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MASS SPECTROMETRY STUDY OF 7-CHIBRO-3, 
4-DIHYDRO-4,5-DIOXO-3-SUBSTITUTED bRYL-2-THIO- 
2E, SH-PyaAaO b,4-e]  -1,3-0XAZIIpE, THEIR 
YORPHOLINE AKD AICOHOL RBACTIOB PRODUCTS 
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Onivereity of Yosul, 
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ABSTRACT 

Betro Diela-Alder 8eohanla is' the lpah frsg.entation 

pattern of the 7-ohloro mano orrsine (2),740rpholino 

pP-0 omSin0 (3),5-.OrphOlbO -bowl-4-0x0-3-8~brtitut.d 

phelyl-2-thIo-1-3-0~~~ine-6-jlacetom0rpholide (4 )  and othyl- 

6-.tho4 earbonJl .et41-4-0XO-3-(8ub8titUted pbewl)-2-thiO- 

2H-1,3-o~cin0-54rrbo~late ( 5 ) .  Further freipentation 

router were alao dimou8aed. 

* Author to  whom oorreapondence ehould be addreeeed. 
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844 AL-RAW1 AND MAHMOOD 

IBTRODUCTIOB 

Much effort h a m  been devoted to the eyntheeie and bio- 
1 chemical properties of 1,3-ozasinee , 1.e. oraeinoaycin ie an 

antibiotic2, while aome of the 1,3-oracinee a r e  suggested ae 

antitumer  compound^.^ 7-chloropyrano-l,3-oxatinee were obtained 

from the reaction of malonyl chloride with nitrilee4, thiocyan- 
ate8 5 , ieocyanatee6 and isothioc~anatee~. The etructuree of the 

above producte were confirmed by chemical degradation, I.R,lH rJmac 

and some carbone-13 NNR epemtroecopy . However, no or very little 
inforantion ie available about the f w e n t a t i o n  pattern of the 

above prepared colapounde. 

8 

'1-c~oro-2-a~ryl (or -1)- mercapto-4,5-dioxo c3,4-e] -1, 

3-oxarine(l,x-H) and its 8-bromo-analogue (1,xrBr) showed the 

loee of  SR group, then carbon dioxide ~ o l e c u l e ~ * ~ ~  under elec- 

tron impact ionizatim. The carbon dioxide molecule was ejected 

unexpeotedly from the oxazine ring but not from the pyrone ring. 

Such frsmentation occure only through rearrangement ae a 

reault of interaotion between remote functional groupe. The 

mechanism was proved by labelling compound (1) (x I H, R =Cg) 
with enriched C-13 at C-2. Furthermore, compound (1) fragmted 

by Retro Diels-Alder aaechanid' losing 

1). 

RSCN molecule (scheme 

In this paper we are repcrting the poeelble fragnrenta- 

tion pattern of the ieo-analogue 7-chlor0-3~4-dihydro-4,5-dioxo- 

3-aryl-2-thio- 2H , 5H-pyrano [3 , 4- e 3 - 1.3- oxazine ( 2 

Furthermore the fra@entation patterns of the reaction 

products (3) and (4) in addition to the alcohol reaction pro- 
ducts (5) (scheme 2) were also diecueeed. 
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MASS SPECTROMETRY STUDY 04 5 

X 

+ R S  
clf"JR X 1' __t c'xy' 

CI  $": + RSCN clb 0 + 
0 0 N 
0 0  

c l  ' 

C =N +COz 

0 

X H, Br 
R = CH3, C%CL, CH2CH3, CA2Ph 

Scheme (1) 

n. 0 0 IUJ." 

a,x = H; b, x = F; c,  x = CL 
Scheme ( 2 )  
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AL-RAW1 AND MAHMOOD 

J 
.+ A C 

a, x = H; b, x P F; c, x= CL 

RESULTS bRD DISCUSSION 

The  electron impact (70-ev) m a s s  spectral values of 

compounds (2  - 5 )  a r e  summarized in Table (1) and shown i n  

schemes (3 - 6 ) .  The etructures depicted i n  a l l  of the frag- 

mentation schemes are based on the chemically reasonable 

predictions o f  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 Diele-Alder 

reaction" which involves elimination of the most etable 

ieothiocyanate ion A (Base Peak) (Scheme 31, but the remaining 

part of the molecule (C )  d i d  not show en ion i n  the mass 
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PUSS SPECTROMETRY STUDY 047 

i m 

l o o  

D E 

a ,  x .I 8; b, x = F; C ,  x .I CL 

epectram, poeeibly due to  it’s thermal inetabil i ty.  The minor 

fragmentation route m e  the loee of isocyanate ion (B), and 

the remaining par t  of the molecule (D) d i d  not ehow a notic- 

able ion i n  the m e 8  apectrum aleo due t o  i t ’ e  thermal insta- 

b i l i ty .  

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

yielded compound (3) (Scheme 2). The l a t t e r  i e  fragmented i n  a 

similar manner ae compound (2) (Scheme 4). But the ion (C) here 

i e  the moat rrtable ion i n  the epectrum (Baee Peak) ae ehom i n  

Table (1). The e tab i l i ty  of the ion (C) could be at t r ibuted t o  
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AL-RAW1 AND MAHMOOD 

1 
a ,  x = B; b, x = CL 

Scheme ( 5 )  

the resonance incorporation of the nitrogen lone pair into the 

pyrone ring. This ion  ( C )  loeee C302 molecule to  afford the 

fragment (E). 

Compound ( 4 )  which resulted from the reaction of  compound 

( 2 )  with morpholine i n  1:3 molar ratio (Scheme 2) i s  fragmented 
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MASS SPECTROMETRY STUDY 049 

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). 

Furthermore, compound (4) a l s o  loses morpholine moiety to 

give the ion (F) which in turn loses isocyanate fragment J 

sulting to the ion (GI. 

It was worth noting that the molecular ion of (4) 

generates 8-carbonyl morpholine ion (HI by l o s i n g  the 

(I), which did not show an ion in the mass spectrum dut 

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 isocyanate ions (A and B 

respectively). On the other band, 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 Diela-Alder 

forming the ion (K). 

EXPERIMENTAL 

Compounds (2) were prepared from the reaction of a 

mixture of malonyl chloride (40 m o l )  and aryl isothiocyanate 

(20 mol) with exclusion of moisture. The mixture was slowly 

heated to 100 OC, and kept at that temperature until solidi- 
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a 50 AL-RAW1 AND MAHMOOD 

- x  @co \ i 
M+ 

A/ .& 

9 S 

c P3C HLO 

C H l C W  

D 

- C H I C  n,d I 

a ,  x = F; b, x = CL 

Scheme (6) 
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a52 AL-RAW1 AND MAHMOOD 

f i c a t i o n  occurred and HCL gas evolueion ceaeed. The r e a c t i o n  

product m e  kept overnight a t  room temperature,  t r i t u r a t e d  

w i t h  cold d r y  ether and r e c r y e t a l l i z e d  from dry  toluene- 

charcoal  ( 2  a and 2b) or from d r y  CCL4-charcoal (2c)  a f forded  

7-chloro-3,4-dihydro-4,5-dioxo-3-(8ubet~tuted phenyl 1-2-thio- 

=,5H-pyrano [3,4-e] -1,3-oxazinee 2(a  - c). mop 200 - 208OC 

(decamp. 1, 178OC (decomp.) , 174 OC (decomp. respec t ive ly .  

Compormda 3(a - c) were prepared from the r e a c t i o n  of 

2(a - c )  (1 mnol) i n  dry chloroform (20 m l )  with morpholine 

(2 -01) i n  d r y  chloroform ( 5  m l )  which wae added dropwiae. 

The mixture  was washed with water, dried w i t h  C a C 5 ,  and the 

c h i o r o r o m  s o l u t i o n  evaporated under reduced pre~eure. .The 

ree idue  ma r e c r y s t a l l i z e d  from dry Toluene-charcoal (3a and 

3b) or d r y  acetone (30) t o  g i v e  3,4-dihydro-7-morpholino-4,5- 

dioxo-3- ( s u b s t i t u t e d  aryl)-2-thio-2H,5H-pyrano [3,4-e] -1,3- 

oxazinee 3 (a - c). mop. 268% (decomp.), 192 OC (decomp.), 

215 OC ( decomp. r e s p e c t  i v e l ~ .  

Compounds 4 (a - c) were prepared ae followe: 

A e o l u t i o n  of morpholine (6 mraol) in dry chloroform ( 5  m l )  

=E added t o  a cold e t i r red e o l u t i o n  of compounde 2 (a-c) 

(2 mmol) i n  d r y  a h l o r o r o m  (50 m l ) .  The mixture wae re f luxed  

f o r  1 hr. w i t h  e x c l w i o n  of  moieture, cooled, waded w i t h  

water,  d r i e d  (CaC%), and the chloroform s o l u t i o n  evaporated 

under reduced preelimre. 

ether and r e c r g a t a l l i z e d  f r o m  dry to luene  t o  give 5-morpholino 

carbonyld-oro-3-(eubetituted aryl)-2-thio-l,3-oxazine-6- 

y l a c e t a o r p h o l i d e  (4a, m.p. 183 OC decompose; 4b, mop. 183 OC 

decompoee; 4c mop. 196 OC decomporre). ~yntheeie of compounde 

'Rm ow residue wae treated with d r y  
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MSS SPECTROMETRY STUDY 853 

5(a,b) wae as followe: (10 rl) of absolute ethanol me added 

t o  ( 3  m o l l  of compounds 2(b,c). Th6 mixture m e  r e f l a x e d  for 

15 .in., dilated with (30 al) d r y  ether, f i l t e r e d  through 

charcoal, and cooled. The nolid that eeparated wae recryetal- 

l ized from l i g h t  petroleum ('80 - olOO) 5a (m.p. 116 - 118 OC) 

or f r o m  dry ether 5b (m.p* 142 - 145 OC) of ethyl-6-ethoxg 

carbonyl met~l-4-oxo-3-(substituted phenyl)-2-thio-2H-1,3- 

oxazine-5-carboxylate 5 (a and b). The etrrrctures of the above 

compounds (1 - 5) were proved from t h e i r  elemental microanaly- 

s i a ,  i.r., 'H and 13C n.m,r. spectra which are reported else- 

where . 7 

Mass spectra for compounde (1 - 5) were obtained by 

Alfred-Bernhardt, F'ritz-Pregl, Strabe 24, 5270 Gummbach 1 

Blbach, Weet Gerswrny using SM IB Mass spectrometer with data 

system SS 100 VARIAN MAT. 70 ev electron energy, 1000 mass 

resolution, 190 OC ion source temperature and d i rec t  i n l e t  

system was used r o r  a l l  samples. 
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