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Cordylagenin, a new steroidal sapogenin dial from the leaves of Cordyline cannifolia R.Br. 

and C.stricta Endl. (Agavaceae) has been shown to be 1 -- p ,3=.t-dihydroqy-5.~,22ti ,25 
r- 

spirostane. 

In a recent publication', one of us reported the presence of an unidentified steroidal 

sapogenin in the leaves of Cordyline cennifolia and C.stricta2. -- We now present evidence which 

shows that this sapogenin, to which we have assigned the trivial name cordylagenin, has the 

structure (la). 

Cordylagenin (la) C27H4404, (M+, m/e 432), m.p. 216°,~~lD -50’ (c, 1.0; CHC13) was iso- 

lated as the major sapogenin from the leaves of C.oannifolla and C.stricta after treatment with -- 

acid. Strong absorption at 3450, 3400, 1080 and 1065 cm-l in its infrared spectrum indicated 

the presence of hydroxy groups , and resonances at b4.07 (lH, m, ~+*-8.0 Hz) and 63.79 (lH, q, 

J-_"lO.O, 5.0 Hz) in the n.m.r. spectrum showed that the molecule contained two hydroxy groups 

with axial and equatorial conformations respectively. The lO- and 13- tertiary methyl groups 

were observed in the n.m.r. spectrum as singlets at go.83 and 6 0.76 respectively, which 

shifted downfield to 6 2.62 and 6 1.10 on addition of tris (dipivalometbanato) europium. This 

indicated that the two hydroxy groups were located on ring A and suggested that cordylagenin 

was either lp,j%-dihydroxy-54-spirostane or 10(,3p -dlhydroxy-5P -spirostane. 

Acetylation of cordylagenin gave a diacetate (lb), C31Hlr806 (M+, m/e 516.3415), m.p. 

155O - 31.06~ (c. 0.85; c%Ia3). High resolution mass spectrometric studies on this 
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compound showed that the maJor fragment Ions at m/e 139, 282, 373, and 444 arose from fragmen- 

tation of the spiroketsl ring system with ahsrge retention on the steroid nucleus or ths 

heteroayclla frsgment (II)3. !Chis aonfiti that the hydroxy grcups were not located on rings 

E or F. Ihe n.m.r. spectrum showed resonsnaes at6 0.75 (~I-I, s; &Me), d 0.95 (3~~ s; 19-Me), 

6 0.97 (3% d, J 6.0 Hz; 258-Me), 6 1.07 (3HH, d, J 6.0 Hz; 20-Me), 6 1.97 (3~~ s; lp-~CCO), 

6 2.06 (3H, s; ~+c+,coo). 63.26 (U-I, q, ~e11.0 and 2.0 HZ; 26-H), 6 3.93 (U-I, q, ~"11.0 

snd 2.0 HZ; 26-H), 64.35 (ui, m, w +*20 HZ; 16-H), ~4.88 (ui. q, J 10.5, 5.5 HZ) and& 5.02 

(lIi, m, ~+*8 Hz; 1*-H). Application of the Tori snd Aono rules4 for deter&rUng the chemical 

shifts of the lO- and 13- Me groups In steroidal sapogenlns to cordylagenin and cordylagenin 

diaaetate resulted in aordylsgenin being assigned the l/3,%-dihydroxy-5~-splrostane stlua- 

tore (la), snd this was In agreement with the observations of Meaklns et al5 on l- and 3- 

substituted steroids. The chemical shifts of the 25Me and 26-metbylene protons and the uul- 

tipliaity of the rssonances of the latter In the n.m.r. speotnun of the diaaetate showed that 

the 25-Me in cordylsgenin had a p -conflguration6. 

!Che above assiepMents were confinned in the following manner. Partial hydrolysis of 

aordylsgenln diacetste sffotied the monoacetate (lo), CSH4605 (k, m/e 474). m.p. 238',CdD 

-45O (a, 0.4; c=C13)* 6 1.98 (3.K s; (X13CoO), 6 4.95 (U-I, q, S 11.0 and 5.5 Hz; 1*-H). The 

preferential hydrolysis of the axlsl 3*-acetaxy group can be explained In terms of the larger 

sterio compression sxperlenaed by the equatorial 18 -aoetoxy group, which results from the 

"peri" effeot of the 11-met&lane gro~p~*~. Jones oxldatlon of the monoacetate afforded the 

5s-splrosta-1-en-3-one (III), C27H40C3 (M+. m/e 412.2982), m.p. 116', Y_. 1674 am-', 

6 5.85 (lH, d, J 10.5 Hz; 2-H),67.13 (Ui, d, J 10.5 HZ; l-H), c.d. extrems 203, 234 and 

%Om (A_. -8.69, + 10.39, - 0.93). The sign and magnitude of the observed Cotton effects 

of (III) were similar to those of 5w-oholesta-l-en-3-one; this indicated thataordylsgenin 

had a 5a<-spirostane stzuature; Catalytic hydrogenation of (III) over Adam's catalyst gave 

neotigogenin (la), thus confirming all the stereochemical assignments. 

CoFdylageninis a new member of the small group of naturally oaaurrlng3o<-hydroxy 

spirostanes, snd is to the best of our knowledge the first 34-hydro~-54-spiroetane to be 

foundlnnature. We must also point out that the ret10 of ths intensities of the peaks at 

gCosndg22 am-l In the.lnfrared spectra of aordylsgenln snd Its derivatives varies aon- 
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a) Fll= F? = OH; F? = H 

siderably and so It is unwise 

group in this moleoule. 

oqd (III) 

to use this ratio in assigning' the conformation of the 25-methyl 
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