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Abstract 
C10H18CI2O2, monoclinic, P12\\ (no. 4) , a = 7 .9492(9 ) A, 
b = 7 .8317(9) A, c = 9 .632(1) k , ß = 98.275(8)° , V= 593 .4 Ä 3 , 
1 = 1, Rgt(F) = 0 .041, wRKf(F2) = 0 .127, Γ = 2 9 3 Κ. 

Source of material 
Aiming at the optimization of the oxidation of (-)-/J-pinene, in or-
der to obtain oxidated ortfto-trujanes and products of oxidative 
clivage, several methods were tested. Among them, the reaction 
with KMnCWpyridine in aqueous solution was performed. Dur-
ing the neutralization of the base with HCl, the unexpected title 
compound was obtained and recrystallized from water [1]. 

Experimental details 
Due to the fact that the chirality of the starting material was 
known, to the low diffraction quality of the crystal and the low 
speed of measuring of the diffractometer, the data collection was 
restricted to the minimum necessary to get the crystal structure. 

Discussion 
The six-membered ring is in a slightly distorted chair conforma-
tion, the Cremer and Pople's [2] ring-puckering parameters being 
q2 = 0 .040(5) Κψ = - 0 . 5 5 1 ( 5 ) Κφ2 = 53(7)° , r 2 = 175.8(5)° and 
Q = 0 .5584(5 ) A. The molecules are arranged via hydrogen 
bonds: <f(01 0 2 ' ) = 3 .556(4) Ä, ^ ( H l O l - C l l 1 ) = 2.81 Ä, 

Z.OI-HIOI—C12' = 148°; d( 0 1 - 0 2 " ) = 2 .761(5) Ä, d ( H 1 0 1 -
0 2 u ) = 2 .29 Ä, Z . O I - H I O I — 0 2 " = 115°; d(02-01m) = 
2.874(4) Ä, < / ( H 2 0 2 - 0 1 U l ) = 1.96 Ä, Z . 0 2 - H 2 0 2 - 0 1 1 " = 152° 
(symmetry codes: i = 1 +x,yjr, ii = x,l +yjr, iii = Ι-χ,-Ά+γ, 1-z). 

Tabic I. Data collection and handling. 

Crystal: 

Wavelength: 
μ: 
Diffractometer, scan mode: 
20 
N(hU)Imeeund, N(hkl)u 
Criterion for /ok, N(hkl)gc. 
N(param)nSoei'· 
Programs: 

colorless, irregular, 
size 0.05 χ 0.10 χ 0.15 mm 
Mo Ka radiation (0.71073 A) 
5.21 cm"1 

Nonius CAD4, β/2θ 
50° 
1209,1125 
/ob, > 2 of/*»), 851 
129 
SIR92 [3], S H E L X I ^ [4], PARST95 [5], 
PLATON [6], WinGX [ή, ORTEP-3 [8] 

Table 2. Atomic coordinates and displacement parameteis (in Ä2). 

Atom Site X y ζ t/iso 

H(l) 2a 0.3216 0.4052 0.1610 0.053 
H(3A) 2a 0.1509 0.1633 0.4340 0.059 
H(3B) 2a -0.0135 0.1060 0.3355 0.059 
H(4A) 2a 0.1456 -0.0651 0.2068 0.058 
H(4B) 2a 0.1859 -0.1161 0.3658 0.058 
H(5) 2a 0.4309 0.0516 0.3903 0.042 
H(6A) 2a 0.5240 0.1821 0.1968 0.054 
H(6B) 2a 0.3582 0.1228 0.1007 0.054 
H(101) 2a 0.4825 0.4344 0.3524 0.055 
H(7A) 2a 0.0525 0.5351 0.2180 0.078 
H(7B) 2a 0.1007 0.4849 0.3763 0.078 
H(9A) 2a 0.5014 -0.3275 0.1150 0.088 
H(9B) 2a 0.4287 -0.1524 0.0545 0.088 
H(9C) 2a 0.3143 -0.2751 0.1293 0.088 
H(10A) 2a 0.7116 -0.0414 0.3649 0.092 
H(10B) 2a 0.6965 -0.0361 0.2008 0.092 
H(10Q 2a 0.7430 -0.2075 0.2814 0.092 
H(202) 2a 0.5182 -0.2605 0.4736 0.055 

Table 3. Atomic coordinates and displacement parameters (in Ä2). 

Atom Site X y ζ Un i/22 i/33 Un I/13 1/23 

C(l) 2a 0.3138(6) 0.3182(6) 0.2329(5) 0.065(3) 0.023(2) 0.044(3) -0.002(2) 0.003(2) 0.011(2) 
C(2) 2a 0.1234(7) 0.2838(6) 0.2437(6) 0.056(3) 0.034(3) 0.050(3) 0.004(2) -0.013(2) -0.006(2) 
C(3) 2a 0.1062(6) 0.1323(7) 0.3383(6) 0.041(2) 0.042(3) 0.064(3) -0.006(2) 0.005(2) 0.006(3) 
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Table 3. Continued. 

Atom Site X y ζ Un Uzz t/33 Un U13 U73 

C(4) 2a 0.1973(6) -0.0260(6) 0.2987(6) 0.049(3) 0.031(3) 0.064(3) -0.004(2) 0.010(2) 0.003(2) 
C(5) 2a 0.3848(6) 0.0107(6) 0.2963(4) 0.048(2) 0.025(2) 0.032(2) -0.002(2) 0.004(2) -0.001(2) 
C(6) 2a 0.4042(7) 0.1575(6) 0.1953(5) 0.060(3) 0.029(2) 0.046(3) -0.001(2) 0.010(2) 0.008(2) 
Cl(l) 2a 0.0230(2) 0.2323(2) 0.0664(2) 0.090(1) 0.064(1) 0.0669(9) 0.0085(9) -0.0329(8) -0.0107(9) 
0(1) 2a 0.3930(4) 0.3803(4) 0.3644(3) 0.058(2) 0.028(2) 0.046(2) -0.007(2) -0.005(1) 0.002(2) 
C(7) 2a 0.0412(7) 0.4468(8) 0.2867(7) 0.065(3) 0.041(3) 0.084(4) 0.006(3) -0.003(3) -0.004(3) 
Cl(2) 2a -0.1790(2) 0.4189(3) 0.3008(2) 0.0677(9) 0.070(1) 0.142(2) 0.0208(9) 0.009(1) -0.018(1) 
C(8) 2a 0.4902(6) -0.1486(6) 0.2684(5) 0.054(3) 0.029(3) 0.038(2) -0.002(2) 0.004(2) 0.001(2) 
C(9) 2a 0.4279(8) -0.2337(7) 0.1290(5) 0.092(4) 0.043(3) 0.040(3) 0.004(3) 0.010(3) -0.008(2) 
C(10) 2a 0.6775(7) -0.1044(8) 0.2799(7) 0.054(3) 0.048(4) 0.084(4) 0.007(3) 0.018(3) 0.002(3) 
0(2) 2a 0.4675(4) -0.2753(4) 0.3740(3) 0.070(2) 0.025(2) 0.040(2) 0.001(2) -0.000(1) 0.001(2) 
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