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Abstract:-Biphenyl derivatives constitute the class of Polynuclear Aromatic hydrocarbons (PAHs) containing 

more than one aromatic ring & have been found to be most effective against the many therapeutic diseases. 

Therefore, a new series of substituted 2- Biphenyl –Amides have been synthesised by the condensation of 2- 

Biphenyl Carboxylic acid with different primary aromatic as well as aliphatic amines.2- Biphenyl Carboxylic 

acid was first treated with Thionyl Chloride in dry Benzene to prepare substituted -2-Biphenyl Carboxyl 

Chloride, which was then treated with different aliphatic as well as aromatic amines to synthesize various 

substituted-2- Biphenyl Carboxyl amide derivatives. All these compounds are characterized by the analytical 

spectroscopic techniques to evaluate the structure elucidation. The synthesised Biphenyl compounds were 

screened for antimicrobial and antifungal activity via disc diffusion method against Fusarium udum and 

Curvalaria lunata fungi, Inspite of antifungal and antimicrobial activity these derivatives are also rich in 

curative activities such as anti pyretics, analgesics& anti-inflammatory, anti cancer, antibacterial, anti 

psychotic and anxiolytic activities. However, in this article we have screened anti fungal properties for our 

synthesized compounds and exhibits good activity when they tested against Fusarium udum and Curvalaria 

lunata.  

Keywords:- Polynuclear Aromatic Hydrocarbons(PAHs), Polychlorinated Biphenyls(PCBs), 2- Biphenyl 

Carboxylic acid (2-BPCA),substituted-2-Biphenyl   Carboxyl amides, Spectral studies and Anti fungal 

properties. 
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INTRODUCTION 

 The Biphenyl with independent benzene rings have been categorized in the class of Polyphenyl 

Compounds or isolated Polynuclear hydrocarbons. These are the poly nuclear aromatic hydrocarbons (PAHs) 

having more than one aromatic nucleus. Biphenyl Carboxylic acid itself & its derivatives have been found to be 

effective against many therapeutic diseases; one of the therapeutic diseases has been screened against Fusarium 

udum and Curvalaria lunata .Fusarium udum is the causal agent of wilt disease of pigeon pea which survives in 

off season on plant trashes in the soil. This has the ability to produce a number of biological active substances 

that cause diseases to the plants. The most common among the biologically active substances are enzymes 

involved in breakdown of cell wall of plants so that they can enter in the plant tissue. The pathogen produce 

fusaric acid toxin having phototoxic properties. Its polysaccharides causes blockage in xylem tissue results in 

storage of water and mineral solvents in translocation process of plants. Curvalaria is a hyphomycete (mold) 

fungus which is a facultative pathogen, or beneficial partner of many plant species and common in soil. Most 

Curvalaria are found in tropical regions, though a few are found in temperate zones.Curvularia lunata appears as 

shiny velvety-black, fluffy growth on the colony surface. 

 Therefore, there’s need to discover novel anti fungal agents targeting Fusarium udum and Curvalaria 

lunata infections. Biphenyl derivatives have considerable attention due to their wide range of anti fungal 

activities. Biphenyl Carboxyl amides analogs have been reported as important pharmacological molecules 

having significant anti fungal properties against Fusarium udum and Curvalaria lunata.    

 The present research deals with the investigation of six synthesized biphenyl Carboxyl amides on 

fungal species Fusarium udum and Curvalaria lunata. All the six compounds of 2- Biphenyl Carboxyl amide 

derivatives namely:-N-Phenyl-2-Biphenyl Carboxyl amide (A1),N-P-bromophenyl-2-Biphenyl carboxyl 

amide (A2),N-P- Benzoic acid-2-Biphenyl carboxyl amide (A3),N-P-chlorophenyl-2-Biphenyl carboxyl amide 

(A4),N-P-Nitrophenyl-2-Biphenyl Carboxyl amide (A5),N-hydroxy-2-Biphenyl Carboxyl amide (A6) have 

shown anti fungal properties against Fusarium udum and Curvalaria lunata. Literature findings have been 

shown its various therapeutic uses such as anti- inflammatory
1
, analgesics

2
, anti pyretics

3
, antiarthritis

4
, 

antirhematoid
5
, anti hypertensive

2
 and a binder to human plasma-prealbumen etc.4-Biphenyl acetic acid itself 

has been reported to possess many effective pharmacological activities, such as analgesics, antipyretics, anti 



Synthesis, Characterisation and Screening of Substituted 2- Biphenyl Carboxyl amides .. 

www.ijres.org                                                                                                                                               2 | Page 

inflammatory, anti bacterial and topical non steroidal anti inflammatory activity
6
,
7
.The ointment containing 4-

Biphenyl acetic acid work very effectively as anti inflammatory as well as analgesic agents
8
. Even the 

cyclodextrin inclusion complexes of 4-Biphenyl acetic acid are reported to show effective mono nuclearogenic 

anti inflammatory properties and its phenyl alkanamide derivatives have shown agro horticultural bactericidal 

activity
9
.Substituted biphenyls can also used as anti-allergic drug

10
 and anti inflammatory drugs

7
. Substituted 

biphenyl-4-acetamides have therapeutic use in the treatment of cancer
11

. The title compound of Biphenyl is also 

used as an anti tumor agent
12

.Biphenyl-3-acetamide, 2-amino-thiazole shows anti-tumor activity also used in the 

treatment of cancer, Alzheimer disease, viral infection, auto-immune disease or neurodegenerative disorder
13

. 2- 

Biphenyl-acetic acid and 2- Biphenyl-acetamides have use as agrochemical antifungal agent 
14-18

. Biphenyl 

containing compounds possesses anti-psychotic and anxiolytic activity
19

.  Some of the Biphenyl hydrazide-

hydrazone is known to exhibit very good anti microbial activity 
20, 21

. Some of the compounds having Biphenyl 

moiety possess valuable medicinal properties like anti-hypertensive and calcium channel blockers 
22-23

. 

Tetrazole are very well known to possess antimicrobial properties
24

. PCBs are proved to cause reproductive, 

endocrine and neurological disorders, thyroid disfunction, cognitive and motor deficits. Prenatal exposures are 

known to cause increased susceptibility to infectious diseases in childhood
25

. PCBs influenced plants diffuse 

oxygen in soil promoting the growth of Aerobics microbes. Soil aeration is also improved by formation of air 

channels when roots die, decay and by direct root oxygen release
26

. Substituted 2-BPAA useful as protease 

inhibitors for treating diseases including osteoporosis, gingival disease including gingivitis and 

periodontitis, arthritis, more specifically, Osteoarthritis and rheumatoid arthritis, Paget’s disease, 

hypercalcernia of malignancy and metabolic bone disease, comprising inhibiting said bone loss or 

excessive cartilage or matrix degradation by administrating to a patient in ne ed thereof a compound of 

the present invention 
27

.Substituted Biphenyl-4-acetamide have therapeutic use in the treatment of 

cancer 
28

. 2-BPAA and B.P-2-Acetamide used as agrochernical antifungal agents 
29

. N- isoxazole 

biphenyl solfonamides and related compounds used as dual angiotensin and endothelin receptor 

antagonists 
30

. We also collected and analyzed the data on the activity of the synthesized biphenyl compounds 

with respect to a number of biological targets important for the therapy of diabetes mellitus and its vascular 

complications 
31-34

.Quantum chemical methods, semi-empirical calculations and other related computational 

techniques have previously been applied to polychlorinated dibenzodioxins (PCDDs), polychlorinated 

dibenzofurans (PCDFs), and polychlorinated biphenyls (PCBs) 
35–39

. 

The substituted biphenyls in turn can be used as an intermediate in the synthesis of 

pharmacologically active molecules. Compounds containing biphenyl moiety possess a wide range of 

activity such as antihypertensive, antimicrobial, diuretic & diabetic, antipsychotic and anxiolytic etc. 

Thus, there is a wide scope for the synthetic scientists and chemists to synthesize more and more 

compounds with different substitutions using substituted biphenyl along with an adequate h eterocycles 

as a basic moiety. The investigation on this ring can still be continued and a number of such therapeutic 

importances of the biphenyl moiety can be explored. 

 

Experimental (Method and material) 

Preparation of N-Phenyl-2-BiphenylCarboxyl amides from 2-Biphenyl carboxylic- acid. 

It has two steps: -   First step is common for all. 

Ist Step: -  Preparation of 2-Biphenyl carboxyl chloride (IA) from 2-BPCA. 

Chemical Reaction: -  

 
MF: -  C13H10O2   Thionyl chloride               MF: - C13H9OCl 

MW: -  198.22                 M.W.: - 119                   MW: - 216.50 

MP: -  160-163
o
c    B.P. - 78-80

0
C                  Code: - IA 

 

Procedure: - Take 2-BPCA (1gm) in dry benzene (25 ml) (benzene distilled over anhydrous CaCl2) and 

add Thionyl chloride (10 ml) in a 250ml. of R.B. flask & refluxed the reaction mixture for 2
1/2

 hours. 

After one hour the colour of the reaction mixture changes from yellow to brown. After 2
1/2

 hours 

Thionyl chloride will have been recovered along with benzene. Traces of Thionyl chloride can remove 
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with the help of vacuum pump. 2-Biphenyl carboxyl chloride obtained in oily form and can be used 

without further purification in next step to form different types of amides of 2 -BPCA. 

Yield: -1.042 gm (If yield is 100%) 

Code: - {IA} (As a viscous oil). 

This step is similar in every experiment of this series.  

 

General Reaction :-   (Carboxyl-chloride to Carboxyl amides) 

 
 

Procedure: - Dissolved aliphatic or aromatic Amines in pyridine (20 ml.)/4N-NaOH in a R.B. flask 

Take (IA) (1.082gm/542 mg) and dissolved it in Dry benzene (10 ml), then pour it in R.B. flask under 

stirring slowly at room temperature. Stirring this solution continue for approximate 20 hours. 

Let allow to workup the reaction mixture with benzene (100 ml) after 20 hours, so we have to take the 

reaction mixture in a separatory funnel and extract it with benzene gently. Then washout the benzene 

layer with water for neutralization of the nature of reaction mixture. Pyridine dissolved in water and 

synthesised compound becomes in the benzene layer. Aqueous layer has been separated out and solvent 

layer (n-hexane/Chloroform/Carbon-tetrachloride/toluene/benzene/Ethyl acetate) placed on MgSO4 for 

5-10 minutes, filter and takes the filtrate in a R. B. flask, then concentrate this reaction mixture by 

recovered the solvent through distillation, Concentrate residue was then treated with n -

hexane/Chloroform/Carbon tetrachloride/toluene/benzene/Ethyl acetate for complete precipitation. We 

find that different coloured crystalline solids have been separated out, filter this remaining solution 

through Whattman filter paper No.42 and wash the solid compound with hexane for 2 -3 times for the 

removal of colour impurities, dry & weight. I have also been taken the measurement of melting point 

and check TLC also of the prepared compound. 

 

Value of R- in the general reaction:- 
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SCHEME OF SYNTHESIS 

 
Characterization of the synthesized compounds  

 

1.N-Phenyl-2-Biphenyl Carboxyl amide (A1):- Pale yellow coloured crystalline solid, yield:- 955 mg 

(80%).MF:-C19H15NO,MW: - 273, M.P: -145-147
o
c (n-hexane)T.L.C.: - Rf-0.34 (25% EtoAc: hexane)  IR: - 

 > CO: - 1661.63 cm
-1

,> NH: - 3331.25 cm
-1

.Elemental Analysis calculated (found in%):-  C-

83.51(83.50),H-5.49(5.50),N- 5.12(5.15),O-5.86(5.85),(H
1
NMR(DMSo-d6)δ C2-2H-(7.52),C3-2H-

(7.51),C4-1H-(7.40),C’2-1H-(7.79),C’3-2H-(7.51),C’4-1H-(7.40),C2”-2H-(7.20), C”3-1H-(6.81),C”4-2H-

(6.63),1H-NH-(4.0). 

2.P-bromophenyl-2-Biphenyl carboxyl amide(A2):-Dirty green colour crystalline fine solid ,yield:-

820 mg (84%)MF:- C19H14ON.Br, MW: - 352,M.P.: - 93-95
o
c (n-hexane),T.L.C.: -Rf:- 0.463,(25% 

EtoAc: hexane),IR: - > CO: - 1679.05cm
-1

,> NH: - 3584.23 cm
-1

. Elemental Analysis calculated (found 

in %):-C-64.77(64.75),H-3.97(3.95),O- 4.54(4.52),N-3..97(3.95), Br-22.97(22.95), H
1
NMR(DMSo-d6) 

δC2-2H-(7.52),C3-2H-(7.50),C4-1H-(7.41),C’2-1H-(7.79),C’3-2H-(7.50),C’4-1H-(7.41),C2”-2H-(6.52), 

C”3-2H-(7.35),1H-NH-(4.0). 

3.N-P- Benzoic acid-2-Biphenyl carboxyl amide (A3):- Dirty green colour crystalline fine solid ,yield:-1.20 

gm. (90%),MF:- C20H15NO3,MW: -317,MP: -203-205
o
c (hexane),T.L.C.: - Rf:- 0.331 (20% MeOH: 

CHCl3)IR: - >CO: - 1678.98 cm
-1

,> NH: - 3322.03cm
-1

. Elemental Analysis calculated (found in %):-C-

75.70(75.75),H-4.73(4.75),N- 4.41(4.52),O-15.14(15.15), H
1
NMR(DMSo-d6) δ C2-2H-(7.52),C3-2H-

(7.51),C4-1H-(7.41),C’2-1H-(7.79),C’3-2H-(7.51),C’4-1H-(7.41),C2”-2H-(6.52), C”3-2H-(7.81),1H-NH-

(4.0),1H->COOH-(11.2). 

4.N-P-chlorophenyl-2-Biphenyl carboxyl amide(A4):-  White crystalline solid, yield:-1.35 mg. (95% 

yield),MF:-C19H14NOCI,MW: - 307.50,M.P.: - 96-98
o
c (hexane),T.L.C.: Rf:- 0.382, (10% EtoAc: 

hexane)IR: ->CO: - 1651.70 cm
-1

,> NH: -3470.24 cm
-1

.  Elemental Analysis calculated (found in %):-  

C-74.14(74.15),H-4.55(4.57),N- 4.55(4.56),O-5.20(5.25),Cl- 11.54(11.56), H
1
NMR(DMSo-d6) δC2-2H-

(7.52),C3-2H-(7.51),C4-1H-(7.41),C’2-1H-(7.75),C’3-2H-(7.51),C’4-1H-(7.41),C2”-2H-(6.57), C”3-2H-

(7.24),1H-NH-(4.0). 

5.N-P-Nitrophenyl-2-Biphenyl Carboxyl amide (A5):-  Mustard coloured crystalline solid, yield:-1.455 

gm (95% yields) MF:-C19H14N2O3,MW: - 318MP: -130 -132
o
c (EtoAc, n-Hexane),T.L.C.: -Rf:- 0.459 

(50% CHCI3:Benzene),IR: -> CO: - 1633.03 cm
-1

,> NH: - 3346.12 cm
-1

, Elemental Analysis calculated 

(found in %):-C-71.69(71.71),H-4.40(4.42),N- 8.81(8.84),O-15.10(15.12), H
1
NMR(DMSo-d6)δC2-2H-

(7.52),C3-2H-(7.51),C4-1H-(7.41),C’2-1H-(7.79),C’3-2H-(7.50),C’4-1H-(7.40),C2”-2H-(6.89),C”3-2H-

(8.01),1H-NH-(4.0). 

6.N-hydroxy-2-Biphenyl Carboxyl amide (A6):- Mustard yellow crystalline solid, yield:-350 mg (75%) 

MF:- C13H11O2N.CI,  MW: - 248.50,M.P.:138-140
o
c (hexane),T.L.C.: -Rf: - 0.648 (70% EtoAc: 

hexane),IR: -> CO: - 1610.36 cm
-1

,> NH: - 3335.51 cm
-1

, CO: - 1633.03 cm
-1

,> NH: - 3346.12 cm
-1

, 

Elemental Analysis calculated (found in %):-C-62.77(62.79),H-4.42(4.40),O- 12.8(12.9),N-5.6(5.8),Cl- 
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14.28(14.30), H
1
NMR(DMSo-d6) δ C2-2H-(7.52),C3-2H-(7.51),C4-1H-(7.40),C’2-1H-(8.50),C’3-2H-

(7.72),C’4-1H-(7.50),1H-NH-(6.0),1H-(HCl). 

7.Preparation of N-amido-2-Biphenyl carboxyl amide (A7):- Light brown crystalline solid, yield:-490 

mg. (92%),MF:- C14H12N2O2, MW: - 240,M.P.: -192 – 193
o
 (hexane),T.L.C.: -Rf:-  0.374 (5% MeOH: 

CHCI3),IR: -> CO: - 1690.54 cm
-1

,> NH: - 3377.61 cm
-1

, Elemental Analysis calculated (found in %):-

C-70(70.01),H-5.0(5.02),N- 11.66(11.69),O-13.33(13.32),H
1
NMR(DMSo-d6) δ C2-2H-(7.52),C3-2H-

(7.51),C4-1H-(7.40),C’2-1H-(8.52),C’3-2H-(8.09),C’4-1H-(7.41),1H-NH-(4.0),2H-NH2-(6.0). 

8. N-Thioamido-2- biphenyl-Carboxyl amide(A8):- Cream coloured crystalline solid ,yield:-390 mg 

(85%),MF:- C14H12N2OS,MW:-256,MP:-132-133
o
c (hexane),T.L.C.: - Rf :– 0.35 (.20% EtoAc: 

Hexane),I.R: - > CO: -1633.66 cm
-1

,> NH: - 3305.39 cm
-1

, Elemental Analysis calculated (found in %):-

C-65.62(65.65),H-4.68(4.72),N- 10.93(11.96),O- 6.25(6.28), S-12.50(12.52),H
1
NMR(DMSo-d6) δ C2-

2H-(7.52),C3-2H-(7.51),C4-1H-(7.41),C’2-1H-(8.52),C’3-2H-(8.04),C’4-1H-(7.40),1H-NH-(4.0),2H-NH2-

(8.56). 

9. 2-Biphenyl Carboxyl amide(A9):- Dirty yellow crystalline solid, Yield : - 890 mg (90 %), MF:- 

C13H11NO,MW: - 197,MP:-159-160
o
c(Acetone)

 
T.L.C.: -Rf :-0.3337 {20% EtoAc: Hexane},I.R.: - > 

CO: - 1630.94 Cm
-1

,> NH: - 3334.29 Cm
-1

, Elemental Analysis calculated (found in %):-  C-

79.18(79.20),H-5.58(5.60), N- 7.10(7.11),O- 8.12(8.13),H
1
NMR(DMSo-d6) δ C2-2H-(7.52),C3-2H-

(7.51),C4-1H-(7.41),C’2-1H-(8.52),C’3-2H-(8.01),C’4-1H-(7.59),1H-NH-7.5). 

Identification of antifungal properties of six synthesised 2-Biphenyl Carboxyl amides:- 

Introduction: - As the Literature findings have been shown that biphenyl and its deriva tives shows 

potential biological as well as pharmacological properties. Thus, tested six synthesis ed Biphenyl amides 

on two different species of Fungus names: Fusarium–Udum and Curvalaria-Lunata successfully. During 

experiments   six compounds show growth resistance property against these two particular fungi.  

It has been observed that growth resistant  power of the six synthesised compounds by making 

solutions of different ppm (part per million). One petric plate of the solvent (which was used for 

dissolving the compound) also used during the experiments along with the 250 ppm, 500 ppm and 

1000 PPM solution of each compound. Three replicates were used during one experiment and four 

petric plates used in a set. Thus, 12 petric plates were used within one experiment. All the 

experiments show that the concentration of the solution of compounds increase as well as its growth 

resistance power is also increases thus, the growth of fungus in control plate becomes maximum, 

while in 1000 ppm's plate becomes minimum.  

 

I. EXPERIMENTAL 

Agar-Agar Media/Czepeck's Media: - 

This media was used for the growth of fungus. Thus, first of all prepared this media according 

to our requirement.500 ml media was sufficient for 24 petric plates, so that 250 ml media was 

sufficient for 12 petric plates. The quantity of contents of this p articular media is as follows: - 

Czepeck’s Media (fungus media)  

Requirements 

For 1 Litre Media 

Agar –  Agar: -    15.0 gm 

KH2Po4: -     01.0 gm 

MgSo4.2H2O: -  00.5 gm 

KCI: -                        1.0 gm 

FeSo4: -   Traces 

Yeast Powder: -  00.5 gm 

NaNo3: -   02.0 gm 

Dextrose: -   10.0 gm 

Distilled Water: -            1 Litre 

 

Procedure of Preparation of Czepeck's Media: -  

We will dissolve all the contents of Czepeck's media in calculated amount for 500 ml 

distilled water. Then have to use conical flask of 500  ml capacity, which was, already 24 hours 

sterilized an oven at a maintained temperature (30
o
C). After that we will take 500 ml distilled 

water in the sterilized conical flask, then add all the contents one by one carefully in the 

conical flask, in sterilized chamber. Hands were also sterilized for preserving the experiment 

from bacterial contamination after that conical flask in autoclave and heated it up to 15 mm 

pressure. Then, release the pressure up to the zero point. Now, put the conical flask on the table 
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for achieving the room-temperature. But, media should not be cooled down, if it becomes  

freezed out then it will be totally useless for us.  

 

Procedure of Preparation of Fungus Solution: - 

First of all we will take distilled water (25 ml) in a conical flask and will add some 

porcelain pieces in it.After that sterilized the conical flask in au toclave up to10mm pressure. 

Now we will notice that when the pressure of autoclave comes down up to zero point, then 

release the pressure of autoclave and wait for few minutes. Now finally open the autoclave and 

put the conical flask on the table for achieving room-temperature. Then, inject very few 

quantity of fungus used for the growth such as: - Fusarium Udum with the help of Inoculation 

needle in sterilized medium. Now we will shake the conical flask to spread out the spores of 

fungus in the water finely.  

 

Procedure of Growing the Fungus: - 

For the procedure of growing fungus fist of all we will take two petric plates and pour 1ml 

solution of fungus (used for the identification of antifungal properties of compounds) in each petric 

plate, add Agar- Agar Media (15ml) in each petric plate. Then for the good result we have to wait for 

4-5 days for the growth of fungus in these petric plates.  

After the growth of particular fungus, cut the blocks of the fungus of a particular size (3mm). These 

blocks were replaced in another petric plate along with Czepeck’s media (15ml) and the solution of 

compound (1ml). Now, the identification of antifungal property of a particular compound on 

specific fungus might be possible.  

 

Procedure for the Preparation of Solutions of Compounds of different ppm: - 

We used absolute ethyl alcohol for dissolving all the six compounds. Thus, control plate of 

each experiment having only absolute ethyl alcohol in it. For the preparation of solutio n of different 

ppm's of a particular compound, weigh the compound (10ml) and dissolved in absolute - Ethyl 

alcoh0l (10ml) for the preparation of solution of 1000 ppm. Now, take 3ml solution of this 1000 

ppm and add 1ml absolute ethyl alcohol for the prepara tion of solution of 750 ppm. Take 2ml 

solution of 1000 ppm and add 2ml absolute ethyl alcohol for the prepara tion of solution of 500 ppm. 

Take 1ml solution of 1000 ppm and add 3ml absolute alcohol for the preparation of solution of 250 

ppm. Only control, 250 ppm, 500 ppm and 1000 ppm's solutions were used in all the experiments. 

Three replicates used within one Experiment. Thus, 12 petric plates were used in one experiment.  

 

A) Identification of antifungal property of -2-Biphenyl Carboxyl amides derivatives  on 

Fusarium- Udum and Curvalaria- lunata: - 

1) Growth of Fungus: -   
For the growth of fungus we have to prepare the fungal solution of Fusarium Udum and 

Curvalaria Lunata, by taking 25ml of distilled water in two conical flasks and placed some porcelain 

pieces in both the conical. Now we will seal the mouth of conical with cotton cork and placed it in 

autoclave and heated up to 10mm pressure. Now, pressure comes down up to  the zero point, then release 

the pressure of autoclave and wait for few minutes. Now we will open the autoclave and placed the 

conical on table for achieving the room temperature. Now, inject few quantity or minimum amount of 

fungus from test tube into conical flask in sterilized media carefully and shake the conical very gently 

for spreading out the spores of Fungus finely and equally in water. Now we will prepare 125ml of 

Czepeck's media through the procedure as described before in this chapter. Pour 15ml of Czepeck's 

media in each petric plate and add 1ml of the solution of fungus separately in each plate very carefully 

with the help of graduated pipette in the sterilized medium. Now for the good result we have to wait for 

4-5 days for the growth fungus, when fungus becomes grow, now cut the blocks of fungus of particular 

size (3mm) and used these blocks for the identification of antifungal property of each synthesised amide.  

 

2) Identification of antifungal property: - 

For the identification of antifungal property, first of all prepared 500ml of Czepeck's 

media and pour about 15ml of the media in each petric plate and also we have to add 1ml of 

solvent, 250 ppm's, 500 ppm's and 1000 ppm's solution in each petric plates r espectively Thus, 

the set of 4 petric plates and three replicates were used, thus twelve plates were used for one 

experiment. Solution of different ppm of a particu lar compound prepared by the process as 

mentioned above. Now, put the block of a particular  fungus at the centre of all 12 petric plates.  
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The same procedure was used for the identification of anti fungal properties of all six biphenyl 

acetamides derivatives such as: - 

I) - N-Phenyl-2-Biphenyl Carboxyl amide (A1). 

II)- N-P-bromophenyl-2-Biphenyl carboxyl amide (A2). 

III)-  N-P- Benzoic acid-2-Biphenyl carboxyl amide (A3). 

IV)-  N-P-chlorophenyl-2-Biphenyl carboxyl amide (A4).  

V)-  N-P-Nitrophenyl-2-Biphenyl Carboxyl amide (A5). 

VI)-N-hydroxy-2-Biphenyl Carboxyl amide (A6). 

 

Results of the identification of anti- fungal Properties of 2-Biphenyl Carboxyl amides on 

Fusarium Udum and Curvalaria-lunata respectively 

Size of Block of fungus used: - 3 mm, Solvent used: - Absolute Ethyl alcohol :-Growth of the 

fungus on block concentration of solution of compounds 

 

S. No. Code Time Temperature 

Control  

(Ethyl 

alcohol) 

250 ppm 500 ppm 1000 ppm 

     1. A1  198 hrs.  82 oC 11mm 8mm 7mm 5mm 

2. A2  195 hrs.  82 oC 8mm 6mm 5mm 4mm 

3. A3  200 hrs.  82 oC 11mm 9mm 6mm 5mm 

4 A4  140 hrs.  92 oC 13mm 11mm 8mm 4mm 

5 A5  164 hrs.              92 oC 17mm 15mm 8mm 3mm 

6. A6  150 hrs.  92 oC 9mm 5mm 3mm 1mm 

 

S. No. Code Time Temperature 

Control  

(Ethyl 

alcohol) 

250 ppm 500 ppm 1000 ppm 

1.  A1  164 hrs.  82 oC 16mm 12mm 5mm 0mm 

2.  A2  154 hrs.  82 oC 12mm 10mm 8mm 2mm 

3.  A3  220 hrs.  82 oC 15mm 11mm 3mm 1mm 

4.  A4  160 hrs.  92 oC 12mm 9mm 6mm 2mm 

5.  A5  164 hrs.         92 oC 15mm 11mm 8mm 2mm 

6.  A6  140 hrs.  92 oC 9mm 6mm 4mm 1mm 

 

II. CONCLUSION 

 The synthesis of amides becomes complete within two steps. In first step we convert 2BPCA into 

2-biphenyl carbonyl chloride (as a viscous oil) and in second step this carbonyl chloride, derivative reacts 

with different types of suitable amines in Pyridine/4N-NaOH at room temperature under stirring to form 

different types of amides. A lot of compounds have been synthesised of this particular series and obtained 

in remarkable yields up to 92%. Particularly aromatic amines react very conveniently, but aliphatic amines 

have not given better results as compared to the aromatic amines. Thus, the yield  of compounds, prepared 

by reacting aliphatic amines with 2-biphenyl- carboxyl chloride was poor as compared to those, prepared 

by reacting aromatic amines with 2-Biphenyl carboxyl chloride. On the other hand urea, thiourea and 

glycine which are water soluble have not given positive results. Thus, only those aromatic and aliphatic 

amines which are water insoluble were successfully used during the synthesis of the simple amides of 

2-Biphenyl-Carboxylic-Acid. 

Antifungal properties of only six compounds were counted on two fungi, named: - Fusarium 

Udum and Curvalaria Lunata. Three different types of dilutions (250 ppm, 500 ppm and 1000 ppm) were 

used along with control (only solvent).Thus, one set is of the four plates and 3 replicates were used 

during each experiment. So twelve petric plates were arranged on a table for one experiment 

.Observations was taken at particulars temperature, within a particular time period on these two above 

mentioned fungus. Sometimes we face problems during the preparation of Czepeck’s media (used as a 

growing media for the growth of fungus in petric plate) for the identification of antifungal properties. 

Sometimes bacterial contamination also appeared within petric plate during our experimental work. 

Thus, sometimes we repeated experiment for 3-4 time and then we observed results. But all the six 

compounds show positive results and resist the growth of a particular fungus. This has been 
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observed from experimental observations, that as the concentration of the solution of a particular 

compound increased, the resistant power of a particular compound was also increased to resist the 

growth of a particular fungus. Thus, it is clear from the photographs that the growth of fungus in 

control plate becomes maximum and in the plate of 1000 ppm it becomes minimum.  

ACKNOWLEDGEMENTS 

The authors thanks to Principal, Khalsa College Patiala & Dr. Ravinderjeet Singh (Convenor 

Research Committee) for providing the necessary facilities for conduct of research work. I am also 

thankful to Dr. Ratan Pal Singh department of chemistry for IR Spectra in the Chemistry laboratory 

KCP. Biotechnology Department, Punjabi University Patiala, Dr. Rajiv-Mall, Chemistry-Department, 

UCOE, Punjabi University, Patiala for helping the Analysis of the compounds .  

 

REFERENCES 
[1]. H. Arima, T. Miyaji, T. Irie, F. Uekama Chem. Pharm. Bull, 44, 1996, 5582. 

[2]. Y. Haraguchi, K. Komiyama, U. Ishizuka and T. Nakai Yakurito Chiryo, 27, 1999, 1619. 

[3]. Y. Ito, T. Miyasaka. Fukuda, K. Akahane and K. Kimura Neuropharmacology, 35, 1996, 1263. 
[4]. T.M. Si, L. Shu and N. Mogens Zhonggco Linchung Yoolixue Zazhi, 16, 2000,191. 

[5]. N.J. Leeves and F. Riahi PCT Int. Appl. WO 97 49, 405, 1997, 21 pp. 

[6]. L. Wang, Y. Zhau, B. Liu and Z. Ji, Zhongguo Yaswa Hauxue Zazhi, 10 , 2000,5. 
[7]. S.W. Fsik, P.J. Hajduk and E.T. Olejniczak, US Patent, 5, 2000, 98982735. 

[8]. N. Murugesan, J.C. Barrish and S.H. Spergel, US Patent, 5, 1998,846990107. 

[9]. K. Ishikawa, Japan Kokai Tokyo Koho JP, 07,187, 1993,192. 
[10]. A. Hoshino, M. Kashimura, T. Asaka, T. Juoue and H. Okudaira, PCT Int. Appl. Wo 96, 04, 1996,919, 13. 

[11]. M. Schlitzer, J. Sakowski, I. Sattler, S. Grabley and R. Thiericke, Ger. Offen. DE, 851, 24, 1999,714. 

[12]. F. Chan, P. Magnus and E. G.Mclver , Tetrahedron Lett. 41, 2000,835. 
[13]. P. Pavarello, R. Amici, G. Traquandi, M. Villa, A.Vulpetti and A. Isacchi PCT Int. Appl. Wo.0026, 202, 2000,115. 

[14]. G. Bernes, V. Berlin, J. Come, A. Kluge, K. Murthim and K. Pal Appl. Wo.0003, 743, 2000,287. 

[15]. Kim C.K.; Choy, J.; Z.G.; J, Controlled release. 70 (1-2), 2001, 149-155. 
[16]. A. Deep, S. Jain and P.C. Sharma Acta Pol. Pharm. Drug Res., 67, 2010, 63. 

[17]. M.S.Yar and Z.H. Ansari, Acta Pol. Pharm.Drug Res., 66, 2009,387. 

[18]. N. Sachan, S. Thareja, R. Agarwal, S.S. Kadam and V.M. Kulkarni Int. J. Chemtech.Res., 1, 2009,1625-1631. 
[19]. G. Ruggero, C.K. Jones, K. Hemstapat, Y. Nong, N.G. Echemendia, L.C. Williams, T.D. Paulis and P.J. Conn  J. Pharmacol.Exp. 

Ther., 173, 2006, 318. 

[20]. A. Deep. S. Jain, P.C. Sharma, P. Verma, M. Kumar and C.P. Dora, Acta Pol. Pharm. Drug Res., 67, 2010 ,225. 
[21]. A. Madhkar, N. Kannappan, A. Deep, P. Kumar, M. Kumar and P. Verma Int. J. Chemtech. Res., 1, 2009, 1376. 

[22]. Z.J. Jain, P.S. Gide and R.S. Kankate, Arabian J. Chem., 07, 2013, 1016. 

[23]. J.S. Mojjarad, Z. Zamani, H. Nazemiyeh, S. Ghasemi and D. Asgari .Adv. Pharm. Bull., 1, 2011, 9. 

[24]. C.X. Wei and M. Bian and G.H.Gong, Molecules, 20, 2015, 5528-5553. 

[25]. Lauro Passatore, Simona Rosetti, Asha A Juwarkar and Angelo Massacci J, Hazard Mater, 278, 2014, 189-202. 
[26]. R. E. Meggo, J. l. Schnoor and D. Hu, Environ Poll, 178, 2013, 312-321. 

[27]. Fesik, Stephen W.; Hajduk, Philip J.; Olejniczak, Edward T;U.S. US5, 989, 2000, 827- 35 pp. 

[28]. Schlitzer, Martin; Sakowski, Jacek; Sattler, Isabel; Grabley, Susanne; Thiericke, Ray; Ger. Offen.DE , 851,714, 1999, 24 pp. 
[29]. Bergnes, Gustave; Berlin, Vivian; Come, Jeri; Kluge, Arthur; Murthi, Krishna; Pal, Kallol, PCT Int. Appl. Wo 00 03,743, 2000, 287 

pp. 

[30]. Murugesan, Natesan; Tellew, John E.; Macor, John E.; Gu, Zhengxiang; PCT Int. AppI. 00 01, 2000, 389, 283 pp. 
[31]. O.N. Zhukovskaya, V.A. Anisimova, A.A. Spasov, P.M. Vasil’ev, V.A. Kosolapov, A.F. Kucheryavenko, N.A. Gurova, L.V. 

Naumenko, V.A. Kuznetsova, D.V. Sorotskii, O.A. Solov’eva, E.V. Reznikov, V.V. Gurova and V.S. Sirotenko  Pharm. Chem. J., 

49, 2016, 735; https://doi.org/10.1007/s11094-016-1362-9.  
[32]. A.A. Spasov, P.M. Vassiliev, K.V. Lenskaya, V.A. Anisimova, T.A. Kuzmenko, A.S. Morkovnik, V.A. Kosolapov and D.A. 

Babkov, Pure Appl. Chem., 89, 2017,1007 ; https://doi.org/10.1515/pac-2016-1024.  

[33]. V.A. Anisimova, O.N. Zhukovskaya, A.A. Spasov, V.A. Kuznetsova, V.A. Kosolapov, D.S. Yakovlev, O.A. Solov’eva, D.V. 
Sorotskii, A.A. Brigadirova and E.S. Vorob’ev Pharm. Chem. J., 49, 2016,653; https://doi.org/10.1007/s11094-016-1346-9.  

[34]. O.N. Zhukovskaya, V.A. Anisimova, A.A. Spasov, D.S. Yakovlev, N.A. Gurova, A.F. Kucheryavenko, O.A. Salaznikova, V.A. 

Kuznetsova, D.V. Mal’tsev, A.A. Brigadirova, Ya. V. Morkovina, O.A. Solov’eva, V.V. Gurova and E.V. Reznikov Pharm. Chem. 
J., 51, 2017, 182; https://doi.org/10.1007/s11094-017-1578-3. 

[35]. Zhou, Q.; Su, X.; Yong, Y.; Ju, W.; Fu, Z.; Li, X. Adsorption of 2, 3, 7, 8-tetrachlorodibenzao-p-dioxin (TCDD) on graphane 

decorated with Ni and Cu: A DFT study, 149, 2018, 53–59. 
[36]. Abronin, I.A.; Volkova, L.V.On the relationship between the energy characteristics of the isodesmic reactions of polychlorinated 

dioxins and their toxicity Russ. Chem. Bull., 68, 2019, 867–869.  

[37]. Bai, N.; Wang, W.; Zhao, Y.; Feng, W.; Li, P. Theoretical insights into the reaction mechanism between 2, 3, 7, 8-
tetrachlorodibenzofuran and hydrogen peroxide ,  A DFT study. ACS Omega, 4, 2019, 358–367.  

[38]. Hou, S.; Altarawneh, M.; Kennedy, E.M.; Mackie, J.C.; Weber, R.; Dlugogorski, B.Z. Formation of polychlorinated dibenzo-p-

dioxins and dibenzofurans (PCDD/F) from oxidation of 4,40 -dichlorobiphenyl (4,40 -DCB) Proc. Combust. Inst., 37, 2019, 1075–
1082. 

[39]. Behjatmanesh-Ardakani, R.; Heydari, A. Molecular and dissociative adsorption of tetrachlorodibenzodioxin on M-doped graphenes 

(M = B, Al, N, P): Pure DFT and DFT + VdW calculations, J. Mol. Model, 26, 2020, 164. 

https://doi.org/10.1007/s11094-016-1362-9
https://doi.org/10.1515/pac-2016-1024
https://doi.org/10.1007/s11094-016-1346-9

