C43

Journal of Organometallic Chemistry, 299 (1986) C43—C46
Elsevier Sequoia S.A., Lausanne — Printed in The Netherlands

Preliminary communication

o-ALKYNYL COMPLEXES OF MANGANESE(I) AS LIGANDS.
SYNTHESIS AND X-RAY STRUCTURE OF
{[n* -Bu*C,Mn(CO);(dppe)],Cu}(PF,)*

G.A. CARRIEDO, D. MIGUEL, V. RIERA*

Departamento de Quimica Inorganica. Facultad de Quimica, Universidad de Oviedo
33071 Oviedo (Spain)

X.SOLANS, M. FONT-ALTABA,

Departamento de Cristalografia y Mineralogia, Universidad de Barcelona, Gran Via, 585.
08007 Barcelona (Spain)

and M. COLL

U.E.I. de Macromoleculas, Instituto de Quimica Orgénica (C.S.1.C.), Diagonal 647.
08028 Barcelona (Spain)

(Received July 16th, 1985)

Summary

The syntheses of complexes of the Group IB metals with 1% -bonded
o-alkynyl compounds of manganese(l) are described. The structure of the
salt {[n?-ButC,Mn(CO);(dppe)],.Cu} (PF(,)-;CIQCH2 (dppe = 1,2-bis(di-
phenylphosphino)ethane) has been determined by X-ray crystallography.

Some acetylide complexes of the type L,MC=CR are known to coordi-
nate to several Group IB metal—ligand fragments [1], but to date, no
cationic species of the type [(L,MC,R),M']" (M’ = Cu, Ag, or Au) have
been reported.

We have found that the stable cationic species {[n?-ButC,Mn(CO);-
(dppe)],Cu} (PF) (IIa) and {[n?-ButC,Mn(CO);(dppe)]-

[P(CsH Me-2),]Cu} (PF,) (IVa) can be prepared almost quantitatively by
means of the reactions shown in Scheme 1.

Complexes analogous to IIla {[n?-ButC,Mn(CO);(dppe)],M}* with M =
Ag (I1Ib) or Au (Illc) can be obtained by direct reaction of a two-fold excess
of the o-alkynyl complex [ButC,Mn(CO),(dppe)] (I) [2] with
[Ag(NCMe),1BF, [3] or CIAu(C,H;sS) [4] and TIPF respectively, and,
when these silver and gold reagents are treated with a 1/1 mixture of the

*Dedicated to Prof. R. Usén on the occasion of his 60th birthday.

0022-328X/86/$03.50 © 1986 Elsevier Sequoia S.A.



Lt
SR
P .
D TS ot
™
N . i
I ‘4\ [ 1]
Ve
Mo
acheme

SCHEME 1. [Mn] = fac-Mn(CO), (dppe), L = P(C_H, Me-2), (i) CuCi in CLCH i) [MniC-CBu' ang
TIPF, in Cl.CH,: (iit) L. and TIP¥ in C1,CH,,

o- alkynyl {(Iy and P(C,H,Me-2}; in CI,CH,, the apemes analogous to 1Va,
ie. {[n?-ButC,Mn(CO).(dppe)}[P(C, H,Me-2) [M? 7 with M = Ag (TVD) or
Au (IVe) are Mrmed.

The spectroscopic properties of the products are in accord with the struc-
tures shown in Scheme 1, and the monomeric nature of « um} sound I is as-
sumed by analogy with that of the anaiogous complex {5 -PhC.Mn{COy;-
(dppe)]CuCl: which was catablished by Xoray crystallography {51, The copper
compound 11z was unambig yugly characterized by an Xray diffraction
study ™ and the structure 15 shown in Fig, 1 together with some significant
bond distances and angles, The C(1), C(2), Mn(1), and Cu atoms, and the
C(1). C{2, Mn(2), and Cu form planes with a dihedral angle between them ot
71(1} . As a resuli, steric interaction between the two Mn{CO), (dppe) moieties
makes the C(1)~Cu~C(17 {18 4(5)° ) angle larger than the Ce2y-( (20
(146.6(5)" y angle. The acetylenic C—C bond lengths, e.g. )

1.244(18) A, are in the range cxpected for a O mpi{,
and, while the Mn—C—C angle 1s very close to 1807 {Mnil)
170.5(10), the C~-C~Bu' is more deviated from ’!m‘vu"'i :
164.0(14)7)

Compound 11 also reacted with the tungsten carbyne [W(=CRYCO),-
(n®-C:H:)] (R = C,H,Me-143 [8] and TIPF, to form [ But{ Mn{CO);-
(dpp(‘)][\ww( R)(CO b (7 O HOJCut(PEL) (VL Thwr(\!m“ 17 s a source of a
cationic fragment of the general type | {n° -RCoMn(CO ), (dppe)ICu ", the
ability of such fragments to coordinate with other molecules such as iso-
cyanides, acetylenes, other v-alkynyl complexes and carbvnes i3 now being
studied.

*Crystal data for I1la: Co,H, O P, Mn,CuPl «LCH_Cl,. Fy; = 1494.08 monoctinic, ¢ 23.441¢4),
b 14.862(3), ¢ 20.882(4) Az g 114.00(3)" v 7216¢1) A% P2, /n 1y 1.37 ‘ 4, Fuou)
3076, A(Mo-K) 0.71089 A, g{Mo-f,) 8B.61 em YURoom e Q.074¢0.081
H088 intensities with 7= 2. 5a(7;.

iperatiare,

The atomic coordinates for this work are available on reguest from the Director of the Cambridge
Crystallographic Data Centre, University Chemical Laboratory, Lensfield Koad, Campridge CB2 1EW

{Great Britain). Any reguest sh

uid be acvompanied by a full lterature ciration for this communication.
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Fig, 1. A view of the molecule {[7’)2-ButCZMn(CO)S(dppe)]2Cu]'+ (ITIa), with some significant bond dis-
tances (A) and angles (°). Cu—C(1) 2.078(13); Cu—C(1’) 2.086(11), Cu—C(2) 2.078(12); Cu—~C(2')
2.080(14); Mn(1)—C(1) 2.032(12); C(1)—C(2) 1.244(18); Mn—Cu (average) 3.472(2); Mn—P (average)
2.332(2); C(1)—Cu—C(2) 34.8(5); C(1)—Cu—C(2') 34.3(5); C(1)—Cu—C(1') 158.4(5); C(2)—Cu—C(2")
145.6(5); Mn(1)—C(1)—C(2) 170.5(10); C(1)—C(2)—C(3) 164.0(14). The dihedral angle between the
planes C(1)CuC(2) and C(1')CuC(2') is 71(1)°.

Selected spectroscopic data: IR (cm™' ) in C1,CH,. 'H NMR (§) and
3P {!H}NMR (ppm to high frequency of external H;PO,, J in Hz) in C1,CD.
Compound IT IR: vy, (CO) 20255, 1947s, 1940s; »(C=C) 1983w; NMR.:
'H, 0.59(s, 9H, CMe;), 3.06, 2.84(m, 4H, CH,CH,), 7.39—7.76(m, 20H,
CHs): P, 75.8. Ila IR: vy, (CO) 2029s, 1947sh, 1937s, »(C=C) 1970w;
NMR: 'H, 0.43(s, 9H, CMe;), 3.04(br, 4H, CH,CH,), 7.36(br, 20H, C,H;);
3P, 73.8. (IIIb) NMR: 'H, 0.47(s, 9H, CMe,), 3.00, 3.20(br, 4H, CH,CH,);
3P, 74.8. Illc NMR: 'H, 0.45(s, 9H, CMe;), 2.95, 3.15(br, 4H, CH,CH;);
3P, 76.0. IVaIR: vy,x(CO) 2024s, 1947s, 1935s, v(C=C) 2000; NMR: 'H,
0.18(s, 9H, CMe; ), 2.49(s, 9H, MeC,H,P), 3.28, 3.06 (br, 4H, CH,CH,),
7.41(br, 20H, C4Hs); >P, 72.3(s, 2P, dppe), —8.6(s, 1P, PC,H,Me-4). IVb
NMR: 'H, 0.29(s, 9H, CMe;), 2.52(s, 9H, MeC,H,P), 3.24, 3.01(br, 4H,
CH,CH,); *'P, 73.0(s, 2P, dppe), —11.4 [d.d., 1P, P(C,H,Me-4),, J(1°’Ag—P)
583.3, J(*°°Ag—P) 673.7]. IVc NMR: 'H, 0.28(s, 9H, CMe,), 2.62(s, 9H,
MeC,H,P), 2.96, 3.19(br, 4H, CH,CH,); 3'P, 74.3(s, 2P, dppe), 21.1(s, 1P,
P(CsH Me-2);). VNMR: 'H, 0.32(s, 9H, CMe;), 2.36(s, 3H, Me-4), 5.89 (s,
5H, CsHs), 3.1(m br., 4H, CH,CH,), 7.42 (v. br., 24 H, CH,+CH,).
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