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SUMMARY

The behaviour of some mercurated products of mono and diquinolinyl phosphates under
electron impact were studied. Fragmentation took place via o and 8 cleavage. The proposed st-
ructures were confirmed. As previously reported all spectra have the oxine ion at m /e 145 ins-
tead of oxinate ion m/e 144,

INTRODUCTIGN

The behaviour of organophosphorus compounds under electron
impact has been extensively investigated, this is clearly reflected in the
recent review published by Granoth in this field®. The early study on the
fragmentation of dialkylmercurials reported by Dibeler and Mohler®.
Most of the work on organomercury compounds dealt with ionisation
potentials and appearence potentials of simple fragments formed by
carbon-mercury bond cleavage®. The mass spectra of some aromatic and
aliphatic mercury compounds has been reported™®?,

The present work was directed to study mass spectra of some mer-
curated compounds formed by mercuration of mono and diquinolinyl
phosphate in order to report the behaviour of these compounds under
electron impact.

* To whom all correspondances should be addressed: Dr. M.F, El-Shahat, Chemistry De-
partment, Faculty of Science, Ain Shams University, Abbassia, Cairo, Egypt.
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RESULTS AND DISCUSSION

The general fragmentation of the mercuri bis (5,7-acetoxy-mercuri-
quinolinyl) phosphate (I) can be described as follows:

A Q
"L
2
X / \/b N lc N\
ArQ ' + 202H éf

Ar+ Hg 5

where R=H , Ar= CH;C00Hg (n

‘ I
CHyCO0Hg- N =

The fragmentation according to (a) is due to «- cleavage with res-

pect to AN P = O and cleavage of C-Hg bonds to give CH;COOHg" m /e

260 (1 9,) (The low 9, may be attributed to further fragmentation)
and give (1) by a gain of proton which fragmented as follows:.

- ™~
N7

OH
m/e 145 (100°%,) m/e 115 (49.4°%,)
(1)
AN
“2‘:‘ ) RN O _HONg  CgH,t =C,H, CoH,"
N

m/e 9! m/e 91 m/e 64 m/e 38

'The fragmentation obtained due to B-cleavage is (2) and fragmen-
ted as follows: '
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N - "C \ ‘C H ~~ -~ “+
m EzizHc@@ M, (T3 HON ¢y

- _ .

m/e 129 m/e 103 m/e78 m/e 51

The low intensity can be attributed to further fragmentation. The in-

tense peak at m /e 202 (43.3 9), m /e 200 (31.9 9,), m /e 272 (35.05 9,)

m/e 45 (33 %), m /e 43 (30.9 %), m/e 60 (21.6 9,), m /e 64 (16.49 %)

and m /e 39 (11.3 9%,) were attributed to 22 Hg*, 2Hg*, HC = C -
H O+

|
Hg —C—CH,, CH,C = O".H,, CH,C = O+, AcOH"*, C,H,*, HC,N* res-

sthg’s
pectively.

It is clear that *Hgrand **Hg* ions enter in the formation of

(0)

I

|
other molecular ions, such as HC = C —Hg—C—CH; m /e 272 (35.05 %)

~ HQ* ' —
@f{:\;} m/e 316 (17:)s HO- é‘O'HgO COCH3 m/e 360(1%); \l\'*'r:,]

Hg

' OH

m [e292 (1 %); C,H,Hg* m /e 251 (1 9,); HO——_P—O;———Hg+ m /e 281 (1%). |
The spectrum shows also small peaks at m/e 81 (1 %) and m /e 99
(8.2 9) derived from fragmentation from the directions d and e due
to a-, 3- cleavage and 3, B-cleavage and gain of protons with the form-

ation of H,PO:* and H,PO,*. The small peaks at m /e 41 (1 %,) and m /e
40, attributed to CH,CN* and H,C,N+.

For compound (II), fragmentation took place via the same

N
N/
Q- ZHgCt  (11)
HO’f,’\o/
0

routes as compound (I). The base peak at m /e 145 (100 9,) attributed
to oxine ion and not the oxinate ion®,
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The intense peaks at m /e 177 (60.8 9,), m/e 36 (45.3 %,), m /e 63

X
(15.4 9,), m (e 91 (19.51 %), 272 (15.4 9,) attributed to @

\
H CI+, CH,7 |+ ]| and H.Hg"CL.

”

The small peaks at m /e 235 (1 %), m /e 72 (1 9%;), m /e 78 (1 %,) and

m /e 51 (1 9,) can be attributed to HgCl+, HCL*, @ , C,H,*
N

Mass spectrum of compound (I1I) follows the general fragmentation.

[\,.'
i |

9 H
CZH 0 6\0}49[

[
7

-t

The small peaks at m /e 200 and m/e 202 attributied to **°Hg+, 22Hgt
indicate that fragmentation took place with the liberation of mercury
as metal and not as ions, also®Hgt and ”Hg" ions entered in the for-

OH
+
mation of other molecular ions, e.g. HHgl+ m Je 329, HOLP—O Hgl
J
OC,H,

SN
dm e 54, @J m fo 328, and C,H,Hg" m Je 253.
N

Mass specirum for compound (IV) shows that the base peak is

C HBCOO Hg
~
-Hg N
q N

OH
\
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attributed to 2?Hg* at m /e 202 (100 9,) which appears to be due to
cleavage of Hg-C, Hg-O and Hg-OCOCH; bonds. Fragmentation took
place via « and B-cleavage with respect to NP =0to give the different

/

fragments.

The intense peak at m /e 200 (79.3 %) and m/e 272 (43.3 %,) are
+O0H

|l
due to *°Hg* and HC=C—Hg—C—CHj, while the small peaks at

m (e 145 (3 %), m /e 103 (18.3 %), m/e 60 (8.04 9,), m/e 43 (10.3 %),
m /e 36 (1 9), m /e 81 (1 %), m /e 91 (1 %), m /e 117 (1 9,), m /e 64 (1 %)
mfe 38 (1 9), m /e 51 (1 %), m/e 261 (1 %), m/e 281 (1 %) and m /e
266 (1 9,) are attributed to
+
ST

~ 3
/N
=7 ‘ (;.D
@ , CH,COOH.H,CH,=0 ,C™", H,PO+, \N'
HC™ N
OH N U
N = J
“ %) ,C.H,*,C H*,CH,COOHg+,HO-P-HOL+ and N +
—
N

! on Hg

\

0

The base peak for compound (V) is the oxine ion m /e 145 (100 %)

which attributed to a-cleavage with respect to lP = 0,

7
ClH
X
+ -
5 |«
0—p (V)
OH
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The intense peak at m /e 117 (51 %) is attributed to the fragmen-
tation of the oxine ion as follows:

enYCRPt pRN G

‘ m/e 145 m/e 117 m/e 91 —G4H, | m/e 91

/N

. : rq—i] -HCN
C,3‘ é;Z_H_ C3H2 g'_H_C_N_ ~N

m/e 36(35.6% ) m/e 38 m/e 65

-CZHZ - ~'>.

‘m/e 6b

B-Clavage gave rise to m/e 129. Its fragmentation js as

follows:

~C H HC R —HCN +
: —~> HC + V] ——> Cals
N

m/e 78 m/e 5|

The peaks at m [e 202, m Je 200, m /e 99 and m /e 241 are attributed
to *Hg*, 2?Hg*, HPO,* and

HO |
HO-d;0
HO
\_/
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The molecular ion peaks cannot be observed in all spectra and this
is attributed to the unstability of these compounds in the mass spectro-
meter. We notice that instead of oxinate ion m /e 144 the oxine ion m /e
145 appears in all the spectra. This phenomenon has been noticed in
the mass spectra for chelated acetylacetone where the peak at m /e 99
disappeared and instead the acetylacetone ion at m /e 100 appears®.
The explanation is that the unstable oxinate ion gain hydrogen atom
and change to the oxine ion which arrived to the ion collector in mass
spectrometer with the formation of the peak at m /e 145. This was in-
fered also by Kidani et al® for chelated 8-hydroxyquinoline where m /e
145 appeared.

EXPERIMENTAL

The mercurated organophosphorus compounds were previosuly
prepared ).

The mass spectra were determined on a Varian MAT. SM 1B with
data system SS 100 mass spectrometer operating at 70 ev, mass resolu-
tion approximately 1000 and ion source of 200 C. For all samples the
direct inlet system was used. For each sample two mass spectra were
carried out, one with correct peak heights ratios and the other was re-
gistered with higher sensitivity to show small peaks. '
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