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ABSTRACT

Use of solid supported reagents like gel entrapped base catalyst (GEBC),
sodium azide supported on alumina & Pd acetate on Hydrotalcite for syn-
thesis of Irbesartan. The major advantage is low cost, moderate reaction
conditions and minimum waste with no hazards to environment. Includes

recycling of all used reagents with no waste at all.
© 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Herewithintroduced novel method for synthesisof
Irbesartan™. Irbesartanisan angiotensin drug used as
anti cholesterol. Number of methodsfor synthesis of
Irbesartan have been reported”. The traditional
method has mgjor drawback of messy workup and lot
of waste. Thereaction conditionsareal so very harsh
causinglot of Sdereactionsinturnsgivingimpure sub-
stanceswith fewer yiel ds. Generation of impuritiesdur-
ing reaction requires extraadded purification method.
Hereweinclude solid supported reegentslike GEBCE,
sodium azide on alumina®!® and Palladium acetate on
Hydrotal cite™4,

All thereagentsand intermediate used herearecom-
mercialy available. The processdiscussed isa so com-
mercidly viable. Themg or advantage of thisprocessis
itslow cost. Thetradition method uses harsh condi-
tionswhich causesimpurity formationinall steps. So
extrapurification need to be added to purify the mate-
rial. By using this method we can increasetheyield
from10-15%. All the reagentsused herecan berecycled
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adding impact of overall 5-10%. So overall cost can
be reduced up to 20-25% by using solid supported
route. Here also introduced catalyst for Suzuki cou-
pling reaction i.e. Palladium acetate supported on
Hydrotd cite. The use of Hydrotalcite supported cata-
lyst gives 100% recovery a ong with very neat and clean
reaction. Isolation of catalyst from reaction mixtureis
asovery easy just by filtration. Also the problem asso-
ciated with heavy metal s and sul phated ash by using
palladium also minimized. Conversion by using palla-
dium acetate on Hydrotal citeisa soimproved.

REACTION SCHEME

First step of reaction

In first step diazo compound reacts with p-
bromomethylbromo benzeneto formintermediate (1).
Thetraditiona method involvesthe useof ag. solution
of sodium hydroxideor potass um hydroxide, water im-
miscible organic solvent and phasetransfer catalyst.
Under theseconditionsthereispossibility of hydrolysis
of C=N to give open chainimpurity. Reaction by using
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GEBC involvessinglesolvent systemi.e. polar water
miscible or water immiscible organic solvent. Dueto
absenceof ag. baseimpurity formationisnegligible.
Rate of reactionisasoincreased and can bedone at
moderate conditions. To avoid the deterioration of base
formed by acid during course of reactionitisadvisable
to use equivalents of base. For the reaction 20% so-
dium hydroxide in GEBC is used. Both the starting
materiadsarecommercidly available. It isfound that
rateof reactionismuchfaster inwater inwater miscible
organic solvent thanthat of water immiscible.

Second step of reaction

Involvesthe Suzuki coupling of o-cynoboronicacid
withintermediate (1). Traditiona method involvesuse
of paladiumin presenceof triphenyl phosphine. Mgor
drawback of thisreactionisisolation of last traces of
ligand and metd which a so associated with dow reac-
tion and no. of byproducts. Reaction by using palla-
dium acetateon Hydrotal citeiscomparatively fast and

very clean. Hydrotd cite support can beeasily removed
from reaction mixture by filtration and phosphine by
aqueouswashings. Yieldsarequantitativeby using this
method. It isfound that reactionisfastintoluenewhich
takes around 8-10 hrs as compared to that of palla-
diumwhichtakes 15 hrs. Conversion is>90% asthat
of 75% by paladium.

Third step of reaction

Thefind step of reactionistetrazoleformation. The
traditional method involvesthe use of sodium azide
tributyl tinchloride, in presence of phasetransfer cata-
lyst. Completion of reection requiresrefluxinginthese
conditionsfor 12-24 hrs. Mgor drawback of theabove
said method istediousworkup and risky reaction con-
ditionswhich can bevery hazardous. Hereintroducing
new catal yst sodium azide supported on alumina. By
using a uminasupported sodium azide thereisno need
of phasetransfer catalyst and time of reaction can be
reduced from 24 to 10hrs. We can separate azide just

— @)u;mic CHEMISTRY

Hn Tndéan g%wumé



118

Shore Commumnicetion =

TABLE1
T i
1 Dichloromethane 4.2 92 30 %
2 Chloroform 4.0 90 30%
3 Acetonitrile 3.0 94 20%
4 Tetrahydrofuran 3.0 93 20%

by filtration. It iseasy to use sodium azide supported
on auminareducing risk factor. Also the ssimplework
up avoidstheyieldloss. Sodium azidecan be supported
onauminaupto 30%. Dissolving sodium azideinwa:
ter followed by addition of aluminawhich on subse-
guent drying at 55-60°C to remove moisturegive so-
dium azide supported on alumina.

EXPERIMENTAL

Synthesisof intermediate (1)

The equimolar mixture of bromomethylbro-
mobenzene and free base of diazaspiro compound
stirred inAcetonitrile. Thento it added GEBC (1T).
Reaction massstirred at roomtemperaturetill comple-
tion. To avoid deterioration of GEBC 1 equivalent of
organic baseis added. After completion of reaction
GEBC filtered, solvent distilled out. Product crystal-
lizedfromdiisopropyl ether. Overal 94%isolated yid.

Hereal the solvents and catalyst used can bere-
cycled. The above said method can be repeated with
water immiscible solventslike chloroform and methyl-
enedichloride. Inal above solventsisolated yield more
than 90%. *HNMR: & ppm 0.89-0.91 (t, 3H); 1.25-
1.35(m, 4H); 1.49-1.53 (t, 2H); 1.55-1.61 (m, 8H);
5.21 (s, 2H); 7.10-7.12 (d, 2H); 7.78-7.81 (d, 2H).

Synthesisof intermediate (2)

Equimolar mixturesof intermediate o-cynoboronic
acid and (1) treated with 5% palladium acetate on
Hydrotal citein toluene with potassium carbonate as
base. Thereaction mixtureisrefluxedtill completion of
reaction. Itisadvisableto useclosesysemwhich gives
faster reaction. After compl etion of reaction catalyst
removed by filtration, followed by digtillation of toluene
and crystallization from ether givesintermediate (2).
|solated yield observed to be more than 90%. Filtered
catalyst died and reused. It wasfound that thereisno
lossinactivity upto 10 cycles.
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For the screening of basedifferent basesweretried
but the best resultswere obtained with potassium car-
bonate other give poor conversion. *HNMR: 6 ppm
0.89-0.91 (t, 3H); 1.25-1.35 (m, 4H); 1.49-1.53 (t,
2H); 1.55-1.61 (m, 8H); 5.21 (s, 2H); 7.65-7.81 (m,
4H).

Synthesisof Irbesartan

Equimolar mixturesof intermediate(2), sodiumazide
supported onaumina (1.5 eg), tributyl tin chloride (1
€q), heated in toluene at 90-100°C. After completion
of reaction cooled to room temperature catalyst re-
moved by filtration. Product extracted in 2 N Hydro-
chloric acid at 50-55°C. Cooled pH adjusted to 4.9-
5.1 by 10% sodium hydroxideto get the solid. Filter
thesolid and purify by using ethanol. ‘HNMR: & ppm
0.89-0.91 (t, 3H); 1.25-1.35 (m, 4H); 1.49-1.53 (t,
2H); 1.55-1.61 (m, 8H); 5.21 (s, 2H); 7.45-7.81 (m,
8H).
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