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ABSTRACT

Retro Diels-Alder mechanism is the main fragmentation
pattern of the 7-chloro Pyrano oxasine (2),7-morpholino
pyrano oxasine (3),5-morpholino carbonyl-4-oxo-3-substituted
phenyl-2-thio-1-3-oxagine-6-ylacetomorpholide (4) and ethyl-
6-ethoxy carbonyl methyl-4-oxo-3-(substituted phenyl)-2-thio-
2H-1, 3-oxazine-5-carboxylate (5). Purther fragmentation

routes were also discussed.

* Author to whom correspondence should be addreased.
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INTRODUCTION

Much effort has been devoted to the synthesie and bio-
chemical properties of 1.3-oxazineal. i.e. oxazinomycin is an
untibiotica, while some of the 1,3-oxazines are suggested as
antitumer compounda.3 T-chloropyrano-1,3-oxazines were obtained

from the reaction of malonyl chloride with nitriles"’, thiocyan-

5 6

ates and ilothioeyanateJ. The structures of the

, isocyanates
above products were confirmed by chemical degradation, I.R,lﬁ NMR
and some carbone-13 NMR apectroscopye. However, no or very little
information is available about the fragmentation pattern of the

above prepared compounds.

7-chloro-2-alkyl (or aryl)- mercapto-4,5-dioxo [3,4-e] -1,
3-oxazine(1l,x=H) and its 8-bromo-analogue (1,x=Br) showed the

loss of SR group, then carbon dioxide mlecu199’1°

under elec-
tron impact ionization. The carbon dioxide molecule was ejected
unexpectedly from the oxazine ring but not from the pyrone ring.
Such fragmentation occurs only through rearrangement as a
result of interaction between remote functional groups. The
mechanism was proved by labelling compound (1) (x = H, R = CHj)
with enriched C-13 at C-2, Furthermore, compound (1) fragmented
by Retro Diels-Alder mechanism!} 10sing RSCN molecule (scheme

1).

In this paper we are reporting the possible fragmenta-
tion pattern of the iso-analogue 7-chloro-3,4-dihydro-4,5-dioxo-
3-aryl-2-thio-2H,5H-pyrano [3,4-e] -1,3-oxazine (2).

Purthermore the fragmentation patterns of the reaction
products (3) and (4) in addition to the alcohol reaction pro-

ducts (5) (scheme 2) were also discussed.
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a, x=H; b, x= F; ¢, x= CL

Scheme (3)

RESULTS AND DISCUSSION

The electron impact (70-ev) mass spectral values of
compounds (2 - 5) are summarized in Table (1) and shown in
schemes (3 -~ 6). The structures depicted in all of the frag-
mentation schemes are based on the chemically reasonable

predictions of the observed spectral data.

The 7-chloro pyrano oxazine (2) resulted in a simple
fragmentation pattern under electron impact ionization. The
most important fragmentation route was the Retro Diels-Alder

reaction11 which involves elimination of the most stable

isothiocyenate ion A (Base Peak) (Scheme 3), but the remaining

part of the molecule (C) did not show an ion in the mass
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spectrum, possibly due to it's thermal instability. The minor

fragmentation route was the loss of isocyanate ion (B), and

the remaining part of the molecule (D) did not show a notic-

able ion in the mass spectrum also due to it's thermal insta-

bility.,

Replacing the 7-chloro atom of compound (2) by morpholine

Yielded compound (3) (Scheme 2)., The latter is fragmented in a

similar manner as compound (2) (Scheme 4), But the ion (C) here

is the moat stable ion in the spectrum (Base Peak) ae shown in

Table (1). The stability of the ion (C) could be attributed to
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the resonance incorporation of the nitrogen lone pair into the

pyrone ring. This ion (C) loses 0302 molecule to afford the

fragment (E).

Compound (4) which resulted from the reaction of compound

(2) with morpholine in 1:3 molar ratio (Scheme 2) is fragmented
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in a similar manner as do compounds (2) and (3), through the

loss of isothiocyanate and isocyanate ion (A and B respectively)

(Scheme 5). The remaining parts (C) and (D) did not show

ions in the spectra of (4), as was the case with compound (2).
Purthermore, compound (4) also loses morpholine moiety to
give the ion (F) which in turn loses isocyanate fragment y
sulting to the ion (G).

It was worth noting that the molecular ion of (4)
generates N-carbonyl morpholine ion (H) by losing the
(I), which did not show an ion in the mass spectrum duc

its relative instability.

The fragmentationpattern of compound (5) (scheme 6) was
similar to those of compounds (2 - 4), since it involves the
loss of both isothiocyanate and isocysnate ions (A and B
respectively). On the other hand, the part (C) did not show
an ion, while the part (D) showed an ion with a reasonable

intensity in the spectrum.

Moreover, the molecular ion itself loses ethoxy radical
to afford the ion (J), which then undergoes Retro Diels-Alder
forming the ion (X).

EXPERIMENTAL

Compounds (2) were prepared from the reaction of =
mixture of malonyl chloride (40 mmol) and aryl isothiocyanate
(20 mmol) with exclusion of moisture. The mixture was slowly

heated to 100 °C, and kept at that temperature until solidi-



04:02 30 January 2011

Downl oaded At:

850 AL-RAWI AND MAHMOOD
.+
cH3CH2 0 O\f S_‘
S — » O:(N
cHBCHzc
° o x

/ M’
| e
H3CH0 o] al
CH3CH \o/:f +X@Nc_s| \ v
% ]

CHCHO0 — "¢
0
CH3C H0 0
c A o | <
/ CHacHO ¥
Ly 3 D
c H3CH20
O] e x{Opaeo |
CH‘CH10\| S

rcri,c Ha0'

D B

A

+

(o] o] HJC Hzo o] Ys

OYS

(o]
CH3C H0 l\(" or N
SICHEEAACH

+

X 0
or
CH3CH o\::\t I
3t72 c &7

e, x=PF; b, x=CL

Scheme (6)



851

MASS SPECTROMETRY STUDY

¢

‘0L =Z/w ‘qp ‘98 = Z/w ‘ep {16 = Z/w'DOg 103 Aead “dsmwgx
(TT)EBT (8)esE (2)vve (LT)EST (00T)691 (9)L6¢ s
(0T)E8T (2)9¢e (IT)¥¥e (26)LET (0OT)EST (L) TIBE Bg
(96)VTT (£€)ove (S) €6€ (YE)EST  (6)69T  (6) 6LF =+a¥
(SV)VTT (v2)ove (ST)6SE (L)BTT  (€)SET  (92)s¥y  x®y
(6)6sT (92)€e2 (LT)EST (2LX%9T (3) 26€ xof
(12)6sT (ooT)€22 (E)LET (09IEST (€T) 9.LE e
(9T)esT (ootT)€22  (2)6TT (&¥)SET (6T) 8&¢E L%
(22)EST (00T)69T (TT) The o2
(62)LET (0OT)EST (TT) S2€ Q2
(L)6TT (00T)SET (E£T) LOE B2
(%)x (%) ¢ (%)H (%) D (%) (%) & (%) a (%) 0 (%)e (%) v (%) W

*¢ - ¢ spunodwoo Jo wIjoeds ssww Ae-~Q) oYl ur sjyvod Jof®m :1 °9T1q8l

1102 Alenuer 0g ZO:¥0 @I Papeo |uwog



04:02 30 January 2011

Downl oaded At:

852 AL-RAWI AND MAHMOOD

fication occurred and HCL gas evolusion ceased. The reaction
product was kept overnight at room temperature, triturated
with cold dry ether and recrystallized from dry toluene-
charcoal (2 a and 2b) or from dry CCL4-charcoal (2¢) afforded
7-chloro-3,4-dihydro-4,5~-dioxo-3-(substituted phenyl )-2-thio-
°H,5B-pyrano [3,4-e] -1,3-oxazines 2(a -~ c). m.p 200 - 208°C
(decomp. ), 178°C (decomp.), 174 °C (decomp.) respectively.

Compounds 3(a -~ ¢) were prepared from the reaction of
2(a - ¢) (1 mmol) in dry chloroform (20 ml) with morpholine
(2 mmol) in ary chloroform (5 ml) which was added dropwise.
The mixture was washed with water, dried with caCI.z, and the
chloroform solution evaporated under reduced pressure. The
residue was recrystallized from dry Toluene-charcoal (3a and
3b) or dry acetone (3c) to give 3,4-dihydro-7-morpholino-4,5-
dioxo-3- (substituted aryl)-2-thio-2H,5H-pyrano [3,4-9] -1, 3~
oxagzines 3 (a - c¢). m.p. 268% (decomp.), 192 °C (decomp.),
215 °c (decomp.) respectively.

Compounds 4 (& - ¢) were prepared as followa:

A solution of morpholine (6 mmol) in dry chloroform (5 ml)
wag added to a cold stirred solution of compounds 2 (a-c)
(2 mmol) in dry chloroform (50 ml). The mixture was refluxed
for 1 hr. with exclusion of moisture, cooled, washed with
water, dried (CaCLz), and the chloroform solution evaporated
under reduced pressure. The ofly residue was treated with dry
ether and recrystallized from dry toluene to give S5-morpholino
carbonyl-4-oxo-3-(substituted aryl)-2-thio-1,3-oxazine-6-
ylacetomorpholide (4a, m.p. 183 °C decompose; 4b, m.p. 183 °C
decompose; 4c¢ m.p. 196 ¢ decompose) . Synthesis of compounds
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5(a,b) was as follows: (10 ml) of absolute ethanol was added

to (3 mol) of compounds 2(b,c). The mixture was refluxed for
15 min,, diluted with (30 ml) dry ether, filtered through
charcoal, and cooled. The solid that separated was recrystal-
1ized from 1ight petroleum (°80 - °100) 5a (m.p. 116 - 118 °C)
or from dry ether 5b (m.p. 142 - 145 °C) of ethyl-6-etboxy
carbonyl methyl-4-oxo-3-(substituted phenyl)-2-thio-2H~-1,3-
oxazine-5-carboxylate 5 (a and b), The structures of the above
compounds (1 - 5) were proved from their elemental microanaly-
sis, i.r., IH and 130 n.m,r, gpectra which are reported else-

where7.

Mass spectra for compounds (1 - S5) were obtained by
Alfred-Bernherdt, Fritz-Pregl, Strabe 24, 5270 Gummbach 1
Elbach, West Germany using SM IB Mass spectrometer with data
system SS 100 VARIAN MAT, 70 ev electron energy, 1000 mass
resolution, 190 %¢ 1 on source temperature and direct inlet

system wes used for all samples.
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