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Abstract*Two new diterpenoids of the pimarane type\ ~avidusin A and B\ as well as seven known compounds\
glutinosin\ ent!kauran!05b\06!diol\ siegesbeckiol\ 05!hydroxy feruginol\ hinokiol\ maslinnic acid and 4!hyd!
roxy!6\3?!dimethoxy~avone were isolated from the dried leaves of Isodon ~avidus[ The new diterpenoids were
identi_ed as isopimar!7"03#!04\05!diol and 04\05!dihydro!04b!hydroxy!03a\05!epoxyisopimar!7"8#!ene[ The
absolute con_guration of glutinosin is revised to the isopimarane type rather than the ent!isopimarane type on
the basis of chemical correlation with "¦#!isopimara!7"8#\ 04!diene[ Þ 0887 Elsevier Science Ltd[ All rights
reserved

INTRODUCTION

Isodon ~avidus "Hand!Mazz# Hara is a perennial herb
which is distributed in the northwestern area of Yun!
nan and Guizhou province\ People|s Republic of
China ð0Ł\ and has not been previously investigated[
From the dried leaves of this herb\ collected from Dan
Li of Yunnan province\ two new diterpenoids of the
pimarane type\ ~avidusin A "1# and B "2#\ together
with seven known compounds were isolated[ The
structures of the new compounds were elucidated on
the basis of spectroscopic analysis "including 1D
NMR# and comparison with related compounds[ ent!
Kauranes are characteristic of plants of the genus
Isodon ð1Ł[ However\ abietane and pimarane diter!
penes\ and bicyclic sesquiterpenes have also been iso!
lated from this genus\ by Sun\ H[ D[ and his coworkers
ð2Ł[ It was also found that ent!kaurane\ abietane and
pimarane type diterpenes co!occurred in I[ ~avidus in
our research[ This paper deals with the structures of
these compounds and the inversion of the absolute
con_guration of glutinosin "0#

RESULTS AND DISCUSSION

Repeated column chromatography and recrys!
tallization of the ethyl acetate extract of dry I[ ~avidus
leaves yielded two new constituents "1 and 2#\ as well
as seven known compounds] glutinosin "0# ð3Ł\ ent!
kaurane!05b\ 06!diol "3# ð6Ł\ siegesbeckiol "4# ð04Ł\ 05!
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hydroxy feruginol "5# ð05Ł\ hinokiol "6# ð06Ł\ maslinic
acid "7# ð07Ł and 4!hydroxy!6\3?!dimethoxy~avone "8#
ð08Ł[ The absolute con_guration of glutinosin "0# was
revised to be isopimarane type rather than ent!iso!
pimarane type on the basis of chemical correlation
with "¦#!isopimara!7"8#\ 04!diene "09#[

Glutinosin was assigned the molecular formula "0#
C19H23O1 "ðMŁ¦\ m:z � 295#[ The mass spectral\
optical rotation\ 0H and 02C NMR data of 0 were in
good agreement with those of glutinosin "0a# ð3Ł[ The
absolute con_guration assignment of glutinosin "0a#
was established as ent!7"8#!isopimarene!04\05!diol
based on biogenetic considerations ð3Ł[ It is well
known that ent!pimarane type diterpenoids are the
precursors of ent!kaurane type diterpenes ð4\ 5Ł[ How!
ever\ there is also evidence to show that the pimarane\
not ent!pimarane diterpenes\ co!occurred with ent!
kaurane diterpenes in the same plant ð6Ł[ In order to
establish the absolute con_guration of glutinosin\ the
following chemical transformation was performed
according to ð7Ł "see Fig[ 0#[ Compound 0 was con!
verted into 09 whose mass spectrum\ 0H and 02C NMR
and optical rotation were identical with those of "¦#!
isopimara!7"8#\ 04!diene ð8Ð00Ł[ Thus\ the structure of
glutinosin "0# was determined as 7"8#!isopimarene!
04\05!diol[

Fig[ 0[
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Flavidusin A "1# was assigned the molecular for!
mula C19H23O1 "ðMŁ¦ m:z � 295#\ showed hydroxyl
"2299 cm−0# and ole_nic "0519 cm−0# absorptions in
its IR spectrum[ Its 0H NMR spectrum showed the
signal for one ole_nic proton without a vicinal hydro!
gen atom at d 4[56 "0H\ br s#\ the signals for three
ABX system protons geminal to a hydroxyl group at
d 2[74 "0H\ dd\ J � 7[7\ 1[3 Hz#\ 2[81 "0H\ dd\ J � 09[6\
7[7 Hz# and 3[06 "0H\ dd\ J � 09[6\ 1[3 Hz#\ and four
tertiary methyl singlets "d 0[13\ 9[72\ 9[71 and 9[67#[
Furthermore\ its mass spectrum showed a fragment
ion at m:z 134 corresponding to the loss of a !CHOH!

CH1OH fragment[ The 0H!0H COSY spectrum of 1

also con_rmed the presence of the partial structure !
CHOH!CH1OH according to the following facts] the
signals at d 2[74 "0H\ dd\ J � 7[7\ 1[3 Hz# showed
correlation with the signals at d 2[81 "0H\ dd\ J � 09[6\
7[7 Hz# and 3[06 "0H\ dd\ J � 09[6\ 1[3 Hz#\ and the
two latter signals showed correlation with each other[
All the above data suggested 1 possessed a pimarane
or isopimarane skeleton with a 0\1!dihydroxyethyl
side!chain and a double bond between C!7 and C!03[
The chemical shifts of C!7\ C!8\ C!09\ C!00\ C!01\ C!
02\ C!03\ C!04 and C!05 for 1 were identical with
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those observed in some isopimar!7"03#!ene!04\05!diol
derivatives ð01Ł[ In particular\ the observed value for
C!7 "d 026[51# indicated that 1 possessed an isopimar!
7"03#!ene skeleton with a 0\1!dihydroxyethyl side
chain and was not its C!02 epimer since the latter
showed a C!7 carbon resonance at d 027[5 ð02Ł[ Taking
into account the co!occurrence of isopimar!7"8#!
04\05!diol "0#\ compound 1 possessed an isopimarane
skeleton[ Therefore\ ~avidusin A"1# is assigned the
structure isopimar!7"03#!04\05!diol[

Flavidusin B"2# was assigned the molecular formula
C19H21O1\ "ðMŁ¦ m:z at 293#\ showed very similar spec!
tral data to those of 0\ and exhibited characteristic
signals of a diterpene with the isopimar!7"8#!ene skel!
eton ð00Ł "four methyl group as singlets at dH 0[12\
9[79\ 9[68 and 9[88^ two signals at dC 015[95"s# and
030[48"s# attributed to a tetrasubstituted double bond
at D7\8#[ In the 0H!0H COSY of 2\ the signals at d 3[16
"0H\ dd\ J � 4[7\ 3[0 Hz# showed correlation with the
signals at d 3[27 "0H\ dd\ J � 8[9\ 4[7 Hz# and 3[94
"0H\ dd\ J � 8[9\ 3[0 Hz#\ and the two latter signals
showed correlation with each other\ while the signals
at d 3[99 "0H\ br s# showed no correlation with any
protons[ The IR spectrum showed the presence of
hydroxyl group absorption "2279 cm−0#\ and the EI
mass spectrum showed the ðMŁ¦ was two mass units
less than that of 0[ All the above evidence suggested
that 2 possessed the structure 04\05!dihydro!04!hyd!
roxy!03\05!epoxyisopimar!7"8#!ene\ similar to that of
premnenol ð03Ł[ This conclusion was further con!
_rmed by the COLOC experiment in which the fol!
lowing C!H long!range correlation were observed] the
signal at d 3[99 "0H\ br s\ H!03# showed correlations
with the carbon signals at d 06[36"C!06#\ 62[71"C!05#\
20[19"C!6#\ 29[00"C!01#\ 015[95"C!7# and 030[48"C!8#^
the signal at d 0[12 "2H\ br s\ H!06# showed cor!
relations with C!03"d 74[44#\ C!04"d 66[96#\ C!02"d
31[89# and C!01"d 29[00#[ The stereochemistry of 2

was established by a NOE experiment "see Fig[ 1#[
The signals at d 3[99 "0H\ br s\ H!03# showed cor!
relation with the signals at d 0[12 "0H\ s\ Me!06# and
1[94 "0H\ m\ H!6b#\ which indicated that the con!
_guration of H!03 and Me!06 were b[ The signals at
d 0[12 "0H\ s\ Me!06# showed no correlation with the
signals at d 3[16 "0H\ dd\ J � 4[7\ 3[0 Hz H!04#\ which
revealed the con_guration of HO!04 was b[ On the
other hand\ the up_eld shift of C!06 "d 06[36# further
con_rmed that the con_guration of HO!04 was b ð04Ł[
Thus\ ~avidusin B"2# was determined as 04\05!dihydro!
04b!hydroxy!03a\05!epoxyisopimar!7"8#!ene[ The
absolute con_guration was assumed on the basis of
its co!occurrence with 0[

Fig[ 1[

EXPERIMENTAL

General[ Mps] uncorr^ UV] MeOH^ IR] KBr^ EIMS]
69 eV^ 0H and 02C NMR] 399 MHz and 099 MHz\
respectively\ with TMS as int[ standard\ the chemical
shift values were reported in d "ppm# units with ref!
erence to the solvent "pyridine!d4#\ coupling constant
in Hz[

Plant material[ Plant material was collected in Dan
Li county\ Yunnan province\ People|s Republic of
China\ in Sept[ 0882\ and identi_ed as I[ ~avidus
"Hand!Mazz# Hara by Prof[ Xi!Wen Li[ A voucher
specimen "KIB 82!98!91\ Lin# is deposited in the her!
barium of the Department of Taxonomy\ Kunming
Institute of Botany[

Extraction and isolation[ Dried leaves "1[24 kg# of
I[ ~avidus were extracted with EtOH "2l×2# under
re~ux[ The extract was concd in vacuo to give a residue
"109 g# which was dissolved in 89) EtOH "0999 ml#
and the soln was partitioned with petrol[ The 89)
EtOH layer was concd in vacuo[ The residue was sus!
pended in H1O "0999 ml# and the suspension was
extracted with EtOAc "0999 ml×2#[ After being
washed with H1O\ the EtOAc extract was evapd in
vacuo to give a residue "009 g# which was sepd by CC
on silica gel "199Ð299 mesh\ 0[4 kg#[ The column was
eluted with CHCl2\ CHCl2ÐMe1CO "8[4]9[4\ 8]0\ 3]0\
6]2\ 2]1# and Me1CO[ The eluates were collected as
499 ml frs[ All components were puri_ed by silica gel
CC with CHCl2Ðcyclohexane!isopropanol repeatedly
and recrystallization\ yielding 0"39 g#\ 1"099 mg#\ 2"35
mg#\ 3"499 mg#\ 4"099 mg#\ 5"0[9 g#\ 6"79 mg#\ 7"29
mg# and 8"46 mg#[

Glutinosin "0#[ C19H23O1\ colourless needles "from
MeOH#\ mp 78Ð89>^ ðaŁ11

D ¦46[59> "CHCl2\ c 0[92#^
UV lMeOH

max nm] end absorption^ IR nKBr
max cm−0] 2499\

0519^ EIMS m:z "rel[ int[#] 295 ðMŁ¦ "64#\ 180 ðM!
MeŁ¦ "74#\ 162 ðM!Me!H1OŁ¦ "79#\ 134 ðM!
CHOHCH1OHŁ¦ "099#^ 0H NMR "pyridine!d4# d] 5[95
and 4[97 "each 0H\ br s\ 1×OH#\ 2[83Ð3[02 "2H\ m\
H!04\ H!05#\ 0[94 "2H\ s\ Me!06#\ 9[87 "2H\ s\ Me!19#\
9[73 "2H\ s\ Me!08#\ 9[70 "2H\ s\ Me!07#^ 02C NMR]
Table 0[

"¦#!Isopimara!7"8#\04!diene "09# C19H21\ colourless
crystals "from MeOH#\ mp 49Ð41>^ ðaŁ11

D ¦88[8>
"CHCl2\ c 9[84#\ was prepd from glutinosin "0# accord!
ing to the method of ref ð7Ł] glutinosin "0\ 601 mg\ 1
mmol#\ ethyl orthoformate "0199 mg\ 00[1 mmol#\ and
benzoic acid "49 mg# were heated at 89Ð099> for 1 hr[
After concn in vacuo\ benzoic acid "099 mg# was added
and the mixt[ was heated at 059Ð069> for 0 hr[ After
cooling\ CH1Cl1 "19 ml# was added\ and the soln was
washed with satd Na1CO2[ The CH1Cl1 layer was sepd\
and dried with K1CO2[ The soln was concd and pur!
i_ed by CC on silica gel with the petrolÐEtOAc "3]0#
to give 09 "132 mg# "yield 39)#[ EIMS m:z "rel[ int[#]
161 ðMŁ¦ "68#\ 146 ðM!MeŁ¦ "099#^ 0H NMR "pyri!
dine!d4# d] 4[62 "0H\ dd\ J � 06[5\ 09[7 Hz\ H!04#\
3[75 "0H\ dd\ J � 09[7\ 0[4 Hz\ H!05a#\ 3[70 "0H\ dd\
J � 06[5\ 0[4 Hz\ H!05b#\ 9[83 "2H\ s\ Me!06#\ 9[82
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Table 0[ 02C NMR data of compounds 0Ð2 and 09 "099 MHz\
d in ppm with reference to the signal of pyridine!d4#

C 0 1 2 09

0 39[8 t 39[9 t 26[2 t 26[9 t
1 08[2 t 08[9 t 08[9 t 08[9 t
2 31[0 t 31[3 t 30[8 t 30[8 t
3 21[4 s 22[3 s 22[4 s 22[2 s
4 40[7 d 40[2 d 40[2 d 40[8 d
5 19[4 t 11[8 t 19[3 t 10[1 t
6 22[3 t 25[5 t 20[1 t 21[5 t
7 013[4 s 026[5 s 015[0 s 013[3 s
8 026[3 s 43[3 d 030[5 s 026[1 s

09 26[6 s 27[4 s 26[8 s 26[5 s
00 08[3 t 08[3 t 08[2 t 08[0 t
01 22[9 t 20[0 t 29[0 t 24[0 t
02 21[4 s 27[3 s 31[8 s 24[0 s
03 26[1 t 018[0 d 74[5 d 21[5 t
04 65[0 d 68[7 d 66[0 d 035[4 d
05 52[7 t 52[4 t 62[7 t 009[5 t
06 10[2 q 11[2q 06[4 q 16[7 q
07 22[4 q 22[8 q 22[1 q 22[3 q
08 10[8 q 12[2 q 10[7 q 10[8 q
19 08[3 q 04[0 q 19[3 q 08[6 q

"2H\ s\ Me!19#\ 9[78 "2H\ s\ Me!08#\ 9[76 "2H\ s\ Me!
07#^ 02C NMR] Table 0[

Flavidusin A"1#[ C19H23O1\ colourless crystals "from
MeOH#\ mp 74Ð75>^ ðaŁ11

D ¦20[71> "CHCl2\ c 9[44#^
UV lMeOH

max nm] end absorption^ IR nKBr
max cm−0] 2299\

1809\ 0259\ 0394^ EIMS m:z "rel[ int[#] 295 ðMŁ¦ "10#\
180 ðM!MeŁ¦ "14#\ 162 ðM!Me!H1OŁ¦ "07#\ 134 ðM!
CHOHCH1OHŁ¦ "099#^ 0H NMR "pyridine!d4# d] 4[56
"0H\ br s\ H!03#\ 2[74 "0H4\ dd\ J � 7[7\ 1[3 Hz\ H!
04#\ 3[06 "0H\ dd\ J � 09[6\ 1[3 Hz\ H!05a#\ 2[81 "0H\
dd\ J � 09[6\ 7[7 Hz\ H!05b#\ 0[13 "2H\ s\ Me!06#\ 9[71
"2H\ s\ Me!19#\ 9[71 "2H\ s\ Me!08#\ 9[67 "2H\ s\ Me!
07#^ 02C NMR] Table 0[

Flavidusin B"2#[ C19H21O1\ colourless crystals "from
MeOH#\ mp 68Ð79>^ ðaŁ11

D ¦098[9> "CHCl2\ c 9[54#^
UV lMeOH

max nm] end absorption^ IR nKBr
max cm−0] 2279\

1809\ 0309\ 0999^ EIMS m:z "rel[ int[#] 293 ðMŁ¦ "31#\
178 ðM!MeŁ¦ "23#\ 160 ðM!Me!H1OŁ¦ "69#\ 132 ðM!
CHOHCH1OHŁ¦ "099#^ 0H NMR "pyridine!d4# d] 3[94
"0H\ br s\ H!03#\ 3[16 "0H\ dd\ J � 4[7\ 3[0 Hz\ H!04#\
3[27 "0H\ dd\ J � 8[9\ 4[7 Hz\ H!05a#\ 3[99 "0H\ dd\
J � 8[9\ 3[0 Hz\ H!05b#\ 0[12 "2H\ s\ Me!06#\ 9[79 "2H\
s\ Me!19#\ 9[68 "2H\ s\ Me!08#\ 9[88 "2H\ s\ Me!07#^
02C NMR] Table 0[

ent!Kaurane!05b\06!diol "3#[ C19H23O1\ colourless
needles "from MeOH#\ mp 077Ð078>^ ðaŁ11

D −24[6>
"CHCl2\ c 9[57#^ UV lMeOH

max nm "log o#] end absorption^
IR nKBr

max cm−0] 2379\ 1809\ 0309\ 0240\ 0949^ EIMS m:z
"rel[ int[#] 295 ðMŁ¦ "31#\ 178 ðM!MeŁ¦ "04#\ 164 ðM!
CH1OHŁ¦ "099#\ 146\ 132^ 0H NMR "pyridine!d4# d]
3[94\ 3[02 "each 0H\ ABd\ J � 09[8 Hz\ H!06#\ 9[84
"2H\ s\ Me!19#\ 9[70 "2H\ s\ Me!08#\ 9[67 "2H\ s\ Me!
07#^ 02C NMR] Table 1[

Sie`esbeckiol "4#[ C19H23O2\ colourless needles
"from MeOH#\ mp 157Ð158>^ ðaŁ11

D −15[6> "CHCl2\ c

Table 1[ 02C NMR data of compounds 3Ð6 "099 MHz\ d in
ppm with reference to the signal of pyridine!d4#

C 3 4 5 6

0 31[2 t 41[2 t 28[7 t 26[7 t
1 07[6 t 53[0 d 19[9 t 17[8 t
2 31[5 t 49[4 t 31[3 t 67[8 d
3 22[5 s 23[8 s 26[2 s 28[6 s
4 45[2 d 45[0 d 40[0 d 49[5 d
5 19[4 t 19[6 t 19[0 t 08[7 t
6 26[7 t 27[9 t 29[3 t 29[6 t
7 33[8 s 33[8 s 029[9 s 022[1 s
8 46[1 d 46[1 d 038[2 s 037[3 s

09 39[4 s 30[2 s 27[0 s 28[6 s
00 07[8 t 07[8 t 001[2 d 000[6 d
01 15[8 t 15[8 t 043[6 s 043[9 s
02 35[0 d 35[1 d 015[0 s 014[8 s
03 39[4 t 31[4 t 017[8 d 016[0 d
04 43[9 t 43[0 t 26[2 d 16[4 d
05 70[6 s 70[5 s 57[1 t 12[3 q
06 55[4 t 55[4 t 14[3 q 12[3 q
07 22[6 q 23[9 q 22[8 q 17[8 q
08 10[6q 11[6 q 11[1 q 12[1 q
19 07[9 q 08[1 q 06[5 q 05[3 q

9[63#^ UV lMeOH
max nm] end absorption^ IR nKBr

max cm−0]
2299\ 1809\ 0339\ 0939^ EIMS m:z "rel[ int[#] 293 ðM!
H1OŁ¦ "5#\ 180 ðM!CH1OHŁ¦ "84#\ 162 ðM!CH1OH!
H1OŁ¦ "099#\ 144\ 120^ 0H NMR "pyridine!d4# d] 3[14
"0H\ tt\ J � 00[4\ 2[0 Hz\ H!1a#\ 3[92\ 3[09 "each 0H\
ABd\ J � 09[6 Hz\ H!06#\ 0[93 "2H\ s\ Me!06#\ 9[89
"2H\ s\ Me!08#\ 9[79 "2H\ s\ Me!19#^ 02C NMR] Table
1[

05!Hydroxy ferru`inol "5#[ C19H29O1\ colourless
crystals "from MeOH#\ mp 72Ð74>^ ðaŁ11

D ¦44[8>
"CHCl2\ c 9[43#^ UV lMeOH

max nm "log o#] 119"4[62#\ 172
"4[44#^ IR nKBr

max cm−0] 2299\ 1819\ 0594\ 0579\ 0294\
0394\ 0919^ EIMS m:z "rel[ int[#] 291 ðMŁ¦ "89#\ 176
ðM!MeŁ¦ "54#\ 173 ðM!H1OŁ¦ "49#\ 160 ðM!Me!H1OŁ¦

"099#\ 076"64#^ 0H NMR "pyridine!d4# d] 6[03 "0H \ br
s\ H!00#\ 6[01 "0H\ br s\ H!03#\ 3[13 "0H\ dd\ J � 09[1\
4[7 Hz\ H!05a#\ 3[97 "0H\ dd\ J � 03[9\ 5[4 Hz\ H!
05b#\ 2[79 "0H\ dd\ J � 02[0\ 5[4 Hz\ H!6b#\ 1[68 "0H\
m\ H!6a#\ 1[82 "0H\ dd\ J � 05[3\ 5[4 Hz\ H!5a#\ 0[50
"2H\ d\ J � 6[9 Hz\ Me!06#\ 0[12\ 9[83\ 9[89 "each 2H\
s\ Me!07\ Me!08\ Me!19#^ 02C NMR] Table 1[

Hinokiol "6#[ C19H29O1\ colourless crystals "from
MeOH#\ mp 122Ð124>^ ðaŁ11

D ¦61[4> "CHCl2\ c 9[35#^
UV lMeOH

max nm "log o#] 119"4[72#\ 172"4[46#^ IR nKBr
max

cm−0 2409\ 2179\ 1829\ 0599\ 0309\ 0349\ 0499\ 0109^
EIMS m:z "rel[ int[#] 291 ðMŁ¦ "099#\ 176 ðM!MeŁ¦

"54#\ 158ðM!Me!H1OŁ¦ "84#\ 116"53#\ 104"59#^ 0H
NMR "pyridine!d4# d] 6[03 "0H\ br s\ H!00#\ 6[09 "0H\
s\ H!03#\ 2[69 "0H\ dd\ J � 03[9\ 5[7 Hz\ H!2a#\ 2[49
"0H\ dd\ J � 09[7\ 4[5 Hz\ H!6b#\ 1[74 "0H\ m\ H!6a#\
1[83 "0H\ dd\ J � 05[7\ 5[9 Hz\ H!5a#\ 0[39 "2H\ d\
J � 6[1 Hz\ Me!06#\ 0[22\ 0[16\ 0[09 "each 2H\ s\ Me!
19\ Me!07 and Me!08#^ 02C NMR] Table 1[

Maslinic acid "7#[ C29H37O3\ white powder[ IR nKBr
max

cm−0] 2494\ 2179\ 1814\ 1729\ 0599\ 0309\ 0334\ 0499^
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EIMS m:z "rel[ int[#] 361 ðM!MeŁ¦ "04#\ 346 ðM!MeŁ¦

"4#\ 315 ðM!COOHŁ¦ "19#\ 137"099#\ 192"81#\ 022"59#^
0H NMR "pyridine!d4# d] 3[97 "0H\ ddd\ J � 09[1\ 8[3\
3[1 Hz\ H!1b#\ 2[26 "0H\ d\ J � 8[3 Hz\ H!2a#\ 4[35
"0H\ t\ J � 2[1 Hz\ H!01#\ 0[19\ 0[08\ 0[00\ 0[92\ 9[87\
9[85\ 9[82 "each 2H\ s\ 6×Me#^ 02C NMR "DEPT# d]
36[70 "t\ C!0#\ 57[55 "d\ C!1#\ 72[80 "d\ C!2#\ 28[76 "s\
C!3#\ 45[90 "d\ C!4#\ 07[82 "t\ C!5#\ 22[18 "t\ C!6#\ 28[83
"s\ C!7#\ 37[14 "d\ C!8#\ 27[53 "s\ C!09#\ 12[70 "t\ C!
00#\ 011[14 "d\ C!01#\ 033[83 "s\ C!02#\ 31[2 "s\ C!03#\
17[25 "t\ C!04#\ 13[99 "t\ C!05#\ 35[63 "s\ C!06#\ 31[98
"d\ C!07#\ 35[45 "t\ C!08#\ 20[99 "s\ C!19#\ 23[23 "t\ 10\
C!10#\ 22[18 "t\ C!11#\ 18[27 "q\ C!12#\ 05[78 "q\ C!13#\
06[44 "q\ C!14#\ 05[78 "q\ C!15#\ 15[12 "q\ C!16#\ 079[06
"s\ C!17#\ 06[54 "q\ C!18#\ 12[70 "q\ C!29#[

4!Hydroxy!6\3?!dimethoxy~avone "8#[ C06H03O4\
yellow needles "from MeOH#[ UV lMeOH

max nm "log o#]
109"5[43#\ 158"5[21#^ IR nKBr

max cm−0] 2399\ 0549\ 0599\
0499\ 0329\ 0249\ 0239\ 0159\ 0009\ 0919\ 7919^ EIMS
m:z "rel[ int[#] 299 ðM¦1Ł¦ "79#\ 173"40#\ 156"099#\
146"41#\ 139"24#\ 115"13#\ 101"27#\ 055"42#^ 0H NMR
"pyridine!d4# d] 5[40 "0H\ s\ H!2#\ 5[30 "0H\ d\ J � 1[3
Hz\ H!5#\ 5[29 "0H\ d\ J � 1[3 Hz\ H!7#\ 6[67 "1H\ dd\
J � 6[1\ 1[3\ H!1? and H!5?#\ 5[85 "1H\ dd\ J � 6[1\ 1[7
Hz\ H!2? and H!4?#\ 2[72\ 2[73 "each 2H\ s\ 1×OMe#^
02C NMR "DEPT# d] 052[14 "s\ C!1#\ 093[29 "d\ C!2#\
079[25 "s\ C!3#\ 051[50 "s\ C!4#\ 87[91 "d\ C!5#\ 054[33
"s\ C!6#\ 81[45 "s\ C!7#\ 046[56 "s\ C!8#\ 094[43 "s\ C!
09#\ 012[47 "s\ C!0?#\ 016[85 "d\ C!1? and C!5?#\ 003[37
"d\ C!2? and C!4?#\ 051[11 "s\ C!3?#\ 44[61 "q\ OMe#\
44[37 "q\ OMe#[
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