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Study on chemical constituents from Pouzolzia zeylanica var. microphylla

MO Chu-ming, CHEN Xian-mei, GUO Li-bing, TAO Shu-hong, CHEN Yan-fen
School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective To study the chemical constituents of Pouzolzia zeylanica var. microphylla. Methods 95% ethanol was used
for reflux extraction. The solvent extraction method was used to extract the alcohol extracts. The ethyl acetate extracts were separated
by normal phase and reversed phase column chromatography and semi-preparative high performance liquid chromatography. The
compounds were determined by spectral analysis. Results Ten compounds were isolated and identified from the ethyl acetate part of
P. zeylanicaas, which were (2R,35,4R,5S5)-2,5-bis (4-hydroxy-3-methoxyphenyl)-3,4-bis (3,5-dihydroxybenzene) terahydrofyran (1),
pouzolignan K (2), saropeptide (3), dehydrocuciferol (4), p-hydroxybenzoic acid (5), isovanetic acid (6), protocatechuic acid (7),
syringic acid (8), protocatechuic aldehyde (9), and ethyl protocatechuate (10), respectively. Conclusion Compound 1 is a new
compound named isopouzolignan K, and compounds 3—10 are isolated from this genus for the first time.

Key words: Pouzolzia zeylanica (L.) Benn. var. microphylla (Wedd.) W. T. Wang; decarbonitin; monocyclic aromatic hydrocarbon
derivative; isopouzolignan K; ethyl protocatechuate

Z i % K& Pouzolzia zeylanica (L.) Benn. var. WIS SRR, A —EFEn, kst
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(Urticaceae) 55 /K & J& Pouzolzia Gaudich. [f]—/M48
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e Z i KBS BEIR L BRI ALK E B e, 70
23] 10 MEEW, HEEN 2R3SARSS)-2,5-—
(A-FRHE-3- RO HR)-3,4-—-(3,5- R AR IE) DU
WK IR [(2R,3S4R,55)-2,5-bis  (4-hydroxy-3-methoxy-
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6). J5iJLZEMR (protocatechuic acid, 7). T &R
( syringic acid, 8). Ji JLA & (protocatechuic
aldehyde, 90+ J5 JLAHR LI Cethyl protocatechuate,
10. HAEW 1. 2 ARG FME, 8T FEmAR
NRFRERSY, &P 3 NZRERS, 5~10 HH
WHRATEY) . a1 A, AR
IKBEARRER K, LAY 3~10 358 E IR ZEY
SrERE.

1 X5

ZF-20D A 208 o0 A C Rl =6 LR F O
ICERT s X5 B sl E A (b FR AR A R
A®); CHEETAHTMM200 ik 4fifh i # ik A%
(Kt Agela Technologies A F]); LC-20AT & 30K
Mt RE{X, SPD-M20A PDA il % ( H A &l
EHARATFD; LC-6AD & - il 2 A L i 4%,
SPD-20A il & (A E AL BA R AT,
Waters AQUITYUPLC/Q-TOF micro y&-Jif ¢ FH i i
3¢ (SE[E Waters A7) ); Sartorius BP211D J5 732 —H
TR (B AIEEACRA R A 7] Bruker Avance
101 500 AL FREBEILIRIC (Bt Bruker 27,

Flash Column T ] {4 i &+ (K # Agela
Technologies A 7] ); Shim-pack GIS Cg - il £ i
FE (250 mm X 20 mm, 5 pm, HZA S E A
BRZ #); XBridge™ Shield RPyg a4 (250 mm X
4.6 mm, 5pum, FE[E Waters A F]); GF,s4 il %57 )2
R QLR SV ARERTT R A D (i HEE ()
KRR AR AR IR (M B
MEIRHCHBR AT HAh 73 9 73 B 46

2R FE KB T 201645 1 HWET T4 KA
W, & RAGRER P R AT X B HER S 2 N
SR Z KB BHEY Z % KE Pouzolizia
zeylanica (L.) Benn. var. microphylla (Wedd.) W. T.
Wang )i R4 5
2 REBSSE

ZH KB LR 20 kg, IO 95%Z B 8
frEEIRIEE 3 I, &R 3 h, 38, SHIEW, W
JEREIUET], BRI ZHFEKE ST 1.5 kg, B2
BN 2 20K IR, HIIIANA
R, BEIR OWR. BT BESE AR E R E ARV,
3 MRS RIEFIZFKE  JReSd, [RISE 7,
SR BRSO BERR A BEERAL . 1B T BES AL AN K
AL, APRE R, . KR BRI E
(193.1 g APEMT A e-HEE (101 H,

PL 1015 el fERe, iR (200~300
H, 14.5cmX42 cm) HERESE, MU -
BERR MG (501,20 1. 1: 1), BERROEE. &
Fi-FEE (20 0 1. 10 © 1), FWEEVEML, TLC %
4y, DAHAN 10%RR L BE N B G5, &R
gy, FARE] 13 AN Fr. 1~13. Fr.6 (3.2 g). Fr.
7 (1.3g) FlFr. 12 (26.7 g), FREZLIT Sephadex
LH-20 HEBFE it . ODS i F1 75 4 #= Flash
Column C g 73244k, s> Fr. 12 83 &k i &
WA, (R FR AR & 8 mL/min, ¥ Y%K 280 nm,
TMENFHFFEE-7K (30 0700, BEMEE 1 (23.4 mg,
fr=116.8 min). 2 (45.1 mg, tx=132.5min); 4>
Fr. 6 @i & k) & WA (s, AR E 8
mL/min, &M% N 280 nm, JRBHAH B EE-/K (20 -

80), 19EI4b &% 3 (1.5 mg, tz =32.0 min). 5 (10.9
mg, fr=31.9min). 6 (10.1 mg, fx=58.1 min) A
10 (9.4 mg, tg =105.0 min); ¥4 Fr. 7 @i & 5
H 2 WAH 03 , PR FRIR R 8 mL/min, I3 KA 280
nm, FEIAHFEE-K (30 0 70), BRELEY 4 (125
mg, frR=129.0min). 7 (10.8 mg, & =35.3 min).
8 (11.2mg, =223 min) FLEH 9 (10.5 mg,

tr =34.9 min).

3 Mm% E

W 1: I ToE R4 i (R, mp 116~
118 C, [a]¥ +0.86° (¢ 0.36, MeOH); TLC %5E:
SEOMT N ATE A, 10%0 R Z Va4 8 1
HRKEFEE, UVIANO: 279 nm; IR & BoR & 5
F (3 351 ecm '), IR (1 605, 1 516 cm ).
HR-ESI/TOF-MS 15 #7385 106 m/z 531.166 18
[M—H], #iE 75T RN CiHaOo, AHXT 7 ¥ 1 &
N 532, AHFIE N 17,

'H-NMR (500 MHz, CD;OD) ', 1 dy 6.98
(1H, d, J = 2.0 Hz), 6.77 (1H, d, J = 8.0 Hz) F 6.89
(1H, d,J = 8.0, 2.0 Hz), #EWIfA7E 1,3,4-=BURHKIA
(ABX £4t), H1 dy 6.06 (2H, d, J= 1.5 Hz), 6.04 (1H,
t,J= 1.5 Hz), #EWIFTE 1,3,5-=HBURKIR (AB, R
98).0u43.75 3H, s) 155 Ui WIEAE A 3L . PC-NMR
A1 DEPT i o~ f 13 Mikfs 5, 5 A=, 1 4MA
W, 7 AR, Ho oc 56.4 AT R, NHAEFE
W55, Oc 58.9 F d¢ 86.1 NAERIA RIS S,
W AT e A MR RIR 2540 BB R T, HL oc 86.1
P HEME. 75X 6c 101~159 10 MsAE
5 ¢ 135.1 (C-1"), 111.5 (C-2'), 147.1 (C-3'), 149.0
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(C-4"), 116.2 (C-5"), 120.1 (C-6"), 142.3 (C-1"), 102.0
(C-4"), 109.0 (C-2", 6"), 159.1 (C-3", 5"), HEMIA 2
FRORFR, HEB kT E A A . AR 2> 75X
C30Hag00 F 17 MAMANSE, 'H- A1 PC-NMR (% 1)
RERRPIEFES, RPAEY RG],

e ST EHHENANERE 2 f5. 4 MR
MR 16, FIT 1 ADMAMWAE, 4546 543 (2H, dd,
J=45,15Hz) NH-2((5) FT1E5, 3.58(2H, dd,
J=4.5,1.5Hz) N H-3 @) f{TES, HEMAENE
WRIEIR . Oc 58.9 Fl o¢ 86.1 NPUEWRIEIA_EiklE 5,
STHIN C-3 (4) 55 C-2 (5 f55. HSQC A
HMBC (K 1) &8 H-2, 5 (dy 5.43) FlC-2, 5 (6¢
86.1). C-2',2" (dc 111.5). C-6, 6" (¢ 120.1) H%,
A DAHENT 2 /> ABX RGURIA 35l EAE C-2.C-5 i,
[F B, H-3,4 (04 3.58) Al C-3,4 (dc 58.9). C-1", 1"
(5c 142.3). C-2",6",2"", 6" (6c 109.0) #5%, ALL

HEWT 24~ ABy RGN 53 IETE C-3.C-4 i . HMBC
FKHHEIE Oy 3.75) 5 C-3' (Oc 147.1). C-2' (dc
111.5). C-4' (6c 149.0) AH%, WAIHfE AL IEHAT
C-3' I, 2D-NOESY #H, H-2 5 H-3 FMHRES
W55, U8 H-2 5 H-3 AER—/F F, Rk
%, A, H4 5 H-5 xR, Zamrit
A 205 SRR E AL A 1a AT 1b BEZ AL,
TERF A 1a. b AERY, H 2 NFEy
SRk, G BELL, RIAEY 10D Sk
HH-2 (5) AIH-3 @) FRFE A LA
, 5HEW b L, WHZEAEYES 1b —
Ho LM, (B 1 EHEE N (2R3S,
4R,58)-2,5- —-(4-FH-3- A HL Ok Ok)-3,4-—-(3,5-
FREIRHL) DU, 256 OISR, ZEYh
REWIEHA A, TP AL B 5 AR S50 5 T 40
4y B3 34k &) pouzolignan KA, —#& MIF

Fz1 LEW 1 ZEEEEE (500/125 MHz, CD;0D)
Table 1 NMR data of compound 1 (500/125 MHz, CD;0D)
WAL e S HMBC
2(5) 86.1  5.43 (2H, dd,J=4.5, 1.5 Hz) C-3 (4), C-2' 2'), C-6' (6"), C-1" (1", C-1' (1"")
3(4) 589  3.58(2H, dd,J=4.5, 1.5 Hz) C-2 (5), C-1" (1", C-1" (1", C-2" (6", 2", 6""")
1" 1351 — —
22" 111.5  6.98 (2H, d,J=2.0 Hz) C-2 (5), C-1' (1"), C-3' (3", C-4' (4", C-6' (6"
33" 147.1 — —
44" 1490 — —
505 1162 6.77 (2H, d, J= 8.0 Hz) C-2 (5), C-2' (2™, C-6' (6™), C-1' (1"), C-3' (3""), C-4' (4"")
66" 120.1  6.89 (2H, dd, J = 8.0, 2.0 Hz) C-2 (5), C-2' (2™, C-3' (3", C-4' (4"
11" 1423 — —
27,6"2"6"  109.0  6.06 (4H, d, =15 Hz) C-3 (4), C-4" (4"), C-1" (1"™), C-3" (3", C-5" (5"")
37,5735 1591 — —
4”4 102.0 6.04 2H,t,J=1.5 Hz) C-2" (2", C-6" (6"™), C-3" (3""), C-5" (5""")
3',3"-OMe 564 3.75(6H,s) C-3'(3")

1 L5 1 EH K HMBC X &
Fig. 1 Chemical structure and key HMBC correlation of

compound 1

AR, A NREKEARE K. S I0LE 1.

&Y 2: KR FORGE S CRED, [o]y +71.4°
(¢ 0.1, MeOH); UV A" (nm): 279, HR-ESI-TOF-
MS m/z: 555.160 8 [M+Na]", 531.174 0 [M—H] ;
EH A TN CyHysOo . 'H-NMR (500 MHz,
CD;0D) d: 3.44 (2H, dd, J = 6.5, 3.0 Hz, H-3, 4), 3.80
(6H, s, 3', 3""-OMe), 5.21 (2H, dd, J = 6.5, 3.0 Hz,
H-2, 5), 6.09 (2H, t, J = 2.0 Hz, H-4", 4"""), 6.11 (4H,
d, J=2.0 Hz, H-2", 6", 2", 6"), 6.76 (2H, d, J = 8.0
Hz, H-5', 5", 6.80 (2H, dd, J = 8.0, 2.0 Hz, H-6', 6"),
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6.85 (2H, d, J = 2.0 Hz, H-2, 2", "C-NMR (125
MHz, CD;OD) 6: 89.2 (C-2, 5), 63.9 (C-3, 4), 134.5
(C-1', 1), 111.0 (C-2', 2'), 147.2 (C-3', 3""), 148.9
(C-4', 4"), 116.2 (C-5', 5"), 120.0 (C-6', 6""), 141.8
(C-17, 1", 107.9 (C-2", 6", 2", 6""), 159.6 (C-3",
573" 5" 102.4 (C-4", 4", 56.5 (3', 3""-OMe). LA
BB S SR Y, B A 2 N K
AAEE K, 45MILE 2, S5E% 1 MRS Sk,

2 LEY2 Mgl

Fig.2 Chemical structure of compound 2

Y 3. AGER (FED, UVALS! (nm):
230, EI-MS m/z: 444 [M]+, #He W 4> ¥ R
CyHN,Oys AHIFIE 15, 'H-NMR (500 MHz,
CD;0D) 4: 2.01 (3H, s, H-2"), 2.83 (2H, dd, J = 9.0,
6.5 Hz, H-3"), 3.00 (1H, dd, J = 14.0, 8.5 Hz, H-3b),
3.14 (1H, dd, J = 14.0, 6.5 Hz, H-3a), 3.88 (1H, dd,
J =115, 6.5 Hz, H-1'b), 3.99 (1H, dd, J = 11.5, 4.0
Hz, H-1'a), 429 (1H, m, H-2"), 478 (1H, m, H-2),
7.16~7.22 (5H, m, H-5'~9"), 7.22~7.27 (5H, m,
H-5~9), 7.42 (2H, t, J = 7.5 Hz, H-13, 15), 7.53 (1H,
t,J=7.0, 1.5 Hz, H-14), 7.71 (2H, dd, J= 7.0, 1.5 Hz,
H-12, 16); "C-NMR (125 MHz, CD;OD) &: 173.4
(C-1), 56.8 (C-2), 39.1 (C-3), 138.6 (C-4), 129.6 (C-5,
9), 130.4 (C-6, 8), 127.9 (C-7), 170.1 (C-10), 135.4
(C-11), 128.6 (C-12, 16), 129.6 (C-13, 15), 132.9
(C-14), 66.3 (C-1'), 51.3 (C-2), 38.2 (C-3"), 139.1
(C-4"), 129.7 (C-5', 9'), 130.5 (C-6', 8"), 127.7 (C-7"),
172.7 (C-1"),20.9 (C-2"). LA L%# 5 Sk #kiE th
X, %52t &4 3 N saropeptide.

&M 4: TEMRY, UV AT (nm): 241,
EI-MS m/z: 222 [M]", #E4F M C3H 15035, A
MIFIE 9 5. "H-NMR (500 MHz, CD;OD) &: 1.02
(3H, s, H-12), 1.06 3H, s, H-11), 1.89 (3H, d, J= 1.0
Hz, H-13), 2.29 (1H, d, J = 17.0 Hz, H-2a), 2.61 (1H,
d, J=17.0 Hz, H-2b), 2.31 (3H, s, H-10), 5.93 (1H, s,
H-4), 6.43 (1H, d, J = 16.0 Hz, H-8), 6.99 (1H, d, J =

16.0 Hz, H-7); "C-NMR (125 MHz, CD;0D) §: 42.8
(C-1), 50.7 (C-2), 200.8 (C-3), 128.1 (C-4), 161.2
(C-5), 80.1 (C-6), 148.5 (C-7), 131.8 (C-8), 200.5
(C-9), 27.8 (C-10), 24.9 (C-11), 23.7 (C-12), 193
(C-13). NMR % 5 e i te, wfyse b &4
4 N EA N

a5 SRR AR <EF'E;> UV AN (nm):
254, EI-MS m/z: 138 [M]", 'H-NMR (500 MHz,
CD;0D) 6: 6.81 (2H, d, J= 9.0 Hz, H-2, 6), 7.88 (2H,
d,J=9.0 Hz, H-3, 5); "“C-NMR (125 MHz, CD;0D)
5 1232 (C-1), 133.1 (C-2, 6), 116.1 (C-3, 5), 163.3
(C-4), 170.7 (C-7)o  VA_E- Kt 5 Sk S A —s,
MU EAC A 5 NI R R .

EY 6: AEEE (FEED, UVA - (nm):
223, 280, 292, HR-ESI/TOF-MS m/z: 191. 0323 M+
Nal]’, 737N CsHgOso 'H-NMR (500 MHz, CD;0D)
5: 6.80 (1H, d, J = 9.0 Hz, H-5), 7.55 (1H, dd, J = 9.0,
2.0 Hz, H-6), 7.57 (1H, d, J = 2.0 Hz, H-2), 3.89 (3H,
s, OCH3); ""C-NMR (125 MHz, CD;OD) &: 123.2
(C-1), 115.9 (C-2), 148.8 (C-3), 152.8 (C-4), 113.9
(C-5), 125.4 (C-6), 170.2 (C = 0), 56.5 (C-8). LA 3k
o 5 ki A -, WA 6 A RE
=8

A 7: KEACHAK CRED, UVAL! (nm):
259,294, EI-MS m/z: 154 [M]", 'H-NMR (500 MHz,
CD;0D) 6: 6.81 (1H, d, J = 8.5 Hz, H-5), 7.42 (1H, d,
J=2.0 Hz, H-2), 7.44 (1H, d, J = 8.5, 2.0 Hz, H-6);
BC-NMR (125 MHz, CD;0D) ¢: 123.3 (C-1), 115.9
(C-2), 146.1 (C-3), 151.6 (C-4), 177.8 (C-5), 124.0
(C-6), 170.5 (-COOH). LA % ¥ 5 Sk s 2 A —
HUO, W% A T NEILERR.

EY 8. Ffsti (FEE, UV,
220, 274, HR-ESUTOF-MS m/z: 221.081 4 M+
Na]", 72> ¥ N CoHy;0s, 'H-NMR (500 MHz,
CD;0D) ¢: 3.88 (6H, s, 3, 5-OCH3), 7.33 (2H, s, H-2,
6); “C-NMR (125 MHz, CD;OD) &: 1222 (C-1),
108.4 (C-2, 6), 148.9 (C-3, 5), 141.8 (C-4), 170.2
(-COOH), 56.9 (3, 5-OCH3). LA L¥¥E 5 k4R iE 3
A, %A 8 N T HR.

W& 9: IKEEMAK (HED, UV?»%;?H (nm):
231,279, 310, HR-ESI/TOF-MS m/z: 161.022 5 [M+
Na]’, 139.040 4 [M+H] . 'H-NMR (500 MHz,
CD;0D) 6: 6.89 (1H, d, J = 8.0 Hz, H-5), 7.28 (1H, d,

MeOH

MeOH ( ):
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J = 1.5 Hz, H-2), 7.30 (1H, dd, J = 8.0, 1.5 Hz, H-6),
9.68 (1H, s, -CHO); "C-NMR (125 MHz, CD;0D) §:
130.9 (C-1), 115.4 (C-2), 147.4 (C-3), 154.0 (C-4),
116.4 (C-5), 126.6 (C-6), 193.2 (CHO). %:id 53k
ot M A 9 MR LASES

AW 10: K EERAR CRED, UV A (nm):

223,260, 294, HR-ESI/TOF-MS m/z: 205.075 6 [M~+
Na]", "H-NMR (500 MHz, CD;0D) ¢: 1.35 (3H, t, J =
7.0 Hz, H-9), 4.28 (2H, q, J = 7.0 Hz, H-8), 6.79 (1H,
d, J=8.0 Hz, H-5), 7.40 (1H, d, J = 2.0 Hz, H-2), 7.42
(1H, dd, J = 8.0, 2.0 Hz, H-6); "C-NMR (125 MHz,
CD;0D) ¢: 123.0 (C-1), 1159 (C-2), 146.3 (C-3),
151.8 (C-4), 117.5 (C-5), 123.7 (C-6), 168.5 (C-7),
61.8 (C-8), 14.8 (C-9). LA % ¥s 5 ik A —

!
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