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Synthesis and Biological Activity of 2-methyl-
3-nitropyridine Derivatives
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H. Abdel- Mageed and A. Abdecl-Hafez*

Department of Pharmaceutical ~ Chemistry, Faculty of
Pharmacy, and Department of Poultry Diseases, Faculty
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CONDENSATION of 2-methyl-3-nitropyridyl-6-carboxal dehyde(I)
with malonic acid under the conditions of Knoevenagel reaction
yielded mixture of cis and trans acrylic acids in the ratio of ca. 1 : 2.
The mixture was used for the preparation of the acid derivatives.
Condensation of the aldehyde (I) with benzenesulphonyl hydra-
zines is stereoselective and the syn configuration was assigned to the
main product of the reaction. The hydrazones were evaluated
against poultry helminth, Ascaridia galli and against S. aureus and
E. coli. The esters and amides of acrylic acid were tested as anti-
parasitic agents against E. histolytica and B. coli.

The biochemical effect of pyridine homologues on binding to cytochrome
P- 450 and diminishing the respiratory raic of bovine heart mitochondria
were reported (1'%). At the same time little is reported in the literature
about the nitropyridine homologues as biologically active compounds. 2-
Acylamino-5nitropyridines clicited  trichomonostatic  activity weaker than
the nitrothiazole analogues (¥%).  Anticoccidial activity was assigned to-
2-methyl-5-nitronicotinamide  derivatives (*). Ne-alkylidenyl  (arylidenyl)-
2-methyl-3-nitropyridine-6- carboxa'dehvide hydrazones and N-acyl-2-methyl-
3-nitropyridine-6-carboxaldchyde  hydrazones were recently synthesized in
our laboratories and soms of these derivatives revealed activity equal to that
of sulphanilamide against S. aurcus and E. coli (8). Study of structure acti-
vity rclationship of certain nitrofuryl acrylamides ("’*) and certain pyridine
dertvatives (Y) showed that the  ethylene (-CH = CH-) and the azomethine
(-CH == N-)moietics are esseatial substituents in the ocposition to elicit antipa-
rasitic activity. Morzover, some N-benzenesulphonyl-2-(4-nitropyridyl) formyl
hydrazones were recently resorted to possess antineoplastic activity(1'11), This
report deals with the synthesis and prliminary stady of the antibacterial and
antiparasitic  potentialities of the  2-methyl-3-nitro-6-pyridyl moicty. Two
series were prepared; a) acrylic acid esters III and amides IV, and

b) hydrazone derivatives V:

Experimental

Melting points were determined on Elcctrothermal melting point
apparaturs and are uncorrected. Microanalyses were performed at
Microanalytical Centre, Cairo University and El-Nasr Pharm. Chem. Co.
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Scheme 1

Abou-Zaabal, Cairo. Infrared spectra were recorded on Pye Unicam SP
1000 Infrared spectrophotometer in kBr discs. NMR spectra were deter
mined on T 60 ANMR spectrometer (VARIAN). Mass spectra were run on
Finnigan 3200 Gas chromatography -Mass spectrometer.

3-(2-Methyl-3nitro-6-pyridyl acrylic acid (II)

The acid was prepared from (1) (12) and malonic acid under the conditions
of knoevenagel reaction.
3-2-(Methyl-3- nitro-6-pyridyl) acrylic acid esters 1l a-c)

The following general procedure was adopted:
The acid IT (2.08 g,0-01 mole) was dissolved in the appropriate alcohol (40ml)
conc. sulphuric acid (3 ml) was slowly added and the mixture was refluxed
for 5 hr. After cooling, the mixtures was neutralized to litmus with 10 9;sodium
carbonate solution and the separated mass was filtered and recrystallized from
the appropriate solvent (Table 1).

3-(2-Methyl-3- nitro-6- pyridyl) acrylamide (IVa)
To the suspension of 111 b (Ig, 0.042 mole) in water (5Sml),conc. ammonia
solution (30ml) was added. After 24 hr a stream of ammonia gas was

Egypt. ]. Pharm Sci., 22, No, 1-4:(1981)
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—:hb.], 342 -Methi - 3-nilro-6-pyridyl) acryic. acd esters

(i
07N_é_>.CH=CH-CQm
N~
B

Microanalysis: Calc. |found

Yield Solvent of

m R o M.P.°C | Crystallization Mol. Formula

%C | ZH 7N
a |CH, 63 126—7 (isopropanol and| C;,H;,N,O, | 54.05 | 4.50 12.61
pet cther 53.90 4.80 12.68

(60—80)
b |C.H, 79 | 94—5 ethanol |C;;H;,N,0, | 55.93 ] 5.08  11.86
56.30 5.10 11.92
¢{ CH 71 | 824 ethanol | C,,H;N,0,| 57.60 | 5.60 | 11.20
(CH,), 57.40 | 5.10 | 11.34

passed in the reaction mixture, while keeping the temperature below 5°C, till
saturation and the mixture was left in the refrigirator for 5 days. The precipi-
tate was filtered and recrystallized from a mixture of isopropanol and pet. ether
(Table 2 ).

N-substituted 3-(2-methyl-3-nitro-6-pyridy!) acrylamides (IVbp, Table 2):

To the suspension of 11 (2-08 g, 0.01 mole) in methylene chloride (20ml),
dicyclohexylcarodiimide (2-06g, 0-01 mole) and the appropriate amine (001
mole) were added and the mixture was left overnight in the refrigirator. The
reaction mixute was then processed by either procedure A or B.

Procedure A

the reaction mixture was filtered, washed with methylene chloride. The
afiltrate and washings were evaporated to dryness and the residue was tritura-
ted with 2N H CI (25 ml), filtered, washed successively with water (50 ml), 59
NaHCO, solution (25 ml) and then with water.

Egypt. J. Pharm Sci., 22, No. 14 (1981)
N s N g : .o ’ N

S

5T

s s v

www.manaraa.com



210 H.H. FARAG ¢; al.

Tabie.2 3-{2- Methyt -3 ro-6- pyrdyt) acrylamides (1Y)
&

o y-omcon
N
HC

Microanalysis: }
o Calc./found
Yield o Solvent of
v R o M.P.-C crystallization Mol.Formula
%C | XH| %V
' - IR ey . ——————— it
a —NH, 57 214—5 | iso propanol/ C,H,N,0, | 52.17 | 4.35 20.29
pet ether (60-80) 52.80 4.30' 20.70
b -~N , 85§ 1756, ethanol Ci1H (N0, | 56.17 |5.53. 17.87
(CHy), ; 56.30 | 5.90 17.95
¢l —N o 64 | 1779 | isopropanol/pet. - CiH1;N,O,! 59.32 | 6.40; 15.97
(C,H,), ‘ ether 59.50 | 6.50! 15.82
! * ‘ ;
! ) i ' !
d -NHCH, 83 | 130-2  » ” Cy,Hy,N,0,| 57.83 | 6.02) 16.87
(CHY, : 57.40 < 6.10{ 17.04
; i | R
£ H H I !
e -NHC, = 81 | 145—6. » " JC,RHI,N;,O.J 159.32 1 6.46  15.97
Hy(n)a i ;‘ | 59.00 | 6.30 15.90
; ! ! i
] | ;:
f -NHC, | 92 | 145—6 ” » |CyHyyN,O, | 62.28 : 6.57, 14.53
| | | 151y INyUg %
Hpa ‘ : : 62.80 | 6.70 14.80
g <N '71 ' 189--90  isopropanol CH;; N,O, | 59.77 |5.74] 16.09 :
: | i 59.50 | 6.10] 15.84 ;
i
/e 7
hy - ; 60, 109—11. isopropanol/ | C1aF; N0, | 61.09 1 6.18) 15.27 !
N i i ! | pet ether (60-80) 61.50 | 6.30] 15.26 !
_ ' i [
i w"/ ”\h‘ .94 | 148—9 H,0 CiH N0, | 56.31 | 5.41] 15.16
N 3 56.27 [ 5.19] 14.83
o t ik
i SNHC - 98 152—4 ! ethyl acetate  |Cy H,N,O, | 63.60 | 4.59; 14.84
Hb | i 53.30 | 5.00| 13.86 ,
: b
k -NHC, { 92 | 180—1 ! ethano | Cy4H;,CIN, | 56.68 | 3.78| 13.22 !
H,CI(o)a ! i 0, 57.10 | 4.10] 12.99
| i
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TABLE 2. (Cont.)

Microanalysis:Calc/foud
| R |vied | mpoc| Solvent of ol Formul
{J N Crysiamuﬁou ol, rormuia
%C %H %N
1 |-NHC, | 52 | 226—7 | isopropanol/ Cy Hy,BrN,| 49.72| 3.31 11.60
H Br(p)b ethano o, 50.00 | 3.60 11.30

m [-NHC, | 70 | 149—51] ethyl acetate |CyHN,O,| 64.65| 4.05 | 14.14
H,CH 64.90| 5.00 | 14.21
ao) |,

n -NHC, | 77 | 191—2 ethanol ' C,HN,O,| 64.65| 5.05 | 14.14
H,CH, } 64.60 | 5.40 | 14.11
(p)»

0 |-NHC, | 50 | 189—90! erhanol acetate | Cy,H;,N,O,! 54.88| 4.66 | 17.07
H,NO, 54.90| 3.9 17.07
a(o)

-NHC, 46 | 272 Ci,H;,N,O, | 54.88| 3.66 17.07
H(NO, (dec.) ethanol/dioxane 55.00 3.90 16.93
a(p) t

a) Isolated according to procedure (A). b) Isolated according to procedure (B)

Procedure B

The dicyclohexylurea floating on the surface of the reaction mixture was
removed as much as possible by decantation and the remaining suspension
was dried by distillation of the solvent. The residue was triturated with 2N
HCI (25ml) and filtered, the residue washed with water (50 ml), 5% NaHCO;
(25ml) and finally with water.

General method for synthesis of N-benzenesulphonyl -2- methyl- -3-nitropyridine-

6-carboxaldehyde hydrazones (Va -1)

To the ice cooled solution of aldechyde I (8.3 g, 0-05 mole) in methanol
(15ml), the soluticn of the appropriate benzene sulphonyl hydrozine (%)
(0.06 mole ) in methanol (50ml) was added with stirring. The mixuure was
allowed to warm to room temperature and stirring was continued for further
one hour. The reaction mixture was left overnight in a refrigirator. The
solid separated was filtered , washed with cold methanol, dried and recrysta

llized from the appropriate silvent (Table 3).

Thin layer chromatography of compound V ¢
Adsorbent : neutral alumina

The systems used for separation and the R; values :
1- Benzene - ethyl acetate (4:96), Ry =0.5.

2- Methanol- water (1:99), R; = 0.55.

3- Methanol- water -acetic acid (5:4:1), R;=0.58.

Egypt. ]. Pharm Sci., 22, No. 1-4 (1981)
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TABLE 3. N-(substituted benzenesulphonyl)-2-methyl-3-6-pyridyl formyl hydrazomes (V)

el
: |
HC TSN

H.H. FARAG et al.

R
Lo cHaNaN =20 o

v i R | Yiew
a H 83

b | p-CcH, | 75

¢ i p-OCH, 6

i

d m-OCH, 50
e | p-NO, | 95

f m-NO, 82

g | pCl | 65

h  m-CI 80

i " p-Br i 60

i | mBr Lot
l p-NH | 70
| COCH,,

1 f p-Coo 91
Et

|

. Solvent of I
M.P.°C crystallization i‘Mol. Fnrmulai
I
- |
1302 |ethyl acetate ’ Cy,H,N,0,S
|
125 Benzene | CiyHi, NS
120--2 cthanol ( C1,H{,N,0,S
|
108 ethyl acetate ; CiHy NOg
185 ' » CiyHi1NG0,S
136 * ‘ CigH:aNO S|
128301 ” CigHuCIN,
: 0,8 ;
11921 ethyl acetate CiyHuCINg
0,S
128--30 ” ” CigHu N,
i 1
!
124—6 = " ¢ CyHuBrN,
0,8 ;
152—4 " " ClsHuNsOsS‘
130--2 *” ” CyoH1,N,0S

Microanalysis:Colc./ found

%e | o

4875 | 375
48.60 | 3.70
50.29 | 4.10
5040 | 4120
48.00 | 4.00
4530 | 3.60
48.00  4.00
48.00 | 3.80
40.27 | 3.01
4030 | 310
40.27 | 3.01
41.10 | 2.90
44.01 | 3.10
44.40 | 3.30
44.01 | 3.10
44.40 | 3.20
3910 | 2.75
3800 | 290
19.10 | 2.75
39110 | 2140
47.74 | 3.97
47.30 | 4.30
48.90 | 4.08
43.50 | 4.10

%N

15
15

14.
14.

14.
14.

14
13

.50

.76

.70

.30

A3

30

.15
.60

.79

.19
.63

50

10

.28
.57
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The experiments were carried out at room temperature and the separated
Spot was recognized by its faint yellow colour.

Preparation of Cu (11 complex (V1)

To the solution of the hydrazone Vc (0.3 g, 0.001 mole) in methanol(l5ml),
the solution of Cy (1) acetate (0-182) g, 0.001 mole ) in methanol (50 ml) was
added. The mixture was stirred for 48 hr at room temperature. The produced
precipitate was purified by repeated washing with hot methanol. Preparative
TLC was applicd using DMF/H,0 (1:99) system for complete purification.
Yield 047 g (90°,). m.p. 176C(decompn). Analysis required by the formula
CiyHy N,O,S Cu:®, € 40.6, %o H3.7,% N 10.5. Found values are'/ C 41.8,
YoH 3.8, % N 10.8.

Biological screening

A) Antiparasitic activity of acid IL, esters 111 a,c, and amides [V a-g were
determined against Entamocba histolytica and Balantidium coli.

B) Antiparasitic activity of hydrazones Va, b,e,g, and I (Table 3) was
evaluated against Ascaridia galli by two methods :
(D In vitro  testing
Materials and method

— Alcoholic solutions 0-8 7o wiv of the tested compounds (solution a).

— Aqueous sloutions of ethanolamine salts of the test compounds in.

concentration 0-8% w/v (equivaient to the tested compound (solutdion b)

— Worms used were ‘Ascaridia galii of poultry isolated from naturally
infected groups.

Mecthod:  The petri dish method (") was applicd for testing the antipu-
rasitic activity. The worms of Ascardia galli were washed with saline imimedia-
tely after removal from the intestine of poultry. The aliquotes of 1,2,3ml
of solution (a) and that of solution {b) were added to 20 ml of saline. To
this mixture, in vach petri dish. two worms (freshly isolated and washed with
saline) were added.  The time elapsed 0 induce relaxaiion or complete death
of the parasite was recorded.

(2) In vivo resting

Materials
Suspensions of 3°, w/v of the same compounads tested in vitro in 19
carborymethyleelivlose were prepared.

Dose 300 mg/kz (10 m! suspension) was uscd.
L~ o

- Naturally infected chickens each of wiour | kg body weight were usad.

Egype. . I'harm Sci., 22, No. 1-4 (1981)
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214 H.H. FARAG e/ al.

Method : Each infected chiken was given orally a single dose of 300
mg/kg for three successive days. After each day, the stool was examined. At
the end of the third day, the chicken was sacrificed and examined for presence
of Ascaris worms. [If worms were present, they were immediately placed in
saline to examine their vitality.

C-— Antibacterial activity : Solutions of compounds Va-c.e,g,i, kand I
(Table 3) in dimethylformamide in 1 mg/ml conc. were tested against S. aureus
and E. coli by the disc-agar diffusion method.

Discassion
a) Chemical

The conditions of knoevenagel reaction were adopted for the synthesis
of 3-(2-methyl-3-nitro-6-pyridy!) acrylic acid (1) from aldehyde (I) and malonic
acid. This reaction may yield exclusively trans or mixture of cis and trans
isomers(¥) In a previous work ('%), investigation by n.m.r. spectroscopy
revealed the abundance of both cis and trans isomers of (I in  the ratio of
ca. 1:2 respectively(*®). The mixture of isomers was used for further synthesis
of the esters (IH) and the amides (IV) listed in Tables 1 and 2 respectively,
The es'ers were prepared from the acid (1I) in presence of sulphuric acid as
a catalyst. The substituted amides (1V) were prepared by reacting eqaivalents
of the acid, amine and dicyclohexylcarbodimide uader conventional conditions
(scheme 1), The hydrazones (V) fisted in Table 3 were prepared via the conden-
sation of the aldehyds (1) and the appropriate beazanesulphonyl hydraziaes.
The ir. spectra of these compounds revealed the characteristic vibrational
bands v 3260-3250 cm-' (NH), » 1560-1580 cm-! (C = N), » 1520-1540
cm-! (NO,), » 1320-1370 cm-? (NO,), » 1360-1380 cm-* (SO.). » 1160- 1180
c¢m-! (80,). The compounds Vk and VI showed in a addition the bands
at 1685 and 1705 cm- respectively assigned to (C:=0) group. The n.m.r.
spectrum of the compound (V g), taken as a model, showed signals atd 2.75
(singlet; 3H: 2-CHy), & 3.2 (singlet; | H/6-CH), b 7.8 (multiplet; 6H : 2,3,5
6-H of benzne - 5-H of pyridine -+ SO, NH). On addition of D,0D ths NH
proton disappeared and the multiplet centered at d 7.8 was intezrated by
five protons only. The 4-H of pyridine shows up as a AX doublet at 8.4,

The mass spectral data for the representatives V cand g are givzain Tablss
4-6. As a common pattern, the molecular ion peaks of thesz comooaads
could not be identified. This may be attribuated to the instability of their mole-
cular ions under the effect of the clzctron impact.  The fragm :atation patterns
of these compouads  can be ripresented by schemes (2-6). The fragment
A was identified in the mus. specira of ali the invesiigited compounds.  The
residue of the molecule after cicavare of A ratains an mle value depeadent
on the nature of R. where R == Cl the fraom=nt B was ideatifizd together with
A. On the otlizrhand, C and A were d2tected in cases of R=0CH,.

OGO A o LITUNTIVE DAk RN NN F R g R -

B
T AT SR »

The apparent difference in the  frazmentation of the compound V g

"(R== Cl)y and compoundsV ¢ & VI (R = OCH, ) to give fragments
B and C respectively may be correlated wih eleciron donating potential of

Egypt. J. Pharm Sci., 22, No. 1-4 (1981)
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SYNTHESIS AND BIOLOGICAL ACTIVITY OF | 215

the substituent R as expressed in R values; Cl == -0 16 and OCHy =-0-5. (!}
when the strong electron donating group is conjugated with the moiety - CH
=NNHSOQ,, the C—N and the N—S bonds are cleaved spontaneously.

Table & : Fragmen! wons {rom part A .

075@52 :

TABLE 4. Fragment ions from part A.

|

Comp, Relative abun-
ound R Fragment ion m/e*
No. dance*
Ve |OCH, i
C.H,0,8 171 [ 100.0
C,H,0,8 170 T
C,H,0,S 157 25.8
CoH,0,S 156 3.2
CeH,0 92 4.8
C.H, 77 4.8
C,H, 76 16.1
C.H, 64 6.0
C.H, 51 i12.9
C,H, 39 32.3
Vg Cl
| [ C,HCIO,S 175 (177) | 55.8  (18.6)
C,H,CIOS 159 (lel) | 76.8  (25.6)
i CeH Cls 143 (145) 27.9 (9.3)
C,H,Cl1 1127 (114) 74.4 (25.1)
Cc H,Cl 111 (113) 79 1 (26.5)
C,H,S 108 I 279
C,H, 77 © 100.0
C,H, 76 C 279
C,H, 51 L 60.4
IV OCH, !
C,H,0,8 171 18.8
C,H,0,8 156 15.7
C,H,S i 108 56.3
CHO 922 25.0
CoH, 77 37.5
CH, 65 100.0
CgH, 64 31.3
C,H;orCu 63 37.5
CH, 51 31.3
C,H, 39 56.2

s Values between brackets correspond to®’Cl.
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216 H.H. FARAG et al,

Table 5: Fragment ions frym part B identified in compound

0 [ PO
t{)c N/‘ CH =NNH

Relative
Fragment ion m/e abundance®
_— C,H,N,O, . . 179 9.3
CHNO,. . . 178 55.8
CHNO .. .1 16l 25.6
C,HN,0,. . .' 152 9.3 1
CHNOy. - - 151 90.7 {
C,H;N,0; or .
(CHNO,) . - 149 7.0
C.H;,N, . . . 133 7.0
* Abundances are relative to the base peak m/e 77 table (4)
\ Table 6: Fragment ions from part C identified in compounds
H.C-\pn CH
- ! ! Relative abundance®
Fragmeat ion ‘ m/e
! Ve vl
|
CHN,0, i 150 11.0 8.0
CH,N,O . . l 133 6.5 7.0
CHN . .. ‘ 104 5.0 4.0
CHN 103 7.0 4.0
CHe. . . .. i 77 4.8 371.5

*Abundances are relative to the base peak m/e 171
(table d)

Egypt. J. Pharm Sci., 22, No. 1-4 (1981)
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B
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- |
R = Cl, OCH;

Scheme 2 : key path way of fragmentation.
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Scheme 3. Fragmentation paltern of part A(R=Cl).
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Scheme 4 : Fragmentation pattern of part A (R = OCH,).
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OZNI‘\
ot~ ’ l
- HC NP CH A0
3 \

o~
CHND mye 150 C.HN
76
m/e!33 mye 104
|
';1~No XAHCN
<HCN -CN
T
«n1e78 myell3 mie??

attern of part C identified in compounds Ve and VI

Srercosclectivity af the reaction of hydrazone Jormation
In principle, the reaction of aldehyde (I) and substituted benzenesulphonyl
hydrazines might yield cither a single configuration or mixture of syn and
anti forms. Compound V-¢ was taken as a model and chromatographed by
TLC over neutral alumina using three ditferent systems with different polarities.
The location of a single spot with all developing systems was taken as evidence
for the uniformity of the compound as a single isomer. Exploitation of the
to form six-membered ring of metal chelate

high potential of the the syn isomer
wits taken to prove that the isolated compound is the syn isomer.

Egypt. ]. Pharm Sci., 22, No, 1-4 (1981)
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'02N ] N
g
%x
u

\\N/N

""" 3, "
o "z
{H3U—*<> ) . Soz\

Fig. 1 : Metal chelate (VI) of the syn configuration of compound Ve.

The Cu (I1) complex (VI) prepared from hydrazone V-c was identificd
by ir. and m.s. spectroscopy.  The ir. bands at 2960 cm-! (CHj), 1580 cm-!
(C == N), 1540 ¢cm-! (NO,) and 1380 cm-! (50,) were recognized.  The m.s.
of VI showed the characteristic m/e fragments common with the fragments
detected in th spretram of compound V-¢ (Tables 4 ind 6). The metal-ligand
1atio 1 ¢ 1 was determined by microanalysis,

The stereoselectivity of the condensation reaction between benzenesul-
phionyl hydrazines and aldehyde (1) can be searched in the sirong hydrogen
bond between the acidic hydrogen of tae sulphonyl Liydrazine moiety and the

- . A A o ! 't v - :
pyridine nitrogen.  Transition state with s hydrogen bonding in considera-
tion ix favored by 5-10 K wal/mole than any other orientation lacking this
clectrostatic interaction.  As a result the reaction will proceed keeping th N-N
bond inside towards the peridine ring with the formation of the syn isomer

K J

as the main product.
ON—" 7o
NPy
HONT 0

b)Y Bivlogical

One of the primordial questions of this study was whether the 2-methyl-
3-nitropyridyl moiety can concerve biological activity whea it is linked to alkyl
acrylates and acrylamide fragiaents.  The aerylic acid 11 and its derivatives
Ul ¢ and 1Vaee showed o antivity azainst Eatamoeba histolytica and Bala-
ntidivm coli*. Thls illustrates that the antiparasitic activity assigned to other
nitroheterocy elic acrylamides (7% is a subject of the whole mwolecular  stru-
cture and can not be related specifically to th acrylic fragment.

*The experimental peocedure was carried out in the college of Pharnmey, North ngnth
%lafe University, USA and results were supplied by personal communication with Dr.
S5.K. Wahba.
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Five of the hydrazone derivatives Va, b,e,g and 1 were chosen for prelimi-
nary antiparasitic screening (in vitro) against Ascaridia galli.  Three dilutions
of the ethanolic solutions of the tested compounds were applicd.  All of the
tested compounds were inactive at the level of 0.38 mg’/ml, and showed an
action not different from that induced by the cthanol used in th blank experiment.
Compounds Vb, ¢ and g were lethal to the parasite at concentration 0.73 mg/
ml. The compound V a showed a lethal effect only at 1.04 mg/ml concen-
tration level while V 1 was inactive.

Screening of the water soluble ethanolamine salts of the compounds V
a, b, e, g and | under the same conditions revealed no lethal activity. This
may be attributed to the inactive anionic form of the compounds in the salt
formed with ethanolamine. In vivo testing using a single dose of 300 mg/kg
for three successive days was of no value as antiparasitic agents in naturally
infected chickens.

A second goal seemd to be of interest was how the claimed antibacterial
properties of the compounds VII (®)was affected on replacement of the CO
group by isosteric SO, group in the prepnred series of compounds V.

~
G N

1 i
o
HC N7 - CH=W onNH - C QR

The compounds Va, b,ce. g ik and | were tested for their antibacterial
activity using the disc method. Thoy were inactive against S. aureus and E.
Coli. This allows us to conclude that the isosteric replacement of CO by
SO, exerted a diverse action on the activity of the series VIL
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