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A new sesquiterpene from the leaves of Cornus officinalis and their
potential neuroprotective activities
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Abstract: Five sesquiterpenoids were isolated from a 50% acetone extract of Cornus officinalis leaves, a
traditional non-medicinal part of Cornus officinalis, using modern column chromatographic techniques such as
macroporous adsorbent resins colum, silica gel colum, chromatography gel colum and semi-preparative liquid
chromatography techniques. Their structures were identified by modern wave spectroscopy techniques and
electronic circular dichroism (ECD) and assigned as cornurtone A (1), cornucadinoside B (2), lacinilene C (3), 3,12-
dihydroxycadalene (4), cornucadinoside C (5). Compound 1 was new compound and compounds 2—-5 were first

isolated from leaves of Cornus officinalis. Compounds 2 and 3 had potential neuroprotective activities.
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R REAT BRI, I AR R S ML A, 73N
111 2 868 EF A (1)~ cornucadinoside B (2)-lacinilene C
(3). 3, 12-dihydroxycadalene (4). cornucadinoside C (5),
St E . Hrb a1 e E Y, k& 2~5
NE RN LZR B o 345 21, L&Y 1~5 BE4T
APys s 75 NO 21 453 403 1) LR 47 F FH i ik, 45 2R B
AW 2 A1 35 AR, .o 175 5 NO 20 JI 53 40 4t i vi% 7 55 3%
P, EC, 52 N1 22.7.40.6 umol-L™, 1l € 85 #%
TR HE— DT RN B85E 1 V) ik ai .

FER518
1 ZHHEE

Em1, At E MR, 5% T TE N
K5 . [a]? -45.127 (¢ 0.01, CH,OH); HR-ESI-MS
m/z 431.167 9 [M+Na]" (caled. for C,,H,;O,Na), #fi i&
AW 5> F RN C,H, 0,0 LLANETE A7 7F F
(2 968 cm™) I HEHE (1 660 cm™) 25 45 4F W g % . 7E
'"H NMR (500 MHz, CD,0D) H, fik3% 75 % [X 1 6,, 7.50
(1H, 5)~7.48 (1H, 5).5.97 (IH, s) =4 FH FE 5. I,
5.05 (1H, d, J = 7.3 Hz) 45 % 6, 3.88 (1H, dd, J = 12.1,
2.0 Hz), 3.73 (1H, dd, J = 12.1, 4.6 Hz) LA 2 6, 3.27~
3.75 (4H, m) HEW &5 ¥ o A7 TE — AN B RE I 250 B
AR Hoom A B A% BT = 7.3 He, B @A PN B.
S8 TR K M, T A R 2T R 1) 2 o K TR R D- A A RE (¢, =
18.3 min). PRIz 4k, fE® X 6, 2.32 (3H, s), 1.47
(3H, s), 1.29 (3H, d, J= 6.7 Hz), 1.26 (3H, d, J= 6.7 Hz)
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Figure 1 Chemical structures of compounds 1-5
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Figure 2

(125 MHz, CD,0D) H 3t & /R 21 M (5 5, H 6,
206.9 A IR B BB AE T, 8 N AMAEKAS T (6, 164.9,
158.6, 147.8, 129.0, 128.0, 124.1, 117.3, 113.0), — 41 %
HPEIRIS 5 (0. 101.9, 78.2,77.5,74.9, 71.1, 62.4), 4 I
R 5 5 (0. 16.4, 22.3, 22.6, 32.8). £ HMBC i
i, 8, 3.28 (1H, s) 56, 22.3, 22.6, 117.3, 124.1, 164.9
HARBEMKRR, #2750, 3.28/30.1 Ik H & B 45
FIH C-7 (6. 164.9) i1 | 6, 5.97 5 6. 22.3, 30.3, 77.3,
124.5, 147.8, 164.9, 206.9 K H i FEAH K K &K, 6, 1.47
56.77.5,147.8,207.3 RHZEMRKKR, IR LE
AN TCHE 450 B AR 6, 5.05 5 5. 158.8 A
A FEAH DG OC B, BN ) W R T A B A C-3
P bo LR DL RS B AT DLHED Ak A 4 1 0 TH 45
F, e EHMBC MR R WL 2.

Nt — SR A LR, e T H
ECD i (K 3), K I [B3LYP/6-31G (d), MeOH] /K *F-
I TDDFT ikt 5. @l BT 5 ECD, 24 C-10
KA R AL, 4b A B 1 5 ECD % 5 52 b il ik
B —g, e a1k, A0k
NMR 5 53 4T, B 5 A0 6400 00 5 46 S 80 R 65 21 s o
B EY . 2R E P A SCERY, SR I AH GRS, ) E Ak
GEYNHNAEY, 2 NILZE TR A HNMR L
IR 1,

2 EYHERKEE

FRECIE &0 1 (2.3 mg), I 2 mol-L™" HC1 ¥ ¥
2 mL, 3 [, 80 °C/KIR N 3 h, B B A, BIWKAR T
BEdh . RJEINNZELEK (2 mL), INNZEAR TR 2.1 2.1
U3 IR, IR, K H OB 3% 4 4, 4

The structure and the key HMBC (H—C) correlations of compound 1
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g = Experimental ECD spectrum of 1

k) = Calculated ECD spectrum of 1
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Figure 3 Experimental and calculated electronic circular dichroism

(ECD) spectra of compound 1

Table 1 'H NMR and “C NMR spectral data of compound 1
(500 MHz/125 MHz, CD,0D)
No. oy 0. | No. oy O
1 - 128.0 | 12 1.26 (3H,d,J=6.7 Hz) 22.3
2 748 (1H,s) 113.0 | 13 1.29 (3H,d,J=6.7 Hz) 22.6
3 - 158.6 | 14 1.47 3H, s) 32.8
4 - 147.6 | 15 2.32 (3H, s) 16.3
5 7.50(1H,s) 129.0 | 1" 5.05(1H,d,J=7.3 Hz) 101.9
6 - 124.1 | 2’ 74.9
7 - 164.9 | 3’ 78.1
8 5.97(1H,s) 1173 | 4 3.27-3.75 (4H, m) 711
9 - 206.9 | 5’ 78.2
10 - 77.5 | 6' 3.88(1H,dd,J=12.1,2.0 Hz) 62.4
3.73 (1H, dd, J=12.1, 4.6 Hz)
11 328 (1H,s) 30.1

% {4 ~: Chiralpak AD-H & 1% 4 (250 mm x 4.6 mm),
1E Okt - 4B - =9 G BR (7502502 0.25) 4 ¥ 3)) #H
(0.5 mL-min™), Z& & 6 HUR A 25 (ELSD, i385 i E
NT75 °C, SR E 137 20.0 psi, AR N 30 °C) AL AW
1K S = AT 43 M7, a3 b B AH RV A 26 #F R D-
AT 5 R A o 7K VR 1 O B IR T, R R B I ] — 3
(t, = 18.3 min), #f & 1k &) 1 0 B & %5 %) B% N D-7
T
3 MEERPEN

KA MTT AL A VI AR 06 M B AT i, 5
IE 5 A, AB,, o 15578 4 41 i 35 77 &8 3 PR AR (P <
0.01), 7£ 10 pmol L WK B N, AL &7 2 M1 3 X AB,s s 5
5N 4 A1 1 40 P vE ) W S L A 1,45 F
AR VEPE. 20E, &2 F 31 EC,, H 7 7 N:
22.7.40.6 pmol-L™,

SCIGER Sy

Wit 4R (Bruker AVANCE 1T 500) 1755 43 3% 5
X (Bruker maxis HD %! & 47 i [1]), 48 [F 47 & 5 A
F]; OSB-2000 B e #% 78 KA N-1111 24 4 VR 7K 478 24 3%
B ANVP-1000 B4 R% I B 25 42, R AR A R A
F]; LC-52 B i) % w1 AR A B35 O UV-200 B4 48 4b
or 2, A6 5t 22 B A B 5 s FORA kORI 28 kOt

il 8 (36 E 2R A ).

& % # 3 k] : Sephadex LH-20 (GE Pharmacia
Biotech, 2% [H); Diaion HP-20 1 MCI Gel CHP-20 (=%
2 E], HAR); Toyopearl HW-40 (TOSON, HAY); ODS
(40~60 um) F1 YMC-Pack ODS-A i (250 mm x
20 mm, 5 pm, HAYMC A R A #]).

FARE (il al, RESUE =R F AR AR, &

i (Fa i 4l FHTAR I I ST 36 [ R A BR A W) 5
BT PR E T R L R L AU e AL 2R 2
B CBE R o i all (CREEE F A6 X5 A R A A,
NO /IS B /N B 5T 40 B (HTX1877) W JkR: 28 4 B
(RYI) H R A B i 425 2 7)); DMEM
1% 9% 5 (Gibeo Invitrogen, 2082064); 2 % H & & (it
50 A6920). HE H R (k5 S8290) Ml MTT (#it 5 :
M8180, 4l fE > 98%) I H T AL i E K E R AR A
H5 AB,s s (15 P14872) M KT B AR TAEY TRA
PR 2 w5 PBS 2% vP ¥ (3K B : KH,PO, 2 mmol-L",
Na,HPO,-12H,0 8 mmol-L".NaCl 136.0 mmol-L"'.KCl
2.6 mmol-L™") Jr 5 SE46 it FH Z8 18K S B 4K , 35 9 5k
W= A

LUy 24 B SR B TR R 4 R B T P e R P LL B
FhiE S, BT, 2 P . 28T R R 2 K EE U I 8
%5 NI ZR BB} (Cornaceae) Ll 2K 84 J& (Cornus) Ll 2E
B4 (Cornus officinalis Sieb. et Zucc) fH 4 1) T, &
FERE i (NO.20180907) 7 58 T~ T0] B H 125 24 K 2 2 ¢ e
TFA TR AW OIS 2 B st = .

1 RIS

BTz gamt 10 ke, ¥ )5, R EE FHL
W B, FEBUA A 50% AR, $EE3 TR, 4 $E EL
785y, PEVRUTRE 1R I UE, R U 4 19 B S FR EUY
(2.4 kg). SIRE KB, 1% BB AE R A5 5
BEATACHL, 152 B EAL (50.2 g) IRIETERY AR &
BE AL (255.0 g) AR ME Lo L IR T BB AL (334.0 g)
i RARNE B BRI AL (1.71 kg)o

IE T REFBAL (334.0 g) MI/KIEME 78 0 P 4, ALV
fig 7847, b Diaion HP-20 K FLWK B 46 A AT 2335, 4K 2k F
7K < 10%+20%+30%- 50%- 70%-95% ] 2. FE - /K & 4t i
A7 16 B R ., 5 0 0 B0 R 28 Rk R VR 4, VA VR T, 49
B 7K P Bt 41 4 Fr. 1 (20.4 g)« 10% £ % % i 28 43 Fr. 2
(26.7 2)~20% B BE 24 53 Fr. 3 (63.2 2)+30% . Pk
W40 43 Fr. 4 (52.6 2)~50% LBEVERE 4 4) Fr. 5 (72.7 g)-
70% £ W W i 4143 Fr. 6 (79.1 )~ 95% £ W5 35 i 41 73
Fr. 7 (19.0 g). Fr. 3 = Toyopear HW-40C #t /I #%, DL H
BE—7K (0:100.10:90.20:80.30:70.100:0) A & ¥ ik,
5 3] 10 /> 4 %) Fr.3-1~Fr. 3-10. Fr. 3-3 (109 g) L
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Sephadex &t % (i 4%, DLH EE-7K (5:95~50:50) 16 &
VEB 2 B 15 3 6 415y (Fr.3-3-1~Fr. 3-3-6), Fr. 3-3-1
(57.4 mg) £ HPLC il % AR 7> AR B 57 5 (L -
/K 14:86, t, = 16.6 min, 11.5 mg). Fr. 3-3-2 (2.9 g) L
ODS S Ak AE, FEE—7K (5:95~50:50) B & 1 it 45
3|4 N5 (Fr.3-3-2-1~Fr. 3-3-2-4), H: 1 Fr. 3-3-2-2
(28.3 mg) & HPLC il & AR 7> B3 B &1 (L -
/K 15:85, t, = 18.6 min, 5.8 mg), 2 (LME-/K 17:83, ¢, =
20.9 min, 8.9 mg); Fr. 3-3-2-3 £ HPLC | % M1 73 B 45
B &M 3 (L H5-7K 22178, 1, = 23.6 min, 4.6 mg), 4
(&JE-7K19:81, ¢, = 20.5 min, 9.7 mg).
2 HHEE

W&, AT E R AR, 5% T . 75
Wifle [aly —45.127 (¢ 0.01, CH,0H); HR-ESI-MS m/z
431.167 9 [M+Na]" (calcd. for C, H,,O,Na), 1k &1 114>
+ XN C, H,,0pc ECD G HE /R 7E 212 nm b B A —
/™ 1E Cotton X N, £E 330 nm 4b B 5 — 4~ 1 Cotton 2L
N ; UV (CH,OH) 1__ (loge): 205 (8.27), 220 (5.44), 247
(5.07), 330 (3.01); IR (iTR) v, cm™ 3 391, 2 968,
2926, 1660, 1559, 1 076 %W U5, "H NMR (500 MHz,
CD,0D) #11"°C NMR (125 MHz, CD,0D) L% 1.

&2, BB EIEKH K, 'HNMR (500 MHz,
CD,0D) §,: 7.52 (1H, s, H-2), 7.76 (1H, s, H-5), 3.50
(1H, m, H-11), 1.34 (3H, d, J = 6.4 Hz, H-12), 1.32 (3H,
d, J = 6.4 Hz, H-13), 2.40 (3H, s, H-14), 2.42 (3H, s, H-
15), 5.05 (1H, d, J = 7.6 Hz, H-1"), 3.39~3.70 (4H, m,
H-2'~H-5"), 3.95 (1H, dd, J = 12.1, 2.3 Hz, H-6'a), 3.74
(1H, dd, J = 12.1, 6.5 Hz, H-6'b); °C NMR (125 MHz,
CD,0D) d.: 122.3 (C-1), 107.8 (C-2), 156.1 (C-3), 125.5
(C-4), 125.7 (C-5), 136.1 (C-6), 144.0 (C-7), 113.6 (C-
8), 152.7 (C-9), 113.2 (C-10), 29.3 (C-11), 24.0 (C-12),
24.0 (C-13), 10.8 (C-14), 17.2 (C-15), 102.8 (C-1"), 75.1
(C-2"), 78.4 (C-3"), 71.6 (C-4"), 78.5 (C-5"), 62.7 (C-6').
DA NMR 4 73 3 45 6 2 % SR, e L S
25 ¥ cornucadinoside B o

&9 3, AEK A, 'HNMR (500 MHz, DMSO-
d) d,: 7.15 (1H, s, H-2), 7.38 (1H, s, H-5), 5.77 (1H, s,
H-8), 3.22 (1H, m, H-11), 1.17 (3H, t, J = 7.1 Hz, H-12),
1.32 (3H, t, J = 7.1 Hz, H-13), 2.13 (3H, s, H-14), 1.28
(3H, s, H-15); "C NMR (125 MHz, DMSO-d,) .: 119.7
(C-1), 112.4 (C-2), 157.3 (C-3), 122.5 (C-4), 127.6 (C-
5), 146.9 (C-6), 162.1 (C-7), 115.0 (C-8), 204.0 (C-9),
75.4 (C-10), 28.1 (C-11), 22.1 (C-12), 21.8 (C-13), 28.1
(C-14), 15.7 (C-15). % Lg56 ks, e iz &
W) 45 #4924 lacinilene Co

th&¥4, AEF AR, '"HNMR (500 MHz, DMSO-
d) d,: 722 (1H, s, H-2), 7.87 (1H, s, H-5), 7.02 (1H, d,
J =17.3 Hz, H-8), 7.11 (1H, d, J = 7.3 Hz, H-9), 3.68
(1H, m, H-11), 3.84 (1H, dd, J = 10.6, 5.0 Hz, H-12a),
3.54 (1H, dd, J = 10.6, 8.4 Hz, H-12b), 1.38 (3H, d, J =
6.8 Hz, H-13), 2.52 (3H, s, H-14), 2.32 (3H, s, H-15);
“C NMR (125 MHz, DMSO-d,) 6.: 127.0 (C-1), 105.9
(C-2), 154.1 (C-3), 133.6 (C-4), 125.6 (C-5), 126.6 (C-
6), 137.5 (C-7), 119.7 (C-8), 124.8 (C-9), 130.3 (C-10),
36.6 (C-11), 67.9 (C-12), 17.4 (C-13), 18.6 (C-14), 16.2
(C-15). L ENMR AR 317, 456 275 SCk", i e 1%
W& YN 3,12-dihydroxycadalene

&S, FEK A, 'H NMR (500 MHz, CD,0OD)
8,: 7.74 (1H, s, H-5), 7.18 (1H, d, J = 7.2 Hz, H-8), 7.10
(1H, d, J = 7.2 Hz, H-9), 3.62 (1H, m, H-11), 1.34 (3H,
d, J = 6.5 Hz, H-12), 1.32 (3H, d, J = 6.5 Hz, H-13),
2.49 (3H, s, H-14), 2.91 (3H, s, H-15), 5.71 (1H, d, J =
7.9 Hz, H-1"), 3.16~3.69 (6H, m, H-2' ~H-5"), 5.37
(1H, d, J = 7.7 Hz, H-1"), 3.16~3.69 (6H, m, H-2""~H-
5"); "C NMR (125 MHz, CD,0D) é.: 130.4 (C-1), 145.6
(C-2), 145.6 (C-3), 134.2 (C-4), 122.1 (C-5), 131.7 (C-
6), 142.6 (C-7), 121.7 (C-8), 129.5 (C-9), 133.8 (C-10),
29.6 (C-11), 24.0 (C-12), 23.9 (C-13), 25.8 (C-14), 18.6
(C-15), 102.6 (C-1"), 76.1 (C-2"), 78.2 (C-3"), 71.8 (C-
4"), 78.4 (C-5"), 62.5 (C-6"), 103.3 (C-1"), 76.1 (C-2"),
78.4 (C-3"), 72.0 (C-4"), 78.4 (C-5"), 62.6 (C-6"). %4
iof LI o i, 456 2 % SCl, etk SN
cornucadinoside C.
3 MMEFRPEREMSTGE

BB B RAT N9 4 T 37 °C /K i A a1k 2= vkk
FEAERZAS, 1000 r-min B0 5 min, 7 L35 5K 40 i 4%
AN 10% FBS ) DMEM 1 98 5 (8% 22 L vh (5 V4%
B Z N 100 u-mL™), T 5% CO, 1 37 °CHH i 15 7% #4
R I%, A5 4K 22 A7 1L 80% ~ 90% HEAT 44X

NO 41 i T 37°C 5% CO, 5 77 4 Hh 15 77 28 % B A
K, 2 W40 i %5 B O B 2= F 2% 10° 4, BE L 200 pL
B AT 96 FLAR 1, 24 h J5 43 N IE & 41 (CON). f5 7Y
H (APysssr 5 umol-L7) FIZEZ5 4 (10 pmol L' + AB,, .,
5 umol-L™"), £ 3% 24 h J5, & 4L in A MTT ¥
(5 mg'mL™) 20 pL, 4k Z2 855 3% 4 h, /N ORI B 2R,
LA DMSO 150 uL, #& % 10 min f# 3 56 4 15 f#f
FRAX 490 nm M 7E &AL BB (OD), T340 77 -

S K SR B SPSS 26.0 HEAT G it 2% 43 #T, LAY
bR UEZE (x £5) Fom. P<0.05EKRHAREMEE
7, P<0.01 RANHAWREEZER.
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