Korean J. Crystallography
Vol. {5, No. 1, pp.29~34, 2004

Cholesteryl Hemisuccinate?| X

g o x
S oA g 3hets)

Structure of Cholesteryl Hemisuccinate

Young Ja Park
Department of Chemistry, Sook Myung Women's University, Seoul, Korea 140-742

2 of

Cholesteryl hemisuccinate(C,Hy,0,) 725 XA Aoz Q13gdn}. o] 33hE-9] 44
o] F7-E P2.2.2.009, DM AA AR ME EYAQ 4] ERER FAH 3]
o}, o) F RS 5719 Rl So] 4722 H3E hydrogen-bonded dimer TS THEH,
AR A 3] AgEeglet F49) hydrogen bonded dimers2 2 7+ b = 0.054 b = 0.25
F-ZollA head to head ¥Q-& o] FH, -Fof UgtshAl Mg = oqlet. g e] ko AR
o] FEH o] 180°CeE ¥}

Abstract

The crystal structure of cholesteryl hemisuccinate (C;Hs,O,) was investigated by X-ray dif-
fraction method. The cholesterol fragment of the title compound were in good agreement
with those for related cholesterol derivatives. The unit cell contains four cholesteryl hemisuccinate
molecules that are not related by crystal symmetry and have their tetracyclic system almost parellel
to each other. There are two pairs of hydrogen-bonded dimer between A and D molecules and B
and C molecules. These two hydrogen-bonded dimers are parallel to the c-axis, and are closely

packed.
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Table 1. Summary of crystal data of cholesteryl hemisuccinate

Crystal data

C31H5004

Mw = 486.7
Orthorhombic, P2,2,2,
a = 9.4064(13) A

b = 24.4476(17) A

c = 50.521(2) A

vV =11618(2) A?

Z=16

Data collection
Enraf-Nonius CAD-4
Diffractometer

® scan type

Absorption correction: none
10472 measured reflections

5962 reflections with 1 > 26(I)

Refinement

Refinement on F*

RIF? > 26(F%)] = 0.089
wR(F%) = 0.234

S =1.139

5962 reflections

1465 parameters
Extinction correction: none

D, = 1.119 (calc.) g cm™
Cu-Ka radiation

i = 0.07 mm”

T =29312) K

Prism, Colorless

0.25 x 0.56 x 0.88 mm

By = 65°
h=0—10
k=0— 28
I=0—39

3 standard reflections
Frequency: 60 min
Intensity decay: negligible

w = V[G*(F® + (0.2008P)’ + 0.0000P]
where P = (FX + FA/3

(A/O),pean = 0.069
AP = 0412 eA”
APpin = ~0.485 eA™
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Fig. 1. Molecular conformation of Cholesteryl hemisuccinate with atomic numbering, Displacement ellipsoids
are drawn at the 50% probability level and H atoms have been omitted for the sake of clarity.

= AR oE A2 59 4719 FAE (A,
B, C, D)o] E¢ e o|& 4719 M2 5& EA}
52, ¥ ¥A=¢] hemisuccinate F-Fol| A A
Agre 2 H3r5 o]+ hydrogen-bonded dimer 5
A& 93 . ARARSE DEAL BEARS} CE
AL, F AR el pAaA2EE T G Y S
Tk Qi A ] Wk Abdvel] AjhEo]
UE FAe $A7) o X-Al A=
A 71 gl ot 4439 parameter 52 A
2|3} Table 2|4 M= wle} zbe] C=09] A3A
o]} C-OH® AgAH | ES vl wsled A%} DEA}

Table 2. Hydrogen-bond parameters (A, )

7re] $AAF M= C31-032-H [AEAF >
032=C31-031-H [DEA}H--->031=C31 [AEA}], B
o} CEARZ} $AZF M= C31-032-H [BEAH]
—->032=C31-031-H [CFA}]--->031=C31 [BEA}H]
2 &3 4~ 9lv}. Hydrogen-bonded A-D & B-C
dimer®] 1352 Fig. 20 EA|8}5
Cholesteryl hemisuccinate ¥-2+2] 22 oj2} 2
g4 5= o2 cholesterol =4S4 AR
HEd v Y 38hE] selected torsion
angles= Table 3| A2]3}31=}. Steroid skeleton
ring 9] torsion angle ol A& e wie} 2ol | 4

C-0----0-C C-O0
(1) A-D intermolecular hydrogen-bond
C31-031 < 031>-C3]* 1.207(11)
C31-032 --— 032°-C31° 1.270(12)
(2) B-C intermolecular hydrogen-bond
C31-031 < 031°-C31" 1.240(13)
C31-032 --— 032°-C31° 1.286(12)

0--0 0-C C-0--0 0--0-C
2.62809)  1.234(12)  123.7(8) 117.0(7)
26539)  1.227(12)  115.0(7) 123.0(8)
2672100 1277(13)  128.0(8) 113.4(7)
2678(11)  1.178(13)  112.1(7) 127.8(8)

Symmetry codes :

@x,yz-1®dx-12,-y+12,-z+2

Fig. 2. Hydrogen bonded-dimers. top: A-D molecules, bottom: B-C molecules.
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Table 3. Selected Torsion Angle (°) of Cholesteryl hemisuccinate. The e.s.d.’s are in parentheses

Torsion angle Mole. A Mole. B Mole. C Mole. D
(1)Steroid skeleton
Ring A
C(10)-C(1)-C(2)-C(3) -55.9(13) -53.7(12) -57.4(12) -56.5(14)
C(1)-C(2)-C(3)-C(4) 56.6(12) 58.3(12) 61.1(12) 56.2(14)
C(2)-C(3)-C(4)-C(5) -54.3(13) —56.5(12) -58.2(11) —-53.6(13)
C(3)-C(4)-C(5)-C(10) 50.8(13) 50.3(13) 51.9(11) 52.2(13)
C(4)-C(5)-C(10)-C(1) —46.6(11) —42.3(11) -44.7(10) —47.9(12)
C(2)-C(1)-C(10)-C(5) 48.7(11) 44.2(10) 47.5(11) 50.4(12)
Ring B
C(10)-C(5)-C(6)-C(7) 2.2(14) 0.2(16) 1.6(16) 4.2(19)
C(5)-C(6)-C(7)-C(8) 13.4(13) 12.1(15) 9.6(15) 13.1(17)
C(6)-C(7)-C(8)-C(9) —43.2(10) -39.8(11) -37.8(11) -44.1(12)
C(7)-C(8)-C(9)-C(10) 61.1(9) 58.3(9) 57.5(9) 60.1(10)
C(8)-C(9)-C(10)-C(5) -45.8(9) —45.8(9) -45.9(9) —43.1(2)
C(6)-C(5)-C(10)-C(9) 14.4(12) 16.4(12) 17.0(12) 11.3(14)
Ring C
C(14)-C(8)-C(9)-C(11) —-45.5(10) -51.7(9) —47.6(10) -45.3(10)
C(8)-C(9)-C(11)-C(12) 49.0(12) 53.3(10) 49.8(11) 47.3(11)
C(9)-C(11)-C(12)-C(13) -56.8(12) —56.8(10) =55.8(11) -54.1(11)
C(11)-C(12)-C(13)-C(14) 56.8(10) 55.1(9) 56.2(10) 56.1(10)
C(12)-C(13)-C(14)-C(8) —58.3(10) —58.6(9) -58.4(10) —-58.0(10)
C(9)-C(8)-C(14)-C(13) 54.4(10) 58.2(9) 54.3(10) 53.4(10)
Ring D
C(17)-C(13)-C(14)-C(15) 46.6(9) 48.1(8) 44.99) 42.909)
C(13)-C(14)-C(15)-C(16) -31.9(10) -39.0(9) -34.7(11) -31.0(10)
C(14)-C(15)-C(16)-C(17) 5.4(11) 14.5(10) 10.8(13) 7.0(12)
C(15)-C(16)-C(17)-C(13) 22.4(10) 15.0(10) 16.4(13) 19.2(11)
C(14)-C(13)-C(17)-C(16) -41.5(9) -38.0(8) -36.4(10) -37.2(9)
(2) Chain
C(1)-C(2)-C(3)-0(3) 175.2(8) 176.7(9) 180.0(9) 177.0(10)
C(2)-C(3)-0(3)-C(28) 82.5(12) 86.8(13) 143.8(11) 116.1(13)
C(3)-0(3)-C(28)-0(28) 2.4(17) —4.4(18) 4.3(19) 2.9(19)
C(3)-0(3)-C(28)-C(29) -176.4(10) 176.9(10) -179.3(11) -178.4(11)
0(3)-C(3)-C(4)-C(5) -175.9(9) -179.1(9) —-176.5(8) —-175.2(10)
0(3)-C(28)-C(29)-C(30) -30.7(17) -168.0(12) 157.9(12) 179.8(10)
C(4)-C(3)-0(3)-C(28) ~-155.8(9) —-151.4(11) ~96.6(12) -122.1(12)
C(28)-C(29)-C(30)-C(31) —-166.2(12) 179.6(11) 173.8(12) -174.909)
0(28)-C(28)-C(29)-C(30) 150.6(14) 13(2) -26(2) -1.6(19)
C29-C(BO)-C(31)-031) 9.0(17) 13(2) -36(2) 12.7(15)
C(29)-C(30)-C(31)-0(32) -173.3(11) -164.1(12) 149.3(14) -167.7(11)
(3)Tail
C(13)-C(17)-C(20)-C(21) —58.6(15) -52.4(11) -57.7(16) -54.0(14)
C(13)-C(17)-C(20)-C(22) —-178.7(8) =177.5(7) 178.7(13) —-178.7(13)
C(16)-C(17)-C(20)-C(21) -179.6(12) -175.09) 178.8(12) -176.9(11)
C(16)-C(17)-C(20)-C(22) 60.3(12) 59.8(10) 57.8(17) 58.4(15)
C(17)-C(20)-C(22)-C(23) -173.2(10) -167.3(9) 172(4) —166(2)
C(21)-C(20)-C(22)-C(23) 65.5(15) 65.9(12) 48(5) 68(3)
C(20)-C(22)-C(23)-C(24) -178.8(11) 173.5(9) 179(4) 106(3)
C(22)-C(23)-C(24)-C(25) -179(2) 170.6(11) 152(5) 173(3)
C(23)-C(24)-C(25)-C(26) -179(2) -176.5(11) 155(4) 172(4)
C(23)-C(24)-C(25)-C(27) 14(5) 56.8(15) -69(5) —-10(6)
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Cholesteryl hemisuccinate ®] A3 FZ& ¢52

Fig. 3. The crystal packing viewed down the b axis.
The a axis is horizontal.
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Fig. 4. Molecular Packing of Hydrogen-bonded dimers.

Left: (a) Molecule A-D dimer, Right: (b) Molecule
B-C dimer.
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