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TABLETS FOR COMBINATION THERAPY 
Priority of Invention 

This application claims priority to United States Provisional Patent Application Number 
61/150,655 filed 06 February 2009; and to United States Provisional Patent Application Number 
61/150,652 filed 06 February 2009. The entire content of each of these applications is hereby 
incorporated herein by reference. 

Background of the Invention 
US Patent 7,176,220 discloses compounds that are reported to be useful as integrase 

inhibitors. One particular compound is the compound of Formula I (i.e. elvitegravir). 

International Patent Application Publication Number WO 2005/113508 provides certain 
specific crystalline forms of the compound of Formula I. The specific crystalline forms are 
reported to have superior physical and chemical stability compared to other physical forms of the 
compound. 

International Patent Application Publication Number WO 2008/010921 describes 
compounds that improve the pharmacokinetics of a co-administered drug by inhibiting 
cytochrome P450 monooxygenase. One such inhibitor is the compound of Formula II. 

II 

WO 2008/010921 also describes pharmaceutical compositions comprising the compounds and 
provides for compositions that include at least one additional therapeutic agent. On pages 170 
and 174 WO 2008/010921 further describes combinations of the disclosed compounds (e.g. a 
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compound of Formula II). Included among the listing of different agents is the compound of 
Formula I (i.e. elvitegravir), the compound of Formula III (i.e. emtricitabine) and the salt of 
Formula IV (i.e. tenofovir disoproxil fumarate). A discussion regarding formulations of the 
compounds can also be found at pages 159-168. 

International Patent Application Publication Number WO 2008/103949 also discloses 
compounds that are reported to be useful to modify the pharmacokinetics of a co-administered 
drug by inhibiting cytochrome P450 monooxygenase. Page 199 of WO 2008/103949 describes 
the specific combination of the compounds of Formula I, Formula II, Formula III and Formula 
IV. Formulations are discussed on pages 181-190. 

Despite these reports there currently is a need for improved solid dose forms (e.g. tablets) 
for the delivery of multi-agent compositions. There is also a need for improved solid dose forms 
comprising the compounds of Formulas I, II, III and IV that have enhanced or acceptable 
chemical stability, physical stability, release characteristics, or dosage uniformity. There is also 
a need for improved processes to prepare solid dose forms of compositions comprising the 
compounds of Formulas I, II, III and IV. 

The present invention provides solid dose forms (e.g. tablets) comprising the compounds 
of Formula I, Formula II, Formula III and the salt of Formula IV and methods to prepare the 
solid dose forms. Applicant has discovered that tablets prepared in a bilayer manner have 
superior properties to alternatively structured tablets. This discovery represents an advance in 
the development of combination therapy for the treatment of viral infections such as HIV. 

Accordingly, in one embodiment the invention provides a tablet comprising a first layer 
and a second layer wherein; 

a) the first layer comprises: 

in IV 

Summary of the Invention 
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a compound of Formula I: 

PCT/US2010/023226 

; and 

a compound of Formula II: 

and optionally a pharmaceutically acceptable carrier; and 

b) the second layer comprises: 

a compound of Formula HI: 

a salt of Formula IV: 
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NH2 

CO2H 

o 
IV 

arid optionally a pharmaceutically acceptable carrier. 
In one embodiment the invention provides a pharmaceutical composition that comprises 

150 mg ± 10% of the compound of Formula I; 150 mg ± 10% of the compound of Formula II; 
200 mg ± 10% of the compound of Formula HI; and 300 mg ± 10% of the compound of 
Formula IV. 

In one embodiment the invention provides a pharmaceutical composition that comprises 
150 mg ± 5% of the compound of Formula I; 150 mg ± 5% of the compound of Formula II; 200 
mg ± 5% of the compound of Formula III; and 300 mg ± 5% of the compound of Formula IV. 

In one embodiment the invention provides a pharmaceutical composition that comprises 
150 mg ± 2% of the compound of Formula I; 150 mg ± 2% of the compound of Formula II; 200 
mg ± 2% of the compound of Formula III; and 300 mg ± 2% of the compound of Formula IV. 

In one embodiment the invention provides a pharmaceutical composition that consists of 
150 mg ± 5% of the compound of Formula I; 150 mg ± 5% of the compound of Formula II; 200 
mg ± 5% of the compound of Formula III; and 300 mg ± 5% of the compound of Formula TV as 
pharmaceutical^ active ingredients; and one or more pharmaceutically acceptable carriers. 

In one embodiment the invention provides a pharmaceutical composition that consists of 
150 mg ± 2% of the compound of Formula I; 150 mg ± 2% of the compound of Formula II; 200 
mg ± 2% of the compound of Formula III; and 300 mg ± 2% of the compound of Formula IV as 
pharmaceutically active ingredients; and one or more pharmaceutically acceptable carriers. 
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In one embodiment the invention provides a tablet that consists of the following: 

Components 

Compound of Formula II 
150 mg Formulation 

Components % w/w mg/tablet 
Compound of 

Formula III 13.9 200.0 

Salt of Formula IV 20.9 300.0 
Compound of 

Formula I 10.4 150.0 

Compound of 
Formula II 10.4 150.0 

Colloidal Silicon 
Dioxide 12.0 172.5 

Lactose Monohydrate 0.8 10.9 

Microcrystalline 
Cellulose 20.8 299.5 

Hydroxypropyl 
Cellulose 0.5 7.5 

Hydroxypropyl 
Cellulose 0.6 9.0 

Sodium Lauryl Sulfate 0.8 11.3 
Croscarmellose 

Sodium 7.3 104.3 

Magnesium Stearate 1.6 22.4 
Total 100 1437. 

The invention also provides methods for preparing tablets of the invention that are 

described herein, as well as intermediate compositions and articles that are useful for preparing 

compositions of the invention. Accordingly, in one embodiment the invention provides a 

method for preparing a tablet of the invention comprising: compressing a composition that 

comprises the compound of formula I and the compound of formula II to provide a first pressed 

layer; adding the compound of formula III and the salt of formula IV to the first pressed layer; 

and compressing to provide the tablet of the invention. In one embodiment of the invention, the 

composition that comprises the compound of formula I and the compound of formula II is 

compressed to provide a soft layer; a mixture that comprises the compound of formula III and 

the salt of formula IV is added to the soft layer to provide a final combination; and the final 
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combination is compressed to provide the tablet of the invention. In one embodiment, the 

methods of the invention can further comprise coating the tablet. 

The invention also provides the methods illustrated in Figures 2 and 3 and in the 

Examples herein, which are useful for preparing intermediate compositions and tablets of the 

invention. 

Brief Description of the Figures 

FIG. 1. Illustrates a tablet of the invention. 

FIG. 2. Illustrates the preparation of compositions of the invention. 

FIG. 3. Illustrates the preparation of compositions of the invention. 

Detailed Description 

Specific values listed below for ranges and terms are for illustration only; they do not 

exclude other values. 

Compound Amounts and Compound Weight Ratios 

The tablets of the invention comprise compounds of Formula I, 

Formula H, Formula III and the salt of Formula IV. The weights and ratios described herein 

relate to the combination therapy as described. It is to be understood that the amounts of the 

various compounds can vary while remaining within the scope of the invention. In one 

embodiment the amount of the compound of Formula I in a tablet of the invention is 150 mg ± 

10%. In another embodiment the amount of the compound of Formula I in a tablet of the 

invention is 150 mg ± 5%. In another embodiment the amount of the compound of Formula I in 

a tablet of the invention is 150 mg ± 2%. In one embodiment the amount of the compound of 

Formula II in a tablet of the invention is 150 mg ± 10%. In another embodiment the amount of 

the compound of Formula II in a tablet of the invention is 150 mg ± 5%. In another embodiment 

the amount of the compound of Formula II in a tablet of the invention is 150 mg ± 2%. In one 

embodiment of the amount of the compound of Formula III in a tablet of the invention is 200 mg 

± 10%. In another embodiment the amount of the compound of Formula III in a tablet of the 

invention is 200 mg ± 5%. In another embodiment the amount of the compound of Formula III 

in a tablet of the invention is 200 mg ± 2%. In one embodiment the amount of the salt of 

Formula IV in a tablet of the invention is 300 mg ±10%. In another embodiment the amount of 

the salt of Formula IV in a tablet of the invention is 300 mg ± 5%. In another embodiment the 

amount of the salt of Formula IV in a tablet of the invention is 300 mg ± 2%. 

It is also to be understood that various weight ratios of the compounds to one another 

6 



WO 2010/091197 PCT/US2010/023226 

within the combination therapy as described can vary while remaining within the scope of the 

invention. In one embodiment the weight ratio of the compound of Formula I to the compound 

of Formula II in a tablet of the invention is 1 ± 0.8. In another embodiment the weight ratio of 

the compound of Formula I to the compound of Formula II in a tablet of the invention is 1 ± 0.5. 

In another embodiment the weight ratio of the compound of Formula I to the compound of 

Formula II in a tablet of the invention is 1 ± 0.3. In another embodiment the weight ratio of the 

compound of Formula I to the compound of Formula II in a tablet of the invention is 1 ± 0.1. 

Pharmaceutical Formulations 

The pharmaceutical compositions of the invention may be formulated with conventional 

carriers. While it is possible for the active ingredients of the composition to be administered 

alone it may be preferable to present them as pharmaceutical formulations. As described herein 

the pharmaceutical formulations of the invention may comprise compounds of Formulas I, II, III 

and IV together with one or more acceptable carriers. The carrier(s) should be "acceptable" in 

the sense of being compatible with the other ingredients of the formulation and physiologically 

innocuous to the recipient thereof. Accordingly, in one embodiment, the application provides 

for pharmaceutical compositions comprising the compounds of Formulas I, II, III and IV and a 

pharmaceutically acceptable carrier 

As used herein the term carrier includes excipients, glidants, fillers, binders, lubricant, 

diluents, preservatives, surface active agents, dispersing agents and the like. The term carrier 

also includes agents such sweetening agents, flavoring agents, coloring agents and preserving 

agents. Furthermore, these terms include the values mentioned herein as well as values in accord 

with ordinary practice. Tablets will generally contain excipients, glidants, fillers, binders and the 

like. All formulations can optionally contain excipients such as those set forth in the Handbook 

of Pharmaceutical Excipients (APhA Publications, Washington, DC), herein incorporated by 

reference in its entirety. Excipients include ascorbic acid and other antioxidants, chelating 

agents such as EDTA, carbohydrates such as dextrin, hydroxyalkylcellulose, 

hydroxyalkylmethylcellulose, stearic acid and the like. The pH of the formulations ranges from 

about 3 to about 11, but is ordinarily about 7 to 10. 

The pharmaceutical formulations include those suitable for the administration routes 

discussed herein. The pharmaceutical formulations may conveniently be presented in unit 

dosage form and may be prepared by any of the methods well known in the art of pharmacy. 

Techniques and formulations generally are found in Remington's Pharmaceutical Sciences 
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(Mack Publishing Co., Easton, PA), herein incorporated by reference in its entirety. Such 

methods include the step of bringing into association the active ingredient(s) with the carrier 

which constitutes one or more accessory ingredients. In general the formulations can be 

prepared by uniformly and intimately bringing into association the active ingredient(s) with 

liquid carriers or finely divided solid carriers or both, and then, if necessary, shaping the product 

(e.g. as a unit dosage form). 

A particular carrier that can be used in combination with the compound of Formula II is a 

silica particle. Typically, silica particles comprise a granular hydrophilic fumed silica that has a 

mean particle diameter of 10 to 120 micron and a BET surface area of 40 to 400 m2/g 

(determined according to DIN 66 131 with nitrogen). The silica particles also typically have a 

pore volume of about 0.5 to 2.5 mL/g, wherein less than about 5% of the overall pore volume 

has a pore diameter of less than about 5 nm, the remainder being mesopores and macropores. 

Additionally, the silica particles typically have a pH in the range of about 3.6 to about 8.5 and a 

tapped density of about 220 to about 700 g/L. 

A specific silica material (particle) that is particularly useful in the compositions of the 

invention is AEROPERL® 300 (fumed silica), which is available from Evonik Degussa AG, 

Dusseldorf, Germany. However, other materials having physical and chemical properties similar 

to the silica materials described herein can also be used, e.g. calcium silicate (such as 

Zeopharm), or magnesium aluminometasilicate (such as Neusilin). Silica particles that have a 

mean grain diameter of 10 to about 120 micron are useful. Silica particles that have a mean 

grain diameter of20-40 micron are also useful. Silica particles that have a BET surface area of 
•j 

about 40 to 400 m /g are useful. Silica particles that have a BET surface area of at least 150 

m2/g, or at least 200 m2/g, or at least 250 m2/g or at least 275 m2/g are also useful. 

In one embodiment, the compound of Formula II is associated (i.e. coated in the pores 

and on the surface) with the silica particles prior to combining with the other components of the 

compositions of the invention. In one embodiment of the invention the weight percentage of the 

compound of Formula II to the silica particles is 20% ± 15%. In one embodiment of the 

invention the weight percentage of the compound of Formula II to the silica particles is 50% ± 

10%. In one embodiment of the invention the weight percentage of the compound of Formula II 

to the silica particles is 45% ± 15%. In one embodiment of the invention the weight percentage 

of the compound of Formula II to the silica particles is 100% ± 20%. In one embodiment of the 
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invention the weight percentage of the compound of Formula If to the silica particles is 85% ± 
15%. 
Loading 

The compound of Formula II can be loaded on the silica particles using any suitable 
method. For example the compound of Formula II can be loaded on the silica particles by: 

a) spraying a solution of the compound (e.g. a solution of the compound in an 
alcohol solvent such as ethanol) onto the silica particles; 

b) combining the compound of Formula II, a suitable solvent (e.g. a volatile solvent 
such as dichloromethane), and the silica particles; evaporating the solvent; and 
isolating the resulting solid material; or 

c) combining the compound of Formula I and a suitable volatile solvent (e.g. a 
halogenated hydrocarbon such as dichloromethane), and the silica particles; 
adding an antisolvent (e.g. a highly non-polar solvent such as hexanes or heptane) 
and isolating the resulting solid material (as illustrated in Example 4). 

The compound of Formula II can be combined with a suitable solvent and a plurality of 
silica particles to provide a mixture. Optionally, the compound of Formula II can be combined 
with the suitable solvent with concurrent mixing. Typically, the weight percentage of the 
compound of Formula II to the silica particles prior to combining is about is 50% ± 10%. In one 
embodiment of the invention the weight percentage of the compound of Formula II to the silica 
particles prior to combining is about 20% ± 10%. In another embodiment of the invention the 
weight percentage of the compound of Formula II to the silica particles prior to combining is 
about 30% =fc 10%. Any solvent in which the compound of Formula II is soluble can be used. 
Typically, the solvent comprises a volatile organic solvent, such as, for example, a 
alcohol (e.g. ethanol). 

A compound of Formula II can also be loaded into a silica material by dissolving the 
compound in a suitable solvent to provide a solution comprising the compound of Formula II; 
adding silica particles to the solution to provide a mixture; optionally agitating or stirring the 
mixture; adding an antisolvent to the mixture; and isolating the solid mixture that comprises the 
compound of Formula II on the silica particles. Suitable solvents include organic solvents such 
as ketones (e.g. acetone), alcohols (e.g. ethanol) and halogenated hydrocarbons (e.g. 
dichloromethane). Suitable antisolvents include highly non-polar solvents (e.g. hexane or 
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heptane). The final solid mixture can be isolated by any suitable separation technique (e.g. 

filtration). 

One or more pharmaceutically acceptable excipients can be combined with the mixture to 

provide a second mixture. These pharmaceutically acceptable excipients can include fillers, 

binders, and disintegrants. In order to improve the processability of the mixture in the 

subsequent aqueous granulation process, it can be beneficial to select fillers and disintegrants 

that are compatible with this aqueous process. For example microcrystalline cellulose (filler) 

and croscarmellose sodium (disintegrant) were found to be particularly compatible with the 

subsequent aqueous granulation process. Hydroxypropyl cellulose (binder) was also found to be 

particularly compatible with the subsequent granulation process. In one embodiment of the 

invention the weight percentage of microcrystalline cellulose to the total weight of the second 

mixture is about 50% ± 20%. In one embodiment of the invention the weight percentage of 

hydroxypropyl cellulose to the total weight of the second mixture is 2% ± 1%. In one 

embodiment of the invention the weight percentage of croscarmellose sodium is 5% ± 2%. 

Following addition of the pharmaceutically acceptable excipients, the second mixture can be 

mixed, for example, using a mechanical mixer, such as a high shear granulator (Niro-Fielder, 

model PMA-25). 

Water can be added to the second mixture to provide a wet granulate, which can 

subsequently be de-agglomerated, e.g. with a 20 mesh sieve. Drying, for example using a fluid 

bed dryer (Fluid Air, model 20), provides a dried material that comprises solid particles. In one 

embodiment the dried material has less than about 10.0% moisture content as determined by loss 

on drying (LOD). In another embodiment the dried material has less than about 5.0% moisture 

content as determined by loss on drying (LOD). In another embodiment the dried material has 

less than about 1.0% moisture content as determined by loss on drying (LOD). The size of these 

particles can be reduced, e.g. using a 40 mesh sieve or a suitable mill (Quadro CoMil, model 

197/S) to provide a third mixture. 

A suitable pharmaceutically acceptable lubricant/glidant (e.g. magnesium stearate, stearic 

acid, calcium stearate, zinc stearate, or pregelatinized starch) can be combined with the third 

mixture to provide a fourth mixture. In one embodiment the weight percentage of magnesium 

stearate to the total weight of the fourth mixture is 1% ± 0.5%. 
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In one embodiment, the invention provides a composition prepared by the methods 

described herein. The invention also provides a product prepared by any of the process steps 

described herein. 

Formulations suitable for oral administration may be presented as discrete units such as 

tablets each containing a predetermined amount of the active ingredients; as a powder or 

granules. 

A tablet can be made by compression or molding, optionally with one or more accessory 

ingredients. Compressed tablets may be prepared by compressing in a suitable machine the 

active ingredient in a free-flowing form such as a powder or granules, optionally mixed with a 

binder, lubricant, inert diluent, preservative, surface active agent or dispersing agent. Molded 

tablets may be made by molding in a suitable machine a mixture of the powdered active 

ingredient moistened with an inert liquid diluent. The tablets may optionally be coated or scored 

and optionally are formulated so as to provide slow or controlled release of the active ingredient. 

Tablets of the invention may contain one or more agents including sweetening agents, 

flavoring agents, coloring agents and preserving agents, in order to provide a palatable 

preparation. Tablets containing the active ingredients in admixture with non-toxic 

pharmaceutically acceptable excipients which are suitable for manufacture of tablets are 

acceptable. These excipients may be, for example, inert diluents, such as calcium or sodium 

carbonate, lactose, lactose monohydrate, croscarmellose sodium, povidone, calcium or sodium 

phosphate; granulating and disintegrating agents, such as maize starch, or alginic acid; binding 

agents, such as cellulose, microcrystalline cellulose, starch, gelatin or acacia; and lubricating 

agents, such as magnesium stearate, stearic acid or talc. Tablets may be uncoated or may be 

coated by known techniques including microencapsulation to delay disintegration and adsorption 

in the gastrointestinal tract and thereby provide a sustained action over a longer period. For 

example, a time delay material such as glyceryl monostearate or glyceryl distearate alone or with 

a wax may be employed. 

International Patent Application Publication Number WO 2005/113508 provides certain 

specific crystalline forms of the compound of Formula I. The entire content of International 

Patent Application Publication Number WO 2005/113508 is incorporated herein by reference (in 

particular, see pages 12-62 therein). The specific crystalline forms are identified therein as 

Crystal Form II and Crystal Form III. Crystal form II has an X-ray powder diffraction pattern 

having characteristic diffraction peaks at diffraction angles 28(°) of 6.56, 13.20, 19.86,20.84, 
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21.22, and 25.22 as measured by an X-ray powder diffractometer. Crystal form III has an X-ray 

powder diffraction pattern having characteristic diffraction peaks at diffraction angles 28(°) of 

8.54, 14.02,15.68,17.06, 17.24,24.16, and 25.74 as measured by an X-ray powder 

diffractometer. In one embodiment the compositions of the invention include a compound of 

formula I that is in Crystal Form II or Crystal Form III. 
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Preparation of a Compound of Formula II and Preloading on Silica 
A compound of Formula II or a salt thereof can be prepared by coupling an acid salt of 

formula X wherein M is a counterion with an amine of formula IX to form the corresponding 
amide of Formula II as described in International Patent Application Publication Number WO 
2008/103949 (for example, see page 254). 

I 

This amide forming reaction can be carried out under standard conditions. For example, it can 
be carried out in a suitable organic solvent (e.g. tetrahydrofuran or dichloromethane) in the 
presence of a suitable coupling agent (e.g. EDC-HC1 and HOBt). Other suitable amide coupling 
reagents and conditions are known in the field. The reaction can typically be carried out at a 
temperature from about -30 °C to about 20 °C. The final reaction solution containing the 
compound of Formula II in dichloromethane (DCM) can be directly utilized in the processes 
illustrated in Figure 2 to provide representative compositions of the invention, or the 
dichloromethane solution of the compound can be combined with ethanol and the resulting 
mixture can be distilled to remove the dichloromethane, leaving a solution of the compound of 
Formula II in ethanol. This ethanol solution can be combined with the silicon dioxide particles 
and evaporated (as illustrated in the left column of Figure 2) to provide a composition 
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comprising the compound of Formula II loaded on silicon dioxide particles. Alternatively, the 

dichloromethane solution of the compound can be combined with silicon dioxide particles, an 

antisolvent can be added, and the resulting mixture can be filtered and dried (as illustrated in the 

right column of Figure 2) to provide a composition comprising the compound of Formula II 

loaded 

Figure 1 shows a cross-section of a tablet (101) of the invention. The tablet includes a 

first layer (103) that comprises a compound of Formula I and a compound of Formula II. The 

tablet also includes a second layer (105) that comprises a compound of Formula III and a salt of 

Formula IV. 

Figure 2 illustrates processes that can be used to prepare a tablet comprising a compound 

of fonnula II. 

Figure 3 illustrates a process for preparing a bilayer tablet of the invention. This process 

is further detailed in Example 1. 

The invention will now be illustrated by the following non-limiting Examples. 
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Example 1: Tablet Formation. 

The manufacturing procedure for a fixed dose combination tablet containing the 

compounds of Formulas I, II, III and IV include the following steps: 1) fluid-bed granulation and 

drying of the compound of Formula 1,2) high-shear granulation and fluid-bed drying of the 

compound of Formula II or the compound of Formula II loaded on silica particles, 3) dry 

granulation of the compound of Formula III and dry granulation of the salt of Fonnula IV, 4) 

milling of the dry granulation of the compound of Formula III and milling of the dry granulation 

of the salt of Formula IV, 5) blending of the compound of Formula III and the salt of Formula 

IV, 6) blending of the compound of Formula I and the compound of Formula II, 7) bilayer 

compression with one layer consisting of the blend of the compounds of Formula I and Fonnula 

II and the other layer consisting of the blend of the compounds of Formula III and Formula IV to 

form a tablet, 8) coating of the tablet and 9) packaging of the coated tablet. 

The in-process weight control for a bilayer tablet was superior compared to a trilayer 

tablet configuration. Bilayer weight control for the layer containing the compounds of Formula I 

and Formula II was between 100.2% and 100.8% of the mean target layer weight. Mean weights 

for the total tablet was between 99.5% and 100.7% of the mean target tablet weight. The relative 

standard deviation (RSD) value for the layer containing the compounds of Formula I and 

Formula II was between 1.4% and 2.2%, while the RSD for the total tablet was between 0.7% 

and 1.2%. These low RSD values indicate very low weight variability during the bilayer tablet 

compression process. The friability at the start and end of the compression process was 0.0%. 

No chipped, capped, or broken tablets were observed during bilayer compression. 

Significant material property and compressibility differences between layer 1 and layer 2 

presented the risk of layer separation during the tablet compression process using the process of 

preloading Formula II on a solid carrier. However, the resulting tablets were intact with no 

defects and withstood the aggressive film-coating process. 

As described above, an intermediate mixture that is useful for preparing a layer of a 

tablet of the invention is a composition that comprises the compound of formula I and the 

compound of fonnula II. Accordingly, in one embodiment, the invention provides a 

composition comprising the compound of formula I and the compound of formula II. The 

compounds of formula I and II may be present in any of the amounts or ratios described herein 
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that are useful for preparing tablets of the invention. For example, the following tables illustrate 

representative components and weight ratios for intermediate compositions that can be used to 

prepare tablets of the invention. 

Components Components % w/w mg/tablet 
Compound of 
Formula I 26.77 150.0 
Compound of 
Formula II 13.39 75.0 

Colloidal Silicon 
Dioxide 15.40 86.3 

Lactose 
Monohydrate 1.94 10.9 

Microcrystalline 
Cellulose 29.32 164.3 
Hydroxypropyl 
Cellulose 1.34 7.5 
Hydroxypropyl 
Cellulose 0.80 4.5 
Sodium Lauryl 
Sulfate 2.01 11.3 

Croscarmellose 
Sodium 8.03 45.1 

Magnesium Stearate 1.00 5.6 
Total 100.0 560 

Components Components % w/w mg/tablet 
Compound of 
Formula I 23.61 150.0 

Compound of 
Formula II 15.74 100.0 
Colloidal Silicon 
Dioxide 18.10 115.0 

Lactose 
Monohydrate 1.71 10.9 

Microcrystalline 
Cellulose 28.26 179.5 
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Hydroxypropyl 
Cellulose 1.18 7.5 

Hydroxypropyl 
Cellulose 0.94 6.0 

Sodium Lauryl 
Sulfate 1.77 11.3 

Croscarmellose 
Sodium 7.67 48.8 

Magnesium Stearate 1.00 6.4 
Total 100.0 635 
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Components Components % w/w mg/tablet 
Compound of 
Formula I 19.10 150.0 
Compound of 
Formula II 19.10 150.0 
Colloidal Silicon 
Dioxide 21.97 172.5 

Lactose 
Monohydrate 1.38 10.9 

Microcrystalline 
Cellulose 26.74 210.0 
Hydroxypropyl 
Cellulose 0.96 7.5 
Hydroxypropyl 
Cellulose 1.15 9.0 
Sodium Lauryl 
Sulfate 1.43 11.3 

Croscarmellose 
Sodium 7.16 56.3 

Magnesium 
Stearate 1.00 7.9 

Total 100.0 785 

Attempts were also made to manufacture the tablet as a trilayer. During trilayer 

compression, the tablet was manufactured with a layer of the compound of Formula I, a second 

layer containing the compound of Formula II and a third layer containing a blend of the 

compound of Formula HI and the salt of Formula IV. The initial attempt was to apply the 

compound of Formula E as the first layer, followed by the compound of Formula I on the second 

layer, and lastly the third layer of a blend of the compound of Formula III and the salt of Formula 

IV. The weight of the layer containing the compound of Formula II was too small, which 

resulted in a very thin tablet layer that caused a collision of the upper and lower punches during 

the compression process. The weight of the layer containing the compound of Formula I was 

similar to the weight of the layer containing the compound of Formula II so punch collision 

would prevent the reverse configuration. The weight of the blend containing the compounds of 

Formula III and IV was large enough to present a layer thickness that prevented punch collision 
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during the compression process. This layer was followed by a second layer containing the 
compound of Formula I and a third layer containing the compound of Formula II. 

Severe tablet defects were observed during the tablet compression process involving the 
three layer process. There was also difficultly controlling the tablet weight with this three layer 
configuration as well. In addition, the second and third layers separated from the tablet core. An 
intact tablet, free of defects could not be produced for the trilayer tablet configuration. 

Combining all of the compounds of Formula I, II, HI, and IV in a mixture to produce a 
mono layer tablet compromises the chemical stability of Formula IV. Additionally, improper 
combinations of the compounds of Formula I, II, III, or IV in a bilayer tablet will also 
compromise the chemical stability of Formula IV. For example, Formula IV in the presence of 
silicon dioxide from the Formula II formulation will decompose Formula IV; and Formula IV in 
the in the presence of sodium lauryl sulphate from the Formula I formulation will decompose 
Formula IV. 

Example 2 
The following table illustrates representative compositions of the invention that are 

useful in preparing tablets of the invention. 

Components 

Compound of 
Formula II 

7 5 mg Formulation 

Compot 
Formula 13 

Formul 

md of 
100 mg 
ation 

Components % w/w mg/tablet % w/w 
mg/table 

t 
Compound of 
Formula III 16.5 200.0 15.5 200.0 

Salt of Formula IV 24.7 300.0 23.3 300.0 
Compound of 
Formula I 12.4 150.0 11.7 150.0 

Compound of 
Formula II 6.2 75.0 7.8 100.0 

Colloidal Silicon 
Dioxide 7.1 86.3 8.9 115.0 

Lactose Monohydrate 0.9 10.9 0.8 10.9 

Microcrystalline 
Cellulose 20.9 253.8 20.9 269.0 

Hydroxypropyl 
Cellulose 0.6 7.5 0.6 7.5 
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Hydroxypropyl 
Cellulose 0.4 4.5 0.5 6.0 

Sodium Lauryl Sulfate 0.9 11.3 0.9 11.3 
Croscarmellose 
Sodium 7.7 93.1 7.5 96.8 

Magnesium Stearate 1.7 20.1 1.6 20.9 
Total 100 1212 100 1287 
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Example 3 

The following table illustrates a representative composition of the invention that is 

useful in preparing tablets of the invention. 

Components 

Compound of Formula II 
150 mg Formulation 

Components % w/w mg/tablet 
Compound of 
Formula III 13.9 200.0 

Salt of Formula IV 20.9 300.0 
Compound of 
Formula I 10.4 150.0 

Compound of 
Formula II 10.4 150.0 

Colloidal Silicon 
Dioxide 12.0 172.5 

Lactose Monohydrate 0.8 10.9 

Microcrystalline 
Cellulose 20.8 299.5 

Hydroxypropyl 
Cellulose 0.5 7.5 

Hydroxypropyl 
Cellulose 0.6 9.0 

Sodium Lauryl Sulfate 0.8 11.3 
Croscarmellose 
Sodium 7.3 104.3 

Magnesium Stearate 1.6 22.4 
Total 100 1437 
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Example 4 

The following table illustrates a representative composition of the invention that is useful 

in preparing tablets of the invention. 

Components 

Compound of Formula II 
150 mg Formulation 

Components % w/w mg/tablet 

Compound of Formula III 14.8 200.0 

Salt of Formula IV 22.2 300.0 

Compound of Formula I 11.1 150.0 

Compound of Formula II 11.1 150.0 

Lactose Monohydrate 0.8 10.9 

Microcrystalline Cellulose 19.5 267.1 

Colloidal Silicon Dioxide 11.1 150.0 

Croscarmellose Sodium 6.1 81.75 

Hydroxypropyl Cellulose 0.6 7.5 

Sodium Lauryl Sulfate 0.8 11.25 

Magnesium Stearate 1.6 21.5 

Tablet Core Weight 100 1350 

Example 5. 

A pharmacokinetic dose-ranging study involving the compound of Formula II was 

conducted. Doses for the compound of Formula II for the dose-ranging study included 50 mg, 

100 mg and 200 mg. Pharmacokinetic data for the compound of Formula II from the dose-

ranging study for the 100 mg dose is provided in the table below. 

PK Data for the compound of Formula II 

(dose-ranging study; 100 mg dose; n=l 1) 

AUCtau (ng.hr/mL) 3440 (34.3) 

Cmax (ng/mL) 563 (30.7) 

T1/2 (h) 3.12(2.55,3.36) 

CL/F (L/h) 33.2(43.6) 

Q i = first quartile; Q3 = third quartile 
Data presented as arithmetic mean (%CV); Tw presented as median (QI, Q3); %CV, percent coefficient of 

variation 
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A pharmacokinetic study involving two fixed-dose combinations of the compounds of 

Formula 1/ Formula n/ Formula III/ Fonnula IV was also conducted. Doses for the fixed-dose 

combination of the compounds of Formula I/ Formula II/ Formula III/ Formula IV were 150 

mg/100 mg/ 200 mg/300 mg (Dose A) and 150 mg/150 mg/ 200 mg/300 mg (Dose B) 

respectively. Phamacokinetic data for the compound of Formula II from the study involving the 

two fixed dose combinations (Dose A and Dose B) is provided in the following table. 

PK Data for the compound of Formula II 

(fixed dose combination study) 

Mean (CV%) PK Dose A (n = 43) Dose B (n = 42) 

AUCiau (ng.hr/mL) 5150(31.7) 10400 (35.1) 

Cmax (ng/mL) 855 (27.6) 1570 (29.7) 

Ciau (ng/mL) 10.8(83.6) 23.3 (103) 

The overall exposure, as measured by area under the curve (AUC), was 1.5 to 2-fold 

higher for the compound of Formula II in the fixed-dose combination study (Dose A) versus the 

exposure as measured by area under the curve (AUC) for the dose-ranging study involving the 

100 mg dose of the compound of Formula II. Due to this increased exposure to the compound 

of Formula II, either less of the compound of Formula I is required to provide an equivalent 

antiviral effect, or the same amount of the compound of Formula I will provide an increased 

antiviral effect when the compound of Formula I is administered with the compound of 

Formula II. This unexpected increased exposure to the compound of Formula II, also suggests 

that less compound of Formula II is required to achieve effective exposure to the compound of 

Formula II. 

All publications, patents, and patent documents are incorporated by reference herein, as 

though individually incorporated by reference. The invention has been described with reference 

to various specific and preferred embodiments and techniques. However, it should be 

understood that many variations and modifications may be made while remaining within the 

spirit and scope of the invention. 
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The claims defining the invention are as follows: 

1. Use of a compound of Formula I: 

HO u CH3 

H3C 

I ; and 

a compound of Formula II: 

.0. y 
o 

Me.MXN 

Ph. 

K" o 
~Ph 

M N 

a compound of Formula III: 

HI ; and 

a salt of Formula IV: 
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in the manufacture of a medicament for treating HIV; 

wherein the medicament is in the form of a tablet comprising a first layer and a 

second layer, wherein the first layer comprises the compound of Formula I and the compound 

of formula n, and optionally a pharmaceutically acceptable carrier, and the second layer 

comprises the compound of formula HI and the salt of formula IV, and optionally a 

pharmaceutically acceptable carrier. 

2. The use of claim 1, wherein the first layer of the tablet is in contact with the second 

layer. 

3. The use of claim 1 or claim 2, wherein the weight of the compound of Formula I 

divided by the weight of the compound of Formula II is 1.0 ± 0.5. 

4. The use of any one of claims 1 to 3, wherein the first layer of the tablet further 

comprises a plurality of silica particles. 

5. The use of claim 4, wherein the compound of Formula II is associated with silica 

particles. 

6. The use of any one of claims 1 to 5, wherein the tablet comprises 150 mg ± 10% of 

the compound of Formula I; 150 mg± 10% of the compound of Formula II; 

200 mg± 10% of the compound of Formula ID; and300mg± 10% of the salt of Fonnula IV. 

7. The use of claim 6, wherein the tablet comprises 150 mg ± 5% of the compound of 

Formula I. 

8. The use of claim 7, wherein the tablet comprises 150 mg ± 2% of the compound of 

Formula I. 

9. The use of any one of claims 6 to 8, wherein the tablet comprises 150 mg ± 5% of the 

compound of Formula n. 
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10. The use of claim 9, wherein the tablet comprises 150 mg ± 2% of the compound of 

Formula II. 

11. The use of any one of claims 6 to 10, wherein the tablet comprises 200 mg ± 5 % of 

the compound of Formula HI. 

12. The use of claim 11, wherein the tablet comprises 200 mg ± 2% of the compound of 

Formula HI. 

13. The use of any one of claims 6 to 12, wherein the tablet comprises 300 mg ± 5 % of 

the salt of Formula IV. 

14. The use of claim 13, wherein the tablet comprises 300 mg ± 2% of the salt of 

Formula IV. 

15. The use of any one of claims 1 to 14, wherein the tablet further comprises a 

pharmaceutically acceptable carrier. 

16. The use of any one of claims 1 to 15, wherein the tablet is formulated in unit dose 

form. 

17. The use of any one of claims 1 to 16, wherein the tablet is formulated for once a day 

dosing. 

18. The use of claim 1, wherein the tablet core weight is 1350 mg and consists of the 

following components: 150.0 mg of the compound of Formula I; 150.0 mg of the compound 

of Formula II; 200.0 mg of the compound of Formula III; 300.0 mg of the salt of formula IV; 

10.9 mg of lactose monohydrate; 267.1 mg of microcrystalline cellulose; 150.0 mg of colloidal 

silicon dioxide; 81.75 mg of croscarmellose sodium; 7.5 mg of hydroxypropyl cellulose; 11.25 

mg of sodium lauryl sulfate; and 21.5 mg of magnesium stearate. 
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