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SUBSTI TUTED PURI NYL DERI VATI VES W TH | MMUNOMODULATOR

AND CHEMOPROTECTI VE ACTI VI TY AND USE ALONE OR W TH
WORDIcOIAA N LENGTH FATTY ACI OS OR GLYCERI DES PCT/CA2005/001343

CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi S

lication claims the benefit of provisiona
su%& TUﬂié*l BOISDR o DERINA BViES M@nﬂawvmwnmmk AND

hereln WHW@%@MWWW%W I'nven hg%EDIUM'

descri bes CIHHAMNIIENGIFRFATAY WAIDSSORIGLY CERIDES

i mmunonodul ating 6- substituted purinyl conpounds

whi ch nake them particularly useful during the

treat ment EROSAMEEFERFRCECEO REGIATED MESE IRAYIONS

bi ol ogi cal act|V|t|es make these purinyl conpounds

usefliis @pplmppmoémmswhe dgrefitsoff provishemat B3t Appln. d¥o. 60/606,915,
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activity is in addition to the |nnunonDduIat|ng and

subsequent anticancer activit dIS | ayed by these

conpounds The cheﬁB@ﬂél@Eﬂi Iﬂé&s of t hese

co furthe ance

oo Rt binp e lesFie newd%?@w&fa# RRiR e dprpgrgutaing 6
sub@figted @hnﬂylgdcﬂﬂ@'uhdﬁ $Jhidh B atheaL p@ticd Puddh® during the treatment

6- substituted purinyl conmpounds of this invention.

of @A@@R@N@mdw@epwmwmg@ﬁb AT Hiegsappke Hiese utipyl ¢gpanpounds
usgt;{;lg phem 7 cg%%%gt%% 4 gg’e‘iilf g@g rﬁfl utlf%lltrﬁl@nt d%&ﬁ%%lg%ﬁpﬁen%lgﬁ Qﬂvh‘i&f is associated
withi rthh@s t dhieenotherpr iasd/on ead@ﬂhempyci ﬂ“hlsetlmmﬁiirdtectwe activity is in

t opot ecan, irinot gan, t axotere, taxol
adgion g L RO AG Mite Wi SCOYERCHIISRAGHE ACyiptigelpypd by these
coﬁ‘%‘bﬁﬂ&l aﬁH‘c djﬂ’ét@ét%%@fulneb@ onh@?eLcérﬁp(ﬁfnﬁg i CRLfer enhanced by
cancer s and tunors. However ese agents are
thcn ase shaediuine cleninl fatpaadidcol salts yor dtiglycgrited @s esonot loeydigyeerides in

Xic to.no ra di.vidin eII | oni.zi ng
opaasion gtk &0 BrsobtiBef plsey s ipa o o R4l 680 ng
ceIIs. This often | eads to varlous SI de effects in
pati ents undergoi ng chenot herapy and/ or
BACKGROUND OF THE INVENTION

Chemotherapy refers to the use of cytotoxic drugs such as, but not limited to,
cyclophosphamide, doxorubicin, daunorubicin, vinblastine, vincristine, bleomycin,
etoposide, topotecan, irinotecan, taxotere, taxol, S-fluorouracil, methotrexate, gemcitabine,
cisplatin, carboplatin or chlorambucil in order to eradicate cancer cells and tumors.
However, these agents are non-specific and, particularly at high doses, they are toxic to
normal, rapidly dividing cells. Ionizing radiation is also toxic to normal, rapidly dividing
cells. This often leads to various side effects in patients undergoing chemotherapy and/or
radiotherapy. Myelosuppression, a severe reduction of blood cell production in bone
marrow, is one such side effect. It is characterized by anemia, leukopenia, neutropenia,
agranulocytosis and thrombocytopenia. Severe chronic neutropenia is also characterized
by a selective decrease in the number of circulating neutrophils and an enhanced

susceptibility to bacterial infections.
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radi ot herapy. Mel osuppressi on, a severe reduction of

bl ood cell production icn bone marrow, is one such side
wehbm@ue417kt is characterized By anenia, | eukopeaiaA2005/001343

neut r openi a, agranul ocytosi s and t hronbocyt openi a.

el dt Gaoac oL BB SEe? i ahoBP OB PET QR o o combine a

métAbhik AT dyfot a6t Vit NhARaREi ssHSCeMRIL) if@ﬂhigﬁlg aproliferating tumor
bacterial infections.The essence of treatin ncer
cellp oveic hestoedtlsr aploweiver, di g satesfor cchemothiemapeatioatrhgmites iave such

. ot-@xi GJ i chani sm.of selectivity far
softbeiihl, ° oM Epblontiihf of EROREIPEE, aBHiE i il doses,
affeloreteatment tydlss 4RY Rrib0sly Gevparlidee taPQuHlit oflifeddr 1 PAAYE patient.
such selectivity, The cytotoxicity of chenotherapeutic

Sigglardrawpacks pifecithe Araimeaboicaness eyth mgiogerapy r eat ment
cycles and seriously jeopardizes the quality of life
for the cancer patient. Simlar drawbacks affect the

t r eadtmeend isod syraptosr of arloug éﬁéa@bdﬁ?{camy%rdéﬂ@efﬁl feférs ft@lthat condition

S t.om Qf variqus diseases and disorders. It refers
Wlt‘%j*n?’ﬁatﬁ %ﬁ&ﬁ?f? dhARRRUCHOR RPIOWSIQHFsh It fhermaimpber f red blood cells or
er;ét%ﬁ@%é,ciﬂe Qﬁﬁrﬁi’ﬁ& 3¢ 'hgﬁilogfoﬁm, BE HAWHIGhe OF Iﬁ)éarr%glbllgg ;%g?odo%ells in the

S or erythrocytes, "the quantity of
bladdeaswbhnanterindd ipag Ketdrmimdtidy oftttle benbiwciin Hemoglobinds asetrapeptide

TSR P B S 8 VR s 250  cu
invehBHS PRI 1S oL PUERA1dr Nintddsst Bb Oﬁﬂi%resw Erﬂ:inﬁalt D8 GABY e%ft}tl 0[%1% use of

the current invention, it is of particular interes
cheetherspy ameridivthesamc imtileed trpattfent (o8 caseerof Achemtidteher apstatement

. radiat.hera in the tre ancer. . Accordi hg
ol h B ARARY Tild Sk £ B P ORGPy 1% of cancer
patidhtyurtBrgoZRdehemARREHInTBE BhiteBIHRTbeEANE Blenial | €Nt S

under goi ng chenotherapy in the United States becone

anem c. Cancer treatnents often also result in a

' | euk h
oo oy Ramb Sl AL HergS4 S UG Blont Zonasgucooves.

Ths pesuitfrigcanditioncianeferred 1@ atllekiopénis. aMore Spbdifitdllyd cancer treatments
decrease of a predom nant white bl ood cell subset;
cath HsyHdh h §pcierse LT #@rdosprant svhijenblopdicell giyhses; polymorphonuclear

L.t IR %inBRY 0 ,.eut r.ophi : .
T e T ——
appHonenataly 68fpobitiertatiakbleykoryeesi rHowewe, appe@mately one in three cancer

patients receiving chemotherapy suffer from neutropenia.

Hematopoietic growth factors are available on the market as recombinant proteins.
These proteins include granulocyte colony stimulating factor (G-CSF) and granulocyte-
macrophage colony stimulating factor (GM-CSF) for the treatment of neutropenia and
erythropoietin (EPO) for the treatment of anemia. However, these recombinant proteins
are expensive and subsequently their use is restricted and not readily available to all
patients in need. Such post-therapeutic ameliorative treatments are unnecessary if patients
are “chemoprotected” from immune suppression. International applications
PCT/CA02/00535 and PCT/GB04/00457 describe the use of medium-chain length fatty
acids, glycerides and analogues as chemoprotective agents also useful for the stimulation

of hematopoiesis and treatment of neutropenia and anemia. However, none of the above



10

15

20

25

30

patients receiving chenotherapy suffer from
neut ropeni a. Hemat opoi etic growm h factors are

wavaiciiabi7e on the market as reconbi nant protei RET/CRIBE®M01343
proteins include granul ocyte colony stimnulating factor
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However, "t hese reconbi nant proteins are expenslveP aynd

aC@ubssequemioy Ti-heiphogytes | € Tet r iTheredorandheret isr @adie¢d/ for novel
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sty RIABSHAB Y chém@tﬁéﬂa@?ta‘éd@fr Qadi6hHePRrRUCGE B sdnhdBine, maximally
i mmune suppression, 1nternational applications

stip@itchgImpoBss 5ysen SROTEBT4ea0as7byisseHaten ofeThse of
medi um chain length fatty acids, glycerides and
anal ogues as chenoprotective agents al so useful for

the stinulation UNMSMARIPOF THBINVENTIOHN rrent of
neut ropeni a_and aneni a.. However, none of th

aboV §¥iswoh 6rsabstiisd prriny AbeEarbery) amine ﬁ‘ﬁé? Basdgen described in
thé H%IZRQIIBI f‘?)mheﬁnﬁnht?ttf)lsﬂ ugset "Itvlﬁnﬁ Zﬁéﬂa?i‘éee?#? & @%P?l of Medicinal

trent's I mune i ch nos
Chd:mimyayéaO aﬂB?Bi—ﬂm (3897)vahd/ :S.cKadhioXia dE,l ymtahﬁﬁyﬁa&SJoumal of

I RGBT e e a7, HEd A ¢ cfapet T M ———
[6SNDE- d%&ﬁﬁtaﬁnm M@bgﬁ@eﬂtﬁﬁma}f@o@@ta&%m&d HeRdr Y referred to as

chenot herapy an /or adi ot her apy he same
comipound hedtsphaletl ywnse vined stireulatien ontilihecaypirable $o the immune growth

fo D OB BRERUIRE S 2B PO R R por GG CILs was shown
to @ﬂaﬁﬂéﬁéQﬁfon?dghCﬁWﬁ YiRCAABASS a RN, ABRE bREA péinisfh@nerge from

literature r their ability to stlrrulateCT
thegg@titolése et al ., Journal of Medicinal Chem stry, 40,

2883-2894 (1997) and S. Kadhimet al, International

Journal of I nmmunopharnacol ogy, 22, 659-671 (2000). A

(1f ew D ellsh 85 FarGOTROCTUS, aré An R@Apbit&idlidinunk Zell subset for mounting an
£6 (N, N-di net hyl am no) puri n-9-yl ] pent oxy] - carbonyl ] d-a
an

lEjMﬂfﬁ@POW@reafter referred to as compound | ,
di splayed an in vitro stinulation of CTLs conparabl e
to the i nmune growth factor or cytokine interleukin 2.
(2Fur tAequimbieg, oft kbsippoddntars tstimulaé | DRpedifiCTingnivas r&dpoMdt acting

primarily on the T-cell lineage (T helper cells, CTLs) and they have antitumor activity.
Such “thymomimetic” compounds include levamisole, methyl inosine monophosphate,

isoprinosine, thymopentin and tucaresol.

However, neither of the articles, or the references cited therein, teach that prior art
compounds which function as T-cell stimulants or thymomimetics (able to mimic the
thymus) would, at the same time, be able to function as chemoprotective agents. In fact,
the prior art teaches that these are specific compounds, especially compound I (hence the
improvement) and so this is offered as an explanation for the relative lack of toxicity of
this group of compounds compared to non-specific and subsequently toxic
immunostimulants which directly stimulate multiple immune cell subsets. Examples of

the latter include lipopolysaccharide and muramyl dipeptide.
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to translate into significant in vivo antitunor
activity. Two general points energe fromthese

wanticokews (1) T-cells, in paﬂticular CTLs, ar eCamcA2005/001343
i mportant immune cell subset for nounting an antitunor
response. (2) A nunber of conpounds can stinulate a
specific i mune response acting primarily on the
T- C@{ hagl }bééﬁasgﬁarﬁs-lflgﬁﬁ hgeave@&i st 6Shbsikurdd Pubkihg, daﬁpb%mds such as
antitunor activity.” Such "thynom netic" conpounds

conpetnsdk pbesessnéhsoioprotensiviayactivity 8¢ n@]qq@ddphthgpﬂbdttg to stimulate the

ool SF s TRy PR PR BB R ciscovered thar

enfdhBEE cCRemb BBt v adtivitlyl Gih 1 bt GOS0 GUBE $hdVBbiBPodndd Gifi tBE present
as T-cell stimulants or thynom netics (able to mmc

mvlen@on ﬁgqmmm mdth medinmechaiinéatty aads pemgpllic sdts or triglycerides
|on as &l gg$%gtect|ve agents. In fact, the prior

cacRed ﬁé& €se are specific conpounds

especi ally compound | (hence the inprovenent) and so

this is offered as_an ex Ianatl on for the relative

| ack of toxi CBRF%PEtS B THEIROWINGE onpar ed
t ' | Cl
eSS e g o 11

coinbmanen mﬂhlsodmhsmpsate Experm}fesald»[oddrred tet t@mt.i ncI ude
lip sacchari de an r epti de. It as been
sur gtg g PRP Vi @eofaf‘%c aﬂﬂi%e% &1 SRR rqnﬁyqompound Iin
coftBIARHA UBth SRS g&qmm@e thaROW $63 SIFQRARPT Ot ect i ve
activity as reflecCted by the ability to stinulate the

pr olﬁgmrc & slorwsothereffbcblod sddivm t@ran,dco)mmlmdbl cod compound I in
been further discov hat enhanced

It . h
Co@ﬁ&?ﬁﬁ? St DipaT GRr P POl R e ST sl Ao © e

8% fowlshBe RFfB&EST sodiine Bhprae, aﬁﬁp@@mom afd Wbinpound II in
rredl umchain fatty acids or netallic salts or

combugtnyn shthdedivnheapease oo petiphesal bigoddedreltequnges. BRI EF
I PTI ;@;JngllEe %t %ﬁu%:thlgﬂ{e gﬁlgﬁpoc‘%orféige C%Hp%ﬁﬁd I, and

conpoun
coﬁl@ﬁbﬂlcﬂ atm @Bmbirdatlos @ﬂtmm@a@ﬁ@ﬂmymcpbhue hoarisdne kthwlw white cell

red cell count.
count.

Figure 6 shows the effect of histamine dihydrochloride, compound I, and
compound I in combination with histamine dihydrochloride on bone marrow red cell
count.

Figure 7 shows the effect of histamine dihydrochloride, compound II, and

compound IT in combination with histamine dihydrochloride on spleen white cell count.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS OF THE INVENTION
The present invention relates to a method of maintaining the patient’s
hematopoietic system while the patient is undergoing chemotherapy with cytotoxic drugs
and/or radiotherapy with ionizing radiation for the treatment of cancer and, at the same
time, stimulating the patient’s CTLs so as to mount a more effective antitumor response.
The invention includes compounds, or pharmaceutically acceptable derivatives thereof, of

the following general formula:



Figure 2 shows the effect of sodiumcaprate, conpound

| , and compound | in .conbirnation wth sodi um caprate
wonodsane 7marrow red cell courft. Figure 3 showsPCH&EA2005/001343
effect of sodiumcaprate, conpound | , and conpound I

in conbination with sodium caprate on bone marrow
white cell count.Rli'-i\%r/gM shows the effect of sodium
caprate, conpound I1l,7and conmpound Il in conbination
wi th sodi um caprate o peripheral blood red cell
count. Figure 5 shg fect of histam ne

di hydrochl ori de, cd¢npound I and conpound | in

conmbi nation with hikst aup i hydrochl ori de on bone
marrow white cell couMt. Figu 6 showy the effect of
hi stam ne di hydrochl ori de, WI , and conpound |
I n conmbi nat i oRypMkdif hi st am ne di hydrochl ori de on bone
marrow red cell count. Figure 7 shows the effect of

hi st ani ne di hydroBhBsi de, conpound 11, and conpound
Il in combi natd onpgweh), gt am ne di hydrochl oride on
spl een white cél | Count. TAI LED DESCRI PTI ON OF
CERTAI N EMBODIRVERHS comay et EANAREI ON The present
invention rel ate hedy of maintaining the
patient's herrg%ogg%%??cn? stggdrm while the patient is
under goi ng chenst@&Z43Y b +INyQ@.0t oxi ¢ drugs and/ or
radi ot her apy \Ag}t:rhi i zing radiation for the treatnent
of cancer and,” at 'the’ sanme tine, stinulating the
patient's CTLs sdas to nount re effective

anti t unor responsé. The i nventjon includes conpounds,
or pharnaceuti cal ¢1§H C ri.vat immed-4 her eof , of
the foll owi ng general fornmuka: wh
H CH3 NH2 R1 may, or orot, equal Rz

In one aspect of the present invention,
R;=R;=CH;, X=(CHyn (n=2-4)and
Y=HorO NH,*

p:NHﬁk/\k /“\ m = 2-4

mN”  NH,
H
COO-

* =D or L configuration or race

In a preferred aspect of this invention,
R] = R2 = CH3, X= (CHz)n (Il = 2-4) and

Y=Hor (|'l) NH,*
CNH )]\
Y\/\N NH,
H
\___COO" J
Y
D-arginine

Particularly preferred are compounds I and IT which have the following structures:
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In one aspect of the present invention, Rl = R2 CH3, X
We 20BH2)114(n = 2-4) and = D or® L confi gurati onPOT/CAQGI5/001343

In a preferred aspect of this invention, RL = R2 =

CH3, X = §CH2)n (n = 2-4) and Particularly preferred

arids I and Il which have the foll ow ng
struct gres: Conmpound | Conpound Il In another
enbodi nent of this invention, conpoundd-azginide above
for a used in conbinatia i I in
h as capric aci r caprylic acid +
t hereof or nono- 2

fatty aci

netaKL;f lts”or triglyceride

di gl yceqyTdesN Particularly pqﬁgﬁﬁfed is the use the

sodi um or pot AssT Um.safl U5 capr €i C PeNg

acid or the triglyceride of capric acid (tricapgin) or 2

caprylic acid (tricaprylin). Mdiung@n fatty acids
refer to those fatty carbgxylic acids with carbon
chain | engths of 6 (hexan ?%P%E¥l) to 12 (dodecanoic
acid). Although saturated nediumchain fatty acids
constitutes a preferred enbodi nent of this invention,
this does nollrec| fdd; t he use of unsaturated
medi um chain fattly acids. For exanple, 9-decenoic acid
represents an exafrpl e of an appropriate unsaturated
medi um chain fa i gNwhich nmay be utilized in this
i nventi on. gst tuf§ted fatty acids, caprylic
acid (octanoic[ifid) and/capric acid (decanoi c acid)
represent prefe gum chain length fatty acids.
Medi um chai n tridNyceriﬂg?/Kngp/tQ\ggéﬂﬁroduct whi ch
i s obtained when three ecubh€s of diumchain fatty
acids are esterified wth, one # cul e of glycerol.As

. described in the patent QBEWFPB 'ﬁns ci ted above,
medi um chain fatty acids and

In another embodiment of this invention, compounds of the above formula may be
used in combination with medium-chain fatty acids such as capric acid or caprylic acid or
metallic salts or triglycerides thereof or mono- or diglycerides. Particularly preferred is
the use the sodium or potassium salts of capric acid or caprylic acid or the triglyceride of

capric acid (tricaprin) or caprylic acid (tricaprylin).

Medium-chain fatty acids refer to those fatty carboxylic acids with carbon chain
lengths of 6 (hexanoic acid) to 12 (dodecanoic acid). Although saturated medium-chain
fatty acids constitutes a preferred embodiment of this invention, this does not preclude the
use of unsaturated medium-chain fatty acids. For example, 9-decenoic acid represents an
example of an appropriate unsaturated medium-chain fatty acid which may be utilized in
this invention. Amongst saturated fatty acids, caprylic acid (octanoic acid) and capric acid
(decanoic acid) represent preferred medium-chain length fatty acids. Medium-chain
triglycerides refer to the product which is obtained when three molecules of medium-chain

fatty acids are esterified with one molecule of glycerol.
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their triglycerides are non-toxic materials which are

used in the food and pharnmaceutical industries. For
weoexeospkel,74i n The Merck I ndex, 711th Edition, 268CTA238)5/001343

caprylic acid is reported to have an LD50 (oral, rats)

= 10.08 g/ kg which is essentially non-toxic. In fact

accdyscienerificd ipahq patgnt applic3ionesiied aoveeBEiym-chain fatty acids and

theiig%glﬁ%#f?&sarg GFE)tOXﬁ: I?ffatéﬁ% oo Sﬁ.ré‘ﬂgeﬂnutﬂe food %nd pharmaceutical

ration rant Ic acid
indusereer ator exRepiey i Z‘hel M&chﬁ@)x af ¥ iBdinkdni, @66 ($988)| @ptylic acid is
accaor di ng to aci ds

fatt
reRogSH P have dhp .sq:éo A bt O gl v igh bufeniay ot toxic, o fact,
ac%cﬁgﬁg géréglq 188 of Afcecadidbit e k@gul'dﬁ@ns' (@ Ofhe ALt POSOIMA Drug

I'nation of nmediumchain-fatty acids or
Adminalibiion $as tgzamged tqapglh}zcacnd d@ﬁRA&r@iﬁfnemllo'hRecognized As Safe)
6- substi_t u

S GE SIS GH SR G RER Q2 (TR E e G0 5148 P cRra i, capric
an& 'ﬂ%n“tﬁ@ca@lfc shiikEart QdEdihBEd 8Ns adliftRls F60NReH Relss. €l t her

described in prior art or not previously disclosed,
whi ch can stinul ate hemat opoiesis with 6- substi t ut ed

107%42%0‘1%#1) nggg%q%dn%gor |Of leq?c!hgw éh%}e}'lrg gya%gpdtsi gle rr%%:llic salts or

tnél?é@r{ @ hihkfeof N@itAD BALBEtREted 2HuiEiRg C EdRASUray féprés)éﬁﬁn a€breferred
Antim crobial Agents and Chenot her apy,

enpodinert @6 this gogntionHis «fogs 8ot preclpde ietyse 9t tﬂWeC@éblﬁétl@? of other

coénwlﬂgﬁ %n L td?%]:rj{bg% Y2 EPI llr?j%t %9 %ﬁp%rev%ﬁslglglﬁifsgd p\?ﬂtch %grf stimulate

heﬂ@t‘op@iaslerwﬁld a- lglaistlhjteﬁ poiing canpoedk| yFat em:hpib,e the nonapeptide
hemat opoi esi s. However, the conbi nagl on of a | ow dose
Skt 1Q;7<§ﬁ% dusgoniedyorahCH{aB BGTPAHE I BYMOPYLLS ANCHIQNQGIgS; gseoribed by
C. AS el, np@4in
CRERETSE T YALE R0 Slnte g SN pa BN 89010 150
Thfefﬁfasml @ is withih the eoepecuf this iTemhibnad usmSKFtlb7647 or related peptides,
metallic s

chain fatfy acids, or_thei
Wlﬂf Db iciien durimy Fedposiiis s . & picibutende Histamine can
I%T‘éﬁﬁlﬂat@ REmbAGHREE S HdWeval fiResonindabaot Aot Eose of compound I
hough the literature cited above descri bes
withhigistatpine resultson gtsigmificaneinmenseia vailesand sebed beaamts.
experinments with human bl ood have reveal ed that
compounds of the present invention can also stinulate

humaghépusids Sttt PedsBRtiBveritioh SdREMEAbYSBE bdveCgeneral formula, used
alone or in combination with medium-chain fatty acids or their metallic salts or
triglycerides thereof are able to stimulate the activity and increase the number of CTLs in
the mammal. Although the literature cited above describes the ability to stimulate murine
CTLs, subsequent experiments with human blood have revealed that compounds of the
present invention can also stimulate human CTLs. Furthermore, this highly specific
stimulation of CTLs achieved with these compounds is relatively non-toxic to the treated
mammal. This is in contrast to other molecules which stimulate CTLs such as the
cytokine interleukin 2. Interleukin 2 is a 15 kD endogeneous growth factor protein which
efficiently stimulates CTLs. As such, it has been approved by the U.S. Food and Drug
Administration for the treatment of renal cell carcinoma and melanoma. However,
interleukin 2 has not been widely used because of severe toxicity which can accompany its

use. Furthermore, as noted above, other molecules which non-specifically stimulate
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stimulation of CTLs achieved with these conmpounds is
relatively non-toxic te the'treated mammal. This is in

woantsroast7at 0 ot her nol ecul es whi ch stinul ate CPCS/Canai5/001343
as the cytokine interleukin 2. Interleukin 2 is a 15

kD _endogeneou room h factor pratei ich effigjen
R SOEU Tl SR oo B ATl fa oVl & edell) also
dibpley tdxeQe), 8spdcilaNy Gvidpiolingtd abd, ORokheVer! BSmp&RAL FRAEh Yecifically
renal cell carcinonma and nel anoma. However, _ o
stingilete | esgiRinnimemivgs celbsulretsntond delbe tedasivelyenenttnginf Thymomimetic
v t.0X1.ci whi ch. ca cQ ny.its.use. . . e
RS, HeTuBed dooth 3o SRHnBE" BIRE Ypiedt umpp i heir abiliy to
spocificslpegirhile@l T-¥ellt (INbedlpéraRUsah@ aﬂnsmnelaﬁeélFr MRS RIcS In prior
(macrophages, B- and NK cells as well as T-cells) also

argeisghionss it Brs Hersforeaspronpd hay the ablityof 6owgaiituisdepurinyl compounds
' ifi ' .
to SOy of8 TRANARy MbEha? EIT, b Tl Jack of toxicity
Faremamplel the Nbysrowi rae) for tlmsampﬁmndﬁledeﬁ@mp@ﬁtg llabmne olefi®n6 mg/kg
exanpl e, [ch mmc the thynus in their ability to
b%%%gpmpeaﬁﬁlbltﬁwé@%g% & (T hel per cells and
CTLs) are relatively non-toxic. In prior art
citations, it was therefore reasoned that the ability
of 6t badlsen sutpeidingly disgdverdrthaiithel lck of seli@nt ofvebuybsttutkd purinyl
specifically stimylate CT ccqunts. for thejr unusual
copfipRnis gk FoRpl el GieousEr3nESy Miralisso sberthcaliry s CTLs.
Intfh&, HHRYITBEhPRIndS p6REROHRhJpEUEHHVE AcBvik aslﬁeﬂégic]:h%}btﬂ&ir ability to
for conpound | i tp is nore than 500 ng/kg. It has been
stisalaie ithd prpdyctifinsefosedriddod helts ardewhisie blawd delixi Aty isofllustrated in
- subst .t ut ed. i_nyl conpounds is.not conpletely. .
EXRE R ol B e g B e ] L PRy i yif count in
an(GAAlS trehtod fwatht the b?@&ﬁ(i@@[ﬁﬁ@%ﬁ'ﬂl@ﬁh&@ﬁm b BRDRE RS L G/ith 8mpound
activity as reflected by their ability to stimul ate

L tIndhe siaeiexanapleof sigaidicanioaercass! is glsarmbseied & peréiphgral white blood
o s s, 0] ted. | where. a .
csiEbltin Wl Bl o LS00 Do RIS € Bl Sy yn n Bl
2, Wite-treatpeint weithl at contibifatiofabs compedrid T wintiNsddin CapR®XésBlts in a
.drug cycl ophosphani de but pre-treated with conpound 1.
Slgniﬁj‘iaﬁé 1RgRese elfapEfiRieral gdghlopd ceells- | Abe edhsmopsotegtivg activity of
i i n i J . GO . t. .
coBRAEhul PLOSELAMSSRUCI U RO Gy g
whehomnmica EtlatiCe & colonecanceratverntreated hwith compomed Toglus a toxic
regq;neﬁ %?%eucny?otloxi%%drug Qgiu%%u?e?é?f (?otn%arre?ds t%l r}ﬂ%e Itrrclaataed with specific doses

(e.g., 40 mg/kg) of 5-fluorouracil alone.

The 6-substitued purinyl compounds of the present invention may be prepared by
the use of synthetic methods well known in the art. Thus, for example, it is possible to
follow the synthetic procedure described in the above citation, Journal of Medicinal
Chemistry, 40, 2883-2894, 1997. A similar detailed procedure is also provided in U.S.
Patent 5,994,361 issued November 30, 1999. Similarly, the metallic salts of medium-
chain fatty acids may be prepared by the synthetic procedure described in international
application PCT/GB04/03182. Medium-chain fatty acids and triglycerides thereof,
suitable for human use, are commercially available products which may be obtained from

any one of a number of suppliers.
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significant increase in peripheral red blood cells.
The chenoprotective activity of conpound | has al so
woeers/2kil7ust r at ed by the inproved survival of aaT/cakens001343
in experinments wherein mce with MZ38 col on cancer
were treated with conpound | plus a toxic regi nen of
the cytotoxic drug 5-fluorouracil conpared to mce
tr eafygien Wishd ifP&Mb EnciRiRSafE afld/or ‘}Qdiﬁﬁhle{‘a%%, @fsubstituted purinyl
5-fluorouracil alone. The 6-sSubstitued purinyl
coppopodsy dshefalereeorpn esmbination withineadivmaychhia fpitye peidedr fgtallic salts

the. use of .syntheti t hods [l kngwn in e art.
orrigh/tERaP Wb e By TobfiEel oo Siing duprafter chemotherapy
anﬁwi*trﬁtﬁbﬂh@ra@k/g&gg Wiif €5 84ysheByiie bh %c@%ﬁg)oﬁhﬁsa@hféﬁ stimulate an

Journal of dicinal Chem stry, 40, 2883-2894, 1997. A
angfumora EmepEng | leeppnge cddalse which| siimplatsy pedidetafiony, ®d subsequent

4 N ed . Nov . : .S I .

reg e tER R PR Sl AR Eon 37 Y LIS e oiciy
(leukepeat £ dnddiyropbiiia s yidrhia) iagsoolatstie sthe cliessthédpy ant/or radiotherapy.

i nternational application PCI/GB04/03182. Mediumchain
Such ta ipdugtiongn deecity peany dlas pepsibility of drsreasing thepee ¢loytotoxic drug

. C ' ' I : TRToY
OSSR LS B OERE Wi R o e
uss bp pombiaki¥ue bf Giselsktitmecpurirsi cotpomids evidyyedinm/ ehain fatty acids or

radi ot herapy, 6-substituted purinyl conpounds, ejther
i o1 b ERRNARERT s Hg%%’é’éf? IR ROmAEistT B ggmponents

of Othe "B Abihhfors Rlths %pafa”rél?l T, #’eﬁﬁ? the El’f‘eOffonﬂé"f‘ﬁ]aQ& the separate

adm ni stered before, during and/or after chenotherapy
coarpohents phtheotondrizgtipn (neaygbe adwhinkstered 4t taypahe oByiffmmentdimes in the

B 5 ST A ot 3 R o8 CiF 2, BF GEISHAF e QRTRRgrapy andlor
raGiBRRERYE Thd @phRkatdRpbrehts RS eBRbRIatién &8l Ko adrhinistered by the

an intéention of this invention to shorten the toxicity
safne erkdbffetenaroutrsut Regaediess, ifgivan separatsdy or &ngsthewi edmponents of the

chenot her apy, and/ or. radi;ot her apy. . .a reduction i
cof ERROE RS 28 Wb AR oMTET: M, [RGe R gliravenous.
in@dmechRl X subctiadgoRReted. ioni zing radiation, if such

i s deemed necessary by the clinician. Wth regard to

the use of a conbination of 6-substituted purinyl

co ' ] [ Ny fakt [ ' .

ST R 6l DR, A SR AP B pca purn
coaipduadindihihst greseno idvesom @ithat slone or in combination with medium-chain

fatty acids or metallic salts or triglycerides thereof, include all pharmaceutically

acceptable derivatives and analogues (including prodrugs) thereof, as well as all isomers
and enantiomers. Furthermore, these compounds, either alone or in combination with
medium-chain fatty acids or metallic salts or triglycerides thereof, are used for the

manufacture of a medicament.

Another aspect of the invention is the method of treatment of a mammal,
preferably a human, comprising the step of administering a 6-substituted purinyl
compound of the above general formula, either alone or in combination with medium-
chain fatty acids or metallic salts or triglycerides thereof, or a pharmaceutical composition
thereof for the treatment of immune deficiency and/or leukopenia and/or neutropenia

and/or anemia and/or tumor growth. It will be appreciated by those skilled in the art that



10

15

20

25

30

of the conbination either separately or together. In
the fornmer case, the separate conponents of the
woandsinat7ion may be admi ni stelled at the sanme 0OPCT/CA2005/001343
different tines in the treatnent cycle and at the sane
or different tinmes relative to chenotherapy and/or
treataanmeh@néwo prhphsé@par @P]éld@ﬁnﬂ@?ﬁ@m%l of mgigstasis from a primary
combi nal b
i OB & o heR sE AT G ALEEE R UIRoBIBAY wi chomothrsey

and/6f @ddikﬁherap? B0 Bt t‘én@f oft heamenbilnatilldse fm'gheb enpglre\zmted that the
by oral, sublingual, inhalation (

amiopetr o 6ABReUNd #e bsnised dPa‘ife%melétquﬁts"ng 85@ opfyuvith, they particular
cort\%%!)lknél s%l AR el 'aﬁé ShtPe tr{lﬁé 6t adthin ds%%tlbﬁ‘ thd artd antdrh@t/enty of the
conpounds

st tuted puriny the present
caﬁdat/Bﬂhg tmleateélahh elie agecarel condition ©G i pmtenbmd/wvtlhbe ultimately at the
dium.chain fatty acids._or rretai_lllc sa

dlSPlféFl@w)ééh? Ak danclinfian | f EERRALA NPV By st dgrq yill be in the
rar%‘éo s o ofit @elr kY %Bbl)’t%(ﬁﬁ%/@néf QGW%&gIﬁ%éi'dda@ggwen alone or in

t her eof as wel as al I soners
comhmati 010 withsbowEUY.Q hrealmut éoo mgé@genc;bmpcnhlamsfatte |ac1|den metallic salt or

| ong o n.c n 0 medi n fatt d
iy Cade ARt s AR (B! YOS ROt |t e/ kfyBbout 100
m%/@é of BEmPBIY &t e Morét f&@iﬁ@l@neabveeﬁrmblhero @SRERE t@hbout 50
i nvention is the met Igod of "treatnment of a manmmal ,

mgikgdiegoaipiopnd phudasih, conprising the step of
adm nistering a 6-substituted purinyl conpound of the
above general fornula, either alone or in conbination
with mediunthain fatty a@xsM®LBEsetal lic sal ts or

triglycerides thereof, or a pharmaceutical, nP osition
t herlgsfolieying ferther dbysiaterthe praptin ofdhig é‘PYe@Fléﬁ byt apgpiintended to

and/ or neutropeni a and/ or anem a and/ or
be tthHﬁ%éﬁé’%%%e\?\)‘f It will be appreciated by those skilled
in the art thattreatnent extends to prophyl axi s,

|nclud|n preventi on of netastasis froma
A LhEoprotectione SRt Do anDEitchEN; <h %amﬁ?ﬁwﬂc cells by
cofn? ganjunction with chenot herapy and/ or radi ot herapy,
synptons of a cancer. It will be further
appreC|ated that the anDunt of conpound to be used in

conpGTHIF GoTRHOG@ P 1 RS H He"S BN ODRSsed by treatmen
w1ﬁfj T 'xﬁélkgtdf%clc;pﬂgsﬁﬁﬁﬁﬁﬁee(@?}j a&@Mebied iRfraddRBusly at day 0. To
examine the chemoprotective effect of compound I, mice were pre-treated
intraperitoneally at day -3, -2 and -1 with 50 mg/kg of the compound. Mice were
sacrificed at day +5 by cardiac puncture and cervical dislocation. Then, cell suspensions

were prepared from thymus, spleen and bone marrow as follows.

Tissues were crushed in PBS buffer and contaminating erythrocytes were lysed in
ACK buffer (155 mM NH,4Cl, 12 mM NaHCOs, 0.1 mM EDTA, pH 7.3) for five minutes.
Cells were then collected by centrifugation and washed three times in PBS and

resuspended in tissue culture medium. Cells were counted with a Coulter counter.

A significant increase in spleen red and white cell counts was observed after pre-

treatment with compound I in CY-treated mice (Table 1). Further, some treated animals
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cancer being treated and the age and condition of the

patient and will be ulti rmtelg at the discretion of
woOhercaaiemdant clinician. neral , however, PaGT/CA2005/001343

suitable dose will be in the range fromabout 0.1 to

oo o SR B R i o
edagd N adidalsy (c%ﬁtrgl)orAﬂ@ﬁé'ﬁéll'yC a%@éﬂlfl@int increase in peripheral
tr|g gerldethereo Preferably, "doses w || range

w}ﬁtedaimcab@lﬂtcomnt)wmwsgrvted imthepresed® ofigokypouhd Eonpound
per day. More preferably, between about 10.0 ng/kg to
about 50 ng/ kg of conpound per day. EXAMPLES The
Tab! 1.0WRet SUCYNaId Tl Hebipbend hen RpREM k&Bcdl, spides white cell, and
i nvention but are not intended to be Ilmtlng t her eof .
PGER@TM@)Q@W@@%}J@Q}W@CU on studies: In vivo protection

.

of ircnmupui et cettsr by conpound———Fenmal e C57BL/ 6

m ce, ol d, Wpleeni nmuripsaeppr ¢sBetpheyal blood
treatne eﬂ Coflﬁ{eggg / kgredteltsy C| wMtesciItmm dewhitFells

adm—m—s{—er—eelr—i—m—r—a#enems v—at—day—0 xam-ne—the
chem&9PiPbct i ve effect! 8 i?%%ﬂ&i&m&&
pre{eat ed intraperitiodéhtt|lP7at dFey93, | -2 and =016

wi t h 30+ eahbeuf I t he clounp®trndd M o8 mere| sacrd 6 it@esl at

day POy EahivAe @ENCl urgognd cerypgal @1 sl ogapppn.

Thefm,~TelT SUSpensions Were prepared from thymnus,

spl een and bone marrow as follows. Tissues were
Exampéh 2d Chenfipotbetidnestudiagd I omicaimdoetionnef @ittty cely pediferation or

were lysed in ACK buffer (155 nmM NHAC , 12 mM NaHCQ3,
Pr@eqtlm.‘/néﬁmombmavow JOSFUR FYREatRiARE CRBPOB k- s were then

coll ected by centrifugati on and washed three tines in

PBS and resuspended in tissue culture medium Cells

wer &heoaffead ofvi toldivan Gcaplra:ter cooporelr I, A&ndi g'rei fcbmd»htation of both

i ncrease i.n spleen red and white .ce
COmPORRGSaPn #F V8 B}dglw%p a%ppﬁtlgcﬁqh atf(ﬁl or protection was
defe¥mire8 36185k ¢k rB%édeés):ﬂbé:dihtMﬁ‘;pleSP ”@rﬁlra%ﬁﬁﬁigtratlon of sodium

ani mal sr et ur ned baseline level" in terns of the
capiafec®h. SrM)mwormumnedsmmma@fe@m@und I (50 mg/kg) were performed

onn(%gl -3, - ot Hpr’?rsesa%g animals were compared to their respective control groups:

CY + sodium caprate was compared to CY-PO (CY + PBS per os); CY + compound I was
compared to CY-IP (CY + PBS intraperitoneal injection); and CY + sodium caprate +
compound I was compared to CY-POIP (CY + PBS per os and PBS by intraperitoneal

injection).

Figure 1 represents the effect of sodium caprate, compound I, and the combination
of both compounds on peripheral red blood cell count. A significant increase of peripheral
red blood cells was obtained with pre-treatment with sodium caprate in CY-treated mice
(compared to CY-per os control). A significant increase of peripheral red blood cells was
also observed when CY-immunosuppressed mice were treated with compound I
(compared to CY-i.p. control). Further, a combination therapy with sodium caprate and
compound I resulted in an additive effect on the increase of peripheral red blood cell
count. Additionally, some treated animals in the combination treatment return to a

“baseline level” in terms of the peripheral red blood cell count as compared to non-
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aninmals (control). Additionally, a significant

i ncrease in peripheral.white blood cell count was
wohsmrozed4i n the presence of &dnpound | . Tabl eCT/ICA2005/001343

Ef fect of CY and CY + conpound | on spleen red cel

. spleen white ceII and per.i pheral . bl ood whit
ImERIAEUPPESSSF A Emals (e %FE@{ FeSHtS Ve b éam?fﬁws?%ns expetiment
wdsrf tddoRit ngfthé IR Gose &l coRipBlihd- BhAd Labwer e Qb @@tmpn of sodium
e conbi nation of sodi um caprate and conmpound
cmﬁh@ effect of sodium caprate, conpound |I , and the
conbi nation of both conpounds on in vivo induction of
hemat opoi etic cell proliferation or protection was

det @ffecfl 8 1dwlib@bnNgb e dapRt) ¢oMmpIRSEL],i ACGhE RombaMBbE of both
Oral adm nistration of sodlun1caprate (60.5

- m)
Compdlami wp@unde@ﬁabm fqll@y@mg therprefpeal sleprsined aboyswithditkepception that

th%&rﬁ @Lﬁ% gv}rz%g 1{1t6aveH%1¥s|1y %gmbnést{:rlev eat 331 o2n T}'ng\ﬁtfélr Sg&hﬁia%vr@‘ge and 5
fdifﬁoﬁ@@ﬁﬂd B VRSrcDandB echreRnfsYhEEI{CYT iod?ﬁifﬁ dapfate, compound

os CY + compound | was conpared to CY-1P (CY + PBS
thasenbinstien of pafheomraNnds e boreymarrew dpd mid #pitacall sount. No

effggtg&g%@gsbel'VGWh&P% Oneg&tec T E)(S%IE 1‘ gYI aE %?CCP ?fong S HOWCVCI' a

I'ntrap I nj ect
sighéfida@siioteasd dfcbomt fneatovofeds(cd QLO# Canar \&llil&: (pC<Oﬁ]®€lDJ ogllslwas obtained
and the conbi nati on of both conmpounds on peri pheral
whewcdmawm@ss langd sompound Ewigra wicd dpgethaic daiber, gpmbination therapy

w181e£6 r 1.g hre egncp | ﬁlgg %l i Teshed ?P 5 I%kﬁ‘e%gx_ t% te?fect on the increase of

pr e- |un1capra eat éd

boh€ arpanedd tad @)ﬁteeéll esuntontrol). A significant
i ncrease of peripheral red blood cells was al so
observed when CY-inmunosuppressed mce were treated

E)@T&%gomﬁb% rége&ﬁﬂrg?@cﬁ{@ﬂ Hh ik nﬁuﬁmn %nl'iﬁrﬁlhﬂe cell roliferation or

I'nati on erapy wt un1caprat an
pratectipoLbytthé combinhti@dof tnicapriraadi dompeued I.ect on t he
i ncrease of peripheral red blood cell count.
Additionally, sonme treated animals in the conbination

tr eai IR (ﬁ{tHEibbrfno cé’m" @Lﬁﬁieﬂ @ tHeQ b Rlbindtidn o8 'bHﬁl &fmﬂcﬁﬁds on in
peripheral red bl ood ceI count as conpared t

viveonilwition oY ineprabpotic el medlseation or @rqtectﬁnmasaietmnﬂd ®llowing

the pro%ocolPt gSCIr}l%gd \1Ar'{11 xamII')III e()?éelrz{dgruelﬂtstration of tricaprin (60.5 mM) and/or

peritoneal injection of compound I were performed on day -3, -2 and -1.

Table 2 represents the effect of tricaprin, compound I, and the combination of both
compounds on bone marrow red cell count. A significant increase of bone marrow red
cells was obtained by pre-treatment with a combination of tricaprin and compound I in
CY-treated mice. This was a synergistic effect as compared to CY alone. Furthermore,
mice treated with the combination of tricaprin and compound I demonstrated an increase

(3 times) in CFU-GEMM cell population in bone marrow (Table 3).
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was repeated with the sane dose of conpound-1 and a

| oner dose (6.05 mM) of sodium caprate. Effect of |ow
wdasm/ei17sodi um caprate, conpddind | , and the PCT/CA2005/001343

conbi nati on of both conpound was undertaken foll ow ng

e p oco| described ab th the exceptijon. .t
T ai)ﬂ?eZ cﬁﬁgﬁ (SicqRitte cmwwﬁﬁ&&?” ?H?&HP‘?nié‘E 85@531%{1011 W4t tricaprin
on%E%{ar&%df gr&ﬁ@&grﬂte and 5 ng/ kg for conpound |

Figure 2 3 represents the effect of sodium

capra ound I , and the 0
conpau S,tﬁl%nnpbone marr ow red g%g%l tebﬁel ch/%%h{}fﬂ NoP/CY
effectcc\ml@lobserved when sodi unsxapri@te or| conmpound

was USeyl al one. HOWever, a i gnkyj5Cadls | NC| €ag 808!
bone megrrow red (o =004 @nd i L+3y[f\ —O4)—cetds 0171

was c&ﬁ%@m rat-8-3ndtonpolnd 1 were —
used oyngdi(f@ me/ i naf? 4t fherapy with 0.075
sodi Y@ apfrxaprinardCaoppoddd | r828/428 in @ 0.007

synergi stic effect on the i ncrease of bone marrow red

and white cell count. ”P' e 3. Chenoprotection
Tableydi Ekfect of Wicorsin, kauPOWsh cﬂndi%ﬁ’tﬂﬁ’én‘éilm combination with tﬂCﬂPI‘lﬂ
Onp0 %'ﬂa‘ffo@&%l%geﬁ{or%l?t ection by the conbination of

icapri nd I . The effect of trlcagrln
corrpound and the conbi nati ¢ ounds o
in vivo t‘&ﬂt@}qn n of hemat opoi et |@%§W§ gg)gp}bg
or protectyppwas determ ned follow ng theyprotocol

descri beds Yn Exanpte 1. Oral almnlstratloq of

tricapri 605 et periftoneat—inj ‘:‘O,SI on of
compound N ‘(EQ' A d: 3 2—an Tabl

2 represke N, und4+and—
t he gon‘o @Xt*r’BIﬁC&PFmUD@WHE@WJurdS on_bone Sarrow red
cell count. A signi f| cant increase of bone mar r ow red
ceI S was..obt ai re t reat ment nat i.on

SRR 1 g TR SRo STHES) 1 Py P9 Eeol T P B AlopielE ells by

Coﬁ@,@uﬁdmnergl stic effect as conpared to CY al one.
Furthernore, mce treated with the conbi nati on of
tr| caprin and conpound | dem)nstrat ed an increase (3

gejiﬁ? qfecgﬁo%ﬁ{l gﬁ g ?’9 g tltrldugggf’rl Bt HQIHS rrggie{u? Wﬁ:ll prohferatlon

or a;ﬁdte@ﬁ@fp auzdddterntin€d 8l svaih g Othe Vidrbidcdlr d@s’@ﬁbd:ch in Example 1. Oral
administration of compound II (50 mg/kg or 100 mg/kg) was performed on day -3, -2 and
-1.

A significant increase in bone marrow red and white cell counts was observed with
pre-treatment with compound II in CY-treated mice (Table 4). Further, some treated
animals return to a “baseline level” in terms of the bone marrow red and white cell counts

as compared to non-immunosuppressed animals (control).
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on bone marrow red cell count. Table 3. Effect of
tricaprin, conmpound |I , and conpound | in conbination
Woi20ds/esi7e¢apri n on bone marr olf progeni tor cel | PCECAIWIS®01343
4. Chenoprotection studies: In vivo protection of
hemat opoi etic cells by co d|lI. The effect of
Tablg tpf CErandCY .wmmﬁﬁ@flf‘% g TREFRY qur@twletecféﬂlh count.
prol i feratiom or protection s determ nedq fofiow ng
the protocol ~des ‘?‘I gﬁjd in Ex eneymangp| | Bone marrow
admi nj stration o und |1 (Saedrgﬁl]asg or 1®ﬂnﬁ¢p“ybll$g)

Y\ﬁspclullcduuuay- =2 llr:Ir ,J.Zl-qlgllllzrﬁ%
\I\ C"nc

I Nncre bone marrow red ol l

obser ved wi th pre-treatment th31n6|5|50%de L 9 £44
CY- t r bayed compenr Al EmaJke) Fur t h29.4 t<bfre 1|r eaietit 3.5

ani maJ gyr-etsthpoll B (IMBselkene | emse ¥ 163 t ¢r msos +ohe
bone_ r\}’aﬁig(fqun‘%qggkbﬂe cer COU@bg as corrparda@g io

non- i FoRosSuppressed—antmals—(contror ) Tabte4—E&ffect
of CY and CY + conpound Il on bone marrow red and
ExWhiplees.C €Henfopldibotidaxshise Ik vivohigaapiont @Cinminestddp@siferation or
In"vivo induction of immune cell proliferation or
prgjecsioadtyi the copbinaionr ehiodiva F%ﬂﬁatéﬁng eepoN s at e and
conmpound Il. The effect of sodium caprate, conpound
I'l, and the conbination of both conmpounds on in vivo
I ndugiei effecdf ohegaiuap @apiaic; @edgoupd oll, f ardatlhiecorombination of both
protection was determ ned foll ow ng r ot ocol
coRpaERdshRIy iF Yy Higyrigon of @@@Ptoﬁﬂﬁflﬁl‘@i r%{PFEﬁﬁat&ﬂ QharqieRtion was

defefi n%gl?olﬁoqgm l?@/‘% gf @Js glﬂiq?}pie { S@Izﬁgrdﬁgmgtrratijog%f sodium
noy/ was peérfo gure
capreter @9 Snind/I)t d‘nel/c&‘fo‘oﬁqioumd IIS Cﬁﬂ)l mgﬂl@aqmrlé)oﬁng/dig)‘rwam pdrfd)ﬂmed on day
and thg conbi nati on of both conpounds on peri pheral
3réd8rbod cel |l count. A weak increase in peripheral
red bl ood cells was obtained with pre-treatnment vvith
sodium caprate in Cytreated mce (conpared to CY-
os dogitre oft) repeksemtsethe cfintdi AL $agiinm heapagly, Wiordpoun II and the

combination of both compounds on peripheral red blood cell count. A weak increase in

peripheral red blood cells was obtained with pre-treatment with sodium caprate in CY-
treated mice (compared to CY-per os control). However, combination therapy with
sodium caprate and compound II resulted in a synergistic effect in the increase of
peripheral red blood cells. Additionally, some treated animals in the combination
treatment return to a “baseline level” in terms of the peripheral red blood cell count as

compared to non-immunosuppressed animals (control).

Example 6. Chemoprotection studies: In vivo induction of immune cell proliferation or

protection by the combination of histamine dihydrochloride and compound L.

Effect of low dose of histamine, compound I, and the combination of both
compounds on in vivo induction of hematopoietic cell proliferation or protection was
undertaken following the protocol described in Example 1. Intravenous administration of
histamine dihydrochloride (25 mg/kg) and compound I (5 mg/kg) were performed on day
-3,-2 and -1.
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sodi um caprate and conpound Il resulted in a

synergistic effect in the increase of peripheral red
wolhomd2¢el| s. Additional ly, skne treat ed ani maPeTiCA2005001343

conbination treatnment return to a "baseline level™ in

terns of the peripheral red blood cell count as

conpared to non-i nmunosuppressed ani mals (control).

F%T‘Se 6. regégémﬂq%t fiol BPnStaniheE Sonlgduid \IoaﬁcP g&dn%naﬁon of

eratlon or protection
hwcmmhmBﬂdbommoﬁmmlsmammaemmnhdeachbmeWﬁ desqmﬂbmuhdﬁbm:was

obiepisctDH HAEA BB REH CBIOLRDL LT AR B e BP0 Y

HoWevhie @Eﬁl@ﬁﬁh@ﬁ 'tl‘fer&;?}l {Vltﬁ @ thih@e anldWdnfouRd qt &Mlte@ﬂn%@nergwﬁo
undertaken fol l'ow rig the protocol described in

effact dnnthteauqn@sstsofabkmenmsltro‘atwluw esfll eount 4AHighee S5). Addltlonally, some

tre%g& )é.dlrsléaﬁ h o 183(%})%/ !§§i)tme2nq gﬁtgt%l PH r‘]‘%as élgl% le[,{%{ kr%) terms of the

boﬁeeﬁfaﬁaa/ntvﬁlté B@u ebiR Gk comphied ttamiona éisséd aniafatk (control).
t he conbi nati on of hi st am ne and conpoun on bone

Furtherr evwedki insresss of eoatmarrgy ¢y aels waﬁtobéame@cwﬂt«/a@mbmaﬁon of
bserve conpound | in
his ?%%?%éﬁ@ﬁéﬁgIgﬁ%ﬁ%ﬁ?@%@ph&%gﬁguaao ver, conbination

therapy Wi th histam ne and conpound | resulted in a

synergistic effect on the_increase of bone rrarr?
Exgaplee’. ¢ &lhemeogipigction; syisties: &y vivgdasugtion 0t |1§pml§15>nc§l proliferation or

pr(}téq?%h%gltﬁ‘@& bifiatidh S st AR dgﬁdtﬁéhk%ﬁcﬁ%ﬁ%@n V\%II” to

eve in terns one marro Ite
cell count as conpared to non- |nnunosuppressed ani mal s

(control) Furt her weak i ncreas f ne marrow.red
ol Felonbb! dft aiteaot T RBr b TRTBR O i e HoRBAHgD of both

cm%ﬁgﬁﬂﬂn&h bn WoQYidhEGR 66 h&h%p&l%hcg %Eﬁ ;@)hfe@fﬁ)ﬂp&ept%tectlon was

enopr otection studies: In vivo induction of inmune
undertakepfdldwieg sid potasol fesotbedtindixabyple he Inmvioheist ddonnistration of

bS5 obl i le snd OBty & SShnSha m 10
m%ngy‘q,l,gfa E@Md&m@_gomgnﬂs on in vivo induction of
emat opoi etic cell prollferatlon or protection was

undertaken fol | owing the protocol described in Exanple
L. Lﬁl?éurrea \ﬁergf))ruegen%sd me ffsec{ & fus gm%e compound II, and the combination of

histamine and compound II on spleen white cell count. No significant effect was observed
at low dose histamine and/or compound II in CY-treated mice (compared to CY).
However, combination therapy with histamine and compound II resulted in a synergistic

effect on the increase of spleen white cell count.

Patents, patent applications, and other publications cited herein are incorporated by

reference in their entirety.

All modifications and substitutions that come within the meaning of the claims and
the range of their legal equivalents are to be embraced within their scope. A claim using
the transition “comprising” allows the inclusion of other elements to be within the scope
of the claim; the invention is also described by such claims using the transitional phrase

“consisting essentially of” (i.e., allowing the inclusion of other elements to be within the
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hi st am ne di hydrochl oride (25 ng/kg) and oral
adm ni stration of conmpound 11 (100 ng/kg) were

woendooamzd on day -3, -2 and 161. Figure 7 repre6EMAg005/001343
the effect of histam ne, conpound II, and the

conmbi nati on of histam ne and conpound 1 on spleen

scoppiaf ehe elaimciuthey dnoos ingisallyapffect ope@tionpd tB%é‘éWBBU) and the
PW (5O TRAAE | & (&R 6fler th

trar?stmén C&ﬁ%ﬁngd {gwﬁ%ﬂdr@% conmi na{%'tle % Ent erapy o et
1mpurtth:s h)lr &tcﬁm;dqaeﬁtmﬂ actbviphesumlgich brer @diratibdassociated with the invention)
yner tic effegt on the | se of | een whi t
insiSh1of Q0% OB 1T p AT 35 SR SNBSS pife o claim the
hn@ﬂ?&icatlons cited herein are |ncorporated by

reference in their entirety. AUnodifications and

substitutions that cone within the meani ng of the

. abﬂ%’?g@ed[bﬂt i q%q%ﬂ ‘f ﬂlél{ n g]gglﬁg P%Cﬁ {{}iﬁl s&%&?]ﬁgtmn $Kduld not

be tcBﬁs@Fu'eH'a@% [ARARIT & (A8 clakinb®Wivehhen unlebdIfii9Bxsifcif Rrited in the
el ements to be within the scope of the clainm the

claimy erkhusn thes cl@.ins&) argether hasisdfasydesarginiag dhensceps Af legab protection
ns t| I, f.
graéli Pﬁ éil %%’o& %%m&fle %%%éﬁcai%éﬁ’él% Iy %}(e 1n{o h%.cleums. In
coﬂtfh@lﬁéﬁ@@@orpfthé BEof bAligek lldﬂﬂﬁyxcﬂ@ddmoﬂrom&he rin‘fdnhysna,é figcextent of
operation of the invention) and the transition
specefisreaniadimgnts (hat éVOUle@Htléma??dh% Alejmeda Vet desrsrglty-
in the claimother than inpurities or inconsequenti al
activities which are ordinarily associated with the
I NV amdreovey, h@@hﬁﬁdlaofrelhﬂimlshtpobmwbﬁi ngAmbeg fimiftipnobf a claim is
the three transitions can used to cl ai

) h
i Tp PO SO BHONP 56X DHGLY SSE0 1 ik (o grrangement of
coxﬂgéﬁern'tﬁﬁgx prBaddl 'cﬁurﬁ REGidet Sﬁtéé%rln sheasthéa ngfm B&hot a limitation of the

nstrued as a limtation of the clainmed invention
claimluakss e)tpllcﬁl}estptbd 60 bé s0)r édl p(sdlblmcdntltenaﬁoaas asd paimugations of the

| ai ns_ar the basi s for det the sco of. .
inddgudl eRat FisHOGEaNTER Fife CRIH 20 | W ROR g ipvention:
sinhil}lyS REefdrhliZabhO B YWY SRedtfonse@dctiptdh {u@%o%hﬁéﬂé& tolHé part of the

contradi stinction, the prior art is explicitly

invertibmded fromthe invention to the extent of specific
enbodi nents that would anticipate the clained
i nvention or destroy novelty.

From the foregoing, it would be apparent to a person of skill in this art that the
invention can be embodied in other specific forms without departing from its spirit or
essential characteristics. The described embodiments should be considered only as
illustrative, not restrictive, because the scope of the legal protection provided for the

invention will be indicated by the appended claims rather than by this specification.



Mor eover, no particular rel ationship between or anong

[imtations of a claimis intended unl ess such
woebmtizorship is explicitly rééited in the claPar(a2es/001343

t he arrangenent of conponents in a product claimor

or der teps_in a method claimis not a limtation
Wmﬁﬁgkﬁm%ﬁ ‘ess explicitly stated to be so). All

possi bl e conbi nati ons and pernutations of the

i ndi vidual elenments disclosed herein are considered to
l.be a5 m&ad’((xl affstittuéating \hentatopoiesisiim camdey patient in need of treatment as a

ner ations of the inv ion's descri t|o .
redfnephie FEaIoBERY paronr NahpRTen: FRS bR Station of a
phERARIRI Fhily! dif W Snbight BPRRLABbsitiOn @oﬁﬁﬁﬁﬁﬁ@ oﬁé oSHotd compounds

inthis arf that the invention can nbodi ed in
destribed byplke fdliowinggensrahifermla: departl ng from its spirit
or essential charagterisgics. The described
enbodi nents shoul d \épg6n%idered only as illustrative,
not restrictive, because the scope of the | ega
protection provided invention wll be
i ndicated by the a ’(\:/%irrs rather than by this
i fi [ IS 1. A nethod of
canc __ggtient I n need

of treatnent as a result of (LB (E and/ or

radi ot herapy, copprising adm nistration of a

phar macol ogi cal '§*'&Pfecti ve amount of a conposition
conpri sing one Rf= ﬁbCEgconpounds descri bed by the

foll ow ng generﬁl hoﬁgﬂ.ll wherein RH CH3 R2 = H,
CH3, NH2 R1 nmay, not2 equal R2 X = (CH2)n n =
2-4 = CH2ZCH2 ZRI:mNhlorm,ayﬁotquual—RzCI—B 2. The met hod of
claim1, whereig s(@}p) COMpQsh i on conprises one or

nor e
= CH,ZCH, Z=NH, O, S

Y =H, CH;s
(ﬁ NH,*
= CNH )]\ =2-
Y%N NH, m = 2-4
H
COoO
2. The method of claim 1, wherein said composition comprises one or more

compounds described by said general formula with Y = H or CH; and is orally

administered.

3. The method of claim 1, wherein said composition comprises one or more
compounds described by said general formula with Ry =Ry = CHz, X = (CHy)n (n = 2-4)
and

Y=HorO NH,*

by, I
= CNH\*rk\k m=2-4

mNT NI,
H
COO"

* = D or L. configuration or racemic mixture.



conmpounds descri bed by said general formula with Y = H
or CH3 and is orally adm nistered. 3. The nethod of
woleieroed174 wher ei n sai d conposil®i on conpri ses ORETMIA2005/001343
nor e conpounds descri bed by said general fornula with
RL=R=CH3, X=(CH2)n (n =2-4) and = Dor L
configuration or racemc mxture.4. The nethod of
cl aiffel oSS & ' i'-n&glg(g'e r
4"noréﬂEbﬁgbundgkgg§g#i’2§H%$§Sg?g %energ%ﬁ#g?ﬁgﬁggvf?%(ﬂ ot
coRpoundR2desciibddl, byXsaid gyl formmla withdlR; akkd =¥CHz;HXor (CH)n (n = 2-4)
rginine. 5, The nethod of any one of clainms 1-4,
an, F%#ﬂr # M Gnposition is further conprised of
medi umchain length fatty acids H3C(CH2) nCOCH (n =
4-10) or netallic salts or triglycerides thereof. 6.
5.The nethaslf ofirapy oene of cddimisnb-41-wher¢ihesaid rromypiogition is further

cofPrRaaP L ARAusP sbih o Sl SR iSRGl ORI R 4 P or metatic

saltd bC@iplpektifesqhertt. caprin. 7. The nethod of claim5 or
6 further conprising chenotherapy and/ or radi ot herapy

for the treatnent of cancer, including | eukopenia

resulta r openi of 42 .8 al) Sl -
6't heultl}?e%tt Oéir ggy%gn orO?ra }q%t éf ggggrﬁge%h?o&%r@g@ he further
co@pfiged .of Godite caprylams odfsodiual rRapratr of capyBe eicid or capric acid or
stinulating hemat opoiesis in said cancer patient at
trigapa¥in o EGBRHS, i nhibits or reduces myel osuppression
arising from chenot herapy and/ or radi ot herapy. 9. The
nmet hod of claim4 or 5, wherein stinmulating
7. hemdflepaethed of chimdi a @ anther cpapiigng chémotbarspy and/or radiotherapy

revents, inhibits, or reduces | eukopenia and/ or . .
fof i S BAR O ARPSr IR ST Ry PG Ch GG Hep i gpdor anerma

ar%il?lg{f?%m %@éh@%ﬁ{e@-anwr ré@&h%ﬁ? Q6kdab tRAYhS Bancef.

-9, wherein said conposition is further

8. The method of claim 5 or 6, wherein stimulating hematopoiesis in said cancer
patient at least prevents, inhibits or reduces myelosuppression arising from chemotherapy

and/or radiotherapy.

9. The method of claim 4 or 5, wherein stimulating hematopoiesis in said cancer
patient at least prevents, inhibits or reduces leukopenia and/or neutropenia and/or anemia

arising from chemotherapy and/or radiotherapy.

10.  The method of any one of claims 1-9, wherein said composition is further

comprised of histamine.

11.  Use of one or more compounds for the manufacture of a medicament for
stimulating hematopoiesis in a cancer patient in need of treatment as a result of
chemotherapy and/or radiotherapy, wherein said compounds are described by the

following general formula:



conprised of histam ne. 11. Use of one or nore
conpounds for the nanufacture of a nmedi canent for
webtiwukat7i ng hemat opoi esi s i nl8 cancer pati ent PCI/OAc@N3/001343
of treatnment as a result of chenotherapy and/or
r adi ot her apy, mherﬁgn saFd conpounds are described by
the foll ow ng generan o ful a: wherein RL = H, CH3 R2 =
H, CH3, NH2 Rl nay, or|may not, equal R2 X = (CH2)n n
= 2-4 = CH2ZCH2 Z = O_&® Y =H CH3 and wherein
sai d nedi canent fur#her onﬁgises sodi um or potassi um
capryl ate or sodiunﬂor pot asgi um caprate or caprylic
acid or capric acid O rldik/ in ricaprin. 12.
The use according to clai Xﬁ\her’em Yaid medi canent
conprises one or_note conpounds descri bed by said
general formulaW ' RL = Rz = CH3, X = (CH2)n (n =
2-4) and Y = H @n=Did%@ n|ne 13 The use of claim1l
or 12, mhereln 2? is further conprised of
hi st am ne. conpoé}tlén for stinmul ating
henatop0|eS|s i R0y e@idedy N9aeawhR2 i n need of treatnent
as a result of chepoiperapy=and/ or radi ot herapy,
wher ei n said conpo e§ a pharnmacol ogically
ef fective anmount oiﬁgzgﬁbﬁgggﬁ£%)gnpounds descri bed by

the foll ow ng ganhedaCHEor mul a: wherein RL = H CH3 R2 =
H CH3, NH2 ﬁ NH,*

=CNH\rk&\/ﬂ\ m = 2-4

4

mN”  TNH,
H

COO’

and wherein said medicament further comprises sodium or potassium caprylate or sodium

or potassium caprate or caprylic acid or capric acid or tricaprylin or tricaprin.

12.  The use according to claim 11, wherein said medicament comprises one or more
compounds described by said general formula with Ry = Ry = CH;, X = (CHz)n (n = 2-4)
and Y = H or D-arginine.

13. The use of claim 11 or 12, wherein said medicament is further comprised of

histamine.

14. A composition for stimulating hematopoiesis in a cancer patient in need of
treatment as a result of chemotherapy and/or radiotherapy, wherein said composition
comprises a pharmacologically effective amount of one or more compounds described by
the following general formula:

Ri~ /

k



Rl may, or may not, equal R2 X = (CH2)n n = 2-4 =

CH2ZCH2 Z = NH, O S Y = H-CH3 15. The conposition
wacewrodintg to claim 14, whereR®h said conpositi BAT/CA2005/001343

conpri ses one or nore conpounds described by said

general formula with RL = R2 = CH3, X = CH2)n (n =

2-4) and Y = HWe%¥ar gini ne. 16. The conposition of

claim14 or 15RrRwhErT€HH said conposition is further

conpri sed of hiﬁtg{f,aﬁwﬂz

15.

R; may, or may not, equal Ry
X =(CHyn n=2-4
=CH,ZCH; Z=NH, O, S

Y =H, CH;
ﬁ NH,*
= CNH )]\ =
\(WIHN NH, m=2-4
H
COoO

The composition according to claim 14, wherein said composition comprises one

or more compounds described by said general formula with Ry = R; = CHs, X = CH)n (n

= 2-4) and Y = H or D-arginine.

16.

The composition of claim 14 or 15, wherein said composition is further comprised

of histamine.



