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Although extensive works on electrophilic substitution reaction of metal acetylacetonates
have been reported by J. P. Collman and his co-workers (1,2), successful examples of nucleophilic
displacement on the chelate ring have never been found so far (3). We have succeeded in the
first nucleophilic reaction on the metal—aéetylacetonate chelate ring by the reaction of tris-
(3-bromo-2,4-pentanediono) aluminum (III), cobalt (III) or chromium (III) with thiophenols,
leading to yield tris-(3-arylthio-2,4-pentanediono)-metal (III). Some of these.compounds have
been obtained by the reaction of tris-(2,4-pentanediono)-metal (III) with phenylsulfenylchloride
(sulfur electrophile) (4). We wish to report this interesting nucleophilic displacement of

bromine of the brominated chelates with thiophenols shown in eq. 1.

CH, CH
\c——o
\ \{ ‘
\ 0»/1/3 + RSH — Rs—— /3 + HBr (1)
/ c—o
CHy cu3
R=C,H.~, p-NO,C.H,-, p-CH,CH, -, M=A1(III), Co(III), Cr(III)

The results of reactions are summerized in table 1. The structure of the products (Ia\/IIIC)
was comfirmed by their elemental analysis and spectral properties (Table 2).

For example, treatment of the brominated metal chelates with three times moles of thiophenol
in CH2C12 at -15~ -20°C for aluminum (III) and cobalts (III) chelates and at -5~ -10°C for
chromium (III) chelate afforded tris-(3-phenylthio-2,4-pentanediono)-metal (III).

For aluminum (ITI) chelate, the white precipitate from ethanol-water was found to be tri-

substituted chelate (Ia). Thin layer chromatography showed the exclusive presence of
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Table 1
Metal R Yield(Z)* mp(°C)
I AL(III) CeHs 13.3 89 ~— 92
I, AL(III) p-CH,C H, 39.6 162 ~ 164
I, AL(IIL) p-NOC H, 18.6 135 ~ 137
I, Co(III) Celis 45.3 104 ~ 106
11, Co(IIL) p-CH,C H, 44.8 170 ~ 171
I, Co(11I) p-NO,CH, 43.5 163 ~ 165
III ** Cr(III) CeHs 90.0 105 ~ 107
L, Cr(III) p-CH,CH, 68.6 100 —~ 102
I, Cr(1IT) p-NO,C H, 88.6 148 ~ 150
* based on chelate. *% (1it. (3), 104 ~ 106°)

tri-phenylthio-substituted chelate for cobalt (III) chelate. In the case of chromium(III) chelate

the column chromatography with benzene on Florisil gave tri-phenylthio-substituted chelate as

a major product and small amounts of mixed-ligand chelate which was considered to be bis-

(3-phenylthio-2,4-pentanediono) (2,4-pentanediono)-chromium(III) on the basis of IR and UV spectra.
Table 2 lists spectroscopic data (the mmr spectra in CC14 and CDCl3, the IR spectra in KBr

and the UV spectra in CH2C12). The proposed structures of the products are confirmed by the

mmr spectra for aluminum(III) and cobalt(III) chelates. The characteristic IR absorptions of

the phenyl ring appeared at around 1480 cm-1 (vC=C of phenyl ring) and 800 cm_1 (rm (CH), out-of-

plane vibration) show that the phenylthio group has been introduced to the chelate ring. The both

absorptions have not been obsereved for the brominated chelates. Two bands appeared at around

850 t:m-l for Ic’ IIC and IIIc having p-nitrophenylthio group are possibly assigned to w(CH) and

the stretching vibration of C-N.
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UV spectra of (Ia)’ (Ib), (IIIa) and (IIIb) in CCl4 showed new bands at 250 mpy assigned to
a m-» 7% local excitation of C6HSS and p_CH3C6HSS' Unfortunately, these bands of (IIa) and (IIb)
are overlapped with the intrinsic band of chelate ring of chromium (II1) complex. The absorption
at around 340 mp of (Ic) and (IIC) is probably attributed to a 7 - m* transition of p—N02C6H4S
group.

The similar changes in IR and UV spectra of (IIIa), (IIIb) and (IIIC) are good evidence to
support that the three compounds also possess the tri-substituted p-nitrophenylthio group.

While an explanation for the reaction mechanism is not conclusive, the formation of the
C-S linkage seems to involve the displacement of bromine from the chelate by attack of the sulfur
nucleophile, In addition, the possibility of the radical reaction may be excluded by the occur-
rence of these reactions to the same extent under nitrogen atomsphere in dark. We are currently

investigating the mechanism of reaction and attempting to find out another nucleophilic

displacement. These results will be published elsewhere in near future.
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