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1. General information

All reactions were carried out under a nitrogen atmosphere. Most chemicals and solvents were analytical grade and
used without further purification except dichloromethane (DCM) which was dehydrated by phosphorus (V) oxide.
TLC was performed using precoated silica gel 60F-254 (0.2 mm) produced by Merck, while column chromatography
was performed using silica gel (100-200 mesh and 200-300mesh) produced by Qingdao sea company. 'H NMR and
3C NMR spectra data were recorded in CDCl; on a Bruker Avance 300 MHz spectrometer (300 MHz for 'H NMR,
75 MHz for 3C NMR). Chemical shifts (J) are reported in parts per million (ppm) from tetramethylsilane (TMS)
using the residual solvent resonance (CDCls: 7.25 ppm for 'H NMR. Multiplicities are abbreviated as follows: s =
singlet, d = doublet, t = traplet, q = quartet, m = multiplet). Mass spectra were recorded on a LC/MSD TOF HR-MS
Spectrum. Melting points were determined on a Mel-TEMP II melting point apparatus without correction. HPLC
analysis was carried out on an Agilent 1260 infinity eluded with gradient eluting mixed by CH;0H and H,0O at a
flow rate of 1 mL/min and at A = 254 nm. Optical rotation data were tested on SGW-2 polarimeter at A = 589 nm in

dichloromethane.

2. Synthesis of the key intermediate (12)

3,3-(Ethylene-dioxy)-17a-ethynyl-17b-hydroxyestr-5(10),9(11)-diene (2)

@CCSO — &

Potassium tert-butoxide (75.0 g, 0.6696 mol) was dissolved in dry tetrahydrofuran (500 mL) at room temperature.

2

The mixture was stirred for 1 h at the atmosphere of acetylene then cooled to 0 °C and 1 (100.0 g, 0.3183 mol) was
added. After that, the reaction mixture was stirred for another 1 h. Saturated ammonium chloride solution (500 mL)
was added and the mixture was stirred for 30 minutes. The organic layer was separated and the aqueous phase was
extracted by tetrahydrofuran (150 mL x 3). The organic layers were combined, washed by water and concentrated
to a volume of 100 mL. The residue was poured into ice water (500 mL) slowly and the precipitated crystals were

filtered off and dried at 50 °C.

17a-Ethynyl-17p-hydroxyestra-4,9-diene-3-one (10)

HO

-

2 (30.0 g, 0.0882 mol) was dissolved in acetic acid (300 mL) at room temperature. Then perchloric acid (12 mL,

2 10

0.1323 mol) was added dropwise while keeping the reaction temperature was under 30 °C. The reaction mixture was
stirred for 1 h, then, poured into water (600 mL) slowly. The precipitated crystals were filtered off, recrystallized by
(petroleum ether/ethyl acetate 3:1) and dried at 50 °C.

17p-Hydroxy-19-norpregna-4,9-diene-3,20-dione (11)

HO 7

10 1
10 (10.0 g, 0.0338 mol) was dissolved in tetrahydrofuran (100 mL), then, 30% sulfuric acid (30 mL), mercuric

sulfate (2.0 g, 0.0071 mol) was added to the above mixture. The reaction mixture was stirred for 1 h at 60 °C. After
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neutralizing with saturated sodium bicarbonate, the mixture was extracted by dichloromethane (100 mL X 3). The
organic layer was separated, combined, dried over sodium sulfate and concentrated under reduced pressure to give

yellow oil. The oil was purified via column chromatography (petroleum ether/ethyl acetate 4:1).

3,3,20,20-Bis(ethylene-dioxy)-17p-hydroxy-19-norpregna-5(10),9(11)-diene (12)

Ho:l)k HO(?:\(\‘O

0
)
1 12

11 (2.0 g, 0.0064 mol), indium trichloride (1.0 g, 0.0045 mol) were dissolved in cyclohexane (20 mL), then ethylene
glycol (2 mL) was added. The mixture was heat to reflux and stirred for 3 h. After neutralizing with saturated sodium
bicarbonate, the mixture was extracted by dichloromethane (20 mL % 3). The organic layer was separated, combined,

dried over sodium sulfate and concentrated under reduced pressure to give white oil. The oil was purified via column

chromatography (petroleum ether/ethyl acetate 5:1).

3. Synthesis of 11p,17p-isomer (U-1) and 11a,17p-isomer (U-2)
3,3,20,20-Bis(ethylene-dioxy)-17p-hydroxy-5a, 1 Oa-epoxy-19-norpregna-9(11)-ene (13) and 3,3,20,20-bis(ethylene-

dioxy)-17p-hydroxy-5p, 10p-epoxy-19-norpregna-9(11)-ene (16)

30% aqueous hydrogen peroxide (10 mL, 0.3409 mol) and sodium phosphate dibasic dodecahydrate (5.5 g, 0.0155
mol) were added to a solution of hexachloroacetone (1 mL, 0.0066 mol) in dichloromethane (50 mL). The mixture
was stirred for 1 h at 0 °C. 12 (5.0 g, 0.0124 mol) was added to above mixture. The reaction mixture was stirred for
another 36 h at the same temperature. Then, it was poured into a mixture of dichloromethane (50 mL) and ice. A
solution of sodium thiosulphate (11.9 g, 0.0752 mol) in water (100 mL) was added to the mixture to destroy the
excess of hydrogen peroxide. After separation and extraction, the organic fraction was washed with water (30 mL X
3) and dried over sodium sulfate. The solvent was removed in vacuo to give product, which was a mixture of the
5a,100- and 5f,10B-epoxides (80: 20) showed by TLC. The 5a,100-epoxides was separated through recrystallization
by (petroleum ether/ethyl acetate 5:1). The 58,10B-epoxides was purified via column chromatography (petroleum
ether/ethyl acetate 4:1).

3,3,20,20-Bis(ethylene-dioxy)-11p-(4-N, N-dimethylaminophenyl)-5a-hydroxy-17p-hydroxy-19-norpregna-9(10)-

ene (14)

Magnesium (2.9 g, 0.1217 mol), 4-bromo-N, N-dimethylaniline (2.0 g, 0.0101 mol), and one crystal of iodine were
dissolved in dry tetrahydrofuran (20 mL). The mixture was heat to 50 °C to start the reaction. After the reaction was

started, 4-bromo-N, N-dimethylaniline (20.0 g, 0.1005 mol) dissolved in dry tetrahydrofuran (200 mL) was added to
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the mixture slowly and the temperature of the reaction should be controlled under 35 °C. The grignard reagent was
prepared after stirring for 2 h. 13 (8.6 g, 0.0206 mol), copper (I) chloride (0.8 g, 0.0027 mol) was dissolved in dry
tetrahydrofuran (10 mL) and cooled to 0 °C while the grignard reagent was added dropwise. The reaction mixture
was stirred for 4 h, then, poured into 10% ammonium chloride (200 mL) solution and the organic phase was
separated, the residue was extracted with dichloromethane (100 mL x 5). The combined organic fractions were
washed with water (200 mL x 3), dried over sodium sulfate, filtered, and concentrated in vacuo to give brown oil.

The oil was purified via column chromatography (petroleum ether/ethyl acetate 8:1).

11B-(4-N, N-Dimethylaminophenyl)-17p-hydroxy-19-norpregna-4, 9-diene-3, 20-dione (15)

14 (2.1 g, 0.0039 mol), potassium bisulfate (1.1 g, 0.0078 mol) were dissolved in ice water (20 mL) then cooled to
0 °C. The mixture was stirred for 2 h at 0 °C. After neutralizing with saturated sodium bicarbonate, the mixture was
extracted by dichloromethane (30 mL x 3). The organic layer was separated, combined, dried over sodium sulfate
and concentrated under reduced pressure to give brown oil. The oil was purified via column chromatography

(petroleum ether/ethyl acetate 3:1).

11p,17p-Isomer of UPA (U-1)

Perchloric acid (1.5 mL, 0.0163 mol) was added to acetic anhydride (5 mL, 0.0530 mol) by dropwise at -10 °C. The
obtained solution was stirred for 1 h, then, cooled to -25 °C and the solution of 15 (1.0 g, 0.0023 mol) in dry
dichloromethane (10 mL) was added slowly to keep the temperature between -10 °C and -25 °C. The reaction mixture
was stirred at -15 °C for 2 h. After neutralizing with saturated sodium bicarbonate, the organic layer was separated
and the residue was extracted by dichloromethane (20 mL x 3), then, the organic layer was combined, dried over
sodium sulfate and concentrated under reduced pressure to give yellow oil. The oil was purified via column

chromatography (petroleum ether/ethyl acetate 4:1).

3,3,20,20-Bis(ethylene-dioxy)-110-(4-N,  N-dimethylaminophenyl)-5p-hydroxy-17p-hydroxy-19-norpregna-9(10)-

ene (17)

Magnesium (9.2 g, 0.3828 mol), 4-bromo-N, N-dimethylaniline (3.8 g, 0.0191 mol), and one crystal of iodine were
dissolved in dry tetrahydrofuran (40 mL). The mixture was heat to 50 °C to start the reaction. After the reaction was
started, 4-bromo-N, N-dimethylaniline (38.1 g, 0.1914 mol) dissolved in dry tetrahydrofuran (400 mL) was added to

the mixture slowly and the temperature of the reaction should be controlled under 35 °C. The grignard reagent was
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prepared after stirring for 2 h. 16 (10.0 g, 0.0239 mol), copper (I) chloride (4.8 g, 0.0478 mol) was dissolved in dry
tetrahydrofuran (20 mL) and cooled to 5 °C while the grignard reagent was added dropwise. The reaction mixture
was stirred for 4 h, then, poured into 10% ammonium chloride (400 mL) solution and the organic phase was
separated, the residue was extracted with dichloromethane (150 mL x 5). The combined organic fractions were
washed with water (150 mL x 3), dried over sodium sulfate, filtered, and concentrated in vacuo to give brown oil.

The oil was purified via column chromatography (petroleum ether/ethyl acetate 8:1).

110-(4-N, N-Dimethylaminophenyl)-17p-hydroxy-19-norpregna-4, 9-diene-3, 20-dione (18)

N
- \@ HO ?\\
8 o

17 18

17 (1.5 g, 0.0278 mol), potassium bisulfate (3.1 g, 0.0223 mol) were dissolved in ice water (30 mL) then cooled to
0 °C. The mixture was stirred for 2 h at 0 °C. After neutralizing with saturated sodium bicarbonate, the mixture was
extracted by dichloromethane (50 mL x 3). The organic layer was separated, combined, dried over sodium sulfate
and concentrated under reduced pressure to give brown oil. The oil was purified via column chromatography

(petroleum ether/ethyl acetate 3:1).

11a,17p-Isomer of UPA (U-2)

Perchloric acid (0.1 mL, 0.0016 mol) was added to acetic anhydride (1.6 mL, 0.0156 mol) by dropwise at -10 °C.
The obtained solution was stirred for 1 h, then, cooled to -25 °C and the solution of 18 (0.5 g, 0.0014 mol) in dry
dichloromethane (10 mL) was added slowly to keep the temperature between -10 °C and -25 °C. The reaction mixture
was stirred at -15 °C for 2 h. After neutralizing with saturated sodium bicarbonate, the organic layer was separated
and the residue was extracted by dichloromethane (20 mL x 3), then, the organic layer was combined, dried over
sodium sulfate and concentrated under reduced pressure to give yellow oil. The oil was purified via column

chromatography (petroleum ether/ethyl acetate 4:1).

4. Synthesis of demethylation impurity (U-3)

3,3,20,20-Bis(ethylene-dioxy)-11f-(4-phenyl)-5a-hydroxy-17a-hydroxy-19-norpregna-9(10)-ene (19)

Magnesium (4.5 g, 0.1875 mol), bromobenzene (2.0 g, 0.0128 mol), and one crystal of iodine were dissolved in dry
tetrahydrofuran (25 mL). The mixture was heat to 45 °C to start the reaction. After the reaction was started,
bromobenzene (20.0 g, 0.1282 mol) dissolved in dry tetrahydrofuran (250 mL) was added to the mixture slowly and
the temperature of the reaction should be controlled under 30 °C. The grignard reagent was prepared after stirring

for 3 h. 7 (15.0 g, 0.0373 mol), copper (I) chloride (1.5 g, 0.0153 mol) was dissolved in dry tetrahydrofuran (20 mL)
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and cooled to 0 °C while the grignard reagent was added dropwise. The reaction mixture was stirred for 6 h, then,
poured into 10% ammonium chloride (250 mL) solution and the organic phase was separated, the residue was
extracted with dichloromethane (150 mL x 5). The combined organic fractions were washed with water (150 mL X
4), dried over sodium sulfate, filtered, and concentrated in vacuo to give yellow oil. The oil was purified via column

chromatography (petroleum ether/ethyl acetate 10:1).

11B-(4-Phenyl)-170-hydroxy-19-norpregna-4, 9-diene-3, 20-dione (20)

19 was dissolved in ethanol (50 mL), then, 8.5% aqueous sulfuric acid (10 mL) was added. The mixture was stirred
for 2 h. After neutralizing with saturated sodium bicarbonate, the mixture was extracted by dichloromethane (60 mL
x 3). The organic layer was combined and dried over sodium sulfate, then, concentrated under reduced pressure to

give white oil. The oil was purified via column chromatography (petroleum ether/ethyl acetate 6:1).
11p-(4-Nitrophenyl)-17a-hydroxy-19-norpregna-4, 9-diene-3, 20-dione (21)

[0}

Sulfuric acid (5 mL, 0.0920 mol) was dissolved in nitric acid (10 mL, 0.1511 mol), then, cooled to 10 °C. After
stirring for 10 minutes, 20 (5.0 g) was added to the mixture slowly and the temperature should be controlled under
10 °C. The mixture was stirred for 0.5 h and saturated sodium bicarbonate and DCM (50 mL) was added to neutralize.
The organic layer was separated, combined and dried over sodium sulfate, then, concentrated under reduced pressure

to give orange oil. The oil was purified via column chromatography (petroleum ether/ethyl acetate 3:1).

11B-(4-Nitrophenyl)-17a-acetoxy-19-norpregna-4, 9-diene-3, 20-dione (22)

0N : 0

21 22
Perchloric acid (3 mL, 0.0326 mol) was added to acetic anhydride (10 mL, 0.1060 mol) by dropwise at -10 °C. The
obtained solution was stirred for 1 h, then, cooled to -25 °C and the solution of 21 (2.0 g, 0.0046 mol) in dry
dichloromethane (20 mL) was added slowly to keep the temperature between -10 °C and -25 °C. The reaction mixture
was stirred at -15 °C for 4 h. After neutralizing with saturated sodium bicarbonate, the organic layer was separated
and the residue was extracted by dichloromethane (40 mL x 3), then, the organic layer was combined, dried over
sodium sulfate and concentrated under reduced pressure to give yellow oil. The oil was purified via column

chromatography (petroleum ether/ethyl acetate 5:1).

Demethylation impurity of UPA (U-3)

22 (0.8 g, 0.0017 mol) was dissolved in dry dichloromethane (10 mL), then, zinc powder (0.2 g, 0.0031 mol) was
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added. Acetic acid (1 mL, 0.0171 mol) was added to the mixture by dropwise at room temperature. The obtained
solution was stirred for 0.2 h, then, filtrated. After neutralizing with saturated sodium bicarbonate, the organic layer
was separated and the residue was extracted by dichloromethane (10 mL x 3), then, the organic layer was combined,
dried over sodium sulfate and concentrated under reduced pressure to give orange oil. The oil was purified via

column chromatography (petroleum ether/ethyl acetate 3:1).

5. Characterization of products

0
HO \k

0
17p-Hydroxy-19-norpregna-4,9-diene-3,20-dione (11): white solid, 50% yield, mp 192-196 °C.

"H NMR (300 MHz, CDCl;) 6 1.12 (s, 3H, —CH3), 2.30 (s, 3H, —-CH3), 1.26-2.89 (m, 18H), 5.70 (s, 1H, =CH).
HRMS (ESIY): calcd for CyH,;,03 [M+H]" 315.1955, found 315.1957.

O,

3,3,20,20-Bis(ethylene-dioxy)-17p-hydroxy-19-norpregna-5(10),9(11)-diene (12): white crystalline solid, 40%
yield, mp 195-198 °C.

'"H NMR (300 MHz, CDCl;) 6 0.63 (s, 3H, —CH3), 0.91-2.68 (m, 19H), 1.29 (s, 3H, —CH3), 3.69-4.03 (m, 8H, —
OCHy), 5.58 (d, J= 6.0 Hz, 1H, =CH).

HRMS (ESI"): calcd for Cp4H3505 [M+H]" 403.2479, found 403.2481.

3,3,20,20-Bis(ethylene-dioxy)-17p-hydroxy-5a,10a-epoxy-19-norpregna-9(11)-ene (13): white solid, 60% yield,
mp 185-190 °C.

'"H NMR (300 MHz, CDCl;) 6 0.74 (s, 3H, —CH3), 0.86-2.66 (m, 19H), 1.33 (s, 3H, —CH3), 3.83-3.93 (m, 8H, —
OCHy), 6.12 (t, J= 3.0 Hz, 1H, =CH).

HRMS (ESIY): calcd for Cp4H3506 [M+H]" 419.2428, found 419.2358.

3,3,20,20-Bis(ethylene-dioxy)-11p-(4-V, N-dimethylaminophenyl)-5a-hydroxy-17p-hydroxy-19-norpregna-
9(10)-ene (14): pink powder, 58% yield, mp 193-197 °C.

"H NMR (300 MHz, CDCl;) d 1.05 (s, 3H, —CH,), 1.11 (s, 3H, —-CH3;), 1.21-2.18 (m, 20H), 2.91 (s, 6H, N-CH3),
3.76-4.08 (m, 8H, -OCH,), 4.41 (s, 1H, —CH). 6.68 (s, 2H, Ar—H), 7.09 (d, J = 6.0 Hz, 2H, Ar-H).

BC NMR (75 MHz, CDCl;): 6 = 138.9, 129.5, 128.5, 121.9, 119.4, 114.9, 111.8, 110.1, 87.3, 65.8, 63.9, 59.9, 51 .4,
48.5,47.9,46.5,44.9,43.7,40.9, 36.1, 35.9, 344, 33.7, 32.0, 31.9, 28.2, 24.3, 22.8, 20.6, 16.2, 15.2, 13.7 ppm.
HRMS (ESI"): caled for C3,HysNOg [M+H]" 540.3320, found 540.3320.
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11B-(4-N, N-Dimethylaminophenyl)-17p-hydroxy-19-norpregna-4, 9-diene-3, 20-dione (15): light green solid,
60% yield, mp 181-185 °C.

'H NMR (300 MHz, CDCl;) 6 0.64 (s, 3H, -CH3), 1.43-2.71 (m, 17H), 2.31 (s, 3H, -COCH3), 2.92 (s, 6H, N-CHj3),
4.25 (d,J=9.0 Hz, 1H, —-CH). 5.74 (s, 1H, =CH), 6.67 (d, /= 9.0 Hz, 2H, Ar-H), 6.99 (d, /= 9.0 Hz, 2H, Ar-H).
I3C NMR (75 MHz, CDCl3): 6 =213.9, 199.2, 156.3, 148.0, 145.2, 128.9, 126.9, 122.3, 112.4, 90.6, 48.5, 47.6, 40.2,
39.1, 38.6, 38.5, 36.3, 34.5, 30.6, 27.9, 26.9, 25.3, 23.9, 14.8 ppm.

HRMS (ESIY): calcd for C,3sH36NO5; [M+H]* 434.2690, found 434.2609.

11B,17p-Isomer of UPA (U-1): off-white solid, 700 mg, 60% yield, mp 181-186 °C. [a]2°=+154.8 (¢ 1.0, CH,Cl).
'HNMR (300 MHz, CDCl3) 5 0.69 (s, 3H, ~CHj), 1.15-2.58 (m, 17H), 2.08 (s, 3H, ~COCHs), 2.12 (s, 3H, ~COCHj),
2.93 (s, 6H, N-CH3), 4.27 (d, J= 9.0 Hz, 1H, —CH). 5.74 (s, 1H, =CH), 6.69 (d, J= 9.0 Hz, 2H, Ar-H), 7.02 (d, /=
9.0 Hz, 2H, Ar-H).

13C NMR (75 MHz, CDCl3): § =208.4, 199.6, 171.3, 156.6, 148.6, 145.1, 129.5, 127.4, 122.9, 112.7, 96.4, 47.6,
47.1,40.6,39.5, 39.4, 38.6, 36.9, 32.8,31.1, 27.5, 27.2, 25.8, 24.9, 21.1, 16.3 ppm.

HRMS (ESI*): caled for C3H3sNO, [M+H]* 476.2795, found 476.2809.

O,

3,3,20,20-bis(ethylene-dioxy)-178-hydroxy-58,10B-epoxy-19-norpregna-9(11)-ene (16): white crystalline solid,
14% yield, mp 180-183 °C.

'H NMR (300 MHz, CDCl;) 6 0.74 (s, 3H, —CHj3), 0.86-2.66 (m, 19H), 1.33 (s, 3H, —-CHj3), 3.83-3.93 (m, 8H, —
OCH,), 5.82 (d, J= 6.0 Hz, 1H, =CH).

HRM S (ESI"): caled for C,4H3506 [M+H]* 419.2428, found 419.2358.

_N o/\\
\© HO \Vo
&o OH

3,3,20,20-Bis(ethylene-dioxy)-11a-(4-N, N-dimethylaminophenyl)-5p-hydroxy-17p-hydroxy-19-norpregna-
9(10)-ene (17): light brown solid, 11% yield, mp 191-193 °C.
HRMS (ESIY): calcd for C3,H46NOg [M+H]* 540.3320, found 540.3316.

Q0

0
110-(4-N, N-Dimethylaminophenyl)-178-hydroxy-19-norpregna-4, 9-diene-3, 20-dione (18): green solid, 60%
yield, mp 178-182 °C.

o
HO \k
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'HNMR (300 MHz, CDCls) 6 0.64 (s, 3H, —CHz), 1.43-2.74 (m, 17H), 2.31 (s, 3H, -COCH3), 2.91 (s, 6H, N-CHs),
425 (d,J=9.0 Hz, 1H, -CH). 5.74 (s, 1H, =CH), 6.65 (d, J= 9.0 Hz, 2H, Ar-H), 6.99 (d, J = 6.0 Hz, 2H, Ar-H).
13C NMR (75 MHz, CDCly): 6 = 213.9, 199.2, 156.3, 148.1, 145.3, 131.1, 128.9, 126.9, 122.3, 112.3, 90.6, 73.8,
48.6,47.6,45.8,40.1, 39.1, 38.5, 36.3, 35.9, 34.5, 33.9, 30.6, 29.2, 27.8, 26.9, 25.3 ppm.

HRMS (ESI"): caled for CosH3NO; [M+H]* 434.2690, found 434.2685.

11a,17-Isomer of UPA (U-2): light yellow powder, 200 mg, 43% yield, mp 182-186 °C, [a]?°= +117.1 (¢ 1.0,
CH,CL).

TH NMR (300 MHz, CDCls) 6 0.69 (s, 3H, —-CH3), 1.16-2.62 (m, 17H), 2.09 (s, 3H, -COCH3), 2.12 (s, 3H, ~COCH3),
2.94 (s, 6H, N-CH3), 4.28 (d, /= 6.0 Hz, 1H, —CH). 5.75 (s, 1H, =CH), 6.71 (s, 2H, Ar-H), 7.04 (d, /= 9.0 Hz, 2H,
Ar-H).

13C NMR (75 MHz, CDCls): 6 =208.4, 199.6, 171.3, 156.6, 148.7, 145.2, 131.4, 129.4, 127.4, 123.0, 112.7, 96.4,
47.6,47.1, 40.6, 39.5, 39.4, 38.6, 36.8, 32.8, 31.1, 27.5,27.2, 25.8, 24.9, 21.1, 16.3 ppm.

HRMS (ESIY): calcd for C30H3sNO4 [M+H]* 476.2795, found 476.2813.

11p-(4-Phenyl)-17a-hydroxy-19-norpregna-4, 9-diene-3, 20-dione (20): claret-colored solid, 85% yield, mp 181-
185 °C.
HRMS (ESIY): calcd for C6H3,05 [M+H]" 391.2268, found 391.2273.

02N© o}

11p-(4-Nitrophenyl)-17a-hydroxy-19-norpregna-4, 9-diene-3, 20-dione (21): dark-yellow solid, 46% yield, mp
189-192 °C.

'TH NMR (300 MHz, CDCl;) 6 0.33 (s, 3H, —CH3), 1.16-2.67 (m, 19H), 2.20 (s, 3H, -COCHjs), 4.44 (d, J=7.65 Hz,
1H, —-CH). 5.75 (s, 1H, =CH), 7.28 (d, /= 9.0 Hz, 2H, Ar-H), 8.08 (d, /= 9.0 Hz, 2H, Ar-H).

HRMS (ESIY): calcd for C,6H30NOs [M+H]* 436.2118, found 436.2130.

11p-(4-Nitrophenyl)-17a-acetoxy-19-norpregna-4, 9-diene-3, 20-dione (22): light green solid, 39% yield, mp
183-187 °C.
HRMS (ESIY): calcd for C,3H3,NOg [M+H]* 478.2224, found 478.2235.

S10



Demethylation impurity of UPA (U-3): off-white solid, 500 mg, 60% yield, mp 187-192 °C, [a]?*= +125.6 (¢ 1.0,
CH,CL).

'TH NMR (300 MHz, CDCls3) 6 0.28 (s, 3H, —CH3), 1.19-2.81 (m, 19H), 2.02 (s, 3H, -COCHj3;), 2.06 (s, 3H, ~COCH3),
4.30 (d, J=6.0 Hz, 1H, —-CH). 5.71 (s, 1H, =CH), 6.60 (d, J = 9.0 Hz, 2H, Ar-H), 6.86 (d, /= 6.0 Hz, 2H, Ar—H).
13C NMR (75 MHz, CDCl3): 6 =203.9, 199.6, 170.7, 156.6, 148.7, 145.6, 131.5, 129.3, 127.3, 123.0, 112.8, 96.2,
50.9,47.1,39.4,38.4,36.9,36.8,31.1, 30.3, 27.9, 26.9, 25.8, 24.2, 21.3, 15.7 ppm.

HRMS (ESIY): calcd for C,3H3sNO, [M+H]* 448.2482, found 448.2510.

6. NMR spectra

Compound 11

XPF-315 CDCl3 1HNMR AV300

; 2 : BRUKER
| e

Current Data Parameters
NAME

fl XPF-315
(0] EXPNO 1
HO X\\ BROCNO 1
& FZ - Acquisition Parameters
Date_ 20170109
Time 20.27
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG z2g30
T 32768
(0] SOLVENT cpe1l
NS 16
D3 T
SWH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 114
oW 69.333 usec
DE 7.00 usec
TE 300.0
Dl 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 13.25 usec
PL1 -1.00 dB
PL1W 12.36450577 W
SFO1 300.1331514 MHz
F2 - Processing parameters
sI
SF 300.1299941 MHz
WoW no
558 o
1B 0 Hz
GB [}
PC 0.90
T T T T T T T T
7 6 5 4 3 2 1 0 ppm
I
I}
= © 2]
Sample Name Position P1-C2 Instrument Name Instrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  xpf-314-bai-p.d ACQ Method Comment Acquired Time 3/20/2017 9:30:32 PM
%10 6 |*ES| Scan (12.2 sec) Frag=100.0V xpf-314-bai-p.d
85
651.3674
8.25
8
7.754
7.5
7.25
7
6.75
6.5
6.25
[=3
5.75
5.5
5.25
5
4.75
4.5
4 .25
4
3.75
3.5
3.25 315.1957
3
2.75
2.5
225
2
1.75
1.5
1.25
1
0.75
05
0.25
o " I\ | Aodasa | L 1

Fs N
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
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Compound 11-E

314 CcDC13 H1-NMR 303K AV-300 (_'Xj
3 a3
Current Data Parameters
_sOH HAM] 314
N (0] EXPNO i
PROCNO 1
Fz - Acquisition Parameters
Date_ 20170322
Time 21.33
INSTRUM spect
O PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
SOLVENT cbCc13
NS 16
Ds 1
SHH 6188.119 Hz
FIDRES D.188846 Hz
AQ 2.6476543 sec
RG 114
D 80.800 usec
DE 7.00 usec
TE 300.0 K
D1 1.00000000 sec
TDO o
mmzsm=m= CHANNEL fl =====s==
NUC1 1H
P1 13.25 usec
PL1 -1.00 dl
PLIW 12.36450577 W
SF01 300.1318534 MH=z
F2 - Proceszing parametars
51 32768
SF 300.1300030 MH=z
WOW EM
558 i}
LB 0.30 H=z
GE 0
N PC 1.00
T T T T T T T T
7 6 5 4 3 2 1 0 ppm
f5.| ‘8.
L] 1]
Compound Z-1
17B-SBH-20170405 CcDC13 1HNMR AV300 m
a5 R
vV TV Bg%n
Current Data Parameters
N. 17B-SBHE-20170405
_\\\OH EXPNO 1
X /> PROCNO 1
o FZ - Acguigition Parameters
Date_ 20170405
o Time 21.00
INSTRUM spact
</ PROBHD 5 mm PADUL 13C
(e) PULPROG zg30
D 32768
SOLVENT CDC13
N3 16
DS 1
SWH T211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 228
DW 69.333 usec
DE 7.00 usec
TE 300.0 K
Dl 1.00000000 sec
TDO 1
=mmmmmm= CHANNEL f] m=m=sm===
NOUC1 1H
Pl 13.25 usec
PL1 -1.00 dB
PL1W 12.36450577 W
S5FO01 300.1331514 MH=z
F2Z - Processing parameters
sI 32768
5F 300.1300010 MH=z
WDW ne
35E a
LB a Hz
M i GE 0
Jo 1 N PC 0.90
I T e I T i I e I -
T 6 5 4 3 2 1 0 ppm
L
3 53
- “le
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Compound 12

XPF-17B-SBH-20170504 CDCL3 1H NMR AV-300

3.92

——5.59
T—s5.57

&7

Current Data Parameters
NAME XPF-17B-SBH
EXENO 1
PROCNO 1

FZ = Acquisition Parameters
303

Date_ 0170504
Time 19.16
INSTRUM spect
E 5 mm PADUL 13C
zg30

32768

€Dec13

16

1

7211.539
0.220079
2.2719147

300.
1.00000000
L B

Hz
Hz
sec

usec
usec

sec

anssmsss CHANNEL f] ssssssss

NUcl 1H
Bl 13.25 usec
PL1 =1.00 dB
PLI1W 12.36450577 W
5FO1 300.1331514 MHz
F2 - Processing parameters
i34 327¢8
SF 300.1300236 MHz
WOH noe
558 ]
LB 0 Hz
GB 0
JI_ PC 0.90
T T T T T T
7 6 5 4 3 2 0 ppm
e - 8
~ o
Sample Name Position P1-Al Instrument Name Instrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  XPF-402-p.d ACQ Method Comment Acquired Time 3/22/2017 7:45:29 PM
«10 5 |+ESI Scan (13.1 sec) Frag=100.0V XPF-402-p.d Subtract
2.2 827.4722
2.14
24 O/\‘
HO \Y/C
1.9 R
1.8
1.7
1.6 0
1.5 </0
1.4
1.3
1.24
1.1
1
0.94 403.2481
(M+H)+
0.8
0.7
0.6
0.5
0.4
0.3
0.2
510.2076
0.1 I l
ok i |.||| L ‘u | e e i Ll sl L " L L " A all

375 400 425 450 475 500 525 550 575 600 625 650 675 700 725 750 775 800 825
Counts vs. Mass-to-Charge (m/z)
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Compound 13

17B-SBH-02 CDCL3 1HNMR AV300

Current Data
NAME

PL1W
SFOl

5
SF

T
7 6 5 4 3 2 1 0 ppm

1.06 =
"
7.80

155
3.4 =
3.05 =

Sample Name Position P1-E2 Instrument Name Instrument 1 User Name
Inj Vol 0.5 InjPesition SampleType Sample IRM Calibration Status
Data Filename  17B-SBH-O2-p.d ACQ Method Comment Acquired Time

)
BRUKER
L)

Parameters
17B-SBH-02

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170515
Time 20.40
INSTRUM spect
PROBED 5 mm PADDL 13C
PULPROG zg30

D 32768
SOLVENT cpc13

NS &

DS 1
SHEH 7211.539 Hz
FIDRES 0.220079 Hz
AQ 2.2719147 sec
RG 114

DWW 69.333 usec
DE 7.00 usec
TE 300.0 K
D1 1.00000000 sec
DO 1

CHANNEL f1 ss=sss===

1H
13.25 usec
-1.00 dB

12.36450577 W
300.1331514 MHz

F2 - Processing parameters
1 32768

300.1300053 MHz

WDW

SsSB 0

LB 0 Hz
-n GB Q

PC

ne

All Tons Missed
12/15/2016 B:15:44 PM

x10 6 |*ESI Scan (0.246 min) Frag=100.0v 17B-SBH-0O2-p.d

4,25 401 2257

2.5 419.2358
(M+H )+

0.5+ 459.2282
0.25 ].

|- A

280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Counts vs. Mass-to-Charge (m/z)

Compound 16
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178-SBH-YH CDC13 1HNMR AV300

EXPNO
PROCNO

Date_
Time
INSTRUM
PROBHD
PULPROG
™

SOLVENT
NS

DS

SWH
FIDRES
AQ

NUCL
Pl
PL1
PL1W
SFO1

sI
SF
WDH
SsB
LB

=
" ﬂ i BC

Compound 14

17A-11A-SBH C13-NMR CDCI3 303K AV-300

0@ o@D @D
S OB AT IO N DOD T AMANANINNDOANOON A UMANHANOEODNNMNE FAND O AOO OB NN

N T MO RN T NNOO R N~ PN ONNOA I MNOOCAE TR FNMONTTOFTDN AL OO

L L L L R A N T A M AN R ONNORMNTO NN MANYNNONTM I ONTNONBNAMENDNNONNO ™5

e N e et e e S T e ST

ANNNAA A A A O P ECEUMMNMIMMIMONIO MR T IITMIDEONIIMNMOMMNAAOOTNNNS QL NnMS

B R e R R e R R R e o - R R R R R R R R b b e R R F e Rl R B R R R R R A R R R R R R ]

| | Jecl. “ |
T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm

S15

Current Data Parameters
NAME

17B-SBH-YH
1
1

F2 - Acquisition Parameters

20161219
20.57
spect

5 mm PADUL 13C

zg30
32768
cne13
16

1
7211.539 Hz
0.220079 Hz

2.2719147 sec
90.5
69.333 usec
7.00 usec
300.0 K
1.00000000 sec
1

======== CHANNEL £l ========

1H
13.25 usec
-1.00 dE
12.36450577 W
300.1331514 MHz

F2 - Processing parameters
32768

300.1300048 MHAz

no
a
0 Hz
[

2.00
NAME 17A-11A-SBH
EXENO 2
PROCNO 1
Date_ 20161221
Time 23.33
INSTRUM spect
PROBHD 5 mm BADUL 13C
PULPROG zgdc
™D 65536
SOLVENT cpCla
NS 7000
DS 4
SWH 19531.250 Hz
FIDRES 0.298023 Hz
aQ 1.677T1716 sec
RG 57
DW 25.600 usec
DE 7.00 usec
TE 300.0 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1

CHANNEL £1

13C
11.80 usec
1.00 dB
26.73651505
75.4764278 MHz

=

CHANNEL £2

80.00 usec

-1.00 dB

.62 dB
12.36450577
0.33898211
300.1312005 MHz

==

32768
75.4677867 MHz
0
1.00 Hz

0
2.00



Sample Name Position P1-E3 Instrument Name Instrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  17A-11A-SBH-p.d ACQ Method Comment Acquired Time 12/15/2016 8:19:36 PM
%10 6 [+ES| Scan (0.267 min) Frag=100.0V 17A-11A-SBH-p.d Subtract
4.2 540.3320
(M+H)+
4
3.8
3.6
3.4
32
34
2.8
26
2.4
2.2
2
1.8
1.6
1.4
1.24
1
o.8 1101.6388
0.6
0.44
0.2
) ; l . : R : Ly : ; o J.A‘ . N
100 200 300 400 500 600 700 800 900 1000 1100
Counts vs. Mass-1o-Charge (m/z)
Compound 15
17B-11B-WYXH CDC13 1HNMR AV300
i )
Current Data Parameters
NAME 17B-118-WXYH
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161219
Time 20.46
INSTRUM spect.
PROBED 5 mm PADUL 13C
BULPROG 2g30
32768
SOLVENT cpe1l
NS 16
DS 1
SWH 7211.539 Hz
FIDRES 0.220079 Hz
Ag 2.2718147 sec
RE 50.5
DW 69.333 usec
DE 7.00 usec
E 300.0 K
D1 1.00000000 sec
TDO 1
ssmsmass CHANNEL fl sss=ss=s
NUC1 1H
Pl 13.25 usec
PL1 -1.00 dB
BLIW 12.36450577 W
5FO1 300.1331514 MHz
F2 - Processing parameters
51 32768
SF 300.1300048 MHz
WDW no
55B 0
LB 0 Hz
= 0
]_ ] PC 2.00
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm
A [ | L
W 8 B M@ |
- od| =] =1 w L led
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17B-11B-WYXH CI13-NMR CDCI3 303K

AV-=300

BRUKER
[P

0 @ = o= TN w0
o ~ ~ o qaw W @ oW ramoYLYoLYmoBAN S
o - N o~ @am ™ a @om T MDA MANMERD D0
4 2 . v AW NNHAYDMDNDDN -
- @ 6 @0 wwo o . g
- a n o= NN o o wwow OO0 @mEWVWTOrVNMmT
~ - e bl e S . TTTMOOMOO 0NN NN NAME 17B-11B-WYXH
| AN I SN i
PROCND 1
Date_ 20161221
ime 22.57
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG
D
SOLVENT
NS
DS
SWH Hz
FIDRES iz
A0 sec
RG
oW usec
DE usec
TE 0K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
Pl 1.80 usec
PL1 1.00 dB
PLIW 26.73651505 W
SFOL 75.4764278 MHz
CHANNEL £2
waltz
1H
80.00 usec
-1.00 dB
14.62 dB
12.36450577 W
0.33898211 W
300.1312005 MHz
75.4677867 MHz
no
W B - :
. e : ST P 0.00 Bz
0
T T T T T T T T T T T T T 2.00
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
Sample Name Position P1-ES Instrument Name Instrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename 17B-11B-WY¥XH-p.d ACQ Method Comment Acquired Time 12/15/2016 8:24:49 PM
%10 6 |+ESI Scan (0.226 min) Frag=100.0V 17B-11B-WYXH-p.d Subtract
1.9 434.2609
(M+H)+
1.8
1.7
1.6
1.5 B8E89.4968
1.4
1.3
1.2
1.1
1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
ol . , . Ll . _ | S
100 200 300 800 900 1000

S17
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Compound U-1

17B-11B CDC13 1HNMR AV300

Current Data Parameters
NAME 17B-11B
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20161219
Time 20.38
INSTRUM spect.
PROBED 5 mm PADUL 13C
PULPROG zg30
™ 32768
SOLVENT cpc13
NS 16
DS 1
3WH 7211.539 Hz
0.220073 Hz
2.2719147 sec
71.8
69.333 usec
7.00 usec
300.0 K
1.00000000 sec
1
1
NUC 14
Pl 13.25 usec
L1 -1.00 dB
BLIW 12.36450577 W
5501 300.1331514 MHz
F2 - Processing parameters
51 32768
sF 300.1300048 MHz
WDW no
SSB L]
L L& 0 Bz
“ I = [}
. " J 2C 2.00
T T T T T T T
7 6 5 4 2 1 0 ppm
L ] \ |
8 [8] gl g gz
- - - (=] o
U-1 CDCL3 13C 300M m
@ e n n o ws aae
now E no22 233 o
@ o - @ @ @ o 2
s % = n 2% an 3
8 2 Eoom 3R 8aR § BRUKER
| I (>
Current Data Parameters
NAME u-1
EXPNO 3
PROCNO 10
F2 - Acquisition Parameters
Date_ 20150115
Time 18.00 h
INSTRUM spect
PROBHD  2104275_0384 [
PULPROG zgpg30
™ 65536
SOLVENT coe13
NS 138
DS 4
SHH 18115.941 Hz
FIDRES 0.552855 Hz
ag 1.8087935 sec
RG 6.24
Dii 27.600 usec
DE 6.50 usec
TE 0R
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
SFOL 75.4752953 MHz
nucl 13c
Pl 9.70 usec
PLWL 39.00000000 W
sFo2 300.1312005 MHz
nucz F
CPDPRG [2 waltzl6
PCPD2 30.00 usec
PLWZ 12.00000000 W
PLW12 0.18935000 W
PLUL3 0.10027000 W
Fz - Processing parameters
51 32768
SF 75.46T7485 MHz
WOW
5B [
LB
T T T T T T T T T T T T 153 0
200 180 160 140 120 100 80 60 40 20 0 ppmec
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Sample Name Position P1-E7 Instrument Name Instrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status Some Ions Missed
Data Filename 17B-11B-p.d ACQ Method Comment Acquired Time 12/15/2016 8:29:34 PM
%10 6 |+ESI Scan (0.242 min) Frag=100.0V 17B-11B-p.d Subtract (2)
4762809
3.8 (M+H)+
3.6
3.4
3.24
3
2.8
26
2.4
2.2
2 973.5331
1.84
1.6
1.4
1.24
1
0.8
0.6
0.4
1 |
o - . IPEEY 1|17 S P i . 'l PO
200 300 400 500 600 700 800 200 1000 1100
Counts vs. Mass-to-Charge (m/z)
Compound 18
17B-11A-WYXH CDC1l3 1HNMR AV300
Current Data Parameters
NAME 17B-11A-WYXH
EXPNO 1
PROCHO 1
F2 - Acquisition Parameters
Date_ 20161219
ime 20.30
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
0 32768
SOLVENT cpe1l
NS 16
DS i
SWH 7211.539 Hz
FIDRES 0.220079 Hz
A 2.2719147 sec
RG 71.8
oW 69.333 usec
DE 7.00 usec
E 300.
D1 1.00000000 sec
0O 1
CHANNEL £1
nuC1 1H
Pl 13.25 usec
PL1 -1.00 dB
PLLW 12.36450577 W
SFOL 300.1331514 MHz
F2 - Processing parameters
ST 62
SF 300.1300048 MHz
WOW no
53B o
LB 0 Hz
= o
A )J BC 2.00
T T T T T T T T
7 6 5 4 3 2 1 0 ppm
| / \
W e & ) [ g
ol Jed =] S ) o |
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17B-11A-WYXH C13-NMR CDCI3 303K AV-300

— w0 = ow oOooooN®m
o o M BN AOHMDAVNNANANRNNOAN A MOENVOTMANDO A T A O
S ] DM BN D D ] OV Oh e O - D O D o O
4 e L S RN A RPN NO R i @n T Ma o NG DD 5 D 6o
™ o T R s R T S el e
i o N TT MANNNCI O YOO MEOREERNONDOOCWTTTMOON - I~ 00
o — o AAAAA AT T IIIIOMNM0MM0M0M0M0O0M0M0000NNN NAME 17B-11A-WYXH
EXPNO 2
PROCNO i
Date_ 20161219
Time 23.08
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgd
65536
SOLVENT cpcl3
NS 369
DS 4
SWH 19531.250 Hz
FIDRES 0.298023 Hz
AQ 1.6777716 sec
RC 3
oW 25.600 usec
DE 7.00 usec
TE 300.0 K
Dl 2.00000000 sec
D1l 0.03000000 sec
DO 1
CHANNEL £1 =
13c
11.80 usec
.00 dB
26.73651505 W
75.4764278 MHz
CHANNEL £2
waltz16
80.00 usec
-1.00 dB
14.62 dB
12.36450577 W
0.33898211 W
300.1312005 MHz
75.4677867 Miz
L] Ll k
= " - 5 0.00 Hz
0
T T T T T T T T T T T T T 1.40
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
Sample Name Position P1-F1 Instrument Name Instrument 1 User Name
Inj Vol 0.1 InjPosition SampleType Sample IRM Calibration Status All Tons Missed
Data Filename  17B-11AWYXH-pd  ACQ Method Comment Acquired Time 12/15/2016 8:37:12 PM

%10 8 |+ES| Scan (0.231 min) Frag=100.0V 17B-11A-WYXH-p.d Subtract

36 889.5095
434 2685

sy (M) +

3.2

N
N oA @ B NN A& OB

-

2 8
D ®

241.1700

1 X L n HLL A i l ki

150 200 250 300 350 400 450 500 550 600 650 700 750 800 B850 900 650 1000 1050
Counts vs. Mass-to-Charge (m/z)

Compound U-2
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17B-11A CDC13 1HNMR AV300

Current Data Parameters
NAME

== CHANNEL

£l ===

H

13.25

-1.00
12.36450577
300.1331514

178-114
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20161219
Time 20.49
INSTRUM spect
PROBHD 5 mm PADUL 13¢
PULPROG zg30

™ 32768
SOLVENT cpell

NS 16

DS 1

SwH 7211.539 Hz
FIDRES 0.220079 Hz
ap 2.2719147 sec
RG 0.

DW £5.233 usec
DE 7.00 usec
£ 300.0 K
D1 1.00000000 sec
TCO 1

usec
de

H
MHz

F2 - Processing parameters

sI 32768
F 300.1300048 MHz
WDW no
55B 1]
LB 0 Hz
GB a
hn PC 2.00
T T T T T T T T
8 6 5 4 3 2 1 0 ppm
1
g G
(=] ooy
u-2 CDCL3 13¢C 300M m
m o LS @ maun o = . .
g 8 S s 4 ¢ BRUKER
Current Data Parameters
NAME u-2
EXPNO ]
PROCNO 10
F2 - Acguisition Parameters
Date_ 20190115
ime 17.46 h
INSTRUM spect
PROBHD Z104275_0384 (
PULFROG zgpg30
TD 65536
SOLVENT CDC13
NS 136
Ds 4
SWH 18115.941 H=z
FIDRES 0.552B55 Hz
o 1.8087935 sec
RG .24
DW 27.600 usec
DE 6.50 usec
TE 0K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
5F01 75.4752953 MHz
NUC1 13C
P1 9.70 usec
PLW1 39.00000000 W
SF02 300.1312005 MH=z
NUCZ 1H
CPDPRG([2 waltzl6
PCPD2 90.00 usec
PLWZ 12.00000000 W
PLW12 0.139935000 W
PLW13 0.10027000 W
F2 - Processing parameters
ST
ISF 75.4677485 MHz
WDW EM
55B (1]
LB 1.00 Hz
I T T T T T T T T T T T ke o
200 180 160 140 120 100 80 60 40 20 0 ppmec 1.40
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Sample Name

Inj Vol

Data Filename

Position
InjPosition
ACQ Method

P1-E9 Instrument Name
SampleType
Comment

Instrument 1
0.1 Sample

17B-11A-p.d

User Name
IRM Calibration Status
Acguired Time

All Tons Missed
12/15/2016 8:34:33 PM
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Compound 20

Sample Name

Inj Vol

Data Filename

Position
InjPosition
ACQ Method

Instrument Name

SampleType
Comment

Instrument 1
0.1 Sample

XPF-3-p.d

1300 1400 1500

User Name
IRM Calibration Status
Acquired Time

1600 1700

Success
3/3/2017 8:00:36 PM

x10 6
4.2

4
3.84
3.64

NN NN
()]

FENRCR - )
]
L

+ESI| Scan (12.7 sec) Frag=100.0V XPF-3-p.d Subtract

391.2273

|

803.4288

0Lk
340

Counts vs. Mass-to-Charge (m/z)
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Compound 21

XHCW HI-NMR  CDC13 303K AV-300
2% P e 9 2
S * N : BRUKER
Current Data Parameters
HAME XHCW
EXFNO 1
PROCHNO 1
F2 - Acquisition Parameters
Date_ 20170320
20.21
spect
5 mm PADUL 13C
230
32768
cocl3
NS 16
DS 1
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
R 181
DW 80.800 usec
DE 7.00 usec
TE 300.0 B
D1l 1.00000000 sec
TDO 1
CHANNEL f1
16
13.25 usec
=-1.00 ds
12.36450577 W
300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300.1200260 MHz
WDW EM
SSB
LB 0.30 Hz
GB
. PC 4.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 0 ppm
| 1
|w [o =+ w - ©
@ =1 i S o ~
- o - - L] o
Sample Name Position P1-E9 Instrument Name Instrument 1 User Name
1Inj Vol 0.2 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename  XPF-435-p.d ACQ Method Comment Acquired Time 3/16/2017 9:36:11 PM

x10 5 |*ESI Scan (11.4 sec) Frag=100.0V XPF-436-p.d Subtract (2)

7

6.75- ON Q
6.5 " :

5.54 o
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o wla ) " .\l P JJ ;L by il

B93.3996
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Compound 22

Sample Name
Inj Vol 1
Data Filename XPF477-p.d

Position

P1-F7

InjPosition
ACQ Method

Instrument Name
SampleType

Instrument 1
Sample

Comment

User Name

IRM Calibration Status
Acquired Time

Success
3/18/2017 10:11:59 AM

ON

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

" lullm |

415.2102

L.l |||.

437.1926

| Ll

+ESI| Scan (1562 sec) Frag=100.0V XPFA77-p.d

478.2235

500.2055

ul ot L
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Compound U-3
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440 460

AV-300

480
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520 540
Counts vs. Mass-to-Charge (m/z)
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Current Data Parameters

NAME 17A-11B-NH2
EXPNO - 3
PROCNO 1
F2 - Acguigition Parameters
Date_ 20170322

ime 21.47
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULFROG zg30
D 32768
SOLVENT CDC13
NS 16
bs 1
SWH 6188.119 Hz
FIDRES 0.188846 Hz
AQ 2.6476543 sec
RG 114
oW B80.800 usec

E 7.00 usec
TE 300.0 K
DL 1.00000000 sec
TDO 1

======== CHANNEL f] ========

NUC1 1H

Pl 13.25 usec
PL1 -1.00 dB
PL1W 12.36450577 W
SF01 300.1318534 MHz

FZ - Processing parameters

M
-

3.20%

313/
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Sample Name Position P1-DL Instrument Name Instrument 1 User Name
1Inj Vol 1 InjPosition SampleType Sample IRM Calibration Status Success
Data Filename ~ XPF447-p.d ACQ Method Comment Acquired Time 3/18/2017 2:34:44 PM

x10 5 [+ESI Scan (0.196 min) Frag=100.0V XPF447-p.d Subtract
4482510
3-23' (M+H)+
7.751
7.5] H,N. [¢]
7.254
74
6.754

it
0z | b i ll

200 250 300 350

& 1 ™ T -~ T
600 650 700 750

400 450 500 550
Counts vs. Mass-to-Charge (m/z)
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7. X-ray crystal data

The X-ray crystallographic data of Z-1

X-ray crystallographic data of Z-1 were solutions at T=293(2) K: C,4H3405, monoclinic. Space group, P21,
a=7.3230(15) A, b=12.384(3) A, c=12.233(2) A, 0=90.00°, B=106.42 (3) °, y=90.00°, V=1064.1(4) A3, Z=2.

Scheme 2. The X-ray diffraction result of compound Z-1 drawn with 30% probability thermal ellipsoids

The X-ray crystallographic data of Z-2

X-ray crystallographic data of Z-2 were solutions at T=293(2) K: CyH;406, monoclinic. Space group, P21,
a=7.2720(15) A, b=12.369(3) A, c=12.296(3) A, 0=90.00°, B=105.99 (3) °, y=90.00°, V=1063.2(4) A3, Z=2.

Scheme 2. The X-ray diffraction result of the oxidation product drawn with 30% probability thermal ellipsoids
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The X-ray crystallographic data of 15

X-ray crystallographic data of 15 were solutions at T=293(2) K: CsH35sNO3, orthorhombic. Space group, P212121,
a=10.391(2) A, b=12.429(3) A, c=18.269(4) A, 0=90.00 °, B=90 °, y=90.00 °, V=2359.4(8) A3, Z=4.

Scheme 5: The X-ray diffraction result of compound 15 drawn with 30% probability thermal ellipsoids

The X-ray crystallographic data of U-1

X-ray crystallographic data of U-1 were solutions at T=293(2) K: C;0H37NO,, hexagonal. Space group, P65,
a=17.407(3) A, b=17.407(3) A, c=17.977(4) A, 6=90.00°, =90 °, y=120.00°, V=4717.6(13) A3, Z=6.

Scheme 5: The X-ray diffraction result of compound U-1 drawn with 30% probability thermal ellipsoids
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8. HPLC chromatogram

HPLC Conditions for compound U-1, U-2 and U-3:
Column: ODS-C18, 5 pm, 150 mm x 4.6 mm
Mobile Phase: A = H,O; B=MeOH

Gradient Profile: Time (min) Y%A %B

0 60 40
15 5 95
20 5 95
21 60 40
23 60 40

Flow Rate: 1.0mL/min
Column Temperature: 30 °C
Detection: UV @ 254 nm; 1V = 1000 mAU

Injection Volume: 10 pL

HPLC chromatogram of compound U-1

Different Inj Volume from Sequence ! Actual Inj Volume : 10.800 pl
Acq. Method : D:\CHEM32\1\DATA\R M K \20170407XL 2017-04-19 1@-32-08\FENGXI-INCBO24360.M
Last changed 1 4/19/2017 10:25:47 AM by fx
Analysis Method : D:\CHEM32\1\METHODS\FENGXI-INCB@24360.M
Last changed 1 4/19/2017 10:25:47 AM by fx
VWD1 A, Wavelength=254 nm (i1 £\20170407XL 2017-04-19 10-32-08\17B-118.0)
mAU 4
2000
1500 —
1000 -
500
«© <<
8 ¥ S =g B
= = gos | 9
0 £
T T T T
5 10 15 20 min|
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HPLC chromatogram of compound U-2

Different Inj Volume from Sequence !
D:\CHEM32\1\DATA\WJBQCZS\20170407XL 2017-04-14 10-26-03\FENGXI-INCB024360.M

Acq. Method
Last changed
Analysis Method
Last changed
Additional Info

Actual Inj Volume :

4/14/2017 10:21:21 AM by FAUKE
D:\CHEM32\1\METHODS\FENGXI-INCB024360.M
4/19/2017 10:25:47 AM by fx

Peak(s) manually integrated

10.000 pl

mAU 1

2000

1500 -]

1000 -

VWD1 A, Wavelength=254 nm (WJBQCZS\20170407 XL 2017-04-14 10-26-03\17B-11A.D)

~
o

4.154
11.970

Wi
e

P

o]
5

HPLC chromatogram of compound U-3

Different Inj Volume from Sequence !

Acq. Method
Last changed

Analysis Method

Last changed

Additional Info

Actual Inj Volume

D:\CHEM32\1\DATA\TRME K\20170504 2017-05-06 14-43-40\FENGXI-INCB024360.M

5/2/2017 9:09:13 AM
D:\CHEM32\1\METHODS\FENGXI-INCB024360.M
5/2/2017 9:09:13 AM

Peak(s) manually integrated

mAU
700
600
500
400
300+
200

100

10.000 pl

VWD1 A, Wavelength=254 nm (%} £\20170504 2017-05-06 14-43-40\17A-11B-NH2.D)

16-78

12.720

1 §11.188

2 266,
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