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Non-alkoloids components from Phellodendri Cortex
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Abstract: Objective To study the non-alkaloids from the 70% ethanolic extracts of Phellodendri Cortex. Methods A variety of 732
cation exchange resin chromatography, D101 macroporous adsorbent resin chromatography, silica gel chromatography, ODS column
chromatography, Sephadex LH-20 chromatography, and preparative HPLC methods were used for the separation and purification of
chemical composition. Their structures were established on the basis of physicochemical properties and spectral analysis. Results
Fourteen compounds were identified as (—)-3-O-feruloylquinic acid methyl ester (1), (—)-4-O-feruloylquinic acid methyl ester (2),
(—)-chlorogenic acid methyl ester (3), (—)-5-O-feruloylquinic acid methyl ester (4), salidroside (5), methyl ferulate (6), caffeic acid
methyl ester (7), p-hydroxylbenzyl ethanol (8), 3,4,5-trimetoxyphenol-O-B-D-glucopy ranoside (9), 2-methoxy-4- (2-propenyl) phenyl
B-D-glucopyranoside (10), tachinoside (11), methyl syringate (12), (6S)-dehydrovomifoliol (13), and (6R,7aR)- epiloliolide (14).
Conclusion Compounds 9—14 are isolated from the plants in this genus for the first time.

Key words: Phellodendri Cortex; non-alkoloids; 3,4,5-trimetoxyphenol-O-B-D-glucopy ranoside; methyl syringate; (6S)-dehydrovomifoliol;
(6R,7aR)-epiloliolide
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B¥ Phellodendron amurense Rupr. FIHFFT, M2
13 2/NEERK (berberine) M/ & 5YT (palmatine),
IS5 & 2 B Aol 7 AR 2 s =4,
X AR A 252 10 RN 24 BRATE FH R 72 R o SR R A
A5y, AR A BRI S AR R
B, N TR B AT 24 BRVE PR (P 2 A, AR
RN B AR 70% L BEHE EUAY) 22 P 25 - 28 464 I Ak B
132 B AR AR 43 AT R N AL 22 1 20T 9T
M B3] 14 MEER, 5 EEN (-)-3-0-
Bif B0 E 28 T B B B8 [(—)-3-O-feruloylquinic acid
methyl ester, 1]+ (—)-4-O- B 2% Bt 2= 7 B8 ' fig
[(-)-4-O-feruloylquinic acid methyl ester, 2]. (-)-2¢
JRER 6 [(—)-chlorogenic acid methyl ester, 3].
(—)-5-O-B B 25 TR W I8 [(—)-5-O-feruloylquinic
acid methyl ester, 4], EWIH (salidroside, 5). i
FRIR IS (methyl ferulate, 6) MIHEER G (caffeic
acid methyl ester, 7). 4-F2RK LI (p-hydroxyl-
benzyl ethanol, 8). 3,4,5- = F &I KE}-O-B-D-Fi %
FELF (3,4,5-trimetoxy phenol-O-B-D-glucopyranoside,
9). 2-methoxy-4-(2-propenyl) phenyl-B-D-glucopyra-
noside (10). tachinoside (11). T &L EE (methyl
syringate, 12). (6S)-Z&E M2 A [(65)-dehydro
vomifoliol, 13]. (6R,7aR)-H13% ¥ P 5 [(6R,7aR)-
epiloliolide, 14]. M EY 9~14 B9 IR M 1%
BRI o> AR E
1 XEEMR

Waters-e2695 i1 RGHAH 1543 s Waters-2535 fil]
S ETEAL; 5 LC-6AD BY | & VA (184X 5
Bruker PLUS 400 MHz %@ IL4R3E 15 ; Waters
Xevo G2 Q-TOF MS Jiii{; AUTOPOL V JiE /4%
FEZ EHTEER 100~200. 200~300 H (75 5 5 FERE
AR/ ®D); ODS-A-HG 12 nm S-50 um (HA
YMC A#]); Sephadex LH-20 (Pharmacia, %fidi);
D101 K ALK PR AR ORI E S IR R BR A7) D5
732 RUSERRIERH & TR s OREETT ALt
FIAEBR 2w Bt RIS o i sl (il 4 (R
FRRBHER A A D,

B & R R 25 K E KRN AR B S 2
B M Phellodendron chinense Schneid. [T
B, BURAE T R EE 2R R 255 B
2 RRSSE

TERAT A 2 9.0 kg, 70% L BE-/K 10 £ 5 [
3 K, B 2h, HIFRRIGE, 48 CHEAE TR

JE[ESER, W4e 532 E, K (SL) 4L,
A%FERER Y pH EAN 4~5 5, £ 732 BB 7
BB IE & A, 19 2HEEI 435 ¢ (& TLC
R, BAL BRI S B 2 D .

AEAEMIIRZ D101 KFLIR BB i LA 2. E-7K (O
100—>95 1 5) BREEVIBEML, 193] 5 MHA > (Fr.
1~5). BRIBH I AAFAESS 7322 3, Heks Fr. 2 (100
g) FHRZ D101 RALRBR# G LA ClE-7K (10 & 90—~
95 1 5) BREESEML, 1933 MR (Fr.2-1~2-3);
# Fr. 3 (50 g) FFIRZ D101 KLU g LL 2 -
7K (10 £ 90—95 : 5) BEFEVEML, 531 8 My (Fr.
3-1~3-8).

Fr. 2-1 (28 g) 4 ODS F SN, Sephadex
LH-20 %A (i P it UL S il % HPLC (HYEE-7K
30 :70) BEMLAEY 1 (12 mg) A5 (33.6 mg),
Fr.2-2 (4 g) 4 Sephadex LH-20 Bt/ A: 35 LA K #il
#% HPLC (HIfE-/K 35 : 65) it B3tk 2 (20
mg). 3 (154 mg). 4 (135 mg).

Fr. 3-1 & ODS t¥E/li, Sephadex LH-20
B FEGBREVER, BEMLAY 7 (13.4 mg). Fr.3-2
2t Sephadex LH-20 #F €435 56 it LA & il % HPLC (!
7K 45 1 55) Ak F2EY) 8 (21.7 mg) 19
(9.5 mg). Fr.3-4 (145 mg) £ Sephadex LH-20 f%
oS DL K i % HPLC (HEE-/K 35 : 65) 4ifbfd
F1b &4 10 (38.4 mg) A1 11 (23.4 mg). Fr. 3-5 (130
mg) £ Sephadex LH-20 A (i i A K il % HPLC
(FHBE-7K 35 1 65) 13214 &4 12 (41.4 mg) . Fr. 3-6
(180 mg) LRERAE A HERI Sephadex LH-20 A3 ik
REANEFLAY 13 (11.2 mg) F1 14 (14.9 mg).
Fr.3-7 (2 g) &RERFEAIE, CH,CL-MeOH (100 :
0—0 : 100) B Sephadex LH-20 ik
RAARAEY 6 (22.7 mg).

3 HmEE

&Y 1: A KR (CHOH) ; [a]zDs
—28.16° (MeOH, ¢ 0.12); HR-ESI-MS m/z: 381.121 4
[IM—H]" (il#18 382.126 4), 454 'H-NMR #l
BC-NMR #4815 4 F XN CisH»O09. 'H-NMR
(400 MHz, DMSO-ds) o: 7.56 (1H, d, J = 15.6 Hz,
H-7), 7.29 (1H, d, J= 1.6 Hz, H-2), 7.10 (1H, dd, J =
8.0, 1.6 Hz, H-6), 6.78 (1H, d, J = 8.0 Hz, H-5), 6.45
(1H, d, J = 15.6 Hz, H-8), 5.17 (1H, m, H-3"), 4.00
(1H, m, H-4'), 3.82 (3H, s, 3-OCH3), 3.61 (1H, m,
H-5'), 3.59 (3H, s, -COOCH3), 2.05 (2H, m, H-6'),
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1.90 (2H, m, H-2"); '3C-NMR (100 MHz, DMSO-dj)
5: 174.2 (C=0), 166.1 (C-9), 149.1 (C-4), 148.0 (C-3),
144.5 (C-7), 125.7 (C-1), 123.0 (C-6), 115.5 (C-5, 8),
111.0 (C-2), 72.6 (C-1"), 70.3 (C-3"), 69.7 (C-4"), 67.8
(C-5"), 55.7 (3-OCH3), 51.5 (COOCH3), 38.1 (C-6),
35.0 (C-2). LA -%da 5 sckikaE A — 20, i
EWEY 1N (—)-3-O-F LI 2= TR FH G

&Y 2: BEHIRY (CH;0HD; [o]p —49.4°
(MeOH, c 0.10); HR-ESI-MS m/z: 381.122 1 [M—H]
(TF5AE 382.126 4), 454 "H-NMR il *C-NMR %
W E 2 T 3N CisH209. 'H-NMR (400 MHz,
CD;0D) 6: 7.63 (1H, d, J = 16.0 Hz, H-7), 7.13 (1H,
d, J = 1.9 Hz, H-2), 7.02 (1H, dd, J = 8.0, 1.9 Hz,
H-6), 6.75 (1H, d, J = 8.0 Hz, H-5), 6.38 (1H, d, J =
16.0 Hz, H-8), 4.75 (1H, dd, J = 3.0, 2.5 Hz, H-4"),
422 (1H, m, H-5"), 4.16 (1H, m, H-3"), 3.83 (3H, s,
3-OCHs), 3.68 (3H, s, -COOCH3), 2.16 (2H, m, H-2"),
1.93 (2H, m, H-6'); *C-NMR (100 MHz, CD;0D) 6:
175.8 (C=0), 169.0 (C-9), 150.8 (C-4), 149.5 (C-3),
147.1 (C-7), 128.0 (C-1), 124.2 (C-6), 116.6 (C-5),
115.9 (C-8), 111.9 (C-2), 78.7 (C-1'), 76.5 (C-4"), 69.1
(C-5"), 65.9 (C-3"), 56.6 (3-OCHj3), 53.1 (COOCH3), 42.3
(C-6"),38.6 (C-2"). LA Hdi 5 CilikkiE A —5,
B EY) 2 N (—)-4-O-Br BRI 2 71 G

&Y 3. GamikY (CHOH; [o]h
—108.1° (MeOH, ¢ 0.08); HR-ESI-MS m/z: 367.105 7
[M—H] G514 368.110 7), %54 'H-NMR Fl
BC-NMR %4 i 2 4> T 53X~ Ci7H2009. 'H-NMR
(400 MHz, CD;0D) ¢: 7.52 (1H, d, J = 16.0 Hz, H-7),
7.03 (1H, d, J=1.9 Hz, H-2), 6.94 (1H, dd, /= 8.0, 1.9
Hz, H-6), 6.78 (1H, d, J = 8.0 Hz, H-5), 6.21 (1H, d,
J =16.0 Hz, H-8), 5.27 (1H, m, H-5'), 4.13 (1H, m,
H-3'), 3.73 (1H, m, H-4"), 3.69 (3H, s, -COOCH}3),
2.18 (2H, m, H-6'), 1.99~2.19 (2H, m, H-2);
BC-NMR (100 MHz, CD;0D) §: 175.6 (C=0), 168.4
(C-9), 149.8 (C-4), 147.3 (C-7), 147.0 (C-3), 127.8
(C-1), 123.1 (C-6), 116.7 (C-5), 115.2 (C-2, 8), 76.0
(C-1"), 727 (C-4"), 722 (C-5), 70.5 (C-3"), 53.1
(COOCH3), 38.2 (C-2), 37.9 (C-6') DL EHdE 5 3Crikk
EIHA—FD), WSEEhEY 3N ()-SERFEE.

& 4: FEMRY (CHOH); [o]h
-30.6° (MeOH, ¢ 0.10); HR-ESI-MS m/z: 381.121 8
[M—H] (i+51H 382.126 4), 454 'H-NMR

BC-NMR #4852 4 F XN CisH»O09. 'H-NMR
(400 MHz, CD;0D) 6: 7.51 (1H, d, J = 16.0 Hz, H-7),
7.10 (1H, d, J = 1.6 Hz, H-2), 7.00 (1H, dd, J = 8.0,
1.6 Hz, H-6), 6.74 (1H, d, J = 8.0 Hz, H-5), 6.24 (1H,
d, J=16.0 Hz, H-8), 5.21 (1H, m, H-5"), 4.01 (1H, m,
H-3"), 3.82 (3H, s, 3-OCH3), 3.66 (1H, m, H-4"), 3.62
(3H, s, -COOCH3), 2.13 (2H, m, H-2'), 2.02 (2H, m,
H-6); '3C-NMR (100 MHz, CD;0D) ¢: 175.6 (C=0),
168.4 (C-9), 151.0 (C-4), 149.6 (C-3), 147.2 (C-7),
127.8 (C-1), 1243 (C-6), 116.7 (C-5), 115.6 (C-8),
111.8 (C-2), 76.0 (C-1'), 72.8 (C-4"), 72.3 (C-3"), 70.5
(C-5"), 56.6 (3-OCH3), 53.1 (COOCH3), 38.2 (C-2/,
6. LA A 5 ocmkikiE A —8, MEEE
V4N (-)-5-O-Fi B2 T/ T

&Y 5: EEHRY) (MeOH); HR-ESI-MS
m/z: 345.118 8 [M+COOH]™ (it51H 300.120 9),
4i4 '"HANMR F1 *C-NMR ##E#iE 2 RN
Ci14H2007. 'H-NMR (400 MHz, DMSO-ds) J: 9.17
(1H, s, -OH), 7.03 (2H, d, J = 8.6 Hz, H-10, 14), 6.65
(2H, d, J= 8.6 Hz, H-11, 13), 4.96 (1H, d, J= 5.1 Hz,
-OH), 4.92 (1H, d, J = 5.1 Hz, -OH), 4.88 (1H, d, J =
5.1 Hz, -OH), 4.48 (1H, t, J = 5.8 Hz, -OH), 4.15 (1H,
d, J = 7.9 Hz, H-1), 3.86 (1H, dt, J = 9.0, 7.0 Hz,
H-7a), 3.65 (1H, ddd, J=11.7, 6.1, 1.8 Hz, H-6a), 3.55
(1H, dt, J=9.1, 6.7 Hz, H-7b), 3.42 (1H, dt, J=11.7,
5.9 Hz, H-6b), 3.10 (1H, m, H-3), 3.06 (1H, m, H-5),
3.03 (1H, m, H-4), 2.94 (1H, m, H-2), 2.73 (2H, m,
H-8); *C-NMR (100 MHz, DMSO-ds) J: 155.6
(C-12), 129.7 (C-10, 14), 128.6 (C-9), 115.0 (C-11,
13), 102.8 (C-1), 76.9 (C-5), 76.8 (C-3), 73.4 (C-2),
70.1 (C-4), 69.9 (C-7), 61.1 (C-6), 34.8 (C-8) . L\ F%¥&
g A —8, WS e A 5 AENIT .

&M 6: KA (MeOH); HR-ESI-MS m/z:
207.065 7 [M—H] (it & 1A 208.073 6), &5
'"H-NMR A1 BC-NMR #4523 T 20~ C11H 12040
'"H-NMR (400 MHz, CD;0D) ¢: 7.61 (1H, d, J=15.9
Hz, H-1'), 7.18 (1H, d, J = 2.0 Hz, H-2), 7.06 (1H, dd,
J = 8.1, 2.0 Hz, H-6), 6.80 (1H, d, J = 8.1 Hz, H-5),
6.35 (1H, d, J= 15.9 Hz, H-2"), 3.89 (3H, s, 3-OCH3),
3.76 (3H, s, 3'-OCH3); '3C-NMR (100 MHz, CD;OD)
5: 169.9 (C-3"), 150.8 (C-4), 149.5 (C-3), 147.0 (C-1"),
127.8 (C-1), 124.2 (C-6), 116.6 (C-5), 115.3 (C-2'),
111.8 (C-2), 56.6 (3-OCH3), 52.1 (3'-OCH3). L ¥
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PR R

&9 7. #EKK (MeOH); HR-ESI-MS m/z:
193.053 3 [M—H] (iFHAH 194.057 9), 4H
"TH-NMR Al BC-NMR ### i 52 437 XN C1oH 10040
'H-NMR (400 MHz, CD;0D) §: 7.53 (1H, d, J=15.9
Hz, H-7), 7.02 (1H, d, J = 2.0 Hz, H-2), 6.93 (1H, dd,
J=8.1, 2.0 Hz, H-6), 6.77 (1H, d, J = 8.1 Hz, H-5),
6.24 (1H, d, J = 16.0 Hz, H-8), 3.75 (3H, s, 3-OCH3);
BC-NMR (100 MHz, CD30D) &: 169.9 (C-9), 149.7
(C-4), 147.1 (C-3), 146.9 (C-7), 127.9 (C-1), 123.0
(C-6), 116.6 (C-5), 115.3 (C-8), 115.0 (C-2), 52.1
(3-OCH3). DA ¥ 5 SClRikoE 2 A — 500, i
SEAEND T JamnreERR R

&Y 8: F[EA (MeOH); HR-ESI-MS m/z:
137.023 5 [M—H]" (i % 1{A 138.068 1), &4
'H-NMR F1 BC-NMR 4 8 2 77 38 CsHi0020
'H-NMR (400 MHz, CD;0D) 6: 7.03 (2H, d, J = 8.2
Hz, H-2, 6), 6.70 (2H, d, J = 8.2 Hz, H-3, 5), 3.68 (2H,
t, J = 7.2 Hz, H-8), 2.71 (2H, t, J = 7.2 Hz, H-7);
BC-NMR (100 MHz, CD;OD) ¢: 156.9 (C-4), 131.2
(C-1), 131.1 (C-2, 6), 116.3 (C-3, 5), 64.7 (C-8), 39.6
(C-7)o P HuiR 5 St A —, e it
G 8 A-FRFER O

&Y 9: AEFA (MeOH); HR-ESI-MS m/z:
391.124 7 [M+COOH]™ (5 1H 346.126 4), 455
"H-NMR Fl BC-NMR #5273 TN CisH22090
'H-NMR (400 MHz, CD;OD) 6: 6.38 (2H, s, H-2, 6),
4.77 (1H, d, J= 5.0 Hz, H-1"), 4.09 (2H, q, J = 5.3 Hz,
H-6"), 3.73 (6H, s, 3, 5-OCH3), 3.58 (3H, s, 4-OCH3),
3.42 (1H, m, H-2"), 3.26 (1H, m, H-5"), 3.20 (1H, m,
H-4"), 3.10 (1H, m, H-3"); "*C-NMR (100 MHz,
CD;0D) 6: 154.0 (C-1), 153.1 (C-3, 5), 132.4 (C-4),
101.0 (C-1"), 94.3 (C-2, 6), 77.3 (C-5"), 76.8 (C-3"),
73.2 (C-2"), 70.1 (C-4'), 60.9 (C-6'), 60.1 (4-OCHs),
55.7 (3,5-OCHz). LA FHdf 5 SR e A —M,
MU EEY 9 9 3.4,5-= HAA KB -O-B-D-F %
P o

& 10: FEMPIRY) (MeOH); HR-ESI-MS
m/z: 371.133 9 [M+COOH]™ (itH1H 326.136 6),
454 'H-NMR 1 BC-NMR ¥IE#E D RN
Ci6H207. 'H-NMR (400 MHz, CD;0D) §: 7.08 (1H,
d, J= 8.3 Hz, H-6), 6.83 (1H, s, H-3), 6.72 (1H, d, J =

8.3 Hz, H-5), 5.94 (1H, m, H-8), 5.05 (1H, d, /= 16.4
Hz, H-9"), 5.02 (1H, d, J = 16.4 Hz, H-9'), 4.84 (1H, d,
J=17.6 Hz, H-1'), 3.86 (2H, q, J = 12.4, 2.0 Hz, H-6"),
3.85 (3H, s, H-10), 3.42 (1H, m, H-2), 3.26 (1H, m,
H-5"), 3.20 (1H, m, H-4), 3.10 (I1H, m, H-3');
BC-NMR (100 MHz, CD;0D) ¢: 150.9 (C-2), 146.5
(C-1), 139.1 (C-8), 136.6 (C-4), 122.2 (C-5), 118.4
(C-6), 116.0 (2-OCH3), 114.3 (C-3), 103.2 (C-1"), 78.3
(C-3", 78.0 (C-5"), 75.1 (C-2'), 71.5 (C-4'), 62.6
(C-6"), 56.8 (C-10), 40.9 (C-7). VA % 5 CikkiE
FEA—F, %A 10 4 2-methoxy-4-(2-
propenyl) phenyl-p-D-glucopyranoside .

&9 11: kY (MeOH); HR-ESI-MS
m/z: 347.097 5 [M+COOH]™ (it514 302.100 2),
4i4 'HANMR F1 *C-NMR ##E#iE 2 TR N
C13H1505. 'H-NMR (400 MHz, CD;0D) 6: 6.80 (1H,
d, J=2.2 Hz, H-3), 6.69 (1H, d, J = 8.6 Hz, H-5), 6.58
(1H, dd, J = 8.6, 2.2 Hz, H-6), 4.74 (1H, d, J= 7.2 Hz,
H-1'), 3.90 (1H, d, J = 12.0 Hz, H-6'a), 3.85 (3H, s,
2-OCH3), 3.69 (1H, d, J = 5.1 Hz, H-6'b), 3.66 (1H,
m, H-3'), 3.43 (1H, m, H-5"), 3.38 (1H, m, H-2'), 3.35
(1H, m, H-4"); '*C-NMR (100 MHz, CD;0D) 6: 153.0
(C-4), 149.4 (C-2), 143.1 (C-1), 116.1 (C-6), 110.2
(C-5), 104.0 (C-3), 103.9 (C-1"), 78.3 (C-3"), 78.2
(C-5"), 75.1 (C-2'), 71.7 (C-4"), 62.8 (C-6), 56.5
(2-OCHs). LA EHl 5 oo S A — 200, il
EWEW) 11 A4 tachinoside.

&) 12: TR K (MeOH ) ; HR-ESI-MS m/z:
211.061 1 [M—H] CilF5H1H 212.068 5), 4i&
'H-NMR Al *C-NMR $#E#i 52 70 12N CioH1205.
'H-NMR (400 MHz, CD;OD) ¢: 7.31 (2H, s), 4.84
(6H, s), 3.87 (3H, s); *C-NMR (100 MHz, CD;0D) 6:
168.8 (C-7), 149.1 (C-3, 5), 142.0 (C-4), 121.5 (C-1),
108.3 (C-2, 6), 56.9 (3, 5-OCH3), 52.6 (7-OCH3). LA
AR S SCEkiRE R A, S EAAEY) 12
NT EHBRTE.

WA 13: FHEHIRY (MeOH); [a]p +95.4°
(MeOH, ¢ 0.08); HR-ESI-MS m/z: 223.139 8 [M+H]"
(THEAE 222125 6), 454 '"H-NMR Fl *C-NMR %
Pt g o 73N CisHis03. 'H-NMR (400 MHz,
CD;0D) ¢: 7.01 (1H, d, J = 15.6 Hz, H-7), 6.44 (1H,
d, J = 15.6 Hz, H-8), 5.93 (1H, s, H-4), 2.62 (1H, d,
J =16.8 Hz, H-2a), 2.31 (1H, d, J = 16.8 Hz, H-2b),
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2.31 (3H, s, H-10), 1.90 (3H, s, H-13), 1.06 (3H, s,
H-11), 1.02 (3H, s, H-12); BC-NMR (100 MHz,
CD;0D) §: 200.8 (C-9), 200.5 (C-3), 164.8 (C-5),
148.5 (C-7), 131.9 (C-8), 128.2 (C-4), 80.1 (C-6), 50.7
(C-2),42.8 (C-1),27.8 (C-10), 24.9 (C-12), 23.7 (C-11),
19.3 (C-13). LA FHdE 5 50RO AR — 510, i
B E 13 RS FERE. diF 6 AL
RNFMERE, CD i (B 1), £ 264 nm b5 7R IE 1)
Cotton RN, (Ae +38.4), 454 CrkikiE!, tb &9
(H)-EE M IEREETE 261 nm 4 IER Cotton
RN (Ae +34.5), WEHMAA S, HmAiEl
G133 H (65)-F S M B FREE A5 WK 2.
N
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Fig. 1 CD spectrum of compound 13
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(400 MHz, CD;0D) ¢: 5.75 (1H, s, H-3), 4.22 (1H, q,
J=3.4Hz H-6),2.42 (1H, dt, J= 13.7, 2.4 Hz, H-7a),
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185.9 (C-2), 174.6 (C-8), 113.5 (C-3), 89.1 (C-7a),
67.4 (C-6), 48.1 (C-5), 46.6 (C-7), 37.3 (C-4), 31.2
(C-10), 27.6 (C-11), 27.1 (C-9). LA_- ¥ 5 Sk kiE
BA—FHY, BEEEY) 14 NHSE SN, 45
FyH 6 ALAN 7a AONFPERR, CD g (B 3), 1
229 nm 4t IR Cotton BN (Ae —32.9), 454

BRIRIEDY, 1b&Y (6R,7aR)-H13% ¥ N EEAE 223 nm
LA 11 Cotton XU, i HAY AL N 6R,7aR . HUH
KHEAEY) 14 N (6R,TaR)-H13 i, Has5H
L 4.
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