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Studies on the Extractives of Yachidamo (Fraxinus
mandshurica RUPR. var. japonica MAXim.)

Report 1. The Coumarin Derivatives and the
Other Compounds of the Bark
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Y F ¥ % (Fraxinus mandshurica RUPR. var. japonica MAXIM.) %, = 7 4§t
(Oleaceae) o + V) 2 BicBL, AMILEE Lok ECHT T, BHHCEHETAKES
KTHh s,

FELIZ, LMERCHET 2MEBRSMME LB 0o, HE.0MEET 588,
BRECOWT, WO R Th), TO-RELT, Y+ £ e2xly bR
BTHD,

Y 2 RICBET SEAOBKOL Ik, BERICEELTEY, ToBEEHHEICD
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FHE (Sect. Ornus) 1%, = A 7 v ¥ (aesculetin), % OFE{k= A 27 U ~ (aesculin)
¥EL, —H7 FFF v (fraxetin) & F O B4 Y 5% > v (fraxin) #&A TV,
X OMBRTEL CEXEE TS, —F, WAETEFER (Sect. Fraxinuster) 31U Lo 7
<) VHEAYSET, TOMBREIEREBE L, YFFENT T F o) — ) (fraxi-
nol) %, vA Y, I ASAFRYY VFV (syringin) FEUORTH B, FEo THEEIL,
7 <Y VEEAC Y 5> TRFAIENE %S & D Chemical Plant Taxonomy (Chemotaxonomy)
DORMHL LEERD ZBMEN IR TV B,

M T, DM OmMES &, A OmMBRS &2 HERR L, FE0MOBK
TR HROPVMEXB/LEC, LEOHRI—DDEHEEL TSRS LD L EbhA
b, MM IMEEFEUCRSAE TN T 200, BLUTEECED S & RELX J23H
BB WTL BRI DD, EARERDNTL, RHFOKMMH D, LM OB I
RO—BhITi b L Bbhi,

EREBDDEH ST, BEECOWT, #HRBFEDOHBH 7 5+~ — L (fraxinol)
FEMRELTHEDICEXENELT, BRECOWTEREX T -T2e 25, kORELS
VEEDMAEEL, HRBEOS -7 TF Y ~ SN, FHEEFEIILS
WEIRTWRT7IFLFV, 2RI VFV, 2 R7 Y VOREYEBREL, e B-v + A5
B, 3B, vV P AR BEERER L, T T, SRICEVLTL, R b RICE
GRS OBRBOBR L, HHEBHOMBYHEHER T 5icdic, 74 £ & (Fraxinus
Sieboldiana BL. var. serrata NAKAIL) OB RICOWTEBEY T - HERRC 2\ THE
T%, ;

AP AT 5 T T, RIAHB B HISE, HEEY b - 1o B AM L8
ITHEELWMEZERCEERHROBERTHL LD, 7~ ) VFEHEK, - r AT —
ZDT 2T~ FOBEMBIOERPREL TRV BRERER RS B4R
ZE, =v =t 470 = OBGEREL TR BT E RS R
FHEELREBEE, EROBERLYH > TOWikHEEH O, X, ReomEuc
BRI H A RFEER OB L, BLBRBOEXYETHRETH 2,

IIL. = B
1 Hidam
L E8oEN
ERCHFH L. v + £ = (Frazinus mandshurica RUPR. var. japonica MAXIM.) %
1964 8K, JLHBERFE N SEBR CRE LB 40 E£0L 0 TtH B, MO
#, AR OXFIFBEETH Y, LM, AM, BEOZFWFICF T I. FEXFREL,
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Willey Mill TH# L, 2mm DR 7 ) — V&R T 2 & 4k & Lic, T ORBAVL
DIIBETTH D, BEIINEEIE LN, BB 7 e~ 777 4 —C X D5 FHABROM
R, BHHCEEL Y B3RV ERRLIED T, HE, st sz i lE&RE L,

7 # &% (Fraxinus Siebordiana BL. var. serrata NAKAI) Zo\T 3 R RIER
fIfsvs, 2mm DA 27 ) — v @EBHS AR & L,

2. WmtBERUCHA

i) &KIC X BHhH

BB LIy £ 20k 12kg %, #9934 oW K THilE % 8RR, 0
fF% 2778\, BB % 500 ml ¥ CRERGL, BREPCAELLBhEEEL
ThRE, ®Rx=—71r T L, =—7 4 BHEORKYRICER =51 Tl L
oo FEBHLCHE Shic B OWIE, 5% OREIC D X 5By, 3 B
BTGB afTic o fc. EUBHBEBREL, MASBEEEL =~ 7 /L Thil L1,
MR O—Fx L, R/ YV v oz ChfiL, 2UAHEB~Y v 2x@®Fl Lo
b, BREL, ¥ 7 v FRE L, HBTRR I OHMEYE Fig. 1 TR L,

bark meal bark meal

cold H20 hot MeOH
bark meal sol- bark meal m
condensd.
Et20
P.lF’.f.
Et2o sol. l insol. crystal‘[H]
corrdensd.
Etzo AcOEt
Aceton
e e s
condensd. insol. condensd.
Eno  CTyst [B] m AcOEt
Aceton
L cryst. [A] 5 %E HZOSO“
cryst. [C) ta -
insol.
condensd. condens m
MeOH hot
AcOE cryst.[M] BuOH
4”]
cryst.[D insol. Crysf.[A Baz CO3 .
evaporate m Cryst. [BJ] Syrap sol. insol.
I cryst: (€] PPt Paste Syrap Syrap - Syrap  cryst.[M]
Paste  cryst. [F]
Fig. 1. Isolation scheme of extractives of the bark of Yachidamo,

Fraxinus mandshurica RUPR. var. japonica MAXIM.
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i) 2%/ —AZX5HHE .

Y FEEDRB 05kg & 24 DA%/ — A T2REBMEL, HbeBRARER
ML, ToOB, AL20BHA*REL, BEIACHEDCIEDOKENL, THETHE
AEBWECHFH L, KABEHE2BRERMGL, Bohl ity rBEBR=-F1, n-7 2/ —
A TIRR M 21770 - fo, FIHTE R LU HET oW Tk Fig. 1 IR L7,

i) 74 &E=0OHME

TAERCOWTL, RE300g #AH=—F A, XVvEY, =2—-F, B5% =&/
— L DRI 21T - o,

2. BEHMEWOIAT FPTST 4 —(CKBBRE

BEO=—7 AR5, B =F ATBE, A&/ ~LAER, mKGERRCET
DNWT, ==y r=2b+r574— PPC)BIVCERB/r=}s/574— (TLC)
FRHOCTERX T 1

l. R—=R—ymr=t+ 2757 4— (PPC)

R—rR—7mr= 574 —ERDEHE TR 12,

O®  #: FHEMEK No.5l

O BEmsE: BAW. n-7 %/ — 0 Bifig : K=4:1:5), G-Il (F>vv: 254
ZFNF PV kL AT I F=100:100:4), P-I1n-7%2/, -1 : RvEv:iK: )2
v=10:2:5:5)

OR G H: 1% EE_HET V2 —ABRK, DTV EAL7 T =18, Tves
THESR. 7=V vr1M Fro=v7arv—+t, B5MHR5 v 7R,

2. @sm=t7r7374— (TLC)

B/~ /77 4 —CBOREEBIROBTH B,

O#FERBH YV H#FL: va—#AB-5, ~VAhrr:k 1:1), 300 g OE I
BLib o,

O RBGE: SG-II (b =v: ¥B: F¥B =5 1=5:1:4), SG-IV (Eft=+
N AFA=zFNr b v :iFR:K=5:3:1:1), BA. (RNvEV:7xhrv=4:1),
BC. (RvEv:7uvmrkia=4:1)

O%Xft #: 1% HBBEZHTv2—1BR, o7 /MEALr 77 =B, 50% Tk
PR 105°C #tk 10 57, 7 v & =T7&R. #BIRT v THREL
3. {EEHOBEE - wH

1. =—FATER

1o2 TRbhfcx— T A TERLEARBT + VY ATHRALILOL, =—F 1%
BEL, BHBKS TS LREBOBRRYWELTHT 2, ChicdBO=~FT 4, T bV
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M TRCHEBEILET OV LTHMAT S L, HARLHAEBLhS, chi=—
THCRTHEMEOEC L - T, BFT\ M [Al (fraxinol @& 173°C) & ¥ 13
W\ HIfE dn Bl (fraxetin @l 229°C) L2315 2 AR, TR TR AR — LK
FoTHfEfE VELERLE, SRKSEC Y > THRE- B4 0 [Al- (Bl Of &
W, A7 47v= 75374 —RACTHT B E0HERER, [A]l- [BY 2RE LB
LIWEOEGKIMET A2, cha7 v IEEHIES L, BiE 204~205°C OFS
[Clx5xic, [ClifBLABORBKC A%/~ &Mz BEBEL, BEYEREETS
L, 77 AaERCHBESEIVETS, chevs7ee g2 Vv CAETS L, EHRER
BWMELTEY, 2h%x7 v b v TEERE® TS [D] (succinic acid) gt & 193°C #1458
oo BCERRY DG [E]l - [Fl #8708, FIMBRNRARZ MAhb 7=/ A lHE
Tl Z DT -1z, [E]l- [Fl XEMCHE THE0BEONENBHRI,

2. KR =5 LI

HER = 5 LRI IRIL, MAKBRER T PV v A CHRKL, BELKEBT S &, &RAl A
P Lic, [Al #BRVCICRHRZ B L, BB =7 L CHOHH T2 &, TEHE, 53
HORNBEEEThhiz, ABERESAKRETS L, REAOUBEYELS, chIIBEKE®
ELTHELRI,

@ KGR T DL [Al- Bl 28 2~3 B0 7 7V 2 v ERL, kD #®
BRI - ARFETE 2B/ v V57 4 ~BIOR— Ry r= }
77 4 —TRDHI, (p196 HH)

3. M HER®K

BRAEE cHEEATo VBRI, 7=/ - L EIEERE LTEET LD,
BATOLDOTHAS L E2BRD: 22T, ThAEMADEL, =—FATEROT 7
VavuaBL s ERART,

R 5% DRE L s HRCTM A Iz, 2 BEmME L TASBE TR, Zh
ZE—TATHE L, =—7ARBER»LERE LT [A] [Bl 287k, WASREK
REE-~Y 7 A CTHRIL, AULHEBAY v A %BREL, BExX > T 7 LEOKRERCH
Wi,

4. *& /7 -1 X HHEE

AR NIRRT ABCAE LA URY AR~ T A 0B L, FHil=—7 LA
Bl bR b [H] (B-sitosterol) @figf 140°C #1872, BH D 2 8/ — L r K CHURE
LT, AEBEOWT, =54, n-7 %/ — A CIERMEE Lic, &20#EHHlt o
B 5 [M] (mannitol) f g 127°C % 87z,

B, ASAZw= IS5 T 4 —
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Bl = — 5 AREE S [A]l - [Bl B o= — 5 L BJETCL (Al Bl # 48
BDTHREDIDAKy rRBDHLNEDT, CHALBERSOSMEY HF A7 r~< 757
4 = AT - T,

a) vYAIFKLAT LD v

A AIR= bS5 T A —FHD ) AP AR —F AR RE L, BEE15mm, £X
Ocm DA 7 A2ZDD, KEMBCABEMEIRL YV A A EDORT, =—FT A, T
Vv, A&7 —-ADORECEH L.

by BUT7 I FHTaY

RYTIF(7a—HEY7 3 FC-200 #AKCHEBEL, BRETHT2xRBLA,
Ke A2 —LOBREYW K: A2/ —n=2:1,1:1,1:2,0:1) #IBRELTE7 57
vavEE, IhEBEERELL
4. 75% Y/ =)L (Fraxinol) ® &/R"

75% V) —AORBHEEOILLDER L. £OEBIE% Fig. 2 C/RL71,

Step 1. pyrogallol trimethyl ether D& K>

Cere—n17g, KEEF MY Y 4 40g % 250mé DRTEBEL, ZHIZ 34mé
DY AF LGB RN, 20 SEHEETS, TobLERR, KBEF ) v A 15g BEL

step 1 —
HO OH HsCO OCH3

OH OCH3
[¢]
step 2 RS +
H3CO OCH3 H3CO OCH3 H3CO OCH3
¢] 6] OCH3
CHa
0 OH
step 3 —_——
H3CO OCHs H3CO OCH3
0 OH
OH CHO
HO OCH3
step 4 ——
HaCO OCH3 OH
OH 0
CHs
CHO
HO OCH3s HsCO. 0.0
step 5 ——
OH HSCSO

0 0  OCH,
CH,

Fig. 2. Synthesis scheme of fraxinol acetate.
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KB INA, 3HREL > xwn, —HKER HBETHHB T Y v A2 EBT
5, WHEx=—7300mé T3MEMEL, EKERE S bV Y ATHK, BHEEY 30ms
TTRML, M EAETL BRI T 2, COLORETFHEALTSDT, E
 5mmHg, 115°C TAEL, BHE LE AKE & x5, Rl 42~43°C (SHkfE 47°CP)
RE# 10 g,

Step 2. chotoquinone D& K

vaefe—LbY) 2FLeF— L 09g Ko g -1 0méic L, HEL21C
B LI A Nz, 156~20 SIB LB S5, ARACKIET S, RIGHE, <8
WELBPET D0, Chiy@EL, RICEEBST5La6aEh % 8, UE38g,
fl s 240~250°C (RUERiE 256°C) D=2 + 2 v B B ERT 5 L BCBREOOK RS
P45, 2 UL 95~96°C TRk 99~100°C) D 5-= bmEmrpE—L Y AF A
=71 THB, NE4L2g,

Step 3. 2, 6-dihydroxyquinone O &5

2 bF/v31lge, WILE TS 12g, K 4O0md, EER 20mé >z, 10 4EHk
EH3e, BETHEY) VARERYITHT S, 8L, LR K TKETS, BA
162~163°C (3C#ikfiE 166°C), IN& 15¢g,

Step 4. 2, 4-dimethoxy-3-6-dioxy benzaldehyde &%

2,6 A ¥ FrEy/) v1bginv7 VLM 32g % 20mé DEXK = —F 1L
e, BRIERMAYR XALOOBIEL, 25BEKLEXE5 L, HEGOMRHENS
LT B, Sha=—F A THIEL, 500 mé DKM T 10 SRIMBLAHO 35 &
wWE Y YRRERSTHT %, Bk CcHER TS L, A 139°C o v 5 2 . RE
085 g,

Step 5. 5, 7-dimethoxy-6-acetylcoumarin D&

2,422 F 03,6 0FFORNVYIT

N7 e FO08g KBRS Y v 4 08g

L4 KEEER Tmé % hnz, 170~160°C & #
ANAALTCERHER I gOL, K

WEREZEL, Kxmz s, chik/r

kA A THET S, 78 ek adhbg

TRMEL, EBRK=2 - VCEETD, &

380 30 360 HToe, Mo+ s, 52/ ~-17T
AME ERGR. AU 18°C OEEERE L B,

Fig. 3. Ultra-violet spectrum of synthesised
fraxinol acetate in ethanol. INE 06¢g,

—logT

1

1
240
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L

1 L L 1 . L L ¢ I 1 ) L X
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
=1
cm

Fig. 4. Infra-red spectrum of synthesised fraxinol acetate.

FgBKgﬁ7a#y/—»7t7—b@%ﬂﬁ&ﬂx&abwﬁﬂﬁx&arM
K% Fig. 4 CHIMEBI A7 b &7 LT, Fig. 4 ® 3400 cm™ 3T O RUUL K-
Y BALDOTHBC & sample DEIIC L o THRIAHB LI 00T -1,

IIl. BR&EIUEER

1. HYEOER
A S92V UERKE
1. 75% v 7 — s (Fraxinol: #if [A]
1-i. fbmteE
5 LTRSS L EL R DR [Al 1L, 427 — A TEEREVET L, REAR
ESRE LAY, Fok=s/ — A CHEERT 5 & BetRE & 7o 7o, AL 172~
173°C TH 5, BWALETHOT L 2 — ABREC X B RIGEFBETH 5, T.LC LTHEN
@5 vIERHBTL L, HACRAETS, TVE=THRICHRD L, REACEES
T35, ML, TLC. ETo 7 VibAA 7y = BB THA, 50% HBELHESEL,
105°C T 10 SmET % L EHE L D,
TESWE  C: 5924%, H: 4.46%
B % fi CyHwOs LT C: 5964%, H: 450%
1-i. & # & \
a) 7FLBEEME
B [A] % 50mg b, ZHIC5~6EOBKE Y v v & EKEIY L, —BRE
%, BET, APCETTsL, ABLTHBEAELS, ShE#EL, 743 —Anb
ﬁ%ﬁ?b&éé%%&ﬁtoﬂﬁu1m~mr0f@otoﬁm%:ﬁmiéﬁmm@
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HTHB, GR7IF Y/ ~AT T~ LOBBRBRCKVCTRMERETIIRD bR h
2712,
JCHE T I E C: 58.89%, H: 4.46%
B & E CisHpOg & LT C: 59.09%, H: 454%
b) AFAFHEE
R [AlS0mg #=—F A EMnL, =tey 2F A REY 50% KLy V) v o5
BRCHGBLTELDBC T/ A2 Y D=2~T AERENL C—RBET 5, =~ 7 A %%
Licdh L BEAOREMMFTH L TWBER, chiy 24/ —ATHELL, Atk @
M T4~T75°C %151, BALE ZHRISXBHTH %,
TESME C: 6238%, H: 512%
B @ fH CpHpOs &LT C: 6201%, H: 512%
1-ii. 72 mr—= 257 4 —HYER
BB/ 574~ LB TITFY —AOERTOWTIE, Tablelicx &
T L,

Table 1. Ry values and colour reactions of fraxinol
and its derivatives on T.L.C.

Diazotised Under U. V. lamp
Rf value F€C13 Sulfal:lélic 50% HQSO4 Visible NH3
aci
Fraxinol [A] 0.53 rg;i;lvivs;l vellow yellow yellow fgj‘}:‘?
[A] acetate 0.63 none none yellow yellow violet
[Sg?tieesti:gi 0.64 none none yellow yellow violet
[A] methyl ether 0.68 none none yellow violet violet

Wako silicagel : water (1:1) 300 g, 30 minutes 105°C dried.

Mobil phase; toluene: formic acid; ethyl formate (5:1: 4).

1-iv. WIRARZ +

a) FIARBIRANZ b .

FigbW73%v/ —ABIVZOFEHMELTANY 7 b ZRICEABBRINLA 2
PARER LI, ZhbOBIHEEE, R b0 s <) VBERIT KT 5 EMR R A
R VAOMRERE L UBRAT IR I -T, HLREOERLWETH S, Fig. 6
D OEREFIALKE, 7<) YEHEAOBRIUL 270 my, 312mp WRINE L H, HE
RUOEEE ORINH % first primary band, & & il O K5 E © BINFF % secondary
band LY, ZhbuxXvEvyD 200mp 3L 240~260 mp ORILE DO 7 P Licd
D, Fi, 230my HECHHI D RINE % second primary band & Y, _"vEvoD
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180mpy DERD Y7 b LIcbDEER, &A4DFEFBTOVTEEL T 5,

i“i8.5 DRBTRLIEDNT 5% >/ — L TH B, 232mp O Anex (X, 5,6 FLICKEE
ENE AP F o BeBT27 <) YHBECHECELABRTHY, <v£vo 180
my @ band @ 7 + L7z second primary band T#H %, 310 mg, 345 mp O Amag 12-O0s
T, WHEDOPFEROKA 111 (Table 4 B]) TH B = L H+ 5, first primary band 3s L
secondary band TH B L EZBR B, ZD5H 345my ORILL, 6 fLC KBEERIL £
FONBEELO7 <) VEBKICAEL B RINEIC KL, 310mp ORPLL 5,7 D2 b ¥
. ¥ 7 =Y v first primary band iIZEVRIL E Ex B L, ThALEBELT, 5,7 & 4

—logT

@ Fraxinol [A]

@ [A] in alkali (C.IN NaoH)
® [A] acetate

X 1 1 1 \ . - 1 -
240 280 320 360 400
A mpy

Fig. 5. Ultra-violet spectra of fraxinol [A] and its derivatives in ethanol.

—log Tl —|ogT“_'- A

1) 5-substituted coumarin

2) 6-substituted coumarin

3) 7-substituted coumarin

4

5) 5, 7-disubstituted coumarin

(
(
(
(
(
{

)
)
)
} 6,7-disubstituted coumarin
)
)

6) 7,8-disubstituted coumarin

coumarin
---------- hydroxy coumarin
~—-—-—— methoxy coumarin

—--—emn qcetyl coumarin

1 1 1 1 L A
220 260 300 340 220 260 300 340
A my A my

Fig. 6. Ultra-violet spectra of coumarin derivatives (NAKABAYASHI et al.).
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Table 4. Resalts of ultra-violet absorption spectra of fraxinol,
fraxetin and their derivatives

1st prim. band

[ TR ] e

| Amax M | Amax MY | Amax My Amax Mg (°C)

Fraxinol [A] ‘ 232 258 310 40 345 111 173
[A] in alkali** 258 — 328 58 (18) | 391 (46) 131 -
[A] acetate ! — 245, 250 320 50 — — 140
[A] methyl ether . — 244, 253 323 53 — — 74
Fraxetin [B] ) — 255 - — 344 — 229
[B] in alkali** — 280 — — 407 - —
[B] acetate S 226 — 281 11 340 1.20 193
[B] methyl ether 230 — 291 22 339 1.16 102

*  Proportion of Zsec. to A1sr. ** Alkali; 0.1 N NaOH.
% Shift from coumarin’s absorption.
P V6 FrFVIRYV(TTFY) —N) bi@@%f;fmﬁﬁfgé RIS,

R CRLEHBII 75>/ —LD7A»YVICI5Y7 P LERKTH D, T
7o b BB T 220 my @ second primary band 23 260 mp 7 F L, BMEE N KE L i
S TWBA, 345 mp O 7 b Ui 391 me ORKEIMD 7 ~ v v HEEKk (Fig. 10, 14 &
B) offickE b, ZhuE, 6 MICBRLLKBEL, <) vORBEE~OF
ERRLPICZECFERELTW2h0LEL bR,

77— PORINARZ b M —FH#EBRTRLIE, 75F Y/~ VORI TH- I
310 my & 345 mp O ORI 320 mp W@l& LTV %, 6 (LOKBED T £+ 11k
ZXoT, 6 LOEENREL/D, 5,7 42 rF 7<) VOBRIREDLDIEL ol
LE2bhs (Fig. 6 &),

AFAZ—~TFTADRIMBIILL 725~ rOBEGELFAUCHMEELD, 7TAHVITX
HY7 MR WO T, FBEX AFAELT VB ENGE, 72T — FPOBELELHEC6
OKBEOHENIL KD, 5T A VFY 7 =) YORIMBIZIE Ies TV 5,

b) HRABBILANZ b

TRV~ L EFOFEEDOHFABRBI AR A K% Fig. 7, 8 5 X9 KRL
1o 75F 2/ —ADALE=ALDORINT 160 cm izhyh, Zhik, 7=V vEod D
DAL B =L ORI KA 172dem™ THAZ EnBIENRD E, 27 BEREE~>7 b
LT3, ChitBE#R#EC IS 7 <) vEoRkBEB~DFECL, EEILE=ALLL
TIVRERER RN TS EELONE, AFAFEETE 1710cm™,, 75 L FHH
T 175 cem ™ Lich, WEC 7<) VED L DDORIULBIESV T 5, UL,
BHEED o, p-BHAZIR DA X X DIES OH>OCH;>CH,>0COCH; DBV T 5
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1 1 1 1 I 1 L H H — 1 I 1
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ﬂ‘ﬁl

Fig. 7. Infra-red spectrum of fraxinol {crystal [A]).

L L t L L 1 L I 1 1 )
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
Cﬂil

Fig. 8. Infra-red spectrum of fraxinol acetate.

WW

| 1 L ! ! | 1 L NN ) 1
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600

Fig. 9. Infra-red spectrum of fraxinol methy! ether.
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fehtEZbBND, ZOBERITEARBNARZ AR ETHABEREOHBICI L Y7 b
OBFICHEIL T3, 1630 ecm™1~1600 cm ' i TORIUE, 7=V vERO=FV
VOLEESTCLIARINE B b0, BHED ve-c 73 1660cm~1640cm™! TH B Z &
NS L, CTRLEERFERA~ Y7 PLTuEAZE s <) vORREEC L - T
2FV vD C=C HEEVEBEEEAHF O S 10T red shift Lizb D LEZ Hbh Y, BH
B LBy 7 roB i, BREOMEBELEELC L > THBBE~NOEEXIIPELL
THEUDLDOEEPRS, 75% v/ —AFEADOTHEA, 1680 cm™! fFEiCdH - 1o
RV VORI, 1o X h EBPbhTuRVWECO LT, B#Eo MPHRICL -
TRV EVBOBIRDS, voee DBRIVEBIZL > 7 P LEbDEELLRD, 7=/ — MK
BEE DRI, vom 75 3320ecm™), voo M 1270 em L iz BA, 2 F a4k, 7eF AT
Lo TonORIEERL, 7eF AHEE TR, Fw 175em™ 87 2 FAED B
A=A I a®IRE, 1250em 1~1210cm ™' 27 5 — F BINENE L HICH T 2 F
MELTeZ EVBRTRI NS,
2. 7 5% wF v (Fraxetin: #5454 [B])
2-i. fbEAIHE
R Bl A2/ —AhbBEERTLE, ®GY VARERE), #iE 230~
232°C TH o 12, WLHEZH T L 2 —AEW L ORI /RETH S, TLC. TR
5 v 7EBET D LBRIGEVCEXREARL, TvEe=T7EICHMAR D L BRACELT
B, U7 VLALT 7 = AEETHEE, 50% HELEEE 105°C T 10 SHIMBT D LEK
b, EhEOEMCI VRLSETEZRV,
TESVHE  C: 5769%, H: 3.85%
B % fi  CueHgOs &1LT C: 57.79%, H: 4.03%
2-ii. % #E f
a) 7 rwFLEE A
Bl #50mg &b, ZhieBikey oy, ®KERY 5~6Gmz, —KBET
B I LIckERAYEAL, X <KET 2, BEsHRE, @A 192~194°C tho7e, B
L3 SRS TH - 1o,
TR VTE C: 5889%, H: 4.46%
B & O CuHpOs LT C: 5909%, H: 445%
b) < F APk
W (Bl %% 30mg &b, o7V A2 VTEBRCI ) 27 0bT5, —EKER, 7T
M sEastiRir 22 7 — L CHEERL, BUE 102°C ofsRx B, BIE Z8KIG
HEETH - 1o, BERO 2 F A FEAL OB X VBEART 2R,
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TESVME C: 6117%, H: 503%
B % ff CpH,O, L LT C: 6101%, H: 512%
2-iii. 7 m< kST 4 %R

753%wFV[BlOsrr< 57 4 —imonTiE, TLC. 12 Table 21z, PPC. ©
DTk Table 3 2= L 7z,

Table 2. Ry values and colour reactions of fraxetin
and its derivatives on T.L.C.

T~ Ry value | FeCly | omsite |509 8O, oot
"‘*'—\,\ acid Visible NH;
Fraxetin [B] 0.32 green vellow yellow green dark green
[B] acetate 0.60 none none yellow violet light violet
[B] methyl ether 0.73 none none yellow violet light violet

Wako silicagel : water (1:1) 300 z, 30 minutes 105°C dried.
Mobil phase; toluene: formic acid: ethyl formate (5:1:4).

Table 3. Ry values and colour reactions of fraxetin
and its methyl ether on P.P.C.

T 2 | FeCl Diazotised Under U.V. lamp
. e e ili ..
— r valu 3 Sullf;r(lilhc Visible NH;
Fraxetin [B] 0.69 green yellow green dark green
(0.08)
[B] methyl ether 0.80 none none violet light violet
(0.67)

Paper; Toyo filter paper No. 51.
Mobil phase {n-but'hanol: a.cetic acid: water (4 ;.1 5. o
(); xylene: methylethylketone: formamide (100: 100 : 4).
2-iv. RIRARZ r
a) FIHEBRIA=R27 b

73F¥eFVELOFEEE, KIOTA»Y) O1NNaOH) ik 2> 7 b LicHiigs
Fig. 100 @R L, ERN7 5% v+ VORI TH DY, Adnex 22 344 mp TH b, first
primary band & secondary band |Zfi& LT\ 5, Fig. 6 TRk LT, 6 A b2 <y v
HBHWL, 7,8 P~ FuF 7= v secondary band iZ3f\ 43, first primary band
CHATDRIDE T T2 DO0EHM TH 5, 255 mp ORI BEE DO K & X
/B partial absorption & Bl 5,

TAAVREST3M4my O Anex (2 407Tmp T 7 LTS, 7 (S8 0 KES
ENHDHEEE, 7 A4HhVik Tsecondary band 23 400 mp Jf{ ~v 7 v+ 525, =
RITRP 7~ ) vORBBECRIFE T A2METHY, KBEDOA+ Vit -T
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YT ITELDEEZBRD,

77— PORINHBRII—EHERTORLELDOTHBHA, THOKBREDT ¢+ 11k
12X »C, first primary band 137 ~ V) VEAEDORINC Kt H 280mp & 7nh, 340mp
D Amax X 6 LD A PV ABEC L BLDEEL BRD,

AFLz~FTAORINMBIE T SR TR LY, AFLBEEOFNT «FLHFE
BFLOLEEE~>7 L 292my i first primary band 234 U Tk b, i, B
1% o, p-BEHEDOAE XA, OH>OCH>CH,>0COCH, DIETHB = L5 b 5
£ NN

MFEFCILB L T 5 DT 230 mp AHTIC second primary band Mg U H 2
ETHD, “hix, TRDOKBELRT LA LIE ZWC 6-2 b YO FENE TS D
DEEZLND,

—log T|

(@) Fraxetin [B]

SN @ @ (8] in alkali (0.IN NaOH)
o ‘\(‘/ @ [B] methyl ether
g \‘. (€3] [B] acetate

T40 380 320 TRV T
Fig. 10. Ultra-violet spectra of fraxetin [B] and its derivatives
in ethanol.
b) FIMHRBIR A7 P
7S5FbF VEFOFEROFMERN AN, P LR%w Fig. 11, 12 8 X O 13 R/ L
too AAE=ALORIL, 160cm ' 2Hbh, AFL=x=—F ATk 1715em™, 77
~ P TIE 1738 em 2 h B, TETF — FOBERE, TEFARKC L ARNNAT OGN
1785 cm™ & 1765 em P KTV 3, 75 FFVOBERIX 7Ty /  —LDOBELR
b, FOFEMEC Lok X 1610~1630 cm™! DFIRIC A F L ¥V D vo_e DRILHYx {
b, MT_VEVYEORIEI (1567 cm 1~1576 cm™Y) D&, T3, Zhit7 5+
V- NBEEOHELENTARDE, IHHRBHEELL IR R T Db =Fr
VOZEBEEENEE S LDEREERC 7 P L DEEXLBRS, 7T FwFV
DRBEOBIUE 3320em™ T, 7T v/ —a X ) bEBEEMCH T5, Z ORILX
WTROFEGOL X HHERL, F 2 bx oAl 7eF L EOREAB LR T
50T, AFAfL, TEFALIRTHDZ E2RET,
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1 1 1 i L L L 1 1 L 1 L
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
o

Fig. 11. Infra-red spectrum of fraxetin (crystal [B]).

1 L H 1 I L 1 1 1 1 i i
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
em?

Fig. 12. Infra-red spectrum of fraxetin acetate.

1 ! 1 L L L 3 1 L L 1 1
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
cm

Fig. 13. Infra-red spectrum of fraxetin dimethyl ether.
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3. = A7V Fv (Aesculetin) & = A7 VY v (Aesculin)®

ZARIVFV, 2 AZ Y VEOWTL, BEINLhTe, FRrxbIT7 70—
CREEh, TLC. XU PPC. DfER% Table5 it &b TRLI, A#y b1,
UNREFNFR=AILVFY, = A7 Y VICHEYTEARy FEfeos T,

FLRBEOLD BABRBIAL27 A X% Fig. 14 B XL ORARBRIARS LK%
Fig. 15, 16 = #3 7-,

Fig. 4 CRINB DL, =AIVFVDOTAH Y7 FRTHY, secondary band
MN420mp FTY7 FLTW5,

Table 5. Ry values of aesculetin, aesculin and their
derivatives on T.L.C. and P.P.C.

T TLC. P'P'C' Colour reaction

| sGur | BAW. | G-I FeCls

Aesculetin 0.33 0.80 0.06 green

Spot 1 0.34 0.79 0.06 green

Aesculetin :

methyl ether — 0.84 0.59 none

Aesculin 0.00 0.49 ‘ 0.00 green

Spot 1II 0.00 0.48 ‘ 0.00 green

Paper; Toyo filter paper No. 51.

Mobil phase; SG-III; toluene: formic acid: ethyl formate (5:1:4)
B.A'W.; n-buthanol: acetic acid: water (4:1:5)
G-II; xylene: methylethylketone: formamide (100:
100 : 4).

—logT

(@ Aesculetin

@ Aesculetin in alkali (0.IN NaOH)
® Aesculetin dimethyl ether

@ Aesculin

® Aesculin in alkali (0.IN NaOH)

1 1 i 1 1 [l 1 1 1 1 1
240 280 320 360 400 440
A mpg
Fig. 14. Ultra-violet spectra of aesculetin, aesculetin
dimethyl ether and aesculin in ethanol.
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1 1 1 € 1 i 1 1 1 [ |
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 6(‘30
om’

Fig. 15. Infra-red spectrum of aesculetin.

L 1L | L 1 | ) L ! L 1
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
cm’

Fig. 16. Infra-red spectrum of aesculetin dimethyl ether.

=R ) VOBFIEEE L TV Dbz A2V F VIR EY 7 LW, T
DKBENBEHETHEDOTA0my TTY 7 b, D T-~1 Fr* o<y viRABRE
VI PLTWBH I ERbnD,

Fig b BIVPI6 T =RI2 v+ VEFDAFVEEEOFRNBRINARZ FAEFEL
oo ZAZVFVEDLDE, A bFVABRY L VOTEEORIILIT T2 7 — 0,
7IREFVRERD LB, TWE, AR AORIUL 1670cm™! T, 7=V v
D 1724 ecm™ ITHARD & 54em™ 4 red shift L€\ 2 2%, »9A5EE4A&TIE 1710 cm!
Lo Tnd, = A2 VFVDOBERTIE, AFMELTY vo=e &XVEVEDORINILA
ALBbNRTED, 752/ —A, 753FFVOBREEROTWHA, ZhLEHRE
DUBCEEZL53h2L0LBbhs, KEBEEORKILA 3330 cm ™ & 3200 cm~! iz =D
HTW52, 2FAECl o TIABLIREREL, 1250~1010cm 1T 2 F % > A EDORIY
HHbh T3,



Table 11. Resu]té of infra-red spectra of fraxinol, fraxetin, aesculetin and their derivatives

I o3
yC-H Ne=o | Se=c{ §C-H 0 Ne=cd
¢_OH R R (C:O (OH_ O—C—CH;;
cry cn,| O, [aceyl b td L CHs, (CH) CHy) M el R /® o
» "% | CHj |group| (i |1 | 3’ group |/ NH
‘ H Hj
. 2990, 2950, 1550 | 1480, 1470, 1380, | 1440 | 1080 960, 885, 820,
Faxinol [A] 3220 000 2850 | . — | 1690 | 1620 | 1200 | 110" 1148, 1315, 1320 | 1020 | 1270 — 930 700,
o 1450, 1415, 1385
: 2095, 2950, 1530 | 1310, 1250, 1220 | 1460 | 1021 960, 860, 822,
[A] methyl ether | —* logo, 2850 | — | 1716 | 1630 | 1500 | 1200,1182,1151 | 1360 | 1250 | - 930 755,
1105, 1120,
: 1495, 1425, 1380 | 1470
2695, 2955 » 1425, 1085 1250 960, 900, 855,
[A] acetate o, 0 | 2850 | 1765 1715 | 1614 | 1600 | 1360, 1180,1140 | 140 | 1550 | — 10 B0 o e
1480, 1420, 1390 1320
Fraxetin [B] 3320 |2090~2950) 2850 | — | 1690 | 1611 | 1280 | 1300, 1190, 1200 1550 | 1085 | 1275 — 930 B30, 520, 830
1160, 1120, 1025 | 1160 - 730,
1493, 1405, 1443 (
1420, 1220, 1290 | 1455 | 1045 866 (850), 780,
[B] methyl ether | —*+2090~2950 2850 | — | 1715 | 1600 | 1567 | 1370’ 1085, [180 | 1345 | 1240 | — — 920 o
1125,
1412, 1370, 1300
» 1370, 1455 900, 880, 855
1785 1576 | 1270, 1200, 1185 1030 1200 , 880, 855,
[B] acetate —*+{2990~2960| 2850 | 170 | 1735 1576 | 1270, 1200 1o [ 1345 | 100 — | TRy 940  [820,800,760,
1455 740
1010,
Aesculetin [L] | 3330 lo90,2060 | | — | 1670 | 1620 | 1970 1465 1450 Coed| 945 880, 850, 820,
es 3200 ’ (1610)} 1560 ’ (1200) 740
1440, 1425, 1385 1251
[L] methyl ether | —*+2990,2360 | 2850 | | 1710 | 1615 | 1570 | 1280,1205,1175 | 1460 | 1030 | — | —— 930 870,822, 740,
2930, 2900 | (2830) 1440, 1100, 1010

Measured in KBr tablet, *

3350 cm—! (phenolic ?)

#% 3490 cm-1 (H,0).

061

BHEAWEIELELY BRI

21¥ 90 E
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FABBIROZR% Table 11 12 % L TR LT,
B Zzofonitay
1. B-v F A5 »~ L (B-Sitosterol: 55 [H)
Kidh [HI L, BEO 257 - A BERHLBORI, BED 42/ — LB K> B
L, AU5BERAm=—7 L TAEL, Ali=—-7AABETXEHBL TAELSEHEY £
57 —AnLEHBLT, WA 139~140°C OEEHRALEL, O7 MEALT 7 =1
B, EAE_HKIGITVSh i &M, Liebermann-Burchard Rt fif—— i fa—
HFRENLE(LL, A7 e FROBHEPRL, TLC. LCHE - EE% 105°C ©5
GEMET 2L v I b RBORAREY TR T,
BEho - b A7 e — L L BERBY L CTREORETERED D Ich - 1,
TESHE  C: 8335%, H: 1205%
B % fE CyHuaO&LLT C: 899%, H: 1215%
1-i. 7 e+ L FBEEAE
#idh [H] 2% 50mg, ZhiZ 5~6 fEofiKe v o v, SKEAY AT, 7t50
bl —RHEE, BEOKEMZBE, VVvHAROBRNBIBZLTHETS, 7
A=A bEERL, BE 127~128°C oZASTREER B, ER L ORI X b als
BT - 1,
TEMWE  C: 8142%, H: 11.28%
B wm E  GCuHO, LT C: 8114%, H: 11.40%
1-i. HE/sz e~<= 2357 4 —
#& [H] o T.L.C. =2\~ T Table 6 iz x L7z,

Table 6. Ry values of S-sitosterol and its acetate on T.L.C.

Colour reaction
\ B.A. B.C. ISG-1I 50% H,SO, 105°C 10 min.

B-Sitosterol [H] 0.67 0.20 0.58 reddish pink
[H] acetate — — 0.71 reddish pink

Wako silica-gel: water (1:1) 300 g, 30 min. 105°C dried.
: B.A.; benzene: acetone (4:1).
Mobil phase; {B.C.; benzene: chloroform (4:1).
SG-III; toluene: formic acid: ethylformate (5:1:4).

1-iii. RAGERI AR b

Fig. 17 @ [H] DFMRBRINA <27 A RE R LT,

3420 cm~ T KEEEE ORI, 2850~2980 cm~l it T AF A, AFL v v C-H f
EIREYRIY, 1460, 1440 cm 112 6 C-H ZA&iES), 1380~1370 cm~! 1o =1z 5 hu 7= R
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1 ! 1 1 : 1 L ) 1 1 1 1
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600

Fig. 17. Infra-red spectra of B-sitosterol (crystal [H])
and its acetate.

X, 47 7 e EABEORIN, 1050~1060 cm ™ i3 7 L = — A MKEBEEOBRINAH B, T
25— FOFABRILALZ P AREED Lo TH B, KBEOBRNRLLD, #
7212 1730 cm I A A A = AEORIY, 1260cm N IZ T v F AR L B AT A DRI,
1040 cm ' i2i% v C-0-C 0B A Hbh, KBEILT7 vF 1L T35 2L T
2. vC-H, 6CH, 4V 7a it BRINIEDE 2L,

2. a7 (Succinic acid : #dh [D])

fih [D] ik, @S 189~190°C mEEStRATH D, KITHBE, 7rz—n, T b
V,=2—FLCHETH B, ©7 VAL T 7 = A8, BLE TS, Liebermann-Bur-
chard Kt v+ h b ctdh 5,

Fig. 18 {25 & [D] OFSMERILA 27 + A% R L, 3100~2500 cm ™ & 23 T O
—EORINETL, BEDO AL AR VAKX ABENICBIRTH D, 1720~1690 cm ™ i
HAE=2AEORINTH D2, BOFBEL 1720cm™ ORIMUL 2BECESC LD LEX
bhB, #H-T, 920cm! ORIUL 2 BED DL BHEICOWTD OH EZOHEIMNMRENC X
%% DTHbH, 1420, 1300, 1200 cm~! ORINFHITHNEAIREIC L 5L D&, C-O i
BENWC L BN EN Ay TV v LEcbDOR LB EBbNA, CH, oBIXE LT, 1170
cml, 800cm™ OWRNMAELZ BB, VEVECBRIELRLRIWZ LD, IR
DHINEVENRELONEN, BENHDIL, a7, BBICEL, FAERRAZ b
AR BIL, CH, DBIARDEREDT, a~7BC Xm0 EBbhi, B,
a7 BOFRABEIRAR2 A E G D]l 0b 0L B LCER, =~ 7RC—KT
BT ENT T, REBMICEHEEETERI L,

TLTEDHE C: 4058%, H: 500%
B % f CHO,+1LT C: 4068%, H: 508%
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11 1 - . 1 1 1 i 1 ] 1
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
cm’

Fig. 18. Infra-red spectrum of succinic acid (crystal [D]).

LAEDS, #a DIk~ rBEBR LI,

3. = v =} —n (Mannitol: £ ((M]

L IMLE, AR A4 — A LR E VT T 288G TH S, BKRT L
2 - L CEERTSE, B 166°C ofnfgtiRiiEicd, KCHE, EBK=x/ 1%
W, AR —NA, T FVERBTH S,

WAL T BRIE, U7 VIbAL T 7 = LB, Liebermann-Burchard G X T
THotz, UEOEHRBYID, 7=/ —n, b LIZAT v FROYETILIRL,

3-i. 7 eF A FEEE

Ml % 50mg &b, BiKe Vv EKERE BRI, 54BN 5
i, —WKEE, BEREBCAEYEEL, BKk=5%/ -~ CEETH, GHTH LM
AT T 5, Bl 121°C Th - 7o,

3. FABBRIR A7 b

Fig.19, 20 i [M] £ # D7 v 7 — F DFRMFERIR AR 27 P A RETLTS

Ml DA=7 +AKAESE, 3300 cm™ v kEEZ 1100, 1030 em ™ i, XY 74— =
AMEEETDEBHhAAREABNATAS D, 2940cm™?, 1460 cm™!, 1340cm™'iC £
FUY, AFVORNNHDDORT, HAE=A, 72/ AL LBRIFILRL g,
HYTAa—AOFELT, =V=r—A0 14 v b= A"ERE LU THRMARBRIRA N
Pk kB e 1030em™Y, 1100 cm™ © 2 AR OWIILEd Ml —3 L, #& Ml oFY
73— AMEARBEAT S, ORI oL T, BREBCETOE ST, 1/ ¥
b AZiE, 1120cm!, 1150 em 1 i 2R DBRINARL B2, Zhid<v= b — ARk
S MIEESREVWEDTH D, 1/~ F—LOBRBECHRTLLOTHE LEX
LB LZAND, KBEOEARBOBRM THA 5, (Fig. 21 BH,)
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7T — bOFKEALs AKX (Fig. 20) 1 X hiE, 3300cm! oKEEE L, 1120
cm™, 1030ecm ' D2 AD T A2 — A DR e, FoL 1740 em T AL E =0
EOBIL, 1230cm~1250cm™ 127 7 —~ FRIFESA T, CH, ORI E & biTHiic
1z CH; ORI 1330 cm ™ (4 U T B,

D757~ O IR KE, EBRO7 27— D IR HE3EE—~FKL, £2T
Ml E=vatb—sn, Ml 77 —té=v=tr—AT7+15— bORBABL T E
A, BEOHETIEDL R I,

TESE M)  C: 39656%, H: 764%

B % ff CHuO:1LT C: 3956%, H: 7.75%

TESWEM] 77—+ C: 4929%, H: 688%

B o# O  CeHyOu & LT C: 4931%, H: 691%
DEnb#ER M #~v=t—1 BRI

L L 1 1 I L 1 L 1 1
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 8(|)O 600

Fig. 19. Infra-red spectrum of mannitol (crystal [M]).

1 1 ! H 1 L 1 L I 1 |
3600 3200 2800 2400 2000 . 1800 1600 1400 1200 1000 800 600

Fig. 20. Infra-red spectrum of mannitol acetate.
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2. XHEEYR

BES, BEEIhAHCX, EaeLTIClL, [El, 5XO[F], B: LT
® & [C] &ndhB, ZhbieonTik, BRHCIRr- eI lbd - T, REIEE
BEE T2 lsh o1y, SFiE, 7e< b 23574 —, BRINHKELR S WL onBHR
foF ~ & —HBHETRT,

1. &% &IC]

R ICl R EREORKRE LTELR, BiAIL 204~205°C, BILHE ZgMISE, &
gtv, TLC. k, 50% Wi #MEE L, 105°C < 10 HREmET % L kEAar R L1, ¥
TUEANT 7 2 ABRIC X - THE, BAET v IREIC I > TREDEELFE LT

TCFE B C: 6086%, H: 47%
OREREEECI DT e F AT B E, BS 191~195°C o P ffhdn & oo T,
TESVE C: 5945%, H: 466%

HERICl KLV FDT €7 — +td TLC. T X %%8% Table 7 iZix L1, X, #4
WIBIL A7+ Ao Tk Fig. 21, FAERBRILA 27 b DTk Fig. 22, Fig. 23
R LT,

Table 7. Ry values of crystal [C] and its acetate on T.L.C.

\‘ Ry value FeCl; Diszoticed | 509 HsS04 Under, ¥ lamp
acid Visible NH;
Crystal [C] 0.44 blackish green yellow violet violet light violet
[C] acetate 0.55 none — violet violet light violet

Wako silica-gel: water (1:1) 300 #; 30 min. 105°C dried.
Mobil phase; toluene: formic acid: ethyl formate (5:1:4).

1 | 1 1 1 ! L 1 ! 1 1
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
om™

Fig. 21. Infra-red spectrum of innositol.
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—logT @ crystal [C]
\ ® (c) I alkali (0.IN NaCH)
@ [C] acetate

P
o N~
240 280 320 360 400
A my

Fig. 22. Ultra-violet spectra of crystal [C]b and its acetate in ethonol.

1 1 ] 1 I 1 1 1 1 1 A
3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
em’!

Fig. 23. Infra-red spectrum of crystal [C].

1 1 I 1 | 1 | 1 | 1 1
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Fig. 24. Infra-red spectrum of [C] acetate.
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Table 8. Ry values of fraction on P.P.C.
R ) FeCl Diazoti;;gd AP Under U. V. lamp
\ r value eCl; sulfanilic H.P. Visible NH;
acid
Spot 1 0.63 none yellow y(e)lrlé)rxl);i:h violet pale violet
Spot 1T 0.78 none yellow yellow violet violet
yellowish yellowish .
Spot III 0.92 green orange orange green light green
* AH.P.; aniline hydrogen phthalate

Paper; Toyo filter paper No. 51.
Mobil phase; P-I; n-buthanol: benzene: water: pyridine (10:2:5:5).

A= e 574 —THREL, 7ra—A0EEYRED, §£-T @ iz [A], [B]
DOEBEENTFETDZ LR HEZNS,

[B] oftBEMAIL 7 5+ o v (Fraxin) TH 5 73,
[A] DECBEAT £ 27 HIRCEL e it <, BRI SWLTEHEL TR,

@ DRN—R—ye< T 7 4 —DOFEFCOT Table 8 IR L1,
3. 75 7vav[C]

7527 vav[Clix Table9 D @ iC@4UT 5757 va vThsb, BILETBRKE
B, BARS v TR, C, AV v eR, TyEe=TRIKCHRS L EREICEL

T%, TLC. £ 50% Mii% "% L, 105°C 10 pRm#h3 5 &, HECE2E L1, B85
WX A2 7 b X% Fig. 256 R L7,

—log T

@ Fraction [C”)
@ [¢) in alkali (0.IN NaOH)

240 280 320

|O\
ZEN
Ultra-violet spectra of fraction [C’] in ethanol.

360 400
Fig. 25.

4. g [E], [F]

HWRIEL [Fla< BB THE-DBEONEILIIT LI, ok, #d& [Flcow

TEHHFENMERILA R P 7= ) ~ A EWE L

ZEABRRE I,
5. Bp=—7 Aymitidy
%7527vavoTLC. £o R fi, 2EKE (TLC. k) X0 UV. 2A=7 +a

DFERICOWT Table 9k iz, 7=/ —AEbEHERLRIHEN IV E
‘ih’th‘%\: &i]‘;%") 7L:-o
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Table 9. Ry values by T.L.C. and ultra-violet spectra of each
fraction of ether extractives of the bark
Under U. V. lamp U. V. absorption Phenol
Ry val .. 50% H,S0 enolic
s vaiue szxble NH3 % z 4 Amax inlglﬁixali noties
. reddish
(©) 0.90 pink orange — — — —
pinkish pinkish 255, 262, o

® 0.78 orange green dark 269, 319, ?
® 0.70 — — pale yellow —— -— —
@ 0.61 y. brown r:ﬁii;l; y. brown | 311,340, i?§:326’ (fraxinol)
® 0.55 blue light blue yellow 282, 254, 295, *
® 0.52 dark violet violet yellow — — —
@ 0.50 violet light violet yellow (258)9; 328 347 *
o 0.44 orange light green violet 286, 342, 406, (fraction C’)
® 0.38 dark dark dark 282,342, — *
0.33 pale blue blue yellow 287,342, 400, *
@ 0.29 pale blue | dark green yvellow 258,344, | 272,400, (fraxetin)
() 0.16 — — yellow 279 — *
*  Phenolic compound. ** (s): shoulder.

IV. ZF¥ECHEITIBRE
(Fraxinus Sieboldiana BL. var. serrata NAKAI)

FARY 2 BoEB, IEEFECBETAVYF A2, RV EIRTWE7 FF %
FV, TAIVFVEBLIVP=AZ VVOREXRD D Z LAHEFKCLHI, HEERFEL

Table 10. Ry values of the ether extractives of the bark of Aodamo,
Fraxinus Sieboldiana BL var. serrata NAKAI on T.L.C.
Aodamo Undlzrml_g. v. sull?iiizi(l)itészgi d FeCl; Aesculin Aaesculetin Fraxinol

0.02 blueish green| y. brown green | 0.02 (green)*

0.21 blue yellow green 0.22 (green)*

0.31 violet yellow —

0.41 green yellow —

. o o o 0.53 (reddish*
brown)

0.59 red yellow —

0.69 red yellow —

0.80 red yellow —

Wako silica-gel: water (1:1) 300, 30 min. 105°C dried.
Mobil phase; toluene: formic acid: ethyl formate (5:1:4),
*  Colour reaction with FeCls.
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PIAETEFEE % L7 <~V vBEKOEE TIR UL R WTHA S EEL TN, 75+
V= MRAETEREO Y F A2 R LS ER TV A I EAMEI R TW AR T E
Vo I THROID, HATEFECETS 74 £2iconT, MRS TR TE7 5
FU)—ADERYBE L, FO=—FARRERCOWTOEB 70 b 257 4 —D
#5 8 % Table 10 2R U 1z,

BEB7ax 574 —DER, 753F v —AEITNR TRV ENT T, F
DT+ X 2D =—F AABHECIE, YFF2QEBbhiuiRkADEEEYETH AR
vy MRBHLONEBERITH - T,

V. &

il

TFE X eDBENLBBIRILEML, 75F> /) ~L, 7F5FEFV, - A
Fr—A,wv=t—n, a8 TLC, PPC. THAILLKFII=AZVF Y, =
A7V VTH D, KRERWHEL, 7=/ -2 HEWERLRB/EMHICL, 7527 2y
[C, BIv7voxv/—LEBEETHY, 7=/ A0 bDE LTEER [El, [F]
THbH, chbik, WThIBE TH - LhdHERITE - Thioly,

BEC bRk, GHT XY 2 BOBERBRS EBRELCHER, HETEFRCX
TZAIZVFYV, 2 A YVVYH, W7 SFrFv, TIFOUVREEFRTNT, HHER
BIREEEFE LT3, fEEFFECRNDED 7 <) vBEERISTAT, Y552
TIFV) A, VAY, alAFRYY VFEVEELORT, MBRITEXREEE X
T\, R UMEBEIIRSMCRELRD, RKANTETHLE LTS,

AROELELDEBRTETIL, 752/ ~ADMMIZ75FwF v, = AT L F YV,
=AY VOFERXRD L LAHK, FOd, =AZVFY, =AZ VY, 7IF
eFVIEHEBCEEL, DEos =) vEBBEKOFECT L - UL, WMHEBOXFIIHL
BRiLD Tk d b ORRICE LT, ZOEEDOWTILER, HED LIEHLTVS
BYTH 5D,

LaL, fERDMRE, SEOKBROFERYHbE, HELTAS L, MERCIE
THERGE=AIVFV, 75FFVELTORBERTH- T, 755>/ —VILfIELE
FEOYF X = B0 HEEL, WEBOFBRS T, £2 T, TRAETEFHOBEF
AR 7 7% —APFELBROCONE SN EEDLLENRS D LEL, RETLFE
CBTA7H L 2DBRERTIR-T0, =& 7 —AHHEK, = —7AbRcowT, HE
2=t 737 4 — CREXRLLBEBRILDL, 75F v/ A OFEYEPFEE LED
I ERHEh ST, Fhill, sl i 7 A (HAERFE &v 75 = (ETERF
) LionTi, 73% v/ —Ad, HEORFOIERS (taxonomic tracer) 2785
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L DORRTELL,

L7L, COEROAT, BHBOXFXEET S - LXHETHY, hoMETEF
Hovry, ais, X, BAEFEO M FY anlf o TR0 MEH S L5
Bbhsd,

7=y vHEBRLUADILERHEL LT, BV PAT RN, 2R, TV =A%
HEHR Lic, B-v P AT m— LK EHRCHML T b, 2~ 7BLIRSHHLT
WCEPBEARLD IS & L THEEIRFIDHED v, PR Y aBRELEEINT
WBLDeDn, BFEENRD > THEEIRIL OB ORMAD S, L LERKOER
FHEC I HEKBEHRCE > T LE 5D RENEINTLES 2BV Bbh5, v
= b=, 34~ v, Fraxinus ornds L. LRI TCHBH 28, P2V a2 EBR
FEEhTwb o X, EELOFERICRWTL, YF& %, 7L 20MBE1HE
72T, A PRV aBoBERTsfiTAb0L Bbh b,

F o, RERHDEPE, BARBIRARZ banb s <) vEEkEBbhbit
BMLBENTVINHUEB TH - 1o, —BIC, HMEHPCXERRICEETTHILERTE
CEFRTVWEEETH D,

TAHEEEYFEELORBEC BT, TLC. E, 445 v 7T ToBBT Ih
X, =~ 7 ARBHTE, WEIRY BRI RSB TORICAZT L R,
#oT, PRV IBORFBOBKCOVT, FUBRETHETE HERCRT2HE
B OMRENL-ED L, HEOKHOL VLD WREELRATVWS LBbA, 48
ODRPECHRET LD TH B,

VI. #& E

Y 5 & € (Frazinus mandshurica RUPR. var. japonica MAXIM) (% € 7 + 1 $ (Olea-
ceae), +F VY aJ@& (Fraxinus) )&, HEICHE Sect. Fraxinuster =5 Ih T\ 5,
—%F, 7H &= (Fraxinus Siebrdiana BL. var. serrata NAKAI) (3 [FEHE B OB Sect.
Ornus Z@1 5,

YF X EDOBEREKB IR A& 7 ~ L T Ui, BERREIRCWER, &K
N 7 T2 ) =0, 75FEFY, BIV a8, 227 —-riEns, g-
YEATR—L, BRIV b —ATHE,

BBV IPATR—ABIO Y= b—A % 5H L cBEoMB LY BK 7 =<t
757 4 ~T2ARIVFVYEIV=A2 ) VERELR,

FRIZ, 7H & EDT7 A2 - At E, LERLFAL7 R~ 757 4 —CXDRE
DRER, = A7 VFVEBIV=RAZ ) vERER LI
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Y ek L7 4+ Feomtiyd, =—FAREBERE, =A/VFVYBIUT=AY
V) VEBGCTEREZE AR -TBAEERL, LARTAHFED= T AFEITICIE, KE
DEXAFTLWEIEEL T,

HRI b, rxY BOTHANEFHERB (Sect. Ornus) 1L, =AZVFV, 7% wF
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FIEHL TV D,
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Summary

Yachidamo, Fraxinus mandshurica RUPR. var japonica MAXIM. belongs to Family
Oleaceae and is divided into Fraxinus Sect. Fraxinaster. On the other hand, Aodamo,
Fraxinus Sieboldiana BL. var. serrata NAKAI is classified in Fraxinus Sect. Ornus of
the same Family.

The bark of Yachidamo was extracted with cold water and hot methanol. Frax-
inol, fraxetin and succinic acid were isolated from the cold water extractives as crystal,
and pB-sitosterol and mannito]l were separated from the methanolic extractives to

form crystalline material. Further, the alcoholic extractives contained two coumarins,
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aesculetin and aesculin, which were identified by means of paper partition and thin
layer chromatographic procedures.

The alcoholic extractives obtained from the bark of Aodamo was analysed by the
same chromatographic procedure and it indicated that its extractives contained aescu-
letin and aesculin, but fraxinol was not found.

Each ether soluble fraction of Yachidamo and Aodamo consisted of the different
components, except aesculetin and aesculin, and the later ether soluble fraction
especially had some compounds which were fluorescent to red under ultra-violet lamp.

It is already reported that aesculetin, aesculin and fraxetin were characteristic
found only in Fraxinus Sect. Oruus and were not contained in Fraxinus Sect.
Fraxinaster. In point of chemical plant taxomomy (Chemotaxonomy), Shimada as-
serted that the existence of these coumarin derivatives were useful for classification
of each section as a conclusive factor. It is, however, recognized that these
coumarins, aesculin and fraxetin as above mentioned are common constituents about
both sections.

It will be, therefore, impracticable for distinction between Sect. Ornus and Sect.
Fraxinaster by detection whether these compounds exist or not. On the contrary,
fraxinol is contained only in Yachidamo but is not found in Aodamo.

Finally, we would suggest a conclusion that, on the occation of classification
between Yachidamo and Aodamo, fraxinol is helpful as a taxonomic tracer rather
than the other coumarins.



