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1.0 Introduction  

M/s. Covalent Laboratories Pvt. Ltd., Unit-I, Active Pharmaceutical Ingredients (APIs) & API 

Intermediates manufacturing facility located at Sy. No. 315/E, 337/A, 345, 346, 358, 359, 374/AA, 

375, 376, 377/A, Gundlamachanoor (V), Hatnoor (M), Sangareddy District (formerly Medak District), 

Telangana State with an area of 11.85 Ha. 

• The industry was originally established in 1989 and obtained its first Environmental Clearance 

vide J -11011/88/2004-IA II (I) dated 30-11-2004.   

• In 2015, industry proposed expansion of the unit and obtained its Environmental Clearance F.No. 

J-11011/375/2013-IA II (I) dated 30-12-2015 (Annexure-I) to manufacture on campaign basis 

any 20 products at a time out of 65 products with total production capacity of 2400 TPA (200 

TPM) along with 3 MW coal based CPP. The Public Hearing for this project was conducted on 

04-12-2014. 

• Consent for Establishment vide order No. 01/TSPCB/CFE/RO-SR-I/HO/2018-1596 dated 29-09-

2016 (Annexure-II).  

• Consent to Operate vide order no. TSPCB/SRD/HO/CFO/2017-2861 dated 28-01-2017 valid 

upto 30-09-2021 (Annexure-III). 

After the unit was put into operation in January 2017, it has come to the knowledge that the 

overall Steam Requirement was under estimated during the proposal submitted in 2015 for expansion 

by about 12 TPH. It was also identified that the Captive Power requirement is on the higher side 

compared to the earlier estimation. Hence, Covalent after thorough understanding of the requirement 

has proposed to request for Amendment to the Environmental Clearance from the Ministry of 

Environment, Forests & Climate Change for the installation of an additional boiler of 20 TPH capacity 

with 2 MW Captive Power generation along with changes in the list of products i.e. dropping 20 

products and revise individual production capacity of about 3 products thereby marginally increasing 

the overall production capacity and pollution load. The industry also proposed to adopt waste 

minimization techniques and recover some by-products out of waste and purify some by-products for 

re-use in the plant. 

The Gross investment for the proposed project would increase from the originally estimated 

Rs.212.94 crores to Rs.225 Crores. 

1.1 The Details of the proposal are given hereunder: 

M/s. Covalent Laboratories Pvt. Ltd., Unit-I, Active Pharmaceutical Ingredients (APIs) & API 

Intermediates manufacturing facility located at Sy. No. 345, 346, 358, 359, 374, 375, 376, 315/E, 

377/A, Gundlamachanoor (V), Hatnoor (M), Sangareddy District (formerly Medak District), Telangana 

State. This site is at a distance of about 15 km (aerial distance) from Hyderabad ORR, 0.7 km from 
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Gundlamachanoor village and 8 km from the NH-65 (previously NH-9) (Hyderabad-Mumbai 

Highway). 

General location, Google map showing the Co-ordinates and revised Plant layout of the 

project showing the proposed facilities are presented at Annexures- IV, V & VI. 

  M/s. Covalent Laboratories Pvt. Ltd., Unit-I, has been permitted to manufacture 20 products at 

a time from total 65 permitted products with total production capacity of 2400 TPA (200 TPM) along 

with 3MW Captive Power Plant using 30TPH Coal Fired Boiler.  

Covalent Unit-I proposes to request for Amendment to the Environmental Clearance from the 

Ministry of Environment, Forests & Climate Change for the installation of an additional boiler of 20 

TPH capacity with 2 MW Captive Power generation along with permitted 3MW Captive Power Plant 

using 30 TPH coal fired boiler. The industry has also identified about 20 Products to be dropped out 

of the permitted 65 products and retain 45 products. The industry proposes to marginally revise the 

individual production capacities of 3 products out of the 45 products thereby marginally increasing the 

overall production capacity and pollution load of the industry. The industry also proposed to adopt 

waste minimization techniques and recover some by-products out of waste and purify some by-

products for re-use in the plant. 

  Industry has identified certain by-products from the permitted products manufactured which 

were disposed as waste in either effluent or in solid waste, that can be reused within the industry or 

disposed of as by-product. After thorough R&D on these by-products, industry now proposes to 

recover them in pure form with better yields. Some of these by-products are either utilized back as 

raw material or sold as by-product to other parties where it can be reused. The additional capacity of 

the boiler will be utilized to make up the under estimated 12TPH and balance steam will be used in 

the process for recovery of by-products from waste streams, purification of by-products by adding 

additional stage and recovery of additional solvents. 

The permitted and proposed products with its production capacities are presented in Tables 1 & 2 
respectively.   

Table 1:  List and Quantities of the Proposed and retained permitted Products and its status 
 

Sl. 
No. Product name 

Permitted 
Quantity 
(Kg/day) 

Proposed 
Quantity 

(TPA) 

No. of 
Stages Status 

1 Cefixime Trihydrate 2166.7 780.0 3 Increased 
2 Cefpodoxime Proxetil 333.3 120.0 2 Increased 
3 Cefuroxime Axetil 500 180.0 3 Increased 
4 Cefuroxime Sodium 66.7 24.0 1 Retained 
5 Ceftriaxone Sodium 500 180.0 1 Retained 
6 Cefpirome Sulfate 33.3 12.0 3 Retained 
7 Cefdinir Monohydrate 200 72.0 4 Retained 
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Sl. 
No. Product name 

Permitted 
Quantity 
(Kg/day) 

Proposed 
Quantity 

(TPA) 

No. of 
Stages Status 

8 Cefprozil Monohydrate 166.7 60.0 3 Retained 

9 
Cefepime Dihydrochloride 
Monohydrate 

33.3 12.0 2 Retained 

10 Cefuroxime Acid 100 36.0 2 Retained 
11 Cefditoren Pivoxil 33.3 12.0 3 Retained 
12 Ceftibuten Monohydrate 66.7 24.0 2 Retained 
13 Cefazoline Sodium 33.3 12.0 3 Retained 
14 Cefoperazone Sodium 33.3 12.0 3 Retained 
15 Cefoxitin Sodium 16.7 6.0 4 Retained 
16 Ceftazidime Pentahydrate  16.7 6.0 6 Retained 
17 Cefotaxime Sodium 100 36.0 2 Retained 
18 Ceftizoxime Sodium 33.3 12.0 1 Retained 
19 Cephalothin Sodium  33.3 12.0 2 Retained 
20 Cefpodoxime Acid 33.3 12.0 1 Retained 
21 Cefcapene Pivoxil 26.7 9.6 2 Retained 
22 Cefmetazole Sodium 33.3 12.0 3 Retained 

23 Cefmetazole 33.3 12.0 2 Retained 

24 Meropenem 166.7 60.0 2 Dropped 

25 Imipenem 66.7 24.0 3 Dropped 
26 Cilastatin Sodium 66.7 24.0 3 Dropped 

27 Ertapenem Sodium 33.3 12.0 2 Dropped 

28 Doripenem Monohydrate 166.7 60.0 3 Dropped 
29 Biapenem 33.3 12.0 2 Dropped 
30 Faropenem Sodium 100 36.0 5 Dropped 

31 Panipenem 33.3 12.0 2 Dropped 

32 Tebipenem Pivoxil 3.3 1.2 2 Dropped 

33 Darifenacin Hydrobromide 16.7 6.0 6 Dropped 

34 Solifenacin Succinate 16.7 6.0 5 Dropped 

35 Tolterodine Tartrate 16.7 6.0 4 Dropped 

36 7-AVNA 166.7 60.0 2 Retained 

37 MEAT (Thio Ester) 166.7 60.0 1 Retained 

38 7-APCA 100 36.0 2 Retained 

39 
7-Amino-3-(methoxymethyl)-8-
oxo-5-thia-1-azabicyclo[4.2.0] 
oct-2-ene-2-carboxylic acid (7-
AMCA) 

33.3 12.0 1 

Retained 

40 7-Amino3-thiazole 
cephalosporanic acid (7-ATCA) 66.7 24.0 1 Retained 
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Sl. 
No. Product name 

Permitted 
Quantity 
(Kg/day) 

Proposed 
Quantity 

(TPA) 

No. of 
Stages Status 

41 Lacosamide 333.3 120.0 1 Dropped 

42 Silodosin 66.7 24.0 1 Dropped 

43 Fingolimod Hydrochloride 66.7 24.0 1 Dropped 

44 Cinacalcet Hydrochloride 333.3 120.0 1 Dropped 

45 Fexofenadine Hydrochloride 333.3 120.0 1 Dropped 

46 Sitagliptin Phosphate 66.7 24.0 1 Decreased 

47 Prasugrel Hydrochloride 66.7 24.0 2 Decreased 

48 Venlafaxine Hydrochloride 66.7 24.0 1 Dropped 

49 Pregabalin 66.7 24.0 1 Decreased 

50 Diacerein 66.7 24.0 2 Decreased 

51 Dronedarone Hydrochloride 333.3 120.0 1 Dropped 

52 Linezolid 66.7 24.0 1 Decreased 

53 Ropinirole Hydrochloride 66.7 24.0 1 Decreased 

54 D-Cycloserine 66.7 24.0 1 Decreased 

55 Clopidogrel Hydrogen Sulfate 66.7 24.0 1 Decreased 

56 Bosentan 66.7 24.0 1 Decreased 

57 Candesartan Cilexitil 66.7 24.0 1 Decreased 

58 Deferasirox 333.3 120.0 1 Dropped 

59 Febuxostat 66.7 24.0 1 Decreased 

60 Azilsartan medoxomil 66.7 24.0 1 Decreased 

61 Solifenacin Succinate 66.7 24.0 1 Decreased 

62 Darifenacin Hydrobromide 66.7 24.0 1 Decreased 

63 Trospium Chloride 66.7 24.0 1 Decreased 

64 Tolterodine Tartrate 66.7 24.0 1 Decreased 

65 Valsartan 66.7 24.0 1 Decreased 
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Table 2:  List and Quantities of the Proposed Products and Therapeutic Category 

Sl. 
No. Products Quantity 

(Kg/Day) 
Quantity 
(TPA) 

Therapeutic 
Category /  

API  Intermediate 
1 Cefixime Trihydrate 3055 1100 

Antibiotic 

2 Cefpodoxime Proxetil 833 300 
3 Cefuroxime Axetil 833 300 
4 Cefuroxime Sodium 66.7 24 
5 Ceftriaxone Sodium 500 180 
6 Cefpirome Sulfate 33.3 12 
7 Cefdinir Monohydrate 200 72 
8 Cefprozil Monohydrate 166.7 60 

9 Cefepime Dihydrochloride 
Monohydrate 33.3 12 

10 Cefuroxime Acid 100 36 Anti-Infective 
11 Cefditoren Pivoxil 33.3 12 Antibiotic 
12 Ceftibuten Monohydrate 66.7 24 Anti-Infective 
13 Cefazoline Sodium 33.3 12 Anti-Infective 
14 Cefoperazone Sodium 33.3 12 

Antibiotic 

15 Cefoxitin Sodium 16.7 6 
16 Ceftazidime Pentahydrate  16.7 6 
17 Cefotaxime Sodium 100 36 
18 Ceftizoxime Sodium 33.3 12 
19 Cephalothin Sodium  33.3 12 
20 Cefpodoxime Acid 33.3 12 Antibacterial 
21 Cefcapene Pivoxil 26.7 10 

Antibiotic 22 Cefmetazole Sodium 33.3 12 
23 Cefmetazole 33.3 12 
24 7-AVNA 166.7 60 Cefixime 

Intermediate 
Cefdinir 

Intermediate 
Cefprozil 

Intermediate 
Cefpodoxime 

Proxetil Intermediate 
Cefditoren Pivoxil 

Intermediate 
 

25 MEAT (Thio Ester) 166.7 60 

26 7-APCA 100 36 

27 

7-Amino-3-(methoxymethyl)-8-
oxo-5-thia-1-azabicyclo[4.2.0] 
oct-2-ene-2-carboxylic acid (7-
AMCA) 

33.3 12 

28 
7-Amino3-thiazole 
cephalosporanic acid (7-
ATCA) 

66.7 24 

29 Sitagliptin Phosphate 50 18 Antidiabetic  

30 Prasugrel Hydrochloride 50 18 Anti-Hypertensive 
31 Pregabalin 50 18 Anti-Convulsant 
32 Diacerein 50 18 Anti-inflammatory 

33 Linezolid 50 18 Antibiotic 

34 Ropinirole Hydrochloride 50 18 Antidyskinetic 

http://en.wikipedia.org/wiki/Antidiabetic_drug
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Sl. 
No. Products Quantity 

(Kg/Day) 
Quantity 
(TPA) 

Therapeutic 
Category /  

API  Intermediate 
35 D-Cycloserine 50 18 Antituberculosis 

36 Clopidogrel Hydrogen Sulfate 50 18 Anti-thrombotic 
37 Bosentan 50 18 Anti-Hypertensive 
38 Candesartan Cilexitil 50 18 Anti-Hypertensive 
39 Febuxostat 50 18 Antigout 
40 Azilsartan medoxomil 50 18 Anti-Hypertensive 

41 Solifenacin Succinate 50 18 Antimuscarinic 
Agent 

42 Darifenacin Hydrobromide 50 18 Anticholinergic 
43 Trospium Chloride 50 18 Antispasmodic 

44 Tolterodine Tartrate 50 18 Antimuscarinic 
Agent 

45 Valsartan 50 18 Anti-Hypertensive 

 
Total  

(Any 20 products at a time) 6721 2420  

 

2.0 Project Description  

The manufacturing process of APIs consists of chemical synthesis and multiple stages of 

processing extending to maximum of 6 stages involving different types of chemical reactions. Typical 

process description with process details for all 45 products is enclosed at Annexure-VII.  

2.1 Raw Materials  

• Additional coal of about 100 TPD will be used in the additional 20 TPH coal fired boiler for 2 

MW CPP with total coal of about 250 TPD. 

• The chemicals (raw materials) required for the manufacture of proposed products is presented 

at Annexure -VIII and Hazardous chemicals list is presented at Annexure-IX.  
 

3.0 Environmental Management Plan 
The environmental management plan (EMP) is delineated based on scientific assessment of 

pollution generation, its handling, treatment and disposal for gaseous, liquid, and solid wastes. 

3.1 Water requirement and Wastewater Generation and their Management / Disposal 

The water requirement and wastewater generation for proposed products on 

regular/campaign basis is presented in Table 3. 
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Table 3: Proposed Water Balance 

Sl. 
No. Description 

Input                                   
(KLD) 

Output                                                    
(KLD) 

Segregation 
type of 

Wastewater 

Treatment 
and Reuse 

Method Fresh 
Water 

Recycled 
water 

Evaporation 
/ Handling 

Loss 
Total 

Wastewater 

1 Process                                              162 - -14 176               
HCOD/HTDS 

Segregation, 
Collection 

and 
Treatment 

separately in 
ETP with ZLD 

System for 
reusing the 

treated 
effluent in 

cooling 
towers  

2 

Washings 
(reactors, 
centrifuges, 
nutch filters, 
containers, floor 
moping, etc.) 

25 - - 25 LTDS/LCOD 

3 Boiler   
(30 & 20 TPH) 240 - 200 40 LTDS/LCOD 

4 Cooling Towers 
(5000 TR)                    21 279 275 25 LTDS/LCOD 

5 DM 
Regeneration 12 - - 12 HTDS/LCOD 

6 Scrubber  8 - - 8 HTDS/LCOD 

7 Q.C and R&D                                  5 - - 5 LTDS/LCOD 
8 Domestic 30 - 5 25  

9 Gardening                          50 - 50 -   

Total 
553 279 516 316 

Reuse: Total reuse is 
279 KLD 832 832 

The sources of wastewater generation are from the process, floor & reactor washings, utilities, Q.C, 

R&D, scrubber and plant domestic waste. Total proposed wastewater will be 316 KLD. The effluent 

will be segregated in to HTDS/ HCOD, HTDS from scrubber and other utilities, LTDS/LCOD and 

collected by gravity into collection tank separately and the details are presented in Table 4. This 

individual effluent will be pumped to the above ground level R.C.C lined tanks for storage and 

neutralization. The effluents segregated quantity, characteristics and treatment flow is briefly 

presented in Table 4. 

Table 4: Effluent Treatment Flow  as per Segregation 

Effluent Qty. 
(KLD) 

pH TDS 
(mg/l) 

COD 
(mg/l) 

Treatment Flow 

HTDS/ 

HCOD 

& 

HTDS 

 

 

196 2 to 12 <100000 <30000 Collection Equalization   Neutralization   
Settling   Holding  Steam stripper  MEE 
along with HTDS effluent  Condensate to  
ETP(biological treatment)  Concentrate to 
ATFD  
 
ATFD Condensate to ETP (Biological 
Treatment) along with domestic wastewater 
(septic tank overflow)  Pressure Sand Filter 
 Activated Carbon Filter   R.O  R.O  
rejects to MEE. 
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R.O Permeate & Condensate to Boiler 
 
ATFD Salts to TSDF and stripped solvents to 
SPCB authorized cement industries 

LTDS /  

LCOD 

 

95 6-10 < 5000 < 3000 
Collection  Equalization  Neutralization 
ETP (Biological Treatment) along with MEE 
condensate.  

Domestic 25 6-9 < 2000 < 1000 Septic tankOverflow to Biological treatment 
of ETP 

 

ETP – ZLD facility consists of primary treatment (equalization and neutralization), secondary 

treatment (stripper with MEE, ATFD & biological) and tertiary treatment (Pressure sand filter, 

Activated carbon filter & Reverse Osmosis) will be provided. Domestic wastewater will be sent to 

septic tank and the overflow to ETP (biological treatment). Concentrate from MEE system will be sent 

to ATFD and the salts from the evaporation system will be collected and sent to TSDF for safe 

disposal. Industry also proposes for another MEE. 

3.2 Hazardous / Solid Waste Generation, Handling and their Disposal 

Solid waste mainly segregated into process organic residues, inorganic salts, boiler ash spent 

mixed unrecoverable solvents and spent carbon. Hazardous / Solid waste will be segregated, 

detoxified and collected in the HDPE drums / bags and will be stored in the covered and raised 

platform with Leachate collection system. The proposed solid waste and other waste generated, 

handling and disposal method from the various stages of APIs & API intermediates manufacturing 

plant is presented in the Table 5.  
 

Table 5:  Hazardous / Solid Waste Generation from the Proposed Products 

Sl. 
No. Description 

Proposed 
Quantity 

(TPD) 
Handling 
Method Disposal 

1. Process Organic  9.8 
HDPE Bags 

/ Drums 

Sent to SPCB Authorized 
Cement industries / TSDF 

 

2. Spent carbon 1 
3. Distillation residue Lumpsum 

4. 
Inorganic & 
Evaporation salt 
(Process) 

16.3 

HDPE Bags 
5. Evaporation salt  

(Non-Process) 2.5 

6. ETP Sludge 1 

7. Boiler Ash 75 
Stored in 
covered 

area  

Sold to Cement Brick 
Manufacturers 

Other Hazardous Waste generation from the Plant 

8. Detoxified 
Container / Liners 

200 Nos./ 
month 

Designated 
covered 

Disposed to SPCB Authorized 
agencies after complete 
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Sl. 
No. Description 

Proposed 
Quantity 

(TPD) 
Handling 
Method Disposal 

drums,  
HDPE Carboys,  
Fiber Drums,  
PP Bags 

1000 
Nos/month 

500 nos/month 
500 kg/month 

area detoxification  

9. Spent Mixed 
solvents 6 KLD 

Stored 
Tanks/ 
Drums 

Sent to SPCB Authorized 
Recyclers / Cement industries 

10. Waste oils & 
Grease 2 KL/annum MS Drums 

Sent to SPCB Authorized 
agencies for reprocessing / 

recycling. 

11. Used Lead acid 
Batteries 100 nos/month 

Designated 
covered 

area 

Sent to suppliers on buy-back 
basis. 

12. E- waste 0.001 
Designated 

covered 
area 

Send to authorized e-waste 
Collection centers/ registered 

dismantlers/ authorized 
recyclers/ return back to 

manufacturers 

13. Canteen food 
waste Lumpsum HDPE Bags Disposed to Village authorized 

agencies 

14. Paper waste & 
Misc. Lumpsum HDPE Bags Scrap Venders 

15. 
Misc. Waste  
(spill control 
waste) 

Lumpsum Stored in 
Drums TSDF 

Note: Solid waste quantities maximum on various combinations i.e., 20 products on campaign 
products at a point of time and R&D products 

 

The overall comparison of various combinations of pollutants from permitted and proposed products 

are presented in Table 6. 

 

Table 6: Comparison of Pollution Loads for the Permitted and Proposed Products 

SI. 
No. Description Permitted 

Revised 
Pollution load 

(proposed) 
1. Total Production Capacity (TPM) 200  201.67  
2. Water Input for Process (KLD) 161  162 
3. Total Process Effluent (KLD) 171 176 
4. TDS (kg/day) 15518 16348 
5. COD (kg/day) 7153 6567 
6. Fresh Water requirement 457 553 
7. Total Effluent (KLD) 298 316 
8. Organic Residue (kg/day) 9357 9758 
9. Inorganic & Eva. Salts (kg/day) 15519 16339 

10. Spent Carbon (kg/day) 989 992 
11. Total Solid Waste (kg/day 25138 26842 
12. Process Emissions (kg/day) 1712 1507 
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3.3 Process Emissions Management 

Manufacturing of APIs and APIs intermediate will result in gaseous emissions. Maximum 

process emissions for proposed products are given in Table 7.  Proposed gaseous emissions will be 

scrubbed in two stages with water and caustic solution based on the characteristics of gases. 

Table 7: Maximum Quantity of Process Emissions from Proposed Products 
Name of the  

Gas 
*Quantity  
(kg/day) 

Treatment  

CO2 1316.27 Dispersed into atmosphere 
HCl 61.07 Scrubber with water / caustic solution 
HF 29.38 Scrubber with caustic sol. 
H2 1.87 Diffused with flame arrestor 

SO2 40.34 Scrubber with caustic solution 
HBr 0.02 Scrubber with caustic sol. 

 
3.4 Fugitive emissions 

 Solvents used in the manufacturing process are stored in drums and bulk quantities are stored 

in underground/ above ground storage tanks. 

 Solvents are handled in closed conditions thereby reducing the losses in the form of 

evaporation.  

 Proper earthing will be provided to all the electrical equipment and the joints / connections 

wherever solvent handling is done.  

 Reactor and solvent handling pump will have mechanical seals to prevent leakage. 

 The industry will take measures for reduction of fugitive emissions and for further reduction 

industry will provide vent condensers to the tanks.  

 Chilled brine circulation will be carried out to condensate the solvent vapour and to the 

receivers of the solvent vapors which ensures the maximum recovery. 

 Solvent vapours from the Centrifuge and Catch pots will be connect to vent condensers.  

 The height of the solvent receiver tank vent is above production block roof level and the 

diameter is 20 mm. 

 Flame proof fitting / equipments / pumps / lighting will be used wherever solvents are used. 

The solvent storage tanks will be provided with breather valve to prevent losses  

 Industry has proposed solvent recovery unit with 32 (existing 22 & proposed 10) simple and 

fractional distillation columns ranging from 2 KL to 8 KL capacity batch / continuous columns 

height ranging from 12 m to 20 m with Primary and Secondary condenser facility. Industry 

also proposes additional solvent recovery units. 

 Solvent Input  
Solvent 
Loss in 
Effluent 

Solvent Loss 
in Org. 
residue 

Solvent Loss 
(Handling) 

Solvent 
Recovery  

Solvent 
Recovery  

(KLD) (KLD) (KLD) (KLD) (KLD) (%) 
326 3.1 2.7 13.6 306.5 94 
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3.5 Emissions–Utilities 

Industry has already installed 30 TPH coal fired boiler for 3 MW CPP. Proposes an additional 

20 TPH coal fired boiler for 2 MW CPP. Existing 10 TPH, 4 TPH coal fired boilers and 15 lac K.cal/hr 

coal fired thermic fluid heater will remain standby and will be used during the maintenance. Existing 

DG sets of 320 KVA and 5x1010 KVA DG sets will be utilized only in case of power failure. 

Additional 20 TPH boiler is to meet the steam requirement for recovery of by-products from 

waste streams, purification of by-products by adding additional stage and recovery of additional 

solvents. 

Table 8:  Stack Emission Details  

Source 
Stack 
Height 

(m) 

Diameter 
(m) 

Temperature  
( oC) 

Flue Gas 
Flow 
rate 

(m3/hr) 

Exit 
Gas 

Velocity 
(m/sec) 

PM SO2 NOx 

kg/hr 

Coal Fired Boiler 
Additional
20 TPH 45 1.1 150 55440 16.2 2.93 35.42 26.24 

Existing 
30TPH 55 1.3 150 82404 17.3 4.32 56.23 39.38 

The various measures proposed to minimize the pollution from the boiler are as follows:   

 Electrostatic Precipitator (ESP) will be installed to control the particulate (PM) emissions within 

statutory limit of 115 mg/Nm3. To facilitate wider dispersion of pollutants, 45 m height stack 

will be installed for 20 TPH Boiler. 

 The NOx emissions from the boilers will be controlled by controlling combustion measures, 

which will be approached by way of low NOx burners or by air stagging in boiler. The NOx 

emissions will be restricted to below 500 mg/Nm3.  

 Fugitive dust are controlled by adopting dust extraction and dust suppression measures and 

development of greenbelt along the periphery of the proposed Boiler area. 

Boiler Steam Distribution: 
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3.6 Waste Minimization 

 Industry proposed to purify some crude by-products using mixed solvents and reusing them in 

the products and recover some by-products out of waste, thereby minimizing the waste from the 

products manufactured. 

4.0 Conclusions 

 After thoroughly verifying the requirements and approvals given to the industry, it was 

identified that the steam and power requirement has been underestimated by industry. Hence 

proposed to install an additional 20 TPH boiler for 2 MW Captive Power generation along with the 

permitted 3MW Captive Power Plant using 30 TPH coal fired boiler to meet the underestimated steam 

requirements of the industry. Industry also felt that about 20 products added does not have good 

market and hence proposed to drop 20 products from the total 65 products. Thereby total products 

reduced to 45 and modified production capacity marginally increased by 20 TPA. The industry also 

proposed to adopt waste minimization techniques and recover some by-products out of waste and 

purify some by-products for re-use in the plant. 

 Following points are identified from the above EMP: 

1. Total production capacity marginally increased from 200 TPM to 201.67 TPM. 

2. Overall process effluent marginally increased from 171 KLD to 176 KLD. 

3. Overall solid waste has marginally increased from 25138 kg/day to 26842 kg/day. 

4. Overall solvent recovery improved from 93% to 94%. 

5. Overall reduction in gaseous emissions from 1712 kg/day to 1507 kg/day. 

6. Spent Mixed solvents are used for purification and recovery of by-products that was previously 

included in Hazardous waste is now recovered. 

 

Industry humbly requests the MoEF&CC and EAC to consider the above Amendments to 

Environmental Clearance and issue us the EC Amendment. 
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ANNEXURE - IV 
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ANNEXURE - V 
 

 Google Map showing Project Boundaries 
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Description :

PRODUCT : Cefixime Trihydrate

Stage-1 : (4-Methoxyphenyl)methyl-3-(Chloromethyl)-8-methyl-7-[(2-phenyl acetyl)amino]-5-thia-1-aza-
bicyclo][4.2.0]octa-2-ene-2-carboxylate recting with formaldehide through wittig reaction in presence fo
Triphenylphosphine, Sodium Bromide and Sodium Hydroxide in Methylene Dichloride, Dimethylformamide, Methanol
and water mixture. The final product was islating by concentrating Methylene Dichloride and drying.

Stage-2 : Averest (stage-1) is under going hydolysis in presence of Phenol and enzyme. The product was extracting
into water by washing with Butyl acetate, and Acetone. The isolated product was drying under vacuum.

Stage-3 : AVNA is going under peptide condensation in presence of Triethylamine and further going into hydrolysis in
presence of Sodium Hydroxide base in Methanol and water. The final compound was isolating by neutralizing pH. Final
product was drying under vacuum.

Purification of By-Product : Dissolution of 2-Mercaptobenzothiazole crude in Recovered Mixed Solvent followed by
Carbon treatment and solvent distillation upto ~2.0 residual volume and then solid filtration and drying to get pure 2-
Mercaptobenzothiazole.

Recovery of Waste and Conversion into By-Product: Triphenylphosphine Oxide crude dissolved into
Toluene+water mixture followed by layer seperation to remove the inorganic impurities in aqueous layer. TPPO pure
isolated from Toluene layer after distillation of
Toluene upto 2.0-2.5 residual volume followed by solid filtration and drying.

ANNEXURE - VII
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Flow Chart

Triphenylphosphine By-Product
Formaldehyde (40%) Sol.Recovery
Methanol Evaporation Loss
Methylene Dichloride Effluent
Sodium Bromide Organic Residue
Sodium Hydroxide 
Hydrochloric Acid (35%)
Dimethylformamide
Water

Stage-1
Phenol
Butyl Acetate
Sodium Bicarbonate Sol.Recovery
Sodium Chloride Evaporation Loss
Sodium Carbonate Effluent
Carbon Organic Residue
Ethylenediaminetetraacetic acid Spent Carbon
Sulfuric acid Process Emissions
Acetone
Water

Stage-2
MICA Ester By-Product
Triethylamine Sol.Recovery
Methanol Evaporation Loss
Hydrochloric acid (35%) Effluent
Sodium Hydroxide Organic Residue
Water

(4-Methoxyphenyl)methyl-3-
(Chloromethyl)-8-methyl-7-[(2-
phenyl acetyl)amino]-5-thia-1-
aza-bicyclo][4.2.0]octa-2-ene-2-
carboxylate

  Cefixime Trihydrate     

PRODUCT : Cefixime Trihydrate

Stage I 

Stage II 

Stage III 
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Description :

PRODUCT : Cefpodoxime Proxetil

Stage-1 : 7-ACA is hydrolysis and methoxylation in presence of Borantrifluoride and Methanol in Sulfolane. This
was isolating water by adding with Treithylamine and the wet product further going under peptide condensation
reaction with MAEM in water and Tetrhydrofuran in presence of Triethylamine base. The final product was
extracting into water with by using Ethyl acetate. CPDA was isolating from water by using Sulfuric acid. The
isolated product drying under vacuum.

Purification of By-Product : CEIPC is under going iodonation in presence of phase transfer catalyst. This is
further using for esterification of Stage-1 in presence of TMG base. The product was extracting into Ethyl acetate
and concentrating the Ethyl acetate under vacuum and the retained was dissolving by adding Methanol. This was
poring into water to isolate the final product the final product was drying under vacuum.

Stage-2 : Dissolution of 2-Mercaptobenzothiazole crude in Recovered Mixed Solvent followed by Carbon
treatment and solvent distillation upto ~2.0 residual volume and then solid filtration and drying to get pure 2-
Mercaptobenzothiazole.
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Flow Chart

7-Amino cephalosphoranic acid

Triethylamine
Borantrifluoride By-Product
Sulfolane Sol.Recovery
Methylene Dichloride Evaporation Loss
Sodium Hydroxide Effluent
Sodium Chloride Organic Residue
Tetrahydrofuran Spent Carbon
Ethyl Acetate
Methanol
Sulfuric Acid
Carbon
Water

Stage-1

Sodium Iodide
18-Crown-6
1,1,3,3-Tetramethyl gunadine
Toluene Sol.Recovery
Ethyl Acetate Evaporation Loss
Methanol Effluent
Dimethylacetamide Organic Residue
Hydrochloric acid (35%) Spent Carbon
Ammonia (10%) Process Emissions
Sodium Chloride
Sodium Thiosulfate
Carbon
TBAB
Water
Cyclohexane

     Cefpodoxime Proxetil     

Benzothiazol-2-yl-2-(2-
aminothiazol-4-yl)-(Z)-2-
methoxyiminothioacetate

1-Chloroethyl isopropyl 
carbonate

PRODUCT : Cefpodoxime Proxetil

Stage I 

Stage II 
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Description :

PRODUCT : Cefuroxime Axetil

Stage-1 : 7-ACA is under going hydrolysis in presence of NaOH base in methanol. SMIA is under going
chlorination in presence of PCl5 in MDC and DMAc. After reaction the excess Chlorin are removing by washing
with water. The SMIA chloride reaction mass and 3-Hydroxy 7-ACA both are condensing in presence of sodium
bicarbonate at neutral pH and forming as Stage-1. This product was isolating by using HCl and drying under
vacuum.
Stage-2 : Stage-1 under going amido acylation with chloro sulfonyl iso cynate in acetone and water. The isolated
product was further giving MDC and water slurry washings to remove inorganic salts. the final product dring under
vacuum.

Stage-3 : Stage-2 is under going esterification with 1-Acetoxy ethyl bromide in presence of Na2CO3 base in
DMAc. the product was extracting in to ethyl acetate by adding ethyl acetate and water mixture. Ethyl acetate was
concentrating under vacuum and isolating by adding methanol + cyclohexane. The isolated product drying in FBD.
During the reaction Cefuroxime acid with 1-AEB in presence of sodium carbonate Sodium bromide is forming as
byproduct and it is going in aqueous layer during workup and Cefuroxime axetil isolated from organic layer. Sodium
bromide isolated from aqueous layer after distillation of organic solvents and water finally addition of ethanol
methanol mixture to get solid precepitate of sodium bromide and it has seperated by solid filtration.
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Flow Chart

7-Amino cephalosphoranic acid

Phosphorus Pentachloride
Sodium Hydroxide Sol.Recovery
Sodium Metabisulfite Evaporation Loss
Sodium Carbonate Effluent
Hydrochloric acid (35%) Organic Residue
Acetic Acid Process Emissions
Methylene Dichloride
Methanol
Dimethylacetamide
Water

Stage-1
Chlorosulfonyl Isocyanate Sol.Recovery
Sodium Hydroxide Evaporation Loss
Hydrose Effluent
Acetone Organic Residue
Methylene Dichloride Process Emissions
Water

Cefuroxime Acid
1-Acetoxy Ethyl Bromide
Sodium Carbonate
Sodium Hydrosulfite By-Product
Sodium Thiosulfate Sol.Recovery
Sodium Chloride Evaporation Loss
Ammonia Solution (10%) Effluent
Diethylacetamide Organic Residue
Ethyl Acetate Inorganic Solid Waste
Methanol Spent Carbon
Cyclohexane Process Emissions
Sodium Hydroxide
Water
Carbon

      Cefuroxime Axetil     

(Z)-2-Methoxyimino-2-(furyl-2-yl) 
acetic acid ammonium salt 

PRODUCT : Cefuroxime Axetil

Stage I 

Stage II 

Stage III 
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Description :

Flow Chart

Cefuroxime Acid Sol.Recovery
2-Ethylsodium Hexanoate Evaporation Loss
Acetone Effluent
Carbon Organic Residue
Water Spent Carbon

       Cefuroxime Sodium     

PRODUCT : Cefuroxime Sodium

Stage-1 : Cefuroxime Sodium is a sterile product. It is manufactured from Cefuroxime Acid by reacting with 2-
Ethylsodium Hexonate in Acetone medium and purified with Carbon. Product is isolated and dried under vacuum.

Stage I 

ANNEXURE - VII
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Description :

Flow Chart

Ceftriaxone Sodium (Crude)
Hydrochloric acid (35%) Sol.Recovery
2-Ethylsodium Hexanoate Evaporation Loss
Acetone Effluent
Water Organic Residue
Carbon Spent Carbon

        Ceftriaxone Sodium     

PRODUCT : Ceftriaxone Sodium

Stage-1 : Ceftriaxone sodium is an API sterile drug. This was manufacturing through dissolving and isolation
Ceftriaxone sodium is dissolving in water and acetone mixture in presence of HCl. Again isolating after carbon
treatment by adding sodium-2-ethyl hexanoic acid.

Stage I 

ANNEXURE - VII
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Description :

Flow Chart

Hexamethyldisilazane Sol.Recovery
Trimethyl Silyliodide Evaporation Loss
Sodium Hydroxide Effluent
Methylene Dichloride Organic Residue
Methanol
Triethylamine
Water

Stage-1

By-Product
Sulfuric Acid Sol.Recovery
Sodium Hydroxide Evaporation Loss
Methylene Dichloride Effluent
Tributylamine Organic Residue
Methanol Inorganic Solid Waste
Acetonitrile
Acetone

Cefpirome Sulfate (Crude)
Methylene Dichloride Sol.Recovery
Tributylamine Evaporation Loss
Acetonitrile Organic Residue
Acetone Spent Carbon
Carbon

PRODUCT : Cefpirome Sulfate

Stage-1 : 7-Aminodesacetoxy Cephalosphoranic acid is reacted with 6,7-Dihydro-5H-cyclopenta [b]pyridine in
presence of Hexamethyldisilazane, Trimethyl Silyliodide and Sodium Hydroxide in Methylene Dichloride, Methanol
and Triethylamine as solvent media forms Stage-1 product. Product is isolated and dried under vacuum.

Stage-2 : In the next step Stage-1 react with Benzothiazol-2-yl-2-(2-aminothiazol-4-yl)-(Z)-2-methoxyimino
thioacetate in presence of Sulfuric acid and Sodium Hydroxide in the medium of Methylene Dichloride,
Tributylamine, Methanol, Acetonitrile and Acetone forms Cefpirome Sulfate. Product isolated and dried under
vacuum.

Stage-3 : Cefpirome Sulfate dissolute in Acetonitrile, Methylene Dichloride, Tributylamine and Acetone as solvent
media and gets purified with Carbon and reprecipitated in sterile condition to form pure Cefpirome Sulfate.

                   Cefpirome Sulfate

7-Aminodesacetoxy 
Cephalosphoranic acid
6,7-Dihydro-5H-cyclopenta 
[b]pyridine

Benzothiazol-2-yl-2-(2-
aminothiazol-4-yl)-(Z)-2-
methoxyiminothioacetate

Stage I 

Stage II 

Stage III 
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Description :

Stage-2 : EHATA is under going hydrolysis in presence of sodium hydroxide in water and going acylation in
presence of acetic an hydride and sodium hydroxide at neutral pH condensation. This was isolating in centrifuge. The
isolated product doing anhydrification in acetone and going condensation with bis mercaptobenz thiazole in presence
of TEA and TPP in MDC. The product was isolating in centrifuge and further drying under vacuum.

Stage-5 : 7-AVNA is under going peptide condensation with Thio ester in presence of TEA in water an THF media.
The product was extracting into water and undergoing hydrolysis in presence of K2CO3 and NH4Cl mixture and
isolating as cefdinir potassium salt. This cefdinir potassium salt making as cefdinir by adding dil. sulfuric acid in
water. The final product doing drying under vacuum.

PRODUCT : Cefdinir Monohydrate

Stage-1 : Dissolution of 2-Mercaptobenzothiazole in Recoverd Mixed Solvent followed by Carbon treatment and then
reaction with Hydrogen Peroxide to form 2-Mercaptobenzothiazole disulfide. Precipitated solid material filtered
washed with solvent and dried to get final compound 2-Mercaptobenzothiazole disulfide.

Stage-3 : (4-Methoxyphenyl)methyl-3-(Chloromethyl)-8-methyl-7-[(2-phenyl acetyl)amino]-5-thia-1-aza-
bicyclo][4.2.0]octa-2-ene-2-carboxylate recting with formaldehide through wittig reaction in presence fo
Triphenylphosphine, Sodium Bromide and Sodium Hydroxide in Methylene Dichloride, Dimethylformamide, Methanol
and water mixture. The final product was islating by concentrating Methylene Dichloride and drying.

Stage-4 : Averest (stage-1) is under going hydolysis in presence of Phenol and enzyme. The product was extracting
into water by washing with Butyl acetate, and Acetone. The isolated product was drying under vacuum.
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Flow Chart

2-Mercaptobenzothiazole Sol.Recovery
Recoverd Mixed Solvent Evaporation Loss
Carbon Effluent
Hydrogen Peroxide (50%) Organic Residue

Spent Carbon

Sodium Hydroxide
Acetic anhydride By-Product

Sol.Recovery
Evaporation Loss

Triphenylphosphine Effluent
Triethylamine Organic Residue
Hydrochloric acid (35%)
Acetone
Methylene Dichloride
Water

Triphenylphosphine By-Product
Formaldehyde (40%) Sol.Recovery
Methanol Evaporation Loss
Methylene Dichloride Effluent
Sodium Bromide Organic Residue
Sodium Hydroxide 
Hydrochloric Acid (35%)
Dimethylformamide
TBAB
Water

Stage-3
Phenol
Butyl Acetate
Sodium Bicarbonate Sol.Recovery
Sodium Chloride Evaporation Loss
Sodium Carbonate Effluent
Carbon Organic Residue
Ethylenediaminetetraacetic acid Spent Carbon
Sulfuric acid Process Emissions
Acetone
Water

2-Mercaptobenzothiazole 
disulfide (MBTS)

Ethyl-(2,Z)-(2-amino-1,3-
thiazole)-4-Hydroxyimino 
acetate

(4-Methoxyphenyl)methyl-3-
(Chloromethyl)-8-methyl-7-[(2-
phenyl acetyl)amino]-5-thia-1-
aza-bicyclo][4.2.0]octa-2-ene-2-
carboxylate

PRODUCT : Cefdinir Monohydrate

Stage II 

Stage III 

Stage IV 

Stage I 
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Flow Chart

Stage-4
Stage-2
Tetrahydrofuran
Methylene Dichloride By-Product
Triethylamine Sol.Recovery
Ammonium Chloride Evaporation Loss
Potassium Carbonate Effluent
Acetone Organic Residue
Carbon Spent Carbon
Sulfuric acid Process Emissions
EDTA
Water

PRODUCT : Cefdinir Monohydrate

   Cefdinir Monohydrate     

Stage V 

ANNEXURE - VII
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Description :

PRODUCT : Cefprozil Monohydrate

Stage-2 : (4-Methoxyphenyl)methyl-3-(Chloromethyl)-8-methyl-7-[(2-phenylacetyl)amino]-5-thia-1-aza-bicyclo]
[4.2.0]octa-2-ene-2-carboxylate reacts with Triphenylphosphine in presence of Acetaldehyde, Sodium Hydroxide,
Sodium Iodide and Hydrochloric acid in Dimethylformamide, Methylene Dichloride and Methanol solvent media to
give Stage-2 Compound.       
Stage-3 : Stage-2 Compound on reaction with Phenol in presence of Sodium Carbonate, Sodium Chloride, Sodium
Bicarbonate, Sulfuric Acid and Ethylenediaminetetraacetic acid in Butyl Acetate, Acetone and Methanol solvent
media to form Stage-3 Intermediate.       

Stage-4 : Stage-3 Intermediate gets reacted with Hexamethyldisilazane in presence of p-Hydroxydane Salt, Ethyl
Chloroformate, Hydrochloric acid and Ammonia in Dimethylformamide, Methylene Dichloride and Acetone solvent
media to form Cefprozil Monohydrate.     

Stage-1 : Triphenylphosphine Oxide reacts with Triphosgene in Chlorobenzene to form Dichlorotriphenyl
phosphene and finally it is reacting with Aluminium metal to form Triphenylphosphene. After reaction completion
addition of warer to quench the reaction mass followed by extraction of product in chlorobenzene. Distillation
of chlorobenzene followed by addition of Methanol and solid filtration gives Triphenylphosphine.
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Flow Chart

Triphenylphosphine Oxide
Chlorobenzene Sol.Recovery
Triphosgene Evaporation Loss
Aluminium Metal Effluent
Sodium Hydroxide Organic Residue
Methanol Process Emissions
Water

Sodium Iodide By-Product
Triphenylphosphine Sol.Recovery
Acetaldeyde Evaporation Loss
Sodium Hydroxide Effluent
Hydrochloric acid (35%) Organic Residue
Dimethylformamide
Methylene Dichloride
Methanol
Water

Stage-2
Phenol
Sodium Carbonate
Sodium Chloride
Sodium Bicarbonate Sol.Recovery
Sulfuric Acid Evaporation Loss

Effluent
Organic Residue

Carbon Spent Carbon
Butyl Acetate Process Emissions
Acetone
Methanol
Water

Stage-3
Hexamethyldisilazane
p-Hydroxydane Salt
Ethyl Chloroformate Sol.Recovery
Dimethylformamide Evaporation Loss
Methylene Dichloride Effluent
Hydrochloric acid (35%) Organic Residue
Ammonia Solution (16%) Process Emissions
Acetone
Water

    Cefprozil Monohydrate     

PRODUCT : Cefprozil Monohydrate

(4-Methoxyphenyl)methyl-3-
(Chloromethyl)-8-methyl-7-[(2-
phenylacetyl)amino]-5-thia-1-
aza-bicyclo][4.2.0]octa-2-ene-2-
carboxylate

Ethylenediaminetetraacetic acid

Stage II 

Stage III 

Stage IV 

Stage I 

ANNEXURE - VII

63



Description :

Flow Chart

N-Methyl Pyrrolidine
Hexamethyldisilazane
Trimethyl Silyliodide Sol.Recovery
Sodium Hydroxide Evaporation Loss
NOBA Effluent
Cyclohexane Organic Residue
Methanol Spent Carbon
Hydrochloric acid (35%)
Triethylamine
Carbon
Water

Stage-1

Hydrochloric acid (35%) By-Product
Sodium Hydroxide Sol.Recovery
Tetrahydrofuran Evaporation Loss
Ethyl Acetate Effluent
Triethylamine Organic Residue
Dimethylacetamide Spent Carbon
Acetone
Carbon
Water

  Cefepime Dihydrochloride Monohydrate     

Benzothazol-2-yl-2-(2-
aminothiazol-4-yl)-(Z)-2-
methoxyiminothioacetate

7-Aminodesacetoxy 
Cephalosphoranic acid

PRODUCT : Cefepime Dihydrochloride Monohydrate

Stage-1 : 7-Aminodesacetoxy Cephalosphoranic acid is reacted with N-Methyl Pyrrolidine in presence of
Hexamethyldisilazane, Trimethyl Silyliodide, Sodium Hydroxide, Hydrochloric acid in Methanol, Cyclohexane and
Triethylamine as solvent media forms Stage-1 product. Product is isolated and dried under vacuum.

Stage-2 : In the final step Stage-1 react with Benzothazol-2-yl-2-(2-aminothiazol-4-yl)-(Z)-2-methoxyimino
thioacetate in presence of Hydrochloric acid and Sodium Hydroxide in the medium of Dimethylacetamide,
Tetrahydrofuran, Ethyl Acetate, Triethylamine and Acetone as solvents forms Cefepime Dihydrochloride
Monohydrate.

Stage I 

Stage II 
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Description :

Flow Chart

7-Amino cephalosphoranic acid

Phosphorus Pentachloride
Sodium Hydroxide Sol.Recovery
Sodium Carbonate Evaporation Loss
Hydrochloric acid (35%) Effluent
Acetic Acid Organic Residue
Methylene Dichloride Process Emissions
Methanol
Dimethylacetamide
Water

Stage-1
Chlorosulfonyl Isocyanate Sol.Recovery
Sodium Hydroxide Evaporation Loss
Acetone Effluent
Methylene Dichloride Organic Residue
Water

Stage-2 : Stage-1 under going amido acylation with chloro sulfonyl iso cynate in acetone and water. The isolated
product was further giving MDC and water slurry washings to remove inorganic salts. the final product dring under
vacuum.

     Cefuroxime Axetil     

PRODUCT : Cefuroxime Acid

Stage-1 : 7-ACA is under going hydrolysis in presence of NaOH base in methanol. SMIA is under going chlorination
in presence of PCl5 in MDC and DMAc. After reaction the excess Chlorin are removing by washing with water. The
SMIA chloride reaction mass and 3-Hydroxy 7-ACA both are condensing in presence of sodium bicarbonate at
neutral pH and forming as Stage-1. This product was isolating by using HCl and drying under vacuum.

(Z)-2-Methoxyimino-2-(furyl-2-yl) 
acetic acid ammonium salt 

Stage I 

Stage II 
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Description :

PRODUCT : Cefditoren Pivoxil

Stage-1 : 4-Methoxybenzyl 3-chloro methyl-7-(2-phenylacetamido)-3-cephem-4- carboxylate is reacted with 4-
Fluoro-2-methyl thiazole in presence of Triphenylphosphine, Sodium Hydroxide, Phenol, Hydrochloric acid, Sufuric
acid, Sodium Bicarbonate, Sodium Chloride, Sodium Carbonate, Sodium Bisufite and Sodium Bromide in n-
Propanol, Chloroform, Dimethylformamide, n-Butyl Acetate and Acetone solvent media and gets purified with
Carbon to get Stage-1 Compound.                

Stage-2 : Stage-1 Compound on reaction with Methoxyimino aminothiazole benzyl ester in presence of Sodium-2-
ethylhexanoate, Hydrochloric acid and Triethylamine in Tetrahydrofuran, Ethyl Acetate and Acetone solvent media
to form Stage-2 Intermediate.      

Stage-3 : Stage-2 Intermediate gets reacted with Chloromethyl Pivalate in presence of Sodium Bicarbonate,
Sodium Thiosulphate, Sodium Iodide, Sodium Chloride and 18-Crown-6- Ether in Dimethylformamide, Ethyl
Acetate and Isopropyl Ether solvent media to obtain Cefditoren Pivoxil.       
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Flow Chart

4-Fluoro-2-methyl thiazole
Triphenylphosphine
Sodium Hydroxide
Phenol
Sodium Bicarbonate By-Product
Sulfuric Acid (10%) Sol.Recovery
Hydrochloric Acid (35%) Evaporation Loss
Sodium Chloride Effluent
Sodium Carbonate Organic Residue
Sodium Bisufite Spent Carbon
Sodium Bromide Process Emissions
n-Propanol
Chloroform
Dimethylformamide
n-Butyl Acetate
Acetone
Carbon
Water

Stage-1

Sodium-2-ethylhexanoate By-Product
Hydrochloric acid (35%) Sol.Recovery
Triethylamine Evaporation Loss
Tetrahydrofuran Effluent
Ethyl Acetate Organic Residue
Acetone
Water

Stage-2
Chloromethyl pivalate
Sodium Bicarbonate
Sodium Thiosulphate
Sodium Iodide Sol.Recovery
Sodium Chloride Evaporation Loss
Carbon Effluent
18-Crown-6- Ether Organic Residue
Dimethylformamide Spent Carbon
Ethyl Acetate
Isopropyl Ether
Water

PRODUCT : Cefditoren Pivoxil

      Cefditoren Pivoxil     

4-Methoxybenzyl 3-chloro 
methyl-7-(2-phenylacetamido)-3-
cephem-4- carboxylate

Methoxy imino amino thiazole 
benzyl ester

Stage I 

Stage II 

Stage III 
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Description :

Flow Chart

Phosphorous Pentachloride
Pyridine
Triethylamine

Sol.Recovery
Phosphorous Oxychloride Evaporation Loss
Sodium Chloride Effluent
Tetrabutylammonium Bromide Organic Residue
Sodium Bicarbonate Spent Carbon
Ammonia (6%)
Sulfuric acid
Carbon
Methylene Dichloride
Methanol
Ethyl Acetate
Water

Stage-1
Aluminium Chloride
Sodium Bicarbonate
Sodium Carbonate
Maleic acid Sol.Recovery
Acetic acid Evaporation Loss
Hydrochloric acid (35%) Effluent
Sulfuric acid Organic Residue
Potassium Carbonate Spent Carbon
Anisole Process Emissions
Ethyl Acetate
Acetonitrile
Carbon
Water

     Ceftibuten Monohydrate     

PRODUCT : Ceftibuten Monohydrate

Stage-1 : 4-Nitrobenzyl-7-(2-phenyl acetamido)-8-oxo-5-thia-1-azabicyclo-[4,2,0]oct-2-ene-2-carboxylate reacts
with Phosphorous Pentachloride in presence of Pyridine, Triethylamine, (Z)-2-(2-Aminothiazol-4-yl)-2-pentenoic
acid, Phosphorous Oxychloride, Sodium Chloride, Tetrabutylammonium Bromide, Sodium Bicarbonate, Ammonia
and Sulfuric acid in Methylene Dichloride, Methanol and Ethyl Acetate solvent media and gets purified with Carbon
to get Stage-1 Compound.                

Stage-2 : Stage-1 Compound reacts with Aluminium Chloride in presence of Sodium Bicarbonate, Sodium
Carbonate, Maleic acid, Acetic acid, Hydrochloric acid, Sulfuric acid and Potassium Carbonate in Anisole, Ethyl
Acetate and Acetonitrile solvent media and gets purified with Carbon to obtain Ceftibuten Monohydrate.            

4-Nitrobenzyl-7-(2-phenyl 
acetamido)-8-oxo-5-thia-1-
azabicyclo-[4,2,0]oct-2-ene-2-
carboxylate 

(Z)-2-(2-Aminothiazol-4-yl)-2-
pentenoic acid 

Stage I 

Stage II 
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Description :

Flow Chart

Sol.Recovery
Evaporation Loss

2-Methyl-5-mercaptothiadiazole Effluent
Boran Trifluoride Organic Residue
Sodium Hydroxide
Dimethyl Carbomide
Acetic acid
Acetone
Water

Stage-1 Sol.Recovery
1,4-Tetrazole Aceticacid Evaporation Loss
Pivolyl Chloride Effluent
Triethylamine Organic Residue
Diethylamine
Methylene Dichloride Spent Carbon
Dimethylformamide
Piperadine
Sodium Hydrosulfite
Sodium Bicarbonate
Carbon
Acetonitrile
Hydrochloric acid (14%)
Methanol
Caustic lye
Hyflo
Ethylenediaminetetraacetic acid
Water Process Emissions

Cefazoline Acid Sol.Recovery
Sodium Bicarbonate Evaporation Loss
Sodium Chloride Effluent
Acetone Process Emissions
Water

       Cefazoline Sodium     

PRODUCT : Cefazoline Sodium

Stage-1 : In first step 7-Aminodesacetoxy Cephalosphoranic acid reacts with 2-Methyl-5-mercaptothiadiazole in
presence of Boran Trifluoride and Sodium Hydroxide in basic media is used for reaction in Acetone and Dimethyl
Carbomide solvent media to get Stage-1 Compound. The product is dried under vacuum.

Stage-2 : Stage-1 Compound is treated with 1,4-Tetrazole Aceticacid in presence of Diethylamine, Pivolyl Chloride,
Triethylamine, Piperadine, Sodium Hydrosulfite, Sodium Bicarbonate, Ethylenediaminetetraacetic acid and
Hydrochloric acid in Methylene Dichloride, Dimethylformamide, Acetonitrile and Methanol solvent media to get
Cefazolin Acid.

Stage-3 : Cefazolin Acid is Reacted with Sodium Bicarbonate in presence of Sodium Chloride in Acetone as a
Solvent media to get Cefazolin Sodium as the Final product.

7-Aminodesacetoxy 
Cephalosphoranic acid

Stage I 

Stage II 

Stage III 

ANNEXURE - VII

69



Description :

Flow Chart

5-Mercapto-1-methyltetrazole
Boron Trifluoride Sol.Recovery
Sodium Hydrosulfite Evaporation Loss
Calcium Hydroxide Effluent
Sodium Hydroxide
Acetonitrile
Water

Stage-1
Hydroxy DSP Salt
Phosphorous Oxychloride
Diethylamine
Methylene Dichloride
Dimethylacetamide

Sol.Recovery
Evaporation Loss

Sodium Hydrosulfite Effluent
Ammonia Solution (14%) Organic Residue
Hydrochloric acid ( 16%) Spent Carbon
Sodium Hydroxide Process Emissions
Acetonitrile
Sodium Bicarbonate
Hyflo
Carbon
Water

Cefoperazone Acid Sol.Recovery
Sodium Bicarbonate Evaporation Loss
Acetone Effluent
Ethyl Acetate Organic Residue
Carbon Spent Carbon
Water Process Emissions

      Cefoperazone Sodium     

PRODUCT : Cefoperazone Sodium

Stage-1 : 7-Amino desacetoxy cephalosporanic acid reacts with 5-Mercapto-1-methyltetrazole in presence of Boron
Trifluoride, Calcium Hydroxide, Sodium Hydroxide and Sodium Hydrosulfite in Acetonitrile solvent medium to form
Stage-1 Compound.        
Stage-2 : Stage-1 Compound on reaction with Hydroxy DSP Salt in presence of Phosphorous Oxychloride, Sodium
Hydroxide, Diethylamine, Ethylenediaminetetraacetic acid, Sodium Hydrosulfite, Ammonia, Sodium Bicarbonate
and Hydrochloric acid in Methylene Dichloride, Dimethylacetamide and Acetonitrile solvent media to form
Cefoperazone Acid.             

Stage-3 : Cefoperazone Acid reacts with Sodium Bicarbonate in Acetone and Ethyl Acetate solvent media and gets
purified with Carbon to obtain Cefoperazone Sodium.   

7-Amino desacetoxy 
cephalosporanic acid

Ethylenediaminetetraacetic acid

Stage I 

Stage II 

Stage III 
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Description :

Stage-4 : Stage-3 Compound is reacted with Chlorosulfonyl Isocyanate in presence of Sodium Carbonate,
Sodium Bicarbonate, Sodium Lactate, Sodium Chloride and Acetic acid in Acetone, Tetrahydrofuran and Ethyl
Acetate solvent media and gets purified with Carbon to obtain Cefoxitin Sodium.         

PRODUCT : Cefoxitin Sodium 

Stage-1 : 7-Aminocephalosporanic acid reacts with Thiopheneacetyl Chloride in presence of Triethylamine,
Sodium-2-ethylhexanoate and Hydrochloric acid in Methylene Dichloride and Acetone solvent media to get Stage-
1 Compound.      

Stage-2 : Stage-1 Compound on reaction with N-Chlorosuccinimide in presence of Sodium Methoxide, Sodium
Metabisulfate, Hydrochloric acid, Acetic acid, Sodium Chloride and Cyclohexylamine in Methylene Dichloride,
Acetone and Methanol solvent medium to form Stage-2 Intermediate.        

Stage-3 : Stage-2 Intermediate reacts with Sodium Hydroxide in presence of Benzathine Diacetate and Acetic
acid in Methanol and Ethyl Acetate solvent media to get Stage-3 Compound.     

ANNEXURE - VII
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Flow Chart

7-Aminocephalosporanic acid
Thiophene Acetylchloride
Sodium-2-ethylhexanoate Sol.Recovery
Triethylamine Evaporation Loss
Hydrochloric acid (35%) Effluent
Methylene Dichloride Organic Residue
Acetone
Water

Stage-1
N-Chlorosuccinimide 

Sodium Metabisulfate
Hydrochloric acid (35%) Sol.Recovery
Acetic acid Evaporation Loss
Sodium Chloride Effluent
Cyclohexylamine Organic Residue
Methylene Dichloride
Acetone
Methanol
Water

Stage-2
Sodium Bicarbonate Sol.Recovery
Benzathine Diacetate Evaporation Loss
Acetic acid Effluent
Methanol Organic Residue
Ethyl Acetate Process Emissions
Water

Stage-3
Chlorosulfonyl Isocyanate
Sodium Carbonate
Sodium Bicarbonate Sol.Recovery
Sodium Lactate Evaporation Loss
Sodium Chloride Effluent
Acetic acid Organic Residue
Acetone Spent Carbon
Tetrahydrofuran Process Emissions
Ethyl Acetate
Carbon
Water

     Cefoxitin Sodium      

Sodium Methoxide in Methanol 
(25%)

PRODUCT : Cefoxitin Sodium 

Stage I 

Stage II 

Stage III 

Stage IV 
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Description :

Stage-4 : Stage-3 Compound reacts with 2,2'-Dithiobis(benzothiozole) in presence of Triphenylphosphine and
Triethylamine in Methylene Dichloride and Methanol solvent media to get Stage-4 Intermediate.     

Stage-5 : Stage-4 Intermediate on condensation with Stage-1 Compound in presence of Sodium Hydroxide in
Methylene Dichloride, Methanol, Acetone and Triethylamine solvent media to form Stage-5 Compound.      

Stage-6 : Stage-5 Compound in presence of Sodium Hydroxide, Water and Hydrochloric acid in Formic acid,
Ethyl Acetate and Acetone solvent media to obtain Ceftazidime Pentahydrate.       

PRODUCT : Ceftazidime Pentahydrate 

Stage-1 : The condensation of Pyridine with 7-Aminodesacetoxy Cephalosphoranic acid in the presecne of
silylating agent Hexamethyldisilazane, Trimethyl Silyliodide, Sodium Hydroxide and Hydrochloric acid in Methylene
Dichloride, Methanol, Triethylamine and Acetone solvent media to get Stage-1 Compound. 

Stage-2 : Ethyl(2,Z)-(2-amino-1,3-thiazole-4-yl)(hydroxyimino) acetate reacts with tert-Butyl-2-bromo-2-methyl
propanoate in presence of Potassium Carbonate in Dimethylformamide solvent medium to form Stage-2
Intermediate.   

Stage-3 : Stage-2 Intermediate on reaction with Potasium Hydroxide in presence of Hydrochloric acid and Sodium
Hydroxide in Methanol and Acetone solvent media to get Stage-3 Compound.    
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Flow Chart

Pyridine
Hexamethyldisilazane
Trimethyl Silyliodide Sol.Recovery
Sodium Hydroxide Evaporation Loss
Hydrochloric acid (35%) Effluent
Methylene Dichloride Organic Residue
Methanol Spent Carbon
Carbon
Acetone
Triethylamine
Water

Sol.Recovery
Evaporation Loss

Potassium Carbonate Effluent
Dimethylformamide Process Emissions
Water

Stage-2
Potasium Hydroxide
Hydrochloric acid (15%) Sol.Recovery
Sodium Hydroxide Evaporation Loss
Methanol Effluent
Acetone
Water

Stage-3
2,2'-Dithiobis(benzothiozole) By-Product
Triphenylphosphine Sol.Recovery
Triethylamine Evaporation Loss
Methylene Dichloride Organic Residue
Methanol

Stage-4
Stage-1 By-Product
Sodium Hydroxide Sol.Recovery
Methylene Dichloride Evaporation Loss
Methanol Organic Residue
Acetone Inorganic Solid Waste
Triethylamine

Stage-5
Formic acid
Hydrochloric acid (35%) Sol.Recovery
Sodium Hydroxide Evaporation Loss
Ethyl Acetate Effluent
Acetone
Water

       Ceftazidime Pentahydrate      

7-Aminodesacetoxy 
Cephalosphoranic acid

Ethyl(2,Z)-(2-amino-1,3-thiazole-
4-yl)(hydroxyimino) acetate
tert-Butyl-2-bromo-2-
methylpropanoate

PRODUCT : Ceftazidime Pentahydrate 

Stage VI 

Stage I 

Stage II 

Stage III 

Stage IV 

Stage V 
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Description :

Flow Chart

7-Aminocephalosporanic acid

By-Product
Triethylamine Sol.Recovery
Methylene Dichloride Evaporation Loss
Isopropyl Alcohol Effluent
Hydrochloric acid (35%) Organic Residue
Water

Stage-1
Sodium-2-ethylhexanoate
Triethylamine Sol.Recovery
Ethyl Acetate Evaporation Loss
Methanol Organic Residue
Methyl Isobutyl Ketone Spent Carbon
Carbon

      Cefotaxime Sodium     

PRODUCT : Cefotaxime Sodium

Stage-1 : 7-Aminocephalosporanicacid reacts with Methoxyimino aminothiozolyl benzyl ester in presence of
Triethylamine and Hydrochloric acid in Methylene Dichloride and Isopropyl Alcohol solvent media to get Stage-1
Compound.    

Stage-2 : Stage-1 Compound reacts with Sodium-2-ethylhexanoate in presence of Triethylamine, Methanol, Ethyl
Acetate and Methyl Isobutyl Ketone solvent media to obtain Cefotaxime Sodium.     

Methoxyimino aminothiozolyl 
benzyl ester

Stage I 

Stage II 
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Description :

Flow Chart

Sodium-2-ethylhexanoate Sol.Recovery
Tetrahydrofuran Evaporation Loss
Ethyl Acetate Effluent
Acetone Organic Residue
Triethylamine Spent Carbon
Carbon
Hyflo
Water

       Ceftizoxime Sodium     

PRODUCT : Ceftizoxime Sodium

Stage-1 : 7-Amino-3-nor-3-cephem-4-carboxylic acid reacts with Methoxyimino aminothiozolyl benzyl ester in
presence of Sodium-2-ethylhexanoate in Tetrahydrofuran, Ethyl Acetate, Acetone and Triethylamine solvent media
and gets purified with Carbon to obtain Ceftizoxime Sodium.       

7-Amino-3-nor-3-cephem-4-
carboxylic acid
Methoxyimino aminothiozolyl 
benzyl ester

Stage I 
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Description :

Flow Chart

7-Aminocephalosporanic acid
Thiopheneacetyl Chloride
Sodium-2-ethylhexanoate Sol.Recovery
Hydrochloric acid (35%) Evaporation Loss
Triethylamine Effluent
Methylene Dichloride Organic Residue
Acetone
Water

Stage-1
Hydrochloric acid (35%) Sol.Recovery
Sodium-2-ethylhexanoate Evaporation Loss
Acetone Effluent
Carbon Organic Residue
Water Spent Carbon

        Cephalothin Sodium      

PRODUCT : Cephalothin Sodium 

Stage-1 : 7-Aminocephalosporanic acid reacts with Thiopheneacetyl Chloride in presence of Triethylamine,
Sodium-2-ethylhexanoate and Hydrochloric acid in Methylene Dichloride and Acetone solvent media to get Stage-1
Compound.      

Stage-2 : Stage-1 Compound on reaction with Sodium-2-ethylhexanoate in presence of Hydrochloric acid in
Acetone solvent medium and gets purified with Carbon to obtain Cephalothin Sodium.    

Stage I 

Stage II 
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Description :

Flow Chart

7-Amino cephalosphoranic acid

Triethylamine
Borantrifluoride By-Product
Sulfolane Sol.Recovery
Methylene Dichloride Evaporation Loss
Sodium Hydroxide Effluent
Sodium Chloride Organic Residue
Tetrahydrofuran Spent Carbon
Ethyl Acetate
Methanol
Sulfuric Acid
Carbon
Water

        Cefpodoxime Acid     

PRODUCT : Cefpodoxime Acid

Stage-1 : 7-ACA is hydrolysis and methoxylation in presence of Borantrifluoride and Methanol in Sulfolane. This
was isolating water by adding with Treithylamine and the wet product further going under peptide condensation
reaction with MAEM in water and Tetrhydrofuran in presence of Triethylamine base. The final product was
extracting into water with by using Ethyl acetate. Cefpodoxime Acid was isolating from water by using Sulfuric acid.
The isolated product drying under vacuum.

Benzothiazol-2-yl-2-(2-
aminothiazol-4-yl)-(Z)-2-
methoxyiminothioacetate

Stage I 
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Flow Chart

Aminothiazole Pentanoic acid
Triethylamine
Methane Sulofonylchloride
Bis Silylacetamide
Chloro Sulfonyl Isocyante Sol.Recovery
Sodium Hydroxide Evaporation Loss
Sodium-2-Ethylhexanoate Effluent
Ethyl Acetate Organic Residue
Ammonia (10%) Process Emissions
Acetone
Dimethylformamide
Acetonitrile
Methanol
Water

Stage-1
Chloromethyl Pivalate
Sodium Iodide
Boron Trifluoride
Ammonium Bromide Sol.Recovery
Hydrochloric acid (35%) Evaporation Loss
Sodium Bicarbonate Effluent
Anisole Organic Residue
Acetonitrile Inorganic Solid Waste
Methyl Isobutyl Ketone Process Emissions
Diisopropyl Ether
Toluene
Water

7-Amino Cephalosporanic acid

    Cefcapene Pivoxil

PRODUCT : Cefcapene Pivoxil

Description :

Stage-1 : Stage-1 is an intermediate for Cefcapene Pivoxil which was used as an oral drug. It is manufacturing
from7-Amino Cephalosporanic acid by reacting with Methanesulfonyl Chloride, Aminothiazolyl Pentanoic acid and
Chlorosulfonyl isocyanate in presence of Sodium Hydroxide & Bis Silylacetamide. The product was isolating as
Sodium salt of Cefcapene by using Sodium-2-ethylhexanoate. The isolated product was drying under vacuum.

Stage-2 : Cefcapene pivoxil is a oral cephalosporin drug. It is manufacturing from Cefcapene sodium by reacting
with Chloromethyl Pivalate in presence of Sodium Iodie, Boron Trifluoride. The product was extracting into Ethyl
Acetate and concentrating the Ethyl Acetate under Vacuum. The product was further drying under vacuum to get
fianl compound Cefcapene Pivoxil.

Stage I 

Stage II 
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Description :

Flow Chart

7-MAC

Oxalyl Chloride Sol.Recovery
Triethylamine Evaporation Loss
Hydrochloric acid (35%) Effluent
Acetone Organic Residue
Ethyl Acetate
Water

Stage-1
Sodium Hydroxide Sol.Recovery
Hydrochloric acid (35%) Evaporation Loss
Anisole Effluent
Water Organic Residue

Cefmetazole Sol.Recovery
Sodium-2-ethylhexanoic acid Evaporation Loss
Acetone Effluent
Carbon Organic Residue
Water Spent Carbon

       Cefmetazole Sodium     

PRODUCT : Cefmetazole Sodium

Stage-1 : 2-(Cyanomethylsulfanyl) acetic acid is chlorinating with Oxalyl Chloride and further going in condensation 
reaction with 7-MAC for protected Cefmetazole in presence of Triethylamine in Acetone solvent media. The
product was extracting into Ethyl acetate and Water mixture. Further concentrating under vacume to get crystaline
Protected Cemetazole as Stage-1 compound.

Stage-2 : Protected Cemetazole is going Hydrolysis in prepsence of Sodium Hydroxide in Anisole solvent media.
Further hydrolysed product extracting into water, product was isolating by ading Hydrochloric acid and filtering
toget Cemetazole as Stage-2 compound.

Stage-3 : Cefmetazole is suspending in water and disoolving by adding Sodium-2-Ethylhexanoic acid, mass was
charcoal by adding Acetone finally to obtain Cefmetazole Sodium.

2-(Cyanomethylsulfanyl) acetic 
acid

Stage I 

Stage II 

Stage III 
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Description :

Flow Chart

7-MAC

Oxalyl Chloride Sol.Recovery
Triethylamine Evaporation Loss
Hydrochloric acid (35%) Effluent
Acetone Organic Residue
Ethyl Acetate
Water

Stage-1
Sodium Hydroxide Sol.Recovery
Hydrochloric acid (35%) Evaporation Loss
Anisole Effluent
Water Organic Residue

       Cefmetazole

PRODUCT : Cefmetazole Sodium

Stage-1 : 2-(Cyanomethylsulfanyl) acetic acid is chlorinating with Oxalyl Chloride and further going in condensation 
reaction with 7-MAC for protected Cefmetazole in presence of Triethylamine in Acetone solvent media. The
product was extracting into Ethyl acetate and Water mixture. Further concentrating under vacume to get crystaline
Protected Cemetazole as Stage-1 compound.

Stage-2 : Protected Cemetazole is going Hydrolysis in prepsence of Sodium Hydroxide in Anisole solvent media.
Further hydrolysed product extracting into water, product was isolating by ading Hydrochloric acid and filtering
toget Cemetazole as Stage-2 compound.

2-(Cyanomethylsulfanyl) acetic 
acid

Stage I 

Stage II 
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Description :

Stage-1 : (4-Methoxyphenyl)methyl-3-(Chloromethyl)-8-methyl-7-[(2-phenyl acetyl)amino]-5-thia-1-aza-
bicyclo][4.2.0]octa-2-ene-2-carboxylate recting with formaldehide through wittig reaction in presence fo
Triphenylphosphine, Sodium Bromide and Sodium Hydroxide in Methylene Dichloride, Dimethylformamide, Methanol
and water mixture. The final product was islating by concentrating Methylene Dichloride and drying.

Stage-2 : Averest is reacting with phenol at 48 to 52°C to hydrolyze and to give PVC acid. After reaction complies
extract PVC acid in to water by adding Butyl Acetate+Water mixture in presence of Sodium bicarbonate and Sodium
Chloride sol. This PVC acid further hydrolyze to give 7-AVNA and Phenylacetic acid in presence of Enzyme and
Sodium Carbonate solution. 7-AVNA solution charcolized with Carbon and EDTA and Hydrose and isolated by acidify
with Sulfuric acid solution to get pH 3.90 to 4.10. Filter the compound and wash with water followed by drying to get
desired MC. Take mother liquor from (7-AVNA ) distilled the water up to ~10% residual vol .pH adjustment with HCl
solution. Filteration and washing with water. We will get crude Phenylacetic acid material.

PRODUCT : 7-AVNA

Purification of By-Product : Dissolution of Phenylacetic acid in water in presence of Sodium Hydroxide followed by
Carbon treatment to get good color of Phenylacetic acid solution. Finally adjustment of pH 3.0-3.2 with Hydrogen
Chloride to precipitate the Phenylacetic acid. Filtration of solid material drying gives pure Phenylacetic acid.
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Flow Chart

Triphenylphosphine By-Product
Formaldehyde (40%) Sol.Recovery
Methanol Evaporation Loss
Methylene Dichloride Effluent
Sodium Bromide Organic Residue
Sodium Hydroxide 
Hydrochloric Acid (35%)
Dimethylformamide
TBAB
Water

Stage-1
Phenol
Butyl Acetate
Sodium Bicarbonate By-Product
Sodium Chloride Sol.Recovery
Sodium Carbonate Evaporation Loss
Carbon Effluent
Ethylenediaminetetraacetic acid Organic Residue
Sulfuric acid Spent Carbon
Methanol Process Emissions
Enzyme(Wet)
Water

 7-AVNA     

(4-Methoxyphenyl)methyl-3-
(Chloromethyl)-8-methyl-7-[(2-
phenyl acetyl)amino]-5-thia-1-
aza-bicyclo][4.2.0]octa-2-ene-2-
carboxylate

PRODUCT : 7-AVNA

Stage I 

Stage II 
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Description :

Flow Chart

Sodium Hydroxide
Acetic anhydride By-Product
Bismercapto benzothiazole Sol.Recovery
Triphenylphosphine Evaporation Loss
Triethylamine Effluent
Hydrochloric acid (35%) Organic Residue
Acetone
Methylene Dichloride
Water

       MEAT (Thio Ester)     

PRODUCT : MEAT (Thio Ester)

Stage-1 : EHATA is under going hydrolysis in presence of sodium hydroxide in water and going acylation in
presence of acetic an hydride and sodium hydroxide at neutral pH condensation. This was isolating in centrifuge.
The isolated product doing anhydrification in acetone and going condensation with bis mercaptobenz thiazole in
presence of TEA and TPP in MDC. The MEAT (Thio Ester) product was isolating in centrifuge and further drying
under vacuum.

Ethyl-(2,Z)-(2-amino-1,3-
thiazole)-4-Hydroxyimino 
acetate

Purification of By-Product : Dissolution of 2-Mercaptobenzothiazole crude in Recovered Mixed Solvent followed
by Carbon treatment and solvent distillation upto ~2.0 residual volume and then solid filtration and drying to get
pure 2-Mercaptobenzothiazole.

Stage I 
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Description :

Flow Chart

Sodium Iodide By-Product
Triphenylphosphine Sol.Recovery
Acetaldeyde Evaporation Loss
Sodium Hydroxide Effluent
Hydrochloric acid (35%) Organic Residue
Dimethylformamide
Methylene Dichloride
Methanol
Water

Stage-1
Phenol
Sodium Carbonate
Sodium Chloride
Sodium Bicarbonate Sol.Recovery
Sulfuric Acid Evaporation Loss

Effluent
Organic Residue

Carbon Spent Carbon
Butyl Acetate Process Emissions
Acetone
Methanol
Water

    7-APCA     

PRODUCT : 7-APCA

Stage-1 : (4-Methoxyphenyl)methyl-3-(Chloromethyl)-8-methyl-7-[(2-phenylacetyl)amino]-5-thia-1-aza-
bicyclo][4.2.0]octa-2-ene-2-carboxylate reacts with Triphenylphosphine in presence of Acetaldehyde, Sodium
Hydroxide, Sodium Iodide and Hydrochloric acid in Dimethylformamide, Methylene Dichloride and Methanol solvent
media to give Stage-1 Compound.       
Stage-2 : Stage-1 Compound on reaction with Phenol in presence of Sodium Carbonate, Sodium Chloride, Sodium
Bicarbonate, Sulfuric Acid and Ethylenediaminetetraacetic acid in Butyl Acetate, Acetone and Methanol solvent
media to form 7-APCA.

(4-Methoxyphenyl)methyl-3-
(Chloromethyl)-8-methyl-7-[(2-
phenylacetyl)amino]-5-thia-1-aza-
bicyclo][4.2.0]octa-2-ene-2-
carboxylate

Ethylenediaminetetraacetic acid

Stage I 

Stage II 
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Description :

Flow Chart

7-Amino cefalosporanic acid
Boran trifluoride
Sodium Hydroxide (50%) Sol.Recovery
Sulfolane Evaporation Loss
Methanol Effluent
Methylene Dichloride Organic Residue
Water

PRODUCT : 7-Amino-3-(methoxymethyl)-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-
2-ene-2-carboxylic acid (7-AMCA)

Stage-1 : 7-AMCA is an intermediate for Cefodoxime proxetill. This product was manufacturing through a series of
chemical reactions. 7-ACA is hydrolysis and methoxylation in presence of Boron trifluoride and Methanol in
Sulfolane solvent media. This was isolating after extraction of Sulfolane with Methylene Dichloride, from the
aqueous layer by adding Sodium Hydroxide and the wet cake further purifying to get pure 7-Amino-3-
(methoxymethyl)-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid (7-AMCA).

7-Amino-3-(methoxymethyl)-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid (7-
AMCA)     

Stage I 
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Description :

Flow Chart

4-Fluoro-2-methyl thiazole
Triphenylphosphine
Sodium Hydroxide
Phenol
Sodium Bicarbonate By-Product
Sulfuric Acid (10%) Sol.Recovery
Hydrochloric Acid (35%) Evaporation Loss
Sodium Chloride Effluent
Sodium Carbonate Organic Residue
Sodium Bisufite Spent Carbon
Sodium Bromide Process Emissions
n-Propanol
Chloroform
Dimethylformamide
n-Butyl Acetate
Acetone
Carbon
Water

Stage-1 : 4-Methoxybenzyl 3-chloro methyl-7-(2-phenylacetamido)-3-cephem-4- carboxylate is reacted with 4-
Fluoro-2-methyl thiazole in presence of Triphenylphosphine, Sodium Hydroxide, Phenol, Hydrochloric acid, Sufuric
acid, Sodium Bicarbonate, Sodium Chloride, Sodium Carbonate, Sodium Bisufite and Sodium Bromide in n-
Propanol, Chloroform, Dimethylformamide, n-Butyl Acetate and Acetone solvent media and gets purified with
Carbon to get 7-Amino3-thiazole cephalosporanic acid (7-ATCA).

PRODUCT : 7-Amino3-thiazole cephalosporanic acid (7-ATCA)

7-Amino3-thiazole cephalosporanic acid (7-ATCA)     

4-Methoxybenzyl 3-chloro 
methyl-7-(2-phenylacetamido)-3-
cephem-4- carboxylate

Stage I 
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Description :

Flow Chart

Sol.Recovery
Evaporation Loss

Effluent
Hydroxybenzotriazole Organic Residue
Phosphoric acid Process Emissions
Diisopropylethylamine
Dimethylformamide
Methylene Dichloride
Isopropyl Alcohol
Water

  Sitagliptin Phosphate

PRODUCT : Sitagliptin Phosphate

3-(Trifluoromethyl)-5,6,7,8-
tetrahydro-1,2,4triazol[4,3-a] 
pyrazine 
1-Ethyl-3-(3'-dimethylamino 
propyl) carbodiimide 
Hydrochloride

(3R)-3-[(1,1-Dimethylethoxy 
carbonyl)-amino]-4-(2,4,5-
trifluorophenyl)butanoic acid

Stage-1 : (3R)-3-[(1,1-Dimethylethoxy carbonyl)-amino]-4-(2,4,5-trifluorophenyl)butanoic acid is coupled with 3-
(Trifluoromethyl)-5,6,7,8-tetrahydro-1,2,4triazol[4,3-a] pyrazine in presence of 1-Ethyl-3-(3'-dimethylamino propyl)
carbodiimide Hydrochloride, Hydroxybenzotriazole and Diisopropylethylamine in Dimethylformamide solvent.
Methylene Dichloride extraction, washing with water and solvent evaporation gave crude protected Sitagliptin, Which
on acidification with Phosphoric acid in presence of Isopropyl Alcohol solvent medium gives Sitagliptin Phosphate.

Stage I 
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Description :

Flow Chart

Thienohydropyridone

Sol.Recovery
N-Bromosuccinimide Evaporation Loss
Sodium Bicarbonate Effluent
Dimethylformamide Organic Residue
Hexane Process Emissions
Chloroform
Ethyl Acetate
Water

Stage-1
Acetic Anhydride

Sol.Recovery
Hydrochloric acid (35%) Evaporation Loss
Ammonium Chlolride Effluent
Dimethylformamide Organic Residue
Methylene Dichloride Process Emissions
Ethyl Acetate
Water

Stage-1 : Cyclopropyl-2-(2-fluorophenyl) ethanone reacts with N-Bromo succinimide in presence of Sodium
Bicarbonate to give Bromoderivative of ketone. The compound was isolated by extraction with Chloroform followed
by evaporation of solvent. The bromo compound in-situ reacts with Thienohydropyridone to give Stage-1 coupled
product. The intermediate was isolated by Ethyl Acetate and crystallized by titration with Hexane. This intermediate
directly used for next step without further purification.
Stage-2 : Stage-1 product reacts with Acetic Anhydride in presence of Sodium Hydride in Dimethylformamide solvent 
to give Prasugrel. After completion of reaction, the compound extracted by Methylene Dichloride and solvent
evaporated to give crude Prasugrel. Finally, Prasugrel Hydrochloride salt has been prepared by using Hydrochloric
acid and Ethyl Acetate as solvent.

      Prasugrel Hydrochloride     

PRODUCT : Prasugrel Hydrochloride

Cyclopropyl-2-(2-fluorophenyl) 
ethanone 

Sodium Hydride (60%) in 
Paraffin oil

Stage I 

Stage II 

ANNEXURE - VII
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Description :

Flow Chart

Ethyl-2-Bromoacetate
Tripheylphosphine
3-Methylbutanal
Nitromethane Sol.Recovery
Sodium Hydroxide Evaporation Loss
Potassium tert-Butoxide Effluent
Tetrahydrofuran Organic Residue
Ethyl Acetate Process Emissions
Toluene
Hydrogen
Water

       Pregabalin  

PRODUCT : Pregabalin

Stage-1 : First Wittig salt has been prepared by reaction with Ethyl-2-Bromoacetate with Triphenylphosphine
which reacts with 3-Methylbutanal in presence of Sodium Hydroxide to give an olefin intermediate. This
intermediate reacts with anion of Nitromethane (prepared by using Potassium tert-Butoxide) followed by nitro
reduction with Hydrogen in presence of Tetrahydrofuran, Ethyl Acetate and Toluene solvent media to obtain
Pregabalin. 

Stage I 

ANNEXURE - VII

90



Description :

Flow Chart

Dibenzyl Aloe-Emodin
Tempo
Sodium Dihydrogen Phosphate Sol.Recovery
Sodium Chlorite Evaporation Loss
Dimethylformamide Effluent
Acetonitrile Organic Residue
Ethyl Acetate
Water

Stage-1
Acetic Anhydride Sol.Recovery
Ferric Chloride Evaporation Loss
Ethyl Acetate Organic Residue
Water Inorganic Solid Waste

       Diacerein   

PRODUCT : Diacerein

Stage-1 : Alcoholic functionality of Dibenzyl Aloe-Emodin has been converted to acid functionality by using
Sodium Chlorite (oxidizing agent) in presence of Tempo and Sodium Dihydrogen Phosphate. The compound was
extracted by Ethyl Acetate and solvent evaporation gave dibenzylrhein as an intermediate of Diacerine. This
intermediate directly used for next step without further purification.
Stage-2 : Stage-1 product was deprotected by Ferric Chloride and acetylated by Acetic Anhydride. The reaction
has been done in single step and compound isolated by Ethyl Acetate. Washing with water followed by
evaporation of solvent gave Diacerein.

Stage I 

Stage II 

ANNEXURE - VII
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Description :

Flow Chart

(R)-Epichlorhydrin
Carbonyldiimidazole
Potassium Phthalimide Sol.Recovery
Hydrazine Evaporation Loss
Acetic Anhydride Effluent
Methylene Dichloride Organic Residue
Dimethylformamide Process Emissions
Isopropyl Alcohol
Methanol
Water

    Linezolid     

PRODUCT : Linezolid

Stage-1 : 3-Fluoro-4-Morpholino benzenamine reacts with (R)-Epichlorhydrin in presence of Carbonyldiimidazole to
give Chloroethyl carbamate intermediate. This intermediate allowed to reacts with Potassium Phthalimide followed
by hydrolysis by Hydrazine to give amine intermediate. This amine reacts with Acetic anhydride in presence of
Methylene Dichloride, Dimethylformamide, Isopropyl Alcohol and Methanol solvent media to give Linezolid.

3-Fluoro-4-Morpholino 
benzenamine

Stage I 

ANNEXURE - VII
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Description :

Flow Chart

Acetyl Chloride Sol.Recovery
Ferric Chloride Evaporation Loss
Hydrochloric acid (35%) Effluent
Methylene Dichloride Organic Residue
Ethyl Acetate Process Emissions
Isopropyl Alcohol
Water

     Ropinirole Hydrochloride    

PRODUCT : Ropinirole Hydrochloride

Stage-1 : 2-(2-(2-(Dipropylamino) ethyl) phenyl)-N-hydroxyacetamide reacts with Acetyl Chloride followed by ring
cyclization by Ferric Chloride in presence of Ethyl Acetate and Isopropyl Alcohol solvent media to give Ropinirole.
The crude Ropinirole was treated with Hydrochloric acid in presence of Methylene Dichloride medium to form
Ropinirole Hydrochloride.

2-(2-(2-(Dipropylamino) ethyl) 
phenyl)-N-hydroxyacetamide

Stage I 

ANNEXURE - VII
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Description :

Flow Chart

N-Benzyloxycarbonyl-D-Serine
Hydroxylamine Hydrochloride
Thionyl Chloride Sol.Recovery

Evaporation Loss
Effluent

Sodium Bicarbonate Organic Residue
Methylene Dichloride Process Emissions
Tetrahydrofuran
Water

   D-Cycloserine

PRODUCT : D-Cycloserine

Stage-1 : N-Benzyloxycarbonyl-D-Serine reacts with Thionyl Chloride to give Cbz protected Chloromethyl
hydroxyamide derivative. Cyclization done by Sodium Hydride and finally deprotection done by Hydroxylamine
Hydrochloride in presence of Methylene Dichloride and Tetrahydrofuran solvent media to get D-Cycloserine.     

Sodium Hydride (60%) in 
Paraffin oil Stage I 

ANNEXURE - VII
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Description :

Flow Chart

Sol.Recovery
Sodium Bicarbonate Evaporation Loss
Sulfuric acid Effluent
Methanol Organic Residue
Chloroform Process Emissions
Acetone
Water

         Clopidogrel Hydrogen sulphate     

PRODUCT : Clopidogrel Hydrogen Sulfate

Stage-1 : 4,5,6,7-Tetrahydrothieno[3,2-c] pyridine Hydrochloride reacts with Methyl-2-bromo-2-(2-chlorophenyl)
acetate in presence of Sodium Bicarbonate in Methanol and Acetone Solvent medium to form Clopidogrel. The
purification / resolution of Clopidogrel to pure form done by Acetone medium and finally Clopidogrel converted to
Clopidogrel Hydrogen Sulfate by using Sulfuric acid in Chloroform madium.

Methyl-2-bromo-2-(2-chloro 
phenyl)acetate
4,5,6,7-Tetrahydrothieno[3,2-c] 
pyridine Hydrochloride

Stage I 
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Description :

Flow Chart

Sol.Recovery
Evaporation Loss

Ethylene glycol Effluent
Sodium Methoxide Organic Residue
Sodium Bicarbonate Process Emissions
Toluene
Methylene Dichloride
Water

       Bosentan   

PRODUCT : Bosentan

Stage-1 : 5-(2-Methoxyphenoxy)-4,6-dichloro-2-(pyrimidin-2-yl)pyrimidine reacts with 4-(tert-Butyl)benzene-1-
sulfonamide in presence of Sodium Bicarbonate to give 4-substitutes pyrimidine which further couples with
Ethylene glycol in presence of Sodium Methoxide in Toluene and Methylene Dichloride solvent media to give
desired Bosentan.

5-(2-Methoxyphenoxy)-4,6-
dichloro-2-(pyrimidin-2-yl) 
pyrimidine
4-(tert-Butyl)benzene-1-
sulfonamide

Stage I 

ANNEXURE - VII
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Description :

Flow Chart

Trityl Candesartan

Sol.Recovery
Hydrochloric acid (35%) Evaporation Loss
Sodium Bicarbonate Effluent
Dimethylformamide Organic Residue
Acetone Process Emissions
Cyclohexane
Water

      Candesartan Cilexitil     

PRODUCT : Candesartan Cilexitil

Stage-1 : 1-Chloroethyl cyclohexyl carbonate is condensed with Trityl Candesartan in Dimethylformamide solvent
in presence of Sodium Bicarbonate to give crude wet Trityl Candesartan cilexitil. The wet material dried by Acetone
wash and deprotection done by Hydrochloric acid in Cyclohexane-Acetone solvent mixture. Finally, material
isolated by neutralization and titration by Cyclohexane to get Candesartan Cilexitil.

1-Chloroethyl cyclohexyl 
carbonate

Stage I 
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Description :

Flow Chart

Ethyl-2-chloro-3-oxobutanoate
Sodium Hydroxide Sol.Recovery
Hydrochloric acid (35%) Evaporation Loss
Acetone Effluent
Ethyl Acetate Organic Residue
Isopropyl Alcohol
Water

Stage-1 : A mixture of Ethyl-2-chloro-3-oxobutanoate and 3-Cyano-4-isobutoxy benzothioamide taken in Isopropyl
Alcohol and refluxued for stipulated period of time. The reaction was cooled to get crude Ethyl ester protected
Febuxostat. The intermediate was hydrolyzed in Sodium Hydroxide - Acetone and compound was extracted by
Ethyl Acetate after neutralization by acid. Solvent evaporated under reduced pressure followed by Acetone wash
gave Febuxostat in pure form.

       Febuxostat 

PRODUCT : Febuxostat

3-Cyano-4-isobutoxy 
benzothioamide

Stage I 
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Description :

Flow Chart

Azilsartan

Sol.Recovery
p-Toluenesulfonyl Chloride Evaporation Loss
Pyridine Effluent
Methylene Dichloride Organic Residue
Dimethylformamide
Triethylamine

Stage-1 : Cyclic carbonate was taken in Dimethylformamide and to which Pyridine, p-Toluenesulfonyl Chloride were
added successively to prepare Tosyl derivative. The reaction was quenched with water and the compound was
isolated by extraction with Methylene Dichloride followed by evapotaion of solvent. This intermediate was taken in
Methylene Dichloride and Triethylamine followed by Azilsartan were added successively. The reaction was quenched
with water, compound extracted with Methylene Dichloride and solvent evaporation gave desired Azilsartan
Medoxomil.

    Azilsartan medoxomil    

PRODUCT : Azilsartan medoxomil

4-(Hydroxymethyl)-5-methyl-1,3-
dioxol-2-one

Stage I 
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Description :

Flow Chart

3-Quinolidinol Sol.Recovery
Succinic acid Evaporation Loss
Toluene Effluent
Acetone Organic Residue
Water

PRODUCT :Solifenacin Succinate

Stage-1 : A mixture of 1-(S)-phenyl-1,2,3,4-tetrahydro-2-Isoquinoline carboxylate and 3-Quinolidinol taken in
Toluene and refluxed for stipulated period of time with continuous removal of Ethanol. The reaction mixture was
poured in water and Solifenacin was extracted by Toluene extraction followed by evaporation. The crude
Solifenacin was dissolved in Acetone and to which Succinic acid was added. Filtration and drying of compound
gave pure Solifenacin Succinate.

     Solifenacin Succinate  

1-(S)-phenyl-1,2,3,4-tetrahydro-
2-Isoquinoline carboxylate

Stage I 
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Description :

Flow Chart

Sol.Recovery
Sodium Bicarbonate Evaporation Loss
Hydrogen Bromide Effluent
Tetrahydrofuran Organic Residue
Methylene Dichloride Process Emissions
Acetone
Water

        Darifenacin Hydrobromide     

PRODUCT : Darifenacin Hydrobromide

Stage-1 : A Suspension of 2,2-Diphenyl-2-((S)-pyrrolidin-3-yl)acetamide, 5-(2-Bromoethyl)-2,3-dihydro benzofuran
and Sodium Bicarbonate was refluxed in Tetrahydrofuran solvent for a stipulated period of time. The reaction
mixture was partitioned between water and Methylene Dichloride, Organic layer separated and evaporated to give
Crude Darifenacin. Darifenacin was taken in Acetone and to which Hydrogen Bromide was added. Filtration and
drying gave desired Darifenacin Hydrobromide in pure form.

2,2-Diphenyl-2-((S)-pyrrolidin-3-
yl)acetamide
5-(2-Bromoethyl)-2,3-
dihydrobenzofuran

Stage I 
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Description :

Flow Chart

Sol.Recovery
Evaporation Loss

Carbonyldiimidazole Effluent
Methylene Dichloride Organic Residue
Cyclohexane Process Emissions
Water

PRODUCT : Trospium chloride

Stage-1 : 2-Hydroxy-2,2-diphenylacetic acid taken in Methylene Dichloride and to which Carbonyldiimidazole was
added. The reaction mixture was stirred for stipulated period of time and Spiro[bicyclo[3.2.1]octane-8,1'‑pyrrolidin]-
1'‑ium chloride was added. After completion of reaction, the reaction mixture was partitioned between water and
Methylene Dichloride, organic layer separated and Trospium Chloride isolated by addition of Cyclohexane.

      Trospium chloride     

Spiro[bicyclo[3.2.1]octane-
8,1'‑pyrrolidin]-1'‑ium chloride
2-Hydroxy-2,2-diphenylacetic 
acid

Stage I 
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Description :

Flow Chart

p-Toluenesulfonyl Chloride
Diisopropylamine Sol.Recovery
L-(-)Tartaric acid Evaporation Loss
Hydrobromic acid (48%) Effluent
Sodium Bicarbonate Organic Residue
Acetonitrile Process Emissions
Methylene Dichloride
Methanol
Water

PRODUCT : Tolterodine Tartrate

Stage-1 : 3-(2-methoxy-5-methyl phenyl)-3-phenylpropan-1-ol was taken in Acetonitrile and to which
Diisopropylamine followed by p-Toluenesulfonyl Chloride were added. The Diisopropyl coupled product was
isolated by Methylene Dichloride extraction and after evaporation of organic solvent, the reaction mixture was
treated with Hydrobromic acid for de-methylation to get Tolterodine. Crude compound in Methylene Dichloride was
treated with Tartaric acid in Methanol to get desired Tolterodine Tartrate.

      Tolterodine Tartrate     

3-(2-methoxy-5-methyl phenyl)-3-
phenylpropan-1-ol

Stage I 
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Description :

Flow Chart

L-Valine

Sodium Bicarbonate Sol.Recovery
Diisopropylethylamine Evaporation Loss
Pentanoyl Chloride Effluent
Dimethylformamide Organic Residue
Methylene Dichloride Process Emissions
Methanol
Water

PRODUCT : Valsartan

Stage-1 : L-Valine on condensation with tetrazole derivative in presence of sodium bicarbonate leads to an
intermediate which further coupled with pentanoyl chloride in presence of diisopropylethylamine to give Valsartan.

        Valsartan   

Biphenyl bromomethyl-1H- 
tetrazole

Stage I 
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg

(4-Methoxyphenyl)methyl-3-(Chloromethyl)-
8-methyl-7-[(2-phenyl acetyl)amino]-5-thia-1-
aza-bicyclo][4.2.0]octa-2-ene-2-carboxylate

= 255 3895.125

Acetone = 630 9623.25
Activated Carbon  = 2 30.55
Butyl Acetate = 1000 15275
Carbon = 23 351.325
Dimethylformamide = 365 5575.375
Ethylenediaminetetraacetic acid = 2 30.55
Formaldehyde (40%) = 50 763.75
Hydrochloric Acid (35%) = 56 855.4
Hydrose  = 1 15.275
Methanol = 2330 35590.75
Methylene Dichloride = 750 11456.25
MICA Ester  = 178 2718.95
Phenol = 365 5575.375
Recovered Mixed Solvent  = 650 9928.75
Sodium Bicarbonate = 56 855.4
Sodium Bromide = 59 901.225
Sodium Carbonate = 30 458.25
Sodium Chloride = 5 76.375
Sodium Hydroxide  = 42 641.55
Sulfuric acid = 27 412.425
Toluene  = 725 11074.375
Triethylamine = 52 794.3
Triphenylphosphine = 140 2138.5

PRODUCT : Cefixime Trihydrate
LIST OF RAW MATERIALS

ANNEXURE - VIII
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
1,1,3,3-Tetramethyl gunadine = 41 195.16
18-Crown-6 = 5 23.80
1-Chloroethyl isopropyl carbonate  = 60 285.60
7-Amino cephalosphoranic acid = 138 656.88
Activated Carbon  = 5 23.80
Ammonia (10%) = 13 61.88
Benzothiazol-2-yl-2-(2-aminothiazol-4-yl)-(Z)-
2-methoxyiminothioacetate

= 178 847.28

Borantrifluoride = 104 495.04
Carbon = 26 123.76
Cyclohexane = 3500 16660.00
Dimethylacetamide = 700 3332.00
Ethyl Acetate = 3240 15422.40
Hydrochloric acid (35%) = 8 38.08
Hydrose  = 2 9.52
Methanol = 1130 5378.80
Methylene Dichloride = 2100 9996.00
Recovered Mixed Solvent  = 760 3617.60
Sodium Chloride = 225 1071.00
Sodium Hydroxide = 220 1047.20
Sodium Iodide = 55 261.80
Sodium Thiosulfate = 8 38.08
Sulfolane = 1380 6568.80
Sulfuric Acid = 18 85.68
TBAB = 1 4.76
Tetrahydrofuran = 620 2951.20
Toluene = 470 2237.20
Triethylamine = 830 3950.80

PRODUCT : Cefpodoxime Proxetil
LIST OF RAW MATERIALS

ANNEXURE - VIII
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
(Z)-2-Methoxyimino-2-(furyl-2-yl) acetic acid 
ammonium salt 

= 135 408.93

1-Acetoxy Ethyl Bromide = 100 302.91
7-Amino cephalosphoranic acid = 188 569.47
Acetic Acid = 17 51.49
Acetone = 1075 3256.27
Ammonia Solution (10%) = 138 418.01
Carbon = 50 151.45
Chlorosulfonyl Isocyanate = 100 302.91
Cyclohexane = 700 2120.36
Diethylacetamide = 750 2271.82
Dimethylacetamide = 265 802.71
Ethyl Acetate = 1200 3634.91
Hydrochloric acid (35%) = 40 121.16
Hydrose = 8 24.23
Methanol = 950 2877.64
Methylene Dichloride = 4990 15115.16
Phosphorus Pentachloride = 150 454.36
Sodium Carbonate = 58 175.69
Sodium Chloride = 15 45.44
Sodium Hydrosulfite = 5 15.15
Sodium Hydroxide = 345 1045.04
Sodium Metabisulfite = 2 6.06
Sodium Thiosulfate = 10 30.29

PRODUCT : Cefuroxime Axetil
LIST OF RAW MATERIALS

ANNEXURE - VIII
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2-Ethylsodium Hexanoate = 11 29.33
Acetone = 465 1240
Carbon = 6 16
Cefuroxime Acid = 27 72

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2-Ethylsodium Hexanoate = 27 270
Acetone = 1040 10400
Carbon = 5 50
Ceftriaxone Sodium (Crude) = 52 520
Hydrochloric acid (35%) = 17 170

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
6,7-Dihydro-5H-cyclopenta [b]pyridine = 7 9.33
7-Aminodesacetoxy Cephalosphoranic acid = 16 21.33

Acetone = 945 1260
Acetonitrile = 285 380
Benzothiazol-2-yl-2-(2-aminothiazol-4-yl)-(Z)-
2-methoxyiminothioacetate

= 18.5 24.67

Carbon = 15 20
Hexamethyldisilazane 9.5 12.67
Methanol = 215 286.67
Methylene Dichloride = 1040 1386.67
Sodium Hydroxide = 6 8
Sulfuric Acid = 5.5 7.33
Tributylamine = 66 88
Triethylamine = 20 26.67
Trimethyl Silyliodide = 24 32

LIST OF RAW MATERIALS

PRODUCT : Ceftriaxone Sodium
LIST OF RAW MATERIALS

PRODUCT : Cefpirome Sulfate
LIST OF RAW MATERIALS

PRODUCT : Cefuroxime Sodium

ANNEXURE - VIII
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg

(4-Methoxyphenyl)methyl-3-(Chloromethyl)-
8-methyl-7-[(2-phenyl acetyl)amino]-5-thia-1-
aza-bicyclo][4.2.0]octa-2-ene-2-carboxylate

= 255 364.29

2-Mercaptobenzothiazole  = 224 320.00

2-Mercaptobenzothiazole disulfide (MBTS) = 200 285.71

Acetic anhydride = 70 100.00
Acetone = 3380 4828.57
Ammonium Chloride = 25 35.71
Butyl Acetate = 2625 3750.00
Carbon  = 45 64.29
Dimethylformamide = 365 521.43
EDTA = 1 1.43
Ethyl-(2,Z)-(2-amino-1,3-thiazole)-4-
Hydroxyimino acetate

= 130 185.71

Ethylenediaminetetraacetic acid = 2 2.86
Formaldehyde (40%) = 250 357.14
Hydrochloric acid (35%) = 101 144.29
Methanol = 2040 2914.29
Methylene Dichloride = 6065 8664.29
Phenol = 365 521.43
Potassium Carbonate = 35 50.00
Recoverd Mixed Solvent = 2240 3200.00
Sodium Bicarbonate = 56 80.00
Sodium Bromide = 59 84.29
Sodium Carbonate = 23 32.86
Sodium Chloride = 43 61.43
Sodium Hydroxide = 60 85.71
Sulfuric acid = 72 102.86
TBAB = 1 1.43
Tetrahydrofuran = 850 1214.29
Triethylamine = 93 132.86
Triphenylphosphine = 300 428.57

LIST OF RAW MATERIALS
PRODUCT : Cefdinir Monohydrate

ANNEXURE - VIII
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
(4-Methoxyphenyl)methyl-3-(Chloro methyl)-
8-methyl-7-[(2-phenylacetyl) amino]-5-thia-1-
aza-bicyclo][4.2.0]octa-2-ene-2-carboxylate = 92 306.67

Acetaldeyde = 8.5 28.33
Acetone = 1420 4733.33
Aluminium Metal  = 8 26.67
Ammonia Solution (16%) = 17 56.67
Butyl Acetate = 650 2166.67
Carbon = 1 3.33
Chlorobenzene  = 400 1333.33
Dimethylformamide = 2295 7650.00
Ethyl Chloroformate = 15.5 51.67
Ethylenediaminetetraacetic acid = 0.5 1.67
Hexamethyldisilazane  = 23 76.67
Hydrochloric acid (35%) = 34 113.33
Methanol = 1855 6183.33
Methanol  = 130 433.33
Methylene Dichloride = 2295 7650.00
Phenol = 16 53.33
p-Hydroxydane Salt = 43 143.33
Sodium Bicarbonate 23 76.67
Sodium Carbonate = 9 30.00
Sodium Chloride 10 33.33
Sodium Hydroxide = 10 33.33
Sodium Hydroxide  = 3 10.00
Sodium Iodide = 28.5 95.00
Sulfuric Acid = 7 23.33
Triphenylphosphine = 50 166.67
Triphenylphosphine Oxide  = 67 223.33
Triphosgene  = 43 143.33

PRODUCT : Cefprozil Monohydrate
LIST OF RAW MATERIALS

ANNEXURE - VIII
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
7-Aminodesacetoxy Cephalosphoranic acid = 29 19.33

Acetone = 745 496.67
Benzothazol-2-yl-2-(2-aminothiazol-4-yl)-(Z)-
2-methoxyiminothioacetate

= 34 22.67

Carbon = 21 14
Cyclohexane = 744 496
Dimethylacetamide = 60 40
Ethyl Acetate = 745 496.67
Hexamethyldisilazane = 17.5 11.67
Hydrochloric acid (35%) = 75 50
Methanol = 595 396.67
N-Methyl Pyrrolidine = 9.5 6.33
NOBA = 74 49.33
Sodium Hydroxide = 78 52
Tetrahydrofuran = 600 400
Triethylamine = 500 333.33
Trimethyl Silyliodide = 43 28.67

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
(Z)-2-Methoxyimino-2-(furyl-2-yl) acetic acid 
ammonium salt 

= 135 54

7-Amino cephalosphoranic acid = 188 75.2
Acetic Acid = 5 2
Acetone = 1075 430
Chlorosulfonyl Isocyanate = 95 38
Dimethylacetamide = 265 106
Hydrochloric acid (35%) = 8 3.2
Methanol = 550 220
Methylene Dichloride = 4990 1996
Phosphorus Pentachloride = 145 58
Sodium Carbonate = 2 0.8
Sodium Hydroxide = 137 54.8

LIST OF RAW MATERIALS

PRODUCT : Cefepime Dihydrochloride Monohydrate

LIST OF RAW MATERIALS

PRODUCT : Cefuroxime Acid
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
18-Crown-6- Ether = 3.5 1.17
4-Fluoro-2-methyl thiazole = 85 28.33
4-Methoxybenzyl 3-chloro methyl-7-(2-
phenylacetamido)-3-cephem-4- carboxylate = 250 83.33

Acetone = 7050 2350
Carbon = 35 11.67
Chloroform = 2500 833.33
Chloromethyl pivalate  = 55 18.33
Dimethylformamide = 1550 516.67
Ethyl Acetate = 4900 1633.33
Hydrochloric Acid (35%) = 65 21.67
Isopropyl Ether = 3150 1050

Methoxy imino amino thiazole benzyl ester = 140 46.67

n-Butyl Acetate = 6500 2166.67
n-Propanol = 500 166.67
Phenol = 1000 333.33
Sodium Bicarbonate = 76.5 25.5
Sodium Bisufite = 25 8.33
Sodium Bromide = 60 20
Sodium Carbonate = 50 16.67
Sodium Chloride = 545 181.67
Sodium Hydroxide = 25 8.33
Sodium Iodide = 80 26.67
Sodium Thiosulphate = 60 20
Sodium-2-ethylhexanoate = 165 55
Sulfuric Acid (10%) = 750 250
Tetrahydrofuran = 800 266.67
Triethylamine = 50 16.67
Triphenylphosphine = 135 45

PRODUCT : Cefditoren Pivoxil
LIST OF RAW MATERIALS

ANNEXURE - VIII
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg

(Z)-2-(2-Aminothiazol-4-yl)-2-pentenoic acid = 60 200

4-Nitrobenzyl-7-(2-phenyl acetamido)-8-oxo-
5-thia-1-azabicyclo-[4,2,0]oct-2-ene-2-
carboxylate 

= 70 233.33

Acetic acid = 70 233.33
Acetonitrile = 1070 3566.67
Aluminium Chloride = 52 173.33
Ammonia (6%) = 280 933.33
Anisole = 1400 4666.67
Carbon = 14 46.67
Ethyl Acetate = 510 1700
Hydrochloric acid (35%) = 45 150
Maleic acid = 160 533.33
Methanol = 1190 3966.67
Methylene Dichloride = 1870 6233.33
Phosphorous Oxychloride = 28 93.33
Phosphorous Pentachloride = 75 250
Potassium Carbonate = 47 156.67
Pyridine = 25 83.33
Sodium Bicarbonate = 44 146.67
Sodium Carbonate = 105 350
Sodium Chloride = 38 126.67
Sulfuric acid = 30 100
Tetrabutylammonium Bromide = 2 6.67
Triethylamine = 227 756.67

PRODUCT : Ceftibuten Monohydrate
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
1,4-Tetrazole Acetic acid = 8 13.33
2-Methyl-5-mercaptothiadiazole = 9 15
7-Aminodesacetoxy Cephalosphoranic acid = 17 28.33

Acetic acid = 10 16.67
Acetone = 450 750
Acetonitrile = 200 333.33
Boran Trifluoride = 5 8.33
Carbon = 3 5
Caustic lye = 6 10
Diethylamine = 5 8.33
Dimethyl Carbomide = 200 333.33
Dimethylformamide = 30 50
Ethylenediaminetetraacetic acid = 0.5 0.83
Hydrochloric acid (14%) = 60 100
Hyflo = 2 3.33
Methanol = 200 333.33
Methylene Dichloride = 400 666.67
Piperadine = 2 3.33
Pivolyl Chloride = 7 11.67
Sodium Bicarbonate = 10 16.67
Sodium Chloride = 12 20
Sodium Hydrosulfite = 1 1.67
Sodium Hydroxide = 15 25
Triethylamine = 6 10

LIST OF RAW MATERIALS
PRODUCT : Cefazoline Sodium
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
5-Mercapto-1-methyltetrazole = 8 13.33

7-Amino desacetoxy cephalosporanic acid = 15 25

Acetone = 600 1000
Acetonitrile = 550 916.67
Ammonia Solution (14%) = 26 43.33
Boron Trifluoride = 4 6.67
Calcium Hydroxide = 7 11.67
Carbon = 5 8.33
Diethylamine = 10 16.67
Dimethylacetamide = 40 66.67
Ethyl Acetate = 50 83.33
Ethylenediaminetetraacetic acid = 1 1.67
Hydrochloric acid ( 16%) = 96 160
Hydroxy DSP Salt = 17 28.33
Hyflo = 2 3.33
Methylene Dichloride = 480 800
Phosphorous Oxychloride = 10 16.67
Sodium Bicarbonate = 17 28.33
Sodium Hydrosulfite = 2 3.33
Sodium Hydroxide = 24 40

PRODUCT : Cefoperazone Sodium
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
7-Aminocephalosporanic acid = 36 30
Acetic acid = 30 25
Acetone = 920 766.67
Benzathine Diacetate = 16 13.33
Carbon = 3 2.5
Chlorosulfonyl Isocyanate = 15 12.5
Cyclohexylamine = 12 10
Ethyl Acetate = 710 591.67
Hydrochloric acid (35%) = 55 45.83
Methanol = 250 208.33
Methylene Dichloride = 570 475
N-Chlorosuccinimide = 26 21.67
Sodium Bicarbonate = 29 24.17
Sodium Carbonate = 15 12.5
Sodium Chloride = 19 15.83
Sodium Lactate = 13 10.83
Sodium Metabisulfate = 2 1.67
Sodium Methoxide in Methanol (25%) = 145 120.83
Sodium-2-ethylhexanoate = 27 22.5
Tetrahydrofuran = 270 225
Thiophene Acetylchloride = 22 18.33
Triethylamine = 15 12.5

PRODUCT : Cefoxitin Sodium 
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2,2'-Dithiobis(benzothiozole)  = 18 15
7-Aminodesacetoxy Cephalosphoranic acid = 15 12.5

Acetone = 1170 975
Carbon = 10 8.33
Dimethylformamide = 350 291.67
Ethyl Acetate = 360 300
Ethyl(2,Z)-(2-amino-1,3-thiazole-4-yl) 
(hydroxyimino) acetate

= 14 11.67

Formic acid  = 240 200
Hexamethyldisilazane = 9 7.5
Hydrochloric acid (15%) = 252 210
Methanol = 1290 1075
Methylene Dichloride = 700 583.33
Potasium Hydroxide  = 7 5.83
Potassium Carbonate = 6 5
Pyridine = 5 4.17
Sodium Hydroxide = 64 53.33
tert-Butyl-2-bromo-2-methylpropanoate = 15 12.5
Triethylamine = 231 192.5
Trimethyl Silyliodide = 21 17.5
Triphenylphosphine = 14 11.67

LIST OF RAW MATERIALS
PRODUCT : Ceftazidime Pentahydrate 
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
7-Aminocephalosporanicacid = 160 80.00
Carbon = 30 15.00
Ethyl Acetate = 2600 1300.00
Hydrochloric acid (35%) = 60 30.00
Isopropyl Alcohol = 200 100.00
Methanol = 700 350

Methoxyimino aminothiozolyl benzyl ester = 220 110.00

Methyl Isobutyl Ketone = 200 100.00
Methylene Dichloride = 1300 650.00
Sodium-2-ethylhexanoate = 140 70
Triethylamine = 170 85.00

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg

7-Amino-3-nor-3-cephem-4-carboxylic acid = 13 21.67

Acetone = 390 650
Carbon = 2 3.33
Ethyl Acetate = 160 266.67
Hyflo = 1 1.67

Methoxyimino aminothiozolyl benzyl ester = 25 41.67

Sodium-2-ethylhexanoate = 16 26.67
Tetrahydrofuran = 100 166.67
Triethylamine = 10 16.67

PRODUCT : Cefotaxime Sodium
LIST OF RAW MATERIALS

PRODUCT : Ceftizoxime Sodium
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
7-Aminocephalosporanic acid = 18 30
Acetone = 550 916.67
Carbon = 2 3.33
Hydrochloric acid (35%) = 17 28.33
Methylene Dichloride = 110 183.33
Sodium-2-ethylhexanoate = 28 46.67
Thiopheneacetyl Chloride = 14 23.33
Triethylamine = 10 16.67

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
7-Amino cephalosphoranic acid = 138 30.26
Benzothiazol-2-yl-2-(2-aminothiazol-4-yl)-(Z)-
2-methoxyiminothioacetate

= 178 39.04

Borantrifluoride = 104 22.81
Carbon = 14 3.07
Ethyl Acetate = 1050 230.26
Methanol = 320 70.18
Methylene Dichloride = 4140 907.89
Sodium Chloride = 180 39.47
Sodium Hydroxide = 218 47.81
Sulfolane = 1380 302.63
Sulfuric Acid = 18 3.95
Tetrahydrofuran = 620 135.96
Triethylamine = 830 182.02

LIST OF RAW MATERIALS

PRODUCT : Cefpodoxime Acid
LIST OF RAW MATERIALS

PRODUCT : Cephalothin Sodium 
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
7-Amino Cephalosporanic acid = 186 63.59
Acetone = 715 244.44
Acetonitrile = 860 294.02
Aminothiazole Pentanoic acid = 143 48.89
Ammonia (10%) = 14 4.79
Ammonium Bromide = 10 3.42
Anisole = 250 85.47
Bis Silylacetamide = 258 88.21
Boron Trifluoride = 100 34.19
Chloro Sulfonyl Isocyante = 183 62.56
Chloromethyl Pivalate = 75 25.64
Diisopropyl Ether = 800 273.50
Dimethylformamide = 14 4.79
Ethyl Acetate = 715 244.44
Hydrochloric acid (35%) = 50 17.09
Methane Sulofonylchloride = 129 44.10
Methanol = 715 244.44
Methyl Isobutyl Ketone = 500 170.94
Sodium Bicarbonate = 50 17.09
Sodium Hydroxide = 204 69.74
Sodium Iodide = 75 25.64
Sodium-2-Ethylhexanoate = 116 39.66
Toluene = 500 170.94
Triethylamine = 125 42.74

PRODUCT : Cefcapene Pivoxil
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2-(Cyanomethylsulfanyl) acetic acid = 21.5 14.33
7-MAC = 86 57.33
Acetone = 720 480
Anisole = 406 270.67
Carbon = 2 1.33
Ethyl Acetate = 330 220
Hydrochloric acid (35%) = 21 14
Oxalyl Chloride = 15 10
Sodium Hydroxide = 7 4.67
Sodium-2-ethylhexanoic acid  = 20 13.33
Triethylamine = 28 18.67

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2-(Cyanomethylsulfanyl) acetic acid = 21.5 13.52
7-MAC = 86 54.09
Acetone = 130 81.76
Anisole = 406 255.35
Ethyl Acetate = 330 207.55
Hydrochloric acid (35%) = 21 13.21
Oxalyl Chloride = 15 9.43
Sodium Hydroxide = 7 4.40
Triethylamine = 28 17.61

LIST OF RAW MATERIALS

PRODUCT : Cefmetazole
LIST OF RAW MATERIALS

PRODUCT : Cefmetazole Sodium
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
(4-Methoxyphenyl)methyl-3-(Chloro methyl)-
8-methyl-7-[(2-phenyl acetyl) amino]-5-thia-
1-aza-bicyclo][4.2.0]octa-2-ene-2-
carboxylate

= 255 433.67

Butyl Acetate = 3150 5357.14
Carbon = 15 25.51
Dimethylformamide = 365 620.75
EDTA = 0.3 0.51
Enzyme(Wet) = 315 535.71
Ethylenediaminetetraacetic acid = 1 1.70
Formaldehyde (40%) = 250 425.17
Hydrochloric Acid (35%) = 3 5.10
Hydrogen Chloride  = 14 23.81
Hydrose  = 0.3 0.51
Methanol = 2800 4761.90
Methylene Dichloride = 765 1301.02
Phenol = 630 1071.43
Sodium Bicarbonate = 50 85.03
Sodium Bromide = 59 100.34
Sodium Carbonate = 30 51.02
Sodium Chloride = 20 34.01
Sodium Hydroxide  = 40 68.03
Sulfuric acid = 58 98.64
TBAB = 1 1.70
Triphenylphosphine = 140 238.10

PRODUCT : 7-AVNA
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Acetic anhydride = 70 70.71
Acetone = 2000 2020.20
Bismercapto benzothiazole = 201 203.03
Ethyl-(2,Z)-(2-amino-1,3-thiazole)-4-
Hydroxyimino acetate

= 130 131.31

Hydrochloric acid (35%) = 50 50.51
Methylene Dichloride = 1100 1111.11
Sodium Hydroxide = 32 32.32
Triethylamine = 48 48.48
Triphenylphosphine = 160 161.62

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
(4-Methoxyphenyl)methyl-3-(Chloro methyl)-
8-methyl-7-[(2-phenylacetyl) amino]-5-thia-1-
aza-bicyclo][4.2.0]octa-2-ene-2-carboxylate = 92 270.59

Acetaldeyde = 8.5 25
Acetone = 490 1441.18
Butyl Acetate = 650 1911.76
Carbon = 1 2.94
Dimethylformamide = 1365 4014.71
Ethylenediaminetetraacetic acid = 0.5 1.47
Hydrochloric acid (35%) = 3 8.82
Methanol = 1855 5455.88
Methylene Dichloride = 1365 4014.71
Phenol = 16 47.06
Sodium Bicarbonate 23 67.65
Sodium Carbonate = 9 26.47
Sodium Chloride 10 29.41
Sodium Hydroxide = 10 29.41
Sodium Iodide = 28.5 83.82
Sulfuric Acid = 7 20.59
Triphenylphosphine = 50 147.06

LIST OF RAW MATERIALS

PRODUCT : 7-APCA
LIST OF RAW MATERIALS

PRODUCT : MEAT (Thio Ester)
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
7-Amino cefalosporanic acid = 125 41.67
Boran trifluoride = 35 11.67
Methanol = 250 83.33
Methylene Dichloride = 3330 1110
Sodium Hydroxide (50%) = 161 53.67
Sulfolane = 1110 370

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
4-Fluoro-2-methyl thiazole = 85 56.67
4-Methoxybenzyl 3-chloro methyl-7-(2-
phenylacetamido)-3-cephem-4- carboxylate = 250 166.67

Acetone = 250 166.67
Carbon = 15 10
Chloroform = 2500 1666.67
Dimethylformamide = 250 166.67
Hydrochloric Acid (35%) = 15 10
n-Butyl Acetate = 6500 4333.33
n-Propanol = 500 333.33
Phenol = 1000 666.67
Sodium Bicarbonate = 75 50
Sodium Bisufite = 25 16.67
Sodium Bromide = 60 40
Sodium Carbonate = 50 33.33
Sodium Chloride = 175 116.67
Sodium Hydroxide = 25 16.67
Sulfuric Acid (10%) = 750 500
Triphenylphosphine = 135 90

LIST OF RAW MATERIALS

PRODUCT : 7-Amino-3-(methoxymethyl)-8-oxo-5-thia-1-
azabicyclo[4.2.0]oct-2-ene-2-carboxylic acid (7-AMCA)

LIST OF RAW MATERIALS

PRODUCT : 7-Amino3-thiazole cephalosporanic acid (7-
ATCA)
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg

(3R)-3-[(1,1-Dimethylethoxy carbonyl)-
amino]-4-(2,4,5-trifluorophenyl)butanoic acid  = 208 52.00

1-Ethyl-3-(3'-dimethylamino propyl) 
carbodiimide Hydrochloride

 = 120 30

3-(Trifluoromethyl)-5,6,7,8-tetrahydro-
1,2,4triazol[4,3-a] pyrazine 

 = 120 30

Diisopropylethylamine = 82 20.50
Dimethylformamide  = 2080 520.00
Hydroxybenzotriazole  = 84 21
Isopropyl Alcohol  = 1040 260.00
Methylene Dichloride  = 1040 260.00
Phosphoric acid  = 171 42.75

No of Batches per day=0.33

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Acetic Anhydride  = 85 21.25
Ammonium Chlolride  = 43 10.75
Chloroform  = 800 200.00
Cyclopropyl-2-(2-fluorophenyl) ethanone  = 183 45.75
Dimethylformamide  = 3735 933.75
Ethyl Acetate  = 2940 735
Hexane  = 1590 397.5
Hydrochloric acid (35%)  = 92 23.00
Methylene Dichloride  = 1350 337.5
N-Bromosuccinimide  = 183 45.75
Sodium Bicarbonate  = 87 21.75
Sodium Hydride (60%) in Paraffin oil  = 35 8.75
Thienohydropyridone  = 159 39.75

PRODUCT : Sitagliptin Phosphate
LIST OF RAW MATERIALS

PRODUCT : Prasugrel Hydrochloride
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
3-Methylbutanal  = 206 51.50
Ethyl Acetate  = 2000 500.00
Ethyl-2-Bromoacetate  = 400 100.00
Hydrogen  = 20 5.00
Nitromethane  = 147 36.75
Potassium tert-Butoxide  = 269 67.25
Sodium Hydroxide  = 96 24
Tetrahydrofuran  = 2000 500.00
Toluene  = 2000 500.00
Tripheylphosphine  = 628 157.00

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Acetic Anhydride  = 1410 352.5
Acetonitrile  = 1440 360
Dibenzyl Aloe-Emodin  = 288 72
Dimethylformamide  = 1440 360
Ethyl Acetate  = 3450 862.5
Ferric Chloride  = 98 24.50
Sodium Chlorite  = 58 14.50
Sodium Dihydrogen Phosphate  = 77 19.25
Tempo  = 200 50.00

PRODUCT : Pregabalin
LIST OF RAW MATERIALS

PRODUCT : Diacerein
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
(R)-Epichlorhydrin  = 80 20.00
3-Fluoro-4-Morpholino benzenamine  = 167 41.75
Acetic Anhydride  = 87 21.75
Carbonyldiimidazole  = 140 35.00
Dimethylformamide  = 835 208.75
Hydrazine  = 28 7.00
Isopropyl Alcohol  = 835 208.75
Methanol  = 500 125.00
Methylene Dichloride  = 835 208.75
Potassium Phthalimide  = 158 39.50

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2-(2-(2-(Dipropylamino) ethyl) phenyl)-N-
hydroxyacetamide

 = 235 58.75

Acetyl Chloride  = 67 16.75
Ethyl Acetate  = 1175 293.75
Ferric Chloride  = 137 34.25
Hydrochloric acid (35%)  = 94 23.50
Isopropyl Alcohol  = 1175 293.75
Methylene Dichloride  = 2350 587.50

PRODUCT : Ropinirole Hydrochloride

PRODUCT : Linezolid
LIST OF RAW MATERIALS

LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Hydroxylamine Hydrochloride  = 172 43.00
Methylene Dichloride  = 5580 1395
N-Benzyloxycarbonyl-D-Serine  = 588 147
Sodium Bicarbonate  = 210 52.5
Sodium Hydride (60%) in Paraffin oil  = 100 25.00
Tetrahydrofuran  = 4120 1030.00
Thionyl Chloride  = 300 75

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
4,5,6,7-Tetrahydrothieno[3,2-c] pyridine 
Hydrochloride

 = 105 26.25

Acetone  = 1570 392.50
Chloroform  = 800 200.00
Methanol  = 800 200.00
Methyl-2-bromo-2-(2-chlorophenyl)acetate  = 157 39.25
Sodium Bicarbonate  = 101 25.25
Sulfuric acid  = 60 15

PRODUCT : D-Cycloserine
LIST OF RAW MATERIALS

PRODUCT : Clopidogrel Hydrogen Sulfate
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
4-(tert-Butyl)benzene-1-sulfonamide  = 102 25.5
5-(2-Methoxyphenoxy)-4,6-dichloro-2-
(pyrimidin-2-yl) pyrimidine

 = 167 41.75

Ethylene glycol  = 30 7.5
Methylene Dichloride  = 835 208.75
Sodium Bicarbonate  = 41 10.25
Sodium Methoxide  = 26 6.50
Toluene  = 1670 417.50

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
1-Chloroethyl cyclohexyl carbonate  = 86 21.50
Acetone  = 2820 705
Cyclohexane  = 1970 492.50
Dimethylformamide  = 1410 352.5
Hydrochloric acid (35%)  = 46 11.50
Sodium Bicarbonate  = 40 10.00
Trityl Candesartan  = 282 70.5

LIST OF RAW MATERIALS
PRODUCT : Candesartan Cilexitil

PRODUCT : Bosentan
LIST OF RAW MATERIALS
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
3-Cyano-4-isobutoxy benzothioamide  = 400 100.00
Acetone  = 6000 1500
Ethyl Acetate  = 4000 1000.00
Ethyl-2-chloro-3-oxobutanoate  = 282 70.5
Hydrochloric acid (35%)  = 190 47.50
Isopropyl Alcohol  = 1000 250.00
Sodium Hydroxide  = 70 17.50

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
4-(Hydroxymethyl)-5-methyl-1,3-dioxol-2-
one

 = 58 14.50

Azilsartan  = 200 50.00
Dimethylformamide  = 2200 550.00
Methylene Dichloride  = 1000 250.00
p -Toluenesulfonyl Chloride  = 85 21.25
Pyridine  = 36 9
Triethylamine  = 46 11.50

LIST OF RAW MATERIALS

PRODUCT : Febuxostat
LIST OF RAW MATERIALS

PRODUCT : Azilsartan medoxomil
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
1-(S)-phenyl-1,2,3,4-tetrahydro-2-
Isoquinoline carboxylate

 = 200 50.00

3-Quinolidinol  = 91 22.75
Acetone  = 2000 500.00
Succinic acid  = 85 21.25
Toluene  = 1400 350.00

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2,2-Diphenyl-2-((S)-pyrrolidin-3-yl) 
acetamide

 = 138 34.5

5-(2-Bromoethyl)-2,3-dihydrobenzofuran  = 112 28.00
Acetone  = 1380 345
Hydrogen Bromide  = 40 10.00
Methylene Dichloride  = 1380 345
Sodium Bicarbonate  = 42 10.5
Tetrahydrofuran  = 690 172.5

LIST OF RAW MATERIALS

PRODUCT : Darifenacin Hydrobromide
LIST OF RAW MATERIALS

PRODUCT : Solifenacin Succinate
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Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
2-Hydroxy-2,2-diphenylacetic acid  = 140 35.00
Carbonyldiimidazole  = 100 25.00
Cyclohexane  = 1330 332.50
Methylene Dichloride  = 665 166.25
Spiro[bicyclo[3.2.1]octane-8,1'‑pyrrolidin]-
1'‑ium chloride  = 133 33.25

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
3-(2-methoxy-5-methyl phenyl)-3-
phenylpropan-1-ol

 = 133 33.25

Acetonitrile  = 665 166.25
Diisopropylamine  = 53 13.25
Hydrobromic acid (48%)  = 43 10.75
L-(-)Tartaric acid  = 80 20.00
Methanol  = 665 166.25
Methylene Dichloride  = 1330 332.50
p-Toluenesulfonyl Chloride  = 100 25.00
Sodium Bicarbonate  = 65 16.25

Raw Material

Consumption of 
Raw Material / 

Batch of 
Product

Daily 
Consumption of 

Raw Material 

Kg Kg
Biphenyl bromomethyl-1H- tetrazole  = 194 48.50
Diisopropylethylamine  = 82 20.50
Dimethylformamide  = 360 90
L-Valine  = 72 18
Methanol  = 360 90
Methylene Dichloride  = 720 180
Pentanoyl Chloride  = 75 18.75
Sodium Bicarbonate  = 52 13.00

PRODUCT : Tolterodine Tartrate
LIST OF RAW MATERIALS

PRODUCT : Valsartan
LIST OF RAW MATERIALS

PRODUCT : Trospium Chloride
LIST OF RAW MATERIALS
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LIST OF HAZARDOUS RAW MATERIALS

Porposed Products

Raw Material

(R)-Epichlorhydrin
Acetaldeyde
Acetic Acid 
Acetic Anhydride
Acetone
Acetonitrile
Ammonia Solution (16%)
Benzoyl Chloride
Chloroform
Cyclohexane
Cyclohexanone
Diethylamine
Ethanol
Ethyl Acetate
Ethylene glycol
Formaldehyde (40%)
Formic acid
Hexane
Hydrazine
Hydrobromic acid (48%)
Hydrochloric acid (35%)
Hydrogen
Hydrogen Bromide
Isopropyl Alcohol
Methanol
Methyl Isobutyl Ketone
Methylene Dichloride
Phenol
Phosphorous Oxychloride
Phosphorous Pentachloride
Piperdine
Pyridine
Sulfuric acid
Tetrahydrofuran
Thionyl Chloride
Toluene
Triethylamine

ANNEXURE - IX
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ANNEXURE - X 
 

Topographical map of 10 km study area 
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