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Abstract: Alpha receptor play major role in the hypertenspocess and the inhibition ofL receptor by
alpha receptor blockers has been a common targatibfypertensive drug discovery. The present stighl
with the synthesis of novel dihydropyrimidinone (BPM) derivatives from the reaction of N-substituted
piperazine and substituted dihydropyrimidinone wesformed. To study SAR of dihydropyrimidinone
derivatives we introduced electron releasing, ebectwithdrawing substitution on phenyl ring attagh®
piperazine scaffold and also the different linkitke SO, and C=0 between phenyl and piperazine ring were
used. All compounds were found to be good to madbrgood active. Compounthy was most found to be
most active from the result of pharmacological eaabn among the all the DHPM derivatives and iswa
merely same as active as standard drug prazosuct@e activity relationships of these series @hpounds
showed that piperazine ring attached to DHPM imbtefsubstituted aromatic amine were responsibie fo
increasing binding affinity fonlA receptor. The S{bridge between phenyl ring and piperazine with tetec
releasing substituent increaseBA binding affinity. This work can be guidance flurther development of
DHPM moiety to get potentlA receptor inhibitor antihypertensive agent.

Keywords: Alphal receptor blocker, antihypertensive agernts;dtopyrimidinone, piperazine.

I ntroduction

Hypertension is one of the most serious healthlpro® of modern world with continuous rise in thentner of
patients. Various classes of antihypertensive dewgscurrently available for treating hypertensiBeduction

of the blood pressure by 5 mmHg can decreasesk®fistroke by 34%, of ischemic heart diseasel9g,2and
reduce the likelihood of dementia, heart failured amortality from cardiovascular disease. Diuretics
Adrenergic agonists, Adrenergic antagonists, Caicithannel blocker, ACE inhibitors etc are frequentl
used? Selectiveal-adreno receptor antagonists though have manyngtyes in the management of arterial
hypertension. Existence of multiplel-adreno receptor subtype hold great promise fecodery and
development of more specific and selective drugecule by targeting only onel-adreno receptor subtype at
a time and thus relative less side efféctree type ofy, adrenoreceptotiia, a1, 0ip have recently been
identified with varying tissue distributior s receptors are localized in Heart, lever and Vasmes.oa
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receptors mainly present in lower urinary tracsus. Thus the agents that inhikit, receptors ovetyg, aip
should display a better therapeutic profile, patéidy in terms of cardio vascular effects.

Dihydropyrimidone are well known for their wide g@nof bioactivities and their application in theldi of drug
research such as Adrenoceptor antagonists, caldiamnel modulator, mitotic kinesin inhibitor, Arditterial
agents, and anti-inflammatory agéntin earlier studies niguldipine (DHP containinga blocker) like
molecule SNAP5089 & SNAP5540 were developed. DHRy(ttopyridine) was further replaced by DHPM
(Dihydropyrimidinone) due to improved pKa profil8NAP6201 is a very good example of that shows good
binding affinity and excellent subtype selectivB9O fold for theals receptor, no cardiovascular effect and
good pharmacodynamic profile After the further study of these scaffolds, it swdound that
Dihydropyrimidone offers two logical site of attanant of piperidine containing side chain. The fissat N-3

of the DHPM, exemplified by A, and compounds camitey this general structure have been extensively
documented as selectivda antagonists. The success of this modificatiggests that the exact structure of
the central heterocycle is not critical and that tther mode of attachment of the piperidine coirigi side
chain via amide bond formation of the DHP C-5 cagthate might also provide potent and selective
compound$

This line of reasoning led to the preparation oflich was found to have Ki values of 2.9, 537, 46di3 nM

vs. theala, a 1b, anda 1d receptors. The diverse types of biological véteds associated with dihydro
pyrimidone derivatives and their interesting cheémigrompted us to synthesize novel dihydro pyriomie
derivatives as selectivel, receptor blocker.

Experimental
Materials and M ethods:

All the chemicals of synthetic grade procured fr8M fine chemicals, Baroda, India. Melting pointstioé
synthesized compounds were determined in openlaag@d using Veego Melting Point apparatus, Model
VMP-D (Veego India Ltd, Mumbai, India) and are urreated. Infrared spectra were recorded using Kbr
pellets on SHIMADZU — FT — IR 8400S instrument. Mapectra were recorded on Perkin-Elmer LC-MS PE
Sciex API/65 spectrophotometer. THe-NMR spectra were recorded on Brucker Avance- 300(MHz)
model spectrophotometer in CRQGind DMSO as solvent and TMSi as internal standdétd 'H resonant
frequency of 300MHz.The chemical shift were meaduned ppm downfield from internal standard (TMSI) at
0=0.The TLC was performed on alumina silica gel 66, fMerck). The elemental analysis was done on
Elementar Vario EL Ill Carlo Erba 1108 and was iglivaccordance with structures assigned to the ooinmgs.

All compounds gave C, H and N analysis with in £0.4f the theoretical values.

Chemistry:

The present synthetic strategy begins with thel®gis of chlorethyl acetoacetate (3) which wash®ssized by
reacting ethyl acetoacetate(1) with 1-chloro eth@o using toluene as solvéntThe synthesis of
dihydropyrimidone ring (5) was done by biginellaotion in which Chloroethyl acetoacetate (3) redaetith
urea and p-nitro benzaldehyde (4) with the helgatflyst boric acid, using glacial acetic acid alvent.
Finally Synthesized dihydropyrimidone ring condaehgéth n-substituted piperazine (6) or substitutedine
with help of N, N-dimethyl formamide to give nowtihydropyrimidone derivatives (7a-g) and (8a,bhésue-
1).

General procedurefor the preparation of compounds:
Preparation of 2-chloroethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate

A solution of the p-nitro benzaldehyde (3mmol),3idicarbonyl compound (3mmol), urea (3.6 mmol), and
HsBO; (0.6 mMol), in glacial acetic acid (10 ml) is hegtat 108C, while stirring for 3 hr. The solid was
separated after pouring reaction mixture at roamptrature in to 500 ml ice water. The products Nesed

by vacuum filter washed with Methanol solvent.
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Fig. 1. Lead molecules having 1,2,3,4 tetrahydropyrimidinone scaffold as a1, receptor blockers

General method for synthesis of final products (7a-7g, 8a, 8b))

Equimolar quantity of N-substituted piperazine abstituted aniline in DMF (25 ml) refluxed with 2-
chloroethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-1, 2, 4-tetrahydropyrimidine-5-carboxylate for 3-5hadtout
110-130°C.The reaction mixture was cooled at roemperature and poured into 500 ml ice-cold water.
Precipitates then obtained were filtered and prdifty washing with water and methanol and dried.

2-(4-benzoyl piperazine-1-yl) ethyl6-methyl-4-(4-nitrophenyl) -2-oxo-1, 2, 3, 4-tetrahydropyrimidine-5-
carboxylate (7a)

reddish yellow product: yield 71%; m.p.221-223°®; (KBr,v cm?) : 1629 (-C=0), 1490 (N-O asymmetric
stretch), 1575 (C-N Stretch), 3142 (C-H Stret¢hlNMR(300 MHz, 3 ppm, DMSO0):8.22-8.25(d,1H,-NH),
7.51-8.20(m,9H,Ar-H), 2.52-3.43(t,8H,piperazine}.$6.48(s,1H,-NH), 3.5-4.42(t,4H,-GH 2.27-2.34(s,3H,-

CHs),and MS: m/z 494.26(M+1).

2-(4-(4-methoxy phenyl) piperazine-1-yl) ethyl6-methyl-4-(4-nitrophenyl)-2-oxo-1,2 3,4-tetrahydro
pyrimidine-5-carboxylate (7b)

reddish yellow product: yield 74%; m.p. 113-115R;(KBr,v cmi?) : 1629 (-C=0), 1490 (N-O asymmetric
stretch), 1575 (C-N Stretch), 3142 (C-H Stretch)((&-O Stretch)*H-NMR(300 MHz,5 ppm, DMSO):8.22-
8.25(m,1H,-NH),6.65-8.20(d,8H, Ar-H), 6.43-6.48¢8,ANH), 3.5-4.42(t,4H,-CH, 3.79-3.84(s,3H,0-C}),
2.52-3.43(t,8H,piperazine), 2.27-2.34(s,3H,£&hd MS: m/z 496.38 (M+1).

2-(4-m-tolyl pi perazine-1-yl)ethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-12,3,4-tetrahydropyrimidine-5-carboxyl ate
(7c)

yellowish orange product: yield 80%; m.p 160-163MKBr,v cm) : 1629 (-C=0), 1490(N-O asymmetric
stretch), 1575 (C-N Stretch), 3142 (C-H Stret¢tlNMR(300 MHz, 3 ppm, DMSO0):8.22-8.25(d,1H,-NH),
6.47-8.20(m,8H, Ar-H), 6.43-6.48(s,1H,-NH), 2.942(t,4H,-CH), 2.52-3.43(t,8H,piperazine), 2.13-
2.27(s,6H,-CH),and MS: m/z 480.02 (M+1).

2-(4-o-tolylpiperazin-1-yl)ethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxyl ate
(7d)

Yellowish orange: yield 74%; m.p 194-198°C; IR(KBgmi?) : 1629 (-C=0), 1490 (N-O asymmetric stretch),
1575 (C-N Stretch), 3142 (C-H Stretch}:NMR(300 MHz, & ppm, DMSO0):8.22-8.25(d,1H,-NH),6.58-
8.20(m,8H, Ar-H), 6.43-6.48(s,1H,-NH), 2.97-4.42H,-CH,), 2.52-3.43(t,8H,piperazine), 2.13-2.27(s,6H,-
CHy),and MS: m/z 480.02 (M+1).
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Scheme: 1 Synthesis of 1,2,3,4 tetrahydropyrimidinone derivatives

2-(4-(4-fluorophenyl) piperazine-1-yl) ethyl6-methyl-4-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydropyrimidine-5-
carboxylate (7€)

Yellowish white product:yield 70.39%; m.p 142-1469R(KBr,v cmi') : 1629 (-C=0), 1490 (N-O asymmetric
stretch), 1575 (C-N Stretch), 3142 (C-H StretcH3(85CI Stretch)*H-NMR(300 MHz,5 ppm, DMSO):8.22-
8.25(d,1H,-NH),6.7-8.20(m,8H, Ar-H), 6.43-6.48(s,ANH), 2.97-4.42(t,4H,-Ch), 2.52-3.43(t,8H,piperazine),
2.27-2.34(s,3H,-Ck), and MS: m/z 484.23(M+1).

2-(4-(2, 4-dinitrophenyl)piperazine-1-yl)ethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydro pyrimidine
-5-carboxylate (7f)

Yellow product: yield 78%; m.p 236-238°C; IR(KBrcm?) : 1490 (N-O asymmetric stretch), 1575 (C-N
Stretch), 1629 (-C=0), 3142 (C-H Stretchi-NMR(300 MHz, 5 ppm, DMS0):8.22-8.25(d,1H,-NH),7.25-
8.20(m,7H, Ar-H), 6.43-6.48(s,1H,-NH), 2.97-4.42H,-CH,), 2.52-3.43(t,8H,piperazine), 2.27-2.34(s,3H,-
CHs), and MS: m/z 556.17(M+1).

2-(4-(4-Acetamidophenyl sulfonyl)pi perazne-1-yl)ethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydro
pyrimidine-5-carboxylate (79)

Yellow product: yield 69%; m.p 183-188°C; IR(KBrem') :1339(-SGNH), 1490 (N-O asymmetric stretch),
1575 (C-N Stretch), 1629 (-C=0), 3142 (C-H Stre®B}5(N-H Stretch);'H-NMR(300 MHz, § ppm,
DMSO0):8.67-8.71(s,1H,-NHCO), 8.22-8.25(d,1H,-NH}¥-8.20 (m,8H, Ar-H),6.36-6.41(s,1H,-NH), 2.97-
4.42(t,4H,-CH), 2.52-3.43(t,8H,piperazine), 2.06-2.34(s,6H,:Lldnd MS: m/z 571.26(M+1).
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2-(3-(Trifluromethyl) phenyl amino) ethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-1, 2, 3, 4-tetrahydropyrimidine-
5-carboxylate (8a)

Reddish yellow productyield 65.23%; m.p 213-2179Q(KBr,v cm?) : 863(C-Cl Stretch), 1490 (N-O
asymmetric stretch), 1629 (-C=0), 3142 (C-H Stret@815(N-H Stretch);*H-NMR(300 MHz, § ppm,

DMSO): 8.22-8.25(d,1H,-NH),6.46-8.20(m,8H, Ar-H}%6:6.46(s,1H,-NH),3.57-4.55(t,4H,-G}3.35-3.39

(s,1H,-NH) ,2.27-2.34(s,6H,-G} and MS: m/z 465.34(M+1).

2-(4-(hydroxy)phenylamino)ethyl 6-methyl-4-(4-nitrophenyl)-2-oxo-1,2,3,4-tetrahydr opyrimidine-5-
carboxylate(8b)

Greenish black product: yield 68.37%; m.p 189-194REKBr,v cri') : 1490 (N-O asymmetric stretch), 1629
(-C=0), 3142 (C-H Stretch), 3315(N-H Stretch), 2@3-H Stretch);'H-NMR(300 MHz, 3 ppm, DMSO):
8.22-8.25(d,1H,-NH),6.60-8.20(m,8H, Ar-H),6.34-6@aH,-NH), 3.57-4.55(t,4H,-CH14.03-4.09(s,1H,-OH),
2.66-2.72(s,1H,-NH),2.27-2.34(s,6H,-gHand MS: m/z 413.28 (M+1).

Phar macology:

All the synthesized compounds (7a-b, 8a, 8b) wereesied for their antihypertensive activity on \escens

of Wistar rat. The study performed and approvednsyitutional animal ethical committee of Shree Satel
College of Pharmaceutical Education & Research. tAdl rats were maintained in essential condition of
controlled temperature and humidity. The test commgs were prepared of different concentrations gusin
DMSO. The pA value defined as the negative logarithm to the lifsof the molar concentration of antagonist
that makes it necessary to double the concentraifoagonist needed to elicit the original sub maalim
response. And the term half maximal effective cotregion (EG) refers to the concentration of a drug, which
induces a response halfway between the baselinmaxrisnum after some specified exposure time.
Antihypertensive activity >

Wistar rat vasdeferens isolated after sacrificiggcervical dislocation. It was cleaned and made frem the
surrounding fat and connective tissues. The Vasrdete of 20 mm length and 3 mm width was moumnted i
organ bath (10ml) containing the Krebs henselditeband pH 7.4 (maintained at the steady pH byckimg
every hour). The solution was continuously aeratgith carbogen (95% ©Oand 5% C@Q) at 37°C. The
temperature of solutions was maintained at 37¢¢htl end of the experiment with the help of heataced in
the organ bath by washing with KHS buffer at eva@ minutes. After one hour of equilibration, the
preparation was challenged with 80 mM KCI untillatpe was achieved by two equipotent response. Whss
done to check viability of the tissue. The 15 mirmgaps should be kept in between each respondeasi tan
come to its maximum resting state. Phenylephring tvan added in the range of concentrations irgarobath
containing Krebs Henseleit solution until resporesched a platue in contraction. Dose response ¢a6/M)

of Phenylephrine was constructed in control animailsthe presence of different concentration of
Phenylephrine. The concentration response cunihefiylephrine (1tM) were also recorded in presence of
prazosin and synthesized compounds. The changles contraction were recorded on the physiograph.

Data Analysis:

The EGo(potency of antagonist) value was estimated in @adiiidual concentration-response curve using the
Boltzmann equation fit and converted to negatiggatdhm value (pb.

pD2= -log (EG)

Estimated pAvalue were calculated according to the equation,

pA; = -Log [B] + Log [(A)/ (A1) — 1]

Where, Log [B] = Molar concentration of antagon{gt;) = EG, of agonist in the presence of antagonist) (A
= EG;, of agonist in the absent of antagonist
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Table: 1 Physical and elemental data of the synthesized 1,2,3,4 tetrahydr opyrimidinone derivatives

R N/—\N i Ar H i
— ~ B NG N
_/ (o) | /IK! 0" M
” O N (@]
(7a-9) (8a-b)
1 0]
Sr. R Yield? M.PP Mol. Formula/ Elegé?/r;gg/ns&s) (%)
No (%) c) Mol Wit = o N
o CoiHoN=O 6022 531 1456
I ) 25i1271N506
a ——) 7089 221-223 493 6014 515 14.48
CatHooN=Og 60.15 523 1454
b Ooc“a 72.52 113-115 495 5096 519  14.46
CZSHZQNSOS
6258 6.02  14.60
7c @ 80.12 160-163 479
- 62.49 598 1452
CZSHZQNSOS
6258 6.02  14.60
7d @ 74.92 194-198 479
e 62.47 597 1453
CZ4H26FN505
e < ) 7039  142-146 483 Sose ey
%/ )—No, ] CaaHeN7Os 51.22 437 17.24
it o 7882  236-238 555 5119 428  17.19
0
| CoeH3oN:O;S 5469 5.27 14.67
79 ﬁ{ )Mok, 69.26 183-188 R o468 510 1462
0
8a 65.23 213-217 GHooNaFOs 5431 412 12.06
464 5425 407 12.10
CF3
8b 68.37 189-194 GH20NO% 5825 4.89  13.59
412 58.12 475  13.48

OH

?|solated yields, ° Melting point were uncorrected

Table: 2 a1, receptor binding affinity of 1,2,3,4 tetrahydropyrimidinone derivatives

Compound no Et- pA;
7a 5.25*10" 7.83
7b 9.54*10" 7.96
7c 2.18*10" 7.90
7d 7.76*10" 7.80
7e 7.29%10° 7.63
7f 4.46*10" 7.84
79 4.89*10 8.01
8a 1.25*10 6.87
8b 9.12*10™ 7.61
Prazosin (std) 0.64*1 8.38
Terazosin (std) 0.56*18 9.52

* ECso = Effective Concentration
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Result and Discussion

Selectiveal-antagonists specificallyl, which have been used to treat hypretensidn.adrenergic receptor
antagonists belongs to different class such asagaiime, dihydropyridine, dihydropyrimidinone, kewazine
and related compounds. Dihydropyrimidone have dnth® most thoroughly studied classes of compounds
with selective affinity forala-antagonists, So the dihydropyrimidone is anaetitre lead showing good
pharmacokinetic properties also.

Nine compounds were synthesized by a general puoeezhown in scheme for anti hypertensive agernits. A
the compounds synthesized were insoluble in watdr taghly soluble in solvents like dimethylformamijd
dimethylsulfoxide, and insoluble in benzene, n-mexapetroleum ether and cyclohexane. The synttaksize
compounds were partially soluble in ethyl acetate.

Out of synthesized nine 1,2,3,4 tetrahydropyrinodi@ derivatives, In which compounds, In 7(a) weoidticed
C=0 bridge between piperazine and phenyl ring, aamgd 7(b), 7(c), 7(d) were substituted with elettro
releasing group containing phenyl ring attachegiperazine ring. Compound 7(e) and 7(f) was sulistk
with electron withdrawing group containing phenylg attached to piperazine ring. In compound 7(@ S
Bridge between piperazine and phenyl ring and plsenyl ring substituted at para position by NHCQCH
group (electron releasing group) was introducedd for understanding the role of piperazine we iticed
substituted aniline instead of substituted pipe@zn compound 8(a) and 8(b). &£@nd pA value for the
antihypertensive studies of the compounds (7a-@;b® and the standard are shown in Table 2. The
antihypertensive activity of the entire compountisveed good potencies which are comparable to stdnda
drug prazosin. Synthesized compounds (7a), (7b), (7d), (7f) and (7g) showed good activity withpsalue
ranging from 7.8-8.01. Particularly compound (4@)), and (7c) showed very good activity rangin@al87.9.
And compound (7a), (7d), (7f), showed moderateviigtiranging 7.8-7.84. While compound (7e) showed
comparatively less activity 7.63. In the case distiluted primary aromatic amine in place of pigéera ring
like 8a and 8b both showed low activities 6.87 @rll, respectively. Compound 7g was found to haalg
als receptor blocking activity. In general, $Bridge between piperazine and phenyl ring causepionally
increase in antihypertensive activity. And also marize that compound with electron releasing grgape
good antihypertensive activity. While compoundshwéectron withdrawing group showed moderate to low
antihypertensive activity. And In the case of coonpeb 8(a) and 8(b), activity of these compound riacbthat
piperazine ring might be involved in binding withetal, adrenergic receptor for antihypertensive activity.
Finally 1,2,3,4 tetrahydropyrimidinone, 2-carbosxglacaffold substituted with piperazine and, ®@dge at &
position bearing electron releasing group are ssggdo be important pharmacophore for the alphaedeptor
blocker for anti hypertensive therapy.

Conclusion

In conclusion, a series of 1,2,3,4 tetrahydropydimone derivative was synthesized and evaluatedhieir
antihypertensive activity. All the compounds weoerfd to be moderate to good active. Compounds7{{),
and 7(g) showed very good activity. The compoung) Was found to be similar activity as standardgdru
prazosin. Piperazine ring containing compound sliobetter activity than substituted primary aromaing
containing compound (8a, 8b). Fet, receptor blocking activity piperazine ring is nesa&ry along with SO
Bridge between piperazine and phenyl ring with tetecreleasing groups. In future electron releagimup
containing phenyl ring attached with piperazinehwielp of SQ bridge containing derivatives could be new
pharmacophore farl, adrenergic receptor blocking agents.
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