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H E: BWM WRKRELE Callicarpa loboapiculata M 1) s B4 S pior K H ARSI PL R EM:. Fix UEZHE
(lipopolysaccharide, LPS) 551/ ENEAHAE RAW264.7 S FERAY, AN AR PRI A AU AR AL 2 i 1, SR 2 Fd
oy B A R TS PR R T AL S B o 8, 18 ISR « S S T I RO SRR S B A
gk, HMAFAARIML R TEYE . ER WRZ LB 1) BRI 1) S P AL EU S 1R B 8 N RS A,
W%EN (4R,7S,9R,13R)-TP-FE-5(10)-8(14)-15-FIFIA = M5-18-18 (1), FFMIE (2). 14o-REFIFNE (3). 7-HER
IR (4). KHEERIE B (5). 7B-125E RN -8(14)-15-Z45-18-T8 (6D (+)-7-FA-13-3-MFFA-14,15-0-18-18 (7) Al
3B-REE- - HAL-8(17),13E-Z0%-15-18 (8). 4518 L&MW 1 NHL &Y, M ARZEKRIR As WEW 1~8 NEIRNRE
KehhrmBRE, AR 7 ANREREE R 1A AR . 8 A i A YRS AN FIFR I I fE 2 S S 10
RAW264.7 4Hfikk—E L& (NO) /™4,
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Abstract: Objective To study the diterpenoids constituents from branches and leaves of Callicarpa loboapiculata and their anti-
inflammatory activity in vitro. Methods Lipopolysaccharide (LPS) induced mouse macrophage RAW264.7 was used to screen the
in vitro anti-inflammatory activity of different polar solvent extracts from C. loboapiculata. Multiple chromatographic separation
methods were used to separate and purify dichloromethane soluble fraction. Compounds structures were elucidated by nuclear magnetic
resonance (NMR), high resolution electro spray ionization mass spectroscopy (HR-ESI-MS) and electronic circular dichroism (ECD)
spectral analysis. The in vitro anti-inflammatory activities of all compounds were also evaluated. Results A total of eight
diterpenoids were isolated from the dichloromethane soluble fraction of C. loboapiculata and were identified as (4R,7S,9R,13R)-7p-
hydroxy-5(10)-8(14)-15-isopimaratrien-18-oic acid (1), isopimaric acid (2), 14a-hydroxyisopimaric acid (3), 7-hydroxyisopimaric acid
(4), macrophypene B (5), 7B-hydroxyisopimara-8(14)-15-dien-18-oic acid (6), (+)-7-0x0-13-epi-pimara-14,15-dien-18-oic acid (7),
3B-hydroxy-labda-8(17),13E-dien-15-oic acid (8). Conclusion Compound 1 was a new compound named loboapiculatoid A, and

compounds 1—8 were isolated from C. loboapiculata for the first time, including seven isopimarane-type diterpenoids and one
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labdane-type diterpenoid. Eight diterpenoids inhibited the production of nitric oxide (NO) in LPS-induced RAW264.7 to varying

degrees.

Key words: Callicarpa loboapiculata F. P. Metcalf; diterpenoids; isopimarane; anti-inflammatory activity; loboapiculatoid A

KRB Callicarpa LAY R E T B F#
(Lamiaceae), 2HFLE 140 F, TEA 48 Fh,
FRKILLAR, A EORha] e i 3t b 2= AR AT AL
RiaZN, ZJEEMA AR, A 30 ZFhmT LA
YERNZIR, HABIEEER Callicarpa nudiflora Hook.
et Arn. | AREER C. kwangtungensis Chun, K45
¥ C. macrophylla Vahl FIfLHTI1E C. formosana Rolfe
B ChEZG) 2020 ARUKERP. ZEEIPERT. B
R, HAVEMEE. W EmmThak, TR TR
ST AN IR IR AER I MR 5 . BEAT
KIW, S IR LB AN B A SR AL A o A 2R
HEMEYTSEFES, IMRAHERERY], K28
TR IR B b o B SR A B8 . il
b MR BURAIE VRS RS
RZEEY T REEIEER S, FESMGYE
W A=, RN BRI RN
—RKET, RN IR REFHHUREEL 451
RO FUEEALIS FUEIo, eyl 719055 4 )
.

REEERER C. loboapiculata F. P. Metcalf 3= %4y
AAEWIFE TR RIS AR, 25 F A e,
BAERIEFE . 2 BT (haEdjiE) hidsdd

REBYRYT B PR 51 RS I B R FE . TS . Bt
S5 R IR, H TR R T2 AR 2 RS R
R T RIE . BRI B TR L SR
(A R AR MV A BT BEA T AR A RIS VA, 3B
FH 2 Fh 15 53 B 5 10 — S R e i AL R 4k 2
e, MW EARE 8 iRk G, s E
NREEELERER A (loboapiculatoid A, 1) FHAAR
(isopimaric acid, 2). lda-ZHF MR (14a-
hydroxyisopimaric acid, 3). 7-2&FHEMRER (7-
hydroxyisopimaric acid , 4). KM ¥ Zk /M B
(macrophypene B, 5). 7B-f2%& 7ifFr-8(14)-15-—
Jfi-18-FR (7B-hydroxyisopimara-8(14)-15-dien-18-oic
acid, 6). (+)-7-%AR-13-F-HFFA-14,15-"J%-18-FR
[(+)-7-0x0-13-epi-pimara-14,15-dien-18-oic acid, 7]-
3p-F2Fk-2 HAE-8(17),13E-—H5-15-F% [3B-hydroxy-
labda-8(17),13E-dien-15-oic acid, 8]. &4 1~8 [
Sk WE 1. Hr, A& 1 e, aw
1~8 NEIRMNREER D EAGH], 04 747l
Fake Y i A 1 AN H ARG R o ARSI RIS 1
KEERW, 8 DA BV RENE AN [Tt s
ZH# (lipopolysaccharide, LPS) %51 RAW264.7
HBAR = A —E B (NO) ZIHHEVE.

HO

1 &Y 18 HLHY
Fig. 1 Structures of compounds 1—8
HEAT]D, XS205 RS 0 HT KT (ks ) — M2
IXEEEBR AT, Spark 2 Ihfelitr{X (it Tecan
W], RERER R DAL (BRI S A7), J-1500 2
[ — R P-2000 AL CH At kis

1 U5

AVANCE IITHD-500 MHz #8 S AZ B3R (i
=+ Bruker A 7] ), LC-20AT R AH (214X , LC-2030C3D
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#1), MR EAIBFER GFase A ELIEHER (100~200+
200~300 H, #H&#EEEFELT) ), MCIGELY (HA
—3#4k%), Shim-pack GIST Cys t& 14 (250 mm X
4.6mm, 5Sum, HAEFEAF]), YMC-Triart Cig
(250mmX 10mm, Spm, HA YMC A#]); HEEA
R EEAL CRgRh T AR AR A FD,
HARA el (TR TR A PR A D .

RAW264.7 4 futk (BB T40M 2D ; 4
M s EAG IR 7 £ Ccell counting kit-8, CCK-8; 7
PNPLIG =t =R R A ], iS5 C6005S); NO
B & (RBERZ RAEMHEAREGR AR, it
S0021S-1); DMEM #5525, a2 s 1 & 2 -5
HRIEM (£H Gibco A7]); DMSO (Biosharp 2
F); 6 M1 96 FLEEFRIL (TR R R T EAA R
AT)); E. coli 055: B5 lfZ ## (lipopolysaccharide,
LPS; KiEFECHEMEARGRAR, ft'5 MB5198-
1); /NAZ MBS (parthenolide, PTL; _#ficia W)
TREARAT, S LMI11036); ELISA RX7l#&
(enzyme-linked immunosorbent assay; /X =& 44
HFARBRAR, #t5 KE10007),

REERERFIHT 2022 4E 10 HAET PEHEEMCR
W, S VR ADRE T S AT AT 0L M E R
k C. loboapiculata F. P. Metcalf ¥, FEAARA
(202201015) fRAE T PEHEY) DhREA 5T 5 BEJRRR4E
FIFH SR =
2 FHiE
21 RBESEH

REEETR T O kg, FYHESE T 95% 2 L
WIE L 8 ¢ 1 [RIEHEE 3 K, MK 2h. JERE, &7
PR, WOEWRYE, FTRE (825g) RlIEEZAMM
KB, AR, A b BERR 2.0
IE TR 3 WK, PR IRYE RISER, 3k48 5 4
A FIR AT RE I : A AL (150 ). &
FeiBhr (196 g)\ BEMR LERHAL (125g). 1E T BEH
fr (115 g) KAKEAL (200 g)-.

B SR EBAL 160 g, 42 MCI AE i 3E47 4y
B, DIHIEE-/K (50 1 50~100 : 0) HEATHERRE B,
B3] 5 NSy (Fr. 1~5), Fr. 2 e &m0,
DU k- P B (20 & 1~1: 1) #EATHE, 53] 7 4
Wy (Fr.2.1~2.7). L Fr.2.2 R, L
FEE-TREE (10 2 1~1: 1) 3478, 5354
Wgr (Fr. 2.2.1~2.2.5). &)l Fr. 2.2.2 & HEL5 5
BELAEY 3 (20.3 mg) . Fr.2.2.3 oLk itk i,

PUA T Fk-BE R £ B8 - (102 0.5 2 0.5~1:0.5 ¢
0.5) HEATHEML, 53] 5 M5 (Fr.2.2.3.1~2.2.3.5),
FRHX Fr. 2.2.3.3 £+ 4% iy SO il 4liAY, (1r =82
min, FEE-0.1%FER/K 75 : 25, 2.5mL/min), 54k
A5 (128mg). Fr.2.2.4 JefrERekEait, i
TWEE-PIER (10 0 1~1: 1) ST, B35 5 M
4y (Fr.2.2.4.1~2.2.4.5). FHLFr. 2.2.4.4 244
AR O E LA (R=10 min, Z.JE-0.1%HER/K
60 : 40, 3mL/min), 34L& 4 (9.5mg). Fr.2.3
SRR AR, DU BE-BE R G-I (10 -
0.5:05~1:0.5:0.5 #AT8eM, B3 6 My
(Fr.2.3.1~2.3.6). FFHL Fr. 2.3.1 2241 & = 00
g aifh ((r=52.5min, FEE-0.1%HER/K 75 : 25,
2.5mL/min), LAY 7 (13.2mg). Fr.2.3.2 43
) & RO g 4L (=74 min, FEE-0.1%H
fR/K 73 127, 2.5 mL/min), AP 1 (8.6 mg).
Fr. 2.3.3 2Pl % m BOR AR a1 4kl (/=36 min,

FEE-0.1% 1 lE /K 78 © 22, 2.5 mL/min), L&Y
6(15.3 mg) Fl (fr=53.5 min, FE#-0.1%FEZ/K 76 :
24, 2.5mL/min), 3HEY) 8 (6.3mg). Fr.3 k&
FERCHE (L, DUA MR- (20 0 1~1 1 1) 347
Velit, 535 M4 (Fr.3.1~3.5), U Fr.32 %4
RERCHE (L, DUA MR- (20 0 1~1 1 1) 347
Yelt, 535 My (Fr.3.2.1~3.2.5). &% Fr.
32 B EERFEMLE 2 (18.8 mg).

22 HTFIHIHEMMNEE (electron capture detector,

ECD) &A%

KHl Gaussian 09 #4317 ECD 5. JH
Spartan 14 At ) MMFEF J137 %k & Y0347 7
RIR, WIPIRZEZ /A KT 0.05 KR T
JEEERTHEL . ARG, 1E Gaussian 09 XI5 B #4)
% H B3LYP/6-31G(d) A DFT 77 ikidEA7 1L
th, B8, ML R A B3LYP/6-31G(d,
p) &N TD-SCF J5 i UL H B R i R A7 o1 5
i JG 7£ SpecDis 1.6 #AFrf, HRIEPIR 2L 2 A B
WG R ECD 1K, #EmifsRam et E
ECD /&,

23 MEIEMEMR

231 ZyMmeHl s ZARE KA R ZE R
DMSO FL il 5% 25 mg/mL IR, 2R ED
F DMSO Fe#ip 10 mmol/L BB, 425 E %
P2 AR RN 2545 24520 DMSO 29K RS, LA
T4 B DMSO 520 .
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232 YHMREFRRIEJIME  RAW264.7 4 fTE
DMEM #5755 (AN 10%8I 1625 L5 A1 1% 75 5
R-HHRBELD T KRB TR
(37 C. 5%C0,) HH57% 24 h J5, BOFEAE KA
ML, DA 15X 10* ANFLINE FERF T 96 FLIR, =H
HATYM. 2] 24 h JEWRFFREFRIE, HAHMANE
AR AL SR TR, M R AN =S 4L n
A% DMSO (DMSO £k E 54254 AH[FD (13557
B GREEREFE 240 J5, I 10 WL CCK-8 ¥, W7
H 1.5h, T 450 nm BEK TR FREROGE (4
o AT EH .

YAMLIE 1= (A 15— A 26)/(A meag—A 1)
233 PURIEHEIHY  BOEAEK AR, L 1.5 X
104/FLIG B FE BT 96 LI, 1577 24 h J5 R 37H5 7%
5, BAHEMNESZRA S WAWEBHEZ O
2N EED RIE 7R 38, S IR 4L AR AL 4L N &
DMSO (DMSO k5 54h 25 AHFD rIssFRsE.
TRALEE 2 h, BRxt B2 40 %20 B\ LPSC0.1 pg/mL)
753 24 ho B 50 pL 4 &, JE A 50 uL Griess
WAL, FMA 50 pL Griess 57 I, SR EEARCT
540 nm ZbM5E 4 fH. R AR NO #i 2.

PR =1—(C 25— C u)/(C 1w — C us)
Cazin Call C 73 MR SIEE 20 . X REZHFNAR Y ZH 40 A -
i i) NO e
2.3.4  FIERTFIME  BOSEA KB, DL 3.0 X
103 AN/FLIZ FEBERI T 6 LI, K59% 24 h J5 785
FrAE, MG ZRA RS FRETLE 2 h, FHIIA
LPS (0.1 pg/mL) %5 24 h. WEMMp EER, #
& ELISA WA &, e s A 4in- -6
(interleukin-6, IL-6) F1if 8 K 3L K T - (tumor
necrosis factor o, TNF-o) FJ & &
24 FItESH

SEEG 2 R x £ s K7~ H] GraphPad Prism 9
AT AT 2 H I 1 R 2R 07 295 B (ANOVAD » P<
0.05 WAEABEMEZER.
3 R
31 HWEE

tEY 1: AfEr e (FEE), HR-ESI-MS 45 H
> T T8 m/z: 339.194 1 [M+Nal*, HEMEHN
339.193 6, M /TN CooHas0s, AEFER 7.
[a]> —4.7 (c0.30, MeOH); 'H-NMR i (£ 1) F1{g
A 3ANHIRE(ES on 1.11 (3H, s), 1.32 3H, s), 1.21
(3H, s); KX EIRA 4 MEEUET 0u5.37 (1H, t,

J=1.8Hz),5.71 (1H, dd, J=17.3, 10.5 Hz), 4.93 (1H,
dd, J=10.5, 1.8 Hz), 4.86 (1H, dd, J=17.3, 1.8 Hz);
BC-NMR Al DEPT i 45 Hi 20 Milfs 5 (R 1), &
E 3 NHFRES: 0029.7,23.3,26.3; 7N H (S
S 0c25.4,20.1,35.9,39.2,32.3,33.0, 113.3; 34
WHIEES: 6¢67.7,121.7,147.8; T NERIE S
Sc 48.0, 127.8, 146.5, 41.0, 138.4, 38.7, 181.2, @i
HSQC i H Ml C fIEEAMZE. HMBC i,
H3-19 5 5 181.2 HImAEMHIE, UiHH C-18 N A
H-15. H3-17 5 6c 121.7 HiZfEME, Ui C-8
C-14 B BUEEAE; H3-19 5 6c 127.8 HiZFEMH %,
H3-20 5 5c 138.4. 146.5 HiZfErH=%, Wil C-5 F
C-10 @I X IERE, . 20 7 I IEEREE 9 fi7; H-
14 5 60 67.7 AR, BLRILERLE C-7 L.
gi b, #hE TEY 1 P S5 A

H T M ZAE 53 B BT Ak S 24 K 43 R S
WERAKERL G, HO18 AR E. Wik h

#1 &% 18 tH-F1 BC-NMR i&#43E (500/125 MHz,

CD30D)
Table1 'H and *C-NMR data of compound 1 (500/125
MHz, CD:0OD)
[L30A on dc
I 2.08(1H, m), 2.00 (1H, m) 25.4 (CHy)
2 177 (I, dtt, J = 105, 5.9, 2.8 Hz), 20.1 (CHy)
1.58 (1H, m)
3 1.97(1H, m), 1.63 (1H, m) 35.9 (CHy)
4 480 (C)
5 127.8(C)
6  242(1H,ddd,J=142,59,18Hz) 392 (CHa)
1.96 (1H, m)
7 430(1H,ddd,J=105,59,18Hz)  67.7 (CH)
8 146.5 (C)
9 41.0(C)
10 1384 (C)
11 159 (2H, m) 323 (CHy)
12 153 (2H, m) 33.0 (CHy)
13 38.7(C)
14 537(1Ht,J=18Hz) 121.7 (CH)
15 5.71(IH,dd,J =173, 10.5 Hz) 147.8 (CH)
16 4.93(2H,dd,J =105, 1.8 Hz) 113.3 (CHa)
4.86 (1H, dd, J=17.3, 1.8 Hz)
17 111 GH,s) 29.7 (CHs)

18 181.2(C)
19  132(Hs) 23.3 (CHs)
20 121(3H,s) 26.3 (CHs)
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Y 2~4. 6 F17 iR, 2418 MNRIERS, 19 f7H
TR A AE 5616.3~17.4, L&Y 1 1) C-5
A1 C-10 I XA, 19 A HEALZ AR K
ks, N 23.3, X5 kg A — 8020, thab,
T C-5 Fl C-10 [AIRUVEE )M, 17 £ B4k 2
MR FRIZ R 0 3.0~4.02, {b&M) 1. 4.

6. 7 0 ASODIS BY R RALE ik, LAY 4. 64 T
(1) 17 7 F A=A 2 290 26.0, LAY 11 C-
17 4 6c29.7, 5CHRagmim—, &b, #ix

~ HMBC

&Y 1 NS BE . NOESY %1, H-7 Al
H;-20 5 NOE #H=<tE, 454 H-7 ) 'H-NMR %
4.30(1H,ddd,J=10.5,5.9, 1.8 Hz), #fiEtb& 11K
FEXA R 2 Fow. it BTSRRI S ECD
(E 3D, #Ee a1 LN 4R, 7S9R,13R . it
2, WEE 1 SR (4R, 7S,9R,13R)-7B-F%
H-5(10)-8(14)-15-FHHHA = H5-18-F8. £¢ Sci-finder £
., N1 MHWEY, R NREELRRKR A
(loboapiculatoid A).

¥~ T NOESY

2 L& 1 KL% HMBC 71 NOESY X155
Fig. 2 Key HMBC and NOESY correlations of compound 1

401
; - - - Calcd. for (4R,7S,9R,13R)-1
L e Calcd. for (4S,7R,9S,13S5)-1
— Exp. for 1
20 ¢
P
' l"'-,
'
[
-207
!
!
—40 T !
200 300 400

Anm

E3 L& 1H ECD %
Fig. 3 ECD spectra of compound 1

& 2. Fashd (FEED . TH-NMR (500 MHz,
CDCls) 6: 5.80 (1H, dd, J=17.5, 10.7 Hz, H-15), 5.32
(1H, dd, J = 6.1, 2.0 Hz, H-7), 4.93 (1H, dd, J = 17.5,
1.4 Hz, H-16a), 4.87 (1H, dd, J=10.7, 1.4 Hz, H-16b ),
1.27 (3H, s, H-17), 0.91 (3H, s, H-19), 0.86 (3H, s, H-
20); BC-NMR (125 MHz, CDCls) 6: 39.0 (C-1), 18.1
(C-2), 37.0 (C-3), 46.3 (C-4), 45.2 (C-5), 25.4 (C-6),
121.1 (C-7), 135.8 (C-8), 52.2 (C-9), 35.2 (C-10), 20.2
(C-11), 36.3 (C-12), 37.2 (C-13), 46.4 (C-14), 150.5 (C-
15), 109.4 (C-16), 21.7 (C-17), 184.3 (C-18), 17.3 (C-
19), 15.4 (C-20). LA EEHE 5 SOk TE B A — 35122,

WS LAY 2 N FIRATR -

&Y 3. As & (HEE . "H-NMR (500 MHz,
CDCls) 6: 5.89 (1H, dd, J = 17.6, 10.9 Hz, H-15), 5.69
(1H, dd, J = 5.0, 2.2 Hz, H-7), 5.15 (1H, dd, J = 10.9,
1.3 Hz, H-16), 5.11 (1H, dd, J = 17.6, 1.3 Hz, H-16)
3.67 (1H, d, J = 1.3 Hz, H-14B), 1.27 (3H, s, H-20),
0.89 (3H, s, H-19), 0.88 (3H, s, H-17); BC-NMR (125
MHz, CDCls) 6: 38.9 (C-1), 18.1 (C-2), 37.0 (C-3), 46.3
(C-4), 44.7 (C-5), 25.3 (C-6), 127.2 (C-7), 137.4 (C-8),
47.1 (C-9), 34.9 (C-10), 19.4 (C-11), 27.6 (C-12), 41.1
(C-13), 79.6 (C-14), 146.6 (C-15), 113.8 (C-16), 22.2
(C-17), 182.5 (C-18), 17.4 (C-19), 15.3 (C-20). LA L
Bl 5 ORI OE A B, M E A 3 A
140-F2 2 UGN TR o

wEY 4. BEOLERHA (FE. 'H-.NMR
(500 MHz, CDCl3) 6: 5.78 (1H, dd, J = 17.4, 10.6 Hz,
H-15), 5.53 (1H, t, J= 1.3 Hz, H-14), 4.95 (1H, dd, J =
17.4, 1.3 Hz, H-16), 4.92 (1H, dd, J= 10.6, 1.3 Hz, H-
16), 4.23 (1H, t, J= 2.9 Hz, H-7), 1.21 (s, 3H, H3-19),
1.05 (3H, s, H-17), 0.82 (3H, s, H-20); '3C-NMR (125
MHz, CDCl3) 6: 38.2 (C-1), 18.3 (C-2), 37.0 (C-3), 46.8
(C-4), 42.0 (C-5), 31.6 (C-6), 73.3 (C-7), 138.9 (C-8),
46.3 (C-9), 38.3 (C-10), 18.3 (C-11), 34.3 (C-12), 37.6
(C-13), 134.8 (C-14), 148.1 (C-15), 111.0 (C-16), 25.9
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(C-17), 182.0 (C-18), 17.0 (C-19), 14.6 (C-20). Ll L
s 5 ORI IE AR — 224, WS E A 408 T-
FRE RGN -

EY 5. HEJERH AR (FEE. 'TH-NMR
(500 MHz, CDCl3) d: 5.89 (1H, dd, J=17.7, 10.9 Hz,
H-15),5.75 (1H, dt, J= 6.5, 2.2 Hz, H-7), 5.15 (1H, dd,
J=10.9, 1.3 Hz, H-16), 5.10 (1H, dd, J=17.7, 1.3 Hz,
H-16), 3.63 (1H, d, J = 1.3 Hz, H-14), 2.24 (1H, m, H-
6), 2.15 (1H, m, H-9), 1.96 (m, H, H-12), 1.93 (1H, m,
H-6), 1.83 (1H, m, H-3), 1.81 (1H, m, H-1), 1.46 (1H,
dd, J=12.1,4.2 Hz, H-5), 1.41 (1H, m, H-2), 1.34 (1H,
m, H-12), 1.33 (1H, m, H-3), 1.22 (3H, s, H-18), 1.11
(1H, td, J = 13.0, 3.6 Hz, H-1), 0.89 (3H, s, H-17), 0.82
(3H, s, H-20); 3C-NMR (125 MHz, CDCl3) d: 39.2 (C-
1), 19.9 (C-2), 43.5 (C-3), 72.5 (C-4), 52.4 (C-5), 22.7
(C-6), 127.2 (C-7), 137.7 (C-8), 47.1 (C-9), 36.2 (C-
10), 20.5 (C-11), 27.7 (C-12), 41.2 (C-13), 79.8 (C-14),
146.7 (C-15), 113.7 (C-16), 22.2 (C-17), 23.5 (C-18),
14.6 (C-20). LA -3 5 SRR Fe AR — 2025,
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Fig. 4 Effects of extracts from C. loboapiculata on viability on RAW264.7 cells (A) and inhibitory effects on LPS-induced
NO release in RAW264.7 cells (B) (X £s,n=3)
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