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Abstract: In the current study, a new lignan (1), named callignan, as well as two known ones (2 and 3), were
obtained from the EtOAc extract of the leaves of Callicarpa kwangtungensis. The structure elucidation of 1 was
conducted by detailed interpretation of the 1D and 2D NMR spectroscopic data. Optical rotation of compound 1
and ECD data revealed that the compound was a racemic compound. Compounds 1-3 showed moderate effects
with 1Csp values of 46, 29, and 42 uM on NO production in LPS-induced RAW 264.7 cell inflammation model.
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1. Plant Source

The leaves of Callicarpa kwangtungensis were collected from Conghua, Guangdong province, in
June of 2021. The species was identified by Prof. Ying Lu at First People's Hospital of Linping
District, Hangzhou of China. A voucher specimen of this species was deposited in the Herbarium of
Sun Yat-sen University (Herbarium number:SYS00235653)

2. Previous Studies

C. kwangtungensis Chun. is a representative medicinal plant of the genus Callicarpa, which is
mainly distributed in Guangdong, Jiangxi, Fujian, and Hubei Provinces. It has been included in the
Chinese Pharmacopoeia. The stems and leaves have obvious effects such as astringency and
hemostasis, scattered and stasis detumescence, heat clearing and detoxification. The literature reveal
that the chemical constituent of this plant consist of phenylethanoid glycosides [1-5], triterpenoids [6,
7], norneolignans [8], and diterpenoids [9]. Some compounds were reported to show obvious activity,
particularly, forsythiaside B, major ingredient of C. kwangtungensis, can inhibit myocardial fibrosis
via down regulating TGF-B1/Smad signaling pathway [10].

3. Present Study

The leaves of C. kwangtungensis (300 g) were ground and were extracted for three times using
the solvent ethanol to give a crude extract. The crude extract (35 g) was partitioned with EtOAc/H.O
to afford the EtOAc extract (10.3 g), which was further separated by repeated column chromatography
(CC) including silica gel, ODS silica gel, and RP-HPLC to give a new lignan (1) and two known ones
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(2 and 3). Herein, the separation, structure identification, and the biological evaluation of these
compounds were presented.

Callignan A (1): Colorless oil; [a]?°c 0 (¢ 0.1, MeOH); UV (MeOH) Jmax (l0g ) 204 (4.98), 243 (2.79)
nm; H and *C NMR data, see Table 1; HRESIMS m/z 357.1334 [M + H]* (calcd. for CoH2106",
357.1333), m/z 379.1157 [M + Na]* (calcd. for CxH200sNa*, 379.1152).
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Figure 1. Structures of compounds 1-3 from C. kwangtungensis

Table 1. 'H and *C NMR Data of 1 in Methanol-d,?

1
No- 5, 8¢
1 1291, C
> 6.83,d(L8) 1155, CH
3 147.4, C
4 146.8, C
5  6.81,d(7.8) 1165, CH
6  6.74.dd (7.8, 1.8) 120.4, CH
7 476.d(1.7) 779, CH
8  4.18,ddd(7.7,43,28 771 CH
a4.23,dd (11.8, 2.8)
9  p392dd(11.8 43 044 CH:
1 1345, C
2 6.73,d(L7) 120.4, CH
3 145.1, C
It 14238, C
5 6.82,d(83) 1178, CH
6  6.68,dd (83 1.7) 122.7, CH
7 327,d(6.7) 405, CH
§ 593, ddd (158,86 7.0) 139.1, CH
 a5.00,d (8.6)
9 heord(ish) 1157, CH,
203, s 20.5, COCHj
172.4, CO

aIH NMR (400 MHz); C NMR (100 MHz)

Compound 1 was obtained as a colorless oil, its chemical formula was assigned to be Cz0H2006 by
the HRESIMS (m/z 357.1334 [M + H]*, calcd. for CyH2106", 357.1333) and *C NMR spectra,
suggesting the presence of 11 index of hydrogen deficiency. Summation of the integrals in the *H
NMR spectrum of 1 in methanol-ds revealed the presence of two hydroxyl groups. Further analyses of
the *'H NMR spectrum of 1 suggested the presence of six protons for two 1,2,4-trisubstituted benzene
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moieties A [64 6.83 (1H, d, J = 1.8 Hz), 6.81 (1H, d, J= 7.8 Hz); 6.74 (1H, dd, J = 7.8, 1.8 Hz)] and B
[6n 6.73 (1H, d, J = 1.7 Hz), 6.82 (1H, d, J = 8.3 Hz); 6.68 (1H, dd, J = 8.3, 1.7 Hz)], four oxygen-
bearing protons [6n 4.76 (1H, d, J = 7.7 Hz); 4.18 (1H, ddd, J = 7.7, 4.3, 2.8 Hz); 4.23 (1H, dd, J =
11.8, 2.8 Hz); 3.92 (1H, dd, J = 11.8, 4.3 Hz)] including two geminally coupled protons (6 4.23, 3.92)
for a methyene, three protons for a monosubstituted terminal double bond [64 5.93 (ddd, J = 15.8, 8.6,
7.0 Hz, 1H), 5.00 (d, J = 8.6 Hz, 1H), 5.04 (d, J = 15.8 Hz, 1H)], a doublet integrated for two protons
for a methylene [dn 3.27 (d, J = 6.7 Hz)], and a methyl [64 2.03 (3H, s)] of an acetyl group.

The ¥C NMR data of 1 suggested the presence of 20 carbons, which could be attributed with the
aid of HSQC spectrum to twelve aromatic carbons for two benzene rings, two olefinic carbons for a
double bond (8¢ 139.1, 115.7), two sp® methylenes including one oxygenated (5¢c 64.4), two oxygen-
bearing methines (6¢ 77.9, 77.1), and an acetyl group (6¢ 20.5, 172.4).

The terminal double bond was connected to the methylene (84 3.27, 40.5) via the COSY
relationship to form an allyl group, which was linked to the benzene moiety B at C-1' (¢ 134.5) by
the HMBC correlations from H,-7" (61 3.27) to C-1', C-2' (8¢ 120.4), C-6' (6¢c 122.7).

The oxygenated protons H-7 (6n 4.76), H-8 (61 4.18), and H-9 (dn 3.92, 4.23) were in a spin
system as evidenced by the cross-peaks in the COSY spectrum. An acetoxy group was further located
at C-9 by the HMBC correlations from H»-9 to the carbonyl carbon (8¢ 172.4) of the acetyl group, this
fragment was attached to the benzene moiety A at C-1 (6c 129.1) based on the cross-peaks (H-7/C-1)
in the HMBC spectrum.

The above analyses led to the construction of the two phenylpropanoid fragments (a and b) as in
figure 2. The chemical shifts of C-3 and C-4 in fragment a were almost identical to those of the known
lignan jatrophasin C [11], revealing that the oxygen-containing substituents at C-3 and C-4 were both
hydroxyl groups. As the functional groups accounted for 10 indices of hydrogen deficiency, requiring
the presence of an additional ring. HMBC correlations of H-7 to C-3' (6c 145.1) and the remaining
ring suggested that the two fragments were connected via a dioxane moiety as shown in Figure 2.

HA“XE BN

Fragment a Fragment b
- COSY  ——>HMBC =---> NOESY

Figure 2. Key HMBC, COSY, and NOESY correlations of compound 1

The relative configuration of the protons H-7 and H-8 were assigned to be trans according to the
coupling constant J7g = 7.7 Hz [11], which was supported by the NOESY correlations of H-9b (6n
3.92)/H-7 (6 4.76). The optical rotation and ECD data of compound 1 were negligible, which
suggested the racemic nature of 1. Thus, the structure of 1 was established as depicted and it was
named (+)-callignan A.

Compounds 2 and 3 were identified to be savinin (2) [12], hinokinin (3) [13] by comparing their
NMR data and optical rotations with those in the literature.

The phenylpropanoids and lignans showed various activities including anti-inflammatory activity
[14-18], the inhibitory effects on NO production in LPS-induced RAW 264.7 cell inflammation model
were assayed following the procedures in literature [16]. As a result, compounds 1-3 showed
moderate effects with 1Cso values of 46, 29, and 42 uM respectively, which are comparable to the
positive control indomethacin (38 uM)
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