Supplementary Information (SI) for RSC Medicinal Chemistry.
This journal is © The Royal Society of Chemistry 2024

Supporting Information for

In Vitro 1dentification of Oridonin Hybrids as Potential Anti-TNBC
Agents inducing Cell Cycle Arrest and Apoptosis by Regulation of
p21, YH2AX and Cleaved PARP

Jinhua Ning," Nini Zhan,'t Zhanpan Wu, ! Yuzhe Li,! Die Zhang,' Yadian Shi,' Yingxun Zhou, '

Chuan-Huizi Chen, *! and Wenbin Jin *!-

! Key Laboratory of External Drug Delivery System and Preparation Technology in Universities
of Yunnan and Faculty of Chinese Materia Medica, Yunnan University of Chinese Medicine,

Kunming, Yunnan, China

’These authors contributed equally.
*Corresponding authors: Wenbin Jin and Chuan-Huizi Chen
For W. B. J., email: 14900326r@connect.polyu.hk

For C.H.Z C., email: huizipurple@163.com

1/61



Figure S1-S36
Figure S37-S69
Figure S70-S72

Table S1

Table of Content

TH and 3C spectra of compounds
HRMS spectra of compounds
HPLC-purity spectra of compounds

Plasma stability of oridonin and compound 11a

2/61



Figure S1. 'H and '*C NMR spectra of

5,6,14-trihydroxy-4,4-dimethyl-8-methylenedecahydro-1H-6,11b-(epoxymethano)-
6a,9-methanocycloheptajalnaphthalene-1,7(8H)-dione (1)
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Figure S2. 'H and '*C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalen-14-yl 2-(3,4,5-
trimethoxyphenyl)acetate (1a)
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Figure S3. 'H and '3C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-

(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl

2-(3,4-

dimethoxyphenyl)acetate (1b)
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Figure S4. 'H and '*C NMR spectra of

5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-

(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl 2-(4-
methoxyphenyl)acetate (1¢)
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Figure S5. 'H and '3C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalen-14-yl 2-(2-
bromophenyl)acetate (1d)
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Figure S6. 'H and '3C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptala]naphthalen-14-yl 4-(bis(2-
chloroethyl)amino)benzoate (1e)
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Figure S7. 'H and 3C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]naphthalen-14-yl 2-(4-(bis(2-
chloroethyl)amino)phenyl)acetate (1f)

YZ-7293.010.esp MOS,LEidd)

MO4(s)
n
o
0 T
1.0
0.9
N(CH,CH,CI),
0.8 MO3(m)
=
>
% 07 Mo1(s)
Q
£ M02(s)
£ M14(@d) n
g °° " S
IS T MI2(m) S5
g 05 M16(m) bl | 2
2 " 2 |
M22(m(para o
0.4 (m(para)) M19(s) M17(d) 7«
M21(m(para " n -9 MO8(m)
(ryfpara)) M18(s) S8 -
03 " ?q” 09(mJ”
© = M6
068 M) g g(m)
02 8o oo X om)
N 288 &N -2 WS o
Tda [P =2 QRITIBorkol 8K
) Jﬂ RS LRI Sy e B
0 I | -
P — — [ e ety
06 1.11 1.022.11 091, 74.131.813.02 3.05
b d " 1 '
7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0

Chemical Shift (ppm)

1.03YZ-7298.011.esp

0.9
0.8
0.7
M16(s
206 M23(s) M20(s) o) Mo7(s)
3 ' ! M15(s) '
z M22(s) ' ' MO6(s)
g 05 ' M14(s) .
g M21(s) ' MO5(s)
TEu ! M13(s) !
S 04
b4
0.3
0.2

0.1

220 200 180 160 140 120 100 80 60 40 20 0 -20
Chemical Shift (ppm)

11/61



Figure S8. 'H and '*C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (1g)
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Figure S9. 'H and '3C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]naphthalen-14-yl (E)-3-(4-
(dimethylamino)phenyl)acrylate (1h)
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Figure S10. 'H and 13C NMR spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptajalnaphthalen-14-yl  2-(3,4,5-trimethoxyphenyl)acetate
(22)
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Figure S11. 'H and 13C NMR spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptaja]naphthalen-14-yl 2-(3,4-dimethoxyphenyl)acetate (2b)
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Figure S12. 'H and 13C NMR spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptajalnaphthalen-14-yl 2-(4-methoxyphenyl)acetate (2¢)
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Figure S13. 'H and 13C NMR spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptajalnaphthalen-14-yl 2-(2-bromophenyl)acetate (2d)
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Figure S14. 'H and 13C NMR spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptaja]naphthalen-14-yl 4-(bis(2-chloroethyl)amino)benzoate
(2¢)
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Figure S15. 'H and 13C NMR spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptaja]naphthalen-14-yl 2-(4-(bis(2-
chloroethyl)amino)phenyl)acetate (2f)
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Figure S16. 'H and 13C NMR spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptajalnaphthalen-14-yl adamantane-1-carboxylate (2g)
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Figure S17. '"H NMR spectra of
(3S,3aR,3a1R,6aS,7S,11S,11aS8)-7,11-dihydroxy-5,5,8,8-tetramethyl-15-

methylenedecahydro-2H
de][1,3]dioxin-14-one (3)

-6a,11a-(epoxymethano)-3,3al-ethanophenanthro[1,10-
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Figure S18. '"H NMR spectra of
(3S,3aR,3a1R,6a8S,7S,11S,11aS)-7-hydroxy-5,5,8,8-tetramethyl-15-methylene-14-
oxodecahydro-2H-6a,11a-(epoxymethano)-3,3al-ethanophenanthro|[1,10-
de][1,3]dioxin-11-yl methanesulfonate (4)
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Figure S19. '"H NMR spectra of
(3S,3aR,3a1R,6aS,7S,11aR)-7-hydroxy-5,5,8,8-tetramethyl-15-methylene-
1,3,3a,7,7a,8,9,11b-octahydro-2H-6a,11a-(epoxymethano)-3,3al-

ethanophenanthro([1,10-de][1,3]dioxin-14-one (5)
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Figure S20. 'H and '>*C NMR spectra of
5,6,14-trihydroxy-4,4-dimethyl-8-methylene-4,4a,5,6,9,10,11,11a-octahydro-3H-
6,11b-(epoxymethano)-6a,9-methanocycloheptajajnaphthalen-7(8H)-one (6)
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Figure S21. 'H and 13C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-
decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-
yl 2-(3,4,5-trimethoxyphenyl)acetate (6a)
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Figure S22. 'H and 13C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-
decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-
yl 2-(3,4-dimethoxyphenyl)acetate (6b)
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Figure S23. 'H and 13C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-
decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-
yl 2-(4-methoxyphenyl)acetate (6¢)

YZ-5903.010.esp M10(dd)
M11(d)
n
Mog(s)
O OMe @
. O T
1.0 (@]
0.9 OH O
2 084 OH
2 3
£ 073
8 _E
N 0.6+ M19(r:|\(para))
R M15(m)
5 054 o
z "I~ M14(d) o
n ~
0.4 M18(m(para)) M17(s) M13(m) 1
- mn n n
0.3 o Vo M16(s)  M12(dd)
qd |a= <f°Q " ~
3 -~ w0
023 K7 S e o 3 0
3 N 6 Loe | o &
3 @ I \mw? 2=k 5823
0.1 (S I IRV 329 ¢
Y |
04 ] A
3 — — S
1.031.00 1.101.04 1.01 1.12 1131.063.021.96 1.03 115  4.743.111.203.09 3.06
H § H H W H H H I ¥ H e e e
7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5
Chemical Shift (ppm)
'YZ-5903.011.esp M2.2(S)
M24(s)
1
M23(s)
1
M21(s)
1
M25(s) M20(s) M15(s)
1
= e M14(s) M11(s)
o <
@ b M12(s) MOB(S)
1
)
-‘E, E M13s)  MOS(s)
= 1
Q 3 1
£ 0253 M{8(s) L MOS(s)
I G
N E |
€ 0.203
S E
z 3
0.153
0.103
0.055
0 3
0.01
|
220 200 180 160 140 120 100 80 60 40 20 0 20

Chemical Shift (ppm)

28 /61



Figure S24. 'H and 13C NMR spectra of

5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-

decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-

yl adamantane-1-carboxylate (6d)
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Figure S25. 'H and 13C NMR spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-
decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-
yl 4-(bis(2-chloroethyl)amino)benzoate (6e¢).
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Figure S26. 'H and 13C NMR spectra of

14-hydroxy-4,4-dimethyl-8-methylene-3,4,4a,5,9,10,11,11a-octahydro-6H-5,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalene-6,7(8H)-dione (7).
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Figure S27. 'H and 13C NMR spectra of
4,4-dimethyl-8-methylene-6,7-dioxo0-4,4a,5,6,7,8,9,10,11,11a-decahydro-3H-

5,11b-(epoxymethano)-6a,9-methanocycloheptajajnaphthalen-14-yl 2-(3,4,5-
trimethoxyphenyl)acetate (7a)
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Figure S28. 'H and '>*C NMR spectra of
4,4-dimethyl-8-methylene-6,7-dioxo0-4,4a,5,6,7,8,9,10,11,11a-decahydro-3H-
5,11b-(epoxymethano)-6a,9-methanocycloheptajajnaphthalen-14-yl adamantane-
1-carboxylate (7d).
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Figure S29. 'H and '>*C NMR spectra of
4,4-dimethyl-8-methylene-6,7-dioxo0-4,4a,5,6,7,8,9,10,11,11a-decahydro-3H-
5,11b-(epoxymethano)-6a,9-methanocycloheptajajnaphthalen-14-yl 4-(bis(2-
chloroethyl)amino)benzoate (7¢)
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Figure S30. 'H and 13C NMR spectra of
5,6,14-trihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]naphthalen-1-yl acetate (9).
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Figure S31. 'H and 13C NMR spectra of
1-acetoxy-5,6-dihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (9a)
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Figure S32. 'H and '>*C NMR spectra of
1-acetoxy-4,4-dimethyl-8-methylene-6,7-dioxododecahydro-1H-5,11b-

(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (10a)
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Figure S33. 'H and 13C NMR spectra of
1,5,6-Trihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-

(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl

adamantane-1-

carboxylate (11a)
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Figure S34. 'H and '>*C NMR spectra of
1,5,6-trihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptala]naphthalen-14-yl 4-(bis(2-
chloroethyl)amino)benzoate (11b)
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Figure S35. 'H and 13C NMR spectra of
1-hydroxy-4,4-dimethyl-8-methylene-6,7-dioxododecahydro-1H-5,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (12a)
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Figure S36. 'H and '>*C NMR spectra of
1-hydroxy-4,4-dimethyl-8-methylene-6,7-dioxododecahydro-1H-5,11b-
(epoxymethano)-6a,9-methanocycloheptala]naphthalen-14-yl 4-(bis(2-
chloroethyl)amino)benzoate (12b)
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Figure S37. HRMS spectra of
5,6,14-trihydroxy-4,4-dimethyl-8-methylenedecahydro-1H-6,11b-(epoxymethano)-
6a,9-methanocycloheptaajnaphthalene-1,7(8H)-dione (1)

x10 3

2.2+

1.8

([C20H2606]+Na)

385. 1618

0.8+

0.6+

704
20H2606]+Na) +

([ce

0.4+

S
0.2+ 82

358 360 362 364 366 368 370 372 374 376 378 380 382 384 38 388 390
Counts vs. Jifartt (m/z)

Figure S38. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalen-14-yl 2-(3,4,5-
trimethoxyphenyl)acetate (1a)
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Figure S39. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl 2-(3,4-
dimethoxyphenyl)acetate (1b)
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Figure S40. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]naphthalen-14-yl 2-(4-
methoxyphenyl)acetate (1¢)
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Figure S41. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalen-14-yl 2-(2-
bromophenyl)acetate (1d)
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Figure S42. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalen-14-yl 4-(bis(2-
chloroethyl)amino)benzoate (1e)
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Figure S43. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalen-14-yl 2-(4-(bis(2-
chloroethyl)amino)phenyl)acetate (1f)
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Figure S44. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]naphthalen-14-yl adamantane-1-
carboxylate (1g)
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Figure S45. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-1,7-dioxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]naphthalen-14-yl (E)-3-(4-
(dimethylamino)phenyl)acrylate (1h)
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Figure S46. HRMS spectra of

4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptajajnaphthalen-14-yl  2-(3,4,5-trimethoxyphenyl)acetate
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Figure S47. HRMS spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptajajnaphthalen-14-yl 2-(3,4-dimethoxyphenyl)acetate (2b)
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Figure S48. HRMS spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptaja]naphthalen-14-yl 2-(4-methoxyphenyl)acetate (2¢)
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Figure S49. HRMS spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptajalnaphthalen-14-yl 2-(2-bromophenyl)acetate (2d)

x10 6
1.4
1.3
1.2

1. 14

([C28H29Br06]+Na) +

565. 0859

1
0.9+
0.8+
0.7+
0.6+
0.5
0.4+
0. 3
0.2+
0.14

04

540 545 550 555 560 565 570 575 580 585 500
Counts vs. Jifaftt (m/z)

Figure S50. HRMS spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptalajnaphthalen-14-yl 4-(bis(2-chloroethyl)amino)benzoate
(2¢)
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Figure S51. HRMS spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptalajnaphthalen-14-yl 2-(4-(bis(2-
chloroethyl)amino)phenyl)acetate (2f)
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Figure S52. HRMS spectra of
4,4-dimethyl-8-methylene-1,6,7-trioxododecahydro-1H-5,11b-(epoxymethano)-
6a,9-methanocycloheptajalnaphthalen-14-yl adamantane-1-carboxylate (2g)
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Figure S53. HRMS spectra of
5,6,14-trihydroxy-4,4-dimethyl-8-methylene-4,4a,5,6,9,10,11,11a-octahydro-3H-
6,11b-(epoxymethano)-6a,9-methanocycloheptajajnaphthalen-7(8H)-one (6)
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Figure S54. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-
decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-
yl 2-(3,4,5-trimethoxyphenyl)acetate (6a)
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Figure S55. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-
decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-
yl 2-(3,4-dimethoxyphenyl)acetate (6b)
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Figure S56. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-
decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-
yl 2-(4-methoxyphenyl)acetate (6¢)
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Figure S57. HRMS spectra of
5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-
decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-
yl adamantane-1-carboxylate (6d)

x10 4
3.8
3.6

w
o
|
531. 2677
([C31H4006]+Na) +

([C31H4006]+Na) +

(=)
o
|
006]+H) +
2

0J |

506 508 510 512 514 516 518 520 522 524 526 528 530 532 534 536 538
Counts vs. Jififtt (m/z)

Figure S58. HRMS spectra of

5,6-dihydroxy-4,4-dimethyl-8-methylene-7-0x0-4,4a,5,6,7,8,9,10,11,11a-

decahydro-3H-6,11b-(epoxymethano)-6a,9-methanocycloheptajalnaphthalen-14-

yl 4-(bis(2-chloroethyl)amino)benzoate (6e).
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Figure S59. HRMS spectra of
14-hydroxy-4,4-dimethyl-8-methylene-3,4,4a,5,9,10,11,11a-octahydro-6H-5,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalene-6,7(8H)-dione (7)
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Figure S60. HRMS spectra of
4,4-dimethyl-8-methylene-6,7-dioxo0-4,4a,5,6,7,8,9,10,11,11a-decahydro-3H-
5,11b-(epoxymethano)-6a,9-methanocycloheptajajnaphthalen-14-yl 2-(3,4,5-
trimethoxyphenyl)acetate (7a)
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Figure S61. HRMS spectra of
4,4-dimethyl-8-methylene-6,7-dioxo0-4,4a,5,6,7,8,9,10,11,11a-decahydro-3H-
5,11b-(epoxymethano)-6a,9-methanocycloheptajajnaphthalen-14-yl adamantane-
1-carboxylate (7d).
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Figure S62. HRMS spectra of
4,4-dimethyl-8-methylene-6,7-dioxo0-4,4a,5,6,7,8,9,10,11,11a-decahydro-3H-
5,11b-(epoxymethano)-6a,9-methanocyclohepta[a]jnaphthalen-14-yl 4-(bis(2-
chloroethyl)amino)benzoate (7¢)
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Figure S63. HRMS spectra of
5,6,14-trihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]naphthalen-1-yl acetate (9).
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Figure S64. HRMS spectra of
1-acetoxy-5,6-dihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (9a)
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Figure S65. HRMS spectra of
1-acetoxy-4,4-dimethyl-8-methylene-6,7-dioxododecahydro-1H-5,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (10a)
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Figure S66. HRMS spectra of
1,5,6-Trihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (11a)
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Figure S67. HRMS spectra of
1,5,6-trihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalen-14-yl 4-(bis(2-
chloroethyl)amino)benzoate (11b)
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Figure S68. HRMS spectra of
1-hydroxy-4,4-dimethyl-8-methylene-6,7-dioxododecahydro-1H-5,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (12a)
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Figure S69. HRMS spectra of
1-hydroxy-4,4-dimethyl-8-methylene-6,7-dioxododecahydro-1H-5,11b-
(epoxymethano)-6a,9-methanocycloheptaja]jnaphthalen-14-yl 4-(bis(2-
chloroethyl)amino)benzoate (12b)
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Figure S70. HPLC-purity spectra of
5,6,14-trihydroxy-4,4-dimethyl-8-methylene-4,4a,5,6,9,10,11,11a-octahydro-3H-
6,11b-(epoxymethano)-6a,9-methanocycloheptajajnaphthalen-7(8H)-one (6)

v

RT (min) A (mAU's) A% H (mAU) H%
4.622 1331.522 100.000 176.940 100.00

Figure S71. HPLC-purity spectra of
1-acetoxy-5,6-dihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (9a)

16

RT (min) A (mAU's) A% H (mAU) H%
11.834 1897914  100.000 97914 100.00

Figure S72. HPLC-purity spectra of
1,5,6-Trihydroxy-4,4-dimethyl-8-methylene-7-oxododecahydro-1H-6,11b-
(epoxymethano)-6a,9-methanocycloheptaja]lnaphthalen-14-yl adamantane-1-
carboxylate (11a)

RT (min) A (mAU's) A% H (mAU) H%
8.563  2941.279 100.000  200.100 100.00
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Table S1 Plasma stability of oridonin and compound 11a

Summary
Compound ID Time Point (min) % Remaining T1z (min)
Human Human
0 100.0
10 60.6
Oridonin 30 47.5 143.8
60 39.8
120 31.8
0 100.0
10 96.3
11a 30 85.6 143.8
60 64.6
120 58.0
0 100.0
10 74.2
Propantheline bromide 30 25.2 9.7
60 22
120 0.0
The Initial Report in Human Plasma
0, 0,
Time  Analyte Peak IS Peak . A W
Sample_ID L AalAi Remainin Remainin
{min) Area Area i
g (n=2) g)
Oridonin_H_0 1.95E+05 3.07E+05 06335
i Oridonin_H_0 O ¥ ys3E+05 "278E+05 05525 1000 Ll
. quomn_H_1O 10 , 1.01E+05 '274E+05 0.3688 606 0.50
Oridonin_H_10 9 62E+04 2 75E+05 0.3497
3 quomn_H_30 30 , 7 65E+04 '272E+05 0.2811 475 0.74
Oridonin_H_30 7 64E+04 2 71E+05 0.2820
& quomn_H_GO 60 , 6.62E+04 '271E+05 0.2443 398 0.92
Oridonin_H_60 6.32E+04 2 78E+05 02273
Oridonin_H_120 5 45E+04 299E+05 0.1820
e E 120 318 115
Oridonin_H_120 521E+04 2 68E+05 0.1949
11a_H_ 0 2 27E+05 2 76E+04 82170
il 11a_H_0 O 7 519E+05 "2.86E:04 76775 RB o
, 11a_H_10 10 L 2 13E+05 '264E+04 8.0600 963 0.04
11a_H_10 2 17E+05 2 99E+04 7.2530
. 11a_H 30 30 L 2 02E+05 '301E+04 6.7357 856 0.16
11a_H_30 1.91E+05 2.78E+04 6.8758
L 11a_H_60 60 , 1.32E+05 '301E+04 43945 646 _0.44
11a_H_60 1.75E+05 298E+04 58710
11a_H_120 1.43E+05 2 96E+04 48163
11a_H_120 120 v 35Ev05  "3.07E+04  4.4073 254 L.
Propantheline bromide_H_0 6.66E+06 241E+06 2.7626
: . 0 r r 100.0 0.00
Propantheline bromide_H_0 6.66E+06 2 41E+06 2.7660
Propanthelineg bromide_H_10 4 53E+06 2 40E+06 1.8922
- - - 10 - - 70.1 -0.35
Propantheline bromide_H_10 4 82E+06 2 43E+06 19858
Propantheline bromide_H_30 1.16E+06 247TE+06 04713
4 : 2 30 4 v 189 -1.67
Propantheline bromide_H_30 1.37E+06 2 40E+06 05708
Propantheline bromide_H_60 1.03E+05 2 44E+06 0.0421
v : 5 60 - - 5 -4.19
Propantheline bromide_H_60 1.01E+05 242E+06 0.0416
Propantheline bromide H_120 120 0.00E+00 2 40E+06  0.0000 0.1
Propantheline bromide H_120 1.00E+04 244E+06  0.0041 j
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