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Chemical constituents from n-butanol parts of Tinosporae sinenisis
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Abstract: Objective To study the chemical constituents from n-butanol parts of Tinosporae Caulis. Methods The compounds
were isolated and purified by silica gel column chromatography, Sephadex LH-20 and semi-HPLC. The structures were identified by
spectroscopic methods and physicochemical properties. Results ~ Sixteen compounds were isolated and identified from the n-butanol
parts of Tinosporae Caulis as syringin (1), corchoionoside C (2), 3,4-dimethoxyphenyl-B-D-glucopyranoside (3),
cinnamol-O-B-D-glucopyranoside (4), 3,4,5-trimethoxylphenol-p-D-glucopyranoside (5), benzyl-p-D-glucopyranoside (6), syringic
acid (7), 3,5-dimethoxybenzoic acid-4-O-B-D-glucoside (8), 1,4-dihydroxymethyl-2,5-dimethoxy benzene (9), 1-[2-
(furan-2-yl)-2-oxoethyl] pyrrolidin-2-one (10), cordysinin B (11), lyciumide A (12), tyrosine (13), cyclo-(Leu-lle) (14),
(—)-episyringaresinol (15), and (+)-syringaresinol-4’-O-B-D-glucopyranoside (16). Conclusion Compounds 2 and 9—14 are
isolated from Tinospora genus for the first time.
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BT THEAL, 193] 16 MEEY), DS ENET &
1 (1). corchoionoside C(2). 3,4- — Hl 4 L K 3-B-D-
M WO & ME HF ( 3,4-dimethoxyphenyl-B-D-
glucopyranoside, 3). RIFERE-O-B-D- Ntk MR 7] 2 4 £
(cinnamol-O-B-D-glucopyranoside, 4). 3,4,5-— H%
F IR Y- B-D-k IR 4 % B 1F (3,4,5-trimethoxylphenol-
B-D-glucopyranoside, 5). benzyl-B-D-glucopyranoside
(6). T &M (syringic acid, 7). 3,5-— FHAJEIKH
Fik-4-O-B-D-#i 4 B 1 (3,5-dimethoxybenzoic acid-4-
O-B-D-glucoside , 8 ) . 1,3-benzenediethanol-4,6-
dimethoxy (9). 1-[2-(furan-2-yl)-2-oxoethyl] pyrrolidin-
2-one (10). cordysinin B (11). lyciumide A (12).
Ii% B2 (tyrosine, 13). ¥ CGREIR-F 5T &R [cyclo-
(Leu-lle), 14]. R T EHMEEE [(—)-episyringaresinol,
15] . (+)-syringaresinol-4'-O-B-D-glucopyranoside
(16). He, thaY 2. 9~14 HREXRMNEHH
J& oy B3
1 X5

TR 35 LC3000 &Y (Jbat filpri@ Rl
FHRAFD, Agilent1200 & iiH ik (£HE
LG AT, Bruker AM-400M AZREFEIRAX (Hiit:
BRUKER /A ), Waters UPLC Premier Q-TOF (3£
B K45t A F] ), Sephadex LH-20 i 5 H it i
(Pharmacia Biotech), MCI GEL CHP20P 75~150
um CHARZZE05), e A% e s frat

JIT F 220 DRI 27 5 A Rl 0 R I
YN CREDEFSFBRE D RE SN
Tinosporasinensis (Lour.) Merr. 2. HWYFRA
(20151226 )7 £ T-1L P4 = 245 K22 B 7 A
H S
2 REBSETE

TR TE i (20 kg) ¥oii e, H 70% 2 FE[H]
P 2 Ik, BER 2 h, AL AR EIRE . K&
&, WKIKHESIRCRE. 1ETREAEHG, 19200E T B
fi 500 g. IE T EEHRAL_ERSLRIE HPD-722, AN
IR B BRI, WL 30%. 50%. 70% 2
e it 43 WU [FTUS . 30% LA 22 ek A £
W R, DIASFIEG) — 5-F R 9P i va ), 452804
ML R s B (i, Cug SOt
Ll R s GRsh I EE-/K 28 1 72), 735
BEMEY 1 (5.6 mg). 2 (8.2mg). 3 (10.0 mg).
4 (225 mg). 5 (18.6 mg). 6 (15.0 mg). 50%,
WEAAL 22 MCI A (i, Befsbd: 2 i K~ il 4 R

W GRS EE-/K 31 69), 2> HIEEIL A4 7 (6.0
mg). 8 (89 mg). 9 (42 mg). 10 (55 mg). 11
(30.2 mg>. 12 (11.4 mg). 13 (17.2 mg). 50%Z
T AV, 0 ek i o R A 003t DR i S VA £ (A
B HIEE-7K 35 1 65), 73 w453 21k &4 14(9.6 mg)
15 (12.2mg). 16 (8.6 mg).

3 LEETE

&Y 1: AR A, ESI-MS m/z: 373 [M+H]',
'H-NMR (400 MHz, CD;0D) d: 6.74 (2H, s, H-3, 5),
6.54 (1H, d, J = 15.9 Hz, H-7), 6.37 (1H, dt, J = 5.6,
15.8 Hz, H-8), 4.86 (1H, s, H-1"), 422 (2H, dd, J =
5.4, 1.2 Hz, H-9), 3.85 (6H, s, -OCHs), 3.77 (1H, dd,
J =120, 2.4 Hz, H-6"a), 3.65 (1H, dd, J = 11.8, 5.2
Hz, H-6'b); *C-NMR (100 MHz, CD;0OD) &: 131.3
(C-1), 105.4 (C-2, 6), 154.4 (C-3, 5), 135.9 (C-4),
135.3 (C-7), 130.0 (C-8), 63.6 (C-9), 105.3 (C-1'),
75.7 (C-2'), 77.8 (C-3'), 71.3 (C-4"), 78.4(C-5"), 62.6
(C-6"), 57.0 (-OCHs). LA_E¥#f 5 Scifnt e —3k 4,
MR T &

& 2: Ak A, ESI-MS m/z: 385 [M—H]
'H-NMR (400 MHz, CD;0D) 8: 5.97 (1H, d, J = 15.6
Hz, H-7), 5.87 (1H, s, H-4), 5.72 (1H, dd, J = 15.6, 7.2
Hz, H-8), 4.54 (1H, m, H-9), 4.27 (1H, d, J = 7.72 Hz,
H-1), 3.85 (1H, dd, J = 11.6, 2.2 Hz, H-6'a), 3.62 (1H,
dd, J = 12.0, 5.2 Hz, H-6'b), 3.16~3.35 (4H, m,
H-2'~5"), 2.60 (1H, d, J = 17.0 Hz, H-2a), 2.17 (1H,
d, J = 16.9 Hz, H-2b), 1.94 (3H, d, J = 1.3 Hz, H-11),
1.28 (3H, d, J = 6.4 Hz, H-10), 1.03 (3H, s, H-12),
1.01 (3H, s, H-13); *C-NMR (100 MHz, CD;0D) §:
42,5 (C-1), 50.8 (C-2), 201.4 (C-3), 127.1 (C-4), 167.1
(C-5), 80.1 (C-6), 133.7 (C-7), 133.8 (C-8), 75.0
(C-9), 22.3 (C-10), 19.6 (C-11), 235 (C-12), 24.7
(C-13), 101.3 (C-1"), 74.7 (C-2"), 78.4 (C-3'), 71.7
(C-4"), 78.2 (C-5"), 62.8 (C-6"). LA % 5 Cikxt
— 3B, k% % corchoionoside C-.

EY 3: AR AR, ESI-MS m/z: 339 [M+
Na]*, 'H-NMR (400 MHz, CD;0D) 6: 6.85 (1H, d, J =
8.8 Hz, H-5), 6.82 (1H, d, J = 2.7 Hz, H-2), 6.66 (1H,
dd, J = 2.7, 8.8 Hz, H-6), 4.77 (1H, d, J = 7.4 Hz,
H-1), 3.90 (1H, dd, J = 12.0, 2.1 Hz, H-6'a), 3.81 (3H,
s, 3-OCH3), 3.77 (3H, s, 4-OCHs), 3.68 (1H, dd, J =
12.0, 5.8 Hz, H-6'b), 3.47~3.33 (4H, m, H-2'~5");
BC-NMR (100 MHz, CD;0D) §: 146.1 (C-1), 104.1
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(C-2), 154.0 (C-3), 151.2 (C-4), 109.4 (C-5), 114.0
(C-6), 103.5 (C-1'), 74.8 (C-2'), 78.1 (C-3"), 71.6
(C-4'), 78.3 (C-5"), 62.6 (C-6"), 56.4 (3-OCHj), 57.2
(4-OCHa). VA_E%d 5 scmhont i — 5™, #eksse e
EH 3N 3,4- WS I -B-D- AL I H AT 1

&9 4: A, ESI-MS m/z: 295 [M—H],
'H-NMR (400 MHz, CD50D) 6: 7.41 (2H, m, H-2, 6),
7.29 (3H, m, H-3~5), 6.68 (1H, d, J = 16.0, H-7),
6.36 (1H, m, H-8), 4.53 (1H, m, H-9), 4.36 (1H, d, J =
7.8 Hz, H-1), 3.88 (1H, dd, J = 12.0, 5.8 Hz, H-6"a),
3.67 (1H, dd, J = 12.0, 1.8 Hz, H-6'b), 3.38~3.2 (4H,
m, H-2'~5"; *C-NMR (100 MHz, CD,0D) ¢: 138.3
(C-1), 1275 (C-2), 129.6 (C-3), 128.7 (C-4), 129.6
(C-5), 127.5 (C-6), 133.8 (C-7), 126.7 (C-8), 70.8
(C-9), 103.4 (C-1'), 75.1 (C-2"), 78.2 (C-3"), 71.7
(C-4"), 78.0 (C-5"), 62.8 (C-6") Lh_EH¥s 5 30k xf &
— 5, WA 4 9 A AERT-O-B-D- I I 3 4
i RE

&9 5: F R A, ESI-MS m/z: 345 [M—H]
'H-NMR (400 MHz, CD;0D) §: 6.48 (2H, s, H-2, 6),
4.80 (1H, d, J = 7.5 Hz, H-1"), 3.91 (1H, dd, J = 12.0,
2.2 Hz, H-6'a), 3.81 (6H, s, 3, 5-OCHs), 3.69 (3H, s,
4-OCHs), 3.67 (1H, dd, J = 12.0, 5.8 Hz, H-6'b),
3.47~3.34 (4H, m, H-2'~5"); “C-NMR (100 MHz,
CD;0D) §: 156.1 (C-1), 96.2 (C-2), 154.8 (C-3), 134.5
(C-4), 154.8 (C-5), 96.2 (C-6), 103.2 (C-1"), 75.0
(C-2), 784 (C-3"), 71.7 (C-4"), 78.1 (C-5'), 62.8
(C-6"), 56.6 (3, 5-OCHs), 61.2 (4-OCH,). LA F¥i¥E 5
ekt g — 2, B e A 5 N 3,4,5-= HIEIE
I 73~ B-D- MLk e o 4 B Y

A&V 6: AR A, ESI-MS m/z: 269 [M—H]
'H-NMR (400 MHz, CD50D) 6: 7.42 (2H, m, H-2, 6),
7.33 (2H, m, H-3, 5), 7.26 (1H, m, H-4), 4.93 (1H, d,
J = 11.76 Hz, H-7a), 4.65 (1H, d, J = 11.8 Hz, H-7h),
434 (1H, d, J = 7.6 Hz, H-1"), 3.88 (1H, dd, J = 11.8,
1.8 Hz, H-6'a), 3.68 (1H, dd, J = 11.8, 5.48 Hz,
H-6'b), 3.22~3.36 (4H, m, H-2'~5"); 3C-NMR (100
MHz, CD;0D) §: 139.1 (C-1), 129.3 (C-2, 6), 129.2
(C-3, 5), 128.7 (C-4), 71.7 (C-7), 103.3 (C-1"), 75.2
(C-2%, 78.1 (C-3"), 71.7 (C-4'), 78.1 (C-5), 62.8
(C-6)o ALKt 5 i 1B — 50, d e (b &
6 S H I AR

WA T: AR A, ESI-MS m/z: 197 [M—H]

'H-NMR (400 MHz, CD;0D) §: 7.32 (2H, s, H-2, 6),
3.88 (6H, s, 3, 5-OMe); *C-NMR (100 MHz, CD;0D)
51 121.9 (C-1), 108.3 (C-2, 6), 148.8 (C-3, 5), 141.8
(C-4), 169.9 (C-7), 56.8 (3, 5-OCH3). LA E¥d 53¢
mo 20, e A TN T B IR

&9 8: Ik A, ESI-MS m/z: 359 [M—H]
'H-NMR (400 MHz, CD;0D) 4: 7.35 (2H, s, H-2, 6),
5.07 (1H, d, J = 7.5 Hz, H-1"), 3.89 (6H, d, J = 6.4 Hz,
-OMe), 3.77 (1H, dd, J = 12.0, 2.4 Hz, H-6'a), 3.65
(1H, dd, J = 12.0, 2.4 Hz, H-6'b); *C-NMR (100
MHz, CD;OD) §: 127.9 (C-1), 108.7 (C-2), 154.1
(C-3, 5), 140.1 (C-4), 108.4 (C-6), 169.3 (C-7), 104.5
(C-1'), 75.7 (C-2"), 785 (C-3"), 71.4 (C-4), 77.9
(C-5'), 62.6 (C-6"), 56.8 (3-OCHs), 57.0 (5-OCH3). LA
X S e e B, M e kA 8 N 3,5
AR R OK R R -4-O-B-D- 1 A R

&1 9: Lk K, ESI-MS m/z: 199 [M+H]".
'H-NMR (400 MHz, CD;0D) J: 6.96 (2H, s, H-2, 5),
434 (4H, s, H-7, 8), 3.83 (6H, s, 2, 6-OCHy);
BC-NMR (100 MHz, CD;0D) §: 151.2 (C-1, 4), 110.3
(C-2, 5), 125.1 (C-3, 6), 57.8 (C-7, 8), 56.6 (2,
6-OCHa). LA I ¥d 5 et i — 3™, % e
&% 9 N 1,4-dihydroxymethyl-2,5-dimethoxy
benzene.

thE59) 10: HEHAK, ESI-MS m/z: 194 [M+
H]*, 'H-NMR (400 MHz, CD;0D) 6: 7.42 (1H, d, J =
3.52 Hz, H-3), 6.67~6.68 (1H, m, H-4), 7.82 (1H, d,
J =1.6 Hz, H-5), 4.64 (2H, s, H-7), 2.45 (2H,t, J = 8.0
Hz, H-10), 2.80~2.16 (2H, m, H-11), 3.52 (2H, t, J =
7.12 Hz, H-12); “C-NMR (100 MHz, CD50D) &:
152.4 (C-2), 119.5 (C-3), 113.6 (C-4), 149.0 (C-5),
184.4 (C-6), 49.5 (C-7), 178.6 (C-9), 31.4 (C-10), 19.0
(C-12), 49.6 (C-12). LA_b-¥ud 5 ekt g —a,
X E A 10 N 1-[2-(furan-2-yl)-2-oxoethyl]
pyrrolidin-2-one.

WEY 11 TR AR, ESI-MS m/z: 304 [M+
Na]", 'H-NMR (400 MHz, CD50OD) ¢: 8.33 (1H, s,
H-2), 8.19 (1H, s, H-8), 6.06 (1H, d, J = 6.4 Hz, H-1"),
4.49 (1H, m, H-2'), 4.42 (1H, m, H-3'), 4.15 (1H, m,
H-4%), 3.88 (1H, dd, J = 12.6, 2.5 Hz, H-5"a), 3.75 (1H,
dd, J = 12.5, 2.8 Hz, H-5'b), 3.41 (3H, s, 2’-OCHa);
BC-NMR (100 MHz, CD;0D) §: 141.8 (C-2), 150.0
(C-4), 157.6 (C-5), 121.0 (C-6), 153.6 (C-8), 89.2
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(C-1"), 84.6 (C-2'), 70.8 (C-3"), 88.4 (C-4'), 632
(C-5"), 58.8 (2'-OCHa). LA_bHcd 55 srifont i — 5™,
% B A4 11 M cordysinin B.

& 12: Lk A, ESI-MS m/z: 336 [M+
Na]*, 'H-NMR (400 MHz, CD,0D) 6: 7.35 (1H, s,
H-4), 7.0 (2H, m, H-5', 9", 6.92 (1H, dd, J = 8.2, 1.9
Hz, H-8), 6.78 (1H, d, J = 8.2 Hz, H-7), 6.68 (2H, m,
H-6', 8"), 6.60 (1H, d, J = 12.6 Hz, H-3'), 5.80 (1H, d,
J = 12,6 Hz, H-2"), 3.82 (3H, s, -OMe), 3.39 (2H, t,
J = 7.7 Hz, H-1), 269 (2H, t, J =7.4 Hz, H-2);
BC-NMR (100 MHz, CD;0OD) &: 42.4 (C-1), 35.6
(C-2), 131.3 (C-3), 115.8 (C-4), 148.6 (C-5), 142.1
(C-6), 121.6 (C-7), 124.9 (C-8), 170.3 (C-1"), 113.9
(C-2'), 138.4 (C-3'), 128.5 (C-4'), 130.7 (C-5', 9",
116.2 (C-6', 8"), 156.9 (C-7"), 56.3 (-OCH3). LA %k
kR 2, e e (A 12 4 yciumide A

th&9 13: KR, ESI-MS m/z: 180 [M—
H]*, 'H-NMR (400 MHz, CD;OD) &: 9.2 (1H, s,
H-N), 7.76 (1H, s, N-H), 6.83 (2H, d, J = 8.4 Hz, H-3,
5), 6.67 (2H, d, J = 8.4 Hz, H-2, 6), 3.85 (1H, m, H-8),
2.50 (1H, m, H-7a), 2.11 (1H, m, H-7b); “*C-NMR
(100 MHz, CD;0D) &: 126.5 (C-1), 130.7 (C-2, 6),
115.0 (C-3, 5), 156.0 (C-4), 48.7 (C-7), 55.7 (C-8),
166.2 (C-9). LA ¥ 5 cihnt e — 5, #%se
&) 13 NERERE .

th&W 14: KA, ESI-MS m/z: 225 [M—
H]*, 'H-NMR (400 MHz, CD;OD) ¢§: 8.15 (1H, m,
N-H), 8.02 (1H, m, N-H), 3.76 (1H, m, H-a), 3.69
(1H, brs, H-o), 1.85 (1H, m, H-y), 1.79 (1H, m, H-p),
1.62 (1H, m, H-p"), 1.46 (1H, m, H-B), 1.39 (1H, m,
H-y4), 1.17 (1H, m, H-y";), 0.9 (6H, m, H-¢", v',), 8.85
(6H, m, H-6, &,); *C-NMR (100 MHz, CD50D) 6:
168.3 (C = 0), 166.7 (C' = 0), 52.2 (C-), 43.6 (C-p),
23.5 (C-y), 23.0 (C-64), 21.7 (C-6,), 58.7 (C-’), 38.6
(C-B'), 24.3 (C-y')), 15.1 (C-y’), 11.72 (C-"). LA b3
53 5, M AY 14 8% GE
RIR- AR

&Y 15: AR, ESI-MS m/z: 419 [M+
H]*, *H-NMR (400 MHz, CD;0D) 6: 6.67 (2H, s, H-2,
6), 6.66 (2H, s, H-2, 6'), 4.86 (1H, m, H-7), 4.43 (1H,
d, J = 6.8 Hz, H-7), 4.14 (1H, d, J = 9.4 Hz, H-9a),
3.87 (1H, m, H-9'b), 3.80 (1H, m, H-%a), 3.66 (1H, m,
H-8), 3.41 (1H, m, H-9b), 2.94 (1H, m, H-8"), 3.86

(12H, s, 3, 3, 5, 5-OCHs); *C-NMR (100 MHz,
CD;0D) ¢: 133.2 (C-1), 130.6 (C-1"), 104.6 (C-2, 6),
104.1 (C-2, 6"), 149.4 (C-3, 5), 149.2 (C-3', 5"), 136.3
(C-4), 135.6 (C-4'), 89.6 (C-7), 83.6 (C-7"), 55.8
(C-8), 51.2 (C-8"), 72.0 (C-9), 70.7 (C-9"), 70.7 (C-9"),

51.2 (C-OCHa). PA_E¥ct 5 szilhont e — 20,

EWE 16 R T EHW RS
&9 16: kAR, ESI-MS m/z: 581 [M+

HY, 'H-NMR (400MHz, CD;0D) ¢: 6.72 (2H, s, H-2,

6), 6.65 (2H, s, H-2', 6"), 4.76 (1H, d, J = 4.1 Hz, H-7),

4.71 (1H,d, J=4.4 Hz, H-7"), 4.86 (1H, d, J = 7.6 Hz,

H-1"), 3.85 (6H, s, 3, 5-OMe), 3.84 (6H, s, 3/,

5'-OMe), 3.67 (1H, s, H-9), 3.77 (1H, dd, J = 12.0, 2.4

Hz, H-6"a), 3.66 (1H, dd, J = 11.9, 5.4 Hz, H-6"Db),

3.92 (1H, m, H-5"), 3.38~3.49 (3H, m, H-2"~4"),

3.19 (1H, m, H-8), 3.14 (1H, m, H-8"); *C-NMR (400

MHz, CD;0D) ¢: 133.1 (C-1), 104.6 (C-2, 6), 149.4

(C-3, 5), 136.3 (C-4), 87.2 (C-7), 55.7 (C-8), 139.6

(C-1"), 104.9 (C-2', 6"), 154.4 (C-3', 5"), 135.6 (C-4"),

87.6 (C-7"), 55.5 (C-8"), 729 (C-9, 9'), 56.8 (3,

5-OMe), 57.1 (3', 5-OMe), 105.4 (C-1"), 75.7 (C-2"),

78.4 (C-3"), 71.4 (C-4"), 77.8 (C-5"), 62.6 (C-6"). LA

R Sk 5, st A Y 16 N

(+)-syringaresinol-4'-O-p-D-glucopyranoside »
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