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H-F+ A\ 22(Peucedanum Japonicum Thunb.) fRES
Z.Coumarinh¥ 7 iff 75(2)

New Coumarin— Peucedanol Z &
BHOR R

EiLRSR HER LE(LBHRE

. P AZ: ; $EIPHE ( Peucedanum japonicum Thunb. VB A NS EAEFEANEY » RiE
Eﬁﬁk%ﬂ » HEBHE MR FTE EE o BEEM , HBAHEME ES60— 100247 » 4B &
S0 HEMBHEBZE [P -

| EERAIH > TR AN IR 2 2 BRI & > W8k bergapten™) » BRI Z
Tg8 , Rk hamaudol 2) » Bl —FE% coumarin » B BEH 4 khel lactone BE% > coumarin
BILNE & )2 45 & o 1% b 3C#T coumarin 7 4 / pencedanol (1) » A FHBE ( 6 — ( 2. 3—di-
’nroxy— 3—methylbutyl ) —7 —hydroxycoum-arin ) Z R EBREFGRINT o

. Peucedanol (1) >m.p. 174—175° » SEHREES » B C.. Hio ORI ( (@
1 +31.2°) FANBTREL G o MIEKERS HERWEH  BRER S - ZEBERZ
. Cl, SR ER M » {8 2millon ZX%EH phosphomolybdic acid — ammonia Sk 2B MER
u K S A% Phenol M2 T4 o UV spectra B umbelliferone &84 E 12 curve
IR spectra BTET % » lactone carbonyl » benzene #% o (1) Fl diazomethane met-
ylation 4= fm.p. 136 —137° Zmonomethylether C,;H,s Os (II) > (II) £& phenol %
$o R (1) Ba/KEERE » BSERSK acetylation > 8m.p.115—116° Z triacetate C,,
1,.0, (II)> A ETHEERDTA > B (1) Bumbelliferone &Y » WHEHFC, ZHIFH
RUISE L% —(F alcobol Mz WAKTEFE o B THRITHMM L& A2 HERE» I (1) =
01 methv!lether (I)FENalO, RHE » 8% acetone & m. p. 166—168° :C,; H;0 O, Z
i S M o AM)E A carbony | REEEIGEKIE » F Fehling IR AZEF(ERA » IR spec-
ra B , fh Angelica pubescens M2 %7 coumarin— angelol®  iCHETE: 7 FRFTIE 6 — £ or-
Wimethyl — 7 —methoxycoumarin (IV)—2K o SELHE R ER » BIZ R T o (1) #EN.10,
‘fH acetone f1ICHO- CH, - X4/ » J57% M (12 @I##8 % 2 » 3 - d ihydroxy - 3-meth-
dbuty] o 55— » ARMEA (V)EH > T (1)Z umbel liferone %23 6 (/A
BB RE (1) 21235 6— (2 » 3—d ihydroxy — 3 —methy lbutyl ) —7 —hydroxy-
dumarin o

'N.M.R. spectra 88 (1) 2 f#&E52 28 481C2.35K%3.74 Z doublet (Z1H.]J=
3 cps ) A coumarin % 4 #1 3~ proton » T2.45 % 3.03 Z singlet ( Z1H
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) =R para Iz A B proton © T6.72(2H) X5.73(1H) B+ LEABX & signals
CH,—~CH-OH > T8.37 Zsinglet (6H) 2BAIH# K%< CH, —C—CH, » B/ 0E 3@
WHEZ proton BT2. 126 broad Z signal o
HR > coumarin (V) AEEGRBSINIEEE B > Fi& silica gel column chromatogy
aphy GBI » ACBERESRES > m.p. 90 —96° > HEIE > interval TEEE /N > MK
BCe:H, O, o AREMEC (@) *8+35°)0(V) Al v ZZEEMRE( - BiEHH RS
angelic » tiglic #lacetic acid ; BB EFEYBm. p.166—167° > C,,Hi, 0, (Va
)Em.p.145—146° >C.H:s0, (Vb) —#HE o f-WEIE/ M » (Ta) e peuform
osin ffif§Z (+)—trans—ethylkhellactone 22 iR .NMR spectra—3 o i BB SR8 & R
TEECHE o AT #48 (Va ) £ (+) - trans- ethylkhel lactone(A) FIH A fE88> r acemic
£2 o fiblth anomalin f8E]Z (—) - trans- e thylkhellactone £ (AT ES&EAW > AZLESR
i m.p.166—167° > H (Va) B@l, MERTH LA EEBH (a) B (=) -
trans- e thylkhellactone o FEFFBEA (b) B (—)-cis- ethylkhellactone & H 74 fEkd
ZERFEREANIEZ (£)- cis- ethylkhellactone 562 —3» 7 (Va) & (Wb) BMEEZNE
BEERAREZEE o EB R MBI racemic LA o
i F3EA (V) B A peuformosin 82 khellactone 4% » #0382 BEFFIK diester 2

BAM o (V)Bacetic acidfIC, Z FHIAMME 1 2T #EK + /8 (+) - khellactone Flester &
BT E—E>» LDIEBPA(V) Bacetyl-angeloylkhellactone (Va) X acetyl-tigloylkhel-
lactone (Vb) ZiEA4 e (V) BILFFLEKZ tiglic acid & angelic acid 2[R EEW (is-
omer ) °©{H (V) 2 NMR spectra EH B tigloyl 2 olefineprotonfimethyl # » H sig-
nal f5 angeloyl X E AR ZIRE » Tl tiglic acid REHMEEZ o F (VHRAIDE
1> HEMLER (Ma) & (Ib) Z racemic 88 » Eit (Va) #1 (Vb) EFHMABN » EEK
MEERH R c RRABHMIK epimer ZEAY » BEFHASIL » BRAWHEL (Va) & (Vb
) fIREAEEA > RIREERIE o
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CHj H
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g O ) - CO-CHs
O_ g CO\C_ C/CHs (m h) (t) - cis
CHY  “H

" OB W 2

Peucedanum japonicurn Thunb. B2 B R E > 1R .

T EE A e A A IERE MIREM AS ZHBIR 2. 12Kg fiIE - A ether ( ZB)
-’ﬁ-i*ﬁf ) BUIEHE » 15 70ml ZFEBEMIRY » f petr.-ether RHERE » Bk S B
EtOH S B % ik fn il S 9 BA o B A silica gel column chromatography (n- hexa-
nl:AOE.(3:1)) 3%l bergapten » hamaudol » peucedanol (1) > it MEERA sil-
jca gel column chromatography{ n- hexane :AcOE:(3:1)] sl , E.OHE# & » e

» oumarin (V) °

Bergapten : i E«OH & i&as B stk isd » WE 120me

m.p. 187 —189° >Anal. Caled.C;.H,0,:C, 66.67;H, 3.73

' Found : Cl, 66~ 77w H B-48

IRspectra Bl hergapten i85 —3 » FEAER RIRRT M o

. Hamaudol : /i E. OH B #5& » B 8HRASR » W& 80me

m.p.196 —197° , Anal. Caled C;sHiOs: C,65.21:H, 5.84

b Found : C,65.09;:H,6.00

IRspectra B hamaudol 2185 —B » FEERIEAL » BREAR T ©

" Peucedanol (1): FEOAc HiE& B stikEE sy » & 250mg

W.p.174—175°, (a)3° +31.2° (c=0.57 ;E+O0H)

g Anal. Caled.C..H1:0s $ €5 6362:8,6-10

Found : C,63.69;H,6.26

RIS T 8 R SRS o F.Cl, KR > millon R phosphomolybdic acid-
mmonia BT MEW % » [Rem™ * : vo- = (alcoholic) 3350:3260; v0o- = (phenolic )
100-2700:vo—, 1700°1675;Vo=c (arom)1625>1575:1495

(o}
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(I) - T riacetate :
(I) 50mg f (Ac ), 0> #/KAcONa {F acetylation » 15 E-:OH FE & » HAEHAEESR
¥ & 70mg > m-p- 115—116°
' Anal. Calcd.CyH:0s :C>61:-53;H>5.68
Found : C:361-49;H:25 .94
NMR(T):2.40:3.65(2H: doublet > J=9.5¢ps>CH=CH) ; 2.66:2.91 ( 2H>
2 x aromatic H) ; 4.52 ( 1H> quartet>CH—CH, ) ; 7.15 (2H>multiplet : CH- CH;
D 76128104 8K 11§9H> 3X OCOCH, ); 8.43:8.47(6H>2X C-CH, )
(I) - Monomethylether :

(I) 150mg AZ. Bk > $IFH CH, N, methylation » il E:OH BfE& » FIfasHEs » KE

140mg - m- p- 136 —137°,

Anal. Calced. C;H:1:Os : C> 64-73;H> 6-52

Found : C>65-02;H>6-55
NMR(T) : 2.40:3.82(2H>doublet>»J=9.5 cps CH=CH): 2-67>3-24(2H:2X
aromat’c H) ; 6-35(IH>multiplet .CH-CH, ); 7-26 ( 2H>multiplet :CH- CH. )
6-12(3H O-CH,: );:7-30(2H>broad>2x0H);8-71:8-75(6H>2xC-CH; 3
(I) -~ Monomethylether f/ANal1O, 2 &1L »

(I) - monomethylether 130mg & 50%E .0ANMA & 50%E.OHZ 220mg -NalO, #
¥ B EEI@%%%%EEE?I‘EEH » REERTHRE 1 /N, RIEBRASK2 0  H—FHAGEZ
7KK EE > BB MA 254 - dinitrophenylhydrazine » E@&EtIREESATH » AE.OHF S &
BEsHIREE& » W& 25mg > m-p 124 —125°.

Anmal. Calcd.CoH,(ON, : C>45.38 i H>4-23;N>23.52

Found : C>45.43:H>4.47;:N>23.81
IR spectra i acetone- 2> 4 - dinitrophenyehydrazone Zi&fh—2 o BfESIERL » BB R T
%o i

ERAE2 25— K B » A ACOE. il » AcOE . Kk » ®ajftE » BRZ AcOE «
» B fEamEY BT > silica gel column chromatography (CHC1 , ) 5% » I C,H. B
fn > HEEHREES » & 28mg-m.p. 166 —168°.
Anal. Calcd.C,,H,,0, : C>66.05:H:4.62 .
Found : C»66.10:H>4.85
IR. spectra 8 formylmethy1-7-methoxycoumarin-6-acetaldehyde & f& ik —¥ » B iR
s FEER T o
Coumarin (V)
Silica gel column chromatography (n- hexane:AcOE; (3:1)) /% » AAE.OHF
B8, T L. CBE_B, Btk mp- 90—96°, (@)3+35.0°(c=0.77>
E:OH )

Aml CalCd.CanzOv:C’65'27‘;H’ 5-74
Found : Crgs. 14 H 6:02
(V) Z 1IN - E.OH /£ NaOH fizik5 #% :

(v) 500mg MA I~ EcOH:NaOH 20ml! = s AEE TS5 8% » 80ml 2K
— ‘38 SR




A 20%H. SO, 2N » RZBHHER » ZBEH NaHCOMA KB HEE » 2848 Ak »
R KR ARGKRMEWENTL » @ silica gel column chromatography [ n- hexane:
AcOE: (2:1)]f (=) — cis-ethylkhellactone ( W, ) #1 (*) — trans- ethylkhellactone
(Ve Jo
7L NaHCOEFI 20% H, SO « ML » ZBkHiER » Z B8 F/KIE » BB » BB B2
Bk 2 RIS > R AL » K P- phenylphenacylester Jj#%5 » # cilica gel column
.~ chromatography [ n- hexane : AcOE;( 9.7 1500 {ﬁr-P Phenylphenacylangelate » b- phenylp-
. henacyltiglate & p- phenylphenacylacetate ©
(*)-_cis-Ethylkhellactone (I, 2 AcOE. Hi5s » BEbkEES » KE70mg-m.p
45— 146°,
nal. Caled. C1sH1:05 : C>66.19;H:6.25
: Found : C:66.48;:;H:6.50
" IR & NMR spectra H cis- ethylkhellactone —3 » H(-— cis- ethylkhel lactone 2 1& 3R
" @lom.p.122—145° »(H— cis- Bl — cis-ethylkhellactone Z&E A FH s %% racem-
ic L&t . Bl > AR TR
1)— trans- Ethylkhellactone (V. ):FAcOE . Ff5dt » BBk S » It& 80mg .mp
166 —167°, Al;al. Caled.CsHisO; : C>66.19;H>6.25
, Found : ' C»66.413H56.25
| IR /% NMR spectra Si(+)— trans- ethylkhel lactone —%% s Bi(+)— trans- ethylkhellactone
 ZimiERl > m.p.150—156° >+ — trans—Hit)— trans- ethylkhellactone HFEEA1
| &SRS racemic (LAY BRL BBRTE
: . P- Phenylphenacyl angelate: n- hexane HFf&5: » @A RES »m.p. 87 —88° »
. (litm.p. 87—88° ) » Ml P-phenylphenacyl angelate fEin{ERl » BIBIR T o
P-Phenylphenacylacetate: Fi 1 -hexane-AcOE, Bk Fiss > HEBARES > m.p-
:_110_— 111° > (lit.m.p.109—110° ) - # p- phenylphenacyl acetate Z{RdniERl »
LS
P - Pheny Iphenacyl tiglate:fl EcOHE & » ABERAMGRE > m.p. 103 —104° (
lit. 103 —104° ) > Bip- phenylphenacyl tiglate ZFE5S IR » BIEIR T o

it
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Summary

The Chemical Constituents Study on Umbelliferous Plants in Taiwan

On the Coumarins of the Roots of

Peucedanum japonicum Thunb. (2)

The Composition of New Coumarin--Peucedanol
By
Kun Ying Yen
( Taipei Medical College)

The ether extract of the root of Peucedanum japonicum Thunb., afforded a new coumarin ,
peucedanol (1), C;uHi6Os , mp. 174=175°, (ald" + 31.2° and a crystalline compound (V),
C21H22:07, mp. 90-96°. Peucedanol has three hydroxyl groups, one of which is -phenolic.
Oxication of mono-Q-methylpeucedanol (II) with sodium periodate yielded 6 ~formylemthyl-7-
methoxy-coumarin (IV) with the formation of acetone, indicating that the structure of (I) must be
presented as 6-(2, 3-dihydroxy-3-methylbutyl ) -7-hydroxyeoumarin,

The compound (V) was presumed to be a mixture of acetyl-angeloylkhellactone (Va) and
acetyl-tigloylkhellactone (Vb) from NMR spectrum and the composition of (V), and from the fact
that treatment of (V) with ethanolic sodium hydroxide yielded (f) -cis-(VIb) and () -trans-
ethylkhellactone (VIa), and angelic, tiglic and acetic acids.




