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Abstract

The crystal structure of cholesteryl crotonate was investigated by X-ray diffraction. Crystallo-
graphic data for the title compound: P2,, a=13.446(4) A, b=11.802(3) A, ¢=18.782(5) A, B =
103.99(2)°, Z = 4. Reflections were collected with an Enraf-Nonius CAD-4 diffractometer equipped
with a graphite monochromator. The structure was solved by direct methods and refined by least-
squares analyses. The final R value was 0.092 for 1604 reflections. The cholesterol fragment of the
title compound were in good agreement with those for related cholesterol derivatives. The molecules
were stacked in clearly separated layers. At the center of the layers, there were cholesteryl-cholesteryl
interactions between the symmetry-related A molecules and the cholesteryl-C(17) side chain of B
molecules. There were also interactions between the C(17) side chain of A molecules and the cro-
tonate chains of A and B molecules in the interface region between layers. The crystal structure of the
title compound turned out to be isostructural with those of cholesteryl ethylcarbonate, cholestery! pro-
pylcarbonate, and cholesteryl crotylcarbonate. The crystals show the liquid crystalline state having the
cholesteric phase.
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Fig. 1. Ortep drawing of cholesteryl crotonate.
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Table 1. Summary of crystal data of cholesteryl

crotonate

Crystal data

C;,Hg 0, D,=1.044 (calc.) g cm™
Mw=45471 Mo Ka radiation

Monoclinic, P2,
a=13.446(4) A
b=11.802(3) A
c=18.782(5) A
B =103.99(2)
V=2892.1(14) A®
zZ=4
Data collection
Enraf-Nonius CAD-4
Diffractometer
/26 scan type
Absorption correction: none
5847 measured reflections
5323 independent reflections
1604 reflections with

1> 20(D)

Refinement

Refinement on F*

w = 1/[c*(F.2) + (0.1108P)
+(.0000P]

R[F’ > 26(F%)] = 0.087

wR(F?) =0.182

S$=0.942

5393 reflections

595 parameters

Extinction correction: none

1 =0.063 mm™
T=293(2) K
Colorless
0.6X0.4X0.1 mm

R,,=0.023

0,0 = 25°

h=0— 15

k=0— 14
[=-22— 21

3 standard reflections
Frequency: 60 min

Intensity decay: none

where P=(F? + F.))/3

(AG) e = 0.037
Apou =0.15 eA™
APy =—0.15eA-3

Atomic scattering factors from International Table for

12)

Crystallography

4N BAZe) 9, AYPHLE M2 Be T
FFe EAZE . ol 278 ME & b
A} B9 tetracyclic system S (C()~C(17))2 M2

Ha A7 67321
Tetracyclic system

7,

o) %] e 9},
Bye) Bape] AgRels) 4
HER 2 gE 2B 9A FELS o

£ cholesterol XA EA ZHE3} A2 w3}
©} "9 Crotonate chain A= C(3), O@3), 0(28),

C(28)--C(31)

HAASe] £0.05 A 2} Wel|A] 3t

Ha #lo) 9lom |, A B2} tetracyclic system 3}

E 43.4(5°%) BEAFA A= 90.0(7)°F

o] Fm1A )

9 =e] 3lv}. Crotonate chainol|A12] Zgo], A

F7tm e} vl

£3] 7}5o| Table 39 v}eR) 2)o).



A1349 13, 2002

Cholesteryl crotonate®] F+3 23

Table 2. Fractional atomic coordinates and equivalent isotropic thermal parameters for non-hydrogen

atoms of cholesteryl crotonate

The e.s.d.'s are in parentheses. U, = 1/3ZZUja"a"aa; (A%)

atom X y z Ug,

atom X y z U

Molecule A

Cl1A 0.0474(8)
C2A 0.0597(10)
C3A 0.1595(9)
C4A 0.1535(9)
C5A 0.1369(8)
C6A 0.197009)
C7A 0.1846(8)
C8A 0.0804(8)
C9A 0.0533(8)
CI0A  0.0436(8)
Cl1A -0.0424(8)
C12A -0.0367(9)
CI13A -0.0133(8)
Cl14A  0.0853(9)
C15A  0.1169(9)
C16A  0.0836(11)
C17A  0.0174(10)
C18A -0.1074(8)
CI9A -0.0566(8)
C20A -0.0609(12)
C21A -0.1330(12)
C22A -0.0116(14)
C23A -0.0875(18)
C24A -0.035(2)
C25A -0.117(5)
C26A —0.049(3)
C27A —0.093(3)
C28A  0.2535(15)
C29A  0.2413(15)
C30A 0.3103(17)
C31A  0.3033(17)
03A 0.1632(8)
028A  0.3303(9)

1.0269(10)
1.0047(11)
0.9399(11)
0.8297(10)
0.8444(10)
0.7938(10)
0.8041(10)
0.8503(10)
0.9520(9)
0.9173(10)
1.0124(9)
1.0447(10)
0.9385(10)
0.8865(10)
0.8010(11)
0.8575(12)
0.9635(11)  0.2536(7)
0.8565(10)  0.1503(6)
0.8538(10) —0.0851(6)
0.9881(13)  0.2982(8)
1.0892(14)  0.2658(7)
1.0009(18)  0.3793(9)
1.008(2)  0.4292(11)
1.011(3)  0.5032(14)
1.034(7)  0.5456(19)
1.073(3)  0.610(2)
0911(5)  0.577(3)
0.9012(15) —0.2646(13)
0.8771(13) —0.3464(9)
0.8639(19) —-0.3769(13)
0.843(2)  —0.4557(9)
0.9218(8) —0.2487(5)
0.8959(13) —0.2155(8)

—0.0985(6)
-0.1767(6)
—0.1734(6)
—0.1344(6)
-0.0582(7)
—-0.0014(7)
0.0748(6)
0.0793(6)
0.0276(6)
—0.0542(6)
0.0392(5)
0.1182(7)
0.1692(6)
0.1558(7)
0.2191(6)
0.2841(7)

0.080(4)
0.089(4)
0.076(3)
0.080(4)
0.068(3)
0.081(4)
0.080(3)
0.064(3)
0.060(3)
0.065(3)
0.062(3)
0.086(4)
0.066(3)
0.079(4)
0.094(4)
0.116(5)
0.097(4)
0.087(4)
0.089(4)
0.110(5)
0.133(6)
0.170(8)

0.46(5)

0.39(3)

0.127(7)
0.136(7)
0.191(9)

0.107(3)
0.165(6)

0.241(12)
0.282(17)

0.324(19)

0.222(11)

Moleule B

C1B  0.4966(10)
C2B  0.5297(15)
C3B 0.622(2)

C4B  0.7100(13)
C5B  0.6773(13)
CoB  0.7373(12)
C7B  0.7162(9)
C8B  0.6365(9)
C9B  0.5454(11)
C10B 0.5806(11)
C11B 0.4547(10)
Ci2B  0.4201(8)
CI3B 0.5112(8)
C14B 0.5937(9)
C15B 0.6730(9)
C16B 0.6081(8)
C17B 0.4979(10)
C18B 0.5462(9)
C19B 0.6007(10)
C20B 0.4414(8)
C21B 0.3362(9)
C22B 0.4357(10)
C23B 0.3962(12)
C24B 0.4019(12)
C25B 0.3679(17)
C26B 0.280(3)

C27B 0.387(2)

C28B 0.6430(18)
C29B 0.6838(18)
C30B 0.6783(14)
C31B 0.7104(14)
03B 0.6559(11)
028B 0.6130(16)

0.135(6)
0.170(8)
0.154(8)
0.136(6)
0.104(5)
0.106(5)
0.093(4)
0.086(4)
0.097(4)
0.099(4)
0.113(5)
0.097(4)
0.076(4)
0.073(3)
0.087(4)
0.082(4)
0.080(3)
0.106(5)
0.112(5)
0.084(4)
0.116(5)
0.101(4)
0.131(5)
0.142(6)
0.31(2)
0.34(2)
0.57(5)
0.150(8)
0.171(10)
0.157(8)
0.182(8)
0.173(6)
0.237(9)

0.6029(16)
0.595(2)

0.6667(18)
0.6245(14)
0.6266(12)
0.6805(11)
0.6868(11)
0.6013(11)
0.6035(12)
0.5695(14)
0.5377(14)
0.5607(11)
0.5521(10)
0.6276(10)
0.6318(11)
0.6265(11)
0.5943(11)
0.4237(11)
0.4408(12)
0.5216(11)
0.4855(12)
0.5893(13)
0.5224(14)
0.5851(17)
0.536(4)

0.485(2)

0.580(4)

0.732(2)

0.692(2)

0.755(2)

0.7251(19)
0.6503(12)
0.8207(18)

~0.3605(8)
—0.4325(10)
-0.4268(10)
-0.3663(9)
-0.2961(9)
-0.2381(9)
-0.1631(7)
-0.1547(8)
-0.2232(8)
-0.2930(8)
-0.2120(7)
-0.1411(7)
—0.0744(8)
~0.0882(6)
-0.0138(6)
0.0414(6)
—0.0002(8)
~0.0656(7)
—0.2958(7)
0.0440(8)
0.0048(7)
0.1138(8)
0.1685(10)
0.2399(9)
0.3079(16)
0.2786(16)
0.3696(10)
—0.5413(14)
—0.6084(14)
-0.6577(14)
~0.7305(11)
—0.4964(8)
-0.5350(9)
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Table 3. Geometeric parameters of cholesteryl cro-
tonate tail parts

Molecule A Molecule B

C(3)-0(3) 1.44(1) 1.50(2)
0(3)-C(28) 1.34(2) 1.27(2)
C(28)=0(28) 1.21(2) 1.13(2)
C(28)-C(29) 1.53(2) 1.56(3)
C(29)=C(30) 1.21(2) 1.17(2)
C(30)-C(31) 1.48(2) 1.57(2)
C(3)-0(3)-C(28) 120(1) 117(2)
0(3)-C(28)-C(29) 112(2) 107(2)
0(28)=C(28)-0(3) 119(2) 129(3)
C(28)-0(29)-C(29) 114(2) 116.7(9)
0(28)=C(28)-C(29) 128(2) 124(3)
C(28)-C(29)=C(30) 126(2) 119(3)
C(29)=C(30)-C(31) 129(2) 125(3)
C(3)-0(3)-C(28)=0(28) 22) 4(4)
C(3)-0(3)-C(28)-C(29) 177(1) ~179(2)
0(3)-C(28)-C(29)=C(30) 174(2) 179(2)
C(28)-C(29)=C(30)-C(31)  —179(2) ~177(2)

Fig. 2. Molecular packing diagram viewed down the
b-axis.
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