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1. General information.

All compounds were fully characterized by spectroscopic data. The NMR spectra
were recorded on a DRX600 (*H: 600 MHz, *C: 150 MHz), chemical shifts (5) are
expressed in ppm, and J values are given in Hz, and deuterated CDCls and DMSO-ds
were used as solvent. The reactions were monitored by thin layer chromatography (TLC)
using silica gel GFzs4. The melting points were determined on XT-4A melting point
apparatus and are uncorrected. HRMs were performed on an Agilent LC/MS TOF
instrument.

All chemicals and solvents were used as received without further purification unless
otherwise stated. Column chromatography was performed on silica gel (200—-300 mesh).

Enaminones 1 were prepared according to the literature?, iodonium ylides 2 were
prepared according to the literature?. Other reagents were purchased from Energy
Chemical and Adamas-beta®.
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2. Optimization of reaction conditions.

Table S1. Optimization of the cascade [3+2] cyclization reaction conditions.®
Ph
@ 0 0

Y oo Ph%hﬁe
Ar = 4-MeCgHy Me
1a '}‘H 2a 3a '}‘ OH
Ar Me Me Ar

Entry Catalyst Additive Solvent T  Atmosphere Yield

(mol%) (eq.) O (%)
1 [Cp'RhCL]2 (2.5) Ag0O (1.0) CH3NO, 40 Air 73
2 [Cp'RuClL]> (2.5) AgO (1.0) CH3NO:2 40 Air 80
3 [Cp'IrCL] (2.5)  AgO (1.0) CH3NO, 40 Air 53
4 [Cp'RuClL]> (2.5) AgCO;(1.0) CH3NO, 40 Air 70
5 [Cp'RuCl]> (2.5) AgBF4(1.0) CH3NO, 40 Air 56
6 [CpRuCl]> (2.5) AgSbFe(1.0) CH3NO> 40 Air 49
7 [Cp'RuCl]2 (2.5) AgOTf(1.0) CH3NO, 40 Air 48
8 [Cp'RuClL]> (2.5) AgOAc(1.0) CH3NO, 40 Air 31
9 [Cp'RuCl]> (2.5) AgNO;(1.0) CH3NO, 40 Air 25
10 [Cp'RuCl]> (2.5) AgF (1.0) CH3;NO2 40 Air trace
11 [Cp*RuClz]2 (2.5) AgTFA(1.0) CH3NO2 40 Air n.d.
12 [Cp*RuClz]> (2.5) AgVOs3(1.0) CH3NO2 40 Air trace
13 [Cp*RuCLl]2 (2.5) Ag0 (1.0) DCM 40 Air 47
14 [Cp*RuCL]> (2.5) AgO (1.0) EA 40  Air 44
15 [Cp*RuClz]2 (2.5) AgO (1.0) Toluene 40 Air 32
16 [Cp*RuCLl]> (2.5) AgO (1.0) DCE 40  Air 23
17 [Cp*RuClz]2 (2.5) AgO (1.0) Acetone 40 Air 20
18 [Cp*RuCLl]> (2.5) AgO (1.0) THF 40  Air n.r.
19 [Cp*RuCl]2 (2.5) Ag0 (1.0) MeOH 40 Air n.d.
20 [Cp*RuClz]2 (2.5) Ag0 (1.0) PhCl 40  Air trace
21 [Cp*RuCLl]2 (2.5) AgO (1.0) DMF 40  Air n.d.
22 [Cp*RuClz]2 (2.5) Ag0 (1.0) PhCF3 40  Air trace
23 [Cp*RuCLl]2 (2.5) Ag0 (1.0) CH3;NO2 rt  Air 68
24 [Cp*RuCL]> (2.5) AgO (1.0) CH3;NO2 60  Air 66
25 [Cp*RuCl]2 (2.5) AgO (1.0) CH3;NO2 80  Air n.d.
26 [Cp*RuCL]> (2.5) AgO (1.0) CH3NO2 40 O 74
27 [Cp*RuCl]2 (2.5) AgO (1.0) CH3NO2 40 N2 70
28 [Cp*RuCL]> (2.5) AgO (1.0) CH3NO; 40 4AMS 53
29 [Cp*RuCl]2 (2.5) Ag0 (1.0) CH3NO; 40 H20 78
30 [Cp*RuCl]> (2.5) Ag0 (0.8) CH3;NO2 40 Air 77
31 [Cp*RuCl]2 (2.5) AgO (1.0) CH3;NO2 40 Air 80
32 [Cp*RuCl]> (2.5) AgO (1.5) CH3;NO2 40 Air 84
33 [Cp*RuCl]2 (2.5) Ag0 (2) CH3;NO2 40 Air 82
34 [Cp*RuCL]> (1.5) AgO (1.5) CH3;NO2 40 Air 76
35 [Cp*RuCLl]2 (2.0) AgO (1.5) CH3NO:2 40 Air 84
36 [Cp*RuCh]2 (3) AgO (1.5) CH3;NO2 40 Air 82
37 - Ag0O (1.5) CH3NO:2 40 Air 18
38 [Cp*RuCl]2 (2.5) - CH3;NO2 40 Air 23

“Reacion conditions: 1a (0.5 mmol), 2a (1 mmol), catalyst and catalyst in 2 ml
of solvent for 12h. *Isolated yield.



3. General procedure.

3.1 Synthesis of 3a,7a-dihydroxy indoles 3.

Q @ 03
1 [CP*RUCl, (2.0 mol%) g1 HO
RN+ OO Ag0 (15 eq.) Wat®
NN ‘2 4
RZ “NH \ MeNO,, 40 °C, 12 h R R
53 R4 3 OH
1 R 2 3 R

Enaminones 1 (0.5 mmol), iodonium ylides 2 (1.0 mmol), [Cp"RuCl2]. (2.0 mol%),
Ag20 (0.75 mmol) and MeNO> (2.0 mL) were charged into a 10 mL Ace Glass pressure
tubes, and the mixture was stirred at 40 °C for 12.0 h until enaminones were completely
consumed. The mixture was cooled to room temperature, and then EtOAc (15 mL %2)
were added. The organic phase was washed with water (10 mL), dried over Na;SOs,
concentrated and purified by flash column chromatography to afford 3a,7a-dihydroxy
indoles 3.

3.2 Gram-scale synthesis of 3a,7a-dihydroxy indole 3w.

[Cp* RuCI2]2 (2.0 mol%) HO
|
o ;
NH CH3NO,, 40 °C, 12 h

0,
Me Me 3w, 80/ Pn (50mmo| 151g)

Enaminone 1w (5 mmol), iodonium ylide 2a (10 mmol), [Cp RuCl2]2 (2.0 mol%),
Ag20 (7.5 mmol) and MeNO- (20 mL) were charged into a 100 mL Ace Glass pressure
tubes, and the mixture was stirred at 40 °C for 12.0 h until enaminone were completely
consumed. The mixture was cooled to room temperature, and then EtOAc (15 mL %< 2)
were added. The organic phase was washed with water (10 mL), dried over NazSOs,
concentrated and purified by flash column chromatography to afford 3a,7a-dihydroxy
indole 3w.

3.3 Further transformations for the construction of 1H-pyrrol-3-ol carboxylate

derivatives.
O O o}
R H,SO, (1.0 eq.) R OH i
.0 eq.
7 Me 12504 q ) OH
R2 Me Dbcmrt R | Me
30 min N
3 RsoH g3 4 Me

3a,7a-Dihydroxy indoles 3 (0.2 mmol), concentrated sulfuric acid (0.2 mmol, w 95%),
and DCM (2.0 mL) were charged into a 10 mL Ace Glass pressure tubes, and the
mixture was stirred at room temperature for 20~30 min until 3 were completely
consumed. The mixture was cooled to room temperature, and then EtOAc (15 mL %< 2)
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were added. The organic phase was washed with water (10 mL), dried over Na>SOs,
concentrated and purified by flash column chromatography to afford 1H-pyrrol-3-ol
carboxylate derivatives 4a-4c.

3.4 H/D Exchange experiment.
0 0

0,
| [CP*RUCI,], (2.0 mol%) D 20%
Ag,0 (1.5 eq.) |
NH ND 40%
MeNO,, 40 °C, 12 h
1a D,0 (2.0 eq.) 1a-D

Me Me

Enaminone 1a (0.5 mmol), [Cp"RuClz]2 (2.0 mol%), Ag.0O (0.75 mmol), MeNO; (2.0
mL) and D20 (1.0 mmol) were charged into a 10 mL Ace Glass pressure tubes, and the
mixture was stirred at 40 °C for 12.0 h until enaminones were completely consumed.
The mixture was cooled to room temperature, and then EtOAc (15 mL =2) were added.
The organic phase was washed with water (10 mL), dried over Na2SOs, concentrated
and purified by flash column chromatography to afford enaminone la/la-D.
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3.5 180 labeling experiment.
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0 P (Cp"RUCH], (2.0 mol%) o Q T :

Ph + O o Ag,0 (1.5 eq.) Ph—XHO " ! ratio of 1°0/'°0-3a 9%;

| . / © | ratio of 1°0/'°0-3a 57%; !

1a NH 2a CH3NO,, 40 °C, 12 h N Me ' ratio of '80/'80-3a 34%; |
Ar

;. OH

Me Me H,'%0 (2.0 eq.) Ar L
Ar = 4-MeCgH, 3a, 78%

Enaminone 1a (0.25 mmol), iodonium ylide 2a (0.5 mmol), [Cp RuCl;]z (2.0 mol%),
Ag20 (0.37 mmol), H,*80 (0.5 mmol) and MeNO> (2.0 mL) were charged into a 10 mL
Ace Glass pressure tubes, and the mixture was stirred at 40 °C for 12.0 h until
enaminone were completely consumed. The mixture was cooled to room temperature,
and then EtOAc (15 mL x2) were added. The organic phase was washed with water
(10 mL), dried over Na»>SOs, concentrated and purified by flash column
chromatography to afford 3a,7a-dihydroxy indole 3a. The 80 content in the structure
was identified by HRMS.

Peak List

m/z z |Abund .

392.1861 1 [259058.2 o
393.1888 | 1 70692.09 kel | G e | S e
394.1897 1 [1593049.5 " " °
395.1937 1 [463857.13 .
396.1945 1 [954661.19 | C?;3i50r33221132?6 C?;Eiéorsgi41zaggg °?Ji‘i$°’3326133‘é1 )

3.6 The mechanistic investigation.
With regard to standard conditions, the intermediate V in the Scheme 4 was successfully

detected by HRMS during the crude reaction mixture.

X105 [+EST Scan (rt: 0.093-0.987 min, 55 scans) Frag=175.0V zms-T-2.d Subtract
1
3.8 374. 1754
3.6 —  cacdrorazas
3.4 found, 374.1754.
3.2 o Me
34 o]
2.8 Me
: =
2.6
2.4 3, O
2.2 N
2]
1.8
1.6
1.4 Me
1.2
N 375. 1786
0.8
0.6
0.4
oo 376. 1819
.07 | 377.1923 380. 1596 382. 1450 384. 2135
' 366 367 368 369 370 371 372 373 874 375 376 317 378 379 3850 381 382 383 384 385

Counts vs. Mass—to-Charge (m/z)
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4. Spectroscopic data.

3-Benzoyl-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-hexahydro-4H-

indol-4-one (3a)
O O
856!
/ Me
N OH e

Me

Vpetroleum ether/VEthyl acetate = 1:2, Rf = 0.2; White solid: 165 mg (84%); mp = 147-148 °C;
'H NMR (600 MHz, DMSO-ds) J = 7.67-7.65 (m, 3H, ArH+C=CH), 7.52-7.46 (m,
3H, ArH), 7.35-7.33 (m, 2H, ArH), 7.15-7.13 (m, 2H, ArH), 6.43 (s, 1H, OH), 5.56 (s,
1H, OH), 2.61 (s, 1H, CH>), 2.27 (s, 3H, ArCHs), 2.16-1.90 (m, 3H, CH>), 0.98 (s, 3H,
CCHs), 0.84 (s, 3H, CCHs3); °C NMR (150 MHz, DMSO-ds) 6 = 206.6, 187.5, 150.3,
139.9,136.5, 134.4,131.2,129.9, 129.9, 128.8, 128.1, 128.6, 128.6, 121.9, 121.9, 118.5,
102.9, 83.5, 51.3, 48.1, 35.4, 32.0, 25.7, 20.9; HRMS (TOF ES+): m/z calcd for
C24H26NO4 [(M+H)*], 392.1856, found, 392.1861.

3a,7a-Dihydroxy-3-(4-methoxybenzoyl)-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3b)

O O
MeO HQ,
Me
/N Me
OH

Me

Vpetroleum ether/ VEthyl acetate = 1:2, Rt = 0.2; Yellow solid: 173 mg (82%); mp = 97-98 °C; *H NMR (600
MHz, DMSO-dg) 6 = 7.69 (d, J = 7.4 Hz, 2H, ArH), 7.67 (s, 1H, C=CH), 7.36 (d, J = 8.0 Hz, 2H,
ArH), 7.15 (d, J = 8.0 Hz, 2H, ArH), 7.00 (d, J = 8.2 Hz, 2H, ArH), 6.39 (s, 1H, OH), 5.52 (s, 1H,
OH), 3.82 (s, 3H, ArOCHs), 2.61 (d, J = 11.8 Hz, 1H, CH>), 2.28 (s, 3H, ArCHj3), 2.15(d, J =11.9
Hz, 1H, CHy), 2.04 (d, J = 14.3 Hz, 1H, CH>), 1.90 (d, J = 14.3 Hz, 1H, CH>), 0.98 (s, 3H, CCH3),
0.84 (s, 3H, CCHs); *C NMR (150 MHz, DMSO-ds) 6 = 206.7, 186.5, 161.9, 149.5, 136.7, 134.2,
132.3, 130.7, 130.7, 129.9, 129.9, 121.7, 121.7, 118.6, 114.0, 114.0, 102.7, 83.7, 55.8, 51.3, 48.0,
35.4, 32.1, 25.7, 20.9; HRMS (TOF ES+): m/z calcd for CasH2sNOs [(M+H)*], 422.1962, found,
422.1965.

3a,7a-Dihydroxy-6,6-dimethyl-3-(4-methylbenzoyl)-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3c)
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O O
Me HO
Me
/N Me

OH

Me

Vpetroleum ether/VEthyl acetate = 1:2, Rt = 0.2; White solid: 166 mg (81%); mp = 179-180 °C; 'H NMR
(600 MHz, DMSO-dg) 6 = 7.66 (s, 1H, C=CH), 7.57 (d, J = 7.4 Hz, 2H, ArH), 7.33 (d, J = 7.5 Hz,
2H, ArH), 7.27 (d, J = 7.6 Hz, 2H, ArH), 7.15 (d, J = 7.9 Hz, 2H, ArH), 6.42 (s, 1H, OH), 5.54 (s,
1H, OH), 2.61 (d, J = 11.3 Hz, 1H, CH>), 2.36 (s, 3H, ArCHj3), 2.27 (s, 3H, ArCHs), 2.15 (d, J =
12.1 Hz, 1H, CHy), 2.05 (d, J = 14.0 Hz, 1H, CH), 1.91 (d, J = 14.3 Hz, 1H, CH), 0.98 (s, 3H,
CCHa), 0.84 (s, 3H, CCHs3); 3C NMR (150 MHz, DMSO-dg) 6 = 206.7, 187.4, 145.0, 141.2, 137.2,
136.6, 134.4,129.9, 129.9, 129.4, 129.4, 128.7,128.7, 121. 8, 121. 8, 118.5, 102.8, 83.6, 51.2, 48.1,
35.4, 32.0, 25.7, 21.5, 20.9; HRMS (TOF ES+): m/z calcd for C2sH2sNO4 [(M+H)*], 406.2013,
found, 406.2018.

3-(4-Ethylbenzoyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3d)

O O
Et HO
Me
/N Me

OH

Me

Vpetroleum ether/ VEthyl acetate = 1:2, R = 0.2; White solid: 166 mg (79%); mp = 157-158 °C; 'H NMR
(600 MHz, DMSO-dg) 6 = 7.68 (s, 1H, C=CH), 7.60 (d, J = 7.8 Hz, 2H, ArH), 7.35 (d, J = 8.1 Hz,
2H, ArH), 7.30 (d, J = 7.8 Hz, 2H, ArH), 7.15 (d, J = 8.0 Hz, 2H, ArH), 6.41 (s, 1H, OH), 5.54 (s,
1H, OH), 2.66 (g, J = 7.6 Hz, 2H, CH»), 2.61 (d, J = 11.9 Hz, 1H, CHy), 2.27 (s, 3H, ArCHj3), 2.15
(d, J=11.8 Hz, 1H, CHy), 2.05 (d, J = 14.1 Hz, 1H, CH>), 1.91 (d, J = 14.1 Hz, 1H, CH>), 1.20 (t,
J =7.7 Hz, 3H, CCHg), 0.98 (s, 3H, CCH3), 0.84 (s, 3H, CCHg); *C NMR (150 MHz, DMSO-ds)
0=206.7,187.3, 149.9, 147.3, 137.4, 136.6, 134.3, 129.9, 129.9, 128.8, 128.8, 128.2, 128.2, 121.8,
121.8, 118.6, 102.8, 83.6, 51.3, 48.1, 35.4, 32.1, 28.5, 25.7, 20.9, 15.9; HRMS (TOF ES+): m/z
calcd for CasHzoNO4 [(M+H)*], 420.2169, found, 420.2174.

3-(4-(Dimethylamino)benzoyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-
1,3a,5,6,7,7a-hexahydro-4H-indol-4-one (3e)

Me O O
;N HO
Me / Me
Me
N OH
Me
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Vpetroleum ether/ VEthyl acetate = 2:1, Rf = 0.2; Yellow solid: 152 mg (70%); mp = 169-170 °C; *H NMR
(600 MHz, DMSO-dg) 6 = 7.65 (s, 1H, C=CH), 7.58 (d, J = 8.3 Hz, 2H, ArH), 7.33 (d, J = 8.0 Hz,
2H, ArH), 7.14 (d, J = 8.0 Hz, 2H, ArH), 6.72 (d, J = 8.5 Hz, 2H, ArH), 6.32 (s, 1H, OH), 5.43 (s,
1H, OH), 2.97 (s, 6H, NCH3), 2.60 (d, J = 11.8 Hz, 1H, CHJy), 2.27 (s, 3H, ArCHs), 2.14 (d, J = 11.6
Hz, 1H, CH>), 2.02 (d, J = 14.2 Hz, 1H, CH>), 1.85 (d, J = 14.1 Hz, 1H, CH>), 0.96 (s, 3H, CCH3),
0.83 (s, 3H, CCHs3); 3C NMR (150 MHz, DMSO-ds) 6 = 206.8, 186.3, 152.7, 148.1, 137.0, 133.9,
130.5, 130.5, 129.9, 129.9, 126.8, 121.4, 121.4, 118.8, 111.4, 111.4, 102.3, 83.9, 51.3, 48.0, 40.2,
40.2, 35.3, 32.1, 25.7, 20.9; HRMS (TOF ES+): m/z calcd for CasH31N2O4 [(M+H)*], 435.2278,
found, 435.2280.

3-(4-Fluorobenzoyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3f)

O O
F HO
Me
/ Me
N

OH

Me

Vpetroleum ether/VEthyl acetate = 1:2, Rt = 0.2; White solid: 161 mg (78%); mp = 142-143 °C; *H NMR
(600 MHz, DMSO-dg) 0 = 7.76-7.73 (m, 2H, ArH), 7.71 (s, 1H, C=CH), 7.36 (d, J = 8.1 Hz, 2H,
ArH), 7.27 (t, J = 8.7 Hz, 2H, ArH), 7.15 (d, J = 8.0 Hz, 2H, ArH), 6.44 (s, 1H, OH), 5.56 (s, 1H,
OH), 2.62 (d, J = 11.8 Hz, 1H, CHy), 2.27 (s, 3H, ArCHs), 2.14 (d, J = 11.6 Hz, 1H, CH>), 2.05 (d,
J=14.2 Hz, 1H, CHy), 1.93 (d, J = 14.1 Hz, 1H, CHy), 0.98 (s, 3H, CCH3), 0.84 (s, 3H, CCH3); 1°C
NMR (150 MHz, DMSO-dg) ¢ = 206.6, 186.2, 164.0 (C—F, J = 247.8 Hz), 150.5, 136.4 (C-F, J =
45Hz), 1345, 131.2 (C-F, J=8.9 Hz), 131.2 (C-F, J=8.9 Hz), 129.9, 129.9, 121.9, 121.9, 118.3,
115.7 (C-F, J =21.5 Hz), 115.7 (C-F, J = 21.5 Hz), 102.9, 83.5, 51.2, 48.0, 35.4, 32.0, 25.7, 20.9;
HRMS (TOF ES+): m/z calcd for CasH2sFNO4 [(M+H)*], 410.1762, found, 410.1765.

3-(4-Bromobenzoyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (39)

O O
Br HO
Me
/N Me

OH

Me

Vpetroleum ether/ VEthyl acetate = 1:1, Ry = 0.2; Yellow solid: 189 mg (80%); mp = 157-158 °C; *H NMR
(600 MHz, DMSO-dg) 6 = 7.73 (s, 1H, C=CH), 7.67-7.59 (m, 4H, ArH), 7.36 (d, J = 7.8 Hz, 2H,
ArH), 7.15 (d, J = 8.1 Hz, 2H, ArH), 6.45 (s, 1H, OH), 5.58 (s, 1H, OH), 2.62 (d, J = 11.7 Hz, 1H,
CHy), 2.27 (s, 3H, ArCHs3), 2.14 (d, J = 12.0 Hz, 1H, CHy), 2.06 (d, J = 14.3 Hz, 1H, CH,), 1.93 (d,
J=14.2 Hz, 1H, CH), 0.98 (s, 3H, CCH3), 0.84 (s, 3H, CCHj3); 1*C NMR (150 MHz, DMSO-dg) 6
= 206.6, 186.3, 150.7, 139.0, 136.4, 134.6, 131.8, 131.8, 130.7, 130.7, 129.9, 129.9, 124.7, 121.9,
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121.9, 118.2, 103.0, 83.4, 51.2, 48.1, 35.4, 32.0, 25.7, 20.9; HRMS (TOF ES+): m/z calcd for
CasH2sBINO, [(M+H)*], 470.0961, found, 470.0967.

3a,7a-Dihydroxy-6,6-dimethyl-1-(p-tolyl)-3-(4-(trifluoromethyl)benzoyl)-
1,3a,5,6,7,7a-hexahydro-4H-indol-4-one (3h)

O O
FsC HO
Me
/N Me

OH

Me

Vpetroleum ether/ VEthyl acetate = 1:2, Rf = 0.2; Yellow solid: 177 mg (77%); mp = 188-189 °C; *H NMR
(600 MHz, DMSO-dg) 6 = 7.86 (d, J = 8.0 Hz, 2H, ArH), 7.82 (d, J = 8.1 Hz, 2H, ArH), 7.78 (s, 1H,
C=CH), 7.38 (d, J = 8.3 Hz, 2H, ArH), 7.16 (d, J = 8.0 Hz, 2H, ArH), 6.49 (s, 1H, OH), 5.65 (s, 1H,
OH), 2.65 (d, J = 11.8 Hz, 1H, CHy), 2.28 (s, 3H, ArCHj3), 2.16 (d, J = 11.8 Hz, 1H, CHy>), 2.08 (d,
J=14.3 Hz, 1H, CHy), 1.97 (t, J = 14.9 Hz, 1H, CH), 1.00 (s, 3H, CCHs3), 0.85 (s, 3H, CCH3); °C
NMR (150 MHz, DMSO-ds) 0 = 206.5, 186.2, 151.3, 143.7, 136.3, 134.7, 129.9, 129.9, 129.4, 129.4,
125.8,125.8, 125.7, 124.5 (C-F, J = 272.5 Hz), 122.1, 122.1, 118.2, 103.2, 83.3, 51.3, 48.1, 35.4,
32.0, 25.71, 20.9; HRMS (TOF ES+): m/z calcd for CosHasFsNO. [(M+H)*], 460.1730, found,
460.1740.

3a,7a-Dihydroxy-6,6-dimethyl-3-(4-nitrobenzoyl)-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3i)

O O
O,N HO
Me
/N Me

OH

Me

Vpetroleum ether/ VEthyl acetate = 1:1, R = 0.2; Yellow solid: 171 mg (78%); mp = 168-169 °C; *H NMR
(600 MHz, DMSO-dg) 6 = 8.29 (d, J = 8.2 Hz, 2H, ArH), 7.89 (d, J = 8.3 Hz, 2H, ArH), 7.78 (s, 1H,
C=CH), 7.38 (d, J = 8.1 Hz, 2H, ArH), 7.16 (d, J = 8.0 Hz, 2H, ArH), 6.53 (s, 1H, OH), 5.68 (s, 1H,
OH), 2.66 (d, J = 11.8 Hz, 1H, CHy), 2.28 (s, 3H, ArCHj3), 2.16 (d, J = 11.7 Hz, 1H, CHy), 2.09 (d,
J=14.2 Hz, 1H, CHy), 1.97 (d, J = 14.0 Hz, 1H, CHy), 1.01 (s, 3H, CCH3), 0.86 (s, 3H, CCH3); 13C
NMR (150 MHz, DMSO-ds) ¢ = 206.4, 185.6, 151.7, 148.8, 145.8, 136.2, 134.9, 129.9, 129.9, 129.9,
129.9,124.0,124.0,122.1,122.1,118.3,103.4,83.2,51.3,48.1, 35.4, 32.0, 25.7, 20.9; HRMS (TOF
ES+): m/z calcd for Ca4H2sN20g [(M+H)*], 437.1707, found, 437.1720.

3a,7a-Dihydroxy-6,6-dimethyl-3-(4-(methylsulfonyl)benzoyl)-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3j)
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Me

Vpetroleum ether/VEthyl acetate = 1:1 Rf = 0.2; Yellow solid: 146 mg (62%); mp = 142-143 °C; 'H NMR
(600 MHz, DMSO-dg) 6 = 7.99 (d, J = 7.9 Hz, 2H, ArH), 7.88 (d, J = 7.9 Hz, 2H, ArH), 7.76 (s, 1H,
C=CH), 7.37 (d, J =8.0 Hz, 2H, ArH), 7.15 (d, J = 8.0 Hz, 2H, ArH), 6.49 (s, 1H, OH), 5.64 (s, 1H,
OH), 3.26 (s, 3H, CH3), 2.64 (d, J = 12.0 Hz, 1H, CHz), 2.27 (s, 3H, ArCHj3), 2.15 (d, J = 11.6 Hz,
1H, CHy), 2.07 (d, J = 14.3 Hz, 1H, CH>), 1.95 (d, J = 14.2 Hz, 1H, CH>), 0.99 (s, 3H, CCH3), 0.84
(s, 3H, CCHs); °C NMR (150 MHz, DMSO-ds) 6 = 206.5, 186.0, 151.4, 144.4, 142.5, 136.2, 134.8,
129.9, 129.9, 129.4, 129.4, 127.6, 127.6, 122.1, 122.1, 118.2, 103.3, 83.3, 51.2, 48.1, 43.9, 35.5,
32.0, 25.7, 20.9; HRMS (TOF ES+): m/z calcd for CosH2sNOeS [(M+H)*], 470.1632, found,
470.1644.

3-Cinnamoyl-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-hexahydro-
4H-indol-4-one (3K)

O O
N\—4Ho
Me
/
N Me
OH
Me

Vpetroleum ether/VEthyl acetate = 1:1, Rf = 0.2; Yellow solid: 173 mg (83%); mp = 197-198°C; '*H NMR
(600 MHz, DMSO-dg) 6 = 8.65 (s, 1H, C=CH), 7.78 (d, J = 7.4 Hz, 2H, ArH), 7.66 (d, J = 15.5 Hz,
1H, C=CH), 7.48-7.43 (m, 6H, ArH+C=CH), 7.41-7.38 (m, 2H, ArH), 7.22 (d, J = 8.1 Hz, 2H,
ArH), 6.45 (s, 1H, OH), 5.48 (s, 1H, OH), 2.54 (d, J = 12.0 Hz, 1H, CHy), 2.31 (s, 3H, ArCHj),
2.14-2.09 (m, 2H, CHy), 1.80 (d, J = 14.0 Hz, 1H, CH), 0.96 (s, 3H, CCH3), 0.84 (s, 3H, CCH3);
13C NMR (150 MHz, DMSO-ds) 6 = 206.7, 180.8, 148.7, 138.7, 136.8, 135.8, 134.1, 130.0, 129.9,
129.9, 129.2, 129.2, 128.7, 128.7, 124.0, 122.0, 121.1, 121.1, 103.1, 83.1, 51.2, 48.1, 35.6, 32.0,
25.7, 20.9; HRMS (TOF ES+): m/z calcd for C26H2sNO4 [(M+H)*], 418.2013, found, 418.2028.

3-(2-Naphthoyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3I1)

Me
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Vpetroleum ether/ VEthyl acetate = 1:2, Rf = 0.2; Yellow solid: 158 mg (71%); mp = 119-120 °C; *H NMR
(600 MHz, DMSO-dg) ¢ = 8.31 (s, 1H, C=CH), 8.10 (d, J = 7.9 Hz, 1H, ArH), 7.97 (t, J = 7.2 Hz,
2H, ArH), 7.83 (s, 1H, ArH), 7.71 (d, J = 8.5 Hz, 1H, ArH), 7.63-7.55 (m, 2H, ArH), 7.36 (d, J =
8.1 Hz, 2H, ArH), 7.13 (d, J = 8.1 Hz, 2H, ArH), 6.45 (s, 1H, OH), 5.62 (s, 1H, OH), 2.68 (d, J =
12.0 Hz, 1H, CHy), 2.26 (s, 3H, ArCH3), 2.18 (d, J = 11.9 Hz, 1H, CHy), 2.08 (d, J = 14.3 Hz, 1H,
CHy), 1.97 (d, J=13.9 Hz, 1H, CH,), 1.01 (s, 3H, CCHs3), 0.86 (s, 3H, CCH3); 13C NMR (150 MHz,
DMSO-ds) 0 = 206.7, 187.4, 150.7, 137.2, 136.6, 134.5, 134.4, 132.7, 129.9, 129.9, 129.6, 128.8,
128.4,128.0,127.9,127.0, 125.7,121.9,121.9, 118.7, 103.0, 83.6, 51.3, 48.1, 35.5, 32.1, 25.7, 20.9;
HRMS (TOF ES+): m/z calcd for CasH2sNO4 [(M+H)*], 442.2013, found, 442.2022.

3-([1,1'-Biphenyl]-4-carbonyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3m)

O O
(OO
Me
pB
OH

Me

Vpetroleum ether/ VEthyl acetate = 1:2, Rf = 0.2; Yellow solid: 165 mg (72%); mp = 180-181 °C; *H NMR
(600 MHz, DMSO-dg) 6 = 7.78-7.76 (m, 5H, ArH+C=CH), 7.74 (d, J = 7.7 Hz, 2H, ArH), 7.51 (t,
J=7.6Hz, 2H, ArH), 7.42 (t, J = 7.4 Hz, 1H, ArH), 7.38 (d, J = 8.1 Hz, 2H, ArH), 7.16 (d, J = 8.1
Hz, 2H, ArH), 6.46 (s, 1H, OH), 5.59 (s, 1H, OH), 2.65 (d, J = 11.9 Hz, 1H, CHy), 2.28 (s, 3H, ,
ArCHa), 2.17 (d, J = 10.8 Hz, 1H, CH>), 2.07 (d, J = 14.1 Hz, 1H, CH>), 1.95 (d, J = 14.2 Hz, 1H,
CH), 1.00 (s, 3H, CCHs3), 0.86 (s, 3H, CCHs3); *C NMR (150 MHz, DMSO-ds) § = 206.7, 187.0,
150.3, 142.8, 139.8, 138.8, 136.5, 134.5, 129.9, 129.9, 129.6, 129.6, 129.4, 129.4, 128.5, 127.3,
127.3,127.1,127.1,121.9,121.9, 118.6, 102.9, 83.6, 51.3, 48.1, 35.4, 32.0, 25.7, 20.9; HRMS (TOF
ES+): m/z calcd for CsoHsoNO4 [(M+H)*], 468.2169, found, 468.2170.

3-(Benzo[d][1,3]dioxole-5-carbonyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-
1,3a,5,6,7,7a-hexahydro-4H-indol-4-one (3n)

(0)
r 0 0
0 HO
] Me
N Me
OH
Me

Vpetroleum ether/ VEthy acetate = 1:2, Rf = 0.2; Yellow solid: 163 mg (75%); mp = 104-105 °C; *H NMR
(600 MHz, DMSO-ds) 6 = 7.71 (s, 1H, C=CH), 7.36 (d, J = 8.1 Hz, 2H, ArH), 7.27 (d, J = 8.1 Hz,
1H, ArH), 7.20 (s, 1H, ArH), 7.15 (d, J = 8.1 Hz, 2H, ArH), 6.97 (d, J = 8.0 Hz, 1H, ArH), 6.39 (s,
1H, OH), 6.10 (d, J = 2.9 Hz, 2H, OCHy), 5.51 (s, 1H, OH), 2.59 (s, 1H, CH), 2.28 (s, 3H, ArCH3),
2.13(d, J=11.5Hz, 1H, CHy), 2.04 (d, J = 14.2 Hz, 1H, CH>), 1.93 (d, J = 14.2 Hz, 1H, CH_), 0.98
(s, 3H, CCHj3), 0.84 (s, 3H, CCHg); 3C NMR (150 MHz, DMSO-ds) § = 206.6, 186.1, 145.0, 149.8,
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147.7,136.7,134.2,134.2,129.9, 129.9, 123.8, 121.8, 121.8, 118.3, 108.8, 108.4, 102.7, 102.0, 83.7,
51.3,48.0, 35.3, 32.0, 25.7, 20.9; HRMS (TOF ES+): m/z calcd for CasH26NOg [(M+H)*], 436.1755,
found, 436.1763.

3a,7a-Dihydroxy-6,6-dimethyl-3-(thiophene-2-carbonyl)-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (30)

S o O
\ HO
% J Me
N Me
OH
Me

Vpetroleum ether/ VEthyl acetate = 1:2, Rf = 0.2; Yellow solid: 159 mg (80%); mp = 159-160 °C; *H NMR
(600 MHz, DMSO-dg) ¢ = 8.10 (s, 1H, C=CH), 7.88 (d, J = 3.8 Hz, 1H, C=CH), 7.82 (d, J = 5.0 Hz,
1H, C=CH), 7.42 (d, J = 8.1 Hz, 2H, ArH), 7.19 (s, 1H, C=CH), 7.17 (t, J = 4.1 Hz, 2H, ArH), 6.43
(s, 1H, OH), 5.54 (s, 1H, OH), 2.59 (d, J = 11.9 Hz, 1H, CHy), 2.29 (s, 3H, ArCHs), 2.14 (d, J =
11.7 Hz, 1H, CHy), 2.04 (d, J = 14.2 Hz, 1H, CH), 1.90 (d, J = 13.7 Hz, 1H, CH), 0.97 (s, 3H,
CCHa), 0.83 (s, 3H, CCH3); 3C NMR (150 MHz, DMSO-dg) 6 = 206.5, 178.2, 149.0, 144.6, 136.6,
134.5, 131.8, 130.8, 129.9, 129.9, 128.6, 122.1, 122.1, 118.0, 102.6, 83.7, 51.2, 48.1, 35.4, 32.1,
25.7, 20.9; HRMS (TOF ES+): m/z calcd for C22H24NO4S [(M+H)*], 398.1421, found, 398.1427.

3-(Furan-2-carbonyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3p)

o) O O
|/ HO
/ Me
Me
N OH
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Vpetroleum ether/ VEthyl acetate = 1:2, Rf = 0.2; Yellow solid: 156 mg (81%); mp = 179-180 °C; *H NMR
(600 MHz, DMSO-ds) ¢ = 8.31 (s, 1H, C=CH), 7.88 (s, 1H, C=CH), 7.40 (d, J = 8.0 Hz, 2H, ArH),
7.20 (d, J = 8.0 Hz, 2H, ArH), 7.16 (d, J = 3.6 Hz, 1H, C=CH), 6.65 (s, 1H, C=CH), 6.45 (s, 1H,
OH), 5.52 (s, 1H, OH), 2.58 (d, J = 11.7 Hz, 1H, CHy), 2.30 (s, 3H, ArCHa), 2.13 (d, J = 11.5 Hz,
1H, CHy), 2.03 (d, J = 14.1 Hz, 1H, CH>), 1.86 (d, J = 14.0 Hz, 1H, CH), 0.96 (s, 3H, CCH3), 0.82
(s, 3H, CCHs3); *3C NMR (150 MHz, DMSO-dg) 6 = 206.5, 173.1, 153.2, 149.4, 146.1, 136.5, 134.7,
130.0, 130.0, 122.1, 122.1, 117.9, 115.7, 112.4, 102.5, 83.5, 51.1, 48.1, 35.6, 32.0, 25.8, 20.9;
HRMS (TOF ES+): m/z calcd for C2:H24NOs [(M+H)*], 382.1649, found, 382.1659.

3-((1r,3r,5r,7r)-Adamantane-2-carbonyl)-3a,7a-dihydroxy-6,6-dimethyl-1-(p-
tolyl)-1,3a,5,6,7,7a-hexahydro-4H-indol-4-one (3q)
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Vpetroleum ether/VEthyl acetate = 1:3, Rt = 0.2; White solid: 150 mg (67%); mp = 194-195 °C; 'H NMR
(600 MHz, DMSO-ds) 6 = 8.05 (s, 1H, C=CH), 7.31 (d, J = 8.0 Hz, 2H, ArH), 7.17 (d, J = 8.0 Hz,
2H, ArH), 6.15 (s, 1H, OH), 5.14 (s, 1H, OH), 2.37 (d, J = 11.6 Hz, 1H, CH), 2.28 (s, 3H, ArCH3),
2.06 (d, J = 13.0 Hz, 1H, CH>), 1.98-1.94 (m, 4H, CH>+CH), 1.89-1.85 (m, 6H, CH»), 1.74 (d, J =
11.9 Hz, 3H, CH), 1.69-1.64 (m, 4H, CH,), 0.94 (s, 3H, CCHs3), 0.79 (s, 3H, CCHs3); *C NMR (150
MHz, DMSO-de) 0 = 206.9, 198.4, 146.3, 136.7, 134.1, 129.8, 129.8, 122.0, 122.0, 117.6, 101.0,
84.5, 51.0, 48.0, 45.2, 36.6, 36.6, 36.6, 36.6, 35.8, 32.3, 28.4, 28.4, 28.4, 28.4, 28.4, 25.6, 20.9;
HRMS (TOF ES+): m/z calcd for CasH3sNO4 [(M+H)*], 450.2639, found, 450.2636.

3-Benzoyl-3a,7a-dihydroxy-2,6,6-trimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-hexahydro-

4H-indol-4-one (3r)
0 o
< >—fHO i
Me
Me /N Me

OH

Me

Vpetroleum ether/ VEthyl acetate = 1:1, R = 0.2; Yellow oil: 142 mg (70%); *H NMR (600 MHz, DMSO-ds)
0=17.67-7.64 (m, 1H, ArH), 7.57 (d, J = 7.7 Hz, 2H, ArH), 7.33 (d, J = 8.0 Hz, 2H, ArH), 7.26 (d,
J=7.7Hz, 2H, ArH), 7.14 (d, J = 8.0 Hz, 2H, ArH), 6.41 (s, 1H, OH), 5.53 (s, 1H, OH), 2.60 (d, J
=119 Hz, 1H, CHy), 2.35 (s, 3H, ArCHg), 2.27 (s, 3H, CCH3), 2.14 (d, J=12.9 Hz, 1H, CH), 2.04
(d, J=14.2 Hz, 1H, CHy), 1.90 (d, J = 14.1 Hz, 1H, CH), 0.98 (s, 3H, CCH3), 0.83 (s, 3H, CCHs>);
13C NMR (150 MHz, DMSO-ds) 6 = 206.3, 187.0, 149.6, 140.8, 136.8, 136.2, 134.0, 129.6, 129.6,
129.0, 129.0, 128.4, 128.4, 121.4, 121.4, 118.2, 102.5, 83.2, 50.9, 47.7, 35.1, 31.7, 25.4, 21.2, 20.5;
HRMS (TOF ES+): m/z calcd for CsH2sNO4 [(M+H)*], 406.2013, found, 406.2013.

3-Benzoyl-3a,7a-dihydroxy-6,6-dimethyl-2-phenyl-1-(p-tolyl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3s)

Me
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Vpetroleum ether/ VEthyl acetate = 1:1, Ry = 0.2; Yellow solid: 166 mg (76%); mp = 118-119 °C; *H NMR
(600 MHz, DMSO-dg) ¢ = 7.11-7.03 (m, 3H, ArH), 6.96-6.85 (m, 11H, ArH), 5.87 (s, 1H, OH),
5.53 (s, 1H, OH), 2.72 (d, J = 9.9 Hz, 1H, CHy), 2.42 (d, J = 12.9 Hz, 1H, CH.), 2.16 (s, 5H,
CH2+ArCHs), 1.11 (s, 3H, CCHs), 0.88 (s, 3H, CCH3); 13C NMR (150 MHz, DMSO-dg) 6 = 206.8,
190.0, 160.7, 140.8, 135.7, 135.1, 131.1, 130.2, 130.2, 129.8, 129.5, 129.2, 129.2, 128.7, 128.7,
128.3, 128.3, 127.8, 127.8, 127.4, 127.4, 116.8, 101.1, 85.4, 51.3, 49.1, 35.4, 32.3, 25.7, 20.9;
HRMS (TOF ES+): m/z calcd for C3oH3oNO4 [(M+H)*], 468.2169, found, 468.2176.

4a,9a-Dihydroxy-2,2,7,7-tetramethyl-9-(p-tolyl)-2,3,4a,6,7,8,9,9a-octahydro-1H-
carbazole-4,5-dione (3t)
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Me Me
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OH

Me

Vpetroleum ether/VEthyl acetate = 1:1, Rt = 0.2; White solid: 116 mg (65%); mp = 183-184 °C; '*H NMR
(600 MHz, DMSO-dg) 6 = 7.24 (q, J = 8.1 Hz, 4H, ArH), 6.11 (s, 1H, OH), 5.35 (s, 1H, OH), 2.54
(s, 1H, CHy), 2.49 (s, 1H, CH>), 2.32 (s, 3H, ArCHs), 2.22 (d, J = 15.9 Hz, 1H, CH), 2.07 (d, J =
11.5 Hz, 1H, CHy), 1.89 (t, J = 15.4 Hz, 3H, CH>), 1.68 (d, J = 13.7 Hz, 1H, CH2), 1.00 (s, 3H,
CCHzs), 0.95 (s, 3H, CCH3), 0.90 (s, 3H, CCH3), 0.73 (s, 3H, CCH3); 1*C NMR (150 MHz, DMSO-
ds) 6 = 207.6, 189.1, 165.7, 137.2, 133.6, 129.8, 129.8, 128.8, 128.8, 112.5, 102.8, 81.2, 51.1, 50.4,
48.2, 37.6, 34.7, 34.3, 32.0, 29.9, 26.9, 25.4, 21.1; HRMS (TOF ES+): m/z calcd for C3H30NO4
[(M+H)*], 384.2169, found, 384.2171.

3-Benzoyl-3a,7a-dihydroxy-6,6-dimethyl-1-(3,4,5-trimethoxyphenyl)-
1,3a,5,6,7,7a-hexahydro-4H-indol-4-one (3u)
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Vpetroleum ether/ VEthyl acetate = 1:2, Ry = 0.2; White solid: 196 mg (84%); mp = 177-178°C; *H NMR
(600 MHz, DMSO-dg) 6 = 7.69 (s, 1H, C=CH), 7.67 (d, J = 7.7 Hz, 2H, ArH), 7.53 (t, J = 7.4 Hz,
1H, ArH), 7.46 (t, J = 7.5 Hz, 2H, ArH), 6.80 (s, 2H, ArH), 6.49 (s, 1H, OH), 5.57 (s, 1H, OH), 3.76
(s, 6H, ArOCH3), 3.63 (s, 3H, ArOCH3), 2.62 (d, J = 11.7 Hz, 1H, CHy), 2.16 (d, J = 11.7 Hz, 1H,
CHy), 1.96 (dd, J = 31.2, 13.9 Hz, 2H, CH), 1.00 (s, 3H, CCHs), 0.83 (s, 3H, CCH3); 3C NMR
(150 MHz, DMSO-ds) 6 =206.8, 187.4, 153.2, 151.2, 139.9, 135.8, 134.9, 131.4, 128.8, 128.8, 128.8,
128.8, 128.8, 128.8, 118.2, 103.1, 101.7, 83.5, 60.5, 56.6, 56.6, 51.4, 47.9, 35.4, 32.1, 25.7; HRMS
(TOF ES+): m/z calcd for CosH3zoNO7 [(M+H)*], 468.2017, found, 468.2023.
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3-Benzoyl-1-(2,6-diisopropylphenyl)-3a,7a-dihydroxy-6,6-dimethyl-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3v)

o0 O
HO

Me
[ Me

Me N OHMe

Me Me

Vpetroleum ether/ VEthyl acetate = 1:3, Ry = 0.2; White solid: 140 mg (61%); mp = 143-144°C; 'H NMR
(600 MHz, DMSO-dg) 6 = 7.58-7.56 (m, 2H, C=CH+ArH), 7.49-7.45 (m, 1H, ArH), 7.43-7.39 (m,
2H, ArH, ArH), 7.34 (d, J = 7.6 Hz, 1H, ArH), 7.30 (d, J = 7.6 Hz, 1H, ArH), 7.23 (d, J = 7.6 Hz,
1H, ArH), 5.78 (s, 1H, OH), 5.55 (s, 1H, OH), 3.11-2.99 (m, 2H, C-CH), 2.74 (d, J =11.9 Hz, 1H,
CHy), 2.29 (d, J = 13.8 Hz, 1H, CHy), 2.16 (d, J = 11.3 Hz, 1H, CH>), 1.85 (d, J = 13.2 Hz, 1H,
CHy), 1.30 (d, J = 6.1 Hz, 3H, CCHj3), 1.22 (d, J = 6.3 Hz, 3H, CCHj3), 1.18 (d, J = 6.0 Hz, 3H,
CCHjs), 1.05 (s, 3H, CCH3, CCH3), 0.92 (d, J = 6.2 Hz, 3H, CCH3), 0.81 (s, 3H, CCH3); *C NMR
(150 MHz, DMSO-ds) ¢ = 206.9, 186.8, 155.6, 150.6, 147.8, 140.3, 131.8, 131.0, 129.3, 128.6,
128.6, 128.4, 128.4, 124.9, 124.5, 115.2, 104.0, 83.7, 51.3, 46.2, 35.3, 32.0, 29.0, 28.4, 26.5, 25.9,
25.2, 24.0, 23.1; HRMS (TOF ES+): m/z calcd for CH3sNO4 [(M+H)*], 462.2639, found,
462.2634.

3-Benzoyl-3a,7a-dihydroxy-6,6-dimethyl-1-phenyl-1,3a,5,6,7,7a-hexahydro-4H-
indol-4-one (3w)
0 o

HO
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Vpetroleum ether/ VEthyl acetate = 1:3, Ry = 0.2; White solid: 162 mg (86%); mp = 140-141°C; *H NMR
(600 MHz, DMSO-dg) 0 = 7.74 (s, 1H, C=CH), 7.69 (d, J = 7.5 Hz, 2H, ArH), 7.54 (t, J = 7.4 Hz,
1H, ArH), 7.47 (t, J=7.8 Hz, 4H, ArH), 7.34 (t, ) = 7.8 Hz, 2H, ArH), 7.15 (t, J = 7.4 Hz, 1H, ArH),
6.49 (s, 1H, OH), 5.59 (s, 1H, OH), 2.63 (d, J = 11.7 Hz, 1H, CH>), 2.16 (t, J = 11.7 Hz, 2H, CHy),
1.97 (d, J = 14.8 Hz, 1H, CH>), 1.00 (s, 3H, CCHs), 0.87 (s, 3H, CCHs); 1*C NMR (150 MHz,
DMSO-ds) 0 = 206.5, 187.7, 149.9, 139.8, 139.0, 131.3, 129.5, 129.5, 128.8, 128.8, 128.7, 128.7,
124.9, 121.4, 121.4, 118.9, 102.9, 83.6, 51.3, 48.1, 35.5, 32.0, 25.7; HRMS (TOF ES+): m/z calcd
for C23sH24NO4 [(M+H)*], 378.1700, found, 378.1796.

3-Benzoyl-1-(4-chlorophenyl)-3a,7a-dihydroxy-6,6-dimethyl-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3x)
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Vpetroleum ether/ VEthyl acetate = 1:2, Ry = 0.2; White solid: 160 mg (78%); mp = 155-156°C; *H NMR
(600 MHz, DMSO-dg) 0 = 7.77 (s, 1H, C=CH), 7.69 (d, J = 7.5 Hz, 2H, ArH), 7.54 (t, J = 7.4 Hz,
1H, ArH), 7.51-7.46 (m, 4H, ArH), 7.39 (d, J = 8.4 Hz, 2H, ArH), 6.57 (s, 1H, OH), 5.63 (s, 1H,
OH), 2.61 (d, J=11.8 Hz, 1H, CHy), 2.16 (dd, J = 12.6, 7.7 Hz, 2H, CHy), 1.96 (t, J = 14.2 Hz, 1H,
CHy), 1.00 (s, 3H, CCHs), 0.86 (s, 3H, CCHs); 3C NMR (150 MHz, DMSO-ds) 6 = 206.3, 187.9,
149.5, 139.7, 138.0, 131.4, 129.3, 129.3, 128.9, 128.9, 128.7, 128.7, 128.7, 122.7, 122.7, 119.4,
103.0, 83.4,51.3, 47.9, 35.4, 32.0, 25.7; HRMS (TOF ES+): m/z calcd for C23H23CINO4 [(M+H)*],
412.1310, found, 412.1321.

3-Benzoyl-1-(2-chlorophenyl)-3a,7a-dihydroxy-6,6-dimethyl-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3y)
0 o

HO
Me
/N Me
OH
Cl l

Vpetroleum ether/ VEthyl acetate = 1:2, R = 0.2; Yellow solid: 100 mg (49%); mp = 77-78°C; *H NMR (600
MHz, DMSO-dg) 6 = 7.75 (s, 1H, C=CH), 7.68 (d, J = 7.1 Hz, 2H, ArH), 7.54 (t, J = 7.3 Hz, 1H,
ArH), 7.47 (d, J = 6.3 Hz, 4H, ArH), 7.38 (d, J = 8.9 Hz, 2H, ArH), 6.56 (s, 1H, OH), 5.61 (s, 1H,
OH), 2.60 (d, J = 12.0 Hz, 1H, CHy), 2.18-2.13 (m, 2H, CH>), 1.94 (d, J = 14.2 Hz, 1H, CH2), 0.99
(s, 3H, CCHs3), 0.85 (s, 3H, CCHg); *C NMR (150 MHz, DMSO-ds) § = 206.1, 187.6, 149.2, 139.4,
137.7,131.2,129.0, 129.0, 128.6, 128.6, 128.5, 128.4, 128.4, 128.4, 122.4, 122.4,119.1, 102.7, 83.2,
51.0, 47.6, 35.2, 31.7, 25.4; HRMS (TOF ES+): m/z calcd for C23H23CINO4 [(M+H)*], 412.1310,
found, 412.1316.

3-Benzoyl-1-(3-chlorophenyl)-3a,7a-dihydroxy-6,6-dimethyl-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3z)

O O
HO
Me
/N Me
@OH
F

VPetruleum ether/VEthyl acetate — 1:2, Rf = 02, Whlte SO|Id 162 mg (79%), mp = 16971700C, lH NMR
(600 MHz, DMSO-dg) 6 = 7.83 (s, 1H, C=CH), 7.71 (d, J = 7.4 Hz, 2H, ArH), 7.56 (t, J = 7.4 Hz,
1H, ArH), 7.49 (t, J = 7.5 Hz, 2H, ArH), 7.41 (d, J = 11.4 Hz, 1H, ArH), 7.37-7.32 (m, 2H, ArH),
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6.95 (t, J = 8.6 Hz, 1H, ArH), 6.60 (s, 1H, OH), 5.66 (s, 1H, OH), 2.61 (d, J = 11.3 Hz, 1H, CHy),
2.23(d, J=13.9 Hz, 1H, CH,), 2.17 (d, J = 11.4 Hz, 1H, CH), 1.97 (d, J = 14.2 Hz, 1H, CHy), 1.01
(s, 3H, CCHs), 0.88 (s, 3H, CCHs); *C NMR (150 MHz, DMSO-ds) & = 206.2, 188.0, 162.8 (C-F,
J=242.1Hz), 149.2, 140.8 (C-F, J = 10.7 Hz), 139.6, 131.5, 131.0 (C-F, J = 9.5 Hz), 128.9, 128.9,
128.8, 128.8, 119.6, 116.5, 110.9 (C-F, J = 21.1 Hz), 107.7 (C-F, J = 25.5 Hz), 103.0, 83.5, 51.3,
47.8, 35.5, 32.0, 25.7; HRMS (TOF ES+): m/z calcd for CosH2sFNO4 [(M+H)*], 396.1606, found,
396.1606.

3-Benzoyl-1-(4-(dimethylamino)phenyl)-3a,7a-dihydroxy-6,6-dimethyl-
1,3a,5,6,7,7a-hexahydro-4H-indol-4-one (3a’)

O O
HO
Me
/
N Me
OH
Me/N‘Me

Vpetroleum ether/VEthyl acetate = 1:1, Rt = 0.2; Yellow solid: 140 mg (66%); mp = 157-158°C; 'H NMR
(600 MHz, DMSO-ds) 6 = 7.65 (d, J = 7.5 Hz, 2H, ArH), 7.53 (s, 1H, C=CH), 7.50 (d, J = 7.3 Hz,
1H, ArH), 7.45 (t, J = 7.5 Hz, 2H, ArH), 7.27 (d, J = 8.5 Hz, 2H, ArH), 6.69 (d, J = 8.6 Hz, 2H,
ArH), 6.33 (s, 1H, OH), 5.50 (s, 1H, OH), 2.88 (s, 6H, NCH3), 2.63 (d, J = 11.8 Hz, 1H, CH>), 2.14
(d, J = 11.5 Hz, 1H, CHy), 1.92-1.84 (m, 2H, CH), 0.98 (s, 3H, CCH3), 0.82 (s, 3H, CCHj3); 3C
NMR (150 MHz, DMSO-ds) ¢ = 207.0, 186.8, 151.6, 149.1, 140.2, 131.0, 128.8, 128.8, 128.5, 128.5,
128.1,124.8,124.8,117.5,112.9,112.9,102.9, 83.4,51.3, 48.1, 40.7, 40.7, 35.4, 32.1, 25.7; HRMS
(TOF ES+): m/z calcd for CosH29N204 [(M+H)*], 421.2122, found, 421.2117.

3-Benzoyl-3a,7a-dihydroxy-6,6-dimethyl-1-(4-(trifluoromethyl)phenyl)-
1,3a,5,6,7,7a-hexahydro-4H-indol-4-one (3b")

O O
HO

Me
/N Me

OH

CF;

Vpetroleum ether/ VEthyl acetate = 1:3, R = 0.2; Yellow oil: 138 mg (59%); *H NMR (600 MHz, DMSO-ds)
0 =17.87 (s, 1H, C=CH), 7.86 (s, 1H, ArH), 7.84-7.80 (m, 3H, ArH), 7.49 (d, J = 7.9 Hz, 2H, ArH),
7.35 (t, J = 7.8 Hz, 2H, ArH), 7.17 (t, J = 7.3 Hz, 1H, ArH), 6.54 (s, 1H, OH), 5.66 (s, 1H, OH),
2.65(d, J=11.7 Hz, 1H, CHy), 2.16 (d, J = 12.8 Hz, 2H, CH>), 2.00 (d, J = 11.4 Hz, 1H, CH), 1.01
(s, 3H, CCHj3), 0.86 (s, 3H, CCHg); 3C NMR (150 MHz, DMSO-ds) = 206.4, 186.4, 151.0, 143.6,
138.7,129.4,129.4,129.4,129.4, 125.8, 125.8, 125.2, 124.5(C-F, J = 270 Hz), 121.6, 121.6, 118.6,
103.2, 83.4,51.3, 48.1, 35.5, 32.0, 25.7; HRMS (TOF ES+): m/z calcd for C24H23F3sNO4 [(M+H)*],
446.1574, found, 446.1584.
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3-Benzoyl-3a,7a-dihydroxy-6,6-dimethyl-1-(naphthalen-2-yl)-1,3a,5,6,7,7a-
hexahydro-4H-indol-4-one (3c’)

Vpetroleum ether/VEthyl acetate = 1:2, Rt = 0.2; Yellow solid: 176 mg (82%); mp = 107-108°C; *H NMR
(600 MHz, DMSO-dg) 6 = 8.12-8.10 (m, 1H, ArH), 7.98-7.96 (m, 2H, ArH), 7.76-7.51 (m, 7H,
ArH+C=CH), 7.43 (d, J = 34.8 Hz, 3H, ArH), 6.14 (s, 1H, OH), 5.68 (s, 1H, OH), 2.75 (d, J = 11.8
Hz, 1H, CH,), 2.35 (d, J = 13.9 Hz, 1H, CH»), 2.19 (d, J = 11.8 Hz, 1H, CH>), 1.94 (d, J = 14.0 Hz,
1H, CHy), 1.04 (s, 3H, CCHs), 0.79 (s, 3H, CCHa); 3C NMR (150 MHz, DMSO-dg) 6 = 206.9,
187.1, 155.1, 134.0, 134.9, 134.5, 131.0, 128.7, 128.7, 128.6, 128.5, 128.5, 128.5, 128.4, 127.3,
126.8, 126.6, 126.0, 124.6, 117.6, 104.0, 83.5, 51.4, 47.9, 35.4, 32.1, 25.5; HRMS (TOF ES+): m/z
calcd for Ca7H26NO4 [(M+H)*], 428.1856, found, 428.1858.

3-Benzoyl-1-benzyl-3a,7a-dihydroxy-6,6-dimethyl-1,3a,5,6,7,7a-hexahydro-4H-
indol-4-one (3d")
0 o

HO
Me
/N Me
OH

Vpetroleum ether/ VEthyl acetate = 1:1, Ry = 0.2; White solid: 141 mg (72%); mp = 145-146°C; 'H NMR
(600 MHz, DMSO-dg) ¢ = 7.50-7.48 (m, 1H, ArH), 7.48 (s, 1H, C=CH), 7.45 (d, J = 7.1 Hz, 1H,
ArH), 7.40 (d, J = 7.3 Hz, 2H, ArH), 7.37-7.33 (m, 5H, ArH), 7.28 (d, J = 6.8 Hz, 1H, ArH), 5.82
(s, 1H, OH), 5.36 (s, 1H, OH), 4.52-4.40 (m, 2H, CH>), 2.58 (d, J = 11.8 Hz, 1H, CH>), 2.11 (d, J
=11.6 Hz, 1H, CHy), 2.01 (d, J = 14.0 Hz, 1H, CH,), 1.77 (d, J = 14.0 Hz, 1H, CH>), 0.98 (s, 3H,
CCHjs), 0.82 (s, 3H, CCH3); *C NMR (150 MHz, DMSO-ds) 6 = 207.3, 186.1, 154.3, 140.5, 138.3,
130.7, 129.0, 129.0, 128.7, 128.7, 128.6, 128.6, 128.2, 128.2, 127.9, 115.6, 101.2, 83.2, 51.2, 48.0,
46.4, 35.3, 32.1, 25.7; HRMS (TOF ES+): m/z calcd for Ca4H26NO4 [(M+H)*], 392.1856, found,
392.1857.

3-Benzoyl-1-cyclohexyl-3a,7a-dihydroxy-6,6-dimethyl-1,3a,5,6,7,7a-hexahydro-
4H-indol-4-one (3e")
0 0

HO

Me
/N Me
©OH
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Vpetroleum ether/ VEthyl acetate = 1:1, Ry = 0.2; Yellow oil: 100 mg (52%); *H NMR (600 MHz, DMSO-ds)
0=1.51(s, 1H, C=CH), 7.50 (d, J = 1.6 Hz, 1H, ArH), 7.47-7.42 (m, 4H, ArH), 5.78 (s, 1H, OH),
5.23 (s, 1H, OH), 3.33-3.29 (m, 1H), 2.58 (d, J = 11.7 Hz, 1H, C-CH), 2.13-2.07 (m, 2H, CHy),
1.85 (d, J =11.7 Hz, 1H, CHy), 1.77-1.70 (m, 4H, CHy), 1.56 (d, J = 7.5 Hz, 1H, CH,), 1.38-1.21
(m, 4H, CH,), 1.38-1.21 (m, 1H, CHy), 1.02 (s, 3H, CCHj3), 0.82 (s, 3H, CCHg3); 3C NMR (150
MHz, DMSO-dg) ¢ = 207.5, 185.5, 151.1, 140.8, 130.5, 128.7, 128.7, 128.3, 128.25, 115.0, 101.6,
83.4, 52.0, 51.1, 48.6, 35.4, 34.3, 33.7, 32.2, 25.9, 25.9, 25.6, 25.0; HRMS (TOF ES+): m/z calcd
for C23sH3oNO4 [(M+H)*], 384.2169, found, 384.2168.

3-Benzoyl-3a,7a-dihydroxy-6,6-dimethyl-1-propyl-1,3a,5,6,7,7a-hexahydro-4H-

indol-4-one (3f')
0O O
856!
/ Me
/HN OH Me
Me

Vpetroleum ether/ VEthyl acetate = 1:3, Rt = 0.2; Yellow oil: 86 mg (50%); *H NMR (600 MHz, DMSO-ds)
0 =17.53-7.51 (m, 2H, ArH), 7.47 (d, J = 7.2 Hz, 1H, ArH), 7.43 (d, J = 7.6 Hz, 2H, ArH), 7.41 (s,
1H, C=CH), 5.75 (s, 1H, OH), 5.25 (s, 1H, OH), 3.25-3.22 (m, 2H, CHy), 2.58 (d, J = 12.0 Hz, 1H,
CHy), 2.11-2.07 (m, 2H, CHy), 1.74 (d, J = 13.7 Hz, 1H, CHy), 1.57-1.53 (m, 2H, CHy), 1.02 (s,
3H, CCHs), 0.88 (t, J = 7.4 Hz, 3H, CCH3), 0.83 (s, 3H, CCH3); *C NMR (150 MHz, DMSO-ds) 6
=207.5, 185.7, 154.4, 140.7, 130.5, 128.6, 128.6, 128.2, 128.2, 114.9, 101.1, 83.3, 51.1, 48.0, 43.0,
35.4, 32.3, 25.7, 20.0, 14.1; HRMS (TOF ES+): m/z calcd for C2oH2sNO4 [(M+H)*], 344.1856,
found, 344.1861.

3-Benzoyl-3a,7a-dihydroxy-6,6-dimethyl-2-phenyl-1,3a,5,6,7,7a-hexahydro-4H-
indol-4-one (3g")

O O
HO
Me
Ph Me
N OH

Vpetroleum ether/VEthyl acetate = 1:1, Rf = 0.2; Yellow solid: 125 mg (66%); mp = 214-215°C; *H NMR
(600 MHz, DMSO-dg) 6 = 10.15 (s, 1H, NH), 7.58 (t, J = 8.1 Hz, 3H, ArH), 7.52 (d, J = 7.4 Hz, 2H,
ArH), 7.48 (d, J = 8.1 Hz, 3H, ArH), 7.39 (t, J = 7.8 Hz, 2H, ArH), 2.48 (s, 1H, CH>), 2.39 (d, J =
14.1 Hz, 1H, CHy), 2.24 (d, J = 16.3 Hz, 1H, CH»), 2.18 (d, J = 14.0 Hz, 1H, CH>), 1.24 (s, 3H,
CCHj3), 1.12 (s, 3H, CCHz3); 3C NMR (150 MHz, DMSO-ds) 6 = 208.0, 193.5, 189.4, 180.8, 139.2,
132.5, 132.3, 130.5, 129.5, 129.5, 129.0, 129.0, 128.9, 128.9, 128.4, 128.4, 107.6, 79.6, 52.5, 46.3,
33.8, 29.3, 29.2; HRMS (TOF ES+): m/z calcd for CzsH2aNO4 [(M+H)*], 378.1700, found,
378.1702.

3-Benzoyl-3a,7a-dihydroxy-6-methyl-1-(p-tolyl)-1,3a,5,6,7,7a-hexahydro-4H-
indol-4-one (3h’)
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Vpetroleum ether/ VEthyl acetate = 1:3, Ry = 0.2; White solid: 157 mg (83%); mp = 156-157°C; 'H NMR
(600 MHz, DMSO-dg) 0 = 7.71 (s, 1H, C=CH), 7.68 (d, J = 7.5 Hz, 2H, ArH), 7.53 (t, J = 7.4 Hz,
1H, ArH), 7.47 (t, J = 7.5 Hz, 2H, ArH), 7.34 (d, J = 8.1 Hz, 2H, ArH), 7.15 (d, J = 8.1 Hz, 2H,
ArH), 6.54 (s, 1H, OH), 5.49 (s, 1H, OH), 2.37 (d, J = 11.2 Hz, 2H, CH>), 2.27 (s, 3H, ArCHj3), 2.21
(d, J =12.4 Hz, 1H, C-CH), 1.78-1.69 (m, 2H, CH), 0.97 (d, J = 6.0 Hz, 3H, CCH3); °C NMR
(150 MHz, DMSO-ds) 6 = 206.4, 187.5, 150.4, 139.8, 136.5, 134.4, 131.3, 129.9, 129.9, 128.8,
128.8, 128.6, 128.6, 121.7, 121.7, 118.3, 102.6, 83.6, 46.9, 44.2, 30.4, 21.5, 20.9; HRMS (TOF
ES+): m/z calcd for Ca3H24NO4 [(M+H)*], 378.1700, found, 378.1763.

3-Benzoyl-3a,7a-dihydroxy-6-phenyl-1-(p-tolyl)-1,3a,5,6,7,7a-hexahydro-4H-
indol-4-one (3i")

Me

Vpetroleum ether/VEthyl acetate = 1:2, Rt = 0.2; Yellow solid: 165 mg (75%); mp = 100-101°C; *H NMR
(600 MHz, DMSO-ds) 0 = 7.75 (d, J = 8.3 Hz, 3H, ArH+C=CH), 7.54 (d, J = 7.3 Hz, 1H, ArH),
7.49 (t, J = 7.5 Hz, 2H, ArH), 7.34 (d, J = 7.9 Hz, 2H, ArH), 7.29-7.27 (m, 4H, ArH), 7.22-7.20
(m, 1H, ArH), 7.12 (d, J = 8.0 Hz, 2H, ArH), 6.76 (s, 1H, OH), 5.64 (s, 1H, OH), 3.03-2.83 (m, 1H,
C-CH), 2.52 (d, J = 23.6 Hz, 3H, CH,), 2.28 (d, J = 18.0 Hz, 1H, CHy), 2.24 (s, 3H, ArCHj3); 13C
NMR (150 MHz, DMSO-ds) ¢ = 205.9, 187.6, 150.6, 143.1, 139.8, 136.5, 134.5, 131.3, 129.9, 129.9,
129.1,129.1,128.8, 128.8, 128.7, 128.7, 127.3, 127.2,127.2, 121.8, 121.8, 118.4, 102.1, 83.9, 45.9,
44.3, 40.4, 20.9; HRMS (TOF ES+): m/z calcd for CasH2sNOs [(M+H)*], 440.1856, found,
440.1868.

3-Benzoyl-3a,7a-dihydroxy-7,7-dimethyl-1-(p-tolyl)-1,3a,5,6,7,7a-hexahydro-4H-
indol-4-one (3j’)

O o
HO
/
M
N OHpe ¢
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Vpetroleum ether/ VEthyl acetate = 1:2, Ry = 0.2; Yellow oil: 151 mg (77%); *H NMR (600 MHz, DMSO-ds)
0 =7.68-7.66 (m, 3H, ArH+C=CH), 7.52-7.46 (m, 3H, ArH), 7.35-7.33 (m, 2H, ArH), 7.16-7.14
(m, 2H, ArH), 6.44 (s, 1H, OH), 5.57 (s, 1H, OH), 2.62 (d, J = 11.8 Hz, 1H, CHy), 2.27 (s, 3H,
ArCHs), 2.16-1.90 (m, 3H, CH), 0.98 (s, 3H, CCHs), 0.84 (s, 3H, CCH3); **C NMR (150 MHz,
DMSO-ds) 0 = 206.3, 187.1, 150.0, 139.5, 136.1, 134.1, 130.9, 129.5, 129.5, 128.5, 128.5, 128.3,
128.3,121.6, 121.6, 118.1, 102.6, 83.1, 50.9, 47.7, 35.1, 31. 7, 25.4, 20.5; HRMS (TOF ES+): m/z
calcd for Ca4H26NO4 [(M+H)*], 392.1856, found, 392.1857.

3-Benzoyl-3a,7a-dihydroxy-1-(p-tolyl)-1,3a,5,6,7,7a-hexahydro-4H-indol-4-one

(3k’)
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Vpetroleum ether/ VEthyl acetate = 1:2, Ry = 0.2; White solid: 155 mg (85%); mp = 151-152°C; *H NMR
(600 MHz, DMSO-dg) 6 = 7.80 (s, 1H, C=CH), 7.64 (d, J = 7.4 Hz, 2H, ArH), 7.53 (t, J = 7.2 Hz,
1H, ArH), 7.46 (t, J = 7.4 Hz, 2H, ArH), 7.39 (d, J = 8.2 Hz, 2H, ArH), 7.15 (d, J = 8.2 Hz, 2H,
ArH), 6.68 (s, 1H, OH), 5.54 (s, 1H, OH), 2.57-2.53 (m, 1H, CHy), 2.41-2.36 (m, 1H, CH), 2.27
(s, 3H, ArCHg), 2.00-1.96 (m, 1H, CHy), 1.86-1.81 (m, 1H, CH>), 1.71-1.67 (m, 1H, CHy), 1.60—
1.54 (m, 1H, CHy); *C NMR (150 MHz, DMSO-dg) 6 = 207.9, 187.5, 151.7, 140.0, 136.4, 134.7,
131.3, 130.0, 130.0, 128.9, 128.9, 128.6, 128.6, 122.0, 122.0, 116.5, 101.4, 84.4, 37.4, 34.3, 20.9,
19.3; HRMS (TOF ES+): m/z calcd for Co2H22NO4 [(M+H)*], 364.1543, found, 364.1545.

3-Benzoyl-3a,8a-dihydroxy-1-(p-tolyl)-3a,5,6,7,8,8a-
hexahydrocyclohepta[b]pyrrol-4(1H)-one (3I')

0o O
HO
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N OH
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Vpetroleum ether/ VEthyl acetate = 1:3, Rt = 0.2; Yellow oil: 80 mg (42%); *H NMR (600 MHz, DMSO-ds)
0=17.79 (s, 1H, C=CH), 7.56-7.46 (m, 5H, ArH), 7.42-7.37 (m, 3H, ArH), 7.30 (s, 1H, ArH), 7.28
(s, 1H, OH), 6.47 (s, 1H, OH), 2.35 (s, 3H, ArCHs), 2.10-2.02 (m, 1H, CH>), 1.82-1.76 (m, 1H,
CHy), 1.71-1.63 (m, 2H, CH>), 1.53 (d, J = 12.1 Hz, 1H, CH,), 1.42-1.34 (m, 2H, CHy), 1.23-1.16
(m, 1H, CHy); 3C NMR (150 MHz, DMSO-ds) 6 = 209.8, 187.3, 152.3, 134.0, 137.0, 135.0, 131.4,
130.1,130.1, 128.6, 128.6, 128.2, 128.2, 122.6, 122.6, 116.5, 95.4, 87.6, 36.0, 26.7, 22.1, 20.9, 14.6;
HRMS (TOF ES+): m/z calcd for C23H24NO4 [(M+H)*], 378.1700, found, 378.1706.

4-(4-Benzoyl-3-hydroxy-1-phenyl-1H-pyrrol-2-yl)-3,3-dimethylbutanoic acid (4a)
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Vpetroleum ether/VEthyl acetate = 1:3, Rt = 0.2; Yellow solid: 55 mg (76%); mp = 140-141 °C; 'H NMR
(600 MHz, DMSO-dg) ¢ = 11.92 (br, 1H, OH), 8.97 (br, 1H, COOH), 7.88 (d, J = 7.6 Hz, 2H, ArH),
7.61(t,J=7.4Hz, 1H, ArH), 7.51 (d, J = 7.7 Hz, 4H, ArH), 7.44 (d, J = 8.1 Hz, 3H, ArH), 7.29 (s,
1H, C=CH), 2.69 (s, 2H, CH>), 1.93 (s, 2H, CH>), 0.67 (s, 6H, CCHj3); **C NMR (150 MHz, DMSO-
de) 6 = 192.4, 173.5, 145.6, 139.8, 138.9, 132.5, 129.8, 129.8, 129.1, 129.1, 128.9, 128.9, 128.5,
127.0, 127.0, 125.9, 114.2, 111.6, 46.2, 35.9, 34.9, 27.0, 27.0; HRMS (TOF ES+): m/z calcd for
C23H2sNO, [(M+H)*], 378.1700, found, 378.1705.

4-(4-([1,1'-Biphenyl]-4-carbonyl)-3-hydroxy-1-(p-tolyl)-1H-pyrrol-2-yl)-3,3-
dimethylbutanoic acid (4b)

o (0]
OO
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e
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Vpetroleum ether/VEthyl acetate = 1:3, Rt = 0.2; Yellow solid: 66 mg (73%); mp = 165-166 °C; '*H NMR
(600 MHz, DMSO-dg) 6 = 11.94 (br, 1H, OH), 9.08 (br, 1H, COOH), 7.97 (d, J = 8.0 Hz, 2H, ArH),
7.81(d,J=8.3Hz, 2H, ArH), 7.73 (d, J = 7.7 Hz, 2H, ArH), 7.50 (t, J = 7.6 Hz, 2H, ArH), 7.42 (t,
J =7.3 Hz, 1H, ArH), 7.32 (s, 4H), 7.30 (s, 1H, C=CH), 2.68 (s, 2H, CH>), 2.37 (s, 3H, ArCHz),
1.94 (s, 2H, CHy), 0.69 (s, 6H, CCH3); 1*C NMR (150 MHz, DMSO-dg) 6 = 191.3, 173.3, 145.1,
143.6, 139.2, 137.5, 137.4, 137.0, 129.8, 129.8, 129.3, 129.3, 129.2, 129.2, 128.3, 127.0, 127.0,
126.9, 126.9, 126.4, 126.4, 125.4, 113.9, 111.2, 46.0, 35.6, 34.5, 26.7, 26.7, 20.7; HRMS (TOF
ES+): m/z calcd for CsoHsiNO4 [(M+H)*], 468.2169, found, 468.2177.

4-(4-Benzoyl-3-hydroxy-5-phenyl-1-(p-tolyl)-1H-pyrrol-2-yl)-3,3-
dimethylbutanoic acid (4c)

o 0
O OH /~OH
/ \ Me
oy
Me

VPetruleum ether/VEthyI acetate — 1:4, Rf = 02, Ye”OW SO|Id 57 mg (64%), mp = 199*200 OC, 1H NMR
(600 MHz, DMSO-dg) 5 = 11.94 (br, 1H, OH), 8.70 (br, 1H, COOH), 7.39 (d, J = 7.6 Hz, 2H, ArH),
7.26 (t, J = 7.4 Hz, 1H, ArH), 7.14-7.10 (m, 3H, ArH), 7.08 (d, J = 7.6 Hz, 1H, ArH), 7.01 (d, J =

S23



7.9 Hz, 2H, ArH), 6.92 (t, J= 7.3 Hz, 1H, ArH), 6.86 (t, J = 7.5 Hz, 2H, ArH), 6.82 (d, J = 7.3 Hz,
2H, ArH), 2.57 (s, 2H, CHy), 2.25 (s, 3H, ArCHzs), 1.99 (s, 2H, CH), 0.75 (s, 6H, CCHs); 3C NMR
(150 MHz, DMSO-ds) 0 = 194.0, 173.4, 143.6, 138.8, 137.5, 134.9, 134.7, 131.2, 131.2, 131.2,
131.0, 129.6, 129.6, 129.17, 129.2, 128. 7, 128.7, 127.5, 127.5, 127.2, 127.2, 127.1, 114.9, 111.7,
46.1,35.4,35.4,27.0,27.0, 20.7; HRMS (TOF ES+): m/z calcd for C3oH31NO4 [(M+H)*], 468.2169,
found, 468.2169.

S24



. X-ray Structure and Data?® of 3i (CCDC 2215066).

Figure S1 X-Ray crystal structure of 3i.

Table S2 Crystal data and structure refinement for 3i.

Empirical formula

Formula weight
Temperature

Crystal system, space group
Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient
F(000)

Theta range for data collection
Limiting indices

Reflections collected / unique
Data/restraints/parameters
Goodness-of-fit on F*2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

C24H24N206

436.45

296.15 K

Monoclinic, P2(1)/c
a=17.4676(18) A alpha =90 deg.

b=13.5988(13) A beta = 93.711(2) deg.

¢ =9.4095(10) A
2230.4(4) A"3

4, 1.300 Mg/m”3
0.094 mm~-1

920.0

2.336 t0 55.112 deg.
-22<=h<=18, -11<=k<=17, -12<=I<=11
13236 / 5025 [R(int) = 0.0295]
5025/0/ 293

1.085

R1=0.0572, wR2 =0.1393
R1=0.0888, wR2 =0.1658

0.27 and -0.37 e.A"-3

gamma = 90 deg.
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6. 'H NMR and 3C NMR spectra for spectroscopic data.
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Figure S48. *H NMR (600 MHz, DMSO-ds) spectra of compound 3x



ZMS-158.2 fid o e © DOTDOM 0 r~
® ) = DO N M [} = I~ 10 o=
© - @ DW= DODBDND o ot ™. = @~
=] @ = HHmaNNNN— o o] — N O = 10
~ = — o — — © 0 =t oo
| NN\ [ ] AN
O O
HO
Me
/N Me
OH
Cl
T v T T v T A T T T m T T T ¥ T T T T T T V. T ¥ T T v T \J T T 1
220 210 200 190 180 170 160 15 140 130 120 110 100 90 8 70 &0 50 40 30 20 10 c

0 0
Figure S49. C NMR (150 MHz, DMSO-ds) spectra of compound 3x

S74



ZMS-209-1.1 fid VOO TNDDNOD N © - —® OO0 Tm OO
OV ITITOOM W0 o 0 v m—TT T e o;m

| e

!
o
S
S

1.02=
204«
1.00=

=+ = —
O O =]
- N ~

T T T T T T T l T T T T T T T T

T
55 5.0 45 4.0 3.5 3.0 2.5 2.0 L

8. 7.5 7.0 6.5
Figure S50. H N MR (600 z, DMSO-dg) spectra of compound 3y

=Y
—
=)
e
o
©

S75



ZMS-209-1.2 fido ™ — COM~ODOWOM© o)
= © ~ MO—-OnTITT O © © ©~ oq =
© P @ DI~ = DD OO D o T @10 AR
=} @ = MO ONNNNN = =) o] o~ T paate!
I ~ PLE N - L et b I e B B - © oD < [eRES
| NN\ [ ] P
O O
HO
Me
/N Me
cl OH
\ )
T T T T v, T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10

Figure S51. *C NMR (150 MHz, DMSO-ds) spectra of compound 3y

S76



ag0—
(30 S

96|
mmr#
91z
8L
TTF
¥Ze
092~
- Fadl

98G—

099—
¥E O

mmmw
/B0

EE I~
PE I
5E 2
9g 2
LEH
or 24
zr
i
B 4

05 /]
g 4]
mmh%
157
£ 4

ZMS-177.1 fid

O O

Me
Me

OH

|

=p0E
=Z0E [

=p0l L
ool
eni

T

2.5

=00}

3

5.5

=00} |

T

6.0

0
Figure S52. 'H NMR (600 MHz, DMSO-ds) spectra of compound 3z

6.5

i
8
-

Y
5
o™

8.0

[I=}

20

30

[f=)

4.0

5.

.0

7.5

ST7



ZMS-177.2 fid

— o —o W O O T Ny 0 DD S
o4 o 0o — MM 00 OO G RS =] — 0 0@
w© o] 0oy 3 992 FrEpoookE 0 o P = 3 P
o @ 0 o T FHO Mo === o — W — L
&l = == T T oo o o = ™ 0 el
| A4 I (e T e W Sy I AN

o O
HO
Me
/N Me
ﬁ)OH
F

| L ||.‘l|_H|l | . L L

T T T T T T " T T T T N T T T T " T N T T T

L B B T T T L
220 210 200 180 180 170 160 150 140 130 120 110 100 90 &0 0 60 50 40 30 20 10

Figure S53. *C NMR (150 MHz, DMSO-ds) spectra of compound 3z

S78



cg0—
250—

el
el
agi
ag'
68 _.\“
161
£re
She
AN
qw.m.\
agc—

056—

ZMS-164.1.fid

=00€E

Me
Me

)
HO
!
N OH

Me”

Me

*+=Z09

BRI

|

=001

=00}

=02 |

s
O ~— o=y

coooo
oi— — e

=€0€E |

Er0E

=Z0'l

=10

T

8.0

T

6.5

0
Figure S54. 'H NMR (600 MHz, DMSO-ds) spectra of compound 3a’

T
7.0

T

8.0

20

5. 4.5 4.0

5.5

[15]

S79



ZMS-164 2 fid ] @& o W MWW S W [
@ fis} N o - OMWNODIn ;O @ ™ I @ 0 O
o w — @ O — @O0 ooy o = ™o F- (7 O g
o @© o T MmN = = =] o = o O i g
& = - - === = - o o =+ = 0 e
| Vol [~ -~
O O
HO
Me
/N Me
OH
N.
Me” "Me
L
T T T e S B e | T T —
220 210 200 150 180 170 160 150 140 130 120 110 100 90 &0 70 &0 a0 40 an 0 10

Figure S55. *C NMR (150 MHz, DMSO-ds) spectra of compound 3a’

S80



98'0— =00€

VoL —

=Z0) +

10T
PoT~. a |
sgz” =10}

T

3.0

T

3.5

Figure S56. *H NMR (600 MHz, DMSO-ds) spectra of compound 3b’

R JL JJ_M e

1
4.5 4.0

T

5.5

99 G— ||L =00}
§$9— —0)
814

€EL

GeL B
9g'L =004
8yl +=00¢C
084 »00T -
184 pO'E
Nm.\./. 10l
€84 10 F2
982

L84

Me
Me

ZMS-207-1.1 fid
0 0
HO
I/
N OH
CF,

S81

EI0E[ o

2.0

5

2

0

2.

7.0 6.5 6.0

5

7



ZMS-207-1.2fid o @ I~ e SO COW SN OE
o1 ™ L R e e e R = RTs 0 o o @@
o w =] 0 0Om G WL W LW 0 — oo o o1 o= = O P~
& 2 2 I GRANNNANNE S 2 o2 858
i | —eem=— | I AlN
O O
HO
Me
/ Me
N’ oH
CF3
| ] . | | | | | | 1 X |
I T T T T T T T T T T M T T T T T T T T T T T T T T T T
30 220 210 200 150 180 170 160 150 140 130 120 110 100 90 80 T0 60 a0 40 30 0 10
Figure S57. *C NMR (150 MHz, DMSO-ds) spectra of compound 3b’

S82



ZMS-166-1.1.fid e DD — e DD O -+ w0 W W @ T <+ @
@M@ 0o Wn 0T T - © PP 01 00— — ) ) =
00 [ [ [ e Poo Pow P [ o v} O OO O — - o
1] = R N e I
O O
HO
Me
/N Me
OH
T T T T T Mg T 7
O oo o o = T Oom M
o5 oo =1 =] =] =R == a o
— [N — — — —— oo
L i A B S S S — | N S S B RS B N L T T T T T
.0 10.5 10.0 8.5 5.0 8.5 B0 7.5 T. 6.5 6.0 5.5 5.0 4.5 4.0 3.5 30 2.5 2.0 ] L0 0.5 0.

[ T D
Figure S58. 'H NMR (600 MHz, DMSO-ds) spectra of compound 3¢’

S83



ZMS-166-1.2 fid-. -~ M OTOWORNDMDEm ™
@ = S OOMWOTm— 0N o o © © o= =
Q [ 2 25XV VNLLQ = A R Sz 9
o @© w MOOANNANANNANN o ™ — I~ o (‘e ]
&~ — - LIRS D D Dol A A = w 0 < MmN
— e L -,

| e | [ [

O O

HO

7 Me

Me

N

OH

T T T T T T T T T T

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

Figure S59. *C NMR (150 MHz, DMSO-ds) spectra of compound 3¢’

[
na -
=]

S84



80—
86 0—

Gl
8L FV
002
NQ.NV
0Lz
Lz
15T~
6527

384
e~
6 -7
384

9€'6—

cas—

TH
8z /1
62 41
e I
G€
9g /A
8¢ /L
6€ 1)
by 2
v 2
Sy 4
8t
6y L)

i

ZMS-160.1fid

o O

HO
/
ot

Me
Me

OH

H i\ JLMJUL

=00€
=|0€

R, P
—— =
0o o
—— -

=E0')

Feoz

=00}

=00

]
2.0

S60. *H NMR (600 MHz, DMSO-ds) spectra of compound 3d’

5

T
30 2.

T
5

3.

T

4.0

4.5

0

T

5.

T

2.0

6.0

6.5

7.

e

Figur

T
80

1)

)0

S85



ZMS-160.26id w =+ =+ W® LN N W Oy o
IS — o Sl 30— Gio ] o O aoa:
(] [va) Wy = 0 OO Y (=] [45] — P D LD O LD
&~ — — T Ty ST — o W = Rk
| Vi SNe=— NRYs AN
O O
HO
Me
/N Me
OH
r N T T T T T T T T T T T N T T T " T T " " T T N T T T v T T T T T T T N T T T " 1
30 220 i) 200 190 180 170 160 150 140 130 120 110 100 90 80 0 G0 a0 40 30 zZ0 10 0 -1

Figure S61. *C NMR (150 MHz, DMSO-ds) spectra of compound 3d’

S86



OO0 DLW =000 — — WD =0

R R R R R R R R R |

[Ts]

Me
Me

OH

0 0
HO
/

(Ni

b MQUUM&

&
de) spectra of compou'nd 3¢’

]

Iduo
wn
>

-0

—_— 0 N
_.OH

I_QM

=p0L m

= O

Mo —
[0

_.OM

Fa Z
I
—

7.0

[Ts]

vl
Figure S62

T
8.0

S87



ZMS-173-1.2fid o =+ T} I~ %0 0 ] —
= It} - [ = @0 o4 o w w Ooir o@D
I It} — ) omom - —_ o« G ~— 0 POL—dD0 O
=) i} o = ozl = o o cnD $zociung
o - = = S = - @ 0o 6 0004 o 4
[ I N4 NG A a7 e
O O
HO
Me
/N Me
OH
I T T T T T T T T T T T T T T ¥ T T T T T T ¥ T v T M T T T ¥ T T T T T T v T 1
i0 220 210 200 190 180 170 160 120 140 130 120 110 100 a0 80 7 60 a0 40 30 20 10 C

.'U
Figure S63. *C NMR (150 MHz, DMSO-ds) spectra of compound 3e’

S88



£80
180
8g DW
690
ee |
55 Lf
zi L
S

L0¢
60 NW
oLe

L5~
6527
ZzTE
ZzE
£TE
¥ZE

E0E
*Z0e

Viw
SZE

GTG—

S46—

3
{4
LA
ar s
FAS
ar s
3=
LS4
£54

ZMS-183.1.fid

Me
e

~i0E
=Z0e
=p0) F
=E0E
=0
=Z0C F
—_—
_—

T
20

Figure S64. 'H NMR (600 MHz, DMSO-ds) spectra of compound 3f’

2.5

0

3

[Ts]

3.

T
4.0

[T=]

4

0

[I=)

T T
6.0 5.5

]

6.

T

7.0

T

T
&0

S89



ZMS-183.2 fid e — -+ w -+ ] o
[Ts] P~ =t w [Fe =] o - o — =0 L) [ — = 0
I~ W = o oo o - — @ —om Mo f~ Oy —
S @ o T ood = = 8 g | 88 ge=
| N i PN T AN
O O
HO
Me
/N Me
)) OH
Me
iy L l": 1 .
T T T T T T T ¥ T ¥ T ¥ T T T T T T T T T T T T T T T T T T T
220 210 200 1580 180 170 180 150 140 130 120 110 o0 90 80 0 60 50 40 30 20 10
Figure S65. *C NMR (150 MHz, DMSO-ds) spectra of compound 3f’
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Figure S66. 'H NMR (600 MHz, DMSO-ds) spectra of compound 3g’
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Figure S67. *C NMR (150 MHz, DMSO-ds) spectra of compound 3g’
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Figure S69. *C NMR (150 MHz, DMSO-ds) spectra of compound 3h’
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Figure S71. *C NMR (150 MHz, DMSO-ds) spectra of compound 3i’

S96



80—
86'0—

L6}
€6}
mo.w;\/
S0¢
vr.m“
PR
19'C
£9C

LGG—

Py o—

Sl i~
PE I
o I~
AV
9L~

ZM$-188-1.3 fid

Foo

A

Foo

Kooz
Fl0z
Fooe
pooE

T

2.0

T

T
2.

3.0

T

T
3.

4.0

T

5.5

T

T

6.5

T
7.

Figure S72. 'H NMR (600 MHz, DMSO-ds) spectra of compound 3j’

T

7.5

T

8.0

5

5

45

6.0

0

S97



ZMS-188-14fid w o W 0t 0D O 0 D LD D =g [Ts]
=] - O W — O W T O — 1) = @ = 0 P LY
o I 0 MO IO OO o | - @ P~ S w M
o s} oM Mo OO o= =] o] o 0= g
& - s SE e = o [ 80 &
| RSSO . ] PN
O O
HO
/
O mdie
Me
T T T T T T T T T T T T T T T T T T T T ¥ T T T T T T T T T T T T T T T 1
220 210 200 150 180 170 160 150 140 130 120 110 100 90 80 7 60 50 40 30 20 10 L

0
Figure S73. *C NMR (150 MHz, DMSO-ds) spectra of compound 3j’
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Figure S81. C NMR (150 MHz, DMSO-ds) spectra of compound 4b
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