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ABSTRACT

In this work, we studied the in vivo pharmacological effects of the new derivatives related to fused [6-5-6] system,
pyrimido-benzimidazole and compared with those of tolazoline. In anaesthetized normotensive dogs, both 6d and
tolazoline (10° mmole/kg, iv) caused a pronounced fall in mean blood pressure as hypotensive agents. Upon
investigating the antihypertensive activity of 6d, it markedly inhibited the hypertensive effect of noradrenaline. The
required new pyrimido [l,2-a] benzimidazole derivatives were synthesized from precursors 1-3. Compounds 1-3
intern obtained from condensing 2-aminobenzimidazole with beta-diketones which were then condensed with the
appropriate aldehyde 4a-f to produce three series. 5a-f, 6a-f and 7a-f. The products are obtained in moderate
yields and are in trans [ E] -configuration. The structure of the synthesized derivatives has been characterized by
elemental microanalysis (CHN), IR and NMR Spectroscopy, as well as physicochemical properties. The geometry of
the alkene resulted from condensation was verified by IR. In conclusion: Pyrimido-benzimidazole scaffold is a
good target for further search for antihypertensive agents.

Keywords. Hypotensive activity, Anaesthetized-normotensivgsjdPyrimido-benzimidazoles, Regioselectivity, E-
Configuration.

INTRODUCTION

The antihypertensive activity of guanidine congenea structural feature recognized and optimized tifeir
neuronal receptor binding in several drugs. Thedibim was generally enhanced by the hydrophobic ring
attachments [1]. For revealing such activity, itswerelevant to devote this to the synthesis ofirpigo [1,2-a]
benzimidazole ring system which was recognizediterdture since 1937 [2]. Several biological atidd were
reported such as antimicrobial [3- 5], antivira), [@ntiulcer [7], analgesic and antinflammatory, [8&ntral nervous
system active agents [9,10], antioxidants [11,a2}vell as antihypertensive [13] activities. Repaitso were about
pyrimido-benzimidazoles as potential antineoplasatients [14-17]. In this report we describe thetlsgsis and

assessement of the antihypertensive and hypoteesieets of a series of 4-substituted-ethenyl-2-pgyimido
[1,2-a] benzimidazoles
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As a starting point for the synthesis, these déxiga were designed for pringing about the follogvistructural
modifications: a)-increasing the general lipophiticaracter of the parent molecule by insersion slibstituted
ethenyl (vinylene) function at the expense of thmethyl group. b)-Augmenting the structural reqoiests found
in tolazoline. c)-Ensuring possible electronic mtgions by different substituents in the 2-arydug. d)-Exploring
the effect of isosteric replacement of the pherfiyi-gun)substitutedphenyl-ethenyl group with fuayld thienyl ring
structures on the hypotensive activity, if any.

RESULTSAND DISCUSSION

Chemistry:

The substituted benzoylacetones required for #sgarch were prepared under the conditions of élaisaction
[18-21]. Equimolar amounts of 2-aminobenzimidazahe the appropriate benzoylacetone derivativeheaged at
150-170°C for 5 hr. [13]. The use of unsymmetrical betaadimnyl compounds in such annelation reactionsioan,
theory, lead to two possible products, though actice one isomer is often formed largely in prefiee to the other
[2b]. In this context, thermal fusion of 2-aminokanidazole with benzoyl-acetone offered regiosélety 2-aryl-
4-methyl-pyrimidobenzimidazole [13] S¢heme 1). Some 2-aryl-4-methyl-pyrimido-benzimidazoles w®&er
synthesized and claimed with appreciable hypotenantivity. SAR study denoted effective operatidrboth o-
electronic parameter angsolubility parameters for this study [13].

Scheme 1: Synthetic pathway for compound la
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Scheme 2: Synthetic pathway for compounds 5a-f, 6a-f & 7a-f
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6a-f R = Cl, a (R= CgHs-); b (R'= p-CI-GHy-); ¢ (R'= p-CH;O-CHy);
d (B p-ON-CgHy); e (Ri= 2-furyl); f (R'= 2-thienyl)
7a-f R =CH, a (R= CgHs-); b (R'= p-CI-GeHy-); ¢ (R'= p-CHyO-CgHy-);
d (B p-O,N-CgHy); e (R= 2-furyl); f (R'= 2-thienyl)
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Synthesis of the target compounds was achieved doglensing 4-methyl-2-(p-substituted phenyl) pyrimid
benzimidazole with various (un)substituted-benzdoegn and thiophene carbaldehyde derivatives updeper
catalysis $cheme 2). The rate limiting step in such a reaction isoaged with generation of a carbanion from the
4-methyl group on account of its vicinity)(to the electron-deficient bridgehead nitrogenmatdhe second fast step
involves attack of the carbonyl-carbon of the ajdiEh component to give ultimately the ethylenic dative.
Comparative study with the spectra of the precucsmnpounds easily revealed the disappearance afntdtbyl
group at C-4.

For most of the synthesized ethenyl derivativesnmaunds %a-f, 6a-f, 7a-f, Tables 1-3) the assignment of the
configuration of the olefinic linkage could not established by NMR because of location of its digirathe region
of absorption of the aromatic protons. Howevemdraonfiguration of these compounds can be sugdestehe
basis of their IR spectra on account of the presefistrong absorption at 850-980 tfa2]

Phar macology:

All of the synthesized derivatives were testedtfair hypotensive effect in anaesthetized normatendogs [13,
24, 25]. The calculated weight of each compound eissolved in 3 mL of a solution [composed of (véthanol
and dimethylformamide in (3:1) ratio], then comptétto 20 mL with 50% aqueous ethanol so as to Gfidr
molar test solutions. Adult healthy male dogs (8k#j) were used as provided by the department ofnpaeology.
Urethane (ethyl carbamate, Aldrich Chemical Comp&iyA) was used as 25% solution in water. Purereafse
standard clonidine hydrochloride (Sigma Chemicain@any, USA) was used as a reference antihypereegignt
in the same molar concentration as used for thedemmpounds (10mmole/kg). The animals were injected i.v.
with a dose of 1 mL of the prepared solution per &gimal body weight (I mmole/kg). Results are recorded
directly (D) and every few minutes for a periodlohour T ables 4-8). The hypotensive activity of the individual
derivatives increases when passing from sesees through seriega-f. This finding agree with the same order
recorded for the hypotensive activity of the pareStderivatives [14]. It should be also noted that tiast active
derivative 6d); 2-p-chlorophenyl-4-(2’-(m-nitrophenyl) ethenyaimido[1,2-a] benzimidazole. It was of
comparable activity with that o tolazoline in treerse molar ratio. Another observation should be chigehat the p-
methoxyphenyl analogb¢, 6¢c and 7c) are generally characterized by lower activity,iletthe p-chloro and m-
nitro-phenyl derivatives are of higher activity.e8ffic significance of the role of the m-nitro gmfor better fitting
with relevant receptor sites was reported for aore nitro analogs with much emphasis on the rdégmemfluence
on the receptor site in contrast to the o- or psttuent [23].

MATERIALSAND METHODS

2-Aminobenzimidazole and p-(un)substituted benzmstiane derivative that required as starting mdteirathis
paper are prepared according to reported procefL@e®1]. Melting points were determined on an &let¢hermal
melting point apparatus [Stuart Scientific, UK]daare uncorrected. Precoated silica gel platesékigel 0.25 mm,
60G F254, Merk) were used for thin layer chromadpyy. Developing solvent system of chloroform/matita
(10:3) was used and the spots were detected tvidtet light; Spectroline ENF-240C/F (model CM-14)short
wavelength X = 254 nm) and/or iodine stain. All chemical yiell® unoptimized and generally represent a single
experiment. IR spectra (KBr disc) were recorded70 Shimadzu spectrometer, JapiNMR Spectra were
scanned on a Varian EM-360 L NMR spectrometer (88zZMUSA at Faculty of Pharmacy Assiut University.
Chemical shifts are expressedsivalues (ppm) relative to TMS as an internal stathdasing CDCJ as a solvent.
The microanalysis for C, H and N were performedderkin Elmer 240 elemental analyzer, and werlpeed at
the Department of Chemistry, Faculty of SciencearRtacological screening was carried out at the rtieyeat of
pharmacology, faculty of medicine, El-Minia Univigys Al-Minia, Egypt.

1. Synthesis of the beta-diketone intermediates [18-21]

Beta-diketones required for the synthesis of premngr (-3) were synthesized according to the synthetic pathwa
depicted inScheme 1 and in accordance to the previously reported ghoeein reference [18-21]. The diketones
were prepared using the Claisen condensation puoeebdly condensing acetophenone, p-methyl or p-chlor
analogue [10 mmol] and ethylacetate [10 mmol] i phesence of sodium ethoxide in dry ethanol.

2. Synthesis of precursors (1-3) [13].
When R=CH (for precursor3) the condensation was carried out by fusion ofr@aabenzimidazole (0.01 mole)
with benzoylacetone derivatives (0.01 mole) at 130°C for 5 hr. The reaction mixture was cooled, are HCI
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(25 mL, 10%). The resulting solution was carefulllashed with ether (2x10 mL), and rendered alkaliye
ammonia. Product is purified by chromatography ¢/ &3-50% [13]

3. Synthesis of 5a-f, 6a-f, 7a-f:
A mixture of the appropriate 4-methyl-2-(p-(un)stifosedphenyl) pyrimido[1,2-a] benzimidzol&-8) (5 mmole)
and the appropriate carbaldehyde (5 mmole) wasixedl in glacial acetic acid (20 mL) for 24 h. Theaction
mixture was cooled and poured into ice-cooled waltbe formed precipitate was filtered off and cajlized from
the proper solvenfl{@bles 1-3).

Table 1: The physicochemical data of 5a-f

Compd Yield o Formula Microanalysis

No. R R % m.p-C (M. Wt) Calcd | Found
_ _ CosHiNs C | 82.97| 82.30

5a H CsHs- 43 187-90 acetic acidl (347.42) H | 493 4.98
i N | 12.09 | 12.41

C | 75.49| 75.25

5 | H| pCHCH- | 78 poe200, Céglfg% H| 422 | 422
) N | 11.00 | 10.80

990-2 C | 79.55| 79.58

5c H | p-CH;O-CsHs- 56 ethanol CosH1oN3O (377.45) | H | 5.07 | 5.67
N | 11.13| 10.68

275.8 C| 7346 7277

5d H | mO;N-CeHs 76 Aqg. ethanol CioH1aN4O; (392.42) | H | 4.11 | 4.65
) N | 14.28 | 14.02

230-2 C | 78.76 | 74.90

5e H 2-furyl 37 Aqg. ethanol CoH1sN3O (337.38) | H | 4.28 | 4.21
) N | 12.45] 11.87

_ 240-2 C|7476] 7473

5f H 2-thienyl 29 Aqg. ethanol CooH1sNsS (353.44) | H | 4.28 | 3.97
) N | 11.8¢ | 11.6f

2-Phenyl-4-(2-phenylethenyl)pyrimido[1,2-a]benzimidazole; 5a: IR, cm': 3045 (Aromatic C-H stretch), 1626,
1588, 1528 (C=C, C=N stretch), 958 (-CH=CH- traesd), 775, 727, 691 (out-of-plane aromatic C-H behd
monosubstituted benzene ring).

2-Phenyl-4-(2-(p-chlor ophenyl)ethenyl)pyrimido[1,2-a]benzimidazole; 5b: *H-NMR (CDCL): c-value, ppm.:
7.30-7.70 (m, 12H, C3-H, 2H of -CH=CH-, 5H ofH, 2H of C2-H, C6-H of gH,-p-Cl, 2H of C-7H, C-8-H) and
7.50-7.80 (m, 4H, C6-H, C9-H and C3-H, C5-H qHGp-Cl), IR, cm®: 3090 (Aromatic C-H stretch), 1629, 1590,
1532 (C=C, C=N stretch), 980 (-CH=CH- trans bend).

2-Phenyl-4-(2-(p-methoxyphenyl)ethenyl)pyrimido[1,2-a]benzimidazole; 5c: IR, cm’; 3084 (Aromatic C-H
stretch), 2985 (aliphatic C-H stretch), 1632, 15851 (C=C, C=N stretch), 975 (-CH=CH- trans bend).

2-Phenyl-4-(2-(m-nitrophenyl)ethenyl)pyrimido[1,2-a]benzimidazole; 5d: IR, cm® 3115 (Aromatic C-H
stretch), 1619, 1594 (C=C, C=N stretch), 1527, 13§2,), 985 (-CH=CH- trans bend).

2-Phenyl-4-(2-(2-furyl)ethenyl)pyrimido[1,2-a]benzimidazole; 5e: IR, cm™ 3090 (Aromatic C-H stretch), 1629,
1590, 1532 (C=C, C=N stretch), 980 (-CH=CH- traasd).

2-Phenyl-4-(2-(2-thienyl)ethenyl)pyrimido[1,2-a]benzimidazole; 5f: *H-NMR (CDCl): c-value, ppm.: 7.00-7.70
(m, 11H, C3-H, 2H of -CH=CH-, 5H of &5, 2H of C-7H, C-8-H, 1H of C5-H of thienyl) and 0-8.30 (m, 4H,
C6-H, C9-H and C3-H, C4-H of thienyl).
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Table 2: The physicochemical data of 6a-f

Compd Yield o Formula Microanalysis

No. R R % m.p-C (M. Wt) Calcd | Found

C | 75.49| 75.80

6a | Cl CoHs- 52 %46;4 Cfg'gllﬁ%'g3 H| 422 | 434

: N | 11.00| 10.70

C | 69.24| 69.21

6b | Cl| pChCHs | 72 | 25590 Ca"'llg%i';“ H| 363 | 400

) N | 10.0¢ | 10.0¢

218-20 C | 72.90] 72.90

6c Cl | p-CHsO-GH,- | 55 DME | CeHisCIN:O (411.89) | H | 4.40 | 4.44

N | 10.20 | 10.34

200-2 C | 67.52| 68.08

6d Cl | mO,N-CH,- | 73 DME | CeaisCINO2 (426.86) | H | 3.54 | 3.62

N | 13.13| 12.67

237-9 C | 7107] 7141

6e cl 2-furyl 35 | athanol| C22H1CINsO (371.83) | H | 379 | 4.02

N | 11.30| 11.00

_ 296-8 C | 68.12| 68.26

6f cl 2-thienyl 40 | cihanol| C22HaCINSS (387.89) | H | 3.64 | 3.46

N | 10.83| 10.80
2-(p-Chlorophenyl)-4-(2-phenylethenyl)pyrimido[1,2-a]benzimidazole; 6a: IR, cm™

3105 (Aromatic C-H

stretch), 1620, 1592, 1532 (C=C, C=N stretch), 8@3H=CH- trans bend), 770, 691 (out-of-plane aréen&t-H

bend of monosubstituted benzene ring).

2-(p-Chlorophenyl)-4-(2-(p-chlor ophenyl)ethenyl)pyrimido[ 1,2-a]benzimidazole; 6b: IR, cm®: 3100 (Aromatic
C-H stretch), 1620, 1590, 1524 (C=C, C=N stret®80 (-CH=CH- trans bend), 770, 763, 688 (out-ofipla
aromatic C-H bend of monosubstituted benzene ring).

2-(p-Chlorophenyl)-4-(2-(2-furyl)ethenyl)pyrimido[1,2-a]benzimidazole; 6e: *H-NMR (CDCL): o-value, ppm.:
6.60 (m, 1H, C4-H, furyl), 6.75 (d, 1H, C2-H of etiyl), 7.10-8.35 (m, 12H, C1-H of ethenyl, C3-HHgp-Cl,
C3-H, C5-H of furyl, and ¢H, fused benzo.).

2-(p-Chlorophenyl)-4-(2-(2-thienyl)ethenyl)pyrimido[ 1,2-a]benzimidazole; 6f: H-NMR (CDCk): o-value,
ppm.: 7.10-8.45 (m, 14H, all protons, difficulthe differentiated).

Table 3: The physicochemical data of 7a-f

Compd Yield o Formula Microanalysi:
No. R R % m.p-C (M. Wt) Calcd | Found
C | 83.07| 83.74
255-7 CasH19N3

7a CHs CeHs- 58 . . H 5.29 5.26
Acetic acid (361.45) Nl 1163 1174

C | 75.85| 75.99

7o | CHy | p-C-CeHe | 45 Acgi':ci J 0533%8%\;3 H| 458 | 476
’ N | 10.61| 10.15

210-12 C | 79.77] 79.46

7c CH; | p-CH;0-GHs- 42 Acetic acid Ca6H21N30 (391.47) | H 5.41 5.00
N | 10.73| 10.64

270-2 C | 73.88| 73.13

7d CH; | mO;N-CgHs- 52 Acetic acid CysH1gN4O; (406.44) | H 4.46 4.04
N | 13.78 | 14.00

185-7 C | 7884 | 79.20

Te CHs 2-furyl 30 ethanol Ca3H16N30 (350.39) | H 4.60 4.40
N | 11.99| 11.80

' 215-7 C | 75.38] 75.70

f CHs; 2-thienyl 23 ethanol Ca3H16N3S (366.46) | H 4.40 4.8
N | 1146 | 11.32

2-(p-Tolyl)-4-(2-phenylethenyl)pyrimido[1,2-a]benzimidazole; 7a: *H-NMR (CDCL): c-value, ppm.: 2.40 (s, 3H,
CHy), 7.20 (s,), 7.20-8.20 (16H, C3-H, -CH=CH+Hg, CH4-p-subst., GH, of fused benzo).
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2-(p-Tolyl)-4-(2-(p-chlor ophenyl)ethenyl)pyrimido[ 1,2-a]benzimidazole; 7c: *H-NMR (CDCL): o-value, ppm.:
2.45 (s, 3H, CH), 3.90 (s, 3H. OCkJ, 7.00-8.30 (15H, C3-H, -CH=CH-, 2¥84-p-subst., H, of fused benzo).
IR, cm-1: 3095 (Aromatic C-H stretch), 2980 (§HKC-H stretch), 1648, 1612, 1587 (C=C, C=N stret&80 (-
CH=CH- trans bend).

2-(p-Tolyl)-4-(2-(2-furyl)ethenyl)pyrimido[1,2-a]benzimidazole; 7e: *H-NMR (CDCL): o-value, ppm.: 2.40 (s,
3H, CH), 6.60 (m, 1H, C4-H-furyl), 7.05-8.40 (m, 12H, €B--CH=CH-, -GHj-p-subst., C3-H & C5-H furyl,
CeH, of fused benzo.).

2-(p-Tolyl)-4-(2-(2-thienyl)ethenyl)pyrimido[1,2-a]benzimidazole; 7f: *H-NMR (CDCL): o-value, ppm.: 2.45 (s,
3H, CH), 7.10 (s, 1H, C3-H), 7.10-8.45 (m, 12H, CH=CH3-B8, C4-H, C5-H of thienyl, and 4H,s84-p-subst.,
fused benzo £H,). IR, cm* 3070 (Aromatic C-H stretch), 2965 (CH3, C-H sttt 1628, 1585, 1528 (C=C, C=N
stretch), 960 (-CH=CH- trans bend), 730 (-C-S- Hond

Phar macology

Procedure [13, 24, 25]:

1-Groups of dogs (each of 3 animals) were anaeg#tetivith an i.p. injection of urethane solutionfieTright
common carotid artery as well as the left jugulainvwas used for intravenous injection of the drugsler
investigation, while the arterial catheter was @miad to a PT 400 blood pressure transducer ardl® @mplifier
of a two channel oscillograph (MD2 Bioscience, Rak®eorge, Washington, USA). The transducer wast fir
calibrated, the animal left for a thirty minute-joek for stabilization and pretreatment (basal) meod pressure
was then measured. The calculated doses of tredtesmpounds were injected intravenously throughjalgular
vein and the blood pressure was recorded diréjlyand through 1, 3, 10, 15, 30, 45 and 60 mintdgkswing the
injection of each drug (Tables6 ). The same procedure was performed for evalnatidche effect of the reference
antihypertensive agentéble 7).

2- In an another group of dogs, the solvent systeas imjected intravenously in the same volume usefbrathe
tested compounds and the change in blood presageagorded which proved of non-significant, ifreve

3- In the third group of dogs (3 animals), norepimipe (NE) solution (4 mg of NE bitartrate in 25Q ristilled
water) was used to induce hypertension in the gate0-1.1 mL/minute. After initial elevation ofdmd pressure
(about 1 min, considered zero time, intake of NEtsun was interrupted and instead, a dose of camgdgd), 10

® mmole/kg) was injected through the same routeinRee of NE solution was then continued with reiog the
mean blood pressure through 1, 3, 10, 15, 30,rb68 minutesTable 8).
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Table 4: Hypotensive activity of compounds (5a-f)

Mean
C. T Dog 1 Dog 1 Dog 1 % Dec. +SE.
No. (min) Mean o Mean o Mean o
B.P. Dec. %Dec. B.P. Dec. %Dec. B.P. Dec. %Dec.
O - - - - - - -
D 52 | 50 25| 44 55| 539 493
3 8 | 77 1] a1 6] 69 85
10 2 | 38 1] 11 21 39 5.2
5a 15 104 2 | 19 100 4 4 102 1| 009 23
30 2 19 2 2 0 0 13
45 2 19 2 2 1] 09 03
60 6 | 58 2 2 1] 09 16 23
O - - - - - - -
D 28 | 471 38| 388 24| 44 233
3 3 | 29 9| 92 5 5 57
10 0 0 3| 204 2 2 13
5b 15 102 2 19 o8 2| 204] 0 2 2 06
30 2 19 2 | 204 2 2 06
45 3 | 29 2 | 204 2 2 0.9
60 2 1.9 2| 204 2 2 06 13
O - - - - - - -
D 42 | 429 28| 286 22| 429 38.1
3 3 | 31 3] 31 1] 12 03
10 3 | 31 2 | 204 0 0 17
5c 15 98 7 71 o8 2 | 204] %8 0 0 3
30 2 | 204 0 0 0 0 07
45 3 | 31 0 0 0 0 1
60 2 | 204 0 0 0 0 07 0.6¢
O - - - - - - -
D 30 | 306 56| 571 47| 465 247
3 4 | 41 2 122 9] 89 57
10 2 | 20/ 13 | 132 1T | 0o¢ 54
5d 15 98 2 | 204 98 1] 143] O 0 0 54
30 3 | 31 14| 143 1] 098 6.1
45 2 | 41 4] 143 2] 39 74
60 2 | 41 14| 143 5] 49 78 33
O - - - - - - -
D 56 | 491 28 | 442 54 | 482 472
3 4 | 3t 5 | 4¢ 8 | 71 51
10 2 18 3| 28 6| 54 33
Se 15 114 2 18 108 9 83| M2 6| 54 52
30 10 | 88 10| 93 71 63 8.1
45 11 | 97 9 | 83 7] 6.3 8.1
60 12 | 10f 9 | 8z 7 3 84 1z
O - - - - - - -
D 52 | 481 3| 439 41| 41 243
3 5 | 66 2 2 7 7 45
10 6 | 56 2| 41 7 5 4.9
o 15 108 8 74 98 2| 41 100 6 6 58
30 12 | 111 3 | 31 3 3 57
45 12 | 111 2| 204 3 3 54
60 2 | 111 2| 204 2 2 5 3.08

(C.No. = compound No., T. = Time, SE. = standard error, Dec. = decrease), Negative values signify an increase in blood pressure
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Table5: Hypotensive activity of compounds (6a-f)

C.No. | T.(min) Dog 1 Dog 1 Dog 1 Mean % Dec. | +SE.
T i Mean B.P.| Dec %Dec,. MeanB.P. Dec. %Dec. Mean B.Pec.| %Dec.
O - - - - - - -
D 16 | 168 90 | 882 78] 757 60.2
3 7 7.4 11 | 10¢ 5 4.c 77
10 8 8.4 10| 98 7 6.8 8.3
6a 15 9 8 8.4 102 | 18| @ 6] 58 87
30 2 4.2 5 2.9 2 3.9 45
45 2 2.1 5 4.9 3 2.9 3.3
60 3 3.2 2 1.9 1| 0097 2 0.65
O - - - - - - -
D 56 | 53¢ 61 | 602 74 | 78. 644
3 1 0.9 3 2.9 6 6.4 3.4
10 7 6.7 7 6.9 2] 128 8.8
6o 15 104 7 6.7 101 7 69 94 2] 128 838
30 8 7.7 5 4.9 13| 138 8.8
45 9 8.7 6 5¢ 14 | 14¢ 9¢€
60 6 5.¢ 7 6.c 10 | 10E 7.7 14
O - - - - - - -
D 2 | 329 69| 683 72 72 58.1
3 5 52 4 3.9 9 9 6
10 3 31 Z 3.9 5 5 2
6c 15 97 2 4.1 101 2 1¢ 100 0 0 2
3C 3 3.1 1 0. 5 5 3
45 6 6.2 3 2.9 7 7 54
60 3 31 0 0 6 6 3 17
O - - - - - - -
D 58 | 592 56| 571 58] 586 583
3 9 9.2 10 | 102 9 9.1 9E
10 11 | 112 15| 153 11 114 125
6d 15 o8 8 8.2 o8 0] 102] * 6] 162 115
30 19 | 194 21| 214 20] 202 20.3
45 22 | 225 24| 245 23] 232 23.4
60 22 | 225 24| 245 23] 232 23.4 0.89
O - - - - - - -
D 46 | 434 63| 618 12 12 39.1
3 2 41 7 7.2 19| 196 103
10 8 8.2 2 41 72| 65 65
Ge 15 o8 12 | 122 97 5 52 97 6.2 7.9 7.9
30 11 | 112 3 31 0 0 48
45 6 6.1 5 52 0 0 3.8
60 6 6.1 6 6.2 1| 103 3.8 24
O - - - - - - -
D 46 | 434 63| 618 12 12 39.1
3 20 | 189 13| 128 2 2 11.2
10 6 56 3 2.9 2 2 4.2
ef 15 106 8 75 102 1] oog] 1™ 5 5 7.2
30 6 56 2 19 2 2 3.2
45 6 56 1| 0098 2 2 2.9
60 6 56 1| 0098 2 2 2.9 14

(C.No. = compound No., T. = Time, SE. = standard error, Dec. = decrease), Negative values signify an increasein blood pressure
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Table 6: Hypotensive activity of compounds (7a-f)

Mean
C. T Dog 1 Dog 1 Dog 1 % Dec. +SE.
No. (min) Mean o Mean o Mean o
B.P. Dec. %Dec. B.P. Dec. %Dec. B.P. Dec. %Dec.
O - - - - - - -
D 20 | 208 34| 357 20| 408 323
3 5 | 63 6| 63 4| a1 28
10 7 1 73 2 | 21 6] 61 52
/a 15 96 7 | 73 9 5| 52 98 6| 61 6.2
30 4| 42 2] 125 14| 143 103
45 2 | 42 2] 125 13 133 10
60 2 | 42 14| 146 14 143 11 3.
O - - - - - - -
D 20 | 417 58| 604 79| 823 615
3 6 6.3 6 | 63 2 21 46
10 2 | 21 2| 21 2 21 21
7b 15 96 0 0 9% 2 | 21 96 0 0 07
30 14 | 146 10| 104 8] 83 111
45 16 | 167 6| 63 8| 83 10.4
60 14 | 146 61 63 5] 15§ 122 2.9
O - - - - - - -
D 11 | 10 71 159 31| 292 243
3 3 2.7 2 | 19 11| 104 5
10 12 | 109 9| 84 8| 76 8.9
e 15 110 12 | 109 W7 9 ga| 106 8] 76 8.9
30 5 | 4t 5 | 47 6 | 57 4c
45 1 | 09 6| 56 8| 76 49
60 0 0 7 | 65 6| 57 4 2.0
O - - - - - - -
D 17 | 175 26| 245 32| 308 243
3 3 | 36 4 | 38 5| 48 3.9
10 5 | 51 R 3 | 2¢ 4c
™ 15 98 2 | 41 106 5 | 47 104 3| 29 39
30 2 | 41 3| 28 0 0 23
45 2 | 41 3| 28 1] 096 2.9
60 2 | 41 2 19 2| 192 26 0.78
O - - - - - - -
D 34 | 33: 38 | 377 3% | 347 351
3 11 | 10 23 | 22€ 15 | 14¢ 12.1
10 12 | 118 14| 137 3] 29 75
re 15 102 18 | 176 102 24 235 01 5] 49 152
30 17 | 167 25| 245 16] 155§ 19
45 22 | 216 22| 216 18] 174 203
60 | 1L¢ 7 | 6¢ 10 | 9¢ 9t 14
O - - - - - - -
D 57 | 553 27| 25 23| 202 335
3 9 | 87 2 | 37 3] 26 33
10 8 | 78 9| 83 6| 53 3
" 15 103 a1 07| 108 7] 157] 6] 53 19
30 2 | ¢ 4 | 37 7 | 64 26
45 0 0 4| 37 6| 53 3
60 2 19 2| 37 6| 53 36 0.98

(C.No. = compound No., T. = Time, SE. = standard error, Dec. = decrease), Negative values signify an increase in blood pressure
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Table 7: The hypotensive activity of the reference clonidine hydrochloride under the same conditions

Mean
C. T Dog 1 Dog 1 Dog 1l % Dec. +SE.
No. (min) Mean o Mean o Mean o
BP. Dec. | %Dec. BP. Dec. | %Dec. BP. Dec. | %Dec.

0 - - - - - - -

D -1 -1.03 0 0 0 0 -0.3

3 -13 -13.4 -15 -15 -26 -26 -17.8

10 12 12.4 4 4 3 2.9 6.4

15 o7 17 175 100 34 24 104 14 14.5 18.7

30 17 175 14 14 22 21.2 17.6

45 23 23.7 20 20 26 25 229

60 26 26.8 19 19 26 25 23.6 2.5

(C.No. = compound No., T. = Time, SE. = standard error, Dec. = decrease), Negative values signify an increase in blood pressure

Table 8: The antihypertensive activity of compound 6d

Mean
C. T. Dog 1 Dog 1 Dog 1 % Dec, +SE.
No. (min) Mean Mean Mean
B.P. Dec. | %Dec. B.P. Dec. | %Dec. BP. Dec. | %Dec.

0 - - - - - - -

D 28 18.7 22 14.7 40 26.7 20

3 32 21.5 3C 20 4C 26.7 22.7

10 32 21.3 33 22 32 21.3 21.5
6d 15 151 2 | 213 0 0] 20| 32[ 213 20.9

30 42 28 26 17.3 32 21.3 22.2

45 42 28 26 17.3 32 21.3 22.2

60 42 28 27 18 32 21.2 22.L 2.¢

(C.No. = compound No., T. = Time, SE. = standard error, Dec. = decrease), Results of epinephrine-hypertensive animals.
CONCLUSION

In conclusion, the results obtained in this studwrgly suggest that pyrimido-benzimidazole targah be
considered as a good scaffold for antihypertenantevity, without the initial elevation in BP whithe 5 minutes
following the iv injection of tolazoline. This fiing can allow for further investigations and maxifions.
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