Available online at www.der phar machemica.com

Scholars Resear ch Library qu\a‘ma Qs;l

5 ‘i‘ 2
Scholars Research . Q o
Der Pharma Chemica, 2015, 7(5): 319-328 &z) H

(http://der phar machemica.com/ar chive.html)

I SSN 0975-413X
CODEN (USA): PCHHAX

An approach to hypertension crisis: Evaluation of new fused banzazoles; 2-
arylethenyl and 2,4-bis(arylethenyl) derivatives derived from 2,4-dimethyl-
pyrimido [1,2-a] benzimidazole

Abdel-Nasser A. El-Shorbagi®*®” and Mostafa A. Husein”®
4College of Pharmacy, Sharjah University, Sharjah, UAE

PCollege of Clinical Pharmacy, Al Baha University, Al Baha, KSA
“Faculty of Pharmacy, Assiut University, Assiut, Egypt

ABSTRACT

In this manuscript, we investigated-in vivo- the hypotensive activity of the new derivatives related to the scaffold
pyrimido-benzimidazole and compared the results with tolazoline. All of the reference; tolazoline and the tested
derivatives are introduced in equimolar ratios in doses of (0.1 mg/kg iv) using anaesthetized-normotensive
nonhuman primates (dogs). The new pyrimido [1,2-a] benzimidazole derivatives were synthesized from 2,4-dimethyl -
pyrimido [1,2-a] benzimidazole (1) which intern, obtained from condensing 2-aminobenzimidazole with acetyl-
acetone. Precusor 1 was then condensed with the appropriate aldehyde 2a-f to produce two series: 3a-f, and 4a-f,
as trans [E]-configurational geometry. The structure of the synthesized derivatives has been characterized by
elemental microanalysis (CHN), IR, MS and NMR Spectroscopy, as well as physicochemical properties. In
conclusion: Pyrimido-benz midazol e scaffold is a good target for antihypertensive activity.

Keywords. Hypotensive activity, Anaesthetized-normotensivggjdyrimido-benzimidazoles, Regioselectivity, E-
isomer, geometrical isomerism.

INTRODUCTION

Essential hypertension affects about 10% of thddvpopulation and constitutes about 80% of thel toéaes of
hypertension [1,2]. Satisfactory blood pressurermbinvariably requires chronic therapy, and tmagiside effects
must be minimal, consequently, clinical interestimsproved and novel antihypertensive agents haven be
elaborated.

The antihypertensive activity of guanidine (or iengral; amidine) congeners; a structural featucegeized and
optimized for their neuronal receptor binding ivesal drugs is enhanced by the hydrophobic ringcatnents [1].
This guanidine (or amidine) is found in several mo@lly useful drugs such as alfuzosin®, prazosin®
doxazocin®, terazocin®, as well as tolazoline® vhhie used in this work as a reference. In contionadf our lab
work [3-6], it was irrelevant to synthesize otheridatives of pyrimido 1,2-a] benzimidazoles to be investigated as
potential antihypertensives. Historically, sevekablogical activities were reported for this nudewsuch as
antimicrobial [7-9], antiviral [10], antiulcer [1llanalgesic and antinflammatory [12], antioxidaatsl centrally
active agents [13-16], as well as potential anteanactivity [17-20]. In continuation to our work ifused
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benzazoles [3-6, 21,23], this report describesstimthesis and evaluation of hypotensive effecta tfo series; 4-
methyl-2-(arylethenyl) pyrimido [1,2-a] benzimiddes, and 2,4-bis (arylethenyl) pyrimido [1,2-a] benidazoles.
By these derivatives we apt at pringing about thiboWing structural modifications: a)- increasiniget general
lipophilic character of the parent molecule by msgen of an ethenyl (olefinic spacer) function beémn the
pyrimidobenzimidazole nucleus and the aryl substituat C-2 on the expense of the 2-methyl orniottzer seies,
on the 2,4-dimethyl groups. b)- Augmenting the atital requirements found in selectivg-adrenergic receptor
antagonists used to treat hypertension. c)- Engyrassible electronic interactions by differentsitbents in the
aryl groups. d)- Exploring the effect of isosteréplacement of the (un)substitutedphenyl-ethengligrwith furyl
and thienyl ring structures on the hypotensivevigtiif any.

MATERIALSAND METHODS

2-Aminobenzimidazole, acetylacetone, and arylcalddaldes are commercially available. Melting pointsre
determined on an electro-thermal melting point apis [Stuart Scientific, UK], and are uncorrectBdecoated
silica gel plates (kiesel gel 0.25 mm, 60G F254rilevere used for thin layer chromatography. Depilg solvent
system of chloroform/methanol (10:3) was used &medspots were detected by ultraviolet light; Spmicte ENF-
240C/F (model CM-10) at short wavelength= 254 nm) and/or iodine stain. All chemical yiell® unoptimized
and generally represent a single experiment. IRtsp€KBr disc) were recorded on IR-470 Shimadzecspmeter,
Japan!H-NMR Spectra were scanned on a Varian EM-360 L N&fRectrometer (60 MHz) USA at Faculty of
Pharmacy Assiut University. Chemical shifts are regped ind-values (ppm) relative to TMS as an internal
standard, using CDglas a solvent. The microanalysis for C, H and Newgerformed on a Perkin Elmer 240
elemental analyzer, and were performed at the Dmpat of Chemistry, Faculty of Science. Pharmadckig
screening was carried out at the department ofnpheology, faculty of medicine, El-Minia Universit§d-Minia,

Egypt.

1. Synthesis of precursor (1):

2-aminobenzimidazole (0.01 mole) and acetylace{or&l mole) were dissolved in glacial acetic adid (nL) and
the solution was refluxed for 3 hr. The reactioxtunie after being cooled was poured in ice-coolatewand made
basic to litmus with concentrated ammonia solufi@r%). The precipitate was filtered off and cryl&tald from
ethanol as yellowish-white needles. Yield: 85%, r238C, as reported [24].

2. Synthesis of 4-methyl-2-(2-arylethenyl)pyrimido [1,2-a] benzimidazole derivatives 3a-f, Table 1.

A mixture of 2,4-dimethyl-pyrimido[1,2-a] benzimidie; 1 (5 mmole) and the appropriate arylcarbaldehgddf, (5
mmole) was refluxed in glacial acetic acid (20 nfiir) 24 h. The reaction mixture was cooled and paduméo ice-
cooled water. The formed precipitate was filteréfchad crystallized from the ethanol.

3. Synthesisof 2,4-Bis (2-arylethenyl) pyrimido [1,2-a] benzimidzole derivatives, 4a-f, Table 2.

Method A: A mixture of 2,4-dimethyl-pyrimido[1,2-a] benzimidle; 1 (5 mmole) and the appropriate
arylcarbaldehyde2a-f (11 mmole) was refluxed in glacial acetic acid (20) for 24 hr. The reaction mixture was
cooled and poured into ice-cooled water. The forpegtipitate was filtered off and crystallized frahe proper
solvent.

Method B: A mixture of the appropriate 4-methyl-2-(2-arylenyl) pyrimido [1,2-a] benzimidzol&a-f (5 mmole)
and the appropriate arylcarbaldehy@e:f (5 mmole) was refluxed in glacial acetic acid (@8Q) for 24 hr. The
reaction mixture was cooled and poured into icdemonater. The formed precipitate was filtered afid
crystallized from the proper solvent.

Table 1: The physicochemical data of 4-methyl-2-(2-arylethenyl)pyrimido [1,2-a] benzimidazoles; 3a-f.

Compd R Yield m.o°C Formula Microanalysis
No. % P (M. Wt) Calcd | Found
CioHieN C | 79.98 | 80.30
3a CeHs- 60 | 150-3 ethano (219851353) H| 529 | 481
i N | 14.73 | 14.52
C | 71.34| 71.76
3b pCl-CHs | 80 ooz C(lg"l'g‘gg3 H| 441 | 388
) N | 13.14 | 13.20
113-5 C | 76.17 | 75.82
3c pP-CH;0-GsHy- 56 ethanol CyoH17N30 (315.37) H | 543 520
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N | 13.32| 13.00
240-1 C | 69.08 | 69.64
3d m-O,N-CsHg- 71 ethanol Ci1oH1aN4O; (330.35) | H 4.27 4.78
N | 16.96 | 16.80
155-7 C | 7417 | 73.80
3e Z-furyl 30 ethanol Cy7H13N30 (27531) H 4.76 4.42
N | 15.26 | 15.20
. 148-50 C | 70.07 | 69.80
3f 2-th|enyl 36 ethanol Ci7H13NsS (29137) H 4.49 411
N | 1442 | 14.0:

4-M ethyl-2-(2-phenylethenyl) pyrimido [1,2-a] benzimidazole; 3a: IR, cm: 3070 (Aromatic C-H stretch), 2960
(CHjs, C-H stretch), 1630, 1599, 1572 (C=C, C=N stretéBp (-CH=CH- trans bend), 775, 730, 690 (outdafp
aromatic C-H bend of monosubstituted benzene rittpNMR (CDCly): o-value, ppm.: 3.00 (s, 3H, GH 7.00
(1H, G-H), 7.20-7.60 (m, 7H, 2H of -CH=CH-, 5H ofids), 7.80-8.20 (m, 4H, fused benzo).

4-M ethyl-2-(2-(p-chlorophenyl)ethenyl) pyrimido [1,2-a] benzimidazole; 3b: IR, cm': 3060 (Aromatic C-H
stretch), 2920 (Ck C-H stretch), 1628, 1584, 1570 (C=C, C=N stretoip (-CH=CH- trans bend). MS: m/z (%):
319 (59.22, M+), 320 (70.8), 321 (43.09), 318 (1@0p6 (36.33), 305 (45.7), 304 (87.07), 269 (11,.89P (14.97) ,
90 (15.34)

4-M ethyl-2-(2-(p-methoxyphenyl)ethenyl)pyrimido[1,2-a]benzimidazole; 3c: IR, cm’: 3055 (Aromatic C-H
stretch), 2980 (Ck C-H stretch), 1624, 1589, 1560 (C=C, C=N stretéBp (-CH=CH- trans bend), 767, 729 (out-
of-plane bend).*H-NMR (CDCL): o-value, ppm.: 2.97 (s, 3H, GH 6.65 (1H, G-H), 6.70-8.10 (m, 10H, 2H of -
CH=CH-, 4H of GH;-p), 4H, fused benzo).

4-M ethyl-2-(2-(m-nitrophenyl) ethenyl) pyrimido [1,2-a] benzimidazole; 3d: IR, cm* 3050 (Aromatic C-H
stretch), 2950 (Ck C-H stretch), 1670, 1630, 1525 (C=C, C=N streseld asymmetric nitro stretch), 1348
(symmetric nitro stretch), 970 (-CH=CH- trans bert85 (out-of-plane bend).

4-M ethyl-2-(2-(2-furyl)ethenyl)pyrimido[1,2-a]benzimidazole; 3e: IR, cm’: 3060 (Aromatic C-H stretch), 2950
(CHjs, C-H stretch), 1670, 1630, 1525 (C=C, C=N stretdi$91 (-C-H bend), 1005 (-CH=CH- trans bend), 760
(out-of-plane bend).

2-Phenyl-4-(2-(2-thienyl)ethenyl)pyrimido[1,2-a]benzimidazole; 5f: IR, cm®: 3050 (Aromatic C-H stretch), 2915
(CHs, C-H stretch), 1668, 1595 (C=C, C=N stretch), 1094:H bend), 1010 (-CH=CH- trans bend), 760 (ofut-o
plane bend).'H-NMR (CDCL): c-value, ppm.: 3.00 (s, 3H, GH 6.72 (1H, G-H), 6.80-8.35 (m, 9H, 2H of -
CH=CH-, 3H of thienyl, 4H, fused benzo).

Table 2: The physicochemical 2,4-Bis (2-arylethenyl) pyrimido [1,2-a] benzimidzole derivatives, 4a-f

Compd R! Yield m.p°C Formula Microanalysis
No. % " (M. Wt) Calcd | Found
C | 83.62| 83.25

I N e B v I R R
i N | 11.2F | 1078

C | 7059 | 70.21

280-3 CoeH17CLN;

4b p-ClI-CsHa- 76 . . H | 3.87 | 4.00
acetic acid (442.35) N | 949 9.20

298-30 C| 7758 77.30

4c p-CH;O-CeHs- | 45 othanol | CzeHzN02 (433.51) | H | 535 | 4.93
N | 9.69 | 10.00

292.5 C | 67.38| 67.20

4d m-O,N-CgHg- 85 acetic acid CoeH17NsO4 (463.45) | H | 3.69 | 3.92
N | 15.11| 15.30

115-7 C | 7478 74.40

de 2-furyl 32 ethanol CooH1sN30O, (353.38) | H | 4.28 | 4.04
N | 11.89| 11.34

_ 126-8 C | 68.54| 69.06

af 2-thienyl 30 ethanol CoH1sNsS; (385.50) | H | 3.92 | 4.20
N | 10.90 | 10.92
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2,4-Bis(2-phenylethenyl) pyrimido [1,2-a] benzimidazole; 4a: *H-NMR (CDCL): c-value, ppm.: 6.97 (s, 1H, C3-
H), 7.10-8.10 (m, 18H, 4H of two CH=CH of ethery@H of two GHs, and 4H of GH, fused benzo.).

2,4-Bis(2-(p-chlor ophenyl)ethenyl)pyrimido[1,2-a]benzimidazole; 4b: IR, cmi*; 3040 (Aromatic C-H stretch),
1630, 1595 (C=C, C=N stretch), 955 (-CH=CH- trapad). MS: m/z (%): 441 (79.3, M+), 442 (77.8, M+433
(56.3, M+3), 440 (100), 330 (28.1), 318 (24.9), 324.7), 279 (22.1).

2,4-Bis(2-(p-methyoxyphenyl)ethenyl) pyrimido [1,2-a] benzimidazole; 4c: IR, cm™: 3030 (Aromatic C-H
stretch), 2900 (Ck C-H stretch), 1628, 1575, 1510 (C=C, C=N stretd®51, 1174 (C-O-C, stretch), 995 (-
CH=CH- trans bend)*H-NMR (CDCL): s-value, ppm.: 3.60 (s, 3H, OGH 3.75 (s, 3H, OCH,6.80 (s, 1H, C3-
H), 6.85-8.25 (m, 16H, 4H of two —CH=CH- ether8i of two GH4-p-, and 4H of gH, fused benzo.).

2,4-Bis(2-(m-nitrophenyl)ethenyl) pyrimido [1,2-a] benzimidazole; 4d: IR, cm*: 3085 (Aromatic C-H stretch),
1630, 1587, 1522 (C=C, C=N stretch, and/or the asgtric absorption of N§), 1350 (Symmetric stretch of NJD
985 (-CH=CH- trans bend).

Phar macology [4-6,28-29]

1- Groups of dogs (each of 3 animals) were anaés#itetvith an i.p. injection of urethane solutiofifie right
common carotid artery as well as the left jugulainvwas used for intravenous injection of the drugsler
investigation, while the arterial catheter was @riad to a PT 400 blood pressure transducer arigl@ @mplifier
of a two channel oscillograph (MD2 Bioscience, Ratt@eorge, Washington, USA). The transducer was fir
calibrated, the animal left for a thirty minute-joek for stabilization and pretreatment (basal) melmod 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 minfakswing the
injection of each drugT(@bles 3,4). The same procedure was performed for evaluatidhe effect of the reference
antihypertensive agent éble 5).

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
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Table 3: Hypotensive activity of compounds (3a-f)
Dog 1 Dog 2 Dog 3 Mean +SE
C. T. 9 9 9 % Dec. 5=
No. (min) Mean Mean Mean
BP. Dec. | %Dec. BP. Dec. | %Dec. BP. Dec. | %Dec.
0 - - - - - - -
D 52 | 53.1 2| 531 41 41 49.0
3 14 | 143 9 9.2 20 20 142
10 9 9.2 9 11 8 8 8.8
3a 15 98 4 41 98 6 4 100 5 5 5
30 0 0 6 6.1 5 5 3.7
45 0 0 6 6.1 7 7 44
60 0 0 6 6.1 7 7 44 2.1
0 - - - - - - -
D 28 | 275 39| 37.8 24| 255 296
3 21 | 205 22| 214 18] 174 19.8
10 19 | 186 9 8.7 4 3.9 10.4
3b 15 102 19 | 186 103 0] 97| 12 51 49 116
30 18 | 176 0] 97 5 49 10.7
45 18 | 176 0] 97 4 3.9 10.4
60 18 | 176 0] 97 2 3.9 10.4 3.97
O - - - - - - -
D 34 | 347 31 31 35 35 335
3 2 | 204 6 6 2 2 2
10 4 | 41 4 4 4 4 4
sc 15 98 0 0 100 2 | 204| 10 0 0 13
30 0 0 0 0 0 0 1z
45 3 3.1 0 0 0 0 13
60 2 0 0 0 0 0 0.7 1.33
0 - - - - - - -
D 41 | 432 78| 736 46 50 54.6
3 10 | 41 5 47 10| 102 15
10 10 | -10f 4 3.6 7 7.1 2.6
Sd 15 9 8 8.4 106 6 | 57 98 2] 121 88
30 12 | 126 16| 151 11 111 12.9
45 12 | 126 16| 151 20 204 16
60 12 | 126 16| 151 13| 1343 13.7 0.y
0 - - - - - - -
D 34 | 34 33 | 334 33 34 34.1
3 8 8.2 10 | 102 9 E 5.1
10 4 | 41 0 0 1| -1.03 17
se 15 98 0 0 o8 T [ 102 97 0 0 03
30 2 | 204 2| 204 2 2.1 2
45 4 41 3 3.1 3 3.1 34
60 4 4.1 3 3.1 3 3.1 34 0.3:
0 - - - - - - -
D 39 | 3938 34| 347 33| 337 364
3 2 | 204 4 4.1 1] 102 24
10 4 | 41 11| 112 6 6.1 03
of 15 98 0 0 98 5| 51 98 2| 204 1
30 2 | 2.0¢ 1 | 1.0 3 3.1 2
45 4 41 3 3.1 4 4.1 3.7
60 4 41 3 3.1 2 4.1 3.7 0.38

(C.No. = compound No., T. = Time, SE. = standard error, Dec. = decrease), Negative values signify an increasein blood pressure
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Table 4: Hypotensive activity of compounds (4a-f)

Mean
C. T Dog 1 Dog 2 Dog 3 % Dec. +SE.
No. (min) Mean o Mean o Mean o
B.P. Dec. %Dec. B.P. Dec. %Dec B.P. Dec. %Dec.
O - - - - - - -
D 70 | 686 70| 686 60| 585 652
3 7 | 68 8| 78 8| 78 74
10 5| 49 1| 098 1] 098 22
42 15 102 2 | 39 102 1] 098 % 1] 098 19
30 6 | 58 2| 39 5| 49 11
45 1 | 0098 2| 39 2| 39 29
60 1 | 0098 0 0 0 0 03 03]
O - - - - - - -
D 60 | 60 66 | 673 54| 545 606
3 4 4 8 | 81 2| 4 54
10 ) Z 9| 92 5| 61 6.4
4b 15 100 0 0 o8 5| 61 9 1] 101 17
30 4 Z 2 | 204 2| 202 26
45 3 3 2 | 204 2| 202 24
60 2 2 2 | 204 3] 303 24 03h
O - - - - - - -
D a1 | 376 51| 459 51| 464 433
3 5 | 46 1] 09 0 0 18
10 5 | 46 5| 45 5| 45 45
4c 15 109 2 | 37 11 5| 45| MO 7] %4 49
30 3 | 2¢6 5 | 4¢ T | oc 27
45 3 | 28 0 0 8| 73 34
60 0 0 2 | 18 9| 82 33 25
O - - - - - - -
D 68 | 654 48| 444 38| 396 583
3 6 | 56 1| 102 2| 21 2.9
10 4 | 3¢ 3 | 15- 2 | 241 TE
4d 15 104 2 19 108 71 102] % 1] 104 15
30 1 | 096 8 | 214 3] 31 38
45 2 19 7 | 245 2| 42 42
60 1| 096 0| 245 4| 42 11 16
O - - - - - - -
D 72 | 70€ 24 | 4ac 26 | 26 474
3 6 | 5¢ 8 | 82 8 | 82 74
10 2 19 1] 102 5] 51 27
e 15 102 2 19 o8 9 9.2 98 6] 61 57
30 2 19 2| 41 1| 102 23
45 2 19 2| 41 4| a1 34
60 2 | 1c 4 | 41 3 | 31 3 0.6/
O - - - - - - -
D 59 | 578 62| 602 22| 404 528
3 6 | 59 T 09 24| 38 2.9
10 2 | 39 2 19 4| 38 1.9
4 15 102 2 19 108 2 1.9 104 4| 38 25
30 3 | 2¢ 3 | 1c 5 | 4¢ 3t
45 3 | 29 3| 29 4| 38 32
60 5 | 49 3| 29 4| 38 3.9 058

(C.No. = compound No., T. = Time, SE. = standard error, Dec. = decrease), Negative values signify an increasein blood pressure
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Table5: The hypotensive activity of the reference clonidine hydrochloride under the same conditions

Mean
C. T Dog 1 Dog 2 Dog 3 % Dec. +SE.
No. (min) Mean o Mean o Mean o
BP. Dec. | %Dec. BP. Dec. | %Dec. BP. Dec. | %Dec.

0 - - - - - - -

D -4 -4.12 -1 -1 -2 -1.92 --2.4

3 -13 | -134 -12 -12 24| -23.4 -16.4

10 14 14.4 9 9 7 6.8 10.1

15 o7 17 175 100 21 21 1o4 13 12.8 17.1

30 19 195 17 17 24 23.6 20

45 20 20.2 21 21 24 23.6 21.6

60 25 25.8 20 20 25 24 23.3 2.5

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

RESULTSAND DISCUSSION

CHEMISTRY:
The condensation was carried out by refluxing egléimamounts of 2-aminobenzimidazole and acetytenee(2,4-

pentanedione) in glacial acetic acid for 3 hr.ffora 1 in 85% yield [6, 24,25]. Fusion of equimpkmounts of 2-
aminobenzimidazole and acetylacetone at 150%C7@r 5 hr. Diphenyl carbonate (DPC) did not impedte yield,
rather than forming tarry products [26]. Separatiand purification of the product was effected thglou
hydrochloride salt formation followed by regenevatbf the free base.

Scheme 1: The synthetic pathway for the precursor; compound 1

/OH

£o N H
Ol — UL L
| A
*Eﬁ )

v O
N
T A
Z N/ N/
N N
[ { OH CompoundlL

The precursor 2,4-dimethylpyrimido [1,2-a] benziaddle; 1 was obtained by condensation of 2-
aminobenzimidazole and acetylacetone (2,4-pentamejlin acetic acid. 2-(Arylethenyl)-4-methyl-pyrido[1,2-
albenzimidazoles3g-f, Scheme 2) were obtained regioselectively, by condensatibone equivalent of aldehyde
with 1, however, two equivalents of aldehyde resultinthmformation of the bis derivative$a-f. Pharmacological
investigations of all derivatives were shown argiroked with appreciable initial hypotensive activithich didn't
persist for longer timesables 3-5 (c.f. 2-aryl substituents [3-6]).
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Scheme 2: The synthetic pathway for compounds 3a-f & 4a-f

@Tx&/ﬁ e

N [1 equiv. 2a-] |

[3a- ﬂ ol

[Zis\ /gﬁ\ [1 equiv. 2a -]
[4a-f]

3a-f R=H,a (R CGHs); b (R'= p-CI-GHy); ¢ (R'= p-CH0-CeHir-);
d (R p-ON-CgHy-); e (R= 2-furyl); f (R'= 2-thienyl)

4a-f R = Cl, a (R= CgHs); b (Rl= p-CI-GgH,-); ¢ (R'= p-CH;O-CgH4-);
d (R p-ON-CgHy-); e (R= 2-furyl); f (R'= 2-thienyl)

Synthesis of the target compourisf was achieved by condensitigvith various (un)substituted-benzene, furan
and thiophene carbaldehyde derivatives under progtatysis $cheme 2). The rate limiting step in such a reaction
is associated with, not only the generation of @aaion from the methyl groups, but also with tkaativity the
resulted anion. Anion at C-2 is more reactive amenavailable, than that at C-4, which is lesslatée on account

of its vicinity (o) to the electron-deficient bridgehead nitrogenmatdhe second fast step involves attack of the
carbonyl-carbon of the aldehyde component to gltiemately the ethylenic derivative. Comparativedstwith the
spectra of the precursor compounds easily revehkedisappearance of one or the two methyl grouggpgnding

on the equivalent of aldehydes.

For most of the synthesized ethenyl derivativeanmaunds 3a-f, 4a-f, Tables 1,2) the assignment of the
configuration of the olefinic linkage could be ddished by IR. The trans configuration of these poonds can be
suggested on the basis of their IR spectra on at@jihe presence of strong absorption at 850e989[27]

PHARMACOLOGY

All of the synthesized derivatives were testedtfmir hypotensive effect in anaesthetized normatendogs [4-
6,28-29]. The calculated weight of each compound diasolved in 3 mL of a solution [composed of \\&thanol
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 (8«#jp were used as provided by the department ofnpaeology.
Urethane (ethyl carbamate, Aldrich Chemical Comp&iyA) was used as 25% solution in water. Purereafe
standard clonidine hydrochlorig8igma Chemical Company, USA) was used as a referantihypertensive agent
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 periodlofiour Tables 3-5). An appreciable initial hypotensive effect
(~30-60%) was noticed in all tested derivativesyéeer. The initial hypotensive effect doesn'’t pstrén this level,
after which, no more than 12% reduction is record@etivatives3a-f are of activity higher than the corresponding
bis structuresda-f. Clonidine hydrochloride; the reference standzadses initial hypertension persists for three
minutes after i.v. administration, followed by pstant reduction of about 23%. However, the testedvatives
(3a-f and 4d-f) start by initial hypotensive effect (30-60%) psts for 2-3 minutes, followed by hypotension (3-
12%) that might reflect a possible consideratiohypertension crisis, rather than chronic hypeitans
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CONCLUSION

In conclusion, the results obtained in this studprgly suggest that pyrimido-benzimidazole targah be
considered as a good scaffold for antihypertensistivity as emergency in cases of hypertensioriscrisThis
finding can allow for further investigation and nifochtion.
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