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Diterpenoids from stems and leaves of Cephalotaxus fortunei
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Abstract: Objective To study the chemical constituents from the stems and leaves of Cephalotaxus fortunei. Methods The
dichloromethane-soluble part of 75% ethanol extract from the stems and leaves of C. fortunei was isolated by silica gel, ODS column
chromatography and preparative high performance liquid chromatography and other separation techniques. The structures of the
compounds were identified by NMR, MS, and other spectroscopic techniques. Results Ten diterpenoids, including seven abietane
diterpenoids, one pimarane diterpenoid, and two tropone norterpenoids, were isolated from the stems and leaves of C. fortunei, and
identified as 12,16-dihydroxyabieta-6,8,11,13-tetraene-3-one (1), hinokiol (2), sugiol (3), margoclin (4), cephafortoid B (5),
torreyayunnin (6), lanceolatin D (7), 6a-hydroxy sandaracopimaric acid (8), hainanolide (9), and hainanolidol (10). Conclusion
Compound 1 is a new compound, and compounds 4 and 8 are isolated from genus Cephalotaxus for the first time.

Key words: Cephalotaxus fortunei Hook. f.; abietane diterpenoids; 12,16-dihydroxyabieta-6,8,11,13-tetraene-3-one; sugiol; 6a-hydroxy
sandaracopimaric acid; hainanolide
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1 {UEEHH

BS124S HL7 ik (FEZ AR A
FRATD; SB-35 Mgtz kAL ( LigRZHARA
")); 101-1BS fHIR ST BRAE [RIACERHL (-
WA R 2 7]: Shimadzu UV-1700 B4 4 34X 5
HEAEE (D HBRAF]: Perkin-Elmer 241 MC
polarimeter %4 e 52 1 (3 [F Perkin-Elmer /A ] );
Bruker-600M-AV -2 i i AR I AL (SE [H Bruker
yH]); 6450-UHD-accurate-Mass-Q-TOF-MS %4 &4y
HEEAY (3£ Agilent A 7] ); Hitachi L-6000 24 =
R AR (5L YOKO-CS i 2 0 1528 Al
&y (RARBRHE AFD; HP20 KALIMAE (£H
Supelco A#]); ODS kil (GE Heaithcare
~#]); Sephadex LH-20 (GE Heaithcare A F]); i1
X 77 CDCl; % DMSO-ds ( Cambridge Isotope
Laboratories Inc.); iR & i 2 Ak ki (5
By reAb T ) (s HlE CRETT BeRHER A R
AdD; Bt AR QLR S AR THMEAARA
A]D s HARPTE SR o frall CREETT S TR A1k
TAHRAA]D,

SR ZEMI T 2 AR R 2 AR AR,
T2 B ES, ZILBH 2 RR S 24 5 B s A SR 2L
P24 8 N =R 4K Cephalotaxus fortunei Hook. f..

2 ROSSE

B =2A2251 45.8 kg, FI 75% Tk O FEIR I 5
FIREEE 3 VK, BEIK 2 h, AIFFEIR, R4S 2R
H3L 6.45 kg KRB EIFTK, A 2%HIH R
WA R pHAE 2~3, WikpEd, BRE. ¥ Lk
ITTE IR KT, FEIINTCKBR RN pH =
R, il S BEIR L BRI T AR,
WRAFT IR G133 S P22 A (105 @), FElR
CEEAEY B (100 g) FIIE T EEAH) C (300 g)-
B TR EATY A (105 g) FRERCRE (a8 3R 4T 4
B, L& kE-HEE (100 0~0 : 100) AP

BHTREEEVERL, 4G E AR A IR, BT A
44y (Fr.al~a7). Fr.al & — & W ke E 4 R8540
A3 (8.5 mg). Fr.a2 43t HP20 KL HRER 20
F, SRERITHOE G, SR A - R 20
(100 : 0~0 : 100)¥E/, 152 8 L4 7 (Fr. a2-1~
a2-8), M. Fr. a2-2 £ Sephadex LH-20 A i (H
W) gtk K B4 (P 5311644 6 (10.8 mg);
Fr. a2-5 2Pl & s RO (3l (59% 4 fi) 4lifhss
FMLAEY) 2 (6.5 mg, tk=58 min). Fr. a3 £t HP20
KILBIERR R, SRERRIF O i, — &0 be-
FHJE (100 : 0~0 : 100D BEML, 53] 7 L5 (Fr.
a3-1~a3-7), L Fr. a3-1 £ Sephadex LH-20 #
W (FEE 19 2 AN (Fr.a3-1-1. Fr.a3-1-2), Fr.
a3-1-1 £ HEEE 4 RS HEY 9 (209 mg); Fr.
a3-1-2 &Yl a5 A il (68% HRE) 4lifkTS
FHLAY) 10 (22.7 mg, k=22 min); Fr.a3-5 &}
Hl 4% BRORA : (65%HF FE) 4ifk5 R EY 1
(13.8 mg, tr=46 min); Fr. a3-7 & Sephadex LH-20
M (i 52 7 EY 8 (5.3 mg). Fr. a4
23t HP20 RALMRRR (3, 4 ODS FFilth: th i
Iy ES (20%~100% H ), 32| 7 NWH 7 (Fr.
a4-1~a4-7), Hr Fr. ad-4 4 Sephadex LH-20 €8
it (FHEE) 18449 5 (3.3 mg); Fr. a4-5 #l Fr. ad-7
4394 Sephadex LH-20 At (FHEE) 5% 5
ROBAH €L (50% FF AT 63% ) 4lifk 2 )15
FMEM 7 (5.1 mg, tk=32min) 14 (12.1 mg,
tr=43 min).
3 HmEE

&Y 1. HEEHIRG & (FED, [o]y-45.2 (c
1.0, MeOH). %%k 254 nm ~ 2155, 365 nm &
TG, 10%6 R LEAAAE L . UV (MeOH)
BRI ME Amax (l0ge): 281 (0.44), 207 (1.12),
248 (0.20) nm. HR-ESI-MS &Rk 15 7% miz
313.178 5 [M—H]", 45& & iR IS LR i 2 1
AN CooH2603, AEFIEA 8

'H-NMR (600 MHz, DMSO-ds) i (% 1) &in
2 N EFTES 0 6.83 (1H, s, H-14), 6.65 (1H, s,
H-11), $EMCAFIRSS AR T 2 M E S HE
Ji 7155 0 6.54 (1H, dd, J = 9.6, 3.0 Hz, H-7), 5.76
(1H, dd, J = 9.6, 2.6 Hz, H-6); 6 3.55 (1H, dd, J =
10.2, 5.6 Hz, H-16), 3.35 (1H, dd, J = 10.2, 7.7 Hz,
H-16), R/RAFEFRZF I, BC-NMR (150 MHz,
DMSO-ds) i (K 145 H 20 Mif55, Hrh 5 214.4
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=1 A1 WRREEEE (600/150 MHz, DMSO-ds)
Table 1 NMR data of compound 1 (600/150 MHz, DMSO-ds)

/A 'H-NMR BC-NMR HMBC (*H—1C)
1 1.94 (1H, td, J = 13.2, 4.5 Hz) 344 C-10,20

2.30 (1H, m) C-3,5,10
2 2.34 (1H, m) 34.3 C-3,10

2.90 (1H, m) c-13
3 214.4
4 46.5
5 2.40 (1H, t-like, J = 2.9 Hz) 50.9 C-4,6,7,9,10,20
6 5.77 (1H, dd, J = 9.6, 2.6 Hz) 124.4 C-4,5,7,10
7 6.54 (1H, dd, J=9.6, 3.0 Hz) 128.5 C-5,6,9,11,14
8 123.6
9 144.7
10 36.8
11 6.65 (1H, s) 109.3 C-8,10,12,13
12 154.9
13 128.1
14 6.83 (1H, s) 125.8 C-7,9,12,15
15 3.08 (1H, m) 34.6 C-12,13,14,16,17
16 3.55(1H, dd, J=10.2,5.6 Hz) 65.6 C-13,15,17

3.35 (1H, dd, J =10.2, 7.7 Hz) C-13,15,17
17-CH3 1.11 (3H,d,J=7.4 Hz) 171 C-13,15,16
18-CHs 1.04 (3H, s) 24.7 C-3,4,5,19
19-CHs 1.17 (3H, s) 22.2 C-3,4,5,18
20-CHs 1.12 (3H, s) 19.8 C-5,9,10
12-OH 9.36 (1H, brs)
16-OH 4.60 (1H, brs)

HNERIERRAZ 5, 0 154.9, 144.7,128.5, 128.1, 125.8,
124.4, 123.6, 109.3 N MKBUEIRE S, FEnATE 1
AR 1 AN, Ho 6 154.9 AEE T RIE 5
5 65.6, 50.9, 46.5, 36.8, 34.6, 34.4, 34.3, 24.7, 22.2,
19.8, 17.1 At S 5, Hor 6 65.6 ARG 5
H L HEWTIZAL SV R B e iR G . TEgELL
BAAEY 1 58 51k&4) 5 (cephafortoid B) Y tH-
FIBC-NMR 5 K I, C HAMEEH > A —EL,
FEEJAE A KA B KL, tbEW 1 LT
cephafortoid B, /> 7 2 MENIIIE S, £ 717 14HMN
{55 on 6.54 (1H, dd, J = 9.6, 3.0 Hz, H-7), Jc
128.5; du 5.76 (1H, dd, J = 9.6, 2.6 Hz, H-6), dc
124.4.

1E *H-'H COSY ] LIWLER E) 3 AN H iEfs &

#%: C1-C2. C5-C6-C7. C16-C15-C17. #£ HMBC
T, WHIERFES 6 2.30 (1H, ddd, J = 15.3,
14.4, 6.1 Hz, H-1), 2.34 (1H, ddd, J = 15.5, 4.6, 2.8
Hz, H-2), 2.90 (1H, m, H-2) LA K 2 ANHIEFR T o
1.17 (3H, s, 19-CHj3), 1.04 (3H, s, 18-CHa3) 3%l 5%
Bk 6 214.4 K, H5E T PREEAE C-3 fiL. M T
=5 05.76 (1H, dd, J = 9.6, 2.6 Hz, H-6) 5 C-4 (6
46.5). C-5(050.9). C-7 (6 128.5) #H%, §6.54 (1H,
dd, J = 9.6, 3.0 Hz, H-7) 5 C-5 (4 50.9). C-6 (¢
124.4), C-9 (6 144.7). C-11 (6 109.3). C-14 (6 125.8)
K, FHEFRTIES 6683 (1H, s, H-14) 5 C-7 (6
128.5). C-9 (0 144.7). C-12 (9 154.9). C-15 (5 34.6)
FHSE, 1 5 XA T C-6 F C-7 47 ; LA TH-1H COSY
AT HMBC #H2C LI 1.
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1 k&Y 1 e REE H-H COSY (H%k)
HMBC (&73k) #x

Fig. 1 Structure and key 'H-'H COSY, HMBC correlations
of compound 1

M NOESY i (& 2) 1, CHs-18 il H-5 #5¢,
#K W] CHs-18, H-5 fEFM, &N o H#HIH; CH3-19
H1 CH3-20 #H2%, {IERH CH3-19, CH3-20 7 [H{],
N B EAR; HTARIE 13 RN A/B
BT, T NOESY FHRAS S, &AM e HAEE
I apit

gL ERTR, AW 1 Mg E N 12,16- %%
BN 156-6,8,11,13- D0 4%-3-il, & CHRAER, %L
E VAR N SCERIE B &P . A& H Al
BC-NMR {5 5 5 )& & HMBC AHC L3 1.

E2 kA1 EER NOESY 1%

Fig. 2 Key NOESY correlations of compound 1

&Y 2. LEERRG S (FED, [a]f +170.0
(c 0.08, MeOH). “£4h 254 nm T~ 255, 365 nm |
TR, 10%0 IR £ B R 2 28 £ . tH-NMR (600
MHz, DMSO-ds) J: 8.78 (1H, s, 12-OH), 6.69 (1H, s,
H-14), 6.60 (1H, s, H-11), 4.42 (1H, d, J = 5.1 Hz,
3-OH), 1.10 (3H, d, J = 6.9 Hz), 1.09 (3H, d, J = 6.9
Hz), 1.07 (3H, s, 18-CHs), 0.96 (3H, s, 19-CH3) ,0.76
(3H, s, 20-CH3); 3C-NMR (150 MHz, DMSO-dg) 6:
152.2 (C-12), 147.2 (C-9), 131.5 (C-13), 125.8 (C-14),
124.6 (C-8), 110.4 (C-11), 76.7 (C-3), 49.0 (C-5), 38.6
(C-4), 36.9 (C-1, 10), 29.7 (C-7), 28.3 (C-19), 27.8
(C-2), 26.1 (C-15), 24.8 (C-20), 22.7 (C-17), 22.5
(C-16), 18.9 (C-6), 15.8 (C-18). LA E¥dfE 5 ik
NMR it i —3%00, S e ey 2 M.

&Y 3: LIRS & (FFEE), SKAHMT T 254

nm 2REHE, 365 nm I A, 10%6ER L5 T
24, IH-NMR (400 MHz, DMSO-ds) 6: 10.25 (1H, s,
12-OH), 7.64 (1H, s, H-14), 6.78 (1H, s, H-11), 3.13
(1H, sept, J = 7.0 Hz, H-15), 1.15 (3H, s, 20-CHs),
1.14 (3H, d, J = 7.0 Hz, 16-CH3), 1.12 (3H, d, J = 7.0
Hz, 17-CHs), 0.94 (3H, s, 19-CH3), 0.88 (3H, s,
18-CH3); 3C-NMR (100 MHz, DMSO-ds) J: 196.4
(C-7), 160.2 (C-12), 155.9 (C-9), 132.7 (C-13), 125.2
(C-14), 122.8 (C-8), 109.4 (C-11), 49.2 (C-5), 40.7
(C-3), 40.1 (C-10), 37.4 (C-1), 35.4 (C-6), 32.7 (C-4),
32.2 (C-18), 25.9 (C-15), 22.9 (C-20), 22.2 (C-17),
22.1 (C-16), 21.0 (C-19), 18.4 (C-2). LA _F ¥ 5 ¢
R NMR 08 X HE— 2008, S e e &4 3 i
.

WA 4: ToEEPIRG: & (PRI, RAHMT T 254
nm £REEE, 365 nm IR AU, 10%H IR LB
BEE . 'H-NMR (600 MHz, DMSO-ds) : 10.18 (1H,
s, 12-OH), 7.64 (1H, s, H-14), 6.76 (1H, s, H-11), 4.53
(1H, s, 3-OH), 2.58 (1H, dd, J = 17.8, 3.4 Hz, H-1),
2.43 (1H, dd, J = 17.8, 3.4 Hz, H-1), 1.13 (9H, m, 16,
17, 18-CHs), 0.93 (3H, s, 19-CHs), 0.83 (3H, s,
20-CH3); BBC-NMR (150 MHz, DMSO-d¢) 4: 196.6
(C-7), 160.1 (C-12), 155.4 (C-9), 132.6 (C-13), 124.9
(C-14), 122.4 (C-8), 109.5 (C-11), 76.0 (C-3),48.3
(C-5), 38.4 (C-4), 37.2 (C-10), 35.8 (C-1), 35.3 (C-6),
27.4 (C-2), 27.4 (C-4), 26.0 (C-15), 23.0 (C-20), 22.4
(C-17), 22.2 (C-16), 15.3 (C-19). 5k NMR %1
Pt i — 20, MU EALE W 4 D9 margoclin.

&) 5. TLEEHIREHE (FED, [a]P-11.6 (c
0.3, MeOH). L4MT T~ 254 nm 2L HEHE, 365 nm
BEEREEEE, 10%6MIR LA B S . TH-NMR
(600 MHz, DMSO-de) d: 10.26 (1H, s, 12-OH), 7.61
(1H, s, H-14), 6.76 (1H, s, H-11), 4.53 (1H, s, 3-OH),
3.55 (1H, dd, J = 10.2, 5.7 Hz, H-3), 3.10 (2H, m,
H-16), 2.56 (1H, dd, J = 17.8, 14.1 Hz, H-6), 2.43
(1H, dd, J = 17.8, 3.4 Hz, H-6), 1.14 (3H, s, 18-CHy),
1.11 (3H, d, J = 7.0 Hz, 17-CH3), 0.93 (3H, s,
20-CHs), 0.83 (3H, s, 19-CHs); 3C-NMR (150 MHz,
DMSO-dg) 6: 196.6 (C-7), 160.7 (C-12), 155.5 (C-9),
129.2 (C-13), 126.5 (C-14), 122.2 (C-8), 109.7 (C-11),
75.9 (C-3), 65.4 (C-16), 48.4 (C-5), 38.5 (C-4), 37.2
(C-10), 35.8 (C-15), 35.3 (C-1), 34.5 (C-6), 27.5
(C-2), 27.4 (C-18), 23.1 (C-20), 16.9 (C-17), 15.3



* 3178 ¢

¢EH 20246 H #52% H 1P Chinese Traditional and Herbal Drugs 2021 June Vol. 52 No. 11

(C-19). 53Tl NMR Zdi i il — 200, s
1k&%) 5 N cephafortoid B.

A 6: FEEHIRG & (FED, [o]d +92.1 (c
0.95, MeOH). K4MI T 254 nm 2H5HE, 365 nm £
TG, 10%0IR £ B 2 2 0 . 'TH-NMR (600
MHz, DMSO-dg) 0: 8.78 (2H, m, 11, 12-OH), 7.38
(1H, s, H-14), 1.15 (3H, d, J = 6.9 Hz, 17-CH3), 1.13
(3H, d, J = 6.9 Hz, 16-CHs), 1.07 (3H, s, 18-CHy),
1.06 (3H, s, 19-CHjz) ; BC-NMR (150 MHz,
DMSO-dg) d: 215.5 (C-3), 196.5 (C-7), 148.9 (C-12),
143.0 (C-11), 137.3 (C-9), 133.5 (C-13), 123.5 (C-8),
115.9 (C-14), 48.6 (C-5), 46.4 (C-4), 38.3 (C-10), 35.5
(C-6), 35.1 (C-1), 34.1 (C-2), 26.5 (C-15), 26.0
(C-18), 22.6 (C-16), 22.5 (C-17), 20.4 (C-19), 17.3
(C-20). 53CHRI NMR ZdE 5 i — £, e
tb-&4) 6 24 torreyayunnin.

EY 7. BEEHIRG M (B, [a]5—40.0 (c
0.37, MeOH). K4MI T 254 nm 2H5HE, 365 nm £
TG, 10%0IR B 2 2 4 . 'H-NMR (600
MHz, DMSO-ds) d: 8.50 (1H, s, 11-OH), 6.63 (1H, s,
H-14), 4.27 (1H, d, J = 8.9 Hz, H-20), 3.63 (3H, s,
12-OCHs), 3.50 (1H, dd, J = 10.1, 6.2 Hz, H-16), 3.36
(1H, dd, J = 10.1, 7.7 Hz, H-16), 3.08 (1H, dd, J = 8.9,
1.5 Hz, H-20), 1.22 (3H, s, 18-CH3), 1.12 (3H, d, J =
7.1 Hz, 17-CH3), 0.88 (3H, s, 19-CH3); 3C-NMR (150
MHz, DMSO-de) d: 215.3 (C-3), 145.6 (C-12), 144.2
(C-11), 136.2 (C-8), 135.5 (C-13), 127.8 (C-9), 112.6
(C-14), 69.7 (C-7), 67.5 (C-20), 66.5 (C-16), 61.1
(12-OCHy), 47.0 (C-4), 42.1 (C-5), 38.5 (C-10), 35.3
(C-2), 34.4 (C-15), 28.4 (C-6), 26.8 (C-1), 24.4 (C-18),
20.4 (C-19), 18.3 (C-17). MR NMR Zdi X i —
2, WA 7 ATl =R S D.

&Y 8: TLEHRG & (FED, [a]s—6.5 (c
0.3, MeOH). 10%fifi& £ Bl AR B . H-NMR
(600 MHz, DMSO-ds) o: 12.01 (1H, s, 19-COOH),
4.60 (1H, s, 6-OH), 5.74 (1H, dd, J = 17.5, 10.6 Hz,
H-15), 5.20 (1H, s, H-14), 4.88 (1H, dd, J = 17.5, 1.4
Hz, H-16b), 4.87 (1H, dd, J = 10.6, 1.5 Hz, H-16a),
3.80 (1H, d, J = 9.6 Hz, H-6), 0.99 (3H, s, 18-CHy),
0.97 (3H, s, 17-CH3), 0.74 (3H, s, 20-CH3); 3C-NMR
(100 MHz, DMSO-dg) 6: 178.6 (C-19), 148.4 (C-15),
136.1 (C-8), 128.7 (C-14), 110.5 (C-16), 74.0 (C-6),
52.7 (C-10), 49.8 (C-5), 49.5 (C-9), 37.1 (C-13), 37.0

(C-4), 36.5 (C-1), 34.9 (C-7), 33.9 (C-12), 27.2 (C-11),
25.9 (C-17), 23.9 (C-3), 18.3 (C-2), 14.8 (C-20), 11.4
(C-18). S5 3CHRA NMR Hdfinf i — 33, e ik
H1 8 N 60-FRFEIITEIFIATR -

&) 9: LIRS & (B, KIMT T 254
nm 2P, 10%6H K LR %A . *H-NMR (400
MHz, DMSO-ds) d: 6.82 (1H, s, H-10), 6.80 (1H, s,
H-2), 5.36 (1H, d, J = 5.5 Hz, H-5), 5.24 (1H, t, J =
5.6 Hz, H-15), 3.94 (1H, d, J = 5.6 Hz, H-16), 3.37
(1H, m, H-11), 2.87 (1H, m, H-11), 2.58 (2H, m,
H-12), 2.29 (3H, d, J = 0.8 Hz, 19-CHs), 0.73 (3H,
d, J = 7.6 Hz, 18-CHs); ¥C-NMR (100 MHz,
DMSO-dg) o: 185.3 (C-1), 173.4 (C-17), 146.2
(C-9), 145.6 (C-8), 145.5 (C-4), 143.6 (C-3), 140.0
(C-10), 138.2 (C-2), 85.7 (C-16), 79.6 (C-5), 78.8
(C-15), 48.9 (C-7), 45.2 (C-13), 41.4 (C-6), 39.9
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