W) 2004/ 083155 PCT/ EP2004/ 002810 Nucl eotide Lipid
Ester Derivatives The subject of the present invention
are specific |lipidesters of nucleotides of the

; ssformula 1, R3 RX NN RzY\ . m~\

\hO%EF@ﬁ@%H (1) wherein is a straight-chain or B?é%%ﬂgﬁ%”ﬂﬂ
saturated or unsaturated al kyl residue having 1-20
carbon atons, optionally nono- or pol ysubstituted by
hal ogen, TI-C6 al'’koxy, CR-C6 al kyl mercapto,. C-C6
al'‘koxycarbonyl, 'Cr-C6 al kyl'sulfinyl or Cl-C6
al kyl sul fonyl groups, R2 is hydrogen, a straight-chain
or branched, saturated -or unsaturated al kyl chain
havi ng 1-20 car bon atons optlonally nono- or

. pol ysubst i t ut ed Nugleptideddnid EstecdDetlikatives Ca- C6
. al kyl mercapto, Cl-C6 alkoxycarbonyl or Ca-Cb6
aIkyIsquonyI groups, R3 is amino or OR4, wherein R4

Thé Subject®fahé Presént’ RREATSH Fe & . :

: sulLﬁ)nyl gr o)l?p, and WD 2004/ OSgéwﬁcgi ?%Sé%%ﬂog;‘éld%%%d%s of the

genempbfosmudxligen atom their tautoners and their
physi ol ogi cal | y acceptable salts of |norgan|c and -
organlc o

o
RQ—Y.:L- 9
- O—p—

0

'. wherem _

. ,R'l s a stratght—cham or- branched saturated or unsaturated alkyi reS|due
o having 1-20 carbon atoms optronaliy mono- or polysubstltuted by halogen,.
C1-C5 alkdxy, C+-Cs . alkylmercapto, C1-C5 alkoxycarbonyl, J C-Cs
alky!sulf nyl or C1-Cs a!kylsulfonyl groups S 3 '

R?‘ s hydrogen a strarght—cham or branched, saturated or unsaturated alkyl
o cha:n ha\nng 1-20 carbon atoms, optronally mono- or polysubstrtuted by
" halogen, C+-Cs alkoxy, C1“Cﬁ alkylmercapto C1—Cs a!koxycarbonyl or C1-Cs

.- alky{suifonyl groups o

R®  is amino or ORY, whe_rein,R“ is G1-Cg a_ikyl,

CIX reprééents a sulfur, a sulfinyl or sulfony! group, and



aci ds and bases, as well as processes for their
preparati on and nedi canents containing these : sy
conmpounds as active .ingredients. The am no group in
wiochmegeetisne resi due of the general fornmula | caPrRbRB002810

be protected by well known ami no protecting groups.

Si nce the conpounds of the general fornmula I contain

asymmetric carbon atons, ‘all optically-active forns

and racem c mxtures of these gonpounds are also the .
.subject of the present invention. J. Biol. Chem 265,

6112 (1990) and EP-A-0, 350; 287 descri be preparation

and. . use of |iponucl eotides as anti-viral drugs.

Thereln however, only dinyristoyl phosphatidyl and

Ydi pal ﬁ%%?’%iﬁfk@ g dyl residues coupled to well
known nucl eosi des such as AZT and DDC are discl osed,

including their fatty acid ester structure. J. Med.

tigkie tautdferd 39, theikaﬂ{gbsmeglcailweecéptebml@eof inarganic and organic

co tes, of th| ether with cytidine
A SURReS. it Y RAVRIOSRESAS. RS thetk PUaRayation acmedicaments

hifinng ehede cB ¥ - gull. 36, 209

'CB &q%‘) gggscr an@ug ??ssn s%@atl éyl ) nucl eosi des '

. Wn&vanmcargmmeuheﬂvecademmel :tess;dms ofwehé gemerdiefarmula | can also be
correspondi ng

th { .
‘pﬁé}#@g‘?‘ﬁ%@ 8@%?5‘%’8@!?&?&%39'PH PPhe presence of .

phospholipase D wth transférase activity. The patent
- appl i cation WD 92/ 03462 describes.thioether lipid - :
St thgacepphunta ef ﬂaﬁmgemer@llfoanuha\m contaipaasyrmednd garbon atoms

aﬁg{ﬂtgg%égﬁ%ggﬁ%%kg% Eﬁ%@gﬁa% 03 szé) %gén%%%%u g aré also the- |
~ s@bjeht of theQrédentinosntioh. - fluoro (i-Darabinofuranosyl)ad =
enine is described in J. Og. Chem 34 2632 -2636 |

- (1969), in patent application WO
. Bloi Chem. 265, 6112 (1990) and EP-A-0, 350, 287 describe preparatlon and

_r.use * of' liponucieotides as  anti-viral drugs. Therein, however, only |
dlmynstoyiphosphatldy{ and dlpalmltoylphosphatldyi residues coupled to weli
known nucleosudes such. as AZT and DDC are disclosed, mcludmg their fatty ac:d |

' ester structure

7 J. Med Chem 33, 1380 (1990) descnbes nucleossde con]ugates of thioether
- _ -hp:ds with cytldme diphosphate, which have antitumor actav;ty and might find use in |
- oncology. . e
-Chem Pharm Bull. 36 209 (1988) descnbes 5-(3-sn- phosphatldyl)nuc!eossdes |
ha\nng antileukemic actwlty,_ as we!! as their ‘enzymatic synthesms fom the
correspondmg nucleOS|des and phosphocholmes in the presence of phosphohpase o

- AD with transferase actlwty

‘ The pafent apphcatlon WO 92/03462 descnbes thioether ilpld conjugates havmg
1 antlvrra! act[wty, particularly for the treatment of H!V mfectuons




1 4

01/60383, and in U. S. patent '6,680,382. The

'«* phHar macol ogi cal activity of

2-Chl oro-9-(2'-deoxy-2'-fl uoro-p- Darabinofuranosyl) -
wachmni/ee1as | nhi bitor of DNA replication in copparison

to other nucleosides is also described in kbﬁg?ﬂﬁﬁﬂym°”“0

463 (1999). O her hal o arabi noadenosines with

anticancer activity are nentioned in the patent

applications US 5, 384,310 and,WD 92/20347. The

antiviral activity of such purine derivatives is shown
in EP 0 314 011.- _ .

2- Chl oro-9-(2' -deoxy-2' - fl uoro-(3- D ar abi nof uranosyl ) a

denine. (Cofarabine) is a well. known devel opnent

- Theoaytbesin of i 211'C‘dd¢rot9—(2{+cmoxw2’dlubfd—gioé@bﬁfdfuratr{b%ggadenine is
| |

vative of fornul a

ad rqvi ded a nugl eoti de deri
déﬁf cr&gﬂ #Q?SY (ir@. 'uérlk?rﬂt Z%éﬁ @938 (196Perini patenit iapplication WO
* 0560883 athd Mg arsi@gs@ 8nsi sting of a strai gEt -chain
chai.n -

or ‘branched,  saturatéd or unsaturated alkyl
havi ng 1-20 carbon atons, which-is 3a unsubstituted
| east ..once by hal ogen, Cl-C6 al koxy,

T% Sog%tghbétpe Q%tgbt 0, WG al By caf-8MigI0-9-(2'-deoxy-2"fluoro-p-

Dazblsidofithhba- ‘hen%é 58 iibdeSof tf)ﬁgyljgpﬁ%;gﬁfﬁ@;&p%aéﬁsoq to other

sel ected fromthe group consistin

- . Nusteosidgrtis eing desnribetia hteneatplobyt46a¢1@Yopr unsat ur at ed

al kyl chain having 1-20 carbon atons, ‘which is. |
-unsubstituted or substituted at |east once by hal ogen,

- Othibr Kislo @rkibixwadenosines with anticancer activity are mentioned in the pafent

appng';gﬁons' US 5,384,310 and WO 92/20347.

The antiviral act'ivity‘of such purine derivatives is shown in EP 0 314 011.

'2~ChIqro—9—(2'—deoxy22’-ﬂ_uoro—]}—D—arabinofuranoéyl)adenfne (Clofarabine) is a weli

- known development_ product in clinical trials,

In.a first aspect, there is provided a nucleotide derivative of formula |

R3

R—x y
Rz—-Y:LO‘o </ | XN
i! N N/J\d

H
. OH ()
wherein

-
B Is selected from the group consisting of a straight-chain or branched
§aturated of unsaturated alkyl chain having 1-20 carbon atoms, which is



Cl1-C6 al kyl nercapto, Cl1-C6 al koxycarbonyl or CS-C6

al kyl sul fonyl groups; R3 is amno; X is selected from
the group consisting of a sulfur atom a sulfinyl
group and a sulfonyl groug, Y is oxygen; whereby when
R3 is am no, said am no group nmay be unsubstituted or
substituted by a known am no protecting group, their
tautoners, their optically active fornms and racemc

' d their i ol ogi cal | t abl 't
obPpltHhuts O mbishipubd ‘t.igaet anconby atogens CreGoraiiony, Cr-Co

, 4 . b . 2
ot 2ioane O Ee MGl Ci T s RylMn BBeete Akvisutfony
cO"iPEat i on with a pharmaceutically acceptable

adj uvant or vehicle. In a third aspect, there is
provi ded use of a conmpound as defined above for the

- PrREfiarselectedofrom mheli G cohSistihg €6 | | 95308 .; ;
tunog:ﬁ%(ﬁrerei n said conpound isshéoaﬁg?g%nd'sge%ﬂ'gpsﬁha'" or
2;;?9 'S saRiratesk op runs a@wateéaalkggchd%iﬁ hayinglmbxﬂ% carbon atoms,
fHieR ti SH® MRS, e (i scl ose
g) e’%ﬁ}é?%? genég; zﬁ%ﬁﬁﬁ‘ﬂgdlat\/&ﬁﬁﬁhopﬂ% yoBiogen; [Ces-Cs alkoxy,

1chb mefaapto, C-Cs alkoxycarbonyl or C-C .

deoxy-2' -fluoro-(3-D-ar abixgof ur ar¥osy| )1aaseﬁ|’kr¥clasucl{$glw grgups:
structure possess biological activity which
m3s§imnb§h them fromthe parent nucl eoside. In
particular, the disclosed conpounds show antitunoral

activity and are useful in that, at pharnmacol ogi ca

ses,,. one or nore of the toxic side effects
X6 Shtiad 1R thd B gOnsiting ofiusuliraton, madliog] graup and a
sulfonyegidup;bound |ipid noiety inproves the
bi oavail ability of the coupled drug substance and thus
appears to contribute to enhanced selectivity and
ef Y isoxygaress of the conmpounds. The di scl osed
conpounds have val uabl e pharmacol ogi cal properties. In
particul ar,

whereby when R? js amino, said amino group may be unsubstituted or
| _subsﬁtuted by a known amino protecting group,

their tautomners, their optically active forms and racemic mixtures, and their

physiologically acceptable salts of inorganic and organic acids or bases.,

In a second aspect, there is provided a pharmaceutical composition comprising at

least one compound as defined above in combination with a pharmaceutically
accepfable adjuvant or vehicle.

In a third aspect, there is provided use of a compound as defined above for the
preparation of a medicament for treating malignant tumors wherein said

compound is to be administered to a patient in need of such treatment in an
amount effective to freat said tumors. '



they are suitable for therapy and prophyl axi s of
mal i gnant tunors including, carcinonas, sarconmas, or
| eukem as. | O WD 2004/ 08315-5 PCT/ EP200-1/002810 4
Conpared to the unconjugat esb nucl eosi de deri vati ves
hitherto enployed in treatnment of malignant tunors,

t he conpounds according to the invention have
enhanced potencyl ef fi cacy fof specific. indications or
| ower toxicity and consequently have a w der

t herapeutic wi ndow. I n sone enbodi nents of the

resent invention, the admnistration of
ThE diakod AIERRUNdSBbarReTaltorewioh Whichdnoaressde the 2-chioro-9-(2-
OHIS-EIBYREni ' I ver a o
o S PR S RORR IS oL ALY HRiyrB ppsseap bioosioa
actayﬁ_t.yt wbighr efstinguishn tteemi frorr thé t pavengdiioedsidet irPparticular, the
mS§G%§$ freguently are routine with chenotherapeutic
S

CYNROPIIS hePhowinaREmatRle astivily altt &ves Usaly e that, at

pharetheoribiodl rBleVAR dSRRPBHEYY MASRPEOIRG KR didkd %ffects of the parent
d to the unds.

invention as conpare parent conpo
. Coppeyntbis/argiagprlioraledeandipethe pemalently horpidolpdd mbietytimproves the
. biohPS1-BITR iP AL | G, 5 ffects due to enhanc
sgfecti io? ytﬁéf%hp?%dmtd?ééystug)tsg%%c i?@&t % WPEErH L fontribute to
enhangied estestivitoanb effelstivenesaibbhesasinymdlrelsf or t he
treatment of autoi mmune disorders, including multiple
sclerosis; rheumatoid arthritis, |upus, systemc
- The/ aiselosed icompdiinkia "THEVE K ¥IRBRE hé’rh?&%&ﬁ%' i QUEER parti
and S§jor enq s syndrone. The #eci_t hi n- I?i?rgéé}ﬂggu@epamcular,
theyt afien suitablp dfaroihargpy santksirophylexisoof thaligriamt nedhors  including,
cardifBh f ounds of general fornula 1
r%ﬂg ggﬁgﬁggiﬁgﬁmﬁﬁggﬁgﬁg'nenbranes and resorption
barriers is facilitated and the conjugates according
to fornmula | show a depository effect in different
tissues. The formation. of |ipid conjugates may al so
facilitate crossing the blood brain

&

3



barrier due to better diffusion or active transport

processes. Simlarly, the disclosed conpounds and

t hei r- pharnmaceuti cal fornul ati ons may be enpl oyed in
woned/esissi xed conbination with other drugs for,

treatnment and prophyl axis of the diseases. rnentldcznq[t}EPm]'mm810

above. WD 2004/ 083155 PCTI EP20041002810. 5 Exanpl es of

these further drugs invol ve -agents such as,. e.qg.,

mtosis inhibitors such as co'chicines,-vinblastine;

al kyl ati ng cytostatic agents such as '

cycl ophospham de, nel phal an, nyleran or cis-platin,

antimet abolites such as folic acid. ant agoni sts .

(met hotrexate) and antagoni sts of purine and

aﬁa@l e tbas escojmgatzaptaplsodgide Eleﬁtralweeufhttﬂie% employed in.’
Iy actlve antibiotics suc

. t t

, “ﬁgé‘} pE@QP%@Q ‘('so'léc B ampeiRds, acgardiog Ubi thentn,vention have

. ta
e?g%(ﬁgéﬂeZnédﬂég?)her cy o?ta gt %t)eﬂf){/:;a cn@taﬂ !)d;ag)t(l Pga an@ﬂqrvégx'c'ty and

C@h‘mﬁﬁydm ac\nadmt teskpeitic agadoe. lﬁﬁb@m&%ﬁiﬁocﬁhents of the '
|ts of the conpounds of

e R R A
s ooy e o Rup RSP oM g o,

anpl es _of thée al kal i
' ln%lﬁanC%pﬁwﬁ@ﬁawel 1353 fh@ln(aparraétoeaot mteerhittent adminigition, whlch

AT AT B R B AR RS s Do wlesirable sid-

effebist mayalye hedsabat witht 8 ¢oni Yilgheu! :
resi dueysm%aw ng 1-4 carbon at OFSr%Lerig Hﬁﬁng ]‘IO ﬂlﬁg invention as
| Coﬁ@ﬁ%e@ éh%hpe@rﬁeﬁwpouoosduéémher shngheoadoee 1b6ls may be

"ﬁﬁ% un g én e?l%?atﬁtg? ﬂﬁ Fg&f gf‘?&ydé %%%Sfﬂf? %gp@anced se!ect:wty |

forgumopSytom@mtrtycul arl'y am no  groups, which may be o
converted to acid addition salts by suitable inorganic

or organic acids. To this end, possible as the acids
Thar@isclbeecpaiptdestérafontg)tﬂr hg,%ré@ yigr obr oni ¢
p o sif ef&tﬁé aci d,

aci d, sul phuric aci hosphoric aci ric.
treatossit ndE autoimmune dISOI’del’S mcludmg multiple- sclerosrs rheumatmd

- arthritis, lupus systemic vasculifis, lnﬂammatory bowel disease, sclerode:ma and -

Sjorgen S syndrome

The lecnthm-hke structure of the lipid monety Is deswable for the cla:med |
lmprovements of the compounds of genera! formu{a L. The penetratzon through '
membranes and resorption barriers is facmtated and the conjugates accordmg to

. formula I show a depository effect in dlfferent trssues '

The formatson of lipld conjugates may also facmtate crossmg the biood bram'

- barner due to better d :foSfon or active transport processes

Similarly, the disclosed compounds and their pharmaceutical
‘ '-formulattons may be employed in free or fi xed combination with other drugs for the

o treatment and prophylaxns of the dlseases menttoned above



acid, tartaric acid, citric acid, lactic acid, maleic
acid or nethanesulfonic acid. In general formula 1, R
preferably represents a straight-chain CB-Cl6 al kyl

_. Which may be further substituted by a 4 -C6
Wdﬁ?“g&?or a Cl1-C6 al kyl mercapto group. More PCT/EP2064/002810

speC|f|caIIy R1, represents a nonyl, decyl, undecyl,
dodecyl, tridecyl, tetradecyl or pentadecyl resi due.
Preferably, nethoxy, et hoxy, butoxy and hexyl oxy
groups are possible as substi?uents of R residue. In
case Ris substituted by a Cl-C6 al kyl mercapto
residue, this is understood. to be.. the. WO
20041083155 PCT/ EP2004/ 002810 6 net hyl nercapt o,

ExahiplesTor (R8s fulHQPyt R Hieahe. a&é‘ﬁtlé' Y %?t 8 ar%‘r”?nrtolgés inhibitors

- hexyl mercap'to residue,” in particCular.
suelprass e aolshisings; aivjhiblastiag,n @tky@];rﬁgal kvtbstgutroupagéntsh such - as

ot HIHAE e AIBe, 90  UT  d ueh  rte
- ackdephegenisss erﬂreﬂfdméxatéyoﬁfsldi arﬁéﬁdrhrstsuﬁfj Mr're a‘i’{oﬁggﬂﬂ‘ndme bases

tridecyl or tetradecyl group. ~Pref era
© (mergagsgpur. p}e@ﬁoﬁw oyUdinRy Cirrahingy) oﬁysf@floelbaaam\ea antablot;cs such
o -t al u nts of R2.
as MRG0 e @a BBy " SO, s St as Wbtestrol, -
'tamcezefedruetaxdnes i s.qundaxd] oalddt ot tdﬁomtr&mfymﬁwfo@!!y ectrve

| . eth t o, | mer capt o, but yl mer capt o,
; Ch%@PﬁTey‘F %%g'ﬁwcﬁaﬁw%rcapto resi due, in. :
particular. An exanple of a preferred lipid moiety: is o

~ the group- R1 X R2 Y O wherein RLis CzN25 R2:.s
.En'(DIJ@rHEans of the invention also encompass salts of the compounds of the

general formufa I, including alkali, afkalrne earth and ammonium salis of the

phosphate group Examples of the alkali salts include lrthrum sodium and
pofassrum salfs. Alkaline earth salts. include magnesrum and calcium and
ammomum salts are understood to be those contarmng the- ammonrum ion, which
may be substrtuted up to. four times by alkyl resrdues havrng 1—4 carbon atoms -
~ andlor aryl resrdues such as benzyl resrdues In such cases the substatuents may .

- be the same or different.

The compounds of general formula I may contain baszc groups partlcularly ammo
groups whrch may be converted to acid addrtron salts by surtable rnorganrc or -

o 7 organrc acids. To this end, possible as the acids are, in partrcular nhydrochloric

ac:d hydrobromrc acid, sulphuric acid, phOSphonc acid, fumaric acrd ‘8uccinic
'acrd, tartaric ac_rd, crtno acid, Iactrc acrd, maleic acrd- or methanesuffonrc acid.

L In generaf formula 1, R1 preferab!y represents a strarght~cham 03-015 alkyl resrdue
-whrch may be further substrfuted by a Cf-Cs alkoxy or a C1-Cs alkylmercapfo B

- ;group More specrfrcally, R1 represents a nony! decyl undecyl, dodecyl, tridecyl,

j_fetradecyl or pentadecyl residue, Preferably, methoxy, ethoxy, butoxy and
- hexyloxy groups are possrbfe as substrtuents of R1 resrdue In case R1 i

| :__-r_substrtuted by a C1-Cs alkylmercapto resrdue thrs is understood to be the.



Xis S, SOor SO and Y is O The nost preferred
conmpounds are [2-chloro-9-(2'-deoxy-2" fluaoro-p-D
ar abi nof ur anosyl ) adeni ne] - 5' - phosphori c
~aci d- (3-dodecyl ner capt o- 2- decyl oxy) propyl ester,
WOR0EHIGIE- 9- (2' - deoxy-2' -fluoro-(3-D - PCT/EP2004/002810
ar abi nof ur anosyl ) adeni ne} -5' - phosphori c - _
aci d- ( 3-dodecyl sul fi nyl - 2-decyl oxy) propyl ester,
“[2-chl oro-9=(2' -deoxy-2'-fluoro-(3-D arabi nof uranosyl-)
adeni ne] -5' - phosphori c 6
aci d- (3-dodecyl sul f onyl - 2- decyl oxy) propyl ester as
well as [2 chloro-9-(2"-fluoro- (3 WO 2004/083155

PCT/ EP2004/ 002810 7

'm§ o A et et o eﬁv&?r%'%réépo and
" heb@imke) fpgo Pedidue fih rﬁmﬂaﬂ

ar abi no ranosYl)- - met hoxy- 9H puri ne] - 5' phosphorlc
aci-d- (3-dodecyl sul finyl -2- decyl oxy) propyl ester -and

PickeelB hpree Pﬁp(fgsenft% gogtga.gh{%ﬁém% 18] ULRIPGMub GRiTR % e m&her

drin

: smtlmtéﬁmcw%@ssalktﬁmw aZ€deg pliokybraphy bra . MoreTé}ﬁec;ﬁcally, R?
conpounds formila | may. be prepare

- of ner al
represerys & ﬁﬁtyg ft%'g‘z Bev oP“Q@ﬁ)é'r &ﬂOdﬁSY'nﬂF%ﬁ’Cﬂ or dfﬁtréldgcyf group.

B A e

‘asnhid Gy- GQ@bmx;dsohstltgensr af R r ol easlel R“Rs Nbsltltuted by a C4-Co
| | alkyln‘_nercapto res:due this is "undersiood to' be the methyimercapto,

- ethylmercapto,” propylmercapto butylmercapto, peﬁty!mercapto and
hexylmercapto ressdue in partrcular -

An example of a preferred fipid moiety is the group

R1—— X

RZ—Y—|
| N
"~ wherein

R isC1§Hé5 '

L R?isCiHa ,
X isS,S00rS0Ozand
Y isO. . ‘

The most preferred compounds are [2-chloro—9 (2’~deoxy-2’ -fluoro-B-~ Dur

B '-'arabmofuranosyf)aden!ne]-5’~phosphor|c '. _ amd ~(3- dodecylmercapto—Z—

' decyloxy)propy{ R ester ’ [2-chior0 9- (2’—deoxy- -ﬂuoro 13 D~ -
arabmofuranosyl)adenme] 5'—phosphonc aczd~(3-dodecylsuffmy! 2-decyloxy)propyl
'_. 'ester [2-chloro—9 (2’-deoxy—2’-ﬂuoro -B- D-arabmofuranosyl)adenme]-S’—phosphonc

-"aCId-(S dodecylsulfonyi-z-decy]oxy)propyl ester as well as [2~chloro-9 (2‘-ﬂuoro~|3~ 5-}



HONNCL JFO COH (H') wherein R3 is amno or OR4,
wherein R4 is O -C8 al kyl and the 3'-hydroxy group
may optionally be protected by an oxygen protecting

‘ amliar to the artisan, and the. conpound of
W(?E(ﬁ%?%‘ﬁl may be activated in the presence HCHRP2§3/002810

2004/ 083155 PCT/ EP20041002810 a appropriate acid

chloride, such as 2,4,6-triisopropyl benzenesul fonic
chloride, and a tertiary nitzogen base, €.g.,

pyridine or lutidine, in an ihert solvent, such as

toluene, or, -immediately in anhydrous pyridine, and
optionally, subsequent to hydrolysis, renoving the

oxygen pr.otecting groups accordi.ng to procedures

- D- 6Eﬂﬁﬂeoﬁ4ramw)|-£ﬁmmtbbaegl—ﬂwm@rﬁ "giHogphéisl, when R3 is g4 G-

am no i n conpaunds- of formula 1, tionall
doggﬁvgf%‘%ﬂtooé‘dﬁﬁﬂngﬂ@r%%up at e#er,pur i neﬂO &M@‘m—ﬁ%ﬁ'ﬁ]uoro -B-D-
t i dal cah
ardtin8flraRBL e dh By, Ot Ahdiehblt | abeHutasiecylsulfing 2.
~ denyioapjprspylagstef emor[esoﬂoﬂj~9oztﬂu6;otgrotﬁra$ﬂrﬂckur'aHosleS‘ %~methoxyo
ane nner. as mentjoned above, .or 2. reactin
OHRhiRne RIoSBBAGE AFidaradepylsulfonRtX cReylowy )propyd esterO
wher ei n R1, R2, X and Y have the above-nentioned"

-~ nean ng, vvlth a corrpound of "general formula IIl,
wherein.R3 is amino or OR4, wherein R4 is Cl-Cs aI kyl

a.and t dr ox rou may optional ly be prot ect ed.'
Tho gwcwéeqfq%%{eeéo? Hotfnay be preparea by R

' 1.' S reaotmg a compound —of general formula lf, or a salt form thereof,-
COR1—X B
| %*O*}?4OH' n
T OH

E wherem R‘I Rz X and Y have the meanmg as md:cated with a compound of |

general formu!a !H

- ”_“,NIJ‘\*NA
. <N 1_N?LCI

"'HO‘

] whereln R3 is amino of OR4 whereln R*is 01-03 alky! and the 3'~hydroxy group
' may optlonalty be protected by an oxygen proteotmg group fammar to the arbsan
‘ and the compound of fon'nula I may be acttvated m the presenoe of an

. .



famliar to the artisan, in the. presence of
phosphol i pase D from Streptonyces in an inert
sol vent, such as chloroform in the presence of a
sui tapl e buffer, and optionally,, subsequent

- WARBYTSN, renoving the oxygen protecting grouB@”EPﬂm#mnsm
according to procedures conventional in nucl eoside
chem stry and, when R3 is to be amino in conpounds of
formula 1, optionally conversion of the OR4.group. at
the purine 6 position to an @mino group. WD 20 04/0
83 155. PCT/ EP2004/ 002810 9 The preparation. of the
conmpounds of the general formula If and IV is
performed in analogy to Lipids 22,947 (1987) and J.

ap¥RshridiBeRid Hhiorkd’ gaugg?%[g 4\]@9@8%%3/!@@?3@@%@& Ic'l'llonde and

are prepared In an
a fgfery ndewen basmseg andmispr 39ﬁdme4®1 a(riL%a?i-l solveWi® such as
to 01160383. i f 33“ gg rouE i f = CR4 in
- toifigRes Ol jimmegia ¢, & 2 éﬂfoélérrﬁwr' e 13 o?igt%‘ﬁ'ﬁh gubsequent to
hyﬁfoi%s;ﬁ Cféﬁ’fd\ﬂﬂg)'tﬂe( 8xygen proteotmg roups . accardi rocedures
benzoyl-2' - deoxy-2'-fl uoro- (g ara moPgr cP -
copyeriipnal ¥ mwsleo;aldeesmmw@yzaadd whieinoRd it be amninb i compounds

o PSS, BTN, FiREER iR 5B B R B o an

- anfiebapsapm base, preferably potassiumt-butoxide or
© potassiumt-anyl at e. Sui tabl e bl ocki ng groups include
_ benzoyl and acetyl.” Suitabl e halides include bronp and
-_Or'chi;oro. Suitabl e inert solvents include, but are not
. limted to, t-butyl alcohol, acetonitrile,
' d| chl or onet hane, d| chl or oet hane -t-anyl al cohol,

trah m xt ures ther eof . referred R
> r% d’ ?%PP @s (ﬁorﬁ?WQﬂdé”%f foac@(@#?at r‘ol ewith BuﬂuﬁbDSlde-5'
 mokdphbs bhan AT
- op |on§ |y @E §5to tﬁem?glgglfﬂ oh ‘h ch?%dmé’{:%%neé (_:)snngentloned ,

ab@\!@mfcon'prl ses subjecti-ng the 2,6-dichioro purine = #
" nucl eoside derivative to condi t| ons that provi de for

depr otection, and an aromatic nucl eophilic

ubst irkaétirR)a c@asiduPR o e&h ralsfﬁﬁ*ntilﬁ dr oxi de and
Cil-C8 al coﬁhgol o?ﬁgodl um i al kox%e in the

corresponding G -C8 al cohol (e.g_ ~methanol with
sodi.um o R{—X —— o : S o
| Ro—Y— = O

e

+ .

S
B

. wherein R, R? X and Y have the above—mentloned meanmg, w;th a compound of .
| "~_'general formula Hl wherem R3 is amino or OR4 whereln R is C4-Cp a!ky! and the
hydroxy group may optionally be. protected by an. oxygen proteotmg group .
familiar to'the artrsan in the. presence of phospho!lpase D from. Streptomyces in |
an inert solvent such as chloroform in the presence of a suntable buffer, and
- opttonally, subsequent to reactlon removmg the oxygen protectmg groups
__accordmg to procedures conventlonal m nucleos:de chemtstry and when R" is to
o 'be amino m compounds of formuia ! op’nonatly comrersnon of the OR4 group atthe » ,'

o punne 6 posmon to an ammo group.



met hoxi de, ethanol wi th sodium ethoxide, etc.) or
ot her suitable nonal coholic solvent, to provide the
desired C7-C8 6-al koxy purine nucel osi de conmpound of

F’M III The conpounds of-formula 'l wherein X =
AVl of  sul fonyl can be prepared by oxi FT/RER0044902810

the correspondl ng conpounds of fornular | wherein X=

sulfur with, e.g., H2Q/ acetic acid or by using

appropri ate starting conpounds of fornular Il or 1V.

WD 20 01/0 83 1 5 5 PCT/ EP200%1002810 10 Ct her

conpounds di scl osed are di phosphates of fornula V
~wherein n =2 and R, R2, R3, X, and 'Y have the sane

meaning -as in formula 1. R3 - R XR?Yj - -00-O N

NGl - -OHn OF OH They may be. prepared by reacting a

[ pi dphosphate (corresponding to.fornula 11) wth a
Thmnﬂeeemtmﬁ‘thernmmmﬂwm{smfttbe(gar@a!rfednﬁmﬁrand IV is performed in

e AR TR 250 573 BB EL A ot BV ks i 1 ar
cdrﬁpémisabf FoiAilta IBAAESpRhafTRY YRERHJY tcgane”rghcﬁgﬁi‘%a 2632 -

ared b reactln the freeaci.d
2686 QoRE)| hvied: duamd%,xagég 4811 JGROR R CEINEY DHEEBEBEER’ is an

36 aif T PLIRRTSORS T KD skl LT sPln bafeSE B Pepacaton

o of dzm;etmemrec(lse:' Fl0-gitehzeyl- PRy TEFHBFS-BYS- a?é{mh@ﬁ%é&syn 9H-

' -‘purlne by reacting ' 2,6- dachloropunne with a_ blocked 2-deoxy—2 ﬂuoro-a—D-
" 'arabznofuranosyi hal;de in a suitable solvent in the presence ‘of a hindered
~ -potassium base, preferab!y potassrum tbutoxide or potassium t—amylate Suitable
k b{o_ckmg groups mctude benzayl and acetyl. Suitable halides mciude bramo and.

| ‘c'h!oro' Suitable mert solvents include, but are not limited to, tbutyl alcohol,
acetonitrile, dlchloromethane dlchloroethane f-amyl alcoho! fetrahydrofuran or
mixtures thereof. A preferred solvent compnses a mixture of acetomtn!e t-butanot
" and 1, 2{izchioroethane Calctum hydride may be optlonally added to the reacfion -
~mixture, The second step comprises sub;ectmg the 2 G-dzchloro purine nucleoside
' derivative to condltions that provide for deprotection and an aramatic nucleophitic |
| substltutlon reaction, e g sodium hydroxnde and C4-Cg alcohol or sod:um Ci-Cs
) alkomde :n the correspondlng Ci-Cs alcohol {e.q., methanol | wz’ch sodium |
- -methox1de ethanol Wlth sodlum ethoxude efc.) or other sustable nonalcohoilc
solvent, to provide the desired Ci- Cs B—alkoxy punne nucelostde compound of

, formula III

: ,The compounds of formula f whereln X= sulﬁnyl or sulfonyl can be prepared by-

o ‘-o)adatlon of the correspondmg compounds of formu!ar | wherein X- sulfur with,

.j,re.g., HzOz_/ acet;c_acud or by ‘5'5‘_“9 appropr:a_te starhng compounds of formular_ M or



the lipid residues starting with optically active C3
-precursors of formula H The drugs containing :
compounds of fornula | for the treatnent of cancer nay
be admnistered in liquid or solid fornms on the oral
WQR00H883dnt eral route. Conmon application. for FETAER004/002810
possi bl e, such as tablets, capsules,. coated tablets,
syrups, solutions, or suspensions. Preferably, water
is used as the injection nedium containing additives
such as '.stabilizers, solublQizers and buffers as
are common with injection solutions. Such additives
are, e.g., tartrate and citrate buffers, ethanol,
conpl exi ng agents such as WO 2004/ 083155
Otﬁ’é?ﬂdﬁ?{?&@ﬂ:!’sogég%ged %re%ﬂ%s?ﬁ%@’és%?fﬁﬁﬁ@l‘ér\?%gélﬁ aci d

its non-toxic salts nol ecul ar pol yners
n §L2cand &Y, RE g, &, ridy B tHawesthe sarnialmdaming’ b8 40 Srinla 1.
control. Liquid vehicles for injection  solution need
to be sterile and are filled in anpoul es, preferably.
Solid carriers are,. for ex l e, starch, |actose,
Ltol, nethylcellulose, falc, "highly dispersed
ci ds3i  hi gher-nele r fatty acids such .as
é?d, gel ati agar, cal ci um phosphate,
53] rate, ani ant fats, solid
af ol yners! such as” pol yet hyl ene gl ycol,
. etc. esi et 9 | ations suitable for oral
- .-application may. Wncl flavorings or sweeteners. The
dosage may depend(on various factors such as node of
application, specbds, age, or ingbvidual condi tion.
~The di scl osed conpounds nay SUIta I'y be adm ni st ered

oraIIy or intravenously (i. ,in ampunts in the range
T etz ok Y ?%?étﬂ%%d@@p&&;phﬁ%n&%ﬁg Sialie T tmuta 1)
- -with egnu@lessxdblcﬁ‘e dandphaipsimte %p@pﬁr@@‘irdn‘i‘trﬁlc?e&sdes correspondmg

: tions, with tablets having an active
L tOfPﬁ'E'r"]édnnt content in the range of 0.5 - 500ny bel ng R
—- Theaﬁi% 'B'h%tsﬁﬁﬁf?e IWaVb ﬁ&Rratég ’Befo?gtby a method famlhar to the arﬂsan .

B Sa!ts of compounds of general formula [ ate prepared by reactmg the free amd
- wnth alkali or alkaline earth hydroxndes alcoholates or acetates. :

The- enantlomers in the llpld parts of the .compounds of - formula l may be

‘ prepared by separatlon via diastereomeric salts or by enantioselective synthesns of.

: the hpxd residues startmg with optacally active Cs -precursors of formu!a i

The drugs contammg compounds of formu!a 1 ior the treatment of cancer may be
_admmlstered m llqu:d or sohd forms on the oral or parenteral route Common )
'applicatlon forms are poss:ble such as tablets capsules coated tablets syrups ;7-
solutsons of suspensions. o e T ' ‘

' "Preferably, water is used as the mjection med:um contammg additwes sm:h as
' ‘~stablhzers solubmzers and buffers as are common w:th JInjectian soiuttons Such"

, 'add:t:ves are, e. d., tartrate and citrate buffers ethanol complexmg agents suoh as S

X :‘



Simlarly,. the_tablets may have sustained rel ease,
reducing the nunber of applications, e.g., to 1-3 per
day. The active ingredient content of sustained-

w0 slogasnast abl ets may be in the range of 2-1000 Iﬁlﬁb‘ﬁmomw
active ingredient may also be adm nistered b
bol us injection or continuous infusion, mhere anount s
in the range of 5-1000ngy pef day are nornmlly
sufficient: In addition to the conmpounds nentioned. in
the exanples, the follow ng conpounds of formula 1.
and their pharnmacol ogically acceptable salts further
exenpl i fy conpounds. of the:present invention:: |
[ 2- Chl or 0- 9- (2=deoxy-2' -fluoro-A

ethaialﬂdmfmmfmde}ladmfd m}i B -nopHiosrhealts, ighdnb@cular 5polymers
r. WO 2004/ 0831

suc%@%; Eéggg @%&yﬁg\edci)g e?my v:g g K(l cc?r?t%o Liquid vehicles for injection
sollflolPhked @ %e(:ﬁenlé %(PIHYaré filbHuR raﬁ‘iﬂc?tné? rﬁr@fg‘?&(‘;[yr anosyl )a -

denine]-5' - phosphoric

Soligt icarriarsdas der axafripis;| Stzrol'ecgacto% pmappitole shethyRellulose, tale, ‘
of uranosyij ) a

h:glg% &gé%%dgséél S%cﬁtg%y@éhert h1uoci c(:)ul:gr fa[%%; %kr);}dg such as steanc acid,’

(@] e: 530 spﬁaqiéec e
geldtie] ddarags (?a%@%'w > -t uo?ig@%k%ja‘?%{e%‘% méﬁ’é’%"" snd plant :

. (2
. fatsdéoilsﬂé}zgngolecular polymers such as polyethylene glycol, etc If desired,

' "forn‘ﬁﬂ?ﬁaﬁ’rlf%%ﬁ&ﬁe‘i‘or(&awgpq% i0h rncl%P nciude ﬁa\)/olr%)ég)dprr P teners.

5 The[dbﬁyejm'?y%e(p%ndﬁﬁﬁw%hobs- ifddbtﬂ’e%lﬂcﬁ é@hﬁi@'erﬁféﬁ;ﬂﬁ@ﬁbih )Sbecies,

. -5 osphoric = -

ageqef lﬂ'd(‘ﬂdﬂﬂd@@?#t%@rcgpt 0- 2- undecyi oxy) propyl ester 6. -
The dilgclgged){:&ngo&gds ‘i’ﬁé&?%.%b]ﬁ b& YbRidiSiesd QJ%{IIE}%]c uranosyl)a

deni ne

mtraerenduél& (ier()J int Hmomlatﬁ e ﬂwelcrdﬂgeldfxw F!r-opbd(:ln@?t ﬁfefezrabl in the
-f1 uor - (3- D ar abi ur anosyl

randg‘d éﬁh(f)é 30:‘%9 bg body weight and per day. In some dosage_
18 5 A T Y AR 4, o o

actlmengrm:]leﬁt coptierstoh dhie mnge of 0.5 — 500mg being admlmstered wnth each
(3- decyinercapto decyloxy)propyl ester. - _ ,

. apphcat!on
Simllar!y, the tab!ets may have sustamed release reduomg the number of

apphcatsons eg. to 1-3 per day The actlve lngredlent content of sustamed- '
_ release tablets may be in the range of 2-1000mg The actlve mgredlent may also
“be adm:nlstered by Lv. bolus mjectton or contenuous mfus:on where amounts in -

‘ the’ range of 5 1000mg per day are normally sufﬁc:ent

: .In addmon to the compounds menhoned m the examples the follovwng
: compounds of formula | .and their phannaco!ogucauy acceptable salts further

: 'exemptlfy compounds of the present mventzon

I2-Ch!oro—9—(2'—deoxy—2'—ﬂuoro-B—D—afabmofuranosyi)aden|ne]—5’ o
phosphonc acnd—(3—dodecylmercap{o-z-eecyloxy}propyl ester o .



9.
. [.2-Chl or0-9-(2' - deoxy-2' -fl uoro-[ 3- D ar abi nof uranosyl)
adeni ne]-5' - phosphorlc

aci 3-undecyl sul f nyl - 2-decy) oxy) propyl ester 10. :
W?Z"%ﬁ‘g’%‘% 9- (2' - deoxy- 2' - f | uor o- p- Dar abt nofur&’ﬁ@é‘%ﬂ@‘&@“zsm

eni ne] -5' - phosphoric
aci d- (3-undecyl sul fonyl - 2- decyl oxy) propyl ester 11.
[ 2- Chl oro- 9l(2 deoxy-2' - f | uor o- ( 3- Dar abi nof ur anosyl ) a
deni ne]-5" - phosphoric - 12 .
aci d- ( 3- undecylsulflnyl 2-undecyl oxy) propyl ester 12
[ 2- Chl oro-9-(2' -deoxy-2' - fl uor o- ( 3- Dar abi nof ur anosyl ) a
deni ne] -5' - phosphori-c aci d- (3- undecylsulfonyl 2-Li
e ter
- I BraNiTp S rels gy 2 THPIes R R inguRNASY DRdeing s

‘ denlne JHROSE cvisulfinvl-
~acid- ( h(?S(I%Ihecyl nerSngt@) gezyﬁ%ldggl 2’8()?)93,%,5&;”0%[&%9 14.

[2- Chl [®n6hﬁar(>-23 -(Deleoyy-2'-itbimp d)drabmainaviosyhadaminsib)
“adeni ne

o Rhetnacds dagearsuirng2otsepedpomiesiers.
L& ' ne] @feh%ré?e ﬁ%%é)éy%—ﬁ&bhboﬁ Dd=BRIAGRILYHARSTHE).54 -

. acid- (lﬁhcbspdmw(amdi{&uy\tleﬂyldmmpimya-ﬂeoﬂsbxymd’)wl a8fer

-. | 2004/ 083155 PCT/ EP2004/002810 13 Further, ‘the present

- iBventlPdalioneshigagleesy-gly U%r@afﬁ&@abmfwr@np@yl@c&ﬁm@e]~5-_ »
 puri SRR RO eloqriG. P RS byt bR

&t hoqp.Chiousie- (M&B@U«Qdﬁu&@\f@-wrébzr@h@r@hb@ﬂ?}ademne]-& '
pharmaceuti cal properties and in addition are useful

as i nikfhonsdosicesid-63-treyvimesprptat-dadeeyiguyleromdegteng
PSR eTPOURR SR SRR B lerinet -
- arabi w{dspmﬁ@wd-(ﬁaédwm@ecaﬁw-zf dé§écﬁéﬁ9pl’&)§/l ESter
. prepare 2,6-dichl:oro-9 D-(3 0- di benzo
8  [2- Chloro-g-(?_’-deoxy—z’-ﬂuoro—[S Darablnofuranosyi{adenme] 5-
phosphonc ac;ld (3-decy!mercapto-z—decyloxy)propyl ester |
9. [2- Chloro-Q (2’ deoxy-Z’-ﬂuoro-B D-arabinofuranosy!)adenme] 5. |
o phosphoric aC!d (3—undecylsulﬁnyl—2~decyloxy)propyl ester . |
10. 'A '[2—Chioro-9 (2 —deoxy—Z’—ﬂuoro—ﬁ Darabmofuranosyl)adenme]—ﬁ’
R  " phosphor:c acld-(S-undecylsulfonyl—2—decyloxy)propy! ester .
R i1, [2-Chioro-942° -deoxy—Z’—ﬂuoro—B Darabmofuranosyl)ademne]—S’ ,
| o -.phosphorlc amd~(3eundecyisuiﬁny!-z-undecyloxy)propyl ester
12. | [2-Chloro-9-(2° —deoxy-z’—ﬂuoro-[s Darabmofuranosyl)ademne]—S’ : ‘
. . ‘ phosphonc amd—(S—undecylsulfonyl-z undecy!oxy)propyl ester
- 13; -[2-Chloro—9—(2 -deoxy- fluoro-- Darabmofuranosyl)ademne] 5'
' _' phosphonc acad—(3-tndecylmercapto-2—undecyioxy)propyl ester B
14. '[2-Chloro—9 (2’—deoxy—2’—ﬂuoro-[3 D-arab:noﬁ.lranosyl)adenme] 5-7 .
A _phosphoric acid- (3-tndecylmercapto—z-decyioxy)propyi ester -
15 . '{2-Chloro-9—(2 -deoxy—2’-ﬂuoro—]3 Darabmofuranosyl)adenme]-5- -
| -pho_sphonc ac:d-(&t,ndecylsulﬁ_nyl— _ ~decyloxy)propyt ester .



deoxy-2' - fl uor o- p- Dar abi nof uranosyJ) - 9H puri ne
-according to the following schene: ¢l BZO a er + BzO
. , ~JF OBz HOeut OBz A 1000 m - flask was charged with
il oropurine (12.65 g, 66.9 nmol ), calgi
\voﬁ§§g@gg@(2 43 g, 57.7 mmol). and acetonitril & éﬁ&%@&mmﬂno
m.) and stirring was started.. A solution of
pot assi um tert-butoxi de (60.6 nL 60.6 nmol, 1.0 Min
- Pert- butanol) was added over 5 mnto give a viscous
but stirrabl e suspension. %olution
of . 3, 5- O di benzoyl - 2- deoxy- 2 fl uoro-a-D arabin,
~of uranosyl bromde (26.88 g, 03.5 mmmol) in
. 1,2-dichloroethane (200 rnL) was added over 45 mn at :
Fudh®i, etile  HRBAT Avéstion™ difonfsiisdsOthgaang | SCinel RSregoing
m xture was stirred at ambi ent tenperature
exa{gplified W@ﬂﬁuﬂdﬁr\eh%m the substijuent atige Oemne@ -position is C-Cq-

ol A4 038) S oS S oo

- propesfex ahdon addiiby are ugefil e gitermaddialedin the preparation of sald. '
_ Et.h Iace te (100 nm) was WO 20041083155 - _
fon G’Gﬁ Wigd mppouTWisadded, . t he pH was -checked, and
" was found to be 8. Acetic aC|'d (0.5 mM-) was added,
- .the pH was rechecked, and was found to be 4. The '
cloudy-sol.ution was - filtEX&MPhEogh What man 541
filter paper. The flask and filter were washed w th
- PreparafiqRetate (90 ni). RochipseiG-mathpy-H{2'-deoxy-2"-fluoro--D-

b S R rved. The organic |ayer was
'.ar,a ﬂ%edéymbtbﬂn 9/}?3, (100 niL) ‘then brine (100 nL). The
orgam c. layer 'was dried (MySO4) and reduced by rotary
vacuum punp to e a wite

aj,tlonthen hI%{] v
foa P was & peRPFEt &$‘§FCW§~%meG39d5b9~dlbeﬂzf>yl 2"

- Ad'eo%g@'ﬁﬂ ré- :@e@gféb‘?%{ﬁg%ﬁ&ﬁ gl—y ﬁ@nﬂg ?Eggrqpﬁg’ % f{\egﬁoﬂgw@ﬁtscheme N

el uti on of hexanes/ et hyl acet ate was. used and the _

- BzO

fractl ons . | o | c
- KOBY,CaH , </N l
. » BrQ N
MeCN, DCE, o ,
HOBu! X S

OBz

A 1000 mL ﬂask was charged wuth 26~dlchloropurme (12 65 g, 669 mmo!)
| ca!clum hydnde (2 43 g, 57. 7 mmol) and acetomtnle (150 mL) and stnmng was’ -
' started A so!utaon of potassrum tert—butoxtde (60 6 mL 60: 6 mmo! 1 0 M in tert-

‘butanol) wae added over 5 mm to gwe a wscous but stlrrable suspens:on A

so!utlon of 3 5~O-d1benzoy[-2~deoxy—2-ﬂuoro~a—D~arabm0furanosy! bromide (26 88
- g, 63 5 mmol) in 1, 2 dlch!oroethane (200 mL) was added over 45 mm at amblent
' 'temperature Aﬁer addttlon was complete the mlxture was stu'red at ambient

o temperature for 16 hours The mlxture was f" ltered through Cehte and the flask -

‘and solids were washed w:th acetomtnle (1 00 mL).. The volatues were removed by

": rotary evaporatzon to. gnfe a yel!ow gum (381 g) Ethyiacetate (100 mL) was g



cont ai ni ng the purest product were reduced by rotary
evaporation, slurried twice in nethanol, filtered and
washed with nmethanol to give a white solid (13.4 g,
9%AUC) . Less pure fractions were conbined, reduced
“Kﬁé'ﬁ Behry evaporation. and repurified by Cmqgﬁgmmmumnsm
chromat ography to give a white solid (3.85 g,
94. 7%AUC) . Total recovery was 17.3 g (56% . A portion
was reslurried in nethanol for characterization
(97.9%AUC). np = 157-159 C. 14 NMR (DMSO- d6) 8 8.84
(d, 1H, J = 2.82 Hz, H8), 8.14-8.00 (m 4H Bz),
7,76-7.50 (m 6H, Bz), 6.81 (dd, 1H J = 18.2, 3.9
- Hz, HI), 5.95 (m 2H, H3.), 5.91 (dm 1H, J = 75.4 Hz,

B o g s P b 3700 gt 05 ) vas

adddd tl"(eCﬁbi wa'é relzbeck‘eﬂ;’: af@d \ﬁt%feundlgﬁba % %Z%e&:loﬂ:ﬂ? sdlution was
c9, =.1 Hz

fi lter@d tjnr%lpgh\l\ileatp@n 5&@ fgter pggagr (i' e jifasty ang §i Itepz )Nerggva;shed with

o R G gl o el PR o

- laybd%igs Washed with L\MateHzmwmu)) thevmiaririe 1@0 nnLY. 0. TheAtfganic iayer

wed et AasOR S 30t P TSRS B2 kbR ipdn il MR pump to

N give! eMeRial féﬁﬁi 3(3450 @' CUTF?é eéi'uﬁ@r mé@ﬁéﬂlz\% Fﬂ\'ﬂ'%d Ey column

54.25; H, 10:54." Fou

- chn@matsgrapmy (sﬂ[ca ge[ 60 23@8@1@ mEg,hs 149cm|\t;hame1e5214 ihnm height, _

2235 gﬁ[ﬁgr Ag Bﬂ@pﬁ g@ (g‘r %@‘? W%eﬂzylacetgge gvzissused and the fractions

'cosﬁaiﬁ’ O bUFc DRV ciUdrBUEH DG RB ] 96 8vhSoldien, sluried twice in
'g%)\n ngbsche(r%gy WO 2004/ 083 1% gF 20041002810

 trefiSang!, Gige e washed pAib me&@olmwc/bwh@mhﬁ (134 g,

- 92. G%AUB)F Le:ss pure fractions were combined,. reduced by rotary evaporatlon_ _

~and Tepurifi ed by cc!umn chromatography fo glve a white sclld (3 85 g,

94 T%AUC) Total recovery was 173 g (56%). A pcr’aon was reslumed in

methanol for charactenzatlon {97.9%AUC). mp = 157-159 °C. 1H NMR (DMSO—
 de) 5 8.84 (d, H, J = 282 Hz, Ha), 814—800 (m; 4H, B2), 7.76-7.50 (m, 6H, Ba),
6.81 (dd, 1H, J = 18.2, 3.9 Hz, Hy), 595 (m, 2H, Hg), 5.91 (dm, 1H, J = 75.4 Hz,
 "Hg), 4.84-4.79 (m, 3H, He and Hs). C NMR (DMSO-ds) 165.4, 164.8, 152.7,
1516, 150.3, 146.7 (d, Jior) = 4 Hz), 133.9, 133.4, 130.3, 129.6, 1292, 1287,

-128.6, 128.5, 92.9 (d, Jor) = 192 Hz), 82.8 (d, Jen = 16 Hz), 78.9, 762 (d, Jom =

28 Hz), 63.7 ppm. ’91: NMR (DMSO ds) ~197.6 (dt, J = 50, 19 Hz) ppm. IR (KBr)
| 3431, 3139, 3063, 2966, 1726, 1596, 1272, 1091 714 om™. UV (HgO!MeCN)

- ima;q 214 nm (0.94AU), Amax; 231 nm (o 90AU), Amaxs 273 nm (0.37AU). ‘Mass
‘spec. (electrcspray, posdwe) m[e [M + H] =531 Elemental anaiysss calculated for

} .. Cz4H17C|2FN405 C, 54 25; H 322 Cl, 13 35 F 358 N 1054 Found C
: '5419H311 Cl, 1320 F349N1052 g ,

: The second step was to prepare 2—ch|oro—6—methoxy—9 (2'—de0xy«2‘-ﬂucro 13-

| D—arab:nofuranosyl)—QH—punne accordmg tc the foilowmg scheme 7



013z A 500,nL flask was charged with protected
2,6-dichloro-9-a-D- (3", 5 -0dibenzoyl -
2' -deoxy-2' -fl uoro- G3- D- ar abi nof ur anosyl ) - 94 puri ne
; - 25.1 mol ) and - net hanol (300 nl). The
“(\s/va}@@%‘luet ed to 9.5 with a solution of NaOH (ECF‘@€2094’002310
1.0 Nin H20). The suspension was stirred at anbient
tenperature for 16.5 hours. The pH was checked and
was found fo be 5.5. More NaOH solution (11.3 m -)
was. added (pH = 11) and thel%hixture was stirred at
anbi ent tenperature for 1.5 hours. The pH was checked
and found to be 6. TLC (10% Et OH 90% CH2C12, UV254)
showed 3 spots at Rf 0.28, 0.72 and 0.88. Mre NaCH
solution (13.3ynm) was added (pH = 11). After OCH,
st|rr|ngfor 5 mn at anbient tenperature,. the :

reaction ¢ becane a clear colorless sol

and afte</st||rr|ng for an addltlonal 2.5 hour

pzdeaction ﬁ% ete bp TLC. yAcetic aciK
) .\Q@s . dded to. neut@SH: Y&0%the base =. 5|

por ati on ytetded—abrph®sic r
; al cohol. (100 nm.) was added. to. Qi
. .suspgensi on. Water was renoved via azeotrgpic rotary
evapefation. Thi's process was repeated twPte nore
wi th isopropyl al cohol (100 n), Rotary evapor ati on:
.was st opped Wit h approxi-mately 50 nlL remaining in the
A 500ask fnt whs chageenwitio protestdd 2 Beu!reﬂloan@-atm(ﬁf Ea@ldlbenzoyl—
and filtercake were washed with the fjltrate,

"2'—dwrwypreiﬁcl&r%ablmﬁlramgyi)-ﬁﬁaﬂlgmq o 1Red33 agi e%l5 (15anrool) and

el e pRE i e o et 2 .

109N apeLe).] dheadpehgivnvass stitred mmﬁ{émcmnpératd”re for 16 5 hours.
resi due was 6. 79{? (70, 9%)AUC Both the solid and

' The o4 wae megm n toUp o -y Mot NROH Softtion' (113 mL)

.' 'Wag{%{]anol % a‘r@ Héaff)fwgﬁ] @}&)—32&@@%0% a@’?ﬁ&ﬁ teprferature for 1.5

houret eTheﬁlpH e cWécR@ﬁ%r&BﬁiBﬁi RﬂﬁéEﬁ’ZG@.ﬂ Q@Q%lHtOEIQOI% CHClp,
UV254) showed 3 spots at Ry 0. 28, 0.72 and 0.88. More NaOH solution (13.3 mL) |

o . was added (pH = 11). After stirring for 5 min at ambient temperature, the reaction

mixture became a clear coloriess solution and after stirring for an additional 2.5
- hours the reaction -Was” judged complete bﬁ TLC.. Acetic acid (0.8 mL) was added .
to neutrahze the base (pH = .9). Rotary evaporatton yrelded a b!phasm resndue
3 “lsopropyl alcohol (100 mL) was. added to give | a white suspens:on Water was
N removed via azeotropic rotary evaporatlon This process was repeated t\mce more :
- wrth zsopropyl aicohol (100 mL) Rotary evaporataon was. stopped W|th K
. fappro:omately 50 mL remam:ng in the ﬂask and the suspens:on was ﬁltered and
-the ﬂask and fi ltercake were washed with the fi !trate then :sopropyl aicoho! (1 0
_ _mL) The solld was dned (50 °C, 27 torr 16 5 h) Wetght of the sohd was 5. 58 g
. (92 4%AUC) The ﬁltrate was reduced by rotary evaporation and high- vaouum -
' '.:'pump Welght of the res:due was 6. 79 g (70.9%AUC).. Both the ‘solid and the '.

" . residue were pur{f ied separately by column chromatography (smca gel 60, 230—400 h
mesh, 10% ethanol 90% dfcholoromethane) We!ght of the puraﬁed matenal from S



the crude solid was 4.62 g (95.5%AUC). Wi ght of the
purified material formthe residue was 1.69 g
(98. 19%AUC) . Tot al recovery was 6.31 g (79%. np . .
197-201 _C. 'H NMR (DMBSQ-d6) 5 8.59 (d, 1H, J =
WOP0IARISS 6 47 (dd, 1H, J = 12.8, 4.9 Hz, H1)PC’8E’£’)2£°""°28‘°
(d, I H J =5.4 Hz, 3 -0OH), 5.31 (dt, I'H J 52.5,
4.5 Hz, H7), 5.15 (t; 1H, J =5.7 Hz, 5 -OH), 4.47,
ddd, 1H, J'= 19.1, 9.9; 5.3 Hz, H3), 4.13 (s, 1H,
MeO., 3.9.0 (dd,- 1H, J = 9.76 4.7 ' Hz, H4), 3.75-3.64
(m 2H H5.). 13C NWR (DI\/BOdS) 160.9;, 152.6, 151.8,
143.0, 119.7, 95.3 (d, J(cF) 193 Hz), 83.6 (d,
J(cF) =7 Hz), 81.8 (d, J(cF) =.17 Hz), 72.3 (d,

the £1|9@3 §ob_qj§é$}_%é2 958952 §d%{é) %'8&? 5t }Wﬁ%@&%@%ai form the

‘ B320g (¥ r]: 46197-201
_res@éé@%ag?‘}@ %(9@4%AU§P9T0€|347€3%96\:H§§§912?0 g (7838). 1 1

R nhwmammcoede@msa (VedH., dpet. Q('élze'db)ﬁ@'ﬁ?‘@d ) =128, 4.9 A
 Hziiems me}%&alﬁkﬁ%foﬁﬂ 3408, 14f Y Sholgla s bz He), 515 ¢
'!H|5:J gg\'qﬁl@W)SEPwddd | 19 JT9; 194, 8.965.3CHz, HE)12:13 (s, 1H,

Pr epar ation of

 MeD; GEmIdd 2 ) dedy-£7- Heudd. Bl D3hln oAt disdsyl T NMR

” <D@§53<'1633 %%ez%%&p% o142 8o PR A PR T 836 @

f Ly ?tH%t an. 8 &repﬂze}t 7213 @ Jop = 23 Hz), 60.2, 55.1 ppm. “F
2 chl uor o- p- D- ar abi n?f ur an

| Nm(msp-%}ﬁm B@1de S i Ao a3 B3 pane. TR (ki) 3438, 3235, 3113,

2ol ok BRI, SO A o s vt ontecn)

08 m 257 Giy) 6@‘\0&-13 M) spe&(elyctmspray,
hm%ﬁ‘%?"ng\ (T m 5553 % O TEOIS I ‘I |de ----- o’
posﬁtlve) mfe [M + H] = 319 Anal alcd for C11H120 FN4O4: C, 41 A67H, 3. 80

- C 11.12;, F, 596 N 1758 Found: C, 41.70; H, 3.36; CI 11.12; F, 575 N,

o A7sa

EXAMPLE 2

| Preparatxon of [2-Chloro-9 (2’-deoxy-2’-fluoro-B-D-arablnofuranosyi)ademne] o

- B’-phosphonc acnd-(3 dodecylmercapto-2 -decyloxy)propyl ester ’
o The f rst step ss the preparatmn of [2-chloro—9 (2'—fluoro—{3 D—arablnofuranosyl)~6—

methoxy-QH-punne]—S‘-phosphonc acad—(3~dodecylmercaptouZ—decyloxy)propyl

‘ f: ester as foilows



CHs_a@lgL;}p.g O m of water, the mixture was stirred for ocH,
CHa 0. % hour at room tenpeg-agksesFfreed from \
: sol vent wvacuym,. and stri pmegabo USj ng 20 n{ | /kt

f

OHNI OCH OHF HONNMN 3.12 g of phosphoric

aci d- (3-dodecyl mer capt o- 2-decyl oxy) propyl ester was
treated twice with 60 m of anhydrous pyridine and
W ntrated by evaporation. The residue was
togg/g?:’\}%d in 60 M of anhydrous pyridine at Prcdéﬁﬁmﬂ*fﬂﬁlslﬂ
tenperature, treated wth 3,80 g of
2,4,6-triisopropyl benzenesul fonyt chloride (trisyl
choride) under nitrogen and stirred at 20C for 2
hours. Then 2,00g of 2-chl ofdd-9-(2'-deoxy-2'-
fluoro-(3-D arabi nof uranosyl ) - 6- net hoxy- 9H puri ne was
added at once, and the -<charge was stirred under -
nitrogen for 16 hours. Hydrolysis was perforned by.

of = tol ueneJH The re.eﬂau:eewas stirred in _{. W
t-butyl net hyl et het—{166—nt)y>at 40C for O0.5. . r
cool i ng tovepom tenperature, the pyridini um sul e

sal t tered off. The filtrate was vvashedéhvvl ce
W|th a4 hydrochl oric acid and evaporated to i

ynessN lemau ning syrupy 7.38 g material is used -
ext step wi t hout further purl fication. A -
: of the above raw material purified by _

colc;mn chr omat ogr aphy on  Li chrospher 60 RPSel ect B.

3 1YL Ok RPN POMA D ASSH N SordBi (Gt Was treated

-tw;cevmr aheghl FFdariieirdRs pyHeinenasd obetoentrateeﬂ bkleé\memam The

tert.-butyl nethylether and 10.
resﬁ;aer\eem Hissplyeddn §0 nrhaf anhyskipus p&veﬂemgoevdempafeere treated

witf 385815 863 8 RGNy g Pl B woer

. nitrégeEnd stivech@di20POrorD lsewtisuThemt 21.300:1 af él-ch'[d:m) 9- (2’—deoxy-2 -

sol vent was stripped off and the.residue WO

._ ;"ﬂuom}@@%gm,gfmw@h@mﬁ@gm& pqgne was. added at once, and the |
| charge was sttrred under nitrogen for 16 hours. Hydro!ysrs was performed by
-addmg 10 -mi of water the mixture was stirred for another 0 5 hour at. room 7,
A .temperature freed from solvent under vacuum and stripped twuce using 20 ml of
“tolene. The resudue was stlrred in t~butyimethylether (160 mt) at 40°C for 0. 5 h

Aﬁer coohng to room temperature the pyridlnlum sulfonate salt was filtered off -

~The filtrate was washed twice with 40 ml 2N hydrochlonc acid and evaporated to
- dryness “The remammg syrupy 7. 38 g rnaterlal IS used |n the next step without

- ‘further punf ication.

A sample of the above raw matenal was purlﬁed by column ehromatography on
_ -' Llchroe:pher 60 RPSeiect B with methanoilaqueous 40mM sodium aoetate 20:10
'_ . .as the eluent. The product contammg fractlons were evaporated and the resndue o
. was. distributed between 50 ml of tert -butylmethylether and 10 ml of 2N L
_ .hydroch!onc acid. The organic fayer was evaporated and the restdue dlssolved in '

| "‘_a_ mixture of 5 ml of toluene and of 5 mi of methanol. The pH was Aad;u'ste‘d to pH7 '_ '
by addition of sodium methanolate._"fhe,soiveht was stripped off and the residue-



was dried in vacuum The sodium salt of
[2-chloro-9-(2'-fluoro-(3-D
ar abi nof ur anosyl ) - 6- net hoxy- 9H puri ne] -5' - phosphori c
. aci d- &(?3 dodecyl nercapt o- 2- decyl oxy) propyl ester was _
WQUWEHIFEE as an anorphous solid that nelts as BGI/EB002810
wWth a specific rotation of [a]H 43"'= + 31.9 (¢ =1.0
in methanol). 20 'H NWMR (300 MHz, DM5O-d6): 8.5 (s, 1
- H H8), 6.6,- (s (br); 1 H 3-0H), 6.4 (dd, 1 H,.
H1.), 5.3 (dt, 1H H2), 4.4,1§dt, 1 H HA 4.1 (s, 3H,
OCH3), 3.9-4.0, (m 3H H4, POCH2), 3.6, (m. 1H, ‘
~-Hba), 3.6 (m 1H, H5-b), 3.3-3.4 (m 3H >CHOCH2-), -
2526 (m 4H, CH2SCH2), 1115(m 36H, -(CH2)y-,

) v;lag qinggg mH gacuﬁf& 6|:‘qu? gfﬁ'ﬁg E ae(?’clzof| I_é-c%r? g,gif'Fﬂu_oroﬁ D- : |
" ar %&% %Osﬁg%ﬁéeﬁ‘ﬁﬁz 61&19511?( Bhas&d\'bé?aéﬂ%&@mdédgﬁnercapto-} |

de(:;@eﬁ))propylﬁesﬁar wWas Eeecei@ad as e(rcamoyphcags solid that' melts as 65-75°C
81.6, (C1'), 78 7, (O CHe 69. 1, ‘

w;ttn@mp@mmaaqu obrE; @1)9 (CB?,W in (feeﬂieﬂpbo) ZOCHz) |
'55.0, (6-CH3), 32.1, 32 3, CH2SCH2-), 20.0-3

1H(NMRI-Q3D9-MHZ( DM5O-de): 8.3 (S, ﬂgl,zbda)cﬁ:ﬁ) (8PN, @1@&), 8.4 (dd, 1H,

s BISGE (TR IV R, S0 6% o e,

‘Pd(',‘ g%ﬁ%n?pﬂ@ H 'fA@@Em ‘I'HZPEbY%C’a—[SM (e gH, SKDHOCH,-), 2.5-2.6

was subjecting th

- '(m[ 4H<; lll-QB@H)z)( 21-1. EL(m a6t -@Hz)e-' {(CHy)7-), 0.8 (m, 6H, CHy-CHa); J,,

) . 3 NMR (1215 MHz DMSO-dg): -0.46 ppm '
. 19F NMR (282 MHZ DMSO—ds) -198.7 ppm.

ar ahi nof ur anosyl ) - 6- oxyr 9Hp hosp
nzarrdlg asdoRecg e ST oS, Jdéifyrg%fﬁ%py’p ‘Héstke}‘g {33*2 Js-HF“.
.719%}%? ysis to provide

[ Ior09(2 deoxy2-f|uoro(3- -
d d@g\m%f&m&ﬁd% ”’?‘}% 15%1681?‘07(@-2 C-4, c -B), 1429 (c 8),
. . aci odecyl .nmer - decyl oxy).pr
| 11am4m@nmgp¥mzam£a/ o ne 1 W, i, B, e,
.. 69.1, (CHZ-CHZO-CH<) 64.8, (C -5, 63.4, (5’—0-9(0)20(3 Ho), 550 (6-CH3} 321
. 32 3, (CH;;SCH;_-) 20.0-31.2 (-(CHo)e-, ~(CH2)7-) 13 9, (2>< CHa) & '

R € \Y) (methanol) 7\.max1 205 3 nm, ?\maxz 255 9 nm, mass spec (FAB“) m/z 795 [M

o .:Na]

Thé second step Was subjectmg ihe crude -{Z—EhIOrc;—'Q'(2‘-ﬂud}6:B-D—.
o '_afablnofuranosyl) 6—methoxy—9H-punne]—5'-phosphorlc amd-(S—dodecyimercapto—Z— -
_ _" __decyloxy)propyl ester to amlnolySIs fo prowde [2 Chloro 9—(2’~deoxy~2 -ﬂuoro-B— ‘
__Darabmofuranosyl)ademne]—ﬁ’-phosphonc amd (3 dodecyimercapto-z-'

: ‘..=deoyloxy)PFOPy| ester o



OCH3 NH, \7NJ /I~ CH--(CHy-OOCH (CHwvy-0 O-9 NI
NH3 ON OH VH The am nolysis step was carried out in a
stainless steel .reactor at 80C. The above nenti oned

' material (7,38 g) was dissolved in 30 m_7M
‘ Wogéw(ﬂg'gflh Anol (saturated at -5C). No PCT/EP2004/002810
[2-chloro-9-(2'-fluoro-[3-D arabi nof uranosyl ) - 6-
nmet hoxy- 9H purine] - 5' - phosphori c
aci d- ( 3-dodecyl ner capt o- 2- decyloxy)propyl“ ester
nmet hoxyderivat e react ant colfd be detected after 20 h
heati ng. The product was purified by colum
chromat-ogr aphy on Lichrospher 60 RPSel ect B with
nmet hanol / agueous 40nM sodi um acetate 85: 15 as the

~eluent. The product g@ntaining fractions are NH,

- ted. The r e i s di stFisbiftigd- vveen 100 Ny

-?;ﬁi%tyl rreg;ﬁ Ie her and BY:TitofC zji;
- hydr oc aci d

rgami,c. | ayer is _é’gé’
the resi due m‘sol ved ia—a—mxture of 30 _-
met hanol and H is adjusted to pH 7 by addi
of sodium metBanol at e (30 % in nethanol). The.

'solvent is stripped of and the residual sodium salt i's
dried in vacuum The product (2.90 g). is, achi vgd in

Thmmm siep wae parr@dm ina sknless St repeler at 8

el SRR srete el 1,90 s fssgied i S0 i T ek i

| e s gethRr Mogd-chl ViR®re -B-arabmofuranosyl) -6-
' ethéa'j}%}a(spdgyidé%? & tuﬁg p0|qnt - here (FAB-)

. methowa pumme]{} pflgepbﬂm handicjd- %rdsad%émr@ﬁﬁtoﬂmmxy)pmpy! '

estqq,_@?thcg(yger rgp}tan? CT'{‘ES%Q aggi) fg%ag&' gg F{ﬁeéﬁﬁq_l Ij'e"broduct

.:  wa- rﬁ%nﬁ% bi{ d’dllur'ﬁ?\ bhroﬂna&ogs(dybh?l bn I-Llchms,phlelﬁ 60 F&DSelécOB with

. -methlanoi!@du;eot@ yﬁwrﬂ §ﬁ§ilhm_| ac;e@gijgcﬁghgs %% Zelyle(np nlﬂxg,_product- '
- con%:%m%:@cuons]aré ébaﬂomatégHThé %Qbée is G@Tﬁ%utbd &t&eémmo ml of

fert. —butylmethylether and- 50 ml of 2N hydrochlonc aCId The organic layer is
) evaporated, the residue is dfssolved in a mixture of 30 m! of methanol and the pH
s adjusted to pH 7 by addition of- sodlum methanolate (30 % in methanoi) The
- solvent i is stripped of and the residual sodzum salt is drled in vacuum. The product
-' ‘_(2 90 g).is achteved in 57 % overall yleid based on conversnon from 2—chioro-9-(2 -

_deoxy—2 -ﬂuoro—ﬁ D—arabmofuranosyl) 6-methoxy—9H~purme Punty as determmed- "

by HPLC was 936area-percent Meltmg pemt 130431 °C MS (FAB') mlz 780 -

M- Nat], UV (methanol) amax 263.4 nm.

* "H NMR (300 MHz, DMSO-de): 8.2 (s, 1H, Ha); 77 (s (br) 1H, NHp_) 65 (s (br) _'

T, 3’-OH) 6.2 (dd, 1H, H1) 5.2 (dt, 1H; Hz), 44 (dt, 1H, Hz, Hg), 38-40 m,
_‘-_3H H4,POC_;_) 3.6, (m,, 14, Hsa), 3.6 (m, 1H, Hsy), 33~35(m 3H, >CHOCH )

2.5:2.7 (m, 4H, CH;SC Ha), 1114(m 36H ~(CHy)s -(C,_z)r) 08(m 6H, CHz-

L CH3) Jg'_Hz_H»« J2-H3-H~ Ja_H4 H“’42HZ J«,'-HF-141 HZ J2.HF-54HZ 3.]3--
".‘HF—-'[QOHZ ) . S R } SR -
-130 NMR (75, 0 MHZ DMSO-ds) 156 8 153 3 150. 1 (0-2 C-4 C-G) 1398 (C-S),

'[1173 (C-5), 95.0, (02) 81.8, (0-4') 812 (0-1) 7838, (OCH<) 729, ((;3)_ o



CHH3); 3J1'4H,2'-H "' 3J24-13-H 3J3=H. 4'-H 4.2 Hz,
3J1'-H F = 14.1 Hz, 2J2 HF =54 Hz, 3j3t HF 19.0
Hz. 13C NVR (75,0 MHz, DMBO d6): 156.8, 153.3, 150.1
(2 G4, CG6),139.8, (CG8), 117.3, (CG5), 95.0,

wo @’%‘8?13381 8, (C-4). 81.2, (C-1'), 78.8, (O RFHEP2004/002810
72 9, (G3'), WD 2004/083155 PCT/ EP2004/ 002810 20
69.1, (CH2-CH2O CH<), 64.8, (C5'), 64.4, : :
(5'-0-P(O20CH2), 32.1, 31.3, (- CH2SCH2-); 22.1-29.7
(-(CHz)s-, -(CH2)7-), 13.9, féQx CH3) 31P NMWR (121, 5
MHz,” DMSO-d5): -0:48 ppm'9F NWR (282 Mz, ,
| DMSO-d6): -198.7 ppm. . EXAMPLE 3. Preparation of
j 2-Chl oro-9-(2' -deoxy-2"'-fl uoro-(3-D arabinof uranosyl)

691t n|_ Qgcﬁeféc)‘gg{% Jecei/ oxy5p"r06l;§/?)2eos(t:‘€2) Peom 13 ¢

B -Cstcmzqr Q29l~ 297 (d@leZ (G H3)p)013.9, (2% CHa)

' ar abi nofuranos adenj pe 0, 91 of phosphoric
*IP MR (12 @L\Q@dﬁg ‘tﬁa’&@l‘iﬂoxy) propyl- ester are

- ._WFWaagéz ngcgr)veb 49; oef ppalyor ous pyridi ne and

concehtrate y evaporati on. residue is dissolved
in 20 mM of anhydrous pyridine at roomtenperature,
treated with 1.07 g of
2,4,6-trii sOpropyI bénzene%MWr{T% chl ori de under:
-~ nitrogen .and stirred . at 25C for 0.5 hours. Then 0.5 g
PAe %r kwor o-&F (2 ﬁd@ﬁl@rozé (ﬁ“-@l@bﬁy-Z’-ﬂuoro -$-D- arabmofuranosyt)—'
rp I nof-ur anosyl )adeni ne are ad once, and th

: aoﬁémr@@-&’-s)ctlmlslprhm‘ebtaced a::rdiodegugnemaptog%de‘qylom()propyl ester
. trgm 2ronikg Pt ddont 2 Buisth Breh e St don e o

at roomtenperature,’ freed fromsolvent under vacuum -
and stripped twice using 50 m of toluene. The residue

0.9y paﬁphﬁsemnmW@otandﬂde%ﬂmﬁmarg@aaoﬁ@cthpm%eaterrare treated "
S
toiGofT 20513 HohJuBi GRS HIEP LonefPeSE By Byappraton. The

| res|diRE 1S @BS0RE inCRRIGH Athyclfows E?ﬁdi@hueaﬁ ot aamp@patarb fréated
' between 50 ni .of -tent. -but | met hyl et her and.. - '
_ wrth 1.07 g of 24,6 trusopropylbenzenesuifcnrc chloride under mtrogen and strrred

cat 25°C for "0.5 hours Then - 05 g of 2—-ChIoro-9e(2-’—deoxy-2’—ﬂuoro

arab:nofuranosy!)adenlne are added at once, and the charge is al!owed f0 stand: a

-' under nltrogen for 20 hours. Hydrolysrs is performed by addrng 5 mi of water the .
- mrxture is sttrred for another 0.5 hour-at room temperature freed from solvent |
) under vacuum and stnpped twrce using 50 mi of toluene. The resrdue is punf ed
by column chromatography on chhrospher 60 RPSelect B with methanotlaqueous }
40mM sodrurn acetate 88 12 as the etuent The product contalmng fract:ons are
: evaporated The resrdue is drstrrbuted between 50 m! of tert. -butylmethylether and
10 mi of 2N hydrochionc acid.” The organrc layer is evaporated The resrdue is

' drssotved in.a m:xture ot 5 mi of toluene and of 5 ml of methanol The pH is

i .\ adjusted to pH 7-by addition of sodrum methanolate The solvent is strrpped of and
_ the residue is dried in vacuum - o :
) The yre!d is 0. 82 g (62%) whlte powder



10 mM of 2N hydrochloric acid. The organic |layer is
evaporated. The residue is dissolved in a m xture of

5 mM of toluene and of 5 m of.. nmethanol. The pHis

woasbped3ess to pH 7 by addition of sodi um net han

- The solvent is stripped of and the residue |s}:{‘ld&3 2034/002310
in vacuum The yield is 0.82 g (62% white powder. WO
2004/ 083155 PCT/ EP2004/ 002818 21 The phosphoric
aci d-'( 3- dodecyl ner capt o- 2- de%l oxy) propyl ester is
prepared as described in WD 92103462. EXAMPLE 4 -

Pr.epar ati on of ‘
[ 2-chtoro-9- (2' -deoxy-2' -fluoro-(i-D arabi nofuranosyl)

adeni ne] 5'-di phosphoric acid,

- The phrsdwyicacid«3 Mbﬂ@ﬂ@i@ﬂ—ﬁr@e@wom;nrepyrﬂeeten s sprepared as
ation of
deszcrgfﬁdo'rrb‘}\g?ﬁg{ ‘55??-9 (2' -deoxy-2' -fluoro-5'-0-- '

phosphat e- ( 3- D- ar abi nof ur anosyl ) - 9H- puri ne. from

20h|oro6rrethoxy9(2 --deoxy- :
' -fluoro-(3- Darabmofut@@ﬂsﬂiI puri ne:

OCH3 OCH3
%W?b@?&%&i -c% ’&éé’f -ﬂ%‘g—é b-grlab'_poﬁﬁ'anosyl)adenme]-
5 iré*%’r%r?er?sﬁ%@}?% eekrmafERR o uiRiepy ey

2.3 m- / mmol e nucleoside) wunder nitrogen. The .

Tl B o BAEA AL B Prna S ucro 0.
phds?:lﬁa@é-@tgfatabhbﬁrrﬁhéﬁyl}gff—ﬁuﬁﬁe frofsl 2-dhisr9-6- rﬁ%fthe)gl 9q2-deoxy-

/ nmol e nucl eosi-de) and Water. (e.g.,

ﬁmbmﬂﬁeD—ambiMere}zyl)—@Hpennadded with stirring and
. the mxture transferred to a separatory

CocH; o | OCH,
. o N
_ POCI3, PO(OEl; 9 ~ </ [ /l\t
HO. : e HO-+;'-—~0 R N o
O OH |

- A flask s charged with 2—ehtoro-6-methoxy-9~(2 —deoxy—Z’—ﬂuoro—ﬂ D-

arablnofuranosyl)punne and trrethyiphosphate (e g- 23mL/ mmole nucleosmie)
" under mtrogen The resultrng mixture is cooled (e g «25°C) and then POCI3 (e.g9., .
. 3eq)is charged Upon warmrng to ambient- temperature the mrxture is strrred

© {eg. 3h). Ice . g, 1 Agimmole nucleoside) and water (e. g., 8.7 mlimole - -
. nucleosrde) is then added wrth st:mng and the mrxture transferred toa separatory
S f funne! MTBE. (e g., 4 4 mL ! mole nucleosrde) rs added and the phases separated

aﬁer agrtatron The organrc phase is washed twrce wrth water (e g., 8 7 mL!mmole

. .nucleosrde) The combmed aqueous extracts is aﬁrdrﬁed to approxrmate!y pH 2
. __wrth NaOH (eg 50 % aq) and then strr-red with actrvated charcoal (eg 57

. ._glmmole nucleosrde) for a surtable trme {e g- 2h) The mtxture is fi ttered and the
' t' ltrate drscarded The chareoal is strrred with a m{xture of MeOH (eg 44




funnel. MIBE (e.g., 4:4.nL /nole nucl eoside) is added
and the phases separated after agitation. The organic
phase is washed twice with water (e.g., 8.7 rrUmmIe
nucl eosi de). The conbi ned aqueous extracts is
WOL0M%18d to approximately pH 2 with NaOH. (RCYEP2064002810.
% aqg.) and, then stirred with activated charcoal
(e.g., 5.7 . _glmuol e nucleoside) for a suitable tine
-(e.g., 2h). The mxture is filtered and the filtrate.
di scarded. The charcoal is 4 rred with a.nmixture of
MeOH (e.g., 4.4 WD 2004/083155 PCT/ EP2004/ 002810 22
mJnmol e nucl eosi de), anmmoni um hydroxi de (conc.) (e.g.
.44 nmUnmol e nucl eoside) and water (e.g., 3.9 nlmole

ucl eosj for, a_sui d o

i I EIELA00E o NS ERits fcondd ©), 3! mLimmo

nuddekiiEpahd Watart(esy. 23 8 n‘nd:ﬂnhmheduclﬁ'wamleb $ovri aJﬁUdabHiﬁne (e g., 30
conbined filtrates grow des cru

 minjeand fied; Fhejpriegdyre 9 fepeasd o 4 SopRaR) Hpdhg Higptes are
cor{]ﬂ nlédan§§%do)rﬁﬁrﬁ£ﬁo péeerf Eﬁ%l gg@lﬁ{j né%d Fih@sohbveddEs t\ﬁk%r 2-chloroe6—

) and treated with

meﬁﬂim«@&ldoﬂy@ -ﬂuércgﬁh@apbosmmte@sDem')abmlul@ﬂusylr)&ﬂ—punhe

Thisiie dinsplUGAGn Ve (0 s S’ AP BEISE ) Pl with Dowex

o 50\?@6586‘10&319 g4 §/r?ﬂ\gﬁ€*ﬁhﬁlefb%?deﬁ%%haﬁ?c r_e%w'wfth' smring. fo?%eswtabre

four tines)

tlméf(é %ppablmmyi T enixtlire s ﬁﬁesedaemi metstmradoW&thmtdr (eg., 9.
- or O-

m%m@aw@lwﬂe@&ﬂ@ f"ﬁe"ercf ubh® resings PdRded u‘P’ﬁ'ﬂd’%@fﬂ {g:9. four
HimbSPHrd % eccﬂnbm%:@ OQ%até@, %rg) evéﬁ‘tﬁa&%?ctﬁdaﬁéﬁp 3-hloro-6-

e amnolysis o | or o- 6- net hoxy-9-(2'-deoxy-2' -
mefhdigre-(2’ 3&@)@¥Munuj—ﬂramabinpﬂﬁahpﬁl‘ﬂ) EH«!Mer fera, in 30 100%
2-chl oro-9-(2 -deoxy-2"'-fluoro-5'-

Y’e@phosphate (3- D- ar abi nof uranosyl ) adeni ne: OCH3 NH3, N :

YN Q- se%ond N8 p B -dminolySts™ B ﬂ%%ﬁn@tﬂ%@@ (2'—deo>{y—2 -
ﬂuoro—ﬂ ~D- arabmofuranosyl)-QH—purme to afford 2- chloro~9 (2’-deoxy~2’-ﬂuoro—5’ '

S O-phosphate«»B—D-arablnofuranosyi)ademne

- OCH; T : : NH,
A

N . ' . N
AC NHg EtOH - -} - < 5 /)\c |
N e Ho—P0 N

) 2—Chioro—6—methoxy—9 (2‘~deoxy—2‘-ﬂuoro-ﬁ -D- arabmofuranosyl)punne is d|ssolved’

in anhydmus ethanol in a pressure vesse! and cooled under nstrogen (e G- 5°C)..

- - .Ammoma 13 mtroduced lnto the soiut:on untll a saturated solutton is achieved The

7' ‘.system is then heated (e g., to 80°C) fora smtable time (e.g., >20h) The progress
) ,-__of the reactlon :s momtored by samplmg and HPLC anaIySis Upon complet;on the



* phospheta- -pid-agalficofutanneyhaderingor o- -

OHOOHJ HIOH
2- Cnl or o- 6- met hoxy- 9- (2" -deoxy- 2" - f| uor o- p- D- ar abi-nof u
ranosyl )purine is dissolved in anhydrous ethanol in a

wohESa g vessel and cool ed ‘under nitrogen (e, % , - .
72> s introduced into the sol ution unti PCA/EP2004002810

saturated solution is achieved. The systemis then
heated (e.g., to 80C) for a suitable tinme (e.qg.,
>20h) . The progress: of the _reaction.is nonitored by
sanpl i ng and HPLC anal ysi s. 2@pon conpl etion, the WO
2004/ 083155 PCT/ EP2004/ 002810 23 sol vent i's
evaporated to afford crude

2-chl oro-9-(2' -deoxy-2'-fluoro-5' -0

 sohRiHSRBatEy a&:@rﬂeab'ﬁof Hfféraosiuliedepidioro- dkedée@dzsmeﬁa-sno-

I's the production of

(o MistickyRnsieeay %En'p%eiévﬁé%@f o816 938 egy-2-fuoro . -

araf)fﬁ% dﬁrbﬂ?%idb%n‘fﬁe -%g #o for phosﬁfl:f” C agi. Qoﬁgeﬂn{egcapto—z

ecy capto- - 1- propylester
dodéogldxp}mepyl(é:‘,terdbpxeetﬁfngftheonmoildate of phosphoric acid mono-(3-

.";dod@ggmaqﬁg gfzgecyp %ofmn%%@?eg_cﬁgjmg:% (d%'&-z fluoro-5"-
' 'O-—pﬁ'dEphat(e%-ﬁrab%&urdﬂo%yl)aderhﬁb ' '

CHS‘““(CHZ’)M"'S ‘
T e \O _ . R : | .
R \ f . 7 - ° . T . >
| OH Py CH—(CHi—S— . S
o . - . ) . N
. S CHy—{EH,)e—0 0 0 7 A _
) . MRy - . S : l S oo ’ L
Ho—er-—o NN f ) :
OH e : ‘ ' . B - . DH

OH.A'A. e | | _ SR
The morpholidate "of phosphoric acid mono(3-dodecylmercapto-2-decyloxy)-1-
propyl ester is prepared by aﬁalegy fo Bioorg Med. Chem., 7, 1 195 1200, (1989),
-,wherem phosphoric acid mono(3—dodecy!mercapto~2~decyloxy) 1—propyl ester and

a '--morphilme are dlssolved ln a mixture of water and ted—butanoi (eg 11 by -

- ‘volume) chylohexylcarbodumide (DCC) in tert-butanol i is added to thls solutnon‘
_ (e g. approxzmate!y 4 molar excess of DCC relattve fo phosphoric ac:d mono(S-

- .dodecyimercapto-2~decylexy)—1 -propyi ester) and reaction is reﬂuxed (e g., 3. 5 hr} _

- 'EVolume is reduced by evaporatlon and mlxture cooled 1o cause prec:pltatlon of the -

- phospho morphohdate

“The phospho morpho!ndate (e d., . 13 mol per mol of adenosme denva’ave) |

- . is prepared as. an -anhydrous pyndme (e Jd., 23 mL / mmole adenoszne denvative)_

-_and 2-chioro-9—(2 ~deoxy-2 —ﬂuoro—S’-O—phosphate—ﬁ D—arabmofuranosyi)ademne. '

s added with stirring, ali under natrogen The mixture: is stlrred (e. g. 40°C for at

e 'I_eas_t 16 h) and then __water (e.g., 45 mk / mmole adeno_sm_e denvatl_\/e)_is added

. ang eti'rring_-contin'ued {eg. fe;"!h').'The eeiv_enf is _evapora’;ed- and the erdduct



INAYNOH HOO-\N~ Nf OH OH F The norpholidate of
phosphori c aci d nono(3-dodecyl nmer capt o- 2- decyl oxy) - 1-
propyl ester is prepared by anal ogy to Bioorg. Med.
wabeanssFs 1195- 1200, (1999),, wherein phosphppirfpaiidozsto
nono( 3- dodecyl ner capt o- 2- decyl oxy) - 1- propyl ester and
nmorphiline are dissolved in .a mxture of water and
~tert-butanal (e.g,, 1:1 by volune)
Di cyl'ohexyl carbodiim de (DCGgin tert- butanol is added
to this solution (e.g., approximately 4 nolar excess
of DCC rel ative to phospheric acid nono(3-
dodecylnercapto 2-decyl oxy) - 1 propyl ester) and
reaction is refluxed (e, g. Vol une is

chmamapb?ddmor%k%ﬂehrﬂuﬁﬂﬂt‘dm 2 sves 16 Chifdle MeOH and'

NHBEpho deRfinor | aibe (5. GTOIG 15" RERHBIEE Jobry-2-uorop-0-

araﬁﬂﬁﬁg%h% I&é’dﬁdrﬂéts —Wiﬁhospﬁon@r epar afidas an:3aduetyiiercapto-2-
pyri di { 5

ne ol e adenosi ne derlvatlve)

de- g cf\{ pgtr)%yl_egt?rzas %gg@ Sglld {?8 in zg 108 [glsd hat e- - D- ar ab
i nof uranosyi ) adénine -is added wi th st| rring, all -~
under .-nitrogen-. The m XEMAKIPEE® irred (e.g., . 40C for
~at.- -least 16 h) and-then water (e.g., 4.5 nL / mmol e
adenosi ne .derivative) is added and Stirri ng.

|nu e.g., for 1 h). The solvent is evaporat ed
Tabjﬁﬂf F'E?b"uct WD 2004/ 083155 PCT/ EP20041002810 24

. 56hr qupt ngﬁﬂhs% qugdeo@ Q‘—ﬂ@on@elB-D el latramgomtréﬁo Gll)ademne] 5=

m xtdre MeOH "and NH40—|(aq}) to aff

- . phogghatit acnﬂ-@—@ddec;&mz;captoﬂ—d@cﬁow)g:opy ester Sodlum salt,
o abi.nof ur deni ne-5' - di phosphoric acid,
A 4%?&96‘6'8 %@ﬁEé[ﬁeil %’ Cdecyl oxy) propyl ester as a whi t e

1 8&%'[:90té§e9 ;+ in. 20-100%yiel d). EXAVPLE 6
0.04 kg Polyvinylprrolidine and ' '

B ) 20 kg magnesium stearate.
o -were mixed in dry ferm, moistened with water and granuiated After drymg thev

matena| was pressed to tablets of 500 mg weight.

: EXAMPLE 6

: _Formulation for mject:on . . ,

--110 0 .g kg [2-Chloro-9- (2‘-deoxy—2 -ﬂuoro—B-D afabmofuranosyl)adenme]—s -
.phosphonc acid- (3dodecy!mercapto-z-decyloxy)pmpyl ester, sodlum salt were

o .dussolved in- 500 ml physiologic sodzum chlonde solutlon filled at:5 ml in ampoules :

--:and sten!tzed The solution may be applled by mtravenous mjectron



Tabl et fornulation 1.50 kg
[ 2- Chl oro-9-(2' -deoxy-2'-fl uoro-(3-D
ar abi nof uranosyl ) adeni ne] -5' - phosphoric
aci d- 53 dodecyi ner capt o- 2- decyloxy)propyl ester sodi um
WOLEHOSII542 kg microcrystal line cellul ose, 1PE8A/EPg004/002810

| actose, 0.04 kg Polyvinylprrolidine and 0.20 kg
magnesi um stearate. were.mxed in dry form nvoistened
with water-and granul ated. After drying the nateria
was pressed to tablets of 5085nmgy wei ght. EXAMPLE 6

- Fornmul ation for injection 10.0 g kg
[ 2- Chl oro-9-(2' -deoxy-2' fluoro-(i-
arabi nof ur anosyl ) adenne] 5'- phosphorlc
acid-(3-dodecy|nercapto-g?ggg By ) propyl ester.
sodiumsalt were. .dissolved In 500 m phyS|oIog|c
sodi umchl oride solution, filled at 5 m |n anpoules
and sterilized, The sol ution may

| .
Antigeenous AGHREY on. .. Afi0 2004[ 8"9 (2’“de°XY'2'-ﬂU0f0-[3-D'
arzf@%ﬁﬁ%r 9 W;@n o]ﬁg’ oré ,(Agt IDt YHa- (§Cddd’ééﬁm%f'capto-2-

. deaybbuy]mfumdresipr )(‘éﬂunlemé’]ddibepj\wa’@r and-2-Chloro-9- (2’-deoxy-2 -

-_decyl oxy) propyl ester:

- | d-(3- dodecy]
ﬂuer T 51 esﬁ*f‘”erfggglﬁedqmaﬁd (20%%&8&@’%( an. @eohyu@n ‘colon
o | d

- caldiiSh AhobRIHORIRIIY At "7 ML

vivo The antitunor activity of the nucleotide
nucl eosi de has .been.

.'..'-'-conj at e and. ts gorrespondin o :
Th%oﬁ‘ﬁﬁ i A ’r‘(gy h&’ﬁa O’F‘éfg |Q%Hﬁg%n@gﬁlldaf'ts F‘I@fﬁeﬁBO”de |
nuﬂBgﬁHe'H%\ané’@n %ﬁﬁ:ared in the human colon carcinoma xenograﬁ HCT—‘IS '

: model in nude mice

"._.Tumor bearmg mlce were randemized . on day 7 aﬁer HCT—15 tumor ceH ,
-inoculation and were distributed {o treatment groups of 9 animals per group.
"Treatment was started on day 8. The animals were treated mtrapentoneally (ip):
-once- da:ly for 5 consecutlve days wnth the nucleotide con;ugate or the nucleoside.

| Dosages included 50 and 25 % of the Maximum Tolerable Doses. (MTD 's). Control .
animais were m;ected w&th the correspondtng solvents (Vehicle 1 or 2). On day 28,

'. ‘_the pnmary ’cumors were explanted and the tumor we:ghts were determmed The '

'_'medtan tumor welghts are shown in Table 1.



Tunor bearing mce were random zed on day 7 after
HCT-15 tunor cell inoculation and were distributed to
treatment groups of 9 animals per group. Treatnment
was -started on day 8. The animals were treated ;
WQ 04/683835 toneal |y (ip) once daily for 5 conSEIUERM@4002810
days with the nucl eotide conjugate or the nucl eosi de: '
Dosages i.ncl uded 50 and 25 % of the Maxi mum Tol er abl e
Doses. (MIB's). Control - aninmals were injected with
the correspondi ng solvents @@ehicle .1 or 2). On day
28, the primary tunors were. explanted. and the tunor
wei ghts were deternined. The median tunmor weights are-
shovvn in Table 1. WO 2004/ 083155 'PCTI EP2004/0. 0 28 10
Tat Tabl e 1 Conpound. MFD Dose  Tunor Tunor
?ra/ kg/injection) weight inhibition mg) M Control 1 .
592 Ootihdd Jrpt ment Qaroroll 11 Oéde cle 1) FTubhor 512 Tumor

Nucl eosi de" 25% 2D 431 25 |¥m hw,bﬁ © 5% 32 Snhibiti
42% Control 11l {Vehicle g gmk;!)ﬁ 669?Nucl gmde (‘@fon

Hgat-et 25963 25764 Nuct egrrue oMU g 509"
| oro-9-(J2' - deoxy-2' -f uorg ?3 D{

denine M*

@Qnﬁﬂbl'llbﬂéémd@ ) dpoxy=2' - f| uoro-cDD - 872
ot @uayl) bCJ 'ﬁl'pil Slimme =
acmu Igo 'géecyl e Zﬁ 2-|decyl :;(?;) propy! - eé?gr 1 25_%
Examg&gogld@k 3 The aay %rur_ror eff4gacy of theog 429
nucleotide conjudgate was dignificantly p<0 01). ,
Control ill (V_ehicle_2_) -t 0 669 _
Nucleotide conjugate* | . 25% | = 63 -~ | 257 62%
Nucleotide conjugate™ | 50 % | . 4256 . 16 98 %

* 2-Chloro-9-(2'-deoxy-2"-fluoro-§-D arabznoﬁjranosyl)ademne
**  [2-Chloro-9-(2'-deoxy-2"-fluoro-f-D arablnofuranosyl)aden1ne]—5’-phosphor|c
amd (S-dodecylmercaptoﬁz-decyloxy)propyl ester - Example 2or3 )

The an’utumor efﬁcacy of the nucleotide con;ugate was mgnn’ cantly (p<0 01)
htgher than that of the correspondmg nucieossde at both doses )




hi gher than that of the correspondi ng nucl eosi de at
both doses. 27 dCdains 1. A nucleotide derivative of
formulal R3 R-XR2-Y O<~-NNNCI OH.O (1)
wherein R is selected fromthe group consisting of a
strai ght-chain or branched, saturated or unsaturated
al kyl chai n having 1-20 carhon atons, which is
“unsubstituted or substitutéd at |east once by hal ogen,
C -C6al koxy, Cl-C6 alkylnmercapto, C-C6
al koxycar bonyl , C1-C6 al kyl sul finyl or Cl-C6
al kyl sui fonyl groups; RZ is selected from The group
consi sting of hydrogen, a straight-chain or branched,

saturated or unsaturated al @faingdai n having 1-20
carbon atons, which is unsubstituted or substituted
at | east once by hal ogen, Cl1-C6 al koxy, Cl1-C6

- alkpudectde derivaive Bf Rty gar bonyl or Cl-C8
al kyl sul fonyl groups; R3 is amno; X is selected from

the group consisting of a sulfur atom a sulfinyl.
group and a suifonyl group: 28 Y is oxygen; whereby
when R3 is amino, said am no group may be
unsubstituted or

R

R s
Rz-vq_o o V. N
3 AL

OH
OH (i}

wherein

. 1
»‘_R is selected from the group consisting of a straight-chain or branched,
- Saturated or unsaturated alkyl chain having 1-20 carbon atoms, which is
unsubstituted or substituted at least once by halogen, C;-Cg alkoxy, C4+-Cs

alkylmercapto, C4-Cg alkoxycarbonyi C+-Cs alkylsulfinyt or C1~Ca alkylsuifony[
aroups;

R?is selected from the group oonszstmg of hydrogen, a stra:ght—cham or
,__branched saturated or unsaturated alkyi chain having 1-20 carbon atoms,
~ which is unsubshtuted or substituted at least once hy halogen C1-Cs alkoxy,
-C-Cs a!kyimercapto C1-CG alkoxycarbonyl or C4-Cs. alkylsulfonyl groups;

- R%is amino;

X is selected from the group consisting of a sulfur atom, a sulfinyl group and a
sulfonyl group; ' '



substituted by a known am no protecting group, their
tautoners, their optically active fornms and racem c

m xtures, and their physiologically acceptable salts
of inorganic and organi c acids or bases. 2. The

nucl eoti de derivative according to claim1, wherein R
Is a straight-chain Ce-Cl15 al kyl group, which is
unsubstituted or substitutedzgy a Cr-C5 al koxy or a
Cl1-C6 al kyl nercapto group. 3®The nucl eoti de
derivative according to claim1, wherein R2 represents
a straight-chain C8-Cl15 al kyl group, which is
unsubstituted or substituted by a C - C6 al koxy or a
Cl1-C6 al kyl nercapto group. 4. The nucl eoti de

def isvabygem; according to claims 1 to 3, wherein the
conpound is- NI-12 Cl2Hs X NCIOHR2' O N'NC OP-0O
F OHO wherein "X is sulfur, sulfinyl or sulfonyl.

2 arnmpgeuti cal conposition conprising at

| g’é‘&“ieﬁe‘ﬁﬁﬁnp“@un'a 80URPdisall taminaaigreup ma¢ be unsubstituted or
coubstitatddoby WK .cally acceptable -

agdj uvant o?y véﬁ?@?gﬁﬁggaﬁggagﬁ?gr ound accor di ng

t el famers, theloeptically aethes doirns id r@c&ﬁ@"ﬁﬁ%ﬁés and thei
) ; : . s heir

f‘gﬁ ; af&l nt [S wherein sald conpoun

i's 3{%6@@ aﬂ?n’ 1l gb%% %s?&g gP girganic Gllﬂd amgmimag%sgm bases.

treatment in an anount effective to treat said

2 ﬂ@ﬂﬁd&oﬁde derivative according to claim 1, wherein R' is a straight-chain

Cg-Cy5 alkyl group, which is unsubstituted or substituted "by a G4-Cg atkoxy or a
C1-Cs alkylmercapto group.

' ! represents a
straight-chain Cz-Cys alkyl group, which is unsubstituted or substituted by a C4-
| Cs_ alkoxy-ora Cy-Cg alkylmercapto group.

The nucleotide deﬁ'vative according to claim 1, wherein R?

‘ _7‘:4. __The nucleotide derivative according fo claims 1 to 3, wherein the compaund is:

0—F-0
OH

3 NH,
G | SN
Ll ¢ |
LT 0 NN e
| H F

O

OH H

whertein X is sulfur, sulfinyl or suﬂ’onyl



7. The use according to claim®6, wherein said tunor is
sel ected fromthe group consisting of carcinonas,
sarcomas or | eukem as. 8. The. use according to claim
6 or 7 in fixed or free conmbination with other

anti cancer agents. J

29

5. A _;-Jharmaceutica! composition comprising at least one compound according to
c_la::ls 1 - 4 in combination with a phamaceutically acceptable adjuvant or
vehicle. '

6. Use -of a compound according to ciaims 1 - 4 for the preparation of
. j'a medicament forﬂtreat_ing malignant tumors wherein said cdmpbund '
is t_o be administered to g patient in need of such treatment in an |

amount effective to treat said tumors.

?- - 'V - - - . . |
¢- The use according to claim 6, wherein said tumor is selected from the group
consisting of carcinomas, sarcomas or leukemias. '

8. The. use according to claim 6 or 7 in fixed or free mmbinaﬁon with other

anticancer age_ﬁts.



