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A.
IDENTIFICATION

This batch record describes the production of Compound X from intermediate compound Y.  It is based on the process description provided in ___________.  Based on the amount of Y charged,  the approximate amount of Compound X expected can be calculated according to the equation below:

_______kg Y charged   x   1.35  =  _______ kg Compound X expected yield

B.
PROCESS DESCRIPTION

Intermediate Y is reacted in toluene with AA and BB to form a mixed anhydride. CC is added, the mixture is heated and the formation of Compound X free base by esterification is monitored by HPLC. At completion, the reaction is quenched by washing with 10% aqueous monobasic sodium phosphate and water. The aqueous washes are discarded.  

Following a polish filtration, the Compound X free-base solution is concentrated to approx. 16 wt%.  tBME  is added to adjust the concentration to approx. 8 wt%.  The hydrochloride salt is formed by the addition of 1.1 equivalents of  HCl by direct gas sparging.

The solution is heated to 50(C and seeded with Compound X seeds.  The slurry is cooled, aged, and filtered to recover the the product.  The cake, a white to off-white crystalline solid, is washed with tBME and vacuum dried at 40-45(C for approx. 12 hours, then at 55-65(C until toluene <0.1%.

C.
BILL OF MATERIALS

	Material
	Mol Wt.
	Part No. 
	Grade

	Intermeditate Y
	234.3
	IM-0119
	98% ee

	Toluene
	92.14
	RM-0030
	99.0%

	AA
	99.18
	RM-0040
	99%

	BB
	136.58
	RM-0122
	98%

	Process Water
	18.0
	RM-0129
	DI

	CC
	141.21
	RM-0037
	97%

	NaH2PO4(H20
	137.99
	RM-0121
	98%

	Hydrogen Chloride Gas
	36.5
	RM-0026
	99% 

	Compound X Seeds
	393.95
	RM-0056
	See spec.


D.
RAW MATERIAL CHARGE TABLE

	Material
	Step #
	Factor 
	Amount Required

	Intermediate Y
	2
	
	A =               kg

	Toluene
	4
	A x 5.2
	                      kg

	AA
	6
	A x  0.84  
	                     kg

	BB
	8
	A x  0.59
	                     kg

	CC
	10
	A x  0.79
	                     kg

	11.5% Aqueous NaH2PO4
	15
	A x  6.4
	                     kg

	Process water
	19
	A x  3.0 
	                     kg

	Compound X Seeds
	34
	A x  1.0 
	                     g

	
	
	
	Initials  ________

	
	
	
	Checked  _______


Note:   
Maximum operating volume is 13 liters per kg Intermediate Y charged.  


Minimum operating volume is 1.5 liters per kg Intermediate Y charged.

E.
MAJOR EQUIPMENT

	· Ace 50-Liter Reactor 

· Buchi 50-Liter Reactor

· Metering Pump

· F-30 Hastelloy 18” Vacuum Filter

· Busch vacuum system


	· Filtrine chilling system

· Vacuum Drying Oven

· Mokon Heating System

· 0.5µ Cartridge Polish Filter


F.
SAFETY DATA

1.
Review the Material Safety Data Sheets (MSDS) for each material listed above (see Bill of Materials) before starting any process work.

2.
Review the location of fire extinguishers, fire blankets, safety showers, spill cleanup equipment and protective gear before beginning any process work.

3.
During operations in the plant, the following safety gear will be utilized at all times:

· Lab Coat

· Safety Goggles

· Protective Gloves (See Table below)

	Material
	Recommended gloves

	toluene
	nitrile, neoprene

	Concentrated HCl
	nitrile, neoprene

	AA
	neoprene or butyl rubber

	BB
	neoprene, butyl

	MtBE
	nitrile, PVA

	HCl gas
	nitrile, neoprene


4.
Special note:  AA is a particularly hazardous material.  Avoid inhalation of vapors and wear neoprene or butyl rubber gloves.  Neutralize spills by sprinkling with sodium carbonate. 

Operator Sign-Off:

I have read and understood the safety information provided above, including MSDS’s and reviewed the location of the recommended safety equipment:

Operator signature




Date

____________________________________
_____________

____________________________________
_____________

____________________________________
_____________

____________________________________
_____________

____________________________________
_____________

____________________________________
_____________

G. 
PROCEDURE

	1. 
Inert the 50-L Buchi reactor with Argon.


	Date:  __________

Time: __________

Init:    __________



	2.  
Charge the reactor with ______ kg Intermediate Y.









G__________

Intermediate Y lot# or ID#:      
Amount Charged: 
T__________


_______________________



N__________


	Date:   __________

Time:  __________

Init:     __________

Check: __________

	3. 
Re-inert the reactor with Argon.

Note:   Avoid allowing solids to be sucked from the reactor into the vacuum line.
	Date:  __________

Time: __________

Init:    __________



	4.  
Charge the reactor with ______ kg of toluene.









G__________

Toluene lot# or ID#:      

Amount Charged: 
T__________

_______________________



N__________
	Date:   __________

Time:  __________

Init:     __________

Check: __________



	5.   
Begin agitation.






Agitation %: ____________

 


	Date:  ________

Time: ________

Init:    ________



	6.  
With mixing and cooling, at 20-30(C, slowly add  ______ kg AA to the reactor. AA should be charged using a peristaltic metering pump using viton tubing or via a clean, dry pressure pot. A mild exotherm is anticipated; record any changes in temperature.


AA lot# or ID#: _____________________







   Added

Date/Time(hr) 
   Temperature(C
    Agitation %
  Amount
Notes

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________








            Init: _________   Check: _________



	7.  
Rinse the addition line by following with toluene as necessary.









G__________

Toluene lot# or ID#:      

Amount Charged: 
T__________

_______________________



N__________
	Date:   __________

Time:  __________

Init:     __________

Check: __________



	8.  
With mixing and cooling, at 20-30(C, slowly add  ______ kg BB to the reactor. BB should be charged using a peristaltic metering pump using viton tubing or via a clean, dry pressure pot. A mild exotherm is anticipated; record any changes in temperature.


BB lot# or ID#: _____________________







   Added

Date/Time(hr) 
   Temperature(C
    Agitation %
  Amount
Notes

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________

___________
     _________
    _________
    ______          ______________________________








            Init: _________   Check: _________



	9.  
Rinse the addition line by following with toluene as necessary.









G__________

Toluene lot# or ID#:      

Amount Charged: 
T__________

_______________________



N__________
	Date:   __________

Time:  __________

Init:     __________

Check: __________



	10.  
With mixing, at 20-30(C, slowly add  ______ kg CC to the reactor. CC should be charged using a peristaltic metering pump using viton tubing or via a clean, dry pressure pot. No exotherm is anticipated.









G__________

CC lot# or ID#:      

Amount Charged: 
T__________

_______________________



N__________


	Date:   __________

Time:  __________

Init:     __________

Check: __________



	11.  
Rinse the addition line by following with toluene as necessary.









G__________

Toluene lot# or ID#:      

Amount Charged: 
T__________

_______________________



N__________
	Date:   __________

Time:  __________

Init:     __________

Check: __________



	12.   
Maintain the contents of the reactor at 20-30(C and mix for a minimum of 30 min. Collect a sample of the reaction mixture for HPLC analysis.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
       Notes/Sample ID



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________








        Init: _________   Check: _________



	13.   
Heat the contents of the reactor to 60-70°C (target 65(C).   Continue mixing at this temperature and sample periodically for HPLC until the mixed anhydride area is less than 1%. 


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
       Sample/Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

Note: 
The reaction is monitored by HPLC method # 01263.  



	14. 
Cool the contents of the reactor to 20-30(C.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________


Note:
Reaction may be safely held overnight under argon at this point.



	15.  
Charge the reactor with ______ kg 11.5% NaH2PO4(H2O aqueous solution.

11.5% NaH2PO4(H2O solution 



 G__________


Batch Number:___________                    Amount Charged:      T__________









  N__________


	Date:   __________

Time:  __________

Init:     __________

Check: __________



	16. 
Mix the contents of the reactor at 20-30(C for a minimum of 10 min.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________



	17.   
Stop the agitation and allow the phases to separate for a minimum of 10 minutes while maintaining the temperature at 20-30(C.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________



	18. 
Split the phases and discard the aqueous (bottom) phase after sampling.    Record the organic phase volume and aqueous phase weight.


Aqueous phase weight: _______
    Sample #:  ________        pH:  ________


Organic phase volume: _______
    


	Date:  ________

Time: ________

Init:    ________



	19.  
Charge the reactor with ______ kg process water.









G__________





Amount Process Water Charged:     T__________









N__________


	Date:   __________

Time:  __________

Init:     __________

Check: __________



	20. 
Mix the contents of the reactor at 20-30(C for a minimum of 10 min.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________



	21.   
Stop the agitation and allow the phases to separate for a minimum of 10 minutes while maintaining the temperature at 20-30(C.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________



	22. 
Split the phases and discard the aqueous (bottom) phase after sampling.    Record the organic phase volume and aqueous phase weight.


Aqueous phase weight: _______
    Sample #:  ________        pH:  ________


Organic phase volume: _______
    


Note:
Reaction may be safely held overnight under argon at this point.
	Date:  ________

Time: ________

Init:    ________



	23.   
Transfer the organic phase into the Ace 50L reactor.  


Note: 
Ensure that the Ace is clean and dry prior to using.
	Date: ________

Time: ________

Init:    ________

	24.  
Rinse the Buchi 50L reactor with toluene.  


toluene ID: ___________          Amount Used: ((((((((((((kg
	Date: ________

Time: ________

Init:    ________

	25.  
Connect a suitable 50µ pre-filter in-line from the Ace to the Buchi 50L reactor.  



Polishing Filter  Used:  _________________________________
	Date: ________

Time: ________

Init:    ________

	26.  
Polish filter the batch to the Büchi reactor and follow with toluene as needed for a rinse.

toluene ID: ___________          Amount Used: ((((((((((((kg

Final filtered volume:  _________________
	Date: ________

Time: ________

Init:    ________

	27.   
Collect a sample of the organic phase from above for quantification of Compound X free base and determination of density:


Sample #: _________
Concentration: __________      Density: _________


Note:   Compound X is quantified by HPLC method  # 02267.  Typical concentration is 18% by weight. 


	Date:  ________

Time: ________

Init:    ________



	28.   
Calculate the amount of Compound X free base present in the batch:


Compund X free base concentration (step 27): _____________


Solution volume (step 26): _______     Density (step 27): _______


Calculate organic solution weight :   ________________________


Calculate total Compund X free base:   ___________________


	Date:  ________

Time: ________

Init:    ________

Check: _______



	29.   
Distill, at atmospheric pressure, the organic phase to approximately half the volume recorded in step 26. Typical boiling point is 110°C.


Target volume : _______ L.


Date/Time(hr)    Temp. (C       Jack. T(C        Press
     Volume       Agitation %      Initials/notes

_________         _______ 
      ________        _____        _______       _______           ___________________

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________  

_________         _______ 
      ________        _____        _______       _______           ___________________

_________         _______ 
      ________        _____        _______       _______           ___________________

_________         _______ 
      ________        _____        _______       _______           ___________________

_________         _______ 
      ________        _____        _______       _______           ___________________



	30.   
Collect a sample of the organic phase for quantification of water by Karl Fisher and determination of density.



Sample #:  ___________

KF Result:  _____________                       

                               Volume:  ___________          Density Result: _____________


Note:   Water content must be no greater than 0.2 wt%.  Otherwise it is necessary to add back toluene and continue distillation until water content meets spec.  
	Date:  ________

Time: ________

Init:    ________



	31.  
Charge the reactor with sufficient toluene to achieve Compound X free base concentration of 10% weight/vol.


Required amount of toluene:  __________L   x   0.865 = ____________ kg

toluene ID: 



 

 G__________


________________________                    Amount Charged:     T__________









  N__________


Final Volume: _______________


	Date:   __________

Time:  __________

Init:     __________

Check: __________

	32.  
Based on the amount of Compound X free base determined in step 27, with mixing and cooling as necessary, slowly (over ~30 min) charge the reactor with 1.0 equivalents of HCl gas via subsurface sparging while maintaining the temperature at 20-35(C.  At 1.0 equivalents, sample for pH (pH should be 2-3).


Total Compound X free base (step 27):   ___________ 


Calculate required amount of HCl:  1.0 equiv = 
        kg
     HCl gas ID : ____________








      Init: ________   Check: __________


Time

HCl added
Temp

Agitation 
pH
Notes/Init


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________


__________
__________
_________
_________         _____
_____________________



	33.  
Adjust the temperature of the reactor to 40 - 50(C. 


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________



	34.  
Seed the reactor with ______ g Compound X seeds prepared in a slurry with toluene (5-10 wt%).

Compound X seeds 




G__________

Lot Number:__________

      Amount Charged:
T__________








N__________
	Date:   __________

Time:  __________

Init:     __________

Check: __________



	35. 
Mix the contents of the reactor at 40 - 50(C for a minimum of two hours. Adjust mixer speed as necessary to maintain vigorous agitation.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________




	36. 
Cool the contents of the reactor to 20-25(C over a minimum of one hour.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

Cooling profile followed: _______________________________________________



	37. 
Hold the contents of the reactor at 20-25(C for a minimum of two hours.


Date/Time(hr) 
   Temperature(C
    Agitation %
  Initials 
        Notes



___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________

___________
     _________
    _________
  ______        _________________________________



	38.  
Filter the mixture using the 18” vacuum filter F-30.


Notes: ___________________________________________________________

_________________________________________________________________



	Date:  __________

Time: __________

Init:    __________



	39.  
Wash the cake with a minimum of ______ kg MtBE at ambient temperature.









G _________


MtBE Lot Number:__________
  
Amount Used:     T__________

 







N _________


	Date:   __________

Time:  __________

Init:     __________

Check: __________



	40.  
Sample the pooled mother liquors/wash for density measurement and quantification of Compound X.  Record total ML weight or volume.

Mother Liquor wt: ________     Sample # _________
    Density: ___________


	Date:  __________

Time: __________

Init:    __________



	41.  
Record the weight of the wet cake isolated above.







G__________



Wet Cake Weight: 
T__________







N__________


Collect a sample of the washed wet cake for analysis by HPLC.




Wet Cake Sample #:  ________________
	Date:  ________

Time: ________

Init:    ________



	42.  
Transfer the solids from the buchner funnel to drying trays.  Dry the solids under vacuum (>28in Hg) at  45(C (2.5(C for a minimum of 12 hours.


Date 
       Time (hr)
 Temp. (C        Press. (in Hg)        Gross Weight
   Notes/Initials

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________



	43.  
Dry the solids under vacuum (>28in Hg) at  60(C (2.5(C for a minimum of 6 hours.


Date 
       Time (hr)
 Temp. (C        Press. (in Hg)        Gross Weight
   Notes/Initials

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________

_______       _______
 _______           ________           ____________
   ___________________



	44. 
Weigh the dried solids and record the weight.  Package the material in an appropriate container and label.  Collect a sample (~5 g) for analysis.   





G __________



   Dry Weight:  
T __________

Sample ID #: __________





N __________

Sample Wt:   __________

 

	Date:  ________

Time: ________

Init:    ________



	45. 
Calculate the yield according to the following formula:


%Yield    =    (Product wt / MW 236.8) / (Intermediate Y charge / MW 188.8) x 100 = ________%









Init: _______  Check: __________




H.
BATCH RECORD CHECKLIST

· All sections signed off

· Analytical Results Recorded

· Analytical Data, Chromatograms, etc (if applicable) attached.

· Yield Calculated

· Equipment Cleaned


Notes: ____________________________________________________________________


__________________________________________________________________________


__________________________________________________________________________


__________________________________________________________________________


__________________________________________________________________________

__________________________________________________________________________

_____________________________

_______________________________


Plant Supervisor
/   Date



Checked by

/  Date

APPROVALS

	Plant Supervisor
	Development Chemist
	Chemistry Supervisor
	Page
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	Plant Supervisor
	Development Chemist
	Chemistry Supervisor
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