‘MASS SPECTROMETRIC STUDY OF B-DIKETONE COMPLEXES

MOHAMMAD YAQUB*

The mass spectra of hexaflvoroacetylacetonates show that
odd-glectron ions tend to fragment by the climination of
odd-electron nentral radicals with the formation of “wven-electron
fragment ions. Even- electron jons tend to fragment to loss
even-electron neutral fragment.  Metals that can change valency
by one unit aad consequently reverse theit odd-or even-clegtron
charaster tend to fragment differsntly thaa metals that da not
changs valency. Loss of neutral metal fluorides is observed in
Niand Ma complexes, aud are supporied with metastable peaks. .
Peaks above the parent peak in Mn (hfac); are noted.

INTRODUCTION

The literature in the field of mass spectrometric indicates that fragmen-
tation patterns of the compounds of metal B-diketonales are available only
for the common mefal acstyl-acctonates MacDonald -and Shanmnon (1966)
and for a faw trifluoro and hexafluoroacetyl-acetonates Holtclaw ef ol (1969),

- Thi¢ fimited Investigation has already led to some gederalization ‘about fhese
complexss, . It appears that fora given ligand, tha nature of ‘the fragmen-
tation pattern is influznced by the ability. of the chelate mstal fo ¢hangs
oxiiation state. The following study further qonfirmed this ides. '

MATERIALS AND METHODS

0 0
1 1

_ The ligands hera reported have the generat formuta CF3-C~-CH3-C-R.
Theése were prepared by the method of Reid add Calvin (1950). The mstal
complexes wers purified by crystallization (95 pet cent ethyl aleahel) or
bysublimation. ~ Semples purified by crystallization wero subsequently”

sublimed.
Fragmentation patterns including metastable peaks were determined
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for Ca, Ni, Mn and Zn hexafluotoacetyl-acetonates at an accelerating voltage
of $00 ¥, an electron potemial of 70 ev, and an oven temperature 60°C.

RESULTS AND DiSCUSSION

_ The fragmeatation patiersn of Cu, Ni, Ma and Za hexaflvoroacetylas
¢etonates ate piven in Table 1 to 4. Schemes [-4 show decompaosition path
waYS.

The first step in the electron impact of these compounds is the loss of

. clectron to pive the parent ion (molecular) as shown in Schemes 1-4.

Subsequent fragmentation as discussed and generalized by McDongld aud
Bhannon; depend upen: ' B

(1) odd or even eleetron character of an ion,
{2) . the ability of the metal to change its valency state,

Out results are copsistent wiith the abovepostulates, Loss of-odd
electron neutra]l fragment CFy is observed in each case from odd electran
species. (*)MLy*. which gave an even electron species (ML;—CF;+), (Schemes
1-4). .Further loss of odd electron species is not expected until the metal
can undefge & valen)y change, Thus CutZ which easily redyces to Cyutl
gave further loss of CFa.  The consecutive loss af twe CF; is not observed
in goy other metal,

. The loss of even dlectron fragment CF, from sven electron species - -
(MEy-F)* 18 is gbserved in Cu, Wi and Mn,

" Loss of sven electron apecies (L-CFy) is observed from (ML2-CFa)* -
a8 expected.  Loss of CFy from this sven electron species is observed only -
In case of Ni. Howeves, loss of CBj from ML* i observed in Zn, Ma and

Ni. Loss of »(L-F} iz observed from (ML;-CF3)tin Ni and Mp.
0 O

; i 1 :
The elimination of CF; and CF;-C-CH-C-CF; {Schemea 1.4) require
a flourine rearrangement, Plausible acceptor sites for the fluorine include the
elecizon .deficient carbor (generated as the C-CF; or CF3-F honds are
broken) and ths mietal atom,. Owr sfudy supported that fluorine mitatis
to the metal. Loss of newtral metai fuoridesis observed o Ma and Ni© -
(S8chemes 2,4).  Each process s confirmad by metastable peaks.

The fluoria¢ rearrangsment reactions witk the foss of - neutral metat-
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fiyorides suggest that the oxidation stata of the metal has mot been reduced.

For example, the elimination of NiF; and MnF; give indication that these
metals are not changed from +2 {0 +1

Predominant pezks above the par:ﬁt peak of Mothfac), {mfe = 731,
676, 657, 617, 538, 488 corresponding to [(MnL3)s-L1*, MaLat, (MaL;-Fi+,
'MnL3-CF;)*, [MnLy-(L-CF3)]*, (MnLyF)* arc noted at 430, §00, 500, 1200,
1800, 2400 aecelerating voltages.™ These péaks of sublimed complex have naot
been reporied io the Hterature with any divalent fucrinated complexes.
Whether the oeiginal material is in the potymerized form or these ions are
formed in the mass spectfometer i3 & question for discussion.

It may be noted that the Bediketonates may serve as model compounds
for biologically important and other complex ~ metallo-organic chelates,
Information grined from mods! metal chelates srstems may well form the -
basis for spectro-metric strutinral aoalysis of neturally occuring metal
chelates. -

Taure 1. Relative Peok Helghts
*Culhfac); -

The following relative peak heights (R.P.H.) for major penks iz Cu
hexaflnoroacetylacetonhte were observed. .

. (a)

Fragment mfe RPH :

Culy*+ 477 T Ra 2.01 21,90
(Cul,-CF;y+ 408 . 37.45 37.25 37.53
(Cul,-2CF3)* 339 C;mm - 23.67 - 23.09
(Cul.CFy 201 100 - 100 100
(LH-CF;)* 139 70.25 . T0.29 70.19
(LCF;-Fy+ 119 19.33 18,45 . 18.86

Cutl 63 .. 35.50 34.90 35,30
Doubly charged fons o

Cul;-2CF 169.5

'Cl.ﬂg 238.53

(a} For this one exemple three different- d:termmnham afe paﬂented
to demonstrate the reproducibility of the data,

¥ o L ga hiac = h-::ﬂuurumtylzuw-au:u_n.:u.
« LPH., L Ralitive Paak Heights
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SCHEME 1
Fragmentation Pattern

Cu(hfac)y
CuF,

343 363.5%

v
(Cul3-CF,)*

CF, | 2817  Note difference from
Ma, Ni, Za chelctes.

_ v
(Culz-3CF 3)*

(LCE;) | 11920

V =
(Cul-CF ;)

~(1-CF1) 19.7* Metastabls peaks indicate
that Cu+i comes oply from
this reactiou.

W
Cu+l -

Symbolr: = Pach conflemed by matestabla paak,
w Patn nat conflrmed by metastable paak
L Ligand portlon of tha complex,
* misof matariable fon.
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TanLz 2

Ni{hfac)2
Fragment m/fo RPH
Nil,* 472 54,1
NjL;-CF;* 403 100 .
NiL,-2CR;+ 334 1.7
NiLF+ 284 £3.3
NiL+ 265 61.0
NIL-CF;+ 215 El.2
L-2HF+ 147 36
LH-CFy+ 139 32.5

" L.CF3-F+ - 119, 18.9

L-CF;-F-CO* 91 15.6
CFy* 69 - - 18.4
Doubly charged lons '
NiL,-Ftt 226.
NiL4-CF3t+ 201.5

TanLe 3

Zn(hfac),
Fragment mfe R.PH
Zulyt 478 23.8
ZnL ,-CFy* 409 - . 100
Znl,-2CF3* 340 5.38
ZnL+ 27 15,59
Zal.CFyt 202 11.7
L+ 09 "63-37
L-2F¢ 169 38.67
LH-CPy* 13% 9.9
L-CFy-Ft 119 99,7
L-CF3-F-COt 91 34.8
CFy* 69 17.4
Doubly charged jon '
Znl ;. CFy++

a-uii!

ELAC i
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SCHEME 3
Zithiac);
nLg

. ZDLz"'H :

34909+ -CP;

(Zaly-CFor

-

k

y
179.9* ~(L-CFg)
. Zol+

180 3% .CF,

Y -
(ZaLF-CF3)

I = W SN R

Rearrapgement step




- Fragment mj‘n R.EH.
MhnL* - 469 37.3
MgzL,-CFy* 400 41.9

. MnL-2CF, L 1.3
MaS+ . 21 - 281
MnLP{-dF;* 212 - oo
LH-CF, 139 34.34

. CRy* 3 6o -192.9
Duubly charged (one _ - |
MaLy*+ 245

MnLy-EH . 328.5
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