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Lithioamidines IR~N(LIVZ(R)NR~; R = H, cH3. c6tt5; R* = c6H5, pc13~c~~~~ 

react with anhydrous copper(I1) chloride to form [cu{R*Nc(R)NR*)~~~ complexes, 

and with anhydrous copper(I) chloride to form [CU{R'NC(R)NR*)]~. The copper(I1) 

complexes are diamagnetic, purple solids, which are air stable in the solid 

state but very air reactive In solution. Experimental data are consistent with 

a dimeric or more highly associated structure, and an X-ray structural 

determination shows [cuIc~H,Nc(c,H,)Nc~H~~~I~ to be dimeric with four bridging 

amldino-groups and a short Cu-Cu distance (2.4&. The copper(I) complexes are 

pale yellow solids, which in solution are subject to rapid aerial oxidation, 

especially in the presence of free amidines, and disproportlonation to 

[cu{R~Nc(R)NR*),]~ and copper metal. Differences in properties are noted 

between acetamidino-, benxamidino- and formamidino-complexes, the last complexes 

of copper(I) being most stable towards dlsproportionation. Cu{C6H5NC(CH3)- 

NC6X512 reacts with pyridine (Py) to form the copper(I) derivative Cu{C6H5NC- 

WR3)NC6H5).2Py and with carbon disulphlde to form CU{C~H~NC(CH~)NC~H~)~.CS~ 

which Is reduced to form Cu{CSH5NC(CH3)NCSH5}.CS2. 

'DIR isoelectronic relationship between allyl, amidino, triazeno and carboxylato-groups 

has been noted previously, 1,2 together with the differences in the mode of bonding to 

transition metals. The metal assumes a position out of the plane of n3-ally1 groups, 
3 

whereas for bidentate carboxylato-groups the metal adopts a position in, or close to, the 

ligand skeletal plane. 
4 

Amidino-groups have been shown to exhibit structural features 

similar to those of carboxylato-groups, 
5 

and also in common with the latter, have a high 

propensity to bridge between two identical 
5-8 

or different transition metals. "lo For 

example, amidines and carboxylic acids both react with chromium and molybdenum hexa- 

carbonyls to produce Y2L4 complexes, and for M = molybdenum the structures of the 

complexes in the solid state are closely related, both consisting of a quadruple bonded 

MO2 unit bridged symmetrically by four ligand groups. 
5 

The ability of the amidino-group 

to encourage metal-metal interactions in binuclear complexes has been studied for other 

metals, and here we report studies involving copper. Attempts have been made to promote 

direct copper-copper bonding in complexes analogous to the copper(I1) carboxylates. 4,ll 

Previous studies of both copper(I) and (II) carboxylates have been extensive, 
12 

but 

only limited attention has been paid to amidino-copper complexes. In 1956 copper(I1) 

acetate was treated with N,N'-diarylformamidines in refluxing ethanol to yield the 

copper(I) complexes [CU(RNCHNR)I~,'~ reactions which occur only for formamidines. 

Relevant also to the present work are complexes of the iso-electronic triazeno-group. The' 

crystal structure of 1,3-dimethyltriazenocopper(1) 
7 

consists of a tetramer based on a 

diamond Cu4 unit with single amidino-groups bridging alternate sides of the Cu4 plane. 

The 1,3-diphenyltriazeno-complex, in contrast, has a dimeric structure with two triaaeno- 

groups bridging the metals. 
6 

Interestingly dimer-tetramer equflibria have been established for related 

formamidino-complexes. 
14 

Also bis-1,3-diphenyltriaxeaocopper(II), 
15 

unlike the 
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corresponding copper acetate, is diamagnetic and thought to have a similar dinuclear 

structure with four bridging triaseno-groups. We report here our studies of related 

acetamidino-, benzamldino-, and formamidino-complexes of both copper(I) and copper( 

together with some attempted ligand addition reactions. 

RESULTS AND DISCUSSION 

A. Bis-amidinocopper(I1) Complexes 

These COmPleXes have been synthesised from anhydrous copper(I1) chloride and lithio- 

amidines in mOnOglyme solution as purple solids (see Table 1) which are recrystallised 

from dichloromethane using Soxhlet extraction. The reaction started below ambient 

temperature, but was allowed to continue for 18 h. to reach completion. The product 

slowly precipitated. There was no evidence for an intermediate smidinochloro-complex, 

Cu(Am)Cl. Yields of the microcrystalline materials, which melted in the range MO-220' 

with decomposition, were 50-705. Though the solids are air stable over many months, rapid 

decomposition occurs in solution in the presence of air. The solutions become cloudy and 

deposit a brown solid whilst changing to a brown-green colour. At best the materials are 

only sparingly soluble in organic solvents, a property which restricted structural studies 

of the complexee. Beneamidino- and formamldino-complexes have a marginally better 

solubility than acetamidino-complexes, and the best solvents were found to be chloro- 

carbons (CH2C12, CHC13). 

Molecular weight measurements by cryoscopy in benzene were undertaken on Cu{C6H5NC- 

(C6R3)NC6H3]2, but the level of solubillty made the results subject to large errors. 

Because of the high relative molecular mass (RMW) and low concentration of solutions small 

variations in temperatures correspond to large differences in RBB values. Never-the-less 

the values of 985, 892 and 708 which compare with values of 606 for the monomer and 

1212 for the dimer raise the question of monomer edimer or monomer oligomer or 

polymer equilibria occurring in solution, though no data from other sources support such a 

Interestingly Vriese et al. 
14 

process. report diner* tetramer equilibria for a series of 

formamidino-copper(I) complexes, though the formation of a monomer intermediate is un- 

likely in this process which requires only the cleavage of one metal-nitrogen bond of the 

dimer. Magnetic measurements of the solid amidino-copper(I1) complexes, Cu{C6H5NC(CH3)- 

NC&Is]2 and CutC6H3NC(CsH3)NCsH5]2 using a Gouy balance show the complexes to be 

diamagnetic, and mass spectral studies of the complexes show the presence of Cu2 species. 

Every complex exhibits peaks arising from [Cu2(Am)2]+ as the highest m/e fragment in the 

spectrum implying association of CU(Am)2 units in the vapour state and possibly in the 

solid state. A typical breakdown pattern for Cu{C6H3NC(CR3)NPh]2 is illustrated in 

Figure 1. Source temperatures used were slightly lower than the melting points of the 

complexes at which they tend to decompose (according to thermal gravimetric analysis 

studies).[Am]+ peaks are the most intense in the spectra, though the peaks due to [Cu2Am2]+ 

are the most intense peaks for a copper containing species). [CuAm21 +, [Cu2Am]+ and [CuAm]+ 

fragments are also commonly observed. LOSS Of RCN (R= CH3, C6H5) from [Cu2{R'NC(R)- 

NR']2]+ is well documented as an important fragmentation step, though it is less important 

for formamidino-complexes. 

Infrared spectroscopic data (Table 2) consist of absorptions at 1568-1463 and l263- 

1231 cm. 
-1 

characteristic of delocalised amidino-complexes 
16 

but from such data it is not 

possible to differentiate between bridging and chelate bonding. Use of 'H n.m.r. 

spectroscopy for structural studies was limited by the low solubility Of the complexes in 

suitable solvents, though a spectrum was recorded for Cu{p-CB3C6H4WC(CB3)N-@R3C6B4]2 - 
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1. Table Analytical Data+ end Yields for [CUIR~NC(R)NR*~I~ end [CU{R~NC(R)NR*),]~ 

Complexes. 

Complex '16 Yield %C %n a Dkcu 

CU~PlJNCHNPhl2 49 66.8 4.73 12.0 14.3 
(68.6) (4.86) (12.3) (14.0) 

Cu{PhNCHNPh) 62 60.0. 4.50 10.6 24.2 
(80.3) (4.29) (10.6) (24.5) 

Cu{PhNC(CH3)NPh)2 61 69.5 5.46 11.20 13.2 
(69.8) (5.44) (11.62) (13.2) 

Cu{PhNC(CR3)NPh) 53 67.6 4.81 8.10 18.4 
(68.1) (4.52) (8.37) (19.0) 

CU~@R~C~H~NCKX~)N-@R~C~E~~~ 67 70.8 6.20 10.5 11.4 
(71.4) (6.37) (10.4) (11.8) 

Cu{@i3C6H4NCU.X3)N-@li3C8H4~ 70 64.1 5.95 9.11 20.8 
(63.9) (5.70) (9.31) (21.1) 

Cu{PhNC(Ph)NPhj2 63 74.5 5.21 9.15 10.4 
(75.3) (4.99) (9.24) (10.5) 

CutPhNC(Ph)NPhJ 61 68.0 4.52 8.23 18.8 
(66.2) (4.48) (8.37) (19.0) 

Cu~@R3C6H4NC(C61i5)N-@li3C6H4}2 58 75.5 6.02 8.56 9.53 
(76.2) (5.78) (8.46) (9.59) 

CU{JJ-CR3C6H4NC(C8H5)N-@H3C6E4} 58 68.9 5.37 7.60 17.4 
(69.5) (5.28) (7.72) (17.5) 

t 
Calculated X ere given in psrenthesee. 

Table 2. Inire-red and Melting Point Date for [CUIR*NC(R)NR*)~I~ cod CU{R*NC(R)NR*)] 
m 

Complexes. 

Compound Colollr 
, 

M.p. (decomp) ! 
OC 

IR date (cm-') 

CU(DPFA)~ purple 160 ) 1568 1350 1231 

CUDPFA pale yellow 270 ! 1562 1352 1237 
/ 

CU(DPAA)~ purple 165 1529 1415 1362 1252 

CuDPAA yellow 210 1513 1415 1368 1259 

CUDPTAA)~ purple 180 1538 1420 1363 1253 

CuDpTAA pale yellow 220 1518 1420 1360 1260 

CU(DPBA)~ purple 180 1465 1415 1263 

CUDPBA yellow 260 
I 

I 
1465 1476 1406 1260 

CU(DPTBA)~ purple 175 1468 1423 1259 

CuDpTBA yellow 210 1463 1470 1439 1260 
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which was consistent with symmetricalbridgingor bidentate amidino-groups. It must how- 

ever be noted that p-tolyl groups have been Shown by one of the authors to be insensitive 

to different bonding situations occurring at the two nitrogen atoms in Such groups. 16 

Furthermore the sharp signals provide further evidence for a diamagnetic complex. The 

diamagnetism of the complex, its low solubility in OrgSilic solvents and the m.s. data 

are consistent with a dimeric (I) or more highly associated complex (II), but not with a 

monomeric complex. 

For one of the complexes, Cu~C&i5NC(CgH5)NCgH5}2, suitable crystals foranX-ray 

crystallographic study were produced which would allow the problem of a dimeric or an 

OligOmeriC/polymeriC structure in the solid #tate to be resolved. The crystal structure 

determined by Halfpenny, 
17 

shows a dimeric structure (I) with four bridging amidino- 

groups. The Structure is closely related to that of Mo2~CgH5NC(CgH5)NCsH5}4 and is the 

same as that proposed for the isoelectronic triazenocopper(II) complexes. The copper- 

copper distance of 2.462 is consistent with direct bonding between the coppers, and 

represents a Cu-Cu single bond. 

A thermal gravimetric Study of the complexes under a nitrogen atmosphere produced 

the thermogrPme shown in Figure 2. The benzamidino-complexes and [CU~(DPTAA)~] contained 

monoglyme of crystallisation, and the initial mass losses for these complexes correspond 

to the loss of solvent. The curves for the two benzamidino-complexes appear very 

similar, but assessment of the $4 mass loss data indicate different modes of decomposition. 

Three Stages occur for each of the benzamidino- and acetamidino-complexes, though the mass 

loss data show no close relationship between the corresponding stages for each complex. 

Loss of complete amidino-groups was not a recognisable process, but fragmentation of 

amidino-groups was c-on with losses of [PhNCPhJ, [CH~C~~~NC(CH~)NI and [PhNCNPh] being 

typical. The final residue results after a lower mass loss than that expected for 

formation of copper metal, but in all cases the data is not consistent with a 

characterisable material. 

B. Amidino-Copper(I) Complexes 

Copper(I) complexes were synthesised by the reaction of lithiosmidines with anhydrous 

copper(I) chloride in monoglyme as pale yellow, diamagnetic solids In ca. 50-7C% yield - 

(see Table 1). Attempts were made to synthesise acetamidine and benzamidino-complexes 

from copper acetate by the method of Bradley and Wright 
13 

but without success. The 

N,N'-diphenylfoiva~idinoCOpper(I) complexes are apparently stable t0 disproportionation in 

solution whereas the acetamidino- and bensamidlno-complex are labile. The copper(I) 

complexes are non-volatile and have higher melting points than their Copper COUllter- 

parts, together with a higher solubility in organic SolventS. Amidinocopper(1) complexes 

readily oxidise in air to the copper(I1) complexes, particularly in Solution, where the 

process is noticeably accelerated by the presence of the free smidine. In the solid state, 

N,N'-diphenylacetamidinocopper(I), on exposure to air develops a bluish-green/red colour 

on the surface. In Solution disproportionation also occurs with deposition of the metal 

and development of the purple colour characteristic of the copper cOmPlexeS. This 

reaction prevented purification of the complexes by recrystallisation methods. Stability 

of the solutions towards disproportionation in the order acetamidino < benzamidino << 

formamidino-complexes, and Solutions of the last complexes showed virtually no signs Of 

reaction. Interestingly a detailed study of the dimer-dimer and dimer-tetramer equilibria 

by 'H and 
13 C n.m.r. methods has been reported by VrieSe et 

14 
al. fora series of 

formamidinocopper(1) ComplexeS, with no reference being made to diaproportionation in 

solution. Indeed Solutions of these complexes appear remarkably Stable compared with 
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Figure 1 

Mass Spectrel breekdom pettern for Cu(PbNC(CR3)NPh~3 

The following ebbrevlations are used: 

Anll = amidine R'NHC(R)NR' (R = Ii, CH3, C6R6; R = Cells, p-CR3C6R4) 

Am = emidino-group R'NC(R)NR' 

DPAAH = N,N'-diphenylecetamidine, C6H5NHC(CH3)NC6H5 

DPAA = N,N'-diphenylacetemidino, C6H5NC(CH3)NC H 65 

DPTAAH = N,N'-di-E-tolylacetamidine, +R3C6R4NRC(CR3)N-@XI,C6H4 

DPTAA = N,N'-di-ptolylacetemidino, E-CR C H NC(CH,)N-P-CR C Ii 
364 364 

DPBAH = N,N'-diphenylbeneemidine, C6H5NRC(C6H5)NC H 65 

DPBA = N,N'-diphenylbenzemidino, C6H5NC(C6H5)NC6R5 

DPTBAR = N,N'-di-E-tolylbeneamidine, E-CR3C6H4NHC(C6H5)N-E-CR C H 364 

DPTBA = N,N'-di-e-tolylbenmamidino, j+!R3C6H4NC(C6H5)N-@H3C6H4 

DPFAH = N,N'-diphenylformamidine, C6H5NHCHNC6H5 

DPFA = N,N'-dipheoylforiaamidino, C6H5NCRNC H 65 

1383 
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solutions of benxamldino- and acetamidino-complexes, though it is conceivable that some 

of the minor changes i.e. broadening and weak new signals, could arise from copper 

derivatives. 

The mass epectra of the copper(I) complexes are very similar to those of the 

copper(I1) complexes, with [CU~AIO~I+ ions being the highest m/e value ions detected. 

[CuAmR]+ ions are detected for all the complexes. The fragmentation pattern follows 

closely that shown in Figure 1 for Cu~C,H,NCCCrr3)NCSHS)a. The [CuRAmR]+ ion may 

represent the parent ion for the complex, and indeed for [CU(CSHSNNNC,H,)I~ e dinuclear 

complex has been established. However the ion may also represent a thermolysis product 

of a tetranucleer complex, as established for [Cu(CH3NNNCH3)]4.' Infrared spectra are 

strikingly similar to those of copper complexes and n.m.r. spectra provided little 

structural information which was reliable because of low solubility and disproportione- 

tion in suitable solvents. 

Thermograms for the copper(I) complexes are given in Figure 3. The bensamidino- 

complexes decompose in one stage, whereas for the ecetamidino-complexes decomposition 

occurs in a two stage process. A thermogram, intermediate between these two types, with 

a merging together of the two stages is exhibited by the formamidino-complex. All the 

complexes decompose to form a residue, which contains, in addition to copper, a small 

percentage of carbon, hydrogen and/or nitrogen, though in the case of the N,N'-diphenyl- 

benxamidino-complex the % loss in weight corresponds most closely to a residue of copper 

metal. The intermediate stages in the decomposition of the ecetamidino-complexes 

correspond closely to the loss of three amidino-groups from a Cu4Am4 unit (where Am = 

R'NC(CH31NR', R' = CSHS, @R3CSH4'. Though these complexes were too unstable towards 

disproportionation in solution (to Cut01 and Cu(II)) to allow relative molecular mass 

measurements by using colllgative properties, this feature in the thermogram possibly 

provides some evidence for tetramers in the solid state, as found for the isoelectronic 

N,N'-dimethyltriexino-complex. 
7 

C. Reactions of Cu{C,R6NC(CR,1NC,H,], with Pyridine and Carbon Disulphide 

Pyridine reacts with the bis-amidinocopper(I1) complex in monoglyme over 4d to 

produce e brown powder thought to be CU{CSHSNC(CR~)NCSH~].ZC~H~N on the basis of 

elemental analysis. This reduction of a copper(I1) complex to a copper(I) complex is a 

process achieved by many ligands, including phosphines and phosphites, and for example 

triphenylphosphine reacts with hydrated copper(I1) chloride in ethanol to produce 

(Ph3P)3CuC1 or [PPh3CuC114 depending on the molar ratios of the reactants. 
18 

With carbon disulphide attempts were made to accomplish insertion into e copper- 

nitrogen bond. The purple solution of the copper(I1) complex dissolved in carbon 

disulphide became brown over 4 h. and deposited a brown solid which though impure showed 

characteristics of an addition compound. Analytical data suggested the formulation 

Cu{C,S,NC(Q1,,NCSH,~,.CSR. Recrystellisetion of the material from toluene/hexane 

mixtures led to a decrease in carbon, hydrogen and nitrogen content, but an increase in 

copper and sulphur contents, the data being consistent with reduction to the copper(I) 

complex, Cu{CSH3NC(CH3)NCSH5].CS3. 

Distinct differences occur between the reactions of this his-emidinocopper(II1 

complex and the corresponding carboxylato-complex with neutral ligands, and may reflect 

the weak coordinating properties of ligands traas- to the second metal in the dinuclear 

unit, or reflect the steric properties of the N-aubstituents associated with four 
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amidino;groups. It Is well established that complexes containing strong metal-metal 

interactions tend to form weak bonds B to the metal-metal bond. 19 For metal-metal 

bonded amidino-complexes pyridine and tripheaylphosphine failed to form adducts of the 

type Cu2Am4L2. whereas for the acetate-complex water, dloxane, pyrldines and anilinea 

give Cu2(GCGCS3)4L2 derivatives. 20 

EXPSRIg8NTAL 

Anhydrous copper(I) and copper(I1) chlorides, triphenylphosphine, pyridine, N,N'- 

diphenylacetamidine and -formamidine, acetamidinium hydrochloride and beneamidlnium 

hydrochloride were obtained from oommercial sources and used wlthout further purifica- 

tion. N,N'-Diphenylbenaamidine, N,N'-di-E-tolylbeneamidine, N,N'-dimethylbenaamidine 

and N,N'-di-E-tolylacetamidine were prepared by standard methods. a1 n-Butyllithium, ca. 

1.23H in hexane, was used aa supplied without purification. Hydrocarbon solvents and 

diethylether were dried over extruded sodium, and monoglyme was freshly distilled from 

sodium hydride prior to use. Chlorocarbon solvents and carbon disulphide were dried 

over molecular sieves. All solvents were de-gassed under reduced pressure, stored under 

nitrogen, and transferred by syringe against a counter flow of nitrogen. All reactions 

were performed with rigorous exclusion of air. 

1.r. spectra in the range 4000-400 cm. 
-1 

were recorded with a Perkin-Elmer 457 

spectrophotometer, and 'II n.m.r. spectra at 90 MfIa with a Bruker HXQOE spectro- 

photometer. Mass spectra were obtained with M A.E.I. IAS9 instrument at 70 eV and an 

accelerating potential of 8 kV. Samples were inserted directly into the Ion source at 

temperatures between 80°-220°C. Thermogravimetric studies were undertaken using a 

Stanton Redcroft TG750 balance. 

Carbon, hydrogen and nitrogen contents of the complexes were determined with a 

Perkin-Elmer 240 Elemental Analyser, and copper by atomic absorption spectroscopy using 

a Perkin-Elmer 403 spectrometer. Sulphur content was obtained by combustion of the 

complex in oxygen to sulphate, followed by the volumetric determination of sulphate using 

a standard barium perchlorate solution. Phosphorus content was determined by combustion 

of the sample in air, followed by volumetric determination of phosphate. 

Preparation of Bis(N,N'-diphenylacetamidino)copper(II1, CU{C~H~NC(CS~~NC~B~}~.- 

n-Butyllithium (5.9 ml; 1.23Y in hexane) was added to a frozen solution of N,N'-di- 

phenylacetamidine (1.54 g, 7.31 mmol) in monoglyme 

warm slowly to ambient temperature and stand for 4 

product mixture was then transferred onto a frozen 

chloride (0.49 g, 3.65 mmol) in monoglyme (40 ml), 

ambient temperature for 18 h. After filtering the 

was washed with hexane (2 x 10 ml), dried in vacua -- 

(40 ml), and the mixture allowed to 

h. The resulting inhomogeneous 

suspension of anhydrous copper(I1) 

and the reaction mixture stirred at 

resulting mixture, the purple residue 

and recrystallised from hot dichloro- 

methane using a modified Soxhlet extraction method. A purple microcrystalline solid, 

CU{C~H,NC(CB~)NC~H~}~ (m 165O dec, 61% yield) was obtained, which could be stored in the 

solid state in air over many months without noticeable change. The complex in solution 

remains unchanged when stored under nitrogen over many days, but rapid changes occur in 

the presence of air. 

M.S. The highest mass fragment observed gave peaks at m/e 548, 546, 544 corresponding to 

[Cu2Am2]+ and arising from 63Cu and 65 Cu (69 and 31% abundancies respectively). 

Preparation of other Bis-amidinocopper(I1) Complexes.- The method described above was 

used generally to prepare the following complexes as purple solids typically in 50-708 
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Eiecg,N’-di-p-tol~l8cet~idino)Eopper(If), m.220° dec. 
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M.S. The highest mass fragment was observed at m/e 6D2 aud 600 corresponding to 

Icu2~2I+. 

?i a.81.r. * S(CDq: 2.84@5), 7.69U3R1, 7*9l(nrl p.p.m. 

Bis(N,N’-di-p-tolylbenzamfdino)copper(Xf), m. 175O dec. 

Ar.s. The highest mass fragment vas observed at m/e 726 and 724 corresponding to 
+ 

‘Cu2Am21 I 

Bis(N,N’-diphenglbensaaidino)copper(lI), I. 184 dec. 5 SSS, 892, 708 by cryoscopy in 

benzene (monomer requires 606, dimer 1212). 

M.8. The highest mnss fragment was observed et m/e 670 and 668 corresponding to 

[C”2A”21 
+ 

Bis(N,N’-dlpbenylforn~idlnolcopperO, 1. 160° dec. 

111.8. The highest mass fragmsnt wzs observed at m/e 518 and 516 corresponding to 

[Cu2Am21+. 

Preparation of N,N’-Df-p-tolylacetamidinocopper(I), Cu{p-C53C6X4NC(C53)N-p_cH3c8IIp).- 

n-Butyllithtum (2.70 ml, l.Wd in hsxnae) was added to a frozen solution of N,N’-di-&- 

tolylacetamidine (0.89 g, 4.14 mmoll in monoglyme (2s ml), and the mixture alloved to 

warm slowly to esibient temperature. After 4 h. the resulting reagent was syringed onto s 

frozen mixture of anhydrous copper(I) chloride (0.41 g, 4.14 mmol) and monoglyme (30 ml), 

and the mixture allowed to warm to ambient temperature. After stirring for 12 h., the 
pale yellow precipitate was separated by flltration, wnshed with hexane (2 x 10 ml), and 

dried in vacua. Soxhlet extraction using dichlorometbene yielded pale yellow micro- 

crystalline N,N'Ldi-~-tolylacetamidinocopper(Il, m. 220° dec. 

?d.e. The highest mess fragment was observed at m/e 602 and 600 corresponding to 

[cuaAm21+* 

Preparation of other Amidinocopper(1) CompTexes.- The method described above was ueed 

generally to prepare the following complexes es yellow solids typically in W-709; 

yields. 

N,N’-Diphenylfo~midinocopper(I), m. 270* dec. 

58. The highest mass fragment was observed at m/e 918 and 516 eorrespoadiug to 
+ 

fCU2b21 . 

N,N’-Di-E-tolylbenzaplidinoCopper(I), 1. alOo dec. 

i&s. The highest msss fragment was observed at ‘B,e 726 and 724 corresponding to 

Wu2"m21+. 

N,N*-WphenylbenaamidinocopperfI), m. 280° dec, 

rd.s. Tbe highest mass fragment was obs%rved at BL/e 670 and 668 corresponding to 

rcu#q +* 

N.N*-Diphenylaoetemidinocopper(I1, m. 210’ dec 

M.S. The highest mass fragment wss observed at m/e 532 znd 930, corresponding to 

[Cu2b21 +. 
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Reaction of Bls(N,N'-dipheaylncetamidiao)copper(II) with Pyridiae.- A suspension of the 

colnplex (0.38 g, 0.8 mmoll in moaoglyme (15 ml) was stirred with pyridiae (0.083 g, 

0.8 mm011 for 46 at ambient temperature. The browa precipitate of the product, CutCSH5NC- 

(CH3)NCSH5~2.2CgB5N, was separated by flltratioa, washed with moaoglyme end dried & 

vacua. Fouad: C. 87.1; H, 5.81; N, 13.0; Cu, 14.8: C24H23N4C~ requires C, 88.9; Ii, 

5.38;' N, 13.0; cu, 14.7%. 

Reaction of Bls(N,N'-dipheaylacetamidiao)copper(II) with Carbon Disulphide.- The complex 

was stirred in carbon disulphide for 24 h., the initial purple solution turning browa over 

t h. After filtration the solvent was removed in vacua to produce a brown solid. Found: 

C, 59.8; H, 4.90; N, 10.4; Cu, 12.4; 8, 12.0: CU(DPAA)~.CS~ requires C, 82.4; H, 

4.89; N, 10.0; cu, 11.4; 8, 11.5%. After recrystallisatioa from tolueae/hexeae 

mixtures, found C, 49.7; H, 4.31; N, 8.42; cu, 17.7; 5, 17.8: Cu(DPAA).CS2 requires 

C, 51.8; H, 3.75; N, 8.03; Cu, 18.2; S, 18.4%. 
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