1 H STONE DEACETYLASE I NHI BI TORS This invention relates to conpounds which
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use in the treatnent of cell proliferative diseases, including cancers,
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at herosclerosis, and the inflammatory sequel ae of infection. Background to
the Invention |In eukaryoukigrogeldeacidNAasrs tpaskagred Wi th hi stones, to form
chromatin. Approximately 150 base pairs of DNA are w apped tw ce around an

octaner hig mvaﬁmeréuate%\wcaﬁmneé whicE tn%ﬁsm%er@& thShidide ddadeqiQk4Mi

nudeosone basic unit of chromatin, The ordered structure of chs’orratl n
needs t ootﬁ‘zﬁ'%? anctig thelr ‘bﬁed%ﬂ‘ett'@aﬁ‘l‘?"@ﬁf W'Qﬂ'ﬁ‘@tﬂ?ldﬁaiﬁs ipAEding sHIPHE ed
genes. Tp@ty@@tétrmel dieaked, am@kahm@ Hiuhﬁngiﬁely dic@add, ﬁé@bmtaha*amrmseeéé& fof eration

d
Changes. PRt ARBR etdke: SHAinG IHaRRELIof PR LB TRPR A A THARSL ed by
coval ent tramsiaint ejection slisbeteh steoratdogicsbdisordensaibliammoétotyitiseled,er m nal tail s.
Coval ent Rl Ld-cat g@é‘a;sre(étﬂ%m?ef&%é %nﬂﬁt%tﬁtleﬂ%g@rycﬁﬁéaé(é &ih@on.

phosphorylation an guil tination) e si I'ns of amno acids are
enzymatically mediated (A review of the coval ent nodifications of histones

and t hei pag@kduntifo thedmehtidrPt | Onal regul ati on can be found in Berger SL 2001
Oncogene 3007- 30 9 tu 9, 349-3 W)Ife AP
oea e 90 cohs DS SO RR ond?. B o SR o Ao i B o

128- 132 baye pabreicESAaie \hresbemmnmbgddaan atanasrdf histonss (twp tadrdf hisknes yI at ion
‘of histopgsyd g ﬁfﬁﬁﬁz&l fEﬁ#Q %e&oﬁ{e gfsuc Rk Q%an?;tﬁqh%e @rﬁ&red strycture o

transcri ptl onal ereas nucl eosones wt [ ow acet 1 on evel s
are, typFamegn ndacaiabe rnﬁtiiﬂechalqrq/aréq» pllot trarrspriptige ef the assasiat %nas of

EI st ones*rtastsargﬂﬂértap tdfgaténayuswtcﬁdtﬁefam.aﬁdﬁ]@mt rétféan%at%b@gs@%a iSAt I )es |
i'stone ransfera and histo eac n

tr anst or REtPRTE 1Y poBIGE cha ! oRaherdra yp P SRRt ety BB eGT HoAs
resul t s transeriptiongismgedidted hmmnvalestrpmmsms tg disesieé Froost aotalalynfsthed)f- t he

pot ent| f 1 Curr
Mol ”*‘P‘Lé‘ﬂ%f% i E"l?ﬂg‘%ér{gn% fgﬁ%%@pﬁ a&ﬁnggcﬁgslé%%ﬁe@ﬂ J scr tgﬁgtg’gl n the
liter at u?'éd uhieHidnesom of Hlelﬁ*ﬁﬁﬁbémﬁ chasep apids @FPa?“ZV@ai'ﬁai[X/'a'Fi"@ﬁfidM reyviemt ofi n
genes I egidl dovAEntinfoditlt@tidng ok Risoh&arkf thEiRRRER t@ﬁéénpﬂcﬁ@l ret;eraﬂcsﬂ & belfHgHACt | on

el Ty PR erod ML eir® Lo R el HloTaguts o, YRR °°°

f i ndi ngsV\silifpgs? 1 996 Rdiend®DRT2,i 3TN+ AT andsVade/BA ehalrigpe litends otk Bail22, n t he

treat nmen ancer (Kraner, 01-1 et at
2004 Tr ol i?fn@{)%"%% ?ﬁ%"’h‘%gﬁv@gﬁ t“\f.’“é‘ﬁiﬁ‘.pm and Coombes RC 2002
Anti-cancer Drugs 13, 1-13). In addition, others have proposed that aberrant
HDAC act awaijiitich of histdnes & Resdiatbdivitoareks of ét%métﬁtttﬁst dré rbiiRriptRhhIgWchie,

di seases and di sorders 0 m n i sea or exanpl e Huntl don
i ceoe vifeAs bodgsoStras Wi loh hatlyte foval 35 Rinaly” frabarairely Xobt P85 2001
Pr oc SocaddagitiofctalusSafihisdhes IbdonteliEd i 4wo Bonkie/clésses ohippﬁﬁﬂ@aéﬁvmes Soc Nat |

Acad SCI l e

Al zhei mer ;%I Seg@:@ﬂ- ﬁéﬁées (@mﬁ&‘ n@ﬁ%ﬂ%ﬁ%ﬁ%@%ésfﬁ@urg@f o &'Exd Sﬁlgﬂtf ol 55,
964-972)is b&tﬁ\@pﬁ‘?ﬁjﬁ@%mﬁ@ﬁ@ @X%ﬁ%ﬁlfﬁt‘g‘éﬂpﬂtqﬁa'ﬁélﬂisa‘hﬁ“eﬂéfﬁé@im@ﬁUF(SSR@’\?S%@t at
2003 Bl oggh e%Qﬁior a3 b 83 poldniliraiedoBliD Ats #1303 odgdhbdis b efdy Sldnd 39- 552) ,

di abet es an 0} 19660, - 666 and

i abet | cBEORH! Flptes s ‘%%%%q?dﬂh‘? Rt Sty e g’f’?ﬁ%{”]!tﬁ’ﬂ inthe

( Dar ki n- Raiaturaynd %v&tto&tdu&:@@ﬁwéarmmnﬁoeadﬂaaﬁonmadteﬁ“mger%,reshﬂﬂzgthtbalﬂ)) and
haemat ol [ Bl.ood
101, 200 1?‘%’8% °Pﬁ%§é’g%ﬁ Z’Fd\‘/’faét%&éﬁs'ﬂgucftﬁ &y ﬁ%@sfyﬁ‘ tg"}é\é@%ﬁ%ﬁg’g E”r%{“’uf g‘%%’th 'I“est
t hat HDA@nimalsi (Ber reyiewsies dedly. Yéig et ait?@ﬁ%tﬁmrt @pib énveslig Diugs ﬂhét§@5-1a‘rﬂi ot her

[ el at ed, saiSRRARS shiRk: hURFSACnnBRBS 0D HHRIICATBAMN hdRsndR eF
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proliferative diseases such as cancer (Kramer, OH et al 2001 Trends Endocrinol 12, 294~
300, Vigushin DM and Coombes RC 2002 Anticancer Drugs 13, 1-13).

In addition, others have proposed that aberrant HDAC activity or histone acetylation is
implicated in the following diseases and disorders; polyglutamine disease, for example
Huntingdon disease (Hughes RE 2002 Curr Biol 12, R141-R143; McCampbell A et al 2001
Proc Soc Natl Acad Sci 98, 15179-15184; Hockly E et al 2003 Proc Soc Natl Acad Sci 100,
2041-20486), other neurodegenerative diseases, for example Alzheimer disease (Hempen B
and Brion JP 1996, J Neuropathol Exp Neurol 55, 964-972), autoimmune disease and organ
transplant rejection (Skov S et al 2003 Blood 101, 14 30-1438; Mishra N et al 2003 J Clin
Invest 111, 539-552), diabetes (Mosley AL and Ozcan S 2003 J Biol Chem 278, 19660 -
19666) and diabetic complications, infection (including protozoal infection (Darkin-Rattray,
SJ et al 1996 Proc Soc Natl Acad Sci 93, 13143-13147)) and - haematological disorders
including thalassemia (Witt O et al 2003 Blood 101, 2001-2007). The observations
contained in these manuscripts suggest that HDAC inhibition should have therapeutic benefit
in these, and other related, diseases

Many types of HDAC inhibitor compounds have been suggested, and several such
compounds are currently being evaluated clinically, for the treatment of cancers. For
example, the following patent publications disclose such compounds:

US 5,369,108 and WO 01/18171 WO 03/076421
US 4,254,220 WO 03/076430
WO 01/70675 WO 03/076422
WO 01/38322 WO 03/082288
WO 02/30879 WO 03/087057
WO 02/26703 WO (03/092686
WO 02/069947 WO 03/066579
WO 02/26696 WO 03/011851
WO 03/082288 WO 04/613130
WO 02/22577 WO 04/110989
WO 03/075929 WO 04/092115
WO 03/076395 WO 04/0224991
WO 03/076400 WO 05/014588

WO 03/076401

WO 05/018578



WO 05/018578 3 WD 051019174 WO 05/013958 WD 05/ 004861 WO 05/ 028447 WD

05/ 007091 WO 05/ 02690 WO 05/ 030704 Many of the HDAC inhibitors known in
the art have a structural tenplate, which may be represented as in formula
(A): [Linker] -CONHOH (A) wherein ring Ais a carbocyclic or heterocyclic
ring systemw th optional substituents R and [Linker] is a linker radical
of various types. The hydroxamate group functions as a netal binding group,
interacting with the metal ion at the3active site of the HDAC enzyne, which
lies at thW(b&FﬂM@ﬂ?é pocket in the fol dO&CAABO8t ructure. The ring or
ring syste i L,Lthin or at the entr ocket containing the
et al ion,%ﬁtorfl’/(ﬁf@%[u nked- radi cal ext@gﬁglpg%é eZpgr I nto that pocget

l'i nki ng AI }wotr?smqmgal hbi ndi ng hydr oxani ®V@d&i5iDapo6up. In the art, and
occasi ona erein, the ring or ring systemA is sonetines informall
Ireferrgad tU‘)/IQ@WQ?@mf’iead group” of the ?/nhi bitor. Brief Description o?‘/ t he
nvention

Many of the HDAC inhibitors known in the art have a structural template, which may
be represented as in formula (A).

R@—[Linker]—CONHOH A)

wherein ring A is a carbocyclic or heterocyclic ring system with optional substituents
R, and [Linker] is a linker radical of various types. The hydroxamate group functions
as a metal binding group, interacting with the metal fon at the active site of the HDAC
enzyme, which lies at the base of a pocket in the folded enzyme structure. The ring
or ring system A lies within or at the entrance to the pocket containing the metal ion,
with the —[Linker]- radical extending deeper into that pocket linking A to the metal
binding hydroxamic acid group. In the art, and occasionally herein, the ring or ring
system A is sometimes informally referred to as the “head group” of the inhibitor.

Brief Description of the Invention

This invention makes available a new class of HDAC inhibitors having
pharmaceutical utility in the treatment of diseases such as cancers which benefit
from intracellular inhibition of HDAC.,

Detailed Description of the Invention

According to the invention there is provided a compound of formula (1), or a sait, N-
oxide, hydrate or solvate thereof:

H Q=V
Linker1}——B -—— [Linker2
HO/NW’&V\%—[ inker1] [Linker ]@ 0

O

wherein
Q, V and W independently represent —-N= or ~C=;

B is a divalent radical selected from (I1A), (11B), IIC), (lID), and (HE).



This invention nakes avail able a new cl ass of HDAC i nhi bitors having
pharmaceutical utility in the treatnment of diseases such as cancers which
benefit fromintracellular inhibition of HDAC. Detail ed Description of the
I nvention According to the invention there is provided a conmpound of

formula (1), or a salt, N-oxide, hydrate or solvate thereof: wherein Q
V and Wi ndependently represent -N=or -C=; Bis a divalent radical
sel ected from (11A), (11B), 110), (Il’b), and (11E). 4 (11D) (11E)
wherein the bond marked * is linked_to the ring conptajning Q V and W
t hrough [ Li nkerfhgh ) O Frek-NTRI *r A S =+7ﬂrt*ﬁrough
- [ Li nker 2j -; '

(I1A) (I1B) (IiC)

—_ —N N—
e X
(D) (iE)

wherein the bond marked * is linked to the ring containing Q, V and W through
-[Linker1}- and the bond marked ** is linked to A through -[LinkerZ];

A is an optionally substituted mono-, bi- or tri-cyclic carbocyclic or heterocyclic ring
system; and

-[Linker1]- and -[Linker2]- independently represent a bond, or a divalent linker
radical.

Although the above definition potentially includes molecules of high molecular weight,
it is preferable, in line with general principles of medicinal chemistry practice, that the
compounds with which this invention is concerned should have molecular weights of

no more than 600. |

In another broad aspect the invention provides the use of a compound of formula (J)
as defined above, or an N-oxide, salt, hydrate or solvate thereof in the preparation of
a composition for inhibiting the activity of histone deacetylase.

The compounds with which the invention is concerned may be used for the inhibition
of histone deacetylase activity, ex vivo or in vivo.

In one aspect of the invention, the compounds of the invention may be used in the
preparation of a composition for the treatment of celi-proliferation disease, for
example cancer cell proliferation and autoimmune diseases.



A is an optionally substituted nono-, bi- or tri-cyclic carbocyclic or
heterocyclic ring system and [Linkern- and -[Linker2]- independently
represent a bond, or a divalent linker radical. Al though the above
definition potentially includes nol ecul es of high nolecular weight, it is
preferable, in line with general principles of nmedicinal chemstry
practice, that the conpounds with which this invention is concerned should
have nol ecul ar wei ghts of no nore thad 600. In another broad aspect the
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or an N oxid t, . [ d Hedhaadd hen of a
conpositioﬁﬁg%fﬁﬁ%ﬁigﬁ%?%g%@ﬁggg@@#%ﬁ%ﬁgg?gﬁgg%%ﬁgﬁ%@ gg{ylaggéhﬁhe
conpounds effediveainotntioha compeyndiohfpringla £l AE €8fined aRa¥?- be used for the

i nhi bition of histone deacetylase activity, ex vivo or in vivo. In one
aspect of the invention, the conpounds of the invention may be used in the
prepar at i oReHNYoPonposition for the treatment of cell-proliferation
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hydr ocar bomnd heo insatisfiedgalenees a to b carbon atons and two unsati sfied

val ences. As used herein the term " (Ca-Cb)al kenyl" wherein a and b are
integers refers to a straight or branched chain al kenyl i ety having from
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integers refers to straight chain or branched chain hydrocarbon groups
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3- hexynyl , V&R %ynyl and 5-hexynyl. As used herein the term"dival ent

(Ca- Cb) al kynyl ene radical”™ wherein a and b are integers refers to a
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As used herein the term "divalent (C.-Cp)alkynylene radical" wherein a and b are
integers refers to a divalent hydrocarbon chain having from a to b carbon atoms, and

at least one triple bond.

As used herein the term "carbocyclic” refers to a mono-, bi- or tricyclic radical having
up to 16 ring atoms, all of which are carbon, and includes aryl and cycloalkyl.



As used herein the unqualified term"aryl" refers to a nono-, bi- or
tri-cyclic carbocyclic aromatic radical, and includes radicals having two
nonocycli c carbocyclic aromatic rings which are directly |inked by a

coval ent bond. Illustrative of such radicals are phenyl, biphenyl and
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addition aft GfE‘H g’f‘irﬁ%?fyyﬁ%ij%yge 6@%‘@) n?]e&%apsq, qeﬁcag%ﬁvenﬁglﬁ%&hl ch are acidic
can f or m salkkikylthicy pherd, hglodmaluding dudrd,dadhy amdt Jepoabifivoromethy!, with bases
such as al ki broRRhBly, U AilEEN), Bxé)-cOBM MBAERY poRRASBOH, hydr oxi des;

al kal i ne earth nmetal™"hy foxid é.g. calcium barium and magnesi um

hydr oxi des; wi th organic bases e. g. N- net hyl - D- gl ucam ne, choline

tri s(hydroxynmet hypam no- net hane, L-arginine, L-lysine, N-ethyl piperidine,
di benzyl am ne and the |like. Those conpounds (1) which are basic can form
salts, including pharmaceutically acceptable salts with inorganic acids,
e.g. with hydrohalic acids such as hydrochl oric or hydrobrom c acids,

sul phuric acid, nitric acid or phosphoric acid and the like, and with
organl c aC| ds e.g. W|th acetl c, tartar| c, succi ni c, fUITB.I’I c, rral eic, malic,




Ring A rad
car bocycl i

optional Iy substituted heteroaromatic such as optionally substituted
furyl, thienyl, imdazolyl, oxazolyl,isoxazolyl, thiazolyl,

pyrrol yl,
i sot hi azol

1,3, 4-tria
1, 2, 5- oxad

pyrim di nylGon: *M*‘ﬂvmwaﬁmwﬁ 1-CONRATE, 250
ﬂ )% C%’d) NHRE, S¢h WOW URMCOGREobenzof uryl |
y enzotrlézo

e D, RO MRS, MR Y oy

1,2,3-tria
benzothlen
i ndanyl, 3
benzot hi az
gui noxal i n
pyrido[ 3, 2

icals may be, for exanple, optionally substituted aromatic

c such as optionally substituted phenyl and naphthyl, or

yl, pyrazolyl, 1,2,3- triazolyl, 1,2,4-triazolyl,

zolyl, 1,2,5-triazolyl, 1,2, 3-oxadiazolyl, 1,2,4- oxadiazolyl,

|azonI 134oxad|azolyl 7134th|ad| oIe pyridyl,

R, 1 *22:4'5"{“% -azi nyl ,

Nydong *‘WHN -MHCONR'“R* BVJNRAWWR6|WMﬁIU Rpanha? azi nyl

befprray b Sopmater oy et ARG SR e

tetrazol yI hav&gﬁs @ Srifgeatombyalr ‘tmqunnabmblstltuént’fimﬁy Be e ofdhe/ragoivgqui nol yl,

purinyl,

A radi cal s°
car bocycl i
cycl obutyl 4
cydopent en-
cycl ohexad
pyrrolidin
2-im dazo
pyrazol i di
mor phol i.ny
oxazi nyl,

1, 2, 5- oxat

| . carbazolyl, xanthenyl or benzoquinolyl radicals.
CefRy ket 1 ot tuts ;

Ri ng

for exanple, optionally substituted non aromatic
c and heterocyclic, such as optionally substituted cycl opropyl,

iﬁ&% I%S&Htt){% terﬁ\yﬁlltrgﬁlﬁ?%(ﬂbstltﬁéfﬁ’i AEaRtadubstRadit 6h alitiogen | -yl ,

opent en- 4-cycl opent adi en-1-yl, 3, 5-

2-

a@mwb'w ‘Ssﬁ@ﬁtﬁﬁﬂyﬂ‘r%ﬂﬂ"é‘fwg pyrroline, eg 2- or 3-pyrrolinyl,

ﬁhfnodi1g>éﬂdy%@/émln@@hﬂ,, B dilgkalimng) s alliyiriGla dialkylagino &g alkyl,

o <o bireny i o ol %m%ﬁ“ P any!

IC;.2 dlkvl- Qiat Hkﬁmthﬁper@ mlph@'bomldo ﬁp’@ﬁy
%Qun%'s‘h ety ¢S 85, -crhde i, e élkﬁamuﬁésuﬂslﬁény}c19mﬁ eyl ,

Lazinyl, i soxazinyl, oxat hi‘azi %tegp%{}ﬁéé‘ﬂ\d‘?ngmﬁ%lfa&aw al s

oxat hi azi n{H:5@ ‘iM% G5 Gihylerynasyphonyt-eed

i nclude th

€. f alkyianpiayl hmEosSySHERRE-SOMH-DTaL hlkylsuipssulthongd:.g. -

SO NHMe, C dialkylaminosulphonyi e.g. - S0O.NMe,, optionally subr situted
phenylaminosuiphonyl, carboxamido (-CONHg), Cis alkylaminocarbonyl, Cy.¢
dialkylaminocarbony!, morpholinyl Cy.s alkyt, imidazolyl C4. alkyl, triazolyl Cqsalkyl, or
monocyclic heterocycloalkyl Cy.salkyl, optionally substituted in the imidazolyl, triazolyl
or heterocycyl ring, eg piperidinyl Cq.5 atkyl, piperazinyl Cq alkyl or 4-(Cq-s
alkyl)piperazinyl C;.q alkyl.

As used herein the term “salt” includes base addition, acid addition and quaternary
salts. Compounds of the invention which are acidic can form salts, including
pharmaceutically acceptable salts, with bases such as alkali metal hydroxides, e.g.
sodium and potassium hydroxides; alkaline earth metal hydroxides e.g. calcium,
barium and magnesium hydroxides; with organic bases e.g. N-methyi-D-glucamine,
choline tris(hydroxymethyl)amino-methane, L-arginine, L-lysine, N-ethyl piperidine,
dibenzylamine and the like. Those compounds (I) which are basic can form salts,
including pharmaceutically acceptable salts with inorganic acids, e.g. with hydrohalic

acids such as hydrochloric or hydrobromic acids, sulphuric acid, nitric acid or

phosphoric acid and the like, and with organic acids e.g. with acetic, tartaric, succinic,

fumaric, maleic, malic, salicylic, citric, methanesulphonic, p-toluenesuiphonic,

benzoic, benzenesunfonic, glutamic, lactic, and mandelic acids and the like.

CQNHz5-t it hi anyl
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wherein R10 is hydrogen or Cl-05 al kyl, the bond intersected by the wavy
| ine connects to the -[Linker2]- radical. Optional substituents in A may
be, for exanple nethyl, ethyl, n-propyl, isopropyl, fluorine, chlorine,
brom ne or iodine atons, or a nethylam no, ethylam no, hydroxynethyl

, hydroxyethyl, nethylthiol, ethylthiol, methoxy, ethoxy, n-propoxy,
2 hydroxyethoxy 3- hydroxypropoxy 2- nlnoethoxy 3- anlnopropoxy

2- thyl a et h t h di met h :
2 (ot 1 oL e Mo TN L D P i ) cpony
trifluor onﬁdnex.)necamem@tr(emﬁhce aﬁasamnetrwwarboarﬁanmemnyhxlstds @et hyl am no,

di et hyl am be$toP¥Aa§ﬂ§rﬁq§L>§'o} afalste%o,s%w\bmwg Le.?e?éacﬂ%nls@y at oagh

hydr oxyet h am no

am nopr opyd:hml mtrezﬂ(me\telmwlamlndﬁsalltﬁ}dplaﬁﬂﬁmonfﬂs @@ﬂlﬁfim@ﬁ'ﬁ@m‘?fétaﬁw am no,

2- (i sopropy, dxebpy! am no, 3- (i sopropyl am no) propyl ami no, 2-

(di met hyl amxﬂ%et hyl am no, 2-(diethyl am no)ethyl am no, 2-

(et hyl am no) et hyl (met hyDami no, 3- (et hyl am no) propyl (et hyl )am no, nitro,

cyano, hydrnqwbom;fdmhaybf,th@m&ﬂmyIm (anmrbatubrecadaﬁ@ahbn, aROb&EegM - CO2CL- 13,
- CO2CH2CF13 CO2CH2Ph but ar 3&% et hoxy, acetyl,

ey rtsor

phenacyl , 'E"mdéhat WHWS prlf-,ﬁ?faggzrwp a rgﬂ?%'tl% onyl |

met hyl am nosul phonyl, et hyl am nosul phonyl, di et hyI am nosul phonyl ,

car boxam d et hyl ani nocar bonyl ,
di met hyl am?no@%y'r?ﬂmd@ E&)%m nocar bonyl , net hyl am nocar bonKII met hyl ,
- NHC( S) NH2, sul %ﬁvbmwamaﬁéw UﬁHQ@)’z‘Qﬂ orraé18ag| 4eI9h R Myand WY may be

di net hy! sul phOfo'c@maQ Be —@maﬂ@WnBWméb%ﬁbﬁ‘Qe —Ni=; dﬂ#@%@ﬁarred is the

met hyl am nosul phon am no, am no phon

met hyl am nocar b&R§ Qﬁ‘ier%‘s cﬁﬂtﬁ@ Er’ﬁog‘y a\éﬂ]ﬁ}?d-l&glég Panino, 12
phenyl car bony| asailibalis attachedietthy b-pesitonyfliirmesatanepeimidiatiyhartiealhy | |,

met hoxycar bonyl am no, t-butoxycarbonyl am no, pyrrolidinyl, piperidynyl,

pi perazinyl, 4-nmethyl pi perazinyl, honopi perazinyl, nor phol inyl, im dazol yl,
1,2,4-triaZb¢ly¢gA1 2.3-triazolyl, 1,3,4-triazolyl, 1,2,5- triazol yl, ClL.6

strai ght or braﬁﬁ?&@a&@eﬂé ﬁaﬁbg%neﬁmpl?zooﬁbnglly@ulséﬂtut@@as%maﬁ@et hyl, C1-3
al kyl am no Cl1-5

| am no 41;@'1 x roxg{ ﬁ 6 al kyl eg
hydr oxyet hyl , c@@ﬁbogv%ﬁwh@aphe"%hvmsf%e %%Vemyh Y HioBIone Y al kyi
Cl1_6; Cl4 al kyl dgubkitlte€Chetorcatdtydtic sGdh &s etisadlyslibstiCtedpyadolyy; fisyl] phonyl ,

am nosul phonyl NH Cl 6 sul.ph C14
di al kyl am nosul’éﬁBﬁZF" yl E@kﬁ%?z&%l ﬁa%%@l @@K%ﬁ gigpyra @P%'\H/E
phenyl ami nosul pﬁazoyﬁl,,‘l,%&itriﬁze\lm oFs 46#!6\10@“!—122) S-rizaelo k.ddraxedigaod. b2KRy| e. g.
CH2CONH2, Cl.6 a?ééflﬁfékélﬂk ?,%-EHXQ&%I | 1%14 oﬁadi'éﬁ ﬁwmhm%@wh:

am nosul phonyl -12, | am nosul phonyl Cl.6
al kyl e.g. CHz2SpYRigiwy!. P@ld?ZthPW?F'BYh h%éd'l'aﬂwhw Adi'a%!mél"r&? r@zipyl,
giagoz:\la/bﬁ Cl. &na@flmlg'htpi B-lauﬁyd@jbeﬁ%oadury]yisob@ﬁbmqn&bhzbtrﬁ@r’%t| t ut ed : Im dazol yl

.6 a , option tit t tiona
Substituted hotgoTaayLe 3) ?/?V'dfﬁ ot ‘%VP' “kaaﬂ ’Hf’% 1.6 al Kyl ,
pi perazi nyl 01. l&rairﬂ(qdzplyamamh(l (Irmc@ze[ﬂRydlgmdﬂebalzothyto!ﬂ,lb@zmdzylm Currently
preferred ri ngsqubhd dﬂﬁyl%ﬂi@aﬁ&%f) B%L\MZ:QH thﬁﬁdo&?\h?ﬁcnﬁﬂﬁiﬂ%ﬂ naphfh

qui nolin-2- yl, uents %. ch may be

present in suchpyﬁﬂﬂﬁértﬂlé\ﬂ‘dvfr %@@OWZWEYWM'@PWQPHQ%WPWH& gvipelYlar 1y fluoro and

chloro. The Li nlg&l{ olyt, Qé’c@iazglyl‘ Bb'ﬁ%‘fréﬁydr&f‘u%oly[ B,Hﬁiﬂ&]ahycﬁéiédtﬁnrfo@l l'ink the
C

di val ent B radi con ni.ng Q V and W Thus,
they mmy be. el GENULbedakEiRErs SO PR AP B el oo (1) o
bond; (0) -0-, -S-, -C(=0)-, -S(=0)2-,-C(=0)NRL1-, -S(=0)2NR1-, -NRLC(=0)-

oo " P By SR et e BT B 1 . ana

R2 are i ndependmbdoyclhyadddig’emcy@pasucalakyptloneﬂy subsiituted gedtopsapybt i t uent, mi s

0, 1, 2, 3, 4 o bg{?pfﬁoggﬁtgpfﬁwﬁ@kﬁrgycigﬁ%ﬂylz Eyeﬂbﬁt@b 1:3;; »a dival ent nono-,

or bi- cycllc heter nbers; and (iii) an
optional ly subswcloﬂ?fé@“ -9 Bfvelprenian- bV'a%é’r%‘éloPeﬂia—d@B’1aY'k§f§ene C2- Cb

al kenyl ene or C%c@ﬁeﬂdléﬁniy%l&@@aﬁ vabigahyl \Woieihe gy 2-epBipgnalyy 13 contain or
termnate in an ether (-0-), thioether (-S-) or amno (-NRA-)



i nk wherein RA is hydrogen, 01-C3 alkyl, or a nitrogen substituent; Wen
-Ar- is present in one of -[Linkerll- and -[Linker2j- it may be a dival ent
radi cal selected fromthe follow ng: wherein Xis 0, S or NH For exanple,
-Ar- when present in one of - [Linker* and -Linker2]- nmay be a dival ent
phenyl ene, such as a 1, 4- phenylene, radical. Exanples of |inker radicals
-[Linker1]- and -[Linker2]- include those present in the conpounds of the
specific exanples herein In some curréntly preferred enbodi nents of the
conpounds of t hpyrrativieyt diaxpiany], kg nikedidiolanyk injddreiny! waekinilazgling, di val ent

radical (1A, (Jdifaondity) H/%meg,%g)z -0y Pzoi oy DI, birafyi by alpal radi cal

(1Q.. In sonme current conpounds of the

i nvention, -[Li nierd]pipariginyinkidcinpenyl- meeeiyl 1 ditiead) thiomomipinyt.-

NHS(=0) 2( CH2) |el‘é'&myll\|ﬂ@@tﬂﬁt}ﬂ%yl Mb@fn?! @gQH'~1$3 ,16H2,3~34 14- QH-B2- gind wher ei n
t he hydrogen on F he nitro rqp ac%ﬁ % %rgggg% ubsti t uent
A currently prefifetraifel 3§s°’@¥h'%¥fbéﬁ9fﬁ% vhoxgtHiaZyly eh é i sts of

t hose of fornul axdihidiny, ot4,3,5-oxdvermiyvadicals. - S(0) -, -C(=0)- or -CH2-, and A
is as defined and di scussed above. Specific exanples of conpound of the

invention include the follow ng, and their N-oxides, salts hydrates and
sol vat es: N- HydBpsgjfic ring A radicals include the following ring systems opticnally

2- (5- napht hal enggs il gt hyl hexahydropyrrol o[ 3, 4-c] pyrrol -2[ INyOpyri mi di ne- 5-
car boxam de N Hy r oxy

2-{6-[ (2-napht hyl sul f nypam no] L&_azabl cycl cﬂiS 1. 0] hex- -y51{}pyri m di ne- 5-
carboxam de trifly o paget at e roxy N
246-[(6-fl uorogw -2-yl rret am nolk: za-bic . 11 0Thex- 3-

y1} pyri m di ne-5-cartoxam de N- Hydr oxy
2- {6[ (2- napht hyl net hyl ) am no] - 3- azabi cycl op. 1. 0Thex- 3-y1} pyri m di ne- 5-

car boxam de N-Hydr oxy
246- (1, 3-di hydro- 0 NXyl) a| ycI [3 3=yl ] pyri m di ne5-
car boxam de hydro i d )

I
Ry

IS “K.,M@O °

Rio

Re ) |



N- Hydr oxy

2-{6-[(4-chl orobenzyl)am no] - 3-azabi cycl op. 1. 0Thex- 3-yl } pyri m di ne- 5-

car boxam de hydrochl ori de N-Hydr oxy

2- (6- Rnapht hal ene- 2- sul f ony1) - ( 2- pi peri di n-1-yl et hyl ) - am no] - 3- azabi cycl o[ 3
. 1. 0] hex-3-yl } pyri m di ne-5-car boxam de 15 N-Hydr oxy

2-[5-(4-ch|orobenzyphexahydropyrrolo[3,4-c]pyrro|-2(1FD-yI]pyrinidine-5-

carboxam de tetratrifluoroacetate N Hydroxy

245- (napht hal ene- 2- car bopy¥y), - hexahydr opyrrol o[ 3, 4-cl pyrrol - 2-

yl I pyri m di ne- 5-taFboxa As(ﬁentloneq;above t pe conpounds wi th which
the inventi ince E

DAC isH .
in the treatmgEnt™~of cel rat ' such ncer, in humans
and other marm@ls. It will We’unders -od t .t t he spec dose | evel for

any particul ar patient mnllodepend upon a variety of factors including the
activity of the specific conpound enployed, the age, body weight, general

heal t h, sex n|strat on,~routedfinadai nistrati on, rate of
yrhi / ] - y of e particul ar disease
sand fre ®¥f dosing will be

excretion,
under90|ng ¢

trial. e conpounds with which the invention is
concerned may be prepared for adnlnlskratlon by arfye route consistent with

det er m ned by cI|n|caI
t heir phar C properties. The aIIy adnlnN | e conpositions may
] talets Ies n gra | ozenges, liquid or
Fong; ~stich as toplc. ster|I parenteral sol utions or

be in the f
gel preparab

suspensi ons. Tdbl ets and capsules for oraI adm nistration may be in unit
dose presentatlon form and nmay contain conventional excipients such as
bi ndi ng agent for exanple syrup, acacia gel atin, sorﬁ%&ol tragacanth,

or pol yvinyl done; \ et Pe | ac mai ze- starch
caIC|un1phosp ,..orbltol Y yC|ne blkttlng r| ﬂt for exanple
magnesi um stearate, talc, polye herne ycC 8l or siTical d|S|ntegrants for

exanpl e pot ato starch or agceptable wetting agents such as sodiumlauryl
sul phate. Th tablets may bp coated acgording to hods well known in
nor mal phar thcal pr r al Ilq repar may be in the form
of, for exa ”,saqueous suspe fﬁ::ﬂ sol enul si ons, syrups
or elixirs, or may be preserited as a dr duct fd+ r constltutlon W th

wat er or other sui tabl e vehicle before Uge. Such liquid preparations nmay
contain conventlonal addltlves such as sqspendlng agents, for exanple

sorbitol, hy e, ~Rydr ogenat ed
edlblefats si f |ng a or ea crthi, @
or acaci a; non-aqygous vehi cFesn{whi ch cl ude edir

t an nonool eat e,
e*oils), for
exanpl e al nond 0|I 16 fractionated coconut oil, oily esters such as

gl yceri ne, properne gl ycol, or ethyl alcohol; preservatives, for exanple
met hyl or propyl p- hydroxybe oate or sofbic acrd ang i f desired

conventi onal e ng or urlng,ag application by
i nhal ati on, thrray be?e?rrul ated |f or| ¢ for exanple, by
pressure- driven et atom zers or ultras n'cfhtonlzer N“Or“preferably by
propel l ant-driven netered aerosols or propellant-free adninistration of

m croni zed powders, for exanple, inhalation capsules or other "dry powder'

delivery syst ensf EXC|p|ents such as, far exanpAe propel lants (e.g.
Frigen in thex of,, et ledtaet 0s0 Ssprfacesact i ve {ub tances

enul sifiers, st@blrs ervat i priqngs} a (e.g.

| actose in the case~df powder” i nhal e ep ent &ch i nhal ed
fornul ati ons. For the purposes of inhalation, a |dfge nunber of apparata
are available with which aerosols of optinuntpartlcle si ze can be generated
and adm ni stered, using an inhalation technique which is appropriate for
the patient. In addition to the use of adaptors (spacers, expanders) and
pear - shaped containers (e.g. Nebulator(r), VolumaticO), and autonatic
devices emtting a puffer spray (AutohalerQ), for netered aerosols, in
particular in the case of powder inhalers, a nunber of technical solutions
are avail able (e.g. Di skhaler(c), Rotadisk(r), TurbohalerO or the inhalers
for exanple as described in European Patent Application EP 0 505 321). For
topi cal application to the skin, the drug may be nmade up into a cream
lotion or ointnment. Cream or ointnent formul ations which nmay be used for
the drug are conventional fornulations well known in the art, for exanple
as described in standard textbooks of pharmaceutics such as the British
Phar macopoei a. For topical application to the eye, the drug may be made up
|nto a squtlon or suspensron in a surtable sterlle agueous or non aqueous
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There are nultiple synthetic strategies for the synthesis of the conpounds
(I') with which the present invention is concerned, but all rely on known
chem stry, known to the synthetic organic chem st. Thus, conpounds
according to fornmula (1) can be synthesised according to procedures
described in the standard literature and are well-known to the one.skilled

in the art. Typical literature sources are "Advanced organic chem sto,',
4th Edition (Wley), J March, "Conprehbhknsive Organic Transformation", 2nd
Edition (Wley), RC Larock , "Handbook of, Hetergcyclic Chem stiy', 2nd
Edi ti on (Per ganon) %R\ Katri , rerﬁ\em}iarﬁes /ogh as found in

"Synt hesi s", " Acc.N%s. ' "Chemg_ReY' , ri i terature sources
identified by stand#rd Titerature search&s onli He or from secondary sources
such as "Chem cal Abstracts." or "fQi | stein'. The s tC routes used in

t he preparation of fhe co unds of, 't he | es bell ow be adapted for
t he preparation O@O%W 6 owithg-Exafpl es il lustrate
the preparation o ci fig” o) s of i nventi e and the HDAC

inhi bitory properti®s thereof: Schene 1: Preparation of ethyl

24met hyl sul f onyl ) pyri mi di ne-5-carboxyl ate - Internediate A SMe NN1. Zn,
benzene/ NHACL Cl 2. A CO, 2 Preparati on of

tort-butyl 6-am no- | or 3. Achgkvl ate - |ntermediate
wherein Ry Is hydrogen or C-Cs alkyl, the bond intersected by the wavy line

B 0J,Nc A NH 1.BréHN®R,™ K2CC3, 0.0 -"JANI; Boc20, K2CO3, THF

connects to the —{Linker2]- radical.

Optional substituenis in A may be, for example methyl, ethyl, n-propy},
isopropyl, fluorine, chiorine, bromine or iodine atoms, or a methylamino,
ethylamino, hydroxymethy! ,hydroxyethyl, methylthiol, ethylthiol, methoxy,
ethoxy, n-propoxy, 2-hydroxyethoxy, 3-hydroxypropoxy, 2-aminoethoxy, 3-
aminopropoxy, 2-(methylamino)ethoxy, 2-(dimethylamino)ethoxy,3-
(dimethylamino)propoxy, cyclopentyl, cyclohexyl, cyclohexylamino,
trifluoromethyl, trifluoromethoxy, amino (-NH;), aminomethyl, aminoethyl,
dimethylamino, diethylamino, ethyl{methyl)amino, propyl(methyl)amino, 2-
hydroxyethylamino, 3-hydroxypropylamino, 2-aminoethylamino, 3-
aminopropylamino, 2-(methylamino)ethytamino, 2-(ethylamino)ethylamino,
2-(isopropylamino)ethylamino, 3-(isopropylamino)propylamino, 2-
(dimethylamino)ethylamino, 2-(diethylamino)ethylamino, 2-
(methylamino)ethyl(methyl)amino, 3-(methylamino)propyl(methyl)amino, nitro,
cyano, hydroxyl, formyl, carboxyl (-CO.H), -CHzCO;H, -OCH2COZH, -
CO.CHj, -CO,CH2CHa, -CH.CO,CHRCH3, -CHCO,CHaPh, t-
butoxycarbonylmethoxy, acetyl, phenacyl, thio, thiomethyl, thicethyl,
sulphonyl, methylsulphonyl, methylaminosulphonyl, ethylaminosuiphonyl,
dimethylaminosuiphonyl, carboxamido, methylaminocarbonyl,
ethylaminocarbonyl, dimethylaminocarbonyl, diethytaminocarbonyl,
methylaminocarbonylmethyl, -NHC(S)NHz, sulphonylamino (-NHSO-H),
methylsulphonylamino, dimethylsulphonylamino, aminosulphonylamino, (-
NHSO,NH,), methylaminosulphonylamino, dimethylaminosulphonylamino,
methylaminocarbonylamine, dimethylaminocarbonylamino, acetylamino,



2. NaBH4, 8F3.THF, THF 41 2. 10% Pd-C, EtOH, H2N 3. C CH2CH2OCCOC, NOO
1, 2-di chl oroet haneHwe4, Me Me Schene 3: Preparation of tert-butvi

3-azabi cycl of 3. 1. 01lhex- 6- vl nethvi carbamate - Internediate C 00 I.
Et hyl dl azoacetate, Et20 2. heat (200C) Ph)3. LIAIH4, TI-1F 4. (CO0Q2, DWVBO,
EtaN, DCM |. NH20OH HCI, NaOAc, EtOH 2. LIAIH4, THF 3. Boc20,

di oxane/ H20, EtaN 4. Pd/C, EtOH, NH4C_lliﬂ-|

phenylcarbonylamino, aminomethylcarbonylamino, acetylaminomethyl,
methoxycarbonylamino, t-butoxycarbonylamino, pyrrolidinyl, piperidynyl,
piperazinyl, 4-methylpiperazinyl, homopiperazinyl, morpholinyl, imidazolyi,
1,2, 4-triazolyl, 1.2.3-triazolyl, 1,3,4-triazolyl, 1,2,5-triazolyl, Cy.s straight or
branched chain alkyl, amino C,s alkyl eg aminoethyl, C,; alkylamino Cy.s
alkyl, Cy.3 dialkylamino C..s alkyl, hydroxyl Ci.¢ alkyl eg hydroxyethyl, Ci
alkoxyl C 1.6 alkyl eg methoxyethyl, thiol Cy.3 alkyl Gis, C15 alkylthiol Cq
alkyl, Cy.5 alkanoyl, Cy.s alkylsulphonyi, aminosulphonyl (-8O2NH,), Cis
alkylaminosulphonyl e.g. - SO.NHMe, C.s diatkylaminosulphonyl e.g. -
SONMe,, optionally substituted phenylaminosuiphonyl, carbxamido (-
CONH,), carboxamido Cy.¢alkyl e.g. CH,CONH;, Cy.5 alkylaminocarbonyl, Cy.
s dialkylaminocarbonyl, aminosulphonyl Cirealkyl e.g. CH2SO2NH,, Crs
alkylaminosulphonyl C,s alkyl e.g. CH;SO,NHMe, C4_; dialkylaminosulphonyl
Cisalkyl e.g. CH;SO:NMe,, C1¢ morpholinyl Cy alkyl, optionally substituted
imidazolyl C.s alkyl, optionally substituted triazolyt C,.¢ alky!, optionaily
substituted hetero Ca s cycloalkyl Cy.5 alkyl eg piperidinyl C+ alkyl, piperazinyl
C1.s alkyl, and 4-(C+~s alkyl)piperazinyl Cy.s alkyl.

Currently preferred rings A include optionally substituted phenyl, naphthyl, quinolin-2-
yl, and 1,3-dihydro-isoindol-2-yl. Substituents which may be present in such preferred
rings A include halogen, particularly fluoro and chioro.

The Linkers 1 and 2

—ILinker1]- and —[Linker2}- serve fo link the divalent B radical to the ring A and

the ring containing Q, V and W. Thus, they may be selected,

independently, from the following examples:
(i) 2 bond;
(i) -O-, -8-, -C(=0)-, -S(=0)2-, ~NR'-, -C{=O)NR-, -8(=0),NR'-,
-NR'C(=0)-, -NR'S(=0)-,-NR'(CHz)y,-NR'C(=OXCHo)m-
“NR'S(=0)2(CHa)m, - NR?C(=0)NR'-, -NR'C(=O)}(CHz)wAr-, Or
-NR'S(=0),(CHz)nAr- wherein R' and R® are independently hydrogen,
C+-C, alkyt, or a nitrogen substituent, mis 0, 1,2,3,4or5and Aris a
divalent phenyl radical or a divalent mono-, or bi-cyclic heteroaryi
radical having 5 to 13 ring members; and
(iii} an optionally substituted, straight or branched, C;-Cs alkylene, Co-
Cs alkenylene or C»-Cq alkynylene radical which may optionally



5. Scheme 4: Preparation of 041-isobutoxvettivi)hvdroxviam ne -
Intermediate D -OH + 1. TFA, Et0Ac HN.,0-1-*Or 17 2. K2CQOB, n-propyl am ne
1. Schene 5: Preparation of N-hydroxv 246-112-naphthyl sul f onynami nol -
azabi cvci 013. 1. O1hex- 3- vapyri nmi di ne- 5- car boxam de 0 ,NHOH 19 Schene 6:
Preparati on of N-hydroxy-2 .16412-napht hyl car bonyham n01- 3-

13
contain or ferminate in an ether (-0-), thioether (-S-) or amino (—NR"-)

link wherein R* is hydrogen, C+-Cs alkyl, or a nitrogen subsfituent;

When —Ar- is present in one of —[Linker1]- and —{Linker2]- it may be a
divalent radical selected from the following:

%~ Hop 0

wherein X is O, S or NH. For example, —Ar- when present in one of —

/)(Z/

[Linker1]- and —Linker2]- may be a divalent phenylene, such as a 1,4~
phenylene, radical. '

Examples of linker radicals —{Linker1}- and ~{Linker2]- include those
present in the compounds of the specific examples herein

In some currently preferred embodiments of the compounds of the
invention, —[Linker1]- is a bond when B is a divalent radical (llA), (11B),
(IID) or (IIE), or =NH- when B is a divalent radical (1iIC)..

In some currently preferred embodiments of the compounds of the
invention, ~[Linker2]- is -NHS(=0),-, -NHC(=0)- -NHC{=O0)(CHz)m-, —
NHS(=0)2(CHa)w-, or —NH(CHy)r-, wherein mis 1, 2, 3,4 0r5, and
wherein the hydrogen on the nitrogen atorn may be replaced by a
nitrogen substituent

A currently preferred subclass of compounds of the invention consists of those of
formula (1A):



azabi cycl of 3. 1. 0lhex- 3-yl | oyri m di ne-5- carboxam de Schene 7: Preparation of
N- hydr oxy 246- 1( napht hal en-2-yl net hyl ) am n01- 3-

aza- bi cycl o[ 3. 1. 01hex- 3-yl | - pyri m di ne-5- car boxam de Schene 8: Preparation
of N-hydroxv 246-fal kvl (napht hal ene- 2-vi sul f onv1)

am nol- 3- azabi cycl oi 3. 1. 01lhex- 3-v1} pyri m di ne-5- car boxam de 0 CEt0 NHOH
20 Schene 9: Preparation of N hydroxv

2464( 2- dlethylan1noethV||naphthaleneJé Vi nl et hvi

am nol- 3- azabi cycl oi 3. 1. 01lhex- 3-v1l pyri m di ne- 5- car boxam de 0 NHOH Schene
10: Preparation of N Iwdroxy 246-1(3- diethviam nopropi onvunapht hal en-2-vi
nmet hyl am nol- 3- az blcyclor3 1 Olhex- 3- VI}pyr|n1d|ne 5- car boxam de Schene

/l: Preparation N- h r phol i n- 4 - azabi cycl o

13. 1. Olhex- 3- 1/ 11 Ndd—® NMOH 21 Schemé g;zz
Preparation Olf_|d\l-_|ldV\ICI r N2464 noI i 142 vi arg_noy- 3- azabi cydf
13. 1. 01lhex- 3-vi |l pMi m di ne- 5- car boxam de

wherein T is —~8(=0),-, -C(=0)- or —-CH~, and A is as defined and discussed above,

Specific examples of compound of the invention include the following, and their N-
oxides, salts hydrates and solvates:

N-Hydroxy 2-(5-naphthalen-2-ylmethylhexahydropyrrolo[3,4-c]pyrrol-2[ TH]-
yhpyrimidine-5-carboxamide

N-Hydroxy 2-{6-[(2-naphthyisulfonyl)amino]-3-azabicyclof3.1.0jhex-3-yl}pyrimidine-5-
carboxamide trifluoroacetate

N-Hydroxy 2-{6-[(6-flucroquinolin-2-yimethyl)aminol-3-aza-bicyclo[3.1.0jhex-3-
yl}pyrimidine-5-carboxamide

N-Hydroxy 2-{6-[(2-naphthyimethyl)amino]-3-azabicyclo[3.1.0]hex-3-yi}pyrimidine-5-
carboxamide

N-Hydroxy 2-{6-(1,3-dihydro-2H-Iscindol-2-yl)-3-azabicyclof3.1.0fhex-3-y{]pyrimidine-
5-carboxamide hydrochloride

N-Hydroxy 2-{6-{(4-chlorobenzyl)amino]-3-azabicyclo[3.1.0Jhex-3-yl}pyrimidine-5-
carboxamide hydrochloride

N-Hydroxy 2-{6-[(naphthalene-2-sulfonyl)-(2-piperidin-1-ylethyl)-amino]-3-aza-
bicyclo[3.1.0lhex-3-ylipyrimidine-5-carboxamide

N-Hydroxy 2-{6-I(quinolin-2-yimethyl)amino]-3-azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-
carboxamide trifluoroacetate



ONHCOH Schene 13: Preparation of N hydroxv
2413- ( 2- napht hvi sul f onv1l) - 3- azabi cycl o
f3. 1. 01lhex-6-1111am nol pyri m di ne- 5- car boxam de S2Me 1.Intermedl ate B

---1----Hl MCN, K2ZCOGB N .---NN"""" N....--i 2. TFA-DCM2. NH2OTHP, EDCI,
HOBt 3(...---....0Et3. 2-Napthylsul phonyl3. TFA, DCM 0 chloride, Et3NOCEt
Schene 14: Preparation of N-tnkiroxv 2-fil42-napthvlsul phonvnazeti di n- 3-

Vi | am no} pyri m di ne-5-car boxam de i5

N-Hydroxy 2-[5-(4-chlorobenzyl)hexahydropyrrolo[3,4-clpyrrol-2(1H)-yi]pyrimidine-5-
carboxamide tetratrifluoroacetate

N-Hydroxy 2-[56-(naphthalene-2-carbonyl)-hexahydropyrrolo[3,4-c|pyrroi-2-
yllpyrimidine-5-carboxamide

As mentioned above, the compounds with which the invention is concerned are
HDAC inhibitors, and may therefore be of use in the treatment of cell proliferative

disease, such as cancer, in humans and other mammals.

it will be understood that the specific dose level for any particular patient wili depend
upon a variety of factors including the activity of the specific compound empioyed,
the age, body weight, general health, sex, diet, time of administration, route of
administration, rate of excretion, drug combination and the severity of the particular
disease undergoing treatment. Optimurn dose levels and frequency of dosing will be
determined by dlinicat trial.

The compounds with which the invention is concerned may be prepared for
administration by any route consistent with their pharmacokinetic properties. The
orally administrable compositions may be in the form of tablets, capsules, powders,
granules, lozenges, liquid or gel preparations, such as oral, topical, or sterile
parenteral solutions or suspensions. Tablets and capsules for oral administration
may be in unit dose presentation form, and may contain conventional excipients such
as binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, or
polyvinyl-pyrrolidone; fillers for example lactose, sugar, maize-starch, calcium
phosphate, sorbitol or glycine; fabletting lubricant, for example magnesium stearate,
tale, polyethylene glycol or silica; disintegrants for example potato starch, or
acceptable wetting agents such as sodium lauryl sulphate. The tablets may be
coated according to methods well known in normal pharmaceutical practice. Oral
liquid preparations may be in the form of, for example, aqueous or oily suspensions,
solutions, emulsions, syrups or elixirs, or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents, for
example sorbitol, syrup, methyl celiulose, glucose syrup, gelatin hydrogenated edible
fats; emulsifying agents, for example lecithin, sorbitan monooleate, or acacia; non-

aqueous vehicles (which may include edible oils), for example almond oil,



2. HON .---3. 2-Napthyl sul phonyl ..... -1.., OCetchloride, Et3NN -"ii NI

.-- 22 Schene 15: Preparation of N-hvdroxv 246- 1( napht hal en- 2-

Vi rnet hvl ani no) met hvi | - 3- azabi cycl or 3. 1. 01hex- 3- vapyri m di ne- 5- car boxami de
0O NHOH Schene 16: Preparation of N-substituted

2- (hexahydr o- pwrol 013, 4-el pwol 2(111) -vi |l - N-hydvroxvpvri m di ne-5- car boxam d
es OCH Internediate A --..., I-..,llg ....... Lt -N1. Hai di oxanel |

fractionated coconut oil, oily esters such as glycerine, propylene glycol, or ethyl
alcohal; preservatives, for example methyi or propyl p-hydroxybenzoate or sorbic

acid, and if desired conventional flavouring or colouring agents,

For topical application by inhalation, the drug may be formulated for aerosol delivery
for example, by pressure-driven jet atomizers or ultrasonic atomizers, or preferably
by propellant-driven metered aerosols or propeliant-free administration of micronized
powders, for example, inhalation capsules or other “dry powder” delivery systems.
Excipients, such as, for example, propellants (e.g. Frigen in the case of metered
aerosols), surface-active substances, emulsifiers, stabilizers, preservatives,
flavorings, and fillers (e.g. lactose in the case of powder inhalers) may be present in
such inhaled formulations. For the purposes of inhalation, a large number of apparata.
are available with which aerosols of optimum pariicle size can be generated and
administered, using an inhalation technique which is appropriate for the patient. In
addition to the use of adaptors (spacers, expanders) and pear-shaped containers
(e.g. Nebulator®, Volumatic®), and automatic devices emitting a puffer spray
(Autohaler®), for metered aerosols, in particular in the case of powder inhalers, a
number of technicél solutions are available {e.g. Diskhaler®, Rotadisk®, Turbohaler®
or the inhalers for example as described in European Patent Application EP 0 505
321).

For topical application to the skin, the drug may be made up into a cream, lotion or
ointment. Cream or ointment formulations which may be used for the drug are
conventional formulations well known in the art, for example as described in standard
textbooks of pharmaceutics such as the British Pharmacopoeia.

For topical application to the eye, the drug may be made up into a solution or
suspension in a suitable sterile agueous or non aqueous vehicle. Additives, for
instance buffers such as sodium metabisulphite or disodium edeate; preservatives
including bactericidal and fungicidal agents such as phenyl mercuric acetate or
nitrate, benzaikonium chloride or chlorhexidine, and thickening agents such as
hypromellose may also be included.

The active ingredient may also be administered parenterally in a sterile medium.
Depending on the vehicle and concentration used, the drug can either be suspended



2. R CHO or R-COClI or R-802C1 kl. .
EDCl, HOBt 3. NaOH, MeOH, THF 5. HCIrdioxaneN } yl1 _ 0.0"-}C'--N R |
al kyl, aryl or sulfonyl K2CO3, MeCN 23 Schene 17: Preparation of
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or dissolved in the vehicle. Advantageously, adjuvants such as a local anaesthetic,

preservative and buffering agents can be dissolved in the vehicle,

Synthesis

There are multiple synthetic strategies for the synthesis of the compounds (1) with
which the present invention is concemned, but all rely on known chemistry, known {o
the synthetic organic chemist. Thus, compounds according to formula (1) can be
synthesised according to procedures described in the standard literature and are
well-known to the one skilled in the art. Typical literature sources are “Advanced
organic chemisiry”, 4" Edition (Wiley), J March, “Comprehensive Organic
Transformation”, 2™ Edition (Wiley), R.C. Larock , “Handbook of Heterocyclic
Chemistry”, 2" Edition (Pergamon), A.R. Katritzky), review articles such as found in
“Synthesis”, "Acc. Chem. Res." , “Chem. ReV", or primary literature sources identified
by standard literature searches online or from secondary sources such as “Chemical
Abstracis” or “Beilstein”. The synthetic routes used in the preparation of the
compounds of the Examples below may be adapted for the preparation of analogous
compounds.

The following Examples iliustrate the preparation of specific compounds of the
invention, and the HDAC inhibitory properties thereof:

Scheme 1: Preparation of ethyl 2-(methylsulfonyl}pyrimidine-5-carboxylate —

Intermediate A

i“e SO,Me
N 1. Zn, benzene/NH,C! N/I\\\N

| |
l\f\\m 2. mCPBA, THF H)

CO,Et Co,

2

=

Et

R

e --N Nl 3 4. Internedi ate D,



R = alkyl. aryl or sulfonyl Schene 18: Preparation of N-Inrciroxy

6- ( 5- napht hal en- 2- vi t net hvi - hexahydr opw ol o[ 3, 4-cl pw ol -2-111) - ni coti nam de
1. HC /di oxane 2. Napht hal dehyde, NaBH(0A03, OCE 3. Wad-I, EtOH 4.
Internediate D, EDCl, HOBt, 5. TFA/ MeOH / DCM oio Schene 19: Preparation:
of N-Hydroxv-446-f (napht hal en-2-yl net hyl ) - am nol - 3-

aza- bi cycl o[ 3. 1. 01hex- 3-yl | - benzam de 24 The foll ow ng exanpl es descri be

the preparation of sone conpounds of 1tg_he inventio d i ndj cate their
act i viti esSchgmer% Ragraration,ef tertrbutyl Gaming.3-azaicyglol3 L0Wexaned-\\ ny coyer

f ocused mmt.mﬁhﬁédlaﬁ@ vents were renoved using a GeneVac Series |
w t hout heating or a Genevac Series Il wth VacRanp at 30C or a Buchi

rotary evaporator. Purification of conpounds by flash chromatography col um
was performed using silica gel, particle size 40-63 pm (230400 nesh)
obtai ned from Si l/fgycl e. 1d¢aagmj|k2@:g.tw@n By ‘&om@dzmqgo e preparati ve HPLC was

performed on GY Qyst ens_using reverge phase-TherpoHy o@. | - Keyst one
Hyperprep HS 018

0 x 20 oG nt 20-100%B ( A =
water/0. 1% TFA, B = et%gﬁaﬁfé@a%g 1% g‘r\}]e,?,,dg;%g!”p ow = 30ni/ min,
i njection solvent 2:°f DVMS@dtertad trile H 1. 6nl), WV dema/d\tl on at 215nm 1H
NVR spectra were recorded on a Bruker 400 MHz AV or a B uR€r 300 MHz AV
spectroneter in deuterated solvents. Chemcal shifts (8) are in parts per
mllion. Th|n | a er chr omat (TL was perforrred W th
Ki esel gel ¥ Freparaign %ﬁ%&@ﬁ%ﬁ%ﬁg UV light. Analytical
HPLCMS wasylpethvianeanats —Agieleadiatd®1 100, Waters 600 or Waters 1525 LC

systens using reverse phase Hypersil BDS Cl18 columms (5 pm 2.1 X 50 nm,
gradient 0-95%B ( A = water/0. 1%TFA B acetonitrile/0.1% TFA) over 2.10

mn, flow= 1.0 m/mn. U spectra werg’recorded at 215nmusing§ a Glson -
GL315A Di ode/=A r ay D&CELETE: em(ﬁ??MA SI gl e E%%@'?%"'W det eft ¢ Waters
2487 dual Q@C,Q(Fﬁngth [N 'Jetf'ect or ' ngt MUV det ect or,
or Waters 2996 di ode3 Hpsd{F UV det ect I\/assB taneaIZW\&Ne oht akned over the

range mz 180 to 850" &P PRI PHY ra/le of 2P¥ Wé“'b‘fsqo”secon or 1 scan per
1.2 seconds using Mcromass LCT witH"Z-spray interface or Mcromass LCT
wWith Z-spray or MJX interface. Data were integrated and reported using

OpenLynx and OpenLynx Browser software
Scheme 4: Preparation of O-{1-isobutoxyethyl)hydroxylamine — Intermediate D

' 1. TFA, Et0AC
—OH + /'//\ O/\r H?_N\O /l\o '
' 2. K,C04, n-propylamine /\r

O

Scheme 5: Preparation of N-hydroxy 2-{6-[(2-naphthylsulfonyl}jamino]-3-
azabicyclof3.1.0]hex-3-yl}pyrimidine-5-carboxamide
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The foll ow ng abbreviati ons have been used: MeOH = net hanol EtOH = et hanol
Et OAc = ethyl acetate Boc = tert-butoxycarbonyl DCM = di chl oronet hane DMWVF =
di met hyl f ormam de 25 DVMSO = di met hyl sul foxide TFA = trifluoroacetic acid
THF = tetrahydrofuran Na2CO3 = sodi um car bonat e HCl hydrochl ori c acid

Dl PEA = dii sopropyl et hyl am ne NaH = sodi um hydri de NaCH = sodi um hydr oxi de
NaHCO3= sodi um hydr ogen carbonate Pd/ C = pal |l adi um on carbon TME =
tert-butyl methyl ether N2 = nltrogeanyBop
(benzot r i aSoherbe b Braparationi gf N-hy clsle

Na2SO4 = sqgiptibtaANithé ﬂﬁ&bnmtd'.e.eesiammmm = 2

: Hyphosphat e
amoni a

1. HCIn'dioxane

intermediate B
D —

q

2, Intermediate A, K,C0,5,MeCN

s N
Pyridine )\ 3. NaCH, MeOH, THF N ;\
o 4, Intermediate D, EDCI, FIOBt P
Me: 5. HClidioxane e
Me
[v) NHOH

Scheme 7: Preparation of N-hydroxy 2-{6-[(naphthalen-2-yimethyllamino]-3-
aza-bicyclo[3.1.0lhex-3-yl}-pyrimidine-5-carboxamide
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Scheme 8: Preparation of N-hydroxy 2-{6-[alkyl(naphthalene-2-ylsulfonyl)
aminol-3-azabicyclo]3.1.0]hex-3-yl}pyrimidine-5-carboxamide
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TMSCI = trinethylchlorosilane NHACI = ammoni um chloride LiAIH4 = |ithium
al um ni um hydride PyBrOP = Brono-tripyrrolidi nophosphoni um _
hexaf | uor ophosphate MySO4 = magnesi um sul fate "BuLi = n-butyllithium CO2 =
carbon di oxi de EDO = N-(3-di met hyl am nopropyl)-/V-ethyl carbodii m de
hydrochl oride Et20 = diethyl ether LiOH = |ithium hydroxide HOBt =

1- hydroxybenzotriazole ELS = evaporat 've | i ght scatterl ng TLC = thin | ayer
chr omat ography m =m .

mol = ﬁe*l‘tﬁﬂ}ﬂ?
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Scheme 10: Preparation of N-hydroxy 2-{6-{(3-

diethvlaminopropionyl}naphthalen-2-yl methylamino]-3-azabicyclof3.1.0lhex-3-

Npyrimidine-5-carboxamide
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Scheme 11: Preparation of N-hydroxy 2-{6-morpholin-4-yi-3-azabicyclo
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agq. = aqueous sat. = saturated h = hour(s) mn = mnute(s) | NTERMEDI ATES
Internmedi ate A: Ethyl 2-(nethylsul fonyhpyri m di ne-5-carboxylate '."H 0 7
EtO-N O Internediate A was prepared foll ow ng the nethodol ogy described in
Schenme 1. Ethyl 24nethylthio)pyrimdine-5-carboxylate Ethyl

4-chl or o- 2- et hyl t hi o-5-pyri m di ne carboxylate (12.5g, 53.88mvl) and Zn
powder (14.1g, 215.52mvol) were conbi ned and benzene (60nl) and 3M NH4C
(140mL) were added. The suspensi on vva%l stl rred Vi gorousl y and heated to 80C
for 30 h. Sbaemeaz:tﬂrepamtmmuf 3-fee{aiui ) pRiazabigyglo washed with
Et OAc (200 AE rated in vacuo to about 50ml and
then parti ‘}Oh R3h . ﬁﬁaéd Et OAc (400ml). The aqueous |ayer
was further extracted with EtOAc (250nml). The conbi ned organic | ayers were
dried (My804) and concentrated in vacuo to a dark oil. Th| s urified by

col um chromat ogr aphy el uting wi hept ane fol | owed
hept ane/ CH2C12/ Et 20 and fi nal | . hept ane/ CH2C12/ Et 2 NThe title

conpound was obtained as a colo rI ess 0|1IH0 ik 199 99 [ MEHr,  1FI
NVR (300 - DiVEOy™g81, 30 2 %% Eéﬁ?_s{%f, 2H, q), 9.0
(2H, s). nic E2- NetO To a |rred solodiveiTHOf et hyI

2- (et hyl t hi o) pyri mi di ne- 5- car Iate - LapedetgtrEggiviol ) |fh ry THF (250nt)
was slowy added over 30 min a s ution of nCPBA (47.59q, 5.76mmol ) in
THF (150m) at OC under N2. The Teaction mxture was allowed 0 warmto
r.t. and stirred for 2 h. The reaction m xture was then concentrated in
vacuo to about 100mlL and the product / benzoic acid m xture pre-absorbed
onto silica gel. Purification was achi eved via chronatography, eluting with
neat hexane initially, then 1:5:3 CHZC12/ he E 20 éol I Qued by 1:1:1
CH2C12/ heptS&femed 30 repriatipn of N-hydhooy 2oi3d {€2 solid (10g,
66%) . rn/q:i’i%ﬁ]@@llgnﬂuhbmﬁl@ﬁ@-sl\d&g )dmlﬂMSO) 5 1 40 (3H t), 3.50 (3H,
s), 4.40 (2H, q), 9.50 (21-1, s). Internediate B: tert-Butvl

6- am noazabi cycl o[ 3. 1. Olhexane 3 car boxvi ate boc-N Internedi ate B was

prepared follow ng the nethodol o CI’I bed in Schene 20\,,0

3- Benzv1- 6-ni tro- 3- azabi cycl or @ 4- di one/& \. \

$0,Me 1.Intermediate B Hi
A MeGN, K,CO, 1. NaOH, THF-MeOH
N™ SN N \N NN

! l
P |
2. TRA-DCM & 2. NH,OTHP, EDCI, HOB /
3. Z-Napthyisulphonyl 3. TFA, DCM
OEt i o

chioride, Et;N 0 OEt NHOH

Scheme 14: Preparation of N-hydroxy 2-{[1-(2-napthylsulphonylazetidin-3-
yl|amino}gvrimidine-s-carboxamide

SO,Me 1. 3-N-Bocamino
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7 N S
2. HCl 2. NH,OTHP, EDCI, HOBt N
3. 2-Napthylsulphonyl /g 3. TFA, DCM
0% T“OEt chloride, Et;N N™ N J\\\

NHOH



To a solution of N-benzylmaleimde (5.0g, 26.7mml) in MeCN (334nl) was
added brononitronethane (1.87nl, 26.7mmol). K2CO3 (3.69g, 26.7mmovl) was
added and the reaction m xture vigorously stirred at r.t. After 4 h an
addi ti onal portion of brononitronethane (0.2ml) was added. Further addition
of brononitronmethane (0.2nl) was added at further 4 h intervals (x4). After
48 h, TLC (50% DCM / heptane) indi cat ed reaction conpletion. The reaction
m xture was evaporated to dryness b ovvn resi due was purified by col um
chr omat ogr¥gheye 1% (?%mh}m%?/ﬂdl\ﬁwiﬁi{ﬁ@—r@@é?enpound as a white solid

(3.0g, 42% le s), 4.55

(21-1, s), T3- Benzy1.6 nitro-3- azablcyclo[3‘1 0] hexane To

a sol ution of 3 benzyl 6-ni tro-3-azabi cycl o[ 3. 1. 0] hexane- 2, 4-di one (3. 0g,

12.2mmol ) in dry TI-1F (30nl) was, added NaBH4 (1.15g, 30, jﬁgggi;i The
(3.15mt,

13. 4mm|) wa added dropw se an the reactl on heated at| 40C for 4 h.

Furt her THQ, 1595‘3 %F‘adde ol | Q\o@d gypmﬁlﬁ,.ﬁm& coppl ex (0.32ml).
Heat i ng wa conti nu C fol" 30 m A—Amxture of /[ H20 (111, 60nt)
was added pwi se Wi¥dvesst i rriggoy Thé Iemeiae ¥ FT o/ xt ur gl\vvas heated at 50C
for 1 h befhre standing at r.tx Jor 16 h. The THF was %{yved to | eave

reaction was stirred for 15 m;%t under N2. BF3. TH

mainly water. This was extracted with Et0Ac, dried (M ) and evapor at ed
to dryness to give the title cOngbund as a yellow oi | #Ruf4dg, 93%. mz 219
[MtH 't 1H NVR (300 MHz, CDCI3) 5: 2.50 (4H, s), 3.15 (2H, d), 3.65 (1H, s),
4.55 (1H, s), 7.2-7.4 (5H, m. 6-Ntro-3-azabicycl o[ 3.1.0lhexane

hydrochl ori de MCI HNO) >-NO2 To a sol ution of

3-benzyl-6-nitro-3-azabi cycl o[ 3. 1. 0] hexane (2.47g, 11.3mmol) in 1, 2- ”
di chl oroet hane (5nl) was added chl oroet hyl chl orof ormate (1.83nl, 16.9mmmovl)
at 0C. The reaction m xture was heated to 55C for 4 h. Further

chl oroet hys Ghl,of ff: wr%&.é@omb%g Q#Qx%ﬂ@r&lgggm%&%hwed for 2 h.
The reaction mXxture was eva [ was added and
t he react i ZaHhyi i /D) il it h. Conc. HC1 (1ml) was added
and the reaction stirred at rt. for 2 h. Agrey precipitate had forned,
this was isolated by filtration gnd j vvashed with Et20. The tjitle corrpound

was obtai ned as a gr ey powder (46% 25% . 1H NWR (BOOﬁ?OHda- DV0)

3:2.90 (2H, 5y, 3.3-3.6 (4H, m, 5 (1H, s), 9.50 (21- br s) 29
tert-Butyl tro-3-azabi cycl 013«: 1.0l hexane«a- car bo

6-Nitro- 3- a%% cycl of 3lntetme@]:twexane \Hﬁ/dr oé’rﬂ‘cﬁ?i”d@c’?‘ﬁféﬁ "2(§2mm| ) was
suspended i hd c C‘(ﬁ g 0 (677 3 10nmol ) was
added foll ow(? fb]ﬁDMA\P (T cr yst al Sz.aﬁ ofkoa. 10 The reaction
m xture was dat r.t. for 5 Thé”%‘P%nt was renpv d under reduced
pressure to give a white solid. Pu i fication by flash chrpmat ography (25%
Et OAc in heptane) gave the title ofpound as a white soli® (592ng, 92% . 1H
NVR (300 MHz, CDCI3) 8:1.45 (9H, s), 2.65(2K, s), 3.BG=kddiorglpnyt 3. 75 (2H,
q), 4.10 (1H, t). tert-Butyl 6-am noazabicycl of 3. 1. 0lhexane- 3-car boxyl ate -
I nternedi ate B :




tert-Butyl 6-nitro-3-azabicycl o[ 3. 1. 0] hexane- 3-carboxyl ate (592ny,

2.59mmol ) was reduced in the presence of 10% Pd/C (20ng) in EtOH (5nl)
under H2 (ball oon pressure) for 18 h. The catal yst was renoved by
filtration through celite. The celite was washed with EtOH and the filtrate
concentrated to give the title conpound as a pale yellow oil (487ng, 95%.
1H NWR (300 MHz, cle-DVS0) 8: 1.40 (9H, s), 1.7-1.9 (2H, m, 3.2-3.4(4K

m. Internediate C. tert-Butvl 3- azab%ycl or 3. 1 Olhex 6- vI met hV| car banat e
HNO: >-\  N- [Sobemif7ePrepdiation of Nrgubstifutec 2«39 diazaspi o[§.5]utklegy .

descri bed |h8d@§&§%%me_§qamwm&sbenzy1 4, 6 d| oxo-1, 3a, 4, 5, 6

6a- hexahyd azol e- 3- Car boxyl ate N-Benzyl mal ei m de (50g,
267. 1nmmol ) was di ssolved in Et20 (600m), treated with ethyl di azoacetate
(31ml, 293.8mmol) and stirred at og b._under nitrogen atnogphére for 36 h. A
white precipgtate had formed so itjwas isolated by filtratipn,®ashed with
i ce-cold EtgU0~and dried to gi ve tfhetitl e compound as a } solld(729
89% . mz 302 MrHr, 1H NMVR (300N . dB LB R o5 o ke@Q (3 4.15 (2H,
q), 4.55 (26 s), 4. G@tet"ifiﬂ‘f”‘d), 0 (1H_d). 7 15-7.35 (5h|’ 9.60 (1H,
s). Ethyl 3-Renzyl- 2, 4., geco- 3- a ab| CyCh.ehcR, Mol HiFexane- 6- gal oxyI ate Ethyl
5- benzyl- 4, 6)4:“,&0- 1, 3a, 4, 5, 6, 6a- ahy i higigder818p 3% cht r e- 3- car boxyl at
e (729, 239 72ifol) was heated to [16Q9C unti|l 1t melted to ygllow oil. The
oil was heated further to 200C an bling started. The ok|~was heated at
200C for 30 mn until the bubbli @)gixlg subsi ded. The now aner-col oured oil
was cooled tor.t. and triturated with ice-cold Et20. The resulting
precipitate was filtered and washed with nore ice-col d Et20.hQsgnye the
title conpound as a creamsolid (37.2g, 57%. 1H NWVR (300 MHz, dr DWVSO0) 8:
1.20 (3H t), 2.80 (1H, t), 3.00 (2H, d), 4 15 (2H, q) 4. 35 (2H s),

7.20-7. 40 (SuHemv)18: PrepRedtionlof N-hydrbxy § Bhitewm@gtivd-hethivdrayl NO>-\ OH

pyrrolo[3.4-clpyrroi-2-yl)-nicotinamide

OH
I =
H N
N | 1. HCl/dioxane
=N 2, Naphthaldehyde, NaBH(OAG),, DCE
DIPEA dloxane 3. NaOH, EIOH-
N Pyridine 4, Intermediate D, EDGI, HOB,
)\ /|< 5. TFA / MeOH / DCM N
o* "o

Scheme 19: Preparation of N-Hydroxy-4-{6-[(naphthalen-2-ylmethyl}-amino}-3-
aza-bicyclo[3.1.0]hex-3-yi}-benzamide

A 1. HCldioxane N 3, KOSiMe,, THF "

i e

N 4. Intermediate D, EDCI, HOBt
I 2. 5. HCl/dioxane

boc
=) DEL

K.CO,4, DMSO O~ TOEt o} NHOH



31 Ethyl 3-benzyl- 2, 4-di oxo-3-azabi cycl o[ 3. 1. 0] hexane- 6-car boxyl ate (37. 2g,
136. 3mmol ) was dissolved in dry THF (400nil). This solution was added
dropwi se at 0C to a suspension of L1AIH4 (20.7g, 545.3nmmol) in dry THF
(200mL). The resulting brown suspension was heated to 60C under nitrogen
atmosphere for 36 h. The m xture was then cooled to OC and quenched
carefully with sat. NH4Cl. A grey sol d formed and nore THF was added to

al | ow adeqyat e st|rr|n Sol, i .added to the whi ch was
stirred at!ftefplio ’6’|9°§6 efﬁgy%ff;awgaﬁggnp %?f"???’f’@?%‘%%%’{t@ugh celite to
give a paIiavgmidnpmsi)idutat@the:erutmtma.s concentrated in vacuo to give the

title conpound as an orange oil (14.1g, 51%. mz 204 DA+H)+, 111 NMR (300

MHz, ds-DMBO) 5:2.25 (2H, d), 2.85(2K, d), 3.20 (2H, t 3.55 (2H, s), 4.35
(1H, t), MizewavelDradihpn whs carried out using a CEM Discover focused microwave

3-B 1- I Oxal yl
chior de (BgiEc T B SRRt RSO ET Bi o Ciom)

under N2 a@@w%veswsdw'ghth@e Caer 3 Behi lary parpetl: fyriicgion 5. DVBO

(1.26m, Ilbomp3ona % G cﬁrbﬁ@to@%ﬁ?l c6lLARWas @erﬁk’ﬁ’@ﬂlu&gg tsin@ et
tenperature at -6 gl ow

(5 benay 1 Seafied eyBay-464 mopRarBineg it siee Tutieln Soammans o n oou
(50nt) Y\Bsprépbtﬁﬁtlvém.@ \J_ira(ga ﬁéﬂfbrm@dae;hl@moﬁbyitetﬁ@uﬁmg{mwmepmegdn?m ng sure the
internal t erat ur id not rise er [ ition was

conpl et e, @?ﬁ%ﬂeéﬁ?}i}%ﬁt{’%‘? Elesmf?rea%}%%ﬁﬁﬂ Yt ET"O\)\N}‘ 2&%@8‘)1 o the
reaction, gg@iémt 206100708 ¢ Ar-evdtérdd. 1 R IT@ANRAF aceiupibilel0.dVeTith)dvenst.s mirce above
(63C. ATt 8o Addirhi i MRS URLALL1 bIRJ:ERMRAB (183 AV BUBLich g War m UP to

r.t. and sol vacuo e resi ue was ‘purl by col umm
chr omat ogr%ih@hgfI (25% Et OACc in heptane) to give the title conpound as a |ight
yellow oil (1.49g, 76% . LCVS purity 90% mz 2021M+Hl, 1H NWVR (300 Hz,

4 35 3 HAMRpGwATb recrded o Brugh spB T4V On BirRgd i AL 5 1)

3- Benzyl- %p@a@@hamheé&exbt&ﬂéwéaﬁecﬁermamahd@manpansmermundnlythyl am ne

gégégc[] Loggge?' cﬁuﬁp@@?@%@pﬁ\y (ﬁln%a&ﬂg {r]vgs Eé’ onned actﬁk%sglgél?ﬁodég (i\/lerck)85mmI ) were

3- benzyl- plaesbndvisalifdl dsir@liié ighte6- car bal dehyde (1.60g, 7.96mmol) in EtOH

(100MML) - 2t pfapfical 11 R gas ditonmER6A hGiRnY A1 AL QaRAL 660 SiwkielsOlepd6 . The
vacuo an ue

sol vent was €én renove resi artitioned between DCM
(100ml) ankl axptenGiR evgeerphase Heeisi BRAIG 8l calpamsiasms2par¥mahand t he

aqueous '%&ew@ﬁs Ahw%%@%mh dgorRAERI RETFRY @aPR G0 ki er s were
dried (My and saol vent renoved in vacuo_to gjve the &1%[§]8$$)ound as a
L

yel | ow oi Iﬂ‘{"‘i‘ EPgniimnan.olfV specka pierg gperdest atAlPR used Rdrisyn ty 85%
Mz 217 [ My DbtV £ B0t waetlergB0Y d8edtof Svatdsli248d dual. 86 (1H, n), 2.29

4H, d, J = 0.(1 4 57 (4H,
g) 6. 05 (Wﬂe‘e&'g‘)hf‘;d% ﬁ%‘} m’aée &* %81‘1%’%’ ‘& Wprifiy dﬁz?‘” or Yl %%f%( 10 H,( m
10. 28 ( 1H, disde arfiey.\BOd¢tadtor. Mpass spectra were obtained over the range m/z 150 to 850
(3- 13enzv1;3; aralhd it Gb3cinOpdteXadidbt ) 'ERATYEram QRond¥RHE MEmass

LCT with Z-spray interface or Micromass LCT with Z-spray or MUX interface. Data
were integrated and reported using OpenLynx and OpenlLynx Browser software

The following abbreviations have been used:
MeOH = methanol

EtOH = ethanol

EtOAc = ethyl acetate

Boc = tert-butoxycarbonyl

DCM = dichloromethane

DMF = dimethylformamide



A sol ution of 3-benzyl-3-azabicycl o[ 3. 1. 0] hexane- 6- car bal dehyde oxi ne
(1.57g, 7.27mol) in THF (75nml) was cooled to OC under N2 and Li A1H4
(965nmg, 25.44mvol) was added. The reaction was heated to 60C for 16 h and
then cooled to OC. It was quenched with a m xture of H20 (3nl) and sat. aq.
sodi um potassiumtartrate (1nl) and the resulting suspension stirred for 30
mn. MJSO4 was added and the m xture filtered through celite. The filtrate
was then concentrated in vacuo to givesthe title conpound as a |ight yellow
oi | (1.35gpnNEY%: dichéMpsaithddey 80% mz 203 [ MeHr, 1H NVR (300 MHz, CDCl 3)
8: 1.21 (4 1.41 (1H..m, 2.36 (2H, d, J = 8.7 Hz), 2.52 (2H, d, J =
7.2 H), 2%‘?‘2‘5%{”%6‘;9&3%‘?”7 Hz), 3.54 (2H, s), 7.20-7.36 (5H). 33

tert - But yl THE-betrziytir@urazabi cycl of 3. 1. 01hex- 6-vi ) met hvl car bamat e

(3-Benzyl- 3; bi I ex- 6-yl ) nmet hyl am ne (1.35g, 6.68mml) was
stirred in%&?%éﬁngé{%%?é?g%glOOnﬂ.) at r.t. Triethylamne (1.4m, |

0. 02mmol ) iR =dudeahledst 2ddved by Boc20 (1.46g, 6.7mol) and the reaction
stirred formnB6aXdiso itrififle was then added and the sol ution extracted
with Et20 (2 x 150 .. The conbi ned organic extracts were dried (MpJSO™4) and
sol vent remBETSIdGAI¥et 0 give the product as a yellow oil (2.01g, 100% .
LCVS puri t Wa2hds sodigm BO&okide-Hr , 1H NVR (300 MHz, c/5-DVMBO 5: 1.27 (2H, m,

1.43 (‘10H, .3 T Hz), 2.96 (2H, d, J= 8.7 Hz), 3.59
(211, s), f%i?‘%iﬁ?’d(‘blﬁh’s‘ﬁd%f’%i@?g%‘% (5H n). tert-Butyl

3- azabi cyc|Rdf@=pallhwxobcarboet hvl carbamate - Internmediate C 10% Pd/ C
(2.359) angpghm '-M@Efn%méﬁel(z- 35g) were added to a stirred solution of
tert-butyl § 3-benzyl- 3-aZabi cycl o[ 3. 1. 0] hex- 6- yunet hyl car banat e (2. 35¢,
7.78mmol ) & W@ (90nL) at r.t. and the reaction stirred for 2 h. The
suspensi on pyasp Ehiehzbirbbia atbxiyptiippaiidieephdsphahan heeafiberophaspeate oncent r at ed

i n vacuo. 100 ded to the resultant gumy white solid and the
Qe S o

m xture fil rate was concentrated in vacua to give the title

conpound a<ftdl yolethylemond (1. 29, 73%. LCVS purity 95% nfz 213 [ M+H +, 1H

NMVR (300 MIQH PC13),8: 0.89 (1H, m), 1.26 (2H, m), 1.47 (9H, s), 2.96 (2H,
, .4 Hz), 3.07 (4H, m), 4.62 (2H, br s). Internediate D:

041- | sobut PMRERAIMRHIEBIPSIEeNe 34 Intermediate D was prepared fol | owi ng

t he met hodqiHgy=deswhivaechidrieVWD 01/ 60785 (see Schene 4). 111 NWR (300 MHz,

5 T bt bt ) 9 pdift CE T oG
246- 1( 2- naghyBryP sremarityenidinephesphenibindpsatpmrhosrhaex 3- 10Pyr i ni di ne- 5-carb
oxami de trifddor-oaegidaim sdiale

"BuLi = n-butyilithium

CO, = carbon dioxide

EDCI = N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride

Et,0 = diethyl ether

LiOH = lithium hydroxide

HOBt = 1-hydroxybenzotriazole

ELS = evaporative light scattering

TLC = thin layer chromatography

m) = millilitre

g = gram(s)

mg = milligram(s)

mol = moles

mmol = millimole(s)

LCMS = high performance liguid chromatography/mass spectrometry

NMR = nuclear magnetic resonance



JNS O HONNH I'I O Exanple 1 was prepared foll ow ng the nethodol ogy
described in Schene 5. tea-Butyl

6- 1( 2- napt hvl sul f onvham nof - 3- azabi cycl oF3. 1. 01hexane- 3- car bo>cyl at e
boo-NINNS HII O 2- Napht al enesul phonyl chloride (20.07g, 97.39mml) was
added in one portion to a solution of internediate B (17.53g, 88.54mmmol)
and Et3N (24.7nml, 177.07mol) in anhydrous DCM (270nml) at OC under N2,
giving a |ight brown solution which w¥ allowed to warmto r.t. overnight.
The react i '¥n= Aok ¢MPe@idedi | uted with DCM (200ml) and sat. NaHCO3 (200n).
The - or gani & phassousas separated and washed with F130 (2 x 200ml), dried
(Na2SO™4), filtered agnd concentrated in vacuo to give a pale yellow oil.
Triturati offtwi T8 and heptane gave a solid which -was isolated by
filtrati omandu®shed with heptane to give the title conpound as a white
solid (27.99q, 82"?%. LCMS purity 100% mz 389 [MrHt, 111 NWVR (300 MHz,
coal 3) 5: Mn3EEEEsy T 82 (2H, m), 1.96 (1H ny, 3.29-3.34(211, m,
3.41-3.56 (2H, m, 5.12 (111, br s), 7.62- 7.68 (2H, m, 7.85 (1H, m, 7.93
(111, d), 7.99-8.02(211, m, . 35

6- 112- Napt hyl sul f onvham nol - 3@'312%@4@‘3?%%3. 1. Olhexane trifluoroacetate O
HNN- S

Intermediate A: Ethyl 2-(methyisulfonyl)pyrimidine-5-carboxylate

Intermediate A was prepared following the methodology described in Scheme 1.

Ethyl 2-{methvylthio)pyrimidine-5-carboxylate

o
EtO =N

Ethyl 4-chloro-2-methyithio-5-pyrimidine carboxylate (12.5g, 53.88mmeol) and Zn
powder (14.1g, 215.52mmol) were combined and benzene (60ml) and 3M NH,CI
(140mi) were added. The suspension was stirred vigorously and heated to 80°C for

30 h. The reaction mixture was filtered through celite and washed with E{OAc
(200ml). The filtrate was concentrated in vacuo to about 50mi and then partitioned
between H,O (400mil) and EtOAc (400ml). The aqueous layer was further extracted
with EtOAc (250m}). The combined organic layers were dried (MgSOy) and
concentrated in vacuo to a dark cil. This was purified by column chromatography
eluting with neat heptane followed by 1:1:1 heptane/CH.Cl/Et,O and finally 2:2:0.5
heptane/CH.Cl./Et,O. The title compound was obtained as a colourless oil (13g,
61%). miz 199 M+H]", '"H NMR (300 MHz, ds-DMSO) &: 1.30 (3H, 1), 2.60 (3H, s),
4.35 (2H, q), 9.0 (2H, s).

Ethyl 2-{ methv!su!fonvl)pvrimidine-5—carbo$<vlate — Intermediate A




HO A solution of tert-butyl

6- [ (2- napt hyl sul f onyDam no] - 3- azabi cycl o[ 3. 1. 0] hexane- 3- carboxyl ate
(27.50g, 68.43mmol) in 20% WA in DCM (300mL) was stirred at r.t. for 2 h.
The reaction m xture was concentrated in vacua and then DCM (100nml) was
added and renoved in vacua three tinmes to renove excess TFA giving the
title conpound as the trifluoroacetate salt (crude yield = 34.0g). This
product was used in the next step witR@ut further purification. 1H NVR (400
MHz, cle-DVMS0) 8: 1.86 (2H, s), 2.20 (1H, nm, 3.22 (4H, nm), 7.70-7.75 (2H,
m, 7.83 (1H dd), 8.08 (1H d), . 18 2% (3H, m, 8.33 (1H, br s), 8.48
(1H, s), 9.20 (1H, br s). Ethyl

246- [ ( 2- napt hyl sul phonynani nol - F@zabi chI@lS 1. 01hex- 3- Apyri mi di ne- 5-
carboxylate O Il NNSH/-0 K2CO3 (28.33g, 205.29mmvl) was added to a
stirred suspension of 64(2- napthyl sul fonypam no] - 3-azabi cycl o[ 3. 1. 0] hexane
trifl uor oadleteastierefi 28luGGTOf c8®) Z8nebyijhid)pyrividne-bIebanyfatal1ag, #7.59maed N2. A
sol ution ofy, &tﬂﬁ@%rﬂggaésk&@ 288 ?@é?* 3‘6$ﬁma|s)>|uh<5h RSP A UTlsoghas added

dropw se over or mation of preci pitate which was

stirred at 475¢6mpdrimiTHhA(! tPe%éf“i’%N?-ﬂ U?trﬁ?‘%'OWWPIW?Fé’HOWC{tH Et OAC
(250M) gi i@ t8 1.8 4HASNFddTEr A TR reaGionashed was tifiervvhesnteidin 28@0l) . The

PVE and ai foabeitdSed SRk oRESHT prRd AP MG S sbkib e b et 50 0g |
85%) . LCMS Ruifiéatipn 9G¥achibedd@ochrdmatography, MVENG WilDnedihexane imiaip)they 1. 26 ( 3H,

E)ZH 1q§32 (%F&]a%cﬂfggﬁa@ﬁzg’% oné’efﬁ?@ﬁ 5%51%5}%1 &ne/%c@?w% 8 (2H (g)H, ﬁ) 23

8.50 (1H, rgampgur;cbwg:?q;btaxg?d as ggmesohd (109 66%). m!z 231[ +H]+ ”‘H NMR (300
246- 1( 2- Nanhmlaéwmrsvhm%mﬂa%oqaﬁ%cmszqutQ(Hof(gm &- v1I Pyri ni di ne-5-ca

rboxvlic aci-d

Intermediate B: tert-Butyl 6-ammoaza_!:ucvclo[3.1 .0]hexane-3-carboxylate

boc—N<j>~NHz

Intermediate B was prepared following the methodology described in Scheme 2.

3-Benzyl-6-nitro-3-azabicyclo[3.1.0lhexane-2 4-dione

N NO,
Ph

O

To a solution of N-benzylmaleimide (5.0g, 26.7mmal) in MeCN (334ml) was added
bromonitromethane (1.87ml, 26.7mmol). K;COj; (3.69g, 26.7mmol) was added and
the reaction mixture vigorously stirred at r.t. After 4 h an additional portion of
bromonitromethane (0.2ml) was added. Further addition of bromonitromethane
{0.2ml) was added at further 4 h intervals (x4). After 48 h, TLC (50% DCM / heptane}
indicated reaction completion. The reaction mixture was evaporated to dryness. The
brown residue was purified by column chromatography (100% DCM), giving the title



Aqueous 1M NaCOH (500nml) was added to a solution of ethyl 2464(2-

napt hyl sul phonynam no] - 3- aZabi cycl op. 1. 01hex- 3-y1} Pyri m di ne- 5- car boxyl at e
(25.40g, 58.00mml) in THF (500n) and MeOH (100ml) at r.t. The reaction

m xture was stirred for 18 h. The organic solvents were renoved in vacuo
and the resultant aqueous solution was acidified to pH5 with 1Maqg. HC1. A
heavy white precipitate was forned Wmch was isolated by filtration, washed
with H20 and dried by azeotropin #f t ol uene giving the Broduct as a

whi t e sol i ePnepand ega whikegolid| (06 P)i tWNM(B’d%OWZ URGIs] R, (CHASINVR (400
MHz, cl o- DiVE® 1|_Bs£11§|$2|(|2¢)|,7§.)74(%g.pﬁ,)(1H s), 3.64-3.67 (2H, m, 3.82-3.89
(2H, m, 7.84-7.8 (1H, m, 8.21 (1H, d), 8.31-8.36 (3H m,
8.66 (1H, s), 8.83 (2H s). N- (1- | sobut oxvet hoxy)

2- 1. 6- ( napi-Bbadye6 @it atdbiraubEmi.0jhexade azabi cycl of 3. 1. 01hex- 3-

V11Pyri m di ne-5-carboxamde > \O( CS- 0-N-1'4 EDCl (7.27g, 37.9mmol) was
added to a suspension of 2464(2-

napt hyl sul phonyl ) am nol- 3- azabi cycl . 0] hex-311} Pyri m di ne-5- car boxylic
acid (22.19g, 54.12mol) in anh¥€,ﬁ)ﬁ% 100mL) and anhydrous THF (500nt)
at r.t. under N2. Et3N (22.6nl, 162. 14nmmmol ) was added fol |l owed by HOBt
(8.78g, 64.97mmol ) and internediate D (8.9mL, 64.89mmvl). After stirring at

eacti on nTSe Ui SRRl TR TOBRAE 2ASohe I T Pont (7 220,
53. 43mmol )12aﬁdnﬁt}3MrQIHF4Mml)W39ammaH4 (Aﬂﬁgaﬁosﬁmmd)n'ﬂ'lefreact@not her 3 days
at r.t. SRR n% 1%%%@%0%0% R W%H%Fr%ﬂﬁﬁax%%%waﬁm@%vaevaporat ed to

dryness an suspe white solid was

col | ect ed @fiﬂeﬂldﬂtﬂ%ﬁei%ﬁth%ﬁw hﬁafeﬁ %ﬂ@&afﬂ)'(%brﬁw erdigRids (P4bHMYas MeoH

(50nt) anda&i{eu%howed Bpgrmpc@mmax toxeenay. uréatmgaﬂaspfoﬁma a885°8 fwaa e solid
(30g. LOMS ur|t irre O[rr%} at 60C for 1 h

giving a ??ecﬁ HS}'%Q" g@!ﬁ@“’éﬁé&@& qr%wf'sﬁvg’gh %% and air dried

to give t h&stﬂtxmd mxttme‘rpemheht@afﬁ%ifdrd tetmifore s(@Bdin@ gl r.i8M9G6 hlI WS Hiurity 97%
112 553 LV b A R ity i gy {2002
7. 60( 2K, n;md qvagoratedio aRessdp oive ﬂwltblcpmpourgas yefew P (- B; 93%)-Hy dr oxy ’
2-{64(2- namml[whfommmrrs@wmné @ngsswqu s} ﬁﬂé,r\?n-éyybs P,i mi di ne- 5-

carboxanide trifl|uoroacetate - A sol ution of 4M
HCl in di o%hﬁé%%@ﬂrﬂ)zﬁvé@%dﬂ)ed port| onvm se over 5mnto N(1-
i sobut oxyet hwry)

216- ( napht ha|. Lf ] S 'a i cycl o[ 3. 1. 0] hex- 3-
yl ] pyri mi dererS-EatboR8m te v h with vigorous
stirring under N2 After 2 h DCM (20ml) was added foI I owed by anot her

portion of 4M HCI in dioxane (20ml) stirring was continued for a
further 2.5 h. The reaction MXHU}rEN@e@orat ed in vacuo to ca 200nl
vol ume and DCM (200nil) was added portionw se effecting precipitation. The
resultant white precipitate was isolated by filtration and washed wi th DCM

(5ml) giving the title conpound as a white r 7 LCVS purity
98% m z A43B2[Rivie ¢f 31*?@"%11\‘/&"(’%%3mcycﬁt‘? ‘DWEW”S 2 ‘376973?82151‘0% 12180 (1H,
s), 3.20 ( dichlodkihade (BmlYwad addkd cRlo®mbthiZhlorofhnnaté. (4.83r0R Hb.9nmol) At 6%, (1H, d),
7.95-8.15 8.40 (1 , 2 1 Anal
Gl oul i od TPttt ‘&%53%"8“:%"')“&? gﬁ%%'#hf e 1°“E‘3(“4ﬁ§"‘:8§f %‘te 13. 68.
Found: C, {®5@Dwashdded@dsd hehtingzoniduetiifor 23. The reaction mixture was

evaporated to dryness. MeOH (15mi) was added and the reaction mixiure was

heated at 65°C for 3 h. Conc. HCI (1mf) was added and the reaction stirred at r.t. for

2 h. A grey precipitate had formed, this was isolated by filtration and washed with

Et,0. The title compound was obtained as a grey powder (484mg, 25%). 'H NMR
(300 MHz, de-DMSO) 3: 2.90 (2H, s), 3.3-3.6 (4H, m), 4.75 (1H, s), 9.50 (2H, br s5).



Exanples 2 to 4 were prepared in an anal ogous manner to exanple 1: Exanple
2: N-Hydroxy 246-11t hi en-2-yl sul fonyl)am nol - 3-azabi cycl or 3. 1. 01lhex- 3-

VI Towi m di ne-5-carboxam de 38 LCMB purity 100% mz = 282 [ MA+1]+, 280
[MFi], 1H NWR (300 MHz, d5-DMSO) 5: 1.82 (2H, s), 1.93 (1H, m, 3.48-3.75
(4H, under solvent peak), 7.22 (1H, t), 7.65 (1H, dd), 7.96 (1H, dd), 8.23
(1H, d), 8.65 (2H, s), 10.55 (1H, br s). Exanple 3: N Hydroxv

2-(6-(1(3, 5-bi strl fI uoronet hyI phenvl )QII fonvl I am no}-3- azabicyclo

13. 1. Olhex4& ‘ b exane]s § 7 NS HI HON O
LCVS purity >95% rﬂz 512 [MH—l]t 1H NVR (300 M—lz d5-DVS0) 6:1.84 (2H, s),
2.07 (1H, br s), 3.45-3.55 (2H, ,370(2HdJ:117Hz)838(2H
s), 8.47-8.52 (1H, m, 8.54-8.57 1%&062 (2H, s), 9.00 (1H, br s),
11.05 (1H, br s). Exanple 4: N

2-(6-{114-trifl uoromet hoxvphenvusul f onvi | am no} - 3-

azabi cycl 013. 1. 0Olhex- 3-v1) pyri m di ne-5-carboxamde 0, c¢c N

6-Nitro-3-azabicyclo[3.1.0]hexane hydrochloride (464mg, 2.82mmol) was suspended
in dry DCM (10ml) and cooled to 0°C. Boc,O (677mg, 3.10mmol) was added
followed by DMAP (1 crystal) and EisN (0.43ml ,3.10mmol). The reaction mixture was
stirred at r.t. for 5 h. The solvent was removed under reduced pressure fo give a

white solid. Purification by flash chromatography (25% EtOAc in heptans) gave the
title compound as a white solid (592mg, 92%). *H NMR (300 MHz, CDCl;) 8: 1.45
{9H, s), 2.65 (2H, s), 3.50 (2H, d), 3.75 (2H, q), 4.10 (1H, f).

tert-Butyl 6-amincazabicyclo[3.1.0lhexane-3-carhoxylate — Intermediate B

boc—N\/:l}NH2

tert-Butyl 6-nitro-3-azabicyclo[3.1.0jhexane-3-carboxylate (592mg, 2.59mmol) was
reduced in the presence of 10% Pd/C (20mg) in EOH (5mi) under H; (balloon
pressure) for 18 h. The catalyst was removed by filtration through celite. The celite

was washed with EtOH and the filirate concentrated to give the title compound as a
pale yellow oil (487mg, 95%). '"H NMR (300 MHz, ds-DMSOQ) &: 1.40 (9H, s), 1.7-1.9
(2H, m), 3.2-3.4 (4H, m).

Intermediate C: tert-Butyl 3-azabicyclo[3.1.0]hex-6-ylmethylcarbamate

>
N

Intermediate C was prepared following the methodology described in Scheme 3.

—hoc



NS HI On HO NOCF3 LCMS purity >98% niz 460 [ MH], 1H NVR (300 MHz,
da-DVs0) 5: 1.81 (2H, m, 1.91 (1H, s), 3.51 (2H, d, J= 11.6 Hz), 3.68 (2H,
d, J=11.8 Hz), 7.64 (2H, d, J=8.2 Hz), 7.97 (2H, d, J = 8.8 Hz), 8.24
(1H, br s), 8.62 (2H, s), 9.01 (1H, br s), 11.07 (1H, br s). Exanple 5:

N- Hydr oxv
2-16- 1( napht hal ene- 2- car bonyl ) am nol - 3- azabi cyci c43. 1. 01hex- 3-v1} pw m di ne-
5- ear boxam de N A ar e

met hodol ogstt¥é& e Ha G
6- ( 2- napht hoyl am no) - 3- azabi cycl o( 3. 1. 0lhexane- 3- car boxyl ate boc-NJOj-N To
a cooled (ice-bath) solution of intgrnediate B (170ng, 0.86mmbl) in
pyridine (1m) was added 2-napht hoyly\chl @ride (180ng, 0.94mmol). The

m xture was stirred for 1 h, then Yml) was added. The resulting

precipitate was coll ected by raty sand dried under vacuumto afford
%

the title conmpound (314ny, 19 . 1H/ NVR\(306~-MHz, CDCI3) 8: 1.47 (9H, s),
1.85 (2H, s), 2.71 (1H, d), 3-40-3.50(2K7 1, 3.82 (2H, d), 6.37 (1H br
s), 7.54-7.60(2K, m, 7.81 (1H, dd), 7.88-7.95 (3H, m, 8.26 (1H, s).

N- Hydr oxv

2-{ 64( naphi i iz @ifdd (BGMAR Tnfiidy iasidkoRe PR3 Goobliatedwit f pyr i mi di ne-
5- car boxam de - ar’rP e 5 ) )

ethyldiazoacetate (31ml, 293.8mmol} and stirred at r.t. under nitrogen atmosphere for

36 h. A white precipitate had formed so it was isolated by filtration, washed with ice-

cold Et,O and dried to give the title compound as a white solid (72g, 89%). m/z 302

[M+H]", TH NMR (300 MHz, ds-DMSO) 8: 1.20 (3H, t), 4.15 (2H, q), 4.55 (2H, s), 4.60

(1H, d), 5.00 (1H, d), 7.15-7.35 (5H, m), 9.60 (1H, s).

Ethyl 3-benzyl-2 4-dioxo-3-azabicyclof3.1 .O]hexane-ﬁ-carboxvlaté

Ethyl 5-benzyl-4,6-dioxo-1,3a,4,5,6,6a-hexahydropyrrolo[3,4cjpyrazole-3-carboxylate
(72g, 239.2mmol) was heated to 160°C until it melted to a yellow oil. The oit was
heated further to 200°C and bubbling started. The oil was heated at 200°C for 30 min
until the bubbling had subsided. The now amber-coloured oil was cooled fo r.t. and
triturated with ice-cold Et;O. The resulting precipitate was filtered and washed with
more ice-cold Et,0 to give the title compound as a cream solid (37.2g, 57%). H
NMR (300 MHz, ds-DMSO) &: 1.20 (3H, 1), 2.80 (1H, t}, 3.00 (2H, d), 4.15 (2H, q),
4.35 (2H, s), 7.20-7.40 (5H, m). '

(3-Benzyl-3-azabicyclo[3.1.0lhex-6-yl)methanol

d N<:[>_\OH




0" HON The title conmpound was prepared fromtert-butyl

6- (2- napht hoyl am no) - 3- azabi cycl o[ 3. 1. OThexane- 3- car boxyl ate foll owi ng t he
sanme net hodol ogy described for exanple 1. LCMS purity >98% rniz 390 [ MtH],
1H NVR (300 MHz, de-DMSO) 5: 2.04 (2H, br s), 2.64-2.70 (1H, n), 3.60-3.70

(2H, m, 3.95 (2H, d, J = 11.6 Hz), 7.55- 7.66 (2H, m, 7.88-8.05 (4H, m,

8.43 (1H, br s), 8.69 (2H, s), 8.74 (1H, d, J = 3.9 Hz), 9.01 (111, br s),

11.05 (1H, bra). 40 Exanples 6 to 193here prepared in an anal ogous nanner

to exanple 5: Exanple 6: N Hydroxy 2-(6-{244-(1, 1-di oxol sot hi azol i di n- 2-

VOPh || ' . 5-carb i d
O SRS R B O e 20
8: 1. 81 (2H13@Brrsr)ol) V@ssizssgl@d miw THY (4093 '2F~Piu§>9” wags a@e@ dipwiseay = 7.9

Hz), 3.57 200 d, J =
H % ) 7(32&2{0 msuspéns?@h &f%HuHI ﬁg%g 545, ﬂsﬂﬁﬂwoihiﬁ cﬁflﬁ‘QK(zddm) Théﬁiﬁlgﬁé i s

11. 05 (1H, bmw@usp%waé h’aateﬂl_t ng‘DWer g]trogen atmosphere forgg h

2- 16- ( 5- phemxtlirerdsanayiaaridnops @aﬂi@h&ln@k@d efrauily. vathheax -NB1,CL. A grey solid

Vilnrim di ?oermSedCa%EI lrjr%)lga'll"ril-ll(‘jwas addedOto aHow Ia_p qwate stirring. Solid Na,S0, was
added to the mixture which was stirred at r.t. for 30 min. The mixture was then filtered
through celite to give a pale yellow solution. This was concentrated in vacuo to give
the title compound as an orange oil (14.1g, 51%). m/z 204 [M+H]", "H NMR (300
MHz, ds-DMSQ) 3: 2.25 (2H, d), 2.85 (2H, d), 3.20 (2H, 1), 3.55 (2H, s), 4.35 (1H, 1),

7.20-7.40 (5H, m).

3-Benzyl-3-azabicyclo[3. 1.0]hexane-B-carbaldehyde

o

Oxalyt chioride (0.88ml, 17.73mmol) was added to a stirred flask of DCM (100ml)
under N; and the solution cooled to an internal temperature of -65°C. DMSO (1.26m,

17.73mmol) was then added dropwise, keeping the internal temperature at -65°C or
below at all times. A solution of (3-benzyl-3-azabicyclo[3.1.0]hex-6-yl)methanol
{2.00g, 9.85mmol) in DCM (50ml) was then added fo the reaction mixture slowly,
again making sure the internal temperature did not rise above -65°C. After this
addition was complete, triethylamine (5.90ml, 42.35mmol) was slowly added to the
reaction, again making sure the internal temperature did not rise above -65°C. After
addition was complete the reaction was allowed to warm up o r.i. and solvent
removed in vacuo. The residue was purified by column chromatography (25% EtOAc
in heptane) to give the title compound as a light yellow oil {1.499, 76%). .LCMS purity
90%, m/z 202 [M+H]", 'H NMR (300 MHz, de-DMSO0) &: 2.11 (2H, m), 2.44 (1H, m),
2.50 (2H, d, J=9.3 Hz), 3.07 {2H, d, J = 9.3 Hz), 3.64 (2H, s), 7.21-7.35 (EH, m),
9.31 (1H, d, J= 4.8 Hz).



LCMS purity >98% mz 396 [ MtHr, 1H NWR (300 MHz, d6-DMsO) 6:1.52, (4H, m,
1.76 (2H, br s), 2.07(2K, m, 2.34 (1H m, 2.58 (2H m, 3.57 (2H m,
3.84 (2H, m, 7.14-7.29(5H, m, 8.00 (1H, d, J = 2.5 Hz), 8.67 (2H, s),
11.05 (1H, br s). Exanple 8: N Hydroxv

24646- phem | hexanoynamni no- 3- azabi cvel o[ 3. 1. 01hex- 3-

1111- Pwm m di ne-5-carboxam de O\\-N N 41 LCMVB purity >90% m z 140
[MH, 1H NI\/R(SOOM—IZ d6- DI\/ISO) 5 : .m, 1.52 (4H, m, 1.75 (2H,
br s), 2. 7)-3-pzabicyelold. leVlpgwane-8-0g .55 (2H, t, J = 9.1 Hz),
3.56 (2H, n') 383(2H n') 713729(5H n') 7.97 (1H, d), 8.65 (2H, s),
11.03 (1H, br s). Exanple 9: N Hydrox

2-164111- pherni | evcl opropyl | car bonyyl ap - 3-aza

bi cycl o(3. 1. 01hex- 3-vli pyri m d&pe- 5- g OHON)N LCVS purity
>99% mz 380 [MtH 4, 1H N 00 MHz, d6- DIVB?S 0.96 (2H, dd, ,/ = 5.8,
7.2 Hz), 1.32 (2H, dd, J:5. 72Hz) 1.79 (2H, br s), 231(1H, m,
3.52 (2H, dm, 3.79(21-i, d), 7.06 (1H, d, J = 11.0 Hz), 7.23-7.40 (5H m,
8.64 (2H, s), 8.99 (1H, br s), 11.04 (1H, s). Exanple 10: N 1-1|vdroxv
2464( 2- phesyargdyapicyidiaahioridd {139z 2bs4moblpad] dodin acetate (2.45g,

hex-3-v1} %é%n%lﬂsérg-aﬁgéabi%)%asrﬂrgg solgt\o\n of 3-bén5|5|23—|\$zabicyclo[3.1.O]hexane-
6-carbaldehyde (1.60g, 7.96mmol) in EtOH (100ml) at r.t. under Ny, The reaction was
allowed to stir for 16 h. The solvent was then removed in vacuo and the residue
partitioned between DCM (100ml) and aq. KzCOs (100mil). The organic layer was
separated and the aqueous layer washed with DCM (100ml). The combined organic

layers were dried (MgSO4) and solvent removed in vacuo to give the fitle compound
as a yellow oil (1.57g, 91% - 1:1 mixture of oxime isomers). LCMS purity 85%, m/z
217 [M+H]", "H NMR (300 MHz, ds-DMSO) 8: 1.65 (4H, m), 1.86 (1H, m), 229 (4H, d,
J=9 Hz), 2.50 (1H, m), 2.91 (4H, dd, J = 2.4, 8 Hz), 3.57 {4H, 5), 6.05 (1H,d, /=9
Hz), 6.96 (1H, d, J = 8.1 Hz), 7.21-7.34 (10H, m), 10.28 (1H, s), 10.59 (1H, s).

(3-Benzyl-3-azabicyclo[3.1.0lhex-6-yvimethylamine

A

A solution of 3-benzyl-3-azabicyclo[3.1.0]hexane-6-carbaldehyde oxime (1.57g,
7.27mmol) in THF (75mf) was cooled to 0°C under N, and LiAlH, (965mg,

25 44mmol) was added. The reaction was heated to 60°C for 16 h and then cooled to
0°C. It was quenched with a mixture of H;O (3mi) and sat. ag. sodium potassium

tartrate (1ml) and the resulting suspension stirred for 30 min. MgSO, was added and
the mixture filtered through celite. The filtrate was then concentrated in vacuo to give
the title compound as a light yellow oil (1.35g, 93%). LCMS purity 80%, m/z 203
M+H]", "H NMR (300 MHz, CDClg) 8: 1.21 (4H, m), 1.41 (1H, m), 2.36 (2H,d, J=8.7
Hz), 2.52 (2H, d, J= 7.2 Hz), 2.97 (2H, d, J= 8.7 Hz), 3.54 (2H, s), 7.20-7.36 (S5H).



LCVB purity >99% mz 368 [ MtH, 1H NMR (300 MHz, d6-DwsO) 5:1.31 (3H, d, J
= 9.2 Hz), 1.76 (2H, m, 2.35 (111, m, 3.54 (3H m, 3.82 (2H, dd, J =
1.9, 9.5 Hz), 7.18-7.35 (5H, m, 8.18 (1H, d), 8.64 (2H, s), 8.99 (1H, br
s), 11.05 (1H, s). Exanple 11: N-1-1vdroxv

2464(t hi en- 3-yl acet ynam nol - 3-azabi cycl o[ 3. 1. O1lhex- 3-

VI } Pyrim di ne-5-carboxamde O\ HO-1 O-"N 42 LCMS purity >98% nfz 360

[ MFH t 1H NI\/R(SOO Mz, d6- DMSO) 8: 1380(2H br s), 2.28 (1H, m, 3.33 (2H
s), 3.56 ( 2¢i-Bdt 6 b N 7 H dd, J =3.9, 1.2
Hz), 7.22 (1H, d, J=2.1 Hz) 7. 45 (1H, dd J =21, 1,2 Hz), 8.23 (1H, d,
J 3.9 Hz), 8.65 (2H s), 8.99 (1H, br s) 11 05 (1H, br s). Exanple 12:

N- Hydr oxV 2-{6-1(cycl ohexvl car bonvfl

azabi cycl o[ 3. 1. 01hex- 3-v1} py;@ﬁ 5- arb x mde O LCVS purity >98%

mz 346.2 [ MtH], 1H NWR (300 d6- DVS0) C05 1.40 (4H, nm), 1.55-1.80
(8H, m, 1.95-2.10(1H £2.38 (1H, , 3.50-3.60 (2H, n), 3.82 (2H,
d, J =11.7 Hz), 7.88(1H d, J 4 Hz), 865(2H s), 8.99 (1H, br s),

11. 07 (1H br s). Exanple 13: N—Hydroxy

2F6 (ben b-&ahs ba%a@@@b[mg Ihetd ibnﬁ%}ﬁﬁm%r(“l‘%é%%ldblmﬁaéatgﬁbﬂlﬁ@éamsdel o
u DVB
(2H br s) J%a (g?ﬂm)ﬁf”géﬁ%i"ﬁﬁl(h’}“q N%{i’g}m?gﬁfz’*fad%edgz (2H d, J =

11.7 Hz), Tollblved bﬁBo(,ZBl-ﬁ 408y, 6.7Tm&8}) GAdHthenactiBn 60 rgdibt 3WMindHzO @00mBlz) , 8. 67
(2H s), 8 V\%é'tﬁenoa%d(e& bha 91% sﬁhtior#é)dn%%te(ﬂ Pitn E?Zb (2 x 150ml). The combined

organic extracts were dried (MgS0,) and solvent removed in vacuo to give the

product as a yellow oil (2.01g, 100%). LCMS purity 95%, m/z 303 {M+H]", '"H NMR

(300 MHz, ds-DMSO) &: 1.27 {2H, m), 1.43 (10H, s}, 2.35 (2H, dm, J = 8.7 Hz), 2.96

(2H, d, J = 8.7 Hz), 3.59 (2H, s), 4.66 (1H, br s), 7.21-7.33 (5H, m).

tert-Butyi 3-azabicyclof3.1.0lhex-6-yimethylcarbamaie — Intermediate C

T
N

—boc
H

10% Pd/C (2.35g) and ammonium formate (2.35g) were added to a stirred solution of
tert-butyl (3-benzyl-3-azabicyclo[3.1.0lhex-8-yymethylcarbamate (2.35g, 7.78mmol)
and EtOH (90ml) at r.t. and the reaction stirred for 2 h. The suspension was then
filtered through celite and the filtrate concentrated in vacuo. DCM (100ml) was added
o the resultant gummy white solid and the midure filtered. The filtrate was
concentrated in vacuo to give the title compound as a yellow oil {1.2g, 73%). LCMS
purity 95%, m/z 213 [M+H]", "H NMR (300 MHz, CDCls) §: 0.89 (1H, m), 1.26 (2H,
m), 1.47 (8H, s}, 2.96 (2H, d, J = 11.4 Hz), 3.07 (4H, m), 4.62 (2H, br s).

Intermediate D: O-{1-Isobutoxyethyl)hydroxylamine




43 Exanpl e 14: N Hydroxy 2464241-nethyl -1 H-indol-3-yl)acetyl am nol - 3-aza-
bi cycl ol -3. 1. 01hex- 3- NOPVri m di ne-5-carboxam de LCMS purity >98% nmlz 407
[ MPH, 1H NWR (300 MHz, c/6-DMS0) 5: 1.80 (2H, br s), 2.35-2.40 (1H, m,
2.45 (2H, s), 3.52-3.60 (2H, m, 3.74(3H, s), 3.83 (2H, d, J = 11.7 Hz),
7.02 (1H, m, 7.10-7.18 (2H, m, 7.37 (1H, d, J =8.2 Hz), 7.53 (1H, d, J
=7.9 Hz), 8.19 (1H, d, J 3.7 Hz), 83464(2H s), 8.98 (1H, br s), 11.01
(1H, br s) Exanpl e 15:

2-16-(4-p @tﬁmg ?r\%qsmqfag%/éj éﬁ(ﬁ%a%p@ﬂqt%nglogy ggscribed in WO 01/60785

hex3- APYr i(gédlssteni-£ar boxam de LCMS purity >98% mz 398 [ M+H, 1H NMR

(300 MHz, .de- (2H, t, J
7.5 Hz), ﬂwgﬁ"ﬁﬁﬁjﬁ%ﬁs@]%%g@?d@ ﬁé&ﬁldgqg&%ﬂ 81gﬁﬁi 11.7 Hz),
3.94 (2H, dd), 34216, Sd)HLF3 (H.8F-BOEH(YH, m), 7.28 (2H, dd, J = 8.3, 8.3
Hz), 8.07 (1H, d, J = 3.8 Hz), 8.65 (2H, s), 8.99 (1H, br s), 11.06(1H, br
s). Exanple 16: N Hydroxy 246-1(1-benzofuran-5-yl carbonyl | am nel- 3-

azabi cycl o( 3. 1. Ot hex- 3-yl } pyri m diEfAMELES boxami de 0O\ ¢cN HO-N  LCMVB
purity >99% nfz 380 [ MtH], 1H NVR (300 MHz, d6-DMS0) 5: 1.99 (2H, br s),
2.62 (1H, m, 3.62 2HdrnJ Hz? .92 J =11 7 Hz), 7.06
(1H, m, Eeeriaf; N d lsylf 3 I glhexy " g 08

(1H 0 3 itibah e BedBon diict tmctondtntel 8 1) . 8.61 (11.1. 4 1 230
Hz) . 8.687%—, S TH br s), 11.07 (1H br s).

Example 1 was prepared following the methodology described in Scheme 5.
tert-Butyl 6-[(2-napthylsuifonyllaminol-3-azabicyclof3.1.0Thexane-3-carboxylate

D

0

2-Naphtalenesulphonyl chloride (20.07g, 97.39mmol) was added in one portion to a
solution of intermediate B (17.53g, 88.54mmol} and Et:N (24.7ml, 177.07mmol) in
anhydrous DCM (270mi) at 0°C under N, giving a light brown solution which was
allowed to warm to r.t. overnight. The reaction mixture was diluted with DCM (200mi)
and sat. NaHCO3 (200mi). The organic phase was separated and washed with H,O
(2 x 200ml), dried (Na,SO,), filtered and concentrated in vacuo to give a pale yellow
oil. Trituration with TME and heptane gave a solid which was isolated by filtration
and washed with heptane to give the title compound as a white solid (27.99¢g, 82%).
LCMS purity 100%, m/z 389 [M+H]", 'H NMR (300 MHz, CDCl,) 8: 1.35 (9H, s), 1.82
(2H, m), 1.86 (1H, m), 3.29-3.34 (2H, m), 3.41-3.56 (2H, m), 5.12 (1H, br s), 7.62-
7.68 (2H, m), 7.85 (1H, m), 7.93 (1H, d), 7.99-8.02 (2H, m), 8.47 (1H, m).



Exanpl e 17: N Hydroxy 246-1(1-benzot hi en-5-yl carbonyl)am n0O1- 3-

azabi cycl of 3. 1. 0O1lhex- 3-yl } pyri m di ne-5-carboxam de ON HON LCMS purity
97% mz 395 [MtHr, 1H NMR (300 MHz, ds-DMBS0) 3:2.01 (2H, br s), 2.64 (1H,
m, 3.63 (21-1, dm J = 11.7 Hz), 3.93 (21-1, d, J = 11.7 Hz), 7.55 (1H, d,
J =5.4 Hz), 7.81 (1H, dd, J = 8.6, 1.5 Hz), 7.86 (1H, d, J = 5.4 Hz), 8.08
(1H, d, J =8.6 Hz), 8.37 (1H, d, J = 1.2 Hz), 8.68 (31-1, m, 8.99 (1H, br
s), 11.05 (1H, br s) Exarrple 18: N-ng‘aroxy

2i 6- 1(t hi erg-{P2-Mbopth 7 H3-&abigvdol i

hex- 3-yl ) pyri m di ne- 5- carboxam de LCVS purlty >98% mz 346 [ MrH], 1H NMR
(300 MHz, de-DWVs0) 8:1.97 (2H, m, 264(1H , 3.57-3.66 (2H, m, 3.90

(2H, d, J=11.6 Hz), 7.12-7.18 (1H, 77 5(2H, m, 8.63-8.65 (1H,
n, 8.67 (2H, m), 11.07 (1H, r N- Hydr oxy
2-1642- bi phenyl-4-yl -acetyl am H n

azabi cycl 013. 1. 0Olhex- 3-yl | oyri m di ne- 5%car boxam de O -NHON 45 LCVS
purity 97% mz 430 [ MtHr, 428 [MH, 1H NVR (300 MHz, de-DMBO) 5: 1.82
(2H, br s), 9 3, 2 Hz), 3.84
(2H, d, J Ayt “@?”‘W%i){?ﬁp‘hﬁf&'?"?w&’)‘ f“ﬂﬁ\* azr%b‘c 5"’[8% O@iei-’!a”en? 8.34 (1H,
d, J =4.1 IﬂaybOXﬁateﬂiZT(m 68 43m@o) O ZWHTFRAIN BEM (30raly wad Hljrredrat ) forBxanpl e 20:
N- Hydr oxv h?]reactlon ure was concenirated /i v?cuo and then DCM (1 00mi) was

2.46-112- napht | men am noN-azabj cycl o 01hex3- VI'| pw m _di ne- 5- car boxam
i de HO N\ \added and removéd in vacuo three times to remove excess TFA g[vmg the title

compotind as the trifluoroacetate salt (crude yield = 34.0g). This product was used in
the next step without further purification. 'H NMR (400 MHz, ds-DMSO) 5: 1.86 (2H,
s), 2.20 (1H, m), 3.22 (4H, m), 7.70-7.75 (2H, m), 7.83 (1H, dd), 8.08 (1H, d), 8.18-
8.23 (3H, m), 8.33 (1H, br s}, 8.48 (1H, s), .20 {1H, br s).

Ethyl 2-{6-[(2-napthylsulphonyl)aminol-3-azabicyclol3. 1.0lhex-3-yltpyrimidine-5-
carboxylate

KoCO3 (28.33g, 205.29mmol) was added to a stirred suspension of 6-[{2-
napthyisulionyl)amino]-3-azabicyclo[3.1.0]hexane triflucroacetate (27.50g,
68.43mmol} in MeCN (300ml) at r.f. under N,. A solution of intermediate A (15.74g,
68.43mmol) in MeCN (50ml) was added dropwise over 5 min leading fo the formation
of a precipitate which was stirred at r.t. overnight. The reaction mixture was diluted
with EtOAc (250mi) giving a suspension which was washed with water (2 x 250ml).
The precipitate in the organic phase was isolaled by filtration, washed with TME and
air dried to give the title compound as a white solid (25.40g, 85%). LCMS purity
96%, m/z 439 [M+H]*, 'H NMR (400 MHz, ds-DMSQ) 8: 1.26 (3H, t), 1.82 (2H, s),
1.90 (1H, m), 3.50-3.53 (2H, m), 3.67-3.70 (2H, m}, 4.23 (2H, q), 7.67-7.71 (2H, m),
7.84 (1H, m), 8.04 {1H, d), 8.15-8.22 (3H, m), 8.50 (1H, m), 8.70 (2H, s).



Exanpl e 20 was prepared follow ng the nethodol ogy described in Schene 7.
tert-Butyl

6- (napht hal ene- 2- et hyl am no) - 3- azabi cycl 013. 1. 01hexane- 3- car boxyl at e
boc-Naj-N Internediate B (200ng, 1.01mm ) was stirred in MeOH (10nl) at
r.t. under N2 and 2- napt hal dehyde (148ng, 0.96mmol) was added. The
resul tant solution was stirred for 3 % After this time, NaBH4 (61ng,
1. 62mmol ) was added .

1M NaOH ( Zpiei-Digrthvisul; oty - :
stirred f Q20 mMm H20 (50nTL) was then added and the sol ut| on extracted
with Et20 (2 x 100ml). The conbi ned organic extracts were dried (MyS™) and
sol vent renoved in vacuo to give the title conpound as a col ourl ess oil
(320nmg, 100% . LCMS purlty 98% mz 339 [ Hr W—‘ droxy

246- 112- napht hyl net hyna z cl ofi -3-yl 1 OM m di ne- 5-
carboxam de - Exanpl e 20 NE}% s prepared from
tert-butyl 6- (napht hal erf& 2- rret yl am no) -

azabi cycl o[ 3. 1. 0] hexane- 3-car boxyl ate fol I owi ng the sane net hodol ogy

descri bed for exarrpl 1. LCVS pu >990 H]t 1H NWVR (300 MHz,
de- DVS0)  gAqupon i NaOH5E0Rm) “@SQWE(%H 9"0'30%293*’3’@# gm = 11.7 Hz) 3. 80
(2H, d, J fapllistiphBiyl)ahindl-3e2hbicysko]3. Voﬁax-(a%bynrr)ndma-sa:arboaywte dd, J = 8.4,

(1 1%, HE% 5)7(2 %Qéigctoﬁqhondp(@:((%@@%'d@ @Q( (% has"\),r\,ér@eq%ag ,élr-l,g gp{ e s; 9. 61

anal ogous wasstieed fa 18taiipd erg20ic sﬂxem:pWereZQmOWdlm IVMO@W the resultant

24004 et ARKUREIRbh Ak Bekimy SAAPCN 1 3o wln%éwﬁ.@yd&é%gwe 5- car boxa

m de 1H NMR I%q OD) 8: 1.45
(2H, m, 1wa:3f0(mq?/ wlmyh was @gla(egpqy fi tiﬂtl%l) waghe\;@mtl'nl ®) ‘i‘f)d ngd 6% (2H, t, J = 8.9
Hz), 3.14 éz%hkroﬁmg wittrtolénd, d‘ﬁdg thé ﬁ&uét%ﬁ,avﬁiﬂfe sdlid(22098, 932)), L&MS6 ( 2H, d J

= 10.8 He ;
i o ki e e e s B b i, L GELTEELE, B o2 XV
vITmirim ditpesps camBr«@R] M 302-3163 (3H, m), 7.84-7.88 (2H, m), 8.01 (1H, m), 8.21

(1H, d), 8.31-8.36 (3H, m), 8.66 (1H, ), 8.83 (2H, 5).

EDCI (7.27g, 37.9mmol) was added fo a suspension of 2-{6-[(2-
napthylsulphonyf)amino]-3-azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxylic acid
(22.199, 54.12mmol) in anhydrous DCM (100ml) and anhydrous THF (500ml} at r.t.
under N,. EtsN (22.6mi, 162.14mimol) was added followed by HOBt (8.78g,
64.97mmol) and intermediate D (8.9ml, 64.89mmol). After stirring at r.t. for 6 days
LCMS indicated 78% conversion to the required product. The reaction mixture was
retreated with EDCI (10.25g, 53.47mmol), HOBt {7.22g, 53.43mmol) and Ef3N
(19.4m, 139.00mmol). After stirring for another 3 days at r.t. LCMS showed 96%
conversion. The reaction mixture was evaporated to dryness and suspended in

. EtOAc (100mi) and water (100ml). A white solid was collected by filtration, washed
with EtOAc (50ml), water {50mi), MeOH (50ml) and dried in vacuo to give the crude



LCVB purity >97% mz 418 [ MtH , 1E1 NWMR (300 MHz, ds-DWVsS0) 8: 2.15 (2H, br
s), 2.58 (1H, m, 3.58 (2H, m, 3.83 (2H, d, J = 11.7 Hz), 4.26 (2H, br s),
7.02 (2H, d, J =7.8 Hz), 7.05 (2H, d, J =7.2 Hz), 7.18 (1H t, .1 =5.4
Hz), 7.42 (2H, td, J = 7.5, 2.1 Hz), 7.51 (2H, d, J = 8.4 Hz), 8.48 (2H,
s), 9.23 (1H, br s), 11.05 (1H, br s). 47 Exanple 23: N Hydroxv

2-16- (4- but yl benzyl am no) - 3- azabi cycl of 3. 1. 0Thex- 3-

VI | pvri m di ne-5-carboxamde 0 ( HO-R/ N, H LCMS purity 97% mz 382

[ MtH], 1H rnmu(:@scaM@so@@@@)LWS@u%%%TmSW@ stirgd in B@H (1900%7) (2H, m),
%231 f:lﬁ]H 60"%3 fé%ﬁaﬁhggrwrﬁt)e’sugpéﬁloﬁwmchmas c@o[@@tc(thHﬂtéred dndrair 15( ;Z_') d3 555
L8 1Ty crediip quatthe e coripopid shgjuniesal (¢bte, K70 ERMBARNAION. ty r ox

2- (64U2- pheny bﬁ){ AR, EWNW! c460@ﬁ—ﬁ%ugmk3@[)3 {le®1 18 X8 m), 1.80 (2H, s),

VIIpyrlmdln - car box
0(1H s) 450(3H m), 4.65 (2H, d), 4.00 (1H, m), 4.95 (1H, 1), 7.60 (2H, m),

7.80-8.30 (4H, d), 8:50 (1H, s), 8.65 (2H, 5).

carboxamide trifluorcacetaie — Example 1

HO_;%SH%ﬁ"g

A solution of 4M HCl in dioxane (350mi) was added portionwise over 5 min to N-(1-
isobutoxyethoxy) 2-[6-(haphthalene-2-sulfonylamino)-3-azabicyclo[3.1.0Jhex-3-
yllpyrimidine-5-carboxamide (10.0g, 19.65mmol) at r.t. with vigorous stirring under
N,. After 2 h DCM (20ml) was added followed by another portion of 4M HCl in
dioxane (20mi) and stirring was continued for a further 2.5 h. The reaction mixture
was evaporated in vacuo to ca 200ml volume and DCM (200ml) was added
portionwise effecting precipitation. The resultant white precipitate was isolated by
filtration and washed with DCM (5ml) giving the fitle compound as a white powder
(6.25g, 75%). LCMS purity 98%, m/z 426 [M+H]*, "TH NMR (400 MHz, ds-DMSO) &:
1.75 (2H, s), 1.80 (1H, s}, 3.20 (1H, s), 3.45 (2H, d), 3.65 (2H, d), 7.45 (2H, m), 7.65
(1H, d), 7.95-8.15 (4H, my), 8.40 (1H, s), 8.50 (2H, s), 11.0 (1H, br s). Anal Calculated
for CaHCINsOsS: C, 49.27; H, 5.12; Cl, 6.92; N, 13.68. Found: C, 49.70; H, 5.09;
Cl, 7.10; N, 13.55.

Examples 2 to 4 were prepared in an analogous manner fo exampie 1:

Example 2: N-Hydroxy 2-{6-[(thien-2-ylsulfonyl)amino]-3-azabicyclo[3.1.0]hex-3-
yl}pyrimidine-5-carboxamide

— O
IaWaeat oy
H




LCVS purit
6.9 Hz), 2
(2H, m, 3
~ Exanpl e 25

y 97% miz 354 [MrH, 1H NVR (300 MHz, CD30D) 6:1.36 (3H, d, J =

.23 (2H, m, 2.50 (1H, br s), 3.14 (1H m, 3.41 (2H m,

3. 63

.98 (2H, dd, J = 11.7, 6.6 Hz), 7.26-7.41 (5H, ), 8.67 (2H, s).

: N- Hydr oxy

246- 11cycl ohexyl net hyl ) am nol- 3- azabi cycl o[ 3. 1. 01hex3- VI | Pyri m di ne- 5-car bo
\' -NHO N7/ LCMS purity 98% mz 382 [ MrHr, 1H NWVR (300 MHz,

333 2.49 (1H,
8 (2H,'d, ./ =6.9 Hz), 3.69 (2H, dm J = 12 Hz), 4.08(2K, d, J =

xam de 0\
CD30D) 8:

br s), 2.9
12 Hz), 8.
2-{6414- e
3-VIIpw m

Hz), 3.82
7.42 (2H,
(1H, bra).
2464( bi Phe

0.97-1.25 (4H, m), 1.60-1.8% (7H m), 2.19 (2H, br s),

BOME Pty ID0%, A Exerml@2680 ‘fM-Hy,d'mnnR {300 MHz, ds=-DMSO) &:
t hoxybenzynam nol -3 clol3. 1

| - aZabi .1.01hex-
B3 2D S0 A TP A BRI et SO PRtz 386 H I EES (Hy R (300
MHz, da- DVEd)7.86 a.kﬂ,agl,%?s 7(bIFI, @) 8.62(HV s), Abl55ptia)br sB. 56 (2H, dm J

(2H, d, J =

1

1.7

Hz), 4.20 (2H, br s), 7.00 (2H, d, J = 8.7 Hz),

d, J =8.7 Hz), 8.67 (2H, s), 9.04 (1H, s), 9.14 (1H bra), 11.10

Ekarapip [3e N2y drbk -{{{3/5-bistrifluoromethylphenyl)sulfonyllamino}-3-
3 Tng --ég'ggllb cil |

It = NE 0
MHz, cl5-DVBO) 8:2.19 (2H, br s), 2.63 (1H, br s), 3.59 (2H dm J

Hz), 3.84
7.35-7.75

(2H, d, J = 11.7 Hz), 4.33 (2H, br s), 7.cH-7.30 (2H m,

O

(8H ), 8.67 (a;,_zﬁ;qga 1H bga) ,—14.05 (1H, bray).
N [>—n-s
Hooy| N\ :\{>— H
A CF,

LCMS purity >95%, m/z 512 [M+HJ*, "H NMR (300 MHz, ds-DMSO) §: 1.84 (2H, s),
2.07 (1H, br s), 3.45-3.55 (2H, m), 3.70 (2H, d, J = 11.7 Hz), 8.38 (2H, 5), 8.47-8.52
(1H, m), 8.54-8.57 (1H, m), 8.62 (2H, s), 9.00 (1H, br s), 11.05 (1H, brs).

Example 4: N-Hydroxy 2-(6-{[{4-triflucromethoxyphenyl}sulfonyl]lamino}-3-
azabicyclo]3.1.0]hex-3-yl}pyrimidine~-5-carboxamide

Q —N
e aWa
HO—N N CF,

LCMS purity >98%, m/z 460 [M+H]", 'H NMR (300 MHz, d--DMSO) &; 1.81 (2H, m),
1.91 (1H, s), 3.51 (2H, d, J=11.6 Hz), 3.68 (2H, d, J=11.8 Hz), 7.64 (2H, d, /= 8.2
Hz), 7.97 (2H, d, J = 8.8 Hz), 8.24 (1H, br s), 8.62 (2H, s), 9.01 (1H, br s), 11.07 (1H,
brs).

O=n=0

Example 5: N-Hydroxy 2-{6-[(naphthalene-2-carbonyl)aminol-3-aza-

bicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxamide

fe3- 1. Olhex- 3- vl | pyri m di ne-5-c¢
z 402 [MrH, 1H NWVR (300

11.7



Exanpl e 28: N Hydroxv

246- 113, 5-di f| uor obenzvfl am nol - 3- azabi cycl 013. 1. 01hex3-v1l Pyri m di ne-5-car
boxam de o0, NHON LCVS purity 98% mz 362 [ MtHr, 1H NWMR (300 MHz,
do-DWVS0) 8:2.15 (2H, br s), 2.61 (1H, m, 3.58 (2H, dm J = 11.7 Hz), 3.82
(2H, d, J= 11.7 Hz), 4.30(2H, br s), 7.28 (2H, m, 7.37 (1H m, 8.67 (2H,
m, 9.37(1H, bra), 10.19 (1H, bra), 11.10 (1H, br s). 49 Exanple 29:

N-1-1 vdroxv 2-16-(3-phenvl but vl am no) 33- aza- bi cycl of 3. 1. 01hex- 3-

VIl evrim diExemBlecSama‘sqorepﬁrekbfoliowingmv&]epimeIOQygg%ribﬁql in YBEmERKH] , 1H NMR (300
MHz, da-DMsO) 8: 1.22 (3H, d, J 6.9 Hz), 1.87 (2H, q, J = 7.8 Hz), 2.17
(2H, br s), 2.64 (1H br s) 2 78 (2H, : 3.57 (2H, dm J =
11.7 Hz), ZerBByiphé- hihoylary higyglofs. Baihexane-dwarbexvigle (2H s), 8.82
(1H, br s), 9.01 (1H, m, 11. 08 (1H, s). Exarrple 30: N-l 1w r oxv

246- U4- chl or obenzAani nol - 3- azabi cycl 013 ,,1. Olhex- 3-

VI I PW m di ne- 5-car boxam de 0,\ N G LCI\/IS purity >98% rn/z 362 [ MtH],
1H NWVR (300 WMHz, cl s-DVB0) 85002;\1@}2% - 2.57 (1H, br s), 3.57 (2H,
dm J = 11.7 Hz), 3.71 (2H, d, .+= 117 27(2H s), 7.54 (4H, m,
8.67 (2H, s), 9.04 (1H br s), 9.26 (1H, br s), 11.07(1K, br s).

To a cooled {ice-bath) solution of intermediate B (170mg, 0.86mmol) in pyridine (1ml)
was added 2-naphthoyl chloride (180mg, 0.94mmol). The mixture was stirred for 1 h,
then water (8ml} was added. The resulting precipitate was collected by filtration, and
dried under vacuum to afford the title compound (314mg, 100%). 'H NMR (300 MHz,
CDCly) &: 1.47 (9H, s), 1.85 (2H, s), 2.71 (1H, d), 3.40-3.50 (2H, m}, 3.82 (2H, d),
8.37 (1H, br 8), 7.54-7.60 (2H, m), 7.81 (1H, dd), 7.88-7.95 (3H, m), 8.26 (1H, s).

N-Hydroxy 2-{6-[(naphthalene-2-carbonyl)aminol]-3-aza-bicyciof3.1.0lhex-3-yi-
pyrimidine-5-carboxamide — Example 5

OO0

The title compound was prepared from tert-butyl 6-(2-naphthoylamino)-3-

azabicyclo]3.1.0]hexane-3-carboxylate following the same methodology described for
example 1. LCMS purity >88%, m/z 390 [M+H]*, "H NMR (300 MHz, ds-DMSO) &:
2.04 (2H, br s), 2.64-2.70 (1H, m}, 3.60-3.70 (2H, m), 3.95 (2H, d, J = 11.6 Hz), 7.55-
7.66 (2H, m), 7.88-8.05 (4H, m), 8.43 (1H, br s), 8.69 (2H, s), 8.74 (1H, d, /=3.9
Hz), 8.01 (1H, br s}, 11.05 (1H, br s).



Exanpl e 31: N El vdroxv 246-1(4-cvanobenzvfl am nol - 3-azabi cycl or 3. 1. 01hex- 3-
VI } pyri m di ne-5-car boxam de LCMS purity >98% nfz 351 [ MrHr, 1H NMR
(300 MHz, CD30D) 8: 2.26 (2H, br s), 2.65 (1H, br s), 3.67(2K, dm J = 11.7
Hz), 4.03 (2H, d, J = 11.7 Hz), 4.47(2K, br s), 7.71 (2H, d, J = 7.8 Hz),
7.87 (2H, d, J = 7.8 Hz), 8.67(2K s). 50 Exanple 32: N-Hydroxv 246-10

- benzot hi en- 3-yl net hvf | am nol - 3-

azabi cycl or3 1 Olhex- 3 Ig)’yrl m di ne- A ’car boxam de pzaouri ty >98% m z
382 [ MrH] , B (%6% egerepiay agalogoys mapper rexé‘S"P 64br s), 3.54
(2H, dm J = 11.7 Hz 3. 81 (2H, d, J = 11.7 FE) 4.57 (2H, s), 7.45 (2H
m, 7.97 (1H R%B 7 (2 I 28.67 (2H, s), 9.04 (1H
br s), 9. P'i 33! N- Hydroxy

2464benzy| gtD1GE

= N3 IGIG G WARIIM RXamidepxam de
0O, /--NHON LCVB purlty >98% rﬂz 326 j M+rHr, 1H NNR(300M-|Z d6- DVB0)
6:2.13 (2H, br s), 2.57 (1H, br s), 3.56 (2H, dm J = 11.7 Hz), 3.82 (2H,
d, J =11.7 Hz), 4.26 (2H, s), 7.42-7.51 (5H, m, \,67(2H s), 9.02 (1H,.
br s), 9.20 (1H, br s), 11.09 (1H, br s). Exarrplé3 N- Hydr oxv

2464(4-trifl uoronet hoxybenzyl)am nol - 3- azab| cy
J3. 1. 01hex- 3-yl | pyrim dine- 5- gar boxam de

/ N N
Ho— \ N>— H

LCMS purity >98%, miz 473 [M+H]*, 'H NMR (300 MHz, d-DMSO) 5:1.81 (2H, br s),
2.32-2.42 (3H, m), 3.33 (2H, s), 3.48 (2H, t, J = 7.9 Hz), 3.57 (2H, m), .73 (2H, t, J =
6.8 Hz), 3.84 (2H, m), 7.14 (2H, d, J =55 Hz), 7.24 (2H, d, J = 5.5 Hz), 8.28 (1H, d, J
= 2.5 Hz), 8.64 (2H, s), 11.05 (1H, br s).

Example 7: N-Hydroxy 2-[6-(5-phenylpentanoylaminog)-3-azabicyclof3.1.0]hex-3-

yllpyrimidine-5-carboxamide

LCMS purity >98%, m/z 396 [M+H]', 'H NMR (300 MHz, ds-DMSO) &: 1.52, (4H, m),
1.76 (2H, br s), 2.07 (2H, m), 2.34 (1H, m), 2.58 (2H, m), 3.57 (2H, m), 3.84 (2H, m),
7.14-7.29 (5H, m), 8.00 (1H, d, J = 2.5 Hz), 8.67 (2H, s), 11.05 (1H, br s).

Example 8: N-Hydroxy 2-{6-(6-phenylhexanoyl)amino-3-azabicyclo]3.1.0lhex-3-

yli-pyrimidine-5-carboxamide

HO—N
H



LCVS purity >98% mz 410 [ MrHt 1H NWR (300 MHz, d6-DWVSO) 6:2.15 (2H, br
s), 2.60 (1H, br s), 3.57 (2H, dm J = 11.7 Hz), 3.83 (2H, d, J = 11.7 Hz),
4.31 (2H, s), 7.25 (2H, d, J = 8.7 Hz), 7.64 (2H, d, J = 8.7 Hz), 8.67 (2H,
s), 9.02 (1H, br s), 9.28 (1H, br s), 11.07 (1H, br s). 51 Exanple 35:

N- Hydr oxy 2464(3, 5-bistrifluoronethyl benzvfl am nol - 3-

azabi cycl 013. 1. Olhex- 3-yl | pyri m di ne-5-carboxamde N K HON LCMS purity
>97% mz 462 [ MrH], 1H NMR (300 MHz, 4CD30D) 5: 2.27 (2H, br s), 2.67 (1H,
br s) 3. G&CXhﬂB—burﬂUWQQ%411!124(D-IW+H]2L‘B(NMRH§OOMHZ] deDMBHIB) 1.24 (BB ERK, s), 8. 13

(Zéllg F(4- bro@b@ﬁ% |a7n5ﬁ(%'6[16§r? 2% CS/CW‘I‘%%%S){%W)%%YZH L=

VI | Pyri mi diSeHg) 346 ik ami 3183 (2, n\ 7.HB7 K9 (5H, m}, 7.97 (1H, d), 8.65 (2H, s),
11.03 (1H, brs).

Example 9: N-Hydroxy 2-(6-{[(1-phenylcyclopropyl)carbonyilamino}-3-aza

bicyclof3.1.0lhex-3-ylipvrimidine-5-carboxamide

LCMS purity >99%, m/z 380 [M+H]*, "M NMR (300 MHz, ds-DMSO) &: 0.96 (2H, dd, J
=5.8, 7.2 Hz), 1.32 (2H, dd, J=5.8, 7.2 Hz), 1.79 (2H, br s}, 2.31 (1H, m), 3.52 (2H,
dm), 3.79 (2H, d), 7.06 (1H, d, J = 11.0 Hz), 7.23-7.40 (5H, m), 8.64 (2H, s), 8.99
(1H, brs), 11.04 (1H, s).

Example 10: N-Hydroxy 2-{6-[(2-phenylpropanoyliamino]-3-azabicyclo[3.1.0]

hex-3-yl}pyrimidine-5-carboxamide

o
o) -
Ho—ﬁ%t\%—h’}uj\w/@

LCMS purity >99%, m/z 368 [M+H]", "H NMR (300 MHz, ds-DMSO) &: 1.31 (3H, d, J
= 9.2 Hz), 1.76 (2H, m), 2.35 (1H, m), 3.54 (3H, m), 3.82 (2H, dd, J = 1.9, 9.5 Hz),
7.18-7.35 (5H, m), 8.18 (1H, d), 8.64 (2H, s), 8.99 (1H, brs), 11.05 (1H, s).

Exampte 11: N-Hydroxy 2-{6-[{thien-3-ylacetyl}amino]-3-azabicyclo[3.1.0Thex-3-

viipyrimidine-5-carboxamide




LCVS purity >99% mz 406 [ MrH, 1H NMR (300 MHz, d6-DwVS0) 5: 2.18 (2H, br
s), 3.56 (2H, dm J = 11.7 Hz), 3.81 (2H, dm J = 11.7 Hz), 4.23 (2H, s),
7.49 (2H, d, J =8.4 Hz), 7.67 (2H, d, J = 8.4 Hz), 8.67 (2H, s), 9.01 (1H
br s), 9.49 (1H, br s), 11.10 (1H, br s). Exanple 37: N Hydroxy

2464( bi phenvl- 3-yl net hyl ) - am nol - 3-azabi cycl or 3. 1. 0Thex-3- VI } Pyri m di ne-5-c¢c
ar boxam de LCMS purity 98% mz 402 [ MtH, 1H NVR (300 MHz, d6- DMSO)
6:2.26 (2H, br s), 2.57 (1H, br s), 3757(2K, d, J =11.7 Hz), 3.83 (2H, d,
J =11.7 Hz), 4.32(2K, br s), 7.40 (1H, m), 7.47-7.54 (4H, m), 7.73 (2H,

m, 7.93 (Udis phrity 8984 ( Rk, 368 M+A]" 75 AR, (360 MEY, d-DMIO) & 1180 (2, ts¥), 52

VI Pyt A CI8Y ik ok SR Ui 1 RELOHR B CRRF UL 88 Sovh 2
340 [ MtH] ,3.9M.2NR), 722Q1HuHdz J =CDBBR) 785311051d; ZH,2. brl.2Nz), 82%(IH dH/=br s), 3.03

(2t 7 kel B o Bt el ot ogy bty 1), 0 (2 @ 9 = 2L

2 4_643 3-di phem | propvl am no) - 3- azabi cycl or 3. 1. 01hex3- VI | pyri m di ne-5- car bo
xam de  O\ggadhhple 12: N-Hydroxy 2-{6-}(cyclohexyicarbonyllamino]-3-

azabicyclo[3.1.01hex-3-yi}pyrimidine-5-carboxamide

LCMS purity >98%, m/z 346.2 [M+H]", "H NMR (300 MHz, ds-DMSO) &: 1.05-1.40

~ (4H, m), 1.55-1.80 (8H, m), 1.95-2.10 (1H, m), 2.30-2.38 (1H, m), 3.50-3.60 (2H, m),
3.82 (2H, d, J = 11.7 Hz), 7.88 (1H, d, J = 4 Hz), 8.65 (2H, s), 8.99 (1H, brs), 11.07
(1H, br s).

Example 13: N-Hydroxy 2-[6-(benzoylamino)-3-azabicyclo[3.1.0]hex-3-
ylipyrimidine-5-carboxamide

LCMS purity >98%, m/z 339.4 [M+H]", 'H NMR (300 MHz, ds-DMSO) &: 1.98 (2H, br
5), 2.55-2.63 (1H, m), 3.62 (2H, d, J = 11.7 Hz), 3.92 (2H, d, J = 11.7 Hz), 7.41-7.58
(3H, m), 7.83 (2H, m), 8.60 (1H, d, J = 3.9 Hz), 8.67 (2H, 5), 8.95-9.05 (1H, br s),
11.08 (1H, s).



Na>-N 7 HON LCVS purity >98% mnfz 430 [ MH], 1H NWVR (300 MHz, CD300) 5:
2.11 (2H, br s), 2.42(3K, m, 2.99 (2H, m, 3.64 (2H, dm J = 11.7 Hz),
3.97 (2H, d, J=11.7 Hz), 4.06 (1H t, J = 8.1 Hz), 7.20(2K, m, 7.31 (8H,
m, 8.67 (2H, s). Exanple 40: N Hydroxv

2464(2, 2, 2-trifl uoro-1-phendet hyl )am nol - 3-azabi cycl o

13. 1. Olhex 3- Apyri m di ne-5- car boxam de O\ NHON 53 Exanple 41:
N-Hvdroxy 246F(4-fl uorobenzvflam nol-33azabi cycl of 3. 1. 01hex- 3-

Vilevrim dlaxenﬁie:'aer IwM e 2-{6-[2-(1-fhet -ri\l-lendot- etyidnihB]-3razga-ty >98% niz
344 [ MtH] ] { (2H, m, 2.57 (1H, n), 3.58

(2H, dm 7 b . . ; .7 Hz), 4.30 (2H, m, 7.35 (2H,
m, 768(2K n) 873(2H s) 983(2H m, 11. 20 (1H, m. Exanple 42:
N-I-1vdroxv 2-16414-(trifluoromnethyl)benzynani nol - azabl cyclo

J3. 1. 01lhex-3-vl) pyri m di ne-5-carboxam de

Matate %

LCMS purity >98%, miz 407 [M+HT', *H NMR (300 MHz, d-DMSO) 3: 1.80 (2H, br s),
2.35-2.40 (1H, m), 2.45 (2H, s), 3.52-3.60 (2H, m), 3.74 (3H, s), 3.83 (2H,d, J = 11.7
Hz), 7.02 (1H, m), 7.10-7.18 (2H, m), 7.37 (1H, d, J= 8.2 Hz), 7.53 (1H, d, J = 7.9
Hz), 8.19 (1H, d, J = 3.7 Hz), 8.64 (2H, s), 8.98 (1H, brs), 11.01 (1H, br s).

Example 15: N-Hydroxy 2-16-(4-phenoxybutyrylamino)-3-azabicyclof3.1.0] hex-
3-yllpyrimidine-5-carboxamide

LCMS purity >98%, m/z 398 [M+HT", "H NMR (300 MHz, ds-DMSO) 8: 1.76-1.81 (2H,
m), 1.86-1.98 (2H, m), 2.22 (2H, t, J = 7.5 Hz), 2.34-2.38 (1H, m), 3,52-3.61 (2H, m),
3.83 (1H, d, J = 11.7 Hz), 3.94 (2H, t, J = 6.3 Hz), 6.88-6.95 (3H, m), 7.28 (2H, dd, J
=8.3, 8.3 Hz), 8.07 (1H, d, J = 3.8 Hz), 8.65 (2H, s), 8.99 (1H, br s), 11.06 (1H, brs).

Example 16: N-Hydroxy 2-{6-[(1-benzofuran-5-ylcarbonyl)aminoil-3-

azabicyclo[3.1.0Thex-3-vI}pyrimidine-5-carboxamide

LCMS purity >99%, m/z 380 [M+H]", "H NMR (300 MHz, de-DMSO) 8: 1.99 (2H, br s),
2,62 (1H, m), 3.62 (2H, dm, J = 11.7 Hz), 3.92 (2H, d, J = 11.7 Hz), 7.06 (1H, m),
7.66 (1H, d, J =85 Hz), 7.81 (1H, dd, J = 8.5, 1.8 Hz), 8.08 (1H, d, J = 1.8 Hz), 8.17



LCVS purity >98% mz 394 [ MrH, 1H NMR (300 MHz, c/6-DMVMS0) 5: 2.27 (2H,
m, 2.55 (1H, m, 3.57(2K, dm J = 11.7 Hz), 3.80 (21-1, d, J = 11.7 Hz),
4.59 (2H, m, 7.56 (2H, d, = 8.1 Hz), 7.68 (2H, d, J = 8.1 Hz), 8.68 (2H,
s), 10.01 (2H, m, 11.10 (111, m. Exanple 43: N-livdroxv

246- 1(qui nol i n- 2-vI et hyl ) am nol- 3- azabi cycl 013. 1. 01

hex- 3-vapyri m di ne- 5- car boxam de LCI\/IS pur|ty >98% n z 377 [ MFH], 1H NMR

(300 MHz, CD30D) 5: 2.28 (2H, br s) Bz@(% ﬁ@ éZHd J =
11.7 Hz), (@Hosxl-8diz).p.61 (i, #4—&5‘9@)6‘34? H, %))909( b(.%“ 7(1thg. 4 H),
7.54(1K, tprgd = 7.2 Hz), 7.70 (1H, t, :72Hz) 7.87 (1H, d, .1 =28.4
Hz), 8.01 (1H, d, J = 8.4 Hz), 8.30 (1H, d, J = 8.4 Hz), 8.57(21-1, s). 54
Exanpl e 44: N-1-hrdroxv 2464116-f| uoroqui nol i n- 2- Anet hyl I 'am no} - 3-

azabi cycl @Mpl@ihmw@fw{mﬂﬂbmlemsmmwamlm purity >98% nlz
395 [ MtH] t ltLN 3 Qe(2H s), 2.75 (1H, s), 3.60
(2H, dm 74 P ), 4.69 (2H, br s), 7.66
(1H, d, J = 8.4 Hz) , 7.75 (1H, td N :8 7 3.0 Hz), 7.88 (1H, dd, J = 9.3,
2.7 Hz), 8.48 (1H, d, J = 8.4 Hz), 867(2H,os) 9.01 (1H, br s), 9.61 (1H,
br s), 11.09 (1H, br s). ®rep i 0 N-capped sul fonam des N-capped
sul f onam des were prepare&}ﬁ—@;&m—@—@th OgY, described in Schene 8.
Exanpl e 45: N-1-1 vdr oxno N

246- r et hvl (napht hal ene- 29sul f onvh- ani nol - 3- azabi cycl or3.1.01

hex- 3- yRpwi mi di ne-5-carboxamde 0 O Il NS |11

LCMS purity 97%, miz 395 [M+HT*, TH NMR (300 MHz, ds-DMSO) §: 2.01 (2H, br s),
2.64 (1H, m), 3.63 (2H, dm, J = 11.7 Hz), 3.93 (2H, d, J = 11.7 Hz), 7.55 (1H, d, J =
5.4 Hz), 7.81 (1H, dd, J = 8.6, 1.5 Hz), 7.86 (1H, d, J = 5.4 Hz), 8.08 (1H,d, J = 8.6

Hz), 8.37 (1H, d, J = 1.2 Hz), 8.68 (3H, m), 8.99 (iH, brs), 11.05 (1H, br s).

Example 18: N-Hydroxy 2-{6-[(thien-2-yicarbonyl)amino]-3-azabicyclo[3.1.0]
hex-3-yl}pyrimidine-5-carboxamide

LCMS purity >98%, miz 346 [M+HJ', 'H NMR (300 MHz, ds-DMSO) 5: 1.97 (2H, m),
2.64 (1H, m), 3.57-3.66 (2H, m), 3.90 (2H, d, J = 11.6 Hz), 7.12-7.18 (1H, m), 7.72-
7.78 (2H, m), 8.63-8.65 (1H, m), 8.67 (2H, m), 11.07 (1H, br s).

Example 19: N-Hydroxy 2-[6-{2-biphenyl-4-yl-acetylamino)-3-

azabicyclo][3.1.0thex-3-yl]pyrimidine-5-carboxamide




HO- NNO Exanple 45 was prepared followi ng Method A in Schene 8.

N- ( Tetrahydro- 2H pyran- 2-yl n) 2464( napht hal ene- 2- sul f onyf | am nol - 3-

azabi cycl o[ 3. 1. 0lhex- 3-yl | pyri m di ne-5-car boxam de 55 The title conmpound
was prepared as described in exanmple 1. N-(Tetrahydro-2H pyran-2-vl oxy)
246- 1Met hyl (napht hal ene- 2- sul f onyl ) am nol- 3-

azabi cycl 013. 1. Olhex- 3-yl | pvri m di ne-5-carboxamde NNS O ONI O (Oi H
NaH (147nmg, 3.75mmol) was washed wi t h4hept ane, and suspended in THF (10ml).
N- ( Tet r ahy diomMS2bhiridy 978 - RkzyiB0 R HHI2 A@8 (iMettih { Hh VN 0Q M, e ISeNBno32 3-

Chen added Cdishac G5 AP aRr Rl 2 SRt 3 sk B8 I % e
m xt ure wasiztn.34 @H, mpr7.48(2H, m),ITedR EbumddB.34nil . AV 4.15ENB)65 @Hath anmoni um

chl oride ( VS, c{gdﬁHT aqueous | ayer was further extracted with DCM
(150m) . T%gdq]:%ir_ribl ng’gﬁérganic )'ayers were dried (My804) and concentrated in

vacuo to give an orange oil. This was carried forward w thout any further
purificati @xaniiddineNydroxy 2-{6-[(2-naphthylmethyl)aminol-3-azabicyclo[3.1.0lhex-

2- 46- Enet hyl (napht.hal ene- -sul%onyl)-an1noI-3-aza-bicyclor3.1.01hex-3-
1/11Pyrimé3£|5’-\£ﬂgﬁ#ﬂﬁm ! el MiCeyanpl e 45 0\ -NO HO N7
o) —N
atataase
HO—H N

Example 20 was prepared following the methodology described in Scheme 7.

tert-Butyl 6-(naphthalene-2-methylamino)-3-azabicyclof3.1.0lhexane-3-carboxylate

boc—NCD—H V

Intermediate B (200mg, 1.01mml) was stirred in MeOH (10ml) at r.t. under N, and 2-
napthaldehyde (148mg, 0.86mmol) was added. The resultant solution was stirred for
3 h. After this time, NaBH. (61mg, 1.62mmol) was added, causing fizzing, and the
solution stirred for 10 min. 1M NaOH (20ml) was then added, forming an opaque

white solution which was stirred for 20 min. HxO (50ml} was then added and the
solution extracted with Et;O (2 x 100mi). The combined organic extracts were dried
(MgS0,) and solvent removed in vacuo to give the title compound as a colourless oil
{(320mg, 100%). LCMS purity 98%, m/z 339 [M+H]".

N-Hydroxy 2-{6-[(2-naphthylmethylaminol-3-azabicyclof3. 1.0thex-3-yl}pyrimidine-5-

carboxamide — Example 20

Q ==\
HO“E%J%NG}H



NS I1Il 0O To N(tetrahydro-21-1-pyran-2-yl oxy)

2-{64net hyl (napht hal ene- 2- sul f onyl ) am nol- 3-

azabi cycl o[ 3. 1. 0] hex- 3-y1} pyri m di ne- 5- car boxam de was added TFA/ DCM MeOH
(5mL, 1:1:1 mxture). The solution was stirred at r.t. for 2 h. The m xture
was then concentrated under reduced pressure, and purified by reverse phase
HPLC to yield the title corrpound (34 rgg 3% vyi el d over 2 steps) LCMVS
purity >98% mz 440 [M-1-H, 300 MHz, 2 : 55 (1H, m,
2.25 (2H, Thetitle cqmp@g}q W%S)preggarg:gfnergmprt-lpﬁtyi ngq@ti(aigqengjme j‘ulamnog-BHz)

7.66- 7. 84(2Zabicidiaf3.1: Oﬁ%xéﬂd:ts caBoxyate folloling theGsanie) meitBodfody Hescribkd fd8. 18 ( 1H,

d J =87 H H, 9.01
(1H, br )exalj[%]qjlsé_gp{ls RiDG 799%,51%'; %%—ﬁ-&‘s 4|§%|N§@1@0P%20 QIVBR?IS%% s),
2{6- 1(napht, t@tz&r-nare) .aa’rtﬂwﬂ;)a GQ(ZH e Vi=die Az)yd.eetam ol J = 11.7 Hz),

POV SN e b TR A S R O

N- ( Tet rahmm(&l—lspwamla brlspgt (1H, br s), 11.10 (1H, br s).
2-{6-f (napht hal ene- 2-sul fonvl)-(2-pyrrolidin-1-

vl et hvf | am nol - 3- azabi cycl 013. 1. 01hex- 3- vl | pyri m di ne-5-carboxam de O (-N
e-NN-S 0 Examples 21 to 44 were prepared in an analogous manner to example 20:

Example 21: N-Hydroxy 2-{6-[{4-methoxybenzyl)amino]-3-azabicyclo[3.1.0]hex-
3-yl}pyrimidine-5-carboxamide

O

LCMS purity 100%, m/z 382 [M+H]*, 'H NMR (300 MHz, CD;0D) &: 1.45 (2H, m),
1.73 (4H, m), 2.25 (2H, br s), 2.59 (1H, m), 2.66 (2H, t, J = 8.9 Hz), 3.14 (2H, t, J =
10.1 Hz), 3.68 (2H, dm, J = 10.8 Hz), 4.06 (2H, d, J = 10.8 Hz), 7.10 -7.30 (5H, m),
8.60 (2H, s).

Example 22: N-Hydroxy 2-[6-(4-phenoxybenzylamino)-3-azabicyclo[3.1.0lhex-3-
vi]pyrimidine-5-carboxamide

LCMS purity >97%, m/z 418 [M+HJ*, 'H NMR (300 MHz, d-DMS0) 8: 2.15 (2H, br s),
2.58 (1H, m), 3.58 (2H, m), 3.83 (2H, d, J = 11.7 Hz), 4.26 (2H, brs), 7.02 (2H, d, J =
7.8 Hz), 7.05 (2H, d, J = 7.2 Hz), 7.18 (1H, t, J = 5.4 Hz), 7.42 (2H, 1d, J = 7.5, 2.1
Hz), 7.51 (2H, d, J = 8.4 Hz), 8.48 (2H, s), 9.23 (1H, brs), 11.05 (1H, br s).




ry OGN H NaH (0.223g, 5.5mvl) was washed with heptane (10nl), then
suspended in DVF (5ml). N-(Tetrahydro-2H pyran-2-yl oxy)

2- (64( napht hal ene- 2- sul f onypam no] - 3-

azabi cycl op. 1. 0Thex- 3-y1} pyri m di ne- 5- car boxam de (0.991g, 1.95mml) was
added, and the m xture stirred for 5 mn. To NaH (0.172g, 4.3mol) in DW
was added 1-(2- chloroethyl)-pyrrolidine hydrochloride (0.724g, 4.2mmol).
The reaction was swirled gently for 24/ n, and then added to the solution
of N-(t et r &Expohpte 23:H\blydnoxP 2:6-0cbutyibenzylamino)-3-azabicyclo[3.1.0thex-3-

{6-[ (napht h! gl;ﬁﬂ@;ﬁﬁ-ﬂ'&%h%ﬂ@ noj - 3-azabi cycl o[ 3. 1. 01hex- 3-yl } pyri m di ne-5
- carboxamrde. stirred at r.t. for 5 days, then poured into
DCM (150mL) and quenched with 2. 4M anmoni um chl ori de solution (50mL). The

organi c |ayer was separaged, aqueous was further extracted with DCM
(150nt). The conbi ned or c 9 Nact oncentrat ed in vacuo to
give the title conpoypg- Th’ls carrledforvvard wi t hout

further purification. 3‘7 N-Hydroxy
2-{6-1(naoht hal ene- 2-sul fonvl)-(2-Pyrrolidin-1-vi- ethvflarri nol - 3-
azabi cvcl of 3. 1. Olhex- 3-vli pvri m di ne-5-car boxam de - le 46 0 oll NS

|| HO-N rj LOMSpuity 956+ a8 Gl iR £3GA M, CD:0D) &: 08B

2-{6- [(naphtéﬂﬁﬁ)em@ﬂzﬁ%)f%y IH, @ygr(m 'b?'!sﬁ2l§8(1H m), 2.70 (2H, t, J = 75
yl et hyl ) ami no] - 3- aza ic

ex- 3-Yy ca
Lo i) Sk Bt S b B saeh amtt B B U T ECGRIL e
was stirred.fEzs), 34h(m,d,Jt=8 BHg), 8Beed,acentrated i n vacuo. The product was
purified by reverse phase HPLC to yield the title conmpound (60 ng, 30%.
LOVS Purity >98% mfz 523.25 [MrH, 1H NVR (300 MHz, ds-DMVSO) 5: 1.55-1.68
(4H, m, 1ExempleR4:N-Hydroxg 24642 -ptrnyindppyiantinolss-gzabicpglo[34i.Olipxeds- 2 65 (2H,
M. 3. 25 Syiylikingb.cabddmide 63 (2H |, 3.73-3.85(21-1 “m).
7.65-7.77(2H, m, 786 (1K d, J= 8.5 Hz), 8.06 (1H, d, J=, 7.3 Hz), 8.17
(1H, d, J= 7.3 Hz), 8.24 (1H, d, J=7.3 Hz), 8.55 (1H, s), 8.61 (2H, s),
9.00 (lH, br s), 11.05 (1H, br s).

Q —
i~|0"'ﬁ>——<\::/>_N<:[>_ﬁ

LCMS purity 97%, m/z 354 [M+H]*, 'H NMR (300 MHz, CD;0D) §: 1.36 (3H, d, J =
6.9 Hz), 2.23 (2H, m), 2.50 (1H, br ), 3.14 (1H, m), 3.41 (2H, m), 3.63 (2H, m), 3.98
(2H, dd, J = 11.7, 6.6 Hz), 7.26-7.41 (5H, m), 8.67 (2H, s).

Example 25: N-Hydroxy 2-{6-[(cyclohexylmethyl)amino]-3-azabicyclo[3.1.0]hex-

3-yIipyrimidine-5-carboxamide

Balatas

LCMS purity 98%, m/z 382 [M+H]", 'TH NMR (300 MHz, CD,0D) &: 0.97-1.25 (4H, m),
1.60-1.85 (7TH, m), 2.19 (2H, br s), 2.49 (1H, br s), 2.98 (2H, d, J = 6.9 Hz), 3.69 (2H,
dm, J = 12 Hz), 4.08 (2H, d, J = 12 Hz), 8.69 (2H, s).




Exampl e 47: N El vdroxv 2-{6-112(2-nethylim dazol - 1-vnet hvl|i napht hal ene- 2-
sul fonvf | am nol - 3-azabi cycl o( 3. 1. 01lhex-3-vI || wim di ne-5-carboxam de

Exanpl e 47 was prepared followi ng Method C in Schene 8. 58 Ethyl

- 2464napht hal ene- 2- sul f onvl am no) - 3- aza- bi cycl 013. 1. O1lhex-3-y11-pyri m di ne-5

- carboxyl ate The title conmpound was prepared as described in exanple
1. Ethyl
246- 1. 12- (2-net hyl i m dazol - 1- ynet hyI 148napht haI ene- 2- suI fon | %m nol- 3- azabi

CyCI 013. 1.ExaEnuie d6:\NMHydraxy A6 EHIOXNBSRAYH ninoj- Py abig et hy|

216- (napht#ﬂé@gﬁn@,m L SBYkAAIdR0) - 3- aza- bi cycl o[ 3. 1. O] hex 3-
yl ypyrim -H-carboxyTate .182g, 0.47mmvol) in DCM (10nl) was added
tri phenyl phosphi ne (0. 26g, | mml) and 1-(2-hydroxyethyly2-methylimn dazol e

(0.084ng, 0.75mmol). Diisypro Nazo arboxylate (0.167ml, 0.85nmmpl) was
t hen added and the sol ut| ti r §§15—m e m xture was | oaded
directly ontoaS|I|ca1cge¢ co pur|Hf|e ting with 2% MeOH DCM t o
give the title conpound (. 2429, 90% 1H NVR ((3009WHz, CDC13) 8: 1.36 (3H,
t), 1.60-1.80 (3H, m, 2.57 (3H, s), 3.43 (2H, t), 3.48-3.62 (2H, m, 3.70
(21-1, d), 4.35 (2H, t), 433(2H{ gq), 6.90 (1H, d), 6.98 ng d)

7. 60- 7. 80 L(CMS puritppa%, 8|2z?(5ﬁfﬂ\ﬂ+uﬂ) HNMQH3Q01MHZdi&)DM@b@ 2(1342H, brg),, '8.43 (1H,
S 8.72 9 r

). (Zégsnglhbﬁo 3516;&#?019?(}’1 T D) 382 GH, 0 = 147 H2) 420 (2H, br ),

2-{6-1[ 2-( (napht haI ene- 2-sul f o nam nol- 3-
7.00 (2H, d J=8.7Hz),742 2H d,J= 87Hz) 8.67 (2H, s), 904(1H s) .14 (1H,

brs), 11.10 (1H, brs).

Example 27: N-Hydroxy 2-{6-f(biphenyl-4-yimethyl}-amino]-3-aza-
bicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxamide

LCMS purity 98%, miz 402 [M+H]", *H NMR (300 MHz, de-DMSO) 8: 2.19 (2H, br 8),
2,63 (1H, brs), 3.59 (2H, dm, J = 11.7 Hz), 3.84 (2H, d, J = 11.7 Hz), 4.33 (2H, br s),
7.10-7.30 (2H, m), 7.35-7.75 (8H, m), 8.67 (2H, s), 9.34 (1H, brs), 11.05 (1H, brs).

Example 28: N-Hydroxy 2-{6-[(3,5-difluorobenzyl}amino]-3-azabicyclo[3.1.0Thex-
3-yl3pyrimidine-5-carboxamide

>\—@~~(J> U

LCMS purity 98%, m/z 362 [M+H]*, '"H NMR (300 MHz, d--DMSO) 8: 2.15 (2H, br s),
2.61 (1H, m), 3.58 (2H, dm, J = 11.7 Hz), 3.82 (2H, d, J = 11.7 Hz), 4.30 (2H, br s},
7.28 (2H, m), 7.37 (1H, m), 8.67 (2H, m), 9.37 (1H, br s), 10.18 (1H, br s}, 11.10 (1H,
br s5).



azabi cycl or3. 1. Olhex-3-yl | pyri m di ne-5-carboxam de - Exanple 47 O Il NS
HO-Nri O To a solution of ethyl

2-(642-(2-net hyli m dazol - 1-ypet hyl1l( napht hal ene- 2-sul f onyl)

am no) - 3- azabi cycl o[ 3. 1. 0] hex- 3-yl | pyri m di ne-5-carboxyl ate (0.211g,
0.38mml) in EtOH (6ml) in a seal ed tube, was added hydroxyl am ne

hydr ochl ori de (0.460g, 6.6mmpl) and sodi um et hoxi de (0.358g, 5.3mmol). The
m xture was heated at 50C for 18 h, tHBn water (20ml) was added, and the
product extracted with DCM (3 x 100m) and EtOAc (2 x 100mL). The conbi ned

019201 ¢ (¥ iaaficte Y8R0 o (UM CANSN ARG AN LdfeRE0 0!
purified by recrystarrisatior Ve tn onp as a white
solid (40myllppiaddine- >98% mz 534 [M1-1-1], 11-1 NWR (300 MHz,
de-DVsO) 8: 1.71 (1H, m, 1.82 (2H, nm, 2.34(3K, s), 3.43-3.55 (4H, m,
3.71 (2H, d, J= 11.9 Hz), 4.14 (2H, t, J= 6.5 Hz), 6.76 (1H d, J= 1.2 Hz),

7.08 (1H, d, J = 1.2 Hz), o7.66=2476 (2H, m), 7.88 (1H, dd, = 1.8, 10.5 Hz),
8.06 (1H, dd, J = 2.0, 7.1 ( de

: Hz), 8.25 (1H, dd, J
= 2.0, 8.9 Hz), 8.57-8,82,( 3H, , & (1H, .02 (1H, bra).

Exanpl e 48: N-1-|vdroxy 24&6-{(naphthal ene-2-sul fon -12- (2-oxopw ol i din-1-
- Vhet hyl 1am no) - 3- aza- bi cycl o( 3. 1. 01hex- 3-vQpyri m di ne- 5- car boxam de 60
Et hyi

2- (6-{ ( naphOhid puidy QQ%UTTJZ@!SW[M#H]ZJ(-WMRWMUNCEDMSQW it @2HSH.idar=no} - 3- aza-
bi cycl or 3. %‘.é)ljlﬂ?)f.ngﬁ,%qg%f c78 ﬂ%)gg.ﬁzﬁ%rd?ew!eat(m, br &5, 2/a82hi b, @ ggonpound was

d d !
D ( 60 1( NapK1eT b AE7 A2y 1 ¢ izl BEGKBE Sy /ol 1 THA: TAEIHEH B no) - 3- azabi
cycl oc3. 1. Gldeeper3s)y4 B2 P, ibki i boe-(bH,aay, howg (i spdd

Example 30: N-Hydroxy 2-{6- 4-ch|.orobenz llamino]-3-azabicyclo[3.1.01hex-3-

yiipyrimidine-5-carboxamide

oy OO
H Cl

LCMS purity >98%, miz 362 [M+H]", "H NMR (300 MHz, ds-DMSO) 5: 2.13 (2H, br s),
2.57 (1H, br s), 3.57 (2H, dm, J = 11.7 Hz), 3.71 (2H, d, J = 11.7 Hz), 4.27 (2H, 5),
7.54 (4H, m), 8.67 (2H, s), 9.04 (1H, br s), 9.26 (1H, br s), 11.07 (1H, br ).

Example 31: N-Hydroxy 2-{6-[{(4-cyanobenzyl)amino]-3-azabicyclo[3.1.0lhex-3-

vipyrimidine-53-carboxamide

o =N
Ho—ﬁwl\fl{%h’a}ﬁf\@m

LCMS purity >98%, miz 351 {M+H]", 'H NMR (300 MHz, CD;0D) 8: 2.26 (2H, br s),
2.65 (1H, br s), 3.67 (2H, dm, J = 11.7 Hz), 4.03 (2H, d, J = 11.7 Hz), 4.47 (2H, br s),
7.71 (2H, d, J = 7.8 Hz), 7.87 (2H, d, J = 7.8 Hz), 8.67 (2H, s).



NSr.) HO CN To a solution of ethyl
2- (6-{(napht hal ene- 2- sul f onyl y[ 2- (2- oxopyrrolidin-1-
ypet hyl ] am no} - 3- azabi cycl o[ 3. 1. 0] hex- 3-yppyri m di ne- 5- car boxyl ate (0. 749q,

1.4mmol) in EtOH (8ml) was added sodi um et hoxi de (1.08g, 15.8mmvl) and
hydr oxyl am ne hydrochloride (1.30g, 18.7nmmol). The m xture was stirred at
40C for 18 h, then wat er (20nl) was a%ded The product was extracted with

DCM (2 x 100ml) e CQ orvﬁ\.m xtracts re dried (MgSO) and
concent r at EXATIRe33c ﬂM% 3 B &Pﬁ%@é&ﬁ@é‘ﬁ% was in fact proved

not to havgzdbidyeRr3.1.OlimexrBugdriniditiees- chrdoxamidead the acid. Purification by
reverse phase HPLC yielded the title conpound (232ny, 32%. Thi s was used
directly in the next step wi thout characterisation.

N- (1- | sobut oxyet hoxy)

2- (6- ((napht hal ene- 2-sul f . Ldi net hyl | -
am no} - 3azab|cyclof310T ex\3 ﬁh’\]i" |n- n.. amde 0O (NS II To

a solution of
2- (6- ((napht hal ene- 2- sul fonyl) 42- (2- oxopyrrolidi n 1- ypet hyl | am no} - 3-
azabi cycl o[ 3. 1. 0] hex- 3-y1) pyri m di ne-5-carboxylic acid (0.170g, 0.3mmol) in

DVF (2. 5n) dego, 8018 3B, (2, brrgyol )

| nt er medi atiem% 3@4%%/%35(25[@3:% g—llglﬂ'lﬁ;gizmﬁ!ﬁdd )’L§ (ze t hen added
and the ni %B6a{H1Lr BY BEG (Pudrmrifght1.7 gk 3 'Wé%"t’h@r? 'é@a%)ﬁ%&"ba)’ and the
cr udedm Xt fus ( O/iwaﬁbeﬁgﬂm%y Imﬁg&d%ﬂismﬂﬁl aeﬁl(mm; |9wae(1narmdugt was
eluted wt 0 to give the title conpound as an
of f-white 5% %?ﬁg)c%lég/& 'PﬁF)s was used directly in the next step

wi t hout characterisation. N Hvdr oxy ‘

2- (64( naph 2faS 8 [ Ty WY __IIam'noI-3-azabiC‘
2 (() r3(1 ph Q&%gﬂ%’f Lmhtes : an_[#g.gjeﬁém 0 y

LCMS purity >98%, miz 326 [M+HT", 'H NMR (300 MHz, d=-DMSO) §: 2.13 (2H, br s),
257 (1H, br s), 8.56 (2H, dm, J = 11.7 Hz), 3.82 (2H, d, J = 11.7 Hz), 4.26 (2H, 5),
7.42-7.51 (5H, m), 8.67 (2H, s), 8.02 (1H, br s), 9.20 (1H, br s), 11.09 {1H, br s).

Example 34: N-Hydroxy 2-{6-[(4-trifluoromethoxybenzyl)amino]-3-azabicyclo

[3.1.0]hex-3-y}pyrimidine-5-carboxamide

ot 0L

LCMS purity >98%, m/z 410 [M+H]*, 'H NMR (300 MHz, d:-DMSO) 8: 2.15 (2H, br s),
2.60 (1H, brs), 3.57 (2H, dm, J = 11.7 Hz), 3.83 (2H, d, J = 11.7 Hz}, 4.31 (2H, s},
7.25 (2H, d, J =8.7 Hz), 7.64 (2H, d, J = 8.7 Hz), 8.67 (2H, s), 9.02 (1H, br s), 9.28
(1H, brs), 11.07 {1H, br s).




NS HON I, NrO To N (1-isobutoxyethoxy)

2- (6-{(napht hal ene- 2-sul fonyl) 42- ( 2- oxopyrrolidin-1-

yl ) et hyl | am no} - 3-azabi cycl o[ 3. 1. 0Thex- 3-yppyri m di ne- 5- car boxam de was
added TFA: DCM MeOH (3.5nl, 1:2:2 mxture). The solution was stirred
overnight, and then concentrated in vacuo. The product was purified by
reverse phase HPLC to yield the title conpound as a white solid (18 ng,
119%9. LCMS Purity >98% mz 537 1M+Hr 511H NVMR (300 M—Iz, d6- DVs0) 1.83-1.95
(311, m, ZExbmplessh: N-Hydroxy 2-{B- -|s&:ﬂi®r®n% ingl-B6- 3. 45(611, M,
3.52-3.59 (Zhhiald ] ! L 66776 62 (2H, m, 7.83
(1H, dd, J=T1-8 ) 8. O 09~ ] 3.18 (1H, d, J= 8.8 Hz),
8.22-8. 27 (1H n) 8. 53 8. 56 (1H n, 8. 63 (2H s), 8.99 (1H, br s), 11.03

(1H, br s). Exanples 49 t@55 fe p ared accordl to met hods descri bed
above: Exanple 49 (th
2-164( 2- hydroxyet hyl ) ( hal -2-

pyr i di ne- 5- car boxam de H

sul fonyl ) am ndl - 3- azabi cydf o[ 3. 1. 01lhex- 3- VI|

LCMS purity >98% miz 470 [ MrH, 1H NWMR (300 MHzgr,d6-DVSO) 8: 1.75 (1H m,
2.30 (2H, m, 332(2H m, 3.50-3.65 (4H, nm), 378(2H d, J =11.9 Hz),
7.64-7.77(2H , 7.85 (1H, dd, Jr 1.8, 8.6 Hz), 8.05 (1H, dd, J = 2.1,

9.2 Hz), L&néiﬁ%%7 m/§4§2ﬁalw1*8r1%ﬁ\§é%ééonﬁ4$ 30%)%5 2,97 (e%Hng)s) 8.53 (1H,

n, 8.61 (2H et hod B):
N- Hydr oxy 287 (1H, brs), 3. 8(2H dm, J="12"Hz), 4.06 2H. d, J = 7 Hz)456(2H 3)813

246- 1( 3- di et i), aronew R leb (MRt hal ene2- sul f onynami nol - 3- azabi cycl 013.1. 0
lhex-3-yl | pyri m di ne-5-car boxam de LCVS purity >98% mz 511 [MFir, 1H
NVR (300 MHz, d6-DvsO) 8: 1.55-1.68 (2H, m, 1.76-1.80 (1H, m, 2.05 (6H,
s), 2.16 (EE:t,an'the 36: NeH@drdzy 2-{8-[CRbrdnitdeHamiho]-BaRbicyeladR 1.0HHdx-37) ,
3.55-3.64 | . J =11.8 Hz), 7.64-7.75 (2H, m, 7.83 (1H,
dd, J = 1. (1H, m, 8.16 (1H, d, J = 8.7 Hz),
8.22-8.25 (1H rr) 8. 52- 8. 54 (1H, m, 8.62 (2H, s), 9.00 (1H, br s), 11.02

(1H, br s). N >—C/>—NG>/\©\

LCMS purity >99%, m/z 406 [M+H]*, 'H NMR (300 MHz, ds-DMSO) &: 2.18 (2H, br s),
3.56 (2H, dm, J = 11.7 Hz), 3.81 (2H, dm, J = 11.7 Hz), 4.23 (2H, s), 7.49 (2H, d, J =
8.4 Hz), 7.67 (2H, d, J = 8.4 Hz), 8.67 (2H, s), 9.01 (1H, br s), .49 (1H, br s), 11.10
(1H, br s).

Example 37: N-Hydroxy 2-{6-[(biphenyl-3-yimethyl}-amino]-3-aza-

bicyclo[3.1.01hex-3-yl}pyrimidine-5-carboxamide

S

LCMS purity 98%, m/z 402 [M+H]*, "H NMR (300 MHz, d=-DMSO) &: 2.26 (2H, brs),
2.57 (1H, brs), 3.57 (2H, d, J = 11.7 Hz), 3.83 (2H, d, J = 11.7 Hz), 4.32 (2H, br s),
7.40 (1H, m), 7.47-7.54 (4H, m), 7.73 (2H, m), 7.93 (1H, s), 8.67 (2H, s), 9.75 (2H, br
s), 11.10 (1H, br s).




63 Exanple 51 (nethod B): N-Hydroxv

246- 1( 2- nor phol i n-4-y1-et hyl) (napht hal ene-

2-sul fonyl ) am nol - 3- azabi cycl o[ 3. 1. 01hex-3-yl | pvri m di ne- 5- car boxan de
LCVB purity >98% mz 539 [ MrHr, 1H NMR (300 MHz, d6-DwVsS0) 8:1.80-1.83 (1H,
m, 2.26-2.39 (6H, n), 2.42-2.50 (2H, nm, 3.33-3.42 (2H, m, 3.45-3.60 (6H,
m, 3.78 (2H, d, J=11.7 Hz), 7.65-7.75 (2H, m, 7.87 (1H, dd, J= 1.8, 8.6
Hz), 8.06 (1H, dd, J =1.9, 7.0 Hz), ¥ 16 (114, d, J= 8.7 Hz), 8.24 (1H,
dd, J= 2.1, 6.8 Hz), 8.53-8.56 (1H, nm), 8.58 (2H, s). Exanple 52 (method
B): N Hydr gxample 38: N-Hydroxy 2-{6-[(2-phenyleth l)amino]-3-azabicyclo[3.1.0hex-3-
2-15-112-di | \ napht hal ene2-sul f onvl) - am nol - 3-azabi cycl o[ 3. 1
. 01lhex- 3-yl"-v g e s22drboxani de LCVS purity >98% mz 496.5 [ MtH|
1H NMR (300 MHz, erNBO) 6:1.75-1.79 (1H, m, 2.10 (6H, s), 2.25-2.30 (2H,
m, 2.36-2.42 (2H t, .J=6.6 Hz), 3.35 (2H m, 3.52-3.58 (2H, nm), 3.76

(2H, d, ..1= 11.6 Hz), 7.65- 7 75 (214 , 7. 86 dd, J = 1.8, 8.7 Hz),
8. 06 (1H dd, J= 2.2, 6.5 = 7)), 8.24 (1H, dd, J=

21, 6.8 Hz), 8.52-8.57 (1M @% )~ 64 Exanpl e 53 (method B):

N- Hvdr oxv 2464( napht haI 2. su Fonvl (2- pi peri din-

1-yl et hvi | am nol - 3- azabi cycl 013. 1. 01lhex- 3-vli pvri m di ne-5-car boxam de 0
NS ITIT O

LCMS purity 99%, m/z 340 [M+H]*, 'H NMR (300 MHz, CD;0D) 8: 2.05 (2H, br s),
2.61 (1H, brs), 3.03 (2H, m), 3.37 (2H, m), 3.67 (2H, dm, J = 11.7 Hz), 403 (2H, d, J
=11.7 Hz), 7.27-7.38 (5H, m), 8.68 (2H, s).

Example 39: N-Hydroxy 2-[6-(3,3-diphenylpropyiamino)-3-azabicyclo[3.1.0]hex-

3-vllpyrimidine-5-carboxamide

oot

LCMS purity >98%, miz 430 [M+HJ", 'H NMR (300 MHz, CD,0D) 5:2.11 (2H, br s),
2.42 (3H, m), 2.99 (2H, m), 3.64 (2H, dm, J = 11.7 Hz), 3.97 (2H, d, J = 11.7 Hz),
4.06 (1H, t, J = 8.1 Hz), 7.20 (2H, m), 7.31 (8H, m), 8.67 (2H, s).

Example 40: N-Hydroxy 2-{6-[(2,2 2-trifluoro-1-phenylethyllaminoj-3-azabicyclo

[3.1.0Thex-3-yi}pyrimidine-5-carboxamide

LCMS purity >98%, m/z 394 [M+H]*, 'H NMR (300 MHz, CDs0D) 8: 1.72 (3H, m),
3.48 (2H, m), 3.61 (2H, m), 4.23 (1H, m), 7.23-7.37 (5H, m), 8.50 (2H, s).



LCVB purity >98% mz 537 [MtH, 1H NMR (300 MHz, c16-DMS0) 5: 1.40-1.51
(2H, m, 1.51-1.60 (44, m, 1.92 (1H t, J = 1.8 Hz), 2.30-2.35 (2H, m,
2.38-2.50 (4H, m, 2.59 (2H, t, J =7.5 Hz), 3.46 (2H, t, J =7 Hz),
3.59-3.69 (2H, m, 3.92 (2H, d, J = 12 Hz), 7.66-7.77 (2H, m, 7.87 (1H,
dd, J =1.7, 8.7 Hz), 8.00 (1H, dd, J = 2.4, 9.1 Hz), 8.07-8.15 (2H, m,
8.48-8.52 (1H, m, 8.63 (2H, s). Exanple 54 (nmethod C): N Hvdroxv
2- { 6- 1Thapht hal ene- 2 sulfonvl) (2 pvrﬁiﬂl n- 2-
‘ BT (4] s i

purlty> - _ ) C
989 m NNR(300 Mz - 16- DIVBO) 5 2.17.2. 23 (1H,
m, 2.55-2: , ) =7.1H), 3.92-4.0 (2H, m), 4.09

(2H t, J = 7.1 Hz), 4.17 (2H, d, J:118Hz) 7.67-7.80 (2H, m,

8.08-8.17(2H n, 8168@9( 48(1H dd, J = 1.4, 8.8 Hz), 8.58
(1H, d, J =8.7 Hz), 8.66 ( \ ; 892899(2H m,
9.04 (2H, s), 9.40 (1H, pbenS), }446 b"r| s) 5 Exarrpl e 55 (nethod D):

N- Hydr oxv 246-112-(2- oxopy‘f‘rol i di n-1- yhet hy1144-
trifluoronmethoxvbenzenesul f onvham nol - 3- aza- bi cycl 013 1. 01lhex- 3-

Qopyri m di ne-5- car boxam de LCVS purity >98% mz 5710£ M-Hr, 1 H NMR (300
Mz, d6- DVBOMSBourity 8%, n97 3¢BIN+HH. 'H NMRS(302MIHE, d-DMSOR 50285 (2H, m)22- 2. 24
(2H, m, 35 = 11.9 Hz),
76 (2h oS Gy PR sy Sy PR EO BN e e Lan
br s), 11. @A5(@H mbi7-65): Hmhﬁmi’réz@@) é@%aﬁ 11.20 (1H, m)

246- 1( 2- di et hyl am noet hyl ) napht haI en-2- vl met hyl am nol - 3- aza
bi cycl 013. 01h x‘ﬁ% I pr epar ed
fol I owi ng icimeiy; Jea T 1T ST — j hoxY)

246- 1Thaphi{haothe yl) ppiintidink-SaearhoxXantida i 1. VIl Pyrim di ne-5
- car boxam de 66

LCMS purity >98%, m/z 394 [M+H]*, "H NMR (300 MHz, ds-DMSO) &: 2.27 (2H, m),
2.55 (1H, m), 3.57 (2H, dm, / = 11.7 Hz), 3.80 (2H, d, J = 11.7 Hz), 4.59 (2H, m),
7.56 (2H, d, J = 8.1 Hz), 7.68 (2H, d, J = 8.1 Hz), 8.68 (2H, s}, 10.01 (2H, m), 11.10
(1H, m).

Example 43: N-Hydroxy 2-{6-[(quinolin-2-ylmethyl}amino]-3-azabicyclo[3.1.0}
hex-3-yhipyrimidine-5-carboxamide

LCMS purity >98%, m/z 377 [M+HT", "H NMR (300 MHz, CD,0D) 5: 2.28 (2H, brs),
2,67 (1H, brs), 3.59 (2H, dm, J = 11.7 Hz), 3.98 (2H, d, J = 11.7 Hz), 4.64 (2H, s),
7.43 (1H, d, J = 8.4 Hz), 7.54 (1H, t, J = 7.2 Hz), 7.70 (1H, 1, J = 7.2 Hz), 7.87 (1H, d,
J =84 Hz), 8.01 (1H, d, J = 8.4 Hz), 8.30 (1H, d, J = 8.4 Hz), 857 (2H, s).



N41- | sobut oxvet hoxv)

246- 112- di et hvl am no- et hvOnapht hal en- 2- yl net hyl am nol - 3-

azabi cycl 013. 1. Olhex-3- vl | pyri m di ne- 5- Car boxam de )-N
0CrN \ N- ( 1- | sobut oxyet hoxy)

2-{6-[ (napht hal en- 2-yl met hyp- am no] - 3- azabi cycl o[ 3. 1. 01hex3-y1) - pyri m di ne-
5-carboxam de (52ng, 0.11lmmol) was dlszsol ved i n anhydrous DVF (2nil) and
cool ed over ice. Ip  (13ngy, 0.55mmmol -
60% di sper%’ﬁﬁ‘ﬂ’?ﬁ XY B oLl d for 15 nmm To
the stirriggbityiiold ¢ -3 rmldmd lﬂ:lfbﬂi)ﬂll’iﬁé hyI) N, N-d| et hyl am ne (22ny,
0.12mmol ). After stirring for 30 mn, the reaction was quenched by the
careful addition of water and stirred for 10 nin. The agqueous m xture was

extracted with Et 0OAc (3 )\‘ an e conbingd grgani c extracts were
washed with brine, dried raled\ ryness to give the
title conpound asavbm-tﬁ SO (1 299 . WLCMS |ty 100% niz 575

[ MEHr . N- Hvdr oxv
2- {6f (2- di et hvl ar ni noet hyl | napht hal en- 2- v rret hvl am not - 3- aza

RL?{C: géﬁﬁgﬁ%gﬁﬁg% %?%ersgrg[ﬂhﬂ] ‘?n ﬁ:\aﬁﬁ? S5 9%@1\%&”&?5%0?9&-{, s),
2-{6-[ (2- d2.g$ (mH, ayizmeogRhydm napint aizg 3-88-(gH e Uhyd anHep .68 (2H, br s),

azabi cycl o PLhex-3-ylI .41 di ne-5- xamni 8 ) was

di ssol ved fﬁe é‘#ﬁldoama(%ﬁ@)%%{q’?aeé{t‘e%%% ﬁ%llmgﬁ_l’i(d]ﬁi 4 8)?61%2%{%?015%,

0. 06mmol ) . 8.48 (i, deJ piBelcitp)i 8.67 &H, siddld 1 id] by s), aieldH, Orts).s! VAR 1iflibrt er ed and
washed with DCMto give the title conmpound as a white solid (8nmg, 57%.
LCMS purity 98% miz 475 [M+H, 1H NVR (300 MHz, CD30D) 8: 1.39 (61-1, t,
J- 7.2 Hz), 2.26 (2H, br s), 2.77 (1H, s), 3.37 (4H, m, 3.55 (2H, d, J =
10.5 Hz), Bre%&ra(tiﬂ:ﬂalaﬂ\béa ed sQiféfarhides br d, J = 10.5 Hz), 4.71 67 (2H, br
s), 7.61 (2H, m, 7. 1H, d, J = 8A Hz), 7.95-8.04 (31-1, m, 8.20 (1H,
s), 871 (2 H, s). Exarrpl es 57 and 58 were prepared in an anal ogous manner
to exanpl eN&épp@mﬁqniamidﬁe‘é: weve biyeghaimedyfollowing the methodology described in

2-16- (bi sng, ‘%mfl% 2-yl met hyl am no) - 3- _

azabi cycl or Olhex 3-yl I pyrimdi ne-5-carboxam de LCMS purity >98% nifz
516 [MtHt 1H NWVR (300 MHz, CD30D) 5: 1.75 (2H, br s), 2.63 (1H, br s),
3.39 (2H, Eiamﬁe&g N4iYdraly 215%- Smind)-Phkal. 68 (6H, m,

7.97-8.11 (8H , s ﬂﬁ '
246- (napht , 9 %ﬂ' (TN m Q)

aza- bi cycl of 3. 1. Ot hex- 3-yl | pyri m di ne-5-carboxanm de 0 _N

Example 45 was prepared following Method A in Scheme 8.

N-{Tetrahydro-2H-pyran-2-vloxy} 2-{6-[(naphthalene-2-suliony))amino]-3-

_

azabicyclo[3.1.0thex-3-yltpyrimidine-5-carboxamide

?-Cr}—'\'}g

Cf)=O

&



( HO NN
1.70 (2H,
11.3 Hz),
8. 45 (1H,
5.0 Hz).

LCVS purity 97% mz 467 [MtH, 1H NVR (300 MHz, CD3CN D20) 5:
br s), 2.16 (1H, br s), 3.38 (2H, d, J= 11.3 Hz), 3.63 (2H, d, J
4.32 (2H, br s), 4.34 (2H, br s), 7.50 (3H, M, 7.90 (5H, m,
d, J =7.6 H), 8.55 (21-1, s), 8.72 (1H, br s), 8.76 (1H,
68 Exanple 59: N-1-1vdroxv

246- 113- di et hyl am nopr opi onvOnapht hal en- 2-

VI met hyl ami nci | - 3-azabi cycl o[ 3. 1. 01he%¥53-v11- pw m di ne- 5- ear boxam de
Exanpl e 59 Thaditlp capaouad wae Ipreparatgstdescribet iroed@ihngip/1.descri bed i n Schene 10.

N- (1- 1 sobut oxvet hoxv)

2-{64(napht hal en- 2 yI rret hvh am nol 3- aﬁabl cycl 013 1. 01hex3 Vi

car boxam d
20. N-(1-1

9%{&%‘1@1 RSy )3 vl}pvnmldlne—5-carboxam|d

ovri m di ne-5-
or exanpl e

246- 113- di ét hyl'am nopr opi onvOnapht hal en- 2- yI net hyl - am nol 3- aza- bi cycl of 3. 1.

01 hex-3-vllovrimdi ne-5-carboxam de

3-N, N- Di et hyl am nopropionic acid

(73ny, 0.5mml) was suspended in oxalyl chloride (1 11. 2mmol ) and DMF (1

drop) was added. The resul t@nt m=Nt ur e~w »t. overnight.

reaction m xture was then e%p@:}&wn peQd pressure and azeotroped
ssohvsd | (1) d added to an ice-cool ed

with DCM The residue wa ‘Cq
solution of N-(1-isob

NaH (147mg, 3.75mmol} was washed with heptane, and suspended in THF (10ml}.
N-(Tetrahydro-2H-pyran-2-yloxy) 2-[6-(naphthalene-2-sulfonylamino)-3-
azabicyclo[3.1.0fhex-3-y(pyrimidine-5-carboxamide (1.113g, 2.2mmol) was then
added, followed by addition of dimethyl sulfate (0.22ml, 2.3mmol}. The mixiure was
stirred for 48 h, then poured into DCM (150ml). 2.4M ammonium chloride (50mil) was
added. The aqueous layer was further extracted with DCM (150ml). The combined
organic layers were dried (MgSQ,) and concentrated in vacuo to give an orange oil.
This was carried forward without any further purification.

-3-aza-bicyclo[3.1.0lhex-3-

yipyrimidine-5-carboxamide — Example 45

To N-{tetrahydro-2H-pyran-2-yloxy) 2-{6{methyl(naphthalene-2-sulfonyljamino}-3-
azabicyclo[3.1.0lhex-3-yl}pyrimidine-5-carboxamide was added TFA/DCM/MeOH
(5ml, 1:1:1 mixture). The solution was stirred at r.t. for 2 h. The mixture was then
concentrated under reduced pressure, and purified by reverse phase HPLC to yield
the title compound (34 mg, 3% vield over 2 steps). LCMS purity >98%, m/z 440 [M-
+HJ", *H NMR (300 MHz, ds-DMSO) &: 1.55 (1H, m), 2.25 (2H, m), 2.77 (3H, s), 3.58
(2H, m}, 3.78 (2H, d, J = 11.8 Hz), 7.66-7.84 (2H, m), 7.82 (1H, dd, J= 1.8, 8.6 Hz),
8.06 (1H, m), 8.18 (1H, d, J = 8.7 Hz), 8.22-8.28 (1H, m), 8.49-8.52 (1H, m), 8.61
(2H, s}, 9.01 (1H, brs), 11.05 (1H, br s).

hoxy) 2-{64(napht haI en- 2-yl met hyDami no] - 3-



69 azabicycl o[ 3. 1. 0Thex- 3-y1}-pyri m di ne-5-carboxam de (100 ng, 0.21 nmol)

in DCM (3mLl) and triethylamne (0.3nl, 2.15mmmol). After stirring at 0C for

20 mn, the resulting mxture was stirred at r.t. overnight. The reaction

m xture was partitioned between DCM (5nl) and water (5nml). The aqueous

| ayer was extracted twice nore with DCM (2 x 5nml) and the conbi ned organics

washed with brine (2 x 5nml), dried ( ) and evaporated to dryness. The

title conpound was obtained as a white solid (199ng, quant.). mz 603

[ MtH] . N Hydr oxv

246- 113- di BkdnyiplenicnNgHyeipe AR

ﬁl_z?gl rgglba{géuno;!%%}l; géec%cl%fd 'Pthe%q}_ﬁ%n%&%%%%)gﬁlae Exar’rpl e 59 HON -N

2- (6-[ (3-di et hyl am nopr opi onyl ) napht hal en- 2- yl et hyl - am no] -

3-azabi cycl o[ 3. 1. 0lhex- 3-yfi cyri m di ne- 5- car boxam de, (199ng, 0.33mMmmoi) was

di ssolved in DCM (3ml) angd tr ed thasmjut' 4AM HCl i n di oxane

(0.5mL, 2mmol). The resul Npi t 2r#d and dried to give

the title conpound as @ whi gﬁd 4rrg 37 CMB purity 98% mz 475

[ MPtH], 1H NWR (300 MHz, 0D) 1.39 ( = 7.2 Hz), 2.26 (2H, br

s), 2.77 (1H, s), 3.37 (41-1, m, 3.55 ifH d, = 10.5 Hz), 3.81 (4H, br
s)

J
J
s), 7.61 (2H, m, 7.76 (1H, d,
8.71 (2 H, s). Exanples 60
and 61 were prepared in an anal ogous manner to exanple 59: Exanple 60:
N-1-1vdroxy 2-16-(acetyl napht hal en-2-yl net hyl am no) - 3-

azabl eycl oEgample 46 uns preppieg\iplipwingrietbod Brip Scbameie 70 LOVS purity 98%.
mz 418 [I\/HrHr IH NMR (300 MHz, CD30D) 5: 2.32 (2H, br s), 2.37(3K, s),

s), 3.93 (2H, d, J = 10.5 Hz), 4.71 (2§
J =8.4 H), 7.95-8.04 (3H, nm), 8.20 (

64 2H, . d, J=

ran-2 yloxy) 2 ln]’l' 6 Hz), 7.39

H m, 8.60
(2H, s). i

2464napht hal en- 2- vl met hyl - (3- pyri di n-3-yl - propi onVl)

am nol- 3-aza- bi cycl o[ 3. 1. 01hex-3-vI I nfri m di ne-5-car boxam de LCVS purity

98% mnlz 509 [NHFUylFINNR (300 N+E CD30D) 8: 2 32 br s), 2.43 (1H, br
s), 3.24 (41-1 , 3.64 ( ,u3 d, Jr 11.7 Hz),

4.80 (2H, s), 7. 28 (1H, d = 8 , 7.67 (1H, br s), 7.82
(3H, m, 7.98 (1H, m, MK, 50(1 br s). Exanple 62:

N- Hydr oxv 2( 6- nor phol 4 yl 3 azablcyclo 3. 1. Olhex 3-

VOevri m di ne-5- car boxam gde

NaH (0.223g, 5.5mmol} was washed with heptane {10ml}), then suspended in DMF
{5mi}. N~(Tetrahydro-2H-pyran-2-yloxy) 2-{6-{(naphthalene-2-sulfonyl)aminoj-3-
azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxamide (0.991g, 1.95mmol) was added,
and the mixture stirred for 5 min, To NaH (0.172g, 4.3mmol) in DMF was added 1-(2-
chloroethyl)-pyrrolidine hydrochloride (0.724g, 4.2mmol). The reaction was swirled
gently for 2 min, and then added to the solution of N-(tetrahydro-2H-pyran-2-yloxy) 2-
{6-{(naphthalene-2-sulfonyl)amino]-3-azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-
carboxamide. The mixture was stirred at r.t. for 5 days, then poured into DCM
(150ml) and quenched with 2.4M ammonium chioride solution (50ml). The organic
layer was separated, and the aqueous was further extracted with BCM (150ml). The
combined organic extracts were dried, concentrated in vacuo to give the tille
compound (0.234g, 19%). This was carried forward without further purification.



O NV-ThO \ __/ HO N-N Exanple 62 was prepared foll ow ng the nethodol ogy
described in Schene 11. tert-Butyl

6- nor phol i n-4-y1-3-azabi cycl of 3. 1. 0Olhexane- 3- car boxyl ate boc-N 0)-10 \/ A
solution of internmediate B (200ng, 1.01mol) in anhydrous THF (5ml) was
added to a stirring solution of 1-brono-2-(2-bronoethoxy)ethane (234ng,
1.01lmmol) in anhydrous THF (15nl) and triethylam ne (323nml, 2.32mmol). The
m xture was heated to reflux for 48 hsyThe reaction m xture was cooled to
r.t., dilupgdyadbiie. INamimel-8Ac (3 x 5nl). The
conbl ned organi ¢ extracts were washed wth, 5ml), then dried
(MySO4) an@zaRieusiors]-gihex-g-vilpvrividine-5-eaboxunk ified by flash

chr omat ogr aphy el utlng vvlth 100% DCM to 6% MeOH/ DCMto give the title
conpound as a clear oil (24ng, 9% . mz 269 [MH]t,_1H NVR (300 MHz, CDCl 3)
6:1.43 (9H, s), 1.58 (2H,obr S 2.58 (4H, ng, 3. 56 (5H, m, 3. 65 (4H,
m . Ethyl ”
2- (6-norpholin-4-yl-3-aza R? ex 3|-| yf i m di ne-5-carbo>cylate 0
EtO-N tert-Butyl 6- rmr'ﬁ ofji n-4-y1- 3- azab yc‘Pop 1. OThexane- 3- car bow at e
(24mg, 0.07mml) was dissolved in 4M FI in dioxane (1 nm) and stirred at
r.t. for 1 h. This was then evaporated{o>xdryness under reduced pressure
and azeotroped with DCM (3 x) before su ndi ng i n anhydrous MeCN (2ml).
The suspension was stirred with potassium carbonate (96ng, 0. 7mol) and
anhydrous DVF was added to aid dissolution of the substrate. Finally

i nt er medi atTe M\(t¢tfhydro-2H-pymmahjoxybs-{Gifueiittatede LrilfomdleRipgmolidindt-ur e was

chr onat ogr SHyVaiolebidhy | ORGP FhitE & it (. 80ay T FEle
conpound a$ @qu"l ‘éafsf’éﬂqed TEADGY: Me?ﬂ/éam'vLU\/B"}Pﬁﬁ"ie? ?@gb’reﬁ“{af st [ MHH) t
2- (6- Mor ph@bd 3 4t tlandt thgRborepstRdin Valih ke grod ERwas Budigityrewtdsdboxyl i ¢ aci d
>s-Th phase HPLC to yield the title compound (60 mg, 30%). LCMS Purity >98%, m/z

523.25 [M+H]", 'H NMR (300 MHz, ds-DMSO) §: 1.55-1.68 (4H, m), 1.78 (1H, m),

2.25-2.34 (2H, m), 2.35-2.45 (4H, m), 2.55-2.65 (2H, m), 3.25-3.42 (5H, m), 3.54-

3.63 (2H, m), 3.73-3.85 (2H, m), 7.65-7.77 (2H, m), 7.86 (1H, d, J = 8.5 Hz), 8.06

(1H,d, J=7.3 Hz), 8.17 (1H, d, J= 7.3 Hz), 8.24 (1H, d, J= 7.3 Hz}, 8.55 (1H, s),

8.61 (2H, s), 9.00 (1H, br s), 11.05 (1H, br s).

Example 47: N-Hydroxy 2-{6-[[2-{2-methylimidazol-1-yl}ethvil{naphthalene-2-
sulfonyhamino]-3-azabicyclo3.1.0thex-3-yi}pyrimidine-5-carboxamide

Example 47 was prepared following Method C in Scheme 8.



N 0O HO N Et hyl
2- (6-nor phol i n-4-y1-3-azabicycl o[ 3. 1. 0Thex- 3-yl ) pyri m di ne-5- car boxyl at e
(16ngy, 0.05mmol) was dissolved in THF (1nl) and a solution of 6M NaCH in
water (0.5ml) was added. The reaction was stirred at r.t. for 18 h. Mre 6M
NaOH (0. 5nl) was added and the reaction stirred for a further 24 h. The
reaction mxture was evaporated to | egve onIy the aqueous portr on, which
was aci di fi lryness and
used in theH ST, S vy -100% nlz
291 [ M+H] tﬁ@iﬂtﬁ(l Isobut oxyet hoxv)

2- (6-nor pholin-4-yl1-3-aza-bicycl 013. 1. 01hex- 3-yDpyri m di ne-5- car boxam de
The crude

2- (6- Mor phol i n-4-y1- 3-azabi cycl oP 1. OThex

was suspended i n anhydro d 0. 1nmol ) and HOBt
(1lng, 0.075mml) were ad e e“r‘ ) rr m nutes, triethylam ne
(35111, O 25mml) and "zhte I'D (5812@ nmol ) were added and the

resultant m xture was stirred at r.t. for 18 h. The reaction m xture was

diluted with water and extracted with Et0OAc (3 x 10ml) and DCM (2 x 10mi).
The conbi ned @ %anl CS were drie cﬂ (&% %} and ey a orated onto silica. The

resi due wal'SJliP PRIV RIGH 3D R, Pé‘bﬁ?@f 1ng with 100% DCM to 15%
MeOH DCM to give the title conpound as an off-white solid (10ng, 51% . LCMS
purity 100E/ Z . :

2-(6-norp
Exanpl e 620i¢4O0N 1B HE PECRFROXX N
2- (6-nor phol i n-4- y1 3 aza- bi cycl o[ 3. 1. 0] hex- 3-yQpyri m di ne-5- car boxam de -
(10ng, 0.02mml) was dissolved in DCM (2nml) and treated with 4M M in

di oxane (0.4nl, 0.1mmml). The resultant m xgure t|rred at r.t. for 30
m n, then evaporated und& dﬂ& %s_u ella Yroped with MeOH (3 x
5rrfL) to give the title co /a it 23rrg, 40% . LCMS purity
90% mz 306 [ MtHr, 1?/_ (30 VHz, 2.49 (2H, br s), 2.85 (1H,

br s), 3.55-3.87 (81- rr) 4.10(41-1, : 8 72 (2H, s). 73 Exanple 63:

N- Hvdr oxv 2-(6-pi peridin-1-v1-3-azabi c«e?ol& 1. 01hex- 3-vnpvrimd
i ne-5- car boxam de /

ar boxam de -

To a solution of ethyl 2-[6-(naphthalene-2-sulfonylamino)-3-aza-bicyclo[3.1.0]hex-3-
yi]-pyrimidine-5-carboxylate (0.182g, 0.47mmol) in DCM (10ml) was added
triphenylphosphine (0.26g, 1mmol) and 1-(2-hydroxyethyl)-2-methylimidazole
(0.084mg, 0.75mmol). Diisopropylazodicarboxylate (0.167ml, 0.85mmol) was then
added and the solution stirred overnight. The mixture was loaded directly onto a silica
gel column and purified eluting with 2% MeOH/DCM to give the tille compound
(0.242g, 90%). 'H NMR (300 MHz, CDCl,) 8: 1.36 (3H, 1), 1.60-1.80 (3H, m), 2.57
(3H, 8), 3.43 (2H, 1), 3.48-3.62 (2H, m), 3.70 (2H, d), 4.35 (2H, 1), 4.33 (2H, g}, 6.90
(1H, d), 6.98 (1H, d), 7.60-7.80 (2H, m) 7.82 (1H, dd), 7.95 (1H, dd}, 8.02 (2H, d),
8.43 (1H, s), 8.72 (2H, s).



c-N7 NOL>-N HO- NNi; LCMS purity 87% mz 304 [MH], 1H NVR (300 MHz,
c/6-DMs0) 8:1.36 (1H, m, 1.74(5H, m, 2.42 (2H, br s), 2.71 (1H, m, 2.99
(2H, m, 3.54 (4H, m, 3.91 (2H, d, J = 11.5 Hz), 8.68 (2H, s), 10.14 (1H,
br s), 11.11 (1H, br s). Exanple 64: N Hvdroxv

2- 1641, 3-di hydr o- 2H-| soi ndol - 2-v1) - 3-

azabi cycl 013. 1. 0O1lhex- 3-vl | pvri m di ne-5-carboxamde ON C )-N HON LCMS
purity 100% mz 338 [ MtH, 1H NWR (3G@ MHz, de-DWVS0) 8: 3.61 (2H, d, J =

11.6 Hz), - BVdrb@A-E~{ﬁi¥JZ—(B:rnéﬂJvlﬁ'niﬁaz)ol-1«&l)étﬁvi‘(( thajene 2-Bgorylbming-3- 8. 68 ( 2H,
;Zaakgl 11 (a& $) 038 Aot iiiding s-Sitboxbiide NS xarigisuder  DMBO and wat er

246- 43- ozo 3, 4-di hydr oi soqui nol i n-2(1H)-v11- 3-aza
bi cycl o(3. 1. 01hex- 3-vl | pvri m di ne- 5- car boxam de
[ MtHr, 1H NMR (300 MHz, CB30D) Z(2H, bp
3.62(2H, s), 3.71 (2H, d, 10>1.|»lr|};z)>47;1@s
(2H, s), 7.17-7.33 (4Hjon)\, 74 B
24643, 4- di hydr oi soqui nol i -2(111) vl) - 3-

azabi cvel of 3. 1. 0lhex- 3-yl 1pvri m di ne- 5- enr boxam de R ¢cN HO N

J

purity 100% nfz 366
(1H, t, J = 2.1 Hz),
= 10.1 Hz), 4.60
-n 66: N Hydroxy

To a solution of ethyl 2-{6-{[2-(2-methylimidazol-1-yi}ethyl]{(naphthalene-2-sulfonyl)
amino]-3-azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxylate (0.211g, 0.38mmol} in
EtOH (6ml) in a sealed tube, was added hydroxylamine hydrochloride {0.460g,
6.6mmol) and sodium ethoxide (0.358g, 5.3mmol). The mixture was heated at 50°C
for 18 h, then water (20ml) was added, and the product extracted with DCM (3 x
100ml) and EtOAc (2 x 100ml). The combined organic extracts were dried (MgS0,)
and concentrated and the product purified by recrystallisation (MeOH) fo give the title
compound as a white solid (40mg, 20%). LCMS PUrity >08%, miz 534 [M+H]", 'H
NMR (300 MHz, ds-DMSO) 8: 1.71 (1H, m), 1.82 (2H, m), 2.34 (3H, s), 3.43-3.55 (4H,
m), 3.71(2H,d, /= 11.8 Hz), 4.14 (2H, 1, J= 6.5 Hz),6.76 (1H, d, /= 1.2 Hz), 7.08
(1H, d, J= 1.2 Hz), 7.66-7.76 (2H, m), 7.88 (1H, dd, J = 1.8, 10.5 Hz), 8.06 (1H, dd, J
=20, 7.1 Hz), 8.18 (1H, d, /= 8.7 Hz), 8.25 (1H, dd, J = 2.0, 8.9 Hz), 8.57-8.62 (3H,
m), 8.98 (1H, brs), 11.02 (1H, br s).

Example 48: N-Hydroxy 2-(6-{{naphthalene-2-sulfonyl)-[2-(2~-oxopyrrolidin-1-

yljethyllamino}-3-aza-bicyclo[3.1.0lhex-3-yhpyrimidine-5-carboxamide

Example 48 was prepared following Method D in Scheme 8.



LCMS purity 95% nmfz 352 [M+H], 1H NVR (300 MHz, CD30D) 8: 2.54 (2H, br s),
2.88 (1H, br s), 3.25 (2H, m, 3.75 (4H m, 4.12 (2H, d, J = 11.8 Hz),
4.62(2K, br s), 7.31 (4H, m, 8.70 (2H, s). Exanple 67: N Hydroxy
246- (qui nol i n-2-yl am no) - 3- azabi cycl of 3. 1. 0Thex- 3-
VI Thyri m di ne- 5- car boxam de Exanpl e 67 was prepared follow ng the
met hodol ogy described in Scheme 12. tert-Butyl
6- (qui nol i n-2-vl am noz 3 azabl cycI o[ 304 Olhexane 3 car boxvl ate
I nt er rredl i I-— '4“;““.1! b | AR Ly l Y b'.-".' n| | | ne
(328ng, 2.H j%é)og@ﬁ—shMgﬁmm%Ldaﬂﬁ:;@et ed at 100C for 16 h. The reaction
was then coole the residue purified by colum chronmat ography el uting
with O to 3% MeOH in DCMto give the title conmpound as a brown oil (320ng,
979 . LCMS purity 94% rrlz 326 [I\/H—I]4 75

r boxyl ate (320ng,

(3- Azabi cycl of 3. 1. 01hex- -14- arﬁ
6- (gui nol i n-2-yl am no) - 3 53
0. 98mmol ) was stlrred Nln oxan t r.t. under N2 for 15

m n. The sol vent was t en rem)ved in va uo and t he residue dri.ed under
hi gh-vacuum and used in the next step iygt further purification. LCVB
0

But yl

purity 91% mz 226 [ MtHr. Et hyl

2[ 6- (aui nol i n-2-vl am no) - 3- azabi cycl of lhex-3-yl | pyri m di ne-5-carboxyl a
te (3-Azabicyclo[3.1.0]hex-6-yQquinolin-2-yl-amne (0.98mml), was stirred
in MeCN (1Qni) and CX3 (1.35g, 9.8mmol) was
t hen added-P%%]letcﬂg'pH’i’@&‘&?seprg%ﬁ"?(ﬁ gﬁdﬁ’S(S’F'b%gfe'fﬁn%%oﬁj ternediate A (227ny,

0.98mml ) was then added to the reactlon m xture and stirring continued for

30 min. Th . Orrh) d extracted tw ce
W th EtOAczféZR@ v- dried (MgSH)
and sol venkicycaidl.oMexs

K- WY S igagid t | e corrpound as a |light brown
solid which was used in the next step wi t hout further purification.

purity 82% mz 376 [ MrHr.

2-16- (Qui nol i n-2-vl am ncc)) 3- azl\abl cyclof 3. 1501he %I [ oyri m di ne-5-car boxyl

ic acid }_C/}_N N_”

(i\fo

To a solution of ethyl 2-(6-{(naphthalene-2-suifonyl)-[2-(2-oxopyrrolidin-1-
yljethyllamino}-3-azabicyclo[3.1.0fhex-3-yl)pyrirnidine-5-carboxylate (0.749g,
1.4mmol) in EtOH (8ml) was added sodium ethoxide (1.08g, 156.8mmol) and
hydroxylamine hydrochloride (1.30g, 18.7mmo!). The mixture was stirred at 40°C for
18 h, then water (20mi) was added. The product was extracted with DCM (2 x
100mi), and the combined organic exiracts were dried (MgS04) and concentrated jin

vacuo. The expected hydroxamate product was in fact proved not to have formed.
The reaction yielded instead the acid. Purification by reverse phase HPLC yielded
the title compound {232mg, 32%). This was used directly in the next step without

characterisation.



Et hyl

2[ 6- (qui nol i n-2-yl am no) - 3- azabi cycl o[ 3. 1. 0] hex-3-yl ] pyri m di ne-5-car boxyl a
te (0.98nmmol) was stirred in THF (10m) and H20 (10ml) at r.t. for 64 h.
The reaction was then acidified to pH3 and the sol vent renoved in vacua to
give a brown solid. 76 The solid was collected and washed with a little
H20 to give the title conpound as a brown solid (103ng, 30% over 3 steps).
LCVB purity 90% niz 348 [ M+Hr. N-(1-k%obut oxvet hoxv)

2- 164qui nolN-a= ié’obdttﬂmatﬁ@)vi 3{G-Z(abtbiﬁwﬁlélmlzsdlfoﬁ\llh@((QR}xuﬂ\tho!tdm- -ylethyll-

pvrim dine-5-c rb
246- (Qui no G T3 EX | ] pyri m di ne-5-car boxyl i
c acid (103ng, O. 29mm|) was stlrred in DI\/F (10nl) at r.t. under N2. EDC
(67ng, 0.35mmol) and HOBt (47ngy, 0.35mmvl) were added and the m xture
stirred for 10 mn. Interrredbate 200 1, 1. 45mrm| @ ri ethylam ne

)

(202p1, 1.45mmol) were then he u@ {d for 16 h. The
reacti on was then dlluted xt ed with DCM (2 X
100mL). The conbi ned orga |c extrac wer e |e (MgSA4) and sol vent
renoved in vacua. e yesihdue was pur| fied by colum chromat ography el uting
with O to 10% MeOH yn DCMto give the titl ound as a Wmte solid
(48ny, 36% . LCMS purity 85% mz 463 [ M+ N- Hvdr oxv

2- 16- (oui nol i n- 2-yl am no) - 3- azabi cycl 013. 1. Olhex 3-V11PVri m di ne- 5-
car boxam de - Exanple 67 N-(1-1sobutoxyethoxy)

2[ 6- ( qui nolTiorr shiytioa BF 2-HRaphiraitneysiLibdyii[2d2-oropyBolidl}- 4-|ygeﬂ1yt]ammo}—3~

i di ne-5-carbgxyam 4 r under
N2. 4M HGE aiz%oét [Ti $8ﬁ1€ gg@pﬁwhg SV}%%O%I!C%@ng%wcﬁ ,%%ﬂl,?\y cau5| ng a
solid to pri2émpinasteddedHOBE @3owi &/4mael) and FPEH(1REMI1®7mmeland t hen sol vent
removed in yiaghiadBY mi SRoNaR MBERY0 1A, Difnh@pieHE ehetlidbiignds ol i d
filtered and dried to vethetltle conpound |tesI| l%21rrg, 589 .
LCVS puri t yheosoguresiregayeryghty Th (%“%Wwe“%aﬁﬂ(?ée;a@ e@u ‘%’z’l!f"f ¥ s), 2.99
(1H, m, 3Ic§a’ﬂe(13hbctﬂmihto]a-stlic¥l géi Etdmn. 4nhd pectidet wgs elated ditfy 2WANeOH/DOM (1H, d, J
= 8.8 Hz), 7 7.94 (1H,
0, 3= 5.0’ {55 MR, O e by coflhdanin ool gh. 8, (A" ()]
10. 24 (1H, TiWs wys used dirgetly I-hetpexisep ‘«Ilmogﬁcf‘(alﬂrqfe@?’“@) Exanpl e 68 was
prepared in an anal ogous manner to exanple 67: Exanple 68: N Hydroxy

2F6- (i soqui nol i n-1- Iam no -3 azabl cyclof3 1.01f .

V11Pyri m didseYgoRasey P

MHz, d6- DVBfitycigf3. R01BEx-8-2hbyriatidisg-5- c2rb8ﬁarfuﬂib4—5x)ampl&465 (2H dm J = 11.7 Hz),
4.33 (2H, d, = 11.7 Hz), 7.34 (1H, d, J = 6.9 Hz), 7.74-7.82 (2H m),
7.95-8.02 (2H, m, 8.73 (2H, s), 8.80 (1H, d, J 8.4 Hz), 10.12 (1H, br
s), 11.15 (1H, br s), 12.81 (1H br s). Exa l e 69 Hydroxy
2-{f3-(2-naPhtlivl sul fony b| of 3. 1ugl'

Vi ani nol pyri mi di ne- 5-car b xa d ﬁ
0

Os{{naphifalene s Ifgnayh-i2- ..‘4.'.9_ TOyain-4

To N-(1-isobutoxyethoxy) 2-(6-{(naphthalene-2-sulfonyl)-[2-(2-oxopyrrofidin-1-
yl)ethyllamino}-3-azabicyclo[3.1.0]hex-3-yl)pyrimidine-5-carboxamide was added
TFA:DCM:MeOH (3.5mi, 1:2:2 mixture). The solution was stitred overnight, and then
concentrated in vacuo. The product was purified by reverse phase HPLC to yield the
title compound as a white solid (18 mg, 11%). LCMS Purity >98%, m/z 537 [M+HT",
'H NMR (300 MHz, de-DMS0) 1.83-1.85 (3H, m), 2.17 (2H, t, J = 8.2 Hz), 2.22-2.26
(2H, m), 3.36-3.45 (6H, m), 3.52-3.59 (2H, m), 3.79 (2H, t, J= 11.8 Hz), 7.66-7.76



N O HNNOH Exanple 69 was prepared foll ow ng the methodol ogy descri bed
in Schene 13. tert-Butyl

64[ 5- (et hoxycar bonyl ) pyri m di n-2-yl ] am nd1- 3-azabi cycl o(3. 1. 01 hexane- 3-
carboxylate To a solution of intermediate B (150nmg, 0.76mml) in MeCN
(0.7m) was added K2CO3. To this, a solution of internmediate A (174ny,
0.76mmol) in MeCN (0.7ml) was added dropwi se resulting in a white

suspension, Stirring at r.t cont$hued for .30 78 ni er which the
white susp@HsT“bJrT'%aHeﬂd'p’a’I 138%\? Figi 'OfF?e&? @E«:W&J%ﬂz& ﬁfrrje]= &éi"zivapor at ed,
re di ssol v&ge-8127E419A6), 6 53+8156 @HOmy@Esae@dHYE) B o%gtHE br §5MLD3 (THher & OAc | ayer
was dried (Na2SO4) filtered and concentrated to dryness. Purification by
flash chronmat ography (100% DCMto 2% MeOH DCM) gave the title compound as
an of f - whi Bengges d9 (D53 &gre Hepred|aChB-ding ioimelB08s dedaribddabpdeHr . Et hyl

2- (3-azabicycl of 3. 1. 0O1lhex- 6-yl am no) pyri m di ne- 5- car boxyl at e
trifluoroacetate NN DO HN A solution of tert-butyl

6- 15- ( et hosxasae 48 ympihedi B Nibyd - (Zrhydroxyethl)(ngpiithpeng-26))
hexane- 3- caliumyNarRin]-8hzaBieycvRS! Blhb Q88 ph AmdiAdg-chibok@iidd™A/ DCM (110m ) at
rt. for 1 M. The reactiron mxture was concentrated to dryness giving the

title product as the TFA salt (0.17g). LCVS purity 76% niz 249 [MtHr. The
product was used in the next stage w thout purifigation. Ethyl

2- 1[ 3- (napt hyl sul f ony1) - 8 azabiiycl . 1. 01Rex6=y| 1am nol pyri m di ne-5-carb
oxyl ate N N N—s O
HO—N N H '

gethwli (Ke :

0

OH

LCMS purity >98%, miz 470 [M+H]", "H NMR (300 MHz, de-DMSO) &: 1.75 (1H, m),
2.30 (2H, m), 3.32 (2H, m), 3.50-3.65 (4H, m), 3.78 (2H, d, J = 11.9 Hz), 7.64-7.77
(2H, m), 7.85 (1H, dd, J = 1.8, 8.6 Hz), 8.05 (1H, dd, J= 2.1, 9.2 Hz), 8.16 (1H, d, J =
8.8 Hz), 8.28 (1H, dd, J = 1.9, 7.1 Hz), 8.53 (1H, m), 8.61 (2H, s), 9.00 (1H, br s),
11.02 (1H, br s).

Example 50 (method B): N-Hydroxy 2-{6-[(3-dimethylaminopropyl}{naphthalene-

2-sulfonyllamino]-3-azabicyclo]3.1.0lhex-3-yi}pyrimiding-5-carboxamide

R

=0

|
]

O=w

LCMS purity >98%, miz 511 [M+H]", 'H NMR (300 MHz, d=-DMSO0) 5: 1.55-1.68 (2H,
m), 1.76-1.80 (1H, m), 2.05 (6H, s), 2.16 (2H, t, J = 6.9 Hz), 2.22-2.29 (2H, m), 3.22-
3.33 (2H, m), 3.55-3.64 (2H, m), 3.79 (2H, d, J = 11.8 Hz), 7.64-7.75 (2H, m), 7.83
(1H, dd, J = 1.8, 8.7 Hz), 8.03-8.08 (1H, m), 8.16 (1H, d, J = 8.7 Hz), 8.22-8.25 (1H,
m), 8.52-8.54 (1H, m), 8.62 (2H, s), 9.00 (1H, br s), 11.02 (1H, br s).



To a solution of ethyl

2- (3-azabi cycl o] 3. 1. 0] hex- 6-yl am no) pyri m di ne-5-car boxyl ate (107ng,
0.4mmol) in dry DCM (5ml) was added Et3N (0.18nml, 1.2mol). A solution of
napht hal ene- 2-sul fonyl chloride (98ng, 0.4mmol) in DCM (5nl) was added
slowy under N2. The m xture was stirred at r.t. for 1 h, and was then
diluted with DCM (30nl) and washed with sat. ag. NaHCO3 (2 x 20ni) foll owed
by water (10mi) and brine (10ml). The6BCM was dried (Na2SO4), filtered and
evapor at ed Exaniiley E@sethad g) \NeHgd e- 2-mow lmdl- Lyl f{n hadendsy fl ash
col um (noléﬁﬁ% ‘ , ] e . l.as.a white solid

(128ny, 73%= - o r. 79
2-([3-(2- hbphthylsulfonyl) 3- azablcyclo[S 1. Olhex 6- vIIanlnoIpyrlnldlne 5-c¢
arboxylic acid To a solution of ethyl

2- ([ 3- (napt hyl sul fony1l) - 3sazabigycl o[ 3. 1. O]hex G-

yl ] am nol pyri m di ne-5-car at 27 THF (5nml) and MeOH

The reaction mxture was Acidified to pHf5/6 with 2M HCl to give a white
precipitate which was collected by filtration, washed with water and dried
in vacuo to give the title conpound as&l zglte solid (105ng, 88% . LC MsS
purity 100% mz 411 [MH. N-(Tetrahy H pyran- 2- vl oxv)

2- 11- 342- napt hyl sul phony1) - 3- azablcyclo[ . 1. 0lhex- 6-

yl I am noThyri m di ne-5-car boxam de 0’ CON N OH To a sol ution of

yanm noj py M P <88 s 2R FRALCHG B s WAL KePe0) & 1SR W) and Tre
(5M) was auki2@6Rme (6659)7@,429253@3! ), FBBRI42 RHIML3. 4@-S&$r(6ﬂ+)m)m§§'8added
fol I owed bgro th—(ﬁz”ﬂEgl (bHaﬁ\ 7.87 (1H,dd. J=18, 86Hz))806(1H dd, J

(1 M) was added 1M Naghl-g4niy_nThe Hgg})n'-'wa 'ﬁlrred at r.t. for 2.5 h.

O0-(tetrahy ran- 2 ro>c Iamneﬁé)cﬂ e _suspensi on
was stirred &P 0{-!2) BdE ( y’S'BT: b Rt ( dn?fé?t’r’g)ea'ﬁ):m5%"§ 2 , HoBt
(11nmg), andnPsBBetH.ahydro- pyran-2-yl)-hydroxylam ne (9ng) were added and
stirring at r.t. continued for a further 3 days. The reaction m xture was
evaporated to dryness, re- dlssolved in EtOAc (20nﬂ) and mashed mnth sat.
ag. NaHCCBlbﬁmmﬂ95ahdﬂhadEW ‘ s L : grig
filtered a
white soli

LCMS purity >98%, m/z 496.5 [M+H]*, "H NMR (300 MHz, d-DMSO) §: 1.75-1.79
(1H, m), 2.10 (BH, s), 2.25-2.30 (2H, m), 2.36-2.42 (2H, t, J = 6.6 Hz), 3.35 (2H, m),
3.52-3.58 (2H, m), 3.76 (2H, d, J = 11.6 Hz), 7.65-7.75 (2H, m), 7.86 (1H, dd, J = 1.8,
8.7 Hz), 8.06 (1H, dd, J= 2.2, 6.5 Hz), 8.18 (1H, d, J = 8.7 Hz), 8.24 (1H, dd, J = 2.1,
6.8 Hz), 8.52-8.57 (1H, m), 8.56 (2H, s).



80 N Hvdr oxv

2-{1. 3-(2-napht hvl sul fonvl) - 3-azabi cycl o[ 3. 1. 01hex- 6-vl | am no) ovri m di ne- 5-
carboxam de - Exanple 69 To a solution of N-(tetrahydro-2H pyran-2-yl oxy)
2- 113- ( 2- napt hyl sul phony1) - 3-

azabi cycl o[ 3. 1. 0] hex- 6-yl ] am no} pyri m di ne-5-car boxam de (110ng, 0.21mmol)
in MeOH (15nl) and DCM (15nl), was adgd TFA (1.5m) at r.t. The mxture
was stirred for 8 h before renoyal of cess TFA was
removed by ?‘@BP‘?&?I(W*H@WW Bci) f2-{%y (ngpiths SHe-pigerding

reduced preyrifig)ankins)-3-agaiicvetolBy . qheEs .‘-:,{ \aﬁami‘de title conpound
as a white SO|Id (25.1nmg, 219%. LCVB purity 100% mz 426 [ MH, 1H NMWR
(400 MHz, d6-DWVs0) 8: 1.15 (2H, s), 2.55 (1H, s) 3 20 (2H, d), 3.65 (21-1,
d, 7.65 (2H, m, 7.75 (1H d) 7 90 (111, 'Q ~ .30 (3H, m, 8.50 (1H,

s), 8.65 (2H, s). Exanpl €&.70: QXV 7
243[ (2- napht hvl sul fonvl) a
N4 NN-OH Exanple 70*@/\7% pr &red oIIo 'm)g

Schene 14. Et hyl

2{3-1(tert-butoxycarbonvfl am nol azeti dj vI | ovri m di ne-5-carboxyl ate
Internediate A (267ng, 1.16mmol) was ato tert-butyl
azetidin-3-yl-carbamc acid (200ny, 1. pl ) and K2CO3 (481ny, 3.48mmmol)
in MeCN (10nil) at r.t. under N2. The resultant white suspension was stirred
at r.t. for 4 h. The reaction m xture was diluted with water (50nil) and
extract ed LOMS doriyA®86:3 miz SEM+H]THe NMBNBDO #itiz, &IDI8Qas 1c40phaE 281, wer e
washed wit 0 i pe ncent rat ed
in vacuo t%)\é\fla%/ﬁli P&i‘“—f "%r @%&ﬁ%d‘gw&“‘?%?ﬁ %%53%@@ .
purity 100%591{2H, t3£3 75Nz 3.46L EGHNIVR <24 08), RE8-3.6800&l 3, §:921213.d, ¢ FH2 t) 1. 46
(9H, s), 4HQ)47(6%H77”%H (3331437((3#1' dd) = 17337 18 0bX1H,4064= 0l 1Hz),s) . 5. 02

(1R br 3)807-815&:-1 m), 8.48-8.52 (1H, m), 8.63 (2H, s).

e 5-carboxam de NO
met hodol ogy described in

Example 54 (method C): N-Hydroxy 2-{6-[(naphthalene-2-sulfonyl)-(2-pyridin-2-
ylethyl)-amino]-3-azabicyclo[3.1.0] hex-3-yl}pyrimidine-5-carboxamide

HO“(;»{:)—N}NM%

=~ N

s

O

LCMS purity >98%, miz 531 [M+H]", "H NMR (300 MHz, ds-DMSO) 8: 2.17-2.23 (1H,
m), 2.55-2.63 (2H, m), 3.46 (2H, t, J = 7.1 Hz), 3.92-4.0 (24, m), 4.09 (2H, t, J= 7.1
Hz), 4.17 (2H, d, J = 11.8 Hz), 7.67-7.80 (2H, m), 8.08-8.17 (2H, m), 8.16-8.29 (2H,
m), 8.48 (1H, dd, J = 1.4, 8.8 Hz), 8.58 (1H, d, J = 8.7 Hz), 8.66 (1H, dd, J = 1.4, 7.2
Hz), 8.92-8.99 (2H, m), 9.04 (2H, s), 9.40 (1H, br s), 11.46 (1H, br s).



Et hyl 2-(3-am noazetidin-1-yl)pyrimdine-5-carboxylate hydrochloride N) O
( NO-\' 4M HClI in dioxane (15nml) was added to ethyl

243-[ (tert but oxycar bonypam no] azeti di n-1-yl1}pyri m di ne-5-car boxyl at e
(323nmg, Inmmo!) and the reaction stirred at r.t. for 30 mn. The suspension
was concentrated in vacua to give the title conpound as a white solid
(323ny, quant.). LCVS purity 78% nmlz 223 [ MtHr. Et hyl

2- (34( 2- napht hyl sul f onyfl am nol azeti di6- 1-yl | yyri m di ne-5-carboxylate N-C

0-\  Et 3N EXafmliel55 Bnﬁﬂﬁdlm)) mmgaga [tm(mebvwomw of ethyl
2-(3- am nQ ] L ‘ ) 41l oride (317ny,
1.23mmol ) i ' “onyl chl oride

(306ng, 1, 3vipwtinidine skainiderne portlon at r.t. and the solution stirred
at r.t. overni ght. The reactlon m xture was diluted with DCM (50nil) and
washed with sat. NaHCO3 (2 x 50nml), water (50ml), brine (50m), dried
(Mg804) and concentrated%4n a ive aﬁcr m, sol id. Purification by
flash col unm chronat ograp 2%y, —zﬁ ¢gd-Q@ he title conpound as a
white solid (354ng, 760%N Mpuri ty oz 413 [t 1H NVR (400 MHz,
CDCI3) 5: 1.32 (3H, t), 13‘?'87 (2H, m, 4.[29-4.38 (5H, m, 5.18 (1H, d),
7.65-7.70 (2H, m, 7.83 (1H, d), 7.9=8MNQ2 (3H, m, 8.45 (1H, s), 8.76 (2H,
S). 82 243-112- Napht hvl sul f onvnam nol €z§i di n-1-yl | pyri m di ne-5-carboxylic
aci d

LCMS purity >98%, m/z 571 [M+H]", H NMR {300 MHz, de-DMSO) &: 1.85-1.97 (3H,
m), 2.18 (2H, t, J = 8.0 Hz), 2.22-2.24 (2H, m), 3.34-3.44 (6H, m), 3.55-3.62 (2H, m),
3.81(2H,d, J=11.9 Hz), 7.64 (2H, d, J= 8.4 Hz), 7.98 (2H, d, J= 8.8 Hz), 8.64 (2H,
s), 8.99 (1H, br s), 11.04 (1H, br s).

Example 56: N-Hydroxy 2-{6-[{2-diethylaminoethyl)naphthalen-2-
yimethylaming]-3-aza bicyclo[3.1.0fhex-3-yl}pyrimidine-5-carboxamide

Boalesase

\/N\/

Example 56 was prepared following the methodology described in Scheme 9.

N-(1-Isobutoxyethoxy) 2-{6-[(naphthalen-2-yimethyl}-amino]-3-azabicyclo[3.1.0lhex-

3-ylipvrimidine-5-carboxamide

%043_;%§H@H

The fitle compound was prepared as described for example 20.



1M NaOH (10nl) was added to a solution of ethyl 243-1(2-

napht hyl sul f onyl ) am noj azeti di n- 1-yl } pyri m di ne-5-car boxyl ate (347ny,
0.84mmol) in THF (10m) and MeOH (2ml) and the reaction stirred at r.t.
overnight. The reaction mxture was acidified to pH2 (2M HCl) before
adjusting to pH7 with sat. NaHCO3 giving a white precipitate. The reaction
was cooled to OC and the precipitate isolated by filtration affording the

title conpound as a white solid 303r'r66, 9499 . LCMS purity 97% mz 385

[ 1V1+H] t dsobytouyathnxy ) 26 2rdiethviami thvl)naohthalen-2-vlmethvlammo]—3—

243f ( 2- napgﬁbtowb;fg,qrmﬁém;w.ﬁ,m{d_sibérbaxanﬁajé pyri m di ne-5- car boxam de

EDCI (90ng, 0.47mmol) was added to a solution of 2434(2-

napht hyl sul f onyl ) am nol azeti di n-1-yfipyrim di ne-5-carboxylic acid (150nyg,
0.39mmol ) in DCM (10m) and THF (10rrfL) at r.t. under N2. EtaN (0. 14nt,

1.02mmol ), HOBt (63nks; 7n@DI )
41 a ‘?ﬂ—@% A7RpOry, were added and the
nig Th eactii on w was concentrated

0- (tetrahydro-pyran2-

reaction stirred at r.t.

in vacuo giving a col ourl essHoi l WhICh was (i ssol vE&d 1M DCM (20nl), washed
with water (3 x 20nml), dried (Na2SO4) aWntrated in vacuo to give the
title conpound as a white solid (162ng, 86% . LCVS purity 93% nlz 484

[ MbFH] . 83 N-Hydroxy

Exami o ToRagp ) 2R PR BRI Mg piio TG AORBEST 05
N-(tetr ahy&wb-panmpy.esmcezbwm)wzmmq pimmetpwasydlisselved iy enhaiotis PMF

azetidin-1 i I @rgﬁg DCM (10nl) and
MEOH ( 10mt i} e <oRledd erips, TBROLMIGA e htiiEbockmfyERGe Lry, DOV ( LOME) 204

(0. 40m) @%ﬂ@lené%élse%fﬁpﬁirhrgine&w'i)ﬁﬂ@éilefwt%W%ﬁ%“ﬁf@ﬂ f°£é5mn Ti%e reaction
m xture \Namefiaﬁﬂmgm.itaﬁe%sltmﬁ/@ﬁua (aaﬁnfobe.ylmm mmyraanmﬁ/(edn@y azeot r opi ng

th DCM t | turar d MeOH
i) oe S oD oA Bt o 1o 3 it hRlon S ghefkee By Mel ki) 00 MEOH 1,
filtrati onaddificoradiwaiprzhe stirredl fer tonjpolimdacgous mhtm'eews&)@dt&desmﬁb 50°/<) LCVS

E’;rH' t%/) 100%%% ﬁ%li%w%%%ééwpeﬁ@és@%pi@b mﬁtﬂ%mﬁéd@%&* o 1d;1 12
8.18-8.22 (dg$ dr;and gvaparatertio dgesstomgive the f e«éaompgu aS(awh'f%f)O"d 11. 07 (1H, s).

Exanpl e 71&1%&%9&%%&W(Mmlﬂafﬁw#ﬂw| met hyl am no) net hvi 1- 3-

azabi mm ol Olhex | Pyri m di ne-5-carboxam de

N-Hvdroxy 2-{6-[(2-disthylaminoethyl)naphthalen-2-yimethylaminol-3-aza
bicyclof3.1.0lhex-3-vi}pyrimidine-5-carboxamide — Example 56

SN

N-(1-isobutoxyethoxy) 2-{6-[(2-diethylaminoethyl)naphthalen-2-ylmethylamino}-3-
azabicyclo[3.1.0jhex-3-yl}pyrimidine-5-carboxamide {18mg, 0.03mmol) was dissolved
in dry DCM (3ml) and treated with 4M HCI in dioxane (0.015ml, 0.06mmol). A white
precipitate immediately formed. This was filtered and washed with DCM to give the
title compound as a white solid (8mg, 57%). LCMS purity 98%, m/z 475 [M+H]", 'H
NMR (300 MHz, CD;0D) &: 1.39 (6H, t, J= 7.2 Hz), 2.26 (2H, brs), 2.77 (1H, s), 3.37
(4H, m), 3.55 (2H, d, J = 10.5 Hz), 3.81 (4H, br s), 3.93 (2H, brd, J= 10.5 Hz), 4.71



Exampl e 71 was prepared follow ng the nmet hodol ogy described in Schene 15.

Et hyl

2-(6-flitert-butoxycarbonvnam nol nmet hyff-3-azabi cycl of 3. 1. 0Thex- 3- Apyrim

i di ne-5-carboxylate 84 Internediate C (2.27g, 10.7mmvl) was stirred in
MeCN DMF (60nil, 1:1) with K2CO3 (4.44g, 32.1mmol) at r.t. under N2 for 10
mn. Internmediate A (2.48g, 10.7mvl) was then added and the reaction
stirred for 30 min. The reaction was téfien diluted with H20 (100nl) and
extract ed \pHjorksy, T (@8, m), TOBAN, d, Thed.d bizhi7rbseB.0f (fhhing, 224 tidcss were dri ed
(MS™) an 34 k)vent removed in vacua. The residue was purified by

col um chr omat ogr'aphy eluting with 0 to 5% MeOH in DCMto give the title
conpound as a white solid (3.5g, 90%9. LCMS purity 97% nlz 363 [ MH], 1H
NVR (300 nﬂﬁ Md ngQrJ}Qeﬁéf'é'd u‘ir!m aﬂa!ggo&@)ﬁanﬁerté e'xar?tp?e ggz), 1.38 (9H,
s), 1.61 (2H, , 2.93 (2H, : Hz), 3.82 (2H, d, J =
117Hz) 426(2H d, J:72Hz) 692(1H rr) 876(2H s) Et hyl
2464am nongxauiple §7: &HNI@XGlZQB-'J}bl&nQ_@ﬂtﬁXlerZWIHnmﬂwaﬁmdbm 5-carboxvl ate 0

K. -iN EtONNH2 Et i
2- (6- { Kt er 258 s H-HOT-TTe T -o-azani cycl o[ 3. 1. 0Thex- 3-
Apyri m di ne- 5- carboxyl ate (1 7g 4, 7mm|) was stirred in DCM (20mL) at r.t.
under N2. 4M HCl in dioxage (2_39m, 9.4mvl) was added, immedi ately

causing a solid to precipi . %N@Lg : to stir for 30 mn
and then the sol vent §-hEno In Ua. The ¢ was dissolved in DCM
(100nl) and washed with s&t. ag. NaHCR ) g organi ¢ | ayer was then
dried (Na2SO4) and the solvent renov vacua to give the title conpound
as an orange solid (1.2g, 97% . LCVp ity 97% mz 263 [M+Hr, 1H NWR (300
MHz, c16-DvsS0) 8: 0.64 (1H, m, 1.29(3H t, J = 7.2 Hz), 1.58 (2H, m,
3.33 (41-1, m, 3.55 (2H, d, .1 =11.7 Hz), 3.82 (2H, d, J =11.7 Hz), 4.26
(2H, g, J = 7.2 Hz), 8.76 (2H, s). Ethyl

5 S ol L st 5 v

2[ 6- (am norediH) b@)&%(%&m)d{_ &2 (Q"Oﬂhéx-—ﬁfl’]'ﬁ;ﬂr?%ﬁ‘*ﬂr bes) 5L 857 BBxy | at e
(200mg, O. (6MIvR), )79@Q§1§(r8|.|rﬁ-g¢;gg(t2p| &y napht hal dehyde (119ng, 0.76mmol) in
MeOH (10ml) at r.t. under for . NaBH4 (46nyg, 1.22mmol) was then
added and the m xture stirred for 10 mn. Sat. aq. NH4C1l(20nl) was added
and t he m >Eanple58:N-Hddioay 246-(naghthdlbe-2rdmethyinyridas3yimsethyamitodd- wi t h H20

(50nL) and gy Eltdrbfidihel b hxantidg COnbi ned organic |ayers
wer e drled%g%n#%?muﬁm acuo to give the title
conpound as a yellow oil which was used in the next step w thout further
purification. LCVS purity@2% z 4 [ MtH] .

24641( Napht hal en- 2- vl et hy i noy-AR h “argbieyCigf 3. 1. 0Thex- 3- VI ) Pvrim
i di ne5- carboxvlic aci duo~y N (j)
H S

P
N

LLCMS purity 97%, miz 467 [M+H]", TH NMR (300 MHz, CD:CN/D,0) 8: 1.70 (2H, br
s), 2.16 (1H, br s), 3.38 (2H, d, J = 11.3 Hz), 3.63 (2H, d, J = 11.3 Hz), 4.32 (2H, br
s), 4.34 (2H, br s), 7.50 (3H, m), 7.90 (5H, m), 8.45 (1H, d, J = 7.6 Hz), 8.55 (2H, s),
8.72 (1H, brs), 8.76 (1H, d, J = 5.0 Hz).



0 HON  Et hyl

2- (6- { Knapht hal en- 2- yl net hyl ) am no] mat hyl } - 3- aza- bi cycl o[ 3. 1. 0] hex- 3-y1) -
pyri m di ne-5-carboxylate (0. 76mmvl) was stirred in THF (6nml) and 1M NaOH
(6m) at r.t. for 16 h. The reaction was then acidified to pH3 with 2M
HCl, causing a solid to precipitate. This was collected and dried to give
the title conmpound as a white solid (72ng, 25% over tvvo steps) whi ch was
used in the next step w thout further68pur|f| cation. 2Durlty 96% nl z
375 [ M+H] . qu!e pgo&mgm@gq@ﬁ dlethylamlnogrop:onxl!naghthalen

2- ( 6- 4T( naphlehliANnS]-3laBERiBYO[3/T. vbyriidhiebicantokaihilel . 01hex- 3- v1) pvr
i m di ne-5-carboxam de CNN O NN

2- (6-{[ (Napht hal en- 2-yl et hyI ) - am no] - et hyl } - 3- azabi cycl o[ 3. 1. 0] hex- 3-y1) -
pyrimd ine-5-carboxylic M2y L 19mm] ) was _stirred with EDCl (44ng,
0 23mml ) and HOBt (31ng, 3 NI (1% r.t. under N2 for 10
mn. Internediate D (18% 0 8nmol \/\js/Lghe agded:’f ol | owed by

triethylamne (132pl1, O. Q%mml) and the feabPtion alTowed to stir for 64 h.
The reaction was then diluted with 50mL) 86 and extracted with DCM (2
x 100ml). The conbi ned organic Iayer re dried (MgS™) and the sol vent
renoved i n vacua. The residue was pu i ed by colum chromat ography el uting
with O to 10% MeOH in DCMto give the t|tIe conpound as a col ourl ess oil
(43ny, 46% . LCMS purity 97% mz 490 [ MtHr. N- Hydr oxy

246- 1( naphExmhpansPwas prepared falowing tirenbitdelpyaeatibed i B¢@Me. 1) hex- 3- v1l pyri m
i di ne-5-carboxam de - Exanple 71 -N HO N N

N-{1-lsobutoxyethoxy} 2-{6-[(naphthalen-2-vimethyl}-amino]-3-azabicyclo[3.1.0lhex-

3-ylipyrimidine-5-carboxamide

N OO

The title compound was prepared as described for example 20.

N-(1-lsobutoxyethoxy) 2-{6-[({3-diethylaminopropionylinaphthalen-2-yimethyl-amino]-
3-aza-bicyelol3.1.0] hex-3-yl}pyrimidine-5-carboxamide

%-( >\—C\>—~ ﬁ

N

)

3-N,N-Diethylaminopropionic acid (73mg, 0.5mmol) was suspended in oxaly} chloride
(1ml, 11.2mmot) and DMF (1 drop) was added. The resultant mixture was stirred at
r.t. overnight. The reaction mixture was then evaporated under reduced pressure and
azeotroped with DCM. The residue was dissolved in DCM (1ml) and added to an ice-
cooled solution of N-(1-isobutoxyethoxy) 2-{6-[(naphthalen-2-yimethyl)aminc]-3-




N- (1- 1 sobut oxyet hoxy)
2- (6-{[(napht hal en- 2- yl met hypam no] net hyl } - 3- azabi cycl o

. 1. 0] hex-3-yQpyri m di ne-5- car boxam de (43ng, 0.09mvl) was stirred in DCM
(2rrfL) at r.t. under N2 and 4MHCI in di oxane (45pl, 0.18mmpl) was added.
This imediately caused a solid to precipitate. The reaction was allowed to
stir for 10 mn and then the solvent was renpoved in vacuo to give the title
conmpound as a white solid (16ng, 509 .69LCVS purity 98% rn/z 390 [ MtHr,
11. 1 NVR ( 328bibdtol3.d BiheligBM)pydimidisel5cabpxamide @0B0ng, DIZ1 nhol) B.CE3M ( 2H n,

(ihy .7 0 it coagl 2 orhope apeganifos A0 Regofyin g °1 ) 1 ©F
11. 07 (1H, rbsuliing mikxeamphsestiréd at ot. FGruighteT iy repaticadnikmreavasgragitiogerls nanner to
2 7 64 benz T TRy (o PhANEELIEN. s saueoys ayer vas extracted tuice more

1/ }Yevri mi diwithBCi42 b@)m)mndéhe camniinad@rpamics washes wilh prine (2099%i), dried 340

[ V1+H] 'ﬂ@%ﬂ@?‘%@\/%&tg%@%e&% ﬂwgﬁle%ﬁgomd \?réls &ﬁﬂﬁg&lﬂs et)\'ﬁrht%) 2.74 (2H,

d, J=17.2 4 Hz), 3.94
(2H, s), 7@hdﬁ9§®9($ﬁnthﬂf2§0%WﬂH s), no peaks for NH NHO-l due to MeOD.
87 Exanple 73: N-1-lvdroxv 2-(6-{1(4-chl orobenzvfl am nol net hA- 3-

azabi cycl OjﬁHydn%%p S ?6 I?(S-\éle}i'PWmlnodprgoef\on%ng&:hﬁ'xa%(enrg—\ﬂmeglviarrflnl\(lﬂ(3 HON d
azabicyclo[3.1.0lhex-3-yl}pyrimidine-5-carboxarmide — Example 59

P

N-(1-Isobutoxyethoxy) 2-£6-[(3-diethylaminopropionylinaphthalen-2-ylimethyl-amino]-
3-azabicyclo[3.1.0Jhex-3-yl}pyrimidine-5-carboxamide (199mg, 0.33mmol) was
dissolved in DCM (3mi) and treated with a solution of 4M HCl in dioxane (0.5ml,
2mmol). The resulting precipitaie was filtered and dried to give the title compound as
a white solid (94mg, 57%). LCMS purity 98%, m/z 475 [M+H]", 'H NMR (300 MHz,
CD,0D} 5: 1.398 (6H, t, J= 7.2 Hz), 2.26 (2H, br s), 2.77 (1H, s), 3.37 (4H, m), 3.55
(2H, d, J = 10.56 Hz), 3.81 (4H, br s}, 3.93 (2H, d, J= 10.5 Hz), 4.71 (2H, br s), 7.61
(2H, m),.7.76 (1H, d, J = 8.4 Hz), 7.95-8.04 (3H, m), 8.20 (1H, s), 8.71 (2 H, s).

—

Examples 60 and 61 were prepared in an analogous manner to example 59;

Example 60: N-Hydroxy 2-[6-(acetylnaphthalen-2-yImethylamino)-3-

azabicyclo[3.1.0]hex-3-yl]pyrimidine-5-carboxamide

alats800




LCMS purity 99% nfz 374 [KEW 1H NMR (300 MHz, CD30D) 8: 0.98 (1H, br s),
1.88 (2H, br d), 3.09 (2H, d, J= 6.9 Hz), 3.62(2K, d, J=11.7 Hz), 3.99
(2H, d, J= 11.7 Hz), 4.24 (2H, s), 7.50 (4H, br s), 8.66 (2H, n), no peaks
for NHOH NH due to MeOD. Exanple 74: N-1-1vciroxv

246411qui nol i n- 2- vl et hvf | am nol net hyl } - 3-

azabi cycl or 3. 1. 0Olhex- 3-V8Pyrim d| ne 5 carboxam de 0\ HO N7 <-1 No>Th N
LCVS purity 98% mz 391 [ MtHr, 8300 MHz, CD30D) 8: 1.09 (1H, br s),
1.95 (2H, bEMS)urig 98%, (a1 Giv+Ha", EﬂNWH, OQMHz=CROB) §:42)32 (GH.PTS)2H, d, J=
11.7 Hz), , 7 = 2 Hz)
T8 (i é‘s%eff’%g‘zi(m b.%g ié«i‘ti'zrﬂd = 136?!2’:‘%(84(5H%0“‘416Hz)]?3§ MR
8.41 (1H, dH.dd 85 3’“2876478@*4*&'33) 1P, (1h)pe @H‘»m N due to MeOD.
Exanpl e 75: N-El vdroxv 2-(641(6-fl uor qu| nol i n-2-yl methyl)am m | methyll- 3-
aza- bi cycl of 3. 1. %é dj I 88 LCMVS
purity 99okxample A F : , m, 1.95
(2H, br S)amB‘loI-E(aizhl-bldl,ciolsﬂD]lﬂa#&-!l}gﬂlrﬁdlqegiarnga}mde11 7 Hz) '4.01 (2H, d,
J= 11.7 Hz), 464(2H s), 7.56 (1H, d, J = 8.4 Hz), 7.65 (2H, m, 8.17
(1H, dd, J = 3.6, 5.4 Hz), 839(1H d,J:84Hz) 8.68 (2H, s), no peaks
for NHOH NH due to IVEOD 76 Hydr

245- ( napht hal ene- 2-sul f ony, a)ﬂ%

03yrrol -2(1H) -yl I pyri nthiTNle 5 8r boxam d 6 was prepared

foll ow ng the met hodol ogy described in $the 16

=

LCMS purity 98%, m/z 509 [M+H]", 'H NMR (300 MHz, CDs0D) 5: 2.32 (2H, br s),
2.43 (1H, brs), 3.24 (4H, m), 3.64 (2H, d, J = 11.7 Hz), 3.87 (2H, d, J= 11.7 Hz),
4.80 (2H, 5), 7.28 (1H, d, J = 8.5 Hz), 7.48 (2H, m), 7.67 (1H, brs), 7.82 (3H, m),
7.98 (1H, m), 8.60-8.69 (4H, m), 8.85 (1H, brs).

Example 62: N-Hydroxy 2-{(6-morpholin-4-yl-3-azabicyclo[3.1.0lhex-3~
ylipyrimidine-5-carboxamide

HO— H>—C >_'N \_/

Example 62 was prepared following the methodology described in Scheme 11.

tert-Butyl 6-morpholin-4-yl-3-azabicyclo[3.1 .01hexane-3-carbo$<vlate

A solution of intermediate B (200mg, 1.01mmol) in anhydrous THF (5ml) was added
to a stirfing solution of 1-bromo-2-(2-bromoethoxy)ethane (234mg, 1.01mmol) in
anhydrous THF (15mt) and triethylamine (323ml, 2.32mmol). The mixiure was heated

to reflux for 48 h. The reaction mixture was cooled to r.t., diluted with water (10ml)



Et hyl

245- (tert-but oxycar bonyl ) hexahydropyrrol o[ 3, 4-cl pyrrol -2(1H) -yl | pyri m di ne-
5- carboxvl ate To a solution of tert-butyl

hexahydr o- pyrrol of 3, 4-c] pyrrol e-2-car boxyl ate (0.396g, 1.86mol) in MCN
(10nl) was added K2CO3 (0.377g, 2.72mmol) and then internediate A (0. 48g,
2.08mmol ). The m xture was stirred for 90 mn, and then poured into water
(20mL). The product was collected by filltration, then dried under vacuumto
gi ve the tidrdextaspbuittdEmAcaB xEnil). The temisiodd otgéfic 43chs, wes8¥ashetiH NVR (300

e Sas it brife 2 55, e rica, Mosichl b dyspatafed o Anef tnessifiugds L 2TH M

2- hexahydr opyifisdbyofash 4nohpyagralty 2(udidg dith ym(mmm i 8% MeOtED Oy biske O - / NH
Et0O 89 m f e dryness.
The resi du)eth%tgec ggﬁge%gggeg}o. Em é% %265}[ PIE) W@% carttidge,

washed wi t FCh@is)HandB (§H,G0Ml)8 (%exm)ezaw& i)t h3PRISE EPHhrmM)a 3.6 (4hbtnanol to
give the title conmpound (0.285g, 100% . LCMS purity >95% niz 263 [ ML- H}.
Route | - sulfonam de preparation Ethyl
245_(napht =i hv @ B-onorpholiopdo-Bleza b el 3 ¥
neb5- car boxyl ate To a suspension of et hyI
2- hexahydr opyrrol o[ 3, 4- c] pyr oI 2( yl pyri m di ne-5- carboxylate (0.271qg,
1.0mmol) in pyridine (5 m) %’@F al 8e sul fonyl chloride
(0.269g, 1.18mmmol). The m xt h, then water (25ml) was
added and t he product coll &t ed bnyI | tration. The product was washed with
further water and then dr| ed over ni ght under vacuumto give the titIe

conmpound 1 510 300 = 6.9 H
Soans 07 cafBufly o morbigin Sl Ralsig Rl Fomepns Y bdndineibl. |0 1,7 510,
12.3 He), 3)B'Bnr(1d}-l;va$jdi$salved 7 48, HQUI) Gokanye, (1a) 36d §trred agr.t Jor 17, Thisiz) |

(7 1i8 Z) 75 8.( 5 ( evaZ)m%?ed(té 'drynggs un]der rezg'ilugedr %e%s#g%%rgngzggﬁopeﬁ v dciih ™. 8.40

245- (napht Hﬁlxéhefo@%la@wﬁwmwmdww §hels'¢qpepﬁ*%wasz@1@d witb
vilovrim di Rfasenddpdnbtedb8mg, 0.7mmol) and anhydrous DMF was added to aid

dissolution of the subsirate. Finally intermediate A (18mg, 0.07mmol) was added and

gateH) - Y11Pyri mi di

the reaction rixture was stirred at r.t. for 18 h. The reaction mixture was purified by
flash chromatography eluting with 100% DCM to 6% MeOH/DCM to give the fitle
compound as a white solid (16 mg, 57%). LCMS purity 100%, m/z 319 [M+H]".

rimidine-5-carboxyiic acid

Ethyl 2-(6-morpholin-4-yi-3-azabicyclo[3.1.0Jhex-3-yi)pyrimidine-5-carboxylate
(16mg, 0.05mmol} was dissolved in THF {1ml) and a solution of 6M NaOH in water
(0.5ml) was added. The reaction was stirred at r.t. for 18 h. More 6M NaOH (0.5mi)
was added and the reaction stirred for a further 24 h. The reaction mixture was
evaporated to leave only the aqueous portion, which was acidified to pH~1 using
10% aq. HCl, then evaporated to dryness and used in the next step without further
purification. LCMS purity 100%, m/z 291 [M+H]".



O\ N _714 Et0O To a suspension of ethyl

2- hexahydropyrrol o[ 3,4-c]pyrrol -2(1H) -yl pyri m di ne-5- carboxylate (0. 1569,
0.59mmol ) in pyridine (2ml) was added 2-napht hal ene carbonyl chloride
(0.136g, 0.71lmmol ). The m xture was stirred for 3 h, then water (10nl) was
added and the product collected by filtration. The product was washed with
further 90 water and then dried overnight under vacuumto yield the title
conmpound (0. 217% 71% Route Il - afd ne prepraration Ethyl
2- (5 napht ‘ XA L BELL allj Y 2] -.!h" 1. HIREX-S 4 N
5- car boxy&a%&am,deO\\ -N EtO To a solution of ethyl
2- hexahydropyrrol o] 3, 4-c] pyrrol -2(1H) -yl pyri m di ne-5- carboxyl ate (0.187g,
0.71lmmol) in DCE (2ml) was added 2- napht haI dehyde (0.205g, 1.31mmol) and
sodi um tri acet oxybor ohydri de (0. 74 ;Fhe\m xture was stirred
for 3 h, then poured inRto DCIVI(l MO m ) was added, and
extracted with further (1 teco I ned anic extracts were
dried (MgS™4), concentfate d%urlfl ed by flash col unm chronmat ography to
yield the title conpound (0. 266g, 99% 1H NWMR (300 MHz, CDCI3) 8: 1.39
(311, t, J =6.9 Hz), 2.59 (2H, d, J 6.9 Hz), 273290(2H m,
2.94-3.10 (2H, m, 3.67 (2H d, J = 11.7 Hz), 3.82(2K, s), 3.90(2K, dd, J=
8.1, 12 Hz)he du@y2-(@Morpholing4ylif3-azaticyclofd, 1405hex-2B)nyBiiding §-catbdaliq 1H, s),
7.76- 7. 89 5%&@ tr%us EndR il 2drlydrot - Dﬂﬁtent)oértd%dmtfmn%@aﬁ%mbed for

exanpl e 76 onam de) "but they ar’e equal pplicable to am des and
ani nes. (11mg, 00 Smmol) were added. After stlrnng for ~6 minules, triethylamine (35,

3. %g f; Naggg Egt;ﬁqefygé.’% @F&r%emxte)dt@sahﬁféﬁmw&é Bl Y Fek Rlanikidre 1/ 11PVrimi
was st%red at r.t. for 18 h. The reaction mixture was diluted with water and extracted

with EtOAc (3 x 10mi) and DCM (2 x 10ml). The combined organics were dried
(MgSQ,) and evaporated onio silica. The residue was purified by flash
chromatography eluting with 100% DCM to 15% MeOH/DCM to give the title
compound as an off-white solid (10mg, 51%). LCMS purity 100%, m/z 406 [M+H]".

Sy wr i m di ne-

N-Hydraoxy 2-(6-morpholin-4-yi-3-azabicyclol3.1.01hex-3-yl)pyrimidine-5-carboxamide
— Example 62

\ 0
HO— H>_<: N N/

N-(1-isobutoxyethoxy) 2-(6-morpholin-4-yl-3-aza-bicyclo[3.1.0]hex-3-yl)pyrimidine-5-
carboxamide (10mg, 0.02mmol) was dissolved in DCM (2ml) and treated with 4M
HC! in dioxane {0.4ml, 0.1mmol). The resuliant mixture was stirred at r.t. for 30 min,
then evaporated under reduced pressure and azeotroped with MeOH (3 x 5ml) to
give the title compound as a white solid (2.3mg, 40%). LCMS purity 80%, m/z 306
IM+HT", "M NMR (300 MHz, CD;0D) 5 2.49 (2H, br s), 2.85 (1H, br s), 3.55-3.87 (8H,
m), 4.10 (4H, m}, 8.72 (2H, s).

Examples 63 to 66 were prepared in an analogous manner to example 62:



O-NO\ NS HOKNIO To a suspension of ethyl

245- (napht hal ene- 2- sul f ony1) - hexahydr o- pyrrol o[ 3, 4-

c]pyrrol-2-y1J-pyri m di ne-5-carboxylate (0 201g, 0.44mol) in ethanol (2ml)
was added 6M NaOH sol ution (2ml, 12nmol). The reaction was heated at 80C
for 2 h, 91 then cooled to r.t. The pH was adjusted to -5 by addition of
2M HCl . The solution was allowed to stand overni ght, and the product was
collected by filtration to g| ve t he ti®Bl e corrpound (0 1549, 82% . 1H NWR
(300 MHz, déxapibe p3:N-Hydmoy 2-@piperidin-djvl-3azabicyclpl3. Hpjhex-3-yBpg

3. 20- 3. 30 (jRELs-dRpoxantt@e (2H, dd J = 7.2, 10.5 Hz), 3.61 (2H dd, J= 6. 9,
11.7 Hz), 7°60-7.78 (ZH, m, 7.82 (1H, dd J =1.8, 8.7 Hz), 806(1H d,
J=8.1 Hz), 8.13 (1H, d, J= 8.7 Hz) 8.18 (1H, d, J= 7.8 Hz), 8.47(1H, s),

8.59 (2H, s). N (1- Isobut oxveohox
245- (napht hal ene- 2- sul f onvf| he :6D>f—3v4 cypyrrol 2(1H)-vll pyrimdin
e-5-carboxamde (1-1 ONI\H@—N— a so i on of

2- (5- (napht hal ene- 2- sul f onyl )H hexahydro pyrrol o[ 3, 4-c] pyrrol -2-yfipyrimdin
e-5-carboxylic acid (0.266g, 0.71lmmol) in DMF (2nl) was added EDCl (0.204g,
1. 06mmol ), g dntermediate D (1nfl, 7 | ) and DI PEA
(ont. " 21NN miid FEhciigi S L VUG (P01 MBa. fyDNSEHS AGRASH. Whr ect 1y ont o
a silica gel.7£@ym),. 2. Fh@HpbOsUE.V1 Y@ ne) %lgedzmm)m.wmmﬂmwzwdmm MeOH DCM
to yield the1thi‘#§§ ggﬁg;ﬁr}%{)ﬁ‘%a%gm)?ﬁﬁf(11;{?!3;55)}/\65 carried onto the next

step wi t hout

Example 64: N-Hydroxy 2-[6-(1,3-dihydro-2H-isoindol-2-yl}-3~
azabicyclo]3.1.0thex-3-yllpyrimidine-5-carboxamide

LCMS purity 100%, m/z 338 [M+H]", 'H NMR (300 MHz, ds-DMSO) &: 3.61 (2H, d, J
= 11.6 Hz), 3.97 (2H, d, J = 11.6 Hz), 4.75 (4H, m), 7.39 (4H, m), 8.68 (2H, s}, 11.11
(1H, brs), 11.82 (1H, br s), further 3H under DMSO and water peaks.

Example 65: N-Hydroxy 2-[6-(3-0x0-3,4-dihydroisoguinolin-2{1H)-yl)-3-aza

bicyclof3.1.0]hex-3-yllpyrimidine-5-carboxamide

LCMS purity 100%, m/z 366 [M+H]*, 'H NMR (300 MHz, CD,0D) 5: 2.17 (2H, br s),
2.51 (1H, t, J= 2.1 Hz), 3.62 (2H, s), 3.71 (2H, d, J = 10.1 Hz), 4.10 (2H, d, J = 10.1
Hz), 4.60 (2H, s), 7.17-7.33 (4H, m), 8.68 (2H, s).



N- Hvdr oxv 2- 15- (napht hal ene- 2- sul f onvl ) hexahydr opyrrol o( 3, 4-cl pw ol -2(1H) -
vl |l evrim di ne-5-carboxam de - Exanple 76 To N-(1-isobutoxyet hoxy)

215- (napht hal ene- 2- sul f ony1) - hexahydr opyrrol o[ 3, 4-

c]pyrrol -2(1H)-yfi-pyrimdine-5-carboxam de (0.255g, 0.5nmmpl) was added
TFA/ DCM MeOH (5ni, 1:2:2 mxture). The solution was stirred for 2:h, then
concentrated under vacuum The resi du,%bwas purified by reverse phase HPLC
to yleldthe desweﬂ 0 . [ >98% m z 440 [ M+H],
1H NMR  92E¥ Vehie-g 4 N2V U3 44, dd, J = 3.3, 10
Hz), 3.45 §ﬂﬁicy§li>{3dOme(i:-.'.&yl]@[.rﬂni_k@)g-,5-&:r5c’hxgrﬁldg dd J=6.7, 11.4 Hz),
7.62-7.77 (2H, m, 7.83 (1H dd, J= 1.1, 85 Hz), 8.06 (1H d, J=7.8 Hz),
8.13 (1H, d, J= 8.8 Hz), 8.17 (1H, d, J- 8 2 Hz), 8.47 (1H, s), 8.55 (2H,

s), 11.02 (1H, s). Exanpl es77 N85 ed in an anal ogous nmanner
to exanple 76: Exanple 77: %
245- (napht hal ene- 2- car bditN hex vdro rroI 0153, -

0,\7

clpyrrol -2(1H) -yl | pyri mi di ne-5- car boxamni de -N N LCMS purity
98% mz 404 [ MkH], 1H NVR (300 MHz, d6-DMBS0) 5: 2. 95 3 15 (2H m,
3.25-3.63 (4H m, 65- 3. 95 4Hn})‘75276 3H, 7.90-8.05 (3H, m,
8.13 (1H, h‘?MS@UBth@%Hm/%§52 Bl+o MWOQ)\AHZ@D@D)@@M&?HQQ »Exanpl e 78:
N- Hydr oxy 288(1H brs) 325(2H m), 3.75 (4H, m),412(2H d, J = 11.8 Hz), 4.62 (2H, brs),

24544- phenoxY ut'yry )7 exa r opwr ol or 3, 4- cl pyrrol 2( 1H) - APyri m di ne- 5- car box
i do H, ), 8.70 (2H, S,

Example 67: N-Hydroxy 2-[6-{guinolin-2-ylamino)-3-azabicyclo[3.1.0]hex-3-

ylpyrimidine-5-carboxamide

o N
H
>—</: \>—N<:I>—N Ng.
HO—N  \=N
H =

Example 67 was prepared following the methodology described in Scheme 12.

teri-Butyl 6-(guinolin-2-ylamino)-3-azabicyclo[3.1.0]hexane-3-carhoxylate

H
boc—-N<:{>—N N
l 3
0

Intermediate B (200mg, 1.01mmol} was combined with 2-chloroquiniline {328mg,
2.02mmol) and the two solids melted at 100°C for 16 h. The reaction was then cooled
and the residue purified by column chromatography eluting with 0 to 3% MeOH in
DCM to give the title compound as a brown oil (320mg, 97%). LCMS purity 94%, m/z
326 [M+H]".




O\l N HO NN LCVB purity >98% mz 412 [ MtHr, 1H NWR (300 MHz, CD30D)
6:2.05-2.15 (2H, m, 2.46-2.67 (2H, m, 3.0-3.22 (2H, m, 3.38-3.58 (4H,
m, 3.70-3.95 (4H, m, 3.97- 4.08 (211, in), 6.88-6.93 (3H m, 7.22 (21-1,
dd, J = 7.8, 7.8 Hz), 8.68 (2H, s). 93 Exanple 79: N Hydroxy

245- napht hal en- 2-yl met hyl hexahvdr opyrrol oi 3, 4-

clpwol -2(1H)-vl | pyrim di ne-5-carboxam de LCVS purity >98% mz 390

[ MPfHr, 1H NMR (300 MHz, cl6-DMS0) 5: 3530-3.40 (21i, m, 3.40-3.90 (8H m,
4.57 (2H, g3-Azdbi6kiofRHOIhe}-6-yHa@RoliB-2l- m, 8.65-8.75 (2H, m), 9.04 (1H,
br s), 10.09 (1H, br s), 11.12 (1H, br s). Exanple 80: N-Iivdroxv

245- ( 5- nmet hoxvi ndan- 1- v1l) hexaM dr opw ol or 3, 4-

cl pwol-2(1H)-vlIl pw m di ne-5-c amyde -N HON LCMVS purity >98% m z
396 [ MtH, 1H NMR (300 MHz, oDy 5N 63 (2H, m, 2.88-3.05 (1H m,
3.0-3.5 (9H, m, 3.53-3,80 (5H, m, 4.5] 1H m, 6.87 (1H d, J = 7.7
Hz), 6.95 (1H, s), 7.48 (1H, d, J = 8.2 H 767 (2H, s). Exanple 81:

N- hydr oxv 2-15-(3, 5-

bi strifl uoromet hyl benzenesul f onvl) hexahvdr opyrrol or 3, 4-ci pwol -2(1111-4-
PVri m di nedi&t-8aiybdicuuiriotie2-ylamino)-3-azabicyclof3.1.0]hexane-3-carboxylate (320mg,

0.98mmol) was stirred in 4M HCI in dioxane (2ml} at r.t. under N, for 15 min. The

solvent was then removed in vacuo and the residue dried under high-vacuum and
used in the next step without further purification. LCMS purity 91%, m/z 226 [M+H]".

rimidine-5-carboxylate

(3-Azabicycio[3.1.0]hex-6-yl)quinolin-2-yl-amine (0.98mmol), was stirred in MeCN
{(10mi) and DMF (10ml) at r.t. under N,. K:CO; (1.35g, 9.8mmol) was then added and
the mixture stirred for 15 min. Intermediate A (227mg, 0.98mmol) was then added to
the reaction mixture and stirring continued for 30 min. The reaction was then diluted
with HzO (100mi} and extracted twice with EtOAc (2 x 100ml). The combined organic
extracts were dried (MgS0,) and solvent removed in vacuo to give the title
compound as a light brown solid which was used in the next step without further
purification. LCMS purity 82%, m/z 376 [M+H]".

2-[6-(Quinolin-2-vlamino)-3-azabicyciof3.1.0]hex-3-vlipyrimidine-5-carboxylic acid

0 N
A b
=

Ethyl 2-[6-(quinolin-2-ylamino)-3-azabicyclo[3.1.0]hex-3-yi]pyrimidine-5-carboxylate
(0.98mmol) was stired in THF (10mi) and H,O (10mil) at r.t. for 64 h. The reaction

was then acidified to pH~3 and the solvent removed in vacuo to give a brown solid.



ONOII NNSII HONO F F 94 LCVS purity >98% mnmlz 526 [MrHIt, 1H NWR (300
MHz, d6-DMsO) 8: 2.93-3.05 (2H, m, 3.20-3.28 (4H, m, 3.50 (21-1, dd, J =
6.4, 9.8 Hz) 3.63 (2H, dd. J = 7.3, 11.9 Hz), 8.34 (2H, s), 8.52 (1H, s),
8.63 (2H, s), 8.99 (1H, br s), 11.06 (1H, br s). Exanple 82: N Hydroxy
2-15-{(4-(trifluoromethoxy)phenyl | sul fonyl } hexahydro

pwrol c43, 4-cl pyrrol -2(1H) - yIIpyrimdiﬁiﬁS carboxamde O Il NS HONFF

98 B e el 1 90 G L 720,

3. 33- 3. 46 Krdtn soidi (103mg, 30% ovkD 33tdhz). LCRISGRri(y2%,daz 348 p]9, 11.5 Hz), 7.60
(2H, d, J =8.0 Hz), 7.95 (2H, d, J = 8.8 Hz), 8.64 (2H, s), 8.97 (1H, br
s), 11.05 (1H, br s).

N-(1-lsobutoxyethoxy) 2-[6-(quinolin-2-ylaming)-3-azabicyclo[3.1.0lhex-3-vli-

rimidine-5-carboxyamide

2-18-(Quinolin-2-ylamino)-3-azabicyclo[3.1.0lhex-3-yljpyrimidine-5-carboxylic acid
{103mg, 0.29mmol) was stirred in DMF (10ml) at r.t. under N,. EDCI (67mg,
0.35mmol) and HOBt (47mg, 0.35mmol) were added and the mixiure stirred for 10
min. Intermediate D (200u1, 1.45mmol) and triethylamine (2021, 1.45mmol) were
then added and the reaction stirred for 16 h. The reaction was then dituted with H,O
(100mt) and extracted with DCM (2 x 100ml). The combined organic extracts were
dried {(MgSQ,) and solvent remaved in vacuo. The residue was purified by column
chromatography eluting with 0 to 10% MeOH in DCM to give the title compound as a
white solid (48mg, 36%). LCMS purity 85%, m/fz 463 [M+H]".

N-Hydroxy 2-J6-(quinoclin-2-ylamino)-3-azabicyclof3.1.0Thex-3-vl|pyrimidine-5-

carboxamide — Example 67
IRaSeN

N-(1-Isobutoxyethoxy) 2-[6-{quinolin-2-ylamino)-3-azabicyclo[3. 1.0]hex-3-yl}-pyrim
idine-5-carboxyamide {(48mg, 0.1mmol) was stirred in DCM (2mi) at r.t. under N;. 4M
HCl in dioxane (20ul, 0.2mmol) was added, immediately causing a solid to
precipitate. The reaction was stirred for 10 min and then solvent removed in vacuo.
DCM (~10ml) was added to the residue and the solid filtered and dried to give the
tile compound as a white solid (21mg, 58%). LCMS purity 98%, m/z 363 [M+H]",
(300 MHz, ds-DMSC) &: 2.19 {2H, br s), 2.99 (1H, m), 3.63 (2H, dm, J= 11.7 Hz),
4.27 (2H,d, J=11.7Hz), 7.15 (1H, d, J= 8.8 Hz), 7.53 (1H, t, J= 7.6 Hz), 7.81 (1H,



Exanpl e 83: N-Hydr oxy

243- (3, 5-di fl uor obenzyl ) hexahydr opyrrol o[ 3, 4-cl oyrrol 2(1H) -yl | pyri m di ne- 5-
carboxamde O (HO-NNN LCMS purity >98% nfz 376 [ M+Hr, 1H NVR (300 MHz,
de-DWVS0) 8: 3.00-3.15 (2H, m, 3.42-3.51 (2H, m, 3.53-3.65 (2H, m,
3.65-3.88 (4H, m, 4.42 (2H, s), 7.22-7.33 (2H, m), 7.39 (1H t, J = 9.3
Hz), 8.70 (21-1, s), 11.21 (1H, bra), 11.10(1H, bra). Exanple 84: N Hydroxy
245- (4- met hoxybenzyl | hexahydr opyrrol 0¥3, 4-cl pyrrol 2(11-1) -yl | pyri m di ne-5-c¢
ar boxam de t, J 93.6HEHT .puH, ¥, >98%Hz) 0BG, M6, 0HEH SNIBR1IG30D0 \-B, d6- DVS0)

5. 2.9-3.1 * Dy 3 , 3.78 (3H, s),
4.28.4.35 (%%?3?2”6%%‘??}6@?@@%@ Wﬂ’gg)?%ﬁg%&wﬁfm 8.67-8. (73( 2K : |
9.88( 1K, br s), 11.10(1H, br s). Exanple 85: N Hydroxy

2-15-(4- chl grohg0gy lhb pralaysh mwﬂ%g&:ﬁ%w&b&@é ¥ Opyri midi ne-5-carb
oxam de O\ r HO N7( ad  LCMS purity >98% nmz 374 [MH], 1H NMR (300
Mz, d5-DMSO) 5: 2.98-3.12 (2H, n), 3.28-3.50 (2H, n), 3.52-3.71 (4H, ),
3.72-3. 86 (Eddmpn 68:4N-B0drbx¢ 2-[6-Lidoqliholi?-150amifcb8-akdbicydR[3.1D1ké-8. 75 (2H,

m, 10.08 (1H r.bl:d.sg 11.11 Q(}H br s). Exanple 86: N Hydroxv
2-19- ( naphtm%%%} BRI o- di azaspi rol ' 5. 51undec- 3- vl bwr | ni di ne-5-ca

r boxam de
O>_CN>__ N—
) N<:[>vN
Ho—y N\ N H N\ /

LCMS purity 99%, m/z 363 [M+H]", 'H NMR (300 MHz, ds-DMSO) 5: 2.35 (2H, br s),
2.84 (1H, m), 3.65 (2H, dm, J = 11.7 Hz), 4.33 (2H, d, J= 11.7 Hz), 7.34 (1H, d, J =
6.9 Hz), 7.74-7.82 (2H, m), 7.95-8.02 (2H, m), 8.73 (2H, s), 8.80 (1H, d, J = 8.4 Hz),
10.12 (1H, br s), 11.15 (1H, brs), 12.81 (1H, br s).

Example 69: N-Hydroxy 2-{[3-(2-naphthylsulfonyl)-3-azabicyclo[3.1.0fhex-6-

yllamino}pyrimidine-5-carboxamide

To a solution of intermediate B (150mg, 0.76mmol) in MeCN (0.7ml) was added
KzCOs. To this, a solution of intermediate A (174mg, 0.76mmol} in MeCN (0.7ml) was

added dropwise resulting in a white suspension. Stirring at r.t. was continued for 30



ONM\O NS 11 HO-NO Exanpl e 86 was prepared follow ng the nethodol ogy
described in Schene 17. The title conpound was prepared fromtert-butyl

3, 9-di aza- spi ro[ 5. 5] undecane- 3- carboxyl ate using the sane net hodol ogy
described for exanple 76. LCVS purity 90% mz 482 [M+H], 1H NWVR (300 MHz,
d6-DIVBO) 8:1.30 (4H, m, 1.58 (4H, m, 3.03(4K, n), 3.70 (4H, m, 7.69 (1H,
dd, J-) .3, 6.9 Hz), 7.74 (1H, dd, J=1.9, 8.1 Hz), 7.78 (1H, dd, J= 2.1,
8.7 Hz 810 2K, d, J=7.8 8. 15 H d, J=_8.7 Hz), .8.22 (2H, d, J=
5.2 Hz), ﬁemhwbIfhes\yh=te§ue%¢ne@m,wr§$lpa'%é“@wamﬁ r@agﬂﬁ% PR WSy oxv

6- 15- nap ht é\@psm&f vd drsddivel 1memc\mlmmn pid whshed with water (5ml). The EtOAc

ci pw ol - 2- vl QX 87 was

pr epar ed £'8¥q" (Wasrﬂ% fr’] ﬁ@%’@‘&r‘aﬁ?&g" ecseg{;r?tgcé%? drwl'\%ch Mrcﬁ@g%@%&l

2[ 5- (t er t - Hubmaiograpby(ORLXROM dr 21 Me@H/DTH]) gars i il boragoLpy ayBh ogfﬂ di ne- 5-
car boxyl at @i solid (0.15g, 57%). LCMS purity 89%, m/z 349 [M+H]".

Ethyl 2-(3-azabicyclo]3. 1.01hex-6-ylaminolpyrimidine-5-carboxyiate irifluoroacetate

()4

A solution of tert-butyl 6-{f5-(ethoxycarbonyl)pyrimidin-2-ylJamino}-3-azabicyclo[3.1.0]
hexane-3-carboxylate (0.15g) was allowed to stand in 20% TFA/DCM (10ml} at r.t.
for 1 h. The reaction mixiure was concentrated to dryness giving the title product as
the TFA salt (0.17g). LCMS purity 76%, m/z 249 [M+H]". The product was used in the
next stage without purification.

Ethyl 2-{[3-(napthyisulfony)-3-azabicyciof[3.1.0lhex-6-yllamino}pyrimidine-5-carboxyl-
ate

_UJ-'

OO

To a solution of ethyl 2-(3-azabicyclo[3.1.0]hex-6-ylamino)pyrimidine-5-carboxylate
(107mg, 0.4mmol) in dry DCM (5ml) was added EtsN (0.18ml, 1.2mmol). A solution
of naphthalene-2-sulfonyl chloride (98mg, 0.4mmol) in DCM (5ml) was added slowly
under N. The mixture was stirred at r.t. for 1 h, and was then diluted with DCM
(30ml) and washed with sat. ag. NaHCO; {2 x 20ml) followed by water (10ml) and
brine (10ml). The DCM was dried (Na,SQy), fillered and evaporated to dryness to
give a pale yellow solid. Purification by flash column (DCM to 2% MeOH/ DCM})
afforded the title compound as a white solid (128mg, 73% - over two steps). LCMS
purity 100%, m/z 439 [M+H]".



To a solution of tert-butyl hexahydro-pyrrol o[ 3, 4-c] pyrrol e-2-carboxyl ate

(1.11g, 5.23mmvol) in dioxane were added ethyl 6-chloronicotinate (1.28g,

6. 9nmmol ) and DI PEA (2nl, 11.6nmol). The m xture was heated at 75C for 3

days. The m xture was then poured into Et OAc (100nm) and washed with

sat urated anmmoni um chl oride (50nml), water (50ml) and brine (50nil). The

organic fraction was dried (MgSO4), concentrated and purified by flash

col uim chromat ogr aphy (5% MeOH- DCM) t@9yield the title conpound (1.429g,

75% m z m&SNédwﬁms@umMNﬁb@QQ Nt@thex@@ERindpyrignidde-6-thtbogdic J = 0. 6,
Hz) gﬁﬁ-(lH dd, J= 2.4, 9.0 Hz), 6.32 (1H, d, J= 8.7 Hz), 4.34 (2H,

), 3.24-3.85 (8H, m, 3.03 (2H, m, 1.47 (9H, s), 1.38 (3H, t,

J = 7 2 Hz) Et hyl

2- hexahydr opyrrol o] 3, 4-cl eyrra 21 1H) -yl pyri di.ne- 5ycar boxyl at e

hydrochl ori de O\\ t=14 Et u@ g Sbm%re s stirred for 2 h, then

Et 20 (50nml) was added. T aduc colH bgHfiltration and vvashed

with further Et20 (50m) tse<yield the title conpound (1.19g, quant.). 1H

NVR (300 MHz, d6-DMS0) 5: 9.95 (1H, br s), 9.84 (1H, br s), 8.44 (1H, d, J=

1.8 Hz), 8.20 (1H, dd, J.= 2.1, 9.3 Hz), 7.01 (1H, d, J= 9.3 Hz), 4.31 (2H,

g, J= 7.2 Hpo)asguiionsf ebyi2Hinapthylsdiiody))-B3Rabicyclo[J £0lhepbHz) . Et hyl

6- (5- napht gﬂéﬁmo%yxmmwbar%&%@ﬂ%svaé@hr%ﬁvmw (%H{}réhhw\ﬁed-i {1owfy i di ne-5-

car boxam d suspensi on of

2- hexahydr dfpradeed| @ NeQH () She Sqitiap Vgﬁsp‘;}"ff?‘a?frfé f8r2 é@r E‘a&v%&og
hydr ochl or lrﬁﬁu(&m&%ldlﬁed&&mﬁlb with 2DOECItb gl awarie paamdtezmhumndsu hal dehyde

(0.57g, 3.64 d sodiumtriace 3.68nmol ). The
i xcure wadoled aRtBR e R GRS BiRPEE e FiMp o coar um

bi car bonat @omDO@ndla)saWhm lid GLISMOnE8 e X Crid8 pudty P8 %, rBlZW(IZMkH]IOOnTL) and
the conbi ned extracts were dried (MJ504), concentrated and purified by
flash col umm chrorratoraphy (4% I\/EOH- to XI el d the t|tIe conmpound

(0. 255g, 33YATetrabydprioyras-3 Eapihyisulahenyl gzabigycloj3. 14 i) | 7.92
(1H dd, Jxii@miho m@udﬂﬂes-ce?rbamcie‘39 (3H M, 7.44-7.49 (3H m, 6.53 (1H,
d, J-87Hz) 4,25 (2H, q, J= 7.2 Hz), 3.65-3.74 (4H, m, 3.35-3.41 (2H,
n), 2.94 (2H, m, 2.57-2.64 (2H, m, 129(3H t, J=17.2 Hz).

6- ( 5- Napht hal en- 2- yl net hvl x@,hv - pyr‘g‘l ci pvrrol -2-vhovri di ne-5-ca
rbmic acid (N QQ N
O

To a solution of 2-{[3-(2-naphthylsulfonyl)-3-azabicyclo[3.1.0]hex-6-
yllamino}pyrimidine-5-carboxylic acid (105mg, 0.26mmol) in DCM (5ml} and THF
(5mi) was added EDCI (59mg, 0.3mmol). EtzN (0.08mi, 0.8mmol) was added
followed by HOBt (42mg, 0.3mmol) and O-(tetrahydro-pyran-2-yl}-hydroxylamine
(36mg, 0.3mmol). The suspension was stirred at r.t. for 3 days. Further EDCI (14mg),
EtsN (0.02ml), HOBt (11mg), and O-(tetrahydro-pyran-2-yl}-hydroxylamine (9mg)
were added and stirring at r.t. continued for a further 3 days. The reaction mixture
was evaporated fo dryness, re-dissolved in EtOAc (20ml) and washed with sat. ag.
NaHCO:z (10mf) and water (10mi). The EtOAc layer was dried (Na,SQ,), filtered and
concentrated to dryness to afford the title compound as a white solid (110mg, 83%).
LCMS purity 90%, m/z 511 [M+H]".



HO - 98 (2nl, 12mmol). The m xture was heated at 80C for 90 mn and then
cooled to r.t. Concentrated HCl was then added until a precipitate forned,
and the solid was collected by filtration (240ng, quant.). The conpound was
carried onto the next step wi thout characterization. N-(1-]sobutoxyethoxv)
6- ( 5- napht hal en- 2- vl net hvl - hexahvdr o- pw ol 013, 4-clovrrol - 2-

Vnovr i di ne-5- car boxam de To a sol ution of

6- (5- napht hal en- 2- yl net hyl - hex]ahydro %ﬁ/rrol 0 .

yl ) pyri di ni¥:Hydeoxy 2 abatbyigulionyipaezabicvsiond NS NNIGRES- 5 dded HOBt
(0.26g, 1. ma)mdeED@a,ﬁ@ea@Bg, 1.6mmol ), D PEA (1nTL 5. 8rrrm|) and
intermediate 13 (Inml, 7.4mmol). The mixture was stirred overni ght and then

poured into Et20 (250ml) This was washed with water (50nl), saturated
sodi um bi carbonate (50nl), e@? (5Qnt) and\:j}ib?(e (50nL). The extract was

then dried (MgSO4), concer —afnd 4—(\ed/ flash col um

chr omat ogr aphy (4% MeO 74 odyi erd tHé dbipound (0.199g, 58%. 1H
NVR (300 Mz, ds-DVO) 8=F1 17 (11-1, br ), 8.50 (1H d, . 1= 2.1 }b),
7.81-7.90 (4H, m), 7.77 (1H, s), 7.42-7.50 (3H, m), 6.52 (1H, d, J = 8.8
Hz), 4.95 (2H, g, J = 7.0 3. 61- 9 (2H, m,

2.60-2. 69 %solﬂgoan Wﬁet@hw&@myf’m 'Y'f’%‘)% {é%ﬁngad’fhyf”‘%ow% 0.86 (6H, d,
J‘(G 6 Hﬁ)azaNcWﬁtBQWhexu -yl amlno}[:r)]yrlcrimdlne-fi -carboxamide (110mg,02‘||mmol) in |

6- (5- napht ha vdr VI 2-yDovri di ne- 5-
car boxam d bﬁ&xén‘\éﬁggég}d q’%m d@%‘gﬁﬁg gmﬁgflr J”?em”(% rewas

6- ( 5- napht$tailedrﬂorz&lybmtehymommﬁwnbnW'leﬁx[:GBSdﬁ"é}Wrembﬁqdlbypyfi di ne-5-car
boxam de( Oy Od =0fthg Igfﬁlg)ggi’rﬂl x5 Snd ol Entmon %I’l@glﬂnéé}%uc& ﬁregéure-rhe sol ution

was stirre hen concentrat ed under vacuum 99 residue was
suspended Pyificainn @WWW@NPL&Q?VEFWN“FE%H%M aprpavhite eelitt @SVEY: washed with
1:1 sat u][ amd) sofhsWikik wardh airas 2 (Vi Ui%l/ﬂ-lzad%CbMSO gs: ((fPnl) . The
organic fraction rie 0 e url y reverse
phase HPLQ Wé%ﬁi'ﬁé?tqu(zga éo?f%)é&%fg‘@jn%é&&/&’? ﬁ}’zﬁ gg&?ﬁi H; 1H NMWR
(300 MHz, MRHFOME)8.50 (3, 64, . 20{1H]s), 8.65 (BH.I)Hz), 2. 90-3. 07 (4H m, 3.37-3.58
(4H, m, 3.89 (2H, s), 6.46 (1H, d, J= 8.9 Hz), 7.33-7.44(3K, m,
7.70-7.80(5K, m, 8.37 (1H d, J= 2. 2 Hz) Exarrple 88. N-1-1vdroxy

4- { 64( naphExampla79: Nitvdre 2-naphthylsufenviaminglazetidithl - 3- v1} - benzani de
Exanpl e 88y, mmaﬁﬁeg@é}bgpgdﬁgw ng the net hodol ogy described in Schenme 19.
tert-Butvl

6- (napht hal ene- 2- et hvl am no) - 3- azabi cvcl o 3. 1. 01hexane- 3- car boxyl at e

SSCIDNSY.
OCnt )<
O N N~

Example 70 was prepared following the methodology described in Scheme 14.

Ethyt 2-{3-[({tert-butoxycarbonylaminolazetidin-1-yl}pyrimidine-5-carboxylate
N=—= 0
H
boc/N—<>N—<}\l:/>_<o

Intermediate A (267mg, 1.16mmol} was added to tert-butyl azetidin-3-yl-carbamic
acid (200mg, 1.16mmol) and K,CO3 (481mg, 3.48mmol} in MeCN (10ml) at r.t. under
Ns. The resultant white suspension was stirred at r.t. for 4 h. The reaction mixture
was diluted with water (50ml) and exiracied into EtOAc (3 x 50mi). The combined




boc-NO) >-N The title conpound was prepared as described in exanple 20.
6- ( Napht hal ene- 2- net hyl am no) - 3- azabi cycl of 3. 1. 0Olhexane HNO>41i

tert-Butyl

6- (napht hal ene- 2- et hyl am no) - 3- azabi cycl o 3. 1. 01hexane- 3- car boxyl at e
(800mg, 2.37mml) was stirred in 4MHCI in dioxane (10nml) at r.t. for 1 h
and then at 40C for a further 1.5 h. The solvent was then renoved in vacuo
and the residue dried and used in theg8hext step w thout futher

puri fi cati @gankd@ViRsgsnverewa808¢ with wat2B@ { S, brincl GOmBY drigd (MgSO,) and

4-{64( napht hal e

6- (Napht hal°8H e"ﬂ”""%&ﬂ)h”%’%‘@%y eg@%ggmé&ﬁd%%%@%g&%a%?g&gml “benzoat e

stirred |nlﬂv&bl(r3£)mg%anlzt323 [MthijtldH NER (400008, CBQY §; 1-3B(3HO DK and et hyl
4-f| uor obe I t for 3
days. The ;@gc ion g\zg_‘ E{) m%@%ﬁifgb\ggg t(%ﬁ’e% 4%%?(2!—[?[5}?? da(?\%ﬁﬁoﬁi gé@ ?%to H20
(100ml). THE&.@ks extracted with DCM (2 X 100ml), the conbl ned organic

| ayers dried (MgSO4) and the solvent renoved in vacuo to give the title
product as an orange oil _whi ch was used in the next step wthout further
purificati &ihvl Pdkgmingaret yk e carhoxyiate hydrochioride

4-{6- 1( Napht hal en- 2-y| met hyI ) -am noI 3-aza- bicycl of 3. 1. 01lhex- 3-y11- benzoi c
acid trinethyl syl anoate Et hyl

4{ 6- [ (napht hal en- 2-yl net hyl ) _@_{ ycI o[ 3. 1. 0Thex- 3-y1} - benzoat e
(500mg, 1 29mmol ) was stlrrela In ')‘:_z: ith potassium
trimethylsilanolate (332ng, 2, 58mml) at r. t _u\qder N2 for 6 h. Mre
potassiumtrimethyl silanolate (332ng, 2,58nmmpl) was added and the reaction
stirred at 50C for 4 days. The reaction was allowed to cool to r.t. and a

preci pi t at s BCMAGioxdhé gsn@sﬂdssgahaa Qpbtﬁwzf{aJ[(ternatl on, dri ed and used in the

n,\f?tl IStngut Wg?%la&ijy )grrrll%o]a%*rdl in-1-y I:Eylranrildine— —carbg A Ite Y32991é? 1mmo!) anc? [ M-H] 4.

446- 1Thaphtthateantid-stirme aitmtl for 30rivéiro| FH@-suzperisioo wels epBeebirgief éx&cyb ko benzani de
give the title compound as a white solid (323mg, quant.). LCMS purity 78%, m/z 223

IM+H]".

Ethyl 2-{3-(2-naphthylsulfonyaminelazetidin-1-yl}pyrimidine-5-carboxylate

Et:N (0.51ml, 3.68mmol) was added to a stirred suspension of ethyl 2-(3-
aminoazetidin-1-y)pyrimidine-5-carboxylate hydrochloride (317mg, 1.23mmol) in
PCM (15ml) at r.t. under N,. Naphthalenesulfonyl chloride (306mg, 1.35mmol) was
added in one portion at r.t. and the solution stirred at r.t. overnight. The reaction
mixture was diluted with DCM (50mi} and washed with sat. NaHCO; (2 x 50ml),
water (50ml), brine (50mf)}, dried (MgSQO,) and concentrated in vacuo to give a cream
solid. Purification by flash column chromatography (2% MeOH/ DCM) afforded the
titte compound as a white solid (354mg, 70%). LCMS purity 97%, m/z 413 [M+H]",
H NMR (400 MHz, CDCl3) &: 1.32 (3H, 1), 3.87 (2H, m), 4.29-4.38 (5H, m), 5.18 (1H,
d), 7.65-7.70 (2H, m), 7.83 (1H, d), 7.93-8.02 (3H, m), 8.45 (1H, s), 8.76 (2H, 8).
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4-{6-[ (Napht hal en- 2-yl net hyl ) - am no] - 3-aza- bi cycl o[ 3. 1. 0] hex- 3-y1}-benzoi c
acid trinethylsylanoate (1.29mvl) was stirred in DMF (30ml) at r.t. under
N2. EDCI (297ng, 1.55mmol), HOBt (209ng, 1.55np1), internediate D (89p1,

6. 45mol ) and NEt3 (8990, 6.45mmvl) were added and the reaction stirred at
50C for 24 h. After this tine the reagfion was cooled tor.t. and diluted
with water ; 2d . &pOHﬁ) t he organic
| ayer dri et ENGSER ARG oot s £5Fe was purified by
col um chronatography (1096N@0H in EKI@ to glve the title conpound as an
orange oil (117ng, 199%. S purity 70% nfz 474 [ MkHr. N Hydroxy

4-{64( napht hal en- 2- vl net nol - 3- aza- bincycl o[$. 1. 0lhex- 3-v1}-
benzani de - Exanpl e 88 Z- 1300blt oxvethaxy)

446- Rnapht hal en- 2-yl net hyl ) \agi %Cgl bi cRelA[ 33, 0] hex3- y1} - benzani de
(117nmg, 0.25mol) was stirred in (10m) at r.t. and 4M HCl in di oxane
(0.5mL) was added. The reaction was allowed to stir for 30 mn and then the

I t Th fied by G HPLC t
ai ve the TR 0al et 608 BT bt 3T1@ 0y LN purity 8%
374 [ MrHr . ddapbthivsRf¢r30amnblazetCiR G P} pyBritlirgsS-cabhxyiate £47m@, Fadnirddl) ins) , 3. 32
(725 5 ?)SH STngll ({0_%@53[-% MeJOH(ZQnIS;ah#the réfﬁg!} étﬁ')tlé'd a@?tv o@er@ayht( Fhl réltc%ﬁ]’t 8.1 Hz),

lg%? 102
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activity = [(Si - B) B) [} x 10 Si s the)signal in the
p w \or @ signal in the

presence of substrate,
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103 Range B: 1C50 from 101lnMto 1000nM and Range C. |1 C50 >1000nM W937 and
HUT cell inhibition assay Cancer cell lines (U937and HUT) growing in |og
phase were harvested and seeded at 1000 - 2000 cells/well (100plfinal
volume) into 96-well tissue culture plates. Followng 24 h of growh cells
were treated with conpound. Plates were then re-incubated for a further 72
- 96 h before a WoT-1 cell viability assay was conducted according to the
suppliers (Roche Applied Science) inst8uctions. Data were expressed as a
per cent age N-Hixrbiy 2-(Rj(Bha Isuiiodivaminoteatidin-é gl pynintidiec-aleadoramidé —i nhi bi t or,
as foll O\Arszgxa%h]er%i bition = 100-[(SI/S5x100] where Sl is the signal in the
presence of I'bitor and Sis the signal in the presence of DVMBO Dose
response curves were generat ed from8 concentrations (top final
concentration 10pM wth, 3~fold dilutions), using 6 replicates. |1C50 val ues
wer e determ ned by non- @ regressi gn an sisg after fitting the
results to the equation Y @ : d res e wth variable slope (%
activity against |og concenteaf i fof np , WSigpg Gaphpad Prism
software. 1C50 results were allocated to one of 3Hranges as follows: Range
A: 1C50<330nM Range B: 1C50 from 331Mto 3300nM and Range C. 1050
>3300nM HelLa cell inhibition Assay HeLa cells growing in | og phase were
harvest ed difé (§6€tddvagtadded® acstivtionwéNt(tefrangioo-2iilwatanvioYlem £-8HEo 96- wel |

tissue cul trféb@;y!@blﬁ}n?l?amlﬁé]|EJZQWWPg—yﬁﬁyrfﬂm&]ﬁe-@%#bo%rﬁi% 5eRlg §32ﬁfn%l)tlrf eat ed
W th corrpounds f1na 04

concent rat i on tes were then re- 1
i ncubat ed M 4TG0} angdYeGl (Hbatgteand tE%F‘g'FI\i{{S’PﬁBr rhetid 8 %@RBSUFE‘ST I

Vi 8b| | i tg Mmmddﬁdaﬁhﬁnmﬂy@nm@eﬁﬁor%hmgBQQthrdﬂaﬁdn Canc | nst 5 82,
1107-111 t
Teacur ed | MRHE WL EREaGRR fadh Do TP AAPRAIG By biciighg ki _cont "o

100- [ ( Si / S)BAM T yleld a white foam. Trituration in hot PCM (15mi) and MeOH (1ml} gave a
white precipitate which upon cooling to r.t. was isolated by filtration affording the title
compound as a white solid (82mg, 50%). LCMS purity 100%, m/z 400 [M+H]*, *H
NMR (400 MHz, ds-DMSO) &: 3.64 (2H, m), 4.12 (2H, 1), 4.31 (1H, br s), 7.71-7.76
(2H, m), 7.84 (1H, d), 8.09 (1H, d), 8.18-8.22 (2H, m), 8.49 (1H, s), 8.57 (3H, s), 9.01
(1H, s), 11.07 (1H, s).

Example 71: N-Hydroxy 2-{6-[(naphthalen-2-yimethylamino}methyl]-3-
azabicyclo[3.1.0]hex-3-yilpyrimidine-5-carboxamide

Example 71 was prepared following the methodology described in Scheme 15.

Ethvi 2-(6-{[(terf-butoxycarbonvlYaminolmethyl}-3-azabicyclo[3.1.0lhex-3-vl)pyrim
idine-5-carboxylate

Q —N
G
Et0>—_< N/>_ N—boc



where Si is the signal in the presence of inhibitor and Sis the signal in
the presence of DVMSO. |1 C50 val ues were determ ned by non-1linear regression
anal ysis, after fitting the results of eight data points to the equation
for signoidal dose response with variable slope (% activity against |og
concentration of corrpound) usi ng Graphpad Prismsoftware. 1C50 results
were allocated to one of ranges as z?l | ows: Range A: |C50<330nM Range B:

Mo HDAG BT SE( _)z\élcﬂ‘? DD s #lized oG R Whr ALY A A5TR ©
(4.44g, 32.1mmol) at r.t. under N for 10 min. Intermediate A (2.48g, 10. 7mmol) was
then added and the reaction stirred for 30 min. The reaction was then diiuted with
H:O (100ml) and extracted with EtOAc (2 x 100ml). The combined organic extracts
were dried (MgSQ,) and the solvent removed in vacuo. The residue was purified by
column chromatography eluting with 0 to 5% MeOH in DCM to give the title
compound as a white solid (3.5g, 90%). LCMS purity 97%, m/z 363 [M+H]", H NMR
(300 MHz, ds-DMSO) &: 0.70 (1H, m), 1.28 (3H, t, J = 7.2 Hz), 1.38 (9H, s), 1.6 (2H,
m), 2.93 (2H, m), 3.54 (2H, d, J=11.7 Hz), 3.82 (2H, d, J= 11.7 Hz), 4.26 (2H, q, J =
7.2 Hz), 6.92 (1H, m), 8.76 (2H, s).

Ethyl 2-[6-(aminomethyl}-3-azabicyclol3. 1.0lhex-3-vl|pyrimidine-5-carboxylate

0 —N :
Et0>_{i\,]/>7N NH

Ethyl 2-(6-{[{tert-butoxycarbonyl)amino]methyl}-3-azabicyclo[3.1.0lhex-3-
yl)pyrimidine-5-carboxylate (1.7g, 4.7mmol) was stirred in DCM (20mi) at r.t. under

2

N.. 4M HCI in dioxane (2.35ml, 9.4mmol} was added, immediately causing a solid to
precipitate. The reaction was left to stir for 30 min and then the solvent was removed
in vacuo. The residue was dissolved in DCM (100ml) and washed with sat. aq.
NaHCO; (100ml}. The organic layer was then dried (Na;50,) and the solvent
removed in vacuo to give the title compound as an orange solid (1.2g, 97%). LCMS
purity 97%, m/z 263 [M+H]", 'H NMR (300 MHz, ds-DMSO) &: 0.64 (1H, m), 1.29 (3H,
t, J=7.2Hz), 1.58 (2H, m), 3.33 (4H, m), 3.55 2H, d, J=11.7 Hz), 3.82 (2H, d, J=
11.7 Hz), 4.26 (2H, q, J= 7.2 Hz), 8.76 (2H, s).

Ethvl 2-(6-{{{naphthalen-2-yimethyllaminolmethyl}-3-aza-bicvclo[3.1.01hex-3-vi)-
pvrimidine-5-carboxylate
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Ethyl 2-[6~(aminomethyl)-3-azabicyclo[3.1.0]hex-3-yllpyrimidine-5-carboxylate

(200mg, 0.76mmol) was stirred with 2-naphthaldehyde (119mg, 0.76mmol) in MeOH
(10ml) at r.t. under N, for 16 h. NaBH, (46mg, 1.22mmol) was then added and the
mixture stirred for 10 min. Sat. ag. NH,Cl (20ml) was added and the mixture stirred
for 20 min. The reaction was then diluted with H.O {(50mt) and extracted with Et;0 (2
x 100ml). The combined organic layers were dried (MgSO,) and the solvent removed
in vacuo to give the title compound as a yellow oil which was used in the next step
without further purification. LCMS purity 92%, m/fz 403 [M+H]".

-3-azabicyclo]3.1.0]hex-3-

Ethyl 2-(6-{[(naphthalen-2-yimethyl)amino]methyl}-3-aza-bicyclo[3.1.0]hex-3-yl)-
pyrimidine-5-carboxylate (0.76mmol) was stirred in THF (6ml) and 1M NaOH (6ml) at
r.t. for 16 h. The reaction was then acidified fo pH~3 with 2M HCI, causing a solid to
precipitate. This was collected and dried to give the title compound as a white solid
(72mg, 25% over two steps) which was used in the next step without further
purification. LCMS purity 96%, mfz 375 [M+H]".

N-{1-lsobutoxyethoxy) 2-(6-{[{naphthajen-2-yimethyhaminoimethyl}-3-aza-

bicyclo[3.1.0thex-3-yDpyrimidine-5-carboxamide

P O S

2-(6-{[(Naphthalen-2-yimethyl)-arminol-methyi}-3-azabicyclo[3.1.0]hex-3-y!)-pyrimid

ine-5-carboxylic acid (72mg, 0.19mmol} was stirred with EDCI (44mg, 0.23mmol} and
HOBt (31mg, 0.23mmol) in DMF (10ml} at r.t. under N; for 10 min. Intermediate D
(131pl, 0.95mmol) was then added followed by triethylamine (132yl, 0.95mmol) and
the reaction allowed to stir for 64 h. The reaction was then diluted with H>O (50ml)
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and extracted with DCM (2 x 100ml). The combined organic layers were dried

{(MgS0,) and the solvent removed in vacuo. The residue was purified by column
chromatography eluting with 0 to 10% MeOH in DCM o give the title compound as a
colourless oil (43mg, 46%). LCMS purity 97%, m/z 490 [M+H]",

N-Hydroxy 2-{6-[(naphthalen-2-yvimethylamino)methyl]-3-azabicyclol3. 1.0lhex-3-vI}-

pyrimidine-5-carboxamide — Example 71

N-(1-Isobutoxyethoxy) 2-(6-{[(naphthalen-2-yimethyl}aminolmethyl}-3-azabicyclo
[3.1.0]hex-3-yl)pyrimidine-5-carboxamide (43mg, 0.09mmol) was stirred in DCM
(2ml) at r.t. under N, and 4M HCl in dioxane (45ul, 0.18mmol) was added. This
immediately caused a solid o precipitate. The reaction was allowed to stir for 10 min
and then the solvent was removed in vacuo to give the title compound as a white
solid {16mg, 50%). LCMS purity 98%, m/z 390 [M+H]", "H NMR (300 MHz, d;-
DMSO) 8. 1.91 (2H, m}, 2.50 (1H, m), 2.99 (2H, m), 3.55 (2H, m), 3.88 (2H, d, J =
11.7 Hz), 4.34 (2H, m), 7.58 (2H, m), 7.68 (1H, m), 7.95 (2H, m), 8.03 (2H, m), 8.66
(2H, s), 9.11 (2H, br s), 11.07 (1H, br s).

Examples 72 to 75 were prepared in an analogous manner to example 71:

Example 72: N-Hydroxy 2-{6-[(benzylamino)methyl]-3-azabicyclo[3.1.0]hex-3~
yilpyvrimidine-5-carboxamide

LCMS purity >99%, miz 340 [M+H]*, "H NMR (300 MHz, CD;0D) 8: 0.79 (1H, m),
1.65 (2H, brs), 274 (2H, d, J= 7.2 Hz), 3.49 (2H, dm, J= 11.4 Hz), 3.84 (2H, d, J =
11.4 Hz), 3.94 (2H, 5), 7.24-7.35 (5H, m), 8.54 (2H, 5), no peaks for NF/NHOH due
to MeQD.
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Example 73: N-Hydroxy 2-(6-{[{4-chlorobenzyl)aminolmethyl}-3-
azabicyclo[3.1.0lhex-3-yl)pyrimidine-5-carboxamide

LCMS purity 99%, m/z 374 [M+H]*, 'H NMR (300 MHz, CD;0D) &: 0.98 (1H, br s),
1.88 (2H, brd), 3.09 (2H, d, J= 6.9 Hz), 3.62 (2H, d, J= 11.7 Hz), 3.99 2H, d, J =
11.7 Hz), 4.24 (2H, s), 7.50 (4H, br s), 8.66 (2H, m), no peaks for NHOH/NH due to
MeOD.

Example 74: N-Hydroxy 2-(6-{[{quinolin-2-yImethyllaminolmethyl}-3-
azabicyclo[3.1.0thex=-3-vl}pyrimidine-5-carboxamide

LCMS purity 98%, m/z 391 [M+H]", "H NMR (300 MHz, CD;0OD) 5: 1.09 (1H, br s),
1.95 (2H, br s}, 3.33 (2H, m), 3.64 (2H, d, J= 11.7 Hz), 4.01 (2H, d, J= 11.7 Hz},
4.64 (2H, s), 7.52 (1H, d, J= 8.7 Hz), 7.66 (1H, t, J= 7.2 Hz), 7.83 (1H, t, J = 7.2 H2),
7.99 (1H, d, J= 8.7 Hz), 8.12 (1H, d, /= 8.7 Hz), 8.41 {1H, d, J = 8.7 Hz), 8.67 (2H,
s}, no peaks for NHOH/NH due to MeOD.

Example 75: N-Hydroxy 2-{6-{[(6-fluoroquinoclin-2-yimethyllamino]methyl}-3-
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LCMS purity 99%, m/z 409 [M+HI", "H NMR (300 MHz, CD;0D} &: 1.09 (1H, m), 1.95

(2H, brs), 3.25 (1H, d, J = 7.2 Hz), 3.64 (2H, d, J= 11.7 Hz}, 4.01 (2H, d, J= 11.7
Hz), 4.64 (2H, s), 7.56 (1H, d, J= 8.4 Hz), 7.65 (2H, m), 8.17 (1H, dd, J= 3.6, 5.4
Hz), 8.39 (1H, d, J = 8.4 Hz), 8.68 (2H, s), no peaks for NHOH/NH due to MeOD.

Example 76: N-Hydroxy 2-[5-(naphthalene-2-sulfonyl}hexahydro-pyrroio[3.4-

cipyrrol-2(iH)-yllpyrimidine-5-carboxamide

Example 76 was prepared following the methodology described in Scheme 16.

Ethvl 2-[5-(teri-butoxycarbonylyhexahydropyrrolof3,4-clpyrrel-2(1H)-vilpyrimidine-5-
carboxylate

O —N
EtO N

To a solution of tert-butyl hexahydro-pyrrolol3,4-c]pyrrole-2-carboxylate (0.396¢,
1.86mmol) in MeCN (10ml} was added K,CO; (0.377g, 2.72mmol) and then
intermediate A (0,489, 2.08mmol). The mixture was stirred for 80 min, and then
poured into water (20ml). The product was collected by filiration, then dried under
vacuum to give the title compound as an off-white solid (0.437 ¢, 58%). '"H NMR (300
MHz, CDCl,) &: 1.39 (3H, t), 1.47 (9H, s), 3.02 (2H, m), 3.22-3.41 (2H, m), 3.55-3.65
(4H, m), 3.80-3.97 (2H, m), 4.36 (2H, 1), 8.88 (2H, s).

Ethy!l 2-hexahvdropyrroloi3,4-cloyrrol-2(1H)-vipyrimidine-5-carboxylate

0, =
BaWaSu,

To ethyl 2-[5-(tert-butoxycarbonyl)hexahydropyrrolof3,4-clpyrrol-2(1H)-yl]pyrimidine-
5-carboxylate (0.345g, 0.9mmol) was added 4M HCI in dioxane {(2mi, 8mmol). The
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mixture was stirred at r.t. for 1 h, then evaporated to dryness. The residue was

dissolved in methanol, loaded onto a SCX-2 cartridge, washed with methanol
{100ml), then eluted with 2M ammonia in methanol to give the title compound
(0.285g, 100%). LCMS purity >95%, m/z 263 [M+H]".

Route | -- sulfenamide preparation
Ethyt 2-[5-(naphthalene-2-sulfonylhexahydropyrrolol3.4-cloyrrol-2{1H)-yllpyrimidine-

5-carboxylate
Sy
/ N N—S
EtO \ N O

To a suspension of ethyl 2-hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yipyrimidine-5-

carboxylate (0.271g, 1.0mmol) in pyridine (5 ml) was added 2-naphthatene sulfonyl
chioride (0.269g, 1.18mmol). The mixture was stirred for 3 h, then water (25ml) was
added and the product collected by filtration. The product was washed with further
water and then dried overnight under vacuum to give the title compound (0.231g,
51%). "H NMR (300 MHz, CDCl3) 8: 1.39 (3H, t, J = 6.9 Hz), 2.92-3.07 (2H, m}, 3.29
(2H, dd, J= 3.9, 10.2 Hz), 3.45 (2H, dd, J= 3.9, 123 Hz), 3.59 (2H, dd, /=7.2,10.2
Hz), 4.35 (2H, q, J=7.2 Hz), 7.58-7.75 (2H, m}, 7.82 (1H, dd, J = 1.8, 8.7 Hz), 7.90-
8.05 (2H, m), 8.40 (1iH, s), 8.77 {2H, s).

Route Il — amide preparation
Ethyl 2-[5-{naphthalene-2-carbonyl)hexahydropyrrolo]3.4-clpymrol-2(1H)-
vilpyrimidine-5-carboxylate

D J~

To a suspension of ethyl 2-hexahydropyrrolo[3,4-clpyrroi-2(1H)}-ylpyrimidine-5-

carboxylate (0.156¢g, 0.59mmol} in pyridine (2ml) was added 2-naphthalene carbonyl
chloride (0.136g, 0.7 1mmol). The mixture was stirred for 3 h, then water (10ml) was
added and the product collected by filtration. The product was washed with further
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water and then dried overnight under vacuum o yield the title compound (0.217g,

71%).

Route Il - amine prepraration
Ethvi 2-(5-naphthalen-2-yimethythexahydropyrrolol3,4-clpyrrol-2(1 H)-vi)pyrimidine-5-
carboxylate

E tz>_<\i :/>— N<:CN
O

To a solution of ethyl 2-hexahydropyrrolo|[3,4-c]pyrrol-2(1H)-ylpyrimidine-5-
carboxylate (0.1879, 0.71mmol) in DCE (2ml} was added 2-naphthaldehyde (0.205g,
1.31mmol) and sodium triacetoxyborohydride (0.274g, 1.25mmol). The mixture was
stirred for 3 h, then poured into DCM (100ml). Sat. NaHCO; (100 ml) was added, and
extracted with further DCM (100m}). The combined organic extracts were dried
{(MgS0,), concentrated and purified by flash column chromatography to yield the title
compound (0.266g, 99%). 'H NMR (300 MHz, CDClz) &: 1.39 (3H, t, J = 6.9 Hz), 2.59
(2H, d, J = 6.9 Hz), 2.73-2.90 (2H, m), 2.94-3.10 (2H, m), 3.67 (2H, d, J= 11.7 Hz),
3.82 (2H, s), 3.90 (2H, dd, J= 8.1, 12 Hz), 4.37 (2H, q, J = 7.2 Hz), 7.41-7.43 (3H,
m), 7.74 (1H, s), 7.76-7.89 (3H, m), 8.88 (2H, s).

The following steps are described for example 76 (a sulphonamide) but they are
equally applicable tc amides and amines.

2-15-(Naphthalene-2-sulfonyl)hexahvydropymrolo[3.4-clpyrrol-2{1H)-vilpyrimidine-5-
carboxylic acid

To a suspension of ethyl 2-[5-{naphthalene-2-sulfonyl)-hexahydro-pyrrolo[3,4-
c]pyrrol-2-yll-pyrimidine-5-carboxylate (0.201g, 0.44mmol) in ethanol (2ml) was
added 6M NaOH solution (2mi, 12mmol). The reaction was heated at 80°C for 2 h,
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then cooled to r.t. The pH was adjusted to ~5 by addition of 2M HCI. The solution

was atlowed to stand overnight, and the product was collected by filiration to give the
title compound (0.154g, 82 %). 'H NMR (300 MHz, d--DMSQ) &: 2.80-2.95 (2H, m),
3.17 (2H, dd, J = 3.6, 10.2 Hz), 3.20-3.30 (ZH, m), 3.46 (2H, dd J = 7.2, 10.5 Hz),
3.61 (2H, dd, J=6.9, 11.7 Hz), 7.60-7.78 (2H, m), 7.82 (1H, dd, J= 1.8, 8.7 Hz), 8.06
(1H, d, J=8.1 Hz), 8.13 (1H, d, /= 8.7 Hz), 8.18 (1H, d, J = 7.8 Hz), 8.47 (1H, 8),
8.59 (2H, s).

N-(1-1sobutoxyethoxy) 2-[5-(naphthalene-2-sulfonyhhexahydropyrrolo[3,4-cloyrrol-

2(1H)-vllpyrimidine-5-carboxamide

I SO

To a solution of 2-{5-(naphthalene-2-sulfonyl)}-hexahydro-pyrrolof3,4-clpymol-2-yl]-
pyrimidine-5-carboxylic acid (0.268g, 0.7 1mmol) in DMF (2ml) was added EDCI
(0.204g, 1.06mmol}, HOBt (0.171g, 1.1mmol), intermediate D (1ml,7 mmol) and
DIPEA (2ml, 11mmol). The reaction was stirred for 24 h, then loaded directly onto a
silica gel column. The product was eluted with 2% MeOH/DCM to 5% MeOH/DCM to
yield the title compound (0.255g, 66%). This was carried onto the next step without

characterisation.

N-Hydroxy 2-[5-{naphthalene-2-sulfonybhexahydropyrrolo{3.4-clpyriol-2{1H)-

yllpyrimidine-5-carboxamide — Example 76
e )
O
HO—N N

To N-(1-isobutoxyethoxy) 2-[5-(naphthalene-2-sulfonyl)-hexahydropyrrolof3,4-

==

O

clpyrrol-2(1H)-yll-pyrimidine-5-carboxamide (0.255g, 0.5mmol) was added
TFA/DCM/MeOH (5ml, 1:2:2 mixture). The solution was stirred for 2 h, then
concentrated under vacuum. The residue was purified by reverse phase HPLC to
yield the desired product (95mg, 50%). LCMS purity >98%, m/z 440 [M+H]", "W NMR
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(300 MHz, ds-DMSO) 8: 2.90 (2H, br s}, 3.24 (4H,dd, J = 3.3, 10 Hz), 3.45 (2H, dd, J

= 6.8, 9.8 Hz), 3.61 (2H, dd, J=6.7, 11.4 Hz), 7.62-7.77 (2H, m), 7.83 (1H, dd, J=
1.1, 8.5 Hz), 8.06 (1H, d, J=7.8 Hz), 8.13 (1H, d, J= 8.8 Hz}, 8.17 (1H,d, /= 8.2
Hz), 8.47 (1H, s}, 8.55 (2H, s), 11.02 (1H, s).

Examples 77 to 85 were prepared in an analogous manner to example 76:

Example 77: N-Hydroxy 2-[5-(haphthalene-2-carbonyl)hexahydropyrrolo[3,4-

clpyrrol-2(1H)-yllpyrimidine-5-carboxamide

o %C%Nm&

LCMS purity 98%, m/z 404 [M+HT", "H NMR (300 MHz, de-DMSO) &: 2.95-3.15 (2H,
m), 3.25-3.63 (4H, m), 3.65-3.95 (4H, m), 7.52-7.68 (3H, m), 7.90-8.05 (3H, m), 8.13
(1H, s), 8.68 (2H, 5), 8.99 (1H, br s), 11.07 (1H, br s).

Exampie 78: N-Hydroxy 2-[5-{4-phenoxybutyrylihexahydropyrrolo[3.4-cipyrrol-

2{1H)-yl]pvrimidine-5-carboxamide

oGO O

LCMS purity >98%, m/z 412 [M+H]", "H NMR (300 MHz, CD;0D) 5: 2.05-2.15 (2H,
m), 2.46-2.67 (2H, m), 3.0-3.22 (2H, m), 3.38-3.58 (4H, m), 3.70-3.95 (4H, m), 3.97-
4.08 (2H, m), 6.88-8.93 (3H, m), 7.22 (2H, dd, J = 7.8, 7.8 Hz), 8.68 (2H, 5).
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Example 79: N-Hydroxy 2-{5-naphthaten-2-ylmethylhexahydropyrrolo[3.4-

cipyrrol-2(1H)-yl}pyrimidine-5-carboxamide

O ——N
oI f
as

LCMS purity >98%, m/z 390 [M+H]", "H NMR (300 MHz, ds-DMSO) 5: 3.30-3.40 (2H,
m), 3.40-3.90 (8H, m), 4.57 (2H, s), 7.61 (2H, s), 7.90-8.13 (3H, m), 8.65-8.75 (2H,
m), 9.04 (1H, brs), 10.09 (1H, br s), 11.12 (1H, br s}.

Example 80: N-Hydroxy 2-[5-(5-methoxvindan-1-yl)hexahydropyrrolo[3.4~

c]pyrrol-2{1H)-yllpyrimidine-5-carboxamide

0/

LCMS purity >98%, m/z 396 [M+H]*, 'H NMR (300 MHz, CD;0D) 5: 2.34-2.63 (2H,
m), 2.88-3.05 {1H, m), 3.0-3.5 (9H, m), 3.53-3,80 (5H, m), 4.52-4.60 (1H, m), 6.87
(1H, d, J = 7.7 Hz), 8.95 (1H, s), 7.48 (1H, d, J = 8.2 Hz), 8.67 (2H, s).

Example 81: N-hydroxy 2-[5-(3,5-
bistrifluoromethytbenzenesulfonyi)hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yli-

pyrimidine-5-carboxamide
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LCMS purity >98%, m/z 526 [M+H]*, *H NMR (300 MHz, ds-DMSO) 5: 2.93-3.05 (2H,

m), 3.20-3.28 (4H, m), 3.50 (2H, dd, J = 6.4, 9.8 Hz) 3.63 (2H, dd, J = 7.3, 11.9 Hz),
8.34 (2H, s), 8.52 (1H, s), 8.63 (2H, s), 8.99 (1H, br s), 11.06 (1H, br s).

Example 82: N-Hvdroxy 2-[5-{[4-(trifluoromethoxy)phenviisulfonylthexahydro
pyrrolo[3.4-cipyrroi-2(1H)-yllpyrimidine-5-carboxamide

0O

HO—I\}_C />_N . %O )K—F

0O

LCMS purity >98%, m/z 474 [M+H]*, "H NMR (300 MHz, ds-DMSO) &: 2.87-3.00 (2H,
m), 3.13 (2H, dd, J = 3.6, 10.1 Hz), 3.21 (2H, dd, J = 3.5, 11.7 Hz), 3.33-3.46 (2H, dd,
J=7.0,10.3 Hz), 3.65 (2H, dd, J = 6.9, 11.5 Hz), 7.60 (2H, d, J = 8.0 Hz), 7.95 (2H,
d, J=8.8 Hz), 8.64 (2H, s), 8.97 (1H, br s), 11.05 (1H, br s).

Example B83: N-Hydroxy 2-[5-(3,5-difiucrobenzyl)hexahydropyrrolo[3.4-cipvirol-
2(1H)-ylpyrimidine-5-carboxamide

LCMS purity >88%, m/z 376 [M+HJ’, 'H NMR (300 MHz, ds-DMSO) &: 3.00-3.15 (2H,
m), 3.42-3.51 (2H, m), 3.53-3.65 (2H, m), 3.65-3.88 (4H, m), 4.42 (2H, s), 7.22-7.33
(2H, m), 7.39 (1H, t, J = 9.3 Hz), 8.70 (2H, s), 11.21 (1H, brs), 11.10 (1H, br 8).

Example 84: N-Hydroxy 2-[5-(4-methoxybenzyl)hexahydropyrroloi3.4-clpyrrol-
2(1H)-ylipyrimidine-5-carboxamide

o) =N
o
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LCMS purity >98%, m/z 370 [M+H]*, 'H NMR (300 MHz, d;-DMSO) &: 2.9-3.1 (2H,
m), 3.25-3.45 (2H, m), 3.52-3.85 (6H, m), 3.78 (3H, s), 4.28-4.35 (2H, m), 6.97-7.05
(2H, m), 7.39-7.48 (2H, m), 8.67-8.73 (2H, m), 9.88 (1H, brs), 11.10 (1H, brs).

Example 85: N-Hydroxy 2-j5-(4-chlorobenzyl)hexahydropyrrolo[3.4-clpvrrol-

2(1H)-vilpyrimidine-5-carboxamide

0] —N
oL

Ci
LCMS purity >98%, m/z 374 [M+H]", "H NMR (300 MHz, d;-DMSO) 5: 2.98-3.12 (2H,

m), 3.28-3.50 (2H, m), 3.52-3.71 (4H, m), 3.72-3.86 (2H, m), 4.36-4.45 (2H, m), 7.50-
7.58 (4H, m), 8.66-8.75 (2H, m), 10.08 (1H, brs), 11.11 (1H, brs).

Example 86: N-Hydroxy 2-[9-(naphthalene-2-sulfonyl)-3.9-diaza-

spiro[5.5lundec-3-yllpyrimidine-5-carboxamide

Example 86 was prepared following the methodology described in Scheme 17.

N\ />_N N_II

-—N O

T
Q

s ®]
;R!
z z
=th=0

The title compound was prepared from tert-butyl 3,9-diaza-spiro[5.5]undecane-3-
carboxylate using the same methodology described for example 76. LCMS purity
90%, m/z 482 [M+HJ", "H NMR (300 MHz, ds-DMSQ) &: 1.30 (4H, m), 1.58 {(4H, m),
3.03 (4H, m), 3.70 (4H, m), 7.69 (1H, dd, /= 1.3,6.9 Hz), 7.74 (1H, dd, J= 1.9, 8.1
Hz), 7.78 (1H, dd, J = 2.1, 8.7 Hz), 8.10 (2H, d, /= 7.8 Hz), 8.15 (1H, d, J = 8.7 Hz),
8.22 (2H, d, J = 5.2 Hz), 8.45 (2H, br s), 8.60 (2H, s).
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Example 87: N-Hydroxy 6-(5-naphthalen-2-ylmethyl-hexahydro-pyrrolo]3.4-

c]pyrroi-2-yl)-pyridine-5-carboxamide

G N
HO—N —
H

by

Example 87 was prepared following the methodology described in Scheme 18.

Ethyl 2-[5-(teri-butoxycarbonyhhexahvdropyrrolol3,4-clpvrrol-2{tH)-yl]pvridine-5-
carboxylate

Et:}—@—-NmN—boc

To a solution of tert-butyl hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylate (1.11g,
5.23mmol) in dioxane were added ethyl 6-chloronicotinate (1.28g, 6.9mmol) and
DIPEA (2ml, 11.6mmol). The mixture was heated at 75°C for 3 days. The mixiure
was then poured into EtOAc {100ml) and washed with saturated ammonium chloride
(50ml), water {(50mt) and brine (50rml). The organic fraction was dried (MgSQOy,),
concentrated and purified by flash column chromatography (6% MeOH-DCM) to vield
the title compound (1.429g, 75%). m/z 362.25 [M+H]"; 'H NMR (300 MHz, CDCls) &:
8.32 (1H, dd, J= 0.8, 2.1 Hz), 8.03 (1H, dd, J= 2.4, 9.0 Hz), 6.32 (1H, d, J= 8.7 Hz},
4.34 (2H, q, J = 6.9 Hz), 3.24-3.85 (8H, m), 3.03 (2H, m), 1.47 (9H, s), 1.38 (3H, {, J
= 7.2 Hz).

Ethyl 2-hexahydropyrrolol3,4-clpyrrol-2( 1H)-vipyridine-5-carboxylate hydrochloride

Et}—@—NmNH HCI

To ethyl 2-[5-(tert-butoxycarbonyl}hexahydropyrrolo{3,4-clpyrrol-2{1H)-yllpyridine-5-
carboxylate (1.429g, 3.92mmol) was added 4M HCl in dioxane (10ml, 40mmol). The
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mixture was stirred for 2 h, then Et,O (50ml} was added. The product was collected

by filtration and washed with further Et;O (50mi) fo yield the title compound (1.19g,
quant.). "H NMR (300 MHz, ds-DMSQ) &: 9.95 (1H, br s), 9.84 (1H, br s), 8.44 (1H, d,
J=1.8 Hz), 8.20 (1H, dd, J=2.1,9.3 Hz), 7.01 (1H, d, J= 9.3 Hz), 4.31 (2H, q, J =
7.2 Hz), 3.0-4.05 (10H, m), 1.31 (3H, t, J= 7.2 Hz).

Ethvl 6-(5-naphthalen-2-yimethyl-hexahydro-pyirolof3.4-clpyrrol-2-ypyridine-5-

carboxamide

EtO = O Q

To a suspension of ethyl 2-hexahydropyrrolo[3,4-c]pyrrol-2(1H)-ylpyridine-5-
carboxylate hydrochloride (0.54g, 1.81mmol) in DCE (5ml) were added 2-
naphthaldehyde (0.57g, 3.64mmol} and sodium triacetoxyborohydride (0.78g,
3.68mmol). The mixture was stirred overnight, and then poured into saturated sodium
bicarbonate (100mi). The product was exiracted with DCM (2 x 100ml), and the
combined extracts were dried (MgS0,), concentrated and purified by flash column
chromatography (4% MeOH-DCM) to yield the title compound (0.255g, 35%). H
NMR (300 MHz, ds-DMSO) &: 8.63 (1H, d, J = 2.1 Hz), 7.92 (1H, dd, J= 2.4, 9.0 Hz),
7.75-7.89 (3H, m), 7.44-7.49 (3H, m), 6.53 (1H, d, J=8.7 Hz), 4,25 (2H, q, /= 7.2
Hz), 3.65-3.74 (4H, m), 3.35-3.41 (2H, m), 2.94 (2H, m), 2.57-2.64 (2H, m}, 1.29 (3H,
t, J=7.2Hz).

6-(5-Naphthalen-2-yimethyl-hexahydro-pyrrolof3,4-clpyrrol-2-ylYpyridine-5-carboxylic

acid

O N
HG e

To a suspension of ethyl 6-(5-naphthalen-2-ylmethyl-hexahydro-pyrrolo[3,4-clpyrrol-
2-yl)pyridine-5-carboxamide {0.255g, 0.63mmol) in EtOH (2ml) was added 6M NaOH
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(2ml, 12mmol). The mixture was heated at 80°C for 90 min and then cooled to r.t.

Concentrated HCl was then added until a precipitate formed, and the solid was
collected by filtration (240mg, quant.). The compound was carried onto the next step
without characterization.

N-(1-lsobutoxyethoxy) 6-{5-naphthalen-2-yimethyl-hexahydro-pyrrolof3.4-clpyrrol-2-

ylipyridine-5-carboxamide

%040_:@NQN

Lo

To a solution of 6-(5-naphthalen-2-yimethyl-hexahyd ra-pyrrolo[3,4-clpyrrol-2-
yhpyridine-5-carboxylic acid (0.24g, 0.6mmol) in DMF (5ml) were added HOBt
(0.26g, 1.7mmol), EDCI (0.303g, 1.6mmol), DIPEA (1ml, 5.8mmol), and intermediate
D (1ml, 7.4mmol). The mixture was stirred overnight and then poured into Et,O
(250mi). This was washed with water (50ml), saturated sodium bicarbonate (50mt),
water (50ml) and brine (50ml). The extract was then dried (MgS0O,), concentrated
and purified by flash column chromatography (4% MeOH-DCM) fo yield the title
compound (0.199g, 58%). 'H NMR (300 MHz, d=-DMSO) 5:11.17 (1H, br s), 8.50
(1H. d, J= 2.1 Hz), 7.81-7.90 (4H, m), 7.77 (1H, s), 7.42-7.50 (3H, m), 6.52 (1H, d, J
= 8.8 Hz), 4.95 (2H, q, J = 7.0 Hz), 3.61-3.74 (6H, m), 2.88-2.99 (2H, m), 2.60-2.69
(2H, m), 1.72-1.84 (1H, m), 1.31 (3H, d, J = 5.1 Hz), 0.86 (6H, d, J = 6.6 Hz).

N-Hydroxy 6-( 5—naohtha£en~2—v|methvl-hexahvdro-ovrro]0[3,4—cigyrro!-2—yl)gyridine—!i—
carboxamide — Example 87 '

To N-{1-isobutoxyethoxy) 6-(5-naphthalen-2-yimethyl-hexahydro-pyrrolof3,4-c]pyrrol-
2-yl)pyridine-5-carboxamide {0.199g, 0.4mmol) was added TFA:DCM:MeOH (8mi,
1:2:2). The solution was stirred for 6 h and then concentrated under vacuum. The
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residue was suspended in MeOH and poured into E{OH (250ml). The mixture was

washed with 1:1 saturated sodium bicarbonate/1M NaOH (100mi), and water (50ml).
The organic fraction was dried (Na,S0,), concentrated and purified by reverse phase
HPLC to vield the title compound (9mg, 5%). m/z 389.25 [M+H]"; 'H NMR (300 MHz,
CD;0D) &: 2.64 (2H, d, J = 5.3 Hz), 2.90-3.07 (4H, m), 3.37-3.58 (4H, m), 3.89 (2H,
s), 6.46 (1H, d, J = 8.9 Hz), 7.33-7.44 (3H, m), 7.70-7.80 (5H, m), 8.37 (1H, d, /= 2.2
Hz).

Example 88: N-Hydroxy 4-{6-[{(naphthalen-2-yimethyl}-amino]-3-aza-

hicyclo[3.1.0lhex-3-vi}-benzamide
varesveos
N N
HO—N
H

Example 88 was prepared following the methodology described in Scheme 19.

naphthalene-2-methylamino}-3-azabicycle[3. 1.0lhexane-3-carboxylate

H
boc—N(}N

The title compound was prepared as described in example 20.

6-(Naphthalene-2-methylamino)-3-azabicycloi3.1.0lhexane

tert-Butyl 6-(naphthalene-2-methylamino)-3-azabicyclo[3.1.0}hexane-3-carboxylate
(800mg, 2.37mmol) was stirred in 4M HCI in dioxane (10ml) at r.t. for 1 h and then at
40°C for a further 1.5 h. The solvent was then removed in vacuo and the residue
dried and used in the next step without futher purification. LCMS purity 90%, m/z 239
[M+H]".
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Ethyl 4-{6-f(naphthalen-2-vimethyl}-amino]-3-aza-bicyclol3. 1.0lhex-3-yl}-benzoaie

6-(Naphthalene-2-methylamino)-3-azabicyclof3.1.0Thexane (2.37mmol) was stirred in
DMSO (30ml} at r.t. under N2, KzCOs (3,279, 23.70mmol) and ethyi 4-fluorobenzoate
were then added and the reaction stirred at 10050 for 3 days. The reaction was then
allowed to cool to r.t. and poured into H,O (100ml). This was extracted with DCM (2 =
100ml), the combined organic layers dried (MgS0,) and the solvent removed in
vacuo fo give the title product as an orange oil which was used in the next step
without further purification. LCMS purity 70%, m/z 387 [M+H]".

4-{6-[(Naphthalen-2-yimethyD)-aminol-3-aza-bicyclo[3.1.0lhex-3-vii-benzoic acid
trimethyisylanoate

Ethyt 4-{6-[(naphthalen-2-ylmethyl)-amino}-3-aza-bicyciof3.1.0lhex-3-yi}-benzoate
{600mg, 1.28mmol) was stirred in THF (30mi) with potassium trimethylsilanclate
(332mg, 2,58mmol) at r.t. under Nz for 6 h. More potassium trimethylsilanolate
(332myg, 2,58mmol) was added and the reaction stirred at 50°C for 4 days. The
reaction was allowed to cool to r.t. and a precipitate formed. This was isolated by
filtration, dried and used in the next step without further purification. LCMS purity
80%, m/z 359 [M+H]".

N-(1-Iscbutoxyethoxy) 4-{6-[{naphthalen-2-vimethyt-amino]-3-aza-bicyclof3.1.0thex-
3-yl}-benzamide

o 3O D)
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4-{6-[(Naphthalen-2-yimethyl)-amino]-3-aza-bicyclo[3.1.0]hex-3-yl}-benzoic acid
trimethylsylanoate (1.29mmol) was stirred in DMF (30ml) at r.t. under No. EDCI
(297mg, 1.55mmol), HOBt (209mg, 1.55mol), intermediate D (89pl, 6.45mmol) and
NEt; (899ul, 6.45mmol) were added and the reaction sfitred at 50°C for 24 h. After
this time the reaction was cooled to r.t. and diluted with water (100ml). It was then
extracted with DCM (2 x 100ml), the organic layer dried (MgSQO,) and concentrated in
vacuo. The residue was purified by column chromatography (10% MeOH in DCM) to
give the title compound as an orange oil (117mg, 19%). LCMS purity 70%, m/z 474
[M+H]".

N-Hydroxy 4-{6-[{ naphthalen-2—vlmethvn—amin61~3~aza-bicvclo [3.1.0thex-3-vl}-
benzamide — Example 88

N-{1-Isobutoxyethoxy} 4-{6-[(naphthalen-2-yimethy!)-amino]-3-aza-bicyclof3.1.0]hex-
3-yi-benzamide (117mg, 0.25mmol) was stirred in DCM (10ml) at r.t. and 4M HCl in
dioxane (0.5mi) was added. The reaction was allowed to stir for 30 min and then the
solvent was removed in vacuo. The residue was purified by Gilson HPLC fo give the
title compound as a pink solid (13mg, 14%). LCMS purity 98%, m/z 374 [M+H]". H
NMR (300 MHz, CD,0D) &: 2.25 (2H, brs), 2.71 (1H, s), 3.32 (2H, m), 3.71 (2H, d, J
= 0.3 Hz), 4.54 (2H, s), 6.61 (2H, d, J = 8.1 Hz), 7.62 (5H, m), 7.95 (4H, m), no peaks
for NH/NHOH due to CD;0D.
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Measurement of biological activities

Histone deacetylase activity
The ability of compounds to inhibit histone deacetylase activities was measured

using the commercially available HDAC fluorescent activity assay from Biomol. In
brief, the Fluor de Lys™ substrate, a lysine with an epsilon-amino acetylation, is
incubated with the source of histone deacetylase activity (HeLa nuclear extract) in
the presence or absence of inhibitor. Deacetylation of the substrate sensitises the
substrate o Fluor de Lys™ developer, which generates a fluorophore. Thus,
incubation of the substrate with a source of HDAC activity results in an increase in
signal that is diminished in the presence of an HDAC inhibitor.

Data are expressed as a percentage of the control, measured in the absence of
inhibitor, with background signal being subtracted from all samples, as follows:-

% activity = [(8'— B}/ {S° - B)] x 100

where S'is the signal in the presence of substrate, enzyme and inhibitor, $° is the
signal in the presence of substrate, enzyme and the vehicle in which the inhibitor is
dissolved, and B is the background signal measured in the absence of enzyme.

IC50 values were determined by non-linear regression analysis, after fitting the
results of eight data poinis to the equation for sigmoidal dose response with variable
slope (% activity against log concentration of compound), using Graphpad Prism
software.

Histone deacetylase activity from crude nuclear exiract derived from Hel.a cells was
used for screening. The preparation, purchased from 4C (Seneffe, Belgium), was
prepared from Hela cells harvested whilst in exponential growth phase. The nuclear
extract is prepared according o Dignam JD1983 Nucl. Acid. Res. 11, 1475-1489,
snap frozen in liquid nitrogen and stored at -80°C. The final buffer composition was
20 mM Hepes, 100 mM KCl, 0.2 mM EDTA, 0.5 mM DTT, 0.2 mM PMSF and 20 %
{viv} glycerol.

IC50 results were allocated to one of 3 ranges as follows:
Range A: 1C50<100nM,
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Range B: IC50 from 101nM to 1000nM;

and Range G: IC50 >1000nM.

U937 and HUT cell inhibition assay
Cancer cell lines (11937and HUT) growing in log phase were harvested and seeded

at 1000 - 2000 cellsfwell (100ul final volume) into 96-weli tissue culture plates.
Following 24 h of growth cells were treated with compound. Plates were then re-
incubated for a further 72 — 96 h before a WST-1 celi viability assay was conducted
according to the suppliers (Roche Applied Science) instructions.

Data were expressed as a percentage inhibition of the control, measured in the
absence of inhibitor, as follows:-

% inhibition = 100-[(S/S°)x100]

where S'is the signal in the presence of inhibitor and S°is the signal in the presence
of DMSO.

Dose response curves were generated from 8 concentrations (fop final concentration
10uM, with 3-fold dilutions), using 6 replicates.

IC50 values were determined by noninear regression analysis, after fitting the
results to the equation for sigmoidal dose response with variable slope (% activity
against log concentration of compound), using Graphpad Prism software.

IC50 results were allocated to one of 3 ranges as follows:
Range A: {C50<330nM,

Range B: IC50 from 331nM to 3300nM,

and Range C: IC50 >3300nM.

Hel a cell inhibition Assay

Hel.a cells growing in log phase were harvested and seeded at 1000 celis/well (200ul
final volume) into 96-well tissue culture plates. Foliowing 24 h of cell growth cells

were treated with compounds (final concentration of 20uM). Plates were then re-
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incubated for a further 72 h before a sulphorhodamine B (SRB) cell viability assay

was conducted according to Skehan 1990 J Natl Canc Inst 82, 1107-1112.

Data were expressed as a percentage inhibition of the control, measured in the

absence of inhibitor, as follows:-
% inhibition = 100~[(SiiS°)x1 00]

where S'is the signal in the presence of inhibitor and S°is the signal in the presence
of DMSO.

IC50 values were determined by non-linear regression analysis, after fitting the
results of eight data points to the equation for sigmoidal dose response with variable
slope (% activity against log concentration of compound), using Graphpad Prism
software.

1CH0 resuits were allocated to one of 3 ranges as follows:
Range A: IC50<330nM,

Range B: IC50 from 331nM to 3300ni;

and Range C: IC50 >3300nM.

Results Table
Example No. a"l':'tjifify Hela activity | U937 activity | HUT activity
1 A A A A
2 A c ¢ c
3 A B A A
4 A B A A
5 A B B A
6 A C c c
7 A B B B
8 A B B A
9 A B B B
10 A B B B
11 A B c B
12 A B B B
13 A B B B
14 A B B B
15 A B B B
16 A B B A
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Claims
1. A compound of formula (f), or a salt, N-oxide, hydrate or solvate thereof:
H Q=V
~N />— [Linker1]—B— [Linker2]
HO W
O

wherein
Q, V and W independently represent —N= or -C=;

B is a divalent radical selected from (11B), 11C), (IiD), and (lIE).

K- N&\ . *4 — R

(I1B) (IC)
(D) (IE)

wherein the bond marked * is linked to the ring containing Q, V and W through
-[Linker1}- and the bond marked ** is linked to A through -{Linker2}-;

A is an optionally substituted mono-, bi- or tri-cyclic carbocyclic or hieterocyclic ring
system; and

-[Linker1]- and -[Linker2]- are independently selected from:

(i} a bond;

(ily -O-, -S-, -C(=0)-, -8(=0)z-, -NR'-, -C(=O)NR'-, -S(=0)NR'-,

-NR'C(=0}-, NR'S(=0)2-,-NR'{CH2)m-,-NR'C(=0}(CHo)m-,-NR' S(=0)2(CHz)m,

- NRZC(=O}NR'-, or -NR'C(=0)(CHg)nAr-, 0 -NR'S(=0)2(CHz)xAr- wherein
R' and R? are independently hydrogen, C:-C, alkyl or a nitrogen substituent,

mis 1,2, 3, 4, or 5, and Ar is a divalent phenyl radical or a divalent mono-, or

bi-cyclic heteroaryt radical having 5 to 13 ring members; and



Claims 1. A conpound of fornula (1), or a salt, Noxide, hydrate or solvate
thereof: QV [Linkerl]-B- [Linker2] wherein Q V and Wi ndependently
represent -N=or -C--; Bis a divalent radical selected from(I1B), 110,
(11D, and (11E). N a>, .4, (11B)

108

(iii} an optionally substituted, straight or branched, C;-G, alkylene, C,-Cs atkenylene
or C»-Cq alkynylene radical which may optionally contain or terminate in an ether (-
0O-), thiosther (-S-) or amino (-NR™) link wherein R* is hydrogen, C,-Cs alky! or a
nitrogen substituent.

2. A compound as claimed in claim 1 wherein Q is ~C= and V and W are each -
N=.
3. A compound as claimed in any of the preceding claims wherein A is one of

the following ring systems, optionally substituted:

o S O QoF
@\Lﬂk ©\—/]G§:<

N
I

R,

S &S Cox

R l,R‘IO

Crer O, T



(1'1'D)(11E) wherein the bond marked * is Iinked to the ring containing Q V
and Wthrough -"Linker* and the bond marked ** is |linked to A through
-[Linker2]-; Ais an optionally substituted nono-, bi- or tri-cyclic
carbocyclic or heterocyclic ring system and -[LinkerTh and -Ri nker* are

i ndependently selected from (i) a bond; (ii) -0-, -S, -C(=0)-, -S(=0)2-,
-NR1-, -C(=0)N111l-, -S(=0)2NR1l-, -NR1C(=0)-,

-NITS(=0)2-,-NIT(CH2) m, -NRIC(=0) (CH2) , "-,-NRI S(=0) 2(CH2) m} -
NR2C(=0) N111-, or -NRIC(=0)(CH2),,Ar-, or -NRLS(=0)2(CH2)mAr- wherein Rl
and R2 are independently hydrogen, Cly al kyl or a nitrogen substituent, m

is 1l 2, 3, 4 or 5 and Ar is a divalent phenyl radical or a divalent
nono-, or bi-cyclic heteroaryl radical having 5 to 13 ring nmenbers; and
108 (|||) an optional ly sub tltuted straight or branched, Cl-C6 al kyl ene,

C2-C6 al kenyl ene C6 yn%l ene radm cal \/\hi o y optionally contain
or termnate in t her, r am.no (- NRA- Ilnk
wherein RA |sqnhyﬁi C3 ;a kyl en subg uent .

conmpound as cl él med in clai mflrwher els/0 £ C= and V “agf are each - N=.

3. A conpound a$ clained in &ny of the preceding clains wherein A is one of

the follow ng rlng syst ens, ptlonally substi t ut ed:
[y
s e
N g ‘N
l N \
o \



wherein R10 is hydrogen or 01-06 al kyl, the bond intersected by the wavy
| ine connects to the -[Linker2]- radical. 4. A conpound as clained in claim
1 or claim2 wherein ring Ais selected fromoptionally substituted phenyl,
napht hyl , quinolin-2-yl, and 1, 3-di hydro-isoindol- 2-yl. 5. A conmpound as
claimed in claim4 wherein optional substituents in ring A are selected
fromfluoro and chloro. 6. A conpound as clained in any of the preceding
clainms wherein -Ar- is present in one of -[Linkerl]- and -Linker* and is a
di val ent radical selected fromthe followng: 111 7. A conpound as cl ai ned
in any of clains Ito 5 wherein -Ar- igpnpresent in one of -[Linkerl]- and
-[Linker2]- and is a dival ent phenylene radical. 8. A conpound as cl ai ned
in any of clains 1 to 5 wherein -[Linkerll- is a bond when B is a dival ent
radical (11B), (11D or (11E), or -NH when B is di val ent radical (110)..
9. A conpound as cl arfned~jn cl a whep€ws [ liwer 3\ 1S - NHS(=0) 2-,
- NHC( =0) - -NHO(:O)(N-%:NH ) 2( 7)1@ (o] S H(@;As(n, wherein mis 1,
2, 3, 4 or 5 and whefei the hydrogen orthe nitrogen atomis optionally
repl aced by a nitrogen substituent., 10A coi%irnd as i

(

C

. | alped in claim1l
which is of fornmula (lA): \\A/nerei'if'n“Tis(/; =0) 2- || -- or -Oft-, and A
is as defined in cuﬁﬁfk “11)!Acrrp fRd ag LANGE S
is as defined in a N cl an 3t : o

P

wherein Ry is hydrogen or G;-C; alkyl, the bond intersected by the wavy ling

R0 med

connects to the —{Linker2]- radical.

4. A compound as claimed in claim 1 or claim 2 wherein ring A is selected from
optionally substituted phenyl, naphthyl, quinolin-2-yl, and 1,3-dihydro-isoindol-
2-yl.

5. A compound as claimed in claim 4 wherein optional substituents in ring A are
selected from fluoro and chloro.

6. A compound as claimed in any of the preceding claims wherein —Ar- is

present in one of -{Linker1]- and —Linker2]- and is a divalent radical selected from
the following:

HOF +Ot O+ +O+

wherein X is O, S or NH.



12. A compound as clained in claiml1l which is selected fromthe group
consisting of the follow ng: N Hydroxy
2- (5- napht hal en- 2-yl net hyl - hexahydr o- pyrrol o[ 3, 4-cl pyrrol - 2-
yOpyri m di ne- 5- car boxam de, N Hydroxy
246- [ ( 2- napht hyl sul f onyl ) am no] - 3- azabi cyd o[ 3. 1. 0] hex- 3-
yl } pyri m di ne-5-carboxam de trifl uoroacetate, N Hydroxy
2- (64( napht hal en- 2-yl nmet hyl ) - am no] - 3- aza- bi cycl o[ 3. 1. 0] hex- 3-
yl | pyri m di ne-5-carboxam de, 112 N Hydroxy
246- (1, 3-di hydro-i soi ndol-2-y1) - 3- azaIIQi cycl o[ 3. 1. 01lhex- 3-
yl ] pyri m di ne-5-car boxam de, N Hydroxy
216- (4-chl or o- benzyl am no) - 3- aza- bi CyCl J 3. 1. 0] hex- 3-
yl ] pyri m di ire- 5- aaoheaatiag elainiedhily shiyat glaims 1 to 5 wherein —Ar- is present in one
2-{6-[ (napht =2=sul f. - (2~ pi idin-1-yl - yl)-am nci]- 3-
aza- bi cycl ofgﬁ&ﬁg‘ﬁweﬁﬁ_[lﬁﬂ%@%?ﬁ%%?ﬁggéﬁlgg%géﬁg e!’1 N- Hydr oxy
2-16-[ (gui nol i n-2-yl net hyl ) -am no] - 3-aza- bi cycl o[ 3. 1. 0] hex- 3-
)2/| }[’EYE i4m' ﬂ: Re- 5- ﬁ%rh@éiﬁﬁiaﬁiélﬁingédwgﬁy@ﬂélaims 31 to 5 wherein —[ll_inkerﬂ- is

-[5-(4-chl oro-bhenz - hex ro-pyrr - C rrql-2-. .
S5 pyrim di ﬁ@pgg&,ﬁ?%%%aaﬁ@i‘erﬁémmﬂ(ﬁé)dﬁl'gi%r iy, S BN\ Hen & is a divalent
2- [ 5- ( napht hadi@h@C2- car bonyl) - hexahydr o- Pyrrol o[ 3, 4-c] Pyrrol -2-y11-
pyri m di ne-5-car | Doxam de, and their N oxides, salts, hydrates and
solvates. 13. N-Hydroxy 2-{64(6-fluoro-qguinolin-2-yl et he;l )-arn
i no] - 3- aza- 5 cycf&prapaung B &kkimsg|in Jaip GuveareiR—Binketh SAHYE )and N oxi des,
sal ts, hydr afigs(=apd-NHG(HE1(E€H.) 1 -NenieSEO)(ClH),- Ar pRECHREE tthetid mdoNR2osi ti on
conpri sing . i i : edl ! t oget her
w th a phar %aggﬁ%ggﬁpgggg%%ta F{‘ag%g@ ?ﬁlﬁ@ ?& g‘?@%%ﬁlg%lggepyfcg%gﬁ%npound of
formul a (1) néoen sUba#deitn any of clainms 1 to 13 in the preparation of a
conposition for inhibiting the activity of an HDAC enzynme. 16. The use as
claimed in claim15 for the inhibition of HDACL acfjvity, ex vivo or in
Vivor 17 A0GonBERREE o R trir e Soher FEOAL, B Clal e 1 o 13
for use in the treatnent of cell-proliferation disease, polyglutam ne
di sease, neurogenerative di sease, autoi mmune di sease, inflammatory di sease,

organ transpl ant r%' ecti onN‘ di abet es, haemat ol ogi cal di sorders and
i nfection. }_C >__
/ N N—T
o) N\ < :[: H (1)

wherein T is —S{=0),-, -C{=0)- or —CH,-, and A is as defined in claim 1

11. A compound as claimed in claim 10 wherein A is as defined in any of claims 3
to 5.

12. A compound as claimed in claim 1 which is selected from the group
consisting of the following:
N-Hydroxy 2-(5-naphthalen-2-ylmethyi-hexahydro-pyrrolo[3,4-c]pyrrol-2-
yhpyrimidine-5-carboxamide,

N-Hydroxy 2-{6-[(2-naphthyisulfonyl)amino}-3-azabicyclo[3.1.0]hex-3-
yl}pyrimidine-5-carboxamide trifluoroacetate,

N-Hydroxy 2-{6-{{naphthalen-2-ylmethyl)-amino]-3-aza-bicyclo[3.1.0}hex-3-
yltpyrimidine-5-carboxamide,



113 18. A conpound for use as clained in claim17 wherein the treatnment is
of cancer cell proliferation, Huntingdon di sease, or Al zhei ner disease.

19. A conpound for use as claimed in claim 17 wherein the treatnent is of
rheumatoid arthritis.

112

N-Hydroxy 2-[6-(1,3-dihydro-isoindol-2-yl)-3-aza-bicyclo[3.1.0{hex-3-
yllpyrimidine-5-carboxamide,

N-Hydroxy 2-[6-(4-chloro-benzylamino)-3-aza-bicyclo[3.1.0]hex-3-
yllpyrimidine-5-carboxamide,

N-Hydroxy 2-{6-[(naphthalene-2-sulfonyl)-(2-piperidin-1-yl-ethyl}-amino}-3-
aza-bicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxamide,

N-Hydroxy 2-{6-{(quinolin-2-ylmethyl)-amino]-3-aza-bicyclo[3.1.0]hex-3-
yl}pyrimidine-5-carboxamide,

N-Hydroxy 2-{5-(4-chloro-benzyl)-hexahydro-pyrrolo[3,4-cjpyrrol-2-
yllpyrimidine-5-carboxamide and

N-Hydroxy 2-[5-(naphthalene-2-carbonyi)-hexahydro-pyrrolo[3,4-clpyrrol-2-yl)-
pyrimidine-5-carboxamide,

and their N-oxides, salts, hydrates and solvates.

13. N-Hydroxy 2-{6-{(6-fluoro-quinolin-2-ylmethyl)-amino}-3-aza-bicyclo[3.1.0lhex-
3-yllpyrimidine-5-carboxamide and N-oxides, salts, hydrates and solvates thereof.

14, A pharmaceutical composition comprising a compound as claimed in any of
the preceding claims, together with a pharmaceutically acceptable carrier.

15, The use of a compound of formuila (1) as claimed in any of claims 1 to 13 in
the preparation of a composition for inhibiting the activity of an HDAC enzyme.

16. The use as claimed in claim 15 for the inhibition of HDAC1 activity, ex vivo or

in vivo.

17. A compound of formula (I) as claimed in any of claims 1 to 13 for use in the
treatment of cell-proliferation disease, polyglutamine disease, neurogenerative
disease, autoimmune disease, inflammatory disease, organ transplant rejection,
diabetes, haematological disorders and infection.
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18. A compound for use as claimed in claim 17 wherein the treatment is of cancer
cell proliferation, Huntingdon disease, or Alzheimer disease.

19. A compound for use as claimed in claim 17 wherein the treatment is of
rheumatoid arthritis.



