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EVALUATION OF BIOLOGICAL AND PIGMENTATION PROPERTIES OF
SCHIFF BASE COMPLEXES
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CHAPTER - V

(A) Biological Activity :

A large number of Quinoline derivatives
especially where the methyl or a methoxy substituted is at
the "8th" position are effective against microbial

diseases. Misra and Saxenal 2

have reported some
quinolines having good activity against E.histolytica at a
conc. 12.5 Akg/m]. Also, a group of anils have shown good
activity against E.Coli>™%. Albert and Magrath5 have
studied derivatives of 8-hydroxj quinolines as evidenced
by their ability to combine with trace metals in neutral
solution. 8-hydroxyquinoline alone, of the seven isomeric

hydroxy quinolines possessed good chelating ability.

Philips and co-workers have examined a number
of 2-substituted 8-hydroxyquinolines as well as their
copper chelates. Synthesis and{antibacteria} activities of
8-thioglycolic hydrozones was carried out by Prakash6.
The complexing  behaviour of seventeen amino  acid
derivatives towards Cu(Il) has been studied by Nandi and
coworkers7. Biological activity of the complexes is more

than that of the free metal ion and the ligands.
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1. Experimental Work

Antifungal Activities of Mixed SB Complexes of Cu(II)
Ni(II) and Zn(II) T TABLE S| 4o S:27]

Pucinia recondita and Alternaria Triticinia as

test organisms for Antifungal activities were used.

This was carried out by using Agar plate
technique in PDA media.
Composition of PDA media

6.7 gm potatoes powder

2.0 gm dextrose

1.0 gm Agar

pH 5-6

100 ml distilled water

(Readymade powder (PDA) can be wused, manufactured by
HIMEDIA, Bombay).

Above media was used to grow the fungus,

Detail method.

(1) Above test organism was grown on PDA slants for 72 hrs.

at 30°C.



(2)

(3)

(4)

(5)

(6)

(7)

(8)
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Spore suspension of this fungus was made in distilled
water containing 0.1 % (w/w) Tween 80. (polyoxyethylene

Sorbitan monocoleate).

PDA plates were prepared.

For making spore suspension, 5 ml of 0.1% Tween 80 was
added to each slant and the spores were brought into
suspension by scraping the surfae of the culture

gently.

0.5 ml of this spore suspension was spread on PDA plate
and the plates were allowed to dry at 30°C for about
1 hr.

Three holes (5 mm diam) were punched and the agar
plugs were removed in each plates by the help of a
sterile glass tube at equidistance in a triangular

fashion.

The Schiff base complexes were dissolved in DMF or

Acetone at a concentration of 50 MJLg/m]

1.0 ml of these solutions-Was added to each hole with
sterile pipettes. Equal amount of DMF or Acetone was

also tested as control.



(9) After addition of the Schiff base complexes solution

plates were incubated for 72 hours at 30°C .

{10)The diameter of the inhibition zone was measured and

recorded, activity was calculated by using
equation.
Activity % = __iniéggl_ x 100
where C = diameter. of fungus colony of
control
T = diameter of fungus colony of

Mixed SB complexes

Anti-Bacterial Activities of Mixed Schiff base Complexes of

Cu(II), Ni(ii) and Zn(II). L TABLE S 1 + S 2]

E.Coli~ (-ve) and staphylococcus coagulase

(+ve) were used as test organisms for Antibacterial

activities.

This was carried out by using total plate count

method8 in MaC Conkey and Nutrient media.
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Composition of MaC Conkey media

Mac Conkey powder 5 gm
Bacto - agar ° 1.5 gn
100 ml distilled water

pH 6.8

Composition of Nutrient media

Pepetone 5 gm
Bacto-agar 1.5 gm
2100m" distilled water,

pH 6.8

MaC Conkey or peptone powder and Bacto - agar were dissolved

in 100 ml distilled water,

(1) Pipettes and petridishes were sterilised in an
' autoclave at 115°C temp. and 1.5 kgs pressure for

20 minutes.

(2) Above test organisms were grown in MaC Conkey and

Nutrient media on plates for 48 hours at 30°C.
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activities. All the complexes mentloned in earlier
chapters are biologically active. Some are more active
and some are very less active. The activities of all the
complexes are explained on some common concept of
coordination. The Schiff base complexes of en, pn
Aniline, and its derivatives have been studied with
hydroxy aldehydes and ketones for their anti bacterial,
antifungal activities. The organic Schiff bases are
found to be more biocactive than free hydroxy aldehydes
or ketones. More over the metal complexes are more active
than free Schiff bases, and free metal ions. This is due
to chelation which reduces considerably the polarity of
the metal ion in thecomplexes. This reduction i{s due to
balancing of repulsion between the ligand by the charge
on the central metal ion. This may also be due to partial
sharing of 1its positive charge with the donor groups and
possible electron delocalisation over the whole chelate
ring systes through dy— do or RU — dﬂainteractions
of the 1ligand orbital and the metal 1ion. This in turn
increases the hydrophobic character of the metal chelate
favouring 1its permeation through 1ipoid layers of test

organism webrane,

The biological activity showed a gradual change

with structural changes in the complex molecule. The
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(3) MaC Conkey and Nutrient agar plates were prepared in

aseptic condition.

(4) The Schiff base complexes were dissolved in 507 DMF

at a concentration SO/KLg/m]

(5) 1.0 ml of these solutions .was: added to each plates.

(6) After addition of the Schiff base complex solution

the plates were incubated for 48 hours at 30°C.
(7) DMF :»..":2": > was used as control,

(8) The number of colonies were counted in plates and

recorded.

(9) The colour of colony was red in MaC Conkey media and

yellowish in Nutrient agar media.

The results are shown 1in Table and for

detail study of complexes see Section 3 and 4 .

Results and Discussion :

The fungicidal and bactericidal data presented

(Table §1-$2) show the positive behaviour of biological
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increase in the chain length did not show much changes in
activities but the presence of halogen, naphthyl or methoxy
group in compounds enhanced the activity which 1is in
agreement with reported wofiyg. The activity of schiff base
of en, pn and aniline and its derivatives were compared,
the order was found to be en > pn > p-pheny > Benzidine
which shows that amino group linkeé with different chain

length has different effect:as the structural activity.

Regarding the presence of metal ions effect,
Zn 1is more active than  copper and copper 1is more
bioactive than Ni which is also in agreement with the
reported workio.
The activity of the complexes 1is higher when
heterocyclic ring and sulfur are present in the complex.
The mixed Schiff base complexes are more toxic than
bis Schiff base complexes. The complexes showed some
selective activity. The complexes which showed good
bactericidal or fungicidal activity against one type of

organism may not be toxic for the other organisms.

The direct application of these complexes has
some limitations because of their water insolubility. The
mechanism of anti bacterial and anti fungal activity of the

Schiff base complexes is different from antitumours.
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(B) As Textile Pigment :

Textile printing, of pigments including metal
powders and flock, is accomplished by mechanical fixation,
in contrast to other methods of dyeing and printing, which
are based on . affinity of fiber for dyestuff. This
fixation is effected by imbedding the metal or pigment
in substances which coagulate on subsequent steaming,
form insoluble films by evaporation of the solvent in
which they are dissolved, dispersed or Dbecome insoluble

on high  temperature condensation polymerization.

When the number of electrons associated with
the metallic atom in 1its combination with the azo
compound 1is smaller than the number required for the
stable complex (33 for chromium, 35 for copper, 36 for
cobalt), it is coordinatively unsaturated. The
compound makes up for this deficiency by the attachement
of water molecules, ammonia molecules etc. In the
preparation of metal - dye complexes in substance, water
is available for this purpose, and in mordant dyeing,
electron - donor groups in the protein cellulose molecule
can attach themselves to the metallic atom to form a

stable metal dye £fiber complex.
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Printing by using Metal Powder

The decoration of textiles with metal powder is
a technique which has been known for a very long time.
Although the style was never produced on a large scale,
it has enjoyed periods of popularity. At first gold
leaf was used. The cloth was impregneted with glue or gum
solution and the gold leaf was imprinted thereupon
with Jlight pressure of Dblocks. Schule used gold and
silver powders, which he painted on the fabrics with
brushes, in 1960. This method was employed with
considerable success by Kurrer in the printing plant of

Schoepplex and Hart-mann in Aagsburg.'

Metal powders have been applied by printing
gelatin or the gelatin paint, while still wet, is dusted
with gold silver powder by means of brushes, the fabric
is then dried. The metal powder is mixed with the glue,
sometimes with the addition of beeswax and block-printed
on the fabric after which the cloth is dried, then rinsed
5 or 6 minutes in a solution of alum. Yates used tin
powder pasted up with glue or varnishll. Albumen was
used in France around 1844 for fixing pigments and

metal powders. Various thick oil preparations such as

resin, varnish and lacquer as well as rubber solutions
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have been wused to apply bronze powderslz. By these

methods, print can be made which are fast to cracking.

Some attempts have been made to attach gold
silver on fabrics by chemical precipitation or by
electrolysis at time of the French Revolution. In more
recent times a method of condensing vaporized metals on
cloth was attempted on nylon. The metal is wvaporized by
means of a hot point or torch flames, the vapors directed
against the fabric, which is covered by a stencil. Metal
powders can be applied by block, screen and spray printing
and also by roller print machines, provided the engraving

is sufficiently deep.

Azamethine Pigments

This class of pigments which all have the
chromophore “;C = N, is best considered in two distinct
groups (1) p;re organics and (2) metal complexes, since
their properties vary considerably, most of the
azamethines are yellow to greenish yellow, but there are a

few reds.

The metal complexes tend to be unstable to

acids, Iliberating the metal which can easily be

30
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identified, thus giving an indication of this class of
pigments. Again there is only a smaller number to consider
and the IR spectra are easily recognized, but cannot be
classified by characteristics peaks since the organic
ligands can vary considerably. The existance of the metal
complexes of O-hydroxyazo compounds indicate the trans

arrangement of the groups attached to the azo group.

T om @“"

N —-—-M
HC— N
AN Ph
Pr
Fiq. $. FHg, §.2
By analogy with the metal derivative Fsg sy of

N

salicylideneaniline in which the coordination of the metal
M and the nitrogen atom must result in a 6-membered chelate

ring, the structurefigg 2) for the metal complexes of

- .

Keg - i RN
O-hydroxyazo dyes 1is generally assumed, but Y and figs2) -

are not strictly analogous, since the azomethine group has

only one donor atonm. Studies of the stereochemical

13

properties of chelated compounds have shown that

6-membered chelate ring possesses somewhat greater

31
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stability than 5-membered rings and considerably more
stable than 7-membered rings. The copper derivative of
benzylidene-o-amino phenol as presumably having ’thg
structurgwf§é3; although a 6-membhered ring structurgﬁgiéwﬂ

is not exc}uded14.

'_)ﬂ = 0 w-;n
N
i : \\
H C—Ph N — CIH
Ph
tig. 5.3 : Fig, S.4

Mixed. Schiff base Complexes of Cu(II), Ni(II) or Zn(Il) as

textile Pigments : [ TeBLz $3 4o §47]

Pigment properties study was done in emulsion

paste.

Formul ation of Paste

Acramin Binder SIN 15 ml
Kerosene 68 ml

Urea 5 gm
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Ammonium chloride 2 gm

SB Complexes as pigment 2.0 gm

Procedure : °

Acramin Binder SIN 15 ml was taken in
porcelein pot and kerosene was slowly added with high spegd
stirring for 10 minutes than added urea and ammoniunm
chloride, it was again stirred well for 10 minutes. Nearly

100 gm paste was obtained.

25 gm of paste’éﬁd 0.5 gm Schiff base complexes
were mixed and stirred well for 15 minutes at room
temperature. Then screened it on cotton or silk or wool
cloth. Dried the cloth in oven for 15-20 minutes at 115° -
120°C temperature, then washed it with plenty of water
with rubbing and dried at 80°C. Washing, light and
Rubbing fastness properties were measured using standard

method515’16.

The light fastness study was carried out using
Microseal light fastness tester having MBLV mercury lamp.

Qualitative accessment is shown below :

Rating Quality Accessment

8 Outstanding
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Rating Quality Accessment
7 Excellent
6 Very good
5 Good
4 Fairly good
3 Fair
"2 Poor
1 Very poor

The washing fastness was done using Indian

Standard method16.

Rubbing (Cracking) dry and Wet fastness :

The specimens were fastned in the crackmeter
with a pilece of standard white <cloth, (starch free
96x100..mm cotton fabric long type) and rubbed against the

{

coloured specimen under control conditions of pressure -and

temperature.

Observation Grade gggiigzzize
No dye stain 5 Excellent
Sltight dye stain 4 Very good
Moderate dye stain 3 Good
Distinct dye stain 2 Fair

Very much Distinct dye stain 1 Poor
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The results were measured and recorded in

Table'Ne. ,Study of Schiff base comp]e*es for perspiration
fastness in acidic or basic condition 1is not possible
because, Schiff base complexes dissociate in acidic or
basic condition. The details study of complexes is given

in Sections 3 and 4.

RESULTS AND DISCUSSION

The mechanism of printing is based on two main

factgors

(1) Binding between cellulose molecules and the complex

compound.
(ii) Absorption of pigment on the fabrics.

(iii) Degree of saturation of the central metal atom by

ligands.

Cellulose of cotton found:to be.less: coordinating
than the protein of woolen fibers containing -NH2 or
—CONH2 group. Therefore cellulose metal complexes are
less stable than the wool fiber metal complexes. Moreover
due to presence of polar HZO molecules 1in the complex it
should be more stable on the cotton fabric containing

cellulose, but due to presence of‘?C = N it may be forming



236

a stronger and more stable constraint with woolen fabrics
which results in the higher rubbing fastness of the

complexes. (Rubbing fastness 5-§)
Benzidine > p-phenylenediamine > pn > en

In case of aniline S. B. complex and its
derivatives it 1is observed that the stability of the
pigment 1is higher than other complexes. The binuclear
nature of anthranilic acid shows it more stable because of
presence of two metal ions in the structure which will have

higher binding tendency with the fabrics.
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PART £ TARLE S-3

262
Evaluation of pigment fastness properties of Schiff base
Complexes derived from aliphatic and aromatic diamines :
Type of Campounds light ___Rubbing fastness
fastness bry Het
Cotton Wool Cotton Wool Cotton Wool
Fig. 31 _
X=H, ¥Y=H,
[ ] -
. R'= -(CHZ)Z
s8 1,
‘ : o 4 5 5 5
a [CpoH @ Ny 20, 4 5
- ,
. E 4 5 5 5
b (}:191{1502513 2H,0Cu 4 5
o | 4 5
e [c)oH, 50 ,N5- 20,0 4 5 5 5

SB 2e X=CH30 Y=H,
R'm -(CHZ) 2~

a [CpoHy70 N30 2H,ON1 5 5 4 5 5 5

b @2051702n3.2xzq:u 4 5 4 5 4 5
B .

e [(Cp0H 0 N3+ 28,020 4 5 5 5 3 4

%B 3,  X=CH,, Y=4-OH,

S 5
a @20“17°3N3'2“z°?‘1 4 5 4 5 5

ol : 5
b [CpqH, 703N 3. 24,080 4 5 4 5 4
e [ qH; 04N 02H,02n 3 4 5 5 3 4

cont., ee



SB

sB

SB

S8

6.

T

Table cont,

X=CH;, Y=4-OCH,,

3
L. : -
R'=-(CH,),

a  [(c,qH o0 5.211,004
b Cc21H19031:3.2f12ghu
¢ (o, 507 5+2H,0en

Fig. 32

a  [cy,m 00 .20 dn1
b [c2331702;¢3.2t{2§}:u
¢ [Ce,qH,,0,%;.21,08n

] ' -
X::CHB, RY = (C {2) 2

a C&Z4H1902}:2. 21,01
b [[C, 1,40, ,e2H,0Cu
¢ [Cec,,n 0x .2i,0zn

24719722
Fig. 3.3
Rr—-(CHz) 5~

a [C, azooxsqcl.zuzﬁjwi

b Ezsﬂwox 4Cle 2H26}:u

s

c chs”wc’”tsm +211,0Jen

(¥

263

4 5
4 5
5 H
4 5
4 5
5 5
5 5
5 6
4 4
4 5
4 S
3 4

conte,.



Table cont,

Eig, 31
SB 8, X=CH_, Y=4,

L - -

R (c:{2)3

a E:zo 170 23 21«15@1\11
b Ce,n 020,000
c [, H 7021‘3.2*{']m

S8 9.  X=Cliy, Y=4,
RY ze { O3
{ f2)3

a ECZI 1625 3¢ 2”@’”
b [, H 40,85 21,00u

c [-c21H19021:3.2H25}zn

S8 10. X=Cil,, Y=4-CH,
[} e (O
RY==(C.0)
a Cc J¥ 3o 28,001
b
Ccn 3+2H0

e [e, 1,0 3.2‘{5Jzn

sB 11, X=CH,, Y=4-O08Hy

’ 1
R ::-(C.{z) 3
- .
a [-21‘«11903).3.2r{2§r:1

b chlii1903tt3.2i{26}cu

3'

o Loy 60y ¥ 3.2H,0kn

(%3]

264

4 5
4 S
3 4
3 4
4 5
4 5
4 5
5 5
4 5
4 5
5 5
3 4

CONteaes
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Table cont,,
Fig. 3.2
sB 12, X=H, R':—“—-(CHZ) 3~
A b4 1. 5
a (€, 40,4 . 21,01 ] 4 5 4 5

b [”c“ngoth.sz@c«; 4 5 5 5 4 5

c 02 H;éJzn 3 5 3 4 4 4

C‘:24”3.90 ™3

.=—- £
SB 13, X=CHd_,, R (012)3

3
_H N_,2H ONi 4 5
a [c, 21028 3+ 21, 3 4 3 4
H b4 H O 5
b [, H,,0 4 .240Fu a 4 5 4 5
c (e, 02\3°2x{2§}m 3 4 4 s 3 4
Frg.33
SB 14. X=C g, Y=5-C1,
R'.—-(CHZ) 3=
a @261{2203:4c1.2:iﬁmi 4 5 3 4 3 4
b Eze i,,08,C1, 21,9Cu 3 4 3 4 2 3
c Eczs H, 0%, C1,2H,0lzn 3 4 3 4 3 4
Frg. 24
S = = '
B 15, X=tl, Y=H, R ::»-C6H£"
a [523 17 2t - 28,001 ] 5 5 5 5 5 5
b ECzBEinO22~!3.2.'120CL1J2 5 5 4 5 4 5

=
(%))
(&)
wn
[ -3
[8))

Eczssil,lozz:rzuzozn]z

cont,,..



SB 16,

s8 17,

S8 18,

sB 19,

b

Table cont,....

XECH ? Y :3}"'

3

R'=-C Hs,

N2t
(':024 140t 5o 2 xzomz']

['fc24 1, g0 N4+ 2H,02n

X=CH,, Y=4-OH,

R! z—Cs Hsr"

E024H190 4N 5. 2H,0Cu

EcM 19 3 3.214 OZn

XaCH,, Y¥=4-0CH,,

R* =C6H$‘

E—Czs H) 0 N0 2H ON1

Ccstz 103 5+ 2H,0Cu

C CogHy ;04N . 21,00

)
2

ﬁq"a.g

X=H, R=-C Hs;\-

CC 3.,2}{ ONid

E—c 271590 ,N 5 2H0Cu

[cyyH g0 N3e 21,020 7]

s
2]

[$2]

L

%5

268

5 5
5 ‘8
4 5
4 5
5
5
4 5
‘g
5 5
4 5
5
5

Cont. 'Y}
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Table cont.

X——G'l3, R* ='C6H$,-

S8 20,
a Loy onanont 1 s s 5 s 4 5
b [_czeanoznz’.zﬂzoc? 2'] 5 5 5 5 5 5
5
¢ [oyghy 0,020,020 ;] 4 s 5 5 5
Fig. 36
'&
R'=-CgHg,
8 21,
5
a Cczgr{220r44cl,21120»31 ;] 5 4 5 5 5
b [ CyoH,,0NCl.2H,0Cu ;] 5 5 4 s 4 s
¢ [cygH,0ncr,2m0zn , ] 4 s 5 s 4 5
X=H, YaH, Fig. 3.4
R ==Cq g~ Cq Hy -
S8 22,
W 2H.0
a Copgnyoppeanont, ] 5 s 5 5 5 5
b [ngHzlozna.ZHzOCu A s s 5 5 4 5
6
¢ [[C,gH, 0N 280z , ) 5 4 5 5 5
X=CHy,  Y=H,
R':a--c6 —CGHi""
se 23,
: 6 5 5 5
3 Cagly O N5e2HONL 6 5 4
5 5 5 5
b C3OH2102N3.2H20CU. 2 6 )
5 5 4 5°
¢ CagHy 0,N;.2H,020 , 5 5

contaeee



Table cOnte..

X=CH,, Y=H, -OH,

'
R ”_C(S”‘;CG”ﬁ;-

3l

SB 24,

a [(CyoH,0,0,.2H,0N4

b [630“23°3N3’2”2°C“

e [eyyt,:0,85.2H,02n

X=CH Y =4-0CH

3 3
R'=.C_H_.C_H

678 6 8y
S8 25,

a [_C31H250 3N 4+ 2H,0N1

b Eé31H250 3N3, ZHZOCu

c }_’C_:31H2503N3.2H202n

fig. 3.¢
X=H,

L. -
RY= -CHy-Celgr
sSB 26,
a E:331~12302N3.2H20N1
N..2H0
b [(;33H2302 3 2 2 Cu

O o 2H
c Ec331423 2N3 2 2OZn

2

conteese

T4
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Table cont,.,

X-CH3

R-..CH 6}{5{“

B 27,
[_c34H2502N3.2HzoN1 2] 6 5 5 5 4 5
b | CqaHys0,N,. 2H 0Cu 2‘] 6 6 5 5 4 5
o | C34Myg0,N3- 21,02 2] 5 5 5 . 6y 5 5
Figq. 3.6
X=C,H,
Y=5-C1, R‘=..C6H$1—CGH,LT
sB 2g,
a (:_c3,.azsom4c1 L2HONL ] 6 S 5 5 5 5
b E:;SHZGON C1.21,0Cu ;] 5 § 4 5 5 5

[.c35 H,(ON,Cl,2H,0zn J 5 5 5 5 4 5
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Table S:4

Evaluation of fastness properties based on 7-formyl
8-Hydroxyquinoline Mixed Schiff base Complexes using
Aromatic amines

Pigment light _Rubbing  fastness _

Type Sf QOmpouﬂng fastness Dry Wet

MsSB = (:med G Cotton  Wool Cotton Wool Cotton Woc
ase

Mmss 1, PFig. & ¢
X=H, Y=H, R=£26?‘%

a [CygH,,N30,.2:,0N1 5 6 4 5 4 5
4 Ol 5 5
b [629H21N302.2.{20Pu 4 5 4 5
c @29;{21N302.2d26}m 4 5 4 5 5 4
Mss 2. X=H, Y=H,

H 2-CH
R£6H42 Cc 3

, 5
a C31H25N302.Zﬂ;éNi 5 6 5 s 4
b ['c31H25N 2, wz@cu 5 6 4 5 4 5
c LC31H25N302.2.‘(20jZn 4 5 5 4 4 5
msg 3, XH, YuH
R=C H, Ci,
a [C3,H,gN;0,.24,0N1 5 6 5 g 4 5
b {Cy HygN;0,.24,0Fu ¢ .5 4 5 5 L
c [Cy,1,gN50,.2i00En 5 6 4 5 5 2

cont,...



MSB

Mms B

msSB

mse

Table conz,.
4,

a  [CppH N0, 020 ON1

b L CyyH, gN0,.2H 0Fu

¢ [CpyHygNs0 - 2H Oz

5. X=H, Y=H, R=C,H;S

a ECZSH”N 055 50 2H0NL
b [c,5H,,¥,0,8,.2H,0cu

c [Cstm“zozszf 2H,Ozn

F{ta‘ H.8
6.
X=H, Y=H,
R=C6H4(II>H

a Leyymgnogn,

C
b [C31H19N3°6 uzj
c Cc3lulgu3osznzj
Figq. A S
Te X=CH,, YaH,
R‘:SHS

a [030”2 350,021 0N1
b (cypH,3840,-2H,0cu

c [—Cao”z 48,0, 2H,08n

271

4 5
3 4
4 5
5 5
4 s
5 s
4 5
4 5
5 &
5 5
4 5
4 5

contye.



Table conte..

mse g,
X:;CH3, Y=H,

R::C6 Hé-CH:;

e

a [_c32r127x4302.2!12§}N1
b [Cy,H,,N40,.20,0Fu

c ["03232714302@2&26}51

mMmsB o,
X-G'(3, Y=H,

Rd26H44C’ﬁ3

a  [Cy,H 8,0, 200N

b E:BZHZ.,N O 21.gcu

e [eg,Hy,0,. 21,0

MSB 10,
XaCHy, YsH,
Ri:sﬁéﬂ
a [c,gH, N0 .20 0N
b [ gH,,Ns0,.2H,0Cu
¢ [C,gH,,¥50,02H,02n
XmCHB, YsiH, RiC4H35

a  [[CogH gN 0,8, 2HONL

b [c,.H
(g6 1910 25,0 2H0ku

¢ [cpgh oh,0,8,0 2,0kn

272

5 5
4 5
4 s
5 5
4 s
4 5
4 5
4 s
5 s
4 5
4 5
55

CONtyae



Table cont,
Fig. 4%
mMsH 12,
X::CH3o Y=H,

R=C6H4CI'J'OH

a [y, N PNt

b [C32H21N306Cu2 ]

c fc32H21N3062n2 ]
19 M-S

a  [[CygH,y3N04.2H,0N1
b (cynH,,05.26000
¢ [cggH, 940,020,000

ms8 414,

X=CH,, Y=4-OH,

R=06h42-CH3

a [cy,Hy N0, 2H 0L
b [(Cy,H,gN 05,20 0cu
¢ |Gy H,gN,04,2H,0n

msB 15,
XGCH3. Y =4-0H,
R=C6 h44 --CH3

a E32§i27t3303. 2H,001
b [y, yyN403.2H,0Cu

¢ [Cy,H,R 05, 20,00

273

5 5
5 5
4 5
5 5
4 5
5 5
5 5
4 5
5
5 5
4 5
5 5

cont,.,.



Table cont,.

msB 16,
X=CH,, Y=4-OH,
RaCg H N
a CCZBHZ Nel30 ZHZG_}u

b fcza”z 1§50 50 2 0cu

¢ Lc,gH, Ne0,02H,0kn

msB 17,
XwCH., Ywd-OH,

3
a=c4 H35

2 [opetygn 058,02 00t
b [c26H19u30 35, zuzﬂcu
c E:z 6H1gN 3045, 2 HZE]Zn

Mms8 18, Fig. 48

X=CH;, Y=4-0H,
R=C, H,COOH

a fc3 oH, W0 L, 7]
b [‘332”2 ) 307c:u2']
. ¢ Ec3211211q3o7znzj

Ms B Fig AS

19.
XnCH3, Yd-OCHB,
R=C6 }{S

a [ CyqHpsN 05,20 ,0N1
b (cy HeN05.20,dcu

c @315251\’ 3. 2H,Qzn

27%
5 5
5 5
5 ‘5
5 5
4 5
4 5
4 5
5 §
S 5
4 5
5 %
4 5

cont. L X J



msi

MmsHd

msg

mss

Table cont,.

20.

X=CH,, Y=4-0CH,,

R=06H4 2CH

30
3

a  Legaiygh 052,001
b E:33H29N303. 20,0fu
o [e33g8 0320, 92n

21.
X=CH,, Y=4-OCH,

R=C6 H44CH3

a EC33H29N303. ZH;@N:L
b [__c3 3HygN 040 2ri20ﬁu
e lejyiyghy0,.200m
22,
XaCH,, Y=$-OCH

RaCS H‘;}J

3

a [ CygH,3Ne05. 2H, O
b [cygH,Nc04,20,0ku
¢ [cygh, gig03. 21,080

23,
X=CH,, Y=4-0CH,,

R=C, HyS
a  [[CpyHy N0 45, 2H ORL

b
[—cz.’, H, N,03S,.2H.0Cu

c fcﬂuz 1N30382.2}{263Ln
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5 5
s &
4 5
5 5
5 5
4 5
5 5
4 s
4 5
4 5
3 4
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Table cont,,
MSB 24, Fiag. 4%
X::CHs, Y=4—0C’.HB,

R=Cg H OO H
a  [[CyaH, 0¥, ]
b [eyymn0,0n, ]
c {2331{23:4307% 1

Fiq. 46

msg 25,

a CC33“25 1050 20,41
b [[Cy3H,.N,0,.2H,0ku

c EC33H25N302. 24,0fzn

msB 26,
X=H, R=C6H42-CH3
a  [(CygH, N300 20N
¢ [egm, N02.2r‘26]zn
mMsB 27,
X=H, R=CgH,4-Ci,
a [&35 29 3 2"2H qu
b (€ gHgN 0 .2H,0cu

c EC35H29N302.2H2@zn

msB  ,g,
X=H, R=CgH,N

a Ecu“z SN0 e 2H, QN1

276

5 5
4 5
4 5
5 5
5 5
4 s
5 5
4 5
4 5
5 5
4 s
4 s
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MmsB

Mms B

msB

msB

Table cont,
b [y, H,Ne0,. 2H,0cu
e [cy,H,,850,.21,0kn

29,
XmH, RmC,li;S

a Loty Ny0,8,- 21,00
b [czgnun 10,8, 20,0Cu
c @29:i21x430 28,0 211,002n

Fig. 44

X=H, R=C H,COOH

30.

a  [Cyghy 0N, ]
b Leygh,gN05Cu, ]

¢ CC3SH23N3062n2j
o~ . L('e

31, T

X=CHy, R=C

65
a {‘_ c34H27N302.2H;§}Ni
b [c3 4Haqi 30,0 21 0cu

¢ [cyqH, N0, .2H,0z

32,

o R=CoH, 2-CHy

a  [.CygHy,N 0, 2H Ot

X=CH

b [y H, 80, 2H Cu

M }
¢ [CyqHy,1 40,5020, 0kn
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4 5
5
5
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S
5 5
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MmsB 33,

b

(o]

b

o]

msi 35,

a

b

MmsB 36,

a

b

c

MsB 37,

a

Table cont,,

X=CHy, R=CF, 4-CH,

@3633114307.2&26}11

[cqgHy M40, 2H,0cu

[eqgHy 950,020,000
X=CH,, R=C_H,N

3 574

[6y,115050,0 2 i?.@NL

L,y ,tyeie0,.20.9cu

Ec32ti25 2°2H—é}2.n
X=CH;, R=C,H,S
[Csoﬁz3“3°252 ;@Ni

Teaoty 40,5, 20,0Cu

LC30H, 330,850 211,020
Fig. A9
XaCHy, ReC H,COOH

[ C35Hp3F 506N t;

[ S35ty 0gCu, ]
CeygH, 38 90g2n, ]
Fig. A7
X=C H, ¥=5C1,
R=C, Hy

[cygty5t,001 s dni

(54}
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5
4 4
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4 5
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Table cont.

b [c,gH,s8,001. 21,0k

¢ [eygh, N 0c1,2H 0fn

Ms8 3g,

x::C Hso YBS—CI,

6
R::(.?s H42CH3

a [ c,,HN0C1, 20 001
b ey, 98,001, 21,00u
e Legy,gn,oci. 20,0kn

msy 39,
X=C6H5, Y=5.C1,

R£6 544CH3

a  [[CyyH,gH,0C, 2H,0NL
b [ C47H 9N OC1, 2H2§bu

c [’_637 H,gh ,OCL, 2Hz’ojm

MmsB 40,
XA:CGHS, T w5-C1
R=C_H, N

a  [(cg4H,,N0C1. 24.0N1
b | CyyH,NgOCl. zu{gb;

c fc33H24N50c1,2Hz§}zn

[$4]
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5 5
4 5
5 5
5 &
4 5
5 5=
s 5
4 S
4 5
34
4 5

cCOnte.e.



msg

m

g

) Table cont,

41,
X=C.Hg, Y=5-Cl,

R=C4 H3S

a  [cg,H,,N,0C1S, . 20N
b [Cale \N,0C1S . 2H.0Fu

¢ Te.,.H N,0C1S,.2H,0kn

317214

g, o
42, Frg. 410

xacslis, Y=5~.C],
R=C.H, A COOH

64
a [ cypy 0 ciont],

b [c37 H, 4N 05C1. cu] )

¢ [Cggt,N0sCl 2n],

(5]

[#4]

&

2

b
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