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Chemical constituents from leaves of Juglans cathayensis
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Hubei Key Laboratory of Natural Medicinal Chemistry and Resource Evaluation, Faculty of Pharmacy, Tongji Medical College
of Huazhong University of Science and Technology, Wuhan 430030, China

Abstract: Objective To study the chemical constituents from the leaves of Juglans cathayensis. Methods The chemical
constituents were isolated by various chromatography techniques and their structures were elucidated on the basis of spectroscopic
analysis. Results Twenty-one compounds were isolated and identified as 2-(n-octacosanoxy) ethanol (1), (+)-galeon (2), jugcathnin A
(3), 2-ethoxyjuglone (4), kaempferol (5), kaempferol-3-O-glucopyranoside (6), quercetin-3-O-glucopyranoside (7), 6, 7-dihydroxy-
coumarin (8), Z-P-coumaryl-hexacosanoate (9), vanillic acid (10), caffeic acid (11), phthalic acid (12), isoselachoceric acid (13),
octacosanol (14), daturic acid 2, 3-dihydroxyopropyl (15), nonacosyl alcohol (16), pentacosane alcohol (17), octadecanoic acid (18),
hexadecanoic acid (19), B-sitoterol (20), and f-daucosterol (21), respectively. Conclusion Compound 1 is new and compounds 2—21
are isolated from the leaves of J. cathayensis for the first time.
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P RZ BRI 2007 4F 7 SR AR PR L
DX, H AR B2 A 0 T At B AT 20T 5 Ry
WERHEY BT Juglans cathayensis Dode )T
M. FPIFRA (20070701) BLARAFET-Hp RHEOR 2
[Fi) G = 27 e R AR 2 A 27 0 =
2 ERESE

FPAZ Bk (10 kg) BEIE, 95% LR 3 X,
FER 48 h, BIWEA I, JRRIEIOR ], fHHHEEY)
2 kgo EAHIRMIRE T K, KK AR, R
CFR IE TR AR AT 150 g BEPR SR
AL 60 g o RER [ STAE Rt o 2, A k-
TR e A 5- P EERREUEN, Sephadex LH-20 (%
RSy B alifh, 15 2MAEY 1 (13 mg). 2 (25 mg)-
3 (18 mg). 4 (28 mg). 5 (54 mg). 6 (11 mg).
7 (12mg). 8 (10 mg). 9 (14 mg). 10 (12 mg).
11 (15 mg). 12 (20 mg)+ 13 (9 mg). 14 (15 mg).
15 (21 mg). 16 (23 mg). 17 (16 mg). 18 (18 mg).
19 (34 mg). 20 (220 mg). 21 (140 mg).
3 HmEE

wEW 1 Atkk, SETFEN . FEE. mp
77~78 ‘C.o IRvee (cm ): 3 437,2 918, 2 850, 1 419,
1137, 1071. i1 HR-ESI-MS m/z: 455.481 6 [M—+H]"
(VFSMH 455.482 8) fHib&W 1 o 17Uk
C30Hs05. 'H-NMR (400 MHz, CDCl;) #&/RiZAb &
WA 3 MERW T, 07T 0w 3.79 QH, t, J =
4.4 Hz, H-2'), 3.65 2H, t, J= 4.4 Hz, H-1") L\ }% 3.64
(2H, t, J = 4.4 Hz, H-1) 4. 4 "C-NMR (100
MHz, CDCl;). DEPT. HSQC it n] Wt 5 2 AH X
(R85 3k Oc 61.9 (C-27), 63.1 (C-1"), 72.2 (C-1),
gh4 "H-"H COSY # HMBC #E #E % 4k & 9 B
4 -CH,OCH,CH,OH } . 'H-NMR it oy 1.58
(2H, m), 1.26 (50H, m), 0.89 (3H, t) g K%% flig Jij I
(K3 A B AV IV P 38 A i FR L ) 5 145 5 . PC-NMIR
W5 22.7~32.8 - KAEEH 4> 2~27 AL WE (S 5, oc
14.1 K40 28 £ FHIAES . L BA5 Bl &nizth
H ¥ h-CH,OCH,CH,OH F B R — A 27 B %
Nl keA &4 . it 'H-"H COSY. HMBC (& 1)
FTHSQC EIEIAHCER, B x &Y 2-(n-
octacosanoxy) ethanol, A—#itb &5W. HWADIN
'H-NMR F1 C-NMR St s W 1.

&9 2: ToEEHT CRED, mp 178~181 C,
[a]2 +22.5° (MeOH). '"H-NMR (400 MHz, CDCls) &
1.53~1.67 (4H, m, H-10a, 11a, 12), 1.78 (1H, m, H-10b),

” m ,
(CH2)24
HOW ™~
1 1 3 28

1 L&Y 1 BN HMBC #8X
Fig.1 Structure and key HMBC correlations of compound 1

x1 &% 18 '"H-NMR (400 MHz) #1 “C-NMR (100
MHz) #iE (CDClL)
Table 1 'H-NMR (400 MHz) and '*C-NMR (100 MHz)
data of compound 1 (CDCl)

{2A Oy dc

1 3.64 (t,J = 4.4 Hz) 722

2 1.58 (m) 32.8
3~27 1.26 (m) 22.7~31.9
28 0.89 (t) 14.1

I 3.65 (t,J = 4.4 Hz) 63.1

2 3.79 (t,J = 4.4 Hz) 61.9

1.95 (1H, m, H-11b), 2.16~2.40 (2H, m, 8-H), 2.63
(1H, m, H-13), 2.72 (1H, m, H-7), 2.83 (1H, m, H-13),
2.98 (1H, m, H-7), 3.72 (3H, s, -OMe), 5.56 (1H, d,
J = 2.0 Hz, H-6), 5.78 (1H, s, Ph-OH), 6.61 (1H, dd,
J=8.1, 1.9 Hz, H-4), 6.83 (1H, d, J = 8.1 Hz, H-3),
6.87 (1H, d, J = 2.0 Hz, H-15), 6.88 (1H, dd, J = 7.5,
2.0 Hz, H-19), 7.01 (1H, d, J = 7.5 Hz, H-18);
BC-NMR (100 MHz, CDCl3) 6: 147.3 (C-1), 143.2
(C-2), 115.1 (C-3), 122.1 (C-4), 133.3 (C-5), 112.3
(C-6), 27.4 (C-7), 414 (C-8), 2104 (C-9), 46.4
(C-10), 19.1 (C-11), 27.5 (C-12), 36.0 (C-13), 140.2
(C-14), 115.1 (C-15), 152.2 (C-16), 142.8 (C-17), 124.1
(C-18), 122.1 (C-19), 56.1 (C-OMe). L Jtit¥ds
SCikkiE 2, %tk A2 A (+)-galeon.
&Y 3: Lokt PR . "TH-NMR (400 MHz,
CDCLy) 8: 6.91 (1H, d, J = 8.4 Hz, H-19), 6.82 (1H, d,
J =82 Hz, H-3), 6.69 (1H, dd, J = 8.2, 2.1 Hz, H-4),
6.59 (1H, d, J = 8.4 Hz, H-18), 5.62 (1H, s, Ph-OH),
5.57 (1H, d, J = 2.1 Hz, H-6), 3.97 (3H, s, 20-OMe),
3.94 (3H, s, 21-OMe), 3.17 (1H, m, H-13), 2.99 (1H,
m, H-7a), 2.76 (1H, m, H-7b), 2.40 (1H, m, H-13),
2.26~2.35 (2H, m, H-8), 2.08 (1H, m, H-10), 1.82
(1H, m, H-10), 1.53~1.75 (4H, m, H-11, 12);
BC-NMR (100 MHz, CDCl;) 6: 148.9 (C-1), 147.9
(C-2), 121.6 (C-3), 112.9 (C-4), 1342 (C-5), 111.8
(C-6), 27.0 (C-7), 41.1 (C-8), 210.2 (C-9), 46.1
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(C-10), 18.9 (C-11), 24.6 (C-12), 29.8 (C-13), 124.7
(C-14), 139.7 (C-15), 145.5 (C-16), 146.5 (C-17),
115.8 (C-18), 129.0 (C-19), 61.6 (2-OMe), 56.1
(16-OMe). L b ¥od 5 3cikapis — 2, Moseth
“¥1 3 4 jugeathnin A,

WA 42 30 IR AR . "TH-NMR (400 MHz,
CDCLy) d: 1.53 (3H, t, J = 7.2 Hz, -OCH,CHj3), 4.12
(2H, q, J = 7.2 Hz, -OCH,CHs), 6.09 (1H, s, H-3),
7.67 (dd, J = 7.5, 1.2 Hz, H-6), 7.59 (t, J = 7.5 Hz,
H-7), 7.29 (d, J = 7.5, 1.2 Hz, H-8); 3C-NMR (100
MHz, CDCly) &: 190.1 (C-1), 179.4 (C-4), 161.0
(C-5), 160.3 (C-2), 135.4 (C-7), 131.1 (C-9), 125.0
(C-8), 119.0 (C-10), 114.6 (C-6), 109.8 (C-3), 65.6
(C-1'), 13.9 (C-2") LA ¥t 55 Sk i — 5, %
SEALE) 4 Ky 2- LA FEHIBERE .

WEY) 5 W EERGS A, mp 267~269 C.
IRvE> (em™): 3 338, 1 660, 1 610, 1 507, 1 457,
1 383, 1 176. 'H-NMR (400 MHz, CD;0D) 4: 8.10
(2H, d, J = 8.8 Hz, H-2, 6'), 6.90 (2H, d, J = 8.8 Hz,
H-3', 5), 6.41 (1H, s, H-8), 6.19 (1H, s, H-6);
BC-NMR (100 MHz, CD;0D) &: 177.0 (C-4), 165.7
(C-7), 160.5 (C-5), 158.3 (C-4"), 158.0 (C-9), 148.1
(C-2), 137.0 (C-3), 130.7 (C-2', 6'), 123.8 (C-1'),
116.3 (C-3', 5'), 104.5 (C-10), 99.4 (C-6), 94.5 (C-8).
DU ETEER'E x e Ny e/ STIIEN R

EY 6: BEM AR A, mp276~279 C.
IR vED" (em™'): 3420, 1 661, 1608, 1507, 1362, 1 182,
1059. 'H-NMR (400 MHz, CD;OD) : 8.04 (2H, dd,
J =170, 2.0 Hz, H-2', 6'), 6.88 (2H, dd, J = 7.0, 2.0
Hz, H-3',5"), 6.42 (1H, d, J = 2.0 Hz, H-8), 6.21 (1H, d,
J = 2.0 Hz, H-6), 3.15~3.72 (5H, m, H-2"~6");
BC-NMR (100 MHz, CD;OD) &: 177.4 (C-4), 164.1
(C-7), 160.5 (C-5), 1583 (C-4"), 157.0 (C-9), 156.3
(C-2), 133.2 (C-3), 130.7 (C-2', 6), 120.8 (C-1"), 115.3
(C-3, 5'), 104.5 (C-10), 100.8 (C-1"), 98.6 (C-6), 93.6
(C-8), 77.5 (C-5"), 76.4 (C-3"), 742 (C-2"), 69.9
(C-4"), 60.8 (C-6"). LA Lttt 55 Scikdiis—50%,
KB AW 6 g1l 25 3-3-O- LI 11 BT

WEw 7: A AREE, mp269~272 C.
'H-NMR (400 MHz, CD;0D) §: 7.71 (1H, d, J = 2.0
Hz, H-2'), 7.51 (1H, dd, J = 8.4, 2.0 Hz, H-6'), 6.87
(1H, d, J = 8.4 Hz, H-5'), 6.42 (1H, d, J = 2.0 Hz,
H-8), 6.21 (1H, d, J = 2.0 Hz, H-6), 3.15~3.72 (5H,

m, H-2", 6"); "*C-NMR (100 MHz, CD;0D) &: 178.1
(C-4), 164.6 (C-7), 161.7 (C-9), 158.1 (C-2), 157.0
(C-5), 148.4 (C-4'), 144.5 (C-3"), 134.2 (C-3), 130.9
(C-1"), 121.7 (C-6'), 116.1 (C-5), 114.6 (C-2'), 104.3
(C-1'), 102.9 (C-10), 98.5 (C-6), 93.6 (C-8), 77.0
(C-5"), 76.7 (C-3"), 74.3 (C-2"), 69.3 (C-4"), 61.2
(C-6"). LA_EHs 5 ScikipiE —80°, %eth i 7
i Bz 25 -3-O-M MR T o

AW 8: Tkt EIRES i, mp 263~265 C.
'H-NMR (400 MHz, CD;0D) ¢: 7.01 (1H, d, J = 9.2
Hz, H-4), 6.16 (1H, s, H-5), 6.00 (1H, s, H-8), 5.41
(1H, d, J = 92 Hz, H-3); “C-NMR (100 MHz,
CD;0D) 6: 160.9 (C-2), 149.7 (C-7), 1483 (C-9), 143.7
(C-4), 1423 (C-6), 111.6 (C-3), 111.0 (C-5), 110.2
(C-10), 102.0 (C-8). L ¥t ek —5", %
EAE 8 6, 7- RHE G K,

& 9. AEK K. '"HINMR (400 MHz,
CsDsN) d: 7.33 (2H, d, J = 8.4 Hz, H-2', 6), 7.17 (2H,
d, J = 8.4 Hz, H-3', 5), 6.70 (1H, d, J = 11.7 Hz,
H-7'), 5.86 (1H, dt, J = 11.7, 6.4 Hz, H-8'), 5.12 (2H,
dd, J = 6.4, 0.8 Hz, H-9'), 2.40 (2H, t, J = 7.4 Hz,
H-2), 1.67 (2H, m, H-3), 1.24~1.31 (44H, br s,
H-4~25), 0.86 (3H, t, J = 6.4 Hz, H-26); "*C-NMR
(100 MHz, CsDsN) 6: 173.4 (C-1), 34.3 (C-2), 25.3
(C-3), 24.4~30.0 (C-4~23), 32.1 (C-24), 22.9
(C-25), 14.3 (C-26), 127.7 (C-1"), 130.9 (C-2'), 116.3
(C-3"), 158.8 (C-4'), 116.3 (C-5"), 130.9 (C-6"), 132.8
(C-7'), 124.0 (C-8"). LA_L-%d 5 scmkapis —a®,
W B A 9 4 Z-P-coumaryl-hexacosanoate »

&Y 10 g S, mp 215~217 C.
'H-NMR (400 MHz, CD;0D) &: 3.98 (3H, s, -OCHjs),
7.56 (1H, dd, J = 8.7, 1.8 Hz, H-6), 6.84 (1H, d, J =
8.7 Hz, H-5), 7.54 (1H, d, J = 1.8 Hz, H-2); “C-NMR
(100 MHz, CD;OD) 6: 172.5 (-COOH), 155.2 (C-4),
151.2 (C-3), 127.8 (C-1), 125.6 (C-6), 118.3 (C-5),
116.3 (C-2), 55.6 (-OCH3). LA A 5 SRR 5
A, YA A 10 S 3-FASE-4- IR,
HIEEN

WA 1. Rt s, mp 221~223 C,
EI-MS m/z: 180 [M]". 'H-NMR (400 MHz, CD;OD)
5:7.56 (1H, d, J = 16.0 Hz, H-7), 6.22 (1H, d, J = 16.0
Hz, H-8), 7.04 (1H, d, J = 2.0 Hz, H-6), 6.95 (1H, d,
J = 2.0 Hz, H-5), 6.93 (1H, t, J = 2.0 Hz, H-3);
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BC-NMR (100 MHz, CD;0D) 6: 176.2 (C-9), 114.6
(C-7), 145.6 (C-8), 1253 (C-2), 114.1 (C-3), 145.6
(C-5), 147.8 (C-6), 115.6 (C-4), 121.3 (C-1). BA_Lgi
Kb 5 SCmk AR — 2, o A 11 R .

E 12: ¥k A. 'H.NMR (400 MHz,
CD;0D) ¢: 6.80 (2H, d, J = 7.6 Hz), 7.42 (2H, d, J =
7.6 Hz). VL -3 5 ocimariE —s8", Seihaw
12 AR ZHR .

& 13 A K. '"HINMR (400 MHz,
CDCLy) 6: 2.36 (2H, t, J = 7.5 Hz, H-2), 1.65 (2H, m,
H-3), 1.26~1.30 (40H, br s, H-4~23), 0.89 (3H, t,
J=6.8 Hz, H-24). LA E¥cdf 5 scmkdpis —5M, %
BB A 13 O DUk IR -

WwEY 14: Ak A. 'H-NMR (400 MHz,
CDCls) 6: 3.64 (2H, t, J = 6.6 Hz, H-1), 1.53~1.58
(4H, m), 1.25 (48H, m, CH, X 24), 0.88 (3H, t, J = 6.8
Hz). DL Fotil s 5 scimanis — 80, wsse ik
G 14 )\l

AW 15: AR . 'TH-NMR (400 MHz,
CDCls) d: 4.18 (2H, m, H-1), 3.93 (1H, m, H-2), 3.66
(2H, m, H-3), 2.35 (2H, t, J = 7.6 Hz, H-5), 1.63 (2H,
m, H-6), 1.26~1.30 (24 H, br s, CH, X 12), 0.88 (3H,
t,J=6.8 Hz, H-20). L ¥t 55 scikfiaE — s,
Y AW 15 h TN E IR -o- S H S

& 16: kK, mp 94~95 °C, FAB-MS
miz: 424 [M]". "H-NMR (400 MHz, CDCLy) J: 3.64
(2H, t), 1.57 (2H, m), 1.25~1.36 (52H, m, CH, X 26),
0.88 (3H, t). LA_EJeileHi 5 scikapis — 8™, %
TEAAY) 16 S —+IUbilE.

WEY 17: Ak A, 'TH.NMR (400 MHz,
CDCL) &: 3.64 (2H, t), 1.25~1.59 (42H, m, CH,X21),
1.25 (48H, br s), 0.88 (3H, t). L%l 5 SCiikIRiE
—5, s A 17 O o b

AW 18: FAAER, mp71~72 C, i
fifi g Hooy 73008 CisH360,, EI-MS m/z: 284 [M]'s
'H-NMR (400 Hz, CDCl;) d: 2.33 (2H, t, J = 6.5 Hz),
1.63 (2H, m), 1.28 (28H, m, CH, X 14), 0.88 (3H, t,
J=6.5 Hz). LIyt 5 scmdrig—5e, %
WE A 18 I e .

&Y 19: Ltk d. mp 51~53 Co
IR v (em™): 3 400~2 500, 1 700, 1280, 720, 541
AMFRE EI T 0] S G 19 S IRIRIR .

&9 20: A%, mp 136~138 C, SX}
HELOT R O -2 (S I

G 21: FETEE TEA R, mp 198~201 C,
Bt IR IR S e o - S

SE K
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