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The structure determination was carried out in or- 
der to determine the absolute configuration of the stere- 
ogenic centres. The seven-membered ring has a chair 
conformation [q2 = 0.6 ,~,, ~2 "- 157.2 °, q3 = 0.6 ,~,, ~3 
= 349.3 ° (Cremer & Pople, 1975)] with C1 forming the 
apex. The oxazolidine ring exhibits a twist conformation 
[q2 = 0.3 A,, ~2 = 266.4°]owith C6 and 0 7  deviating by 
0.291 (5) and - 0 . 1 9 9  (4)A,  respectively, from the plane 
of the remaining three atoms. The phenyl ring occupies 
an equatorial position forming an angle of 77.58 (7) ° 
with the oxazolidine ring. The observation that the ge- 
ometry about the N atom is nearly planar (the sum of 
the bond angles is 354.1 ° ) is in agreement with the 
statistical investigation of Herbst-Irmer (1990) on aryl- 
sulfonyl-oxazolidines. 
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Fig. 1. Perspective view of the title compound with the atom 
numbering and displacement ellipsoids at the 30% probability level; 
only tertiary H atoms are shown. 

Abstract 
In the title compound, C21H29NO4S, the seven- 
membered ring has a chair conformation and the ox- 
azolidine ring a twist conformation. 

C o m m e n t  
2-Alkyl-2-alkoxy-3-arenesulfonyl-l ,3-oxazolidines ex- 
hibit high diastereofacial selectivity in their Lewis-acid- 
catalysed C--C-coupl ing reactions (Harder, L6hl, Bolte, 
Wagner & Hoppe, 1994). In an attempt at further im- 
provement, the title compound, (I), a tetracyclic oxazo- 
lidine, was prepared.  
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Experimental  

Stirring the amide N-(2-hydroxy- l -methyl -2-phenyle thyl ) (2-  
hydroxy-7,7-dimethylbicyclo[2.2.1 ]hept- 1 -yl)methanesulfon- 
amide (see scheme above), derived from (1S)-10-camphor- 
sulfonic acid and (1R,2R)-norpseudoephedrine, with excess tri- 
methyl orthoacetate in the presence of  methanesulfonic acid, 
afforded the diastereomericially homogenous  title compound,  
(I), in 75% yield (Harder, 1995). Single crystals were obtained 
from an ether solution by diffusion of  pentane. 

Crystal data 

C21H29NO4S Cu Kc~ radiation 
Mr = 391.51 A = 1.5418 .A, 
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2 8 0 6  C 2 1 H 2 9 N O 4 S  

Orthorhombic  
P212121 
a = 9.425 (1) 
b = 10.904 (3) 
c = 20.034 (7) ,~ 
V = 2058.9 (9) ,~3 
Z = 4  
Dx = 1.263 Mg m -3 
Dm not measured  

Data collection 
Enraf -Nonius  C A D - 4  four- 

circle diffractometer  
od scans 
Absorpt ion correction: 

~/, scans (North, Phillips 
& Mathews,  1968) 
Zmin = 0.57, Zmax = 0.62 

3726 measured reflections 
3387 independent  reflections 

Cell parameters  f rom 25 
reflections 

0 = 3 0 - 3 5  ° 
# = 1.606 m m - t  
T = 293 K 
Block 
0.60 x 0.40 x 0.30 mm 
Colourless ,  transparent 

3337 observed reflections 
[I > 2o-(/)] 

Ri.t = 0.0128 
0max = 64.83 ° 
h =  - 1 0  --+ 0 
k = 0 ---+ 12 
l = - 2 2  ---+ 22 
3 standard reflections 

frequency:  92 min 
intensity decay: 0.8% 

Refinement 

Refinement  on F 2 
R[F 2 > 2o.(F2)] = 0.0307 
wR(F 2) = 0.0918 

S = 0.991 
3387 reflections 
245 parameters  
H atoms: see text 
w = 1/[o.Z(Fo 2) + (0 .0694P)  2 

+ 0.2445P] 
where  P = (Fo 2 + 2F~)/3 

(A/o.)max < 0.001 
Apma~ = 0.190 e ,~-3 
Apmin = - 0 . 2 9 5  e A, -3 

Extinction correction: 
SHELXL96 (Sheldrick, 
1996) 

Extinction coefficient: 
0.0103 (5) 

Atomic  scattering factors 
from International Tables 
for Crystallography (1992, 
Vol. C, Tables 4.2.6.8 and 
6.1.1.4) 

Absolute  configuration: 
H a c k  (1983) 

Flack parameter  = 0.01 (2) 

T a b l e  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters  (1~ 2 ) 

Ueq = (l /3)Ei~jUija* aTai.a j. 

x y z 
Cl 0.2517 (2) 0.36057 (16)  0.20116 (8) 
C2 0.0908 (2) 0.37206 (19)  0.19763 (9) 
$3 -0.00128 (5) 0.48126 (4) 0.24746 (2) 
O31 0.04958 (18) 0.60220 (14)  0.23439 (7) 
032 -0.14862 (15)  0.45515 (17)  0.23803 (8) 
N4 0.03592 (15)  0.45151 (14)  0.32499 (7) 
C5 -0.03043 (18)  0.34930 (17)  0.36131 (9) 
C51 -0.1818 (2) 0.3760(3) 0.38317 (13) 
C6 0.0697 (2) 0.33841 (18 )  0.42196 (9) 
07 0.20265 (14)  0.38521 (13) 0.39891 (6) 
C8 0.17826 (18)  0.48192 (18)  0.35280 (8) 
C81 0.1775 (3) 0.6066 (2) 0.38631 (11) 
09 0.28646 (12)  0.48491 (11 ) 0.30639 (6) 
CI0 0.32167(19) 0.37411 (16)  0.27056(8) 
C I I 0.4815 (2) 0.3807 (2) 0.25304 (10) 
C 12 0.4849 (2) 0.3693 (2) 0.17680 ( I 0) 
C13 0.4512 (2) 0.2365 (2) 0.16016 (12) 
C14 0.2933 (2) 0.22769 (19)  0.17979 (I I) 
C15 0.3493 (2) 0.4387 (2) 0.15473 (10) 
CI51 0.3139(3) 0.4233(3) 0.08014 (I I) 
CI52 0.3554 (3) 0.5763 (2) 0.16864 (13) 
C61 0.0848 (2) 0.21019 (18)  0.44769 (9) 
C62 0.1648 (3) 0.1235 (2) 0.41438 (1 I) 
C63 0.1710 (3) 0.0042 (2) 0.43671 (12) 

Ueq 
0.0395 (4) 
0.0454 (4) 
0.04509 (15) 
0.0615 (4) 
0.0638 (4) 
0.0420 (4) 
0.0419 (4) 
0.0659 (6) 
0.0427 (4) 
0.0455 (3) 
0.0416 (4) 
0.0561 (5) 
0.0424 (3) 
0.0391 (4) 
0.0549 (5) 
O.0587 (5) 
0.0648 (6) 
0.0532 (5) 
0.0517 (5) 
0.O785 (8) 
0.0716 (7) 
0.0440 (4) 
0.0590 (5) 
0.0668 (6) 

C64 0.0972 (3) -0.0315 (2) 0.49248(12) 0.0642 (6) 
C65 0.0169 (2) 0.0545 (2) 0.52659 (11) 0.0648 (6) 
C66 0.0103 (2) 0.1732 (2) 0.50436(10) 0.0545 (5) 

T a b l e  2. Selected geometric parameters (A, o) 
c1--c2 1.523 (3) N4-~C8 1.490 (2) 
CI--CI0 1.546 (2) C5---C6 1.543 (3) 
C2--$3 1.780 (2) C6----O7 1.430 (2) 
$3--O31 1.4273 (17) O7---C8 1.421 (2) 
$3--O32 1.4302 (15) C8---O9 1.380 (2) 
$3--N4 1.6250 (15) O9---C 10 1.444 (2) 
N4----C5 1.471 (2) 
C2--C 1--4210 117.30(15) C8--N4----$3 120.47(12) 
CI--C2--$3 120.95 (13) N4--C5--C6 100.83 (14) 
O31--$3--O32 119.06(10) O7---C6--C5 104.73(14) 
O31--$3--N4 106.71 (9) C8--O7--C6 109.45 (14) 
O32--$3--N4 107.22 (8) O9--C8--O7 109.63 (14) 
O31--$3--C2 110.58 (10) O9---C8--N4 114.75 (14) 
O32--$3--C2 105.43 (10) O7---C8--N4 102.92 (14) 
N4---$3--C2 107.30 (8) C8--O9-4210 119.00 (I 3) 
C5--N4--C8 111.51 (14) O9~C 10--471 115.40(14) 
C5--N4--$3 122.17 (12) 

C10--CI--C2--$3 38.5 (2) C6---O7--C8--N4 -26.51 (17) 
C1~C2--$3--N4 58.44 (17) $ 3 - - N ~ 8 ~ O 9  - 26.3 (2) 
C2--$3--N4--C8 73.69 (16) C5--N4--C8---O7 8.26 (18) 
C8--N4---C5--Z?6 11.09 (18) N4--C8---O9---C 10 -62.4 (2) 
N4--C5---C6---O7 -26.41 (18) C8----O9---CI0---CI 95.83 (17) 
C5---C6--O7--C8 34.36 (18) C2----C1---CI0---O9 -54.1 (2) 

The structure was solved by  direct methods and refined by full- 
matrix least-squares methods.  All H atoms were located by  a 
difference Fourier  synthesis and refined with fixed individual 
displacement  parameters [U(H) = 1.5Ueq(Cmethyl) or U(H) 
= 1.2Ueq(C)] using a riding model  with C - - H ( a r o m a t i c )  = 
0.93, C - - H ( m e t h y l )  -- 0.96, C - - H ( s e c o n d a r y )  --- 0.97 or C - -  
H(tertiary) = 0.98 A. 

Data collection: SDP (Enraf-Nonius ,  1985). Cell refine- 
ment: SDP. Data reduction: SDP. Program(s)  used to solve 
structure: SHELXS90 (Sheldrick, 1990). Program(s)  used to re- 
fine structure: SHELXL96 (Sheldrick, 1996). Molecular  graph- 
ics: SHELXTL-Plus (Sheldrick, 1991). 

W e  t h a n k  P r o f e s s o r  D r  D. H o p p e  ( U n i v e r s i t y  o f  

M t i n s t e r )  fo r  p r o v i d i n g  the  s a m p l e .  

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: JZ1144). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CHI 2HU, England. 
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