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Phytochemical Constituents from the Aerial Parts of Paris verticillata
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Abstract — Column chromatographic separation of the MeOH extract from the aerial parts of Paris verticillata led to the iso-
lation of three phenolics, two terpene glucosides and two pyrrolidine alkaloids. Their structures were characterized to be methyl
caffeate (1), 5-hydroxy pyrrolidin-2-one (2), vanillic acid (3), benzyl alcohol glucopyranoside (4), (6S, 9R)-roseoside (5), sta-
phylionoside H (6) and 5-methoxy pyrrolidin-2-one (7) by spectroscopic means. The isolated compounds (1-7) were for the
first time reported from this source. The isolated compounds were tested for their cytotoxicity against four human tumor cell

lines by SRB method in vitro.
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7171 & AlQF - ¥)AZ == JASCO P-1020 = ©]8319)
o 'H¥ ®C - NMRS A#3g 3571719 )
= Varian UNITY INOVA 500  ©]-8319t}. E2o] £}
F =42 EI-MS WS o]£3}+= JEOL SX102 mass
spectrometer (JEOL Ltd, Japan) 2 FAB-MS ]S 0|83
+ JEOL 700 mass spectrometer (JEOL Ltd, Japan) 7] 7]
£ 7|2 AR A9 AAE ot A9
AzvtETE]o] AM-E 378482 silica gel 60 (Merck, 70
~230 mesh and 230~400 mesh), RP-18 (Merck) 2
Sephadex LH-20 (Pharmacia) ©|%1oH, ¥l I Zu|lE 72}
3] 5742 Merck AllA] AAFSIE pre-coated Silica gel Fs,
plates ¢} RP-18 F,s, platesg& AMS-3IATH
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20 (100% MeOH)E: o83+ Ay A=nETes] WHoR
N9 &AFEE (B21 - E24)2. 2 YUtk &8 E23 (550
mg)e RP C-18 (30% MeOH) AY AZntEI2}0]E 23]
3k &, HPLC (siliga gel/chloroform : MeOH =30:1 %! RP
C-18/50% MeOH) & AA|slo] m&a 24 1 (20 mg) <
AQith 7o WO g AH3E XD (250 mg)E 2135k F
A oil 4 B2 2 Smg) & oW, 2HF E24 (700 mg)
A M FE FA oil A B2 3 20mg) & zHzt LA
BuOH £ & (10 )2 silica gel2 ©|-83 2 AZrlET
2} (chloroform: MeOH : H,0 = 10:5:1-0:1: 1) & ©]
f3lo] 719 ARE (B1-B5)CE QL) ©]F Bl #3)
(3.52)% RP C-18 (25% MeOH) & o] &3t A¥aznlE
gty o g oA s/ AEE (B11-Bl15) 22 A
t}. Bl1l 38 (1.2 g)< silica gel (chloroform : MeOH =
8:1) # Sephadex LH-20 (80% MeOH) < ol-&3lo] H2|3k
3. HPLC (silica gel/chloroform:MeOH = 8:1) & ©]-&3}]
A oil A 24 4 (4mg), T gum & EF 5 (19mg) B
FA oum A 232 6 (14 mg)yS 22 At B12 #3 (0.5
g)2 HPLC (silica gel/chloroform : MeOH = 13:1) & A
to] FA oil A E2 7 (40 mg)S LA

Compound 1 (methyl caffeate) - Ulﬁ‘r*“ 2 mp :
155-157 °C ; EI-MS : 195 [M+H]" ; 'H-NMR (CD,0D,
500MHz) : & 7.55 (1H, d, J=15.0 Hz, H-7), 7.04 (1H, d,
J=2.0 Hz, H-2), 6.94 (1H, dd, /=2.0, 8.5 Hz, H-6), 6.79
(1H, d, J=8.5 Hz, H-5), 6.26 (1H, d, J=15.0 Hz, H-8),
3.76 (3H, s, OMe) ; "C-NMR (CD,0OD, 125MHz) : o
168.60 (C-9), 148.40 (C-4), 145.76 (C-3), 145.64 (C-7),
126.56 (C-1), 121.75 (C-6), 115.35 (C-2), 114.00 (C-5),
113.71 (C-8), 50.81 (OMe)

Compound 2 (5-hydroxy pyrrolidin-2-one) — ¥4 74

: [alp : -0.28 (¢ 0.8, MeOH) ; HREI-MS : 101.0472
[M]+ : "H-NMR (CD,0OD, 500MHz) : § 5.27 (1H, dd,
J=46.5, 2.0 Hz, H-5), 2.52 (1H, m, H-3eq), 2.42 (1H, m,
H-4ax), 2.23 (1H, m, H-3ax), 1.93 (1H, m, H-4eq) ; "C-
NMR (CD;0OD, 125MHz) : § 179.66 (C-2), 79.76 (C-5),
30.10 (C-4), 28.17 (C-3)

Compound 3 (vanillic acid) — ; FAB-MS :
191 [M+Na]" ; '"H-NMR (CD,OD, SOOMHZ) 85 7.45
(1H, s, H-2), 7.42 (1H, d, J=8.0 Hz, H6) 6.81 (1H, d,
J=8.0 Hz, H-5), 3.84 (3H, s, OMe) ; "C-NMR (CD,0OD,
125MHz) : & 167.72 (C-7), 150.53 (C-4), 145.01 (C-3),
122.48 (C-6), 121.46 (C-1), 116.28 (C-2), 114.70 (C-5),
51.08 (OMe)

Compound 4 (benzyl alcohol glucopyranoside)

A & ; FAB-MS : 293 [M+Na] ; 'H-NMR (CD, OD
500MHz) : & 7.43 (2H, d, J=17.0 Hz, H-2, 6), 7.33 (2H,
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Fig. 1. The Structure of compounds 1~7 isolated from aerial
parts of Paris verticillata.

t, J=7.0 Hz, H-3, 5), 7.28 (1H, t, J=7.0 Hz, H-4), 4.94
(1H, d, J=12.0 Hz, H-7a), 4.68 (1H, d, J=12.0 Hz, H-
7b), 4.35 (1H, d, J=8.0 Hz, H-1"), 3.90 (I1H, dd,
J=12.0, 9.0 Hz, H-6'a), 3.70 (1H, dd, J=12.0, 5.5 Hz,
H-6'b), 3.37 — 3.24 (4H, m, H-2', 3', 4, 5') ; "C-NMR
(CD,OD, 125MHz) : § 139.24 (C-4), 129.43 (C-1),
129.35 (2C-2, 6), 128.84 (2C-3, 5), 103.44 (C-1'), 78.27
(C-5"), 78.20 (C-3"), 75.30 (C-2'), 71.89 (C-7"), 71.86 (C-
4", 62.98 (C-6")

Compound 5 ((6S, 9R)-roseoside) — ¥4} gum ;
[a]y: +97.08 (¢ 0.95, MeOH) ; FAB-MS : 409 [M+Na]"
'H-NMR (CD,OD, 500MHz) : & 5.88 (2H, m, H-7, 8),
5.87 (1H, s, H-4), 444 (1H, m, H-9), 435 (1H, d, /= 8.0
Hz, H-1'), 3.86 (1H, dd, J=12.0, 1.5 Hz, H-6'a), 3.64
(1H, dd, J=12.0, 5.0 Hz, H-6'b), 3.36-3.24 (3H, m, H-3',
4, 5", 3.18 (1H, dd, J=9.5, 8.0 Hz, H-2"), 2.54 (1H, d,
J=17.0 Hz, H-2a), 2.16 (1H, d, J=17.0 Hz, H-2b), 1.93
(3H, s, H-13), 1.30 (3H, d, J= 6.5 Hz, H-10), 1.05 (6H,
s, H-11, 12) ; "C-NMR (CD,0D, 125MHz) : & 201.34
(C-3), 167.40 (C-5), 135.43 (C-8), 131.68 (C-7), 127.32
(C-4), 102.88 (C-1'), 80.14 (C-6), 78.25 (C-3"), 78.17 (C-
5", 77.42 (C-9), 75.39 (C-2'), 71.78 (C-4'), 62.97 (C-6"),
50.84 (C-2), 42.57 (C-1), 24.83 (C-11), 23.57 (C-12),
21.33 (C-10), 19.69 (C-13)

Compound 6 (staphylionoside H) — 54} gum ; [cx]D
: -142.69 (¢ 0.7, MeOH) ; FAB-MS : 411 [M+Na]"

NMR (CD,0D, 500MHz) : § 5.98 (1H, d, J=15.0 Hz,
H-7), 5.72 (IH, dd, J=15.0, 6.5 Hz, H-8), 4.43 (1H, t
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like m, J=6.5 Hz, H-9), 4.36 (IH, d, J=8.0 Hz, H-1"),
3.82 (1H, dd, J=12.0, 2.5 Hz, H-62), 3.75 (1H, m, H-3),
3.70 (1H, dd, J = 12.0, 5.0 Hz, H-6'b), 3.35 -3.18 (4H,
m, H-2', 3", 4', 5", 2.27 (1H, dd, J=14.0, 5.0 Hz, H-4a),
1.61 (1H, dd, J=14.0, 9.5 Hz, H-4b), 1.55 (1H, dd,
J=12.5, 3.5 Hz, H-2a), 1.29 (3H, d, J=6.5 Hz, H-10),
124 (1H, dd, J=12.5, 2.0 Hz, H-2b), 1.20 3H, s, H-13),
1.19 (3H, s, H-11), 0.98 (3H, s, H-12) ; "C-NMR
(CD,0OD, 125MHz) : & 137.25 (C-8), 127.87 (C-7),
102.76 (C-1'), 78.24 (C-3"), 78.06 (C-5"), 77.05 (C-2'),
7541 (C-9), 71.51 (C-4"), 71.30 (C-6), 68.17 (C-5), 64.68
(C-3), 62.69 (C-6), 48.10 (C-2), 41.72 (C-4), 36.08 (C-1),
30.25 (C-11), 25.27 (C-12), 21.11 (C-10), 20.35 (C-13)

Compound 7 (5-methoxy pyrrolidin-2-one) — 54 &
5 [alp : +0.51 (¢ 0.1, MeOH) ; FAB-MS : 116
[M+H]" ; 'H-NMR (CD,OD, 500MHz) : & 491 (1H, dd,
J=6.0, 1.0 Hz, H-5), 3.31 (3H, s, OMe), 2.45 (1H, m,
H-3eq), 2.32 (1H, m, H-4ax), 2.20 (1H, m, H-3ax), 2.03
(1H, m, H-4eq) ; "C-NMR (CD,0D, 125MHz) : &
180.40 (C-2), 87.64 (C-5), 53.68 (OMe), 28.19 (C-4),
27.65 (C-3)

MEzEMAYH - Ax54d 28-S Sulforhodamine-B
Bioassay (SRB) "< -8-8-8t] dh=3letaFaxollx] s3)a}
kY Ao AF2E A FEFE A549 (non small cell lung
carcinoma), SK-OV-3 (adenocarcinoma, ovary malignant
ascites), SK-MEL-2 (malignant melanoma, metastasis to skin
of thigh), & HCT-15 (colon adenocarcinoma)ys A&-8}o] A|
FEA ARE AFYsich

Ht o

AZbFES] A MeOHI A2 e B9 A=vtED
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S5HE 2= 7 AfelH, p-anisaldehyde-H,SO, A A|
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NMR =% E% ['H-NMR : § 5.27 (1H, dd, J=6.5, 2.0
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ring 7325 7HE 2EYE 5 F AT 4719
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slehE 7 B3t siekE 29 4373 9 p-anisaldehyde-H,SO,
HhAl sefo] ZRQRA| W, BAEL 116 [M+H] &2 2ol S
UeRRSIT 313HE 29 OH ZZ&°] methoxyl ZH2F 3
35298S 'H 2 "C-NMR 2=E3 ['HNMR : 6 331
(H, s), "C-NMR : & 53.68]% £3}o] g1 5= gi7]ol,
ShetE 78 71 #3913 B]aLEke] S-methoxy-pyrrolidine-2-
one ©.& A& ct.”

33E 5= 4 gum A0 E FAB-MSE 53}o] £}
< 409 (MNa] )= 31 & 1%lom, 'H- 2 “C-NMR
2 ER Ao} Hlwste] BAFAE C0H, 0,22 A4
4 Tk 'HNMR 2FEg o e 371 o]5 A% 4
2~ [8 5.88 (2H, m) & 5.87 (1H, s)] & 4712] methyl 25
[ 1.93 (3H, s), 1.30 (3H, d, J=6.5 Hz) & 1.05 (6H, s)]
S gholsk 4= ATt &3 § 2.54 (1H, d, J=17.0 Hz) 3%
2.16 (1H, d, J=17.0 Hz) ©] CHAIM L= 3RIE
4 Ak "C-NMR 23 E% 0 2 BE] 3}1}2] ketone [5
201.34] 3} 4712] o]5ATt ¥hA [§ 16740, 13543, 131.68,
127.32] 2 771] oxygenated B4 [5 80.14, 78.24, 78.17,
7742, 7539, 71.78 2 62.971F 7¥2} ER1gF 4 2Uirt. 'H-
2 BC-.NMR 2 E3 0 2 RE ] anomeric signal ['H-
NMR : & , 4.35 (1H, d, J=8.0 Hz), "C-NMR : &
102.881 717} &Rl1ste] 17]9] B-glucose 7} A ¥k o] U
S BRI F ATk o] AxpEs 9 71E Bl v
FEE vl S3E 55 (6S, 9R)-roseosideZ BRI 4=
Ak

313 6 W3k £ oum A B Z FAB-MS £ %35}¢]
BEAS 411 ((M+Na])E 6181350 m, 'H- 2 "C-NMR
2HERS Fal] £214E CH,,0, 02 BRIT & U
ok 'H- 8 "C-NMR 29 = 0] 815He 59k fAREA R,
o.B unsaturated ketone I35 THAlOY, saturated hydroxyl 55
o] F7tE Ao ™, FIH€] oxygenated ¥4 [0 64.68
62.6917} epoxy ringS P2 71 FAL Tl AT
F YATEPD o)de] Ae wigow /1F A w4
Be 52 Hlawdt 43 sl9HE 62 staphylionoside HE. <}
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9] 3%9] phenolic B2 EL 7|1& T EH v}
o] 7}7} methyl caffeate (1), vanillic acid (3)'>
benzyl alcohol glucopyranoside (4)'9% <13 = 9
At

3 22 75 B B AEddM Aees Bl s
O™, SRB assays 53 MESAAFHANME 75 BF 45
o] AA xS sl (A549, non small cell lung
carcinoma ; SK-OV-3 , adenocarcinoma, ovary malignant
ascite ; SK-MEL-2, malignant melanoma, metastasis to
skin of thigh ; HCT-15, colon adenocarcinoma) ¥] ¢F3+ &

& YEMIATE (> 30uM).
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