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Secondary metabolites of Acorus tatarinowii endophytic fungus Penicillium
griseofulvum 7,005

ZHAO Song-feng, ZHANG Xiao, YUAN Yong-liang, ZHANG Xiao-jian
Department of Pharmacy, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China

Abstract: Objective To study the secondary metabolites of an endophytic fungus Penicillium griseofulvum Z005 isolated from the
medicinal plant Acorus tatarinowii. Methods Various column chromatography methods, including silica gel, ODS, Sephadex LH
20, and semipreparative HPLC were applied to isolate and purify compounds from the solid rice fermentation extract of P.
griseofulvum Z005, and their chemical structures were elucidated by physical chemical constants and modern spectroscopy
techniques. Resutls One new compound and 12 known compounds were isolated and identified from the solid fermentation
products of endophytic fungus P. griseofulvum Z005, and their structures were identified as penicifuranol A (1), chaetominine (2),
dehydrocyclopeptine (3), 1-methylcyclopenin (4), 4-(2-hydroxybutynoxy)benzoic acid (5), penipratynolene (6), hypofuran B (7),
lobechine (8), 4-(2-formyl-5-methoxymethyl-1H-pyrrole-1-yl)butanoic acid 9), 2-furanmethanol- (5'—11)-
1,3-cyclopentadiene-[5,4-c]-1H-cinnoline (10), N-acetyltryptamine (11), methyl 1H-indol-3-ylmethylcarbamate (12), and methyl
(Z)-ferulic acid ester (13), respectively. Conclusion The endophytic fungus P. griseofulvum Z005 was firstly gained from the
healthy tissue of 4. tatarinowii, and compound 1 was a new benzofuran compound, and compounds 2—10 and 12—13 are isolated
from fungus P, griseofulvum Z005 for the first time.
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AL 2 IR i R R 2RO AR TR S A
K ERIILAE, AT SEma A AR 22 1) A2 B B A
WA, —ITHESWEEER. KR TEE ST
BV AERKE, 55— 7 Ry sk
AW =& B RACH g e AR, REZ
PR IR A= ) B AT ) Wl B 245 B A B
AEVIDEe, AR EAR, o AT H 2 ag K
PR 75 K. W12 IR 2 AN AE R L P a5 2
FEVE, JHRFTSTE LRI R, IR
W2 Y B R F S B,

FiEE Acorus tatarinowii Schott NKF§EF
(Araceae) EVHJE Acorus LZFEEFARNEY), FE
AT RERIITUE&EE X, LT ERRET AL,
IRECT CPURARESZ), WRErhiR, BEREDT IR
PAGE M, HEABEMSEE . RIS,
AR URARZEL T AT 245 PR A 3 1) A 240 o Al g
1T THERD, N7 — P RN E BRI 2
FEME AR T 518 R ARG, A SZIR X7 5
H 2 MY A BB R 22— AR
(Penicillium griseofulvum Z005) IR K& 4 K )
HI B BEATRIE AT, 3L B4 E 13 MEE, B
1A EY, A NKETEWRERE A
(penicifuranol A, 1); HRCHWEY 750K
chaetominine (2). dehydrocyclopeptine (3 ). 1-methyl-
cyclopenin (4), 4-Q-f2FE T HAEIL) KHER [4-2-
hydroxybutynoxy)benzoic acid, 5]. penipratynolene
(6)+ hypofuran B (7). lobechine (8). 4-(2-Ffif%E-
5- A R R 1 H-E g -1-38) TR [4-(2-formyl-5-
methoxymethyl-1H-pyrrole-1yl)butanoic acid, 9]. 2-
R (5" 11)-1,3-8 [ —Hi-[5,4-c]- 1H-4B8 — 5
J% 2% [2-furanmethanol-(5'—11)-1,3-cyclopentadiene-
[5,4-c]-1H-cinnoline, 10]. N-Z Bt} (N-acetyl-
tryptamine, 11). 1H-N5]W-3-Jk FF 5L 2 i FH I HH
(methyl 1H-indol-3-ylmethylcarbamate, 12) FIJii=kH
BB HE [methyl (2)-ferulic acid ester, 13]. KT 5
P, griseofulvum Z005 N E IR NATE il FEH L 75
AT, ALED 1 RIS, a2~
10, 12 A1 13 B E IRMAZANECE T 24551
1 U5

Bruker AM-400 #Z%#ILHRAL (Bruker 2 7)),
LC3000 Ao (i A% CAEst BUnEER BT
FRA ], YMC-Pack ODS-A Cis AH ¥l & #E (250

mmX 9.4 mm, 50 pm), API QSTAR Pulsar 1 5%
1%, PE-341LC Jie)tiX (3£ PerkinElmer A #]),
Cary 50 B4R AN A] W53 564 (3£ Varian AF]D; A
R 200~300 H G5 B AL T ), Sephadex
LH-20 (Pharmacia Biotech /=i, Hi), ODS-AQ
(50 pm, YMC 7*§h), GF254 w30 J2 (it iR
URETHEFAT; ERalial h L E 254 1k
AR AR R, AR bR il 2
AV PR 2 F $2
2 AB. ERSHE

A ETHREYT 2018 45 9 H R E W EEE AR,
SRR R A AN T B K 22 5 — P I I e [ 24 2 3
FIRFARLITEEE « FrBi 7 N A2 BB A T it
ALK TG0 B53. 1TS1-4 7515 5K
1H % (GenBank VEM5 N OP214767) F¥5IAH{E
FER 100%, Z5EE—PREEEEZ0, HR
PRI ot e X A W 1R M N K B B Penicillium
griseofulvum Z005. ZjFMEYIA B bR A B F5 5
PRISERAE T KB K 2 28— B = e 24 2350

W PR T PDA 59725 b, 78 26 Co%&fF T 5
F2 1, VI G Hemh T s K R ) 5 kg KOKBE R4
H (200 g KK AIZK 180 mL), 7£ 26 CHKIFTiHE
RIEREFE 35 de (EFRMFAMT, KIFEVEAESIR LB
B S IR, DB (WSO 77 5 A9 B R TR AR LR,
RE 95 g, RUREZ 200~300 HEERKE ik,
TR R-FEE (5001501 1) BEERBEEES 6
MRTB (A~F). WirB C (12 g) KIEARER
WA (CCEF - R 10015 Al BB R £ B
1. 1), Sephadex LH-20 (FHENZEMLAD, LLR
#]4 HPLC (HEE-/K 50 : 50; ZfiE-/K 45 1 55) %%
R E B, SR E 2(15.2 mg) 3(8.1 mg)
4 (4.5mg). 5 (6.4mg) F 11 (6.5mg). MHE D
(15 g) &3k ODS RP-Cys Bt i (e« FHEE-K,
20 1 80—100 : 0). IFAHRER itk k: (=5 H k-
B 8 1 1; AyHEE-BERR 416 1 © 1), Sephadex LH-20
CHREENBERD, LARAEH% A HPLC (FFEE-7K
45 1 55; ZJfE-/K 40 D 60) &, AR EY 1 (43
mg). 6 (3.6 mg). 7 (8.0mg). 8(52mg).9(3.9mg).
10 (55mg). 12 (7.7mg) F113 (10.2 mg).
3 “ikE

WEY 1. TEMRY (FED. R4MEEER
FLAE 212 F1 298 nm AbFH Fe KW, ZL4MERER B
ZAL BB A I (3400 e FIZEIL (1587 Al
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1441 ecm™) MR USI% . HRESIMS 1545 v 7 15
TU§E m/z 301.141 5 (IFEAE N 301.141 00, AT LA
EWEYINI TN CieHn040 '"H-NMR (£ 1) &
TMCEWE 4 MG 55 o 7.06 (1H, d, J=7.6
Hz, H-4). 6.58 (1H, d,J=7.6 Hz, H-5). 6.67 (1H, d,
J = 11.4 Hz, H-6) #15.98 (1H, dt, J = 11.4, 7.0 Hz,
H-7)2 N B 5 0 4.43 (2H, brs, H2-9) F
4.06 (2H, d, J= 7.0 Hz, H>-10)« 1 MEEKHFEES
On 4.63 (1H, dt, J= 9.4, 8.6 Hz, H-2). 2 MHI(ES
on 1.20 (3H, s, H3-12) A1 1.34 (3H, s, Hs-13) %
BC-NMR (% 1) KUMLEY 1IH 16 MriE 5.
R¥E HMBC i (1), MELF H-6 #] C-5. C-5a
Al C-9a, OCH;#|C-9, H-9 #| C-5a. C-9a 11 C-9b,
H>-3 # C-3a. C-4 f1 C-9b, 5 H;-13 ¥ C-2. C-11 f
C-12 MfHRAES, LAAK 'H-'HCOSY % (K 1), H-7
5 H-6 f1 H,-10. H-4 5 H-5. DL H-2 5 Ho-3 A
FA5T, RUMLED 1 NIRRT AL,

tEY 1 B H-6 5 H-7 Z RIFE A HEECN 11.4
Hz (% 1), £W H-6 5 H-7 XN Z R, 1
MRAE) ECD W (B 2) 1, k&% 1 7E 213 nm
Ab 5 AR B 71 Cotton 280N, 5 SCHR A R0E 2K
£1 LAY 1§ H-F BC-NMRKIEHIE (400/100 MHz,
CDCls)

Table 1 'H and 3C NMR spectroscopic data for compound
1 (400/100 MHz, CDCl3)

{Z304 on Jc

2 4.63 (1H, dd, J= 9.4, 8.6 Hz) 89.6 (CH)

3 3.13 (1H, dd, J = 15.8, 9.4 Hz), 30.8 (CHa)
321 (1H, dd, J = 15.8, 8.6 Hz)

3a 126.5 (C)

4 7.06 (1H, d, J = 7.6 Hz) 124.5 (CH)
6.58 (1H, d, J = 7.6 Hz) 121.8 (CH)

5a 1372 (C)

6 6.67 (1H, d, J = 11.4 Hz) 129.5 (CH)

7 5.98 (1H, dt, /= 11.4, 7.0 H) 132.7 (CH)

9 4.43 (2H, brs) 66.3 (CH)

9a 116.9 (C)

9b 159.2 (C)

10 4.06 H, d, J= 7.0 Hz) 59.1 (CHa)

1 71.9 (C)

12 1.20 3H, s) 243 (CHs)

13 1.34 (3H, 5) 26.3 (CHs)

9-0CH: 338 (3H, d,J=1.1 Hz) 58.3 (CHs)

1 &1 1 WHFEHREE HMBC # 'H-'H COSY
HXES
Fig. 1 Chemical structure and key HMBC and 'H-'H

COSY correlations of compound 1
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Fig.2 ECD spectrum of compound 1

FHRIR R4 asperfuranoid ALSI7E A S e Ak 422
A Cotton RN —F, KINEY 1 1) C-2 Fitd
BN R; DHIL, th&9 1 1TSS g 48
DA E , A B 2 KT T R R I A
&Y 2. Ltshfk (HEE, ESI-MS m/z: 425
[M+Nal", 2 73 A CuHisN4Os; 'H-NMR (400
MHz, CD;OD) d: 8.28 (1H, s, H-24), 8.18 (1H, brd,
J=17.8 Hz, H-19), 7.86 (1H, dt, J= 7.8, 1.0 Hz, H-21),
7.69 (1H, brd, J = 7.8 Hz, H-22), 7.58 (1H, t, J = 7.8
Hz, H-20), 7.50 (1H, d, J = 7.8 Hz, H-8), 7.49 (1H, d,
J =7.8 Hz, H-5), 7.43 (1H, dd, J = 7.8, 1.0 Hz, H-7),
7.25 (1H, dd, J=7.8, 1.0 Hz, H-6), 5.92 (1H, s, H-14),
4.61 (1H, t, J = 6.8 Hz, H-11), 2.93 (1H, t, J = 12.5
Hz, H-13b), 2.53 (1H, dd, J = 12.5, 2.5 Hz, H-13a),
1.60 (3H, d, /= 6.8 Hz, H3-12); '3C-NMR (100 MHz,
CD;0D) ¢: 172.5 (C-10), 165.9 (C-17), 160.5 (C-15),
147.9 (C-24), 147.2 (C-23), 139.2 (C-9), 137.2 (C-4),
135.2 (C-21), 130.4 (C-7), 127.8 (C-20), 127.7 (C-22),
126.9 (C-19), 126.0 (C-6), 125.4 (C-5), 121.6 (C-18),
115.0 (C-8), 83.0 (C-2), 76.8 (C-3), 60.1 (C-11), 50.9
(C-14), 38.6 (C-13), 14.5 (C-12). VL ¥R 5 kR
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TEHA—, M EAY) 2 N chaetominine.

&Y 3. Ltsfk (HEL, ESI-MS m/z: 301
[M+Nal", 273 A Ci7HIN02; 'H-NMR (400
MHz, CDCl;) 6: 8.02 (1H, dd, J = 7.9, 1.6 Hz, H-6),
7.48 (1H, ddd, J = 8.0, 7.3, 1.6 Hz, H-8), 7.39 (2H, m,
H-3, 5), 7.36 (2H, m, H-2', 6), 7.35 (1H, m, H-4"),
7.06 (1H, dd, J= 8.2, 1.1 Hz, H-9), 6.95 (1H, s, H-10),
3.20 (3H, s, NH3-4); '3C-NMR (100 MHz, CDCl;) ¢:
171.7 (C-2), 166.9 (C-5), 135.7 (C-9a), 133.5 (C-3),
132.9 (C-8), 132.2 (C-1'), 131.6 (C-10), 131.5 (C-6),
130.0 (C-4"), 129.6 (C-2', 6), 129.2 (C-3', 5'), 125.7
(C-5a), 125.2 (C-7), 120.6 (C-9), 36.2 (4-NCH3). LA
B 5 U IE R A — 30, MEENEY 3 A
dehydrocyclopeptine.

&Y 4: TEEMRY CFEE), ESI-MS m/z: 331
[M+Nal]*, 70 73RN CisHisN203; 'H-NMR (400
MHz, CD;OD) §: 7.56 (1H, m, H-8), 7.30 (1H, m,
H-4), 7.22 (2H, m, H-3', 5"), 7.18 (1H, m, H-6), 7.14
(1H, m, H-7), 7.06 (1H, dd, J= 7.9, 1.6 Hz, H-9), 6.69
(2H, m, H-2', 6') , 4.18 (1H, s, H-10), 3.35 (3H, s,
1-NH3), 3.20 (3H, s, 4-NH3); *C-NMR (400 MHz,
CD;0D) ¢: 168.6 (C-2), 168.3 (C-5), 136.5 (C-5a),
134.0 (C-8), 132.1 (C-6), 132.1 (C-1), 130.1 (C-4"),
129.1 (2C, C-2', C-6'), 127.3 (2C, C-3', C-5'), 126.1
(C-7), 122.3 (C-9), 71.7 (C-3), 66.0 (C-10), 49.8
(1-NCHs), 31.6 (4-NCH3). DA 2045 5 SCik s 3 A
—EPL, e A Y 4 9 1-methyleyclopenin.

EW 5. TLEMRY) CHREE, ESI-MS m/z: 229
[M+Nal*, 4> ¥~ C1iH1004; 'H-NMR (400 MHz,
CD;0D) d: 7.98 (2H, d, J = 8.9 Hz, H-2, H-6), 7.03
(2H, d, J = 8.9 Hz, H-3, H-5), 4.70 (1H, ddd, J = 6.6,
42, 2.2 Hz, H-2"), 417 (1H, dd, J = 9.8, 4.2 Hz,
H-1a), 4.11 (1H, dd, J=9.8, 7.1 Hz, H-1'b), 2.93 (1H,
d, J = 2.2 Hz, H-4"); '3C-NMR (400 MHz, CD;0D)
5:169.7 (C-7), 163.9 (C-4), 132.8 (2C, C-2, C-6),
124.5 (C-1), 115.4 (2C, C-3, C-5), 82.9 (C-3"), 75.0
(C-4"),72.9 (C-1"), 61.6 (C-2"). VA %l 5 ik kiE
FAR—U0, HUS BT 5 R 4-Q-F 2k T R IL)
ARHTR.

&Y 6: LAY CHEE), ESI-MS m/z: 243
[M+Na]*, 713 Ci2Hi204; 'H-NMR (400 MHz,
CDCl3) 6: 7.90 (2H, d, J = 8.9 Hz, H-2, H-6), 6.86
(2H, d, J = 8.9 Hz, H-3, H-5), 4.69 (1H, m, H-2"), 4.10

(1H, dd, J = 9.6, 3.7 Hz, H-1a), 4.04 (1H, dd, J= 9.6,
6.9 Hz, H-1'b), 3.79 (3H, s, 7-OCH3), 2.45 (1H, d, J =
2.2 Hz, H-4); BC-NMR (400 MHz, CDCl3) 6:166.8
(C-7), 162.0 (C-4), 131.8 (C-2, 6), 123.6 (C-1), 114.4
(C-3, 5), 80.9 (C-3"), 74.8 (C-4), 71.5 (C-1'), 61.3
(C-2"), 52.1 (7-OCH3). LA_b#ds 5 ki iE 2 A —
H, B EWEY) 6 4 penipratynolene.

&Y 7: ToEIMIRY) CFREE), ESI-MS m/z: 267
[M+Nal]*, 4> T3 CiaH1204; 'H-NMR (400 MHz,
CD;0D) d: 9.60 (1H, s, H-14), 7.34 (1H, s, H-8), 7.02
(2H, d, J = 8.7 Hz, H-2, H-6), 6.86 (2H, d, J = 8.7 Hz,
H-3, H-5), 6.33 (1H, d, J = 3.5 Hz, H-11), 6.22 (1H, d,
J=13.5Hz, H-10), 4.47 (1H, s, H-13); 3C-NMR (100
MHz, CD;0D) &: 195.2 (C-14), 159.6 (C-12), 159.1
(C-4), 151.9 (C-9), 140.0 (C-7), 137.9 (C-8), 131.6
(C-2, 6), 125.4 (C-1), 118.5 (C-10), 115.3 (C-3, 5),
111.3 (C-11), 57.5 (C-13) LA L% ¥5 5 ik 2 A
— 32, WM ENAY) 7 4 hypofuran B.

&) 8: LY CHEE), ESI-MS m/z: 290
[M+Na]*, 7> T3 A~ Ci4H2NOs; 'H-NMR (400
MHz, CD;OD) 8: 9.44 (1H, s, H-1%), 6.99 (1H, d, J =
4.0 Hz, H-3), 6.27 (1H, d, J = 4.0 Hz, H-4), 4.53 (2H,
s, Hy-1"), 4.37 (2H, m, H>-1"), 3.50 (2H, t, J = 6.5 Hz,
Ha-1""), 2.26 (2H, t, J = 7.5 Hz, H>-3"), 2.02 (2H, m,
H»-2"), 1.57 (2H, m, H»-2""), 1.38 (2H, m, H-3""),
0.91 3H, t, J= 7.4 Hz, H-4""); 13C-NMR (100 MHz,
CD;0D) ¢d: 181.0 (C-1"), 177.8 (C-4"), 141.5 (C-5),
133.7 (C-2), 126.0 (C-3), 112.7 (C-4), 71.3 (C-1""),
64.7 (C-1"), 46.1 (C-1"), 33.3 (C-2""), 32.8 (C-3"),
28.2 (C-2"), 20.4 (C-3""), 14.2 (C-4""). LA LIRS
SCHRFRE FE A —EB, %S e A9 8 4 lobechine.

&Y 9: ToEIMIRY) CFEE ), ESI-MS m/z: 248
[M+Na]*, 4T3 A CiHisNOs; 'H-NMR (400
MHz, CD;0D) d: 9.45 (1H, s, H-1"), 6.99 (1H, d, J =
4.0 Hz, H-3), 6.29 (1H, d, J = 4.0 Hz, H-4), 4.50 (2H,
s, Hx-1"), 436 (2H, m, H»-1"), 3.36 (3H, s,
1"-OCH3), 2.26 (2H, t, J = 7.4 Hz, H,-3"), 2.00 (2H,
m, H,-2"); BC-NMR (100 MHz, CD;OD) &: 181.1
(C-1'), 177.9 (C-4"), 141.0 (C-5), 133.8 (C-2), 125.9
(C-3), 112.9 (C-4), 66.3 (C-1"), 58.2 (1""-OCH3), 46.1
(C-1"), 33.3 (C-3"), 28.3 (C-2"). VL3 5 kIR
A, WA 9 N 4-2-FEIE-5-
AR FR -1 I -1-38) TR
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&P 10: LRy (FED, ESI-MS m/z:
287 [M+Na]*, 772 A Ci6H1aN202; 'H-NMR (400
MHz, CD;0D) ¢: 8.29 (1H, d, J = 5.3 Hz, H-9), 8.18
(1H, d, J = 7.9 Hz, H-5), 8.01 (1H, d, J = 5.3 Hz,
H-10), 7.71 (1H, d, J = 7.9 Hz, H-8), 7.59 (1H, ddd,
J=83,7.1,12 Hz, H-7), 7.29 (1H, ddd, J = 8.1, 7.1,
1.0 Hz, H-6), 7.22 (1H, d, J = 3.4 Hz, H-4"), 6.59 (1H,
d, J = 3.4 Hz, H-3"), 4.76 (2H, s, Ho-1"); 3C-NMR
(100 MHz, CD;0D) §: 157.1 (C-2'), 154.3 (C-5'),
143.0 (C-8a), 138.6 (C-9), 134.4 (C-11), 132.5 (C-3),
132.1 (C-4), 129.9 (C-7), 122.5 (C-5), 122.1 (C-4a),
121.1 (C-6), 114.9 (C-10), 113.2 (C-8), 111.0 (C-3,
110.9 (C-4"), 57.5 (C-1"). VA -%da 5 SClikifiE S A
— OS], W E A 10 Dy 2-BRIR I EE-(5'—11)-
1,3-38 1 —Jd-[5,4-c]- 1H-AF 2425

& 11 TTEMRY) (FED, ESI-MS m/z:
225 [M+Nal*, 43 F N Ci2HisN2O; 'H-NMR (400
MHz, CD;0D) ¢: 7.55 (1H, dt, J = 7.9, 1.0 Hz, H-4),
7.32 (1H, dt, J= 8.1, 1.0 Hz, H-7), 7.09 (1H, m, H-6),
7.06 (1H, d, J = 1.1 Hz, H-2), 7.00 (1H, ddd, J = 8.0,
7.0, 1.1 Hz, H-5), 3.46 (2H, d, J = 7.3 Hz, H»>-9), 2.93
(2H, m, H,-8), 1.91 (3H, s, H3-12); *C-NMR (100
MHz, CD;OD) ¢: 173.2 (C-11), 138.2 (C-7a), 128.8
(C-3a), 123.3 (C-2), 122.3 (C-6), 119.6 (C-5), 119.2
(C-4), 1133 (C-3), 1122 (C-7), 41.6 (C-9), 26.2
(C-8), 22.6 (C-12). VL _EE¥E 5 SCHkkIE S A —
Fuel, W% A9 11 4 N-acetyltryptamine

&P 12: LRy (FEE, ESI-MS m/z:
211 [M+Nal*, 273N CiHN2O; 'H-NMR (400
MHz, CD;OD) ¢: 7.51 (1H, dt, J = 7.9, 1.0 Hz, H-6),
7.34 (1H, dt, J = 8.2, 1.0 Hz, H-5), 7.15 (1H, s, H-2),
7.08 (1H, d, J= 1.2 Hz, H-4), 6.99 (1H, d, J= 1.0 Hz,
H-7), 3.77 (2H, d, J = 0.9 Hz, H»-8), 3.68 (3H, s,
10-OCH;); '3C-NMR (100 MHz, CD;OD) §: 174.8
(C-10), 138.0 (C-7a), 128.6 (C-3a), 124.6 (C-2), 122.5
(C-6), 119.9 (C-5), 119.3 (C-4), 112.2 (C-3), 108.5
(C-7), 52.3.6 (10-OCH3), 31.9 (C-8). LA F¥¥i5
HRAI T A — 20, WS A 12 O LH-P5]ID-3-
FEF L B F R R

&P 13: kY (HEE, ESI-MS m/z:
231 [M+Na]*, 2> ¥ A CiiH1204; 'H-NMR (400
MHz, CD;0D) d: 7.79 (1H, d, J = 2.0 Hz, H-2), 7.10
(1H, dd, J = 8.3, 2.0 Hz, H-6), 6.84 (1H, d, J = 12.9

Hz, H-7), 6.76 (1H, d, J = 8.2 Hz, H-5), 5.77 (1H, d,

J=12.9 Hz, H-8), 3.87 (3H, s, 3-OCH:), 3.71 (3H, s,

10-OCHs3); "*C-NMR (100 MHz, CD;OD) &: 168.7

(C-9), 149.6 (C-4), 148.3 (C-3), 145.4 (C-7), 128.0

(C-1), 126.8 (C-6), 116.1 (C-8), 115.7 (C-5), 114.9

(C-2), 56.3 (3-OCH3), 51.7 (9-OCH3). LA %i#i 53¢
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