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Abstract: New Cinitapride related benzimidazole derivatives are prepared from the condensation of
corresponding diamines with carboxylic acids. Their anti-ulcerative activity is studied.

4-Amino-N-[1-(3-cyclohexen-1-ylmethyl)-4-piperidyl]-2-ethoxy-5-nitro ~ benzamide
(+)-tartarate (Cinitapride hydrogen tartrate) is a prokinetic benzamide derivative, a simulating
gastrointestinal motility agent and is a commercially successful anti—ulcerative drug
substance.'? Reported general method for the preparation of this compound involved
condensation of 4-amino-2-ethoxy-5-nitrobenzoic acid with 4-amino-1-(3-cyclohexen-1-
ylmethyl)piperidine in the presence of triethylamine and ethyl chloroformate and subsequent
salt formation with L(+) tartaric acid. *

Benzimidazole moiety is the common pharmocophore of potential proton pump
inhibitors (anti ulcerative agents) such as Omeprazole, Pantoprazole,” Lansoprazole® and
Rabeprazole.” We have surmised that, incorporation of benzimidazole moiety into Cinitapride
skeleton will have marked effect on the activity. With this objective, we have prepared
various new benzimidazole derivatives and studied their anti - ulcer activity.

4, 5-Diamino-N-(piperidin-4-yl)benzamide derivatives (2a/2b) are identified as apt starting
materials for our desired compounds. These diamines 2a/2b are readily accessed from the
catalytic hydrogenation of corresponding 4-amino-N-[1H—4-piperidinyl]-2-ethoxy-5-

nitrobenzamide derivatives (1a/1b).

* Address for corresponding
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As a representive example, 2a was refluxed in formic acid and usual workup afforded a
crystalline compound, characterised as 3a. The reaction was extended to other carboxylic
acids such as acetic acid, a-hydroxy propionic acid and butyric acid. In all the cases,
corresponding benzimidazole derivative was obtained in quantitative yields.

Piperidine nitrogen substituted diamine 2b also furnished the corresponding benzimidazole

derivatives 3 on reacting with carboxylic acids.
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All these benzimidazole derivatives are new and they are characterized based on their IR, H-

NMR and Mass spectral data
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4, 5-Diamino—2-ethoxy N- (piperidin-4-yl)benzamide (2a)

A solution of 4-amino—N-[1H—4-piperidinyl]-2-ethoxy—5-nitrobenzamide (1a, 20.0 g,
1.0 mol) in methanol (200.0 mL) was charged in hydrogen autoclave and Pd (4.0 g 5% on
carbon) was added to it. Hydrogen gas was passed into autoclave and pressure was adjusted to
3.0 kg. Reaction was maintained at this pressure for 2 hr. Catalyst was filtered and washed
with methanol (50.0 mL). Combined methanol fractions were distilled off at 50 °C under
vacuum (Yield 18.0 g, 90.0%)

4,5-Diamino-N-(1-(cyclohexylmethyl)piperidin-4-yl)-2-ethoxybenzamide (2b)

A solution of 4-amino-N-(1-((cyclohex-3-enyl)methyl)piperidin-4-yl)-2-ethoxy-5-
nitrobenzamide (1b, 20.0 g, 1.0 mol) in methanol (200.0 mL) was charged in hydrogen
autoclave and Pd (5.0 g 5% on carbon) was added to it. Hydrogen gas was passed into
autoclave and pressure was adjusted to 3.0 kg. Reaction was maintained at this pressure for
2hr. Catalyst was filtered and washed with methanol (50.0 mL). Combined methanol fractions
were distilled off at 50 °C under vacuum (Yield 17.0 g, 91.0%)

General Procedure for the preparation of benzimidazole derivatives (3)

A mixture of diamine (2a / 2b) and carboxylic acid was heated/refluxed till the completion of
reaction ( vide TLC). Carboxylic acid was distilled off under vacuum and residue was
recrystallised from ethylacetate. Characterization and spectral data is included in table 1 and
2.

Table —1: Characterization data of Compounds(2a-b, 3a—h)

Compd | Yield% M.R. M.Wt. | Mol formula Found (calculated)%
(W)
Carbon Hydrogen Nitrogen
2a 90 160-162 | 278.3 C1sH22N,O, 60.27 (60.41) 7.81(7.97) 20.01 (20.13)
2b 84 272-274 | 3745 C21H34N,O; 67.20 (67.35) 9.01 (9.15) 14.81 (14.96)
3a 82 104-106 | 288.3 C,sHaoN4O, 62.38 (62.48) 6.81 (6.99) 19.30 (19.43)
3b 86 164-166 | 384.5 CyH32N,O, 68.59 (68.72) 8.20 (8.39) 14.40 (14.57)
3c 85 124-126 | 302.3 Ci6H22N,0, 63.17 (63.55) 7.20 (7.33) 18.37 (18.53)
3d 92 242-244 | 398.5 Ca3H34N4O, 69.14 (69.31) 8.51 (8.60) 13.95 (14.06)
3e 88 122-124 | 3304 C13H6N4O, 65.09 (65.43) 7.81 (7.93) 16.82 (16.96)
3f 91 157-159 | 426.5 CasH3sN4O, 70.22 (70.39) 8.81 (8.98) 13.01 (13.13)
3g 63 210-212 | 3324 C17H24N4O; 61.07 (61.43) 7.11 (7.28) 16.72 (16.86)
3h 88 230-232 | 428.5 Ca4H3N4Oy 67.08.(67.26) 8.36 (8.47) 12.95 (13.07)

Heterocyclic Communications

25



Synthesis and biological activity study of cinitapride related compounds

Vol .11, No.l, 2005

As anti-ulcerative drug candidates

‘L91

"(H-Iv H1 ‘S) 0z'8 “H-Iv ‘HI 'S) zz'L (Apajo HD ‘HI1 D) z1°s (Kxopg Jo THD ‘He D) 9z *(odid
JO HD ‘H1 ‘w) 86°¢ “(2dd 3o 2D ‘HZ P)16°T ‘(*HO-NJIO ‘HIHT Pog T ‘(2did jo HD‘HZ ‘P)g0C ‘(-odid
JO D ‘HZ D061 ‘(Rdid o 2D ‘HZ P) 681 “(XHDJO “HOT ‘Hp ‘WS, 1 ‘(XHD IO HOHI ‘™) 8¢°1 “(XHD

v ‘(1 + W) 62¥ JO THD ‘HT ‘W) 9¢°1 ‘(1AL Jo HD ‘HE ) 05°1 (XHD JO *HOT ‘Hy ‘w)sz'1 “(Ax01a Jo FHD ‘HE 1) 86°0 9791 ‘L¥91 ‘€5Z€ yg
(HNOD HI ‘F) SZ 8 ‘(H-1v ‘HI ) $6°L ‘(K- ‘HI ¢) 01°L ‘(IAmeAxo1piq 310 HD H1 ‘D) 66 # “(Axorp 2
€51 FUB 8<Z ‘167 | J0 'HD ‘HZ ‘D) (z v 12didjo ) ‘HI @) 86°¢ ‘(adid Jo 2D o HZ ‘W 60°¢ ‘(3dia 10 ) 'HTZ 9) 08 T ‘(adid Jo $911
‘S1€ ‘G+IAUEEE | *HO 'HT W) §6'T “(fAadxorpsH Jo 'HD ‘He ‘P) ¢s°1 (2did Jo {HD ‘HT ‘W) 6p'1 ‘(Ax0g Jo 'HD ‘HE D) Zr'] ‘LSST ‘9791 OLEE 3¢
H-TIv ‘H1 ) 808 ‘(H-IV
‘H1S) ¥1°L “(Axc@A JO THD ‘HZ D) o'y '(edid Jo 4D ‘H1 ‘W) $0'p ‘(2did Jo ‘gD J0 117 ‘DP) (¢ ‘2did Jo
THD 10 HZ ‘PE) st (1Adod 30 HID‘HZ 9) ¢ Z “(hdid 30 'THD'HZ 9) 09°Z “((E[D'NJO "HD ‘Hz ‘pos'T 2ad
'16'0€T | JOHD HT D T1'T (XHD 0 THDHE ‘W)oes'1 ‘(XD 10 HOHI ‘w) 08'1 ‘(147 01d Jo 771 'HT ‘W) 82°1 (XHD
‘297 T+ W) LT | 19 THDT ‘Hy ‘W) o1 “(fdoxd Jo -HD ‘HE D 1571 (XD 10 4O7 ‘Hy W) ¢z 1 ‘(Adoxrdjo ‘HD 'HE V00’1 6191 ‘L¥91 J€
‘(HNOD - ‘H1 'P)
sz'8 ‘(H—1Iv ‘H1 9) s6'L “H - 1v ‘HI “) ol £ “‘(Ag= Jo gD ‘HZ b) 0zv “2did Jo HD HI ‘W) 86 £ ‘(adid
“$Z1 PUe 191 ‘0€T | JO THD Hi ‘W) ¢0°€ 1K JO THD ‘HTZ 1) 08 T 43di 10 "HD HZ Wy 0£°Z 12d1d 30 11D ‘BT ‘W) p6'1 (Ado:d LOET
‘0Lz ‘€8 'OND1gE | 30 HD ‘HT ‘W) 671 “UAma jo FHD 'He ) 0§ 1 “(did 10 'HD ‘HT ‘w) 0€'1 114 dodi Jo THD ‘HE 1) 86'0 ‘L¥ST ‘1191 '€8EE 9
03Ty HI S)01'8 (HTy ‘HI 8)60L “xoqaio?H) Hz D) gzv (edidjoHD ‘HI W) z6°€
“zdid 3o 24 JOHT PP) 86°C ‘(drdjo D ‘Hz 's)8¢'T (HDNIO D ‘HT ‘P) 0s'T ‘(*did yo IHD ‘He
611 ‘0TT pP) 50z ‘(adid 30 'HD ‘HZ P) 80T (XHD:OHOHI ©)¢8 1 ‘C{HDIO0 B ‘HY ‘W .1 (XHD IO ®HD
‘61€ ‘(1 + W) 66€ Hz ‘w) 89'1 (XED JO THDT ‘Hy ‘W) 051 ‘(o[ozvp urztug 3o 'HD ‘He V) ST'1 ‘(Axoyie 3o (D ‘HE 9) 860 6191 ‘9v91 PE
"(HNOD HI P) €28 ‘(H— 1V U[ S166°L "(H— 1V HI ‘S) 'L ‘(Axomd Jo “HD ‘HT
‘611 ‘6¥1 '9¥T 0T D) o1y Yaddyo HD ‘HI ‘mise € (*didjo 'HO Hz 'w) <ot ‘(2110 'HD ‘4z 'W) 6.'7 ‘(2did 10 ‘HD 8LI1
'687 ‘(1+W) £0€ ‘HZ “¢) 86'1 43l zeprumzuzq 3o D ‘HE ‘S) 1,8 1 '(9did Jo'HD ‘HZ ‘w) 16°1 ‘(A X0y Jo (YD ‘HE D 0’1 ‘6621 ‘v8EI 'S6S1 o€
[1—17 'HI1'S) So’L "TH— 1V HI 'S) 0T'L ‘(Axoyw jo
"HD ‘HZ D) o1'¥ Tedid JoHD HI ‘W) 6'¢ ‘(adidjo *HD HZ ‘m) 81°€ “(O-INJO ‘HD HZ 1zo'€ ‘(-odid
‘L6 9T | J0'HD HZ ‘W) 067 ‘(XHDJOHD Hi ‘)¢ )T ‘(=didjo \gy Hz ‘W) ¢e'1 (2did jo ) 147 ‘W) 79°1 ‘(KHD
‘90¢ (1 + W) S8€ JOTHOTZ ‘Hy W) ¢6°T ‘(XHD 10 'HOHZ W) 0£°1 (XHD JO THDZ ‘Hy W) 11 1 “AX0uid j0 D 'HE 1) 70’1 8191 ‘8491 q€
SOT 1'U2 €€1 "191 ‘(d1¢zepiumzuzq JO PN “H1 'S) O¥ 8 '(HNOD ‘H1 'P) €28 “H—Iv ‘H1'S) s6°L ‘(H
‘681 ‘907 ‘902 | — IV HI “S) 0Z'L “(Axcysd 3o 1D ‘Hz b) o1°¢ Yodid Jo 4D 'HI ‘W) 56°¢ (adid jo 24D 'Hz 'w) ¢o'¢ ("adid 08€1
7€Z {(1+N)68T | J0 THD Hz W) 06°Z 1'3d ¢/ J0 THD ‘Hz ‘W) ¢6°1 ‘(auld Jo "HD Hz ‘W) §6°1 “(Ax0q jo D HE V) v¥'1 ‘0SST ‘T091 '09€E eg
(@-IV HI SV 912 ‘(3-1v *H1 ) 069 ‘PUmy JoHN HZ 'S) Z6'v ‘(Axoqig jo
‘D HZ b)gry Yadidyo gD ‘HI ‘w) g9°¢ ‘(:did jo THD 'HE ‘PP) 9z'€ 12d1d 30 Ty Jo HZ ‘PP) 00°€ ( HD
“NL1O THD ‘HZ ‘P) € T ‘(X1o 10 HD 'HI ‘wgs'1 {(adia o 7D ‘HZ €8 1 (edid o “"HD ‘HZ D s2°1 (XHD
(1 + ) s£€ | 39 THDOZ ‘Hy ‘W) 06T (XHD IO 'HD He ‘W) €€°1 (XHD IV ZHOZ ‘Hb 1) 6T'1 ‘(!x0d Jo FHD ‘HE 1) 01'1 £291 ‘79€€ qz
(eprure Jo JIN HI P)06°L ‘(H-IV ‘E(1 'S) 01 “H-V ‘HI S) §T'0 ‘(duumw jo
€11 “I¥1 ‘961 ‘8vZ | HN HZ ‘S)01's ‘(Axoqw jo iHD ‘HZ b) oy ‘(adid Jo gD ‘H1 wise's (=didjo 'HD ‘HZ ‘w) 10°¢ (-add
‘49z ‘(1 + W) 6LT JVUHO ‘HZ ") 02°Z ‘(adid 3o 11D He w) z6'1 (3016 J0 2D ‘HT ‘W) I 1 "A¥0u:3 J0 gD HE 1) 6€'1 2951 ‘091 ‘8SEE 134
T(Wdd ¢ AN H, 1 () A1 wo))

SSEIN

:EJEP UONJEZIIAIEIBY))

26



G.Srinivasulu et al.

Gastric emptying in mice:

Prokinetic studies were conducted in pharmacology lab at Discovery Research, Dr. Reddys
laboratories Ltd., Hyderabad. The study design and the experimental protocol was approved

by the institutional animal ethics committee.

Adult Swiss albino mice of either sex (20-25g) were fasted for 24 hours prior to
experimentation but had free access to water. The compounds were tested at 10 mg/kg dose
per oral. Phenol red meal was prepared as previously reporteds' ® and was administered 1 hour
after the drug administration. Fifteen minutes later, animals were sacrificed by cervical
dislocation and stomach was immediately removed. The whole stomach content is alkalized
with 0.1 N NaOH and homogenized. To this 5 ml of homogenate, 0.5 ml of
trichloroaceticacid (20%w/v) was added and centrifuged at 3000 rpm for 20 min. To 1ml of
supernatant, 4 ml of 0.5 N NaOH was added and absorbance was measured at 560 nm. This
correlates to the concentration of phenol red in the stomach, which in turn depends on gastric
emptying (GE). Cinitapride was taken as reference standard. The results were analysed by
ANOVA. Anti ulcer activity of Cinitapride like compounds is measured by its prokinetic
activity. Similarly anti ulcer activity of our compounds is also evaluated by their prokinetic

activity.
% GE = (1-X/Y)* 100
X oo Absorbance of phenol red recovered after 15 min after test meal

Y ---eeeeee- Absorbance of phenol red recovered at 0 min following test meal
Cinitapride (1b) is taken as reference standard. Besides diamine (2a), benzimidazole

derivatives 3a, 3e and 3g showed significant activity

Heterocyclic Communications

Comp

1b*

2a

2b

3a

3b

3c

3d

3e

3f

3g

3h

Control

%GE

91+2

*82 +2

64 +5

*7143

6116

64 +4

54 +5

*77 43

64 +4

*71 +5

55+8

56 +4

Values are expressed as Mean+ SE,n=5
* P<0.05 is considered as statistically significant
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