XU (Rubia alkane Nakai)$} M H-(Euonymus
alata Siebold.) ¢} tlBo] €3 EE 24T 59 <
ol ALL-EUrhE
& ubd F o))
E3lsta A4t gol ™
02 T Ade EFARol=rt Ad#A ¢
Kupchanso| &avg 712l AR o2 Balsiel B
13 v} 9JE maytansine®S ¥#3HE ansa ma-
crolidel ¢Z=o]=9} Berozas ol 24Ea e 73l

ofsta]z] 2417 A 5 3 554~558(1997)
Yakhak Hoeji Vol.

41, No. 5

ARILERe| SEB0IE dF

SR - £218 - ol40d - AEA WY YT Gggt - gaE
Segolabufet bt *HARAR RAMITETA TASUSE ofstls LT HAETLITL

(Received July 30. 1997)

Sesquiterpene Pyridine Alkaloids from Euonymus japonica

Jae-Ha Ryu’, Jin Hee Eun, So Young Lee, Joon Shik Chang*, Man Ki Park™,
Jeong Hill Park**, Yong Nam Han®™* and Byung Hoon Han**
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea
*Division of Health Related Industry, Ministry of Health and Welfare
**College of Pharmacy and ***Natural Products Research Institute
Seoul National University, Seoul 110-460, Korea

Abstract—Two alkaloidal components were isolated from the ether soluble part of the MeOH extract of
the root bark of Euonymus japonica. Their structures were elucidated by the spectroscopic analylses as
the sesquiterpene pyridine alkaloids derived from polyester sesquiterpenes which are characteristicaily
detected in Celastraceae plants. These include macrocycle formed by two ester linkages between dihy-
dro-B-agarofuran nucleus and pyridinic dibasic acid(compound 1 : evoninic acid, compound 2 : wil-
fordic acid). The structure of compound 1(CsHxNOn. mp 161~163°C. (a)P=+316%c, 0.1 in EtOH)]

was determined as novel structure named as euojaponine N, and compound 2(CsHzNO;, mp 142~
145°C, (@)= +27.0°(c. 0.1 in EtOH)] was identified as ebenifoline W-1 reported from Maytenus ebenifolia.

Keywords [_] Celastraceae, alkaloids, euojaponine N, Euonymus japonica.
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AAABA & B4 T Qv B drelAE Al
Q) APEUFO JRATZA 2% 9] FLR o=y
g B8ty FxATE g A, oln May-
tenus ebenifolind A} E2]dled B ¥l ebenifoline
W-1""9} euojaponine NO.Z B3 J2& Tx9]
Yzzol=2 AASAY

alE Y

Al 719

ZgazotE g AstAS MerckAlY
Kieselgel 60(230~400mesh % 70~230 mesh.
Merck Art. 9385 2 7734), Aluminas Aluminum
oxide 90(neutral, Merck Art. 1077), TLC plate=
MerckAH) Kieselgel 60 GFys(Merck Art. 5715)&
Zbzh A3 on] TLCEME 254 nm UV lamp.
DragendorffAl¢F 2 102348 AHESIgTt 4 &9
F28 8ie THLE TR ARl 4%
ARvtE 0= 53492 HPLCo = HPLC
£l 5 27k AHg-Rs

432 Bichi 535 model®. A% =% Jasco DIP-
10008, IR Shimadzu IR-435 spectrometers,
UVE Hitachi double beam spectrophotometers,
Masst VG Trioll systems, NMR< Bruker
AMX-300(300 MHz) 2 Jeol JNM-GSX 400 spec-
trometer(400 MHz) & z}z} AF&-3)%i .

&Y =2

AFEVE (Enonymus japonica)= 771X TEaLoljA
Ahsted 298 e F L2 F 8kgd AFA
22 A8t 1519 MeOH=Z 4A17HY 33] 315
FE3 F AgstelA w23t 100 g9 MeOHF=
£& At MeOHFEES & 319 44711
Et,0 312 33| F&3}o] @3t &7iE AA%}A Et
L7HEA £8 80 g 2t} ol Et,O07H-#8E 2
19] MeOH®l 7}&3te] =231 thd Pb(OH)AcT894
& 71ete] AAEEEE AHAIIL o o) Aol A
AEA] b AeloiA AAE AR F AHE
MeOHZ 48 MHajo] AQolz clojg Fajol 7
e F3nt. o9} 2ol ZAg T4 R G714 28
& o] Bl £4H47 ¥ Et,0F F&31o AF3HA
AU Et,07HE 34 - 9718 £8 11g8 @2
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o2 FH dARo|=AHRES ddly] il A
FutE 19 E FYsPnt. nFNoR AgsA
(Merck Art. 9385)& AH&3lar £vle n-Hexane
(&7 A)F} 2% i-PrOH/EtOAcE (£ B)& 1:1
oA 1:3 744 B3-S F7MFIHEA ABE 4%
St WA £&EH= Fr. 1-Fr. 59 924 E4E
2 Ol DragendorffAlofoll 25| otgtony
Fr. 658 ¢4ZZo|=rt §&57] A&t Fr. 1-
Fr. 5(1500 mg), Fr. 6(400 mg), Fr. 7-Fr. 9(1020
mg). Fr. 10-Fr. 11(1070 mg), Fr. 12(1900 mg).
Fr. 13(1100 mg). Fr. 14(780 mg). Fr. 15(550
mg), Fr. 16(320 mg). Fr. 17(730 mg).

Compound 12| Ci2|

Fr. 158 427122 CHCL; : MeOH{(20: 1) &vl=
Zdagulea#9sle] Dragendorff Aokl &Aa}
r AR¥E 93 RP-18 2@y o4 55% CH,
CN% )&% semi-prep. HPLCE %39 com-
pound 1(8 mg)< Tl 3L},

C47H50N2017

mp : 161~163°C(EtOH)

(a)@=+31.6°(c, 0.1 in EtOH)

UVAEQH nm(log €): 224(4.30), 264(3.68)

IRvEE cm™: 3500, 1720~1740, 710

'H-NMR(300 MHz, CDCl,): Table I #%.

Compound 22| Ei2|

Fr. 12& A7} CHCl;  MeOH(27:1)&
ful2 Ztagntg J8u)8le] DragendorffA] 2ol
sk A8E Fr. 12-2(35mg)® Fr. 12-6(60
mg)E 83, Fr. 12-2¢} g3} A&t Alumina%t
o]54 Benzene: EtOAc(1:1)& <438 Z3 #%
RP-18 Z& 3} o]F4t 64% MeOHE ©]£3 semi-
prep. HPLCE %3} compound 2(13 mg)< ol
k.

CigHs:NOss

mp ° 142~ 145°C(EtOH)

(a]§’=+27.0°(c, 0.1 in EtOH)

UVAE®nm (log €): 229(4.24), 270(3.46)

IRVEB em™: 3490, 1750~ 1730, 1250, 705

'H-NMR(300 MHz, CDCl,): Table I 3%
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Table I— 'H-NMR spectral data for alkaloids from Eu-

onymus japonica
Proton Compound 1* Compound 2*

1 6.31(d 4.9 6.11(d 3.T)

2 5.88¢(m} 554(dd 2.2, 3.7)

3 5.14(brs) 5.15(d 2.2)

4 2.96(q 8.1 (4-OH)

5 6.94(brs) 6.97(brs)

6 2.59(d 4.4) 2.40(d 3.7)

i 5.70 5.56
(dd 5.9. 4.4) (dd 3.7, 5.9)

8 5.57(d 5.9) 5.47(d 5.9)

11 4.46, 5.73 4,60, 5.68
(ABq 13.2) (ABq 13.2)

12 1.42(d 8.1) 1.70(s)

14 1.72(s) 1.74(s)

15 4.13,5.35 3.83, 5.82
(ABq 11.0) (ABq 11.7)

4-OH(4-H) (4-H) 5.04(s)

4 8.17 8,47

5 7.64 7.51

6 8.84 8.82

7 4.31(q 7.3) 3.11, 4.04(m)

8 1.57(d 7.3) 2.04, 2.43(m)

9 2.98(q 7.3) 2.42(m)

10 1.46(d 7.3) 1.25(7.0)
1.51(8-Ac) 1.36(8-Ac)
2.27(Ac) 2.15(Ac)

Ac 2.36(Ac) 2.20(Ac)
2.38(11-Ac) 2.23(11-Ac)

benzoyl 7.82(0), 7.48(m), 8.08(0), 7.53(m).

7.65(p) 7.63(p)

benzoyl’ 7.78(0"), 7.34(m"),

7.52(p")
L 9.45(2), 8.51(4)
nicotinoyl 7 41(5%), 8.99(6")

* NMR were recorded in CDCl; at 300 MHz.
Multiplicity and coupling constants (J/Hz) given in
parenthesis.

dEdn ¥ @

Compound 12 DragendorffA]| 2ol F3oz
A= 243 Batzx El MassollA £x130] 9142
BEE 224 CgHyNOpl sgEoltt. o] 3L
'H-NMRAHERANA 4742] acetyl?)(d 1.51, &
2,27, 8 2.36, 8 2.38), 1719] benzoyl”1(3 7.48(m), &
7.65(p), 8 7.82(0)), 1709] nicotinoyl”1(8 7.41, &
8.51, 8 899, 3 9.45)¢] £A7} BEHNULH, 1749
tert, methyl7](8 1.72), F set?] =HE oxyme-
thylenes4(3 4.46, 8 5.73: 54.13, §5.35) 2 7719
methine74(8 2.59, 8 5.14, 8 5.57, 85.70, 8 5.88, &
6.31, 8 6.94)7} Ztzt FHEHJU. 0|9} & NMRAS

2 7 w933 A g A 3] 2AE T pyridine®
£ 7}4 sesquiterpenefrEA|E 71 REZH 02 3= ¢
Aol JRYS ¢ F A>T EF FAAY sec.
methyl7](5 1.46. 8 1.57)¢} °]€% 242} couplingdh=
F709] methine”1(8 2.98, § 4.31)7} VAL ZA] 2,
3-2& pyridine¥(d 7.64, § 8.17, 3 8.84)& 7I¥
evonine acid¥< ¢ + UReH, o]Ao] sesqui-
terpene¥ o] 3W 3} 15W Atojol A diesterd oz 158
£ o]F1 Jt}. 283 F2uUjell hydroxy”|7} #E5
% %3 sesquiterpene@ ol A 1709 sec. methyl”]
(8 1.42)7t 8 2,962} methine*29} couplingdte 22
2 Bo} sesquiterpene®2 dihydro-f-agarofuran
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3 F4) 283 4 48 FAl J=1-2Hz9] &
coupling® 22 brs¥e]9] F3E Jehl= AL
25 3% 4 Aok £ § 1.519) 8-AcE FAHHE
peakZ €| nicotinoyl712] AFAAE 1UAAZE F
Ao| 7ps%Hd], olo] g ZAZA euojaponine I, L,
Me] 39" 8l ehaol A3 acetyl”)7h 19l 2%
nicotinoyloll 213} anisotropy & 3ol 28 acetyl”|=
AMe il A #3ehs 8 1.53~8 1.580014 o
=it §# 13 €40l benzoyl”l7} A% 4% 83
acetyl”1&= 84 61.40~38 1.428 91004 #3HgHe ojr]
Bk} ok ® aa)m XF7HR) AAAURE RE #
=] Ry BE Q2 o) A9 WA acyl7|=
benzoyl 2 nicotinoyl712 A 0] glon oj5e) ¢
e 143 58 ©holl AgE]] BHo) Hof gtor}
compound 1¢] 3¢ 2 methine4=27} 85.887}+%] A
P02 shiftdldsd], o) 2¥ell WA acyl7|7} 2
o] USE LBFE AoZ 0|9} 2L FAL 280
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sl dalolth, T2lm 1A E 2¥d] FAlo wary
acylZ17} 23+et %9 14 methines47} 8§ 6,120}
£ Aol $EEE AX enenifoline W-1, W-11%
o' NMR &2 88 #1# = k. ©abX ben-
zoyl7]9l A& 202 A3 on, 3HH 24 o
acetyl717} A% A$ 28 =4 AAY 85480} 1
AgollA sEEet wekd HFH0F compound 1€}
FZE Fig. 19+ Zo] AU 2om, 'H-NMR zg=
Table [ VFERNRITH

Compound 2% DragendorffAl2foll F3o = ut

J. Pharm. Soc. Korea



AP e] atbzols 4R 557

T g

X = —CH—CH,;—(evoninic acid)

7 8
—CH,—CH,—(wilfordic acid)

R: R: X
Compound 1  nicotinolyl H CH-CH,
Compound 2  benzoyll OH CH,;CH;

Fig. 1 — Structures of alkaloids from Euonymus japonica.

A= FAY E224 El MassoliA #x13o] 9292
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'H-NMRAME A oA 470] acetyl”1(8 1.36, &
2.15, 8 2.20, 8 2.23), 2742 benzoyl71(8 7.53(m), &
7.63(p), 88.08(0): 87.34(m"), 87.52(p"), 87.78(0"))
2 2709] tert. methyl71(8 1.70, 8 1.74), 5 setd] 54
¥ oxymethylenes2:(8 3.83, 5.82: 8 4.60, §5.63)
2 7709 methineF4(8 2.40, 8 5.15, § 5.47, § 5.54,
35.56, 86.11, 86.97)2 EA)7} 2zt EAHA}, =&
M2 couplingdhe 5712} methylene 44:(8 2.04, &
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pyridine®(3 7.51, 8 8.47. 88.82)& 712 o 7|44t
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Zel= Aog Hol 1Tt 2Rl FAlol LA
acyl7I7} A= Rog FAFAC. 183 71E
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