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Lignans from stems and leaves of Cephalotaxus fortunei
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Abstract: Objective To study chemical constituents of Cephalotaxus fortunei. Methods The chemical constituents were separated
and purified by preparative thin-layer chromatography, silica gel, ODS, HP20 macroporous resin and Sephadex LH-20 gel column
chromatography, and semi-preparative HPLC. Their structures were determined by NMR and ESI-MS spectroscopic techniques.
Results Seventeen lignans were isolated from the ethanol extracts of C. fortunei and their structures were identified as shonanin (1),
arctigenin (2), a-conidendrin (3), matairesinol (4), nortrachelogenin (5), epinortrachelogenin (6), (7'S)- hydroxymatairesinol (7),
(7'R)-hydroxymatairesanol (8), (7'S)-hydroxyarctigenin (9), secoisolariciresinol (10), 4,4'-di-O-methylcephafortin A (11),
5-(3",4"-dimethoxyphenyl)-3-hydroxy-3-(4'-hydroxy-3'-methoxybenzyl)-4-hydroxymethyl-dihydrofuran-2-one (12), cephafortin B
(13), dihydrodehydrodiconiferyl alcohol (14), 7R,85-4,7,9,9'-tetrahydroxy-3,3'-dimethoxy-8-O-4'-neolignan (15), 7R,8R-4,7,9,9'-
tetrahydroxy-3,3’-dimethoxy-8-O-4'-neolignan ~ (16), and threo-1,2-bis-(4-hydroxy-3-methoxyphenyl)-1,3-propanediol  (17).
Conclusion Compounds 3, 6, 10 and 17 were isolated from genus Cephalotaxus for the first time, and compounds 4, 5, 7—9, 12 and
14 were isolated from C. fortunei for the first time.

Key words: Cephalotaxus fortunei Hook. £.; lignans; epinortrachelogenin; secoisolariciresinol; threo-1,2-bis-(4-hydroxy-3-methoxyphenyl)-
1,3- propanediol
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PimsE . BREZE. hR. RERELDBERRNER
FA A, Hor s = RAZES % (homoharringtonine,
HHT) AW ¥ 32 245 208 - 1969 £E, Powell
AV FEERELRE R 2 20 9 Y HHT, -8 HA5 1
1973 4, BEEFA VR I =2 @ w0 AE VDB o
BA BZEWBURETE, St — B ruh e &im K
IR, Hrh HHT 5HABZGWEN, X B i
ey R 0. 1977 48 9 H, IE:U#E HHT
JSCOM B E 1 R T IR R 3 A i 2. 2012
4, HHT @3 FDA #iitt, soniayT g torign i e
MR E 2™ fERE, HiEn LT IRIT &8 &
PEIE MR g0 A . E RE G AR R LR A
(MDS). HAELLAMNIG 2 AE S o A SEIN = 2R
12251 75% S RES U EAT 3 B aiidk, L1593 17
MEEY), ZWE It S SO IR, S E N
shonanin (1), 435717t (arctigenin, 2). a-Zt2
IE % (a-conidendrin, 3). Z' A4 G (matairesinol,
4). LW AU (nortrachelogenin, 5). FI:H
2 A6 (epinortrachelogenin, 6). (7'S)-}2% &
% [(7'S)-hydroxymatairesinol, 7] (7'R)-¥&% X Jig
% [(7'R)-hydroxymatairesanol, 8]. (7'S)-hydroxy-
arctigenin (9). JF¥ 7 V& H AW IF Y (secoiso-
lariciresinol, 10). 4,4'-di-O-methylcephafortin A (11),
5-(3",4"- AR IR )-3-FR JE -3 (4/- PR AL -3 - F AR O
I )-4- ¥ H I AR IR -2 [5-(3",4"-dimethoxy-
phenyl)-3-hydroxy-3-(4'-hydroxy-3'-methoxybenzyl)-
4-hydroxymethyl-dihydrofuran-2-one, 12]. cephafortin B
(13), A EZA—@EIAREE (dihydrodehydro-
diconiferyl alcohol, 14). 7R,85-4,7,9,9"-JU¥%Ht-3 3'-
TR -8-0-4- T K iE R (TR85-4,7.9,9'-
tetrahydroxy-3,3'-dimethoxy-8-0-4'-neolignan, 15).
7R,8R-4,7,9,9'- VU 5 1 -3,3'- — HI A F:-8-0-4'- i A Ji5
% (7R,8R-4,7,9,9'-tetrahydroxy-3,3"-dimethoxy-8-0-4'-
neolignan, 16). threo-1,2-X (4-¥23:-3-H H B K
H)-1,3-T§ B [threo-1,2-bis-(4-hydroxy-3-methoxy-
phenyl)-1,3-propanediol, 17]. HF1b&4 3. 6. 10,
17 A ERMNZRIZJEED H > 455, 4.5, 7~9.
12, 14 AERNZRIZ T 53]
1 XFES5HH

BS124S HLF 4T RTF (FRZFIRHA AR A
BRZA®]D; SB-35 RUJiekt 28 KA (il 2 WA PR A F
); 101-1BS fHilR S TIRAE RO R (R
AR F]; Bruker-600M-AVIIL- 70 % Bl 335 5 4%

(Z£[# Bruker /A 7 ); 1100 Series LC/MSD Trap 1)
HEEAY (3£ Agilent A 7] ); Hitachi L-6000 %Y 5
R AR B REA ;. YOKO-CS T 2 (A1 £ 46
& GRMAREH R A D) HP20 RILWIE (EE
Supelco A]); ODS #taikIFHE (GE Heaithcare
/AH]); Sephadex LH-20 (GE Heaithcare A #]); T,
X5 CDCl; % DMSO-ds ( Cambridge Isotope
Laboratories Inc.); #E35ER &Z#ZE 1SR (B
By e ) s il . COREE T BRERHE RS AR
ANFD; BRELEE QLURE TR FHMEERA
A HAWFT A BRI Al ORI S AL
TAHRAFD.
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T2 B Es, ARURPHZRNR 5 o 225 Bt 2 A BRI
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B = RAZZEN 458 kg, H 75%IM T 2%, 12
TG ENREE 3 Ik, BEIR 2h, GIFRBOK, W4
FENREIL 6.45 kg HACKHIRE &EF, TIA 2%
FRERR AT 4 pH 2~3, BiaiE, BRI,
T4, FTOKBRERANE IR pH R, H =
SR BEAEEL 3 IR, /K2 4k 82 F E /K BRI AN 1 15 22 pH
9~10, FH SR 3 Ik, IR, R4 T
TEAT 2 ETZ (65 g)o K LR AUTTEY FH K BT
FEINTCKBEREN R TT pH ErhE, 2B & H
Be BEER CBEAIIE T BE2EE, R4E T 515 8] =&
FGEZEH A (105 g0 BER ZBRZH) B (100 g)
FIETEEREEY C (300 g)o B S HFHEFEY A
(105 g) FARER A GBS EAT 8, LS k- H
(100 : 0—0 : 100D AP FIFEATHEEEBE ML, 456
FETERGRE IR, B8 7 MRS (Froal~a7), H
WL Fro a3 &5k HP20 KALMARRR :t0 R, H&
ODS JFHA: il (20%~100%FEE-7K) Feli, 75
B 8 M (Fr. a3-1~a3-8), Hi Fr. a3-2 &
Sephadex LH-20 #: €t il (FHEE) 4iifh & 44, (H
B SEMEAY 1 (20 mg), FIABHRZ =R
il 26 it (68% H EE-/K) 4ifb 15 2L 454 2 (22 mg,
R=22 min). 4> Fr. a4 23 HP20 KL ERR 2
&, HZ4 ODS FFE a5 (20%~100%F
BE-K), 193] 7 ™A (Fr. ad-1~ad-7), Fr. ad-2
AR Al 73 B, A1 VI E- PR (100 0 0—~0 © 100)
FEEESEME, 133 5 MRS (Fr. ad-2-1~a4-2-5), H
1 Fr. a4-2-3 £ Sephadex LH-20 #: il (FHEE), 15
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B 4 N4 (Fr. ad-2-3-1~a4-2-3-4), H¥ Fr.
ad-2-3-2 21+l 45 HPLC 73 25 (45%H E-/K), 193]
& 11 (11 mg, =35 min); Fr. a4-2-3-4 &3¢
il % HPLC 705 (25%4ME-/K), 1321Hb&9 5 (14
mg, ir=45 min). 6 (16 mg, fr=>55 min). 13 (4 mg,
tx=63 min). Fr. a4-2-4 %4t Sephadex LH-20 A1
(HEE 4lifk, 54t FHl# HPLC 778 (37%4
KD, BEEY 9 (3mg, r=27min). 12 (4
mg, k=48 min) UL Fr. a4-2-4-1, Fr. a4-2-4-1 &
Aot % HPLC 4385 (40%FEE-/K), 15EHLEY 7
(3 mg, (r=29 min). 8 (2 mg, tr=32 min). Fr. a4-4
223t Sephadex LH-20 A: (3% (FFEE) afifb f5 28 -l
#& HPLC 7 &5 (45% I BE-7K), 15214654 3 (4 mg,
tr=44 min). 4 (10 mg, =64 min). Fr. a5 &7
223t HP20 KALI Ta e lii, 7531 3 AN (Fr. a5-1~
a5-3) . Fr. a5-1 SRERAE il 70 2 ( & F fe-H D,
53 6 MAis> (Fr. a5-1-1~a5-1-6), L Fr. a5-1-5
2204145 HPLC 08 (29%ZJE-7K), B51tk&Y)
10 (10 mg, =24 min). 14 (10 mg, r=34 min).
17 (10 mg, x=18 min). Fr. a5-2 £ ODS F ikt 1
i CPEE-K) e, 53] 3 M (Fro a5-2-1~
a5-2-3), Fr.a5-2-1 &4 4 HPLC 47 B (32%H
BE-7K), BEMEAEY 15 (10 mg, =66 min). 16
(5mg, =283 min).
3 HMmEE

&1 AR A, ESI-MS m/z: 343 [M—H] .
'H-NMR (400 MHz, DMSO-dg) 6: 8.70 (2H, s, 4,
4'-OH), 6.66 (2H, d, J = 1.8 Hz, H-2, 2'), 6.65 (2H, d,
J = 8.0 Hz, H-5, 5'), 6.51 (2H, dd, J = 8.0, 1.8 Hz,
H-6, 6'), 3.72 (6H, s, 3, 3'-OCH3), 3.72 (2H, m, H-9,
9'B), 3.37 (2H, m, H-90, 9'a), 2.49 (2H, dd, J = 13.5,
5.5 Hz, H-7p, 7'B), 2.40 (2H, dd, J = 13.5, 8.3 Hz,
H-70, 7'a), 2.10 (2H, m, H-8, 8'); "*C-NMR (100
MHz, DMSO-ds) 6: 147.4 (C-3, 3'), 144.6 (C-4, 4'),
131.4 (C-1, 1), 120.7 (C-6, 6"), 115.2 (C-5, 5'), 112.7
(C-2, 2'), 72.5 (C-9, 9"), 55.5 (3, 3’-OCH;) 46.2 (C-8,
8'), 38.1 (C-7, 7)o LA -¥¥e 5 3cikifis — 5, #%
KB AW 1 4 shonanin.

&) 2. otsEHRg  (HEED, ESI-MS m/z:
373 [M+H] . "H-NMR (400 MHz, DMSO-d;) J: 8.83
(1H, s, 4-OH), 6.81 (1H, d, J= 8.1 Hz, H-5), 6.73 (1H,
d, J = 1.8 Hz, H-2), 6.68 (1H, d, J = 8.0 Hz, H-5"),
6.63 (1H, d, J = 1.9 Hz, H-2'), 6.59 (1H, dd, J = 8.1,

1.8 Hz, H-6), 6.57 (1H, dd, J = 8.0, 1.9 Hz, H-6"), 4.06
(1H, m, H-9'B), 3.87 (1H, m, H-9'a), 3.71 (3H, s,
3-OCHs), 3.70 (6H, s, 3, 4-OCHs), 2.82 (1H, dd, J =
13.5, 5.3 Hz, H-7p), 2.73 (1H, dd, J = 13.5, 6.9 Hz,
H-7a), 2.67 (1H, dd, J = 13.7, 8.0 Hz, H-7'0), 2.40~
2.50 (3H, m, H-8, 8, 7'8); “C-NMR (100 MHz,
DMSO-de) d: 178.4 (C-9), 148.7 (C-3'), 147.4 (C-3),
147.3 (C-4), 145.2 (C-4), 131.1 (C-1’), 128.8 (C-1),
121.6 (C-6), 120.4 (C-6"), 115.3 (C-5), 113.4 (C-2),
112.4 (C-2"), 111.8 (C-5"), 70.7 (C-9'), 55.5 (3'-OCHa),
55.4 (4-OCHs), 55.3 (3-OCHj), 45.6 (C-8), 40.8
(C-8"),36.9 (C-7), 33.7 (C-7). LA_LZ¥55 SCHk4RiE
— g0, M E A 2 N T .

&Y 3: AEERY), ESI-MS m/z: 355 [M—
H] . 'H-NMR (600 MHz, CDCl;) &: 6.87 (1H, d, J =
8.0 Hz, H-5"), 6.66 (1H, dd, J = 8.0, 1.7 Hz, H-6'),
6.66 (1H, s, H-2), 6.54 (1H, d, J = 1.7 Hz, H-2'), 6.40
(1H, s, H-5), 5.55 (1H, brs, 4-OH), 5.39 (1H, brs,
4-OH), 4.22 (1H, dd, J = 8.8, 6.1 Hz, H-9'a), 4.01
(1H, t, J=10.2 Hz, H-9'B), 3.89 (3H, s, 3-OCHj3), 3.85
(1H, m, H-7"), 3.82 (3H, s, 3'-OCH;), 3.20 (1H, dd,
J =155, 4.0 Hz, H-7p), 2.98 (1H, dd, J = 15.5, 10.4
Hz, H-7a), 2.50 (2H, m, H-8, 8); “C-NMR (150
MHz, CDCly) d: 177.1 (C-9), 147.1 (C-3"), 145.7
(C-3), 145.1 (C-4), 1443 (C-4'), 1342 (C-1'), 131.9
(C-6), 126.5 (C-1), 121.7 (C-6'), 115.3 (C-5'), 114.2
(C-5), 111.4 (C-2), 110.3 (C-2"), 72.1 (C-9'), 56.2
(3'-OCH3), 56.2 (3-OCH3), 50.1 (C-7"), 47.7 (C-8"),
42.1 (C-8),29.5 (C-7) MA_E ¥ 5 ik — s,
HUEEEY 3N a- Bk lIE %

e 4. TEERRG S (FED, ESI-MS m/z:
357 [M—H] . 'H-NMR (600 MHz, CDCl;) J: 6.80
(1H, d, J = 8.1 Hz, H-5), 6.78 (1H, d, J = 7.9 Hz,
H-5"), 6.60 (2H, m, H-2, 6), 6.50 (1H, dd, J = 7.9, 1.9
Hz, H-6"), 6.40 (1H, d, J = 1.9 Hz, H-2"), 5.58 (2H, s,
4, 4-OH), 4.14 (1H, dd, J = 9.1, 7.4 Hz, H-9p), 3.88
(1H, dd, H-90), 3.81 (3H, s, 3-OCH3), 3.80 (3H, s,
3'-OCHj), 2.95 (1H, dd, J = 14.7, 5.3 Hz, H-7'B), 2.87
(1H, dd, J=14.7, 7.1 Hz, H-7'a), 2.60 (1H, dd, J =
13.7, 6.7 Hz, H-7p), 2.56 (1H, m, H-8), 2.52 (1H, dd,
J=13.7,7.9 Hz, H-7a), 2.47 (1H, m, H-8"); *C-NMR
(150 MHz, CDCL3) d: 179.0 (C-9), 146.8 (C-3"), 146.7
(C-3), 144.6 (C-4"), 144.5 (C-4), 129.9 (C-1), 129.6
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(C-1'), 122.2 (C-6), 121.4 (C-6), 114.5 (C-5'), 114.2
(C-5), 111.6 (C-2'), 111.0 (C-2), 71.5 (C-9"), 55.9
(3-OCHj3), 55.9 (3'-OCH3), 46.7 (C-8), 41.1 (C-8"),
38.4 (C-7'), 34.7 (C-7). VAot 5 srikion — 5,
MU ELEY) 4 NB AR R

&Y s: Jntddl (FED, ESI-MS m/z: 373
[M—H] . 'H-NMR (600 MHz, CDCl;) 6: 6.83 (2H,
m, H-5', 5), 6.70 (1H, d, J = 1.8 Hz, H-2), 6.63 (1H, d,
J = 1.8 Hz, H-2'), 6.61 (2H, m, H-6, 6), 5.62 (1H, s,
4'-OH), 5.57 (1H, s, 4-OH), 4.01 (2H, m, H-9"), 3.86
(3H, s, 3-OCHj3), 3.84 (3H, s, 3’-OCHs), 3.10 (1H, d,
J=13.9 Hz, H-7a), 2.92 (2H, m, H-7B, 7'a), 2.51 (2H,
m, H-8", 7’B); "*C-NMR (150 MHz, CDCl;) 6: 178.6
(C-9), 146.7 (C-3), 146.7 (C-3), 145.2 (C-4), 144.5
(C-4"), 130.4 (C-1"), 126.2 (C-1), 123.3 (C-6), 121.6
(C-6"), 114.7 (C-5"), 114.4 (C-5), 112.8 (C-2), 111.6
(C-2"), 76.6 (C-8), 70.3 (C-9'), 56.1 (3-OCH3), 56.0
(3'-OCHs), 44.0 (C-8"), 42.2 (C-7), 31.8 (C-7"). PA L
M 5 ocrdioE — 80, Mt E Y 5 NERS
FHTT,

EY 6: TLEEPIRE & (FEE), ESI-MS m/z:
373 [M—H] . 'H-NMR (600 MHz, CDCl3) 6: 6.89
(1H, d, J = 8.0 Hz, H-5), 6.85 (1H, d, J = 8.0 Hz,
H-5'), 6.74 (1H, dd, J = 8.0, 1.6 Hz, H-6), 6.71 (1H, d,
J=1.6 Hz, H-2), 6.68 (1H, d, J = 1.6 Hz, H-2"), 6.65
(1H, dd, J = 8.0, 1.6 Hz, H-6), 5.61 (1H, s, 4-OH),
5.55 (1H, s, 4-OH), 4.18 (1H, t, J = 8.0 Hz, H-9'a),
3.89 (3H, s, 3-OCH;), 3.88 (3H, s, 3'-OCHj;), 3.86
(1H, m, H-9'B), 3.12 (1H, dd, J = 13.7, 4.0 Hz, H-7'a),
2.96 (2H, m, H-7), 2.92 (1H, m, H-8'), 2.66 (1H, dd,
J = 13.7, 11.6 Hz, H-7B); “C-NMR (150 MHz,
CDCls) d: 178.0 (C-9), 146.9 (C-3), 146.7 (C-3),
145.4 (C-4), 144.7 (C-4"), 129.7 (C-1"), 124.8 (C-1),
123.5 (C-6"), 121.2 (C-6), 114.7 (C-5"), 114.5 (C-5),
112.9 (C-2"), 110.9 (C-2), 75.9 (C-8), 69.5 (C-9'), 56.1
(3-OCH3), 56.1 (3'-OCH3), 48.2 (C-8'), 38.4 (C-7),
32.2(C-7"). Lh -5 scmrafoE —s' ), ke
&Y 6 AR EW A H TG,

a7 eEHRE & (FED, ESI-MS m/z:
373 [M—H] . 'H-NMR (600 MHz, CDCl;) J: 6.86
(1H, d, J = 8.1 Hz, H-5), 6.78 (1H, d, J = 8.0 Hz,
H-5"), 6.72 (1H, dd, J = 8.1, 1.7 Hz, H-6), 6.67 (1H, d,
J=1.7 Hz, H-2), 6.60 (2H, m, H-2', 6"), 4.63 (1H, d,

J=6.7Hz, H-7"), 3.96 (1H, dd, J = 9.3, 6.8 Hz, H-9"),
3.92 (1H, t, J = 8.2 Hz, H-9'), 3.85 (3H, s, 3'-OCH3),
3.82 (3H, s, 3-OCHj3), 3.01 (1H, dd, J = 15.6, 7.8 Hz,
H-7), 2.92 (2H, m, H-8, 8'), 2.60 (1H, td, J = 14.6, 6.2
Hz, H-7); “C-NMR (150 MHz, CDCls) d: 179.3
(C-9), 146.9 (C-3'), 146.7 (C-3), 145.8 (C-4"), 144.6
(C-4), 133.5 (C-1"), 129.6 (C-1), 122.7 (C-6), 118.9
(C-6"), 114.5 (C-5), 114.1 (C-5"), 112.0 (C-2), 108.3
(C-2"), 75.5 (C-7"), 68.6 (C-9'), 56.0 (3-OCHj3), 55.9
(3'-OCHj3), 45.2 (C-8"), 43.9 (C-8), 35.2 (C-7). LA - %k
o5 cHiiE— 8, WS Am T N (795
PONRE

&Y 8: ARG & (B, ESI-MS m/z:
373 [M—H] . 'H-NMR (600 MHz, CDCl3) : 6.82
(1H, d, J = 7.9 Hz, H-5), 6.77 (1H, d, J = 7.9 Hz,
H-5"), 6.62 (1H, d, J = 8.1 Hz, H-6), 6.55 (1H, s, H-2),
6.48 (1H, d, J=7.9 Hz, H-6'), 6.43 (1H, s, H-2'), 4.43
(1H, dd, J = 9.5, 5.5 Hz, H-9'), 438 (1H, d, J = 7.8
Hz, H-7'), 4.18 (1H, t, J = 8.0 Hz, H-9"), 3.79 (3H, s,
3-OCHj3), 3.76 (3H, s, 3-OCH3), 2.78 (1H, dd, J =
14.0, 5.0 Hz, H-7), 2.71 (1H, dd, J = 14.0, 8.2 Hz,
H-7), 2.62 (1H, dd, J = 12.0, 5.8 Hz, H-8'), 2.51 (1H,
m, H-8'); C-NMR (150 MHz, CDCl;) 6: 179.1 (C-9),
147.0 (C-3"), 146.8 (C-3), 145.8 (C-4'), 144.6 (C-4),
133.6 (C-1"), 129.5 (C-1), 122.2 (C-6), 119.4 (C-6"),
114.2 (C-5), 114.0 (C-5"), 111.2 (C-2), 108.0 (C-2"),
746 (C-7), 68.6 (C-9'), 55.8 (3-OCH;3), 55.8
(3'-OCHj), 46.2 (C-8'), 44.0 (C-8), 35.1 (C-7). LA %k
a5 ks — 5, W% ERE 8 N (TR-B
PINEER

e 9: TEEHRG & (FED, ESI-MS m/z:
387 [M—H] . 'H-NMR (600 MHz, DMSO-dj) 6: 6.85
(1H, d, J=8.2 Hz, H-5), 6.83 (1H, d, J= 1.6 Hz, H-2),
6.75 (1H, dd, J = 8.2, 1.6 Hz, H-6), 6.59 (1H, d, J =
8.0 Hz, H-5"), 6.52 (1H, d, J = 1.8 Hz, H-2"), 6.39 (1H,
dd, J = 8.0, 1.7 Hz, H-6'), 4.58 (1H, d, J = 5.2 Hz,
H-7'), 3.99 (2H, m, H-9"), 3.73 (3H, s, 4-OCHj), 3.70
(3H, s, 3-OCH3), 3.66 (3H, s, 3-OCH3), 2.78 (2H, m,
H-8, 8"), 2.58 (1H, dd, J = 12.4, 7.7 Hz, H-7), 2.52
(1H, dd, J=13.4, 6.3 Hz, H-7); "C-NMR (150 MHz,
DMSO-dg) d: 178.9 (C-9), 148.5 (C-4'), 147.8 (C-4),
147.2 (C-3), 145.1 (C-3"), 135.5 (C-1'), 128.5 (C-1),
121.7 (C-6), 117.9 (C-6"), 115.1 (C-5), 113.4 (C-2),
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111.3 (C-5'), 109.7 (C-2"), 72.3 (C-7), 68.4 (C-9"),
55.5 (3'-OCH3), 55.4 (4'-OCHj3), 55.3 (3-OCHjs), 44.8
(C-8), 42.3 (C-8'), 34.4 (C-7). LA_E-H¥E 5 ChkikiE
— g 20 sk A 9 9 (7'S)-hydroxy-
arctigenin.

AW 10: ToEER G CRED, ESI-MS m/z:
361 [M—H] . "H-NMR (600 MHz, DMSO-dj) 6: 8.61
(2H, s, 4, 4-0OH), 6.63 (4H, m, H-5, 5', 2, 2'), 6.50
(2H, d, J = 7.7 Hz, H-6, 6'), 4.53 (2H, brs, 9, 9'-OH),
3.68 (6H, s, 3, 3'-OCHj3), 3.39 (4H, m, H-9, 9"), 2.50
(4H, m, H-7, 7), 1.82 (2H, m, H-8, 8'); *C-NMR (150
MHz, DMSO-ds) 6: 147.3 (C-3, 3'), 144.3 (C-4, 4'),
132.3 (C-1, 1), 121.2 (C-6, 6"), 115.1 (C-5, 5'), 112.9
(C-2, 2'), 60.3 (C-9, 9", 55.5 (3, 3-OCHj), 42.5 (C-8,
8'), 34.0 (C-7, 7). LA L%t 5 scmripE —s7, %
HEAEY) 10 NIFH 73 R IR .

&) 11: TEERRS & (B, ESI-MS m/z:
441 [M+Na]". 'H-NMR (600 MHz, CDCl5) J: 6.79
(1H, d, J = 1.9 Hz, H-2), 6.77 (1H, s, H-5), 6.76 (1H,
s, H-5"), 6.70 (1H, dd, J = 8.2, 1.9 Hz, H-6), 6.68 (1H,
dd, J = 8.3, 2.1 Hz, H-6'), 6.37 (1H, d, J = 2.0 Hz,
H-2'), 5.48 (1H, d, J = 8.9 Hz, H-7"), 3.87 (1H, m,
H-9'), 3.84 (3H, s, 3-OCH3), 3.83 (6H, s, 4, 4-OCHj),
3.74 (1H, m, H-9'), 3.69 (3H, s, 3'-OCHj3), 3.25 (1H,
d, J = 13.5 Hz, H-7), 3.06 (1H, d, J*135Hz H-7),
2.77 (1H, brs, 9'-OH), 2.32 (1H, m, H-8'); "C-NMR
(150 MHz, CDCl3) 6: 177.3 (C-9), 149.6 (C-3"), 149.5
(C-4"), 149.2 (C-3), 148.5 (C-4), 130.2 (C-1), 127.0
(C-1), 123.0 (C-6), 119.1 (C-6), 113.5 (C-2), 111.3
(C-5), 111.0 (C-5"), 108.5 (C-2"), 80.4 (C-7), 79.2
(C-8), 58.8 (C-9"), 56.1 (4, 4-OCHj3), 55.9 (3-OCHj),
55.9 (3'-OCHj3), 50.2 (C-8"), 42.7 (C-7). LA LIRS
ScikAboE —E ", WA 11 N 4.4'-di-O-
methylcephafortin A

G 12: TosHIRES & (FFEE), ESI-MS m/z:
403 [M—H] . '"H-NMR (600 MHz, DMSO-ds) J: 8.95
(1H, brs, 8-OH), 6.84 (1H, d, J = 8.2 Hz, H-5"), 6.79
(1H, d, J = 1.6 Hz, H-2), 6.70 (1H, J = 8.1 Hz, H-5),
6.65 (2H, m, H-6, 6'), 6.27 (1H, d, J = 1.8 Hz, H-2"),
498 (1H, d, J=9.3 Hz, H-7"), 3.78 (1H, dd, J = 11.1,
7.8 Hz, H-9'a), 3.71 (3H, s, 3-OCHj3), 3.68 (3H, s,
4'-OCHs), 3.52 (3H, s, 3'-OCH3), 3.32 (1H, dd, J =
11.3, 5.1 Hz, H-9'B), 3.13 (1H, d, J = 13.1 Hz, H-7p),

2.91 (1H, d, J = 13.1 Hz, H-7a), 2.30 (1H, m, H-8');
BC-NMR (150 MHz, DMSO-dq) d: 177.3 (C-9), 149.0
(C-4'), 148.8 (C-3'), 147.2 (C-3), 145.4 (C-4), 131.0
(C-1"), 126.0 (C-1), 123.1 (C-6), 119.6 (C-6"), 115.3
(C-5), 114.9 (C-2), 111.2 (C-5'), 109.0 (C-2), 80.7
(C-7), 774 (C-8), 56.6 (C-9'), 55.5 (3-OCHs3), 55.5
(3'-OCHj3), 55.1 (4-OCHs), 49.9 (C-8), 41.0 (C-7). LA
RO S ScEkIRE -, stk a 12 8
5-(3" 4" AR S IR IE)-3- R B 3-(4- R A 3 AR
FEARIE)-4-2 I 3 AR IR -2- i

W& 13: TLOEHIRSS i (FEE), ESI-MS m/z:
355 [M+Na]". 'H-NMR (600 MHz, DMSO-d;)
8.98 (1H, s, 4-OH), 6.89 (2H, s, H-2, 5), 6.74 (2H, s,
H-6, 6'), 6.56 (1H, s, H-3"), 5.38 (1H, d, J = 6.4 Hz,
H-7), 4.97 (1H, s, 9-OH), 3.74 (3H, s, 3-OCHj3), 3.73
(1H, m, H-9), 3.72 (3H, s, 1-OCH3), 3.68 (3H, m,
H-9), 3.68 (3H, s, 2’-OCH3), 3.59 (1H, m, H-8);
BC-NMR (150 MHz, DMSO-dg) &: 153.5 (C-4),
149.6 (C-2'), 147.5 (C-3), 146.2 (C-4), 143.0 (C-1"),
132.9 (C-1), 118.3 (C-2), 117.9 (C-5"), 115.3 (C-5),
110.1 (C-6), 110.0 (C-6"), 95.1 (C-3"), 86.9 (C-7), 63.4
(C-9), 56.6 (1'-OCH3), 55.7 (2-OCHj3), 55.6
(3-OCH3), 53.2 (C-8). LA ¥ 5 cihiis — 5",
W AW 13 24 cephafortin B

&) 14: %@/EW(% (H ), ESI-MS m/z:
383 [M+Na]". 'H-NMR (600 MHz, DMSO-d)
6.91 (1H, s, H-2), 6.76 (2H, m, H-5, 6), 6.69 (1H, m,
H-2', 6'), 5.39 (1H, d, J = 6.7 Hz, H-7), 5.01 (1H, brs,
9'-OH), 4.46 (1H, brs, 9-OH), 3.76 (3H, s, 3'-OCHj),
3.73 (3H, s, 3-OCHs3), 3.68 (1H, dd, J = 10.7, 5.5 Hz,
H-90), 3.60 (1H, dd, J = 10.0, 6.9 Hz, H-9p), 3.42
(3H, m, H-9', 8), 2.53 (2H, t, J = 7.7 Hz, H-7"), 1.68
(2H, m, H-8"); "C-NMR (150 MHz, DMSO-d)
147.6 (C-3), 146.4 (C-4'), 145.6 (C-4), 143.4 (C-3),
135.1 (C-1'), 132.5 (C-1), 129.1 (C-5'), 118.5 (C-6),
116.5 (C-6'), 115.3 (C-5), 112.4 (C-2'), 110.3 (C-2),
86.9 (C-7), 63.1 (C-9), 60.2 (C-9), 55.7 (3'-OCHj3),
55.6 (3-OCHj), 53.3 (C-8), 34.8 (C-8), 36.1 (C-7"). LA
¥l S kR E— Y, S A 14 N
AFRE mEIARERE,

&M 15: TLEEHIR & (REE, ESI-MS m/z:
401 [M+Na]*. 'H-NMR (600 MHz, DMSO-ds) &:
8.75 (1H, s, 4-OH), 6.98 (1H, d, J = 1.8 Hz, H-2'),
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6.85 (1H, d, J = 8.1 Hz, H-5'), 6.76 (1H, dd, J = 8.0,
1.8 Hz, H-6), 6.74 (1H, d, J = 1.8 Hz, H-2), 6.67 (1H,
d, J = 8.0 Hz, H-5), 6.62 (1H, dd, J = 8.1, 1.8 Hz,
H-6'), 5.27 (1H, d, J = 4.8 Hz, 7-OH), 4.70 (1H, t-like,
J =428 Hz, H-7), 4.55 (1H, t, J= 5.7 Hz, 9'-OH), 4.44
(1H, t, J = 5.1 Hz, 9-OH), 4.22 (1H, q, J = 4.4 Hz,
H-8), 3.72 (3H, s, 3-OCHj3), 3.69 (3H, s, 3'-OCH;),
3.60 (1H, m, H-9a), 3.54 (1H, m, H-9B), 3.38 (2H, m,
H-9"), 2.50 (2H, m, H-7'), 1.67 (2H, m, H-8');
BC-NMR (150 MHz, DMSO-ds) 6: 149.6 (C-3'),
147.0 (C-3), 146.0 (C-4), 145.4 (C-4"), 135.1 (C-1"),
133.4 (C-1), 120.1 (C-6), 119.5 (C-6), 116.1 (C-5"),
114.6 (C-2'), 112.9 (C-2), 111.4 (C-5), 84.0 (C-8), 71.7
(C-7), 60.2 (C-9), 60.1 (C-9"), 55.6 (3'-OCHj3), 55.5
(3-OCH3), 34.5 (C-8"), 31.3 (C-7") LA %dE 5 ik
B2, BIHIE R CD ik AE 235 nm £
1E Cotton 28, 5 CifIkiE —5(™, # b
Y154 TR,85-4,7,9,9"- VU2 5:-3,3'- - H 54 2E-8-0-4'-
AN

&Y 16: LEOEIRG: i (I, ESI-MS m/z:
401 [M+Na]". 'H-NMR (600 MHz, DMSO-ds) o:
8.78 (1H, s, 4-OH), 6.97 (1H, d, J = 1.6 Hz, H-2"),
6.90 (1H, d, J= 8.1 Hz, H-5"), 6.78 (1H, d, J= 1.9 Hz,
H-2), 6.76 (1H, dd, J = 8.1, 1.9 Hz, H-6), 6.67 (1H, d,
J = 8.1 Hz, H-5), 6.64 (1H, dd, J = 8.1, 1.6 Hz, H-6"),
5.21 (1H, brs, 7-OH), 4.70 (1H, d, J = 4.6 Hz, H-7),
4.60 (1H, brs, 9'-OH), 4.44 (1H, brs, 9-OH), 4.16 (1H,
q, J = 4.4 Hz, H-8), 3.75 (3H, s, 3'-OCHs), 3.72 (3H,
s, 3-OCH3), 3.56 (1H, dd, J = 11.4, 3.6 Hz, H-9q),
3.22 (1H, q, J = 6.3 Hz, H-9p), 3.40 (2H, t, J= 6.3 Hz,
H-9)), 2.52 (2H, t, J = 7.7 Hz, H-7"), 1.68 (2H, m,
H-8"): "“C-NMR (150 MHz, DMSO-dg) &: 149.5
(C-3"), 147.0 (C-3), 146.3 (C-4), 145.4 (C-4"), 135.2
(C-1"), 133.0 (C-1), 120.1 (C-6'), 119.0 (C-6), 116.0
(C-5"), 114.7 (C-2"), 112.8 (C-2), 111.0 (C-5), 84.8
(C-8), 71.0 (C-7), 60.2 (C-9), 60.1 (C-9), 55.6
(3'-OCHj3), 55.4 (3-OCH3), 34.5 (C-8"), 31.3 (C-7"). LA
RS SclRaRaE 8PN, I E R CD Y
235 nm ZILH K Cotton RN, 5 30ik#kiE —*,
% e & 16 N TR,8R-4,7,9,9' -T2 %E-3,3- — H
AFE-8-O-4-Hi KR E .

B 17: Ttk HIRES i (FFEE), ESI-MS m/z:
343 [M+Na]". 'H-NMR (600 MHz, DMSO-dg)

8.62 (2H, m, 4, 4’-OH), 6.62 (1H, overlapped, H-2),
6.61 (1H, d, J= 8.1 Hz, H-5), 6.59 (1H, d, /= 1.7 Hz,
H-2"), 6.58 (1H, d, J = 8.2 Hz, H-5"), 6.54 (1H, dd, J =

8.3, 1.4 Hz, H-6), 6.47 (1H, dd, J = 8.1, 1.7 Hz, H-6),

490 (1H, d, J = 3.6 Hz, 9'-OH), 4.80 (1H, t, J = 4.1

Hz, H-7), 4.40 (1H, brs, 9-OH), 3.66 (1H, m, H-9a),

3.64 (3H, s, 3-OCHj), 3.60 (3H, s, 3'-OCHj;), 3.45

(1H, dd, J=9.3, 7.2 Hz, H-9p), 2.72 (1H, dd, /= 12.2,

6.7 Hz, H-8); C-NMR (150 MHz, DMSO-d;) 6

146.8 (C-3), 146.6 (C-3'), 144.9 (C-4), 144.7 (C-4'),

136.0 (C-1), 131.5 (C-1"), 121.8 (C-6'), 118.7 (C-6),

114.6 (C-5), 114.5 (C-5"), 113.9 (C-2"), 110.7 (C-2),

72.4 (C-7), 62.7 (C-9), 62.7 (C-9), 55.6 (C-8), 55.4

(3-OCHj3), 55.2 (3'-OCH3). LA L%ds 5 ClikkiE —

H, WA 17 N threo-1,2-X (4-F53E-3-

F AR 2R )-1,3-TA %,

SE Ik

(11 AAY. PEEYE M) st Bz, 1978.

2] ARG, TR M) Rl R
#t, 1999.

31 (%A=, srih =R R K AEYRE TERE T [D].
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[J]. Tetrahedron Lett, 1970, 11(11): 815-818.
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