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Structure of a Benzopyranopyranooxazepinone

BY JOCHEN ANTEL AND GEORGE M. SHELDRICK
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Federal Republic of Germany

AND THOMAS PrFEIFFER AND Lutz-F. TIETZE

Institut filr Organische Chemie der Universitdt, Tammannstrasse 2, D-3400 Gottingen,
Federal Republic of Germany

Abstract.  cis-(+)-(3S,4R,7aS,13bR)-2,3,7,7-Tetra-
methyl-4-phenyl-1,2,3,4,7,7a,8,13b-octahydro-8 H-[1]-
benzopyrano[4’,3":4,5]pyrano[3,2-f][ 1,4]oxazepin-
l-one monohydrate, C,sH,;NO,.H,0O, M, =423-49,
monoclinic, P2;,, a=6563(1), 6=7922(2), ¢c=
20-877 (4) A, B=94-32(2)°, V=1082-46 A3, Z=2,
D.=130Mgm™3 A(Mo Ka)=071069 A, u=
0-08 mm ™', F(000) =448, T=298 K, R=0-057 for
2256 observed reflections. The structure was investi-
gated to determine the relative configuration at C(7a)
and C(13b), which could not be established unam-
biguously by NMR. The absolute configuration at
C(3) and C(4) was already known from the educt
L-ephedrine.. The seven-membered oxazepine ring
shows a pseudo-boat conformation. The two
dihydropyran rings adopt a half-chair conformation.
The title compound cocrystallized with one molecule
of water, which forms a weak hydrogen bond
[O(6)-O(90) = 2-84 A].

Experimental. (I): crystal size 0-4 X 0-6 X 0-1 mm.
Stoe—Siemens four-circle diffractometer, monochro-
mated Mo Ke radiation, profile-fitting mode involv-
ing variable scan width and speed (Clegg, 1981).
2814 reflections measured, 26,,., 45°, *h+k+1[,
three check reflections with no significant intensity
change. 2814 unique reflections, of which 2256
with F>40(F) were used for all calculations
(SHELXS86, Sheldrick, 1985; SHELX76, Sheldrick,
1976). Cell constants refined from =+ 26 values of 32
reflections in the range 20-25°. Absorption correc-
tion was deemed unnecessary. Extinction correction
was applied yielding a secondary-extinction coeffi-
cient x of 0-0049 (8), where F.* = F(1 + 0-002xF?/
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sin20) %%, Structure solution by direct methods.
Refinement on F to R=0-057, wR=0062; all
non-H atoms anisotropic, H atoms were refined
using a riding model [C—H 0-96 A, U(H) = 0-08 A2,
except for methyl protons U(H) = 0-12 A?%. H atoms
attached to water O(90) were not located. 280
parameters were refined, S = 1-47, weighting scheme
w™! = g *(F) +0-0006F* which led to a featureless
analysis of variance in terms of sinf and F,, max.
Alo =055 for Uy of O(90), max. and min. heights
in final 4p map 0-31 and —0-43 e A~ respectively.
Atomic scattering factors from International Tables
for X-ray Crystallography (1974).

@

Atomic parameters are given in Table 1, selected
bond distances and angles in Table 2.* Fig. 1 shows
a thermal ellipsoid plot with the atom numbering.

* Lists of structure factors, anisotropic thermal parameters and
H-atom parameters have been deposited with the British Library
Document Supply Centre as Supplementary Publication No. SUP
52146 (13 pp.). Copies may be obtained through The Executive
Secretary, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Table 1. Atomic coordinates (x 10%) and equivalent
isotropic displacement parameters (A x 10%)

X y z Ueq*
0O(90) 13097 (11) —2506 (12) 8077 (3) 235 (4)
() 5401 (6) 830 7543 (2) 47 (1)
N@4) 6245 (5) 1901 (5) 7995 (1) 45 (1)
Co) 8440 (6) 1923 (5) 8165 (2) 45 (1)
cQ) 9118 (7) 418 (6) 8577 (2) 49 (1)
o) 8409 (5) ~ 1164 (4) 8286 (1) 62 (1)
C(5b) 8051 (7) ~ 1312 (6) 7636 (2) 51(2)
0(6) 9086 (5) —2698 (4) 7463 (1) 57(1)
C(7 8345 (7) —3433 (6) 6839 (2) 60 (2)
C(7a) 8094 (7) — 2005 (6) 6346 (2) 52(2)
C(8) 10084 (7) —1053 (7) 6273 (2) 62 (2)
o9 9870 (5) 156 (5) 5773 (1) 3(0)
C(9a) 8162 (8) 1115 (7) 5742 (2) 61 (2)
C(10) 8097 (9) 2432 (7) 5300 (2) 81 (2)
c() 6361 (11) 3386 (8) 5209(3) 100 (3)
C(12) 4696 (10) 3097 (8) 5560 (3) 85(2)
c(13) 4743 (8) 1791 (7) 5996 (2) 63 (2)
C(13a) 6494 (7) 781 (6) 6105 (2) 482
C(13b) 6454 (7) —759 (6) 6539 (2) 48 (2)
C(5A) 6793 (7) —370 (6) 7256 (2) 43 (1)
0(14) 3571 (5) 812 (6) 7381 (2) 75 (1)
C(15) 4856 (8) 2991 (8) 8330 (2) 67 (2)
C(16) 9184 (8) 3593 (6) 8468 (2) 59 (2)
c(17) 8335 (7) 455 (6) 9240 (2) 90
C(18) 6471 (8) -202 (7) 9359 (2) 62(2)
C(19) 5732 (9) 36 (7) 9965 (3) 77Q)
C20) 6388 (9) 803 (8) 10444 (2) 79 (2)
C(21) 8730 (11) 1422 (8) 10335 (2) 76 (2)
C(22) 9494 (8) 1235 (7) 9741 (2) 62 (2)
C(23) 10035 (10) —4697 (10) 6696 (3) 85 (2)
C(29) 6379 (9) —4337 (10) 6921 (3) 79 (2)

* Equivalent isotropic U defined as one third of the trace of the
orthogonalized U, tensor.

Fig. 1. Thermal ellipsoid plot of the molecule showing the atom
numbering.

Related literature. For the preparation of the com-
pound see Pfeiffer (1985). For the preparation of
some related compounds see Tietze, Brand, Pfeiffer,
Antel, Harms & Sheldrick (1987) and Pfeiffer (1988).
For related structures see Antel, Sheldrick, Pfeiffer &
Tietze (1988a,b).
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Table 2. Bond lengths (A) and angles (°)

C(5)—N(4) 1356 (4) C(5—C(5a) 1477 (5)
C(5)—0(14) 1223 (5) N(@4)—C() 1-457 (5)
N(4y—C(15) 1471 (6) C(3—CQ) 1-517 (6)
C(3)—C(16) 1:530 (6) C2—0(1) 1-454 (5)
Cy—C(17) 1513 (6) O(1)—C(5b) 1365 (5)
C(5b)—0(6) 1354 (5) C(sby—C(5a)  1-330 (6)
0(6)—C(7) 1475 (5) C(7—C(Ta) 1531 (6)
C(71—C(23) 1:540 (8) C(7—C(24) 1496 (8)
C(Ta)—C(8) 1-525 (7) C(Tay—C(13b)  1:537 (7)
C(8y—0(9) 14416 (6) 0(9)—C(%a) 11352 (6)
COay—C(10)  1:392(7) C9ay—C(13a) 1403 (7)
C10—C(11) 1368 (9) C(11y—C(12) 11379 (10)
c12—C(13)  1-378(8) C(13—C(13a) 1405 (7)
C(13a—C(13b)  1:521 (6) C(13by—C(52)  1-528 (6)
CUn—C(s) 1369 (7) C(7—C(22) 1390 (6)
C8y—C(19)  1:395(7) C(19)—C(20) 1380 (8)
CQRO—CQ21) 1341 (9) CI—C(22) 11379 (7)
N@—C(5—C(5a)  1169(3)  N@—C(5)—0(14) 1228 (3)
C(5a—C(5—0(14)  1203(3)  C(5—N(@4)—C(3) 1215 (3)
C(—N@—C15)  176(3)  CE—N@—C(15) 1209 (3)
N(4—C(3)—C(2) 1118 (3)  N@—CG—C(16) 1129 (4)
CQ—CE—C6)  1120(3)  CE—C)—0(1) 1117 (3)
C3—C2—C(7)  1135@4)  O(1)—C@—C(7) 1062 (3)
C2—0()—C(5b)  1210(3)  O(I)—C(sby—O(6) 1064 (3)
O(1)—C(3by—C(5a) 1267 (4)  OE)—C(5b)—C(5a) 1267 (4)
C(5by—0(6)—C(7) 1146 (3)  O@E)—C(—C(Ta) 1083 (3)
0(6)—C(T—C(23)  103-5(4)  CTa—C(N—C@3) 1131 (4)
0(6)—C(T—C(24) 1086 (4)  C(Ta—C(7)—C(24) 1123 (4)
C3)—C(N—C(24)  1105(5)  C(N—C(Tay—CB) 1125 (4)
C(T—C(Tay—C(13b) 1099 (4)  C(8)—C(7a)—C(13b)  109-3 (4)
C(Ta—C@E—0(©)  1117(4)  C@8—00)—C(%a) 1168 (4)
0(9—C(%a)—C(10) 1159 (5)  O(9)—C(ay—C(13a) 1232 (4)
C(10—C(9a)—C(13a) 1209 (5)  C(%a)—C(10)—C(11) 1193 (5)
C0—C(11)—C(12) 1214 (5)  C1—C(12—C(13) 1197 (6)
C12—C(13—C(13a) 1208 (5)  C(9ay—C(13a)—C(13) 1179 (4)
C(9a)—C(13a)—C(13b) 121-5(4)  C(13y—C(13a)—C(13b) 1202 (4)
C(Ta)—C(13b)—C(13a) 1084 (4)  C(Ta)y—C(13b)—C(5a) 109'5 (3)
C(13a)—C(13b)—C(5a) 114-5(4)  C(5—C(5a)—C(5b) 1196 ()
C(5) C(5a) C(13b) 1186 (4)  C(Sb)—C(5a)—C(13b) 1206 (4)
CR—C(IN—C(18)  1218(4)  CQ—CAN—CR2) 1195 (4)
CUB—C(1T—C(22) 1186 (4)  CUT—C(18—C(19) 1203 (5)
CUI8—C(19—C(20) 1196 (5)  C(19)—C(20—C(21) 12044 (5)
C0—CQRI—C(22) 120:5(5)  CUT—CQ2—CR1) 1205 (5)

We thank the Deutsche Forschungsgemeinschaft
and Fonds der Chemischen Industrie for financial
support.
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Structure of a 2-Azaspiro[4.5]decadiene

By JouN DAvID KILDEA AND WOLFGANG HILLER

Institut fiir Anorganische Chemie der Universitdt Tubingen, Auf der Morgenstelle 18, D-7400 Tuibingen,
Federal Republic of Germany

AND MARTINA FREY AND KURT EGER

Pharmazeutisches Institut der Universitdt Tibingen, Auf der Morgenstelle 8, D-7400 Tiibingen,
Federal Republic of Germany

(Received 15 February 1989; accepted 14 August 1989)

Abstract. Tetramethyl 3-amino-4-cyano-1-methylene-
2-phenyl-2-azaspiro[4.5]deca-3,6-diene-7,8,9,10-tetra-
carboxylate, C,sH,sN3O;, M, = 495:49, monoclinic,
C2/c, a=11-148 (5), b =17-156 (5), ¢ = 26:939 (5) A,
B=9399(4)°, V=51397A% Z=8, D,=
1281 gem ™3, CuKa, A=154184A p=
7-724 cm ™', F(000) = 2080, T =293 K. The final R
value is 0-071 for 3376 significant [I> 3a([)] reflec-
tions. The title compound is one of the products
obtained by thermally or photochemically induced
cyclization of the 1:2 adduct of 2-amino-4,5-di-
methyl-1-phenylpyrrole-3-carbonitrile and dimethyl
acetylenedicarboxylate.

Experimental. The 2-azaspiro[4.5]decadiene crystal-
lizes from chloroform as colorless plates as one of
the products of the reaction reported by Eger,
Folkers, Frey, Zimmermann & Koop-Kirfel (1988).
A single crystal of approximate dimensions 0-10 x
0-40 x 0-40 mm was mounted on a glass fiber. The
observed systematic absences determined the space
group to be Cc or C2/c, the latter was confirmed by

Fig. 1. Stereoview of the molecule with atom labeling using
SCHAKAL (Keller, 1988).

0108-2701/90/010160-02$03.00

the subsequent refinement. In the final full-matrix
least-squares refinement all non-H atoms were
assigned anisotropic thermal parameters; the H
atomic positions were calculated and included in the
structure-factor calculation. However, due to crystal
packing effects or disorder, there was no unique way
of placing the methyl H atoms of the methoxy
groups. The procecure applied to find those posi-
tions was to locate the methyl H atoms from a
difference Fourier map (using low-angle reflections),
which revealed at least one or more H of each group.

Table 1. Data-collection and structure-refinement

parameters
Crystal shape Plate
Diffractometer used CAD-4, Enraf-Nonius

Method of intensity measurement
No. and 8 range of reflections for
lattice parameters

Method used for absorption correction

Minimum absorption correction

Maximum absorption correction

Average absorption correction

Maximum value of (sinf)/A reached
in intensity measurement (A ")

Range of &, k and /

Standard reflections

Interval, standard reflections measured

Total No. of reflections measured;
6 range (°)

No. of observed unique reflections

Methods used to solve structure

Use of F or F?in LS refinement
Method of locating H atoms

6/26
25; 9-26°

DIFABS (Walker & Stuart, 1983)
0-799

1-375

0-933

0-5877

0—13, —20—20, —31—31
0,0,12, 4,0,10, 0,6,12
2h, no intensity variation
7853; 65

(1347 unobserved reflections)
3376 with I> 30(l)

‘Direct methods (SHELXS,

Sheldrick, 1985)

F

H positions calculated in
idealized positions

Weighting scheme 1/a?
Parameters refined 335

Value of R 0-071
Value of wR 0-066
Ratio of max. LS shift to e.s.d. (4/¢) 0-001
Max. height in final AF map (e A™%)  0-322
Error in an observation of unit weight 2-776

9-417(1) x 10”7 (Zachariasen, 1963)
International Tables for X-ray
Crystallography (1974)

Secondary extinction coefficient
Sources of atomic scattering factors

Computer used MicroVAX 3500
Programs used VAXSDP version 3.0 (1986)
(Frenz, 1978)
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