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The strongest line in the X-ray diffraction diagramis
observed at an angle of diffractyon 2Theta of 8.4
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of a hydrate or solvate of the compound of formula |, or of a salt of the compound of formula

I, or of a hydrate or solvate of a salt of the compound of formula l.

Description of the drawings
In the X-ray diagrams discussed below, the angle of diffraction 2Theta is plotted on the

horizontal axis (x-axis) and the intensity (counts) on the vertical (y-axis).

FIG. 1 Form A of 2-methyl-2-[4-(3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-
imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile

The strongest line in the X-ray diffraction diagram is observed at an angle of diffraction
2Theta of 8.4° having a relative intensity of 100%. Two further lines were observed having a
relative intensity of more than 10% at 7.9° and 10.5°. More broadly, this form is
characterized by diffractions peaks at angles of diffraction 2Theta of 7.9°, 8.4°, 10.5° 10.9°,
13.3°, 17.9°, 22.0°. X-ray powder data measured with Scintag instrument with Cu K alpha
radiation source; Step 0.020 °, Range 2.00-40.00 (Deg.), Const. Scan Rate 0.50 Deg/min
(all 2Theta values +/- 0.3).
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FIG. 5 Form H, of 2-methyl-2-[4-(3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-
imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile monohydrate

The strongest line in the X-ray diffraction diagram is observed at an angle of dlffractlon
2Theta of 17.6° having a relative intensity of 100%. Two further lines were observed having
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FIG. 8 Simulated X-ray powder pattern of form H, of 2-methyl-2-[4-(3-methyl-2-
oxo0-8-quinolin-3-yl-2,3-dihydro-imidazo[4, 5-c]quinolin-1-yl)-phenyl]-propionitrile
monotosylate monohydrate (calculated from the corresponding single crystal

structure)
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FIG. 9 Simulated X-ray powder pattern of form Hg of 2-methyl-2-[4-(3-methyl-2-
oxo-8-quinolin-3-yl-2,3-dihydro-imidazo[4, 5-c]quinolin-1-yl)-phenyl]-propionitrile
monotosylate dihydrate (calculated from the corresponding single crystal structure)

Crystallographic data of compound | monotosylate dihydrate:

Crystal system Triclinic
Space group P-1
a A 7.1921(2)

- b, A 13.8439(3)
c, A 17.5657(4)
a By 111.203(1),

90.980(1),
96.388(1)
v, A® 1617.33(7)
Dea, g cM™ 1.318
z 2

The strongest line in the X-ray diffraction diagram is observed at an angle of diffraction
2Theta of 6.9° having a relative intensity of 100%. Two further lines were observed having a
relative intensity of more than 10% at 19.5° and 26.6°. More broadly, this form is
characterized by diffractions peaks at angles of diffraction 2Theta of 6.9°, 10.2°, 13.4°,
13.8°, 16.4°, 16.9°, 19.5°, 21.1°, 26.6° (all 2Theta values +/- 0.3).
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The strongest line in the X-ray diffraction diagram is observed at an angle of diffraction
2Theta of 5.8° having a relative intensity of 100%. Two further lines were observed having a
relative intensity of more than 10% at 7.6° and 20.9°. More broadly, this form is
characterized by diffractions péaks at angles of diffraction 2Theta of 5.8°, 7.9°, 11.7°, 13.1°,
13.6°, 14.5°, 17.3°, 20.9°, 22.6°, 24.5° (all 2Theta values +/- 0.3).

FIG. 11  Form A of 2-methyl-2-[4-(3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-
imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile ditosylate

Crystallographic data of compound | ditosylate:

Crystal system Monoclinic
Space group P2,/n

a A 10.3246(2)

b, A 12.0935(3)

c, A 31.5031(7)

a By 90, 99.416(1), 90
v, A® 3880.50(15)
Destc, g €M™ 1.159

Z 4

The strongest line in the X-ray diffraction diagram is observed at an angle of diffraction
2Theta of 22.4° having a relative intensity of 100%. Two further lines were observed having
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The strongest line in the X-ray diffraction diagram is observed at an angle of diffraction
2Theta of 4.7° having a relative intensity of 100%. Two further lines were observed having a
relative intensity of more than 10% at 9.4° and 12.6°. More broadly, this form is
characterized by diffractions peaks at angles of diffraction 2Theta of 4.7°, 7.4°, 8.4°, 9.4°,
12.6°, 13.7°, 14.7°, 18.3°, 20.8°, 24.1° (all 2Theta values +/- 0.3).

FIG. 13  Amorphous form of 2-methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-
dlhydro-lmldazo[4 5-c]quinolin-1-yl)-phenyl]-propionitrile monotosylate

X-ray powder data measured with Bruker D8 Advance instrument with Cu K alpha radiation
source; Step 0.017°, Cnt. time 0.3 s., Range 2.00-40.00 (Deg.), variable divergence slit 12
mm, VANTEC PSD detector.
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Crystallographic data of compound | monotosylate formic acid solvate monohydrate:

Crystal system Monoclinic

Space group P24/n

aA . 9.304(3)

b, A 12.421(4)

c, A 31.500(10)

a By 90, 91.571(18), 90
v, A’ 3639(2)

Dearc, g €M™ 1.372

z 4

The strongest line in the X-ray diffraction diagram is observed at an angle of diffraction
2Theta of 5.6° having a relative intensity of 100%. Two further lines were observed having a
relative intensity of more than 10% at 20.7° and 22.2°. More broadly, this form is
characterized by diffractions peaks at angles of diffraction 2Theta of 5.6°, 7.6°, 12.9°, 13.3°,
14.3°, 20.7°, 22.2°, 24.5°, 25.2°, 26.2°, 29.3 (all 2Theta values +/- 0.3).
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relatuvgrr(t?r‘?’s‘?t?%‘tJ e HdRH 0B Sf ¥ $¢ hd 22.3°. More broadly, this form is
characterized by diffractions peaks at angles of diffraction 2Theta of 5.7°, 7.7°, 12.7°, 13.4°,

14.3°, 14.6°, 20.1°, 20.5°, 20.7°, 22.3°, 23.7°, 24.0°, 24.2°, 24.9°, 26.0° (all 2Theta values
+/-0.3). ' '

The term “essentially pure” is understood in the context of the present invention to mean
especially that at least 90, preferably at least 95, and most preferably at least 99 per cent by
weight of the crystals of the compound of formula |, its hydrates or solvates, its salts or
hydrates or solvates of its salts are present in the specified crystal form according to the

invention.

The term “solid form” according to the present invention includes crystalline forms and.

amorphous forms. Preferred solid forms are crystalline forms

In the context with stating that a crystal form of the compound of formula |, its hydrates or
solvates, its salts or its hydrates or solvates of its salts exhibits an X-ray diffraction diagram
essentially as outlined in one of the Figures, the term “essentially” means that at least the
major lines of the diagram depicted in said Figure, i.e. those having a relative line intensity of
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vent Pon i ncludes crystalline fornms and
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forms In the context with stating that a crystal form
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B
form BEIG if GE0E 3stBIGH nUSE0 OVitHO8h808ords, preparing consecutively distinct crystal
forms of the same material increases the purity of the finally obtained substance.
Furthermore, distinct crystal forms display different physical properties such as melting
points, hygroscopicities, solubilities, flow properties or thermodynamic stabilities, and, hence,
distinct crystal forms allow the choice of the most suitable form for a certain use or aspect,
e.g. the use as an intermediate in the-process of drug manufacture or in distinct

administration forms like tablets, capsules, ointments or solutions.

The solid, preferably crystalline, forms of the compound of formula |, its hydrates or solvateé,
its salts and hydrates or solvates of its salts possess valuable pharmacological properties |
and may, for example, be used in the treatment of conditions which are mediated by the
activation of the P13 kinase enzymes, such as proliferative, inflammatory or allergic

conditions, or disorders commonly occurring in connection with transplantation.

The solid, amorphous or crystalline, preferably crystalline, forms of the compound of formula
I, its hydrates orsolvates, its salts and hydrates or solvates of its salts may preferably used
in the treatment of a proliferative disease selected from a benign or malignant tumor,

carcinoma of the brain, kidney, liver, adrenal gland, bladdér, breast, stomach, gastric
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a neoplasia, a neoplasia of epithelial character, lymphomas, a mammary carcinoma ora

leukemia.

The solid, preferably crystalline, forms of the compound of formula I, its hydrates or solvates,
its salts or hydrates or solvates of its salts described herein can be utilized to prepare stable
pharmaceutical dosage forms. Hence, the invention relates also to pharmaceutical -
preparations which contain an amount, especially an therapeutically effective amount for
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The term "excipient” means a component of a pharmaceutical product that is not the active
ingredient, such as filler, diluent and carrier. The excipients that are useful in preparing a
pharmaceutical composition are preferably generally safe, non-toxic and neither biologically
nor otherwise undesirable, and are acceptable for veterinary use, as well as human
pharmaceutical use. "A pharmaceutically acceptable excipient”, as used in the specification

and claims, includes both one and more than one such excipient.
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high temperature may e.g. be at least 15 °C, at least 20° C, at least 25°C or at least 30° C.

Mixed solvents comprising a good solvent in which the compound is readily soluble,
preferably, in amounts of at least 1% by weight at 30° C, and a poor solvent in which it is

more sparingly soluble, preferably in amounts of not more than about 0.01% by weight at 30° =

C, may also be employed provided that crystallization from the mixture at a reduced

temperature, of normally at least about, 0° C, is possible using the selected solvent mixture.
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poorss%iv\éﬂf %llé’fmdllﬂt&nﬁ@'rfoﬁnatheM;%@atﬁfé i6 @Rcbsfsloﬁﬁsowtmﬂ@ or the poor

which'crystals are forne enpi.ri
solverd e AdHoaia e SAIBBIOlB1° STRRES hine SERrsgpal. pgain whie
nornﬁ:ﬂlz‘?ﬁdlrﬁgmlrﬂg@ﬂeHﬁithlﬂuretlg@i(é‘ésié%‘f abdutDAI0. Bramplegiof good saigents may
anpl es

include Jawesialqopalsi sehi asduetnARe! cFhand 2af SCrmPRRP! {PrnifAsiq acetic acid or

Rfpledx QBIveALiS e Watét! Pietarhibigerystaitizationds effected at
acetBﬁtf\fgﬁé?(a spuc @B&Hr - but y| me%yl etlae{:n (TBME), nmet hanol

a terapératee In tﬁ@dﬂf@pﬁi@@P“ C {pekaut § xtures thereof.
Cbnvenlently, t he anorphous compound i s dissolved in
the sol - vent at tenperature of nornma e

In ar@ltemtwgmmdwwﬂwra?%@éw 'ByﬁfH'Pgsﬁﬂ"é|8H5”P*?%Sa¢°mp°““d is

susp%ﬂhé(c?gtta RINpePRBreS ABRh8INOAL IsHEP BB\ WS lﬂfd%?ohm‘nt tnhﬂhlch it is incom-
onpound, and solvates thereof, such as h

pletqige$qigh1@,| m@f@gablkgm&ﬁgqrglgyssolq%@t gﬁépﬁgn%ﬁrgtgye &suspéns:on results in

whlcb I‘j‘)‘émc@seo? soltd ¥retddperdBay and F&ﬁbl@ﬁ&%l&dy bigssloswirtsé eolvent.
om sol ution, crystallization taki nﬂ)d]pq ace

Prefergh#yéhgmjpg a@ep magiained in igie of sugpens yl,pegltﬁﬁ?rr ?ﬁgby shaking or
stlrnﬂg"me %“s péiorsielk¥Bidt-a tERPertte Af Wbinddlly@adut 0° C or higher in order to

Ization nay be carried ou

effec aHtmowtarpatan Sidge SIaHnG Salgt ke Yo o BhBENTHS Sgleompound

Rl REni Mad be @l s6RAte, @ g. hydiatd, Wicthardiate, ethanolate,
sus%%%%ﬁ%sgﬁllﬁsms:bchnl t a?s r eadi Ie sg )

bl e at el evaty Ei%
acetaferm@rmlatee'éh%%momﬁovmP%\Md?ftm%b% ryegﬁaﬂmwsg Pl e
at |ower tenperatures. Dissolution at elevated
tenperature is followed by cooli ng{ durin ,vvhigh t he
Itis prefarresido @y Seaeds” ‘éfr%F‘é?(téll”l‘? atesal 10 e SQUIGH indyder o induce
crys{éﬂl%ﬂldﬁg and reheating step may be carried out several
, g. at least once, at |east twce, at | east .
3x, at | east 5x. The cool i ng and reheating

In adcBPIRRES WA 8Soréfefred efhboBiment of the present invention, the crystalline forms. of
formula |, its hydrates or solvates, its salts and hydrates or solvates of its salts have a high
crystallinity. A crystal form is defined herein as having a “high crystallinity” or being
"crystallographically pure" when it contains at most about 0.5% (w/w), e.g. at most about
0.1% (w/w) of other form. Thus e.g. “crystallographically pure Form AA" contains about 0.5%
(w/w) or less, e.g.-about 0.1% (w/w) or less of Form BB and/or another crystalline form. With

respect to the content of amorphous form a “crystallographically pure” form contains less



least 5 C, at least 10 C or at least 15 C. The | ow

tenperature of the cooling/heating cycles may e.g. be
wo e®s/oedoan 15 C, | ess than 100 C, | ess than 5 ECDUS1065684893

than 00 C, whereas the high tenperature may e.g. be

at least 15 C, at |east 20 Gsat | east 25C or at | east

30 C. Mxed solvents conprising a good sol vent in

whi ch the conmpound is readily soluble,’ preferably,

| t 1 %Db
than sBgt 1) BREMIRURAT BT FUo SR ENs g soteBi B
detaptableaingdlny) dfansorphotsgorad. not nore than about o 01 %

by weight at 30 C, nay al so be enpl oyed provided that
crystallization fromthe m xture at a reduced

The tcHBWRGE Xahlesdfiushatethk ||rWeat|od witisdut dimiting théscdpeitsereof.
ossi bl e using the sel ected  vent m xture. WO
TemEg@yr%ngwph ﬁe%é%bé -14 Alternatively, the
Exafipldser ence in solubility of .the crystals in different
solvents may be used. For exanple, the anorphous
conpound may be dissolved in a good solvent in which

Exalinblei‘ﬁ hi ghly soluble such as one in which it is
le in amunts of at least 1 %Db ht at abou

2M@byle? [efidmethyl 2opia-B-aminalinstylidArdipy %laugmm a‘lﬁB'(S'P"M'V')'
ich it is nore sparingly soluble, such
phe@ﬁ‘] %ﬁgﬁoﬁ.ﬂ ich it is soluble in amounts of not nore
t han about O 01 % by weight At—ZMbout 30 C. Thus, the
sol ution of the conmpound Ln e good solvent may be
added to the poor solvent, Washe naintaining nornally
a tenperature in excess of c@o C, or the poor
sol vent may be added toNthe SY i on gi t he compound
in the good sol ver aga while g [ 1'y maintaining
a tenperature in

solvents may inc ~such as -
nmet hanol , et hanol and |sopr orm c acid acetic
aci'd or acetone. An exanpl Foor solvent is e.qg.

water. Preferably, crystallization is effected at a
In a §wetaplerialb yiaes reactdrare plaged 5.0 ghafistarind2 e 8aisamo-34pelByl-2-oxo- 2 3-

I

o RO FID B o BAPREg  2 250
bistripeenyéps piiiee péllaaitunmelichipride inl 4bsml I&lbbdltn%yﬂl‘ormmlae This mixture is
heat%f @%‘5? é%lﬁgd ﬁ\!‘%:nf;ahssolrl)éppﬁé Pg 2 £{) %1& Eglkrié lfcﬁ&#i? 59 d in a mixture of 225
mi DMENPED ail H,®.and eﬂLgsqifeﬂ-sm:@nlsraeislad 1Ehis mixtureii heated fdré reat 95 °C.

v l d
erd S S5 55 SRBRCETE B0 LFIDLEY RERBRLEL S oguroina
2,3- d‘l’@idni-minﬂﬁbﬁ B- oe]mm‘ta{ma 30)‘ phnmmanploomnepr@gmﬂamm Oime mixdure is

coo g 535 PG SRR 2 el ot

fllteréd)ancE\fvfaﬁﬁd witH 3G0nsf lsorathioprodiicttisdriext |arvtacmrgaisﬁﬂ 1Qifor 18 h, to yield

crude B;o%u tryst al s. The anor phous so‘l i d conpound

40 g of this crude product is dissolved in 200 ml formic acid at 60 °C. 8 g of active charcoal
and Smopex 234 are added. The mixture is stirred at 60 °C for 1 h, the charcoal is filtered,
the residue washed with 80 ml formic acid and then 175 ml formic acid are distilled off in
vacuo. Then 320 ml methanol are added and the mixture is heated at reflux for 3 h. The
purified product precipitates from the reaction mixture. The mixture is cooled to 0 -5 °C
within 1 h, then stirred 2 h at that temperature is finélly filtered and washed with 80 ml cold



suspended in a suitable solvent nmay be a 'solvate,
e.g. hydrate, nethanol ate, ethanol ate, acetate or

wo eoosioetoes The anor phous powder may be deri vedP@yUS2007/084893
drying a solvate. It is preferred to add "seeds" of
crystalline material to the.gplution in order to
i nduce «crystallization. In accordance with a
preferred enbodi nent of the present invention, the
crystalline forms of fornula I

metasio, PO BISaor PrapRicHy thrapeed O UG oy i erysalised

mat%% Fs%r%ﬁ‘ﬁ?vé’cd&'eﬂ'@o °Crt S}Feﬂi ;burmteayz Mé’th(}lleﬂt-(aLmémym b%o-8-quinolin-
I ne

herei n as havi ng %, 61||Inlty or

3-yl-Béx ﬁ@ydf@ﬂmgﬁé?[ﬁégq]%ﬁm'@d'V'Qrpb%ﬁ Qp“\R}g’é‘ﬁr "Pt contains at

nost about 0.5% (ww), e.g. at nost about' 0.1 % (W w)

of other form Thus e.g. "crystallographically pure
Exampleda\A" contains about 0.5% (ww) or less, e.g.
5-5r3RRbL2-(Dmtr S [Wiabhir®) RS Sic @kidor m BB and/ or anot her

crystalline form respect to the content of

anor phous forma "c tall ographically pure"” form

contains Iggss WO 2008/ 064093 PCT/ US2007/ 084893 - 15

t han about 5% gforpbous ¢orm or an anount bel ow t he

limit of det noll. det act abl e amount) of

anor phous f orm S 'Pllg oExanmples illustrate the
i nvention without |iHiting the scope thereof.

Tenperatures are given in degrees Cel si
A sgmrgi@ogsof %,gm( jmmol) of Zgamlno5bromo%engmc acid (Fluka, Buchs,

Swit e%ﬁ&yg#OLﬁCI(@?%@(W II)'lg'sﬂPier &rrcﬂlh BAd i tRedfilkdred (sbidtioR)n). 8.17 g

ro-i azo[ ui nol i n-1-
(255 mare)) of- rptr@rpef@ﬁn@ ,(F pka, @ucpsl ﬁwtzq@and)( areppddeg] qugr 40 min to an ice-

bathséé;o‘e%%&tdr By ?5 g%t |Jeeé}ﬂt .3 Er(gsg 'rrﬁlﬁcﬂ)jof“ﬁa@HgA@ér stirring for 1 h at 0
ng br onp- - 2-

°C a@d Hyrd abn:t | the @glg@c{)mflsg.d@l]sa @; gop, tp 28 sg/?f)%ﬁ%ﬁ I“i oﬁElphﬁ?"@ (solution
ARG A Bhli B Er%gé‘dnﬁtﬁﬁed’\’aﬁ@ the RRactibrPfmixture is stlrred for 18 h at rt. The

Istri henI osphi nepal | adi um di chloride in 4 %(Ed
yellqw Negqpﬁ@tphg,fllfqgemm \Mgsheqimngm HiQ gpd drigd/n vacuo at 4 to give the title

compound. ES-MS: 287, 289 (M + H)*, Br pattern; 'H NMR (DMSO-dg): § 13.7-14.6/br s
(1H), 12.94/d (1H), 8.07/d (1H), 8.03/dd (1H), 7.83/dd (1H), 7.71/d (1H), 6.76/d (1H).




heated to 95 C and then a solution of 22.2 g of

3-quinoline boronic acid in a mxture of 225 nl DW,
wWa@odsob40b20O and 60 g of KHCOB is added. This nPRL/USEOT/@84893

heated for 2 h at 95 C  Then 1080 ml H20 are added.

The product -17 -

2- et hyl - 2-[ 4- ( 3- net hyl - 2- oxo0- 8- qui nol i n- 3-yl -

2, 3-di hydro-i m dazo[ 4, 5-c] qui nolin-1-yl)-phenyl ] propio

nitrile precipitates. The mxture is cooled within
Exampledbto 0 - 5 C. After stirring at that tenperature

roduct is filtered and washed with

GBg%oél'Hw"%hﬁgap@oduct is dried in vacuo at 60 C for

18 h, to yield crude product. 4®K oﬁthls crude

product is dissolved ig 200 i formcyacid at 60 C. 8

g of active charcoal andNSfRex ¢ arwadded. The
m xture is stirred at 60 lw h, |[the charcoal is
filtered, the residue washeg-m 80 mM formc acid
and then 175 nm formic acid are distilled off in

29 gﬂﬂ ek §%berﬁé-2'lftnhﬁﬁ\ﬂhylé‘rh%o?-ggr%@aad t(Eﬁa:ﬂblétw)eand 119 g

eate

[ux for . gurl fied ro uct
(121pnewl)mf1pat9e§|umramtatﬁ@ 128wt (168 gk af acetivipe yﬁrs@?mr% stirged for 1.5

h atf E(?enpeprecmﬁag rs"mtlteﬁég?f* a?d AR SAilH é@e‘i‘rc%cm ahtil the filtrate is

ature is dy tered and washed with
coloﬂ@smtherollswvame(im/*@&%@ pext /ingpaETeosvs te tltl.e]_g)mpound ES-MS:
+ Rhi c I A repeat ed
269 %qﬁw@h-ﬁ?réﬂ%ﬁ ér%/a\?\nﬁiggel }Lr”glgér: )}st asz ?@gﬂ@rﬁg? grl al is
drl ed |n vacuo at 60 Cto yield purified
- q -2-[4-(3- nethyl 2- 0X0- 8- qU|noI|n-
3 di hydr o-i m dazo[ 4, 5-c] qui nol i n-1-yl ) - phenyl ] p
6- Bm(rm-é-m:hiorpl-aemtr@lanpllee la
5- Brono- 2- (2-ni tro-vinyl am noc) bepzoic acid OH Br O
O ~1+ N\~,, O HA suspenS| on off,25 g (16 mmol) of
2- am no- 5- br ono- benz® 1S - Buchs,
Swi t zerl and) in H20- HCl ; 'S stlr_redfor 8
h and then filtered (soNgErD 8.17 g (255 mmmol)
of nitronethane (Fluka, Buchs, Swi tzerland) are added

= oS 13 o
20 g Xﬁ{%ﬁm% b é’b%gg!z%m c;ﬁ ROR 'éériﬁg I?H; Ir1|§§ Al f63 mol) o
POCI, dreatirréd for 45 min at 120 °C. The mixture is cooled to rt and poured slowly into ice-
water. The precipitate is filtered off, washed with ice-cold water, and dissolved in CHxCl,.

Exa

The organic phase is washed with cold brine, and the aqueous phase is discarded. After
drying over MgSO,, the organic solvent is evaporated to dryness to provide the title
compound. "H NMR (CDCls): §9.20/s (1H), 8.54/d (1H), 8.04/d (1H), 7.96/dd (1H); analytical
HPLC: te= 4.32 min (Grad 1).

Example 1d
2-Methyl-2-(4-nitro-phenyl)-propionitrile



Cand 1 h at it, the solution is added at 0 Cto 28 g

of ice and 42 mM of HO (37% (solution B). Solutions
wazanded89ar e conbi ned and the reaction m Xt ur ePCBUS2007/084893

stirred for 18 h at it. The yellow precipitate is

filtered off, washed with H2g3and dried in vacuo at

40C to give the title conmpound. ES-Ms: 287, 289 (M +

H)+, Br pattern; 1H NI\/R(DI\/BOdG) 813714 6/br S

(1 H, 12.94/d éﬂl 8.07/d (1 8.03/d @
To 16 @30©ad (mal) of @-mirpeh nyl)recet@'tw@/ (Flyke, rfﬁuchwﬁW' erland), 1.64 mg

(5. o%%%ﬁélggf‘ ?faﬁﬁgéqu n81 @%ﬁi@@ (Frulla? B@h@ﬂemzélahd) and 43.3 g (305

mma)) pfiiodomethiape bt 125 mmed:Iqugzarmqngd \;prg,(zgghmmyo b NaDRkin 125 mi
of wafel I eRIR é@gﬂ@re%{%gﬁéd ﬁ)r@o K A2ARTRRED thRftink©Ot eSdrgahic layer is

dCetate 10 of acetic anhydride are
sepaztiedr eded covel . I\&QS% aandlgmp@ratw(smp@ramﬂ tTieergsilue is dissolved in
in
dletl'ylt%tﬁgrr {r‘% Pidte PR ﬁbpﬁélg gﬁa Jel Eor?és‘{’)e%ng fif&rkd oti'eﬂ't(tl_%lté Qﬁddevaporated
vacugr foegive thevtabmmm)ugd\aé a prie tyeliqve seltsﬁrﬁ@awaca' EELGs = 3.60 minutes
(Gra§613 271 (M + H+, Br pattern; analytical HPLC tfet=
O mn (Gad 1). Exanple 1c
6-Bronp-4-chloro-3-nitro-quinoline ci 0+ Br N', 0- N
Ieg1é74 3 mmol) of 6-brono-3-nitro-quinolin-4- oI
le 1b.) in 150-m - (1.63 of POCI3 are stirred
(2- (af-Amlms-phenylarﬂ -ragthypropienitrilgt ure is cooled to rt and . -
‘poured slowy into ice- water. The precipitate is
filtered off, washed with ice-cqgld water, and
di ssolved in CH2Cl 2. The exgapis. phase i s washed with
cold brine, and the aqued phase di scarded. After
drying over MpSO4, the oug ¢ solvent is evaporated
to dryness to provi de the tle conmpound. 'H NWMR
(CDCI3): 89.20/s (1 sz 8.54/d (11H), 8.04/d (11H),
16 of (§61 dmol Hf; 2-aety)-Ri(4-aitro-phenyl)-propionitrile (Example 1d) and 4.16 g of

Raney-Ni are shacked in 160 ml of THF-MeOH (1:1) under 1.1 bar of H, for 12 h at rt. After
completion of the reaction, the catalyst is filtered-off and the filtrate is evaporated to dryness.
The residue is purified by flash chromatography on silica gel (hexane-EtOAc 3:1 to 1:2) to
provide the title compound as an oil. ES-MS: 161 (M + H)*; analytical HPLC: = 2.13

minutes (Grad 1).

Example 1f _
2-[4-(6-Bromo-3-nitro-quinolin-4-y|amino)-phenyl]-2-methyl-propionitrile

18 g (62.6 mmol) of 6-bromo-4-chloro-3-nitro-quincline (Example 1c) and 11 g (68.9 mmol)
of (2-(4-amino-phenyl)-2-methyl-propionitrile (Example 1e) are dissolved in 350 ml of acetic
acid and stirred for 2 h. After this time, water is added and the yellow precipitate is filtered off
| and washed with H,O. The solid is dissolved in EtOAc-THF (1:1), washed with sat. aqueous
NaHCO; and dried over MgSO,. The organic phase is evaporated to dryness to give the title



HPLC. tfet= 4.32 min (Gad 1). Exanple Id
2-Met hyl -2-(4-nitro-phenyl)-propionitrile N O N+ JC

W@ 200002008/ 064093 PCT/ US2007/ 084893 -18 To 15pr@r/{S205084893
nmol ) of (4-nitro-phenyl)-acetonitrile (Fluka, Buchs,
Switzerland), 1.64 ng (5.091anol) of
t et rabut yl anmoni um br om de ( Fl uka, Buchs, Sw tzerl and)
and 43.3 ¢ (305 nmol ) of iodonethane in 125 nL of

co"\ﬁgi"ﬂ as%ngelr ea %‘Féﬁswéfgﬁé%l @’t‘ ?];Frl ed Bb&fézgnﬂt'cﬁ@ﬁpm bret™

3.69AhingGradhits time, the organic |ayer is separated,
dri ed over MgSMi and evaporated to dryness. The
residue is dissolved in diethylether and treated with
Exabipde tgchar coal for 30 mn, filtered over Celite and

orat va.cu ive .the tit a
2 LELPRREH BB HP g Bl e PRI .
(Gad 1). Exanple le ‘ ’ :
(2- (4- Ami no- phenyl )= | -propionitrile IV H2N/
16 g (84.1 mol) of
2-met hyl -2-(4-nitro- phenyl)'ﬁroplonltrlle(Exarrplel

d) and 4.16 g of Rafie c-¥hacked in 160 nml of
@ﬁ H2 for 12 h at rt.

THF- MeOH (1:1) under 1.
After conpletion of the“fes t|on the catalyst is

24 %k%&@rﬂoﬁ’% e;’?@g(glb'?cgrgﬁls'sﬁl{gﬁ‘r fin 2&%9@{@;ﬁ%ntyﬁ’-z-methyl-propionitrile
(Exantipl@ e} isgstapked D30 cfd\/lg@H-'(H‘li'eXHm)eurEle_@qm Barloft i, ih:tB§ presence
ot B . 16, GRS, 8 4 R e o

the flljrateEs asvaberatéd to dryness to give the title compound as a yellow foam. ES-MS:

381,2%%,% (NfJ lalglr gﬁ p?tfefrpeana?ytlggllHrﬂ_d qret— V3 AN @ra&) I:fsenyl ]-2-me

Example 1h |

2-[4-(8- Bromo-2-oxo-2 3-dihydro- |m|dazo[4 5-c]quinolin- 1-yI) phenyl] -2- methyl-
propionitrile

(o)

A solution of 5 g (13.1 mmol) of 2-[4-(3-amino-6-bromo-quinolin-4-ylaminb)-phehyl]-Z-
methyl-propionitrile (Example 1g) and 1.59 g (15.7 mmol) of triethylamine in 120 ml CH,Cl,
is added over 40 min to a solution of 2.85 g (14.4 mmol) of trichloromethy! chloroformate
(Fluka, Buchs, Switzerland) in 80 ml of CH,Cl, at 0°C with an ice-bath. The reaction mixture
is stirred for 20 min at this temperature then is quenched with sat. aqueous NaHCO;, stirred
for 5 min and extracted with CH.Cl,. The organic layer is dried over Na,SO,, filtered and
evaporated in vacuo to give crude title compound as a brownish solid. ES-MS: 407, 40‘9 M+
H)*, Br pattern; analytical HPLC: t,= 3.05 min (Grad 1). ' o



N NHO 11+ Br \ NCO N 18 g (62.6 nmol) of

6- brono-4-chl oro-3-nitro-qui noline (Exanple 1c) and 11
wW@2(08864093m0| )  of PCT/US2007/084893

(2-(4-am no-phenyl )-2-nmethyl -propionitrile (Exanple

le) are dissolved in 350 mMl_gf_acetic acid and

stirred for 2 h. After this tine, water is added and

the yellow precipitate is filtered off and washed

w th H2O The solid is dissolved in EtOAc-THF (1:1),
ExamplenHid with sat. aqueous NaHCO3 and dried over MySO4.

(85 19§ X{RRRofi-13/IMFhd
214 @eg %@gﬁg@&%i’fﬁ? Ry A AR i s

ow solid. Eg M5 411, 413 (M+ H+, Br

pattern analytlcaJ PLC tet= 3.69 mn (Gad 1).
Exanple 1 p
2-[4-(3-Am no-6-bro
thyl -propion itrile
nmol ) of
2-[4-(6- brorm3n|tr I|n4ylamno) phenyl ] - 2-ne
thyl -propionitrile SXATe ele) i s shacked in 300rr1
of MeOH THF (1:1) undr 1.1 bar of H2 in the_presenc
To of sguiEm fod-4Rade(B Al mm°|)1°h2[ﬂcf(tsé¥°'@8#p?’@t?gﬁ’ iy ipidazofd,5-
c]qu‘h%ﬁr?ﬁ a@gohehblggfrﬁétﬁwp?%pubrﬁtrﬁé | isipthief inpnd gt e (127 mmol) of

aporate ness to give the tit
iodomethsmer(Hiuks, auqrgl Pwitzdrizad) a Tamg 7 rgg‘@l)(qatqirqtbui;/IammOmUm :
bronﬁ!)i< ﬁg{:ﬁae P’&ghé”"é%lnbﬂeh&ﬁd) HPE it bf EHECIRis%AddBH™ ddRitRA ot 508 mg (12.7
mma?) pNGGHEF ke Buaheo Spitzertaindy ir &5 MhPHHZS[ Thestegrtian miityrg is stirred
for 7 day¥! ariaRSRMb ks 35 TRhBY b iRicARitRAHE drid £54 mg (6.35 mmol) of NaOH in 5
ml of H,O are added. The reaction mixture is stirred for 1 day at rt . After this time, the
reaction is quenched with H,O and extracted with CH,Cl, (2x). The organic layer is washed
with brine, dried over Na,SQ,, filtered and evaporated in vacuo to give the title compound as

a beige solid. ES-MS: 421, 423 (M f,H)", Br pattern; analytical HPLC: te= 3.15 min (Grad 1). -

I noloi n-4-yl am no) - phenyl ] - 2- nme
Br \ NH2 / N 24 g (58.4

Example 2
2-Methy|-2-[4-(3-methyl-2-oxo-8-quinoIin-3-y|-2,3-dihydro-imidazo[4,5-c]quino|in-1 -yl)-
phenyl]propionitrile p-toluenesulfonate salt

26.5 g of 2-Methyl-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-
yl)-phenyl]propionitrile are placed together with 55 ml formic acid into a glass reactor. This
mixture is heated to 60 °C to get a clear solution. This solution is clearfiltered and washed
with 36 ml formic acid. Then formic acid is distilléd off until the volume of the residual
solution is 55 ml. Then a solution of 11.3 g of p-tquenesUIfonic acid in 228 mi acetone is
added at 50 °C, followed by further addition of 822 ml acetone within 30 minutes. The salt
precipitates from the reaction mixture. The mixture is cooled to 0 °C within 2 h, stirred at that
temperature for 3 h, is then filtered and washed with 84 ml acetone. The product’is dried at
60 °C in vacuo for 18 h to yield 29.8 g (82.4 %) of the 2-Methy|-2-[4-(3-methyl-2—oxo-8-
quinolin-3—yl-2,3-dihydro-imidazo[4,5-c]quinolin-1-yI)-phenyI]propionitrile p-toluenesulfonate

salt (crystalline form A).



N% 0 N'"\ Br NH NAsolution of 5 g (13.1 nmnol)

0

WQ@2(4084064893a1mM no- 6- br ond- qui nol i n-4-yl am no) - phePyT/1S07/084893
met hyl -propionitrile (Exanple 1g) and 1.59 g (15.7
mol ) of triethylamne in 121 CH2CI2 is added over
40 mn to a solution of 2.85 g (14.4 muol ) of
trichloromethyl chloroformate (Fluka, Buchs,

Tre yetBiee Tormi o J5R Tess ki it 75 Smbigfe 18 acggragnge witn the

followingtdXamplespitictaanerikustratve withayt bmitiheg thensdope ©athe gssrd ingention.
NaHCOBi stirred for 5 mn and extracted with CH2Cl 2.
The organic layer is dried over Na2SO4, filtered and

Exafipfd®f at ed in vacuo tp give crude title conpound as a
Propig oE for Byt 2 e U2 1 mathy Ep i oiguingl-57 2 Ehbyaro-
mnd%QQﬁfﬂ@fk%ﬁﬁolPﬂfy\-’%W] gﬂﬁntrrlézo Exanpl e 11

rono- 3- net - -dhdr0|mdaz?{é,5-c .
Form Mf@gmpﬁuqd {$gn %@ﬁypfﬁctgreq@tﬂpg,follgwlag,\A@m 241 9 ef tee basge are
dlssgﬁ d?’ﬁ 4'\"%:%6'_ Sidafsy ‘té 'T% s%futlgn @cl%rﬁl&eréﬂ W&Ehle&i with 250 ml acetic

r ono- 2- 0X0- 2 % ro-imdazo

acid @pq ljhemat, K°c g,|2)l nbw@t@ pge_gi t “ﬁlg;qz trg@ gﬁqseoﬁaftq; pregipitating. The
mnxt%@@@&l@ hm 11h & % @23 thefMEred@ing we%ﬂemthao& H.0, The free

tzerland) and 273 ng (0.847 mmol) of

base létﬂfl%(b@m%ﬂl inyaewn eitrﬁo Tr over atsht tg Yigld 208@<ﬂf§ree base.

- Switzerland) in 170 M of CH2ClI2 is added a sol ution
of 508 ng (12.7 mmol) of NaOH (Fl uka, . Buchs,

Exa®ple 4erl and) in 85 m of H2O The reaCtion mxture is

progigyiG A0y K AR 1209 S50 o525y
imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile

0.47 g of free base (compound 1) are'placed into a reactor together with 2 ml of formic acid. |
The mixture is heated to 60 °C to get a clear solution. Then 5.2 ml of methanol are added.
The mixture is heated at 65 °C for 2 h. Compound | starts to precipitate (the formic acid is’
esterified to the corresponding methylester under these conditions). The mixture is cooled to
room temperature and is stirred at room temperature for further 2 hours. Then the precipitate
is filtered, washed with 2 ml methanol-and dried in vacuo at 60 °C for 17 h to yield form B of

compound |.

Example 5: o

Preparation of form C of 2-methyl-2-[4-(3-methyl-2-6xo-8-quinolin-3-yl-2,3-dihydro- '
imidazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile '
Compound | changes its 'pol_ymorphic' form after equilibratioh in different solvents (slurry
experiment with approx. 20 mg sample and 0.5 ml solvent at 25°C for 24 hours equilibration
time (with agitation)). In methanol, methanol/water, DMF, ethanol, ethylacetate and THF the

new form C can be observed.

Compound | (0.94 g) is added to 14 ml ethanol and heated to 62 °C. Then 3 ml of formic
acid are added to get a clear solution. The mixture is stirred 2 h at 62 °C, whereby the free

base starts precipitating. The mixture is cooled to room temperature, is stirred at room



m of H20 are added. The reaction mxture is stirred

for 1 day at rt After this time, the reactionis
wa@e@sobeo wi t h H20 and extracted with CH2Cl 2 (PX)/USZNB084893

organic layer is washed wth brine, dried over

Na2SO4, filtered and evaporabged in vacuo to give the

title conpound as a beige solid. ES-Ms: 421, 423 (M

+. H+, Br pattern; analytical HPLC. tfet= 3.15 min

(Gad 1). _Exanple 2 , . , , .
teerrgg{rﬂgr_Zz’:} ["9}4"? gnﬁﬁ mp _flﬁgrsgégffgl'%fllfg&c%%l_séh% \_Nz’sl'Lﬁ_ddA'/lw 5 mi ice
coldydlhighdl Bhdl 8vedldted i Y ationRlsonclovet bli?ht, to obtain form C of compound I.

phenyl ] propionitrile p-toluenesulfonate salt 26.5 g of

2- Met hyl - 2-[ 4- (3- et hyl - 2- oxo0- 8- qui nol i n-3-yi -2, 3-di hy
Alteﬁ{aﬂvélflwﬁé@lhﬁ’d 9s @isasive@|n farnéhc a}éﬂd)at Bb@)dlédﬁﬂtélﬁéd)é\rhd thieh @nethanol

are ac ether wth a‘mdlnto

s a@eéséftere%tw& or Zihyours aﬁ%%rtee "Zd,XtH@a‘§ Seolee o tegpgEAture. the

salt & fHeRRS arfPlvasHeRWithTiBé 8ol8 PhetharNtd yield k& €iok tehpsurnd
washed wth 36 M formc acid. Then formc acid is

distilled off until the volums of the residual
pgion is 55 M. Then 'a solution of 11.3 g of
Uenesul fonic acid in 228 M acetone is added at

Prematbonfoeswwm@opftgrmmxlﬁem (Bdaethyba-oxp-Bauingfin-yiZ3rdihydro-
, imiar’MzBE{,f,‘.cﬁ&.Hbfwu? 3,?) mlg]ﬁrf@ofp,o,ﬁ{rﬁgl pitates fromthe

ture Is cooled to 0 Cwithin
Congpolund $ thanged itatpotyimmrphic tampeatter eaelifratiorginigifferenttsqivents (slurry

el bV B2 AL ool RO B 2 005PPG s

time@uito agitdtend)- Mesoprbpand as sGlvendtthe heve fayrob gan be observed.
qui nol i n-3-yl -2, 3-di hydr o-i m dazo[ 4, 5-c] qui nol i n- 1-yl)
-phenyl ] propionitrile p-tol uenesul fonate salt
(crystalline formA). WO 2008/ 064093 PCT/ US2007/ 084893

Exa-z o The crystalline forns of the present invention
—-Hmil-ynt hesi zed in accordance with the follow ng
Pregaratiph f forim HR oazenéﬂhyuz-t[b(ﬁ methyli2-bxo+8-quimolin-a¢l-2/8edihydro-

m@%zgﬁliﬁ giq%tho ®e|$he)&ybpﬁlr%momglle monorrelclreate3
“ThisZofplolid is2oltfinéd afiert dtydtalfzatin® b siow stdlentiedporatdn3rath DMF

dr o-
solufien J28M4eBPREHIPnol i n- 1-yl ) - phenyl ] - propionitrile
Form A of conpound | can. be manufactured in the
foll ow ng way: 241 g of free base are dissolved 2.4 |
Example 8:c acid at 50 C. The solution is clearfiltered,

Pre&ﬁﬁﬁ&q oVidrih AR Zfﬂ\eﬂ#{yﬁel[ﬂ-(&%?étﬂylallﬂxblseqh|ﬂb|||5-@ --2(3-dibydro-

wat er are ad free base starts
-mlq@m%qypmncﬂg! -1-yhephemyllrregignitride mosgteswaten 1 h to 25

2-méthyl B[4l B&RethiiLl3.6X£8-RMINBINE - dihjdrolRidhzd[d B-cldthRolfnt £1)-
phenyl}-propionitrile (compound of formula 1) is dissolved in formic acid at 56°C and the
resulting solution is clear filtered. The filtrate is then concentrated and a solution of p-
tdluenesulfonic acid (1.05 eq) in acetone is added within 30 minutes. After 25% and 50% of
the addition volume, the mixture is seeded to initiate crystallization. A further amount of -
acetone is added and the suspension is cooled down to 0°C. The crystallized product (form

A of compound | monotosylate) is collected by centrifugation and dried at 60°C under

vacuum.



base is then dried in vacuo at 50 C over night to
yield 204 g of free base. Exanple 4. Preparation of
wo eooso&oed 2- et hyl - 2- [ 4- ( 3- et hyl PCT/US2007/084893
- 2- 0x0- 8- qui nol i n- 3-yl - 2, 3-di hydr o-
i m dazo[ 4, 5-c] quinolin-1-yl)-ghenyl]-propionitrile
0.47 g of free base (conpound |I) are, placed into a
reactor together with 2 m of formc acid. The
m xture is heated to 60 Cto get a clear solution.
Exapple9c 2 ni of net hanol are added. The m xture is
PreE&:%E.%ﬂ cﬂ‘tfoﬁﬁ 1f 2’ -2-@0@}99&\% b-oXo%-f8inofin-3-yl-2,3-dihydro-
recipitate caC| esterified to the
nmlmo{lbém@inngnﬁwlhphwlhprqnmtrllemmte%yiatet| ons). The
A pﬂ%s)éttgngfotrﬁaﬁ&?!)fefgrrﬁ Q‘f préﬁ’{}g& Eﬁ&}?&‘ é&'ié’ Efarfip) % gt3 aﬁ&fhﬁf E9stalline

enperature hours. .
fornpfiertfigionatagned form Bl tan kel observdroat teinperatures ah@@h@ﬁﬁl (this can also

be a%ée?% frrﬁﬂ? cgr S}%H?Ina?&gﬂgig é?a; fognr"]lgtocgn |f°.¥é\felr%b|%%§%tﬁmoéy DSC
exp@&rimentiyforér A 4nd BFome Brhdve 2nenantctippiarelationsdiyy| - 2, 3- di hy
dr o-
i m dazo[ 4, 5-c] qui nolin-1-yl)-phenyl]-propionitrile
Exafupteddnd | changes its pol ynorphic formafter

Preg%u 'gkhb@,f:gﬁ% 'r“ﬂm? gd' f{;syf 53 @ﬂaeﬁﬁﬂb@g&g%&%x@nww. -2,3-dihydro-
|m|&é2b¥4§t51c]@hn8ﬁﬁ1fy)r p%wuopwo?é?ﬂgné nomitosylatethorokydrate
agitati

n)). I n nethangl , vat er , .
A saiTRisdtortihiog PoBRUTED aay e ERanolserang ARTcea e gged in a slow
solv@?ﬁ@%ﬁ?ﬂtnof@ﬁﬁ@?ﬂ%t 4t 253’094' h@}orh&tlaﬂl dﬁ@lnglé cﬂy%tdlé of compound 1
et hano eat e

mongfosyiaiRimanely drie @"E (@Pa% B‘F%n ?%ﬁ?weﬁr@dﬁ{’%m& qrestel ‘Sucture
couldtbeldat@iated) at 62 C, whereby the free base starts
precipitating. The m xture is cooled to room
tenperature, is stirred at room WD 2008/ 064093

%!é Y2007/ 084893 - 22 tenperature for 2.5 hours and

en filtered off. e filter cake i.s then wash
Prenarahoa oﬁform; He %arme@uhaﬂﬂ3 mﬁ!hxlr?eﬁxwr%n?'wﬁyéﬂ& dihydro-
lmlc%Q utﬂ?l‘ﬂh I)t-ﬂ'né?@‘]%r@»pfd?ﬁml@nﬂfno@@éﬁ?@l@r&ih}dmte
trna is dissolved in formtc id
By eguili@tion cxmmentp erapaund |ditesylate imwater (afieg 3ggyagime) at 25°C the

orn‘éft Bﬁ bf scﬁ'n%lé yéﬁélé Rhs oS TﬁE cﬁz@?al sffbﬁu:@ cHuld 5e Hétermlned and

nper at ur e, filtered and
waswal@h@tﬁo\fmm qoaaooelbd blm@epwgwale ctlfwdyatel(f@rm éfedn C of
conpound |. Exanple 6.

Example 12:

Preparation of form S, of 2-methyI-2-[4-(3-methyl-2-oxo-8-quinolin-3-yl-2,3-dihydro-
imidazo[4,5-c]Jquinolin-1-yl)-phenyl]-propionitrile monotosylate diformic acid solvate
The single crystal structure of compound | monotosylate diformic acid solvate was
determined by X-ray diffraction (modification S,). Suitable single crystals were obtained by
equilibration of compound | monotosylate in acetone/formic acid (1:1 (v/v)) solvent mixture at
50°C after cooling down to room temperature. The stoichiometry of this salt could be
determined to be 1:1.7 (compound | p-toluenesulfonate salt/formic acid). The stoichiometry
has been calculated to be 1:1.7 but as one solvate molecule is disordered it seems to be that
a stoichiometry of 1:2 is probable. Due to the possibility for formic acid to leave the structure

stoichiometric ratios below 1:2 are observed.



Preparation of form D of 2-nethyl-2-[4-(3-nethyl
- 2- 0Xx0- 8- qui nol i n-3-yl -2, 3-di hydr o-

WO pdodagp3t, 5- c] qui nol i n-1-yl ) - phenyl ] - pr opi oni PE€T/82007/084893
Compound | changes its pol ynorphic formafter
equilibration in different sgdvents (slurry
experinment with approx. 20 ng sanple and 0.5 m
solvent at 25C for 24 hours equilibration tine (with
agitation)). In isopropanol as solvent the new formD

Example B observed. Exanple 7: Preparation of form HA of

Pre.%;rgﬁé#xk A Ao 3-BlHY YR8+ SnRetRyI2 bXE BLAUiRolin-331-2; Fdinydro-

imidarods-oJomimolt-yhrrhenyllpropionimisgitesylatspi oni tri l e
Whe@@?@é’tﬁnaéf%o}@bﬁgg Pi'm‘QMﬂg abﬁ iORLALNGAN ahREtone SOIUP)R/?: of p-

sl ow sol vent evaporatlon from
toluem| aullfomln aaid (f dérﬂqﬁ dhe diteaylate salEinepneund | canbe jsalatesh as a

f ther liquor after filtering off the monotosylate
sec d cr%ﬁ}rﬁfﬁ){siall zgtlon rﬁ?l ths mother Igawanol e 3-gyl e e hyy

salt.dr o-
i m dazo[ 4, 5-c] qui nolin-1-yl)-phenyl]-propionitrile
nonot osyl at e
The Zenmabmd HditopylateSaltian ynitial lasg ongiryjng AP AP (ipyte 140°C). DSC data

)
Shovﬁ%e% fn rdct)p g‘%l t ré% év?h%hgﬂlhg%nﬂq %Hg T af)prox 93| é/g.
di ssolved in formc acid at 56C and the resul ting
E sobu“’_on is clear filtered. The filtrate is then
Xa rated and a solution of p- toluenesulfonic acid
Pre;{alaﬁ’&n eﬂfqrhﬂHﬂoEZMhybz-wtaedletﬁyHﬁ-wtﬁ&-qﬁirmjtne%-yl -Af3tdihydro-
0%, 0of he addi tion vol u is
imicgzalfeciagmalit-xbeneryliarppioniPie oyl Fhidske ) °
Fron% sgﬁ@ﬁbﬁ B6lution a:cmwbl cund mhgsyws p?unwdmhlormfeumieadetu:mm (1:1
C. The cr t r.odu orm .. '
mhhTa 58 SBpSirecloPdete B e s e ARG b foservec
and §fh @% stdsl@ere foagdum WO 2008/ 064093 PCT/ US2007/ 084893
g arrple9 Preparation of form B of ,
2 nmet hyl - 2- [ 4- ( 3- met hyl - 2- oxo- 8- qU|noI|n 3-yl-2,3-di hy
Exaﬁk f 15: .5 | R . |
I m dazo c] qui nol i ionitr
Premammeiarapao'm%wtw a?nére}r 'ﬁﬁtehl%ﬁ %{2’ '?-va ojin; 5}'¥§ér"e°lihyd'°'
mM?EG@FﬁhﬁQﬂ& W&n?l Iﬁoﬁm&hﬂnﬁhb&i |atene form

on naned form can be observed at

Amorphiape matefia bas beerpreduced by sprawAnAI9eS copwored beagtosyate. The
glasd BENGERY r{)?g pl‘?&déé!ﬁ cB%@rveErbg D@ B645HroR11261T | Ater recrystallization at

rever si f ound
approx. 175°C the substance melted at approx. 279°C with an melting enthalpy of approx.

65 J/g.

Example 16: _
Preparation of form S¢ of 2-methyl-2-[4-(3-methyl-2-ox0-8-quinolin-3-yl-2,3-dihydro-

imidazo[4,5-c]quinolin-1-yl)-phenyi]-propionitrile monotosylate diformic acid solvate
monohydrate '

The single crystal structure of compound | monotosylate diformic acid solvate monohydrate
was determined by X-ray diffraction (modification S¢). Suitable single crystals were obtained
by equilibration of compound | monotosylate in methylisobutylketone/formic acid (1:1 (viv))

solvent mixture at 50°C after cooling down to room temperature.



experinments. Form A and Form B have an enantiotropic
rel ati onshi p. Exanple 10: Preparation of form HA of
WQ@2008064pb3 2- [ 4- ( 3- net hyl - 2- 0x0- 8- qui nol i n- 3- y| PCT/BSTHDTI§84893
dr o-
I m dazo[ 4, 5-c] qui nol i n-1-yl )sphenyl ]-propionitrile
nonot osyl at e nonohydrate A saturated sol ution of
compound | ditosylate in ethanol/acetone (1:1) can be
used in a slow solvent evaporation experinent at 25C.
The formation of single crystals of conmpound 1
Exa ypsyl at e nonohydrate (form HA) has been observed
€ single crystal structure could be calgﬁkgt ghydn»

Pre@«aﬁpn of farm B eﬁamﬁwh%‘} (3-Brathylg2-gxo-8-quinolin-

mu%rzg?&,@)éhqlﬁnbﬂn 43075 T proRidtiifiné Wi dHUtb i e Ydiacetit aid ¥olvate
Theisirigttacry§tal Srusiuge ohetmpoundyl Imonekesyiatg dipeetsiasil salyatewas
il
dete%ﬂ%ﬁ%ﬁ?& Féyﬁiﬂﬁr’g%ﬁ{ @Lo%lufﬁxﬁg?) ?gﬁﬂ% Qﬂglﬁ)&p}%ﬁlgﬁ/@k &tained by
eqUIﬂEr@tloﬂn of cdnopauadil orenetosylategnenashylispbutylkelase/apalicramic(1: 1 (VIv))
and was

SO B g L B e v at o

(formHB). Exanple 12 Preparation of form SA of

2- et hyl - 2-[ 4- (3- met hyl - 2- oxo- 8- qui nol i n-3-yl -2, 3-di hy

dr o- '

i m dazo[ 4, 5-c] qui nolin-1-yl)-phenyl]-propionitrile

nonot osyl ate diform c acid solvate The single crystal

structure of conpound | nonotosylate diformc acid

sol vate was determ ned by X-ray diffraction-

(nmodi fication SA). Suitable single crystals were

obtai ned by equilibration of conpound | nonotosyl ate

in acetone/formc acid (1:1 (v/v)) solvent m xture at

50C after cooling down to roomtenperature. The v

stoichionetry of this salt could be determ ned to be

1:1.7 (conmpound | p-toluenesul fonate salt/formc

acid). The stoichionetry has been calculated to be

1:1.7 but as one solvate nolecule is disordered it

seens to be that a stoichionmetry of 1:2 is probable.

Due to the possibility for formc acid to | eave the

structure stoichionetric ratios below 1:2 are

observed. WO 2008/ 064093 PCT/ US2007/ 084893 - 24-

Exanpl e 13: Preparation of form A of

2-met hyl - 2-[ 4- (3- et hyl - 2- oxo0- 8- qui nol i n-3-y1-2, 3-di hy

dr o- _ _ ' .



I m dazo[ 4, 5-c] qui nolin-1-yl)-phenyl]-propionitrile
di tosyl ate When a solution of conmpound I in formc
w@eiod/ 06493 reat ed with an acetone sol uti on of pPCT/UF20eTIE84893
sulfonic acid (1.25 eq) the ditosylate salt of
conpound | can be isolated ag8%a second crop from
crystallization fromthe nother liquor after filtering
of f the nonotosylate salt. The conpound | ditosyl ate
Whézlg Eg% gmtl al loss on drying of 0.4% (up to 140C).
howed a nelting at approx. 262C with a
mel ting enthal py of approx. 93 J/g. Exanple 14:
r ratd on
1 Af“ﬁ@ tof Fﬁ{hﬁf%h{eyt Eﬁ?gfzf%%'aé qui nol i n-3-y1-2, 3-di hy
N

dr o-

i m dazo[ 4, 5-c] qui nol i n-
ditosylate tri-hydrate Fr
compound. | ditosylate sal
(1:1 (v/v)) mxture t he

l/) phenyl ] -propionitrile
saturated sol ution of

di chl or net hane/ net hanol
ound @ ditosylate

coul d be observed

Preparation o '
2-net hyl - 2-[ 4- (3 nethyl
dr o-

i m dazo[ 4, 5-c] qui nol i n- 1- yI)-ﬁhenyI] propi odbtrile

nonot osyl at e Anor phous material has been produced by

spray drying of conpound | nonotosylate. The | ass
ot ofznBydraterr sTlyaternd theneasnparnd &f farmuinyl, psef axsaltbgfihe gompound of
foblie1, S bPh hp&aga/érts%watezefta S4)t Slthe BBRABAING ok Fetmulide

SUBSt ance. e ppr ox an nelting

ent hal py of approx. 65 J/g. Exanple 16: Preparation

I
'C&é %Q{omf%%o'%ﬁzt 5&%2)[52)11 ngc S.‘ar'fb elfﬁmg%Ayl 2, 3-di hydr o-
i m dazo[ 4, 5-c] qui nolin-1-yl)-phenyl]-propionitrile
A EBHE{)W écf&)?dlr% {oot{léT?n(é FhitcA fsﬁ@dvé’ 8h X- raV‘?Jﬁﬁ’Q&’t%haat ﬁea_mﬁ an angle of
single crystal® structure of conpound nonot osyl at e ,
diif'refc@omr%h@te|0<ﬁ|8§ol+»o-aﬁ% monohydr at e vvas det er mi ned by
X-ray diffraction (nodification Sc). Suitable single
crystals were obtained by equilibration of conmpound |
. Corpaungishydcgerdirigrio staim il in sofstallineetoRe/ fornic acid (1:1
(vl/v)) solvent mxture at 50C after cooling down to

roomtenperature. WO 2008/ 064093 PCT/ US2007/ 084893
. A compound according to claim 3 which shows on X-ray diffraction a peak at an angle of

diffraction 2Theta of 6.9° +/- 0.3°.

qui nol i n-3-yl -2, 3-di hy

. Compound | according to claim 1 in crystalline form C.

. A compound according to claim 6 which shows on X-ray diffraction a peak at an angle of
diffraction 2Theta of 14.7° +/- 0.3°.

. Compound | according to claim 1 in crystalline form D.

. A compound according to claim 8 which shows on X-ray diffraction a peak at an angle of
diffraction 2Theta of 23.9° +/- 0.3°.



-25- Exanple 17: Preparation of form SB of
2- et hyl - 2-[ 4- ( 3- net hyl - 2- oxo- 8- qui nol i n-3-yl -2, 3-di hy
W@I2@®8/064093 PCT/US2007/084893

i m dazo[ 4, 5-c] qui nolin-1-yl)-phenyl]-propionitrile

monot osyl ate diacetic acid spivate The single crystal

structure of conpound | nonotosyl ate diacetic acid

sol vate was determ ned by X-ray diffraction

(rmodification Sc). Suitable single crystals were

obtai ned by equilibration of conpound | nonotosyl ate
10. A H\loﬂﬁwéh‘étb%@é%xbm ORLOAFHRY foClaifil 10in Chystalling/ fédm Ha,

sol verit m xture at 50C after cooling down to room

tenperature. WO 2008/ 064093 PCT/ US2007/ 084893 - 26-

11. A’\@%pé&&q&bm ﬂosclalr-?a 10%&6%5@!@ érﬂX‘ répﬂlm&:ﬁoﬁ B§eak at an angle

formul a N (I), or of a
Ofrwftmaah@ Jfhetapf/41.€° 'b‘fot3ne corrpound of fornula |, or of
a salt of the conpound of formula I, or of a hydrate

or solvate of a salt of the conpound of formula I
12. Aomepolgaylatie sa6 @b campeund ascardinglto e yia carstaline PBRm A
3. A conpound according to claim2 which shows on
X-ray diffraction a peak at an angle of diffraction .
13. RTopotesyatessalt of compognd I@CCQIS#'ﬁﬂoth?ga'm 12de srvgtaitperferm A.
claiml1l in crystalline formB. 5. A conpound accordi ng

to claim3 which shows on X-ray diffraction a peak at
14. Aaporapayind asicordifigf torciaimi 1@rer A Brvetich gifows an X-ray giffractign a peak at an

ar%?é"ﬁf’&iﬂ%clioﬁg’?ﬁétg'oﬁs 7Q.ggm1 in crystalline formC

compound according to claim6 which shows on
X-ray diffraction a peak at an angle of . diffraction |,

15. @g&ﬁﬁ%%fac%érdﬁsq:'{o ﬁleﬁm‘?’@ $3 op‘i’m%ﬂ%hbwé%ﬁg( FHynffrabtion peaks at |

ine formD .
an angle of dlffractlon 2Theta of 5.4° +/- 0 3°:5.7° +/- 0.3° and 17. 2° +/- 0 3°.

16. A compound according to claim 12 or 13 which shows an X-ray diffraction diagram

essentially as outlined in Fig. 6.
17. A monotosylate salt of compound | according to claim 12 in crystalline form B.

18. A compound according to claim 12 or 17 which shows on X-ray diffraction a peak at an

angle of diffraction 2Theta of 5.8° +/- 0.3°.

19. A compound according to claim 12, 17 or 18 which shows on X-ray diffraction pe_aks at
an angle of diffraction 2Theta of 5.8° +/- 0.3°; 17.8° +/- 0.3° and 18.7° +/,' 0.3°.

- 20. A monohydrate of the monotosylate salt of compound | according to claim 1 in crystalline

form Ha.

21. A compound according to claim 20 which shows on X-ray diffraction a peak at an angle

of diffraction 2Theta of 6.5° +/- 0.3°.



9. A conpound according to claim38 which shows on

X-ray diffraction a peak at an angle of diffraction
wQ@73denvesoad 23.9 +/- 0.3. WO 2008/ 064093 PCT/US2007/084893

PCT/ US2007/ 084893 -27 10. A nonohydrate of conpound I

according to claim1 in cryspglline formHA 11. A

conpound according to claim10 which shows on X-ray

di ffraction a peak at an angle of diffraction 2Theta

0S salt. o Q und ..
22. B aityfie g e sreibietd SR orporih B Rrdind lo SARPP W Shydratine
fernag.osyl ate salt of corrpound | according to claim12
in crystalline formA 14. A conpound according to
claim12 or 13 which shows on X-ray diffraction a peak
23. Afcom@ouﬁ’d?g&dbrd)iﬁg & didirezd \'W?iﬁ_h %H'J:Slhgi arl gf-raﬁ di{ffdvt\ﬁn &.hpﬁaaﬁ% an angle
nd according to claim12, or .14 .whi ch shows
OBﬂ'ff%rgntp 2gh?tf‘r°gég 62' 0pgaks at an angle of diffraction
2Theta of 5.4 +/- 0.3; 5.7 +/- 0.3 and 17.2 +/- 0. 3.
npound according to claim 12 or whi ch sho .
24. %H'f%nwa?c'a SPRRtE AT “aﬁ]mangfgﬁﬁﬁﬁe S@@géﬁ?ma?w%%cefmgi taegleim 1 in
chyatafiing foa SL7. A nonotosyl ate salt of conpound I
according to claim12 in crystalline formB. 18. A
conmpound according to claim12 or 17 which shows on
25. %céﬁ}éoﬁhd‘ écfc@?dnhgm) cﬂalﬁlezikwmbh 8RowS.69 Kerap biffladtibh aqidakat an angle
2Theta of JA9. A conmpound according to
°E¢'§farﬂ'3@2TﬁeﬁaGF5§8+Wﬂ ¥h shows on X-ray diffraction
peaks at an angl e of diffracti on 2Theta of-5.8 +/-
+/ - and 18.7 +/- 20. %rmnoh drate
26. @fi'tw@t%ﬂmf&&mwedéamor@m é%ﬁ'ﬁt%i‘]d‘ ¢rystatiae @
claiml in crystalline formHA 21. A conpound
according to claim?20 whi ch shows Sn X—raz ct| on
27. %d&%ﬂ@taﬁa'hw cAtpoRnd ACCAFing iR PlpTh <G ATy Sl
0.3. WD 2008/ 064093 PCT/ US2007/ 084893 -28 22. A
di hydrate of the m)notos%_l ate salt of c

28. Aaeerapatms’gaqcerdagaqorﬁ am; 26 Qra/sWhieh shews %?E&éfffazéonapeak atan
rgg]gapa.ﬁﬁacasﬁgvﬁ@ta@ftz@4ehalcm°22 whi ch shows on X-ray

ffraction a peak at an angle
29. A trihydrate of the ditosylate salt of compound | according to claim 1 in crystalline form -

Ha.

30. A compound according to claim 29 which shows on X-ray diffraction a peak at an angle
of diffraction 2Theta of 4.7° +/- 0.3°.

31. An amorphous monotosylate salt of compound | according to claim 1.

32. A monohydrate of the diformic acid solvate of the monotosylate salt of compound |

according to claim 1 in crystalline form Sc.

33. A compound according to claim 32 which shows on X-ray diffraction a peak at an angle
of diffraction 2Theta of 5.6° +/- 0.3°.



of diffraction 2Theta of 6.9 +/- 0.3. 24. Adiformc
acid solvate of the nonotosylate salt of conpound I
waeweneionyy to claiml in crystalline form SA PRBUSM07/084893
conmpound according to claim24 which shows on X-ray
diffraction a peak at an ang% . of diffraction 2Theta
of 5.8 +/- 0.3. 26. A ditosylate salt of conpound I
g_ccord: ng toclaimlin crystalline form 27. A
itosylate salt of conmpound | accordin cl ai.m 26
34. K d'gagetgq agichgolye f e m&\pot%y&%ﬁﬁalh ﬂfoc%(??g'ﬂa?ﬁgc‘}f ding |t%F'ﬁﬁm 1-in
cé@taﬁiﬁe?cz |?ch shows on X-ray diffraction a peak at an
0 fraction 2Theta of 22.4 +/- 0.3 29. A
tri hyd_rate of the ditosylate salt of conpound I
35. ﬁ%&ﬂg G PadcBrdih o@ﬂtm‘ﬂﬁﬁ%ﬁ%ﬁé\hé &?Xfrﬁﬁmffrédﬁon 3Qeak at an angle
accor E | aim29 which shows on X-ray
oﬁdlffnfachm 2 bireta opedk +&t0. %m angle of diffraction 2Theta
of 4.7 +/- 0.3. 31. An anorphous nonotosylate salt of
conmpound | according to claim11. 32. A nonohydrate of
36. Theesalid formpithe cbmpewd efifernafia{ peofhsiraigar seivate gf the;gompound

@%ﬁﬂ@gﬁd% of a%aft ¥f er%n%&élﬁh ¥k an;hular] & ¥B4 Al draftcorf Rivate of a salt

npound accor to clalim32 i ch_shows
obume)con'@puud pf fpanulad,ﬁcgprgl@glto any amne gfﬁgp glairpg 1 to 35, which is present

TANeTaR eta of 5.6 +/- 0.3. WO 2008/064093
#ff%ﬁ%%@gloéi@% 29 34. A diacetic acid solvate of
the nonotosyl ate salt of conmpound I according to claim

37. A1rPh&ma%%ﬁ@’é}a%%ﬂ'\B%ltfoﬂrd%%smg% scfiid SHPPOURE camplikt Sdofula I, its

OWs on diffraction a peak _at an
hysdrgiee or gblvdltes fitscalts and byivetes ngsoyatyes.pﬁ its galtp acggrdingyto any one of

3(! dé ifhs! 1.otro'§502 ﬁlo‘ﬁgpg)?tﬂggst Shef ﬂél‘ﬁﬁ’ééuhcéﬂp aBlephable carrier.

e compound formula I, or
of a salt of the conpound of forrmlal or of a
38. iw Lﬁéaelt ogollﬁ%r\ﬁ%fqhé’tzonﬂ <§L§Hotof erfmJIQi3 |t§¢ﬁ9|%¥€§dor%folvates its salts
a accordi g he clains

amdh hydraies opselyates of utswsd@wﬁ@rdmgl t9 ama oee PHihe cl%ms 1A°%55 for the
p%ﬁgFéggﬁggé'n déyo ﬁgﬁ?ﬂnﬁ:tgé ?Qatﬁ%ﬂpéf tiddiPert STQ proiifb kiR Bkease
selected from a benign or malignant tumor, carcinoma of the brain, kidney, liver, adrenal
gland, bladder, breast, stomach, gastric tumors, ovaries, ¢olon, rectum, prostate,
pancreas, lung, vagina or thyroid, sarcoma, glioblastomas, multiple myeloma or
gastrointestinal cancer, especially colon carcinoma or colorectal adenoma or a tumor of
the neck and head, an epidermal hyperproliferation, psoriasis, prostate hyperplasia, a ‘
neoplasia, a neoplasia of epithelial character, Iymphomas, a mammary carcinoma or a
leukemia. Other diseases include Cowden syndrome, Lhermitte-Dudos disease and

Bannayan-Zonana syndrome, or diseases in which the PI3K/PKB pathway is aberrantly

activated.

39. Method of treating a disease selected from a benign or malignant tumor, carcinoma of
the brain, kidney, liver, adrenal gland, bladder, breast, stomach, gastric tumors, ovaries,
colon, rectum, prostate, pancreas, lung, vagina or thyroid, sarcoma, glioblastomas,
multiple myeloma or gastrointestinal cancer, especially colon carcinoma or colorectal
adenoma or a tumor of the neck and head, an epidermal hyperproliferation, psoriasis,

prostate hyperplasia, a neoplasia, a neoplasia of epithelial character, lymphomas, a



hydrates or solvates, its salts and hydrates or

solvates of its salts according to' any one of the
wa@b@sns1093t o 35, and optionally at | east one PCT/US2007/084893

pharmaceutically acceptable carrier. 38. The use of a

solid formof the conpound ofggtornula I, its hydrates

or solvates, its salts and hydrates or solvates of

its salts according to any one of the clainms 1 to 35

for the aratﬁ of Zvnedl canent f r th% t reat nent

AT R 8 Iekemia: Gt Rsagr L LEe CoMdeR SERFTPG

Lﬁerblﬂﬂé%d@é d@aééegmsartnmm ZOﬁ@fa:smerm@foralseabarsan hich the
dne [ iver, adrenal bl ad

Pé:f}gﬁg rPa"@'Y%Yt |§ Iagerlr%m{g,agtl \garn& &oaﬂec? ?%lmauw] need thereof

cBmPASIAG Qdmlrﬁ)ﬁélr‘i}fgetéf’(he bmmau a‘éﬁ,@tdﬂﬁheqérnﬁ bmhelcdmpaamcpom;mula 1, its
gl 1 obl ast onas, el oma, or dgastr i nt esti nal

PRaASo" SBLFIES] B S Bt eRAIES 6F T ot o Ring 10 any one of
tHROQHRIEE @ 353N aldIRIntigwhidH i te e Aiodysrrdtiverdy it 8y Bpective

hyperprollferatlon psoriasis, prostate hyperplasia, a
di$88$-asi a, a neopl asia of epithelial character,

| ynphomas, a mammary carcinonma or a |eukem a. O her

di seases i nclude Cowden syndrone, Lhermtte-Dudos

di sease and Bannayan-Zonana syndrone, or di seases in
whi ch the PI 3K/ PKB pathway is aberrantly activated.
39. Method of treating a disease selected froma
beni gn or malignant tunor, carcinoma of the brain,

. kidney, liver, adrenal gland, bladder, breast,
stomach, gastric tunors, ovaries, colon, rectum
prostate, pancreas, |ung, vagina or thyroid, sarcong,
glioblastomas, nultiple nyelom or gastrointestinal
cancer, especially colon carcinoma or col orectal
adenoma or a tunor of the neck and head, an epiderm
hyperproliferation, psoriasis, prostate hyperplasia,
a neopl asia, a neoplasia of epithelial character,
| ynphomas, a WO 2008/ 064093 PCT/ US2007/ 084893 -30
manmmary carci nonma or a | eukem a. O her di seases
i ncl ude’ Cowmden syndrone, Lhermtte-Dudos di sease and
Bannayan-Zonana syndrome, or diseases in which the
Pl 3K/ PKB pathway is aberrantly activated in a :
war m bl ooded animal in need thereof conprising

“administering to the aninmal a crystalline formof the
conmpound of formula I, its hydrates or solvates, its
salts or hydrates or solvates of its salts according
to any one-of the clains 1 to 35 in a quantity which
i's therapeutlcally ef fective agai nst the respective
di sease.



