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Vorinostat 3-Deazaneplanocin A (DZNep)

20 An S-adenosylhomocysteine (SAM) hydrolase inhibitor 3-Deazaneplanocin A (DZNep),
which can efficiently inhibit EZH2 complex and associated H3K27 trimethylation,
leading to strong apoptosis of cancer cells but not in normal cells, was recently discovered
(Tan, J., Yang, X. et al. and Yu, Q. Pharmacologic disruption of Polycomb repressive
complex 2-mediated gene repression selectively induces apoptosis in cancer cells. Genes

25 & Development, 21, 1050-1063 (2007)). This discovery establishes the proof of concept
that chemical inhibition of EZH2 and the associated histone methylations may represent a
promising novel approach for cancer treatment. Furthermore, DZNep behaves
synergistically with histone deacetylase (HDAC) inhibitors to induce apoptosis of cancer

cells through effective reversal of malignant chromatin modifications. In particular, this



synergistically with histone deacetylase (HDAC) inhibitors to induce
apoptosis of cancer cells through effective reversal of malignant chromatin
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Suinmary of the Invention

In a first aspect of the invention there is provided a compound of structure I:
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wherein:
X and Y are independently C or O;
AisCorN;
20 —— isasingle bond or a double bond;
R' and R’ are independently either absent or selected from the group consisting of
hydrogen, halogen, optionally substituted alkyl, optionally substituted aryl, optionally
substituted alkyl-Z- and optionally substituted ary‘l—Z-, where Zis N, O, S or Si, or R! and
R? together form an optionally substituted hydrocarbon bridge or an optionally substituted
25 a,0-dioxahydrocarbon bridge between X and Y;
R® and R? are independently selected from the group consisting of hydrogen, halogen,
optionally substituted alkyl, optionally substituted aryl, optionally substituted alkyl-Z’-
and optionally substituted aryl-Z’-, where Z’ is N, O, S or Si, or R® and R* together form
an optionally substituted hydrocarbon bridge or an optionally substituted a,m-

30  dioxahydrocarbon bridge between the two carbon atoms to which they are attached;



optionally substituted alkyl, optionally substituted aryl, optionally
substituted alkyl-Z' - and optionally substituted aryl-Z -, where Z' is N,
O S or Swvp2010/Bsaad R4 together form an optionally subgCirtsezend/ obyds ocar bon
bridge or an optionally substituted a,w 30 di oxahydrocarbon bridge between
the two carbon atoms to which they are attached; R5 and R6 are independently
sel ected fromthe group consisting of hydrogen, optionally substituted
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hydr ochl or (HEZS 3R)-3-(6-amino-9H-purin-9-yl)cyclopentane-1,2-diol,  (1R,2S,3R)-3-(4-amino-
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hydrochl or qu‘eazﬁlepﬁnotgn A, aristeromycin, 3-deazaaristeromycin hydrochloride, (1S,2R,5R)-5-
(6-amino-9H-purin-9-yl)-3-(methoxymethyl)cyclopent-3-ene-1,2-diol hydrochloride,
(18,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-(fluoromethyl)cyclopent-3-ene-1,2-diol)
20  hydrochloride -or (1R,2S,3R)-3-(6-amino-9H-purin-9-yl)cyclopentane-1,2-diol,
© (1R,2S,3R)-3-(4-amino-1H-imidazo[4,5-c]pyridin-1-yl)cyclopentane-1,2-diol,  (¥)-(IR,
28,  3R)-3-(6-amino-9H-purin-9-yl)-1,2-cyclopentanediol ~ hydrochloride, ~ 2'.3'-O-
isopropylidene-3-deazaneplanocin A and (18,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-
methylcyclopent-3-ene-1,2-diol hydrochloride may all be excluded from the scope of this
25 aspect.
The following options may be used in conjunction with the first aspect, either
individually or in any suitable combination.
The compound may be such that:
e XandY are both C;
30 e R' and R? are independently hydrogen, halogen, an aliphatic, arylaliphatic or
hydrocarbyl group having between 1 and 8 main chain carbon atoms and between
0 and 3 heteroatoms, each heteroatom, independently, being N, O, S, Si (wherein
if the heteroatom is N or Si, the other group\(s) attached thereto are, independently,
hydrogen, aryl or aliphatic);
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The compound may be such that:
e Xand Y are both C;
e R' and R? are independently hydrogen or halogen or aliphatic, arylaliphatic,
15 hydrocarbyl group comprising 1 - 8 main chain carbon atoms and 0 - 3
heteroatoms being N, O, S, Si (wherein if the heteroatom is N or Si, the other
group(s) attached thereto are, independently, hydrogen, aryl or aliphatic), or a
halogen such as Cl or F;
e R’ and _R4 are independently hydrogen or halogen or carbon or aliphatic,
20 cylcoaliphatic, aromatic, arylcycloaliphatic or arylaliphatic hydrocarbyl group or
may be linked so as to define an aliphatic hydrocarbyl bridge;
e R’ and RS are, independently hydrogen or aliphatic, cycloaliphatic, aromatic,
arylaliphatic, or arylcycloaliphatic hydrocarbyl groups, that comprise 0 - 3
 heteroatoms being N, O, S, or Si (wherein if the heteroatom is N or Si, the other
25 group(s) attached thereto are, independently, hydrogen, aryl or aliphatic).
X and Y may both be C.
R may be H.
In some embodiments either X or Y is O and the other is C. The compound may be
such that X=C, Y=0 and == is a single bond, whereby R' is absent.
30 R? and R* may both be OH or they may together form a protected vicinal diol. R?
and R* may together form an —OC(Me;)O- group.
The compound may be ((3R,4S,5R)-3-(6-amino-9H-purin-9-yl)-4,5-
dihydroxycyclopent-1-enyl)methyl benzoate hydrochloride.



hydrocar byl group conprising 1 - 8 main chain carbon atons and 0 - 3
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di hydroxycxlfll oFent -1 -enyl) met hyl benzoate hydrochl oride. The conpound nay
show acti vi't§™t™ activate E2F1 -i nduced apoptosis of at |east about 15% It
may show aXtandiY yretbottaCi i vat e E2F1-i nduced apoptosis in the presence of 4-
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be capapl ezof- iRt bosl dheddubchdgan of Pol yconb repressive conpl ex 2
(PRC2) proteins. In an enbodiment of the invention there is provided a

conpound oR &tllucture I wherein:
R’ is selected from the group consisting of hydrogen and optionally substituted alkyl;

R? and R* either both are OH or together they form a protected vicinal diol, e.g. an
-OC(Me,)O- group;
15 R and RS are both H;
or an enantiomer or diastereomer thereof or a salt (e. g a pharmaceutically acceptable salt)
of any of these.
In a second aspect of the invention there is provided use of a compound according
to the first aspect for the manufacture of a medicament for the treatment of cancer. The
20 cancer may be a cancer characterized by overexpression of EZH2 (enhancer of zeste
homolog 2). This gene encodes a member of the Polycomb-group family (PcG), which
form multimeric protein complexes. These contribute to maintenance of the
transcriptional repressive state of genes over successive cell generations. Cancers that
may be treated by the medicament include breast cancer and prostate cancer (particularly
25 metastatic prostate cancer). The compound may be aristeromycin, 3-deazaaristeromycin
hydrochloride, (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3 -(methoxymethyl)cyclbpent-3-
ene-1,2-diol hydrochloride, (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-
(fluoromethyl)cyclopent-3-ene-1,2-diol) hydrochloride or (1R,2S,3R)-3-(6-amino-9H-
purin-9-yl)cyclopentane-1,2-diol,  (1R,2S,3R)-3-(4-amino-1H-imidazo[4,5-c]pyridin-1-
30 yl)cyclopentane-1,2-diol, (1R, 2S, 3R)-3-(6-amino-9H-purin-9-yl)-1,2-cyclopentanediol
hydrochloride, 2',3'-O-isopropylidene-3-deazaneplanocin A or (1S,2R,5R)-5-(6-amino-
9H-purin-9-yl)-3-methylcyclopent-3-ene-1,2-diol hydrochloride or an enantiomer or

diastereomer thereof or a salt (e.g. a pharmaceutically acceptable salt) of any of these.



X and Y are both C Ais Cor N, is a single bond or a double bond; Rl is
H Ris selected fromthe group consisting of hydrogen and optionally
substi t utwo 2210k036213R3 and R4 either both are OH or togerh@SGRimy0d3se m a
protected vicinal diol, e.g. an -OC(Me2)O group; R5 and R6 are both H, or
an enantioner or diastereoner thereof or6a salt (e.g. a pharnmaceutically
acceptable salt) of any of these. In a second aspect of the invention there
is provided use of a conpound according to the first aspect for the
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enanti oner (é R,5R)-5- (6 -amino-9H-purin- 9 yl) 3-methylcyclopent 3-ene-1,2-diol hydrochloride
or an enantiomer or diastereomer thereof or a salt (e. g. a pharmaceutically acceptable salt)
of any of these.
In a fourth aspect of the invention there is provided a composition, in particular a
15 pharmaceutical composition, comprising a compound according to the first aspect, or an
enantiomer, diastereomer or pharmaceutically acceﬁtable salt thereof, together with one
or more pharmaceutically acceptable carriers, diluents, excipients or adjuvants. The
composition may be suitable for the treatment of cancer, e.g. breast cancer and prostate
cancer (particularly metastatic prostate cancer). If the composition is suitable for the
20 treatment of cancer, the compound may be aristeromycin, 3-deazaaristeromycin
hydrochloride,  (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-(methoxymethyl)cyclopent-3-
ene-1,2-diol hydrochloride, (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-
(fluoromethyl)cyclopent-3-ene-1,2-diol) hydrochloride or (1R,2S,3R)-3-(6-amino-9H-
purin-9-yl)cyclopentane-1,2-diol,  (1R,2S,3R)-3-(4-amino-1H-imidazo[4,5-c]pyridin-1-
25 ylcyclopentane-1,2-diol, (1R, 2S, 3R)-3-(6-amino-9H-purin-9-yl)-1,2-cyclopentanediol
hydrochloride, 2',3'-O-isopropylidene-3-déazaneplanocin A or (1S,2R,5R)-5-(6-amino-
9H-purin-9-yl)-3-methylcyclopent-3-ene-1,2-diol hydrochloride or an enantiomer or
diastereomer thereof or a salt (e.g. a pharmaceutically acceptable salt) of any of these.
In a fifth aspect of the invention there is provided a method of treating cancer, e.g.
30  breast cancer and prdstate cancer (particularly metastatic prostate cancer), comprising
administering to a patient in need thereof a clinically effective amount of a compound
according to the first aspect, or an enantiomer, diastercomer or pharmaceutically
acceptable salt thereof, or of a composition according to the fourth aspect. The compound

may be aristeromycin, 3-deazaaristeromycin hydrochloride, (1S,2R,5R)-5-(6-amino-9H-



di astereonmer thereof or a salt (e.g. a pharnmaceutically acceptable salt) of
any of these.ln a third aspect of the invention there is provided use of a
conpound wocorodi3pry3to the first aspect in therapy. |n pa&criscabm@rootdiere is
provi ded use of a conpound according to the first aspect for the treatnent
of cancer, e.g. breast cancer and prostate cancer (particularly nmetastatic
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Flgure 4 shows % growth inhibition for the group administered compound D3;

Figure 5 shows the tumour volume changes on administration of compound I3;

20  Figure 6 shows body weight change for the group administered compound 13;
Figure 7 shows tumour volume growth inhibition for the group administered compound
I3.
Detailed Description of the Preferred Embodiments
In this specification, the numbering of the atoms in the compounds described is as

25 shown below:
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hydr ochl owodeloa36ad enant i omer or di astereoner thereof eCcTsGe@ioN0g3s6g. a
pharmaceutically acceptable salt) of any of these. In a fifth aspect of the
invention there is provided a method of &reating cancer, e.g. breast cancer
and prostate cancer (particularly netastatic prostate cancer), conpri si ng
adm nistering to a patient in need thereof a clinically effective anount of
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ol hydr ochpbshosa, itwill i gereRy _bg_hQ'ér.ogen unless the context indicates otherwise.
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a control group and a group a ed conpound igure 3 shows tunour
vol une changescéseithch® ardh{ordotlyrioOplit particulen pnadryriiest endthemtim d10dIDS8;

particular instance, X is C and Y is O. In such instances the bond between them is a single

15  bond, and there will be no substituent on which ever of X and Y is O.
A may be C or N. In the event that A is C this-represents the same ring structure as
3-deazaneplanacin A (when X and Y are both C and are joined by a double bond). If A is
C, the substituent on it may be H, or may be some other substituent such as an alkyl group

or an aryl group (as defined below).

20 Alkyl groups described herein may be C1 to C12 alkyl groups, or C1 to C8, CI to
"~ C6 or C1 to C4. They may be for example methyl, ethyl, propyl, isopropyl, butyl (», s or
1) etc. They may be linear, or they may (except for C1 and C2) be branched or cyclic
alkyl. They may optionally contain one or more double or triple bonds (i.e. they may be
alkenyl and/or alkynyl). They may optionally be substituted with one or more
25 substituents. Each substituent on the alkyl groups may, independently, be R-B- (where R
is hydrogen or an alkyl group as described above or an aryl group as described below,
both being optionally substituted and B is O, S, N or Si) or halogen (e.g. F, Cl, Bror I). In
the event that B is N or Si, the other (i.e. hitherto undefined) position(s) on B may (each
independently) have an alkyl or aryl group as described herein. The alkyl groups may be
30  arylalkyl groups. They may be arylcycloalkyl groups. They may represent alkoxyalkyl or
aryloxyalkyl or alkylaminoalkyl (e.g. mono- or dialkylaminoalkyl) groups or
arylaminoalkyl groups or alkanethioalkyl groups or arylthioalkyl groups or alkylsilylalkyl
(e.g. trialkylsilylalkyl) groups or arylsilylalkyl groups (e.g. trialkyl-, aryldialkyl- or
diarylalkyl- silylalkyl groups). They may represent oligoether groups (e.g.



Figure 4 shows % growth inhibition for the group adm ni stered conpound D3;
Figure 5 shows the tunour volune changes on adm nistration of conpound 13;
Fi gure 6 wbawny/dseddy wei ght change for the group adm ni stersdoompasad 13;
Figure 7 shows tumour volunme growh inhibition for the group adm nistered
compound 13. Detailed Description of the®Preferred Enbodi ments In this
specification, the nunbering of the atons in the conpounds described is as
shown below. I n the event that one of the atons in the above structure is
repl aced bM(GHfTHF®rEHiClat-pon ¢lezogmindgriNgsi(s.gr HACAgS3HNTY),G@He@Hpo whateomd1 t hi s
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single bond, and there will be no substituenf on which ever of X and Y is
O A may bekytarykgrrups ¢f dihdripJ@if- of peptapalkylagyl igroupsy epney be alkoxyasykeieBpy i ng

structure B Fﬁwl | Bné\y Y.aLe both C and are joined by

a doubl e bglﬁa O)SI S (?B?@é g é]}ﬁpﬁggﬁo%gﬁ rgfay be H or may be sone

ot her substit ukhtnd Rh ey be hidkodenghelogen, optionally substituted alkyl, optionally
substituted aryl, optionally substituted alkyl-Z- or optionally substituted aryl-Z-, where Z

15 is N, O, S or Si. In the event that Z is N or Si, the other (i.e. hitherto undefined)

position(s) on Z may (each independently) have hydrogen, an alkyl group or an aryl group
as described above. R' and R? may together form an optionally substituted hydrocarbon
bridge or an optionally sybstituted a,w-dioxahydrocarbon bridge between X and Y. The
substituents may be alkyl, aryl, R-B- or halogen, as described above. The hydrocarbon

20  bridge may have formula |(CH>),-, where n is an integer. n may be between 1 and 6, or 2
and 6,3 and 6,4 and 6 or 3 and 5, e.g. 1, 2, 3, 4, 5 or 6. In some instances the bridge may
have substituents as described above. The substituents themselves may form a ring,
whereby the substituent on N9 of the ring system is a fused tricyclic ring system. In many
embodiments, R' is hydrogen, and in some embodiments both R' and R* are both

25 hydrogen. In some embodiments R? is an alkyl group having an oxygen substituent (e.g.
hydroxyl, alkoxy or aryloxy).

R® and R* may, independently, be hydrogen, halogen (e.g. chloro, bromo, iodo or
fluoro), optionally substituted alkyl, optionally substituted aryl, optionally substituted
alkyl-Z’- or optionally substituted aryl-Z’-, where Z’ is N, O, S or Si. In the event that Z’

30 is N or Si, the other (i.e. hitherto undefined) position(s) on Z’ may (each independently)
have hydrogen, an alkyl group or an aryl group as described above. R® and R* may
together form an optionally substituted hydrocarbon bridge or an optionally substituted
a,m-dioxahydrocarbon bridge between the two carbon atoms to which they are attached.

Broadly the choice of options for R? and R* is the same as for R' and R* above. In some



or an aryl group (as defined below). Al kyl groups described herein may be
G to C12 alkyl groups, or d to C8, C to C6 or U to C4. They nmay be for
exanpl e nwollo3ezibyl , propyl, isopropyl, butyl (n, s oPCTr)SGeomw/oO0BEey may
be linear, or they may (except for C and C2) be branched or cyclic alkyl.
They may optionally contain one or norel@ouble or triple bonds (i.e. they
may be al kenyl and/or al kynyl). They may optionally be substituted with one
or nore substituents. Each substituent on the al kyl groups may,

i ndependenembodlhenﬁ- BR? (aMderRé¢ Rrd sbdily dilk@ey) aryl@ty alrkYbgefiepUporas addescdi bed
above or ﬁfé’ group as descri beg bhel ow, both being optionally
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position(s) on :réggeach |ndependently) ave an al kyl group as

descri bed fa@ﬁ@mde MEROH). gr oups may be aryl al kyl groups. They may be
arylcyc oal kyl »gr,
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H( CH2CH2NH) nCH2CH2-) where n=l to about 6. The total nunmber of atoms (other

than hydroBedng R 38 oty hpdrogen shereby PG renfeseRts HiTimaph aMHNEroup el pihoy
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aromatic ] o] o) t.hey may be heterocyclic. They
may for exarrp e%aé)oegeg%% aéh({ fﬁy gﬁ?rh?%gwigeypyrl dyl, furyl, pyrrolyl,
thiofuryl, im @hz qirgdent urméﬁhoﬂ ,alsguéntoipayses dﬁamdmrhmlaiml dﬁttereofﬂafsyofrmrye
optlonally be su tltutg th one pr nore substituents subst tuent
on the aryPolBPYHIS desgri ?%%a&%d n@lsy, eprompagses m?tssﬂegn?lygraé?se

descri hed ghnysundyREE of tiRdiKanH6RbR SNt -didk@Yori&Y. RAIbUncEMPAREEsalts of the

compounds and of their enantiomers and diastereomers. The salts may be clinically
acceptable salts. They may pharmaceutically acceptable. They may be for example
chlorides, bromides, sulfates, phosphates or some other suitable salt.
The present invention excludes from its scope hitherto known compounds,
20  including 3-deazaneplanocin A or aristeromycin.
The compound may show activity to activate E2F1-induced apoptosis of at least
about 15%, or at least about 20 or 25%, or about 15 to 25%, 15 to 30%, 15 to 20% or 20
to 25%. In this context, transcription factor E2F1, which is involved in the action of
tumour suppressing proteins, was engineered with ER receptor ligand binding domain.
25 (ER receptor is a nuclear hormone type of intracellular oestrogen receptor.) The
compound may show activity to activate E2F1-induced apoptosis in the presence of 4-
OHT of at least about 25% or of at least about 30, 40, 50, 60, 70 or 80%, or of about 25 to
about 80%, or about 30 to 80, 50 to 80, 60 to 80 or 50 to 70%, e.g. about 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80 or 85%. 4-OHT is 4-hydroxytamoxifen, an anti-estrogenic
30 metabolite of tamoxifen with a much higher affinity for oestrogen receptors than
tamoxifen itself. The compound may show apoptosis induction in colon cancer cells with
histone deacetylase inhibitor TSA (Trichostatin A) of at least about 40%, or at least about
50, 60, 70 or 80%, or about 40 to about 90%, or about 50 to 90, 70 to 90, 40 to 60 or 50 to
80%, e.g. about 40, 50, 60, 70, 80 or 90%. It may be capable of inhibiting the function of



akyl aryl groups or di-, tri-, tetra- or penta- alkylaryl groups, or may be
al koxyaryl groups or al koxyal koxyaryl groups. They may be hal oaryl groups.
R1 and Rawomyiomseiigdr ogen, hal ogen, optional |y substi t utret/sakénplopo3se

optionally substituted aryl, optionally substituted al kyl-Z- or optionally
substituted aryl-Z-, where Zis N, O Sldr Si. In the event that Zis N or
Si, the other (i.e. hitherto undefined) position(s) on Z may (each .

i ndependent | y) have hydrogen, an al kyl group or an aryl group as descri bed

gbO\ée. Rl Poigicdidb E@ij?slkﬁg%bfg@[exfl)(ﬂ’%@ﬁ) Isrpzeimnaihihgs &H%S(E,i dctlz'ﬁyi ghydﬁmamwn
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above. TheDgxgggﬁQB % rdaeropayy have fornmula -(CH 2)n-, where n is an
integer n may be between 1 and 6, or 2 and 6, 3 and 6, 4 and 6 or 3 and 5,
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typi calis pr adiiistrafond) 188 Rate fo¥ seifictrB@dn of the agent or compound; the duration of the
treatment; drugs used in combination or coincidental with the treatment, together with
other related factors well known in medicine.

One skilled in the art would be able, by routine experimentation, to determine an
effective, non-toxic amount of agent or compound which would be required to treat

20  applicable diseases:

Generally, an effective dosage is expected to be in the range of about 0.0001mg to
about 1000mg per kg body weight per 24 hours; typically, about 0.001lmg to about
750mg per kg body weight per 24 hours; about 0.01mg to about 500mg per kg body
weight per 24 hours; about 0.1mg to about 500mg per kg body weight per 24 hours; about

25 0.1mg to about 250mg per kg body weight per 24 hours; about 1.0mg to about 250mg per
kg body weight per 24 hours. More typically, an effective dose range is expected to be in
the range about 1.0mg to about 200mg per kg body weight per 24 hours; about 1.0mg to
about 100mg per kg body weight per 24 hours; about 1.0mg to about 50mg per kg body
weight per 24 hours; about 1.0mg to about 25mg per kg body weight per 24 hours; about

30  5.0mg to about 50mg per kg body weight per 24 hours; about 5.0mg to about 20mg per
kg body weight per 24 hours; about 5.0mg to about 15mg per kg body weight per 24
hours.

Alternatively, an effective dosage may be up to about 500mg/m*. Generally, an

effective dosage is expected to be in the range of about 25 to about 500mg/m?, preferably



diols, for exanple nethylene acetal, eththylidene acetal or isopropylidene
acetal (acetonide: -OC(Me 2)O). R5 and R6 may be hydrogen, optionally
subst i t utwo 2aioksb218r optionally substituted aryl. R5 anecR8&Grep/00438get her
with the nitrogen atomto which they are attached, forman optionally :
substituted azacycl oal kyl group. The rindg of the azacycl oal kyl group may
have about 3 to about ring nenbers, or 4 to 8 5 to 8 or 5to 7 nenbers. In
many enbodi nents R5 and R6 are both hydrogen whereby N6 represents a
primary amibvat @6aumbolin3 Sihe'm’ embes pregsalsly Mboues &5 abdwr 300anah datlymore

tertiary amno group. Broadly the_chojge of options _for RS and R6 is the
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15 In general, suitable compositions may be prepared according to methods which
are known to those of ordinary skill in the art and accordingly may include a
pharmaceutically acceptable carrier, diluent and/or adjuvant.

These compositions can be administered by standard routes. In general, the
compositions may be administered by the parenteral (e.g., intravenous, intraspinal,

20  subcutaneous or intramuscular), oral or topical route. More preferably administration is
by the parenteral route.

The carriers, diluents and adjuvants must be "acceptable" in terms of being
compatible with the other ingredients of the composition, and not deleterious to the
recipient thereof.

25 Examples of pharmaceutically acceptable carriers or diluents are demineralised or
distilled water; saline solution; vegetable based oils such as peanut oil, safflower oil,
olive oil, cottonseed oil, maize oil, sesame oils such as peanut oil, safflower oil, olive oil,
cottonseed oil, maize oil, sesame oil, arachis oil or coconut oil; silicone oils, including
polysiloxanes, such as methyl polysiloxane, phenyl polysiloxane and methylphenyl

30  polysolpoxane; volatile silicones; mineral oils such as liquid paraffin, soft paraffin or
squalane; cellulose derivatives such as methyl cellulose, ethyl cellulose,
carboxymethylcellulose, sodium carboxymethylcellulose or
hydroxypropylmethylcellulose; lower alkanols, for example ethanol or iso-propanol;

lower aralkanols; lower polyalkylene glycols or lower alkylene glycols, for example



about 80% or about 30 to 80, 50 to 80, 60 to 80 or 50 to 70% e.g. about
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80 or 85% 4-CHT is

4- hydr oxywermwiden3 an anti estrogeni ¢ netabolite of tampgirfsenoosobdsse much
hi gher affinity for oestrogen receptors than tanoxifen itself. The conpound
may show apoptosis induction in colon cdBdcer cells with histone deacetyl ase
I nhibitor TSA (Trichostatin A) of at |east about 40% or at |east about 50,
60, 70 or 80% or about 40 to about 90% or about 50 to 90, 70 to 90, 40 to

60 or 50 tpol&@ﬂz{g/leﬁe glyahopblyptopylide 8Bcolf Qethfeheorglo%o piopyleay flgcslapiah! e of
I nhi biting

ctlon of Pol nb repressive co lex 2 (P psotei
this cont ekvtyfeaetg 5ol yorwle/errg{ Ja 3y 4t efote;SCWa@Se seprope| ﬁ) \?!HCZH%? gﬁ?ﬂ@prﬁs
apopt 0si s {fiidtald) or ik oldRE o aanéiraggr ChrSAlcBRAMN,; e lagu
with TSA for 48h. The |nvent|on addi ti onal y provi des or therapeutlc uses
of the conpwml and pepaleuicigzr Tmcalluether eatipeat cariepavilbiwnt feeel 9%
wel | as,fopg canents and conpositions for such uses
The patlen s}ﬁ‘éﬁgg{)%wgarﬁ r?s%y be human or may be non-hunman. The
pati ent may be Ehacompsiteoms wé theahvantioa nipyr ke 1n'ﬁlferrpamrtahh¢ fmmﬂninﬂsmtpm byat e,

e.g. a non:hunman I‘IITB. e.a do ti,c anima nma

ot ir. |t OB B, U T AdPrmRESh SUGRDF A1 RSB AEL 8 cipsults!”
nont her apetdbies, kapletsOElitife ferospampIels uoim tab@sbinfoeit duixable THE aihetiapgionitgal | y
effective dose |evel for any particular patient, will depend upon a V%I‘I ety

of fact or shalatign fhgh asnly dhtssasid rinkalatioy oF ol dghalaiien, HB & &erat syiahds fome
di sor deg ; ?&&ht\éfaﬁ ){dfgfmstﬁt&ﬁoﬁ elselell @db&ﬁmﬁeemmmsemsdor lhﬁsveﬁeﬁmﬁéchbﬁn

enpl oyed; g@r wei ght , gener al heéalth, sex and diet of
patient; the tiher aimingtratiorsas an ingertablheolugen er sifspensifinningn-texi¢ @nrentem:llyr ate

of sequest 0 I ggﬂggé t
drugs usedsl&n t%glr?béﬂutep&oo%q%geégf%l en a?d\/%it Pﬁ @H{ﬁ% rlgdz}?%%n%ﬁ?et’c?ggﬁﬂegr?enw th
ot her rel abeﬁferédisetlme,setmaioll alkmqmnprmpylm(glpadhe One skilled in the art woul d
be abl e, by rou i ne ex gte eternm ne. an effa%étlve non-t oxi c

amount of agent %IPC &% %}ﬂrﬁ ger}tﬁ,cﬁzfﬂpée@tst ghd; adpiyants’for oral use

15 include peanut oil, hqu1d parafﬁn sodium carboxymethylcellulose, methylcellulose,

sodium alginate, gum acacia, gum tragacanth, de—xtrose, sucrose, sorbitol, mannitol,
gelatine and lecithin. In addition these oral formulations may contain suitable flavouring
and colourings agents. When used in capsule form the capsules may be coated with
compounds such as glyceryl monostearate or glyceryl distearate which delay

20 disintegration.
‘ Adjuvants typically include emulsifiers, preservatives, bactericides and buffering

agents.

| Solid forms for oral administration may contain binders acceptable in human and
veterinary pharmaceutical practice, sweeteners, disintegrating agents, diluents,
25 flavourings, coating agents, preservatives, lubricants and/or time delay agents. Suitable
binders include gum acacia, gelatine, corn starch, gum tragacanth, sodium alginate,
carboxymethylcellulose or polyethylene glycol. Suitable sweeteners include sucrose,
lactose, glucose, aspartame or saccharine. Suitable disintegrating agents include corn
starch, methylcellulose, polyvinylpyrrolidone, guar gum, xanthan gum, bentonite, alginic
30 acid or agar. Suitable diluents include lactose, sorbitol, mannitol, dextrose, kaolin,
cellulose, calcium carbonate, calcium silicate or dicalcium phosphate.  Suitable
flavouring agents include peppermint oil, oil of wintergreen, cherry, orange or raspberry
flavouring. Suitable coating agents include polymers or copolymers of acrylic acid

and/or methacrylic acid and/or their esters, waxes, fatty alcohols, zein, shellac or gluten.



applicabl e di seases. Cenerally, an effective dosage is expected to be in
the range of about O OO0Q ng to about | OOOng per kg body wei ght per 24
hours; twocaldogs21about 0.00 | ng to about 750ng per kg lpamsGaaioghizsper 24
hours; about 0.0 Ing to about 500ng per kg body wei ght per 24 hours; about
O. Il ng to about 500ng per kg body wei ght Ider 24 hours; about O lng to about
250nmg per kg body wei ght per 24 hours; about |.Org to about 250ng per kg
body wei ght per 24 hours. More typically, an effective dose range is

ex pe<2: Z eg t Smlmléb prdsél@atﬁmgﬁclabﬁ ubdlhmOa@azb@teabnmhmZgQ ﬁ@h@&écdpﬁelbl}(zhsc@ﬁbiog ht
per ours; a ou ody wei per 24 ho rs
about | . Onffithgmg Lparsbﬁ?g lparag@ayr \ﬁ%qlﬁlﬁ'tblﬁ‘gP ey ﬁaﬁ%@ ubsigagts 10

about 25”Umﬁgﬁesiﬂﬂn Q&Qﬂété’\@teﬁﬁ& abial c?cﬂurﬁ%léa‘ie AR cRoRED of @alé‘b@'tl{talﬁé)'ﬁﬁleoer
kg body wei gt per 24 hdurs; about Onmg to about 20ng per kg body wei ght
per 24 houdtgaymln@uéwglyp@yhmon@st%wgowycmlm@wamu ght per 24 hours.

Al ternatively, 0, aho ally,
an eff e}ct ive doﬂglglJlgic fog&éiééeoége%ﬁﬁgls@){?ﬁ&? #goétglr?gie}l é{#dlé(%gut ghg?vg%gl%l%’t
500ny/ m 2, aﬂlqei‘decraaﬂi)éryaﬂmtableZﬁquﬁd)caﬁetstinaﬁaeTg/anﬂ oitoswehpis eflise afll peaminooil, 25
to about 300nm/n2, stjll re prefer. abot 25 to.about, 25 / even
e L U R T S A RN R T e
about 75 t glyadloptopy OBV, dﬁ ?étﬁﬂhﬂley lykcol, teﬂﬁhalpwljaﬁolanmpr@@hbprmceidﬁe

tr eat nent vvould be for t ration o the di sease state. Further, it wll
be apparenfa“b’@‘&h@So@%ﬂﬁ%?r%%%@?sﬁlﬁm%e art that the optimal quantity

and spaging of &adiNdi Gy 91% 28R isMatibn y‘?ﬁ%ﬁér%ﬂ%ﬁs@)ﬁsf: éHt@ar?d?

extent of the dIS ase state elngtreate e fo rouea S|teo

admi ni st r asuspending agantre ﬁlatabieeswpertdm mnts oglude sodaldnvcaab@ztynhﬁéhsdgelhli(@a,t ed.

Al so, such 0 rm ned e Jues.
m%&ng/icnﬂmoge 'i'lg/fl}ox Is()R ﬁll'llalsey Po Ylll%¥l ﬁ}ortr(\?,l/l (ﬂ)&le SQ?HJH% gl%ﬁlg.{

It will al SO be appare di e art
opti mal coorr s@tydfalcohol. -Suitable dlspersmg agents include lecithin, polyoxyethylene esters of

fatty acids such as stearic acid, polyoxyethylene sorbitol mono- or di-oleate, -stearate or -
15 laurate, polyoxyethylene sorbitan mono- or di-oleate, -stearate or -laurate and the like.
The emulsions for oral administration méy further comprise one or more
emulsifying agents. Suitable emulsifying agents include dispersing agents as exemplified
above or natural gums such as guar gum, gum acacia or gum tragacanth.
Methods for preparing parenterally administrable compositions are apparent to
20 those skilled in the art, and are described in more detail in, for example, Remington's
° Pharmaceutical Science, 15th ed., Mack Publishing Company, Easton, Pa., hereby
incorporated by reference herein.
The composition may incorporate any suitable surfactant such as an anionic,
cationic or non-ionic surfactant such as sorbitan esters or polyoxyethylene derivatives
25 thereof. Suspending agents such as natural gums, cellulose derivatives or inorganic
materials such as silicaceous silicas, and other ingredients such as lanolin, may also be
included. |
The compositions may also be administered in the form of liposomes. Liposomes
are generally derived from phospholipids or other lipid substances, and are formed by
30  mono- or multi-lamellar hydrated liquid crystals that are dispersed in an aqueous medium.
Any non-toxic, physiologically acceptable and metabolisable lipid capable of forming
liposomes can be used. The compositions in liposome form may contain stabilisers,
preservatives, excipients and the like. The preferred lipids are the phospholipids and the
phosphatidyl cholines (lecithins), both natural and synthetic. Methods to form liposomes



treatment, such as, the nunber of doses of the conposition given per day
for a defined nunber of days, can be ascertained by those skilled in the
art usi ngvoanweanisstiienal course of treatnent determ nati orCraskenyobessgener al ,
suitabl e conpositions may be prepared according to nethods which are known
to those of ordinary skill in the art aldd accordingly may include a

phar maceutically acceptable carrier, diluent and/or adjuvant. These
conpositions can be adm nistered by standard routes. In general, the

conposi ti omg kieywnha thelaitNisd BY Rghtidy tb iBisRPEcNt e¢falendeisOnadd 1t PASEHOUE.,
i ntraspinal, subcutaneous or._intranuscul ar), oral or _topical route. Mor

pr ef er abl yMsdhadsin CelhBiclaey. o Qlyme fd Vp Acadrnic Rress. Qg Yo dN.¥af 1976).9; 33 ef ©

di luents apd agl LS WBith Reincap6RRIARNEN by RefbRRE® Of being conpati bl e
with the other ingredients of the conposition, and not deleterious to the

reci pi ent t her €bd preseuaipensonthersfencreletestd S-adedzaneplanmsind |(BZNep) denvatiyes
g | ; . Pt Ll | . M bl
pased of | ool AalEE, SRfR tdaiAREa B Rle RPN TaRe! MR RN ©

mai ze oil, askPRE odinplexy ahd amapethaneforoi be, usefiif Ifaweancet Itherapy.vEh®ipresent
cottonseed oil., nmize oil, sesane .oil, arachis qi.l. or cocanut oil; silicone
oo " el SR e fBE " EifAl ARy P, JrgioBalk TRERE oRplentally

pol ysi | oxapickivallyativeg dnagiohdfol ysol poxane; vol atile silicones; m neral
oils such as liquid paraffin, soft paraffin or squal ane; cellul ose

derivatives sudhe gbiegibienof theavorkwae: et hyl cel | ul ose,

car boxygret hyligel | yl, aseuiosofb 8@60‘?19;3%&% L& 6h ki R8&Bheplanocin A (DZN
hydroxypropylljr:ret hy{)ce I(ﬂfose};ém{ ower a ang%lss, #or examg)llqeé)aeqtoﬁglnol( or °P)
i so- propanol ; | owspreastaickaatd smhibidtherPgpdopati iepressize gbmplek? FRCDvpeoteins,
al kyl ene gl ycol s, fgr exanpl epol yet hyl ene gl ycol, pol ypropyl ene gl ycol,
et hyl ene gl ycol, SP pyl ene glycol, 1,3- butylene glycol or glycerin; fatty
aci d esters dijch as s¢re@pthe pydlogiahlrictisityeof theemoamppundyri state or et hyl
ol eat e POl YV Ry O et Bradly rH1a2E Hhatord {0 g baked ol HHE 3.
15  deazaneplanocin A (DZNep) core structure (Structure 1 and 2) and their respective

biological activities.

R‘ZN,R5 RG\N,Rs
N A N AN
N N
/4 /4
Reo IR
R2—x4Y?' R2-X =V~

RO OR* R R*
Structure 1 Structure 2

20

With respect to structure 1:

A may be carbon or nitrogen;

X and Y may be carbon;

the bond between X and Y may be saturated or unsaturated;

35 R' and R* may independently be hydrogen or halogen (e.g. Cl, F) or aliphatic,
arylaliphatic, hydrocarbyl group comprising 1 to 8 main chain carbon atoms and 0 to 3
heteroatoms, each heteroatom, independently being N, O, S, Si (if the heteroatom is N or
Si, the other group(s) attached thereto may, independently, be hydrogen, aryl or
aliphatic);



acacia, and petroleumjelly. Typically, the carrier or carriers will form
from1l0%to 99. 9% by wei ght of the conpositions. The conpositions of the

i nvent i orwoayions6iida a form suitable for adm ni strati on PgTISGRe®OD@I6 | N t he
formof a formulation suitable for oral ingestion (such as capsul es,
tablets, caplets, elixirs, for exanple),l6in an aerosol formsuitable for
adm ni stration by inhalation, such as by intranasal inhalation or oral
inhalation, in a formsuitable for parenteral adm nistration, that is,
subcut aneoglé,, Ri“,nlkr5 adnds RO sy ahddpehdeavionbdihydrjges térotn dﬁ@h?tlmj rﬁyﬂioﬁtiplﬁlt)ir:pn as
an injectabl e solution or, suspension, non-toxic parenterally acceptable

di | uents offOEMtE; @rdakipltic hen MGY%%E%tI% hydragasbyh rpup) qopinsisg Bnéo, 3
phosphat e RutfafdRss, eah H&?eroﬁ&ﬁ?ﬂﬁlepéi‘ﬁ@ntily, De R0V SN r & Xi¢ Be heRQGRoRENP! s
of suitable carriers, diluents, exclpients a%d adj uvants for oral use

i ncl ude peanu, el othet griug(s) sattathiadn theseieli may.ciadersadenstynec bydrogess earyl or
nmet hyl cel | . SOfll al gi g i . a

sucrose,? s%&@?ﬁg}’,&%ﬁﬁt 31% rtgae&é‘ll [ eoglﬁyl%cﬂl élﬁnggf%a%dg%@eoggﬁ@gg&oral
f or mul at i ohgdroearbyldnidgen sui tabl e flavouring and col ourings agents. Wen
used in cm | e for{nthe capsul es may be coated w th conpounds such as

gl yceryl FERFLISISFNE Sceryl di stearate which del ay disintegration.
Adj uvant's AvRheBe tatbbhel Mtegul sifiers, preservatives, bactericides and
buffering agents. Solid forns for oral adm nistration may contain binders
accept abl e)ﬁg%ldh%ﬁﬁﬁb&ﬁért\?& erinary pharnaceutical practice, sweeteners,

di si Nt 61 Ao HanROEHEn Xhdd PR belhRAL bGRanfiREE! Ng agents,
preservatives, u9r| cants an r time delay agents. Suitable binders

i ncl ude guR aalcRa, mawl mdeprndently; rbes hdrolgen gunhalpgeya oaraliphatsp dirylaliphagicnat e,

. vl . gl |, i tabl I ncl ud
cucrost, 1 BoraEoH R ShmBRHE Y E0G PR ol AT o HRE RERRelR g

agent s i nckasticheterbstom independently being N, O, S, Si (if the heteroatom is N or Si, the other

group(s) attached thereto may, independently, be hydrogen, aryl or aliphatic);

15 R?and R* may, independently, be hydrogen or halogen or an aliphatic, cylcoaliphatic,
aromatic, arylcycloaliphatic or arylaliphatic hydrocafbyl group or may be linked so as to
define an aliphatic hydrocarbyl bridge;

R’ and RS may, independently, be hydrogen or an aliphatic, cycloaliphatic, aromatic,
arylaliphatic, or arylcycloaliphatic hydrocarbyl group comprising 0 to 3 heteroatoms,

20  each heteroatom, independently, being N, O, S, or Si(if the heteroatom is N or Si, the

" other group(s) attached thereto may, independently, be hydrogen, aryl or aliphatic).

A library of 21 compounds with different heterocyclic ring based on the lead
compound, 3-deazaneplanocin A (DZNep), was synthesized and purified. In addition,
modification of the cyclopentene ring and side-arm, i.e. the group attached to C3 of the

25 cyclopentene (or cyclopentane) ring was also investigated. Results of biological testing
are summarized in Table 1.

Apoptotic assays for structure-activity relationship analysis

Two assays were used to measure the compound’s activity in induce apoptosis. The
first assay measures the activity of compound to activate E2F1-induced apoptosis. In this

30  assay, transcription factor E2F1 was engineered with ER receptor ligand binding domain.
Addition of 4-OHT will be able to activate ER-E2F1 complex activity. DZNep has been
found to induce E2F1-induced apoptosis so this assay was used to compare the new
derived compounds with DZNep for their ability to induce apoptosis in this cellular

system.



starch, nethylcellul ose, polyvinylpyrrolidone, guar gum xanthan gum
bentonite, alginic acid or agar. Suitable diluents include |actose,

sor bi t ol ,womnrvased13 dextrose, kaolin, cellulose, calciumrcrsGernavessscal ci um
silicate or dicalcium phosphate. Suitable flavouring agents include
peppernint oil, oil of w ntergreen, cherdfy, orange or raspberry flavouring.
Suitabl e coating agents include polyners or copolyners of acrylic acid

and/ or methacrylic acid and/or their esters, waxes, fatty al cohols, zein,
shel : a(r:\ or gl u}"]mselsauhd abéagb\paseawl%mﬂiwaﬁedsml syﬂﬁrgmdidffecbleflm@tcﬁ,mpduhasﬁ n
E, al pha- toc ero corbic. acl net par aben, propyl paraben or

sodi um bi sHitBHstene §E‘i‘°teﬁ/g‘fsé 1OF 9 ?rynél}’q}i’(t;félsn’é’@lﬁ%té%?ﬁ selonraapeer @llsari ¢
aci d, sodi pNeb&akBows lisiBrey Math T@AQB 15&10@ strond hEdPi&sid hﬁ@olgﬁ lc@¥ceR QI S

i ncl ude gl yceryl nonostearate or ycer di stearate: Liquid fornms for oral
adni ni st r at(Tieng e/ deameer Gell.il3, 43 Sﬂl OBb Agan ﬁigmw eayeprunds ard ¢ampaged

carrier, SgkdahyRe msﬂ edco?l?er Eddcﬂﬂ%l éb%gp}éﬁt\%h I@ Assals WéR c%h{ich‘?ecPH

peanut 0|I sesa , sun Swer ower arachi's ol coconut
oi l, liqui abcpaiaaéa‘wnh Jahpyt @rebgley.col , propyl ene gI ycoI , pol yet hyl ene
egcoI, et hanol , propanol, isopropanol, gl ycerol, fatty al cohols,

triglycerides or mxtures thereof. Suspensions for oral adm nistration may
further conprise dispersing agents andfgyle suspendi ng agents. Suitable
suspendi ng agents include sodi um carboxynet hyl cel | ul ose, nethyl cel | ul ose,
hydr oxypr opyl net hyl - cel | ul ose, pol y-vinyl -pyrrolidone, sodium al ginate or
acetyl al cohol. Suitakl&. gispersing ggﬁ@kﬁ include gegjthin, ombinati n“mh
pol yoxyet hyl ene esters o? fatty acids”such as stearlc aci d, polyoxy et yl ene
sorbitol nono- or di-oleate, -stearate or - Iaulrndtl@dapopﬁp@lxyet D Afgnhibitor
sorbitan nono- or di-oleate, -stearate or -l aurat @QﬂTfhe li ke. TW%A

emul sions for oral adm nistration may further congrlse ne or nore
enul si fying agents. Suitable emulsifying agents |nclude di sper si%\pgpessiss
as exenplified above or natural guns such as guar um acacia or gum
tragacanth. Methods for preparing parenterally aﬁ/ tF%Dbl e conpositions
are apparent to those skilled in the art, and are descrlbed in nore detai
in, for exapple, Rem ngton's ¢
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Phar maceuti cal Science, 15th ed., Mack Publishing Conpany, Easton, Pa.,

her eby i ncorporated by reference herein. The conposition nay incorporate
any suit abeosumsbast ant such as an anionic, cationic or POOISG2aI000356
surfactant such as sorbitan esters or pol yoxyethyl ene derivatives thereof.
Suspendi ng agents such as natural guns, 18ellul ose derivatives or inorganic
materials such as silicaceous silicas, and other ingredients such as

| anolin, may al so be includedg. The conpositions may al so be administered in
the formof51iposones. Lipospnmes are general |y deNowedvity om phosplocictipitgs
or other |ipid substance ;ﬂé%mfére formed by nono- or nulti-Ilamellar
hydrated liquid crystal s tHat are dispersed in an aqueous nedium Any

non-t oxi c, physiolﬁgkfﬁyfy accept abl e and netabolisable |ipid capabl e of
form ng IiposoneEocan_ e used. The conpositions in |iposone form may
contain stabiliserspygpregervatives, excipients and the like. The preferred
| i pids are f{he phospholipidsoand the phosphatidyl chol.ines (I eci ins%,
both natura? and synthetig. thod€ to formlipos YWY known i AAEVHY ¢ |
and in relation to this gpgcific reference is nmade to: Prescott, Ed.

Met hods in Cell Biology, ,NOlume XIV, Academ c Press, New York, N.Y. (1976),
p. 33 et seq., the/EG%iFﬁts of which is incorporated herein by reference.
The present inventionr therefore relates to 3-deazanepl anocin A (DZNep)
derivatives 5 and/ oHPan&8ogues. Suitable therapeutically attractive
exanpl es tayget histone methylation and PRC2 conphgyactieitdd may t hayoedcairy be
useful for cancer therap¥y “present specification describes the chenical
synt hesi s and bi ol ogi cal &ésting of potentially biologically active

conmpounds. The obj j of the work were: io i) to develop a library of
conpounds based B8R the 3- deazanepl anocin A (DZNep) core structure to
inhibit the Pol ycompgarepgpessi ve conplex 2 (PRC2) proteins, and
8 0 a No activity No activity
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9 a No activity No activity
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10 0 a No activity No activity
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ii) to screen the biological

activity of these compounds.
invention broadly relates therefore to conpounds based on the 3-

The present

'S

deazaneplwpaoion3se18DZNep) core structure (Structure 1 ardTRG2e0900435€i r

respective bi ol ogi cal

activities.

Structure 1 Structure 2 20 Wth respect

to structure 1: A may be carbon or nitrd§en; X and Y may be carbon; the

bond between X and Y nmay be saturated or
i ndependently be hydrogen(gr hal ogen (e.g. O, F) or aliphatic,

group canprising 1 to $loativitghai n caMwact&it9ns
i ndependently being N, O S, S

aryl al i phatiz,
and 0 to 3 heteroatons,

hydr ocar byl

Het er oat om

unsaturated; 2 RL and R2 may

(if the heteroatomis N @¢r i, the other group(s) attached thereto nay,

i ndependently, be hydrogeyN abyl
i ndependent|y benb drq:? or an aliphatic,
aryl aliphatic or aryl cycl oaliphatic hydrocarbyl

het er oat ons,

i ndependent

each héd&®r oatom
het er oat om }
y, be hydrog

~

cycl oal i phatic,
group conprising O to 3
i ndependently, being NN O S, or
N or Si, the her group(s) attacheq;t o]

Vi) or 5 al i phatic), %\ﬂngeyflgﬁ%a

or aliphatic);R3, R4, R5 and R6 nmay
aromati c,

(if the

RZNO rr%c)}wlty

optionally be linked so égNto define an aliphatic hydrocarbyl bridge. Wth

respect to structur N
io the bond bet wd€n

may be carbon or nitrogen;

X and Y may be carbon;
d Y may be saturated or unsaturated; Rl and R2 nay,

i ndependent |y, be hygrogen or halogen or aliphatic, arylaliphatic,
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hydr ocar byl group conprising 1 to 8 main chain carbon atonms and 0 to 3
het er oat ons, each heteroatom i ndependently being N, O S, Si (if the
het er oat owoi2s10436713Si , the other group(s) attached ther @eCw/SGaY09/000356
i ndependently, be hydrogen, aryl or aliphatic); i5 R3 and R4 may,
i ndependent |y, be hydrogen or hal ogen oR0an aliphatic, cylcoaliphatic,
aromatic, arylcycloaliphatic or arylaliphatic hydrocarbyl group or nay be
| i nked so as to define an %Jiphatic hydr ocar byl bridge; R5 and R6 may,
i ndependent19dy, be hydrogenijor an ald phatic, cycl odogekigity c, ar ondlol &fivity
arylaliphatic, or arylcyc Ni%ﬁatic hydr ocar byl group conprising O to 3
het eroat ons, 20 each heteloatlom independently, being NN O S, or Si(if the
heteroatomis N or S, t h@r group(s) attached thereto may,
gn, aryl or aliphatic). Alibrary of 2 1 conpounds
with different heterocyttic ring based on the | ead conpound,
3-deazanepl anocin A (B ), was synthesized and purified. In addition,
nodi fication of the cygNopentene ring and side-arm i.e. the group attached
to C3 of the 2% cycl opentene €or cyclopentane) ring was al so i nvesti gat ed.
Resul ts of # ol ogi cal test,\in are summarized in T astiyity Apopt ot N9 activity

l rg)

assaysfor structure-activy &) ati onshi p anal ysis Two assays were used to
measure the conpound' s acty in induce apoptosis. The first assay
nmeasures the actiyitYy compound to activate E2F1 -induced apoptosis. h
this 30 assay, transcriftion factor E2F1 was engineered wth ER receptor

| i gand bi ndi ng domai ng_ Adldition of 4-OHT will be able to activate ER E2F1
conpl ex activity. DZNep\ has been found to i nduce E2F1 -i nduced apoptosis so
this assay was used to conparguythe new derived conpounds w th DZNep f or
their abili?2ly to induce apoptbsis im this cellular siyBtem The secofd “assay
was designed to neasure s Fgitstic effect of new conpounds with histone
deacetyl ase inhibitor TSA ‘époptosis i nduction in colon cancer cells.
DZNep is known to synff}p'thﬂ TSA to induce strong apoptosis in colon
cancer cells
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((Jiang et al.,
are conpared with DZNep in the context of
Assays wewe 20mndened i n accordance with Jiang et al
Structure Synthesis E2F1 Conbi nation with Induced apoptosis HDAC i nhi bitor

Cancer Cel |,

13, 529-541, 2008).
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i nduci ng apoptosis with TSA
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No activity No activity No activity No activityNo activity No activity No
activity No activity No activity 70 %82 %0 % 51% No activity No activity
Exanpl e WoNo1oastisity No activity (racemate) Exanpl e 1PCRsGaowmiovesy No
activity (racemate) Exanple 11 No activity No activity (racenmate)32 58% H
(racemate) 33 Exanple 13 No activity No2activity (racemate) a) Cho, J. H.,
Bernard, D.L., Sidwell, R W, Kern, EE R, Chu, C K Synthesis of

Cycl opent enyl Carbocyclic Nugl eosides as Potential Antiviral Agents Agai nst
Ort hopoxvi razses and SARS J e Ch@xampt9]2 1140-1 128% 2006) b) Yasgy M,
Zhou, J., Schneller, S M tsunobu reaction in preparing 3-
deazapurine carbocyclic %u | egsi des. Tetrahedron 63(?41";95- 1300 (2006). c)
M chel, B. Y., Strazewsk™ M Synthesis of (-)-neplanocin A wth the

hi ghest overal | vyi ela an Efficient Mtsunobu coupling. Tetrahedron 63,
9836- 9841 (2007).

HO OH
(racemate)

NH,

33 Example 13 No activity No activity

HO OH

(racemate) o
a) Cho, J. H., Bernard, D.L., Sidwell, R. W, Kern, E. R., Chu, C. K. Synthesis of

Cyclopentenyl Carbocyclic Nucleosides as Potential Antiviral Agents Against
Orthopoxviruses and SARS J. Med. Chem., 49, 1140-1148 (2006)

b) Yang, M., Zhou, J., Schneller, S. W. The Mitsunobu reaction in preparing 3-
5 deazapurine carbocyclic nucleosides. Tetrahedron 63, 1295-1300 (2006).

¢) Michel, B. Y., Strazewski, P. Synthesis of (-)-neplanocin A with the highest overall

yield via an Efficient Mitsunobu coupling. Tetrahedron 63, 9836-9841 (2007).

d) US4,613,666.

10 Example 1: 2',3'-O-Isopropylidene-3-deazaneplanocin A
A mixture of 3-deazaneplanocin A hydrochloride (DZnep) (20 mg, 0.067 mmol), 0.5 mL
of DMF and 1 mL of 1 M HCI in diethyl ether in 5 mL of acetone was stirred at room
temperature for 18 h and then neutralized with triethylamine (TEA). The solvent was:
removed under reduced pressure. The residue was purified by flash chromatography

15 (silica gel, MeOH/TEA/DCM = 10:10:80) to afford 18 mg (89 %) of the title compound.
'H NMR (MeOD, 400MHz): & 8.175 (s, 1H), 7.68(d, J = 6.4 Hz, 1H), 7.12(d, J = 6.4 Hz,
1H), 5.55 (s, 1H), 5.36 (d, J = 6.0 Hz, 1H), 4.68 (d, J = 6.0 Hz, 1H), 4.365 (s, 2H), 1.48
(s, 3H), 1.35 (s, 3H); ESI MS m/z for C;sH;3sN4Oj3 calculated: 302.14, found: 303.13
(M+H)"

20
Example 2: 3-Deazaaristeromycin hydrochloride (D2)
To a solution of 3-deazaneplanocin A hydrochloride (DZnep) (15 mg, 0.05 mmol) in 2

mL of MeOH was added 10 mg of 10 % palladium on charcoal. The suspension was



d) U4, 613,666. Exanple 1: 2',3' -0-1sopropylidene-3-deazanepl anocin A A

m xture of 3-deazanepl anocin A hydrochl oride (DZnep) (20 ng, 0.067 mol),
0.5 nL ofwODliB1sem6k12 nL of 1 M HC in diethyl ether in 5poil/Schommetsae was
stirred at roomtenperature for 18 h and then neutralized with
triethylanne (TEA). The solvent was re@dved under reduced pressure. The
residue was purified by flash chromatography (silica gel, MeOH TEA DCM =
10:10:80) to afford 18 ng (89 % of the title conpound. 1H NVR ( MeQOD,
400MHz) :  dst@reld7 for (18, hldtroorh. R8{pdrature undeta g drdgehh ,atthodphiett. The=mxtdreHzas | H) ,

57 (' M Lo it b i st ol (-

302. 14, fopRdaragAB3LERIS M5 ¥ ExddPlafio 9 two [AeREAR dom &S QW&@ﬁMS%'ﬂi de
(D2) To a solution of 3-deazanepl anocin A hydrochl oride (Dznep) (15 ng,

0. 05 mol ) CiAllieN4Q; caliculatedr-2oth 2. dehards 269 1 )10 % pal | adi um on char coal .
The suspension wasstirred for 18 h at roomtenperature under a hydrogen
at nosphere. The m xture was filtered with a pad of celite to renove the

pal | adi um Exiamppr oduc3: was (bRy#R{SSD-9-Ni|[Bithydrespmatliyt)ed,5NP-isnpidpylidgneld
(ratio of t di ast er epi rs = 1-1). ES z.for Cl2H1I6NACB

cal cul at ed.°3\',\‘{3‘§2f’.“§l fﬁﬁﬁh@rﬁ%ﬁﬂ#’“ﬁ%ﬂ’?é&éﬁﬁ%“?e (I ,4 ,5S)-9-

-[ 3- (hydroxynet hyl) -4, 5-0, O-i sopropyl i dene-2- cycl openten-L-yl |-~

L~- bi s-"ert - but oxycar bonyOadeni ne To a solgati osoef (i ?, 4i ?,55)-9-
-[3-(trityloxynmethyl)-4,5-0O O isopropylidenef2- cyclopenten-L-ylJ-L

L~- bi s-"ert - but oxycar bony™adeni ne [ Tetrahn N eft. 2006, (47) 9187-9189. ]
(225 mg, 0.45 nmmol) in 20 nL of acetone was ladded 2, 2- di met hoxypr opane (20
mL) and />-tol uenesul fonic acid nonoh M2.8 ngy, 0.225 mml) at room
tenperature. The acidic sol uti onpya@s owed to stir for 18 h at room
tenperature. The reaction m xture was-gluenched with 300 ng of solid sodium

bi carbonate. The sol vent o 0

>

10
To a solution of (IR4R,55)-9-N-[3-(trityloxymethyl)-4,5-O, O-isopropylidene-2-
cyclopenten-L-y1]-N° N°-bis-(tert-butoxycarbonyl)adenine [Tetrahedron lett. 2006, (47)
9187-9189.] (225 mg, 0.45 mmol) in 20 mL of acetone was added 2,2-dimethoxypropane
(20 mL) and p-toluenesulfonic acid monohydrate (42.8 mg, 0.225 mmol) at room

15  temperature. The acidic solution was allowed to stir for 18 h at room témperature. The
reaction mixture was quenched with 300 mg of solid sodium bicarbonate. The solvent
was evaporated in vacuo and the residue was added water (20 mL) and DCM (20 mL). -
Separated the two phase. The aqueous layer was extracted by DCM (3 x 20 mL). The
coﬁbined organic layers were dried with MgSO;4 and concentrated in vacuo. The residue

20 purified by flash chromatography on silica gel (petroleum ether / EtOAc = 2:1 to 1:2) to
give the title compound in 175 mg (75%). 'H NMR (400 MHz, CDCl;) & 8.87(s, 1H,),
7.99(s, 1H), 5.81(bs, 1H), 5.65(bs, 1H), 5.41(d, 1H, J=5.1Hz), 4.75(d, 1H, J=5.1Hz,),
4.47(dt, 2H, J=15.4, 2.2Hz), 1.49(s, 3H), 1.45(s, 18H), 1.36(s, 3H); HR-MS (ESI') m/z for
C24H3,N505 calculated 502.2307, found 502.2299 (M-H),

25
Example 4: (IR,4R,5S)-9-N-[3-(methoxymethyl)-4,5-0,0-isopropylidene-2-
cyclopenten-L-yl]-N6,N6-bis-(tert-butoxycarbonyl)adenine.



was evaporated in vacuo and the residue was added water (20 nL) and DCM (20
m.). Separated the two phase. The aqueous | ayer was extracted by DCM (3 x
20 mL). TWe 2ewwiss21ed organic |layers were dried with MyS@&¢Taedooonasat r at ed
in vacuo. The residue purified by flash chromat ography on silica gel
(petroleumether / EtOQAc = 2:1 to 1:2) £ give the title conpound in 175 ngy
(759 . 1H NMR (400 MHz, CDCl 3) d 8.87(s, IH5), 7. 99(s IH), 5.81(bs, IH),
5.65(bs, IH), 5.41 (d, IH J=5.1Hz), 4. 75(Epb I:;%DJ : IHz 5), 4.47(dt, 2H,
J=l 5.4, 2.2Hz), 1.49(s, 3H), 1.45(s, 18H), 1N : HR-MS (ESI ) mz
for C24H32N507 cal cul ated 502. 2307, found 2299 (MH) , Exanple 4: (I ,4
, 5 )-9-1V-[3-(net hoxynet hyl)-4,5-0,0-iso o yI ene-2- cyclopenten-L-yl]- L
, L<i -bi s-(tert-butoxycarbonyl ) adeni ne. To ed suspensi on of sodi um

hydrlde (60% W w, 27 rrg, 0.675 W n1_ of dry - DMF was added dropw se
a solution of (l1i? 4i?,59-9-N[3(h xynethyl)-4,5-0, O 5

i sopropyl i dene-2-cycl opent en-L-yl]-i §<5d \%

-bi s-(tert-but oxycarbonyl)adeni ne (30%4119 0.62 mol) in 5 mM of dry DV at
0 OC under argon. The resulting yell xture was stirred at 0 OC for 20
mn and warned to roomterrperature for 1 h. The reaction m xture was cool
back to 0 -0C and m. of dry DMF solution of nmethyl iodide (180 ng, 1.2
ol ) was Ee@é@rreﬂkfstlmenawlh Ogﬁodi‘éﬁrh)’fié%éé% V9, 2 e OeiSt e va20a8bl o8 t o

0 0C and | RACH
The aqueougrqugyer %g%dﬂgﬁpr(g{:t edé%omtgl t%&{a%' ﬁg NE @'(H%S%*r?éthi&;]ﬁe cof _: (r)ura]d
or gani ¢s | aisepmpylideneiacycbygpenten - y\}a (lﬁs}(m)butmceﬂbowlbadenﬂysmﬁaﬁd mg,
trat fied .

S oa gel Opamamdf ey mlT gERPMESL (‘f’aé PR ek e peaie Fellst PRREFEBAY oo
i5n8 %?8 FTDI lé_Dtﬁ*P&‘DSat é)g’f@ MVEO(IﬂiﬁChnN4Warxn€ﬂ)@3)0 T 2onil tépefftare fokl])h. The 9&{cEon h‘h&turd Sd

: s, : an
14. 4Hz,) 4%apeeel lranE 9 -%L_%RE‘? y, m qu%@ D&Iﬁscﬁmﬂarseggle@%dlﬁi (b@( glga M ;

Exanpl e 3. mmol) was added. After 1 h at room temperature, the reaction was cooled to 0 °C and
(1S, 2R 5R) - 5- (6- am no- 9H- puri n-9-yl ) - 3-( et hoxyrret hyl ) cycl opent - 3-

ene- |, 20 di avenehest with |o§|5|rm12 of pyrated ammonium chloride solution. The aqueous layer was

extracted by diethyl ether (3 x 20 mL). The combined organic layers were washed with

water (20 mL), dried with MgSOj and concentrated in vacuo. The residue was purified by

flash chromatography on silica gel (diethyl ether/pentane = 1:10 to 2:1) to give the title

compound in 160 mg (54%). 'H NMR (400 MHz, CDCl3) & 8.77(s, 1H,), 7.98(s, 1H),

15 5.83(bs, 1H), 5.66(bs, 1H), 5.40(d, 1H, J=5.2Hz), 4.83(dd, 2H, J=28.0 and 14.4Hz,)

4.70(d, 1H, J=5.6Hz,), 3.49(s, 3H), 1.48(bs, 21H), 1.35(s, 3H);

Example 5: (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-(methoxymethyl)cyclopent-3-
ene-1,2-diol hydrochloride (D3)

20 To a solution of (IR4R,55)-9-N-[3-(methoxymethyl)-4,5-O,O-isopropylidene-2-
cyclopenten-L-yl]-N® N°-bis-(tert-butoxycarbonyl)adenine (16.7 mg, 0.032 mmol) in 1
mL of MeOH was added 1 mL of 1 M HCI in diethyl ether. The mixture was stirred at
room temperature for 18 h. The solvent was removed under reduced pressure. The residue
was washed with DCM to give 8 mg of the title compound (80%). 'H NMR (MeOD,

25 400MHz): 6 8.33 (s, 1H), 8.23 (s, 1H), 5.90 (s, 1H), 5.49 (s, 1H), 4.62 (d, J = 5.6 Hz, 1H),
4.37 (t, J = 6.0 Hz, 1H), 4.32 (s, 2H), 3.31 (s, 3H); HR-MS (ESI") m/z for C1,H;NsO;3
calculated 278.1248, found 278.1234 (M+H)+, for Ci2H,;5sNsNaOj; calculated 300.1067,
found 300.1053 (M+Na)".



20 To a solution of (li?,4i7?,655)-9-iV-[3-(nethoxynethyl)-4,5-

O i sopropyl i dene-2- cyclopenten-L-ylj- L L™-bis-"ert-butoxycarbonytyadeni ne
(16.7 ng,w0.208A3m8l ) in 1 nL of MeOH was added 1 nlL of PETNIGREI/000B56lI et hyl
ether. The m xture was stirred at roomtenperature for 18 h. The sol vent
was renoved under reduced pressure. The2besi due was washed with DCMto give
8 ng of the title conpound (80% . 1H NVR (MeOD, 25 400MHz): d 8.33 (s, IH),
8.23 (s, IH), 5.90 (s, IH), 5.49 (s, IH), 4.62 (d, J =5.6 Hz, IH, 4.37
(t, J = 6.Bxdapld H), 4.3%:(s, 2H), 93(338,4R6aR},2,0-FilethyEd| 6h)difiy dro-34H-
Cl12H16N5C3 cal cul at.ed 278.1248. found, 278. 1234 (M+H) +, for Cl2H 5N5NaC3

cal cul at ed® .%ﬂu%ﬂnﬁ?&“%ﬂblﬁh’“(Mﬂabm!“Exanpl e 6:

9-((3aS, 4R 6aR) -2, 2, 6-tri net hyl -4, 6a- di hydr o- 3aHcycl opent af d]

[ 13] di-oxol -4-yl)-9H-purin -6-amne To a gl utggn of (li -,4 ,55)-9-

-[ 3-(hydroxynet hyl )-4,5- a -isopropylidene- cycl openten-L-yl J-L

L"- bi s-"ert - but oxycar bony”adeni ne (26 niy_0~Q3 mmol) in 2 nL of DCM was

added t hi ocar bonyl di i ndazol e (15 ng, 0.@875| ). The reaction m xture was
stirred at anbient tenperature for 18 h m aporated in vacuo. The

resi due was i o dissolved in toluen 3SnH (44 ng, 0.15 nmol) and a

catal ytic anount of AIBN (Il ng) was jed to the solution and heated to

reflux for h. The reaction was coolgtdroomtenperature. The m xture was
evaporated in vacuo and the residue »as purified by flash chromatography on
silica gel (MeOH/DCM = 0:100 to 10:90) to give the title conmpound in 68%
yield (9.8 ng). |5 Exanple 7: (I SRR -&

-am no™H puyri n”- - net h

I
T T S T R o e T TR e R
((3aS, 4R, 6aR)openi2nd-y1imenhyis-(drbbutehyeyboayBatdniechenapt abdimmol) in 2 mL
Lol 0ol )00 2D R AT D5 o 0 ST oYY
give 5.9 guespadded thieearhonyld (15 mg )
was stirred at ambient temperature for 18 h and evaporated in vacuo. The residue was

10  dissolved in toluene. Bu;SnH (44 mg, 0.15 mmol) and a catalytic amount of AIBN (1mg)
was added to the solution and heated to reflux for 8 h. The reaction was cool to room
temperature. The mixture was evaporated in vacuo and the residue was purified by flash
chromatography on silica gel (MeOH/DCM = 0:100 to 10:90) to give the title compound
in 68% yield (9.8 mg).

15 o
Example 7: (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-methylcyclopent-3-ene-1,2-diol
hydrochloride
The same experimental procedure employed in the example 5. Compound 9-

@3 AS,4R,6aR)-2,2,6-trimethyl-4,6a-dihydro-3aH-cyclopenta[d] [1,3]dioxol-4-yl)-9H-

20  purin -6-amine (9.8 mg, 0.02 mmol) was hydrolysis to give 5.2 mg (92%) of the title
compound. "H NMR (MeOD, 400MHz): &-8.34 (s, 1H), 8.27 (s, 1H), 5.66 (s, 1H), 5.54 (s,
1H), 4.48 (m, 1H), 4.32 (m, 1H), 1.90 (s, 3H); HR-MS (ESI") m/z for Cy1H;3sNsNaO,_
calculated 270.0962, found 270.0966 (M+Na)".

25 Example 8: (1R,4R,58)-9-N-[3-(benzoyloxymethyl)-4,5-0,0-isopropylidene-2-
cyclopenten-L-yl]-N6,N6 -bis-(tert-butoxycarbonyl)adenine



conpound. 1H NVR (MeOD, 400MHz): d 8.34 (s, IH), 8.27 (s, IH, 5.66 (s,
IH, 5.54 (s, IH, 448 (m IH, 4.32 (m IH, 1.90 (s, 3H; HR-M5 (ESI+)
mz for GidHoNSedR cal cul ated 270. 0962, found 270. 0966 pCKEa)mw/0056 Exanpl e
8: (I ,4if,55)-9-iV-[3-(benzoyl oxynet hyl)-4,5-0, O i sopropylidene-2-

cycl openten-L-yll- L L”~-bis-"ert-butoxyaérbonyl Jadeni neTo a sol uti on of
(1i?,4i7?,55)-9- -[3-(hydroxynethyl)-4,5-0O O isopropylidene-2-

cycl openten-L-ylj- L L™-bis-"ert-butoxycar boB%tyagenl ne (10 ny, 0.02 nmol)
in5 n of DCM was added 0.1 nL of TEA, 1 ny and 2.5 nL of benzoyl
chloride (0.022 mmol). The resultant m xtur stirred at room

t enper at ure under an argon at nosphere for ? ANt er concentrated the
solvent in vacuo, the product wasgpurified 4lil ash chromat ogr aphy on

silica gel (petroleumether / die hyl/\m . The product was
obtained in 12 ng (98% as a 8ol | arrple9
((3R, 4S, 5R) - 3- (6- am no- 9H pur -yl) - | hydr oxycycl opent -1 enyl ) net hyl

benzoat e hydrochl ori de The sa experl procedure used in the exanple
5. A 10 ng (0.016 mmol ) of

(11 ?,4i?,55)-9-iV-[3-(benzoyl oxynet hyl )-4,5-0 O i sopropylidene-2-cycl opente
n-L-yl]- iV~ bis-ttert-butoxycarbony” adenlne gave 5 ng (78% of the title

product. 1HONVR (saa®n 400 VHAR:4RISD-BA-[Bs(hydrexymethphy-4. O, @-isopromylidene-2H)

iy oo pediepl ot kdoudplafcifnadie 0p965 80y iy DAl >

HR- VB (ESI off DEM Wasradded 1918 NIO6f dHAG Ul atgeof BOBAR 353,2.5 uinof Bﬁ&oiB&ﬁo(ierH) +,
for C18H cal.c at ed 90.1. 173, found 390 1 155 g\/HrNa ) + %I e 10:
()-9- (cycl maqly,fhe. iTXErS WaseStFdatIopy fe Weylmdsb@{l g9 (84

my, 1 mol }ma TE}GHM: Hiér (QQZAWEr cdndentfiell h Bslve 3R vadidd the) produb™why pliffidd 0 Nl
of anhydrous was added dji sopropyl azodi carboxyl at e FDI AD, 39§ 2

mol ) at oursesrflash chromatographyt ApSker gel (aptEolewn atstt/ disthihsthsr Fohdd TT@F stir
for 18 h abroﬁﬁ&%&s%&‘?ﬁéi‘lt iHne- mg@%ﬁs\ﬁ%tmdyemved under reduced

10
Example 9: ((3R,4S,5R)-3-(6-amino-9H-purin-9-yl)-4,5-dihydroxycyclopent-1-
enyl)methyl benzoate hydrochloride
The same eXperimental procedure used in the example 5. A 10 mg (0.016 mmol) of
(1R,4R,5S8)-9-N-[3-(benzoyloxymethyl)-4,5-0, O-isopropylidene-2-cyclopenten-L-yl]-

15 N6,N6-bis-(tert-bﬁtoxycarbonyl)adenine gave 5 mg (78%) of the title pr<ﬂ)duct. 'H NMR

~ (MeOD, 400MHz): 6 8.34 (s, 2H), 8.07 (d, /= 7.6 Hz, 2H), 7.62 (t, J= 7.2 Hz, 1H), 7.49

(t, J=17.6 Hz, 2H), 6.065 (s, 1H), 5.64 (s, 1H), 5.09 (s, 2H), 4.76 (d, J= 5.2 Hz, 1H), 4.45
(t, J = 5.2 Hz, 1H); HR-MS (ESI+) m/z for C;gH1gNsO4 calculated 368.1353, found
362;.1336 (M+H)", for C;3H;7N5NaQy calculated 390.1173, found 390.1155 (M+Na)".

20
Example 10: (+)-9-(cyclopent-2-enyl)-9H-purin-6-amine
To a solution of cyclopetenol (84 mg, 1 mmol), adenine (202 mg, 1.5 mmol) and PhsP
(524 mg, 2 mmol) in 2.0 mL of anhydrous THF was added diisopropyl azodicarboxylate
(DIAD, 393 pL, 2 mmol) at 0 °C under an argon atmosphere, and the mixture was

25 allowed to stir for 18 h at room temperature. The solvent was removed under reduced
pressure. The residue was purified by flash chromatography (silica gel, MeOH/DCM =
10:90) to give 120 mg (60 %) of corresponding compound. 'H NMR (CDCl;, 400MHz): 6
8.32 (s, 1H), 7.73(s, 1H), 6.59 (s, 1H), 6.25 (2d, J = 2.0 Hz, 5.6 Hz, 1H), 5.86 (dd, J =



pressure. The residue was purified by flash chromat ography (silica gel,
MeOH DCM = 10:90) to give 120 ng (60 9% of correspondi ng conpound. 1H NMR
(CDA 3, 490Nbmya3en38.32 (s, IH), 7.73(s, IH), 6.59 (s, PHrSGRI@BO(R6, J =
2.0 Hz, 5.6 Hz, IH, 5.86 (dd, J =2.4, 5.6 Hz, IH), 5.69 (m IH), 2.43-2.65
(m 3H), 1.89 (m IH; ESI M5 mz for C2@HL! N5 cal cul ated: 201.10, found:
202. 05 (MrH) + Exanple 11: ()-9-(2, 2-di nethyl -tetrahydro-3aH cycl openta[d]
[1,3]dioxol-4-yl)-9Hpurin- 6-amne To a sol ution of
9- (cycl ;)pem.m; Z:ﬁemzl NHHHS B9 (oiv- Blr{];;ra.n@fz(GSG(rﬁg 3H®,M1).8(9m2ml YH); BE%I;MSOW?};\H&H (2
m-1 L S r phol i_ne- N- oxi_de N 42 ng, O. mTo
f ol | owed \8@1@& Nii‘f‘?do%g{ n&/‘bﬁk‘%‘lr 2?)3'9? (M},]’BO. 008 mmol ). The mixture was
stirred at roomtenperature for 18 h. The reaction was quenched with 20 %
Na2S205 sol ution S 1 %ch The solvent was renoved under reduced pressure.
The resi duBxsmple dbalBdd4.21dinethyl-setualiydroctadlicyglepensajdhd,Jddiozel-4-yB-9bk t er
f||trat§on gﬂgﬁ&ﬁ ntration, the residue was dissolved in 8 nL acetone
fol | oned bE/’ 2, 2- di met hoxypropane and catal ytic anount of cone. H2SO
The reacToarsoha®nsif] i9r(rcydop¢nt{29ﬂ1yﬂ)t-ﬁﬂmriatdﬂmahfec(86 1, 9. 1 8Tinmot )eiacicEtone-was

-uenched Wi t sol v S re e ess Th

gr ude prodi@ {ég-{%l‘e-{ﬁﬁr)l ‘P'?se%‘{](%S;\i% TR?’QH g‘%’ﬂg%ﬁ?‘?@é% peﬁ% with
Et OAc/ pet rﬁilﬁ)w&lﬂiyh@ﬁOrs&thdxmn tvateg |(0 e rﬂ;ﬂ 0B08 Gnii3H. T["H@h)lxtﬁfe was stirred at
(3aS, 4R, 6aR) -i soner and_ 8 0 029). of (3aR 4R, 6a

(3aS 4R. 6arPM smsratureNoR 18 dodihg reagionryas: qwnehes%wvé 20| 4=|)Naz$z%35<{1%twq &,

I H)67 ( 95 S, m%'f') Tlllg1 sgl@eﬂts\zvag l’@m&xféd&ﬁld@p geduéedl'_i)pZeséurUZThél ré’mdﬂ% wéﬂreatgd M M

C13H18N502M?beemhﬁ1éﬁed with a1ppd®f céldand: 276. 1444 (M+H) + f 3aR 4R 6aS) - sorrer
(5= s ongg AR aehudicet e elianCudatRpuid s B1yibgl gy
1. 29 (s, 3HmL KR2MEdifteiox)ypropane and catalytic amount of conc. H>SO4. The reaction was
stirred at room temperature for 18 h. The reaction was quenched with TEA. The solvent
15 was removed under reduced pressure. The crude products were purified by preparative
TLC on silica gel (eluting with EtOAc/petroleum ether = 90:10) to give 10 mg (0.036
mmol) of (3aS,4R,6aR)-isomer and 8 mg (0.029) of (3aR,4R,6aS)-isomer.
(3aS.4R.6aR)-isomer
'H NMR (CDCl3, 400MHz): 6 8.35 (s, 1H), 7.83 (s, 1H), 6.67 (brs, 2H), 4.96 (s, 2H),
20 4.86 (dd, J = 7.6 Hz, 4.4 Hz, 1H), 2.53 (m, 1H), 2.13 (m, 3H),1.53 (s, 3H), 1.34 (s, 3H);
" HR-MS (ESI+) m/z for C13HsN5O; calculated: 276.1455, found: 276.1444 (M+H)+
(3aR.4R.6aS)-isomer
'H NMR (CDCl;, 400MHz): & 8.31 (s, 1H), 8.25 (s, 1H), 4.81 (m, 2H), 4.69 (t, J= 5.2
Hz, 1H), 2.39-2.28 (m, 1H), 2.17-2.07 (m, 2H),1.53 (s, 3H), 1.29 (s, 3H); HR-MS (ESI")
25 m/z for C;3H1sNs0O; calculated: 276.1455, found: 276.1442 (M+H)+

Example 12: (£)-(1R, 28, 3R)-3-(6-Amino-9H-purin-9-yl)-1,2-cyclopentanediol
hydrochloride
The same experimental procedure employed in the example 5. 9-((3aS,4R,6aR)-2,2-
30  dimethyl-tetrahydro-3aH-cyclopenta[d][1,3]dioxol-4-yl)-9H-purin-6-amine gave 90%
yield of the corresponding product. '"H NMR (MeOD, 400MHz): & 8.425 (s, 1H), 8.36 (s,
1H), 4.51 (m, 1H), 4.18 (s, 1H), 2.50-2.40 (m, 1H), 2.35-2.26 (m, 1H), 2.18-2.09 (m,
1H),1.88-1.80 (m, 1H); HR-MS (ESI") m/z for C10H4N50; calculated: 236.1142, found:
236.1134 (M+H)"; for C1oH3N5NaO; calculated: 258.0962, found: 258.0955 (M+Na)"



mz for C13HL8N5O2 cal cul ated: 276. 1455, found: 276.1442 (MtH)+ Exanple 12:
)-(IR 2S5, 3R)-3-(6-Am no-9H purin-9-yl)-1I, 2-cycl opent anedi ol

hydr ochl owbdelolize2isame experi nental procedure enpl oyed ipaTiSiceomnassste 5.
9-((3aS, 4R, 6aR) - 2, 2-

di net hyl -t et r ahydr o- 3aHcycl opent a[ d] [ | 28] di oxol - 4-yl)-9H puri n- 6- am ne
gave 90% yield of the correspondi ng product. 1H NVR (MeOD, 400MHz): d 8. 425
(s, IH, 836 (s, IH, 451 (m IH, 4.18 (s, IH), 2.50-2.40 (m I|H),
2.35-2.26 (m IH), 2.18-2.09 (m 1H) 1 88 1. 80(m IH); HR-M5 (ESI+) niz
for CCOH 4 cul ated: 2 14 d 236.1 134 (M+H) +; f.or

Gi OHi 3N5Na "c{ﬂ é%béﬁ‘ 22§8§§)9%‘§6 Af“b‘&ﬂt? PygingYsh- kmm?n%)@am'%‘ 13:
O-(IR 2Spy &i%lhﬁndeAm noMH puriii”-yl H'-cyclopeiitaiiediol hydrochloride

The same experimental procedure enployed in the exanple 5.
9- ((3aR, 4RIBaspme gc.pegmental procedure employed in the example 5. 9 ((3aR,4R,6aS)-2,2-

gave. Bbvs y ER AL ERERIE T SABRIE L SRt ) RO DRl " B8 57

(s, IH), 8ysB ¢thelchhrespondidg (pretiucl 'H NMRB (MeODg 480MHz)1 #HB,574s281), B9 @, =

.5 b o Tubis it 2 sk el bt o ok Vet P LB ©

236. 1 142 HEz0UHY 2. 236ld] /13 P6.4 VA6 HEOIHIQMB%MH)OH&EIW%HQ%/Z for
258. 0962, found: 258.0949 (I\/Hrl\la1+ Bi gl ogi cal studies |rJ;p %%5
o 11 cat | GV bzalsubied’ | Gl 149 c SHBRUNGES MG HNRFD) Bl H5s L IodbrNg0:

effectiye agcasRhl2898s UHolndagl0ako(9+Rfay'EZH2 conpl ex and associ ated H3K27
trimethylation. 15 Therefore, the corrpounds based on the 3-Deazanepl anocin

A (DZNep) core structure are val uable | ead corrpounds for devel opi ng nore

potent  ant| canagyie ARTRAMALAY 61 AN AEkDS BAKGIR AN ESRPYREQIRLEY 2

as an eff eatei ¥enas0- eqbdtﬁraﬁutm\(e as sntal hedauteo maauiudors Dﬁi\IE;ZHZlaembRenamhom
to behave s%ggrgdﬁﬁ&aﬁn&e\{ﬂy&atmnl stone deacetyl ase

15 Therefore, the compounds based on the 3-Deazaneplanocin A (DZNep) core

structure are valuable lead compounds for developin;g more potent anticancer compounds
which target the Polycomb repressive complex 2 (PRC2) proteins. These compounds may
be important as drugs on their own, or as an effective co-therapeutic as the lead
compound, DZNep, has been shown to behave synergistically with histone deacetylase
20 (HDAC) inhibitors to induce apoptosis of cancer cells through effective reversal of
" malignant chromatin modifications. This combination treatment has resulted in marked
inhibition of Wnt/B-catenin signalling pathway in colon cancer cells suggesting that the
combination of DZNep with HDAC inhibitors may provide an effective epigenetic
treatment for human cancer.
25
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20 (HDAC) inhibitors to induce apoptosis of cancer cells through effective
reversal of malignant chromatin nodifications. This conbination treatnent
has resulwedoiom3ssmsked i nhi bition of Wit/ b-catenin si gnacirisegogabéssay i n
col on cancer cells suggesting that the conbination of DZNep with HDAC
inhibitors may provide an effective epig®netic treatment for human cancer.
25 Structure of conpoundsD3

(IS, 2R, 5R) - 5- ( 6- ani no- 9K puri n- 9-yl ) - 3- (et hoxynet hyl ) cycl opent - 3-ene-1, 2-d
i ol hydrochl ori deSynt hesi s of conpounds Exanple 14: Aristeronycin (F3) The
sanme experinmental procedure used in the exanple 2 to obtain 4 ng (20%
yi el d) of i i i i = 2.

ng (0.08 pmol) of neplanocin A The tithe conpound was purified by
preparati e LOVB ESI VS Tz for CI IHISNSGBNRahgut ated: 26512, found:

288. 07 (MrNa) + Exanple 15: (I ,4
, 55)-9- 7Vt [ 3- (fl uoronethyl)-4,5-0 Oisopy I'Thene- 2-
X

cyc!openten-L-yl]-7V<,iV i -bis-(tert-b \j ar bonyl ) adeni neTo a sol ution

of (1i7?, 4]f?, 59 -9-iV-[3-(hydroxy A 5-8  -isopropylidene-2-

cycl opent en- L-yl J- M V7- bi s- Ct ertObut car bony”adeni ne (20ng, 0.02mmol )| in
1 nL of DCM was added slowy 8 nlL of: dizet hyl am nosul phurtrifluoride (DAST)
under thelargon-atnosphere at 0 C "Fhe tosultant—mxture—was—stirred—at
room t enper ati xR, SRY-536Amidd9A-purinb® yI)SAGhd tRekyhasth Mg Blopest- nkhdl 1 ,2-didl of
met hanol . | Evaporated the solvent and purified the product with flash
chromat ography (eluent: 1 % of net hi¥éochlangden) Finally 14 ng (vield 70%
of white foamwas obtain. 1 NVR (CDO 3, 400MHz): d 8.89 (s, IH), 8.07 (s,
IH), 5.59 (s, IH, 5.68 (s, IH, 5.45 (d, J =5.6 Hz, IH), 5.24 (s, IH,
5.125 (s, IH), 4.80 (d, J =5.2 Hz, 1H),1.51 (s, 3H), 1.47 (s, 18H, 1.375

0 .
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N X
S
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o™ (Y

HO OH

20

aristeromycin

HO  OH
(1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-(fluoromethyl)cyclopent-3-ene-1,2-diol)
hydrochloride
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Exanpl e 16:
(IS, 2R, 5R) - 5- (6- am no-9H puri n-9-yl ) -3-(fl uoronet hyl ) cycl opent - 3-

ene- 1,
t he exanp

((3aS, 4R, 6aR) - 4, 6a- di hydro- 2, 2-di net hyl 36- ((trityl oxy)net hyl ) - 3aH
cyclopenta[d] [,

correspon
6.04 (s,
ESI M5 m
Exanple 1
((3aR 4R
4-yl)nmeth
suspensi o
nmet hanol
cooled to
partition
separ at ed
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4.42 (dd,
10.8, 2
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1H20NaCb
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2- dwol2otwdsnighl ori de (@) The sane experinenta

pPQTSGR009/080856 Oy €
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5

3] di oxol -4-yl)-9H purin-6-yl carbamat e gave 95% vyi el d of
H na—pr ﬁr‘lllf\f

din

t he

Hg—pH 1H NMVR-(MeOD—400MHz)——d-8-38 (s |-H)—8.36 (s,
H, 5.62 (s, IH, 5.20-5.07 (m 2 Ho 4. 68 (s IH), 4.43 (s,

v for Cl 1H12FN5Q2 cal cul at ed: l g found: 266.06 (M-H)+ 20
I
baR) - 2, 2- di et hyl - 6- met hoxyt N i uro[ 3,4-d][I, 3] di oxol -

anol 25 Concentrated hydro rlc acid (3.5 nL) was added to a
n of D-ribose (35 g, 233 in 3-pentanone (140 nL) and

140 nl) at room tenperath@e. Omhe mxture was refluxed for 6 h

I H),
H) ;

and

room tenpeig&%rﬁ;)ag_ﬁénlr al | d W ti;y,ﬁcygt%gt ed NaH sol ution

r'\rl hnf (WY a¥a¥al n)lno pt]illrlgi-' ﬂq-llf&- The

taj

30 acetate (3 x 100 m).

VAV | _= U III_}-
aqueous phase was extracted mnth dlethyl
The conbi ned organi ¢ phases were washed

ressure gave the t|tIeconpound §37 9 g, 70%. 1 NWMR (CDC 3, 40

ether (2 x 100 nm.) and

W th

0

56 (s, |r|),4cu(d,|r| J—OU A 57 (d,—1H,

7.6 Hz), 0.85 (t, 3H, J HR-MS (ESI+) mz for Cl
gﬁi}BG nmet hoxyt et r ahydr of ur o[ 3, 4-
xol e OVe A sol ution of

F—60+Hz),

H J
90

IH, J = 3.2, 2.8 Hz), 362(m 2H),2340(s, 3H), 3.27 (dd, |
cal cul ated 255.1208, fou 17194 (M+Na) +. Exanpl e 18:
5aR) -2 2-diethyl-6- npfhnyﬁ@prpﬂhvdrnfurnrq 4-d} [ 3]dioxol-

8 Hz), 1.68 (g, 2H, J Hi (g, 2H, J = 7.6 Hz), O.
7
2, 2-di et hyl -4- (i odonet
(1R,2S,3R)-3-(4-amino-1H-imidazo[4,5-c]pyridin-1-yl)cyclopentane-1,2-diol

Synthesis of compounds

Example 14: Aristeromycin (F3)

The same experimental procedure used in the example 2 to obtain 4 mg (20% yield) of
the title product ’(fatio of two diastereoisomers = 2:1) from 20 mg (0.08 mmol) of
neplanocin A. The title compound was purified by preparative LCMS. ESI MS m/z for
C11H5N503 calculated: 265.12, found: 288.07 (M+Na)+

Example 15: (IR,4R,55)-9-N-[3-(fluoromethyl)-4,5-0,0-isopropylidene-2-
cyclopenten-L-yl] -N6,N6-bis-(tert-butoxycarbonyl)adenine

BOC\N’ Boc
4 )
F“@,

S, .0

A



yl ) met hanol (15.0 g, 64.6 mmol), imdazole (6.59 g, 96.9 mml), and

tri phenyl phosphine (20.3 g, 77.5 mol) in toluene (250 nL) and acetonitrile
(50 nL) wse 20foaBtAd portionwise s with iodine (19.7 g, PBerscavmlopessé ef | uxed
for 15 mn, and cooled to roomtenperature. Additional iodine was

i ntroduced in approximately 100 ng portBbns until the reaction m xture
remai ned dark-brown in color. After dilution with diethyl ether and

repeat ed washing of the organic extracts with 10% sodi umt hi osul fate

solution, vetes, somtidy i €, {IRGARSH) YL NGB-(Wdrogyrh&tly idt NONI-HSpropylidées-2d and
concentrated, under renge @ressure The 0 residue was filtere through a
|_

short pad ®fclapeptead-yHtV (Aibisi(6H-tewycargonyliadsning d 2@may - Oameoby 1@) - of ve
the title 9@&1{)%@%&&1&% gi;%)f d?eﬁhﬁmﬁﬁlogﬁlhzsi&lﬁﬁdndel(bﬂ@ ’aré(Qlo

Miz): d 5.06 = 6.0 6.0 Hz),
4 46 (dd, atmospheme ao0 {C Ghdr&szbtant &11881&( was aﬂ;red B .rp@m(teiiperatire ﬁor3 hoTiEn 6. 4

3. 17 (= Idan _sq]'%nc |(‘1|Z 0 V orag c O § J =
7 6 Hz)’ O f Y i ¥ EHE 4poz Sl +)
mz for owthamd\aoanmalasm bﬁbﬁﬂt@ﬁ@h@Z@ﬁenf AUYich f3&hAR] 3n Dmmalymauﬁxar@ e
et al (16 118287 S A Varcbteino SR i POp AT SR i 307 ™
di et hyl 4- (sl PHPMERsdYd, )1 5@8 IomH)es asm&dJeffm& 9{z3,1141)d§t4 f(53]1@1)05«912?(3( 1@1)8 g,
49.1 mmol ) in met hanol re was refluxed for

cool ed, an#89id.t/et ad.Hz @)ﬂrﬁlt fﬁ}@ G\Ag (%dl%lénl &t Ge3lhder reduced pressure

at 30 QC, and the residue was quickly purified on silica gel colum
(elution with 4:1 heptane-ethyl acetate) to afford the title conpound (7.24
g, 80% asEaamplml@lﬂhSmR,iibI&}(ﬂ -gmin 9 H-pulriih -9 -3 (0@ B methpl) éfekopenti39. 55 (d,

IH J =3.2 H IH 1 =17.2, 10.4, 6.8 H), 5.45 (dt, IH J =
17. 2, 12?1}e)i2§’5 (‘%P%Pﬁdeﬂd1)104 1.2 Hz), 4.87 (dd, IH, J = 8.0, 6.8

5‘2) 7464]|-|Z Th, sdnit  dxpe r%ldﬁf:]aﬁ pocki@ire knfployed, idH. the evan}ﬁe EELZ teh.EHl%y%/% 2H,
= 7. = t .

Lea 1) Ot e beRia Gibiie 2 Sme A BRY P I 3F 0985 1 Ny +
Exanpl &5 20¢y{rBaf@R),3 Bickolu 8 9l-pasibtayrchdagaical dhvd | 93bgli QxQli- 4¢bakhie one

corresponding product. '"H NMR (MeOD, 400MHZ):- 0 8.38 (s, 1H), 8.36 (s, 1H), 6.04 (s,
1H), 5.62 (s, 1H), 5.20-5.07 (m, 2H), 4.68 (s, 1H), 4.43 (s, 1H); ESI MS m/z for
C11H12FN;s0; calculated: 265.10, found: 266.06 (M+H)"

20 Example 17: ((3aR,4R,6aR)-2,2-diethyl-6-methoxytetrahydrofuro|3,4-d][1,3]dioxol-
" 4-yl)methanol

OH

k@wOMe
o. O

a

25 Concentrated hydrochloric acid (3.5 mL) was added to a suspension of D-ribose (35 g,
233 mmol) in 3-pentanone (140 mL) and methanol (140 mL) at room temperature. The
mixture was refluxed for 6 h, cooled to room temperature, neutralized with saturated
NaHCOs; solution and partitioned between water (350 mL) and diethyl ether (100 mL).
The separated aqueous phase was extracted with diethyl ether (2 x 100 mL) and ethyl

30 acetate (3 x 100 mL). The combined organic phases were washed with water, brine prior,

dried over MgSO4. Removal of organic solvent under reduced pressure gave the title



To a solution of (4R 5R)-2, 2-diethyl-5-vinyl-I, 3-di oxol ane-4-car bal dehyde
(4.0 g, 21.71 mmol) in anhydrous DCM (75 nmlL) was added dropw se a solution
of vi nyl nggnesymsmibrom de (0.7 Min THF, 37.2 nL) at 0 @cT/heR00o®assss on was
allowed to warmto roomtenperature and stirred for 18 h. Saturated NH4C

(20 nL) was added to quench the reacti o2 The organic | ayer was separat ed,
washed with brine, dried over MgSO4 and filtered. The solvent was renoved
under reduced pressure to give the crude residue which was redissolved in

anhydr ous Mflcﬁlﬁ@%m) 7'(5%)t 'rHNMRI(@chg; 4@@51\491@;16&14 bl \(syida); 4®0L(ab$H2.md=
generat i on cat al (g actign m xt

al | oned t 06-8tH%): %ﬁaéﬁi %Hg()ﬁ 6&9%@#}1@ éd‘% dH 3”‘h3 2P§r& Honiddh %I?ﬁ)@éf‘ﬁoc{ﬁat e
(PCO) (9. %iﬂgs A3dd21 ML) 1 ) terg%wover&gznmec h%RaLy, qrssrqqurwmé irred

f or anot her and t hen f short pad 0f ce itelflorisi
(el ution w90 (et3|hw adet &z, 0.85 e 3¢b bt AedHa); gﬁRrMSKEﬁEr) gniadpreCevapbrQ ed

to dryness mat ography on silica gel (elution
with 9:1 h¢eal uéaﬁ(%d eﬁiédgego"?%tgg fiﬁlg;tll\;\flﬁg\I Yrie title conmpound (2.15 g, 54%

over three-step sequence) as a white anorphous soI id. 1H NW\R (CDC 3, 400
MHz): d7.58 (dd .6 Hz2), 6.19 (d, 7 (dd,
5 2" Exdrable 165 j3a5 A iRl it o Grdgmapyn-¢ et gyecimby gPiturs(§ 4
0.91 (t 34}[1,3)dfox016 Hz), 0.80 (t, 3H J = 7.6 Hz); HR-M5 (ESI+) nmz for
C10H14NaCG3 cal cuI ated 205.0841, found 205.0832 (MtNa)+. Exanple 21:

(3aS, 4S, 6aR) - 2, 2-di et hyl - 4, 6a-di hydr o- 3aH cycl openta[d] [I, 3]dioxol-4- ol

. OH The 3aR, 6aR)-2, 2-di et hyI -3aH-cyc¢l openta[d] [, 3] di oxol -4(6aH)-one (2.0
g, 10.98 mmol) and Ced 3 H2O(4.1 g, OMel ) were added to MeCH (100 ni)
cooled to 0 OC, then NaBH4 (0.42 g, mol ) was added portionw se. The
m xture was stirred at this terrperatube 60r 20 m n then quenched with water
(100 m.). The m xture was extracted w DCM (3*100 nL), and then the
conblnﬁg organi c |l ayers were washed thlbrine.

A solution of ((3aR,4R,6aR)-2,2-diethyl-6-methoxytetrahydrofuro[3,4-d][1,3]dioxol-4-
yDmethanol (15.0 g, 64.6 mmol), imidazole (6.59 g, 96.9 mmol), and triphenylphosphine
(20.3 g, 77.5 mmol) in toluene (250 mL) and acetonitrile (50 mL) was treated portionwise
15 with iodine (19.7 g, 77.5 mmol), refluxed for 15 min, and cooled to room temperature.
Additional iodine was introduced in approximately 100 mg portions until the reaction
mixture remained dark-brown in color. After dilution with diethyl ether and repeated
washing of the organic extracts with 10% sodium thiosulfate solution, water, and brine,
the solution was dried with MgSQy, filtered and concentrated under reduced pressure. The
20 residue was filtered through a short pad of silica gel (elution with 95:5 heptane-ethyl
acetate) to give the title compound (20.1 g, 91%) as a colorless oil. 'H NMR (CDCl3, 400
MHz): 6 5.06 (s, 1H), 4.76 (d, 1H, J=6.0 Hz), 4.63 (d, 1H, J= 6.0 HZ), 4.46 (dd, 1H, J=
10.0, 6.4 Hz), 3.38 (s, 3H), 3.28 (dd, 1H, J=10.0, 6.4 Hz), 3.17 (t, 1H, J=10.0 Hz), 1.70
(g, 2H, J=7.6 Hz), 1.58 (q, 2H, J= 7.6 Hz), 0.91 (t, 3H, J= 7.6 Hz), 0.88 (t, 3H, J= 7.6
25 Hz); HR-MS (ESI+) m/z for C;1H;9INaOQy calculated 365.0226, found 365.0213 (M+Na)+.

Example 19: (4R,5R)-2,2-diethyl-5-vinyl-1,3-dioxolane-4-carbaldehyde

=\_/=O

.



After drying over MgSH4 and filtration, the solvent was renoved under
reduced pressure. Flash chromatography on silica gel (elution with 9:1

hept ane- ewbybicasetiat e) gave the title conpound (1.92 g, PEFEG2em®/080386!| Or | ess
liquid. 1H NMR (CDA 3, 400 MHz): d 5.87 (s, 2H), 5.03 (d, IH J = 5.6 Hz),
4.74 (t, IH J =5.6 Hz), 4.55 (dd, IH 33 = 10.0, 5.6 Hz), 2,78 (d, IH J =
10 Hz), 1.67 (m 4H), 0.92 (t, 3H J =7.6 Hz), 0.87 (t, 3H J = 7.6 Hz),
HR-M5 (ESI+) niz for CLOH16NaG3 cal cul ated 207. 0997, found 207.0982
(MtNa) +. Exanpl e 22:

a5 Sty 4 SR Tl [ A
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scet e b h e BOB o oo tocob et wbdy MR (e DR R auL

sol id. 1H NIS/R &Q@Qﬁ;3&(}ﬁz M‘flé)gddd TH8T7=(1d.2, 261,4 8.8 HA, 45iedt, 1H, B3 1(7(25 12H J

= 8.4 Hz), 5 (d, | H =56
o a2 S @ Wyt Rt b s Db U iachel Beulh 4 o
PR NS (S 1 121 500 GH R2DRERS, 185y oA k0402 i 36% AOYD o4
(1S, 2R, 5R) €t5 3H€>Jaﬁ1 h6-19a% BIR-MS GEST) o/ dpre fliolhictin@s [calpuldted] 209.0897a fewidut i on
of (3aS, 4 et hyl -4, 6a--di hydr o- 3aH cycl openta[d][|, 3] di oxol -4- ol
( 1(10 ny, %&g@fﬁmﬁﬁa 'A’\X’\- Bi s-(tler%/- but oxyca%/bonf/)l )adEan% Le (]23|9 )rig 0.716
nmol , prepared according to the Tetrahedron 2007, 63, 9836-9841) and
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0C. Thgsreaction was allowed to stir
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To a solution of (4R,5R)—2,2-diethy1—5-vinyl-1,3-dioxolane-4-carbaldehyde (4.0 g, 21.71
mmol) in anhydrous DCM (75 mL) was added dropwise a solution of vinylmagnesium
20 bromide (0.7 M in THF, 37.2 mL) at 0 °C. The reaction was allowed to warm to room
terﬁperature and stirred for 18 h. Saturated NH4Cl (20 mL) was added to quench the
reaction. The organic layer was separated, washed with brine, dried over MgSO4 and
filtered. The solvent was removed under reduced pressure to give the crude residue which
was redissolved in anhydrous DCM (100 mL). To this solution was added Hoveyda-
25 Grubbs 2™ generation catalyst, (150 mg, 0.24 mmol) and the reaction mixture was
allowed to stir under argon atmosphere for 3 h. Pyridinium chlorochromate (PCC) (9.36
g, 43.42 mmol) was then added. The reaction mixture was stirred for another 3 h, and
then filtered over a short pad of celite/florisil (elution with ethyl acetate). The combined
organic layers were evaporated to dryness, then purified by a flash chromatography on
30  silica gel (elution with 9:1 heptane-ethyl acetate) to give the title compound (2.15 g, 54%
over three-step sequence) as a white amorphous solid. 'H NMR (CDCls;, 400 MHz): &



for 18 h at roomtenperature. The solvent was renoved under reduced
pressure. The partial purification of the crude by using fl ash

chr omat ogwephiyw/ome1si | i ca gel (elution 2 % et hanol i n DEMI/SGawmm/0b#Bs6
expected M tsunobu adduct together with hydrazine (derivated from DI AD),
whi ch was used in the next step of syntBésis. To this mixture was added in
MeOH ( 1 nL) and 10 % hydrochloric acid solution ( 1 nL). The resultant

m xture was stirred at roomtenperature for 2 h. The reaction was then

di | uted wi 7.58@dd,elH,(5=16L0),.1.6 He), &olte@, 4 H, dyeb6.0vHs), $2Ih@d, WiHi /i =DCB) 1.8 H2))mL)

and evapor at t f u ror C S . ~.The resjdu S

r edi ssol ve§6ggq’l‘gg'b&r%ggﬁ5)z Pgﬁ@@ﬁ%&%%%&é%&ﬁ%ﬁ&%&ﬁ@ dfirred
at room t emgeHay; UHR-NSI (ESIN Bz Adrt el H, INdoatalematel 20 F.0841! Fbendrasosndghed
silica gel gl\§1300+rrg) and evapor at ed under reduced pressure. The crude was
purified b tNakh chromat ography on silica gel (elution with 10 % of

met hano] in DCM to give the title conpound (84 ny, 60%over 2 steps) as a
whi t e anmorphoussolid. 1H NVR (CD30OD, 400 MHz): d 8.21 (s, IH), 8.14 (s,

| H), 6.28 Emampld21: 3454%,0aR)-2 2-didthyl-8,64 diliydro-83H-cScloperitaid][1:3]diokoFa- ( m
IH), 4.41 81[2 IH J =5.6 Hz) ppm HR- M5 (ESI+) mlz for CLOH12N5Q2

cal cul at ed™234. 0991, found 234.0980 (M+tH)+, for CLOHL 1N5NaQ2 cal cul ated
256. 0810, found 256.0780 (M+Na)+. Exanple 24

(I R, 2S3R) - 3- (6- am no- 9H puri n-9-yl ) cy & ane-1,2-diol (13) H A solution
of (IS, 2R 5R)-5-(6-am no-9H purin-9-y cl opent - 3-ene-1, 2-di ol (30 ny,
0.129 mml) in MeOH ( 1 nL) was added:into a round bottom fl ask contai ni ng
pal | adi um on charcoal (10% 5 ng). T Quspensi on was allowed to stir under
hydr ogen at nosphere for 18 h, and th |ltered. To the obtained solution
was added silica gel (40 ng) and the 'sol vent was renoved under reduced
pressurge. The residue was purified by flash chromatography on silica gel
(elution 10 % of MeCOH in to give the title conmpound (20 r’r% 75% as a
whi t e anor phvaaR.&aR)-3.2-digth -m%w,rlta&@]cbhﬁ/]dquolﬁ(@f@@qes(, 0 £4)10.98 mmol)s

|2.H2)’ ng ?5 548 cbdlh 710 eR1 ¢d86.98 Fimol) Felt sided t¢MIOH (1b0ZhLS Ebled 13 0 °C, Théh 8.
NaBH; (0.42 g, 12.6 mmol) was added portionwise. The mixture was stirred at this
temperature for 20 min then quenched with water (100 mL). The mixture was extracted

15 with DCM (3*100 mL), and then the combined organic layers were washed with brine.
After drying over MgSQy and filtration, the solvent was removed under reduced pressure.
Flash chromatography on silica gel (elution with 9:1 heptane-ethyl acetate) gave the title
‘compound (1.92 g; 95%) as a colorless liquid. 'H NMR (CDCls, 400 MHz): & 5.87 (s,
2H), 5.03 (d, 1H, J = 5.6 Hz), 4.74 (t, 1H, J = 5.6 Hz), 4.55 (dd, 1H, J = 10.0, 5.6 Hz),

20 2,78 (d, 1H, J = 10 Hz), 1.67 (m, 4H), 0.92 (t, 3H, J= 7.6 Hz), 0.87 (t, 3H, J = 7.6 Hz);
HR-MS (ESI") m/z for C1oH¢NaO; calculated 207.0997, found 207.0982 (M+Na)".

Example 22: (3aR,4S,6aR)-2,2-diethyl-4,6a-dihydro-3aH-cyclopenta[d][1,3]dioxol-4-
yl 4-methylbenzenesulfonate

25

o
O:ﬁﬂ——o

To a solution of (3aS,48S,6aR)-2,2-diethyl-4,6a-dihydro-3aH-cyclopenta[d][1,3]dioxol-4-
ol (1.50 g, 8.14 mmol) and p-toluenesulfonyl chloride (3.1 g, 16.28 mmol) in DCM (30



242 (m IH, 2.32 (m IH, 2.16 (m IH, 1.84 (m IH ppm HR M (ESI+)
mz for CL HLANSQ2 cal cul ated 236.1 147, found 236.1 135 (MtH)+, for

Ci OH1L3NSNsOR2oaizeuBat ed 258. 0967, found 258. 0951 ( MtNa) PCTREGaN080336:
-((3aS, 4R, 6aR) - 2, 2-di et hyl - 4, 6a- di hydr o- 3aHcycl openta [d] [1, 3] di oxol -4-y
)-1Himdazo [4,5-c]pyridin-4-anineTo &5sol ution of 3-deaazaadeni ne (59.5
ng, 0.443 mmol, prepared according to the literature procedure, Bioorg.
Med. Chem 2006, 14, 1935-1941) in anhydrous DVMF (3 nL) at 0 OC was added
sodi um hy diljlevas @dded EENSOM, g, 0.5 44, erﬂ6)mm'5|D)eTl’ﬁ3Xﬁ1Mﬁme was stired fer@4f 10at 5
mn at roomten‘glerature t hen a sol

(3aR, 4S, 6aiQPIYIEHPgTaLTE ypder a5gen Wéger% ec,%rlgﬁé%ﬁ grErqied withifsOn(10.ml)
4- et hy| begzenaryhb et ehé é&gnf@la%/eg vl %nm{/ér MBSeR rﬂlfé:’f&y %n@%n&nt%at@ﬁ-)o Was

added. The reaction m'xture was lowed to stir at 55 for 36 h, and then

tEe sol vendryness. Fl@nlmbr@nwmaphyemutf@dtlwlr es§dm.geb@wt4%wnfh)4 lxvélgptanmethyhndd
breseure. | el SNl Soripdinl 2 0k ” EIR o EF AR IRBERAGR YREEHATER ET)
gave t he t((IID@l3,c4:ﬂﬁ)MHuj 8 AR77(dogH, F698. 4d§z)a7ﬂr3i('de2Hszr=p&éLHz)5610ilc{mdjllH)ﬂl\/RJ
L6 oy 2 5 i S8 ot demy os Ta.glig P8 pial BBLbG 1, = 52y s oy

5 37 (s, 1800, B5SQn(bstp), 267 (4n SBHEIHRLMS (ST Ho) CHHANAOR bbulaled: 7.
161H§téq1M§ 92 (t, 3H, J =7.6 Hz), 0.88 (t, 3HJ=

7 6 Hz) 8@5@@ %lzlq7§KWW2 1NAC2 cal cul ated 301. 1665, found

301. 1657 (MrH) +, for CL6H20NANaQ2 cal cul ated 323. 1484, found 323. 1496

(MtNa) +. Exanmpl e 26: (1S, 2R 5R)-5-(4-am no-IHimdazo [4,5-c]

pyri di n-| - Exjmplel 23p €H,2B,SR)e5-(Graming-3H-purin-9d) cyclopentod-ene-1,2-diol

|- ((3aS, 4R 6aR) -2, 2-di et hyl - 4, 6a-di hydr o- 3aHcycl openta[d] [ |, 3] di oxol -

4-yl)-1Himdazo[ 4, 5-c] pyridi n-4-am ne (45 0.150 mmol) in MeOH ( 1 nl)

was added hydrochloric acid aqueous sol uti 0%210% 1 n). The m xture was

stirred at roomtenperature for 2 h, amz jgﬁwvater (5 nL) was added. This

aqueous phase was washed 3 N P
O

HG OH

15 To a solution of (3aS,4S,6aR)-2,2-diethyl-4,6a-dihydro-3aH-cyclopenta[d][1,3]dioxol-4-
ol (110 mg, 0.597 mmol), N6,N6-Bis-(tert-butoxycarbonyl)adenine (239 mg, 0.716 mmol,
prepared according to the Tetrahedron 2007, 63, 9836-9841) and triphenylphosphine
(266 mg, 1.015 mmol) in anhydrous THF (3 mL) was added dropwise the diisopropyl
azodicarboxylate (DIAD, 181 mg, 0.896 mmol) at 0 °C. The reaction was allowed to stir

20 for 18 h at room temperature. The solvent was removed under reduced pressure. The
partial purification of the crude by using flash chromatography on silica gel (elution 2 %
methanol in DCM) gave the expected Mitsunobu adduct together with hydrazine
(derivated from DIAD), which was used in the next step of synthesis. To this mixture was
added in MeOH (1 mL) and 10 % hydrochloric acid solution (1 mL). The resultant

25 mixture was stirred at room temperature for 2 h. The reaction was then diluted with water
(5 mL). The aqueous layer was washed with DCM (3*2 mL) and evaporated to dryness
under reduced pressure. The residue was redissolved in MeOH (3 mL). The solid
NaHCO; (100 mg) was added and stirred at room temperature for 5 min. After filtration,
the filtrate was added silica gel (300 mg) and evaporated under reduced pressure. The

30  crude was purified by flash chromatography on silica gel (elution with 10 % of methanol

in DCM) to give the title compound (84 mg, 60% over 2 steps) as a white amorphous



times with CH2A 2 then evaporated to dryness under reduced pressure. The
obt ai ned resi due was dissolved in MeCH (2 nL) and solid NaHCO 3 (50 ng) was
added. ThworenurazsE3was stirred at roomtenperature for PBCEiSG0@d3s6 |t ered.
To this solution was added silica gel (60 ng) and the solvent was renoved
under reduced pressure. The residue was3purified by flash chromatography on
silica gel (elution with 10 % MeOH inDCM to give the title conpound (33
ng, 95% as a white anorphous solid. 1H NVR (CD30D, 400 MHz): d 8.13 (s,

I(z?j, |7H66J£d!1,d IHHNMR=(0®3@D421D0 NBHZP 5(8121 {sH1HY, 8?146(s,411=11¥,)6.2$3(113411(1m6 14H4ad, 6. 20

§5 (1 THL 3754 6 HAS e MRS TA (g TS 47018 TR0 2) BomaliBaMS
2331030, (i 330 O3 I, co AR 3400l | R S 235 BOnRMsiF ] Thflazo0

S-c pyr idin- ycl opent ane- sol ution of

(1S, BB 5R) CoRiNSien skt 2060810, Bund 236 S RIMENA cycl opent - 3- ene-

1, 2- dlq (30 ng, 0.129 mml) in MeOH ( 1 nL) was added into a round bottom
flask containing palladiumon charcoal (10% 5 ng). The suspension was
allowed to stir under hydrogen atnnsphere for 18 h, and then filtered. To

D o gl AR AR b S A e BT

chromat ography on silica gel (elution with 10 % of MeCH in DCM to gi ve the
title conpound (20 ny, 66% as a white annrphqus solid. 1H NMR (CD30D, 400

Miz): d 8.35 (s, IH), 7.67 (d, IH J = 7.08 (d, IH J = 6.8 Hz),
4.80 (q, IH, J =09.2 Hz), 4.35 (dd, |H<B' N2, 4.4 Hz2), 4.19 (td, IH J =
(m

4.8, 2.0 Hz), 2.48 (m IH), 2.31 (m IH, 1.86 (m IH); HR M
(ESI+) mz for CnH 15N4Q2 cal cul ate@ﬁ 1 195, found 235.1 190 (M+H)+, for
Cn H14NANaQ2 cal cul ated 257. 1014, fo 257.1006 (MrNa)+. In vitro and in
vivo investigations of DZNep-I|ike HOnpddthds as novel anti-tunor drugs.

Fl uorescence activated cell sorting (FACS) al so known as flow cytonetry is
t he

A solution of (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)cyclopent-3-ene-1,2-diol (30 mg,
0.129 mmol) in MeOH (1 mL) was added into a round bottom flask containing palladium
on charcoal (10%, 5 mg). The suspension was allowed to stir under hydrogen atmosphere
for 18 h, and then filtered. To the obtained solution was added silica gel (40 mg) and the

15 solvent was removed under reduced pressure. The residue was purified by flash
chromatography on silica gel (elution 10 % of MeOH in DCM) to give the title compound
(20 mg, 75%) as a white amorphous solid. '"H NMR (CD;OD, 400 MHz): & 8.23 (s, 1H),
8.20 (s, 1H), 4.85 (m, 1H), 4.55 (dd, 1H, J=9.2, 4.4 Hz), 4.21 (td, 1H, J= 4.8, 2.0 Hz),
2.42 (m, 1H), 2.32 (m, 1H), 2.16 (m, 1H), 1.84 (m, 1H) ppm; HR-MS (ESI") m/z for

20  Cy6H14NsO; calculated 236.1147, found 236.1135 (M+H)+, for Ci0H13NsNaO; calculated
258.0967, found 258.0951 (M+Na)".

Example 25: 1-((3aS,4R,6aR)-2,2-diethyl-4,6a-dihydro-3aH-
cyclopenta[d][1,3]dioxol-4-yl)-1H-imidazo[4,5-c]pyridin-4-amine

25

NH,
N
TN
o
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techni que used to determ ne apoptosis in this set of experinments. Apoptosis
is indicated by cell populations with DNA content in the sub@ range. To
det er m newOhle136118i ty of these conpounds, the inventor CusedodiGidzsds
ER-E2F1 cells to determine the activity of the conpound in inducing E2F1
-dependent apoptosis. In this assay, addition of 4-COHTligand will activate
E2F1. DZNep has been show previously to activate OHT-i nduced apoptosis in
this system Results Fromprelimnary results obtained, 6 candidate
conpounds; D2, D3, F3, d, 13 and J3 have been identified to show simlar

activities, w th DZNep, nely the i nduce, E2F1 - dependent opt 0Si S
upon OHT Frgaﬁ ﬁ‘élH 1on %.gﬁmzﬂ&ﬁma i(gs’gymgo%c“élés’ém}fﬁoﬁfe ae a&gorgﬁ}é& i%v}el y
as DZNep i fietdtrel preetantedBisdrgEAfl. (JeReR0O6) 18P085994 §) inl MhyiMs PPET {31ENt S
show that D3 has a hi gher maXi numtol erated dose (MID) as conpared to

DZNep. Restild ¢t 4r'E wabeddedrsagtint hydride; (§0%;, d 7.81mgy B.443 vemelnbie soixioigreia
work was c 1 i -t g th Vil .

corrpoun(%s, &Eg%&%ggurﬁglsggﬁgﬁl&%&ﬁ&?ﬁe’@%%? S§H¥t&8n}? (g%%’\%‘mg’r?gij{)-?gg%g%?llt-?fgf_y,
body wei ghdihytharizébcydepentald)ybB ldiexot-dan gésnethylbepzentsal fomdte (100 omg, 101295 vo
ef ficacy of in S -1 col gqr.e | car.ci no enogr af t, nodel , The
n vivo. ef PYOLLY upHS PO |7 B9 oS SE /e oS U PARGS SHEl e 367w

col or ect al 588C €orBHE ane ARG thé kolvBritalas remoRéduiddd YedueeBpteBuge. Muche! (16 el Y ARC,

West Australia), 18-20 weeks of age, .are fed with sterilized tap water (ad
i bi t um wata$ pddsty and thgiimixade Srasntpaicdiedo fant T it P iekgpogtted 1ogsT

protein, Spadhadd praftred Hdsh Qﬁfomz%ﬁ%)z@r@n §aesgd EeRibRWiM sluahMerantd Det
cages on 12-hour light cycle at - 0C and™40-60% hum di tclié-N Bi ol ogi cal
N

Resour ce Cedverthe tile spmippund @0 megoApld) @s awvhite amerpheesnsalish MRs(@PChhe
gui de for d fikaporat; i Wi raspec Bral Dy,
husbandry, gcqulr%/[gl 'a(? y%fgég’eﬁjr‘};s S%Iflg% 7?%&%1%’@@3811@1‘?0%& %Zd%?gt(g’r ?%I’ar y
care. The driTHE), 6d74d, Hbd/ wSeHp)r D3 ém { HYB077@) 1Hj, 5.30 (bs, 2H), 4:58 (d, 1H, J
=5.2 Hz), 1.71 (q, 2H, J= 7.6 Hz), 1.61 (q, 2H, J= 7.6 Hz), 0.92 (t, 3H, J= 7.6 Hz), 0.88
15 (t, 3H, J = 7.6 Hz); HR-MS (ESI+) m/z for Ci6H21N4O, calculated 301.1665, found

301.1657 (M+H)", for C;6H2N4NaO; calculated 323.1484, found 323.1496 (M+Na)™.

Example 26: (1S,2R,5R)-5-(4-amino-1H-imidazo[4,5-c]pyridin-1-yl)cyclopent-3-ene-
1,2-diol

20
. NH,

a0
o

HO OH

To a solution of 1-((3aS,4R,6aR)-2,2-diethyl-4,6a-dihydro-3aH-cyclopenta[d][1,3]dioxol-
4-yl)-1H-imidazo[4,5-c]pyridin-4-amine (45 mg, 0.150 mmol) in MeOH (1 mL) was
25 added hydrochloric acid aqueous solution (10%, 1 mL). The mixture was stirred at room
temperature for 2 h, and then water (5 mL) was added. This aqueous phase was washed 3
times with CH,Cl, then evaporated to dryness under reduced pressure. The obtained
residue was dissolved in MeOH (2 mL) and solid NaHCO; (50 mg) was added. The
mixture was stirred at room temperature for 5 min, and filtered. To this solution was
30 added silica gel (60 mg) and the solvent was removed under reduced pressure. The

residue was purified by flash chromatography on silica gel (elution with 10 % MeOH in



BRC was Institutional Animal Care and Use Conmittee (I ACUC) accredited. D3
was provided in powder form dissolved in 10% DMSO in sterile |IxPBS and
stored i wo20@3cHsery nouse will receive a dose of 30- @@mEcpen/okédsegr am
body wei ght by intraperitoneal injection (ip) . Tunor Inplantation Mce
were inplanted subcutaneously in the 1efB flank with 5 x 106 cells of HCT-1
16 parental human col on carcinoma. The tunors were allowed to grow for 8
days and thereafter nonitored every 2-3 days by caliper. Treatnment plan On
the day 1, DdMetongive thetide dompowad! {33trag298hpaps vetdtoamomphososdlidnbid NMRune

to ensure vol u veq| i stri d.jnt,o gr.oup. ch_g

corpr; sed (IRImeR VoS Bt ek TG b V5 B3 B ey, Fl7 -8,

adm ni st er gd4icm, aH),E2eado1 H3P»W KAt ©Hz), sday@df DiLl pwach, hys BE)18/69qni, aH),

anot her 5 dags on._once- a-dag){ basi s. Anot her rou]ﬁ of -mce received receive
only vehi cfd26% lith Jroattetiz) RAES gi¥lehmsolon ChdlaNOsengragd 23344 dovnde y .
The stuﬂy %@ﬁléﬁrdﬁiﬁﬁ?d on Day 14. Estimated tunor vol unme was cal cul ated
using the formula: Tunor volune (mMB) = (W2 |)/2 where w = width and 1=

l ength in mm of an HCT-116 carcinoma. Efficacy Eval uati on Conpound efficacy

was assessed by, t Farfhl h i.nhiRiti.qn nethod in Lch tunor
Vol ume.of - ERRmPIER (R ERrBLold- B HomiRedtd S p ok iy ieibanes
percent tumRedigh@B§h i nhibition (% TGA) is calculated as follows: %93 =
(Cday a - Tday a)(Cday a - Cday 1) 100 wher eNH,Cday 1 = medi an tunor
vol unefor the control group (vehicle) onyday\l Cday a = nedi an tunor
vol umefor the control group (vehicle) ogr day

=

N
HO OH |

10
A solution of (1S,2R,5R)-5-(4-amino-1H-imidazo[4,5-c]pyridin-1-yl)cyclopent-3-ene-
1,2-diol (30 mg, 0.129 mmol) in MeOH (1 mL) was added into a round bottom flask
containing palladium on charcoal (10%, 5 mg). The suspension was allowed to stir under
hydrogen atmosphere for 18 h, and then filtered. To the obtained solution was added

15 silica gel (40 mg) and the solvent was removed under reduced pressure. The residue was
purified by flash chromatography on silica gel (elution with 10 % of MeOH in DCM) to
give the title compound (20 mg, 66%) as a white amorphous solid. 'H NMR (CD;0D,
400 MHz): 6 8.35 (s, 1H), 7.67 (d, 1H, J= 6.8 Hz), 7.08 (d, 1H, J= 6.8 Hz), 4.80 (q, 1H,
J=9.2 Hz), 4.35 (dd, 1H, J=9.2, 4.4 Hz), 4.19 (td, 1H, J= 4.8, 2.0 Hz), 2.48 (m, 1H),

20 2.31 (m, 1H), 2.04 (m, 1H), 1.86 (m, 1H); HR-MS (ESI+) m/z for C11H5sN4O; calculated
235.1195, found 235.1190 (M+H)®, for C;{H;sNsNaO, calculated 257.1014, found
257.1006 (M+Na)".

In vitro and in vivo investigations of DZNep-like compounds as novel anti-tumor

25 drugs.
Fluorescence activated cell sorting (FACS) also known as flow cytometry is the

technique used to determine apoptosis in this set of experiments. Apoptosis is indicated
by cell populations with DNA content in the subG1 range. To determine the activity of
these compounds, the inventors used HCT115 ER-E2F1 cells to determine the activity of
30 the compound in inducing E2F1-dependent apoptosis. In this assay, addition of 4-OHT



Tday a = nedian tunor volunefor a treatnent group on day a Aninmals
classified as NTRD (non-treatnent-rel ated deaths) were excluded from TQd

cal cul at iwo=010li35i16i ty and Endpoi nts Ani mal s wer e wei ghedTdazbop/obessen day 1.
M ce were exanmi ned frequently for clinical signs of any adverse,

drug-rel ated side effects, including acBPvity (inactivity/hyperactivity),
skin hydration/dehydration, posture (for exanple hunched), gait, seizure
when put on wei ghing scale, body tenperature (for exanple, cool to touch)
and vocal i hgdridowill Sttixtates ERE bl DANap \as dedih shawwpradomle td attegite @AST-irsinded o
determine the statistical significance of body wei ght changes and tunor

vol umes befRIPEFIYPINSSYS!@Pat i sti cal anal yses were conducted at a/? |evel of
0. 05. SPSSResfitsused for all statistical anal yses and graphic presentations.
Result and di scussion D3: No obvious body wei ght | oss was observed during

the whol e procEtu Brefiarnagy resubis oblaimeds ¢ gandidatpermprovsidgnpd. Rhd : (a3 evd une

of D3 grou t:astdeal e TTI Y h vehi cl e
aroup (o0 i)y PR HEMIRR! S Al RAides STRL DNy Aipl thebart Fohl
day 1, 9, E2Fhdependantmpioptosisfupph®dibyreatiment.ndshgroam hbilitshido¢auiso apogoapout

49% 56% 54%.and 54%r tively. See fi -4 13:. No_qbvi ous_ hod

wei ght 1 058 WERRySIE G BPARR! I B indiRBen' & BRRNSrentE aBoGos By 0

ori gi nal bexperivenghdhpwathet DEhas a\highermnaximid taleral@hdddegqMTDOVps asdpaedgs kg
was statistically significantly smgller. than that of vehicle group (p=0.037
and p:o_oobﬁ@gp%es[uﬁtg@{eﬁpwr%/@}qgﬂgw }ol- growth inhibition for 13 at
doses qf 30D/ kfviveturhétehb@Bft RRIK Wal bortRiéted to AeterRine Hie AMnBRA aBGViR ofOf
the day 14, tunor growth inhibition is about 40% 43% 31% 35% and "34%

respect i vePye ofase egrppaumndss D3joRBesylts preshopong Figs,; 2 ta 4.tshewingrespeitivelyobodiay 6,
8, 10, 13 3RfnPofhnBQ, Mm&lr volltnd@¥inddh anki YR thIhRMftIdn! Nhi bition is
In vivo efficacy of D3 in a mouse HCT-116 colorectal carcinoma xenograft model
‘ The in vivo efficacy and toxicity of D3 was evaluated in a mouse HCT-I 16
15 colorectal carcinoma xenograft model.

Female athymic BALB/c nude mice (ARC, West Australia), 18-20 weeks of age,
are fed with sterilized tap water (ad libitum water) and irradiated standard rodent diet
consisting of: 19% protein, 5% fat, and 5% fiber. Mice are housed in individual ventilated
cages on 12-hour light cycle at 21-22 °C and 40-60% humidity. Biological Resource

20  Centre, Biopolis (BRC) complies with the recommendations of the guide for care and use
"~ of Laboratory Animals with respect to restraint, husbandry, surgical procedures, feed and
fluid regulation, and veterinary care. The animal cares and use prbgram (#070276) at
BRC was Institutional Animal Care and Use Committee (IACUC) accredited.
D3 was provided in powder form, dissolved in 10% DMSO in sterile 1xPBS and
25 stored in -20°C. Every mouse will receive a dose of 30-60mg per kilogram body weight
by intraperitoneal injection (ip) .
Tumor Implantation

Mice were implanted subcutaneously in the left flank with 5 x 10° cells of HCT-116

parental human colon carcinoma. The tumors were allowed to grow for 8 days and
30 thereafter monitored every 2-3 days by caliper.
Treatment plan

On the day 1, nude mice were divided into 2 groups according to tumor volume to

ensure tumor volume evenly distributed into each group. Each group comprised 7

animals. Drug treatment was initiated on day 1. D3 is administered ip at doses of 30mg/kg



about 50% 65% 60% 68% and 63% respectively (see figures 5-7) Thus the
invention relates to an anti-cancer conpound for inhibiting the function of
Pol yconb wepnawss2a1e conpl ex 2 (PRC2) proteins having thecIiSiGaenwnese
Structure 1 In particul ar enbodi nents of the conpound A is independently
carbon or nitrogen; X and Y are independéntly carbon and the bond between X
and Y may be saturated or unsaturated; Rl and R2 are independently hydrogen
or hal ogen or carbon or aliphatic, arylaliphatic, hydrocarbyl group .
conpri si ngfok 7-das fadiowveditai @nfgkgom aabttheiss am&;oncaahﬁtyafa@latmmegragpbf O
S, Si, or a.halogen such as C or R4, R5 and RG arelndgéﬁ ntIy
hydr ogen oPi& ’ieﬁﬁ&?q EeceRp Y Ve b)é iP ZoWfreli Was g 0

aryl cycl Oal'e's %19 W@it&&}awylenﬁfrﬁtéﬂ%nlﬁi}am conprise 0 - 3 heteroatom;
being N, Si; R4 may opticnally be |inked so as to define an

al i phatic hydrEﬁHﬂ&i?d tqmqrd/gélmerms ¢ahqudated vsing thedormatlat es to an anti - cancer
conmpound for inhibiting the fy%{”l‘g)d}mﬁ%ggrg%_cwb ]l)%tpresm ve conmplex 2 the
0

structure: Structure 2In particula his conmpound A is

i ndependenthyreoarivadthandili=t leogthin m¥ afiah MC3F El 6 cadepanalent | y car bon and t he
bond betweg X ag,‘gl' Y n:aﬁ be saturated or unsaturated; Rl and R2 are

i ndependen P@“ 3 r hal ogen or carbon or aliphatic, arylaliphatic,

hydr ocar byl grgu:ﬂpsmméﬂfaadygwas ass8ssedib tﬁé‘lﬁhﬂbxfg’;kbbﬂﬂnﬁibiﬁ&l @I‘(%aneth& in
het eroatons _being N, O Si, or a hal ogen suc and R4 are

S,
i ndepe _ndentNIh’;P 05 Glie of SeRgBentoSTOHRY BEFnC‘EfFle&F‘il padhe cVehJ&% coRtralpnhhs ¢
aronat 1,6, )féxﬁ%‘tﬁh&a%/rbmﬁlhﬂn%n ({@”ﬁ(ﬁ% isQQﬁ:Ela@edr%% :byl group; R and R6

are, independen drogen or I phatic, cycloal tIC aronatic,
aryl al i phatic, or arylc¥ Géeﬂ (Gederpiaic! dayd 6y oyt Cd@JoUp§ 0 hat conprise O -
3 heteroat OB, pel ng NN O S, or Si.Cains: 1. A conpound of structure | @ |

Cday 1 = median tumor volume for the control group (vehicle) on day 1
Cday a = median tumor volume for the control group (vehicle) on day a
15 Tday a = median tumor volume for a treatment group on day a
Animals classified as NTRD (non-treatment-related deaths) were excluded from TGI
calculations.
Toxicity and Endpoints
Animals were weighed daily from day 1. Mice were examined frequently for
20 clinical signs of any adverse, drug-related side effects, including activity
| (inactivity/hyperactivity), skin hydration/dehydration, posture (for example hunched),
gait, seizure when put on weighing scale, body témperature (for example, cool to touch)
and vocalization.
Statistical Analysis
25 The two sample t-test was used to determine the statistical significance of body
weight changes and tumor volumes between groups. Statistical analyses were conducted
at a p level of 0.05. SPSS was used for all statistical analyses and graphic presentations.
Result and discussion
D3: No obvious body weight loss was observed during the whole procedure period (>95%
30 of original body weight) and tumor volume of D3 group was statistically significantly
smaller than that of vehicle group (p=0.033). As to the tumor growth inhibition, at the
time point of day 7, 9, 12 and end point of the day 14, tumor growth inhibition is about
49%, 56%, 54% and 54% respectively. See figures 2-4.



wherein: X and Y are independently Cor OAis Cor N, lod SIlIg IC UUILI
U adUiUCbond; 10 RL and R2 are either absent or independently

sel ect ed woamawdse2igr oup consi sting of hydrogen, hal ogenpcopiG2anabéige
substituted al kyl, optionally substituted aryl, optionally substituted

al kyl -Z- and optionally substituted aryldZ-, where Zis N, O Sor Si, or R
and R2 together form an opti onal ly substituted hydrocarbon bridge or an

| hyd b
RS W S N AR SN g“@??ﬁgfr(%ggrﬁgﬁd?@aéh
hal ogen, opt bﬁ@ﬁ!ﬂl lyocﬁluxbéightt) %@dﬁﬁﬁ&y\}olmﬁ@to'f‘?f‘%{ bU Mgsérb ed arﬁ%}'kf was

optional Iy substituted a - and optional tTt
where Z' i dtatigticaly Slgmﬁ@llﬂy osmﬂleanﬂhaﬁ{mhabgét\rahrclé @roopaifpeh03o raatll 0. 000

bstituted | tit d a, .
i oxahydr oEPaRaR At e ien Stondl bR Ton bRt ot dieRer Hepe sine
attached; g&nFef ayde S FUQ3|dﬁ@%@ﬂﬂﬁlﬂtdﬂ&h§%h?qtleﬂuﬁdﬁ%%\bﬂﬁmﬁw FodbRust | Ng
of hydrogen, optl onal I'y substituted al kyl tionally substituted aryl,

or RS and #%t 43%t Réts, \&ﬁf/mam%é%u repregtimelsit dmion [3nal doses néﬁoa&()m%kg,@éh@j
florm an_OPhiNAoreiiRss 1 e ds 3RA%HE! Rk wg BYR, Qi SRANALATREy

di ast er eoner - ther eo a’salt esé ererm g Y or
both is O atout 50%, 65%i 6@%,66839@ﬂdaﬁ3%td‘spééﬁ%lyl?@ae¢ figdies ayent and lf Y-O, R1
is absent, and wherein said conpound is not 3-deazanepl anocin A or

ari steronycin or 3- deazaaristeromnycin hydrochl oride or

(1S, 2R, 5R) - 5- (6-am no- 9H puri n-9-yl) - 3-

(et hoxy et hy| Teyscthe prsigntion eakatey tozancﬁmrcany%rrc&@moml & iplibiting the function of

(1S, 2R, 5R)
9-yl)-3- (f %%nngﬁ?qﬁscycpﬁ%%ﬁtz gpIrOtgmé Sghhecﬁrgg%réri de or
(IR 2S, 3R) - 3 (6- 30 am no-9H puri n- 9 yI)cycI\pesnt ane-1,2-diol or
(IR 2S,3R)-3-(4-am no-1 Himdazo[ 4, 5-c] pyyidiln-1 -yl )cycl opent ane- |, 2-di ol
or ()-(IR 2S, 3R)-3-(6-amno-9H purin- gy -TN2-
31 N A//l
R2-X =
R0 OR*
Structure 1

15 In particular embodiments of the compound A is independently carbon or-nitrogen; X and
Y are independently carbon and the bond between X and Y may be saturated or
unsaturated; R! and R? are independently hydrogen or halogen or carbon or aliphatic,
arylaliphatic, hydrocarbyl group comprising 1 - 8 main chain carbon atoms and 0 - 3
heteroatoms being N, O, S, Si, or a halogen such as Cl or F; R3, R4, R’ and R® are

20 independently hydrogen or aliphatic, cycloaliphatic, aromatic, arylaliphatic or
arylcycloaliphatic hydrocarbyl groups, that comprise 0 - 3 heteroatoms being N, O, S, or
Si; R? and R* may optionally be linked so as to define an aliphatic hydrocarbyl bridge.
The invention also relates to an anti-cancer compound for inhibiting the function of

Polycomb repressive complex 2 (PRC2) proteins having the structure:

R8. R
N 5
N
RiN )
R2-X =
25 R3 R4

Structure 2



cycl opent anedi ol hydrochloride or 2',3" -0Oisopropylidene-3-deazanepl anocin
A or (IS, 2R 5R)-5-(6-am no-9H purin-9-yl)-3-nethyl cycl opent -3-ene-1, 2-di ol
hydr ochl owbde10/:36213he conpound of claim1 wherein: X aneécysareonodiss C; Rl
and R2 are independently hydrogen, hal ogen, an aliphatic, arylaliphatic or
hydr ocar byl group having between 1 and 82mai n chain carbon atons and
between 0 and 3 heteroatons, each heteroatom independently, being N, O S,
Si (wherein if the heteroatomis N or Si, the other group(s) attached
thereto are, independently, hydrogen, aryl or aliphatic) R3 and R4 are

i ndependent |y hydroxy 1l koxy, cIoaIkonxy,, | al koxy or

aryl cycl oal R‘i}TlEH(l?r gnb @eéﬁrﬂfr i GRNRONRdEE S T Pn‘?i“fﬁ(mllﬁéfé‘%@ét"ér’ﬂémgégcﬁ

het er oat omy,4 RdgReRdGhIMtlyPEIHEh bhd Bhe BondbetWeek ‘5@%@ W phdy B@@athﬁ?e%r gatom
is Nor Si, the ot he{ gr ogp(s) attached thereto are, -i ndepéndent

hydrogen, wanspturgted;aR| ph& R care dndependently Fydeagen | arritedeenoragarbon Getif/ﬁ@tl&n

it achen: AARTEEHRhyR 4091 DERBSER At Y12 SRR inh IRkl Gha 25 21 €

cycl oal i thétematoaTsd)mtg N, OaSy&abr a)halbgm mchaasﬁlmycﬂ B4 lahg R4 tares indyptmderzthyby |

groups co si ng meen nd 3 heter ach he

i ndependentyY ‘{F’gfﬁ’e‘?r Qgen er cg OR,pr &ip ecry Onﬁ’l? lf:h‘émﬂ‘@‘%“érat'}glf’%‘f%‘flg’hﬁl%?r Si,
the ot her ﬂfyﬁﬂ'i@ﬁ&)c aydraediBel gmpeke aMdeRr® Iaquaaﬁyéﬁmdﬂy hytt6E06h alighayik, or
aliphatic). 3. The compound of claim1l wherein: X and Y are hoth C Rl and
R2 are | nd@ff&ﬂh@h@w %9@?6@emwlph§l‘?@g§naWFCY(éléi’?bléhﬁt‘Gr hydrpgagshyli groups, that
arylall hat | r i g1l - 8 main chain carbon atons
and 0 -1003 % %?%ﬁo%aggl}ﬂr?ngl\?&%ﬁg@p%& \?merel nif the heteroatomis N or
Si, the other group(s) attached thereto are, independently, hydrogen, aryl
or aliphatic), or a halogen such as O or F;



R3 and R4 are independently hydrogen or hal ogen or carbon or aliphatic,
cycl oal i phatic, aromatic, arylcycloaliphatic or arylaliphatic hydrocar byl
group or woeolomkad so as to define an aliphatic hydrocachsic2mjodgss and R5
and R are, independently hydrogen or aliphatic, cycloaliphatic, aromatic,
aryl aliphatic, or arylcycloaliphatic hyddocarbyl groups, that conprise 0 -
3 heteroatons being N, O S, or Si (wherein if the heteroatomis N or Si,
t he other group(s) attached thereto are, independently, hydrogen, aryl or
al i phati c) Cl#dms:The conmpound of claim 1l wherein X and Y are both C. 5. The
compound of claiml or clajm4 wherein RL is H 6. The conmpound of any one
of clainms 1, 4lor 8 CcRR@PER gﬂ:@“‘ﬁ R4 are both OH or together forma
protected vicinal diol. 7. The conpound of any one of clainms 1 or 4 to 6
wherein R3 and R4 together forman -OC(Me 2L group. 8. The conpound of
any one of claims 1 or 4 to 7 which is ((3R 48/5R)-3-(6-
am no- 9H-purin-9-yl) -4, 5-di hydroxycycl open§.- ﬁnyl ) met hyl benzoate

I

hydrochl oride. 9. The conpound of any one¢of|jcldinms 1 to 8 or an
enanti omer, diastereoner or pharnaceuti &aln teptabl e salt thereof,

showing activity to activate E2F1-igaduedd-apoptosis of at |east about 15%
10. The conpound of any one of clains 9, or an enantioner,

di astereonmer or pharmaceutically accempdabke salt thereof, showi ng activity
to activate E2F1 -induced apoptosis in the presence of 4-COHT of at | east
about 25% 11. The conpound of any one of claims 1 to 10, or an enanti oner,
di ast er eongfeRtn: Phar maceuti cal ly acceptable salt thereof, show ng apoptosis
i nduction in colon cancer cells with histone deacetyl ase inhibitor TSA of
at | east aBond YiapindependendlyfoepQund of any one of clains 1 to 11, or an
enant i orrerAigicﬁgtﬁ,r eoner or pharmaceutically acceptable salt thereof, which
is capabl e of Tnhibiting the function of

—— isasingle bond or a double bond;

10 R! and R? are either absent or independently selected from the group consisting of
hydrogen, halogen, optionally substituted alkyl, optionally substituted aryl, optionally
substituted alkyl-Z- and optionally substituted aryl-Z-, where Z is N, O, S or Si, or R! and
R’ together form an optionally substituted hydrocarbon bridge of an optionally substituted
'a,m-dioxahydrocarbon bridge between X and Y;

15 R and R* are independently selected from the group consisting of hydrogen, halogen,
optionally substituted alkyl, optionally substituted aryl, optionally substituted alkyl-Z’-
and optionally substituted aryl-Z’-, where Z’ is N, O, S or Si, or R? and R’ together form
an optionally substituted hydrocarbon bridge or an optionally substituted a,c-
dioxahydrocarbon bridge between the two carbon atoms to which they are attached;

20 R’ and R® are independently selected from the group consisting of hydrogen, optionally
substituted alkyl and optionally substituted aryl, or R’ and R together with the nitrogen
atom to which they are attached form an optionally substituted azacycloalkyl group;
or an enantiomer or diastereomer thereof or a salt of any of these,

wherein if either X or Y or both is O, —— is a single bond and if X=0, R? is

25 absent and if Y=0, R! is absent, and
wherein said compound is not 3-deazaneplanocin A or aristeromycin or 3-
deazaaristeromycin  hydrochloride  or  (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-
(methoxymethyl)cyclopent-3-ene-1,2-diol hydrochloride or (1S,2R,5R)-5-(6-amino-9H-
purin-9-y1)-3-(fluoromethyl)cyclopent-3-ene-1,2-diol) hydrochloride or (1R,2S,3R)-3-(6-

30  amino-9H-purin-9-yl)cyclopentane-1,2-diol or (1R,2S,3R)-3-(4-amino-1H-imidazo[4,5-



Pol yconb repressive conplex 2 (PRC2) proteins. 13. Use of a conpound
according to any one of clains 1 to 12, or an enantioner, diastereoner or
phar mmcewocaldogerscept abl e salt thereof, in therapy. l2cTidseimico@seonmpound
of structure I, or an enantioner, diastereoner or pharnaceutically
acceptable salt thereof, for the manufad#ure of a nedicament for the
treatnent of cancer | wherein: X and Y are independently Cor O Ais Cor
N; is a single bond or a double bond; RL and R2 are either absent or

i nd_epenldlene]lpygaﬁpByncygbldplfeﬁumllé-m,a-@ppupl(d?anL g*si BE)-Qf(glaMdﬁ(leHﬁputhQ-Qlljlen2-
optionally suybstituted al ky optional, substituted_aryl, optiognally
substi t ut eaycifpnswanzél()hnwﬁwﬂw% I %ébé?rlﬁmrewl%ewé_z{eazmﬁ%‘ﬁ%wzni &NTO s
or Si, or B:S,ﬁ@,?RBg-(Bf%ﬁﬁﬁ&@ﬁ-ﬁ&fn@-?ﬂ-ﬁﬂfeﬂ@'[@c10¥>e§tU§1§ﬁé-i,thﬁﬁ_ @g@d&ﬁﬁ{d@pn

bridge or an optionally substituted a, w di'oXxahydrocarbon bridge between X
and Y; R3 and alke ¢ompapyad @éaleinmy lsdiestined from the group consisting of

hydr ogep, &az| @ ronal |y substituted al kyl, optionally substituted
aryl, ogt i ona Ig&?grseub%gi?t uted al kyl-Z" - and optionally substituted

aryl -7 -, Rhen@RZ'arei indégend@ntl§ hydrogen, mloged, analipkatic,cyplelishatit or hydmcarbyl

optionally substituted, hydrocarpqn bridge.or an optional ubst it ut a, W

o oxanyclr SER ROl dSeasat Seait thaihTein sabon; BrS: andaheBEdn by Hif o

attached; maematbni3, adath | RAGPABAE NinkiyperaMBY, €kihg ON) tde SYrsiupvkaeiai st ity of

hydr ogen, optionally substituted alkyl and optionally, substituted aryl, or
%

R and R6 t bgjetonm i Niprifiethsiothes gaprpatloitieckediierato axce jndgpendgptha dndiodesr m an
0 ast or o DrahO,, "2 Cat Cof any-of [hese. wherein i either X or Y or
both is Q Ri sand Ri atgl indopandenthd hydroxzOalkmgy.i eycloalkyloxy, aryloxy, arylalkoxy or
arylcycloaalkyloxy groups comprising between 0 and 3 heteroatoms, each heteroatom,
independently, being N, O, S, or Si (wherein if the heteroatom is N or Si, the other
group(s) attached thereto are, independently, hydrogen, aryl or aliphatic) or R? and R* are
15 linked so as to define an a,0-dioxahydrocarbon bridge between the two carbon atoms to
which they are attached; and - '
R’ and R® are independently hydrogen, aliphatic, cycloaliphatic, aromatic, arylaliphatic or
arylcycloaliphatic hydrocarbyl groups comprising between 0 and 3 heteroatoms, each
heteroatom, independently, being N, O, S, or Si (wherein if the heteroatom is N or Si, the
20  other group(s) attached thereto are, independently, hydrogen, aryl or aliphatic).
3. The compound of claim 1 wherein:
X and Y are both C;
R' and R? are independently hydrogen or halogen or carbon or aliphatic, arylaliphatic,
hydrocarbyl group comprising 1 - 8 main chain carbon atoms and 0 - 3 heteroatoms being
25 N, O, S, Si (wherein if the heteroatom is N or Si, the other group(s) attached thereto are,
independently, hydrogen, aryl or aliphatic), or a halogen such as Cl or F;
R? and R* are independently hydrogen or halogen or carbon or aliphatic, cycloaliphatic,
aromatic, arylcycloaliphatic or arylaliphatic hydrocarbyl group or are linked so as to
define an aliphatic hydrocarbyl bridge; and
30 R and R are, independently hydrogen or aliphatic, cycloaliphatic, aromatic,
arylaliphatic, or arylcycloaliphatic hydrocarbyl groups, that comprise 0 - 3 heteroatoms
being N, O, S, or Si (wherein if the heteroatom is N or Si, the other group(s) attached
thereto.are, independently, hydrogen, aryl or aliphatic).

4.  The compound of claim 1 wherein X and Y are both C.



absent and if Y=0O Rl is absent, and wherein said conpound is not
3-deazanepl anocin A 15. Use according to claim 14 wherein the conpound is
ari st er orwoinio/@e21deazaari st eromyci n hydrochl oride, ( PCT/SG2009/000356
1S, 2R, 5R) - 5- (6- am no- 9H puri n-9-yl) - 3-
(rret hoxynet hyl ) cycl opent - 3- ene- |, 2-di ol 4hydr ochl ori de,
(IS, 2R, 5R) - 5- ( 6- am no- 9Hpuri n-
9- I) 3-(fluoromethyl)cycl opent -3-ene-1|, 2-diol) hydrochloride or
R, 2S, 3R) - 3- (§- amhmayrﬂ;bmmdrdfa}aanyldr@mhmp@mamall is2 diol,

(1

| R 2S, 3R) - 3- | H d 4 |,
(IR 25, 5R)- 30 . b srmemingat ey ohg pf Cpint | ,%%néﬁ%ea%@ SBFI SaSoun Pif b
2',3 Ols%gaﬂéﬂﬂﬁﬁ%ﬁo@&@é%mhamcm A or

1S 2R, 5R) - 5- (6- am no- 9H puri n-9-yl) met hyl cycl opent - 3-ene- 1 , 2;di ol

hydrochl ori de &r ahheeempeueef asy afieapdtclaimsredr 4 hepawieron B and R' togetger a
phar nacgautr%qllény@@@g%s(gbb%rlgalt) of any of these. 16. Use of a conpound of

structure as d in°claim114, or an enantioner, diastereoner or
phar maceut i cal 8y aEheapd)rabd)mldsczﬂ ztnytdmrc&on‘lainfsok ot Kaot? ehichant((3R,48aREEH6- 17.

Use accordin cl ai n the, co i stero

Goazaa st abtis SRR 0RO PSR R S et Sl Safhindde ) 5.
( met hoxymet hyl 9CYCTH¢3&fihpéinﬁﬂﬂ"an}1 ode 6f thlfb)’ﬂfcﬁ& hraini edd@ntiomer, diastereomer or
(1S, 2R, 5R) - 5- ( 6- ami no- 9Hpur i

yl) - 3- (f PhasPgsRttigglly éyeqpé%é%tsalé thpisof, | Sowing yacHyily de hdcivpige ESF 1-induced

9-
(IR 2S5,3R) 5 %) &mﬁfﬂtfé%stgiﬂ'oﬁﬁfﬂ% 9-vyl )cycl opent ane-1|, 2-diol,

(IR 2S, 3R) 4-am no-|1 Him dazo[ 4, 5-c] pyridin-I-yl )cycl opentane |, 2-diol,
(IR

2'

, 28, 3R) 31Q.6- B¢ eemprundnfiany 9n9b§ clpings- 1 t;y%,I wrertnanemer dllaytclreomlqr ot i de,
-Ois
(1 5. 2R, 57 DERRIGERIY ofe SRRMETER ADRGE Tubulile. v e sptivae P2Blipdyped
hydr ochl or aptgptesis ianhep@sinco 6E4- OHTdfatsléast almeS%her eof or asalt (e.g. a
phar maceut i cal L{vj a,gﬁ table s LPH& 2 Xﬂ of t hese. 18. A Phar ceuti cal
conposi tion conhpri ‘?18 %‘H’r‘?ﬂ% b etpimg 1t'g Whor R Enaptioupey; grastereppen o
or an gpanbt pilRmacdlitidsllEARLPRblehlt RRRESTRSRIWIhE ApdPtods GRIICAMN th &Abi cancer
cells with histone deacetylase inhibitor TSA of at least about 40%.
12. The compound of any one of claims 1 to 11, or an enantiomer, diastereomer
or pharmaceutically acceptable salt thereof, which is capable of inhibiting the function of
Polycomb repressive complex 2 (PRC2) proteins. ]
20 13.  Use of a compound according to any one of claims 1 to 12, or an enantiomer,
diastereomer or pharmaceutically acceptable salt thereof, in therapy.
14. Use of a compound of structure I, or an enantiomer, diastereomer or

pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the

R‘iN,R5
N X
N
4
$1<N]§\/)
2 X/_Y

25 R3 R4
I

treatment of cancer

wherein:
X and Y are independently C or O,
AisCorN;

30 —— isasingle bond or a double bond;



t hereof, together with one or nore pharnaceutically acceptable carriers,

di luents, excipients or adjuvants. 19. A nethod of treating cancer

conpri si ngoadrwossaseri ng to a patient in need thereof apclriscz2emlobysse
effecti ve anount of a conpound of structure | as defined in claim 14, or an
enanti omer, di astereoner or pharnaceuti dblly acceptable salt thereof, or of
a pharmaceutical conposition conprising a conpound of structure | as
defined in claim 14, or an enantioner, diastereoner or pharnaceutically
accept abl eR5ahd R’hareeeither tabgait h@r indepdndonty aélecrd arqphahergeait comdisting of

acceptable carriers, diluents, excipient r adjuyants.. 20. The neth of
clai m 19 vhelregen: halogen nopsismally subsued e m@%ﬁy ubstidied o &Wemﬂgf
hydrochl or §flesitufed b2 2- 2R) bﬁt‘i&r@t‘l@@%ﬂ%ﬁ@t@ﬁ BEJLIZD; Whotk _)z-igN, (o, S or Si, or R' and

- al

(met hoxymet hiyl ) cyc| opent - 3-ene-1 °, 2 ol hydrochl ori de, ) )
1S, 2R, 5R) - B- {ogethat foom@mmptipnally substituted hydrocarbon bridge or an optionally substituted

9-yl)-3-(f , | -.3- diol) hydrochlorid
(R 55, oty SR ek bYf bOREMbelel R anaiy 0 ) OV S ol o

(I R 2S, 3R)RBafd Rinirerindependentp seledied frazh plye griup-donyikiiny of bpémpemdalqgeadi ol |,
O Ry 25, SRadnbly AR ARcl L dhdal) shocingd PPSToARRT s BsBlEl Q51951 O
(I'S, 2R, 5R) arfet dftroaailynSubStitupsdr drik-2-y wherd-ZTek My 105 \Cdrogieat R BarehR? togdthdi @drm

hydrochl ori de or an enantionmer or diastereonmer thereof or a salt (e.g. a
phar maceut ¥t aPRtipnallye esptbgtiuteds diygjocarbogn prigge  plesai  optionally substituted o, e-

10  dioxahydrocarbon bridge between the two carbon atoms to which they are attached;

R’ and R® are independently selected from the group consisting of hydrogen, optionally
substituted alkyl and optionally substituted aryl, or R® and R together with the nitrogen
atom to which they are attached form an optionally substituted azacycloalkyl group;

or an enantiomer or diastereomer thereof or a salt of any of these,

15 wherein if either X or Y or both is O, — is a single bond and if X=0, R? is

absent and if Y=0, R! is absent, and

wherein said compound is not 3-deazaneplanocin A.

15. Use according to claim 14 wherein the compound is aristeromycin, 3-
deazaaristeromycin hydrochloride, (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-

20 (methoxymethyl)cyclopent-3-ene-1,2-diol hydrochloride, (1S,2R,5R)-5-(6-amino-9H-

" purin-9-yl)-3-(fluoromethyl)cyclopent-3-ene-1,2-diol) hydrochloride or (1R,28,3R)-3-(6-
amino-9H-purin-9-yl)cyclopentane-1,2-diol, (1R,2S,3R)-3-(4-amino-1H-imidazo[4,5-
c]pyridin-1-yl)cyclopentane-1,2-diol, (1R, 28, 3R)-3-(6-amino-9H-purin-9-yl)-1,2-
cyclopentanediol hydrochloride, 2',3'-O-isopropylidene-3-deazaneplanocin A  or

25 (1S,2R,5R)-S-(6-amind-9H-purin—9-yl)-3-methylcyclopent-3-ene—1,2-diol hydrochloride
or an enantiomer or diastereomer thereof or a salt (e.g. a pharmaceutically acceptable salt)
of any of these.

16. Use of a compound of structure I as defined in claim 14, or an enantiomer,
diastereomer or pharmaceutically acceptable salt thereof, for the treatment of cancer.

30 17. Use according to claim 16 wherein the compound is aristeromycin, 3-
deazaaristeromycin hydrochloride, (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-
(methoxymethyl)cyclopent-3-ene-1,2-diol  hydrochloride, (1S,2R,5R)-5-(6-amino-9H-
purin-9-yl)-3-(fluoromethyl)cyclopent-3-ene-1,2-diol) hydrochloride or (1R,2S,3R)-3-(6-
amino-9H-purin-9-yl)cyclopentane-1,2-diol, (1R,2S8,3R)-3-(4-amino-1H-imidazo[4,5-
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c]pyridin-1-yl)cyclopentane-1,2-diol, (1R, 28, 3R)-3-(6-amino-9H-purin-9-yl)-1,2-
cyclopentanediol  hydrochloride, 2'3'-O-isopropylidene-3-deazaneplanocin A  or
(18,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-methylcyclopent-3-ene-1,2-diol  hydrochloride
or an enantiomer or diastereomer thereof or a salt (e.g. a pharmaceutically acceptable salt)
of any of these.

18. A pharmaceutical composition comprising a compound according to any one
of claims 1 to 12, or an enantiomer, diastereomer or pharmaceutically acceptable salt
thereof, together with one or more pharmaceutically acceptable carriers, diluents,
excipients or adjuvants.

19. A method of treating cancer comprising administering to a patient in need
thereof a clinically effective amount of a compound of structure I as defined in claim 14,
or an enantiomer, diastereomer or pharmaceutic'ally' acceptable salt thereof, or of a
pharmaceutical composition comprising a compound of structure I as defined in claim 14,
or an enantiomer, diastereomer or pharmaceutically acceptable salt thereof, together with
one or more pharmaceutically acceptable carriers, diluents, excipients or adjuvants.

20. The method of claim 19 wherein the compound 1is aristeromycin, 3-
deazaaristeromycin hydrochloride, (1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-
(methoxymethyl)cyclopent-3-ene-1,2-diol  hydrochloride, (1S,2R,5R)-5-(6-amino-9H-
purin-9-yl)-3-(fluoromethyl)cyclopent-3-ene-1,2-diol) hydrochloride or (1R,2S,3R)-3-(6-
amino-9H-purin-9-yl)cyclopentane-1,2-diol, (1R,2S,3R)-3-(4-amino-1H-imidazo[4,5-
c]pyridin-1-yl)cyclopentane-1,2-diol, (1R, 2S, 3R)-3-(6-amino-9H-purin-9-yl)-1,2-
cyclopentanediol hydrochloride, 2',3'-O-isopropylidene-3-deazaneplanocin A  or
(1S,2R,5R)-5-(6-amino-9H-purin-9-yl)-3-methylcyclopent-3-ene-1,2-diol  hydrochloride
or an enantiomer or diastereomer thereof or a salt (e.g. a pharmaceutically acceptable salt)

of any of these.



