AMORPHOUS SALT OF A MACROCYCLI CI NHI BI TOR OF HCV Field of the invention The
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inhibitors with a central cyclopentane moiety. WO 2007/014926 discloses a series of

macrocyclic NS3 serine protease inhibitors, including salt-forms of these compounds.
Amongst these, the compound of formula I with the chemical structure depicted
hereinafter, is of particular interest. This compound, with its full chemical name

25  (1R,4R,6S5,15R,17R)-cis-N-[17-[2-(4-isopropylthiazol-2-yl)-7-methoxy-8-methyl-
quinolin-4-yloxy]-13-methyl-2,14-dioxo-3,13-diazatricyclo[13.3.0.0*]octadec-7-ene-
4-carbonyl] (cyclopropyl)sulfonamide or (1R,4R,6S,7Z,15R,17R)-
N-[17-[2-(4-isopropylthiazol-2-yl)-7-methoxy-8-methylquinolin-4-yloxy]-13-methyl-
2,14-dioxo-3,13-diazatricyclo[13.3 .0.04’6]octadec-7-ene-4-carbony1] (cyclopropyl)-

30 sulfonamide, is also referred to as "TMC435". TMC 435 can be prepared by the
synthesis procedures described in Example 5 of WO 2007/014926. As used herein, the

terms “compound of formula I”” and “TMC435” refer to the same chemical entity.
TMC435 not only shows pronounced activity against HCV but also has an attractive

35  pharmacokinetic profile. Clinical investigations show that this compound is well-

tolerated in patients and confirm its potential to effectively suppress HCV.
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TMC435 not only shows pronounced activity against HCV but al so has an
attractive pharmacokinetic profile. dinical investigations show that this
conmpound WO 20/dorberated in patients and confirmits p®CEmPRE@EN0/001097
effectively suppress HCV. TMC435 is podrly water-soluble and inproving its
solubility as well as its concomtant bioavailability are desirable targets
for drug devel opnent. Adm ni stering higher doses of poorly soluble drugs
coul d overcone bioavailability problenms, but\this |leads to |arger and
therefore | ess practicable dosage forns. Desifed are dosage forns that are
conpact and easy to manufacture. |t i t hat bioavailability of poorly
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is its bioavailability or vice dUC|ng t he degree of crystallinity
has a positive effect on bioavai hef y. Anmor phous materials generally
offer interesting properties such as S hi gher di ssolution rate and
solubility than crystalline fornms, typically resulting in inproved
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to be difficult because for ny s ances the anorphous formis unstable,
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that are not imediately clear. phous and crystalline forms not
only show differences in bioavailability, but also if)their processing
properties, such as hygroscopicity, flomablllty, conpaction, and the |iKke.
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is stable and enefici al ties In terns of one or t he
converting these in amorphous form Typically, the more crystalline the pharmaceutical
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10  agent, the lower is its bioavailability or vice versa, reducing the degree of crystallinity
has a positive effect on bioavailability. Amorphous materials generally offer interesting
properties such as a higher dissolution rate and solubility than crystalline forms,
typically resulting in improved bioavailability. Generating and stabilizing this state
typically proves out to be difficult because for many substances the amorphous form is

15  unstable, quickly converting partially or completely to the more stable crystalline form.
This conversion is influenced by external factors such as temperature, humidity, traces
of crystalline material in the environment, etc. Even amorphous forms that seem stable
for long periods of time can convert partially or completely to crystalline forms,
sometimes for reasons that are not immediately clear.

20
The amorphous and crystalline forms not only show differences in bioavailability, but
also in their processing properties, such as hygroscopicity, flowability, compaction, and
the like. If during the clinical development and manufacture of solid dosage forms the
solid form of the drug substance is not stable, the exact amount of the desired form

25  used or studied may vary from one lot to another causing undesired variability not only



follow ng: its bioavailability, pharmacokinetic properties such as, rel ease
rate, area under the curve, and the like; as well as its ability to be
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easy to manufacture. It further has been found that this form can conveniently be
prepared by spray-drying as manufacturing procedure.

Description of the Figures '
20  Figure 1 is an Infrared spectrum (microATR) of the amorphous Na salt of TMC435
Figure 2 is a Powder XRD (X-ray diffraction) pattern of the amorphous Na salt of
TMC435
Figure 3 is a DSC (differential scanning calorimetry) curve of the amorphous Na salt of
TMC435
25  Figure 4 is an MDSC (modulated differential scanning calorimetry) overlay of the
amorphous Na salt of TMC435
Figure 5 is a TGA (thermogravimetric analysis) curve of the amorphous Na salt of
TMC435
Figure 6 is a DVS (dynamic vapor sorption) of the amorphous Na salt of TMC435
30  Figure 7 is a Powder XRD pattern of the amorphous Na salt of TMC435 stored during
1 year 8 months and 23 days

Description of the invention

The present invention relates to the sodium salt of the compound of formula I in
35 amorphous form. The present invention further also to a process for preparing the

amorphous form of the sodium salt of the compound of formula I.



I mpurities, or no nore than about 1% of inpurities, or no nore than about
0.5% of inpurities, or no nore than about 0.1% of inpurities. The

i mpuriti ewormaw/dee22eonpounds ot her than the conpound of fPormre@olopiier may be
any of the other solid fornms of the ceénpound of formula I, in particular
crystalline forms. Purity may be tested by standard spectroscopic
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such as di er or tetr uran.
water is added to the solvent, and subsequently, the compound of formula I is added.
The procedures of step a) are preferably conducted under stirring. Also preferred is that
in step a) the compound of formula I is allowed to form a solution and that this solution

is subsequently spray-dried.

25  The mixture or solution resulting from step a) is then sprayed through the nozzle of a
spray-dryer whereby the solvent from the resulting droplets is evaporated, usually at

elevated temperatures, e.g. by the introduction of hot air.

In one embodiment, the aqueous sodium hydroxide is a concentrated solution of

30  sodium hydroxide in an aqueous medium, in particular in water, for example a NaOH
solution that is in the range of about 1N to about12.5N, or of about 5N to about 12.5N,
or of about 7.5N to about 12.5N, for example is about 10 N.

Solvents that can be used in this process are those that are accepted for use in the
35  preparation of pharmaceutical compositions and are both volatile enough for use in

spray-drying (with a boiling point below e.g. 150°C, or below e.g. 100°C) and can

sufficiently dissolve TMC435 (having a TMC435 solubility of e.g. > 10 g/l, or e.g.



The drying gas may be any gas. Preferably, the gas is air or an inert gas
such as nitrogen, nitrogen-enriched air or argon. The tenperature of the
dryi ng gasoavindee2gas i nlet of the spray-drying chanber pcamprb@ofoornt about
25C to about 3000C, or from about 60Csto about 300C, or from about 60C to
about 150C. The spray-drying is conducted in a conventional spray-drying
apparatus conprising a spray-drying chanber, atom zing means for
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20  atomization wheel may be vaned. Preferably, the rotary atomizer is located in the upper
part of the spray-drying chamber, for example in the chamber roof, so that the droplets
produced dry and fall to the lower part of the chamber. Typically, rotary atomizers
produce droplets that have a size in the range of from about 20 to about 225 um, in
particular from about 40 to about 120 pm, the droplet size depending upon the wheel

25  peripheral velocity.

Suitable pneumatic nozzles (including two-fluid nozzles) comprise those that are
located in the upper part of the spray-drying chamber, for example in the chamber roof,
and operate in so-called "co-current mode". Atomization takes place using compressed
30  air such that the air-liquid ratio is in the range of about 0.5 - 1.0 : 1 to about 5 : 1, in
particular from about 1 : 1 to about 3 : 1. The feed mixture and the atomizing gas are
passed separately to the nozzle head, where the atomization takes place. The size of the
droplets produced by pneumatic nozzles depends on the operating parameters and can

be in the range e.g. from about 5 to 125 um, or from about 20 to 50 pm.
35

Two-fluid nozzles that operate in so-called "counter-current mode" may also be used.
These nozzles operate in a similar way to two-fluid nozzles in co-current modes except
that they are located in a lower part of the drying chamber and spray droplets upwards.



Two-fluid nozzles that operate in so-called "counter-current node" may al so
be used. These nozzles operate in a simlar way to two-fluid nozzles in
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chanber and spray dropl ets upwards. Typically, counter-current two-fluid
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herei n pr oebalx 20 6makmit8Atmmpr ocedures to prepare the anorphous sodi um sal t

of TMC435 in very high yield and with a high degree of purity (both close

to 100% such as for exanple the yield and being >95%. or >99%. t hese
28 Suitable atomizing means may be’selected depending on the desired droplet size, which

depends on a number of factors, such as the viscosity and temperature of the feed

mixture, the desired flow rate and the maximum acceptable pressure to pump the feed

mixture, have on droplet size. After selecting the atomizing means so that the desired

average droplet size is obtained for a feed mixture having a particular viscosity, the
25  mixture is admitted to the spray-drying chamber at a particular flow rate.

The powder obtained after the spray-drying step may further be dried, for example at

increased temperature, or at reduced pressure, or both.

30  The processes described herein provide convenient procedures to prepare the
amorphous sodium salt of TMC435 in very high yield and with a high degree of purity
(both close to 100%, such as for example the yield and being >95%, or >99%, these
percentages in the instance of purity being w/w, i.e. weight/weight). Small amounts of
water can be present in the obtained product after drying, for example from about 5%

35  to about 1%, w/w. When brought into contact with humidity, up to about 13% (in
particular about 13.1%) can be absorbed. Even when water is absorbed, the product

remains stable.



percentages in the instance of purity being ww, i.e. weight/weight). Small
anounts of water can be present in the obtained product after drying, for
exanpl e fworaM®m295% t 0 about 1% w w. Wien brought i nPOTEPRAIQO0119F t h

hum dity, up to about 13% (in particuFar about 13.1% can be absorbed. Even
when water is absorbed, the product remains stable. The resulting powder,
after addition of the required eXC|p|ents can he processed directly into
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the i nvent dRectyrine B8d dokpedomhiPiirtSs ke 6f cdpdglesodi um salt of the
conpound of forrmula I, obtained or obtainable by a spray-drying process as
descri bed herein. The present invention also relates to the sodiumsalt of
t he conpouhdstdfa fustheuaspeét, the iavertiphgueviier the bmorpiees &smeofithelsodimmrsalt Thi s

I nventigon sodi f Ia I in
anor phof’as o@?n#) &k%ﬁiog@ngﬂﬁw %ﬁ%??é&w R‘SPHB racsg)qu%%) {)fof:% eat nent of
HCV- r el at edesetber] hereins. The invention also relates to the use of the sodium
salt of the corrpound of formula | in anmorphous formin the nmanufacture of a
rredlcarrent i nhi,biting HCV, or f r t he tr%f nt of H relate?

condi t i ons: erH@S'HFé%‘@HPO?ﬁ aaseigh (e sogig e rRImPRI S formida L iy a
mammal , i na@afphoGsifori for hsean deiEixﬁémtmghﬂ‘sﬁmentﬂGNalsafraaﬁes Qﬂthe@bdﬁltﬁ $a80 1 ng

f d th HCV inf i d '
i i & er PhECERBPRNE fh/GteMeddn Ao it s 6 s BRD G R 1% o
manmal i n fedbe rémmentf of HHCV-rekkek auidimndi Theonserntionl albaclasse tlgramshanlfdgﬁ c
condi tions s&l’u&?ﬁiggﬁ o?{he%nlfﬁ(nd bﬂfddﬁ%ld‘ﬁn%ﬁoﬁﬁ'f&% b éﬁ% rmaFnh?a[c‘&?rg df a

i nfl ammati on and necrosi s iver disease,
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i nvention provides a pharmaceutical conposition conprising the
20  HCV-related conditions include those pathologic conditions brought on by HCV,
including progressive liver fibrosis, inflammation and necrosis leading to cirrhosis,
end-stage liver disease, and HCC. The amount to be administered in particular is an
effective amount, this referring to an amount that is effective in suppressing or reducing
HCYV infection, or suppressing or reducing the conditions associated with HCV
25  infection. Preferably, said amount is selected such that the viral load drops
significantly, e.g. the viral load drops at least two orders of magnitude, or the viral load
drops at least three orders of magnitude, or the viral load drops at least four orders of

magnitude, or the viral load drops below the detection limit of HCV.

30 In addition, the invention provides a pharmaceutical composition comprising the
sodium salt of the compound of formula I in amorphous form and a pharmaceutically
acceptable carrier. The said sodium salt of the compound of formula I in amorphous
form preferably is present in the said pharmaceutical composition in an effective
amount, i.e. an amount as specified above. .

35
The pharmaceutically acceptable carrier present in the pharmaceutical compositions of
the invention may comprise one or more pharmaceutically acceptable excipients. The

said pharmaceutical compositions preferably are in solid form but may also be in liquid
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(i ncludi ng subcutaneously, intramuscularly, and intravenously), rectally,
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];rg;/ mbeI ;r)]r 2 r'%%lggngéth%%ghﬁcﬁ%ﬁataﬁ? & Pe‘?‘%ﬁ'ra,“% Y e LS Al st ered at
appr op20 at parentesal wdingnistrationg othasahdeldayy there are provided suitable art-known
aerosol delivery systems. The compositions may be conveniently presented in unit
dosage form, in particular tablets and capsules. Alternatively, the dosage forms may be
presented as one, two, three, four, or more subdoses administered at appropriate
intervals throughout the day.
25
The sodium salt of the compound of formula I in amorphous form, either as such or in
the form of a pharmaceutical composition or, preferably, as unit dosage form, is
preferably administered once daily (q.d.). Other dosage regimens may also be applied,
for example twice or three times daily. A suitable daily dosage of the sodium salt of the
30  compound of formula I in amorphous form, expressed as amounts of the free form of
the compound of formula I, per day, is from about 1 mg to about 1000 mg of the
compound of formula I, or from about 5 to about 800 mg, or from about 5 to about
400 mg, or from about 10 to about 300 mg, or from about 20 to about 250 mg, or from
about 50 to about 200 mg, for example about 25 mg, or about 75 mg, or about 100 mg,
35  orabout 150 mg, or about 200 mg. To calculate the daily amount of the amorphous
sodium salt to be administered, each of the cited values has to be multiplied by 1.029,
or by 1.0293.
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exanpl f those suitable for oral adm nistration nmay include flavoring agents
or tas % maski ng agents. The invention also relates to a conbi nation of the
sodi um sal fThefinvehtor alsp calates tof a ¢@mbmhtzon ofi the amrﬁmprsalwfﬂarqunmvdmdn@t her
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Anti - HE o BRbGU SRRy anotier 8@1 HCE piibSind o6 brammaEr SR B vy

pol yner asesnrmhtabediusr sepatdfdoqrequanimé usenhitizatmes of HUV hife@iomsof ot her targets
in the HCV | ife cycle, and an i mmunonodul atory agents, and conbi nati ons

t hereof. HCV pol ynerase inhibitors include, NM83 (val opicitabine), R803,
JTK-109, JTIIEV gampoands thaandsaysedivsieb@ombinations itglude-HAY ol wheras0s,

VCH- 759, PFnl@lﬁ%?fHC%%t@Qse inhibitors, inhibitors of other targets in the HCV life cycle,

20  and an immunomodulatory agents, and combinations thereof. HCV polymerase
inhibitors include, NM283 (valopicitabine), R803, JTK-109, JTK-003, HCV-371,
HCV-086, HCV-796 and R-1479, R-7128, MK-0608, VCH-759, PF-868554, GS9190,
XTL-2125,NM-107, GSK625433, R-1626, BILB-1941, ANA-598, IDX-184,
IDX-375, MK-3281, MK-1220, ABT-333, PSI-7851, PSI-6130, VCH-916. Inhibitors

25 of HCV proteases include BILN-2061, VX-950 (telaprevir), GS-9132 (ACH-806),
SCH-503034 (boceprevir), ITMN-191, MK-7009, BI-12202, BILN-2065, BI-201335,
BMS-605339, R-7227, VX-500, BMS650032, VBY-376, VX-813, SCH-6, PHX-1766,
ACH-1625,IDX-136, IDX-316. An example of an HCV NS5A inhibitor is
BMS790052, A-831, A-689, NIM-811 and DEBIO-025 are examples of NS5B

30  cyclophilin inhibitors.

Inhibitors of other targets in the HCV life cycle, including NS3 helicase;
metallo-protease inhibitors; antisense oligonucleotide inhibitors, such as ISIS-14803
and AVI-4065; siRNA's such as SIRPLEX-140-N; vector-encoded short hairpin RNA

35 (shRNA); DNAzymes; HCV specific ribozymes such as heptazyme, RP1.13919; entry
inhibitors such as HepeX-C, HuMax-HepC; alpha glucosidase inhibitors such as
celgosivir, UT-231B and the like; KPE-02003002; and BIVN 401.
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ri bosone e@lfivatives thereof, and including, but not limited to, VX-497 (merimepodib), VX-148,
20  and/or VX-944); or combinations of any of the above.

Particular agents for use in said combinations include interferon-a (IFN-a), pegylated

interferon-a (in particular pegylated interferon-a-2a and -a-2b), and ribavirin, as well as

therapeutics based on antibodies targeted against HCV epitopes, small interfering RNA
25  (SiRNA), ribozymes, DNAzymes, antisense RNA.

In another aspect there are provided combinations of the sodium salt of the compound
of formula I in amorphous form as specified herein and an anti-HIV compound. The
latter preferably are those HIV inhibitors that have a positive effect on drug metabolism

30  and/or pharmacokinetics that improve bioavailabilty. An example of such an HIV
inhibitor is ritonavir.

The said combinations may find use in the manufacture of a medicament for treating
HCYV infection in a mammal infected therewith, said combination in particular

35 comprising the sodium salt of the compound of formula I in amorphous form, as
specified above and interferon-a (IFN-a), pegylated interferon-a (in particular
pegylated interferon-a-2a and -a-2b), or ribavirin. Or the invention provides a method

of treating a mammal, in particular a human, infected with HCV comprising the
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The individual components of the combinations of the present invention can be
administered separately at different times during the course of therapy or concurrently
in divided or single combination forms. The present invention is meant to embrace all
such regimes of simultaneous or alternating treatment and the term “administering” is
25  to be interpreted accordingly. In a preferred embodiment, the separate dosage forms are

administered simultaneously.

The amorphous sodium salt of TMC435 is stable during long periods of time, i.e.
periods exceeding 1 2 years, as can be demonstrated by comparing the XRD spectra

30 taken shortly after its preparation and after a long period of time. Figure 7 shows the
Powder XRD pattern of the amorphous Na salt of TMC435 after storing during 1 year,
8 months and 23 days. This pattern remained essentially unchanged as compared to the
pattern obtained shortly after the preparation of TMC435 Na salt, as represented in
Figure 2. This means that the amorphous Na salt of TMC435 allows stable storage

35  during a normal shelf life period.

As used herein, the term “about” has its conventional meaning. In certain embodiments

when in relation to a numerical value, it may be interpreted to mean the numerical
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Pr epar at i oamofinttdf®73$ 5dimg'g pakdent TMCA35 in armr phous form Sodi um

hydr oxi de 1 ON sol uti on, prepared by dissolving 24.00 g sodi um hydroxi de in
55. 80 g puEkimpk In®reparativaof JMIEM3 I Ord W2psles g vi gorously stirred net hyl ene

chloride. The spray dried powder (72.05 g) obtained in example 1, sodium laurylsulfate (1.19 g),
20  anhydrous colloidal silica (1.19 g) and lactose monohydrate (158.83 g) were sieved and
blended in a suitable recipient for 10 minutes. Sieved magnesium stearate (1.19 g) was
added to this mixture and the resulting mixture was blended for 5 more minutes. The
resulting composition was filled into hard gelatin capsules.

Table 1 presents the batch formula for a typical batch size of 700 capsules in the
25  manufacturing of amorphous TMC435 sodium salt oral capsules.

Component Quantity (mg)  Quantity (g) per Batch
' per capsule Size of 700 capsules

amorphous TMC435 sodium salt  102.93 mg 72.05¢g
Sodium lauryl sulphate 1.7mg 1.19¢g
Magnesium stearate 1.7 mg 1.19g

Silica colloidal anhydrous 1.7 mg 1.19g
Lactose monohydrate 226.9 mg 158.83 g

Hard gelatin capsule - size 0 — 1 pc 700 pcs

cap red5/body red5




TMCA35 (450.00 g) was added to this m xture under noderate stirring, and
stirring was continued until the resulting m xture was visually clear. The
t hus obt avoedinfioxz20r e was spray dried in a standard spr&gT@PpEo/oonder N2
conditions. The spray dried product was collected and dried in a vacuum
oven. The resulting powder being the anorphous sodiumsalt of TMZ435,
contained the free formof the active ingredient TMA35 in_an anmount of
971. 53 ny/ §aiedasesentsibgbateh formmistoradypiey betchmzedH0pcapsutesjathes The
spray dri eghaReRe@Fing 62 aRorpihbud IIMC4sodiurne XA fgloralsagswes.| auryl sul fat e

(1.19 g), anhydrous colloidal silica (_1.19 g) and | actose nonohydrate (

158. 83 g) wer and bl ended in i e oY m nut es.

Si eved nagnes?ﬁ%?gé(eglgr ate (1.19 g vva(gaagﬁ@[e@.pét)o mﬁg@%?giaérrgi%%}g t he
resulting mixture was bl ended for 5 mpeecapsyl __Pire of 680 (c sconposi tion
was filled intiQ.hape pRlcakkRo&GaRs Ul es.ﬁl_’q@k&t 1 presentig 44he batch fornul a

for a typical batch size of 700 capsules I he manuf acturing of anorphous
TMC435 sodi un$atal t or al capsul es. Conponent Quantity (ng) Quantity (g) per
Bat ch per capsediemIhdg] Qfiphdd® capsul es @amighous TMCA3R24@di um salt 102. 93

ng 72.05 g Sodj um L auryl sul phate 1.7 1.19 g Magnesi stearate 1.7 ng
1.19 g Silica 81“756%5% thydrous 1.7 2@411}'%19 g Lact os(y%nohydrate 226.9

ng 158. 83 g Hailida gell@dalmnbybeus e - size0.®dmg 1 pc 700 pk34gap red5/ body
redSTabl e 2 t ch formul a typi cal size of 600
capsules in Hﬁ%aﬁ%r@?%ogﬁgg‘?éng of anor pr?g%;m%\/MSS sod?gtr%%gl‘t 25 ng oral
capsul es. ConPansegelatiocapsule ysized)- Quantikpe (g) per BablBpper capsule Size
of 600 capsul g3 Ra%HRPYSI IMCA3S sodi um 25. 73 ng 15.44 g salt Sodium | auryl
sul phate 0.4 Mg 0-24 0

Example 3: Characterization of the amorphous sodium salt prepared according to
5 example 1.
¢ Amorphous
o Showed a glass transition at 192.5°C
e Contained solvent (water)
-DSC showed an endothermic signal at 81.1°C (78 J/g)
10 -TGA showed a weight loss of 3.7% (25-245°C)
e Hygroscopic

Infrared spectrometry (IR)
Micro Attenuated Total Reflectance (microATR)

15  The sample was analyzed using a suitable microATR accessory.

number of scans: 32

resolution: 1em™

wavelength range: 4000 to 400 cm™

apparatus: Thermo Nexus 670 FTIR spectrophotometer
20  baseline correction: yes

detector: DTGS with KBr windows

beamsplitter: Ge on KBr

micro ATR accessory: Harrick Split Pea with Si crystal

The IR spectrum of TMC435 Na salt contained solvent (water) and reflects the

25  vibrational modes of the molecular structure of the sodium salt of TMC435.



Magnesi um stearate 0.4 ng 0.24 g Silica colloidal anhydrous 0.4 ng 0.24 g
Lact ose nonohydrate 51.8 ng 31.08 g Hard gelatin capsule - size 4 - 1 pc
600 pes caip 2wdBr22body red 5 Exanpl e 3: Characteri zat i orCoOfEPRO16/060OT phous
sodium salt prepared according to exadple 1. Anorphous Showed a gl ass
transition at 192.5C Contained solvent (water) -DSC showed an endot hermc
signal at 81.1 0C (78 J/g) -TGA showed a weight |oss of 3.7% (25-245C)

Hygr oscopi R srciumepedii@erlonetry (IR) M cro Attenuated Total Reflectance
(m croATR) The sanpl e was anal yzed using a suitable m croATR accessory.
nunber of Beowder:XRBD resolution: 1 cm 1 wavel ength range: 4000 to 400 cm 1
appar at us: yIher : 08 (RRPD 1. t ion: yes
dot ector DAL PRRRFEHSachon (KPR SRER L AIT AT 2 3T RO BULERO
accessor y: MED diffrrctepeter PBEISRG0with genayatorP WHP40; Rhesinsleumenh was TMC435 Na
salt cont aecglﬁﬂpe%iqlvmatu(m Rlthy aitié FWBB2IN 6. TH corpyuall mais 8preA®dR S zefo t he

nol ecul ar ruct ure of th(i:- sodiumsalt of TMC435. IR spectrum See Figure 1
Powder XRDP3ekgERAnd saRiRle heldetr acti on (XRPD) anal ysis was carried out on a

Philips X Pert PRO MPD di ffractoneter PWB050/60 with generator PWB040. The
i nst r ument INGERUMENT PARAMETERS

generator voltage: 45kV
generator amperage: 40 mA

10  geometry: Bragg-Brentano
stage: spinner stage

MEASUREMENT CONDITIONS

scan mode: continuous
scan range: 3 to 50° 26
15  step size: 0.0167°/step
counting time: 29.845 sec/step
spinner revolution time: 1 sec
radiation type: CuKa
radiation wavelength: 1.5406 A
20 INCIDENT BEAM PATH DIFFRACTED BEAM PATH
program. divergence slit: 15 mm long anti scatter shield: +
Soller slit: 0.04 rad Soller slit: 0.04 rad
beam mask: 15 mm Ni filter: +
anti scatter slit: 1° detector: X’Celerator
25  beam knife: +

The X-ray powder diffraction pattern of the amorphous TMC435 sodium salt showed
only the presence of a halo, indicating that this compound was present as an amorphous
product.

XRD pattern See Figure 2

30 Differential scanning calorimetry (DSC)

About 3 mg of the compound was transferred into a standard aluminum TA-Instrument
sample pan. The sample pan was closed with a cover and the DSC curve was recorded
on a TA-Instruments Q1000 MTDSC equipped with a RCS cooling unit.



equi pped with a Cu LFF X-ray tube PWB373/10. The conpound was spread on a
zero background sanpl e hol der. | NSTRUVMENT PARAMETERS generator voltage: 45
kV gener aworzosmpoer2age: 40 mA geonetry: Bragg- Brent ano sPag&EP2&pionner st age
MEASUREMENT CONDI TI ONS scan node: contsi nuous scan range: 3 to 50 2Q step
size: 0.01677step counting tine: 29.845 sec/step spinner revolution tinme: 1
sec radiation type: CuKa radiation wavel ength: 1.5406 A | NCl DENT BEAM PATH
DIFFRACTEDPB@AWﬂBXEHSprogran1divergence slit: 15 mmlong anti scatter
shiel d: + Helidleémpérafure:0. @4°c¢ad Sol ler slit: 0.04 rad beam mask: 15 nm N
filter: + anti scatter sligg ;.detector: X Cel erator beam knife: + The
X-ray powdBFREE#Faction JUTYEA of the anorphous TMCA35 sodium salt showed
only the pfiesldamperafure hal300°C ndi cati ng that this conpound was present as

an annrgahoHﬁ?)%é%ﬂm. XRDSB%I?rﬁ[ eSee Figure 2 Differential scanning

calorinetry ut 3 ng o conpound was transferred into a standard
al um num TA: | nstr unent l.e pan. The sanpl e n, was cl osed \with a cover
and the DS@"E mC%%°§ i@ﬁﬁgéogﬂ%samhpwg ! &qtgerﬂlﬁfﬁnﬂhﬁ%g 1egui pped

w th a RCS(Topg) dig toRolveARANTAEEHD

A second event was observed at £199.4°C and is probably related to the glass transition

(Tg), the relaxation energy and/or to the evaporation of solvent.
10  DSC curve See Figure 3

Modulated Differential scanning calorimetry (MDSC)
About 3 mg of amorphous TMC435 sodium salt was transferred into a standard

aluminum TA-Instrument sample pan. The sample pan was closed with a cover and the
DSC curve was recorded on a TA-Instruments Q1000 MTDSC equipped with a RCS

15  cooling unit.

PARAMETERS
Mode: T4P
nitrogen flow: 50 mi/min
equilibrate at : -60°C

20 modulate: heat only 60s
ramp: 2°C/min
Final temperature: 225°C

An MDSC experiment was conducted to determine the glass transition (Tg) (shift in
specific heat) of the sample. In general, MDSC experiments can separate the

25  evaporation of solvent and the relaxation energy, which are kinetic processes (non-
reversing heat flow signal) from the change in heat capacity (reversing heat flow
signal). The (total) heat flow is comparable to a standard DSC signal. If a non-hermetic
sample pan was used for the amorphous TMC435 sodium salt, the MDSC curve
showed the evaporation of the solvent present at +46.9°C clearly separated from the

30 glass transition at £192.5°C.

MDSC overlay See Figure 4.



initial tenperature: 250C heating rate: 10C/ mn final tenperature: 300C
nitrogen flow. 50 ml/mn The DSC curve of TMZ435 sodium salt showed an
endot her iwo 28iog9ad29at 81.1 C (77 J/g) due to sol vent evap0ERRI10/0011% second
event was observed at 199.4C and is pwobably related to the gl ass
transition (Tg), the relaxation energy and/or to the evaporation of

sol vent. DSC curve See Figure 3 Mdul ated Differential scanning calorinetry
( MDSC) Abomw@iéléﬁéus TMZ435 sodium salt was transferred into a
standar d aAwigrphitis TMEDSS deahsfeédinto paalumiien SafiplegafaTheVBS cukrasess Wi t h

a cover and the DSC curve was. r ed on a TA-Instrunments Q OO0 MIDSC
equi pped WEAT dﬁ&é@%éﬁlﬁ?ﬂ‘&‘% ‘558@155&@%%}%“%@: T4P nitrogen flow 50

m/mn equilibrate at : -60C nodul ate: heat only 60s ranp: 2C/ m n Fi nal
t enper at ur BARAMETERSVDSC experi nent was conducted to determine the gl ass

transi t§ onjditfflkehpdthfute:i N Speciddnt tdngRrkauRf the sanple. In general, MDSC
experi nents can se{zar ate the ez@ﬁr ation of solvent and the rel axation
energy, whPeRg &Y netic proc 8 nonreversing heat flow signal) from

t he changerdsolubieattact@pacity (réversing heat flow signal). The (total) heat
flowis co rable. to a standa C sd ohf @ non-hernetic sanple pan
was used f lﬁtﬁﬁ)@dg’%r phous TN&@%@%&%&&(C‘?&P& the MDSC curve showed the
evaporation of the solvent t at 46.9 I I ted,f th
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10  temperature region from room temperature up to 245°C and was due to the evaporation
of solvent (water) present in the sample. The loss of weight above 250°C was due to the
decomposition of the product.

TGA curve See Figure 5

Adsorption-Desorption (DVS)
15  Amorphous TMC435 (19 mg) was transferred into a SMS (Surface Measurement
Systems Ltd.) dynamic vapor sorption model DVS-1 and the weight change was

recorded with respect to the atmospheric humidity at 25°C.

PARAMETERS
drying: 60 min under dry nitrogen
20  equilibrium: <0.01%/min for minimal 15 min and maximal 60 min.
data interval: 0.05% or 2.0 min
Measurements were made at the following relative humidity (RH (%)) levels:
first set: 5,10,20,30,40,50,60,70,80,90,95,90,80,70,60,50,40,30,20,10,5
second set: 5,10,20,30,40,50,60,70,80,90,95,90,80,70,60,50,40,30,20,10,5,0

25  During the initial drying step, a weight loss of 2.03% was registered for the sodium salt
of compound I. The obtained dried product was hygroscopic and adsorbed up to 13.1%
water at high relative humidity. During the desorption cycle 1.61% moisture remained

on the product.

The obtained product after DVS was investigated with IR and XRD and remained
30 amorphous.

ADS/DES curve See Figure 6.



MDSC overl ay See Figure 4. Thernogravinetry (TGA) Anmor phous TMC435 was
transferred into an alum num sanpl e pan. The TG curve was recorded on a TA

| nst runerw® 20B00712her nogr avi net er. PARAMVETERS initi al t @cparaiinoet19T oom
tenperature heating rate: 200/ mn res@lution factor: 4 final condition:

300C or <80[(wWw) % For anorphous TMC435 sodiumsalt, a weight loss of 3. 7%
was registered in the tenperature region fromroomtenperature up to 245C
and was du€lai@st he evaporation of solvent (water) present in the sanple.

The | oss of wei ght above 2500C was due to the deconposition of the product.
TGA curve BeEhdHodilme sdt éCihe kpinpoindetormiliadn (DVS) Anor phous TMC435 (19 nm)
was transferred into a SM5 (Surface Measurenent Systenms Ltd.) dynam c vapor
sorption nodel DVS-I and the wei ght change was—+ecorded with respect to the
atnospheric humdity at 25C. PARAMETERS drw 60 m n under dry nitrogen
equi librium <0.01% mn for mnimal| 15 mny maxi mal 60 mn. data
interval: 0.05%or 2.0 mn Mastrenmgtdhw de at the followng relative
humdity (RH (%9) levels: first sg
5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 908 , 60, 50, 40, 30, 20, 10,5 second set:

5, 10, 20, 30, 40, 50, 60, 70, 80, 90, 95, 90, 80 40, 60, 50, 40, 30, 20, 10,5,0 During the
initial drying step, a weight |oss of 2.03% was registered for the sodi um
salt of conpound |I. The obtained dri product was hygroscopi ¢ and adsor bed
up to 13. 1% water at high relatiyve | dity. During the desorption cycle
1.61% noi sture remai ned on theproguct Theooblbai ned product after DVS was
investigated with IR and XRD and rgmai

5 in solid amorphous form.
2. The compound of claim 1 obtainable by spray drying.

3. A process for preparing the salt according to claim 1 comprising:
10 (a) preparing a mixture of the compound of formula I in a non-aqueous solvent and
aqueous sodium hydroxide; and

(b) spray-drying the mixture of (a) in a spray-drying apparatus.

4. The process of claim 3 wherein step a) comprises mixing a sodium hydroxide
15 solution in water with the said solvent and subsequently adding the compound of
formula I.

5. The process of claim 4, wherein in step a) the compound of formula I is allowed to

form a solution.

20
6. The process according to any of claims 3 to 5 wherein the solvent is a halogenated
hydrocarbon.
7. The process of claim 3 wherein the solvent is dichloromethane and the aqueous
25 sodium hydroxide is from about 7.5N to about 12.5N sodium hydroxide solution in

water.



anor phous. ADS/ DES curve See Figure 6.Clains 1. The sodiumsalt of the
conpound of forrmula | : (D in solid anorphous form 2. The conpound of
claim1 osOanmalelzIby spray drying. 3. A process for prepampagoobasal t
according to claim11 conprising: (a) ¥reparing a m xture of the conmpound of
formula I in a non-aqueous sol vent and aqueous sodi um hydroxi de; and (b)
spray-drying the mxture of (a) in a spray-drying apparatus. 4. The process
of claim3 wherein step a) conprises mxing a sodi um hydroxi de solution in
wat er w t hgt Aphamhateandal esimpasitdon bbrapasieg tHeysoaiie &at éfhiBe cofipouidabfof formul a
. 5. The prgpess qt claima4 fV\/nerein i .stg@mj) t$e ﬁo ound ﬂf formul a |
5 ai 1 oved t JOTBPRIAR EBPTRHouH fore: ok iefingd ja sllimd, and Boliamiasedialy; Ol ai e 3
to 5 wherei n dcheptslk ¢amier.i s a hal ogenat ed hydrocarbon. 7. The process of
clai m 3:wherein the solvent is dichloronethane and the aqueous sodi um
hydroxide is fromabout 7.5N to about 12.5N sodi um hydroxi de solution in
wat er . 8. A9phkg ermepavnd dgfinedingdain 1 &r usesprimadigne he sodi um salt of the
conmpound of forrmula | in anmorphous form as defined in claiml, and a

pharmaceutically acceptabl.e carrier, 9. The c und .defined in claim1 for
use as a néé?@erf&mwd%ﬁén%mﬂ’dl frauspagan ﬁ%&f‘éﬁhﬂ%@rf or use as an HCV

i nhi bitor.



