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NMR spectra for the intermediates and title compounds
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Figure S2. 13C NMR spectrum of 10a
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Figure S3. 'H NMR of Compound 10b
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Figure S4. 3C NMR spectrum of 10b
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Figure S5. 'H NMR of Compound 10c
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Figure S6. 3C NMR spectrum of 10c
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Figure S7. '"H NMR of Compound 10d
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Figure S8. *C NMR spectrum of 10d
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Figure S9. 'H NMR of Compound 10e
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Figure §10. 3C NMR spectrum of 10e
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Figure S11. '"H NMR of Compound 10f
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Figure S12. 3C NMR spectrum of 10f
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Figure S13. 'H NMR of Compound 10g
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Figure S14. 3C NMR spectrum of 10g
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Figure S15. 'H NMR of Compound 10h
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Figure S16. 3C NMR spectrum of 10h
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Figure S17. 'H NMR of Compound 10i
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Figure 518. 3C NMR spectrum of 10i
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Figure S19. 'H NMR of Compound 10j
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Figure 520. 3C NMR spectrum of 10j
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Figure S21. '"H NMR of Compound 10k
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Figure S22. 3C NMR spectrum of 10k
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Figure $23."H NMR of Compound 101
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Figure S25. 'H NMR of Compound 10m
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Figure S27. '"H NMR of Compound 10n
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Figure S29. 'H NMR of Compound 100
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Figure S31. 'H NMR of Compound 10p
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Figure S36. 3C NMR spectrum of (S)-11a
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Figure S38. 3C NMR spectrum of (R)-11b
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Figure S39. 'H NMR of Compound (S)-11b
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Figure S41. 'H NMR of Compound (R)-11c
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Figure S43. "H NMR of Compound (S)-11c
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Figure S47. "H NMR of Compound (S)-11d
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Figure S50. ®*C NMR spectrum of (R)-11e



L100°0
0900' T,
0S10°1

€9LE'T

0P6€° 1
1LEL'T
PI8L'T|
8L10°€
661 €1
€516°¢
T1€S°€]

20z9°c
£L59'€
7899'¢
0969°¢
IRTL'E

09€L'¢/
PRSL'E

9v8L ¢!
€6L6'S
E%.i
€179
789T'L,
LLOE L]
LOEE Ll
PEEh'L
€09F 'L,
206" L1
L00S" L
PO1S LA
vzzs'L
17184
SIS L
9v98' .}
95.8'L ]
€968'L]
00L6'L]
D686 L]
wmoo.w_

=

rp—

5
f1 (ppm)
Figure S51. 'H NMR of Compound (S)-11e
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Figure S67. 'H NMR of Compound (S5)-11i
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Figure S68. °*C NMR spectrum of (S5)-11i
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Figure S69. 'H NMR of Compound (R)-11j
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Figure S71. 'H NMR of Compound (5)-11j
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Figure S73. '"H NMR of Compound (R)-11k
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Figure S77. 'H NMR of Compound (R)-111
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Figure S79. 'H NMR of Compound (5)-111
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Figure S87. 'H NMR of Compound (S)-11n
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Figure S89. 'H NMR of Compound (R)-110
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Figure S93. 'H NMR of Compound (R)-11p
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Figure S95. 'H NMR of Compound (S)-11p
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2. HPLC profiles of 5 representative compounds

VWDT A, Wavelength=254 nm (E\FE I 16 SX\HPLC\IE 3 /5\4-73.74\4-73(74)000006.D)

AU o

" ¥ (,;@(?
WO

800

700

600

500

400+

300

200

100+

38 mi
#  [min] [min] mAU *s [mAU ] %
- [-—--1 I | I |
1 28412MM 09873 4.65165e4 785.28253 54.6130
2 36131 MM  1.3503 3.86582e4 477.13879 45.3870

Figure S97. HPLC profile of racemic 11a

VWD1 A, Wavelength=254 nm (E:\EE Il if SX\HPLC\4L ¥ 5 \4-73.74\4-74000005.D)

mAU
C(CH3)3
800-|
700+
HO
600 X

500 OH (0] N/\

400

300 |

200 o
&

04 T~

T T T T T T T T T T T T T T
28 30 32 34 36

38 min

#  [min] [min] mAU *s [mAU ] %
-1 [--—-1 | | | |
1 29272MM  0.8818 1626.18958 30.73521 2.3062
2 36058 MM 14556 6.88889%4 788.76563 97.6938

Figure S98. HPLC profile of (R)-11a
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VWD1 A, Wavelength=254 nm (E:\FE Il if SX\HPLC\4L ¥ [5\4-73.74\4-73000004.D)

28 30 32 36 38 min
#  [min] [min] mAU *s [mAU ] %
-1 [----1 I | I |
1 28254 MM 09883 4.00809e4 675.89410 95.4933
2  37244MM  1.0554 1891.55688 29.87071 4.5067
Figure §99. HPLC profile of (5)-11a
VWD1 A, Wavelength=254 nm (E:\2018\20181122\4-8(0)1.D)
mAU 3 W
800 & &b"a'g).
700
600
500 —|
400 |
300 —|
200
100 +
20 2‘1 2‘2 2‘3 2‘4 2‘5 2‘6 2‘7 ‘mi
#  [min] [min] mAU *s [mAU ] %
-] [----1 | | | |
1 21.638 MM 0.9884 4.33352e4 730.69397 55.6693
2 24.641 MM 1.1236 3.45088e4 511.88162 44.3307

Figure S100. HPLC profile of racemic 11f



VWD1 A, Wavelength=254 nm (E:\2018\20181122\4-81.D)

mAU o >
< (3,,39'
1000 + A RS
800
600
400
200
—— Y[
20 21 22 23 24 25 26 27 min

#  [min] [min] mAU *s [mAU ] %
- [ --—-1 | | | |
1 21413MM 0.8289  4.55358e4 915.61072 97.8405
2 24660MM  0.8785 1005.05499 19.06817 2.1595

Figure S101. HPLC profile of (R)-11f

VWD1 A, Wavelength=254 nm (E:\2018\20181122\4-80.D)
mAU
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600

400

200

20 21 22 23 24 25 26 27 mi
#  [min] [min] mAU *s [mAU ] %
-] [----1 I | I |
1 21.120MM  0.6481 925.17633 23.79377 1.4573

2 23.637MM  0.8884 6.25604e4 1173.59363 98.5427

Figure $102. HPLC profile of (S)-11f



VWD1 A, Wavelength=254 nm (E:\2018\20181130\4-92 (93).D)

- @
~
)

34 36 38 40 42 44 46 48 50 min

#  [min] [min] mAU *s [mAU ] %
- [ ----1 | | | |
1 36718BB 1.2928 5.59493e4  559.03369 54.4429
2  43.806 BB 1.4169 4.68176e4  388.69717 45.5571

Figure S103. HPLC profile of racemic 11g

VWD1 A, Wavelength=254 nm (E:\2018\20181130\4-93.D)
mAU f‘g
©
)

700 —
600 —
500 —
400 —
300 —

200

100+

— T T T T — T T — — T T — T T T — T T T T T T T T T
34 36 38 40 42 44 46 48 50 mi

#  [min] [min] mAU *s [mAU ] %
-1 -1 I | I |
1 38.678 BB 1.4721 6.50230e4 609.31818 97.6774
2 47254 MM 1.8103 1546.10559 14.23401 2.3226
Figure S104. HPLC profile of (R)-11g




VWD1 A, Wavelength=254 nm (E:\2018\20181130\4-92.D)
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-] [----1 I I I I
1 38518 MM  1.2862 1834.87976 23.77638 3.6938
2 45268 MM  2.0491 4.78394e4 389.11182 96.3062
Figure S105. HPLC profile of (5)-11g

VWD1 A, Wavelength=254 nm (E:\FE 16 X\HPLC VAL 2 = \4-179.1804-179(180)00010.D)
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#  [min] [min] mAU *s [mAU ] %
-1 -1 I I I I
1  21.465MM  0.9881 2.24637e4  378.90637 49.4711
27960 MM 1.1810  2.29441e4  323.80475 50.5289
Figure S106. HPLC profile of racemic 11m




VWD1 A, Wavelength=254 nm (E:\Ell i 3X\HPLC\/4h # 5 \4-179.180\4-180000009.D)

20 22 24 26 28 30 32

34 min|
#  [min] [min] mAU *s [mAU ] %
- [ ----1 I | I |
1 22540MM 13050 1940.74597 24.78526 3.3623
2 29442MM  1.6329 5.57796e4 569.32037 96.6377
Figure S107. HPLC profile of (R)-11m
VWD1A, Wavelength=254 nm (E:\2 116 SX\HPLC\Ab 2 [5\4-179.180\4-179000011.D)
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#  [min] [min] mAU *s [mAU ] %
-1 [--—-1 I | I |
1 20962MM 0.6387 1.09602e4  285.99332 99.7230
28.860 MM  0.5346  30.44166 9.49025e-1 0.2770

Figure S108. HPLC profile of (S)-11m



VWD1 A, Wavelength=254 nm (E:\2018\20181122\4-195(196).D)
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#  [min] [min] mAU *s [mAU ] %
-1 -1 I I I I
1 30.852MM 15274  2.46622e4  269.11304 36.4841
2 44529MM 22486  4.29348e4  318.23901  63.5159
Figure $109. HPLC profile of racemic 11n

VWD1 A, Wavelength=254 nm (E:\2018\20181122\4-196.D)
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#  [min] [min] mAU *s [mAU ] %
-1 [----1 I I I I
1 31490MM 13693 499.51706 6.07983 1.9167
2 45232MM 21490 2.55612e4 198.24382 98.0833
Figure S110. HPLC profile of (R)-11n




VWD1 A, Wavelength=254 nm (E:\2018\20181122\4-195.D)
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#  [min] [min] mAU *s [mAU ] %
-] [----1 I | I |
1 31.015MM 15474 2.63066e4 283.33441 96.5902
2 45909MM 25926  928.66193 5.96991 3.4098
Figure S111. HPLC profile of (S)-11n




