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APPENDIX - I 

(See paragraph – 6) 

FORM 1  

(For Amendment in Environment Clearance) 

(I) Basic Information 

S. 

No. 

Item Details 

1. Name of the Project Bulk Drug Manufacturing [API (65 TPA) and Steroid (5 TPA)] Plant 

at Plot No. C-25, RIICO Industrial Area, Village Sotanala, Tehsil 

Behror, District Alwar (Rajasthan) by M/s. Shree Jee Laboratory 

Pvt. Ltd. 

2. S. No. in the schedule � As per EIA Notification dated 14.09.2006, the project falls in 

Category ‘A’, S. No. - 5(f). 

� GC is applicable on the project 

3. Proposed capacity / area/ length/ 

tonnage to be handled/ command area/ 

lease area/ number of wells to be 

drilled  

Amendment in Environmental Clearance  

EC Letter {File no. J-11011/176/2014-IA II (I)} issued by MoEFCC, New 

Delhi dated 25th June, 2015 (enclosed herewith as Annexure-1) 

Product –  

Synthetic Drugs API : 65 TPA 

Steroid : 5 TPA 

S. 

No. 

Particular As per EC Letter 

dated 25th June, 

2015 

Proposed 

Amendment  

1. Plot No. & Area 

Plot No.  C- 25 C- 24 & 25 

Plot Area 9,478 sq. m 17,680 sq. m 

Land Allotment letter by RIICO Industrial Area is enclosed 

herewith as Annexure-2. 

2. Change in 

Product 

Range* 

12 API & 5 

Steroids 

Products 

12+29 API & 5+ 2 

Steroid Products 

* Keeping the total manufacturing capacity same as per the 

earlier granted EC 

List of Products is enclosed herewith as Annexure-3 
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4. New/ Expansion / modernization Amendment in earlier EC granted by MoEF&CC, dated 

25th June, 2015 

5. Existing Capacity / area etc. Existing Capacity - Synthetic Drugs API 65 TPA & Steroid 5 TPA and 

Existing Area - 9478 sqm 

Application for EC amendment only. 

6. Category of Project i.e. ‘A’ or ‘B’ As per EIA Notification dated 14.09.2006, the project falls in 

Category ‘A’, S. No. - 5(f). GC is applicable on the project. 

7. Does it attract the general condition? If 

yes, please specify 

Yes, it attracts the General Condition {Interstate Boundary of 

Haryana – Rajasthan} within 5 km from the Proposed Unit 

boundary. 

8. Does it attract the specific condition? If 

yes please specify 

No, it does not attract the specific condition. 

9. Location   

 Plot/Survey/Khasra No. C- 24 & 25  

 Village  Sotanala, RIICO Industrial Area 

 Tehsil Behror 

 District Alwar 

 State  Rajasthan 

10. Nearest Railway Station / airport along 

with distance in KMs 

� Narnaul Railway Station (~30 km in NW direction) 

� New Delhi Airport (~120 km in NNE direction)  

11. Nearest Town, city, District 

headquarters along with distance in 

Kms 

� Behror Town (~6.5 km in NNE direction) 

12. Village panchayats, Zilla parishad, 

municipal Corporation, local body 

(complete postal address with 

telephone nos. to be given) 

Village Jainpurwas, Panchayat Bhavan, Tehsil Behror, District 

Alwar (Rajasthan) 

13. Name of the Applicant  Shree Jee Laboratory Pvt. Ltd. 

14. Registered address   C-25, RIICO Industrial Area, Sotanala, Behror, District Alwar 

(Rajasthan) 

15. Address for correspondence:  Project Proponent 

 Name Dr. Anil Kumar 

 Designation (Owner/ Partner/CEO) Chief Scientific Officer 

 Address Mankind Research Centre, 191-E, Sector 4-II, IMT Manesar, 

Haryana 
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 Pin Code  122050 

 E-mail dranil@mankindpharma.com 

contact@mankindpharma.com 

 Telephone No. 0124-2873900 

16. Details of Alternate Sites examined, if 

any. Location of these sites should be 

shown on a topo sheet 

No, EC Amendment Only. 

17. Interlinked Projects  There are no interlinked projects related to this project. 

18. Whether separate application of 

interlinked project has been submitted? 

Not Applicable 

19. If yes, date of submission Not Applicable 

20. If no, reason Not Applicable 

21. Whether the proposal involves 

approval/ clearance under : if yes, 

details of the same and their status to 

be given 

(a) The forest (Conservation) Act, 1980 

(b) The wildlife (Protection) Act, 1972 

(c) The C. R.Z Notification, 1991 

The proposal does not involve any approval /clearance under any 

act as mentioned in the condition. 

No 

 

No 

No 

22. Whether there is any Government 

order/ policy relevant / relating to the 

site? 

The Project falls under RIICO (Rajasthan State Industrial 

Development and Investment Corporation) Industrial Area. 

23. Forest land involved (hectares) No forest land is involved in the proposed project. 

24. Whether there is any litigation pending 

against the project and/ or land in 

which the project is propose to be set 

up? 

(a) Name of the Court 

(b) Case No. 

(c) Orders/ directions of the court, if 

any and its relevance with the 

proposed project 

No litigation is pending against the project. 
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(II) Activity    

1. Construction, operation or decommissioning of the Project involving actions, which will cause physical 

changes in the locality (topography, land use, changes in water bodies, etc.) 

S. 

No. 

Information/Checklist 

confirmation 

Yes/ 

No 

Details there of (with approximate quantities /rates, 

wherever possible) with source of information data 

1.1 Permanent or temporary change 

in land use, land cover or 

topography including increase in 

intensity of land use (with respect 

to local land use plan)  

No This land comes under RIICO Industrial Area. Plot no 24 & 

25 has been acquired by the company. After Amendment 

total plant area will be 17,680 Sq. meter.  

 

1.2 Clearance of existing land, 

vegetation and buildings? 

No There will be no clearance of buildings and vegetation 

required for the project activity. 

1.3 Creation of new land uses? No The land is located within the RIICO Industrial Area, 

Sotanala, Behror, District Alwar (Rajasthan) and meant 

for Industrial purpose only. Thus no new land use will be 

created. 

1.4 Pre-construction investigations 

e.g. bore houses, soil testing? 

No No heavy construction activities needed therefore bore 

house and soil testing is not required. 

1.5 Construction works? No The existing infrastructure will be adequate as per 

previous EC. 

1.6 Demolition works? No Not Applicable 

1.7 Temporary sites used for 

construction works or housing of 

construction workers? 

No   Not Applicable 

1.8 Above ground buildings, structures 

or earthworks including linear 

structures, cut and fill or 

excavations 

No No cut and fill or excavations are required.  

1.9 Underground works including 

mining or tunneling? 

No 
Not Applicable 

1.10 Reclamation works? No Not Applicable 

1.11 Dredging?  No Not Applicable 

1.12 Offshore structures? No Not Applicable 

1.13 Production and manufacturing Yes There is no change in production quantity.  



Bulk Drug Manufacturing [API (65 TPA) and Steroid (5 TPA)] Plant  

At Plot No. C-24 & 25, RIICO Industrial Area, Village Sotanala, Tehsil Behror, District Alwar (Rajasthan)  

Reg. amendment in Environment Clearance Letter 

Form 1/  

Appendix-I 

 

M/s Shree Jee Laboratory Pvt. Ltd. 5                                                         

processes? The list of raw material details is enclosed herewith as 

Annexure - 4. 

Manufacturing Process of each proposed Product with 

Chemical Reaction is enclosed herewith as Annexure - 5. 

1.14 Facilities for storage of goods or 

materials? 

Yes Raw material storage area, Tank farm area & finished 

products area will be developed as per amendment.  

1.15 Facilities for treatment or 

disposal of solid waste or liquid 

effluents? 

No There will be no change in existing effluent treatment or 

disposal of solid waste/ liquid effluent. 

1.16 Facilities for long term housing of 

operational workers? 

No Local labors are employed and thus no permanent 

housing facility is provided. 

1.17  New road, rail or sea traffic 

during construction or operation? 

No The development did not have any major impact on traffic 

pattern. Internal roads are well constructed to manage 

traffic. 

1.18 New road, rail, air waterborne or 

other transport infrastructure 

including new or altered routes 

and stations, ports, airports etc? 

No No any new road, rail, air, waterborne or other transport 

infrastructure is proposed. The project site has good road, 

rail & air connectivity. All these are being used suitably 

during operation phase. 

1.19 Closure or diversion of existing 

transport routes or infrastructure 

leading to changes in traffic 

movements?  

No There is no diversion or closure of the existing transport 

routes and infrastructure. 

1.20 New or diverted transmission 

lines or pipelines? 

No Not Applicable 

1.21 Impoundment, damming, 

converting, realignment or other 

changes to the hydrology of 

watercourses or aquifers? 

No Not Applicable 

1.22 Stream crossings? No No stream crossing the site.   

1.23 Abstraction or transfers of water 

form ground or surface waters? 

No Source of water supply from Supplied by RIICO & Ground 

water will not change. 

1.24 Changes in water bodies or the 

land surface affecting drainage or 

run-off? 

No No change on water bodies or the land surface affecting 

drainage or run-off 

1.25 Transport of personnel or No No increase traffic load due to amendment. 
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materials for construction, 

operation or decommissioning? 

 

1.26 Long-term dismantling or 

decommissioning or restoration 

works? 

No No long term dismantling/ decommissioning is proposed. 

1.27 Ongoing activity during 

decommissioning which could 

have an impact on the 

environment? 

No No decommissioning is involved. 

1.28 Influx of people to an area in 

either temporarily or 

permanently? 

Yes There will be influx of people during the operational 

phase. 

1.29 Introduction of alien species? No Not Applicable 

1.30 Loss of native species or genetic 

diversity? 

No Not Applicable 

1.31 Any other actions? No Not Applicable 

 

2. Use of Natural resources for construction or operation of the Project (such as land, water, 

materials or energy, especially any resources which are non-renewable or in short supply): 

S. No. Information/checklist confirmation Yes/ 

No 

Details thereof (with approximate quantities/ rates, 

wherever possible) with source of information data 

2.1 Land especially undeveloped or 

agricultural land (ha) 

No 

 

This land comes under RIICO Industrial Area. The 

total project area is 9478 Sq. meter.  

Existing Plant and the area has been in RIICO 

Industrial Area and Plot No. 24 & 25 has been 

acquired by the company with appropriate NOC. 

2.2 Water (expected source & 

competing users) unit: KLD 

No 

 

Total Water consumption (50 m3/day) will not be 

changed as per earlier EC granted by MoEFCC.  

Water Balance is enclosed herewith as Annexure - 6. 

EC Letter {File no. J-11011/176/2014-IA II (I)} issued by 

MoEFCC, New Delhi dated 25th June, 2015 

2.3 Minerals (MT) No Not Applicable 

2.4 Construction material – stone, 

aggregates, sand / soil (expected 

source – MT) 

No Not Applicable 



Bulk Drug Manufacturing [API (65 TPA) and Steroid (5 TPA)] Plant  

At Plot No. C-24 & 25, RIICO Industrial Area, Village Sotanala, Tehsil Behror, District Alwar (Rajasthan)  

Reg. amendment in Environment Clearance Letter 

Form 1/  

Appendix-I 

 

M/s Shree Jee Laboratory Pvt. Ltd. 7                                                         

2.5 Forests and timber (source – MT) No Not Applicable 

2.6 Energy including electricity and fuels 

(source, competing users) Unit: fuel 

(MT), energy (MW) 

No Electricity (1.5 MW) will not be changed as per 

previous EC obtained.  

Source - RIICO/ Rajasthan Rajya Vidyut Utpadan 

Nigam Limited & DG sets (2x500 KV & 250 KVA) will 

be provided as standby power back up 

2.7 Any other natural resources  

(Use appropriate standard units) 

No Not Applicable 

 

3.   Use, storage, transport, handling or production of substances or materials, which could be 

harmful to human health or the environment or raise concerns about   actual or perceived risks 

to human health. 

 

S. No. Information/Checklist confirmation Yes/ 

No 

Details thereof (with approximate quantities/rates, 

wherever possible) with source of information data 

3.1 Use of substances or materials, which 

are hazardous (as per MSIHC rules) to 

human health or the environment 

(flora, fauna, and water supplies) 

No Hazardous substance used in the process will not be 

changed as per previous EC obtained. 

EC Letter issued by MoEFCC, New Delhi dated 25th 

June, 2015 

3.2 Changes in occurrence of disease or 

affect disease vectors (e.g. insect or 

water borne diseases) 

No No change in occurrence of disease or affect disease 

vectors. 

3.3 Affect the welfare of people e.g. by 

changing living conditions? 

Yes Positive impact will be created. The project will 

provide employment and there will be increase in per 

capita income. 

3.4 Vulnerable groups of people who 

could be affected by the project e.g. 

hospital patients, children, the elderly 

etc., 

No No vulnerable group of people who could be affected 

by the project. 

3.5 Any other causes No Not Applicable 

 

4.  Production of solid wastes during construction or operation or decommissioning (MT/month) 

 

S. No. Information/Checklist confirmation Yes/ 

No 

Details thereof (with approximate quantities/ rates, 

wherever possible) with source of information data 

4.1 Spoil, overburden or mine wastes No Not Applicable 
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4.2 Municipal waste (domestic and or 

commercial wastes) 

No Disposal of Municipal waste will not be changed as per 

previous EC obtained. 

4.3 Hazardous wastes (as per Hazardous 

Waste Management Rules) 

No Generation and disposal of Hazardous waste will not 

be changed as per previous EC obtained. 

Hazardous waste management details is enclosed 

herewith as Annexure - 7. 

4.4 Other industrial process wastes No Other discarded containers, barrels etc. and used oil 

will be sold to registered recyclers. 

4.5 Surplus product No Not Applicable 

4.6 Sewage sludge or other sludge from 

effluent treatment 

No Treatment of Sewage will not be changed as per 

previous EC obtained. 

4.7 Construction or demolition wastes No Not Applicable 

4.8 Redundant machinery or equipment No Not Applicable 

4.9 Contaminated soils or other 

materials 

No Not Applicable 

4.10 Agricultural wastes No Not Applicable 

4.11 Other solid wastes No  Not Applicable 

 

5. Release of pollutants or any hazardous, toxic or noxious substances to air (Kg/hr) 

S. 

No. 

Information/Checklist confirmation Yes/ 

No 

Details thereof (with approximate quantities/rates, 

wherever possible) with source of information data 

5.1 Emissions from combustion of fossil 

fuels from stationary or mobile 

sources. 

No There is no change from the previous EC obtained.  

 

5.2 Emissions from production processes. No There is no change from the previous EC obtained.  

 

5.3 Emissions from materials handling 

including storage or transport. 

No Material transfer takes place in closed pipeline systems 

using pumps with mechanical seals.. 

5.4 Emissions from construction activities 

including plant and equipment. 

No There would not be any emission from the construction 

activities. 

5.5 Dust or Odor from handling of 

materials including construction 

materials, sewage and waste. 

No There is no change from the previous EC obtained.  

 

5.6 Emissions from incineration of waste No  No such activity will be carried out by the unit. 

5.7 Emissions from burning of waste in 

open air (e.g. slash materials, 

No Not applicable as there will be no burning of waste in 

open air. 
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construction debris) 

5.8 Emissions from any other sources No Not Applicable 

 

6. Generation of Noise and Vibration, and Emissions of Light and Heat: 

 

S. 

No. 

Information/Checklist confirmation Yes/ 

No 

Details thereof (with approximate quantities/rates, 

wherever possible) with source of information data 

with source of information data 

6.1 From operation of equipment e.g. 

engines, ventilation plant, crushers 

No There is no change from the previous EC obtained.  

 

6.2 From industrial or similar processes No Not Applicable  

6.3 From construction or demolition No  Not Applicable 

6.4 From blasting or piling No Not Applicable 

6.5 From construction or operational 

traffic 

No No change in existing traffic pattern. 

6.6 From lighting or cooling systems No Not Applicable 

6.7 From any other sources No Not Applicable 

 

7. Risks of contamination of land or water from releases of pollutants into the ground or into 

sewers, surface waters, groundwater, coastal waters or the sea: 

 

S. 

No. 

Information/Checklist confirmation Yes/ 

No 

Details thereof (with approximate quantities/rates, 

wherever possible) with source of information data 

7.1 From handling, storage, use or spillage 

of hazardous materials 

No There is no change from the previous EC obtained.  

 

7.2 From discharge of sewage or other 

effluents to water or the land (expected 

mode and place of      discharge) 

No Industrial effluent will be treated as per previous EC 

obtained.  

Effluent treatment plant description and flowchart is 

enclosed herewith as Annexure - 8. 

7.3 By deposition of pollutants emitted to 

air into the land or into water 

No Not Applicable 

7.4 From any other sources No Not Applicable 

7.5 Is there a risk of long term build up of 

pollutants in the environment from 

these sources? 

No Not Applicable 
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8. Risk of accidents during construction or operation of the Project, which could affect human 

health or the environment 

 

S. 

No. 

Information/Checklist confirmation Yes/ 

No 

Details thereof (with approximate quantities/rates, wherever 

possible) with source of information data 

8.1 From explosions, spillages, fires etc 

from storage, handling, use or 

production of hazardous substances 

No There is no change from the previous EC obtained. All safety 

precautions are taken by the industry to avoid such accident. 

 

8.2 From any other causes No Not Applicable 

8.3 Could the project be affected by 

natural disasters causing 

environmental damage (e.g. floods, 

earthquakes, landslides, cloudburst 

etc)? 

No Not Applicable 

 

9. Factors which should be considered (such as consequential development) which could lead to 

environmental effects or the potential for cumulative impacts with other existing or planned activities in 

the locality 

 

S. No. Information/Checklist 

confirmation 

Yes/ 

No 

Details thereof (with approximate quantities/ rates, wherever 

possible) with source of information data  

9.1 Lead to development of supporting 

utilities, ancillary development or 

development stimulated by the 

project which could have impact on 

the environment e.g.: 

•  Supporting infrastructure 

(roads, power supply, waste or 

waste water treatment, etc.) 

•   housing development 

•   extractive industries 

•   supply industries 

•   other 

No This is applied for amendment in Environmental Clearance for 

adding additional Plot no & area and product range.  

9.2 Lead to after-use of the site, which 

could have an impact on the 

environment 

No Not Applicable 
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9.3 Set a precedent for later 

developments 

No Not Applicable 

9.4 Have cumulative effects due to 

proximity to other existing or 

planned projects with similar    

effects 

No Not Applicable 

 

(III) Environmental Sensitivity 

 

S. No. Areas Name/ Identity 
Aerial distance (within 15 km.) Proposed 

project location boundary 

1 Areas protected under international 

conventions, national or local legislation 

for their ecological,   landscape, cultural 

or other related value 

No Not Applicable 

2 Areas which are important or sensitive 

for ecological reasons-Wetlands, 

watercourses or other water bodies, 

coastal zone, biospheres, mountains, 

forests 

Yes � Sota Nadi (~0.5 km in North direction) 

� Sabi Nadi (~3.2km in SSE direction) 

(Both are seasonal rivers) 

3 Areas used by protected, important or 

sensitive   species of flora or fauna for 

breeding, nesting, foraging, resting, over 

wintering, migration 

No  Not Applicable 

4 Inland, coastal, marine or underground 

waters 

No  Not Applicable 

5 State, National boundaries Yes State Boundaries (Haryana – Rajasthan) 

approx. 4.0 km in West direction from the 

plant site. 

6 Routes or facilities used by the public for 

access to recreation or other tourist, 

pilgrim areas 

No - 

7 Defense installations No Nil 

8 Densely populated or built-up area Yes Behror town, approx. 6.5 km in NNE 

direction from the plant site.  
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9 Areas occupied by sensitive man-made 

land uses    (hospitals, schools, places of 

worship, community facilities) 

Yes Primary schools, middle school, high schools, 

Colleges, Health centres, public health sub 

centres, dispensaries, Hospital, Temples, 

Community centres, other facilities exist 

within 15 km radius. 

10 Areas containing important, high quality 

or scarce resources (ground water 

resources, surface resources, forestry, 

agriculture, fisheries, tourism, minerals) 

No Not Applicable 

11  Areas already subjected to pollution or 

environmental damage. (those where 

existing legal environmental standards  

are exceeded) 

No Not Applicable 

12 Areas susceptible to natural hazard 

which could cause the project to present 

environmental problems (earthquakes, 

subsidence, landslides, erosion, flooding 

or extreme or adverse climatic conditions) 

No The proposed project site falls in Zone-II as 

per IS 1893 (Part-I): 2002.  
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ANNEXURE-1 

ENVIRONMENTAL CLEARANCE LETTER 

ISSUED BY MOEFCC, NEW DELHI DATED 

25TH JUNE, 2015















 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE-2 

LAND ALLOTMENT LETTER BY RIICO 
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LIST OF PRODUCTS WITH QUANTITY 

Name of The Product Quantity per year with Unit(No Change) 

Bulk Drugs API Existing as per  

Previous EC Letter No. 
J-11011/176/2014-IA II (I) 
dated 25th June, 2015 

After addition 
of Proposed 

Products range 

S. No. EXISTING 65 MTPA 65 MTPA 

1. Moxifloxacin Hydrochloride 

2. Cilnidipine 

3. Silodosin 

4. Montelukast Sodium 

5. Fexofenadine Hydrochloride 

6. Linezolid 

7. Escitalopram Oxalate 

8. Etizolam 

9. Flupentixol Dihydrochloride 

10. Besifloxacin  Hydrochloride 

11. Granisetron Hydrochloride 

12. Azilsartan Medoxomil Potassium 

PROPOSED  

1. Amitriptyline hydrochloride 

2. Teneligliptin hemipentahydrobromide 

hydrate 

3. Nitrofurantoin monohydrate 

4. Nitrofurantoin macrocrystals 

5. Ranolazine 

6. Clomipramine hydrochloride 

7. Sitagliptin Phosphate/Hydrochloride 

8. Leuprolide Acetate 

9. Terbinafine Hydrochloride 

10. Levosulpiride 

11. Rifaximin 

12. Telmisartan 

13. Valsartan+Sacubitril complex 

14. Sacubitril Sodium 

15. Methylcobalamin 

16. Etoricoxib 

17. Efonidipine Hydrochloride ethanolate 

18. Azelnidipine 



Annexure 3 

2 | P a g e  

19. Nadifloxacin 

20. Bromopride 

21. Seratrodast 

22. Fenticonazole nitrate 

23. Folic acid 

24. Clindamycin Hydrochloride 

25. Haloperidol/ Haloperidol decanoate 

26. Sugammadex Sodium 

27. Verapamil Hydrochloride 

28. Lifitegrast 

29. Varenicline Tartrate 

STEROID 

Sr. No. EXISTING 5 MTPA 5 MTPA 

1. Finasteride 

2. Loteprednol Etabonate 

3. Mifepristone 

4. Deflazacort 

5. Ulipristal Acetate 

PROPOSED  

1. Dydrogesterone 

2. Progesterone 
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Raw material requirement for the project 

(For Existing & Proposed Product) 

Sr.  

No. 

Key Raw Materials Required Quantity 

(MTPA) 

Nature  

(Solid, Liquid, Gas) 

                   EXISTING 

1.  4-fluoro bromo benzene 2.0 Liquid 

2.  Magnesium metal 0.5 Solid 

3.  Dimethyl amino propylchloride 0.7 Liquid 

4.  Aq. Ammonia 1.0 Liquid 

5.  Phosphorous oxy chloride 20.0 Liquid 

6.  Pyridine 2.0 Liquid 

7.  Indoline 4.0 Solid 

8.  1-Bromo-3-chloro propane 8.0 Liquid 

9.  Nitroethane 4.0 Liquid 

10.  Sodium Borohydride 13.0 Solid 

11.  Hydroxyl amine hydrochloride 25.0 Solid 

12.  Benzoic acid 4.45 Solid 

13.  L(+)- Tartaric acid 3.7 Solid 

14.  Hydrogen peroxide (30%) 1.0 Liquid 

15.  2,2,2-Trifloroethanol 0.9 Liquid 

16.  2-Methoxy phenol 1.0 Liquid 

17.  2-Bromo ethanol 0.7 Liquid 

18.  P-Toluene sulphonyl chloride 5.0 Solid 

19.  Methane sulphonyl Chloride 2.5 Liquid 

20.  3,4 – difluoro nitrobenzene 20.0 Liquid 

21.  Epichlorohydrin 15.0 Liquid 

22.  Carbonyl diimidazole 15.0 Solid 

23.  Acetic anhydride 20.0 Liquid 

24.  Hydrazine hydrate 6.0 Liquid 

25.  Morpholine. 10.0 Liquid 

26.  Oleum (20%) 6.0 Liquid 

27.  Citric acid 1.0 Solid 

28.  Gutaraldehyde(25%) 1.3 Liquid 

29.  Benzaldehyde 0.3 Liquid 

30.  Phenyl hydrazine 0.33 Liquid 

31.  Dimethyl sulphate 1.21 Liquid 

32.  Disodium hydrogen phosphate 0.22 Solid 

33.  2- mercapto benzoic acid 0.917 Solid 
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34.  2-chlorobenzotrifluoride 1.2 Liquid 

35.  Allayl chloride 0.35 Liquid 

36.  Acetyl chloride 0.1 Liquid 

37.  2-hydroxy ethyl piperazine 0.87 Liquid 

38.  3-chloro-2-methyl-1-propene 4.8 Solid 

39.  Benzene 4.0 Liquid 

40.  Potassium acetate 2.0 Solid 

41.  4-chloro- butyryl chloride 6.9 Liquid 

42.  Azacyclonol 4.3 Solid 

43.  2- Chlorobenzonitrile 0.5 Solid 

44.  Sodium metal 0.2 Solid 

45.  Sulpher powder 0.091 Solid 

46.  N-Phthaloyl glycine 0.4 Solid 

47.  Phosphorous pentasulphide 0.18 Solid 

48.  Trimethylorthoacetate 0.14 Liquid 

49.  Triethylorthoformate 0.14 Liquid 

50.  Triethyl aniline 1.0 Liquid 

51.  (11b,16b)-11-hydroxy-2’-methyl-5’-H-
Pregna-1,4-dieno[17,16-d]oxazole-
3,20-dione 

0.6 Solid 

52.  Iodine 0.8 Liquid 

53.  Calcium Oxide 0.5 Solid 

54.  Acetic Acid 1.0 Liquid 

55.  Triethyl Amine 5.0 Liquid 

56.  NaHCO3 5.0 Solid 

57.  Ethyl aceto acetate 1.2 Liquid 

58.  2-methoxy ethanol 0.6 Liquid 

59.  m-nitro benzaldehyde 0.65 Solid 

60.  Trans Cinamaldehyde 0.46 Liquid 

61.  BOC anhydride 0.5 Liquid 

62.  19-Norpragna-5(10), 9(11)-diene-3, 
20-dione,17-hydroxy-,cyclic 3, 20. Bis 
(1,2-ethanediylacetal), (5a,10a) 

0.25 Solid 

63.  m-Chloroperbenzoic acid 1.5 Solid 

64.  p-Bromo-N,N,-dimethyl aniline 2.0 Solid 

65.  Amonium chloride 1.0 Solid 

66.  Ethylene deltanone(K.S.M) 3.0 Solid 

67.  Pottasiumtert. Butoxide 1.5 Solid 

68.  Trifluoroacetophenone 0.5 Liquid 
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69.  Sodium thiosulphate 0.5 Solid 

70.  Cuprous chloride 1.0 Solid 

71.  4-Bromo-N,NS-dmethyl aniline 0.2 Solid 

72.  Prednisolone [(11β)-11,17,21-
trihydroxy pregna-1,4-diene-3,20-
dione] 

0.216 Solid 

73.  Sodium Metaperiodate 0.28 Solid 

74.  Ethyl chloformate 5.9 Liquid 

75.  Potassium carbonate 1.0 Solid 

76.  Sodium thiosulphate 0.05 Solid 

77.  Chloroiodomethane 0.1 Liquid 

78.  DDQ 0.41 Solid 

79.  BSTFA 2.1 Solid 

80.  N-(1,1-dimethylethyl)-3-oxo- 

(5α,17β)-4-azaandrost-17-
carboxamide 

0.63 Solid 

81.  p-Toluene sulphonic acid 0.5 Solid 

82.  Methyl orthobutyrate 0.5 Liquid 

83.  Oxalic acid 0.5 Solid 

84.  Caprolactam 3.5 Liquid 

85.  Triethanolamine 2.5 Liquid 

86.  SodiumAzide 2.5 Solid 

87.  BF3THF 15.0 Liquid 

88.  
1-Cyclo propyl-6,7-difluoro-4 
oxo3uinolone-3-carboxylic acid 

0.85 Solid 

89.  Sulfuryal chloride 0.75 Liquid 

90.  7-Chloroquinilidine 9.3 Solid 

91.  Isophthaladehyde 15.0 Solid 

92.  Vinyl magnesium bromide 5.0 Liquid 

93.  Methyl-2-iodobenzoate 10.0 Solid 

94.  DIP Chloride 13.0 Liquid 

95.  Methyl magnesium chloride 13.0 Liquid 

96.  
1-mercapto methyl cyclo propane 
acetic acid 

2.7 Solid 

97.  Dicyclohexylamine 2.99 Solid 

98.  Sodium methoxide 0.5 Solid 

99.  2,3 Pyridine dicarboxylic acid 26.0 Solid 

100. Benzyl amine 19.0 Liquid 

101.  D(-) Tartric Acid 15.0 Solid 

102.  Gati Acid 15.0 Solid 
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103. Boric Acid 5.0 Solid 

104. 3-Nitro-Phthalic acid 20.0 Solid 

105. Tetraethyl orthocarbonate 13.0 Liquid 

106. Medoxomil chloride 6.0 Solid 

107.  Ortho tolylbenzonitrile 15.0 Solid 

108. Thionyl chloride 5.0 Liquid 

109. Palladium Carbon(10%0 0.1 Solid 

110.  THF 6.0 Liquid 

111.  Hydrochloric acid 40.0 Liquid 

112.  Sodium hydroxide 15.0 Solid 

113. S Ethyl acetate 10.0 Liquid 

114.  Methanol 30.0 Liquid 

115.  Acetone 30.0 Liquid 

116.  Toluene 30.0 Liquid 

117.  Methylene chloride 20.0 Liquid 

118.  Isopropanol 10.0 Liquid 

119.  Dimethyl formamide 3.0 Liquid 

120.  Sulfuric acid 2.0 Liquid 

121.  Caustic lye (47%) 5.0 Liquid 

122.  Dimethyl sulfoxide 2.0 Liquid 

123.  NMP 3.0 Liquid 

124.  

6-Predoxy-6perbromo-gama-
cycloextrin 

 

0.892 Solid 

125.  3-Mercaptopropionate 0.715 Liquid 

126.  
Dibenzosuberone:  

 
3.2 Solid 

127.  
N,N-dimethylaminopropyl chloride 
hydrochloride 

9.2 Liquid 

128.  Phenyl acetic acid 4.6 Solid 

129.  Phthalic anhydride 4.8 Solid 

130. 

(2S)-4-oxo-2-(3-
thiazolidinylcarbonyl)-1-
pyrrolidinecarboxylic acid tert-butyl 
ester 

1.0 Solid 

131.  
1-(3-Methyl-1-phenyl-1H-pyrazol-5-

yl)piperazine 
0.807 Solid 

132.  Sodium triacetoxyborohydride 1.42 Solid 

133.  Progesterone 20.0 Solid 

134.  Ethanol 76.0 Liquid 
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135.  Collidine 35.0 Liquid 

136. Leutidine 1.0 Liquid 

137.  Urea 1.124 Solid 

138. Hydrazine hydrate 0.750 Liquid 

139. Acetone semicarbazone 1.013 Solid 

140. Ethyl chloroacetate 1.443 Liquid 

141.  5-Nitrofurfuraldiacetate  1.428 Solid 

142.     2-methoxy phenol 7.0 Liquid 

143.  1,4-dioxane 3.5 Liquid 

144. Epichlorohydrin 6.3 Liquid 

145.  2,6- dimethyl aniline 6.3 Liquid 

146. Chloro-acetyl chloride 8.2 Liquid 

147.  Piperazine 22.0 Solid 

148. 
N,N-Dimethylaminopropyl chloride 
Hydrochloride 

0.639 Liquid 

149. 3-Chloroiminodibenzyl 0.270 Solid 

150. 
 (3R)-3-[(tert-
butoxycarbonyl)amino]-4-(2,4,5-
trifluorophenyl)butanoic acid 

7.0 Solid 

151.  
 3-(trifluoromethyl)-5,6,7,8-
tetrahydro[1,2,4]triazolo[4,3-
a]pyrazine HCl 

1.25 Solid 

152.  Hydroxybenzotriazole 3.36 Solid 

153.  
1-(3-Dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride  

4.76 Solid 

154.  N,N-Diisopropylethylamine 7.70 Liquid 

155.  
Orthophophoric Acid/Hydrochloric 
acid 

2.10 Liquid 

156. 

N-alpha-(9-
Fluorenylmethyloxycarbonyl)-N'-
2,2,4,6,7-
pentamethyldihydrobenzofuran-5-
sulfonyl-L-arginine 

0.023 Solid 

157.  
N-(9-Fluorenylmethoxycarbonyl)-L-
leucine 

0.006 Solid 

158. 
N-[(9H-Fluorén-9-
ylméthoxy)carbonyl]leucine  

0.004 Solid 

159. 
N-(9-Fluorenylmethoxycarbonyl)-O-
tert-butyl-L-tyrosine 

0.0058 Solid 

160. 
N-alpha-(9-
Fluorenylmethyloxycarbonyl)-O-t-
butyl-L-serine 

0.0048 Solid 
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161.  
 N-alpha-(9-
Fluorenylmethyloxycarbonyl)-N-in-t-
butyloxycarbonyl-L-tryptophan 

0.0066 Solid 

162.  
Nα-[(9H-Fluoren-9-
ylmethoxy)carbonyl]-τ-
(triphenylmethyl)-L-histidine 

0.006 Solid 

163. L-Pyroglutamic acid 0.0016 Solid 

164. Trifluoroacetic acid 0.1 Liquid 

165. Piperidine 0.054 Liquid 

166. 2-CTC Resin 0.018 Solid 

167.  
N-Methyl-1-naphthylmethyl)methyl 
amine hydrochloride 

1.93 Solid 

168. 
 1-chloro-6,6 dimethylhept-2-en-
4yne 

1.33 Solid 

169.  6,6-dimethyl hep-1-en-4-yne-3-ol 1.33 Solid 

170.  Phosphorous oxychloride 0.53 Liquid 

171.  
 Methyl-2-methoxy-5-sulphonamido-
benzoate 

1.755 Solid 

172.  
 (S)-1-ethyl-2-aminomethyl 
pyrrolidine 

0.10 Liquid 

173.  L-proline 2.05 Solid 

174.  Ethyl bromide 2.89 Liquid 

175.  Rifamycin S 0.77 Solid 

176.  Rifamycin O 0.85 Solid 

177.  Ascorbic acid 0.20 Solid 

178.  2-Amino-4-methylpyridine 0.46 Solid 

179.  
1,7′-Dimethyl-2′-propyl-2,5′-bi-
benzimidazole 

1.31 Solid 

180. 
2-(4-Bromomethylphenyl)benzoic 
acid methyl ester 

1.58 Solid 

181.  Valsartan 0.55 Solid 

182.  Sacubitril 0.60 Solid 

183. 
tert-butyl [(1R)-2-biphenyl-4-yl-1-
(hydroxymethyl)ethyl]carbamate 

1.60 Solid 

184. 
Ethyl 2-
(triphenylphosphoranylidene) 
propanoate 

1.70 Solid 

185. Succinic anhydride 3.50 Solid 

186. 
(2R,4S)-5-(Biphenyl-4-yl)-4-[(tert-
butoxycarbonyl)amino]-2-
methylpentanoic acid 

1.20 Solid 

187.  Cyanocobalamin 0.22 Solid 
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188. Cobalt chloride 0.005 Solid 

189. Ketosulphone 2.20 Solid 

190. Chloro acetyl chloride  1.82 Liquid 

191.  Benzyl chloride  0.25 Liquid 

192.  Aniline  0.06 Liquid 

193. Neopentyl glycol  0.59 Liquid 

194. Propargyl alcohol  0.23 Liquid 

195. Benzophenone 0.50 Solid 

196.  m-nitrobenzaldehyde 0.30 Solid 

197.  
8,9-difluoro-5-methyl-1-oxo-6,7-
dihydro-1H,5H-pyrido[3,2,1-
ij]quinoline-2-carboxylic acid  

0.24 Solid 

198. 4-amino salicylic acid  0.445 Solid 

199. N,N-diethylethylenediamine 0.840 Liquid 

200. Cyclohexanone 0.50 Liquid 

201.   Benzoyl chloride 0.725 Liquid 

202.  2,3,5-trimethyl hydroquinone 0.262 Solid 

203. 2,2,4-trichloroacetophenone 0.625 Solid 

204. 1-Chloromethyl phenylthiobenzene 0.420 Solid 

205. 
2,4,5 triamino-6-hydroxypyrimidine 
sulphate 

5.4 Solid 

206. 
2-[(4-aminobenzoyl)amino] 
pentanedioic acid 

5.4 Solid 

207. Lincomycin Hydrochloride 0.91 Solid 

208. Pregnenolone 8.5 Solid 

209. 
4-(4-chlorophenyl)-4-hydroxy 
piperidine 

0.213 Solid 

210.  4-Chloro-4'-fluoro butyrophenone 0.242 Liquid 

211.  Decanoyl chloride 0.215 Liquid 

212.  
6-Predoxy-6perbromo-gama-
cycloextrin 

0.892 Solid 

213.  3-Mercaptopropionate 0.715 Liquid 

214.  Gamma-cyclodextrin 1.0 Solid 
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Amitriptyline hydrochloride: 

Step-01:  
 

O

Dibenzosuberone
MW - 208.2

Cl N+

        Magnesium             
cat. Dibromoethane

THF
OH

N

AMT-01
MW - 295.4

N,N-Dimethylamino 
propylchloride 
hydrochloride

MW - 158.1

.HCl

 
 

Extraction of Dimethylamino propyl chloride: 

Charge Dimethyl amino propyl chloride hydrochloride 60-65% aq. solution (2.0 m.Eq.) and 

add 50% Aq. NaOH solution Add toluene, stir and separate layers. Dry Toluene layer .Charge 

magnesium turnings in THF. Heat reaction mass 65°C. Add Dibromoethane (Cat.). Add 

above toluene layer drop wise maintaining temp.60-65°C.Stir reaction mass. Cool reaction 

mass at RT. Add solution of Dibenzosuberone in toluene. Stir reaction mass for 2 h .Cool the 

reaction mass 5-10°C. Add water and add 10% sulfuric acid aqueous solution (5V). Stir and 

separate layer. Distil organic layer under vacuum at 50-55°C to get white colour crystal of 

AMT/01. 
 

Step-02:  
 

 

HCl in IPA

N
AMT HCl
MW - 277

OH
N

AMT-01
MW - 295.4

.HCl

Toluene/MIBK

 
 

Add Methanol and ~10-15% methanol.HCl to above residual white crystal of AMT/01. Heat 

reaction mass to 70-75°C. 

Add activated charcoal. Stir and filter through hyflo bed. Distil out methanol completely 

under vacuum. Add toluene (1 V) and distill out residual solvent under vacuum. Add Methyl 

isobutyl ketone. Stir 1-2 h and filter. Dry the solid under vacuum at 50-55°C. 
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Teneligliptin hemipentahydrobromide hydrate:  

Step-01  
 

 

S N

O

N

BOC

O

+ N N

CH3

Ph

N NH N
N

CH3

Ph

N N
N

O

BOC

N

S

Sodium triacetoxy 

borohydride

toluene

 

 

(2S)-4-oxo-2-(3-thiazolidiny carbonyl)-1-pyrrolidine carboxylic acid tert butyl ester 

[Intermediate-A] on reaction with 1-(3-methyl-1-phenyl-1H-pyrazol-5-yl)piperazine 

[Intermediate-B] in the presence of Sodium triacetoxy borohydride and toluene to form 1-

pyrrolidine carboxylic acid, 4-[4-(3-methyl-1-phenyl-1H-pyrazol-5-yl)-1-piperazinyl]-2-(3-

thiazolidinyl carbonyl)-1,1-dimethylethyl ester, (2S,4R) [Step-01]    
 

Preparation of Step-02  

N
N

CH3

Ph

N N
N

O

H

N

S

Aq. HBr

Isopropyl alcohol

N
N

CH3

Ph

N N
N

O

BOC

N

S

2.5 HBr.H 2O

 

  

1-pyrrolidine carboxylic acid, 4-[4-(3-methyl-1-phenyl-

1H-pyrazol-5-yl)-1-piperazinyl]-2-(3-thiazolidinyl 

carbonyl)-1,1-dimethylethyl ester, (2S,4R) [Step-01] 

         Teneligliptin hemipenta hydrobromide hydrate 

        [Step-02] 

CAS No.: [1404559-22-3]                      CAS No. [906093-29-6] 

Molecular Formula: C27H38N6O3S                      Molecular Formula: C22H30NO2S2.5HBr.H2O 

Mol. Wt.: 526.69                      Mol. Wt :628.69 
 

(2S)-4-oxo-2-(3-thiazolidiny carbonyl)-

1-pyrrolidine carboxylic acid tert butyl 

ester[Intermediate-A] 

1-(3-methyl-1-phenyl-1H-

pyrazol-5-yl)piperazine 

[Intermediate-B] 

1-pyrrolidine carboxylic acid, 4-[4-(3-methyl-1-

phenyl-1H-pyrazol-5-yl)-1-piperazinyl]-2-(3-

thiazolidinyl carbonyl)-1,1-dimethylethyl ester, 

(2S,4R) [Step-01] 

CAS No.: [401564-36-1] CAS No.: [401566-79-8] CAS No.: [1404559-22-3] 

Molecular Formula : C13H20N2O4S Molecular Formula: C14H18N4 Molecular Formula: C27H38N6O3S 

Mol.Wt.: 300.37 Mol. Wt.: 242.32 Mol. Wt.: 526.69 
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1-pyrrolidine carboxylic acid, 4-[4-(3-methyl-1-phenyl-1H-pyrazol-5-yl)-1-piperazinyl]-2-(3-

thiazolidinyl carbonyl)-1,1-dimethylethyl ester, (2S,4R) [Step-01] on reaction with aqueous 

hydrobromide in isopropyl alcohol to form Teneligliptin hemipenta hydrobromide hydrate 

[Step-02] 

Dydrogesterone: 

 

O

O

O

O

O

O

O

O

O

O

O

O

O

O

1) Ethylene Glycol

2) Dichloromethane

Progesterone

1)leutidine

2)Ether

3)N,N Dibromohydantoin

1)UV

2)Ethylacetate

STEP 2

STEP 3

1)Ethanolic HCl

2)Diethyl ether

Dydrogesterone

STEP 1

O

O

 

 

Progesterone on reaction with ethylene glycol in dichloromethane gives step-1 which on 

reaction with leutidine, ether and N,N-dibromohydantoin to give step-2. 

Step-2, expose with UV light in ethyl acetate to give step-3 which on further reaction with 

ethanolicHCl in diethyl ether to give Dydrogesterone.  
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Nitrofurantoin monohydrate:  

Stage 01 

CH3CH3

NNHNH2

O

+

O

Cl
O CH3

N
H

N

O
O

NH2

acetone semicarbazone
ethyl chloroacetate

Step 01

NaOCH3 Solution

 

Charge acetone semicarbazone, ethylchloroacetate in sodium methoxide solution in RBF. 

Heat the reaction mass for 2 hr at 55-60°C.After completion of reaction, to get the compound. 

 

Stage 02 

N
H

N

O
O

NH2

.HCl
+

CH3

O
N

+

O
-

O

O

O CH3

O

O
OO2N

N

N

NH

O

O

1-aminoimidazolidine-2,4-dione

hydrochloride(In situ)

(5-nitro-2-furyl)methylene diacetate Nitrofurantoin Crude 

DM Water/HCl

 

 

Charge Step 01 and (5-nitro-2-furyl)methylenediacetate and DM Water in RBF. Heat the 

reaction mass for 2 hr at 70 to 75
º
C After completion of reaction to get the Nitrofurantoin 

Crude. 

Stage 03 

OO2N

N

N

NH

O

O

Nitrofurantoin Crude 

OO2N

N

N

NH

O

O

Nitrofurantoin Monohydrate

H2O

DMF/DMWater

 

Charge nitrofurantoin Crude in Dimethyl formamide, DM water in round bottom flask to get 

the Nitrofurantoin Monohydrate. 
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NitrofurantoinMacrocrystal:  

Stage 01 

CH3CH3

NNHNH2

O

+

O

Cl
O CH3

N
H

N

O
O

NH2

acetone semicarbazone
ethyl chloroacetate

Step 01

NaOCH3 Solution

 

Charge acetone semicarbazone, ethylchloroacetate in sodium methoxide solution in RBF. 

Heat the reaction mass for 2 hr at 55-60°C.After completion of reaction, to get the compound. 

 

Stage 02 

N
H

N

O
O

NH2

.HCl
+

CH3

O
N

+

O
-

O

O

O CH3

O

O
OO2N

N

N

NH

O

O

1-aminoimidazolidine-2,4-dione

hydrochloride(In situ)

(5-nitro-2-furyl)methylene diacetate Nitrofurantoin Crude 

DM Water/HCl

 

Charge Step 01 and 5-nitro-2furyl)methylenediacetate and DM Water in round bottom flask. 

Heat reaction mass for 2 hr at 70 to 75
°
C. After completion of reaction to get the 

Nitrofurantoin Crude. 

Stage 03 

OO2N

N

N

NH

O

O

Nitrofurantoin Crude 

OO2N

N

N

NH

O

O

Nitrofurantoin Macrocrystal

CH3COOH/DMWater

 

Charge Nitrofurantoin Crude in Acetic Acidand DM water in round bottom flask to get 

NitrofurantoinMacrocrystal. 
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Ranolazine: 

 

RNZ-01: 

 

 

+ HCl 

 

 

 

 
Guaiacol Epichlorohydrine                                 RNZ-01 

M.W. 124.14            M.W. 92.6  M.W. 180.14 

 

2-methoxy phenol (Guaiacol) reacts with Epichlorohydrine in the presence of sodium 

Hydroxide as a base and water as reaction medium. After reaction, water removes by 

separating layers then isolate the compound {1-methoxy-2-(oxiranylmethoxy) benzene 

(RNZ01)} by distillation.  

 

RNZ-02: 

 
NH2

+
Cl Cl

O

MDC NH
Cl

O

+ HCl

 
 

2,6-Dimethyl aniline  Chloro-acetyl chloride   RNZ-02 

 M.W.121.2  M.W.112.94    M.W. 197.6 

 

2, 6-dichloroaniIine reacts with Chloroacetyl chloride in Dichloromethane.  After completion of 

the reaction excess HCl neutralize with NaOH solution and distil MDC then the compound 

isolate with Cyclohexane.  

 

RNZ-03: 

 

NH

O

Cl

NH

O

N

NH

N
H

N
H

+
Methanol + HCl

 
 

RNZ-02 Piperazine                                                  RNZ03  

M.W. 197.6                   M.W.86.13                                              M.W. 247.3 

 

O

OH

+
O

Cl

NaOH,DMW

O

O

O
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2-chloro-N-(2,6-dimethylphenyl)-acetamide reacts with Piperazine in methanol.After 

completion of the reaction added DM water into the reaction mass and filter unwanted residue 

through hyflow bed then extract the compound with MDC.   

 

RNZ-04: 

IPA,Toluene / Reflux

NH

N

O

N
OH

O

O

NH

O

N

NH

O

O

O

+

 
RNZ-03RNZ-01                     RNZ-04 (Ranolazine) 

M.W. 247.3                M.W.180.2          M.W. 427.5 

 

N-(2,6-dimethylphenyl)-l-piperazineacetamide reacts with 1-Methoxy-2-

(oxiranylmethoxy)benzene  in toluene and IPA solvents mixture at heating. After reaction 

completion cool the reaction and isolate Ranolazine by filtering. Purify the compound by 

crystallization in methanol.  

 

Clomipramine Hydrochloride: 

Stage-01 

N

ClCH3O

[25961-11-9]

N
H

Cl

M F= C14H12ClN

F Wt.= 229.70478

[32943-25-2]

3-chloroIminodibenzyl5-acetyl-3-chloro-10,11-
dihydro-5H-dibenzo[b,f]azepine

F Wt.= 271.74

MF= C16H14ClNO

N - Butanol/ NaOH

 

 

Charge 5-acetyl-3-chloro-10,11-dihydro-5H-dibenzo[b,f]azepine, sodium hydroxide and 

Butanol in RBF. Heat reaction mass for 4.0 hr at 90 to 95
°
C.  After completion of reaction 

cool reaction mass followed by crystallisation with Hexane. 
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Stage-02

N
H

Cl

M F= C14H12ClN

F Wt.= 229.70478

N

Cl

N

M F= C19H23ClN2

F Wt.= 314.85232

Toluene/KOH

3- Chloroiminodibenzyl

[32943-25-2] [303-49-1]

3-(3-chloro-10,11-dihydro-5H-dibenzo
[b,f]azepin-5-yl)-N,N-dimethylpropan-1-amine

CH3
N

CH3

Cl

H Cl

 

Charge 3-chloro iminodibenzyl, potassium hydroxide and Toluene in RBF. Heat reaction 

mass for 1.0 hr at 90 to 95
°
C. Add dimethyl amine propyl chloride solution in reaction mass. 

Stir for 6.0 hr at 90 to 95
°
C. After completion of reaction distil out solvent completely under 

vacuum. 

Stage-03

N

Cl

N

H ClN

Cl

N

M F= C19H23ClN2

F Wt.= 314.85232
M F= C19H24Cl2N2

F Wt.= 351.31326

Methyl Ethylketone/Conc.HCl

[17321-77-6][303-49-1]

3-(3-chloro-10,11-dihydro-5H-dibenzo[b,f]
azepin-5-yl)-N,N-dimethylpropan-1-amine

3-(3-chloro-10,11-dihydro-5H-dibenzo[b,f]
azepin-5-yl)-N,N-dimethylpropan-1-amine 
Hydrochloride

 

Charge CLP/01 in Methyl ethyl ketone in RBF. Adjusted pH using Aqueous HCl at 25 to 

30
°
C. Stir the reaction mass for 2.0 hrs at 25 to 30

°
C. Filter reaction mass and wash with 

Methyl ethyl ketone followed by drying in air Oven at 50 to 55
°
C. 
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Sitagliptin phosphate/Hydrochloride: 

STG-01 

F

F

F

OH

NH O

Boc

N

NH
N

N

F

FF

NH

F

F

F

O

N

N
N

N

F

FF

Boc

+ EDC.HCl,HOBT

DIPEA,E.A.

HCl

Int-A Int-B

M.W. 333.3

STG01

M.W.228.6 M.W.507.4  

(3R)-3-[(tert-butoxycarbonyl)amino]-4-(2,4,5-trifluorophenyl)butanoic acid(Int-A) reacts 

with 3-(trifluoromethyl)-5,6,7,8-tetrahydro[1,2,4]triazolo[4,3-a]pyrazine hydrochloride in 

Ethyl acetate in presence of. Di-isopropyl ethyl amine, EDC.HCl and HOBT. After reaction 

isolate the compound after solvent distillation. 

 

STG-02 

 

F

F

F

N

O

N

N

N

F

F

F

NH

O
O

F

F

F

N

O

N

N

N

F

F

F

NH2

MeOH

MeOH.HCl

M.W. 507.6

M.W. 407.6

STG01

STG02

 

7-[(3R)-3-[(1,1-Dimethylethoxycarbonyl)amino]-4-(2,4,5-trifluorophenyl)-butanoyl]-3-

(trifluoromethyl)-5,6,7,8-tetrahydro-1,2,4triazolo[4,3-alpha]pyrazine (STG01) reacts with 

methanolicHCl in Methanol, form (3R)-3-amino-1-[3-(trifluoromethyl)-6,8-dihydro-5H-

[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one(STG02). After 

deprotectiondistills solvent and basify compound with sodium hydroxide in MDC and the 

compound crystallizes with MTBE.  
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STG-03: 

 

F

F

F

N

O

N

N

N

F

F

F

NH2

IPA,Methanol

Orthophosphoric acid

M.W. 407.4
M.W. 505.3

F

F

F

N

O

N

N

N

F

F

F

NH2
.H3PO4

STG02
STG03

 

(3R)-3-amino-1-[3-(trifluoromethyl)-6,8-dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-

(2,4,5-trifluorophenyl)butan-1-one(STG02) reacts with reacts with orthophosphoric 

acid/Hydrochloric acid in Methanol/IPA to form (3R)-3-amino-1-[3-(trifluoromethyl)-6,8-

dihydro-5H-[1,2,4]triazolo[4,3-a]pyrazin-7-yl]-4-(2,4,5-trifluorophenyl)butan-1-one 

Phosphate.  
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Leuprolide Acetate:  

Step-01:  

 

Cl-Trt-Cl Resin, 
DIPEA 

DMF, DCM

Fmoc-Arg(Pbf)-OH

NH

OH

O

NHNH

NH

S
O

O

O

Fmoc

Fmoc-Arg(Pbf)-O-Resin

NH

O

O

NHNH

NH

S
O

O

O

Fmoc

Resin

 

Charge  resin. Add DCM. Allow resin to swell. Add Fmoc-Arg(Pbf)-OH and DIPEA  in 

DCM and Stir at RT. Drain the solvent under nitrogen pressure. Wash the resin twice with 

DCM . 

Add a mixture of DCM:Methanol:DIPEAand stir. Drain solvent under nitrogen pressure. 

Wash the resin with DMF and DCM alternatively. 

 

Step-02:  

 

20% Piperidine 
in DMF 

DMF  DCM 
NH

OH

O

NHNH

NH

S
O

O

O

Fmoc
Arg(Pbf)-O-Resin

NH2

O

O

NHNH

NH

S
O

O

O

Resin

Fmoc-Arg(Pbf)-O-Resin

 

Add 20% piperidine in DMF and Stir. Analyze by HPLC. On confirmation of complete 

deprotection, drain the solvent under nitrogen pressure and wash the resin with DCM and 

DMF alternatively. 
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Step-03:  

Fmoc-Leu-Arg(Pbf)-O-Resin
 

Arg(Pbf)-O-Resin
 

OH

NH

O

Fmoc

+

Fmoc-Leu-OH

TBTU,HOBT,
DIPEA 

NMP,THF

NH2
O

NH

NH NH

S OO

O

O
Resin

NH

O

NH
O

NH

NH NH

S OO

O

Fmoc

O
Resin

 

ChargeFmoc-Leu-OH, TBTU, HOBT and DIPEA in the form of solution in NMP and THF 

and Stir. On confirmation of complete coupling by HPLC, drain the solvent under nitrogen 

pressure and wash the resin times with DCM and DMF alternatively. 

 

Step-04:  

Leu-Arg(Pbf)-O-Resin
 

Fmoc-Leu-Arg(Pbf)-O-Resin

20% Piperidine 
in DMF 

DMF  DCM 

NH

O

NH
O

NH

NH NH

S OO

O

Fmoc

O
Resin

NH2

O

NH
O

NH

NH NH

S OO

O

O
Resin

 

Add 20% piperidine in DMF and stir on confirmation of complete deprotection, drain the 

solvent under nitrogen pressure and wash the resin with DCM and DMF alternatively. 
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Step-05:  

Fmoc-D-Leu-Leu-Arg(Pbf)-O-Resin
 

OH

NH

O

Fmoc

Fmoc-D-Leu-OH

+

TBTU  
HOBT,DIPEA 

NMP, THF

Leu-Arg(Pbf)-O-Resin

NH2

O

NH
O

NH

NH NH

S OO

O

O
Resin

NH

O

NH
O

NH

NH NH

S OO

O

O
NH

Fmoc

O
Resin

 

Charge Fmoc-D-Leu-OH ,  TBTU ,  HOBT  and DIPEA in the form of solution in NMP and 

THF and Stir. On confirmation of complete coupling by HPLC, drain the solvent under 

nitrogen pressure and wash the resin with DCM and DMF alternatively  

Step-06:  

20% Piperidine 
in DMF 

DMF  DCM 

Fmoc-D-Leu-Leu-Arg(Pbf)-O-Resin

NH

O

NH
O

NH

NH NH

S OO

O

O
NH

Fmoc

O
Resin

D-Leu-Leu-Arg(Pbf)-O-Resin
 

NH

O

NH
O

NH

NH NH

S OO

O

O
NH2

O
Resin

 

Add 20% piperidine in DMF and Stir. On confirmation of complete deprotection, drain the 

solvent under nitrogen pressure and wash the resin with DCM and DMF alternatively. 
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Step-07:  

Fmoc-Tyr(tBu)-D-Leu-Leu
-Arg(Pbf)-O-Resin

OH

NH
O

OH

Fmoc

Fmoc-Tyr(tBu)-OH

+

TBTU 
HOBT,DIPEA 

NMP,THF

D-Leu-Leu-Arg(Pbf)-O-Resin

NH

O

NH
O

NH

NH NH

S OO

O

O
NH2

O
Resin

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH
Fmoc

O Resin

 

Charge Fmoc-Tyr(tBu)-OH ,  TBTU, HOBT and DIPEA  in the form of solution in NMP 

and THF and Stir. On confirmation of complete coupling byHPLC, drain the solvent under 

nitrogen pressure and wash the resin with DCM and DMF alternatively. 
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Step-08:  

20% Piperidine 
in DMF

DMF  DCM 

Fmoc-Tyr(tBu)-D-Leu-Leu
-Arg(Pbf)-O-Resin

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH
Fmoc

O Resin

Tyr(tBu)-D-Leu-Leu-Arg
(Pbf)-O-Resin

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH2

O Resin

 

 

Add 20% piperidine in DMF and Stir. On confirmation of complete deprotection, drain the 

solvent under nitrogen pressure and wash the resin 5 times with DCM and DMF alternatively. 
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Step-09:  

 

Fmoc-Ser(tBu)-Tyr(tBu)-D-Leu
-Leu-Arg(Pbf)-O-Resin

O

NH

O

OH

Fmoc

Fmoc-Ser(tBu)-OH
 

TBTU 
HOBT, DIPEA 

NMP,THF

Tyr(tBu)-D-Leu-Leu-Arg
(Pbf)-O-Resin

 

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH2

O Resin

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH

Fmoc
O Resin

 

Charge Fmoc-Ser(tBu)-OH ,  TBTU, HOBT and DIPEA  in the form of solution in NMP 

and THF and Stir. On confirmation of complete coupling by HPLC, drain the solvent under 

nitrogen pressure and wash the resin with DCM and DMF alternatively. 

Step-10: 

NH

O NH

O

NH

NH

NH

S
O

O

O

O
NH

O

O

NH

O

O

NH2

O

Resin

Fmoc-Ser(tBu)-Tyr(tBu)-D-Leu
-Leu-Arg(Pbf)-O-Resin

Ser(tBu)-Tyr(tBu)-D-Leu-Leu-
Arg(Pbf)-O-Resin

20% Piperidine 
in DMF 

DMF  DCM 

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH

Fmoc
O Resin

 

Add 20% piperidine in DMF and Stir. On confirmation of complete deprotection, drain the 

solvent under nitrogen pressure and wash the resin with DCM and DMF alternatively. 
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Step-11:  

Fmoc-Trp(Boc)-Ser(tBu)-Tyr
(tBu)-D-Leu-Leu-Arg(Pbf)-O-

Resin

N
NH

O

OH

Boc

Fmoc

Fmoc-Trp(Boc)-OH

TBTU 
HOBt

DIPEA 
NMP, THF

Ser(tBu)-Tyr(tBu)-D-Leu-Leu-
Arg(Pbf)-O-Resin

N NH

O

Boc Fmoc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH O Resin

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH2
O

Resin

 

Charge Fmoc-Trp(Boc)-OH , TBTU,  HOBT and DIPEA  in the form of solution in NMP 

and THF and Stir. On confirmation of complete coupling by HPLC, drain the solvent under 

nitrogen pressure and wash the resin with DCM and DMF alternatively. 

 

Step-12:  

20% Piperidine 
in DMF 

DMF DCM 

Fmoc-Trp(Boc)-Ser(tBu)-Tyr
(tBu)-D-Leu-Leu-Arg(Pbf)-O-

Resin

N NH

O

Boc Fmoc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH O Resin

Trp(Boc)-Ser(tBu)-Tyr(tBu)-D
-Leu-Leu-Arg(Pbf)-O-Resin

N NH2

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH O Resin

 

Add 20% piperidine in DMF and Stir. On confirmation of complete de-protection, drain the 

solvent under nitrogen pressure and wash the resin with DCM and DMF alternatively. 
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Step-13:  

 

Fmoc-His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-O-

Resin

N

N
NH O

OH

Fmoc
Trt

Fmoc-His(Trt)-OH

Trp(Boc)-Ser(tBu)-Tyr(tBu)-D
-Leu-Leu-Arg(Pbf)-O-Resin

N NH2

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH O Resin

N

N

NH

O

Fmoc

Trt

N NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH O Resin

TBTU 
HOBt 
DIPEA 

DMF, DCM

 

Charge Fmoc-His(Trt)-OH ,  TBTU , HOBT and DIPEA in the form of solution in NMP 

and THF and  Stir. On confirmation of complete coupling byHPLC, drain the solvent under 

nitrogen pressure and wash the resin with DCM and DMF alternatively. 

Step-14:  

20% Piperidine 
in DMF 

DMF DCM 

Fmoc-His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-O-

Resin

N

N

NH

O

Fmoc

Trt

N NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH O Resin

His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-O-

Resin

N

N

NH2

O

Trt

N NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH O Resin

 

Add 20% piperidine in DMF  and Stir. On confirmation of complete deprotection, drain the 

solvent under nitrogen pressure and wash the resin with DCM and DMF alternatively. 
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Step-15:  

pGlu-His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-O-

Resin
 

N
H

O

OH

O

pGlu-OH 

His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-O-

Resin

N

N

NH2

O

Trt

N NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH O Resin

N

N

NH

O

Trt

N

NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH

N
HO

O

O Resin

HOBt 
DIC

NMP, THF

 

Charge pGlu-OH , HOBT and DIC in the form of solution in NMP and THF and stir. On 

confirmation of complete coupling by HPLC, drain the solvent under nitrogen pressure and 

wash the resin with DMF and DCM respectively. 

Step-16:  

pGlu-His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-OH

 

N

N

NH

O

Trt

N

NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

OH

O

NH

O

O

NH

O

O

NH

N
HO

O

TFA in DCM 

pGlu-His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-O-

Resin

N

N

NH

O

Trt

N

NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

O

NH

O

O

NH

O

O

NH

N
HO

O

O Resin

CH4

 

Add TFA solution in DCM and Stir. Drain and collect the filtrate and distil on Rotavap. Add 

water and stir. Filter and dry under nitrogen pressure.  
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Step-17:  

 

TBTU 
HOBt 
DIPEA 

NMP,THF

N

N

NH

O

Trt

N

NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

N

O

NH

O

NH

O

O

NH

O

O

NH

N
HO

O

H-Pro-NHEt 
Hydrochloride

pGlu-His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-Pro-NHEt

pGlu-His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-OH

N

N

NH

O

Trt

N

NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

OH

O

NH

O

O

NH

O

O

NH

N
HO

O

N
H

O

NH

HCl

 

Charge pGlu-His(Trt)-Trp(Boc)-Ser(tBu)-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-OH) with 

ProNHEt.Hcl,  HOBt and DIPEA in THF. Dissolve TBTU in NMP and add Dropwise. Stir 

and Distil out solvent under vacuum. Add chilled water , and filter the reaction mass. Charge 

wet cake in MDCand add water and stir and separate layers. 

 

Step-18:  

 

TFA:TIPS:H2O

Leuprolide TFA salt
pGlu-His-Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt

N

NH

NH

O
N
H

NH

O

NH

O NH

O

NHNH2

NH

N

O

NH

O
NH

O

OH

NH

O

OH

NH

N
HO

O

pGlu-His(Trt)-Trp(Boc)-Ser(tBu) 
-Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-Pro-NHEt

N

N

NH

O

Trt

N

NH

O

Boc

NH

O NH

O

NH

NH

NH

S
O

O

O

N

O

NH

O

NH

O

O

NH

O

O

NH

N
HO

O
xTFA

IPE
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Charge pGlu-His(Trt)-Trp(Boc)-Ser(tBu) -Tyr(tBu)-D-Leu-Leu-Arg(Pbf)-Pro-NHEt 

Add mixture of TFA:TIPS:Water  and stir at RT.Distil completely, Add IPE and triturate. 

Filter and wash with IPE and dry under nitrogen pressure. 

 

Step-19:  

Acetic acid

Leuprolide Acetate
pGlu-His-Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt

N

NH

NH

O
N
H

NH

O

NH

O NH

O

NHNH2

NH

N

O

NH

O
NH

O

OH

NH

O

OH

NH

N
HO

O

N

NH

NH

O
N
H

NH

O

NH

O NH

O

NHNH2

NH

N

O

NH

O
NH

O

OH

NH

O

OH

NH

N
HO

O

Leuprolide TFA salt
pGlu-His-Trp-Ser-Tyr-D-Leu-Leu-Arg-Pro-NHEt

CH3COOH

 

Purification by prep HPLC. 

 

Terbinafine Hydrochloride: 

CH3

H3C

CH3

Cl

+

NH

HCl

N
CH3

CH3
CH3

HCl

 

 

1-Chloro-6,6-dimethyl-hept-2-en-4-yne is  condensed with N-methyl-(1-

naphthylmethyl)amine hydrochloride in the caustic solution to get terbinafine and the then 

treated with Conc. Hydrochloric acid to afford terbinafine hydrochloride. 

  

1-Chloro-6,6-dimethyl-hept-

2-en-4-yne 

N-methyl-(1-naphthylmethyl)amine 

hydrochloride. 

Step-01 

M.Wt.-156.0 M.Wt.-195.0 M.Wt.-351.0 
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Levosulpiride: 

S

O

H2N
O

O

O

CH3

O
CH3

+
N

H2N

CH3

S

O

H2N
O

O

O
CH3

NH

N

CH3

 

 

Methyl-2-methoxy-5-sulponamido benzoate is condensed with (S)-(-)-2-Aminomethyl-1-

ethyl pyrrolidine in ethylene glycol to yield Levosulpiride. 

Rifaximin: 

 

RifamycinO/S Rifaxamin 

CAS No. :-14487-05-9/13553-79-2  CAS No. :-80621-81-4 
 

Rifamycin 0/S reacts with 2-amino-4-methylpyridine to produceRifaxamin. 

  

Methyl-2-methoxy-5-

sulponamido benzoate 

(S)-(-)-2-Aminomethyl-1-ethyl 

pyrrolidine 

Step-01 

M.Wt.-245.22 M.Wt.-128.22 M.Wt.-341.43 
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Telmisartan: 

Step-01: 

N

N

N
H

N

CH3

CH3

CH3

+

Br
O

CH3
O

N

N

N

N

CH3

O

O CH3

CH3

CH3

 

 

2-N-propyl-4-methyl-6-(1-methylbenzimidazole-2-yl)benzimidazole reacts with Methyl-4’-

bromomethylbiphenyl-2-carboxylate in the presence of sodium hydroxide in acetone to give step-

01. 

Step-02: 

N

N

N

N

CH3

O

O CH3

CH3

CH3

N

N

N

N

CH3

O

OH

CH3

CH3

Methanol

NaOH

 

 

Methyl-4’-((1,4’-dimethyl-2’-propyl-2,6’-bi(1H-

benimidazol)-1’-yl)methyl) biphenyl-2-carboxylate 

4’-[(1,4’-dimethyl-2’-propyl-[2,6’-bi(1H-benimidazol]-

1’-yl)methyl]-[1,1’-biphenyl]-2-carboxylic acid 

M.wt.-528.6 M.wt.-514.62 

Telmisartan step-01 reacts with sodium hydroxide in the presence of methanol and DM water 

under reflux condition to give Telmisartan. 

2-N-propyl-4-methyl-6-(1-

methylbenzimidazole-2-

yl)benzimidazole 

Methyl-4’-bromomethylbiphenyl-2-

carboxylate 

Methyl-4’-((1,4’-dimethyl-2’-

propyl-2,6’-bi(1H-

benzo[d]imidazol)-1’-yl)methyl) 

biphenyl-2-carboxylate 

M.wt-304.4 M.wt.-305.2 M.wt.-528.6 
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Sacubitril/Valsartan Sodium Salt: 

N

O

O

O

O

O
-

H

N

N

N

N

N

O

O

O
-

2

.3Na.2.5H2O

 
 

 

Valsartan and Sacubitril make salt together with NaOH in water and acetone.  
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SacubitrilSodium: 

 

tert-butyl [(1R)-2-biphenyl-4-yl-1-formylethyl]carbamate(SAC01) 

 

NaClO,TEMPO

NH

OH

O

O

NH

O

O

O

Int-A

M.W.327.4
SAC01

M.W.325.4  
 

tert-butyl [(1R)-2-biphenyl-4-yl-1-(hydroxymethyl)ethyl]carbamate(Int-A)reacts with 

Sodium hypochlorite and TEMPO in ethyl acetate, forms tert-butyl [(1R)-2-biphenyl-4-yl-1-

formylethyl]carbamate (SAC01). 

 

(4R)-5-[1,1'-Biphenyl]-4-yl-4-[[(1,1-dimethylethoxy)carbonyl]amino]-2-methyl-2-

pentenoic acid ethyl ester(SAC02) 

+
P

O

O

CH3CO2iPr

CH3CH2OH

NH

O

O

O

NH
O

O

O

O

SAC02 M.W.409.5SAC01 M.W. 325.4
 

 

 

tert-butyl [(1R)-2-biphenyl-4-yl-1-formylethyl]carbamate (SAC01) reacts with  

ethyl 2-(triphenylphosphoranylidene) propanoate in presence of NaBr and NaOH in Isopropyl 

acetate and ethanol solvents, forms (4R)-5-[1,1'-Biphenyl]-4-yl-4-[[(1,1-

dimethylethoxy)carbonyl]amino]-2-methyl-2-pentenoic acid ethyl ester(SAC02). 
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SAC03 

 

NH
O

O

O

O
H2,Pd/C Methanol

NH
O

O

O

O

SAC02 M.W. 409.5
SAC03 M.W. 411.5

 
 

(4R)-5-[1,1'-Biphenyl]-4-yl-4-[[(1,1-dimethylethoxy)carbonyl]amino]-2-methyl-2-pentenoic 

acid ethyl ester(SAC02) reduce with Hydrogen in the presence of palladium carbon catalyst to 

form SAC03. 

 

 

SAC04 

 

NaOH, THF/Water

NH
O

O

O

OH

NH
O

O

O

O

SAC03 M.W. 411.5
SAC04 M.W. 383.4

 
 

SAC03 hydrolyses with Sodium hydroxide in THF and Water solvents to form SAC04.  
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SAC05 

 

SOCl2/Ethanol

NH
O

O

O

OH

NH2

O

O

SAC04 M.W. 383.4
SAC05 M.W.347.8

.HCl

 
 

 

SAC04 reacts with Thionyl chloride and ethanol to form SAC05 

 

SAC06 

 

Ethyl acetate/ MDC

NH2

O

O

NH

O

O

O O

OH

Sacubitril  M.W. 411.49

.HCl

Succinic anhydride 

SAC05 M.W. 347.88SAC05 M.W. 347.88SAC05 M.W. 347.88  
 

 

 

SAC05 reacts with Succinic anhydride in Ethyl acetate and MDC, forms Sacubitril. 
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Methylcobalamin: 

Synthesis of step-01: 

 

Coα-[α-(5,6-dimethyl-benzimidazolyl)]

cyanocobamide. MCM-01 [Cyanocobalamin]

CAS No. [68-19-9] 

Molecular Formula : C63H88CoN14O

Mol. Wt. : 1,355.3 

 

Coα-[α-(5,6-dimethyl-benzimidazolyl)]

by substitution of cyanide in cyanocobalamin [MCM01] with methyl group in the presence of 

sodium borohydride  

 

 

Ltd. 
25, RIICO Industrial Area Sotanala 

301701 

MANUFACTURING PROCESS OF PROPOSED PRODU

  

 

benzimidazolyl)]-Coβ-

[Cyanocobalamin] 

        Coα-[α-(5,6-dimethyl-benzimidazolyl

methylcobamide MCM-02 [Methylcobalamin]

 CAS No. [13422

O14P Molecular Formula : C63H91CoN

Mol. Wt. : 1,344.4 

benzimidazolyl)]-Coβ-methylcobamide [Methylcobalamin]is prepared 

by substitution of cyanide in cyanocobalamin [MCM01] with methyl group in the presence of 

 

Dimethyl sulphate 

NaBH4 

 
MANUFACTURING PROCESS OF PROPOSED PRODUCT 

Page 28 of 52 

benzimidazolyl)]-Coβ-           

[Methylcobalamin] 

13422-55-4
 
] 

N13O14P
 
 

[Methylcobalamin]is prepared 

by substitution of cyanide in cyanocobalamin [MCM01] with methyl group in the presence of 
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Etoricoxib: 

Step-01: 

+
N

CH 3

CH 3

O

H

HPF
6

POCl
3

CH 3

N
+

N

C H 3

C H 3

C H 3

C l

PF
6

-

C l

C l

O

 

 

 

Chloroacetyl chloride on reaction with N,N-dimethylformamide in the presence of 

phosphorous oxy chloride and quenched with sodium hydroxide solution and hexafluoro 

phosphoric acid to give 2-chloro-1,3-bis(dimethylamino)trimethinium hexafluorophosphate 

[step-01]. 

Step-02: 

CH 3

O

O

N

S

O

C H 3

step 01, IPA

Potassium tert.butoxide

N

N C H 3

C l

S

O

O

C H 3

 
2-(4-(mesylphenyl)-1-(6-methylpyridin-3-yl)-

ethan-1-one [Ketosulphone]  

CAS No. [221615-75-4] 

5-chloro-6'-methyl-3-[4-(methyl 

      sulfonyl)phenyl]2,3'bipyridine[Etoricoxib] 

CAS No.: [202409-33-4] 

Molecular Formula : C15H15NO3S Molecular Formula: C18H15ClN2O2S 

Mol. Wt :289.34      Mol. Wt.:358.84 
 

2-(4-(mesylphenyl)-1-(6-methylpyridin-3-yl)-ethan-1-one [Ketosulphone] on reaction with 

step-01 in the presence of potassium tert butoxide in isopropyl alcohol to give Etoricoxib 

Chloroacetyl chloride  N,N-dimethylformamide  2-chloro-1,3-bis 

(dimethylamino)trimethinium      

hexafluorophosphate [step-01]  

CAS No.: [79-04-9] CAS No.: [68-12-2] CAS No.: [249561-98-6] 

Molecular Formula : C2H2Cl2O Molecular Formula : C3H7NO Molecular Formula: C7H14ClN2PF6 

Mol. Wt. :112.94 Mol. Wt. :73.09 Mol. Wt.: 306.61 
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Efonidipine Hydrochloride ethanolate: 

Step-01:Synthesis of Step-01 (A) 
 

Sodium bicarbonate

Dichloromethane

Cl
NH2

NH+
 

 

Benzyl Chloride on reaction with aniline in the presence of sodium bicarbonate to give N-

Benzyl aniline [Step-01(A)] 

Step-02: Synthesis of Step-02 (A)  

NH + Cl

OH Sodium carbonate

Toluene
N

OH

 

 

 

N-Benzyl aniline [Step-01(A)] condensed with 2-chloro ethanol give 2-[phenyl(phenyl methyl) 

amino]-ethanol Step-02(A) 

  

Benzyl Chloride Aniline N-Benzyl aniline [Step-01(A)] 

CAS No. [100-44-7] CAS No. [62-53-3]       CAS No. [103-32-2] 

Molecular Formula :  C7H7Cl Molecular Formula :  C6H5NH2 Molecular Formula :  C13H13N 

Mol.Wt.: 126.58 Mol.Wt.: 93.13 Mol. Wt. :183.25 

N-Benzyl aniline [Step-01(A)] 2-chloro ethanol 2-[phenyl(phenyl methyl)amino]- 

ethanol [Step-02 (A)] 

CAS No. [103-32-2 ] CAS No. [107-07-3] CAS No. [33905-47-4] 

Molecular Formula : C13H13N Molecular Formula : C2H5ClO Molecular Formula : C15H17NO 

Mol. Wt. :183.25 Mol.Wt.: 80.51 Mol. Wt. :227.30 
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Step-03: Synthesis of Step-03 (A) 
 

+
N

O

O O

N
OH CH3 O CH3

O O

Ethanol

 

 

 

 

 

2-[phenyl(phenyl methyl)amino]-ethanol Step-02(A) condense with ethyl acetoacetate to give 

2-[benyl(phenyl)amino]-ethyl-3-oxobutanoate [Step-03(A)] 

Step-04: Synthesis of Step-04 (A) 
 

+
Methanol N

O

O NH2

N
O

O O

CH3 ONH4

O

Toluene

 

 

 

2-[phenyl(phenyl methyl) 

amino]-ethanol [Step-02 (A)] 
Ethyl acetoacetate 2-[benzyl(phenyl)amino] 

ethyl 3-oxobutanoate [Step-03(A)] 

CAS No. [33905-47-4] CAS No. [141-97-9] CAS No. [111011-83-7] 

Molecular Formula : C15H17NO Molecular Formula :  C6H10O3 Molecular Formula :  C19H21NO3 

Mol. Wt. :227.30 Mol.Wt.: 130.14 Mol. Wt. :311.37 

2-[benzyl(phenyl)amino]ethyl-3- 

oxobutanoate [Step-03(A)] 

Ammonium acetate 3-Amino-but-2-enoic acid 2-(benzyl-

phenyl-amino)-ethyl ester [Step-04(A)] 

CAS No. [111011-83-7] CAS No. [631-61-8] CAS No. [111011-79-1] 

Molecular Formula : C19H21NO3 Molecular Formula : C2H7NO2 Molecular Formula : C19H22N2O2 

 Mol. Wt. :311.37 Mol.Wt.: 77.08 Mol. Wt. :310.39 
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2-[benzyl(phenyl)amino]-ethyl-3-oxobutanoate [Step-03(A)] on reaction with ammonium 

acetate to give 3-Amino-but-2-enoic acid 2-(benzyl-phenyl-amino)-ethyl ester [Step-04(A)] 

Step-05: Synthesis of Step-01 (B) 

phosphorous trichlorideOHOH CH3

CH3

P

O

O Cl

 

 

 

 

 

Neopentyl glycol is cyclized in the presence of phosphorous trichloride to give 2-chloro-5,5-

dimethyl-1,3,2-dioxaphosphorinane step-01(B)  
 

Step-06: Synthesis of Step-02 (B) 
 

Acetonitrile
P

O

O Cl
P

O

O

O

+ OHCH

 

 

 

2-chloro-5,5-dimethyl-1,3,2-dioxaphosphorinane [Step-01(B)] on reaction with Propargyl 

alcohol in the presence of triethylamine  
 

 

  

Neopentyl glycol 2-chloro-5,5-dimethyl-1,3,2-dioxaphosphorinane 

[Step-01(B)] 

CAS No. [126-30-7] CAS No. [2428-06-0] 

Molecular Formula : C5H12O2 Molecular Formula :  C5H10ClO2P 

Mol. Wt. :104.14 Mol. Wt. :168.55 

2-chloro-5,5-dimethyl-1,3,2-

dioxaphosphorinane [Step-01(B)] 

Propargyl alcohol 5,5-dimethyl-2-propadienyl-1,3,2-

dioxaphosphorinane 2-oxide [Step-02(B)] 

CAS No. [2428-06-0] CAS No. [107-19-7] CAS No. [119713-39-2] 

Molecular Formula :  C5H10ClO2P Molecular Formula : C3H4O Molecular Formula :  C8H13O3P 

Mol. Wt. :168.55 Mol.Wt.: 56.06 Mol. Wt. :188.16 
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Step-07: Synthesis of Step-03 (B) 
 

AcetonitrileP

O

O

O

P

O

O

O

O
Hydrazine hydrate

 

 

 

5,5-dimethyl-2-propadienyl-1,3,2-dioxaphosphorinane 2-oxide [Step-02(B)] on reaction with 

hydrazine hydrate and concentrated Hydrochloric acid to give 1-(5,5-dimethyl-2-oxido-1,3,2-

dioxaphosphorinane-2-yl)acetone [Step-03(Step-07: Synthesis of Step-01 (C) 

 

Cyclohexane

O

N

N

O

O2N
O

H

O2N

+

O

N
H

 

 

Step-08: Synthesis of Step-04 (B) 
 

TolueneP

O

O
O

O

O

N

N

O

O2N

+
P

O

O

O

O

NO2

DM water

 

5,5-dimethyl-2-propadienyl-1,3,2-

dioxaphosphorinane 2-oxide [Step-02(B)] 

1-(5,5-dimethyl-2-oxido-1,3,2-dioxaphosphorinane-

2-yl)acetone [Step-03(B)] 

CAS No. [119713-39-2] CAS No. [111011-80-4] 

Molecular Formula :  C8H13O3P Molecular Formula : C8H15O4P 

Mol. Wt. :188.16 Mol. Wt. :206.18 

3-nitrobenzaldehyde Morpholine 4,4'-((3-nitrophenyl)Methylene) 

dimorpholine [Step-01(C)] 

CAS No. [99-61-6
 
] CAS No: [110-91-8 ] CAS No: [40891-03-0] 

Molecular Formula : C7H5NO3 Molecular Formula:  C4H9NO Molecular Formula: C15H21N3O4 

Mol. Wt. :151.12 Mol. Wt.: 87.12  Mol. Wt.: 307.34  
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1-(5,5-dimethyl-2-oxido-1,3,2-dioxaphosphorinan-2-yl)acetone [Step-03(B)] is condensed 

with 4,4'-((3-nitrophenyl) Methylene) Dimorpholine [Step-01(C)] in the presence of mono 

chloro acetic acid to give 3-Buten-2-one, 3-(5,5-dimethyl-2-oxido-1,3,2-dioxaphosphorinan-2-

yl)-4-(3-nitrophenyl) [Step-04(B)] 

 

Step-09: Synthesis of Step-01 
 

Methanol
P

O

O

O

O

NO2N
O

O NH2

+
P

O

O
O

N

H

NO2

O

O

N

 

 

3-Amino-but-2-enoic acid 2-(benzyl-phenyl-amino)-ethyl ester [Step-04(A)] is condensed 

with 3-Buten-2-one, 3-(5,5-dimethyl-2-oxido-1,3,2-dioxaphosphorinan-2-yl)-4-(3-

nitrophenyl) [Step-04(B)] in methanol to give2-(phenyl-(phenylmethyl)amino)ethyl 5-(5,5-

dimethyl-2-oxo-1,3-dioxa-2λ5-phosphacyclohex-2-yl)-2,6-dimethyl-4-(3-nitrophenyl)-1,4-

dihydropyridine-3-carboxylate [Step-01] 

 

 

 

 

  

1-(5,5-dimethyl-2-oxido-1,3,2-

dioxaphosphorinan-2-yl)acetone 

[Step-03(B)] 

4,4'-((3-nitrophenyl)Methylene) 

Dimorpholine [Step-01(C)] 

3-Buten-2-one, 3-(5,5-dimethyl-2-oxido-

1,3,2-dioxaphosphorinan-2-yl)-4-(3-

nitrophenyl)[Step-04(B)] 

CAS No. [111011-80-4] CAS No: [40891-03-0] CAS No: [111011-78-0] 

Molecular Formula : C8H15O4P Molecular Formula: C15H21N3O4 Molecular Formula: C15H18NO6P 

Mol. Wt. :206.18 Mol. Wt.: 307.34  Mol. Wt.: 339.28 

3-Amino-but-2-enoic acid 2-

(benzyl-phenyl-amino)-ethyl 

ester [Step-04(A)] 

3-Buten-2-one, 3-(5,5-dimethyl-2-

oxido-1,3,2-dioxaphosphorinan-2-yl)-

4-(3-nitrophenyl) [Step-04(B)] 

2-(phenyl-(phenylmethyl)amino)ethyl 5-(5,5-

dimethyl-2-oxo-1,3-dioxa-2λ5-phosphacyclo 

hex-2-yl)-2,6-dimethyl-4-(3-nitrophenyl)-1,4-

dihydropyridine-3-carboxylate [Step-01] 

CAS No. [111011-79-1] CAS No: [111011-78-0] CAS No: [111011-63-3] 

Molecular Formula : C19H22N2O2 Molecular Formula: C15H18NO6P Molecular Formula:  C34H38N3O7P 

Mol. Wt. :310.39 Mol. Wt.: 339.28 Mol. Wt.: 631.65 
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Step-10: Synthesis of Step-02 
 

P

O

O
O

N

H

NO2

O

O

N P

O

O
O

N

H

NO2

O

O

N
.HCl C2H5OH

 C2H5OH.HCl

 

 

2-(phenyl-(phenylmethyl)amino)ethyl 5-(5,5-dimethyl-2-oxo-1,3-dioxa-2λ5-

phosphacyclohex-2-yl)-2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3-carboxylate 

[Step-01] on treatment with ethanolic Hydrochloric acid in ethanol to get 2-(phenyl-

(phenylmethyl)amino)ethyl 5-(5,5-dimethyl-2-oxo-1,3-dioxa-2λ5-phosphacyclohex-2-yl)-

2,6-dimethyl-4-(3-nitrophenyl)-1,4-dihydropyridine-3-carboxylate hydrochloride ethanolate 

[Step-02] 

 

Azelnidipine:  

Step-01:  Preparation of Step-01 (A)  

Hydroxylamine Hydrochloride

O

Sodium Hydroxide

N
OH

 

 

Benzophenone on reaction with hydroxylamine hydrochloride in the presence of sodium 

hydroxide to form Benzophenone oxime.  
 

Step-02: Preparation of Step-02 (A)  
 

henyl-(phenylmethyl)amino)ethyl 5-(5,5-dimethyl-2-oxo-

1,3-dioxa-2λ5-phosphacyclohex-2-yl)-2,6-dimethyl-4- 

(3-nitrophenyl)-1,4-dihydropyridine-3-carboxylate [Step-01] 

2-(phenyl-(phenylmethyl)amino)ethyl-5-(5,5-dimethyl-2-

oxo-1,3-dioxa-2λ5-phosphacyclohex-2-yl)-2,6-dimethyl-4-

(3-nitrophenyl)-1,4-dihydropyridine-3-carboxylate 

hydrochloride ethanolate [Step-02] 

CAS No: [111011-63-3] CAS No: [111011-76-8] 

Molecular Formula:  C34H38N3O7P Molecular Formula: C36H45ClN3O8P 

Mol. Wt.: 631.65 Mol. Wt.: 714.18 

 Benzophenone   Benzophenone Oxime [Step-

  01(A)] 

CAS No. [119-61-9]   CAS No. [574-66-3] 

 Molecular Formula : C13H10O   Molecular Formula :  C13H11NO 

 Mol.Wt.: 182.21   Mol. Wt. :197.23 
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Methanolic ammonia

NH2N
OH

Raney nickel

 
 

 

 

Benzophenone Oxime [Step-01(A)] on reduction with raney nickel (catalyst) to form 

Benzhydrylamine [Step-02(A)] 

Step-03: Preparation of Step-03 (A)  
 

Methanol

NH2

Epichlorohydrin

N O H

 

 

Benzhydrylamine [Step-02(A)] on reaction with epichlorohydrin to give 1-(diphenylmethyl) 

azetidin-3-ol [Step-03(A)] 

Step-04: Preparation of Step-04 (A)  
 

Tetrahydrofuran

Cyano acetic acid

N OH

N

O O

CH2CN

 
1-(diphenylmethyl)azetidin-3-ol [Step-03(A)] 1-(diphenylmethyl) pyrrolidin-3-yl cyanoacetate [Step-

04(A)] 

CAS No.: NA CAS No.: NA 

Molecular Formula: C16H17NO Molecular Formula: C19H18N2O2 

Mol. Wt.: 239.31 Mol. Wt.: 306.36 

Benzophenone Oxime [Step-01(A)] Benzhydrylamine [Step-02(A)] 

CAS No.: [574-66-3 ] CAS No. [91-00-9] 

Molecular Formula: C13H11NO Molecular Formula:C13H13N 

Mol. Wt. :197.23 Mol. Wt. :183.24 

Benzhydrylamine [Step-02(A)] 1-(diphenylmethyl) azetidin-3-ol  

[Step-03(A)] 

CAS No.: [91-00-9] CAS No.: NA 

Molecular Formula: C13H13N Molecular Formula: C16H17NO 

Mol. Wt. :183.24 Mol. Wt. :239.31 
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1-(diphenylmethyl)azetidin-3-ol [Step-03(A)] react with cyano acetic acid to form 1-

(diphenylmethyl) pyrrolidin-3-yl cyanoacetate [Step-04(A)] 

Step-05: Preparation of Step-05(A)  
 

EthanolN

O O

CH 2CN

Dichloromethane

N

O O

NH.CH 3COOH

NH2

 
 

 

 

 

1-(diphenylmethyl) pyrrolidin-3-yl-cyanoacetate react with ethanol to give Amidino 

aceticacid(1-benzhydryl-azetidin-3-yl)ester [Step-05(A)] 

Step-06: Preparation of Step-01(B)  
 

Isopropyl acetoacetate

NO2

CHO

Piperadine acetate

Isopropyl alcohol O

CH3

O

O

CH3

CH3

O2N

 
 

 

 

 

3-nitrobenzaldehyde on reaction with isopropyl aceto acetate in the presence of piperidine 

acetate to form 2-(3-nitrobenzylidine)isopropyl acetoacetate [Step-01(B)] 

 

  

1-(diphenylmethyl) pyrrolidin-3-yl-

cyanoacetate 

Amidino acetic acid(1-benzhydryl-azetidin-3-

yl)ester [Step-05(A)] 

CAS No.: NA CAS No.: [170749-59-4] 

Molecular Formula: C19H18N2O2 Molecular Formula: C21H25N3O4 

Mol. Wt.:306.35 Mol. Wt.:383.44 

3-nitrobenzaldehyde 

 

2-(3-nitrobenzylidine)isopropyl acetoacetate [Step-

01(B)] 

CAS No.: [99-61-6] CAS No.: [39562-25-9] 

Molecular Formula: C7H5NO3 Molecular Formula: C14H15NO5 

Mol. Wt.:151.12 Mol. Wt.: 277.27 
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 Step-07: Preparation of Step-06 
 

Sodium methoxide

Isopropyl alcoholO

CH3

O

O

CH3

CH3

O2N

N

O O

NH.CH3COOH

NH2 +

N
H

O

O
N

NH2CH3

O

OCH3

CH3

NO2

 

 

Amidino acetic acid(1-benzhydryl-azetidin-3-yl)ester [Step-05(A)] on reaction with 2-(3-

nitrobenzylidine)isopropyl acetoacetate [Step-01(B)] to form 3-1-Benzhydryl-3-azetidinyl 5-

isopropyl 2-amino-6-methyl-4-(m-nitrophenyl)-1,4-dihydropyridine-3,5-dicarboxylate [Step-

06] 

 

  

Amidino acetic acid(1-

benzhydryl-azetidin-3-yl)ester 

[Step-05(A)] 

2-(3-nitrobenzylidine)isopropyl 

acetoacetate [Step-01(B)] 

3-1-Benzhydryl-3-azetidinyl 5-isopropyl 2-

amino-6-methyl-4-(m-nitrophenyl)-1,4-

dihydropyridine-3,5-dicarboxylate [Step-06] 

CAS No.: NA CAS No.: [39562-25-9] CAS No.: [123524-52-7] 

Molecular Formula: 

C21H25N3O4 

Molecular Formula: C14H15NO5 Molecular Formula: C33H34N4O6 

Mol. Wt.: 383.44 Mol. Wt.: 277.27 Mol. Wt.: 582.64 
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Nadifloxacin: 

Step-01:  Preparation of NDF/S-01  

 

Acetic anhydride

Boric acid

95 to 100ºC
N

OH

OO

F

F

CH3

N

O

O
+

F

F

CH3

O

B
OCOCH 3

CH3COO

 
 

 

Add 8,9-difluoro-5-methyl-1-oxo-6,7-dihydro-1H,5H-pyrido[3,2,1-ij]quinoline-2-carboxylic 

acid[NDF/int./S-06] to the hot solution of acetic anhydride and boric acid. Wash the product 

with DM water to give diacetyl-(8,9-difluro-5-methyl-6,7-dihydro-1-oxo-1H,5H-

benzo[ij]quinolizine-2-carboxylic acid) borane [NDF/S-01] 

Step-02:  Preparation of NDF/S-02  

Acetonitrile

N

O

O
+

F

F

CH3

O

B
OCOCH 3

CH 3COO

55ºC

4 hydroxy piperidine
N N

O

O
+

F

CH3

O

B
OCOCH 3

CH 3COO

OH

 

  

Diacetyl-(8,9-difluro-5-methyl-6,7-dihydro-1-oxo-1H,5H-

benzo[ij]quinolizine-2-carboxylic acid) borane [NDF/S-

01] 

Diacetyl-9-fluro-8-(4-hydroxy-1-piperidinyl)-5-methyl-

6,7-dihydro-1-oxo-1H,5H-benzo[ij]quinolizine-2-

carboxylic acid) borane [NDF/S-02] 

8,9-difluoro-5-methyl-1-oxo-6,7-dihydro-1H,5H-

pyrido[3,2,1-ij]quinoline-2-carboxylic acid 

[NDF/int./S-06] 

Diacetyl-(8,9-difluro-5-methyl-6,7-dihydro-1-oxo-

1H,5H-benzo[ij]quinolizine-2-carboxylic acid) borane 

[NDF/S-01] 

CAS No. [80076-47-7] CAS No. [130293-66-2] 

Molecular Formula :  C14H11F2NO3 Molecular Formula :  C18H16BF2NO7 

Mol.Wt.: 279.23 Mol. Wt. :407.12 
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CAS No. [130293-66-2] CAS No. [NA] 

Molecular Formula :  C18 H16 B F2 N O7 Molecular Formula: C23 H26 B F N2 O8 

Mol. Wt. :407.12 Mol. Wt :488.27 

 

Diacetyl-(8,9-difluro-5-methyl-6,7-dihydro-1-oxo-1H,5H-benzo[ij]quinolizine-2-

carboxylicacid) borane [NDF/S-01] reacts with 4-hydroxy piperidine and acetonitrile to give 

diacetyl-9-fluro-8-(4-hydroxy-1-piperidinyl)-5-methyl-6,7-dihydro-1-oxo-1H,5H-

benzo[ij]quinolizine-2-carboxylic acid) borane [NDF/S-02]. 

Step-03:  Preparation of NDF/Final 

Conc. HCl

N N

O

O
+

F

CH3

O

B
OCOCH 3

CH3COO

OH

N N

OH

O

F

CH3

O

OH

DM water 

 

Diacetyl-9-fluro-8-(4-hydroxy-1-piperidinyl)-5-methyl-6,7-

dihydro-1-oxo-1H,5H-benzo[ij]quinolizine-2-carboxylic acid) 

borane [NDF/S-02] 

9-fluoro-8-(4-hydroxypiperidin-1-yl)-5-methyl-1-oxo-6,7-

dihydro-1H,5H-pyrido[3,2,1-ij]quinoline-2-carboxylic acid 

[NDF/FINAL] 

CAS No. [NA] CAS No: [124858-35-1] 

Molecular Formula: C23H26BFN2O8 Molecular Formula:  C19H21FN2O4 

Mol. Wt :488.27 Mol. Wt : 360.38 

 

Diacetyl-9-fluro-8-(4-hydroxy-1-piperidinyl)-5-methyl-6,7-dihydro-1-oxo-1H,5H-benzo[ij] 

quinolizine-2-carboxylic acid) borane [NDF/S-02] on reaction with concentrated 

hydrochloric acid and DM water to give 9-fluoro-8-(4-hydroxypiperidin-1-yl)-5-methyl-1-

oxo-6,7-dihydro-1H,5H-pyrido[3,2,1-ij]quinoline-2-carboxylic acid [NDF/FINAL] 
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Bromopride: 

Step-01: Preparation of 4-acetamido-2-hydroxybenzoic acid [BPD-02]  
 

 

COOH

O H

N H 2

COOH

O H

N H

O

CH 3

Acetic anhydride

Sodium hydroxide
DM water

Conc. hydrochloric acid

 
 

 

 

 

 

4-amino salicylic acid [BPD-01] is acetylated using acetic anhydride in presence of sodium 

hydroxide as base in DM water at 60-65°C to form 4-acetamido-2-hydroxybenzoic acid 

[BPD-02] 

Step-02: Preparation of Methyl 4-acetamido-5-bromo-2-methoxybenzoate [BPD-05] 
 

COOH

O H

NH

O

CH 3

COOCH 3

OCH 3

NH

O

CH3

COOCH 3

OCH 3

NH

O

CH3

Br
Dimethyl sulfate

Acetone

Sodium bromate

Sodium bisulphite
Methanol

 

  

4-acetamido-2-hydroxybenzoic 

acid [BPD-02] 

Methyl 4-acetamido-2-methoxy 

benzoate[BPD-04] 

Methyl 4-acetamido-5-bromo-

2-methoxybenzoate [BPD-05] 

CAS No. [50-86-2] CAS No. [4093-29-2] CAS No. [4093-34-9] 

Molecular Formula : C9H9NO4 Molecular Formula: C11H13NO4 Molecular Formula: 

C11H12BrNO4 

Mol. Wt : 195.17 Mol. Wt :223.22 Mol. Wt :302.12 

4-acetamido-2-hydroxybenzoic acid [BPD-02] is esterified and alkylated with dimethyl 

sulphate in acetone at reflux temperature to form Methyl 4-acetamido-2-methoxy benzoate 

[BPD-04]. BPD-04 is forwarded insitu to next step. BPD-04 is brominated with sodium 

bromate and sodium bisulphite at 15-20ºC to form Methyl-4-acetamido-5-bromo-2-

methoxybenzoate [BPD-05]. 

4-amino salicylic acid [BPD-01]  4-acetamido-2-hydroxybenzoic 

 acid [BPD-02] 

CAS No. [65-49-6]  CAS No. [50-86-2] 

Molecular Formula: C7H7NO3  Molecular Formula : C9H9NO4 

Mol.Wt.: 153.13  Mol. Wt. :195.17 
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Step-03:  Preparation of 4-amino-5-bromo-N-[2-(diethylamino)ethyl]-2-

methoxybenzamide [BPD-06]  
 

OCH3

NH

O

CH3

Br

OO

CH3

OCH3

NH2

Br

NHO
N CH3

CH3

NH2

N

CH3

CH3

Ethylene glycol

OCH3

NH

Br

NHO
N CH3

CH3

O

CH3

Sodium hydroxide

 

Methyl 4-acetamido-5-

bromo-2-methoxybenzoate 

[BPD-05] 

4-acet amido-5-bromo-N-[2-

(diethylamino) ethyl]-2-methoxy 

benzamide [BPD-06-INT] 

4-amino-5-bromo-N-[2-(diethyl 

amino)ethyl]-2-methoxybenzamide [BPD-

06] 

CAS No. [4093-34-9] CAS No. [NA] CAS No: [4093-35-0] 

Molecular Formula: 

C11H12BrNO4 

Molecular Formula: 

C16H24BrN3O3 

Molecular Formula:  C14H22BrN3O2 

Mol. Wt :302.12 Mol. Wt :386.28 Mol. Wt :344.24 

 

Methyl 4-acetamido-5-bromo-2-methoxybenzoate [BPD-05]on coupling with N,N-

Diethylethylene diamine in ethylene glycol at 90-95ºC which is hydrolyzed insitu with 

aqueous sodium hydroxide to give 4-amino-5-bromo-N-[2-(diethylamino)ethyl]-2-

methoxybenzamide [BPD-06] 

 

Step-04:  Purificationof 4-amino-5-bromo-N-[2-(diethylamino)ethyl]-2-

methoxybenzamide [BPD-06] 
 

 

 

OCH 3

NH 2

Br

NHO
N CH 3

CH3

OCH 3

NH 2

Br

NHO
N CH 3

CH3
Acetone

Charcoal

 

4-amino-5-bromo-N-[2-(diethylamino)ethyl]-2-methoxy 

benzamide [BPD-06] 

4-amino-5-bromo-N-[2-(diethylamino)ethyl]-2-

methoxybenzamide [BPD-06] 

CAS No: [4093-35-0] CAS No: [4093-35-0] 

Molecular Formula:  C14H22BrN3O2 Molecular Formula:  C14H22BrN3O2 

Mol. Wt :344.24 Mol. Wt :344.24 
 

4-amino-5-bromo-N-[2-(diethylamino)ethyl]-2-methoxybenzamide [BPD-06] is charcolized 

and filtered over hyflo and crystallized with acetone to purify [BPD-06]. 



 

Shree Jee Laboratory Pvt. Ltd. 
C- 24 &25, RIICO Industrial Area Sotanala 

Behror, Alwar, Rajasthan - 301701 

India 

 
MANUFACTURING PROCESS OF PROPOSED PRODUCT 

Page 43 of 52 

 

Seratrodast: 

Step-01:Synthesis of 4-cyclohex-1-en-1-ylmorpholine [Step-01] 
 

O

N

H

O

+
100 to 110ºC

cyclohexane

N

O  

 

Cyclohexanone on reaction with morpholine with cyclohexane solvent at 100-110°C to give 

4-cyclohex-1-en-1-ylmorpholine [Step-01] 

Step 02: Synthesis of 2-benzoylcyclohexanone [Step-02] 
 

Benzoyl chloride

N

O

Triethyl amine

Conc. HCl

O O

 

  

4-cyclohex-1-en-1-ylmorpholine [Step-01]         2-benzoylcyclohexanone [Step-02] 

CAS No. [670-80-4]                      CAS No. [3580-38-9] 

Molecular Formula : C10H17NO Molecular Formula: C13H14O2 

Mol. Wt : 167.24                      Mol. Wt :202.24 

 

4-cyclohex-1-en-1-ylmorpholine [Step-01] on reaction with benzoyl chloride in the presence 

of triethylamine as base to give 2-benzoylcyclohexanone [Step-02] 

  

Cyclohexanone Morpholine 4-cyclohex-1-en-1-ylmorpholine [Step-01] 

CAS No. [108-94-1] CAS No. [110-91-8] CAS No. [670-80-4] 

Molecular Formula: C6H10O Molecular Formula: C4H9NO Molecular Formula: C10H17NO 

Mol.Wt.: 98.14 Mol. Wt.:87.12 Mol. Wt.:167.24 
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Step 03: Synthesis of Methyl-7-oxo-7-phenylheptanoate[Step-03] 
 

 

 

Sodium methoxide

Methanol
Conc. HCl

O O O

O
CH3

O

 

2-benzoylcyclohexanone [Step-02] Methyl-7-oxo-7-phenylheptanoate [Step-03] 
CAS No. [3580-38-9] CAS No: [4124-81-6] 

Molecular Formula: C13H14O2 Molecular Formula: C14H18O3 

Mol. Wt.: 202.24 Mol. Wt :234.29 

 

2-benzoylcyclohexanone [Step-02] on reaction with sodium methoxide with methanol as 

solvent to give Methyl-7-oxo-7-phenylheptanoate [Step-03] 

 

Step 04: Synthesis of 7-oxo-7-phenylheptanoic acid [Step-04] 

Sodium hydroxide

Methanol

Conc. HCl

O

OH

O
O

O
CH3

O

 

Methyl-7-oxo-7-phenylheptanoate [Step-03]  7-oxo-7-phenylheptanoic acid[Step-04] 
CAS No. [4124-81-6]  CAS No: [7472-43-7] 

Molecular Formula: C13H14O2  Molecular Formula: C13H16O3 

Mol. Wt.: 202.24  Mol. Wt.:220.26 

 

Methyl-7-oxo-7-phenylheptanoate [Step-03]hydrolyzed with sodium hydroxide and methanol 

as solvent to give 7-oxo-7-phenylheptanoic acid [Step-04] 

 

Step 05: Synthesis of 7-hydroxy-7-phenylheptanoic acid [Step-05] 

 

Sodium borohydride

Methanol

Ethyl acetate

OH

OH

O
O

OH

O

 

7-oxo-7-phenylheptanoic acid[Step-04] 7-hydroxy-7-phenylheptanoic acid [Step-05] 
CAS No.[7472-43-7]            CAS No.[103187-18-4] 

Molecular Formula: C13H16O3 Molecular Formula: C13H18O3 
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7-oxo-7-phenylheptanoic acid [Step-04] reduced with sodium borohydride in methanol as 

solvent to give 7-hydroxy-7-phenylheptanoic acid [Step-05] 

Step 06: Synthesis of 7-phenyl-7-(2,4,5-trimethyl-3,6-dihydroxyphenyl)-heptanoic acid 

[Step-06] 
 

OH

OOH

OH

CH3

CH3 CH3

OH

OH

O

2,3,5 trimethylhydroquinone

Methane sulphonic acid
Dichloromethane

  

7-hydroxy-7-phenylheptanoic acid [Step-05] condensed with 2,3,5-trimethylhydroquinone 

with methane sulfonic acid and dichloromethane as solvent to give 7-phenyl-7-(2,4,5-

trimethyl-3,6-dihydroxyphenyl) 

Step 07: Synthesis of 7-phenyl-7-(2,4,5-trimethyl-3,6-dioxocyclohexa-1,4-dien-1-

yl)heptanoic acid [Step-07] 
 

7-phenyl-7-(2,4,5-trimethyl-3,6-dihydroxyphenyl)   

heptanoic acid [Step-06] 

 7-phenyl-7-(2,4,5-trimethyl-3,6-dioxocyclohexa-1,4-    

           dien-1-yl)heptanoic acid [Step-07] 

CAS No.: [NA]            CAS No.: [112665-43-7] 

Molecular Formula: C22H28O4            Molecular Formula: C22H26O4 

Mol. Wt.: 356.45            Mol. Wt.: 354.43 

Mol. Wt.: 220.26            Mol. Wt.: 222.28 

7-hydroxy-7-phenylheptanoic acid [Step-05]  7-phenyl-7-(2,4,5-trimethyl-3,6-dihydroxyphenyl)   

heptanoic acid [Step-06] 
CAS No.: [103187-18-4] CAS No.: [NA] 

Molecular Formula: C13H18O3 Molecular Formula: C22H28O4 

Mol. Wt.: 222.26            Mol. Wt.: 356.45 
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OH

O

O

CH3

CH3 CH3

O

Ferric chloride

Acetonitrile
Dichloromethane

OH

OOH

OH

CH3

CH3 CH3

 

7-phenyl-7-(2,4,5-trimethyl-3,6-dihydroxyphenyl) heptanoic acid [Step-06] react with ferric 

chloride in acetonitrile to give 7-phenyl-7-(2,4,5-trimethyl-3,6-dioxocyclohexa-1,4dien-1-

yl)heptanoic acid [Step-07]. 

Fenticonazole nitrate: 

Step-01: Synthesis of FNT-01  

Sodium borohydride

Cl

Cl

Cl

O

Cl

Cl

Cl

OH

Methanol

 
 

 

 

 

2,2,4-trichloroacetophenone on reaction with sodium borohydride in methanol to get 2-

chloro-1-(2,4-dichlorophenyl)ethanol. 

  

2,2,4-trichloroacetophenone 2-chloro-1-(2,4-dichlorophenyl)ethanol 

[FNT-01] 

CAS No.: [4252-78-2]  CAS No.: [13692-14-3] 

Molecular Formula : C8H5Cl3O  Molecular Formula: C8H7Cl3O 

Mol.Wt.: 223.48  Mol. Wt.:225.49 
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Step-02: Synthesis of FNT-02  

 

Cl

Cl

OHCl

Imidazole
Sodium metal

Cl

Cl

N

OH

N

Methanol

N,N
-
dimethylformamide

NaCl+ + CH3OH

 

 

  

2-chloro-1-(2,4-dichlorophenyl)ethanol [FNT-01] 1-(2,4-dichlorophenyl)-2-(1H-imidazol-1- 

yl)ethanol [FNT-02] 
CAS No.: [13692-14-3]  CAS No. [24155-42-8] 

Molecular Formula: C8H7Cl3O  Molecular Formula : C11H10Cl2N2O 

Mol. Wt.:225.49  Mol. Wt.: 257.11 

 

2-chloro-1-(2,4-dichlorophenyl)ethanol [FNT-01] on reaction with imidazole, methanol and 

sodium metal to give 1-(2,4-dichlorophenyl)-2-(1H-imidazol-1-yl)ethanol [FNT- 

Step-03: Synthesis of FNT-03  

S

Cl

Cl

Cl OH

N

N

+ .HNO 3

Cl

Cl

N

N

O

S

H

and enantiomer
 

1-(2,4-dichlorophenyl)-2-(1H-

imidazol-1-yl)ethanol [Step-02] 

1-(chloromethyl)-4-

(phenylthio)benzene 

1-[2-(2,4-dichlorophenyl)-2-{[4-

(phenylsulfanyl)phenyl]methoxy}ethyl]-

1H-imidazole nitrate [Step-03] 

CAS No. [24155-42-8] CAS No. [1208-87-3] CAS No. [73151-29-8] 

Molecular Formula : 

C11H10Cl2N2O 

Molecular Formula: C13H11ClS Molecular Formula: C24H21Cl2N3O4S 

Mol. Wt.: 257.11 Mol. Wt.: 234.74 Mol. Wt.: 518.41 
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1-(2,4-dichlorophenyl)-2-(1H-imidazol-1-yl)ethanol [Step-02] on reaction with 1-

(chloromethyl)-4-(phenylthio)benzene in dimethyl sulphoxide to give 1-[2-(2,4-

dichlorophenyl)-2-{[4-(phenylsulfanyl)phenyl]methoxy}ethyl]1H-imidazole which upon 

reaction with nitric acid in isopropyl alcohol to give 1-[2-(2,4-dichlorophenyl)-2-{[4-

(phenylsulfanyl)phenyl]methoxy}ethyl]-1H-imidazole nitrate [Step-03] 

 

Folic acid: 

Step-I:  Preparation of Stage-04  

N
H

N
N

N

NH

NH

O

COOH

COOH

O

NH2N
H

N

NH2

NH2

NH2

O

.H2SO4

Sodium Sulfite

Sodium carbonate

+

O

Cl Cl

Cl

+

COOHNHO

COOH

NH2

CH4  
 

 
2,4,5 triamino-6-

hydroxypyrimidine 

sulfate [Stage-03] 

1,1,3-trichloro 

Acetone [INT- 

01] 

2-[(4-aminobenzoyl) 

amino]pentanedioic acid 

[INT-02] 

(2S)-2-[[4-[(2-Amino-4-oxo-1H-pteridin-6-

yl)methylamino]benzoyl]amino]pentanedio

ic acid 

CAS No.:  

[35011-47-3] 

CAS No.:  

[921-03-9] 

CAS No.: [35011-47-3] CAS No.: [59-30-3] 

Molecular Formula: 

C4H9N5O5S 

Molecular Formula: 

C3H3Cl3O 

Molecular Formula : 

C12H14N2O5 

Molecular Formula :  C19H19N7O6 

Mol.Wt.: 239.20 Mol.Wt.:161.41 Mol.Wt.: 266.24 Mol.Wt.: 441.39 

2,4,5 triamino-6-hydroxypyrimidine sulfate [Stage-03] on reaction with 1,1,3-trichloro 

Acetone [INT-01] and 2-[(4-aminobenzoyl) amino]pentanedioic acid in sodium sulfite and 

sodium carbonate to form (2S)-2-[[4-[(2-Amino-4-oxo-1H-pteridin-6-  

yl)methylamino]benzoyl]amino]pentanedioic acid. 
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Clindamycin Hydrochloride: 

Step-01: Purification of Lincomycin hydrochloride  

N

O

NH

OOH

OH

OH
S

H

OH
H

.HCl

N

O

NH

OOH

OH

OH
S

H

OH
H

.HCl

DM Water, Acetone

 

Lincomycin hydrochloride  Lincomycin hydrochloride 

Mol. Wt.: 443.0 Mol. Wt.: 443.0 

Molecular formula:C18H35ClN2O6S Molecular formula:C18H35ClN2O6S 

 

On treatment of lincomycin hydrochloride with DM water and acetone under heating 

condition followed by cooling results the clindamycin hydrochloride. 

 

Step-02: Synthesis of Clindamycin hydrochloride  

N

O

NH

OOH

OH

OH
S

H

OH H

.HCl

+ POCl 3

Dimethylformamide 

N

O

NH

OOH

OH

OH
S

H

Cl H

+ HCl H3PO4+
.HCl

 

 

On treatment of Lincomycin hydrochloride with phosphoryl chloride in presence of 

dimethylformamidein 1,2-dichloroethane as a solvent results clindamycin free base which on 

acidifying with isopropyl alcohol hydrochloride leads to the formation of white solid 

clindamycin hydrochloride.  

Lincomycin hydrochloride  Clindamycinhydrochloride 

Mol. Wt.: 443.0 Mol. Wt.:461.44 

Molecular formula:C18H35ClN2O6S Molecular formula:C18H33Cl N2O5S.HCl 
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Step-03: Purification of Clindamycin hydrochloride  

 

N

O

NH

OOH

OH

OH
S

H

Cl H

.HCl

N

O

NH

OOH

OH

OH
S

H

Cl H

.HCl

Aqueous sodium hydroxide

Isopropyl alcohol hydrochloride

 

Clindamycin hydrochloride Clindamycin hydrochloride 

CAS No.:[21462-39-5] CAS No.:[21462-39-5]  

Mol. Wt.: 461.44  Mol. Wt.: 461.44 

Molecular formula:C18H33Cl N2O5S.HCl  Molecular formula:C18H33Cl N2O5S.HCl 
 

On basifying the crude clindamycin hydrochloride (obtained from the synthesis) by aqueous 

sodium hydroxide followed by its acidification using isopropyl alcohol hydrochloride leads to 

the pure clindamycin hydrochloride. 

Progesterone: 

OH

O

O

O

1) Al(OR)3

Progesterone

2)Cyclohexanone

Pregnenolone

3)toluene

 

Progesterone is synthesized from Pregnenolone, cyclohexanone and toluene via oppenauer 

oxidation with aluminium isopropoxide at 110-115°C for 6 hours. 
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Haloperidol /Haloperidol decanoate: 

Step-01 

+
F

O

Cl

N

O

OH

Cl

F

NH

OH

Cl

 

4-(4-chlorophenyl)-4-hydroxy 

piperidine 

4-Chloro-4'-fluoro 

butyrophenone 

1-(3-p-Fluorobenzoylpropyl)-4-p-

chlorophenyl-4-hydroxypiperidine 

M.Wt.-211.69 M.Wt.-200.63 M.Wt.-375.86 

 

4-(4-chlorophenyl)-4-hydroxy piperidine reacts with 4-Chloro-4'-fluoro butyrophenone in the 

presence of potassium iodide and potassium hydroxide in DM water at reflux temperature to get step-

01. 

Step-02 

N

O

O

Cl

F

O

CH3

N

O

OH

Cl

F

CH3Cl

O
+

 

1-(3-p-Fluorobenzoylpropyl)-4-p-

chlorophenyl-4-hydroxypiperidine 

Decanoyl chloride Decanoic Acid 4-(4-

Chlorophenyl)-1-[4-(4-

fluorophenyl)-4-oxobutyl]-4-

piperidinyl Ester 

M.Wt.-375.86 M.Wt.-190.71 M.Wt.-530.11 

 

1-(3-p-Fluorobenzoylpropyl)-4-p-chlorophenyl-4-hydroxypiperidine is condensed with 

decanoyl chloride in the presence of triethyl amine in Tetrahydrofuran to get haloperidol 

decanoate. 
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γ-cyclodextrin on reaction with 

give methyl ester intermediate 

sodium. 

Ltd. 
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Sugammadex Sodium 

cyclodextrin on reaction with methyl-3-mercaptopropionate in N,N-dimethyl formamide 

intermediate followed with sodium hydroxide solution to get sugammadex 
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dimethyl formamide to 

followed with sodium hydroxide solution to get sugammadex 

Sodium 

hydroxide 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE-6 

WATER BALANCE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



       RAW WATER

PROCESS RO- I

PROCESS RO PRODUCT TANK

RAW WATER FOR PROCESS

USED IN DRINKING & OTHERS

DM PLANT

DM STORAGE TANK

WASHING / FLUSHING

ETP

USED IN MEDICINE PRODUCT

CLEAR WATER TANK

SLUDGE

RO STAGE - I

RO STAGE - II

SWRO

MULTI EFFECT EVAPORATOR

RO PERMEATE STORAGE TANK
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WASTE THROUGH ATFD

ULTRA FILTRATION SYSTEM

COOLING TOWER

BOILER SYSTEM
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 50 KLD

20 KLD

18 KLD

30 KLD

5 KLD

7 KLD

12 KLD

25 (18+7) KLD

20 KLD

2 KLD

 21 KLD

2 KLD

21 KLD

3 KLD

18 KLD

13 (11+2) KLD

33(18+15) KLD

 15 KLD

2 KLD

2 KLD

44 (31+13) KLD

13 KLD

2 KLD

2 KLD

< 1 KLD

55 KLD

2 KLD

 55 (43+5+7)  KLD

7 KLD

5 KLD

55 KLD

8 KLD

 55 KLD

 6 KLD

 2 KLD

8 KLD

8 KLD

 17 (9+8) KLD

 6 KLD

 5 KLD

31 (36-5) KLD

5 KLD  2 KLD

 7 (5+2) KLD

 7 (9-2) KLD

                                              Total water            
INLET WATER                       50 KLD      

CONSUMPTION

DRINKING & OTHERS           2 KLD         

PRODUCT                              2 KLD         

SLUDGE                                 <1 KLD      

COOLING TOWER                 31 KLD         
BOILER                                   7 KLD                 
MEE WASTE                          2 KLD         

GARDENING                          5 KLD               
TOTAL                                   50 KLD        

9 KLD36 KLD

5 KLD

45  KLD

11 KLD

9 KLD

13 KLD

 33 KLD

61 (33+13+9+6) KLD22 KLD



 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE-7 

HAZARDOUS WASTE MANAGEMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

 

 

 

 

 

 

 

 

 

 

 

ANNEXURE-8 

EFFLUENT TREATMENT PLANT 

DESCRIPTION AND FLOWCHART 

 



Anneuxre 8 

1 | P a g e  

Description of Effluent Treatment Plant cum ZLD 

(Design Capacity = 80 KLD, Actual Generation = 44 KLD) 

Shree Jee Laboratory Pvt. Ltd. has set up best industrial ZLD(Zero Liquid Discharge)system which has been 

provisioned for segregation of waste and for High COD stream it has been equipped with Stripper, MEE 

followed by ATFD & for Low COD stream it has been equipped with Effluent Treatment plant (Anaerobic & 

Biological) followed by UF, RO -I, RO-II & SWRO followed by MEE & ATFD. 

Steroid Block has been equipped with advanced oxidation process followed by Stripper & MEE. 

Effluent Treatment Plant has been setup by calculating the effluent generation from different stream and 

considering the quality of effluent. Our ZLD cum ETP system is able to treat the effluent perfectly and 

discharge water quality specification will be within permissible limit as specified by SPCB/CPCB/MOEF. 

We will not exceed the water load/effluent generation load in future beyond the permissible capacity without 

getting evaluation of expansion and approval from MOEF/SPCB. 

Following are the Process of Waste Water Stream: 

S. No. PROCESS DETAILS 

1. Segregation of waste streams Standard Operation Procedure has been made for 

segregation, Storage, Treatment and Disposal of Waste. 

a.) High & Low COD effluent waste will be treated in ZLD 

cum ETP  as per attached Flow Chart Annexure – I 

b.) Inorganic Waste: 

- High COD effluent will be passed through stripper 

where solvents segregated and water will pass 

through MEE and ATFD. 

- Low COD stream will be treated in ETP (Anaerobic 

& Biological) followed by UF, RO- I, RO –II, SWRO, 

MEE & ATFD. 

c.) Organic/mixed solvent waste:will be sent to 

approved recycler. 

d.) Hazardous solid waste: will be send to TSDF approved 

by SPCB. 

e.) Non Hazardous waste: will be reuse or sell out to 

recycler after decontamination (if any). 

2. Detoxification and treatment of Steroid 

Stream 

Steroid Stream will passed through AOP (Advanced 

Oxidation Process) followed by stripper, MEE and ATFD. 
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(ETP CUM ZLD BLOCK DIAGRAM) 

 MEE/ATFD Condensate water  Decanter Reject effluent  

 

 Acid Dosing 

 pH correction  Alkali Dosing 

 

 

 Coagulant Dosing 

 

           Flocculant Dosing 
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