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J16, 21, 23vDRCArSEISCl TRATE SALT FI ELD [ 0001] The present pcmsentdomnoarel at es
to the citrate salt of 11-(2-pyrrolidin-1-yl-

1(25), 2(26), 3,5, 8,10,12(27), 16,21 , 23-décaene. In addition the present
invention relates to pharnmaceutical conpositions containing the citrate

salt and net hod$1-62-PYRROLIDIN1EL-ETHOXWE1418RIQNA-5T,26eTRWMZA edi cal
condi ti ons. BACKGRQU
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(Conpound 1) was first described in PCT/ S&006/ 000352 and shows significant

prom se as a pharnmaceutically active agent for the treatnent of a nunber of
medi cal conditions and clinical devel gt of this conmpound is underway
based on the activity profiles denonstrated by the conpound. Conpound I
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it is inperative tha e pharmaceutical ly active substance be in a form
t hat canrejatesdbiphiarpacepticad coarpasitions contasniog dhe citraté satt andngethodsaxfusand
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sense it is inportant that during conmercial nmanufacture the manufacturing

process of the pharmaceutically active substance be such that the
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[0002] The  compound 11-(2-pyrrolidin-1-yl-ethoxy)-14,19-dioxa-5,7,26-triaza-
tétracyclo[19.3.1.1(2,6).1(8,12)]heptacosa—1(25),2(26),3,5,8,10,12(27),16,21,23-

15 decaene (Compound 1) was first described in PCT/SG2006/000352 and shows
significant promise as a pharmaceutically active agent for the treatment of a number
of medical conditions and clinical development of this compound is underway based

on the activity profiles demonstrated by the compound.
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[0003] In the development of a drug suitable for mass production and ultimately
commercial use acceptable levels of drug activity against the target of interest is only
one of the important variables that must be con:sidered. For example, in the
25 formulation of pharmaceutical compositions it is imperative that the pharmacéutically
active substance be in a form that can be reliably reproduced in a commercial
manufacturing process and which is robust enough to withstand the conditions to

which the pharmaceutically active substance is exposed.



sanme material is reproduced when the sanme manufacturing conditions are
used. In addition it is desirable that the pharmaceutically active

subst ancewoxpPaX®s8ism a solid form where m nor changes t oPCHSGReNIOD&IGS uri ng
conditions do not lead to major changes in the solid formof the

phar maceutical |y active substance produéded. For exanple it is inportant
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oral abs8PPE IgMeliof hydmtianent . [ 0006] Accordingly, chenical stability, solid
statg,stability, and "shelf life" of the pharnmaceutically active substance
are very inportant factors. In an ideal situation the pharmaceutically

active s{005nde additiom)it éomppsitantottsatciiet phaimgceticatiy cidtide bzt eof
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substance into pharmaceutical formulations. If the pharmaceutically active substance
15 is hygroscopic (“sticky”) in the sense that it absorbs water (either slowly or over time)
| it is almost impossible to reliably formulate the pharmaceutically active substance into
a drug as the amount of substance to be added to provide the same dosage will vary
greatly depending upon the degree of hydration. Furthermore variations in hydration
or solid form (“polymorphism”) can lead to changes in physico-chemical properties,
20 such as solubility or dissolution rate, which can in turn lead to inconsistent oral
absorption in a patient.

[0006] Accordingly, chemical stability, solid state stability, and "shelf life" of the
pharma}ceutically active substance are very important factors. In an ideal situation the
25  pharmaceutically active substance and any compositions containing it, should be
capable of being effectively stored over appreciable periods of time, without exhibiting
a significant change in the physico-chemical characteristics of the active substance

such as its activity, moisture content, solubility characteristics, solid form and the like.

30 [0007] In relation to 11-(2-pyrrolidin-1-yl-ethoxy)-14,19-dioxa-5,7,26-triaza-
tetracyclo[19.3.1.1(2,6).1(8,12)}heptacosa-1(25),2(26),3,5,8,10,12(27),16,21,23-
decaene initial studies were carried out on the hydrochloride salt and indicated that
polymorphism was prevalent with the compound being found to adopt more than one

crystalline form depending upon the manufacturing conditions. In addition it was
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citrade salt shows on X-ray diffraction a peak on the 2theta scale at

22.40.5 [0012] In sonme enbodi nents the citrate salt shows on X-ray
diffracti on peaks on the 2theta scalSUMMARY 20.5 and 15.70.5. [0013] In

' | t on .X-ray diffraction at |east four
peaks ontHo%F 7 The Mrefdt, MyBndth roPRSE, Rhatialed et lutbRcerlgsah of do-6-
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héptacosa-1(25),2(26),3,5, 8,10,12(27),16,21,23-decaene.
15

- [0010] In some embodiments the salt is crystalline.

[0011]  In some embodiments the salt is the 1:1 citrate salt. In some embodiments
the citrate salt shows on X-ray diffraction a peak on the 2theta scale at 22.4°+0.5°
20

[0012] In some embodiments the citrate salt shows on X-ray diffraction peaks on
the 2theta scale at 10.2°+0.5° and 15.7°+0.5°.

[0013] In some embodiments the citrate salt shows on X-ray diffraction at least four
25 peaks on the 2theta scale selected from the group consisting of 7.8°+0.5°, 10.2°+0.5°,
14.2°+0.5°, 15.7°+£0.5°, 16.8°+0.5°, 21.4°+0.5°, and 22.4°+0.5°.

[0014] In some embodiments the citrate salt shows on X-ray diffraction at least 6
peaks on the 2theta scale selected from the group consisting of 7.8°+0.5°, 10.2°+0.5°,
30 14.2°40.5°, 15.7°+0.5°, 16.8°+0.5°, 21.4°+0.5°, and 22.4°+0.5°.

[0015] In some embodiments the citrate salt shows on X-ray diffraction peaks on
the 2theta scale of 7.8°+0.5°, 10.2°#0.5°, 14.2°+0.5°, 15.7°£0.5°, 16.8°+0.5°,
21.4°+0.5°, and 22.4°+0.5°.



[0014] In sone enbodinents the citrate salt shows on X-ray diffraction at

| east 6 peaks on the 2theta scale selected fromthe group consisting of
7.80.5, 1MWO2010368mB4. 20. 5, 15.70.5, 16.80.50, 2 1.4 00.5PCaSG20R/040475.

[ 0015] In sone enbodinents the citrate salt shows on X-ray diffraction
peaks on the 2theta scale of 7.80.5, 10420.5, 14.20.5, 15.70.5, 16.80.5, 2
1.40.50, and 22.4 00.5.[0016] In sone enbodinents the citrate salt al so
shows on X-ray diffraction peaks on the 2theta scale of 7.20.5, 10.90.5,

17.10.5, o+ : . 705 .. 20 10, 3 24, 20,5,
25, 140, 5008 soncsorig elhedtimfts frecoirghy Lot Asosholty o XoEyItctll i
32.40. 5, oA7thz0 2thet38sdHle Sof ﬁ92°&0,53, aurm19°|&015°60175.1°1{0w171l7.6’°&@.5?r, eﬁ&aticl).5°,

i nventio .SQ Rrovides a pharnaceutical cqnmposition conprising a salt as
descri be38§b_§6‘§.v %jligﬁ-ﬁ n'%én%#ﬁeﬁrv &roddOment24- A0 es?eﬁqf #0%'end?-8rit0.5%,

br ovi gles 28, 272h 150d 8fo-LH B! 1270500 81 VLPLNS HP§alg ST b2 8 S8F delo e
conprising adm nistration’ of a thetapeutically efféctive amount of a 'sdlt

of the i AVeXitD &, 386&t(Aat,i 30D °H0rb rereti4 1. 6&£®6F.. I n sone enbodi nents the
proliferative disorder is cancer. [0019] In another enbodi nent the present

I nvention provides the use of a salt of the invention in the treatnment of a

prolifer F{)%%] dTI8€T BRdsent NifABoR MHIE MBRSddd €a Pipaith8E&ltiche %ﬁ@'bgﬁibni S

cancer. I n anot her enbodi nent the present i'nvention provides the use
of a sal comprising a salbas deacribed akoveanuf act ure of a medi cament for the
treaHPent of a proliferative disorder. In sone enbodi nents the ,
proliferative disorder is cancer. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0021]

Figure 1[60M8)s fnhancthemymbodientBhefgraséntoinventiiiDbrovides' 2 fietHba Bf AfedithCh
or preventing a proliferative disorder comprising administration of a therapeutically
effective amount of a salt of the invention to a patient in need thereof. In some
embodiments the proliferative disorder is cancer.

15
[0019] In another embodiment the present invention provid‘es the use of a salt of the
invention in the treatment of a proliferative disorder. In some embodiments the

proliferative disorder is cancer.

20 [0020] In another embodiment the present invention provides the use of a salt of the
invention in the manufacture of a medicament for the treatment of a proliferative

disorder. In some embodiments the proliferative disorder is cancer.

BRIEF DESCRIPTION OF THE DRAWINGS
25 [0021] Figure 1 shows the X-ray powder Diffraction (XRPD) Diffractogram of Batch
HCI 1: low resolution trace (C2, above) and high resolution trace (D5000, below).

[0022] Figure 2 shows the results of differential scanning calorimetry (DSC) (top)
and thermal gravimetric analysis (TGA) (bottom) of Batch HCI 1.
[0023] Figure 3 shows the results of Gravimetric Vapour Sorption (GVS) of Batch
30 HCI1.
[0024] Figure 4 shows the XRPD Diffractograms of Batch HCI 1 pre- and post-
GVS.
- [0025] Figure 5 shows the XRPD Diffractogram of Batch HCI 2.



HC1L 1: low resolution trace (C2, above) and high resolution trace (D5000,
bel ow). [0022] Figure 2 shows the results of differential scanning

cal ori metW9 201986§181t op) and thernal gravinetric anal ysi SCIBGAJOO(BHE o) of
Batch HCL 1. [0023] Figure 3 shows the results of Gavinmetric Vapour
Sorption (GVS) of Batch HCM . [0024] Fidure 4 shows the XRPD D|ffract ogr anms

f Batch .1 - Figure 5 shows the XRP
Bi 11 ot W28k JFtoize Brede they 89t OFTGA 6o SRS RBTioLmi 1B ERIAEHC op)
and DSC gbottom of the Batch HCl 2. [0027] Figure 7 shows the XRPD

Di ffractogramof Batch HCl 3. [0028] Figure 8 shows the results of TGA
(top) an@OoR23L (Eigureﬂ)smstthe ARIPRDifiGctagrafOeBatchiH@Ir® 9 shows the high

resol uti D|ffra m of Bat HC, 4. Fi gure t he
Fooul ts C02BEC tigyss BAMewRAR Boulns ToR o) aid BEG otbmy oo B 11
showss t hg, results of GVS of Batch HCl 4. [0032] Figure 12 shows the XRPD
D ffractogram of Batch HCl 2 conditions). [0033] Figure 13 shows the

resul ts [©020he Kigare ﬁ@*\m@rthm igh rasokesionhXRED Bif{ractogram of Blatnh IHChdnol ) .
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[ 0035] FHg)jme 15 shows the results of TGA (top) and DSC (botton) of the

Bat ch HC| [ 0036] Figure 16 shows the results of GVS of Batch HCl 6 .
[0 31] Figure 11 shows the results of GVS of Batch HCI 4.

10 [0032] Figure 12 shows the XRPD Diffractogram of Batch HCI 5 (2 conditions).
[0033] Figure 13 shows the results of the DSC thermogram of the Batch HCI 5
(prepared from Ethanol).

[0034] Figure 14 shows the XRPD Diffractogram of Batch HCI 6: low resolutlon
trace (C2, above) and high resolution trace (D5000, below).

15 [0035] Figure 15 shows the results of TGA (top) and DSC (bottom) of the Batch
HCI 6. |
[0036] Figure 16 shows the resuits of GVS of Batch HCI 6.

[0037] Figure 17 shows the high resolution X-ray diffraction patterns (D5000) of
Batches Citrates 1, 2, 3 and 4.

20 [0038] Figure 18 shows the results of TGA (top) and DSC (bottom) of the Batch
Citrate 1.

[0039] Figure 19 shows the results of TGA (top) and DSC (bottom) of the Batch
Citrate 2. .
[0040] | Figure 20 shows the results of TGA (top) and DSC (bottom) of the Batch

25  Citrate 3.

[0041] Figure 21 shows the results of TGA (top) and DSC (bottom) of the Batch
Citrate 4.

[0042] Figure 22 shows the variable temperature X-ray diffraction pattern of Batch
Citrate 1. | |

30 [0043] Figures 23 and 24 show the GVS experiment and post-GVS XRPD spectra,

' respectively, for Batch Citrate 1.

[0044] Figures 25, 26, 27, 28 and 29 show the high resolution X-ray diffraction
pattern of Batches Citrate 2, 3, 4, 5 and 6 respectively, recorded on a different
instrument from that of Figure 17.



[0037] Figure 17 shows the high resolution X-ray diffraction patterns
(D5000) of Batches Citrates 1, 2, 3 and 4 . [0038] Figure 18 shows the
results oVORGA/G8I8P) and DSC (botton) of the Batch G tr &C&SG200900893 Fi gur e
19 'shows the results of TGA (top) and DSC (bottom of the Batch Citrate 2.
[ 0040] Figure 20 shows the results of T&GA (top) and DSC (botton) of the
Batch Citrate 3. [0041 igure 21 shows the results of TGA% op) and DSC
(bot t om) [Q045Y heFlBaf%h’» Sf‘%[ﬁeth@ Xirep adiffractignrrattezn wfothe citrate saitapioup A

and 24 s e TR REId B Sering KBatMor gl sdhipdny bl Ry 803C° o
Bat ch C anadt9é%RH[ 0044] Fi gures 25 26 27, 28 and 29 show the high

resolution X-ray diffraction pattern of Bat ches Gitrate 2, 3, 4, 5 and 6
respectively, recorded on a different instrunent fromthat of Figure

17.[0045] Figure 30 shows the ﬂ%‘fﬂp.ébﬁés%hlp?ﬂo&ﬂ“er” of the citrate salt
t

group A material both before an being kept for a week in the
hum di t y[@H&ibeks atatéd@bouadt 96/Mblv HaEehAoLIR® tRBtSERtT Isalts [0P A46R-F\sralidat-ed
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single ro ynor phs. n parti'cul ar the present -app f ound
that t hep@ﬂlcuaféh% aresent applicanis hdve fund that the citrate salt (citric acid salt) of this

10 compound exists as a single polymorph.

[0047] Whilst it is considered that the structure of citric acid would be clear to a
skilled addressee in the art in order to avoid any uncertainty the structure is shown
~ below.

15

O OH O
HOWOH
O~ "OH

Citric Acid

20 [0048] Initial studies into compound | involved analysis of the hydrochloride salt. It
was found as summarised in Table 1 below, that the initially prepared hydrochloride
salt produces an inconsistent solid form with significant variability in the DSC, TGA,
GVS and XRPD pattern (see Figures 1 to 16).



conmpound exists as a single pol ynorph. _ _
the structure of citric acid would be clear to a skilled addressee in the
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there is a high degree of polymorphism.

The XRPD for the sample of Batch HCI 1 (see table 1) is shown in figure 1.
This diffractogram indicates this batch has relatively low levels of crystallinity and an
amorphous halo indicating a mixture of phases. The thermal gravimetric analysis
(TGA) and differential scanning calorimetry (DSC) for the sample of Batch HCI 1 is
shown in figure 2. The TGA shows a two stage weight loss totalling 4.5% up to 100°C
which equates to 1.4 equivalents of water. This corresponds well to the two
endotherms seen in the DSC with onsets of 40°C and 88°C, respectfully. This is most
likely to be a loss of water from the sample since no process solvents were observed
in the 'H NMR. There then follows an exothermic event onset 141°C which is most
likely to be a phase change to a new solid form followed by a final endothermic event,
probably a melt, onset 238°C foll.owed by decomposition. These physical changes

can be visually seen in a hot-stage microscopy video.

[0052] The GVS results for the sample of Batch HCI 1 are shown in figure 3. The
sample shows an initial adsorption of water in the initial adsorption cycle of +5.5% at
90% RH. The sample then loses 5% mass on going to dryness and then regains 2%
mass on going to 40% RH with a total gain of 2%. This gain of 2% would bring the
water content up to 6.5% which corresponds to a dihydrate. The sample appears to
be a partially dehydrated hydrate that, once it has been exposed a high enough level

of humidity gains water and then permanently holds on to it during the GVS
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probably a nmelt, onset 238C foll owed by deconposition. These physical
changes can be visually seen in a hot-stage m croscopy video. [0052] The
GVS resulwe 2pwoes1se sanpl e of Batch HClI 1 are shown i n PCESGR0@/000AIE sanpl e
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el evated hum dity. [0053] The XRPD spectrum of Batch HCI 2 is shown in
figure 5 and as_can be seen there is a low correlation with the XRPD
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el 1w 1oy Rt Eeompan e 2k e THRRal? Ghe"ipfe iR LEr Sl B8,
quite - water. The DSC spectrum shows the same 3 thermal events as seen with Batch HCI

15 1, however the two data sets are clearly not identical.

| [0054] The XRPD spectrum of Batch HCI 3 is shown in figure 7 and did not agree
well with either the HCI 1 or HCI 2 batches. The XRPD of Batch HCI 3 was quite
complex with many more reflections that other batches and an additional reflection at
20 20 of 6.7 not present in other batches. The TGA and DSC spectra of Batch HCI 3 is
shown in figure 8. The sample lost 1.5% water in the first phase of the TGA then
another loss of 1.97%, possibly solvent, at 165°C until decomposition at 260°C. This
water loss represents 0.5 equivalents of water, lower than the 1.1 equivalents (3.79%)
indicated by Karl-Fischer analysis. One possible reason for this is that a higher
25  temperature is required to liberate the water trapped in the structure by means of
dehydration, a small expansion of the lattice which will release water trapped or a
change in the crystalline structure. The total weight lost in the TGA is 3.4%. The DSC
spectrum shows the same. 3 thermal events as seen with Batches HCI 1 and 2 but
with an additional endothermic event at 200°C, probably a desolvation.
30
[0055] In order to probe the behaviour observed above the HCI salt was
recrystallised from refluxing acetonitrile/water to yield 79mg of a yellow powder, Batch
HCI 4. This was analysed by XRPD, TGA and DSC and the data is shown in Figures

9 and 10. This material was shown to be a single, isolable polymorphic form of the
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recrystallisation direct formation of the oup 1 material“fromthe free
base andadtabgndotherrn (erset222dChe acconpl i shed. Figure 9 which shows the
XRPD,spectrum of Batch HC 4 (Goup 1) did not agree well with any of the
previously described batches. Figure 10 shows the TGA and DSC spectra of

Bat ch HC[0G66] ndGV&t anglySibavas ardeduue drastiee GablisobhowA iBBigUREtIEEThe
anbient and 108 C. -Two equi val ents of water equates tq 6.58% This
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15 unchanged (data not shown).

| [0057] A second, different, isolable polymorphic form (Batch HCI 5) may be
prepared when the HCI salt is synthesised from amorphous HCI salt via a ‘maturation’
process. In this process a small amount of the amorphous salt (10mg) was treated
20  with 10 or 20 volumes of methanol or ethanol in a vial. The vials were then capped
and placed in a maturation chamber that cycled from ambient to 50°C with four hours
spent under each condition. After approximately 18 hours the samples were filtered
and analysed. This material was shown to be a single, polymorphic form of the HCI
salt différent from that of the Group 1 material (henceforth known as ‘Group 2’).
25  Figure 12 shows the XRPD diffraCtograms for samples prepared in ethanol (20 vols,
top) and methanol (10 vols, bottom). Although there are small differences between
samples it is clear that these data are quite different from other batches described
herein. Figure 13 shows the DSC of the sample prepared in ethanol which is clearly
much more complex than other batches. |
30
[0058] A third, different, isolable polymorphic form, Batch HCI 6, may be prepared
when the HCl salt is synthesised from the free base in acetone or in alcoholic solvents
with methanolic or aqueous HCI. Figure 14 shows the XRPD diffractogram, recorded

on low and high resolution instruments, and, again, is different from other batches
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- [0059] The group three material was stressed under conditions which might cause it

15 to convert to group one material or, indeed, another hydrated or polymorphic form.
Thus samples were stored at 40°C / 75% RH and also at 60°C / 96% RH and

analysed at regular intervals by XRPD. The results are summarised in Table 2.

[0060] Table 2 Tabulation of stress tests on group 3 hydrochloride

20
Experiment Conditions Time Comment
1 40°C/75% RH 0 hrs Group three
2 60°C/96% RH 0 hrs Group three
3 40°C/75% RH 24 hrs Group three
4 60°C/96% RH 24 hrs Group one
5 40°C/75% RH 48 hrs Group three
6 40°C/75% RH 72 hrs Group one

[0061] From the XRPD data (not shown) it would appear that the group three
material can convert into the group one material at elevated temperature and
humidity. Thié would have implications if the group three material was chosen as the
25 preferred form for production as it would need to be produced in a controlled fashion
and any post production manipulations, such as the formulation method, would need

to be controlled to ensure that it would not convert into the group one material.
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[0063] As a result of the unacceptable variability observed with the hydrochloride
salt as discussed above an_alternative robust solid form was required. Further
20 discovery endeavours identified the citrate salt as being one such robust solid form.

Table 3 lists the batches of citrate salt prepared and analysed.

[0064] Table 3

Batch # Batch Size Solid Form Comment
Citrate 1 0.3g Group A
Citrate 2 20g Group A
Citrate 3 669 Group A
Citrate 4 379 Group A
Citrate 5 3.5kg Group A
Citrate 6 : 0.88kg __Group A

25
[0065] Analysis of the various batches of the citrate salt referred to in the table

above demonstrated remarkable consistency as a single polymorph.
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batches are essentially identical in their thermal profiles.
15
[0068] Figure 22 shows the variable temperature X-ray diffraction pattern of Batch
| Citrate 1. With reference to the variable temperature X-ray diffraction patterns shown
it is notable that there is no change irrespective of the temperature of the experiment
once again indicating the robust nature of the citrate salt. In addition, figures 23 and
20 24 show the GVS experiment and post-GVS XRPD spectra, respectively. The data
indicate that Batch Citrate 1 also has low hygroscopicity, and no significant amount of
water (less than 0.8%) is taken up between 0 and 90%RH. There is no change in the
XRPD pattern before and after the GVS experiment.

25 [0069] Figures 25, 26, 27, 28 and 29 show the high resolution X-ray diffraction
pattern of Batches Citrate 2, 3, 4, 5 and 6, respectively, recorded on a different
instrument from that of Figure 17. This data is of a very good resolution with
expansion of the peaks in the y-axis as compared to Figure 17, however clearly the
reflections are occurring at essentially identical 2theta and relative intensities to that

30 of the other XRPD data presented herein.

[0070] In order to determine the propensity of polymorphism for the citrate salt the
group A material was maturated in 27 different solvents. A small amount of solid was

slurried with the corresponding solvent (see Table 4 below) and stored in the
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The stability of the citrate salt group A material was tested in harsher

conditions, when the samples were kept for a week in a humidity chamber at 60°C

and 96%RH. Figure 30 shows that no changes are observed in the crystalline pattern

even under these

conditions.

[0073] Table 5 List of significant X-ray diffraction peaks for the citrate salt
(Batch Citrate 6 with 2theta ranges derived from Batches Citrate 2-5)
Position of Peak (2-theta®, +0.5°) | Relative intensity

71 Weak

7.8 Medium

10.2 Strong

10.9 Weak

14.2 Medium

15.7 Medium

16.8 Medium

17.1 Weak

17.6 Weak

he
ed



[0071] Table 4 Results of solid analysis after
The stability of the citrate salt group A materi al

mat ur ati on
was te

studies [0072]
sted i n harsher

condi t i oS0 20tvenestsihe sanpl es were kept for a week in a ROFiSGRO0p/00kadbDer at
600C and 96%RH. Figure 30 shows that no changes are observed in the

crystalline pattern even under these cottli ti ons.

[0073] Table 5 List of

significaptXraydiffraction peaks for the citrate salt (Batch Ctrate 6
with 2t hep Bopiiareaf Beak (2-thetas,dkat): h Relative Httén%)[OOM] As can be seen
the citrafesaltTmay 'qﬁg,ndrduerlbej by bIIUVWé o X1 di-ffraction a
peak on the 2theta scale at 22.40.5. [{[0075] In g%rre enbodi ments the citrate
salt may pe further ch8r7acteri sed as|show ng \weak-ray difffracti on peaks on
t he 2t het scale at 10 20 .5 and 15 70 5 [0076] ln sone eprbodi nents the
citrate splt may be f@Pther charactefised as Wﬁ@k\n ng on X-ray diffraction
at | east ur—peaks oFgthe 2thetascate—set from-thel group consisting
of 7.80.5] 10.20.5, 121240 5, 15.70.5] 16. SOC@éa@"l 40. 50,{ and
22.400.5.[0077] In sope4enbodi nents the citra@engalt may pe further
characterfjsed as showing on X-ray diffraction at | east 6 ppeaks on the
2t heta scpl e sel ect ed213r430m t he gr oup|consi stinabf 7.80.5, 10.20.5,
14. 20. 5, {57075, > 214650 —and—22 F6678] I n sone
enbodi ments the C|tra e salt may be further cWé?gcterl sed| as showi ng on
X-ray diffraction peaks.fon the 2thet@ scale ajegk80.5, 10 20.5, 14.20.5,
15.70.5, 16.80.5 21 40 5 and 22 40 5 [0079] In sone enbodi nents the
citrate splt may be f@Pther charactefised as \Whelsi ng on X-ray diffraction
peaks on t—h*eﬁﬁ-refa—\slégizs at—10-90-5—1++16- 523 6—5—25.10. 5, 25.80.5,
and 27.50L 5. [0080] N7st the peaks|di scussé’y ng are fthe characteristic
peaks the|citrate 26.9 Weak ‘

275 Weak

28.7 Weak

29.3 Weak

31.0 Weak

32.4 Weak

37.3 Weak

38.6 Weak

39.9 Weak

416 Weak

[0074] - As can be seen the citrate salt may be characterised by showing on X-ray

diffraction a peak on the 2theta scale at 22.4°+0.5°

[0075]

In some embodiments the citrate salt may be further characterised as

showing on X-ray diffraction peaks on the 2theta scale at 10.2°+0.5° and 15.7°+0.5°.

[0076]

In some embodiments the citrate salt may be further characterised as

showing on X-ray diffraction at least four peaks on the 2theta scale selected from the

10

group consisting of 7.8°+0.5°,

10

21.4°+0.5°, and 22.4°+0.5°.

2°40.5°, 14.2°+0.5°,

15.7°+0.5°,

16.8°+0.5°,



salt may al so shows on X-ray diffraction peaks on the 2theta scale at
7.20.5, 17.60.5, 18.50.5, 18.70.5, 20.70.5, 23.10.5, 24.20.5, 26.20.5,
26. 90. 5, WO.200/®$1829. 30. 5, 3 1.00.5, 32.40.5, 37.30.5, BETEG2619/0887900. 5
and 4 1.600.5. [0081] As will be appreciated by a skilled worker in the
field the relative intensities of the di¥fractions can vary dependi ng upon
a nunber [éjé%factors such as, the nethod of the sanple preparation and the
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at a tenperature of about 65C. In sone enbodinents, eg water, the free base

is dissolved in the solvent at- a tenperature of about 900C. [0084] Once the

free pas bee |.S V. LDt pLL@at v he,process then
i nvollges addi'ti @nggﬂ{ ea%guqq%ggkﬁtsa%eura@%o@ %ﬁ@ rﬁ(aigﬂ')e ‘%ﬂéhé H%{acg?"%?a[ @Smay
vary al t Bhogindg ypi Xaby Wifflaetiompeaksobn ahé Rthakd staleaats 1 0i9chd 8Pe 7 e+0.5°,
equi val egt or %S| igbt taichiaometric excess. Follow ng addition of the
aci d t he2grdélss, 2 niQ-??piQ@atP 509 @Ao' #i8% i ng of the reaction mixture

at the addition tenperature for a period of 1

[0080] Whilst the peaks discussed above are the characteristic peaks the citrate

15 = salt may also shows on X-ray diffraction peaks on the 2theta scale at 7.2°+0.5°,

17.6°+0.5°, 18.56°+0.5°, 18.7°+0.5°, 20.7°+0.5°, 23.1°+0.5°, 24.2°40.5°, 26.2°+0.5°,

| 26.9°+0.6°, 28.7°+0.5°, 29.3°+0.5°, 31.0°t0.5°, 32.4°+0.5°, 37.3°+0.5°, 38.6°+0.5°,
39.9°#0.5°and 41.6°+0.5°.

20 [0081] As will be appreciated by a skilled worker in the field the relative intensities
of the diffractions can vary depending upon a number of factors such as the method
of the sample preparation and the type of instrument used. In addition in certain

instances some of the peaks referred to above may not be detectable.

25 [0082] The salt of the present invention may be produced by reaction of the free
base of compound (l) with an appropriate form of citric acid in an appropriate solvent
and recovering from the reaction mixture the resultant sait after crystallisation,

precipitation or evaporation.

30 [0083] The reaction to form the salt may be carried out in any non-ihterfering
solvent, or mixture of solvents, in which the free base has appropriate solubility.
Examples of suitable solvents of this type include toluene, tetrahydrofuran and water.
The process typically involves dissolution of the free base in the appropriate solvent

at elevated temperature, such as greater than 20°C. In some embodiments, eg



hour foll owed by cooling of the reaction mxture to a tenperature bel ow t he
reaction tenperature to facilitate crystallisation. Once the desired | evel
of cryst avoRorwvmsison has occurred the crystals nay be i $0II&GeeHIwY0473
filtration and dried using normal neans in the art. [0085] In another
enbodi nent the present invention providés the use of the salts of the

I nvention in the treatnent of proljferative disorders. The fornul ati ons and

met hodol isgiahydrofuian, (ke fee %ﬁiﬂ)!ﬁjﬁ%o'&?d tipithe sphvent iy a temperadirgcofsahavit
T sont | 532 SBRECoHbBIMARs e Weficthd fol bRERAMORAIIRIe LONRAL a2

present I nvention w now erence

non- | i m tenmperakaemf aboutPitchl ori de salts were prepared as di scussed above
for conparative exanples and anal ysed i n.an anal ogous nanner. [0087]
Exanple 1 Formation of the Hydrochloride salt of Conpound |I (Conparative
exanp. e) 8] e

11- (2fi pyrdrogqfdlonﬂ-g@ tﬁ-éeﬁ § aigb%?noxdéssgl\ee énttrh Faggg[)rotp rng%eycslogfni tBe

1. 1 (2, pjocess shan f)vohsst aﬂxb’szm of asujtapeeamaust 6f theOaddZ('IEhé) amdanRaf aé]g-
decaene was disspl ve A di.chl or onet br.oyght x and treate

w th act Tosee baish bicaite BREURLS! T4 LoPLE ASOIeRPERRC BoWaeleBr Oca i ¢ e
and washgigghtistdiciibRiats @%ﬁé&anFoIIJ\Dmb%dﬁidr\t 6fhe #@@t@ﬁ%e@?ttmwgs&ggg od

and the mxture was stirred at - for 2-3 hours e slurry
to 5-10 molvﬁslsztlém@mOfMF@@Dtl@htmlmﬁpt%trtbeaadﬂlmn tamperaturefouanperiashofat

1. 18 gr nod BUbR5H b eodibEf el aficr ML bireperatyra bejame freyraaction

1(25), 2(%61)perattﬁe&o fh@llltdté(&yétamﬁat% Zﬁwdé%%%ésn?étﬁﬂéiféﬂ'dﬂdrﬂﬂal[ % Qtion

Exanple 2 Formation of Citrate Salt Conpound | (50 ng, 0.106 nmol)
was suspBadegeyred the, erystalp regy b%uiféaisd (bz/nfusratl@hangéhtqdyumam@anabrr@ans:
until i t|nbtﬁéaé?ﬁ a clear solution. The sol ution was

15 [0085] In another embodiment the present invention provides the use of the salts of

the invention in the treatment of proliferative disorders. The formulations and

| methodology for the use of compounds of this type and the disorders that may be
treated thereby are as disclosed in PCT/SG2006/000352.

20 [0086] The present invention will now be described with reference to the following
non-limiting examples. Hydrochloride salts were prepared as discussed above for

comparative examples and analysed in an analogous manner.

[0087] | Example 1 Formation of the Hydrochloride salt of Compound |
25 (Comparative example)
[0088] The free base 11-(2-pyrrolidin-1-yl-ethoxy)-14,19-dioxa-5,7,26-triaza-
tetracyclo[19.3.1.1(2,6).1(8,12)]heptacosa-1(25),2(26),3,5,8,10,12(27),16,21,23-
decaene was dissolved in dichloromethane, brought to reflux and treated with
activated carbon. The mixture was filtered hot through a pad of celite and washed
30  with dichloromethane. To the filtrate was added methanolic HCI and the mixture was
stirred at 10-15 °C for 2-3 hours. The slurry was cooled to 5-10°C, filtered, washed
with heptane and dried in a vacuum oven at 40-45°C to afford 11-(2-pyrrolidin-1-yl-
ethoxy)-14,19-dioxa-5,7,26-triaza-tetracyclo[19.3.1.1(2,6).1(8,12)heptacosa-
1(25),2(26),3,5,8,10,12(27),16,21,23-decaene hydrochloride.



then treated with 1 equivalent of citric acid, heated at 65C for one hour
and slowy cooled down to 5C overnight to facilitate crystallisation. The
cryst al s whus10fissrsed were then isolated by filtration. [POUSGROBN0aMIse 3
Formafion of Citrate Salt [0092] Conpound 1 (50 ng, 0.106 mmol) was
suspended in THF (2m ), and gently heat®d to 65C until it becane a clear
solution. The solution was then treated with 1 equivalent of citric acid
(as a solution in water), heated at 90C for one hour and slowly cool ed down

to 5C ht f I The crystals thus forned
wgre tﬁ‘éﬁ@?’% Ialtzség Ey ?lﬁ%ﬁﬁ%’?\w%é&ﬁ%ﬂzaml e 4 Thgrmal gravinetric
anal ysi s [@0RD]di Cbmpeunddl(S@aagnDri@GOmhml) wlasrspsbéﬂ&eld me&he:a“mﬁFeahtoiule@t h
hyd hl t salts were subj.ect tot,erma

o vt ot (2eLE A SRl P vl Codfma o Siafbsoiiion, Tisiselupen was
fol | oyi nghé&pRdhtddonith 1DSGuidaleht w;ﬂne@cioeqie%@edﬂat 85\ foehé %%Pfaﬁ

equi pped with a 50 position auto-sanple he | nstrunent was cal | rate% for
ener gy a@@obélnﬂ@ﬂattgrfeCcaWrmgiﬂ|tOrfaOEhtaig malihsatm i Atieuenystajeptium formeds- 3

ng of ea LN n-hol ed al um ni um pan, was heated at 10C.mn 1
from 250@’?%%58‘“%5&?] 'OHrtrogen purge of 50 mM.mn 1 was mai ntai ned
over the sanple. The instrunment control software was Thernmal Advantage

v4.6.6 and the data were anal ysed using Universal Analysis v4.3A _
Al t er nat {9@9Y, maﬁmeaw pEGittateoBalf Mett|er DSC 823e equipped with

eomdlor 9091 "SRR eleo RS0 OB ANl Saef a0 oy OENAY
pi n- hol edheatadﬂmﬁiﬁfm matli |t b@@rheai eldanolliéh MThe lsdiution \BEQ@\érOtréZféQletWﬂ
nitr Ogene%ldrv% ent of cntnc aCld (as z:\ms%lur{%nn;[na{tvgteg') Oﬁlgarteé haet 9')5(5jl r(T,pfor or-II-eg1 ehour and
slowly cooled down to 5°C overnight to facilitate crystallisation. The crystals thus
- formed were then isolated by filtration.
15
[0093] Example 4 Thermal gravimetric analysis and differential scanning
Calorimetry ,
[0094] The samples of both hydrochloride (comparative) and citrate salts were
subjected to thermal gravimetric analysis and differential scanning calorimetry under
20 the following conditions. - DSC data were collected on a TA Instruments Q2000
equipped with a 50 position auto-sampler. The instrument was calibrated for energy
and temperature calibration using certified indium. Typically 0.5-3 mg of each

sample, in a pin-holed aluminium pan, was heated at 10°C.min"' from 25°C to 270°C.

25 [0095] A nitrogen purge of 50 ml.min”' was maintained over the sample. The
instrument control software was Thermal Advantage v4.6.6 and the data were
analysed using Universal Analysis v4.3A. Alternatively, DSC data were collected on a
Mettler DSC '823e equipped with a 50 position auto-sampler. The instrument was
calibrated for energy and temperature using certified indium. Typically 0.5-3 mg of

30 each sample, in a pin-holed aluminium pan, was heated at 10°C.min"' from 25°C to
270°C. A nitrogen purge at 50 ml.min" was maintained over the sample. The
instrument control and data analysis software was STARe v9.01.



I nstrument control and data anal ysis software was STARe v9.01 .[0096] TGA
data were collected on a TA Instrunents 00 TGA, equipped with a 16
posi ti on WORergmssliier. The i nstrument was tenperature cRCTISGAEDOUSS ng
certified Alumel. Typically 5-30 ng of each sanple was |oaded onto a
pre-tared platinumcrucible and al um ni ¥ DSC pan, and was heated at

T v maiodddln E%E%%Qaﬂﬁ 8 oh TAceinEants ST Bl Boupeduath 2 "
Ther mal  AQVSodiR&IE atitb-Sarfip Fé?d Qﬁ%tgeﬂﬁﬁl%salgﬁ{ Et@ré‘ghr&a%h}g{i{@%emﬁed

Anal ysi s v4. 3A Alternatlve Yy, ta were c ecte on a
TGA/ SDTA Adgmek quqaﬂgcﬁ-mtmgaoﬁdacﬂnsampdmvmﬂ h)asiedpbleto a'ﬁle-taneslt platirot was

sanpl e wiEoR ARt oY DIE! b SaH Hen: TRAtEN et e sl wiieh e o
10C. msn  lemperatardid 300t € NPAT ﬁrtragentauée%cso%nmm 09\%& R\‘érrgéugéﬁ MNerMhem N

1 was nmi ntai ned over the sarrp e. he Tnstrunent contr ol ata ana YSI S
sof t war e SaEPISTARe inggrument comgrof e@fMa@ was | herrnabﬁ«@vam@gsm&ﬁ amd threedata

The. samp SoRnaReRd iing VAL FlBNGa ) Aariatiehy orGAT et e

subj ect e¢ollect&drary adMettiedaCTGAIS D PA BT 1Y Bhdippelewiinal @Qt;%mt&id ﬁu%' éa%pler
diffraction pattern, The conditions used were as follows: X- Po

Di f f ract i 16\ ipatruent wastemperatuta ealinsated wsisgnsarifisgoodium. f FV@G%/W@{'E‘& mgsi ng
CQu Ka,rad %%H?Eaﬁ)i)%yrgsﬁ%@d offo ] I%O\ﬂ 'ﬁ%ﬁ%umﬂ‘lﬂrﬂ@ﬁ@ﬁ@ %Lq \p\@? lh?%?q

receiving s second nochro or an
count er . T0R@.min3tfrememhbieat tempieratmed:@ 300eCk eul nitrogem purgerdtiso minfiet wuium

tandard (NI ST 1976 0099 I ent . condi tions 100] Sanpl es run under
Znﬁi‘eﬁ{ gian %\'e‘}h% &r e"a‘ea@swatenﬁpang%%& ﬁlﬂ@n%ﬂﬁ'ﬁﬁo Fyaoe wass
recei ved.STNRE %.‘0’@"13@’ resuit§Bf fHe ddMPsSRHERhBWHAR tHE RGLI%s discussed above.

15 [0097] Example 5 X-Ray Diffraction analysis
[0098) The samples of both hydrochloride (comparative) and citrate salts were
| subjected to X-ray diffraction to determine the characteristic X-ray diffraction pattern.
The conditions used were as follows: X-Ray Powder Diffraction patterns were
collected on a Siemens D5000 diffractometer using Cu Ka radiation (40kV, 40mA), 6-
20 O goniometer, divergence of V20 and receiving slits, a graphite secondary
monochromator and a scintillation counter. The instrument is performance checked
using a certified Corundum standard (NIST 1976).

[0099] Ambient conditions

25 [0100] Samples run under ambient conditions were prepared as flat plate
specimens using powder as received. Approximately 35 mg of the sample was gently
packed into a cavity cut into polished, zero-background (510) silicon wafer. The

sample was rotated in its own plane during analysis. The details of the data collection

are:
30 o Angular range: 2 to 42 °26
. Step size: 0.05 °26

. Collection time: 4 s.step™.



packed into a cavity cut into polished, zero-background (510) silicon
wafer. The sanple was rotated in its own plane during analysis. The details
of the dawe@euldegssti on are: Angular range: 2 to 42 2Q BC#SG30@®00403 05 2Q
Collection time: 4 s .step 1 .[0101] Alternatively, X-Ray Powder
Diffraction patterns were collected on ¥ Bruker AXS C2 GADDS diffractoneter

i Cu iati 4Q, kV, 40 aut t XYZ st I vi_deo
m o ascolrtthy ARl S RauovER! RITEHEPT pflems, wote frlacial on-4 Eiviar
det ect or AXS WGM[DSSdiﬁ‘Fmﬁé]grﬁgfeéQisiﬁg TP Kee rderdn gaédew, AP mAY {dri]Jgémﬁl‘éHp' ed

with a pinhole collimtor of 0.3 mm~ The beam di vergence, i.e. _
ef fecti v&YZ stags, laer xideg nhiceascope tfoe atdorshmplevaositigningiaret @ {HiStama- A

- i ith. - de: di f
Jo e wn AR E MR AR alBr., KB s brhidts R P 5ol B3b8T pRiAVS fiteer ©
sanpl ¢ weslhglelavitx BQsMiEblE Colliigatst a5 03eam.f The bansd cd, 9808 sAsReS

run under anbient conditions were prepared as flat plate specinmens using
powder aS§izecefeihectray Pean ogrtha diantple Ayps @ppreximaield 42mmy @ Bttheostinysius was

li ghtl 0 i t aj fl (f . [0103] .
Non- arti SR Dslt o8 ethdzed Wil Bl Poetor dialed bERf o Bl gives an
mount ed effeetivei 26 camgenef 82 W-129. heaTypiealltid Sgmplermouldthe Eksossel thevas
then heated to the propriate tenperature at ca. 10C.mn 1 and
subsequef@y W?f@lferﬂé‘@?ﬁ M-y for ca 2 minutes before data collection was
initigted. [0104] The X-ray diffraction patterns for the citrate salts are
shown in the figures discussed above.

[0102] Samples run under ambient conditions were prepared as flat plate specimens

using powder as received without grinding. Approximately 1-2 mg of the ‘sample was

lightly pressed on a glass slide to obtain a flat surface.

15 ~ [0103] Non-ambient conditions
Samples run under non-ambient conditions were mounted on a silicon wafer with
heat-conducting compound. The sample was then heated to the appropriate
temperature at ca. 10°C.min"' and subsequently held isothermally for ca 2 minutes
before data collection was initiated.

20 _
[0104] The X-_ray diffraction patterns for the citrate salts are shown in the figures
discussed above.

[0105] | Example 6 Variable temperature X-ray Diffraction

25 [0106] In order to probe the stability of the samples of the citrate salts variable
temperature X-ray diffraction was carried out. Thus, the salts were scanned under X-
ray diffraction condifions at a series of temperatures and the characteristic peaks
determined. The results of each of the scans are shown in the figures discussed
above. |

30
[0107] The details of specific embodiments described in this invention are not to be
construed as limitations. Various equivalents and modifications may be made without
departing from the essence and scope of this invention, and it is understood that such

equivalent embodiments are part of this invention.



[0105] Exanple 6 Variable tenperature X-ray Diffraction [0106] In order to
probe the stability of the sanples of the citrate salts variable

t enper at WO 2M/s§18di f f racti on was carried out. Thus, th@CTHRGRYNIES scanned
under Xray diffraction conditions at a series of tenperatures and the
characteristic peaks determined. The redllts of each of the scans are shown
in the.fhﬁﬁrFs qiscW€sqd above. [0107] The details of specific enbodi nents
descri bed" A Brf'8MEY&Ht i on are not to be construed as limtations. Various
equi val ents and nodifications may be nmade w thout departing fromthe
essence and scope of this invention, and it is understood that such

equi val et enfodiditeates sak paf t 19E(2-pyreolidin-drt-ethoxyhdd, 1%Sdiokais®@6itsazd-. A
citrate

11- (3 py RSN 430 @ RVG, 12epirchsa 2828 35 PO PIS 2198 10, 3. 1
.1(2, 6) . HeBadRe ] hept acosa- 1(25), 2(26), 3,5, 8, 10, 12(27), 16, 21 , 23- decaene.

2. A salt according to claiml1 wherein the salt is crystalline. 3. A salt
according to claiml or 2 wherein the salt is the 1:1 salt. 4. A salt

ook on the. 20heEAgaRinG If oFim WheliNRE S RUBSBng, T i ai ma whi ch

al so shows on X-ray diffracti on peaks on the 2theta scale at 10.20.5 and
15.70.5. 6 . Asalt according.to any one of clains 1 to 5 which shows on
X-ray di Fracth ﬁﬂt agcaorgingo chn hark whekeintbe saltds thestdisaltsel ect ed from the
grouggconsi sting of 7.80.5, 10.20.5, 14.20.5, 15.70.5, 16.800.50, 2 _
1.400.50, and 22.40.5. 7 . A salt according to claim®6 which shows on X-ray
di ffractidon atA sabaccaddipgdksanyronehef Gaimes 4 te Savhichedheetsesh Xrrap diffraction @p

consi stind RfnthE Giruta tak 4t 22 4°40 5°
5. A salt according to claim 4 which also shows on X-ray diffraction peaks on the
15 ~ 2theta scale at 10.2°+0.5° and 15.7°+0.5°.

6. A salt according to any one of claims 1 to 5 which shows on X-ray diffraction at
least four peaks on the 2theta scale selected from the group consisting of 7.8°+0.5°,
10.2°+0.5°, 14.2°£0.5°, 15.7°+0.5°, 16.8°+0.5°,21.4°+0.5°, and 22.4°+0.5°.

20 |
7. A salt according to claim 6 which shows on X-ray diffraction at least 6 peaks on
the 2theta scale selected from the group consisting of 7.8°+0.5°, 10.2°+0.5°,
14.2°+0.5° 15.7°+0.5°, 16.8°+0.5°,21.4°+£0.5°, and 22.4°+0.5°.

25 8. A salt according to claim 6 which shows on X-ray diffraction peaks on the
2theta scale at 7.8°+0.5°, 10.2°+0.5°, 14.2°£0.5°, 15.7°+0.5°, 16.8°+0.5°, 21.4°+0.5°,
and 22.4°+0.5°.

9. A salt according to claim 8 which also shows on X-ray diffraction peaks on the
30 2theta scale at 10.9°t£0.5°, 17.1°+0.5°, 23.3°#0.5°, 25.1°+0.5°, 25.8°+0.5°, and
27.5°+0.5°.

10. A salt according to claim 9 which also shows on X-ray diffraction peaks on the
2theta scale at 7.2°+0.5°, 17.6°+0.5°, 18.5°+£0.5°, 18.7°+0.5°, 20.7°+0.5°, 23.1°+0.5°,



14. 200. 50, 15.700.50, 16.80.50, 2 1.400.50, and 22.40.5. 8. A salt
according to claim6 which shows on X-ray diffraction peaks on the 2theta
scal e at wW0g0103)68180. 20. 5, 14.20.5, 15.70.5, 16.80.5, 2 PCAIGG3009&NI722. 40. 5.
9. Asalt according to claim®8 which also shows on X-ray diffraction peaks
on the 2theta scale at 10.90.5, 17.10.5%! 23.30.5, 25.10.5, 25.80.5, and
27.50.5. 10, alt accordin claim9 which al so_shows on

[] A % (<] o Ot O Ol (] © [«] [+] (<] O><- r ayo

i 11 act P Bl te 267 EAS PR A0 al25 LB 23 75 5035 0°HBo 5032 4°H85%0. 5,
20.70. 5, 018 .55, 9 0. &>, 0 28.70.5, 29.3 00.5, 3 1.00.5,
32.40.5, 323? 3@'.55’, %82%0553%%@0555&'@]%?@ %80 5. 11. A pharnaceuti cal
conposition conprising a salt according to any one of clains 1 to 10. 12. A
met hod of .treating or preventing.a proliferative disorder conprising.

adni ni st 4t oft RIETEACABCA| CAMAORItIOR CMRISAG @ SEItAFRPAINg tp 8y PN OkBRIMSg ¢ o
any ofie qfipqlpaine 1 to 10 to a patient in need thereof. 13. A nethod

according to claim12 wherein the proliferative disorder is cancer. 14. Use
of a salt according to any one of clains 1 to 10 in the treatnment of a

i f i ve di sorder. (15, £ ing to claim 14 inthe .
D ol 1 1 or 41 veAaNGE: of steafid o FeURHitE @ opGuftrdlyst JHSHET | SOBRySBRe o
clai ms 1atmidiStratior b aTREkHpRGICHIF SfeclivERfh6@TesTa 5at acBsrding &S H{iﬂfon@fofa

e

proliferative disorder. 17. A use according to claim 16 wherein
prol i f er &taige 1dosk @ea patientdan oeed thereof.

10
13. A method according to claim 12 wherein the proliferative disorder is cancer.
14. Use of a salt according to any one of claims 1 to 10 in the treatment of a
proliferative disorder. '
15
15. A use according to claim 14 wherein the proliferative disorder is cancer.
16. Use of a salt according to any one of claims 1 to 10 in the manufacture of a
medicament for the treatment of a proliferative disorder.
20

17. A use according to claim 16 wherein the proliferative disorder is cancer.



