














































































































































































































99

WHAT IS CLAIMED IS:

1. A process for the preparation of a compound 34

comprising:

(a) reacting compound 26

with compound 32

in the presence of 2-propane phosphonic anhydride and pyridine using 2-methyl tetrahydrofuran 

as the solvent, wherein the reaction temperature is maintained between about 42 °C and 53 °C, 

and wherein the reaction is allowed proceed for at least 2 hours, to produce compound 33
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; and 

(b) treating compound 33 with NaOMe/MeOH in 2-methyl tetrahydrofuran.

2. The process of claim 1, wherein the reaction is allowed to proceed for at least 6 

hours.

3. The process of claim 1, further comprising forming a slurry of compound 34 in a 

mixture of acetonitrile and water.

4. The process of claim 3, wherein the ratio of acetonitrile to water is about 9:1.

5. The process of claim 3, wherein the slurry is heated to a temperature between 

about 73 °C and 83 °C.

6. The process of claim 3, wherein compound 34 is in the slurry for at least about 3 

hours.

7. The process of claim 3, further comprising forming a slurry of compound 34 in 

Isopropyl acetate.

8. The process of either of claims 6 or 7, wherein the slurry is heated to reflux 

temperature.

9. The process of claim 1, further comprising dissolving compound 34 in a biphasic 

solution of 2-methyltetrahydrofuran and 0.1N HCl; stirring said biphasic solution; separating the 

organic phase from said biphasic solution; filtering and removing solid matter from said organic 



101

phase; reducing the volume of said organic phase by approximately 50% using distillation; 

performing thrice the procedure of: adding MeOAc, EtOAc, IPAc, t-BuOAc, tetrahydrofuran 

(THF), Et2O or methyl-t-butyl ether (MTBE) to the organic phase until the volume of said 

organic phase increases by 100% and reducing the volume of the organic phase by 50% using 

distillation; adding MeOAc, EtOAc, IPAc, t-BuOAc, tetrahydrofuran (THF), Et2O or methyl-t-

butyl ether (MTBE) to the organic phase until the volume of said organic phase increases by 

100%; heating the organic phase to reflux temperature, and maintaining said reflux temperature 

for a time at least about 5 hours; and cooling the organic phase to a temperature between about 

-5 °C and 5 °C over a time period of about  4.5 hours to 5.5 hours.

10. The process of claim 1, further comprising quenching the reaction mixture with 

1.2 N HCl; thereby creating a biphasic mixture; agitating said biphasic mixture; separating the

organic phase from said biphasic mixture; adding 0.1N HCl to the organic layer thereby creating 

a biphasic mixture; agitating said biphasic mixture; separating the organic phase; filtering and 

removing solid matter from said organic phase; reducing the volume of the organic phase by 

approximately 50% using distillation; performing thrice the steps of: adding acetonitrile to the 

organic phase until the volume of said organic phase increases by 100% and reducing the volume 

of the organic phase by approximately 50%; increasing the volume of the organic phase by 

approximately 100% by adding acetonitrile and then adding water, to form a slurry wherein the 

final solvent ratio is 9:1 acetonitrile/water; heating said slurry to a temperature between about 73 

°C and 83 °C; stirring said slurry for at least 5 hours; and cooling said slurry to a temperature 

between about 20 °C and 25 °C; filtering and removing solid matter from said slurry; washing 

the solid matter with acetonitrile having a temperature of between about 20 °C and 25 °C four 

times; and drying the solid material under vacuum at a temperature of from about 45 °C to about 

55 °C.
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11. A process for the preparation of a compound 34

comprising the steps of:

(a) reacting compound 26

with compound 32

in the presence of 2-propane phosphonic anhydride and pyridine using 2-methyl tetrahydrofuran 

as a solvent, wherein the reaction temperature is maintained between about 42 °C and 53 °C, and 

wherein the reaction is allowed proceed for at least 6 hours, to produce compound 33

; 

(b) treating compound 33 with NaOMe/MeOH in 2-methyl tetrahydrofuran; 
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(c) adding a solution of 1.2 M HCl to the reaction mixture, thereby forming a first

biphasic mixture; 

(d) separating the organic layer from the first biphasic mixture;

(e)  adding a solution of 0.1 M HCl to the organic layer of the first biphasic mixture, 

thereby forming a second biphasic mixture;

(f) separating the organic layer from the second biphasic mixture;

(g) reducing the amount of solvent in the organic layer of the second biphasic mixture by 

50% using distillation;

(h) increasing the volume of the organic layer of the second biphasic mixture by 100% by 

adding acetonitrile;

(i) performing step (g) through step (h) two additional times;

(j) adding water to the organic layer of the second biphasic mixture to form a slurry of 

compound 34 in acetonitrile and water, wherein the slurry has a ratio of 9:1 of 

acetonitrile to water;

(k) heating the slurry to a temperature between 73 °C and 83 °C for at least 3 hours;

(l) cooling the slurry to a temperature between 20 °C and 25 °C; and

(m) filtering and removing solid matter from the slurry. 

12. The process of claim 11, further comprising dissolving compound 34 in a biphasic 

solution of 2-methyltetrahydrofuran and 0.1N HCl; stirring the biphasic solution; separating the 

organic phase from the biphasic solution; filtering and removing solid matter from the organic 

phase; reducing the volume of the organic phase by approximately 50% using distillation; 

performing thrice the procedure of adding MeOAc, EtOAc, IPAc, t-BuOAc, tetrahydrofuran 

(THF), Et2O or methyl-t-butyl ether (MTBE) to the organic phase until the volume of the organic 

phase increases by 100% and reducing the volume of the organic phase by 50% using 

distillation; adding MeOAc, EtOAc, IPAc, t-BuOAc, tetrahydrofuran (THF), Et2O or methyl-t-

butyl ether (MTBE) to the organic phase until the volume of the organic phase increases by 

100%; heating the organic phase to reflux temperature, and maintaining the reflux temperature 

for a time of at least about 5 hours; and cooling the organic phase to a temperature between about 

-5 °C and 5 °C over a time period of about 4.5 hours to 5.5 hours.
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13. A process for the preparation of a compound 34

comprising:

(a) reacting compound 26

with compound 32

in the presence of propane phosphonic anhydride and pyridine using 2-methyl tetrahydrofuran as 

a solvent, wherein the reaction temperature is maintained between about 42 °C and 53 °C, and 

wherein the reaction is allowed proceed for at least 2 hours, to produce compound 33

;
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(b) hydrolyzing the methoxycarbonyl protecting group from the phenolic oxygen atom of 

Compound 33 by treating compound 33 with NaOMe/MeOH in 2-methyl tetrahydrofuran

to provide Compound 34; and 

(c) forming a slurry of compound 34 in acetonitrile and water to provide Compound 34 in 

a pure form.
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14. A compound of the following structure: 

.
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PROCESS FOR MAKING MODULATORS OF CYSTIC FIBROSIS
TRANSMEMBRANE CONDUCTANCE REGULATOR

ABSTRACT
5

The invention provides a process for the preparation of a compound of Formula 1;

comprising coupling a carboxylic acid of Formula 2; with an aniline of Formula 3; in the

presence of a coupling agent.

10

No available figure


