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TOM TAT

THANH PHAN HOA HQC CUA LA LOAI MQC LAN TIEP

Chi Magnolia thugc ho Magnoliaceae, phan bé ¢ chau My va chau A. Nhiéu loai trong chi nay cé gié tri
chiza bénh va dwoc dia vao cdc bai thusc dan gian. Mgc lan Tiép (Magnolia tiepii) 1a mét loai dac hiru cua
Viét Nam, hién c6 rat it cac nghién cizu vé thanh phan hoé hoc. Qué trinh nghién cizu hod sinh thuc vdr da
phan ldp dwoc nam hop chat bao gom (+)-pinorecinol (1), lariciresinol (2), blumenol A (3),
dehydrovomifoliol (4) va eleutheroside B (5) tir dich chét methanol cua 14 loai Mgc lan Tiép. Cdu tric cua
cac hop char dwoc lam sang t6 bang cdc phwong phdp phdn tich phé céng huong tir (1D, 2D-NMR), pho
khoi hieong (MS), quang phé lwéng sdc tron (CD) va so sénh véi céac dir liéu phé. Pdy la cdic hop chat lan

dau tién dwoc cong bo tir loai nay.

Tur khda: Magnolia tiepii, (+)-pinorecinol, laricirecinol, blumenol A, dehydrovomifoliol, eleutheroside B.

1. INTRODUCTION

The family Magnoliaceae has over 300 species
and 17 genus. Some of the genus with well-known
include Magnolia, Liriodendron, Alcimandra,
Lirianthe, Manglietia, Michelia, Pachylarnax,
Parakmeria, Talauma, and Yulania [1]. The
Magnolia has about 220 species of woody plants
with simple blooms. These species are found
across the tropics and subtropics, particularly in
Southeast Asia and America [2]. Most members of
the Magnolia genus have been utilized as
traditional remedies. M. officinalis is used to treat
phlegm, constipation, bloating, vomiting, diarrhea,
food buildup, and asthmatic cough [3]. M. kobus
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cures colds and headaches [4]. M. obovata relieves
tense muscles to increase energy and treats
gastrointestinal issues, anxiety, allergies, and
bronchial asthma [5, 6]. M. virginiana is used as a
component in rheumatism and fever medications,
among other uses [7].

Magnolia tiepii V. T. Tran & N. V. Duy sp. nov.
(Magnoliaceae) is recognized in Khanh Vinh
slope, Khanh Vinh District, Khanh Hoa Province.
In this study, we present the structural elucidation
and isolation of five known compounds (1-5)
from the leaves of the species. The isolated
compounds from this plant have never been
reported before.



2. EXPERIMENTAL
2.1. General experimental procedures

Column chromatography (CC) was performed on
silica gel (Kieselgel 60, 70-230 mesh and 230—
400 mesh, Merck, Darmstadt, Germany) and
reversed-phase silica gel (ODS-A, 12 nm S-150
mm, YMC Co., Ltd., Japan) resins, and Sephadex
LH-20 gel (25-100 pm, Pharmacia Fine Chemical
Co. Ltd.). TLC used pre-coated silica gel 60 F254
(1.05554.0001, Merck) and RP-18 F254S plates
(1.15685.0001, Merck), and compounds were
visualized by spraying with aqueous 10% H,SO,
and heating for 2-3 min. NMR spectra were
recorded on a Bruker AVANCE Il HD
spectrometer (Bruker, Billerica, MA, USA) using
TMS as an internal standard. ESI mass spectra
were collected on Agilent 1100 LC/MS systems.
A Chirascan CD  spectrometer (Applied
Photophysics Ltd., Surrey, UK) was used to
measure circular dichroism (CD) spectra.

2.2. Plant material

M. tiepii leaves were gathered in Khanh Vinh
slope, Khanh Vinh District, Khanh Hoa Province,
Vietnam, in May 2021, and identified by Dr. Nong
Van Duy, Tay Nguyen Institute for Scientific
Research, VAST. The Tay Nguyen Institute for
Scientific Research received a voucher specimen
(No. TN3/227).

2.3. Extraction and isolation

The 10.0 kg of fresh M. tiepii leaves were dried at
room temperature in the shade and crushed into a
fine powder (4.1 kg). Three extractions of the
powdered leaves were performed at room
temperature using methanol (20 L/time). The
methanol solvents were filtered, combined, and
concentrated under reduced pressure to obtain
MT-M residue (760 g). This was suspended in
water (3 L) and partitioned in turn with n-hexane,
chloroform, and ethyl acetate to give the
corresponding extracts: n-hexane (MT-H, 7.3 g),
CHCI3 (MT-C, 7.8 g), EtOAc (MT-E, 14.5 g), and
water layer (MT-W).

The MT-C (7.8 g) was loaded on silica gel CC
with stepwise gradient elution of CH,Cl,/MeOH

143

(1:0-0:1, v/v) to vyield ten fractions, C1-C10.
Fraction C9 (534 mg) was separated by silica gel
CC with n-hexane/EtOAc (20:1-1:1, v/v) to give
eight subfractions, C9A-C9H. Subfractions C9A
(50 mg), C9B (45 mg), and C9D (70 mg) were
purified by YMC column eluted with MeOH/H,0
(2:1, viv) to afford compounds 4 (15 mg), 3 (10
mg), and 2 (12 mg), respectively. Fraction C6
(238 mg) was separated on Sephadex LH-20 CC
and eluted with MeOH/H,0 (3:2, v/v) to afford
five subfractions, C6A-C6E. Subfraction C6E (67
mg) was separated by RP-18 CC with MeOH/H,0
(3:2, v/v) and purified by silica gel CC eluted with
n-hexane/EtOAc (2:3, v/v) to obtain compound 1
(8 mg).

The MT-E (14.5 g) was chromatographed on a
silica gel column with stepwise gradient elution of
CHCI3/MeOH  (1:0-0:1, v/v) to vyield eight
subfractions E1-E8. Subfraction E6 (1.1 g) was
further separated by sephadex LH-20 CC with
MeOH/H,O (1:1-1:.0, v/v) to give four
subfractions E6A-E6D. Subfraction E6D (72 mg)
was separated by silica gel CC eluting with
CHCl3/MeOH/H,0 (3:1:0.1, v/v/v) and purified by
YMC column using MeOH/H,O (3:2, v/v) as
elution to yield compound 5 (6 mg).

(+)-Pinoresinol  (1): white solid; molecular
formula CyH2,06; ESI-MS m/z 359.14 [M+H]";
CD (MeOH) Amax 206 (Ae+2.12), 284 (Ae+0.18),
341 (Ae+0.17) nm [8, 9]. *H NMR (600 MHz,
CDCl;) and *C NMR (150 MHz, CDCly): see
Table 1.

Lariciresinol (2): colorless oil; molecular formula
Cy7H30015; ESI-MS m/z 361.40 [M+H]". '"H NMR
(600 MHz, CDCl;) and *C NMR (150 MHz,
CDCly): see Table 1.

Blumenol A (3): white amorphous powder;
molecular formula C;3H,003; ESI-MS: m/z 225.15
[M+H]*. *H NMR (600 MHz, CDCl,): 5.91 (1H, t,
J =1.2 Hz, H-4), 5.85 (1H, dd, J = 5.4, 15.3 Hz,
H-7), 5.79 (1H, dd, J = 1.1, 15.3 Hz, H-8), 4.41
(1H, t, J = 6.0 Hz, H-9), 2.44 (1H, d, J = 17.1 Hz,
H-2,), 2.24 (1H, d, J = 17.1 Hz, H-2;), 1.90 (3H,
d, J = 1.2 Hz, H-13), 1.30 (3H, d, J = 6.0 Hz, H-
10), 1.08 (3H, s, H-11), 1.02 (3H, s, H-12); *C



NMR (150 MHz, CDCl): 41.18 (C-1), 49.73 (C-
2), 198.08 (C-3), 126.92 (C-4), 162.87 (C-5),
79.07 (C-6), 135.75 (C-7), 129.06 (C-8), 68.06 (C-
9), 23.76 (C-10), 22.92 (C-11), 24.06 (C-12),
18.92 (C-13).

Dehydrovomifoliol (4): amorphous powder;
molecular formula Cy3H1503; ESI-MS: m/z 223.04
[M+H]*. *H NMR (600 MHz, CDCls): 6.83 (1H,
d, J = 15.6 Hz, H-7), 6.47 (1H, d, J = 15.6 Hz, H-
8), 5.96 (1H, s, H-4), 2.50 (1H, d, J = 17.1 Hz, H-
24), 2.34 (1H, d, J = 17.1 Hz, H-2,), 2.31 (3H, s,
H-10), 1.89 (3H, d, J = 1.2 Hz, H-13), 1.11 (3H, s,
H-11), 1.03 (3H, s, H-12); **C NMR (150 MHz,
CDCly): 41.46 (C-1), 49.60 (C-2), 197.42 (C-3),
127.81 (C-4), 160.40 (C-5), 79.31 (C-6), 145.04
(C-7), 130.41 (C-8), 197.01 (C-9), 28.37 (C-10),
22.95 (C-11), 24.36 (C-12), 18.68 (C-13).

Eleutheroside B (5): white crystalline solid;
molecular formula Cy7H2404; ESI-MS: m/z 373.37
[M+H]*. '"H NMR (600 MHz, CD;0D) and **C
NMR (150 MHz, CD3;0D): see Table 1.

3. RESULTS AND DISCUSSION

Compound 1 was isolated as a white solid. The *H
NMR spectra revealed the signals of three ABX-
type protons [d4 6.90 (d, J = 1.8 Hz, H-2), 6.89 (d,
J =8.4 Hz, H-6), and 6.82 (dd, J = 2.1, 9.0 Hz, H-
5)]. The 'H NMR also showed one oxymethine
proton [y 4.74 (1H, d, J = 4.8 Hz, H-7)], one
methine proton [6y 3.10 (1H, m, H-8)], and two
oxymethylene protons [64 4.25 (1H, dd, J = 6.9,
9.0 Hz, H-9,), 3.88 (1H, dd, J = 4.2, 10.8 Hz, H-
9y)], one methoxy group [64 3.90 (3H, s, 3-
OCHjz)]. The *C NMR and DEPT spectra of 1
showed the presence of 10 carbon signals,
including six aromatic carbons [5¢c 132.97 (C-1),
108.67 (C-2), 146.75 (C-3), 145.29 (C-4), 144.31
(C-5), 118.99 (C-6)], one oxymethine carbon (&¢
85.91, C-7), one methine carbon (8¢ 54.20, C-8),
one oxymethylene carbon (8¢ 71.70, C-9), and one
methoxy carbon (3¢ 56.00). In the COSY spectra
of 1 showed the correlation between H-7 and two
protons H-8 and H-9. Besides, in the HMBC
spectrum, proton H-7 (84 4.74) correlated with
carbon C-1 (8¢ 132.97), confirmed the
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propylbenzene unit. The ESI-MS gave a molecular
ion peak at m/z 359.14 [M+H]*, which was
suggested the molecular formula CyH,,06. This
demonstrated that structure of 1 was replicated,
with the other part being fully symmetrical. By
comparison of the NMR data of 1 with those of
the published data [10] as well as the CD spectrum
of 1 displayed the positive Cotton effects at 206
nm (Ae+2.12), 284 nm (Ae+0.18) and 341 nm
(Ae+0.17), compound 1 was identified as (+)-
pinorecinol.

Compound 2 was obtained as a colorless oil. The
molecular formula was established as C,oH»40¢ by
ESI-MS data (m/z 361.40 [M+H]"). The *C NMR
spectrum displayed signals of 20 carbons,
including 12 aromatic carbons [d¢ 134.82, 108.37,
146.57, 145.08, 114.22, 118.79, 132.31, 111.26,
146.67, 144.04, 114.46, 121.23]; 4 carbons of the
tetrahydrofuran ring [6¢ 82.86 (C-7), 52.62 (C-8),
4244 (C-8' ), 72.92 (C-9' )], one methylene
carbon [8¢ 33.35 (C-7)], one oxymethylene carbon
[6c 60.96 (C-9)], and two methoxy groups [dc
55.95 (3-OCHj3), 55.97 (3' -OCHs)]. The *H NMR
spectrum of 2 showed the signals of two ABX
aromatic proton systems [dy 6.87 (1H, d, J = 4.2
Hz, H-2), 6.86 (1H, d, J = 1.5 Hz, H-5), 6.80 (1H,
dd, J = 1.5, 8.4 Hz, H-6)] and [6.69 (1H, brs, H-
2' ), 6.83 (1H, d, J = 8.4 Hz, H-5" ), 6.70 (1H,
brs, H-6" )], two protons of methylene [y 2.91
(1H, dd, J =5.4, 13.5 Hz, H-7," ), 2.55 (1H, dd, J
= 105, 135 Hz, H-7,' )], two protons of
oxymethylene [64 3.91 (1H, dd, J = 6.6, 10.8 Hz,
H-9,), 3.75 (1H, dd, J = 6.6, 9.0 Hz, H-9y)], and a
tetrahydrofuran  moiety with four protons
including: two methine protons [6y 2.40 (1H, m,
H-8), 2.73 (1H, m, H-8' )], two oxymethylene
protons [6y 4.05 (1H, dd, J = 7.2, 8.4 Hz, H-9;' ),
3.77 (1H, dd, J = 6.6, 9.6 Hz, H-9,' )], and one
oxygenated methine proton [64 4.79 (1H, d, J =
6.6 Hz, H-7)]. The HMBC data confirmed the
correlation between protons and carbons: H-7 and
C-2,C-6,C-8,C-9,C-8" ,C-9" ; H-7" andC-1' ,
c-2", C6', C-8 , C-9, C-8, resulting in a
lignan-type skeleton. By comparison of the NMR
data of 2 with those of the published data [11], 2
was assigned as lariciresinol.



Figure 1. Structure of compounds 1-5

Table 1. The NMR data of compounds 1-2 and 5

1 2 5
C dc dy dc dy dc oy
1 132.97 134.82 6357 | 4.24dd 1.0,5.5
2 108.67 6.90d 1.8 108.37 6.87d 4.2 130.05| 6.35dt5.5, 16.0
3 146.75 146.57 131.27| 6.57d16.0
4 145.29 | 5.62 brs (4-OH) | 145.08 5.61 brs (4-OH) 135.27
5 114.31 6.89d 8.4 114.22 6.86d 1.5 105.50 6.77s
6 118.99 | 6.82dd2.1,9.0 | 118.79 6.80 dd 1.5, 8.4 154.36
7 85.91 474d 4.8 82.86 4.79d6.6 135.92
8 54.20 3.10 m 52.62 2.40 m 154.36
4.25dd 6.9, 9.0 3.91dd 6.6, 10.8
9 L0 | oeddan 108 | 0% 3.75.dd 6.6 9.0 105.50 6.77s
3-OCH; | 56.00 3.90s 55.95 3.87s
6,8- OCH, 57.04 3.88
1 132.97 132.31 105.35 4.89d75
2" 108.67 6.90d 1.8 111.26 6.69 brs 75.74 3.50 m
3' 146.75 146.67 77.84 3.44m
4 14529 | 562 brs (4' -OH) | 14404 | 553 brs(4' -OH) | 71.36 3.43m
5' 114.31 6.89 d 8.4 114.46 6.83d 8.4 78.36 3.24m
, 3.80 dd 2.5, 12.0
6 118.99 | 6.82dd2.1,9.0 | 121.23 6.70 brs 62.60 | 3¢0dd5.0 12.0
, 2.91dd 5.4, 13.5
7 85.91 474d48 33.35 255 dd 105, 135
8' 54.20 3.10 m 42.44 2.73m
, 4.25dd 6.9, 9.0 4.05dd 7.2, 8.4
o 1701 s egddan, 108 | 2% 3.77.dd 6.6, 9.6
3' -OCH; | 56.00 3.90's 55.97 3.88's
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Compound 3 was obtained as an amorphous
powder. The 'H NMR, *C NMR, and DEPT
spectra indicated that 3 was a megastigmane. The
remaining 13 signals, including one carbonyl
carbon (dc 198.08), four olefinic carbons (3¢
126.92, 162.87, 135.75, 129.06), one oxygenated
quaternary carbon (8¢ 79.07), one oximethine
carbon (3¢ 68.06), one methylene carbon (3¢
49.73), one quaternary carbon (¢ 41.18), and four
methyl carbon (3¢ 18.92, 22.92, 23.76, 24.06). The
'H NMR spectrum displayed signals for two
tertiary methyl groups [dy 1.08 (3H, s), 1.02 (3H,
s)], a secondary methyl [84 1.30 (3H, d, J = 6.0
Hz)], a methyl attached to an olefinic carbon [5y
1.90 (3H, d, J = 1.2 Hz)], a pair of isolated
methylene protons centered [y 2.44 (1H, d, J =
17.1 Hz), 224 (1H, d, J = 17.1 Hz)], an
oximethine proton [oy 4.41 (1H, t, J = 6.0 HZ)],
and three olefinic protons [d4 5.91 (1H,t, J=1.2
Hz), 5.85 (1H, dd, J = 5.4, 15.3 Hz), 5.79 (1H, dd,
J = 1.1, 15.3 Hz)]. In the HMBC spectrum, the
correlations were observed between the protons
and carbons: H-2 and C-1, C-3, C-4, C-6, C-11;
H-4 and C-2, C-6, C-13; H-7 and C-6, C-8, C- 9,
C-10; H-8 and C-5, C-6, C-7, C-9; H-10 and C-7,
C-9; H-11, H-12 and C-1, C-2, C-6; H-13 and C-4,
C-5, C-6, indicated that the structure of 3 is 6,9-
dihydroxy-4,7-megastigmadien-3-one. Thus,
compound 3 was identified as blumenol A by
comparison with the reported data [12].

Compound 4 was isolated as an amorphous
powder. Its molecular formula, Ci3H;303, was
determined by the ESI-MS quasi-molecular ion
peak at m/z 223.04 [M+H]*. Comparison of the 'H
and *C NMR data of 4 with those of 3 indicated
that the structures of both compounds were
similar, except for the replacement of the
hydroxymethine group (5c 68.06) in 3 with a
carbonyl group (8¢ 197.01) in 4. By comparison of
the NMR data of 4 with those of the published
data [13], 4 was identified as dehydrovomifoliol.

Compound 5 was isolated as a white crystalline
solid. In the *"H NMR spectrum of 5 showed the
signals of two protons in a tetrasubstituted
benzene [6y 6.77 (2H, s, H-5, H-9)], two methoxy
groups [0y 3.88 (6H, s, 6,8-OCHg)], two olefinic
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protons [64 6.57 (1H, d, J = 16.0 Hz, H-3), 6.35
(1H, dt, J = 55, 16.0 Hz, H-2)], and two
oxymethylene protons [4.24 (2H, dd, J = 1.0, 5.5
Hz, H-1)]. Besides, the 'H NMR of 5 also
displayed the anomeric proton of p-
glucopyranoside moiety at 6y 4.29 (1H,d, J=7.8
Hz, H-1' ). Furthermore, the *C NMR displayed
seventeen carbon signals, including six carbons in
the aromatic region [d¢ 135.27 (C-4), 105.50 (C-5,
C-9), 154.36 (C-6, C-8), 135.92 (C-7)], two
olefinic carbon signals [8c 130.05 (C-2), 131.27
(C-3)], one oxygenated methylene [dc 63.57 (C-
1)], two methoxy groups [6c 57.04 (6,8-OCHs,)],
and six carbons of a glucose moiety (table 1).
Moreover, the molecular formula was established
as Cy7HxO9 by ESI-MS data (m/z 373.36
[M+H]". By comparing the NMR data with
those reported in the literature [14], suggested the
structure of 5 to be eleutheroside B.

IV. CONCLUSION

From Magnolia tiepii leaves collected in Khanh
Vinh slope, Khanh Hoa Province, five compounds
including (+)-pinorecinol (1), lariciresinol (2),
blumenol A (3), dehydrovomifoliol (4), and
eleutheroside B (5) were isolated. Their structures
elucidation was confirmed by NMR, MS, and CD
as well as comparison with published data. These
compounds were isolated for the first time from
this species.
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