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Anti-Inflammatory Indole Alkaloids from the
Stems of Kopsia officinalis
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Abstract Seven new monoterpenoid indole alkaloids, kopsiofficines A~G, together with twenty known alkaloids, were iso-
lated from the stems of Kopsia officinalis. Their structures were elucidated on the basis of extensive spectroscopic methods.
The anti-inflammatory activities of all alkaloids were evaluated on lipopolysaccharide (LPS)-stimulated RAW 264.7 cells by
the inhibiting the production of IL-1B, PGE2 and TNF-a. Among them, kopsiofficines A (1), kopsiofficines B (2), kopsiof-
ficines D (4), kopsiofficines F (6), kopsiofficines G (7), 12-methoxykopsine (11), kopsinoline (15), (—)-N-methoxycarbonyl-
11,12-methylenedioxykopsinaline (16), kopsinine (18) and kopsinic acid (20) exhibited significant anti-inflammatory activity,
which were comparable to that of dexamethasone. The results supposed that the acetonyl group at C-5 of monoterpenoid indole
alkaloids play an important role in their anti-inflammatory activity.

Keywords Kopsia officinalis; kopsiofticines A~G; anti-inflammatory; monoterpenoid indole alkaloids

* Corresponding authors. E-mail: xdluo@mail.kib.ac.cn; liuyaping@mail.kib.ac.cn
Received September 26, 2019; revised November 2, 2019; November 21, 2019.
Project supported by the Yunnan Major Science and Technology Project (No. 2019ZF003), the National Key Research and Development Program of China
(No. 2017YFC1704007) and the National Natural Science Foundation of China (Nos. 31872676, 31500292).
A BEARHEHRI(No. 2019ZF003). [ 5 & AT 70 K& JE iR (No. 2017YFC1704007) A1 E 5 [ 48 R} 273 4> (Nos. 31872676, 31500292) % BhI5i H .
T 3L [F] %5 — /£ (These authors contributed equally to this work).

Chin. J. Org. Chem. 2020, 40, 679~687 A © 2020 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 679



BIKE

MR

RAEAENUAS A F R RGN R 5F)
R PR B AR SR, RIS, ORI AR 2 B SO A S
PR 1R e e R R R, A O LR
T B PRI R SR BRAESED L B, IR RRIT R
E 2459 T 2% AR AR S k. R, B 25945
NEREE, PR TIRZ A R, WE iRk, %
FEAMEIA B fiE 45 207, Rk, 30 b7 B TR %
P BHIPIRZ5Y).

Bl ] Wk AR RO O R IR A A R T e A
PR A A — R B SR E AT A TR .
PR, ZRAEWE R+, MREE, HEAZm
EERAEEED T, AR — BRI FA T
L LT A AN ) B A R ) AR TR I R B R
Horp— L SR HIT KON R 4 IF Z S T IR,
LGS S RN N R G TP SE S SRt F- ¥ N
B BREI R A AR, B A% LR AT 5 RE A R T AL
IR 6 7 WA 28 < i DR K+ DRI e A 1D J JBR
AL IR I = A P S E M LS, BATTX 2K
BEAT T RGERIEVIBAL O TE, SRAT T AN B
5| Wi £ T kopsiofficines A~G (1~7)1 20 4> S50 24
ARS8 ~27) (B 1), O 1A P idod il 1% Fi sC
R4 EL A % 52 A vincadifformine (8)!'®, vincadifformine
N(4)-oxide (9)!'"), 11,12-methylenedioxykopsine (10)!"*),
12-methoxykopsine (11)!""), kopsifine (12)!"], decarbo-

1 2 3
1: R = COOCH3, R? = -CH,COCH; 3. R1=H, R2 = H, R3 = #-H, R* = ¢-CH,COCHj
4: R" =OCHj3, R? = COOCHj3, R® = o-OH, R* = o-

2:R'=H, R? = ¢-CH,COCH,
10: R' = COOCHg, R? = H,
12: R'=COOCH;, R?=0
13:R'=H,R?=0

CH,COCH;

R (0]
4
N
T O
N 18 R1 N
H coocH R2 M "
3 R® "COOCH;

7: R = $-CH,COCH;
8:R=H,
9: R = H,, N(4)-oxide

15:R"=H,R?=H,R®=H

11: R' = OCHj;, R? = COOCHj3, R® = ¢-OH, R* = H,
14:R'=H,R2=H,R®=a-H,R*=0

methoxykopsifine (13)[18], 5,22-dioxokopsane (14)[20],
kopsinoline (15)1*!, (—)-N-methoxycarbonyl-11,12-meth-
ylenedioxykopsinaline (16)*”, 11,12-methylenedioxyko-
psinaline N(4)-oxide (17)?%, kopsinine (18)**), 16-epi-
kopsinine (19)*", kopsinic acid (20)"**!, pauciduridine
(21)*%), 11-methoxykopsilongine (22)*”, (—)-N-methoxy-
carbonyl-12-methoxykopsinaline ~ (23)?”,  kopsinilam
(24)*" aspidofractinine (25)*°!, (—)-11,12-methylenedi-
oxykopsinaline (26)**f1 aspidofractinine-1,3-dicarboxylic
acid (27)P [, W52 SRAF 1 27 A B RE G| WA= Bk )
PLRIEME.
1 BRSWE
1.1 EW 1 NEREE

T E R A, Dragendorff’s 7 PH S b,
AT RE A0, =7 P HRESIMS 45 H 71
AN CyHasN,O; (m/z 481.1965 [M+H]"), UV Ei i i
TSGR AELE— A A W R 141 (196, 224, 244 F1 290
nm), [AIK IR B3RS A IR 45 &7 NH (3438 cm ')Al
RFE(1756 em )FEH]. PC NMR A1 DEPT it onib &
P15 26 MR SR 1), 454 'H NMR B
XA ELE 5[0y 6.81 (d, J=7.8 Hz, 1H, H-9), 6.58 (d,
J=17.8 Hz, 1H, H-10)], 7 LAV )&y —A> ZHUAR 5] W34
[(dc 75.1 (s, C-2), 58.3 (s, C-7), 131.8 (s, C-8), 115.1 (d,

R2
N

R

R1

6: R' = COOH, R? = ¢-CH,COCHjy
18: R' = COOCHj3, R? = H,

20: R' = COOH, R? = H,

24: R'=COOCH;, R2=0
25:R'=H,R?=H,

N
N

i S
o OCHj|

COOCHCOOCH;
COOCH; 27

CHO

21

16: R', R? = OCH,0, R® = COOCH,3, R* = OH

Rl 2 3 4 -
17:R",R?= OCH,0,R®= 0H 19:R, R", R*, R =H
22: R', R? = OCHj3, R® = COOCH3, R* = OH

23: R" = H, R? = OCHj3, R® = COOCH,, R* = OH
26: R", R? = OCH,0, R®*=H, R*= OH

B{1 e 1~27 gl

Figure 1 Chemical structures of compounds 1~27
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F1 L&YW 1~4 19 '"HNMR 1 °C NMR B8535 FH Hz £R)°

Table 1 'H NMR and *C NMR spectroscopic data for compounds 1~4 (J in Hz)
1 2 3 4
No.
© S Se S Sc S Se Pe Se
2 75.1 71.2 69.2 76.3
3a 2.93~2.82(m)  45.0 3.65~3.55(m) 445 2.94~2.84 (m) 452 2.92~2.81 (m) 45.0
3b 3.02~2.95 (m) 3.78 (d, 13.6) 3.02~2.95 (m) i'z)é (dd, 144,
5 i'?? (7.1, 61.2 430 (dt, 8.0,4.0) 60.1 3.70 (dt, 7.5,4.6)  61.6 3.69 (dt, 7.5,43) 613
6 2.27(d, 4.5) 59.5 2.64 (d, 4.0) 59.8 2.22(dd, 4.6,1.5) 63.8 2.35(d, 4.3) 58.5
7 58.3 58.0 61.5 59.5
8 | 131.8 131.3 133.9 139.8
9 6.81 (d, 7.8) 115.1 7.40 (d, 7.7) 114.6 7.23 (d, 7.7) 122.6 6.93 (d, 8.3) 114.6
10 6.58 (d, 7.8) 105.2 7.06 (d, 7.7) 98.9 6.76 (t, 7.7) 119.7 7.10 (t, 8.3) 127.1
11 149.0 147.5 7.03 (t, 7.7) 127.7 6.80 (d, 8.3) 112.2
12 135.8 131.2 6.63 (d, 7.7) 110.9 150.4
13 123.8 133.3 150.8 130.7
l14a 126~120(m) 159 1.93 (d, 13.7) 15.5 1.26~1.18 (m) 16.1 1.24~1.20 (m) 16.1
14b 1.78~1.67 (m) 2.59~2.48 (m) 1.73° 1.77~1.68 (m)
15a 1.31° 334 2.10° 33.5 1.29° 34.1 1.27° 33.3
15b 1.54° 2.27~2.19 (m) 1.49 (d, 13.6) 1.52~1.48 (m)
16 82.0 81.1 2.65" 52.1 81.9
1.59 (ddd, 15.1 231 (dd, 15.1
b b 5 5 5 5
17a 1.53 433 2.06 41.8 108, 1.6) 33.0 38) 42.8
233 (dd, 15.1, _ 1.95 (dd, 15.1, _
17b 38) 2.92~2.88 (m) 16) 1.55~1.50 (m)
1.61 (ddd, 13.8, 2.18 (dd, 13.4, .
18a 123, 5.0) 19.3 5.0) 20.1 1.71 23.9 1.62~1.54 (m) 20.1
18b 2.45b 2.72~2.66 (m) 1.78° 2.43~2.33 (m)
19a 1.29° 34.5 2.03" 35.2 1.30° 36.0 1.19° 34.5
19b 1.50 2.11° 1.48~1.42 (m)
20 322 32.9 31.1 31.8
21 3.25(d, 2.0) 70.5 4.02 (s) 69.9 3.42 (d, 1.3) 71.3 3.19 (d, 2.0) 70.1
22 211.9 213.7 216.0 211.8
l'a 247 522 3.04~2.96 (m) 552 2.67° 52.7 i';‘? (dd, 150, 522
b 2.66 (dd, 14.9, 3.50 (dd, 14.0, 2.47 (dd, 15.0, 2.68 (dd, 15.0,
4.5) 4.1) 7.2) 4.7)
2 207.2 207.5 207.5 207.1
3 2.14 (s) 31.0 2.88 (s) 30.6 2.14 (s) 31.0 2.14 () 31.0
5.90 (d, 1.4) 6.69 (d, 0.7),
OCH:0 5.87(d, 1.4) 1006 6.61 (d, 0.7) 1003
NCOOCH;  3.76 (s) 53.6 3.66 (s) 53.5
NCOOCH; 155.5 156.2
OCH; 3.79 (s) 55.9
OH 7.01 (s) 6.30 (s) 6.91 (s)
NH 6.10 (s) 3.55(s)

“ Compounds 1, 3 and 4 were measured in CDCl;, and 2 was measured in DMSO-dg. b Overlapped.

C-9), 105.2 (d, C-10), 149.0 (s, C-11), 135.8 (s, C-12),
123.8 (s, C-13)]. [AIM), 2548 Hh ik & 4 P9 A B Bk 35k (6
211.9, 207.2)s —MNEEREHFE (O 155.5) —ANEH 5
$£(5c 100.6) —AHE L[S 53.6/0 3.76 ()] F1—> I Jk
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[dc 52.2 (), 207.2 (s)F1 31.0 (q)], X 5HEW 1 KIFiE
YA, f£ HMBC B, 1155 o 2.14 (s, 3H,
H-3) 51155 dc 207.2 (s, C-2")H1 52.2 (t, C-1)H%, J5i
FAE5 0y 2.66 (dd, J=14.9, 4.5 Hz, 1H, H-1b) 55 5
5c 207.2 (s, C-2"), 61.2 (d, C-5)F1 59.5 (d, C-6)AH=%, 7w
T C-1', C2'f C-3Z R T —A CH,COCH; £ Fr
B, H5 C-5 fMEE 2). tba 1 kxS F2E it
ROESY ikt (B 2), H% ROESY MKES oy
6.81 (d, J=7.8 Hz, 1H, H-9)/54 3.25 (d, J=2.0 Hz, 1H,
H-21)1 6y 3.25 (d, J=2.0 Hz, 1H, H-21)/dy 2.93~2.82
(m, 1H, H-3a)a] LA C-3 A NEUR 7 X BT, s
HFAF T 0y 3.02~2.95 (m, 1H, H-3b)/dy 3.69 (dt, J=17.1,
4.5 Hz, 1H, H-5)3& ] H-5 ; g M54, HULHEN S C-5 4
1) CH,COCH; 2414 o M8, FAMEKRAES ou 3.25
(d, J=2.0Hz, 1H, H-21)/0y 1.61 (ddd, J=13.8, 12.3, 5.0
Hz, 1H, H-18a), oy 2.45 (overlapped, 1H, H-18b)/dy 7.01
(s, 1H, OH-16)Z ¥ OH-16 N o #BI(E 2). il — 4%
AR BE (HSQC, HMBC £l ROESY ) fi & H 45 44,
FKs Hotiw 44 4 kopsiofficine A.

B2 & 1 HEE HMBC(- = )M <M 3% ROESY
(F" T OMR

Figure 2 Selective HMBC (-~~* ) and ROESY (¥ V) correla-
tions of 1

12 EY2HEHRLTE

HR 4 55 43 7% 5 1% (HRESIMS) 25 H HLfE 4 7 58 1 I
miz: 423.1914 [M+H]" (caled 423.1914). %54 °C NMR
A DEPT REHHRE (3 D€ 73 T 3N CouHoNyOs. B
2 ] 1D NMR Edi 5059 1 R E:E, ANEZ AbET
&Y 2 k& 1T —NHERERGES. FIRREE L
AT 58 ANMERIIBIGIE T IR HEN. £ HMBC EiEH,
IR AR 7155 oy 6.10 (s, IH)S5HES oc 71.2 (s,
C-2), 58.0 (s, C-7), 131.3 (s, C-8) 1 133.3 (s, C-13) M1 5%
WIGE T A& 2 Hpis R IR R T R — R
F A2 FfiEE. ROESY AHK &L 6y 7.40 (d, J=7.7 Hz,
1H, H-9)/dy 3.50 (dd J=14.0, 4.1 Hz, 1H, H-1'b)/dy 4.02
(s, 1H, H-21), 8 4.02 (s, 1H, H-21)/5; 2.18 (dd, J=13 4,
5.0 Hz, 1H, H-18a), oy 2.72~2.66 (m, 1H, H-18b)/d}; 6.3
(s, 1H, OH-16), K'EAT F—C 1, HFHMAEW 1
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A2 BA MU EE e E (o] +23 for 1, [a]f* +21
for 2), ULHILAY) 2 M4t R 54059 1 MTF.
1.3 LAY IWEREE

R B HR-ESI-MS 45 L& 3 151300
Cy3H N0, (m/z 363.2064 [M+H]"). UV i 242,
295 nm Al IR ##E 3439, 1632, 1611, 1089 cm ' KWL &
W) 3 (L5 R R AEAE NG| WA BC NMR Al DEPT ok
G 3H 23 MiRfE S, GG 31.0). BANTE
F3E(Oc 16.1,23.9, 33.0, 34.1, 36.0, 45.2, 52.7) )\
F (6 52.1, 61.6, 63.8, 71.3, 110.9, 119.7, 122.6, 127.7)F0
BANFERR (O 31.1, 61.5, 69.2, 133.9, 150.8, 207.5, 216.0).
& 3 0 kil B0 5 R 3R C R A
(—)-kopsanone! ™ HEF AL, ANFAZAAIETFILEY) 3 £
=AAE S 0c 31.0 (q), 207.5 (s)AI 52.7 (v)]. L
HMBC %155 0y 2.14 (s, 3H, H-3")/6¢ 207.5 (s, C-2") Al
52.7 (t, C-IVRHWAEY) 3 W&+ &4 CH;COCH, 25
¥R B, H HMBC FEiE s 6y 2.47 (dd, J=15.0, 7.2 Hz,
1H, H-1'b)5 d¢ 61.6 (d, C-5)F ¢ 63.8 (d, C-6)4H 1t B
% HE BIEREAE C-5 067, LAY 3 AN AL 383 ROESY
BIEfNT, BTSRRI H-21 AR 2
AR T LA E N a BB, THAHRAG 5 0y 3.42 (d, J=
1.3 Hz, 1H, H-21)/dy 2.94~2.84 (m, 1H, H-3a)% ] H-3a
oo WAL, M C-3 ERAN—AEE T H-3b A B AL
ROESY #ZRA55 oy 3.02~2.95 (m, 1H, H-3b)/5y 3.70
(dt, J=17.5, 4.6 Hz, 1H, H-5), oy 3.02~2.95 (m, 1H,
H-3b)/dy 2.65 (overlapped, 1H, H-16), #H] H-5 fil H-16
HRAE pRTY MTTHEDN C-5 b3 REH) CH;COCH, 414
o FRL. AT AT S 3 1) 4R R BUE (HSQC,
HMBC, 1H-1H COSY, ROESY)#:'S T 3 R 1 fr
7, FEK AT 4 N kopsiofficine C.
1.4 HEY4INEREE

T PR HRESIMS 45 H 5 78 T [M—H]
m/z 465.2042, i€ H 2T 2N CasHioN2Og, HRAELAD
4 1] 'TH NMR, "*C NMR #1 DEPT i ds & 0 H B —
IR IR L5 1. LEE &4 5 1 1) 1D-NMR %
PEEE DRI, emagmaEsE ALl AR EDY 4
DT AT IO 100.6, HES, £ T —ANHERE
[6c 55.9 (q)/dy 3.79 (s)]. L HMBC EiEH oy 3.79 (s,
3H)5 ¢ 150.4 (s, C-12)FHK, i 6.93 (d, J=8.3 Hz, 1H,
H-9)5 ¢ 112.2 (d, C-11)#1 130.7 (s, C-13), 5y 6.80 (1H,
d, J=8.3 Hz, H-11)'5 d¢ 130.7 (s, C-13)#H3%, iEMiZ%H
AR RAE C-12 0. VEARELE T A &9 4 16 — 4%t
ILIREARE, e HAE 2 S5146E% 1 AH .
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1.5 &5 MEHLEE

S HRESIMS 45 H IS T 55 11§ mi/z
401.1836 [M+Na]", 54 'H NMR, "C NMR #fisEtb &
Y15 11737350 CpsHaeNyOs, THHRAGAMBAME Ny 12, 1
BC NMR Fil DEPT ¥ B g5t b A 23 M55, &
A5 30.9). BMIHE(S: 23.0, 29.5, 32.5,
33.0, 33.7, 41.7, 47.6). J\MXFE(Sc 39.5, 57.9, 69.8,
90.2, 112.2, 120.2, 122.6, 128 4)F1-E4NZER% (dc 32.9, 50.1,
66.0, 132.9, 150.2, 173.5, 207.1)(F 2), X 5HEAKKED
AEYIRE paucidactine BV B5 B BodE A H AL, 4740
FLAGX ML AP ID-NMR 5 R, 527 3 Mk
=5[0c 41.7 (t, C-1"), 207.1 (s, C-2")#1 30.9 (q, C-3")],
MAkE4 5 v e 2 H AR EEATAY). 18id HMBC A5
5 6y 2.76 (1H, dd, J=18.2, 5.9 Hz, H-1-b)/d¢c 207.1 (s,
C-2"), 90.2 (d, C-6)F1 57.9 (d, C-5), oy 2.51 (s, 3H,
H-3')/6c 41.7 (t, C-1'), LK "H-'H COSY KiH 3.34~
3.23 (m, 1H, H-5)5 oy 4.18~4.14 (m, 1H, H-6)F12.76
(dd, J=18.2, 5.9 Hz, 1H, H-1'0)#3, iESZ 7 _EaR e,
HiZ Wl & &R C-5 0 (| 3). it ROESY K, oy
2.64~2.59 (m, 1H, H-1'a)/d0y 2.54 (s, 1H, H-21)LL}% dy
2.54 (s, 1H, H-21)/0y 1.64 (overlapped, 1H, H-18b)/dy
2.90~2.84 (m, 1H, H-16)#H3<, F£IHEAILE [ — T,
HA o #84. Hitk, C-5 ALEBRI BN o 1 8L, dEi
e C-5 AER AR T H-5 4 AR, ditk, ST
kopsiofficine E (5) 145/ Wikl 1 Fiow.

B3 A5 HMBC (-~ )Mk, F% 'H-"H COSY
(=—)FTROESY (¥ “)FH5%

Figure 3 Selective HMBC (--"~), 1H-'H COSY (—) and
ROESY (*" ) correlations of 5

16 A6 MEHEE

HETEM AR, 7 PiiE HRESIMS ((M+ H]
*, mlz 381.2174)HE S HH 130N CiHiN,05, H UV
Hi#fi 203, 225, 285 nm AL FIRHCR W, (LEPI6 & —
SRR, B e A 6 5 A RAA C
KIAEDA kopsinic acid (20)'f) "H NMR Al C NMR #§
PE 2RI, a6 b 20 2 7 3 MRS S[0c 51.7 (t,
C-1'), 207.7 (s, C-2")#130.7 (q, C-3")], HeMLEkyh£ 7 —
AR, HMBC M55 0y 2.09 (s, 3H, H-3")/0c 207.7
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(s, C-2')F1 51.7 (t, C-1"), 8y 2.71 (dd, J=6.0, 6.5 Hz, 1H,
H-1b"))/5c 56.8 (d, C-5), UFsE T WL ERZEIAATE, JFH
HEREAE C-5 AL MWAETRIS T LLA 52 1 SR ACH Y AR 0k
H-21 AR BN o #8L. 7E ROESY MK(ES du
3.24 (s, 1H, H-21)/y 2.89~2.84 (m, 1H, H-3a), Jy 3.24
(s, 1H, H-21)/0y 1.97~1.90 (m, 1H, H-18b), dy 1.36
(overlapped, 1H, H-18a)/dy 2.81 (overlapped, 1H, H-16)%
B, EAER—FE. Kk, H-3a 1 H-16 ¥4 o 7,
EH AR C-3 A E#E1 y — SR H-3b F1 C-16 B4
(1) COOH 13124 p #, ROESY M K55 6y 3.0 (d,
J=14.4 Hz, 1H, H-3b)/dy; 3.87~3.74 (m, 1H, H-5)%&
H-5 9 p R 8Y, BbHEN C-5 AERERI IR IE N o #7Y.
Rk, #ES T kopsiofficine F (6)HI45#y, &l 1 frzs.
1.7 HENTHEBRERE

FTHEFE HRESIMS 4 Htb&9 7 108
CsH3oN,05 (m/z 395.2326 [M+H]"). UV a4 B &
Wit RIS 205, 299 1326 nm, 454 °C NMR
B 0c 167.7 (s, C-2)F1 92.4 (s, C-16), RWLEWH p-
FRE TR G R (AR, H IR B SR NH (3426 cm™
DRI HERE (1667 cm ™). [FHS C NMR $E45H 7
IOV BRI IES 5 Oc 167.7 (s, C-2)F1 92.4 (s,
C-16). '"H NMR EHEEIEGE ) Bn b &9 7 h &6 48—
BURHIZ IR [0y 7.18 (d, J=7.4 Hz, 1H, H-9), 6.84 (t, J=
7.4 Hz, 1H, H-10), 7.09 (t, J=7.4 Hz, 1H, H-11), 6.75 (d,
J=174Hz, 1H, H-12)]. —MH%EIHE[6y 3.73 (s, 3H)FIH
ANHJE 6y 2.10 (s, 3H, H-3'), 0.55 (overlapped, 3H,
H-18)]. °C NMR Fl DEPT it R, tb&W 7 &4 24
NRAES, Hrp=ANHE, BT HF R, NSRRI
J\ANZEDR(F 2). 1D-NMR B4 os b 54 7 8 T H R
il B g g kAR b, H 5 Ak &4%) vincadifformine
@) HEF AL, FORAE T AE C-5 01 2 — AN R FE[0c
31.0 (q, C-3"), 207.3 (s, C-2)Al 46.7 (t, C-19]. L
HMBC Ei, M55 oy 2.10 (s, 3H, H-3")5 oc 207.3
(s, C-2HA1 46.7 (t, C-1'), MKAE S oy 2.32 (dd, J=16.4,
5.7 Hz, 1H, H-1'a)/d¢ 56.0 (d, C-5)F1 51.4 (t, C-6)(F&l 4)th
UEszgE & — AN AR, HIEHAE C-5 4. ROESY
WM SE1E 5 0y 2.58 (s, 1H, H-21)/0y 3.05 (td, J=10.9, 5.7
Hz, 1H, H-5)H#E0 H-5 9 o 9 8Y, 3t —2B4EM C-5 FAHE
IR RN p AR ROESY ERE EHIAHSS A oy 2.58
(s, 1H, H-21)/0y 0.57 (overlapped, 1H, H-19a)¥t BIAL &4
7 AT S 8 —E(El 4). HILIES TIED T 14
), Wl 1 FiR, Hr 44 kopsiofficine G.

1.8 4 1~27 BOIdsE M
W AE 2 FES S0 RAW 264.7 4, & A IL-

http://sioc-journal.cn/ 683



BIKE

MR

]

FLY
SAE

Bl 4 1L&%) 7 EE HMBC (-~ A EE ROESY

(r T ORER
Figure 4 Selective HMBC (-~~~ ), and ROESY (¥ ) corre-
lations of 7

1B, PGE2 Hl TNF-a #$hE R 1 IR, kT P4 B A7 424

B8 1~27 PLRIET:, 5Bk 3 o, E4CE X
FE (b ZE K ) (BRI AR (P ) 2 A BR A A, it

1703170231) KK FE(5 pg/mL)MIZMET, V0 1, 2,
4,6,7, 11, 15, 16, 18 F1 20 T A 3 P 72 T BH X6
(DXM, 10 pg/mL)(FE 3). [, 55205 SAMLL,
AEWIEE 1, 4 F1 T 6 TL-1B 28 5E R 7 HRE FECR B B 5 )
FIHIEH (p<<0.05/0.01); A=P05% 1, 2, 6 F1 7 W24
PGE2 #RAEH TR (p<<0.05/0.01); A4, 11 1 20
22 A TNF-o0 280 K R (p<<0.05/0.01). @it &5
T, RIS, 4, 6,7 73 BIELAL &4 10, 11, 20, 8
16 C-5 % T — AN AEE, H2WEY1,4,6,7 TR
TEPER S T AL A 10, 11, 20, 8. Rk, AR P R L T
REJ2 PU 28 05 VE IO 24 e g 6 4], g, e o vk e E
(MTT)iE PR T IX LA 900 RAW 264.7 (40 551,
SER BRI FEIKE S peg/mL) F%AH RAW

F2 LAY 5~7(H THNMR A1 BC NMR 3% «(J F Hz £7)

Table 2 '"HNMR and "*C NMR spectroscopic data of compounds 5~7 (J in Hz)
No 5 6 7
On dc Oy dc O dc

2 66.0 66.0 167.7
3a 2.44° 47.6 2.89~2.84 (m) 455 2.25~2.18 (m) 482
3b 2.81(dd, 10.9, 5.2) 3.0 (d, 14.4) 2.94~2.86 (m)

5 3.34~3.23 (m) 57.9 3.87~3.74 (m) 56.8 3.05 (td, 10.9, 5.7) 56.0
6a 4.18~4.14 (m) 90.2 1.41° 42.9 1.62~1.57 (m) 51.4
6b 2.78° 1.85 (dd, 11.4, 5.7)

7 50.1 56.3 53.6

8 132.9 140.3 137.5

9 7.14 (d, 7.3) 122.6 7.28 (d, 7.4) 122.8 7.18 (d, 7.4) 121.2
10 6.80 (t, 7.3) 120.2 7.01 (t, 7.4) 123.8 6.84 (t, 7.4) 120.6
11 7.08 (t, 7.3) 128.4 7.11(t, 7.4) 127.4 7.09 (t, 7.4) 127.5
12 6.71 (d, 7.3) 112.2 6.88 (d, 7.4) 114.2 6.75 (d, 7.4) 109.3
13 150.2 145.8 143.2
l4a 1.55~1.51 (m) 23.0 1.25~1.19 (m) 16.0 1.59~1.51 (m) 22.6
14b 1.71~1.65 (m) 1.86~1.78 (m) 1.73~1.65 (m)

15a 1.15° 33.7 1.36 36.4 1.26~1.22 (m) 32.9
15b 1.46~1.40 (m) 1.71~1.66 (m) 1.78~1.69 (m)

16 2.90~2.84 (m) 39.5 2.81° 41.8 92.4
17a 1.63° 325 1.79~1.73 (m) 33.6 222(d, 1.7) 25.4
17b 2.43 2.57~2.43 (m) 2.70~2.65 (m)

18a 1.48° 29.5 1.36 324 0.55° 7.1
18b 1.64° 1.97~1.90 (m)

19a 1.13° 33.0 1.31~1.26 (m) 34.0 0.57° 28.8
19b 1.49° 1.53~1.47 (m) 0.96~0.88 (m)

20 329 32.6 38.5
21 2.54 (s) 69.8 3.24 (s) 70.5 2.58 (s) 733
22 173.5

l'a 2.64~2.59 (m) 41.7 2.38~2.31 (m) 51.7 2.32(dd, 16.4, 5.7) 46.7
1I'b 2.76 (dd, 18.2, 5.9) 2.71 (dd, 6.0, 6.5) 2.72~2.65 (m)

2 207.1 207.7 207.3
3 2.51(s) 30.9 2.09 (s) 30.7 2.10 (s) 31.0

COOCH; 3.73 (s) 51.0
COOCH; 169.1
COOH 176.6

NH 3.58 (s)

“Compound 5 was measured in DMSO-ds, 6, 7 in CDCl;. b Overlapped.
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Compd. Concentration/(ug'mLfl) IL-lB/(ng°L71) PGE2/(ng°L71) TNF-oc/(ng'Lfl)
Control — 3.05£0.10 9.18%0.05 17.66£1.39
LPS — 6.35+0.3544 17.55+0.1244 28.42+3.554
Deametasona 10 3.65%0.16%* 15.3240.73* 17.294+0.31*

5 3.51£0.02%* 12.31£1.44%* 18.25£2.95
1 6.15+0.31 13.05£1.50* 19.40£1.24
0.4 6.90+0.31 15.32£3.15 22.2940.71
5 5.44+1.23 12.15£0.98%** 19.89£2.66
2 5.71£0.90 14.82%1.18 20.71%+1.59
0.4 6.59£1.09 16.88£0.72 19.93£2.02
5 3.3040.03%* 13.661+1.46 18.11£2.59
4 4.62+0.50* 13.95+1.46 18.53£1.70
0.4 5.33+0.44 15.631+0.99 19.39£2.70
5 4.72£0.42% 10.7540.93** 18.79£0.47
6 5.53+0.21 12.82+1.37* 19.60+1.91
0.4 5.88+0.17 14.09£1.55 21.83+2.86
5 3.47£0.00%* 11.02E1.14%* 29.73%1.16
7 1 440%0.46* 13.04%1.69 21.55+1.69
0.4 5.08£0.46 13.36 £1.67 18.44£1.97
8 5 5.94+0.23 17.41£0.08 22.89+3.77
10 5 6.88+1.77 15.50+0.77 18.38+3.39
5 4.60£0.71 14.57+1.31 16.70£0.67*
1 1 5.32£0.50 15.84+1.34 19.19£1.20
0.4 541£0.18 15.84+1.27 21.74%0.33
5 5.12£0.71 15.13£2.52 12.91£0.73*
15 1 5.89+£0.47 16.20£2.52 15.39£0.17*
0.4 6.58+0.47 17.13£2.14 18.95£0.44
5 4.76+0.84 10.21£0.05** 27.07%+2.36
16 1 5.84+0.43 13.14£1.18* 20.8940.63
0.4 6.53+0.43 17.15+0.29 22.45+2.95
5 4.37£0.63 12.2940.52%* 18.49+£2.13
18 1 5.65£0.42 13.03£1.72 19.97£1.27
0.4 6.03£0.32 13.63£1.43 22.194+1.49
5 5.46£0.06 14.24£1.00* 19.15+2.60*
20 1 5.51£0.36 14.56£0.82* 19.64 +1.58*
0.4 5.90£0.36 12.97+1.72 21.86+2.06
“ “p<0401 vs. control, * p<<0.05, ** p<<0.01 vs. LPS.
264.7 ZH I MY 5. PR35 LR B AR 0 10 F1 8 o tH BEAR RIS 1. WP
2 i R DA T 22 T A LT 28 TG PR M DR A A ) 38 A 4],
£q

SCHRFRIE aspidosperma 28T A W BB G i — A T i 2
Jei, B IR R i AT B R PEC, M
PR, AR FRAGH 7 ANE C-5 (LR IR L 1)
AR FLR B S AR B, o H SR BT R, A
VI, 4, 6 F1 7 53 A2 A 10, 11, 20 F1 8 1) C-5
AT A, AT L e & B R b 2aE . o
HEA Wb 1 A1 7, 7€ IL-1B, PGE2 Al TNF-0 iX =M
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AT — L I RS2 B AT TP T 2R,

3 SCIOERSY
3.1 UE5IRA

F4 55 1 WRX-4 A0 A A (i 5 A28 ¥ 4% A5 TR
ANED)INE; e JASCO P-1020 4= H S BT e 't AX
WM5E:; 224863 Shimadzu UV2401PC 84011 W% 43
YEICEALINE; LA B Bruker Tensor-27 {8 B 4%
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e P ARG 52, KBr R F; HRLIE 5 HE S o Pl
Waters Xevo TQ-S — 5 PUZ 5T i S0 72 ; 1 70 FELIS
% HLB P /E API QSTAR Pulsar i 5 5B P % AT K AT IR
A EI e, — 4R 4R L RAE Bruker AM-400,
DRX-500 8 ‘FAZ ML ILAR LI AVANCE 111-600 1%
RSB FAE AR B I, T™MS ENNFE; #E
BRERERZ(200~300 H, H SiERHr R R A 7 4R
J%, "FE); Sephadex LH-20 i 5t (G i 1% 5 ¥ 437
Amersham Pharmacia Biotech A&, )1 MCI #4%}
(HAZ A Mitsubishi L TA 7, HA); AR EIHETEH
Kl RP-18, Fifs 20~45 pm(f [E A M i 5 R Merck /A ]
A7 ) Agilent 1200 HPLC UM (i, 45 4
WAt Agilent Zorbax SB-C18 (4.6 mm X250 mm, 3 mL/
min); A% E R A AW A R 3% (TLC) B R AR
(GF254, H Bkl SR IR A R AR, HHE), B4
ok K AL BB 4T Dragendorft’s 57, AF 50N 10%
(IR IR .
3.2 tEMMR

ZHMAZE 2012 R EH B FEA TERRA. S E
FFE Bt B B0 TC BT A s e AR M e AR KB )
SR (Kopsia officinalis), F54(Cui20121113) 847 T
rh [ A B BB R A S BT R PR AL S R A
BEIRIE R E SR =
33 EOE7E

LHSAK. officinalis) 2T EFES 13 kg, MWE)E
FE IR N AR H0N 90% ) I EE AR BEEL 4 1k, BFIK
48 h, HIFREUK, 55 CHURZAEBR LEHEENRE.
BRE GBI HON 0.5%H B IEIE R, Bk, A
T pH & 2~3, IR JEREAFIMAN LR LB, AT
BN 10%Z /KBRS KZR pH T3 9~10, EHL 3 X,
G IR CEEZERGH, KA1 LAY 98 g RAEYITR
FH 150 g RERSHERE, 3 kg RERREHATAE E AT (R EE, V-
V=1:0~0: DHESEWEM, TLC &, &M EE 15
F| 6 NB FrA~FrF. FrA (1.5 g)Z& i it (it
Tk/ N, Vo V=4 DAL 8 (56 mg)Hl 12
(96 mg). Fr.B (2.7 g)%& RP-18 FA LM aRE(FEE/K, V.
V=40 : 60~70 : 30)BH B pe i, fo i i R A kA
MBS/ B, V:v=2: DAFEY 1 (9 mg), 15 (35
mg) 1 10 (10 mg). Fr.C (18 g)ifiid H A fiuil RP-18(H
/7K, Vi V=20 :80~100 : O)EAEE SR, TLC &
FAHEE 2153 3 /NEE Fr.C1~Fr.C3. Fr.C1 il it 2F 41 %
HPLC(FFEZ/ZK, V@ V=70 : 30, 2.5 mL/min)% & ¥ 15
FMLAY) 17 (14 mg, =8 min), 3 (24 mg, ty=12.5 min)
F116 (38 mg, =15 min). {LEH 9 (17 mg) M\ Fr.C2 H
gh b, I BER 589 mg 48 Sephadex LH-20, H By i £

686 http://sioc-journal.cn/
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F1b &% 22 (35 mg)f 20 (7 mg). Fr.C3 ZLRERH: (it
(A /TREH, V2 V=10 : 1~3 : 1)¥E/ii, Sephadex LH-20
R 5 75L& 5 (6 mg), 11 (98 mg), 13 (35 mg)FHl
14 (498 mg). Fr.D (32.8 @)%t RP-18 il FHEE/ K,
vV ¥V=30:70~80 :20)43%| Fr.D1 1 Fr.D2. Fr.D1 &
Sephadex LH-20 A3 (& G/ EE, vV V=1 D3 E{k
40 18 (78 me) A1 21 (8 mg). Fr.D2 ZrEIRH: (it (G A7/
R V. V=12 11,3 : DISEHLEY) 19 (367 mg), 2 (26
mg)F1 26 (9 mg). Fr.E (17 g)&rERAE it (& A/ H R,
V:V=8:1,2:1), Sephadex LH-20(F i)k} 2k Al &
45 RIS 4 (22 mg), 6 (15 mg)#F1 27 (12 mg). Fr.F
(15 @)% RP-18(FHE/K, V': V=20 :80~100 : 0), Se-
phadex LH-20(HEE)/5 2654 25 (109 mg), i#i—H %
Feihil % HPLC(Z /K, Vi V=45 55~80: 20, 2.5
mL/min) /> B A4k 15 210 54 23 (56 mg, tg=13 min), 24
(34 mg, tr=14.5 min)# 7 (8 mg, =16 min).

3.4 MRFMHMNE

E Wi RAW 264.7 1E SR H0R 10%81 4248
7&K DMEM $i3p B8535, T 37 CHRIRDECN 5%
(1] CO,, 100%MHXHRSE FAK. BOSHUE KT RAW
264.7 4L, SWAiHEUR, BL2X10YFLEERT 96 FLIR
W, 24 h JE AN FLINAS IR EE(S, 1, 0.4 ng/mL) I ZEYIHR,
2 h JG I LPS (20 umoleL™"), FHZERKIA(10 pg/mL)1EN
PR R, 4R850 9% 24 h 5. WEEREFRE 1E, REH%
PR S I, 3@ ELISA ®Al &R IEEAEY)
FoR, B, T EHINS A28 F-18 (IL-1B) AT AR
K 2 (PGE2)NIHIREIASER T-a (TNF-a). BT SL37E
BAMREERIRERNEIT. SRERATFEL
SEM, t {5508 € Su it 2= & M, p<0.01 5% p<<0.05 #7IA
NRABEERN.

3.5 CRIEHE

Kopsiofficine A (1): FEERMEK, mp. 215~
217 C; [a]2* 423 (¢ 0.15, CH;0H); UV (CH30H) Apay
(log [e/(Lemol 'scm ")]): 196 (4.20), 224 (4.48), 244
(4.09), 290 (3.28) nm; IR (KBr) v: 3438, 2928, 2865, 1756,
1683, 1633, 1469, 1359, 1249, 1096, 758, 741 cm™'; HR-
EIMS caled for CyHN,O; [M+H]" 481.1969, found
481.1965.

Kopsiofficine B (2): L EMARY; [alr! +21 (c
0.12, CH;0H); UV (CH;0H) Amex (log [e/(Lemol ~'s
cm )]): 220 (4.42); 240 (3.99); 274 (3.24) nm; IR (KBr) v:
3425, 2929, 2863, 1751, 1708, 1654, 1473, 1375, 1244,
1061, 1052, 790 cmfl; HREIMS calcd for C,4H,7N,O5
[M+H]" 423.1914, found 423.1914.

Kopsiofficine C (3): L AEMARY; [alr! —25 (c

Chin. J. Org. Chem. 2020, 40, 679~687
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0.10, CHCl3); UV (CHCl3) Apax (log [¢/(Lemol 'ecm™)]):
242 (3.83), 295 (3.51) nm; IR (KBr) v: 3439, 2929, 2861,
1738, 1611, 1479, 1459, 1089, 750 cm™'; HREIMS calcd
for Co3H,,N,O, [M+H]" 363.2067, found 363.2064.

Kopsiofficine D (4): T EHIRY; [alh* +17 (c
0.18, CH;0H); UV (CH;OH) y. (log [¢/(Lemol ~'e
em )]): 211 (4.45), 237 (3.97), 278 (3.30) nm; IR (KBr) v:
3330, 2935, 2863, 1757, 1711, 1600, 1461, 1442, 1356,
1090, 756 cm™'; HREIMS calcd for CosH,oN,0s [M—H]™
465.2031, found 465.2042.

Kopsiofficine E (5): TR Y; [al! +55 (c
0.14, CHCl3); UV (CH;0H) Apax (log [¢/(Lemol 'ecm ™ ')]):
192 (3.26), 214 (3.35), 244 (3.80), 291 (3.43) nm; IR
(KBr) v: 3446, 2926, 1716, 1638, 1458, 1384, 1257, 1195,
759, 744 cmfl; HREIMS caled for Cyp;Hy6N,O3Na [M—+
Na]" 401.1836, found 401.1836.

Kopsiofficine F (6): H TG E M K; mp. 165~
166 C; [a]2* —93 (c 0.14, CH;0H); UV (CH30H) Apay
(log [e/(Lemol 'ecm™"]): 203 (4.31), 225 (3.82), 285
(3.31) nm; IR (KBr) v: 3440, 2926, 2864, 1713, 1631,
1608, 1461, 1383, 1049, 752 cmfl; HREIMS calcd for
Ca3HoN,05 [M+H]" 381.2173, found 381.2174.

Kopsiofficine G (7): JTLEHARY; [a]* +183 (c
0.11, CH;0H); UV (CH;0H) An (log [¢/(Lemol ~'e
cm )]): 205 (4.20), 299 (3.86), 326 (3.87) nm; IR (KBr) )
v: 3426, 2924, 1713, 1667, 1632, 1464, 1440, 1047, 878,
749, 706 cm™'; HREIMS caled for Co,Hy N,O; [M+H]"
395.2329, found 395.2326.

4 Bh#1 B} (Supporting Information) &%) 1~7 K
1D/2D NMR, HRESIMS, UV, IR fIl ORD # /8. ix 41k}
T] DL 3% AT WX 38 (http://sioc-journal.cn/) | F %2,
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