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(57) Abstract: The present invention relates to compounds of formula (I) wherein RI and R2 are independently selected from 
C15a1ky1; one of R4 and R5 is a group of formula (IA): R3, R6, 1V, R8, R9, R’° and R" and the other of 

R4 and R5 are as defined 
within, pharmaceutically acceptable sails, solvates, solvates of such sails and prodrugs thereof and there use as deal bile acid transport 
(IBAI) inhibitors for the treatment of hyperlipidaeniia. Processes for their manufacture and pharmaceutical compositions containing 
thern are also described. 
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Substituted benzothiazepines possessing such IBAT inhibitory activity have been described, 

see for instance hypolipidaemic benzothiazepine compounds described in WO 93/16055, WO 

94/18183, WO 94/18184, WO 96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO 

98/38182, WO 99/35135, WO 98/40375 and EP 0 864 582. 

5 The present invention is based on the discovery that certain benzothiazepine 

compounds surprisingly inhibit IBAT and that they posses characteristics that make them 

particularly suitable as medicaments. Such properties are expected to be of value in the 

treatment of disease states associated with hyperlipidaemio conditions. 

10 

15 

Accordingly, the present invention provides a compound of formula (1): 

(I) 

wherein: 

R’ and R2 are independently selected from C16a1ky1; 

one of R4 and R5 is a group of formula (IA): 

R8 R’ o 
R7N3P 

R’° R’ 

(IA) 

R and R6 and the other of R4 and R5 are independently selected from hydrogen, halo, 

nitro, cyano, hydroxy, amino, carboxy, carbarnoyl, mercapto, sulphamoyl, C1alkyl, 

C24alkenyl, C2alkynyl, C14alkoxy, C14alkanoyl, C1alkanoyloxy, N-(CI4a1ky1)amino, 

20 NN-(C1a1kyl)1amino, C14alkanoylamino, N-(CI4a1ky1)carbamoyl, NN-(CI.4alkyl)2carbarnoyl, 

Ci4alkylS(0)a wherein a is 0 to 2, C1a&oxycarbonyl, N-(C1.4aJkyl)sulpbamoyl and 

N,N-(C,4alkyl)7sulphamoyl; wherein R3 and Wand the other of R4 and R5 may be optionally 

substituted on carbon by one or more R’4; 

R7 is carboxy, stilpbo, suiphino, phosphono, P(0)(0R2)(0Rb), P(0)(OH(0Ra), - 

25 P(0)(OH)R) or P(0)(ORa)(Rb), wherein R, Rb, are independently selected from Cl-,alkyl; or 

R7 is a group of formula (IB): 
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The following compounds were synthesised by the procedure of Example 8. 

011,
 

:cco6  
Ex R’ R2 NMR SM 

9 HOS(0)2(CH2)3NH- Br 500 MHz: 0.6-0.8 (m, 6H), 0.9- Meth 

C(0)CH20- 1.6 (m, 8H), 2.0 (brs, 211), 2.9 2 

(bra, 211), 3.2 (m, 211), 3.4 (bra, 

2H), 3.7 (brs, 2H), 4.6 (s, 2ff), 

6.9-7.1 (in, 411), 7.2 (m, 211), 7.4 

(bra, 111), 7.5 (a, 113) 

FT HOS(0)2(CH2)2NH- 300 MHz: 0.6-0.8 (m, 6H), 0.9- Moth 

C(0)CH20- 1.6 (m, 8H), 3.1 (bra, 411), 3.6 1 

(brs, 411), 4.4 (a, 211), 6.8-7.2 

(m, 711), 7.4 (brs, 111), 7.5 (a, 

111) 

iT HOS(0)2(CH2)2NH- Br 0.6-0.8 (in, 611), 0.9-1.6 (m, 8H), Ex 

C(0)CH2NHC(0)- 3.0-3.2 (rn, 4H), 3.6 (brs, 411), 5 

CH20- 4.0 (s, 211), 4.6 (s, 2H), 6.9-7.1 

(m, 411), 7.2 (in, 2H), 7.5 (s, 

1H), 7.8 (bra, 211) 

5 Example 12 

lJ -Dioxo-3-hutvl-3-etiiyL5-phenyl-7-brpmp-8- {N-R-[1 -carboxy2-(,pyrid-3- 

yI)ethyl}carbamoylmethoxy} -2,3 .4,5-tetrahydraJ. .5-benzothiazepine 

1,1 -Dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8- {N-R-{1 -methoxycarbonyl-2-(pyrid-3-

yl)ethyl]carbamoylmethoxy} -2,3,4,5-tetrahydro- 1 ,5-benzothiazepine (Method 8; 85 mg, 0.13 

10 mmol) was dissolved in ethanol (2 ml). NaOH (40 mg in 0.1 ml water) was added to the 

solution and the mixture was stirred at 50°C for 15 
mm. AcOH (0.1 ml) was added. The 
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33 
1IN 

Br Et (400 MHz, CD3CN) 0.73-0.84 (m, 6ff), Meth 

o 
HO 

0.96-1.63 (m, 811), 3.14 (dd, 111), 3.24 36 

(brs, 2, 3.40 (dd, 111), 3.56-3.81 (m, 

2H), 4.66 (ABq, 2H), 4.87-4.94 (m, 

111), 6.99 (t, 111), 7.07 (d, 2ff), 7.17 (s, 

1H), 7.19 (s, 111), 7.29 (t, 2H), 7.41 (s, 

111), 7.73 (brd, NB), 8.36 (brs, 111) 

34 MeS n-13u (400 MHz, CD3OD) 0.75-0.85 (in, Meth 

HO 

6H), 0.97-1,94 (m, 2311), 2.18 (s, 3H), 

3.25 (brs, 211), 3.6-3.9 (m, 211), 4.33 

37 

o (d, 111), 4.67 (ABq, 211), 6.71 (s, 1H), 

6.98 (t, 111), 7.12 (brd, 2H), 7.28 (t, 

2H), 7.41 (s, 111) 

35 MeO n-Bu (400 IvlBz, CD3OD): 8 0.75-0.85 (m, Meth 

L) 

HO
 L )o 

6H), 0.96-1,91 (in, 2311), 3.22 (brs, 

211), 3.6-3.9 (m, 511), 4.33 (d, 111), 

38 

o 4.59 (d, 211), 6.51 (s, 111), 6.98 (t, 1H), 

7.13 (brd, 211), 7.28 (t, 211), 7.52 (s, 

1H) 

’The compound was not purified. 

2 1.9 eq LiOH and no purification. 

7.6 eq of LiOH, added in portions, total reaction time approximately 6 hours. 

5 4 eq LiOH. 

Extracted with 0CM, no further purification. 

8 eq of LiOH, reaction time was 5 days and then extracted with 0CM, no further 

purification. 
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(Method 42) or 1,1 -dioxo-3-butyl-3-ethyl-5-phenyl-7-bromo-8-(1 -carboxyethoxy)-2,3 ,4,5-

tetrabydro-1,5-benzothiazepine (Method 40) by the procedure of Method 5. 

Method 1 112 NME. 
/ 

MJz 

6 ° 
O 

Et 500Mhz: 0.7-0.8 (m, 6H), 1.0-1.7 (m, 

17H), 3.2 (m, 2H), 3.7 (brs, 211), 4.1 (d, 

2H), 4.6 (s, 211), 7.0-7.1 (m, 3H), 7.15 

(s, IIU),7.3(m,2H),7.5 (s, 1H) 

7 EtOO Et 300MHz: 0.7-0.8 (in, 6H), 1-1.7 (m, 

Eto 

1411), 2-2.5 (in, 4H), 3.2 (m, 211), 3.8 

rs, 2H), 4.1 (q, 2I, 4.2 (q, 2H), 4.6 
° (dd, 211), 4.8 (m, 111), 7-7.15 (m, 4H), 

7.3 (m, 211), 7.4 (d, 1H), 7.5 (s, 111) 

8 Et m/z=673.3 

0-1

 

9 

ly 

Et m1z610.2 
0-1 

0 

10 O Et mlz=686.3 
NO 

_ oLcj______ 

11 HO Et m/z=730.1 
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29 /N Br Et mlz 661.6 Meth 

2 

30 ,/N 
-N 

Br Et mlz 675.6 Meth 

o 2 

318 Br Bt inlz 681.7 Meth 

2 

32 Br Et rnJz6S6.7 Meth 

2 

33 2 Br Et nilz 637.6 Meth 

2 

348 Br Et rn/z677.7 Meth 

Pl? ??H 

2 

358 

,-?O;
 

. 
N 
)?,Io? 

Br Et m/z623.6 Meth 

2 
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36 
IHWN 

0 

Br Et n]/z 661.6 Meth 

2 

37 MeS ii-Bu nilz 658.9 Meth 

44 

38 8,10 MeO n-Bu m/z 642.7 Meth 

46 

Reaction time 40 minutes. 

2 Reaction time 1.5 hours. 

Reaction time 2 hours and chromatographed twice. 

5 41.3 eqv amino acid, TBTU 1.3 eqv and eluted first with DCM then DCM:EtOAc 9:1 to 8:2. 

Reaction time 45 minutes and eluted first with DCM then DCM:EtOAc 9:1 to 8:2. 

’Reaction time 1 hour and eluted first with DCM then DCM:EtOAc 9:1 to 8:2. 
7 Reaction time 40 minutes and eluted first with DCM then DCM:EtOAc 9:1 to 8:2. 

Reaction time overnight. 

10 Reaction time overnight and the product was eluted with EtAC:MeOH (saturated with NH3) 

9:1 
10 Amine: Justus Liebigs Ann. Chem.; 523; 1936; 199 

Method 39 

15 1 J -Dioxo-3-hutyl-3-ethyl-5-phenyl-7-brorno-.8-(1 -ethoxycathonylethoxy)-2.3 .45-ttrahydrc 

1 .5-bcnZathLazqpine 

Sodium carbonate (0.30 g, 2.83 mmol), 2-bromopropartoic acid ethyl ester (0.145 g, 

0.796 rnmol) and tetrabutylammonium bromide (0.022g, 0.07 mmol) was added to a solution 

of 1,1 -dioxo-3-butyl-3-etbyl-5-phenyl-7-bromo-8-hydroxy-2,3 ,4,5-tetrahydro- 1,5-

20 benzothiazepine (WO 96116051; 0.300 g, 0.663 mmol) in MeCN (10 ml). The suspension was 

heated under reflux over night. The solvent was evaporated and the crude mixture was 
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What we claim is: 

1. A compound of formula (I): 

-61-61-
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Rph 
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(I) 

wherein: 

R1 and R2 are independently selected from Ca1kyI; 

one of R4 and W is a group of formula (IA): 

R’ R’ 0 

NEçThP  

10 
klO R1’ 

(IA) 

R3 and R6 and the other of R4 and R5 are independently selected from hydrogen,halo, 

nitro, cyano, hydroxy, amino, carboxy, carbamoyl, mercapto, suiphamoyl, C1aiky1, 

C24alkenyl, C2alkynyl, Ca3koxy, C1alkanoyl, C1allcanoyloxy, N-(C,a1ky1)amino, 

15 NN-(CI4a1ky1)2amino, C1a1kanoylamino, N-(C1allcyl)carbamoyl, 2\N-.(C1alkyl)2carbamoyl, 

C14a1kylS(0) wherein a is 0 to 2, C4alkoxycarbonyl, N-(C1a1kyl)sulphamoyl and 

N,N-(CIalkyl)2su1pharnoyl; wherein R3 and Wand the other of R4 and R5 may be optionally 

substituted on carbon by one or more 

R7 is carboxy, suipho, suiphino, phosphono, P(0)(0Ra)(0R), P(0)(OH)(0Rz), 

20 P(0)(OH)(R) or P(0)(ORa)(Rb), wherein Wand R are independently selected from C1a1kyl; 

or R7 is a group of formula (IB): 

R12 0 

lt? 
Jt 
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Its and R9 are independently hydrogen, C1alkyl or a saturated cyclic gro4, or R8 and 

R9 together form C26alkylene; wherein It8 and It9 or R8 and R9 together may be independently 

optionally substituted on carbon by one or more substituents selected from It15; and wherein if 

said saturated cyclic group contains an -NH- moiety, that nitrogen may be optionally 

5 substituted by one or more It20; 

R’° is hydrogen or C14a1ky1; wherein R’° is optionally substituted on carbon by one or 

more substituents selected from It24; 

R1’ is hydrogen, C14alkyl, carbocyclyl or heterocyclyl; wherein R" is optionally 

Is substituted on carbon by one or more substituents selected from R16; and wherein if said 

10 heterocyclyl contains an -NH- moiety, that nitrogen maybe optionally substituted by one or 

more 

is hydrogen or C1.aikyl, carbocyclyl or heterocyclyl; wherein R12 is optionally 

substituted on carbon by one or more substituents selected from It17; and wherein if said 

heterocyclyl contains an -NH- moiety, that nitrogen may be optionally substituted by one or 

15 more R22; 

R’3 is carboxy, suipho, suiphino, phosphono, P(0)(OR)(ORd), -P(0)(OH)(OW), 
P(0)(OH)(Rc) or P(0)(ORc)(Rd) wherein RC and Rd are independently selected from 

C1..6alkyl; 

� m is 1-3; wherein the values of It8 and R9 may be the same or different; 

20 ii is 1-3; wherein the values of R1’ may be the same or different; 

p is 1-3; wherein the values of R’2 may be the same or different; 

R14 and R16 are independently selected from halo, nitro, cyano, hydroxy, amino, 

carboxy, carbamoyl, mercapto, suiphamoyl, C1alky1, C24alkenyl, 2a1kynyl, C14alkoxy, 

C14alkanoyl, C14alkanoyloxy, N-(C1alky1)amino, NN-(CIalkyl)2axnino, C1alkanoylamino, 

25 N-(Cl4a11cy1)carbamoyl, lVN-(CI4a&yl)2carbamoy1, CjallcylS(0) wherein a is 0 to 2, 

C14alkoxycarbony1, N-(C2alkyl)sulphamoyl and NN-(Calkyl)2suiphamoyl; wherein R14 and 

R’6 may be independently optionally substituted on carbon by one or more R18; 

R15 and R17 are independently selected from halo, nitro, cyano, hydroxy, amino, 

carboxy, carbanioyl, mercapto, suiphamoyl, C1alkyl, C2a1kenyl, C2a1kynyl, C1alkoxy, 

30 C14alkanoyl, C1alkanoyloxy, N-(CI4a1ky1)axnino, NN-(C14alkyl)2amino, C14alkanoylamino, 

N-(C1alkyl)carbamoy1, NN-(C,4alkyl)2carbamoyl, C1alky1S(0) wherein a is 0 to 2, 

C1a1koxycarbonyl, N-(C,alkyl)sulpbamoyl and N,N-(C14alky1)2sulphamoyl, carbocyclyl, 
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heterocyclyl, suipho, suiphino, amidino, phosphono, -P(0)(OR(OR), -P(0)(OH)(OR, 

P(0)(OH)(Rc) or -P(0)(OR’)(R), wherein R and Rt are independently selected from 

C1a1kyl; wherein R’5 and R’7 may be independently optionally substituted on carbon by one 

or more R’9; and wherein if said heterocyclyl contains an -NH- moiety, that nitrogen may be 

5 optionally substituted by one or more R23; 

R181 
19 and W are independently selected from halo, hydroxy, cyano, carbamoyl, 

ureido, amino, nitro, carboxy, carbamoyl, mereapto, suiphamoyl, trifluoromethyl, 

trifluoromethoxy, methyl, ethyl, methoxy, ethoxy, vinyl, allyl, ethynyl, niethoxycarbonyl, 

formyl, acetyl, formamido, acetylamino, acetoxy, methylamino, dimethylaniino, 

10 N-methylcarbamoyl, N,N-dimethylcarbamoyl, methylthio, methylsuiphinyl, mesyl, 

N-rnethylsulphamoyl and NN-dimethylsulphanaoyl; 

1t2° R2, R22, R2 and R are independently C,.4alkyl, C1a&anoyl, C14alkylsulphonyl, 

suiphamoyl, N-(CI4a1ky1)su1phamoyl, NN-(CIalky1)2sulphamoyl, C1alkoxycarbonyl, 

carbamoyl, N-(C4alky1)carbamoyl, NN-(C1alky))2carbamoyl, benzyl, phenethyl, benzoyl, 

15 phenylsuiphonyl and phenyl; 

RZ4 is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl, 

mereapto, suiphamoyl, C1a1kyl, alkenyl, 4aJkynyl, C1allcoxy, C1a&anoyl, 

C14alkanoyloxy, N-(C14a1ky1)amino, NN-(C1alky1)2amino, C1a&anoylamino, 

N-(CI4alkyl)carbarnoyl, NN-(C14a&yl)2carbamoy1, C14a1kylS(0) wherein a is 0 to 2, 

20 C14alkoxycarbonyl, N-(C,4aIkyl)sulphamoyl and NN-(CI4a1ky1)2sulphamoyl, carbocyclyl, 

heterocyclyl; wherein R24 may be independently optionally substituted on carbon by one or 

more R25; and wherein if said heterocyclyl contains an -NH- moiety, that nitrogen may be 

25 

optionally substituted by one or more R26; 

or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

2. A compound of formula (I) according to claim 1 wherein R and R2 are independently 

selected from ethyl or butyl or a pharmaceutically acceptable salt, solvate, solvate of such a 

salt or a prodrug thereof. 

30 3. A compound of formula (I) according to either of claims 1 or 2 wherein R3 is 

hydrogen or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 

thereof. 



WO 01/66533 PCT1GBO1I00909 

64-

4. A compound of formula (I) according to any one of claims 1 to 3 wherein R5 is a 

group of formula (TA) and R4 is bromo, methoxy or metbylthio or a pharmaceutically 

acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

5 5. A compound of formula (I) according to any one of claims I to 4 wherein R5 is N-

(carboxymethyl)carbamoylmethoxy, N-(2-sulphoethyl)carbarnoylmethoxy, N-(l 3 - 

dicarboxypropyl)carbamoylmethoxy, N-(3-sulphopropyl)carbarnoyhnethoxy, N-[N(2-

sulphoethyl)carbamoylmetbyl]carbamoyhnethoxy, N-El -carboxy-2-(4-

� 
hydroxyphenyl)ethyljcarbamoylmethoxy, N-(l -carboxy-2-phenylethyl)carbamoylmethoxy, N-

10 (1 -carboxy-3-methylbutyl)carbamoylmethoxy, N(l -carboxy-2-indol-3-

ylethyl)carbanioylmethoxy, N-(1 -carboxy-2-pyrId-3-ylethyl)carbamoylmethoxy, N-

(carboxymethyl)-N-(berizyl)carbamoylmethoxy, N-(1 -carboxyethyl)carbarnoylmethoxy, 1 -[N-

(carboxymethyl)carbamoyl]etboxy, N-(1 -carboxy-2-hydroxyethyl)carbamoylmethoxy, N-( 1-

carboxycycloprop-1 -yl)carbamoylmethoxy, N-(1 -carboxy- 1 -methylethyl)carbamoylmethoxy, 

15 N-(1 -carboxy-2-cyciohexylethyl)carbamoylmethoxy, N-(1 -carboxy-2-

methylpropyl)carbamoylmethoxy, N-(l-carboxy-2-imidazol-4-ylethyl)carbamoylmethoxy, N-

[1 -carboxy-2-(1 -methyliniidazol-4-yl)ethyl]carbamoylmetboxy, N-(1 -carboxy-2-t-

butoxypropyl)earbamoylmethoxy, N-(1 -carboxy-3-methylthiopropyl)oarbamoylrnethoxy, N-

� (1 -carboxy-2-methylbutyl)carbarnoylmethoxy, N-(l -carboxy-2-

20 imethylpropyl)carbatnoylmethoxy, N-(1 -carboxy- I -methyl-2-indol-3-

ylethyl)carbarnoylrnethoxy, N-(1 -carboxy-2-bydroxypropyl)earbamoylmethoxy and N-(l - 

carboxy-1-cyclohexylmethyl)carbamoylmethoxy and R4 is bromo, methoxy or nietbylthio or a 

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

25 6. A compound of formula (I) according to any one of claims 1 to 5 wherein R is 

hydrogen or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 

thereof. 

7. A process for preparing a compound of the formula (1) which comprises of:-

30 Process i 

oxidising abenzothiazepine of formula (II): 
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R’3 Ph 

(II); 

Process 2: 

reacting an alcohol of formula (lila) or (flub): 

R6 0 

HO 
R’ 

R:jC Nj<R 

5 R3 Pb 

(lila) 

with a compound of formula (IV): 

10 wherein Lisa  displaceable group; 

Process 3i 

reacting an acid of formula (Va) or (Yb): 

5 

R3 Ph 

(JJTb) 

HOfO 

0 

R11 

H0 

I / 
R R 3 Ph 0 

15 (Va) 

or an activated derivative thereof; with an amine of formula (VI): 

PCT/G1301/00909 

R1 

R2 

1t6 0 

R3 Ph 

(Yb) 
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R’ 

66-R8

 R9 
7 

Ri JmNfl 
10 

Process 4): 

for compounds of formula (I) wherein R7 is a group of formula (18); reacting an acid of 

5 formula (VITa) or (Vllb): 

R8R90 R6 0 R6 0 

SHO 

Tn n 
0 RI R10

 

3 Yk 
RPh RR0 R3 ph 

(VIla) (VIIb) 

or an activated derivative thereof; with an amine of formula (IX): 

R’2 

lf? 

10 (V1); 

and thereafter if necessary or desirable: 

Si) converting a compound of the formula (I) into another compound of the formula (I); 

ii) removing any protecting groups; 

iii) forming a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug. 

15 

8. A compound of the formula (I), or a pharmaceutically acceptable salt, solvate, solvate 

of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 6 for use as a 

medicament. 

20 9. A compound of formula (1), or a pharmaceutically acceptable salt, solvate, solvate of 

such a salt or a prodrug thereof, as claimed in any one of claims 1 to 6 for use in a method of 

prophylactic or therapeutic treatment of a warm-blooded animal, such as man. 
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10. The use of a compound of the formula (I), or a pharmaceutically acceptable salt, 

solvate, solvate of such a salt or a prodrug thereof, as claimed in any one of claims ito 6 in 

the manufacture of a medicament for use in the production of an MAT inhibitory effect in a 

warm-blooded animal, such as man. 

11. A method for producing an ifiAT inhibitory effect in a warm-blooded animal, such as 

man, in need of such treatment which comprises administering to said animal an effective 

amount of a compound of formula (I), or a pharmaceutically acceptable salt, solvate, solvate 

of such a salt or a prodrug thereof, as claimed in any one of claims 1 to 6. 

10 

15 

12. A pharmaceutical composition which comprises a compound of formula (1), or a 

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as 

claimed in any one of claims 1 to 6, in association with a pharmaceutically-acceptable diluent 

or carrier. 

13. A pharmaceutical composition which comprises a compound of formula (I), or a 

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as 

claimed in any one of claims 1 to 6, and an HMG Co-A reductase inhibitor, or a 

phannaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 

20 association with a pharmaceutically acceptable diluent or carrier. 

14. A pharmaceutical composition which comprises a compound of formula (1), or a 

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as 

claimed in any one of claims 1 to 6, and a bile acid binder, in association with a 

25 pharmaceutically acceptable diluent or carrier. 

15. A pharmaceutical composition which comprises a compound of formula (1), or a 

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as 

claimed in any one of claims 1 to 6, and an HMG Co-A reductase inhibitor, or a 

30 pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, and a bile 

acid binder in association with a pharmaceutically acceptable diluent or carrier. 
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16. A compound of formula (Va), (Vb), (V]ia) or (VIIb) or a pharmaceutically acceptable 

salt, solvate, solvate of such a salt or a prodrug thereof-

0 0 
o.// 

Ho"-t?n 
0 S 

)<R 

It3 

(Va) 

. a6 

O,’RII
 R’

 

I I 
0 R3 

5 Ph 

(Vb) 

R8R90 0 

H0 
V Ayn 

0 os// 
)-f tni R 

0 R1° 11 - R2 

(Vila) 

R6 0 

0 a’0 
5 

iIIz O H0 N 1 
I

R3 
/ 

Ph 

10 (VIXb) 

IT A compound of the fomiula (Va), (Vb), (Vfla) or (VIib), or a pharmaceutically 

acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as claimed in claim 19 for 

use as a medicament, 

15 
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18. A compound of formula (Va), (Yb), (VEIn) or (VlIb), or a pharmaceutically 

acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as claimed in claim 19 for 

use in a method of prophylactic or therapeutic treatment of a warm-blooded animal, such as 

man. 

19. The use of a compound of the formula (Va), (Yb), (Vfla) or (Mb), or a 

pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as 

claimed in claim 19 in the manufacture of a medicament for use in the production of an 1BAT 

inhibitory effect in a warm-blooded animal, such as man. 

10 

15 

20. A method for producing an II3AT inhibitory effect in a warm-blooded animal, such as 

man, in need of such treatment which comprises administering to said animal an effective 

amount of a compound of formula (Va), (Yb), (Vim) or (Mb), or a pharmaceutically 

acceptable salt, solvate, solvate of such a salt or a prodrug thereof, as claimed in claim 19. 

21. A pharmaceutical composition which comprises a compound of formula (Va), (Yb), 

(Vim) or (ViIb), or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 

prodrug thereof, as claimed in claim 19 in association with a pharmaceutically-acceptable 

diluent or carrier, 
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Coma resultado del examen de fonda, realizado con fundamento en el articulo 45 de la Decision 
486 de la ComisiOn de la Cornunidad Andina, se le comunica: 

1. Documentos estudiados 

1 .1. Descrii,ciôn  Folios: 33 a 77 

1.2. Reivindicaciones: Folios 78 a 88 

1.3. Prioridad: 

2. Objeto de la invención 

Fecha: 14/06/2002, pals: GB, nimero: 0213669.5 

� Titulo de la solicitud: DERIVADOS DE PEPTIDOS QUE COMPRENDE EL 
GRUPO TIAZEPINA PARA EL TRATAMIENTO DE AFECCIONES 
HIPERLIPIDEMICAS. Nümero de folio: I 

El objeto de la presente solicitud de patente de invención consiste en 
derivados de benzotiazepina que poseen actividad inhibidora de transporte de 
Æcido biliar en el ileon (IBAT) por 10 tanto utiles en el tratamiento de estados 
patológicos asociados con afecciones hiperlipidØmicas, tambiØn consiste en 
procesos para la manufactura de dichos derivados, composiciones farmacØuticas 
y su uso en Ia manufactura de medicamentos para inhibir IBAT. 
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Reivindicaciones I - 6, 8: Un compuesto de fórmula (I) 

0 

2 

(I) 

Reivindicación 7: Un compuesto de formula (I’) 

Ho 

Reivindicaciôn 9: Un proceso para preparar un compuesto de fOrmula (I) 

I. Oxidar una benzodiazepina de fOrmula (II). 

Rly 
N 

2 

1/4 



S 

II. Reaccionar un compuesto (III) con uno (IV) 
(-o 

’..\ I, 

2 

Ok 

+ 

R4 0 

(III) (IV) 
III. Reaccionar un Æcido (V) con una amina (VI) 

ID 3 

Li 

R3 

HO O)a RI 

MeS,)<a R’?, INH2
 

i 0 

(V) (VI); 
IV. Reaccionar un Æcido (VII) con una amina (VIII) 

R3 

HO LO RI 

O\ / 

lely :?K 2 R 4 
:a 

 H 
MeSNR 

+ 

0 

(VIII) 

(VII) 
V. Para compuestos de formula (I) hacer reaccionar un compuesto de 

fOrmula (I) con una amina (IX), 

le’  

:I:X 

 R4 0 
MeS N 

R 

:?R

 

(I) 

HOC(0)CH(R6)NH2 
2 + 

(IX) 



0, 

n 

1$ 
VI. Desproteger un compuesto (X) 0 Ufl compuesto (XI) en donde pg es un 

grupo protector Æcido 
R 

HLO\ 
PgO  0)<R

 
R 4 

MeS N 

6 
(X) 

+ 

(Xl) 

VII. Reaccionar un compuesto (XII) y despuØs si es necesario convertir un 
compuesto (I) en otro (I), retirar grupos protectores, formar una sat, 
solvato o profÆrmaco. 

(Xli) 

Reivindcaciones 10-11: Un compuesto de formula (I) para uso como 
medicamento o para uso en un mØtodo de tratamiento. 

ReivindicaciOn 12: Uso de un compuesto (I) en la manufactura de un 
medicamento. 

Reivindicación 13: MØtodo do tratamiento. 

Reiviridicaciones 14- 21: Una composición que comprende un compuesto (I) 
que puede ir en asociaciôn con un inhibidor de HMG Co A reductasa 
(atorvastatina o rosuvastatina) y/o un secuestrante Æcido biliar o un agonista 
PPAR alfa y/o gamma (Æcido (S)- 2-etoxi-3-[4-(2-{4- meta no sulfonil oxifenil} 
etoxi) fenU] propanoico mÆs un diluyente o vehiculo. 

El problema planteado en esta solicitud es la necesidad de compuestos 
ütiles para et tratamiento de estados patológicos asociados con afecciones 
hiperlipidemicas. 

Para solucionar este problema tØcnico la solicitud en estudio proporciona 
corn puestos derivados de benzotiazepinas que inhiben sorprendentemente 
IBAT. 

ClasificaciOn Iriternacional de Patentes (IPC.): A61  38/05, A61  3/06, A61   
9/10 
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3. De la solicitud de Patente 

3.1. DescripciOn (artIculo 28 D. 486) 
� La descripciôn no explica claramente porquØ  la solicitud tiene efectos 

"sorprendentes" con respecto at estado de la, tØcnica. 
� No se presentan tabtas de resuttados que evidencien las ventajas o et 

satto tecnotogico de la solicitud con respecto at estado de la tØcnica. 

3.2. Reivindicaciones (artIculo 30 D 486) 

Una vez revisado et capitulo reivindicatorio esta dependencia encuentra: 

� El solicitante no es claro cuando incluye en sus reivindicaciones los 
compuestos: "profÆrmaco" o "sal"o "solvato". Al realizar la lectura del 
capItulo reivindicatorio, Se encuentra que las frases resultan imprecisas, 
dado que estos tØrminos no especifican con exactitud et(los) compuesto(s) 
a los cuales se refiere con dichos tØrminos por to tanto no se aceptan tat 
como aparecen. 

� Reivindicaciôn 8: Se requiere at solicitante presentar las estructuras para 
losdiferentes compuestos en las posibitidades que se desean proteger. 

� Reivindicaciones 10 - 11: Se reivindican de fórrnuta (I) por su posterior uso 
por to cuat no pueden aceptarse ya que un compuesto se caracteriza 
ünicamerite por su formula estructural 0 por SU nomenctatura quimica 
IUPAC. 

 �

Reivindicaciones 14 -21: composición que puede ser aceptabte en la 
medida en que las molØcutas sean nuevas. 

El objeto de la solicitud no es claro e incumpte asI mismo con el requisito de 
concisiOn, dadas las observaciones esbozadas en los numerates precedentes. 
En este sentido se requiere at interesado para que realice las modificaciones 
correspond ientes a fin de subsanar las no conformidades encontradas por este 
Despacho. 

4. ExcepciÆn a la patentabitidad (artIcuto 20 D486 literal a)-d) 

� ReivindicaciOn 13: Se refiere a un mØtodo de tratamiento por to tanto no se 
acepta segCin la legislaciOn vigente. 

5. Reivindicaciones retativas a un uso o a un segundo uso (artIculos 14 y 21 D 
486) 

ReivindicaciOn 12: Se refiere a usos de compuestos para la manufactura de 
med icamentos por to tanto no se aceptan segtin la legislación vigente. 

6. DeterminaciOn del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar et Estado de la TØcnica 
es: 

Fecha de presentaciôn de Is solicitud prioritaria 14/06/2002 
Teniendo en cuenta la fecha indicada se realizó  la bAsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrÆndose los 
siguientes documentos mÆs relevantes: 
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No Documento Titulo 
Fechade

 
- - pubIicacion 

I ,5-BENZOTHIAZEPINE$ AND 
D1 WO 01/66533 THEIR USE AS 13/09/2001 

______________ HYPOLIPIDAEMICS  

7. AnÆlisis de patentabilidad (artIculo 14 D486) 

7.1. Novedad (articulo 16 D486) 

Reivindicaciones 1 - 8: Un compuesto de formula (I) y (l) 
Revindicación 9: Un proceso para preparar un compuesto de formula (I) 
Reivindcaciones 10-11:  Un compuesto de fOrmula (I). 
Reivindicaciones 14- 21: composiciones que comprenden varias posibilidades de 
combinar el compuesto. 

D1 ensena (ver folios 117 - 118) compuestos de formula (I) y su uso como 
inhibidores del transporte de Æcido biliar ileal (IBAT) para el tratamiento de 
hiperlipidernia las cuales poseen caracteristicas que sorprendentemente inhiben 
BAT y las hacen partcuiarmente ütiles como med icamentos. Procesos para su 
manufactura y las composiciones farmacØuticas que los contienen. 

Asi las cosas la formula I y el proceso reivindicados se superponen con la formula 
I y el proceso reivindicado en el documento D1, por lo tanto no son novedosos, 
pues ya se conocian en el estado de la tØcnica. 

� Los elemeritos caracteristicos de las fOrmulas (I) y (I’) y del proceso 
reivindicado, habian sido divulgados previarnente en el Estado de la TØcnica 
(ver D1 folios 124-132), segUn la tabla siguiente: 

SOLICITUD ANTERIORDAD (D1) comparación 

0 
0,1110 

o 

R5 S 

(I) 

6  R Ph  

R1 alquilo aiquilo Equivalente 

alqu lo Equivalente 
R3 H   H nte ________ 

mercapto, sulfamoil, 
R4 MetilS (0)adonde a=0-2 alquilS(0)2donde a=0-2, N-alquil Equivalente 

sulfamoil --..--.- ---------.-.-. 

R5 

R R 0 

R1 Equivalente Nf 
H 

R° 

____ H ____ R6 __ _H _____qyyjte 



CARACTERISTICAS REIVINDICADAS Di 

Oxidar una benzodiazepina de formula (H) Si 
Folio 127 

Reaccionar un alcohol (Ill) con un compuesto (IV) Si 
Folio 128 

Reaccionar un Æcido (V) con una amina (VI) Si 
Folio 128 

Reaccionar un Æcido (VII) con una arnina (VIII) Si 
Folio 128 

Para compuestosdeformula(I)hacerreaccionarun compuesto de Si 
laI) con una amina(jX) Folio 129 - 

Desproteger un compuesto (X) 0 un compuesto (XI) Si 
Folio 129 

Reaccionar un compuesto (XII)ydespuØs si es riecesarioconvertir un 
compuesto (I) en otro (I), retirar grupos protectores, formar una sal, Si 

solvato o profÆrmaco   Folio 129   

De manera que el objeto de esta soUcftud, tal como aparece en las 
reivindicaciones 1 - 11 no son nuevas por to tanto las composiciones 
derivadas de tal compuesto 14-21 tampoco son nuevas. 

8 ConclusiOn: 

Los requisitos de patentabilidad de la presente solicitud se encuentran 
afectados as: 

N° Documento N 
Reivindicacuones 

Requisito que afecta afectadas  

WO 01/66533 1-11,14-21 NOVEDAD 

En cumplimiento del artIculo 45 de la Decision 486 de la ComisiÆn de la 
Comunidad Andina, se le indica que debe dar respuesta dentro del tØrmino de 
60 dIas contados a partir de la fecha de notificación de  la presente 
comunicaciOn. En caso de no dar respuesta al presente requerimiento, o si a 
pesar de la respuesta subsistieran los impedimentos para la concesiôn, se 
denegarÆ la patente. 
Notifiquese elpresnte ofiib co,forme a lo dispuesto en el numeral 5.2, literal 
e), del capItulo qu/to,d1tItulo primero de la Circular Unica No 10 de 2001. 

ALIX CARMENA CESPEDES DE VERGEL 
Jefe de Divisin de Nuevas Creaciones 

El anterio1 requerimiento fue notificado por fijación en lista, de fecha 

CONCEPTO TECNICO 
No. 1688 

EXAMINADOR TECNICO 
Codigo No. 202087 


