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prising N and in which Nmay be substituted by C(lalkyl. 
More preferably, R3 is 2.(diethylamino)ethyl. 

[0045] Representative examples of R4 include phenyl, 
pyridine and pyrimidine. Preferably, R4 is phenyl. 

[0046] Representative examples of R5 include phenyl or 
thienyl, optionally substituted by halogen or trifluoromethyl, 
preferably at the 4-position. Preferably, R5 is phenyl substi-
tuted by trifluoromethyl, preferably at the 4-position. 

[0047] Preferably, R4 and R together form a 4-(phe-
nyl)phenyl, 2-(phenyl)pyrimidinyl or a 2-(phenyl)pyridinyl 
substituent in which the remote phenyl ring maybe option-
ally substituted by halogen or trifluoromethyl, preferably at 
the 4-position. More preferably, R4 and R3 together form a 
4-(4-trifluoromethylpheflyl)pheflyl moiety. 

[0048] It will be appreciated that within the compounds of 
formula (I) there is a sub-group of compounds which has the 
formula (IA): 

(IA) 

[0049] in which: 

[0050] R, Rb, Rc, n, R2, R3, R4, R5, and X are as 
hereinbefore defined; and 

[00511 a further sub-group of compounds which has the 
formula (IB): 

([B) 

[0052] in which: 

[0053] R, R", R2, R3, R4, R5, and X are as hereinbefore 
defined, in particular: 

[0054] R a and Rb together with the pyrirnidine ring 
carbon atoms to which they are attached form 

a 

fused 
5-membered carbocydic ring; 

[0055] RCHX is 4-Iluorobenzylthio; 
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[0056] R3 is C(14)alkyl substituted by NR8R; or 

[0057] R3 is Het-C()alkyl in which Het is a 5- to 7-
membered heterocyclyl ring containing N and in which 
N may be substituted by C(3)alkyl.; 

[0058] R4 and R5 form a 4-(4-trifluoromethylphe-
nyl)phenyl moiety; 

[0059] 0 and R9 which may be the same or different is 
each selected from hydrogen, or C(1)alkyl), and 

[0060] Xis S. 

[0061] Pharmaceutically acceptable in vivo hydrolysable 
ester groups for R12 include those which break down readily 
in the human body to leave the parent acid or its salt. 
Pharmaceutically acceptable in vivo hydrolysable ester 
groups are well known in the art and examples of such for 
use in R12 are described in WO 00/68208 (SmithKline 
Beecham). 

[0062] It will be appreciated that when RC is C(13)alkyl, 
the carbon to which it is attached will be a chiral centre so 
that diastereoisomers may be formed. In the absence of 
further chiral centres, these will be enantiomers. The present 
invention covers all such diastereosiomers and enantiomers, 
including mixtures thereof. 

[0063] It will be appreciated that in some instances, com-
pounds of the present invention may include a basic function 
such as an amino group as a substituent. Such basic func-
tions may be used to form acid addition salts, in particular 
pharmaceutically acceptable salts. Pharmaceutically accept-
able salts include those described by Berge, Bighley, and 
Monkhouse,J. Pharm Sci., 1977, 66, 1-19. Such salts may 
be formed from inorganic and organic acids. Representative 
examples thereof include maleic, fumaric, benzoic, ascorbic, 
pamoic, succinic, bismethylenesalicylic, rnethanesulfonic, 
ethanedisulfonic, acetic, propionic, tartaric, salicylic, citric, 
gluconic, aspartic, stearic, palmitic, itaconic, glycolic, 
p-aminobenzoic, glutamic, taurocholic, benzenesulfonic, 
p-toluencsulfonic, hydrochloric, hydrobromic, sulfuric, 
cyclohexylsulfamic, phosphoric and nitric acids. 

[0064] It will be appreciated that in some instances, com-
pounds of the present invention may include a carboxy 
group as a substituent. Such carboxy groups may be used to 
form salts, in particular pharmaceutically acceptable salts. 
Pharmaceutically acceptable salts include those described 
by Berge, Bighley, and Monkhouse, J. Pharm. Sc., 1977, 
66, 1-19. Preferred salts include alkali metal salts such as the 
sodium and potassium salts. 

[0065] When used herein, the term alkyl" and similar 
terms such as "alkoxy" includes all straight chain and 
branched isomers. Representative examples thereof include 
methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-
butyl, t-butyl, n-pentyl and n-hexyl. 

[0066] When used herein, the term "aryl" refers to, unless 
otherwise defined, a mono- or bicycle aromatic ring system 
containing up to 10 carbon atoms in the ring system, for 
instance phenyl or naphthyl. 

[0067] When used herein, the term "heteroaryl" refers to 
a mono- or bicycle heteroaromatic ring system comprising 
up to four, preferably 1 or 2, heteroatoms each selected from 
oxygen, nitrogen and sulphur. Each ring may have from 4  t 
7, preferably 5 or 6, ring atoms. A bicyclic heteroaromatic 
ring system may include a carbocycic ring. 
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present invention include the PPARgamma activators, for 
instance G1262570 (Glaxo Welcome) and the glitazone 
class of compounds such as rosiglitazone (Avandia, Smith-
Kline Beecham), troglitazone and pioglitazone. 

[0088] Preferred indications include primary and second-
ary prevention of acute coronary events, for instance those 
caused by atherosclerosis, including peripheral vascular 
atherosclerosis and cerebrovascalar atherosclerosis; adjunc-
tive therapy in prevention of restenosis, and delaying the 
progression of diabetic/hypertensive renal insufficiency. 

[0089] In therapeutic use, the compounds of the present 
invention are usually administered in a standard pharma-
ceutical composition. The present invention therefore pro-
vides, in a further aspect, a pharmaceutical composition 
comprising a compound of formula (I) and a pharmaceuti-
cally acceptable carrier. 

[0090] Suitable pharmaceutical compositions include 
those which are adapted for oral or parenteral administration 
or as a suppository. Compounds of formula (I) which are 
active when given orally can be formulated as liquids, for 
example syrups, suspensions or emulsions, tablets, capsules 
and lozenges. A liquid formulation will generally consist of 
a suspension or solution of the compound or pharmaceuti-
cally acceptable salt in a suitable liquid carrier(s) for 
example, ethanol, glycerine, non-aqueous solvent, for 
example polyethylene glycol, oils, or water with a suspend-
ing agent, preservative, flavouring or colouring agent. A 
composition in the form of a tablet can be prepared using 
any suitable pharmaceutical carrier(s) routinely used for 
preparing solid formulations. Examples of such carriers 
include magnesium stearate, starch, lactose, sucrose and 
cellulose. A composition in the form of a capsule can be 
prepared using routine encapsulation procedures. For 
example, pellets containing the active ingredient can be 
prepared using standard carriers and then filled into a hard 
gelatin capsule; alternatively, a dispersion or suspension can 
be prepared using any suitable pharmaceutical carrier(s), for 
example .aqueous gums, celluloses, silicates or oils and the 
dispersion or suspension then filled into a soft gelatin 
capsule. Typical parenteral compositions consist of a solu-
tion or suspension of the compound of formula (I) in a sterile 
aqueous carrier or parenterally acceptable oil, for example 
polyethylene glycol, polyvinyl pyrrolidone, lecithin, arachis 
oil or sesame oil. Alternatively, the solution can be lyophi-
lised and then reconstituted with 

a suitable solvent just prior 
to administration. A typical suppository formulation com-
prises a compound of formula (I) which is active when 
administered in this way, with a binding and/or lubricating 
agent such as polymeric glycols, gelatins or cocoa butter or 
other low melting vegetable or synthetic waxes or fats. 

[0091] Preferably the composition is in unit dose form 
such as a tablet or capsule. Each dosage unit for oral 
administration contains preferably from ito 500 mg (and for 
parenteral administration contains preferably from 0.1 to 25 
mg) of a compound of the formula (I). The daily dosage 
regimen for an adult patient may be, for example, an oral 
dose of between 1 mg and 1000 mg, preferably between 1 
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mg and 500 mg, or an intravenous, subcutaneous, or intra-
muscular dose of between 0.1 mg and 100 mug, preferably 
between 0.1 mg and 25 mg, of the compound of the formula 
(I), the compound being administered 1 to 4 times per day. 
Suitably the compounds will be administered for a period of 
continuous therapy, for example for a week or more. 

[0092] A compound of formula (I) may be prepared by 
reacting a compound of formula (II): 

(U) 

[0093] in which X, n, R, R’ and R2 are as hereinbefore 
defined, with a compound of formula (Ill): 

R’ZR4�YRJHR3 (It!) 

[0094] in which Rc, R3, R4, R5, Y and Z are as hereinbe-
fore defined; under amide forming conditions. 
[0095] Amide forming conditions are well known in the 
art, see for instance Comprehensive Organic Synthesis 6, 
32-399, and include reacting the acid compound of formula 
(II) and the amine compound of formula (III) in an inert 
solvent such as dichloromethane, at ambient temperature, in 
the presence of a coupling agent. Preferred coupling agents 
include those developed for use in peptide chemistry, such 
as 143-dimethylaminopropyl)-3-ethylcarbodiimide hydro-
chloride ("EDC"), preferably in the presence of an additive 
such as 1-hydroxybenzotriazole, or O-(7-azabenzotriazol-1-
y1)-N,N,N’,N’-tetraznethy1uronium hexafluorophosphate 
("HATU"), preferably in the presence of di-isopropylethy-
lamine. 

[0096] Compounds of formula (I) may also be prepared by 
a number of other processes, for instance: 

[0097] (a) reacting a compound of formula (IV): 

[0098] in which X, R, R’ and R2 are as hereinbefore 
defined, 

[0099] with a compound of formula (V): 
R5Z_R4__YR0NR3_CO_(CH,),_1’1 (V) 

[0100] in which n, R3, R4, R5, R°, Y and Z are as 
hereinbefore defined, and L1 is a leaving group such as 
halogen, for instance bromo iodo, or triflate; 
[0101] in the presence of a base such as a secondary or 
tertiary amine, for instance di-isopropylethylamine, in an 
inert solvent such as dichioromethane; 
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K3 is hydrogen, CS)alkyl which may be unsubstituted or 
substituted by 1, 2 or 3 substituents selected from the 
group consisting of hydroxy, halogen, OR6, COR4, 
carboxy, COOR6, CONR8R, NR5R9, NR8CO10, 
mono- or di(hydroxyC(lalkyl)amino and N-hy-
droxyC(1.6)allcyl-N-C(1a1kylamino; or 

R3 Is Het-C(04)a1kyl in which Het is a 5- to 7- membered 
heterocyclyl ring comprising N and optionally 0 or S. 
bonded through a carbon ring atom and in which N is 
unsubstituted or substituted by COR6, COOR6, 
CONR3R9; or C(alkyl unsubstituted or substituted 
by 1, 2 or 3 substituents selected from the group 
consisting of hydroxy, halogen, OR’, COR6, carboxy, 
COOR6, CONR8R9 and NR8R9; 

R4 is an aryl or a heteroaryl ring optionally substituted by 
1, 2, 3 or 4 substituents which may be the same or 
different selected from the group consisting of C(1. 
1s)alkyl, C(l)aIkoxy, C(1)alkylthio, arylC1. 

1s)aikoxy, hydroxy, halogen, CN, COR6, carboxy, 
COOR6, NR6COR’, CONR8R9, SO2NRR9, 

NR6S02R71 NR5R9, mono to perfluoro.C4)a1kyl and 
mono to perfluoro-C(1.4)alkoxy, 

R5 is an aryl or beteroaryl ring which is unabustituted or 
substituted by 1, 2,3 or 4 substituents which may be the 
same or different selected from the group consisting of 
C(2.1$)alkyl, C(,.19)alkoxy, C(1.18)alkylthio, arylC(. 
1s)alkoxy, hydroxy, halogen, CN, COR6, carboxy, 
COOR6, CONR8R9, NR6COR7, SO2NR8R9, 

NR6S0R7, NR8R9, mono to perfluoro-C(4)alky1 and 
mono to perfiuoro-C(14)alkoxy; 

R5 and K7 are independently hydrogen or C12a1kyl; 

R5 and R9 may be the same or different and are selected 
from the group consisting of hydrogen and C(1alkyl; 
or 

R8 and R together with the nitrogen to which they are 
attached form a 5- to 7 membered ring optionally 
containing one or more further heteroatoms which are 
oxygen, nitrogen or sulphur, and is unsubstiutted or 
substituted by one or two substituents selected from the 
group consisting of hydroxy, oxo, C()allcyl, C(1. 
4)alkylCO, aryl, and aralkyl; or 

R8 and R9 may be the same or different and are selected 
from the group consisting of CH2R10 and CHR1CO2H, 
or a salt thereof; 

K’° is COOH or a salt thereof, C00R12, CONR6R7, CN, 
CH2OH or CH2OR6; 

R11 is an amino acid side chain; 

K12 is C(24)alkyl or a pharmaceutically acceptable in vivo 
hydrolysable ester group; 

o is 1 to 4; and 

Xis 0 or S. 
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1$. A compound of the formula (IB): 

(IB) 

in which: 

R* and Rb together with the pyrhntine ring carbon atoms 
to which they are attached form a fused 5-membered 
carbocycic ring; 

R2CH2X is 4-ftuombenzylthio; 

R3 is C(13)alkyl substituted by NR0R.; or 

R3 is Het-Ca1kyl in which Hot is a 5- to 7- membered 
hcterocyclyl ring comprising N and in which N is 
unsubstituted or substituted by C(1.a&yl; 

K4 and R5 form a 4-(4.trifluoromcthy1pbeny1)pbeny1 moi-
ety; 

R8 and R9 which may be the same or different are selected 
from the group consisting of hydrogen, or C(Zalkyl); 
and 

XisS. 
19. A compound as claimed in claim 1 which is: 

1-(N-(2-(dietbylamino)ethyl).N-(4-(4-trifluorometb-
ylphenyl)benzyl)aminoonylmcthyl).2-(4-thio-
robenzyl)thio-5-cthylpyrimidin-4-one; 

1-(N.(2-(diethylamino)ethyl)-N-(2-(4.triftuorometh-
ylphcnyi)pyrid-5-yl-methyl)aminocarbonylmethyl)-2-
(4-fluombenzyl)thio-5-cthylpyrimidin-4-onc; 
(dicthylamino)ethyl)-N-(4.(4-
trifluorameibylphenyl)benzyl)-aminocarbonylmethyl). 

4uorobenzyl)th-5,6methyleocpyrimidin.4. 
one; 1-(N’(2-(diethylamino)ethy1)-N(2-(4-
trifluoromethylphcnyl)pyrid-S-yl, 
methyl)aminocathonylmethyl)-244.ftuorobenzyl)thio-
5,6-trimethylenepyrimidin-4-oxie; 

1-(14-(2-(dlethylamlno)ethyl).N-(2.(4-triftuorometh-
ylphcnyl)pyrimid-5-yl-mcthyl)aminocarbonylmcthyl)-
2-(4-fluorobenzyl)thio-5,-rimetbylenepyrimidin-4-
one; 

1-(N-methyl-N-(2-(4-cbloxuphcuyl)benzyl)aminocarbo-
nylmethyl)-2-(4-fiuorobenzyl)thio-5-(2.aminoeth. 
yI)pyrimidin-4-one; 
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1(N.(2.(diethylamino)ethyl)-N-(2-(4-triflUOrOmeth-
ylphcnyl)pyrid-5-ylmcthyl)amiflocarbOnYlmethYl>2-
(4fluorbenzy1)thio-5-ethylpyrimidin-4-one 

1(N(2.(diethylamino)ethy1).N-(4-(4-trifluorometh. 
ylphenyl)benzyl)-aminocarbonyhulethYl)-2-(4-flUO 
robenzyl)thio-5,6-trimothylenepYtimidifl-4-00C 

1.(N(2.(diethylamino)ethyl)-N-(2-(4-trifluOmmeth-
ylphenyl)pyrid-5-yl-mthyl)amiflocaibonYlmethYl)-2-
(4..fluorobenzyl)thio-5,6-trimethyleflepyrimidifl-4-Ofle; 
or 

1-(N-(2-(diethylaznino)etbyl)-N-(2-(4-trifluorOmeth-
ylpheoyl)pyrimid-5-ylmethyl)aminocarbonylmethYl)-
2-(4-fiuorobenzyl)thio-5,6-trimethylenepyrimidifl-4-
one; 

or a pharmaceutically acceptable salt thereof. 

21. A compound as claimed in claim 1 which is 1-(N-(2-
(dietbylamino)ethyl)-N-(4-(4-trifiuoromethYlPheflYl)bCUZY-
l)aminocarbonylmethyl)-2-(4-fluorobcnzyl)thio-5,6-trim-
ethylenepyrimidin-4-one, or a pharmaceutically acceptable 
salt thereof. 

22. A pharmaceutical composition comprising a com-
pound of formula (I) as claimed in claim 1 and a pharma-
ceutically acceptable carrier. 

23. A method for the primary and secondary prevention of 
acute coronary events which method comprises administer-
ing a therapeutically effective amount of a compound of 
formula (I) as claimed in claim 1 to a patient in need thereof. 

24. The method as claimed in claim 23 wherein the 
coronary event is caused by atherosclerosis. 

25. A method of treating a disease state associated with 
activity of the enzyme Lp-PLA2 which method involves 
treating a patient in need thereof with a therapeutically 
effective amount of a compound of formula (I) as claimed in 
claim 1. 

26. A process for preparing a compound of formula (I) 
which process comprises: 

(a) reacting a compound of formula (II): 

in which 

IV is hydrogen, halogen, C(l.3alkyl. C(1.3)alkoxy, 
hydroxyC(13)alkyl, C(13)alkylthto, C(1.3)alkylsulphi-
nyl, aminoC(l.3)alkyl, mono- or di-C(13)alkylami-
noC(1.alkyl, C(1.3)alkylcarbonylaminoC(13)alkyl, 
C(13)alkoxyC(a&ylcarbonylaminoC(13)aJlcy1, C(1. 
3)alkylsulphonylammoC(13)alkyl, C(13)alkylcarboxy, 
or C(1..)alkylcathoxyC13)alkyl; 
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R  is hydrogen, halogen, C(14)alkyl, or hydroxyC(1 
3)alkyl, with the proviso that W and R’ are not simul-

taneously each hydrogen; or 

R and R’ together are (CH2) where n is 3 or 4, to form, 

with the pyrimidine ring carbon atoms to which they 
are attached a fused 5-or 6-membered carbocyclic ring; 
or 

Ra and R" together with the pyrimidine ring carbon atoms 
to which they are attached form a fused benzo or 
heteroaryl ring unsubstituted or substituted by 1,2,3 or 
4 substituents which may be the same or different 
selected from the group consisting of halogen, C(1.. 
4)alkyl, cyano, C(14)alkoxy or C(I..,)alkylthio, and 
mono to perfiuoro-C(14)alkyl); 

R2 is an aryl or heteroaryl group unsubstituted or substi-
tuted by 1,2,3 or 4 substituents which may be the same 
or different selected from the group consisting of 
C(l..lS)alkyl, C(l)alkoxy) C1..1a1kylthio, arylC1. 
ia)alkoxy, hydroxy, halogen, CN. CORE, caxboxy, 

COOR6, NR6COR1, CONR8R91 S02NR8R, 
NR6SO2R7, NR8R9, mono to perfiuoroC(l4)allcyl, 
mono to perfluoro-C(14)alkoxyaryl, and arylC(1 
4)alkyl 

R6 and R1 are independently hydrogen or C(140)alkyl, 

R8 and R may be the same or different and are selected 

from the group consisting of hydrogen and C(1.1alkyl; 

or 

R8 and R together with the nitrogen to which they are 
attached form a 5- to 7 membered ring optionally 
containing one or more further heteroatoms selected 
from the group consisting of oxygen, nitrogen and 
sulphur, and is unsubstituted or substituted by one or 
two substituents selected from the group consisting of 
hydroxy, oxo, C(1-4)alkyl, C(l.4)alkylCO, aryl, or 
aralkyl; or 

R8 and R9 may be the same or different and are selected 
from the group consisting of CH2R10 and CHRCO2H 
or a salt thereof; 

Rio is COOH or a salt thereof, COOR12, CONRdRI, CN, 
Cl-120H or CH20R6; 

R’1 is an amino acid side chain; 

n is ito 4; and 

Xis 0 or S; 

with a compound of formula (III): 

RZR4_YR0NHR3 

in which R°, R3, R’, R5, are as hereinbefore defined; 

Y is (CH2)p(0)q in which p is 1, 2 or 3 and q is 0 or p is 
2 or 3 and q is 1; and 

Z is 0 or a bond; 

under amide forming conditions; 
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1 
PHARMACEUTICAL FORMULATIONS FOR 

ACID LABILE SUBSTANCES 

This application claims benefit of provisional No. 
60/061,211 filed Oct. 6, 1997 and No. 60/068,517 filed Dec. 
22, 1997. 

FIELD OF THE INVENTION 

This invention in general relates to novel pharmaceutical 
compositions for acid labile substances as well as for 
methods of making such. 

BACKGROUND OF THE INVENTION 

Substituted benzhnidazoles are substituted sulfdxides 
which are potent inhibitors of gastric acid secretion. Such 
substituted sulfoxides are described for example in EP 
0005 l29 These compounds are susceptible to degradation 
and/or transformation in both acid and neutral media.- The 
acidic decomposition of these acid labile compounds is due 
to an acid catalyzed reaction described by G. Rackur et al., 
in Biochem. Biophys. Res. Commun. 1985: 128(1). 
P477-484. 

In order to provide a pharmaceutical composition con-
taining such acid labile substances which is not degraded in 
the gastrointestinal tract, the acid labile substances must be 
enteric coated. However, pharmaceutically acceptable 
enteric coating materials are acidic in nature or contain acid 
reacting groups. Therefore, if the acid labile substances are 
directly covered by these enteric coating materials, the acid 
labile substance rapidly degrades. 

U.S. Pat. Nos. 4,853,230 and 4,786,505 describe enteric 
coated pharmaceutical formulations of acid labile sub-
stances for oral use, where the cores contain acid labile 
drugs mixed with alkaline reacting substances. This is then 
coated with a first separating layer which is rapidly disin-
tegrated in gastric fluid and a final enteric layer. However, 
the alkaline reacting substances in the core do not com-
pletely protect the acid labile substances from degradation 
and thus additional pH buffering substances are required. 
These formulations may also contain aluminium, potassium, 
sodium, calcium and magnesium which compounds or com-
posites may be of concern for oral ingestion in humans. 

U.S. Pat. No. 2,540,979 describes an enteric coated phar-
maceutical in an oral dosage form, where the enteric coating 
is combined with a second and/or first coating of a water 
insoluble "wax" layer. This coating is not suitable as direct 
contact with acid labile substances as it will result in 
degradation of the acid labile active. 

WO No. 85/03436 discloses a pharmaceutical preparation 
in which the core contains active drugs mixed with buffering 
compounds such as sodium dihydrogeuphosphate which 
maintains a constant pH. A -coating material is used to 
provide a constant rate of diffusion of the pharmaceutical 
active. However, this formulation is not suitable for  acid 
labile compounds where a rapid release in the small intestine 
is required. The direct application of an enteric coating onto 
the pharmaceutical active would adversely influence the 
storage stability of the acid labile compounds contained 
therein. - 

DE-Al -1 204 363 describes a three layer coating method 
for pharmaceuticals. The first coating layer is a surface 
membrane soluble in gastric but insoluble in intestinal juice. 
The second coating layer is soluble at all physiological pHs 
and the third coating layer is an enteric coating. This method 
is complicated and is also not suitable for acid labile 

2 
compounds such as substituted benzimidazoles where rapid 
release of the drug in the small intestine is required, as it 
results in a dosage form which is not dissolved in gastric 
juice and dissolves slowly in the small intestine. 

5 -- There was therefore a- need to develop a pharmaceutical 
composition for acid labile substances that adequately pro-
tected the acid labile active prior to its being release in the 
small intestine. Accordingly, a novel pharmaceutical com-
position - was developed for the delivery of acid labile 

10 substances to the gut which differs from known composi-
tions and delivery mechanisms in the type of stabilizer(s) 
utilized, the mechanism(s) of stabilization used in the core 
containing the acid labile compound(s), by the type of 
protector coat applied to the core(s), the mechanism(s) by 

15 which the protector coat elicits it’s protective action and the 
type of enteric coating compound(s) used in the composi-
tion. These lead to a different mechanism by which the acid 
labile drug is released in the small intestine to provide -a 
stabilized acid labile compound composition. 

20 
SUMMARY OF THE INVENTION - 

The present invention provides an enteric coated dosage 
form of a selected acid labile compound, in particular proton 
pump inhibitor compounds which decrease production of 

25 acid in the gut. Such compounds include but are not limited 
to as omeprazole, 5-methoxy-2-(4-methoxy-3,5 dimethyl-2-
pyridinyl methyl sulfinyl-1H-benzimidazole, -lansoprazole, 
2-(2-diriiethylaminobenzyl)sulllnyl-benzimidazole and their 
related compounds such as their salts which rapidly disin-

30 tegrate in the small intestine. - 
The novel pharmaceutical composition comprises an acid 

labile compound or an alkaline salt of the acid labile 
compound. The composition optionally comprises acid 
sequestering compound(s), and further comprises disinte-

35 grants and at least one coating layer which is swellable 
and/or permeable at physiological pH (preferably >5.0). 
This - first coating layer separates and protects the core 
containing the acid labile active - from the outer enteric 
coating layers. 

’° According to an object of the present invention there is 
provided a pharmaceutical composition comprising: 

about 1 to 75% by weight acid labile compound; 
up to about 5% by weight disintegrant; 

4s at least one protector coat layer used to separate and 
protect the acid labile substance from acid reacting 
groups and gastric juice; and 

at least one enteric coat layer which surrounds the pro-
tector coating layer and ensures delivery of over 80% 

50 the acid labile substance to the small intestine. 
Optionally, the composition may additionally comprise 

not less than -about 0.1% acid sequestering compound. 
According to another object of the present invention is a 

method for preparing the novel pharmaceutical composition 
55 of the present invention. 

The novel formulation of the present invention demon-
strates excellent resistance to dissolution in acid media and 
dissolves rapidly in neutral to alkaline media. The novel acid 
labile substance formulation has a good stability during long 

60 term storage. - 
The novel pharmaceutical composition is well suited for 

oral administration in a dosage unit form. 

DETAILED DESCRIPTION OF THE 

65 - PREFERRED EMBODIMENT 

The present invention provides an - enteric coated dosage 
form of a selected active acid labile compound, in particular 
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or hard gelatin capsules are stored together with a desiccant 
in order to maintain a low moisture content during long term 
storage. The final composition of the present invention 
provides that not more than 10% of the acid labile substance 
is released in acid media in about 2 hours and more than 
about 80% of the acid labile substance is released in 24 
hours in alkaline media using USP dissolution apparatus I, 
II, ill or IV. 

EXAMPLES 

The examples are described for the purposes of illustra-
tion and are not intended to limit the scope of the invention. 

Methods of synthetic chemistry, pharmacy and pharma-
cology referred to but not explicitly described in this dis-
closure and examples are reported in the scientific literature 
and are well known to those skilled in the art. 

Example 1 

6 
Temperature and relative humidity of the macturing 

area should be no greater than 35 C. and 50%. 

S Example 2 

I. Composition of tablets 

10 Omepiazole 20 mg 
EudragitE 20 mg; 
Lactose 90 mg 
Calcium sulfate dihydeste 20 mg 
Sodium lauryl sulfate 20 mg 
MicroctystalUne cillulose 20 mg 

15 Sodium starch dlycolatc 5 ing 
Talc IS mg 

20 

1. Composition of tjb1ct 

Omeprazole 20 mg 
EudragitE 20 mg 
Lactose 80 mg 
Calcium sulfate dihydrate 20 mg; 25 
Carboxymethylcellulose sodium 20 mg 
Microcrystalline cellulose 20 tog 
Sodium lauryl sulfate 20 tog 
PVPXL1O 2  m 
Thin 10 tog 

30 

Lactose, microcrystalline cellulose, sodium lauryl sulfate, 
carboxymethylcellulose sodium, and calcium sulfate dehy-
drate were blended in a planetary mixer. The blend was 
granulated with alcoholic solution of Eudragit E and dried in 
a tray dryer to an LOD of 1%. The dried granules are 
blended with omeprazolc, talc and PVP XL 10 and pressed 
into tables. 

flCosap08it1on of protector coated tablets 

Tablets from 1 3.00 kg 
Eudragit E 0.300 kg 
Kaolin 0.100 kg 
Ikic 0.050 kg 
Acetone 0.234 kg 
Esopropyl alcohol 0.281 kg 
Etbylcelluloic 1% solo 0.300 kg 

Finely disperse kaolin and Talc in the Eudragit E solvent 
mixture using a propeller mixer. Apply the protector coat 
solution unto the tablets in a perforated coating pan. Apply 
a 1-3% solution of ethylcellulose to the protector coated 
tablets in a perforated coating pan. 

(H. Composition of enteric coated tablets 

Protector coated tablets from II 3.450 kg 
Shellao* 0.052 kg 
ThIc 0.004 kg 

in specially denatured alcohol 45/200 proof 

Apply the enteric coating solution unto the protector coated 
tablets in a perforated coating pan and dry in a tray dryer if 
necessary. One or more of the enteric coated tablets are filled 
into hard gelatin capsules. 

35 

Lactose, microcrystalline Comm, calcium sulfate and 
sodium lauryl sulphate were blended in a planetary mixer. 
The blend was granulated with alcoholic solution of 
Eudragit E and dried in a tray dryer to an LOD of 1%. The 
dried granules are blended with omeprazole, talc sodium 
starch glycolate and pressed into tablets. 

LI Composition of protector costed tablet 

Tablets from l 3.0 kg 
Eudragit E 0.3 kg 
Kaolin 0.10 kg 
ThIc 0.05 kg 
Acetone 0.234 kg 
Isopropyl alcohol 0.281 b 

Finely dispersed kaolin and Talc in the 0 so1ve$ 
mixture using a propeller mixer. Apply the olnt*w coat 

4. solution unto the tablets in it ji dng pan. 

(IL Composition of coterie coated tablets 

45 Protector coated tablets fminlT 3.450 kg 
Hydroaypcopyl naethylccllulose acetate aucciute° 0.345 kg 

"from the following coating solution shown below for 3 kg batch 
Polymer solution 

Hydrozypropyl atathylcellulo.e acetate succinate 0.345 kg 
50 citrate 0.041 kg 

Ethanol/water (80120) 0.807 kg 
Pigment suspension 

Opadry 0.034 kg 
Talc 0.034 kg 
PEG 6000 

55 0.015 Its 
Water 0.053 kg 

Add the homogenized pigment and talc suspension to the 
60 polymer solution to form the enteric coating solution. Apply 

the emetic coating solution unto the protector coated tablets 
in perforated coating pan and dry in a tray dryer if necessary. 
One or more of the enteric coated tablets are filled into hard 
gelatin capsules. 

65 
Temperature and relative humidity of the manufacturing 

area should be no greater than 350 C. and 50%. 
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S. The composition of claim 3, wherein said euric phthalate or bytitotypropyl mcthyIcelldcee acctste succl. 
coating layer comprises a compound selected from the group nate having free succinic acid not more than 10% and a 
consisting of shellac, its constituent aliphatic pOlyhydiXy weight-average molecular weight of 4$ to 12xl(r4 as 
acids and their derivatives. measured by gel permeation chromatography. 

6. Apbarinaceutical composition comprising. 5 11. The composition of claim 6, wherein said eteriv 
about 1 to 75% by weight Proton pump inhibitor COin’S coating layer comprises polymers bsne4 on methacrylic acid 

pound; 
5% by disintegrani; 

and methacrylic acid esters consisting of methacrylic acid 
up to about weit copolymer type A or type B or type C or any combination 
at least one protector coat layer used to separate and 10 thereof. 

protect the proton pump inhiblitir compound from acid 12. The composition of ciaim 1, wtsrcin said disintegraæt 
reacting groups and gastric Juice, wherein said protec- is selected from the group consisting of sOdium starch 
tor coat layer comprises an erernoelkyl methacrylate glycolate, erospovidone, prcgclstinized starch, cross-linked 
copolymw, and carboxymetbylcellulose, cross-linked starch, cross-linked 

at least one enteric coat layer which surroends the pro 15 polyvinyl pyrrolidone, methacrylic acid DV? and croscar-
tector coating layer and ensures dehvcry of over 80% aidilose sodium. 
of the proton pump inhibitor compound to the small 13. The composition of claim 12, wherein said disinte-
mteStnte 

7. The composition of claim 1, wherein said protector coat 
grant is mixed with an inert pharmaceutical filler. 

� ’ 

additionally comprises one or more of plasticizers, .. 14.  composition 0 C. in said inert 
prmaCeUUCaIfiIICrin selected from the group conanting of pigments, kaolin, bentonite and talc 

8. The composition of claim 6: wherein said enteric lactose, st*TCh, and mi rocrystatline celhzlâss. 

coating layer comprises a compound selected from the group 15. The composition of claim 3 wh rein said disintegrant 

consisting .f shellac, it’s constituent aliphatic polyhydroxy in SCICctCd from the group Ionomstuig of sodium starch 
acids and it’s derivatives. 25 &Ycolte1 crc povdne.prc 

tinim atar, cross-linked 
9. The composition of claim 8, wherein said enteric carboxymethyl cellulose, crou4iokc4 polyvinyl 

coating layeradditioüafly comprises plasticizers, pigmente, yrroHdone, metbacryfic acid DV? and croscarmellose 
colorants, kaolin, bØntonite and talc. sodium. 

10. The composition of claim 1, wherein the coterie 
coating layer comprises bydroxyprapylmethylcellulose * * * a a 
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