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Abstract

Various evidences suggest that common health problem of modern society, viz. diabetes mellitus,
obesity, cardiovascular diseases etc. The prevalence of diabetes mellitus in majority increases with age
and obesity; over 20 % adults (= 60 years or older) have diabetes. Synthesis of starting materials by
Noevenagel Condensation then A reaction mixture of different benzylidine propanednitriles 1a-d (10
mmol), alkylisothiourea salts (11.00 mmol) and sodium acetate anhydrous (2.50 g, 24.40 mmol) in
pyridine (50 ml) was refluxed for 3 hrs, and crystallized from ethanol give compound 2a-d. then 2-
Methylthiopyrimidines 2a-d (5.0 mmol) was heated under reflux overnight with 5 mL of the
appropriate amine (2-phenylethylamine or cyclohexylamine, and crystallized from appropriate
solvent give compound 3a-d. synthesized derivatives characterized by IR, NMR and Mass
spectrophotometry and evaluated for anti-diabetic activity.
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INTRODUCTION:

associated with intake of energy-rich food combined with
decreased level of physical activity!.

A great deal of human health is affected by consumption of

high-calorie diet and luxurious life style. Various evidences
suggest that common health problem of modern society, viz.
diabetes mellitus, obesity, cardiovascular diseases etc., are

Recently, the World Health Organization (WHO) reported
approximately 135 million people of the total world
population to be affected by diabetes mellitus. The number has
been predicted to rise up to 300 million by the year 20252
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Fig. 1: Total world population to be affected by diabetes mellitus
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The prevalence of diabetes mellitus in majority increases with
age and obesity; over 20 % adults (= 60 years or older) have
diabetes. At present more than 1 billion people are reportedly
overweight; about 300 million people can be classified as
obese3 4.

Thus, diabetes mellitus can be a debilitating metabolic disorder
that cumulates in a range of progressive secondary
complications (discussed in following chapters). Time has now
arrived for the sections of society concerned with the health
and welfare to take some gigantic steps for curbing the
widespread of this disorder so as to have a society with more
percentage of people leading a better life. Diabetes mellitus
was recognized as early as 1500 BC by Egypt physicians, who
described it as a disease associated with the passage of much
urines.

The word diabetes (Greek word for siphon) was coined by
Greek physician Aretaeus, the Cappadocian, around 2 AD.
Aretaeus noticed that patient with diabetes suffer from
siphoning of structural components form body into urine -
although it was known from centuries that urine of patient
with diabetes was sweet, it was not until 1674 that a physician
named Wills coined the term diabetes mellitus (latter from the
Greek word Honey)5. Diabetes mellitus is a chronic disorder
characterized by hyperglycaemia resulting due to irregularity
in metabolism of carbohydrates, proteins and fats, -an
ultimate consequence of complete/relative insufficiency of
insulin secretion or insulin action.

The nomenclature of pyrimidines is straightforward. However,
like other heterocyclics, tautomeric hydroxyl groups yield
complications since they exist primarily in the cyclic amide
form. For example, 2-hydroxypyrimidine is more properly
named 2-pyrimidone [structures]. A partial list of trivial
names of various pyrimidines exists.6
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Physical properties are shown in the data box. A more
extensive discussion, including spectra, can be found in
Brown et al.”.®

According to literature review I Concluded that following
requirement must be in structure for their anti-diabetic
activity. Pyrimidine moiety, electrophilic amino group at
4thposition of pyrimidine nucleus, substituted ethylamino
group with phenyl ring at position 2nd of pyrimidine ring, The
presence of nitrile group at position 5thresponsible for desired
activity Substituted halogen or alkyl aromatic ring at position
6th responsible for their desired activity.

MATERIALS AND METHODS:
Chemical and reagents:
» Chemical and reagents

All chemicals were provided from our college. All solvents
were redistilled before wuse. Reactions were routinely
monitored by thin layer chromatography and spots were
visualized by exposure to iodine vapour or UV light. All the
synthesized compounds were purified by recrystallization.
Melting points were determined by using open capillary
method.

Synthetic Scheme:
R
CN CHO NC CN /K (R=SCHy)
NC i
ﬁ
\/ + Ar + H-N \NH
propanedinitrile 2
Ar
Ar
Ar NC
NC ; X
cyclohexylamine or N
XN - Y/ Xy +

| /)\ i

(3a-d)
R= NH.c.hex, NH-CH ,CH,Ph

2-phenylethylamine

(2a-d) R =SCH,

Ar = 4-fluroC gH,, 4-NH,CgH,, 4-BrCgH,, 4-OHCgH,,
i = ethanol, piperidine,heat
ii = pyridine, sodium acetate, reflux

iii = reflux
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Synthetic Procedure:
Synthesis of starting material:

The (1 equiv.) substituted aldehyde, (2 equiv.) propandinitrile
were dissolved into Pipridine (4 equiv.) was added into the
mixture also at 0°C. The resulting mixture was stirred for 12
hours at room temperature. The resulting mixture was
filtered; the filtrate was diluted with ethanol and washed with
brinel0-13, The organic layer was dried and concentrated. The
resulting residue was purified by silica gel column

General procedure for 4-amino-6-aryl (4-substituted)-2-
(methylsulfanyl) pyrimidine-5-carbonitrile (2a-d)

A reaction mixture of different benzylidine propanednitriles
la-d (10 mmol), salkylisothiourea salts (11.00 mmol) and

Ar
NC XN cyclohexylamine
| + or
2-phenylethylamine
H,N N/)\
R
(2a-d)
R= SCH3

Anti-diabetic activity:

Albino wistar male rats, weighing 180 - 250 g, were used for
testing the anti-diabetic ability of synthesized compounds in
comparison with standards -Rosiglitazone and Pioglitazone-
using experimental animal models of diabetes mellitus. These
were maintain at normal conditions of temperature (20-30 °C)
and humidity (40-60 %), and were fed with standard diet
twice a day. The blood glucose level was determined by using
equipment Microplate Reader.

Induction of Type 2 diabetes:

Two groups of female rats were allowed breeding. One group
was treated with alcohol (36 % body weight) during
pregnancy for 18 days, and the other were similarly treated
during nursing the pups for the same period. Both groups of
pups were allowed growing separately till they attained age of
16 weeks. Subsequently, blood from each off spring was
withdrawn and subject to OGTT>8. The results are displayed in
observation table given below.

Group I Control, Group II alcohol treatment during pregnancy,
Group III  alcohol treatment during nursing, the standards

Table 1: Oral Glucose Tolerance Test
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sodium acetate anhydrous (2.50 g, 24.40 mmol) in pyridine
(50 ml) was refluxed for 3 hrs. The reaction mixture was
poured into water, acidified with dilute hydrochloric acid!4.
The formed precipitate was filtered and crystallized from
ethanol give compound 2a-d.

General procedure for 4-amino-2- (2-phenylethyl)amino)-
6-(4-substitute dphenyl)pyrimidine-5-carbonitrile (3a-d)

2-Methylthiopyrimidines 2a-d (5.0 mmol) was heated under
reflux overnight with 5 mL of the appropriate amine (2-
phenylethylamine or cyclohexylamine). The reaction mixture
was cooled, diluted with water and acidified with dilute
hydrochloric acid!5. The formed precipitate was filtered and
crystallized from appropriate solvent give compound 3a-d.
Sovent system: DMSO: Water (5:5)

Ar
NC
Reflux XN
- |
P
(3a-d)

R= NH-CH,CH,Ph

and test compounds were suspended in 1 % CMC to get
suspensions of appropriate concentrations. The experimental
animals were divided into following groups of 6 rats each.
Group I (control): receiving 1 % CMC. Group II (std. 1):
receiving Rosiglitazone (10 mg/Kg. Group III (std. 2) receiving
Pioglitazone!6 (10mg/Kg) Group IV receiving 3a (10 mg/Kg)
Group V receiving 3b (20 mg/Kg).Group VI receiving 3c (10
mg/Kg) Group VII: receiving 3d (10 mg/Kg).

Oral Glucose Tolerance Test:

Overnight fasted rats were anesthetized using anesthetic
ether. Blood was withdrawn, from the retro orbital plexus
situated in the eye-cavity of animals, twice at an interval of 30
min. After further 30 min, a glucose load (aqueous 50 %
Dextrose) was orally fed to the animals corresponding to 2
g/Kg body weight. Blood was further withdrawn for
subsequent 2 h, at an interval of 30 min7-18, The blood was
subjected to centrifugation (2400 rpm, 10 min), serum
separate and transfer to 96-well micro-titer plate, containing
appropriate reagents, (as given below), and incubated for 10
min at 37 °C. The absorbance of the solutions was read at
particular nm17-18

Solution Blank Standard Test
Glucose Reagent 1.0 mL 1.0 mL 1.0 mL
Standard -- 10 pL --
Sample -- -- 10 ul
Distilled Water 10 ul -- --
The blood glucose levels present in the serum samples were Absorbance of blank . The observe blood-glucose levels

calculate using the formula

Glucose (mg/dL) = (Ar - As)/ (As - Ag) X 100 Where, Ar =
Absorbance of test As= Absorbance of standard, Ag =

ISSN: 2394-8973

show in following table were express as mean * S.E.M. The
obtain data was analyzed statistically by applying one-way
ANOVA and post hoc Dunnet test, with p< 0.05 consider as
significant.
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RESULT AND DISCUSSION:
Table 2: Data for Analysis of synthesize compound
S. No. Compound % yield Rf value Mol. formula
1 1a 73.64 0.65 C10HsFN2
2 1b 61.27 0.71 C10H7N3
3 1c 89.33 0.69 C10HsBrN2
4 1d 71.01 0.81 Ci0HsNz0
5 2a 63.03 0.78 C12H9FN4S
6 2b 77.62 0.51 C12H11NsS
7 2¢ 59.11 0.56 C12H9BrN4S
8 2d 65.23 0.67 C12H10N40S
9 3a 82.53 091 C19H16FNs
10 3b 87.02 0.84 C19H18Ne
11 3c 72.17 0.87 C19H16BrNs
12 3d 57.11 0.70 C19H17N5 0
Table 3: Spectral Characteristics of synthesized compounds
Compound code | IR Mass 1H-NMR
(cm1) (m/e) 8 value (ppm)
Ar-C-H- 3001.34, 2949.26, 2918.40 Ar-CH, 4H,m, §
NHz- 3492.95 6.479-6.973
NH- 3575.89 Ar-CH, 5H, m, §
CN- 1466.66 333.3 m+ peak 7.027-7.884

CHz- 3051.49, 3026.41
C=N-1211.34,1384.94

257.1 base peak

NHz- 2H, s, § 5.109
CHz-2H,t,8 3.600-3.657

3a C=C-1624.12 CHz-2H, d, 6 2.300- 2.704
C-F-675.11 NH- 1H, t, § 2.049-2.250
Ar-C-H- 2953.12 Ar-CH, 4H, m, 6
2922.25 stretch 6.720-7.759
NH2- 3481.63, Ar-CH, 5H, m, 6
3355.18 stretch 7.826-8.929
3b NH- 3365.90 stretch 330.1 M+ Peak NHz- 2H, s, 6 3.641
CN- 1456.30 stretch 253.1 base peak CHz-2H,t,6 2.851-3.110
CHz- 2866.32 stretch CHz2-2H, d, 6 2.247-2.332
C=N- 1166.97 stretch NH- 1H,t, § 3.127-3.337
C=C- 1674.39 stretch NH: - 2H, s, 6 9.742
NH- 3422.25 Ar-CH, 4H, m, § 7.026-7.511
NHz- 3340.03, 3126.71 Ar-CH, 5H, m, §
CN-1512.24 7.535-7.8174
C=N- 1435.09 395.2 M+1 Peak NHz- 2H, s, § 5.398
CH2- 2922.25, 2953.12,3032.20 318.1 Base peak CHz-2H, t, 6 3.865-3.739
3c C-Br- 837.13 CHz-2H, d, § 2.777-2.865
Ar- C-H- 2781.44, 2810.38 Br- OH, s, 6§ 3.127
C=C- 1668.48
NH- 3126.71 Ar-CH, 4H, m, §
CN-1512.24 6.713-7.262
C=N- 1365.65,1313.57 Ar-CH, 5H, m, §
CHz- 3032.20, 3057.27 331.0 M+ Peak 7.296-8.664
3d C-OH- 3538.29 235.5 base peak NHz- 2H, s, 6 3.648
Ar- C-H- 2920.32,2953.12 CHz-2H, t, 6 3.645-3.693
C=C- 1579.75 CHz-2H, d, 6§ 2.778-2.815

NH- 1H, t, 6 3.601
OH-1H,s,6 3.758
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Screening for anti-diabetic activity of pyrimidine
derivatives:

The popular experimental models -Alloxan-induced diabetes
and Streptozotocin-induced diabetes- however, could not be
used because in these models the induced diabetes is due to
destruction of B-cells of islet of Langerhans in pancrease,
therefore reducing the levels of circulating insulin leading to
hyperglycemia. On the contrary, the synthesized compounds
were to be tested against Type 2 diabetes. Moreover, attempts
to induce Type 2 diabetes in rats- dosing females with alcohol
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(36 % of body weight) during pregnancy and also during
nursing- failed to induce the disorder in the off-springs, as was
conclusive from the results of OGTT which was carried out
when the animals were 16-weeks old. Hence, it became
imperative to rely only on the results of OGTT carried on blood
of normal animals. Based on the pharmacological studies
carried out in our laboratory, ie. OGTT, it can roughly be
inferred that compound 3d effectively lowers the elevated
blood-glucose levels; the effects shown is near to the effect
exerted by the Pioglitazone and Rosiglitazone (seen below).

Oral glucose tolarance test

120
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=g G|ucose
80 o o

V4

— e=fli== 0S|
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Figure 2: Oral glucose tolerance test

CONCULSION:

On the contrary, the synthesized compounds were supposed
to be tested against Type 2 diabetes; the anti-hyperglycemic
ability of synthesized compounds was envisaged to be
established by their ability to increase sensitivity of peripheral
tissues to circulating insulin in the animals. Hence, it was
thought worth to validate and use a reported ethanol-induced
diabetic model in rats, which would definitely examine the
anti-hyperglycemic activity of the synthesized compounds,
and also their anti-diabetic potential, especially for treating
Type 2 diabetes. Based on the pharmacological studies carried
out in our laboratory, i.e. OGTT, it can roughly be inferred that
compound 3d effectively lowers the elevated blood-glucose
levels; the effects shown is near to the effect exerted by the
Pioglitazone and Rosiglitazone.
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