1 12 April 2005 DIOXOLANE ANALOGS FOR IMPROVED INTER-CELLULAR DELIVERY FIELD OF
THE INVENTION The present invention is related to nucleoside analogs for treating cancer, in particular
dioxolane nucleoside analogs. BACKGROUND OF THE INVENTION Neoplastic &géﬂéﬁ,d&?aracterized
by the proliferation of cells not subject to the normal kontrol of cell growth, are a major cause of death in
humans. In the @yitedcitates o BOGERFOTOMAIPRRPVE D MUTEIR Nef ¢ancARCAEES PERUyTed for the year
of 1995 (CA, Cancer J. Clin., 1995:45:8:30) cancer deaths in the United States for 1995 was more than
about 500,000. The usefulness of known cytotoxic agents is compromised by dose limiting toxicities

such as myeglgpsupprassipE a8 WEN@ag3Re resistance of treated tumors. In view of the proven
effectiveness of chemotherapy in the treatment of responsive tumors, efforts have been undertaken to
develop novel compounds with either an improved therapeutic index or with reduced cross-resistance.
Antimetabolifgg, siesthemitiRASIHIR AR08 SubREi BEsRUSE NN REtiganeaiddealipaniciggimens. Some of
the more commonly used analogs include gemcitabine (dFdC), 5-fluorouracil (5-FU), cytosine
arabinoside {fgRofanEHARBEIEY, B-tligguanine (TG) and 6-mercaptopurine (MP). This class of
compounds is generally toxic to adult tissues that 2 12 April 2005 retain a high rate of cell proliferation:
bone marrow, intestinal mucosa, hair follicles and gonads. 5-FU is used most commonly in breast and

gastrointestinal cancer patients. Maﬁ r side
BACKGROUND OF THE INVENTION

Neoplastic diseases, characterized by the proliferation of cells not subject to the normal
control of cell growth, are a major cause of death in humans. In the United States only, a
total of over about 1 million new cancer cases occurred for the year of 1995 (CA, Cancer
J. Clin., 1995:45:8:30) cancer deaths in the United States for 1995 was more than about

500,000.

The usefulness of known cytotoxic agents is compromised by dose limiting toxicities
such as myelosuppression as well as the resistance of treated tumors. In view of the
proven effectiveness of chemotherapy in the treatment of responsive tumors, efforts have
been undertaken to develop novel compounds with either an improved therapeutic index

or with reduced cross-resistance.

Antimetabolites, such as nucleoside analogs, have been used in anticancer treatment
regimens. Some of the more commonly used analogs include gemcitabine (dFdC),
S-fluorouracil (5-FU), cytosine arabinoside (Ara-C, cytarabine), 6-thioguanine (TG) and

6-mercaptopurine (MP). This class of compounds is generally toxic to adult tissues that



effects associated with 5-FU administration include bone marrow and mucous membrane toxicities; and
minor side effects include skin rashes, conjunctivitis and ataxia. Ara-C, used in the treatment of acute
myelocytic leukemia, may cause myelosuppression and gastrointestinal toxicity. ‘]l'%B‘%mm,sused
primarily in leukemia patients and rarely in solid tumors, are associated with toxicities similar to that of
Ara-C. (3-D-AdfimhaRi B extdeUDHSFaY R BIHE @Atk GHRUANA MR Of, I & 1Bk Hrug
resistance (WO 91/07180). Human leukemia cells resistant to cisplatin have shown enhanced sensitivity
to (3-D-ddC.ddpygver, (3-D-ddC has been linked to the development of peripheral neuropathy
(Yarchoan, et al, Lancet, i:76, 1988) and therefore exhibits in vivo toxicity. More recently, (3-L-Dioxolane
cytidine (troxacitabine) was reported to demonstrate anticancer activity ( Grove et al. Cancer Research
55, 3008-3011, July 15 1995). There is therefore a need for anticancer agents that are easy to synthesize
and display anf FhpvBYbDIST SPRIRRTNGE LG St Sesogusi vl raRtsHP ettt MURIMARY OF THE
INVENTION 3 12 April 2005 It is known that gemcitabine and cytarabine enter cancer cells by nucleoside
or nucleobaS&a SrspOrtRICHrStHIms I A0REY RO RIRARE S13TOM §8FYCRUNMFVRLY. 79, 380-
387; Wiley et al. (1982); J. Clin. Investig. 69, 479-489; and Gati et al. (1997), Blood 90, 346-353. Further,
it has been rEpSTHEEr 1AL FIRQERKISHTE SO UM SEH S ERIROBY OFAY 16t RILABSIRe Siiucleobase
transporter proteins (NTs). [Grove et al., Cancer Research (56), p. 4187-91 (1996)] However, recent
studies shoWSFGIORAEFIBIRY QLRSS BHElPsy Ha hdictus HRY SR R ISYRREE 8RR Yism of passive

diffusion, rather than by nucleoside trag%)orters. Cytarabine may alsqg enter cells (tfy passive diffusion,

but only duﬁ?@t@ﬁtﬁﬁ%‘%@ﬁ]@%p)}r (LANE P, used primarily in leukemia patients and Tarely in

solid tumors, are associated with toxicities similar to that of Ara-C.

B-D-ddC has been investigated by Scanlon et al. in circumvention of human tumor drug
resistance (WO 91/07180). Human leukemia cells resistant to cisplatin have shown
enhanced sensitivity to B-D-ddC. However, 3-D-ddC has been linked to the development
of peripheral neuropathy (Yarchoan, et al, Lancet, 1:76, 1988) and therefore exhibits in

vivo toxicity.

More recently, -L-Dioxolane cytidine (troxacitabine) was reported to demonstrate

anticancer activity ( Grove et al. Cancer Research 55, 3008-3011, July 15 1995).

There is therefore a need for anticancer agents that are easy to synthesize and display an

improved therapeutic index and efficacy against refractory tumors.

SUMMARY OF THE INVENTION




Also, resistance of cancer cells to treatment by anticancer agents has been linked to a deficiency of
nucleoside or nucleobase transporter proteins in the cancer cells. (Mackey et al. %998)_1 ra; Mackey
et al. (1998b). Drug Resistance Updates 1, 310-324; Ullman et al. (1988), J. Biol. e )
12391-12396; and references cited above. Thus, in dccordance with the invention, cancer treatments are

provided in whicRdb® nanticenseii AeRN R dtizadRen 6! B RYMRTR I SMILHEs shandbpugh the use of
nucleoside or nucleobase transporter proteins, particularly by passive diffusion. Transport through the

cell membraggnipireirddly MadrEsande afjinomiie starciuoes). Thesiinassersancegoth the

invention, entry of anticancer agents into cancer cells by passive diffusion is enhanced by providing the

agents with gophiliestepgturess ;12 April 2000k usthandngecaidangesvith thenyeniangpatients with
cancers resistant to agents that are transported by nucleoside or nucleobase transporter proteins can be

treated with saticsncenABaNs hBabesetbadcEimpresdasminaiRivity aassiabitiusnn bl wiier, in
accordance with the invention, patients with cancers resistant to agents that are transported by

nucleoside asfiiclealiase irRiRBHSY tRiNifHRSGRobRdeatel] Wt wasages of antiRaveaer/agents that
increase the entry into the cells by passive diffusion. In accordance with one aspect of the invention, there

is provided g39gthosl 87 198ati0g@] NASRBYSavEoena Eames sMINCInAS osisiAIiie demaitabinescytarabine,
or both, by administering an anticancer agent that enters the cell predominately by a mechanism other

than via nuclegsige dispieleanmae HanspR e IaTRIRS Mariswtatl Y passier @ikfusion. In the context of
the invention, predominately means that the agent enters the cell by the specified mechanism to a

greater degregcibasidRy.ansatifhe Ot b vidiyal dbansaortmeshanrismsdddes ol) Racsigance with

another aspect of the invention, there is provided a method of treating
during a high-dose therapy regimen.

Also, resistance of cancer cells to treatment by anticancer agents has been linked to a
deficiency of nucleoside or nucleobase transporter proteins in the cancer cells. (Mackey et
al. (1998), supra; Mackey et al. (1998b). Drug Resistance Updates 1, 310-324; Ullman

et al. (1988), J. Biol. Chem. 263, 12391-12396; and references cited above.

Thus, in accordance with the invention, cancer treatments are provided in which the
anticancer agents utilized enter cells by mechanisms other than through the use of
nucleoside or nucleobase transporter proteins, particularly by passive diffusion.
Transport through the cell membrane is facilitated by the presence of lipophilic
structures. Thus, in accordance with the invention, entry of anticancer agents into cancer

cells by passive diffusion is enhanced by providing the agents with lipophilic structures.



a patient having a cancer in which the cancer cells are deficient in nucleoside or nucleobase transporter
proteins by administering an anticancer agent that enters the cell predominately lf am, ié nism other
than via nucleoside or nucleobase transporter proteins, particularly that enter the g ﬁbié %?ninately by
passive diffusion. In accordance with another aspect of the invention, there is provided a method of

treating a patighkhaming & raneeriniehimiRaIBRANb LG aRMGiiaRINR sy RERRINEI AN Phd2 April 2005
troxacitabine, by administering to the patient an anticancer agent, for example, a gemcitabine, cytarabine

or troxacitabjing tegiiysHea, B al PRESRRSGSNAIBEPA ¢ Sk £ prothaedltatere Mteyttaakedf into the cancer
cells, particularly by passive diffusion. In accordance with another aspect of the invention, there is

provided a mgifiod R igatieha: Batienihavingradonicate N/BERdssiesigiantitm troxacitabine because of
poor uptake, by administering an anticancer agent, for example, a troxacitabine derivative, which has a

greater lipophilicity than troxacitabine. According to a further aspect of the invention, there is provided a
method for treating a patient having a cancer that is resistant to gemcitabine and/or cytarabine

comprising adrisistarioeciaarid waent séaxeianpmiiensiseconpaindaaf thadeiewiag formula (1):
(1) wherein: R1is H; C7-24 alkyl; C2-24 alkenyl; C6-24 aryl; C5-20 heteroaromatic ring; C3-20

non-aromatigrdngepierallycaniRning érhhatematomnsseiestedonm dnewravpeomigising O, N, or S;
-C(O)R6; -C(O)OR6; -C(O)NHRG6; or an amino acid radical or a dipeptide or tripeptide chain or mimetic

thereof, whegeiadbe amminieacit kadiaaln armeeiactact ko heodRURILs by passive diffusion.

In accordance with one aspect of the invention, there is provided a method of treating a
patient having a cancer which is resistant to gemcitabine, cytarabine, or both, by
administering an anticancer agent that enters the cell predominately by a mechanism
other than via nucleoside or nucleobase transporter proteins, particularly by passive
diffusion. In the context of the invention, predominately means that the agent enters the
cell by the specified mechanism to a greater degree than any one of the other individual

transport mechanisms does.

In accordance with another aspect of the invention, there is provided a method of treating
a patient having a cancer in which the cancer cells are deficient in nucleoside or
nucleobase transporter proteins by administering an anticancer agent that enters the cell
predominately by a mechanism other than via nucleoside or nucleobase transporter

proteins, particularly that enter the cells predominately by passive diffusion.

In accordance with another aspect of the invention, there is provided a method of treating

a patient having a cancer which is resistant to gemcitabine, cytarabine, and/or



comprising Glu, Gly, Ala, Val, Len, lle, Pro, Phe, Tyr, Trp, Set, Thr, Cys, Met, Asn and Gin (the amino
acid chain preferably contains at least one 6 12 April 2005 amino acid other than Gly), ang hich in each
case is optionally terminated by -R7; Rl can also beg P(O)(OR")2 group wherein B4 fﬁl gﬁﬁ case
independently H, CI-24 alkyl, C2-24 alkenyl, C6-24 aryl, C7-18 arylmethyl, C2-18 acyloxymethyl, C3-8

alkoxycarbogpea{ sty bl GdisisteAityl 13-Higaifivh SRR c s PRpsRhRIaOr diphosphate; RI can
also be monophosphate, diphosphate, triphosphate or mimetics thereof; R2 is N R3R4 NRs CI ~N N

R3RAN~\N bem Wil 3SEANINY &7 et idbintedirioachcCcang podersadeniyilfe sétcaliytoC2-24
alkenyl; C6-24 aryl; Cs-18 heteroaromatic ring; C3-20 non-aromatic ring optionally containing
facilitate entry thereof into the cancer cells, particularly by passive diffusion. In
accordance with another aspect of the invention, there is provided a method of treating a
patient having a cancer, which is resistant to troxacitabine because of poor uptake, by

administering an anticancer agent, for example, a troxacitabine derivative, which has a

greater lipophilicity than troxacitabine.

According to a further aspect of the invention, there is provided a method for treating a
patient having a cancer that is resistant to gemcitabine and/or cytarabine comprising

administering to said patient a dioxolane nucleoside compound of the following formula

(I):

o, O SR
RO g) (1)

wherein:
R is H; Cia4 alkyl; Cooa alkenyl; Ceos aryl; Cspo heteroaromatic ring;
Cs.p0 non-aromatic ring optionally containing 1-3 heteroatoms selected
from the group comprising O, N, or S; -C(O)R¢; -C(O)ORg; -C(O)NHRg;
or an amino acid radical or a dipeptide or tripeptide chain or mimetic
thereof, wherein the amino acid radicals are selected from the group
comprising Glu, Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Ser, Thr, Cys,

Met, Asn and GIn (the amino acid chain preferably contains at least one



1-3 heteroatoms selected from the group comprising O, N, or S; -C(O)R6; -C(O)OR6; -C(O)NHR6 or an
amino acid radical or a dipeptide or 7 12 April 2005 tripeptide chain or mimetics th reof Wtb rein the
amino acids radicals are selected from the group comprising Glu, Gly, Ala, Val, L Allil’éﬂlg (9 Phe, Tyr,
Trp, Set, Thr, Cys, Met, Asn and Gin (the amino acid'chain preferably contains at least one amino acid
other than Gly), and whichjfigachigasenis optianally terninateseRy nR ¢alib st eadpeasaiy, C7-20
alkyl, C2-20 alkenyl, Co-20 alkyl-C6-24 aryl, Co-20 alkyl-CS-20 heteroaromatic ring, C3-20 non-aromatic
ring optionally containing legnhgtesostares selected from the group comprising O, N or S; R7 is, in each
case, C1-20 alkyl, C2-20 alkenyl, Chao aryl, C5-20 heteroaromatic ring, C3-20 non-aromatic ring
optionally containing,1-3 heleraiaps IOFHER Fopidhe vafedm IS @D cNOndepe R or
-C(O)OR6; and X and Y are each independently Br, Cl, I, F, OH, OR3 or NR3R4 and at least one of X
and Y is NR3R4; or a phagmacguticalliacceptablairaliiheof, Assordiog to afdiheaspest of the
invention, there is provided a method for treating a patient having a cancer that is resistant to
gemcitabine, cytarabine apeiixiyaaiRting psRpEisHchABRRISIRIN G LT thepatian e kmpound
according to formula (I) wherein at least one of R1, R3 and R4 is other than H, and if R3 and R4 are both
Hand R, is -C(O)R6 or -GHREXYE, t1BeryIRphissphasr shaiphbspeserding to a further aspect of the invention,
there is provided a method of treating a patient with cancer, wherein the cancer cells are deficient in one
or more n(;JcleosideRqr nuelgphass HANSAGKEPhDEPHAIRS, ERMRIHSNG, AtpIiSHRERg & thepatient a
compoun

thereof;
Rz 1S
N R3R4 O
R
NZ Rs HN | 5
P o

N N HN N
> N R
)\\ )\\ | > R3R4N/k\N N

Rsand R4 are in each case independently H; C;4 alkyl; Co04 alkenyl; Ceo4 aryl;
Cs.13 heteroaromatic ring; C;o non-aromatic ring optionally containing
1-3 heteroatoms selected from the group comprising O, N, or S; -C(O)Rs;

-C(O)ORg¢; -C(O)NHRg or an amino acid radical or a dipeptide or



8 12 April 2005 according to formula (I). According to a further aspect of the invention, there is provided a
method for treating a patient with cancer, wherein the cancer cells are deficient in_ nucleoside or
nucleobase transporter proteins, comprising administering to the patient a compo@fﬁp& Qﬁng to
formula (1), wherein at least one of R1, R3 and R4 is other than H, and if R3 and R4 are both H and R1 is

-C(O)R6 or -C(O)ORS, thenRrigotAsmbaMindARaGRFESNemuihanotialdsRaas eidhalyention, there
is provided a method for treating a patient with cancer, comprising determining that a compound enters

cancer cells predominatelyRytp@seine tHiffueiop canpasdRpristeng, the.compowndite, the ppkignt, wherein
the compound is a compound according to the formula (1). In accordance with another aspect of the

invention, there is providegya methodéer traating a paentwithacanGal, cARRAsHG asiminisialing to the
patient a compound which has been determined to enter cancer cells predominately by passive diffusion,

wherein the compound is jitcfgepKa0sR WithfeaBUbRé nlhaGreddanee MAth @Y hier warectpf the
invention, there is provided a method of treating a patient with cancer, comprising determining that a

compound does not enter GaRGREER s RIGHIRIRAEN R Byclggside or nucleobase transporter proteins,
and administering the compound to the patient, wherein the compound is a compound according to the

formula (1). In accomancejwiti agcadditional aspeeliefithe, invertan thers algproyidedyanigapcer
compounds having lipophilic structures, wherein the compounds are of the following formula (I'): (11) 9
12 April 20091hared):  heteroaromatic ring, Cso non-aromatic ring optionally containing 1-3
heteroatoms selected from the group comprising O, N or S;
R; is, in each case, Cy alkyl, C,¢ alkenyl, Cq_j9 aryl, Cs,o heteroaromatic
ring, Cs.50 non-aromatic ring optionally containing 1-3 heteroatoms selected from the
group comprising O, N or S, -C(O)Rg or -C(O)ORg. and
X and Y are each independently Br, CI, I, F, OH, OR3 or NR3R, and at least one

of X and Y isNR3Ry; or

a pharmaceutically acceptable salt thereof.

According to a further aspect of the invention, there is provided a method for treating a
patient having a cancer that is resistant to gemcitabine, cytarabine and/or troxacitabine
comprising administering to the patient a compound according to formula (I) wherein at
least one of Ry, R3 and Ry is other than H, and if R; and R4 are both H and R, is -C(O)Rg

or -C(O)ORg, then R is other than H.

According to a further aspect of the invention, there is provided a method of treating a
patient with cancer, wherein the cancer cells are deficient in one or more nucleoside or

nucleobase transporter proteins, comprising administering to the patient a compound



R1is H; C7-24 alkyl; C2-24 alkenyl; C6-24 aryl; C5-20 heteroaromatic ring; C3-20 non-aromatic ring
optionally containing 1-3 heteroatoms selected from the group comprising O, N, or S -C%R&
-C(O)ORE6; -C(O)NHR®6; or an amino acid radical or a dipeptide or tripeptide chairﬁzo‘?“Pﬁ} o thereof,
wherein the amino acid radicals are selected from th€ group comprising Glu, Gly, Ala, Val, Len, lle, Pro,

Phe, Tyr, Trac&etidto CsnuMetl) Asicansi@ i dhaamingReid ehrinafarbiksentaisaddgast one

amino acid other than Gly), and which in each case is optionally terminated by -R7; R1 can also be a

P(O)(OR’)2 graupnvdetinitutiadnepsticaaseiindapeadantyréin Gl daaled s 24 alkamnybieen24 aryl,
C7-18 arylmethyl, C2-18 acyloxymethyl, C3-s alkoxycarbonyloxymethyl, or C3-s S-acyl-2-thioethyl,

saleginyl, t-hufyleMi@s R e RoEHRBASARBIRIR bl RISeohH MO RSPk diRhgsPhatentraphosphate
or mimetics thereof; R2is0 NR3R4RR5I N,FLN ~N O 10 ClI
compound according to formula (I), wherein at least one of R;, R; and Ry is other than H,

and if R3 and R4 are both H and R; is -C(O)R¢ or -C(O)ORg, then Rg is other than H.

In accordance with another aspect of the invention, there is provided a method for
treating a patient with cancer, comprising determining that a compound enters cancer
cells predominately by passive diffusion, and administering the compound to the patient,
wherein the compound is a compound according to the formula (I). In accordance with
another aspect of the invention, there is provided a method for treating a patient with
cancer, comprising administering to the patient a compound which has been determined
to enter cancer cells predominately by passive diffusion, wherein the compound is in
accordance with formula (I). In accordance with a further aspect of the invention, there is
provided a method of treating a patient with cancer, comprising determining that a
compound does not enter cancer cells predominately by nucleoside or nucleobase
transporter proteins, and administering the compound to the patient, wherein the

compound is a compound according to the formula (I).

In accordance with an additional aspect of the invention there are provided anticancer
compounds having lipophilic structures, wherein the compounds are of the following

formula (I'):

N, “
T EJ (1)



NN N R,R,N~N 12 April 2005 O HN N R3R4N N R3 and R4 are in each case independently H; C7-24
alkyl; C2-24 alkenyl; 06.24 aryl; C5-18 heteroaromatic ring; C3-20 non-aromatic ring, optignally containing
1-3 heteroatoms selected from the group comprising 0, N, or S; -C(O)R6; -C(O)dl%épﬁﬁ(%ﬁ R6 or an
amino acid radical or a dipeptide or tripeptide chain 3r mimetics thereof, wherein the amino acids radicals
are selected from the group comprising Glu, Gly, Ala, Val, Len, lle, Pro, Phe, Tyr, Tip, Set, Thr, Cys,
Met, Asn and Gin (the amino acid chain preferably contains at least one amino acid other than Gly), and
which in each case is optionally terminated by -R7; R6 is, in each case, H, C7-20 alkyl, C2-20 alkenyl,
Co-20 alkyl-C6-24 aryl, Co-20 alkyl-C5-20 heteroaromatic ring, C3-20 non-aromatic ring optionally
containing 1lv3hbrigroatoms selected from the group comprising 0, N or S; R7 is, in each case, C7-20
alkyl, C2-20 alkenyl, Chao aryl, C5-20 heteroaromatic ring, C3-20 non-aromatic ring optionally containing

;0% geteroatoms s@lectedifrem he,grompicamplising Sy 1N 0f =, aOXRE PhetetOI3RGiiangnkl 12 April
C;.20 non-aromatic ring optionally containing 1-3 heteroatoms selected
from the group comprising O, N, or S; -C(O)R¢; -C(O)ORg; -C(O)NHRg;
or an amino acid radical or a dipeptide or tripeptide chain or mimetic
thereof, wherein the amino acid radicals are selected from the group
comprising Glu, Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Ser, Thr, Cys,
Met, Asn and Gln (the amino acid chain preferably contains at least one
amino acid other than Gly), and which in each case is optionally
terminated by -R7;

R; can also be a P(O)(OR'), group wherein R' is in each case independently
H, Cia alkyl, C,ys alkenyl, Cga4 aryl, C;,5 arylmethyl, Cj. s
acyloxymethyl, Cs_3 alkoxycarbonyloxymethyl, or C;_g S-acyl-2-thioethyl,

saleginyl, t-butyl, phosphate or diphosphate;

R, can also be monophosphate, diphosphate, triphosphate or mimetics
thereof;
Rz 1s
O
R
l_j\ | |




X and Y are each independently Br, Cl, I, F, OH, OR3 or NR3R4 and at least one of X and Y is NR3R4;
or a pharmaceutically acceptable salt thereof. X and Y are each independently Br, CI, I, F, OH, OR3 or
NR3R4 and at least one of X and Y is NR3R4; or a pharmaceutically acceptable L%I‘f“mgr%%(?,swith the
proviso that at least one of R1, R3 and R4 is C7-20 alkyl; C7-20 alkenyl; C6-24 aryl; C5-20
heteroaromatic ring; C4-20 non-aromatic ring optionally containing 1-3 heteroatoms selected from the
group comprising 0, N, or S; -C(O)R6 in which R6 is, C7-20 alkyl, C7-20 alkenyl, Co-20 alkyl-C6-24 aryl,
Co-20 alkyl-C5-20 heteroaromatic ring, C3-20 non-aromatic ring optionally containing 1-3 heteroatoms
selected from the group comprising 0, N or S ; -C(O)ORG6 in which R6 is C7-20 alkyl, C7-20 alkenyl,
Co-20 alkyl-C6-24 aryl, Co-20 alkyl-C5-20 heteroaromatic ring, C3-20 non-aromatic ring optionally
containing 1-3 heteroatoms selected from the group comprising O, N or S; or a diggptide or tripeptide or
mimetic thereof where the angino acid radicals are selgcted from the group comp#asing Glu, Gly, Ala, Val,
Leu, lle, Pro, Phe, Tyr, Tip, Set, Thr, Cys, Met, Asn and GIn (and the amino chagin preferably
contains at least one amimnNFaci r than Gly), ich-isloptionally termj d ﬁ .12 12 April
2005 In an embodiment @t\h\e p se§ invention, the R6 ¢ oup\> conn eNo thefest o |the

R,R,N" "N 'T‘ X

Rszand Ry are in each case independently H; C;,4 alkyl; C,04 alkenyl; Ceo4 aryl;
Cs.1g heteroaromatic ring; Cs.oo non-aromatic ring optionally containing
1-3 heteroatoms selected from the group comprising O, N, or S; -C(O)Rg;
-C(O)ORg; -C(O)NHRg or an amino acid radical or a dipeptide or
tripeptide chain or mimetics thereof, wherein the amino acids radicals are
selected from the group comprising Glu, Gly, Ala, Val, Leu, Ile, Pro, Phe,
Tyr, Trp, Ser, Thr, Cys, Met, Asn and GIn (the amino acid chain
preferably contains at least one amino acid other than Gly), and which in
each case is optionally terminated by -Ry7;

Rg is, in each case, H, Cj4o alkyl, C,50 alkenyl, Coo alkyl-Ce24 aryl, Coo
alkyl-Cs.20 heteroaromatic ring, Cs non-aromatic ring optionally
containing 1-3 heteroatoms selected from the group comprising O, N or S;

R, is, in each case, C;9 alkyl, Cy0 alkenyl, Cq.1 aryl, Cs.op heteroaromatic
ring, Cs.0 non-aromatic ring optionally containing 1-3 heteroatoms

selected from the group comprising O, N or S, -C(O)Rg or -C(O)ORg. and



molecule at a tertiary or quaternary carbon. A tertiary carbon is defined as a carbon atom which has only
one hydrogen atom directly attached to it. A quaternary carbon is defined as a carbon a%g with no
hydrogen atoms attached to it. In an alternate embodiment of the present inventioﬁ% £y 8?oup is
selected as to provide steric hindrance in the vicinit of the carbonyl group. Upon further study of the

specification and clgimg furiheeagparisppndeatdyantages of tasHneantionNvlliibeseme RRRaEAt to those
skilled in the art. As mentioned above, recent studies have shown that troxacitabine, a L-nucleoside

analog, enters cancer celyg Rreg@Vinat@yrRly fassive diffusion, rather than by nucleoside or nucleobase
transporter proteins. While this invention is not intended to be limited by any theoretical explanation, it is

believed that this properinaddiasagiiabieptibrt dershdrepart attributed to the dioxolane structure. Further,
due to its L-configuration, troxacitabine is a poor substrate for deoxycytidine deaminase. (Grove et al.

(1995), Cancer Res 2ad $048-3hLntesendinily Srcompassesic@rRAHNIR Rhiskiareldidelepside analogs
having a dioxolane structure and which exhibit the L-configuration. In addition, formula (I) encompasses

compounds which gxhibiha ¥YoePRIR stescture. In the case of compounds encompassed by formula (1),
the lipophilic structures are provided through modification of the hydroxymethyl structure of the dioxolane

sugar moiety and/or modifiGatiemlc\areing seeRawE tae baseomoiety. 13 12 April 2005 In the compounds
of formula (1), preferably at least one of R1, R3 and R4 provides a lipophilic structure. Thus, preferably at

least one of R', R3 and R4yishathepihdsohhanst ifafiR 3anef R4 ’reagadh, i and R' is C(O)R6, C(O)OR6 or
C(O)NHR®6 then R6 is other than H. R2 is preferably a cytosine base structure, as in the case of

troxacitabine. In particularCRg igkyneferably

C7-0 alkenyl;

Ce.24 aryl;

Cs.20 heteroaromatic ring;

Ca20 non-aromatic ring optionally containing 1-3 heteroatoms selected
from the group comprising O, N, or S;

-C(O)R¢ in which Rg is , C7.90 alkyl, C7.50 alkenyl, Coy,o alkyl-Ce.24 aryl,
Co-20 alkyl-Cs.5 heteroaromatic ring, Cs9 non-aromatic ring optionally containing 1-3
heteroatoms selected from the group comprising O, N or S;;

-C(O)ORg in which Rg is Cr59 alkyl, Cq.9 alkenyl, Cop9 alkyl-Ce.p4 aryl,
Co-20 alkyl-Cs.p heteroaromatic ring, Cs9 non-aromatic ring optionally containing 1-3
heteroatoms selected from the group comprising O, N or S; or

a dipeptide or tripeptide or mimetic thereof where the amino acid radicals
are selected from the group comprising Glu, Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp,
Ser, Thr, Cys, Met, Asn and Gln (and the amino acid chain preferably contains at least

one amino acid other than Gly), and which is optionally terminated by -Ry.



The following are examples of compounds in accordance with the invention: COMPOUND #1 O ~N N O
ONOJ Ntt Cl (1) COMPOUND#2 OOJLONCI(Z) COMPOUND #3140C MPOUN%#4 O,-—~T

CCoOyNO/NHz O OWN i 12 April 20

In an embodiment of the present invention, the R¢ group is connected to the rest of the
molecule at a tertiary or quaternary carbon. A tertiary carbon is defined as a carbon atom
which has only one hydrogen atom directly attached to it. A quaternary carbon is defined

as a carbon atom with no hydrogen atoms attached to it.

In an alternate embodiment of the present invention, the Rgs group is selected as to

provide steric hindrance in the vicinity of the carbonyl group.

Upon further study of the specification and claims, further aspects and advantages of the

invention will become apparent to those skilled in the art.

As mentioned above, recent studies have shown that troxacitabine, a L-nucleoside analog,
enters cancer cells predominately by passive diffusion, rather than by nucleoside or
nucleobase transporter proteins. While this invention is not intended to be limited by any
theoretical explanation, it is believed that this property of troxacitabine is at least in part
attributed to the dioxolane structure. Further, due to its L-configuration, troxacitabine is
a poor substrate for deoxycytidine deaminase. (Grove et al. (1995), Cancer Res. 55,
3008-3011) Formula (I) encompasses compounds which are nucleoside analogs having a
dioxolane structure and which exhibit the L-configuration. In addition, formula (I)
encompasses compounds which exhibit a lipophilic structure. In the case of compounds
encompassed by formula (I), the lipophilic structures are provided through modification
of the hydroxymethyl structure of the dioxolane sugar moiety and/or modification of

amino groups of the base moiety.



J HSONH - Cl (4) COMPOUND # N OOyNOIrNHzOJN O (5) 12 April 2005 COMPOUND #6
COMPOUND #7 COMPOUND #8 COMPOUND #9 15 CI 0 J' N NH uN (6) Oy 12 April 2005

13

In the compounds of formula (I), preferably at least one of R', R* and R* provides a
lipophilic structure. Thus, preferably at least one of R, R* and R* is other than H and, if

R’ and R* are each H and R' is C(O)R®, C(O)OR® or C(O)NHR® then R® is other than H.

R” is preferably a cytosine base structure, as in the case of troxacitabine. In particular, R*

is preferably

The following are examples of compounds in accordance with the invention:

COMPOUND #1
o N
) o Y \/\7/ N
N —
o /\2 J/
N+
cl (1)
COMPOUND #2

COMPOUND #3



ONHzOj-N OONaHtCI(7Y)OSHOO11NHYs OlllIDyNJHC O-P-O-PO~ 110 0C (8) 0 NHz
12 April 2005 (9) COMPOUND #10 16 12 April 20050t NNHz O YN O 12 April 2005
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(o)

o o 7:1\7/”
)\2\0/\(47/"‘ __
. o ©
N 3)

COMPOUND #4

COMPOUND #5

o —
?L ]
NH’'
2
(5)

COMPOUND #6



0 (10) COMPOUND #11 COMPOUND #12 NHz-(COOH)-CH-(CH2)z)-CO-NH\ 'CO-NH-CHz-000H p IY"
ONHz 011~ONJg"O_p0i O -/ OH 0 NH 2-(C OOH)-CH-(CH 2)2)-CO-NH CO-NH.CH 2- COOH 0
ON'S, NH 2 0 0-"-( -N 0JJ (12) COMPOUND #13 NHz-(COON)-CH-(CH2)z)-co!RiApril 2005
'CO-NH-CHz-COOH O HO (13) S -9 NH COMPOUND #14

o

o) YN\ NH,
e

cr
H N (6)
2

COMPOUND #7
o
N
0 o YJNHz
/\( N
\)\2\0 oj/
o N
2/ +CI7
NH2
(7)
COMPOUND #8
o
O{SH lo) lo) o \?’N\ NH2
I o~
H3C (o) F|,7 (o) I;-‘iO 0]
(o) C
(8)
COMPOUND #9

o
o ?:1\7/“'2
Oo”\(j" =
o o
(9)



17 HzN~ NNHz N COMPOUND #15 COMPOUND #16 0- -N O 0 0j 12 April 2005 COMPOUND #17
COMPOUND #18 COMPOUND #19 18 NH O 6--~N N 0j 01000 N 0J 12 Apiril %905 COMPOUND #20

COMPOUND #21 COMPOUND #22

COMPOUND #10

COMPOUND #11

COMPOUND #12

COMPOUND #13

COMPOUND #14

H2-(COOH)-CH-(CH2)2)-C0-NH\[CO-NH-CHZ-COOH

H,-(COOH)-CH-(CH,),)-CO-NH

April 2005
16

(o)

o,
o

(10)

H2-(COOH)-CH-(CH2)2)-C0-NH\[CO-NH-CHZ-COOH o

o
0

0"3\/\0/\2047/?:)/“2

(12)

CO-NH-CH,-COOH
.0
S

) °y:fwi)
Ho/\gJ/N =

(13)



COMPOUND #2319 O ,, NAO 1-1/ Chiral NJ NHZ Chiral N NH2 Chiral N NAO 12 April 2005

COMPOUND #24 12 April 2005 COMPOUND #25 COMPOUND #26 COMPOUI\A%;?{\ZQ%EI)?,@ ril 2005

COMPOUND #28 COMPOUND #29 COMPOUND #130 COMPOUND #31 22 12 MPOUND
#32 COMPOUND #33 7

N ° N

H N~ \fo Y NG NH,
LN\CZ/OWLCHZ)S\WO\EOA?/NJ

(14)

COMPOUND #15
NH,
0 \/L
O—§ o l;l (@]
NH, {
o)
COMPOUND #16
NH,
B
MO o) ’;‘
5T
o)

COMPOUND #17



COMPOUND #34 23 ~O Chiral NHZ SN 0~Pll0O N O fD O'~r S Chiral 12 April 2005 CIH
COMPOUND #35 COMPOUND #36 24 Chiral CIH 0 rvnl 0--"; n -N LN CIH COMPQUNQ #37 Chiral
Chiral 12 April 2005 25 o pril 2005

COMPOUND #18

COMPOUND #19

S
o/\""'|

COMPOUND #20



12 April 2005 The following compounds 38 to 281 are also compounds in accordance with the invention:
No. Name 38 4-AMINO-1-(2 DIMETHOXYMETHOXYMETH YL-[1 3IDIOXOLAN:4-YL)-144.
PYRIMIDIN-2-ONE Structure 394-AMINO-1-(2- H3 DgETHOXYMETHOXYMETH\}%‘E il 2005
1,3]DIOXOLAN-4-YL)-1H- / PYRIMIDIN-2-ONEQ >-0°40 4-AMINO-1-[2- ([1,3]DIOXOLAN-2-
YLOXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1H- PYRIMIDIN-2-ONE 41 4-AMINO-1-

(TETRAHYDRO-PYRAN-2- YLOXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1H- PYRIM DI2N-2-ONE
NN

COMPOUND #21

COMPOUND #22
\N _~ Chiral

>

o] SN
= 2 /g
O//I", O

COMPOUND #23

NH,  Chiral

o] SN
= 2 /&
O/ /,"‘{ O

|
e
(@)

COMPOUND #24



0>-O~ 0O C O H2 NH2 Chira Nt No. Name 42 CARBONIC ACID 4-(4-AMINO
2-OX0-2H-PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YLMETHYL ESTER PHENYL %iTER %% CARBONIC

ACID 4-(2-OX0-4- PHENOXYCARBONYLAMINO -2H-PYRIMIDIN-1-YL) [1,3]DI }& U9V L METHYL
ESTER PHENYL ESTER 44 [1-(2-HYDROXYMET - [1,3]DIOXOLAN-4-YL)-2-OXO-

1,2-DIHYDRO-PYRIMIDIN-4- YL]-CARBAMIC ACID BHENYL ESTER 45 [1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO- PYRI IN 4-

\
( N
o
COMPOUND #25
o NH,
vy O
N
H
N o) N/go
o)
=
d | O
COMPOUND #26
NH
O 2
N
H
N 00— N/go
: 0=
)=0 ¢
0 0

COMPOUND #27



YL]-CARBAMIC ACID ETHYL ESTER 46 CARBONIC ACID 4-(4-AMINO- 2-OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL ESTER ETHYL ESTER 26 Structure HO HO 12 A%il ZOl()(gpIOgJ NH2Chiral

0 \iCH3 Chiral Chiral Chiral H3 Chiral O Il r NH2 // 51No. Name 47 CARBONIC A ﬁ.’?r
ETHOXYCARBONYLAMINO-
NH,
(0] AN N

M—;o'@)\’

0]

COMPOUND #28
NH,
0 | SN
e
o:< o)
g}
COMPOUND #29
P
O NH
0 SN
o)
NH,

0]



2-0X0-2H-PYRIMIDIN-I-YL)- [1,3]DIOXOLAN-2-YLMETHYL ESTER ETHYL ESTER 48
BUTYL-CARBAMIC ACID 4- (4-AMINO-2-OXO-2H- PYRIMIDIN-1-YL)- [1,3]DIOXQLAN-2-YLMETHYL
ESTER 49 N-[1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)- CYTOSYL]-2,2-DiviEPF¢ 9>
PROPIONAMIDE 50 [1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)- CYTOSYL]-CARBAMIC ACID

BENZYL ESTER 51 4-(4- BENZYLOXYCARBONYLAMI NOCYTOSYL)- [1,3]DIOXOLAN-2-YLMETHYL
BENZYL CARBONATE 27 Structure HOB" 12 April 2005 Chiral

COMPOUND #30
NH2
B
N O_E o l:l/go
O
e} (@]
COMPOUND #31
07 “NH
NH,
B
(@)
0 ry/go

COMPOUND #32



Chiral 2 No. Name 52 (2S,4S)-2 PHENYLACETOXYMETHYL- 4-CYTOSIN-1-YL-1,3- DIOXOLANE 53
4-AMINO-1-(2- TRITYLOXYMETHYL- [1,3]DIOXOLAN-4-YL)-1H- PYRIMIDIN-2-
4-AMINO-1-[2-(1-METHOXY-1- METHYL-ETHOXYMETHYL)- [1,3]DIOXOLAN- 4??‘? 1} 2005
PYRIMIDIN-2-ONE 28 Structure 0 o H3Cl 01 CH 55 OCTANOIC ACID [1-(2- HYDROXYMETHYL-

[1,3]DIOXOLAN-4-YL)-2-OXO
N b
X J
N

o

o)
COMPOUND #33
0] Chiral
\/{s NH,
\\\o o XN
\// | /&
o/P\o/m,,((i?\\ N7 X0
H °
OYS
COMPOUND #34

o Chiral

_— /& CIH

CIH



1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 56 4-AMINO-1-(2- BENZYLOXYMETHOXYMET
HYL-[1,3]DIOXOLAN-4-YL)- 1 H-PYRIMIDIN-2-ONE 12 April 2005 Hz N~ """ CHa ,0J 0 No. Name 57
CARBONIC ACID 4-(4-AMINO 2-OXO-2H-PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2- @Wﬂlﬁ% ESTER
BENZYL ESTER 58 2,2-DIMETHYL-PROPIONIC ID 4-(4-AMINO-2-OXO-2H- PYRIMIDIN-1-YL)
[1,3]DIOXOLAN-2- YLMETHOXYMETHYL ESTER 59 [1-(2-HYDROXYMETHYL-

[1, 3]DIOXOLAN -4- U)NZ OXO 1,2-DIHYDRO-PYRIMIDIN-4- YL]-CARBAMIC ACID BUTYL ESTER 60

(2S,4S)--2-
0] Chiral
HNJKH\
o N NH,
_ | /& CIH
w —, O ‘\\\N O
W)
N 0
CIH
COMPOUND #36
Chiral
0
CIH
NH
N
o NH, | /&
= o2 o N ©
SEe
N o}
CIH
COMPOUND #37
0 Chiral
HN \
N
0 \N



HYDROXYMETHYL-4-N-[2"- (2"-NITROPHENYL)-2"- METHYLPROPIONYL]- CYTOSINE-1'-YL-1,3-

DIOXOLANE 61 [1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-D HYDRO
YL]-CARBAMIC ACID HEXYL ESTER 29 0HO O
Name 62 4-AMINO-1-[2-(2-METHOXY ETHOXYM

0 YRIMIDIN 4-
April 2005 Structure O,,,,,,, GHRL208H3 No.
HOXYMETHYL) -[1,3]DIOXOLAN-4- YL] -1H-

PYRIMIDIN-2-ONE 63 CARBONIC ACID 4-[4-(4- METHOXY- PHENOXYCARBONYLAMINO

The following compounds 38 to 281 are also compounds in accordance with the

invention:

No. Name

38  4-AMINO-1-(2-
DIMETHOXYMETHOXYMETH
YL-[1,3]DIOXOLAN-4-YL)-1H-
PYRIMIDIN-2-ONE

39  4-AMINO-1-(2-
DIETHOXYMETHOXYMETHY
L-[1,3]DIOXOLAN-4-YL)-1H-
PYRIMIDIN-2-ONE

40  4-AMINO-1-[2-
([1,3]DIOXOLAN-2-
YLOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE

41 4-AMINO-1-[2-
(TETRAHYDRO-PYRAN-2-
YLOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE

Structure



)-2-OX0O-2H-PYRIMIDIN-1- YL]-[1,3]DIOXOLAN-2- YLMETHYL ESTER 4- METHOXY-PHENYL ESTER

64 (2S,4S)-2-(2"-METHYL- HEXANOICOXYMETHYL)-4- (4'-NN DIMETHYLAMI%%ET@E E

NE-CYTOSIN-1'-YL)-1,3- DIOXOLANE 65 (28,48)-25;é2"-ETHYL- HEXANOICOX ) f%-él- (4'-N,N

DIMETHYLAMINOMETHYLE NE-CYTOSIN-1'-YL)-1,3- DIOXOLANE 66 6-(Benzyl-tert-butoxycarbonyl-

amino)-hexaggic acid 4-(4-amin@g=0x0-2H-pyrimidin- I-yl)- [1,3]diox@ianyImethyl ester 30 O Structure

12 April 20030 Cld:ARIBONOCNAMS 4-(4-AMINO- NH,Chiral
2-0X0-2H-PYRIMIDIN-1-YL)- 7\
[1,3]DIOXOLAN-2-YLMETHYL

N
ESTER PHENYL ESTER o \\<
T

43 CARBONIC ACID 4-(2-OXO-4- o o
PHENOXYCARBONYLAMINO e o
OH-PYRIMIDIN-1-YL)- | oo I @
[1,3]DIOXOLAN-2-YLMETHYL oy
ESTER PHENYL ESTER °

44 [1-2-HYDROXYMETHYL- o O ohiral
[1,3]DIOXOLAN-4-YL)-2-OXO- \, o m | T \O
1,2-DIHYDRO-PYRIMIDIN-4- A0
YL]-CARBAMIC ACID o
PHENYL ESTER

45  [1-(2-HYDROXYMETHYL- BN Chiral
[1,3]DIOXOLAN-4-YL)-2-OXO- i O Nﬂ/
1,2-DIHYDRO-PYRIMIDIN-4- HO oj Ve
YL]-CARBAMIC ACID ETHYL 0
ESTER

46  CARBONIC ACID 4-(4-AMINO- H,C Chiral
2-0XO-2H-PYRIMIDIN-1-YL)-

[1,3]DIOXOLAN-2-YLMETHYL }rci @/NHZ
ESTER ETHYL ESTER o\, [



67 CARBONIC ACID 4-(4-AMINO 2-OXO-2H-PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YLMETHYL ESTER
ISOPROPYL ESTER TRIFLUOROACETATE SALT 68 CARBONIC ACID 4-(4-AMINO-.
2-0X0-2H-PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2 YLMETHOXYMETHYL ESTERI%@'&@Q@L ESTER
TRIFLUOROACETIC ACID SALT 69 (2S,4S)-2-(2"“METHYLPHENYLACETOXY)
METHYL-4-&¥TOSIN-1"-YL- 1 84OXOLANE 70 (2S,4S)-2-(2"- MEFYLBHENYLACETOXY)
METHYL-4-(@-N, ARNETHYAGNYNQMETHYLE NESCYTOSIN-1-YL)-1,3- DIOXOLANE 71
[1-(2-HYDROXY METRYy (L BIONALANHHYL)-2-OXO5 1,2-DIHYDRO-PYRIMIDIN-4- YL]-CARBAMIC

ACID 2-0XO0-2H-PYRIMIDIN-1-YL)- o NG
[1,3]DIOXOLAN-2-YLMETHYL °© . 0 Nf\',( WO,
ESTER ETHYL ESTER g) oo

(0]
48 BUTYL-CARBAMIC ACID 4- HG Chiral
(4-AMINO-2-0XO-2H- k\\
PYRIMIDIN-1-YL)- \
[1,3]DIOXOLAN-2-YLMETHYL )\
0] = NH.
ESTER o \,,,,,,(0 NK?I/ ,
T
49  N-[1-2-HYDROXYMETHYL- 0
[1,3]DIOXOLAN-4-YL)- N)g(CHs
CYTOSYL]-2,2-DIMETHYL- HC
PROPIONAMIDE | Sy
N (6]
HO///"', (O
J
50 [1-2-HYDROXYMETHYL- 0
[1,3]DIOXOLAN-4-YL)- NJ\O
CYTOSYL]-CARBAMIC ACID /\©
BENZYL ESTER | 1
o N o
Ho ;
o
51  4-(4- o
BENZYLOXYCARBONYLAMI NJ\O
NOCYTOSYL)- /\O
[1,3]DIOXOLAN-2-YLMETHYL NN
BENZYL CARBONATE o P8
O



PENTYL ESTER 31 Structure 0 CH O H3 CO A, 0~-j O OH 3 HO 12 April 2005 CH, NCH CH3 No. Name

72 (2S,4S)-2-(2" DIMETHYLHEXANOICOXYM ETHYL)-4-(4'-N,N- DIMETHYLAMINO

THYLE

M
NE-CYTOSIN-1-YL)-1,3- DIOXOLANE 73 [1-(2-HYDI%§OXYMETHYL- [1,3]DIOXFEANALYYY_ox0-
1,2-DIHYDRO-PYRIMIDIN-4- YL]-CARBAMIC ACID 3-

No.
52

53

54

55

56

Name
(2S,4S5)-2-
PHENYLACETOXYMETHYL-
4-CYTOSIN-1'-YL-1,3-
DIOXOLANE

4-AMINO-1-(2-
TRITYLOXYMETHYL-
[1,3]DIOXOLAN-4-YL)-1H-
PYRIMIDIN-2-ONE

4-AMINO-1-[2-(1-METHOXY-1-
METHYL-ETHOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE

OCTANOIC ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO-  HO
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

4-AMINO-1-(2-
BENZYLOXYMETHOXYMET
HYL-[1,3]DIOXOLAN-4-YL)-
1H-PYRIMIDIN-2-ONE

///,,,

Structure

o— o—7 N\:>—NH2




METHOXY-PHENYL ESTER 74 1-(2-ALLYLOXYMETHYL- [1,3]DIOXOLAN-4-YL)-4- AMINO-1
H-PYRIMIDIN-2-ONE 32 0 Structure |1l O 3N' /N CH2 75 4-AMINO-1-((S)- ETHOXYMETHYL-
[1,3]DIOXOLAN-4(S)-YL)-1H PYRIMIDIN-2-ONE 76 N-[1-(2(S)-D- RlBOSYLOXYMEﬁﬂ@r % >
[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-ACETAMIDE "0 N*'N O 12 April 2005

0.CH,Chiral Ngchiral Name Structure
57 CARBONIC ACID 4-(4-AMINO- NH,
2-OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL 0 AN

ESTER BENZYL ESTER @A /Z< | /&
o) N
O//’/,, O -

58  2,2-DIMETHYL-PROPIONIC NH,
ACID 4-(4-AMINO-2-OXO-2H-
PYRIMIDIN-1-YL)- XN
[1,3]DIOXOLAN-2- o | k
0

YLMETHOXYMETHYL ESTER H,C
H3C o /\O

59  [1-(2-HYDROXYMETHYL- Ho =
[1,3]DIOXOLAN-4-YL)-2-OXO- L. (0 N
1,2-DIHYDRO-PYRIMIDIN-4- oj
YL]-CARBAMIC ACID BUTYL
ESTER

60  (28,4S)-2- 5 9
HYDROXYMETHYL-4-N-[2"- { J Hn
(2"-NITROPHENYL)-2"- Ho—" ’N\_>—N o
METHYLPROPIONYL - — N,
CYTOSINE-1-YL-1,3- J &
DIOXOLANE

61 [1-(2-HYDROXYMETHYL- HO BN
[1,3]DIOXOLAN-4-YL)-2-OXO-  \u.. (0 N T TS S
1,2-DIHYDRO-PYRIMIDIN-4- \ 0
YL]-CARBAMIC ACID HEXYL
ESTER



Chiral No. Name 77 Benzyl-{5-[1-(2-hydroxymethyl [1,3]dioxolan-4-yl)-2-oxo0-1,2- dihydro-pyrimidin-4-
ylcarbamoyl]-pentyl}-carbamic acid tert-butyl ester 78 6-(Benzyl-tert-butoxycarb

acid 4-{4-[6- (benzyl-tert-butoxycarbonyl- amino)-hex
[1,3]dioxolan-2-ylmethyl ester 79 2,2,2-TRICHLORC§’

onyl- aming)-hexanoic
%noylamino]-Z-oxo- 2H-pyrirﬁ%i‘ﬁ3£§l|?865

ACETIMIDIC ACID 4-(4- AMINO-2-OXO-2H-

PYRIMIDIN-NGYL)- [1,3]DIOXQA:-2-YLMETHYL ESTER 80 PENTANGDIOIC ACID 4-[4-(4-

METHOXY GARBQMYNESTYRYLAMMIN@ZOXO- 2#H!-PYRIMIDIN-1-YL]- N+
[1,3]DIOXOLAN-26iMEKRHYETHEXERMET Y} ESTER 81 4-[1-(2-HYDROXYMETHYL-

63

64

65

66

-[1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE

CARBONIC ACID 4-[4-(4-
METHOXY-
PHENOXYCARBONYLAMINO
)-2-0X0-2H-PYRIMIDIN-1-
YL]-[1,3]DIOXOLAN-2-
YLMETHYL ESTER 4-
METHOXY-PHENYL ESTER

(2S,48)-2-(2"-METHYL-
HEXANOICOXYMETHYL)-4-
(4'-NN-
DIMETHYLAMINOMETHYLE
NE-CYTOSIN-1"-YL)-1,3-
DIOXOLANE

(28,4S)-2-(2"-ETHYL-
HEXANOICOXYMETHYL)-4-
(4'-N,N-
DIMETHYLAMINOMETHYLE
NE-CYTOSIN-1'-YL)-1,3-
DIOXOLANE

6-(Benzyl-tert-butoxycarbonyl-
amino)-hexanoic acid 4-(4-amino-
2-0x0-2H-pyrimidin-1-yl)-
[1,3]dioxolan-2-ylmethyl ester

/ N

H.C—O

H,C



[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YLCARBAMOYL]-BUTYRIC ACID

METHYL ESTER 33 Structure 12 April 20056 N CH, 0 H C CH3 0 Chiral 0 CH3 N
PENTANEDIOIC ACID 4-(4 AMINO-2-OXO-2#H!- PYRIMIDIN-1-YL)- [1,3]DIOX

Name_ 82

2PEINONRETHY L

ESTER METHYL ESTER 83 6-Benzylamino-hexano% acid 4- (4-amino-2-o0xo-2H-pyrimidin- I-
yl)-[1,3]dioxolgn-2-ylmethyl esteyahis trifluoroacetate salt 84 6-Benzylaiiine-hexanoic acid 4-

(4-amino-2-gxo-2k-RRBONie s e L.3idioxator2-ylimethyl esterF 0

68

69

70

71

2-0XO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER ISOPROPYL ESTER
TRIFLUOROACETATE SALT

CARBONIC ACID 4-(4-AMINO-
2-0X0-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-
YLMETHOXYMETHYL ESTER
ISOPROPYL ESTER
TRIFLUOROACETIC ACID
SALT

(28,48)-2-(2"-
METHYLPHENYLACETOXY)
METHYL-4-CYTOSIN-1'-YL-
1,3-DIOXOLANE

(2S,4S)-2-(2"-
METHYLPHENYLACETOXY)
METHYL-4-(4'-N,N-
DIMETHYLAMINOMETHYLE
NE-CYTOSIN-1'-YL)-1,3-
DIOXOLANE

[1-2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-CARBAMIC ACID
PENTYL ESTER

F
F
OH NH, Chiral



85 4-AMINO-1-[2-(3,4- DIHYDROXY-5- HYDROXYMETHYL- TETRAHYDROFURAN-2-
YLOXYMETHYL)- [1,3]DIOXOLAN-4-YL]- 1 HPYIMIDIN-2-ONE, TRIFLUOROACETIC Aglg SALT 86
(2S,4S)-2-(2"-METHYL- HEXANOICOXYMETHYL)-4- CYTOSIN-I'-YL-1,3- DIOXOEARE! 2005
HYDROCHLORIDE 34 Structure O H3C-0HO " 1232\pril 2005 Chiral Chiral NH3 CI No. Name 87

(2S,4S)-2-(2146" DIMETHYLBENZQYLOXYME

72

73

74

75

76

(2S,4S)-2-(2"-
DIMETHYLHEXANOICOXYM
ETHYL)-4-(4'-N,N-
DIMETHYLAMINOMETHYLE
NE-CYTOSIN-1'-YL)-1,3-
DIOXOLANE

[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-CARBAMIC ACID 4-
METHOXY-PHENYL ESTER

1-(2-ALLYLOXYMETHYL-
[1,3]DIOXOLAN-4-YL)-4-
AMINO-1H-PYRIMIDIN-2-ONE

4-AMINO-1-(2(S)-
ETHOXYMETHYL-
[1,3]DIOXOLAN-4(S)-YL)-1H-
PYRIMIDIN-2-ONE

N-[1-(2(S)-D-
RIBOSYLOXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-ACETAMIDE

Structure

H,C
HC CH W
(@)
\/\/@: © N )
Noial
Cl \\\‘\( I'N \ N
0 C _

CH,

O/CHachiraI

CH Chiral

CH Chiral



THYL)-4-(4'-N,N- DIMETHYLAMINOMETHLYE NE-CYTOSIN-1'-YL)-1,3- DIOXOLANE 88
1-[2-(4-NITRO- PHENOXYCARBONYLOXYM ETHYL)-[ 1,3]DIOXOLAN-4- YL]-2-OX0-1,2-DIHYDRO-
PYRIMIDIN-4-YL- AMMONIUM; CHLORIDE 89 1-(2-HYDROXYMETHYL- [1,3]D|8>&?E1£R%-Q§YL)-4-(3-
CINNAMYL)-1 H-PYRIMIDIN- 2-ONE TRIFLUORO-ACETATE SALT 90 4-AMINO-1-[2-(3-

CINNAMYLQEYMETHYL)- [1, JRHQRXOLAN-4-YL]-1H- PYRIMIDINGrQNEe TRIFLUOROACETATE SALT
91 4-AMINO73-[2- B THOX Y - ERHRYMERIAYL)- [1,3]DIOXOLAN-4-YL]-1H- PXRIMIDIN-2-ONE 35

Structure [1,3]dioxolan-4-yl)-2-oxo0-1,2-
dihydro-pyrimidin-4-
ylcarbamoyl]-pentyl}-carbamic N \(\/\ﬁ l\ CH,
. . (0]
acid tert-butyl ester o Q \ o H37C<CH3
HO '-(o J )
78  6-(Benzyl-tert-butoxycarbonyl- o It
amino)-hexanoic acid 4-{4-[6- @M 0
(benzyl-tert-butoxycarbonyl- MO _
amino)-hexanoylamino]-2-oxo- @NW/N M
2H-pyrimidin-1-yl}- e @
[1,3]dioxolan-2-ylmethyl ester o
79  2,2,2-TRICHLORO- P
ACETIMIDIC ACID 4-(4- |
AMINO-2-0XO-2H- '\\\NTN
PYRIMIDIN-1-YL)- " i/> I
[1,3]DIOXOLAN-2-YLMETHYL ol
ESTER o~
Cl ol

80  PENTANEDIOIC ACID 4-[4-(4- P Chi

METHOXYCARBONYL- o Q P W

BUTYRYLAMINO)-2-OXO- %L\)Lo Qw 0
2#H!-PYRIMIDIN-1-YL]- 0

[1,3]DIOXOLAN-2-YLMETHYL
ESTER METHYL ESTER

81  4-[1-2-HYDROXYMETHYL- o Chira
[1,3]DIOXOLAN-4-YL)-2-0XO- . (o ‘N//zﬁN

1,2-DIHYDRO-PYRIMIDIN-4- Oj >f
YLCARBAMOYL]-BUTYRIC 3 © O\CH

ACID METHYL ESTER o 3



NN...<J~N 000 H3C~CH3 O 12 April 2005 Chiral CI NH2 No. Name 92 4-AMINO-1-[2-(1

CYCLOHEXYLOXY- ETHOXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1H- PYRIMIDIN-

1-(2'(S)-ETHOXYMETHYL- [1,3]DIOXOLAN-4'(S)-
[1-(2-Hydroxymethyl- [1,3]dioxolan-4-yl)-2-oxo0-1,2-
2-isopropyl-5¢methyl- cyclohexyggter 95 Carbonic acid 4-(4-aminosgngt@re2#H!-pyrimidin-1-yl)-

82

83

84

85

86

PENTANEDIOIC ACID 4-(4-
AMINO-2-OXO-2#H!-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER METHYL ESTER

6-Benzylamino-hexanoic acid 4-
(4-amino-2-oxo-2H-pyrimidin-1-
yl)-[1,3]dioxolan-2-ylmethyl ester
bis trifluoroacetate salt

6-Benzylamino-hexanoic acid 4-
(4-amino-2-oxo-2H-pyrimidin-1-
yl)-[1,3]dioxolan-2-ylmethyl ester

4-AMINO-1-[2-(3.4-
DIHYDROXY-5-
HYDROXYMETHYL-
TETRAHYDROFURAN-2-
YLOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-
1HPYIMIDIN-2-ONE,
TRIFLUOROACETIC ACID
SALT
(28,45)-2-(2"-METHYL-
HEXANOICOXYMETHYL)-4-
CYTOSIN-1-YL-1,3-
DIOXOLANE
HYDROCHLORIDE

ydro-pyrimidin-4-yl]-carbamic acid

@NHZChiral
/
N77/N

HSC\O o)

| o WNH;
OJ‘*T: g) NZ]/N
F
A j
N\/MO @NHZ
,,,,,, O N/
s

Chiral

HO™"

o]
H,C ( j N
\/\;\(O\\\ © N\_>7NH3 %
H,C

"ON
\% -4- ETHYLAMINO-1 H PYR]I%/I%ﬁﬁ-ggeﬁ\lE 94
|



[1,3]dioxolan-2-ylmethyl ester 2- isopropyl-5-methyl-cyclohexyl ester 96 2-METHYL-HEXANOIC ACID

[1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4:

Structure 0 0 0 X-CH3 0 12 April 2005 NH2 Chiral \_-CH3 Chiral H3 No. Name 7P
4-AMINO-1-[2-(1-BUTOXY ETHOXYMETHYL)- [1,3]BIOXOLAN-4-YL]-1H- PYRIMIDIN-2-ONE

No.
87

88

&9

90

91

Name
(2S,45)-2-(2",6"-
DIMETHYLBENZOYLOXYME
THYL)-4-(4'-N,N-
DIMETHYLAMINOMETHLYE
NE-CYTOSIN-1'-YL)-1,3-
DIOXOLANE

1-[2-(4-NITRO-
PHENOXYCARBONYLOXYM
ETHYL)-[1,3]DIOXOLAN-4-
YL]-2-OXO-1,2-DIHYDRO-
PYRIMIDIN-4-YL-
AMMONIUM; CHLORIDE

1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-4-(3-
CINNAMYL)-1H-PYRIMIDIN-
2-ONE TRIFLUORO-ACETATE
SALT

4-AMINO-1-[2-(3-
CINNAMYLOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE
TRIFLUOROACETATE SALT

4-AMINO-1-[2-(1-ETHOXY-
ETHOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE

Structure

CH, HC_ OH,
0 N

9
HC U O\\“\EJ ",/N\:,\{>7N/)

0]
F
Fﬁ/u\
F

OH

1,
Ho™ (
0

o
j

156$_§A‘MIDE 36



98 (25,4S) 4-AMINO-1-(2- BENZYLOXYMETHYL- [1,3]DIOXOLAN-4-YL)-1H- PYRIMIDIN-2-ONE 99
2-ETHYL-HEXANOIC ACID [1- (2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO-,
1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 100 2,4,6-isr1giisopropyl-benzoic acid 4- 12 April 2005
(4-amino-2-oxo-2H-pyrimidin- |- yl)-[1,3]dioxolan-2-ytmethyl ester 101 ADAMANTANE-1- CARBOXYLIC
ACID 4-(4- BENZYLOXYCARBQMYELAMI NO-2-OXO-2H-PYRIMIBHN;de¥d)-[1,3]DIOXOLAN-2-

YLMETHYL GSTERAMING $ifpgtire 'N* 'O IN.1, N 001 012 April 2005~ _n,
CYCLOHEXYLOXY- K\(
ETHOXYMETHYL)- 0o ‘\\\N\WN
[1,3]DIOXOLAN-4-YL]-1H- Vs <j i
PYRIMIDIN-2-ONE o ©

>7CH3
()
93 1-(2'(S)-ETHOXYMETHYL- HG Chiral

[1,3]DIOXOLAN-4'(S)-YL)-4-

0]
ETHYLAMINO-1H- Vo [T ) N cH,
PYRIMIDIN-2-ONE ¢ j N\7]/N
(0]
(0]

94  [1-(2-Hydroxymethyl- :CH ,
[1,3]dioxolan-4-yl)-2-ox0-1,2- HO\ O — o) S
dihydro-pyrimidin-4-yl]-carbamic Oj N/\/>\ o
acid 2-isopropyl-5-methyl- < N0
cyclohexyl ester ©

H,C
CH,

95 Carbonic'ac.id.4-(4-amino-2-oxo- N_o

2#H!-pyrimidin-1-yl)- >/

o
. H.C \\\““( " /\>\
[1,3]dioxolan-2-ylmethyl ester 2- 3 o—’\ )\ /"~NH,
; N
isopropyl-5-methyl-cyclohexyl ., CH, 0

ester

96  2-METHYL-HEXANOIC ACID 0 Chiral
[1-2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO- N)WCHs
1,2-DIHY DRO-PYRIMIDIN-4- Ny
YL]-AMIDE | /&



NH2 Chiral NH2 No. Name 102 ADAMANTANE-1- CARBOXYLIC ACID 4- {4 [[ADAMANTANE-1-
CARBONYL)-AMINO]-2-OXO- 2H-PYRIMIDIN-1-YL}- [1,3]DIOXOLAN-2-YLMETHYL E?g@% 103
CARBONIC ACID 4-[4-(4- CHLORO PHENOXYCARBONYLAMINO )-2-OXO-2H-PYPRIMISIN-1-
YL]-[1,3]DIOXOLAN-2- YLMETHYL ESTER 4- CHLORO-PHENYL ESTER 104
[1-(2-HYDR®¥KYMETHYL- [1,3}Q}QXOLAN-4-YL)-2-OXO- 1,2-DIH¥RR@RYRIMIDIN-4- YL]-CARBAMIC
ACID 4- CHY®ROsPHIENY- ESTER UFRIRILOROACETATE SALT 105 CA%BQPNQZACID 4-(4-AMINO-
2-OXO0-2H-PYRIMIPIGKYINETHYL)-

|
[1,3]DIOXOLAN-4-YL]-1H- o NN
PYRIMIDIN-2-ONE e el j g
3 / 0]

(0] (0]

—on,

(0]

98  (2S5,4S) 4-AMINO-1-(2- NH,Chiral

BENZYLOXYMETHYL- N—

[1,3]DIOXOLAN-4-YL)-1H- o:< p
PYRIMIDIN-2-ONE ®/\o/,,,, o_ N

99 2-ETHYL-HEXANOIC ACID [1- CH, Chiral
(2-HYDROXYMETHYL- T WN?//(/»
[1,3]DIOXOLAN-4-YL)-2-OXO- ey N\]Z/N ) oH,
1,2-DIHYDRO-PYRIMIDIN-4- o o
YL]-AMIDE

100 2,4,6-Triisopropyl-benzoic apid 4- A/NHQ
(4-amino-2-ox0-2H-pyrimidin-1- O O, O N |
yl)-[1,3]dioxolan-2-ylmethyl ester CHs CH gj N

HC CH, ©
HC™ CH,

101 ADAMANTANE-1- v@
CARBOXYLIC ACID 4-(4- WNTO
BENZYLOXYCARBONYLAMI o N I
NO-2-0X0-2H-PYRIMIDIN- - preon

YL)-[1,3]DIOXOLAN-2- Q oo
YLMETHYL ESTER E



[1,3]DIOXOLAN-2-YLMETHYL ESTER 4-CHLORO-PHENYL ESTER TRIFLUOROACETATE SALT

106 (2S,4S)-2-(2"- METHYLPHENYLACETOXY) METHYL-4-(CYTOSIN-1'-YL)-
HYDROCHLORIDE 38 C cl 12 April 2005 CiChiral GiChiral NH3 CI No. Name 1

S DPAIANE

2,2-DIMETHYLHEXANOIC ACID 4-(4-AMINO-2-OX0-2H- PYRIMIDIN-1-YL)-1,3-
DIOXOLAN-RxYLMETHYL ESTHRHYDROCHLORIDE 108 1-BENZ¥lerarbl-(2- HYDROXYMETHYL-

[1,3]DIOXOLAN-AA AR N E21DIHYDRO-PYRIMIDIN-4- (\/N o
I
O/------ oj © é

103

104

105

106

CARBOXYLIC ACID 4-{4-
[(ADAMANTANE-1-
CARBONYL)-AMINO]-2-OXO-
2H-PYRIMIDIN-1-YL}-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER

CARBONIC ACID 4-[4-(4-
CHLORO-
PHENOXYCARBONYLAMINO
)-2-0X0-2H-PYRIMIDIN-1-
YL]-[1,3]DIOXOLAN-2-
YLMETHYL ESTER 4-
CHLORO-PHENYL ESTER

[1-2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-CARBAMIC ACID 4-
CHLORO-PHENYL ESTER
TRIFLUOROACETATE SALT

CARBONIC ACID 4-(4-AMINO-
2-OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER 4-CHLORO-PHENYL
ESTER TRIFLUOROACETATE
SALT

(28,4S)-2-(2"-
METHYLPHENYLACETOXY)
METHYL-4-(CYTOSIN-1"-YL)-
1,3-DIOXOLANE
HYDROCHLORIDE

: _ClIChiral
JJ\
N O



YL]-UREA 109 BENZYL-CARBAMIC ACID 4- [4-(3-BENZYL-UREIDO)-2- OXO-2#H!-PYRIMIDIN-1-YL]-
[1,3]DIOXOLAN-2-YLMETHYL ESTER 110 ADAMANTANE-1- CARBOXYLIC ACID 4-(4-
AMINO-2-OXO-2H- PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YLMETHYL ESTER ﬁ?t‘%P(fEiéﬂ%L-TERT-
BUTOXYCARBONYL- AMINO)-PENTANOIC ACID 22 (4-AMINO-2-OXO-2H- PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL NGSTER 39 HO 12 April 2005 NH, GiNid@,chiral Chiral

107 2,2-DIMETHYLHEXANOIC ol
ACID 4-(4-AMINO-2-0XO-2H- CH, o\sg JN Q_NH; o
PYRIMIDIN-1-YL)-1,3- - » —
DIOXOLAN-2-YLMETHYL ’ ®
ESTER HYDROCHLORIDE

108 1-BENZYL-3-[1-(2- o NN Chiral

HYDROXYMETHYL- |, o Nﬂ/ YN\/Q

[1,3]DIOXOLAN-4-YL)-2-OXO- g ‘ 7f“ o

1,2-DIHY DRO-PYRIMIDIN-4- 0
YL]-UREA

[4-(3-BENZYL-UREIDO)-2-
OXO-2#H!-PYRIMIDIN-1-YL]-

[1,3]DIOXOLAN-2-YLMETHYL %
ESTER o’ g 0 NyNVG
(0]

109 BENZYL-CARBAMIC ACID 4- Q Chiral

110 ADAMANTANE-1- (\(NHZ
CARBOXYLIC ACID 4-(4- |
AMINO-2-0X0-2H- o™y
PYRIMIDIN-1-YL)- o j I
[1,3]DIOXOLAN-2-YLMETHYL d o
ESTER

111 5-(BENZYL-TERT- Hc><CHs
BUTOXYCARBONYL- § o,
AMINO)-PENTANOIC ACID 4- =0
(4-AMINO-2-0XO0-2H- N ™
PYRIMIDIN-1-YL)- { ; ot
[1,3]DIOXOLAN-2-YLMETHYL /‘”“<o] !
ESTER 4



No. Name 112 CARBONIC ACID 4(S)-(4' AMINO-2'-OXO-2H- PYRIMIDIN-1"-YL)- [1,3]DIOXOLAN-2(S)-
YLMETHYL ESTER 4-(5",6" DIMETHOXY-1"-OXO-INDAN- 2"-YLIDENEMETHYL)-2,6-
DIMETHYL-PHENYL ESTER 113 4-AMINO-1-[2-(1-METHOXY- CYCLOHEXYLCI;)%YN?ELI'%WE)-
[1,3]DIOXOLAN-4-YL]-1H- PYRIMIDIN-2-ONE 114 8{BENZYL-TERT- BUTOXYCARBONYL-
AMINO)-PENFANOIC ACID 4-§@f5-(BENZYL-TERT- BUTOXYCARRRNYL- AMINO)

PENTANOY | 5MINRRBONO- ZHIF YRIMIRIN-1-YL}- [1,3]DJOXOLAN2-YLMETHYL &STER 115

BENZYL-{4-[1-(2- XIMBROXOOKDLEEYL- [1,3]DIOXOLAN-4- -OX0-
PYRIMIDIN-1'-YL)- . L o A
[1,3]DIOXOLAN-2(S)- wd . (o N
YLMETHYL ESTER 4-(5",6"- HC™0 OJ Zf

DIMETHOXY-1"-OXO-INDAN-
2"-YLIDENEMETHYL)-2.6-
DIMETHYL-PHENYL ESTER

113 4-AMINO-1-[2-(I-METHOXY-
CYCLOHEXYLOXYMETHYL)- o N

[1,3]DIOXOLAN-4-YL]-1H- O*(
PYRIMIDIN-2-ONE o, O NS

114 5-(BENZYL-TERT- o e
BUTOXYCARBONYL- { oo
AMINO)-PENTANOIC ACID 4- N KYWVV@
{4-[5-(BENZYL-TERT- d . _.\\NT‘N I
BUTOXYCARBONYL- VEG
AMINO)- d

PENTANOYLAMINO]-2-OXO-
2H!PYRIMIDIN-1-YL}-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER

115 BENZYL-{4-[1-(2- e,
HYDROXYMETHYL- T
[1,3]DIOXOLAN-4-YL)-2-0XO- YVQ
1,2-DIHYDRO-PYRIMIDIN-4- AN
YLCARBAMOYL]-BUTYL!}- ot O
CARBAMIC ACID TERT!- s o] o
BUTYL ESTER

BENZYLOXYCARBONYLAMI
NO-2-OXO-2H-PYRIMIDIN-1-

(0]
YL)-[1,3]DIOXOLAN-2- o NG v@
\ / 77/0
(o]

YLMETHYL ESTER 4- . ONeN
Y

116 CARBONIC ACID 4-(4- : ,O~ch, Chiral

METHOXY-PHENYL ESTER



1,2-DIHYDRO-PYRIMIDIN-4- YLCARBAMOYL]-BUTYL}- CARBAMIC ACID TERT!- BUTYL ESTER 116
CARBONIC ACID 4-(4- BENZYLOXYCARBONYLAMI NO-2-OXO-2H-PYRIMIDIN-1- .
YL)-[1,3]DIOXOLAN-2- YLMETHYL ESTER 4- METHOXY-PHENYL ESTER 40 H3 0R&td&fie 12 April
2005 Chiral 41 No. Name 117 4-AMINO-1-{2-[1-(L, DIMETHYL-PROPOXY)- ETHOXYMETHYL]-
[1,3]DIOXOLAN-4-YL}-1H- PYRIMIPIN-2-ONE 118 CARBONIC AGIR#t{#AMINO-

2-0XO-2H-AYRIMIDINGRSL): (L AIPIQXOLAN-2-YLMETHYL P
DIMETHYL-PROPOXY)- y C&CHﬁ\s 5 m
ETHOXYMETHYL]- g 0" o j Y
[1,3]DIOXOLAN-4-YL}-1H- 5 5

PYRIMIDIN-2-ONE

118 CARBONIC ACID 4-(4-AMINO- HE onil
2-0X0-2H-PYRIMIDIN-1-YL)- OQ
[1,3]DIOXOLAN-2-YLMETHYL ;\
ESTER 4-METHOXY-PHENYL o3

ESTER (Oj NW/N
(0]

119 HEXYL-CARBAMIC ACID 4- 3. Chir
[4-(3-HEXYL-UREIDO)-2-OXO- R P
2#H!-PYRIMIDIN-1-YL]- Fgcw N I
[1,3]DIOXOLAN-2-YLMETHYL o
ESTER

120 1-HEXYL-3-[1-(2- HCi _— N7]/N Chiral
HYDROXYMETHYL- . oL
[1,3]DIOXOLAN-4-YL)-2-OXO- EJ Zﬁ I e
1,2-DIHYDRO-PYRIMIDIN-4-

YL]-UREA

121 HEXYL-CARBAMIC ACID 4- o @NHZChifa'
(4-AMINO-2-OXO-2H- )L S, (‘j N Ll
PYRIMIDIN-1-YL)- /\/\/\ N o ZY/
[1,3]DIOXOLAN-2-YLMETHYL  HC
ESTER



ESTER 4-METHOXY-PHENYL ESTER H3C 11Y LIbt11 L-U1AA-D1IIVII. flUIL) '-F
[4-(3-HEXYL-UREIDO)-2-OXO- 2#H!-PYRIMIDIN-1-YL]- HF [1,3]DIOXOLAN-2-YLMETHYL ESTER 120
HO HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMII%)I?l\‘ﬁﬁtl%q- REA 121
HEXYL-CARBAMIC ACID 4- (4-AMINO-2-OXO-2H- PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YLMETHYL
ESTER /N §y,H,C 0 Structure NahZeApril 2005 Chiral Structure

122 CARBONIC ACID 4-(4- 1
BENZYLOXYCARBONYLAMI 0
NO-2-0XO-2H-PYRIMIDIN-1- 3 LA
YL)-[1,3]DIOXOLAN-2- ooy
YLMETHYL ESTER HEXYL
ESTER

123 4-AMINO-1-{2-[BIS-(4- o
METHOXY-PHENYL)- N ST
PHENYL- o Y
METHOXYMETHYL]- 9
[1,3]DIOXOLAN-4-YL}-1H-

PYRIMIDIN-2-ONE ne®

124 {1-[2-(4-ISOPROPYL- 1
PHENYLCARBAMOYLOXYM . 0O
ETHYL)-[1,3]DIOXOLAN-4- K@ o UL
YL]-2-0XO-1,2-DIHYDRO- oS
PYRIMIDIN-4-YL}-CARBAMIC
ACID BENZYL ESTER

125 Benzyl-{5-[1-(2-hydroxymethyl- 0 CH30H3
[ 1 ,3]d10x01qn-f1-y1)-2-0x0- 1,2- oH NN
dihydro-pyrimidin-4- . Nﬂ/
ylcarbamoyl]-5-methyl-hexyl} - AEA e N
carbamic acid tert-butyl ester 0 )

126 CARBONIC ACID 4-(4-AMINO- NH,
2-0XO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL | /&
ESTER HEXYL ESTER o



Chirz CHs Chiral Chiral No. Name 122 CARBONIC ACID 4-(4 BENZYLOXYCARBONYLAMI
NO-2-OX0O-2H-PYRIMIDIN-1- YL)-[1,3]DIOXOLAN-2- YLMETHYL ESTER HEXYL_ ESTER 123
4-AMINO-1-{2-[BIS-(4- METHOXY-PHENYL)- PHENYL METHOXYMETHYL]- [1,%@3&%9%&-4-YL}-1H-
PYRIMIDIN-2-ONE 124 {1-[2-(4-ISOPROPYL- PHENYLCARBAMOYLOXYM ETHYL)-
1,3]DIOXOLAY-4- YL]-2-OXO-{i21iIHYDRO- PYRIMIDIN-4-YL}-CARBAMIC ACID BENZYL ESTER 125
Benzyl-{5-[11Z7hydrasypRribyly [13ldieplgn-4-yl)-2-oxo-1,2- dihydro-pyrimidin-4 N,
CARBAMIC ACID 4-(4- CH, N
AMINO-2-OXO-2H- | N
PYRIMIDIN-1-YL)- H.C o k
[1,3]DIOXOLAN-2-YLMETHYL )k
ESTER N

OXO-4#H!- 0
BENZO[1,3]DIOXIN-2- S !
YLOXYMETHYL)- s ol Ny
TETRAHYDRO-FURAN-2-YL]- 0
1#H!-PYRIMIDIN-2-ONE;

COMPOUND WITH
TRIFLUORO-ACETIC ACID

129 (2S,4S8)-2-(1"- o e o
ADMANTANEACETOXY)MET @J Oy >\—N\ /Neg,
HYL-4-(4'-N,N- o= o/ N_ /™" ’

DIMETHYLAMINOMETHYLE
NE-CYTOSIN-1'-YL)-1,3-
DIOXOLANE

128 4-AMINO-1-[5-(2-METHYL-4- 0 /oM
N

130 (2S,48)-2-(2"-
DIPHENYLACETOXYMETHY O
L)-4-(4'-N,N- e o
pheemvLAvowETve (o (%) oo o
- 1-YL)-1,3- d
DIOXOLANE

131 (2S,45)-2-
(BENZYLOXYCARBONYL-L- @ i

VALINOXYMETHYL)-4-(4'- o\(
N,N- HC o Q
DIMETHYLAM'INOMETHYLE 3 >/S//O\““‘( j,\}_”\ ,\{/—N\CH3
NE-CYTOSIN-1'-YL)-1,3- 4 0 .
DIOXOLANE



ylcarbamoyl]-5-methyl-hexyl} - carbamic acid tert-butyl ester 126 CARBONIC ACID 4-(4-AMINO-
2-OXO-2H-PYRIMIDIN-1-YL)- [1,3] DIOXOLAN-2-YLMETHYL ESTER HEXYL ESTER 42 Structure OH
N 0 12 April 2005 NH2 AN 0 Ixl O N, O HCWO" -%E#y/ }\/ 0 No.Name 127~ #PH
(4-ISOPROPYL-PHENYL) CARBAMIC ACID 4-(4- AMINO-2-OX0O-2H- PYRIMIDIN-1-YL)-

[1,3]DIOXOAN-2-YLMETHYL 2 dER Structure

132 6-(Benzyl-tert-butoxycarbonyl-
amino)-2,2-dimethyl-hexanoic _
acid 4-[4-(dimethylamino- ©ANW§8LO (Oj N//?‘/ "\
methyleneamino)-2-oxo-2H- Too 27/
pyrimidin-1-yl]-[1,3]dioxolan-2-
ylmethyl ester

133 2,2-Dimethyl-propionic acid 4-[4- %

(dimethylamino- H3C§/lko CH,
methyleneamino)-2-oxo-2H- Hfl d | o ﬂ/ N\\/r\i\
pyrimidin-1-yl]-[1,3]dioxolan-2- : '( j N7//N CH,
ylmethyl ester O 4

134 4-AMINO-1-{2-[(4-METHOXY- A~
PHENYL)-DIPHENYL- ok
METHOXYMETHYL]- He ol j he
[1,3]DIOXOLAN-4-YL}-1H- % O J oo ©
PYRIMIDIN-2-ONE O

135 DIHEXYLCARBAMIC ACID 0 e
4(S)-(4-AMINO-2'-OXO-2H- NN (OjnNYL

O

PYRIMIDIN-1'-YL)-
[1,3]DIOXOLAN-2(S)-
YLMETHYL ESTER

HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-
1H!PYRIMIDIN-2-ONE

136 4-(BENZO[1,3]DITHIOL-2-
YLAMINO)-1-(2- Q
S



128 4-AMINO-1-[5-(2-METHYL-4- OXO-4#H! BENZO[1,3]DIOXIN-2- YLOXYMETHYL)-
TETRAHYDRO-FURAN-2-YL]- 1#H!-PYRIMIDIN-2-ONE; COMPOUND WITH TR|FLUORQ-ACETIC
ACID 129 (2S,4S)-2-(1"- ADMANTANEACETOXY)MET HYL-4-(4-N,N- DIMETHYLARII THYLE
NE-CYTOSIN-1"-YL)-1,3- DIOXOLANE 130 (2S,4S)®-(2"- DIPHENYLACETOXYMETHY L)-4-(4'-N,N-
DIMETHYLAWMINOMETHYLE NEsfeY TOSIN-1-YL)-1,3- DIOXOLANE,13%(2S,4S)-2-
(BENZYLOXYEARBONY L REMLINOAUMETHYL)-4-(4'- N,N DIMETHYLAMINOMETHY,LE
NE-CYTOSIN-1"-Y)ANNO-2-0X0-2H- < P Ni /l) :

PYRIMIDIN-1-YL)- NN gj ™
[1,3]DIOXOLAN-2-YLMETHYL 0
ESTER

YLOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE

138 4-AMINO-1-[2- BN
S 2
(BENZO[1,3]DITHIOL-2- @: N (o Nﬂ/
O

139 4-AMINO-1-[2-(DIMETHOXY- Chira
PHENYL- o
METHOXYMETHYL)- O j /1
[1,3]DIOXOLAN-4-YL]-1H- Jo ° P!
PYRIMIDIN-2-ONE HCT™ on, o

140 BENZYL-METHYL- o cnira
CARBAMIC ACID 4-(4- )

) = NH,
AMINO-2-0XO-2H- 1oL ° N//?/\l/
PYRIMIDIN-1-YL)- ’ oj T
o}

[1,3]DIOXOLAN-2-YLMETHYL

ESTER

141 4-AMINO-1-[2-(1,1- NH,
DIMETHOXY- (/\\(
PENTYLOXYMETHYL)- 7 i
[1,3]DIOXOLAN-4-YL]-1H- o o o Tg
PYRIMIDIN-2-ONE S \<j



DIOXOLANE 43 Structure NH2 12 April 2005 No. Name 132 6-(Benzyl-tert- butoxycarbonyl
amino)-2,2-dimethyl-hexanoic acid 4-[4-(dimethylamino- methyleneamino)-2-oxo-
pyrimidin-1-yl]-[1,3]dioxolan-2- yimethyl ester 133 2, % Dimethyl-propionic acid 4- [41 (éi?ﬂéﬁﬂﬂgmlno-
methyleneamino)-2-oxo-2H- pyrimidin-1-yl]-[1,3]diox fan-2- ylmethyl ester 134
4-AMINO-1-{&5[(4-METHOXY- REENYL)-DIPHENYL- METHOXY M&fildikd- [1,3]DIOXOLAN-4-YL}-1H-

PYRIMIDIN-24©NE4.38 PIHEXYLCARBAMIC ACID 4(S) (4" INO% oxo 2H- PYRIMIDIN-1-YL)
[1,3]DIOXOLAN-2(METHYLPHENYLACETOX NE¢ J 7N,
Y)METHYL-4-(4'-N,N- J
DIMETHYLAMINOMETHYLE
NE-CYTOSIN-1,-YL)-1,3-
DIOXOLANE

143 (2S,48)-2-(4"-N,N- o @ o
DIMETHYLAMINOPHENYLA O Tl Nl o,
CETOXY)METHYL-4-(4'-N,N- m °
DIMETHYLAMINOMETHYLE ~
NE-CYTOSIN-1"-YL)-1,3- SR
DIOXOLANE

144  4-(9-PHENYL-9#H!-XANTHEN-
9-YLAMINO)-1-[2-(9-PHENYL-
9#H!-X ANTHEN-9-
YLOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1#H!-
PYRIMIDIN-2-ONE

145 1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-4-(9-
PHENYL-9#H!-XANTHEN-9-
YLAMINO)-1#H!-PYRIMIDIN-
2-ONE

146 4-AMINO-1-[2-(9-PHENYL-
9#H!-XANTHEN-9-
YLOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1#H!-
PYRIMIDIN-2-ONE




YLMETHYL ESTER 136 4-(BENZO[1,3]DITHIOL-2- YLAMINO)-1-(2- HYDROXYMETHYL-

[1,3]DIOXOLAN-4-YL)- 1 HIPYRIMIDIN-2-ONE 44 Structure H\0 O JH"'O 3 H% Vi;(l
Hz Chiral No. Name 137 DECYL-CARBAMIC ACID 4 (4-AMINO-2-OXO-2H- PYRIMIPIN-
[1,3]DIOXOLAN-2-YLMETHYL ESTER 138 4-AMING-1-[2- (BENZO[L,3]DITHIOL-2-

No.
147

148

149

150

151

Name
THIOCARBONIC ACID O-
[4(S)-(4'-AMINO-2'-OXO-2H-
PYRIMIDIN-1'-YL)-
[1,3]DIOXOLAN-2(S)-
YLMETHYL] ESTER O-
PHENYL ESTER

Acetic acid 6-acetoxy-5-
acetoxymethyl-2-[4-(4-
benzyloxycarbonylamino-2-oxo-
2H-pyrimidin-1-yl)-[1,3]dioxolan-
2-ylmethoxy]-2-methyl-
tetrahydro-[1,3]dioxolo[4,5-
b]pyran-7-yl ester

6-(Benzyl-tert-butoxycarbonyl-
amino)-2-methyl-hexanoic acid 4-
[4-(dimethylamino-
methyleneamino)-2-oxo-2H-
pyrimidin-1-yl]-[1,3]dioxolan-2-
ylmethyl ester

CARBONIC ACID HEXYL
ESTER 4-(4-
HEXYLOXYCARBONYLAMIN
0-2-0X0-2H-PYRIMIDIN-1-
YL)-[1,3]DIOXOLAN-2-
YLMETHYL ESTER

Acetic acid 6-acetoxy-5-
acetoxymethyl-2-[4-(4-amino-2-
oxo-2H-pyrimidin-1-yl)-
[1,3]dioxolan-2-ylmethoxy]-2-
methyl-tetrahydro-
[1,3]dioxolo[4,5-b]pyran-7-yl
ester

Structure
Chiral

April 2005

BoL)-



YLOXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1H- PYRIMIDIN-2-ONE 139 4-AMINO-1-[2-(DIMETHOXY-
PHENYL METHOXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1H- PYRIMIDIN-2-ONE 1 %BEIE{%WETHYL-
CARBAMIC ACID 4-(4- AMINO-2-OXO-2H- PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-Y{Rf ESTER
141 4-AMINO-1-[2-(1,1- DIMETHOXY- PENTYLOXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-RONE 45 CH3 Stryglyge 12 April 2005 H2 NH2 Chiral Siructure

152 4-[(BENZOTRIAZOL-1- o NN}
YLMETHYL)-AMINO]-1-(2- - ﬂ/ N
HYDROXYMETHYL- £2e J NN
[1,3]DIOXOLAN-4-YL)-1H- X \7f
PYRIMIDIN-2-ONE 0

153 BENZOIC ACID 4-(4-
BENZYLOXYCARBONYLAMI \ OJQ
NO-2-0XO-2H-PYRIMIDIN-1- X
YL)-[1,3]DIOXOLAN-2- 0
YLMETHYL ESTER

154 4-AMINO-1-[2-(1-
BENZYLOXY-1-METHYL- @
ETHOXYMETHYL)- Q
[1,3]DIOXOLAN-4-YL]-1H- he T NN,
PYRIMIDIN-2-ONE oo, (o Nq/
T
155 (28,48)-2-[2"-(2"- NO, cH, 0
NITROPHENYL)-2"- o \{O ’ >\;N
METHYLPROPIONYLOXYME oY\ OJ NN,
THYL]-4-CYTOSIN-1"-YL-1,3- 3 —
DIOXOLANE
156  (28,48)-2-(N,N-DIMETHYL-L- HG
VALINYLOXYMETHYL)-4- HG N4,
CYTOSIN-1-YL-1,3- 5 9
DIOXOLANE HC o\(j >\~h{
o Ny ’N\_}—m2



2 Chiral 2 No. Name 142 (2S,4S)-2-(2" DIMETHYLPHENYLACETOX Y)METHYL-4-(4"-N,N-
DIMETHYLAMINOMETHYLE NE-CYTOSIN-I,-YL)-1,3- DIOXOLANE 143 (2S,4S -2-(4"_-%0%-
DIMETHYLAMINOPHENYLA CETOXY)METHYL-4-(4-N,N- DIMETHYLAMINOMETHYLEV05
NE-CYTOSIN-1"-YL)-1,3- DIOXOLANE 144 4-(9-PHENYL-9#H!-XANTHEN-
9-YLAMINOX}-[2-(9-PHENYL-194H-XANTHEN-9 YLOXYMETHY L1, iR} OXOLAN-4-YL]-1#H!-
PYRIMIDIN-25@NE 448 1¢62-HMPRQXYMETHYL- [1,3]DJQXOLAN-4-YL)-4-(9-
PHENYL-9#H!-X ANEHEN PROPAMIMN) HH-P)Y RIMIDI
-4-CYTOSIN-1'-YL-1,3-
DIOXOLANE

dihydro-pyrimidin-4-
ylcarbamoyl]-hexyl}-carbamic
acid tert-butyl ester HC

158 Benzyl-{5-[1-(2-hydroxymethyl- oH N
[1,3]dioxolan-4-yl)-2-oxo0-1,2- N m p
’ " N
gj Z]/ o N

159 CARBONIC ACID 4-[4-(4- . Chir:
CHLORO- Mkf
BUTOXYCARBONYLAMINO)-  ° QWN I g

2-0X0-2H-PYRIMIDIN-1-YL]- !

[1,3]DIOXOLAN-2-YLMETHYL

ESTER 4-CHLORO-BUTYL

ESTER

160 [1-(2-HYDROXYMETHYL- o AN o Chial
[1,3]DIOXOLAN-4-YL)-2-OXO- L. (0 R N
1,2-DIHYDRO-PYRIMIDIN-4- OJ oo
YL]-CARBAMIC ACID 4- ©
CHLORO-BUTYL ESTER

161 2,6-Dimethyl-benzoic acid 4-(4- 0
amino-2-oxo-2H-pyrimidin-1-yl)-
[1,3]dioxolan-2-ylmethyl ester U o WN'E



2-ONE 46\ ~J\N~NCH3 3 0/H 12 April 2005 Structure HO 146 4-AMINO-1-[2-(9-PHENYL-
9#H1-XANTHEN-9- YLOXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1#H!- PYRIMIDIN-2-ONE 2 47 No. Name
147 THIOCARBONIC ACID 0 [4(S)-(4'-AMINO-2'-OX0Q-2H- PYRIMIDIN-1'-YL)- [1{%]6?6%&99%-2(5)-
YLMETHYL] ESTER 0- PHENYL ESTER 148 Acetic Acid 6-acetoxy-5-

No. Name Structure

162 1-[2-(2,6-DIMETHYL- 0 Chiral
BENZOYLOXYMETHYL)- HG o A/NH; o
[1,3]DIOXOLAN-4-YL]-2-OXO- \ o
1,2-DIHYDRO-PYRIMIDIN-4- o e YN
YL-AMMONIUM; CHLORIDE 50 J

163 BENZOIC ACID 4-(4-AMINO-2- M,
OXO0-2H-PYRIMIDIN-1-YL)- K\(
[1,3]DIOXOLAN-2-YLMETHYL 0 NN
ESTER /< j hi

g o ©
0

164 CARBONIC ACID 4-(4-AMINO-
2-0XO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL

mI
(@]
4
g o
'
\5
%
4
\V\
4

ESTER 3-DIMETHYLAMINO- b o
PROPYL ESTER TRIFLUORO- F;)kOH
ACETIC ACID SALT I
165 N-{[1-2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO- 0@
1,2-DIHYDRO-PYRIMIDIN-4- o NN
YLAMINO]-METHYL}- U o Nﬂ/ AN
BENZAMIDE ( %N
(6]
(0]

166 5-(Benzyl-tert-butoxycarbonyl- 0 q N
amino)-2,2-dimethyl-5-oxo- [ )ANW i A\ =/
pentanoic acid 4-[4- O)\D Mo Ol OJN;)Q/
(dimethylamino- e #\ ° o

methyleneamino)-2-oxo-2H- e
pyrimidin-1-yl]-[1,3]dioxolan-2-
ylmethyl ester



acetoxymethyl-2-[4-(4- benzyloxycarbonylamino-2-oxo 2H-pyrimidin-1-yl)-[1,3]dioxolan-
2-yImethoxy]-2-methyl- tetrahydro-[1,3]dioxolo[4,5- b]pyran-7-yl ester 149 6-(Ben%|- ert—lb%8>5<ycarbonyl-

amino)-2-methyl-hexanoic acid 4- [4-(dimethylamino- methyleneamino)-2-oxo-2H-~ “*P™
pyrimidin-1-yl]-[1,3]dioxolan-2- ylmethyl ester 150 CARBONIC ACID HEXYL ESTER 4-(4-
HEXYLOXYRQARBONYLAMIN 1@qacOX0-2H-PYRIMIDIN-1- YL)-[1 SItQ%OLAN-2- YLMETHYL ESTER

151 Acetic agiff 6-peetony-braskioxpmetiyyl-2-[4-(4-amino-2- oxo-2H-

1,2-DIHYDRO-PYRIMIDIN-4-

[1,3]dioxolan-2-y|rpgy]mybébmg{hylﬂgaﬁm_[l,3]dioxo|o[4,5N ]erar\l(F)f?-y egfec@
T

168

169

170

171

YL]-CARBAMIC ACID 2-
BENZENESULFONYL-ETHYL
ESTER

N-[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-4-NITRO-
BENZENESULFONAMIDE

[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-CARBAMIC ACID 4-
DIMETHYLAMINO-BUTYL
ESTER TRIFLUOROACETIC
ACID SALT

4-AMINO-1-[2-(DIETHOXY-
PHENYL-
METHOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE

(S.S) 4-(DI-PROP-2'-YNYL-
AMINO)-1-(2"-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4"-YL)-
1H-PYRIMIDIN-2-ONE

rmidin
0"
HO/“““<Oj °
YN
oy CL
=e T .
HO O

HO\ @N o Chiral
,,,,,, WN
SN —CH

CH Chiral

\\



Structure N--/'r,a 48 No. Name 152 4-[(BENZOTRIAZOL-1 YLMETHYL)-AMINO]-1-(2-

HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-1H- PYRIMIDIN-2-ONE 153 BENZO’iI
BENZYLOXYCARBONYLAMI NO-2-OXO-2H-PYRIMIDIN-1- YL)-[1,3]DIOXOLA

ACID.4-(4-
EZWLR% YL ESTER

154 4-AMINO-1-[2-(1- BENZYLOXY-1-METHYL- ER4OXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-RONE 155 (2S,4S):2102"-(2"- NITROPHENYL)-2"- MEGiHNRROPIONYLOXYME

THYLI-4-CYTRSIN:B:MvbRoRWMOHANE 156 (2S,4S)-2-(N,N-DIMETHYL-L

173

174

175

176

[1,3]DIOXOLAN-4-YL)-4-
(PHENYLAMINOMETHYL-
AMINO)-1H-PYRIMIDIN-2-
ONE

(S,8)-4-AMINO-1-(2'-PROP-2'-
YNYLOXYMETHYL-
[1,3]DIOXOLAN-4'-YL)-1H-
PYRIMIDIN-2-ONE

4-METHOXY-BENZOIC ACID
4-[4-(4-METHOXY-
BENZOYLAMINO)-2-OX0-2H-
PYRIMIDIN-1-YL]-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER

N-[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-4-METHOXY-
BENZAMIDE

4-METHOXY-BENZOIC ACID
4-(4-AMINO-2-OXO-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER

H

Lo
i, O /
thy, j\\\\ N77/N

© (0]

H(\:\\\ Chiral
o
\

@NHZ
v, O /
Il"(j”‘\ N\7//’\l

(@)

0]

Chiral

H,C
0
N
N—
o= /
//’/, O \\N
HO ( J o
o H.C

3

3

Chiral

NH,Chiral

N—
(0] O:< /
7, 0_ N
o ( j
H3C\O/©/u\ O



VALINYLOXYMETHYL)-4- H3C N-CH, CYTOSIN-1'-YL-1,3- DIOXOLANE Structure 'N°

April 2005 H2 2 No. Name 157 (2S,4S)-(3"-DIPHENYL-2" METHYLPROPIOXYMETH
-4-CYTOSIN-1'-YL-1,3- DIOXOLANE 158 Benzyl-{5-
dihydro-pyrimidin-4 ylcarbamoyl]-hexyl}-carbamic aci

-(2-hydroxymethyl- [1,3]dio

~jo0H312

?%W% -0x0-1,2-

tert-butyl ester 159 CARBONIC ACID 4-[4-(4-

CHLORO BFOXYCARBONY hAMINO)- 2-OXO0-2H-PYRIMIDIN-1$¢dctlke3]DIOXOLAN-2-YLMETHYL

177

178

179

180

181

4-AMINO-1-(2-
TRIMETHOXYMETHOXYMET
HYL-[1,3]DIOXOLAN-4-YL)-
1H-PYRIMIDIN-2-ONE

(S,8)-4-AMINO-1-(2'-
ETHOXYMETHYL-
[1,3]DIOXOLAN-4'-YL)-1H-
PYRIMIDIN-2-ONE

(S,9)-1-(2"-
ALLYLOXYMETHYL-
[1,3]DIOXOLAN-4'-YL)-4-
AMINO-1H-PYRIMIDIN-2-ONE

(S,8)-1-(2-ETHOXYMETHYL-
[1,3]DIOXOLAN-4'-YL)-4-
ETHYLAMINO-1H-
PYRIMIDIN-2-ONE

CARBONIC ACID 4-NITRO-
BENZYL ESTER 4-[4-(4-
NITRO-
BENZYLOXYCARBONYLAMI
NO)-2-0X0-2H-PYRIMIDIN-1-
YL]-[1,3]DIOXOLAN-2-
YLMETHYL ESTER

NH, Chiral

NN

LA
e 4/,,@

Chiral

HZCI Chiral
O\ — NH2
i, O /
(j\ N7]/N
(0]
(0]
H3C\\ Chiral
< -~ N CH
\ / \/ 3



ESTER 4-CHLORO-BUTYL ESTER 160 [1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4- YL]-CARBAMIC ACID 4- CHLORO-BUTYL ESTER 161 .
2,6-Dimethyl-benzoic acid 4-(4- amino-2-oxo-2H-pyrimidin-1-yl)- [1,3]dioxo|an-2-y}é1é[m} 8803 49
Structure 0 12 April 2005 Chin Chiral Cl No. Name 82 1-[2-(2,6-DIMETHYL BENZOYLOXYMETHYL)-
[1,3]DIOXORAN-4-YL]-2-OXO-1a2iPIHYDRO-PYRIMIDIN-4- YL-AME@NLIM; CHLORIDE 163
BENZOIC AR 4{(4@MW@-}@WH§&YRIMIDIN-I-YL)- [1,3]DIOXOLAN-2-YLI\ﬁ!E7€rImWL

[1,3]DIOXOLAN-4-YL)-2-0XO- NN OVUN\O

1,2-DIHY DRO-PYRIMIDIN-4- b ( JN;)/Q/ 77/

YL]-CARBAMIC ACID 4- o o

NITRO-BENZYL ESTER

183 CARBONIC ACID 4-(4-AMINO- ix\ Chiral

2-OXO-2H-PYRIMIDIN-1-YL)- o’ O @NH;
[1,3]DIOXOLAN-2-YLMETHYL g . oy
ESTER 4-NITRO-BENZYL o

ESTER HYDROCHLORIDE !
SALT

184 3,4,6-TRI-O-BENZOYL-1,2-O-

(1-(4-AMINO-2-OXO-2H- QO

PYRIMIDIN-1-YL)- o d
[1,3]DIOXOLAN-2- O%
YLMETHYLOXY)-BENZYL)- (j V.
ID-GLUCOPYRANOSe 0

185  4-AMINO-1-{2-[TRIS-(4- o Ot
METHOXY-PHENYL)- (YN“Q
METHOXYMETHYL]- O oMy
[1,3]DIOXOLAN-4-YL}-1H- He, ol 0
PYRIMIDIN-2-ONE © O °© °

186 3,5-DI-TERT-BUTYL-BENZOIC CH NH,Chiral
ACID 4-(4-AMINO-2-OXO-2H- e % N=
PYRIMIDIN-1-YL)- : °:< /
[1,3]DIOXOLAN-2-YLMETHYL O//""'( Oj“

ESTER H,C o



ESTER 164 CARBONIC ACID 4-(4-AMINO- 2-OX0O-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL ESTER 3-DIMETHYLAMINO- PROPYL ESTER TRIFLUORO- ACETIC

ACID SALT 165 N-{[1-(2-HYDROXYMETHYL- [1,3]D]JOXOLAN-4-YL)-2-OXO-

12 April 2005

1,2-DIHYDRO-PYRIMIDIN-4- YLAMINO]-METHYL}S-SBENZAMIDE 166 5-(Benzyl-tert-butoxycarbonyl-
amino)-2,2-dyyethyl-5-oxo- pentgpeic acid 4-[4- (dimethylamino- mgthwgreamino)-2-oxo-2H- pyrimidin-

l-yl]-[1,3] dioxgtan24 yhimethhhrsieB BRHSIG-N/~ C i CH, HO Structure 0

188

189

190

191

ACID 4-(4-AMINO-2-0X0-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

N-[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-2,4-DINITRO-
BENZENESULFONAMIDE

4-TRIFLUOROMETHYL-
BENZOIC ACID 4-(4-AMINO-2-
OXO0-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

2-FLUORO-BENZOIC ACID 4-
(4-AMINO-2-OXO0-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

4-HEXYL-BENZOIC ACID 4-(4-
AMINO-2-0OX0-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

NH,Chiral
N
cl ., V.
o~ (047'\‘
o)

Cl

HO

NH,Chiral

NH,Chiral

N\
b

O\V\

o, OC N

O/ ( J\\\
O

CH



12 April 2005 Chiral NH3 CI NH2 Chiral -w3 N ‘w3 No. Name 167 [1-(2-HYDROXYMETHYL
[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-CARBAMIC ACID 2- .
BENZENESULFONYL-ETHYL ESTER 168 N-[1-(2-HYDROXYMETHYL- [1,3]D|é>2611’_%1r%94)§(|_)-2-oxo-
1,2-DIHYDRO-PYRIMIDIN-4- YL]-4-NITRO BENZERESULFONAMIDE 169 [1-(2-HYDROXYMETHYL-
[1,3]DIOXOLBAN-4-YL)-2-OXO-NagiDIHYDRO-PYRIMIDIN-4- YL]-GARBAMIC ACID 4-

DIMETHYLAMING-BERYL ESTER TRIFLUOROACETIC e 7
BUTOXYCARBONYLAMINO- Hsfo NN
HEXANOIC ACID 4-[4-(6- -~
TERT- o
BUTOXYCARBONYLAMINO- me o n T
HEXANOYLAMINO)-2-OXO- it o °

2H-PYRIMIDIN-1-YL]-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

193 {5-[1-2-HYDROXYMETHYL- cH, O

3
[1,3]DIOXOLAN-4-YL)-2-OXO- A J\N 0
1,2-DIHY DRO-PYRIMIDIN-4- HG TNTY
YLCARBAMOYL]-PENTYL}- (\(“
CARBAMIC ACID TERT- v

BUTYL ESTER O
/"""<Oj T

194 6-TERT!- S o
BUTOXYCARBONYLAMINO- o et
HEXANOIC ACID 4-(4-AMINO- g o ol (] §
2-0X0-2H-PYRIMIDIN-1-YL)- e ©
[1,3]DIOXOLAN-2-YLMETHYL
ESTER

195  4-AMINO-1-{2-[DIMETHOXY- O—ch
(4-METHOXY-PHENYL)- ®
METHOXYMETHYL]-
[1,3]DIOXOLAN-4-YL}-1#H!-
PYRIMIDIN-2-ONE

196 8-PHENYL-OCTANOIC ACID 0
4-[2-0X0-4-(8-PHENYL- m
OCTANOYLAMINO)-2H- M
PYRIMIDIN-1-YL]- w /W<°j‘ j
[1,3]DIOXOLAN-2-YL s o

METHYL ESTER



ACID SALT 170 4-AMINO-1-[2-(DIETHOXY- PHENYL METHOXYMETHYL)- [1,3]DIOXOLAN-4-YL]-1H-
PYRIMIDIN-2-ONE 171 (S,S) 4-(DI-PROP-2-YNYL- AMINO)-1-(2"- HYDROXYMETHYL -
[1,3]DIOXOLAN-4"-YL)- 1 H-PYRIMIDIN-2-ONE 51 ?Structure O NIl HO 1J, HO %‘%Pﬁlﬂl%& NO2
Chiral Chiral H 2 iCH Chiral N. ,CH No. Name 172 1-(2-HYDROXYMETHYL

No. Name Structure

197 8-PHENYL-OCTANOIC ACID @)
[1-2-HYDROXYMETHYL-

[1,3]DIOXOLAN-4-YL)-2-OXO- _ N
1,2-DIHYDRO-PYRIMIDIN-4- K\(

N

O
rent
HO 0]

YL]-AMIDE
198 8-PHENYL-OCTANOIC ACID ™
4-(4-AMINO-2-0X0-2H- |

PYRIMIDIN-1-YL)- W . oj 70(
[1,3]DIOXOLAN-2-YL ¢ o

METHYL ESTER

|
N

199 4-Amino-1-(2- H,C Chiral
triethoxymethoxymethyl-
[1,3]dioxolan-4-yl)-1H-pyrimidin- ~ HC—\

2-one HG 7o ﬁ/""‘b
3~_—-0 \I . “N /

200 4-AMINO-1-[2-(DIMETHOXY- NH,
#P1-TOLYL- ~ACH
METHOXYMETHYL)-
[1,3]DIOXOLAN-4-YL]-1#H!-
PYRIMIDIN-2-ONE

201 3-[4-(4-AMINO-2-OXO-2H- HC
PYRIMIDIN-1-YL)- >
[1,3]DIOXOLAN-2-YL s
0 = NH
METHOXY]-ACRYLIC ACID M\ 5 q/ ,
ETHYL ESTER 4 e JN l



[1,3]DIOXOLAN-4-YL)-4- (PHENYLAMINOMETHYL- AMINO)-1 H-PYRIMIDIN-2- ONE 173
(S,S)-4-AMINO-1-(2'-PROP-2'- YNYLOXYMETHYL- [1,3]DIOXOLAN-4'-YL)-1H- PYRIMIDIN-2-ONE 174

4-METHOXY-BENZOIC ACID 4-[4-(4-METHOXY- BENZOYLAMINO)-2-OXO-2H-PYH}

-1-YL]-

[1,3]DIOXOLAN-2-YLMETHYL ESTER 175 N-[1-(23YDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRQPYRIMIDIN-4- WidrdeMETHOXY BENZAMIDE 176 &METHOXY-BENZOIC ACID

4-(4-AMINOROXQAHE XRIBIRIN:2Y1)- [1,3]DIOXOLAN-2-YLMETHYL .ESTER.52:HO
NZ]/N ) J

203

204

205

206

ACETOXY-
BENZYLOXYCARBONYLOXY
METHYL)-[1,3]DIOXOLAN-4-
YL]-2-OXO-1,2-DIHYDRO-
PYRIMIDIN-4-YL
CARBAMOYLOXYMETHYL}-
PHENYL ESTER

ACETIC ACID 4-[1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YLCARBAMOYLOXYMETHY
L]-PHENYL ESTER

4-NITRO-BENZOIC ACID 4-(4-
AMINO-2-0OX0-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

DITHIOCARBONIC ACID O-[4-
(4-AMINO-2-0X0-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL] ESTER S-PHENYL
ESTER

2-CHLORO-BENZOIC ACID 4-
(4-AMINO-2-OXO0-2#H!-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

BRae

o
[o]

5,

HC
Chiral
- N 0] ° CHy
o O 77/ 7]/
S, L
HO ( o} o
O

NH,Chiral

S Chiral
Q\S»\ci o ﬂ/NHQ



Ci HO" Structure N 12 April 2005 Chiral H2 Chiral Chiral No. Name 177 4-AMINO-1-(2
TRIMETHOXYMETHOXYMET HYL-[1,3]DIOXOLAN-4-YL)- 1 H-PYRIMIDIN-2-ONE, 17

(S,S)-4-AMINO-1-(2'- ETHOXYMETHYL- [1,3]DIOX
ALLYLOXYMETHYL- [1,3]DIOXOLAN-4'-YL)-4- AM

AN-4-YL)-1H PYRIMIDIN-2AR '§%995(S,S)-1-(2'-
0-1 H-PYRIMIDIN-2-ONE 180

(S,S)-1-(2-EQ5IOXYMETHYL- N43lDIOXOLAN-4-YL)-4- ETHYLAMIN@r-H-

207 7-ISOPROPYL-2,4A-
DIMETHYL-
1,2,3,4,4A,4B,5,6,10,10A-
DECAHYDRO-
PHENANTHRENE-2-
CARBOXYLIC ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

208 DODECANOIC ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

209 BIPHENYL-2-CARBOXYLIC
ACID 4-(4-AMINO-2-OXO-
2#H!-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

210 4-PENTYL-
BICYCLO[2.2.2]OCTANE-1-
CARBOXYLIC ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

211 4-PENTYL-
BICYCLO[2.2.2]OCTANE-1-
CARBOXYLIC ACID 4-(4-
AMINO-2-0X0-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

OH [0}

HO = N, Chiral

—2
2
o

CH,

2



PYRIMIDIN-2-ONE 181 CARBONIC ACID 4-NITRO- BENZYL ESTER 4-[4-(4- NITRO

BENZYLOXYCARBONYLAMI NO)-2-OXO-2H-PYRIMIDIN-1- YL]-[1,3]DIOXOLAN- METHYL ESTER

2Y
53 Structure 12 April 2005 HC Chiral HZ ,,...(\.., N.gd HzZC 0 ,,, N O Chiral Chi \AJ{*EEIL% BNo. Name
No. Name Structure
212 2,2-DIMETHYL-PROPIONIC _ 74 Chir
ACID 4-(1-{2-[4-(2,2- ‘L{@g YVQ» ﬁg}a
DIMETHYL- o o
PROPIONYLOXY)- »Ei)w
BENZYLOXYCARBONYLOXY o

METHYL]-[1,3]DIOXOLAN-4-
YL}-2-0XO-1,2-DIHYDRO-
PYRIMIDIN-4-
YLCARBAMOYLOXYMETHY
L)-PHENYL ESTER
CH, Chiral

213 2.2-DIMETHYL-PROPIONIC . . o
ACID 4-[1-(2- . Oy | fovg W/fHCHB
HYDROXYMETHYL- 0 0 °

[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YLCARBAMOYLOXYMETHY
L]-PHENYL ESTER

214 {6-[4-(4-AMINO-2-OXO-2H- o "
PYRIMIDIN-1-YL)- ;‘HO“C”S KY
[1,3]DIOXOLAN-2- @T e T
YLMETHOXYCARBONYLAMI N o
NOJ-HEXYL}-BENZYL-

CARBAMIC ACID TERT-
BUTYL ESTER

215 (3-PHENYL-PROPYL)- KYNHz
CARBAMIC ACID 4-(4- \ |
AMINO-2-OXO-2H-

(0]
PYRIMIDIN-1-YL)- M
[1,3]DIOXOLAN-2-YL ©M
METHYL ESTER

216  Octadec-9-enoic acid [1-(2- i

m Chir
hydroxymethyl-[1,3]dioxolan-4- @N / 2 P
yl)-2-0x0-1,2-dihydro-pyrimidin- o

4-yl]-amide



182 [1-(2-HYDROXYMETHYL [1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4-
YL]-CARBAMIC ACID 4- NITRO-BENZYL ESTER 183 CARBONIC ACID 4-(4-AMINO- .
2-0XO0-2H-PYRIMIDIN-I-YL)- [1,3]DIOXOLAN-2-YLMETHYL ESTER 4-NITRO-BENPH 2BETER
HYDROCHLORIDE SALT 184 3,4,6-TRI-O-BENZOYL-1,2-0- (1-(4-AMINO-2-OXO-2H-
PYRIMIDIN={zYL)- [1,3]DIOXONANe2- YLMETHYLOXY)-BENZYL) $iR&kl COPYRANOSe 185

4-AMINO-1-{24 T RISTATMERHOMYEREGOICL)- METHOXYMETHYL]- [1,3]DHOXOLANs4sYL}-1H-
PYRIMIDIN-2-ONE @66 [3.52D1-TERT-BUTYL-BENZQIC ACIW{&-AMINO-Z-OX =
N
T

PYRIMIDIN-1-Y L) B OXRUANIRAYLMETHYL .. (3
[1,3]DIOXOLAN-4-YL)-2-0XO- o
1,2-DIHYDRO-PYRIMIDIN-4-

YL]-AMIDE

218 2.2-DIETHYL-HEXANOIC NH,
ACID 4-(4-AMINO-2-OX0-2H- HC. o S
PYRIMIDIN-1-YL)- | /g
[1,3]DIOXOLAN-2-YL H,C <|> X0
METHYL ESTER /,,,,,(O

CH, oj

219 OCTADEC-9-ENOIC ACID [1- He  oniel
(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHY DRO-PYRIMIDIN-4- = A
YL]-AMIDE i O

] () ZfN

Chiral

220 BIPHENYL-2-CARBOXYLIC
ACID 4-(4-AMINO-2-0X0-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL

METHYL ESTER O

221 N,N-Dibutyl-N'-[1-(2-
hydroxymethyl—‘[ 1 ,3]di0qua1?—fl— g
yl)-2-0x0-1,2-dihydro-pyrimidin- (|3H N
4-yl]-formamidine '



ESTER 54 HO 11 0 0 O Structure 10 12 April 2005 O Chiral N' 0 N Hi No. Name 187
3,4-DICHLORO-BENZOIC ACID 4-(4-AMINO-2-OX0O-2H- PYRIMIDIN-1-YL)- [1,(;5)IOX_%_&N-2-YL
METHYL ESTER 188 N-[1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO* Apri >
1,2-DIHYDRO-PYRIMIDIN-4- YL]-2,4-DINITRO BENZENESULFONAMIDE

No. Name Structure

222 N'-[1-2-HYDROXYMETHYL- _CH,
[1,3]DIOXOLAN-4-YL)-2-0XO- N NN
1,2-DIHYDRO-PYRIMIDIN-4- OH (\K CH

YL]-N,N-DIMETHYL- | 0.
FORMAMIDINE (47
0

O
2H-PYRIMIDIN-1-YL)- \ < j
[1,3]DIOXOLAN-2-YL o
METHYL ESTER

223 1-PHENYL- M,
CYCLOPROPANECARBOXYLI K\(
C ACID 4-(4-AMINO-2-OXO- Q AN N
o

224 2-METHYL-2-(2-NITRO- oH
PHENYL)-PROPIONIC ACID 4- N, chia
(4-AMINO-2-OXO-2H- ﬁN
PYRIMIDIN-1-YL)- |
[1,3]DIOXOLAN-2-YLMETHYL .
ESTER HYDROCHLORIDE o
SALT NS CH o

225 1-PHENYL-

CYCLOHEXANECARBOXYLI HO NG
C ACID [1-(2- \ o Nﬂ/
HYDROXYMETHYL- J \7]/N 4
[1,3]DIOXOLAN-4-YL)-2-OXO- o) U
1,2-DIHYDRO-PYRIMIDIN-4-

YL]-AMIDE

226 1-PHENYL- 0
CYCLOHEXANECARBOXYLI 0 N _NH
C ACID 4-(4-AMINO-2-OXO- \,. O n
2H-PYRIMIDIN-1-YL)- ’ j WN
[1,3]DIOXOLAN-2-YL o 5
METHYL ESTER



189 4-TRIFLUOROMETHYL- BENZOIC ACID 4-(4-AMINO-2- OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL METHYL ESTER 190 2-FLUORO-BENZOIC ACID 4- (4-AMINO- -%C’RXO-ZH-
I

PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YL METHYL ESTER 191 4-HEXYL-BENZ AR

Pa-

AMINO-2-OXO-2H- PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YL METHYL ESTER 55 Structure 12 April
2005 NH2Chiggl N-LZChiral Nongk92 6-TERT! Name BUTOXYCARBRNYIAMINO- HEXANOIC ACID

4-[4-(6- TERN7

228

229

230

231

2,2-DIMETHYL-8-PHENYL-
OCTANOIC ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

N'-[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-N,N-DIMETHYL-
ACETAMIDINE

1-PHENYL-
CYCLOPENTANECARBOXYLI
C ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

N'-[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-N,N-DIISOPROPYL-
FORMAMIDINE

HEXAHYDRO-2,5-METHANO-
PENTALENE-3A-
CARBOXYLIC ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

H,G CH,

ad
o -“\NTN (o]
HO/ “““ Oj ©
/CH3
N
A e
OH | |N CH3
|/III"{OJE \[‘(
o (@)




BUTOXYCARBONYLAMINO- HEXANOYLAMINO)-2-OXO- 2H-PYRIMIDIN-1-YL] [1,3]DIOXOLAN-2-YL
METHYL ESTER 193 {5-[1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2- OXEZT
1,2-DIHYDRO-PYRIMIDIN-4- YLCARBAMOYL]-P g{YL} CARBAMIC ACID TERTABUPYPESTER 194
6-TERT!- BUTOXYCARBONYLAMINO- HEXANOIC’ACID 4-(4-AMINO- 2-OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOAN-2-YLMETHYLNGSEER 195 4-AMINO-1-{2-[DIMET&HRQ¥%Yre(4-METHOXY-PHENYL)-
METHOXYMBTH YHx 41 31RIR% QLA #rMlani@#H!- PYRIMIDIN-2-ONE 196 8-PHENYL-OCTANOIC ACID
4-[2-0X0-4-(8-PHENXF-APENANQYLAMINO)-2H- PYRIM]

CARBOXYLIC ACID 4-(4-

AMINO-2-0OX0-2H- 0 @NHZ
PYRIMIDIN-1-YL)- H o6 \/,,,,,(0 wN
[1,3]DIOXOLAN-2-YL oj 7f
METHYL ESTER O

233 2,2-DIETHYL-8-PHENYL- LENG
OCTANOIC ACID 4-(4-AMINO- 0 o
2-0XO0-2H-PYRIMIDIN-1-YL)- WS (Ojuwﬂ,
[1,3]DIOXOLAN-2-YL o~/
METHYL ESTER

234 5-2,5-DIMETHYL-PHENOXY)- 1o S o,
2,2-DIMETHYL-PENTANOIC L. (OJ,MN | Mo
ACID [1-(2- AN S DCHS
HYDROXYMETHYL- He

[1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

235 1,2,2,3-TETRAMETHYL- O HE o

CYCLOPENTANECARBOXYLI 5
C ACID [1-(2- N CH,
HYDROXYMETHYL- ﬁ

[1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4-

YL]-AMIDE Ho” (
(0]
236 4-(1-BENZYL-PYRROLIDIN-2-
YLIDENEAMINO)-1-(2- N:(j
z
HYDROXYMETHYL- OH (\I( N

[1,3]DIOXOLAN-4-YL)-1H- l,, o “‘\\NTN
PYRIMIDIN-2-ONE g) I



[1,3]DIOXOLAN-2-YL METHYL ESTER 56 HLCH,C N ~i"..K HICOH C ~ CH3 0 H 12 April 2005
Structure HSCCHO ONvvVvyYy IN rY,N 'N/INl ON/(O CH30H3

No.
237

238

239

240

241

Name
4-AMINO-1-{2-[4-(2,5-
DIMETHYL-PHENOXY)-1,1-
DIMETHYL-
BUTOXYMETHYL]-
[1,3]DIOXOLAN-4-YL}-1H-
PYRIMIDIN-2-ONE

2,2-DIMETHYL-8-PHENYL-
OCTANOIC ACID 4-(4-AMINO-
2-OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

4-PENTYL-
CYCLOHEXANECARBOXYLI
C ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE

4-PENTYL-
CYCLOHEXANECARBOXYLI
C ACID 4-(4-AMINO-2-0XO-
2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER

N-[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-2,2-DIPHENYL-
ACETAMIDE

65

12 April 2005
Structure
CH3 Chiral

oo m
H.C CH,

o] = NH

o \“ o " ) 2

T



No. Name 197 8-PHENYL-OCTANOIC ACID [1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 198 8-PHENYL-OCTANOIC ACID 4-(4-AMINQO-2-OX0O-2H-
PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YL METHYLgSTER 199 4-Amino-I-(2- trie]t%m éxymethyl-
[1,3]dioxolan-4-yl)-1H-pyrimidin- 2-one 200 4-AMIN §1-[2-(DIMETHOXY- #P!-TOLYL
METHOXYMETHYL)- [1,3]DIOXQLAN-4-YL]-1#H!- PYRIMIDIN-2-QiNE:AR4 3-[4-(4-AMINO-2-OXO-2H-
PYRIMIDIN@jL)ﬁ]S@Qm@m&iﬁq‘m&IHOXY]-ACRYLIC ACOID ETHY TER 57
[1,3]DIOXOLAN-4-YL)-2-OXO- w
1,2-DIHYDRO-PYRIMIDIN-4- N™ Y ’
YL]-2-(4-ISOBUTYL-PHENYL)- ﬁN CH,
PROPIONAMIDE |

N/KO
s, O z
Ho” £¢ J
o)

243 2-(4-ISOBUTYL-PHENYL)- e o NH,
PROPIONIC ACID 4-(4- s s §
AMINO-2-OXO-2H- ﬁ N
PYRIMIDIN-1-YL)- 0
[1,3]DIOXOLAN-2-YL PN
METHYL ESTER g

Chiral

244 DIPHENYL-CARBAMIC ACID o
4-[4-(DIMETHYLAMINO- @N)Lo N
METHYLENEAMINO)-2-OXO- \
2H-PYRIMIDIN-1-YL]- @
[1,3]DIOXOLAN-2-YL
METHYL ESTER

245 2-METHYL-8-PHENYL- . N,
OCTANOIC ACID 4-(4-AMINO- M A//QN
2-0XO-2H-PYRIMIDIN-1-YL)- 9 e

[1,3]DIOXOLAN-2-YL &,
METHYL ESTER g

4-(4-AMINO-2-0XO-2H-

N\ NH,
PYRIMIDIN-1-YL)- \. (0 N//?/\l/
[1,3]DIOXOLAN-2-YL @ oj e

METHYL ESTER

246 DIPHENYL-CARBAMIC ACID @\ SX\ Chiral
0
N



Structure 12 April 2005 Chiral NH2 NH2 H2 No. Name 202 ACETIC ACID 4-{1-[2-(4 ACETOXY-
BENZYLOXYCARBONYLOXY METHYL)-[1,3]DIOXOLAN-4- YL]-2-OX0O-1,2-DIHYDRO-
PYRIMIDIN-4-YL CARBAMOYLOXYMETHYL}- PH(I)ENYL ESTER 203 ACETIC A Iépﬂtf-(@?
HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO-7_L,2-DIHYDRO-PYRIMIDIN-4-
YLCARBAMQYLOXYMETHY N4REENYL ESTER 204 4-NITRO-B&NZRQIe ACID 4-(4-
AMINO-2-OX9r 2H- Ry MIDINy Yoralb RIRI@XOLAN-2-YL METHYLESTER
[1-(2-hydroxymethyl- ad "
[1,3]dioxolan-4-yl)-2-0xo0-1,2- o (‘j e
dihydro-pyrimidin-4-yl]-amide © ©

248 4-PENTYL- HC
BICYCLO[2.2.2]OCTANE-1-
CARBOXYLIC ACID 4-(4-

AMINO-2-OXO-2H- o ﬂ/mz CH
PYRIMIDIN-1-YL)- O—(” J """ N7]/N
[1,3]DIOXOLAN-2-YLMETHYL 0 ©
ESTER;HYDROCHLORIDE

SALT

249 #N!-[1-2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-3-METHYL-2-PHENYL-

BUTYRAMIDE

250 [1-(2-HYDROXYMETHYL- o o chira
[1,3]DIOXOLAN-4-YL)-2-OXO- - A
1,2-DIHYDRO-PYRIMIDIN-4- ‘. (Ojuwyﬁ,
YL]-CARBAMIC ACID 4- o |

PENTYL-PHENYL ESTER

251 Adamantane-1-carboxylic acid 4- (YNHZ
(4-amino-2-oxo-2H-pyrimidin-1- o N I
yl)-[1,3]dioxolan-2-yl methyl el T

ester o] o]
CH



205 DITHIOCARBONIC ACID O-[4- (4-AMINO-2-OXO-2H- PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YL
METHYL] ESTER S-PHENYL ESTER 206 2-CHLORO-BENZOIC ACID 4- (4-AMINO-2-QXO-2#H!-
PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YL METHYL ESTER 58 HO Structure N 1égﬁﬂflé%8g5Chiral N No.
Name 207 7-ISOPROPYL-2,4A DIMETHYL- 1,2,3,49A,4B,5,6,10, I0A- DECAHYDRO-
PHENANTHRENE-2- CARBOXYsG ACID [1-(2- HYDROXYMETHYfkacture

252

253

254

255

256

4-HEXYL-BENZOIC ACID 4-(4-
AMINO-2-OX0-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHYL ESTER;
HYDROCHLORIDE SALT

2-0XO-1-[2-(1-PHENYL-
CYCLOHEXANECARBONYLO
XYMETHYL)-[1,3]DIOXOLAN-
4-YL]-1,2-DIHYDRO-
PYRIMIDIN-4-YL-
AMMONIUM; CHLORIDE

{1-[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL CARBAMOYL]-3-
METHYL-BUTYL}-
CARBAMIC ACID BENZYL
ESTER

[4-(4-AMINO-2-0XO-2H-
PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YL
METHOXY]-
PHOSPHONO-ACETATE BIS-
AMMONIUM SALT

2-tert-Butyl-8-phenyl-octanoic
acid 4-(4-amino-2-oxo0-2H-
pyrimidin-1-yl)-[1,3]dioxolan-2-yl
methyl ester

Chiral
I \Q
N o}
N
e
| N CH,
CH
N [0 Jt]
o, SOG
e
:

NH. Chiral

2

NH, o0_o | SN
O; E — N/go
NH, A° ( :
4 (0]
o]
o mN/NHZ
o O
T
H,C” | “CH



[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 208 DODECANOIC ACID [1-(2-
HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-A%E 209
BIPHENYL-2-CARBOXYLIC ACID 4-(4-AMINO-2-OXO0- 2#H!-PYRIMIDIN-1-YL)- P2S{BlSXBLAN-2-YL
METHYL ESTER 210 4-PENTYL- BICYCLO[2.2.2]OCTANE-1- CARBOXYLIC ACID [1-(2-
HYDROXYM&THYL- [1,3]DIOXQkAN-4-YL)-2-OXO0- 1,2-DIHY DRGRYRIMIDIN-4- YL]-AMIDE 211
4-PENTYL- B4€YGLOIRRGINGTEANFTL: CARBOXYLIC ACID 4-(4- AMINO-2-OXO-2H-

PYRIMIDIN-1-YL)p ENGIRNO LA F Y- NH,
HYDROXYMETHYL- N
[1,3]DIOXOLAN-4-YL)-2-OXO- XN CH,
1,2-DIHYDRO-PYRIMIDIN-4- | P
YL]-AMIDE 0O N o ¢

HO™ j
0
258 BENZOIC ACID 4-(4-
ACETYLAMINO-2-OXO-2H- ? N f
PYRIMIDIN-1-YL)- ©)‘\D A(O f TW/N :
[1,3]DIOXOLAN-2-YL 5 a
METHYL ESTER
259 BENZOIC ACID 4-(4- T
ACETYLAMINO-2-0X0-2H- N “
PYRIMIDIN-1-YL)- o L
[1,3]DIOXOLAN-2-YL ., oM e
METHYL ESTER I

PROPIONYLOXYMETHYL]-
[1,3]DIOXOLAN-4-YL}-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL-AMMONIUM; CHLORIDE

260 1-{2-[2-(4-ISOBUTYL- N0
PHENYL)- i Y
M,
(0]

261 8-Phenyl-octanoic acid 4-(4- m/“‘”z

amino-2-oxo-2H-pyrimidin-1-yl)- o O TN
[1,3]dioxolan-2-yl methyl ester WO/ “““ <Oj o
hydrochloride

CIH



METHYL ESTER 59 OH 12 April 2005 H2 No. Name 212 2,2-DIMETHYL-PROPIONIC ACID
4-(1-{2-[4-(2,2- DIMETHYL- PROPIONYLOXY)- BENZYLOXYCARBONYLOXY _
METHYL]-[1,3]DIOXOLAN-4- YL}-2-OXO-1,2-DIHYDRO- PYRIMIDIN-4 YLCARBXMB¥L AN METHY
L)-PHENYL ESTER 213 2,2-DIMETHYL-PROPIONIC' ACID 4-[1-(2- HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO-NagiDIHYDRO-PYRIMIDIN-4- YLCARBAMOYLOXYMETHY L]-PHENYL

ESTER 214 {§5/4-¢nAMINGE 22PX@1¥AE PYRIMIDIN-1-Y1)- [IR3]DIOXOLAN-2-  chia

263

264

265

266

BUTYRIC ACID 4-(4-AMINO-2-
OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER

(1-{1-[1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4-
YLCARBAMOYL]-3-METHYL-
BUTYLCARBAMOYL}-
ETHYL)-CARBAMIC ACID
TERT-BUTYL ESTER
2-0XO-1-[2-(4-PENTYL-
CYCLOHEXANECARBONYLO
XYMETHYL)-[1,3]DIOXOLAN-
4-YL]-1,2-DIHYDRO-
PYRIMIDIN-4-YL-
AMMONIUM CHLORIDE

2-(2-AMINO-
PROPIONYLAMINO)-4-
METHYL-PENTANOIC ACID
[1-(2-HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-AMIDE, BIS
TRIFLUOROACETIC ACID
SALT

2-ETHYL-8-PHENYL-
OCTANOIC ACID 4-(4-AMINO-
2-0XO0-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL
ESTER

Ve ™
H.C o)
3 ///,,,(j‘n\ N7//N

© 0]

0]

N CH,
S K
| b, HC H,
/&O CHa
3

Chiral

HO

NH. CEhiral



YLMETHOXYCARBONYLAMI NOJ-HEXYL}-BENZYL- CARBAMIC ACID TERT- BUTYL ESTER 215
(3-PHENYL-PROPYL)- CARBAMIC ACID 4-(4- AMINO-2-OXO-2H- PYRIMIDIN-1-YL)- .
[1,3]DIOXOLAN-2-YL METHYL ESTER 216 Octadec-9-enoic acid [1-(2- hydroxy é%rml[%(,)g]%ioxolanA-
yl)-2-ox0-1,2-dihydro-pyrimidin- 4-yl]-amide 60 HO 151April 2005 Structure "13 H30+a-, OOONNN,, -,
A.. -/ ~_j 0 ONNp. Name 217 OQEAPECA-9,12-DIENOIC ACID [1-(2trycture
267 [1-(1-{1-[1-(2- : Chiral

HYDROXYMETHYL- _ ”@fg .y

[1,3]DIOXOLAN-4-YL)-2-OXO- .. (oj..(w /Y\NjgﬂN 1

1,2-DIHY DRO-PYRIMIDIN-4- o JA ° W Zf\w

YLCARBAMOYL]-3-METHYL-

BUTYLCARBAMOYL}-

ETHYLCARBAMOYL)-3-

METHYL-BUTYL]-CARBAMIC

ACID BENZYL ESTER

268 2-METHYL-8-PHENYL- ] w, oM
OCTANOIC ACID 4-(4-AMINO- w ﬁ\N
2-0XO-2H-PYRIMIDIN-1-YL)- P oA

[1,3]DIOXOLAN-2-YLMETHYL
ESTER HYDROCHLORIDE

269 2,2-DIMETHYL-8-PHENYL- OH
OCTANOIC ACID 4-(4-AMINO- (\(NHZ
2-0X0-2H-PYRIMIDIN-1-YL)- I
[1,3]DIOXOLAN-2-YLMETHYL VT i
ESTER HYDROCHLORIDE O '<1 0

270 BIS-(4-OCTYL-PHENYL)-
CARBAMIC ACID 4-(4-
AMINO-2-0XO-2H-
PYRIMIDIN-1-YL)- I8

[1,3]DIOXOLAN-2-YLMETHYL e =
ESTER d 3l

272 2-AMINO-4-METHYL- ey chial
PENTANOIC ACID (1-{1-[1-(2- HC
HYDROXYMETHYL- 0
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4- ICHB
YL CARBAMOYL]-3- N
METHYL- Lol
BUTYLCARBAMOYL}- AP AR T
ETHYL)-AMIDE 0



HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 218
2,2-DIETHYL-HEXANOIC ACID 4-(4-AMINO-2-OX0O-2H- PYRIMIDIN-1-YL)- [1,3]]5)IOX_?£_ N-2-YL
METHYL ESTER 219 OCTADEC-9-ENOIC ACID [1: (2-HYDROXYMETHYL- Apri >
[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 220
BIPHENYL-2;GARBOXYLIC AGIR&-(4-AMINO-2-OX0O-2H- PYRIMIRINg#eYL) [1,3]DIOXOLAN-2-YL
METHYL ESPER RIBNRROENH[3-(2- hydroxymethyl-[1,3] dioxolan-4-N
yl)-2-ox0-1,2-dihydygspyomidined=yH=formami dine 12 April 2005 61 Chiral

PYRIMIDIN-1-YL)- O NN

[1,3]DIOXOLAN-2-YL | /g

METHYL ESTER 0— SN0
L

276 6-METHYL-HEPTANOIC ACID 0
4-[4-(6-METHYL- N
HEPTANOYLAMINO)-2-OXO- N=
2H-PYRIMIDIN-1-YL]- 3 . OO%N /
[1,3]DIOXOLAN-2-YL o g DA
METHYL ESTER

277 6-METHYL-HEPTANOIC ACID 0
[1-(2-HYDROXYMETHYL-

[1,3]DIOXOLAN-4-YL)-2-0XO- N
1,2-DIHYDRO-PYRIMIDIN-4- N
YL]-AMIDE o
o //
feey,, “\\\N
o
0]

278 3-METHYL-BUTYRIC ACID 4- N
(4-AMINO-2-OXO-2H- Y
PYRIMIDIN-1-YL)- . | A
[1,3]DIOXOLAN-2-YL ol
METHYL ESTER W gj

279 2,2-DIMETHYL-PROPIONIC NH,
ACID 4-(4-AMINO-2-OXO-2H- o (& \
PYRIMIDIN-1-YL)- HO L | . ke .
[1,3]DIOXOLAN-2-YL =( o %
METHYL ESTER 5 7

280 2-Amino-N-[1-(2-hydroxymethyl- |0 g Chiral
[1,3]dioxolan-4-yl)-2-0x0-1,2- HN z
dihydro-pyrimidin-4-yl]-3- o§( N=
methyl-butyramide; trifluoroacetic HO—, o N—Z

' . 0

acid salt { g
sl
F




Chiral 2 Nzzz~i<~ CH3 H3 No. Name 222 N'-[1-(2-HYDROXYMETHYL [1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4- YL]-N,N-DIMETHYL- FORMAMIDINE 223 1-PHENYL- .
CYCLOPROPANECARBOXYLI C ACID 4-(4-AMINO-2-OXO- 2H-PYRIMIDIN-1-V£ ypril 2005
[1,3]DIOXOLAN-2-YL METHYL ESTER 224 2-METHYL-2-(2-NITRO- PHENYL)-PROPIONIC ACID 4-
(4-AMINO-23@X0-2H- PYRIMIRHM2-YL)- [1,3]DIOXOLAN-2-YLMESiH¥kr ESTER HYDROCHLORIDE

SALT 225 1 RHENYEoBNERPHEXANECARBOXYLI C ACID [1-(2, o
DIMETHYL- oun(® N//?,/ 2
1,2,3,4,4A,4B,5,6,10,10A- ~C T
DECAHYDRO- ©

PHENANTHRENE-2-
CARBOXYLIC ACID [1-(2-
HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-0XO-
1,2-DIHYDRO-PYRIMIDIN-4-
YL]-ESTER

The following are examples of additional compounds in accordance with the invention:

[1-(2-Hydroxymethyl-[ 1,3]dioxolan-4-yl)-2-oxo-1,2-dihydro-pyrimidin-4-yl]-carbamic

acid butyl ester

HO

O
<oj NQH

O
[1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)-2-ox0-1,2-dihydro-pyrimidin-4-yl]-carbamic

acid pentyl ester

o
Ho—‘\s<Oj NQ N

N >_ O~
O
[1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)-2-ox0-1,2-dihydro-pyrimidin-4-yl]-carbamic

acid hexyl ester

O
Ho—$:~<0j%N/:>fH

N o~ o~
0 0

Hexanoic acid [1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo-1,2-dihydro-pyrimidin-4-

yl]-amide



HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 226
1-PHENYL- CYCLOHEXANECARBOXYLI C ACID 4-(4-AMINO-2-OXO- 2H-PYR|%L\@Q—YL)-
[1,3]DIOXOLAN-2-YL METHYL ESTER 62 Structurg 12 April 2005 N7 3 CH3 CI NN No. Name
227 2,2-DIMETHYL-8-PHENYL OCTANOIC ACID [{42- HYDROXYMETHYL-
[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 228
N'“[1-(2-HYDROXYMETHYL-

HO— o~ N /=N

Heptanoic acid [1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo0-1,2-dihydro-pyrimidin-4-

yl]-amide

HO

O
@) O

Octanoic acid [1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo0-1,2-dihydro-pyrimidin-4-

yl]-amide
CY
s ~ /=\ H
HO— O Nﬁ>rN
%N >\/\/\/\
(0] (e}

[1-(2-Hydroxymethyl-[ 1,3]dioxolan-4-yl)-2-oxo0-1,2-dihydro-pyrimidin-4-yl]-carbamic

acid 3-dimethylamino-propyl ester

[1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)-2-ox0-1,2-dihydro-pyrimidin-4-yl]-carbamic

acid 4-dimethylamino-butyl ester



[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-N,N-DIMETHYL ACETAMIDINE 229
1-PHENYL- CYCLOPENTANECARBOXYLI C ACID [1-(2- HYDROXYMETHYL- _
[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 230 |2 April 2005
N"[1-(2-HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)3-OXO- 1,2-DIHYDRO-PYRIMIDIN-4-
YL]-N,N-DIISOPROBYL- FORMAMIDINE 231 HEXAHYDRO-2,5-METHANO- PENTALENE-3A-
CARBOXYLIC ACI) W[jl}(@y&%@OXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRAGPYRIMDIN 4- ¥t AMIDE 63 OH HO

O |

[1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)-2-0x0-1,2-dihydro-pyrimidin-4-yl]-carbamic

acid 5-dimethylamino-pentyl ester

HO

I
N )0~ ~_N_
o)

0
< j"”f, =\ H
S0 Nﬁ\rN
o>/_ /

5-Dimethylamino-pentanoic acid [1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo0-1,2-

dihydro-pyrimidin-4-yl]-amide

@)
< j’a =\ H
SR o S

6-Dimethylamino-hexanoic acid [1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo-1,2-

dihydro-pyrimidin-4-yl]-amide

0]
Ho— <oja/NF>ﬁH
>—N MN/
(6] @) |

7-Dimethylamino-heptanoic acid [1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo0-1,2-

dihydro-pyrimidin-4-yl]-amide

I
N MN\

o)

o]

£ j”z =\ _H

<0 Nﬁ\rN
HO O}/_ /

Acetic acid 4-(4-amino-2-o0xo-2H-pyrimidin-1-yl)-[1,3]dioxolan-2-
ylmethoxymethyl ester



12 April 2005 N V No. Name 232 HEXAHYDRO-2,5-METHANO PENTALENE-3A- CARBOXYLIC ACID
4-(4- AMINO-2-OXO-2H- PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YL METHYL ESTER 233
2,2-DIETHYL-8-PHENYL- OCTANOIC ACID 4-(4-AMINO- 2-oxo-2H-PYR|M|D|M-§1‘5\PE51-2005
[1,3]DIOXOLAN-2-YL METHYL ESTER 234 5-(2,5-BIMETHYL-PHENOXY)-

2 2-DIMETHYL-PENTANOIC ACID [1-(2 HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 235 1,2,2,3-TETRAMETHYL- CYCLOPENTANECARBOXYLI
C ACID [1-(2- 2

N 1

N
o\ 0", <Oj
0]

Butyric acid 4-(4-amino-2-oxo-2H-pyrimidin-
1-yl)-[1,3]dioxolan-2-ylmethoxymethyl ester

NH, NH,

SN

|
Nk 0
0]

N

ol L s A
O/'/,,’< j

O
Carbonic acid 1-[4-(4-amino-2-0xo0-2H-  Carbonic acid 4-(4-amino-2-oxo-2H-
pyrimidin-1-yl)-[1,3]dioxolan-2- pyrimidin-1-yl)-[1,3]dioxolan-2-
ylmethoxy]-ethyl ester ethyl ester ylmethoxymethyl ester isopropyl ester

(25, 4S) N-[1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)-2-ox0-1,2-dihydro-pyrimidin-4-yl1]-

2-piperidin-4-yl-acetamide trifluoroacetate salt

(25, 4S) Piperidin-4-yl-acetic acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-[1,3]dioxolan-

2-ylmethyl ester trifluoroacetate salt

(25, 45S) 2-Amino-3-methyl-butyric acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-

[1,3]dioxolan-2-ylmethyl ester trifluoroacetate salt



HYDROXYMETHYL- [1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 236
4-(1-BENZYL-PYRROLIDIN-2- YLIDENEAMINO)-1-(2- HYDROXYMETHYL- [1,3§|OX_ ZLZAFA_YL)-]'H_
PYRIMIDIN-2-ONE 64 HO Structure 12 April 2005 NH2 H3 No. Name 237 4-AMI o r_%) -? (2,5
DIMETHYL-PHENOXY)-1,1- DIMETHYL BUTOXYIVYI%THYL]- [1,3]DIOXOLAN-4-YL}-1H-

PYRIMIDIN-2QNE) 238 RiRo M ETHY @ BHEMYLF IBRFANRHIABLD. dxAAMINRro-
2-OXO-2H-PYRIMIDIN-1-YL)- [1,3]DIOXOLAN-2-YL

pyrimidin-4-yl]-3-methyl-butyramide trifluoroacetate salt

(25, 45) 4-Amino-1-[2-(tetrahydro-pyran-2-yloxymethyl)-[ 1,3]dioxolan-4-yl]-1H-

pyrimidin-2-one

Additional exemplary compounds are illustrated below:

Further examples are:



METHYL ESTER 239 4-PENTYL- CYCLOHEXANECARBOXYLI C ACID [1-(2- HYDROXYMETHYL-

[1,3]DIOXOLAN-4-YL)-2-OXO- 1,2-DIHYDRO-PYRIMIDIN-4- YL]-AMIDE 240 4-PENTYL -

CYCLOHEXANECARBOXYLI C ACID 4-(4-AMINO-2-OXO- 2H-PYRIMIDIN-1-YL!

Fhl3

METHYL ESTER 241 N-[1-(2-HYDROXYMETHYL- i ,3]DIOXOLAN-4-YL)-2-OXO-
1,2-DIHYDRO-PYRIMIDIN-4- YL]-22-DIPHENYL ACETAMIDE 65 HO Structure 0 12 April 2005 Chiral H

RO .. oG L
IR

O=—2

ROLAN-2-YL

The compounds of formula (I) have a cis geometrical configuration. Moreover, the
compounds of formula (I) exhibit the "unnatural" nucleoside configuration, that is they
are L-enantiomers. Preferably, the compounds of formula (I) are provided substantially

free of the corresponding D-enantiomers, that is to say no more than about 5% w/w of the
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DIPHENYL-GARBAMICAGH is present.

The compounds formula (I) include compounds in which the hydrogen of the
2-hydroxymethyl group and/or one or both of the hydrogens of a base amino group(s) is
replaced by alkyl, alkenyl, aryl, a heteroaromatic group or a nonaromatic ring group, or
are replaced by -C(O)R® or -C(O)OR® groups in which R® is alkyl, alkenyl, aryl
optionally substituted by alkyl, a heteroaromatic group optionally substituted by alkyl, or

a nonaromatic ring group.

With regard to the compounds of formula (I), unless otherwise specified, any alkyl or
alkenyl moiety present advantageously contains up to 20 carbon atoms, particularly 4 to
18 carbon atoms. Any aryl moiety present preferably contains 6 to 10 carbon atoms, for

example, phenyl, napthyl, and biphenyl groups.

In the compounds of formula (1), R', R? and/or R* can also exhibit an amino acid radical
or an amino acid chain.

Unless specified otherwise, the term "amino acid" used herein includes naturally-
occurring amino acids as well as non natural analogs as those commonly used by those
skilled in the art of chemical synthesis and peptide chemistry. A list of non natural amino
acids may be found in "The Peptides", vol. 5, 1983, Academic Press, Chapter 6 by D.C.
Roberts and F. Vellaccio. Example of naturally occurring amino acid includes alanine
(Ala), arginine (Arg), asparagine (Asn), aspartic acid (Asp), cysteine (Cys), glutamine

(Gln), glutamic acid (Glu), glycine (Gly), histidine (His), isoleucine (Ile), leucine (Leu),
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(Ser), threonine (Thr), tryptophan (Trp), tyrosine (Tyr), and valine (Val). Preferably, the

amino acid radical or amino acid chain exhibits at least one amino acid radical selected

from Ala, Glu, Val, Leu, Ile, Pro, Phe, Tyr or Typ.

By the term "amino acid residue" and "amino acid chain residue" is meant an amino acid

or amino acid chain preferably lacking the carboxy terminal hydroxyl group. For

example, the amino acid residue of serine is preferably:

Pharmaceutically acceptable salts of the compounds of formula (I)include those derived

from pharmaceutically acceptable inorganic and organic acids and bases. Examples of

suitable acids include hydrochloric, hydrobromic, sulphuric, nitric, perchloric, fumaric,

maleic, phosphoric, glycollic, lactic, salicylic, succinic, toleune-p-sulphonic, tartaric,

acetic, citric, methanesulphonic, formic, benzoic, malonic, naphthalene-2-sulphonic and

benzenesulphonic acids. Other acids such as oxalic, while not in themselves

pharmaceutically acceptable, may be useful as intermediates in obtaining the compounds

of the invention and their pharmaceutically acceptable acid addition salts.

Salts derived from appropriate bases include alkali metal (e.g. sodium), alkaline earth

metal (e.g. magnesium), ammonium and NRg4+ (where R is C1_4 alkyl) salts.
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metabolizable to such compounds.

By the term "amino acid chain" is meant two or more, prererably 2 to 6, amino acid

residues covalently bound via a peptide or thiopeptide bond.

By the term "heteroaromatic" is meant an unsaturated ring structure containing 5 to 10
ring atoms wherein 1 to 3 ring atoms are each selected from N, O and S. Examples of
heteroaromatic groups include but are not limited to:

furyl, thiophenyl, pyrrolyl, imidazolyl, pyrazoyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadrazolyl, thiadiazolyl,
thiopyranyl, pyrazinyl, benzofuryl, benzothiophenyl, indolyl, benzimidazolyl,
benzopyrazolyl, benzoxazolyl, benzisoxazolyl, benzothiozolyl, benzisothiazolyl,
benzoxadiazolyl, quinolinyl, isoquinolinyl, carbazolyl, acridinyl, cinnolinyl and

quinazolinyl.

Nonaromatic ring groups preferably contain 3-20 ring atoms in which 1-3 ring atoms are
in each case selected from N, O and S. Preferred nonaromatic ring groups include
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, piperazinyl, piperidinyl, morpholinyl,

thiomorpholinyl, pyrrolidinyl, adamantyl or quinuclidinyl.

The compounds of formula (I) include ester compounds. Such esters can be obtained by,
for example, esterification of the 2-hydroxymethyl groups with a fatty acid. Typically

fatty acids contain 4-22 carbon atoms. Examples of ester compounds of formula (I)
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2-tert-Butyl-8-phenyl-octanoic acid 4-(4-amino-2-o0xo-2H- pyrimidin- 1-yl)-[1,3]dioxolan-2-yl methyl ester
Structure 12AREMRAQPSIE, caprylic, capric, lauric, myristic, palmitic, stearic, oleic, linoleic, or

linolenic.

There is thus provided as a further aspect of the invention, methods for treating solid
tumors. A further aspect of the invention, is a method of treating liver cancer or
metastasis thereof, lung cancer, renal cancer, colon cancer, pancreatic cancer, uterine

cancer, ovarian cancer, breast cancer, bladder cancer, melanoma and lymphoma.

Compounds of the invention can be tested for use against cancers using any of a variety of
art-recognized in vitro models [e.g., inhibition of proliferation of cell lines such as tumor
cell lines, as described herein and, for example, in Bowlin et al. (1998). Proc. Am. Assn. for
Cancer Res. 39, #4147] or animal models [e.g., leukemic (Gourdeau et al. (2000). Cancer
Chemotherapy and Pharmacology) or solid tumor (Grove et al. (1997). Cancer Res.57:
3008-3011; Kadhim ef al. (1997). Cancer Res.57: 4803-4810; Rabbani et al. (1998). Cancer
Res.58: 3461; Weitman et al. (2000). Clinical Cancer Res.6: 1574-1578)] xenograft animal
models. See, also, USP 5,817,667. Clinical tests of safety (absence of toxicity) and efficacy

are carried out and evaluated using conventional testing methods.

Nucleosides can enter cells by any of a variety of mechanisms. As used herein, the term
“nucleoside” means a nucleoside, nucleoside analog, modified nucleoside, or the like, for
example any of the nucleoside “prodrugs” described above. Mechanisms of nucleoside
uptake include, e.g., uptake by nucleoside or nucleobase transporter proteins (NT),

including sodium-independent, bidirectional equilibrative transporters such as, e.g., the es
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such as, e.g., cit, cib, cif, csg, and cs; by nucleobase transporters; or by passive diffusion.
For a discussion of the properties of some NTs, see, e.g., Mackey et al. (1981). Cancer
Research 58, 4349-4357 and Mackey et al. (1998). Drug Resistance Updates 1, 310-324,

which are incorporated in their entirety by reference herein.

Methods (tests) for determining the mechanism(s) by which a nucleoside enters a cell are
conventional in the art. Some such methods are described, e.g., in Gourdeau et al.
(2000). “Troxacitabine has an Unusual Pattern of Cellular Uptake and Metabolism that
Results in Differential Chemosensitivity to Cytosine-Containing Nucleosides in Solid-
Tumor and Leukemic Cell Lines” (submitted for publication and attached hereto as an
appendix) and Paterson et al. (1991) “Plasma membrane transport of nucleosides,
nucleobases and nucleotides: an overview,” in Imai & Nakazawa, eds., Role of

adenosine and adenosine nucleotides in the biological system, Elsevier Science

Publishers, which are incorporated in their entirety by reference herein. Typical methods
include, for example:

1) NT inhibitor studies: measuring the ability of a nucleoside of interest to inhibit
proliferation of cells, e.g., cancer (malignant) cells, or measuring the uptake of a labeled
nucleoside of interest into a cell, wherein the nucleoside is administered to the cell in the
presence or absence of one or more inhibitors of nucleoside transporters. Such inhibitors
include, e.g., NBMPR (nitrobenzylmercaptopurine), which is specific for the es
transporter; dipyridamole, which is specific for the es and the ei NTs; and dilazep, which
is specific for the NTs encoded by the genes hCNT1 and hCNT2, respectively.

Reduction of activity or of uptake of a nucleoside of interest by an inhibitor of a
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cell; whereas the absence of such a reduction suggests that the NT is not involved.

Methods to perform such assays are conventional and are disclosed, e.g., in Mackey et

al., supra and in Examples 1-4.

2) Competition studies: measuring the kinetics of uptake of a labeled nucleoside which is
known to be transported by a particular NT in the presence or absence of a large molar
excess (e.g., about a 100 to 1000-fold excess) of an unlabeled nucleoside of interest. If
the nucleoside of interest competes with the labeled nucleoside for the NT, thereby
reducing or abolishing the amount of uptake of the labeled nucleoside, this implicates that
NT in the mechanism of uptake of the nucleoside of interest. By contrast, the lack of
such competition suggests that the NT is not involved in the uptake of the nucleoside of
interest. See, e.g., Example 31 (hCNT3 experiment). Cell proliferation studies such as
those described above can also be studied by comparable competition assays.

3) Competition with uridine: measuring the kinetics of uptake of a labeled nucleoside of
interest in the presence of a large molar excess (e.g., about 100 to 1000-fold) of unlabeled
uridine. Uridine is generally regarded as a “universal permeant,” which can be taken up
by cells by all of the reported human NTs. Ifa large excess of uridine does not inhibit the
uptake of a nucleoside of interest, this indicates that the nucleoside is not transported by
at least any of the currently known nuceoside transporters and, therefore, this is

consistent with entry into the cell by passive diffusion.

4) Competition with the nucleoside of interest, itself: measuring the kinetics of uptake of

a labeled nucleoside of interest in the presence or absence of a large molar excess (e.g.,
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amount of labeled nucleoside taken up by a cell when excess unlabeled nucleoside is
present suggests that a molecule with affinity for the nucleoside (e.g., a nucleoside
transporter) participates in the uptake mechanism. By contrast, unchanged or increased
transport of the labeled nucleoside indicates that the mechanism of uptake is by passive
diffusion. See, e.g., Example 30 (HeLa cells; DU 145 cells), which demonstrates that
uptake of *H-troxacitabine is not inhibited by a large excess of unlabeled troxacitabine,
indicating that the mechanism of uptake of troxacitabine in these cells is passive

diffusion.

Any of the preceding tests can be carried out with any of a variety of cells which express
a defined number of well-characterized nucleoside or nucleobase transporters. In
addition to cell lines which naturally express defined numbers of NTs, mutant cell lines
have been isolated which are deficient in one or more NTs, and/or one or more NTs can
be introduced into a cell by conventional genetic recombinant methods. Genes encoding
many NTs have been cloned (see, e.g., Griffiths et al. (1997) Nat. Med. 3: 89-93;
Crawford et al. (1998) J. Biol. Chem. 273: 5288-5293; Griftiths et al. (1997) Biochem. J.
328: 739-743; Ritzel et al. (1997) Am. J. Physiol. 272: C707-C714; Wang et al. (1997)
Am. J. Physiol 273: F1058-F1065) or can be cloned by conventional methods; and
methods of subcloning these genes into appropriate expression vectors are conventional.
See, e.g., Sambrook, J. ef al. (1989). Molecular Cloning, a Laboratory Manual. Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, NY for methods of cloning,
subcloning, and expressing genes. A typical example of a panel of cell lines expressing

different combinations of NTs is disclosed, e.g., in Mackey et al., supra.
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known NTs: measuring the kinetics of uptake of a labeled nuceoside of interest, e.g., in

the presence or absence of inhibitors. See, e.g., Mackey et al., supra.

It will be further appreciated that the amount of a compound of the invention required for
use in treatment will vary not only with the particular compound selected but also with
the route of administration, the nature of the condition being treated and the age and
condition of the patient and will be ultimately at the discretion of the attendant physician

or veterinarian.

In a preferred dosage regimen (regime, schedule), the compound a nucleoside analog of the
invention) is administered to a patient at least daily for a period of about 2 to 10 consecutive
days, preferably for about 3 to 7, more preferably for about 4 to 6, most preferably for about
5 days. This treatment is repeated, for example, every 2 to 5 weeks, preferably ever 3 to 4

weeks, particularly about every 4 weeks.

The amount of nucleoside analog to be administered using the above dosage regimen can be
determined by conventional, routine procedures, e.g., administering increasing amounts of

the compound in order to determine the maximum tolerated dose.

For troxacitabine administration to a patient having a solid tumor, a preferred dosage range
is about 1.2 to about 1.8 mg/m?/day, more preferably about 1.5 mg/m*/day. Sufficient time

is allowed for the patient to recover from this treatment (e.g., for the patient to recover an
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recovery is about 2-5 weeks. After the recovery period, another round of daily doses is
administered as above. A compound of the invention is preferably administered daily as
described above about every 2 to 5 weeks, more preferably about every 3 to 4 or every 3 to

5 weeks. This dosage regimen can be repeated as necessary.

For troxacitabine administration to a patient having leukemia, higher amounts of the drug
can be tolerated. The preferred dosage range for troxacitabine for this indication is about 3
to about 8 mg/m?/day, preferably about 5 to about 8 mg/m?/day, and most preferably about 8
mg/m?/day. For treatment of leukemia, only one cycle of administration is generally
required, although additional cycles can be administered, provided that the drug does not

reach toxic levels.

Optimal dosages for any of the nucleoside analogs of the invention can be determined
without undue experimentation. Using the daily dosage regimen (schedule) described
above, one of skill in the art can routinely determine, using conventional methods, the
maximum tolerable dosage for any of the nucleosides described herein. Optimal dosages
will vary, of course, with parameters such as age, weight and physical condition of the
patient, nature and stage of the disease, stability and formulation of the compound, route of
administration, or the like. In general, because nucleosides modified with lipophilic
substituents undergo more efficient passive diffusion through cell membranes than does
troxicitabine, the dosages used for these nucleoside analogs can be lower than those for

troxacitabine, for example, 10 to 100 fold lower.
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Structure N amounts discussed above, to any patient having cancer who would benefit from the
treatment. For example, the patient to be treated can exhibit cancer cells that are resistant to
one or more of other, commonly administered, anticancer drugs, e.g., gemcitabine or ara-C
(cytarabine). In another aspect, the malignant cells are deficient in nucleoside membrane
transport via nucleoside or nucleobase transporter proteins, e.g., they lack or comprise
mutant forms of known nucleoside transporters such as, for example, es, ei, cit, cib, cif, csg,

and cs. In another aspect, the drug (compound) enters the cancer cell predominantly

(e.g., at least about 50%) by passive diffusion.

While it is possible that, for use in therapy, a compound of the invention may be
administered as the raw chemical it is preferable to present the active ingredient as a

pharmaceutical formulation.

The invention thus further provides a pharmaceutical composition comprising a
compound of formula (I) or a pharmaceutically acceptable salt thereof together with one
or more pharmaceutically acceptable carriers therefor and, optionally, other therapeutic
and/or prophylactic ingredients. The carrier(s) must be 'acceptable' in the sense of being
compatible with the other ingredients of the formulation and not deleterious to the

recipient thereof.

Pharmaceutical formulations include those suitable for oral, rectal, nasal, topical
(including buccal and sub-lingual), vaginal or parenteral (including intramuscular,

sub-cutaneous and intravenous) administration or in a form suitable for administration by
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known in the art of pharmacy. All methods include the step of bringing into association

the active compound with liquid carriers or finely divided solid carriers or both and then,

if necessary, shaping the product into the desired formulation.

Pharmaceutical formulations suitable for oral administration may conveniently be
presented as discrete units such as capsules, cachets or tablets each containing a
predetermined amount of the active ingredient; as a powder or granules; as a solution, a
suspension or as an emulsion. The active ingredient may also be presented as a bolus,
electuary or paste. Tablets and capsules for oral administration may contain conventional
excipients such as binding agents, fillers, lubricants, disintegrants, or wetting agents. The
tablets may be coated according to methods well known in the art. Oral liquid
preparations may be in the form of, for example, aqueous or oily suspensions, solutions,
emulsions, syrups or elixirs, or may be presented as a dry product for reconstitution with
water or other suitable vehicle before use. Such liquid preparations may contain
conventional additives such as suspending agents, emulsiying agents, non-aqueous

vehicles (which may include edible oils), or preservatives.

The compounds according to the invention may also be formulated for parenteral
administration (e.g. by injection, for example bolus injection or continuous infusion) and
may be presented in unit dose form in ampoules, pre-filled syringes, small volume
infusion or in multi-dose containers with an added preservative. The compositions may

take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and
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1,1 00 Alternatively, the active ingredient may be in powder form, obtained by aseptic isolation

of sterile solid or by lyophilization from solution, for constitution with a suitable vehicle,

e.g. sterile, pyrogen-free water, before use.

For topical administration to the epidermis the compounds according to the invention
may be formulated as ointments, creams or lotions, or as a transdermal patch. Ointments
and creams may, for example, be formulated with an aqueous or oily base with the
addition of suitable thickening and/or gelling agents. Lotions may be formulated with an
aqueous or oily base and will in general also contain one or more emulsifying agents,
stabilising agents, dispersing agents, suspending agents, thickening agents, or coloring

agents.

Formulations suitable for topical administration in the mouth include lozenges
comprising active ingredient in a flavored base, usually sucrose and acacia or tragacanth;
pastilles comprising the active ingredient in an inert base such as gelatin and glycerin or
sucrose and acacia; and mouthwashes comprising the active ingredient in a suitable liquid

carrier.

Pharmaceutical formulations suitable for rectal administration wherein the carrier is a
solid are most preferably presented as unit dose suppositories. Suitable carriers include
cocoa butter and other materials commonly used in the art, and the suppositories may be
conveniently formed by admixture of the active compound with the softened or melted

carrier(s) followed by chilling and shaping in moulds.



Octanoic acid [1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo-1,2-dihydro-pyrimidin-4- yl]-amide O /:\ H
HO 0 O NrO [1-(2-Hydroxymethyl-[l,3]dioxolan-4-y|)-2-oxo-1,2-dihydro-pyrimidin-4-yﬂ-ceir£)€6nic acid
3-dimethylamino-propyl ester O ;\ H HO-"<OJ N /N -N >/-O,~N, 0 0 12°April 2005
[1-(2-Hydroxymethyl-[l,3]dioxolan-4-y|)-2-oxo-1,2-di?]{/dro-pyrimidin-4-y|]-carbamic acid
4-dimethylamino-butyl ester 75 12 April 2005 HO-'N,, 0 N 0 O~\N/ |
[1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)-2-0x0-1,2-dihydro-pyrimidin-4-yl]-carbamic acid
S-dimethylamiarpenbiesiradR: tdPragi@al alimNifritionPraye RRSERinevlamiBa-Resagoic acid
[1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-o0x0-1,2

creams, gels, pastes, foams or sprays containing in addition to the active ingredient such

carriers as are known in the art to be appropriate.

For intra-nasal administration the compounds of the invention may be used as a liquid

spray or dispersible powder or in the form of drops.

Drops may be formulated with an aqueous or non-aqueous base also comprising one
more more dispersing agents, solubilising agents or suspending agents. Liquid sprays are

conveniently delivered from presurrised packs.

For administration by inhalation the compounds according to the invention are
conveniently delivered from an insufflator, nebuliser or a pressurised pack or other
convenient means of delivering an aerosol spray. Pressurised packs may comprise a
suitable propellant such as dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
presurrised aerosol the dosage unit may be determined by providing a valve to deliver a

metered amount.

Alternatively, for administration by inhalation or insufflation, the compounds according
to the invention may take the form of a dry powder composition, for example a powder
mix of the compound and a suitable powder base such as lactose or starch. The powder

composition may be presented in unit dosage form in, for example, capsules or cartridges



dihydro-pyrimidin-4-yl]-amide 0 AN -~H -N >j-- N, 0 0 6-Dimethylamino-hexanoic acid
[1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-0x0-1,2- dihydro-pyrimidin-4-yl]-amide O éx H'lH % ON~NON
~-~~Ni | 7-Dimethylamino-heptanoic acid [1-(2-hyd6%xymethyl-[l,3]dioxo|an-4-yl)1- ‘%&Bf
dihydro-pyrimidin-4-yl]-amide \\H HO 0"™- N i N O N'O-~ N~ Acetic acid

4-(4-amino-2,0X@- 2L iBRiBiRtkY Pable3 Eiax QIRR 12 thel Tmﬂa@xm?wh@ﬁiﬁﬁs?&éa Rutyrife acd
4-(4-amino-2-oxo-2H-pyrimidin- 1-yl)-[1,3]dioxolan-2-ylmethoxymethyl ester NH2

of an inhalator or insufflator.

When desired the above described formulations adapted to give sustained release of the

active ingredient may be employed.

The pharmaceutical compositions according to the invention may also contain other

active ingredients such as antimicrobial agents, or preservatives.

The compounds of the invention may also be used in combination with each other and/or
with other therapeutic agents. In particular the compounds of the invention may be

employed together with known anticancer agents.

The invention thus provides, in a further aspect, a combination comprising a compound
of formula (I) or a physiologically acceptable salt thereof together with another

therapeutically active agent, in particular an anticancer agent.

The combinations referred to above may conveniently be presented for use in the form of
a pharmaceutical formulation and thus pharmaceutical formulations comprising a
combination as defined above together with a pharmaceutically acceptable carrier
therefor comprise a further aspect of the invention.

Suitable therapeutic agents for use in such combinations include:

1) Alkylating agents such as:



O LN O OA N~O O 12 April 2005 O 0 Carbonic acid I-[4-(4-amino-2-ox0-2H- Carbonic acid
4-(4-amino-2-oxo0-2H- pyrimidin- 1-yl)-[1,3]dioxolan-2- pyrimidin-l-yl)-[l,3]dioxolaq-22AyIr_r11(§t 0c>5xy] -ethyl
ester ethyl ester yimethoxymethy! ester isopropyl es&gr (2S, 4S) prl
N-[1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo0-1,2-dihydro-pyrimidin-4-yl] 2-piperidin-4-yl-acetamide

trifluoroacetate salt(2S, A3 RiReHiRed 2SR RAich 4rd-AMinAR:LHR-2H-pyrimidin-1-y)-[1,3]dioxolan
2-ylmethyl ester trifluoroacetate salt (2S, 4S) 2-Amino-3-methyl-butyric acid
4-(4-amino-2-oxo-21—|-@(ﬂgﬂgg@-);lﬁmhﬁle@]dioxolan-2-ylmethyl ester trifluoroacetate salt 77 12 April 2005
(2S, 4S) 2-Amino-N-[1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo-1,2-dihydro

pyrimidin-4-yIJ-3-methy(r b %Mﬁ&é‘&ﬂ%ﬁ%i? e SALKRS 10 Rdstine or

4-Amino-I-[2-(tetrahydro-pyran-2-yloxymethy %,3]dioxolan-4-yﬁ-lH pyrimidin-2-one Additional
exemplary compoupdssgi%qlgl%sésrated below: 11 0 R = Further examples are: R-O-' 0 110

e aryltriazines (e.g. decarbazine),
e mitomycins (e.g. mitomycin C),
e methylhydrazines (e.g. procarbazine),
e bifunctional alkylating agents (e.g. mechlorethamine),
e carbinolamines (e.g. sibiromycin),
e streptozotocins and chlorozotocins,
e phosphoramide mustards (e.g. cyclophosphamide),
e urethane and hydantoin mustards,
e busulfan,
e oncovin;
2) Antimetabolites such as:
e mercaptopurines (e.g. 6-thioguanine and 6-
[methylthio]purine),
e nucleoside (e.g.-L-dioxolane cytidine),
e azapyrimidines and pyrimidines,
e hydroxyureas,
e 5S-fluorouracil,
e folic acid antagonists (e.g. amethopterin),

e cytarabines,



NH278 O RONOAONI ONH20O 0\~-NAP-O~O'NNH2 OO0 110 SNO OON'P,OOS~~002
NNH O 12 April 2005 The compounds of formula (I) have a cis geometrical configyration. Moreover, the
compounds of formula (I) exhibit the "unnatural” nucej)eoside configuration, that is 9P5P9299énantiomers.
Preferably, the compounds of formula () are provid é‘substantially free of the corresponding
D-enantiomers, tha} is fa.gayspénore than about 5% w/w of the 79 12 April 2005 corresponding
D-nucleoside, preferably no more than about 2% w/w, in particular less than about 1% w/w is present.

The compounds for;nu@gqpcjgﬁl&gg,&éynpounds in which the hydrogen of the

e mcthotrexate, and

e cytosine rabinoside;

3) Intercalators such as:
e bleomycins and related glycoproteins,
e anthracylines (e.g. doxorubicin, daunorubicin, epirubicin, esorubicin,
idarubicin, aclacinomycin A),
e acridines (e.g. m-AMSA),
e hycanthones,
e cllipticines (e.g. 9-hydroxyellipticine),
e actinomycins (e.g. actinocin),
e anthraquinones (e.g. 1,4-bis[(aminoalkyl)-
e amino]-9,10-anthracenediones),
e anthracene derivatives (e.g. pseudourea and bisanthrene),
e phleomycins,
e aureolic acids (e.g. mithramycin and olivomycin), and

e (Camptothecins (e.g. topotecan);

4) Mitotic inhibitors such as:

e dimeric catharanthus alkaloids



2-hydroxymethyl group and/or one or both of the hydrogens of a base amino group(s) is replaced by
alkyl, alkenyl, aryl, a heteroaromatic group or a nonaromatic ring group, or are ref)id ced by -C(O)R6 or
-C(O)ORS6 groups in which R6 is alkyl, alkenyl, aryl aé)ﬁ)tionally substituted by alkyl, m Yomatic
group optionally substituted by alkyl, or a nonaromatic ring group. With regard to the compounds of

formula (1), unless QthenyisgsREGfiff. iM% Y Rla&lienyl moiety present advantageously contains up to
20 carbon atoms, particularly 4 to 18 carbon atoms. Any ‘aryl moiety present preferably contains 6 to 10

carbon atoms, for e”@&@éﬁw@ﬁl@&'&'rdﬁﬁ%@% @n&iﬂ&}ﬂ?fwla{ﬂ:‘ﬁ% ga&l)qe compounds of formula (1), R1,

R3 and/or R4 can also exhibit an amino acid radical or an amino acid chain. Unless specified otherwise,

the term "amino acigd" y gé%@(gé Wl&&%&ﬂ%ﬁ'&%ﬂﬁgﬁﬁ%ﬁ@g amino acids as well as non natural
ed by thos

analogs as those com the art of chemical synthesis and peptide chemistry.
A list of non natural, ar(r}@% \/gﬁggn@?éé)tj)e gf)‘@d in "The Peptides”, vol. 5, 1983, Academic Press, Chapter

6 by D.C. Roberts an ellaccio. Example’of naturally occurring amino acid includes alanine (Ala),
arginine (Arg), aspara ine Asn S artlc acid (As stei s) glutamine (Gin), glutamic acid (Glu),
glycine (Gly), histidine ?é 50 elﬁu eeg(llim)ly etgsélrh%)d %)e/u ?u Aprll 2005 lysine (Lys), methionine
(Met), phenylalanlne (Phe?ifl ithi proli Pro er| (Set), threonine (Thr), tryptophan (Tip),
tyrosine (Tyr), and valined Q?’%Q%%rfa T‘ ? m élln(%}ndg gcfig #adital or amino acid chain exhibits at least
one amino acid radical sele Ala Glu Val, }l_ff lle, Pro, Phe, Tyr or Typ. By the term "amino
acid residue" and "amlf‘18r8 g}}%%{ amino acid or amino acid chain preferably

lacking the carboxy terminal hydroxyl %roup For
e quassinidds (e:g. bruceantin),

e pipobroman, and

e methylglyoxals (e.g. methylglyoxalbis-(thiosemicarbazone);

5) Hormones(e.g. estrogens, androgens, tamoxifen, nafoxidine, progesterone,

glucocorticoids, mitotane, prolactin);

6) Immunostimulants such as:

e human interferons, cytokines, levamisole and tilorane;

7) Monoclonal and polyclonal antibodies;
8) Radiosensitizing and radioprotecting compounds such as:

e metronidazole and misonidazole;

9) Other miscellaneous cytotoxic agents such as:
e camptothecins,

e quinolinequinones,



example, the amino acid residue of serine is preferably: 0 Pharmaceutically acceptable salts of the
compounds of formula (lI)include those derived from pharmaceutically acceptable ingrganic and organic
acids and bases. Examples of suitable acids includg) ydrochloric, hydrobromic, sl&l;%ﬁfﬂcz%%nc
perchloric, fumaric, maleic, phosphoric, glycollic, lactic, salicylic, succinic, toleune-p-sulphonic, tartaric,

acetic, citric, methaesyl Higrﬁpgmqspﬁ%g;mgﬂgmgqrmg}ﬁﬁne-2-suIphonic and
benzenesulphonic acids. Other acids such as oxalic, while not in themselves pharmaceutically

acceptable, may be, USﬁgﬂl%imf%mﬁﬂﬁ?ﬁeﬁﬁ‘r%@m&i%?%ﬂQQMEI&%E}]e invention and their

pharmaceutically acceptable acid addition salts. Salts derived from appropriate bases include alkali metal

(e.g. sodium), alkaljne earh metal (rgtg ﬁ'&%ﬁﬂ@_%rmﬁ’ﬂf{m /@)'JQJHR“ (where R is ClI-4 alkyl) salts.
e

81 12 April 2005 The compounds o Invention either themselves possess anticancer activity and/or

are metabolizable tg such ¢ nggs. h "amino acid chain” is meant two or more, prererably 2
to 6, amino acid residues 8%%%%8%%)9 %Sligdév%ﬁg[g%%?é&dr thiopeptide bond. By the term

"heteroaromatic" is meant an unsaturated ring structure containing 5 to 10 ring atoms wherein 1 to 3 ring
atoms are each selected from N, 0 and S. Examples of heteroaromatic groups include but are not limited

to: furyl, thioP@e@ﬁ Ryersrogxlcﬁggdazolyl, pyrazoyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl,
pyrimidinyl, triazo yi),, tetrazolyl, oxadrazolyl, thiadiazolyl, thiopyranyl, pyrazinyl, benzofuryl,

benzothiophenyl, indolyl, lgenfjfnidglrzalom sgenzopyrazolyl, benzoxazolyl, benzisoxazolyl, benzothiozolyl,

benzisothiazolyl, benzoxadiazoafflll), QLﬁI’IO INyl, isoquinolinyl, carbazolyl, acridinyl, cinnolinyl and
11) Drug-resistance reversal compounds such as P-glycoprotein inhibitors, for example
Verapamil, cyclosporin-c, and fujimycin;
12) Cytotoxic cells such as lymphokine activated killer -cells or T-cells;
13) Other Immunostimulants such as interleukin factors or antigens;
14) Polynucleotides of sence or antisensing nature;
15) Polynucleotides capable of forming triple helices with DNA or RNA;
16) Polyethers;
17) Distamycin and analogs;
18) Taxanes such as taxol and taxotere; and
19) Agents that are protective against drug induced toxicities such as granulocyte

macrophage colony stimulating factor (GM-CSF) and granulocyte colony stimulating

factor (G-CSF).

The above list of possible therapeutic agents is not intended to limit this invention in any
way.
The individual components of such combinations may be administered either sequentially

or simultaneously in separate or combined pharmaceutical formulations.



guinazolinyl. Nonaromatic ring groups preferably contain 3-20 ring atoms in which 1-3 ring atoms are in
each case selected from N, 0 and S. Preferred nonaromatic ring groups include ch‘éclopr_f |, cyclobutyl,
cyclopentyl, cyclohexyl, piperazinyl, piperidinyl, morgholinyl, thiomorpholinyl, pyr iéiﬂ?, gmantyl or
quinuclidinyl. The compounds of formula (1) include dter compounds. Such esters can be obtained by,
for example, esterification of the 2-hydroxymethyl groups with a fatty acid. Typically fatty acids contain
4-22 carbon atoms. Examples of ester compounds of formula (1) 82 12 April 2005 include compounds in

which at least/age HdRhp R @ORbIMARED, RO PIRMMha BUIMEAL yVRISSHa SRIVIRIEh GBBFYiGs&@MTIC, lauric,
myristic, palmitic, stearic, oleic, linoleic, or linolenic. There is tﬁus provided as a further aspect of the

invention, meghaslsdestreatingssedad Meapsue fhthefrrsnact sif dhe invapbond isa pethed,of treating liver

cancer or metastasis thereof, lung cancer, renal cancer, colon cancer, pancreatic cancer, uterine cancer,

ovarian canGgs, east 62 s PIBFBACANER theSdaINEIanddybama fpesppatddis&f W18 invention
can be tested for use against cancers using any of a variety of art-recognized in vitro models [e.g.,

inhibition of pralifgialiapmteateingsteushsraudmMethealklines, as described herein and, for example, in
Bowlin et al. (1998). Proc. Am. Assn. for Cancer Res. 39, #4147] or animal models [e.g., leukemic

(Gourdeau et al. (2000). Cancer Chemotherapy and Pharmacology) or solid tumor (Grove et al. (1997).
Cancer Res.57: 3008-3011; Kadhim et al. (1997). Cancer Res.57: 4803-4810; Rabbani et al. (1998).

Cancer Res3.co4GbuiRithas aul (2eR0h&HipicahfaanaraResBepa bt 18T Kerograft animal
models. See, also, USP 5,817,667. Clinical tests of safety (absence of toxicity) and efficacy are carried
out and evalpriggdddsiychapmvantenabiestinghegthiishe preparation of compounds of analogous

structure, for example as described in international application No PCT/CA92/00211

published under No Wo 92/20669 which is herein incorporated by reference.

Certain intermediates useful in the synthesis of the compounds of the present invention
can be synthesized as generally described in J.Med.Chem. 1994, 37, 1501-1507, Lyttle et

al.

It will be appreciated by those skilled in the art that for certain of the methods the desired
stereochemistry of the compounds of formula (I) may be obtained either by commencing
with an optically pure starting material or by resolving the racemic mixture at any
convenient stage in the synthesis. In the case of all the processes the optically pure
desired product may be obtained by resolution of the end product of each reaction.

It is also possible to resolve the final compound using chiral HPLC (high pressure liquid

chromatography) as it is well known in the art.

Brief Description of the Drawings



Nucleosides can enter cells by any of a variety of mechanisms. As used herein, the term "nucleoside”
means a nucleoside, nucleoside analog, modified nucleoside, or the like, for exacTénle arl%l éthe
nucleoside "prodrugs" described above. Mechanisms of nucleoside uptake inclu %pél @ Ake by
nucleoside or nucleobase transporter proteins (NT), ﬁmluding sodium-independent, bidirectional

equilibrative ANSROGIBES RGN @SaiRi%itéN886 KE ARy b2 ARORERK ARSRABERSiII DY SafiHMligPendent,

inwardly directed concentrative transporters such as, e.g., cit, cib, cif, csg, and cs; by nucleobase

transporters agproYiRe$ Y enelitisiopec bRt AHdiGUSRICR b thE RO BE AR Rl SRPEh NI & GE Qi the Mackey
et at. (1981). Cancer Research 58, 4349-4357 and Mackey et al. (1998). Drug Resistance Updates 1,

310-324, whichaRipapRiatedvndRalr entirety by reference herein. Methods (tests) for determining the
mechanism(s) by which a nucleoside enters a cell are conventional in the art. Some such methods are
described, e.g., in Gourdeau et at. (2000). "Troxacitabine has an Unusual Pattern of Cellular Uptake and
Metabolism that Results in Differential Chemosensitivity to Cytosine-Containing Nucleosides in Solid-

Tumor and Liagkemic Callganese (sipeiritted fao publicationtand atissleedrharetor agpanelappengix) and

Paterson et al. (1991) "Plasma membrane transport of nucleosides, nucleobases and nucleotides: an

overview," indp»al SRN@lsE amacERS ¢ R Qle O | adenasing Ard eengsirephticiactisiesiribe dialegical

system, Elsevier Science Publishers, which are incorporated in their entirety by reference herein. Typical
methods inluder; fesexasaPNB PN bif MDA SiUdiRsadneasting the akiliticaf Prissipasida aof interest to

inhibit proliferation of cells, e.g., cancer (malignant) cells, or measuring the uptake of a labeled

nucleoside ofgniiiesibetate. cefavhareingbiatntiglirasite ik divinisteredigatide ethtiviheoprasance or
absence of one or more inhibitors of nucleoside transporters. Such inhibitors

determinations.

Fig. 2 Comparative uptake of 10 uM [*H]troxacitabine (0-240 min) (Panel B) and 10
uM [*H]D-uridine (0-6 min) (Panel A) in the presence (4 ) or absence (L)) of the hENT]

inhibitor, 100 nM NBMPR, in DU145 cells. Each data point represents the mean (+

standard deviation) of three determinations.

Fig. 3 Comparative uptake of 10 uM [*H]troxacitabine and 10 uM [*H]D-uridine in HeLa
cells. A. Uptake of [*H]troxacitabine (L)) and [*H]D-uridine () in the presence of the
hENT! inhibitor, 100 nM NBMPR using a scale of 0-1500 pmol/10° cells. B.Uptake of
[*H]troxacitabine either in the absence (L) or presence of 100 nM NBMPR (), 100 pM
dilazep (¥ ), 1 mM non-radioactive troxacitabine () or 20 uM dipyridamole (e), using an
expanded scale of 0-15 pmol/10° cells. Each data point represents the mean (+ standard
deviation) of three determinations.

Fig. 4 Comparative uptake of 10 uM [*H]troxacitabine and 10 pM [’H]D-uridine in HeLa

cells transiently transfected with recombinant pcDNA3 containing either the coding



include, e.g., NBMPR (nitrobenzylmercaptopurine), which is specific for the es transporter; dipyridamole,
which is specific for the es and the ei NTs; and dilazep, which is specific for the !l\ﬁs en 0% d by the
genes hCNT1 and hCNT2, respectively. Reduction§§ activity or of uptake of a n é%%ﬁgez Interest by
an inhibitor of a 84 12 April 2005 particular NT implicdtes that NT in the mechanism of entry of the

nucleoside intgbR.cool; )aHERT e ABSROREDf Swsh FeAUslion SUaaRsIB ke MEimaot involved.

Methods to perform such assays are conventional and are disclosed, e.g., in Mackey et at., supra and in

Examples 1-4 8} GRAMBeIHRaIGS ihRRSy D {10 kinekicsed bpkake ehagrReled nyeeoside which is

known to be transported by a particular NT in the presence or absence of a large molar excess (e.g.,

about a 100 4100 olch ex5ase: A uRiaBEleRIGIRRSIRE of jateras!, ShdhembERPR dR.0f interest

competes with the labeled nucleoside for the NT, thereby reducing or abolishing the amount of uptake of

the labeled nugleesidenthys imaticRies MahNh i becBeshanispehkpiake of the nucleoside of interest.

By contrast, the lack of such competition suggests that the NT Is not involved in the uptake of the
nucleoside of interest. See, e.g., Example 31 (hCNT3 experiment). Cell proliferation studies such as
those described above can also be studied by comparable competition assays. 3) Competition with

uridine: meaguring thg-inetiss GhHpkaka obailakalank rvirlerside of datereskiniRgirsence of a large

molar excess (e.g., about 100 to 1000-fold) of unlabeled uridine. Uridine is generally regarded as a

“universal pgymeante wbishHcan bariaken preduiGalefioalPfinaireneradhumaniNdsidga large excess
of uridine does not inhibit the uptake of a nucleoside of interest, this indicates that the nucleoside is not

transported ByefRElQASRMNQIHIS GHIEARIN KNAWBIBHC @O Sidle i aneRPRtehs AN i lhkaipre, dhis is
consistent with entry into the cell by passive diffusion.

not limitative of the remainder of the disclosure in any way whatsoever.
In the foregoing and in the following examples, all temperatures are set forth uncorrected
in degrees Celsius; and, unless otherwise indicated, all parts and percentages are by

weight.

The entire disclosures of all applications, patents and publications, cited above and

below, are hereby incorporated by reference.

EXAMPLE 1

Preparation of 2-(prolyloxymethyl)-4-cytosin-1"’-yl-1,3-dioxolane hydrochloride ( 1, 1a,
and 1b)



4) Competition with the nucleoside of interest, itself: measuring the kinetics of uptake of a labeled
nucleoside of interest in the presence or absence of a large molar excess (e.g., 8512 April 2005 about
100 to 1000-fold) of that nucleoside, itself, in unlabeled form. Reduction of the a 6ﬁﬁr§#86éled
nucleoside taken up by a cell when excess unlabel ucleoside is present suggests that a molecule
with affinity for the nucleoside (e.g., a nucleoside transport@rﬁ@nicipates in the uptake mechanism. By
contrast, unchanged or increased transpoig of the labeled nugféoside-iNdiGates that the mechanism of
uptake is by passive diffusion. See, e.g., Example-30(ReL e\llss/ﬁi 145 cells), which demonstrates
that uptake of 3H-troxacitabine is not jnhipited®y a large gxcessof unlabeled troxacitabine, indicating
that the mechanism of uptake of troxdcitabine in thes@cells is passive diffusion. Any of the preceding
tests can be carried out with any of a 'é'ty of cells which express a defined number of
well-characterized nucleoside or nucleobase transp Sers. In addition to cell lines which naturally express
defined numbers of NTs, mutant cell lines have been’isolated which are deficient in one or more NTSs,
and/or one or more NTs can be introduced into a cell by conventional geneti¢. recombinant methods.
Genes encoding many NTs have be@ cltged (see, e.qg., Griffiths et all (199 NvVied. 3; 89-93;
Crawford et all (1998) J. Biol. Chem. 273: P93; Griffith4 et al. (1994) Bio em. ). : 739-743;
Ritzel et all (1997) Ar. J. Raysid? NC7/O7;-C714; Wang et 7Y AMY I, iol 273:
F1058-F1065) erc @cloned by/conventional methods;and method subcloning these genes into
appropriate expression vectorLare conventional. Seele. .Np&mbrook, J. et al. (1989). Molecular
Cloning, a Lab [’W anual. (aglg Spring Harbor Laboratorszress, Cpid)Spring Harbor, NY for
methods of cloning, stibcloning, and expressing genes. A typihl example of a panel of cell lines
expressing

STEP 1

Preparation of 4-Acetoxy-2-(0-Benzovloxymethyl)-dioxolane

/\{OOCH
ooojzrs

A mixture of Benzyl-1,2-Dihydroxy Butyrate (116 mg; 0.97 mmol),
Benzoyloxybenzaldehyde (159mg; 0.97 mmol) and p-toluene sulfonic acid (9mg; 0.047
mmol) in dry benzene (25ml) under argon is heated at reflux for 4 h. Solvent is then
removed under reduced pressure and the remaining solid is worked-up by washing with
5% sodium bicarbonate. A purification of the crude material by chromatography on

silica gel gives the expected benzyl ester. The resulting compound is dissolved in ethanol



different combinations of NTs is disclosed, e.g., in Mackey et all, supra. 86 12 April 2005 5) Studies with
artificial membranes, e.g., reconstituted proteoliposomes comprising known NTs: measuring the kinetics
of uptake of a labeled nuceoside of interest, e.g., in _the presence or absence of |ﬁ?\l§ﬁ€h‘sz(§ée e.g.,
Mackey et al., supra. It will be further appreciated t he amount of a compound of the invention
required for (asgif draateaent withvannekesdy) Wi ie arisicyiameoprerunE st lastedibkidlso with the
route of administration, the nature of the condition being treated and the age and condition of the patient
and will be ufimately.dihmdisciptRBET BTerRtNdMLPRYHCIRN. Q¢RI dapFiacLtHa adueferred dosage
regimen (regime, schedule), the compound a nucleoside analog of the invention) is administered to a
patient at least daily for a period of about 2 to 10 consecutive days, preferably for about 3 to 7, more
preferably for about 4 to 6, most preferably for about 5 days. This treatment is repeated, for example,

every 2 to 5 jeeksdpirferabiLesindl) WeeksiiBaiticolBe i1 abouhaMery Aouaeks J he amount of

nucleoside analog to be administered using the above dosage regimen can be determined by

conventionabolaHtA® PIRCERIKESH /1G9 0REEN MBSIRTING IS @3 Skeh Ryassia O { THE)QeBIRDURMAMR order to
determine the maximum tolerated dose. For troxacitabine administration to a patient having a solid tumor,

a preferred degagethan@feis. abpeiixduie abautdd Songimzadayara addr afeuly Rhetiodda mg/m2/day.

Sufficient time is allowed for the patient to recover from this treatment (e.g., for the patient to recover an

87 12 April 2005 @siequaéemibidenatens countledvithstand avetie(Faing)ahthpriaped Benerally the time
for recovery is about 2-5 weeks. After the recovery period, another round of daily doses is

chromatography on silica gel. This affords the pure dioxolane derivative.

STEP 2

Preparation of 1-[2-benzoyloxy methyl-1.3-dioxolan-4-y1] cytosine.

O N

YN NH,
ovn S
LT

o o)
A mixture of N*-acetylcytosine (124mg; 0.75mmol), dry hexamethyl disilazane (20ml)
and ammonium sulfate (2-3mg; catalyst) is refluxed for 5 h. under an argon atmosphere.
The clear solution is cooled to room temperature and the solvent evaporated under
reduced pressure. The resulting residue is dissolved in dry dichloromethane (15ml). A
solution of the dioxolane derivative obtained in step 1 (102mg; 0.55mmol) in dry
dichloromethane (10ml) and iodotrimethyl silane (0.076ml; 0,54mmol) is added to the
silylated cytosine. The resulting mixture is stirred for 4 h. and worked-up by treating the

solution with a 5% solution of sodium bicarbonate. The solvent of the resulting organic



administered as above. A compound of the invention is preferably administered daily as described above
about every 2 to 5 weeks, more preferably about every 3 to 4 or every 3to 5 Wejést. Thi age
regimen can be repeated as necessary. For troxacitabine administration to a pati m]sr?&%ukemia,
higher amounts of the drug can be tolerated. The p ferred dosage range for troxacitabine for this

indication is plpek:3ipahaut &g/ rRaday pRselerabiinakeulSriaabaut dmgima/gay, and most

preferably about 8 mg/m2/day. For treatment of leukemia, only one cycle of administration is generally
required, altharghaasigitipnadcyales sandeisdminisiRiacd RiRyidsiddhrthgickug does not reach toxic
levels. Optimal dosages for any of the nucleoside analogs of the invention can be determined without
undue experimentation. Using the daily dosage regimen (schedule) described above, one of skill in the
art can routinely determine, using conventional methods, the maximum tolerable dosage for any of the
nucleosides described herein. Optimal dosages will vary, of course, with parameters such as age, weight
and physical condition of the patient, nature and stage of the disease, stability and formulation of the
compound, rgutgpaf administration, or the like. In general, because nucleosides modified with lipophilic
substituents undergo more efficient passive diffusion through cell membranes than does troxicitabine, the

dosages used[inilieseyrucisosidearalags Lo belanvesdiamibeyméaiy teaxpeitaline (feexample, 10 to

100 fold lower. 88 12 April 2005 Compounds of the invention can be administered, using the dosage

regimens anghgosage | praiessvdibavaretbabiavthate: any REENs Ravingeaircraahaiwould benefit from
the treatment. For example, the patient to be treated can exhibit cancer cells that are resistant to one or

more of othedicseronanlyabsdinisies et @aticaneensliugs danithgemetappieiemara-tmgydarabine). In
another aspect, the malignant cells are deficient in nucleoside membrane

mmol); and Boc-proline (215 mg; 1mmol) at 0°C. The reaction is stirred at this

temperature overnight. Insoluble is filtered off and the solvent is evaporated to dryness.
The solid is redissolved in dry ether (15 ml) and the solution is bubbled with HCI gas at
0°C for ten minutes. The reaction is kept at room temperature for 2 h.. The white

precipitate is filtered and dried.

EXAMPLE 2

Preparation of 2-(isoleucinyloxymethyl)-4-cytosin-1"’-yl-1,3-dioxolane hydrochloride
salt (2, 2a, and 2b)
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transport via nucleoside or nucleobase transporter proteins, e.g., they lack or comprise mutant forms of
known nucleoside transporters such as, for example, es, ei, cit, cib, cif, csg, and ¢s. In another aspect,
the drug (compound) enters the cancer cell predominantly (e.g., at least about Sdi;) Wve diffusion.
While it is possible that, for use in therapy, a compound of the invention may be administered as the raw
chemical it is preferable to present the active ingredient as a pharmaceutical formulation. The invention
thus further provides a pharmaceutical composition comprising a compound of formula (I) or a

pharmaceutigghiygsee surRltishoremisioegthebmiih 9pen Op IR & toA6eY ik Y ApReptable carriers
therefor and, optionally, other therapeutic and/or prophylactic ingredients. The carrier(s) must be

‘acceptable’ i dhs: sk paRRPByiNeIvitmhe other ingredients of the formulation and not
deleterious to the recipient thereof. Pharmaceutical formulations include those suitable for oral, rectal,
nasal, topical (including buccal and sub-lingual), vaginal or parenteral (including intramuscular,
sub-cutaneous and intravenous) administration or in a form suitable for administration by 89 12 April 2005
inhalation or insufflation. The formulations may, where appropriate, be conveniently presented in discrete
dosage units and may be prepared by any of the methods well known in the art of pharmacy. All methods
include the step of bringing into association the active compound with liquid carriers or finely divided solid
carriers or both and then, if necessary, shaping the product into the desired formulation. Pharmaceutical
formulations suitable for oral administration may conveniently be presented as discrete units such as
capsules, cachets or tablets each containing a predetermined amount of the active ingredient; as a
powder or granules; as a solution, a



suspension or as an emulsion. The active ingredient may also be presented as a bolus, electuary or
paste. Tablets and capsules for oral administration may contain conventional excﬁients such as binding
agents, fillers, lubricants, disintegrants, or wetting ag&nts. The tablets may be co e‘épﬂ,lc?o Qi?ng to
methods well known in the art. Oral liquid preparati & may be in the form of, for example, aqueous or
oily suspensionangpiutioans, emulsions, syrups or elixirs, or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations may contain
conventionabaggithitRm N (s SHSRERM R QDN teMHISIVINGl 208 R RAB BAEQHSrMeRIgles (which may
include edibig oils)afd Pgservatives. The compounds according to the invention may also be formulated
for parenteral administration (e.g. by injection, for example bolus injection or continuous infusion) and
may be presented in unit dose form in ampoules, ge-fijled syringes, small volume infusion or in
multi-dose containers with an added®reservatye. g;%fnﬁgesitions may take such forms as
suspensions, solutions, or emugl}qégﬂcgﬁiy\(\{rlzat?ﬁéq ehicles, and 90 12 April 2005 may contain
formulatory agents such as suspending, stabflizing and/or dispersing agents. Alternatively, the active
ingredient may be in powder form, Sﬂ'fa'tned by aseptic isolation of sterile solid or by lyophilization from
solution, for constitution with a suitable vehicle, e.g. sterile, pyrogen-free water, before use. For topical
administration to the epidermis the compounds according to the invention may be formulated as
ointments, creams or lotions, oro%s/qqtransdermal patch. Ointme ﬁﬁwams may, for example, be

formulated with ancaqueous Qr oily ba With the diti(/),y)“%f vitgple t ickehing and/or gelling agents.
Lotions may beg for MVMeous 01-Qj ea CEAII in-general also contain one or more
emulsifying agents, stabilising agents, dispersing,ggents, s%spending agents, thickening agents, or
coloring NH, (3a) ‘er (3b)

The above compound is synthesized according to the procedure described in example 1

except that proline is replaced by leucine.

EXAMPLE 4

Preparation of 2-(cysteinyloxymethyl)-4-cytosin-1"’-yl-1,3-dioxolane hydrochloride salt
(4, 4a, and 4b)
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agents. Formulations suitable for topical administration in the mouth include lozenges comprising active
ingredient in a flavored base, usually sucrose and acacia or tragacanth; pastilles comprising the active
ingredient in an inert base such as gelatin and glycerjn or sucrose and acacia, anld ﬁ\Bﬂlé\%ﬁghes
comprising the active ingredient in a suitable liquid arier. Pharmaceutical formulations suitable for rectal

administratiorhwheseincHispeakiies isyatRQlib@rR (BRRh PifaIaRIY RIRRE e Ascl i SQsspRyIpPOSitories.
Suitable carriers include cocoa butter and other materials commonly used in the art, and the

suppositorieg bRt ﬁgnmgfgiﬂg@@}gdcgm@g@ixture of the active compound with the softened or
melted carrier(s) followed by chilling and shaping in moulds. 91 12 April 2005 Formulations suitable for
vaginal administration may be presented as pessaries, tampons, creams, gels, pastes, foams or sprays
containing in addition to the active ingredient such carriers as are known in the art to be appropriate. For
intra-nasal agmigtration the compounds of the invention may be used as a liquid spray or dispersible
powder or in the form of drops. Drops may be formulated with an aqueous or non-agueous base also
comprising gRepRRIen a0 e HIsPRENgsasiincapiubiisingsage s I SUSRRBHIRGIBURNE]dridyid sprays
are convenigiilysdslivaigdsiom presurrised packs. For administration by inhalation the compounds
according to the invention are conveniently delivered from an insufflator, nebuliser or a pressurised pack
or other convenient means of delivering an aero%spray.N Pressurised packs may comprise a suitable
propellant such as dichlorodifluorométhane, triehlo \f@?omethane, dichlorotetrafluoroethane, carbon
dioxide or other suitable gas. In the é?@ﬂj =
(o]
N

o
, ¢
N
(5)

The compound is synthesized according to the procedure described in example 1 except

that proline is replaced by prolylglycine.



presurrised aerosol the dosage unit may be determined by providing a valve to deliver a metered
amount. Alternatively, for administration by inhalation or insufflation, the compounds ac?tﬁ?re%@é; to the
invention may take the form of a dry powder compoésr&ion, for example a powder ObF mpound
and a suitable powder base such as lactose or star %The powder composition may be presented in unit
dosage forma.AmmEx@mple, capsules or cartridges 92 12 April 2005 or e.g. gelatin or blister packs from
which the powder may be administered with the aid of an inhalator or insufflator. When desired the above
described formulations adapted to give sustained release of the active ingredient may be employed. The
pharmaceutical compositions according to the invention may also contain other active ingredients such as
antimicrobiapagripisiof BTESSRYBNETyTY16:52MRREUNA S Plois- INVSNHORN dMsb RIS IBRIMRAhIldeombination
with each otbgik enldQradibbpther therapeutic agents. In particular the compounds of the invention may be
employed together with known anticancer agents. The invention thus provides, in a further aspect, a
combination comprising a compound of formula (1) or a physiologically acceptable salt thereof together
with another therapeutically active agent, in pa?%c/mar an anticancer agent. The combinations referred to
above may conveniently be prese@ted for uge in :;\me'bf a pharmaceutical formulation and thus
pharmaceutical formulations comptisy1g ag co ton as defined above together with a
pharmaceutically acceptable Cartier thereforcomprise a further aspect of the invention. Suitable
therapeutic agents for use in Weshbinations include: 1) Alkylating agents such as:

N
|

Cl HzN
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o N
DLk 0 TSN,
o N 2 (o]
(0] N S, N -
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o X o
N o N o
cl . cl *
H,N H,N
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The above compound is synthesized according to the procedure described in example 1

except that proline is replaced by prolylproline.



93 2-haloalkylamines (e.g. melphalan and chlorambucil), 2-haloalkylsulfides, N-alkyl-N-nitrosoureas
(e.g. carmustine, lomustine or semustine), aryltriazines (e.g. decarbazine), mit cins ﬁq . mitomycin
C), methylhydrazines (e.g. procarbazine), bifunctional alkylating agents (e.g. meiﬂ%%ih?i i%e),
carbinolamines (e.g. sibiromycin), streptozotocins a achlorozotocins, phosphoramide mustards (e.g.
cyclophosphgroide R jrethane and hydantoin mustards, busulfan, oncovin; 2) Antimetabolites such as:
mercaptopurines (e.g. 6-thioguanine and 6- [methylthio]purine), nucleoside (e.g.(3-L-dioxolane cytidine),
azapyrimidines and pyrimidines, hydroxyureas, 5-fluorouracil, folic acid antagonists (e.g. amethopterin),
cytarabines, 12 April 2005 94

Preparation of 2-(prolylleucinyloxymethyl)-4-cytosin-1"’-yl-1,3-dioxolane hydrochloride

salt (7 7a, and 7b)
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The above compound is synthesized according to the procedure described in example 1

except that proline is replaced by prolylleucine.



prednisones, diglycoaldehydes, methotrexate, and cytosine rabinoside; 12 April 2005 3) Intercalators
such as: bleomycins and related glycoproteins, anthracylines (e.g. doxorubicin, (i%unor_ Eic'n, epirubicin,
esorubicin, idarubicin, aclacinomycin A), acridines (e.g. m-AMSA), hycanthones; élfﬁ'ﬂr Réess (e.q.
9-hydroxyellipticine), actinomycins (e.g. actinocin), dhthraquinones (e.g. 1,4-bis[(aminoalkyl)-
amino]-9,10@Rikkapepegiones), anthracene derivatives (e.g. pseudourea and bisanthrene),
phleomycins, aureolic acids (e.g. mithramycin and olivomycin), and Camptothecins (e.g. topotecan); 4)
Mitotic inhibitors such as: 0 dimeric catharanthus alkaloids 95 vincristine, vinblastine and vindesine),
colchicine derivatives (e.g. trimethylcolchicinic acid) epipodophyllotoxins and podophylotoxins etoposide
and tenipOSiPQparation of 2-(1’-methylthio-2’-O-methyl- 3’glycerolphosphonate)- 4-cytosin-1’’-yl-

1,3-dioxolane (8 8a, and 8b)
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Step 1

Preparation of 1-methylthio-2-O-methyl-3 glycerolphosphonate

CH,SCH;

CHOCH;

CH,OP(0O)(OH),



maytansinoids (e.g. maytansine and colubrinol), terpenes (e.g. helenalin, tripdiolide and taxol), steroids
(e.g. 4B-hyroxywithanolide E), quassiniods (e.g. bruceantin), pipobroman, and methylglyoxals (e.g.
methylglyoxalbis-(thiosemicarbazone); 12 April 200? 5?) Hormones(e.g. estrogens}zc‘tﬁ‘é% , tamoxifen,
nafoxidine, progesterone, glucocorticoids, mitotane, 8 olactin); 6) Immunostimulants such as: human
interferons, cytokines, levamisole and tilorane; 7) Monoclonal and polyclonal antibodies; 8)
Radiosensitizing and radioprotecting compounds such as: metronidazole and misonidazole; 9) Other
miscellaneous cytotoxic agents such as: camptothecins, quinolinequinones, 96 streptonigrin and
isopropylidene azastreptonigrin), cisplatin, cisrhodium and related platinum series complexes,

tricotheceneg u9idsicBrpiginalos VRRINSRG I LIx pilofERMStaNeS (Bibol)AiNBtRANRE ;512 April 2005
10) Enzymes, such as L-asparaginase; 11) Drug-resistance reversal compounds such as P-glycoprotein

inhibitors, for@XamaiRd dropwise triethyl amine (295.35 mg; 2.9 mmol) in hexanes (5 ml). To this
mixture is added dropwise a solution of dried 1-methylthio-2-O-methyl 3-glycerol (98
mg; 1.9 mmol) in toluene (100 ml) at 0-5°C over a period of 1.5 h, and then the mixture

is stirred at room temperature overnight. Water is added to the mixture and the organic

layer is evaporated to give the desired product.

Step 2

Preparation of 2-(1’-methylthio-2’-O-methyl- 3’glycerolphosphonate)- 4-cytosin-1""-yl-
1,3-dioxolane (8 8a, and 8b)

The phosphonate prepared in the first step (242 mg; 0.39 mmol) is dissolved in pyridine
(10 ml). To this solution is added the dioxolane monophosphate morpholidate ( 198 mg;
0.31 mmol) and the mixture is stirred at room temperature for three days. Solvent is

evaporated and the residue was purified by ion exchange column.



Verapamil, cyclosporin-c, and fujimycin; 12) Cytotoxic cells such as lymphokine activated killer -cells or
T-cells; 13) Other Immunostimulants such as interleukin factors or antigens; 14) Polynucleotides of sence
or antisensing nature; 15) Polynucleotides capable gL&orming triple helices with DNABH /9\5 16)
Polyethers; 17) Distamycin and analogs; 18) Taxanes such as taxol and taxotere; and 19) Agents that are
protective against drug induced toxicities such as granulocyte macrophage colony stimulating factor
(GM-CSF) and granulocyte colony stimulating factor (G-CSF). The above list of possible therapeutic
agents is notirtendgdsto limit this invention in any way. The individual components of such combinations
may be administered either sequentially or simultaneously in separate or combined pharmaceutical
formulations. 97 12 April 2005 When a compound of formula (1), or a pharmaceutically acceptable salt
thereof is used in combination with a second therapeutic agent the dose of each compound may be
either the sampasRndifardyaitbet whers iR comeornd iakrad HIARG1AaR5IPaaE doses will be
readily appregi@tryg by those skilled in the art. The compounds of formula (1) and their pharmaceutically
acceptable salts may be prepared by any method known in the art for the preparation of compounds of
analogous structure, for example as described in international application No PCT/CA92/00211
published under No Wo 92/20669 which is hefein iqcorporated by reference. Certain intermediates useful

in the synthesis of the comp{mﬁwﬂs\of the pgesentin lofy
oo L T
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A mixture of cytosine nucleoside (684 mg; 1.9 mmol), 3,4-dihydro-2H-pyran (336 mg; 4
mmol), and p-toluene sulfonic acid (38 mg; 0.19 mmol) in dichloromethane (20 ml) is
stirred for 3 h. Solvent is removed under reduced pressure and the residue is purified by

chromatography.



can be synthesized as generally described in J.Med.Chem. 1994, 37, 1501-1507, Lyttle et al. It will be
appreciated by those skilled in the art that for certain of the methods the desired stereochemistry of the
compounds of formula (I) may be obtained either by commencing with an opticall ﬁﬁP ﬁs% lsng material
or by resolving the racemic mixture at any conveniéi stage in the synthesis. In the case of all the
processes thexopitigally pore desired product may be obtained by resolution of the end product of each
reaction. It is also possible to resolve the final compound using chiral HPLC (high pressure liquid
chromatography) as it is well known in the art. Brief Description of the Drawings 98 12 April 2005 Various
other features and attendant advantages of the present invention will be more fully appreciated as the
same becongsfaeitemBIdetsiem vYTen QonIRREh CORIAGHAT M 8- AGTPMRANYINGHgUres,
wherein: FigaddGop)parative uptake of 30 M [3H]-troxacitabine in CEM (Panel A) and CEM/ARACS8C
(Panel B) cells. [3H]-Uridine uptake in either the presence or absence of the hENT1 inhibitor, NBMPR or
5 mM non-radioactive uridine was included for comparison as a control substrate. Each data point
represents the mean (f standard deviation) of th determinations. Fig. 2 Comparative uptake of 10 M
[3H]troxacitabine (0-240 min el B) and 10 M [3H] idine (0-6 min) (Panel A) in the presence (s) or
absence (D) of the hENT1 i%ii%iatgk% %MP in DU145 cells. Each data point represents the
mean (f standard deviation) of three deteriginations. Fig. 3 Comparative uptake of 10 pM
[3H]troxacitabine and 10 pM [3H]D-uridine in HeLa cells. A. Uptake of [3H]troxacitabine (D) and

[3H]D-uridine (D) in the presence of the 10)
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The above compound is synthesized according to the procedure described in example 9

except that 3,4-dihydro-2H-pyran is replaced by Ph,CHCO,-2-tetrahydrofuranyl.

EXAMPLE 11
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Procedure: EDC (407 mg, 2.12 mmol, 1.0eq) and DMAP (27 mg, 0.21mmol, 0.1eq) were

added to a suspension of the nucleoside (451 mg, 2.12 mmol, 1.0eq) and the acid (486



hENT1 inhibitor, 100 nM NBMPR using a scale of 0-1500 pmol/106 cells. B.Uptake of [3H]troxacitabine
either in the absence (D) or presence of 100 nM NBMPR (s), 100 M dilazep ('r), ignM n(?-radioactive
troxacitabine (1) or 20 M dipyridamole (), using an iﬁanded scale of 0-15 pmol/ 6A&5]ﬂ 093ch data
point represents the mean (f standard deviation) of three determinations. Fig. 4 Comparative uptake of
10 pM [3H]trexaoitehingand dQ P BMIDcviding indigleacicalimransientiedransfasiad ywitbggcombinant
pcDNA3 containing either the coding 99 12 April 2005 sequence for: (A) hCNTI or (B) hCNT2. Transport
assays weragapeieied indhe aissanca.a! eipakilbraiye sansporRNoA0G M iggepand eiter in
the presence (D) or absence (s) of with the empty vector control plasmid (-).sodium, and compared to
HelLa cells ansientyrinsieded1viih thagmehanvearseo nikah ahdsmic i) AAbthey s iy ther glaboration, it
is believed that one skilled in the art can, using the preceding description, utilize the present invention to
its fullest extgntér The fedlowiag. preferred specific embodiments are, therefore, to be construed as merely
illustrative, and not limitative of the remainder of the disclosure in any way whatsoever. In the foregoing
and in the following examples, all temperatures are set forth uncorrected in degrees Celsius; and, unless
otherwise indicated, all parts and percentages are by weight. The entire disclosures of all applications,
patents and pyiAivationgocited above and below, are hereby incorporated by reference. EXAMPLE 1
Preparation of 2-(prolyloxymethyl)-4-cytosin-1"-yl-1,3-dioxolane hydrochloride (1, la, and Ib) 100

Procedure: EDC (407 mg, 2.12 mmol, 1.0eq) and DMAP (27 mg, 0.21mmol, 0.1eq) were
added to a suspention of the nucleoside (451 mg, 2.12 mmol, 1.0eq) and the acid (486
mg, 2.12mmol, 1.0eq) in DMF (10 mL) and the clear mixture stirred over night at room
temperature. All solvent was evaporated to dryness and residue purified by
chromatography (from 100% ethyl acetate to 15% methanol in ethyl acetate) 85 mg of

amide was recovered.



ONO\WNHsyN _ OO NHZZCI (1) NH ZCl_ (1a) STEP 1 NHZ CI Preparation of
4-Acetoxy-2-(0O-Benzoyloxymethyl)-dioxolane yCH O a (1 b) A mixture of Benzyl- ,2-D_ill)-| droxy Butyrate
(116 mg; 0.97 mmol), Benzoyloxybenzaldehyde (1?3 g 0.97 mmol) and p-toluehe ‘bt %pégcid (9mg;
0.047 mmol) in dry benzene (25m1) under argon is heated at reflux for 4 h. Solvent is then removed
under reducggipneggure; and the remaining solid is worked-up by washing with 5% sodium bicarbonate. A
purification of the crude material by chromatography on silica gel gives the expected benzyl ester. The

resulting compoungsdissolved in ethanoIN12 Kl 2005 HN NH,
o) )
0, ((17,\“ DOM 5 O (O N
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Procedure: TFA (3 mL) was added to a dichloromethane solution (7 mL) of BOC
protected compound (124 mg, 0.28 mmol) and stirred for 2 hours. All solvent was
evaporated to dryness. The crude was redissolved in minimal amount of methanol (0.5
mL) and slowly added to ether (10 mL) with strong agitation. The supernatant was

removed and the solid dried under vacuum. 125 mg was isolated.

IH NMR (400 MHz, DMSO-d6): 8.50 (br s, 1H), 8.25 (br s, 2H), 7.80 (d, J=7.5Hz, 1H),
6.23 (d, J=4.0Hz, 1H), 6.01 (d, J=8.0Hz, 1H), 5.19 (t, J=3.0Hz, 1H), 4.35-4.25 (m, 3H),
4.16 (m, 1H), 3.25 (d, J=13.5Hz, 2H), 2.88 (g, J=11.0Hz, 2H), 2.36 (d, J=7.0Hz, 2H),

1.95 (m, 1H), 1.81 (d, J=13.0Hz, 2H), 1.33 (q, J=10.0Hz, 2H).



NNHZ ~N O O 101 12 April 2005 (25m1) and treated with Pd/C (excess) under hydrogen atmosphere
overnight. Filtration of the catalyst and evaporation of the solvent affords the expected deprotected acid.
Lead acetate (146mg; 0.34mmol) and pyridine (0.03m1, 0.33mmol) are added to L éﬂﬂggﬂoosf the crude
solid (90mg; 0.33mmol) in dry tetrahydrofuran (THF} 5m1) under argon atmosphere. The mixture is
stirred for 4 h under argon and the solid is removed by filtration. The crude material is washed with ethyl
acetate(EtOAc) and purified by chromatography on silica gel. This affords the pure dioxolane derivative.
STEP 2 Prepstatiapaf 142-benzoyloxy methyl-1,3-dioxolan-4-yll cytosine. 0 A mixture of
N4-acetylcytosine (124mg; 0.75mmol), dry hexamethyl disilazane (20m1) and ammonium sulfate (2-3mg;
catalyst) is refluxed for 5 h. under an argon atmosphere. The clear solution is cooled to room
temperature and the solvent evaporated under reduced pressure. The resulting residue is dissolved in
dry dichloromethane (15ml). A solution of dioxolane derivative obtained in step-1,(102mg; 0.55mmol)
in dry dichloromethane (10ml) an%ig@ﬂ@%@ﬂane (0.076m1; 0,54mmol) js-addedwto the silylated
cytosine. The resulting mixture is stirred for 4'h. and worked-up by treatin solution with a 5%
solution of sodium bicarbogzg%'.\l ) solvent of the TrFeAsuIting organic 1 Apil 2005
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Procedure: TFA (3 mL) was added to a dichloromethane solution (7 mL) of BOC
protected compound (81 mg, 0.19 mmol) and stirred for 2 hours. All solvent was
evaporated to dryness. The crude was redissolved in minimal amount of methanol (0.5
mL) and slowly added to ether (10 mL) with strong agitation. The supernatant was

removed and the solid dried under vacuum. 54 mg was isolated.

IH NMR (400 MHz, DMSO-d6): 10.92 (s, 1H), 8.50 (br s, 1H), 8.38 (d, J=7.5Hz, 1H),
8.15 (brs, 1H), 7.22 (d, J=7.5Hz, 1H), 6.15 (m, 1H), 5.00 (s, 1H), 4.17 (d, J=4.5Hz, 2H),
3.71 (s, 2H), 3.24 (d, J=12.0Hz, 2H), 2.89 (q, J=8.5Hz, 2H), 2.39 (d, J=7.0Hz, 2H), 2.00

(brs, 1H), 1.79 (d, J=14.0Hz, 2H), 1.34 (q, 12.0Hz, 2H).

EXAMPLE 15



layer is evaporated under reduced pressure. The crude material is purified by chromatography on silica
gel to give the expected nucleoside derivative. STEP 3 1-[2-hydroxymethyl-1,3-d xolan é
N-[(dimethylamino)methylene] cytosine (268 mg; Immol) is dissolved in dichloro étﬁz? ?é 5mI) To this
solution is added dicyclohexylcarbodiimide (206 md ? mmol); 4-(dimethylamino)-pyridine (12 mg; 0.1
mmol); and Boc-proline (215 mg; Imrial) at OC. The reaction is stirred at this tenwperature overnight.
Insoluble is filtered off and the (] t |s evaporated to dr ness, T solid g@ssolved in dry ether (15
ml) and the solution is bybbled,wi C foHerrmlnut (pe regctioryis kept at room
temperature for 2 h.. The Wh‘fe reC|p|tat@) ilteREd an'\cAIAdHQGCFEXAMPL‘E} Preparation of
2-(isoleucinyloxymethyl)-4- cytosm 1 "-yl-1,3-dioxolane hydrochloride salf (2, 2a,and 2b) ON O NH2 O
O NH3 CI (2) 103 12 April 2005 The above compound is synthesized according to the procedure
described in example 1 except that proline is replaced by isoleucine. 104

Procedure: EDC (512 mg, 2.67 mmol, 1.0eq) and DMAP (34 mg, 0.27 mmol, 0.1eq)
were added to a suspention of the nucleoside (568 mg, 2.67 mmol, 1.0eq) and the acid
(565 mg, 2.67 mmol, 1.0eq) in DMF (10 mL) and the clear mixture stirred over night at
room temperature. All solvent was evaporated to dryness and residue purified by
chromatography (from 100% ethyl acetate to 15% methanol in ethyl acetate) 355 mg of

ester was recovered.

EXAMPLE 16

Procedure: EDC (512 mg, 2.67 mmol, 1.0eq) and DMAP (34 mg, 0.27 mmol, 0.1leq)
were added to a suspention of the nucleoside (568 mg, 2.67 mmol, 1.0eq) and the acid
(565 mg, 2.67 mmol, 1.0eq) in DMF (10 mL) and the clear mixture stirred over night at
room temperature. All solvent was evaporated to dryness and residue purified by
chromatography (from 100% ethyl acetate to 15% methanol in ethyl acetate) 355 mg of

ester was recovered.



EXAMPLE 3 12 April 2005 Preparation of 2-(leucinyloxymethyl)-4-cytosin-1 "-yl-1,3-dioxolane
hydrochloride salt (3, 3a, and 3b) O O NH 2 ~~N O NH3 _ CI (3) The above co?goundE#S@g/nthesized
according to the procedure described in example 1 fx ept that proline is replace ﬁ%‘iﬁ "EXAMPLE
4 Preparation of 2-(cysteinyloxymethyl)-4-cytosin-1 -135-1,3-dioxolane hydrochloride salt (4, 4a, and 4b) O
N O NHz NOONHS O NH3CI(4) OO0 O~HSO

EXAMPLE 17

2 H
N= N
03/ / o EDC N= °
Ho— N + — 03/ /
o4  DMAP

0
HO—, O_ N
g) BOCHN g J

Procedure: EDC (512 mg, 2.67 mmol, 1.0eq) and DMAP (34 mg, 0.27 mmol, 0.leq)
were added to a suspention of the nucleoside (568 mg, 2.67 mmol, 1.0eq) and the acid
(565 mg, 2.67 mmol, 1.0eq) in DMF (10 mL) and the clear mixture stirred over night at
room temperature. All solvent was evaporated to dryness and residue purified by
chromatography (from 100% ethyl acetate to 15% methanol in ethyl acetate) 102 mg of

amide was recovered.

EXAMPLE 18



NH3 (4a) CI NH2 HS 105 12 April 2005 The above compound is synthesized according to the procedure
described in example 1 except that proline is replaced by cysteine. EXAMPLE 5 Preparation of
2-(prolylglycinyloxymethyl)-4-cytosin-1"-yl-1,3-dioxolane hydrochloride salt (5, Sa}%%?é\ﬁ(gjﬁl (5) The
compound is synthesized according to the procedu described in example 1 except that proline is
replaced by prolylglycine. 106 EXAMPLE 6 1, April 2005 Preparation of NH,,

2-(prolylprolynyloxymethyl)-4-cytosin-I"-y|-1. -dfoxolane hydrochloride salt (6, 6a, and-8b) O\N O O N
NH2 ~ O
o=, 0 /)
N N

o/"o,,(o . TFA 0/”'«(047&
_—
BocHN” oj HN- W el 0
F

DCM >(U\
OH
F
F

Procedure: TFA (3 mL) was added to a dichloromethane solution (7 mL) of BOC
protected compound (127 mg, 0.31 mmol) and stirred for 2 hours. All solvent was
evaporated to dryness. The crude was redissolved in minimal amount of methanol (0.5
mL) and slowly added to ether (10 mL) with strong agitation. The supernatant was

removed and the solid dried under vacuum. 111 mg was isolated.

IH NMR (400 MHz, DMSO-d6): 8.40 (br s, 2H), 8.15 (br s, 1H), 7.75 (d, J=7.5Hz, 1H),
6.27 (d, J=4.0Hz, 1H), 6.00 (d, J=7.5Hz, 1H), 5.23 (t, J=3.5Hz, 1H), 4.49 (qd, J=12.0Hz,
J=3.0Hz, 2H), 4.29 (d, J=10.0Hz, 1H), 4.19 (m, 1H), 4.04 (s, 1H), 2.14 (m, 1H), 0.95 (D,

J=7.0Hz, 6H).



N O C CINH z (6) (6a) (6b) The above compound is synthesized according to the procedure described in

example 1 except that proline is replaced by prolylproline. 107 EXAMPLE 7 12 Aplrgl 2001_5 Preparation of
2-(pro|y|Ieucinyloxymethyl)-4-cytosin-l"-yI-1,3-dioxo{a§e hydrochloride salt (7 7a, HoP? 01'YO
NH2~ -~~00 NOCI(7)yNHs OH\NHsONN
EXAMPLE 19
/ _/

HO—™,

q ' ‘(NHQ

N— o N—{ 0

03/ :} O‘ﬂ/ :} Fh)?\
_o. N TFA Ho—, O_ N OH
gj DCM 1 "

0]

Procedure: TFA (3 mL) was added to a dichloromethane solution (7 mL) of BOC
protected compound (100 mg, 0.24 mmol) and stirred for 2 hours. All solvent was
evaporated to dryness. The crude was redissolved in minimal amount of methanol (0.5
mL) and slowly added to ether (10 mL) with strong agitation. The supernatant was

removed and the solid dried under vacuum. 54 mg was isolated.

IH NMR (400 MHz, DMSO-d6): 8.48 (d, J=7.5Hz, 1H), 8.25 (br s, 3H), 7.17 (d,
J=7.5Hz, 1H), 6.16 (d, J=4.0Hz, 1H), 5.29 (m, 1H), 5.03 (t, J=2.5Hz, 1H), 4.25-4.15 (m,

2H), 3.90 (s, 1H), 3.72 (s, 2H), 2.18 (m, 1H), 0.95 (m, 6H).

EXAMPLE 20




OY/i,, _0 O~ONOJ~ ~ifi\~1y'~1NO (7a) 0 (7b) The above compound is synthesized according to
the procedure described in example 1 CI except that proline is replaced by pronII cine. é& EXAMPLE 8
12 April 2005 Preparation of 2-(1'-methylthio-2'-O-methyl- 3' glycerolphosphonate)

1,3-dioxolane (8 8a, and 8b) O SHNNHII 10 0-P:&P-01-10 Oc(BVSHOO rNH2

2
N—
o% § PTSA o:< j
0" No—. o N

O )

HO/’

Procedure: Paratoluene sulfonic acid (82mg, 0.43 mmol, 1.0eq.) was added to asolution
of BCH-4556 (92mg, 0.43mmol, 1.0eq.) in DMF (1mL) and 3,4-dihydropyran (3mL).
The reaction was stirred for 16 hours and potassium carbonate (119mg, 0.86mmol,
2.0eq.) added and stirred for 1 hour. The solid was filtered off and the solvent evaporated
to dryness. The crude was purified by flash using a gradient of 5 to 10% methanol in

dichloromethane. 100mg of desired compound was isolated.

IH NMR (400 MHz, DMSO-d6): 7.79 (t, J=8.0hz, 1H), 7.18 (br d, J=20.0hz, 2H), 6.20
(m, 1H), 5.71 (d, J=7.0hz, 1H), 5.09 (m, 1H), 4.68 (m, 1H), 4.09 (m, 2H), 3.86 (m, 1H),

3.80-3.65 (m, 2H), 3.48 (m, 1H), 1.80-1.60 (m, 2H), 1.60-1.45 (m, 4H).



O{H1l/~~~NH3CO-P-O-PO OCSHOO(@Ba)ONNHY2 1111/111,,. NJHC O-P-O-P-O 3C, 11 _
O C (8b) Step 1 Preparation of 1-methylthio-2-O-meth, ly glycerolphosphonate CH2SCH3 CHOCH3
CH20P(O)(OH)2 109 12 April 2005 To an ice-cold mixture of Phosphorus oxychl d%p(hl Qr?g; 2.9
mmol) and hexanes (5 ml) is added dropwise trieth Ymine (295.35 mg; 2.9 mmol) in hexanes (5 ml). To
this mixture is added dropwise a solution of dried 1-methylthio-2-O-methyl 3-glycerol (98 mg; 1.9 mmol)
in toluene (100 ml) at 0-5C over a period of 1.5 h, and then the mixture is stirred at room temperature
overnight. Waiex Mpggeg) to the mixture and the organic

Preparation of Cis-L-2-[2’’-cyanoethyl methoxy- L-
phenylalaninylphosphoroamidyloxymethyl-4-(cytosin-1’-yl)]-1,3-dioxolane
Procedure: Dry BCH 4556( dimethylaminomethylene derivative, 0.1 g, 0.373 mmol)
was dissolved in dry DMA (2 ml) under nitrogen and cooled in an ice bath.
Diisopropylethylamine(0.2 ml) and 2,cyanoethyl-N,N-diisopropylchlorophosphoramidite
(0.17 ml, 1.12 mmol) were added in respective order. After 1 hour 'Tetrazole (0.1 g,
1.49 mmmol) was added and after 10 minutes dry methanol (0.05 ml) was introduced.
The reaction mixture was allowed to warm to room temperature over 2 hours. L-
phenylalanine methyl ester (hydrochloride, 0.39 g, 2.18 mmol) and iodine (0.19 g, 0.746
mmol) were added in respective order. Combined mixture was allowed to stir for 2
hours and excess iodine was quenched with saturated sodium thiosulphate solution. It
was evaporated to dryness and the residue was extracted with dichloromethane, washed
with brine and dried over an hydrous MgSO,. After evaporation the crude product was
purified on a flash silica gel column which was eluted with a mixture of dichloromethane

and methanol (ratio 10:1). Tare of the title compound was 0.072 g.

'H-NMR (400 MHz, CDCls): 8:7.95(1H, d); 6.7(1H, dd); 6.2(1H, dd); 5.01(1H,s); 4.9-

2.5 (m, 14H) ppm.

Appearance oil



layer is evaporated to give the desired product. Step 2 Preparation of 2-(1'-methylthio-2'-O-methyl- 3'
glycerolphosphonate)- 4-cytosin-1"-yl- 1,3-dioxolane (8 8a, and 8b) The phosphogll(?tl% prﬁgared in the first
step (242 mg; 0.39 mmol) is dissolved in pyridine (1Q ml). To this solution is add BrHio¥dtane
monophosphate morpholidate ( 198 mg; 0.31 mmo dnd the mixture is stirred at room temperature for
three days. JQipethishauaporatadtandihe residurWarPgrified by ion exchange column. 110 EXAMPLE
9 12 April 2005 Preparation of 4-cytosin-l "-yl-1,3-dioxolane-2-(tetrahydropyranylmethyl) ether (9 9a, and
9b) (9) 9a) Cr2INNH2 0aN OO0 _ (9b) A mixture of cytosine nucleoside (684 mg; 1.9 mmol),
3,4-dihydro-gH-p)6a (336 mg; 4 mmol), and p-toluene sulfonic acid (38 mg; 0.19 mmol) in

(20urfl) is stirged fc@ﬁh. Solvent is removed under reduced pressure and the residue is

dichlorometh
urified b omyto hy, <1117 N .
p y od?%p_y g} \N\_\>7NH2 NH,-MeOH

74

Nucleotides, 13(9), 1891-1903 (1994)



EXAMPLE 10 12 April 2005 Preparation of 4-cytosin-1 "-yl-1,3-dioxolane-2-(tetrahydrofuranylmethyl)
ether (10 10a, and 10b) (10) N OO N AY NH2 YNI NHi Oo~.1% N/Y'J0J/ O Ol 0b) The gbove
compound is synthesized according to the procedure described in example 9 exc ]E)tAtHH{ 2005
3,4-dihydro-2H-pyran is replaced by Ph2CHC02-2-tf hydrofuranyl. EXAMPLE 11 Procedure: EDC (407
mg, 2.12 mnpobAngesrary DMAP (27 mg, 0.21mmol, 0.1eq) were added to a suspension of the
nucleoside (451 mg, 2.12 mmol, 1.0eq) and the acid (486 112 12 April 2005 mg, 2.12mmol, 1.0eq) in
DMF (10 mLpaf A dlesr O UDeHETRRARY2H I AR AT RSIRA LR A e eithyes-evaporated to
dryness and residue purified by chromatography (from 100% ethyl acetate to 15% methanol in ethyl
acetate) 385ehGin AstonWa3 gieueiRs. EXAMPLE 12 Procedure: EDC (407 mg, 2.12 mmol, 1.0eq)
and DMAP (27 mg, 0.21mmol, 0.leq) were added to a suspention of the nucleoside (451 mg, 2.12 mmol,

1.0eq) and thehafddifiRGalt

Ref Abraham, T.W.; Wagner, C.R. Nucleosides & Nucleotides, 13(9), 1891-1903 (1994)

\ 0
H O 0o
0 NI o}

N
P. { j >L \ NH3-MeOH
g 0— 5/ N NH, ————

/]
NG
) NH
\O HO - 4 (o)

Appearance Foam
Procedure: Dry Cis-L-2-[2"’-cyanoethyl methoxy- L-
phenylalaninylphosphoroamidyloxymethyl-4-(cytosin-1’-yl)]-1,3-dioxolane (0.072g,
0.128 mmol) was dissolved in dry methanol (9.7 ml) and mixed with a saturated solution
of ammonia in dry methanol (5.8 ml). Combined mixture was allowed to stir for 1 hour.
Solvent was evaporated and the crude product was purified ona silica gel column which
was eluted with a mixture of dichloromethane and methanol (ratio 2:1). Tare of the title

compound was 0.031g.



mg, 2.12mmol, 1.0eq) in DMF (10 mL) and the clear mixture stirred over night at room temperature. All
solvent was evaporated to dryness and residue purified by chromatography (fron]'glOO% gg(,’}/sl acetate to
15% methanol in ethyl acetate) 85 mg of amide was_recovered. 113 EXAMPLE 1 '/SEP,r,l,]o 12 April
2005 Procedure: TFA (3 mL) was added to a dichlofg'r%ethane solution (7 mL) of BOC protected
compound (124vReR @EBNIIROL BROIsTis-ed iforn 2 kours Al spjventsuas,« g eesates) o dryness. The

crude was redissolved in minimal amount of methanol (0.5 mL) and slowly added to ether (10 mL) with
strong agitatmlg(Tp@Sgupgmﬁtgﬂ;)3/\@55(@:[}9\{@(;{)@1}@,@%@93@9@ dried under vacuum. 125 mg was isolated.
1H NMR (400 MHz, DMSO-d6): 8.50 (br s, 1H), 8.25 (br s, 2H), 7.80 (d, J=7.5Hz, 1H), 6.23 (d, 7-4.0Hz,
1H), 6.01 (d, J=8.0Hz, 1H), 5.19 (t, J=3.0Hz, 1H), 4.35-4.25 (m, 3H), 4.16 (m, 1H), 3.25 (d, J=13.5Hz,
2H), 2.88 (q, J=11.0Hz, 2H), 2.36 (d, J=7.0Hz, 2H), 1.95 (m, 1H), 1.81 (d, J=13.0Hz, 2H), 1.33 (q,
J=10.0Hz, 2ty 314 EXAWF RE I¢kdHO~ 12 April 2005 Procedure: TFA (3 mL) was added to a
dichloromethane solution (7 mL) of BOC protected compound (81 mg, 0.19 mmol) and stirred for 2 hours.
All solvent was evaporated to dryness. The crude was redissolved in minimal amount of methanol (0.5
mL) and slowly added to ether (10 mL) with strong agitation. The supernatant was

MS: m/e 453.2



removed and the solid dried under vacuum. 54 mg was isolated. 1H NMR (400 MHz, DMSO-d6): 10.92
(s, 1H), 8.50 (br s, 1H), 8.38 (d, J=7.5Hz, 1H), 8.15 (br s, 1H), 7.22 (d, J=7.5Hz, JTH) 6. 6m, 1H), 5.00
(s, 1H), 4.17 (d, J=4.5Hz, 2H), 3.71 (s, 2H), 3.24 (d, J=12.0Hz, 2H), 2.89 (q, J=8. I@préﬁ),ozs.% (d,
J=7.0Hz, 2H), 2.00 (br s, 1H), 1.79 (d, J=14.0Hz, é , 1.34 (g, 12.0Hz, 2H). EXAMPLE 15 115 HO 12
April 2005 Progaayrg: ERS (512 mg, 2.67 mmol, 1.0eq) and DMAP (34 mg, 0.27 mmol, 0.1eq) were
added to a suspention of the nucleoside (568 mg, 2.67 mmol, 1.0eq) and the acid (565 mg, 2.67 mmol,
1.0eq) in DMF (10 mL) and the clear mixture stirred over night at room temperature. All solvent was
evaporated to dryness and residue purified by chromatography (from 100% ethyl acetate to 15%
methanol in pihyla6 a1 5-MOvel0SAIBENAD [eeAYRIANI-FAAMBF IEVNacRdisRo G- (512 Mg, 2.67
mmol, 1.0eqpraRgHaMAIR {64 omePs2 7/ mmol, 0.leq) were added to a suspention of the nucleoside (568
mg, 2.67 mmol, 1.0eq) and the acid (565 mg, 2.67 mmol, 1.0eq) in DMF (10 mL) and the clear mixture
stirred over night at room temperature. All solvent was evaporated to dryness and residue purified by
chromatography (from 100% ethyl acetate to 15% methanol in ethyl acetate) 355 mg of ester was
recovered. 116 EXAMPLE 17 H2 t

@)
@)
@)
| + ( j >\*'\{
0 —/ N\
\

(1) Powdered molecular seives 3A, 0 @]
DMF-THF O\A 0 ( j >\—N
. o . \
@ TBHP o 7T o N

Procedure: Dry BCH 4556( dimethylaminomethylene derivative, 0.05g, 0.1865

mmol) was dissolved in dry DMF (2 ml) and dry THF (1 ml). It was cooledto  -40°
C in an argon atmosphere. Freshly activated powdered molecular sieves (0.05g) were
added. Cyclic saligenylchloroposphanes (0.071g, 0.373 mmol) was dissolved in dry
THF (0.5 ml) and introduced over 30 minutes. Combined mixture was stirred at -40° C
for another half an hour. Tert-Butylhydroproxide (3 M solution in 2,2,4-
trimethylpentane, 0.125 ml) was added. After stirring for half an hour, the reaction
mixture was allowed to wam to room temperature. The solvent was evaporated and the
crude product was extracted with ethyl acetate. It was purified on a silica gel column
using a mixture of ethyl acetate and methanol (ratio 5:2). Further purification and the

separation of diastereomers was carried on reverse phase HPLC.



BOCHN OH EDC DMAP HO" Procedure: EDC (512 mg, 2.67 mmol, 1.0eq) and DMAP (34 mg, 0.27
mmol, 0.leq) were added to a suspention of the nucleoside (568 mg, 2.67 mmol, Oeq)?&%the acid
(565 mg, 2.67 mmol, 1.0eq) in DMF (10 mL) and the_clear mixture stirred over ni(jﬁt‘%@ lll >
temperature. All solvent was evaporated to drynesslgrﬁd residue purified by chromatography (from 100%

ethyl acetate tglgkrpetbaneyinsitybacgiste 262 ma)oh amide.ywasireovgret ENANMPLE 18 117 H2
OH Procedure: TFA (3 mL) was added to a dichloromethane solution (7 mL) of BOC protected
compound (127 3ngy th$1s mmaly pacatirres) fasm. hours. All solvent was evaporated to dryness. The
crude was redissolved in minimal amount of methanol (0.5 mL) and slowly added to ether (10 mL) with
strong agitation. The supernatant was removed and the solid dried under vacuum. 111 mg was isolated.
1H NMR (400 MHz, DMSO-d6): 8.40 (br s, 2H), 8.15 (br s, 1H), 7.75 (d, J=7.5Hz, 1H), 6.27 (d, J=4.0Hz,
1H), 6.00 (d, J57.5Hz,, kiMeENPt7dm3.5Hz, 1H), 4.49 (qd, J=12.0Hz, J=3.0Hz, 2H), 4.29 (d, J=10.0OHz,
1H), 4.19 (m, 1H), 4.04 (s, 1H), 2.14 (m, 1H), 0.95 (D, J=7.0Hz, 6H). 12 April 2005 118 EXAMPLE 19

MS : m/e 381

Ref Meier,C.; Knispel, T.; Marquez,V.E.; Appearance Foam
Siddiqui,M.A.; De Clercq,E.; Balzarini,J.
J.Med.Chem. 1999, 42, 1615-1624.

EXAMPLE 24

Preparation of Cis-L-2-methoxy-L-tryptophanvllphosphoroamidyloxymethyl-4-
(cytosin-1’-yl)]-1.3-dioxolane Ammonium salt

o 0
A ) >LN\ + \L -
HO— N N N—P_
(@) \:>7 \\_N/ /( O/WN
AN

NH.

. \ O 4
(1) iPr,NEt, DMA o H o o 0

(2) CH,OH, 'Tetrazole ~3~

W eNa
o—" o ‘N\_>7NH2
(3) L-Trp-OMe, |, N\ _

(4) NH,-MeOH

Ir=z

Procedure: Dry BCH 4556 (dimethylaminomethylene derivative, 0.16 g, 0.597 mmol)
was dissolved in dry DMA (3.2 ml) under nitrogen and cooled in an ice bath.
Diisopropylethylamine(0.32 ml) and 2,cyanoethyl-N,N-

diisopropylchlorophosphoramidite (0.27 ml, 1.79 mmol) were added in respective order.



HO™ NHBOC TFA DCM OH Procedure: TFA (3 mL) was added to a dichloromethane solution (7 mL) of
BOC protected compound (100 mg, 0.24 mmol) and stirred for 2 hours. All solvent was. evaporated to
dryness. The crude was redissolved in minimal amo%tnof methanol (0.5 mL) an %Iéﬁ/ﬂ) ggég%ed to ether
(10 mL) with strong agitation. The supernatant was oved and the solid dried under vacuum. 54 mg

was isolated Ha- N MG {4P0MUd% BNEE-216) Bhéh() Wad Ridéd bhl.o$:@5 (PR dk: 17 (d, J=7.5Hz,
1H), 6.16 (d, J=4.0Hz, 1H), 5.29 (m, 1H), 5.03 (t, J=2.5Hz, 1H), 4.25-4.15 (m, 2H), 3.90 (s, 1H), 3.72 (s,

2H), 2.18 (Mm&thnB190. 0 nfikhad 2nttl1 20 STRE Aditielr Rk W4sAPUW0R RipsrdUisfraratoluene
sulfonic acid (82mg, 0.43 mmol, 1.0eq.) was added to asolution of BCH-4556 (92mg, 0.43mmol, 1.0eq.)

in DMF (ImL)eatjsé2eirdibysiropyias. (Botbptophad eaaHonases GHRE KRl hpws:and patagsium
carbonate (119mg, 0.86mmol, 2.0eq.) added and stirred for 1 hour. The solid was filtered off and the

solvent evapgi@iedin® ©ryness. ThenelydewvagdadrifiedspydinshhHiingais@diani@tfatkowf% methanol in
dichloromethane. 100mg of desired compound was isolated. 1H NMR (400 MHz, DMSO-d6): 7.79 (t,

J=8.0hz, 1HjlIdwlddl (Brsdlr o2t atd)exoed? i0ink Whadghidnthed iRk HId3QAWM, | H), 4.68 (M, | H),

4.09 (m, 2H), 3.86 (m, | H), 3.80-3.65 (m, 2H), 3.48 (m, 1H), 1.80-1.60 (m, 2H), 1.60-1.45 (m, 4H).
thiosulphate solution. It was evaporated to dryness and the residue was extracted with
dichloromethane, washed with brine and dried over an hydrous MgSQO,. After

evaporation the crude product was purified on a flash silica gel column which was eluted

with a mixture of dichloromethane and methanol (ratio 5:1).

The product was dissolved in dry methanol (15 ml) and mixed with a saturated solution

of ammonia in dry methanol (9.3 ml). Combined mixture was allowed to stir for 1 hour.
Solvent was evaporated and the crude product was purified on a silica gel column which
was eluted with a mixture of dichloromethane and methanol (ratio 2:1). Tare of the title

compound was 0.016 g.

'H NMR (400 MHz, CD;0D)3&: 8.1(1H,d); 7.2(5H,m); 6.2(1H,t); 5.95(1H,d); 5.05(1H.s);

4.1(5H,m); 3.35(5H,m) ppm.

EXAMPLE 25

Preparation of (2S.4S)-2-[bis(S-pivaloyl-2-thioethyl)phosphono]-4-cytosin-1’-yl-1.3-
dioxolane




120 EXAMPLE 21 12 April 2005 Preparation of Cis-L-2-[2"-cyanoethyl methoxy- L-
phenylalaninylphosphoroamidyloxymethyl-4-(cytosin-1'-yl)]-1,3-dioxolane Procedure: Dr %ﬁH 4556(
dimethylaminomethylene derivative, 0.1 g, 0.373 mmgl) was dissolved in dry DM 2(‘? der nitrogen
and cooled in an ice bath. Diisopropylethylamine(O. ?nl) and
2,cyanoethyl-N,N-diisopropylchlorophosphoramidite (0.17 ml, 1.12 mmol) were added in respective
order. After 1 hourd Tetrazole (0.1 g, 1.49 mmmol) was added and after 10 minutes dry methanol (0.05
ml) was intr . The reaction mixture was allowed to wagn to room temperature over 2 hours. L-
phenylalanine meth§tester ghydrochloride, 0.39 g, 2. Epo&amd iodine ,(1(1«19 g, 0.746 mmol) were
added in respective order. Cambjnegrmixtre Was—allg/e toy stir Rpr 2 “holirs-and excess iodine was
quenched with satusated s&ium thiosulphate solution. It was porated to dryness and the residue was
extracted with dichloromethane, washed with brine and dried over an hydrous MgSO4. After evaporation
the crude product@as purified on a flash siliga gel column which was eluted with a mixture of
dichloromethane and methanol (ratio 19;1)./Iare of the title compound was 0.072 g. 1H-NMR (400 MHz,
CDC13): S;7.95(1H, d); 6.F7|(01|H, dd); 6.2(1H, : .OlélH,s); 4.9 2.5 (my 14H) ppm. Appearance oil 121

Ref. Abrahih, I'SWP#a5ier? G R. Nucleosides & Q80 I(O \ )—N
o ~o—" oj ‘N\:>—NH2

(2) TBHP %\«S\/\

0]

Procedure: Dry BCH 4556 ( dimethylaminomethylene derivative, 0.095 g, 0.354 mmol)
was mixed with bis-(S-pivaloyl-2-thioethyl)-N,N-diisipropylphosphoramidite (0.18 g, 0.5
mmol, prepared following the procedure described in P.R.No.27-25) and dissolved in dry
dichloromethane (15 ml). 'H-tetrazole (0.075 g, 1.06 mmol) was added and the
combined solution was stirred under nitrogen atmosphere at room temperature for 1 hour.
It was cooled to —40°C and treated with tert-butylhydroproxide (3 M solution in 2,2,4-
trimethylpentane, 0.25 ml). Reaction mixture was allowed to warm up to room
temperature during overnight. Solvent was evaporated and the residue was purified on a
silica gel column using a mixture of ethyl acetate and methanol (ratio 40:1). Tare of the

title product 0.055 g.

'"H NMR(400 MHz, CDCls) &: 7.8(1H, d); 6.3(1H, t); 5.95(1H, d); 4.18(8H, m); 3.15(4H,

m); 1.2(18H, s) ppm.

3P NMR(16 MHz, CDCl;) &: -0.13



P" %C~'"N NH3-MeOH 0 O~ N NH 0 Z Nucleotides, 13(9), 1891-1903 (1994) 122 12 April 2005
EXAMPLE 22 Preparation of Cis-L-2-methoxv-L-phenvIaIaninvlphosphoro-amidvIT%(Cvme_t)hv -4-
(cytosin-1'-ylll-1,3-dioxolane Ammonium salt Ref AKX gam, T.W.; Wagner, C.R. N faBY )
Nucleotides, 13(9), 1891-1903 (1994) NH3-MeOH g earance Foam Procedure: Dry
Cis-L-2-[2"-qyanogthy(ivietig e km
phenylalaninylphosphoroamidyloxymethyl-4-(cytosin-I'-yl)]-1,3-dioxolane (0.072g, 0.128 mmol) was
dissolved in dry methanol (9.7 ml) and mixed with a saturated solution of ammonia in dry methanol (5.8
ml). Combined mixture was allowed to stir for 1 hour. Solvent was evaporated and the crude product was
purified ona silicagel slumn which was eluted with a mixture of dichloromethane and methanol (ratio
2:1). Tare of the title compound was 0.031g. 123 12 April 2005 1H NMR(400 MHz, CD30D) 6:
8.15(1H,d); 7.2(SH,m); 6.25(1H,t); 6.05(1H,d); 5.08(1H,s); 4.05(SH,m); 3.55(3H,s); 3.0(2H,qq) ppm. UV:
a,,,,.-(MeOH) 272 nm. MS: m/e 453.2 124

Example 26
NH,
!
N\«N
o—s
PhO___O.__ j 0
L
{_oPh
af
(\\( N N
\ N HO <O j \g
R ~ PhOCOCI, pyridine N
<l )0
0

OPh

Typical procedure for the reaction with alkyl(or aryl) chloroformate

BCH-4556 (1 mmole) and phenyl chloroformate (1 mmole) were stirred for 24 hours in

10 mL of pyridine. Pyridine was then evaporated, the residue was dissolved in 10 mL of



EXAMPLE 23 12 April 2005 Preparation of
Cis-I-Cyclosaligenyl-2-oxymethyl-[(4-cytosin-1'-yt)-1,3-dioxolanel- phosphate dia?:il(-‘é‘reome 30 0 N HO- 0-
NN~ (1) Powdered molecular seives 3A, DMF-THF. (2) TBHP Procedure: Dry B ﬁggéé 05
dimethylaminomethylene derivative, 0.05g, 0.1865 ol) was dissolved in dry DMF (2 ml) and dry THE
(1 ml). It wasygeQlafdexdfctedi AR SPsaiasRberens ReycamiatadpRwdaresmelecHiar sieves
(0.05g) were added. Cyclic saligenylchloroposphanes (0.071g, 0.373 mmol) was dissolved in dry THE
(0.5 ml) and épfeateadaven3qainies. GRinhidgehpHxiusa WisisStieed alntHy Girferamethespalf an hour.
Tert-Butylhydroproxide (3 M solution in 2,2,4 trimethylpentane, 0.125 ml) was added. After stirring for half

an hour, the égg¢tiRRtaRRIKMMWaR IR emaimatrl raanyewiaerasuseMEgzaMastonastRyaporated and
the crude product was extracted with ethyl acetate. It was purified on a silica gel column using a mixture

of ethyl acetate: anddnetipsahdsaliordiddi fredtagnapieicaling and thedeapasativnrefias@igemers was
carried on reverse phase HPLC. 125 12 April 2005 IH NMR(400MHZ, DMSO-D6)6: 8.25(1H,d);

7.4(SH,m); B dBEUIDIB. BRAU DAL E.2(1H,5); 4.2(4H,m) ppm.



uVv:a,,,. (MeCN) 277nm MS:m/e381 Ref Meier,C.; Knispel,T.; Marquez,V.E.; Appearance Foam
Siddiqui,M.A.; De Clercq,E.; Balzarini,7. J.Med.Chem. 1999, 42, 1615-1624. EXAMPLE 24 Preparation of
Cis-L-2-methoxy-L-tryptophanvllphosphoroamidyloxymethyl-4- (cytosin-1'-yg1-1, LAi0RG Y Ammonium
salt0 O N HO O-/ N~\N ~ (1) iPr2NEt, DMA (2) CH3OH, Tetrazole (3) L-Trp-OMe, 12 (4) NH3-MeOH
Procedure: Dry BCH 4556 (dimethylaminomethylene derivative, 0.16 g, 0.597 mmol) was dissolved in dry
DMA (3.2 ml) under nitrogen and cooled in an ice bath. Diisopropylethylamine(0.32 ml) and
2,cyanoethyl-N,N- diisopropylchlorophosphoramidite (0.27 ml, 1.79 mmol) were added in respective
order. 126 12 April 2005 After 1 hour ITetrazole (0.16 g, 2.38 mmmol) was added and after 10 minutes
dry methanol (0.08 ml) was introduced. The reaction mixture was allowed to warm to room temperature
over 2 hours. L-tryptophan methyl ester (hydrochloride, 0.74 g, 3.5 mmol) and iodine (0.32 g, 1.2 mmol)
were added in respective order. Combined mixture was

Example 27

The following are additional synthesis reaction schemes.

//\(NHz ; //\(NHZ
/O

|
" - X

HO\\“"<Zj\\\\ NTO( PPTS, solvent MeO O\\\<Zj Njo(

BCH-4556 Pro-drugs

NH
NH //\( ,
K\l( 2 )\ |
N O/\ N

0N
HO\“\"<Zj\\N1/ PPTS, solvent \roTo\\\\«Oj \g/

BCH-4556 roiugs



allowed to stir for 2 hours and excess iodine was quenched with saturated sodium thiosulphate solution.
It was evaporated to dryness and the residue was extracted with dichloromethan was ﬁ with brine
and dried over an hydrous MgSO4. After evaporatlﬁg the crude product was purl d\Bﬁli Q2h silica gel
column which was eluted with a mixture of dichloromethane and methanol (ratio 5:1). The product was
dissolved in dry methanol (15 ml) and mixed with a saturated solution of ammonia in dry methanol (9.3
ml). Combined mixture was allowed to stir for 1 hour. Solvent was evaporated and the crude product was
purified on a silica gel column which was eluted with a mixture of dichloromethane and methanol (ratio
2:1). Tare of the tittle compound was 0.0 16 g. 'H NMR(400 MHz, CD30D)S: 8.1(1H,d); 7.2(SH,m);
6.2(1H,t); 5.95(1H,d); 5. 05(1H s); 4.1(SH,m); 3.35(SH,m) ppm XAMPLE 25 Preparation of
(2S,4S)-2-1bis(S- plvalo th| vl)phosphonol-4-cytosin- -1'¢ 3f=eh%xolane 1270 S\WSVOOO /-0

+ HO o~ N, \N~/NFQ>,P NRpril 2005 HO— >/_X o)

BCH-4556 Prodrug

n=3,4,5 X=CH,R=CH,
n=3,4,5X=0;R=CH,
n =3, 4, 5; X = CH,; R = N(CH,),

n=3,4,5 X=0;R=N(CH,),



0 O (1) 1H-tetrazole, CH2CI2 S-\- O ,0 O N ZP, (2) TBHP S--//-0 O-' O N, A\ NH2 ~ 0 Procedure: Dry
BCH 4556 ( dimethylaminomethylene derivative, 0.095 g, 0.354 mmol) was mixed wijth .
bis-(S-pivaloyl-2-thioethyl)-N,N-diisipropylphosphoramidite (0.18 g, 0.5 mmol, pr af?é’aﬂfgl?g\?/ing the
procedure described in P.R.No.27-25) and dissolved dry dichloromethane (15 ml). 1H-tetrazole (0.075
g, 1.06 mmol) was added and the combined solution was stirred under nitrogen atmmesphere at room
temperature for 1 hour. It was cooled to -40C and treated with tert-butylhydrogroxide (3 M solution in
2,2,4- trimethylpentane, 0.25 ml). Reaction mixture was allowed to warm up t® roof temperature during
overnight. Solvent was evaporated and the residue was purified on a silig Egumn using a mixture of
ethyl acetate and methanol (ratio 40:1). Tare of the title pr@%@éﬁ,%iﬂgﬁM (400 MHz, CDC13) 6:
7.8(1H, d); 6.3(1H, t); 5.95(1H, d); 4.18(8H, m); 3.15(4H, m); 1.2(18H, s) ppm. 31P NMR(16 MHz,
CDC13) 6: -0.13 128 UV : a,.. (MeCN) 271nm MS:m/e582.4 ES)(ampIe 26 12 April 2005 H2

H\(OR
N -
/\\( \N\«
N O—
O \N\« Ho\uu-"< j O
ROCOCI, pyridine
Bl o

o R = alkyl, phenyl

o— R
o {IE e B

R = phenyl

EXAMPLE 28

Preparation of [1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)cysosyl]carbamic acid
benzyl ester [BCH 19041]



PhO™ /O 0 HO H2 PhOCOCI, pyridine p OPh NO NHOJO ON PhO /O 0~JO 0 Typical procedure
for the reaction with alkyl(or aryl) chloroformate BCH-4556 (1 mmole) and phenyl chloroformate (1
mmole) were stirred for 24 hours in 10 mL of pyridine, Pyridine was then evaporatléd‘f“ﬁ]ﬂa1 n@l%lue was
dissolved in 10 mL of 129 12 April 2005 water and dxttacted with dichloromethane. The organic phase is
dried on sodium sulfate evaporated and the residue is chromatographed on silica gel eliuuting firdt with
50/50 ethyl acetate/hexane, then ethyl acetate and finally with 10% MeOH/dichloromethane. The three
compounds were isolated separately. The final products can be further pufified using reverse phase

preparative HPLC. 130 Exampl&/d7 HN o
SN
P SN

CBZ-Cl, DMAP |
o N O DMFPy, 0°C..RT k

R 0%

@)

)

nwz

(50)
Procedure:

Benzylchloroformate (0.80 mL, 5.6 mmol) was added dropwise to a 0°C solution
of BCH-4556 (955 mg, 448 mmol) and DMAP (657 mg, 5.38 mmol) in
dimethylformamide and pyridine and stirred at room temperature for 18h. The reaction
mixture was concentrated in vacuo. The oil obtained was partitionned between water
(20mL) and dichloromethane (30mL). Aqueous layer was extracted with DCM. Organic
layers were combined, dried over MgSQOy, filtered and concentrated to a yellow gum. The
crude residue was purified by silaca gel biotage (40S) (100 % DCM to 10 % MeOH: 90
% DCM) to give 837 mg (54 % yield) of [1-(2-Hydroxymethyl-[1,3]dioxolan-4-
yl)cysosyl]carbamic acid benzyl ester as a white powder, M.F. C;¢H7N3Os , M.W.
347.33.

'H NMR (400 MHz, CDCls), 6 ppm: 8.44 (d, 1H, J = 7.4Hz), 7.39-7.37 (m, 5H), 7.25 (m,
1H), 6.18 (d, 1H, J = 3.9Hz), 5.21 (s, 2H), 5.13-5.12 (m, 1H), 4.34 (d, 1H, J = 10.1Hz),
425 (dd, 1H, J = 5.2, 10.1Hz), 4.01-3.97 (m, 2H). MS: ES" 348.4 (M+1), ES™ 346.3
(M-1).

EXAMPLE 29
Preparation of [1{2-(trans-4-pentylcyclohexylcarboxy) oxy-methyl-
[1,3]dioxolan-4-yl}cysosyl]carbamic acid benzyl ester



The following are additional synthesis reaction schemes. O INu HO'~",<O J 10l BCH- 4556 O Ny HOB"
<O~ O BCH-4556 NH2 NH2 PPTS, solvent 12 April 2005 PPTS, solvent \/OVO™"" i eO o,,<D"
Y 00 Pro-drugs H2 Pro-drugs NH2 BCH-4556 1311£—I4O n=3,4,5; X CH,; R=CH3 rﬂ% %O R=CH3

/ﬁ\ i HN/M\O
L0 el “©

EDCIDMAP

Procedure:

EDCI (1.66g, 8.64 mmol) was added to a 0°C solution of [1-(2-Hydroxymethyl-
[1,3]dioxolan-4-yl)cysosyl]|carbamic acid benzyl ester (2.5 g, 7.20 mmol), DMAP (1.05
g, 8.64 mmol) and trans-4-pentylcyclohexylcarboxylic acid (1.71g, 8.64 mmol) in
dichloromethane and stirred at room temperature for 18h. The reaction was washed with
HCI, saturated NaHCOs; and brine. Organic layer was separated, dried over MgSQOy,
filtered and concentrated in vacuo. The crude residue was purified by silaca gel biotage
(40M) (100 % DCM to 3 % MeOH: 97 % DCM) to give 3.92 g (100 % yield) of [1{2-
(trans-4-pentylcyclohexylcarboxy) oxymethyl-[1,3]dioxolan-4-yl}cysosyl]carbamic acid
benzyl ester as a white powder, M.F. Cy3H37N307, M.W. 527.62.

'"H NMR (400 MHz, CDCls), § ppm: 8.15 (d, 1H, J = 7.4Hz), 7.39-7.31 (m, 5H), 7.30 (d,
1H, J = 7.4Hz), 6.19 (d, 1H, J = 4.1Hz), 5.24-5.22 (m, 3H), 4.55 (dd, 1H, J = 3.3,
12.7Hz), 4.32-4.22 (m, 3H), 2.31-2.23 (m, 1H), 1.99-1.91 (m, 2H), 1.85-1.80 (m, 2H),
1.49-1.37 (m, 1H), 1.31-1.16 (m, 10H), 0.98-0.86 (m, 5H).



n=3,4,5; X CH,; R = N(CH3)z n= 3,4,5; X=0;R= N(CH3)z 12 April 2005 o X'~~ 0 (L1 -0) Prod rug 132
12 April 2005 H2 HO R = phenyl EXAMPLE 28 NH2 R1 NH2 N OR gNo HOB 0 % é?@é
Preparation of [1-(2-Hydroxymethyl-[1,3]dioxolan-4- }/pgysosyl]carbamlc acid benZgl‘aBk H 19041]
H2 ROCOCI, pyridine R = alkyl, phenyl

EXAMPLE 30

Preparation of trans-4-Pentylcyclohexylcarboxylic acid 4-cytosyl-[1,3]dioxolan-2-
ylmethyl ester

HNj\o N
Lot e o el

(245)

Procedure:

[1{2-(trans-4-pentylcyclohexylcarboxy)oxymethyl-[1,3]dioxolan-4-
yl}cysosyl]carbamic acid benzyl ester (3.8g, 7.20 mmol) and Pd/C 10% (600 mg) were
suspended in ethanol and EtOAc. The reaction was treated three times with a vacuum-
nitrogen sequence and left under nitrogen. It was then submitted to a vacuum-hydrogen
sequence and the reaction stirred under hydrogen for 3hrs. The reaction was filtered on a
celite pad and washed with EtOH and the solution concentrated in vacuo. The crude solid
was purified by silaca gel biotage (40M) to give 2.44 g (86 % yield) of trans-4-
pentylcyclohexylcarboxylic acid 4-cytosyl-[1,3]dioxolan-2-ylmethyl ester as a white
powder, M.F. Cy0H3;N305 , M.W. 393.49.

'H NMR (400 MHz, CD;0D), & ppm: 7.85 (d, 1H, J = 7.5Hz), 6.23 (dd, 1H, J = 1.9,
5.3Hz), 5.90 (d, 1H, J = 7.5Hz), 5.21 (t, 1H, J = 2.7Hz), 4.43 (dd, 1H, J = 2.7, 12.7Hz),
4.29 (dd, 1H, J = 2.6, 12.7Hz), 4.25-4.17 (m, 2H), 2.29-2.22 (m, 1H), 1.95-1.89 (m, 2H),
1.83-1.80 (m, 2H), 1.44-1.19 (m, 11H), 0.99-0.88 (m, 5H).



133 CBZ-Cl, DMAP DMF:Py, OC...RT HO" Procedure: (50) 12 April 2005 Benzylchloroformate (0.80 mL,
5.6 mmol) was added dropwise to a OC solution of BCH 4556 (955 mg, 4.48 m gg&FIDI\{EP (657 mg,
5.38 mmol) in dimethylformamide and pyridine and stirred at room temperature f 8 eaction
mixture was concentrated in vacuo. The oil obtalned as partitionned between water (20mL) and
dichloromethaxg (82nsl)1 Aqueous layer was extracted with DCM. Organic layers were combined, dried
over MgSO4, filtered and concentrated to a yellow gum. The crude residue was purified by silaca gel

biotage (40 i dA oV rkarkOap Mety R e Xy TsriDXARINRI 8 AL e s\a4 /3 Magdel b Rin-2-
[1-(2-Hydroxymeiyk Es 1R araditbr igesyl]carbamic acid benzyl ester as a white powder, M.F.
C16H17N306 , M.W. 347.33.'H NMR (400 MHz, CDC13), S ppm: 8.44 (d, 1H, J = 7.4Hz), 7.39-7.37 (m,
5H), 7.25 (m, 1H), 6.18 (d, 1H, J = 3(96#g), 5.21 (s, 2H), 5.13-5.12 (m, 1H), 4.34 (d, 1H, J = 10.1Hz), 4.25
(dd, 1H, J =5.2, 10.1Hz), 4.01-3.97 (m, 2H). MS: ESQ 348.4 (M+1), ES- 346.3 (M-1). EXAMPLE 29
Preparation of [1{2-(trans-4-pentylcyclohexWUarboxy) oxy-methyl- [1,3]dioxolan-4-yBty&bsyl]carbamic

acid benzyl ester 134 HO \N

Wers @ dome | @

Procedure:

A 1M ether solution of HCl was added to a 0°C solution of trans-4-
pentylcyclohexylcarboxylic acid 4-cytosyl-[1,3]dioxolan-2-ylmethyl ester in a 1:1
mixture of MeOH and DCM and the reaction strirred at room temperature for 1.5h.
Solvent was then removed in vacuo to give 99% yield of trans-4-
pentylcyclohexylcarboxylic acid 4-cytosyl-[1,3]dioxolan-2-ylmethyl ester hydrochloride
salt as a white powder, M.F. C,0H3;N30s HCI, M.W. 429.95.

'H NMR (400 MHz, CD;0D), & ppm: 8.13 (d, 1H, J = 7.8Hz), 6.26 (dd, 1H, J = 1.5,
5.5Hz), 6.11 (d, 1H, J = 7.8Hz), 5.24 (t, 1H, J = 2.8Hz), 4.47 (dd, 1H, J = 2.8, 12.6Hz),
440 (dd, 1H, J = 1.2, 10.3), 431 (dd, 1H, J = 2.8, 12.6Hz), 4.22 (dd, 1H, J = 5.5,
10.3Hz), 2.31-2.25 (s, 1H), 1.96-1.91 (m, 2H), 1.85-1.82 (m, 2H), 1.42-1.19 (m, 11H),
0.96-0.88 (m, 5H).



Procedure: 12 April 2005 EDCI (1.669, 8.64 mmol) was added to a OC solution of [1-(2-Hydroxymethyl-
[1,3]dioxolan-4-yl)cysosyl]carbamic acid benzyl ester (2.5 g, 7.20 mmol), DMAP (i 0&? 2 .64 mmol) and
trans-4-pentylcyclohexylcarboxylic acid (1.71g, 8.64 mmol) in dichloromethane a ﬁ‘!a Proom
temperature for 18h. The reaction was washed with" HC1, saturated NaHCOS3 and brine. Organic layer
was separated, dried over MgSO4, filtered and concentrated in vacuo. The crude residue was purified by
silaca gel bigtggeviEOivi (100 % DCM to 3 % MeOH: 97 % DCM) to give 3.92 g (100 % yield) of [1 {2-
(trans-4-pentylcyclohexylcarboxy) oxymethyl-[1,3]dioxolan-4-yl}cysosyl]carbamic acid benzyl ester as a
white powdepybpFiGeRH38 DVBRTecthW.cadT A2 th N (AN, FBEAAMSIPAR) BAG (D 1H, J =
7.4Hz), 7.39%4{n3 U k62 p PHiMiain04&1) Brhide= 7.4Hz), 6.19 (d, 1H, J = 4.1Hz), 5.24-5.22 (m, 3H), 4.55 (dd,
1H, J=3.3, 12.7Hz), 4.32-4.22 (m, 3H), 2.31-2.23 (m, 1H), 1.99-1.91 (m, 2H), 1.85-1.80 (m, 2H),
1.49-1.37 (m, 1H), 1.31-1.16 (m, 10H), 0.98-0.86 (m, 5H). 135 EXA E 30 12 April 2005 Preparation of
trans-4-Pentylcyclohexylcarboxylic acid 4-cytosyl-[1,3]dioxolan-2- Procedure:
[1{2-(trans-4-pentylcyclohexylcarboxy)oxymethyl-[1,3]dioxolan-4- yl}eysosyl]carbamic acid benzyl ester
(3.89, 7.20 mmgiyand Pd/C 1 iHag) were suspended in ethamol and EtOAc. The reaction was

treated three times, vylt vasuumg mtrogerﬁ@lp.@ld:.e and left under nitragen. Kjlt was then submitted to a
vacuum-hydrogen seguence Qpﬁ the react@?ﬁ,éigrred und’é‘( hydrggen l&o%yé actjon was filtered

on a j

(216)

Procedure:

The starting material (BCH-4556, 86,3 mg, 0,405 mmole) is dissolved in DMF.
Diisopropylethyl amine is then added (0,486 mmole, 1,2 eq) followed by the acid ( 0,521
mmole, 1,3 eq.). CH,Cl; is then added to put everything in solution. HATU (168 mg,
0,446 mmole, 1,1 eq) is then added and the solution is stirred for 2 days. A saturated
aqueous solution of NaHCOj is then added and extracted with CH2CI2. The organic
phase is evaporated and the residue is purified by Biotage with a Flash 12S column using
2% MeOH in CH,Cl, followed by 4% MeOH in CH,Cl,. The desired fractions are

recovered and evaporated to afford 39% of the desired compound.

'"H NMR (400 MHz, CDCls) & 8,98 (s, 1H), 8,46 (d, 1H, J=7,6 Hz), 7,42 (d, 1H, J=7.6
Hz), 6,18 (dd, 1H, J=5,2 and 1,4 Hz), 5,36 (m, 2H), 5,11 (t, 1H, J=1,8 Hz), 4,31 (dd, 1H,
J=10,2 and 1,3 Hz), 4,23 (m, 1H), 3,86 (s, 2H), 3,02 (s, 1H), 2,44 (t, 2H, J=7,6 Hz), 1,94
(m, 4H), 1,64 (m, 2H), 1,43 (m, 20H), 0,86 (t, 3H, J=6,9 Hz).



celite pad and washed with EtOH and the solution concentrated in vacuo. The crude solid was purified by
silaca gel biotage (40M) to give 2.44 g (86 % yield) of trans-4- pentylcyclohexylcai\%oxyll cid
4-cytosyl-[1,3]dioxolan-2-ylmethyl ester as a white E)%gvder, M.F. C20H31N305 , @Prgﬁ)% 1H NMR
(400 MHz, CD30D), 6 ppm: 7.85 (d, 1H, J = 7.5Hz), 6.23 (dd, 1H, J = 1.9, 5.3Hz), 5.90 (d, 1H, J =
7.5Hz), 5.21 (t, 1H, J = 2.7Hz), 4.43 (dd, 1H, J = 2.7, 12.7Hz), 4.29 (dd, 1H, J = 2.6, 12.7Hz), 4.25-4.17
(m, 2H), 2.29-2.22 (m, 1H), 1.95-1.89 (m, 2H), 1.83-1.80 (m, 2H), 1.44-1.19 (m, 11H), 0.99-0.88 (m, 5H).
136 EXAMPLE 31 12 April 2005 Preparation oftrans-4-Pentylcyclohexylcarboxylic acid
4-cytosyl-[1,3]dioxolan-2- ylmethyl ester hydrochloride salt (264) 0 0 McOFVDCM Procedure: A 1M ether
solution of HCI was added to a OC solution of trans-4- pentylcyclohexylcarboxylic acid
4-cytosyl-[1,§]§%&¥é%/lmethyl ester in a 1:1 mixture of MeOH and DCM and the reaction strirred at
room temperature for 1.5h. Solvent was then removed in vacuo to give 99% yield of trans-4-
pentylcyclohpxyradiy b @aikbdrsy naul 41 BliexpighedodiRaimiifgienineitecperididaali as a white
powder, M.Fy12P0b1aidN30m G e tii1436: 0 phdhy NWR (400 MHz, CD30D), S ppm: 8.13 (d, 1H, J =
7.8Hz), 6.26 (dd, 1H, J = 1.5, 5.5Hz), 6.11 (d, 1H, J = 7.8Hz), 5.24 (t, 1H, J = 2.8Hz), 4.47 (dd, 1H, J =

2.8, 12.6Hz), ?
o A/NHZ W ~_ X
Vool M| PhOCOCI 0 m/ OPh
,,,,,< " 7]/N pyridine PhO \, OwN l/\l 77/
\ ( 7]/ o
O O

@)

43)
Procedure:
The starting material (BCH-4556, 105 mg, 0,493 mmole) is dissolved in 2 mL of pyridine
and cooled to 0 °C. Phenyl chloroformate (68 pL, 0,542 mmole, 1,1 eq.) is added and the
reaction mixture is warmed to room temperature and stirred overnight. The solvent is
then evaporated and water is added. The aqueous phase is extracted with methylene
chloride. The organic extracts are dried over Na,SOy4 and evaporated. The residue is
purified by Biotage with 50/50 AcOEt/Hexane then AcOEt followed by 10%
MeOH/CH,Cl,. The fractions contaning the fastest eluting spots are evaporated and
repurified with preparative HPLC (C18 Deltapak 30x300 mm, 15% to 70% CH;3CN in

water).

'H nmr (400 MHz, CDCl3) 6 8,31 (d, 1H, J=7,6 Hz), 7,39 (m, 4H), 7,26 (m, 3H), 7,16 (m,
4H), 6,31 (d, 1H, J=4,4 Hz), 5,32 (t, 1H, J=2,3 Hz), 4,69 (dd, 1H, J]=12,6 and 2,6 Hz),
4,52 (dd, 1H, J=12,6 and 2,0 Hz), 4,38 (d, 1H, J=10,2 Hz), 4,30 (m, 1H).



4.40 (dd, 1H, J = 1.2, 10.3), 4.31 (dd, 1H, J = 2.8, 12.6Hz), 4.22 (dd, 1H, J = 5.5, 103Hz) 2.31-2.25 (s,
1H), 1.96-1.91 (m, 2H), 1.85-1.82 (m, 2H) 1.42-1.19 (m, 11H), 0.96-0.88 (m, 5H) 5 PLE 32 12
April 2005 Preparation of Octadecen-9-enoic[1-(2- J/ oxymethyl [1,3]dioxolan- 4
dihydro-pyrimidin-4-yl]-amide NH2 (216) elaidic aci ATU DIPEA Procedure: The startlng material
(BCH-4556, 86,3 mg, 0,405 mmole) is dissolved in DMF. Diisopropylethyl amine is then added (0,486
mmole, 1,2 eq) followed by the acid ( 0,521 mmole, 1,3 eq.). CH2CI2 is then added to put everything in
solution. HAEN AA8B1p®4 0,446 mmole, 1,1 eq) is then added and the solution is stirred for 2 days. A
saturated aqueous solution of NaHCO3 is then added and extracted with CH2C12. The organic phase is
evaporated apghe fQsidnays-benififd 2iBotagamisL 2 nlestHL praakdinc1upingl, 3{a@idiean-in CH2CI2
followed by 43oyMe&alyinsd#2C12. The desired fractions are recovered and evaporated to afford 39% of
the desired compound. 1H NMR (400 MHz, CDC13) S 8,98 (s, 1H), 8,46 (d, 1H, J=7,6 Hz), 7,42 (d, 1H,
J=7,6 Hz), 6,18 (dd, 1H, J=5,2 nd14Hz) 5,36 (m, 2H), 5,11 (t, 1H, J=1,8 Hz), 431( HIH, J=10,2

and 1,3 Hz), 4,23 (m, 1H), 2 ) 3,02 (8, 1H) 2,44 (t, 2H, J= 76H5) 194 1,64(m, 2H),
1,43 (m, 20H), 0,86 (t, GH{ EDC. DMAP
HO/
(186)

Procedure: The nucleoside (495 mg, 2.32 mmol, 1.0eq), 3,5-di-tButylbenzoic acid (545
mg, 2.32 mmol, 1.0eq), DMAP (30 mg, 0.23 mmol, 0.1eq) and EDC (445 mg, 2.32
mmol, 1.0eq) were mixed in DMF and stirred at room temperature. The solvent was
mostly evaporated and the crude diluted in dichloromethane. The organic layer was
washed twice with water, brine, dried over magnesium sulfate, filtered and evaporated to
dryness. The desired compound was isolated by flash chromatography using a gradient of

3%-10% methanol in dichloromethane. 281 mg was obtained.

IH NMR (400MHz, DMSO-d6): 7.76 (s, 2H), 7.70 (s, 1H), 7.49 (d, J=7.5Hz, 1H), 7.18
(br d, J=24.2Hz, 2H), 6.23 (m, 1H), 5.46 (d, J=7.5Hz, 1H), 5.26 (t, J=3.3Hz, 1H), 4.55
(m, 2H), 4.15-4.05 (m, 2H), 1.28 (m, 18H).

EXAMPLE 35

Preparation of 2-Benzyl-benzoic acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-
[1,3]dioxolan-2-ylmethyl ester

NH,
N—
O‘ﬂv/ 0o O
/ (e} EDC, DMAP
. 0. N
SO
OH
: ()

(220)



138 EXAMPLE 33 12 April 2005 Preparation of Carbonic acid
4-(2-ox0-4-phenoxycarbonylamino-2H-pyrimidin-I- yl)-[1,3jdioxolan-2-ylmethyl estﬂ pheq;% esster HO NHZ
O N PhOCOCI N " pyridine PhO (43) OPh Procedu§ O The starting material (BC -45%%%, U5 mg, 0,493
mmole) is dissolved in 2 mL of pyridine and cooled t6°0 C. Phenyl chloroformate (68 L, 0,542 mmole, 1,1
eg.) is added and the reaction mixture is warmed to room temperature and stirred overnight. The solvent
is then evaporated and water is added. The aqueous phase is extracted with methylene chloride. The

organic extradiecsfuEgictheveicleavdodt4hievagdr sl Thsesidpharhurmrste By sistd gédrith 50/50

AcOEt/Hexapg thernAeRBL follrysdiv AP MeR HOCH 26ido1 T el HactpsEesntaningmtise fastest eluting
spots are evaporated and repurified with @ﬁfaraﬂve HPLC (C18 Deltapak 30x300 mm, 15% to 70%

CH3CN in viEeY: PR &G0 RikeA and strrad Al r9m damperatats (hhaselvens ¥ sH), 7,16
(M, 4H), 6,3%nfsbuHovdphrdbiz i ARt ke JFRBHIZ) Ai6RElshdibant=1P56 anehRi6 Hgbr 482 (dd, 1H,
J=12,6 and 2,0 Hz&, 4,38 (d, 1H, J=10,2 Hz), 4,30 (m, 1H). 139

washed twice with water, brine, dried over magnesium sulfate, filtered and evaporated to

dryness. The desired compound was isolated by flash chromatography using a gradient of

3%-10% methanol in dichloromethane.

IH NMR (400MHz, DMSO-d6): 7.77 (m, 1H), 7.56-7.48 (m, 2H), 7.38-7.31 (m, 2H),
7.24-7.08 (m, 7H), 6.23 (m, 1H), 5.44 (d, J=7.5Hz, 1H), 5.19 (t, ]=3.0Hz, 1H), 4.47 (m,
2H), 4.27 (m, 2H), 4.11 (m, 2H).

EXAMPLE 36

PREPARATION OF Y-HEXYL-BENZOIC ACID 4-(4-METHYLAMINO-2-OXO-
2H-PYRIMIDIN-1-YL)-[1,3]DIOXOLAN-2-YLMETHYL ESTER

N/Cbz

= 0 —~Cbz
(O N//YH hexylbenzoyl chloride o WH
HO_ . j““ N TEA j““N N
N\ O W
_— = w
o Z]/ ~ g Z]/

Procedure :

Acid chloride (641/L, 0.29mmol, 1eq.) was added to the mixture of the Cbz-protected
BCH-4556 (101mg, 0.29mmol) in CH,Cl, with TEA (0.12mL, 0.87mmol, 3eq.).
Reaction mixture was stirred at room temperature for 2 days. Solvent was evaporated.
Purification was done by flash chromatography using MeOH/CH,Cl, 5% to give the

desired compound plus some impurities.

IH NMR (400MHz; CDCls): 8.12 (d, 1H, J=7.6Hz); 7.96-7.93 (m, 2H); 7.39-7.34 (m,
5H); 7.30-7.25 (m, 3H); 6.22 (dd, 1H; J=4.8 and 1.8Hz); 5.34 (t, 1H, J=3Hz); 5.21 (s,



EXAMPLE 34 12 April 2005 3,5-Di-tert.-butyl-benzoic acid
4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-[1,3]dioxolan- 2-ylmethyl ester H2 OH EDC, DMAP. D 6: (186) H2
Procedure: The nucleoside (495 mg, 2.32 mmol, 1. ;q), 3,5-di-tButylbenzoic aci %Fﬁlgﬂr#él 332 mmol,
1.0eq), DMAP (30 mg, 0.23 mmol, 0.leq) and EDCCE A5 mg, 2.32 mmol, 1.0eq) were mixed in DMF and
stirred at roofpjempe(ature TS salventvas smesthaevaperatgsiandzihe srude dittes inH);
dichloromethane. The organic layer was washed twice with water, brine, dried over magnesium sulfate,
filtered and %@ré?éﬁ%&%}r@y sl PHépeditsd @éﬂp%bﬂaa\ﬁlé@?igcﬁgtggﬁﬂlégﬁlﬁﬁ%matography using a
gradient of 3%-10% methanol in dichloromethane. 281 mg was obtained. 1H NMR (400MHz, DMSO-d6):
7.76 (s, 2H), 7.70 (s 1H2 7.49 (d, J=7.5Hz, 1H), 7.18 (br d, J=24.2Hz, 2H), 6.23 (m, 1H), 5.46 (d,
J=7.5Hz, 1%&@%.%2, 1H), 4.55 (m, 2H), 4.15-4.05 (m, 2H), 1.28 (m, 18H). EXAMPLE 35
Preparation of 2-Benzyl-benzoic acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)- [1,3]dioxolan-2-ylmethylester
H2 EDC, DMAEp@Htion of 4-HEXYL-BENZOIC ACID 4-(4-AMINO-2-OXO-2H-PYRIMIDIN-
1-YL)-[1,3]DIOXOLAN-2-YLMETHYL ESTER

0 = N—Cbz
o A
N
O w 7 N H, Pd/C
\/\/\/©)‘\ o g O : i (o) WNHZ

( N N

[ORgRt '

o
O ZZ/

(191)

Procedure :

The protected compound (194mg, 0.29mmol) was dissolved in ethanol at 50°C, then
purged with nitrogen. Pd/C was added, then the solution was put under H, atmosphere
and stirred at 50°C. The solution was filtered and concentrated to give a foamy white

solid. Purification by flash chromatography using MeOH/CH,Cl, 3%.

IH NMR (400MHz; DMSO): 7.87 (d, 1H, J=8.2Hz); 7.60 (d, 1H, J=7.4Hz); 7.37 (d, 1H,
J=8.2Hz); 6.27 (t, 1H, J=3.7Hz); 5.64 (d, 1H, J=7.5Hz); 4.68-4.53 (m, 2H); 4.15 (d, 2H,
J=3.9Hz); 2.67 (t, 2H, J=7.5Hz); 1.61-1.58 (m, 2H); 1.28 (m,6H) and 0.87-0.84 (m,
3H).ppm.

EXAMPLE 36

PREPARATION OF 7-ISOPROPYL-2,4A-DIMETHYL-1,2,3,4,4A,4B,5,6,10,10A-
DECAHYDRO-PHENANTHRENE-2-CARBOXYLIC ACID [1-(2-
HYDROXYMETHYL-[1,3]DIOXOLAN-4-YL)-2-OXO-1,2-DIHYDRO-
PYRIMIDIN-4-YL]-AMIDE or ESTER



DMF H2 (220) 140 12 April 2005 Procedure: The nucleoside (444 mg, 2.10 mmol, 1.0eq),
alphaphenyl-o-toluic acid (445 mg, 2.10 mmol, 1.0eq), DMAP (27 mg, 0.21 mmol 0.1eq{) d EDC (400
mg, 2.10 mmol, 1.0eq) were mixed in DMF and stirred at room temperature. The 1301%% %bé mostly
evaporated and the crude diluted in dichloromethan&*“The organic layer was washed twice with water,
brine, dried over magnesium sulfate, filtered and evaporated to dryness. The desired compound was
isolated by flash chromatography using a gradient of 3%-10% m I
(400MHz, DMSO-d6): 7.77 (m, 1H), 7.56-7.48 (m, 2H)407\.\§§-Zl|3 j/ i -7.08 (m, 7H), 6.23 (m,
1H), 5.44 (d, J=7.5Hz, 1H), 5.19 (t, J=3.0Hz, 1H), 4.47 (M, o2H), 4.27 (M2~

36 PREPARATION OF Y-HEXY|-BENZOIC ACID 4-(4-METHYLAMINO-2-8
2H-PYRIMIDIN-1-YL§-[1,E3{]AIQ OL N-ZZ-YQQ@‘EW# ESTER HO,,,,<011 Jy N Procedure: N_Cbz H
hexylbenzoy! chlorid&~F A bz Zyﬁ'é chloride(620L, 0.29mmol, leqg.ywas added to the mixture of the
Cbz-protected ©

Procedure :

EDC (90mg, 0.47mmol) was added to a solution of the acid (143mg, 0.47mmol) and the
alcohol (101mg, 0.47mmol) in DMF followed by the addition of DMAP(6mg,
0.047mmol, 0.1eq.). Reaction mixture was stirred at room temperature overnight.
Reaction mixture was poured into brine, extracted with EtOAc, combined extracts were

washed with NaHCOs sat. solution, dried and concentrated to give a yellow oil.

Purification by flash chromatography using MeOH/EtOAc 10% to give two compounds.

Compound 1: amide (207)

IH NMR (400MHz; CDCls): 8.42 (d, 1H, J=7.4Hz); 8.20 (bs,NH); 7.42 (d, 1H,
J=7.6HZ); 6.18 (dd, 1H, J=5.2 and 1.2Hz); 5.74 (s, 1H); 5.30 (bt, 1H); 5.12 (t, 1H,
J=1.8Hz); 4.36-4.24 (m, 2H); 3.98(s, 2H); 2.63-0.85(multiplets abietic part; similar to

abietic acid) ppm

Compound 2: ester (281)
H NMR (400MHz; CDCl,): 7.67 (d, 1H, J=7.5Hz); 6.19 (dd, 1H, J=2.8 and 4.5Hz); 5.71
(t, 1H, J=7.5Hz); 5.36 (d, 1H, J=3.1Hz); 5.18 (dd, 1H, J=2.1 and 4.7Hz); 4.48-4.09 (2m,

3H) and 2.24-0.83 (multiplets abietic part; similar to abietic acid) ppm



BCH-4556 (101mg, 0.29mmol) in CHzClz with TEA (0.12mL, 0.87mmol, 3eq.). Reaction mixture was
stirred at room temperature for 2 days. Solvent was evaporated. Purification was r]%)ne tLy flash
chromatography using MeOH/CHzClz 5% to give the desired compound plus so ArH'B ?I%@i 1H NMR
(400MHz; CDC13): 8.12 (d, 1H, J=7.6Hz); 7.96-7.9:&%, 2H); 7.39-7.34 (m, 5H); 7.30-7.25 (m, 3H); 6.22
(dd, 1H; J=48aids H); 5.34 (t, 1H, J=3Hz); 5.21 (s, 12 April 2005 141 2H); 4.77 (dd, 1H, J=3 and
12.7Hz); 4.58 (dd, 1H, J=3 and 12.7Hz ); 4.32-4.24 (m, 2H); 2.69-2.65 (m, 2H); 1.66-1.60 (m, 2H);
1.35-1.27 (m, 6H); 0.88-0.85(m, 3H)ppm EXAMPLE 35 Preparation of 4-HEXYL-BENZOIC ACID
4-(4-AMINO- P RAFIGRINY P NP ENEYT LB DAL AN 21 VR R Yi- ESRBB XR1(1601) Procedure:
The protectech egpReLRoH ¥HROX Y RAMM YaSHsRoNed. nethano)-atGRO-hen purged with nitrogen.
Pd/C was adgsgi ther@e RV IMAI-NUL LARARIHE2 ajpesafgte and stirred at 50C. The solution was
filtered and concentrated to give a foamy white solid. Purification by fl%sh chromatography using

MeOH/CH2CI2 3%. 1H NMR (400MHz; DMSO): 7.87 (d, 1H, J=8.2H2){7.60 (d, 1H, J=7.4Hz); 7.37 (d,
1H, J=8.2Hz); 6.27 (t, 1H, J=32K2)i5.64 (d, 1H, J=7.5Hz); 4.68% £ 4.15 (d, 2H, J=3.9Hz);
2.67 (t, 2H, J=7.5Hz); 1. -1.%82;%{)2H); 1.28 (m,6H)and 07984 (m, SHYRpM. EXAMPLE 36
PREPARATION OFw‘Igg}R JPYL-2,4A-DIMETHYL-1,2374,4A 4B 5,6,10,10

EDC, DMAP

ax

+

), N

(0]
O A
X T
COOH
Procedure :

EDC (95mg, 0.50mmol) was added to a solution of the acid (112mg, 0.50mmol) and the
alcohol (106mg, 0.50mmol) in DMF (0.5mL) followed by the addition of DMAP (6mg,

0.050mmol, 0.1eq.). Reaction mixture was stirred at room temperature overnight.
Reaction mixture was poured into brine, extracted with EtOAc, combined extracts were
washed with NaHCOs sat. solution, dried and concentrated to give a yellow oil.

Purification by flash chromatography using MeOH/EtOAc 10% to give two compounds.

Compound 1: amide (210)

IH NMR (400MHz; CDCl»): 8.34 (d, 1H, J=7.6Hz); 7.36 (d, 1H, J=7.6Hz); 6.11 (dd,
1H, J=5.1 and 1.3Hz); 5.06 (t, 1H, J=1.8Hz); 4.28-4.16 (m, 2H); 3.91 (d, 1H, J=1.6Hz);
1.74-1.70 (m, 6H); 1.38-1.25 (m, 6H); 1.21 0.98(m, 8H); 0.81 (t, 3H, J=7.0Hz)ppm

Compound 2: ester (211)




DECAHYDRO-PHENANTHRENE-2-CARBOXYLIC ACID [1-(2-
HYDROXYMETHYL-[1,3]DIOXOLAN-4-YL)-2- OXO 1,2-DIHYDRO- PYRIMIDIN-4-YL]-A E or ESTER
142 HO_ H2 Abietic acid O N Il EDC DMAP , Z,)/ YN - N 12 April 2005/ NBA Rfl’\/l?tfs)?ﬁrocedure
EDC (90mg 0.47mmol) was added to a solutlon of Eh acid (143mg, 0.47mmol) and the alcohol (101mg,
0.47mmol) imDWRieiowadipythe asiditionaf RMAPAGrg); @ﬂ%m;ﬂ; P:leq hiideasttion sixture was

stirred at room temperature overnight. Reaction mixture was poured into brine, extracted with EtOAc,

combined exffatts WeteHrdshda WithInGHSH3)s4¢ %&ﬂ%&ﬁl Jr|e3d7afﬁtfliégn¥éﬁf§t%%l fo! al%‘»a yellow oil.

Purification hyffjash &£hromaiography3ysings Me QI EtOAC 18 et ossiyeotve (€TRRILndsGsppound 1:
amide (207) 1H NMR (400MHz; CDC13): 8.42 (d, 1H, J=7.4Hz); 8.20 (bs,NH); 7.42 (d, 1H,



J=7.6HZ); 6.18 (dd, 1H, J=5.2 and 1.2Hz); 5.74 (s, 1H); 5.30 (bt, 1H); 5.12 (t, 1H, J=1.8Hz); 4.36-4.24
(m, 2H); 3.98(s, 2H); 2.63-0.85(multiplets abietic part; similar to abietic acid) ppm %ompo d 2: ester
(281) H NMR (400MHz; CDC13): 7.67 (d, 1H, J=7.5Hz); 6.19 (dd, 1H, J=2.8 and 43 ﬁ%ﬂéj (t, 1H,
J=7.5Hz); 5.36 (d, 1H, J=3.IHz); 5.18 (dd, 1H, J=2.1'4Rd 4.7Hz); 4.48-4.09 (2m, 3H) and 2.24-0.83
(multiplets abietic part; similar to abietic acid) ppm 143 EXAMPLE 37 12 April 2005 PREPARATION OF
4-PENTYL-BICYCLOJ2.2.2]OCTANE-1-CARBOXYLIC ACID

[1-(2-HYDROYN ML PRE-% OLANO-REND ADENE-SASHARBOX BLEGWOIR-HNZ-AMIDE or
ESTER o N IHNBROXNMETH¥Er 2B OROLAN-fr X-3r0360=12r BIHYBRQ- ure: EDC (95mg,
0.50mmol) wiY & sl YR 2EBYTRng, 0.50mmol) and the alcohol (106mg, 0.50mmol) in
DMF (0.5mL) followed by the addition of DMAP (6mg, 0.050mmol, 0.leq.). Reaction mixture was stirred

at room temperature overnight.
"
H N
o

NH (0]

Y 0_7 Z// 0 0

EDC, DMAP
+ — +
"

“, H N

(o]

H1 (0] WNHZ
H COOH O (0_7 Z]/
a
Procedure:

EDC (128mg, 0.67mmol) was added to a solution of the acid (111mg, 0.67mmol) and the
alcohol (142mg, 0.67mmol) in DMF followed by the addition of DMAP (8mg,
0.067mmol, 0.1eq.). Reaction mixture was stirred at room temperature overnight.
Reaction mixture was poured into brine, extracted with EtOAc, combined extracts were

washed with NaHCOs sat. solution, dried and concentrated to give a yellow oil.

Purification by flash chromatography using MeOH/EtOAc 5% to give two compounds.

Compound 1: amide (231)

IH NMR (400MHz; CDCls): 8.46 (d, 1H, J=7.5Hz); 7.98 (bs, 1H); 7.40 (d, 1H, J=
7.5Hz); 6.19 (d, 1H, J=4.9Hz); 5.12 (s, 1H); 4.33-4.21 (m, 2H); 3.98 (s, 2H); 3.28 (bs,



Reaction mixture was poured into brine, extracted with EtOAc, combined extracts were washed with
NaHCO3 sat. solution, dried and concentrated to give a yellow oil. Purification by flash cé-lro tography
using MeOH/EtOAc 10% to give two compounds. Compound 1: amide (210) IH N RA?J; @I@i%az; CDC13):
8.34 (d, 1H, J=7.6Hz); 7.36 (d, 1H, J= 7.6Hz); 6.11 (dd, 1H, J=5.1 and 1.3Hz); 5.06 (t, 1H, J=1.8H2);
4.28-4.16 (my2fy, QL (a, WHe JFL-PHZ (3, 14170 6y, 6H); 268 A5 261 821 9966, 8H); 0.81 (t,
3H, Jz?.OH? m O Compound 2: ester (211) 12 April 2005 144 H NMR (400MHz; CDC13): 7.64 (d, 1H,
J=7.4Hz); 6. 15523391&931:6%%%%); 5.77 (d, 1H, J=7.5Hz); 5.15 (t, 1H, J=3.5Hz); 4.41 (dd, 2H, J=
3.7 and 12.2Hz); 4.23-4.17 (m, 1H); 1.78-1.74 (m, 6H); 1.39-1.25 (m, 6H); 1.21 1.05(m, 8H); 0.86 (t, 3H,
J=7.3Hz)ppm 145 12 April 2005 HEXAHYDRO-2,5-METHANO-PENTALENE-3A-CARBOXYLIC ACID
[1-(2- HYDRM%XOLAN-4-YL)-2-OXO-1,2-DIHYDRO- PYRIMIDIN-4-YL]-AMIDE or

ESTER NHZH @i YA B/ERCC DMAPProcedime ;INHRz); 6.25 (t, 1H, J=3.8Hz); 5.72 (d, 1H,
J=7.4Hz); 5.23 (t, 1H, J=3.6Hz); 4.55-4.29 (m, 2H); 4.24 (d, 2H, J=3.7Hz); 2.72-2.71 (m,
1H); 2.33 (m, 2H); 2.11-2.08 (m, 2H); 1.85-1.82 (m, 4H) and 1.68-1.61 (m, 4H)ppm

EXAMPLE 39

Preparation of 8-Phenyl-octanoic acid 4-[2-0x0-4-(8-phenyl-octanoylamino)-2H-
pyrimidin-1-yl]-[1,3]dioxolan-2-ylmethyl ester

0 .‘\\N ©\/\/\/\/IL
s <j hig EDCI
0] DMAP
Toluene

Procedure:

4-Amino-1-(2-hydroxymethyl-[ 1,3]dioxolan-4-yl)-1H-pyrimidin-2-one (0.23 mmol) was
treated with 8-phenyl-octanoic acid (0.23 mmol), EDCI (0.35 mmol) and DMAP
(catalytic amount) in DMF for 14 hours. The solution was neutralized with NaHCOj sat.
and extracted with AcOEt. The combined organic layers were dried over sodium sulfate,
filtered and concentrated in vacuum. The residue was purified by bond elute (2%
MeOH/CH,Cl; to 10% MeOH/CH,Cl,) to afford 8-Phenyl-octanoic acid 4-[2-oxo0-4-(8-
phenyl-octanoylamino)-2H-pyrimidin-1-yl]-[1,3]dioxolan-2-ylmethyl ester.

HNMR (CDCls) 8.70 (s, 1H), 8.15 (d, J= 7.5 Hz, 1H), 7.50 (d, J= 7.4 Hz, 1H), 7.30-7.17
(m, 10H), 6.22 (d, J=4.7 Hz, 1H), 5.24 (t, J= 2.6 Hz, 1H), 4.58 (dd, J= 12.6, 2.8 Hz, 1H),
4.32-4.25 (m, 3H), 2.63-2.59 (m, 4H), 2.48-2.36 (m, 4H), 1.80-1.60 (m, 8H), 1.45-1.25
(m, 12H).



NI~N O EDC (128mg, 0.67mmol) was added to a solution of the acid (111mg, 0.67mmol) and the alcohol
(142mg, 0.67mmol) in DMF followed by the addition of DMAP (8mg, 0.067mmol, 0.1eq.). Rgaction
mixture was stirred at room temperature overnight. 2 action mixture was pouredli%fépﬁ r%(g extracted
with EtOAc, combined extracts were washed with N&HCO3 sat. solution, dried and concentrated to give
a yellow oil. Bxrfigatigndey flash chromatography using MeOH/EtOAc 5% to give two compounds.
Compound 1: amide (231) 1H NMR (400MHz; CDC13): 8.46 (d, 1H, J=7.5Hz); 7.98 (bs, 1H); 7.40 (d, 1H,
J= 7.5Hz); 6.19 (d, 1H, J=4.9Hz); 5.12 (s, 1H); 4.33-4.21 (m, 2H); 3.98 (s, 2H); 3.28 (bs, 12 April 2005
146 1H); 2. Bphehii- Ao kcRad1-@- Mt A A, 2@ h-Uny 121016862 iRy@o-4H) and
1.70-1.62 (mpytihR@m-$-9maaviad 2: ester (232) H NMR (400MHz; CDC13): 7.74 (d, 1H, J=7.4Hz); 6.25
(t, 1H, J=3.8Hz); 5.72 (d, 1H, J=7.4Hz); 5.23 (t, 1H, J=3.6Hz); 4.55-4.29 (m, 2H); 4.24 (d, 2H, J=3.7Hz);
2.72-2.71 (m, 1H); 2.33 (m, 2H); 2.11-2.08 (m, 2H); 1.85-1.82 (m, 4H) and 1.68-1.61 (m, 4H)ppm
EXAMPLE 39 Preparation of 8-Ph@nyl-octanoic acid 4-[2-0x0-4-(8-phenyl-octatioylamino)-2H-

pyrimidin-1-y|]-[1,3]dioxo|@ﬁet ster O .,,NY HOO0~0O 2 E(BQ(H
o) \\\\N N OH |
EDCI N_ _N O
HO/ <oj 73( DMAP <Oj \H/
/ 0
HO o)

Toluene

Procedure:

4-Amino-1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-1 H-pyrimidin-2-one (0.23 mmol) was
treated with 8-Phenyl-octanoic acid (0.23 mmol), EDCI (0.35 mmol) and DMAP
(catalytic amount) in DMF for 14 hours. The solution was neutralized with NaHCOj sat.
and extracted with AcOEt. The combined organic layers were dried over sodium sulfate,
filtered and concentrated in vacuum. The residue was purified by bond elute (2%
MeOH/CH,Cl; to 10% MeOH/CH,Cl,) to produce 8-Phenyl-octanoic acid [1-(2-
hydroxymethyl-[1,3]dioxolan-4-yl)-2-0x0-1,2-dihydro-pyrimidin-4-yl]-amide.

HNMR (CDCls) 8.62 (s, 1H), 8.49 (d, J= 7.5 Hz, 1H), 7.45 (d, J= 7.5 Hz, 1H), 7.30-7.27
(m, 2H), 7.20-7.17 (m, 3H), 6.20 (d, J= 4.5 Hz, 1H), 5.14 (s, 1H), 4.33-4.26 (m, 2H), 3.98
(s, 2H), 2.60 (t, J= 7.6 Hz, 2H), 2.45 (t, J= 7.5 Hz, 2H), 1.68-1.60 (m, 4H), 1.40-1.30 (m,
6H).

EXAMPLE 41

8-Phenyl-octanoic acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-[1,3]dioxolan-2-
ylmethyl ester



DMAP Toluene (196) Procedure: 4-Amino-I-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-1H-pyrimidin-2-one
(0.23 mmol) was treated with 8-phenyl-octanoic acid (0.23 mmol), EDCI (0.35 m oé%ﬁng%%vl
(catalytic amount) in DMF for 14 hours. The solutlo%as neutralized with NaHC Axtracted
with AcOEt. The combined organic layers were dried’0Over sodium sulfate, filtered and concentrated in
vacuum. The residue was purified by bond elute (2% MeOH/CHto 10% MeOH/CH2C12) to afford

8-Phenyl-octanoic acid 4-[2-0x0-41(8; phenyl-octanoylamino)-2H i din- I-yl]-[ 1, 3]
dioxolan-2-ylmethyl ester. HNMR (C 3) 8.70 (g, 1H), 815.(d 5 Hz, 1H), 7.30 (d, J= 7.4 Hz, 1H),
7.30-7.17 (m, 1OH) 22 Gd; ;,1ﬂ4.7 Mxk .6 Hz, 1H) 4.58 (¢dd, 2.6 2.8 Hz, 1H),
4.32-4.25 (m, 3}, @2 59|(m, 4H), 2.4 %6 (m, 4HJ, 180-1.60 (g, 8HIN1.43N1.25 (m, 12H). 147
EXAMPLE 4A8d.2 Apat2005 3-Phenyl- octgmalc acid |
[1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-0x0-1,2-dihydro
VVVVV OH IIf EDCI I~ ~

- py@rnldln<tb -amfdle NH2 O N /N

(198)

Procedure:

4-Amino-1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-1 H-pyrimidin-2-one (0.23 mmol) was
treated with 8-phenyl-octanoic acid (0.23 mmol), EDCI (0.35 mmol) and DMAP
(catalytic amount) in DMF for 14 hours. The solution was neutralized with NaHCOs sat.
(20 mL) and extracted with AcOEt. The combined organic layers were dried over
sodium sulfate, filtered and concentrated in vacuum. The residue was purified by bond
elute (2% MeOH/CH,Cl, to 10% MeOH/CH,Cl,) to afford 0.015g (16%) of 8-phenyl-
octanoic acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-[1,3]dioxolan-2-ylmethyl ester.

HNMR (CDCl3) 9.4 (s, 1H), 7.71 (d, J= 7.5 Hz, 1H), 7.51-7.06 (m, SH), 6.26 (dd, J=5, 2
Hz, 1H), 5.78 (d, J= 7.5 Hz, 1H), 5.19 (t, J= 3.2 Hz, 1H), 4.48 (dd, J= 12.3, 3.3 Hz, 1H),
4.39-4.07 (m, 3H), 2.61 (t, J= 7.2 Hz, 2H), 2.36 (t, J= 7.4 Hz, 2H), 1.77-1.50 (m, 4H),
1.49-1.06 (m, 6H).

EXAMPLE 42

(6-Iodo-hexyl)-benzene
1,
Imidazole
PPh,

©/\/\/\/OH Toluene ©/\/\/\/l

Procedure:




DMAP O 0 Toluene ,,. HO HO (197) Procedure:
4-Amino-I-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-1H-pyrimidin-2-one (0.23 mmol) was tre_?te with
8-Phenyl-octanoic acid (0.23 mmol), EDCI (0.35 mmo)) and DMAP (catalytic amd%rﬁ)ﬂﬂ BRAR for 14
hours. The solution was neutralized with NaHCO3 sla% and extracted with AcOEt. The combined organic

layers were gigdddvessetsLphstiatex diltersd 98d #RREEHE AIRAAR RCWMydhaiseaiduswas purified by
bond elute (2% MeOH/CH2CI2 to 10% MeOH/CH2C12) to produce 8-Phen¥l-octanoic acid [1-(2-
hydroxymettRihf € 31bioKenhh inislszels g4 D sumal)dvel dy hhigimmshr-ahhrro HomrACEaS) 8.62 (s,

1H), 8.49 (d¢Jrefidk s Lbh Dnd5ud cbolédtbitocHerhatuay hb Rliidn2Rag difseRuedtt, 6.20 (d, J=
4.5 Hz, 1H), 5.14 (s, 1H), 4.33-4.26 (m, 2H), 3.98 (s, 2H), 2.60 (t, J= 7.6 Hz, 2H), 2.45 (t, J= 7.5 Hz, 2H),
1.68-1.60 (nf-12R)2dA24hs8 \rith Bety. apd RNfsL B D9 BeereprIctdsslEstryer sodium sulfate,

4-(4-amino-Zien® k@Yo REliBrleu i Adiaxoten: 2ydnoathy hestaed B8 Kbiies Q6004 FRGhHO J DMF
(198) Proce(;[lgrse(% Et,O/pentane) to produce (6-iodo-hexyl)-benzene.

HNMR (CDCl3) 7.68-7.14 (m, 5H), 3.18 (t, J= 7 Hz, 2H), 2.61 (t, J= 7.6 Hz, 2H), 1.86-
1.79 (m, 2H), 1.67-1.60 (m, 2H), 1.46-1.33 (m, 4H).

EXAMPLE 43

2,2-Dimethyl-8-phenyl-octanoic acid methyl ester
0._0

L
i-Pro,NEt, n-BulLi

©\/\/\/\ = O
| o~

Procedure:

To a solution of i-Pr,Net (2.12 mmol) in THF (0.2 M) was added a solution of 1.4 M n-
BuLi in hexane (2.12 mmol) at 0°C. The mixture was stirred at 0°C for 30 minutes and
cooled to —78°C for addition of isobutyric acid methyl ester (2.12 mmol). Then, the
solution was stirred at —78°C for 1 hour and (6-lodo-hexyl)-benzene (1.92 mmol)
dissolved in THF was added slowly. This mixture was stirred 1 hour at —78°C and 3
hours at room temperature. The solution was dissolved in Et,O and washed with NH4Cl
sat. and brine. The organic layer was dried over sodium sulfate, filtered and concentrated
in vacuum. The residue was purified by bond elute (3% Et20/pentane) to afford 0.45g
(90%) of 2,2-dimethyl-8-phenyl-octanoic acid methyl ester.

HNMR (CDCl3) 7.29-7.25 (m, 2H), 7.18-7.15 (m, 3H), 3.64 (s, 3H), 3.48 (q, J= 7 Hz,
2H), 2.58 (t, J= 7.6 Hz, 2H), 1.59-1.47 (m, 2H), 1.32-1.25 (m, 2H), 1.20-1.14 (m, 10H).



12 April 2005 NH2 4-Amino-I-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-1H-pyrimidin-2-one (0.23 mmol) was
treated with 8-phenyl-octanoic acid (0.23 mmol), EDCI (0.35 mmol) and DMAP (cgtalytﬁiﬁ %(Snount) in DMF
for 14 hours. The solution was neutralized with NaHCQO3 sat. (20 mL) and extrac {BEt. The
combined organic layers were dried over sodium suf te, filtered and concentrated in vacuum. The
residue was purified by bond elute (2% MeOH/CHzClz to 10% MeOH/CHzClz) to afford 0.015g (16%) of
8-phenyl- octanoic acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-[1,3]dioxolan-2-ylmethyl ester. HNMR
(CDC13) 9. 4&ANBLE 44 (4 3= 7.5 Hz, 1H), 7.51-7.06 (m, 5H), 6.26 (dd, J=5, 2 Hz, 1H), 5.78 (d, J= 7.5
Hz, 1H), 5.19 (t, J= 3.2 Hz, 1H), 4.48 (dd, J=12.3, 3.3 Hz, 1H), 4.39-4.07 (m, 3H), 2.61 (t, J= 7.2 Hz, 2H),
2.36 (t, J= 7.4 Hz, 2H), 1.77-1.50 (m, 4H), 1.49-1.06 (m, 6H). EXAMPLE 42 (6-lodo-hexyl)-benzene OH
Procedure: 222Binedd-§-rdepyiedrRIA 3418-phenyl-hexan-I-ol (5.54 mmol) in toluene (0.2 M) was
added in order PPh3 (12.1 mmol), imidazole (24.9 mmol) and 12 (11.6 mmol). The solution was mixed to
reflux for 1.5 h and was cooled to room tem layre. The solution was dissolved in Et20 and washed
with H20 ang brine. The organic layer was gjiggl, Gygr sediup Suifate, filtered and ancentrated in
vacuum. The purifie i > o produce
(6-iodo-hexyl)- 69Nt J= 7.6 Hz, 2H),
1.86-

Procedure:

2,2-Dimethyl-8-phenyl-octanoic acid methyl ester (1.7 mmol) was dissolved in a MeOH,
THF, H,O solution (10:5:2). LiOH monohydrate was added and the solution was stirred
and refluxed for 7 hours. The mixture was diluted with AcOEt and extracted with a
solution of saturated NaHCO;. The aqueous layers was combined, acidified with HCI 1
N and extracted with AcOEt. The organic layer was dried over sodium sulfate, filtered

and concentrated in vacuum to afford 2,2-dimethyl-8-phenyl-octanoic acid.

HNMR (CDCls) 7.23-7.18 (m, 2H), 7.12-7.08 (m, 3H), 2.52 (t, J= 7.9 Hz, 2H), 1.55-1.43
(m, 4H), 1.26-1.18 (m, 6H), 1.11 (s, 6H).

EXAMPLE 45

2,2-Dimethyl-8-phenyl-octanoic acid 4-(4-benzyloxycarbonylamino-2-oxo-2H-
pyrimidin-1-yl)-[1,3]dioxolan-2-ylmethyl ester

Y G

NN >
/.<Oj \W —
o o~ © DMAP

DMF

Procedure:



1.79 (m, 2H), 1.67-1.60 (m, 2H), 1.46-1.33 (m, 4H). EXAMPLE 43 2,2-Dimethyl-8-phenyl-octanoic acid
methyl ester Procedure: To a solution of i-Pr2Net (2.12 mmol) in THE (0.2 M) was dde(ig olution of 1.4
M n- BuLi in hexane (2.12 mmol) at 0OC. The mixture was stirred at OC for 30 min S8R gﬁgled to -78C
for addition of isobutyric acid methyl ester (2.12 mmloﬁ)1 Then, the solution was stirred at 78C for 1 hour
and (6-1odo-hexylhhenagme(dyRR1mriklissolychinJ-HE unsrlsos s i saivtrwas stirred 1
hour at -78C and 3 hours at room temperature. The solution was dissolved in Et20 and washed with

NH4C!I sat. arid Bei! pHerdREimnRl) was e ovith dadimetirtaben ureaciiicatiédntrated in

vacuum. Thegesglugnyps mudiied dy7hard ghie VMPZQReAIaAGItaMard DESThOQatieh
2,2-dimethyl-8-phenyl-octanoic acid methyl ester. HNMR (CDC13).7.29-7.25 (m, 2H), 7.18-7.15 (m, 3H),

3.64 (s, 3H)VeagitgfedinAeOEb ppd svaghed yithy Malll-Oy patq g bring. (Fho prgapisJaysavas on),

1.20-1.14 (mirid@dyel SCHRNAMIPKE, AftetedRiMeshybdrplanilactanpicaeidedmprih2 PR Procedure:
2,2-Dimethyl-8-phenyl-octanoic acid methyl ester (1.7 mmol) was dissolved in a MeOH, THF, H20

solution (10:BYHORSHHENEAYArEE GRS Lt atiaTd the QORRIBHIWARNSBH seF tapRITafihdd or 7 hours.
The mixture yeasyddkiearviily Reict 20d £2rRsierdih- & splUtiDNeksRikAidehMARI1C6dF. The aqueous
layers was combined, acidified with HCI 1 N and extracted with AcOEt. The organic layer was dried over
sodium sulfate, filtered

HNMR (MeOD) 8.20 (d, J= 7.5 Hz, 1H), 7.44-7.34 (m, SH), 7.27-7.10 (m, 7H), 6.19 (t,
J=3.6 Hz, 1H), 5.27 (t, J= 3.2 Hz, 1H), 5.23 (s, 2H), 4.70-4.47 (m, 2H), 4.31-4.23 (m,
2H), 2.62-2.54 (m, 2H), 1.63-1.49 (m, 4H), 1.39-1.15 (m, 12H).

EXAMPLE 46

2,2-Dimethyl-8-phenyl-octanoic acid 4-(4-amino-2-oxo0-2H-pyrimidin-1-yl)-
[1,3]dioxolan-2-ylmethyl ester

H

2
10% Pd/C
(\l(NHCBz MeOH
e
(@)

Procedure:

2,2-Dimethyl-8-phenyl-octanoic acid 4-(4-benzyloxycarbonylamino-2-oxo-2H-
pyrimidin-1-yl)-[1,3]dioxolan-2-ylmethyl ester (0.048 mmol) was dissolved in MeOH.
10% Pd/C (30% w/w) was added and the solution was mixed under H, . The solution
was filtered on celite and concentrated in vacuum. The residue was purified by bond
elute (5% MeOH/CH,Cl,) to afford of 2,2-dimethyl-8-phenyl-octanoic acid 4-(4-amino-
2-0x0-2H-pyrimidin-1-yl)-[ 1,3]dioxolan-2-ylmethyl ester.



and concentrated in vacuum to afford 2,2-dimethyl-8-phenyl-octanoic acid. HNMR (CDC13) 7.23-7.18 (m,
2H), 7.12-7.08 (m, 3H), 2.52 (t, J= 7.9 Hz, 2H), 1.55-1.43 (m, 4H), 1.26-1.18 (m, 6H), L;&p((% 6H).
EXAMPLE 45 2,2-Dimethyl-8-phenyl-octanoic acid 4-(4-benzyloxycarbonylamino- : O 5F,
pyrimidin-1-yl)-[1,3]dioxolan-2-ylmethyl ester NHCBRIHCBZ Procedure: 12 April 2005 151
[1-(2-HydroxpmgtRyiNfeSIdiox ot Aryli-2-ax01 2 -dihwdrocoyrmidin Atllzcarhamis peid bengy! ester
(0.058 mmol) was treated with 2,2-dimeth I-8-pheng/l-octanoic acid (0.058 mmogé EDCI (0.087 mmol)

and DMAP (Sataiitic ARvoudt)in- BME: Irhé 3blatibid) waS dinted th e d BY-dhttdddnta \ith NaHCO3 sat.
and brine. The qrganip |ayes was)-<ned oyersadiny) sulfaiejfiltesad-apd conmeptrateddmyacuum. The
residue was purified by bond elute (5% MeOH/CHzClz) to afford 2,2-Dimethyl-8-phenyl-octanoic acid
4-(4- benzyl ArBry ot B SH- A3 i e yh . (63 8ol H{S SAhvethylester. HNMR (MeOD)
8.20 (d, J= 7.5 Hz, 1H), 7.44-7.34 (m, 5H), 7.27-7.10 (m, 7H), 6.19 (t, J= 3.6 Hz, 1H), 5.27 (t, J= 3.2 Hz,
1H), 5.23 (s, 2Hg; 4.70-4.47 (m, 2H), 4.31-4.23 (m, 2H), 2.62-2.54 (m, 2H), 1.63-1.49 (m, 4H), 1.39-1.15
(m, 12H). E ,2-Dimethyl-8-phenyl-octanoic acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-
[1,3]dioxolan-2-y1lmethylester NH2 (238)

{1-[2-(tert-Butyl-dimethyl-silanyloxymethyl)-[1,3]dioxolan-4-yl]-2-o0x0-1,2-dihydro-
pyrimidin-4-yl}-carbamic acid 2-benzenesulfonyl-ethyl ester

Cle
S

g ~"oH

NH,  Triphosgene

= Pyridine 0=S=0

CH,Cl,

|
O oN N N od
TBSO/“““< j jo( (\K il
) o \\\\NYN o)
TBSO” <oj 0

Procedure:

To a solution of triphosgene and 2-benzenesulfonyl-ethanol in CH,Cl, was added
pyridine at 0°C. This solution was mixed at 0°C added to a solution of 4-amino-1-[2-
(tert-butyl-dimethyl-silanyloxymethyl)-[ 1,3]dioxolan-4-yl]-1 H-pyrimidin-2-one and
pyridine in CH,Cl,. The resulting solution was mixed and diluted in CH,Cl,. The
mixture was washed with water and the organic layer was dried over sodium sulfate,
filtered and concentrated in vacuo. The residue was purified by bond elute (3%
MeOH/CH2CI2) to afford {1-[2-(tert-butyl-dimethyl-silanyloxymethyl)-[1,3]dioxolan-4-
yl]-2-0x0-1,2-dihydro-pyrimidin-4-yl}-carbamic acid 2-benzenesulfonyl-ethyl ester.

HNMR (CDCls) 8.36 (d, J= 7.2 Hz, 1H), 7.84-7.80 (m, 2H), 7.62-7.45 (m, 4H), 6.98 (s,
1H), 6.10 (dd, J=4.7, 1.9 Hz, 1H), 4.94 (t, J= 1.9 Hz, 1H), 4.43 (t, J= 5.4 Hz, 2H), 4.16-
4.08 (m, 2H), 3.93-3.84 (m, 2H), 3.46-3.42 (m, 2H), 0.82 (s, 9H), 0.02 (s, 3H), 0.00 (s,
3H).



Procedure: 2,2-Dimethyl-8-phenyl-octanoic acid 4-(4-benzyloxycarbonylamino-2-oxo-2H-
pyrimidin-1-yl)-[1,3]dioxolan-2-ylmethyl ester (0.048 mmol) was dissolved in MeOH. 10% Pd/C (30%
w/w) was added and the solution was mixed under HZB. The solution was filtered oh C8fite?8a
concentrated in vacuum. The residue was purified bk/S ond elute (5% MeOH/CHzClz) to afford of
2,2-dimethyl-8-phenyl-octanoic acid 4-(4-amino- 2-oxo-2H-pyrimidin- I-yl)-[1,3]dioxolan-2-ylmethyl ester.
12 April 2005 152 HNMR (MeOD) 7.76 (d, J= 7.5 Hz, 1H), 7.24-7.20 (m, 2H), 7.14-7.11 (m, 3H), 6.20
(dd, J=4.52MIPLEASS 91 (4, J= 7.5 Hz, 1 H), 5.18 (t, J= 3.4 Hz, 1 H), 4.46 (dd, J=12.4, 3.5 Hz, 1H),
4.24 (dd, J=12.4, 3.2 Hz, 1H), 4.14 (t, J= 2.5 Hz, 2H), 2.56 (t, J= 7.6 Hz, 2H), 1.56-1.48 (m, 4H),
1.28-1.22 (m, 6H), 1.17 (s, 3H), 1.16 ‘ist 3H). EXAMPLE 47 | Lo

{1-[2-(tert-BUCiHRY ﬁ%)éngiﬁﬁvéx&ln% ﬂa%(zt&fsﬁaad)(-&r&w%:élmﬁzeyamﬂa:wnmidin-4-y|}-carbamic
acid 2-benz&AEBaAMYRAcHHyPEBrsepdionskstBEL $85€E; H2 Triphosgene Pyridine CH2CI2 10 TBSO O Y

0 0=S=0 H//NyO
© AcOH, ©

THF,

H20

H fjszo (3:1:1) H O\szo
N NSO 7 /
TBSO” <oj 1( Ho™ <Oj o)
(167)

Procedure:

{1-[2-(tert-Butyl-dimethyl-silanyloxymethyl)-[1,3]dioxolan-4-yl]-2-0x0-1,2-dihydro-
pyrimidin-4-yl}-carbamic acid 2-benzenesulfonyl-ethyl ester (0.087mmol) was dissolved
in a solution of AcOH, THF, H,O (3:1:1) and was mixed. The mixture was dissolved in
AcOEt and washed with H,O, brine. The organic layer was dried over sodium sulfate,
filtered and concentrated in vacuo. The residue was purified by bond elute (5%
MeOH/CH,Cl,) to afford [ 1-(2-Hydroxymethyl-[1,3]dioxolan-4-yl)-2-0x0-1,2-dihydro-

pyrimidin-4-yl]-carbamic acid 2-benzenesulfonyl-ethyl ester.

HNMR (CDCls) 8.45 (d, J="7.5 Hz, 1H), 7.93-7.90 (m, 2H), 7.70-7.65 (m, 2H), 7.59-7.55
(m, 2H), 7.08 (s, 1H), 6.17 (dd, J=5.1, 1.2 Hz, 1H), 5.12 (t, J= 1.6 Hz, 1H), 4.53 (d, J=
5.9 Hz, 2H), 4.33 (dd, J=10.6, 1.3 Hz, 1H), 4.23 (dd, J=10.2, 5.1 Hz, 1H), 3.97 (s, 2H),
3.54-3.51 (m, 2H), 2.6 (s, 1H).

EXAMPLE 49

5-(Benzyl-tert-butoxycarbonyl-amino)-2,2-dimethyl-5-oxo-pentanoic acid



N N' O To a solution of triphosgene and 2-benzenesulfonyl-ethanol in CHZCIZ was added pyridine at OC.
This solution was mixed at OC added to a solution of 4-amino-I-[2-
(tert-butyl-dimethyl-silanyloxymethyl)-[1, 3]d|oxolan- -y|]-1H-pyrimidin-2-one and ﬂ)%rﬁﬁﬁ’é%q%HZCIZ The
resulting solution was mixed and diluted in CHZCIZ e mixture was washed with water and the organic
layer was dried over sodium sulfate, filtered and concentrated in vacuo. The residue was purified by bond
elute (3% MeOH/CH2C12) to afford {1-[2-(tert-butyl-dimethyl-silanyloxymethyl)-[1,3]dioxolan-4-
yl]-2-ox0-1,2-dihydrg-pyrimidin-4-yl}-carbamic acid 2-benzenesulfonyl- . HNMR (CDC13) 8.36
(d, J=7.2 Hz, 1H), 2H) k21 M. 4H 3 | 1.9 Hz, 1H), 4.94
(t, J= 1.9 Hz, 1H), 443 (t, J— A Hz, 2H4-16-34.08 (m . . 42 (m, 2H), 0.82
(s, 9H), 0.02 (s, 3H), 0. ). 153t|E6(AMPLE 48 12°Agfil 2005
[1-(2-Hydroxymethyl-[1, 3]d|oxolan -4-yf2%0x0-1,2-dihydro-pyrimidin-4-yl]- carbamic acid
2-benzenesulfonyl-ethyl ester O=S=0 NyO J .IINI~IIN'0 AOOH, THF, H20 (3:1:1) O=S=0

A46-

Boc,0
NaHMDS
O 0O
coupling with ©/\NWOH
BCH-19460 -
BCH-4556 041\0

A) 4-Benzylcarbamoyl-2,2-dimethyl-butyric acid

@) @) O
m Benzyl amlne ©/\
ether

0o C

Procedure:

To a solution of 3,3-dimethyl-dihydro-pyran-2,6-dione (1.76 mmole) in diethyl ether at
0° C was added benzyl amine (1.76 mmole) dropwise. As soon as addition was made,
solid started to separate. The mixture was stirred at 0° C for 15 minutes. It was diluted
with ether. The solution was washed with 0.1 N HCI, and with saturated sodium chloride
solution and dried over sodium sulfate. The crude product obtained after removing the
solvent was passed through a bond-elute (eluents: CH,Cl,, 2 and 4 % MeOH in CH,Cl,)
yielding 4-benzylcarbamoyl-2,2-dimethyl-butyric acid (57%).

HNMR (8, CD;OD) : 7.23-7.32 (5H, m), 4.34 (2H, s), 2.21-2.26 (2H, m), 1.83-1.87
(2H, m), 1.18 (6H, s).



ryN" 'O J HOB (167) Procedure: } 1-[2-(tert-Butyl-dimethyl-silanyloxymethyl)-[1,3]
dioxolan-4-yl]-2-oxo-1,2-dihydro- pyrimidin-4-yl}-carbamic acid 2-benzenesulfonyl-ethyl ester (0.087mmol)
was dissolved in a solution of AcOH, THF, H20 (3:1;1) and was mixed. The mixtﬁ?ﬁﬁé@%ﬁé olved in
AcOEt and washed with H20, brine. The organic layerwas dried over sodium sulfate, filtered and
concentrated in vacuo. The residue was purified by bond elute (5% MeOH/CH2C12) to afford
[1-(2-Hydro>¥geth I-[1,3]dioxolan-4-yl)-2-0x0-1,2-dihydro- pyrimidin-4-yl]-carbamic acid

2-benzenesdtonyPethgnagteer me@m'8.‘1151&3723%"?!5‘1"“?%&%?’99!1%‘*—’7?@'@)0&&?‘2?1), 7.70-7.65 (m,
2H), 7.59-7.55 (m, 2Hy, 7.08 (s, 1H), 6.17 (dd, J=5.1, 1.2[Hz, 1H], 5.12 (t, J= 1.6 Hz, 1H), 4.53 (d, J= 5.9
Hz, 2H), 4.33 (dd, J=10.6, 1.3 Mz, 1H),.4.23 (dd2“, 5.7 HzK1H)!3.97 (s, 2H), 3.54-3.51 (m, 2H), 2.6
(s, 1H). EXA@ 5-(Be yI-terngmyrdrb iyl-8migo)-2,2-dimethyl-5-oxo-pentanoic acid 154
Benzyl amine &ther 00 C 12 April 20@sMdH Boc20 Nay(MDS BCH-19460
-78°C
Procedure:

To a solution of 4-benzylcarbamoyl-2,2-dimethyl-butyric acid (0.09 mmole) in THF at -
78° C was added NaHMDS in THF (IM) dropwise. It was stirred at -78° C for 15
minutes. Di-tert-butyl dicarbonate (0.1 mmole) in THF was added. It was stirred at this
temperature for 15 minutes. Saturated NH4Cl solution was added and the mixture was
allowed to come to room temperature. It was acidified with dil. HCI and extracted with
ethyl acetate. The extract was washed with saturated sodium chloride solution and dried
over sodium sulfate. The solvent was removed and the residue was passed through a
bond-elute (eluents : CH,Cl, and 5% MeOH in CH,Cly) yielding 5-(benzyl-tert-
butoxycarbonyl-amino)-2,2-dimethyl-5-oxo-pentanoic acid (39%).

HNMR (3, CDCls) : 7.22-7.31 (SH, m), 4.87 (2H, s), 2.91-2.95 (2H, m), 1.93-1.97 (2H,
m), 1.40 (9H, s), 1.24 (6H, s).

EXAMPLE 50

5-(Benzyl-tert-butoxycarbonyl-amino)-2,2-dimethyl-5-oxo-pentanoic acid 4-[4-
(dimethylamino-methyleneamino)-2-oxo-2 H-pyrimidin-1-yl]-[1,3]dioxolan-2-



coupling with OH BCH-4556 A) 4-Benzylcarbamoyl-2,2-dimethyl-butyric acid O OO ~ Benzyl amine ~/ U\
ether 00C Procedure: OH To a solution of 3,3-dimethyl-dihydro-pyran-2,6-dione (b?l&%lmol éin diethyl
ether at 0 C was added benzyl amine (1.76 mmole) dropwise. As soon as additio 47?695 , solid
started to separate. The mixture was stirred at 0 C % 5 minutes. It was diluted with ether. The solution
was washedyyitbtRy} NtbiCl, and with saturated sodium chloride solution and dried over sodium sulfate.
The crude product obtained after removing the solvent was passed through a bond-elute (eluents:
CHzClz, 2 and 4 % MeOH in CHzClz) yielding 4-benzylcarbamoyl-2,2-dimethyl-butyric agid (57%).

HNMR (6, CD30OD) : 7.23-7.32 (5H, m), 4.34 (2H, s), 2.21-2.26 (2H, m), 1.83-1. Al ), 1.18 (6H, s).
155 12 April 2005 (Benzyl-tert-butoxycarbonyl-an@no)-z,2-dimeth3/I/-,§-Q9<o; noic acid OH
_ N=< o J
ﬁ—o m H  Epci o ©
N + Ho T O hd " owap
0>/_ o gj © CH,Cl, o
(6]
<
) o\\<
HO
(166)
Procedure:

To a solution of N’-[1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo0-1,2-dihydro-
pyrimidin-4-y1]-N,N-dimethyl-formamidine (0.034 mmole), 5-(benzyl-tert-
butoxycarbonyl-amino)-2,2-dimethyl-5-oxo-pentanoic acid (0.034 mmole) and DMAP in
CH,Cl, at 0° C was added EDCI (0.078 mmole) in CH,Cl, dropwise. The mixture was
stirred at 0° C for 0.5 hr and then at room temperature for 18 hrs. It was diluted with
CH,Cl,, washed with water and saturated sodium chloride solution. The solution was
dried over sodium sulfate and the solvent was evaporated. The pure ester was obtained
after flash chromatography over bond-elute (eluents: CH,Cl,, 2 and 4 % MeOH in
CH,Cl,) in 44% yield.

HNMR (6, CD;OD): 8.67 (1H, s), 7.97 (1H, d, J = 7.2 Hz), 7.16-7.30 (5H, m), 6.20 (1H,
d,J=72Hz),6.17 (1H, t,J =3.7 Hz), 5.25 (1H, dd, J = 2.9, 3.4 Hz), 4.83 (2H, fine split
signal), 4.57 (1H, dd, J = 3.5, 12.6 Hz), 4.27 (1H, dd, J = 2.9, 12.5 Hz), 4.21 (2H, d, J =
3.7 Hz), 3.21, 3.13 (3H each, fine split singlets), 2.86-2.92 (2H, m), 1.89-1.93 (2H, m),
1.36 (9H, s), 1.24, 1.22 (3H each, s).

EXAMPLE 51
6-(Benzyl-tert-butoxycarbonyl-amino)-2,2-dimethyl-hexanoic acid and 6-(benzyl-

tert-butoxycarbonyl-amino)-2-methyl-hexanoic acid



Procedure: To a solution of 4-benzylcarbamoyl-2,2-dimethyl-butyric acid (0.09 mmole) in THE at - 78 C
was added NaHMDS in THE (1M) dropwise. It was stirred at -78 C for 15 minute?. Di-teﬂ't-% tyl
dicarbonate (0.1 mmole) in THE was added. It was stirred at this temperature for 5 RHARY Saturated

NH4CI solution was added and the mixture was allowkd to come to room temperature. It was acidified
with dil. HCI and extractenl witb ethyl acetate. The extract was washed with saturated sodium chloride
solution and dried ovm duHdBSThe solvent was rehitdV&$ and the as passed through a
bond-elute (eluents : anWDH M C v4) yl‘e:lglq—g?(’benzyl-
butoxycarbonyl-amino)-2,2-dimethyl-5-oxo-pentanoic acid ( %/o). HNMR (S, CDCl%) :7.22-7.31 (5H, m),
4.87 (2H, s), 2.91-2.95 (2H, m), 1.93-1.97 REHHrYr BEH (9H, s), 1.24 (6HRS) MeXAVIREE 50
5-(Benzyl-tert-butoxycarbonyl-amino)-2,2-dimethyl-5-oxo-pentanoic acid 4-[4-
(dimethylamino-methyleneamino)-2-oxo-2H-pyrimidin-1-yl]-[1,3]dioxolan-2 1?6 ylmethyl ester N HO O

EDCI DMAP CHzClz 12 April 2005 N~ N H p |
O O__ NH O o

. (CH;0),CH
H o CH:Cly ~ NabH, .

R = Me : Pr_367 R =Me : Pr_368 R = Me : Pr_369
R=H R=H R=H

0 0
Boc,0 >:0 / LiOH —0

N Q — HO
CH,Cl, 0O N

Uk

R R
R =Me : Pr_370 R =Me : Pr_371
R=H R=H

coupling with
BCH-4556

R = Me : Compound 132
R=H: Compound 149

A) 3-Methyl-oxepan-2-one
(@)

(0]
—_—
Mel
THF
-65° C to -150¢C

Procedure:



O/\(O,uN OJIOI "0" (166) Procedure: To a solution of
N'-[1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo0-1,2-dihydro- pyrimidin-4-yl]-N,N-dimethyl-formamidine
(0.034 mmole), 5-(benzyl-tert- butoxycarbonyl-amin % ,2-dimethyl-5-0xo-pentan i 28k (7(5)6%4 mmole)
and DMAP in CHzClz at 00 C was added EDCI (0. mmole) in CHzClz dropwise. The mixture was

stirred at 00 £ fof%isnbABLheNabieqm 48 mRREYR fPHIB S i WasHltutahwithafellzGhgn washed

with water and saturated sodium chloride solution. The solution was dried over sodium sulfate and the

solvent was EUANEISdMInd Peirevissess was sbisAedt afeeChddstbitoioditsgkSlhy BuMisbidsiute

(eluents: CHz{. 21aRd i MaRE WhsCHESAZ) Iwi¢ Yoyield HNMR e CRBOD) 5818 okl Kuas). 7.97 (1H,
d,J=7.2 Hz), 7.16-7.30 (5H, m), 6.20 (1H, d,J=7.2 Hz%, 6.17 (LH,t,J=3.7Hz), 5.25 (L H, dd, J = 2.9,
3.4 Hz), 4.884981- e Sptussgas xtisotedryitiydigthyd sthen dhq solition wps daediaves s0dismg 17 4 21
(2H, d, J = 3ulfhtz) aBR IS JIVB RasheiposRilt. STEetnlde. 862 AR RH Hudh89-8093-6Rde M), 1.36
(9H, s), 1.24, 1.22 (3H each, s). EXAMPLE 51 = . _ ,
6-(Benzyl-telEHGRSXDERHBS ARSI - dirhk¥ishdins ArBridin sRanc2Ban sgptaminated with
tert-butoxycarhanyhmine) 2 3nahivhyexepi acithd b bitd MOSHoLIENDE MehumdNbl %).

HNMR (5, CDCly): 4.20-4.34 (2H, m), 2.71-2.76 (1H, m), 1.93-2.01 (2H, m), 1.52-1.76
(4H, m), 1.23 3H, d, ] = 6.7 Hz)

A) 3,3-Dimethyl-oxepan-2-one

o) 0
@ LiHMDS ©
Mel
THF
-65° C to 50C

Procedure:

A solution of 3-methyl-oxepan-2-one (containing 13% of 3,3-dimethyl-oxepan-2-one) in
THF at —65°C was treated with LIHMDS (1M) dropwise. The mixture was stirred at —
65°C and methyl iodide (28.6 mmole) was added. The temperature was slowly raised to
5°C. It was stirred at 5°C and saturated NH4ClI solution was added. The mixture was
extracted with diethyl ether. The extracts were dried over sodium sulfate and the solvent
was removed. The crude on passing through a bond-elute (eluent: pentane-ether-1:1) gave

pure 3,3-dimethyl-oxepan-2-one (approx. 26%).



O0OO0OPhCHHOOONHZZ McOH PCC H* CHzCI2 Imo/\ (CH30)3CH NBHR
Me : Pr-367 R=H 12 April 2005 R Mel R R=H:Pr 365 R Me : Pr-368 R=H R =M
R=H 00riLIOHr/ 1>==0 HO

a4 Boc20 CH2CI2 R

S PRSP e Praeo

159
HNMR (3, CDCl) : 4.24-4.27 (2H, m), 1.71-1.79 (4H, m), 1.55-1.58 (2H, m), 1.25 (6H,
S).

C) 6-Hydroxy-2,2-dimethyl-hexanoic acid methyl ester

0 HO_ Qo

0
MeOH
H+

Methanolic HCI was prepared by adding acetyl chloride to dry MeOH slowly. 3,3-

Procedure:

Dimethyl-oxepan-2-one (0.7 mmole) was treated with this solution. The mixture was
stirred at room temperature. The solvent was removed. The residue was dissolved in
diethyl ether. The solution was washed with NaHCO; solution and saturated sodium
chloride solution and dried over sodium sulfate. The solvent was removed. The crude

product was pure enough for the next step.

D) 2,2-Dimethyl-6-0xo0-hexanoic acid methyl ester

Procedure:

A mixture of 6-hydroxy-2,2-dimethyl-hexanoic acid methyl ester, molecular sieves 4A°
and PCC in CH,Cl, was stirred at 0°C for 1 hr. It was diluted with diethyl ether and
filtered through a bed of silica gel. The solvent was removed from the filtrate. The crude

aldehyde thus obtained was pure enough for the next step.

E) 6-Benzylamino-2,2-dimethyl-hexanoic acid methyl ester



R = Me: Pr-370 R=H N R Me : Pr-371 R=H coupling with BCH-4556 R = Me : Compound 132 R=H:
Compound 149 A) 3-Methyl-oxepan-2-one Mel THE -65 C to -150 ¢ Procedure: J{é’@géﬂ 05158 A
solution of oxepan-2-one (4.54 mmole) in THE cooled to -65C was treated with L . The
mixture was stirred at -65C. Methyl iodide (8.03 m 8) was added. The temperature was raised slowly

to -15C. Saturated-NFJAC1 solution waspadded. The mixture was extracted With diethyl ether. The
solution was @o over sdeﬁé%W@ht ﬁbo.med./?%ﬁ%ude was passed through a
bond-elute (eltient: pentane-gther mixture - 121Napiglding~3<methyl-oxepan-2-one contaminated with small

amount of 3,3-dimethyl-oxepan-2-one (about 13% from NMR) (around 52 %). HNMR (S, CDCI3):
4.20-4.34 (2H, m), 2.71-2.76 (1H, m), 1.93-2.01 (2H, m), 1.52-1.76 (4H, m), 1.23 (3H, d, J=6.7 Hz) A)

3,3-Dimethyppyeafi-<-one

A mixture of benzyl amine (0.38 mmole) and methyl orthoformate (7.3 mmole) was
stirred at room temperature for 5 minutes. This solution was added to crude 2,2-dimethyl-
6-oxo-hexanoic acid methyl ester (0.33 mmole). It was stirred for 6 hrs. and evaporated
to dryness. The residue was dissolved in MeOH and the solution was cooled to 0° C.
Sodium borohydride was added in portions and the mixture was stirred. MeOH was
removed and the residue was taken up in ethyl acetate. The solution was washed with
saturated sodium chloride solution, dried and evaporated. The crude was passed through a
bond-elute (eluents: CH,Cly, and 1 and 2% MeOH in CH,Cly) yielding pure 6-

benzylamino-2,2-dimethyl-hexanoic acid methyl ester (13% in three steps)

HNMR (5, CDCly): 7.24-7.33 (SH, m), 3.78 (2H, s), 3.64 (3H, s), 2.61 (2H, t, J = 7.2 Hz),
1.45-1.53 (4H, m), 1.21-1.26 (2H, m), 1.15 (6H, s).

F) 6-(Benzyl-tert-butoxycarbonyl-amino)-2,2-dimethyl-hexanoic acid methyl ester

) (o]
©/\H/\/\>§‘/ ~ Boc,0 ©/\AN\/\/\>§‘/ N
0 — o o

CH,Cl, o

by

Procedure:

To a solution of 6-benzylamino-2,2-dimethyl-hexanoic acid methyl ester (0.09 mmole)in
CH,Cl, (3 ml) at 0° C was added di-tert-butyl dicarbonate (0.14 mmole) in CH,Cl,. The
mixture was stirred at room temperature for 2 hrs. It was evaporated to dryness and
passed through a bond-elute yielding pure 6-(benzyl-fert-butoxycarbonyl-amino)-2,2-
dimethyl-hexanoic acid methyl ester (85%).



Procedure: A solution of 3-methyl-oxepan-2-one (containing 13% of 3,3-dimethyl-oxepan-2-one) in THE
at -65C was treated with LIHMDS (1M) dropwise. The mixture was stirred at - 65C and rq;}? | iodide
(28.6 mmole) was added. The temperature was slowly raised to 5C. It was stirrec}g (@lssaturated
NH4CI solution was added. The mixture was extractedl with diethyl ether. The extracts were dried over
sodium sulfate and the solvent was removed. The crude on passing through a bond-elute (eluent:

pentane-ether-1:1) gave pure 3,3-dimethyl-oxepan-2-one (approx. 26%). 12 April 2005 159 HNMR (6,

ODC13) : 4 SNMB GIETHORE T2 73 AR iy 1 2 A (2, o Dmsdeienal) .63 GIT, )

6 Hydroxy- 2rdimetybmiexanglc aciimeridl ester MeOH HoPsesryiei MethanpligiClyagiprepared by
S

adding acetyl chloride to dry MeOH slowly. 3,3- Dimethyl-oxepan-2-one (0.7 mmole) was treated with this
solution. Théifflglire was stirred at room temperature. The solvent was removed. The residue was
dissolved in diethyl ether. The solution was washed with NaHCO3 solution and saturated sodium
chloride solution and dried over sodium sulfate. The solvent was removed. The crude product was pure
enough for the next step. D) 2,2-Dimethyl-6-oxo-hexanoic acid methyl ester HO Procedure: PCC

G) 6-(Benzyl-tert-butoxycarbonyl-amino)-2,2-dimethyl-hexanoic acid

&/\><”/ on ©/O\j\/\A>§O‘/OH

MeOH [e)

N RN
él\ O
o
THF
X X
Reflux

(0]

Procedure:

To a solution of 6-(benzyl-fert-butoxycarbonyl-amino)-2,2-dimethyl-hexanoic acid
methyl ester (0.06 mmole) in THF and MeOH (2:1) was added LiOH.H,0O (0.26 mmole)
in H,O. The mixture was refluxed for 7 hrs and stirred at room temperature for 16 hrs. It
was evaporated to dryness. The residue was taken up in water and acidified with 0.1 N
HCI. It was extracted with ethyl acetate. The extract was washed with saturated sodium
chloride solution, dried over sodium sulfate and evaporated. The crude was passed
through a bond-elute (eluents: CH,Cl, and 5 % acetone in CH,Cl,) yielding pure 6-

(benzyl-tert-butoxycarbonyl-amino)-hexanoic acid (12 mg; 57%).

HNMR (3, CDCls): 7.22-7.33 (5H, m), 4.40-4.43 (2H, broad signal), 3.12-3.20 (2H,
broad signal), 1.43-1.48 (13H, two broad signals), 1.21-1.25 (2H, m), 1.16 (6H, s).

EXAMPLE 52

6-(Benzyl-tert-butoxycarbonyl-amino)-2,2-dimethyl-hexanoic acid 4-[4-
(dimethylamino-methyleneamino)-2-oxo-2H-pyrimidin-1-yl]-[1,3]dioxolan-2-
ylmethyl ester



A mixture of 6-hydroxy-2,2-dimethyl-hexanoic acid methyl ester, molecular sieves 4A and PCC in
CH2CI2 was stirred at OC for 1 hr. It was diluted with diethyl ether and filtered through a t% of silica gel.
The solvent was removed from the filtrate. The crude aldehyde thus obtained Wai) R 119 % h for the
next step. E) 6-Benzylamino-2,2-dimethyl-hexanoic i methyl ester 160 NH2 Procedure: 0 12 April
2005 A mixture of benzyl amine (0.38 mmole) and methyl orthoformate (7.3 mmole) was stirred at room
temperature for 5 minutes. This solution was adged to crude 2,2-dimethyl- 6-qxa-fiexanoic acid methyl

ester (0.33 mmol as stirred for 6 hrs. and gvaporated to dryness/[Th@ residue was dissolved in

MeOH and the solutich was cooled to 00-C. ium borohydyite §\\5ﬁéﬁ in portions and the mixture
was removed and fthe fesidue was tak p igwe yl acetate. The solution was

was stirred.
washed with satyratet slodigﬁ”’e@ﬁr' e\Hﬁ) ution FBfled and-&vaporated. The crude was passed through a
bond-elute (eluents: GHzClz, angd-Z and 2% MeQk] i CHzC)z) yielding pure 6-
benzylamino-2,2-dimethyl-hexanoic acid methyl esjey (13% in three steps) HNMR (S, CDC13): 7.24-7.33
(5H, m), 3.78 (2H, s), 8.64 (3H, s), 2.61 (2H, t, J = 7.2 HZ), (1.4%1.53 (4H, m), 1.21-1.26 (2H, m), 1.15
(6H, s). F) 6-(Benzg|-t resbutoxycarbonyl-amino)-2,2-dimet H{(exanoic acid methyl ester 011 Boc20 O\
Procedure: 0 CHzClz ‘. 0\6

(132)

Procedure:

To a mixture of N’-[1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-2-oxo0-1,2-dihydro-
pyrimidin-4-y1]-N,N-dimethyl-formamidine (0.03 mmole), 6-(benzyl-tert-
butoxycarbonyl-amino)-2,2-dimethyl-hexanoic acid (0.03 mmole) and DMAP (0.3 mg)
in dichloromethane (0.3 ml) at 0 °C was added EDCI (0.063 mmole) in dichloromethane
dropwise. It was stirred for 30 minutes at this temperature and at room temperature for 18
hrs. The mixture was diluted with dichloromethane, washed with water and saturated
sodium chloride solution. The solution was dried over sodium sulfate and evaporated.
The crude product was passed through a bond-elute (eluents: dichloromethane, 1 and 2%

MeOH in dichloromethane) yielding the ester (28 % yield)

HNMR(5, CD;0D) : 8.69 (1H, s), 7.96 (1H, d, J = 7.3 Hz), 7.19-7.32 (5H, m), 6.19-6.23
(2H, m), 5.23 (1H, t, J = 3.2 Hz), 4.49 (1H, dd, J = 3.4, 12.5 Hz), 4.39 (2H, s), 4.22-4.28
(3H, m), 3.22, 3.14 (3H each, s), 1.29-1.47 ( 15 H, three broad signals), 1.17, 1.16 (3H

each, s).

EXAMPLE 53

6-(Benzyl-tert-butoxycarbonyl-amino)-2-methyl-hexanoic acid



0 To a solution of 6-benzylamino-2,2-dimethyl-hexanoic acid methyl ester (0.09 mmole)in CHzClz (3 ml)
at 0 C was added di-tert-butyl dicarbonate (0.14 mmole) in CHzClz. The mixture lva stiLre(hat room
temperature for 2 hrs. It was evaporated to dryness and passed through a bond- Rjép\ﬂ i El pure
6-(benzyl-tert-butoxycarbonyl-amino)-2,2- dimethyl-h anoic acid methyl ester (85%). 161 12 April 2005
HNMR (6, CDC13): 7.21-7.33 (5H, m), 4.39-4.42 (2H, two broad signals), 3.63 (3H, s), 3.10-3.19 (2H,

broad signal), 1.43-1, , txﬂv%groa signals) 1.18+8H, bmad t). G)
6-(Benzyl-tert-butoxycarb nyl-an:emo.o)-z,z dimethyl-hexaneis-acig LIOH MeOH THE H20 Reflux
Procedure: OH To a ion of B-(benzyl-tert-Kutoxycarbonyl-amine)2,2-dimethyl-hexanoic acid methyl

ester (0.06 mmole) in THE and MeOH (2:1) was added LiOH.H20 (0.26 mmole) in H20. The mixture was
refluxed for 7 hrs and stirred at room temperature for 16 hrs. It was evapsrateédts dryness. The residue
was taken up in water and acidified with 0.1 N HCI. It was extracted w$ﬁf§§%&ﬂcgcetate. The extract was
washed with saturatﬁt/j/sodium chloride soluti ried over sodium sulfate and evaporated. The crude
was passed thr ught a bond-elute (eluents: CHzClz and 5 % acetone in CHzCIz) yielding pure 6-

o LiOH o Boc,0
\F \f S - /

Procedure:

The procedure to obtain this compound is similar to procedures described in previous

examples.

EXAMPLE 54

6-(Benzyl-tert-butoxycarbonyl-amino)-2-methyl-hexanoic acid 4-[4-(dimethylamino-
methyleneamino)-2-oxo-2H-pyrimidin-1-yl]-[1,3]dioxolan-2-ylmethyl ester

-
- A
) s

>\; N
N ~
)l;o % N§<H O/’//,,'% (O ‘s\\\\
(\( EDCI /
N

—_ > 00

+ g N
Ho/ ,""(OJ‘\‘\\ \”/ DMAP
o 0O CH,Cl,
0
OH o
N\< T
o)
(149)

Procedure:



(benzyl-tert-butoxycarbonyl-amino)-hexanoic acid (12 mg; 57%). HNMR (6, CDC13): 7.22-7.33 (5H, m),
4.40-4.43 (2H, broad signal), 3.12-3.20 (2H, broad signal), 1.43-1.48 (13H, two broad sign Zés), 1.21-1.25
(2H, m), 1.16 (6H, s). EXAMPLE 52 6-(Benzyl-tert-bu?%o]xycarbonyl-amino)-2,2-dirr]r§t }?gﬁ Roic acid
4-[4- (dimethylamino-methyleneamino)-2-oxo-2H-p idin-1-yl]-[1,3]dioxolan-2- ylmethyl ester 162 (132)

12 April 200g HrogediritiorP adnixtyreg R Nhjdncvdiyymelibibididinypancdoh); 2-ax9dke-dihydro-
pyrimidin-4-yl]-N,N-dimethyl-formamidine (0.03 mmole), 6-(benzyl-tert-

butoxycarboPYiiaYHeT-2 15-TdiNetintthekanofoeanidins mifboand BRED:(0.35MB# dieHoromethane
(0.3 ml) at Oatwarathdad RREH083tMMpiahHd dichiarcmeibh ang o pRMdseMAPa@ sfikied far 30

minutes at this temperature and at room temEEerature for 18 hrs. The mixture was diluted with

dichlorometthrotoasBeng Ah WiteV ahaddstuFledd Qudidrnemiside dinbipsameieoRivsY s dried over

sodium sulfatg @pth@vrpeistadrelhe ¢rudepriththivasaserd thndahanaranelei®(elgants:
dichloromethane, 1 and 2% MeQOH in dichloromethane) yielding the ester (28 % yie!%:ig HNMR(6, CD30D)

. 8.69 (1H, it Vaupicd with dishlorpmeiipnes505nl) yaghed s walar And sasdargiad sodiums o ),
4.49 (1H, ddehl Fideds el Dh 3R v ARt 462G stiurinyuBare andld (3bk-aaEN THe 4:281.47 (15 H,
three broad signals), 1.17, 1.1%% eaché@. EXAMPLE 53

PRS-ty

6-(Benzyl-teBRBETHEHS . ERSxdndi& heibiand 2 % MeOH in CH2Cl) and the

pure ester was obtained in 62% yield.

HNMR (8, CD;0D) : 8.68 (1H, s), 8.02 (1H, two doublets, J = 7.3 Hz), 7.20-7.32 (5H,
multiplets), 6.17-6.25 (2H, m), 5.23-5.25 (1H, broad signal), 4.52 (1H, two dd, J = 2.4,
12.1 Hz), 4.39- 4.40 (total 2H, broad signals), 4.20-4.31 (3H, m), 3.21, 3.12 (3H each, s),
2.46 (1H, q, J =7.0 Hz), 1.20-1.67 (15H, multiplets), 1.12, 1.11 (total 3H, two doublets, J
=7.0 Hz).

EXAMPLE 55

6-(Benzyl-tert-butoxycarbonyl-amino)-hexanoic acid

OH . N
©/\ FHNT NN H

lstepz

©/O\j\mw step3 Q/ZJ\O/% OH

Procedure
Steps 1 and 2 were carried out as described in N. Mourier, M. Camplo, G. S. Della Bruna,

F. Pellacini, D. Ungheri, J.-C. Chermann and J.-L. Kraus, Nucleosides, Nucleotides &




163 MeOH H' HO PCC 12 April 2005 Benzyl amine (CH,0),CH NaBH4 Procedure: LIOH Boc20 The
procedure to obtain this compound is similar to procedures described in previous %xamqlg&) EXAMPLE
54 6-(Benzyl-tert-butoxycarbonyl-amino)-2-methyl-hexanoic acid 4-[4-(dimethylanin6Pri 2005
methyleneamino)-2-oxo-2H-pyrimidin-l-yl]-[l,3]diox1)%§n-2-ylmethyl ester OH EDCI DMAP CH2CI2 (149)
Procedure: INuRil AR 164(7)01@3R1itipr0d), step 3 was substituted by a Jones oxidation as

N'-[l-(2-hydroxymethyl-[%,Cﬂdioxolan-4- )-2-0x0-1,2-dihydro- .
describedin R. N. Rej, J. N. Glushka, W. Chewand A. S. Perlin, Carbohydrate

Research, /89 (1989), 135-148.

EXAMPLE 56
6-(Benzyl-tert-butoxycarbonyl-amino)-hexanoic acid 4-(4-amino-2-oxo-2H-

pyrimidin-1-yl)-[1,3]dioxolan-2-ylmethyl ester

Procedure:

A mixture of 4-amino-1-(2-hydroxymethyl-[1,3]dioxolan-4-yl)-1 H-pyrimidin-2-one (0.11
mmole), 6-(benzyl-fert-butoxycarbonyl-amino)-hexanoic acid (0.11 mmole), EDCI
(0,156 mmole) and DMAP (3 mg) in DMF was stirred at room temperature for 16 hrs.
DMF was removed in vacuum. The residue was taken up in ethyl acetate, washed with
water and saturated sodium chloride solution. The solution was dried over sodium
sulphate and evaporated. The pure ester was obtained by chromatography over bond-elute

(eluents: CH,Cl,, 2 and 4% MeOH in CH,Cl,) (17 mg, 31% yield).

HNMR (5, CDCls): 7.78 (1H, broad signal), 7.23-7.34 (5 H, m), 6.28-6.29 (2H, broad
signal), 5.70-5.87 (1H, broad signal), 5.21 (1H, broad signal), 4.21-4.48 (6H, two
multiplets), 3.20 (2H, broad signal), 2.35 (2H, t, J = 7.7 Hz), 1.45-1.65 (13H, m), 1.26-
1.38 (2H, m).



pyrimidin-4-yl]-N,N-dimethyl- formamidine (0.036 mmole), 6-(benzyl-tert-
butoxycarbonyl-amino)-2-methyl-hexanoic acid (0.036 mmole) and DMAP (0.4 m éin dichloromethane at
0 C was added EDCI (0.078 mmole) in dichloromethane dropwise. The mixtureva ﬁ‘ﬁﬁ‘} %o cfor3o
minutes and then at room temperature for 2.5 hrs. I]t%gas diluted with dichloromethane (50 ml), washed
with water apkaaitFgiedsodium chloride solution. The solution was dried over sodium sulfate and

evaporated. The crude was passed through a bond-elute (eluents : CHzClz, 1 and 2 % MeOH in
CHzClz) an(?I(’Ee'{ﬂjle“é’é‘t@‘&)é&%*&ﬂ&hqul&%?apﬂﬁlW(@f‘tﬁﬁ@@‘?r%’fB@ﬁH, s), 8.02 (1H, two
doublets, J Pyrindind -3l giexolapntnimethyhesteros (o4 m), 5.23-5.25 (1H, broad signal), 4.52
(1H, two dd, J = 2.4, 12.1 Hz), 4.39- 4.40 (total 2H, broad signals), 4.20-4.31 (3H, m), 3.21, 3.12 (3H
each, s), 2.46 (1H, q, J = 7.0 Hz), 1.20-1.67+15H, multiplets), 1.12, 1.11 (total 3H, two doublets, J =7.0
Hz). EXAMPLE 55 6-(Benzyl-tert-but%>®c r nyl-aminct)a)-hcid +H2N-~ OH step 1 Procedure
Steps 1 and 2 were carrigd.QuiVids de crib%uin N. ou@e_rN . Qamplo, G. S. DellaBruna, F. Pellacini, D.
Ungheri, J.-C. Chermann angd J.-L. Kraus, Nutleosi Nugleotides & 12 Ap/fﬂéﬂ’fOS 165 Nucleic Acids,
19 (7), 1057-91 (2 ‘,‘sﬁa{p 3 was seimsfibwied By a Jones oxidation as glestri in R. N. Rej, J. N.

Glushka, W. cfewand AOS. Perlin, Bdrbohydrate Research, 489 91939)]13 148. EXAMPLE 56
o o

o (111)

Procedure:

4-Amino-1-2-hydroxymethyl-[1,3]dioxolan-4-yl)-1 H-pyrimidin-2-one (0.06 mmol) was
treated 5-(Benzyl-tert-butoxycarbonyl-amino)-pentanoic acid (0.07 mmol) (Nucleosides,
nucleotides & nucleic acids, 2000, 19 (7), 1057-1091), EDCI (0.09 mmol) and DMAP
(catalytic amount) in DMF for 14 hours. The solution was neutralized with NaHCOs sat.
and extracted with AcOEt. The combined organics layers was dried over sodium sulfate,
filtered and concentrated in vacuo. The residue was purified by bond elute (2%
MeOH/CH,Cl; to 10% MeOH/CH,Cl,) to afford 36% of 5-(Benzyl-tert-butoxycarbonyl-
amino)-pentanoic acid 4-(4-amino-2-oxo-2H-pyrimidin-1-yl)-[1,3]dioxolan-2-ylmethyl

ester.

HNMR (CDCls) 7.86 (d, J= 6.4 Hz, 1H), 7.34-7.19 (m, 5H), 6.28 (broad s, 2H), 6.00 (d,
J= 6.9 Hz, 1H), 5.07 (s, 2H), 4.50-4.31 (m, 3H), 4.28-4.15 (m, 3H), 3.18-3.08 (m, 2H),
2.17-2.16 (m, 2H), 1.60-1.40 (m, 13H).

EXAMPLE 58

2,2-Dimethylpropionic acid 4-(1-{2-[4-(2,2-dimethylpropionyloxy)benzyloxy
carbonyloxymethyl]-[1,3]dioxolan-4-yl}-2-0x0-1,2-dihydropyrimidin-4-
ylcarbamoyloxymethyl)-phenyl ester



6-(Benzyl-tert-butoxycarbonyl-amino)-hexanoic acid 4-(4-amino-2-0xo-2H- pyrimidin-1-yl)-[1,3]
dioxolan-2-ylmethyl ester OH Procedure: NHz . INr/ ~O Y +HOIl J O EDCI DMAP_DME | '‘NHz Nr/~iN
O A mixture of 4-amino-I-(2-hydroxymethyl-[1,3]dio>io n-4-y|)-1H-pyrimidin-2-one1€0‘.A1W1 pr?éle),
6-(benzyl-tert-butoxycarbonyl-amino)-hexanoic acid (0.11 mmole), EDCI (0,156 mmole) and DMAP (3
mg) in DMF was stirred at room temperature for 16 hrs. DMF was rempved in vacuum. The residue was
taken up in ethyl acetatg, washed with water and saturated sodium, ghteg ion,The solution was
dried over sodium sulphate and evapgrated. The pure ester was obtained b matography over

bond-elute (eluents| C%lngIz; % @4@@ MeOH in CHzClz) (17 mg{|31% yield). HNRA%CDCB): 7.78

(1H, broad signgl), §.23-734 5.28-6.29 (2H, broafl signal);N5.70-5.87 (1H, broad signal), 5.21
(1H, broad sihal){4.21-4.48 (6H, tWo "Multiplet 0 (@H; tfoad 'Sjgnal), 2.35 (2H, 1, J = 7.7 H2),
1.45-1.65 (13H, m§1.26- 1.38 (2H, m). o o

Procedure:

2,2-Dimethylproprionyloxybenzylchloroformate (1.56 mmol) was added
dropwise to a 0°C solution of BCH-4556 (1.30 mmol) and DMAP (1.56 mmol) in
dimethylformamide and pyridine and stirred at room temperature for 18h. The reaction
mixture was concentrated in vacuo. The oil obtained was partitioned between
NH4Clg,/water and dichloromethane. Aqueous layer was extracted with DCM. Organic
layers were combined, dried over MgSQOy, filtered and concentrated to a yellow gum. The
crude residue was purified by silaca gel biotage (40S) (40 % EtOAc: 60% hexanes to 80
% EtOAc: 20 % hexanes) to give 1 % yield of 2,2-Dimethylpropionic acid 4(1-{2-[4-
(2,2-dimethylpropionyloxy)benzyloxycarbonyloxymethyl]-[ 1,3]dioxolan-4-yl}-2-0xo0-
1,2-dihydropyrimidin-4-ylcarbamoyloxymethyl)-phenyl ester (BCH-19938) as a white

powder.

'"H NMR (400 MHz, CDCL), & ppm: 8.16 (d, 1H, J = 7.5Hz), 7.42-7.38 (m, 4H), 7.23 (d,
1H, J = 7.5Hz), 7.09-7.06 (m, 4H), 6.22-6.21 (m, 1H), 5.24-5.22 (m, 1H), 5.21 (s, 2H),
5.18 (s, 2H), 4.60 (dd, 1H, J = 2.6, 12.6Hz), 4.41 (dd, 1H, J = 2.4, 12.6Hz), 4.30-4.21 (m,
2H), 1.36 (s, 9H), 1.34 (s, 9H).

EXAMPLE 59
Acetic acid 4-(1-{2-[4-(Acetyloxy)benzyloxycarbonyl oxymethyl]-[1,3]dioxolan-4-yl}
2-0x0-1,2-dihydropyrimidin-4-ylcarbamoyloxymethyl)-phenyl ester

(0]
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166 12 April 2005 EXAMPLE 57 5-(Benzyl-tert-butoxycarbonyl-amino)-pentanoic acid
4-(4-amino-2-oxo0-2H- pyrimidin-1-yl)-[1,3]dioxolan-2-yImethyl ester NH 2 r~Y, O : N~N )—ﬁ ~~~,<0J O
Procedure: EDCI, DMAP DMF 0 4-Amino-I-2- hydroi%/ ethyl-[1,3]dioxolan-4-yl)- 1H ﬁﬁ“}’r’i}h 9152 -one (0.06
mmol) was treated 5-(Benzyl-tert-butoxycarbonyl-amino)-pentanoic acid (0.07 mmol) (Nucleosides,
nucleotides &pydelfiigeacids, 2000, 19 (7), 1057-1091), EDCI (0.09 mmol) and DMAP (catalytic amount) in

DMF for 14 hours. The solution was neutralized with NaHCO3 sat. and extracted with ACOEt. The
combined organicsMyEFONARSHrehIRFSFuaMIE Siiffalmaifedet Shd B8 lilrdidEPmNistd®.2The residue

was purified dyheisteiyier (BLHMERK (G HEE ki d OV klIp Hd/ ONEOL L) , tma{{ﬁf&e%f/g Qq.) in

5-(Benzyl-tert-butoxycarbonyl- amino)-pentanoic acid 4-(4-amino-2-oxo-2H-pyrimidin-
l-yl)-[1,3]dioxBIBr ireydetan PUKRS @19Cisye derpamyicgneriureHyr 7 8% 7horgrctsn), 6.28

(broad s, 2HiQi0R (FasIcofBtatddih SR GISTRE it SHathdd (s BhlittA&ibaRvEdn ShraelB-3.08 (M,
2H), 2.17-2.16 (m, 2H), 1.60-1.40 (tm, 13H). EXAMPLE 58 2,2-Dimet 3/Ipro ionic acid

4-(1-{2-[4-(2%%e pfg%mw%%z ous layer was extracted with dichloromethane.

Organic layers were combined, dried over MgSQy, filtered and concentrated to a yellow
gum. The crude residue was purified by silica gel biotage (40S) (50% EtOAc: 50%
hexanes to 100% EtOAc) to give 20,2 mg (4% yield) of the desired product.

"H NMR (400 MHz, CDCl3), 6 ppm: 8,14 (dd 1H, J = 7,5 and 5,2 Hz), 7,64 (s 1H), 7,40
(m 4H), 7,24 (m 1H), 7,10 (m 4H), 6,20 (t 1H, J = 5,0 Hz), 5,19 (m 5H), 4,58 (m 2H),
2,30 (s 3H), 2,28 (s 3H).

Example 60 - Cell Proliferation Assays/ NT Inhibitor Studies

The chemosensitivity of suspension cells lines (e.g., CEM or CEM-derivatives) is
assessed using the CellTiter 961 proliferation assay. Cells are seeded in 96-well plates
(8 replicates) in three separate experiments and exposed to graded concentrations (e.g.,
0.001-100 uM) of a nucleoside of interest (e.g., cytarabine, gemcitabine or troxacitabine),
for 48 h. Chemosensitivity is expressed as 50% (ECs) of the dose response curve
determined, e.g., using GraphPad Prism 2.01 (GraphPad Software, San Diego, CA).
Adherent cell lines (e.g., DU145 or DU145") are seeded (~10’ cells) in triplicate dishes,
24 h before drug exposure. Growth inhibition is determined by trypsinization and
counting cells electronically.

In this example, troxacitabine is shown to enter cells by a mechanism other than via the
NT, es (defective in CEM/ARAS89C), or via the four other NTs which are not present in
CEM cells, ei, cit, cif, and cib (See, e.g., Ullman (1989). Advances in Experimental
Medicine & Biology 253B: 415-20). This is consistent with entry into the cells by passive
diffusion. The ability of troxacitabine to inhibit cell proliferation of CEM and CEM-
derivative cell lines was directly compared to other cytosine-containing nucleoside analogs,
gemcitabine and cytarabine, in a cell proliferation assay (See Table 1). The growth of CEM

cells was inhibited by all three nucleoside analogs, and troxacitabine was 16 and 8-fold less



carbonyloxymethyl]-[1,3]dioxolan-4-yl}-2-oxo-1,2-dihydropyrimidin-4- ylcarbamoyloxymethyl)-phenyl ester
167 NH2 N ~c N”n -iA 1 DMAP 0 HO~/ Py, DMF (1:2) Procedure: 12 April 2005 _
2,2-Dimethylproprionyloxybenzylchloroformate (1.53éﬁmol) was added dropwiselt%%%&‘?s%qation of
BCH-4556 (1.30 mmol) and DMAP (1.56 mmol) in ethylformamide and pyridine and stirred at room

temperature {3l $hhnT BEHARBHIORANMIXHIS MRRCARGRRGASH INRCHRINR Qif ahtaedangoRartitioned
between NH4Clsat/water and dichloromethane. Aqueous layer was extracted with DCM. Organic layers

were combirlBRibEAENFRMg e lisratxdinmasehdatitiansa &f Sdosrlull. semciabige Adue was

purified by silaga8slBRiagR (40 S d4tRartrOAC ENPbRKanesp R e tRnGit2Arihdiaxanes) to give 1
% yield of 2,2-Dimethylpropionic acid 4(1-{2-[4-

(2,2-dimethy Y3 piBHy IBYS THeRR o Ry 5o b Brh R KSR dseseitabipg. 5. g dependent on
1,2-dihydropgid npetigty/| ear ameyiesyimtiu)- pheRpbaste4B G dP9B8L s mmhiiprarmivdesr 1H NMR
(400 MHz, CDC13), S ppm: 8.16 (d, 1H, J = 7.5Hz), 7.42-7.38 (m, 4H), 7.23 (d, 1H, J = 7.5Hz), 7.09-7.06
(m, 4H), 6.2850513kncs Hin méditiomothre Wgy 8 sjugh Ioppr devel @f sp5istange) pseryed Sor 918 12 6H2),

4.41 (dd, 1Hpukreadide tAipdn Aisfcitmtl (PMZARALSEE (Sel@HkxbdddStdHotalitMbe EHD1d)
compared to cytarabine (1150-fold) or gemcitabine (431-fold), further implying lack of
transport of troxacitabine (by es NT). Taken together, the data suggested that troxacitabine
has a different uptake mechanism than cytarabine and gemcitabine. This again is consistent

with entry into the cells by passive diffusion.

Table 1. Comparative chemosensitivities of CEM and CEM-derivative cell lines to
troxacitabine, gemcitabine and cytarabine.

Cultures were exposed to graded concentrations (0.001-100 uM) of cytarabine,
gemcitabine or troxacitabine for 48 h. Chemosensitivity was measured using the
Promega CellTiter 96 cell proliferation assay and expressed as 50% of the dose
response curve (ECsp). The effect of the es transport inhibitor, NBMPR (100 nM)
on the ECs values of CEM cells exposed to cytarabine, gemcitabine or troxacitabine
was also determined. Each value represents the average (+ standard deviation) of

three separate experiments (each experiment had 8 replicates).

Cell line Cytarabine Gemcitabine Troxacitabine
CEM 0.01 + 0.002 0.02 + .0004 0.16 +£0.012
CEM + NBMPR 0.05 + 0.006 0.07 + 0.018 0.21+0.019
CEM/ARACSC 11.50 +2.654 8.63 + 0.881 1.18+£0.315
CEM/dCK" >50 >50 >100

EXAMPLE 61 - Cellular Uptake Assays.




Acetic acid 4-(1-{2-[4-(Acetyloxy)benzyloxycarbonyl oxymethyl]-[1,3]dioxolan-4-yl}
2-0x0-1,2-dihydropyrimidin-4-ylcarbamoyloxymethyl)-phenyl ester HO" Ao)J , DMAP Py F (1:2) 168
12 April 2005 Procedure: Acetyloxybenzylchloroformate (1.14 mmole, 1,2 eq.) wa é@&g(?@?gpwise toa
0C solution of BCH-4556 (0,952 mmole, 1 eq.) and AP (1,14 mmole, 1,2 eq.) in dimethylformamide

and pyridine and stifegatrRai mpeRrR (di@harf etsanrtian, BediRWAS cairsmMated in vacuo.
The oil obtained was partitioned between saturated NH4CI and dichloromethane. Aqueous layer was

extracted witlF¥iERfShonsetiaRabheRbgit [AyaR Wersedmbind dhda Bsdmuygch, (Alt8Pd and

concentrateq-g, 2 yethaw: 4 Wos. Ihe Trudg Tesius e purilieshby. siliaaelliokaee (40.3) §90% EtOAc:
50% hexanes to 100% EtOAc) to give 20,2 mg (4% yield) of the desired product. 'H NMR (400 MHz,

CDC13), S gisily.far@dhergnticel iz i sasspys) ate sandugial a picaperatsle YAMELFCTP10 (m 4H),
6,20 (t 1H, Jtrafs Q@ dndltionk (@1 thEds RBn(BdRtahimd 343 b8 (0 3h) Example $ehnLell Proliferation

Assays/ NT Inhibitor Studies The chemosensitivity of suspension cells lines (e.g., CEM or

CEM-derivathadl) i 488 Me(dafid-Re’arital-bs DpYbatEreap A Y A Nk de Rideied in 96-well
plates (8 repligates) iNARALoSEPATAE RXPEHMIBHISHAME EXRASesSCrgFaked spRcaniations (e.g.,

0.001-100 M) of a nucleoside of interest (e.g., cétarabine, gemcitabine or troxacitabine),. for 48 h.

Chemosens#Vitd TSk prELSaica¥ 35064 (ESBOYIEY e WBLPFELP HresrotOuige Al L e , using
GraphPad Ppigieess@litfenaphiag Sofwaree Sarltieges, GAkbated with transport inhibitors,

NBMPR (100 mM), dipyridamole (20 uM) or dilazep (100 uM) during the second wash
at room temperature for 15 min before the uptake assay. Precisely timed intervals are
initiated by adding transport buffer containing [*H]troxacitabine or [*H]uridine and
terminated by immersion in ice-cold transport buffer. After the plates are drained, the
cells are lysed with 5% Triton X-100 and mixed with Ecolite scintillation fluid to
measure the cell-associated radioactivity (Beckman LS 6500 scintillation counter;
Beckman-Coulter Canada, Mississauga, ON). Uptake at the zero time-point is
determined by treating cells for 10 min at 4°C with transport buffer containing 100 uM
dilazep, then adding the radioactive nucleoside for 2 s before reaction termination as
described above. Uptake assays for suspension cells are conducted in microfuge tubes
and permeant fluxes are terminated using the “inhibitor-oil” stop method; dilazep is used
at a final concentration of 200 uM. Uptake at the zero time-point is determined by
adding cells to cold transport buffer containing radiolabeled permeant and dilazep, and
immediate centrifugation. Cell pellets are lysed and cell-associated radioactivity

measured.

EXAMPLE 62 - NT Inhibitor Studies/ Competition with an excess of the nucleoside of

interest. itself, in non-radioactive form

CEM cells: CEM cells contain primarily one type of nucleoside transport activity (es), and
the functionality of this transporter (hENT1) was first demonstrated by the uptake of the



Adherent cell lines (e.g., DU145 or DU145R) are seeded (_105 cells) in triplicate dishes, 24 h before
drug exposure. Growth inhibition is determined by trypsinization and counting cell%elecér nécally. In this
example, troxacitabine is shown to enter cells by a rﬁechanism other than via the ﬁpé ?8 Pective in
CEM/ARAB89C), or via the four other NTs which are ot present in CEM cells, ei, cit, cif, and cib (See,

e.g., Ullman {1 989h Adyaneasie, Expafineriah Meditngth&ioleoidadR d4A ERMhpldi®is Taasistent with
entry into the cells by passive _diffusion. The ability of troxacitabine to inhibit cell proliferation of CEM and

CEM- derivafiesed mfe§ Hgidine cipcdnhibited 1B ShRePreytnsmaitishiainiig dsitiibigliogs,

gemcitabine BYIPRAGRDINE:IN RosahdRlisratippiassay (Gesxiabibide. Whe koM iipofoCEMsseells was
inhibited by all three nucleoside analogs, and troxacitabine was 16 and 8-fold less 12 Aﬁril 2005 169

toxic than cySEERsMY AriBcgemittBRSOrESpBCHTM anthi SEEMINR Y thecelsBits détt ihRskitdr, NBMPR,

significantly jrigreageR rgsistangeief e callgite agrmeliaking ane eytarbirerindioaita B acitabine.
CEM cells are reported to exhibit primarily es. Therefore, this examﬁle suggests that that the uptake of

troxacitabind FFBeE Hepdha ettt asrs iR dinxacdrbing maRranHERY LSS poHR s d-PE EM cells than

cytarabine ofcG@RGHRIINCINRHA NN itheifowaeRUPLSIHIYRS efratiehresistance observed for the
nucleoside-transport deficient CEMIARACSC cells exposed to troxacitabine (8-fold) compared to

cytarabine (1150-fold) or gemcitabine (431-fold), further implying lack of transport of troxacitabine (by es
NT). Taken pga#ecelhe Uatapseggested filirtivaxagitalinatdiasapitieremNpiake mechanisg than

cytarabine and gemcitabine. This again is consistent with entry into the cells by passive diffusion. Table

1. Comparath® difshtEeeritifesbrciEN R deRin am Ve ¢8IMHeb HuidRscitainedYhcitabine
and cytarabifistrate in the presence and absence of the hENT1 inhibitor, NBMPR. In the presence of

NBMPR, total [*H]uridine uptake over a 6-min time course was inhibited by ~75% (Fig.
2A). In contrast, low levels of [*H]troxacitabine were taken up and uptake was not affected
by the presence of NBMPR (Fig. 2B). The results are consistent with the uptake of
troxacitabine observed in CEM cells and provide further evidence that troxacitabine is a

very poor substrate for hRENT 1, and probably enters the cell by passive diffusion.

HeLa cells: [*H]Troxacitabine and [*H]uridine cellular uptake by hENT2 (ei NT) in HeLa
cells. In the presence of the hENT1 inhibitor, NBMPR, the functionality of hENT2 was first
demonstrated in a cellular uptake assay with 10 uM [*H]uridine (Fig.3A). A high total
uptake of uridine was observed over a long time course of 240 min of about 1200 pmol/10°
cells. In an expanded scale over the same time period, low levels of [*H]troxacitabine were
taken up with a total uptake of about 10 pmol/10° cells, 120-fold lower than uridine (Fig
3B). In the presence of nucleoside transport inhibitors, NBMPR, dilazep, and dipyridamole
or excess non-radioactive troxacitabine, no substantial inhibition of troxacitabine uptake was
observed. Taken together, the results demonstrate that compared to uridine, troxacitabine is
a very poor substrate for hENT2. Furthermore, the fact that an excess of unlabeled
troxacitabine failed to inhibit the uptake of the labeled troxacitabine indicates that
troxacitabine is not mediated by a nucleoside transporter, i.e., that it enters the cells by

passive diffusion.



Cultures were exposed to graded concentrations (0.001-100 M) of cytarabine, gemcitabine or
troxacitabine for 48 h. Chemosensitivity was measured using the Promega CeIITitzr 96#: Il proliferation
assay and expressed as 50% of the dose response iz(rve (EC50). The effect of the Q8" é%ort inhibitor,
NBMPR (100 nM) on the EC50 values of CEM celld posed to cytarabine, gemcitabine or troxacitabine
was also detgpminedeikagihalusFRRERS NS B VR AB6W wHandard geviatam Binth & g Rarate

experiments (each experiment had 8 replicates). Cell lineCytarabineGemcitabineTroxacitabine

CEMO0.01+0'akeo 2 Poddl4tideaddls 2pdC the- IBMPRDIES+D.0dBoteT-Py. dhsedeitienoaighigh
CEMIARACRG L 2ltihé %@%@%k&%&&i%é&&d%ér&l%-ﬁ‘é{%>r§&ﬁé%c@‘tﬁé\ﬂEl'e%;ﬁ&k-e Gellular

Uptake Assays. 12 April 2005 170 Measurements of nucleoside uptake are performed by conventional

methods, asldéBerosaciaBingrisrappelareduing bab)starh (s it and pralepged pappsaieet’at £2000).
Clinical Canag Bagitifnl ot Aok dRi ALROYR £lah itk GanesliRest of4 18y tid UbtaRtiglty. for

adherent cellg, uptake assays are conducted at room temperature under zero- trans conditions in either

sodium-conthifikglipEAcibinBuMEiTdgaUm thas/rtakes i kheseqgpos nptadiaird 12 630, bwhm caci12,

5 mM glucosgsand A3IXEMMNIPaRF 3.+ 15 mOsm) or sodium-free transport buffer with NaCl
replaced by N-methyl-D- glucamine. Cells are washed twice with the appropriate transport buffer and then

either processed immediately, or in some experiments, incubated with transport inhibitors, NBMPR (100

mM), dipyridasigia k2@ W oupihrzeR (kAT itung dhe wesqnd wash
[*H]Troxacitabine and [*HJuridine uptake by recombinant hCNT1 and hCNT?2 in transient-

transfection assays in HeLa cells:

Expression plasmids encoding recombinant hCNT1 and hCNT2 are prepared using
conventional methods. Genes encoding the hCNT1 and hCNT2 transporter proteins are
subcloned from the plasmids pMHK?2 (Ritzel et al. (1997). Am. J. Physiology 272: C707-
C714) and pMHI15 (Ritzel et al. (1998). Mol Membr Biol. 15: 203-11) into the mammalian
expression vector, pcDNA3, to produce pcDNA3-hCNT1 (Graham et al. (2000).
Nucleosides Nucleotides Nucleic Acids 19: 415-434) and pcDNA3-hCNT2. The expression
vectors are separately introduced into actively proliferating HeLa cells, following

conventional methods. See, e.g., Fang et al (1996). Biochemical Journal 317: 457-65.

Recombinant hCNT1 and hCNT2 were separately introduced into HeLa cells by transient
transfection of pcDNA3 plasmids containing the coding sequences of the relevant
nucleoside transporter protein. After transfection, functionality of each transporter was
demonstrated by comparing the uptake of 10 uM [*H]uridine in the presence of the
equilibrative transporter (hENT1, hENT2) inhibitor, 100 uM dilazep, to cells transfected
with the empty vector pcDNA3 control plasmid (Fig. 4). Uptake of 10 uM
[*H]troxacitabine was not mediated either by hCNTTI or by hCNT2.

Troxacitabine uptake by cib-activity (hCNT3) in differentiated HL-60 cells:

The ability of a high concentration (100-fold) of non-radioactive troxacitabine to inhibit the
uptake of [*H]uridine by hCNT3 was examined in a differentiated HL-60 model system



at room temperature for 15 mm before the uptake assay. Precisely timed intervals are initiated by adding
transport buffer containing [3H]troxacitabine or [3H]uridine and terminated by immersion in ice-cold
transport buffer. After the plates are drained, the cells are lysed with 5% Triton xro0PIHE Hiked with
Ecolite scintillation fluid to measure the cell-associat&H radioactivity (Beckman LS 6500 scintillation

counter; Begkipaneoulendopnaga MigairsaHar GNidbintakexattapizeradimeepeints udRigemined by
treating cells for 10 mm at 4C with transport buffer containing 100 M dilazep, then adding the radioactive

nucleoside 8PS BRfoTErssicAdhtermrribHa Y WSt BRI A Md DPtdke assays for suspension cells
are conducted in microfuge tubes and permeant fluxes are terminated using the "inhibitor-oil" stop
method; dilazep is used at a final concentration of 200 M. Uptake at the zero time-point is determined by

adding cells 16 CEIAREREEBrPbIRALBRIATHRG kS dIbRIETBLCH B HRsa At stodim Sb Witk ciniigiate
centrifugatiome@igtb@@Neinp T sadhanaGelbasgaaisiegviadionttivityE RERS6Y 88diaAMRhER2 - NT
Inhibitor Studies/ Competition with an excess of the nucleoside of interest, itself, in non-radioactive form
CEM cells: CENNE s oM an BiNARN BRESSHECotRIMREE e trdhSpdPtadiRitliqeehsanad tHefunctionality
of this transprykerithibiNhid Lyvasdirstvdamansiigietnydthe uptake of the 12 April 2005 171 physiological
substrate, uridine (Fig. IA), using methods as described in Example 29. The transport of [3H]uridine was
inhibited in the presence either of the hENT1 inhibitor, NBMPR, or excess non-radioactive uridine.
[3H]troxacitabine was taken up to a lesser degree over the 6-min time course in CEM and in
CEMIARACSC cells (Fig. 1B). Lack of [3H]uridine uptake in the latter cell line demonstrated the absence
of functional hENTL1 transporters. The data suggest that troxacitabine uptake in CEM cells is not mediated
by es Table of IC50 Values (uM) for Controls

Exposition of 24hr to drug, wash, incubated for another 48hr (total of 72hr assay)

(3H-Thymidine Incorporation Assay)

IC50 in uM (3H-TdR incorporation at 72hr)

Compound| H-460 MCF-7 SF-268 CCRF-CEM |[CEM/dCK-
24h 24h 24h 24h 24h Factor*
Gemcitabin| 0.0084 0.0090 0,0030 0.0035 51 14 571
e 0.0140 0.0048 0,0110 0.0064 51 7969
0.0420 ND 0,0094 0.0034 30 8 824
0.0083 0.0019 0,0077 0.0086 41 4767
0,0066 0.0083 0,0073 0.0092 30 3260
0.0100 0.0024 0,0110 0.0048 77 16 041
0.0110 0.0049 0,0100 0.0094 85 9043
0,0160 0,0093 0,0130 0,0100 86 8600
0,0094 0,0100 0,0140 0,0086 80 9 302
0,0097 0,0086 0,0100 0,0092 >100 10 870
0,0110 0,0056 0,0091 0,0100 91 9100
0,0110 0,0060 0,0094 0,0092 93 10 109
0,0110 0,0087 0,0090 0,0084 92 10 952
0,0130 0,0120 0,0081 0,0120 >100 >8 333
0,0041 0,0087 0,0045 0,0028 41 14 643
0,0079 0,0059 0,0075 0,0079 87 11 013
0,0055 0,0031 0,0045 0,0200 61 3050
0,0110 0,0100 0,0083 ND 88 ND
0,0100 0,0094 0,0100 0,0061 66 10 820
0,0091 0,0029 0,0037 0,0051 34 6 667
0,0074 0,0051 0,0089 0,0090 40 4 444
0,0091 0,0068 0,0078 0,0096 48 5000
0,0100 0,0089 0,0086 0,0100 72 7200
0,0110 0,0034 0,0100 0,0099 36 3636
0,0083 0,0041 0,0029 0,0073 >100 >13700




activity and is consistent with it being taken up by passive diffusion. DU145 cells: The presence of

functional es-mediated transport (hRENT1) in DU145 cells was first demonstrated | n ace J% r uptake
assay with 10 pM [3H]uridine, as a control substrati in the presence and absenc T1 inhibitor,
NBMPR. In the presence of NBMPR, total [3H]uridine’'uptake over a 6-min time course was inhibited by
7-75% (Fig. [ 2R TR ONH 11100 [ 0605 8200 | 0 6URUL61002] 0GUSLEK0N3]P B-ap e Vi SOt gy iFcigd
by the presgnce of B|V||5R0(-Flg 2E§) (: feguits arg consistent vglth the uptake of tfoxacitabine
observed infCE] ISH THYTae T, Bv[den ToxXac S| very poorsut o f
hENT1, an Rr Y ﬁ‘jé n:g]rg} gell g[g%%s siye di gipn. He %ﬂﬁ [3H]Tro qutab ne H]dridine
cellular upt ke A '2({‘ 5 ) in H%Lﬁ cells. | pregenc ng He h_NTlighlblt r, R, the
functionality] of hENT2 ES) denlpﬁﬁy ted in %%‘% lar upt y|with M [ H]uéi ne (Flg-3A). A
high total uptake of urifling,wss cbsgra{fﬁﬁ;ver a I@ ggime COURS 24C min @f about 1 mol106
cells. In an ¢xpanded sk 209% rlhe(§ time p lowllev I &;is’H] roxaxz‘gabln W%r%kaker up with
a total uptalfe of about [LQ, Ry 106 G %% 2C-folq)[gmpr thin Lw m(Fl BBHn th presgyge of
nucleoside fransport in 1iqy£ NBM&B .;ﬁllazep, :ﬂ;\ﬂ)gipyr da 68" excesspyon-radiogchye
troxacitabing, no subst nH, (sj%gibitio&@}dfpxamtabﬁﬁ uptake V\(p& senved. gien togethay the results
demonstrat¢ that comp rg ggdjriding,lq;%ac tabIQeﬂﬁ) avery gp@g-ﬁpbs rate Sy NENT2. S4gipermore, the
fact that an pxcess of b@g@l 1ro>ﬁif ing fallgcb inhipit tiaq)gg(t)ake of theJgbeled trpxagitablne
indicates thIt troxacit n&e K90t MediaifRd by a Q}J side tra(pﬁgi)ﬁter i.e.. gy it enters i3 celks by
passive diff@ision. 12 A I‘Ib, 172 df)lldMS cells: T(ﬂiﬁ experi 4§ designegl e shpw er
[3H]L-troxagitabine (10 M&iﬂdgken qplg“(pUMS f@]ﬁ)and if trwz,dm of Uptake g affected Qyghe pddition
of high 0,0350 | 0,0960 0,120 0,0089 >100 | >11236

0,0160 0,1100 1,600 0,0590 >100 1695

0,0540 0,0340 0,930 0,0084 >100 >11 905

0,1100 0,1000 2,600 ND >100 ND

0,0750 0,0810 1,100 0,0100 41 4100

0,0160 0,0095 0,770 0,0056 41 7321

0,0200 0,0210 0,660 0,0094 40 4255

0,0160 0,0270 0,920 0,0092 78 8 478

0,0780 0,0520 0,720 0,0100 59 5900

0,0370 0,0120 0,490 0,0071 40 5634

0,0250 0,0310 0,110 0,0053 75 14150

Average |0,052+0,0(0,061+0,05| 0,94+0,89 | 0,016+0,017 62+35 5872+2783
45 2




concentrations (1 mM) of non-radioactive troxacitabine. The results show that the uptake of

[3H]L-troxacitabine is very slow during both short (0-30s) and prolonged exposures (0-
of non-radioactive troxacitabine has no significant e
indication that uptake in these cells is not mediated b

t on the uptake of [3H]L- trbxad
a NT, but instead is taken up by passive diffusion.

® an

ih

The addition

EXAMPLE (5 HOTaRETOVT N0 T oTVeb (AT IC 008 (330 | AR STy [ e PR by
recombinanf hCNT1 ar{d 'I';WJZ n trgpgignt- [transgestion gssaypgisHeLa cellgg Expressip gfasnpids
encoding recombinant hChlT3pand hgN3g are pregayed usng gyentianal megihods. Gengp endoding
the hCNT1 and hCNT2trgngpgrier praggins are syogtoned| frong g plasmids gl HKR (Rjtggbet aj. (1997).
Am. J. Phydology 272:|C{df447[L4) @pgeeMIH15 (Ritzel etjal. (33PR). Mol Meqyy Biol. 15:32@3-11) into
the mammajian expreqsiqnM@ctar, PGRRJA3, [to preduce PDNABRENTL (Grglagm et al. (2390).
Nucleosideg Nucleotidgs Nydgic ACigs; 8§: 415-43¢pand PEDN{FRCNT2. Thgygxpressiogsyectdrs are
separately iptroduced into@gsyely prglgpating Hepagells, ffolloyigg conventipggl methodgy ee.fe.g.,
Fang et al (}996). Biocherigf Jqurngligh7: 457-6p.4RecombingrgeCNTL arq fi=NT2 wergsgepayately
introduced ipto HeLa cvllsobyﬁ;anaer@tﬂ@ns ctlorNQj‘ PCDNA3 @ngnlds conigyyng the aoghng
sequences pf the relevantormglec S|dg fgsporter grgjein. \fterdrﬁmsfec on,Jypgtionality Gfgpach
transporter yas demo str@m by com@mlng the U(pmke of|10 \j, [@d]url inedn gge presepea pf the
equilibrativeg transporte (hﬂ\gﬁl hEI\gTo?l)slnhl itor Olpg) pM dllazqapm;o cells trappfected wigfpohe gmpty
vector pcDNA3 control pla(;;lpm (Hig. 6}3Mpta e of@QIM [3 -|]trog<@ggab|n waggipt medigteggithgr by
hCNT1 or by hCNT2. Tromplt@blne upbyiee by cib- @Q@/lty (1CN§:1)3(;1 differentjgigd HL-6Qggdls: The
ability of a High concen ram@lOD fo{ﬂjgf no -raq;op):tlve troxqpﬁf@lne lo inhjgiy the uptalgdpf
[3H]uridine by hCNT3 waso,qmmi 1ed(j,rgf0d|ﬁe=rent@@ HL{60 mqﬂg systems100 >1 587
0,140 0,097 0,51 0,021 >100 >4 762
0,078 0,220 0,66 ND >100 ND
0,150 0,140 0,59 0,072 >100 >1 389
0,160 0,150 0,47 0,086 >100 >1163
0,110 0,220 0,66 0,059 >100 >1 695
0,130 0,170 0,38 0,100 >100 >1 000
0,110 0,220 0,53 0,074 >100 >1 351
0,130 0,043 0,36 0,087 >100 >1 150
0,100 0,031 0,11 0,0053 >100 >1 136
0,180
0,12+0,03| 0,18+0,10 | 0,44+0,18 | 0,078+0,028 >100 1792+1584
27 0,0053 0,0073 | 0,023 (72h) nd nd nd
(72h) (72h)
275 0,0012 0,0044 | 0,013 (72h) 0.0056 51.6 9,214
(72h) (72h)
276 0.025 0.0017 | 0,018 (72h) 0.028 26.8 957
(72h) (72h)




12 April 2005 173 [Ritzel et at. (2000), supra]. Under these conditions, troxacitabine had no effect on

uridine uptake and suggested that troxacitabine was not substrate of hCNT3. Th
troxacitabine uptake in several cell lines has shown tﬁgt uptake is not mediated
characterized equilibrative (hENT1, hENT2) or sodilie-

X

dependent (hCNT1, hCNT2, hCNT3) nucleoside

transporterd. Thejew uptalye gbservegjps traxaciigbine 1s consysggot with a diffjgsior] modej4J able of
IC50 Valueg (M) for Contrqjo&xppsitippef 24hr to gljwg, wdsh, ipggpated foranpgher| 48k @@l of 72hr
assay) (3H{Thymidine|incorporation Assay) CompoundH-460 MCF-7 Sk-268 CCRH-CEM CEMIQCK-
Factor* 24hp4h24h24hp4h Gemcjtabin0.00840.00900,003(0.00355114 571
€0.01400.09480,01100.0064517 P69 0.0420IND0,00940.0034308 824 0.00830.00190,00770.0086414
767 0,0066(.00830,00730.0092303 260 0.01000.00240,01100.0048771p 041
0.01100.00490,67800. 008463 OARIRHER) DOIAG ¢1ANO[0100aBB 600 71,2 2543
(72h) 0,038 0,093 0,028 91 3250
0,079
279 0,073 {0,021 (72h)| 0,044 (72h) 0,026 48,2 1854
(72h) 0,24 0,39 0,083 >100 >1205
0,58
280 1.9 3.1 18 1.9 >100 >53
38 0.34 1 0.90 0.11 >100 9209
39 0.16 0.38 0.32 0.047 >100 2128
0.12 0.12 0.39 0.062 >100 1667
40 0.32 0.070 0.90 0.089 >100 1,123
41 40 91 >100 21 >100 5




0,00940,01000,01400,0086809 302 0,00970,00860,01000,0092>10010 870

0,01100,00560,00910,0100919100 0,01100,00600,00940,00929310109 0,01100 %O
952 0,01300,01200,00810,0120>100>8 333 0,00410

0870,00450,00284114 64

April

87Q (?2

0900,00849210
003°:0%%

0,00790,00590,00750,00798711013 0,00550,00316, 0450,0200613 050 0,01100,01000,0083ND88ND

0,01000,00
444 0,0091
0,01100,00
oration at 7

rrongmowoqgmo 2090079910, 00396803 7P,0054g%6 66[ U,08720,0055%533890,p090404
,00680,0078Q, 3396485 @Q$9,01000,§@380,00860,Q33727|20Q. 190 43 378
$40,01000,0099363 636 0,00830,00410,00290{0073>100>13700 IC50 i M (3H-TdR incorp
Zhr 174 12 ppril 2005 |Average0,0[110,0 0,0068(,0 0,00860,0p2 0,00840,003 662486183614

43 0.010 | 0.0041 0.029 <0,0001 >100 | 1,000,000

44 0.37 0.97 0.89 0.077 >100 1,300

45 3.2 2.7 9 1.6 >100 63

46 0.086 0.16 0.56 0.060 >100 1,667

47 1.8 24 38 29 >100 34

48 0,34 1,2 0,56 0,17 >100 588

0,59 4,7 23 3,5 >100 >29
49 45 8.8 7.1 0.57 >100 175




0702875 Cytosine0.01400.00880.1400.0024218 750 Arabinosid0.01900.02200.4500.0034247 059

€0.0500ND0.4700.0030237 667 0.01000.00980.0770.0028186 428 0.01300.0100133208.0037195135
0.01300.01400.0330.0032298 906 0.01600.01600.3% 0.0049275 510 0,03600,01700P3835 068324 706
0,00780,0200ND0,0280>1006 250 0,09900,10002,1080,0370>1002 700
0,15000,15¢0T,950,035051p02 57 §gs2000, 17043890004 105 7702 239 =100 588
0,09900,10¢03,6000,0250>1004 P00 0,14000,15001,2000{0470>100>2 [128
0,03500,09¢00,1200,0089>100>11 236 0,01600,11001,60p0,0590>1001695
0,05400,03400,9300,0084>100>11 905 0,11(00,10002,60pPND>100ND
0,07500,08101,1000,0100414100 0,01600,00950,7700,00$6417 321 0,02000,02100,6600,0094404 255
0,01600,02100,9200,0092788 47B 0,07800,05200,7200,0300595 900 0,03700,01200,4900,007 1§05 634
0,02500,03100,15100,0053¢8841%0 .57 0.86 0.024 47 1,958

52 0.0068 0.088 0.032 0.0012 0.48 400

53 8.9 10 10 2 37 19

54 0.17 0.50 0.70 0.12 65 542

55 0.029 0.0078 0.047 0.012 64 5,333

56 7 2 25 1.6 >100 63

57 0.0061 0.019 0.047 0.0048 32 6,667




Average0,0520,00,0610,050,940,890,0160,017623558722783 452 175 12 April 2005
BCH-45560,0400,066 (72h)0,096 (72h)0,076 (24h)>100 (24h)>1315 (72h)0.0050

0.1100.1800.240.065>1001538 0.0860.1900.680.1232100833 0.1500.2000.330.099>1001010
0.1100,160¢,4105g80>
0,1400,3400,740,096>
0,1100,280(,490,130>
0,1400,097¢,510,021>

0,1600,150

.270.0¢ 55%1244
0.1300.1400.330.040>1002 500 0.140ND0.430.091>1001099 0.0490.1400.170.017223éf 3%

87

OQLZEP O T7gW#g0NPU. 0g8531003]57 1 (5§00, 600,490, T0P>TG03{P0
(001041 0,1800,0150,150,100>100[.000 0,1400,3100,710,083>1001200
00>769 0,1600,1500,190,013>100p7 692 0,1000,2100,630,063>100>1 5
|00>4 762/0,0780,2200,66ND>100)D 0,1500,1400,590,0723100>1 389
,470,086>100>1 163 0,1100,2200,660,059>140>1 695
59 1.4 0.19 0.69 0.54 >100 185
60 2,0 0,86 0,86 0,29 2,9 10
3,1 0,95 4,7 0,31 1,8 6
61 0.13 0.0770 0.054 0.040 >100 >2 500
0.20 0.0088 0.013 0.013 >100 >7 692
0.076 0.015 0.064 0.0074 >100 >13 513
62 0.89 1.7 43 0.35 >100 288
63 0.11 0.37 0.076 0.036 >100 2,778
64 0.0017 | 0.0044 0.0071 0.0018 3.6 2,000
65 0.011 0.012 0.033 0.0039 26 6,667




0,1300,1700,380,100>100>1 000 0,1100,2200,530,074>100>1 351 0,1300,0430,360,087>100>1 150
0,1000,0310,110,0053>100>1 136 0,180 0,120,030,180,100,440,180,0780,028> %0179 %05984
270,00530,00730,023 (72h)ndndnd (72h)(72h) 2750.00120,00440,013 (72h)0.00568WES 22 (72h)(72h)
2760.0250.00170,018 (72h)0.02826.8957 (72h)(72R$976 12 April 2005 2770.200.0130.210.049>1002

040 0.290.0[60. 380. T3 H0h o P07 68610022 0p 587 2N)0.Ua96620)0]02873.22543 =28 000
(72h)0,038,0930,028915 $983.079.8666727 30,028 ¢ 72N 040N . 0R648@1854 11 627
(72h)0,240,890,083>1(30>1205 0/58 2801.93|1181.9>100>53 380.3410.00.11>100P09
390.160.380.320.047>1002128 01.120.120.390.062>10016pb7
67 0.082 ND 0.40 0.18 >100 556
68 0.019 0.076 0.21 0.030 >100 3,333
69 0.045 0.028 0.050 0.0069 43 6,231
70 0.036 0.047 0.27 0.0088 30 3,409
71 0.31 0.13 0.81 0.18 >100 556
72 0.018 0.015 0.130 0.0160 23 1450
0.027 0.017 0.075 0.0062 23 3710
73 0.27 0.26 0.030 0.10 99 990




400.320.0700.900.089>1001,123 414091>10021>1005 177 12 April 2005 420.010 0.014 0.022 0.0022
82 37 272 0.0070.0050.0260.0023>10043 378 430.0100.00410.029<0,0001>100dl 000,_?(%8
440.370.970.890.077>1001,300 453.22.791.6>100 g 460.0860.160.560.060>10 E,éé’? 05
471.82.4382.9>10034 480,34 1,2 0,56 0,17 >100 5 10,594,7233,5>100>29 494.58.87.10.57>100175

178 12 Aprif 20054 5.2 1.4 4.4 0.33 1.3 4
75 >100 64.00 >100 >100 >100 1
76 >100 >100 >100 >100 >100 1
77 0.059 0.030 0.38 0.054 74 1,370
78 0.042 0.045 0.095 0.037 13 351
79 0.12 0.17 0.16 0.014 63 4,500
80 1.8 0.67 3.5 0.46 >100 217
81 3.1 2.2 7.9 1.2 >100 83




501.20.821.30.17>100588 510.830.570.860.024471,958 520.00680.0880.0320.00120.48400
538.9101023719 540.170.500.700.1265542 550.0290.00780.0470.012645,333 522722531.6>O’L0063
570.00610.0190.0470.0048326,667 179 12 April 2005 580.0120.0160.130.01438 ,ﬂﬂrl 2005
591.40.190.690.54>100185 602,0 0,86 0,86 0,29 2,]9(3?[0 3,10,954,70,311,86 0.13 0.0770 0.054 0.040

>100 > 2 50 618,20 0.17 0.12 0.30 0.053 >100 1,887
83 0.054 0.083 0.26 0.022 >100 4,545
84 0.014 0.0094 0.36 0.012 60 5,000
85 0.69 6.8 16 2.6 >100 38
86 0.0020 | 0.0019 0.013 0.0011 4 3,636
87 0,41 0,6 0,65 0,10 >100 >1 000
1,2 1,9 52 0,42 >100 >238
0,48 1,2 1,9 0,39 >100 >256
88 0.14 0.19 0.61 0.088 82 931
89 3.8 0.22 11 2.5 >100 40




0.0088 0.013 0.013 >100 > 7 692 0.0760.0150.0640.0074>100>13 513 620.891.74.30.35>100288
630.110.370.0760.036>1002,778 640.00170.00440.00710.00183.62,000
650.0110.0120.0330.0039266,667 180 12 April 2005

0.000250.0000740.00110.000009>0.111627 670.083

Sl6<o,0001o <0,0001 <0,000% 281 00tMB 3 >28 000
D0.400.18>100556

680.0190.0l€075@7030>1(§§3,333 69@,P4500280,.9p0.006943G<'31 700.03pfy04 70.27G.30883P3,409
710.310.13¢.810.18>190556 7201018 0.015
91 0.63 1.8 5.5 2.8 >100 36
92 2.1 1.6 4.2 1.3 >100 77
93 0.04 >100 >100 19 >100 >5
74 13.6 >100 4.2 >100 >24
94 0.025 24 38 17 51 3
14 13 92 6 85 16
95 <0.0001 0.15 0.61 0.240 30 123
nd 0.10 0.25 0.057 86 1503
96 0.0061 0.19 1.4 1.8 >100 >56
1.5 0.21 9.6 1.9 >100 >52
97 N.D 5,0 56 9.2 >100 >11
22 4,0 25 5.9 >100 >19




0.130 0.0160 23 1450 0.0270.0170.0750.0062233 710 730.270.260.0300.1099990 181 12 April 2005
745.21.44.40.331.34 75>10064.00>100>100>1001 76>100>100>100>100>1001 .
770.0590.0300.380.054741,370 780.0420.0450.09?53}03713351 790.120.170.160-D1¥63£%%0
801.80.673.50.46>100217 813.12.27.91.2>10083 18 12 April 2005 820.170.120.300.053>1001,887

830.0540.0%30. 250.02F> 1Y 545 845731240/00940 g0-012605 3510 850.696 /3562.6> 10038
860.00200.00190.013010013¢+3,686 Opls0,6 0,65 3.2 22 >100 >4
11 0.22 23 61 >100 >3
99 N.D. 6.3 33.0 5 >100 >20
100 nd 2.70 4.80 2.70 19 7
0.030 1.40 0.09 0.52 55 105
0,044 0,96 5,80 2,50 45 18
nd 0,25 1,00 0,64 15 23
101 0.33 0.41 2.1 0.36 16 44
102 0.19 1.7 1.0 0.41 11 27
103 0.052 0.018 0.063 0.011 50 4,545
104 0.27 0.47 0.47 0.21 >100 >476
105 0.080 0.068 0.071 0.033 79 2393




0,10 >100>1 000 871,2 1,9 5,2 0,42 >100 >238 0,481,21,90,39>100>256 880.140.190.610.08882931

893.80.22112.5>10040 183 12 April 2005 909561>10065>1001.5 910.631.85.52.8>100§200
922.11.64.21.3>10077 930.04 >100 >100 19 >100 T?57413.6>1004.2>100>24 94 B! >

106 0.014 0.037 0.095 0.010 46 4,600
107 0.0280 0.012 0.220 0.0120 37 3100
0.0094 0.019 0.078 0.0056 30 5428
0.0340 0.030 0.034 0.0088 83 9432
0,0200 0,013 0,068 0,0200 82 4100
0,0037 0,023 0,071 0,0140 59 4214
0,0084 0,035 0,260 0,0210 20 952
108 1.8 27 3.8 3.4 >100 >29
109 2.6 31 4.8 1.0 >100 >100
110 0.0010 0.010 0.0049 0.0013 4.3 3307
111 0.00013 | 0.00026 0.0021 0.00020 2.6 13000
112 0.011 0.016 0.0067 0.0058 0.057 10
113 0.24 0.48 1.1 0.060 >100 >1 667




38 17 51 3 14139268516 95<0.0001 0.15 0.61 0.240 30 123 nd0.100.250.057861503 960.0061 0.19 1.4
1.8 >100 >56 1.50.219.61.9>100>52 97N.D 5,0 56 9.2 >100 >11 224,0255.9>100>19

12 April 2005
186

114 0.066 0.017 0.041 0.016 8 500
115 0.38 0.15 0.62 0.20 >100 >500
116 1.4 0.11 2.5 0.38 >100 >263
117 0.46 0.46 0.68 0.18 89 494
118 0.022 0.077 0.16 0.028 >100 >3 571
119 17 27 94 56 96 ~2
120 >100 64 >100 >100 >100 1
121 28 37 >100 17 >100 >6




184 12 April 2005 nd 0.13 >100 35 >100 >3 9836 0.15 2.2 22 >100 >4 110.222.361>100>3
99N.D.6.333.05>100>20 nd 2.70 4.80 2.70 19 7 1000.030 1.40 0.09 0.52

12 April 2005
187
122 1.9 0.21 0.57 0.71 61 86
123 1.0 1.4 2.0 0.87 15 17
124 13 14 49 14 27 ~2
125 0.24 0.016 0.60 0.072 7 97
126 0.0041 | 0.0020 0.0085 0.0016 13 8,125
127 35.0 16 23 15 >100 >7
4,9 15 >100 22 >100 >4,5
128 0.14 0.090 0.17 0.22 >100 >454
129 0.15 0.020 0.20 0.072 15 208




55 105 0,044 0,96 5,80 2,50 45 18 nd0,251,000,641523 1010.330.412.10.361644
1020.191.71.00.411127 1030.0520.0180.0630.011504,545 1040.270.470.470.212%0‘%%;;{7%%
1050.0800.0680.0710.033792 393 185 12 April 200158%060'0140'0370'0950'0104 ) 3980 0.012
0.220 0.0120 37 3100 0.0094 0.019 0.078

130 0.058 0.050 0.11 0.057 75 1,316
131 0.11 0.10 0.012 0.021 83 3,952
132 0.0021 0.0011 <0.0001 <0.00010 8 >80 000
0.0190 0.0200 0.0180 0.00091 >1 >1 100
0,0130 0,0130 0,0130 0,00370 11 2973
0,0016 0,0010 0,0045 <0.00010 10 >100 000
133 0.021 0.10 0.016 0.027 31 1,148
134 12 11 3 7 20 3
135 0,15 0,23 0,25 0,097 59 608
9,00 11,0 ND 4,1 19 5
136 9 12 3 4 >100 >25
137 6.00 17.0 18,4 5.0 84 17
0,35 5,1 16.0 6,5 53 8




0.0056 30 5 428 1070.0340 0.030 0.034 0.0088 83 9 432 0,0200 0,013 0,068 0,0200 82 4100 0,0037
0,023 0,071 0,0140 59 4 214 0,00840,0350,2600,021020952 1081.8273.83.4>1092>29

1092.6314.81.0>100>100 1100.00100.0100.00490.00134.33 307 April 2005
1110.000130.000260.00210.000202.613000
138 0.92 1.5 2.1 0.53 58 109
139 0.81 1.4 1.3 0.40 >100 >250
0.51 1.7 1.7 0.42 >100 >250
140 10 20 3 11 >100 >9
141 0.034 0.066 0.040 0.019 69 3,632
142 0.038 0.029 0.13 0.0072 46 6,389
143 0.012 | 0.0037 0.14 0.0039 32.0 8,205
144 3 5.2 1.9 0.71 78 110
145 0.24 0.77 0.12 0.084 69 821




1120.0110.0160.00670.00580.05710 1130.240.481.10.060>100>1667 186 12 April 2005
1140.0660.0170.0410.0168500 1150.380.150.620.20>100>500 1161.40.112.50.3 >1001>§0%?§

1170.460.460.680.1889494 1180.0220.0770.160.0
120>10064>100>100>1001 1212837>10017>100

2%%>100>3 571 119172794569622 P!
>6987 12 April 2005 1221.90.210.570.716186

1231.01.42 00 BB 17 L2434 24P 1427 &2 1250. 2498 60.00.03397 50 385

1260.00410.00200.00850.0016138,125 12735.0 16 23 15 $100 >7 4,91%>10022>100>4,5
147 0.060 0.11 0.017 0.025 >100 >4 000
148 36 6.30 9.90 6.3 24 4
149 | <0.0001 | 0.00150 | <0.0001 <0.00010 2 >19 000

0.0028 | 0.00039 0.0070 0.00012 >1,8 >15 000

150 0.96 1.6 1.3 0.13 90 692
151 9.7 8.3 4.4 0.59 >100 >169
152 35 3.0 31.00 0.79 >100 >127
153 46 39 59 0.21 >100 >476




1280.140.0900.170.22>100>454 1290.150.0200.200.07215208 188 12 April 2005
1300.0580.0500.110.057751,316 1310.110.100.0120.021833,952 0.0021 0.0011 <0, Oo‘i]%f 00010 8
>80 000 1320.0190 0.0200 0.0180 0.00091 >1 >1 100 0,0130 0,0130 0,0130 0, Od%ﬁﬁp %

0,00160,00100,0045<0.0001010>100 000 1330. 0218"100.0160. 027311,148

154 0.76 1.6 4.4 0.14 >100 >T714
155 1,6 3,7 5,9 0,10 >100 >1 000
0,093 0,060 0,97 0,15 >100 > 667
0,43 0,76 1,7 0,54 >100 > 185
156 0.12 0.068 0.93 0.0070 81 11,571
157 0.024 0.55 2.2 0.012 >100 >8 333
158 0.63 0.040 3.7 0.094 58 617
159 0.87 0.72 1.6 0.38 >100 >263
160 0.92 0.36 1.2 0.36 >100 >278
162 8.4 9.4 1.1 2.2 >100 >44
6.4 3.9 7.0 2.8 >100 >36
9,2 5,7 12 3,3 >100 >30
2,9 3,6 17 4,1 >100 >24




134121137203 1350,15 0,23 0,25 0,097 59 608 9,0011,0ND4,1195 13691234>100>25 1376.00 17.0 18,4
5.0 84 17 0,355,116.06,5538 189 12 April 2005 1380.921.52.10.5358109 1390.81121.

,132%.40 >100 >250
0.511.71.70.42>100>250

41
April 2005

192
163 0.0092 0.033 0.025 0.0033 27 8,182
164 0.13 0.14 0.28 0.060 >100 1667
165 3.4 10 16 1.8 >100 >56
166 0.0073 0.0012 0.0046 0.0001 10 >90 000
0.0044 0.0014 0.0092 0.0077 >1 >130
0,0180 0,0090 0,0580 0,0047 10 2128
0,0170 0,0110 0,0640 0,0024 >100 >41 667
167 0,160 0,20 0,64 0,073 10 137
0,062 0,12 0,12 0,031 >100 3225
0,230 0,30 0,54 0,110 12 109
168 96 16 98 31 >100 >3
25 2,4 31 22 >100 >4
45 44 59 20 >100 >5
169 8.2 5.1 7.1 2.0 >100 >50
170 0.63 0.49 1.0 0.21 >100 >476




1401020311>100>9 1410.0340.0660.0400.019693,632 1420.0380.0290.130.0072466,389
1430.0120.00370.140.003932.08,205 14435.21.90.7178110 1450.240.770.120.0%%698%%9[90 12 April
2005 1460.781.20.0280.1350385 1470.0600.110.0](1)7(?.025>100>4 000 148366.3 42
149<0.0001 0.00150 <0.0001 <0.00010 2 >19 000 O 0280.000390.00700.00012>1,8>15 000

1500.961.6*.30.@9069 2 13%9.78.34.4(1.59>100>1%% 1523.53.03§.000.79>14@p12 >2.6
153463959(.21>100>476 191 12| April 2005 1540.761.64.40.14>100>714 1,6
172 0,014 0,019 0,0037 0,0074 2 270
0,015 0,036 0,0210 0,0085 5 588
173 6.1 17 2.0 2.6 >100 >38
174 11 21 38 9.0 >100 >11
175 6.3 3.1 32 3.5 >100 >29
176 0,040 0,094 0,057 0,014 38 2714
0,043 0,032 0,032 0,011 68 6 182
177 0.19 0.22 0.92 0.095 >100 >1 052
178 88 5.8 41 25 >100 >4




3,7 5,9 0,10 >100 >1 000 1550,093 0,060 0,97 0,15 >100 > 667 0,430,761,70,54>100> 185
1560.120.0680.930.00708111,571 1570.0240.552.20.012>100>8 333 1580.630.0403. 7 09458617
1590.870.721.60.38>100>263 1600.920.361.20. 36>%20>278 84941122 >106 Rriﬁ?é)é)% 3970

179 1.7 2.8 0.56 2.4 >100 >42
180 >100 65 49 >100 >100 >1
181 0.14 0.49 0.17 0.037 >100 >2700
182 0.13 0.22 0.21 0.047 >100 >2100
183 0.037 0.038 0.12 0.018 45 2,500
184 0.94 0.92 1.1 0.81 40 49
185 0.059 0.064 0.054 0.066 17 258
186 <0.0001 0,0300 0,0270 0,0087 >100 >11 494
<0.0001 0,0210 0,0017 0,0220 >100 >4 545
0,0039 0,0062 0,0770 0,0049 >100 >20 408




2.8 >100 >36 9,2 5,7 12 3,3 >100 >30 2,93,6174,1>100>24 192 12 April 2005
1630.00920.0330.0250.0033278,182 1640.130.140.280.060>1001667 1653.410]1(31.8>%%%>56
1660.00730.00120.00460.000110>90 000 0.00440.00140.00920.0077>1>130 April 2005
0,01800,00900,05800,0047102128 O,01700,OllOO,b%S4OO,0024>1OO>41 667

1670,1600,%00,549,07FTg581 P-0620,¢¢3 120053603 425 §,8¢79- 300,544, T0IF10% 412
16896169831>100>3 25348122+ 108565454459 9050800>5 169508261 7-12.09189>50 413
188 0,097 3,0 0,46 0,79 >100 >127
0,068 3,8 2,40 1,50 >100 > 67
0,120 4,9 2,40 1,10 >100 >91
189 [ 0,00120 | 10,0033 0,0092 0,0021 2,8 1333
0,00068 | 0,0037 0,0016 0,0010 1,3 1300
190 0,0061 | 0,027 0,0400 0,0084 22 2619
0,0039 | 0,016 0,0056 0,0036 9,8 2722
191 | <1E-04 | <1E-04 | <IE-04 <1E-04 0,54 >5 400
<1E-11 | <IE-11 <1E-11 <1E-11 >1E-04 | >1E07
ND ND ND 1,6E-11 11 7,0E11
192 0.29 0.0016 0.40 0.0084 48 5,714
193 0.64 0.16 2.0 0.059 >100 >1 695
194 0.011 | 0.0040 0.041 0.0024 10 4167




1700.630.491.00.21>100>476 193 12 April 2005 17145418238>100>2.6 1720,014 0,019 0,0037 0,0074
2 270 0,0150,0360,02100,00855588 1736.1172.02.6>100>38 1741121389.0>100>11

1756.33.1323.5>100>29 1760,040 0,094 0,057 0, 01% 38 2 714 0,0430,0320,0320 D 1PE8EP85

1770.190.220.920.095>100>1 052 178885.84125>

B>4 194 12 April 2005 1791.72.80.562.4>100>42

195 1.1 1.9 0.064 >100 >1 563
196 <1E-04 <1E-04 <1E-04 <1E-04 2,5 >25 000
1.1E-08 <1E-11 2.5E-07 <1E-11 >1E-04 >1E07
ND ND ND 1,2E-06 26 2,2E07
197 <1E-04 <1E-04 <1E-04 <1E-04 0,94 >9 400
<1E-11 <1E-11 <1E-11 <1E-11 >1E-04 >1E07
ND ND ND ND 11 ND
198 <1E-04 <1E-04 <1E-04 <1E-04 2,1 >21 000
1.4E-08 1.2E-05 1.0E-07 1.1E-08 >1E-04 >10 000
ND ND ND ND 17 ND
199 0.033 0.21 0.0078 0.0094 >100 >10 638
200 0.30 1.1 0.12 0.31 72 232
201 17 18 7.3 14 >100 >7
202 <1E-04 <1E-04 <1E-04 <1E-04 0,1 >1 000
2,1E-05 ND 1,2E-05 ND 1.1 ND




180>1006549>100>100>1 1810.140.490.170.037>100>2700 1820.130.220.210.047>100>2100
1830.0370.0380.120.018452,500 1840.940.921.10.814049 1850.0590.0640.0540. 06617%5% <0.0001
0,0300 0,0270 0,0087 >100 >11 494 186<0.0001 0,0210 0,0017 0,0220 >100 > 4 %
0,00390,00620,07700,0049>100>20 408 195 12 Aplr?l 2005 1870,00140,00420,02000,00174,12 412

0,00110, oogr()‘gggm OIPR- G543 IHBRPI T3, 00 #5047 I TOU |26 0. 0683, 8250 L, FUSHA0506 7

0,1204,92,401,10>100% 91np ND ND 3,3E-04 8,6 26 060
204 0.015 | 0.0086 0.025 0.012 19 1600
205 0.28 0.90 0.10 0.26 >100 >385
206 0.012 0.056 0.043 0.0090 80 8,889
207 0.0061 | 0.0044 0.0023 0.0027 15 5,556
208 <1E-04 | <I1E-04 <1E-04 <1E-04 1,42 >14 000

0,0027 | 0,00063 0,0062 0,000052 11 211538

209 0.31 1.3 0.59 ND >100 ND
210 0.0026 | 0.0050 0.26 ND >100 ND




1890,001200,00330,00920,00212,81333 0,000680,00370,00160,00101,31300
1900,00610,0270,04000,0084222 619 0,00390,0160,00560,00369,82 722

191<1E-04<1E-04<1E-04<1E-040,54>5 400 <1E- lé %
NDNDND1,6E-11117,0E11 1920.290.00160.400.0 8

E-11<1E-11<1E-11>1E-043 745 2005
485,714 1930.640.162.00.059>100>1 695

P 1>21

1940.0110.G040R, PATO[00RAAFFIE7 aHodE APl g G991 ILRH50 064> 1971 563 Np
196<1E-0441E-04<1E-§46bia0R6 2 5060120 L. 150t 6E-112030000A5LE 11> F-04>1EQ% 704
NDNDND1,PE-06262, 350004 (0]L 00665 0< WoBdsE-P49,80085400  >0,1 >1 887
<1E-11<1E{11<1E-11d1E-11>1E104>1E07 NDNDNDND1{ND 198<1E-D4<1E-04<IE-04<1E-04
000 1.4E-041.2E-051.0E-071.1E{08>1E-04>10 000 NDNDNDND17ND
1990.0330.210.00780.0094>100310 638 2000.301.10.120[3172232 201{17187.314>{100>7
202<1E-0441E-0#x1E{04:0081940, 10200089 0.018 ND 3.5 ND
213 [ 00,0001 | 0.00027 0.012 ND 1.1 ND
214 9.4 9.4 89 ND >100 ND
215 3.9 33 96 ND >100 ND
216 | 0.00088 | 10,0001 0.018 ND 14 ND
217 [ 00,0001 | T0,0001 | 0.00013 ND 1.2 ND
218 0.0091 | 0.052 0.081 ND 60 ND




2,1E-05ND1,2E-05ND1,1ND 197 12 April 2005 203<1E-04 <1E-04 <1E-04 <1E-04 1,3 >13 000
NDNDND3,3E-048,626 060 2040.0150.00860.0250.012191600 2050.280.900.1 40 26>100>385
2060.0120.0560.0430.0090808,889 2070.00610.00440.00230.0027155,556 208 %EABE 2204 <1E-04
<1E-04 1,42 >14 000 0,00270,000630,00620, OOOOé??lleSBS 2090.311.30.59ND>100ND

2100.00260F0059® Z6NDSLEHND] 199,860 2gW009000T  Ap 21 ND
220 0.0034 | 0.029 0.042 0.0035 >100 >28 571
221 0.43 0.39 1.6 0.13 >100 >769
222 0.21 0.19 0.85 0.11 >100 >909
223 0.035 0.15 0.25 0.062 >100 >1 613
224 5.3 6.9 21 0.10 >100 >1 000
225 11 11 43 0.88 >100 >113
226 | 0,00063 | 0,0017 0,035 0,00076 28 36 842
0,02600 | 0,0330 0,016 0,02100 >0,1 >5




70,0001 #0,0001 ND 0,71 ND 2110,0000086 0,000015 0,00016 0,000027 >1 >3 704
0,00004000,0000300,000870,000053>0,1>1 887 2120.000110.000590.018ND3.5ND .
21370,00010.000270.012ND1.1ND 2149.49.489ND>]q00ND 2153.93396ND>100AD P11 2005
2160.00088"0,00010.018ND14ND 217°0,0001°0,06840.00013ND1.2ND 2180.00910.0520.081ND60OND

199 12 Apri[ 20057219V, 0§%Y 0, P00 @ PPUIPNDZ3ND 2200.09g4%-0290.0472.0036> 108528 571
2210.430.3$1.60.13>100>769 2220.210.190,850.11>100>p09 2230.0350.150.250.062>100>1 6].3
228 0.68 1.5 5.3 0.44 >100 >227
229 13 15 11 11 >100 >9
14 18 57 ND >100 ND
230 1.5 3.8 9.5 1.0 >100 >100
231 0.015 0.15 1.1 0.076 >100 >1315
232 | 0,00053 | 0,009 0,0190 0,0037 5.8 1568
0,00038 | 0,0017 0,0041 0,0019 4,5 2368
233 1,5 13 12 11 18 1,7
5.4 9,6 17 ND 18 ND
4,4 11 15 9,7 22 2
234 1.5 0.10 0.10 0.95 >100 >105




2245.36.9210.10>100>1 000 2251111430.88>100>113 2260,00063 0,0017 0,035 0,00076 28 36 842
0,026000,03300,0160,02100>0,1> 5 200 12 April 2005 2270.840.0123.00.04322%%2

88H20%%1 005100

2280.681.55.30.44>100>227 22913 15 11 11 >100 >‘g 141857ND>100ND 2301.

2310.0150.151.10.076>100>1 315 2320,00053 0,089

0,0190 0,0037

235 1.6 1.1 0.38 1.2 61 51
236 3.7 8.6 0.12 5.1 >100 >20
237 0.0026 110.0001 0.088 0.0016 18 11,250
238 0.00045 | [10.0001 0.025 0.0025 59 23,600
239 0.0065 0.00033 0.19 0.0030 20 6667
240 110.0001 | [10.0001 110.0001 110.0001 2.5 1125000
241 0.047 0.17 14 1.4 11100 174
242 0.25 0.0010 1.1 0.23 93 404




5,8 1568 0,000380,00170,00410,00194,52 368 1,513 12 11 18 1,7 2335,4 9,6 17 ND 18 ND

4,411159,7222 2341.50.100.100.95>100>105 201 12 April 2005 2351.61.10.381.]2

2363.78.60.125.1>100>20 2370.0026110.00010.0880.00161811,250
2380.00045110.00010.0250.00255923,600 2390.06850.000330.190.0030206667

6151
2 April 2005

240110.000 TG00 1T 1q. PP I Og50056 51125 §ag 2410.04 §h37 TATATIERIITE 3 667
244 1.9 0.019 26 11 1100 9
245 <IE-4 | <IE-4 <1E-4 <1E-4 0.68 >6 800
246 47 1.4 28 25 >100 >4
247 0.13 | 0.00078 0.13 0.10 15 150
249 8.6 0.78 8.4 3.9 >100 >25
250 0.17 0.16 0.17 0.063 31 492
254 0.17 0.18 0.29 0.098 31 316




2420.250.00101.10.2393404 202 12 April 2005 2430.00110.000500.320.027722,667
2441.90.019261111100119 245<1E-4<1E-4<1E-4<1E-40.68>6 800 246471.42825>100>4

2470.130.000780.130.1015150 2498.60.788.43.9>
2540.170.180.290.09831316 203 12 April 2005 25

>25 2500.170.160.170.063312@7! 2005
165.1145.3204 2579.751.64.2>100>24 *Resistance
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*Resistance Factor = Ratio of dCK- on Wild-type CCRF-CEM
ND: Not Determined

NIH lines:

MCF-7: Human Breast Carcinoma
H-460: Human Lung Carcinoma
SF-268: Human Central Nervous System Tumor
CCRF-CEM: T-cell Leukemia
Dck-: CCRF-CEM deoxycytidine kinase-deficient

Table 2 of IC50 Values (uM) for Pro-drugs of BCH-4556
Exposition of 24hr to drug, washed, and incubated for another 48hr (total of 72hr assay)

IC50 uM (MTT at 72hr)

IC50 uM (MMT or WST-1 at 72hr)

BCH

H-460
24h

MCF-7| SF-268 CCRF- |CEM/d Resistance
24h 24h CEM CK- Factor*
24h 24h




BCHH-460MCF-7SF-268CCRF-CEM/dResistance 24h24h24hCEMCK-Factor* 24h24h 204 12 April 2005
Gemcitabine0,0120,00600,015ND>100ND 0,0170,00920,0640,0740>100>1 351
0,0860,28000,180ND>100ND 0,4200,26000,2200, 0%406 ,7279 0,0460,07700, 056]020%(‘)11%0
0,0120,11000,0480,0100494 900 0,0860,00700, 278 0071344 789 0,0130,01500,0820,0067111642

0,0140,007 éﬂa‘l’)(l)ﬁ@bqp(ﬁél‘ )yéd&bUlZH(MglU( UUWB&lRSUgﬂ)Ql )U,lZUUWUU,UUbltﬁlZ 745
0,0550,027(0,0230,0038> 46 ]Olwggage@ gggo )oaqggolsc 25¢p§200,02573939p73871]|1261073
Cytosine0,1500,1104,1NDﬁ6§H\l ()\@ly@ )SI%@SS’O 05&@ 08207dP0P1 220 Np
0,2500,5107,2ND>100ND @, 4840, 93%39 D3 (0>H0052 §@8.4)1300,220390,0380684816
0,0630,830160,0130836 3a§0q618 J@ 9546+ >o,g§g§15 17@,%0250 19 760
0,012 | 0,1100 | 0,048 0,0100 49 4900
0,086 | 0,0070 | 0,270 0,0071 34 4789
0,013 | 0,0150 | 0,082 0,0067 11 1642
0,014 | 0,0078 | 0,017 0,0088 56 6 364
0,012 | 0,0120 | 0,840 0,0083 98 11 807
0,070 | 0,1200 | 0,130 0,0051 65 12 745
0,055 | 0,0270 | 0,023 0,0038 >10 >2 631
Average |0,072+0,[0,078+0(0,18+0,25[ 0,020+0,02 | 57+39 3987+3871
126 ,107 3
Cytosine 0,150 0,110 4,1 ND >100 ND
Arabinoside| 0,088 | 0,058 26 0,0820 | >100 >1 220
0,250 | 0,510 72 ND >100 ND
0,780 | 0,920 73 0,0370 | >100 >2 700
0,130 | 0,210 39 0,0380 69 1816
0,063 | 0,830 16 0,0130 83 6 385
0,180 | 0,054 42 0,0085 15 1765
0,081 | 0,056 15 0,0079 11 1392
0,066 | 0,050 1,9 0,0100 29 2900
0,073 | 0,061 ND 0,0100 69 6 900
0,350 | 0,860 7.8 0,0094 91 9 680
0,095 | 0,160 59 0,0078 >10 >1 282
Average [0,19+0,2]0,29+0, | 25+23 [0,02620,02 | 68+36 3135+2246
2 34 6
BCH-4556 | 0,35 | 0,12 16 ND >100 ND
0,78 | 0,63 17 0,44 >100 >227
3,50 | 3,20 9.8 ND >100 ND
510 | 7,70 45 0,72 >100 >139
1,70 1,30 15 0,79 >100 >126
051 | 3,30 32 0,14 >100 >714
1,30 | 0,53 28 0,21 >100 >476
0,76 | 0,51 19 0,21 10 48
ND ND ND ND ND ND
054 | 0,72 83 0,14 >100 >714
2,30 1,60 16 0,16 >100 >625
0,78 1,50 7.1 0,14 >10 >71
Average | 1,6+1,6 |2,0:2,4] 29+23 [ 0,38+0,28 | >100 3494283
BCH-6031 | 0.045 | 0.023 | 0.23 0.03 2.5 83




0,0810,056150,0079111392 0,0660,0501,90,0100292 900 0,0730,061ND0,0100696 900
0,3500,8607,80,0094919 680 0,0950,1605,90,0078>10>1 282 :
Average0,190,20,290,25230,0260,02683631352244 2346 BCH-4556O,350,1216P£I%)§f6&)&|995
0,780,63170,44>100>227 3,503,209,8ND>100ND ,9.%7,70450,72>100>139 1,701,30150,79>100>126

0,513,30320, T4>39P> 71 1,390,523 215 106476 [0, 76 4gL 197, 245943 NDNDNE§DNDN
0,540,72830,14>100>71# 2,301,60160,163100>625(0,781,507,10,14>10>71
Averagel,6],62,02,4292530,380,28>100349283 BCH}60310.0450.0230.230.032.583 205 12 April 2005
2772.00.32].30.48>100208 1070.270.258.40.024492,042 0,013000,0181,100,00341,3382
107 027 | 025 3.4 0.024 49 2,042
0,01300 | 0,018 | 1,10 0,0034 1,3 382
100 0,00049 | 0,120 | 0,14 0,0025 7,1 2 840
(HCl salt: | 0,00060 | 0,240 | 7,50 0,0040 9,4 2350
251)
172 021 | 0,17 | 0,76 0,09 1,3 14
2,70 | 1,30 | 9,70 0,28 32 114
330 | 0,97 54 0,20 80 400
185 0,86 | 14 4,9 0,18 12 67
1,70 | 1.4 5,9 0,18 12 67
1,80 | 23 17 0,45 30 67
186 0,0057 | 0,047 | 1,7 0,0086 26 3023
0,0270 | 3.4 >10 0,0790 14 177
191 10,0001 | 110,000 0,010 ND 1,1 ND
0,0078 | 1 >0,1 0,0029 | >0,1 >34
0,0017 | 0,0041 | 0,065 | 0,0710 12 169
0,0054
196 0,010 | 0,0010 [ 0,045 ND 7,7 ND
0,098 | 0,0064 | 0,650 0,010 >1 >100
43
197 10,0001 10,000 0,01 ND 7.4 ND
0,0097 | 1 >0,1 0,0018 | >0,1 >56
0,0038 |0,00250 0,22 0,0530 | >100 >1 886
0,00014




1000,000490,1200,140,00257,12 840 (HCI salt:0,000600,2407,500,00409,42 350 251)

1720,210,170,760,091,314 2,701,309,700,2832114 3,300,97540,2080400 1850,
1,701,45,90,181267 1,802,3170,453067 1860,005
19170,000170,0000,010ND1,1IND 0,00781>0,10,0

024

70,0471,70,0086263 023 0,02
0,1>34 0,00170,00410,0650,071012169 0,0054

ool

1267

9014177

7,4AND

1960,0100,p010G 65N 7, 60009 PEFI PP 20,6330 . P10>47p100 £3 §§7"0,0001"0 9p00,0IND
0,00971>0, LO@{@{%@AZ 56,6])@938@;@6)2'%5 )O,Z%OIOS Oﬁi;@@g;'l. 8 36%90014 206 1:24April 2005
198110,00010,0@@]1}),00 p4\Ja68N Q}Wj;salt:@,,éj)GZ 001866.10.0083>0,1>12 164
202 10,0001 | 0,0001 | 0,043 ND 0,05 ND
0,021 | 0,0850 >0,1 0,014 >0,1 >7
203 0,120 | 0,010 0,72 ND 1,2 ND
0,250 | 0,089 >1 0,010 >1 >100
0,050 | 0,120 7,4 0,460 20 43
207 0,53 0,13 >1 0,074 >1 >14
0,65 0,49 >1 0,190 >1 >5
208 0,11 0,031 0,47 0,0590 25 424
0,20 0,066 2,20 0,0093 >1 >108
210 0,37 0,130 L1100 0,24 51 204
1,70 0,065 >100 0,46 >100 >217
0,11 0,270 51 0,13 >100 >770
0,22 0,110 >100 0,50 47 94
211 0,0053 |0,00100| 0,038 | 0,0028000 >1 >357
(HCl salt: | 0,0030 (0,00015{ 0,050 | 0,0350000 13 371
248) 0,0140 |0,00770| 0,034 | 0,0003300 | >0,1 >303
ND |0,00013| 0,012 ND 8,70 ND
<le-6 | <le-6 0,029 <le-6 1,50 >1500000
0,0087 0,00130{ 0,034 | 0,0000023 | 0,44 >191 300
216 0.064 | 0.0094 0.40 0.34 31 91
217 0.011 | 0.0039 0.12 0.36 27 75




261)0,00680,00460,730,140023164 202110,00010,00010,043ND0,05ND 0,0210,0850>0,10,014>0,1>7
2030,1200,0100,72ND1.2ND 0.2500,089>10,010>1>100 0,0500,1207,40,4602043
2070,530,13>10,074>1>14 0,650,49>10,190>1>5 2080,110,0310,470,0590254242 April 2005
0,200,0662,200,0093>1>108 2100,370,1301110002%51204 1,700,065>1000,46>100>217

b7 (HCI

230,44>191

0,110,2705§0, I35§0> 77 O0440. L 03970 594 §92 1168530, 004 PU0 U380, 0383005153
salt:0,0030(,000150,0500, G3R0004.8378 R48)014P0. @yriP0.0349,0003300>0,1 553
NDO0,00013(,012ND8,70ND <le-6le-60,029<le-61,5p>1500000 0,00870/001300,0340,00000
300 2160.0$40.00940.400.343191 2170.0110.00390}120.362775% 207 12|April 2005
2190,0140,§0370,180,018512833/0,0580,02201,600,010>1> 100
223 1,70 | 17 15 0,12 >100 >833
0,78 | 2,1 47 0,13 >100 >769
400 | 14 45 0,45 >100 >222
226 0,850 | 0,40 >1 0,0600 >1 >17
0,250 | 0,26 1,8 0,0410 | >10 >244
0,065 | 0,22 3,9 0,0011 15 13 636
0,420 | 0,14 17 0,0260 35 1346
232 0.0069 | 0.020 | 0.16 0.010 2.1 210
237 0,042 [0,0011 [ 33 0,0014 | 27 1928
5200 |0,0220| 18 0,0100 22 2200
0,170 |0,1700 | 2,7 0,0040 15 3750
238 0,064 [0,00460[ 5,7 0,0170 23 1353
(HClsalt: | 0,046 [0,00130 1,9 0,0050 10 2000
269) 0,017 [0,00020| 5,6 0,0048 | 52 1080
0,062 [0,01000| 2,7 0,0014 28 20 000
239 0,49 [0,0021] 9,0 0,0045 20 4 444
0,20 |0,0031| 4,9 0,0022 28 12727
0,20 |0,6400 | 25 0,0110 17 1545
240 <le-6 | <le-6 | 0,053 <le-6 | 1,70 >1700 000
(HCl salt: | 0,0091 [0,00045| 0,016 | 0,000011 | 0,11 10 000
264) 0,0014 |0,00068| 0,031 | 0,000029 | 0,84 28 965
0,0069 |0,00190| 0,028 | 0,000002 | 1,40 700 000
243 0,140 [0,00640] 14 0,0480 30 625
(HClsalt: | 0,038 [0,00079 7,7 0,0081 21 2593
260) 0,024 (0,12000| 68 0,0400 51 1275




2231,701,7150,12>100>833 0,782,1470,13>100>769 4,001,4450,45>100>222

salt:0,0460,p0T3§3590,0

000 2390,490

240<le-6<lef60,058le-6

264)0,0014¢,000680,031

2430,1400,
260)0,0240

2260,8500,40>10,0600>1> 17 0,2500,261,80,0410>10>244 0,0650,223,90,00111513 6@9
0,4200,14170,0260351346 2320.00690.0200.160.0102.1210 2370,0420,00113,36°00842°71928
5,2000,02201,80,0100222 200 0,1700,17002,70,00407 53 750 2380,0640,004605,70,0170231353 (HC|
602 PILTER0[03 APOPOG§.30485, 31987 0,0620,93 9y, /0,§0142820
19,00.09450296 76.003650.90956,9P.09988812 723 §,200,64092p9()1 10171545
Lo/ 66571 6 08,6681 $1Co 9014, 0091 9G040, 3100000114240 000
0,0000290,8428 965 0,00690,001900,0280,0000021,40700 000
0640140,048030625 (HCI salt}0,0380,040797,70,0081212 593
12009880,040063927502@089| 6,1 0,024 61 2542
0,54 [0,30000| >10 0,140 49 350
0,46 |0,01600 14 0,170 61 359
257 89 36 | >100 4,1 >100 >24
42 21 | >100 5,4 >100 >19
262 090 | 16 | >100 0.88 | >100 >114
263 66 73 | >100 19 >100 >5
>100 | 12 | >100 14 >100 >7
BCH-21439| >100 | 65 | >100 90 >100 >1
265 >100 | 77 | >100 30 >100 >3
266 | 0,00690 | 0,0120 | 1,00 | 0,00190 | 21 11 050
0,00053 | 0,0013 | 042 | 0,00067 | 26 37143
BCH-21674| >100 | >100 | >100 >10 >10 >1




12 April 2005 2450,00021<1E-50,0440<1E-52,2>220 000 (HCI
salt:0,002900,003000,09500,0000213,4161904 268)0,001100,000130,0047>1E-%%§1>)§§§
2470,390,000896,10,024612 542 0,540,30000>100,14049350 0,460,01600140,1 005
2578936>1004,1>100>24 4221>1005,4>100>19 2620.9016>1000.88>100>114 2636673>10019>100>5
>10012>10 o3143P>P65>T100Y0>T00>T §65>T0044> 1P030>100>%3
2660,006900,01201,000{001902111050 0,000530,09130,420,000672634143
BCH-21674p100>100>1p0>10>10>1 209 267 2.9 >10 12 April 2D05 >3 Tjhe preceding examgles can be
repeated with similar suclcess by substituting the genjerically or gpecifically described reactan{s and/or
operating cqnditions of this inventjon for tHose used |n the preceding examples.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this

invention for those used in the preceding examples.

From the foregoing description, one skilled in the art can easily ascertain the essential
characteristics of this invention and, without departing from the spirit and scope thereof,
can make various changes and modifications of the invention to adapt it to various usages

and conditions.



From the foregoing description, one skilled in the art can easily ascertain the essential characteristics of
this invention and, without departing from the spirit and scope thereof, can make variou_?(f@ nges and
modifications of the invention to adapt it to various Lﬁ] ges and conditions. 93 34 Lagwsy! April 2005
CLAIMS: 1. Use of a compound of formula | for themanufacture of a medicament for the treatment of
cancer 0 P-Z2Ra@wherein: (I) R1 is H; C]-24 alkyl; C2-24 alkenyl; C6-24 aryl; trityl; C6-24
aryl-C]-24-alkyl; C6-24 aryl-C2-24-alkenyl; C5-20 heteroaromatic ring; C3-20 non-aromatic ring
optionally cohtainint/st-&fiieterdrasndcd drsetald fréh tfﬁe‘@%‘ﬁfﬁ%ﬂ’fﬁﬁﬁ%iﬁﬁdefwe& fr 1Bto)Re:
-C(O)OR6; -NHRA;cah&nr amino acid radical or a dipeptide or tripeptide chain or mimetic thereof,
wherein the amino acid radicals are selected from the group comprising Glu, Gly, Ala, Val, Len, lle, Pro,
Phe, Tyr, Tip, Set, Thr, Cys, Met, Asn and GIn, and which in each case is optionally terminated by -R7;
can also be a P(O)(OR")2 group wherein R’ is in each case independently H, C1-24 alkyl, C2-24 alkenyl,

C6-24 aryl, C718 arylmethyl, C2-18 A, O Ry
LT o
@)

wherein:

R, is H; C4 alkyl; Cy.04 alkenyl; Cq.04 aryl; trityl; Ce.p4 aryl-Cjos-alkyl; Co4
aryl-C, p4-alkenyl; Cs.,o heteroaromatic ring; Cs.5p non-aromatic ring
optionally containing 1-3 heteroatoms selected from the group comprising
O, N, or S; -C(O)Rg; -C(O)ORg; -C(O)NHRg; or an amino acid radical or a
dipeptide or tripeptide chain or mimetic thereof, wherein the amino acid
radicals are selected from the group comprising Glu, Gly, Ala, Val, Leu,
Ile, Pro, Phe, Tyr, Trp, Ser, Thr, Cys, Met, Asn and Gln, and which in

each case is optionally terminated by -R;

R, can also be a P(O)(OR'"), group wherein R' is in each case independently
H, C.24 alkyl, Cy.24 alkenyl, Ce.24 aryl, C;.15 arylmethyl, C;.;5
acyloxymethyl, Cs.g alkoxycarbonyloxymethyl, C;_3 S-acyl-2-thioethyl,
saleginyl, t-butyl, phosphate or diphosphate;

R can also be monophosphate, diphosphate, triphosphate or mimetics

thereof;



acyloxymethyl, C3-g alkoxycarbonyloxymethyl, C3-8 S-acyl-2-thioethyl, saleginyl, t-butyl, phosphate or
diphosphate; R1 can also be monophosphate, diphosphate, triphosphate or mimetics the 8f; 211 R2is
N R3R4 N~Rs 12 April 2005 R3R4N \N N O R3 and R4 are in each case indepééd@?ﬁ’l%ﬁ, T7-24 alkyl;
C2-24 alkenyl; C6-24 aryl; C6-24 aryl-C1-24-alkyl; o -24-aryl-C2-24-alkenyl; C5-18 heteroaromatic ring;
C3-20 non-aromatiring ggtionally containing 1-3 heteroatoms selected from the group comprising O, N,
or S; -C(O)R6; -C(O)OR6; -C(O)NHRG6; or an amino acid radical or a dipeptide or tripeptide chain or
mimetic thereof wherein the amino acidpﬁg?ls are selected from the group comprising Glu, Gly, Ala,
Val, Len, lle, Pro, Phe, Tyr, Trp, Set, Tht, , Met, Asn and Gin, and which in each case is optionally

terminated by -R7; R3 and R4 together dan alsofe -CH-N(C1_4-3l “R5 js Rs R6 is, in each case, H,
Cl-24 alkyl, C2-24 alkenyl, Co-24 ali/FC6- aryI,SC6-24 aryl-C1- -aIkyI,| 6-24 aryl-C2-24-alkenyl,

Co-24 alkyl-C5-20 heteroaromatic N
°

@)
N

HN
TN
| x= N7 N R3R4N/k\N 'T>

Rsand R4 are in each case independently H; C;.24 alkyl; Cs.04 alkenyl; Ce.24
aryl; Ce4 aryl-Cp4-alkyl; Cep4-aryl-Cyp4-alkenyl; Cs_ig
heteroaromatic ring; Cs.»9 non-aromatic ring optionally containing
1-3 heteroatoms selected from the group comprising O, N, or S;
-C(O)Rg; -C(O)OR¢; -C(O)NHRg; or an amino acid radical or a
dipeptide or tripeptide chain or mimetic thereof wherein the amino
acid radicals are selected from the group comprising Glu, Gly, Ala,
Val, Leu, Ile, Pro, Phe, Tyr, Trp, Ser, Thr, Cys, Met, Asn and Gln,

and which in each case is optionally terminated by -R7;

Rsand R4 together can also be =CH-N(C,4-alkyl),;
Rsis H;

Rs is, in each case, H, C;_»4 alkyl, C,.4 alkenyl, Co.4 alkyl-Ce.24 aryl, Ce_24
aryl-Cp4-alkyl, Cg.p4 aryl-C,.o4-alkenyl, Cy.4 alkyl-Cs_5o heteroaromatic



12 April 2005 212 ring, or C3-20 non-aromatic ring optionally containing 1-3 heteroatoms selected from
the group comprising 0, N or S; R7 is, in each case, Cl-24 alkyl, C2-24 alkenyl, C6-24 aryl| ﬁ§-24
aryl-C1-24-alkyl, C6-24 aryl-C2-24-alkenyl, C5-20 heteroaromatic ring, or C3-20 %l‘?ﬁ%ﬁg ring
optionally containing 1-3 heteroatoms selected fro e group comprising 0, N or S, -C(O)R6, or

-C(O)OR6; and X and Y afﬁl@,&ﬁfdﬁ%@ﬂﬁﬂ%‘éﬁ@ﬁ%o tlon@ly: GR3iMPR3AL @A BRIgast one of X

and Y is NR3R4; or a pharmaceutically acceptable salt thereof; with the proviso that at least one of R1,
R3 and R4 is C7-20 alkyl; €lesserdfieanie @8@4¢8@E@’5@@H&%‘?§éromaﬂc ring; C4-20 non-aromatic ring
optionally containing 1-3 heteroatoms selected from the group comprising 0, N, or S; C(O)R6 in which R6

is C7-20 alkyl, C7-20 alkenyl, Co-20 alkyl-C6-24 aryl, Co-20 aII;&-CS-Zo heteroaromatic ring, C3-20
non-aromatic ring dptionaly EbFEHTAEF1Ehatkrbdteme ksrbde rotinE gratiplcomprliifg o, N or S

-C(O)OR6 in which R6 is €7>2arglky!, - 4iRengikeny), He@rdaratkitiCangs @y, & avzaraiatdC5-20
heteroaromatic ring, C3-20 non-aromatic ring optionally containing 1-3 heteroatoms selected from the

group comprising 0, N or $18roR{PalY GeUH P& Jrd BT iorRARE S RSSO HIRRL RS RE WPnino acid radicals
are selected comprising O, N or S, -C(O)Rg, or -C(O)ORg; and

X and Y are each independently Br, Cl, I, F, OH, OR3; or NR3;R4and at least
one of X and Y isNR3Ry; or

a pharmaceutically acceptable salt thereof;

with the proviso that at least one of Ry, R3 and Ry is

C720 alkyl;

C7.0 alkenyl;

Ce-24 aryl;

Cs.20 heteroaromatic ring;

C4.20 non-aromatic ring optionally containing 1-3 heteroatoms selected from the

group comprising O, N, or S;

C(O)Rg in which R is C7.9 alkyl, C7.50 alkenyl, Co.2o alkyl-Cg.24 aryl, Co.20

alkyl-Cs_»o heteroaromatic ring, Cs.20 non-aromatic ring optionally containing 1-3
heteroatoms selected from the group comprising O, Nor  S;

-C(O)ORg in which R is C7.59 alkyl, C7.50 alkenyl, Cy.2o alkyl-Ce.24 aryl, Co_20

alkyl-Cs_»o heteroaromatic ring, Cs.p9non-aromatic ring optionally containing 1-3
heteroatoms selected from the group comprising O, Nor  S; or

a dipeptide or tripeptide or mimetic thereof where the amino acid radicals are selected

from the group comprising Glu, Gly, Ala, Val, Leu, Ile, Pro, Phe, Tyr, Trp, Ser, Thr, Cys,

Met, Asn and Gln, and which is optionally terminated by -R7; and

wherein R; is not benzoyloxy.



from the group comprising Glu, Gly, Ala, Val, Len, lle, Pro, Phe, Tyr, Trp, Set, Thr, Cys, Met, Asn and
Gin, and which is optionally terminated by -R7; and wherein R1 is not benzoyloxy. 12 A&giE%OOS 213 2. A
use according to claim 1, wherein if R3 and R4 are{zﬁﬁh H and R1 is -C(O)R6, Cl(%ﬁ@ péC(O)NHR6,
then R6 is other than H. 3. A use according to claint1; wherein R2 is of the formula: 4. A use according to
claim 1, whegein the, caRGRE&RIRAIS daficienk R RUCIERSIARIOR, AHCIRRasadiaRSRAteOPRteins and R2 is
ClYO ~NN~NNN~\N~~\INor> R3R4AN N I I N I R3R4NH NNI 5. A use according to claim 4,
wherein if R3NP gFe I HRsathen R @)Rehatb)ORS6, or -C(O)NHRS6 then R6 is other than H.
6. A use according to claim 4, wherein said cancer cells are deficient in one or more nucleoside or
nucleobase transporter proteins that provide sodium-independent, bidirectional equilibrative transport. 7.
A use according to CI&iHh % IR st anvbersindade heiE Aucieoside or nucleobase
transporter proteins that provide sodium-dependent, inwardly directed concentrative processes. 12 April
2005 214 8. A use according to claim 7, whefgi®,Bgid cancer cells are deficient in nucleoside or

N* | Rs
O)\T
4. A use according to claim 1, wherein the cancer cells are deficient in nucleoside or
nucleobase transporter proteins and
Rz 1S
Cl Y O
N7 SN N7 SN HN "\
BN VA N JNg
N N X N or N N
R,R,N N | X N | = R,R,N N |
5. A use according to claim 4, wherein if R; and R4 are both H and R is -C(O)Rg,
-C(O)ORg, or -C(O)NHRg then Rg is other than H.
6. A use according to claim 4, wherein said cancer cells are deficient in one or more
nucleoside or nucleobase transporter proteins that provide sodium-independent,
bidirectional equilibrative transport.
7. A use according to claim 4, wherein said cancer cells are deficient in nucleoside or

nucleobase transporter proteins that provide sodium-dependent, inwardly directed

concentrative processes.



nucleobase transporter proteins that provide sodium-dependent, inwardly directed concentrative
processes. 9. A use according to claim 4, wherein said cancer cells are deficient in_es tr orter
proteins, ei transporter proteins or both. 10. A use according to claim 4, wherein éﬁ&@é&fgﬁﬁéells are
deficient in cit transporter proteins, cib transporter% Z?eins, cif transporter proteins, csg transporter

proteins, cs franspostasPietsiasa PtcampinatiansdheralcanteA\URe ARG tonchatR sidehgrein R2 is of
the formula: 12. A use according to claim 1, wherein the cancer is resistant to cytarabine. 13. A use

according to"MEiFRPESS (FHSRSICH Pea it thed By itstRodiumadrperdleri e dfntids, or -c(O)NHR6
then R6 is othgicthaate Mok ddsg according to claim 12, wherein R2 is of the formula: 15. A use
according to claim 1, wherein said compound is capable of entering cancer cells predominately by
passive diffusion. 12 April 2005 215 16. A use according to claim 15, wherein if R3 and R4 are both H

and R1 is -C{O)R6 sE45PR e e 45 wHesithandHadderAdisaRCESNdiBaL ta elaim 15, wherein R2 is
of the formula: N R3 R4 N~RS 18. A use according to claim 1, wherein the cancer is resistant to

troxacitabind "ABCYE PEURIL GhH PRGN Y5 HDRERAYbine derivative having a greater lipophilicity than

troxacitabine. 19. A use according to claim 18, wherein said derivative is a compound of the
10. A use according to claim 4, wherein said cancer cells are deficient in cit
transporter proteins, cib transporter proteins, cif transporter proteins, csg transporter

proteins, cs transporter proteins, or combinations thereof.

11. A use according to claim 4, wherein R; is of the formula:

NR,R,

12. A use according to claim 1, wherein the cancer is resistant to cytarabine.

13. A use according to claim 12, wherein if R3 and R4 are both H and R, is -C(O)Rg;
-C(O)ORg, or —C(O)NHRg then R is other than H.

14. A use according to claim 12, wherein R; is of the formula:

15. A wuse according to claim 1, wherein said compound is capable of entering cancer

cells predominately by passive diffusion.



following formula: ~ <~ Rio \ 0 wherein: (1) R1 is H; C]-24 alkyl; C2-24 alkenyl; C6-24 aryl; trityl; C6-24
aryl-C]-24-alkyl; C6-24 aryl-C2-24-alkenyl; C5-20 heteroaromatic ring; C3-20 non-aromatic ring
optionally containing 1-3 heteroatoms selected fron&i%e group comprising 0, N, o ;%té?é%;
-C(O)ORE6; -C(O)NHR®6; or an amino acid radical or~dipeptide or tripeptide chain or mimetic thereof,

wherein the agnino acide iRdisaln 16 Saiactes HANGAOURCRIPESING Glhn iy, ileYak Len, 12 April
2005 216 lle, Pro, Phe, Tyr, Tip, Ser, Thr, Cys, Met, Asn and GIn, and which in each case is optionally
terminated W-ﬁ@ﬁ%&%%%%%{hﬁ(@ﬁ@ Y2 group wherein R' is in each case independently H, C1-24
alkyl, C2-24 alkenyl, C6-24 aryl, C7-24 arylmethyl, C2-17 acyloxymethyl, C3-8 alkoxycarbonyloxymethyl,
C3-s S-acyl-2-thioethyl, saleginyl, t-butyl, phosphate or diphosphate; can also be monophosphate,

diphosphate! friphoSpissacsPidingdfcdameleor 1818 RR8RUIR iREmBay

18. A use according to claim 1, wherein the cancer is resistant to troxacitabine, and
said compound of formula I a troxacitabine derivative having a greater lipophilicity than

troxacitabine.

19. A use according to claim 18, wherein said derivative is a compound of the

following formula:
/ O R
///, W
RO™ (" oy
(N
O

wherein:

R; is H; C4 alkyl; Cy.04 alkenyl; Ceo.04 aryl; trityl; Ce.p4 aryl-Cjos-alkyl; Coo4
aryl-C,.p4-alkenyl; Cs.,o heteroaromatic ring; Cs.5p non-aromatic ring
optionally containing 1-3 heteroatoms selected from the group comprising
O, N, or S; -C(O)Rg; -C(O)ORg; -C(O)NHRg; or an amino acid radical or
dipeptide or tripeptide chain or mimetic thereof, wherein the amino acid

radicals are selected from the group comprising Glu, Gly, Ala, Val, Leu,



Cl NNN R3R4N N HN O HN N R3R4NN ICN R3 and R4 are in each case independently H; C7-24
alkyl; C2-24 alkenyl; C6-24 aryl; C6-24 aryl-C]-24-alkyl; C6-24-aryl-C2-24-alkenyl; C5-18 heteroaromatic
ring; C3-20 non-aromatic ring optionally containing 1-3 heteroatoms selected frorJr12t IEjlrg(gaéscomprising
0, N, or S; -C(O)R6; -C(O)OR6; -C(O)NHR®6; or an‘amino acid radical or dipeptide or tripeptide chain or
mimetic thereof wherein the: apaiehacitl radigalseargise egtedtromdhearosr 6RIMARIAGGIU, CGly, Ala,
Val, Leu, lle, Pro, Phe, Tyr, Trp, Ser, Thr, Cys, Met, Asn and Gin 12 April 2005 217 and the amino acid
chain contains at least on@aéﬁﬁ?éedéiﬁpél@féﬂallﬁﬁﬁr@%%v\ﬁ%h in each case is optionally terminated by
-R7; R3 and R4 together can also be =CH-N(C1-4-alkyl)2; R5 is H; R6 is, in each case, H, CI-24 alkyl,
C2-24 alkenyl, Co-24 alkyl-C6-24 aryl, C6-24 aryl-C1-24-alkyl, C6-24 aryl-C2-24-alkenyl, Co-24
alkyl-C5-20 heterodromatit2HtgO 5F @ BEY (R Ja s AR e B shiIsAEB sshiRg RS iiiYoatoms
selected from the group cemprisingk§1, 01, MRS, 0,826R Lase,, Ghy2dhalkil, &2524 alkenyl, C6-24 aryl,
C6-24 aryl-C1-24-alkyl, .
acyloxymethyl, Cs.g alkoxycarbonyloxymethyl, C;_3 S-acyl-2-thioethyl,

saleginyl, t-butyl, phosphate or diphosphate;

R; can also be monophosphate, diphosphate, triphosphate or mimetics
thereof;
Rz 1S
O
R
HN | °
A
0 °
Cl O
NZ N NZ N\ HN N\
RN N T X~ N 'Tl R,R,N" °N ’T‘

R; and R4 are in each case independently H; C;.,4 alkyl; C;.04 alkenyl; Ce 24
aryl; Ce.o4 aryl-Cjp4-alkyl; Cg.04-aryl-C, p4-alkenyl; Cs_g
heteroaromatic ring; Cs.,9 non-aromatic ring optionally containing
1-3 heteroatoms selected from the group comprising O, N, or S;
-C(O)R¢; -C(O)ORg; -C(O)NHRg; or an amino acid radical or
dipeptide or tripeptide chain or mimetic thereof wherein the amino
acid radicals are selected from the group comprising Glu, Gly, Ala,

Val, Leu, Ile, Pro, Phe, Tyr, Trp, Ser, Thr, Cys, Met, Asn and Gln



C6-24 aryl-C2-24-alkenyl, C5-20 heteroaromatic ring, or C3-20 nonaromatic ring optionally containing 1-3
heteroatoms selected from the group comprising O, N or S, -C(O)R6, or -C(O)OR6; and dY are each
independently Br, Cl, I, F, OH, OR3 or NR3R4 and at Jeast one of X and Y is NR:%%&RN%&Q% proviso
that least one of RI, R3 and R4 is C7-20 alkyl; C7- 7alkenyl; C6-24 aryl; C5-20 heteroaromatic ring;

C4-20 non-aromatic ring optionali Eaaining dc3 beierQRME:SRIRGR S SokmIRE a8r@¥meoMprising 0, N,
or S; C(O)R6 in which R6 is C7-20 alkyl, C7-20 alkenyl, Co-20 alkyl-C6-24 aryl, Co-20 alkyl-C5-20
heteroaromatic ring, C3-20 non-af8M&tt ARG BpikdHAIRREd AamingPtian i dsoatemrd feieRted from the

group comprising ORN:Rd & ; tfe (NP B i e - RG-19 (€7 :2018MKy, C7-20 alkenyl, Co-20 alkyl-C6-24 aryl,
Co-20 alkyl-C5-20 heteroaromatic ring, C3-20 non-aromatic ring optionally containing 1-3 heteroatoms
selected from the group comprising 0, N or S; or 12 April 2005 218 a dipeptide or tripeptide or mimetic
thereof where the agipagcid radicals are selected from the group comprising Glu, Gly, Ala, Val, Len, lle,
Pro, Phe, Tyr, Tip, Set, Thr, Cys, Met, Asn and Gin, and which is optionally terminated by -R7; and
wherein R1 is not benzoyloxy; or a pharmaceutically acceptable salt thereof. 20. A use according to claim

19, wherein R2 is ofthe fagnulaach case, H, C1.o4 alkyl, Co.04 alkenyl, Co.o4 alkyl-Cg.o4 aryl, Ce.o4
aryl-Cj.p4-alkyl, Ce.04 aryl-Cya4-alkenyl, Cy.4 alkyl-Cs_oo heteroaromatic
ring, or Cs_o non-aromatic ring optionally containing 1-3 heteroatoms

selected from the group comprising O, N or S;

R, is, in each case, Cj.4 alkyl, C,.24 alkenyl, Ce 24 aryl, Ce.24 aryl-Co4-alkyl,
Ce-24 aryl-Cyp4-alkenyl, Cs_po heteroaromatic ring, or Cs.p nonaromatic
ring optionally containing 1-3 heteroatoms selected from the group

comprising O, N or S, -C(O)Rg, or -C(O)ORg; and

X and Y are each independently Br, Cl, I, F, OH, OR3; or NR3;R4and at least
one of X and Y isNR3Ry;
with the proviso that least one of R;, R3 and Ry is
Cr0 alkyl;
C7-20 alkenyl;
Ce.24 aryl;
Cs.20 heteroaromatic ring;
C4.20 non-aromatic ring optionally containing 1-3 heteroatoms selected from the
group comprising O, N, or S;
C(O)Rgin which Rg is Cy alkyl, C7.59 alkenyl, Co_29 alkyl-Ce.24 aryl, Co_
alkyl-Cs_»o heteroaromatic ring, Cs.p0 non-aromatic ring optionally containing 1-3
heteroatoms selected from the group comprising O, Nor S;
-C(O)ORg in which Rg is C7.90 alkyl, C7.59 alkenyl, Coo  alkyl-Ce.o4 aryl, Coo
alkyl-Cs.o heteroaromatic ring, C;.20 non-aromatic ring optionally containing 1-3

heteroatoms selected from the group comprising O, Nor  S; or



21. A use according to claim 1, wherein said compound does not enter cancer cells predominately by
nucleoside or nucleobase transporter proteins. 22. A use according to claim 21, WI-%erein if R3 and R4 are
both H and R1 is -C(O)R6, -C(O)ORS or -C(O)NH?C(Sbéhen R6 is other than H. 23! AYRBI 2% ding to
claim 22, wherein R2 is of the formula: 24. A use a ding to any one of claims 1-23, wherein said

cancer is ProsiaieptRRCA tripeRd € BREE MU HABSER ARl AROMAN O VliRR GRRRS T &8t eancer, breast
cancer, lymphoma, pancreatic cancer or bladder cancer. 219 12 April 2005 25. A use according to any

one of claim& T8 gFeNBIFCSHETAR Ity 2bd- A J&e Bivditind Y6 4R% Sk ShEi&its 1-25,
wherein at legst, o QhR GIR Ana@riRdeisiLIpERAINY hepiRRE Yy bRorRRalinyl, pyrrolidinyl, adamantyl or
quinuclidinyl. 27. A use according to any one of claims 1-25, wherein at least one of R1, R3 or R4 is
acetyl, propionyl, bByFIFIR Ry HRsHERY Iex¥riic, capric, lauric, myristic, palmitic, stearic, oleic, linoleic,
or linolenic. 28. A uggagaRICHNG:IAIRAYRPRBIE G, Wherein at least one of R1, R3 or R4 is
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, napthyl or biphenyl. 29. A use according to any
one of claims 1-25, wherein at least one of R1, R3 or R4 contains a heterocyclic group selected from the
following graxp: furgl iopberayharyrealith Midarakin RyRZsHthOFazalyd: isoxazolyl, thiazolyl, isothiazolyl,
pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadrazolyl, thiadiazolyl, thiopyranyl, pyrazinyl, benzofuryl,
benzothiophenyl, indolyl, benzimidazolyl, benzopyrazolyl, benzoxazolyl, benzisoxazolyl, benzothiozolyl,
benzisothiazolyl, benzoxadiazolyl, quinolinyl, isoqw'n_p}jgyl, carbazolyl, acridinyl, cinnolinyl and
quinazolinyl. 34

NZ | Rs
O)\T
21. A use according to claim 1, wherein said compound does not enter cancer cells

predominately by nucleoside or nucleobase transporter proteins.

22. A use according to claim 21, wherein if R3 and R4 are both H and R, is -C(O)Re,
-C(O)ORg or -C(O)NHRg then Rg is other than H.

23. A use according to claim 22, wherein R; is of the formula:

24. A use according to any one of claims 1-23, wherein said cancer is prostate cancer,
colon cancer, lung cancer, melanoma, ovarian cancer, renal cancer, breast cancer,

lymphoma, pancreatic cancer or bladder cancer.



30. A compound having the following formula: Rio/' O ,Rz OD wherein: (I) R1 is H; C]-24 alkyl; C2-24
alkenyl; C6-24 aryl; trityl; C6-24 aryl-C]-24-alkyl; C6-24 aryl-C2-24-alkenyl; C5-20 heteroaromatic ring;
C3-20 non-aromatic ring optionally containing 1-3 heteroatoms selected from thelﬁrél%ﬂc% Srising 0, N,
or S; -C(O)R6; -C(O)OR6; C(O)NHR6; or an amino‘acid radical or dipeptide or tripeptide chain or mimetic
thereof, wherein the amino acid 12 April 2005 220 radicals are selected from the group comprising Glu,
Gly, Ala, Val, Len, lle, Pro, Phe, Tyr, Tip, Set, Thr, Met, Cys, Asn and GIn, and which in each case is
optionally terinatedt Bif FRPIRINEIN MESHe0h BRINRORT2 YREIRNsAKERTSer i Iuksthase
independently H, CI-24 alkyl, C2-24 alkenyl, C6-24 aryl, C7-18 arylmethyl, C2-8 acyloxymethyl, C3-s
alkoxycarbonyloxymethyl, C3-8 S-acyl-2-thioethyl, saleginyl, t-butyl, phosphate or diphosphate; R1 can
also be mondPhosphAts, AFHELHEEN Y RICRHHA b himehes! rgaf,tp&eigf RRERATNR4pE N N

piperazinyl, piperidinyl, morpholinyl, pyrrolidinyl, adamantyl or quinuclidinyl.

217. A use according to any one of claims 1-25, wherein at least one of Rj, R3 or R4 is
acetyl, propionyl, butyryl, valeryl, caprioic, caprylic, capric, lauric, myristic, palmitic,

stearic, oleic, linoleic, or linolenic.

28. A use according to any one of claims 1-25, wherein at least one of Rj, R3 or R4 is

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, napthyl or biphenyl.

29. A use according to any one of claims 1-25, wherein at least one of R;, R; or R4
contains a heterocyclic group selected from the following group:

furyl, thiophenyl, pyrrolyl, imidazolyl, pyrazoyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadrazolyl, thiadiazolyl,
thiopyranyl, pyrazinyl, benzofuryl, benzothiophenyl, indolyl, benzimidazolyl,
benzopyrazolyl, benzoxazolyl, benzisoxazolyl, benzothiozolyl, benzisothiazolyl,

benzoxadiazolyl, quinolinyl, isoquinolinyl, carbazolyl, acridinyl, cinnolinyl and

quinazolinyl.
30. A compound having the following formula:
///// O W R
R,0 ( 2
X / ()
wherein:

R, is H; Cj.24 alkyl; Cyp4 alkenyl; Ce.04 aryl; trityl; Ce24 aryl-C.o4-alkyl; Ce24
aryl-C,.o4-alkenyl; Cs.p heteroaromatic ring; Cs.29 non-aromatic ring
optionally containing 1-3 heteroatoms selected from the group comprising
O, N, or S; -C(O)Rg; -C(O)ORg; C(O)NHRg; or an amino acid radical or

dipeptide or tripeptide chain or mimetic thereof, wherein the amino acid



N R,R,NN O HN N R3R4N" N N R3 and R4 are in each case independently H; C7-24 alkyl; C2-24
alkenyl; C6-24 aryl; C6-24 aryl-C]-24-alkyl; C6-24-aryl-C2-24-alkenyl; C5-18 hetergaromatic ring; C3-20
non-aromatic ring optionally containing 1-3 heteroaﬁms selected from the group](,zo i , N, orS;
-C(O)R6; -C(O)OR6; -C(O)NHR®6; or an amino acid Gical or 12 April 2005 221 dipeptide or tripeptide
chain or mimetic thereof whefein the Qeined adsh iddisalspeempirteddrerstheAdsovpicemprising Glu,
Gly, Ala, Val, Len, lle, Pro, Phe, Tyr, Trp, Set, Thr, Cys, Met, Asn and Gin, and which in each case is
optionally terminated by -Iil?: ke, =§I¥o§@h§?rcgﬁra%%g%ﬁsﬂ(’éﬂ-ql%’l@ﬁﬁ@@i%; R6 is, in each
case, H, C7-20 alkyl, C2-29 alkasyls Gpridaalkyteahagaryy Ges2o0 alkyl-Csao heteroaromatic ring, C3-20
non-aromatic ring optionally containing 1-3 heteroatoms selected from the group comprising O, N or S;
R7 is, in each case, C7-20 alkyl, C2-20 alkenyl, Chao aryl, Csao heteroaromatic ring, C3-20 nonaromatic
ring optionally contg@ining tad hRterRAI P (ORECIad R Hhe I rouP AN §I9iRd &y @ideat: (O)R6,
-C(O)OR6; and X and Y are each independently Br, Cl, I, F, OH, OR3 or NR3R4 and at least one

H, Cj.24 alkyl, Cy.04 alkényl, Cg.4 aryl, C;15 arylmethyl, C,_g

acyloxymethyl, Cs_g alkoxycarbonyloxymethyl, Cs.g S-acyl-2-thioethyl,

saleginyl, t-butyl, phosphate or diphosphate;

R, can also be monophosphate, diphosphate, triphosphate or mimetics
thereof;
Rz 1S

R; and R4 are in each case independently H; C,.o4 alkyl; Cy.4 alkenyl; Ce.24
aryl; Ce.04 aryl-Ci.o4-alkyl; Cep4-aryl-Cys-alkenyl; Cs_ig
heteroaromatic ring; C;.,9 non-aromatic ring optionally containing
1-3 heteroatoms selected from the group comprising O, N, or S;

-C(O)Rg; -C(O)ORg; -C(O)NHRg; or an amino acid radical or



of X and Y is NR3R4; or a pharmaceutically acceptable salt thereof; with the proviso that at least one of
R1, R3 and R4 is C7-20 alkyl; C7-20 alkenyl; C6- 10 aryl; Csao heteroaromatic rf'ng' C@-%O non-aromatic
ring optionally containing 1-3 heteroatoms selected from the group comprising O, r% 18 8?6)R6 in
which R6 is , C7-20 alkyl, C2-20 alkenyl, Co-20 alk Zhao aryl, Co-20 alkyl-Csao heteroaromatic ring,

C4-20 non-aromatic ring optionallyp§aainingpbpiifeteraatoms seiecigelfaryhbRBrawragamprising 0, N
or S ; -C(O)OR6 in which R6 is C7-20 alkyl, C2-20 alkenyl, Co-20 alkyl-C6ao aryl, Co-20 alkyl-Csao

heteroaromatic ring, C4-20 non-&SHRHCASG6RHRY %Ht%ﬁﬁ%fﬁ‘ﬂ?§%?é%3¥oﬁ§a@écféﬁ=from the
group comprising 0, N or S; or 12/Ap1ile4008, 228, PrheiPBRtITe,ORHHPERtAs OrNHMALSE saareal where the
amino acid radicals are selected from the group comprising Glu, Gly, Ala, Val, Len, lle, Pro, Phe, Tyr,
Trp, Set, Thr, Cys, Met, Asn andeStAVIRR SR ke itorriigrihrsiarigisg B 7R%nd wherein R1 is not
benzoyloxy. 31. A use according to claim 1, wherein said compound of formula | is a prodrug form of
troxacitabine, having a lipophilic structure to enhance entry of the prodrug into the cancer cells by

passive diffusion, A Ralaaribpiane asaderdid-ObGvani e cellular enzymes, thereby increasing

the amount of troxacitabine within the cancer cells

Rsis H;

Rs is, in each case, H, C;_ alkyl, C,.59 alkenyl, C¢.0 alkyl-Ce.1o aryl, Co_29
alkyl-Cs_jo heteroaromatic ring, C;_,9 non-aromatic ring optionally
containing 1-3 heteroatoms selected from the group comprising O, N or S;

R, is, in each case, Cj alkyl, C,5 alkenyl, Ce_19 aryl, Cs_jo heteroaromatic
ring, Cs.50 nonaromatic ring optionally containing 1-3 heteroatoms
selected from the group comprising O, N or S, -C(O)Rg, -C(O)ORg; and

X and Y are each independently Br, Cl, I, F, OH, OR3 or NR3R4 and at least one
of X and Y isNR3Ry; or
a pharmaceutically acceptable salt thereof;

with the proviso that at least one of R, R3 and Ry is

Cr.0 alkyl;

C7-20 alkenyl;

Ce.10 aryl;

Cs.10 heteroaromatic ring;

C4.20 non-aromatic ring optionally containing 1-3 heteroatoms selected from the
group comprising O, N, or S;

C(O)Rgin which Rg is , C7.59 alkyl, Cy.59 alkenyl, Cy.0 alkyl-Ce.10 aryl, Co-20
alkyl-Cs_jo heteroaromatic ring, C4.,9 non-aromatic ring optionally
containing 1-3 heteroatoms selected from the group comprising O, N or S;

-C(O)ORg in which Rg is C7.59 alkyl, C7.59 alkenyl, Co.29 alkyl-Ce.10 aryl, Co_20
alkyl-Cs.1o heteroaromatic ring, C4.20 non-aromatic ring optionally
containing 1-3 heteroatoms selected from the group comprising O, N or S;

or



to a level greater than that allowable by administration of troxacitabine in nonprodrug form. 32. A use
according to claim 1, wherein the cancer is resistant to gemcitabine, cytarabine oi%gath, mésaid
compound of formula | is a troxacitabine derivative 9(% ing a lipophilic structure w IEH es the entry
of the derivative into the cancer cell by the passivediffusion. 33. A use according to claim 1, wherein the

cancer cells agpdpfiaiest ingrpa@osidaifletiutieRbash HaNRP AR PEeI8 IR dNdl saisk rergound of
formula | is a troxacitabine derivative having a lipophilic structure which enhances entry of the derivative

into the canfOPERIRBYURLUR inaSibh. G, Aldsd Helsttilg fradRs 4l XonEreinailiEaher cells are

deficient in qOR{OABOIR] (HRIQARASEI LPRANIGBRIYAtRiRm3RI ByURE; aggording to any one of claims 1-25,
wherein the compound is of the formulas 223 R {O 0 OB )~ N O NH 12 April 2005 NH2 2 36. A use
according to any one6FLmdS1es BTN the compound is of the formula | OAP -O-" 0-/"N --NHZ
11

31. A use according to claim 1, wherein said compound of formula I is a prodrug
form of troxacitabine, having a lipophilic structure to enhance entry of the prodrug into
the cancer cells by passive diffusion, wherein said lipophilic structure is cleavable by
cellular enzymes, thereby increasing the amount of troxacitabine within the cancer cells
to a level greater than that allowable by administration of troxacitabine in nonprodrug

form.

32. A use according to claim 1, wherein the cancer is resistant to gemcitabine,
cytarabine or both, and said compound of formula I is a troxacitabine derivative having a
lipophilic structure which enhances the entry of the derivative into the cancer cell by the

passive diffusion.

33. A use according to claim 1, wherein the cancer cells are deficient in nucleoside or
nucleobase transporter proteins, and said compound of formula I is a troxacitabine
derivative having a lipophilic structure which enhances entry of the derivative into the

cancer cells by passive diffusion.

34. A use according to claim 4, wherein said cancer cells are deficient in one or more

nucleobase transporter proteins.

35. A use according to any one of claims 1-25, wherein the compound is of the formulas



O 12 April 2005 224 37. A use according to any one of claims 1 to 25, wherein the compound is of the
formula0 O\~O O N /P\S O O 0 NHZ 0 38. A use according to any one of claims 1 to B?EIO herein the
compound is selected from 4-HEXYL-BENZOIC ACé%4 (4-AMINO-2-OX0O-2H- PYRM -§V§YL)
[1,3]DIOXOLAN-2-YLMETHYL ESTER (No. 191) HENYL-OCTANOIC ACID
[1-(2-HYDROXYMETHYL-[1, 3]DIOXOLAN3 4-YL)-2-OX0-1,2-DIHYDRO-PYRIMIDIN-4-YL]-AMIDE (No.
197) ; 8-PHENYL-OCTANOIC A (4-ARINO-2-OX0O-2H-PYRIMIDIN-1- -YL)-
[1,3]DIOXOLAN-2-YLMETHYL -‘ (No 198) ; 4-PENTYL-BIC¥CLO[2.2.2]OCTANE-I-CARBOXYLIC
ACID 4-(4-AMINO- 2-OX0O-2H-R s 1-YLQ[1,3] LAN-G-YLMETHYL ESTER (No. 211);
4-PENTYL-CYCLOHEXANECARBOX AG IDﬁ\(4- MINO-NOXONH-
PYRIMIDIN-1-YL)-[1,3]DIOXOLAN-2-YLMETHYL EST 0. 24\\0)ﬂ\mixtures thereof.

© NH

2

N 2
Y
O
O 0O O
\
/\ﬁ’/\"'g ;\N)kN
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37. A use according to any one of claims 1 to 25, wherein the compound is of the

formula

O
MS/\/O ,/o 0 \
7\\(8\/\ gj N\_>7 H,
O

38. A use according to any one of claims 1 to 25, wherein the compound is selected from

4-HEXYL-BENZOIC ACID 4-(4-AMINO-2-OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL ESTER (No. 191) ;

8-PHENYL-OCTANOIC ACID [1-(2-HYDROXYMETHYL-[1,3]DIOXOLAN-
4-YL)-2-0XO-1,2-DIHYDRO-PYRIMIDIN-4-YL]-AMIDE (No. 197) ;

8-PHENYL-OCTANOIC ACID 4-(4-AMINO-2-OXO-2H-PYRIMIDIN-1-YL)-
[1,3]DIOXOLAN-2-YLMETHYL ESTER (No. 198) ;

4-PENTYL-BICYCLO[2.2.2]0OCTANE-1-CARBOXYLIC ACID 4-(4-AMINO-
2-0XO-2H-PYRIMIDIN-1-YL)-[1,3]DIOXOLAN-2-YLMETHYL ESTER (No.
211);

4-PENTYL-CYCLOHEXANECARBOXYLIC ACID 4-(4-AMINO-2-OXO-2H-
PYRIMIDIN-1-YL)-[1,3]DIOXOLAN-2-YLMETHYL ESTER (No. 240) or

mixtures thereof.
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