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S1.Detailed isolation procedures
General Experimental procedures

Infrared spectra were measured on a PerkinElmer FT-IR spectrometer. CD spectra were performedusing aJASCO J-815
spectrometer. Melting points were carried out on an BUCHI Melting pointB-540. Bruker AV-400 andBruker AV- 500 were
used for 1D and 2D NMR spectra with TMS as internal standard. HRESIMS data were performed on a LCQ DECA XP Plus
ESI-MS mass spectrometer. Column chromatography (CC): silica gel (200-300 mesh; Qingdao Marine Chemical Factory,
China). TLC was conducted on silica gel GF254 plates (Qingdao Marine Chemical Factory, China) and Sephadex LH-20
(Amersham Pharmacia Biotech) were carried out with column chromatography. Semipreparative HPLC were performed on a
Agilent 1260 series instrument equipped with a Shiseido Capcellpak Prep C18 ODS column (250 % 20 mm, Spm, flow rate:
16mL/min).

Plant Material

The plants of Caryopteris incana (Thunb.) Miq. were collected from Hexian County of Anhui Province, People’s Republic
of China, in September 2012. The identification of plant material was verified by Qingshan Yang. A voucher specimen
(N0.20120915-1) hasbeen deposited in Shanghai R&D Center for Standardization of Traditional Chinese Medi-
cines,Shanghai, 201203,China.

Extraction and Isolation

The dried and powdered plants of Caryopteris incana (Thunb.) Miq. (19.5kg) were extracted with EtOH (70 L x 4) at room
temperature, the solvent was evaporated under reduced pressure. The crude extract was dissolved inhot water (10L, 60°C)
and partitioned with PE and EtOAc to get the PE and EtOAc phases.

ThePE phase (234g) dissolved in CH,Cl,, and subjected to column chromatography over silica gel with PE/EtOAc as eluent
(from PE to PE/EtOAc (3/1)) to afford 8 fractions (I-VIII).

Fraction II (16.2 g) was further chromatographed over silica gel with PE/EtOAc(10/1) as eluent to provided Compounds 6
(16.2 mg) and 7(10.6 mg). Compounds 5 (8.6 mg), 23 (5.3 mg), 24 (7.1 mg)were isolated from Fraction III (17.4g) through
silicagel CC with PE/EtOAc (10/1 to 5/1) and were further purified by gel permeation chromatography on Sephadex LH-20
in MeOH/CH,Cl,(3/1). Fraction IV(23.6g) was subjected to repeated silica gel CC with PE/EtOAc (10/1 to 3/1) to yield
compounds22 (37.0 mg), 30 (44.5 mg). Fraction V (28.9g) was further chromatographed on a Sephadex LH-20 column using
CH,Cl,/MeOH eluent (CH,Cl,/MeOH(1/3)) to afford V-1~V-8,subfraction V-4(3.7g)was chromatographed on a Sephadex
LH-20 column using MeOH eluent to get themixture of compounds 9 and 10, followed by Pre-HPLC to afford compound 9
(17.9mg) and compound 10(6.2mg),subfraction V-6(2.3g) was chromatographed on a Sephadex LH-20 column using MeOH
eluent, followed by Pre-HPLC toafford compound 1 (12.3mg);Fraction VI (38.5 g) was further subjected to column chroma-
tography over silica gel with PE/EtOAc as eluent (from PE/EtOAc(8/1) to EtOAc ) to afford 6 fractions (VI-1~VI-
6),subfraction VI-5 (2.2g) chromatographed on a Sephadex LH-20 column using MeOH eluent to get the mixture of com-
pounds 35 and 39, followed by Pre-HPLC to afford compound35 (24.0mg) and compound 39(38.2mg); Subfraction VI-
6(6.2g) was chromatographed on a Sephadex LH-20 columnusingMeOH eluent followed by Pre-HPLC to afford compound
2 (42.1mg).

The EtOAc phase (355g) dissolved in CH,Cl,, and subjected to column chromatography over silica gel with CH,Cl,/MeOH
as eluent (from CH,Cl, to MeOH) to afford 16 fractions (I-XVI). Fraction III (25.2 g) was chromatographed on a Sephadex
LH-20 column using MeOH to afford V-1~V-5, subfraction V-3(7.5g) was further subjected to column chromatography over
silica gel with CH,Cl,/MeOH as eluent (from CH,Cl,/MeOH (15/1) to CH,Cl/MeOH (8/1)) to provided Compounds 13
(162.7 mg) and 20(240.5 mg).Fraction IV (15.2 g) was repeated chromatographed on a Sephadex LH-20 column using
MeOH, followed by Pre- HPLC to get compound 8 (25.3mg), 36 (8.1mg) and 36 (11.9mg).

Fraction V (12.6 g)was chromatographed on a Sephadex LH-20 column using MeOH to afford V-1~V-8, subfraction V-
4(1.5g) subjected by Pre- HPLC to get compound 25 (12.3mg),26 (13.0mg) and 34 (77.5mg).Fraction VI (19.3 g) was sub-
jected to repeated silica gel CC with CH,Cl,/MeOH (10/1 to 5/1) to yield compounds 38 (9.0 mg), 40(6.7 mg).Fraction VII
(26.1 g)was repeated chromatographed on a Sephadex LH-20 column using MeOH to afford V-1~V-10, VI-5 (4.1g) chro-
matographed on a Sephadex LH-20 column using MeOH eluent to get the mixture of compounds 11, 12, 14, 15, followed by
Pre-HPLC to afford compound 11(9.0mg), 12(7.2mg), 14(12.0mg), 15(7.7mg).

Fraction VIII (34.5 g)was chromatographed on a Sephadex LH-20 column using MeOH to afford V-1~V-8§, subfraction V-
2(3.8g)was further subjected to column chromatography over silica gel with CH,Cl,/MeOH as eluent (from CH,Cl,/MeOH
(8/1) to CH,Cl,/MeOH (4/1)) to provided Compounds27(8.2mg); subfraction V-5(5.6g)was chromatographed on a Sephadex
LH-20 column using MeOH eluent, followed by Pre-HPLC to afford compound 16(12.0mg) and17(10.0mg).

Fraction IX (33.2 g) was further chromatographed on a silica gel column using CH,Cl,/MeOH eluent (from CH,CI, to
CH,Cl,/MeOH (1/5)) to afford IX -1~IX -10, subfraction 1X-4 (3.3g) was chromatographed on a Sephadex LH-20 column
using MeOH eluent, followed by Pre- HPLC to get compound 18 (8.2mg), 19 (7.0mg)and compound 21 (15.8mg); Subfrac-
tion IX-8 (5.3g) was chromatographed on a Sephadex LH-20 column using MeOH eluent, followed by Pre- HPLC to get
compound 3 (55.2mg) and compound 4 ( 65.8mg ).



Fraction X (53.2 g) was further chromatographed on a silica gel column using CH,Cl/MeOH eluent (from CH,Cl, to
CH,Cl,/MeOH (1/3)) to afford IX -1~ IX -6, subfraction IX-2 (5.3g)was chromatographed on a Sephadex LH-20 column
using MeOH eluent, followed by Pre- HPLC to get compound 28 (6.6mg), 29 (6.8mg), 31 (5.8mg), 32 (8.5mg),33 (9.7mg).

S2. X-ray crastal data for caryopincaolide A~C (1~3)

Crystal data and structure refinement for caryopincaolide A (1).

Identification code cu_dm13699 Om

Empirical formula C,o Hyy O5

Formula weight 312.39

Temperature 140(2) K

Wavelength 1.54178 A

Crystal system Monoclinic

Space group P21

Unit cell dimensions a=12.38710(10) A a=90°.
b =10.73400(10) A b=103.68°.
¢ =12.86660(10) A g=90°.

Volume 1662.25(2) A3

4 4

Density (calculated) 1.248 Mg/m3

Absorption coefficient 0.656 mm-1

F(000) 672

Crystal size 0.230 x 0.080 x 0.050 mm3

Theta range for data collection 3.672 to 69.722°.

Index ranges -14<=h<=14, -10<=k<=12, -15<=1<=15

Reflections collected 12075

Independent reflections 4834 [R(int) = 0.0286]

Data / restraints / parameters 4834 /1 /427

Goodness-of-fit on F2 0.947

Final R indices [[>2sigma(])] R1=0.0368, wR2 =0.0991

R indices (all data) R1=0.0375, wR2 =0.1004

Absolute structure parameter -0.02(8)

Extinction coefficient n/a

Largest diff. peak and hole 0.419 and -0.302 e.A-3



Crystal data and structure refinement for caryopincaolide B (2)

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

4
Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

Absolute structure parameter

Extinction coefficient

Largest diff. peak and hole

cu_ dml13690 Om

C19 H26 O4

318.40

140(2) K

1.54178 A

Monoclinic

P21

a=9.7007(2) A =90°.
b=6.22280(10) A =101.8700(10)°.
c=13.9225(3) A =90°.
822.47(3) A3

2

1.286 Mg/m?3

0.715 mm-1
344

0.300 x 0.080 x 0.020 mm3

3.244 t0 69.346°.

-11<=h<=11, -7<=k<=5, -16<=1<=16
6186

2318 [R(int) = 0.1364]

98.1 %

Semi-empirical from equivalents

0.7532 and 0.6055

Full-matrix least-squares on F2

2318/1/212

1.104
R1=0.0836, wR2 = 0.2171
R1=0.0851, wR2 =0.2190
0.2(5)

n/a

0.404 and -0.496 e.A-3



Crystal data and structure refinement for caryopincaolide C (3)

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

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

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

cu_dml14215 Om

C20 H26 O5

346.41

130K

1.54178 A

Triclinic

P1

a=11.9342(11) A =106.111(5)°.
b=12.3874(11) A =92.693(5)°.
c=13.3401(13) A =95.261(6)°.
1881.3(3) A3

4

1.223 Mg/m3

0.709 mm-1

744

0.2 x 0.05 x 0.03 mm3

3.458 to 67.498°.

-11<=h<=14, -14<=k<=14, -15<=I<=15

15264

8863 [R(int) = 0.0521]

93.6 %

Semi-empirical from equivalents

0.7533 and 0.4824

Full-matrix least-squares on F2

8863/3/920

1.012

R1=0.0662, wR2 =0.1770

R1=0.0838, wR2 =0.2030

0.1Q2)

n/a

0.370 and -0.378 e.A-3

Crystallographic datafor the structure of 1~3 have been deposited in the Cambridge Crystallographic Data Centre(deposition
numbers CCDC 1401888 for 1, 1401889 for 2,1401890 for 3). Copies of the data can be obtained free of charge onapplica-
tion to the director from the CCDC 12 Union Road, Cambridge CB2 1EZ, UK [fax(+44)1223-336-003 or e-mail: depos-

it@ccdc.cam.ac.uk] or viawww.ccdc.cam.ac.uk/conts/retrieving.html
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Figure S1. >C NMR spectrum of caryopincaolide A (1) in CDCl; (100 MHz)
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Figure S2. "H NMR spectrum of caryopincaolide A (1) in CDCl; (400 MHz)
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Figure S3. HSQC spectrum of caryopincaolide A (1) in CDCl;
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Figure S4. HMBC spectrum of caryopincaolide A (1) in CDCl;
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Figure S5. NOESY spectrum of caryopincaolide A (1) in CDCl;
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Figure S7. HRESIMS spectrum of caryopincaolide A (1)
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Figure S8. IR spectrum of caryopincaolide A (1)
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Figure S9. *C NMR spectrum of caryopincaolide B (2) in CDCl; (100 MHz)
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Figure S10. '"H NMR spectrum of caryopincaolide B (2) in CDCl; (400 MHz)
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Figure S11. HSQC spectrum of caryopincaolide B (2) in CDCl;
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Figure S12. HMBC spectrum of caryopincaolide B (2) in CDCl,

- +
L
— - ! I
— i
4 g *
3 La
| - -
T — = w0 .
45 4.0 35 30 25 20 15 1.0 05 ppm =

16



Figure S13. NOESY spectrum of caryopincaolide B (2) in CDCl;
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FigureS15..HRESIMS spectrum of caryopincaolide B (2)
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Figure S16. IR spectrum of caryopincaolide B (2)
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. ®C NMR spectrum of caryopincaolide C (3) in CD;0D (150 MHz)
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Figure S18. "H NMR spectrum of caryopincaolide C (3) in CD;0D (600 MHz)
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Figure S19. HSQC spectrum of caryopincaolide C (3) in CD;0D
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Figure S20. HMBC spectrum of caryopincaolide C (3) in CD;0OD
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Figure 821. NOESgHspectrum of caryopincaolide C (3) in CD;0D
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Figure S23.HRESIMS spectrum of caryopincaolide C (3)
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Figure S24.1R spectrum of caryopincaolide C (3)
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Figure S25. Calculated and Experimental ECD spectrum of caryopincaolide C (3)
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Figure $26. °C NMR spectrum of caryopincaolide D (4) in CD;0D (150 MHz)
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Figure S27. "H NMR spectrum of caryopincaolide D (4) in CD;0D (150 MHz)
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Figure S32. HRESIMS spectrum of caryopincaolide D (4)
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Figure S35. °C NMR spectrum of caryopincaolide E (11) in CD;OD (150 MHz)
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Figure $36. "H NMR spectrum of caryopincaolide E (11) in CD;0D (600 MHz)
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Figure S37. HSQC spectrum of caryopincaolide E (11) in CD;0D
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Figure S39. NOESY spectrum of caryopincaolide E (11) in CD;0D
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Figure S40. HRESIMS spectrum of caryopincaolide E (11) in CD;0D
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Figure S41. C NMR spectrum of caryopincaolide F (12) in CD;0D (150 MHz)
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Figure S43. HSQC spectrum of caryopincaolide F (12) in CD;0D
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Figure S44. HMBC spectrum of caryopincaolide F (12) in CD;0D
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Figure S45. NOESY spectrum of caryopincaolide F (12) in CD;0D
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Figure S46. HRESIMS spectrum of caryopincaolide F (12) in CD;0D
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Figure S49. HSQC spectrum of caryopincaolideG (16) in CD;0D
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Figure S50. HMBC spectrum of caryopincaolide G (16) in CD;0D
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Figure S51. NOESY spectrum of caryopincaolide G (16) in CD;0D

Figure S52. HRESIMS spectrum of caryopincaolide G (16) in CD;0D
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Figure S53. *C NMR spectrum of caryopincaolide H (17) in CD;0D (150 MHz)
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Figure S55. HSQC spectrum of caryopincaolide H (17) in CD;0D
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Figure S56. HMBC spectrum of caryopincaolide H (17) in CD;0D
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Figure S57. NOESY spectrum of caryopincaolide H (17) in CD;0D
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Figure S58. HRESIMS spectrum of caryopincaolide H (17) in CD;0D

bee-77-neg 7 (0.087) Crn (5:10) 1" TOF MS ES-
\a0- 3331708 8.78e5
B
3341741
3311915 B57.3503
spnnasy 3131808 369-134:16-1453 B65.9718 pos. 393
o SR O 10 PO S WAL L 13- VL 11
100 200 300 400 a00 GO0 700 200 400 1000
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
333.1708 333.1702 0.6 1.8 7.5 435.6 0.037 96.33 CI19H2505
333.1715 -0.7 -2.1 12.5 4394 3813 2.21 C20 H21 N4 O
333.1734 -2.6 -7.8 -0.5 447.5 11.977 0.00 C8 H25 N6 O8
333.1675 33 9.9 8.5 4399 4353 1.29 C15 H21 N6 O3
333.1747 -3.9 -11.7 4.5 447.6 12.029 0.00 C9 H21 N10 O4
333.1662 4.6 13.8 35 4422 6.626 0.13 C14 H25 N2 O7
333.1761 -5.3 -159  -15 445.5 10.007 0.00 C12 H29 O10
333.1643 6.5 19.5 16.5 446.0 10.480 0.00 C26 H21
333.1774 -6.6 -19.8 35 443.7 8.134 0.03 C13 H25 N4 06

38



Figure S59. *C NMR spectrum of caryopincaolide I (18) in CD;0D (150 MHz)
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Figure S60. "H NMR spectrum of caryopincaolide I (18) in CD;0OD (600 MHz)
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Figure S61. HSQC spectrum of caryopincaolide I (18) in CD;0D
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Figure S62. HMBC spectrum of caryopincaolide I (18) in CD;OD
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Figure S63. NOESY spectrum of caryopincaolide I (18) in CD;0OD
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Figure S64. HRESIMS spectrum of caryopincaolide I (18) in CD;0D
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Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
341.1400 341.1402 -0.2 -0.6 15.5 6457 1.531 21.63 C21HI7N40
341.1389 1.1 3.2 10.5 6447 0.578 56.08 C20H21 05
341.1381 1.9 5.6 -1.5 650.6 6.518 0.15 C4 H21 N8 O10
341.1421 -2.1 -6.2 2.5 649.3 5.155 0.58 C9 H21 N6 O8
341.1434 -3.4 -100 7.5 649.1 4973 0.69 CI10 H17 N10 O4
341.1362 3.8 11.1 11.5 646.7 2.554 7.78 C16 H17 N6 O3
341.1448 -4.8 -141 1.5 6479 3.822 2.19 C13 H25 O10
341.1349 5.1 14.9 6.5 646.8 2.698 6.73 C15H21 N2 O7
341.1461 -6.1 -179 6.5 6473 3.177 417 C14 H21 N4 06
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Figure S65. °C NMR spectrum of caryopincaolide J (19) in CD;0D (150 MHz)
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Figure S66. "H NMR spectrum of caryopincaolide J (19) in CD;0D (600 MHz)
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Figure S67. HSQC spectrum of caryopincaolide J (19) in CD;0D
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Figure S68. HMBC spectrum of caryopincaolide J (19) in CD;0D
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Figure S69. NOESY spectrum of caryopincaolide J (19) in CD;0D
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Figure S70. HRESIMS spectrum of caryopincaolide J (19) in CD;0D
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w0 a0 aoo | aoo o sto | eto | 7o edo | Goo | dono
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
341.1401 341.1402 -0.1 -0.3 15.5 692.6 2951 523 C21 HI7N4 O
341.1389 1.2 3.5 10.5 689.7 0.110 89.57 C20H2105
341.1381 2.0 59 -1.5 699.6  10.006 0.00 C4 H21 N8 O10
341.1421 -2.0 -5.9 2.5 697.7 8.060 0.03 C9 H21 N6 O8
341.1434 -33 -9.7 7.5 697.4 7.766 0.04 C10 H17 N10 O4
341.1362 3.9 11.4 11.5 693.3 3.634 2.64 C16 H17 N6 O3
341.1448 -4.7 -13.8 1.5 6959 6.271 0.19 C13 H25 O10
341.1349 52 15.2 6.5 693.8 4.147 1.58 C15 H21 N2 O7
341.1461 -6.0 -17.6 6.5 694.6 4955 0.70 C14 H21 N4 06
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Figure S71. C NMR spectrum of caryopincaolide K (27) in CD;0D (150 MHz)
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Figure S72. '"H NMR spectrum of caryopincaolide K (27) in CD;0D (600 MHz)
- CFETHMIFMAAAOOO0Or Ao ST U W W00 D %
o TUWHANFQOWT NSO YANNSTON O A0 0 WM NN O
™ D FHWBNOD DO OB I N AT~ DN OO WDT -0 S~ D BRUKER
- m NSOV RD OO0 OO DFFSTFOIMAMM AN A A A
=~ D R I B B o I B A B e e e e B B I R I I e e e B I e e I e I
S

Current Data Farametars

HAMNE Ixc-E9
EXPHO i0
EROCHND 1

F? - Acguisition Paramotors
Data_ 20140321
Tima 14.08
THSTRUH spact
FROBED 5 mm FABEC BB/
FULEROG zg30

] 65536
SOLVENT MeOD

N3 15

oS 2
EWH 12019.230 Hz
FIDRES 0.1833%99 2
AQ 2.72629746 =ac
RG 97.27

oW 41. 600 usec
DE 6. 50 usac
IE 296.0 K
o1 1. 00000000 sac
pa:li] 1

15 14

ppm

45

— CHANKEL f1 =
&00.Z037065
1H

10. 31 usec
26.D0Z000EL w
Proocessing parametars

65536
200, 2000174 oz

EM
0.30 Hz

1.00



Figure S73. HSQC spectrum of caryopincaolide K (27) in CD;0D
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Figure S74. HMBC spectrum of caryopincaolide K (27) in CD;0D
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Figure S75. NOESY spectrum of caryopincaolide K (27) in CD;0D
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Figure S76. HRESIMS spectrum of caryopincaolide K (27) in CD;0D
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Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf(%) Formula
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313.1862 -5.3 -16.9 -0.5 633.8 2.895 5.53 C13 H29 O8
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Figure S77. °C NMR spectrum of caryopincaolide L (28) in CD;OD (150 MHz)
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Figure S78. "H NMR spectrum of caryopincaolide L (28) in CD;0D (600 MHz)
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Figure S79. HSQC spectrum of caryopincaolide L (28) in CD;0D
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Figure S80. HMBC spectrum of caryopincaolide L (28) in CD;0D
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Figure S81. HRESIMS spectrum of caryopincaolide L (28) in CD;0D
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Figure S82. *C NMR spectrum of compound 5 in CDCl; (100 MHz)
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Figure S83. 'H NMR spectrum of compound 5 in CDCI; (400 MHz)
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Figure S84. HSQC spectrum of compound 5 in CDCly
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Figure S85. HMBC spectrum of compound 5 in CDCl;
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Figure S86. '°C NMR spectrum of compound 6 in CDCl; (100 MHz)
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Figure S87. 'H NMR spectrum of compound 6 in CDCI; (400 MHz)
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Figure S88. HSQC spectrum of compound 6 in CDCl;
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Figure S89. HMBC spectrum of compound 6 in CDCI;
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Figure S90.
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C NMR spectrum of compound 7 in CDCl; (100 MHz)
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Figure S91. "H NMR spectrum of compound 7 in CDCI; (400 MHz)
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Figure S92. HSQC spectrum of compound 7 in CDClj
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Figure S93. HMBC spectrum of compound 7 in CDCl;
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Figure $94. °C NMR spectrum of compound 8 in CDCl; (150 MHz)
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Figure S95. 'H NMR spectrum of compound 8 in CDCI; (600 MHz)
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Figure S96. HSQC spectrum of compound 8 in CDCl;
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Figure S97. HMBC spectrum of compound 8 in CDCl;
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Figure S98. °C NMR spectrum of compound 9 in CDCl; (100 MHz)
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Figure S100. HSQC spectrum of compound 10 in CDCl;
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Figure S101. HMBC spectrum of compound 9 in CDCl,

NI \ L_M“LJU@B%R

a SRS

o %
40

1l

60

80

L

J

100

120

)
140

| JIHU{

160

180

200

75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 ppm

60



Figure S102. >C NMR spectrum of compound 10 in CDCl; (150 MHz)
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BRUKER

Figure S104. HSQC spectrum of compound 10 in CDCl;
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Figure S$106. °C NMR spectrum of compound 13 in DMSO (100 MHz)
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Figure S107. 'H NMR spectrum of compound 13 in DMSO (400 MHz)
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Figure S108. HSQC spectrum of compound 13 in DMSO
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Figure S109. HMBC spectrum of compound 13 in DMSO
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Figure S110. °C NMR spectrum of compound 14 in CDCl; (150 MHz)
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Figure S111. 'H NMR spectrum of compound 14 in CDCl; (600 MHz)
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Figure S112. HSQC spectrum of compound 14 in CDCl;
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Figure S114. >C NMR spectrum of compound 15 in CD;0D (150 MHz)
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Figure S115. 'H NMR spectrum of compound 15 in CD;0D (600 MHz)
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Figure S116. HSQC spectrum of compound 15 in CD;0D
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Figure S117. HMBC spectrum of compound 15 in CD;0D
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Figure S118. °C NMR spectrum of compound 20 in DMSO (100 MHz)
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Figure S119. 'H NMR spectrum of compound 20 in DMSO (400 MHz)
o
o - . o L= T
uy o cq o Hemmod oo
“ o b o mhEraAD D
- . > redaesy BEBUKER
(ol =) wow L I I B
Current Data Paramsters
NAME LXC-Z
EXFND 5
FROCHND 1
F2 - Acguisition Parameters
Date_ 20130116
Time= 9.54
IRETROM spect
FROBHD 5 mm PABB0 EB-
FULFROGE =g3n
TD E55386
EQLVENT oMED
NE 2
ne 2
EWH B333_6B5 H=
FIDRES 0.125483 HE
RO 3.98463ET7 mec
RE 30.5
oW 60.800 usec
oE 6.50 usec
TE 298.2 K
D1 1.00000000 sec
mmmmmmme CHANNEL £l ========
NUC1 1H
F1 12.77 usec
FLW1 15.00000000 W
EBFO1 400.1324710 MH=z
F2 - Frocessing parame=ters
81 E£5536
ar 400-1300000 MHEz
WoW EM
EEB a
LB 0.30 Hz
fei:] a
BC 1.00
14 13 12 1" 10 9 8 T 6 5 4 3 2 ppm
- L) = | ] ‘# b
(=] =3 Q= o o
- - - | il || [F

69



Figure S120. HSQC spectrum of compound 20 in DMSO
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Figure S121. HMBC spectrum of compound 20 in DMSO
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Figure $122. >C NMR spectrum of compound 21 in CD;0D (150 MHz)
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Figure S123. 'H NMR spectrum of compound 21 in CD;0D (600 MHz)
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Figure S124. HSQC spectrum of compound 21 in CD;0D
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Figure S125. HMBC spectrum of compound 21 in CD;0D
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Figure $126. °C NMR spectrum of compound 22 in DMSO (100 MHz)
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Figure S127. '"H NMR spectrum of compound 22 in DMSO (400 MHz)
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Figure S128. HSQC spectrum of compound 22 inDMSO
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Figure S130.

*C NMR spectrum of compound 23 in CDCl; (100 MHz)
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Figure S131. 'H NMR spectrum of compound 23 in CDCI; (400 MHz)
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Figure S132. HSQC spectrum of compound 23 in CDCl;
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Figure S133. HMBC spectrum of compound 23 in CDCl;
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Figure S134. °C NMR spectrum of compound 24 in CDCl; (100 MHz)
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Figure S135. "H NMR spectrum of compound 24 in CDCl; (400 MHz)
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Figure S136. HSQC spectrum of compound 24 inCDCl;
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Figure S137. HMBC spectrum of compound 24 in CDCl;
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Figure S138. °C NMR spectrum of compound 25 in CDCl; (100 MHz)
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Figure S139. 'H NMR spectrum of compound 25 in CDCI; (400 MHz)
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Figure S140. HSQC spectrum of compound 25 in CDCl;
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Figure S141. HMBC spectrum of compound 25 in CDCl;
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Figure S142. °C NMR spectrum of compound 26 in CDCl; (100 MHz)
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Figure S143. "H NMR spectrum of compound 26 in CDCl; (400 MHz)
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Figure S144. HSQC spectrum of compound 26 in CDCl;
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Figure S145. HMBC spectrum of compound 26 inCDCl;
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Figure S146. °C NMR spectrum of compound 29 in CD;0D (150 MHz)
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Figure S147. 'H NMR spectrum of compound 29 in CD;0D (600 MHz)
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Figure S148. HSQC spectrum of compound 29 in CD;0D

|

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0

Figure S149. HMBC spectrum of compound 29 in CD;0D
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Figure S150. °C NMR spectrum of compound 30 in CDCl; (100 MHz)
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Figure S151. '"H NMR spectrum of compound 30 in CDCl; (400 MHz)

: AT oo Mm@y - CEmYomo o [ Rl e W
£ Cd dhwmadon o CdoLmes Sooxomo
- Ao ReevnnLm M amEEE e, TR e
— o 0w Do [yl Moo oM MM e e e == =]
VOSSN L kT T Y
I“ J 1 J
12 11 10 9 8 7 6 5 4 3 2 1 ppm

E 2 = 5 S 232

= ed] eilg|~|a o wiella ek |r=| e

Current Data Farameters

HAME IXC-3
EXFRO b
FROCND 1

F2 - Acquisition Parameters

Date_ 20130317
Time 9.29
INSTRUM spect.
FROBED 5 mm FAHES0 HE-
FULFROG Tgpgan

D E5536
SOLVENT coela

KE 537

] 4

aWH 2403B8.461 Hz
FIDRES D.366TIE Hr
g 1.3631988 sec
L

oW 20800 usec
OE £.50 usec
TE 257.2 K
o1 2.00000000 sec
D11 0.03000000 sec

= CHANHEL £1 =
13ac
5.37 usec
6000000000 W
100.6233333 Mz

CPOFRE2 waltzle
KUC2 1H
PCPD2 50.00 umec
FLW2 15. 00000000 W
PLW12 0.29306955 W
PLW13 0.23738000 W
8P02 4001316005 MHz
FZ - Processing paramsters
a1 3ZTER

ar 100.6127703 MHz
WDN =
888 o

1B 1.00 Hz
B o

FC 140

BERUKER

Currsnt Data Paramsters
NAME

LXC-3
EXFNO 1
FROCHD 1
F2 - Acguisition Parameters
Date_ 20130317
Time 9.13
INSTRUM spect
FROEHD 5 mm PAES0 EB-
FULFROG =gio
™o £5515
EQLVENT cocla
nE 18
oe 2
SWE B223_6B5 Hz
FIDRES 0.1254B3 Hz
RO 3_38463E7 soc
G 114
oW 50.800 usec
DE 6.50 usec
TE 297.4 K
o1 1.00000000 s=c

mmmmmmme CHANNEL £l mesms=e=

HUC1 1H

Pl 12.58 usec
PLW1 15.00000000 W
EFOL1 400.1324710 MHz

F2 - Processing parameters

81 E5536

EF 400.1300000 MHz
WO EM
EEE a

LB 0.30 Hz
aB a

PC 1.00



Figure S152. HSQC spectrum of compound 30 in CDCl;
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Figure S153. HMBC spectrum of compound 30 in CDCl;
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Figure S154. °C NMR spectrum of compound 31 inCDCl; (100 MHz)
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Figure S155. 'H NMR spectrum of compound 31 in CDCI; (400 MHz)
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Figure S156. HSQC spectrum of compound 31 in CDCl;
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Figure S157. HMBC spectrum of compound 31 in CDCl;
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Figure S158. °C NMR spectrum of compound 32 in CDCl; (100 MHz)
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Figure S160. HSQC spectrum of compound 32 in CDCl;
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Figure S161. HMBC spectrum of compound 32 in CDCl;
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Figure S162. °C NMR spectrum of compound 33 in CD;0D (150 MHz)
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Figure S164. HSQC spectrum of compound 33 in CD;0D
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Figure S165. HMBC spectrum of compound 33 in CD;0D
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Figure S166. °C NMR spectrum of compound 34 in CDCl; (100 MHz)
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Figure S167. "H NMR spectrum of compound 34 in CDCl; (400 MHz)
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Figure S168. HSQC spectrum of compound 34 inCDCl;
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Figure S170. °C NMR spectrum of compound 35 in CDCl; (150 MHz)
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Figure S172. HSQC spectrum of compound 35 in CDCl;
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Figure S174. >C NMR spectrum of compound 36 in CDCl; (100 MHz)
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Figure S176. HSQC spectrum of compound 36 in CDCl;
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Figure S178. °C NMR spectrum of compound 38 in CDCl; (100 MHz)
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Figure S180. HSQC spectrum of compound 38 in CDCl;
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Figure S181. HMBC spectrum of compound 38 in CDCl;
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Figure S182. >C NMR spectrum of compound 39 in CDCl; (100 MHz)
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Figure S183. 'H NMR spectrum of compound 39 in CDCl;(400 MHz)
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Figure S184. HSQC spectrum of compound 39 in CDCl;
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Figure S185. HMBC spectrum of compound 39 in CDCl;
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Figure S186. °C NMR spectrum of compound 40 in CDCl; (150 MHz)
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Figure S187. 'H NMR spectrum of compound 40 in CDCI; (600 MHz)
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Figure S188. HSQC spectrum of compound 40 in CDCl;
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S3. Bioassay
S3.1 DPP-1V inhibitory assay

Dipeptidyl peptidase IV(DPP-IV, Lot: SLBP1407V), Substrate (Gly-Pro-p-nitroaniline hydrochloride, Gly-Pro-pNA, Lot:
12BN6311V),Tris-(hydroxymethyl) aminomethaneand sodium nitrite (Lot: 20130502) were from Shanghai Major Bio Tech-
nologies Co.,Ltd. (Shanghai, China),DPP IV inhibitors standards: diprotin A (Ile-Pro-Ile, Lot: 065K1584V), Sitagliptin
phosphate(Lot: 2-MIC-14-1), were purchased from Sigma—Aldrich (Deisen-hofen, Germany).DMSO and hydrochloric acid
were analytical grade purchased from SinopharmChemical Reagent Co., Ltd. (Shanghai, China). Ultra-pure water waspre-
pared by a Synergy system (Millipore, Schwalbach, Germany).water bath (SC-15, Shanghai Bilon Instruments Co.,Ltd.),
electronic analytical balance (BP211D, METTLER TOLEDO,Germany), microplate reader (ELx800, Bio-Tek Instru-
ments,USA).

Compounds 1~40 were prepared from the chemical study ofCaryopteris incana (Thunb.) Migq.

Diprotin A and sitagliptin phosphate was diluted to various concentrations (20.0, 50.0, 100.0, 200.0, 500.0 uM) using Tris—
HCI(1 U/L,70 mM, pH 8.2).

Each sample was diluted to various concentrations (1.0, 5.0, 10.0, 20.0, 50.0mM) using DMSO.

50uL of DPP-1V enzyme diluted with Tris—HCI buffer (1 U/L,70 mM, pH 8.2) was pipetted 50 pL into clear microplate
wells.Subsequently, 2ul Tris—HCI buffer or Standard and sample solutions wereadded and incubated at 37°C for 10 min,then
100 pL of chromogenic substrate Gly-Pro-pNA (456 pM) was added into each welland incubated at 37°C for 30 min. The
absorbance was measuredat 405 nm using a microplate reader.

Each sample was analysed in triplicate, and the absorbance values were normalized to sample blanks in which DPPIV

was replaced with Tris—HCI buffer (1 U/L,70 mM, pH 8.2) The negative control (no DPP-IV activity) and positive control
(DPP-1V activity with no inhibitor) were prepared by using Tris—HCI instead of the sample and DPP-IV solution and instead
of the sample, respectively. The DPP-1V inhibitory result showed in Table S1

Table S1in vitro DPP-1V inhibitionassay of compounds 1-40

No IC50(HM) No IC50(H.M) No IC50(]J.M)
1 - 15 - 29 115.9
2 - 16 - 30 228.9
3 54.2 17 >300 31 -

4 222.9 18 >300 32 -

5 >300 19 >300 33 >300
6 - 20 - 34 -

7 - 21 >300 35 -

8 - 22 - 36 >300
9 - 23 >300 37 -

10 - 24 - 38 >300
11 >300 25 - 39 -

12 >300 26 >300 40 178.3
13 >300 27 - Diprotin A 2.3
14 - 28 168.7 sitagliptin 54

105



S3.2 Cell viability assay and flow cytometry analysis

Cells

All cells were maintained in Dulbecco’s modified Eagle’s medium (DMEM) supplemented with 10% fetal bovine serum, 4
mM L-glutamine, 100 IU penicillin, and 100 mg/ml streptomycin at 37°C in a humidified incubator containing 5% CO,.

Cell Viability Assay

Cell viability was assessed by MTT.Cells were seeded on 24-well plates at a density of 5 x 103 cells per well. A549 cells
were treated by DMEM plus 2% fetal bovine serum with fractions obtained by column chromatography over silica gel (2, 5,
10, 20, 50, 100, 200pg/mL); All cells were treated by DMEM plus 2% fetal bovine serum with compound 1, 3 and 4 (0.1,
0.2, 0.5, 2.0, 5.0 umol/L for A549 cells, 2, 5, 10, 20, 50 umol/L for the others) and Compound 2(10, 20, 50, 100, 200pmol/L )
for 24h, Then, cells were incubated with MTT (1 mg/mL) for 4 h. The cells viability was assessed at 490 nm absorbance us-
ing a 24-well plate reader (Biotek, VT, USA). The viability was calculated as viability (%) = (A490, sample— A490, blank) /
(A490, control — A490, blank) x 100

The percentage of cell growth rate was calculated as follows (Figure S190):

Figure S190. Percentage of cell growth rate
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Hoechst 33258/P1 Staining.

Cells (5 x 104/well) were seeded in 6-well plates with DMEM plus 2% fetal bovine serum with compound 1 (0,5,10 pumol/L)
for 24h. After incubation for 24 h, the cells were fixed with ImL of 4% paraformaldehyde for 20 min. Then, the cells were
incubated in ImLPBS containing 10 u mol/L Hoechst 33258 at 37°C for 30min and observed using fluorescence microscopy
(Olympus, Tokyo, Japan) atx400 magnification. Using appropriate filters to examine and compare Hoechst 33342 and PI
fluorescence staining in the same cells.

The apoptosis of A549 and Hey under Hoechst 33342 / PI double staining showed as Figure S191

Figure S191. Apoptosis of Hey and A549 determined by Hoechst33342 Hoechst 33342/PI staining with 1

blank control blank control

blank control + DMSO blank control + DMSO

caryopincaolide A (5uM) caryopincaolide A (5uM)

caryopincaolide A (10uM) caryopincaolide A (10uM)
Apoptosis of Hey by Hoechst 33342/PI Apoptosis of A549 by Hoechst 33342/PI
staining with compound 1 staining with compound 1
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Flow Cytometry Analysis

A549 and Hey cells were treated by DMEM plus 2% fetal bovine serum with compound 1 (0, 5, 10 pmol/L) for 24h. Cells
were collected after 48 h. The first stained with Alexa Fluro 488 annexin V and propidium iodide (PI) in room temperature
for 15 minutes, and analyzed by FACScan (Beckman Coulter, FL, USA). The stainings were carried out using Alexa fluor
488 annexin V/dead cell apoptosis Kit (Invitrogen) according to the manufacture. Detection and quantification of apoptotic
cells were obtained by flow cytometry analysis software (Cell Lab Quanta Analysis, Beckman Coulter). The result of Flow
Cytometry Analysis showed asFigure S37 (Q1: mechanical injury cells; Q2: death or non-viable apoptotic cells; Q3: living
cells; Q4 viable apoptotic cell. The Stimulation of compound 1 to A549 and Hey increased the proportion of cells in Q2 and
Q4, which showed compound 1 induced apoptosis in Hey and A-549 cells.)

Figure S192.Flow Cytometry Analysis of compound linduced apoptosis in A549 and Hey
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Scheme S1. Plausible biogenetic pathways for 1-4
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