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~bxtnct--‘Iwo new alkaloids. euonymine 5 and necxuon)mmc I4 u-crc Lolated from Ewn~mus Sithold~ana 

Rlumc ‘The \IrucIurc5 of euonymine and ncocuonjminc were c~lahh&ed lo he 5 and Id. rccpcclively. by chcmlcal 
and \pctral mean\. the r~rt~c~ural feafurcc of cuonymuw 5 are that ir I\ a polyhydroxyl x\quwpcnc of cudesman 
~ypc tcuonyminolb which I\ e\!erthcd with evommc acid 3 and \ix mok\ of accflc acid Ncoeuonymme I4 was 
converted IO cuonyminc 5. Direct conversion of evonme 1 IO cuonvmmc 5 wa\ also achtcvcd. 

Since Ihc first publication appeared’ on the presence of 
alkaloids in the plants of the celostractoe family, isula- 
Iion of alkaloidal components from ~hosc plants and their 
structural sIudics have been performed by a number of 
investigalors.“ Of Ihose alkaloids. evonine I was one of 
Ihc principal alkaloids obtained from Euonpmus euro- 

paea I. (Celos~ruc-eae family) firsI hy Doebcl and Reich- 
sIcin’ and later hy Pailer and Lihiseller.” The latter 
group established the structure of evoninic acid 3.” an 
alkaline hydrolysis product of cvonine, and further re- 
vealed IhaI evonine consisted of a C,,-polyhydroxy 
compound which wa\ csIcrified by acetic acid (5 moles) 
and evoninic acid 3.” During the course of our in- 

vestigation on the alkaloidal components of Euonynrus 
Sieholdiana Blume (Japanese name. Mayumi) cvonine 
and neoevoninc uere isolated. and their whole sIrucIures 
urre delcrmined a\ 1 and 2. reqzcrively.“ 

Further ifIveSti~hI of the alkaloidal components of 
Euon.vmus Sieholdiana Blume resulted in the isolaIion of 
IMO new alkaloids, cuonymine 5 and neoeuonymine 14.’ 
The full details of their \IrucIural studies are described m 
the prcscnI paper. 

1, K AC (cvoninc) 
2. K = H (neocvoninc) 

The fruits of huon,vmus Sieboldiana Blumc were 
dried. powdered. and cxlrdcled wiIh n-hcxane and suh- 
scqucnfly with cIher. The cxtracls were concenIraIed IO 
a small volume and shaken with dil. HCI soluIion. ‘The 
q~eou~ phase was made basic (pH 9) with solid K2COI 
and cxlracled with A&El. The alkaloidal mixture ob- 
tamed on concentration of the AcOF.1 solution was 
di\solvcd in EIOH. A crystalline mixture of evoninc I 

and neocvonine 2 deposited in the EIOH solution was 

filtered, and the mother liquor. after concentration, wa\ 
chromatographed on silicic acid IO afford euonymine 5 

and neoeuonymine 14. in addition IO evonine I and 
ncoevoninc 2. Physical and spectral properties of the IWO 

new alkaloids are shown below. 

Euon,vmine 5: CWH,.NO,,; amorphous powder Ipi- 
crdIe m.p. l4O- 146”); [a]E - 20” (c 0.32. CHCI,); UV. A,. 
(EIOH). nm 266. 230; IR (CHCI,) 3550. 1750 (broad), 

1585. 1565 cm ‘: NMR (Table ): Mass. 805 (molecular ion 

peak). 
Neoeuonymine 14: C,H,,NO,-; m.p. 259-262”: [a]g - 

I I” IC 0.49. CHCI,); UV. A,, (EIOH). nm (cl 266 (3500). 
288 (4800); IR (CHCI,) 3440. 1755 (broad). 1725 (shoul- 

der). 1585. 1565cm ‘; NMR (see Experimental); Ma\s. 
763 (molecular ion peak). 

Euonyminu. Structural similarity between evonine I 

and cuonyminc 5 uas Indicated b) comparison of 

the NlclR spectra of both alkaloids t’l’ahlc). 

Furthermore. the consideration of the molecular formula 

and the presence of six acetate groups (determined h) 
NMR spectral analy&) in euonymine 5 suggested that a 
kero group of the C,,-part (cvoninol) of evonine 1 would 

exist as a secondary acetoxyl group in cuonymine 5. A 
strong support for the above arguments was provided b) 

the KMR Spechl evidence: the signals in the NMR 
spectra of ebonine I and euonymine 5 correspond well 

with each other except that there arc observed the sig- 

nals of an ABX type [H-6 (S 2.33, dd. J = 3.8. l.OHz). 
H-7 (6 5.51. dd. J -6.2. 3.8 Hz). H-8 (A 5.34. d. J : 
6.2 Hr)] in the SMK spectrum of eonymme 5. while the 
signals due IO H-6 and H-8 of cvonine I appear as a 

doublet (6 3.04. d. J = I.0 Hr) and a singlet (S 5.57). 
respccrively. On the basis of the followmg chemical and 

spcclral ebldcncc the structure of euonymine was ri- 

gorously estahli\hed as 5. 
Reduction of euonymine 5 with LiAIH, in ‘I’HF-eIhcr 

gave a diol 6”“ and euonymmol 7.” rhc latter product 
being identified as its octaacclate 11.“ ” This result indi- 
cates that euonymine 5 is an euonyminol derivative 
cstcrified with cvoninic acid 3 and 6 moles of A&H. 

When cuonymmc 5 was suhjcctcd IO Ihc action of 
NaOMc in MeOH 00-35”. 6 h). IWO product\ were for- 
med. hcxadcsacetyl cuonyminc 8. C,H,,NO,) (m.p. 257- 
261”) and hexade\acctyl cuonyminc methyl ester 9. 
C,-H&O,, (amorphous powder). On acctylation of 8 
with Ac:O in plridinc. cuonyminc 5 wa\ regenerated. 
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Table I.* SMR spcc~rai data (6 in ppm) 
-.-I .--.- ,m-_.c - -. ._- _- -- 

4 Tlw !or.,trut, of tl:c Joublet .c I):*’ rqror. r:f i 3 

0.tr.i to :hv o:rr:q> r.:!, ut5e.r t,er:r:s. 

For characterbation, the product 9 was acetylateJ to 
give the crystalline hcptaacetate IO, C,,H,,NO, Im.p. 
117-12) [Scheme I). 

Compariwn of the NMR spectra of euonymi~ 5 and 

O*C 

*co I 

the hexadesacetyl derivative 8 made it possible to 
determine the positions of six acetate groups in the 
sesquiterpene part (euonyminal) of euonymine 5: 
whereas signals due to protons, H-1. H-2. H-5. H-7. H-8 
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and H-1 1 shifted fo a higher held region by conversion of 
5 to 8, essentially no change in the chemical shifts was 
observed as IO protons, H-3 and H-15 in 5 and 8. The 
above findings also reveal the location of cvoninic acid 
residue in the scsquiferpene part: two hydroxyl groups 
on C-3 and C-15 are esferified with evoninic acid. Of the 
two ester linkages between evoninic acid and the cu- 
onyminol moiety, the ester group involved in me. 
thanolysis leading to IO was shown to be the one formed 
between the aromatic carboxyl group of evoninic acid 3 
and the primary hydroxyl group (CV15): while there was 
no significant difference in the chemical shifts of the 
signal due to H-3 in the KMR spectra of 5 and 9. the 
signal of H-15 revealed an upfield shift in 9 in com- 
parison with the corresponding one in 5; and the singlet 
due IO the methyl ester of 9 was observed at 6 3.99, 
indicating the presence of the aromatic methyl ester in 
9.” Based on these findings, the structure of euonymine 
is established to be 5. 

Transformation of cvonine 1 info cuonymine 5 was 
examined: reduction of cvonine 1 by NaBH, in EtOH 
followed by acefylafion with Ac# in pyridint afforded 
cxciusivcly a diastereoisomer 13 of cuunymine regarding 
C-7. However, when the NaBH, reduction was conduc- 
fed in DMF as solvent and the product was acetylated, a 
mixture of euonymine 8 and its diasfcreoisomcr 13 was 
obtained. which was separated by preparative TLC aff- 
ording euonymine 5. Thus, the direct correlation of 
evoninc t IO euonymine 5 was achieved. inspection of 
the Drciding models of evonine I suggtsfs that the attack 
of a reagent towards the keto group at C-7 from the 
a-side would severely be hindered owing to the presence 
of OK methyl group on C-13. 
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~c~~o~~mi~e. Conside~ng the molecular formula. 
~~uonyrnlne is a monodesacctyl derivative of euony- 
mine 5: actually ncoeuonymine 14 was converted to 
euonymine 5 by acetylafion with Act0 in pyridine. Since 

14 tncoeuonymine) 

the signal corresponding to H-5 (8 7.02) of euonymine S 
was not observed around 86-7 region in the NMR 
spectnrm of ncoeuonymine, the structure 14 was assigned 
to this alkaloid. 

Mp.s were uncorrected. UV spectra were measured in EtOH 
on a Pertin-Elmer h41~Jel 202 spcctrophotometer. IR spcctn 

were recorded with JASCO Model IRS and JASCO DS402G 
instruments. IWR spectra were obtained using JNMC&IH, 

JNM IH-100. and Varian HA-100 instruments; chemical shifts (6) 
are reported in ppm downfield from internal TMS; signals arttinft 

from the ~squiterpenc part are cited. unless othcrwtsc stated. 
The mass spectra were determined on a Hitachi RMC6C mass 

spectrometer equippad with a direct inlet system. Opucal ro. 

tntions were mcasund on an Oyodcnki Model MP-I spcc. 

tropolartmcter. For TLC silica gel GF,,. PF,, and alumtna 
GF,,. PF,,-Type T (E. Merck, A.li., Germany) were used: 

thickness employed was 02Jmm for analytical purpose, and 
l.OOmm for preparative purpose. For column c~omat~phy, 
silictc acid (IOQ Mesh. Malfinckrodt. U.S.A., and Silica Gel 60. 

No. 7734. E. Merck, AG.. f&many) and alumina lacttvity Ii-III. 

E. Merck. A G.. Germany) were used. The organic solutions were 
washed with saaturatcd NaCl soln. dried over Na,SO,. and 

evaporated by vacuum rotary evaporator. 
Isolation ojeuonymint 5 and ncuenon~minc Id. The seeds Ica. 

225 kg) of Euonymur Sicboldinno Bhrmc collected in November 
at Mt. Ibuki (Shiga Prefecture) were dried at room temp. for 

wed days and then at 4(p overnight. and ground. The pow. 

dcrcd seeds acre immersed tn nhcxanc tMt I I for a ueck at room 

ump. The mixture was filtered with suction. This procedure of 
nhcxane extraction was repeated twice. TIK combined filtrates 

wcrc concentrated to give an orange soln (co. 24 I), whtch was 
diluted with ether (co. 24 II. The n-hcxanc-cther soln was cx- 

tracted with 2.S9E HCI five times (5 x 8 II The combined aqueous 
layers were made alkaline (pH 10-11) with solid K,CO,. The 
aqueous mixture was extracted with AcOEt three times. The 
AcOEt extracts were washed with saturated !&Cl soln. dried, 

and concentrated. yielding an oily alkaloidal mtxturc (co. 4211. 

After treatment with n-hcxanc, the powdered seeds were further 
extracted with ether twice (2 x 60 II. From the ethereal extracis 
an oily alkaloidal mixture (dIgI was obtained by the same 

procedure as described in the extractton using n-hcxanc The 
amount of the total alkaloidal mixture was 83 g The mixture was 

dissolv-cd in EtOH, and rhc soln was allowed IO stand, affordinp 
crude crystals (286) of I and 2. whtch were filtered. The Ahrate 

was concentrated to aRord an amorphous residue. which was 
chromatographed on silictc actd (15OOg) with benzene-AcOEt 
(v/v. I : 1) as cluent. Fatly fractions gave crystalline evontnc 1, 

and subsequent fractions afforded colorIcss amo~h~s cuooy- 
mine 5 (2.1 g,t. Further elution yielded ncocvonine 2. Then neo- 

cuonymine I4 (0.5 gI was elutcd. Euonyminc 3 formed rhc picratt 
(prepared from benzene soln of picric acid), which was rccry. 

stallized from benzene. Neocuonyminc 14 was recrystallized 
from M&H. Physical and spectral data of 5 and 14 are listed in 

the text ?IMR IloO MHz, CD&I of t4: .(.q? t IH, d. J - 4.0. H-II, 
5.28 IIH, dd. J =4.5. 2.5. H.2). 4.73 fIH, d, J = 2.5, H-3). 2.42 
(IH. dd. J-40. 1.0. H-6). 5.48 (IH. dd. J =h.O. 4.0. I?.?). >..$I 
tlfl. d. J 6.0, H.8). 4.54 and ! 11 t?H. AHq. J = IX!. H-III, 
188 I3H. s. H-12). 1.66 t3H, s. H-14). 3.75 and 6.03 I?H. ABq. 
J - 12.0, H-I!). 1.83, 19%. 2.13, 2.15 and 2.19 I3H each. 5 * AC()). 

The p~crare of 5 lFound: C. 50 79. H. 4 II& N. 5.25. C,H,S,O:, 
rcquircs. C. Sl.06; H. 4X7; N. (.4IRI 14 (Found (‘. 56 ?7: H. 
6.12; S. 1.62. C,H,,N;O,, requues: C. 56.61: H. 5.94: N. 183%) 

Redurrion of 5 wirh LiAIH.: dicli 6. tuon~minof 1, and cu- 

~n~rn~o~ ocfauc-rrafr 11. A wln of 5 I720 mgf m dried THF 
I2Oml) was added with srirring to a soln of LiAIH. (94OmgI in 
‘THF (30 ml)-anhydrous ether (13 mlt under icc.bath cooling. The 
mixture was stirred at room temp. for I! h. The excess reaptnt 
and the complex were decomposed by adding H,O (4 ml, slowly. 
The mixture was tiltcrtd and the solid was washed with AcOEr, 
The combined filtrates were evaporated :o give a residue. which 
was purified by preparative T1.C (silica pl) with AcOEt. giving 
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6.” ?‘ Identification of 6 with the authentic specimen “ was 
made by comparison of spectral (IR. N.MR and MS) data and 
TU’ behavior. The \olid was dissolved in A&H-H,O (1: I) and 
the soln was passed through a column of iontxchange rcsm 
Dowcx SOW-XI (H form). Evaporatron of the &ate afforded a 

colourkss amorphous rcsdw (IS! mg). A soln of thr resinous 
product in Ac,O (2 S ml) and pyridinc (3 ml) was stirred at 60” for 
13 h. Conccnlralron of Ihe soln afforded a residue. which wus 

purihed by preparative TLC (silica gel) with bcnzrm-A&El 

t I : I ). Crude crystals were recrystallized from EIOH IO grve pure 
euonyminol oc~aacctatc II” 1170mg). m.p. 192.5-193’. Iden. 

tifrcation was carried out by m.m.p. and IR spectral comparison 
wirh the authentic specimen.” 

~ea~csac~ryi ruonyminc 1) and ~x~e~u~.~~~ ruonyminr 
methyl txrer 9. To a soln of 5 fl26mg) in anhydrous M&H 
f IO ml) w-as added a soln 10.25 ml) of NaOMc m .MeOH tveparcd 
from IOOmg of Na and 2Oml of anhydrous MeOH) under !ir. 
The soln was stirred at 3@ for S h. Afta cooling [he soln was 
passed rhrough a column of iontxchanp resin Ambcrlite IRC-SO 
(li form). The mcthanoltc cluak was concentrated IO give a mix. 

turc whrch showed two spools on TLC (sthca gcll (hcxadtsace~yl 
euonymine 8 was the less polar substance). The mixture was 
uparatcd by prcparatrve TLC (silica gel) with CHCI,-M&H 

IA: I!). affording g and 9 Recrystalliration of 8 from EIOH 
gave pure g (35 mgl 9 was obtained as colourksr amorphous 

powder 130 mg). 8: mp 257-261”; l_V A.,.. nm (0 263 (ZMIO). 228 

(3900); IR 1KRrl 3420 (broad). 1730, lS8S. lS6Scm ‘, N.WR 
Gabkj: Siass SS3 (Ye). (Found: C, 5674: H. 6.48; S. 2.53 
C&,liO,, requires: C. S6.41; H. 6.37; N. 2.53%). 9; IR fKRr) 

Uoo (broad). 1730. ISRS. lS?Ocm ‘; SYR (Tablef; Mass 567 
(M--18). 

Acrfylafion oJ hcxuduaccfyl tuonyminr methyl CSIICI 9. A soln 
of 9 (79mg) m AC,0 (IS ml) and pyridine lI.S ml) was stirred at 
60” ovcrmght. concentrated and diluted with H,O (4Oml). The 
mixture war cxrrrfed with four 20 ml portions of A&Et. The 
combtncd AdJEt layers were dried and evaporated IO give an 

ody product fl23mgl. which was chromat~aphed on neutral 
alumina 13 gl with AcOEt. Recrystallization from n-hcxane-cthcr 

yielded I@ 187 mg), m p 117-122”; UV A, nm (cl 266 Q9OOI. 
22C 1SMO); IR (CHCI,) 3SS0, 1740 (broad). ISgS. lS70cm ‘; SMR 
160 MHr. CDCI,) 6.70 (IH. s. H-S). S.69 (IH. d. J = 3.0. H-1). 5 22 

(IH, I, J 2 3.0. H-2,. 4.72 (IH. d. J = 3 0. H-3). 3.90 13H. s. 
CCroMc). ?.?!. 2.19. 2 It. 2 IO. !.C%. 2.00 and I Qo 13H each. s. 

I 
7 Y Act>), 1 60 (3H. s. !&-C-I. 1.47 (3H, I. Me-t-l: Mass 879 

I I 

(hi’). (Found: C. SS.73; H,6.1!. N. l.S?.C~,,H,,SO,requires: C. 

SS.97: H. 6.07; ti. I !9%,. 

Conrcrsion o/ rruninr I IO ruonymine 5. To a soln of I 

130 mg) in DMF 0 6 ml) was added SaRH. (?7 mgI. nK mixfurt 
was stirred at room temp. for I I h. diluted with Hz0 (6 ml). and 
extracted rith four IS ml portions of .AcOEi. The comhmcd 

A&Et layers were dried and concentrated IO give a resinous 

material (29 mgl. A soln of lhc product m Ac,O 11.5 ml) and 
pyridinc (I.5 ml) was ttrrred at 60” for I4 h and concentrated. 

affordmg a residue, which showed IWO spols on TLC (alumina) (5 
was [he more pokr vuhvtancc) The mixture ua\ separated by 

preparative TLC (alumina) wtth bcnzcnc-AcOE113: I) 10 give 5 
tamorphous powder. C mgr and 13 (amorphous powder. 14 mgl in 

pure state. respectively. ldentifrcation was performed by spcc~ral 
1IR. NMR and MS) and Tl.C comparison, 

Cbnccrsion uf ntoruonyminr 14 10 cuanyminr 5. A soln of I4 
(SS mg) tn Ac,O (0.5 ml) and pyndinc (0.7 ml) was strned at 50” 

for I3 h. concentrated. and diluted with HP (20 mll. The mixture 
was extracted with four IS ml portroos of A&Et. The AcOEt 

exkac~s were dried and concentrated IO give a residue (63 mgl. 
which was punfkd by preparative TLC (stlica gel) with bcnzcnc- 
A&Et (I : I). There was obtained an amorphous powder 153 mg). 
which was idcntilied as 5 hy IR speclral and T1.C comparison. 
Further. the product was converted IO the crystalline picratc. 
m.p. 138-145”. which was proved IO bc identical with rhc picrate 

of cuonyminc h) m.m.p 
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‘OSfcreochcmistry of C-7 m ruonyminol 7 was dercrmmcd by !hc 
following cvidcncc.“ Since [he couplmg constant of [he dou- 
bler due IO H4 was 6.0Hz m euonyminol ocraaccrarc II and 
IO 0 HI in isocuonyminol oc~aace~a~c 12 In ~hcu SMR vpcctra. 
the relarionship Mween H-7 and II4 is ris lequarorial-ax& 
for rhc former compound .ind rrdnl I;txal-axiatl for ihe latter 

([he detaikd SMR spccfra of both compounds are shown tn 
Ref 7df. Further. the nuclear Overhauscr effect was observed 
between H.! (6 6.slI and H-7 (6 ! $7) in iroeuonyminol oc- 
raacetarc 12: on irradiation of tI.7 the intensity of the H-5 
signal was insrcascd ( 13% I. 

“Two mcrhyl cskr singkrs ar 6 3.92 and 3 39 of dimerhyl 
evonina~c 4 were assigned to the aromatic one and the aliphatic 
one. respectively.” 


