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T h e S t e r e o c h e m i s t r y o f S o m e D i h y d r o - 1 , 3 - o x a z i n e D e r i v a t i v e s 

J . B. C h y l i ń s k a and T. U r b a ń s k i 

The conformations of one dihydro-1,3-benzoxazine and two dihydro-1,3-naphthoxazines 
were studied by calculat ing and measur ing their dipole moments . 

A " s e m i - c h a i r " form with a quas i -axia l position of the N-substi tuent was found to be 
most probable. 

In our e a r l i e r papers (1,2), we have reported the 
results of antitumor screening of a number of d ihydro-
1, 3-oxazine der iva t ives . 

The s tereochemistry of the dihydro - 1, 3 - oxazine 
system fused with an aromatic r ing has so far been 
left unexplored. There are, however, papers con­
cerned with the spatial s tructure of te t ra l in der ivat ives 
(3 ,4 ,5) . A s far as the e a r l i e r investigations on some 
related systems (morpholine (6), 1,3-dioxane (7), t e t ra -
hydro-1 , 3-oxazine (8,9,10) , 5-ni tro-tetrahydro - 1, 3 -
oxazine (11), and others) are concerned, it was stated 
that some r ing deformation could take place when sub­
st i tut ing one or more carbon atoms by one or more 
hetero atoms in an a l i c y c l i c compound. However, such 
substitution did not significantly effect the geometry of 
the molecule . Fur thermore , in a l l the cases examined, 
the cha i r conformation as in cyclohexane was observed. 
It might be expected, therefore, that the s t ructure of 
d ihydro-1 , 3-oxazines condensed with an aromatic r i ng 
should be reasonably close to that of te t ra l in . 

Three compounds were the subject of th is i nves t i ­
gation: I, 3, 4 - d i h y d r o - 3 - c y c l o h e x y l - 6 - m e t h y l - 2 H - l , 3 -
benzoxazine (12), II (R = C H 3 - ) , 2, 3 -d ihydro-2-methy l -
lH-naph th - [ l ,2 -e ] - l ,3 -oxaz ine (13), П (R = / > - C H 3 C 6 H 4 - ) , 

R 
I 

2,3-dihydro-2-/)-tolyl-1H-naphth[ 1,2-e] 1,3-oxazine (14). 
The conformation of d ihydro-1 , 3 - benzoxazine and 

naphthoxazine was studied with the aid of Dre id ing 
Stereomodels. Two basic " s emi - cha i r " and " s e m i -
boat" s tructures A and B , respect ively, were d i s t i n -
quished. 

S I D E V I E W 

A 

S I D E V I E W В 

Each of them can theoret ical ly exist i n two forms 
depending on the position of the substituent at the n i t r o ­
gen atom. Hence, four conformations, A , A 2 , B 1 and 
B 2 , respect ively, may be expected in d i h y d r o - 1 , 3 -
oxazines condensed with aromatic r ings in the positions 
five and s ix . 

Identical forms are possible in the instv лее of d i ­
hydro-1,3-naphthoxazines. Two of them, A 2 N and В 1 !^, 
proved to be the most probable on the basis of our 
experiments and calculat ions . 
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A 2 N B ' N 

In order to es tabl ish the actual conformation of the 
compounds under investigation, we have measured the i r 
dipole moments and compared them with the theoret ical 
values calculated for the four possible conformations. 
The vector analysis as outlined by C o r e y (15) have been 
used with cyclohexane and cyclohexene as model sub­
stances. 

The bond lengths b , c and e, and valency angles ea, 
ed, be, and cd were taken as constant values from 
the l i te ra ture (16). 

b = 1.43 Ą 
с = 1.47 Â 
e = 1.40 Â 

angle ea = ed = 120° 
angle bc = cd = 109° 2i 

Wi th regard to the bond lengths a and d and valency 
angles ab, var ious values exis t ing in the l i te ra ture (16) 
were used and enabled us to calculate the values of the 
angle at N-a tom i.e. c c . 

The assumed and calculated values are col lected in 
Table I. 

T A B L E I 

Assumed values Calcula ted values 

о О Angle Angle N 
Var ian t a A d A ab form A form В 

1. 1.40 1.50 111° 100° 32 122° 57 
2. 1.40 1.52 108° 97° 58 120° 27 
3. 1.40 1.52 114° 104° 42 124° 42 
4. 1.34 1. 52 111° 98° 53 120° 23 
5. 1.40 1.52 111° 99° 34 117° 8 

Wi th the values obtained in the variant (4) (Table I) 
the calculated out-of-plane deviations of the nitrogen 
and the carbon atoms are (+) 0.51 Â and (-) 0.43 A , 
respect ively , in the form A , and (+) 0.51 Â and (+) 
0.92 A , respect ively , in the form В . Analogously, the 
corresponding values based on the data of the variant 
(5) (Table I) are: (+) 0.52; (-) 0.40; (+) 0.52 and 
(+) 0.91 A , respect ively . 

A s can be seen, the nitrogen valency angles depart 
rather considerably from the usual values. 

In severa l compounds, however, such deviations are 
known to be even much greater (4,17). 

Consequently, we have calculated the theoret ical 
values oi the dipole moments for I, II and Ш, which 
proved to be ident ica l . 

The bond lengths and valency angles used i n our 
calculat ions were those given under (4) and (5) in Table 
I. The bond moments were taken as follows: С - О, 
0.85 D ; С - N , 0.40 D; and H - С , 0.30 D . The 
resul ts of the calculat ions are tabulated in Table II. 

T A B L E II 

Reference form 
to Table I A 1 

4. 
5. 

u / D / Calcula ted 

form 
A 2 

1.59 1.03 
1.33 1.11 

form 
B 1 

1.09 
0. 92 

form 
B 2 

1.25 
1.35 

The experimental values are presented in Table III. 

T A B L E m 

ц / D / Measured 

Compound д / D / 

I 
II 

1П 

1.04 
1.03 
1.01 

A s i t may be seen, the exper imental values fa l l 
f a i r ly c lose to those calculated for A 2 and B 1 confor­
mations. 

Atoms (1) and (10) have no hydrogen substituents. 
Subsequently they cannot influence in any way the N -
substituent (i.e. in posit ion 3) through 1, 3- interact ion. 
Th i s would support form A 2 . In form B 1 , the N - s u b -
stituent i s almost ec l ips ing the hydrogen attached to 

. — 1 о —J —О '* 
C 4 and this again supports conformation A 2 N e v e r ­
theless the poss ib i l i ty of a A 2 > B 1 ei 
should also be taken into considerat ion. 

equ i l ib r ium 

It i s hoped that further research , which is now i n 
progress , w i l l b r ing an unequivocal answer to this 
question. 

EXPERIMENTAL 

The dipole moment measurements were carried out by the heterodyne-beat 
method in a benzene soluUon at 20° with the aid of " DMOl Dipol-meter" 
(WissenschafUiche Technische Werkstatte, Weilheim). 
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