et
b

n A ‘MASb SPECTRAL ‘STUDY OF
2-PYR1MID0M3S5&ND 2-PYRIMIDTHIONES

-

Eva Maria Kazdan-

'

A.Thesis ;'

o in
. * ‘

The Department
., of

Chemnistry

Presented 1n Pantial Fulfillment Qf the Requtrements
. for the .degree of Mester of Science at.
oncordia University
Montreal, Quebec, Canada




Y ~

EERINPIPE g

o L ACKNOWLEDGEMENTS
M

> ' - ‘.,
’ "+ T would 1ike to’ expx:ess my sincere gf'atit::de
- ‘ :i:o Dr. 0.S, Tee for initiating this project and for the
. helfp; guldance and ex;ceuragemeht necessary to ;eohplete -
the study, - ‘ < S
. ' I feel greatly 1ndebted to Df. R.T.B. Rye for the
spectra and for the determination of some metastable
transitions. Also his instruiyions, valuable comments and
kindness throughout the course of this work was highly . ’

appreciated. - ) & . ‘ f i
ﬁ I am also happy to acknowledge Dr. T.J. Adley's . g ,‘

understanding, discussions and help in dbtaining seme of .+
the spectra. ) - '_
. Further I wish to thank Dr. JL. Holmes for =~ ' . .

access to the MS-902 S mass spectrometer at the University

of Ottawa and to Dr. A S, Blair for the technical assistance - = -

-in the high resolution mass measurements. v

>
)




" ABSTRACT
EVA MARIA KAZDAN _

" A MASS SPECTRAL STUDY OF 2-PYRIMIDONES AND 2-PYRIMIDTHEONES
/u . n

. The fragmentation p/;tterns obtained from. eleetron impact ,
upon 2-pyrimidone, N« methyl-, ethyle, isopropfl-, benzyle .
and phenyldz-pyrimidone, and those of the corresponding

N- unsubstituted, methyl-, ethyl-, and phenyl-2-pyrimid-
thiones were examined. There was a considerable resemblance

- in the patternsmeen the thio- and oxo~analogues in that /
the primary fragmentations for both series’ involved Iose of /
CX (X" 0 or S) and loss of HCN, 'fhe nain difference between
.the two seriss was that whereas loss of 'SH from the 2-thiones- i ‘
wee significant, the li)ee of 0H from the oxygen analogues
was negligible, With different N-substituents the i‘rag—
,mentation pattern changed and new high abundant ione '
appeared, resulting in suppression of the major fragmentation
routes, Larger N-alkyl substituents gave riee to more frag-
ments, due partfy to McLafferty rearren'gements. Deuterium
labelling showed that loss of” hydnegen from the molecular
ion of the N-unsubstituted, Nemethyl and N-ethyl-a-pyrimidone

involves rupture of a ring C-H bond. ‘l‘he N«-phenyl-oxo and

thio-pyrimidine molecular ione lose hydrogen from the” &t{

~position of the benzene ring, In some cases high resolution ’

mass measurements as well as a special technique to reeplve
the metastable lons were performed. .
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« © ™ A, GENERAL SR T
The widespread application of ultraviolet, infra-

o

red and nuclear magnetic resonapce spectroscopy in the last

-

requireid to solve structural problems successfully.
I

Mass spgctrometry, in comparison. has been neglec-

ted for a long time as a tool to be used in expérimental
organio chemistr » in part perhaps because the ipstrumenta-

tion involved*wis omplex, tricky to hahdle, and expensive.

A

In most aboratories, however,’ thes; difficulties
' l@\e been overcome, and mass spectrometry is now a welledee
" ve\lo ed technique with which excbllent spectra of rather

’comple organic m&leoules can be eaeilx obtained,

’

-be discusss here very britgfly, becausge- many excellent

boolm1 -k dealing in detail with this subject are- available.

All forms of spectroscopy involve excitation of

. the molscules under investigation, In most ‘spectroscopic _ .
‘ ) . . ) 'A L )
\\ /;methods; excluding mass spectroiuetry, the5 absorbed excie
. P ~ ~ ) .
‘tation energy is evaluated in order to gain qualitative

? < and/or ;iuantitai:ive information,eho{xt the sample comgound.

After\‘this physi‘cal 'meazurement, the substance may be reco;-

"vered unchanged,

v " . PART I - INTRODUCTION - S . g
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thirty years’ has led to & consider&ble decrease in the. ~bime '

The general prinoiples of mass spectrometry will '
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In mass_spectrometry ean‘:ple molecules are excited

by the :lmpaet ef electrogs usually having an energy of a-
" bout. 70 eV, This eriergy_ is sufficient to ionize them, that °

is to produce the parent or moleculaz; ions, and break them

S

into fragments 8o that the molacules u.ndergo a real chemi-

’cal deéradation which does not pernit reeové@y of the ‘.pam- i

rle,

4

esgs  ABC + o~ -—-2e.\ % aBct - ——— 2% 4 BC*

P (
e \-—————A'+BC

' ‘ .
. +
« ® B +C

The clfarged hdegradation products, usuelly only
'the positive ones, are aseparai;ed with the aid of electri-

cal and magnetic fields and are recorded according to their .

masy to oharge (m/e) ratio. A mass speqtrum therefore doos

. not show absorption energigs, but the amount of singly or

multiply charged ions a8 a function of m/e. Quite frgquen-
tly peel@correeponding to doubly or even triply charged-
iens are found in the mass spectrum, particularly if there

exis.ts a very intenae peak from a singly charged ion. The

ions will be recorded at half or a third of the n/e ve,lue

s

» N -~

of the ein y charged species.
The

ain fragmentation pathways of the initially

produced molecul ion are those which require the loweet

amount of_‘,,,energy. at is, the weakest bonds are cleaved

and the nost stable f
\ t
tially formed b the mos

agxnentation products are preferen-

favorable reaction pathways,

For example in the fregmentation pattern of t:eluene1 3 the




.. T \ . ' |
main.fragmentation pathway i%’due to the formation of the
resonance stabilized tropylium ion by loss of hydrogea,

while the formation of phenyl cation and methyl radieal . ..
R OOGurs only to.a very minor extent: ' 5//// i v
. \& N PH

/ L , 3 .‘“ﬂo‘ 'w | ‘

;- 3 . , T e
o ¢ ‘ ' f } . .
~ .8 j If a molecule contains only bonds of nearly equal

v . . ' ¢ -

. strength, no sﬁecial fission Ms preferred so that the mass

spectrum shows many‘peaks,resulting from the nearly equal

probability of cleaving any of a numbér of bonds. .

*

2 2
. - - . ""
N | | — CH3CH2 ' CHCH,
| SR s CH_GH,CH! + CH+ )
VAR - T 3% 3 .,

On the other harfd, molecules, which possess hete-
roatoms and aromatic—ringﬁ‘have bonds of varying strength,
f.~' and may give rise to fragments stabilized by delocalizatian.

The mass sﬁsqtra of sqchﬁcompqunds show_a smaller number

of very intense peaks, correspomiing to the ions produc@d g
by specific favored fissions, These features are shown by
'heteroardhatic compounds,‘ihose mass spectra will be reviewed

1ater§
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B. ION FRAGMENTATION MECHANISMS

Mass spectral reactions are unimolegular since the

' sample pressure in the ion sourge is kept sufficiently low

. that bimolecular reactions ar? usually negligible. Molecu~-
lar ions are’ formed with a wide ragge of internal energies,

wNThgse;that -are sufficiently “ecool™ will not idegompose
fur;her and, will appear as M+ -in the spectnum. If less ener-
& gy i”s requ:l,red to ionize \phe molecule, that is, if it has

\ . 7., a lower ionization potential, more molecular’ ions of lower
internal energy (cool ions) will be’ formed and M will te’nﬂ’
_ X
1 L Reajtioqs involvin¢ the cleavag‘é of a single bond o

= ; ~ % 4n an odd~electron (OE-) molecular ion must produce an even

. . - -
. - . -

o -glectron (IE ) fragment ion and a neutral radical spec*ea. .

* ¢

N T to be higher.

. . . \The two fr&gments compete for the charge and the unpaired \ ,/‘

. "electron.

L . e CHOH, cu-‘ ———= CHH,® + CHy .,
3 AN

. . S CHyCH;® +. CH

These reactions are called "simple ‘cleavage reactions" to

—

. distinguish *them from rearrangement snd other more complex

- " reactions,’ : . .
P -

. . . In contrast an 0E° ion is formed from M¥ through

I

‘reaotions involving the cleavage of. two’ bonds. Rearrange--

ments and reactiogxs 1nvolv1ng fragmentation of a ring are

wo ways in which abundant OE' ions .ean be produced.

O,

%% —_— HZC"CH-|+ + HOH
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! , . K H C—-C —\ . .

. — -———-—b = = .
.. H CH§. H R CHBHC CH—l + H CCH2 .

. A
- o Detaued sfudies of favoured fragmentatr@n reactions

” . have been carried eﬁt1’2'6'

8,9,10

Such studies have 1ed to Qeneralizations

T ‘ e

the common types of fragmenta‘tion which occur.
There ‘appeaar to be three general drivingJ forces
é . ‘ for unimole.'cular ion decomposition. ' ’ o

‘8, -

' » (1) Stability of the fragments. Product ion abundance in-.

.~

: cregees with an increass in the Stability of either the

- ’ R R . ' e . -

- " stability i8 the more important influenge.

on stabilizd-

o tion‘— throuigh electron sharing of non‘bonding' leetrcns is a
‘ primary force in me eny reaﬁions. For example, the st-abili.—_
‘. .ty of tﬁ‘e even-electron acylium ion R~§-0<—+ 053 is ler-'-

gely due to the latter canonical structure whic has grea-

- - tion C7H7 ’ :ls .also0 important.
‘ ty of *

‘ (:l,i) Lability of the bond(s) cleaved and the “stabil

the bonds formed. Bond 1ebilities within “the decompgeing

“»

S " ion. often parallel reactivities known from chemical pro=-
i . cesses }n solution, For.example, the decreasing strength
'of the C~X bond for the halogens (X=F,Cl Br and I) iﬁ re-

, * fleeted in an increasing abundance ef the cleavage product

\
- -

- (H-x) in halealkane spectra. L . o g

-

H W ’ ) :'Cl:

vy 1on,ic or the‘g‘eutral reé\ti_.on producte;alt ough the ion's -

7 for a wide variety of compqunds.

concerningq -

% L ' o
33 - ) (iii) Steric factors. Theee Bre of special importande in&”

=S

'. . .
o S :"» -’«.~H3.'gﬂ;g.
oA et T - Sl S sl SaBad

e

wende e s s e g T S,

Hed
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f rearrange,mont renctlons. For example, hgdrogen atom reare

f .
i 4
. T
. P N - .
. R N .
] . [
. \ g . . '
. . . 1 « .

rangementa are much more. prevalent than ﬁgarrangement of

larger gpoups. TN .

<

Almost a11 the fragmentation processes leading to

X

intense peaka in the mass Spectr&r‘bf organic molecules can *

pe aumarized as followa: Tl J

. u) SIGMA ELECTRON IonmAgIo 3 I S 4
: R‘i‘CRB ————s R* + 63 -

or RIYR ——= R* + YR . (Y-heteroatom) .

A Y

The more .abundant ionized fragment will be the one bettar . .
able to »stabilize the positive. chargo. . e

\ (115 AD;CAL SITE INITIATION(alpha chavngo; : ‘
.’ Por aturated groups: R—CR—fR -~ R* + cn;in

*

) in—cné—cnz-——h w! + cE S=CE,
e .

For unsaturated heteroatom: R-CR § —-——-B p Cle -

(

For alkenes(allylic cleavage):R—CH—’mH ——»R + CH =cn-6n,_a
- gtgo-D;els-A;der(double alpha cleavage): ‘ L

: y 2N
. ¢ P g’ ~ ‘. h H \
‘ . . -% - - af A B
e + 7 . ) +

// Reaction’ initiatiom at thi" radical sita arises fr?m its

| ‘Btrong tendency for bloctronrpair:lng. The odd elactron is-
donated to form a new bond to an adjacont atom. The ten-

~ denoy ror radical site to initiate a reaction is An.the

o order: N>S,0 T,R>C1>Br>I, where T signirieu an unut\mpted )

site. and R are alkyl radionl. «

4

(ui) CHARGE SITE: IRITIATION(inductiva orfect) L
ok’ R-/-;—R -—-—-n +.YR N




Ry R P

iy Noetes cg. —R_+ R-C~Yie->B—C=Y:

EB': Rfinz — ’*™+ yE, : '
R’:?Ehcnz_i'__. R +. Y=cH, " : ; *w;, ‘

Initiation of a cleavage reag‘tion by the positive charge in-

volves attrection of an electron pair. The tendency for the

formation of R’ from RY ie: Y = halogens>0,SpN,C, -1 -

Mass spectral reactions can valso produce ions in
'/ vh'ich the atoms do not have the same sequence.as in the-
. orig.’mal molecule, Such rearrangement ions are often rormed
through specific mechanisma which are now well understood.
Byd.rogen—tranafer rearrengemente are common,though migra-

o S - e .
tion of an alkyl group can also veeur, o B

A very general hydrogen rearrangement ia known a3

"McLeffert . rearra ement", It involves ‘the transrer of a

»

N
hydrogen ‘atom through a sterically favorable six-membered

’

ring transition state, follaowed by B-cleavage to a polar

functional group:,

The eecond atep- 1nvolves radical and/or eharge e:lte :I.ni-

6

tiation as shown above, 7,

. Wwﬁv
= Rearrangement of two\hydrogen atoma s sometimes

2

called ‘the "McLafferty + " re&-x:gngement involvee a tran-' b

T &

sfer of the eeeond hydrogen by thre bond cleavnge proceea.




. An added dfivingxforce is the resonance stabilizafion of
the EE' product ion: ..

Vo

Vi
~4 0 .

" Cs IMPORTANCE OF PEAKS IN SPECTRAL INTERPRETATION
Abundance is not the'onlj criterion of.the aignific;nce

‘ of a apectral peak, A measurable molecular ion, no mattar
how weak, is still the most important peak,

' Another criterion of the significancq of'an io@
is iés relative mass poaition in the spectrum, The smaller,
nmore stable- ions of low,mass'are nmainly formed by’{urther
fragmentations of larger mass fragment ions.‘Thus,.aléhough
the ions at low m/e of the spectrum are often more abundant,
the ions atghigher masses give us the essential information
about the main fragmentation pathways. . ,

Of substantial importanoe, despite their very b
“

weak aﬁuhdance;, are the broqd peaks observed sometimes

in the speotrum due to the metastable ion transitions. These

transitions‘provide evidegze of the origins of ions pfoduced

_in many fregmentation processes, They inrolve the decomposi-

tion of an ion of mass m, to form another ion of mass m,

'

”
+4 o

¢
\

-




plus a neutral fragment in a fielﬁ free region of ‘the
spectrometer end are receyded as bpoad'peake of low inten~ -
sity at m/eyveluee n° éiven by relation m*-rmglhh.1

The observation of a metastable peak can provide

confirmation of a proposeg fragmentation process, However, .

' the absence. of a metastable does not indicete~that_suoh a

-

process does not occur,

D. PYRIDINE DERIVATIVES

\.
) Simple sixemembered heterocycleas with two nitroe

gens have nof been subjected to- much?in the way of mass '

- apectrogggpié'investigation. Before reviewing previous work

. * on pyrimidines it will be useful to review the fragmen-
* . tation patterns of soﬁe other simple heterocyciiz\com- X

pounds, principelly pyridine derivatives.

The mass spectrum of*pyridine (I-1) ia dominated
by loss of HCN from the molecular ion. A minor process “is
loss of HCN from the Me1 ion, to give the peak at m/e 51,

- c, B <HCN -H THON, - o u* (m/e 51)
v . L . 53
: . ' N = . P
N . - *

.
- ~ id

12 atudied the fragmentation of 2,6-d, -pyri-

wiliiams ot al,

dine(I-2) and 2-61-pyridine(1~3). -

4
\ﬁ D‘ C “\hr D : S - ‘

v (1=2) | N ¢ 5

<

From the intensities ot the metaetable 1ons of HCN and DCN
- from J=2 and I-3 the authore cencluded that the hydrogens

~

9




The altemative .yould be a rapid equilibration of hydrogen

'work has been done 80 far to differentiate between these me-

, . . 4 " - N
speclies -have not been carried out. It seems likely, however,

.or, if, r,‘lng expansion occurs to an azatropylium ion(I-4b).

of pyridine are randomized prior to the expulsion of HCN
from the molecular ion and probably also prior to the
reaction m/e 78—+m/e 51, } '

There are two explanations for ‘thistﬁphenoxpenom. One SRR 1
pessibility is valence tautomerism ef pyridine,’which in- ’ 1
volves the synchronous movement of carbon atoms with their

attached hydrogen atoms12

M - _— N¥ . X
*
' & :

L X4

atoms only, via _a series of 1,2 = stﬂftsuNo experimental -

chani'sms. . C S o

 Biemann et a1.13 studied the spectra of three mono-. ‘ .
methylpyridines(picolines)(I-ll.). Here again loss.of HCN from
t.he mol‘qcular 1on is an important process, but a significanb’*’
l(e1 ion is formed. Labelling "experiments to determine ,the ori-
gin oi“ the hydrogen atoms 1os;t in the ro?mft‘ion of the M-1

that to a large extent the Io'ss of hydrogen is from ‘the mew
thyl groups, leading t? either an azﬁ-benzyl cation(I-l{.a)

The ring expansion can teke place either before or aftei!
loss of hydrogen from the molecular ion(achema 1-1).
For 3-methy1pyr1d1ne the M-1 peak is the most 1ntense. This

1

ie probably | refleetion or the greater atability of the A

[

~ N . . »
. ' . *
N A . .
N ’ s - *
-« . - . N



~ Scheme I=1

_H’ - \
.\
/ ~
N mLLCLEEREPS I
. s
o . m/e.65

3-aza-benzy1cation(1-hs) versua either I-hd or I-lje:

o cid @

3 u<x-nc) | (I-hd> o (Xehe)

Y

N »BiomnanB noticed similar effects in the cleavage of ethyl=-
\~Ryridin°30-ﬁh9 §-0H3 ion 1s the bqse_peak of the‘spgcypum .
of. 3-ethy1pyr1dino(l-5a), but is considerably weaker ih .those -

" of the 2~ end- unethylcompounds(I-Bc and I-5b)s B |

‘c: - Y - \ '~ CHCHg . .
) o NS ' “CH,CHg3
;o (1e58) © (T80} . - (1-Se) -
» "l‘c“é . l—cug' JS "J;GHS -
7 (1-4e) oI (Tehe)

4 . . -
.
N ‘ : '
Y . - .
, oo = . N




of somrintereat is the intense H-‘l ion in the

t . maes ‘spectrum of" 2-ethy1pyridin I-Sc). It seens that'b’-fis-'
sion is involved with stabilization of the resultant frage
ment(I-ba) by ring formation h. This ihterpretation is. sup=-
t . ' ported by the observation that 2-n-propy1pyridine(1-6) ahows
o | ‘a very intense H—CH3 ion, whereas 1;1 3= or len<propylpyri-

S " dines methyl loss is & aiinor process..only' 2!,

- . e

L 7 /1|
‘\' ‘ AN )

. c ‘ Hy

Cf | "~ f

1 (1-5¢) T (1-68) (1-6)

- -

g Thé ba;e peak of the spectrum of 2-n-pi'opy1pyi'i-

dine is the ion I-6b, resnlting f.'rom aHoLafferty rearrange=-
ment with hydrogen transi‘er to the nitrogen atomn,

, : : CH

| | v ! l X >’cn2 - W
| 7~.C :
| H\cﬁz, H2 ’ o ; ‘

(1-6) " (T-6b)
,T Generally pyridines with a C-2 propyl or higher alky% grioup
‘ : undergo a McLafferty rearrangeinent' with the elimination of .
- the appropriate olefiA, This type of rearrangement does not

‘ ‘ooeur, to ;ny‘appreciablé' extent with the 3~-isomer where again

. ., - .
, Y S Tk e Wy vm . fe e e o aver s
.
.
» “ \ 1 -
' -
‘ o

4



the following process prevails: ;

ANy CHoR LT NGO o
4 | —_— ~ ] v R
N .
N : ; T

The mass spectra of 2,3,- and L4 hydroxypyridinea

‘Were first studied by Spiteller16

. The molacular ibnlfofha
the base peak in all three cases, The fragmentatipn is at &

minimum with the 3-hydro;ycompeund(i-7a),Sceeme I-2, where

losses of yo and ﬁCN lead to the ion at.m/e 67 and 68, res-' 

'pectively. They*are best represented as the pyrrole and fuwan
radical cations. Similar behaviour occurs with h—hydroxypy- '
ridine(I-?b) but 2-hydroxypyridine(1-7c) only loses CO,

—

Scheme I-2 =~ I . ’

4




{ N ~

Recently Kat itzky17 et sl.'performed 8 mass spec-

: ' 'At;oseepic study on the hree hydroxypyridines, mentioned

d#bove, in order to conf! the prevailing existence of their

"enol forms in the source of a mass spectrome@er.By measu=

\ sing the primary isotope\effects on the basis of direct and
~ - . \ + v

e . _,fnﬁetastahle fragments for the loss of. CO fr?T,eqpimolar mix~ ~

T .‘\tures of HO and Do - pyridines, the authors|concluded that h

2, 3, and h-hydroxypyridines exist predominantiy as enol ‘,~
tautomers in the gas. phase. This ig\supporte& by gas-phase ~ /.

o 1
spectral studies by Beak et a1.18. .

i The maes_spectra of several 2-pyn&din -thiones
and some related 2-pyridones have been also repo;ted19’
In comparison o 2-oxo-derivat1ves, where loss of HO,loss

. of_B*and,leés of HCN from’the molece}ar'ion are scarcely ée-

L ' R | ) tectabie, tﬁe fragmentation modes of 2:pyridinthione nole-

cular ions. associated with loss of’ H,HS and HCN fornrsigni- |

g ? : 'ficant processes. However the .loss of Cx(wh re X=5,0) occurs

il . in bots series as the major fragmentation paehway..i;go ioss. - ",.

- of a hydrogen qtem‘.from the_molecular 109 of 1ephenyl=2=py~

) ridone(I-8) produbes highly .abundant fragment, much stronger
thsn in the u- or’ 6-pheny1-2—pyr1dones. Deuterium 1abe111ng

showed that the hydrogen lost probably come; from the orthp*'

- poeition of the benzene riqg and it is postulated that this

tl”;:( - ) - \
-2 ' ’ with formation of an oxazolium ion(vide infra), . - N

fragmentgpion involves attack by oxygen on thie benzene ring;

t
&

1-Pheny1-2-pyrid1nthione has not been investigated.

g ‘ J ' ‘ Djerassi et ale examined the maes spectra o%t




(1-8)

;licylouinolines and alkyliso(;u:\tnolines.’ While the only im=
portant fragment‘ in the mass spectra of quinoline and iso=-
quinoline arises by expulsion of HCN from the molecular ion,
introduotion of a methyl subst;;tuent decreases the impore

tance of this process, Two new modes of cleavage are then

favored, The first is loss of a hydyogen radical from the mo<

lecular ion., Hydrogen. cyanide is then expelled from the M-H ‘
species\\to give an ‘M-(H-G-I‘ICN) fragment, If the methyl @sti-
tuent 18" in the Heterocyclio ring(2, 3, or N position) of qui-
noline 'the\r\atio of peak intensities M-(H+HCN)/M-H s meare
ly constant. is suggests that before further decompositi-'

son, each of the M-H fragments rearra.nges to an intermediate

".in which tH% carbon of the original methyl’ grou& is equiva-

lent to the ring earbon a'toms. Since hydrogen cyanide is

then expellpd from a common M-H intermediate ior, the extent

of ‘formation of the M«(H+HCN) fragment should not depend

. upon the position of. the Briginal‘ methyl suﬁstituent., The in:

termediate 1n'questio% may be written as a benéo-a‘gqtropy-,

"2ium ion(I-9),

.




E. PYRIMIDINE DERIVATIVES

Besides pyrtmidine itself, it has bi»/)mostly amie-
Tﬁnopyrimidines that have been subjected to mass spectrosco-

pic in¢%stigatién. Ric922

et a¥,, described ;pé fragmentation
’pattern of pyrimidine, where two successive expulsions of
‘HEN from the %olecular ion bélong to the dominant fr;gmentiz

tion mode The second extrusion leads to the base peak of

the'hpectrum, which is due to ionized acetylene at m/eu26}

d4-

\ c.H.NT —_— c'H?A
< 337 : 272

m/e 80 o m]p 5% S m/e 26

{

N
z

;  2=Amino pyrimidine(I-10) algo.decompose; by sequen-
tial losses of two molecules of HCN. Thé product of the
first -decomposition may well be the pyrazole(I-10a) or imid-
‘azole radical cation(I-10b) as furﬂéer decomposition of the
m/e 6§ species agrees qualitatively with that previously
describth for pyrazole and imidazolez

f' N \ﬁ?u‘ C'&

h

k/
N NH

(1=1 06) m/e 68
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“KatozB at. al, studied the mass-spectra of alkyl,
phenyl, and “shloropyrimidines and showed that prior te fure
ther fragmentativm.there ard two intermediate ions(a and b),

formed by a~cleavage principal: o . .
w {

-

<
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v y . ;)
(a) " +(b)

The authors investig&t d mass spectra of~eleven related come
s \

’pounds.lhaving the §H or?, alkyl, and pheﬁ;l groups.aubsti-
tuted for R, Rh and R} in various combinations, It was ob=-
served that further fragmentation of the intermediastes de-
pends on their structures and on the characte; and . position
of the subsiituents. - o
‘ N1§h1wnk124 §f al, studied the mass spectrum of
'2-amiqo-hqph;ﬂjlf6-methy1p§rimddine(I-11). The molecui:r_ion
' at m/e 1%?, which‘is the base peak and amounts to 32% of the

total ion current, loses hydrogen, giving r#pg to a very\ini
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; tense ibn(ég%) at 'm/¢ 184, Thig is an unexpected feature,
~ : " since for 2-amino-h,6-dimethy1pyrimidine, the two main frag-.
!\ m.
‘ ments are dué to loss of HCN and probably CHBCN from the
“ molecular ionau. The fact that the spectrum of N,N, Sd -2

e
N -amino-h-phenyl-6-mabhy1pyrimidine also displays & very pro-

minent M-1 ion signifies that the phenyl ring is {nvolved

in loss of the hydrogen. A hydrogen in the methyl group will

not be 1nvolved in view of the behaviour of 2-ethy1pyr1di-,
25

-+ >~ ne~, The particular M=t ion may well be the following cyc-

~ 1ic ion(I-11a),fthe formation or which would present y-cleg~
.

[ : C. - At

vage to a hetequic%?c nitrogen:
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r

The only previoua;sxu&y‘or hydroxipyrimidines
seems to be that of.uphydroxy-6-methylpirimid;na(I-12)5

: “
. . -~




" ,
L.The ma§¥ spectrum of bEds compound showed little loss ofv HCN

from the mo}ecular ion but ‘marked loss 6T\QO . This is most '
& conveniengly formalized as arising from the keto»form of the
molecular ion,and the resultant species(m/e 82)»can be written
{.as ilhe open-c?din ion)or the imidazole ion. Loss of\holmdss
gnité ffoﬁ @/e 82 pr?duces the iétense jon at m/e hé,-;nd it -
has been suggested that tﬁe neutral ffagment is methylaceé&-

'=CH

! 3CICH . . ‘ | . o

The mass spectra of the important pyrimidine deri- -

vativaavuracil(1-13a) thymine(I-13b) and oytosine(I—130) o

\have been dotermined by Riceza. The main fragmentation path=
N ' s ¥ 4 ’
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_way of uracil(I-13a) and thymine(I-13b) is loss of HNCO by
. A2 - L
- "retyo-Diels-Alder" cleavage, followed by expulsion of HCN .
. ‘ - b3 "o
R . to form '« keten; odd electron ion at m/e 423
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" The nass spectrum of pytosine(I-13¢) is mmch more complex

3 an:i is characteriged by- three distinet fragmentation P}i:h; o
ways, 3’?‘“’17 loss of |NH, radical, loss-qf CO and loss’of
" h . . . .
mgco from the parent ion, 0f interest is %the expulsion of

signi’i’iéantly with ‘tiie_ two dioxygenated compounds:
» [ N ‘ *. .

1 . B ‘. ) r ]:' \+0 : ~ K
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'Ilndhein.xz" et al, studied mass apeétra of some dihye

.. e b

drothiazolopyrimidinium salts and.switterions, The investi-
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" carbon monoxide from the molecular ion, which does not ocour '
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ment prior -to evaporation in the ma.éa spectromééer to beco-
me covalent. Of some interest f:o our study i3 the spectrum
of I-1h, where rirst decarboxylation océurs with ring ope=-
ning to form the N-vinylthione(l-‘lha),A-'hich forms the mo=-

PR

OH:" 60
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thiazg lopyi-imidinium cation at m/e /ﬂ‘é'l, which is the base\
‘peink. The second fragmantation pathway is lon of acetylene

1\",

g'a‘ted' compounds undergo structural or electronic rearrange-~ .
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‘. Another intereating spactrum is that of 1«1 S, whore
first nuclgoph:llic subatitution by the anlon takes place
‘with opening of the thiazoline ring to form I-15a: B -

R e ;] : .
© T (1-15) \’ - (1-152) -
, . - . - . “ l\\

The molecule I=15a, upon electron impact, fragments as shown

in the the scheme ‘below.
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) 8 OBJECT

The object of the present work waa to synthesise

_ and to ‘study the electrOn impact induced fragmentation of

two geries of compounds, namely the Ne=substituted 2-pyri=-

yidones(1a16) and their 2J§hio-homologues(1-17);
' =

' Also studied, but in lesser deiail, were R

oot (1-18) S (1-19)
e o X S . - B
- .
’ Ra ‘ R s 1
't* T ' ! : % 7
"“'R? S S -
R!= H or Me N o -
e L s ooy

These compounds were chosen firetly in order to in!?stigate

' uhit intluence the N-eubetitnents have on the fragmentation

of the ‘0x0= or thio-pyrimidine ring and secondly to search
 for cormglation between the behaviqur of the o;;iih and -

-+ gulfar engloguep;




PART II - EXPERIMENTAL SECTION

A. SYNTHESIS . " .

¢ . ~ b. ~

Most of thq'ddsired compounds were syntﬁpéized

> .

using 1,3-tetramethoxypropane(TMP) as a precursor for malon-

dialdehyde, which reacts with the appropriate trea in the -

. ﬁresence~of acid to give first the salt of the pyrimidine

(II-1a).'Subsequent neutralization yields the free base
(I11-1b)28, S | '

’ 3 Lol N
b ; CH(OMe) : CHO - C NH '
\ ‘ CH : ————-—) CH,. N C=X
2 2 L, ' //

- \\ \ -
: CH(OMe)2 CHO - . NH . . ,
’\ , ' SR
: (TMP) . - el -

. ) HlY

3 N _(

\
s e o (meta) o T T
X=0or's _— ' e ) '

R = H,'Me, Et, iPr, Ph,.PhCH

2 N S Cd

-~
s

In the case of l,6- and u.s,e;methyl-suhstitutqd pyriﬁidonésyr

¢ acetylacetone and 3-methy1-pentane-2,h-dione were uaed in

analogod; reacbions.
P S

\ to . ’




R=HorMe, R' =HorMe, X=0ors

- . An alternative method for the sjnthesio of N-gub-

"stituted pyrimidones is a direct N-alkylation applied to the

silver or sodium salt of 2-pyrimidon628 R o .?a

- '

(\/Lee ——5‘——> f C:\/L"

M= Na ‘or Ag _
R = alkyl . o ,-‘,' LT .

Z = Ql,BP, ’ . ’ N ' A B S
ot ‘ O - '/’r ,
. This method was used,in few cases, espeoially to make the

deuterated oompounds. N

“
»*

" v Unless indicated otherwiso, the starting materials ,

/ﬂ*\‘ggsoelow were purchased.»All the known compounds ‘that were
. /

~synthesised gave meliing points that agreed with the ‘literae

. (3]
turo values and gave satisfactory NMR spectras Some com=

pounds, eapecially[tpose not round in tha literature, were

submitted to micro analysis by Galbraith Labs. Inc, Knoxe:.

vllle, Tennesee. 0 S s : -

The following comﬁounds were prepnred by.;iterature




methods:

g-PIrimidonea9 A / .
% ;
‘ The final product was recrystallized from ethyl=-

_acetate, Yield *'47%, m.p. 165° (iit.3°=179;;81°; 160%;

N.B., this compound exists in two polymorphous fgrmsBO).
‘ C -
1 -Isogrggz’l-z-p_nimidones“ - 4
\% '
The final product was pae’rystallized from boiling

cycloh&3ane. Yield = 308, m.p. 88° (L1t313 90%),

3=Methylpentane=-2, Ll;--di.one32 . i g

Yield = 0%, b.p., 170°/760 mm (Lit32: 170-172°/760)
i --Benz}zl--2--g;gz:lm:i.doma3 3 e ’

4

2-Pyrinidthions 3“’35
N viewd = 61%, m.p. 231° (Lit35§

36

230°),

1=Methyl-2-pyrimidthione ,
Yield = 37%, nm.p. 189° (Lit3®: 189-191.5%), -

b,6=Dimethyl=2=pyrimidthione 37

= 0ld = 0%, mep. 208% (Lit37i 210°),
lj 1: ) ‘ \;‘kﬁ )
6Trimeth}led-pyrimidthioned? . >

' Yield = 68%, mep. 156 (Lit37' 156°) . A

1-d, =2-Pyrimidone ~ L .
~ 2~Pyrimidone (100 mg) was diasqlved in 5 ml oi"" Dao.

'.'l‘}io, solution was‘immediately vacuum evaporated to yield off-

~white crystals, 'l‘he/ NMR - spectrum in DMSO did not show any

. M

o




trace of the broad peak at “§12, present in the spectrum of

the: unlabelled 2-pyrimidone, due to the NH hydrogen.

Yield = 100%, m.p. 178%. - . _ ST

~ ’ , -

1-Methy1-2-pyrimidone -.cf, ref, (31) \

The sodium salt of 2-pyrimidone (0 01 mole, see p.31)
was suspended in 50 ml of methanel, After coolingﬂthe mixe
ture in liquid Bitrogen or dry ice-acetone,/‘methyl iod‘ide
(0,01 molei was added and the resultant stirred at room tem- .
perature over night. The solvent was removed under reduced
phressure to g,i-ve an oily residue, from wI:;.ch the prodﬁct was
extracted with eight times 50 ml of CHC1,, The collected
'éhloroform e:gtracte were passed through a short column of:
activated slumina and then vacuum evaporated. The residue
o Was ei'ystallised from acetone-liéht petroleum, Yield = 6;8%,

o .3, APy, /
mope - 131° (Lit”': 131-132") ]

L]

The same procedure, using appropriete alkyl iodides,

_ was used to prepéare: o
1-(Methxl-d32-2-gﬂ‘_‘i_.midone " -

Yield = 69%, m.p. 131°

1-Ethxl-2-m imidone
Yield = 25%, m.p, 63° (1.:11:3‘l 6l 65°)

1= (Eth}l-ds )=2-pyrimidone

Yield = 25%, m.p, 63%, |
(N.B. In the case of both ethyl-pyrimidones, the silver salt
1n3tead of the sodium salt of 2-pyrimidone was used and the
reaction mixture was refluxed ‘for § hrs).

27

D




- ~
, »

1 -Phenyl-z-pmimidone 38 ‘ Fa

The literature method38 was used for this synthesis.

r““ The final product was, however, recrystallised from acetone- '
-light petroleum and not from aqueous ethanol. Yield = 35%,
mops 154° (£1638; 155%), |
Analysis: C,oHgN,0 Calc. C 69.75; H L.68; N 16,27%

Found C 69,6l H }.56; N 16,12%

li35,6=Trimethyl=2-pyrimidone~ cf, reference (39) al

Urea (1.5 g) was refluxed for 5 hrs with an excess

- . -~

N of 3;methy1pentane-2,h;diohe (10 m1), The mixture was then

E., *

three times co-evaporatad with 5 ml of ethanol, the last
time almost to dryness. The white precipitate was then file '
tered, washed with cold ethgnol and recrystallised from abs,

A%
ethanol. Yield = 23%, m.p. 230° (th,‘"o' 230°),

NMR_spectra (D.,0, DS: 62.1(8,3) 62414(8,6),
g,6-Dimethzl-2-gnimid‘ohe ‘= was supplied by Dr Tee,

) — ) " _
— o The reference (L1) was followed for the synthesis,
M.p. 197° (11t28: 194-196°),

~ 1 ,!.h6-Trimeth11-2-gnimidono .

,h,6-Mathy1-2-pyrimidone hydrochlorido. prepared -
] as described in the reference {42), was neutralized with |
ea_turaf.ed aqueous Naz 3 solution and evaporated almost to
dryness, Tha remaining small amount of water was removed by
azeotr‘opic distillation wlth benzene. To remove the Na‘2003 -
orystals that remained, the benzene solution was filtered |

hot, and upon cooling the filtrate white crystals of 1,4,6-

¥

‘ — ) e

. C 28




‘ ~trimethyl-2-pyrimidone appeared, m’;ich were filtered off

’ and dried. Yield = 80%, m.p, 62° (Lit20: 63°),
< .
1=Ethyl-2-pyrimidthione - cf. ref. (38)

Ethylthiourea (0,01 m) and tetramethoxypropane
( 0,01 m) were refluxed for 2 hrs with 7,5 ml of ethanol and
' 2,5 ml of conc. HCl, The mixture was then vacuum evaporated

and upon adding acetone to the oily residue, yellowish cryse

tals of the hydro"chlor;de salt came out of the solution.
| These were suction@;‘iltered, washed t;ith acetone and drisd
. T T - o
at room temperature, This salt was diseolved in 5 ml H' O snd

2
S dropg of T0% aq. NaOH was added, The mixture was then ex=
tracted uith 50 ml of chloroform and the extract was evapo- -
rated to dryness. The residue was recrystallised from aca-'
tone-light petroleum. Yield = 50%, m.p. 102°, - &
Analxsis. cguen $ Cale, C51.393 H 5,755 N 19.973 S 22,86%

Found C 51 323 H 6 20, XN 20.093 S 22,71% -
1&

1 -Phenxl-z-gaimidthione . r~

This compoLund was prepared by cyclizationhof phen&lb
thidurea-and tetram'ethoxypropme,(cf. ref. 38). The final
prod®¢ was recrystallised from acetone-light petroleum.
Yield = 46%, m.p. 155 .

Analy_sis. C1OH8N S Calc. C 63.80; H 4.28; N 14,.88%
* ° Found C 63.903 H 4.263°N 14.83%

mimido$2,1-b)benmthiazol-s-ium gerchlorate (11..2)

2-Aminobenzothiazole (1 5 g) and TMP (1 6 g) was .

suspended in the mixture of 7o% HC10), (2 m1) in 10 mX of

’

(h.

To29




r

methanol and refluxed for 5 hrs, The final product, a green
J

+ 'v
RN
/ -
s” N cio, - ‘
precipitate,was filtered;’ washed with cold nzo and dried at
\\ room temperature. Yield = 67%, m.p. 255°,
Analysis: CyoH,0 N,C1S Cale. C m 893 B 2,463 N 9.771%

Eound c h1,83, H 2,413 N 9.64%

Phenylthiourea

Phenylisgthiocyﬁnatel 6/ ‘m1 (0,05 m) was heated af::
70;-800' und;r reflux with 10 ml of conc, aﬁnoni_a solution
(M4 N) Tor 8 hrs. Then~n100 ml of water was added, boiled
to dissolve the precipitate and ’filtered'hot. The white
erystals that appcared upon cooling the filﬁrate were suc-’
tion filtered, washed with cold water and dried at room
temperature., Yield = 59%, m.p. 154° (Lith3° 1514, e

"Ethylthiourea - S A
ﬁthyligothiocyanate and 10 ml of conc, ammonia

solution was reflixed at 50° for 2i hrs, Then 10'ml of H,0
~was added and the crystals thus obtained were filtered,
washed with small amount of cold water, and dried at room

temperature, Yield = LL%, ?p. 107° (Lith.h: 108-110°),
' ' * - 4 . ¢
Sodium salt of 2-pyrimidone - c¢f, reference (31)

.ty

. Freshly cut sodium (2.4 g, 0.1 g-atom) in 100 ml

- of dry methano\l wag added to a suspension of 2-pyrimidone
hydrochloride (6,65 g, 0,05 m) 1n 100 ml of dry methanol, ’

-

e s
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After stirring at roeﬁ temperatufe; the methanol waslbaouum
evaporatsd and ehe,residual yellow powder dried at room
tempepature. The appropriaie amount‘of the ,final product,
that contained 131 miiture of sodium salt or‘2-pyrimidoﬁe
and sodium.chloride, was used for synthesxs of - the

-

- N-alkyl-Z-permidones. N

‘Silver ealt qf ?-pyrimidone - cof, reference (31)

2-Pyrimidone hydrochloride (1. 33/// 0,01 m) was

\

mixed with silver nitrate (1.6? g, 0.0 m) in 10 ml of H,0

. 3 b
‘and the precipitate was filtered. One more equivalent of kj
™ . ‘

sikver nitrate 4n 10 ml H 0 was added to the filtrate and
the solution was immediately neutralized with 0.7 ml of-
‘NH;. qg The precipitate was filtered off, washed with water

and "dried at room ‘temperature, -
I

B. PﬁOCEDURE’FOR MASS SPECTROMETRY

The solid ooypounds were lntroduced direotly into
LI T
. ion source of a Hitachi RMU=6EI double-focusing mass spectro-
meter, Approximately 100 ug of samplegwae used, Spectra

ﬂEFe ‘recorded at ionization voltages of 70 eV . The elemental

composition of some ions was deté%mined by high resolution
maeeépeaeurement relative to CF3, using~the MS=902 S8 mass
spectrometer‘ht the University of- Ottawa, and some of the

metastable transitions were confirmed by defocusing operation

using the sector voltage scan methodhs. Some eﬁectra weye . \J
also obtained from the M§-902 instrument at McGi1l | '

,'university. )




l//f A small computer program that ¢ cwlated masses -
lost dua to all possible fragmentation pathways with m/e of
the relevant metastable ions, written by Dr 0.5,Tee, was ve=

. ,_- ry helpful fo\\interpretation of the spectra. Another compue

( /?té//trogram, written by Dr R.T.Rye, was useq;for the caleu- <
| " lation of percentages o¥ the relative intensities and total

t

ionization of the ions, and also for plotting of the spectral

. graphs, ’ - N,
-1 . . In the nextfsedtion the following apbrg;iationsfare used:
. o %TR‘I.‘%' pgf‘cent of rélatiﬁe'intensity with respect tp‘.1k
the bdse peak ) &
| - B 'regrrangement' / I .
) - ”m* , ' metﬁétable ion for the unlabelled species
1 oom* Aptaétable ion for the labeiled species, .‘, )

- . .
N:w— . P »
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: : /
" pePyrimidone  (IIT-1)-(Fig. III-1)

. . : \
m/e_ 96{2 95 69 .68 67 54
R, I.% 100,0 “31,8 27.3 93.2 18.2 5.1

am/e 51 Wy 43 b2 W Lo
R.Io% 2,0.5 23.9" 10.5 7500 7207‘ 7005"

Nedy-2-Pyrimidone (IT1I.2) (Fig, III-2)

9

k

m/e .97 9 95 70 69 67 - LS& '53 68
RJI.%  99.1 76,1 12,h 25.2 100,0 13.8 12.4 37.6 79.L4

"mfe 52 51 45 44 43 k2o ko ko .
ReI.% 56.0 39,4 25,7 19.3 56,9 78.0 T1.6 T71.6

. This molecule, of course, is potentially tauto- .
) meric. In aqueous or ethanolic solution it exists largely
(>94%) in the keto-t;orm (I]:I-‘lea.)"I » whereas,at equilibrium, .
‘in the vapour phase the enol-form ('.III:-‘H‘{) preqominates (‘;91%)18

- \ »' \‘
. D —— S
o] N~ OH
H

(IXI-1a) " (III:tb)
L | ,

In the solid state the material most probably contains mole~

\
cules in\the keto-form (III-1 a)&a Thus, in the source of

the ‘mass spectrometer, following vaporization b‘ut wprior. to
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1oniza£ién, 2spyrimidone may welj be present in both tauto- .

riec forms,
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4 o

~ (100,0%) molécular ion pesk (v, m/e 96). In view of the

4

' The mass spectrum of this compound shows a large-’ .

preceding discussion the structure of this ion is quite pro-

.

blematical. It may be derived from the keto-form as III-1c,
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There is also the possibility of ringlaxﬁanded structures,

although these are unlikely for an odd-electron cation. e o
Jgdg;né by the sizeable (R.I. 31.8%) peak at m/e 95, ¥

and the,methstabla atfkéh.o, the moleculdr ion 16568 hydro-

gen..Moreovef! for the deuterated substrate (III-2a,b) loss

of ¥ (not I) is also gignificant, Thus the loss of hydrogen

‘. : D ¢ ’ ) .

(111-2p)

S
B e
)

(IiI-?a)

from the molecular ion results from C-H bond ruptyre, In A

some way this cleévage rmst be facilitated by the second
nitrogen of the pyrimiaiﬁé_?Iﬁg4sinée 2-pyridone does not
show a signjificant (-1) peak'®, The iajor possibilities
related to the parent keto-structure are shown below -
(Scheme III-1). Of the af¥uctures §III$3a;b,c)'the last may

be the most stable due to delocalisation.

- -

2 o~ +*
| ¢ C
N B T — N
) oS ’ Conn - Cxnm
© (I1I-30) - »r .
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Also'pptﬁ nitrogens mré?involved in its atéﬁiiization. '
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. The loss of hydrogen might also be associated

‘with the enol=form of the molecular.ion (III-1d) as shown




below:

X e Ny L
’ ' ¢L i —-—% @ }3
- “OH . - )
N OH K

-3

(III-14d) . (1II-34)

’
7

. ‘ ‘ . ] ‘
\\ }t 11 | | "-: | |
o oo : ‘ . ‘ , -~
b - 3 , / ‘ . .
. ) -~ .
M. v =HT Cc2N o L.
) ———— E;F o T
+ - .
N2COH © N=C=0H
: ‘ ‘ » i ) - ,.\ o
(I11-1g) ) (I11~3e)

o3
?

‘ . R '
. -

The possibility\that the (M-1) ion exists as a 7-membered

rin:/zgpeaié remote since .a dtructure which is strictly

jso6lectronic with the tropylium ion cannot be written for

,ch33N20+. More likely would be a bicyclic atructure such -as
III-3f, which ias closely related to the open struqt%fe

III-3a.




After the MY and (M-1)" ioﬁé the next significant
peaks occur at m/e 69(27.3%), 68(93.2%), and 67(16.2%). For

the deuterated substrate (III-2) these are replaced by peaks &
at m/e 70(25.28), 69(100,0%) and 68(79.4%). Thus these ions

appear to still contain the tautomeric H or D of the original.

substrates (III-] or III-Z): .
- For the unlabelled substrate ﬁigh-resp}u%iOn mass
spectroscopy Shoved that the m/e 69 ion has the composition
C H 5NO (calc.,69.0215;’bbs: 69.0212), This corresponds to’

loss of HCN from the molecular ion and may involve the for-

mation of the oxazole cation (III-l4) from III-1e,

m/e 96(97) = m/e 69.0212 (70)
(ILI-1e) (II1I-4)

' The 1§rge m/e 6Q‘peak (93.2%)'was>shown tq@bo due
to' two, 1093;031-1“}!2+ (calc. 68f637h; obs, 68,0373) and '
‘ 03H2N0+ (calc. 68,0136; obs. 68,0138) in the ratio 6:1,

In view of the obser@ed.metastables'thqsa arise as shown-

in the Scheme III-2 (vide infra). :
Tﬁg loss of CO from the molecular ilon (as III-1e
or I11-1f) may result in the -formation of the pyrazoleu

-
’
. L ,

&

!
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«CO’

a + gt
| N s C,H), N0 T m AR
— m/e 96 (M‘) (weak) m/e 68,0373 (79 9%)
.[\ " . .
. ~ . B | m'=9k.0
—— ) -
i ) =HCN
) ' , h-H N 0 m 3H2N0
: ‘ m/e 95 (broad) m/e 68,0138 (13.3%)
T
. ‘Scheme III=-2 .
# N.B. These metastables were resolved.‘
- 1
i ’ - . . "
‘cation (III-5): ) o .
1i . . . I SN o——— .\N-CEO’ .
. L, = | 3
P ) N-C=0 o (mt)
: , \ H i ’ us -
.o ‘ (0 “— (D
-\’42 ¢ v . “ ) 'Zfﬂ
“ s (I1I-1e) (III-1£) N
=00 - .
N
CBHuN
n/e 68(69) ‘
» \ ‘ Ay




1

f these III-6 is the most attractive, and might

s

373

o ratio [1:1. The former may well représent loss-of

from the pyrazole cation or loss of CO from the

Q . @'\N ‘ ~ .-;CO‘
4o o = |

(111-8) o (III-7) .1/\\‘

meas, 67.0298) and CBHNOT (67.0058; meas, 67:0057)

m .' T 'i'5=c=tl>
| » o .o b

1 R (1I1-6) -
)

the open ion II1I=3c by the loss of HNC, Note that this

a

© ’c”o ’ . .
. ' .o -HNC R
L ,, [ —_— IDN=C=0
< ‘ CQEH )
\::. _‘ i . A e -
' - (III-3¢) (III-6)
m/e 95 ' m/e 68.0138
. ~ ' A\
mechanism requires that the (M-1) ibﬁ“frpm the deuterated
substrate lose DNC. Whéthe} this is the case.or not has
not yet been ascertained. 1 ﬁ—'
\. \
“\ Resolution of the smaller m/e 67 peak showed

L ' that it also is due to two ioms: C.H Nz {cale, 67.0296%

hydrogen
(H§1) ion?

m-)?

‘m/e 95

arise from

in the
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The origin and structure of (C3HNOT is not so easily rationa-
lized, However, since it is an. odd~-electron ion, it most

likely arises from either the molecular lon or the m/e Q?,

ion, ~ .
«CH. N )
. —3 . :" |
l& h_N O - S CBHNO .
" m/e 96 (M) ‘ m/e 67
-HC\ /
°3H3N° , V
- m/e 69 i \._/

A possible structure fo’r C HNO- 18 HeC=C=N=C=D ¥

The next group of peaks in the spectrum is at
m/e 53(23.9%), 52(43.2%), 51(20.5%),  and is little different
for the deuterated substrate. The first two probably repre~ -~
sent ions resulting from the loss 'of HNCO ('or DNCO) from

the ¥? and (M=1 )+ ions.The m/e 51 ion is probably structu-
» it - "V‘

.. =HNCO . . ' \
| ——> [l wes3
: (-onco) & .

N=C=0
H

(D)

. MY (II1-1e) . . - | -, ]
- .. . ‘ i - f / !
. -H* . »H » :
: . -” . . .

. . 3
) /éN\ . . - :
~ “ - , ‘ N #+- -
boci0 - (=DNCO) B
H . - ‘ ) B ) 1 .
CC (o) . ‘ or . s

. * R _
M-1 (III.3a) \ / HOZC~CENH - - -~ = °
) ' “\’, - , , ’: ‘ . %

L L . ~

s

o SR IR N e
R AR




"rally related to these and may be HC"C"-CEN+
The last group of peaka to be considered are thoae
centred around m/é“hz. These contain 3 heavy atoms and the

major possibilities are 3

m/e 39 c.ut,  c.unt

R ‘ ~
4o CH N - ,,
Mo can3r'¢f'
b2 cenhn*, CH2N2 , ©oNo', cH0f o
, b3 o 4 oEgN,',  cmio? .
N - Wb - . cH No*

These probably result,h' to a large extent, from fr‘a‘gmentatio\na‘
of the pyrazole cation (III-5) and the oxazole cation (III-4),
both of which are known to give such I‘ragment;s:l"7

In summary the primary fragmentations involve )
loss of CO and HCN from the molecular ion, and loss of HNC-
| _ . i * . M
* (or HCN) and possibly CO from the (Me1) ion as outlined
) below: ‘
. - B »
q’? T - -H’- N
I . * C. —> (H‘1 )
. m/y 96 < /e 95
I4 5 . . ) " “ ) ) ,
. , \ (or HNC)
~ . . * +-' . ‘ ~ ,..,.....+ i N -~
H N,* . - . : .
. Tm‘e 68  _ m/e 6 Y mle 68  mfe 67

P
. x

LA T e ke s A Sheint AL O b IR e Y
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_;peaks in the range m/e 39-l, Finanj, a minor fragmenta- -
tion pathway seems to result from the loss of HNCO from
the M¥ and (‘)3-1)+ ions:

. _ k] _H: -
' >
‘m/e 96

-HNCO

. Y
: 03H3N .
m/e 53.

v

1-Meth11-2£pyrimidqne (III-Bf (Fig, III-3)"

-~

m/e - 110 te9- 95 83 B2 B 68 55
ReI.®B 346 19.7 9.3 9.4 92.8 59.0 21.5 .0

m/e S 52 b2 ’
. R.IL.% 3.2 56.3 100.0

1=g3-qetnx;;z-gxgimidon? (I11-9) (Fig. III=W)

m/e 113 . 112" 95 8 85 8y 83 71
R.I.% W7 2041 11.1 7.2 B82.7 27.1 .32.7 12.0
m/e 69 68 88, 52 L5 |

R.I.% - 18,9 1.l 39.7 34.8 100.0

The molecular ion (III-8a) at m/e 110 loses “' ‘
hydrogen to form an ion at m/e 109; Also the 1-d3-methy‘1£- .«
=2=pyrimidone (III—9) i‘orms relatively high abundant M-‘l

ion,xhich shows that the hydrogen loss does not affect the
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L . 1

methyl-group, but most p’robablyf involves I or 6 position
of the pyrimidine ring. By analogy to 2-pyrimidone the M=1

V »ion of III-8 can adopt the following structures, derived
from the keto-form of the paii-ent molecular ion (cf. Scheme ~«
., ' R . 0 $ .
o ‘ ) ‘ )
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ass spactrum of 1-d3-methy1~2-pyrimidone
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m/@ 109(112)
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(III-10b)
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However, since the loas of . HCN from M-1 ion poss‘lbly ocLurs,

the followmg possibilitiea for the loss of hydrogen from
=5 1
'the molecular ion (III-Sa) are: also considered (cf. refs.

18,49,50)

. > :
| (L ( e ’
| ;~ m/\ 110(113) Q .

3“2(02)
. (Coa)
Y (111-8a) ‘ln .. (11I-10d)
. _ . r

“m/e 109(112)
H(D)

Xy \,(

X (111-1 Oe) . . N

Oon the other nandg, judging from the most abmjhant fragments

in thi apgctrw of the undeuterated and deuterated compound
{(III-8 and III-9.resp.), it seems that the s rambling of the

methyl -hydrogens ;lith the ring hydrogens occurs only fo a

1

minor “extent.
The next eigniﬂcgnt peak is mt m/e 82 and contains
"goseibly two fragments by analogy to the fragmentation

pattern of the unsubstituted 2-pyrimidone (III-1). The first

fragment, which arises from the molecular ipn by expulsion
of CO to fom an ion’ CuH6N2 ’ is most proba 1y the N-methyl-
-pyrazolium 1on. 'l'ho o&respom{ing peak fo the deuterated

~

k1

1

oy

0‘ ‘:




. oompound appears at m/e 85 (cun D_N

| ;;. S et (\/L -61 1

! . 2"3(003)(' =39
“ : _ (111-8a) * (I11-11) | L
' .. mfe 110(113) " "mfe B2(85) | L
> e L} &’ ?Yl
‘ : " The second fragment can be derived from the M-1 :lon

(111-104) by loas of HCN to yi\eld ‘the Ch h—NO (ChHD3NO )

ion (III-10d): - o //7‘ .

: | N <HCN (D)HT;:-L or @
)H * —61 ‘o a

- , 3‘« ;‘? (m =6l|..5) (CDZ)g“—; g
. ( e ( D,) o '

(I11-104) (z1112) - -
m/e 109(112) : n/e 82(85) | :

-

>

The corresponding metastable ions for the two processes M

occurring in the unlabelled compound are d:lfficult to dis-

LY ting\iish without ueing special techniquea, since they ehould
Appear at m/‘e 61.1 and 61,7 respectively. For the deuterated
e ) gompound, houevei', the ‘two metastable ﬁraneifiona el"e more

easy to observe. as indicated in the laet two schemeB,
Another important fragment is at /e 81, in the !
labelled eompound at m/e 8. In view of the observed /7
metastable ionq th!_ue transition involves loss of €0 frpgﬂ
‘ , \ R




the M1 ion (of. re’. 48)s

, m :60 2 C\\C < - C?
\ m’=63.
(coycn (cuz) (Cba)

: } ({11—13)
m/e 149(112) . - /e B(8L)

0f in erest is that the relative 1ntensity of m/o 81 tn

the unlabelled compound is almost double the peak at m/e B4
that occurs in the spectrum of the labelled speciea. It
_-looks like there is another pathway that contributes to the
sbundance of the m/e 81 ion. It may well be that the
metdyl-pyragolium ion (III-11) at n/e 82(85) 1o§es hydro=
éenl ﬁhich. according to the literatureh9, is q;pelled to
,a large extent (93%) from the methyﬁ-éroup. Thus in the -
de terated_pompoﬁnd loss of deuterium would be involved, gi=-

wving rise to the relatively high abundant peak at m/e 83:

N S (D.) Q or &/r"

L . CHEDY
(111-11) . (III-1h) : -

/2 m/e 82(85) . m/fe 81(83)

-

Hore problematical is the ionf at m/e 68, It

-

|

i

|

|

P

.fartly comes from the molecular fon by loss of 'NCO and is




- . . . ‘
e : rated compound the resultant

A

. -NCO
L e |

ogm 6

(III~8a)
m/e 110(113)

]

the ion I1I=-12:

~

confirmed by the apprbprlate metastable ions, In the deute-

ion dﬁpean{\:f m/e 71:

(III-15)%
n/e 68(71)

Another fragmentation pathway,which would give rise to
m/e 68 in the spectra of both, the unlabelled and the
labelled substrates, would involve loss of CHByc (cp Nc)
from the M-1* ion (III-10c),by analogy with the loss of HNGC
from the Me1 ion (III-Bc) of 2-pyrimidone (see p. MZ)zﬁ

\ -
407 ¢ oo -ciNe ,
‘ & ., mmmmee- > | Shoo
i, 7
© Ne
. -
- CHg
(III-10c) = (111-6)
g - N . e
: ‘m/e 68
- . There 1s sﬁill one more aiternative tha? could yield

the e 68, or m/e' 69 ion in the spectrum of the labelled
compound, and that is the expulaion of iCH, ('CD ). from .

? ) — .
,l_..—llq- < \ H *
Nkﬂa(cns) o ’; oo




l

.\ -~ . -
/ (o) | | -:CH, (:cD,)  (0) '
HT_ . il ,Nbﬁac-o T
| yﬂa(coz) ' , " |
(111-12) (ef, p. 60) -~ (II1-6a) B
m/e 68(69)

m/e 82(85)

) b

The losa of CH3NCO (cp NCO)'from Me1 ion that is
responsible for the pesk at m/e 52° th both spectra is cone .
firmed by the appropriate metastable ion for the unlabelled

conmpound s
- ~CH,NCO - T
™ (~CD3NCO) .
/ - l m*=2h 8 > l[:?' :
Cﬂs(CDB) ‘ . B_;z + - .
(111-10a) 5
m/e 52(52)

m/e 109(112)

Also expulsion of acetylene from 1II=13 is con=

"~ firmed by the appropriate metastable ions and givee rise tg .

" thé peak at m/e 55(58) s . ! |
: S R () -
- -C_H - , »
272 . = Hao= X .
(3 . > ‘{IN i ‘?‘
m/e 81(8l) ::ﬁ":g .
Gos ps0) L oo (g eny)
| ST (1I11-16),

3y

/e 55(58) - - -




N ’ 4 Py

, . ¥ .
A minor fragment appears in botg spectra at m/e 95 |
and involves loss or'CH3 CQDB)'from the molécular ion,
The small peak at m/e 83(86) most probdbly involé?s i
loss of HCN from the Qolecular“ion, although no mqtasf&bleﬁ<

ions are oﬁqerved for this process.,

‘\ .Finally, there is a high abundant fragment at

™ \

m/e 42(45) which forms the base peak and most probably is

the CHyHECH ion, There are numerous possibilities that cen
give rise to this fragment, For example it may arise from

fragmentations of the -, 5=, and 6-membered cyclic ions

.

¢ . III-15, III-1% and III-10b:
. A F
- - -C_H ' )
=NCHs _ 22 ch—ﬁcn3 o B
(I11-15) - . w/e h2(5)
m/e 68(71) '
- HCECNCO .
‘ \
. ' ' ' ' N ] )
. / \ , NN+
., |«
' o ~'
H43 . . A o ' Hz )
: (II1=11) - © (III=10Db) -
- " m/e 82(85) ‘ m/e 109(112) T

1 .
o e A 4
.

The last possibility is particularly.attractive since there
. \’

are signs of'the‘appropriate metastables for the labéxled

o and unlabella& substrates,
. o In 'aély the primary fragmentatgons ar“é"loas ofl v

»
-
3

p A




o

co, HCN, ‘CH

w6 81(8L)

m/e 109(112)

-

end 'NCO from the molecular ion and loss of CO,

3
CH,NCO and possibly HCN and CHNG from the M-1 ion:
N . ::"‘ M
- -CO =NCO
m/e 82(85) - €——— K = ———>  m/e 68(T1) .
Co ) 3. m/e 110(113)
!’ -
\
\
L) \\ ,
- ~CH, \ ~HO¥ ’
& . 4 ‘ \
\
m/e 95(95) m/e 83(86)
" ‘ B
\ e
<l .
T =00 ~CH,NCO : ,
——  (#1)T ———>  m/e 52(52)




1-Ethyl-2-pyrimidone (III-17) (Fig. III-5)

o~

. ? . '
m/e. 124, 123 109 97 96 95 83 82
RI.%  100.0 12,0 55,0 11,1 60.3 L42.7 5.1 L8.L
/e 81 80 19 69 68 67 66 56 -
R.T.% =~ 36,5 11.0 5.1 24.0 75,2 12.0 10.9 27.3
m/e s5 .5k 53 sz W | )
RJI%.  10.3 W41.3 17.0 27.3 36.6
. 4
‘" 1.d.=Ethyl-25pyrimidone (III-18) (Fig, III=-6) - S,
P a
m/e 129 128 111 \1Q1 97 9 87 8
RI.% 1000 B.0 80,0.° u.b\ 60.0. 46,7 8.0 140.0
m/e - 83 69 68 \8\ .56 55
: n/e Sh 53 52 Lo
£ "R.I.% 12,0 17.3 22,0 L46.7° ‘ /\
) é < * ‘

Loss of hydrogen from the molecular ion (III-17a) .
B is of minor importance and also the fragmentation pattern of
III-17 indicates, that no significan’c fragment ions origi=

nate from the M-1 ion. The loss of CHBfroxf;\the molecular ion

[:‘\ -cn (cv )
© m"95.

|-y
] éHz‘CHa L . . .
(I1I-174) . (I11-19)
m/e” 124(129) | m/e 109(111)

- e
A~ D]
Y-




takes priority in;tead and is responsib¥e for the peak at

m/e 109, which for the labelled fl-d-setlhyl-/acpyrimi(?one

. (IIT-18) appears at m/e 111,‘ and is confimmed by a metastable
' peak ‘at m/e 95.5.The resulting fragment is moast likely the
1Y i ‘\\\;\ ,
- * * ’
' )
R - »
100 ..." ' : ,
2 - - L. 124
ReXe . . .
r\ ) ‘ i
« 80‘_ L Y N )
68 N
~ + CHyCHg J
. L IIIa7 ‘ ,
/ 96
60 | L J Ib - ) . .
, ) , 109
: ” . 82 )
] .
. 95 ‘
l“o- 9 ', 54' ¥
L ~ 41 A | 81 ,
: . I S - ) o
~ . ;
. 20... . S | B L
! ~ = . -
a4 \ -
ar L , N
(( .o ' ’1,1 J h I [%:SI [ ul I : il N I: . 1
. ST : w/e

'Fig, ITT-S Mass spectrum of 1-ethyl-2-pyrimidone
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100 o ~ N v | - 129
\ ~
- ‘ﬁ.\
R.L - 69 \ A .
8o ] | ‘ / o
. A i i -
'CD4-CDj3
| IIT-18 {1 .
60 . > : ' o7 ] ’\
83 ) -
L.z > 40 ) / gq ~ .
Lo . . . 84
, ~ - B &
i 56
3 20 |
58
bl | ol e h
’ 101
o ) PRI lL I _,l| n| Lj.l ain ll Ll_ 1 ]1 L
) n/e
. Pig, III-6 Mass spectrum of 1-dg-ethyl-2-pyrimidone .
v - A ' .
' sta&e iminium 1on1n-19 (of. III-10d, p.48), from which
‘ ' further significant peaks arise’ (vide infra), /\
J - N : The 1ntense peak at m/e 96 can originate from two

different fragmentationﬁ)athways. The molecular ion (III-17a)
" ‘can lose eithexr carbon monoxide(aa) or ethylene(zg) :z"ising

from McLaﬁ‘erty rearrangement. A metastable peak at m/e Th.3

’

(1 24— 96). which can belong to both described pathways, is

PR R N VR PR ORTE DIE S TP I N 219




fwbaerved in the sbectruni,of,IIId?. , ’

v

. NN -CO- . \\‘
. I ‘/L , . > / \
N o i ~
J Et -~ - ’ Et -
F 2 ) ]
(I1I-17a) , (11I-20) -
n/e 124(129) m/e 96(101)
i
or: | .
7 NN - . . X
L —— CL |
N ¥ , ’ N“ "OH
~ ) : . N .
CHz~CHa S CHzCHy
' (III-17a) .
m/e 124(129) DR I S ALY
- > l : ot =72.9
(§N —_ ' Ny
\ + o o . NP oH (D)
: H(D) o .
To(III-21) :
- © o mle 96(97) L

-
[ -
* »*
»

"The spectrum of the deuterated compound helps to resolve the
'two peake, gsince there the ion due to the loss of CO appears
at mie 101 in relatively loy abundance, while the expulsion

of ’canu( 32), to which a metastable ion at m/e_72.,9(129— 97) -

} rqi‘ai:s,f‘é’ives an intense peak at\m/e 97. It seems, therefore,
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/,‘ that the loss of carboq monoxide heré belongs to g minor frag- .
/ " mentation pathway, in contrast to the 1-methyl and the unsub- ‘
| stituted 2-pyrimidone, @¢idently the major contribution to

the m/e 96 ion is the fragﬁeni IT1I-21, which originates from

‘ the molecular ion by expulsion of ethylene.

According to the observed metastable transitions, !
the fragment I1I-21, which is most probably the 2-pyriﬁfﬁ6ﬁe~*--—-
radical cation, decomposes further by loss of 'H an& CO to
yield ions at m/e 95(896) and m/e 68(69) rd@pectively‘
(cf. III-1, p.lil)s

(I11-21)
(infe_96(97) -

w/e 68(69) w/e 95(%6)

—— N s -
\

" Comparison of, the peak intensitidf'at m/e 82 and'

m/e 87vin the deutersted spectrum, which prohlbly results

» from loss of ‘NCO(42) from the molecular ion (IIi—17a),

e
-,

indicates that this fragmentayion is a minoy process:
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(III-172)
n/e 124(129)

(IIT=22)

/e 82(87)

Tha major contribution to the intense peak at m/e 82 o

arfses ﬂrom the expulsion of HCN from M-CH3 ion(III~%9).
The corresponding peak in the spectrum of: 'the deuberated"

| compound appears at m/e 8l4. Both metastablﬂ ions are observed

for this transition: ] N 4 (i'
-61 Ny
"‘2(002) =635 ok,

ﬁ(III:-19)‘ , _" .
m/e 109(_1‘1,1) p

-~

==

(1I1-23)
m/e 82(8L) * ,

The ion III-23 probab}y decompbéeé further 'by loss of :CH

(:0D,) (ef. III-12; p.52). - - -
',
The 1on at m/e 81(83) is most probably due to

2

loss of CO from III-19 (cf.p.h9 50), but no metastable trane

sition was observed for this" process:

~
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A ‘ \:: N§CH2 ‘ L 4 /j ,. . N
u N o

(I11-19) . ~ ., (III-2h4)
m/e 109(fﬂ1)\ B m/e 81(83)

\ . \

o " Judging from the cracking pattern of the .deutera-
ted species, no loss of HCN from the molecular ion occurs, 2o

Qince a m/e 102 ion is not observed. .
»
%n summary the primary-fragmentations are loss 1:»1‘CH,3

h and most probably’loss of 'NCO and CO from the molecular

ion:

- . ’ ﬁ | ’ ’ ’&
m/e 82(87) € -=—=——- Mt m— e >  m/e 96(101)

- N
CH), i LN

W : - ~ \\ .
§ . > . N )

< mfe 109(111)  mfe 96(97). 0 v«
{ . ' . { / a
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Further Yoss of HCN and most likely of Cd\}rom the MgQHB ion:

- . ‘ Y
. -HCN — ‘4 =00 ‘ - |
" m/e 82(8L) € (M:CH;)" -=--~-> m/e 81(83)

m/e 109(111)




1-Isopropy¥-g-pyrimidone (II1-25) ‘(Fig. III=7)

4

mle - M8 137 123 97T 9% 95 . 9k &
“R.I.% . 82,5 . 9.6 59.3 100.0 29.0 37.2 30.1 5.3

.m/e 860 MM 70 - 69 68 54 L3
153 £5.7 19.7 12,0 2.1 15.8 8.1
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The base péak in the spectrum of III-25 is at .m/e

.97, which most probably originaﬂps iargely from theiﬁo cu=
lar ion(III-Zqu~by a douﬁie hydrogen rearrangement. Tz:
process occurs frequently with compounds uhere an iso-ﬁro-

'pyl group is present51. The driving force for this reaction
would be for?ation of thg allyl radical and-the stable

cation III-26: - \ -
o . M . " .'.]
< ¥
b rH 4
—-——-—-——-’
or .
5 ,CH"%“) ‘ <
HL'
" (I1I-25a) '
. m/e.138 , Ja én—-qhscn
- -]

- Tk : | m=662 e

L | (111-26) k
. e T S
& . U n/e 97 ﬂ | o v
a motast‘k}o peak obsorved at m/e 68 2 cdnrirms thia Process,
" .. _Loss of GHB from the mulecular ion III-25a

vgivoa a fragment at /5123 (III-27) which may decompogé
furthor by loss of 26, probably. acezglane, to contributé
to the fragment. I1I-26 at m/e’ 97¢
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CFia ~oHg ‘

. c"h I-f‘
Lo T ' ‘
(X11-25a) (IX11-27) (I1I1-26)
.'m/e-138' m/e 123 ‘ n/e 97 )

1

In view of the observed metastable peaks the

.fragmdht III-27 also loses CO, and possibly CHBCN and HCN
to form the Nemethyl-pyrimidinium ion I11-28, the oxazinium
,f
-ion I11I-29, and the. CSH6NO at m/e 96' ‘ . P
- ‘ M oo *
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, i; "m =73 l& -Sh. N
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>(111-za) . (111-;7)\ “\_ -HCH
e 95 Lo omeaz N
© ogighot /e 9
®

The m/a‘96'can arise from the molecular ion by‘

A

HcLa}rerty rearrangement to yield the ZPpyrimidone radical -
oation I11-36 at m/e 96, dnd/or from the same molecular

ion by loss. of 'NCO to form an even electron ion III=31 at
| m/e 96.A metastable tranaition is observed at m/e 66.8
(138—> 96) but without special resolving technique is hard

.
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to decide to which process it refers (cf, 1=-ethyl-2-pyri-

midone p. '6-1‘): . , ‘ ~
‘ |

ot . -nco *.\ . - CHy cn-cn2 | >N
(I111-31) - N on
‘m/e 96 . Hsc \0“3 . (111-30)

\ B a ‘m/e 96

B ‘ : (III-ZSa) Lo
| m/e 138 - o

N

R

According t; the p;reeeni: metaetable ions the

i .Z-pyrim:l:done radical cation III-30 loses'H, CO snd

poassibly HCN (cf, III=1, p.ll): - ¢

- - - ~
. . +‘ ) ‘ -n. . -CO N~ ] +

| G HN, S - (III-30) g=——> . CH N,
m/O 95 ’ m =9h.0 . mjve 96 m =l|.8.2 m/t 68 .

» 'E - e
- | =HCN
o ' 03113no‘ ) 0
SOy - . mfe 69 : :

The expuleion of hydrogen {rom the molecular
ion 1e aleo conrimed by the’ appropriate metaetnble 1on,,
but it is difficult without deuterium labelling atudies to, :
assign the structure to the amall Me1 ion ai:. fn/e 137. It
. seenms, thai; the only eig_nifioant/ fragment, eris‘iﬁg f{rom the

65 .. .
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M=1 ion by losa of NCOH, :is at m/e 9),(: ~ T
1 - T,

'& "o

' . - NCOH ° | - ‘
-H L
m — -
m/e 138 e 137 .,u \ n/e 9l .

.. . e ‘ %\Cy [4 . - R

i ’ . However, the loss of a neutral molecule, “

possibly CH%=C=CH2, from M-1 ion via double hydrogen trans- . o

for,which may contribute to the III=26 fragment at m/e 97,

cannot be excluded, c . RY ‘
Finally 11126 fragments fur;;hei' by gxpulsi?n of ,

HCN é.nd possibly acetylene, and it could be, that the

B - - . b 1
(j ‘ ” \ |
oH ' .

, (III-26) B
3 - “c Vs ' m/e 97

~ 51 .:)/CZHZ \;ch n=50,5 .
H@\Oﬂ . ' | : ] G/

: "‘(" n ' S m/e 70 - - ,>

- fragment II1X-28 loses methyl radxlcal 5 form possibly the

s

pyrimidinium radgcal cation. at, m/e 80, This process would .

involve however a fomation of odd electron radical cation '

-

q . o ; %,"3
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from even electron ion, ‘whic_h rarely happens:

e . HCH . \N - . '
) = 0
’ e ‘
N L (111-28) - ‘ m/e 80 )

o m/e 95 : .-

& In's ry the major fragments come from the
molecular ion by loss of the allyl radical, loss of GH3
and possibly loss of CH3 CH—CH to form ions IIIe26, "

. III-27 and III-30, These decompose further as qutlined

below: -

-y - -

\J
So

A e C -~
m/e T ZHZ ALy —>  m/e 70 -

(1T1-26) m/s 97 ey

, b
- ‘ -CO A -CH.CN ¥
n/e 15 «— ||

+
§H | ‘ |
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. - -, (I11-27) m/e 123 . L
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. m/e 186 185 157 4h- 130 a0k 92
R.I.% 100.0  34.1, 34k.1,  25.4, 25.8 11.9 43.7
n/e 99 9 .89 83 82 81 80 o
R.I.% 87.7. 19.0 35.7 13.9 17.9 66.3 55.6 25.4
n/e 65 63 51 \ |

=
. » . ‘ )
° ‘ The most prominent peaks in‘' the spectrum afte

"those‘at'm/? 91, m/e 65 and m/e 39; These thres pe#ks are

-H" NN . =C0 ‘
n/e 95 e—— || ’/Lb ' — e 68

N\ (III-30) m/e’96

«HCN -

e -

m/e 59

3
!

= {

1=Benzyl=2-pyrimidone (I111-32) (Fig. III-8)

R.I.% 69.0 Wl 51.2 R

that of the pArent molecular ion III-32a at m/e 186 are

almost certainly due to the formation and éubdbquqht frag-
‘ment¥tion of the tropylium iqn52. The latter may be formed
moré or less directly from the parenf jon by N-C bond -

cleavage to'form a_stable 2-oxy-pyrimidine radiéal,gnd the -

benzyl cation which~rearrangg552-to the tropylium ion

t
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Fig. I1I-8 Mass spectrum of 1-be’nzy1-2-py}:1mi,done

N - t
. & A

(III-33). As :l:(tdicated below, metasta:b,les were observed for
the proceases m/e 186 —91, m/e 91— 65 and m/e 65 ->39. The
metastable for m/e 91 —» 65 is particulerly intense( sch,I11I=3).
. . The tropylium fon may arise in other ways. For
example, the peak at n;/é 92 may be due to the toluene cation

redical, which by loss of H gives the ‘tropylium fon' =3,
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L R ' éHzPh . *CHy )

‘ (IIIfB2a)
m/e 186 = , Ar

LY

I | . ' | ~C,H, :
?:-"\:,'\\“‘ ‘ W m =23 h . m =u6 h‘ '

L - . @
\ . m/e .39‘,_ ] m/e 65 (6:/[11_33) 3

L m/e 91
Scheme I1I-3 - ) A

-

(
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£

i; 'y The former may arisq.from the parent Yon by loss of(ﬁh

\in a process analogous to the fragmentation of some alkyl- X

N benzenesuaz

&

£
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ATIT=34) - V‘u ~ '

 mfe 92
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" The M-1 fon (ITI=~36) fragmenta further to form an ion ﬁ%

&!

’gatioq (XII-35), may arise from methyl loss from the .

m/e 130 and possibly the ions at m/e 158.§pd 157.\The lat er

\'ionibyfléss nf CO and can' further expel G6H5 to form the

The cation at m/e 77, which is most probably the phenyl

~

toluene cation (iIIr3h)u8. Another possibility is that the

phenyl cation derives frgm”a-cleavage in the: molecular ion.

'However, no‘hetastable was observed to support this, In turn

the phenyl cation may loge acetylene to give the ion Ch.3+ /

(m/e 51), which is commonly observed in the _spectra of arof

. matic compoundass ' -
The formation of the M~1 ion (111-3?, geems to
nave a metastable observed at m/e 184.0, No } belling stu-

dies were carried out to investigate which hydrogen is

expelled frohlphe molqculér ion, One of the posaibilities

is, that one of the benzylic hydrogens ia‘;nvolved in the

7

process: L,

o

AN =H* N\
o X
2 No . m=18l,0 +

S N
B

o -
d y

h ' Ph
_(III-32a) m/e 186 : .(111;36-)‘m/e 185

~
~

ion may lose phenyl radioal to form the cation at m/e 8o,
The peak at m/e 158 conld‘also arise from the molecular

3 , . .
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_ pyrimidinium cation at m/e 81,

) N - - Honco N -Co =N
! ———————— |
-91 3 N Nor . " NS _NH

3 e
m/e 130 g:;' * Ph

§ A \ (I11-36) m/e 185 m/e 157
-Co 7, | , }
\ ' o
\ ~HCN ) -C,H
\ , . : 65
& \ \ ) v |
o = [ S
':'“f | 6= ph l'f,;d
in ST
. h ]
m/e 158 m/e 80

7

Loas of 'NCO from the molecular ion to form the

' -~ * ‘ L
The peak at m/e 104 may be PhCENH (or PhN=CH),

. . . . (Y -
~ A ! . B . v
“ . . . .

-NCO _-:9_0____3’ ‘ ~
O< -111 5 |¥-/L” |
N~ Ph
cnz . H
m/e 14y P /~ mle st
- (I11-32a) /-c . -
- , - m/le 186 6
. ﬁ |
i m/e 81

ion at m/e 14l is oonfirrﬁa‘d)by ,the appropriate metastable,*

¢
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oy but its origin is obscure, ) '

. - - .

e

In summary the 'major f?agménts come from the mo-

-—

il

lecular ion by loss\ of é-oxypyrimidine radical, *NCO and
possibly N=C-CH=CH-N=C=0. Loss of CO is of minor importanée.

(’ ' : : - (QN ’ e
‘ . ‘ 2Neo - (A C
n/e 14 <€—————— N > mfe 91 . -

. - ‘mfe 186 . \

i

N - ‘N=C~CH=CH-N==0

3 ) .

.

_m/e 92 | :

‘ . ]
S * S
N

~ 7 , 'T
4

N RS : - . . - .
. The major fragments from the Me1 ion seem to. result from

L3

[
=

- loss of HCNCO and loss of CO, Loss of HCN is of relatively‘%

» minor importance.

| = HCNCO . | ’
mfe 130, e——— ()" —oZlioosm/e 157.

' | “ . mfe 185 . .

°
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1 -Phenyl=2=-pyrimidone (III=37)

»

172
100,0

17
13.3

m/e
R.I.%

m/e
R.I.%

&

>

ITI-37

PN

<
" e,

7/ ﬂ Jm

M

1.7

1

104

|

105
be3

90

[ ]

(Fig. I1I-9)
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Fig,,III~9 Mass apectrum of 1-Rheny1-2bpyrimidone
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e
The molecular ion III=-37a loses hydrogen to’
g ° c- - A
quite an appreciable extent, The hydrogen loss probably
. ' involves the benzene ring (cf, p.15) so that the resultant
SN . | ‘
jonic species would be an oxazolium éompound III-%@. 1
FN ’ -‘H‘ C, [§ F
. — \
© N o , ;.’/7\
. ' ‘ N 0v
. H - y
, .
. (III=372) m/e 172 . (IITI=-38) m/e 171
v ~ .
) ' , . vThe second most abundant peak at m/e 77 is mpat
i ,. . ,probably phenyl cation C6H5 » Which oould originate from
‘. more than one lonic species. One of the possibilities is
A,

1oss of stable oxo-pyrimidinium radical from the molecular

. .ion III-B?a. Co ) \\\

N7 4 Ve
. — 9635
. | ' N =34.,5 V- ,
] _ ' ‘ . wfe TF - .
e . ‘ K - i ’ ) " ‘ ' 43 Y ‘\,
('111-37a)’ mfe 172 . . . ¢ o
‘ﬁ?' R ’ " ‘ [ C . R R ’ ) . - . -

A metastable 1on at m/e 34.5, that is associated with this

process, is observed in the apectrum. T .

' »
— .




. The mol)cular 1on a‘lso expe 8- CO to form a peak

of‘ edium intenaity at m/e 14 (111-19 . wtsﬁ;_t motaai:ablo
at’ /e 120,6(172 —>1k).,

. (111-37a). m/e 172 //‘ 0 (111-39) n/e 1l

- \ ) ’ e/ - ' ’ B ’ . .
Lo . , e
'& v By malogy with/ tho spoctrnl bu.@)é;;/of . - o0
2’yr:lniidono Qcﬂ.p.hh). mmmﬁion to tho peak It

m/e 1!;1; uou]d b Ioaf of HCN from t’h’ M-1 ioh III-,)B. A me~

-,
fhtuble for t s péthway :ls obamed at m/o 121,3(171-»104,).
. . ‘ ' / & ‘
"y . - ' :
J .
N _CHOH T
.——_’ y - N\ s ow
ma§121.3 - v
{
o . . ) e g
) . : e ey \ . o,
. ‘I'he. gole'-ular ion III-37a possibly exp 1s TR A
NG@ to form the pe k at-m/e 130, and to a minor exteqt HCN/
~to, give m/e 1)4.5. N metastables ‘were (observed for these o
~p,roces‘sea., N s s . ) ' | &' . &
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el

S ’(}!,I-m) m/e 172 :

o Loss of CO from the M-1 ion could be responaible
fon the onl; at m/e 141.3:\ IR

- . -
- 7

-

b

A

'
.

.

, E .
! N ’cO ' i "
- , ) — — o oy w /
T ( o _ ",‘_,,..

, (111-38) m/e 171 . m/e 143
" v
{ ' (
P “The fra'nent III-39 decomposes further by two
.. #uccessive e}pul‘sions or HCN ‘to give a pesk at m/e 117
‘and m/e 90: o ¢ f, '
‘4
- > - +
O =HCN f @_ "<] -HCN -I
<j> ~ m =95 1 —69 2
(111-39) ° © L mfe 17 - m/e 9g
m/e 1M MY ‘ ‘ .
X ,
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The ‘appropriate metastable iqps confirm these processes,

T T—A-possible structure for the ion a?ap(g#ﬁoh

nnd posaibly ‘NCO, Poss:

process.
. , ‘ ™
- co : - e '
mfe 14l E—— M — — w/e' 77
. | . ». ,,’ o ~. . ‘ . {
vjco’ 7 SN ~HCN Ao
. 7 . \
’ : N y
: b . . T
m/e 130 . ' . m/e 145

|

d . - ho
- N
3 . -

Andther, relatively high abundant, fragment is thi M=1 ion.

which loses HCN and possibly CO. .
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. 2=Pyrimidthione (I1I-11)

m/e

/
’ Iu"ll.."c J ,

. NA
Fig. III-10 Mass spect

-

12 ~111\ 86 85
RoIL%  100.0 12,2, lob 17.2
me .~ 68 .59/ 58 53
RIET 33 38 B 06
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,; The tautomerism pf this e_

\ .to habe been studied, but for the ana
_tive the thiol form is.pr ferred in t
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- whereas the thione form predominates in solution

L - (99, 9986%)1g. Presumably a similar situation obtains for

" 2epyrimidthione(III=l41). )

| o : ‘. By analogy to its oxo~homologue,>the molecular

. mentation'pathway. Both processes are characterized by

-y

E:§§N . -ncn
S O

- T
. - (1II=}41a) m/e 112 . _'m/e°8§' o
}.- O ‘ ( )
i | - | -CS C <HON
/.l‘ ’
| - A v
‘ ' : ; .

N B ;v ~_ As shown above, the peak at m/e 85 can adopt
N . the ‘thiazolium ion structure, which again loses HCN and

¢

formd\oossibly the thiirene odd electron 1on,at m/e 58.

- /0

In view of the observed metastebl ions the

Vad'
moIeoular ion III-h1a loses 26, proéably acetylene, to

- -, fcrm an ion at m/e 86, which further expels HGN to yield )

A 4

a

ion of Z-p&rimidthione III-ﬁﬁ:roses Ccs and HCN, where with’
respect to Qxe peak heights, 1oss of CS forms the main frag—

metastable ions.at m/e L1.3(112->68) and m/e 64.5(112-85).
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[:QbN . Ei] ) > HNCS?
! P -66 0 HN—g X m*=u.0,5 ) Qn)e 59 Y
(III-hta) n/e 66 o
- mfe 112 ! S

(r{:x-m 8) m/e 112

: » .
N 0oL . . ‘ .
Besideé 'Ehe loss of HCN, the M=1 ion III-j42 1‘

: N (HCNS) -
JHeN (Meq)* ___THNCS R o
( 3 635 (11-i2) | mreghh et ‘
| m/eABh. m/e 111 , | n/e 52

” Lt J

N )

At'present there is-no evidence a8 to which

/

, hydrogen 18 axpelled “from the moleeular i n. Therefore, the

.
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in the case of 2-pyrimidone /(vide supra, p.38,39).

The peaks at m/e 5l and m/e 53 are probably due

to loss of 'NCS and HNCS from the molecular ion.

A}

" ~NGS

— -HNCS —
, '.;——_.:*r]m < s ' m'=25.1 g“-‘
;1/6 Sy (1ﬁ-ma) m/e 53 . .

. 7 mfe 112

v -

In 'sum'rpary, the primary fragmentat;ions come

from. the molecular ion by loss of CS, HON, HNCS, ‘SH,

aq{et&lene and possibly NCS, ) ' ' )
v ' . -
’ / -Hé‘:N/ .+ ? -CS ' .
m/e 85 & - M - — . m/e 68
-‘ ’ " - ;
o ‘ -CEL}V ;
m/e 58 f m/e Sk .
o © =HNGS
e . - R @ ° ‘
" ; m/e 53 m/e* 79
g ’
fhe M~1 ion possibly expels HNCS or HONS, T
T : ' v
S ~HON ~HCNS PR
- mle 8y e 1), ——————  m/e 52.
- | » '\ , " ’ o v '
i : \




. / -
. e8’ L 125 '
20 4 \ - . B . . ‘ v « ] . f" s
—~—
80 4

- o o . o8
|ll| IR alll.lll..l.'l\l.h. lulgL4 gah..[. " h

m/e

. ’ a
¢ .

Fig, III-11 Maﬁs spectrum of 1=methyle2-pyrimidthione

-

. - »

. 2 o

1-Methy1-2-pnimidtmone gnI-g ) (Fig. III-11) N

b e n/e ’ 126 125 110 98 93 8 [:IN
1 ' R.I.& 100,00 22,24 2.2 5.6 2.5 2.5 3.9
-, .- mfe 8 80 68- 66 L2 32 . 2

R.I\z% 503 10.8 2202 16.1 30.6 30.6 . , }

" / 13 -
‘y Loss or NCS from the molecu&ar ion III-hBa to L
form the relatively high abundant pesk at m/e 68(11x-uu), '

“Epagds 4@‘ :

* belonga to the major fragmentatién ronte. It is possible,

:‘x o -w-».fl




X
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2w row B

T T NI

that‘the fon III-h4 further loses acetylene xPtc )give' the‘ion
cn fcH at m/e L2. A broad metastable peak at m/e 36,7 i~s .
observed for the first process, while the metastable for
 the latter pathway is not quite clear\.{ There is alsp a
> possibility , that the molecular ion III-l3a undergees &
direct fragmentation' to yield the m/e\ 42 io;x, but no mqta;-

stable transitiori was observed for this, !

“

) o AN -NCS c ,’
: ' ¢ s m =36.7 .7, " l=N-CHjy '
‘ éu3 . AIII-bY) m/e 68
(11f-y3a) we 226 - L
o \ A A )
\ Py l .
e ! —cH ~
\ 272 o .
\ | -
~ \ |
5 . o . 7 \\ {
N v v
- / he ) '
~ 3 i . +
_.° CH JNCH m/e 42 .
« - . '
Ty The low abundant ion III-hS«at m/e 93 could be
¢

’ dus t the expulsioh .of SH from the molecular ion, but-
- there is no evidence for\ﬁis transition. However‘, in view
of the metastable ion present at m/e 46.8, ~}II-I.;S most:’
likely expels 'HCN to yield the ion at m/e’ 56 possibly the

2 ~
pyrrole catlon. Out of- the two proposed structures for the

III-hS ton (vide infra), -the possibility of ring expansion
49, 50

f“ ) to form the seVen-membered ring looka quite . attractive

w

o




(I1I-43a)
\ m/e 126

-

, (III-45Y m/e 93

v ’
&

-~

’ It could be, that the ion at m/e '80, probably the

* odd electron pyrimidinium cation, is due to the expulsion
of Cst from the molecular, ion, but no metastable transition

is observed for this process(cf. ref.19):

-
+

ut , - CH,S
——————

(III-lLBa) m/e 126 -

3

m/¢ 80
L

i

. -
The stru?ture of the M-T ion isn again

problematical.‘It could adopt the tautomeric structures
I?II-uba, II-h6b and I\II-h6o (analogoua to aapyrimixione
b 38)" e
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CeN N . _NC=
. — - N ——
e [ = & ]e__.._ -
. + . ) + . 4.
3 . ":: 3 CENMG

!

) &
(1I1-46a) (I1I-46b) ‘ (ITI-Lbe)

.

‘ v

Another bossibility is, that one of the meéhyl hydrogensa

/
is expelled and the g ion adopts the following structures
- 51
(ef. ref. 1N - S ' N
. - (a) e (b)
. Sy . »{ AN
. e X - . ! -
. AIIIT) I +¢;[, or |1, .
A m/e 125 : " _s ) .
Y CH, CHy n

According to ;he obsbrved metastable ions the
M=1 ion ldsea CS, HON®and G H 3t to give the peaks at m/e 81,
m/e 98 and m/e 8l respectively.In these cases it is more

helpful to Yisualize the struqture of M=1 ion as III-47, ,

[

4

(III-h?)
m/e 125 *a50, 5 /J

gw‘iw

fos *ﬁms r&&‘v 5

-
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In stimmary, the primary fragments from tfie molecular ion

arise by loss of 'NCS, possibly 'SH and CH,S¢

2
. ’ . .
, «-SH . - 4 «NCS
m/e 93  @&mmmmmmmm= MY —
m/e 126 .

[}

. The M=t ion loses CS,HCN and 102H3N\:

3

, ‘ wCH.N -
m/e 8 «—2-3- (v-1)"*

m/e 125

. ; U T e ey
i 38 Lh o % K & = N - ,‘;‘. o+ A
g 38 0 . s it N EIN N

et v L g
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40 o . , . o .
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l SR |1 13 125 \
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Fig., III-12

A
L

~~ 1=Ethyl-24pyrimidthione (III=L8) (ffgf IT1-12)

£

Mags spectrum of 1=ethyl-2-pyrimidthione

111
2l
79

m/e wo 139 125 T 137 12
R.I.% . ' 100.0 194 13.3 13,3 77.8
m/e - 98 ' 85 . 8, 82. 81 80
R.I.% - 18.3 18.3 12.8 L0.0 18.9 40.0 15.6
e 55 k2 M0
AT 15 & 1 32.2 233 _26.7
. ‘w’.‘?*‘v S5 PR o

107

35?2/// Lo
68

36.7




» ‘ The’molecﬁiar ion (IIIVHBa) of the above compound

undergoes a McLafferty rearrangement (cr. -ethy1o2-pyri-
midone p.S58), a%d loses ethylene to give an abundant ion\\
III-u9 at m/e 112, This process is conflrmed by a metaq‘
stable peak at m/e 89,6, The fragment III-uQ, which is’
most .probably the 2-pyrimidthione odd electron catfon, »
loses HCN,'H and probébly Cs. (cf p.82). The Qetastables‘°

are observed ﬂahgphe first two processes. e
\ -
\_ * : . ‘ .
\ .
™ .

, : S-‘.. Me 89 6 . §H

.:éHz-C’Hs , ST N i
L ‘. ' . (III-‘&S) m/e 112 0
(III-'.LBB.)‘ e . y

m/e 140 j S - \ ;

CHON |
mi=6l.5

-H' . \
m5110,0 .- N

NN

N »4 ‘IM @“

~ H
m/e 85 , : S .
- , o (III=-53) /e 68
T mem o
-

- Expulsion of CH3 from the molecular ion giveh
the fragment 111-50 at m/e 125 (cf. I11-47, p.86L, which
) further decomposes by logs of HCN to form an ionrat m/e 98

Both fragmentation pathwaya are confirmed by metastable

v

. v LY -
. .
Y -
4 ~
o . 'y
r ,

O

\ e oy
N

b

0
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g

T (III-nea)

- (111-50) m/e 125

K n/e 140 /‘ I
. t " i )
! /: "-cs ’Hcy'«
) G o u76,8
u v )
) | ,
!/ 8 ‘ ] NN - NN
: ﬁ’)_ LT l;{) RN @ .
- H .
m/e Bl . m/e 98
N [4 . "l'fl/a 81 { J

" ¢ 'The fragment III-50 possibly loses also C8 and
CAH,N, but there is no evidence from the aspect of metae

stable transitions for these patHWAyc (vide supra),

In view of the 6bservcd‘me£astables, the molecu~
. 8 ‘ L
lar ion algqugxpela'sﬂ, CﬁéQCHz, and pyrimidine,

(I11=L4Ba) [:ﬁ\
C: -ug, m/e 140 -81 8
m/o 80. " : .

s n¥=25,7 —-

. m/s 107, .

\
—




~
" The’ penk at m/a 82 could be dv.e to the loss of.
' "NCS from the molecular ion,}ut ne metastable /uskoburved
1n the appropriate region, v 4
N 8 L 4 ): . -«
< =NC . .
i s O
o S Et\
z - L 4
b r . d - m/e 82
' (111~l48a) m/e 140 \
7\ T A
3 ) The proposed s,tr(ucture for ,
the )1 i;n is t)u'followingz‘ (\
_ &’ L (111‘52)
i . Bowever, there is ne evidenco.
that the expelled hydrogen comes ’Cla Y
_ from the ethyl substituent., Also no m&tutablo ions were-
oburvod for any possible further fragmentations of the
; M1 'ien, 1t could be, that the III-52 ion loses HCH, C,H,
‘ and CoH, ' to eontribute to the peaks st n/e°112, m/d 113
and m/e 119, ,
- . ‘ SCHRCE  qu iy # - :
o, PR () T/ 20\
e - ’.;/L n (111-52) m/e 139 AN vy
. ro * m/e 112
/ E ~CH 7=CH, l-ucx
&
v ] . m '6“.
h “ ' v q |
My /A
(111-53) || A :
. ’ - e s
¢ m/e 111 °

# N8 This matutablo may also roror
(III-&‘)) m/e 112-’85, shown on
91

L]
s *

to the transition
page 89.
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Tho ion III~53 can: also arise directly from ‘
tﬁ molecular ion b{ﬁ loss of ethyl subatituent, but no

. metutable was obaerved for this process,

¢

e ‘ S In summary, it seems that the major fragments
4 come directly from the molecular ion by loss of CHZ-GHZ,
. gu, -cH. ‘caz, cu3, possibly ‘NCS and HCN:

&
& <CH " ~cH.=cH , :
nle 125 g Mt B2, g/ t112
- , ’ m/e 140 ‘ )
’ \\ .
. ~HG8 /‘ AN “HON - ™S
R . m/e 107 / . :\ . m/e 80
M . . II \
) S\ “
-/ ‘\‘
¥ ‘
/
m/d 82 m/e 113 /
s -, ’ o h
. Interesting fragmonta arise firom the M-CH3 ion by loss
.4\ E . * +
of HCN and possibly C8 (of, I1I-17 pa61)s
. N ' o
(MecH,)*
. . .
m/e 139 . 0
» -8 7 cnd
o . - k’,/
L . \ ~ m/e 81 m/e 98
- 92 .. .




C -Phenxl-Z-gnimidthIoge ‘III-E&! (Fig. III-13)

‘we | 188 187 77 51 39 32 . .
R.I.% . 55.3 100.0 36.3 21,6 9.8'58.8 :

/:

- . T 'I'he spectrum of this compound 13 very simple

1

' and by far the most dominant peak is at M-1, Moreover

- .,

5’ - s ' . ‘ . ‘i
20; S : - .

I
' B . ‘t

B ' | | ' A

. 4 - %4 . 109
‘ /’d d.h. di W aul | N .‘I Il l flall // L.
Pig, III-13 Maas spectrum of 1~phenyle2-pyrimidthions. . .
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this peak carries 25% of the total 1onization curront. As

with 1 -phenyl-z-pyridone19

and with 1-pheny1~2-pyrimidone
(this thesis P.75), the hydrogen lost most probably comes
‘from the benzene ring by a process which 1is ‘a radical

substitution reaction,

IIV\

+/“8

/é‘
x" m/e 188 - : ‘ m/e 187

°

,ﬁo metastable was observed for this process which is pro-
bably quﬂ:e fast, . =~ o Coe
~ " The stability of the m/e 187 1on is 1n keeping
with the auignod stmcture, a salt of which was eapily
synthesized by the reaction shown bolom

' ~*~c1o
o GH(OHe)é ’ Hclou
3 v“ /Ls
N CH(oMe )2 MeOH
°Attempts to obtain mass upectra frcm this salt were noe

uuccessful.

'I'he process m/e 188-'187 is apparontly much

. nggro important than the analogoua loss of K from _
-phenyl-z-pyrtmidone (p.7h). This obaervation is in gecord

uith the known greater stabnity of” thinzolj.um veraus .
*
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g,64Dimethy'1 der!b&raﬂrvee L {

oxazolium eyetemss '4'

-

)

Besides the molecular ion, the only other large
peake 1n the mass spectrum of III-5h are at m/e 77, 51,
and 32. The m/e 77 ion is preeumebly the phenyl cation
reeulting rrom simple cleavege o,f the moleeular 1on.

1 » -\z >4
N . - S

- o s

.'H. C . " Ph+ N .l"’ B \

,“ - » . - A i o
© * Y < ‘ ' ' -
m/e 188 - ' S /,,Ls.'

) . =33 3
.. SR + L
‘ u' ,031{:3 ' . ) . thB ~ H
- ‘A . , s . b .’e: r. . 4\ . ,
- m/fe 39 = T V. m/e 51

BN B . B
ot . : . <
¢ . ’
- oa . * 1 2

-m/e 51 1on (ch 3) *is a common fragment of arometic com=

poum'leSS neaulting from the 1oss of acetylene from tzhe

06115 ion. 'Ilhe mei;aete.ble (m =313, 8) for thie process ia

_ clesrly obeerved. Similarly 03H3 (m/e 39) comonly occure.

The ion at. m/e 32 ie preeumably the sulfur catidn S'

14
&

The absence of aign:lficent loss of cs from

the molecular ion “is preeumab]y due to the preeminence of
“the m/e 188-187 process, ’ \ o

/

Very little atténtion was paid to the mass |
epecbra or the leet five compoupde namely.




, , Me ‘Me . Me v .Me K
NsNe s s
' Me ~)*o e ”u/LO Me O Me N/LS ' Me /Ls
u Mo o H =
(I11-55)  (III-56) (I1I-57)  (III-58) ° (III-59),
since they~ weré not found helpful in the elucidation of

the fragmentation patterns described above.

! , & : -
As previously their spectra are cpa'racterized

3
various extents plus all of them suffer loss of at least

by fragments due to 1loss of. CX,HCH,NCX,HNCX and CH_NGX to

one methyl ‘group from the molecular ion, The 'onl]y two
fragments, that attracted our interest were the M-1 icns .
of '1II1-56 and III-'-S9.D,'Compar1ng-t;he intensities of the

- M=1 ions in -the 'table below? , b . ’ ‘

v
4

-’

=) R.I%

L

N R ‘ \ N ‘4’ . q !
(111-6) E\/lo . “ o ' 62.5

- © o Me s
(I11=43) @ S 22.2
8 - y

“

' T .. .
(111-56) || /1 < . <0.9
‘ ) Me o . nrl .
. Me .

(1_11;59)




Co. ) )
we see,that while the intensities of the thio~-iong are T
'similar, the difference between t e ebundances of the two
oxo-ions’ is remarkable. As already indicated before,
deuterium labelling showed .’m the cege of III-B that the
f B hydrogen lost dops not .come from }bhe methyl -group and it
was postulated, that moat probably the hydrogen from 6

"position is eﬂxpe],led‘by alpha-cleavage, folloyved by hydrogen \
transfer f‘rom methyl group to form a steble imih‘ium ion
(IIT-1 0d p, l;B'). 'l‘hie mechanism would explein, why almost no
'hydrogen is” ejected from' the molecular ion of III-S6. The .
two thio-compounds however show, that the hydrogen loss

to form the M=1 ion might come from the 'N-methyl group, -

The {ollowiug meci_mniem, viﬂa gamd-ﬂssion ia suggested: ..

(r s H or Me)
R a




PART IV - SUMMARY @ |

-

The molecular 1 of the compounds 1nveatigated,
may be stabilized by deloz':bi{ion and so give rise to
relatively intense p‘aks. Their stabilities, however, are
not identical and erg depenident on the 2-heteroatom

(.., S or P) and on N-substituents. .

a

For both series of cenmounas (X =0 or S) the

! o ) -
major pathways involve loss of CX .and loss of HCN, although

the intensities of the appropriate fragments varys 3, m
main difference between the two series is that while loss

of SH from the 2-thiones is quite evident, loss of °OH from
, the oxygen analogues is not signifitant.

The differ /;nt N-substituents, however, alter

. the fragmentation pattern by giving riee to new ions of
., high stability, which result hq auppression of the major

i‘rngmentatien routes (}i—cx, and M-HCN)., With increasing
size ;of the Nealkyl substituent m?re fragments appear in

.'the spectra, while the reverse holds for the Nephenyl

aubstituent, where delocalization contributee toethe
sta,,bility of, the molecular ion, and the relatively stable -

M=1 fons preclude certa.’m frngmentetions. . K

, I.osa of hydrogen radical is encountred in every

single apectrum, but the Mtensitﬁ.’es of the H-‘l ions vary
.‘
cons‘.lderably depend:lng upon the product ion structure. {

A

"'In the ca.ae\ of the unsubstituted-,‘the N-methyl-, and the

!

98 ¥




/ / ‘
. Yo, ) L P '
N-ethyl-2-pyrimidone deuterium labelling showed that the
> »
lost hydrogen comes from the pyrimidine ring. We believe
that L4 or 6 position is involved in the exp}xlsic:g, but ‘ .

. ’ , \ .
5t . more work has to be done to supporS; this hypothesis,

- Scrambling of the ring hydrogens, which uocc'é.rs in mﬁénoﬁxa \ .
» . ,‘ é‘t‘ N

examples stated in the literature(e.g, ref, 12), cannot
be e;cludecf. It is 'a.lmoit_ “certain sthat the N-ﬁhenyl-‘

éxd- and thiq-pyrimidine molecular ions lose hydrogen from
| the ortho-position of the benzene ring to form the. stable

oxazolium or thigzolium ions,, )

- Loss of NCX (3( ='0,3) from H?', although it sele .
dom belongs to a major fraghentation route, appears in all .
the spectra, to a greater or lesseé:aextqnt. ‘

0 The mechanisms proposed earlier are, of courss,

> highly speculative, They may, however, be useful in '
sugéesting future work to 1igldn£ify more closely the 'ori.gin '
PRI B of the major fragments, Such studies will. réquit-e' the i

l o
* further use of labelled substrates and high resolution

. .
wr

’ N N ' -

techniques, - : o CoL
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