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Abstract — lsomenc tetramethylene: and pentamethylene- 1.3-oxazine-2-ones (3-12 and 13-16) have
been synthesized, denved from cus- and fraas-2-amnomethykcyclobhexanol (1,2), cu- and trans-2.
hydroaymethykyclobexylasune (3. 6) and from the corresponding cyclobeptane analogues (5-8),

respectively. The stereospecific synthesis of the aminoalcohols S-8 i descnibed A comparnative NMR
analysis of 13-16 and the tetramethy kene analogucs (3-12) s pven.

Conformational studies on saturated heterocycles
are in the foreground of recent rescarch.’ There-
fore, we prepared and investigated some perhydro-
genated heterocycles from the model compounds
of our recent stereochemical studies® * on cycli
1.3-aminoakohols. In former expenments, cis- and
trans-2-aminomethykcyclohexanol (1,2) and cis-
and trans-2-hydroxymethykyclohexylamine (3. 4)
were converted 1o tetrahydrooxazines® related to
the bicyclic transition state of the N — O acyl
migratson reaction’ ¢ of N-benzoyl denivatives of
1-4. [R and NMR analysis of the tetramethylene-
tetrahydro-1,3-oxazine-2-ones (9-12) denived from
1-4 were discussed.”* The present paper de-

scnibes the synthesis of %-16, and the NMR
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analysis of the pentamethylene analogous (13-16).

The stereospecific synthesis of 1-4 was pub-
lished® eartier. The cycloheptane analogues $-8
were prepared in a similar way by [LAH reduction
of cis- and rrans-2-hydroxycycloheptanecarbox-
amide (17,18) and cis- and trans-2-aminocyclo-
heptanccarboxylic  acid (21, 23), respectively
(Chart 3). Compounds 17 and 18 were synthesized.
from the corresponding esters.'* 21 was made by
Hofmann degradation of the monoamide 20 ob-
tained from the anhydnde'' 19. and 23 was pre-
pared by ammonia addition to |-cyclobeptene-1-
carboxylc acid (22) as descnbed® for |-cyclo-
hexene- | -carboxyhc acad.
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In preparing the oxazinones 9-16 the process of
Mousseron et al'' was applied, though other
methods'?-'* were also taken into consideration.
Compound 10 was prepared carlier by Mousseron
et al.;" but their product reported with m.p. 180-
181° must have been a mixture of cis and rrans
isomers, because the starting matenal, frans-2-
aminomethykyclohexanol’* obtained from 2.
cyanocyclohexanol (in spite of recent supporting
data'®) was, as we pointed oul® a frans-cis
1somenc mixture (2 and 1). Qur above statement
has been confirmed in a very recent paper by
Schwartz er al'’ For spectroscopically sterco-
homogeneous 10, we found a m.p. of 185 S- 186"

The IR and NMR data® of 9-12 are consistent
with the structures. NMR measurements also
permutted the eluaidation of the conformation of
these compounds. While 1n the rrans isomers both
the methylene group of the hetero nng and the NH
group (or O atom) must be equatorial, 1n the s
isomers (9. 1) two conformations are posuble,
with both nings in chair form, which differ in the
equautonal of axvial onentation of the methylene
group and the O atom (9a, %) (or the H group.
11a, 11b) (Stnctly specaking, the heterocyche 1s
somewhat distorted in these compounds. due to sp*
C atom, the substituents are thus nearly pseudo:
equatonal and pscudo-auial) (Chart 4). 1t follows
from the NMR data® that in the cis isomers the
methylenc group of the hetero nng 1s equatorial,
while the hetero atom is wxial (9a, 11a).

The cycloheptane isomers 13-16 have spectral
parameters (Table 1) very similar to the cyclo-
hexane denvatives® 9-12, showing that the confor-
mational relations are analogous 1n both senes.
Certain  differences are sull observable. The
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chemical shift differences of the X proton are
greater for the cis-1rans pairs in the case of com-
pounds 11 and 12 (0-77), than for the cycloheptlane
analogues 1S and 16 (0-47).

In the case of the 11-18 pair, every conforma-
uon-dependent NMR parameter becomes slightly
changed. It 1s charactenstic that the width of the
8X signal is greater for the cis isomer 1S (16 Hz)
than for 11 (10 Hz). The same effect can be ob-
served in the case of compounds 9 and 13 (8 Hz
and 12 Hz, respectively).

From these results the conclusion can be drawn
that the conformational equilibnum which is
compietely shifted towards conformation s in
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Table | IR and NMR data of ¢1s and irans 5.6-pentamethylene:1.3-

tetrahydrooxazine-2-one (i3, i4) and of cis- and irans-4.5-pentameihyiene-
1.3 -tetrahydrooxazine- 2-onc (18, 16)

Compound 13 14 15 16
Wave aumber of IR spectmmmcm '
+NH 1280 1240,3120  31230,3120 3240, 3110

¥ -0 (urethane) 1690 1700 1698 1699

NMR data | Chemucal shufts in ppm

8H, 147 130 41)

417
aH, 1 29 400 188
8H, 460 400 167 12
SH, » 4CH, T0- 140° T0-130° 60 1%0°* 0-10°
ANH 6 RS 698 698 71
2. Coupting constants in Hz
Jas 110 1o 1o 110
Jax $0 <0 44 $0
Jas 10 no 64 no
width of the
agnal 8X* 12 ] 16 2
*Line wadth in Hz
*Increasing with Jy,
Table 2 M. ps and analytcal data
Cak * Found %
No. Mp. Formula C H N C H N Note
s 170 CoH,,CINO <3.47 10 10 bR I | 970 a
[ 132 CoH,CINO 347 1010 $3-10 10483 b
7 14919 C H,,CINO 147 1010 $363 1018 b
| ] 103-108  C H,,CINO 147 1010 31 %9 10 0 ¢
L] 141- 142 C,H,NO, 6191 844 90} 6184 843 B 94
10 18¢ 186 C,H.,NO, 6191 344 901 6198 B4)  RRY d
1" 1Y 118 CHLNO, 6191 LY 903 6164 KT KT
12 16> 68 ¢ C,H,,NO, 61 91 844 901 6198 866 927
1 11132 GH,NO, 63 58 8 91 8 617 921 ‘W
14 10%104  C,H,NO, 63 88 591 B2 6170 B4 R6b
18 112-112 € CoH, NO, 63 88 59 EX2 6147 904 820
1 1 116 C,H, NO, 61 88 89} 822 6160 9 0% 8
17 107- 108 C,H,.NO, 6112 96} 891 6108 972 8e& P
18 127128 CH,LNO, 6l 12 961 891 6112 98 g e
2 129 1% H,NO, <8 ¥ 816 76 482 TRy T2 /
1 242 24V C,H,,NO, 6112 962 891 6l 07 9 80 904
2 M- CH,NO, 6l 12 962 891 6105 961 8&e9 f
*Hydrochlonde. ('l : cak 19 73, found 19 71%
*Hydrochlonde
‘Hydrochlonde. (1 cak 19 73, found 19 -68%
‘It mp 180 181", see text
“Whte plates from toluene
™.p with decompontion
compounds 9 and 11, is changed in the case of EXPERIMENTAL

compounds 13 and IS 1o favour the conformers b. wm ;‘:m::“';mml lm‘;‘m:dl?
This may be due (0 the greater flexibility of the 1o (JENA) spectrometer 1n KBr peliets. NMR spectra
cycloheptane ning.'”* ' also resulting in a diMin-  were taken at room temp i 10% C DCl, solas on a VAR.
ishing difference in other propertics of 1.2-disub- AN A-601) spectrometer. chemucal shifts are reported in
stituted cycloheptanes. 8 values relative to TMS as an intemal standard



984

M. ps and analytical data of the new compounds are
pven in Table 2. The aminoakcohols 5-8 were prepared
according to the method® descnded for the cyclohexane
ansjogues 1-4 (Text and Chast 3) and were charactenzed
as hydrochlondes. The denvatives 8- 16 were synthesized
applying the procedure of Mousseron ef al '’ sightly
modified as follows.

Cc13-5,6-Pentamethyleneietrahydro. 1,3 -oxazine-2-one
(1. 41 (00283 mole) $ and 8 2g (013 mole) urea
was taken up i 200 ml abs FLOM/HC! soln, the mix-
ture was evaporated to dryness and kept at 170° (bath
temp) for 30 mun then at 200" for | hr The product
was powdered and refluxed with abs CHCL, (3 x SO ml).
After filtrathon and evaporation, the yellow residue was
chromatographed on ALO, (503, activity I1) (solvent)
hght petroleum (60-80")-benzene-CHC, muxtures of
increasing concentrations). The fractions were checked
with TLC (ubcagel, benzene. FIOH 9:1 developer, |,
visualization). 3 S g (78%) was obtained, m.p. 129-131°;
after repeated recrystalhization from CHCL-hght petrol-
cum (60-80 )Y m.p 131-132° Analytxcal data: Table 2
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