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Abstract
C28H49O6, orthorhombic, P212121 (no. 19), a = 8.689(2) Å, 
b = 13.516(3) Å, c = 22.545(5) Å, V = 2647.6 Å3, 
Z = 4, Rgt(F) = 0.063, wRref(F

2) = 0.195, T = 296 K.

Source of material 
Gen er ally, for the sep a ra tion of the ste roid sapogenins and sapo -
nins, pa per chro ma tog ra phy, sil ica gel thin layer chro ma tog ra phy 
and sil ica gel col umn chro ma tog ra phy can be used [1-4]. This
sep a ra tion ex per i ment has made use of a method of sil ica gel
column chro ma tog ra phy, and the main ex per i men tal steps are as
fol lows. The eth a nol ex tract of Agave sisalana (200.0 g) has been
added to a meth a nol-wa ter so lu tion (1:1, 8 L); Then the up per
solution has been sep a rated from the pre cip i tate and con cen trated
to ob tain an ex tract (108.3 g); The ex tract has been dis solved in a
meth a nol-wa ter so lu tion (1:1, 4 L), and ethyl ac e tate (3 L) was
added for a liq uid-liq uid ex trac tion; The up per ethyl ac e tate layer
has been con cen trated to ob tain a pale yel low ex tract (23.3 g);
Then the ethyl ac e tate ex tract was sep a rated by sil ica gel column
chro ma tog ra phy, and the eluting so lu tions are as fol lows: pe tro -
leum ether - ethyl ac e tate (2:1), pe tro leum ether - ethyl ac e tate
(1:1), pe tro leum ether - ethyl ac e tate (1:3), ethyl ac e tate, meth a -
nol - ethyl ac e tate (1:9), meth a nol - ethyl ac e tate (1:4), meth a nol -
ethyl ac e tate (1:1), and meth a nol. Col or less block-shaped crys -
tals of hongguanggenin (3b,6a,23a-tri hyd roxy-5a,25R-
spirostane) were found in the meth a nol - ethyl ac e tate (1:9) por -
tion. 

Experimental details 
All H at oms were po si tioned geo met ri cally (d(C—H) = 0.82-
0.98 Å) and re fined as rid ing with Uiso = 1.2 Ueq. The Flack pa ram -
e ter is –0.7(17), based on 1997 Friedel pairs.

Discussion 
Agave sisalana is an agave, Agavaceae, pe ren nial herb. The ex -
tract of Agave sisalana can be used to treat, e. g., tu ber cu lo sis,
sub cu ta ne ous tis sue, hemafecia, dys en tery, skin ul cer, hem or -
rhoids [5]. The ste roid sapogenins and sapo nins from Agave
sisalana have proved to be cytotoxic, antifungal, an ti bac te rial
and anti-in flam ma tory [6,7]. Re search has shown that the ac tiv ity 

of the steroidal sapo nins can be as so ci ated with their aglycone
moi eties and the num ber and struc ture of monosaccharide units in 
their sugar chains. Hongguanggenin (3b,6a,23a-tri hyd roxy-
5a,25R-spirostane) is a steroidal sapogenin and iso lated from
Agave sisalana [8]. In or der to find out the struc ture ac tiv ity re la -
tion ship of hongguanggenin and its saponin, and in crease the uti -
li za tion of Agave sisalana, the data of crys tal struc ture of
hongguanggenin are use ful. 
In the mol e cule of the ti tle com pound, all bond lengths and an gles
are within nor mal ranges. Six car bon at oms in ring A (C12-C17),
ring B (C9-C12/C17/C19), ring C (C8/C9/C19-C22), and ring F
(C2/C3/O2/C4/C26/C27) are all in chair con for ma tion. Five car -
bon at oms in ring D (C6-C8/C22/C24) have an en ve lope form
with C8 as the out-of-plane atom. Five car bon at oms in ring E
(C4-C6/C24/O3) also has an en ve lope form with C5 as the out-of-
plane atom. In the crys tal, ad ja cent mol e cules are linked by
intermolecular C–H×××O hy dro gen bond ing to form a supra mo -
lecu lar net work. The intermolecular O–H×××O hy dro gen-bond ing
in ter ac tions are formed by at oms O1, O4, O5, and O6 be long ing
to hydroxy groups, re sult ing in a 3D supra mo lecu lar struc tures.
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Crystal: colorless block, size 0.28 ´ 0.31 ´ 0.38 mm
Wavelength: Mo Ka radiation (0.71073 Å)
m: 0.83 cm-1

Diffractometer, scan mode: Bruker SMART CCD, j/w
2qmax: 50°
N(hkl)measured, N(hkl)unique:  14344, 4653
Criterion for Iobs, N(hkl)gt: Iobs > 2 s(Iobs), 4340
N(param)refined: 309
Programs: SHELXS-97, SHELXL-97, SHELXTL [9]

Table 1. Data collection and handling.

_____________

      *  Cor re spon dence au thor (e-mail: cuiwulin@163.com)

H(1) 4a 0.6170 -0.0583 0.0834 0.062
H(4) 4a 0.1224 0.3451 0.4013 0.058
H(5) 4a 0.1341 0.1074 0.6203 0.069
H(6) 4a 0.8890 0.3404 0.3419 0.119
H(1B) 4a 0.7455 0.2563 -0.0886 0.092
H(1C) 4a 0.5871 0.2096 -0.0706 0.092
H(1D) 4a 0.7082 0.1464 -0.1056 0.092
H(2A) 4a 0.8744 0.1482 -0.0239 0.049
H(3A) 4a 0.8081 0.2988 0.0164 0.053
H(3B) 4a 0.6472 0.2575 0.0359 0.053
H(5A) 4a 0.5324 0.0811 0.1266 0.016
H(5B) 4a 0.5444 0.1775 0.0875 0.016
H(6A) 4a 0.6137 0.2713 0.1654 0.044
H(7A) 4a 0.3632 0.1484 0.1891 0.048
H(7B) 4a 0.3784 0.2616 0.2059 0.048
H(8A) 4a 0.5295 0.2278 0.2860 0.038
H(9A) 4a 0.2977 0.0833 0.2992 0.037

Ta ble 2. Atomic co or di nates and dis place ment pa ra m e ters (in Å2).

Atom Site x y z Uiso



O(1) 4a 0.7107(3) -0.0543(2) 0.0870(1) 0.041(1) 0.032(1) 0.051(1) -0.001(1) 0.000(1) 0.005(1)
O(2) 4a 0.8195(3) 0.2082(2) 0.0856(1) 0.045(1) 0.032(1) 0.041(1) -0.005(1) 0.003(1) 0.004(1)
O(3) 4a 0.8178(4) 0.1019(3) 0.1713(2) 0.059(2) 0.075(2) 0.068(2) -0.002(2) 0.003(2) -0.005(2)
O(4) 4a 0.0593(3) 0.3045(2) 0.3896(1) 0.034(1) 0.039(1) 0.043(1) 0.011(1) 0.001(1) 0.001(1)
O(5) 4a 0.0874(3) 0.1228(2) 0.5901(1) 0.040(1) 0.065(2) 0.034(1) -0.004(1) 0.008(1) 0.005(1)
O(6) 4a 0.8173(4) 0.3546(3) 0.3198(1) 0.060(2) 0.127(3) 0.053(2) 0.024(2) -0.011(2) 0.004(2)
C(1) 4a 0.6949(6) 0.1968(4) -0.0760(2) 0.074(3) 0.071(3) 0.040(2) 0.016(2) 0.003(2) 0.014(2)
C(2) 4a 0.7651(4) 0.1615(3) -0.0169(2) 0.043(2) 0.047(2) 0.032(2) 0.008(2) 0.004(1) 0.006(1)
C(3) 4a 0.7544(5) 0.2401(3) 0.0299(2) 0.051(2) 0.039(2) 0.041(2) 0.006(2) 0.007(2) 0.009(2)
C(4) 4a 0.7462(3) 0.1224(2) 0.1104(1) 0.029(2) 0.030(2) 0.034(2) 0.001(1) 0.006(1) 0.002(1)
C(5) 4a 0.5891(3) 0.1422(2) 0.12073(9) 0.014(1) 0.019(1) 0.006(1) 0.0052(9) 0.0029(8) 0.0003(9)
C(6) 4a 0.5852(4) 0.2027(2) 0.1742(1) 0.045(2) 0.034(2) 0.033(2) 0.005(2) 0.002(2) -0.000(1)
C(7) 4a 0.4301(4) 0.1980(3) 0.2064(1) 0.046(2) 0.046(2) 0.028(2) 0.016(2) 0.003(2) 0.004(1)
C(8) 4a 0.4787(4) 0.1692(2) 0.2695(1) 0.034(2) 0.032(2) 0.029(2) 0.005(1) -0.001(1) 0.000(1)
C(9) 4a 0.3570(4) 0.1393(2) 0.3147(1) 0.034(2) 0.032(2) 0.027(1) 0.004(1) -0.001(1) -0.003(1)
C(10) 4a 0.2476(4) 0.2263(2) 0.3263(1) 0.038(2) 0.036(2) 0.029(2) 0.007(1) 0.001(1) 0.006(1)
C(11) 4a 0.1354(4) 0.2121(2) 0.3778(1) 0.029(2) 0.032(2) 0.033(2) 0.003(1) -0.002(1) -0.001(1)
C(12) 4a 0.2165(4) 0.1743(2) 0.4337(1) 0.029(2) 0.033(2) 0.030(2) 0.001(1) 0.000(1) -0.002(1)
C(13) 4a 0.1061(4) 0.1611(3) 0.4864(1) 0.034(2) 0.040(2) 0.033(2) 0.004(1) 0.005(1) 0.002(1)
C(14) 4a 0.1948(4) 0.1347(3) 0.5420(1) 0.034(2) 0.045(2) 0.032(2) -0.002(2) 0.006(1) -0.001(1)
C(15) 4a 0.2881(4) 0.0414(3) 0.5326(2) 0.047(2) 0.048(2) 0.033(2) 0.008(2) 0.000(2) 0.013(2)
C(16) 4a 0.3959(4) 0.0515(3) 0.4796(1) 0.042(2) 0.047(2) 0.030(2) 0.013(2) -0.003(1) 0.006(1)
C(17) 4a 0.3142(4) 0.0806(2) 0.4211(1) 0.037(2) 0.028(1) 0.029(2) 0.004(1) 0.001(1) 0.004(1)
C(18) 4a 0.2142(5) -0.0073(2) 0.4005(2) 0.058(2) 0.033(2) 0.037(2) -0.002(2) 0.005(2) -0.000(1)
C(19) 4a 0.4352(4) 0.1093(2) 0.3733(1) 0.033(2) 0.035(2) 0.029(2) 0.005(1) -0.001(1) 0.002(1)
C(20) 4a 0.5655(5) 0.0341(3) 0.3639(2) 0.048(2) 0.055(2) 0.033(2) 0.022(2) 0.004(2) 0.012(2)
C(21) 4a 0.6835(4) 0.0701(3) 0.3183(2) 0.037(2) 0.063(2) 0.037(2) 0.018(2) 0.002(2) 0.004(2)
C(22) 4a 0.6080(4) 0.0927(2) 0.2590(1) 0.034(2) 0.034(2) 0.030(2) 0.003(1) 0.002(1) 0.002(1)
C(23) 4a 0.5476(4) -0.0042(3) 0.2313(2) 0.048(2) 0.031(2) 0.048(2) -0.000(2) 0.011(2) -0.003(2)
C(24) 4a 0.7071(4) 0.1528(2) 0.2148(1) 0.036(2) 0.036(2) 0.032(2) -0.003(1) -0.002(1) -0.001(1)
C(25) 4a 0.9841(4) 0.1368(3) 0.1779(2) 0.039(2) 0.074(3) 0.045(2) 0.001(2) 0.001(2) -0.001(2)
C(26) 4a 0.7618(4) 0.0384(2) 0.0648(2) 0.031(2) 0.033(2) 0.038(2) -0.000(1) 0.006(1) -0.000(1)
C(27) 4a 0.6921(4) 0.0665(3) 0.0059(2) 0.040(2) 0.043(2) 0.034(2) 0.002(2) 0.004(2) -0.003(1)
C(28) 4a 0.8751(7) 0.3959(4) 0.2673(2) 0.089(4) 0.059(3) 0.072(3) -0.002(3) -0.015(3) 0.005(2)

Ta ble 3. Atomic co or di nates and dis place ment pa ram e ters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

H(10A) 4a 0.3089 0.2849 0.3340 0.041
H(10B) 4a 0.1885 0.2385 0.2905 0.041
H(11A) 4a 0.0577 0.1634 0.3660 0.038
H(12A) 4a 0.2893 0.2261 0.4454 0.037
H(13A) 4a 0.0494 0.2220 0.4928 0.043
H(13B) 4a 0.0327 0.1092 0.4774 0.043
H(14A) 4a 0.2651 0.1891 0.5515 0.045
H(15A) 4a 0.2190 -0.0140 0.5262 0.051
H(15B) 4a 0.3480 0.0277 0.5680 0.051
H(16A) 4a 0.4489 -0.0109 0.4737 0.047
H(16B) 4a 0.4730 0.1012 0.4887 0.047
H(18A) 4a 0.1404 -0.0230 0.4308 0.064
H(18B) 4a 0.2787 -0.0637 0.3934 0.064
H(18C) 4a 0.1614 0.0102 0.3646 0.064
H(19A) 4a 0.4851 0.1694 0.3881 0.039
H(20A) 4a 0.6170 0.0223 0.4015 0.055

Ta ble 2. Con tin ued.

Atom Site x y z Uiso
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