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Abstract: To study the diterpenoids from Calocedrus macrolepis and their anti-inflammatory activities, the constituents
were separated by silica gel, MCI, RP-18, semi-preparative HPLC and eight compounds were isolated. Their structures
were characterized as: 8-hydroxy-labda-13(16) , 14-dien-19-yl trans-coumarate (1), trans-communal (2), trans-com-
munic acid (3), pinusolidic acid (4) , isocupressic acid (5), fokihodgin F (6) , acetylisocupressic acid (7), 15,16-
dihydroxy-labda-8( 17 ), 13 ( E ) -dien-19-oic acid (8). Compounds 1-8 were obtained from this plant for the first
time. Among them, Compound 7 exhibited potent inhibitory effect on NO production in LPS-induced macrophages with
IC,, values of 9.31 wmol - L
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FAB} ( Cupressaceae ) A1 J& ( Calocedrus ) FH 4 4
BRAL 2 FhoAT 1 S F AR FRE A YA R (C. macro-
lepis ) M HAEFl 65 75 2240 ( C. macrolepis var. formosa-
na) o FFAGHE ERITAR, w8 RIER, WIEAL L, Btk
Y Pl A | AR T T b T R AR KRS
A (Y R 2R 012, 1978) o AT —Fl
TER P , 1986 A9 2 W fa AR ) 44
SR) R 5E R R = AR ), 1999 48 E 5 H mi i
PR A AR 44 50 K 1A O E R R AR, B
R H FZ A0 T o SN 0 ) AR AL,
B AEY) 6 1B AR A7 1o A 2 B E RIS
% (Hsieh et al, 2005, 2006, 2011) ,{H % T &1k
TR GE # >, ERE S (2013) A1 Wu et al
(2013) B RARIEATRI AL 2 U WE ST, P
BARRER R HELEY .

R T AT R A ZAE ), A DR 2 AE R 9 Y
BEl) RSN RA AT IR B BT IE ST, A
H95% SRR h o B3 3 8 A iR &Y,
435 % 5E 24 8-hydroxy-labda-13 (16 ) , 14-dien-19-yl
trans-coumarate (1) | trans-communal (2) | trans-com-
munic acid (3) . pinusolidic acid (4) . isocupressic
acid (5) . fokihodgin F ( 6) . acetylisocupressic acid
(7) .15, 16-dihydroxy-labda-8 (17) , 13 ( E ) -dien-19-
oic acid (8) . FrA LG W30 E WMz AP h o3
BRI X3 B AR B 8 M E& W kAT 4
feZ M (LPS) V55 RAW 264.7 AIMIBEAL NO 7 H i
E KIACEY) T BA B ENINHIER, L 1C,E N
9.31 wmol « L, &/ IZAHY HA W TE BT R TG 1
AWFFERE— L F T T RS AR, D A
JG T & S R AR AR

1 #MEE &

1.1 MRl 5

BRI T 2010 4F 12 AR A =/ R WY
I E AR B R WA Y A 5T BT SR R AR 5T B 2
FE ARSI O B WA A W B 5% BT R 0 Ak 2 5 P e
VRRFE ) F ) R S0 %

2% [E API-QSTAR-TOF Ji 4% , #it- Bruker AM-
400 Bt 24 A, Hit+ Bruker AM-500 KRG AL 4R 1Y,
Agilent1200 FERCHAR € 1A, A (100 ~ 200,200 ~
300 H) & TLC R RERE GF254 34075 & ek
T, SOHHL S5 6B RP-18 i Merk 2% ) 2E 7, MCI

HIFEH KL N MCI-gel CHP-20P, FF 47 i 77 ¥ 4 3 #r
gl NREAREE RN RAW264.7 It [ T EREBE
VA L, DMEM 8% 57 55 G 28 135 1 H 36 B
Hyclone 7~ Fl, Griess Reagent, LPS Fll MG132 4 [
Sigma NI

1.2 ik

1.2.1 #8558 TR 15 ke, B
JEH 95% ZBE(FR 50 L) 7EER PR 3 W, &
FEHRIBOR , D80 208 T 4 Bk 2 A WL R S A R AR
FHZ Y e Tk, - R SRR 3 WK (
W5 L), 38Ry 620 g, 1843 FH VA B
i, LI EE-PI R (1 2 0—0 = 1) Jg i ShAHBA B vk
Jit, 455 5 NERT(A~E) o 1853 B(110 g) £ K
FHETE (MCL AE) , FAS [ 1L i) 9 B -k e B, 28
TLC #:il , & IF AR R /15 3 3 444 B1~B3, Bl
T AT E AT, AT R A 6 T A, 7 A T k-
PR P A 2 A 3 (15 mg) , R & IE
FHRE AR 2T (A mEE-TN B =20 = 1) 25 2
(6 mg) . B2 FBI7EHEEHT H — 45 MO & W il &2
HEE RGP 1 (25 mg) . 17 C(85 g) &rh
FEW AR €3 (MCL A ) | FAS ) B A3 ) B - /K
28 TLC il , 5 JfAH Rl #4345 3] 3 443 €1~ C3,
Cl &t R ERERAEZHT, Al -2 R O BE(9 : 1
—7 : 3) Ve, B A Y 8(24 mg) . C2 HANEIR
2 TEARRE A J2 B (A il o — D9 I, S0 — PSR ) R
Sephadex LH-20 (&5 « HEE=1 : 1, o4l ) Bt
At 132k &9 4 (21 mg) ,5 (70 mg) ,6 (40
mg) ,7 (5 mg),

122 X E®ERE  FIH LPS 5 /NEl RAW 264.7
I 24T i A A S Y 3 5 Griess X751 S €0 A )
NO 4= it (7 15¢ 8% 55, 2013 ), [] StE 40 17 1 MTT
PAG I 405 77 (Mosmann , 1983) , BARSZI A5 TR 4N
T OB R AR K A RAW264.7 40 iR & 96 FL,
1 pg - mL" LPS ST, [RIA I AREI A6 59
ALFR(25 pmol « L) A IMZG I LAEXT & ; Ak
7% 24 h J5 W IE W, A Griess 1857, 1R, kit
#HE 10 min, 7F 570 nm BT, I FHEEX G g2 A £
BEEUSFLIROEIE , NO A sl R (%) = (AEZy
YWALFEZH ODy,, . —FE 4L 0Dy, )/ AE 25 W b B 4H
ODsyy X 100% ., % NO Az LA il #2881k 50% ik &
Yy, 1.56 3.12.6.25 .12.50 25.00 wmol - L4554~
WRBERBRE i — 0 A5 VR BT M ROEAE, B Reed
& Muench B35 1C, {8 (Reed & Muench, 1938)
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Fig.1 Structure of compounds 1-8
MG132 7R B R 1 >4 8-hydroxy-labda-13(16) , 14-dien-19-yl trans-cou-

2 B R AR E MR

2.1 EHEE

&Y 1 HEOKAK, ESI-MS m/z; 475 [M +
Nal", 491 [M + K]*; "H NMR (500 MHz, C;D,N)
8: 6.51 (1H, dd, J=17.5, 10.8 Hz, H-14), 5.17
(1H, d, J=10.8 Hz, H-15a), 5.63 (1H, d, J=
17.5 Hz, H-15b), 4.98 (1H, br s, H-16a), 5.10
(1H, brs, H-16b), 1.29 (3H, brs, CH,-17), 1.08
(3H, brs, CH,-18), 4.19 (1H, d, J=11.5 Hz, H-
19a), 4.55 (1H, d, J=11.5 Hz, H-19b), 0.84
(3H, s, CH,-20), 6.72 (1H, d, J=16.0 Hz, H-
2'), 8.03 (1H, d, J=16.0 Hz, H-3"), 7.67 (2H,
d, J = 8.4 Hz, H-5', H-9'), 7.19 (2H, d, J=8.4
Hz, H-6', H-8");"C NMR (125 MHz, C;D,N) §:
39.9 (C-1), 18.5 (C-2), 36.5 (C-3), 37.6 (C-4),
57.1 (C-5), 21.2 (C-6), 45.5 (C-7), 73.1 (C-8),
62.4 (C-9), 39.1 (C-10), 25.5 (C-11), 35.9 (C-
12), 148.4 (C-13), 139.6 (C-14), 115.8 (C-15),
113.9 (C-16), 24.5 (C-17), 27.7 (C-18), 66.7 ( C-
19), 16.3 (C-20), 167.7 (C-1"), 115.4 (C-2"),
145.3 (C-3"), 126.2 (C-4"), 130.8 (C-5" and C-
9'), 116.9 (C-6'and C-8'), 161.6 (C-7"). VL %K
P55 Feliciano et al (1988) i —3 , UL ENE W)

marate

&t 2 AEEIK, ESI-MS m/z; 331 [M +
HCOO]; 'H NMR (400 MHz, CD,0D) §: 5.38
(1H, t, J=6.4 Hz, H-12), 6.29 (1H, dd, J=17.3,
10.8 Hz, H-14), 5.03 (1H, d, J=17.3 Hz, H-
15a), 4.85 (1H, d, J=10.8 Hz, H-15b), 4.84
(1H, s, H-17a), 4.49 (1H, s, H-17b), 1.74 (3H,
s, CH,-16), 1.02 (3H, s, CH;-18), 0.62 (3H, s,
CH,-20) ; “C NMR (100 MHz, CD,0D) §: 39.3 (C-
1), 20.4 (C-2),35.4 (C-3), 48.6 (C-4), 57.2 (C-
5),39.8 (C-6), 24.4 (C-7), 148.9 (C-8), 57.2
(C-9), 41.1 (C-10), 25.0 (C-11), 134.7 (C-12),
134.6 (C-13), 142.8 (C-14), 110.4 (C-15), 12.1
(C-16), 108.9 (C-17), 24.8 (C-18), 207.4 (C-
19), 14.2 (C-20) , LA E##R S Chiang et al (2003)
Wil —2, e EY) 2 A trans-communal .

&3 LRy, ESI-MS m/z: 301 [ M-
H]~; '"H NMR (400 MHz, CDCI,) &: 5.42 (1H, t,
J = 6.4 Hz, H-12), 6.29 (1H, dd, J=17.4, 10.8
Hz, H-14), 5.01 (1H, d, J = 17.4 Hz, H-15a),
498 (1H, d, J=10.8 Hz, H-15b), 1.71 (3H, s,
CH,-16), 4.80 (1H, s, H-17a), 4.43 (1H, s, H-
17b), 1.11 (3H, s, CH;-18), 0.62 (3H, s, CH,-
20); "C NMR (100 MHz, CDCl,) &: 39.2 (C-1),
19.9 (C-2), 38.4 (C-3), 44.0 (C-4), 56.3 (C-5),
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37.9 (C-6), 25.8 (C-7), 147.9 (C-8), 56.1 (C-
9), 40.3 (C-10), 23.2 (C-11), 133.9 (C-12),
133.3 (C-13), 141.5 (C-14), 109.8 (C-15), 11.7
(C-16), 107.5 (C-17), 29.0 (C-18), 182.4 (C-
19), 12.8 (C-20), A %4l 5 Fukushima et al
(2002) i — 3%, MEEHLESY 3 N tans-
communic acid

k& a4 HEKAE, ESIMS m/z; 331 [ M-
H]~; '"H NMR (400 MHz, CDCl,) &; 7.10 (1H, s,
H-14), 4.75 (2H, s, H-15a and H-15b), 4.87
(1H, br s, H-17a), 4.57 (1H, br s, H-17b), 1.20
(3H, s, CH;-18), 0.58 (3H, s, CH,-20); “C
NMR (100 MHz, CDCL,) &;: 39.1 (C-1), 19.8 (C-
2), 38.6 (C-3), 44.0 (C-4), 56.3 (C-5), 25.8 (C-
6), 37.9 (C-7), 147.3 (C-8), 56.1 (C-9), 40.3
(C-10), 21.8 (C-11), 28.9 (C-12), 144.0 (C-
13), 134.7 (C-14), 70.1 (C-15), 174.4 (C-16),
106.8 (C-17), 28.9 (C-18), 184.3 (C-19), 12.7
(C-20), LA EEHES Fang et al (1989) i iE —%L,
WO SEL AW 4 N pinusolidic acid,

& s HEKAK, ESI-MS m/z; 319 [ M-
H] ; '"H NMR (400 MHz, CD,0D) &: 5.31 (1H,
m, H-14), 4.07 (2H, d, J = 6.8 Hz, H-15a and H-
15b), 1.66 (3H, s, CH,-16), 4.54 (1H, br s, H-
17a), 4.86 (1H, brs, H-17b), 1.20 (3H, s, CH,-
18), 0.63 (3H, s, CH,-20); “C NMR (100 MHz,
CD,0D) &: 40.5 (C-1), 21.2 (C-2), 39.4 (C-3),
45.2 (C-4), 56.6 (C-5), 27.6 (C-6), 39.6 (C-7),
149.6 (C-8), 57.5 (C-9), 41.5 (C-10), 23.1 (C-
11), 39.9 (C-12), 140.1 (C-13), 124.8 (C-14),
59.4 (C-15), 16.4 (C-16), 106.9 (C-17), 29.7 (C-
18), 181.3 (C-19), 13.5 (C-20), VI F%(#2 5 Su
et al (1994) i — 8, MEEhEW S H
isocupressic acid,

k& 6 g, ESI-MS m/z; 317 [ M-
H] ; "H NMR (400 MHz, CDCL,) &: 4.41 (1H, m,
H-12), 6.33 (1H, dd, J=17.8, 11.1 Hz, H-14), 5.12
(1H, d, J = 11.1 Hz, H-15a), 5.41 (1H, d, J=17.8
Hz, H-15b), 5.14 (1H, br s, H-16a), 5.21 (1H, br
s, H-16b), 4.52 (1H, brs, H-17a), 4.88 (1H, brs,
H-17b), 1.24 (3H, s, CH,-18), 0.57 (3H, s, CH,-
20); "C NMR (100 MHz, CDCl,) §: 38.7 (C-1),
19.8 (C-2), 37.8 (C-3), 44.2 (C-4), 56.2 (C-5),

26.1 (C-6), 38.9 (C-7), 148.7 (C-8), 51.7 (C-9),
40.1 (C-10), 31.2 (C-11), 69.9 (C-12), 150.4 (C-
13), 136.0 (C-14), 114.7 (C-15), 113.3 (C-16),
106.5 (C-17), 26.1 (C-18), 183.9 (C-19), 12.8 (C-
20), VI EEIES Wu et al (2013) 48—k, i E
59 6 K fokihodgin F,

a7 HEEBA, ESI-MS m/z; 401 [M +
K] “; '"H NMR (400 MHz, CD,0D) §: 5.27 (1H,
m, H-14), 4.58 (2H, m, H-15a and H-15b), 1.69
(3H, s, CH,-16), 4.52 (1H, br s, H-17a), 4.85
(1H, br s, H-17b), 1.34 (3H, s, CH;-18), 0.62
(3H, s, CH;-20), 2.14 (3H, s, -OCOCH,); "C
NMR (100 MHz, CD,0D) &: 40.4 (C-1), 21.2 (C-
2),39.3 (C-3), 45.1 (C-4), 56.4 (C-5), 27.5 (C-
6), 39.3 (C-7), 149.5 (C-8), 57.5 (C-9), 41.4
(C-10), 22.9 (C-11), 39.9 (C-12), 143.8 (C-13),
119.8 (C-14), 62.3 (C-15), 16.5 (C-16), 106.9
(C-17), 29.6 (C-18), 181.1 (C-19), 13.5 (C-
20), 21.2 (-OCOCH,), 172.8 (-OCOCH,), LI L
55 Popova et al (2009) fRiE —2, UL 2L EY)
7 M acetylisocupressic acid

k&8 Jotieik, ESI-MS m/z; 359 [M +
Na] *; '"H NMR (400 MHz, CD,0D) §: 5.43 (1H,
t, J = 6.8 Hz, H-14), 4.14 (2H, d, J = 6.8 Hz,
H-15a and H-15b), 4.04 (2H, d, J = 8.4 Hz, H-
16a and H-16b), 4.59 (1H, br s, H-17a), 4.87
(1H, br s, H-17b), 1.20 (3H, s, CH,-18), 0.64
(3H, s, CH;-20); “C NMR (1 00 MHz, CD,0D)
8:39.9 (C-1), 21.2 (C-2), 39.3 (C-3), 45.1 (C-
4),57.5 (C-5), 27.6 (C-6), 40.4 (C-7), 149.6
(C-8), 56.9 (C-9), 41.5 (C-10), 23.4 (C-11),
34.9 (C-12), 143.3 (C-13), 127.5 (C-14), 58.8
(C-15), 60.1 (C-16), 107.1 (C-17), 29.7 (C-
18), 181.4 (C-19), 13.5 (C-20) , VA -¥4#5 5 Ren
& Ye (2006) i —2, MU E LAY 8 J 15,16-di-
hydroxy-labda-8(17) ,13(E) -dien-19-oic acid,
2.2 R E MR

FIF LPS 75 )38 RAW 264.7 W 41 it 48 4iF
B 53T Griess %F Lk 8 MU AW TR T
PEVEAY , BRAL& 9 1 7E 25 wmol - LM EE T X
RAW 264.7 4l fifl A — 5 A M s (B 2) , Hidx
LA AT LPS i 5319 RAW264.7 FIEZRUBS NO 14
FUA R [ 72 B g 3 i 4 L 2246 11.50% ~
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Fig. 2 Inhibitory effects of compounds 1-8 on NO production (A) and cell viability(B) in RAW 264.7 cell (n=3)
&1 LEW1~83F LPS FZH RAW 264. 7 PR PR SR 24 A 2 20 8 A2 Gl A ) 5
BRI NO B BMAHE SIS BRI | 23 R 8 50— 4 M
Table 1 Inhlblto.ry effects of compounds 1_,8 on LPS-induced A (INOS) | 7= A NO JEAT fsis 20 TR I,
NO production in RAW264.7 cells ( x £ s, n=3) . .
ARIFIEE A A P LPS 551/ Bl RAW264.7
O SR " . AN
ot b () AL/ NO BRI {045 1A 50 463
| 722 2 0.96 P, ZRRWILEY) 2~8 X LPS 7531 RAW264.7
: o LA NO ) B e FLA R RS KO0 0 £
X 26’23 ) 1'55 JEHRACE Y 7 (SR fesi, H IC, {6k 9.31
o wmol « L™, ASHFFE I W] T S ML 4 45 T 245280
4 23.84 + 0.63 N N N S
LA, AR B E— 2B T R A At TR A
5 19.08 + 0.73
6 25.15 + 1.78 %%iﬁ'ﬁ
7 91.12 + 0.38 CHIANG YM, LIU HK, LO JM, et al, 2003. Cytotoxic constituents
g 1150 = 1.05 of the leaves of Calocedruds formosana [J]. J Chin Chem Soc,

. A 1~8 $7E 25 pmol « LAV FIEL; (6549 1 7€ 25 wmol « L
WRHE T X RAW 264.7 2 BA — 7 19 A 754

Notes:; Compounds 1-8 were tested at a concentration of 25 pmol + L. Com-
pound 1 exhibited cytotoxicity against RAW 264.7 cells.

91.12%2 M0 (K2 MFE 1), THEMAEY 7 KN
LY S F 0 0 P — 2B I IC,, {1l 9.31
pmol « L' ( FH M X 8 MG132 1 IC,, {2~ 0.21
pwmol - L),

3 b

KOG B BRI EE 2 Tk R A=
F R WA M e R A 3145 8 A il b5, Bk
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