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Gentianine, Honokiol, Wogonin
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£ = ¢ ¥ EAL R’ B oentianine  honokiol » wogonin % B % & H ik o ¥ &
HEARA A - AEH LR S AP Aﬂ”‘ﬁ’*sa’fﬁi&"‘ﬁ“@tAf*°y
thod 3t BepS o age s LA P B a0 R A o B et 42 7
BT 3 B FE 0 i 2 B R RLR R EL L R 0 1 ‘(*“@l%&_\ - B ,;j
PR X DM E PR TR T A F AL AAH Y 2
RAL D] & Feinf - AR ko A B S for EER G o FIF0A S
PEBERY FEFRF AR S AT HF IR AN FLLYUG Y T ERE L
Wogonin 2_ & = ! ¥ M ErRfEAZLLP 0 Y A F TR 0 A4 2,4,6-= B
£ 7§ ¥ &3 24-dinitroanisole A 1t @+ & 3@, %ﬁg%@$w§’§
424@‘&v$9$é¢’ BREAOBERRY A BTT LA 246-2 50
FAF Kz Byl pie fa- 424D 200°C F 4 = Wogonin fv
oroxylin A (.32 & g4 ) 2> > %t &4, cinnamoyl chloride
dichloroethane » B85 Cw s ® o BBF 4 BFs/ELO > * TLC MRl < J »
H1x JRERGEL K o MR ORIA R E] ROk "lﬁﬁﬁﬁi%‘rf‘#" v A F
88% o ﬁ—»—ﬁr«‘]?"/"*.“‘ 'Kk DMSO ® > £ 4e » & K ZEEHR 53 85C» * TLC
BoplF R B RO 4 ¥ A& OroxylinA + > 1R ¥ - ﬁr,%h’ Pl 3R
I 120C » * TLC W plF & » #3783 4 A2 2 Oroxylin A 2 Wogonin FF ( X
2o ) Bk R o g k4 1 OroxylinA > & 5 13.6%% Wogonin
A ¥ 16% - Wogonin 3%, & & 4.95% - Oroxylin A %, & & 4.21% o
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Honokiol z_ & = @ B~ 4- Allylamsole 3-78C > 4 » IMBBr3y» 4v 2218 »
HERKTECHBR T ZE > OSBRI I5C o ]t »koks vE
e @AY 8 &5 68% o #frfiss (Pb(OAc)) *r ¥ 4-allylphenol 8 £
ﬁFﬁ’x}p}’i’? P AR R T 15 A4 0 | kek? T BUE B Y =R
Jra (e @AY 90 A 8%« £t PhI(OAC), ¥ A fker A F = 1 23%-
Befin A3t T fig o 4e r gl xbﬁp«frl F V4 > B R ERLIFT 0C 0 3 1%E
§RARE ~ 0 R4 B 0-20CHAE 1] B o 4e x 10% NasSi05 0 * 5%
fokiaRATIPpH=T €5 SH ¥ 2 ’kL’J Sde A2 0 b r T EL P’bﬁé}u
0L a oK s aEo KRR @/@/f}%ﬁﬁ BAY 100 A5 88%
4-lodo-phenol 10 ;% *= 3 fiF > 4v » B & 47 - Allylbromide » /8™ & &= % > 4
LB AP 110 & F 90%- #4253t ¢ f? » £ -2 § 2. 4-allyloxyiodobenzene
11 4= methyl iodide he EUZ R4 » > g § TN 1 ] o Rflpz
4-allyloxyiodobenzene e fU% % — iF — jFeite » > e fEm i 4 ) pFE T
% - 4-15CE § ™ 0 %9 he U3 R - F - JF 4 BB # 47 2 Grignard
reagent ¥ > %-15C T 30 A 450 B3R kinde o g AR R
Mo EEB IR A 1204 5 67% 2-15C & # T »# 12 ¢ chlorobenzene
7 BB 4 ) BCL mchlorobenzene AR o A-ISTCT I ) BE B R
o~ kT R o e REE B @A 130 A F 80% - &éﬂ, 8.38% °

Gentianine 2. & = : P~ Ethyl cyanoacetate {= a-acetobutyro lactone 14 /& &
o BherFoko B BAEREL T BMAL EFL ko B
ERS FRR N w&*_ﬂ_]‘d}-lig ; KA A o mlcE B T 150 A% 42% o
1S ERPFE P o 4c » DMF £ 4 » POC13 ﬁfs—ﬂi*éﬁ*ﬂf PR E Y AR
3 180 C #FF 4 8 Pyl frisbe 2ok B u e fhe fig B I 1F EAY 160
A5 53% 0 #1637 Fg > T 4o %ﬁFﬁ-’&ﬁ}H\? 10%Pd/C> 3 5 TF &2 =% >
A 1T AF 59% o P~ 17 fo KOH 3 * i » F B T 1 | FFis 0 4
kAR e R BV E ALY 180 & 5 54% - P 18 fopphdh B TR B B
L %ﬁ—ﬁ P FEe BB E 2P &ﬁ?xi}% » e 3 100°C-120C 3 i 10
JEE D A EREE 0 e r 10%FEE 0 FAE S PP L4 10%E k0 1z F P
EPADE 5 B 19 A F 23% - B A F 1.63%°
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& = gentianine ~ honokiol ~ wogonin > I ** 3 5. oyt H 23 8hL ~ = ¢F k3
A PBELREH AP ELREFE T kAT %‘raﬂﬂfrﬁ f»ni'iffl%] 17 Bl
BB 2 B f PR AR R 1T RIS & 2RI b 4 TR TEA P R
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R 4£3% © gentianine - honokiol ~ wogonin
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The Preparations of Chinese Herbal
Standard, Gentianine, Honokiol
and Wogonin, and the Studies
of Their Examing Methods

Chin-Piao Chen

National Dong Hwa University

ABSTRACT

The preparations of Chinese herbal standard, gentianine, honokiol and
wogonin, and the development of their examine methods. Chinese herbs have
various species. Sometimes the amount of their major component in same
medicinal materials have different amount. The components in Chinese herbs are
very complicated. The relationship between active component, efficacy and
mechanism is not clear. Therefore, the medicinal materials and preparations are
very difficult to regulate, and their manufacture process and quality control can not
be investigated efficiently. The safety and efficacy may be not trustable. It is very
urgent to create a consistent regulation system from Chinese herb material to
products, and promote the quality and the valuation of Chinese herb preparations.
Because some components contain in medicinal materials very few amount and
very difficult to isolated, in this project three Chinese herb standard were
synthesized.

Synthesis of wogonin started from picric acid by treatment with diazomethane
to give 2,4,6-trinitroanisole, or prepared from the nitration of 2,4-dinitroanisole.
2,4,6-Trinitroanisole was converted to 2,4,6-triaminoanisole by hydrogenation, and
then treated with conc hydrchloric acid in acetic acid under refluxing to yield
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2,4,6-trihydroxyanisloe. 2,4,6-Trihydroxyanisole was heated with ethyl 2-phenyl
acetate to 200°C to produce wogonin and oroxylin A, but oroxylin A was the major
product. Alternatively, 2,4,6-trihydroxyanisole was treated with cinnamoyl chloride
in 1,2-dichloroethane at 85°C with BF3/Et,O after 1.5 h to give an intermediate in
88% yield. The intermediate was treated with iodine in DMSO at 85°C, and then
heated up to 120°C when a spot above the spot of oroxylin A was disappeared on
TLC. After purification, we obtained oroxylin A in 13.6% yield and wogonin in
16%. The total yield of wogonin is 4.95% and oroxylin A is 4.21%

Honokiol synthesis: 4-Allylanisole was cooled under -78°C, and then added 1
M BBr;. After addetion was finished, the temperature was increased to room
temperature it took 5 hours. The reaction was quenched by addition of ice-water,
and purified by column chromatogram to produce compound 8 in 68% yield. To a
solution of 4-allylphenol in acetic acid was added Pb(OAc),, and stirred at room
temperature for 15 min. Then the reaction mixture was poured into ice-water, and
extracted with ether. After purification, gave product 9 in 8% yield. If insteaded of
Pb(OAc), with PhI(OAc), the yield was increased to 23%. To a solution of phenol
in methanol was added sodium iodide and sodium hydroxide, and then cooled to
0°C, and followed a 1% bleach was added dropwise. After addition, the reaction
mixture was stirred at 0-20°C for one hour. After added 10% Na,S,0; and
5%hydrochloric acid to the solution became neutral, there have some crystalline
formation. If the crystalline did not form, some ether was added and the organic
phase was washed with brine. After dried, filtration and concentration, gave
compound 10 in 88% yield. To a solution of 4-iodo-phenol in acetone was added
potassium carbonate and allylbromide, and stirred at room temperature for two
days to give compound 11 in 90% yield. To a suspended solution of magnesium in
ether was added a solution of 4-allyloxyiodobenzene and methyl iodide in ether.
After refluxing under argon for one hour, the remained 4-allyloxyiodobenzene in
ether was added dropwise, and then refluxed for four hours. A solution of 9 in ether
was added dropwise to the prepared Grignard reagent, and stirred at -15°C for 30
minutes. The reaction mixture was poured into an ice cold of ammonium cl;oride
solution, and extracted with ether. After purification gave compound 12 in 67%
yield. To a solution of BCl; in chlorobenzene was added a solution of 12 in
chlorobenzene at -15°C under argon for one hour. The reaction mixture was poured
into a cold methanol, and extracted with ether. After purification, gave compound
13 in 80% yield. The total yield was 8.38% o
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Gentianine synthesis: To a mixture of ethyl cyanoacetate and a-acetobutyro
lactone was added amonia water and stirred. An exothermic reaction occurred with
formation of solid. When more amonia water was added the solid dissolved. After
addition, the reaction was standed overnight and precipitate was formed. The solid
was collected by filtration to give compound 15 in 42% yield. A solution of
compound 15 in DMF and POCI; was sealed in a tube, and heated up to 180 °C for
8h. After cold, water was added and extracted with ethyl acetate. The crude product
was purified to give compound 16 in 53% yield. To a solution of 16 in methanol
was added sodium acetate and 10% Pd/C, and under hydrogen for two days to give
compound 17 in 59% yield. A solution of 17 and KOH in ethanol was stirred at
room temperature for one hour. The reaction mixture was diluted by water and
extracted with ether. After purification gave compound 18 in 54% yield. A solution
of 18 and sodium carbonate in water was sealed in a tube, and heated up to 100-120
°C for 10 hours. After cooled to room temperature, 10% hydrochloric acid was
added and stirred for 5 hours, and then 10% amonia water was added. After
extraction with dichloromethane and purification, gave compound 19 in 23% yield.
The total yield was 1.63% o

Gentianine, honokiol and wogonin were prepared three grams each of them.
Their melting point, IR, H NMR, C NMR, MS, GC-MS and HPLC spectra were
collected. The extracts of medicinal materials were analyzed by HPLC, and
compared to the corresponding synthesized standard samples.

Keywords: gentianine, honokiol, wogonin
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PEEREL 2P RRREY FEUA ST HEILER (K
510950006938 ) et & gk 1-1 # *’%’.%%;i%-«%rrxﬁﬁ’“ s BB R e Bk B
LEg ()
Bl 22 2§ B L) FRA AR LR P

ek R RSP R ERG ﬁ‘ﬂd’? R R R
TR LAEEE TR ¥k d AP Fana S se
_FL%EF__J_ﬁd”);%;iq\)A,\’}iz_fg cfeie* 42 B cnhf 2 2 P> 331%\'
Fh 2 QM PRI R O B D R R R
M2 G oonia fa o Flt 0 & F wFT g hA#HL o 2 %*fﬁ'ﬂ"“
Rt AR e R S o0 BRAEmEY o AT
F 6 ARSI e AR o

BN Mg 3 0 ¢ B Feng YLU% 4 * HPLC A 45 &%
Sanhuang 4 » 2. 7 #& = i» » ¢ 3% emodin, chrysophanol, baicalin, wogonin
and berberine hydrochloride » i&f8 B frx Poid > 27 g% 3rH 8 &
o A2 2 r‘%? o p & Miyaichi Y® % x j%_Scutellaria amabilis HARA 42
L Hr#-E — f8 flavonoids » # ¥ & 35 wogonin ° ® K Zhou XNz «
& HPLC-& i & i pli2 (HPLC-ECD) #-7_Scutellaria baicalensis ¥
Z_ baicalin, baicalein, wogonin = f& = » » £ & %5 2 Lin IHY % < 2 B -
Frt HPLC % & %3 - &ML 5] i plfo MS e j2 > (75 A4 ¥ #
Z# Gan-Lu-Yin 2. T {r T & iy 2 k¥ > # T Radix Glycyrrhizae ¥
2. 14 #& = i» » ¢ 4% baicalin, baicalein, oroxylin A-7-O-glucuronide,
wogonin-7-O-glucuronide, wogonin, and oroxylin A = ¥ 2 Du CF®% «
g A el s A1 A & 474 > f Dictamnus dasycarpus 4 P A 3t
F e 12 &+ » > ¢ # dictamnine, fraxinellone, skimmianine,
gamma-fagarine, beta-sitosterol, obacunone, limonin disophenol,
fraxinellonone, wogonin, rutevin, kihadinin B, dasycarine = ~ < Z £ &
Chang LC % 4 5 7 3= ¥ FWUFEMY 22 P EHI > FE- B2
mEBATHRIFHZE VT UETZTF = AKX # Coptidis Rhizoma,
Scutellariae Radix, and Rhei Rhizoma 2z t‘ FEnQ-13FAFEE IR
FILiHB % % 3 B - &% @ iin ¢ 2 (HSCCC) = i » #l# » g/
it S. baicalensis Georgi ¥ 2 baicalein, wogonin and oroxylin A = & =
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> o % ® Bonham M®% < » 2 HPLC A #t#-% ' S. baicalensis ® 2 =
#8 = i» ¢ 4% baicalein, wogonin, neobaicalein, and skullcapflavone - » ]
LiCO% A 3 BE- i §a ez kg md T4 A 47

ZR G oz AR 5 4 $E = > puerarin, daidzein and wogonin e ¥ §
Su YLUV% % » vu ¥ 41 K 4772 4 30 k3% &7 0 S, rehderiana ¥ § §
I &= > » ¢ 4% oroxylin A, wogonin, baicalein, ganhuangenin,
ganhuangemin- % 3% Li HB'V% « » i, # HPLC, high-speed counter-current
chromatography, TLC, * 'n ¢ & 7 > and micellar electrokinetic capillary
chromatography % = ;* j&_Scutellaria baicalensis Georgi 4 & 1! baicalin,
baicalein, wogonin and oroxylin A % = i» - p & Ohtake N'?% < » 1
three-dimensional (3D) HPLC 4 #7 #=2_1! Sho-saiko-to (SST)*® 2. baicalin,
wogonin-7-O-glucuronide, liquiritin, their three aglycons, liquiritin apioside,
glycyrrhizin, saikosaponin bl, saikosaponin b2, ginsenoside Rgl,
ginsenoside Rbl, (6)-gingerol, (6)-shogaol and arginine & 15 f& = > o 3 5
Bochorakova H'?% 4 2 RP-HPLC - ;# » 4 &t #-%_Scutellaria baicalensis
Georgi 2. 1338 2_ baicalin and wogonin glucuronide = > - ¢ F& Li XD!"¥
F Ak 472 & B #- T Sorbaria sorbifolia ¥ B 3R i oo @ 4E
noreugenin, wogonin, 5,7,3'4'-tetrahydroxy-3-methoxyflavone, protocatechuic
acid, benzoic acid, p-hydroxy benzoic acid, emodin and daucosterol % ~ f&
2 o ¢ B Liu YP"% 4« HPLC 4 #t#-% 9 Huangqin (Scutellaria
baicalensis) ¥ 2 w» f& = {» » ¢ 5 baicalin, baicalein, wogonin and
wogonin-7-O-glucuronide - ¢ B Yang LX"9% 4 11 HPLC A 883 4 i

B2 2E Ak 3% ¥ oh baicalin, wogenin, baicalein, neobaicalein, wogonin,
visidulin and oroxylin » %% # M2 3 PESLE o ¢ W Du Y% 4 1y
F AR ik enLC/MS/MS = 2 0 i ZFf( ¥ #-%_wogonine ¥ ] Xie LH [18]
EFAOFRELmE B AT H I FH (MEKC) 4 17 Scutellariae Radix (SR)
fe Scutellaria baicalensis 1338 2_ baicalin, baicalein and wogonin = f& =
i» o ¢ B Zuo F'”% x 7 HPLC = ;% #%_Huangqin-Tang * 2 baicalin,
wogonoside, oroxylin-A-glucoside, baicalein, wogonin, orxylin-A,
paeoniflorin, glycyrrhizic acid, glycyrrhetinic acid, liquiritin, isoliquirition,
liquiritigenin, isoliquiritigenin and ononin % = > o ¢ B Qi L¥V% « % &

L g AT B 02 2 Scutellariae Radix ¥ 2 baicalin, baicalein,
wogonin 7-O-glucuronide, wogonin, oroxylin A 7-O-glucuronide, and
oroxylin A ¥ = & = i» - p * Nagashima SV % « j&_Scutellaria baicalensis
Georgi w33 & ® 1% 0k 474 % i- 41 UDP-glucuronate » p %
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Okamura N®?% 4 12 33 %+ HPLC ;# j&_Kampo medicines ( & %)

# T_J1 baicalin, wogonoside, baicalein, wogonin, berberine, coptisine,
palmatine, jateorrhizine, and glycyrrhizin & = (> o & %-%2 Z5H R 7F &% 7
2. Lin SI®Y% 4 » g * HPLC # % Sann-Joong-Kuey-Jian-Tang * 2
gentiopicroside, mangiferin, palmatine, berberine, baicalin, wogonin and
glycyrrhizin % = > p 4 Ikegami F*Y% 4 12 DEAE-Sepharose Fast Flow
and chromatofocusing used PBETM94 and Polybuffer 74 = = % it
Scutellaria 33% » £ 5 B} &% 5§ % o p & Ishimaru K®% 2 j_
Scutellaria baicalensis 7 13 % & . 4 572" 6'-terahydroxyflavone,
5,7,2',5'-tetrahydroxy-8,6'-dimethoxyflavone, skullcapflavone II, baicalin,
baicalin methyl ester, wogonin 7-glucuronide and 3,5,7,2'.6'-
pentahydroxyflavanone % = i p & Inagaki I®®% 4 j£_Anodendron affine

% $R 4 34! wogonin, dambonitol & = i o
PELY R AR ﬁv%?péjﬁ;:—ﬁﬁﬁvf%%fa;t,@]px Yo
A FAFFH AP HRA LSRR L G IREORE P R B HR%EL
S B & Fh g g KB BT S Y X B a TR

-

2RSS F o A EF RS- R TS g Y Fy
PP A RS BT g ) FREhlRR Y B hf oo o ik
AERAST MR Lok E L aEeg B4 e
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o H s

-~ HRHRD 2

(-)%B (C)  #HMEEEL g Y » & * Yanagimoto Micro
Melting Point Apparatus Model-S3 | %3 2kip| 2 % p] 2 2.

(=) k=t RFH(IR) @& * JASCO FT/IR 410 %] = #F 4 & 23 % P 2 2. o

Z)dPrEiL# ('HNMR) : B2 i@ * Bruker AVANCE

DPX-300 %] (300 MHz) $% 8 £ ¥= 3 ik o s {72 = = L3 (13C
NMR) : ## %+ 8% ke <11 VARIAN UNIYTINOVA-500
A1 (1257 MHz) £ ek @R Ep o @ Y 3 H 5 5 -% 7
(CDCLy) » & %@ 8 =4 %11 = § 9 % (CHCL) & = 7.26ppm
PR RGEFCE S Gy -5 % (CDClL) 6 ="77ppm %
MR kS H - () ppm B L& ¥ H (J) Hi=5i Hzes £ H
i (singlet) ;d g% (doublet) ;t &= £ (triplet) ;m %
% £ % (multiplet)

(=) &3 (Mass Spectrum) PR R F R (MS) A ELF
PP EEEE R Bk R RS B R4 R ¥ (HRMS) »’?;ﬁ—é ERRNE 4
’E &k¢ oo * JMS-700 A 3 fE47 A ’F\?""H' & R

(1) /R4 @& * RIKA Rotary vacuum evaporator SN series %] *£j%
JE8 53 7 JTiF @ * SIBATA Circulating Aspirator WJ-20 & T i -

(=) & i F & B : Parr shaker type hydrogenator (3911) -

(=) #rig * mﬁzﬂ;ﬁ? /% A > tetrahydrofuran (THF) % ether (Et,0) 14 @H}
A de » = F ¥ Ak (benzophenpne) § 4 7m A A4 F 5 S
9= (dlchloromethane, CH,Cl,) > DMF » ¥ (benzene) ‘¥ 14
§ 4T (Cally) ik 4R 9 o

= ~ £ < Wogonin (% 3 %)
(- ) & = 2-Methoxy-1,3,5-trinitro-benzene @

OH OMe
O,N ‘ . NO, CHN, O,N NO,

=

I‘\JOZ NO,

1 2
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FeB~Z ek s 1 (picricacid) (7 40%-k ) (82.0g) * &> &
L R DA PSR 0 Rk R s IR A HE s ¢ R e r &
KEFAE R » BIREHR S 0 42F 7 44.0g (19.2mmol) « T ¢F ]
% 8§ 9= (diazomethane ) fi/kid THEE R4 2 fp§F 7 224 3
ECRELNC SRR D BRI AR AAF S oL et E i i
BfER G il g Pz «)E\‘@«}Eﬂﬂn i d B g kAT
e i fig/i e ts (1:20) 5 Har o 9% ¢ F48 2 (28.2¢, 116
mmol ) > & F 60% o
A2
MP: 68°C.

'"H NMR (300MHz, CDCls, & ): 8.89 (s, 2H), 4.17 (s, 3H).

3C NMR (75MHz, CDCls, 6 ): 152.2, 144.3, 141.4, 124.6, 65.2.

IR (KBr): 3097, 1540, 1351, 1269, 1085 cm’™.

MS m/z: 244 (M'+1, 2), 299 (23), 213 (100), 197 (1), 75 (26).
HRMS-FAB(m/z):[M+1]" caled for C;HsN;O,; 243.0126; found,

243.0128.
(=) 2 & = 2-Methoxy-1,3,5-trinitro-benzene @
OCH, OMe
NO,  H,S0, O3N NO,
2.HNO;
NO, NO,
A1 2

F=B~ 2 4-dinitroanisole (19.8g, 0.1mol) » ;3 % 100mL &k #rf&
ooy ’&_J’}if%; v R {s B iF 4e 10mL kA ﬁ’x ’ 4% EA 1,_/}\/6":
*ﬁ}l£3’J‘F$’f%‘fxi’E’ A /&/}3%’3\'31"“:54"}'7}? #-F /,f%/pni’lfl]fl
]~ 200g Aok ® oo ROEF o gt FIRET R S AR anpL o
e FE T o TS5 0§ FHAE 2(22.2g,91.4mmol )0 A F 91% -
B2
MP: 68°C.

'H NMR (300MHz, CDCl;, 6 ): 8.89 (s, 2H), 4.17 (s, 3H).
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BC NMR (75MHz, CDCls,, 6): 152.2, 144.3, 141.4, 124.6, 65.2.
IR (KBr): 3097, 1540, 1351, 1269, 1085 cm™.
MS m/z: 244 (M"+1, 2), 299 (23), 213 (100), 197 (1), 75 (26).

HRMS—FAB(m/z):[MJrl]+ caled for C;HsN;0O,, 243.0126; found,
243.0128.

(=) & = 2-Methoxy-benzene-1,3,5-triol 4

OMe OMe

OMe
0N NO, HN_ L _NH,
Hz, PaiC HCl/H,0 HO OH
MeOH
NO NH
2 2 OH
2 3 4

FEB~ it £ 4 2 (28.2g, 116.0mmol ) #c » ¢ &2 fig 20mL /% f#
20 f 4o~ U s 180mL 2 10% Pd/C2.82g > &4 # B4 60psi =
BiFa VR R B IIRAAE TR I TLC BpFF B
EE },i:%;%,\;,i’# F ?%’%:f 15//%3 //ani’/% ﬂF] fs » 8 724 2F ]
FeAr » oK 500mL 2 12M B L 29mL > Ac g S 20 ) BF o R f,@
BRCERTIFERE > HF BRI R AR o & A
ro G R d AR B TR S ERRUIR > T iR RN 0 £ Y
PR AT o 2 Ee ﬁn/J- @k (3:10) 5dkie o @4 4
w48 4 (6.2g,39.7mmol) > = #H A & 34% -

A3
MP: 117-118°C.

'H NMR (300MHz, CDCL,, &): 5.57 (s, 2H), 3.70 (s, 3H), 3.60 (s,
6H).

BC NMR (75MHz, CDCls, &): 143.6, 140.4, 128.3, 93.7, 58.9.
IR (KBr): 3394, 3142, 1621, 1216, 1001 cm™.
MS m/z: 154 (M"+1, 4), 138 (100), 111 (23), 82 (5), 69 (3).

HRMS-FAB(m/z):[M+1]+ calcd for C;H;{N3;O, 153.0904; found,
153.0902.
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A4
MP: 190-191°C.

'"H NMR (300MHz, CDCl;, 6): 6.03 (s, 2H), 5.29 (s, 2H), 3.81 (s,
3H).

3C NMR (75MHz, CDCL;, 6 ): 153.4, 150.5, 129.0, 94.6, 59.7.
IR (KBr): 3273, 3088, 1288, 1156, 1051 cm’".
MS m/z: 157 (M*+1, 5), 141 (100), 113 (62), 95 (4), 69 (10).

HRMS-FAB(m/z): [M+1]" caled for C;HgO4, 156.0422; found,
156.0423.

(=) 2 & & Wogonin ®

|
OMe 1. C'YKC

HO OH 0
2. BF3/ Et,0
3.1,/ DMSO
OH OH O OH O
4 5 Oroxylin A 6 Wogonin

Bl i 100 mL g 35 (120°C, 3 /) PErL L ) o 4o ~ it & 4 4

( 3.12g, 20mmol ) > cinnamoyl chloride (3.34g, 20mmol) §=

dichloroethane (40mL) > #-F J¥gE 3t 85T ig @ - £ Al B F
v BFy/Et,O (10.14mL, 80mmol) » kB 4=k J& € 171 b e > Fif
fefs* TLCHRIF B (1 I L5 P FRALN & - B-F BB R
)~ 4 80mL /k-k® o L ¥ o phe fa¥ B2 0 ¥ EoKARRAETS
Ko WiRkEEL o L E A S P e e fg/E e = (1:1)
ARl AP o Mo e fg/r e (1:1) 2 ER Bgd
F 48 5.04g (17.6mmol) > 88% o F=B~ = ¢ Y (5.04g, 17.6
mmol)» ;3 ** & -k DMSO (57mL)*® » £ 4c » 2 (89.4mg , 0.35mmol,
2%) 0 B-F BT P 0 KFZEERAFT 85C 0 * TLC
BIF R B RALEREG 4 ® A OroxylinA > J1IY - f72kL B
A BIEARZ 120C* TLC Rl F R FA78 2 A2 4 Oroxylin
A % Wogonin fF (5% 2 /[ BF)> %1k & Jig o 4c ~ 150mL ¢ e e
Ao o £ % 100mL IN HCI i $84 2= > # SOmL kit 54 1
= ooF Wk EREERAE TR BRIRSE > R AT
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* 230~400mesh £ silicon gel & o @? & 4cm 0 £ B 34cm 3k
ALY 0% B AR hA S B 6mL Bk R F L
T pge g/t = (1:5) F#ik > 17 Oroxylin A (0.69g, 2.4
mmol) > Z F 13.6%% Wogonin (0.80g, 2.8mmol) » & & 16% -
Wogonin % & % 4.95% ° Oroxylin A % & 5 421% - (#7 3 # 51
g dF s d W 7271 o A A FAofe 50% 0 &) 10,907
/5 0 BEE R . 20mg/1,760 <~ > T 88,000 /5 ) o

A+ 5 (OroxylinA) :
MP: 192-193°C.

'H NMR (300.13MHz, CDCl;, §): 13.01 (s, 1H), 7.90-7.87 (m,
2H), 7.56-7.50 (m, 3H), 6.66 (s, 1H), 6.62 (s, 1H), 6.53 (s, 1H), 4.05
(s, 3H).

BC NMR (75.0MHz, CDCl;, 6): 183.0, 164.1, 155.2, 153.2, 152.1,
131.8, 131.3, 130.4, 129.1, 126.3, 105.9, 105.2, 93.5, 60.9.

IR (KBr): 3442, 3055, 1653, 1606, 1580, 1276, 1095 cm’".

MS m/z: 285 (M'+1, 16), 269 (66), 266 (38), 241 (56), 238 (9), 167
(8), 139 (16), 103 (9), 69 (41).

HRMS-FAB(m/z):[M]+ caled for C,(H;,0s, 284.0681; found,
284.0685.

A% 6 (Wogonin) :
MP: 197.5-198.5°C

'H NMR (300.13MHz, CDCL;, &): 12.50 (s, 1H), 7.93-7.90 (m,
2H), 7.57-7.55 (m, 3H), 6.69 (s, 1H), 6.45 (s, 1H), 4.04 (s, 3H).

13C NMR (75.0MHz, CDCLs, &): 182.5, 163.5, 157.7, 155.3, 148.9,
132.0, 131.2, 129.2, 126.9, 126.2, 105.9, 105.2, 98.9, 62.0.

IR (KBr): 3390, 3073, 1660, 1613, 1580, 1272, 1100, 1023 cm™".

MS m/z: 285 (M*+1, 12), 269 (100), 241 (26), 167 (8), 139 (40), 111
(7), 77 (4), 69 (11).

HRMS—FAB(m/z):[M]+ caled for C;cH,Os, 284.0688; found,
284.0685.
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& ¢ Honokiol (- 51} f7)
(=) & = 4-Allyl-phenol 8

OCH;

OH
BBr3
=
8

B~ 4-Allylanisole 7 (1.53mL, 10mmol) 4v » 2% ch= & 7 'z
(25mL) > #-F g% 3025 T8 2-78°C » 1 444 » IM
BBr; (10mL) > 4r 22 % > HE RATECHRB T 2H > 95 B
P | 15C 0 ] s 4o 2 kR F #8 K 4 ~ 5% NaOH (10mL) » -k
B INHCIpe v 2 pH=6 £ 112 pE B JR&518 11 ¢ it fig/
Ttz (1:9,viv) 2#84p 0 T4 % 8 (091g, 6.8mmol) > &
* 68% ©
'H NMR (400MHz, CDCl;, 6): 7.08-7.04 (d, J = 17.6Hz, 2H ),
6.79-6.74 (d, J = 16.7 Hz, 2H ), 5.99-5.89 (m, 1H ), 5.07-5.02 ( m,
2H), 3.32-3.31 (d, J = 6.7Hz, 2H ).

BC NMR(100MHz, CDCl;, &§): 153.8, 137.8, 132.3, 129.7, 115.5,
115.2,39.3.

IR(KBr, thin film): 3435, 2983, 2922, 1639, 1513, 1242, 912, 735

-1
cm’ .

MS-EI m/z: 134 (M, 45), 133 (58), 132 (31), 114 (21), 106 (100),
91 (18), 77 (39).

HRMS-EI (m/z): [M]+ calced for CoH,,0, 134.0732; found, 134.0734.

(=) & = Acetic acid 1-allyl-4-oxo-cyclohexa-2,5-dienyl ester 9

OH 0
Pb(OAc),
HOAc ‘ ‘
P AcO X
8 9
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#-Fs pe & ( Pb(OAc),, 8.6g, 19.3mmol ) 4v 3| 3= ¢ 2
4-Allylphenol 8 (1.8g, 13.4mmol)sFfisfitid % ¥ (40mL) -~ 23 8
TR 15 A dBts o kR T R B Gk e oat
fad 4h-Ripiie LR s L E A RERBR4E T @/@/}E‘ﬁﬁné ’
rLE 4k 45 % 1Y 5 alumina (ALO;) & B & 4R 0 & E ""’%/5 QI
Lviv) 2884 > 4% 9 (215mg, 1.1mmol ) » & & 83% o

P~ 4-allyl-phenol (5.06g, 0.0377mol) » 4c » ﬁ]{" s 4% (23.20g,
0.302mol) » A 4e » A (125mL) fo= & 7 % (125mLQ » 3
FL 0 ¥ P~— ¥y %7 lodo benzene diacetate (98%, 13.32g, 0.041mol)
A F 7 (125mL) % B HL 0 3 B QT AL~ A HT
FIEF BT R 12 ] B ook 200mL ik 2 % 0 ok FRRR AR 0K
E 4 Mg i f& > 14 silica gel ¢ 4k 474 it » 12 Ethyl acetate/Hexane
(19v/v) a#d4p > FAF 1.53g &5 21% -

'H NMR (400MHz, CDCl;, &): 6.84-6.82 (d, J = 9.9Hz, 2H),
6.28-6.26 (d, J = 9.9Hz, 2H), 5.71-5.65 (m, 1H), 5.19-5.09 (m, 2H),
2.58-2.56 (d, J = 7.2Hz, 2H), 2.07 (s, 3H).

*C NMR(100MHz, CDCL;, 6 ):
(KB, thin film):

MS-EI m/z: 192 (M, 5), 166 (18), 151 (27), 150 (100), 134 (38),
133 (40), 131 (21), 109 (44), 107 (64), 105 (45), 103 (49), 91 (65),
81 (37), 79 (50)78 (69), 77 (99), 51 (59).

HRMS-EI (m/z): [M]" caled for C;H;,0; 192.0786; found,
192.0794.

(=) & = 4-lodophenol 10

OH ?H
Nal, NaOClI
NaOH
|
10

Bfs (10.0g, 106.3mmol ) ;% >t 7 & (250mL ) » 4v » 7 it 4p
(15.92g,0.1mol ) fr& % it 40 (4.25g,0.1mol ) » H#-pL iR & % 4 4r
32 0C £ #1%%9 -k (172.5g) BtiF » > T 4E & 0-3C
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ﬁ“?}??ﬁ”ﬁﬂilﬁ,ﬁg ,Il%iﬁﬁ‘,/ﬁ i;'Lm_I,OZOCJ’%i%l
JEE S 4o~ 10% NaZSZO3 (100mL) » * 5%“3 ﬁ”x KiaRD kil pH =

7’%73%355?4’? ‘BB§4’4“”LﬁL(375mL) 7
Boride & 8 Bk (350mL) EIRIREE }\ﬁﬁ’xé%%{gﬁ ’ lﬁzﬁ/}é%‘fﬁ ’
BAPF 10 (20 65g,93.9mmol ) > & & 88% o

'H NMR (400MHz, CDCl,, §): 7.52-7.50 (d, J = 8.0Hz, 2H),
6.63-6.61(d, J = 7.9Hz, 2H).

BC NMR(100MHz, CDCly, 6): 155.4, 138.5, 117.8, 82.6.
IR(KBr, thin film): 3360, 1699, 1581, 1487, 1233, 1005, 822 cm'.

MS-EI m/z: 220 (M", 100), 191 (4), 127 (18), 93 (28), 65 (64), 63
(34).

HRMS-EI (m/z): [M]" caled for C¢HsIO, 219.9385; found, 219.9382.
(=) & = 1-Allyloxy-4-iodo-benzene 11

/\/Br
N
‘ K2CO3 =
' |

P~ 4-lodo-phenol 10 (2.0g, 9.1mmol ) % ** 3 it (30mL) > ¢
» R padr (1.25g,9.1lmmol ) f= Allylbromide (0.86mL, 10mmol) »
FETE RS X FRE: ﬂﬂﬁz‘ﬁ i db 5z 0 e R T 00T BRo fig E
P N ORERFRAR RS o BRIk ﬂﬂw v ?%T’%ﬂ“‘r Wit i pe
s fig/t e % (05:95 viv) a#%4 0 FAF 11 (2.12g, 8.15
mmol ) » & & 90% o
'"H NMR (400MHz, CDCly, &): 7.55-7.53 (d, J = 6.7Hz, 2H),
6.70-6.69 (d, J = 6.8Hz, 2H), 6.07-5.97 (m, 1H), 5.42-5.37 (d, J =
17.2Hz, 1H), 5.30-5.27 (d, J = 10.5Hz, 1H) , 4.51-4.49 (d, J = 8.2Hz,
2H).
IR(KBr, thin film): 3082, 2920, 2866, 1585, 1485, 1282, 1242, 819

-1
cm .

MS-EI m/z: 260 (M, 100), 219 (36), 191 (41), 133 (22), 127 (30),
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105 (37), 92 (21), 64 (42), 63 (77), 62 (25).

HRMS-EI (m/z): [M]" caled for CoHolO, 259.9698; found,
259.9699.

() & = 5-Allyl-4'-allyloxy-biphenyl-2-ol

Mgl
N =

O . o
ii/\ (Grignard reagent) O
AcO N O

9

=~ 12

#-4% (182.2mg, 7.60mmol ) & /¥ fw & vxvam (20mL) /% 7% »
£ 4o Bt @ e b £ 7 4-allyloxyiodobenzene 11 i 3 v v
Ao g F Tain 1) B L -] 4R eh 4-allyloxyiodobenzene 11
(1.52g, 5.85mmol ) e & rwm (20mL) J37% > — JjF - JF e
o dvRis R 20l PE o AkiF & F T %9 (282mg, 1.47mmol )
e & vhem (20mL) 37% - JF — F o4 » B8 # 2 Grignard
reagent ¥ > AkiE TR 2 [ PF o Bt 3R i)~ ket fog 1
kiAol BEE P L R kR I R ERERAE T
Wimkigis - F AT S U osiliga gel & BP0 L i
s fig/it e =(2:8,v/v)E B4 A 12(221mg, 0.83mmol )-
A5 56% o

'H NMR (400MHz, CDCl;, 6): 7.38-7.36 (d, J = 8.6Hz, 2H),
7.06-7.01 (t, J = 11.2Hz, 4H), 6.91-6.89 (d, J = 8.1Hz, 1H),
6.11-5.92 (m, 2H), 5.46-5.42 (d, J = 17.4Hz, 1H) 5.33-5.30 (d, J =
10.6 Hz,1H), 5.06-5.03 (d, J = 9.3Hz, 2H), 4.59-4.58 (d, J = 5.2Hz,
2H), 3.35-3.34 (d, ] = 6.7Hz, 2H).

BC NMR(100MHz, CDCl;, &§): 158.3, 150.8, 137.8, 133.1, 132.3, ,
130.2, 129.5, 128.8,127.7, 117.8 115.6, 115.6, 115.5, 68.9, 39.4.

IR (KBr, thin film): 3336, 2918, 2849, 1607, 1506, 1241, 1179 cm™.

MS-EI m/z: 266 (M", 51), 226 (18), 225 (100), 165 (11), 161 (20),
156 (13), 155 (15), 152 (13), 141 (13), 128 (19), 115 (16), 77 (14).

HRMS-EI (m/z): [M]" caled for C18H1802, 266.1307; found,
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266.1314.
(=) & = 5,3'-Diallyl-biphenyl-2,4'-diol (Honokiol) 13

12 13

%-15C ™ » #- 5-Allyl-4'-allyloxy-biphenyl-2-ol 12 (221mg,
0.83mmol ) 7 chloroenzene (SmL) ;%% » M 4c ¥ BCl; (IM in
p-xylene, 0.83mL, 0.83mmol) = chloroenzene (10mL) ;3% ¥ » &
SISTCHAE 1 ] BF o Bt B R R kenT fRY 0 T EEB o 2
R e foR e & Ah KB IRE  B KGR S 1 KRR I
@i},ﬁi&fﬁ%& B AL AT 1 siligagel B ElEAp o e fae
fin/t & *=(3:10,v/V)5 #%4p > 1 A+ 13 (150 mg, 0.56 mmol) »
AFO6T% (TRESPRESF LT 12,087 ~ > 4c P L E 7
Fezed 50% > 5 18,130 ~/5 » PEFHEE % 10 mg/2,400 ~ >
240,000 = /5.) e

m.p.: 85~87C.

'H NMR (400 MHz, CDCl;, 6): 7.23-7.21 (d, J = 9.5Hz, 2H),
7.06-7.02 (d, J = 14.8Hz, 2H), 6.93-6.89 (m , 2H), 6.07-5.93 (m, 2H),
5.23-5.04 (m, 6H) , 3.47-3.45 (d, ] = 6.3Hz, 2H), 3.35-3.33 (d, J =
6.7Hz, 2H).

13C NMR (100MHz, CDCls, 6 ): 153.9, 150.7, 137.8, 135.9, 132.2,
131.1, 130.2, 129.6, 128.8, 128.5, 128.5, 127.7, 126.3, 116.9, 115.6,
115.5, 39.4, 35.1

IR(KBr, thin film): 3493, 1638, 1494, 1433, 1224, 1120, 995, 914,
822 cm™.

MS m/z: 266(M", 100), 237 (17), 197 (18), 181 (15), 165 (23), 152
(18), 115 (30), 77 (17).

HRMS-EI (m/z): [M]" caled for C;3H;s0,, 266.1307; found,
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266.1304.
2 -~ & 2 Gentianine (#5"&#% )

(= ) & = 2,6-Dihydroxy-5-(2-hydroxy-ethyl)-4-methyl-nicotinonitrile 34

CHs

o O 0
%o e NCMOH
NHsaq) HO™ >N~ “OH
14 15

P~ Ethyl cyanoacetate (10.36mL, 0.1mol){- a-acetobutyro
lactone 14 (10.75mL, 0.1mol) & & 3 » £ 4c » & -k (28%-30%, 30
mL) > FHE > B4 g RB T EMAL o EF L ke B
GREBfR A2 BBPERRET WAL  ERTE AN L
YUFE 2 0 1815 (8.2g,42.2mmol) > A F 42% e

'H NMR (400MHz, D,O, &): 3.51-3.48 (t, J = 7.0Hz, 2H),
2.57-2.53 (t, J = 7.0Hz, 2H), 2.16 (s, 3H).

3C NMR (100MHz, D,0, 6): 165.3, 164.9, 154.8, 121.5, 108.2,
79.6, 60.6, 28.3, 17.8.

IR (KBr, thin film): 3196, 3077, 2908, 2193, 1615, 1376, 1219 cm’.

MS m/z: 194(M", 16), 176 (76), 175 (55), 164 (22), 163 (100), 105
(17), 92 (22), 78 (22), 77 (24), 76 (28), 70 (26), 66 (33),65 (40), 64
(37), 63 (32) 52 (35).

HRMS-EI (m/z): [M]" caled for CoH;(N,Os;, 194.0691; found,
194.0698.

(=) & = 2,6-Dichloro-5-(2-chloro-ethyl)-4-methyl-nicotinonitrile 16

o o
NCI\KVOH DMF NCWCI
POCI
HO™ >N~ “OH 3 cl” >N ¢l
15 16

P~ 15(1.5g,7.7mmol ) ¥ ** % B ¢ ¢ > 4c » DMF (0.6mL, 7.7
mol) £ 4r » POCI; (2.65mL, 23.1mmol) > %—mi;{ﬁé%‘ R PR
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P 180°C o AF A 8 ) FE 0 A EriS 4 2ok 15SmL o £ 1
LR fig F P M@ CRELLARTCR  BIRIRHES 0 LR ALK T
ftorie gee fig/i e =(1:9,v/v) 5 # 8 4p > 17 F48 16 (1.02g, 4.1
mmol) > & F 53%

'H NMR (400MHz, CDCl;, §): 3.78-3.75 (t, J = 7Hz, 2H),
3.31-3.27 (t, ] = 7.0Hz, 2H), 2.68 (s, 3H).

BC NMR (100MHz, CDCl;, 6):155.8, 154.0, 150.6, 130.8, 113.7,
111.3,41.2,32.4, 19.8.

IR (KBr, thin film): 2965, 2233, 1543, 1436, 1355, 1200, 1145, 794

1
cm .

MS m/z: 252 (M" + 4, 6), 250 (M" + 2, 14), 248 (M, 12), 201 (62),
199 (100), 163 (13), 127 (10), 76 (16), 75 (12), 51 (14), 49 (16).

HRMS-EI (m/z): [M]  caled for CoH,CLI;N,, 247.9675; found,
247.9666.

(=) & = 5-(2-Chloro-ethyl)-4-methyl-nicotinonitrile 17

CH, CH,
Ncl)ifv cl NaOAc, MeOH NC S cl
cI” N el Pd/C, H, N

16 17

#-16 (1.02g, 4.1mmol) 73> " fF (20mL) > & 4 » fis ik 4
(0.88g) §= 10% Pd/C (0.1g) > %% # (latm) TF B2 % » 1/
B g T AL T ERie 2 o RIS S AR E oK
Bk B EUEI o L KATRGNICE  EiRBRE 0 U E
RArsiv o e B fi/ik e % (2:8,v/v) & #E 400 1§ 17(0.44g,
2.4mmol ) > A F 59% o

'"H NMR (400MHz, CDCLs, 6 ): 8.71 (s, 1H), 8.57 (s, 1H), 3.74-3.70
(t,J = 7.0Hz, 2H), 3.18-3.15 (t, ] = 6.9Hz, 2H), 2.57 (s, 3H).

13C NMR (100 MHz, CDCLs, 6 ): 153.5, 151.6, 149.1, 132.8, 116.1,
111.5,42.9,33.2, 27.3.

IR (KBr, thin film): 2923, 2853, 2233, 1579, 1413, 1334, 1155, 775,
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717 cm’.

MS m/z: 182 (M' +2, 9), 180 (M", 28), 131 (100), 104 (11), 77 (14),
63 (11), 51 (16), 49 (19).

HRMS-EI (m/z): [M]  caled for CoHoCIN,, 180.0454; found,
180.0451.

(z ) & = 4-Methyl-5-vinyl-nicotinonitrile 18

CH3 CH3

NCMCI
‘ AN KOH, EtOH NC ‘ SN
I )

N N
17 18
P~ 17 (0.4436g, 2.4mmol ) f~ KOH (100mg);% *+ iFpt (SmL)
CRFRTEIEL L kR L R B MR R T
o kSR IE ARSI e e g/ e R (208, v/V) F
#do4p > ¥ 18 (184.2mg, 1.3mmol) » & F 54%

'H NMR (400MHz, CDCL, 6 ): 8.75 (s, 1H), 8.69 (s, 1H), 6.87-6.80
(m, 1H), 5.79-5.75 (d, J = 17.5Hz, 1H), 5.58-5.55 (d, J = 11.2Hz,
1H), 2.55 (s, 3H).

BC NMR (100MHz, CDCl;, &): 151.5, 150.1, 147.3, 133.7, 130.4,
1202, 116.1, 111.7, 17.5.

IR (KBr, thin film): 2964, 2235, 1579, 1468, 1247, 1158 cm™.

MS m/z: 144 (M", 3), 143 (6), 132 (12), 131 (100), 77 (14), 63 (11),
51(16), 49 (19).

HRMS-EI (m/z): [M]" caled for CoHgN,, 144.0687; found,
144.0684.

(Z ) & = 5-Vinyl-3,4-dihydro-pyrano[3,4-c]pyridin-1-one 19

(Gentianine)
CHs 7
NC
"X HCHO, Na,COs 7Y
‘ P > N__~ 0]
N
o)
18 19
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P~ 18 (72.4mg, 0.5mmol ) feafisp (63.8mg, 0.6mmol) ¥
WRPE Y o LAY @Rk (HCOH (35%, ImL) 4 !
K B.SmL) ) #p et EEa B HP ALY BT a
#3 100°C-120°C 3 i 10 ] B » 2 47 » 4e » 10% 8 2 (5SmL) -
WS PR fher 10%E ok (SmL) > = 7 = EB 0 ki
fe > 11 4Lk 47 14 > 11 Ethyl acetate/Hexane (3 : 7, v/v) & # &
#p > 19 (20mg, 1142mmol) > & 5 23% (7% # & B & =
54 % 49,050 Ao bet A B rsed 50% 1 73,575 A/5)

m.p.: 80~82°C

'"H NMR (400MHz, CDCls, &): 9.17 (s, 1H), 8.84 (s, 1H), 6.82-6.75
(m, 1H), 5.82-5.78 (d, J = 17.5Hz, 1H), 5.60-5.57 (d, J = 11.2Hz,
1H), 4.57-4.54 (t, J = 6.0Hz, 2H), 3.10-3.07 (t, J = 6.0Hz, 2H).

C NMR (100MHz, CDCl;, §): 163.5, 151.2, 150.7, 144.6, 130.8,
129.7, 121.1, 120.4, 66.22, 24 4.

IR (KBr, thin film): 2923, 1723, 1394, 1299, 1129, 1044, 778 cm’".

MS m/z: 175 (M, 29), 147 (20), 123 (15), 119 (17), 117 (53), 111
919), 109 (20), 97 (35), 95 (32), 90 (26), 89 (24), 85 (30), 83 (40),
81 (34), 71 (49), 69 (59), 67 (22), 57 (100), 56 922), 55 (61).

HRMS-EI (m/z): [M]+ caled for C;(HoNO,, 175.0633; found,
175.0626.
I~ ELL2EPfrr g AR

Bedd ¢ OB ELE 2 ATME e BB HS B A K o fEBATIER R
10g7 ik & -k (25-30%) S0mL > &% 8T (5 25°C) ## 4 /) pF
FRis4c g 7 S50mL > Seie in 12 ) pF (G iBE R % 100°C) 4 4r 3
FE o b A F 7% 50mL o WS Ak U TERORL > B F B
%L ATER AL £ 50mL 2 & U RETER ARL Z F 7
R EF 0 B R 0% EEZ & (20mLx3) o A E
Pk kAT éE (pHK 2 9) » 0z & 9 %5 Pz =t (30mL x
3) P F TRFERRVE KRR BRESFE TS R AR
(13.7mg > 13.2mg > 10.0mg) > #-2 1 # & 3| & & 4 & » 47 (PTLC)
it 1BG ¢ ERE .
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L3

& & Wogonin (£ 5 %)

% 5 2% (wogonin6) ¥ M Erhfe 1424nd > * fp§ 7 %l
A4 2,4,6—; ATy ¥ 2 ¥ - 22 F %2 4-dinitroanisole & it 17
L &4 2 g /Bt S BV B 60psi & F ¢ R ARR AR A
4 246-= RET RT3 ﬁ_ﬁﬁgﬁdﬁﬁﬁﬁjijfé ¢oAe P E 4 2 2.46-
g 93£k$4,;;2,_7 By ﬁﬂmﬁ»}a f&a]ﬁq A4 # 1 200°C ¥
= Wogonin (& % % %) 6 froroxylin A (§) (+F & A5 %) P> 2
B2 17 3] Wogonin GE % 5 %)6- 2 2 & & $ & Oroxylin A (+ & A&
F) o Flgtah ¥ - B E o

-

|-

OCH3

HNO;
H,SO
2S04 OCH, OCH3
Mo HOI

91% NO, Hz PU/C HN
O,
HOAc
OH 0
NO V N02 NH 34% (2 steps)
2

02N 2

i CH,N,

Z

NO,

1
OCHj4

HO oy Ph OEt
O O
or

OH
4 Ph ~“>cocl wogonin 6 Oroxlin A 5

16% 13.6%
PR vEIER 5 E 6fcoroxylinAGB) (F R AFE)
'%/g;][’ﬂ ) /giA%‘?J 5{_9. ’;{,«l{’%’\,,‘tjg_fL

+k AF %
4 42 4-OH 2 THP & Pivaloyl %3 L 22 ¥ 9 fgfl e e gk & 7
HPr>2RT A FFTLTE65 1L A4 I3 £ 7] wogonine

™

“’Y .
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OCHj, OCH;  py OEt
HO ‘\ OH 1. DHP, TsOH HO OH W
\ or © ©
= 2. Pivaloyl chloride, heat
OH pyridine OR
4 R =THP or
R = Pivaloyl
OCH3 OCH3

HO O._Ph HCI HO

g/ reflux
I “"OEt

O OH O

wogonin 6

% OH 12 THP W3 p » ¥ 2 it 2 2474 8 im® 4-OH> 7 - %4
WHE - B OH> 5 - "2 &2 FIkF Ji o F]pt cade & pivalate F2 > 3
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# Name Ret. Tima{min) Peak Height{mwv) Areaimv.sec) Area Percentage(%:) Content{%)
1 Unknown  1.70 4.48 2577 0.3478 100.0000
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"Area Pert¢ent Report

Data Path

¢ Ci\msdchem\1\DATA\GL.D\
Data File : WOGOWIN.D
Acq On & 13 Nowv 2007 18:24
Operatox & X
Sample
Misc :

ALS vial : 1 Sample Multiplier: 1

Integration Parameters: autointl.e
Integrator: ChemStation

Method v C:\msdchem\ 1 \METHODS\TFA-SCAN.M
Title : PURE MA IN MEOH :
Signal : TIC: WOGONIN.D\data.ms
peak . R.T. first max last PK peak corr.  corr. % of
# min scan scan scan TY height area % max. toktal
1 4.459 375 379 423 M5 7497 427833 1.52% 1.882%
2 4.872 489 490 493 M 167 - B40Q 0.00% 0.004%
3 4,893 435 496 497 N 181 368 0.00% 0.002%
] 4.904 439 493 501 M 1 278 0.00% 0.001%
5 5,381 629 630 634 M 189 1370 0.01% 0.006%
& 5.451 646 649 651 M 211 1137 0.01% - Q,005%
7 6.137 826 B37 B43 M 579 120287 0.05% ~ 0.053%
8 B5.634 973 874 913 M 151 15¢ 0.00% 0.001%
9 7.275 1149 1150 1155 M 865 5420 0.02% 0.024%
17 8.737 1549 1551 1554 M 179 905 0.00% 0.004%
i1 9.2B6 1702 1702 1707 M 146 157 0.00% 0.001%
12 9.487 1752 1757 1761 M2 1287 13673 0.06% 0.060%

13 56.105 14248 14558 15088 M5 95911 22267252 100.00% 97.958%

Sum of corrected areas: L 227314408

TFA-SCAN.M Tue Nov 13 19:41:17 2007
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[Aw] abeyop,

PEEEER F200 54

30—

21z

1FI'| ' . mg
Time [Min]
Integration Result

¥ MName Ret. Time{min) Peak Height{mv) Areamv.sec) Area Percentage(%) Content{%)

1 Unknown  1.71 1.83 13.10 0.2375 100.0000

2 Unknown  3.04 043 1.80 0.0327 100.0000

3 Unknown  3.58 0.28 1.13 D.0205 100.0000

4 Unknown 470 1.22 12.43 D.2257 100.0000

5 Unknown  11.13 40771 54T9.7E 95.4833 100.0000
Total 411.45 5508.22 100

B 15 H-HPLC

BRpe e gt Tp==37
Ry Value =0.42

honokiol

Bl 16 H-TLC
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PEEEER F2600 54

WEREE

v is

ColurnnHyper 0052 15

f: 85% MeOH

i 0.9 mlfmin
®: 10.0 MPa

EBpRCfpefy L p

B 23 G-HPLC

R Value = 0.31

gentianine

Bl 24 H-TLC

294

250 mm '\ 254 nm
4.6 mm c 10w
13
=
=
& 27
[i=]
32
3
=
— 2z
153
114
A= T T T T T T T T T T T T T
[via) () 120 120 .0 al iy 3B0 . 48
Time [Min_]
moER
# <4 HEAETHE R (min) 0 B () Area{mv sec) EFNE S H(%) M%)
1 Unknown  1.82 0.37 6.03 0.3817 100.0000
2 Unknown 267 255.05 1572.98 99.58183 100.0000
iz 25542 1579.00 100
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