NOTES

mixj . ' .

cog:geg t?e reactants remained stable during the

Cipitat Of the titration, and the formation of pre-
ales were observed only beyond pH=94.

The dissociation
Cyste; I constants, pK, and pK, of
ys;:énz at 24" were 8.05 and 10.30 respectively.
valuesaoffl in_good agreement with the published
ligand chels The formation constants of the mixed
D‘?:I?tes are given in Table 1. The value of

Io _ M-P
g KM-DPY..cyg and log KM_P::_C,S of the metal

Ci .
°m§{g’ie: is less than the corresponding values for
statistics;s] etl':et (log K,) complexes because of
ordinates | clors, In binary systems cysteine co-

ryl gron to éhe _metal through amino and sulphy-
coor, dinat? ut in ternary systems as in our case,
°al'b0xylat°n' Séems to occur through amine and
Stability ce lon as indicated by the lower values of
reportedionﬁtants. Such a lower value is also
K, = 5.94)nt ﬁ case of metal alanine complex (log
through amine -, 2180, the coordination occurs

amine and carboxylate jon®.

——————

T
Licsr S~FORMATION ConsTaNTS OF MIXED
D CHELATES AT 94° (6=0.1M, NaClO,)

Meta) M-DPY =

. log K -DPY-Gys 108 Kﬁ-ﬁts—cys log K (M-Oys)
Nifr) 4.45 4.30 9.30
Cu(11) 5.56 5.45 9.64
Zn(TT) g-gg 5.90 Unstable
Fa(m) 5.60 545 g

The prese
the shirbrosence of a strong band at 3400 cm~* and
w?(is(lll(;it;l,gglof.a band from 1700 cm~1 (cysteine) to
Complexes (in complexes) in the ir spectra of
¢ also indicated the coordination of the

S€con, N
gmuptiary llgat?d through amine and carboxylic

T) .
tic N?& Ieleé:tromc spectra of solutions of diamagne-
at 41000 03mpleXes in 50% ethanol gave five bands
Sorrespor o200, 32500, 31000 and 26500 cm=*
le, P ?gmg 1t0 ‘A >'E, Ag>tAgy, AL
Tespective] 1w>'B,, and 1A, >'A,, transitions
tic b1y Y. Similarly, the solutions of diamagne-
28500 gy "'Blexes gave the bands at 38000, 30000,
A, 1 A22500 cm~! corresponding .to the
transition;’ re 1>1E,, 1A, >'B,, and 1A, >'A,,
omy p
Yery zfgs;'dtlue 1.85 B.M: of Cu(Il) complexes was
ree bando that predicted for spin only value.
Obsetved S at 21509, 20000 and 16000 cm™! were
transfe, 2(]?30rreSp0ndmg to the transitions, charge
us théc 1e>?B; and *B,, »>2A,, respectively.
Were fong PPlexes of Ni(1t), Pd(il) and Cu(Il)
of Co(IT) ¢ of square planer structure. In the case
was fo Omplexes, the value of magnetic moment
tered in teg to be 4,50 B.M. which is usally encoun-
thej rahedral cobalt(IT) complexes®2. Secondly,

ir
32500?6.? DIC spectra gave the bands at 25000 and
and ¢ Which correspond to 4A,(F)->*T,,(F)

2%(F)->4T_ (p) respectively.

spectively. The observed magnetic -
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THE present communication describes synthesis and
infrared spectra of a new series of dithiocarba-

mates, (C,H,CH,)(R)NCS;3, viz.,
R=H, benzyldithiocarbamate (BzHNCS3),

R=CHy,, benzylmethyldithiocarbamate
(BzMeNCS3),

R=C,H,, benzylethyldithiocarbamate

(BzEtNCS3),
R=C,H!,, benzylisopropyldithiocarbamate
T (BziPrNCS;),
and R=C,H,CH,, dibenzyldithiocarbamate
(BzgNCS3).

Variation in »(CN) with the change in R group
has been discussed. A comparison has also been
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TABLE 1—ANALYTICAL DATA AND IMPORTANT INFRARED BANDS (cm™?)
Compound m.p. o] H N ’ ’
0 Fommd  Tommd  Fored (©=N) 7(088)asy (088)ere
(Caled.) (Caled.) (Oalcd.)
1. BzHNOS,NH, 126 47.91 5.88 14.30 1361 8 920 vs 684 v8
(48.00)  (6.00)  (14.00)
2. Bz,NOS,K.8H,0 101 49.97 5.51 3.73 1442 vs 972 va 700 v8
(49.32)  (5.48) (3.8¢) 990 vs
3, BzMeNCS,Na.3H,0 250- 39.39 5.80 5.03 1470 8 952 vs 700 v8
259 (39.57)  (5.86) (5.13) 972 v8
4. BzEtNCS,NH, 113 52.69 7.83 12.19 14478 958 8 690 v8
. (52.63)  (7.02) (12.28) 940 vs
5. BziPrNOS,Na.3H,0 68-70  43.77 6.71 453 1432 vs 962 va 694 8
(43.85)  (6.64) (4.65)
6. Me,NOS,Na (Ref. 3) — - —_ — 1508 8
7. Et,NCS,Na (Ref. 3) - - - — 1477 s
8. PhHNCS,NH, (Ref. 4) - - - —_ 1325 8
__/

made with »(CN) values for dialkyldithiocarba-
mates and phenyldithiocarbamate.

Preparations of the dithiocarbamates : The amines
used for the preparation of dithiocarbamates were
obtained from Aldrich Chemical Co., Dorset, and
were used as received. The dithiocarbamates were
prepared as the sodium, potassium or ammonium
salts as described below.

(i) Ammonium benzyldithiocarbamate (BzHNCS ,-
NH,) : Benzylamine (0.1 mole) was slowly run in
15 min with vigorous stirring into an ice cooled
solution containing CS; (0.1 mole) and concentra-
ted ammonia (sp. gr. 0.89 ; 0.1 mole) maintaining
the temperature of the reaction mixture between
0-5°. A white crystalline product was obtained,
which was washed first with a little cold water, then
several times with solvent ether and finally suction
dried. The product was recrystallised from acetone-
chloroform mixture. Yield, 70%.

(ii) Potassium dibenzyldithiocarbamate trihydrate
(Bz,NCS,K.3H,0),

(iii) Sodium benzylmethyldithiocarbamate
trihydrate (BzZMeNCS ;Na.3H,0),

(iv) Ammonium benzylethyldithiocarbamate
(BzEtNCS,NH,),

(v) Sodium benzylisopropyldithiocarbamate
trihydrate (BziPtNCS Na.3H,O) :

An aqueous solution containing 0.1 mole each
of the base (NaOH/KOH/NH,OH) and the amine
dissolved in minimum amount of water was cooled
to 15° in ice cooled water (to 0° in an ice bath in
the case of benzylmethyl amine). To this cooled
solution 0.1 mole of CS, was added dropwise with
stirring. After about half an hour the whole mass
solidified. The white solid mass was dried in air
and dissolved in minimum quantity of pure ace-
tone. An excess of carbon tetrachloride was added
to this solution when a shining white compound
separated out. It was filtered and suction dried.
The product was recrystallised from acetone-chloro-
form mixture. Yield, 70-75%.

Analytical data alongwith other physical charac-

teristics of the dithiocarbamates are given in
Table 1,
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Infrared spectra : TFhe infrared Spectrallg{stg"

dithiocarbamates were recorded in KBr pel®"
a Perkin Elmer 621 recording spectrophoto?’etefmef
the range 4000-200 cm~* as well as on Perkint E 700
137 infracord spectrometer in the range :ven
cm~*. Important infrared spectral bands aré glNa
in Table 1. »cn, for Me,NCS,Na, EtyNCSs of
and PhHNCS,NH, are also given for the sake
comparison.

. Ul
The structure of the dithiocarbamate anio? Sc?
be represented by the following resonating form

Cx ¥ .
N 0N D N c/s
R S T S
(a) () (o

The extent to which the resonance form (¢) ""“tr;.
butes to the overall dithiocarbamate structure det:he
mines the extent of double bond character ©f
(C—N) bond®. N

A perusal of the data in Table 1 reveals that ga'
stretching frequencies for the present dithioca! i0e
mates are slightly lower than those for dialkyldith*”
cqrbamates and much higher than thosg of p enyx_
dithiocarbamate. This observation may ewn
gla;ined on the basis of the electronic effects Sh°

elow :

- §

. H 5
R B~ O 3@ 5 o
D) G« s H 7
T R S
R S 5
(1) (2) (8)

- 3 - se
In dialkyl dithiocarbamates (1) R STO“psh;d;:nﬁ

electrons through +1 inductive effect and the. ui
pair on the nitrogen atom becomes more aval giﬂ‘
for the formation of double bond. In a.ryldltver}'
carbamates (3), on the other hand, there i 2 f the
large reduction in the double bond character ot o?
(CN) bond due to_electron withdrawing €€ ..
the phenyl ring. In the present dithiocafbainaseﬁ
(2), although —CH,— of the benzyl group I° ¢ the
electrons through  hyperconjugation int0



NOTES

n-

1n§§cct§$2n %_ystem of the phenyl ring, the overall -I

as in the ce ect of the benzyl group is not significant

direct] tase of phenyl group, because the latter is
fe 3; attached to the nitrogen atom carrying a

charaé)telr- of electrons. Thus, the double bond
an in ti;np%?fyﬁ-?ﬁ?se ligbands would be higher

i ; ithioc

In the dialkyldithiocarba t;;t :Sl?lates and lower than

Also, the (CN) b A -

ca P ond order in the present dithio-
z{?lgff(}"éess 1s Bz2MeNCS, ) BzEtNCSl: » Bz,NCS, >
Common, th > BzHNCS,. * The Bz group being
electronic § order can be explained on the basis of
t and z'so?P ects of the other group, viz. H, Bz, Me,
Iate is re 1r' When H of the benzyldithiocarba-
bon 0rd£~ aced by benzyl or alkyl group, the (CN)
tendency ofls mereased due to the electron donating
effects were the alkyl groups. If the electronic
bong order %urely Jnductive in nature, the (CN)
8roup l'ncres ould increase as the size of the alkyl
an Ziso.paées' But in case of BzMedtc, BzEtdtc
(CN bondr I¢ a reverse trend is observed i.e. the
Methyl to order decreases as we proceed from
Carbamatessgp rg’ﬁ’yl through ethyl. In the dithio-
Partially goupie o, 2KY] groups are attached to the
€Xpected to p © bond nitrogen, hyperconjugation is
ability ¢, b © Operative and the electron releasing
it GBm the order Me > Et ) iso-Pr. The
Kine Zgdtc can similarly be explained.
matic effects due to increasing mass

bel‘eSpoﬂSg}le%r:“P have also been suggested to
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“Dipyr; .
Py "dyl-§~pyr:_midylhydrazone (DPPmH) was
erminag; Y Singh! for spectrophotometric
On of various transition metals. In

Dﬁp&!tment of Che

YCs—yq

this paper the stepwise stability constants of binary
complexes of DPPmH at pH 9.0 are reported. At
pH 9.0 these metals are simultaneously deter-
minable®'® and hence pH 9.0 is selected for present
studies. The Yatsimirskii’s¢’® and Lenden’s® graphi-
cal extrapolation methods were applied with nece-
ssary modification” to calculate the values of step-
wise stability constants. The experiments were
performed at constant temperature 3041°,

Experimental

2, 2'-Dipyridyl-2-pyrimidylhydrazone (DPPmH)
was prepared as described earliert. 0.002) reagent
solution in 40% ethanol-water was used. Solutions
of Fe(II), Co(II), Ni(Il), Cu(II) and Cd(II) were
prepared and standardised as reported in earlier
communications?:3, 1.0% Ascorbic acid in distilled
water was used to prevent oxidation of Fe(II).

Apparatus : Beckman model DU 2 spectro-
photometer with quartz cells of 10 mm light path
was used for all photometric measurements. An
ELICO pH-meter with glass and saturated calomel
electrodes was employed for pH adjustments. All
measurements were made at 304-1° using thermostat.

Procedure : A solution containing a known
quantity of metal ion [Fe(l1)=3.0x 1050 ; Co(Il)
=2.0x10"5M ; Ni(II)=8.0%x 1020 ; Cu(II)
=1.0x10"5M and Cd(II)=7.5%x10"%M] varying
quantity of DPPmH solution and 2 ml 1% ascorbic
acid was adjusted to pH 9.0 in 40% ethanol-water,
total volume being 25 ml. The absorbances were
noted at respective wavelengths of maximum
absorption [580, 460, 430 and 440 nm for Fe(II),
Co(Il), Ni(II), Cu(Il) and Cd(II), respectively]
against the reagent as a blank. The concentration
of complex formed was computed from the appro-

priate calibration curve.

TABLE 1—8TABILITV CONSTANTS FOR DPPmH COMPLEXES

AT pH 9.0
Yatsimirskii’s method Yeden’s Mole ratio
Fe(II)-DPPmH method method
log K, 5.34 5.08 -
log K, 4.95 4.40 -
log 8, 10.29 9.48 10.18
Co(I1)-DPPmH
log X, 4,79 4.78 —
log K, 4,52 4.52 —
log B, 9.31 9.30 9.84
Ni(I1)-DPPmH
1og K, 5.67 570 -
log K, 5.40 5.45 —
log B, 11.07 11.15 11.61
Cu(Il)-DPPmH
log X, 5.25 5.16 —
log Ko 4.97 4.97 -
log B, 10.22 10.13 10.88
Cd(11)-DPPmH
log K, 6.26 6.30 —
log K, 5.97 6.05 -
log By 12.23 12.85 12.80
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