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Summary 

.-- --- . . 
The heterometallocyclic complex &-I CrUC(OEt)C(OEt)=CS(CH2)3SD(C0)41 -___._--- 

(1)s reacts with ammonia and primary and secondary amines (EtNH2 and 

Me2NH) to give respectively (by aminolysis) an aminocarbene chelate 
:- --.- .- .- ‘I 

cis-I CrirC(NH2)C(OEt)=CS(CH2)3S11(C0)41 (II) ,s_yr~ and anti aminocarbene 
L _--I r____ _-__ 

complex isomers cis-[ $rUC(NHEt)C(OEt)=CS(CH2)3SD (CO)4l (IIIa, b) and -_.-_a 

(by deamination) the conformational syn and anti isomers of 

cis-I CrirC(NHMe)C(OEt)=C~ll (CO)4l (IVa, b). The reaction of (I) 

with l.l-dimethylhydrazine yields a series of structurally different 

compounds : (II), [ CtiS(CH2)3SC=C(OEt)CNlI (CO)5] (V), 
r -----7 

[ C~HH=C(OEt)C(OEt)=CS(CH2)gSIl (CO),] (VI) and the chelate e- 
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[C_raNH=C(OEt)C(OEtr=_C_S(CH2)3SII(CO)4] (VII), which has been shown by 

X-ray crystallography to be coordinated through the nitrogen atom of 

an imidate moiety. 

Reaction of the compounds [ CrQ C(OR’)Rl (CO)& (R’ = Me; R = alkyl or 

aryl) with various nitrogen electrophiles are known [ 1,21 . Khen 

however, the carbene carbon atom forms part of a metallocycle as in 

cis-[ CrtIC~OEt)C@Et)=CS(CH2)3SB(CO)41 (I) [ 31 ,significant deviations - - __-. _ 

from the accepted reaction patterns occur with certain secondary 

amines and 1,1-dimethyi hydrazine. The preliminary results reported 

in this communication not only illustrate the sensitivity of certain 

reactions towards steri c influences, but once again emphasize the 

versatility of the carbene moiety in synthetic reactions. 

Treatment of an ether solution of (I) with ammonia (Scherre 1) afforded 

(after chromatography) the expected [ 11 aminocarbene complex (II)* 

[yield 82%; m.p. 114 ‘C; m/z 367; v(C0, hexane) 2022, 1955, 1910, 

1863 cm-l] _ Both the amines EtNH2 and Me2NH yielded a pair of con- 

formational isomers [4] (IIIa) [ syn: yield 12%; m-p. 87 ‘C; m/z 395; 

v(CO, hexane) 2016, 1950, 1903, 1868 cm-‘; v(NH,CC14) 3358 cm-‘; 

r(COC1,) e.g. 1.60 (lH, NH), 6.08 (2H, 0CH2)l and (IIIb) tw; 

yield 32%; m-p. 111 'C; v(C0, hexane) 2022, 1953, 1902, 1862 cm-‘; 

v(NH, CC14) 3278 cm-’ r(CDCl3) 0.95 (lH, NH), 5.85 (2H, 0CH2)l, and 

(IVa) Is, yield 27%; m.p. 99 'C; m/z 381; v(C0, hexane) 2020, 1950, 

1902, 1866 cm-‘; v(NH, CC14) 3378 cm-‘; r(CDC13) 1.45 (lH, NH), 

6.09 (2H, OCH2)] and (IVb) [anti; yield 53%; m-p. 127 ‘C; v(CO,hexane) 

2020, 1953, 1902, 1869 cm-‘; v(NH, CC14) 3292 cm-‘; ~(CilCl~) e.g. 0.85 

* All experiments and manipulations were conducted under an atmos- 

phere of purified nitrogen. Satisfactory elemental analyses (Cr, C, 

H, N) were obtained for all the new complexes. Only some of the 

physical data obtained, are reported here. 
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Scheme 2. 

unknown pathways 

(II) [yield 4%] , 

of spectroscopic 

to yield again the aminocarbene heterometallocycle 

another pentacarbonyl compound which, on the strength 

data, was formulated as the imino-ether N-donor 

complex (VI)[ yield 6%; m.p. 58 ‘C; Y (CO, hexane), 2076, 1986, 1936, 

1909 cm-l; u(NH, CC14) 3410 cm-'; T(CDC~~) e.g. 3.00 (lH, NH), 5.77 

(2H, NCOCH2), 7.04 (2H, SCH2)] and, by ring enlargement, compound 

(VII) as the main product in 35% yield. This complex [m.p. 80 ‘C; 

u(C0, hexane) 2038, -1954, 1905, 1861 cm-‘; u(NH, Ccl& 3352 cm”; 

7(CDC13) e.g. 2.99 (lH, NH), 5.96 (2H, NCOCH2); 6.16 (ZH, COCH2), 

6.82 (SCH2)], similar to (VI), gave m/z (max) 247 corresponding to 
.- ---- ----. 

the ionized ligand NHC(OEt)C(OEt)CS(CH2)3ST. 

The crystal structure determination for VII, which will be reported in det- 

ai1 offers to our knowledge an unprecedented example of a low oxida- 

tion state metal .complex containing the reactive imidate moiety [ 91 _ 

The Cr-N bond length of 2.095(5) 8 is longer than the 2.059(2) fi 

distance in [ Cr(NCSMe)(C0)5] [ lo] but shorter than the corresponding 

(average) bond length(2.217 E)in I CrilN(Me)2(CH2)2N(Me)2il (CO)4l [ 111. 
L__._ ._.. -.- __ _J 
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