¢8 % 2022628 $£53% B3W  Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 3 * 667 ¢

AENEAH _KRRELFRS REMABRSEENR

XTI, FRFX 3, ARFE 2, BB 2, RERY, REDD

1. #KTARER 252558, Wb #K 053000

2. A B S B 2 2B, AR R R R R GIFT L, WAL AFE 050200
3. IR A AR AR, WAL HEE 050016

H E: Bo WEBMEKREE Polytrichastrum formosum A=W SR R LM BTG HETF BT, AHE—DFF R4t
Bkt . A% RAfER. Sephadex LH-20 #tK. MCI-Gel M/l ik, 24 B RP-HPLC %5 2 Fh (a1 17 R EAT 73 B9 41
b, 1B FIBAETTVEN BT Ay S A S AT S % e, SR MTT Rk &5 A HepG2 40 ARAN AR PANC-1 4HH1
A aErE. R NGBS RV T AR 4 MEEY, 73R8 E N 27-(1- 8 - 2-F JE-4- IR S )-N-(2 - 12
R-ZI)-Z 8 (1), Q-FIE-4- R IE-FI0)-FIE- R (2). Q4- T WAERE-ZFERD-ZFIE-HET (3). (2,4- FIE-FIE)-H -
T (4); FamERD 7 —ERMEEEE. it LW 1 e, mENEREEN B (La 2~4 NHR
SR, B IR MG REEREYI 4 B33 (AW 1 X AR HepG2 A B A BURIIAIMAE M, FEEEMHIK A (median
inhibition concentration, 1Cso) {HY 38.14 umol/L.

KR SAREERL GRS KEE, TORWE; SEER B: A1MRETE

FESES: R284.1 XHEFRERD: A XE/HRS: 0253 -2670(2022)03 - 0667 - 04

DOI: 10.7501/j.issn.0253-2670.2022.03.003

Benzophenones from endohydric moss Polytrichastrum formosum and their
cytotoxic activities
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Abstract: Objective To investigate the chemical constituents and cytotoxic activity of the whole plant of Polytrichastrum
formosum, and provide scientific basis for its further development. Methods Various chromatographic techniques such as silica gel,
Sephadex LH-20 gel, MCI-Gel resin column chromatography and semi-preparative RP-HPLC were used for separation and
purification. Their structures were elucidated by spectroscopic data analyses. The cytotoxicity of compounds for HepG2 and PANC-1
cells line was also evaluated by using the MTT method. Results Four compounds were isolated and identified as
2"-(1-benzoyl-2-hydroxy-4-phenoxy)-N-(2'"-hydroxy-ethyl)-acetamide (1), (2-hydroxy-4-methoxy-phenyl)-phenyl-methanone (2),
(2,4-dimethoxy-phenyl)-phenyl-methanone (3), and (2,4-dihydroxy-phenyl)-phenyl-methanone (4). Some compounds showed certain
cytotoxic activity. Conclusion Compound 1 is a new compound named pogonatone B; Compounds 2—4 are new natural products,
and isolated from Polytrichaceae species for the first time; Compound 1 also displays the high cytotoxicity on HepG2 cell with ICso
values of 38.14 pmol/L.
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Fig. 1 Structures of compounds 1—4

1 MBS

Agilent 6530B Q-TOF Jiiifi{ (SE[H Agilent A
A X-5A BAUE S IESC ORSCTRmAX A R A
F]); Bruker AV-500 IR (Bt Bruker AH]);
TR FRAE (B BPN-240CRH A 7)) ;

SYNERGY % IhREREFRIX (3£ [E Bio Tek 2] ); R-1020
e 7 AL CFMEIAE THARAF]D; DZF-6050
BEASTRA (L —EREERARAFD;
PR (100~200. 200~300 H, F&igEtb T4
PR F]Ds GF sy TR RERAR (75 B IR T PR A D5
Sephadex LH-20 (Pharmacia A #]); ODS FF i A}
(YMC 2 F]D; MCI #: ik (MCI-gel CHP-20P,
HAZ=ZEAT]D: 22546 1200 BU2H145 HPLC 237X
% CRRGRAR A0 s 148 B (it 4E: Zorbax Prep HT
GF (250 mm X212 mm, 7 pm); ik Z 5o H
g (EZERNERFEIRARD; K (A, Milli-Q
AUEAKAL s HARAFI A el CRIEBETTRHE BRI
ERFETRA T HepG2 4l PANC-1 40040 ok
(ZE[E ATCC).

EVEM G R ERE 2019 £E 10 H KT 5N
W B K HRORA X, FRARE AT R 5 A Ak
B X T B B N R BRI A R B R A )
SN E K& P formosum (Hedw.) G. L. Sm.[{j4
., EiEAs A (HBSD2019110401) {377 T kI
TR ARl B R g SR =
2 RESNE

FREL G T T4 K S TAEAK 1.3 kg, R pic
¥iEid 30 Hif, 3 95%Z B2 R 5 Ik (4
EFIHE S L, $2HUE 3 O, digfEE IR
W, JEIRGE AR (39.1 g)o BRI FHUK
OB, R EE (30~60 C). —EH B
TR LR AN IE T BEREE o S AR 5 A6 B P9 IR
Wedi, [HAERY). Hh “@ R (752, b
MCI BEAE, FH - 7KV 75 R GBh FE eI, 90%
R e 0 R IR AR E (3.1 ), XIREH Sg
fEfE (100~200 HD) W3ERERE, M, Tk B,
It 150 g RERE (200~300 H O FEEE, K H A -
P (1021455103 01,3520 10 1) BREEBRM,
A3 5 MYy Fr. 1~5. Fr. 2 (850 mg) @it ODS
FE R 30%- 60%- 90% FREZVEE) 153 7 4
WSy Fr. 2.1~2.7. ¥ Fr.2.2 A& & W EHER, K
P A iR R, L 60% 2 5- /KIS, 14
FUR BN 15 mL/min BEATH &0 255, e 17.5
min 3%, SAEYHE, B E4 Sephadex
LH-20 #H24itb /53 HE% 1 (7.1 mg); Fr. 2.3 &l
A A (HEE-/K 53147, 8 mL/min) 733 Fr.
2.3.1~2.3.5, ¥ Fr. 2.3.3 &40 i 5211k
A3 (92 mg, ®R=31.4min, ZJE-7K21:79),



¢8 % 2022628 $£53% B3W  Chinese Traditional and Herbal Drugs 2022 February Vol. 53 No. 3 * 669 *

Fr. 2.5 2l %4 1% (FEE-7K 40 © 60, 8 mL/min)
55 Fr. 2.5.1~2.5.4, ¥ Fr. 2.5.1 441 %F: (i 45
{54 2(8.8 mg, ir=17.3 min, ZfiF-/K 32 1 78).
4 Fr. 2.5.3 &M A OSSR EY 4 (5.9 mg,
trR=42.6 min, ZJiF-7K 18 1 82,
3 HMEE

E 1. AR (E45); HR-ESI-MS m/z:
316.118 2 [M+H]" (iH5AE 316.117 9), HEMIL 7y
TN C17H 105N, RHIFIEE R 10, EAMERELE 241
(1.50), 284 (2.35). 325 (1.33) nm A& R T
Wl LM GIE SRR TR S A AL (3319 em ™D,
PiFL (1898 cm™), ZEIL (3058, 1640. 1503 cm™)
L[, 'H-. BC-NMR (R 1) Eortb &Y AAAE
17 Ml 17 ANEJET . HP X ERE 8 A5
FEAMES: ou7.63 (1H, d, J= 8.6 Hz, H-6), 6.47 (1H,
dd, J= 8.6 1.4 Hz, H-5), 6.60 (1H, d, J= 1.4 Hz, H-3)
E5 BREE 1D 124-ZBUCERES 258 [
BHRAEAE 1A B HCROR IR G544 B 0w 7.70 (2H, d,
J=74Hz,H-2",6'),7.56 (2H, d, J= 7.4 Hz, H-3', 5"),
7.62 (1H, dd, J= 7.4, 1.2 Hz, H-4"); mIXEES 5
TNFAE 1 ANEE IS5 0u 4.63 (2H, s, H-2"); 1
MNEER L FAES on 3.60 2H, m, H-1""), 3.85 (2H, m,
H-2"). BC-NMR #1717 Mgfs s, 46
DEPT 1 HSQC i, v DAHEWT &4 1 /i 5 FE 2
fE5 (dc 66.7). 1 MEALIEKIES (5c 61.6,
41.5). 8 NMXHEWAES (dc 102.3, 106.2, 128.4,
128.4,127.9, 127.9, 131.3, 135.2)H1 6 N ZEfRAS 5 (oc
113.9, 137.6, 162.7, 165.6, 167.6, 199.7), F- X} B fEAH
) H- A1 BC-NMR 15 537 THEMIAE GR .
Wik Ek R E I, RBLiZtkEaME
2-(4-benzoyl-3- hydroxyphenoxy)-N-propylacetamide ]
NMR {E53E% A, EEARZAETST 14
HILE5 . FKE HMBC (& 2) 1, H-2'. H-6
5 C=0 (6c199.7) HIAHRAE T LK H-3'\H-5'5 C-1’
(6c 137.6) HIMHIRAZ FUESE T B MO HEAR, H C-1'
L ¥RIEHIE; H-6 (0n7.63) 5 C-1 (6c 113.9). C-4 (¢
165.6) Al C-7 (6c 199.7) FLEAMFAES, H-3 (On
6.61) 5 C-1 (6c 113.9). C-5 (3¢ 106.2) fFAEAIFAS
S, [FNF 0n4.63 5 dc 165.6 (C-4) HIAHFRAE S £
LIS C-4 MHE, RATHNET A 35 ABX
&R, WiIR ER AL BT 1 A 22K
i (458 B on 4.63 5 5¢ 167.6 (C-1"") HIAHFAS
SR EE R SR EEAE; H-1" (6n 3.60)

Fz1 LEW 1R NMR 3B (500/125 MHz, CDCl3)
Tablel NMR data (500/125 MHz, CDCls) for compound 1

{Z3DA oc on

1 113.9 (s)

2 162.7 (s)

3 1023(d)  6.60 (1H, d,J= 1.4 Hz)
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CDCls) 6: 12.61 (1H, s, 2-OH), 7.56 (2H, d, J = 7.5
Hz, H-2',6"),7.50 (1H, dd, J= 7.5, 1.5 Hz, H-4"), 7.47
(1H, d, J= 8.9 Hz, H-6), 7.41 (2H, d, J= 7.5 Hz, H-3,
5"), 6.45 (1H, d, J= 2.0 Hz, H-3), 6.33 (1H, dd, J = 8.9,
2.0 Hz, H-5), 3.79 (3H, s, -OCH3); '3C-NMR (125 MHz,
CDCL) 6: 200.0 (C=0), 166.3 (C-2), 166.2 (C-4), 138.2
(C-1"), 135.2 (C-6), 131.4 (C-4"), 128.8 (C-2', 6'), 128.2
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