
Further once administered, the compounds need to exhibit sufficiently high 

bioavailability and/or oral exposure for greater efficacious treatment. 

The present i sclosure addresses these needs and provides a compound 

suitable for treatment of cardiovascular diseases including, but not limited to, 

dyslipidemia and atherosclerosis. The present inver.tiondisclosiire provides a compound 

exhibiting particularly advantageous and unexpected properties. The physical and 

pharmacological properties of the presently claimed compound make it particularly 

suitable for formulating into tablets for oral dosing. The particular advantageous 

properties include, among others, greater stability, solubility, and/or bioavailability. 

The present invention-disclosure provides a compound which is trans-4-[[(5S)-5-

[[[3,5-bis(trifluoromethyl)phenyl]methyl] (2-methyl-2/f-tetrazol-5-yl)amino]-2,3,4,5-

teti*ahydro-7,9-dimethyl-l/i-l-benzazepin-l-yl]methyl]-cyclohexanecarboxylic acid, 

(identified according to its Chemical Abstracts Index Name (referred to herein as BCCA) 

having the structure of Formula I illustrated below, and pharmaceutically acceptable salts 

of this compound. 

The compound, BCCA, can be a free acid (referred to herein as BCCA free acid), or a 

pharmaceutically acceptable salt thereof, as a solvate (referred herein as BCCA*solvate) 

and a hydrate (referred to herein as BCCA'hydrate). The solvate molecules include water 

(as the hydrate), methanol, ethanol, formic acid, acetic acid, and isopropanol. 

In one aspect, there is provided a compound which is irans-4-\\(5S)~5-\\\j.5-

bis('trifluoromethvl)phenv11methvn (2-methvl-2/7-tetrazoI-5-vr)aminol-2.3.4.5-

tetrahydro-7.9-dimethvl-l//-l-benzazepin-1 -vllmethyll-cvclohcxanecarboxylic acid, a 

I 



The present Hw-e^iettdisc! osure provides a compound which is BCCA, a 

pharmaceutically acceptable salt thereof, or a hydrate or solvate thereof. In one form the 

compound BCCA is provided as a free acid. In other forms, BCCA is provided 

BCCA'hydrate or BCCA (either as a free acid or salt)*solvate in crystalline form. In still 

other forms, the present 
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provides BCCA from BCCA'hydrate or BCCAasolvate to an 

amorphous solid form. 

The present invention disclosure provides a compound which is BCCA*hvdrate in 

crystalline form characterized by an X-ray powder diffraction pattern obtained from a 

5 CuKa source (A,=l.54056 A), which comprises peaks at: a) 7.5, 9.2, 10.7, and 15.5 +/-

0.2 in 20; b) 7.5, 9.2, 10.7, 13.8, 15.0, 15.5, and 19.5 +/-0.2 in 20; or c) 7.5, 9.2, 

10.7, 13.8, 11.3, 15.0, 15.5, 17.7, 19.5, and 25.1 +/-O.2in20. 

In another form, the present in vent ieadi scl os ure provides a compound which is 

BCCAahydrate in crystalline form characterized by a solid state NMR spectrum that 

10 comprises peaks referenced to adamantane (8 = 29.5 ppm) at: a) 175.6, 168.0 61.1, 

21.2, and 18.3 +/-0.2ppm; b) 175.6, 168.0, 145.6, 144.8, 61.1, 45.0, 21.2, and 

18.3 +/- 0.2 ppm; or c) 175.6, 168.0, 145.6, 144.8, 139.9, 136.3, 61.1, 53.0,49.8, 

45.0, 21.2, and 18.2 +/- 0.2 ppm. 

In still other forms, BCCA is provided as BCCA*hydrate in crystalline form as 

15 characterized by at least one of the following: a) a X-ray powder diffraction pattern 

obtained from a CuKa source (X=l.54056 A) which comprises peaks at 7.5, 9.2, 10.7, 

and 15.5 ±0.2 in 20 or b) a solid state NMR spectrum which comprises peaks 

referenced to adamantine (6 ~ 29.5 ppm) at 175.6, 168.0, 61.1, 21.2, and 18.3 +/- 0.2 

ppm. 

2 0 In another aspect, there isThe present inven-tkm providesd a compound which is 

-|T(55)-5-frr3,5-bis(trifluoromethyl)phenv]]methyl]_ (2-meth> 

t5-tctrahydro-7,9-dimethyl-li¥-l-bcnzazepm-l-vl1metliVil-

-A* hemi-terr-butylamine salt6 hemi ethanol solvate in 

crystalline form characterized by an X-ray powder diffraction pattern obtained from a 

25 CuKa source (A,=l .54056 A)? which comprises peaks at: a) 5.5, 9.0, 14.3, 22.0, and 22.5 

+/-0.2 in 20; or b) 5.5, 9.0, 14.3, 17.5, 18.2, 19.4, 20.6, 22.0, and 22.5 +/-0.2 in 20; or c) 

5.5, 9.0, 13.2, 13.6, 14.3, 15.2, 17.5, 18.2, 19.4, 19.8, 20.6, 22.0, and 22.5 +/-0.2 in 20. 



In another aspect, there isThe present invention providesd a compound which is 

[T3.5-bis(trilluoromcthvl )phenvllmethvH ('2-roethvl-2/Y-tetrazol-5-

vl")ammo1-2,3,4,5-tetrahvdro-7,9-dimethyl-lff-l -benzazepin-l-yilmethyll-

cvciohexanecarboxylic acid B-€GA*formic acid solvate in crystalline form characterized 

by an X-ray powder diffraction pattern obtained from a CuKa source (X=l .54056 A)-

which comprises peaks at: a) 15.4, 16.9, 18.2, and 18.6 +/-0.2 in 20; or b) 15.4, 

15.7, 16.9, 18.2, 18.6, 19.5, 22.8, 25.7,and25.5 +/-0.2 in20; orc) 13.0, 13.9, 15.4, 

15.7, 16.9, 16.4, 18.2, 18.6, 19.5, 20.8, 22.8, 25.7, and 25.5 +/-O.2in20. 
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In another aspect, there isThe present invetrtieft providesd a compound which is 
; rm 

vl')aminol-2,3A5-tetrahydro-7,9-dimethyl-l//-1-benzazepin-l-vl]TnethyI1-

cyclohexanccarboxviic acid -BCCA'acetic acid solvate in crystalline form characterized 

by an X-ray powder diffraction pattern obtained from a CuKa source (A=l .54056 A), 

which comprises peaks at: a) 12.9, 15.1, 18.4, 19.4, and 20.8 +/-0.2 in 20; or b) 12.9, 

13.8, 15.1, 16.4, 17,8, 18.4, 19.4, 20.1, and 20.8 +/-0.2 in 20; or c) 11.00, 12.9, 

13.8, 15.1, 15.6, 16,4, 17.8, 18.4, 19.4, 20.1, 20.8, and 21.7 +/-0.2 in 20. 

in another aspect, there isTbe-ffFeseftt4ft¥entioR providesd a compound which is 

10 trans-4-U(55V5-I ff 3. 

yl)ammo1-2,3 A5-tetrahydro-7.9-dimethyl- 1 //-1 -benzazepin-1 -ylTmethvl!-

cvclohexanccarboxylic acid 8 BGGA tert butylamine salHsopropanol solvate in 

crystalline form characterized by an X-ray powder diffraction pattern obtained from a 

CuKa source (X=l.54056 A), which comprises peaks at: a) 5.6, 11.3, 12.6, and 17.9 

15 +/-0.2 in 20; or b) 5.6, 8.0, 11.3, 12.6, 17.9, 20.4, and 24.1 +/-O.2in20. 

;t. there is provided a composition comprising trans-4-\\(5S)-S-

ni^S-bisftrifliioromefJwQphenyOniethyil (2-mcthvi-2/:/-tetrazol-5-\ijamino";-2.3,4.5-

tetrahvdro-7.9-diroethvl-IH-1 -benzazepin-1 -yHmethyl]-cycI 

hydrate, or hydrate in crystalline form as defined above. 

2 0 In another form, the present inventiondisclosure provides a BCCA, or a pharmaceutically 

acceptable salt thereof, as a solvate where the solvate is selected from: water (also 

referred to as a hydrate), methanol, ethanol, isopropanol, formic acid, or acetic acid. The 

BCCA to solvate molar ratio can be from about 1:0.3 to about 1:1, more preferable 

between about 1:0.5 to about 1:1 +/- 0.2 (BCCA or saltrsolvate). Preferred solvates 

25 include water, isopropanol and ethanol. 

In another form the present mventieHdisciosurc provides BCCA as a pharmaceutically 

acceptable salt. Preferred cations for the pharmaceutically acceptable salt can be selected 

from: sodium, potassium, magnesium, calcium, zinc, or a terf-butylamine (or /er/-buty] 

ammonium). More preferred cations are sodium, calcium and fcz-t-butylamine. 
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The present i n vcntiondi scl osure provides substantially pure BCCA as BCCA free acid 

pharmaceutically acceptable salts thereof, BCCA'hydrate, BCCA°solvate (or 

BCCA-hydrate) and the BCCA salt»solvate in crystalline form (individually the 

"referenced BCCA form"). As used herein the term "substantially pure" refers to a 

composition comprising greater than 80% w/w of the referenced BCCA form, preferable 

greater than 95 % w/w of the referenced BCCA form, and yet more preferable, greater 

than 98 % w/w of referenced BCCA form. In a particularly preferred aspeotembodiment 

the present kwefttoKlisdosure provides substantially pure BCCA*hydrate in crystalline 

form. 

In another aspect., there is provided a pharmaceutical composition comprising a 

compound as defined above, and, at least one of a i3harmaceutical.lv acceptable: carrier., 

excipicnt or diluent. 

The present -f-nvcntiondisclosure provides a pharmaceutical composition 

comprising BCCA, or a pharmaceutically acceptable salt thereof, and at least one of a 

pharmaceutically acceptable: carrier, excipient or diluent. In selected forms the 

pharmaceutical 
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composition comprises substantially pure BCCA as BCCA free acid or a 

pharmaceutically acceptable salt thereof, BCCA*solvate BCCA saltesolvate or 

BCCA*hydrate in crystalline form. In a particularly preferred asgeefeembodiment, the 

pharmaceutical composition comprising substantially pure BCCA-hydrate in crystalline 

5 form. 

The present -in venfeeadisclosure also provides a method of treating a patient for 

cardiovascular disease, wherein the method comprises administering an effective amount 

of BCCA to the patient. In preferred forms, the method comprises administering BCCA 

as BCCA®hydrate. In still other forms, the method comprises administering 

10 BCCA»solvate in crystalline form or BCCA'hydrate in crystalline form. 

The present m-v en 1 i o n d i s c 1 o s ure provides for the use of BCCA (as BCCA free acid 

or its pharmaceutically acceptable salt, BCCA salt*solvate, BCCA'hydrate, or 

BCCA'solvate in crystalline form, or BCCA®hydrate in crystalline form) according to the 

present iiweiitioiidisclosure for the manufacture of a medicament for the treatment of 

15 cardiovascular diseases including but not limited to dyslipidemia and atherosclerosis. 

in another aspect, there is provided the use of a compound as defined above for 

the manufacture of a medicament for the treatment of dyslipidemia. 

in another aspect there is provided the use of a compound as defined above for 

the manufacture of a medicament for the treatment of art'hrosclerosis. 

The present kiventiondisclosure provides BCCA (as BCCA free acid; BCCA salt 

"solvate, BCCA*hydrate, or BCCA°solvate in crystalline form according to the present 

invcntiondisclosure) as a medicament. The present mventiondisclosure also provides 

BCCA (as BCCA free acid; or BCCA salt°solvate, BCCA'hydrate, BCCA®solvate in 

crystalline form, in crystalline form according to the present i-Bv-entiendisclosure) for use 

in therapy. 

The present jftveatieftdi solos lire provides BCCA (as BCCA free acid; or 

BCCA®hydrate, BCCA salt*solvate, or BCCA*solvate in crystalline form according to 

the present taveatieftd i scl osure) for use in the treatment of cardiovascular diseases 

including but not limited to dyslipidemia and atherosclerosis. 

The present kivontieadisclosurc also provides a compound having a structure 

illustrated below: 



CF. 

C09R 

wherein R is selected from a C1-4 alkyl, C3-6cycloalkyl. Cj-4 alkyl-Cs-6 cycloalkyl, 

phenyl, and C1-5 alkylphenyl to provide a compound of formula I, or a pharmaceutically 

acceptable salt thereof. Preferred R groups include C]-4 alkyl, C1-4 haloalkyl, C3-6 

cycloalkyl, C1-4 alkyl-C3-6 cycloalkyl, phenyl, and C1-5 alkylphenyl. Particularly 

preferred R groups include methyl, ethyl, phenyl and benzyl. 

In another aspect, there is provided a compound having a structure illustrated 

wherein R. is selected from: Ci-4 alkvU C1-4 haloaikvh C3-6 cycloalkyl 

Ci-4 alkvl-Ci-nCycloaikvl phenyl, or Cj-s alkylnhenvi. 

In another aspect, there is provided a compound having a structure illustrated 

below: 

below: 

CCLR 

II 



The term C1-4 alkyl or C1-5 alkyl as referred to herein includes a straight or 

branched alkyl chain having from 1 to 4 carbon atoms or 1 to 5 carbon atoms, 

respectively. The term haloalkyl refers an alkyl group having the one or more halogens 

attached to one or more carbon atoms. As noted above the alkyl group can be a straight 

5 or branched chain. Preferred halogens are fluorine, chlorine and bromine. Fluorine is 

particularly preferred. 

In still yet another form, the present mventiondisclosure provides a compound which is 

10 or a pharmaceutically acceptable salt thereof. 

The present iiwentiondisclosure provides a method of preparing BCCA. The 

method includes de-esterifying a compound of the formula II below: 

III 
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II 

wherein R is selected from a C1-4 alkyl, C1-4 haloalkyl, C3-6 cycloalkyl, C1-4 alkyl-Cs-6 

cycloalkyl, phenyl, or C1-5 alkylphenyl to provide a compound of formula I, or a 

pharmaceutically acceptable salt thereof to provide BCCA or a pharmaceutically 

acceptable salt thereof. Preferred R groups include C1-4 alkyl, phenyl, and C1-5 

alkylphenyl. Particularly preferred R groups include methyl, ethyl, phenyl and benzyl. 

here is provided a method of preparing irans~4~\ 

bis(trif1uorometh.vl)Dhein-,i Imethvll (2-metfayl-2/:/-tetrazol.-5-yl)ammo~l-2.3A5-

10 tetrahvdro-7.9-dimethvl-l//-l-bcnzazepin-1 -vl1methvl"l-cyclohexanecarbox.vlic acid, or 

pharmaceutically acceptable salt thereof said, method comprising dc-esterifving a 

compound of formula II: 

C°2R 

jh 

15 where R is selected from aCi-d alkyl, C1-4 hai 

Cj_-4 alkyl-Cj-gcycloalkvl, phenyl, or Ci-j alkylphenyl to provide a compound of formula 

L or a pharmaccuticalJy acceptable salt thereof 
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CO2H 

The method can also include deprotecting a protected carboxylic acid substituent 

on the cyclohexyl group. Examples of various acid protecting functionalities, methods of 

5 preparing the protected acids, and methods for deprotecting the acids can be found in 

"Protecting Groups in Organic Synthesis", 3rd Ed. Greene, T.W., Wuts, P.G.M., Eds., 

John Wiley and Sons, New York, 1999. It will be recognized by those skilled in the art 

that in addition to the carboxylic acid and protected carboxylic acid other functional 

groups that can be readily converted to a carboxylic acid can be used in place the 

10 carboxylic acid or protected acid. Such functional groups, preparations, and 

transformations of these groups to carboxylic acids can be found in "Comprehensive 

Organic Transformations: A Guide to Functional Group Preparations" by Larock. R.C, 

Wiley VCH, 1999 and in "March's Advanced Organic Chemistry, Reactions, 

Mechanisms and Structure" Smith, M.B., and March, J., Wiley-Interscience, 6th Ed. 

15 .2007. 

In still yet another form, the present ir, v iT.ti on d i scl osure provides a method as 

described above and further including condensing a compound of the formula III below 
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tetrahydro-7,9-dimethyl-1H-1 -benzazepin-1 -yl]methyl]-cyclohexanecarboxylic acid, 
hydrate, or hydrate in crystalline form, according to any one of claims 1 tof}5. 

7. A composition according to claim 6 comprising rra«s-4-[[(5.S)-5-[[[3,5-

bis(trifluoromethyl)phenyl]methyl] (2-methyl-2//-tetrazol-5-yl)amino]-2,354,5-tetrahydro-

7,9-dimethyl-li^-1-benzazepin-l-yl]methyl]-cyclohexanecarboxylic acid • hydrate in 

crystalline form. 

8. A composition according to claim 6 comprising greater than 80 % trans-4-

[[(55)~5-[[[3,5-bis(trifluoromethyl)phenyl]methyl] (2-methyl-2/f-tetrazol-5-yl)amino]-

2,3,4,5-tetrahydro-7,9-dimethyl- IH-l -benzazepin-1 -yl]methy!]-cyclohexanecarboxyli c acid 

• hydrate in crystalline form. 

9 A compound according to claim 5 comprising: 

/raw-4-[[(51S)-5-[[[3,5-bis(trifluoromethyi)phenyl]methyI] (2-methyI-2i7-tetrazol-5-

yl)amino]-2,3,4,5-tetrahydro-7,9-dimethyl-l#-l-benzazepin-1-yl]methyl]-

cyclohexanecarboxylic acid, or a pharmaceutically acceptable salt thereof; and 

a solvate molecule selected from: water, methanol, ethanol, isopropanol, formic 

acid, or acetic acid. 

10. A compound according to claim 9 wherein the ^raw5-4-[[(55)-5-[[[3,5-

bis(trifluoromethyl)phenyl]methyl] (2-methyl-2/7-tetrazol-5-yl)amino]-2.3,4,5~tetrahydro-

7,9-dimethyl-1/7-1-benzazepin-1-yl]methyl]-cyclohexanecarboxylic acid, or a 

pharmaceutically acceptable salt thereof, and the solvate molecule is in a molar ratio of 

between about 1:0.3 to about 1:1 +/- 0.2 (acid or saltsolvate molecule). 

11. A compound which is ?ra«5-4-[[(55')-5-[[[3,5-

bis(trifluoromethyl)phenyl]methyl] (2-methyl-2//-tetrazol-5-yl)amino]-2,3,4,5-tetrahydro-

7,9-dimethyl-li7-l-benzazepin-l-yl]methyl]-cyclohexanecarboxylic acid 9 hemi-fer?-butyl 

amine salt8 hemi ethanol solvate in crystalline form characterized by an X-ray powder 

diffraction pattern obtained from a CuKa source (1=1.54056 A) which comprises peaks at: 


