TaBLE 2 — IR Data oF THE COMPLEXES

Complex vmax (cm™1) (assignment)

Hg(NO,),.(CsHsN,) 2 4H0 1520 (vs) yNO, (asym)
g(NO0y)s. (CsHgN,)a-4H 1280 (mbr) va, (oym)
820 (m) nonplanar-rocking

1640 (ms) lattice water

Zn(SCN),(CHeN,) 2150 (s) vCN
n( )2(CsHgNo)a 830 (ws) ¥CS
Zn(ND,)5(CsHgN. 1520 (vs) yNO, (asym)
(NP (ColTathl 1280 (mbr) vNO, (sym)
820 (m) nonplanar rocking
Zn(Cl0,),(C.H,N 1135 (s) vCIO (sym) |
(Poo(CHMNs 930 (s) ¥ClO (asym)
Zn(BF,),(CsHaNy),

1115 (vs), vBF, (asym)
1050 (vs), vBF, (sym)

1562 (ss), vOCO (asym)
1400 (s), vOCO (sym)
1648 (ms), lattice water

Zn(CH,CO0),(CsHgN,)4,
(

ZnSOy(C;HN,), 1160 (ss), (vy)
740 (m), (vy)
CA(ND,)5(CsHeN,), 1518 (vs), yNO, (asym)
1270 (mbr), VNO, (sym)
820 (m) nonplanar rocking
CA(BF,),(CsHgN,), 1115 (vs), vBF, (asym)
1050 (vs), vBF, (sym)
Cd(Cl?,),(C,HsN,),‘ 1135 (s), vCIO (sym)
| 930 (m), vClO (asym)
Cd(CH,CO0),(CsHyN,),4 1562 (ss), vOCO (asym)

1400 (s), vOCO (sym)

1180 (ss), (vy)
760 (m), (vy)
1640, lattice water

Cdy(SD4)s(CsHaNy)e» 6H,0

s=strong; m=medium; br=broad; w=weak; ss=strong
sharp.

the fluoborato complexes are also 1:2 electrolytes
in water. Their IR data do not conclusively
indicdte coordination of the anions. The sulphato
and the acetato complexes lose their water of
crystallization at 100-120°C. From all these con-
siderations, distorted octahedral structures have
been puggested for the compounds, except the per-
chlorgto and the fluoborato complexes which are
supposed to be tetrahedral.
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The title ligand (EACDAMe) forms complexes of the
type M(EACDAMe),Cl, [M=Pd(II), Pt(II) and Hg(II)].
In these compounds the ligand acts in the unidentate
form. While with Pd(II) and Pt(II) bonding takes
place through the nitrogen atom, in the case of Hg(II)

complex bond formation takes place through the
sulphur atom.

IN earlier communications we have reported!-?
the coordination behaviour of 2-aminocyclo-
pentene-1-dithiocarboxylic acid (ACDA), 2-(N-ethyl-
amino)cyclopentene-1-dithiocarboxylic acid and the
S-methyl ester of ACDA toward several metal ions.
With the acids both (N, S-) ard (S, S°) type metal
chelates have been obtained deperding on the metal
ions-4. The S-methyl ester of ACDA can act both
as bidentate and monodentate ligand5. Here we
wish to report the preparation and characterization
of the complexes of methyl 2-(N-ethylamino)cyclo-
pentene-1-dithiocarboxylate (I, EACDAMe) with
PA(11), Pt(II) and Hg(II).

The ligard was prepared by the method of
Bordas et als.

PA(EACDAMe),Cly — Sodium tetrachloropalla-
date(II) (2 mmoles) dissolved in 35 ml of ethanol
was added to an ethanolic solution of the ligand
(4 mmoles in 50 ml of ethanol) with constant
stirring during 30 min. The dark product obtained
after removal of two-thirds of the solvent under
reduced pressure was filtered and washed first with



NOTES

ethanol and then with water till the compound was
free from chloride. It was recrystallized from
acetone, yield 70% [Calc. for Pd(EACDAMe),Cl:
Pd, 184; N, 48; S, 221; Cl, 12-2. Found: P4,
18'5; N, 4-0; S, 21-9; CI, 12-09%,].

PHEACDAMe),Cl, — Potassium tetrachloroplati-
nite(II) (2 mmoles) and the ligard (4 mmoles) in
acetone were stirred for 2 hr. The solution became
deep red. Removal of the major portion of the
solvent gave a brownish red product which was
filtered ard washed successively with warm water,
ethanol-water (1:1) and petroleum ether. The com-
pourd was recrystallized from acetone, yield 809,
[Calc. for Pt(EACDAMe),Cly: C, 32:3; H, 4-5; N, 4-2;
Cl, 10-6. Fourd:C, 325, H, 44; N, 4:3; Cl, 10-4%].

Hg(EACDAMe),Cl,— A mixture of mercur.c
chloride (2 mmoles) and the ligard (4 mmoles) in
ethanol was stirred for 1 hr. The solution was then
concentrated under reduced pressure to about one-
third of the original volume (45 ml). A yellow
crystallire compound thus separated was collected
and washed with ethanol; yield 759, [Calc. for
Hg (EACDAMe),Cly: Hg, 29-8; N, 4-2.  Fourd: Hg,
29-6; N, 4-49,].

The analytical data of the compounds prepared
agree with the composition M{EACDAMe),Cly [M =
P4(I1), Pt(II) and Hg(II)]. The complexes are
non-electrolytic in rature, indicating that the ligard
acts in the unidentate form in these compounds.
Attempt to isolate the Ni(II) complex was ursuccess-
ful, although with the S-methyl ester of 2-amiro-
cyclopentene-1-dithiocarboxylic acid a bis-chelate
of the deprotonated ligand was obtaired readily?.
It thus appears that the substitution of the amiro
proton of methyl 2-amirocyclopentere-1-dithiocar-

boxylate with an alkyl group significartly affects .

the coordination behaviour particularly in its ability
to get deprotonated.

The PMR spectrum of the ligard showed the
following signals: & 1-33 (¢, 3H, J = 6 Hz, N-CH,
CH,;), 337 (¢, 2H, J = 6 Hz, N-CH,CHj,), 2:47 (s,
3H, CSSCH,), 1-83 (¢, 2H , J =7 Hz, 4-CH,), 270
(m, 4H, 3-CH,, 5-CH,), 11-8 (1H, NH). In the
S-methyl ester of 2-aminocyclopentene-1-dithiocar-
boxylic acid, the NH proton is located at 8 10-7
(ref. 5). The larger downfield shift of the NH proton
in EACDAMe indicates its higher bas'city which
explairs its reluctance to form deprotonated chelate.
The IR spectrum (vmasx in cm™) of the ligard shows
a weak band at 3460 indicating that the secordary
amino group is involved in hydrogen bonding with
thiocarbonyl sulphur.

The v(N-H) is observed at 3410 in the Pt(II)
complex and at 3415 in the Pd(II) complex. In
the Hg(II) complex, however, this bar.d is corsider-
ably shifted to higher frequercy rarge ard appears
at 3480. Ir the free ligand there is strorg deloca-
lization effect in the hydrogen bonded chelate ring
and as a result (C=C) assumes partial double bord
character. The strong band at 1592 in the free
ligand is probably due to the combiration of
3(N-H) and v(C=C). In the P4(II) and Pt(II)
complexes, a medium intensity band is observed
~1670 and also a strong band ~1550. In the
Hg(IT) complex, although a strong band is observed
at 1620, no band could be detected in the range

1550-1570. It may be mentioned that the ligand
also shows no such band. Since EACDAMe acts
as an unidentate ligand with all the three metal ions,
therefore, it coordirates with the metal iors either
through ritroger. or through thiccarboi.yl sulphur.
If the bonding takes place through the ritrogen
atom, 3(N-H) vibratior. should be observed at lower
frequency compared to the free ligand ard the
(C=C) stretchirg frequercy should be displaced
to a higher erergy, since the hydroger bonded
struciure of the ligard is lost. The Pd(II) ard
Pt(II) complexes show such a behaviour. Herce
in these complexes bonding through ritrogen is
indicated. On the other hard, bondirg through
thiocarbonyl sulphur atom would result ir the dis-
placemert of 8(N-H) to a higher erergy, which is
the case with the Hg(II) complex. Further cor-
firmation of bordirg through ritroger. in Pd(II)
ar.d Pt(II) complexes ard through sulphur in Hg(II)
complex gets support from (N-H) stretchirg fre-
quercies of the complexes.

The electroric spectrum of the ligar.d stows two
bands in metharol at 25-3 ard 32 kK with the molar
extinctions (log €) 44 ard 40 respectively. The
P4(II) and Pt(II) complexes exhibit ro d-d type
trarsitions. In the Pd(II) complex three bands
are observed at 251, 32-4 and 38-5 kK with the
corresponding extinctions (log €) 44, 43 ard 44
respectively; these are probably due to internal
ligard transitions. The Pt(II) complex also displays
three bands at 237 (log ¢ 4-0), 25-5 (4-0) and 40 kK
(4:37) and the first ore appears to be a charge-
transfer band. :

Thanks are due to the CSIR, New Delhi, for the
award of a senior research fellowship to ore of
the authors (D.S.].).
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The electrode reactions are diffusion-controlled and
are highly irreversible. The kinetic parameters (an,
and K}),n) have been calculated by Koutecky’s theoreti-
cal treatment as extended by Meites and Israel. Since
the reduction is diffusion-controlled, Zn?* and Pbe+
ions in HMTA can be determined polarographically.

NUMBER of workers?? have investigated the
complexes of hexamethyleretetramire (HMTA)
with Zn(II) and Pb(Il). However, a polarographic
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