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ELECTRON IMPACT MASS SPECTROMETRY OF SUBSTITUTED 3,4,5,6-TETRAHYDRO-1,4-0XAZIN~2-ONE
DERIVATIVES
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Abstract - The electron impact mass spectrometry of a serles of novel and blclogically
active substituted 3,%,5,6-tetrahydro-1,4-oxazin-2-one derivatives is described, The masa
speciral fragmentation pattern of spiro[3,%,5,6-tetrahydre-1,4-oxasin-2-one-6,2'-tricye-
10[3.3.!..13 ’7]deca.ne] (g), a novel adamantanhe-spiroc-heterocyclic system has also been
investigated, The fragmentation pattern of all compounds studled was found to be heavily
influenced hy the nature of thelr substituents,

Recently, we have reported the synthesls of a novel adamantane-spiro-heterccyclic system, the spi-
T0[ 3,4, 5,6- tetrahydro-1,4-oxazin-2-one-6,2'~tricyclol 3.3.1.17* " )decane] (1 and 2) 1. When tested in
the carrageenin-induced rat paw edema assay compound 1 showed anti-inflammatory activity. In addition,
a serles of novel substituted 3,%4,5,6-tetrahydro-1,4%oxazin-2-one derivatives (}-2) were also prepa-
red and tested for blological activity °, A number of them were found to exert s moderate to marked
activity agalnst Nelsseria gonorrhoeae. The electron impact mass spectrometry of derivatives 1.9
{Table 1) was also investigated. The fragmentation pattern was found to be heavily influenced ty the
nature of the substituents on the 1,4-oxazine ring, thus allowing for their structural characteriza-
tion by electron impact mass spectrometry. The mass spectral behavior of the title i,4-oxazine deri-~
vatlves not hitherto described in the literature is discussed 1n this communication,
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Table 1, Substituted 3,4,5,6-Tetrahydro-1,4-oxazin-2-one Derivatives {3-%)

R H
R N +CHCO:CH,
R:iJs , 2
R (o] o
Compa R R° 80 R MW Compd R S S M
3 H H H H 171 z CH K H H 199
& H H H CH, 185 8 CeliCH, H H 261
5 H H H CH,0H 201 9 CH, H H CeH 261
[ CH, CH; H H 159
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The mass spectral fragmentation data for compounds 1 and 3-9 are presented in Table 2,

Table 2, Relative Intensity(RI) of F entation Ions of Substituted 3,%,5,5~-Tetrahydro-!, 4—oxasin-
2-one Derivatives

Compounda
1 3 4 5 6 1 8 98

Suggested 4 Z Z 2 4 ] % 2
Ton Structure Maas loss IT;'IL(%) RI(%) RI(%) %(%) RI{%) RI(%) RI{%) BI{%)}

R NG 0.C
.. R CHCO,CH, 291 171 185 =200 1 1 261 261
L“_RsiI - 39‘@1‘0%'?3‘%3"%%76_7

RV T07°0

3

R\ _H, RN 1 141 1 141 169 169 231 2
A 2/c=r~l-<|:=t‘:Hc°z'=H3 S0 %1 10 z2z2 27 "9 = 10

R €=0 R

R\ H, . Ry 13 113 M3 113 1 1 209% 12
B C=N-C=CHCO,CH,  €=0,C0 5 —32 -::% ‘E% 0o “Eg

o/ R/

R (200)

R’ H:\ CH=C=0 5

R’ -OCH 260 140 154 170 168 168 230 230
< R’;[I ’ g8 75 A 5 23 v 3

R' 0 o

R N c=c=0

R T H.- 259 139 153 169 167° 167 2
e S LT e mpgg e s

R O

H!-
R /NICHCOZCH:,
E ; R* 0 1 184 200 184 170 1 246
L L, oo g

H
R Spen=e=0 2 12 152 12 1B o
R R 4 214
B I R',-R,-OCH, - 1 160 100 ‘% -
o

F 15z 168
L 2 3
R 0
Ry
{+4
RI-C=N-C=C—CO,CH, ‘R'2H.CO, c=0 110 110 110 110° 2k 110 110 110
L2 T ‘COR“,C - 78 18 100 1 B 3 <1
RY n ]
H C=N-C=C-H Ry
= €¢=0,C0,-CH 8 8 126 126 188 112
S S iy : 2 2 REBES %2
R W
J c=N-C=cH H - €O, s % 2t 2 g s o et
- ] = 3 2 3 5 1T 10 3 13

cont'd on the next page
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Table 2 - cont'd
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2 5ee discusslon in text) b The RI of compound 6 ls not consistant with the corresponding RI values
of other derivatives from its group; ° An alternative fragmentation such as the one depicted in (i}

may also explain the higher abundance (100%) of this lon:

)

H

(L)evens “HY

HOH,C~~ 0% 0

H
NI 2CHECO,CH,

— i

H+
HI/N—C=CH

HOH,C” X0
nfz 112 (10%)

4 Tons <n/s B0 over-resolved; © This ion is M-CH N,
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The fragmentation pattern of derivative 2 is presented in Scheme B,

While, in general, the mass spectral fragwentatlon of the substltuted i,4-oxagines 3-9 followed pat-
terns established by the type of substituents B, R%, B> and R', 1t was the nature of R’ and R that

proved to be of significant importance, Thus, based on the stability of the ketone fragment R3R‘+C=0,

the breaking of the C(5)-C(6) tond of the 1,4-oxaszine ring (to generate lons A and B) resulted in the

formation of three diatinctive families of fragment B (Groups 1, 2 and 3 in Scheme 1),

Scheme 1
H R’
R’ % \
RV NLgCHCOCH, _ ‘e=p RA R
R R‘/ \ H, -Cco \H
R o R Z/C=N—(|:=CHCO,CHJ —_— 2/<:=N=-=c—<:Hcoz::r-|3
J o]
R R C=0 R
Ion A Ien B
Compd mnfz  RI(%) Compd m/z  RI(%)
1 1 &l 2 5 T3]
E 14 10 4 113 l&9:| Group 1
L o 22 5 113 47
2 fg; 2 6 11 19
5 7z 141 10| Group 2
% 169 8 f o;
8 23 - £ -
g2 155 100 127 83
E 113 100) o 3

As seen from Scheme 1, the relative intensity (RI) of fons A and B of compounds § and ? was more or
less equivalent to that of compound 3, whereas the corresponding values for derivative 8 were domi-
nated by the presence of bengyl group at C{5). In the latter case, the influence provided by the ben-
#¥l moiety became apparent since the fragmentation of the molecule led to ion with an m/z 201 (as
its version of ion B):

H, - -2H . H
@CHZ— CH=N-1|:=CHcozc:-|, zeo, = QCH—CH=N L €=C-CO,CH,

C=0

Ton A n/z 201 (6%)

Compounds 3-5 {referred in Scheme 1 as Croup 1) have hydrogens as R1 and R2 and are distinguished

from each other at R . The observed difference between their mass spectral behavior and that of the
other iwWo groups is most evident from the nature of lon C and its relative intensity (RI):

H
1 +
R“zi X\ CH=C=0
R® I
R 0 o]

Ton ¢ (m-ocu_)*
Compd m/z  RI(%)

E 140 75
4 15 71] Group 1
3 1w 64
[ 168 23
_g 168 17| Group 2
B 230 6

230 3
P g e
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For an unapparent reason all the derivatives from Group 1 also formed a strong (H—OGHB-H)+' ion,
while none of the compounds from Groups 2 and 3 did:

H,.
Rlzv N pC=c=0
R/ 0770

Ion D (ﬂ-om{3-n)*'
Compd m/z RI(X)

E 139 100
+ 153 60] Group 1
5 189 33
6 167 4

It should be noted that of all of the remaining derivatives, only compound § showed some presence of
ion D, suggesting that the obeerved loss of H' must have originated from either R3, the secondary
nitrogen, or hydrogen from the C{3} chain.

Overall, the fragmentatlon pattern of compounds from Group 2 indicated the preferentlal less of sub-
stituent RB, followed Ly a loss of cu30' and H' as seen in Scheme 2, None of the other compounds
formed any significant amount of either lon E or ion F, Ion G, a major fragment in the mass spectra
of Group 2 derivatives is probably derived from ion E as a conseguence of a ring cleavage.

Scheme 2 ;R‘
i
c - = '
;E I“ II R e
[
4 itt
R C—-CO,CH,
Ion E (g-n ) Ton F (M-R -R3-OC]-I Ion g Ion G
Compd m/®& Ri(%) Compd m/z RI{% Compd m/z RI{%)
& 1% B1 & 152 100 & 12 W1
7 17 78 % 138 100 7 1o 41
B 170 100 g8 18 91 8 1o 31

The major fragmentation ions of Group 3 compounds have already been defined as lons 4 and B {Schene
1), Furthemore, in the mass spectrum of compound 9, a major ion is present at m/z 112, Most likely
it 1s formed ty a simple ring clesure following the loss of (O and CH_ "1

3
Rt H 1
\_ H, -co, R
c=NC= ¢- cmCH/ _ C=NtC=c—H
RZ/ =CH;y 1/ | |
fc-_o 6 R 0—C=0
Ion A Ion H (9, n/= 112, 52%)

It is alasc possitle that ion H may loose CO, to generate ion J (Tatle 2}, 4 loss of co,, from M o
furnish ion X is seen to some extent in all but compound 9, and is most prevalent within the deriva-
tives of Group 1. Ion L may be derived from lon X by way of cleaving the olefin Rlﬁ (FCRBR“‘ (Sche-

ne 3).
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Schene

A 1 3
. H H R R\ /R
R N 1 H 2 | c=¢
Q? N C~CO,CH, Ri—C—N= C=CHCO,CH, R,/ \R*
o —_— 1 B . HN=c=cHCOCH,
R* {o>No R R
Ton X (¥-00,)"" Ton L (4, /s 99, 48%)

(&, n/s 141, 22%)

Although it was more promounced in cempounds 4 and 5 (Croup 1), the mass spectra of all derivatives
with a hydrogen at C(6) (with the exceptlon of B) showed an lon at m/z 100, This very likely resul-
ted from a transfer of CG(6) hydrogen, or a hydrogen from one of the R substituents (Scheme 4),

Schene &
H

H.. . 8
C CHCO,CH, H-N~_,C—-c0,CH,
LH) - CH, I = H,N'=C=CHCO,CH,

HL ™o~ "0 H,c~ C~o-0 Ton X
on
& (Eo nfe 100, 64%)

Finally, there is alao the possibility that some other fragmentatlon processes {(as the ones deplcted
in Schemes 5 and 6) may account for the presence of some ions seen in the mass spectra of derivatl-
ves 1 and 3-9, resulting in mass values that overlap ions generated by different mechanisms.

Schene 5
N=
R’ b o R; CH,—C=0 —co_ R CHZ—C 2,R\ﬁ/ C=CH,
R? _R-1 J,C\R‘
" Ion ¥ (ﬂ-C.HZO) ) Ton § Ioh T
_R‘j
HQ
RAL N~ CH,
R 070
Ion R
Schems 6
/! H, - 3 2
Re %~ CH=C=0 —R' R3\ R’ -n B /R
O S T
RV o~ S0 "0 g/ \Wm¢-cH=c=0 R/ ‘W'=c-cH=C=0
Ion C Ion U Ion ¥
—R’,J—co2
3 1 3 L]
Ry /R N RNy /R
c=¢C — =<
g’ N=¢—cH=c=0 R N=C—CH=C=0
Ion W Ion X
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The mass spectral behavior of the adamantane-spiro-1,4-oxaslne derivative 1 was strongly influenced
by the presence of the adamantane ring system. The latter, being attached in a spiro fashion to the
1,4-0xazine ring imparted greater stability on the entire molecule, which in turn, was reflected in
the fragmentation pattern, Thus, of all 1,4-oxasine derivatives studied, compound 1 was the only one
showing in its mass spectrum an M-29 fragment, which by high resoclution mass spectrometry was attri-
uted to the loss of GHZ=NH. The fragmentatlon pattern of derivative 1 is presented in Scheme 7.

Scheme
(iHCO-‘»(:H3 .
& . 0-c-c=C—€=0
w N -~H, Il
/C—O —— 0
0 -CHO-
(u-29)"
/s 262 (9%) n/e 230 (9%)
Also present in the mass spectrum of compound 1 were the following fragments:
n/s 107 (3.1%) n/z 92 (3% n/z 79 (5%
»/% 106 gu% »/s 91 {5%3 n/s 77 (3%;
/s 105 (7% CH
6H 2z *
n/s 151 (7.2%) n/s 148 (21%) w/e 133 (3%)

Lacking an exomethylene double bond at C{3), the spirc derivative 2 displayed a diatinet fragmenta-
tion pattern (Scheme 8), The ester slde chaln acted as an effective leaving group, while the adaman-
tane portion of the melecule provided stabllity for the vast majority of fragmentation loms.

Scheme 8
H
Nz H
CH,CO,CH,
—-CH,0- -
n/z 262 (6%) OIO 902 e g (30)
N
+.
B afe 293 () cu'ﬁ*=cucu2<‘:locu,
- CH,0CCH,
Il n/z 248 (8%)
-co LH NH
H 2
CHJ‘]ECH (H transfer) I -COo »
! E I:o ° 0
n/s 176 (28%) n/s 220 (5%) n/e 192 (%)
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Other fragmentation lons of importance for compound 2 are depicted in Scheme 93 the majority of them

6
are typical for the adamantane ring system > N

Scheme
H + : éH!
C=NH Q
n/s 162 (5%) n/e 148 (100%)
|
) l ' b *  —E&H=CH,,- 2H- '
—————— or -
/5 .
e m/z 148 (100%) —C;H,, n/s 119 (13%)

- _Q -R

& o oy

a/z 92 (28%) n/s 106 (20%) n/z 105 (18%)

l_ -

or
n/z 91 (19%)

Curiously enough there was no major ion at m/z 151 (lon ¥) or /s 150,

Ion ¥ (m/s 151, 3%)

One reason that may account for the very low amount of ion ¥ (at only 3%) is that the initlal char-
ge in ﬁh ls centered on the nitrogen atom (Scheme 8). The only fragmentatlon ions present in the
mass spectrum of compound 2 that did not lnvolve the adamantane ring system were at m/s 115 and
n/s 102 {analogous to lons B and N, respectively)
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H H
e . A
CH;=N'-C — CH,CO.CH, N=CHCH.COCH,
|
A H
/s 115 (3%) n/s 102 (31%)

EXPERIMENTAL

An Extranuclear Laboratories Inc, quadrapole with an electron impact source was adjusted to give a
good match to the EPA standard spectrum of decafluorctriphenylphosphine, Samples were introduced
with a heated solids probe set 25-35° C above the melting point of each compound,and a 1,0 milliamp
lonizing current was used.

Compound 1 was alsc suhmitted to Shrader Analytlecal and Consulting laboratories Inec, {Detrolt, Mi-
chigan) for a high resolution mass spectrum.
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