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ABSTRACT

The aim of this research was to improve manufacturing process of Atenolol resulting into its yield improvement.
Atenolol isin a group of drugs called beta-blockers. Beta-blockers affect the heart and blood circulation (blood flow
through arteries and veins). Atenolol is used to treat angina (chest pain) and hypertension (high blood pressure). It
isalso used to treat or prevent heart attack.
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INTRODUCTION

Atenolol slows down the activity of heart by stoppimessages sent by some nerves to heart. It Hedyt
blocking tiny areas (called beta-adrenergic reasptohere the messages are received by heart.rAsuit, heart
beats more slowly and with less force. This allakes pressure of blood within your blood vesselbdaeduced in
case of hypertensidhigh blood pressure), and helps to prevent abnityrfest heart rhythms, or arrhythmiass

the heart is using less energy, this also helpsdaoce chest pain in case of angiiih

Atenolol is manufactured in four stages. In theflage, phenol reacts with acetyl chloride in preseof aluminum
chloride to give para hydroxy acetophenone; yidithés reaction is 47% of the theoretical yield.the 2 stage
para hydroxy acetophenone reacts with ammonia é@sqgorce of sulphur; yield of this stage is 49.53%thef
theoretical yield. So current process is develdpedhanging physical form of the catalyst, tempa®bf reaction
and moisture content in the reaction which leadgela improvement of atenolol.

MATERIALSAND METHODS

Purity of the compound was monitored on silica §@l Fs, purchased from Merck and solvent from Aldrich
chemical Co Ltd. Anhydrous silica gel 60 was usedalid support after dehydration in oven at 1065C5 min.
Mobile phase used was benzene: ethyl acetate 6&&3n eluent. TLC spots were detected in UV chambe
Structural interpretation was done by performingssapectra, IR and HPLC which were compared wireace
standard. [2]

Synthesisof Atenolol

Industrial Process

Stage | Phenol to Para hydroxy Acetophenone

32g (0.284 mol) of MCB was charged in the regctorit 38 g (0.28 mol) of aluminum chloride flakegere
gradually added at RT and reaction mass was stime80 min. Chilled reaction mass to 10°C. Gratjuatlded
mixture of (15g phenol (0.159 mol) +8g MCB (0.07bglow 15°C. Chilled reaction mass to 5°C and add®8 g
(0.172mol) of acetyl chloride and reaction mass mwasntained for 2 h at 5 to 10°C. Completion ofctemn was
monitored on TLC. Quenched reaction mass in mixafrecee and hydrochloric acid (120 g of ice + 10gHCI
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(0.274 mol)). Stirred for 30 min and filtered totaim solid. Dried to get 10.20 g (0.075 mol) i.2%4 of theoretical
yield of para hydroxy acetophenone.

Stage | I: Para hydroxy acetophenone to para hydroxy phenyl acetamide

1453 g (24.21 mol) of iso propyl alcohol (moistlrelow 0.5%) was charged in SS autoclave; to it §08.311
mol) of para hydroxy acetophenone and 150 g (4r68IJ of sulphur (roll) were added under stirringRat. 150 g
(8.823 mol) of ammonia was purged and reaction mass gradually heated to 160 to 165°C i.e. 30-3%srkg
pressure. Reaction was maintained for 10 hrs. @ote70°C i.e. pressure 3 to 5 kg/cm2 and transfeto SS
reactor. Concentrated IPA atmospherically upto @%s total volume. Cooled RM to RT, filtered tetg360 g of
crude PHPA. [3][4]

360 g of crude PHPA was charged in reactor; t&@MBmL of water was added and heated to 90-95%Cedtfor
30 min and checked for complete dissolution. 1206 charcoal and 24.43 g of sodium hydro sulphidelfous) are
then added and stirred for 30 min. Then the reaatass was filtered through sparkler filter. Clékrate was
cooled to room temperature and then chilled to @5The solid was filtered and dried to get 2739 ¢21 mol ) of
PHPA i.e. 49.53% of the theoretical yield.[5]

Improved Process

Stage |

By changing some physical parameters in the indligtrocess such as size of aluminium chloridepagticle size,
reaction was scanned for the range given belowfamad to be responding for yield improvement (réfable 1).
Second parameter was temperature which was changbde addition of acetyl chloride and maintaigin
temperature which also gave yield improvement.[5]

Table 1 size of aluminium chloride

Sr. No Mesh size of aluminium chloride % yield compared with theoretical yield.
1 Initial aluminium chloride flakes 20 micron and &ko| 47%
2 9-20 micron 58%
3 2-9 micron 72%
4 Below 2 micron 73%

Table 2 Temperature of reaction mass while addition and maintained

Sr. No | Temperature in °Q % yield compared with theoretical yield.

1 Initial 5°C - 10°C 47%
2 0°C -5°C 53%
3 -5°C to 0°C 69.21%
4 -10°C to -5°C 70%

When both the parameters were combined, there veadmum yield improvement. So the improved proceas w
carried out as follows:

32 g of MCB was charged into the reactor; to itg88f AICI; powder was added (mesh size 2-9 micron), stirred
reaction mass for 30 min. Chilled reaction mas$Q¥C and then the mixture of phenol and MCB (158 ig) was
added below 15°C .Reaction mass was further stfmed80 min and chilled to -5 to 0°C. Gradually 38 of acetyl
chloride was added and reaction mass was maintaihegito 0°C for 2 h. Completion of reaction wagcked on
TLC and then reaction mass was quenched in mixtie20 g of ice and 10 g HCI. Further reaction mass
stirred for 30 min and solid obtained was filteead! dried to get 16.5 g of PHAP.[7]

Stagell

In this stage particle size of sulphur was char(dedreased) to provide more surface area. Reastigrcarried out
in powder form and found to give yield improvemérgble 3. Second parameter was moisture conteran t
reaction mass which was increased to give betédd yirable 4).

Table 3 Size of Sulphur

Sr. No Sulphur % vyield compared with theoretical yield.
1 Initial sulphur roll 49.53%
2 Sulphur Powder 59.23%
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Table4 Moisture content in reaction mass.(in | PA)while addition and maintaining

Sr. No | Moisture content in % % yield compared with theoretical yield.
1 Initial 0.5% 49.53%
2 1.5% 49.90%
3 2.5% 52.23%
4 5.0% 54.11%
5 7.5% 56.21%
6 10.0% 60.23%
7 12.5% 59.12%
8 15.0% 50.42%

Charged 1453 g of IPA containing 10% moisture ina8fclave; to it added 500 g of PHAP and 150 gubphur
powder at RT under stirring. Purged 150 g of amm@iRT and reaction mass was gradually heatefiGo1165°C
i.e. 30 to 35 kg /chpressure which is maintained for 10 h. Cooled RM70°C i.e. 3 to 5 kg/cfpressure
Transferred to SS reactor. Concentrated IPA atreyggily to its 70 % of total volume Cooled RM td@ Rnd then
centrifuged to get 490 g of crude PHPA.

In SS reactor 490 g of PHPA was charged and 490@fmater was added and heated to 90 - 95° C. @ukefik

complete dissolution and then added 33.26 g ofdualand 16.5 g of charcoal with stirring for 30 ratr®0-95°C.
Then it was filtered hot through sparkler filterdollect clear filtrate in SS reactor which was legato RT and then
chilled to 0- 5°C. The solid obtained was filter@ud dried to get 360 g (2.384 mol) of pure PHPA6484% of
theoretical yield.[8][9][10]

Reaction scheme

OH
OoH
4+ CH3CoOC1 AICI3 . 4+ HCl T
MCB
COCH
3
Phenol PHAP
Mol wit=94 Mol wt =783 Mol wt =136 Mol wt =365
OH
oH
+ NH3 Sulphur
IPA H2S T
+
cCocH
CH2CCNH2
PHAP PHPA
Mol wt =136 Mol wt =17 Mol wt =151 Mol wt =34
PHAP = para hydroxy acetophenone
PHPA = para hydroxyl phenyl acetamide
RT = Room Temperature
RM= Reaction mass
MCB = Mono Chloro Benzene
Calculation of yield
According to reaction Theoretical yield can be akdted
Stage |
94 g Phenol > 136 gm PHAP (Theoretical calculation)
Ideal reaction 15 g of phenol gives -------------2Q g of PHAP =100%
Industrial process 15 g of phenol gives --------200) of PHAP = 47% of theoretical yield
Improved process 15 g of phenol gives--------- 1% & PHAP = 76% of theoretical yield

108
Pelagia Research Library



Nandini R. Pai and Swapnali Suhas Patil Der Chemica Sinica, 2014, 5(1):106-109

Stage I

136 g of PHAP ---------mmemeeeeo- 151 g of PHPA [iEoretical calculation)

Ideal reaction theoretical out put 500 g of PHAP-—----------- 55.147 g of PHPA 100%
Industrial process 500 g of PHAP ---------- 275 gRHPA 49.53 % of theoretical yield.
Improved process 500 g of PHAP --------- 360 g ofAA164.84% of theoretical yield.

CONCLUSION

In stage |, yield increase is by increasing sigfarea of AlG i.e. powder form and addition of acetyl chloride i
done at -5 to 0°C instead of 5 to 1 °C as orthastubion decreases which leads to increase itd.yie

Stage I, yield increase is by increasing surfaea @f sulphur and by increasing moisture contetié reaction as
the moisture helps in the solubility of ammonia.ga
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