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The comple:xts of Ni(II), Cu(II), Co(ll), Cd(II) and Fe(lll) with dietbylamioo• 
methyl ester oU-amlno-1-cyclopeateoe-1-dltbio~:arboxyllc acid, RHNCCH1 CH 1 CH1 C· 

I I 
C(S)S t' (LH when R=H and R'=CH1 N(C1 H 1 ) 1 J aad Ni(II) with methyl ester of 
N-metbyl acid IL'H when R=R'=CH,) have been synthesized and characterized. 

CHELA TING species containing both soft and 
hard potential donor centres when complexed to 
metal ions are of significance due to d1vergmg 

reasons. In transition metals the electromc struc-
ture and stereochemistry of sulphur-nitrogen ligand 
complexes are comparatively much less under
stood1. The added mterest in them with reference 
to main group elements and probably also with 
early transition metals is due to their preferential 
bond formation with soft or hard donors resulting 
1nto what IS now known as ams.obJdentate• character 
of the hgands. W1th the above view m mind 
stereochemistry of some later transition metal com
plexes of the esters of 2-amino-l-cyclopentene-1-di
thiocarboxylic acid, RHNCCH 11CH11CH 1 CC{S)SR', 

I I 
has been described in the present paper. 

Experimental 

All the solvents were punfied (dried and 
distilled) by the standard methods. The esters were 
prepared by the hterature methods•·•. The 
mfrared spectra were recorded on nujol mull on a 
Perkin-Eimer-621 spectrophotometer (4000-200 
cm-1 ). The pmr spectra were run on A-60 Varian 
spectrometer 10 CCI. solution usmg TMS as an 
internal standard. The magnetic moment measure· 
ments were made at room temperature (308" K) by 
Gouy's balance and electronic spectra were run in 
CHC1 8 solution on Carry-14 spectrometer. Metal 
and sulphur analyses were carried out gravi
metrically and nitrogen by the Kjeldahl method. 
The carbon and hydrogen analyses were carried out 
in our Microanalytical Laboratory. Molecular 
we1ghts were determined cryoscopically in benzene 
and nitrobenzene. 

General method of the preparation of transition 
metal complexes of diethylaminomethyl ester of the 
acid and methyl ester of 2-N-methylamino·l·cyclopen
'ene-J-dlthiocarboxylic acid: Methanolic or 

cetates 
ethanolic solutions of metal chlondes 0hnl were 
[of Ni(II), Cu(II), Co(ll), Cd(II) and Fe( . tetra· 
mixed with the solutions of the ligands. 10 metbYl 
hydrofuran (in case of the diethylaiD100 of tbe 
ester) and in methanol or ethanol (in ~ase In tbe 
methyl ester) in appropriate molar ratu~S: ed b)' 
case of chlorides the reactions were fac*~at Jlletal 
addmg a su1table amount of NaHCOa· e asbed 
complexes precipitated were filtered out and ;oundS 
thoroughly with water. All the corn b dro· 
(Table I) were recrystallized from hot tetra u~ at 
furan or methanol and dried under vacu 
32-35"/0.1 mm/1 hr. 

Results and Discussion 

The transition metal complexes of !,l!e g(.: 
M[RHNCCH1 CH 11CH 1 CC(S)SR']n, [R=-"' ><= 

I I N(C g,)s• 
M=Ni(II} and n=2; R=H, R'=CHs 1 :r.i"" 
M=Ni(II), Co(II), Cd(II}, Cu(II}, n=2 ;n'!n tbe 
Fe(lll), n ~ 3] have been synthesi.zed roll tbe 
correspondmg acetates or chlondes. i\.ds witb 
complexes are dark coloured crystalline soj1 Fe(IIl) 
sharp melting points, except of Co(ll) an nlY in 
which decomposed, and are soluble 0 Ieses 
tetrahydrofuran and nitrobenzene. The COf[JllinO" 
of Ni(II) w1th the methyl ester of 2-N-~et~Y soluble 
1-cyclopentene-1-dithiocarboxylic ac1d 1t5hese are 
in all common organic solvents. All of 
found to be monomeric (cryoscopically). tbO 

In their spectrum of diethylaminomethYJ29~~Jll~" 
presence of a broad band of J~(N-H) at truJll of 
and absence of ,(N- H) band in the spec uo'NillJ 
methyl ester show the existence of the fo bY tbO 
structures {Ia or lb} which is also suppor2:fo cJJ1;1 

absence of ,(s- H) band in the 2550· esters' 
region in them•. The spectra of both the ,(C::o=S) 
show strong to medium intensity bands ocf :N) fllld 
at 1270±5, 1155±5 cm-1 along with J'( == 
at 725 cm-1 • 
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~~ Pmducta• m p. Analyela(%) Found(Oalcd) l'err Molecular weight 
calcar (0 0) 0 H :M 8 N sos• (S.M.) Found (Calcd.) 

], 
48.99 '1.89 1M6 28.10 10.10 1168 L1 NI 155-5'1 Diamagnetic 

9, 
Bright brown (4,8.61) ('1.02) (10.'16) (28.51) (lOll'/) (11411.4) 

L.ou '1.4.8 11.84 28.61 10.08 1.90 6'14 ll'l0-'12 4.8.61 
8. 

Dark blue (48.00) ('1.39) (11.54) (28.26) (10.18) (600.8) 
L.Oo above8604 liS.ll 1042 2.19 5'11 

Black (ll8.49) (10.2'1) 
4.. 

(1145 'l) 
L1 0d 89C-!U 1867 511.01 9.18 Diamegnetlo 6'14 

II. 
Olive (18.88) (21.40) (9 86) (699.11) 

L1 Fe above 36C4 60.89 '1.58 f.SII 25.25 10.98 5.85 8011 
Llghtbrown ('1.11) (9U'I) (10.69) ('1859) 6, (fo.49) ('1.81) 

L'oN1•• 133-84. 18.04 80.16 6.6'1 Diamagnetic 4611.6 
(18.68) (99.84) (6.60) (480.'1) 

L=HNOOH.OH10H10C(9)SOH1 N(01 H 1 ) 1 and L'=CHaNOOHtOH,OHoOO(B)SOH, 
I I I I 

* Crystalline solids , yields, 811-90% , 1\lolecular welghb were determined for &he compounds 81. No. 1·5 in nUrobeniiBJle 
and for 81. No, 6 In benzene oryoacopically. "'* P:MR values (In ppm) for SOH1 (1169), 3,5-0H1 (1190), 4-0Ho (1.95) and NOH1 (8.111). 

TABI .. III 9-EI.JSC'l'B.ONIC SPJSC'l'llAI. DATA (ln om-l) Oil 'tBlt TltANSI'l'ION METAL 00MPL:CXBS 

LH 

IIII,IS10 
80,'169 
88,168 

L'H L1 Nl L1 0u L1 0o LoCd L1 Fe L'1 Ni Assignments 

16,000 

!10,000 
514,5'10 
80,120 
8'1,08'1 
45,1540 

16,66'1 

80,'181 
82,061 
4M40 

24,510 
30,080 
8'1,08'1 

!14,000 
311,260 
87,08'1 

11,5'.111 

114,640 
'30,0110 
8'1,0451 

L=HNOOH,OH10H,OO(B)SOH,N(01H,)1 and L'=OHaNOOHsCH.oH.CO{S)SOHa 
I I I I 

{Ia) (I b) (II) (III) 

be The alternate structure involvtng (II), appears to 
v(Cmuch less probable due to the absence of discrete 
co =C) and v(C= N) vtbrattOns which appear at 
1 nstderably high energy range'·' ca 1650 cm-1 • 

11°(~hemetal complexes the bands oh(C~N+C=S), 
f -=S+C::.N) and v(C-=S) shift to lower 
requ~ncy region •-.. by 15-20 cm-1 suggesting 
~nvanably the bidentate behaviour of the 
v{~rs. The charc1cteristtc bands of v(C=-C), 
13 ==C+C•N) are observed at 1595±5 and 
an 60 ± S em - 1 respectively '• 8 • The metal-nit~ogen 
re ~metal-sulfur frequencies have been seen m the 

gtons 450-525 and 325-400 cm-1 respectively•-' · 
to The. complexes of Nt(II) and Cd(II) are found 
an:C ~amagnetic whereas the complexes of Co( II) 
til .u{II) are paramagnetic 10 nature with 

agnettc moments 2.12 and 1.90 B.M. respecuvely. 

On the basis of these results the complexes of 
Ni(II), Cd(II), Cu{II) and Co(II) are considered 
to have definite square-planar configurations. Fe(III) 
tria complex being octahedral8 is found to have 
magnetic moments 5.35 B.M. which can also be 
taken as an addthonal evtdence for the absence of 
S- S bondmg in it arising out of the structure (II), 
since spin crossover behavtour1 associated with 
S-S ligands decreases the magnetic moment to the 
order of 4.0 B.M. The somewhat lower magnet1c 
moments m the Fe(III) complex tn comparison to 
the usual high spin value (5.7-5.9 B.M.) can not be 
ratlonahzed at the moment until the structure of 
the complex is determined by single crystal analysis. 
It may however be mentioned that the magnetic 
behavtour of the well characterized S- N chelat.:s 
under octahedral environment ts not known1 s. 
It is from this objective, that we have be1un 
examinmg the structure of the Fe(III) complex by 
X-ray analysts. 

The esters in thetr electronic spectra exhtbJt two 
or three bands m 25,000-39,000 cm-1 region 
(Table 2) due to mtrahgand transitions of the 11-11• 
type. The spectra (Table 2) of all the complexes 
are stmdar to each other tn the ultraviolet region 
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where absorptions involvmg the ligand!!. predo· 
mmate. The bands in the region 24,000-4'5,000 cm- 1 

have been assigned as either M- L, L- M or ligand 
transitions 11 '". The highly covalent character of 
the met-11 donor bonds of the metal chelates is 
evidenced 11 by the dissimilarity between the spectra 
of the free esters and the metal chelates. The 
presence of the bands in the region 16,000· 
16,700 cm-1 assignable to MNaSll chromophores 
(d-d) in the complexes of Ni(Il) 6 -"' 11 , Cu ll)11·10.11 

and Co(Il) 5 ' 6 ',_ 9 is strong evidence for the 
delocaltzation in the ring and also for their square
planar geometry. In Fe(Ill) octahedral complex a 
band at II ,525 cm- 1 has been observed due to d-d 
transitions 8 • 

The complexc~ of Jicthylaminomelhyl e&ter 
could not be &canned for pmr ~pcctra due to poor 
~olubility. "I he spectrum of the Ni(lJ) compound 
with the methyl C!>tcr exlubth a slight upfield 
shtft 6 7 in the signals for SCH 8 , 3,5-CH • and NCH 
protons whereas 4- CH 9 protons remain at the sam~ 
position in comparison to the ligand~. Surprisingly, 
N-methyl proton~ appear as doublet (centred at 
3.15 ppm) which defy interpretation except in terms 
of the two environmentally different positions of 
the methyl group with respect to the chelate ring. 
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