407
r: 611323 20201705.6  100. 0000

Translation: Chiralcel AD-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 36.01 min, tmajor = 14.31 min; ee% > 99%].

S
TsN.__A''OH

(S)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-3,5-dimethyl-1-tosyl-1,2,3,6-tetrahydropyridin-3-ol
(3fa)
A white solid. 80% yield (35 mg). M. P. 166-168 °C. '"H NMR (400 MHz, CDCls;, TMS) & 1.31 (s,

3H), 1.68 (s, 3H), 2.43 (s, 3H), 2.83 (d, J = 11.6 Hz, 1H), 2.95-2.99 (m, 2H), 3.22 (d, J = 11.6 Hz,
1H), 3.29-3.35 (m, 2H), 3.41 (dd, J, = 8.4 Hz, J, = 16.8 Hz, 1H), 3.61 (d, J=16.0 Hz, 1H), 3.67 (d,
J=16.0 Hz, 1H), 3.73 (d, J=16.0 Hz, 1H), 4.84 (s, 1H), 5.37 (d, J = 1.6 Hz, 1H), 6.50 (d, J = 8.0
Hz, 1H), 6.68 (dd, J, = 7.2 Hz, J, = 7.6 Hz, 1H), 7.03 (dd, J;, = 7.2 Hz, J, = 8.0 Hz, 1H), 7.08 (d, J
= 7.2 Hz, 1H), 7.34 (d, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H). °C NMR (100 MHz, CDCl;,
TMS) 6 17.7, 21.5, 25.0, 28.5, 29.6, 49.5, 54.4, 56.1, 56.8, 68.5, 107.7, 117.3, 118.4, 124.5, 127.3,
127.5, 127.8, 129.7, 130.0, 132.6, 137.2, 141.8, 143.8, 151.9. IR (CH,Cl): v 2979, 2919, 2849,
2360, 1979, 1065, 1488, 1452, 1400, 1340, 1305, 1246, 1157, 1089, 1043, 1014, 988, 924, 865,
829, 815, 748, 707, 661 cm™. HRMS (ESI) calcd. for C;sH31N,05S (M+H)+: 439.2050, Found:
439.2044. Enantiomeric excess was determined by HPLC with a Chiralcel IC-H column [A = 254
nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyiner = 44.58 min, tmajor = 40.36

min; ee% > 99%; [a]*’p = -22.0 (¢ 1.00, CH,CL)].
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=X
TsN__A+OH
= e 7y T /g, )
Lb_u 1. .
I S i 2 T H b oeEM
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TeN._A!"OH
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150 ' 100 ' 50 ' 0 PPM
66. 54
] ®
g
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| 3
48,52
30. 50
12,48 J \I 1
-ttt
20.973 23.762 26. 551 20, 341 32.130 34,919 37.708 40. 497 43. 286 46. 076 48. 865
Minutes
1D A4 fREI fa) LT VB R HREAET EiER
1 40. 893 57424 6486602.1  50. 1998 1.16 2612
2 44. 942 52830 6434972.9  49.8002 1.11 2713
T 110254  12921574.9  100. 0000
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\

20.973 23. 892 26. 811 29. 730 32.649 35. 568 38. 486 41. 405 44, 324 17. 243 a0. 162

Minutes
D ik CRE I 1] U e W TR R WEHET HEibER
1 40. 358 66597 7606599.5  99. 5025 1. 24 2488
2 44, 582 403 38032. 2 0. 4975 1.18 1448
T 67000 7644631.7 100, 0000

Translation: Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 44.58 min, tmajor = 40.36 min; ee% =99%].

(S)-3-ethyl-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-1-tosyl-1,2,3,6-tetrahydropyridin-3-ol
(39a)

A light yellow oil. 85% yield (38 mg). "H NMR (400 MHz, CDCl;, TMS) & 0.94 (t, J = 7.2 Hz,
3H), 1.62-1.65 (m, 1H), 1.69 (s, 3H), 1.73-1.80 (m, 1H), 2.43 (s, 3H), 2.94-3.00 (m, 3H), 3.08 (d,
J=11.2 Hz, 1H), 3.30 (dd, J; = 8.8 Hz, J, = 16.8 Hz, 1H), 3.38-3.42 (m, 2H), 3.50 (d, J = 16.0 Hz,
1H), 3.66 (d, J = 15.6 Hz, 1H), 3.72 (d, J = 15.6 Hz, 1H), 4.86 (s, 1H), 5.38 (s, 1H), 6.49 (d, J =
8.0 Hz, 1H), 6.68 (dd, J; = 7.2 Hz, J, = 7.6 Hz, 1H), 7.02 (dd, J; = 7.6 Hz, J, = 8.0 Hz, 1H), 7.08
(d, J=7.2 Hz, 1H), 7.34 (d, J = 8.0 Hz, 2H), 7.69 (d, J = 8.0 Hz, 2H). °C NMR (125 MHz, CDCl;,
TMS) 6 7.8, 17.9, 21.5, 28.5, 30.3, 49.5, 52.5, 54.4, 57.1, 70.7, 107.9, 117.7, 118.5, 124.5, 127.3,
127.8, 128.0, 129.7, 130.0, 132.6, 137.6, 141.8, 143.8, 151.9. IR (CH,CL): v 2979, 2919, 2849,
2360, 1979, 1065, 1488, 1452, 1400, 1340, 1305, 1246, 1157, 1089, 1043, 1014, 988, 924, 865,
829, 815, 748, 707, 661 cm’'. HRMS (ESI) calcd. for C,6H33N,03S (M+H)+: 453.2206, Found:
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453.2200. Enantiomeric excess was determined by HPLC with a Chiralcel IC-H column [A = 254
nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tminor = 31.51 min, tmajor = 35.57
min; ee% > 99%; [a]ZOD +16.4 (c 1.00, CH2C12)]

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

WGP ] WYY,

A
TsN 1OH

gmm w[4mm%LK4

N0
TsN L 1OH

I

minine
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v

169, 82

¥

106. 10

RPN

25.816 27,101 28. 385 29, 669 30. 954 32.238 33.522 34. 806 36. 091 37. 375 J8. 659
Minutes
1D A9y 4 { B I i) 5 W i B R fERHET  FbIEmR
1 32.142 171130 7749349.2  50. 5432 1. 16 10041
2 36. 093 151550 7H82774.5 49,4568 1.15 10371
¥y 322680  15332123.7 100.0000
35179
] !
411. 50
271. 21
130. 92
* 3
—u{;{:....|......|.|‘.‘.|.‘“..‘.‘.‘..ﬁ|.......
26. 655 27. 780 28. 905 30. 030 31.155 32. 280 33. 405 34. 531 35. 656 36. 781 37. 906
Minutes
ID 5y 4 fRE ) [ W T Y WA AT  HiER
1 31. 907 1811 70901.7 0. 3348 1.09 13238
2 35. 565 408917  21108576.2  99. 6652 1. 27 9461
r: 110728  21179477.8 100, 0000

Translation: Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 31.91 min, tmajor = 35.57 min; ee% > 99%)].

(S)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-3-(naphthalen-1-yl)-1-tosyl-1,2,3,6-tetrahydro
pyridin-3-ol (3ha)
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A light yellow oil. 87% yield (48 mg). '"H NMR (400 MHz, CDCls;, TMS) & 1.92 (s, 3H), 2.39 (s,
3H), 2.87-3.00 (m, 4H), 3.07 (dd, J, = 8.0 Hz, J; = 15.6 Hz, 1H), 3.26 (d, J = 14.8 Hz, 1H), 3.46 (d,
J=16.8 Hz, 1H), 3.50 (d, J = 16.8 Hz, 1H), 3.58 (d, J = 11.6 Hz, 1H), 3.96 (d, J = 15.6 Hz, 1H),
4.76 (s, 1H), 5.09 (brs, 1H), 5.15 (d, J = 0.8 Hz, 1H), 6.19 (d, J = 7.6 Hz, 1H), 6.69 (dd, J; = 7.2
Hz, J, = 7.6 Hz, 1H), 6.86 (dd, J, = 7.6 Hz, J, = 8.0 Hz, 1H), 7.05 (d, J = 7.2 Hz, 1H), 7.24 (d, J =
8.0 Hz, 2H), 7.42 (dd, J, = 1.6 Hz, J; = 8.8 Hz, 1H), 7.46-7.62 (m, 2H), 7.61 (d, J = 8.0 Hz, 2H),
7.74 (d, J = 8.4 Hz, 1H), 7.81-7.84 (m, 2H), 8.05 (s, 1H). °C NMR (125 MHz, CDCl;, TMS) &
18.6, 21.5, 28.4, 49.6, 54.2, 57.18, 57.22, 72.8, 109.1, 119.4, 120.1, 124.4, 124.9, 125.4, 125.9,
126.0, 127.1, 127.2, 127.4, 127.7, 128.2, 129.6, 130.5, 130.8, 132.5, 132.9, 133.0, 135.9, 140.7,
141.4, 143.6, 151.4. IR (CHxCl): v 3488, 3062, 2970, 2922, 2852, 2360, 2342, 1600, 1574, 1506,
1492, 1448, 1398, 1342, 1305, 1249, 1158, 1122, 1090, 1046, 989, 968, 910, 863, 814, 791, 763,
744, 701 cm’'. HRMS (ESI) calcd. for Cs;4H3sN,O;S (M+H)+: 551.2363, Found: 551.2354.
Enantiomeric excess was determined by HPLC with a Chiralcel AD-H column [A = 254 nm;

eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tminor = 21.19 min, tyajor = 31.24 min;

IfJ_JJ_M_h _j)mx i L_bu;’k__J'k_lA

T T
2 0 PEM
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L) 'L'-I'\-l\-[‘“ T_Itl\ e % 58
‘ RN ER
J \ ” ‘ u_ LS J.Jul 1
160 140 120 100 a0 &0 I 2 [
345,49
* ﬂ“
255. B6
166. 24 ) f{\
76. 61
] L L
B T 1 o o o o o o e e s e e e —TTT T —TTT T T T T T T T T T T T
14.703 17. 168 19.632 22,097 24,562 27,021 29,492 31. 957 34,422 36. 856 39. 351
Minutes
D M54 R B ) i) WA B fRET  EEER
q #1144 21.100 303411 11079994.8  49. 0722 1. 26 6654
2 31.402 184421 11498986.4  50. 9278 1.53 5055
X 487832  22578981.3 100. 0000
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. i
.? ) RN

15.243 17697 20151  22.605  25.050  27.54  20.968 32422 34876  30.30  30.784

10)] 4 fREmm U i W A el HREHET HidER

1 1 1 21.193 3002 83603. 8 0. 4519 1. 03 11542

2 31.237 254465  18418157.7  99. 5481 1. 62 3712
v 257467  18501761.5 100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropano] 1 = 70/30; Flow

rate: 0.5 mL/min; tminor = 21.19 min, tmajor = 31.24 min; ee% > 99%].

(S)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-3-(thiophen-2-yl)-1-tosyl-1,2,3,6-tetrahydropy
ridin-3-ol (3ia)

A light yellow solid. 77% yield (39 mg). M. P. 99-101 °C. 'H NMR (400 MHz, CDCls, TMS) &
1.82 (s, 3H), 2.41 (s, 3H), 2.90-2.94 (m, 2H), 3.09 (dd, J; = 8.8 Hz, J, = 16.4 Hz, 1H), 3.18 (dd, J,
=8.8 Hz, J, = 16.4 Hz, 1H), 3.26 (d, J = 11.2 Hz, 1H), 3.30 (d, J = 11.2 Hz, 1H), 3.43 (d, J = 15.2
Hz, 1H), 3.47 (d, J = 15.2 Hz, 1H), 3.61 (d, J = 16.4 Hz, 1H), 3.65 (d, J = 16.4 Hz, 1H), 4.74 (d, J
= 1.6 Hz, 1H), 5.26 (d, J = 1.6 Hz, 1H), 5.61 (brs, 1H), 6.41 (d, J = 8.0 Hz, 1H), 6.75 (dd, J, = 6.8
Hz, J, = 7.6 Hz, 1H), 6.90 (dd, J; = 1.2 Hz, J, = 7.6 Hz, 1H), 6.95 (dd, J; = 7.6 Hz, J, = 8.8 Hz,
1H), 7.02 (dd, J, = 7.2 Hz, J, = 8.0 Hz, 1H), 7.09 (d, J = 7.2 Hz, 1H), 7.21 (dd, J; = 1.2 Hz, J» =
9.2 Hz, 1H), 7.29 (d, J = 8.0 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H). °C NMR (100 MHz, CDCl;, TMS)
0 18.3, 21.5, 28.4,49.4, 54.5, 56.8, 57.6, 71.9, 109.2, 119.8, 120.6, 124.38, 124.44, 124.56, 126.6,
127.2, 127.8, 129.5, 129.7, 130.7, 133.0, 136.4, 140.8, 143.7, 149.0, 151.3. IR (CH,Cl,): v 3052,
2915, 2849, 2359, 1974, 1605, 1486, 1457, 1400, 1341, 1305, 1247, 1155, 1090, 1015, 912, 864,

S29



813, 747, 708 cm’'. HRMS (ESI) caled. for C,sH31N,03S, (M+H)+: 507.1771, Found: 507.1763.
Enantiomeric excess was determined by HPLC with a Chiralcel AD-H column [A = 254 nm;
eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tminor = 20.39 min, tmajor = 18.50 min;

ee% = 98%:; [a ] p =-55.3 (¢ 1.00, CH,Cl)].

[L]) { | |H | H

T T T T T T T
160 140 120 100 Ll &0 40 an 0 PPM
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317.32 /\
152. 19 [ !

-12.93 — — ‘ _\H_(

15. 276 16. 025 16. 774 17. 523 18. 272 19. 022 19.771 20. 520 21269  22.018 22,768
Minutes
1D N4 fRE W) ey W T il HERHET HibER
2 A 2 18.423 448267  16760897.8  49.1327 1.37 1839
| A 4 20. 232 436014  17352653.5  50. 8673 1.33 5151
: 884281  34113551.4  100. 0000
183. 74
135. 82 Jf\
87.01 /
39. 99
j \ * g
T _ [~ h— T B
-.%4+———t+r—r—+—r—t+—+—r—r—r—f+r—7r—r—7+fr T r 7+ " r T+ 7T T T T T T T T T T T[T
14. 400 15. 208 16.015 16. 823 17.630 18. 438 19. 245 20. 023 20. 861 21. 668 22. 476
Minutes
D i {59 A 1) 5 W i A W ERET HEitER
3 4 3 18. 502 157903 4779296.9  99. 1434 1.24 7447
1 it 4 20. 388 1282 41294.0 0. 8566 .21 7985

E: 159185 4820590.9  100. 0000
Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 20.39 min, tmajor = 18.50 min; ee% = 98%)].

S eiad)
TsN._A"OH

7 O

(S)-3-(benzofuran-2-yl)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-1-tosyl-1,2,3,6-tetrahydro
pyridin-3-ol (3ja)
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A white solid. 83% yield (45 mg). M. P. 124-126 °C. '"H NMR (400 MHz, CDCls;, TMS) & 1.83 (s,
3H), 2.39 (s, 3H), 2.91-2.95 (m, 2H), 3.08 (dd, J; = 8.4 Hz, J, = 16.4 Hz, 1H), 3.16-3.24 (m, 2H),
3.41 (d, J=16.4 Hz, 1H), 3.48 (d, J = 15.6 Hz, 1H), 3.52 (d, J = 15.6 Hz, 1H), 3.69 (d, J = 11.6
Hz, 1H), 3.96 (d, J = 16.4 Hz, 1H), 4.76 (s, 1H), 5.11 (s, 1H), 5.46 (brs, 1H), 6.43 (d, J = 8.0 Hz,
1H), 6.75 (dd, J; = 7.2 Hz, J, = 7.6 Hz, 1H), 6.82 (s, 1H), 7.00 (dd, J, = 7.6 Hz, J, = 7.6 Hz, 1H),
7.09 (d, J= 7.2 Hz, 1H), 7.20-7.23 (m, 2H), 7.26 (d, J = 8.0 Hz, 2H), 7.34-7.36 (m, 1H), 7.53-7.55
(m, 1H), 7.65 (d, J = 8.4 Hz, 2H). *C NMR (100 MHz, CDCls, TMS) & 18.1, 21.5, 28.4, 49.1,
53.8, 54.8, 58.0, 70.8, 104.6, 109.4, 111.0, 119.4, 121.1, 122.8, 123.8, 124.5, 127.1, 127.7, 128.1,
129.7, 130.7, 131.0, 133.1, 134.3, 141.3, 143.7, 151.5, 154.7, 159.2. IR (CH,Cl,): v 3470, 2998,
2963, 2912, 2850, 2360, 2342, 1597, 1521, 1490, 1454, 1380, 1346, 1246, 1170, 1155, 1090, 1065,
1038, 994, 964, 910, 857, 812, 763, 681, 660 cm™ . HRMS (ESI) calcd. for C3,H33N,04S (M+H)":
541.2156, Found: 541.2162. Enantiomeric excess was determined by HPLC with a Chiralcel
AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyinor =
24.15 min, tygjor = 20.13 min; ee% > 99%; [oc]ZOD +32.3 (c 1.00, CH2C12)]
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) J | ‘ ' __“ J k Lol 1
200 150 100 ) FPM
197. 52
] % §
] ﬁ *
124. 56 A
51. 61
1 j* _,\s¥ ‘J \
15. 827 17. 066 18. 305 19. 544 20,783 22.022 23,261 24.499 25.738 26,977 28.216
Minutes
1D IS R B ) i) W i B W HREHET HibER
1 Af 4 20. 318 147306 4570564. 4 50. 1367 1.24 8547
2 22. 163 135560 4545633. 3 49. 8633 1.18 8944
r: 282866 9116197.7  100. 0000
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.71. 919 16. 190 17. 462 18. 733 20. 004 21.276 22, 547 23. 818 2. 090 b, Jbl

1D Ao s B i) i i T B il WRET  #biER

1 4t 4 20. 132 382021  12518015.3  99.6737 1.30 7523

2 24. 145 913 10979.3  0.3263 1.19 5768
r: 382934 12558994.7  100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 24.15 min, tmajor = 20.13 min; ee% >99%].

D
TsN \''OH

OMe

(S)-4-(3-(indolin-1-y)prop-1-en-2-yl)-3-(4-methoxyphenyl)-5-methyl-1-tosyl-1,2,3,6-tetrahyd
ropyridin-3-ol (3ka)
A light yellow oil, 87% yield (46 mg). '"H NMR (CDCls, 400 MHz, TMS) & 1.86 (s, 3H), 2.41 (s,

3H), 2.83 (d, J = 11.6 Hz, 1H), 2.88-2.92 (m, 2H), 3.01 (dd, J; = 8.8 Hz, J, = 16.4 Hz, 1H), 3.12
(dd, J; = 8.8 Hz, J, = 16.4 Hz, 1H), 3.26 (d, J = 14.8 Hz, 1H), 3.43-3.48 (m, 3H), 3.81 (s, 3H),
3.86 (d, J = 16.4 Hz, 1H), 4.72 (s, 1H), 4.77 (brs, 1H), 5.20 (d, J = 1.6 Hz, 1H), 6.26 (d, J = 7.6 Hz,
1H), 6.71 (ddd, J; = 0.4 Hz, J, = 7.2 Hz, Js = 7.6 Hz, 1H), 6.84 (d, J = 8.8 Hz, 2H), 6.99 (dd, J; =
7.2 Hz, J, = 8.0 Hz, 1H), 7.06 (d, J = 6.8 Hz, 1H), 7.28 (d, J = 8.0 Hz, 2H), 7.36 (d, J = 8.8 Hz,
2H), 7.63 (d, J = 8.0 Hz, 2H). *C NMR (100 MHz, CDCLs, TMS) & 18.6, 21.5, 28.4, 49.6, 54.1,
55.2,57.0, 57.4, 72.3, 108.9, 113.1, 119.3, 119.7, 124.4, 127.1, 127.7, 127.8, 129.7, 130.2, 130.5,
132.9, 135.2, 1363, 141.5, 143.6, 151.5, 158.7. IR (CH,Cly) v 3521, 3051, 2924, 2852, 2359,
2340, 1605, 1510, 1476, 1457, 1346, 1305, 1245, 1173, 1156, 1103, 1090, 1040, 987, 937, 898,
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868, 833, 816, 777, 743, 709 cm. HRMS (ESI) calcd. for C3;H3sN,O04S (M+H)": 531.2312,
Found: 531.2303. Enantiomeric excess was determined by HPLC with a Chiralcel AD-H column
[A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tpyiner = 17.75 min,
tmajor = 27.81 min; ee% > 99%:; [a]*’p = +39.3 (¢ 1.00, CH,Cly)].

OMe

OMe
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160. 34
119. 93 f
] ‘.
79,52
39.12
R e e e e e e e e e B e e e e e
6. 908 9. 798 12. 688 15, 577 18. 467 21,357 24. 246 27.136 30. 026 32,916 35. 805
Minutes
1D 494 PR B ) I L W ERET bR
2 Afy 2 17. 637 123117 4089054.8  49. 0985 1.21 5620
2 27.842 79398 4239209. 1 50. 9015 1. 41 5420
r: 202515 8328263.9  100. 0000
107. 40
1 %f
79. 55 n
2L 70
23.85
1 *
74‘(}{1........‘...‘...,...r...r‘.l..‘...r...r‘.
10. 703 13. 106 15. 509 17.912 20. 316 22.719 25.122 21. 525 29,929 32,332 34.735
Minutes
1D M4 R E e fi) W W A W ERET  HibER
2 A 2 17. 750 258 7115.1 0. 1785 0.92 8256
2 27. 808 84817 3979988.8 99,8215 1. 36 7000
¥ 85075 3987103.9  100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 17.75 min, tmajor = 27.81 min; ee% >99%].
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(S)-3-([1,1'-biphenyl]-4-yl)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-1-tosyl-1,2,3,6-tetrahy
dropyridin-3-ol (3la)

A light yellow oil. 92% yield (53 mg). "H NMR (500 MHz, CDCl;, TMS) & 1.89 (s, 3H), 2.40 (s,
3H), 2.89-2.92 (m, 3H), 3.02 (dd, J; = 8.5 Hz, J; = 17.0 Hz, 1H), 3.08-3.15 (m, 1H), 3.29 (d, J =
15.0 Hz, 1H), 3.46-3.55 (m, 3H), 3.90 (d, J = 16.0 Hz, 1H), 4.77 (s, 1H), 4.89 (s, 1H), 5.22 (s, 1H),
6.24 (d, J="7.5 Hz, 1H), 6.70 (dd, J, = 7.0 Hz, J; = 7.5 Hz, 1H), 6.96 (dd, J; = 7.5 Hz, J; = 7.5 Hz,
1H), 7.06 (d, J = 7.0 Hz, 1H), 7.28 (d, J = 8.0 Hz, 2H), 7.33 (dd, J; = 7.0 Hz, J, = 7.5 Hz, 1H),
7.44 (dd, J, = 7.5 Hz, J; = 7.5 Hz, 2H), 7.50-7.55 (m, 4H), 7.60-7.65 (m, 4H). *C NMR (125
MHz, CDCl;, TMS) 6 18.6, 21.5, 28.5, 49.6, 54.2, 57.1, 57.3, 72.5, 108.9, 119.3, 120.0, 124.4,
126.4, 127.01, 127.17, 127.25, 127.79, 128.7, 129.7, 130.47, 130.50, 133.0, 136.1, 139.9, 140.7,
141.4, 142.2, 143.7, 151.5. IR (CH,Cl,): v 2969, 2919, 2850, 2360, 2342, 1653, 1604, 1518, 1486,
1456, 1343, 1305, 1249, 1158, 1090, 988, 911, 873, 848, 810, 749, 705 cm™'. HRMS (ESI) calcd.
for C3sH37N203S (M+H)™: 577.2510, Found: 577.2519. Enantiomeric excess was determined by
HPLC with a Chiralcel AD-H column [A =211 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:
0.50 mL/min; tminor = 20.49 min, tmajor = 29.37 min; ee% > 99%; [a]*’p = +50.1 (¢ 1.00, CH,CL)].
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77.254
77.000
T6.746
72.545

57.289
&7.063
54166

40,605

28.450
21.486
18.620

200

150 100 &0
504, 58
| -
. ﬂ i
393,75 ]
192. 91
—T,\JH‘.......\.....'.fi‘ﬁ-—..\....._\.\.\.\.....\..
8, 854 12. 289 15.723 19, 158 22,592 26. 027 29, 462 32. 896 36, 331 39. 765 43. 200
Minutes
1D b £ B e ) W U i A RE EREAT  HigER
1 21.393 464869  19566812.4  50.0135 1.25 5149
2 30.132 365190  19556211.5  49. 9865 1.38 6310
¥ 830059  39123023.9  100. 0000
647, 90
] * 7
477.69 {f\\
307,49 J
137.28
| *3
ﬁaa ) N
B e B e e e o e e e S I B e e B e e S e e e B e N B e e L T T e e e S e e
13.524 15. 957 18. 389 20. 822 23.254 25. 686 28.119 30. 551 32.984 35. 416 37.849
Minutes
1D 494 T B I ) W WA R ERAT  HidER
1 A 4 20. 485 2542 75697. 2 0. 2256 1.01 9432
2 29, 372 539089  33473759.9  99.7744 1. 56 1460
> 541631  33549457.1  100. 0000
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Translation: Chiralcel AD-H column [A = 211 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 20.49 min, tmajor = 29.37 min; ee% >99%].

(S)-3-(4-fluorophenyl)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-1-tosyl-1,2,3,6-tetrahydro
pyridin-3-ol (3ma)

A white solid. 78% yield (40 mg). M. P. 89-91 °C. '"H NMR (400 MHz, CDCls, TMS) & 1.87 (s,
3H), 2.41 (s, 3H), 2.86-2.92 (m, 3H), 3.01 (dd, J, = 8.0 Hz, J, = 16.4 Hz 1H), 3.10 (dd, J; = 8.0 Hz,
J, =16.4 Hz 1H), 3.29 (d, J = 14.8 Hz, 1H), 3.40 (d, J = 11.6 Hz, 1H), 3.42 (d, J = 14.8 Hz, 1H),
3.51 (d, J = 16.4 Hz, 1H), 3.82 (d, J = 16.4 Hz, 1H), 4.71 (s, 1H), 5.11 (brs, 1H), 5.21 (s, 1H),
6.27-6.29 (m, 1H), 6.72-6.75 (m, 1H), 6.96-7.03 (m, 2H), 7.08 (d, J = 7.2 Hz, 1H), 7.25-7.29 (m,
3H), 7.39-7.45 (m, 2H), 7.60-7.63 (m, 2H). >*C NMR (100 MHz, CDCls;, TMS) & 18.5, 21.5, 28.4,
49.5, 54.3, 57.1, 57.3, 72.3 (d, J = 2.9 Hz), 109.1, 114.5 (d, J = 21.2 Hz), 119.7, 120.5, 124.5,
127.2,127.7,127.9 (d, J= 5.1 Hz), 129.7, 130.6, 130.8, 132.9 (d, J = 2.4 Hz), 135.6, 141.2, 142.0,
143.7, 151.3, 162.0 (d, J = 244.2). "’F NMR (376 MHz, CDCl3) & -115.8 (s, 1F). IR (CH,Cl,): v
3072, 2976, 2918, 2847, 2359, 1604, 1519, 1486, 1450, 1400, 1344, 1305, 1220, 1155, 1090, 1014,
987, 909, 864, 812, 750, 707 cm™. HRMS (ESI) calcd. for C3oH3,FN,0sS (M+H)™: 519.2112,
Found: 519.2105. Enantiomeric excess was determined by HPLC with a Chiralcel IC-H column [A
= 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tminer = 21.12 min, tmajor =

27.12 min; ee% > 99%; [a]*’p = +30.5 (¢ 1.00, CH,CL)].
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124. 86
] b =
92. 62 | a
60. 38
28. 14
0.324 3. 691 7.057 10. 424 13. 790 17.157 20.523 23. 890 27. 256 30. 623 33.989
Minutes
D A% LD W Wi i3 HREET IR
1 4 4 21. 155 102905 4274312.6  50. 1284 0. 96 5170
2 27.152 88162 4252419.0 49,8716 1.13 6316
r: 191067 8526731.6  100. 0000
306. 50
225.79 5
145, 08
64. 37
] A
e L B o e e e e o o e T L B o e B e e S e B o BT N S B S e B e e e e B e B A B o S B B e
7.784 10. 437 13.090 15. 743 18. 396 21.049 23.702 26. 355 29, 008 31. 661 34.314
Minutes
1D A% CRE R fi) 5 Lgiag W HRHET iR
1 4y 4 21.115 423 15099. 1 0.1424 0. 88 6974
2 27.115 214380 10585221.6  99. 8576 1. 18 6011
X: 214803 10600320. 7 100. 0000

Translation: Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 21.12 min, tmajor = 27.12 min; ee% > 99%)].
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3-(4-chlorophenyl)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-1-tosyl-1,2,3,6-tetrahydropyri

din-3-ol (3na)

A white solid. 94% yield (50 mg). M. P. 103-105 °C. 'H NMR (400 MHz, CDCls, TMS) & 1.87 (s,
3H), 2.41 (s, 3H), 2.85-2.93 (m, 3H), 3.01 (dd, J; = 8.4 Hz, J, = 16.4 Hz, 1H), 3.09 (dd, J, = 8.4
Hz, J, = 16.4 Hz, 1H), 3.29 (d, J = 14.4 Hz, 1H), 3.38-3.44 (m, 2H), 3.51 (d, J = 16.0 Hz, 1H),
3.83 (d, J = 16.0 Hz, 1H), 4.71 (s, 1H), 5.14 (brs, 1H), 5.22 (s, 1H), 6.29 (d, J = 7.6 Hz, 1H), 6.75
(dd, J, = 7.2 Hz, J, = 7.6 Hz, 1H), 7.02 (dd, J; = 7.6 Hz, J, = 8.0 Hz, 1H), 7.08 (d, J = 7.2 Hz, 1H),
7.26-7.29 (m, 4H), 7.40 (d, J = 8.4 Hz, 2H), 7.61 (d, J = 8.4 Hz, 2H). *C NMR (100 MHz, CDCl;,
TMS) & 18.6, 21.5, 28.4, 49.5, 54.3, 57.2, 57.4, 72.3, 109.2, 119.8, 120.6, 124.6, 127.20, 127.75,
127.96, 128.0, 129.7, 130.7, 130.9, 132.9, 133.1, 135.7, 141.2, 142.0, 143.8, 151.3. IR (CH,Cl,): v
3031, 2969, 2913, 2849, 2360, 2342, 1602, 1518, 1489, 1450, 1343, 1305, 1289, 1249, 1157, 1090,
1044, 1022,988, 911, 873, 857, 811, 750, 701 cm’. HRMS (ESI) calcd. for C3;oH3,CIN,OsS
(M+H)": 535.1817, Found: 535.1807. Enantiomeric excess was determined by HPLC with a
Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50
mL/Min; tyinor = 16.70 min, togjer = 19.51 min; ee% > 99%; [a]*’p = -8.0 (¢ 1.00, CH,Cl,)].
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353.51
_ n .
262. 01
170. 52
79. 02
0. 000 2.465 4,930 7.395 9. 859 2.324 14. 789 17. 24 19.719 22,184 24, 649
Minutes
D o4 R B ) I i U T A HeRE fERET HiER
2 f4r 2 17. 425 305932  9842425.6  49.1254 1.32 5847
] At 4 20. 388 254490  10192873.2  50.8746 1.47 5165
T 560422  20035298.8  100. 0000
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w

=

0. 000 2. 345 4. 690 7.035 9, 37¢ 11.724 14. 069 16. 414 18.759 21. 104 23. 449

ID N4 L) W WA i A i S fERHET  HEigER

1 16. 698 655 17082.9 0. 2330 0.97 8170

3 A7 3 19. 508 211821 7314484.2  99. 7670 1. 36 6361
T 212476 7331567.0 100, 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 16.70 min, tmajor = 19.51 min; ee% > 99%].

3

Br

(S)-3-(4-bromophenyl)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-1-tosyl-1,2,3,6-tetrahydro
pyridin-3-ol (30a)

A light yellow oil. 81% yield (47 mg). '"H NMR (400 MHz, CDCls, TMS) & 1.87 (s, 3H), 2.41 (s,
3H), 2.85-2.93 (m, 3H), 3.01 (dd, J; = 8.0 Hz, J, = 16.4 Hz, 1H), 3.10 (dd, J; = 8.0 Hz, J, = 16.4
Hz, 1H), 3.29 (d, J = 14.4 Hz, 1H), 3.38-3.44 (m, 2H), 3.51 (d, J = 16.0 Hz, 1H), 3.83 (d, J = 16.0
Hz, 1H), 4.71 (s, 1H), 5.13 (brs, 1H), 5.22 (d, J = 0.8 Hz, 1H), 6.28 (d, J = 8.0 Hz, 1H), 6.74 (dd,
Ji =7.2 Hz, J, = 7.6 Hz, 1H), 7.02 (dd, J, = 7.2 Hz, J, = 7.6 Hz, 1H), 7.08 (d, J = 7.6 Hz, 1H),
7.28 (d, J = 8.0 Hz, 2H), 7.34 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.8 Hz, 2H), 7.61 (d, J = 8.4 Hz,
2H). BC NMR (100 MHz, CDCl3, TMS) & 18.5, 21.5, 28.4, 49.5, 54.3, 57.0, 57.3, 72.3, 109.1,
119.7, 120.5, 121.2, 124.5, 127.2, 127.7, 128.3, 129.7, 130.6, 130.8, 132.8, 135.5, 141.1, 142.5,
143.7, 151.2. IR (CHxCly): v 3488, 3067, 3020, 2923, 2851, 2360, 2342, 1662, 1599, 1574, 1506,
1494, 1447, 1380, 1342, 1306, 1249, 1182, 1157, 1122, 1090, 1029, 988, 968, 911, 805, 790, 764,
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700 cm’. HRMS (ESI) caled. for Cs3oH3BrN,O5S (M+H)+: 579.1312, Found: 579.1299.
Enantiomeric excess was determined by HPLC with a Chiralcel AD-H column [A = 254 nm;
eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tminor = 18.17 min, tmajor = 22.51 min;
ee% > 99%; [a ] p=232.7 (c 1.00, CH2C12)]
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199, 36 [{\ F
128. 57 | [\
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8.691 10. 646 12.602 14. 557 16. 512 18.468  20.423 223719 24334 26.289  28.245
Minutes
D N4 {5 B e i) () U i B el ERHET  ERER
2 4l 2 18.037 244332 7373698.6  49.5520 1.27 7119
2 22. 860 179760  7507020.8  50. 4480 1.48 5972
T 424092  14880719.4 100. 0000
440,77
J y -
328,75 h
216,73
104,72
- x-lx l
-7.30 T T T T T T T T T T T -_ T T T —T T T T T
0. 000 2.778 5.55 8. 335 11.114 13. 892 16. 670 19, 449 22,227 25, 005 27. 784
Minutes
D 454 R B ] I WA T b4t BREAT HibER
2 44 2 18.172 2696 82728.3 0. 1481 0.93 6989
2 22.510 350321  18381189.1 99.5519 1.71 3668
¥ 353017 18463917.4  100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 18.17 min, tmajor = 22.51 min; ee% > 99%)].

NO,

(S)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-3-(4-nitrophenyl)-1-tosyl-1,2,3,6-tetrahydrop
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yridin-3-ol (3pa)

A white solid. 83% yield (45 mg). M. P. 103-105 °C. 'H NMR (400 MHz, CDCls, TMS) & 1.90 (s,
3H), 2.41 (s, 3H), 2.90-2.94 (m, 3H), 3.01-3.09 (m, 3H), 3.30 (d, J = 12.0 Hz, 1H), 3.36 (d, J =
14.4 Hz, 1H), 3.40 (d, J = 14.4 Hz, 1H), 3.65 (d, J=16.4 Hz, 1H), 3.76 (d, J = 16.4 Hz, 1H), 4.68
(s, 1H), 5.22 (d, J= 0.8 Hz, 1H), 5.69 (s, 1H), 6.36 (d, J = 7.6 Hz, 1H), 6.79 (dd, J, = 7.2 Hz, J, =
7.6 Hz, 1H), 7.02 (dd, J; = 7.2 Hz, J, = 7.6 Hz, 1H), 7.11 (d, J = 7.2 Hz, 1H), 7.29 (d, J = 8.4 Hz,
2H), 7.61 (d, J = 8.0 Hz, 2H), 7.68 (d, J = 8.8 Hz, 2H), 8.16 (d, J = 8.8 Hz, 2H). °C NMR (100
MHz, CDCl;, TMS) 6 18.5, 21.5, 28.4, 49.5, 54.6, 56.8, 57.9, 72.6, 109.5, 120.4, 121.4, 123.1,
124.7,127.2,127.5,127.7, 129.8, 130.8, 131.5, 132.8, 135.1, 141.0, 143.9, 147.1, 151.0, 151.3. IR
(CH,Clp): v 3733, 3023, 2990, 2846, 2360, 2342, 1602, 1517, 1485, 1449, 1343, 1290, 1249, 1157,
1106, 1090, 1021, 988, 910, 872, 857, 811, 749, 705 cm™. HRMS (ESI) calcd. for C3oH3,N305S
(M+H)": 546.2057, Found: 546.2049. Enantiomeric excess was determined by HPLC with a
Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min;
tminor = 33.90 min, tmajor 51.84 min; ee% > 99%, [a]*b =+2.1 (c 1.00, CH,CL)].

—— 5216
~—~—— 5318
~ 000

y |H ||)J

\

}W n‘ll ‘ﬁ ¥ I’/ | ‘

hlh|'|1| L'I|~. _J,I,I,I,J l
||n Tﬂ\(

|rur“3

2 o PEM

S47



[ WA;HJ-‘ / \
s
TsN
"unumuma;n'_mduuu;m.u.mn L bla M s ...;:M-J‘mhu;nmll' )
200 150 100 50
66. 51
] 2
47.58 A
1 ]
28. 64 -
9.70
| J L N
0. 000 1. 500 15. 000 22. 500 30. 000 37,500 45. 000 52. 500 60. 000 67. 500 75. 000
Minutes
D i R 1) L3 W i EREET  HRIER
1 34. 135 49106 2788270.5  50.4760 1.09 7203
2 59. 230 27108 2735685.0  49.5240 1.10 6865
r: 76214 5523955.5  100. 0000

S48



146. 91 H

12. 81
-9.23 T
0. 000 7.500 15. 000 22. 500 30. 000 37. 500 45. 000 52. 500 60. 000 67. 500 75. 000
Minute
ID A4 R E B 0] W WE T B iidics ERET  HRER
1 33.897 1048 55862. 3 0. 3575 0.90 8060
58. 140 155181  15568798.0  99.6425 1.21 6693
r: 156229 15624660.3  100. 0000

Translation: Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 33.90 min, tmajor = 58.14 min; ee% > 99%)].

(R)-3-(2-fluorophenyl)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-1-tosyl-1,2,3,6-tetrahydro
pyridin-3-ol (3ga)

A light yellow oil. 75% yield (39 mg). '"H NMR (400 MHz, CDCls, TMS) & 1.85 (s, 3H), 2.41 (s,
3H), 2.86 (d, J = 11.6 Hz, 1H), 2.92-3.00 (m, 3H), 3.12-3.17 (m, 1H), 3.24 (d, J = 14.8 Hz, 1H),
3.27 (d, J = 16.0 Hz, 1H), 3.58 (d, J = 14.8 Hz, 1H), 3.71 (d, J = 11.6 Hz, 1H), 4.06 (d, J = 16.0
Hz, 1H), 4.82 (s, 1H), 4.87 (brs, 1H), 5.10 (s, 1H), 6.34 (d, J = 8.0 Hz, 1H), 6.73 (dd, J; = 7.6 Hz,
J,=17.6 Hz, 1H), 6.89 (ddd, J; = 1.2 Hz, J, = 8.0 Hz, J; = 9.2 Hz, 1H), 7.01 (dd, J; = 7.6 Hz, J, =
7.6 Hz, 1H), 7.08 (d, J = 7.2 Hz, 1H), 7.22 (ddd, J; = 1.2 Hz, J, = 7.6 Hz, J; = 8.8 Hz, 1H),
7.26-7.30 (m, 3H), 7.66 (d, J = 8.0 Hz, 2H), 7.95 (ddd, J; = 1.6 Hz, J, = 8.0 Hz, J; = 9.2 Hz, 1H).
3C NMR (100 MHz, CDCls, TMS) & 18.4, 21.5, 28.4, 49.3, 54.1, 56.9, 71.2 (d, J = 3.7 Hz), 109.0,
115.5 (d, J=23.6 Hz), 118.3, 119.3, 124.1 (d, J = 2.9 Hz), 1244, 127.1, 127.7, 128.8 (d, J = 3.6
Hz), 129.46 (d, J = 5.8 Hz), 129.51, 129.7, 130.0 (d, J = 11.7 Hz), 130.5, 133.3, 134.9, 141.4,
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143.6, 151.6, 159.0 (d, J = 245.2 Hz). "’F NMR (376 MHz, CDCl3) § -111.7 (s, 1F). IR (CH,Cl,):
v 3483, 2987, 2969, 2923, 2360, 2342, 1605, 1487, 1450, 1347, 1265, 1211, 1186, 1169, 1152,
1122, 1088, 1038, 984, 947, 874, 861, 824, 812, 760, 746, 708 cm. HRMS (ESI) calcd. for
C31H35N,04S (M+H)+: 531.2312, Found: 531.2313. Enantiomeric excess was determined by
HPLC with a Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow
rate: 0.50 mL/Min; tminor = 19.53 min, tmgjor = 17.13 min; ee% > 99%; [a]*p = +59.5 (¢ 1.00,

CH,CL)].
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141866

50 80 400 420 440 160
341,80
] *
1 N\ A&
252. 85 <
163. 90
74.95
- D :
-u. 04+-—-r——-1r—r—~+r—+—1r—r—4+—-r—r—r——+r-r-r—r—+r-rrr4+rrrr—+trrrr~trrrrtrr
14. 806 15. 494 16. 182 16. 869 17. 557 18. 245 18.933 19. 621 20. 309 20, 996 21. 684
Minutes
D o4 B ia) Wi W i i3 ERHET HibiER
1 17.217 277085 7420410.1  50. 0965 1.21 8237
1 Hfr 4 19. 632 249003 7391819.1 49,9035 1.18 8717
r: 526088  14812229.2 100. 0000
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161. 54

60, 72

j(k_

-40. 10T 7T T T T T T T T T T T T T
9. 66! 10, 904 12,143 13,382 14. 621 15, 859 17.098 18, 337 19, 576 20, 815

1D GRS £ B I [ i i i T L R HREAT  HikEiR

1 17. 127 253706  7066603.2  99.5147 .38 7535

3 41 3 19.525 1792 34464.4  0.4853 0.99 20542
E 255198  T7101067.6  100.0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 19.53 min, tmajor = 17.13 min; ee% > 99%)].

(S)-3-(3-fluorophenyl)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-1-tosyl-1,2,3,6-tetrahydro
pyridin-3-ol (3ra)

A light yellow oil. 74% yield (38 mg). '"H NMR (400 MHz, CDCls, TMS) & 1.87 (s, 3H), 2.41 (s,
3H), 2.89-2.93 (m, 3H), 3.02 (dd, J; = 8.8 Hz, J, = 16.4 Hz, 1H), 3.09 (dd, J; = 8.8 Hz, J, = 16.4
Hz, 1H), 3.31 (d, J = 14.8 Hz, 1H), 3.41-3.45 (m, 2H), 3.51 (d, J = 16.4 Hz, 1H), 3.83 (d, J = 16.4
Hz, 1H), 4.71 (s, 1H), 5.14 (brs, 1H), 5.21 (d, J = 1.2 Hz, 1H), 6.33 (d, J = 7.6 Hz, 1H), 6.74 (dd,
Ji=7.2 Hz, J, = 7.6 Hz, 1H), 6.92-6.97 (m, 1H), 7.02 (dd, J; = 7.2 Hz, J, = 7.6 Hz, 1H), 7.08 (d, J
= 7.2 Hz, 1H), 7.17-7.26 (m, 3H), 7.29 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H). >*C NMR
(100 MHz, CDCls, TMS) o 18.5, 21.5, 28.4, 49.5, 54.3, 57.0, 57.4, 72.4 (d, J = 1.5 Hz), 109.1,
113.7 (d, J = 22.6 Hz), 114.0 (d, J = 21.1 Hz), 119.7, 120.5, 122.2 (d, J = 2.9 Hz), 124.5, 127.2,
127.7,129.3 (d, J= 8.1 Hz), 129.7, 130.6, 130.8, 132.9, 135.6, 141.2, 143.7, 146.3 (d, J = 7.3 Hz),
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151.3,162.6 (d, J = 243.5 Hz). ""F NMR (376 MHz, CDCl3) & -113.2 (s, 1F). IR (CH,Cl,): v 3081,
2918, 2843, 2360, 2342, 1606, 1589, 1484, 1448, 1346, 1231, 1155, 1091, 843, 815, 788, 747, 705,
662 cm’'. HRMS (ESI) calcd. for C;oH3,FN,Os3S (M+H)+: 519.2112, Found: 519.2104.
Enantiomeric excess was determined by HPLC with a Chiralcel IC-H column [A = 254 nm; eluent:
Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tyinor = 23.35 min, tmajor = 20.67 min; ee% >

99%; [a]z"D +46.2 (c 1.00, CH2C12)].
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112,206

*{Pz

2Nt —— Tt
0. 486 3.381 6.276 9.170 12. 065 14. 959 17.854 20. 749 23.643 26. 538 29, 432
Minutes
)] EIRES TR B I 1) I i AR WL HEHET HBER
14 #fr 4 19. 983 202124 6453912. 4 50. 0323 1.15 7806
2 23.517 173398 6445574. 4 49,9677 1.12 7977
r: 375522 12899486. 7  100. 0000
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176, 03

ID #1514 (R B I 1) W W B AT iR

1 A 4 20. 672 350279  12260106.2  99.9957 1. 16 6952

2 23.350 60 525.3 0. 0043 0.83 141770
r: 350339  12260631.5 100. 0000

Translation: Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 23.35 min, tmajor = 20.67 min; ee% > 99%].

(2S,35)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-2,5-dimethyl-3-(p-tolyl)-1-tosyl-1,2,3,6-tetrahydrop

yridin-3-ol (syn-3sa)

0.2 mmol scale. A light yellow oil. 58% yield (61 mg). '"H NMR (400 MHz, CDCls;, TMS) & 1.09

(d, J=6.4 Hz, 3H), 1.90 (s, 3H), 2.33 (s, 3H), 2.38 (s, 3H), 2.91 (dd, J; = 8.0 Hz, J, = 8.0 Hz, 2H),
3.21-3.25 (m, 2H), 3.37 (d, J = 14.8 Hz, 1H), 3.47 (d, J = 14.8 Hz, 1H), 3.65 (d, J = 17.2 Hz, 1H),
3.83 (d, J=17.2 Hz, 1H), 3.99 (q, J = 6.4 Hz, 1H), 4.34 (s, 1H), 4.86 (brs, 1H), 5.29 (d, J=2.0 Hz,
1H), 6.05 (d, J = 7.6 Hz, 1H), 6.69 (dd, J; = 7.2 Hz, J, = 7.6 Hz, 1H), 6.91-6.97 (m, 3H), 7.04-7.09
(m, 3H), 7.19 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H). °C NMR (125 MHz, CDCls, TMS) &
13.0, 17.7, 21,1 21.5, 28.5, 44.9, 54.8, 57.2, 58.7, 75.8, 108.5, 119.17, 119.23, 124.4, 126.5, 127.1,
127.2,127.4, 128.5, 129.2, 129.9, 130.3, 134.2, 136.5, 141.3, 142.2, 142.7, 151.4. IR (CH,CL,): v
3029, 2962, 2920, 2849, 1605, 1485, 1458, 1378, 1330, 1304, 1288, 1264, 1240, 1222, 1163, 935,
915, 899, 857, 812, 735, 705 cm™. HRMS (ESI) caled. for Cs,H3N,05S (M+H)™: 529.2519,
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Found: 529.2508. Enantiomeric excess was determined by HPLC with a Chiralcel AD-H column

[A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tpiner = 18.24 min,

T
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Nuclear Overhauser Effect Spectroscopy (NOESY) of 3

(2R,3S)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-2,5-dimethyl-3-(p-tolyl)-1-tosyl-1,2,3,6-tetrahydro
pyridin-3-ol (anti-3sa)

0.2 mmol scale. A light yellow oil. 15% yield (12 mg). '"H NMR (400 MHz, CDCl;, TMS) & 0.70
(d, J= 6.8 Hz, 3H), 1.94 (s, 3H), 2.35 (s, 3H), 2.37 (s, 3H), 2.77-2.87 (m, 3H), 3.01-3.09 (m, 2H),
3.46 (d, J =15.2 Hz, 1H), 3.69 (d, J=17.6 Hz, 1H), 3.98-4.02 (m, 2H), 4.65 (s, 1H), 4.96 (s, 1H),
5.37 (s, 1H), 6.08 (d, J = 7.6 Hz, 1H), 6.69 (dd, J;, = 7.2, J; = 7.6, Hz, 1H), 6.95 (dd, J, = 7.6 Hz,
J,=7.6 Hz, 1H), 7.04 (d, J = 7.2 Hz, 1H), 7.09 (d, J = 8.0 Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.38
(d, J=7.2 Hz, 2H) 7.75 (d, J = 8.0 Hz, 2H). *C NMR (125 MHz, CDCl;, TMS) & 13.5, 19.1, 21.1,
21.5, 28.4, 45.2, 53.7, 56.7, 59.3, 74.5, 109.0, 119.0, 119.5, 124.2, 127.1, 127.4, 127.8, 128.0,
129.4, 130.3, 131.9, 134.8, 136.8, 137.1, 138.8, 142.5, 143.1, 151.6. IR (CH,Cl,): v 3499, 3086,
3057, 3029, 2975, 2917, 2845, 1749, 1598, 1554, 1494, 1479, 1448, 1399, 1348, 1310, 1251, 1154,
1120, 1091, 1039, 988, 918, 863, 814, 766, 748, 704 cm™'. HRMS (ESI) calcd. for Cs3,H37N,03S
(M+H)": 529.2519, Found: 529.2509. Enantiomeric excess was determined by HPLC with a
Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50
ML/Min; tminor = 12.62 Min, tmjor = 22.86 min; ee% = 95%; [a]z"D +13.8 (c 1.00, CH2C12)]
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g5

0.5 mL/min; tminor = 12.62 min, tmajor = 22.86 min; ee%



N N/b
BsN ' 'OH
Ph

(S)-1-((4-bromophenyl)sulfonyl)-4-(3-(indolin-1-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1,2,3,6
-tetrahydropyridin-3-ol (3ta)

A white solid. 83% yield (47 mg). M. P. 153-155 °C."H NMR (400 MHz, CDCls, TMS) & 1.89 (s,
3H), 2.88-2.91 (m, 3H), 2.93-3.00 (m, 1H), 3.04-3.10 (m, 1H), 3.24 (d, J = 14.8 Hz, 1H), 3.43 (d,
J=14.8 Hz, 1H), 3.51 (d, J=16.4 Hz, 1H), 3.53 (d, J = 11.6 Hz, 1H), 3.90 (d, J = 16.4 Hz, 1H),
4.74 (s, 1H), 5.09 (brs, 1H), 5.20 (d, J = 1.2 Hz, 1H), 6.31 (d, J = 7.6 Hz, 1H), 6.74 (ddd, J; = 0.8
Hz, J,=7.6 Hz, J; = 8.0 Hz, 1H), 7.01 (dd, J, = 7.6 Hz, J, = 8.0 Hz, 1H), 7.08 (d, J = 7.2 Hz, 1H),
7.25-7.33 (m, 3H), 7.45 (d, J = 8.4 Hz, 2H), 7.58-7.62 (m, 4H). >*C NMR (100 MHz, CDCl;, TMS)
0 18.5,28.4,49.3, 54.1,57.1,57.3,72.5, 109.2, 119.6, 120.3, 124.5, 126.4, 127.16, 127.20, 127.79,
129.2, 130.3, 130.6, 132.3, 135.4, 136.1, 141.3, 143.1, 151.3. IR (CH,Cly): v 3225, 3048, 2987,
2919, 2851, 2360, 2342, 1605, 1575, 1483, 1471, 1460, 1446, 1388, 1231, 1206, 1170, 1153, 1115,
1091, 1066, 1053, 1024, 1011, 994, 929, 869, 829, 809, 784, 765, 749, 737, 709 cm™ . HRMS (ESI)
caled. for Cy9H;3oBrN,O3S (M+H)+: 565.1155, Found: 565.1146. Enantiomeric excess was
determined by HPLC with a Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol =
80/20; Flow rate: 0.50 mL/min; tyinor = 27.86 min, tyajor = 33.21 min; ee% > 99%; [oc]zoD =50.6 (¢
1.00, CH,Cly)].

0000

Ji K'_UL_IL . | _ LJ JJ_)'{&LL“J S I_,\_A_i _ [

t ¥
B B 4

o PEM

S61



PPM

i
0. 1521
99. 847

100. 0000

421. 248

T AR
5
16684778. 000

0|

16710199. 248

e 7
606. 896
355284. 250

355891. 146

B8] (min)
HTERE

230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:
S62

33.213

£ BI e )

i 4

BEERE e = i m m m
ﬁ oo =
EEEBL ——— \LA [ w w w n
i
B
5
g 2 2|8
|l S|=
8 L g
E|s 8|5
ek E— g. =] 3
- =|2
g"ﬁuuununu B — , . SRS
———
=4 8
o~
° 3 5|8 -
—_—y b
- i bl I
— 3 48|32
o0 = frs o R ¥ =] b= o
& = % —_ -] «
=
£ &
e 5
z X
2 (=]
1 £33 i
t] & =
. bl 2
N
A\ = % o
TN £ |8 N
o s —
== &
= I
—] &.
”H\\\n L
|\\\I }
[ —
e
i —
seriwi— o R
L2 g 1B

100

§s
it

Translation: Chiralcel IC-H column [A



0.5 mL/min; tminor = 27.86 min, tmajor = 33.21 min; ee% > 99%].

of
N N
TsN._A\'"OH

Ph

(S)-4-(3-(4-chloroindolin-1-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydropy
ridin-3-ol (3ab)

A white solid. 79% yield (42 mg). M. P. 92-94 °C. '"H NMR (400 MHz, CDCls;, TMS) & 1.85 (s,
3H), 2.42 (s, 3H), 2.83 (d, J = 11.6 Hz, 1H), 2.91-2.96 (m, 2H), 3.05-3.21 (m, 2H), 3.30 (d, J =
16.0 Hz, 1H), 3.40 (d, J = 16.4 Hz, 1H), 3.41 (d, J = 16.0 Hz, 1H), 3.56 (d, J=11.6 Hz, 1H), 3.92
(d, J=16.4 Hz, 1H), 3.97 (s, 1H), 4.71 (s, 1H), 5.13 (d, J = 1.2 Hz, 1H), 5.95 (d, J = 8.0 Hz, 1H),
6.61 (d, J = 8.0 Hz, 1H), 6.87 (dd, J; = 8.0 Hz, J, = 8.0 Hz, 1H), 7.27-7.33 (m, 5H), 7.43 (d, J =
6.8 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H). >C NMR (100 MHz, CDCl;, TMS) & 18.5, 21.5, 27.7, 49.7,
53.1, 55.7, 57.5, 72.7, 106.0, 118.3, 119.0, 126.5, 127.27, 127.81, 127.84, 127.98, 128.0, 128.7,
129.8, 130.3, 130.6, 132.8, 136.0, 140.8, 142.3, 143.8, 153.0. IR (CH,Cl,): v 3500, 3057, 3029,
2951, 2917, 2832, 1635, 1599, 1480, 1446, 1430, 1383, 1350, 1307, 1293, 1251, 1188, 1174, 1155,
1121, 1091, 1054, 1039, 1019, 986, 920, 901, 865, 809, 794, 765, 704, 683, 661 cm™ . HRMS (ESI)
calcd. for C;¢oH3,CIN,O3S (M+H)+: 535.1817, Found: 535.1810. Enantiomeric excess was
determined by HPLC with a Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol =
70/30; Flow rate: 0.50 mL/min; tminor = 19.64 min, tmajor = 22.98 min; ee% > 99%; [oc]zOD =+40.2
(c 1.00, CH,Cly)].
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1D piEEd PR I [ ] Wi RE BREET  HibIER
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0. 065 3.198 6. 331 9, 464 12. 597 15. 730 18. 863 21. 996 25. 129 28. 262 31. 395
Minutes
1D o4 R B [a) U W T AR el REET Btk
1 43 4 19. 642 959 27438.5 0.2774 1. 05 9393
2 22,983 261012  9865382.0  99.7226 1.14 7370
r: 261971 9892820.5  100. 0000

Translation: Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 19.64 min, tmajor = 22.98 min; ee% > 99%)].

X %\
TsN._''OH

Ph
(S)-5-methyl-4-(3-(5-methylindolin-1-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydrop
yridin-3-ol (3ac)

A light yellow oil. 67% yield (33 mg). "H NMR (500 MHz, CDCls;, TMS) & 1.88 (s, 3H), 2.23 (s,
3H), 2.40 (s, 3H), 2.84-2.87 (m, 3H), 2.90-2.95 (m, 1H), 3.03-3.07 (m, 1H), 3.20 (d, J = 14.5 Hz,
1H), 3.39 (d, J = 14.5 Hz, 1H), 3.46-3.50 (m, 2H), 3.88 (d, J = 16.5 Hz, 1H), 4.72 (s, 1H), 5.12 (s,
1H), 5.30 (brs, 1H), 6.23 (d, J=7.5 Hz, 1H), 6.81 (d, J=8.0 Hz, 1H), 6.91 (s, 1H), 7.25-7.32 (m,
5H), 7.45 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.0 Hz, 2H). *C NMR (100 MHz, CDCl;, TMS) & 18.6,
20.7,21.5,28.4,49.6, 54.5,57.3, 57.9, 72.5, 109.3, 120.3, 125.3, 126.5, 127.1, 127.4, 127.7, 127.8,
129.1, 129.6, 130.5, 131.0, 133.0, 136.0, 141.6, 143.5, 143.6, 149.1. IR (CH,Cl,): v 3497, 3056,
3031, 2970, 2924, 2851, 2342, 1604, 1472, 1457, 1447, 1348, 1306, 1249, 1168, 1152, 1090, 1051,
977, 909, 848, 815, 757, 706, 668, 661 cm™. HRMS (ESI) caled. for Cs3H3sN,0sS (M+H)™:
515.2363, Found: 515.2355. Enantiomeric excess was determined by HPLC with a Chiralcel
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AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyinor =
13.48 min, togjor = 14.61 min; ee% > 99%; [a]*’p = +46.2 (c 1.00, CH2C12)]
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Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 13.48 min, tmajor = 14.61 min; ee% > 99%)].

S %
TsN_ _A''OH Br

Ph
(S)-4-(3-(5-bromoindolin-1-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydrop
yridin-3-ol (3ad)

A white solid. 73% yield (42 mg). M. P. 191-193 °C 'H NMR (400 MHz, CDCl3;, TMS) & 1.85 (s,
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3H), 2.42 (s, 3H), 2.81 (d, J=11.6 Hz, 1H), 2.86-2.91 (m, 2H), 3.06 (dd, J, = 8.8 Hz, J, = 16.8 Hz,
1H), 3.14 (dd, J, = 8.0 Hz, J, = 16.8 Hz, 1H), 3.26 (d, J=15.2 Hz, 1H), 3.39 (d, J = 16.8 Hz, 2H),
3.55(d,J=11.6 Hz, 1H), 3.92 (d, J = 16.8 Hz, 1H), 4.17 (s, 1H), 4.72 (s, 1H), 5.14 (d, J = 0.8 Hz,
1H), 591 (d, J = 8.4 Hz, 1H), 7.02 (dd, J; = 2.0 Hz, J, = 8.4 Hz, 1H), 7.12 (s, 1H), 7.27-7.33 (m,
5H), 7.43 (d, J = 8.4 Hz, 2H), 7.63 (d, J = 8.4 Hz, 2H). >C NMR (100 MHz, CDCl;, TMS) & 18.5,
21.5, 28.2,49.6, 53.9, 55.9, 57.5, 72.6, 109.4, 110.2, 119.2, 126.5, 127.24, 127.77, 127.82, 128.1,
129.7, 129.9, 130.6, 132.4, 132.7, 136.0, 140.9, 142.4, 143.8, 150.8. IR (CH,Cl,): v 3498, 2964,
2920, 2849, 2360, 2342, 1647, 1598, 1488, 1466, 1448, 1348, 1329, 1305, 1288, 1251, 1171, 1153,
1091, 1054, 1038, 1018, 986, 945, 904, 882, 862, 809, 766, 706 cm™'. HRMS (ESI) calcd. for
C;39H3,BrN>,O3S (M+H)+: 579.1312, Found: 579.1304. Enantiomeric excess was determined by
HPLC with a Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:
0.50 mL/min; tminor = 30.33 min, tyajor = 27.26 min; ee% > 99%; [oc]zoD =+32.0 (c 1.00, CH,Cl)].
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Br
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Minutes
D # o4 {89 i) i Ligigd K HRET  HiRER
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2 30,835 78565 4378069.8 49,8930 1. 56 6102
E: 167862 8774923.9  100. 0000
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S / N
6. T T — -
8 0. 4 963 051 b. 295 8. 138 29, 682 1 J34. 314
Minutes
1D Aoy 4 {8 i ] e W A e S EEET MR
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2 30. 332 580 28801. 1 0. 1680 0.88 7436
r: 356390 17139680.3  100. 0000

Translation: Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 30.33 min, tmajor = 27.26 min; ee% > 99%)].

X N
TsN \''OH
Ph NO,

(S)-5-methyl-4-(3-(6-nitroindolin-1-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyr
idin-3-ol (3ae)

A white solid. 87% yield (47 mg). M. P. 181-183 °C. '"H NMR (400 MHz, CDCls;, TMS) & 1.85 (s,
3H), 2.43 (s, 3H), 2.85 (d, J=11.6 Hz, 1H), 2.98 (dd, J; = 8.4 Hz, J, = 8.4 Hz, 2H), .3.26 (dd, J; =
8.4 Hz, J, = 8.4 Hz, 2H), 3.37 (d, J = 16.0 Hz, 1H), 3.43 (s, 2H), 3.51 (s, 1H), 3.59 (d, J = 11.6 Hz,
1H), 3.94 (d, J = 16.0 Hz, 1H), 4.73 (d, J = 1.2 Hz, 1H), 5.11 (d, J = 1.2 Hz, 1H), 6.85 (d, J = 1.6
Hz, 1H), 7.05 (d, J = 8.0 Hz, 1H), 7.28-7.36 (m, 5H), 7.44 (d, J = 8.0 Hz, 2H), 7.48 (dd, J; = 2.0
Hz, J, = 8.0 Hz, 1H), 7.64 (d, J = 8.0 Hz, 2H). *C NMR (100 MHz, CDCl;, TMS) & 18.4, 21.5,
28.2, 49.7, 53.4, 54.3, 57.5, 72.7, 100.9, 113.6, 118.3, 123.8, 126.3, 127.5, 127.8, 127.9, 129.8,
130.5, 132.5, 135.9, 137.4, 140.2, 141.6, 144.0, 148.5, 152.7. IR (CH,Cl,): v 2969, 2920, 2844,
2360, 2342, 1604, 1558, 1487, 1456, 1399, 1249, 1156, 1090, 1045, 988, 911, 857, 848, 811, 748,
705 cm’. HRMS (ESI) caled. for CsoH3,N30sS (M+H)+: 546.2057, Found: 546.2048.
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Enantiomeric excess was determined by HPLC with a Chiralcel AD-H column [A = 254 nm;
eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tminor = 52.87 min, tmajor = 25.6 min;
ee% > 99%; [oc]ZOD +43.52 (c 1.00, CH2012)]
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Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 52.87 min, tmajor = 25.59 min; ee% > 99%)].

N N
TsN \''OH
Ph
(S)-4-(3-(3,4-dihydroquinolin-1(2H)-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetr
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ahydropyridin-3-ol (3af)

A light yellow oil. 91% yield (47 mg). '"H NMR (400 MHz, CDCl;, TMS) & 1.78-1.85 (m, 5H),
2.43 (s, 3H), 2.67 (t, J = 6.4 Hz, 2H), 2.90-2.96 (m, 2H), 2.99-3.05 (m, 1H), 3.22 (s, 1H), 3.32 (d,
J=18.0 Hz, 1H), 3.39 (d, J = 16.4 Hz, 1H), 3.56 (d, J = 11.6 Hz, 1H), 3.67 (d, J = 18.0 Hz, 1H),
3.90 (d, J=16.0 Hz, 1H), 4.64 (d, J = 2.0 Hz, 1H), 4.97 (d, J = 2.0 Hz, 1H), 5.61 (d, J = 8.4 Hz,
1H), 6.46 (dd, J; = 7.2 Hz, J, = 7.2 Hz, 1H), 6.73-6.77 (m, 1H), 6.84 (d, J = 7.2 Hz, 1H), 7.29-7.35
(m, 5H), 7.46 (d, J = 8.0 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H). *C NMR (100 MHz, CDCl;, TMS) &
18.2, 21.5, 22.1, 28.0, 49.1, 49.6, 56.8, 57.5, 72.7, 110.9, 115.5, 116.0, 121.8, 126.5, 126.9, 127.4,
128.82, 128.84, 128.51, 129.4, 129.8, 132.5, 136.6, 139.7, 141.5, 144.0, 145.0. IR (CH,CL): v
3483, 3062, 3023, 2922, 2850, 2360, 2341, 1647, 1599, 1574, 1506, 1493, 1447, 1342, 1307, 1249,
1210, 1182, 1157, 1090, 1045, 1029, 989, 968, 863, 804, 790, 741, 701 cm™'. HRMS (ESI) calcd.
for C31H3sN,0O3S (M+H)+: 515.2363, Found: 515.2354. Enantiomeric excess was determined by
HPLC with a Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow
rate: 0.50 mL/Min; tminor = 29.49 Min, tmgjor = 24.90 min; ee% > 99%; [a]*p = +34.9 (¢ 1.00,
CH,Cl)].
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AL
18. 46 T
0. 000 3.773 1. 946 11. 319 15. 092 18. 865 22.638 26. 411 30. 184 37.730
Minutes
ID 544 {8 fi) i i i A1 R REET bR
1 24. 900 374531 16455715.0  99. 7579 1.54 6401
2 29. 193 798 39942. 5 0. 2421 1. 30 6920
E: 375329  16495657.5  100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 29.49 min, tmajor = 24.90 min; ee% > 99%].

N N
TsN._A'"'OH
Ph

(S)-5-methyl-3-phenyl-4-(3-(2,3,4,5-tetrahydro-1H-benzo[b]azepin-1-yl)prop-1-en-2-yl)-1-tos
yl-1,2,3,6-tetrahydropyridin-3-ol (3ag)

A light yellow oil. 67% yield (35 mg). 'H NMR (400 MHz, CDCl;, TMS) & 1.52 (s, 3H),
1.55-1.62 (m, 3H), 1.75-1.81 (m, 1H), 2.41 (s, 3H), 2.67-2.79 (m, 4H), 2.85-2.91 (m, 1H), 3.38 (d,
J =16.0 Hz, 2H), 3.58-3.62 (m, 2H), 3.80 (d, J = 16.0 Hz, 1H), 4.74 (s, 1H), 5.20 (s, 1H), 5.93
(brs, 1H), 6.74 (d, J = 7.6 Hz, 1H), 6.91 (ddd, J; = 1.2 Hz, J, = 7.6 Hz, J; = 8.4 Hz, 1H), 7.03-7.11
(m, 2H), 7.20-7.29 (m, 5H), 7.37 (dd, J, = 1.2 Hz, J, = 8.4 Hz,, 2H), 7.66 (d, J = 8.4 Hz, 2H). "*C
NMR (100 MHz, CDCl;, TMS) 6 18.0, 21.5, 25.3, 29.1, 34.3, 49.3, 54.1, 57.3, 60.1, 72.6, 118.4,
120.1, 122.9, 126.5, 126.6, 126.9, 127.6, 127.8, 129.6, 130.1, 131.6, 133.7, 135.1, 137.0, 142.4,
143.4, 143.5, 150.2. IR (CH:Cl,): v 3064, 2924, 2853, 2360, 2342, 1670, 1597, 1541, 1493, 1449,
1348, 1251, 1167, 1091, 1055, 990, 918, 865, 814, 791, 764, 749, 704 cm™. HRMS (ESI) calcd.
for C;,H37N,O3S (M+H)+: 529.2519, Found: 529.2511. Enantiomeric excess was determined by
HPLC with a Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow
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rate: 0.50 mL/min; tminor = 24.05 min, tmajor = 22.00 min; ee% > 99%; [OL]ZOD = +3.7 (c 1.00,
CH,Cl)].
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Minutes
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Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 90/10; Flow rate:

0.5 mL/min; tminor = 24.03 min, tmajor = 22.00 min; ee% > 99%)].

l
N N\©
TsN_ _A"OH

Ph

(S)-5-methyl-4-(3-(methyl(phenyl)amino)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydro

pyridin-3-ol (3ah)
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A white solid. 96% yield (47 mg). M. P. 138-140 °C 'H NMR (400 MHz, CDCl;, TMS) & 1.80 (s,
3H), 2.43 (s, 3H), 2.67 (s, 3H), 2.89 (d, J = 8.0 Hz, 1H), 3.39 (d, J = 16.8 Hz, 2H), 3.51 (brs, 1H),
3.57(d,J=11.6 Hz, 1H), 3.71 (d, J = 18.4 Hz, 1H), 3.90 (d, J = 16.0 Hz, 1H), 4.65 (d, J = 1.6 Hz,
1H), 4.90 (d, J = 1.6 Hz, 1H), 6.26 (d, J = 8.0 Hz, 2H), 6.63 (dd, J; = 7.2 Hz, J, = 7.6 Hz, 1H),
7.06 (dd, J; = 7.2 Hz, J, = 8.8 Hz, 2H), 7.29-7.35 (m, 5H), 7.46 (d, J = 8.0 Hz, 2H), 7.65 (d, J =
8.0 Hz, 2H). >C NMR (100 MHz, CDCls;, TMS) & 18.2, 21.5, 25.3, 38.3, 49.6, 57.5, 58.3, 72.6,
112.5, 116.67, 116.74, 126.6, 127.3, 127.8, 128.8, 129.6, 129.8, 132.5, 136.4, 140.4, 141.7, 143.9,
149.3. IR (CH,Cl,): v 3482 3059, 2023, 2992, 2922, 2851, 2360, 2342, 1597, 1573, 1505, 1448,
1428, 1373, 1340, 1258, 1245, 1215, 1191, 1175, 1154, 1118, 1091, 1052, 949, 916, 862, 805, 789,
774, 762, 750, 703 cm’l. HRMS (ESI) calcd. for Cy9H33N,0s3S (M+H)+: 489.2206, Found:
489.2200. Enantiomeric excess was determined by HPLC with a Chiralcel AD-H column [A = 254
nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyiner = 32.55 min, tmajor = 28.41
min; ee% > 99%; [a]*’p = +29.8 (¢ 1.00, CH,CL)].
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Minutes
D 54 fRE 0 I i B REE ERET bR
1 27.957 286458 17488648.6  49.5164 1. 52 4179
2 32. 340 236911 17830264.6  50. 4836 1. 82 3680
E: 523369  35318913.2 100. 0000
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D HAn4 {81 0 fi] W W 1A R AE BREET HEigER
1 28. 410 324910  15038891.1  99.5206 1.38 7509
32. 553 1600 72448. 2 0. 4794 1. 10 10301

g 326510  15111339.3  100. 0000
Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 32.55 min, tmajor = 28.41 min; ee% > 99%].

Feeay

Ph
(S)-4-(3-(isopropyl(phenyl)amino)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahyd
ropyridin-3-ol (3ai)

A light yellow oil. 73% yield (38 mg). 'H NMR (400 MHz, CDCls, TMS) & 0.89 (d, J = 6.4 Hz,
3H), 1.01 (d, J = 6.4 Hz, 3H), 1.63 (s, 3H), 2.42 (s, 3H), 2.78 (d, J = 11.6 Hz, 1H), 3.32 (d, J =
18.0 Hz, 1H), 3.35 (d, J = 16.0 Hz, 1H), 3.56 (d, J = 18.0 Hz, 1H), 3.62 (d, J = 11.6 Hz, 1H),
3.73-3.81 (m, 1H), 3.87 (d, J=16.0 Hz, 1H), 4.17 (brs, 1H), 4.64 (d, J=2.0 Hz, 1H), 5.08 (d, J =
2.0 Hz, 1H), 6.32 (d, J = 8.0 Hz, 2H), 6.67 (dd, J, = 7.2 Hz, J, = 7.2 Hz, 1H), 7.02 (dd, J; = 7.2 Hz,
J, = 8.8 Hz, 2H), 7.27-7.32 (m, 5H), 7.45 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H). °C NMR
(100 MHz, CDCls, TMS) o 18.2, 18.9, 19.5, 21.5, 49.2, 49.5, 51.3, 57.8, 72.6, 116.1, 117.86,
11791, 126.7, 127.2, 127.8, 127.9, 128.6, 129.7, 130.2, 132.9, 136.6, 142.11, 142.14, 143.8, 148.0.
IR (CH,Cl,): v 3026, 2972, 2920, 2849, 2360, 2342, 1604, 1518, 1486, 1456, 1343, 1306, 1249,
1157, 1107, 1090, 1022, 988, 910, 873, 848, 810, 749 cm™'. HRMS (ESI) calcd. for C3;H37N,05S
(M+H)": 517.2519, Found: 517.2513. Enantiomeric excess was determined by HPLC with a
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Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50

mL/min; tminer = 20.30 min, tmajor 23.02 min; ee% = 97%, [o¢]2°D +34.8 (¢ 1.00, CH,Cly)].
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1D o4 {8 I ) I 1 W Y R EREHET HiblER
1 #f} 4 20. 210 253582 7425906. 5 49. 7627 1.12 9493
2 22.935 223575 7496719. 8 50. 2373 1.12 9325
r: 477157 14922626.3 100. 0000



PN

|'.‘ 000 3. 01¢ 6. 032 9,049 12. 065 15. 081 18. 097 21. 114 24,130 27. 146 30. 162

Minutes

1D Ao Fr B I ] M e W i ) R ERET  Hibhik

1 Aty 4 20. 295 9036 227519.9  1.5506 1.12 12948

2 23.018 109646  14445243.2  98. 4494 1.15 8493
L: 118682  14672763.1  100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 20.30 min, tmajor = 23.02 min; ee% = 97%)].

Ph

)
foen®

Ph

(S)-4-(3-(benzyl(phenyl)amino)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydrop
yridin-3-ol (3aj)

A white solid. 85% yield (48 mg). M. P. 143-145 °C. "H NMR (400 MHz, CDCls, TMS) & 1.75 (s,
3H), 2.42 (s, 3H), 2.82 (d, J = 11.6 Hz, 1H), 3.10 (s, 1H), 3.30 (d, J = 16.0 Hz, 1H), 3.51 (d, J =
18.4 Hz, 1H), 3.61 (d, J = 11.6 Hz, 1H), 3.87-3.93 (m, 2H), 4.20 (d, J = 17.6 Hz, 1H), 4.27 (d, J =
17.6 Hz, 1H), 4.71 (d, J = 1.6 Hz, 1H), 4.95 (d, J = 1.6 Hz, 1H), 6.12 (d, J = 8.0 Hz, 2H), 6.57 (dd,
Ji =72 Hz, J, = 7.2 Hz, 1H), 6.96 (dd, J; = 7.6 Hz, J, = 8.8 Hz, 2H), 7.09 (d, J = 7.2 Hz, 1H),
7.19-7.23 (m, 1H), 7.26 (d, J = 7.6 Hz, 2H), 7.29-7.33 (m, 5H), 7.41-7.43 (m, 2H), 7.64 (d, J = 8.0
Hz, 2H). BC NMR (100 MHz, CDCl;, TMS) o 18.2, 21.5, 49.6, 54.0, 55.5, 57.6, 72.7, 112.1,
116.3, 126.56, 126.58, 126.73, 127.4, 127.8, 127.9, 128.5, 128.8, 129.7, 129.8, 132.4, 136.4, 138.5,
139.8, 141.2, 144.0, 148.6. IR (CH2Cl,): v 3734, 3087, 3067, 3029, 2990, 2918, 2854, 2806, 2360,
2342, 1597, 1559, 1506, 1449, 1394, 1346, 1305, 1234, 1191, 1154, 1091, 1046, 1028, 988, 958,
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919, 861, 808, 770, 747, 732, 694, 662 cm™. HRMS (ESI) caled. for C3sH3N,03S (M+H)':
565.2519, Found: 565.2511. Enantiomeric excess was determined by HPLC with a Chiralcel IC-H

column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyinor = 23.42
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10. 20
] /A \ VA
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17. 665 18. 885 20,105 21.325 22.545 23.765 24. 986 26. 206 27. 426 28. 646 29, 866
Minutes
1D 4 R BT ) Lid g T B R HREET  FiRER
1 23.308 98951 3371638. 3 50. 3564 1.10 9326
2 25,125 90185 3323914.9 49, 6436 1. 10 9262
r: 189136 6695553.2  100. 0000
330. 56
4 *=
240. 67 3
150. 78
60. 89
*J \l»
U TR
B4 1\ S s s sy S s B B B B B B S B S B L B L L S e B S S B B S S S B
13. 894 15. 684 17. 474 19. 264 21. 054 22,84 24.634 26. 424 28.214 30. 005 31.795
Minutes
1D Aot B i) e W 7T A i EREETF  HidiER
1 23.417 1365 33620.9 0.3721 1. 06 18014
2 25. 187 239861 9002899.9  99.6279 1. 10 8975
¥ 241226 9036520.8 100, 0000

Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate

0.5 mL/min; tminor = 23.42 min, tmajor = 25.19 min; ee% > 99%)].

TsN._A'"OH

Ph

(S)-4-(3-((2-hydroxyethyl)(phenyl)amino)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-te
trahydropyridin-3-ol (3ak)

S84



A light yellow oil. 77% yield (40 mg). "H NMR (400 MHz, CDCl;, TMS) & 1.80 (s, 3H), 2.43 (s,
3H), 2.83 (d, J = 11.6 Hz, 1H), 3.11-3.26 (m, 2H), 3.34 (d, J = 16.0 Hz, 1H), 3.39 (brs, 1H), 3.52
(d, J=18.8 Hz, 1H), 3.60-3.63 (m, 3H), 3.85 (d, J = 18.8 Hz, 1H), 3.93 (d, J = 16.0 Hz, 1H), 4.67
(s, 1H), 4.84 (s, 1H), 6.23 (d, J = 8.0 Hz, 2H), 6.60 (dd, J, = 7.2 Hz, J, = 7.2 Hz, 1H), 7.01 (dd, J,
= 8.0 Hz, J, = 8.0 Hz, 2H), 7.31-7.36 (m, 5H), 7.45 (d, J = 7.2 Hz, 2H), 7.65 (d, J = 8.0 Hz, 2H).
C NMR (100 MHz, CDCls, TMS) & 18.3, 21.5, 49.6, 53.3, 56.0, 57.7, 60.3, 72.8, 112.3, 116.6,
116.7, 126.6, 127.4, 127.9, 129.0, 129.8, 129.9, 132.5, 136.3, 140.2, 141.4, 144.1, 148.3. IR
(CH2Clp): v 3537, 3054, 2962, 2924, 2845, 2806, 2359, 2341, 1597, 1540, 1506, 1449, 1338, 1160,
1090, 1048, 988, 863, 815, 748, 705 cm™'. HRMS (ESI) calcd. for CsH3sN,04S (M+H)™:
519.2312, Found: 519.2304. Enantiomeric excess was determined by HPLC with a Chiralcel
AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tyinor =
33.82 min, tmjor = 26.16 min; ee% > 99%; [oc]ZOD -10.5 (¢ 1.00, CH2C12)]
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1D 44 fR B ) i W B fERHET  FiRER
1 26. 228 141905 6693165.5  49.9218 1.22 6163
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LB I B e s e s e e e e s s e e e B T Tt T T T T T T T T T
19. 568 21. 676 23.784 25. 892 28. 000 30.108 32. 216 34. 324 36, 432 38. 541

Minutes
ID N4 £ B o 1] L W T B R EEFT  HiBER
1 26. 162 160041 7232018.0  99. 8990 1.21 6680
2 33. 820 136 7308. 7 0.1010 1.10 7894
r: 160177 7239326. 7 100. 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 33.82 min, tmajor = 26.16 min; ee% > 99%].

NH

N
TsN -l'D'hOH

(S)-4-(3-(1H-indol-3-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyridin-
3-ol (5aa)

A white solid. 55% yield (27 mg). M. P. 183-185 °C. '"H NMR (400 MHz, CDCls;, TMS) & 1.66 (s,
3H), 2.42 (s, 3H), 2.87 (s, 1H), 2.95 (d, J = 11.6 Hz, 1H), 3.17 (d, J = 17.2 Hz, 1H), 3.29 (d, J =
17.2 Hz, 1H), 3.38 (d, J = 16.0 Hz, 1H), 3.48 (d, J = 11.6 Hz, 1H), 3.78 (d, J = 16.0 Hz, 1H), 4.60
(s, 1H), 4.82 (d, J= 1.6 Hz, 1H), 6.79 (d, J = 3.0 Hz, 1H), 6.94-6.98 (m, 1H), 7.05 (d, J = 8.0 Hz,
1H), 7.09-7.13 (m, 1H), 7.28-7.36 (m, 6H), 7.50 (d, J = 8.0 Hz, 2H), 7.62 (d, J = 8.0 Hz, 2H), 7.92
(s, 1H). >C NMR (100 MHz, CDCl;, TMS) & 18.3, 21.5, 32.5, 49.5, 57.6, 72.8, 110.9, 112.8,
117.7, 119.0, 119.3, 121.7, 122.7, 126.6, 127.24, 127.78, 127.83, 128.6, 129.8, 132.5, 136.2, 137.9,
141.9, 143.9, 144.5. IR (CH,Cly): v 3455, 3328, 3062, 3031, 2970, 2921, 2848, 2820, 2360, 2342,
1598, 1491, 1447, 1393, 1346, 1184, 1169, 1153, 1107, 1090, 1051, 1039, 1018, 982, 944, 918,
900, 860, 809, 742, 703, 677, 661 cm'. HRMS (ESI) calcd. for CsoH34N3;03S (M+NH,)":
516.2315, Found: 516.2310. Enantiomeric excess was determined by HPLC with a Chiralcel IC-H
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column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyinor = 13.68
min, tmajor 18.18 min; ee% > 99%; [o ]20D +38.2 (¢ 1.00, CH2C12)]
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Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 13.68 min, tmajor = 18.18 min; ee% > 99%)].

Ph

(S)-5-methyl-4-(3-(2-methyl-1H-indol-3-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydr
opyridin-3-ol (5ab)
A light yellow oil. 63% yield (32 mg). '"H NMR (400 MHz, CDCls, TMS) & 1.81 (s, 3H), 1.99 (s,
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3H), 2.43 (s, 3H), 2.91 (s, 1H), 2.94 (d, J = 18.4 Hz, 1H), 3.02 (d, J = 11.6 Hz, 1H), 3.25 (d, J =
18.4 Hz, 1H), 3.46 (d, J = 16.0 Hz, 1H), 3.49 (d, J=11.6 Hz, 1H), 3.84 (d, J = 16.0 Hz, 1H), 4.51
(d, J =2.0 Hz, 1H), 4.54 (d, J = 1.2 Hz, 1H), 6.89-6.94 (m, 2H), 7.00-7.04 (m, 1H), 7.18 (d, J =
8.0 Hz, 1H), 7.25-7.36 (m, 5H), 7.52 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.72 (s, 1H).
C NMR (100 MHz, CDCls, TMS) & 11.2, 18.2, 21.5, 31.1, 49.5, 57.4, 72.8, 108.1, 110.0, 116.9,
118.2, 118.9, 120.7, 126.6, 127.26, 127.78, 127.83, 127.86, 128.8, 129.8, 132.1, 132.5, 135.1,
138.6, 142.0, 143.8, 143.9. IR (CH,Cl,): v 3397, 3059, 3031, 2971, 2848, 2360, 2342, 1734, 1697,
1684, 1653, 1598, 1559, 1540, 1493, 1507, 1493, 1449, 1342, 1307, 1247, 1091, 1043, 1019, 986,
972, 929, 900, 873, 806, 744, 724, 703 cm™. HRMS (ESI) calcd. for C3;H3¢N303S (M+NH,)":
530.2472, Found: 530.2448. Enantiomeric excess was determined by HPLC with a Chiralcel
AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tyinor =
28.03 min, tyjor = 24.78 min; ee% > 99%; [a]*’p = +41.4 (¢ 1.00, CH,CL)].

1
3
1

+ 805
oo

LULM L. Jdl _l.l.,_.'h'l'J_Jt'.._lmll_ﬂ,L“L,k JLJ'L IJ_Jk _,4

| " . I 5 . v 1 T
B L 4 2 0 PEM

S90



PRRTYY 7Y Ly o
200 150 100 50 0 PPM
J *:‘.
116. 60
82.20 ‘ -
47.80 ]
13,40 r T L
-1, 00— —t—t et
0. 000 3. 600 7.200 10. 800 14. 400 18. 000 21.600 25, 200 28. 800 32. 400 36. 000
Minutes
)] HIr4 £ B 1 i) W W W fERET MR
1 24.132 116638 4882377.4  49.7046 1.29 6624
2 28.812 75950 4940403.2  50. 2954 1.22 3910
z: 192588 9822780.6  100. 0000

S91



00, 33 -eee mememebeeeenee b e S SRT— S— S SRR, SR S —
! E i E f
i ; : : :
PR SUSUUURURUNE SUUORRNORUN SOOI S e S S SO SO SOSSR SO
/ 5 : .
/ N - -
VLA BV s o e L i
2. 598 23.574 24.549 25. 524 26. 500 27. 475 28. 450 29, 426 0. 401 3.
Mini
D o4 CrEmt (8] W L g fBEHET ELRER
1 24, 783 84982 3558650.7 99,7313 1.25 6981
2 28. 025 313 9586. 3 0. 2687 0.80 16688
x: 85295 3568237.0 100, 0000

Translation: Chiralcel AD-H column [A = 254 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 28.03 min, tmajor = 24.78 min; ee% > 99%].

Ph
(S)-5-methyl-4-(3-(5-methyl-1H-indol-3-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydr
opyridin-3-ol (5ac)

A white solid. 61% yield (31 mg). M. P. 109-111 °C. "H NMR (400 MHz, CDCls;, TMS) & 1.69 (s,
3H), 2.35 (s, 3H), 2.42 (s, 3H), 2.89 (s, 1H), 2.96 (d, J = 11.2 Hz, 1H), 3.12 (d, J = 17.2 Hz, 1H),
3.27 (d, J =17.2 Hz, 1H), 3.40 (d, J = 16.0 Hz, 1H), 3.48 (d, J = 11.2 Hz, 1H), 3.80 (d, J = 16.0
Hz, 1H), 4.59 (s, 1H), 4.78 (d, J = 1.6 Hz, 1H), 6.74 (d, J = 2.0 Hz, 1H), 6.76 (s, 1H), 6.92 (dd, J,
= 1.2 Hz, J, = 8.4 Hz, 1H), 7.16 (d, J = 8.4 Hz, 1H), 7.29-7.37 (m, 5H), 7.51 (d, J = 8.4 Hz, 2H),
7.62 (d, J = 8.4 Hz, 2H), 7.84 (brs, 1H). >*C NMR (100 MHz, CDCls, TMS) & 18.2, 21.3, 21.5,
32.5, 49.5, 57.6, 72.9, 110.5, 112.2, 117.6, 118.8, 122.9, 123.3, 126.6, 127.32, 127.76, 127.81,
127.83, 129.8, 132.6, 134.5, 138.0, 142.0, 143.9, 144.5. IR (CH,Cl,): v 3402, 3029, 2987, 2912,
2851, 2361, 1598, 1492, 1448, 1379, 1344, 1249, 1155, 1090, 1040, 986, 916, 862, 793, 766, 703
cm’'. HRMS (ESI) calcd. for C3;H36N305S (M+NH4)+: 530.2472, Found: 530.2465. Enantiomeric
excess was determined by HPLC with a Chiralcel IC-H column [A = 230 nm; eluent:
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Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tminor = 19.29 min, tmajor = 39.12 min; ee% =

'**\W%%? i a—
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Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 19.29 min, tmajor = 39.12 min; ee% = 99%)].

NH

N
TSN._A\""OH
Ph OMe

(S)-4-(3-(5-methoxy-1H-indol-3-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahy
dropyridin-3-ol (5ad)

A light yellow oil. 60% yield (31 mg). '"H NMR (400 MHz, CDCls, TMS) & 1.67 (s, 3H), 2.42 (s,
3H), 2.86 (s, 1H), 2.96 (d, J = 11.2 Hz, 1H), 3.14 (d, J = 16.8 Hz, 1H), 3.22 (d, J = 16.8 Hz, 1H),
3.40 (d, J = 16.0 Hz, 1H), 3.45 (d, J = 11.2 Hz, 1H), 3.767 (s, 3H), 3.770 (d, J = 16.0 Hz, 1H),
4.60 (s, 1H), 4.84 (d, J = 2.0 Hz, 1H), 6.64 (d, J =2.0 Hz, 1H), 6.78 (dd, J, = 2.0 Hz, J, = 9.2 Hz,
2H), 7.18 (d, J = 8.8 Hz, 1H), 7.27-7.34 (m, 5H), 7.50 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H),
7.85 (brs, 1H). *C NMR (100 MHz, CDCls, TMS) & 18.2, 21.5, 32.6, 49.5, 56.0, 57.6, 72.9, 101.2,
111.6, 111.9, 112.5, 117.7, 123.6, 126.5, 127.3, 127.7, 127.8, 128.1, 128.5, 129.8, 131.4, 132.6,
137.9, 142.0, 143.9, 144.4, 153.7. IR (CH,Cl,): v 3735, 3397, 3059, 3026, 2979, 2917, 2851, 2360,
2342, 1625, 1596, 1490, 1448, 1379, 1342, 1305, 1248, 1155, 1091, 1043, 986, 917, 863, 792, 767,
703 c¢cm’. HRMS (ESI) caled. for C;;H3sN304S (M+NH4)+: 546.2421, Found: 546.2414.
Enantiomeric excess was determined by HPLC with a Chiralcel IC-H column [A = 230 nm; eluent:
Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tyinor = 24.65 min, tmajor = 36.97 min; ee% >
99%; [a]*’p = +32.0 (c 1.00, CH,CL,)].
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Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 24.65 min, tmajor = 36.97 min; ee% > 99%].

NH

TsN \''OH
Ph Br

(S)-4-(3-(5-bromo-1H-indol-3-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydr
opyridin-3-ol (5ae)

A light yellow oil. 54% yield (31 mg). 'H NMR (400 MHz, CDCls, TMS) & 1.66 (s, 3H), 2.43 (s,
3H), 2.88-2.91 (m, 2H), 3.12 (d, J = 17.2 Hz, 1H), 3.26 (d, J=17.2 Hz, 1H), 3.34 (d, J = 16.0 Hz,
1H), 3.54 (d, J = 11.6 Hz, 1H), 3.83 (d, J = 16.0 Hz, 1H), 4.60 (s, 1H), 4.75 (d, J = 2.0 Hz, 1H),
6.81 (s, 1H), 7.08 (s, 1H), 7.13-7.19 (m, 2H), 7.30-7.38 (m, 5H), 7.49 (d, J = 6.4 Hz, 2H), 7.63 (d,
J = 8.4 Hz, 2H), 804 (brs, 1H). ?C NMR (100 MHz, CDCls, TMS) & 18.3, 21.5, 32.3, 49.6, 57.7,
72.8, 112.36, 112.42, 112.54, 117.8, 121.8, 124.6, 126.5, 127.6, 127.8, 127.9, 128.8, 129.4, 129.8,
132.4, 134.8, 137.8, 141.6, 144.0, 144.2. IR (CH,Cl,): v 3456, 3051, 3026, 2967, 2922, 2852,
2360, 2342, 1653, 1605, 1492, 1448, 1395, 1346, 1289, 1249, 1091, 1044, 985, 909, 861, 882, 810,
790, 764, 665 cm’l. HRMS (ESI) calcd. for CsoH33N3BrO;S (M+NH4)+: 594.1421, Found:
594.1416. Enantiomeric excess was determined by HPLC with a Chiralcel IC-H column [A = 230
nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tminor = 13.76 min, tmajor = 16.95

min; ee% = 97%; [o]*’p = +22.6 (¢ 1.00, CH,CL)].
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Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 13.76 min, tmajor = 16.95 min; ee% = 97%].

NH

N
TsN l'D'hOH

(S)-5-methyl-4-(3-(6-methyl-1H-indol-3-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydr
opyridin-3-ol (5af)

A light yellow oil. 67% yield (34 mg). '"H NMR (400 MHz, CDCls, TMS) & 1.67 (s, 3H), 2.40 (s,
3H), 2.42 (s, 3H), 2.86 (s, 1H), 2.97 (d, J = 11.2 Hz, 1H), 3.13 (d, J = 16.8 Hz, 1H), 3.25 (d, J =
16.8 Hz, 1H), 3.40 (d, J = 16.0 Hz, 1H), 3.46 (d, J = 11.2 Hz, 1H), 3.78 (d, J = 16.0 Hz, 1H), 4.59
(s, 1H), 4.81 (d, J = 1.6 Hz, 1H), 6.70 (d, J = 2.0 Hz, 1H), 6.79 (d, J = 8.0 Hz, 1H), 6.90 (d, J = 8.4
Hz, 1H), 7.07 (s, 1H), 7.27-7.35 (m, 5H), 7.49 (d, J = 6.8 Hz, 2H), 7.62 (d, J = 8.4 Hz, 2H), 7.82
(brs, 1H). *C NMR (100 MHz, CDCls, TMS) & 18.2, 21.5, 21.6, 32.6, 49.5, 57.6, 72.8, 110.9,
112.6, 117.6, 119.0, 120.8, 122.1, 125.5, 126.6, 127.22, 127.75, 127.82, 128.5, 129.8, 131.4, 132.6,
136.7, 137.9, 142.0, 143.9, 144.5. IR (CH,Cl,): v 2954, 2923, 2854, 2360, 2342, 2366, 2298, 1507,
1496, 1457, 1159, 1081, 967, 937, 668 cm™. HRMS (ESI) calcd. for C3HisN303S (M+NH,)™:
530.2472, Found: 530.2466. Enantiomeric excess was determined by HPLC with a Chiralcel IC-H

column [A = 230 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tpyiner = 14.81

min, tmajor = 21.12 min; ee% > 99%; [0.]*’p = +50.6 (¢ 1.00, CH,Cl,)].
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1 12 13 14 15 16 17 18 19 20 21 2 23 24 25

84 (A (min
AHERE
357 %24 R Bt G W TH 1 R
14. 805 3466. 641 68885. 703 0. 3579
2 21. 123 430875. 281 19176144. 000 99. 6421
B 134341. 922 19245029. 703 100. 0000

Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 14.81 min, tmajor = 21.12 min; ee% > 99%].

NH

X
TsN -;:])H

(S)-5-methyl-4-(3-(7-methyl-1H-indol-3-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydr
opyridin-3-ol (5ag)

A light yellow oil. 66% yield (34 mg). "H NMR (400 MHz, CDCls, TMS) & 1.67 (s, 3H), 2.42 (s,
3H), 2.43 (s, 3H), 2.87 (s, 1H), 2.96 (d, J = 11.2 Hz, 1H), 3.17 (d, J = 16.8 Hz, 1H), 3.27 (d, J =
16.8 Hz, 1H), 3.39 (d, J = 16.0 Hz, 1H), 3.47 (d, J = 11.2 Hz, 1H), 3.77 (d, J = 16.0 Hz, 1H), 4.60
(s, 1H), 4.83 (s, 1H), 6.78 (s, 1H), 6.87-6.95 (m, 3H), 7.27-7.35 (m, 5H), 7.50 (d, J = 7.2 Hz, 2H),
7.62 (d, J = 8.0 Hz, 2H), 7.89 (brs, 1H). *C NMR (100 MHz, CDCls, TMS) & 16.5, 18.2, 21.5,
32.7, 49.5, 57.6, 72.9, 113.3, 117.1, 117.7, 119.2, 120.0, 122.2, 122.5, 126.6, 127.22, 127.75,
127.81, 128.1, 128.5, 129.8, 132.7, 135.8, 137.9, 142.0, 143.9, 144.5. IR (CH,Cl,): v 3536, 3375,
3054, 2920, 2848, 2820, 1600, 1492, 1446, 1381, 1339, 1307, 1188, 1153, 1091, 1053, 1038, 984,
935, 899, 861, 816, 785, 767, 747, 703, 665 cm’. HRMS (ESI) calcd. for C3;H3eN305S (M+NH,)":
530.2472, Found: 530.2465. Enantiomeric excess was determined by HPLC with a Chiralcel IC-H

column [A = 230 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate: 0.50 mL/min; tpiner = 14.19

min, tyajor = 28.27 min; ee% = 99%; [0.]*’p = +48.0 (¢ 1.00, CH,Cl,)].
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Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 14.19 min, tmajor = 28.27 min; ee% = 99%].

Ph
(S)-4-(3-(2,5-dimethyl-1H-indol-3-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrah
ydropyridin-3-ol (5ah)

A light yellow oil. 82% yield (42 mg). '"H NMR (400 MHz, CDCls, TMS) & 1.82 (s, 3H), 1.99 (s,
3H), 2.33 (s, 3H), 2.43 (s, 3H), 2.89-2.94 (m, 2H), 3.02 (d, J = 11.6 Hz, 1H), 3.23 (d, J = 18.4 Hz,
1H), 3.46 (d, J = 16.0 Hz, 1H), 3.49 (d, J = 11.6 Hz, 1H), 3.84 (d, J = 16.0 Hz, 1H), 4.50 (d, J =
2.0 Hz, 1H), 4.54 (d, J=1.2 Hz, 1H), 6.61 (s, 1H), 6.84 (dd, J, = 0.8 Hz, J; = 8.0 Hz, 1H), 7.06 (d,
J=28.0 Hz, 1H), 7.27-7.37 (m, 5H), 7.53 (d, J = 8.4 Hz, 2H), 7.60 (brs, 1H), 7.64 (d, J = 8.4 Hz,
2H). *C NMR (100 MHz, CDCls, TMS) & 11.2, 18.2, 21.4, 21.5, 31.1, 49.5, 57.5, 72.8, 107.6,
109.6, 116.8, 117.8, 122.2, 126.6, 127.35, 127.80, 127.83, 128.0, 129.1, 129.8, 132.2, 132.6, 133.4,
138.6, 142.0, 143.8, 143.9. IR (CH,Cl,): v 3397, 3023, 2917, 2851, 2360, 2342, 1628, 1597, 1448,
1378, 1345, 1305, 1154, 1091, 1040, 985, 862, 792, 766, 703 cm™'. HRMS (ESI) calcd. for
C3,H33N305S (M+NH4)+: 544.2628, Found: 544.2623. Enantiomeric excess was determined by
HPLC with a Chiralcel AD-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow
rate: 0.50 mL/min; tminor = 69.24 min, tmejor = 46.84 min; ee% = 97%j; [0(]201) = +40.8 (¢ 1.00,
CH,CL)].
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449, 27

T
}4. 595 38. 962 13. 330 47. 697 52. 065 56. 432 60. 800 65. 168 69, 535 73.903 78.270

Minutes
1D A4 R ] i) W T 5 R fREET b
1 16. 842 334059  25785297.7  98.6029 1.34 7340
2 69. 243 3358 365353. 8 1. 3971 1.12 8073
r: 337417 26150651.4  100. 0000

Translation: Chiralcel AD-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 69.24 min, tmajor = 46.84 min; ee% = 97%)].

Ph OMe

(S)-4-(3-(5-methoxy-2-methyl-1H-indol-3-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,
6-tetrahydropyridin-3-ol (5ai)

A light yellow oil. 74% yield (40 mg). "H NMR (400 MHz, CDCls;, TMS) & 1.82 (s, 3H), 1.99 (s,
3H), 2.43 (s, 3H), 2.91-2.94 (m, 2H), 3.03 (d, J = 11.6 Hz, 1H), 3.20 (d, J = 18.4 Hz, 1H),
3.45-3.49 (m, 2H), 3.75 (s, 3H), 3.83 (d, J = 16.0 Hz, 1H), 4.54 (s, 2H), 6.48 (d, J = 2.0 Hz, 1H),
6.69 (dd, J; = 2.4 Hz, J; = 8.8 Hz, 1H), 7.08 (d, J = 8.8 Hz, 1H), 7.24-7.28 (m, 1H), 7.31-7.34 (m,
4H), 7.52 (d, J = 8.4 Hz, 2H), 7.61(brs, 1H), 7.64 (d, J = 8.4 Hz, 2H). *C NMR (100 MHz, CDCls,
T™S) 6 11.3, 18.1, 21.5, 31.3, 49.5, 55.9, 57.5, 72.9, 100.6, 108.0, 110.3, 110.6, 116.9, 126.5,
127.29, 127.75, 127.79, 127.83, 129.4, 129.8, 130.3, 132.6, 133.0, 138.6, 142.1, 143.7, 143.9,
153.7. IR (CH,Cly): v 3398, 2990, 2956, 2920, 2845, 2829, 2360, 2342, 1595, 1484, 1449, 1341,
1305, 1248, 1219, 1156, 1104, 1091, 1034, 985, 917, 862, 805, 792, 767, 704 cm™. HRMS (ESI)
caled. for C3HisN304S (M+NH,)™: 560.2578, Found: 560.2567. Enantiomeric excess was
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determined by HPLC with a Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol =
70/30; Flow rate: 0.50 mL/min; tminor = 35.44 min, tygjor = 31.72 min; ee% = 98%; [a]*p = +23.4
(¢ 1.00, CH,ClL,)].
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I ] 1 \ I I I 1
1 d | | * | | |
Op--t-—--- proes gl TR e e e PR e e L
i i i | | i i
S0k --L-——-- | TS| (e —— | EE——— : TSNS TR ——— R g o il ol o s i A e | SO L
28 29 30 31 32 33 34 35 6 a7 38 39
B [d] (min)
HIERE
[: 33 - 24 fr B9 B fR) ek 1 R =k
31. 717 267036. 063 17134054. 000 99. 0909
2 35. 442 2656. 490 157201. 734 0.9091
At 269692. 552 17291255. 734 100. 0000

Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 70/30; Flow rate:

0.5 mL/min; tminor = 35.44 min, tmajor = 31.72 min; ee% = 98%)].

LA
TsN._A"OH

Ph

(S)-4-(3-(1H-indol-1-yl)prop-1-en-2-yl)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyridin-
3-ol (6aa)

0.1 mmol scale. A white solid, 72% yield (36 mg). M. P. 100-102 °C. 'H NMR (CDCls, 400 MHz,
TMS) & 1.71 (s, 3H), 2.43 (s, 3H), 2.85 (d, J = 11.2 Hz, 1H), 3.07 (s, 1H), 3.31 (d, J = 16.0 Hz,
1H), 3.66 (d, J = 11.2 Hz, 1H), 3.94 (d, J = 16.0 Hz, 1H), 4.29-4.33 (m, 2H), 4.54-4.59 (m, 2H),
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6.39 (d, J=2.8 Hz, 1H), 6.56-6.58 (m, 1H), 6.72 (d, J = 2.8 Hz, 1H) 6.99-7.01 (m, 2H), 7.31-7.39
(m, 5H), 7.48 (d, J = 8.4 Hz, 2H), 7.52-7.54 (m, 1H), 7.64 (d, J = 8.4 Hz, 2H). *C NMR (CDCl;,
100 MHz, TMS) & 18.2, 21.5, 49.7, 50.6, 57.7, 72.8, 101.2, 109.6, 117.3, 119.1, 120.6, 121.2,
126.5, 127.6, 127.8, 128.1, 128.2, 128.4, 129.9, 130.6, 132.3, 135.7, 136.1, 141.1, 141.2, 144.1. IR
(CH2Cly) v 3363, 2973, 2923, 2900, 1646, 1598, 1510, 1484, 1449, 1397, 1345, 1316, 1191, 1170,
1091, 1046, 988, 918, 880, 806, 765, 742, 704, 665 cm™. HRMS (ESI) calcd. for C3oH3N205S
(M+H)": 499.2050, Found: 499.2043. Enantiomeric excess was determined by HPLC with a
Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min;

tminor = 40.57 min, tmajor = 44.43 min; ee% >

00, CH,Cl)].

2426
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130 160 140 120 100 av &0 40 n o PPM
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%zsu/\j'rr/\rj'j
B 1 f 1 1 L f \ 1 1
42004{’#
100 -~} -==-F---~ --{‘ ----- TN .L"-y’l ------ s SRR TS
e . AT W NS S VO S S
1 j 1 1 1
0 ‘ Lo e --
36 37 38 39 40 41 42 43 44 45 46 47 48
B (8] (min)
T RE
gs L £ O B B[] 0 G L Jinp A =i
1 40. 405 301359. 094 21451964. 000 49,7204
2 14. 560 287995. 750 21693232. 000 50. 2796
Bt 589354, 844 43145196. 000 100. 0000
240k - - - - - oo oo (i Rl [y itk A T
220 ] | 1 I 1k | 1 |
2 200F - T A Y A
e [ S (i W S R S S
g 160F === == === ST Z& """ A
7 ) g g S S B JRR -y S
1204 -- - 4-- - -- -- - - ——-!— ——‘T— -- - + -+ -
T S S
80 1 : \ i i ; p— AR \ ;
] S e s S EERE L N A
40F - T e A ST S
20 1 : === 1 : 1 , : T . '
b —— 1 : - .
37 38 39 40 41 42 43 44 45 46 47 48 49
B4 (8] (min)
SHTERE
s =4 {R BB (A U G W T AR P
1 10. 567 1338. 166 73021. 000 0. 4805
2 44, 425 205837. 141 15123479. 000 99. 5195
Bit 207175. 307 15196500. 000 100. 0000

Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 40.57 min, tmajor = 44.43 min; ee% > 99%)].

éﬁ“b
TsN 'OH

Ph
(S)-5-methyl-4-(3-(2-methyl-1H-indol-1-yl)prop-1-en-2-yl)-3-phenyl-1-tosyl-1,2,3,6-tetrahydr
opyridin-3-ol (6ab)

0.1 mmol scale. A white solid, 76% yield (39 mg). M. P. 124-126 °C. 'H NMR (CDCls, 400 MHz,
TMS) & 1.87 (s, 3H), 1.91 (s, 3H), 2.42 (s, 3H), 2.81 (d, J = 11.6 Hz, 1H), 3.15 (s, 1H), 3.35 (d, J
=16.0 Hz, 1H), 3.68 (d, J = 11.6 Hz, 1H), 3.95 (s, 1H), 4.02 (d, J = 16.0 Hz, 1H), 4.21 (d, J = 18.8
Hz, 1H), 4.51 (s, 1H), 4.56 (d, J = 18.8 Hz, 1H), 6.13 (s, 1H), 6.47 (brs, 1H), 6.90-6.98 (m, 2H),
7.29-7.37 (m, 5H), 7.42 (d, J = 7.6 Hz, 1H), 7.48 (d, J = 7.2 Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H). *C
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NMR (CDCls, 125 MHz, TMS) 6 11.8, 18.4, 21.5, 47.2,49.8, 57.9, 72.8, 99.7, 108.9, 116.2, 119.1,
119.3, 120.2, 126.6, 127.6, 127.8, 128.0, 129.9, 130.4, 132.3, 136.08, 136.60, 136.63, 140.9, 141.1,
144.1. IR (CH,Cl,) v 3498, 3088, 3057, 3021, 2917, 2848, 1598, 1554, 1494, 1479, 1448, 1398,
1349, 1309, 1251, 1188, 1169, 1154, 1120, ,1092, 1039, 987, 919, 863, 839, 808, 748, 766, 704,
663 c¢cm’. HRMS (ESI) caled. for C;;H33N,03S (M+NH4)+: 513.2206, Found: 513.2199.
Enantiomeric excess was determined by HPLC with a Chiralcel IC-H column [A = 230 nm; eluent:
Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyinor = 54.08 min, tmajor = 40.36 min; ee% >

99%; [a]*p = +40.4 (c 1.00, CH,CL)].
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S 4 fR B 1) e i T R S
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B 426508. 141 36270110. 000 100. 0000
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B8] (min)
IHTERR
Bs 4 TR BB i) R #HR P S
40. 360 307327. 906 22530566. 000 99. 9927
2 54. 083 59. 813 1656. 100 0.0073
Hit 307387. 720 22532222. 100 100. 0000

Translation: Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 54.08 min, tmajor = 40.36 min; ee% > 99%)].

11. Transformations of products 3aa and 6aa

N NaH (1.5 equiv) N
N Allyl bromide (1.2 equiv) o
TsN.__A"OH TsN._A"Q
Ph
3aa

DMF, 0 °C-RT PR\

7aa, 91% yield

To a flame dried Schlenk tube was added compounds 3aa (0.2 mmol), NaH (60% dispersion in
mineral oil, 1.5 equiv) and DMF (2.0 mL). The reaction mixture was stirred at 0 °C for 0.5 h

before allyl bromide (1.2 equiv) was added. The reaction mixture was stirred at 0 °C for another 4

S110



h. Then, the reaction mixture was diluted with cold water and was extracted with ether (4 mL x 3)
and the combined organics was dried over anhydrous Na,SO4. The solvent was removed under
reduced pressure and the residue was purified by a flash column chromatography (SiO;) to give

the corresponding product 7aa.

&% Zhan Catalyst-1B (5 mol%) TS% @
N
5 \

Ph\—\ toluene, 80 °C Ph

7aa
8aa, 76% yield, > 99% ee

Under argon atmosphere, compound 7aa (0.1 mmo, 1.0 equiv), Zhan-catalyst-1B (0.10 equiv)
toluene (10 mL) were added and then the mixture was heated at 80 °C for 12 h. Then, the solvent
was removed under reduced pressure and the residue was purified by a flash column

chromatography (Si0,) to give the corresponding product 8aa.

é(”\/Nj{ :5
TsN V'O
Ph o

(S)-1-(2-(3-(allyloxy)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyridin-4-yl)allyl)indoline (7aa)

0.2 mmol scale. A colorless oil, 91% yield (98 mg). '"H NMR (CDCls;, 400 MHz, TMS) & 1.85 (s,
3H), 2.44 (s, 3H), 2.88 (dd, J; = 8.4 Hz, J, = 8.4 Hz, 2H), 3.01 (d, J = 18.0 Hz, 1H), 3.08 (d, J =
12.4 Hz, 1H), 3.13 (dd, J; = 8.8 Hz, J; = 17.2 Hz, 1H), 3.22 (dd, J; = 8.8 Hz, J; = 17.2 Hz, 1H),

3.34 (d, J=16.0 Hz, 1H), 3.42 (d, J = 18.0 Hz, 1H), 3.84 (d, J = 12.4 Hz, 1H), 3.90 (d, J = 16.0
Hz, 1H), 4.24-4.29 (m, 1H), 4.41-4.45 (m, 1H), 4.56 (d, J = 1.2 Hz, 1H), 5.10 (d, J = 2.0 Hz, 1H),
5.17 (dd, J; = 1.6 Hz, J, = 10.8 Hz, 1H), 5.40 (dd, J; = 1.6 Hz, J, = 17.2 Hz, 1H), 5.85 (s, 1H),
5.87 (s, 1H), 5.95-6.04 (m, 1H), 6.53 (dd, J, =7.2 Hz, J, = 7.6 Hz, 1H), 6.88 (dd, J; = 7.6 Hz, J,
= 7.6 Hz, 1H), 6.97 (d, J = 7.6 Hz, 1H), 7.22-7.31 (m, 3H), 7.33 (d, J = 8.0 Hz, 2H), 7.45 (d, J =
6.8 Hz, 2H), 7.64 (d, J = 8.4 Hz, 2H). >C NMR (CDCls, 125 MHz, TMS) & 18.5, 21.5, 28.4, 49.3,
53.2, 53.7, 54.3, 65.1, 77.8, 106.1, 115.5, 116.1, 116.6, 124.0, 127.0, 127.1, 127.3, 127.8, 127.9,
129.0, 129.8, 131.2, 132.0, 133.4, 135.2, 140.4, 141.9, 143.9, 152.1. IR (CH,Cly) v 2972, 2923,
2897, 1606, 1487, 1447, 1405, 1380, 1346, 1257, 1208, 1167, 1090, 1047, 981, 957, 920, 880, 809,
768, 746, 7802, 660 cm’l. HRMS (ESI) caled. for C;33H37N,03S (M+H)+: 541.2519, Found:
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541.2508. [a]”D +302(c 1.00, CHZCIZ)]

| \.u, l \ \ l

(S)-4-(indolin-1-ylmethyl)-5-methyl-8a-phenyl-7-tosyl-6,7,8,8a-tetrahydro-2H-pyrano[2,3-c]p
yridine (8aa)

0.1 mmol scale. A white solid, 76% yield (39 mg). M. P. 90-92 °C. '"H NMR (CDCl;, 400 MHz,
TMS) & 1.98 (s, 3H), 2.39 (s, 3H), 2.76 (d, J = 10.8 Hz, 1H), 2.82-2.95 (m, 2H), 3.06-3.17 (m, 2H),
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3.27 (d, J = 17.2 Hz, 1H), 3.79-3.85 (m, 2H), 4.00 (d, J = 16.0 Hz, 2H), 4.07 (d, J = 18.0 Hz, 1H),
4.20 (d, J=18.0 Hz, 1H), 5.65 (s, 1H), 6.30 (d, J = 8.0 Hz, 1H), 6.63 (dd, J; = 6.8 Hz, J, = 7.2 Hz,
1H), 6.96 (dd, J; = 7.2 Hz, J, = 7.6 Hz, 1H), 7.05 (d, J = 7.2 Hz, 1H), 7.20 (d, J = 8.0 Hz, 2H),
7.28-7.33 (m, SH), 7.44 (d, J = 8.4 Hz, 2H). >C NMR (CDCl;, 125 MHz, TMS) § 18.7, 21.5, 28.4,
51.3, 53.9, 54.8, 55.5, 61.9, 76.0, 106.8, 117.7, 124.4, 126.4, 127.16, 127.22, 127.38, 127.49,
127.63, 127.74, 127.95, 129.5, 129.9, 130.0, 133.2, 140.5, 143.5, 152.0. IR (CH,Cl,) v 3060, 3021,
2920, 2828, 2161, 1980, 1606, 1489, 1448, 1351, 1304, 1253, 1159, 1131, 1089, 1056, 1010, 958,
902, 813, 747, 704 cm’l. HRMS (ESI) calcd. for Cs;H33N,0s3S (M+H)+: 513.2206, Found:
513.2211. [a]*’p = +37.0 (¢ 1.00, CH,Cl,)]. Enantiomeric excess was determined by HPLC with a

Chiralcel IC-H column [A = 230 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min;

tminor = 37.50 Min, tmgjor = 52.10 min; ee% > 99%; [a]*’p = -105.1 (c 1.00, CH,Cl,)].
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0. 3951
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968. 400 49966. 570

151784. 431

58. 87

647808. 57

12

eluent: Hexane/Isopropanol = 80/20; Flow rate:

254 nm;

% > 99%].
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Heteronuclear Multiple Bond Correlation (HMBC)

N NaH (1.5 equiv) N
A 3-Bromopropyne (1.2 equiv) S
TsN._A"OH TsN._A"Q
o —
Ph Ph\—=
6aa

DMF, 0 °C-RT
9aa, 88% yield

To a flame dried Schlenk tube was added compunds 6aa (0.2 mmol), NaH (60% dispersion in
mineral oil, 1.5 equiv) and DMF (2.0 mL). The reaction mixture was stirred at 0 °C for 0.5 h
before 3-bromopropyne bromide (1.2 equiv) was added. The reaction mixture was stirred at 0 °C
for another 4 h. Then, the reaction mixture was diluted with cold water and was extracted with
ether (4 mL x 3) and the combined organics was dried over anhydrous Na,SO4. The solvent was
removed under reduced pressure and the residue was purified by a flash column chromatography

(S10,) to give the corresponding product 9aa.
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Ph—= Ph

éﬁ‘y% ['BuXPhosAu(NCMe)][SbFg] (10 mol%) é/(
TsNoAO DCM, 40°C, 8 h TN g TN
9aa

10aa, 92% yield, 99% ee

To a flame dried Schlenk tube was added 9aa (0.1 mmol, 1.0 equiv),
[Au(tBuXPhos)(NCMe)][SbFs] (10 mol %) and DCM (2.0 mL). The reaction mixture was stirred
at 10 °C for 8 h. The solvent was removed under reduced pressure and the residue was purified by

a flash column chromatography (SiO,) to give the corresponding product 10aa.

(S)-1-(2-(5-methyl-3-phenyl-3-(prop-2-yn-1-yloxy)-1-tosyl-1,2,3,6-tetrahydropyridin-4-yl)ally
I)-1H-indole (9aa)

0.2 mmol scale. A white solid, 88% yield (94 mg). M. P. 94-96 °C. 'H NMR (CDCls, 400 MHz,
TMS) 6 1.78 (s, 3H), 2.43 (t, J = 2.4 Hz, 1H), 2.45 (s, 3H), 3.13 (d, J = 12.4 Hz, 1H), 3.36 (d, J =
16.1 Hz, 1H), 3.82-3.90 (m, 2H), 4.21-4.26 (m, 2H), 4.45 (s, 1H), 4.51 (dd, J; = 2.4 Hz, J, = 15.2
Hz, 1H), 4.57-4.64 (m, 2H), 6.41 (d, J = 3.2 Hz, 1H), 8.79-8.82 (m, 1H), 7.00-7.07 (m, 2H),
7.30-7.37 (m, 5H), 7.50 (d, J = 7.2 Hz, 2H), 7.54 (dd, J; = 2.0 Hz, J, = 6.4 Hz, 1H), 7.65 (d, J =
8.1 Hz, 2H). >C NMR (CDCl;, 125 MHz, TMS) & 18.5, 21.6, 49.3, 50.5, 53.2, 54.3, 73.8, 80.4,
101.2, 109.7, 117.2, 119.2, 120.6, 121.3, 127.0, 127.7, 127.9, 128.08, 128.15, 128.49, 129.9, 131.8,
133.0, 136.1, 140.7, 141.0, 144.1. IR (CH,Cl,) v 3281, 3089, 3052, 3022, 2920, 2856, 2808, 1729,
1598, 1511, 1485, 1463, 1447, 1398, 1342, 1315, 1259, 1162, 1091, 1066, 1020, 986, 917, 870,
811, 764, 741, 704, 662 cm’'. HRMS (ESI) calcd. for C33H33N,05S (M+H)+: 537.2206, Found:
537.2200. [a]*’p = +35.3 (¢ 1.00, CH,Cl,)].
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(S)-4-methyl-5,13-dimethylene-15a-phenyl-2-tosyl-1,2,3,5,6,13,14,15a-octahydropyrido[4',3":
8,9][1,5]oxazonino[5,4-a]indole (10aa)

0.1 mmol scale. A white solid, 92% yield (49 mg). M. P. 190-192 °C. 'H NMR (CDCls, 400 MHz,
TMS) 8 1.41 (s, 3H), 2.39 (s, 3H), 2.75 (d, J = 12.4 Hz, 1H), 3.41 (d, J = 16.0 Hz, 1H), 3.85 (d, J
=16.0 Hz, 1H), 3.96 (d, J = 12.4 Hz, 1H), 4.25 (d, J = 14.8 Hz, 1H), 4.67-4.72 (s, 2H), 4.95 (d, J
= 11.6 Hz, 1H), 5.04 (d, J = 14.8 Hz, 1H), 5.41 (s, 1H), 5.57 (s, 1H), 5.61 (d, J = 2.0 Hz, 1H), 6.29

S119



(s, 1H), 7.03-7.13 (m, 2H), 7.20-7.23 (m, 1H), 7.26-7.29 (m, 5H), 7.40 (d, J = 7.6 Hz, 2H), 7.55
(m, 3H). >C NMR (CDCls, 125 MHz, TMS) & 18.2, 21.6, 49.4, 52.5, 57.0, 68.2, 78.4, 101.6,
110.1, 119.6, 120.5, 121.5, 122.0, 123.4, 126.8, 127.2, 127.8, 128.1, 129.9, 130.7, 132.1, 135.2,
138.9, 139.1, 141.1, 142.5, 143.7, 144.0 cm™. IR (CH,Cl,) v 3027, 2920, 2856, 2804, 2360, 2340,
1631, 1600, 1533, 1492, 1458, 1449, 1403, 1386, 1344, 1331, 1309, 1252, 1224, 1170, 1160, 1108,
1093, 1055, 1018, 977, 958, 935, 895, 860, 807, 788, 764, 757, 743, 706, 664 cm™ . HRMS (ESI)
caled. for C33H33N,05S (M+H)": 537.2206, Found: 537.2200. [a]*’p = +37.7 (¢ 1.00, CH,CL)].
Enantiomeric excess was determined by HPLC with a Chiralcel IC-H column [A = 254 nm; eluent:
Hexane/Isopropanol = 80/20; Flow rate: 0.50 mL/min; tyinor = 15.70 min, tmajor = 18.88 min; ee% =
99%: [a]z"D 37. 7(c 1.00, CH,CL,)].
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STERE

Bs 4 O BTt 1A e T8 i T B s
15. 488 31622. 135 1481702. 875 49. 3646
2 18. 322 27229.125 1519844. 500 50. 6354
Eﬂ- 58851. 260 3001547. 375 100. 0000
| Frem e o e T P
45f -— = m o B it e Bt EE e
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1) S N ;:________:L________ _______________________________
1 T T STt TR S
[ SRR DRSS, SOPURSE S =
Ep IS S
15} : : -1 -}
1 1
10} - 4- ; e =
0 : ; -1
-5 ; )‘i R et R
0 D —— [ R . PO
12 14 16 18
B @] (min)
SERE
gs £ TR IR (8 e 18 T AR wi
1 15. 698 569. 161 13586. 066 0. 5330
2 18. 877 33884. 359 2535465. 250 99. 4670
Bt 34453. 521 2549051. 316 100. 0000

Translation: Chiralcel IC-H column [A = 254 nm; eluent: Hexane/Isopropanol = 80/20; Flow rate:

0.5 mL/min; tminor = 15.70 min, tmajor = 18.88 min; ee% = 99%)].

g

KP " fP
Q N NaH (2.2equw) . H\\:(k/N\@
‘i( > Allyl bromide (2.2 equiv)
TsN._A"OH TSN._A"O
Ph
3ak

DMF, 0 °C-RT Ph™\

91% yield )
11ak, 73% yield

To a flame dried Schlenk tube was added compounds 3ak (0.2 mmol), NaH (60% dispersion in
mineral oil, 2.2 equiv) and DMF (2.0 mL). The reaction mixture was stirred at 0 °C for 0.5 h
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before allyl bromide (2.2 equiv) was added. The reaction mixture was stirred at 0 °C for another 4
h. Then, the reaction mixture was diluted with cold water and was extracted with ether (4 mL x 3)
and the combined organics was dried over anhydrous Na,SO4. The solvent was removed under
reduced pressure and the residue was purified by a flash column chromatography (SiO,) to give

the corresponding product 11ak.

/)OJ/
; N
N N\/\ ANF
. ’\é(\} @ Grubbs | (5 mol%) &‘VNI + \/\ + 0
SN o
DCM, Reflux TsN N NN
PR\ £ 0 TsN o TSN
Ph Ph

o)
ok 73% total yield: 72% Ph _ N
akK, (]

possible structures of 12ak

Under argon atmosphere, compounds 11lak (0.1 mmo, 1.0 equiv), Grubbs I (0.50 equiv) CH,Cl,
(10 mL) were added and then the mixture was heated at 40-45 °C under refluxing for 12 h. Then,
the solvent was removed under reduced pressure and the residue was purified by a flash column
chromatography (SiO;) to give the corresponding complex mixtures 12ak. Disillusionary, the similar

polarity of each components of 12ak makes it difficult to get pure products.

VWD1 A, Wavelength=254 nm (YZR\20170103002884 D)
mAU ]

—16:603

—
1500
1250
1000 |
7505
500 3
2504
04—

= 15.487

21.890

J9.471
<

(S)-N-(2-(3-(allyloxy)-5-methyl-3-phenyl-1-tosyl-1,2,3,6-tetrahydropyridin-4-yl)allyl)-N-(2-(al
lyloxy)ethylaniline (11ak)

0.2 mmol scale. A white solid, 73% yield (87 mg). M. P. 70-72 °C. '"H NMR (CDCl;, 400 MHz,
TMS) & 1.89 (s, 3H), 2.43 (s, 3H), 2.99 (d, J = 12.4 Hz, 1H), 3.26-3.47 (m, 6H), 3.79 (d, J = 19.2
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Hz, 1H), 3.87-3.97 (m, 4H), 4.29 (dd, J; = 4.8 Hz, J, = 12.8 Hz, 1H), 4.49 (s, 1H), 4.53 (dd, J, =
4.8 Hz, J, = 12.8 Hz, 1H), 4.77 (s, 1H), 5.14-5.18 (m, 2H), 5.23 (dd, J, = 1.2 Hz, J, = 17.2 Hz,
1H), 5.41 (dd, J, = 1.2 Hz, J, = 17.2 Hz, 1H), 5.81-5.91 (m, 1H), 5.97-6.06 (m, 1H), 6.24 (d, J =
8.0 Hz, 2H), 6.55 (dd, J, = 7.2 Hz, J, = 7.2 Hz, 1H), 7.02 (dd, J, = 7.6 Hz, J, = 8.0 Hz, 2H),
7.24-7.34 (m, 5H), 7.46 (d, J = 7.2 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H). °C NMR (CDCl;, 125 MHz,
TMS) & 18.6, 21.5, 49.3, 50.0, 54.9, 55.4, 65.3, 67.5, 72.1, 77.8, 111.2, 115.5, 116.0, 118.8, 127.02,
127.28, 127.78, 127.84, 128.8, 129.8, 131.7, 131.9, 132.7, 134.7, 135.2, 139.3, 142.0, 143.9, 148.0.
IR (CH,Cly) v 3062, 3021, 2966, 2926, 2871, 1598, 1506, 1486, 1447, 1401, 1348, 1289, 1258,
1167, 1108, 1091, 1049, 1022, 989, 956, 921, 811, 768, 746, 702, 669 cm™. HRMS (ESI) calcd.
for C36H43N204S (M+H)": 599.2938, Found: 599.2927. [a]*’p = +39.4 (c 1.00, CH,Cl,)].
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12. X-ray crystallographic information of products Rac-3aa, Rac-5aa and 10aa

The crystal data of Rac-3aa have been deposited in CCDC with number 1538522. Empirical
Formula: C;0H3,N,03S; Formula Weight: 500.63; Crystal Color, Habit: colorless; Crystal
Dimensions: 0.200 x 0.110 x 0.080 mm’; Crystal System: Monoclinic; Lattice Parameters: a =
14.6758(17)A, b = 8.1119(10)A, ¢ = 22.2583)A, a = 90°, B = 97.042(3)°, y = 90°, V =
2629.8(5)A3; Space group: P 21/n; Z = 4; Dcac = 1.264 g/cm3; Fooo = 1064; Final R indices
[[>2sigma(I)] R1 =0.0517, wR2 = 0.1274.
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The crystal data of Rac-5aa have been deposited in CCDC with number 1525845. Empirical
Formula: C;0H30N2Os3S; Formula Weight: 498.62; Crystal Color, Habit: colorless; Crystal
Dimensions: 0.200 x 0.170 x 0.120 mm’; Crystal System: Monoclinic; Lattice Parameters: a =
13.2526(17)A, b = 8.5485(11)A, ¢ = 23.163(3)A, a = 90°, B = 97.460(3)°, y = 90°, V =
2602.0(6)A3; Space group: P 21/n; Z = 4; Dcac = 1.273 g/cm3; Fooo = 1056; Final R indices
[[>2sigma(I)] R1 =0.0488, wR2 = 0.1283.

The crystal data of 10aa have been deposited in CCDC with number 1822276. Empirical Formula:
C33H3,N,05S; Formula Weight: 536.66; Crystal Color, Habit: colorless; Crystal Dimensions:
0.190 x 0.150 x 0.120 mm3; Crystal System: Orthorhombic; Lattice Parameters: a = 9.5994(4)A, b
= 14.7775(6)A, ¢ = 19.9833(10)A, o = 90°, B = 90°, y = 90°, V = 2834.7(2)A’; Space group: P 21
21 21; Z =4; Deaic = 1.257 g/crn3; Fooo = 1136; Final R indices [[>2sigma(I)] R1 = 0.0498, wR2 =
0.1071.
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