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Chemical constituents from the aerial parts of Caragana turfanensis
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ABSTRACT: AIM To study the chemical constituents from the aerial parts of Caragana turfanensis ( Krassn.)
Kom.. METHODS The 95% ethanol extract from C. turfanensis was isolated and purified by silica, HPLC and
recrystallization, then the structures of obtained compounds were identified by physicochemical properties and
spectral data. RESULTS Seventeen compounds were isolated and identified as resveratrol (1), piceatannol (2),
maakoline (3), kompasinol A (4), syringaresinol-O-B-D-glucopyranoside (5), liriodendin (6) , lyoniresinol (7),
kaempferol (8), rutin (9), isokaempferide-7-0-B-D-glucopyranoside (10), cinnamic acid (11), p-hydroxy
cinnamic acid (12), 4-hydroxybenzoic acid (13), syringate-4-O-B-glucopyranoside (14), protocatechualdehyde
(15) , N-trans-caffeoyl tyramine (16) , and daucosterol (17). CONCLUSION Compounds 3, 10 are isolated from
genus Caragana for the first time, and compounds 4, 6-9, 13, 16 are isolated from this plant for the first time.

KEY WORDS: Caragana turfanensis (Krassn.) Kom.; aerial parts; chemical constituents; structural identification
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AN 1 AMSHARD ) ARBFIAERT TAER SRS L
kst S A G L R R TR IE T FERR
B A TS, I3y B e th 17 Mk
Ay, HikEY 3. 10 AR MIZE Y 153,
4, 6~9, 13, 16 N EWMIZMEY LI,

1 7

AV-300, AV-400 #G PRI (72 E Bruker 22
Al); SYNAPT G2-S B & oy B R i AL (3£ H
Waters 24 H] ) 5 ZF-20C BEFA=CEEAMHTL (Rl
LLBUR B OGAY 28 ) s FL-LCO50 & %080R (0,35 4%
(K Bonna-Agela N Fl) 5 GF,, 2 ZMTRERS .
EHTRERE (200~300, 300~400 H, ¥ &L T
J7); ODS HiEl (50 pm, HZ YMC A#]); ODS
HlA B g A (5 pm, HA YMC AF]), HIEE,
AT, CFRCHE . A e At

- 2R AR LR T e R e IO 6 B &
BERAEER FR X 2 RGBT A 05 5
Y e R B H# Y )L Caragana turfanensis (Krassn.)
Kom. ML E3#4Y, FEUERRAS B H0 T 3 8 4k 5 /R
H IR X o 25 R 2G5
2 EBRSHE

B & 5000 Ui E35r 10 kg, B3RE, T,
JH 8 fi5 5t 95% LB W M $2 0 3 ¥ (2 /i),
O [ A 2 BEIR T 950 ¢, HIKIRE:, 1Kk
Gk, ZMROHR . IE T BEAREL, ZEBORIEE [
W, A MBI (47 g) . LR BEHE B
(144 ¢) . IETEAEY (200 ¢) .

W2 R B 40 g, £ 5 W -1 i
(100 : 0~0 : 100) HHEEVEML, TLC #R5 IFAHIR
Aoy, 1510 MBS, Fr.3 (1.5 g) PR AT
B, ZAmEE-LR OB (300 1~10: 1) B
JBt, 1% Fr.4-9 Hribir i, REELGRAEY 11,
Fr.4 (5.0 ¢g) SrERAH B, H &AW k-H
(70 : 1~10 = 1) BREEVENL, TLC AFF4% 5 M4
Fr.4A~Fr. 4E, Fr.4A (200 mg) % RERHESY
BEEEY 12 (13 mg); Fr.4B (1.3 g) &K
ey, A RE-HEE (100 0 1~50 = 1) BB
YEWL, TLC & Jf18 4 118 43 Fr.4B1 ~ Fr. 4B4,
Fr.4B2 (270 mg) % F 2k il 4 HPLC H fE-/K
(55:45) 438, 1B4bE 13 (13 mg) . 15 (10
mg), Fr.5 (6.5 ¢) RH ODS HEN &, &
30% P ~ FHEE VR, & IR 15 3] 6 AMB 43 Fr. 5A ~
Fr.4F, Fr.5C (1.6 g) R4 HPLC HEE-/K
(50 :50) LAY 8 (4 mg), Fr.5E (780

mg) RARERAH: @ P BB (70: 1) S
G 9 (6 mg), Fr.7 (10.4 g) ZREEAE—EH
Be-HEE (20 1~1: 1), 73&4F 6 MR Fr. 7TA~
Fr. 7F, Fr.7C (930 mg) 24l HPLC H EE-7K
(41 : 59) T EHBALEW 16 (15 mg); Fr.7E
(6.2 g) 2 ODS HZEMIE5, H 35% ~75% Rk
Wi, 18 4 845> Fr.7E1 ~ Fr. 7E4, Fr. 7E1 (360
mg) KM HPLC HIEE-K (43 2 57) 4rEs5id
& 3 (12 mg) . 17 (50 mg), Fr.7E3 (580
mg) KM HPLC FIEE-/K (42 ¢ 58) 4rE5id
E®1 (11 mg) . 2 (20 mg) .

BUE TEEZEY 70 g, 2 — & W bi- Bz
(100 : 1~1: 1) BREEVEME, TLC K& JFAH R4
gy, 310 MBS Fr. 1~Fr. 10, Fr.4 (10.5 g)
TR BE-EE (100 0 1~10 ¢ 1) BEEEBEME, TLC
KRG 115 8 MBI Fr. 4A~Fr. 4H, Fr.4C(5.1g)
PRI ODS SOARRERAE JZ AT 438, 28 30% HYEE ~70%
FHEEE i, 75 6 A8 4> Fr. 4C1 ~ Fr. 4C6, Fr.4C3
(1.2 g) JFH#l% HPLC HEE-/K (43 :57) 08
BIEY 4 (35 mg), 7 (7 mg), Fr.4C4 (900
mg) A4 HPLC HEE-/K (41 :59) 3 Ei51k
A% 14 (10 mg), Fr.4C5 (1.4 g) JIEH 4%
HPLC I EE-IK (39 : 61) 7+ ERLEY 10 (6
mg) ,

3 H#HEE

&Y 1, REOE Y, ESI-MS m/z: 227.1
[M-H]", 4+ F3L C,H,0,,'"H-NMR (400 MHz,
CD,0D) &; 7.35 (2H, d, J=8.6 Hz, H-2, 6),
6.96 (1H, d, J=16.3 Hz, H-7), 6.79 (1H, d, J=
16.3 Hz, H-8), 6.76 (2H, d, J=8.6 Hz, H-3,
5), 6.45 (2H, d, J=2.1 Hz, H-10, 14), 6.16
(1H, t, J=2.1 Hz, H-12);"” C-NMR (100 MHz,
CD,0D) &: 159.7 (C-3, 5), 158.4 (C-12), 141.3
(C-1), 130.4 (C-9), 129.4 (C-7), 128.8 (C-10,
14), 127.0 (C-8), 116.5 (C-11, 13), 105.8 (C-
2,6),102.6 (C-4), LI &GS SCmk [3] FA
— 3, WU E O R

&Y 2. IREFEK AR, ESI-MS m/z; 243.1
[M-H]™, 4+ F= C,H,0,,'H-NMR (400 MHz,
DMSO-d,) 6: 6.98 (1H, brs, H-10), 6.87 (1H, d,
J=16.0 Hz, H-7), 6.84 (1H, brs, H-14), 6.74
(1H, brs, H-13), 6.73 (1H, d, J=16.0 Hz, H-
8), 6.40 (2H, s, H-2, 6), 6.14 (1H, s, H-4);
BC-NMR (100 MHz, DMSO-d,) & 158.6 (C-3, 5),
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145.6 (C-12), 145.5 (C-11), 139.4 (C-1), 128.8
(C-9), 128.4 (C-8), 125.7 (C-7), 118.8 (C-
14), 115.9 (C-10), 113.4 (C-13), 104.5 (C-2,
6), 101.9 (C-4), DL L¥¥E 5 3cmk [4] HA—
B, BUEE N AR,

&Y 3. | @R, ESIMS m/z; 451.1
[M-H]™, 4rFx C,H,, O,,'H-NMR (300 MHz,
DMSO-d,) 8: 9.12 (1H, s, 5-OH), 9.01 (1H, s,
3-0OH), 8.90 (1H, s, 11-OH), 8.85 (1H, s, 12-
OH), 8.04 (1H, s, 4'-OH), 6.77 (1H, d, J=1.7
Hz, H-10), 6.71 (1H, d, J=8.0 Hz, H-13), 6. 64
(1H, dd, J=8.0, 1.7 Hz, H-14), 6.24 (2H, s,
H-2', 6'), 6.13 (2H, d, J=1.8 Hz, H4, 6),
4.54 (1H, d, J=4.0 Hz, H-8), 4.35 (1H, t, J=
8.3 Hz, H-9'b), 4.01 (1H, s, H-7"), 3.66 (1H,
dd, J=8.4, 4.0 Hz, H-7), 3.63 (6H, s, 2x
OCH,), 3.37 (1H, t, J=8.3 Hz, H-9'a), 2.87
(1H, ¢, J=8.3 Hz, H-8");"” C-NMR (75 MHg,
DMSO-d,) &: 158.6 (C-3), 154.9 (C-5), 147.7
(C-3",5'), 147.0 (C-1), 145.2 (C-11), 144.6
(C-12), 136.0 (C-9), 133.7 (C-2), 133.5 (C-
1), 121.1 (C-4'), 117.1 (C-14), 115.4 (C-13),
113.7 (C-10), 104.7 (C-2", 6'), 101.6 (C-4, 6),
86.9 (C-8), 73.2 (C-9'), 58.1 (C-7), 54.3 (C-
8),50.1 (C-7"), VA EKIEESCk [4] FA—
., MU E N maakoline,,

ED 4. WRERAK K, ESI-MS m/z; 451.1
[M-H]", 4+ F3L C, H,, Og.,'H-NMR (300 MHz,
CD,0D) 6: 6.84 (1H, d, J=1.7 Hz, H-10), 6.75
(2H, m, H-13, 14), 6.31 (2H, s, H-2", 6'),
6.24 (1H, brs, H-6), 6.19 (1H, brs, H-4), 4.65
(1H, d, J=4.6 Hz, H-8), 4.47 (1H, t, J=8.4
Hz, H9'a), 4.13 (1H, s, H-7'), 3.77 (1H, dd,
J=18.6, 4.6 Hz, H-7), 3.72 (6H, s, 3", 5'-
OCH,), 3.55 (1H, t, J=8.4 Hz, H-9'B), 3.04
(1H, m, H-8');"C-NMR (75 MHz, CD,0D) &;
160.0 (C-5), 156.3 (C-3), 149.1 (C-3', 5'),
148.6 (C-1), 146.5 (C-12), 146.0 (C-11), 137.9
(C-1"), 135.2 (C-9), 134.6 (C-4"), 123.0 (C-
2), 119.1 (C-14), 116.3 (C-13), 114.5 (C-10),
105.4 (C-2', 6'), 103.2 (C-6), 102.8 (C-4),
89.3 (C-8), 74.9 (C-9'), 59.8 (C-7), 56.6 (3',
5'-OCH,), 56.5 (C-8'), 52.1 (C-7"), A E%¥E
53k [5] HA—, HUEEN kompasinol A,
2390

&Y 5. JC A IR, ESI-MS m/z; 579.2
[M-H]™, 4T3 C4H, 0,,'"H-NMR (300 MHz,
CD,0D) &: 6.67 (2H, s, H-2', 6'), 6.61 (2H, s,
H-2, 6), 4.81 (1H, d, J=3.8 Hz, H-1"), 4.71
(1H, d, J=3.8 Hz, H-7"), 4.67 (1H, d, J=3.8
Hz, H-7), 4.23 (2H, m, H,-9, 9'), 3.81 (6H, s,
3’, 5'-0CH,), 3.79 (6H, s, 3, 5-OCH,) ;"C-NMR
(75 MHz, CD,0D) &; 154.4 (C-3',5"), 149.3 (C-
3,5),139.5(C-4"), 135.5 (C-4), 135.0 (C-1"),
133.0 (C-1), 105.3 (C-1"), 104.8 (C-2", 6'),
104.4 (C-2, 6), 87.5 (C-7), 87.1 (C-7"), 78.3
(C-5"), 77.8 (C-3"), 75.6 (C-2"), 72.9 (C-9,
9"y, 71.2 (C-4"), 62.5 (C-6"), 57.0 (3, 5-
OCH,), 56.8 (3', 5'-OCH,), 55.7 (C-8), 55.5
(C-8), VU EHIE S SCHR [6] FEA—F, e
R T AR A A

EY 6. KHEKA, ESI-MS m/z; 741.3
[M-H]™, 71 C,H,0,,'H-NMR (300 MHz,
DMSO0-d,) 8: 6.60 (4H, s, H-2, 6, 2", 6'), 4.91
(2H, d, J=4.6 Hz, H-1", 1), 4.80 (1H, d, J=
2.9 Hz, H-7), 4.61 (1H, d, J=2.9 Hz, H-7"),
4.27 (2H, m, H-9, 9'), 3.70 (12H, s, 3, 5, 3',
5'-0CH,), 3.10 (2H, m, H-8, 8');"”C-NMR (75
MHz, DMSO-d,) &; 152.7 (C-3, 5,3, 5"), 137.2
(C-4,4"),133.7 (C-1, 1"), 104.2 (C-2, 6, 2',
6'), 102.7 (C-1", 1"), 85.1 (C-7,7'), 77.3 (C-
3", 3"y, 76.5 (C-2",2"), 74.2 (C-5", 5"), 71.4
(C-4", 4™y, 70.0 (C-9, 9'), 60.9 (C-6", 6"),
56.5 (3, 5,3, 5-0CH,) ., VA F#¥¥E 5 3¢k [7]
FAR—Z, MR WA AARIEE

&M 7, A JCE R K, ESI-MS m/z:
419.2 [M-H]™, 43 ¥ 3L C,, Hy Oy, ' H-NMR (300
MHz, DMSO-d,) &: 6.58 (1H, s, H-6), 6.38
(2H, s, H-2', 6'), 4.31 (1H, d, J=5.7 Hz, H-
7'), 3.85 (3H, s, 5-OCH,), 3.73 (6H, s, 3", 5'-
OCH,), 3.61 (2H, m, H-9b, 9b"), 3.51 (2H, m,
H-9a, 9a’), 3.37 (3H, s, 3-OCH,), 2.68 (1H,
m, H-7b), 2.61 (1H, m, H-7a), 1.97 (1H, m,
H-8'), 1.62 (1H, m, H-8);” C-NMR (75 MHz,
DMSO-d,) &: 148.9 (C-3', 5'), 148.6 (C-5),
147.7 (C-3), 139.3 (C-1"), 138.8 (C-4), 134.5
(C-4"), 130.1 (C-1), 126.2 (C-2), 107.7 (C-6) ,
106.8 (C-2', 6"), 66.7 (C-9), 64.1 (C-9), 60. 1
(3-0CH,), 56.7 (3', 5'-OCH,), 56.6 (5-OCH,),
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49.0 (C-8'), 42.3 (C-7"), 40.8 (C-8), 33.5 (C-
7). VA EERSSCIR [8] HeA—2, e g
SRR AR

&Y 8. WA E KK, ESI-MS m/z:
285.0 [M-H]", 4>+ C;H,04,"H-NMR (400
MHz, DMSO-d, ) 8: 8.10 (2H, d, J=8.2 Hz, H-2',
6'),6.98 (2H, d, J=8.2 Hz, H-3', 5'), 6.49
(1H, brs, H-8), 6.25 (1H, brs, H-6);"” C-NMR
(100 MHz, DMSO-d,) &: 175.9 (C-4), 164.0 (C-
7), 159.2 (C-5, 4'), 156.3 (C-9), 146.8 (C-2),
135.9 (C-3), 129.5 (C-2', 6'), 121.8 (C-1"),
115.4 (C-3', 5'), 103.1 (C-10), 98.3 (C-6),
93.5 (C-8), WA FEIESCHR [9] FA—F, #k
YrE IS

&Y 9. B A MK, ESI-MS m/z: 609. 1
[M-H]™, & F#& C,H,0,.,'H-NMR (400 MHz,
DMSO-d,) &: 7.56 (1H, d, J=9.0 Hz, H-6"),
7.54 (1H, s, H-2'), 6.83 (1H, d, J=9.0 Hz, H-
5'), 6.38 (1H, brs, H-8), 6.18 (1H, brs, H-6),
1.00 (3H, d, J=5.9 Hz, -CH,);" C-NMR (100
MHz, DMSO-d,) &: 177.2 (C-4), 164.4 (C-7),
161.1 (C-5), 156.4 (C-2), 156.3 (C-9), 148.4
(C-4"), 144.9 (C-3"), 133.2 (C-3), 121.5 (C-
6'), 121.0 (C-1"), 116.1 (C-5"), 115.2 (C-2'),
103.7 (C-10), 101. 1 (C-1"), 100.6 (C-1"), 98.7
(C-6), 93.5 (C-8), 76.3 (C-3"), 75.8 (C-5"),
74.0 (C-2"), 71.7 (C-4"), 70.4 (C-3"), 70.3
(C-2"), 69.9 (C-4"), 68.1 (C-5"), 66.9 (C-6"),
17.6 (C-6"), LA %4l 50kt [10] FEAR—2,
WS E NPT

EW 10, B EANRCIR I AR, ESI-MS m/z.
447.1 [M-H]", 4+ F3 C,, H,, 0,0, ' H-NMR (300
MHz, DMSO-d,) 6: 12.67 (1H, s, 5-OH), 10.33
(1H, s, 4’-OH), 7.97 (2H, d, J=8.8 Hz, H-2',
6'),6.97 (2H, d, J=8.8 Hz, H-3', 5'), 6.80
(1H, d, J=2.2 Hz, H-8), 6.44 (1H, d, J=2.2
Hz, H-6), 5.42 (1H, d, J=4.5 Hz, H-1"), 3.80
(3H, s, 3-OCH,) ;" C-NMR (75 MHz, DMSO-d,)
5. 178.1 (C-4), 162.9 (C-7), 160.9 (C-9),
160.3 (C-2), 156.2 (C-5), 156.0 (C-4"), 137.9
(C-3), 130.3 (C-2", 6"), 120.4 (C-1"), 115.7
(C-3",5"), 105.9 (C-10), 99.9 (C-1"), 99.2 (C-
6), 94.6 (C-8), 77.2 (C-3"), 76.4 (C-5"), 73.1
(C-2"), 69.6 (C-4"), 60.6 (C-6"), 59.7 (3-

OCH,), VI EEIR 530 [11] BEA -3, il
FE NS LA R -7-0-B-D-Hi % NIRRT

L&Y 11, R E AR Y, ESI-MS m/z.
147.0 [M-H]", 4 F X C,H0,,'H-NMR (400
MHz, DMSO-d,) 6: 7.69 (1H, d, J=3.5 Hz, H-
2),7.67 (1H, d, J=2.2 Hz, H-6), 7.59 (1H, d,
J=16.0 Hz, H-7), 7.42 (1H, s, H-4), 7.41 (2H,
s, H-3,5), 6.53 (IH, d, J=16.0 Hz, H-8);"C-
NMR (100 MHz, DMSO-d, ) &; 167.6 (C-9), 143.9
(C-7), 134.3 (C-1), 130.3 (C-4), 128.9 (C-3,
5), 128.2 (C-2, 6), 119.3 (C-8), VI ¥ 5
BRO[12] A2, S MR,

k& 12, HEK AR, ESI-MS m/z: 163.0
[M-H]™, 4 F X CH0,,'H-NMR (400 MHz,
CD,0D) 6. 7.60 (1H, d, J=15.9 Hz, H-7), 7.44
(2H, d, J=8.6 Hz, H-2, 6), 6.80 (2H, d, J=8.6
Hz, H-3,5), 6.28 (1H, d, J=15.9 Hz, H-8) ;"C-
NMR (100 MHz, CD,0D) &: 171.3 (-COOH),
161.2 (C-4), 146.7 (C-7), 131.3 (C-2, 6),
127.3 (C-1), 117.0 (C-3, 5), 115.7 (C-8), VI |
B S 3CEk [13] A —F, B E R R R
FE2

&Y 13. A @458, ESI-MS m/z: 137.0
[M-H]™, 4 72 C,H0,,'H-NMR (400 MHz,
CD,0D) &: 7.87 (2H, d, J=8.1 Hz, H-2, 6),
6.81 (2H, d, J=8.1 Hz, H-3, 5);"”C-NMR (100
MHz, CD,0D) & 163.5 (-COOH), 159.4 (C-4),
133.2 (C-2, 6), 123.2 (C-1), 116.1 (C-3, 5),
DL EEE 500k [14] AR 3, B e x
FEORHITR

k&Y 14, F @K AR, ESI-MS m/z: 359. 1
[M-H] ™, & C H,0,., H-NMR (300 MHz,
CD,0D) &: 7.35 (2H, s, H-2, 6), 5.06 (1H, d,
J=7.3 Hz, H-1"), 3.88 (6H, s, 3, 5-0CH,),
3.75 (1H, m, H-6’a), 3.65 (1H, m, H-6'b) ;"C-
NMR (75 MHz, CD,0D) &: 169.5 (C-7), 154.1
(C-3, 5), 139.8 (C-4), 130.1 (C-1), 108.6 (C-
2,6),104.5 (C-1'), 78.5 (C-5"), 77.9 (C-3"),
75.7 (C-2"), 71.3 (C-4"), 62.5 (C-6"), 57.0 (3,
5-0CH;) . DL EEdE S0k [15] FAR 5,
E N T T N g 4 AR

e 15, HEL55, ESI-MS m/z; 137 [ M-
H] ", %12 C,H,0,,'H-NMR (400 MHz, CD,0D)
5:9.64 (1H, s, -CHO), 7.22 (1H, brd, J=6.9
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Hz, H-6), 7.18 (1H, s, H-2), 6.83 (1H, d, J=
6.0 Hz, H-5);" C-NMR (100 MHz, CD,0D) &:
191.0 (-CHO), 152.9 (C-4), 145.7 (C-3), 130.9
(C-1), 125.1 (C-6), 117.7 (C-5), 116.8 (C-2),
DB S cHk [16] FEAR—2, S bl L
AR,

EY 16. HE kK, ESI-MS m/z; 298.1
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