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Crystal structure of (1aSR,3aRS,7aSR)-3a-but-2-ynyl-1a,2,3,3a,4,5-
hexahydro-1H-cyclopropalc]inden-6(7H)-one, CisH;50
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Abstract

C14H330, monoclinic, P121/c1 (no. 14), a = 13.7800(4) A,
b=7.122003) A, ¢ = 11.7670(7) A, B = 98.640(1)°,
V=1141.7 A%, Z = 4, Ry(F) = 0.045, wRiet(F*) = 0.125,
T=100K.

Source of material

The title compound has been obtained by cyclopropanization re-
action of (7a’SR)-7a’-prop-2-ynyl-1',2",4',6',7' 7a’-hexahydro-
spiro[1,3-dioxolan-2,5"-indene] with diethyl zinc (1 M solution
in n-hexane) and freshly distilled diiodomethane in dry diethyl
ether in accordance with a separate report [1]. Purification by col-
umn chromatography (cyclohexane/ethyl acetate 85:15) and sub-
sequent separation by HPLC (cyclohexane/ethyl acetate 99:1)
gave the title product as a colorless oil. Colorless needles, suitable
for X-ray structure analysis were obtained after slow evaporation
of aminimum of the solvent mixture over night at 273 K and crys-
tallization over a period of several days at 268 K (m.p. 333-
334 K).

Discussion

The title compound contains three asymmetric centers and crys-
tallizes in a centrosymmetric space group, that is therefore a
racemate of two enantiomeric molecules, which are oriented anti-
parallelly in the crystal packing. The shortest intramolecular bond
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length is d(C12—C13) = 1.197(2) A. The molecules are linked
into layers by a combination of 7-7r interactions of the butynyl
substituent (4(C13-+C13) = 3.830 A) and by weak intermolecular
C-H---O hydrogen bonds. The shortest intermolecular distances
are d(O1--H2B—C2) =2.501 A and d(0O1--H10B-C10) = 2.530 A.
The cyclopropane unit is connected to the indene basic structure
in the asymmetric centers C1 and C9 and it is trans to the butynyl
substituent in the C6 position.

Table 1. Data collection and handling.

Crystal: colorless needle,
size 0.02 x 0.08 x 0.30 mm
Wavelength: Mo K, radiation (0.71073 A)
: 0.72 cm™

Diffractometer, scan mode: Nonius KappaCCD, ¢/

20max: 50°

N(hkl)mcasurcdy N(hkl)uniquci 7865, 2012

Criterion for Iobs, N(hkl)g: Iobs > 2 0(Iops), 1575

N(param):efined: 137

Programs: SHELXS-97 [2], SHELXL-97 [3],
SHELXTL-plus [4]

Table 2. Atomic coordinates and displacement parameters (in Az)

Atom Site X y z Uiso

HQ2A)  4e 0.4785 0.5305 0.0875 0.031

H(2B) 4e 0.4342 0.3228 0.0931 0.031
H(4A)  4e 0.3716 0.4445 0.3889 0.034
H(@4B)  4e 0.3614 0.2591 0.3116 0.034
H(5A)  4e 0.2069 0.3890 0.2851 0.032
H(5B)  4e 0.2483 0.5960 0.2694 0.032
H(7A)  4e 0.1351 0.6455 0.0902 0.037
H(7B)  4e 0.0933 0.4416 0.0486 0.037
H(A)  4e 0.1642 0.4513 —0.1168 0.044
H(8B)  4e 0.1420 0.6717 -0.1038 0.044
H(9) 4e 0.3286 0.5909 -0.1087 0.039
H(10A) 4e 0.2656 0.8068 0.0838 0.041
H(10B) 4e 0.3797 0.8108 0.0522 0.041
H(11A) 4e 0.2431 0.2074 0.0073 0.029
H(11B) 4e 0.3022 0.1618 0.1319 0.029
H(14A) 4e -0.0129 -0.0251 0.2486 0.051
H(14B) 4e 0.0009 —0.1863 0.1576 0.051
H(14C) 4e -0.0622 -0.0030 0.1172 0.051
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Table 3. Atomic coordinates and displacement parameters (in AZ).

Atom Site X y z U1t Uz Uss Uiz Uiz U

o(1) 4e 0.52014(9)  0.5224(2) 0.3023(1) 0.0272(7) 0.0333(7) 0.0374(7)  —0.0054(5)  —0.0036(5) 0.0033(5)
C(1) 4e 0.3269(1) 0.5289(2) 0.0734(1) 0.0261(9) 0.0214(8) 0.0253(8)  —0.0006(7) 0.0033(7) 0.0005(7)
C(2) 4e 0.4282(1) 0.4544(2) 0.1182(1) 0.0239(9) 0.0251(8) 0.0301(9)  —0.0019(7) 0.0071(7) 0.0010(7)
C(3) 4e 0.4436(1) 0.4648(2) 0.2483(1) 0.0238(9) 0.0198(8) 0.0314(9) 0.0009(7) 0.0015(7) 0.0017(7)
C(4) 4e 0.3601(1) 0.3980(3) 0.3087(1) 0.0293(9) 0.0308(9) 0.0241(8)  —0.0035(7) 0.0048(7)  —0.0013(7)
C(5) 4e 0.2572(1) 0.4616(2) 0.2521(1) 0.0253(9) 0.0267(9) 0.0303(9)  —0.0022(7) 0.0081(7)  —0.0069(7)
C(6) 4e 0.2424(1) 0.4337(2) 0.1217(1) 0.0214(8) 0.0222(8) 0.0274(8) 0.0010(6) 0.0036(6)  —0.0036(7)
C(7) 4e 0.1508(1) 0.5263(2) 0.0535(2) 0.0253(9) 0.0250(9) 0.041(1) 0.0032(7)  —0.0001(7)  —0.0024(7)
C(8) 4e 0.1786(1) 0.5628(3)  —0.0668(2) 0.037(1) 0.031(1) 0.038(1) 0.0023(8)  —0.0054(8) 0.0056(8)
C(9) 4e 0.2885(1) 0.6028(3)  —0.0450(2) 0.036(1) 0.0295(9) 0.0319(9)  —0.0015(8) 0.0015(7) 0.0062(8)
C(10) 4e 0.3183(1) 0.7386(2) 0.0524(2) 0.034(1) 0.0229(9) 0.045(1) —0.0025(8) 0.0022(8) 0.0040(8)
C(11) 4e 0.2420(1) 0.2209(2) 0.0908(1) 0.0243(8) 0.0234(9) 0.0259(8)  —0.0002(7) 0.0043(6)  —0.0027(7)
C(12) 4e 0.1559(1) 0.1215(2) 0.1209(1) 0.0273(9) 0.0234(8) 0.0259(8) 0.0006(7) 0.0032(6)  —0.0039(7)
C(13) 4e 0.0840(1) 0.0432(2) 0.1426(1) 0.0271(9) 0.0270(9) 0.0271(8)  —0.0006(7) 0.0033(7)  —0.0020(7)
C(14) 4e —-0.0049(1)  —0.0506(3) 0.1687(2) 0.029(1) 0.036(1) 0.038(1) —0.0062(8) 0.0063(7)  —0.0011(8)
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