1836

International Tables for X-ray Crystallography (1974). Vol. IV.
Birmingham: Kynoch Press. (Present distributor Kluwer
Academic Publishers, Dordrecht.)

SHELDRICK, G. M. (1976). SHELXT76. Program for crystal struc-
ture determination, modified by the author. Univ. of
Cambridge, England.

Acta Cryst. (1989). C45, 1836-1837

A 3,4-DIHYDRO-2H-PYRAN DERIVATIVE

SHELDRICK, G. M. (1985). SHELXS86. In Crystallographic Com-

puting 3, edited by G. M. SHeLDRICK, C. KRUGER & R.
GODDARD, pp. 175-189. Oxford Univ. Press.

Tierzg, L.-F,, Voss, E., Harms, K. & SHELDRICK, G. M. (1985).

Tetrahedron Lett. 26, 5273.

Voss, E. (1987). Thesis, Univ. of Géttingen, Federal Republic of

Germany.

Structure of (3R,6R,7R,11S8)-7-Acetoxymethyl-5,8,10-trioxa-
1-azatricyclo[4.3.2.0*'"Jundecan-4-one

By KINGA SUWINSKA
Institute of Physical Chemistry, Polish Academy of Sciences, Kasprzaka 44/52, 01 224 Warsaw, Poland

AND IRMA PANFIL, CZEStAW BELZECKI AND MAREK CHMIELEWSKI
Institute of Organic Chemistry, Polish Academy of Sciences, Kasprzaka 44/52, 01 224 Warsaw, Poland

(Received T March 1989; accepted 1 June 1989)

Abstract. C,(H;NOy;, M, =243-2, monoclinic, P2,, a
=5558(2), b=8119(4), c=11947@& A, B=
98:19 (2)°, V=534 2) A* Z=2, D, =1-514gcm3,
AMo Ka) =0-71073 &, u=1-185cm™!, F(000) =
256, T=298 K, final R=0-046 for 920 observed
reflections. The two five-membered rings adopt dif-
ferent conformations: envelope and half-chair. The
seven-membered ring shows the distorted chair con-
formation. The shortest non-bonded contact is
329 A for non-H atoms.

Experimental. Crystal of approximate dimensions
0-28 x 0-28 x 0-30 mm; intensities measured at 298 K
on an Enraf-Nonius CAD-4 four-circle diffractom-
eter (Mo Ka radiation, graphite monochromator).
Lattice parameters determined by least squares from
20 reflections (12 <260 < 28°). Total of 1174 reflec-
tions up to 6=26° (0<h=<6, 0<k=<I0,
—14</<14) measured in the w26 scan mode, 920
reflections considered as observed [F,> 1-50(F))].
Three reference reflections monitored every hour
showed no significant variation in intensity. No
absorption or secondary-extinction correction. Struc-
ture solved by MULTAN11/82 (Main, Fiske, Hull,
Lessinger, Germain, Declercq & Woolfson, 1982)
and refined by full-matrix least squares with the SDP
system (B. A. Frenz & Associates Inc., 1985).
Weights of each reflection in refinement (on F) calcu-
lated from w = 1/0%(F,), o(F,) being the e.s.d., based
on counting statistics, of the observed structure
factor. Scattering factors taken from International
Tables for X-ray Crystallography (1974). The total
number of parameters refined was 153: one scale
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factor, position parameters and anisotropic thermal
parameters for non-H atoms; no attempt was made
to refine the positions [calculated at d(C—H)=
0-95 A] or isotropic thermal parameters (B = 50 A?)
of the H atoms. Refinement resulted in final values
of R=0-046, wR=0-049 and S=3-18; in the last
cycle (4/0)max = 0-02. Final max. and min. Ap were
0-21 and —0-28 e A~3, respectively. All calculations
performed on a MicroPDP11/73 computer. The final

Table 1. Fractional atomic coordinates (x 10*) and
equivalent isotropic thermal parameters (A?) for
non-H atoms

E.s.d.’s are in parentheses.

B,=%aB(1,1) + b*B2,2) + ¢*B(3,3) + ab(cosy)B(1,2) +
. ac(cosp)B(1,3) + be(cosa)B(2,3)).

x y z B,

eq

c) 6743 (7) 9188 (6) 3037 (3) 285 (8)
oQ) 8225 (5) 7740% 2927 (2) 335 (6)
c@3) 8373 (8) 7438 (6) 1829 (4) 357 (9)
0(3) 9739 (7) 6432 (5) 1555 (3) 646 (9)
C(@d) 6521 (8) 8443 (6) 1072 (3) 3-62 (9)
C(5) 7581 (8) 9748 (7) 362 (3) 41 (1)

N(6) 7212 (6) 11351 (5) 881 (3) 3-56 (7)
()] 9187 (8) 11937 (6) 1696 (3) 370 (9)
0(8) 10055 (4) 10827 (4) 2582 (2) 271 (5)
C9) 8402 (7) 10615 (5) 3399 (3) 248 (7)
C(10) 5205 (7) 9435 (6) 1868 (3) 334 (9)
o(l1) 5115 (5) 11094 (4) 1457 (2) 373 (6)
c(12) 10061 (7) 10343 (6) 4516 (3) 289 (8)
o(12) 8813 (5) 9580 (4) 5371 (2) 283 (5)
c(13) 7069 (7) 10491 (5) 5764 (3) 283 (8)
0(13) 6515 (5) 11839 (4) 5423 (2) 366 (6)
C(14) 5975 (8) 9573 (7) 6648 (3) 374 (9)

* Origin-defining coordinate.
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Table 2. Bond distances (A), bond angles (°) and

torsion angles (°) for non-H atoms

E.s.d.’s are in parentheses.

C(1)—0() 1-451 (5) N(6)—O(11) 1-450 (4)
C(1)y—C(9) 1-506 (6) C(—O0(@) 1-421 (5)
C(1)—C(10) 1-543 (5) OB)—C(9) 1-443 (5)
0(2—C(3) 1:348 (6) CO—C(12) 1:527 (5)
C3)—0(3) 1-193 (6) C(10—O0(11) 1432 (7)
C(3)—C(4) 1-509 (6) C(12—0(12) 1-452 (5)
C(4y—C(5) 1-528 (8) 0(12—C(13) 1355 (5)
C(4)—C(10) 1-512 (6) C(13—0(13) 1-194 (5)
C(51—N(6) 1-469 (7) C(13)—C(14) 1-491 (6)
N(@6)—C(7) 1-441 (5)

02— C(1)—C) 1084 (3) N@) C(7y-0@®) 1160 (4)
0Q)—C(1)—C(10) 1058 (3) C(H—O@B—CO) 1134 (3)
COC(1)—C(10) 1134 (4) C(1)Y—C(9—0(8)  108:6 (4)
C(1)—0Q)—C(3) 110:5 (3) C(1)—C(O—C(12) 1142 (3)
0(2—C(3—0(3) 1215 (4) OBy—C(9—C(12) 1042 (3)
0Q—C(3—C(4) 1107 (4) C(1)y—C(10—C@) 1042 (3)
03)—C(3)—C(4) 1277 (5) C(H—C(10—0(11) 1149 (4)
C3)—C(4)—C(5) 1151 (4) C(@)—C(10—0(11) 1065 (3)
C3y—C@4)—C(10) 1051 (3) N(6)—O(11)—C(10) 1079 (4)
C(5—C(4)—C(10) 1038 (5) CO—C(12—0(12) 1127 (3)
C@)—C(5—N@6) 1070 (4) C(12—0(12)—C(13)  116:6 (3)
CS—N@E—C(1) 1161 (3) 0(12)—C(13)—0(13) 1230 (4)
C(5—N(6)—0(11) 1040 (3) 0(12)—C(13)—C(14) 111:0 (4)
C(7—N(6)—O0(11) 1083 (3) O(13)—C(13)—C(14) 1261 (4)
C(10—C(1y—0(2—C(3) 196 (4) C(5y—N(6)—0(11)—C(10) 3424
C(10y—C(1)»—C(9—0(8) -60-3 (4) C(Ty—N(6)—0(11)—C(10) -89-8 (4)
0Q—C(1—C(10—C(4)  -182(4)  N(©E—C(—O0B—C(9) -121(4)
COC()—C(10—O(11)  -154(5)  C(7—O@B)—C(9)—C(1) 912 (4)
C(1)—0()—C(3)—C(4) -129(5)  C(1)—COC(12—0(12)  -427(4)
O(2—C(3)—C(4—C(10) 0:5(5) C(1)—C(10)—O(11)—N(6) 860 (4)
C(10y—C(4)—C(5y—N(6) 9-1(4) C(4)—C(10)—O0(11)—N(6) ~28:7 (4)
C(3)y—C@)y—Coy—C(1) 109 (5) C(9—C(12)—0(12)—C(13) -670(4)
C(5)—C(@)—C(10—0(11) 11-4 (4) C(12)—0(12)—C(13)—0(13) 1-7 (5)
C(@)—C(5)—N(6)—0(11) —26:0 (4) C(12—0(12y—C(13y—C(14) —1789 (3)
O(11)y—N(6—C(7—0(8) 64-2 (4)

atomic coordinates are given in Table 1.* Bond
distances, bond angles and torsion angles are given
in Table 2. Atom numbering is shown in Fig. 1,
unit-cell contents in Fig. 2.

Related literature, The organic synthesis and spectro-
scopic data for the title compound have been
reported (Panfil, Belzecki, Chmielewski & Suwinska,
1989).

* Lists of structure factors, anisotropic thermal parameters for
the non-H atoms, positional and isotropic thermal parameters for
the H atoms and a table of the shortest non-bonded contacts have
been deposited with the British Library Document Supply Centre
as Supplementary Publication No. SUP 51964 (14 pp.). Copies
may be obtained through The Executive Secretary, International
Union of Crystallography, 5 Abbey Square, Chester CH1 2HU,
England.
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Fig. 1. ORTEPII (Johnson, 1976) view of the molecules with the
atom numbering. The thermal ellipsoids are given at 50%
probability.

Fig. 2. Packing diagram.

This work was supported by the Polish Academy
of Sciences, grant CPBP 01.13.

References

B. A. FRENZ & ASSOCIATES INC. (1985). SDP Structure Determina-
tion Package. College Station, Texas, USA, and Enraf-Nonius,
Delft, The Netherlands.

International Tables for X-ray Crystallography (1974). Vol. 1V.
Birmingham: Kynoch Press. (Present distributor Kluwer
Academic Publishers, Dordrecht.)

JounsoN, C. K. (1976). ORTEPII. Report ORNL-5138. Oak
Ridge National Laboratory, Tennessee, USA.

Mam, P, Fiskg, S. J.,, HuLL, S. E., LESSINGER, L., GERMAIN, G.,
DECLERCQ, J.-P. & WOOLFsON, M. M. (1982). MULTAN11/82.
A System of Computer Programs for the Automatic Solution of
Crystal Structures from X-ray Diffraction Data. Univs. of York,
England, and Louvain, Belgium.

PanrFiL, 1., Berzecki, C., CHMIELEwWSKI, M. & SuwiNska, K.
(1989). Tetrahedron, 45, 233-238.



