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been reported and neither a commercially viable synthesis nor a satisfying chiral purity has 

been disclosed (US 4,889,861). In addition, (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine chloride has been found to be highly hygroscopic 

(Browne LJ et al., J Med Chem (1991) 34:725-36; Furet et al., J Med Chem (1993) 36:1393-

1400; US 4,889,861). 5 

The chiral purity of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-

a]pyridine chloride is in particular of importance in light of the strong and potent aromatase 

inhibiting activity of the corresponding (S) enantiomer since extensive evaluation of 

aromatase inhibitors in clinical trials has revealed numerous deleterious consequences of 

aromatase inhibition. Thus, a systematic review and meta-analysis consisting of seven trials in 10 

30,023 postmenopausal women with breast cancer and treated with aromatase inhibitors 

revealed significant increases in the occurrence of bone fractures and cardiovascular disease 

(Amir et al., J Natl Cancer Inst (2011) 103:1299-1309). Furthermore, the longer the duration 

of aromatase inhibition, the stronger the association with cardiovascular disease and bone 

fractures. In addition, in premenopausal women i.e. in women of child bearing potential, 15 

exposure to aromatase inhibition may lead to reproduction disorders and in lactating women, 

newborns may be exposed to aromatase-inhibiting compounds via secretion into the breast 

milk. Further, in pediatric patients aromatase inhibition may lead to developmental disorders. 

Thus, the need for a very high purity and avoidance of contaminants and impurities of such 

drugs, which are usually applied for a long period of time or even for lifetime, is evident. 20 

Moreover, and beside the required very high chiral purity and the avoidance of 

aromatase inhibition as an adverse effect, solubility in water and stability including 

enantiomeric stability over an extended period of time in order to exclude any conversion to 

aromatase-inhibiting moieties, as well as the processability of such a drug, particularly into 

forms of administration suitable of oral administration such as tablets, are further combined 25 

prerequisites for a pharmaceutical preparation of such a drug.   

SUMMARY  

The inventors have now surprisingly provided (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyridine of formula (I) with an unprecedented degree of chiral purity 

i.e., enantiomeric excess (ee), typically and preferably having an ee of the (R) form higher 30 

than or equal to 97%, further preferably even with an ee of the (R) form higher than or equal 

to 99% or even higher than or equal to 99.5%. Moreover, the inventors have further 
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surprisingly found that the phosphate salt of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyridine, and in particular (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate, is non-hygroscopic and stable 

over an extended period of time, in particular with respect to purity, water content as well as 

enantiomeric purity. Furthermore and importantly, the inventors have surprisingly found that 5 

the phosphate salt of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine, 

and in particular (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine 

dihydrogen phosphate is crystalline in one stable form. In addition, the inventive compounds 

furthermore possess a decreased and very low aromatase activity, and consequently an 

increased and very high aldosterone synthase activity, which makes the inventive compounds 10 

very suitable as candidates for clinical development in humans, in particular for 

premenopausal women and pediatric patients. The very low aromatase activity is believed to 

be even a prerequisite for clinical development and registered use as a medicament to treat 

diseases and disorders associated with aldosterone overexposure, in particular for 

premenopausal women, and thus women of child bearing potential, and pediatric patients. The 15 

latter is in particular true since and although the amount of aromatase and the percentage 

conversion of androgen to estrogen may be quantitatively small in extra-gonadal tissues, often 

being below 1% in any tissue, the effects in terms of hormonal action still may be great 

(Blakemore and Naftolin, Physiology (2016) 31:258-269). Thus, the inventive compounds 

provide for the possibility of life-time treatment of disorders negatively affected by 20 

aldosterone production due to minimizing the contamination and negative and unwanted 

effects caused by the potent aromatase inhibiting (S)-enantiomer. 

In one aspect, the present disclosure refers to (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate. In another aspect, the present 

disclosure refers to a pharmaceutical composition comprising a compound as described herein in 25 

admixture with at least one pharmaceutically acceptable excipient. In another aspect, the 

present disclosure refers to use of the compound as described herein in the manufacture of a 

medicament for treating a disease or disorder in humans including premenopausal female and 

pediatric patients, in which aldosterone over-exposure contributes to the deleterious effects of said 

disease or disorder, wherein said disease or disorder is selected from primary and secondary 30 

hyperaldosteronism, heart failure, chronic renal failure, hypertension, restenosis, obesity, 

nephropathy, post-myocardial infarction, renal fibrosis, and coronary heart disease. In yet another 

aspect, the present disclosure refers to a process for preparing a compound selected from (R)-(+)-

5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine and a pharmaceutically acceptable 
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salt thereof according to any one of claims 1 to 9 comprising the steps of: i. reacting racemic 5-(p-

cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine with ( )-O,O'-dibenzoyl-L-tartaric acid to 

form the diastereomeric (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine 

dibenzoyl-L-tartrate salt; and ii. recrystallizing at least once the tartrate salt obtained in step i; and  

iii. liberating the free base (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine by 5 

adding a base to a solution of the tartrate salt obtained in step ii; and optionally iv. forming a 

pharmaceutically acceptable salt by reacting said free base with an acid, wherein preferably said 

acid is phosphoric acid (H3PO4). In yet another aspect, the present disclosure refers to a 

pharmaceutical composition comprising (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate in admixture with at least one 10 

pharmaceutically acceptable excipient. 

Accordingly, in a first example, the present disclosure provides for a compound selected 

from (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine of formula (I) and a 

pharmaceutically acceptable salt thereof, wherein said compound has an ee of the (R) form 

higher than or equal to 97%, preferably higher than or equal to 98%, more preferably higher 15 

than or equal to 99%, and again more preferably higher than or equal to 99.5%, again more 

preferably higher than or equal to 99.8%, e.g. 99.9%. 

 (I) 

 

In particular, and in a second example, the present disclosure provides for (R)-(+)-5-(p-20 

cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate, typically 

and preferably having an ee of the (R) form higher than or equal to 97%, preferably higher 

than or equal to 98%, more preferably higher than or equal to 99%, and again more preferably 

higher than or equal to 99.5%, again more preferably higher than or equal to 99.8%, e.g. 

99.9% and which has been surprisingly found to be non-hygroscopic and stable over an 25 

extended period of time, and hereby in particular with respect to purity, water content and 

chiral purity. This in particular important since hygroscopicity typically affects negatively the 

stability of the active pharmaceutical ingredient. Furthermore and importantly, the phosphate 

salt of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine, and in particular 
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(R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen 

phosphate is crystalline in one stable form. Unstable polymorphic forms typically affect 

negatively pharmaceutical efficacy properties. 

Furthermore, the present disclosure provides in further examples for (R)-(+)-5-(p-

cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine as well as the phosphate salt thereof, 5 

preferably the (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine 

dihydrogen phosphate, typically and preferably having an ee of the (R) form higher than or 

equal to 97%, preferably higher than or equal to 98%, more preferably higher than or equal to 

99%, and again more preferably higher than or equal to 99.5%, again more preferably higher 

than or equal to 99.8%, e.g. 99.9%, for use as a medicament and for use in a method of the 10 

treatment of a disease or disorder in humans including women of child bearing potential and 

pediatric patients, in which aldosterone over-exposure contributes to the deleterious effects of 

said disease or disorder, wherein said disease or disorder is typically and preferably selected 

from primary and secondary hyperaldosteronism, heart failure, chronic renal failure, 

hypertension, restenosis, obesity, nephropathy, post-myocardial infarction, renal fibrosis, and 15 

coronary heart disease; and wherein further preferably said disease or disorder is selected 

from primary and secondary hyperaldosteronism. Further preferably, said method is in 

particular suited for use in humans including preferably for women of child bearing potential 

and pediatric patients. 

The achieved inventive chiral resolution and synthesis of (R)-(+)-5-(p-cyanophenyl)-20 

5,6,7,8-tetrahydroimidazo[1,5-a]pyridine and (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate in such a high chiral purity 

allows now the preparation of pharmaceutical compositions for suppression of aldosterone, 

typically and preferably by inhibiting the rate limiting enzyme in aldosterone synthesis, 

namely aldosterone synthase (CYP11B2), with least possible unwanted contaminating 25 

aromatase activity. The typical need for life-time treatment of said diseases and disorders 

reinforces the advantages of the present disclosure in minimizing the contamination of the 

beneficial aldosterone synthase inhibiting (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyridine or a pharmaceutically acceptable salt thereof, and hereby in 

particular the phosphate salt thereof, and further preferably the (R)-(+)-5-(p-cyanophenyl)-30 

5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate, from the potent 

aromatase inhibiting (S)-(-)-enantiomer. As presented in Example 8, Tables 10 and 11, the 

inventive phosphate salt of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyridine, preferably the (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-
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a]pyridine dihydrogen phosphate, inhibits aldosterone production (aldosterone synthase 

activity) and estradiol production (aromatase activity) by NCI-H295R adrenal cells with 

IC50  more than 700-fold greater 

inhibition of aldosterone synthase activity as compared to aromatase activity evidencing a 

highly beneficial safety profile for the inventive phosphate salt of (R)-(+)-5-(p-cyanophenyl)-5 

5,6,7,8-tetrahydroimidazo[1,5-a]pyridine, and further the (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate. Thus, the present disclosure is 

in particular suited for application in humans, in particular for premenopausal women and 

pediatric patients. The very low aromatase activity is believed to be even a prerequisite for 

clinical development and use as a medicament for aldosterone-associated diseases and 10 

disorders, in particular for premenopausal women, and thus women of child bearing potential, 

and pediatric patients. 

The inventors have found that (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyridine prepared by the process of the disclosure, as well as its 

phosphate salt, in particular the (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-15 

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate, exhibit an unprecedented low 

inhibitory activity for aromatase. Accordingly, in a further example, the present disclosure 

provides for (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine or a 

pharmaceutically acceptable salt thereof, in particular the phosphate salt thereof, more 

preferably the (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine 20 

dihydrogen phosphate, having an IC50 value for aromatase higher than or equal to 700 nM 

determined by the cell-free human recombinant aromatase enzyme assay described in 

Example 8, in which the phosphate salt of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyridine, preferably the (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate, was found to inhibit aromatase 25 

activity with an IC50 of 1640 nM. 

Moreover, the inventors have found that (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyridine prepared by the process of the disclosure, as well as its 

phosphate salt, preferably the (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-

a]pyridine dihydrogen phosphate, exhibit an unprecedented high inhibitory activity for 30 

aldosterone synthase. Accordingly, in a further example, the present disclosure provides for a 

compound selected from (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine 

and a pharmaceutically acceptable salt thereof, in particular the phosphate salt thereof, more 

preferably the (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine 



  7   

dihydrogen phosphate, wherein said compound inhibits aldosterone synthase in the NCI-

H295R adrenal cell assay described in Example 8 with an IC50 of 100 nM or less. 

In a further example, the present disclosure provides for a process for preparing a 

compound selected from (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine 

and a pharmaceutically acceptable salt thereof characterized by enantioselective 5 

crystallization of the ( - -dibenzoyl-L-tartaric acid salt of (R)-(+)-5-(p-cyanophenyl)-

5,6,7,8-tetrahydroimidazo[1,5-a]pyridine, and wherein very preferably said pharmaceutically 

acceptable salt is the dihydrogen phosphate thereof. 

In a further example, the present disclosure provides for a compound selected from (R)-

(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine and a pharmaceutically 10 

acceptable salt thereof, wherein said compound has a specific optical rotation [ ]D
20 

(CH3CN:H2O 1:1 (v/v)), [ ]D
20 (ethanol) or [ ]D

25 (ethanol), preferably [ ]D
20 (CH3CN:H2O 

1:1 (v/v)), of at least +95°, preferably of at least +96°, more preferably of at least +97°, even 

more preferably of at least +98°, and wherein preferably said compound is (R)-(+)-5-(p-

cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate, and 15 

wherein further preferably said compound inhibits aromatase activity in the cell-free human 

recombinant aromatase enzyme assay described in Example 8 with an IC50 of 700 nM or 

more, preferably 1000 nM or more, and more preferably 1500 nM or more; and wherein again 

further preferably said compound inhibits aldosterone synthase in the NCI-H295R adrenal 

cell assay described in Example 8 with an IC50 of 100 nM or less, preferably 50 nM or less, 20 

and more preferably 10 nM or less. In a very preferred example, said compound is (R)-(+)-5-

(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate and has 

a specific optical rotation [ ]D
20 (CH3CN:H2O 1:1 (v/v)) of at least +95°, preferably of at least 

+96°, more preferably of at least +97°, even more preferably of at least +98°, and wherein 

preferably said compound inhibits aromatase activity in the cell-free human recombinant 25 

aromatase enzyme assay described in Example 8 with an IC50 of 700 nM or more, preferably 

1000 nM or more, and more preferably 1500 nM or more; and wherein further preferably said 

compound inhibits aldosterone synthase in the NCI-H295R adrenal cell assay described in 

Example 8 with an IC50 of 100 nM or less, preferably 50 nM or less, and more preferably 10 

nM or less. 30 

In a further example, the present disclosure provides for a compound selected from (R)-

(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine and a pharmaceutically 

acceptable salt thereof, wherein said compound has a specific optical rotation [ ]D
20 

(CH3CN:H2O 1:1 (v/v)), [ ]D
20 (ethanol) or [ ]D

25 (ethanol), preferably [ ]D
20 (CH3CN:H2O 
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1:1 (v/v)), of at least +95°, preferably of at least +96°, more preferably of at least +97°, even 

more preferably of at least +98°, and wherein preferably said compound is (R)-(+)-5-(p-

cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate, and 

wherein further preferably said compound has a selectivity for aldosterone synthase over 

aromatase of 50 or more, preferably 100 or more, most preferably 700 or more; wherein said 5 

selectivity is determined by the ratio of the IC50 values for inhibition of aromatase and 

aldosterone synthase; wherein the IC50 values for inhibition of aromatase and aldosterone 

synthase are both measured, preferably concomitantly, in the NCI-H295R adrenal cell assay 

described in Example 8. In a very preferred example, said compound is (R)-(+)-5-(p-

cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate and has a 10 

specific optical rotation [ ]D
20 (CH3CN:H2O 1:1 (v/v)) of at least +95°, preferably of at least 

+96°, more preferably of at least +97°, even more preferably of at least +98°, and wherein 

preferably said compound has a selectivity for aldosterone synthase over aromatase of 50 or 

more, preferably 100 or more, most preferably 700 or more; wherein said selectivity is 

determined by the ratio of the IC50 values for inhibition of aromatase and aldosterone 15 

synthase; wherein the IC50 values for inhibition of aldosterone synthase and aromatase are 

both measured, preferably concomitantly, in the NCI-H295R adrenal cell assay described in 

Example 8. 

In a further example, the present disclosure provides for a compound selected from (R)-

(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine and a pharmaceutically 20 

acceptable salt thereof, wherein said compound inhibits aromatase activity in the cell-free 

human recombinant aromatase enzyme assay described in Example 8 with an IC50 of 700 nM 

or more, preferably 1000 nM or more, and more preferably 1500 nM or more; and wherein 

preferably said compound has an enantiomeric excess of the (R) form higher than or equal to 

97%, and wherein further preferably said compound is (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-25 

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate.  

In a further example, the present disclosure provides for a compound selected from (R)-

(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine and a pharmaceutically 

acceptable salt thereof, wherein said compound inhibits aldosterone synthase in the NCI-

H295R adrenal cell assay described in Example 8 with an IC50 of 100 nM or less, preferably 30 

50 nM or less, and more preferably 10 nM or less; and wherein preferably said compound has 

an enantiomeric excess of the (R) form higher than or equal to 97%, and wherein further 

preferably said compound is (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-

a]pyridine dihydrogen phosphate. 
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In a further example, the present disclosure provides for a compound selected from (R)-

(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine and a pharmaceutically 

acceptable salt thereof, wherein said compound has a selectivity for aldosterone synthase over 

aromatase of 50 or more, preferably 100 or more, most preferably 700 or more; wherein said 

selectivity is determined by the ratio of the IC50 values for inhibition of aromatase and 5 

aldosterone synthase; wherein the IC50 values for inhibition of aldosterone synthase and 

aromatase are both measured, preferably concomitantly, in the NCI-H295R adrenal cell assay 

described in Example 8; and wherein preferably said compound has an enantiomeric excess of 

the (R) form higher than or equal to 97%, and wherein further preferably said compound is 

(R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen 10 

phosphate. 

DESCRIPTION OF FIGURES 

FIG. 1: X-ray powder diffraction (XRPD) diffractogram of (R)-(+)-5-(p-cyanophenyl)-

5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate. The Y-axis of the 

diffractogram records the intensity in counts per second whereas the X-axis the degrees 2-15 

theta.  

FIG. 2: Thermal gravimetric analysis (TGA)/differential scanning calorimetry (DSC) 

of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen 

phosphate. The upper panel shows a TGA thermogram of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate. The lower panel shows a DSC 20 

thermogram of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine
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CLAIMS 

1. (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen 

phosphate. 

 

2.  The compound of claim 1, wherein said compound has an enantiomeric excess of the (R) 5 

form higher than or equal to 97%. 

3. The compound of claim 1 or claim 2, wherein said compound inhibits aromatase activity 

in a cell-free human recombinant aromatase enzyme assay with an IC50 of 700 nM or 

more. 

4. The compound of any one of claims 1 to 3, wherein said compound inhibits aldosterone 10 

synthase in a NCI-H295R adrenal cell assay with an IC50 of 100 nM or less. 

5. The compound of any one of claims 1 to 4, wherein said compound has a selectivity for 

aldosterone synthase over aromatase of 50 or more; wherein said selectivity is determined 

by a ratio of the IC50 values for inhibition of aromatase and aldosterone synthase; wherein 

the IC50 values for inhibition of aldosterone synthase and aromatase are both measured in 15 

the NCI-H295R adrenal cell assay. 

 

6. The compound of any one of claims 1 to 5, wherein said pharmaceutically acceptable salt 

is crystalline.  

7. The compound of any one of claims 1 to 6, wherein said pharmaceutically acceptable salt 20 

is anhydrous.  

8. The compound of any one of claims 1 to 7, wherein said pharmaceutically acceptable salt 

is non-hygroscopic.  

9. The compound of any one of claims 1 to 8, wherein said (R)-(+)-5-(p-cyanophenyl)-

5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate has a melting point 25 

of equal or between 184 °C to 193 °C as determined by thermogravimetry 

analysis/differential scanning calorimetry (TGA/DSC). 
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10. The compound of any one of claims 1 to 9, wherein said (R)-(+)-5-(p-cyanophenyl)-

5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate is a crystalline form 

I of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine 

dihydrogen phosphate, wherein said crystalline form I has an X-ray powder diffraction 

pattern comprising 2θ values measured using CuKα radiation: 19.504; 21.919 and 24.159, 5 

wherein each peak may vary by ± 0.5. 

11. A pharmaceutical composition comprising a compound according to any one of claims 1 

to 10 in admixture with at least one pharmaceutically acceptable excipient. 

12. Use of the compound according to any one of claims 1 to 10 in the manufacture of a 

medicament for treating a disease or disorder in humans including premenopausal female 10 

and pediatric patients, in which aldosterone over-exposure contributes to the deleterious 

effects of said disease or disorder, wherein said disease or disorder is selected from 

primary and secondary hyperaldosteronism, heart failure, chronic renal failure, 

hypertension, restenosis, obesity, nephropathy, post-myocardial infarction, renal fibrosis, 

and coronary heart disease.  15 

13. A process for preparing a compound selected from (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazo[1,5-a]pyridine and a pharmaceutically acceptable salt thereof 

according to any one of claims 1 to 9 comprising the steps of:  

i. reacting racemic 5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine with 

(−)-O,O'-dibenzoyl-L-tartaric acid to form the diastereomeric (R)-(+)-5-(p-20 

cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-a]pyridine dibenzoyl-L-tartrate salt; 

and 

ii. recrystallizing at least once the tartrate salt obtained in step i; and 

iii. liberating the free base (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazo[1,5-

a]pyridine by adding a base to a solution of the tartrate salt obtained in step ii; and 25 

optionally 

iv. forming a pharmaceutically acceptable salt by reacting said free base with an acid, 

wherein preferably said acid is phosphoric acid (H3PO4). 

 

14. The compound of any one claims 1 to 3, wherein said compound has a selectivity for 30 

aldosterone synthase over aromatase of 100 or more, wherein said selectivity is 

determined by a ratio of the IC50 values for inhibition of aromatase and aldosterone 



 – 53 –  

synthase and wherein the IC50 values for inhibition of aldosterone synthase and aromatase 

are both measured in the NCI-H295R adrenal cell assay. 

 

15. The compound of any one of claims 1 to 9, wherein said (R)-(+)-5-(p-cyanophenyl)-

5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate is a crystalline form 5 

I of (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-tetrahydroimidazolium[1,5-a]pyridine 

dihydrogen phosphate, wherein said crystalline form I has an X-ray powder diffraction 

pattern comprising 2θ values measured using CuKα radiation: 19.504; 21.919 and 24.159, 

wherein each peak may vary by ± 0.2 degrees. 

 10 

16. A pharmaceutical composition comprising (R)-(+)-5-(p-cyanophenyl)-5,6,7,8-

tetrahydroimidazolium[1,5-a]pyridine dihydrogen phosphate in admixture with at least 

one pharmaceutically acceptable excipient. 

 

17. The pharmaceutical composition according to claim 16, wherein said pharmaceutical 15 

composition is in a tablet, pill, dispersible granule, cachet, capsule, powder, lozenge, 

suppository or retention enema form. 

 

 


