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ABSTRACT

The title compound, 1lo-hydroxy-B-amyrin is a pentacyclic triterpenes
which was first isolated from the acetyl acetate fraction of Celastrus
Orbiculatus shell and characterized by *H-NMR and *C-NMR. Besides,
the crystal of the compound was acquired, and the relative configuration
of 11a-hydroxy-B-amyrin was determined by single-crystal X-ray diffrac-
tion analysis. It crystallizesin orthorhombic system, space group P212121,
a=13.280(3), b=32.096(6), c=6.7260(13)A, a=90°, f=90°,y=90°, Z=4,C, H. O,,
Mr=442.73, Dc=1.100g/cm?, V=2866.9(10)A3, 1(MoKa)=0.068mm" 4,
F(000)=1056, the final R=0.0696 and wR=0.1745 for 5242 independent
reflections(R =0.0825) and 2793 observed ones (1>2°(1)). The bond
lengths, bond angles, partial values of torsional angles, atomic coordi-
nates and isotropic equivalent displacement parameters of the molecule
are also given. Intramol ecuar van der waal s force contribute to the stabil -
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ity of the structure.

INTRODUCTION

CeladrusOrbiculatusisamedicina plant belong-
ing to the family celastraceae widely distributed in
Chind¥. Thefruitsof CeastrusOrbiculatushasbeen
used asthetraditional Chinese medicineinthetreat-
ment of insomnia?. In order tofind new and bioactive
compounds, the chemica constituentsof the Celastrus
Orbiculatusfruitsshell wereinvestigated and onecom-
pound, named 11a-hydroxy-p-amyrin wasisolated for
thefirst time. It hasbeen reported that 11a-hydroxy-f3-
amyrin, which was previously isolated from
Elaeodendron Croceumleaves, ishighly toxicinvitro
against Vero cells, Helacells, SNO cellsand MCF-7
cdlg9. Theisolated compound wasfully characterized
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by means of *H-NMR and *C-NMR aswell as X-ray
crystall ographic studies. To our knowledge, itscrystal
structure has not been reported up to now. Inthispa-
per wereport the X-ray crystal ographic studieson the
titlecompound.

RESULTSAND DISCUSSION

H-NMR and *C-NMR spectrashowed thetypi-
ca pattern of pentacyclictriterpene. Especidly, theH-
NM R spectrum of compound was characteristic of the
presence of anvinyl protonsat 65.24 (1H, d) and 4.21
(1H, dd). Two C singlets at 6147.1 and 120.7 indi-
cated the presence of C-C doublebond. Onthebasis
of theabove evidences, the structure of compound was
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TABLE 1: Sdected bond distances(A) and bond angle(°)

Bond Dist. Bond Dist. Bond Dist.
0O(1)-C(12) 1.428(4) C(16)-C(15) 1.521(6) C(6)-C(5) 1.515(5)
C(19)-C(18) 1.520(7) C(14)-C(13) 1.516(5) C(5)-C(10) 1.556(5)
0(2)-C(3) 1.441(4) C(14)-C(27) 1.548(6) C(10)-C(25) 1.532(6)
C(20)-C(29) 1.481(9) C(14)-C(8) 1.592(5) C(10)-C(1) 1.534(5)
C(20)-C(21) 1517(8) C(13)-C(12) 1.325(5) C(4)-C(3) 1.539 (5)
C(20)-C(30) 1.543(8) C(8)-C(26) 1531(6) C(4)-C(23) 1.539(6)
C(21)-C(22) 1.517(8) C(8)-C(7) 1.551(5) C(4)-C(24) 1.549(6)
C(22)-C(17) 1.540(6) C(8)-C(9) 1.564(5) C(3)-C(2 1.516(6)
C(17)-C(16) 1523(7) C(9)-C(11) 1534(5) C(2)-C(1) 1.520(6)
C(17)-C(28) 1.530(7) C(9)-C(10) 1.594(5) C(7)-C(6) 1.507(6)
C(20)-C(19)-C(18) 116.0(5) C(15)-C(14)-C(27) 107.2(4) C(6)-C(5)-C(4) 114.6(3)
C(29)-C(20)-C(19) 109.3(5) C(15)-C(14)-C(8) 109.9(3) C(4)-C(5)-C(10) 117.7(3)
C(21)-C(20)-C(30) 110.3(6) C(12)-C(13)-C(18) 120.1(4) C(1)-C(10)-C(5) 107.6(3)
C (20)-C(21)-C(22) 112.9(5) C(26)-C(8)-C(7) 107.4(3)  C(1)-C(10)-C(9) 108.1(3)
C(21)-C(22)-C(17) 115.5(5) C(26)-C(8)-C(9) 110.9(3) C(5)-C(10)-C(9) 107.0(3)
C(28)-C(17)-C(22) 107.5(5) C(11)-C(9)-C(8) 109.7(3)  C(23)-C(4)-C(24) 107.7(3)
C(13)-C(18)-C(19) 112.5(4) C(8)-C(9)-C(10) 116.4(3) 0O (2)-C(3)-C(2) 110.5(3)
0O(13)-C(18)-C(17) 111.8(3) 0O(1)-C(11)-C(12) 108.2(3) O(2)-C(3)-C(4) 111.4(3)
C(19)-C(18)-C(17) 113.2(4) O(1)-C(11)-C(9) 112.8(3) C(2)-C(3)-C(4) 112.6(3)
C(16)-C(15)-C(14) 113.6(4) C(13)-C(12)-C(11) 127.7(4) C(2)-C(1)-C(10) 113.3(3)
C(13)-C(14)-C(27) 106.8(3) C(7)-C(6)-C(5) 111.3(3)

Symmetry transformation: a: -x+1/2, -y, z+1/2; b: x+1/2, ~y+1/2, -z, c. —x, y+1/2, -z+1/2

Figurel: Chemical structureof 11a-hydroxy-p-amyrin

suggested to 11a-hydroxy-B-amyrin. The NMR data
of compound wasin good agreement with the previous
dataof 11a-hydroxy-B-amyrin (Figure 1)1,

Theselected bond lengths, bond angles, partial va-
uesof torsiond anglesin TABLE 1 and 2, respectively.
Figure 2 showsthemolecular structureof thetitle com-
pound.

It was seen from Figure 2 that thetitle compound
hasfour five-membered rings, 3, 11-hydroxy and 23,

Figure2: X-ray crystal structureof 11a-hydroxy-B-amyrin

24,25, 26, 27, 28, 29, 30-methyl. Thereexistsatrans
conformation betweenringsA/B and B/C. Thereexists
acisconformation between rings D/E. Itisnoteworthy
that in the molecule ring A(C(1)-C(2)-C(3)-C(4)—
C(5)-C(10)), ring B(C(5)-C(6)-C(7)-C(8)—-C(9)-
C(20)), ring C(C(8)-C(9)— C(11)-C(12)-C(13)-
C(14)), ring D(C(13)-C(14)— (15)-C(16)-C(17)—
C(18)) and ring E(C(17)-C(18)— C(19)-C(20)-
C(21)—C(22)) exhibits a chair conformation.
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TABLE 2: Partial valuesof torsional angles(®)

Angle ®) Angle )
C(18)-C(19)- 69.7(6) C(®)-CO)r 155.1(3)
C(20)-C(29) C(11)-O(1)
C(18)-C C(10)-C(9)-
52.6(7) -71.5(4)

(19)-C(20)-C(21) C(11)-O(1)

C(30)-C(20)- C(18)-C(13)-
-174.4(6) 171.4(4)

C(21)-C(22) C(12)-C(11)
C(21)-C(22)- 086) C(9)-C(1D)- L56)

C(17)-C(16) C(12)-C(13)

C(20)-C(19)- C(14)-C(8)-
-179.4(4) -165.4(4)

C(18)-C(13) C(7)-C(6)
C(20)-C(19)- 5140 COCO o -

C(18)-C(17) C(6)-C(5)
C18)-C(17)- -60.6(6) C(4)-C)» -167.6(3)

C(16)-C(15) C(10)-C(9)

C(22)-C(17)- C(11)-C(9)-
179.2(4) -55.6(4)

C(16)-C(15) C(10)-C(25)

C(16)-C(15)- C(11)-C(9)-
-158.1(4) 179.1(3)

C(14)-C(8) C(10)-C(5)
C(27)-C(14)- 8100 C(10)-C(5)- 20865)

C(13)-C(18) C(4)-C(23)
C(19-C(18)- 84.4(5) CO)-C4)- -179.2(3)

C(13)-C(14) C(3)-0(2)
C2n-C14)- -177.8(3) C24)-C3)- -170.8(4)

C(6)-C(26) C(3)-C(2)
C(19)-C(14)- -176.0(4) C9)-Cl10)- 166.7(3)

C(8)-C(9) C(1)-C(2)
C(2n-C14)- -56.6(4) O2)-C3)- -175.9(3)
C(8)-C(9) C(2)-C(1)
c14)-C®)- 164.9(3) C(8)-CO) -166.3(3)
C(9)-C(10) C(10)-C(2)

TheC-C bond distances in the five rings ranging from
1.326(5) to 1.594(5)A and the C—C—C angles from
105.5(5) t0127.7(4)° are normal®®. Thedistance between
C(12) and C(13)is1.326(5)A, within the normal range of
doublebond (C=C), revedingitisanorma C=C.

EXPERIMENTAL

I nstrument
Meélting point wasobtained in an X-6 digital melt-
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ing point instrument without correction. Theelementa
anaysiswas performed on a CHN-O-Rapid auto ana
lyzer. TheHNMR(500M Hz) and *CNMR(500M Hz)
spectra were recorded on a Bruker Avanceg¢o6-500
spectrometer and tetramethylsilane(TM S) wasused as
aninternal standard. Silicagedl (200-300 meshfor col-
umn chromatography(CC) and GF, for TLC) was
obtained from Qingdao Marine Chemical
Company(Qingdao, Ching). Cromasi| C ,(40-60pm for
column chromatography) was obtained from Boshi
Company(Shanghai, China). Single-crystal structures
of compound were measured on an Enraf-Nonius
CADA4 diffractometer etc.

Extraction and isolation

Theshell of Celastrus Orbiculatuswas collected
in Chuzhou County, Anhui Province, China, in Janu-
ary 2011. The plant wasidentified by Prof. Jianwei
Chen of Nanjing University of ChineseMedicine. A
voucher specimen (No.PA110101) has been depos-
ited at the Department of Pharmaceutical Engineer-
ing, Institute of

Chemica Engineering, Nanjing University of Sci-
ence and Technology, Nanjing, China.

Thedried shell of Celastrus Orbiculatus(100g)
was cut into small pieces and extracted with EtOAc
(1literx3). The solvent was removed by rotary evapo-
ration and the yellow brown extract (2.0g) was ob-
tained. The EtOA c extract was subjected to silicagel
chromatography using stepwised utionwith petroleum
ether-CH,COCH,(100:0, 100:1, 100:2, 100:4, 100:8,
100:16, 100:32, 100:100, and 0:100) to afford 90
fractions(A1-A90). A31-A40were permesated through
Cromasil C,, using stepwise elution with H,O-
CH,COCH,(30:70, 40:60, 50:50, 45:55, 40:60,
35:65, 30:70, 25:75, 20:80, 15:85, 10:90, 5:95, and
0:100) to give 13 subfractions F1-F13. Fraction of
F8 was further purified with recystallization with
CH_CI- CH,COCH_-MeOH(1:1:1) systemto afford
11a-hydroxy-B-amyrin(30mg) with ayield of about
0.03%.

Theacicular crystal of 11a-hydroxy-p-amyrin was
recrystallized in the mixture solution of CH,CI-
CH,COCH_-MeOH(1:1:1), and singlecrystal wasob-
tained in constant temperature(25;a) on the basis of
this. m. p. :234~236;. Elemental Anal. Calcd. (%)
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for C,H.,0,: C, 81.39; H, 11.38; O, 7.23. Found
(%): C, 81.20; H, 11.48; O, 7.32.

'H-NMR(500 MHz, CDCL,) §,,= 5.24 (1H, d,
H-12), 4.21 (1H, dd, H-11), 3.22 (1H, dd, H-3),
2.06 (1H, m, H-18), 1.94 (2H, m, H-21), 1.23 (3H,
s, H-23), 1.08 (3H, s, H-27), 1.02 (3H, s, H-25),
1.02 (3H, s, H-26), 0.88 (3H, s, H-29), 0.88 (3H, s,
H-30), 0.86 (3H, s, H-24), 0.81 (3H, s, H-28); **C-
NMR (500 MHz, CDCl,) 5. = 147.1(C-13), 120.7
(C-12), 78.7 (C-3), 67.6 (C-11), 55.8 (C-9), 55.2
(C-5), 46.9 (C-18), 46.6 (C-19), 45.6 (C-14), 42.8
(C-8), 40.7 (C-1), 39.0 (C-4), 38.8 (C-10), 37.0
(C-22), 34.6(C-21), 33.2 (C-29), 33.0 (C-7), 32.1
(C-17), 31.1(C-20), 28.5(C-23),28.1 (C-28), 27.5
(C-2),27.2 (C-15), 25.6 (C-16), 25.2 (C-27), 23.6
(C-30), 21.0 (C-6), 20.1 (C-26), 18.5 (C-25), 15.6
(C-24).

Physical and spectra data of thetitle compound
wereamost identical with thosereportedinthelitera-
tured”. Itsrelative configuration wasfurther established
by X-ray cry-stalographicanaysis.

Crystallographicdata collection and structurede-
termination

A colorlesstransparent crystal with dimensions
0.3mmx0.20mmx0.10mm was used for data collec-
tion. Unit cell parametersand 5242 intendtiesweremea:
sured on an Enraf-Nonius CAD-4 diffractometer with
graphite-monochromated MoKa radiation (A=
0.71073A) in the range of 1.27°<0<25.38° by w/26
scanning. Correctionsfor LP and absorption withem-
pirical v scanning technigue were applied and 2793
independent reflectionswith [1>2°(1)] wereused inthe
structure determination. Thestructurewas solved by
the direct method using the program SHEL X S-975
and refined on F2by full-matrix least-squares proce-
durewith Bruker SHEL XL-97 packing. All non-hy-
drogen atomswere refined with anisotropic thermal
parameters. The hydrogen atomsrefined with riding
model position parametersisotropically werelocated
from difference Fourier map and added theoretically.
Thefinal full-matrix |east-squares refinement gave
R=0.0696, ®R=0.1745(w=1/[¢*(F,*)+(0.0600P)*
+0.8000P], where P=(F *+2F ?)/3. S=1.004, ( S/
0),.=0-000, (" Sp) =0.278 and (" Sp) . =
£- 0.153¢/A3,

—=> [y|| Paper
ACKNOWLEDGEMENTS

Theauthorsare grateful to Associate Prof. Hua-
QinWang of Nanjing University for single-crystal X-
ray diffractionanalysis. The project was supported by
Independent Research Program (cultivationfor Nationd
Natural Science Foundation of China) of Nanjing Uni-
versity of Science and Technology (No.
2010GJPY 009).

REFERENCES

[1] Y.Q.Guo, X.Li, JXu, N.Li, D.L.Meng, J.H.Wang;
Chem.Pharm.Bull., 52, 1134-1136 (2004).

[2] JiangsuNew Medicina College; ‘Dictionary of Chi-
nese Herbal Medicine’, 2, Shanghai People’s Pub-
lishing House, Shanghai, 1563 (1977).

[3] GM.Sheldrick; SHELXS97, A Program for Auto-
matic Solution of Crystal Structure, University of
Gottingen, Germany, (1997a).

[4] GM.Sheldrick; SHELXL 97, A Program for Crys-
tal Structure Refinement, University of Gottingen,
Germany (1997b).

[5] H.Sun, T.Liu,Y.J.Shen; ChineseJ.Struct.Chem., 29,
1798-1801 (2010).

[6] T.Yelani,A.A.Hussein, J.J.Marinon; Natural Prod-
uct Research, 24, 1418-1425 (2010).

[7] X.Yuan, GL.Wang, F.J.Gong; Acta.Botanica.
Sinica., 36, 153-158 (1994).

———————, Natural Products

Au Tudian Journal



