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ABSTRACT

The magnetic, electronic (reflectance) and infrared
spectral properties of divalent metal complexes,
[M(N-ATB);] SO, and [Cu(N-ATB),]SO, (where M
= Mn, Fe, Co, Ni and Zn; N-ATB = N-
Acetylthiobenzamide) are reported. Substitution of
a methyl group in place of a phenyl one in N-
Benzoylthiobenzamide is found to weaken the C=0
and C=S5; and strengthen the N-H bonds of the
metal chelate ring. Out of the two o - o+* (C=0
and C=S8) transitions, the thiocarbonyl one shows
stronger interaction in the metal complexes. The
values of the magnetic moments are similar to those
of analogous metal chelates.
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INTRODUCTION :

Sumarakova et al [1]. isolated
RCSNHCOR' (R,R’ = Me, Me; Me, Et; Me, Ph;
Ph, Me) respectively for the purposes of studying
the various conformers poss:ble. Recently [2], the
spectroscopic and magnetic propérties of complexes
of RCSNHCOR'(R =R’= CH,) with some metal (II)
sulphates, isolated through solid-sblid interactions,
have been reported; where the CH,CSNHCOCH,
(N-BTB), was shown from IR data to coordinate to
themnul:ousmltsmm-tnnsoonﬁgunuoml
form (fig.1) -
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Fig.1: Configurational forms of -CO.NH.CS- group (R = CH3.
CgHs-; R' = CgHs-)

These studies have been extended to the N-
Acetylthiobenzamide (N-ATB) as a ligand,
(CHH,CSNHCOCH,), complexing with Mn(I),
Fe(Il), Co(II), Ni(Il), Cu(ll) and Zn(Il) sulphates.
It is also of further interest to study the effects of
the methyl group .substitution in these series
compared with the phenyl group in the N-BTB
series [2].

DISCUSSIONS

A few selected physical and nnalyncnl
properties of the ligand N-ATB and its  metal
complexes are listed in Table 1. As reported
earlier [2,3], Cu(Il) gave a bis-complex whilst.
Mn(1I), Fe(ll), Co(II), Ni(Il) and Zu(Il) afforded
the tris-complexes. All the complexes are stable jn
air and soluble in acetone, ether, ethanol knd
chloroform. :

Infrared Spectra
The metal-ligand vibrational stretches and

‘the assignment of other important vibrational bands

are summarized_ in Tables 2 and 3. Some
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Table 4: Retlectance Spectra of N-ATB and its metal (i)
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Table 1: Physical and Analytical Date* for [MIN-BTB)r_\]SOz complexes (IkK = 1000cm™")

makK
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[Ma{N-ATBLISO, | pale-yaliow s 412 150 (%] 18.82 1.53 nn - -
ﬁm‘:;'u Veblow o | em | e | usey | oon Tores
- ¥ " g 400 ) 18.80 1.0
ClioFeN,0.5, waon | o | won | gxsm | im Ma(N-ATB),S0, 3818 T *NC=0)
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CuHCuN00, | yellow w1y | ooy | san | gesn [ pnmm 28.06 -
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. Table 2: IR spectral data (cm™ 1) as. KBr disc 3 S TulFr Tl
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17.34 <1 3,
N-ATB 32918 1623vs 1554m 1329m 1159w . 1544 "WW ;..m
[Ma(N-ATB)}S0, | 3281m 1624vs 1594m 1327m 11348 420w e ) : T
[Fa(N-ATB)JSO, | 3284m 1624vs 15%4m 13295 11408 dllw AP "To(F)
[Co(N-ATB))SO, | 3282m 1624vs 1590m 1324m 135m 00w 2 N
[NIQ-ATB)JSO; | 3280vbe | 1620m | 1594m 1320m 1130s 400w CulN-ATB),SO, g:: T-rHC=0) .
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Table 3; Comparisonof GC=0, C=Sand M-Ligand {cm“)

‘Table 5: Magnetic Properties at 203K _

Ligand . Ma(ll) Fe(ll} Cofil) Nigll) Cot)  Zall)
VC=0 E Compd il
N-ATB 623 1624 1624 1624 1620 1624 1620 ' Xax :r nobsB.M +0.06
N-BETB 1679 1678 1684 1678 1683 1675 1678 RS
VCm0+8NH Siuiara
N-ATH 1504|594 1504 1500 1504 ISKO 1597 i 18O, 14683 s
N-BTB 1629 1632 1624 1631 1624 1620 1631 ree— e o
oo ‘Co(N-ATB),SO, . 10867 '
N-ATE - 1329 137 1329 1324 1320 1324 i124 é »S0 5.05
N-BTHB 1421 1352 1401 1404 1406 1350 ° 1352 Ni{N-ATE},50, 4754 S8
Ve-s 2 Cu(N-ATB}.50, 1603 f.04
N-ATB L1539 1134 1140 1135 e 1139 1125 . .
N-BTB 179 172 1144 14T 1149 1669 Lid4 Zn(N-ATB},50, g = P
PNH
N-ATH 281 3281 J2B4 3182 3ZBO 165 :\;: )
N-BTB 1289 3280 1255 3280 ¢ 3277 3260 ] . .
Electronic and Magnetic Properties
M-Ligand i . . . =
?J-A‘m . 420 411 400 400 403 427 The elecl_t'mn_lc spectral a.nd magnetic daix
TLRIE - e A 0 e wer A for the N-ATB® series of complexes and their

assignments are summarised in Tables 4 and 5.

comparisons are drawn between the sensitive IR The band positions are very similar to those

bands of N-ATB and its complexes on one hand
and their corresponding analogues of N-BTB [2] on
the other (Table 3). It is observed that, a methyl
substitution in place of a phenyl group in N-BTB
and the corresponding complexes, shift the C=0
and C=S stretches to lower frequencies whilst that
of the N-H is shifted to higher frequencies. This
could be attributed to the mesomeric interactions of
the phenyl group by a methyl (inductive effect)
one. In all cases the YC=0: VC=S§ ratio falls in
the range 1.2 - 1.4. The shift in M-Ligand as a
result of a methyl substitution is however irregular,
as the dominant factor here is the metal-to-ligand

(d- =) back bonding which stabilizes the M-S -&

bonding over that of the M-0 one.
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reported for the N-BTB series [2] except that the
* - 7% (C=0) and = - #* (C=38) of the N-ATB

" series occur at 36.22 and 27.71kK respectively.

Out of the two x - x* transitions, the thiocarbonyl
(C=S) one showed stronger interaction in the metal
complexes when compared with the ligand; and on
complexation, both shift to higher frequencies. The
probable assignments have been based on previous
work and related complexes [2 < -5]. These
assignments reveal a close similarity in structural
properties between the N-ATB and the N-BTB
series. 2

The magnetic data reveal no irregularity in
the moment values; and are all within the ranges
commonly observed for high spin octahedral
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complexes [6]. That for the copper (II) complex
supported by the d-d bands suggest a square planar
" configuration for [Cu(N-ATB),]SO,.

EXPERIMENTAL

The ligand, N-Acetylthiobenzamide was
prepared by 'd method reported [2] in an earlier
paper except that, the acid chloride used in this
case is acetylchloride instead of benzoylchoride.

N-Acetylthiobenzamide (N-ATB),
C,HJNOS, Deep yellow m.p 105-107°C; (lit.[1,7]
m.pl05°C). .
(Found:C,60:58;H,5.06:N,8.21;8,18.10 Calc. for
C,H,NOS, C,60.31;H,5.06;N,7.81;8,17.87).
The complexes [M(N-ATB),SO, (M=Mn(Il),
Fe,(ID), Co(Il), Ni(Il) and Zn(lI) and [Cu(N-
ATB),]SO, were prepared using similar methods
described [2] for [M(N-BTB),]SO, and [Cu(N-
BTB),]JSO,. The analytical and physical data of the
complexes are presented in Table 1.
: . . The spectroscopic and magnetic methods
used have also been described elsewhere [2].
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