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Green Approach — In synthetic organic chemistry
Introduction :

It has long been known  that molecules underpo  excitation  with
clectromagnetic radiation, this effeet in utilized in houschold microwave oven to
heat up food. However chemists have only been using microwave a reaction
methodology for a few years. Some of (he fist example gave amazing results
which led to a food of interest in microwave accelerated synthesis. The water
molecule and organic solvent like cther, alcohol, dioxane, hexanc, benzene
molecules with or without dipole it absorbs microwave radiation. Microwave
radiations is converted into heat with high cfficicney, so that supcrheating
becomes possible at ambicent pressure, Enormous accelerations in reaction time
can be achieved, il super heating is performed in closed vessel under high pressure
a reaction that taken scveral hours under conventional condition and can be
completed over the course of minutes. Duce to the ability of some compound viz
solids or liquid to transform clectromagnetic encrgy in to heat. This technique has
been widly employed in chemistry as an cnergy sourse. Microwave assisted
organic reactions produce high yiclds and lower quantities is casier and in some
cases selectivity is modified. Indeed new reactions and conditions that can’t be
achieved by conventional heating can be performed using microwaves absorption
and transmission of microwave every is completely different and the energy is
transformed from the surface to the bulk by convention and conduction. The
important characteristic of microwave heating is energetic coupling, at the
molecular level is rapid, volumetric, selectivity depend upon the properties of the
material. The prime principles of Green chemistry reports by Anastas and Warner
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To prevent waste

Maximum atom (material) economy
Design less hazardous chemical synthesis
Design safer chemicals and products

Use safer solvents and reaction condition
Increase energy efficiency

Use renewable feed stocks
Avoid chemical derivaties
9. Use catalyst, not stochio metric reagent
10. Design chemical and products to degreed after use
11. Analyze in real time to prevent pollution
12. Minimize the potential for acciduts.
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Solvent Free Recetions

Microwave radiation is a safe source of heating, unctrolled reaction
conditions involving volatile reactants and / or solvents at high pressure may
results in undersirable results. This problem has been made more sustainable
processes through the use of open vessel solvent — free microwave condition.

In 1993 Louly reported that potassium acetate can be alkylted in the
absence of solvent in a domestic oven using cquivalent amount of salt and
alkylating agent in the presence of aliquat 336 (10% mol)

Quinolines are know not only for their important biological activitics but also for
the formation of conjugated molecules and polymers that combine enahanced
electronic or nonlinear optical properties and good mechanical propertics. Kwon
decribed the preparation of 12 — quinoline derivative by Friendlander coupling
condensation between acetophone and 2-aminoacetophenone in the presence of

diphenyl phosphate (0.1 — 0.5 cquiv) for 4 min, under microwave conditan in the
absace of solvent (85%))
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Styrylquinolines are also valuable derivatives as imaging agents for f3-amyloid

plaques on human brain sections in alzhemer patients. Menendez reported a
microwave ansisted solvent — free synthesis

. T 1 _CHO ‘
AN AT poun O At

1306—16 0p_ 6

In 2008 Varma described the preparation A ring fused aminals through MW

assisted a - aminaton of nitrogen heterocyclies in a high yielding process that was
solvent and catalyst free
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B - Enaminones and B - Enaminoester derirative are versatile synthetic

intermediate for a wide range of bioactive heterocycles, pharmaceuticals and
naturally occurring alkaloids. For this reason several catalytic and non catalytic
methods have been applied for the synthesis of these compounds. Das described
the microwave assisted synthesis of novel classes of 8 — Enaminoesters within 5-
10 min by reaction between 3-(2,4- dioxoxylohexyl) propanoate and different
amines under solvent and catalyst free condition. The reaction did not require
work up and clean product formation was achieves under milder reaction
conditions, thus making this process in an environmentally benign method.
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Brags recently described synthesis of 1,3 — diynes from terminal acetylenes
catalysed by Cul and tetramethylanediame in the presence of air as oxidant at
102°C for 10 min under solvent — free condition. A wide range of green chemistry
expertise synthetic areas including homogeneous and heterogeneous catalyst,
asymmetric synthesis of heterocyclic compounds were synthesized.
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Keeping in view the following microwave assisted reactions are carried out in this
laboratory.

1. Synthesis and characterization of coumarine derivatives which are
significant molecular structural skeleton in natural products.
A microwave assisted method for synthesis of heterocylic compounds is well
know. Alpha — naphthdhline derivatives are known for their importance
biological activities and formation of conjugated molecules which enhanced
electronic or non linear optical properties with good mechanical properties.
Naphthol derivatives by Friedlander coupling condensation between
substituted aromatic aldehydes and dicyanomethane and 1 — nephthol (0.1 mol)
in the presence of diphenylphosphate (0.1 equiv) with 10 min under microwave
irradiation in the absence of solvent. This procedure afforded product yields of
up to 82-85% scheme — 1



. auxiliary nucleophile i

Recently Jain reported an efficient and facile solvent peptide synthesis assisted by

microwave irradiation using N, N disopropyl carbodimide (DIC) as the coupling
reagent and N-hydroxy—5 nor bornene—en— 2,3—dicrbodimide (HONB) as an

in 15-min-at 60°C in high yield with high purity without
Tecimizatian
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Hoz reported an efficient and sustainable microwave — assisted solvent free
approach for the preparation of wide range of 1, 3, 5 trazinyl mono-and bisureas
under these condition non-reactive amino groups attached to the trazine ring are
able to react with phenyl isocyanate to vied selectively mono and bisureas. The

products were obtained with simple purification procedure which simply involved
washing with solvent i.e. ethanol diethylether

Basson reported that a quinazolin — 4 — one ring can be fused into a benzimidazo
(1,2—-c¢) qumazolme by modified Niementowski reaction. Thermal heating of the
two reagents at 120° C or in refluxing butanol for 48h gave only50% of the target
compound. The reaction time was reduced to 6h in microwave assisted process
However irradiation of the quinazolin acid absorbed on graphite let to the desired
product in 1.5 h with 95% yield. Further more the fact that byproducts were not
detected allowed the easy purification of the product.
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Lxperimental procedure and characterization :
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a—2Cl f—-4Cl
b—2Br g—4Br
C—2CH3 . 11—4CH3
d - 20CH; 1—40CH;
e—-NO, ] —4NO,
Scheme-1

Spectral Characterization

IR spectra were recorded on Jasco — FTIR 410 s
spectra were recorded on JNM A - 300 s
and coupling constants (Hz) are reported
either internal tetramethylsilane (for 'H)
(for C%) in NMR Spectra, the nature of
determined by recording the DEPT

pectophotometer and NMR
pectometer. The chemical shift (6 ppm)
in the standard fashion with reference to
or the central line (77.0 ppm) of CDCl,4
the carbons (C, CH, CH, or CH;) was
— 135 spectra and is given in parenthesis.




Table -1

Compd.

Substituent

0

m.p.c” | Yield% IR and NMR spectra
la 4-Cl 106 g | 3969 em™, 3559 cm™ (NHa, = N, 1530 cm™'- CN), -O-
o 106 Ocm™ 7.20 — 6.95 (4H, Ar — H)
b 4—pBr o gs | 3560 em™, 3560 cm™ (NHp, =N, 1540 em™- CN), -O-
106 0cm™ 7.20 — 6.95 (4H, Ar — H)
Ic 4—CH, 2 gg | 3550 cm™, 3565 cm™ (NH,, =N, 1530 cm™'- CN), -O-
106 0cm™ 7.20 — 6.95 (4H, Ar—H)
3540 cm™, 3560 cm™ (NH,, =N, 1520 cm™'- CN), -O-
1d 4 - OCH 152 90 ’ g e ;
: 106 0cm™ 7.20 — 6.95 (4H, Ar — H)
3570 em™, 3560 cm™ (NH,, =N, 1535 cm™'- CN), -O-
1 4 —NO ] ’ e 2
b 2 80 2 | 106 0cm™ 7.20— 6.95 (4H. Ar— H)
3565 cm™, 3558 cm™ (NHy, =N, 1537 cm™'- CN), -O-
L Sel St & 106 Ocm™ 7.20 - 6.95 (4H, Ar — H)
3561 cm™, 3555 cm™ (NHy, =N, 1531 em™'- CN), -O-
Ig 2 Br el 22 | 106 0em” 7.20 — 6.95 (4H, Ar — H)
13556 cm™, 3552 cm™ (NH,, =N, 1531 cm™'- CN), -O-
Ih o Gt (s 711106 0em™ 7.20 - 6.95 (4H., Ar— H)
) . - 5 3554 cm™, 3567 cm™ (NHy, =N, 1545 ¢cm™'- CN), -O-
li 2=0CH; 106 Ocm™! 7.20 — 6.95 (4H, Ar — H)
13557 cm™ (NH,, =N, 1537 em™'- CN), -O-
1 2 _NO, 156 85 3567 cm™, cm™~ (NH; cm )

106 0cm™ 7.20 — 6.95 (4H, Ar — H)




2. Synthesis of 2 — naphthol derivative of substituted phenyl amides (2a-j)

2 - naphthol derivatives of substituted phenyl amides were prepared and the
reactions studied under microwave irradiation in water include palladium
catalysed coupling reactions, heterocyclic synthesis, multicomponent
reactions. Nucleophilic substitution. cyclo additions, takes place. Such type of
mechanism takes place by microwave irradiation of the fine mixture of 2 —
naphthol (0.1 mol) aromatic substituted aldehydes (0.1 mol) and alkylamide
(0.11 mol) the presence of sodium carbonate, water, MW, 100 W at 150° C for
§ min. The products was decanted from excess of water and quenched with
ammonium chloride (3 ml) and extracted with ether (5 x 3 ml). The ether
extract was washed with brine (5 ml) and dried over sodium suphate.

Evaporation of the solvent and purification of the residue over a silica gel

column’ using methylene chloride / hexane (1:5) as eluent furnished the pure
naphthol derivatives. (table — 2)

CHO ;
N <0 O
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R] H Loo |
‘ 1507 (2a-i)
R, = 4-CH, R, = CHj
4-OCH; CoHs
4-Cl C;H; (Isopropyl)
Scheme-2




Table -1

Compd.

Substituent

R1

" R2

1]
m.p.c

Yield%

IR and NMR specirn

2a

4-CH,

4-CH,

158

88

Vimex/em™ 3569,3550, 1514, 3330 em™ (N11)
013 "UNMR 300 ML, CDCly, 8 7,20 - 6,95
ALy Ar =D A2 (L s, CHEROTT)

3H, 8, Ar—ClHy - 2,40 - 2,20

2b

4-CH,

4-C,H;

Vmc.\'/cnl..-[’rjrgi(iﬁ-;iif‘ifi‘), 1517, 3330 em™' (N) B
913 'HENMR 300 MIT, CDCly, 8 7,40 - 6,95
(AT, m, Ar—4) 4,42 (111, 5, CH-O11)

3H, 5, Ar— CHj ~ 240 - 2,20

2c

4-CH;

—————

4-C;H,

160

86

Vmex/em™ 3569,3559,1514, 3330 em’™ (N )
913 'H NMR 300 MI1, CDCly, 8 7,20 — 6,95
(A, m, Ar—4) 4,42 (111, 5, CH-0l I

3H, s, Ar— CIHy = 2,40 - 2,20

2d

4-OCH,

4-CH;

20

Vmex/em™ 3559,3559,1524, 3330 e’ (NI7)
913 'HENMR 300 MH, CDCly, & 7.40 — 6.95
(AH, m, Ar—4) 4,42 (1 H, 5, CH-0] )

31, s, Ar = CIHy — 2,40 — 2.20

4-OCH,

4-C,H;

180

90

Vmex/em™ 3569,3559,1514, 3330 e’ (NI 1)
913 "HNMR 300 MI1, CDCly, 8 7.50 - 6,95
(A my Ar—4) 4,42 (1, 5, C11-0] )]

3, 8, Ar — CH, - 2,40 — 2.20)

2f

4-OCH,

4-C3H,

129

Vmex/cm'™ 3557,3559,1520, 3330 cm”! (NIT1)
913 'l NMR 300 MIL, CDCly, & 7.30 — 6.95
(41, m, Ar—4) 4,42 (1H, s, CI-0] 1

3, s, Ar — CHj - 2,40 - 2.20

4-Cl

4-CH;,

147

Vmex/em™ 3569,3559,1514, 3330 om”' (N] i
913 "I NMR 300 MI1, CDCly, 8 720 - 6.95
(4H, m, Ar —4) 4.42 (111, 5, CH-O1 1)

3H, s, Ar — CH, — 2.40 —2.20

2h

4-Cl

4-C,H;s

154

90

Vmex/em™ 3560,3559,1517, 3330 om? (NI )
913 "H NMR 300 MIL, CDCly, & 7.20 - 6.95
(411, m, Ar -4y 4.42 (11, 5, CH1-O1 1)

3H, 8, Ar — Cl1y — 2.40 — 2.20

2i

4l

4-C5H,

132

85

Vmex/em™! 3556,3552, l?i:'t,"i'ﬂ()vc;nl (Nll)
913 '"H NMR 300 MIL, CDCly, § 7.40 - 6.95
(41, m, Ar —4) 4,42 (11 I, s, CH-0I1)

3H, s, Ar — Clly — 2.40 — 2.20
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ation
Synthesis of substituied pyridine devivative by microwave irradiation
solvent free veaction, (3n-h)

Fo sonochemically activated lithium (20 mg, 3.2 mol) in dry ‘THE (1 m1)in a

petty dish was add slowly a mixture of 2 — iphthol (fine powdered) 0. mol,

substituted aldehydes (0.1 mol, cquiv) ant alkyl substituted  amide (0.1 mol)
and magnetically stirred, Microwave assisted synthesiy of Ph”d”“"dm‘f‘mw lJ
excellent yiclds. The catalyst could he recovered by simple filtration anc

-y , . , - itute idines
reused. This method is applicable (0 a wide range of substituted pyri
which are signilicant in natural products,

Ry
LM
| s ok Vi) "C“f ‘J’
Sy i |
R-CHO + & A= Y

(7 adwy
')- 2 Min
160 c
' (2z-h)
R] . Cll'; R) = 4-Cl|
= C,1; =4-Br
= 4-Cl1,
= 4-0OCH;,

Scheme-3

. - . y Y ‘)
The reaction mixture subjected to microwave irradiation (110 w) at 169 c
for 8 min. Evaporation of the solvent on hot water bath and purification of residue
over a silica gel column using CIH,Cl, / hexave (1@ 9) as cluent furnished the pure
product (3a —h)



Compd.

3a

b

—em————

Suhs!itucnt

Rl

RrR2

.

4-Cl

4-Br

3¢

ClH,

4-CH,

—

m.p.c"

182

142

130

Table -3

Yield®,

IR and NMR spectra

85

3320 cm™ (NH,), 780 C-S-C 1640 cm™ (CN)
'H NMR (300 MH, CDCl; : § 5.8-5.6

'H, m, 4-H), 5.0 — 4.95 (2H, m, H - 5)

3.64 (3 H, s, OCHa3), 5.14 (CHs;, OCH3)

86

3325 cm™ (NH,), 785 C-S-C 1640 cm™' (CN)
'H NMR (300 MH, CDCl; : & 5.8-5.6

'H, m, 4-H), 5.0 — 4.95 (2H, m, H — 5)

3.64 (3 H, s, OCH,), 5.14 (CH;, OCH3)

82

3330 cm™ (NH,), 770 C-S-C 1640 cm™’ (CN)
'H NMR (300 MH, CDCl; : & 5.8-5.6

'H, m, 4-H), 5.0 — 4.95 (2H, m, H — 5)

3.64 (3H, s, OCH,), 5.14 (CH;, OCHs)

3d

CH,

4-00}'13

182

90

3320 cm” (NH,), 780 C-S-C 1640 cm™" (CN)
'H NMR (300 MH, CDCl; : § 5.8-5.6

'H, m, 4-H), 5.0 — 4.95 (2H, m, H — 5)

3.64 (3 H, s, OCH3), 5.14 (CH;, OCH,)

3¢

C,Hs

4-C]

180

82

3320 cm™' (NH,), 765 C-S-C 1640 cm™' (CN)
'H NMR (300 MH, CDCl; : § 5.8-5.6

'H, m, 4-H), 5.0 —4.95 (2H, m, H - 5)
3.64 (3 H, s, OCH,), 5.14 (CHs, OCH;)

3

C,H;

4-Br

182

86

3324 cm™ (NH,), 774 C-S-C 1640 cm™' (CN)
'H NMR (300 MH, CDCl; : § 5.8-5.6

'H, m, 4-H), 5.0 —4.95 (2H, m, H - 5)

3.64 (3 H, s, OCHs), 5.14 (CH;, OCHs)

C,Hs

4-CHj;

138

90

3315 cm™ (NHy), 782 C-S-C 1640 cm™' (CN)
'"H NMR (300 MH, CDCl; : § 5.8-5.6

'H, m, 4-H), 5.0 - 4.95 (2H, m, H - 5)

3.64 (3 H, s, OCH3;), 5.14 (CH;, OCH3)

3h

C,Hs

4-OCH;

142

38

3325 cm™ (NH,), 774 C-S-C 1640 cm™' (CN)
'"H NMR (300 MH, CDCl; : § 5.8-5.6

'H, m, 4-H), 5.0 —4.95 (2H, m, H - 5)
3.64 (3 H, s, OCHs), 5.14 (CHs, OCH,)

The Phoromcological and Microbial activities studies is in progress.

10




Reference :

1.

10.

11.
12.

13.

14.

15.

16.

17

18

19,

20.

R. K. Arvela, N. E. Leadbeater, M. S. Sangi, V. A. Williams, P. Granados and R. D.
Singer, J. Org. Chem., 2005, 70, 161-168 CrossRef CAS PubMed.

N. E. - Leadbeater and R. J. Smith, Org. Lett., 2006, 8, 4589~
4591 CrossRef CAS PubMed.

C. Ericsson and L. Engman, J. Org. Chem., 2004, 69, 5143—
5146 CrossRef CAS PubMed.

P. S. Baran, D. P. O'Malley and A. L. Zografos, Angew. Chem., Int. Ed., 2004, 43,
2674-2677 CrossRef CAS.

C. R. Strauss, Aust. J. Chem., 1999, 52, 83-96 CrossRef CAS.

J. M. Kremsner and C. O. Kappe, Eur. J. Org. Chem. 2005, 3672—
3679 CrossRef CAS.

S. Santra and P. R. Andreana, Angew. Chem., Int. Ed., 2011, 50, 9418-
9422 CrossRef CAS PubMed.

N. Rub-io, M. A. Herrero, A. de la Hoz, M. Meneghetti, M. Prato and E. Vazquez,
Org. Biomol. Chem., 2010, 8, 1936-1942 CAS.

R. Martinez-Palou, Mol. Diversity, 2010, 14, 3-25 CrossRef PubMed.

N. E. Leadbeater and H. M. Torrenius, J. Org. Chem., 2002, 67, 3145-
3148 CrossRef CAS PubMed.

R. S. Varma and V. V. Namboodiri, Chem. Commun., 2001, 643-644 RSC.

J. Fraga-Dubreuil and J. P. Bazureau, Tetrahedron Lett., 2001, 42, 6097—
6100 CrossRef CAS.

F. Pena-Pereira and J. Namiesnik, ChemSusChem, 2014, 7, 1784—
1800 CrossRef CAS PubMed.

B. Patil, S. S. Shendage and J. M. Nagarkar, Synthesis, 2013, 45, 3295-—
3299 C_rossRef.

(a) W. Zhang, Green Chem., 2009, 11, 911-920 RSC; (b) W. Zhang, Top. Curr.

- Chem., 2006, 266, 145-166 CrossRef CAS PubMed.

K. Olofsson, S.-Y. Kim, M. Larhed, D. P. Curran and A. Hallberg, J. Org. Chem.,
1999, 64, 45394541 CrossRef CAS.

M. A. Herrero, J. Wannberg and M. Larhed, Synlett, 2004, 2335-2338 CAS.

I. R. Baxendale, J. J. Hayward and S. V. Ley, Comb. Chem. High Throughput
Screening, 2008, 10, 802—836 CrossRef.

T. Cablewski, A. F. Faux and C. R. Strauss, J. Org. Chem., 1994, 59, 3408-
3412 CrossRef CAS.

P. He, S. J. Haswell and P. D. I. Fletcher, Lab Chip, 2004, 4, 3841 RSC.

1




e Dedaigiegd dgeo Fgod Ph: 08483-270303 :
8e . &, Tpnew TR, 3¢ Sedeigedo eTREaRy TR a&'%ai {
@Y chamacepah shd ge aeddgedd o. . wadee, shehmeerd, |
S.B.C. Art's, S.V. Commerce, Science, and S.V. P. G. College

Kallur Road, HUMNABAD-585330. Dist: Bidar (Karanataka)
Accredited at the B Level by NAAC

A

We. Q. ows. shewa "Affiliated to Gulbarga University, Kalaburagi” :
Eiplelabiplale) Email: principal_sbccollege@yahoo.com Websit: www.sbc sv.org. 4
pogded Toals: DT°.2.&./DT0.Q.R./ g%% amoéz.g’..g.. 0%)‘7
"’
To Date:
Dr. N.Gopukumar
Deputy Secretary E
South Western Regional Office ;
University Grant Commission
P.K.Block, Palace Road -
Gandhinagar, Bengalouru. ’

Subject - Submission of project report-1 of the MRP Topic Name

| Green Approaches in synthetic organic chemistry.
Ref No. MRP (S) 0430/13—14/KAGU017/ UGC-SWRO
-00-

~ Sir/Madam,
| am here by submitting the progress report of my MRP Topic said above kindly accept my

ct report -1 and help the needful. | hope you do consider my request with courtesy.

. 4 /“
) Thanking you, q—%ﬂ/
Principal .. . -
% PRINGIESL
Principal Invest S B.C. Arts, 8.V, Commerce
muabad

o & Bciente Coilege, Hu

proje

|

Prof: C.N.Biradar e |
Dept of Chemestry . T ] C, SWRO :
SBCS Arts S.V. Com & Sci College . »,.m..,f_‘,"‘
Humnabad . . E’
2. YR 007 ¢
RECEIVED ¥
BANGALORE.




Annexure - III

UNIVERSITY GRANTS COMMISSION
BAHADUR SHAH ZAFAR MARG
NEW DELHI - 110 002

STATEMENT OF EXPENDITURE IN RESPECT OF MINOR RESEARCH PROJECT

1. Name of Principal Investigator /2”% LN Brradms.
. Deptt. of PI Dewm A ﬂ Ao/

Name of College Cﬁ/ < /z’/’/ S'V Lo A& f/oﬂ/?(& /ﬂf&% %W”M
. UGC approval Letter No. and Date AKRA/$)/3- /0//@/)4U017/V4C - SWKRO
. Title of the Research Project er/n /-7//)”05(%//1 . MA@/’M %Mz Z
. Effective date of starting the pro;ect l 09 -201Y
. a. Period of Expenditure: From _0/-09 ~ 00/4 _to _S3]-03-R0/7

b. Details of Expenditure

N

o unn D W

S.No. |Item Amount Approved Expenditure Incurred
(Rs.)
(Rs.)
i Books & Journals
19,000 =00 / 0, ODD = 0D
ii. Equipment
. 30, 099 = op 30, 00D = pv
iii. Contingency including
special needs / 00D = 2
p 12, Sov=0D W 50D =0p
iv. Field Work/Travel
(Give details in the ,‘7/ Y ) 9/ SUD =00
proforma ).
V. Hiring Services
vi. Chemicals & Glassware
$d,000 70D £0, o0 =00
9
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. if as a result of check or audit objection some irregularly is noticed at later date,
action will be taken to refund, adjust or regularize the objected amounts.

8. It is certified that the grant of Rs. 1,70,02pD (Rupees gne kakh
the University Grants Commission under the sche

hon_in Sprlheb1ided .
dated 15-2-14  has'been fully utilized for the purpose for which it was sanctioned and

Project entitledq’

Ton Thowsand

only) received from
port for Minor Research

No. F. Mll?(s)/:a,»w kaqu I3 /(Jl{ c-

SWwip

in accordance with the terms and conditions laid down by the University Grants

Commission.

SIGNATURE OF PRINGH INVESTIGATOR

PRINCIPAL
R INCIPAL
s aIN UL
S.B C%Arts, ]8.V. Commerce

& Science College, Humnabad

(Seal)




Annexure -V

UNIVERSITY GRANTS COMMISSION
BAHADUR SHAH ZAFAR MARG
NEW DELHI - 110 002

. STATEMENT OF EXPENDITURE INCURRED ON FIELD WORK

Name of the Principal Investigator:

Name of the Duration of the Visit Mode of Expenditure

Place visited Journey Incurred (Rs.)

1) Goel pharmots | From To ,
el b Lepl -1 | Mok 15 2 os 7 o //_
&>€%%a%% Apsil-1C | Mavil, -14 Lot

e

Certified that the above expenditure is in accordance with the UGC norms for Major
Research Projects.

SIGNATURE OF ERINCI VES'fIGATOR

INCIPAL

%
_»P;
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Annexure -V

UNIVERSITY GRANTS COMMISSION
BAHADUR SHAH ZAFAR MARG
NEW DELHI - 110 002

Utilization certificate

Certified that the grant  of  Rs, Vi, [73'0/’
(Rupees_/%2 A afd. /(//4 //ZLWMA/M Kaagl-cld ﬂ/ﬂ/‘?

only) received from the Umversnty "Grants Commission under
the scheme of support for Minor Research Project

entitled Jnem z/l'/mwmm o digilbolic  Apamic  Chomirknr
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Annexure -VI

UNIVERSITY GRANTS COMMISSION
BAHADUR SHAH ZAFAR MARG
NEW DELHI - 110 002.

Annual/Final Report of the work done on the Minor Research Project.
(Report to be submitted within 6 weeks after completion of each year)

. Project report No. 1+ /Final //Mﬂ\/ﬁ 7
- UGC Reference No.F. MR PL4)—puizp/)a - /4]/:%}4 vol? /(//{é ~$WRO
- Period of report: from _0/- 09 — o014 1o 31-02 —R0D1F

. Title of research project é?’%’) Arnsipa thok 44, fWM'zL /%CM’M/C L A@/Vu,fff/%
- (@) Name of the Principal Investigator ,me/ /,A/ <@/;raa/a/8/
(b) Deptt. _,(D-L//\[- : DUP L Ll [

(c) College where work has progressed 4(@ s, SV Lom & (Q,Lm(ﬁ/ W’ /%M”"A‘Y
6. Effective date of starting of the project /- 79 -0/l

oA W N -

7. Grant approved and expenditure incurred during the period of the report:
a. Total amount approved Rs. ___4. 1 p, DD /"‘
b. Total expenditure Rs. oA A48, DUU/'—
C. Report of the work done: (Please attach a separate sheet)
i. Brief objective of the project F '

ii. Work done so far and results achieved and publications, if any,

resulting
from the work (Give details of the Papers and names of the journals in

which it has been published or accepted for publication =

iii. Has the progress been according to original plan of work and towards achieving
the objective. if not, state reasons
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iv. pleage enclose a summary of the findings of the study. One bound copy of the
final report of work done may also be sent to the concerned Regional Office of the
UGC.

v. Any other information

SIGNATURE OF THE& PRI IHVESTIGATOR M
q\m c

ommerce

i 7 3
Tirssmnoy < nae
e‘ ‘:iq: 219 Clodin
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