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Abstract
(3RS,6SR,1'RS)-6-tert-Butyl-3,6-dihydro-5-methoxy -
3-methyl-3-(3-oxocyclohexyl)-2H-1,4-oxazin-2-one,
C16HsNOy, is an intermediate in the stereoselective
synthesis of a-methylated amino acids. Its structure
agrees well with those of other dihydrooxazinones. The
heterocyclic ring is almost planar while the side chains
exhibit the expected staggered conformations.

Comment

The stereospecific synthesis of dihydrooxazinones is a
versatile synthetic route to enantiomerically pure o-
methylated amino acids formed upon hydrolysis (May-
wald, 1987). In order to study the influence of the size
and nature of the substituents on the conformation of
the heterocyclic ring, several dihydrooxazinones with an
isopropyl group at C(6) have been investigated (Bolte,
1995). We have determined the structure of a racemic
derivative, (I), with a tertiary butyl group replacing the
isopropyl moiety.
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The bond lengths and angles agree well with the
other dihydrooxazinones studied so far (Bolte, 1995).
In contrast to lactides (1,4-dioxane-2,5-diones) in which
N(4) is replaced by an O atom (Bolte, Beck, Nieger
& Egert, 1994), the heterocyclic ring is almost planar
(0 = 0.04 A). The cyclohexanone ring adopts a chair
conformation and is oriented such that the five-atom

chain from C(2) to C(5') is fully extended.

Fig. 1. Molecular structure of (I) showing 40% probability displace-

ment ellipsoids.

Experimental

The compound was provided by Professor U. Schollkopf
(University of Géttingen) and recrystallized from cyclohexane.

Crystal data

Ci6H2sNOy

M, =2954
Triclinic

P1 n
a=6806(1) A
b=8.166(1) A
c=15568(2) A
a = 100.69 (1)°

B = 94.99 (2)°
v = 10329 (1)°
V=8198 A’
Z=2

D, =1.197 Mg m~
D, not measured

Data collection

Stoe-Siemens four-circle
diffractometer

w/26 scans

Absorption correction:
none

3763 measured reflections

2882 independent reflections

1947 observed reflections
[F > 3a(F)]

Mo Ka radiation

A=071073 A

Cell parameters from 50
reflections

0 =10-12.5°

u =008 mm~

T=293K

Block

0.6 x 0.4 x 0.1 mm

Colourless

1

Rin = 0.025

Bmax = 25°

h=-8—>17
=-959

l=-4—-18

3 standard reflections
monitored every 100

reflections

intensity decay: none
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Refinement

Refinement on F (A/0)max = 0.008

R = 0.067 Apnax =020 A7?
wR = 0.057 Apmin = —0.18 e A3
S =158 Extinction correction: none

1941 refiections

206 parameters

H atoms riding, C—H
0.96 A

w = U/[o*(F) + 0.0003F%]

Table 1. Fractional atomic coordinates and equivalent
isotropic displacement parameters (A*)

Atomic scattering factors
from International Tables
for X-ray Crystallography
(1974, Vol. IV)

Ueq = (l/3)2isz;jai*a;‘ai.aj.

X y Z Ueq
o(l) 0.7960 (2) 0.8109 (2) 0.7747 (1) 0.064 (1)
CQ2) 0.6957 (4) 0.9153 (3) 0.7439 (2) 0.056 (1)
C(3) 0.4657 (4) 0.8623 (3) 0.7239 (2) 0.050(1)
N(4) 0.3689 (3) 0.6942 (2) 0.7397 (1) 0.047 (1)
C(5) 0.4747 (4) 0.6086 (3) 0.7731 (2) 0.044 (1)
C(6) 0.7004 (4) 0.6564 (3) 0.8023 (2) 0.049 (1)
0o(2) 0.7968 (3) 1.0483 (2) 0.7317 (1) 0.089 (1)
c@31) 0.3859 (4) 0.9994 (3) 0.7819 (2) 0.069 (1)
0(5) 0.3907 (3) 0.4502 (2) 0.7867 (1) 0.055 (1)
C(1) 0.1792 (4) 0.3774 (3) 0.7530 (2) 0.066 (1)
C(61) 0.7673 (4) 0.6789 (3) 0.9021 (2) 0.055 (1)
C(62) 0.6516 (5) 0.7914 (4) 0.9551 (2) 0.083 (1)
C(63) 0.9962 (4) 0.7644 (4) 0.9226 (2) 0.078 (1)
C(64) 0.7302 (5) 0.5020 (4) 0.9269 (2) 0.082 (1)
c(’y 0.4108 (3) 0.8588 (3) 0.6247 (2) 0.049 (1)
c2) 0.5015 (4) 0.7292 (3) 0.5680 (2) 0.058 (1)
c@3) 0.4483 (4) 0.7120 (3) 04711 (2) 0.059 (1)
o3') 0.5752 (3) 0.7141 (3) 04213 (1) 0.085 (1)
c@) 0.2298 (4) 0.6912 (4) 0.4397 (2) 0.075 (1)
(5" 0.1394 (4) 0.8192 (4) 0.4968.(2) 0.074 (1)
(o) 0.1836 (4) 0.8210 (3) 0.5941 (2) 0.063 (1)
Table 2. Selected geometric parameters (A, °)
0(1)—C(Q2) 1336 (3) O(1)—C(6) 1.439 (3)
C@2)—C(3) 1.513 (3) C(3)—N@#) 1.455 (3)
N@#)—C(5) 1.256 (3) C(5)—C(6) 1.502 (3)
C(2)—O(1)—C(6) 124.5 (2) O(H—C(2)—C(3) 120.2 (2)
C(2—C(3)—N(4) 115.4 (2) C(3)—N@)»—C(5) 120.0 ()
N(@)—C(5)—C(6) 128.5 (2) O(1)—C(6)—C(5) 110.3 (2)

C(6)—0O(1)—C(2)—C(3) —8.7(3)
O(1)—C(2>—C(3)—N(4) —0.5(3)
C(3)—N@)—C(5—C(6) 0.8(3)

C(2—O0(1H)—C(6)—C(5) 12.6(3)
C(2)—C(3)—N(@4)—C(5) 4.3(3)
N(4)>—C(5)—C(6)—0(1) —8.9(3)

Six low-angle reflections suffered from extinction and were
thus omitted. The methyl groups were refined as rigid groups
in order to allow for internal rotation.

Data collection: profile fitting (Clegg, 1981). Cell refine-
ment: program in Clegg (1981). Data reduction: SHELXTL
(Sheldrick, 1983). Program(s) used to solve structure:
SHELXTL using direct methods. Program(s) used to re-
fine structure: SHELXTL using blocked-cascade least squares.
Molecular graphics: XP (SHELXTL). Software used to prepare
materlal for publication: SHELXTL.

We thank Professor U. Schollkopf (University of
Gottingen, Germany) for kindly providing the sample.

Lists of structure factors, anisotropic displacement parameters, H-
atom coordinates and complete geometry have been deposited with
the TUCr (Reference: J7.1117). Copies may be obtained through The
Managing Editor, International Union of Crystallography, 5 Abbey
Square, Chester CH1 2HU, England.
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Abstract

1r,9¢,161- Trioxahexaspiro[2.0.3.0.2.0.3.0.2.0.3.0]henei-
cosane, C1gH403, is mirror-symmetric with alternating
three- and four-membered rings. Its structure agrees well
with that of the parent hydrocarbon. Notable features are
the strongly alternating bond angles within the cyclo-
hexane ring and the differing bond lengths within the
cyclobutane rings.

Comment

The structure and dynamics of cyclohexane deriva-
tives depend on the number and the size of the sub-
stituents. Some highly substituted compounds show un-
usually high barriers of ring inversion (Fitjer et al.,
1988). For example, hexaspiro[2.0.3.0.2.0.3.0.2.0.3.0]-
heneicosane, a fully cycloalkylated cyclohexane with al-
ternating three- and four-membered rings, adopts a chair
conformation in the crystal but shows considerable pop-
ulations of twist-boat conformations in solution (Fitjer
et al., 1984). We have determined the structure of a
derivative, (I), in which a methylene group is replaced
by an O atom in each of the three-membered rings.
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