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Chemical constituents of Uvaria grandiflora
ZHU Qian, HUANG Qilong, ZHANG Chunlei *, CAO Zhengyu "~
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Abstract Chemical investigation of the roots of Uvaria grandiflora by repeated column chromatography ( CC)
over silica gel, ODS, Sephadex LH-20, and HPLC resulted in the isolation of twelve compounds. Their structures
were identified as: epicatechin-(48—1’',2—0—2") -phloroglucinol (1), proanthocyanidin A-1 (2), proanthocya-
nidin A-2 (3), epicatechin (4), phlorizin (5), eriodictyol (6) , erythro-guaiacylglycerol-8-0-4'-( coniferyl alcohol)
ether (7), threo-guaiacylglycerol-8-0-4'-( coniferyl alcohol) ether (8), erythro-guaiacylglycerol-8-0-4'-( sinapyl
alcohol) ether (9), threo-syringylglycerol-8-0O-4'-( sinapyl alcohol) ether (10), burselignan (11) and icariol A,
(12). Compounds 1 to 12 were all isolated from this plant for the first time, and compound 1 was a new natural
product.
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T FEI AT T AR PSR, R ] 322
AT R0 R o 7 7% KR (Annonaceae ) Ji:
AT RIS T b DX — AR RO RE A0 1729 120 /&
2100 ApFMEY) . Horh 5 E 8B A YT R B 2402
IR AR S e E NI ) !
A 25 R AR, AP R PR TR T
FEEE L E R E AN R KR R A AL A
SrCA—SERIE , FEEA BT PR, 23
Je 2 S U BR C AR A2 20 BN R AN E iR B A
AR B W S, DL S — 26 H A 2R R R Ak S
P UTAER, KA E SR N 4 B 15 5 2 B
ZEPE A G, B2 HE TEIT SRS A
RLAFHLA B0 MR 0 e 1M 32 B 72 3 . AR
R FT A RAE SR £ 2 b o AR B 1AL & W kAT
T PG 8 , B — 26 22 S IR O AL S X 0
B NaVIL. 7 BAMGIEN, 280G WA B2 R
APERT NaVL. 7 B3 BB 2590 . N 1 ARHOE
VAL G Wy AT R RO R F S, A WF 50 38 1 ik
JBE D101 LW BEA% g &8 16 il % HPLC 45 2 Fh
PR TE 7 B 7 0 KA 5 B R AR B4R P 64T &
GEMERIAL BT T SE, B AR B IE S T 12 ME
EWIRILE ), 53 5] K « epicatechin-(48—1",2—0—
2") -phloroglucinol (1) , proanthocyanidin A-1(2), pro-
anthocyanidin A-2(3), % JLZX & (epicatechin) (4) ,
phlorizin(5) , & ¥ Wy (eriodictyol ) (6) , erythro-guaia-
cylglycerol-8-0-4'- ( coniferyl alcohol ) ether (7)),
threo-guaiacylglycerol-8-0-4'-( coniferyl alcohol) ether
(8) , erythro-guaiacylglycerol-8-0-4'-('sinapyl alcohol )
ether(9) ,threo-syringylglycerol-8-0-4'-( sinapyl alco-
hol) ether (10) , burselignan (11) , icariol A, (12),
AP 1 ~12 By E R A o gida 2, He
AW 1 ARG P AR IE , A RIRK I
AR T, SRR 1 AR Xk HG A 1 S I 0l 33 B4k 7 47
J& , AIESCE YGE I 2D NMR A HAZ#EIL ROt
TERAE AT TR,

1 # #

.1 & F

S A L IR % A (Fig L Bruker 23] )
Agilent6250 Accurate-MassQ-TOF LC/MS; 2 i &
HPLC( H A B2 7)) s RE-2000B Jig % 25 K AL ( L
VR ZE A AN ES ) s ZF-2 T = F AN s A BT X

( higige s 7A0ER )  ABI35-S ML 7~ K (Hfy
Fr#-1E M Z A IR A A
1.2 #HH5iKA

2R T 2016 4F 11 AR AT PR AR IX 5t
W, R PR B 25 TS TR RIS
PEE N R AE 5 B AL (Uvaria grandiflora) 1)+ f
W ARAAFHCT o E 25 RER AT 2y PP S5 5%
O R SR

Welch Ultimate % 51 AQ-C,q {035 4 M [ A5 AE
EORERERS (11 Welch 23 7)) 5 #E 035 i i S 2
COIEREI (5 BTl TAT R A A 5 3 SR WEBEE
Sephadex LH-20 ( GE Healthcare BioSciences AB,
Sweden ) ; Fir FH G Dy i 5 2 A 4l sl (i 4l

2 RERS5SE

KAE %L E 4 T M 30 ke, BF B 40 5501k, LA
95% TP HEIL 4 YK, BRI 4 b, BRI R R 46
FIEL AR 1.9 kg, @EREKRE, RIKH R
CBE, IE TR, H 15 2R £ B 2 BUHS Air
243.4 g, ¥4 LR LERAE WG AL B D101 KALK g
B, F 227K (10% ,25% ,40% ,55% ,70% ,95% )
SR SRR R B DB v 4, 53 6 ANy, f1 ~
6, K45 BB 2B AL (233 , ODS K €233, %+
s LA LSS SO S AR B R A Y
1(7.6 mg) LG 2(4.5 mg) b5 3(2.8
mg) fb5H4(3.7 mg) LAY 5(10.9 mg) LA
P6(12.6 mg) L5 T7(8.8 mg) LG4 8(9.2
mg) fLAH 9(8.4 mg) LGP 10(6.3 mg) LA
P11(4.5 mg) fb5 9 12(8.3 mg), L5
K1,

3 HHMERE

Ew 1 AR E A, 5T g,
"C NMR (125 MHz,CD,0D) i 30 T 21 MifE
o GEA S ESI-MS m/z 412.9[ M + H * HEKT 45
F=RH C,H,0,, 7£'H NMR (500 MHz, CD,0D)
HFEXEE T T RS, Kb 6, 7. 16(1H,
d,J=2.1Hz),8,6.83(1H,d,J=8.3 Hz) ,5, 7. 05
(1H,dd,J =8.3,2.1 Hz) N ABX H it R4 R
T1E5 . Bk B 6. 67.7 F1 8 29. 3 & B
FERALA Y C-3,C4 fLFRIERRAS 5, XF Loy B 15
FNRILER (LB 4) BIEAZREE , #ED %
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Figure 1  Structures of compounds 1-12 isolated from Uvaria grandiflora

e ESHRILKZWMGEW AT, Mg o, M7 ToEBAE(ELD) .,
95 ~160 {977 & IXIA 19 DERAE S, BREFRILAE  Table1 'H NMR (500 MHz) and C NMR (125 MHz) spectral da-
%%%EPH/‘J 12 /I\ﬁf}% ’ﬁﬁ 7 /I\ﬁfjé ,éﬁégigﬁﬁfﬁ ta of compound 1 in CD;0D

MZLE R T REE & 1 A DUBR AR, F2 L% PO;“O“ O 105;6
C2 A0 R 8. 79. 9 4L 59 1 ki C-2 1Y 3 4 12(1H.4,7=3.6 ) .
AN B AR A F8 2 5 100. 4 H#EP C-2 i 5 2 4 4.26(1H.,d,J=3.5) 29.3
MEJE A, RILKER C4 (iR 2 HNaEfkz 4 104.5
e o s 5 155.8
PRSI 8, 2. 86 2. 75,464 1 |1y HSQC [&liE . 6.02(11.br. ) 97 7
s C4{UHE 1| MR, HRF i £ 6, 7 158.0
4.26, 17 HMBC 7 {3 H4 5 2 A AH o0 8 6.09(1H,br. s) 96.7
155 B BERR 3R, DA C4 5 55— AR 3F j‘ jjjg
HE . kR aHres A 2D NMR 5 , i  1%1k 0 7 16(1H,d,J=2. 1) s 8
W)W 2E Ryl epicatechin-(48—1",2—0—2")- 11 146. 8
phloroglucinol , 28 3CHkEE R , %L & WIE R & B 12 145.6
[ R o, oA T T S 72 0 R U 4T3, S — A B O8BURI=83) H.7

o - /\ . 14 7.05(1H,dd,J =8.3,2. 1) 119.9
B FIRT=Y) o %A W 0% R B s A Scik' ™ i) X 1076
T (1) F A2 3T, o B SCHR 2 401 1 o 3 5 4 ke /> T 2 154. 1
C4 [IRfE"S , 24— 8. 60. 6 [iR{E =, SCHkH j ST e lzz;
T ARGR R AR R, AT RE S C4 AYME 5 Bl A 77 5 ' T 976
WS TS . SCHR T % A Xz AL & W) W A% G B0 s 317 6 6.00(1H br. s) 154.5

&, A1 30 2D NMR 03 i a4 1 A% Kt
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a2 EEKA, mp:280 C, 0+ N
CyH,,0,,, ESI-MS m/z 577[M + H] *,' H NMR
(500 MHz, CD,0D)§:7.15(1H,d,J =2. 1 Hz, H-
10),7.03 (1H,dd, J =8.3,2. 1 Hz, H-14),6.97
(1H,d,J =1.4 Hz,H-10"),6.86 (1H,dd,J =1.6
Hz,H-14") ,6.85(1H,d,J =7.8 Hz,H-13"),6. 82
(1H,d,J =8.3 Hz,H-13) ,6.06(1H,s,H-6") ,6. 06
(1H,d,J=2.4 Hz,H-8),5.90(1H,d,J =2.4 Hz,
H-6),4.75(1H,d,J =8.0 Hz,H-2") ,4.25(1H,d,
J=3.5Hz,H4) 4. 14(1H,d,J =3.5 Hz,H-3),
4.06(1H, m, H-3"),2.96 (1H,dd, J = 16.3,5.4
Hz,H4'b),2.56 (1H,dd, J =16.3,8.7 Hz, H4’
a);"”C NMR (125 MHz, CD,0D)§:158.1(C-7),
156.9(C-5),156.1(C-5"),154.2 (C-8a), 152.2
(C-7"),150.8 (C-8'at) ,146. 8 (C-11,11"),146. 4,
(C-12),145.7 (C-12"),132.3(C-9), 131.0 ( C-
97),120.3 (C-14"),119.9(C-14),116.4 (C-13),
115.8(C-13"),115.7(C-10"),115.5(C-10) ,106. 6
(C-8'),104.1(C4a),102.9(C4"a),100.4 ( C-
2),98.3(C-6),96.5(C-8),96.3(C-6"),83.9(C-
2'),68.4(C-3"),67.7(C-3),29.3(C4),28.8(C-
4") o DA AR S SR8 JHRiE — 2, HUE E y pro-
anthocyanidin A-1,

bt 3 Bk R, mp:273 C, 05N
CyH,,0,,, ESI-MS m/z 577[M + H] "' H NMR
(500 MHz, CD,0D)§:7.15(2H,d,J =2. 1 Hz, H-
10,10"),7.04(1H,d,J =8.3,2. 1 Hz,H-14) ,6.98
(1H,dd,J/=8.2,1.6 Hz,H-14") ,6.83(1H,d,J =
8.1 Hz,H-13),6.82(1H,d, J =8.4 Hz, H-13"),
6.10(1H,s,H-6") ,6.08 (1H,d,J =2.4 Hz,H-8),
6.01(1H,d,J =2.4 Hz,H-6),4.93 (1H, br. s, H-
2'),4.41(1H,d,J=3.4 Hz,H4) ,4.25(1H,m, H-
3'),4.07(1H,d,J =3.5 Hz,H-3),2.95(1H, dd,
J=16.3,5.4 Hz,H4'b) ,2.74 (1H,dd, J = 16. 3,
8.7 Hz, H4"a) ;" C NMR (125 MHz, CD,0D) §:
158.1(C-7),156.9(C-5),156.5(C-5") ,154.2(C-
8a),152.2(C-7"),152.1(C-8"aw) ,146.8(C-11") ,
146.3(C-11),146.3(C-12"),145.7(C-12),132. 4
(C9),131.2 (C9"), 120.5 (C-14), 119.7 ( C-
14"),116.1 (C-13),116.0 ( C-13"), 115.7 ( C-10,
10"),107.2(C-8") ,104.3(C4a) ,102.5(C4'a) ,
100.2(C-2),98.3(C-6),96.9(C-8),96.5(C-6"),

81.8(C-2"),68.2(C-3),66.9(C-3"),30.0(C4"),
29.2(C4), DL EHE 5 SCHRI8 | il — 3k, i s
7€ M proanthocyanidin A-2,

bt 4 Bk AR, mp:240 C, 75N
C,sH,,0,,EI-MS m/z291[M + H] " ,'H NMR (500
MHz,CD,0D)§:6.98 (1H,d,J =1.9 Hz, H-10),
6.81(1H,dd,J=8.3,1.9 Hz,H-14) ,6.76 (1H,d,
J=8.2 Hz,H-13),5.95(1H,d,J =2.2 Hz,H-8),
5.93(1H,d,J=2.3 Hz,H-6) ,4.82(1H,s,H-2),
4.17(1H,m,H-3) ,2.86(1H,dd,J =16.8,4.7 Hz,
H4),2.75 (1H, dd, J = 16.8,2.9 Hz, H4);
“C NMR (125 MHz,CD,0D)§:158.0(C-7),157.9
(C8a),157.6 (C-5),145.9 (C-12),145.8 ( C-
11),132.3(C9),119.4 (C-14),115.9 (C-13),
115.3(C-10),100. 1 (C4a) ,95.9(C-8),96.5( C-
6),79.9(C-2),67.5(C-3),29.3(C4), L) I ¥id
5CHRL9 ] il — 30, il e 3R LA R (epicate-
chin)

o5 FHEEIRES , mp: 113 ~ 114 C,
SFRH C,H,, 0, ESI-MS m/z 437[M + H] ¥,
'"H NMR (500 MHz,CD,0D)§:7.06 (1H,d, ] =8.4
Hz,H2,6),6.68(1H,d,J=8.5 Hz,H-3,5),6.18
(1H,d,J=2.2 Hz,H-5") ,5.04(1H,d,J =7.2 Hz,
H-1""),2.88 (2H,t,J = 7.7 Hz, H-B);" C NMR
(125 MHz, CD,0D) 8:206.6 (C = 0),167.5 (C-
4"y ,165.9 (C-2"),162.3 (C-6"),156.4 (C4),
133.9(C-1),130.4(C-2,6),116.1(C-3,5),106.9
(C-1"),102.1(C-1""),98.4(C-3"),95.5(C-5"),
78.5(5'"),78.4(C3""),74.7(C=2""),71.2 (C-
4'"),62.5(C-6""),46.9(C-a),30.8(C-B) ., L) |
s 5 SRR 10 ] ik — 3%, #0485 4 phlorizin,

b 6 BOK R, mp:270 C, 735N
C,sH,,0, ,ESI-MS m/z 289[ M + H] * ;'H NMR (500
MHz,CD,0D)§:6.92 (1H, br. s, H-2") ,6.79 (2H,
br.s,H-5",6"),5.88(2H,d,J =8.3 Hz,H-6,8),
5.29(1H,dd,J=12.7,2.9 Hz,H-2) ,3.06(1H,m,
J=12.7 Hz,H-3a) ,2.70(1H,dd,J =17.1,2.9 Hz,
H-3b) ;" C NMR (125 MHz, CD,0D) §:197.7 ( C-
4),168.4(C-7),165.5(C-5),164.9(C-9) ,146.9( C-
4"),146.5(C-3"),131.8(C-1"),119.2(C-6") ,116.3
(C-5"),114.7(C-2"),103.4(C-10) ,97. 1(C-6) ,96.2
(C-8),80.5(C-2),44.1(C-3), DL ¥l 5 Scmk



670 ¥ @ & # X # 24 Journal of China Pharmaceutical University 2019,50(6) :666 — 671

%550 &

[ 11 40—, e S 26 50 (eriodictyol ) .

oot 7 R B IR E K, X h
C,yH,, 0, ESI-MS m/z 377[ M + H]* ."H NMR (500
MHz,CD,0D)8:7.02 (1H, d, J = 1.8 Hz, H2),
7.00 (1H, m, H-2),6.87 (2H, m, H-5,5') , 6. 83
(1H,dd,J = 1.7 Hz, H6') ,6.74 (1H, d, J = 8. 1
Hz,H-6),6.50 (1H,d,J =15.8 Hz, H-7"),6.24
(1H,m,J =15.9,5.8 Hz,H-8') ,4.84(1H,d,J =
5.7 Hz,H-7) ,4.35(1H,d,J =3.9 Hz,H-8),4.23
(2H,m,H9’),3.85(1H,dd,J =11.9,5.0 Hz, H-
9a),3.80(3H,s,3-0CH, ) ,3. 79 (3H,s,3"-OCH, ) ,
3.77(1H,dd, J = 12.0,3.9 Hz, H9b) ;" C NMR
(125 MHz,CD,0D)§:151.9(C-3"),149.0(C-3),
148.7(C4"),147.1(C4),134.1(C-1),133.2(C-
1'),131.5 (C-8'), 128.6 (C-7'), 121.0 (C=6 ) ,
120.7(C-6) ,119.0(C-5") ,115.7(C-5) ,111.5( C-
2),112.0(C-2"),86.2(C-8),74.2(C-7) ,63.3(C-
9'),62.2(C9),56.6(3-0CH, ) ,56.4(3'-OCH,) ,,
DL s 5 S0k [ 12 ] 4R 18— 2, 8 8 erythro-
guaiacylglycerol-8-0-4' ( coniferyl alcohol) ether,

oo 8 R B G IR E K, 7 KX h
C,,H,,0, ,ESI-MS m/z 377[ M + H]*."H NMR(500
MHz,CD,0D)8:7.05 (1H, d, J = 1.3 Hz, H2'),
7.03(1H.d,J =1.4 Hz,H-2),7.00(1H,d,J =8. 4
Hz,H5),6.91 (1H,d, J = 9.8 Hz, H6'), 6.86
(1H,d,J=8.5 Hz,H-6) ,6.75(1H.,d,J =8. 1 Hz,
H-5),6.53(1H,d,J =15.8 Hz,H-7"),6.26 (1H,
dd,J =15.8.,5.8 Hz, H-8") ,4.88 (1H,d,J = 5.7
Hz,H-9') ,4.30(1H,dt,H-8) ,4.20(2H,d,J =5.6
Hz,H-9'),3.88 (3H,s,3-0CH, ) ,3.82 (3H, s,3'-
OCH,),3.73 (1H,dd, J = 11.9,4.1 Hz, H9a),
3.48(1H,dd, J = 11.9,5.4 Hz, H9b) ;" C NMR
(125 MHz,CD,0D)§:151.8(C-3"),149.3(C-3),
148.9(C4") ,147.1(C4) ,133.8(C-1) ,133. 1(C-
1'),131.4(C8"),128.7(C-7"),120.8 (C-6,6"),
118,9(C-5") ,115.9(C=5) ,111.8(C=2") ,111. 4(C-
2),87.2(C-8),74.1(C-7),63.7(C9"),62.0(C-
9),56.6(3-0CH,) ,56.4(3'-0CH, ), D\ %S
SCRRT 12 14RIE —3, S %€ N threo-guaiacylglycerol-
8-0-4'-( coniferyl alcohol) ether, Rifk.4& 7 #1 8 %
W AR,

fed- 4 9 W R E K, XN

C, H, Oy, ESI-MS m/z 429[ M + Na]*,'H NMR
(500 MHz, CD,0D)$:7.00(1H,d,J =1.8 Hz, H-
2),6.80(1H,d,J=8.2,1.5 Hz,H-6) ,6.76 (1H,
d,H-5),6.74(2H,s,H2",6"),6.55(1H,d, J =
16.0 Hz,H-7"),6.32(1H,m,J = 15.8,5.6 Hz, H-
8'),4.92(1H,d,J =4.9 Hz,H-7) ,4.23(2H,d, H-
9'),4.22(1H,d,J =5.4 Hz,H-8) ,3.92(9H,s,3,
3’,5'-0CH, ), 3.88 (1H, dd, J = 12.0, 3.6 Hz,
H-9a),3.57 (1H,dd, J =12.0,3.5 Hz, H9b);
“C NMR(125 MHz, CD,0D) §:154.6 (C-3',5"),
148.7(C-8),146.9(C-3),136.4(C4") ,134.8(C-
1'),133.8(C-1),131.4(C-7"),129.9(C-8) ,120. 6
(C-6),115.8 (C-5),111.5(C=2),105.0 (C-2",
6'),87.6(C-8),74.1(C-7),61.5(C9"),61.3(C-
9),56.7(3-0CH,) ,56.4(3",5'-0CH,) . LA I %4
5SRO 12 ] Hi8 — 2L, SO E N erythro-guaiacylg-
lycerol-8-0-4'-( sinapyl alcohol) ether,

A 10 BEPIREAR, 73120 C,Hy O, ,
ESI-MS m/z 475 [M + K]*,'"H NMR (500 MHz,
CD,0D)§:6.74(2H,s,H-2",6") ,6. 68 (2H,s,H-2,
6),6.55(1H,d,J =16.0 Hz,H-7") ,6.32(1H, m,
J=15.8,5.6 Hz,H-8") ,4.92(1H,d,J =1.6 Hz, H-
7),4.23(2H,d,J =1.4 Hz,H-8) ,4.22(1H,d, ] =
5.8 Hz, H9b),3.84 (6H,s,3",5'-0CH, ), 3.82
(6H,s,3,5-0CH,) ;" C NMR(125 MHz,CD,0D)§:
154.6 (C-3",5"),149.0 (C-3,5),136.6 (C4"),
135.9(C4),134.8(C-1),133. 1 (C-1"),131.4(C-
7'),129.9 (C-8"),105.3 (C2,6),105.0(C-=2’,
6'),87.6(C-8),74.3(C-7),63.6(C9"),61.6(C-
9),56.8(3,5-0CH,) ,56.7(3",5'-0CH, ) , D) %k
P 5 SCHR [ 12 ] il — 2, $EE Nk B W) threo-
syringylglycerol-8-0-4'-( sinapyl alcohol) ether,,

A 11 IRBEOKA ,mp 115 ~ 117 C, 43
+xX K C,H,, O, ESI-MS m/z 383 [ M + Na]*,
"H NMR (500 MHz,CD,0D)§:6.74 (1H,d,J =8.0
Hz,H-5),6.68(1H,d,J=1.6 Hz,H-2),6.64(1H,
s,H2"),6.61(1H,dd,J=8.3,1.6 Hz,H-6),6.19
(1H,s,H-5"),3.81(1H,d,H-7),3.81 (3H,s,3'-
OCH,),3.78(3H,s,3-0CH,) ,3.69(2H,m,H-9")
3.65(1H,dd, H9b),3.40 (1H,dd,J =11.3,4.2
Hz,H9a),2.77 (1H,d,J =7.7 Hz, H7"),2.00
(IH,m,H-8"),1.77 (1H, tt, H-8) ;" C NMR (125



5 50 &4 6 ]

KAE RIS E R 671

MHz,CD,0D)§:149.0(C-3),147.2(C-3"),146.0
(C4),145.3(C4"),138.6(C-1),134.2(C-6"),
129.1(C-1"),123.2(C-6) ,117.4(C-5") ,116.0( C-
5),113.9(C2),112.5(C-2"),66.0(C9"),62.3
(C9),56.4(3,3'-OCH, ) ,48.1(C-7,8),40.1(C-
8'),33.6(C-7"), DL F%ds 5 3C#k[13 ] 4 —
0, B E Ol burselignan

b 12 JHER AR, mp 205 C, 77X N
Cp,H, 0, ,ESI-MS m/z 475[M + H] * ,'"H NMR (500
MHz,CD,0D)§:6.75(4H,s,H-2,2",6,6") ,4.96
(2H,d,J=8.2 Hz,H-7,7') ,3.87(12H,s,3,3",5,
5'-OCH,),3.73(2H,dd,J =11.4,3.1 Hz, H9'),
3.63(2H,dd,J=11.4,4.8 Hz,H-9) ,2.32(2H, m,
H-8,8");"”C NMR (125 MHz,CD,0D)§:149.3( C-
3,3',5,5'),136.3(C4,4"),134.3(C-1,1"),
105.1(C2,2",6,6"),84.6(C-7,7'),61.8(C9,
9"),56.9(3,3',5,5'-0CH,) ,55.2(C-8,8"), Lk I
B 5 SCHER[ 14 ] el — 35, B 2 R cariol A,

2 £ X #
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