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Abstract- From e glycosides mixture contained in bulbs of Musrclri comcrsum f a&cones were 
obtained by enz ark hydrolysis. The st~~~tu~e of t two major ones, la and lb, been reported 
prevj~~sl~. This paper de& with the spectral and chemical cvidcnce which led us to ~~~~~n the two minor 
ones the structures 2a and 3a. with the same 29-norlanostane skeleton as la and lb. 

he structural elucidation of the acid- 
ethanolysis products allowed us to 

propose that one of the authentic a~lycones coufd be 
already known” e~cost~r~l la. The latter was ~~~~~~1~ 
found among the products of the enzymatic hydrolysis 
of the glycosides mixture. Later on, another aglycone 
was assigned structure lb.3 Two other minor 
a&cones had also been isolated by careful cbromato- 
graphic ~~actio~at~on of the enzymatic bydr~lysis 
products. The present paper deals with the spectral 
and chemical evidence which led us to assign them 
structures ta and 3a. with the sa 27-norlan~stane 
skeleton as la and 1 b. However, t differ from these 
latter in lacking the kctonic function at C-l 5 and in 

~ymethy~e~~ group in place of the 

Compound 2a, [r]u - 27”, had the molecular 
formula C29HJ6QS. as deduced by HRMS (PI,+ talc. 
474.~~45~, found 474.33473). “C NM R (Table 1) and 

le 2) spectra exbib~ted signals whose 
chemical shifts and multiplicities were easily In- 
terpreted by comparison with the corresponding 
signals shown by the spectra of cucosterol la. In 
agreement with the ‘~~-s~~t~~rn~ the proton spec- 
trum of 2a djs~layed the signafs of only five metbyl 
groups: of these three are tertiary (S0.896, s; 0.959, s; 
1.226, sh one is secondary (6 1.055. d) and one is 

two (and not one as in la) CHzOH groups as AB q’s 

Table 1. ~~~~-~~~ 167.88 Hz] ~hern~c~~ ~~~f~s of compounds Ia, lb, 2s and 38 in CDCI.~’ 

Ia rb ZA 3a la lb 2a - - - - 3a 

C-l 35.39 t 35.43 t 35.30 t 35.94 t C-16 51.85 t 51.75 t 39.70 t 39.67 t 

c-2 28.28 t 34.47 t 27.51 t 36,21 t c-17 91.19 $ 91.12 $ 97.18 s 9s.m 5 

c-3 80.73 d 219,93 s J7,86 d 216.46 5 c-13 20.43 q 20.59 q 19.51 q 19.32 q 

c-4 42.86 s 51.35 s 45.96 s 55.99 s c-19 19.80 g 19.45 q 19.23 q 19,32 q 

C-5 50.78 d 51.62 d 47.29 d 47.36 d c-20 43.46 d 43.49 d 43.63 d 43.65 d 

C-6 4 18.26 t l&92 t 18,f.z t 18*32 s c-23 17.17 q 17.18 q 17.18 q 17.22 q 

c-7 26.28 t 26.24 t 26.24 t 25.95 t c-22 36.78 t 36.77 t 36.77 t 35.18 t 

C-8 133.19 s 134.14 s 134.07 s 133.02 s c-23 21.71 d 81.72 d 81.52 d 81.52 d 

C-8 135.99 f 134,48 5 135,45 s 136.35 5 c-24 212.03 5 211.92 5 213.63 s 213.54 s 

C-113 37.30 s 37.17 5 36.50 5 36,fB s C-X 32.40 t 32.44 t 32,3i3 t 32.34 t 

c-11 20.52 t 28.59 t 20.78 t. 21.Ql t C-26 7.38 q 7.28 q 7.39 q 7.44 q 

C-12 22.97 t 23.01 t 24.91 t 24.93 t c-30 22.28 q 21.88 q J1.27 t 68.94 t 

c-13 47.57 s 47,s 5 48.69 s 4&.69 5 c-31 64.41 t 65.87 t 63.83 t 65,37 t 

c-14 57.84 5 57,a8 s 50.55 5 50.68 5 c-32 23.78 q 23.78 q 25.91 q 25,97 q 

c-15 215.08 s 215.13 s 31.70 t 31.74 t 

a C~e~~~~l shifts are given in z ~~~~~ relative to TMF. s = singlet, d = doublet, t = triplet, g = 

quartet in the off resonance spectra, The assigneizents of the sicgals of 2a and 2 are based OR - 

the comparison with the spectra of la and &. A detailed study of these latter has been repOrb?d - 

in ref 3 
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(~3*?~, 64,148, J = 10.29 an 
= 1 f X93) were present (~urres~~~ 
663.81, t and 71.27, t). One of the two Afl q’s 
overlapped the signal of the carbinalic proton at C-3 
~c~rresp~~~ing ’ ‘C-signal: rT 77.86, d ). Th 
three hydr~xy~ groups in 2a was conk 
formation of the tri-acetyl derivative 
treatment with Ac,O/Py. In addition to the signals due 
to the three CH3C00- groups the signals of the two 
pairs of a~etoxymet ene protons (6 4.05 and S 4.27, 

AB q) and of the 3a-W ~~4.$~, 
dd. W12= be easily distinguished in the 
l H-NM R spectrum of 2b (Table 2). 

The broad absorption in the IR spectrum of 2a at 
1725cm - ’ was showy to be due to only me keto 
group by the ’ ‘C-spectrum (6 2 t 363 ). The elimination 
of a propionyl radical in the mass spectrum (m/e 417, 
M + - 57) and the signals of an ethyl ketone in the ‘H- 
NMR spectrum (S 2.557, q; S 1.068, t; JVic = 7.35 Hz) 
indicated the ~o~~t~~~~ crf the keto group at C-24, as in 
la. 

Having been thus established the nature of four out 
ve oxygen functions implied by the molecular 
of 2a. the e~~~~~al ~~~~r~ of the re~ai~j~g 

oxygen atom was deduced from the ’ ~C-s~~tr~rn. 
This. in addition to the signals of the three carbinolic 
carbon atoms. exhibited two further signals (6 97.18, s; 
o Xl ._F2, d f for carbon atoms adjacent to oxygen (C- 17 
and C-23, rcsp.). as for la. The ~b~rn~~a~ shift of the C- 
I7 atom (5 97.18f. moved dow~~~l~ ascompared to the 
resonanccofthcc-17ofla(fi91.19).isjustificd bythe 
absence of the 15-keto group in 2a. 

The d~w~fje~d shift of the ’ 3C line of the C-4 carbon 
of 2a ~~~45.~~1 as compares with the line of the 
corresponding carbon of Ia (S4286) suggested that 
this carbon carries both hydroxymethylene groups in 
2a. Accordingly, the arrangement af the two primary 

s was sb~w~ to be ~~jta~l~ for the 
cfosure of an #rtb~a~etate structure with the 3x-OH. as 
an orthoacetate (m.p. 168-70 : MS. m/r: 498: ‘H- 
K.UR, d: 1.446, 3 H, s, CN$Z’(-Q-)j) was obtained 
upon lreatment of2a with CH~C{~CH~)~~pyridinium 

p-toluenesulfonate. Furthermore, from the ’ H-N MR 
spectrum of the orthoacetate evidence was achieved for 
the l~at~o~ of the twu p~j~~~y ~xy~~~ atoms at C-31 
and C-30 and not at C-31 and C-19, this latter being 
the only other possibility left by the closure of the 
orthoester cage system. In fact, the 11.03 and 5.88 Hz 
values for J3Z.28 and J3Z.2a, respectively, are consistent 
onfy with the normal f~~~.~-d~a~~al and axial- 
equatorial re[~tionship present in the structure 2e (A- 
ring in a chair conformation, see Fig. f ), a severe 
distortion being implied by the alternative cloiure of 
the Q~t~~a~et~~e system at the ~osjtio~s 3x,31 and 19. 
In addition, the 3~-proton gave rise to an eigh 
signal centered at 6 3.867 as the four-line X-part 
ABX system with vicinal coupling constants of 5.88 
and 11.03 Hz further with an 1.84 Hz coupling 
~~~sta~t. Also the A (J,,, = 8,4(i) due IS one 
oxymethy~en~ group wa further split, the A-part 
(6 4.337) with a J = 3.31 Hz and the B-part (6 3.912) 
with a J = 1.84 Hz. The AB q (Jlic = 8.09 Hz) due to 
the second oxymethylene group presorted its B-part 
(~~.~98) further split with a J = 3.35 Hz, the A-part 
(~4.2~) not being further split. uncoupling cxperi- 
menrs showed the 3x proton and one proton of the 

AB-system to be coupled with the J = 
roton of the same A~~s~stern 

proton ofthe other A~-system zo be~~~pled with theJ 
I- 3.31 Hz. Each of these two couplings can be 
rationalized as a coupling across four single bonds in a 
planar W-path.” In the orthoa~et~te 2.c such a 
relat~ons~j~ occurs (see Fig. ) ~twee~ the 3~-~r~t~n 
and the 31-H, and between the 31-HR and the 30-H,. 

Further support to the structure 2a came from the 
results of some decoupling experiments and NOE 
measurements carried out with acetonide 26 (m.p. 
123-S”; [xfn - 1.9”; MS. We: 514; ‘~-N~R~~~ 1.356, 

dH, (CH,)IC: )) obtained from 2a upon treatment 

In the ‘H-N 
of te 2, Fig. 2af the 3~-prot~~ gives a dd at 
ci 3.340 with vicinal couplings of 12.00 and 3.68 Hz. The 
oxymethylene protons of the -CN,O--C(CH 3 12- 
(CH:, )~-~C~~~grouping appe as two AB q’s. whose 
A and B tines (ee~tered at S3. 1, 63.914, Jlrem = 12.13 
Hz and 63.844, 63.964, J,,, = 12. t 3Hz, resp~tjv~ly} 
were identified through pertinent decoupling experi- 
ments (successive irradiations at 63.964, 3.914, 3.844 
and 3.601 caused the signals at 6 3.844,3.601,3.964 and 

F;ig. 1. Perspective view of the A ring of 2~. 
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Fig. 2. ~~~~~~ ~27~~~~~ spectrum (a) of acetonide 2d in CDCI, and NClE-difference spectra upon 
iation at 6 3.340 (b), ~~.91~ (e)’ and 6 3.94 fdj. 

.w#, resp., to coa 
nuclear Overhauser effects were measured (Fig. 2b, c, 

at 6 3,914 and the 3a-W 
d 

16 3.964 and the anguIar methyl signal at 60.910. This 

and 1 b could be excluded as follows. The ~~t~~~ ~i~~~et 




