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ABSTRACT

A series of N-[2(dimethylamino)-2-iminoethanimid@ybhenoxyacetamide derivatives have been synéuksiy
reaction of Metformin, Chloroacetyl chloride and appropriate Phenol. Structures of these compounds
established by IRH NMR. All the compounds were evaluated for theiti-8liabetic activity. Fasting blood sugar
level was estimated on hours 0,2,4,6 and 24 frontaibvein using glucometer. Data was statistigadinalysed by
Dunnett’s test. Metformin derivatives of Phenol PBIEPHE-5 and PHE-6 produced a time dependent deerén
blood glucose level significantly compared to Metfim. However, this study shows hypoglycaemic actid
Metformin.

Keywords: Anti-diabetic, Hypoglycaemic, Metformin, Dunnettest, PHE.

INTRODUCTION

Diabetes that is a most dreadful disease affectiBgmillion people in India and more than 250 rillipeople
around the world have diabetes. This total is etqueto rise to 380 million within 20 years. Eaclaya further 7
million people develop diabetes [1]. Diabetes madliis a group of metabolic diseases characterizgd
hyperglycaemia, hypertriglyceridaemia, resultingnfrdefects insulin secretion or action or both.T@lo group of
oral hypoglycaemic drugs sulphonyl ureas and bigles have been used in the treatment of diabeédigus.
They act by lowering blood glucose level thereblagieg or preventing the onset of diabetic comgiarzs. [3]
Biguanide was used for diabetes treatment in iradit medicine for centuries. In the 1920’s guaméddcompounds
were discovered in Galega extracts. Animal studys that these compounds lowered blood glucosdde8ome
less toxic derivatives synthalin A and syntalinv&re used for diabetes treatment, but after thepdexy of insulin
they were forgotten for the next several decadagidhide were re-introduced in to type-2 diabeteatiment in the
late 1950's. [4]

Biguanides lower blood glucose levels primarily dgcreasing the amount of glucge®duced by the liver. It can
also decrease the amount of sugar absorbed intootye (from the diet) and can make insulin receptormuscle
tissue more sensitive, helping the body responibtet its own insulin. These diabetes pills imgrdnsulin's ability
to move sugar into cells especially into the muselés. All of these effects cause a decreasedadbsugar levels. It
is usually taken two times a day. A side effectmaftformin may be diarrhea, but this is improved mhge drug is
taken with food. Biguanides should not be useckiopte who have kidney damage or heart failure Iserafithe risk
of precipitating a severe build up of acid (callectic acidosis) in these patients. Biguanidesdmorease the HbAlc
1%-2%. Because the medication does not increasarttweint of insulin produced by the body, it is léksly to
cause dangerously low blood sugar (hypoglycemgainany other diabetes medications can do. [5]

Metformin (1, 1-dimetyl biguanide) derivatives thiads been widely used for a long time for the tresit of
diabetes mellitus. Currently used hypoglycemic drugetformin in the treatment of diabetes are nobmetely
effective and ad associated with adverse effecth s1s lactic acidosis, sometimes fatal has occumetked
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anorexia, unexplained weight loss may indicate.eBawvorks have been tried in various studies i aim to
prevent or delay type-2 diabetes.

The present study aims at investing the effect etffonmin derivatives of phenol on the blood sugael of Alloxan
induced diabetic rat model is compare with standiaug).

MATERIALS AND METHODS

Melting points were determined in open capilladges were uncorrecteds Ralues were obtained using silica gel
thin layer chromatography plates and a solventesysif Ethyl acetate/Hexane (3:1) were prepared.iffne-red
spectra of all compounds were determined by a shffieflectance technique using potassium bromideleoon a
FT-IR spectrophotometer MODEL-8300 of SHIMADZU.H NMR spectra of all compounds were generated in
DMSO (Dimethysulphoxide) using MODEL BRUKER AVANCIE400 NMR Spectrometer.

Stepl: Method of preparation of 2- Chloro-N- [2-(dmethylamino)-2-iminoethanimidoyl]acetamide

In a 500ml two necked round funnels bottomed flpsikvided with a Mechanical stirrer, and fitted wah100ml
dropping funnels was placed Metformin (5.5gm) digsd in Methanol(40ml), Chloroacetyl chloride (On@6les)
was added dropwise in Reaction mixture. The tentpexaof the reaction mixture was kept between 90°QO
Reaction was continued till single point. At thedeaf the reaction Methanol was evaporated and theéecproduct
so formed was collected and recrystallised by Matha

A, ’|\|‘H Hy stirfing HiC, ',}‘H f
NCCty + CC 0t ——> NCColC-hy—0
e gy o ey |
0
Metformin Chloroacteylchloride 2-Chloro-N-[2(dimethylamino)2-

iminogtanimidoy[jacetamide

Step2: Method of preparation of N-[2- (dimethylamirp)-2-iminoethanimidoyl]-2-phenoxyacetamide
A reaction assembly was arranged on Magnetic &tifiee Phenol (0.01mole) dissolved in sufficienantity of
acetone and anhydrous®0; (0.01 mole) were placed in lodine flask and weedluxed for 1hr. After 1hr the
chloro compound (2-chloro-N-[2-(dimethylamino)-2#imaethanimodoyl] acetamide) (0.01 mole) dissolvedliy
acetone was added to the above reaction mixturegaklith Pinch of KI(200mg).The reaction mixture wstsred
by magnetic stirrer and was refluxed for 14-18hrs.

NH

R

N ” H H, pd
CH—C—C—N——C—C —CI +

H3C/ | (|)| \ / OH

NH

HsC

2-Chloro-N-[2(dimethylamino)2-imino Phenol
etanimidoyl]lacetamide

uLIns

15-20

R

H, X

Y/

o—=0

HaC HJH

N-[2(dimethylamino )-2-iminoethanimidoyl-2-phenoxysamide
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The progress of the reaction mixture was monitémgdhin Layer Chromatography. At the end of thectiem time,
the flask was allowed to get cooled to room temjpeea The compound was filtered; residue was thashed with
10% solution of Sodium Carbonate in order to remttneeexcess of phenol. This was again filteredwashed with
water. The compound was transferred to a petridighallowed to dry. The compound obtained was stallijsed
using of Methanol.

PHARMACOLOGICAL ACTIVITY

Antidiabetic activity/Anti-Hyperglycemic Agent

The most widely used primary test to screen nevhgoerglycaemic agents’ measures the ability obmpound to
reduce blood glucose level in the rats which rogssmbuction of the drug Alloxan- monohydrate.

Experimental Animals and Research Protocol Approval

Male wistar albino rats weighing 150-200gm obtaifiesn Animal Facility Centre were used for the studhe
animals were housed and maintained in an air conéidl room at 222°C and relative humidity of 45-55% and
light (12:12hr- light: dark cycle. The animals hirde access to standard food pellets and waterawaigable ad.
libitum. The experimental protocol was approved lbstitutional Ethical Committee (IAEC) and constéd in
accordance with the rules and guidelines of themitae for the purpose of control and supervisioregperiments
on animals (CPCSEA), India.

Drugs and dose

The standard drugs and the test compounds werenetiened in the form of suspension:

a) Control vehicle: Appropriate volumes of water.

b) Standard Drug: Metformin at a dose level of 100mg/kg body wt. wgagen as standard drug for comparison.

c) Test drugs the test drugs (PHE-1, PHE-2, PHE-3, PHE-4, PHP#SE-6, PHE-7, PHE-8 and PHE-9) were
given at dose levels of 100mg/kg body wt to testgs.

Induction of Experimental Diabetes and Determinatio of Blood Glucose Level

Rats were deprived from food for 16-18 hrs (fastémte) before the induction of diabetes. The basgilasma
glucose levels were determined prior to administratDiabetes was induced in male wistar rats byn&mavenous
injection through tail vein using alloxan monohytr&80mg/kg) solution. They were left for 7 daysts end of
which the plasma glucose levels were determinedidigg glucometer. The rats showing BGL above 25@mg/
(diabetic state) were selected for this study.

RESULTS AND DISCUSSION

All the various synthesized compounds were charaei@ with Physicochemical data (shown in Tablednd
spectral analysis with respect to 1H NMR spectichl&spectra.

Synthesized compounds were also screened for @nalgetivity. Compounds were screened for perighera
analgesic activity by acetic acid induced writhtegt (shown in Table -2).

PHYSICOCHEMICAL CHARACTERISATION:

Tablel: The result of the reaction of various N-[2imethylamino)-2-iminoethanimidoyl]-2-Phenoxyacetande”

S.No. | Compound Code R M.Pt.(°C) | %Yield | R; Value
1. PHE-1 H 125-128 75.47 0.52
2. PHE-2 3-NH 130-132 66.03 0.56
3. PHE-3 4-NQ 115-118 66 0.80
4. PHE-4 2-NQ 112-115 70 0.72
5. PHE-5 2-Cl 110-112 70.70 0.66
6. PHE-6 4-NH 100-105 61.32 0.58
7. PHE-7 2-NH 123-125 60.84 0.54
8. PHE-8 4-GHs 122-125 67.45 0.88
9. PHE-9 4-CHCO | 118-125 68.86 0.62

PHARMACOLOGICAL ACTIVITY:

Effects of Metformin Derivatives on Blood Glucose kvel in Alloxan induced Diabetic Rats

The alloxan induced diabetic rats were divided thtagroups of 2 male rats each. The test groupuedtd 00mg/kg
metformin analogues while the control group recgie@propriate volume of water orally respectiveii. the
compounds were also given orally. The study invelfe determination of BGL at 0, 2, 4, 6, 24 hspestively by
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taking 0.5 ml blood from the tail vein of the raf$ie blood was dropped on the strip of glucometer&as inserte
into glucometer and the reading not

Statistical Analysis
Data were analyzed usirf@unnett’s test” to determine the statistical significance of tharade in BGL p<0.0.
was considered significant.

Table-2- Anti-diabetic activity of synthesized compounc on Blood Glucose Level (MeatSEM) In Diabetic Rats:

Mean reduction in Blood Glucose Level
Treatment Dose BC‘)I(?(;Z 2 hrs Bfllgtr)sd 6 hrs 24 hrs
Glucose leve Blood Glucose level Blood Blood
(mg/dl) Glucose level (mg/dl) (mg/di) Glucose level (mg/d | Glucose level (mg/dl)

(CV‘\’IZI;‘;; mlg(;ﬁ o | 9967180 99+24.06 10@- 26.38 99.68:26.3 100+32.82

\pandard mlg(jﬁg 225525 150.5+3.8 119.220.2 69.8:10.1 56.4+7.7
PHE-1 mlg(jgg 283.6732 211+15.36 199-18.06 170.5614 166.12+17.8
PHE-2 mlggg o| 32080147 255+31.17 226.3:49.14 15416.74* 142+9.244*
PHE-3 mlg(;(k’ o| 2306783 291+10.38 371.820.78 366.81.16 372.5+11.26
PHE-4 mlg(jﬁg 221.76+2.2* 210+10.23* 180.912.3* 160t5.8* 145.4¢6 5+
PHE-5 mlg(jgg 226.3+0.8 205.8¢16.8 150.9:20.3 131.311.3 125¢10.1
PHE-6 mlggg o| 22321 201.6+15.6 130.413.45 1189.3* 131423.2
PHE-7 mlg(jﬁg 205.4£2.5 196.3+18.8 110.3.15% 107+7.1% 137.8:22.1
PHE-8 mlg(jﬁg 222413 231.2+22* 191.3+16.4* 181.3-11.1% 165.3+3.8*
PHE-9 mlg(jgg 222.3¢2.1* 189.3+18.3* 129.110.1* 87.313.1% 69.246.7*

No.of animals in each group= 6
Each value represents the MeaSEM
*represents (p<0.05) compared to control vs. trelageour

Figl: Shows the effects of Standard and synthesizedmpounds on Blood Glucose Level (Mean + SEM) ini@betic Ratson different
hours Treatment.
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From the results of antihyperglycaemic effect, dncbe concluded that synthesized compounds havensho
significant activity (P<0.05), when compared to tlmatrol group. Some of the synthesized compoungs shown
reduction in BGL comparable to the control. Howewhie hypoglycaemic effect is incomparable to thfathe
standard drug (METFORMIN; 100mg/kg).

REPRESENTATIVE SPECTRAL ANALYSIS:
3.1(PHE-1N-(2-(dimethylamino-1,2-diiminoethyl)-2-phenoxyaceide.

NH |,
HaC. N_ CHy— _< >
N}H( yoo©

H:C™ NH O
IR (KBr) cm™: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;HY03.1 (NH-C=0), 1654 (C=0), 1215 (C-O-C).
NMR (DMSO, d):6 8.0 (s, 1H, NH-Secondary amidé8.30 (s, 1H, CH), 8 6.77-7.64 (m, 5H, Ar-H)§ 4.63 (s,
1H, CHy).

3.2(PHE-2)[3-(aminophenoxy)-N-(2-(dimethylamino)-1, 2-diimétloyl] acetamide.

HsC. N. CH,_
Ay )

HC" NH O
IR (KBr) cm®: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;H)703.1 (NH-C=0), 1654 (C=0), 1215 (C-O-
C),3310 (NH). NMR (DMSO, ¢):5 8.0 (s, 1H, NH-Secondary amidé)3.30 (s, 1H, Ck), 5 6.77-7.64 (m, 4H, Ar-
H), 8 4.63 (s, 1H, Ch), 66.27 (s, 1H, NH).

3.3 (PHE-3)N-[2-(dimethylamino)-1, 2-diiminoethyl]-2-(4-nitrbyenoxy) acetamide.

NH >
HsC. )S(N CHZ_OON’+
HG )¢ o
3 NH O

IR (KBr) cmi®: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;4y03.1 (NH-C=0), 1654 (C=0), 1215 (C-O-C),
1625(NGQ).NMR (DMSO, @):6 8.0 (s, 1H, NH-Secondary amidé®.30 (s, 1H, Ch), 8 7.25-8.15 (m, 4H, Ar-H),
5 4.63 (s, 1H, CH.

3.4 (PHE-4)N-[2-(dimethylamino)-1, 2-diiminoethyl]-2-(2-nitrbenoxy) acetamide.
(©)

l/+
-N

NH H O
HsC., N_ CH,_
° ,Nﬂﬁ( YO °©

HsC NH O
IR (KBr) cmi®: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;HY03.1 (NH-C=0), 1654 (C=0), 1215 (C-O-C),
1625(NGQ).NMR (DMSO, @):5 8.0 (s, 1H, NH-Secondary amidé3.30 (s, 1H, CH), § 6.94-8.15 (m, 4H, Ar-H),
5 4.63 (s, 1H, Ch).

3.5-(PHE-5)2-[2-(chlorophenoxy)-N-(2-(dimethylamino)-1, 2-diira ethyl] acetamide.
Cl

NH H
HsC, N CH,_
N)H( Y 0]

HiC" NH O
IR (KBr) cm: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;HY03.1 (NH-C=0), 1654 (C=0), 1215 (C-O-C),
1150(C-Cl). NMR (DMSO, g:5 8.0 (s, 1H, NH-Sec. amidey3.30 (s, 1H, Ch), 5 6.95-7.38 (m, 4H, Ar-H)5 4.63
(Sl 1H5 CH)
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3.6 (PHE-6)2-[4-(aminophenoxy)-N-(2-(dimethylamino) -1, 2-diimo ethyl] acetamide.
HN

H
HSCWNYCHZ—O@NHZ

HC NH O
IR (KBr) cm™: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;HY03.1 (NH-C=0), 1654 (C=0), 1215 (C-O-C),
1600(NH). NMR (DMSO, @):6 8.0 (s, 1H, NH-Secondary amidé3.30 (s, 1H, Ch), 6 6.66-6.74 (m, 4H, Ar-H),
84.63 (s, 1H, Ch), § 6.27 (s, 1H, NH).

3.7(PHE-7)2-[2-(aminophenoxy)-N-(2-(dimethylamino)-1, 2-divmiethyl] acetamide.
NH HoN

H
HiC. A N_ CHy—0

H3C/N)H( )

NH O

IR (KBr) cmi’: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;Hy03.1 (NH-C=0), 1654 (C=0), 1215 (C-O-C),
1600(NH).NMR (DMSO, &):5 8.0 (s, 1H, NH-Secondary amidéB.30 (s, 1H, Ch), § 6.66-6.74 (m, 4H, Ar-H),
§4.63 (s, 1H, Ch), 3 6.27 (s, 1H, Nh).

3.8 (PHE-8R-(biphenyl-4-yloxy)-N-[2-(dimethylamino)-1, 2-dim ethyl] acetamide

H,C. :
3 N/U\ﬂ/ m/

Hi«C NH O
IR (KBr) cm: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;H)703.1 (NH-C=0), 1654 (C=0), 1215 (C-O-
C).NMR (DMSO, @):5 8.0 (s, 1H, NH-Secondary amid&)3.30 (s, 1H, Ck), 8 7.05-7.68 (m, 9H, Ar-H)$ 4.63 (s,
1H, CH).

3.9 (PHE-9)2-[4-(acetylphenoxy)-N-(2-(dimethylamino) -1, 2rdiino ethyl] acetamide.

NH
BWW © 0

HC" NH ©
IR (KBr) cm™: 3340 (N-H str), 1065.27 (C-N str), 3307.58 (Ar;HY03.1 (NH-C=0), 1654 (C=0), 1215 (C-O-C).
NMR (DMSO, @):8 8.0 (s, 1H, NH-Secondary amidé)3.32 (s, 1H, Ch), 8 7.10-7.83 (m, 4H, Ar-H)$ 4.63 (s,
1H, CH), 8 2.50 (s, 1H, CH).

CONCLUSION

We have prepared nine compounds by reacting sutestiphenols in Dry Acetone. All synthesized comumtsu
were characterized by TLC, MP and Spectral analyals compounds were screened for anti-diabetic and
compounds PHE-9, PHE-5 and PHE-6 exhibited siggificanti-diabetic activity comparable or superior t
Metformin. Compounds PHE-7, PHE-4 and PHE-2 exbéiimoderate hypoglycemic activity while compounds
PHE-8, PHE-1 and PHE-3 were found to be less paigobmpared to standard and other analogue.
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