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Table S1. Different ketone reagents used to generate compounds 10-37.

No. reagents yield No. reagents yield
10 3-Pentanone 93% 24 2,5-Hexanedione 35.2%
11 Pinacolone 79.4% 25 Acetylacetone 54.4%
12 Pinacolone 24.1% 26 Acetylacetone 36.3%
13 Cyclohexyl methyl ketone 69.7% 27 3-Pentanone 58.8%
14 Cyclohexyl methyl ketone 33.2% 28 4'-Chloroacetophenone 54.5%
15 Acetophenone 63.7% 29 2,5-Hexanedione 53.9%
16 Acetophenone 43.1% 30 2,5-Hexanedione 32.3%
17 4-Fluoroacetophenone 64.8% 31 Acetophenone 58.5%
18 4-Fluoroacetophenone 41.7% 32 Acetophenone 37.6%
19 2'-Chloroacetophenone 65.4% 33 2'-Chloroacetophenone 55.7%
20 2'-Chloroacetophenone 33.8% 34 2'-Chloroacetophenone 31.9%
21 4'-Chloroacetophenone 56.6% 35 Pinacolone 49.3%
22 4'-Chloroacetophenone 32.3% 36 Cyclohexyl methyl ketone 62.5%
23 2,5-Hexanedione 52.8% 37 Cyclohexyl methyl ketone 41.7%

2All reagents used in this study are commercial reagents.




Table S2. Key 1*C NMR data ( 8 ) for diastereoisomers.?

compound 4 5' 6'
11 68.7, CH 82.9, CH 75.1, CH
12 69.7, CH 80.8, CH 75.9, CH
13 68.8, CH 82.1, CH 75.0, CH)
14 69.4, CH 80.9, CH 75.5, CH
15 69.1, CH 81.6, CH 76.5, CH
16 69.4, CH 829, CH 75.7, CH
17 69.0, CH 81.7, CH 76.5, CH
18 69.2, CH 829, CH 75.8, CH
19 69.0, CH 81.6, CH 76.3,CH
20 69.2, CH 829, CH 75.5, CH
21 69.0, CH 81.7, CH 76.5, CH
22 69.2, CH 82.9,CH 759, CH
23 68.8, CH 82.3, CH 75.4, CH
24 69.0, CH 81.9, CH 77.4,CH
25 68.6, CH 82.1, CH 75.5, CH
26 69.1, CH 82.1, CH 76.0, CH
29 68.2, CH 81.8, CH 75.6, CH
30 68.5, CH 81.4, CH 75.9, CH
31 68.4, CH 81.0, CH 76.6, CH
32 68.8, CH 82.4, CH 759, CH
33 68.3, CH 81.0, CH 76.4, CH
34 68.6, CH 82.4, CH 75.7, CH
36 68.2, CH 81.6, CH 75.2,CH
37 68.8, CH 80.4, CH 75.8, CH

aSolvent: CDClL.
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Figure S2. *C NMR (100 MHz, Chloroform-d) spectrum of compound 10.
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Figure S3. HR-ESI-MS spectrum of compound 10.
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Figure S4. 'H NMR (400 MHz, Chloroform-d) spectrum of compound 11.
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Figure S6. 1D NOE spectrum of compound 11
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Figure S7. HR-ESI-MS spectrum of compound 11.
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Figure S10. 1D NOE spectrum of compound 12.
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Figure S11. HR-ESI-MS spectrum of compound 12.
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Figure S12. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 13.
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Figure S15. HR-ESI-MS spectrum of compound 13.
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Figure S16. 'H NMR (400 MHz, Chloroform-d) spectrum of compound 14.
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Figure S18. 1D NOE spectrum of compound 14
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Figure S19. HR-ESI-MS spectrum of compound 14.
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Figure S20. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 15.
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Figure 523. HR-ESI-MS spectrum of compound 15.
SHAO-NMR—4025-5-1H. 3. L. 1r o]
SHAO-WR-4025-5-18 o
A
%-—1-—1-—100\0\000\0000[“‘{)"1”1(‘1-—1:E-hhvmh@-ﬂohlel‘“‘--—‘iﬂ\rﬁﬁ"ﬁ'f‘lf‘lﬁlDDODI[‘)V’)V
dnninmITIIaaamaaamniddo ST TIIooTIEaincocownnaaoT T
B e e e e e e e o e e o e e Ll S S S S S s Ve R e I P PR TP - . - I I M T B B I R A
— - —— —— —
] 1
1
r
‘JII ” | \\’
i
— I T Y T RS
¥ R s e I N
wy o N Oy S o= O ™ on o0 W Oy OO
o S-S aaagee 9299 S S 29 aa
(=] — O OO0 O [ B e | — = Ol
2.0 1.5 1.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 35 30 25 20 L5 L0 0.5 0.0
fl (ppm)

Figure S24. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 16.
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Figure 525. 3C NMR (125 MHz, Chloroform-d) spectrum of compound 16.
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Figure S26. 1D NOE spectrum of compound 16



4 #1443 RT:19.17 AV:1 NL: 7.69E3
T: FTMS + p ESI Full ms [180.00-1000.00]

467.2057
Ca7Hay O7=467.2064
1004 -1.6519 ppm
95
907
857
80;
75:
70E
657
607
55% 4691828 470.1500
503 466.0349
El 465.0422
45
403
357
307
257 468.2081 4741073 476.0562
E| 464.8939
203 1
153 .
El 467.0393 4723480 474.2669
10 i
53
c:HH“H“HWHWHH“WHHUHW‘ R e e e
465 466 467 468 469 470 471 472 473 474 475 476
miz
Figure 527. HR-ESI-MS spectrum of compound 16.
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Figure S28. 'H NMR (400 MHz, Chloroform-d) spectrum of compound 17.
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Figure S30. HR-ESI-MS spectrum of compound 17.
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Figure S32. 3C NMR (100 MHz, Chloroform-d) spectrum of compound 18.
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Figure $33. HR-ESI-MS spectrum of compound 18.
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Figure S34. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 19.
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Figure $35. 3C NMR (100 MHz, Chloroform-d) spectrum of compound 19.
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Figure S36. HR-ESI-MS spectrum of compound 19.
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Figure S37. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 20.
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Figure S38. °C NMR (100 MHz, Chloroform-d) spectrum of compound 20.
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Figure $39. HR-ESI-MS spectrum of compound 20.
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Figure S41. °C NMR (100 MHz, Chloroform-d) spectrum of compound 21.
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Figure S42. HR-ESI-MS spectrum of compound 21.
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Figure S44. *C NMR (100 MHz, Chloroform-d) spectrum of compound 22.
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Figure 545. HR-ESI-MS spectrum of compound 22.
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Fgure S46. 'H NMR (400 MHz, Chloroform-d) spectrum of compound 23.
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Figure S47. 3C NMR (100 MHz, Chloroform-d) spectrum of compound 23.
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Figure S48. 1D NOE spectrum of compound 23
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Figure S49. HR-ESI-MS spectrum of compound 23.
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Figure S50. 'H NMR (400 MHz, Chloroform-d) spectrum of compound 24.
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Figure S51. *C NMR (100 MHz, Chloroform-d) spectrum of compound 24.
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Figure S52. 1D NOE spectrum of compound 24
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Figure S53. HR-ESI-MS spectrum of compound 24.
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Figure S54. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 25.
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Figure S55. °*C NMR (100 MHz, Chloroform-d) spectrum of compound 25.
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Figure S56. 1D NOE spectrum of compound 25



3#1044 RT: 1398 AV:1 NL:5.22E3
T: FTMS +p ESI Full ms [180.00-1000.00]

447.1687

447.2026
C24 Ha1 Og =447.2013
2.7535 ppm

[ R CRY
S o o a &
oD T b T

o

LB e R b e Ly Myt ) Ml Al MAads s ey M Ml s L s e el Mt atd s s b s e M s ) Ll e A A el et Ll Al e |
447.00 447.02 447.04 447.06 447.08 447.10 447.12 447.14 447.16 447.18 447.20 447.22 447.24 447.26 447.28 447.30

miz

Figure S57. HR-ESI-MS spectrum of compound 25.
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Figure S58. 'H NMR (400 MHz, Chloroform-d) spectrum of compound 26.
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Figure S60. 1D NOE spectrum of compound 26
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Figure S61. HR-ESI-MS spectrum of compound 26.
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Figure S62. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 27.
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Figure S63. °*C NMR (100 MHz, Chloroform-d) spectrum of compound 27.
5#1228 RT:16.97 AV:1 NL: 3.10E3
T: FTMS + p ESI Full ms [180.00-1000.00]
461.2714
467.1817
C24H32 07 Cl=467.1831
-3.0091 ppm
473.1742
461.0167
1466.1220 470.1494
464.8933
465.3042
462.1445
L e | S ——
461 462 463 464 465 466 467 468 469 470 471 472 473 474
miz

Figure S64. HR-ESI-MS spectrum of compound 27.
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Figure S66. °C NMR (100 MHz, Chloroform-d) spectrum of compound 28.
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Figure S67. 1D NOE spectrum of compound 28
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Figure S68. HR-ESI-MS spectrum of compound 28.
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Figure S69. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 29.
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Figure S70. °C NMR (125 MHz, Chloroform-d) spectrum of compound 29.
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Figure S71. 1D NOE spectrum of compound 29.
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Figure S72. HR-ESI-MS spectrum of compound 29.
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Figure S73. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 30.
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Figure S74. 3C NMR (100 MHz, Chloroform-d) spectrum of compound 30.



9 8 7 6 5 4 3 2 1 0 -1 -2
f1 (ppm)
Figure S75. 1D NOE spectrum of compound 30
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Figure S76. HR-ESI-MS spectrum of compound 30.
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Figure S78. °C NMR (100 MHz, Chloroform-d) spectrum of compound 31.
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Figure S79. 1D NOE spectrum of compound 31
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Figure S80. HR-ESI-MS spectrum of compound 31.
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Figure 583. HR-ESI-MS spectrum of compound 32.
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Figure S84. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 33.
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Figure S85. 3C NMR (100 MHz, Chloroform-d) spectrum of compound 33.
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Figure S86. HR-ESI-MS spectrum of compound 33.
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Figure S87. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 34.
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Figure 589. HR-ESI-MS spectrum of compound 34.
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Figure S90. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 35.
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Figure S91. 3C NMR (100 MHz, Chloroform-d) spectrum of compound 35.
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Figure S92. HR-ESI-MS spectrum of compound 35.
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Figure S93. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 36.
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Figure S94. *C NMR (100 MHz, Chloroform-d) spectrum of compound 36.
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Figure S95. HR-ESI-MS spectrum of compound 36.
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Figure S96. '"H NMR (400 MHz, Chloroform-d) spectrum of compound 37.
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Figure S97. °C NMR (100 MHz, Chloroform-d) spectrum of compound 37.
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Figure S98. HR-ESI-MS spectrum of compound 37.
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