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pKa Assay                                                                                 Drafted on March 17, 2009

Aim/Rationale of Protocol

It is extremely advantageous to predict pKa in order to guide the design of new compounds because pKa affects most ADME properties such as lipophilicity, solubility and metabolism. 
Since compounds’ solubility are various, cosolvent of 80%v MeOH, 60%v DMSO are employed as pKa assay medium to extrapolate pKa value in water. 
The assay described in this document provides an accurate and reproducible method to measure pKa values of test compounds.
Introduction and Assay Design Principles

pKa value would be obtained by potentiometric titrations with pKa instrument of pION Gemini ProfilerTM.
Potential Requirements of the Assay

Potential requirements of the assay are:
· Sample information of structure, salt form should be provided. This information is essential for pKa determination.

· Significant compound amount must be attained. One pKa value need sample no less than 5 mg.
Reagents List

Hydrochloric acid (Cat.# CN81013; Shanghai Lingfeng Chemical Reagent Co., Ltd, Shanghai, China)

Phosphoric acid (Cat.# 10015418, AR, Sinopharm Chemical Reagent Co., Ltd, Shanghai, China)

Potassium chloride (Dilute-It, Cat.# 4674; J.T.Baker, Austin, Texas)

Sodium hydroxide (Cat.# 10019718; AR; Sinopharm Chemical Reagent Co., Ltd, Shanghai, China)
Methanol (Cat.# 34860-4L-R, Sigma-Aldrich, St. Louis, MO)

Dimethyl sulfoxide (Cat.# 34869-4L; Sigma-Aldrich, St. Louis, MO)
Acetonitrile （Cat.# 34851-4L, Sigma-Aldrich, St. Louis, MO）

Equipment and Supplies List

Balance (CP225D, Sartorius AG, Germany)
pH meter (PB-10, Sartorius AG, Germany)

Gemini ProfilerTM (pION, Woburn, MA)
Laboratory glassware
Working solutions
0.5 M HCl 
Accurately transfer 10.45 mL hydrochloric acid into a 250 mL volumetric flask, fill to volume with water and mix well.
0.5 M KOH

Accurately transfer 125 mL of KOH Dilut-It reagent (JT Baker 4674-01) into a 250 mL volumetric flask, fill to volume with water and mix well.
Water, 0.15 M KCl

Accurately weigh 5.591 g KCl into a 500 mL volumetric flask, dissolve the sample with water, fill to volume and mix well.
Buffer, pH 7.0
Accurately weigh 1.225 g phosphoric acid into a 250 mL beaker, 200 mL water is added to dissolve the acid, adjust to pH 7.0 with 1 M NaOH. Transfer the solution into a 250 mL volumetric flask, fill to volume and mix well.
Method

Quality Control Procedure for Instrument of pKa
· Electrode Quaity Control (EQC) would be performed once per week. The objective of EQC is to standardize the electrode using four parameters, α, ks, jH and jOH. The four parameters, called the ABC parameters describe the relationship of pH versus millivolts. When the goodness of fit (GOF) is less than 3.0, the electrode calibration parameters calculated by software can be updated to acquisition template. Otherwise, another EQC should be performed.
· Titrant quality control (TQC) would be performed once per month. TQC is used to standardize the base/acid concentration accurately. About 45 mg of potassium hydrogen phthalate (KHP) is employed for each TQC. When the GOF is less than 4.0, the titrant calibration parameters calculated by software can be updated to acquisition template. Otherwise, another TQC with freshly prepared 0.5 M KOH or 0.5 M HCl should be tried again.

Assay
· Compounds’ constants such as substance type of base, acid or ampholyte, molecular weight, salt form and estimated aqueous pKa should be obtained for pKa assay.

· Accurately weigh triplicately about 1 mg samples into 8 mL sample tubes. 

· Cosolvents are chosen for assay medium of pKa. Cosolvent types of 80%v MeOH, 60%v DMSO, 60%v EtOH, 50%v ACN, 50%v dioxane can be chosen for pKa assay according to sample solubility.

· Perform the pKa assay following the software instructions.
· Process the acquisition data. Group datafiles for the same sample with cosolvent titrations. Simulate cosolvent profile and pKa value would be obtained. 
Appendix: Sample submittal sheet for pKa determination
Sample Submittal Sheet for pKa Determination
	Compound Name:


	Counter Ion (HCl, tartrate, etc):



	Formula Weight (including counter ion):

 
	Moles Counter Ion / Mole Compound:



	Sample weight (at least 5 mg):
	% purity( LC-MS, NMR, etc):

	The compound is soluble at the 200 ug/mL level in:  1. Water,  2, MeOH,  3, DMSO

(Please enter you choice. If solubility is unknown, rank from most (1) to least soluble (3).)    _________________

	Draw entire structure or ionizable groups with the corresponding predicted pKa values and logP:

(see example in right comer below)
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	Submitted by:  ________________________
Tel. or E_mail:________________________
Date:________________________________

Comments:___________________________
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