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Summary 

Primary amines RNH, effect reduction of the triple bond of the binuclear 
o--rr-acetylide Fe,(CO),(eCPh) (PPh,) affording novel iminoethyl complexes 
Fe,(CO),{CH2C(Ph)NR}(PPh,) via hydrogen migration from nitrogen to carbon. 
An X-ray analysis of the iminoalkyl derivative Fe,(CO),{CH,C(Ph)NMe}(PPh,) 
shows the reduced ligand bonded as a bridging C(le)-- -N( 2e) donor. : 

Hydrogen transfer from ligand to metal and vice versa as well as ivtraligand 
hydrogen transfer with or without the intermediacy of metal hydrides are key 
processes in the activation and isomerisation of organic’molecules by transition 
metal carbonyIs [I]_ Considerable attention has focused on the ability of cer- 
tain polynuclear metal carbonyls, particularly OSCAR [2] and OS~(CO),~ H, 
[ 31 but also recently [ Fe,( CO) 1 1H] - [ 41 to facilitate hydrogen migrations and 
hence catalyse the reduction, isomerisation and elaboration of substrate mole- 
cules. We have previously reported the facile addition of secondary and primary 
amines across the triple bond of binuclear o-ir acetylides such as I, generating 
organometallic zwitterions [ 5]_ Further work has now shown that a second 
hydrogen transfer from nitrogen to carbon can occur yielding bridging (C,N), 2- 
phenyl-Ziminoalkyl ligands as in IV. The net effect of the reaction between 
MeNH2 or EtNH2 and I is the reduction of the triple bond of I to a carbon- 
carbon single bond. To our knowleclge bridging iminoalkyl ligands of the type 
shown to be present in IV by single crystal X-ray analysis, are unprecedented in 
organoiron chemistry although structurally related groups CHRC (OR)=0 have 
been postulated in model intermediates HOs,( CO) 10 { CH (R) COOR) for hydro- 
gen transfer in H,0s3( CO) 10 catalysed hydrogenations [ 6]_ 

The reaction of gaseous MeNH, or EtNH, (1 equiv) in benzene with I- at 20°C 
for 30 min readily forms II (R = Me, R’ = H; v(C0) C6Hi4, 2038(sh), 2035m, 



ZOOZs, 1959s, 1954(sh), 1915w cm-‘; 6 (“P), 85% H3P04, + 153.7 ppm: R = Et, 
R’ = H, Y(CO) C6H,?, 2038(sh), 2035m, 2002.5, 1959s, 1954(sh), 1915 cm-‘; 
S(3’P) + 153-S ppm) in - 45% yield together with III (R = Me, R’ = H, Y(CO) 
&HI- 2052s, 2014s, 19S4m, 1966m, 1950m cm-l; 6 (“P) f 183.1 ppm): R = 
Et, R’ = H, Y(CO) C6H,z 2052s, 2024s, 1984m, 1966m, 1950m cm-‘, S(3’P) + 
183.1 ppm (40%). Compounds II and III are separable via column chromato- 
graphy on FlorisiI (eluant l/l benzene/petroleum ether) when III is eluted first_ 
On slow elution, II gradually converted to a new complex IV (R = Me, R’ = H, 
yellow crystals, m-p. 161°C v(C0) C6H1*, 2057s, 2OlOs, 1989s, 1960m, 194&n 
cm-‘; 6 (31P) + 197.8 ppm; R = Et, R’ = H, yellow cry&&, m-p. 154°C v(C0) 
C6H12, 205Ss, 2OlOs, 1989s, 1960m, 194Sm cm-‘, S(3’P) 198.5 ppm). The 
transformation II-tIV is catalysed by Florisil, 90% conversions being achieved 
when pure II is shaken with Florisil in benzene for 2 h. The structure of IV- 
(R = Me, R’ = H) was revealed by X-ray analysis. Crystal Data: Fe2POSNCJ6Hz9, 
mol.wt. 714.30, monoclinic space group P2,/c, a 9.067(2), b 23.178(4), 
c 16.527(5) A, p 90.53(2)“, 2 = 4, pc 1.366, pm 1.37 g cme3, ~(Mo-K,) 9.5 cm-‘. 
Intensity data were collected on a GE-XRD6 diffractometer with MO-K, radia- 
tion. From 3240 measured reflections, 2251 had 12 30(I) and were used in the 
solution and refinement of the sta,cture. Standard heavy atom methods of 
solution were used and least squares refinement with all non-hydrogen atoms 
anisotropic has given an R value of 0.041. All hydrogen atoms except those of 
the molecules of solvent were located. An ORTEP II plot is shown (Fig. 1). 
Atomic positions have been deposited as Tables Sl and S2. Structure factors are 
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also available as supplementary data*. Selected bond lengths and angles are 
given in Table 1. The two iron atoms (Fe(l)-Fe(2) 2.707(l) A) are bridged by 
a phosphido group (Fe (l)-P-Fe (2) 7 5.6 (0)“) and by the bridging bidentate, 
2-phenyl-2-IV-methyliminoethyl with the methylene group bound to Fe(l) and 
the nitrogen atom to Fe (2). The entire five-membered ring Fe (1)-Fe (2)-N- 

TABLE1 

SELECTEDBONDLENGTHS<~,ANDANGLES(~)FORF~~<C~~~{CH,C(P~)NM~}PP~,-~.~C~H, 

Bondlengths 

Fe(l)--l%(Z) 
Fe(l)-P 

Fe(U-C~l) 
FeW-C<2) 
Fe(l)-C<3) 
Fe(l)-C(?) 
Fe<Pt_P 
Fe(2)--C<4) 
Fe(2J--C(5) 
Fe(2)--C(6) 
Fe(B)-N 
P-C<ll) 

Bondangles 

2.707(l) 
2.194<2) 
l-790(7) 
l-780(6) 
1.80X7) 
2.106(7) 
2.222(2) 
l-801(6) 
1_767('7) 
l-816(7) 
2.029(5) 
l-835(7) 

P-C<21) 

C(1)--o(l) 
C(2)-0(2) 
C(3)--0(3) 
C(4)-D(4) 
C(5)--w5) 
C<6)--0(6) 
C(7)-'X8) 
CW--C(31) 
C(8)-N 
N--C(S) 

l-824(6) 

1.146(S) 
1.163(7) 
1.142(S) 
1.144(8) 
1.158(8) 
1.140(S) 
l-485(8) 
l-502(8) 
1.298(7) 
l-507(8) 

Fe(g)--Fe(l)-P 
Fe(B)-Fe<l)--C(l) 
Fe<2)-Fe<l)-C<2) 

F.=(2)-Fe(l)--C(3) 
Fe(2)-Fe(l)-_C<7) 

P-Fe(l)-C(l) 
P-Fe(l)-C(2) 
P-Fe(l)--C(3) 
P-Fe(l)-C(7) 

C(l)_Fe(l)-C(2) 
C(l)_Fe(l)--C(3) 
C(l]_Fe~l)--C(7) 
C(2)_Fe<l)--CW 
C<2)-Fe<l)-C(?) 
C(3)-Fe(l)+X7) 
Fe(l)-Fe(2jP 
Fe(l)-Fe(2)-%<4) 

Fe(l)-Fe(2)--C(5) 
Fe(l)-Fe(P)-_CtG) 
Fe(l)-Fe(e)-N 

P-Fe(2kC(4) 
P-Fe<2)-C<5) 
P-Fe(2)-C(6) 
P-Fe(2)-N 

C<4)_Fe(2)--C(5) 
C(4)_Fe(2)--C(6) 
C(4)-Fe(2)-N 

52.7(O) 
155.8(2) 
97.3(2) 

94.5(2) 
84.7(l) 

105.3(2) 
92.5(2) 

147.2(2) 
89.0(2) 
93.0(2) 

106.6<3) 
85.3(2) 
93.4(3) 

178-O(2) 
86-l(2) 
51.7(O) 

X4.7(2) 

87-S(2) 
98.6<2) 
87.8(l) 

103-O(2) 
90-S(2) 

150.2(2) 
87.8(l) 
91.3(2) 

106.8(2) 

93.3(2) 

C(5)_Fe(2)--C(6) 
C(5)-Fe(2)-N 
C(6)-Fe(2)-N 
Fe(ljP-Fe(Z) 
Fe(l)-P-C(ll) 
Fe(l)_P--C(21) 
Fe(2jP--C(ll) 
Fe(2)-P-C(21) 

C(11jP-C(21) 

Fe(l)--C(l)--O(l) 
Fe(l)-C(2+0(2) 
Fe(l)--C(3)--0(3) 
Fe(2)--C(4)-0(4) 
Fe(2k-C(5)-0(5) 
Fe(2)-C(6)_0(6j 

FeW-C(7)+X8) 
C(7k-C(8)--c(31) 
C(7)--c(8~N 

C(3l)--c(8)_N 
Fe(2)-N-C(8) 
Fe(2jN-C(9) 

C(8)_N--WV 
P-C(ll)--C(lP) 
P-C(ll)-C(16) 
P-C(21)--c(22) 
P-C<21)-C(26) 

90.4(3) 
175.4(2) 
88.6(2) 
75.6(O) 

118.6<2) 
124.5(l) 
121.7(2) 
117.9(l) 
99.6(2)' 

175.8(2) 
177.6<2) 
178-S(2) 
175.4(2) 
177-l(2) 
177.4(2) 
120.3(2) 
114.8(3) 
122.3(3) 

122.8(2) 
12S.i(2) 
115.9(2) 
119.4(3) 
121.0(2) 
120-O(3) 
120.4(2) 
122-l(3) 

*AIistofcalculatedandobservedstructure factors.thermalparametersandananalysis ofvariance have 
beendepositedasNAPS DocumentNo.3540(16 pages).Orderfrom ASIS/NAPS,cloMicrofiche 

Publications.P.0. BOX 3513 GrandCentralStation.NewYork. N.Y.10017.A COPY maybesecured 
by citingthedocumentnumber,remitting 55 forphotocopiesor s3 formicrofiche.Advancepayment 

isrequired_MakecheckspayabletoMicrofichePublications. 
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