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In view of the encouraging results shown by a number of bis-benzimidazole-2-sulphonamido
derivatives as hypoglycemic agents (under communication), a series of compounds namely p-
toluenesulphonyl derivatives of N,N’-bis-(4-quinolino/4-quinaldino/4-quinazolino and 9-acridino)
polymethylene diamines have been prepared and screened for their hypoglycemic activity. Some
of the compounds showed significant blood sugar lowering activity in rats,

NE of the reasons for hypoglycemic activity in
‘Carbutamide’ and ‘Tolbutamide’ may be that
they contain sulphonamido group. Further

the hypoglycemic activity of ‘Synthalin’? may be
partly attributed to the presence of a long chain
of carbon, atoms (methylene groups). Hence it was
considered of sufficient interest to synthesise a new
series of compounds, hjtherto unknown, containing
sulphonamido group, a varying long chain carbon
linkage and different heterocyclic nuclei in the same
molecule as represented by the general structure,

CH3'CGH4'802':NI" ( OHz)”‘Nil' OzS‘ C&H4'CH3 ( I)
R R
where R = 4-quinoline/4-quinaldine/4-quinazoline and

O-acridine and » =2 to 12. We have obegerved
earlier that a combination of the same above factors

in  bis-benzimidazole-2-sulphonamido  derivatives
(under communication) gives risc to promising
potent antidiabetic compounds. The synthesis,

screening of the compounds and their structure-
activity relationship are repotted in this paper.

The synthesis of the proposed derivatives (I) was
achieved by condensation of 4-chloroquinoline®*,
4-chloroquinaldine®-?, 4-chloroquinazoline®,® and 9-
chloroacridine!®!! with different diamines, H,N-
(CH,),-NH,, n =1 to 12, in the usual manner to
give dibydrochlorides of bis amino compounds and
then the free bases derived from them were con-

* Part of the Thesis submitted by K. C, Datta for the
Ph.D. degree, Banaras Hindu University, Varanasi, 1970.

** Present address : Chemical Research Wing, Planning
and Development Division, ¥.0.I, Ltd., Sindri, Dhanbad.
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densed with p-toluene sulphonyl chloride in dry
pyridine to give (I).
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zoline
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9-chloroacridine

The above chloro compounds werc preparcd by the
standard procedures given in literature.

Preparation of compounds mentioned in Table 1
(General Procedure) :

The diamines used in the reactions were of Fulks
variety. Freshly distilled phenol was used in the
reactions.

A mixture of 0.01 mole of the diamine, 0.02 mole
of the chloro compound with 10 g of phenol was
refluxed in an oil bath maintained at 130°-135° for
14~16 hr. The mixture was cooled to room tempera-
turc and diluted with 40 ml. of ether. On scratching
the dihydrochlorides were precipitated (vide Table 1)
These were filtered and washed several times with
ether and recrystallised from solvents mentionsd
against each.
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TaBLE 1-—N,N’-BI1s-(4-QUINOLINO/4-QUINALDINO/4-QUINAZOLINO AND 9-ACRIDINO) POLYMETHYLRENE DIAMINE DIHYDRO-
CHLORIDES

R-NH-(CH,),-NH-R.2HCl

SL. R. n M.P.*  Crystallised
No. °C from

1. 4.quinolino 6 112 Ethanol

2. 4-quinolino 8 267-268 Ethanol

3. 4-quinolino 9 265-266 Ethanol

4. 4.quinolino 12 249-250 Ethanol

6. 4-quinaldino 7 115(d) Ethanol

6. 4-quinaldino 8 310(d) Ethanol

7. 4-.quinaldino 9 73(d) Ethanol

8. 4-quinaldino 10 75(d) Ethanol

9. 4-quanaldino 12 70(d) Ethanol
10.  4-quinazolino 10 193-194 Ethanol
11.  9.acridino 8 154-155 Ethanol+

Ether.

* All melting points are uncorrected.

Analyses 9,

Yield Molecular
% formula Ele- Found Reqd.
ment
94.8  CpaHygN,Cly C 64.85 65.01
H 6.01 6.33
N 12.84 12.64
80.6  CyeH3,N,Cly C 65.67 66.24
H 6.67 6.79
N 11.53 11.88
80.4  CyHzN,Cl, C 66.31 66.80
H 6.87 7.01
N 11.30 11.54
91.0  C3pH,N,Cly C 68.60 68.51
H 7.70 7.59
N 10.23 10.62
78.3  CprH3eN,OCL, C 63.98 64.41
H 6.88 7.15
N 10.95 11.11
86.2 CygHy N,Cl, C 67.56 67.33
H 6.81 7.21
N 11.40 11.22
89.6 CpH,;N,0CL, C 63.51 63.38
H 7.56 7.65
N 9.78 10.20
89.1  C3H,N,0CL, C 64.05 63.94
H 7.90 7.81
N 9.62 9.94
93.6 C3H,N,OCI, C 66.85 67.01
H 7.70 8.02
N 9.28 9.77
79.8  CggH3uNgCl, C 61.87 62.27
H 6.96 6.66
N 16.55 16.76
91.0 G, HgN,OCI, C 68.79 69.26
H 6.88 6.45
N 9.07 9.50

(d) = decomposed.

Preparation of free bases from the dihydrochlorides
(General Procedure) :

The dihydrochlorides prepared (mentioned in
Table 1) were dissolved in 15%, NaOH solution with
careful cooling and the liberated free bases were
extracted with chloroform. The chloroform extract
was dried over anhydrous K,COj,, filtered, and the
free bages were obtained by evaporating the solvents.

Preparation of p-toluenesulphonyl derivatives (General
Procedure) :

In a 50 ml R.B. flask fitted with a reflux condenser
and. a CaCl, guard tube 0.000625 mole of the above
free base, freshly distilled dry pyridine (10 ml) and
p-toluencsulphonyl chloride (0.00125 mole) were

10

1efluxed together for 2—3 hr in an oil bath maintained
at 130°-135°. When the reaction was complete,
the solvent was removed under reduced pressure
and the solid remaining was recrystallised from
water (vide Table 2).

Pharmacology and the structure action relationship :

The compounds were studied for their hypo-
glycemic action in albino rats of either sex weighing
150-200 g, fasted for 18 hr (water was allowed ad.lib.).

The blood sugar was determined by collecting
blood (0.1 ml) from the tail of the rats and deter-
mined by the method of Folin and Wul2,

A suspension of 250 mg/kg of the test compounds
in gum accacia was administered orally to 11 groups
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TABLE 2—p-TOLUENESULPHONYL DERIVATIVES OF N,N’-BIS- (4-QUINOLINO/4-QUINALDING/4-QUINAZOLINO AND 9. ACRIDINO)
POLYMETHYLENE DIAMINES

H3;C-CsH,-S0,-N. JIN—(CHQ)”-—lT —S0,-CgH,~CHj

R R
Analyses %
SL R n M.P.*  Crystalhsod  Yield Molecular
No. °C from o formula Ele- Found Reqd.
ment
1. 4-quinolino 6 182 water 71.4  CyH,eN,O,8, N 8.23 8.26
2. 4-quinolino 8 185-186  water 90.7  ChpHyuN,0,8, N 7.80 7.93
3. +-quinolino 9 72-73 water 88.0 Cyi HN,O48, N 7.566 7.71
4. 4-quinolino 12 210-211 water 73.5  C4:HsoN,O,8, N 7.38 7.3
5. 4-quinaldino 7 139-140 water 75.0  CyuHN,0,S, N 7.47 7.71
6. 4-quinaldino 8 125-126 water 76.5  CuoHigN,O4S8, N 7.20 7.62
7. 4-quinaldino 9 101-102 water 86.0 C4;HyN,0,8, N 7.54 7.48
8. 4'quin51din0 10 175-176 water 84.0 0441:-[5 4 482 N 7-56 7-36
9. 4.quinaldino 12 208-209 water 91.2 Cy HgN,0,.8, N 6.72 7.08
10. 4-quinazolino 10 229-230 water 76.9  CgoH 4 NgO4S, N 11.88 11.65
11. 9.acridino 8 220-221  water 80.0  CgeHyeN,O,S, N 6.60 6.94
* All melting points are uncorrected.
of rats. The blood sugar was determined after 1 hr The introduction of p-toluenesulphonamido group

and 3 hr. The reference drug, tolbutamide, was in such compounds (Table 2) akin to the one in
administered at 250 mg/kg. The results are tabu- tolbutamide was specially made in order to 60
lated in Table 3. whether this has any additional advantage in the

—

TABLE 3—BL00D SucarR DETERMINATION

Hao"cer‘Soz‘fT'( CHz)n—Nl-SOQ—Cst-CH_,

R R

Si. Test compound No. of Initial Blood suger (mg/100 mh love! ofer
No. animals Blood sugar 1hbr 3 hr
é Sor;trgl & 101.944 5.2% 99.6564+ 5.4 98.684 5.2
5 g:g-quinolmo 5 89.724 0.85 87.93+ 1.60 84.244 0.96
. f: 3-qui.nolino 6 99.174 0.98 79.174 1.10 77.394 3.25
5. E:%équinolino 5 70.234 4.27 79.53+ 4.63 82,91+ 1.52
. 5: g-quinolino 5 115.104 3.84 82.124 1.56 79.434 1.54
. 11:. : g-quinaldino 5 86.034 2.42 71.264+ 1.70 101.604 5.15
g f = gquinaldino 5 81.224 0.89 69.874 0.83 69.024 1.46
0 5: ‘libquinald'mo 5 88.744 5.32 72.454 2.26 70.724+ 2.28
o, 11:, = %:unmaldmo 5 86.78+ 1.72 78.07+ 0,80 78.344 0.76
- ’I:.:%bquinaldmo b 100.404- 7.59 99.774 1.11 87.874 1.79
- 5 = g-quinazolmo 5 93.034 9.32 87.244 17.63 92.074 5.57

B = 9-acridino 5 72.654+ 3.49 84.27415.83 82.694 4.34
13. Tolbutamide 5 87.124-14.00 69.95--13.12 52.36-£15.90

* Mean -+ SE. '
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production of active hypoglycemic agents. It may
be observed from Table 3 that two compounds
bearing R = 4-quinolino group and n =8 and 12
show substantial reduction in blood sugar value
viz., 21.78 (Compound No. 3) and 35.67 (Compound
No. 5) units respectively. The last one with n = 12
(Compound No. 5) possesses maximum activity
(35.67 units) which is even greater than that of tol-
butamide and is therefore much promising. Corres-
ponding 4-quinaldino and 4-quinazolino derivatives
are however active only to a very small extent.
9-Acridino compound (Compound No. 12) shows
hyperglycomic effect. Hence it may be concluded
that Compound No. 5 possesses a fair chance of
competing with, tolbutamide and may be expected
to have a superior edge over the standard substance.
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