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Studies in Possible Oral Hypoglycaemic Agents: Part V—Synthesis of
Carbamoylindoles, Carbamoylisoindolines, 3-Indolylethyl Urea
(or Thiourea) & 2-Isoindolinylpropyl Urea (or Thiourea)
Derivatives & Their Biological Activity

A. SHOER, 5. P. POFLI, 5 K. MUKERJEE & M. L. DHAR
Central Drug Research Institute, Lucknow

Mowweseripl veceivgd 24 Februoey 1966

The synthesis of a number of carbamoylindoles and carbamoylisoindolines as well as 3-indolyl-
ethylurea or thiourea derivatives and 2-isoindolinylpropyl ureas and thioureas is described. Some
of the indole derivatives synthesized exhibit moderate hypoglycaemic activity; the isoindolines

prepared are mostly inactive.

IRSKY'S observation that liver (tissues
M contained a factor capable of inhibiting
insulinase! led to a search for compounds
with similar properties. A systematic examination
of a wide variety of compounds has revealed that
auxin and auxin-like substances such as indole-3-
acetic, propionic and butyric acids®, nicotinic
and anthranilic acids®' and tryptophane and its
metabolites® 1912 are insulinase inhibitors in wvifro
and hypoglycaemic +#m wive. Further, hypogly-
caemic and auxinlike activities appear to have
somewhat common structural requirements: most
hypoglycaemic compounds possess a urea, thiourca
or guanidine moiety, while some ureas as well as
aricdes have also been noted as potent plant-growth
regulators!™4,  It, therefore, appeared interesting
to synthesize some indole derivatives containing
a urea moiety as possible antidiabetic compounds,
Structural resemblance with indole and its proven
pharmacodynamic potentialities in other fields!s1®
prompted us to include the compounds with iso-
indoline nucleus also in the present study. Com-
pounds of the series illustrated by formulae I to
IV {(X=0 or5; R and R, as piven in Tables 1-4)

were thus synthesized.
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Indole, prepared according to the method

of Tyson', was condensed with appropriate iso-
cvanates in the presence of a few drops of pyridine
to give the desired alkyl- or aryl-substituted ureas.
Similarly, compounds of the type (11} were
prepared by condensing tryptamine in petroleum
ether with appropriate isocyanates or isothiocya-
nates to yield the corresponding urea or thiourea
derivatives. The  corresponding  sulphonylurea

derivative was obtained either by pyrolysing the
salt of ethyl N-(p-toluenesulphonyljcarbamate with
tryptamine or by refluxing the mixture of both
in toluene solutionl®,

Similarly, compound (51 No. 8, Table 2) was pre-
pared by converting tryptophane to its methyl
ester and reacting the free base with ethyl N-(p-
toluenesulphonyljcarbamate as described for tryp-
tamine.

Of the several methods available for the
preparation of iscindoling!®™?*!, Neumeyer's proce-
dure®, involving the synthesis of N-benzylisoindo-
line and its subsequent hydrogenolysis, was found
to be the method of choice.

Isoindoline in petrolenm ether solution reacted
readily with isocyanates and isothiocyanates to
give substituted ureas and thioureaz. The corres-
ponding urea or thiourea derivatives of 2-(3-amino-
propyliisoindoline®® were easily obtained either
by reacting it with an appropriate isocyanate or
izothiocyanate in petroleum ether solution or by
the action of appropriate amines on ethyl N-(7-
isoindolinyl propyljcarbamate. The latter was ob-
tained according to the procedure of Marshall and
Sigal® by refluxing the 2-(3-aminopropyl)isoindoline
and ethyl chloroformate in acetone solution in
presence of potassinm carbonate.

Biological Aectivity

Selected compounds of each series were screened
for their effect on blood sugar at a dose level of 250
mg./kg. body weight by administering orally to
male albino rats. Prior to testing, the rats weighing
100-125 g., were starved for 18-24 hr, Blood was
drawn from the tail at 2 and 4 hr intervals and sugar
estimated wusing Nelson-Somogyi method. Car-
butamide was chosen as a reference standard for
direct comparison.

Isoindoling  derivatives — The isoindoline deri-
vatives except for compounds (SL Nos. 10, 18 and
20} were found to be devoid of any hypoglycaemic
activity.

Indole derivaiives — All the compounds of this
series exhibited some hypoglycaemic activity and
maximum activity in this class of compounds was
observed in tryptophane and tryptamine derivatives.

1



SHOEB ¢f al.: STUDIES

-

IN POSSIBLE ORAL HYPOGLYCAEMIC AGENTS : PART V

Sl

No.

Fad et

TABLE 1 — 1-[ALKYL- OR ARYLCAREAMOYL) IXDOLES (I) AxD BroLocicar DaTta

It m.p. Formula N {\’,,}
el e fale s
Founed Reqd
C.H; 135-6 =il - —
P-CH,OCH, 221 CraHy Mgy 10:61 10-53
-y Hy 199 CygH KO 13-71 13-86

(+) = up to 10 per cent; (4 4] = 11-30 per cent; carbutamide = 4+ =

Av. fall in
blood sugar in
three animals

+4
4
nil

- (above 30 per cent)

TaBLE 2 — N-3-(3-INDOLYL)ETHYE, N-ALKYL-,

ARYL- OR ARVLSULPHONYL [JREAs or Turovreas (II) axp BrorLogicaLl

DraTa
3l R R, x m.p. Formula N (25 Aw, fall in
No. . i - —_— Ilooud sugar in
F mmd Reqd three animals
4 H p-CH,OCH, O 358-89 CaH N0y 13-67 13-59 Not tested
3 H i-CaHy O 106 CraH N0 1706 17-14 0
i H u-C,H, 5 Gt CopHg NS 15-40 15-27 Not tested
7 H pCHCaH,S0, O 140 CrsH1N,0,5 11-54 11-76 i1
8 COOCH, $#-CHC H S0, 0 1491 CapHgy Nap5 9-649 10-01 ap
TABLE 3 — CARBAMOYL- AXD THIOGCARBAMOYLISOINDOLINES (ITI) axp Brovocicar. DaTa
=1 R X m.p. Formula Nitrogen %5 Aw. fall in
Na. g 8 C o ——— blood sugar in
Found Reqd three animals
9 CeH, il 231 CpgHyy N2 120 11-76 Nuot tested
10 fis (‘H,{]f_ H, O 178 L“Hu- e 10-33 10-44 ++
11 P-NOLCgH,y 0 241 CgH N3Oy 1511 14-84 Not tested
12 n-Cqatq r 161 CiaH M, O 13-59 13-72 da
13 - H,, 5 148 CiaHaMgS 1241 1196 -+
TamLE 4 — [20IxDOLINYLPROPYL UREAs OR THIoOUREAS (IV]) axp Brovrocicar Data
sl ' X m.p. Formula N (%) Av. fall in
No, s lh —— e —— blood sugar in
Found Reqd three animals
14 CgHj 0O 105-6 CiaHu N, 0 14-13 14-23 +
15 CyHy 5 169 CgHgi N3 13-22 13-50 =+
16 w-CyH, 5 91 LHH,,\ ‘: 14-72 14-43 +
17 Allyl 5 97 CpHy N 1550 15-28 0
18 P-NOLC H, 0 136-7 ~ CLUHM‘T;U 16:54 16-47 ++
19 P-NHLCH, 0 126-8 le-l.,w,ﬂ 1792 18-06 Not tested
20 PCHLOCH, 0 1334 CygHlyy N0y 13-00 1292 ST

The results are summarized in Tables 1-4.
Experimental Procedure

Indole was prepared according to the method
used by Tyson; b.p. 121°/5 mm.; m.p. 52-53°

1-{Phenylearbamoyl)indole was prepared accord-
ing to Henry's procedure®?; m.p. 135-6°C.

1-(p-M ethoxyphenvicarbamoyl)indole — This  was
prepared by slight modification of the above pro-
cedure by reacting indole (1:17 g., 0-01 mole) and
fp-methoxyphenyl isocvanate (1-5 g., 0-01 mole),
in petroleum ether solution in the presence of a few
drops of pyridine. The product crystallized from
aq. ethanol; yield 85 per cent.

1-(n-Propylcarbamoyl)indole was prepared similarly
by the action of #n-propylisocyanate on indole,
crystallizing the product from aq. ethanol; yield
70 per cent,

z

The physical constants of these compounds are
given in Table 1.

N-B-(3-Indolvl)ethvl-N'-( p-methoxyphenvl) urea—
The following procedure illustrates in general the
preparation of all the urea derivatives of trypta-
mine now prepared. These were crystallized from
aq. ethanol; yield 70-80 per cent.

P-Methoxyphenylisocyanate (1-5 g., (+01 mole)
was added, with stirring, to a suspension of tryp-
tamine (1-6 g., 0-01 mole) in ligroin and the mixture
heated for 30 min. at 100°C. After cooling, the
product was filtered and washed several times with
boiling ligroin. It was finally crystallized from
aq. ethanol.

N-B-(3-Indolyl)eihvi-N"-p-loluenesulphonyl urea —
A mixture of tryptamine (1-6 g., 0-01 mole} and
ethyl N-(f-toluenesulphonyl) carbamate (3-16 g.,
0-012 mole) in dry benzene was refluxed till a
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homogeneous suspension was obtained. The sol-
vent was removed, the residue heated at 120°/8 mm.
for 8 hr and crystallized from aq. ethanol.

N-(¥-Carbomethoxy- -3 -indolyl)elhvl- N - p-toluene-
sulphonyl wrea was prepared similarly.

All these derivatives based on tryptamine are
listed in Table 2,

Isotndoline was prepared according to the method
of Neumever by hydrogenolysis of N-benzylisoindo-
line over Pd/C {5 per cent) at 50° under a pressure
of 50 p.s.i. of hydrogen; b.p. 105°/20 mm.

Carbamoyl- or  ihiocarbamovlisotndolines, isoindo-
tinvipropyl wrea or isoindolinyvlpropyl thivwrea — As
a general preparatory procedure, a solution of iso-
indoline or 2-{3-aminopropyljiscindoline (0-01 mole)
in petroleam ether was treated graduoally, with
stirring, with the corresponding isocyanate or iso-
thiocyanate (0-012 mole) in petroleum cther in cold.
After standing for 2 hr at room temperature, the
product was filtered, washed with petrolenm ether
and crystallized from aqueous ethanol.

The compounds prepared in both the series are
listed in Tables 3 and 4 respectively.

N-p-Aminophenyl-N' -7 - 2-isoindolinyl) propyl wrea
— N-p-Nitrophenyl-N"-7-(2-isoindolinyl) propyl urea
{50} g.) prepared above was reduced over Raney
nickel in tetrahydrofuran solution under an initial
pressure of 30 psi. of hydrogen.  After the absorp-
tion of the theoretical quantity of hydrogen, the
catalyst was filtered off and the solvent removed
from the filtrate. The residue was dissolved in
ag. ethanol and left overnight in cold. The
resulting precipitate was crystallized from acetone-
petrol mixture (charcoal).

Eihol N-or-(2-isoindolinl)propyl carbamate Joydro-
chioride —This was prepared according to the proce-
dure of Marshall and Sigal® by refluxing 2-(3-amino-
propyllisoindoline  and  ethyl chloroformate in
acetone solution for 12 hr in the presence of potas-
sium carbonate. The product was isolated as the
hydrochloride, m.p. 122-3° (Found: N, 9-57.
€ H CIN,O, requires N, 9-8400),
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