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WE . WAREE( Ceratocarpus arenarius Linn. ) #1_L 3585 BRI H 4 B IF 58 52 9 MBS, 43 34 threo-3,3' -
dimethoxy—4,8'—oxyneoligna—9,4’,7" ,9'—tetraol=7(8) —ene( I ) ,threo—guaiacylglycerol-8—0—4'—conifery ether( Il ) |
(-)-(7R,8S8,7E)-4,7,9,9' —tetrahydroxy -3, 3’ —dimethoxy -8 , 4’ —oxolane — 7' E—9—0—- D —glucopyranoside ( Il ) .
(-)—-(7S,88,7E)-4,7,9,9' —tetrahydroxy—3, 3’ —dimethoxy— 8 , 4’ —oxolane— 7’ E—9—-0—-B-D —glucopyranoside ( IV ) |
isorhamnetin 3—0-a—L-rhamnopyranosyl( 1—6) -B8-D—gluco—pyranosyl —7—-0—B-D—-glucopyranoside ( V) ,isorhamnetin
3-0-B-D-rutinoside( VI ) ,quercetin 3-0-a—L-rhamnopyranoside ( VI ) . kaempferol 3—0—-a—L-rhamnopyranoside ( VI ) |
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Chemical constituents of methanol extract from above-ground part of Ceratocarpus arenarius YANG Xin, LIU
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Abstract: Nine compounds were isolated and identified from the methanol extract from above-ground part of Ceratocarpus
arenarius Linn., viz. threo-3,3'-dimethoxy-4,8'-oxyneoligna-9,4’,7',9'-tetraol-7(8)-ene ( I ), threo-guaiacylglycerol-3-
0-4'-conifery ether ( I ), (-)-(7R, 8S,7'E)-4,7, 9, 9'-tetrahydroxy-3, 3'-dimethoxy-8, 4'-oxolane-7'E-9-0-3-D-
glucopyranoside ( Il ), (-)-(7S, 8S, 77E)-4, 7, 9, 9'-tetrahydroxy-3, 3’-dimethoxy-8, 4'-oxolane-7' E-9-0-B-D-
glucopyranoside ( IV ), isorhamnetin 3-0-a-L-thamnopyranosyl ( 1 — 6 ) -B-D-gluco-pyranosyl-7-0-B-D-glucopyranoside
(V ), isorhamnetin 3-0-B-D-rutinoside ( VI ), quercetin 3-0-a-L-rhamnopyranoside ( VI ), kaempferol 3-0-a-L-
rhamnopyranoside ( VI ), and p-coumaric acid ( IX), including four lignans ( compounds I —1IV), four flavonoids
(compounds V-VII) , one phenylpropanoids ( compound IX). All compounds were isolated from C. arenarius for the first time.
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S FH 3 AU RS Primaide 2 i) 5 AU 755 508 AR 835 4%
(ASEEHHEARNT ), Hei—- VAP Precision Jig % 28 & AX ( £ [
Heidolph Bl B E R ] ) |, Varian 400,600 MHZ % i 2 4F
AL (SEE P 2N T ) 3 S5 F FEEFER A MCI gel CHP 20P 4
HORH(75~ 150 pm) ( HAS =25 k20 F]) ,0DS #EIEE (40~ 63
wm) ( HA FUJI A #)) . Sephadex LH-20 #E38} (20~ 100 pum)
(Fit# Ge Healthcare Bio Sciences 2\ ) ) . GF254 )2 F Tk AR
F1300~ 400 H AW (5 S\ TARAF ) YMC-Pack
ODS-A C /3 Hr i85 4E (250 mmx4.6 mm,5 wm) ( HZA YMC
Z3E]) YMC-Pack ODS—A C, 2 il £ 58 {6 3% £ (250 mmx 10
mm,5 pm) (HA YMC A 5]) 3 /-2 i Ll — 5 el
H R SR TAH RA A, Cig g R B oG A £ E
Sigma—Aldrich 22 7], 4l & 99.8% i A H B AR AL DMSO-d,
7= A i Adamas 2],
1.3 FHik

B 6.2 kg fARZE M 135040 FLAY , 16 L H BEAE =6 R i2
3 BIR T d, BEBOR R 4R 5 15 B 494.8 g, L
490.0 g BE , %4 AB-8 BRI IRHZE M (FHIAF /340 10% ~
60% 11 BV WA A I S AH EA T A6 B MR ) 438 Fr.A & Fr.E,
Fr.A(19.0 g) Z&REFATE 20T (AL 1:04:1.3:2.2: 3,
124,01/ 50 H b — P B9 RO U R A 700 B VR ) 4531
Fr.A1Z Fr.A8, Fr.A3(82.6 mg) £ Sephadex LH-20 E )2
M (TRBIAR AR FL S350 1009% FF ) 4531 Fr.A3cl % Fr.A3c6,
Fr.A3c1(20.1 mg) 2P 85 70 = 0R0HH i (T s AR TR
H20% CIEVEI) AR B G 1(11.3 mg) . Fr.A3¢2(33.8
mg) Z2F il £ T 7 AR €5 (O Bl A A R R 4 B 33% ~
100% TP BEA) £k 15 846 & 2(9.0 mg) o Fr.A3c5(42.5
mg ) 221 28 8 1R ASOB R £ (I Bl A R AR BR 43 B 40% B
) 2B EEE Y 9(10.1 mg) . Fr.A8(4.2 g) £ MCI HE)Z
Mr (FLshHE M AT EE 20% ~ 1009% H LA ) 15 2 Fr.A8a &
Fr.A8e, Fr.A8¢(1.2 g) %4 ODS HEJE BT CIfE S AH o TR B4 3K
10% ~ 100% W B2 45 ) 15 F| Fr. A8cl I Fr. A8c4, Fr.A8c3
(348.0 mg) 2 Sephadex LH-20 St AE )24 (i shHl R FR >
% 100% I B% ) 45 3] Fr. A8c3a F Fr.A8c3B, Fr.A8c3B (171.0
mg) 221 28 Y EBORH (43 (T BHAE Y 30% T BRI R ) 4lifk
BEMEEY 5(12.3 mg) LAY 6(9.2 mg) ., Fr.A4(1.3 g) &
MCI A Z 87 (5 shAH IR BL 4351 20% ~ 100% B2 749 21
Fr.Ada % Fr.Ade, Fr.A4b(202 mg) % ODS #HJ2HT (W EAE N
R ECR 25% ~ 100% T BEA TR ) 13 31 Fr.Adbl % Fr. Adb3,
Fr.A4b1(90.2 mg) £l £ 7Y 155 R0 AH (0 33% ( TR sh A M AR FR 4y
35% PR ) ik B 24659 7(13.5 mg) AL &4 8
(15.7 mg) , Fr.A4d(452.0 mg) £ Sephadex LH-20 #¢Ji& 11 )2
M (T AR A PR B0 8 100% H 82 ) 45 5] Fr.Addl & Fr.A4d2,
Fr.A4d1(348.0 mg) £ ODS ¥ )2 #7 (Ui sl 40 9 A2 Bk
15% ~ 100% FF IR ) 1531 Fr.Addlo 1 Fr.A4d1B, Fr.A4dla

(132 mg) Ze>F- il 7 28 o OO €3 (It sl AR A R AR 2 8 25%
BRI ZEAAF R LB 3(44.0 mg) AL 4(27.0 mg) .

2 EERFHT

&YW T BEEER, TN CypH,0, ,ESI-MS m/z;
377.0[ M+H]*,"H-NMR (400 MHz,CD,0D)&,,:7.02( 1H,s, H~-
2),6.99(1H,s,H-2") ,6.86(1H,d,/=8.0 Hz,H-6) ,6.83( 1H,
d,J=8.0 Hz,H-6") ,6.75(1H,d,J=8.0 Hz,H-5) ,6.73(1H,s,
H-5"),6.52(1H,s,H-7) ,6.25(1H,dt,J=15.0,5.3 Hz,H-8) ,
437(1H,d,J=5.4 Hz,H-7') ,4.18(1H, m,H-8') ,3.85(4H,
m,H,-9,H,-9'),3.77(3H,s,3-0CH, ) ,3.72(3H, s, 3" -
OCH,) ;*C-NMR (100 MHz, CD,0D) 8,:151.9(C~-3),148.6
(C-3'),148.7(C-4),147.0(C-4') ,134.1(C~1"),133.0( C-
1),131.4(C-8),128.5(C~-7),121.0(C-6),120.6 (C-6"),
118.9(C-5),115.6(C-5"),111.9(C-2),111.4(C-2") , 86.2
(C-8"),74.1(C-7"),63.7(C-9) ,62.2(C-9") ,56.5(3-0Me) ,
56.3(3'-OMe) , DA 2GR 5 3CHR[ 5 ] #8 i 2 A8 — 3,
YEALEY 1 4 threo—3, 3’ —dimethoxy— 4, 8’ — oxyneoligna—9
4',7",9'—tetraol-7(8) —ene,,

e AaEE, 5728 CyWH,, 0, , ESI-MS m/z;
377.3[ M+H]*,"H-NMR (400 MHz,CD,0D)§,,:7.02(1H,d, /=
2.4 Hz,H-2),7.00( 1H,d,J=2.4 Hz,H-2") ,6.98(1H,d,J=
11.0 Hz,H-5') ,6.91(1H,dd, J=11.0,2.5 Hz,H-6') ,6.85
(1H,dd,J=10.7,2.4 Hz,H-6) ,6.74(1H,s,H-5) ,6.51 (1H,s,
H-7'),6.25(1H,dt,J=21.0,7.6 Hz,H-8') ,4.88(1H,d,J=8.4
Hz,H-7),4.28(1H,m,H-8) ,4.19(1H,dd,J=7.6,2.7 Hz, H-
9'),3.87(3H,s,3'-0Me) ,3.81(3H,s,3-0Me) ,3.72(1H, dd,
J=15.8,6.7 Hz, H-9a),3.45(1H, dd, J=15.8,7.2 Hz, H~-
9h) ;®C-NMR( 100 MHz,CD,0D)8,:151.7(C-3"),149.2( C-
4'),148.8(C-3),147.2(C-4),133.8(C-1),133.1(C-1"),
131.4(C-7"),128.6(C-8'),120.8(C-6),120.7(C~-6") ,118.9
(C-5'),115.9(C-5),111.8(C-2) ,111.3(C-2') ,87.1(C-8),
74.0(C-7),63.7(C-9") ,62.0(C-9),56.8(3'~0Me) ,56.4( 3~
OMe) , LA FEHE 5 3CHR[ 6 ] R B AHE B A — 2, s e b &
%) 2 K threo—guaiacylglycerol-8—0—-4'—conifery ether,

feamm  AfEE, 55 F308 CHy, 0y, ESI-MS m/z.
539.1[ M+H]*,"H-NMR (400 MHz, DMSO-d, )8,,:7.00( 1H,d,
J=2.1Hz,H-2") ,6.98(1H,d, J=2.1 Hz, H-2) ,6.91(1H,d,
J=10.6 Hz,H-5") ,6.86( 1H,dd, J=10.6,2.0 Hz,H-6") ,6.77
(1H,dd,J=9.8,2.1 Hz,H-6) ,6.66(1H,d,J=9.8 Hz, H-5) ,
6.55(1H,d,J=3.5 Hz,H-7") ,6.51 (1H,ddd, J=19.8,7.6,7.3
Hz,H-8') ,4.70(H,s,H-7) ,4.40( 1H,dd,J=2.9 Hz,H-9b) ,
4.21(1H,d,J=9.8 Hz,gle-1-H) ,4.19(1H,dd, J=1.3 Hz,H-
9a),3.72(3H,s,3'-0CH, ) ,3.60 (2H, s, H,-9') ;" C-~NMR
(100 MHz,DMSO-d, ) 8,.:150.3 (C~2"),148.5(C~4"),147.6
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(C-3),146.1(C-4),133.8(C-1),132.1(C-7"),130.2(C-
1) ,124.6(C-8') ,120.0(C-6) ,116.0(C-6') ,115.2(C=5"),
114.6(C-5) ,112.1(C=2) ,110.6(C-2') ,102.7(1-glc) , 84.3
(C-8),77.6(5-glc) ,77.4(3-gle) , 74.1(2—glc) ,72.2(C=7)
70.7(4-glc) ,69.4(C-9") ,61.7(6-¢glc) ,60.7(C-9),56.3(3'~
OCH,) ,56.2(3-0CH,) , LI %508 15 SCHk [ 7] 41238 Hod S A
—E e EE Y 3 () -(TR,85,7'E) -4,7,9,9" -
tetrahydroxy—3,3’—dimethoxy- 8,4’ —oxolane-7'E-9-0-B-D -
glucopyranoside

&N AR, 57N C H,y,0,,, ESI-MS m/z;
539.1[ M+H]*.'"H-NMR (400 MHz,DMSO-d, )8, :7.05( 1H,d,
J=1.5 Hz,H-2") ,6.99(1H,d,/=10.3 Hz,H-5") ,6.96(1H,s,
H-2),6.89(1H,d,J=4.1 Hz,H-6") ,6.76(1H,dd,J=10.1,1.5
Hz,H-6) ,6.68(1H,d,J=10.1 Hz,H-5),6.57(1H,d,J=8.2
Hz,H-7'),6.26 (1H,ddd, J=19.9,7.6,7.0 Hz,H-8") ,4.72
(1H,s,H-7) ,4.41(1H,dd,J=6.6 Hz,H-9'b) ,4.21(1H,d, J =
9.8 Hz,gle—H-1) ,4.19( 1H,dd, J=3.1 Hz,H-9'a) ,3.72(3H,
s,3’-0CH,) ,3.68(1H,d,J=5.6 Hz,gle-H-6) ;> C—NMR( 100
MHz, DMSO-d, )8, :149.0(C-3') ,147.5(C-4") , 146.4(C-3) ,
144.9(C-4) ,132.3(C-1),130.8(C-7"),129.0(C-1") , 123.5
(C-8"),118.8(C~6),118.4(C-6'),115.7(C-5") ,114.6( C~
5),110.4(C-2),109.0(C-2"),101.5(1-glc),83.5(C-8),
76.3(3-¢glc) ,76.0(5-glc) ,73.0(2-¢glc) ,70.2(4-glc) ,69.5(C-
7),68.2(C-9"),60.5(C-9),59.4(6-¢glc),55.1(3'-0CH,),
55.0(3-0CH,) ., VA FEUE 5 SCHk [ 8 1 HiR BB B A — B, i
WEEY 4 R (-)-(7S,85,7'E)-4,7,9,9" —tetrahydroxy -3,
3’ ~dimethoxy—8,4’—oxolane—7' E-9-0-B-D-glucopyranoside,,

&MV EEEE, 5T C,H,0,, ,ESI-MS m/z:
757.1[ M+H]* ."H-NMR (400 MHz,DMSO-d, )8, :7.85( 1H,d,
J=1.9 Hz,H-2"),7.57(1H,dd,J=1.8 Hz,H-6") ,6.94( 1H,d,
J=8.4 Hz,H-5") ,6.78(1H,d,J=1.9 Hz,H-8) ,6.45(1H,d,
J=2.0 Hz,H-6) ,5.46(1H,d,J=7.3 Hz,H-1") ,5.08(1H,d,
J=7.4 Hz,H-1") ,4.42(1H,d,J=0.9 Hz,H-1") ,3.85(3H,s,
OCH,) ,0.99(1H,d, J=6.2 Hz,H-6") ;" C~NMR ( 100 MHz,
DMSO-d,)6,.:177.8(C-4),163.2(C-7),160.8(C-5),157.4
(€C-9),156.4(C-2),150.6(C-3") ,147.0( C-4") ,133.6( C~
3),122.9(C-6"),120.9(C-1"),115.7(C-5") ,113.6(C-2"),
106.0(C-10) ,101.1(C~1") ,100.8(C~1") ,100.3(C~6) ,99.9
(C-1"),95.1(C-8),77.2(C-5"),76.5(C-5"),76.3(C-3"),
75.9(C=3") ,74.3(C-2") ,73.1(C-2") ,71.8(C~4") ,70.5( C~
3"),70.3(C-2"),70.1(C-4"),69.6(C-4"),68.2(C-5"),
66.8(C—6"),60.6(C—6") ,17.8(C-6"), Dh "% 53CHk[ 9]
O B A — 2, B E LB 5 ) isorhamnetin 3-0-a-
L-rhamnopyranosyl (1—6) —=8-D-gluco—pyranosyl-7-0-B-D-
glucopyranoside,

AUV #EEEE, TR CyH,0,,ESI-MS m/z;

625.2[M+H]*,'"H-NMR (600 MHz, DMSO-d, )8, :12.50( 1H,
s,0H-5),7.86(1H,d,/=4.0 Hz,H-2") ,7.56(1H,dd,J=16.8,
4.0 Hz,H-6"),6.93(1H,d,J=16.8 Hz,H-5") ,6.41 (1H,d,
J=3.6 Hz,H-8),5.92(1H,d,J=3.8 Hz,H-6) ,5.45(1H,d,J=
14.6 Hz,gle-H-1) ,4.42(1H,d, J=10.8 Hz,tha-H-1),3.83
(3H,s,3'-0CH, ) ,0.98(1H,d, J=11.2 Hz,rha-H-6) ;" C-
NMR (150 MHz, DMSO-d, ) 6.:177.4(C-4),166.0(C-7),
162.8(C-5),156.7(C-2),156.4(C-9),149.5(C-3"),147.0
(C-4"),133.2(C-3),122.4(C-6") ,121.2(C-1"),115.3(C~-
5"),113.3(C-2"),103.4(C-10),101.0(1-glc),100.8 (1 -
rtha) ,99.8(C-6),94.2(C-8),77.1(3-glc) ,76.4(5-glc) ,74.2
(2-gle) ,73.1(4=rha) ,71.2(4-glc),70.5(3-rha),70.2(2-
rtha) ,68.5(5-rha),66.7(6-¢glc),55.6(3-0CH,),17.7(6~-
tha) , DL FECHE5 SCHR [ 10 ] H 8 B A — B, e g e &
¥ 6 N isorhamnetin 3-0-B-D-rutinoside,,

EP B, 778 C,Hy 0y, ESI-MS m/z;
433.3[M+H]",'H-NMR (400 MHz,CD,0D)§,,:7.35(1H,d,J=
8.1 Hz,H-2"),7.33(1H,dd,J=6.6,1.7 Hz,H-6") ,6.83( 1H,
d,/=8.3 Hz,H-5"),6.20(1H,s,H-6) ,5.54(1H,s,H-1"),
4.00(1H,s,H-2"),3.73(1H,d,J=8.1 Hz,H-3") ,3.41(1H,m,
H-5"),0.92(1H,d,J=7.5 Hz, H-6") ;"> C-~NMR ( 100 MHz,
CD,0D)é,:178.2(C-4) ,164.4(C-7),161.7(C-5),157.9(C~
9),157.0(C-2),148.3(C-4"),144.9(C-3"),134.8(C-3),
121.6(C-1") ,121.5(C-6") ,115.6(C-5") ,115.0(C-2"),104.5
(C-10),102.1(C~-1"),98.4(C-6),93.3(C-8),71.9(C-4"),
70.7(C-3"),70.6(C-2"),70.5(C-5"),16.2(C-6") . VI %k
W5 SCmR [ 11 ] el Bl e A — B, M aY TR
quercetin 3—0—a~L-rhamnopyranoside ,

Ew  BEEEER, 5700 €, Hy 0, ,ESI-MS m/z:
449 1[ M+H]",'"H-NMR (400 MHz,CD,0D)§,,:7.75(2H,d, /=
7.2 Hz,H-2",6") ,6.92(2H,d,/J=7.5 Hz,H-3",5") ,6.36( IH,
s,H-8),6.18(1H,s,H-6),5.36(1H,s,H-1") ,4.20( 1H,s,H-
2"),3.70(1H,s,H-3") ,3.33(1H,ddd, /=19.9,7.6,7.0 Hz,H~-
4"y,0.90( 1H,s,H-6") ;' C-NMR( 100 MHz,CD,0D)§, :178.2
(C-4),164.4(C-7),161.8(C-5),160.1(C-9),157.9(C~-
4"),157.1(C-2),134.8(C-3),130.4(C-2",6"),121.2(C~-
1"),115.1(C-3",5"),104.5(C-10),102.1(C-1"),98.4(C-
6),93.3(C-8),71.7(C-4"),70.7(C-3"),70.6(C-2"),70.5
(C=5"),16.2(C=6") , LI EHd 5 3CHR[ 12 ] 18 B S A —
B, WL LAY 8 M kaempferol 3—0—a—L-rhamnopyranoside.,

e BaBEk, 55208 CGHO0,, ESI-MS m/z:
163.3[M+H]*,"H-NMR (400 MHz,CD,0D)§,:7.60(1H,d,
J=15.9 Hz,H-4) ,7.40(2H,d,/=8.6 Hz,H-2,6) ,6.76(2H,d,
J=8.6 Hz,H-3,5),6.27(1H,d,J=15.9 Hz,H-1) ; "C-NMR
(100 MHz,CD;0D)é..:171.3(C-9) ,161.1(C-4) ,146.6(C-8) ,

(T %% 118 @ Continued on page 118)
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