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Abstract -Two new steroidal alkaloid glycosidn named cordatine A and B were isolated from the petals of hlium 
cordofum. Their structures were elucidated by smlral data as (ZSR)- and (25S)-ZL2~pimino-Szcholar-22(~~n- 

_ _ 3@,6@diol 0(3b/?-uglucopyranoside. 
. ._~ ._. -- -.-.. - ..- .- .--- - 

The petals of Lilium cordutum (Thunb.) Koidz. (Liliac~cj 
are used as a folk medicine in a mountain region of Kochi 
prefecture. However, no detailed chemical investigauon 
appears IO have been done on this plant. We now report 
the isolation and structure elucidation of IWO new 
steroidal glycoalkaloids named co&tine A and B. the 
struclurcs of which were cstabhshcd by spectral data. 

RFSULTS AFiD DISCLiSSlOh; 

The metbanollc exlracl of the petals of thus plant, on 
repeated chromatographic purification, gave IWO new 
steroidal alkaloids, co&tine A and B. 

Cordatinc A (1) showed absorprions m the IR spectrum 
due IO an azomcthinc function [I] (1650 cm ’ ) as well as 
the hydroxyl groups (35OOcm ‘). Acidic hydrolyses of 1 

RO 

1 (ZSR). R - 8-o gluoopyranosyl. R’- II 

3 (2SR). R - R’ = H 3’ 

2 (25s). R - 8-r). glucopyranoayl. R’ = H 

4 (?SS). R - R’ - It 

y~eldcd both the aglyconc (3) and glucose (on TLC). The 
EIMS spectrum of 3 showed a mokcubr ion peak a~ m;z 
415.3475 (calcd for C1?H.,NOz; 415.3500) suggcsling 
that 3 should be a steroidal alkaloid, and IWO fragments at 
ml: 1251209(cakdforC,H,,N; 1251214)and 111.1054 
(bax:pcak.cakdforC.H,,N;Ill.l060)whicharetypi~l 

for a Az’%rnsaturatcd side cham moicry [2, 33 of 3. 
Since the “C NMR spectrum of 3 exhibited a signal at 

655.7 (doublet) assignable IO C-9 [4. 51, theconfiguration 
of the A:‘B ring junction m 3 was determined IO be 52. The 
“CNMRchcmicaldataof3werecomparcd withthoxof 
solacongestidmc isolated from Solonum conyest&wum 
(Solanaccac) [6]. Thus, compound 3 showed IWO signals 
at 671.4 (dL one of which should be assigned IO C-3, and 
four methyl carbon signals at 6 12.3 (C-18). 16.1 (C-19). 
17.X (C-21) and 18.1 (C-27). The C-IY signal shifted 
downfield (3.X ppm) compared with that of solaconga- 
tidinc &cause of a 1,3diaxial imcraction [7J with a /?- 
axnl hydroxyl group at C-2, C-4. C-6 or C-l I. Sina: the 
signals ascribabk IO C-5. C-6, C-7 and C-8 disappeared. 
the remaining signal al ii7 I .4 could be assigned IO C-6 by 
comparison with the chemrcal shifts of 6/l- 
hydroxyandrostanol [4]. 

The ‘H NMR spectrum of 3 showed IWO singlets (3H 
each) at 50.78 and 1.03. indicating the presence of C-18 
and C-19 angular methyl groups, IWO doublets (3H each, 
J = 7 Hz) at 0.76 and 1.00 attributable IO IWO secondary 
methyl groups at C-27 and C-2 I, IWO mulripkrs ccntrcd at 
3.50 (IH. W, z = 20Hz) and 3.60 (IH, W, z = 7 Hz) 
which could be assigned IO tbc z-hydrogen adjacent IO the 
/I-hydroxyl groups at C-3 and C-6 (both signals shifted 
downfield IO 64.70 and 4.92 on acetylation. rapcctivcly, 
and these signals drd not change by decoupling). 

The configuration of C-25 was assumed IO bc 25R 
because of a positive Cotton elfect at i,, 255 nm [HJ. 
Accordmgly. the structure of rbe aglycone of cordatinc A 
is rcgardcd as (25R)-22,26-epimino-kcholat-22(~V)-en- 
3/?,6/Idiol (3). 

The FAB-MS spectrum of 1 gave IWO ion peaks at m. 2 
578 [M + H] ’ and 600 (M + Na] * . Thus,cordatine A was 
considered IO be a monoglucoside. The ’ 'C NMR spat- 
trum of I exhlbitcd a significant glycosylation shift [9. IO] 
on the C-3 signal of the aglycone (3). 11 also gave signals 
assigned lo a /I-D-glucopyranosyl moiety. 
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Based on the above-mentioned evidcncc, the 
structure of cordatine A was determined to be (25R)- 
22.26-epimino-5xchokst-22(fQ-cn-3/?,6~diol O(3)-@- 
glucopyranoside (1). 

Co&tine B (2) showed an IR spectrum exhibiting 
azomethinc (1650 cm’ ‘) and strong hydroxyl 
(3SW cm ’ ) absorptions. 

The FAB-MS spectrum gave the highest ion peak at mir 
600 which was ascribable to [M + Na] ’ Acid hydrolysis 
of 2 yielded the aglyconc (4) and glucose (on TLC) 

The ElMSspectrumof4showed pcaksatm;z415.3480 
(calcd for C1,H,,NO1; 415.3510), 125.1202 (calcd for 
&H,,N; 125.1202) and 1 I I.1065 (base peak. c;alcd for 
C,H,,N; 111.1082)idcnticalwiththatof3.The1HNMR 
spectrum of 4a exhibited a simibr pattern to that of 3a 
except for the signals between 62.8 and 3.6 due to the C-26 
mcthylene. Thus, 3r showed 26H1 signals at 62.89 (1, J 
= 11 Hz) and 3.67 (dd, J = 2. I I Hz). whereas da ex- 
hibttcd them at 3.22 (dd, J = 7, 1 I Hz)and 3.5 1 (dd. I = 4. 
I I Hz). Moreover. compound 4 was observed to have a 
negative Cotton effect at ;,_, 255 nm. Accordingly, com- 
pound 4 was assumed to be the 2SS tsomer of 3. 

Tabk I. ’ ‘C NMR chcmrcal shafts of compound 3, cordatrne A 

(1) and cordatmc B (2) m pyrldmcd, 
-_-. - -- __--_. - 

Carbon Compound Cordatmc A Cordatme B 

No. 

Aglyconc 1 
2 

4 

5 

6 

7 

a 

9 

IO 

II 

I2 

I3 

I4 

I5 

16 

17 

IX 

I9 

20 

21 

22 

23 

24 

2s 

26 

27 

C-3 gk I’ 

2. 

3’ 

4 

5’ 

6 

385 

32.5 

71.4 

36.9 

48.4 

71.4 

39.2 

31.0 

53.9 

36.0 

21.3 

40.6 

428 

560 

24. I 

21.4 

54.8 

12.3 

16.1 

48.4 

178 

173.4 

26.9 

21.2 

21.4 

55.7 

18.1 

386 38.9 

30.1 30.2 

77.8 77.8 

32.8 328 

41.9 41.9 

71.0 71.0 

39.0 40.3 

31.0 31.0 

53.9 53.9 

36. I 36.0 

21.4 21.4 

40.8 4O.7 

43.0 429 

51.2 56.4 

24.4 24.7 

21.6 21.1 

54.8 54.8 

12.1 12.4 

16.1 16.0 

41.9 41.9 

I82 18.6 

173.5 174.8 

26.7 3O.2 

28.0 28. I 

28.3 27 7 

56.1 56.9 

19.6 19.3 

102.0 102. I 

75 3 753 

78.5. 7U.Y 

71.8 11.9 

78.6. 78.4. 

63.0 630 
~ _. .--- -- .~ .-- 
l Assrgnmcnts may bc imcrchanged rn each column. 

(1) 0) 

The signals in the “CNMR spectrum of 2 were 
assigned as shown in Tabk I. Consequently. cordatine B 
was shown to be (2SS)-22.26-cpimino-5zIchokst-22(~)- 
en-3/I.6/?dtol 0(3b@-r>-glucopyranoside (2). 

Cordatinc A and B are the first compounds to be 
isolated from a natural source which are 6g-hydroxy- 
22,26_epiminochokstane derivatives. 

EXPCPI.WENTAL 

Exfracmn and.wpu.rurwn 0jcordurrnr A and B. The fresh petals 

(7.7 kg) from Rowers of L/rum cordurom (Thunb.) Kordr. which 

were colkctcd durmg August rn Kamryarna (Tokushrma) were 

cxlmclcd 3 x wrth hot McOH for 6 hr and rhc CXWXI was 

concentrated rn L’OCW The rardue (284g) was partitionad 

between BuOH and HJO. The BuOH layer was concentrated 

under red pra IO alTord a brown pow&r (SIlg), whrch was 

submtcd IO C’C over s&a gel using CHCI, M&Xi-H*O 

(9: I .O.l) followed by Scphadcx L)t-20 CC uwng SO”. M&H IO 

g~vc cordatrnc A (I. 275 mp) and co&tine B (2, 235 mg). 

Cordormr A (I). R, 0.41 (CHCI, .&Ott HaO. 7 3 0.5). pale 

red powder, [x]g - 3.5 (M&H; c 0.85). DragcndortT reagent 

~OSIIIVC. IR ~2 cm ‘: 3300 (OH), 16% (C-N). FAB-MS (m;.-): 

600 [M+Na]‘. 578 [M+H]‘. EIMS (mir): 577 [Ml’. 415 

[C,-H,,NO,]‘. 400. 151, I25 [C,H,,NJ’. III [C>H,,N]’ 

(base peak). ‘H NMR (pyrdmcd,) 60.77 (3H. s. 18-H,), 0.84 (d. 
J - 7Hr.27-H,).O89(3H.d. J - 7 H7_2t-H,), 1.02 (3H,s. l9- 

H,). 
ffydrolysu oj compound I. A soln of I (100 mg) rn 2 N 

ltC1 McOH was refluxcd for 2 hr. ‘The rcactron mixture was 

neutralurd wrrh 3”,, KOH- M&H and evaporated IO dryness 

under red. pros. The rewduc was sub)cctcd to Scphadex LH-20 

CC usmg McOH IO grve an aglyconc 3 (27 mg) pale red powder, 

[I];,’ t 19.8 (H&H. c 0.97). ORD (MeOH; c 0.1 I), [Ml;;, 

+54S .IRv~~crn ‘: 3400 (OH), 1650 (C-N) EIMS (m/z). 415 

[M]’ (C2-H,,NOz), 400. I25 [C,H,,N]‘. III [C-H,,N]‘. 

‘HNMR (CD,ODI:60.76(3H.d.J : 6 Hz.227-H,).0.78 (3H.s. 

18-H,). I.00 (3H. d. J - 6 Hr. 21-H,). 1.03 (3H. s. 19-H,). 

2.95 3.13(2H.m.26-H,).3.50(IH.m.3-H).36O(IH.m.6-H),and 

methyl glucosde. R, 0.31 (CHCI, YeOH HzO. 7:3:0.5). 

Acef,rlurmn 0j c0mpound 3. Compound 3 (I9 mg) ~85 a~- 

~lylatcd wrth AcjO pyrdrne (each I ml) for 24 hr at room temp. 

The rcaclion mrxture was poured into Ice-water and the ppt was 

colla~rd by fihratron. dried and purrfial by CC on s~lxca gel using 

hcxane Me,CO (3: I) IO afTord a triacctatc (Ja. 4 mg), pale red 

powder. [x]hJ - 15.9’ (droxanc;cO.lI). EIMS (m!tt: 541 [Ml’. 
167.125. ‘H NMR (CDCI, 30’ ). 60.61 (3H.s. l8-H,).0.98 (3H. 
d.J~~Hr27-H,).l.OO(3H.s.l9-H,).I.l4(3H.d.J=7H~,2l- 

)I,). 2.02.2.04 (each 3H. x. OAc). 2.16 (3H. s. NAc). 2 89 (IH. r. J 
= (I t)r,26H.).3.67(IH.dd.J = 2. II Hz.26.H,).4.72(111.m. 
IV , 1 - 20 HJ. 3-H), 4.92 (IH, hr s. 6-H). 5.13 (tH. hr 5. 23-H). 

Cordurvle B (2). R, O 37 ((‘HCI,, MeOtt t120. 7:3.0.5). pale 

red nccdla. mp I87 I9O. [z]; II.2 (M&H; c 1.07). 

Dragcndorff reagent posrtivc. IR vk$crn ‘: 3SOO (OH), 

l6M (C-N). FAB-MS (rn.2): 600 [M t Na]‘. 578 [M t H]' 
EIMS (m.r) 577 [Ml’. 415. 400, ISI. 125 [C.H,.N]‘. III 

[C-H,,N]’ (base peak). 

H)drolysu ojrompound 2. Compound 2 (100 mg) was hydro- 

lyscd rn the same way as I IO atTord an aglycone (4.28 mg), pak 

rcdpowdcr.[zlj;+ II.0 (~eOH;~O.YILORD(MeOH.~O.OQ) 

WI :;, -5.O.IRv~~cm ” MU3 (OliJ, 1650 (C-N). EIMS 
(mi’r): 415 [M]’ (C1-H.,NOzL 400. I25 [C,H,,N]‘. 111 

[C-H,,N]‘. and methyl glucosrdc. 
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Acec)brurn of compund 4. Compound 4 (IO mg) was ac- 

crylarcd in the sang manner as 3 IO afTcord a ~rraccra~c @a, 5 mg). 

pak red powder. [z]: + 33.3 (droxane; c 0 IS). EIMS (m::): 541 

[Ml’. ‘tt fG;MR (CtX-l,): 60.70 (3H. s. IX-H,). 0.93 (3H. d. J 

= 7 HI. 27-H,). 1.02 (3H. s. 19-H,). 1 13 (3H. d. J = 7 Hz 2l- 

H ,J, 2.02.2.04 (each 3H.. OAc). 2.16 (3H.s. NAc). 3 22 (I H.dd.J 

-7.IlH1.26H,).35l(IH.dd.J =4.1ltir26-tt.~4.70(IH. 

m. w, J = 20ti~.33-H).493(1H,hr~.6to.5 161lH.r.J - 2 Hz_ 

23-10 
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