
Ζ. Kristallogr. N C S 215 (2000) 1 3 1 - 1 3 2 

© by Oldenbourg Wissenschaftsverlag, München 

1 3 1 

Crystal structure of (+)-(3aS,6aS,l'/?)-6-oxo-3-(l'-0-benzyl-
r,2'-dihydroxyethyl)-3a,4,6a-tetrahydrofuro[3,4-i/]isoxazole, C14H15NO5 

S. Henkel, Μ. Fengler-Veith and V. Jäger* 

Universität Stuttgart, Institut für Organische Chemie, Pfaffenwaldring 55, D-70569 Stuttgart, Germany 

Received July 23, 1999, CCDC-No. 1267/234 

Table 1. Data collection and handling. 

Crystal: colourless block, size 0.25 χ 0.4 χ 0.8 mm 
Wavelength: Mo Ka radiation (0.71073 A) 
μ: 1.02 cm"1 

Diffractometer, scan mode: Nicolet P3, Wyckoff 
29max- 54 .98° 
N(hkl)measured, N(hkl)unjque: 1851, 1851 
Criterion for /0bs, N(hkl)gc. /obs > 2 a ( W , 1383 
N(param) refined: 182 
Programs: S H E L X S - 8 6 [7], S H E L X L - 9 3 [8] 

Abstract 
C14H15NO5, orthorhombic, P2\2\2\ (No . 19), a = 6 . 2 3 2 ( 1 ) Ä , 
b = 8 . 4 4 4 ( 1 ) Ä , с = 2 6 . 1 4 1 ( 4 ) Ä , V= 1375 .6 Ä 3 , Z = 4, 
Rgt(F) = 0 . 0 6 0 , wR(F2) = 0 . 1 3 5 , T= 2 9 3 K. 

Source of material 
T h e title c o m p o u n d [ 1 ] w a s prepared by 1,3-dipolar nitrile o x i d e 
cyc loaddi t ion o f the corresponding hydrox imoyl chloride [2, 3 ] 
with 2 -butene-4-o l ide us ing NEt3 as base. The reaction g a v e a 
mixture o f reg io i somers ( 4 - o x o / 6 - o x o 83:17 , d.r. ca. 1:1 each) . 
T h e i somers w e r e separated by M P L C . Crystal l ization f rom 
EtO Ac/petrol ether g a v e the title c o m p o u n d in the form o f co lour-
less crystals, ( m p 3 5 8 К - 3 5 9 Κ, [α]*° = + 7 9 . 6 , с = 0 . 8 8 5 , 
СНС1з) . 

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

Discussion 
For crystal structures o f related furo i soxazo les s e e [4-6] . A n 
intermolecular hydrogen bond b e t w e e n the hydroxy group and 
N 5 is observed . T h e d is tance O l — N 5 is 2 . 8 4 7 Ä and the 
0 1 - N 1 - N 5 angle is 138° . W e observe planes o f the non-polar 
benzy l groups a long the c - a x i s alternating with p lanes o f the polar 
moie ty o f the m o l e c u l e . 

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

Atom Site X У г t/iso 

H(l) 4 a 1.1803 0.2589 0.8274 0.108 
H(2A) 4 a 0.8281(7) 0.4481(4) 0.8065(2) 0.082 
H(2B) 4a 0.9856(7) 0.4652(4) 0.8529(2) 0.082 
H(3) 4 a 0.6693(6) 0.3392(4) 0.8785(1) 0.062 
H(7) 4 a 0.5801(6) -0.0770(4) 0.7400(1) 0.063 
H(10A) 4 a 1.0266(7) -0.1285(4) 0.7975(2) 0.069 
H(10B) 4a 0.9778(7) -0.0508(4) 0.8511(2) 0.069 
H ( l l ) 4 a 0.8522(6) 0.0827(4) 0.7655(1) 0.052 
H(13A) 4a 0.6825(7) 0.0718(6) 0.9278(2) 0.086 
H(13B) 4a 0.7202(7) 0.2304(6) 0.9579(2) 0.086 
H(15) 4a 0.7196(9) 0.0639(6) 1.0358(2) 0.093 
H(16) 4 a 0.924(1) -0.0831(6) 1.0930(2) 0.116 
H(17) 4 a 1.256(1) -0.1717(7) 1.0699(3) 0.121 
H(18) 4a 1.392(1) -0.1163(6) 0.9898(2) 0.117 
H(19) 4 a 1.1914(8) 0.0272(6) 0.9322(2) 0.090 

Atom Site X У г U и U22 ί/зз U,2 U13 (/23 

O( l ) 4a 1.0795(5) 0.3123(4) 0.8019(1) 0.057(2) 0.074(2) 0.085(2) 0.004(2) 0.003(2) 0.019(2) 
C(2) 4a 0.9190(7) 0.3895(4) 0.8299(2) 0.054(2) 0.042(2) 0.110(3) -0.004(2) 0.007(3) -0.012(2) 
C(3) 4a 0.7802(6) 0.2770(4) 0.8610(1) 0.048(2) 0.049(2) 0.058(2) 0.016(2) 0.000(2) -0.013(2) 
C(4) 4a 0.6710(5) 0.1533(4) 0.8286(1) 0.042(2) 0.042(2) 0.041(2) 0.012(2) 0.002(2) -0.002(2) 
N(5) 4a 0.4674(5) 0.1521(4) 0.8270(1) 0.047(2) 0.059(2) 0.058(2) 0.011(2) -0.002(2) -0.008(2) 
0(6) 4 a 0.3963(4) 0.0361(4) 0.7919(1) 0.045(2) 0.075(2) 0.083(2) 0.004(2) -0.012(2) -0.025(2) 
C(7) 4a 0.5785(6) -0.0566(4) 0.7769(1) 0.050(2) 0.056(2) 0.051(2) 0.004(2) -0.006(2) -0.013(2) 
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Table 3. Continued. 

Atom Site X У ζ U π U22 f/зз U12 U в t/23 

C(8) 4 a 0.5833(8) -0.2082(5) 0.8075(2) 0.073(3) 0.052(2) 0.062(2) -0.006(3) -0.002(3) —0.012(2) 
0(8) 4 a 0.4430(7) -0.3048(4) 0.8112(1) 0.109(3) 0.080(2) 0.103(2) -0.041(3) 0.002(2) —0.012(2) 
0(9) 4 a 0.7681(6) -0.2214(3) 0.8322(1) 0.087(2) 0.046(1) 0.079(2) 0.006(2) -0.014(2) 0.007(1) 
C(10) 4a 0.9133(7) -0.0926(4) 0.8202(2) 0.057(2) 0.048(2) 0.067(2) 0.017(2) -0.012(2) -0.015(2) 
C ( l l ) 4a 0.7771(6) 0.0328(4) 0.7942(1) 0.045(2) 0.046(2) 0.040(2) 0.004(2) 0.000(2) -0.004(2) 
0 ( I2 ) 4a 0.9112(4) 0.2038(3) 0.89885(9) 0.047(1) 0.071(2) 0.054(1) 0.008(2) -0.003(1) -0.014(1) 
C(13) 4 a 0.7917(7) 0.1437(6) 0.9405(2) 0.064(3) 0.095(3) 0.057(2) 0.016(3) 0.006(2) -0.001(2) 
C(14) 4a 0.9330(8) 0.0586(5) 0.9773(2) 0.072(3) 0.062(2) 0.053(2) -0.001(3) -0.010(2) -0.016(2) 
C(15) 4a 0.8541(9) 0.0268(6) 1.0262(2) 0.095(4) 0.075(3) 0.062(2) -0.016(3) -0.011(3) -0.010(2) 
C(16) 4 a 0.977(1) -0.0606(6) 1.0606(2) 0.145(6) 0.070(3) 0.073(3) -0.042(4) -0.040(4) 0.006(3) 
C(17) 4 a 1.175(1) -0.1132(7) 1.0468(3) 0.146(6) 0.060(3) 0.096(4) -0.009(4) -0.062(4) 0.000(3) 
C(18) 4 a 1.256(1) -0.0805(6) 0.9988(2) 0.110(4) 0.077(3) 0.105(4) 0.028(4) -0.046(4) -0.029(3) 
C(19) 4 a 1.1358(8) 0.0051(6) 0.9644(2) 0.080(3) 0.077(3) 0.070(3) 0.018(3) -0.020(2) -0.023(2) 

Acknowledgments. Financial support by Fonds der Chemischen Industrie is 
gratefully stated. We also thank Dr. Wolfgang Frey for help with the prepara-
tion of the files. 

References 

1. Fengler-Veith, M.: Stereoselektive 1,3-dipolare Nitriloxid-Cyclo-
additionen unter Normal- und Hochdruck - optisch aktive 4-Amino-
isoxazoline durch Abbau bicyclischer Lactone. Dissertation, Stuttgart 
1996. 

2. Jäger, V.; Müller, R.; Leibold, Т.; Hein, M.; Schwarz, M.; Fengler, M.; 
Jaroskova, L.; Pätzel, M.; LeRoy, P.-Y.: Synthesis of Glycosidase In-
hibiting Iminopolyols via Isoxazolines. Bull. Soc. Chim. Belg. 103 (1994) 
491-507. 

3. Müller, R.; Leibold, Т.; Pätzel, M.; Jäger, V.: Eine neue Synthese von 
1,3,4-Tridesoxy-1,4-iminoglyciten mit variabler Kettenlänge durch (C3 + 
Cn)-Verknüpfung von Allylhalogeniden und Glycononitriloxiden. 
Angew. Chem. 106 (1994) 1305-1308; Angew. Chem.; Int. Ed. Engl. 33 
(1994) 1295-1298. 

4. Henkel, S.; Leibold, Т.; Jäger, V.: Crystal structure of (3aS,6aS)-
3-[(3Ä,4Ä)-4-benzyloxy-2,3-0-isopropylidenedioxy-tetrahydrofuran-2-
yl)]-3a,6a-dihydrofuro[2,3-rf]isoxazole, C19H21NO6. Z. Kristallogr. NCS 
212(1996) 431-432. 

5. Henkel, S.; Leibold, Т.; Jäger, V.: Crystal structure of (3a/?,6aÄ)-3-
[(1Ä,2S,3S)-1,3:2,4-di-0-ethylidene-1,2,3,4-tetrahydroxy-1 -butyl]-3a,6a-
dihydrofuro[2,3-d]isoxazole, C13H17NO6. Z. Kristallogr. NCS 213 
(1998) 68-69. 

6. Henkel, S.; Zimmermann, P.; Jäger, V.: Crystal structure of (3aÄ,6aÄ)-
3[( lS)- l ,2-cyclohexyl idenedioxyethyl] -5-methyl-3a ,6a-dihydro-
furo[2,3-ci]isoxazole, C14H19NO4. Z. Kristallogr. NCS 213 (1998) 73-74. 

7. Sheldrick, G. M.: Phase Annealing in SHELX-90: Direct Methods for 
Larger Structures. Acta Crystallogr. A46 (1990) 467-473. 

8. Sheldrick, G. M.: SHELXL-93. Program for the Refinement of Crystal 
Structures. University of Göttingen, Germany 1993. 


