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Abstract =~ Stereocisomeric 2-oxo- and 2~thio-4,5- (and 5,6)}-tetra-

methylenetetrahydro~1,3-oxazines (2 and 4) have been synthesized. Iy nmr
spectra afford evidence that in the case of the cis iscmers of derive-
tives 2, prepared from 2~(eminomethyl)cyclohexanols, the QO-inside
conformer predominates, independently of the Ne-substituent (R = H,

CHz): 1in derivatives 4, made from 2-(hydroxymethyl)cyclohexylamines,
the N-inside conformer predominates if R = H, while the N~putside

conformer does so when R = CH3.

We have reported the eyntha9302 and stereochemical study3 of tetra-
methylans- and pentamethylenstetrahydro-1,3-oxszin~-2-ones. This work hae now
bean extended to Nemethyl-subetituted tetremethylanetetrehydro-1,3-oxazin-2-
ones and the corresponding 2-thiones,

The starting amino alcohols 1 and 3 were preparsd by methods reported

by us.4'5

From these, the tetrahydro-l,3-oxazin-2~-ones 2 and 4 were syn~
theeized by the method of Mousseron snd co-norkera6 using urea (Method A), and
by the eodium methoxide cyclization of the ester prepared by resction with
ethyl chloroformate (Method 8). The thio derivatives, 2s-h, were obtained as
described by Menard and co-workers7, the dithlocarbamates of the emino elcohols
being prepared by their reaction with carbon disulfide followed by cyclization
(Method C), or by reaction of the N-methylamino alecohols with thiophosgene
(Mathod D),
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R = H, CH3‘, X Q, S

A: (HyN),CO5 C: csz/on'o, D: C1,CS; B: CLCO;Et/MeONa
Two (N- or O-inside and N- or O~outside) chair-chair conformers are
possible in the cis isomere of compounds 2 and 4, whereas the trens isomers

have 2 single chair=-chair conformer,

Determination of the conformation of the cie isomers is based on the lH

nmr date of the corresponding cis-trans isomer peirs. In all compounde, the
bridgeheed protons and the haterocyclic methylene protons form an ABMX spin sys-
tems comparison of their parameters (Table 1) parmits the unequivocal determi-
nation of the conformations, For convenience, Table 1 elso includes the date of
four compounds {2a,b and 4a.,b) reported sarlier>, It is eeen that the nature of
the subetituent X {0 or S) does not have an appreciasble influence on the L nme

data,

The Hﬂ

pounds, and consequently the system is characterized by two disxial coupling

and H, bridgehead protons are neturally axiel in the trens com-

constante (Qam' Qﬂﬁ) and an gaxisl-equatorial interaction (gﬁﬂ)' Owing to tha two
diaxial couplings, the Hy, signal of the trans compounds is very broad, the helf-
height width being 20-25—Hz. For the gis isomers 28 and 4a the width of the H,
signal is less then 10 Hz; at the same time, its chemical shift ie higher by-
0.5 ppm than thet for the corresponding trens isomers. This suggests that the

H, atom is gguatorial in these compounds, &s in the enalogoue heterocycles

X
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1
g H nmr data in noou.u ( nm._.zmuo ppm) at 60 MHz
£
3 < mp Bl dnwd udl 5,9 3,9 2.9 Cu 2, | St ar Scn,88 cnd
Nol @ R | x o s A 8 =AB TAM  =gM X X S (ppm) 2
2 < | ﬁ Hz (H (pPm) NCH3 (pPm)
c b ppm) (Hz) z) {Hz)
G 3 n({lH} 8(1H or 3H) m{9H)
£
i 2a%| cis H|o Al 242 306]| 12 4 4 4,45 8 A 7.0 1.2-2,2
2b?l trens| H | 0 A | 2,95 3.30]| 12 11 5 3.87 25 ~7.0 0.8-2.5
2¢ cis nIu o] 81-83 A 3.59 2,94 10 & 2 4,50 8 3.00 0.8-2.5
2d trans OIW 0 76-77 A 3.15 mU 3.85 24 3. 00 0.8«2.5
W"“" Fooooonom nnaﬂL -2 ~3 R-2 -2 -R-F_f B-F-F 3§} n“"un"nnn“nnnnwjuunnnnnn E3-2-3-1-%-3-3-3-f-B-3-§ -+ 13-} {-1-J-}-§-} PO E R o OE Ao TN aEEEEET TSR aRRRSOR S
mmm cis H S| 144-146 c 3.50 3.10 12 5 3 4,50 8 ~- 8.8 1.5+3.5
IHn trans H S 1 260-262 c 3,55 2.90 14 12 [ 3.85 21 ~ 8.7 1.5-3.3
mmo cis OIM S 69-70 D 3,61 3.05 14 6 2 4,50 10 3,45 l.2-2.3
2h%l trens OIw S} 157-159 D ~ 3,35 ~ 3.9 24 3.45 0,8-2.5
u"“.l HoSo=og HH““L_ﬂuun ﬂﬂﬂﬂﬂﬂ"ﬂ.ﬂn.ﬂﬂ“J EE R LR P b b 2t 23 Rl 3 2-F-1-3 F-F-%-3-%-%-F- 3 -3-F 3-3 R F P f 3 3 3-3 7-3-% P 3-1-RF-F-R-D- R -F-1-3 0 E-R R B F R TR EI T RT I I R-L-Y FI X %1
42% cis H|o Al 422 a11| 12 2,5 2.5 3,65 10 ~7.2 1.2-2.2
mww trans H o} A 3.90 4,17 10.5 11.5 4 2,98 21 ~ 7.1 0.8+2.3
4c cis OIM O Uvmasumo B 4,39 4,11 10 10 4.5 3.30 L. 25 X.00 1.0-2.0
Ad trans| CH Of bp l40] B 3,90 4,10 10 10 5 s 3,0 ~ 25 2.98 1,0-2,4
= 3 2mm

vam_)z + mmzu\m. Cip {(in KBr): No band in the region

mu_.,oum_..,unn m:nouaonﬂonoou»nmw: mn:auuau c<coool.uo.,.
1800-1600 nanp. The highest frequency of the NCSO group is at 1550 (Ze), 1560 (2f) or 1510 et {2g9.h). 4 C=0: 2a
1685, 2b 1685, 2¢ 1680, 2d 1670, 4a 1690, 4b 1685, 4c 1665, 4d 1680 cn~l, YFrom the AB part of the ABMX multiplet.

®Half~band width of the X signel, ._“ma.oma signal, mocn-.u.mvucn nultiplet of the cyclohexyl protons 5, 7, 8, 9, 10,
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2,3.8 Tn1e means that the N~ (or 0-) ingide form is

investigated by us earlier,
predominant, In accordance with this, the gﬁﬂ and ggm'coupling constants show

the dieguatorial and eguatorial-sxial mutuval positions of the AM and BM proton

pairs, respectively, in relation to the hetero ring: this is possible if the

compound has N- {or O0=) inside conformation.

In contrast to the above, in the cese of the N-methyl cis derivative

(4c), the width of the H, signal is eimilar to that in the trans derivatives

X
(~ 25 Hz)y on the other ;and, the chemicel shift is somewhat higher then for the
corresponding trang leomer, but lower by 0,35 ppm then for the cis isomer 4s
having N-inside conformation. All these facts show that the N-outside conformer
is predominant in 4c, 1.e. when the N-CHy group is directly bonded to the cyclo-
hexane ring., In eccordance, the spectrum of 4c indicetes the diaxisl and

sguatorial-axiel nature of the AM and of the BM interactions, respsctively.
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