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An unprecedented chemical transformation of 2-(2',6'-dimethylphen-
ylazo)-4-methylphenol has been observed upon its reaction with
[M(PPh3)3X;] (M = Ru, Os; X = Cl, Br) whereby one methyl group
from the phenyl ring of the arylazo fragment migrates to the metal
center via oxidation to CO.

and [Ir(PPR)3Cl]) ligand 1 always binds to the metal center
as a tridentate C,N,O-donoR)(affording cyclometalated
complexeg9-3 With the intention of inducing a different
mode of coordination in such ligands, we selected' B2
dimethylphenylazo)-4-methylphend)( in which both the
ortho positions of the phenyl ring in the arylazo fragment
are blocked by methyl groups. In order to investigate the

The present report has originated from our interest in the consequences of this ligand modification, reactio efas

chemistry of platinum metal complexes of 2-(arylazo)-4-
methylphenol {).? It has been observed that upon reaction
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with different triphenylphosphine complexes of the platinum
metals (e.g., [Ru(PRRCI], [Os(PPR)3Br;], [Rh(PPh)sCI],
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carried out with the same triphenylphosphine complexes of
the platinum metals listed above. In this Communication we
disclose an interesting chemical transformatioB tfat took
place during its reaction with the [M(PBBX,] (M = Ru,

Os; X = CI, Br) complexes.

Reaction of3 was first carried out with [Ru(PRRCI;] in
refluxing ethanol in the presence of triethylamine (containing
0.5% water), which afforded a deep green compléx*(
Though 3 contains three methyl groups, thél NMR
spectrum of4 shows only two methyl signals at 1.82 and
2.31 ppm. The infrared spectrum df shows a strong
vibration at 1928 cm! indicating the possible presence of
coordinated CO. ThéH NMR and IR spectral data thus
indicate that ligand probably has undergone some unex-
pected chemical transformation during the course of the
synthetic reaction. Identity of the green compléxifas been
revealed by its structure determination by X-ray crystal-

(3) Lahiri, G, K.; Bhattacharya, S.; Mukherjee, M.; Mukherjee, A.;
Chakravorty, A.Inorg. Chem.1987, 26, 3359.

(4) Complex4: Ligand 3 (30 mg, 0.13 mmol) was dissolved in ethanol
(40 mL), and to it were added triethylamine (containing 0.5% water)
(22 mg, 0.22 mmol) and [Ru(PB)CI;] (100 mg, 0.10 mmol). The
mixture was then heated at refluxrf@ h to afford a deep brown
solution. The solution was then evaporated to dryness to give a solid
residue, which was subjected to purification by thin-layer chroma-
tography on a silica plate. With benzene as eluant, a deep green band
separated, which was extracted with acetonitrile. Upon evaporation
of the acetonitrile extract complekwas obtained as a crystalline green
solid. Yield: 40%. Calcd: C, 69.78%; H, 4.79%; N, 3.19%. Found:
C, 69.37%; H, 4.82%; N, 3.14%H NMR: 1.82(CHy); 2.31(CHy);
5.91(d, 1H,J = 8.6); 6.05(s, 1H); 6.22(t, 1H] = 7.4); 6.30(d, 1H)
=7.3); 6.34(d, 1HJ = 8.6); 6.86(d, 1H) = 7.4); 7.15-7.39(2PP}).
13C NMR: 127.89, 129.84, 132.22 and 134.48 (2pPh9.59 (CH);

20.06 (CH); 116.53; 121.42; 121.51; 123.34; 128.19; 132.05; 132.40;
134.77; 135.99; 139.99; 141.96; 165.34 (RL(Ar)); 173.67 (CO).
3P NMR: 50.75 (s).
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Figure 1. The molecular structure cf.
Figure 2. The molecular structure d@.

lography. The structure (Figure®shows that upon reaction
with [Ru(PPh)sCl;] ligand 3 has indeed undergone an 7 has taken place, and no carbonyl has been formed in this
interesting chemical transformation, Whereby one methy| reaction. Results of the above experiments Clearly show that
group of3 has migrated to the metal center via oxidation to the origin of the CO in compleX was not the alcoholic
CO and the modified ligand is coordinated to ruthenium as solvent but the displaced methyl group of liga&d
a dianionic C,N,O-donor ligands{ M = Ru). Two PPh Encouraged by the observed transformation of lig&nd
ligands are also coordinated to ruthenium. The observedupon its reaction with [Ru(PBRCI], a similar reaction of
chemical transformation o8 is not only unusual but also, it was also carried out with an analogous osmium complex,
to our knowledge, unprecedented. viz., [Os(PPh)sBr,], in order to check whether it again
To verify that the origin of the coordinated CO in complex gndergoes a similar transfprmation. The reaction afforded a
4is the methyl group lost from ligan8and not the solvent  light green complex@), which showsH NMR (two methyl
(ethanol), reaction of ligan@ with [Ru(PPh)sCl;] has also ~ Signals at 1.89 and 2.26 ppm) and IR at 1922 cm’)
been carried out in another alcoholic solvent that cannot SPECtral properties similar to those of the ruthenium complex
undergo decarbonylation, vizert-butyl alcohol, as well as 4 The structure ob has also been determined by X-ray
in a nonalcoholic solvent, viz., benzene, under refluxing c'ystallography, and the structure (Figuré®2hows that
conditions in the presence of triethylamine. The same greenI|gand3 indeed underwent the same chemical transformation

complex4 has been obtained from these reactidhahich as before § M = Os) and the osmium complex has

shows that the origin of CO is not the solvent. Furthermore, COMPposition and stereochemistry similar to those of the
reaction of a similar ligand, viz., 2-@nethylphenylazo)-4- ruthenium complex. Compleéxcan also be synthesized using

methylphenol -()’ ha,s been carried out W_Ith [RU(F,):EHCIZ] . (6) Complex4 was also synthesized following the same above procedure
in refluxing ethanol in the presence of triethylamine, which given in ref 4, usingtert-butyl alcohol instead of ethanol, and the
has afforded a cyclometalated complex of ruthenium(8j) ( @ fgﬂux |“mf wa 5| h 'nstfﬁd of %?-llYle!di “{ﬁ%- ) §

_ _ 8 . 1 omplex4 was also synthesized following the same above procedure
M =Ru, X= CI)' No loss of methyl group from this Ilgand given in ref 4, using benzene instead of ethanol. Yield: 57%.
(8) Acharyya, R.; Peng, S. M.; Lee, G. H.; Bhattacharya, S. Unpublished

OH o) results.
\Mm Pho).X (9) Complex6: This complex was synthesized by following the same
- (PPhy), above procedure as for compldx using 2-methoxyethanol instead
H,C N CH, H,;C N of ethanol and [Os(PRJBr;] instead of [Ru(PP$)sClz]. The reflux

time was 7 h instead of 3 h. Yield: 32%. Calcd: C, 63.35%; H, 4.35%;

N N N, 2.90%. Found: C, 63.07%; H, 4.33%; N, 2.98%. NMR: 1.89
(CHa); 2.26 (CHy); 6.01 (d, 1H,J = 8.5); 6.06 (s, 1H); 6.24 (t, 1H]
H,C =7.6); 6.31 (d, 1H] = 7.6); 6.38 (d, 1H,] = 8.4); 6.96 (d, 1H] =

8.5); 7.13-7.40 (2PPh. 1%C NMR: 127.90, 129.98, 133.91 and

7 8 134.57 (2PP¥); 19.29 (CH); 19.95 (CH): 117.80; 120.04; 121.73;

121.84; 129.98; 130.52; 133.70; 134.13; 135.35; 138.50; 143.37;
166.13 (Ru-C (Ar)); 175.06 (CO)3'P NMR: 46.73(s).
(5) Crystallographic data fat: Cs;H42N20,P,Ru, monoclinic, space group (10) Crystallographic data f@&: CsiH12N20.P,Os, monoclinic, space group

P2i/c, a= 18.1758(7) Ab = 12.0548(4) Ac = 20.6448(8) Ap = P2i/c, a= 18.2014(1) Ab = 12.0662(1) Ac = 20.6995(2) AS =
112.663(1y, V=4174.1(3) R, Z= 4,1 =0.71073 A, R1= 0.0515, 112.7269(4), V = 4193.09(6) &, Z = 4, /. = 0.71073 A, R1=
wR2=0.1090, GOF= 1.146. Selected distances [A] and angles [deg]: 0.0377, wR2= 0.0785, GOF= 1.083. Selected distances [A] and
Ru—C(1), 1.858(3); Re-C(13), 2.045(3); RtrN(1), 2.040(2); Ru- angles [deg]: OsC(1), 1.874(6); OsC(13), 2.059(5); OsN(1),
0(2), 2.195(2); Ru-P(1), 2.360(8); Ru-P(2), 2.379(8); C(1rO(1), 2.062(4); 0s-0(2), 2.206(3); OsP(1), 2.365(12); OsP(2), 2.376-
1.144(4); N(11-N(2), 1.280(3); C(2XO(2), 1.308(4); P(B-Ru—P(2), (12); C(1)-0(1), 1.117(6); N(1¥N(2), 1.288(5); C(2)O(2), 1.304-
176.88(3); C(13YRu—0(2), 154.59(11); C(BRu—N(1), 177.21(13); (5); P(1)-0s—P(2), 177.15(4); C(13)0s—0(2), 153.16(17); C(H
N(1)—Ru—C(13), 76.75(11); N(1yRu—0(2), 77.83(9); O(1)} C(1)— Os—N(1), 177.55(18); N(1)Os—C(13), 76.17(18); N(1}Os—0(2),
Ru, 178.8(3). 77.00(13); O(13C(1)—Os, 179.2(6).
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Scheme 1. Probable Steps in the Formation of Complexesnd 613
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tert-butyl alcohol or benzene as solvent instead of 2-meth-
oxyethanolt?2Reaction of ligand with [Os(PPR)3Br2] in
refluxing 2-methoxyethanol in the presence of triethylamine
has also afforded a cyclometalated complex of osmium(lIl)
(8; M = Os, X = Br).2 These results again show that it is
the displaced methyl group of ligar&l not 2-methoxyetha-
nol, which was the source of CO in compléx

Mechanism of the observed chemical transformatio8 of
is not completely clear to us. However, the speculated
sequences illustrated in Scheme 1 seem prodabiethe
initial step, ligand3 coordinates to the metal center as a
tridentate C,N,O-donor via loss of the phenolic proton and
another proton from one methyl group in the arylazo
fragment. This particular coordination mode of ligahbas
been observed by us in some other complékasd such
C—H activation has also been reported by many otkelrs.

(11) Complex6 was also synthesized following the same above procedure
given in ref 9, usingert-butyl alcohol instead of 2-methoxyethanol,
and the reflux time was 11 h instead of 7 h. Yield: 39%.

(12) Complex6 was also synthesized following the same above procedure
given in ref 9, using benzene instead of 2-methoxyethanol. Yield: 46%.

(13) The two axially coordinated PRPhgands are not shown for clarity.
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this CNORX coordination environment the bivalent metal
gets oxidized to the trivalent stat®?and the metalated GH
fragment undergoes further- activation, via loss of HX,
affording a reactive carbene species. Upon reaction with
water (present in the commercial solvent as well as in
triethylamine) the M=C—H fragment gets converted into a
M(H)—C=0 fragment via elimination of hydrogen. Reduc-
tive elimination of hydride, followed by migration of the
CO fragment, yields the carbonyl complex of the bivalent
metals. Similar metal-assisted-C bond activation is well
documented in the literaturé.

The present study shows that-@& activation of selective
alkyl groups, linked to the ortho carbon of the phenyl ring
in the arylazo fragment of, may be easily achievable by
reaction of such ligands with the [M(PB§X;] (M = Ru,

Os; X = ClI, Br) complexes, leading to the formation of
interesting cyclometalated complexes. Such possibilities are
currently under exploration.
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