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Acetylation of histones is associated with areas of chromatin that are transcriptionally active,
whereas nucleosomes with low acetylation levels are, typically, transcriptionally silent. The
acetylation status of histones is controlled by two enzyme classes of opposing activities;
histone acetyltransferases (HATs} and histone deacetylases (HDAGCSs). In transformed cells it
is believed that inappropriate expression of HDACs results in silencing of tumour suppressor
genes (For a review of the potential roles of HDACs in tumorigenesis see Gray SG and Teh
BT 2001 Curr Mol Med 1, 401-429). Inhibitors of HDAC enzymes have been described in the
literature and shown te induce transcriptional reactivation of certain genes resufting in the
inhibition of cancer cell proiiferation, induction of apoptosis and inhibition of tumour growth in
animals (For review see Kelly, WK et al 2002 Expert Opin Investig Drugs 11, 1695-1713).
Such findings suggest that HDAC inhibitors have therapeutic potential in the treatment of



BT 2001 Curr Mol Med 1, 401-429). Inhibitors of HDAC enzymes have been
described in the literature and shown to induce transcriptional
reactivation of certain genes resulting in the inhibition of cancer cell
proliferation, induction of apoptosis and inhibition of tunour growh in
animals (For review see Kelly, WK et al 2002 Expert Opin Investig Drugs 11,
1695-1713). Such findings suggest thgt HDAC inhibitors have therapeutic
potential in the treatment of 2 proliferative di seases such as cancer
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Many types of HDAG 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:

UsS 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 03/0665/79
WO 02/26696 WO 03/011851
WO 03/082288 WO 04/013130
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 02/ 30879 WO 03/087057 WD 02/26703 WD 03/092686 WD 02/069947 WO
031066579 WD 02/ 26696 WO 03/011851 WD 03/082288 WD 04/ 013130 WD 02/ 22577
WO 04/ 110989 WD 03/075929 WD 04/092115 WD 03/076395 WO 04/ 0224991 WO
03/076400 WO 05/014588 WD 03/076401 WO 05/018578 3 WD 05/019174 WO
05/013958 WO 05/004861 WO 05/ 028447 WD 05/007091 WO 05/02690 WD

05/ 030704 Many of the HDAC i nhibitors_known in the art have a structural

tenpl at e, i.C be represented as i A): R& Li nker] - CONHOH

(A) wherei W |0%6ﬂ§¥|7§ a carbocyclic or h@{é%@éﬁ? ring systemwth

?ptl ona[l_hswgt%ymjgm R, and [Linker] i#®0bi0z8447radi cal of various
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hydr oxamat e group functions bi ndi n roup,
interacti ndV i0BfP4/R8 et al ion at the acwqg5@b§bof t he aD%\C gnzyma,
whi ch i esyad dsisoyage of a pocket in the fol ded enzyme structure. The ring
or ring systemA lies within or at the entrance to the pocket contai ning
the nmetal ion, wth the -[Linker]- radical extending deeper into that

pocket | i nigiang ofthk PIATSINKBtG kndiinnd iHegrihede axanttarabishmlags, edijeh niay the art,

and occasignally herein,.the ring or ring systemA is sonetinmes informally
referred t eé%or%/ﬁ?@%dﬁ@%foﬂp‘gﬁ&&)' of the inhibitor. Brief Description of the

I nv_enti on This invention neEKes, avail able a new cl ass of HDAC i nhibitors
having 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 ion 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 intracellutar inhibition of HDAC.

Detailed Description of the Invention

According to the invention there is provided a compound of formula (1), or a salt, N~
oxide, hydrate or sclvate thereof:

H Q=V,
,N\[& / [Linkerl]—B— [Linkerz}-@ (1)
HO W

O

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

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



pharmaceutical utility in the treatnment of diseases such as cancers which
benefit fromintracellular inhibition of HDAC. Detailed Description of the
I nvention According to the invention there is provided a conpound of
formula (1), or a salt, N oxide, hydrate or solvate thereof: O=V HORN
~>--[Li nker 1B[ Li nker2] A (1) WO wherein Q V and Wi ndependently
represent-N= or -C=; Bis a divalent radical selected from(Il1A), (11B),
110, (11D, and (IIE) 4 (IIA) (IIBf(IIC) -N= /N -N-~ (11D) (IIE)

wherein the bond mark * |sI|nk to the ring co nanQ V and W
through -[Linkert}-Nan & btmN A (8 ed N6"A"t hr ough
-[Linker2]-; Ais an tionally s Ituted nono-, b~ or tri-cyclic

carbocyclic or heterggjclic ring gwytem and - [L|Mké)|]- and -[Linker?2]-

i ndependently repres nt a bond, or a divalent linker radical. Although the
above definition potentially i ncl udes nol et hi gh nol ecul ar wei ght,

it is preferable, in line eneraI_Q[|nC|o {,_nedi cinal chemstry
practice, that the conpnund wnNﬁ”Mhlch hisA ion is concerned should
have nol ecul ar wei ghts of re than 600. 1 n anot her broad aspect the

i nvention provides the use 01%3 compound of f &ﬂula (1) as defined above,
or an N-oxide, salt, hydrate sol vate there in the preparation of

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 fri-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 ([)
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 cell-proliferation disease, for

example cancer cell proliferation and autoimmune diseases.



a conposition for inhibiting the activity of histone deacetyl ase. The
conpounds 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 conmpounds of the invention may be used in the
preparation of a conposition for the treatnent of cell-proliferation

di sease, for exanple cancer cell prollferatlon and aut oi mune di seases. 5
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def i ned ab%%&ﬂw@%&ﬁhﬂ?#?Q&ﬂp&ﬁwQéﬁﬂnﬂsr@b@ddﬁ@@ab&k”‘"(CaCb)a|ky|" wherein

a and b are rntegers straight or branched chain al kyl radical
having froma to b carbon atons. Thus when ais |l and b is 6, for exanple,
the termi %}Mﬂg@ yrethyl, ethyl, n-pr opyI i sopropyl, n- butyl, isobutyl,

but yl b
(Cac) al kyHeresd éﬂpwaﬁhg?%éﬁ%aﬁ%kvge@ s 8% FRRREE gl 5 vl ent
hydr ocar bomtraigeg on bl‘mmhaftg:h‘airmlkyaraﬁmalmamag from eabdvrr@rboambmtwﬁ humwahan sfi ed
val ences. s Y3Repics %rfbxgrk%glﬁttﬁé BRI R ey, W@Sp@\ RoBroBich.l_are

i ntegers r &f StTal branc ain-al m)le y havi ng from
a to b car lbotyl, mobmzl peosuiy, thutyl, |ne%e§|tyl@wbnhwb| e bond of either E or Z
stereochem stry where appl i cable. The term incl udes for exanple, vinyl,

ally[, 1- and 2-buten and y " used.herein the term
"di val ent (€89 H?rﬁ@ﬁé?@ﬁé ‘i’“é%“i’rl?;%‘] é?\é'&ﬁ%"eéaﬂé% %iéeé?'ﬂgﬁndgﬁé‘? n having from
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val ences. se el term"Ca Cb al kynyl" wherein a and b are

i nt egers ré‘f“g?“% 'tmsagSf%?é'?&gaE(feeschal n or branched chai n hydrocarbon groups
having fromtw to six carbon atons and having in addition one triple

bond. This A&[ak Werlnthé Rehude-d, RikeRNANRErEiIN a and b are integers refers to a
straight or branched chain alkenyl moiety having from a to b carbon atoms having at
least one double bond of either E or Z stereochemistry where applicable. The term
includes, for example, vinyl, allyl, 1- and 2-butenyl and 2-methyl-2-propenyl.

As used herein the term "divalent (C.-Cy)alkenylene radical" means a hydrocarbon
chain having from a to b carbon atoms, at least one double bond, and two unsatisfied

valences.

As used herein the term "C,-Cs, alkynyl" wherein a and b are integers refers to
straight chain or branched chain hydrocarbon groups having from two to six carbon
atoms and having in addition one triple bond. This term would include for example,
sthynyl, 1-propynyl, 1- and 2-butynyl, 2-methyl-2-propynyl, 2-pentynyl, 3-pentynyl, 4-
pentynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyl.

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 friple 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 aryt and cycloalkyl.



et hynyl, 1-propynyl, 1- and 2-butynyl, 2-nethyl-2-propynyl, 2-pentynyl,
3-pentynyl, 4- pentynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyl. As
used herein the term"dival ent (C Cb)al kynylene radical"™ wherein a and b
are integers refers to a dival ent hydrocarbon chain having froma to b
carbon atons, and at |east one triple bond. As used herein the term
“carbocyclic" refers to a nmono-, - trlcycllc radi cal having up to 16

ring atons, all ; 0 | oal kyl. 6
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car bocycl i cadicstingrad frdra BigcarfanciiorBs 8ndiinclbdss, fot @mm@yclcmdmyues, f or

exanpl e, cy p C cl ohexyl, cycl oheptyl and
cycl ooct yl cggs%u‘g %Liﬁg héy?@gé)ﬁhaﬂ%%ﬁkﬁgﬂ%okiﬁ?aﬁryI refers to a nono-,
bi- or tri-cyclic carbocyclic aromatic radical, and includes radicals

havi ng tmm&e&x%inqh&aﬁ fiivesell thien --aanqeﬁrréts armdﬂﬂﬁ wwrﬁhcy@rce directly Iinked
by a covalent bond. Illustrative of suc di. Ca‘?"’é’ are Lqphenyl and
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het er oat ons_sel. ect e and includes radicals having two

such m)nocﬁ 'f‘eﬂs?re ggnylgbrjphgﬁg ag‘gggptﬁ\’)nocycl ic ring and one nonocyclic aryl
ring, which are directly linked by a covalent bond. Illustrative of such
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Phdazol yl | 9 MAGHIEAY 1 Wg']""gﬂﬁ‘{flé"f*??‘%/"&@e‘% asoisd 8cy"5“st“aqﬁe g an
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radi cal contalnin roat ons " se nd 0, and
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thiadiazolyl, oxadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, indolyl
and indazolyi.

As used herein the unqualified term "heterocyclyl” or "heterocyclic" includes
"heteroaryl” as defined above, and in its non-aromatic meaning relates to a mono-,
bi- or tri-cyclic non-aromatic radical containing one or more heteroatoms selected
from S, N and O, and to groups consisting of a monocyclic non-aromatic radical
containing one or more such heteroatoms which is covalently linked to another such
radical or to a monocyclic carbocyclic radical. lllustrative of such radicals are pyrrolyl,
furanyl, thienyt, piperidinyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, thiadiazolyl,
pyrazolyt, pyridinyl, pyrrolidinyl, pyrimidinyl, morpholinyl, piperazinyl, indolyl,
morpholinyl, benzfuranyl, pyranyl, isoxazolyl, benzimidazolyl, methylenedioxyphenyi,
ethylenedioxyphenyl, maleimido and succinimido groups.

Unless otherwise specified in the context in which it occurs, the term "substituted” as
applled to any moiety herein means substituted with up to four compatible
substituents, each of which independently may be, for example, (Cs-Ce)alkyl, (C,-
Cg)atkoxy, hydroxy, hydroxy(C4-Cg)alkyl, mercapto, mercapto(C-Cs)alkyl, (Cy-
Cs)alkylthio, phenyl, halo (including fluoro, bromo and chioro), trifluoromethyl,
trifluoromethoxy, nitro, nitrile (-CN), oxo, -COOH, -COORA, ~COR", -SO.R%,



contai ning one or nore such heteroatons which is covalently linked to

anot her such radical or to a nonocyclic carbocyclic radical. Illustrative
of such radicals are pyrrolyl, furanyl, thienyl, piperidinyl, imdazolyl,
oxazol yl, isoxazolyl, thiazolyl, thiadiazolyl, pyrazolyl, pyridinyl,
pyrrolidinyl, pyrimdinyl, norpholinyl, piperazinyl, indolyl, norpholinyl,
bfﬂzruragyl pyranyl, isoxazolyl, benzi m dazolyl, mnethylenedi oxyphenyl,
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- OCONRARB, subdtoeRgrouddHCOORA, - NRBCOORA, - NHSQ2ORA, - NRBSQ2CH, - NRBSQ2CORA,
- NHCC]_\IHZ, - NRACONH2, - NHCONHRB, - NRACONHRB, - NHCONRARB, or - NRACONRARB
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SO.NHMe, Cy dialkylaminosuiphonyl e.g. - SO.NMe,, optlonally subr Sttuted
phenylaminosulphonyl, carboxamide (-CONH;), Ci.s alkylaminocarbonyl, Cig

dialkylaminocarbonyt, morpholinyl Cssalkyl, imidazolyl G, alkyl, triazoiyl Cs alkyl, or
maonocyclic heterocycloalkyl Cy.s alkyl, optionally substituted in the imidazolyi, triazotyl
or heterocyclyl ring, eg piperidinyi Cy. alkyl, piperazinyl Cy.s alkyl or 4-(Cq-6
alkyDpiperazinyl Cq.galkyl.

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-methyl-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 hydrohatic
acids such as hydrochloric or hydrobromic acids, suiphuric acid, nitric acid or
phospharic acid and the like, and with organic acids e.g. with acetic, tartaric, succinic,
fumaric, maleic, malic, salicylic, citric, methanesulphonic, p-toluenesulphonic,
benzoic, benzenesunfonic, glutamic, lactic, and mandelic acids and the like.



SO2NHMe, C14 di al kyl am nosul phonyl e.g. - SO2NMe2, optionally subr situted
phenyl am nosul phonyl, carboxam do (-CONH2), Cl14 al kyl am nocar bonyl, Cl1.6

di al kyl am nocar bonyl, norpholinyl C -6 alkyl, imdazolyl G .6 alkyl,
triazolyl C -6 alkyl, or nonocyclic heterocycl oal kyl Cl4 al kyl, optionally
substituted in the imdazolyl, triazolyl or heterocyclyl ring, eg

pi peridinyl Cl4 alkyl, piperazinyl Cl4 alkyl or 4-(G -6 alkyl)piperazinyl

e on Gt %é}%ﬁeewen&.{;ﬁw%@gaméﬂ ohe of Rl S33ndhd On. aci d

addition a ernar the Tn ich are acidic
can form saieﬂ‘%es bmﬂua%lﬂﬂge pn@nm@wm%tm Garpecaipmalee eXigias? with bases

such as al kg bepa’teﬂhntMrQéﬂ d#a?s?ere&scgners §Jﬂﬁl RLH?“Sasﬂé’fetEHPnEﬁe‘ﬁs?ry dfiRdtndr oxi des;

al kal i ne earth netal droxides e.g. calc barj um and rragne5| um

hydr oxi des;Shiiltcantss: aaﬂfrwerﬂa’g@sc"@e@ all w%ﬁ”ﬁwonﬂsgara@afﬁr%?@omem i ne
tris(hydr owm;dgyﬂ,e)r@cm no- met hane, L-arginine, L-lysine, N-ethyl piperidine,
di benzyl am ne and the |ike. Those conpounds (1) which are basic can form
salts, including pharmaceutically acceptable salts with inorganic acids,
e.g. W th Hytheadoalpbondsat tiesmentidn, asartyydmpeiitiieconbinatiohyad dbamngic aci ds,

sul ph_ur ic Iq'@lsuﬁi ghagfhg\rlc\:ﬁblﬁﬁ&g‘lgg Ip%‘e,ra%ﬂgﬂm%fécﬁgﬁ \ge@ﬁgf IE%EEtthlh ‘3@3 and wit h

organi c ac rtaric, succlnic, c, maleic,
malic, salicylic, citric, nethanesul phonic, p- toluenesulphonlc ben20|c,
benzenesunfpﬁumgc@h@h@@kyA/&ﬁnylc and mandelic acids and the like. 8

Compounds of th t| on contain one or ual otent| al

chiral cent reseEa 's\éa?ﬁ Ilﬁf"r cgeﬁ’f:@t '8"1' ?@q&ﬂ%’&? can
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stereochem stry hj-L s all such
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enantioners or diastereol Soners e conpounds of
the invention, |r¢ﬂl¢ﬁh§3 atigefirgtte Bled-rasition ﬁ’é‘l"'?(ﬁ?ﬁ“'t%{ﬁw%ﬁ'ﬂr% radical.-ni nd t hat the

conpounds preferably have a nol ecul ar wei ght of |less than 600: The ring
cont ai ni ng V and WEach of Q V and Wmay be -C=, or at |east one of Q
V and W may H5dM9K:

Ring A radicals may be, for example, optionally substituted aromatic
carbocyclic such as optionally substituted phenyt and naphthyl, or optionally
substituted heteroaromatic such as optionally substituted pyrrolyl, furyl,
thienyl, imidazolyl, oxazolyl,isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 1.2,3-
triazolyl, 1,2,4-triazolyl, 1,3,4-triazolyl, 1,2,5-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-thiadiazole, pyridyl,
pyrimidinyl, pyridazinyl, pyrazinyl, 1,3,5-triazinyl, 1,2,4-triazinyl, 1,2,3-triazinyl,
benzofuryl, [2,3-dihydro]benzofuryl, isobenzofuryl, benzothienvt,
henzotriazolyl, isobenzothienyl, indolyl, isoindolyl, indanyl, 3H-indolyl,
benzimidazolyl, indazotyt, imidazo[1,2-a]pyridyl, benzothiazolyl, benzoxazolyl,
quinolizinyl, quinazolinyl, phthalazinyl, quinoxalinyl, cinnolinyl, naphthyridinyl,
pyrido[3,4-b]pyridyt, pyridof3,2-b]pyridyl, pyrido[4,3-blpyridyl, quinolyl,
isoquinolyl, teirazolyi, 5,8,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoguinolyl,
purinyl, pteridinyl, carbazolyl, xanthenyt or benzogquinolyl radicals.

Ring A radicals may also be, for example, optionally substituted non aromatic
carbocyclic and heterocyclic, such as optionally substituted cyclopropyl,
cyclobutyl, cyclopenty!, cyclohexyl, cycloheptyl, 2-cyclobuten-1-yl, 2-
cyclopenten-1-yl, 3-cyclopenten-1-yl, 2,4-cyclopentadien-1-yi, 3,5-
cyclohexadien-1-yl, tetrahydrofuranyl, pyrroline, eg 2- ar 3-pyrrolinyl,



or Qmay be -C= and V and Wmay each be -N=; Currently preferred is the
case where Qis-C=, V and Ware each be-N= and the HONHC(=O) - radical is
attached to the 5-position of the resultant pyrimdin-2-yl radical. The
ring A Rng Aradicals may be, for exanple, optionally substituted aromatic
carbocyclic such as optionally substituted phenyl and naphthyl, or
optionally substituted heteroaronatl such as optionally substltuted
pyrrolyl, furyl n I hi azol yl ,

i sot hi azol yl | ¥rro§9 lnfi b %Pto ng? g?ﬁ%ac}zféﬁolalﬂﬁaﬁéz&hhdtypQgﬁ%mdﬁkc&lln{/lg 2 triazolyl,
1,2,5-triazol yI ;mldazzlltﬁmtbmcﬁzaw1 2 2—pyrazolml eyaaiding) wranvl &8, % %%4adi azol yi ,

L, 3, 4-oxadi azol Ylrany, p’.’pefﬁd{nw @mdﬂ&ehﬁ mcl%ﬁdwlﬂw 14 drawawmtmbﬂawphowurl dazi nyl,

pyrazinyl, 1,3,5 triazin riazin riazin benzofuryl

[2, 3-di hydr o] beAipefREnY} 1. 15§6tb@ﬁ>£o@>i§izw e%é'ﬁﬂérrﬁ%h;%"”%eﬁédt% Chzol yI ,

i Sgbenlzolt hi eny:jmﬂ adetaginyl, ﬂQ@-d’deH[asﬂnyI isogkedyl, lpx]ﬂlfﬁazt;mmldgw 2, 5|0b1|13,lﬁl- mi dazol yI ,
i ndazolyl, imdaz azo enzoxazol yl ,

qui nol i )z/i nyl , qff %Q%Wlld/rq%r%?f{aﬁﬁzﬂ Qé qui n)(;xal inyl, ci nngl inyl,

napht hyridinyl, pyrido[3,4-b]pyridyl, pyr|d0[3 2- b]pyrldyl

pyridof 4, 3-b] pygbgéﬁlic r glﬂ ﬁgicglls gacl}fdg‘ﬂ%m%ﬁﬂ rin ts%t[aﬁéoddt‘ Bmally

5,6,7, 8- tetrahy ogui n tetrahydr0|squ|no yl purinyl,
pterldlnyl carﬁd%ﬁﬂ?ﬂi xanthenyl or benzoqui nol yl radicals. R ng A

radi cals nmay al so be, for exanp , optionall\y substituted non aromatic
carbocyclic and hycI ic, as 0@9@ ly suybst 5§d cycl opropyl ,
cycl obutyl, cycl @; I~, cycl e yI | oheptyl, uten 1-yl, 2-
cycl opent en- 1-yl, ~3=£Yycl opent -yI yclopen adien<1l-yl, 3,5-

cycl ohexadi en- 1-yl , tetrahydrofuranyl pyrroline, eg 2- or 3- pyrrolinyl, 9
pyrrolidinyl, dloxolanyl eg 1, 3- dloxolanyl |n1dazoI|nyI eg

2- |n1dazoI|nyI ’ nyl
pyrazolidinyl, py , 4- di oxanyl ,

nmor phol i nyl , 1,4-' ' i y 1, 3,5 tithianyl,
oxazinyl, eg 2H 1, 3-, Qﬁ-l 3-, H1,2-, 2 1 2- or




4H1, 4- oxazinyl, 1, 2,5-oxathiazinyl, isoxazinyl, oxathiazinyl, eg 1,2,5 or
1,2,6- oxathiazinyl, or 1,3,5-o0xadiazinyl radicals. Specific ring A
radicals include the following ring systens, optionally substituted: NI/
I N\ I/ NN RORONTFIr NRo HI P"YNvNN\/ Il ~ CIONO 0 '2Z>~

Rio 110 NN ONANH 10 H \ ON Ro N/ I / N, GO/ \ N\ RoS,N Ro
RRo N\ Oi N

ﬁ oox g
O+ ¥ O



H RoN/ (/ N>~-O H "Al / ~ "N~ (N\N\ NSN Ro NOI/ NNN
H\N 000/ LNNNHNI S 0OJ\(N ~\ NHb~b ") I 5 HrNV NcNO\N-
R10. O wherein Rio is hydrogen or C-C6 alkyl, the bond intersected by the
wavy line connects to the -[Linker2]- radical. Optional substituents in A

may be, for exanple methyl, ethyl, n propyl | sopropyl, fluorine,’
chlorine, brom ne or iodine atons, nethylan1no et hyl am no,
hydr oxynet hyl hydr oxyet hyl nethylthl ethylthl met hoxy, et hoxy,

n- pr opoxy, 2- hydrox t hoxy, xypr hoxy, 3-
am nopr opoxy, m Igﬁ @oxy 3-
(di met hyl am no) pr cycl o exyls” cycl héxyl am no,

trifluoromethyl, trifluoronet hoxy, am no (-NH2), am nomet hyl , am noet hyl ,

@go()\m [

wherein Ry is hydrogen or C4-Cs alkyl, the bond intersected by the wavy line
connects to the —[Linker2]- radical.

Optional substituents in A may be, for example methyl, ethyl, n-propyl,
isopropyl, fluorine, chlorine, bromine or iodine atoms, or a methylamino,
ethylamino, hydroxymethy! ,hydroxyethyl, methyithiol, 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,
triflucromethwl, trifluoromethoxy, amino (-NH.), aminomethyl, aminoethyl,
dimethylamino, diethylamino, ethyl{methy!)amino, propyl{methyl}amino, 2-
hydroxyethylamino, 3-hydroxypropylamino, 2-aminoethylamino, 3-
aminopropylamino, 2-(methylamino)ethylamino, 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}, ~-CH2CO.H, -OCH2CO2H, -
CO,CHa, -CO,CHzCHs, ~-CH2CO,CH.CH;, -CH,CO,CH,Ph, t-
butoxycarbonylmethoxy, acetyl, phenacyl, thio, thiomethyl, thioethyi,
sulphonyl, methylsulphonyl, methylaminosulphonyl, ethytaminosulphonyl,
dimethylaminosulphonyl, carboxamido, methylaminocarbonyl,
ethylaminocarbonyl, dimethylaminocarbonyl, diethylaminocarbonyl,
methylaminocarbonyimethyl, -NHC(S)NH,, sulphonylamino (-NHSO;H),
methylsulphonylamino, dimethylsulphonylamino, aminosulphonylamino, (-
NHSO,NH,), methylaminosulphonylamino, dimethylaminosulphonylamino,
methylaminocarbonylamino, dimethylaminocarbonylamino, acetylamino,



di met hyl am no, di et hyl am no, ethyl (nmethyl)am no, propyl (nmethyl)am no, 2-
hydr oxyet hyl am no, 3-hydroxypropyl am no, 2-am noethyl am no, 3-

am nopropyl am no, 2-(nethyl am no) et hyl am no, 2-(ethylam no)ethyl am no,
2- (i sopropyl am no) et hyl am no, 3-(isopropyl am no) propyl am no, 2-

(di met hyl am no) et hyl am no, 2-(di et hyl am no) et hyl am no, 2-

(et hyl ﬁm;jno) e]t hyl ( met hyI ) am no, I 3-( hyl am no) pr opyl ( et hyl ) am no, ni tro,
cyano, hydroxy car 806% E %
- CO2CH2CH3, - 'gﬁ% |_Qc{myraﬁ%‘?‘@bxycar"Bony%t@)zhoxy, acet yI

phenacyl, thio, mtetmpwmtbloyjllammm temidyyearborylanmine pyrclidingt pipergynydnony! |
met hyl am nosul pg\ﬁé\?ﬁkwlq nﬁé{ BIp@fé%Hﬁ/Phé’rﬂé{ﬂlperaﬂhmﬁé}Wo?fH}E NRsda:anony!

car boxam do, ['am nocar bon

di met hyl ani nocaf B&riWZO'Ydiﬂéi Wl*’ﬁ‘éﬁv'nbééﬁﬂw 12%@5@}Y'a§tﬁnﬁy@§%%nyl net hyl ,
- NHC( S) NH2,  sul plapsiddanhin @ikt Mrpo2, alkylrstmhetiyR o0 wikasinme, C s

di net hyl suI phon no on NH2
met hyl ami nosul pﬁkﬂy’m‘l’ rﬁaﬂ%’w"ﬁn%‘gtﬁﬂ?}fy&yﬂyﬁ8§ﬂﬁﬁh%mle§ %’ el c1a
gﬁte hy: am lr)nocalr b@mty;lyam@alkyl@gmmrfttﬁrquahyinbma@;wiwl @, o3 a&ulﬁnqﬂ@;hm Ino 12
nyl car bonyl a t
et hoxycar bonyl ‘g]{ aﬁ'ﬂaﬂ?ﬁﬁé %LK&%L'ER% %mwﬂﬁul%m %ﬁ?%l ' ﬂ)f' pgr i dynyl,
pi perazinyl, 4- ﬁfhylamlnpwmoazhergll- SQalﬂlr’rﬁﬁd Gresrchgdiy anSH‘(E’F%’Wd)PignyI i i dazol yl
ét r2a|49th{ ' gfm )lglr gﬁi{‘#\l\ge gﬁtg\'lﬁiwuﬁébtutéd ghﬁyhmlrﬁ%@bb{ényl sarBxamilis (—at20| yl, C§.:|4- 6
am noe

al kyl anmi no CL. 600&\"1%&ICa‘"b@@“'ﬂf’&yR?Jl‘ﬁﬁ\%g“@éo'gH"aICW?'kﬁ%V@P%{?ﬁ"y 6 al kyl eg
g{droa/‘elt hlylk | Cé.dialkﬁbﬂf%yérb@lyﬂ, .ninadsaiphomy CredlkdegeCHSONHB @Gl C13 al kyl

S a t |,
am nosul phonzl h]kg‘?ﬁﬁ (?th i 43alk}gfkyq(SaC'?,n %@%WM%OH“S Fglk%m&%%ﬂ%, Cl 6

di al kyl ami nosul thﬂwl eg. @HzSOzBMENMaﬁ mc@jplpqlrnyigqsglkg,LManltms@taptltuted

phenyl am nosul p Iyl E AT BhEally sUbSRRY ticayinxamidsptichalg al kyl e. g.
CH2CONH2, CL. 6 ol ERIERYE B Y i8IS AR Gpiierally
subslituted hetero CssC; cloalkyl Cy alkyl eg piperidinyl Cysalkyl, piperazinyl

C,salkyl, and 4-{Cs-g alkyl)piperazinyl Cq.s alkyl.

Currently preferred rings A include optionally substituted phenyt, naphthyl, quinolin-2-
yl, and 1,3-dihydro-iscindol-2-yl. Substituents which may be present in such preferred

rings A include halogen, particularly fluoro and chloro.

The Linkers 1 and 2

~[Linker1}- 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) a bond;
(ii) -O-, -S-, -C(=0}-, -5(=0)z, -NR'~, -C{=O0)NR'-, -8(=0).NR'-,
-NR'C(=0}, -NR'S(=0)-,-NR'(CHa)-,-NR'C(=O)}(CHz)rr,
NR'S(=0)o(CHz)m, - NR’C{=0)NR'-, -NR'C(=0)(CH2)mAr-, OF
-NR'S(=0),(CH,)mAr- wherein R' and R? are independently hydrogen,
C,-C, alkyl, or a nitrogen substituent, mis 0, 1,2, 3,4or5and Aris a
divalent phenyl radical or a divalent mono-, or bi-cyclic heteroaryl
radical having 5 to 13 ring members; and
(iii) an opfionally substituted, siraight or branched, C4-Cs alkylene, Cz-
Cs alkenylene or C,-Cg alkynylene radical which may optionally



6 di al kyl am nocar bonyl, am nosul phonyl C1.6al kyl e.g. CH2SO2NH2, C13

al kyl am nosul phonyl C1.6 al kyl e.g. CH2SO2NHWe, Cl14 di al kyl am nosul phonyl
Cl. 6al kyl e.g. CH2SO2NMe2, C1.6 norpholinyl Cl.6al kyl, optionally
substituted imdazolyl Cl.6 alkyl, optionally substituted triazolyl Cl1.6
al kyl, optionally substituted hetero C3.6cycloal kyl Cl.6 al kyl eg

pi peridinyl dsalkyl, piperazinyl Cl;$ alkyl, and 4-(Cl-6

al kyl)pi perazinyl O g aﬁ'}'élf)]rt?rgﬁ’iaﬁ@me{rﬁ’ettm&i@? rtﬁeetﬁérm & dchifd Wslrgpt i onal |y

substituted phenyl, ur nol i n-2-
1, 3- di hydr o-i soi ndol ‘mﬁ V‘Sﬂere"BEb'ﬁW@fG@?ﬂ §1\%|33‘MI H’E@/”‘B@g%‘r%@?ﬁ‘fe’"? 'n such

preferred rings A include hal ogen, particularly fluoro and chloro. The

Li nkers 9 and 2 -[Linkerl and t he .di valent B
radical to the ring ‘ﬁf r-szJgesran@O@gﬁ ;ﬂ‘ﬂi‘?@ @d \,IEQ %rat\)tnﬁ){&? they may
be sel ected, i ndependieidrtysdidal ssledidnefrdrotiedoliomingexanpl es: (1) a bond; (ii)

-0-, -S-, -C(=0-, -S(=02-, -NR -, -C(=ONR_-, -S( -NR C( -O)

“NR S(=0) 2-, -NR(SEQW%_@T@(_E %@T - NR2C(=O) NR -,

-NR C(=0) (CH2) mAr - R r -\ \an are

i ndependent |y hydroge Cl-C4 atkdl, or a Nrtrogen substWtuent, mis 0, 1,

2, 3, 4 or 5and Ar is a divalent phenyl radi cal or al\gJ_NaI ent nono-, or

bi - cyclic heteroa di, cal 1 —r S d (|||) an

optionally substréf(ed m ﬁ

al kenyl ene or C2 Iene rieeliNcal vvhr c y optr o y cont ain or

termnate in an ether -0- , thioether (-S¢) or amnqg (- NRAg link wherein
A, Ar- is

RA i s hydrogen, Cl1- |troge PS ty tue
@r nke 2 -

present in one of

m ent radical
selected fromthe

wherein X is O, S or NH. For example, —Ar- when present in one of —
[Linkertl- 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 & bond when B is a divalent radical (1l1A), (11B),
(I1D) or (IE), or -NH- when B is a divalent radical (lIC)..

In some currently preferred embodiments of the compounds of the
invention, —[Linker2]- is ~NHS{=0).-, -NHC{=0)- -NHC(=O)CHz)x~, —
NHS(=0)s(CHa)m-, or -NH(CHy)-, wherein mis 1, 2, 3, 4 or 5, and
wherein the hydrogen on the nitrogen atom may be replaced by a

nitrogen substituent

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



\'/ V. NN/ N NNNNN V'V / / NNNNN X XXX Xwherein Xis 0, S
or NH For exanple, -Ar- when present in one of - [Linkerl]- and -Linker2]-
may be a dival ent phenyl ene, such as a 1,4- phenylene, radical. Exanples of
i nker radicals -[Linkerl]- and -[Linker2]- include those present in the
conpounds of the specific exanples herein In sonme currently preferred
enbodi nents of the conpounds of the vaention, -[Linkerl]- is a bond when
Bis a divalent radical (I11A), (1IB), (IID or (IIE), or -NH when Bis a
divalent radical (11C).. In some currently preferred enbodi nents of the
conpounds of the invention, -[Linker2]- is -NHS(=0)2-, -NHC(=0) -
-NHC(=0) (CH2) m,  NHS(=0N\2( CH2) m or - NH( CH2) A wherein mis 1, 2, 3, 4 or
5, and wherein thg hydrog&n ni fragery atom nmay be replaced by a

A

ni trogen substitue N¢curgen fefred subCi ass of conpguyds of the
i nvention condi@tN of t of “formula (I1A): O ~~N~H T~ ?IA) HO- N N H
wherein Tis -S(=0.-, -C(=0- or-CHzZ-, and A is as defined and di scussed

above. Specific exanpl es of conmpound of the invention include the

Fol [ owi ng, wﬁggint"lhiesljS(*—[\S)g-?z(é(gg)s—’or 58!12-5 anrgiylg {s%g%gﬁn%g%na%gs\égésgé ébove.

Specific examples of compound of the invention include the following, and their N-

oxides, salts hydraies and solvates:

N-Hydroxy 2-(5-naphthalen-2-ylmethylhexahydropyrrolof3,4-c]pyrrol-2[1H]-
yhpyrimidine-5-carboxamide

N-Hydroxy 2-{6-[(2-naphthylsulfonyl)amino]-3-azabicyclof3.1.0]hex-3-yl}pyrimidine-5-
carboxamide ftrifluoroacetate

N-Hydroxy 2-{6-[(B-fluoroquinolin-2-yimethyl)amino}-3-aza-bicyclo[3.1.0]hex-3-
yl}pyrimidine-5-carboxamide

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

N-Hydroxy 2-[6-(1,3-dihydro-2H-isoindol-2-yl)-3-azabicyclof3.1.0lhex-3-yljpyrimidine-
5-carboxamide hydrochioride

N-Hydroxy 2-{6-{(4-chlorobenzyl)amino]-3-azabicyclo[3.1.0]hex-3-ylpyrimidine-5-
carboxamide hydrochloride

N-Hydroxy 2-{6-[(naphthalene-2-sulfonyl)-(2-piperidin-1-ylethyl)-amino]-3-aza-
bicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxamide

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



N Hydr oxy 2-(5-napht hal en-2-yl net hyl hexahydropyrrol o[ 3, 4-c]pyrrol -2[1 H] -
yl ) pyri m di ne-5- car boxam de N-Hydr oxy

2-{6-[ (2- napht hyl sul f onyl ) am no] - 3- azabi cycl o[ 3. 1. 0] hex- 3-yl } pyri m di ne- 5-
carboxam de trifluoroacetate N Hydroxy
2-{6-[(6-fluoroquinolin-2-ylmethyl)am no]-3-aza-bi cycl o[ 3. 1. 0] hex- 3-

yl } pyri m di ne-5- car boxam de N-Hydr oxy

2-{6-[(2- n?\PR}({I}WWLSh(w&%%b@ﬂly’!)ﬁe%%ﬁ%&llﬁ iy RO AR ARYRE B di ne- 5-

car boxam d

2-[ 6- (1, 3- dRrbpyarpide ketiatfueraateigte y| ) - 3- azabi cycl o[ 3. 1. 0] hex- 3-yl ] pyri mi di ne-
5- car boxam de hydrochl ori de N-Hydroxy

2-{6-[(4-chl orobenz am n 3-azabi cycl 0 -

car boxam de-HySPBLAT AR e AP Rg I hesaihdiopinTiiots -elprot 22 T 1 e

2- { 6- [ ( napRijpainediee-8-catbokamiyé ) - ( 2- pi peri di n-1-yl et hyl ) - am no] - 3- aza-

bi cycl o] 3. 1. 0] hex-3-yl } pyri m di ne-5-carboxam de N Hydr oxy

2-{6-[ (quinolin-2-yl nmet hyl )am no] - 3-azabi cycl o 3. 1. 0] hex- 3-yl } pyri m di ne- 5-
car boxan deistmérticnext aave tthe eomBunis wiftwbigly the invention is concerned are
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car boxam de tetratrifluoroacetate N Hydroxy
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t he i nvention ncer Ltors, . b f
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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; tabletting lubricant, for example magnesium stearate,
talc, 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 weli 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 cellulose, 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,



di sease undergoing treatnment. Optinum dose | evels and frequency of dosing
will be determined by clinical trial. The conpounds with which the

i nvention is concerned may be prepared for administration by any route
consistent with their pharmacoki netic properties. The orally admnistrable
conpositions may be in the formof tablets, capsules, powders, granules,
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number of techhical 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 appiication 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 weli 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 aqueous 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, benzalkonium chloride or chlorhexidine, and thickening agents such as

hypromeliose 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



powders, for exanple, inhalation capsules or other "dry powder" delivery
systens. Excipients, such as, for exanple, propellants (e.g. Frigen in the
case of netered aerosols), surface-active substances, enulsifiers,
stabilizers, preservatives, flavorings, and fillers (e.g. lactose in the
case of powder inhalers) may be present in such inhaled formul ations. For
t he purposes of inhalation, a |arge n er of apparata are available with
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compounds.

The following Examples illustrate 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

SMe SO,Me
N/l“\N 1. Zn, benzene/NH,Cl N)‘§N

| |
I\fLu 2. mCPBA, THF =

O,Et CO,Et

0



Synthesis There are nmultiple 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 forrmula (I) can be synthesised according to
procedures described in the standard literature and are wel | -known to the

one skill ed inthe art. Typical literagiure sources are "Advanced organic
chem stry" cﬁQJﬁe'édbgépg%t{oWdf%aﬂ b*!_tg Yaidifl.3 L AR SHRAT NS gan! C

Tr ansf or rratl . C.” Larock

Het er ocycl icarbomiatg < bgrmediate BEdi ¢ on (Per ganon), A R Katri tzky) revi ew
articles such as found in "Synthesis", "Acc. Chem Res. "Chem ReV', or

primary literature sources identified by standard | |teratme sear ches
online or from se andary sources such ag 'fchem cal Abstragts” or
"Beil stein". het i'ECrBUEe WSld TN th‘eBC’paPe‘é‘&rH'fl oné& the conpounds
of the Exanpl es be ow nay—be—a'dapt'ed'—f“or { hepreparatton anal ogous
conpounds. The fol Iﬁ@ E.@¢, THF | usy r 3t ez idhesprepay ati n of specific
conpounds of the i tid ?fn%m % he HDAE i nhi bitory pr OpETI es thereof :
Schenme 1: Preparation of et hy IZemet hyl sul fonyl ) pyri m @e 5-car boxyl ate -
Internmediate A SMe ~SOve N't\ NI 1. Zn, benzene/ NH4Cl N G 2. nCPBA,

THE COPEt COP 18 Schenme 2: Preparation of tert-butyl
6- am no- 3- mlame)acbeeb%rahoﬂd?watﬁsnaem@mhatghex- ¢nternedi ate B NH,

1. Br CH2NC2, %:CB MCN OCN.O 1 %020 KzC03, THE OO
Imet carbamate — Intermediate
0
Z }:|
— 1. Ethyldlazoacetats, ELO 1. NH,OH.HCI, NaOAg, EtOH “boe
2. heat (200°C 2, LiAlH,, THF
Oé\/% 5 (200°C) )

P 3. LIAIH,, THF ’ 3. Boe,0, dioxane/H,0, EtN

Ph 4. {TOCI),, DMSO, Et;N, DCM ) 4, Pd/C, E1OH, NH,COOH N
H

Ph

Scheme 4: Preparation of O-(1-isobutoxyethyllhydroxylamine — Intermediate D

O

1. TEA, EtOAC J\
N—OH  + /\o’\r - HNs 0
2. I;C0;, n-propylamine

Q

Scheme 5: Preparation of N-hydroxy 2-{6-[(2-naphthylsulfonyllamino]-3-
azabicyclof3.1.0Thex-3-yl}pyrimidine-5-carboxamide
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Fyridine 3. NaOH, MeOH, THF A
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Me



2. NaBH4, BF3. THF, THE 2.

10% Pd-C, EtOH, H2 / 3. Cl CHzCHzOCOCl

N O

1, 2-di chl oroethane H MeMe -L Me Schene 3. Preparation of tent-butyl

3-azabicvcl or3. 1. d hex-6 yl net hvl carbanate -
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LiAlH4, THE O-\N 3. LIAIH4, THE 3. BocpO dl oxane/ H30, Et3N Ph 4.
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azabi cycl 013.1. 4 hex 3 vl }pyr| m di ne- 5 car boxam de
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Intermediate B
—
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Me
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Et OH boc 2. heat (2000 2.
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N Ph H Scheme 4: Preparation of

R’%@g!&%g?%{lbp 1. TFA, EtQAC
eme 5:
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2. Intermediate A, ¥,C0,,MeCi .
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Scheme 7: Preparation of N-hydroxy 2-{6-[(naphthalen-2-yimethyl)amino]-3-

Intermediate B f ‘\

NaBH.‘ MeOH

T e

Mey\

1. Hledioxane
2. Intermediate A, K,CO;MeCN

3. NaOH, MeOH, THF

4. Intermediate D, EDCI, HOBt
6. HClfdloxane

Scheme 8: Preparation of N-hydroxy 2-{6-[alkyl(naphthalene-2-ylsulfonyl)

aminoj-3-azabicyclo[3.1.0thex-3-yl}pyrimidine-5-carboxamide
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3. NaOH, MeCH, THEN O O 4. Internediate D, EDCI, HOBt Me-~, 5.
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Scheme 10: Preparation of N-hydroxy 2-{6-[(3-
diethylaminopropionyl)naphthalen-2-yl methylamino]-3-azabicyclof3.1.0]lhex-3-

Dpyrimidine-5-carboxamide
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NHOH
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Scheme 11: Preparation of N-hydroxy 2-(6-morpholin-4-yl-3-azabicyclo

[3.1.01hex-3-yl)pyrimidine-5-carboxamide
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OO0 4. Internediate D, EDCI, HO8t INS I M~ 5. HC/dioxana Me Me O NHOH
Schene 8: Preparation of N hvdroxv 246-fal kyl (napht hal ene- 2-vl sul fonyl)
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Scheme 13: Preparation of N-hydroxy 2-{[3-(2-naphthylsulfonyl)-3-azabicyclo

[3.1.01hex-6~yllamino}pyrimidine-5-carboxamide
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Scheme 14: Preparation of N-hydroxy 2-{[1-(2-napthylsulphonyl}azetidin-3-

yllaminolpyrimidine-5-carboxamide
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Schene 10: Preparation of N-hydroxy 2-{6-1(3-
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Scheme 16: Preparation of N-substituted 2-(hexahydro-pyrrolo[3.4-clpyrrof-

2(1H)v-N-hydyroxypyrimidine-5-carboxamides
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HN N HN N N 1. HCvdl oxane Internediate B 2. Internmediate A, K2CO3, McCH N
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Scheme 18: Preparation of N-hydroxy 6-(5-naphthalen-2-ylmethyi-hexahydro-

rrolo[3,4-clpyrrol-2-yl)-nicotinamide
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Scheme 19: Preparation of N-Hydroxy-4-{6-[(naphthalen-2-yimethyl)-amino]-3-
aza-bicyclo[3.1.0]Thex-3-yi}-benzamide
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3. 2- Napt hyl sul phonyl ~N 3. TFA, DCM 0 OR chloride, Et3N N ~ O Off O NHOH
22 Schenme 15: Preparation of N-hydroxv 2-{64(naphthal en-2 Vi net hvl am

i no) net hyl | - 3-azabi cvci or3. 1. A hex-3-yi } pyri m di ne-5-carboxam de NHz H / /
N\ \' boc 1. Internediate A, A 1. NaBH 2-Na ht hal deh de, MeCH i4cO . MeCN
Nl a. PY 2. HCUdi oxane N'/ 'N 2. Internediate D, EDCI, HOBt A 3.

HCvdi oxane NN H O CEt O NHOH Scheme%[e A6: Preparation of N-substituted

2 ( hexahyd \;,g i Sh v$ Eﬁarépf& Qé.&érHJe thgé ratrog o&fome car_?pounds of the e

yi)-Nh r OXy car box .
HCUdl oxane :wentfnﬂ,eambad@e@ their agtivifiescHO or R-COCl or RRSQ2CI N /N N I X
KC03, McCN 3. NaOH, MeOH, N Q 4. Internediate te DD, EDCl, HOBt 5.

HCUdi oxane I X IV R
Microwave irradiation was carried out using a CEM Discover focused microwave

reactor. Solvents were removed using a GeneVac Series | without heating or a
Genevac Series |l with VacRamp at 30°C or a Buchi rotary evaporator. Purification of
compounds by flash chromatography column was performed using silica gel, particle
size 40-63 pm (230-400 mesh) obtained from Silicycle. Purification of compounds by
preparative HPLC was performed on Gilson systems using reverse phase
ThermoHypersil-Keystone Hyperprep HS C18 columns (12 pm, 100 x 21.2mm),
gradient 20-100% B ( A = water/0.1% TFA, B = acetonitrile/0.1% TFA) over 9.5 min,
flow = 30mi/min, injection solvent 2:1 DMSO:acetonitrile (1.6mi), UV detection at
215nm.

'H NMR spectra were recorded on a Bruker 400 MHz AV or a Bruker 300 MHz AV
spectrometer in deuterated solvents. Chemical shifts (8) are in parts per million. Thin-
layer chromatography (TLC) analysis was performed with Kieselgel 60 Fass (Merck)
plates and visualized using UV light.

Analytical HPLCMS was performed on Agilent HP1100, Waters 600 or Waters 1525
LC systems using reverse phase Hypersil BDS C18 columns (5 pm, 2.1 X 50 mm),
gradient 0-95% B ( A = water/0.1% TFA, B = acetonitrile/0.1% TFA) over 2.10 min,
flow = 1.0 mi/min. UV spectra were recorded at 215nm using a Gilson G1315A Diode
Array Detector, G1214A single wavelength UV detector, Waters 2487 dual
wavelength UV detector, Waters 2488 dual wavelength UV detector, or Waters 2996
diode array UV detector. Mass spectra were obtained over the range m/z 150 to 850
at a sampling rate of 2 scans per second or 1 scan per 1.2 seconds using Micromass
LCT with Z-spray interface or Micromass LCT with Z-spray or MUX interface. Data
were integrated and reported using OpenLynx and OpenLynx Browser software

The following abbraviations have been used.
MeOH = methanol

EtOH = ethanol

EtOAc = ethyl acetate

Boc = tert-butoxycarbonyt

DCM = dichloromethane

DMF = dirmethylformamide



R = alkyl, aryl or sulfonyl 23 Schenme 17: Preparation of N-substituted
2-(3,9-di azaspirof 5. 51undec- 3-vl | -N- hvdroxvpvri m di ne-5-carboxam des O O'/
ONH HOH 1\ CJN/N2. ROr xJlI Intermediate A ~" 2. RCHO or R
R-0001 or RSGCI N / N N~ K2CC3, MeGN 3. NaOH, MeOH, N 4. Internediate
te Db EDCI, HOBt 5. HCl/dioxane NHIX N Q-O0" R R = alkyl. aryl or

sul fonyl Schene 18: Preparation of N-Q dr oxv

6- ( 5- napht Eﬂﬁ? 2 vIt J;?_exah_ydro_-
pyrrol of 3, (Svrﬂ\“B? icotinamde H ON, OH OO01-/ IN N ~x 1.
HCl / di oxan&HAN: ﬁﬂud\:laqidetld:lad:idiehyde, NaBH(OAc)y, DCE N 8 I X DI PEA, dioxane N
3. =5 OH Pyrrl_le__L %ﬂal?ydr&hx%he D, EDCI, HOS8t,

Na.GOs = sodium carbonate

HCI = hydrochloric acid

DIPEA = diisopropylethylamine

NaH = sodium hydride

NaOH = sodium hydroxide

NaHCQ; = sodium hydrogen carbonate

Pd/C = palladium on carbon

TME = tert-butyl methyt ether

N, = nitrogen

PyBop = {benzotriazol-1-yloxy}-tripyrrolidinophosphonium hexafluorophosphate

NasS04 = sodium sulphate

EfsN = triethylamine '

NHz = ammonia

TMSCI = trimethylchlorosilane

NH,Cl = ammonium chloride

LiAiH, = lithium aluminium hydride

PyBrOP = Bromo-tripyrrolidinophosphonium hexafluorophosphate

MgSO, = magnesium sulfate

"BuLi = n-butyllithium

CO, = carbon dioxide

EDCI = N-(3-dimethylaminopropyl)-N-ethylcarbodiimide hydrochioride

Et,O = diethyl ether

LIOH = lithium hydroxide

HOBt = 1-hydroxybenzotriazole

ELS = evaporative light scattering

TLC = thin iayer chromatography

ml = millilitre

g = gram(s)

mg = milligram(s)

mol = moles

mmol = millimole(s)

LCMS = high performance liquid chromatography/mass spectrometry

NMR = nuclear magnetic resonance



5. TFA/ MeOH /DCM N Schenme 19: Preparation of

N- Hvdr oxy- 4- { 6- 1( napht hal en- 2- vl net hvl -am nol - 3-

aza- bi cycl of 3. 1. A hex- 3-yl }-benzam de 3. KOSi M3, THE HN 1. HCl | di oxane H
NN / 4. Intermediate D. EDCI, HOSt , N 2. 1 5. HC/dioxane boc |I oa
KzCO'" DVSO 0 OEt O NHOH 24 The foll ow ng exanpl es descri be the preparation
of sone conpounds of the invention, Qﬁd indicate their activities.

M crowave irradi atti on V\@ls carried out“using a CEM Di scover focused

m cronave TeacPEreMEYPUEht s were renpved using a GeneVac Series | without
heating or ag.=@gueuac Series |l with VacRanp at 30C or a Buchi rotary
evaporator.safgrsia{&eﬁg&i on of conpounds by flash chromat ography col um was
performed using silica gel, particle size 40-63 pm (230-400 nesh) obtai ned
from Silicycteouw@yrificati on of conpounds by preparative HPLC was

per f or med Qﬁ}ngrﬂ]iﬁ&{gﬂ3§yste% usi ng reverse phase ThernoHypersil-Keystone
Hyperprep HS C18 columms (12 pm 100 x 21.2mm, gradient 20-100%B (A =
water/ 0.1 % TFA, B = acetonit(le/0.1 % TFA) over 9.5 mn, flow = 30m/mn,
injection solvent 2:1 DVSO acdNOBRMEDIATHSL. 6ml ), UV detection at 215nm 'H
NMR spectra were recorded on a Bruker 400 MHz AV or a Bruker 300 MHz AV

Intermediate A: Ethyl 2-(methylsulfonyl}pyrimidine-5-carboxylate

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

Ethyl 2-(methylthio)pyrimidine-5-carboxylaie

0
EtO%::B—S/

Ethy! 4-chloro-2-methylthio-5-pyrimidine carboxylate (12.5g, 53.88mmol} and Zn
powder (14.1g, 215.52mmol) were combined and benzene (60ml) and 3M NH,Cl
(140ml) 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 EIOAc
{200mi). The filtrate was concentrated in vacuo to about 50ml and then pattitioned
between H,O (400ml} and EtOAc (400ml). The aqueous layer was further extracted
with EtOAc (250ml). The combined organic layers were dried (MgS0,) and |
concentrated in vacuo to a dark oil. 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;0. The title compound was obtained as a colourless oil (13g,
61%). mfz 199 [M+H]", '"H NMR (300 MHz, dg-DMSO) &: 1.30 (3H, t), 2.60 (3H, s},
4.35 (2H, q), 9.0 (2H, s).

Ethyl 2—(me’£hvlsuIfonvl)pyrimidine-5-carbo'xvlate — Intermediate A




spectronmeter in deuterated solvents. Chemcal shifts (8) are in parts per
mllion. Thin- |ayer chromatography (TLC) analysis was perfornmed with

Ki esel gel 60 F2s4 (Merck) plates and visualized using UV light. Analytical
HPLCVMS was perfornmed on Agilent HP1 100, Waters 600 or Waters 1525 LC
systens using reverse phase Hypersil BDS C18 colums (5 m 2.1 X 50 mm,
gradient 0-95%B (A = water/0.1 % TF B = acetonitrile/0.1 % TFA) over
2.10 min, flow= 1.0 mM/mn. UV specira were recorded at 215nmusing a
G lson G 315A Diode Array Detector, GJ214A single wavel ength UV detector,
Waters 2487 dual wavel ength W d& ory._Mat ers 2488 dual wavel ength W
detector, or Waters 2996 di ode ra @etector. Mass spectra were
obtai ned over the range mz 150 to 850 at a sanpling rate of 2 scans per
second or 1 scan per 1.2 seconds using Mcromass LCT with Z-spray
interface ,J}gl{%

i nt egrat edqér? t'ﬁé&%@ ?&3%%thw§@)e¥hﬁﬁ[ Hﬁ)g* érﬁﬁﬁ%fef@%,g?%gg}r?%re The
fol | owi ng abtﬂj’vé'HFdﬁ$Qiﬂl};W¢%$)@Nfbéé‘i‘ﬁqg’éﬂ3o mw'utmﬁ@f WEREA (E-2%9:= et hanol

Et OAc = et Byh 7%%9§r¢m|5 %Omi taeo%lhwtepmycraé bs2tdn mibkchd waéiallbhfbdlt@mt hane
DMF = di et hyl f or mam de sul foxide TFA = trifluoroacetic

acid THE ¥oB{q Lo rl’?Fi EWCLQ%@W?I %sdt'h%ﬁ%ncgntrw NY&8Ar ochl ori ¢
aci d DI PEAtsalstut SCpniicpy et ;iwdll.a:m hemzoiblatid mbgardiptavaiepdredaato silica gel.

Purification was achieved via chromatography, eluiing with neat hexane initially, then
1:5:3 CH.Cl,/heptane/Et,0, followed by 1:1:1 CH.Cly/heptane/ELO. The title
compound was obtained as a white solid {10g, 66%). m/z 231 [M+H]", 'H NMR (300
MHz, ds-DMSO) 8: 1.40 (3H, 1), 3.50 (3H, s), 4.40 (2H, q), 9.50 (2H, s).

Intermediate B: tert-Butyl 6-aminoazabicyclol3.1.0]lhexane-3-carboxylate

boc:—l\<j>_NH2

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

3-Benzyl-6-nitro-3-azabicyclo[3.1.0thexane-2.4-dione

N NO,
Ph

O

To a solution of N-benzylmaleimide (5.0g, 26.7mmol) in MeCN (334mi) was added
bromonitromethane (1.87ml, 26.7mmal). K,CO3 (3.69g, 26.7mmol) was added and
the reaction mixture vigorously stirred at r.t. After 4 h an additional portion of
bromonifromethane (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



NaOH = sodi um hydr oxi de NaHCO3 = sodi um hydrogen carbonate Pd/C =

pal | adi um on carbon THE = tert-butyl nethyl ether N2 = nitrogen PyBop =
(benzotriazol -1-yl oxy)-tripyrrolidi nophosphoni um hexaf | uor ophosphat e
Na2SO4 = sodi um sul phate Et 3N = triethylamne NH3 = ammonia TMSCl =
trimethyl chlorosilane NHACI = ammoniumchloride LiAIH4A = lithium

al um ni um hydri de PyBrCP Brono-trip érol I di nophosphoni um

hovat | o cnfggRle o VGt TORER) LG L Pk e by o

hydr ochl or i4ch® (1Ht 9055 (BHeshyI2-84 K&H, ni)l OH = | it hi um hydr oxi de HOBt =

1- hydr oxybenzotriazole ELS = evaporative |light scattering TLC = thin

| ayer chrorratograh m _mII|I|treg gram(s) nmg = mlligram's) nol =
mol es ol 3Benzyl p-Stazab 3:- LO0WEREper f or mance |iquid

chr omat ogr aphy/ mass ' spect rorret ry
/—NG>‘N02
Ph

To a solution of 3-benzyl-6-nitro-3-azabicyclof3.1.0]hexane-2,4-dione (3.0g,
12.2mmol) in dry THF (30ml) was added NaBH, (1.15g, 30.48mmol). The reaction
was stirred for 15 min at r.t. under N,. BF;. THF complex (3.15ml, 13.4mmol) was
added dropwise and the reaction heated at 40°C for 4 h. Further NaBH, (0.15g) was
added followed by BF:. THF complex (0.32ml). Heating was continued at 45°C for 30
min. A mixiure of THF/H,0 (1/1, 60ml) was added dropwise with stirring. The
resulting mixture was heated at 50°C for 1 h before standing at r.t. for 16 h. The THF
was removed to leave mainly water. This was exiracted with EtOAc, dried (MgSO.)
and evaporated to dryness to give the title compound as a yellow oil {2.47g, 93%).
mfz 219 [M+H]*, "H NMR (300 MHz, CDCl;) 8: 2.50 (4H, s), 3.15 (2H, d), 3.65 (1H,
s), 4.55 (1H, s), 7.2-7.4 (6H, m).

6-Nitro-3-azabicyclo[3.1.0lhexane hydrochloride

Hl HN<]>—N02

To a solution of 3-benzyl-B-nitro-3-azabicycio]3.1.0lhexane (2.47g, 11.3mmol) in 1,2-
dichloroethane (5ml) was added chloroethylchioroformate (1.83ml, 16.9mmal) at 0°C.
The reaction mixture was heated to 55°C for 4 h. Further chloroethylchloroformate

(0.5ml) was added and heating continued for 2 h. The reaction mixture was
evaporated to dryness. MeCH (15mi) was added and the reaction mixture was
heated at 65°C for 3 h. Conc. HCI (1ml) 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 (464mg, 25%). 'H NMR
(300 MHz, de-DMSO) 8: 2.90 (2H, s), 3.3-3.6 (4H, m), 4.75 (1H, s), 9.50 (2H, br s).



NMR = nucl ear magnetic resonance 26 r.t. = roomtenperature agq. = aqueous
sat. = saturated h = hour(s) mn = mnute(s) | NTERMEDI ATES |Internedi ate
A. Ethyl 2-(nmethyl sul fonyl)pvrimdine-5-carboxviate ONOEONSPp

Internedi ate A was prepared follow ng the nethodol ogy described in Schene

1. Ethyl 2-(nethylthio)pvrimdine-5-carboxvliate CN DI I~N EtO Ethyl

4- chl or o- 2- rrethylthlo 5- pyrlmdl ne car, oxylate (1 2.5g, 53.88nmmol) and Zn
powder (14. t&ﬁg ipenzene (60nt) and 3M NHAC
(140m) we i gorously and heated to 80C
for 30 h. The reactlon mxture was filtered through celite and washed with
Et CAc (200mL). The filtrate was congentrated in vacuo to about 50nil and

then partitioned between H20 (468Qnk M,0Ac (400nl). The aqueous | ayer
was further extracted wth EtOAc (230nl). The conbined organic |ayers were
dried (MgS™4) and concentrated in vacuo to a dark oil. This was puri fied

by colum chromat ography eluting with neat.heptane followed by 1:1:1

hept ane/ CHENPrazabigyipl3. "ﬁlileP(@"eZhYETQWBF iden 4B fmac) Brreyiwas Suspertivd titl e
conpound vvaﬁd.s} @0 ma)aeﬁnda:oap@h KHdessc.o deﬁn'hg“s@ 10n§a&9wasrﬁdaea99 [ MFH] +, H
(Ng/ﬁ ( g;) 0 M_f]zlloweg b%QF’ { crys’ta?) angjsé_t'gN EO) 43m% ‘P Orrgmg& Tﬁg f'eactaon mlxtg.lre wa 9.0

stirred at r.t. for 5 h. The solvent was removed under reduced pressure to give a

white solid. Purification by flash chromatography (25% EtOAc in heptane) gave the

title compound as a white solid (592mg, 92%). 'H NMR (300 MHz, CDCls) 5: 1.45

(9H, s), 2.65 (2H, s), 3.50 (2H, d), 3.75 (2H, q), 4.10 (1H, §).

tert-Butyl 8-aminoazabicvclof3.1.0lhexane-3-carboxylate — Intermediate B

boc--r\[:j}NH2

tert-Butyl 8-nifro-3-azabicyclo[3.1.0Jhexana-3-carboxylate (592mg, 2.59mmol} was
reduced in the presence of 10% PdJ/C (20mg) in EtOH (5ml) under H; (balloon
pressure) for 18 h. The catalyst was removed by filtration through celite. The celite

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

Intermediate C: fert-Butyl 3-azabicyclo[3.1.0Thex-6-yimethylcarbamate

T

N—boc
H

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



Et hyl 2-(nethvl sul fonvl)pvrim di ne-5-carboxvlate - Internediate A 27 ONO
~>-S EtONoO To a stirred solution of ethyl

2- (et hyl t hi o) pyri m di ne-5-carboxylate (13g, 47.59mvl) in dry THE (250m)
was sl owy added over 30 mn a solution of nCPBA (47.59g, 275.76muol) in
THE (150m ) at OC under N2. The reaction m xture was allowed to warmto
r.t. and stirred for 2 h. The reactiogznixture was then concentrated in

vacuo to %@%m&ﬁ&%ﬁ% ol D5 BMGin BRATANGs ALkt AhiX bl oRifisabs or bed
onto silic . eved Vi a chronat ogr aphy, eluting
W th neat hexane initially, then 1:5:3 CH2Cl 2/ heptane/ Et20, foll owed by
1:1:1 CH2Cl 2/ heptane/ Et 20 The titleg conpound was obtained as a white
solid (I Oy, 66%9. mz 231 [MrH]t,' H
t), 3.50 (3H, s), 4.40 (2H, q), 9,5Q"(2H, ¢). Internediate B: tert-Butyl

6- am noazabi cycl ol 3. 1. A hexang te boc-N ?-NH2 Internediate B
was prepared follow ng the J ¥bed in Schene 2.
3-Benzyl - 6-ni tro-3-azabi cycl oI371. e-2.4-dione 0 /-NNOZ Ph O To a
solution of N-benzylmaleimde (5.0, 26.7mml) in MeCN (334nl) was added
brononi t romet hane (1.87nl, 26.7mmol). K2CO03 (3.69g, 26.7mmmovl) was added and
t he reacti anBehytmdlEmidedBoo 26T.ymsibl) wae disatlvad. inh EtBf(6@Iml) tleated withdi t i onal

portion of _ br ni r (! of
brononi tr Or%ly#ﬁ%?éar':e}l%t??l mtf'{‘ ’aév%gs%fe%?da#ﬁ%r %’gl?'dﬁfﬂ{r%%? eart va .Séieg% . After
48 h, TLC (B0UADENE/previpiaighey formadise Amwed isoleérst hyditratioppyashedbwith itere r eacti on
m Xt ure WasoRMARShAd &baltd gite HaME corhPéund as a white solid (72g, 89%). m/z 302

[M+H]*, TH NMR (300 MHz, de-DMSO) 5: 1.20 (3H, 1), 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).

Ethvi 3-benzyl-2.4-dioxo-3-azabicyclof3.1.0lhexane-6-carboxylate

Ethyl 5-benzyl-4,6-dioxo-1 .3a,4,5,6,6a-hexahydropyrrolo[3,4c]pyrazoie-3-carboxylate
(72g, 239.2mmof) was heated to 160°C until it melted to a yellow oll. The ail 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 to r.f. and
triturated with ice-cold Et,O. The resulting precipitate was filtered and washed with
more ice-cold Et,O to give the title compound as a cream solid (37.29g, 57%). H
NMR (300 MHz, d--DMSO) 8: 1.20 (3H, 1), 2.80 (1H, 1), 3.00 (2H, d), 4.15 (2H, q),
4.35 (2H, s), 7.20-7.40 (5H, m).

3-Benzvl-3-azabicyclo[3.1.0Thex-6-yY¥methanol

d NG>_\OH



brown residue was purified by colum chromatography (100% DCM, giving the
title 28 conpound as a white solid (3.0g, 42%. 'H NVR (300 M1z, CDCl 3) 6:
3.35 (2H, s), 4.50 (1 H s), 4.55 (2H, s), 7.2-7.4 (5H m.

3-Benzvl - 6-ni tro-3-azabi cycl o[ 3. 1. A hexane Phf N~>-N02 To a sol ution of
3-benzyl - 6-ni tro-3-azabi cycl o[ 3. 1. 0] hexane- 2, 4-dione (3.0g, 12.2mmol) in
dry THE (30nl) was added NaBH4 (1. 15g,, 30. 48mm|) The reaction was
stirred for 15 min at r.t. under N2 BI’Z—% THF conplex (3.15m, 13.4mol) was
added dropwi se and the reaction heated at 40C for 4 h. Further NaBH4

(0. 159) wasEthldtadbedzyﬂ—aﬂkdmm&-@;ablsmWHw]h%ﬂ@ﬁ Exarboykedd’ . 2gHeat i ng was

continued ﬁ %JI)%&S%QSSO%&‘md?ymMMOﬁH Othid Eﬁﬁttd%%a(s]a(daed §9plise yas added
dropwi se with stir resu 9 mxturevva heated at 50C for | h

bef ore st afdfiRa é@sﬂe“$'°n oAl 6(2R. 79TfS-Snpgol) WT%WPQH"%B“GI reeE9ai nl y
\éVat er. Thi %rWSL%Eérﬂsﬁﬁltvlﬁéi Raktcld &b 6Cunder hi@@b%lwﬁ@bhere&&@w E[hér at e(rj'd t 0219

ryness to give the tit ompound as a z
M o 1 KUt s Socfaedf T o R rerQly vl sel RGP g8l i 7
s), 4.55 (Iorhl;eda)\d nﬁrQTHFWaé Sttledntp allév hildquate 3tiging Ialiy NagyRs Wasa hexane

hydrochl or i gﬁ chgt &N.x}%‘%hﬂiﬁ m)%g%@l %ﬁé{[?@ f<9If30 niln gwe mlxt]L_Jre was thc)an ﬂtere]fi 5

3-benzyl - 6- N T azabr cyc exane
di chl or oet H@m@gf( S towiys aﬁ@é@"%ﬁ@#@%‘t Thiyis E’ﬁ? S‘PWPBWW B vesudsgive 16. 9nmol )

at 0C.  Thend @fcdohpBurd é@éﬁ&afé&imh%ﬁ@fbﬂﬁg a2 G0k pu+41* HH hﬁmtmr
chl or oet hyl chl or of or mat ;ZZQ ﬁ?g_gg Q%E@I? d for 2 h.
The reacti MFHI%PHRO)Rae25 5e(aHt ary %l added and
t he reacti qmpoIr.%d (BHE m)As heat ed at 65C for 3 h. Conc. HCl (1 rﬂ) was added
and the reaction stirred at r.t. for 2 h. A grey precipitate had forned,
this was |sol ated by f||trat|on and washed with Et20 The title conmpound

foy =iy h 2 a

was obt ai nédBa prads 2 aaetfygarbaiieyde’ H NVR (300 MHz, dB-DMSO) 6:
2.90 (2H, s), 3336(4H r‘r) 475(1H s), 9.50 (2H, br s).

N
Al

Oxalyl chloride (0.88mi, 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 (1.26mil,

17.73mmol} was then added dropwise, keeping the internal temperature at -65°C or
below at all times. A solution of (3-benzyl-3-azabicyclof3.1.0]hex-6-yl)methanol
(2.00g, 9.85mmol) in DCM (50ml) was then added to 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 o 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 to r.t. 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-DMSO) &: 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 (5H, m),
9.31 (1H, d, J= 4.8 Hz).



29 tert-Butyl 6-nitro-3-azabicyclo0l3. 1. d hexane- 3-carboxyl ate boc- N>- NO2
6- Ni t ro- 3- azabi cycl o[ 3. 1. 0] hexane hydrochl ori de (464ng, 2.82mmvl) was
suspended in dry DCM (I QOm) and cooled to OC. Boc20 (677ng, 3.10mol) was
added followed by DVAP (1 crystal) and Et3N (0.43nl , 3. 10mmol ). The
reaction mxture was stirred at r.t. for 5 h. The solvent was renoved
uRder reduced pressure to give a whige solid. Purification by flash

chr omat ogr G eI [IMNeT e title conpound as a white
sol i d (592% =»J i Dy o8 b dRime! 45 (9H, s), 2.65 (2H, s),
3.50 (2H, d), 3.75 (2H, q), 4.10 (1H t). tert- Butyl

6- am noazabi cycl o[ 3. 1. A hexane- 3-car late - Internmediate B boc-N ~NH2
tert-Butyl 6-nitro-3-azabicycl o[ 3,4N0] e- 3-carboxyl ate (592ny,
2.59mMmol ) was reduced in the esen of 1G86drd/ C (20nmg) in EtCOH (5m)
under H2 (balloon pressure) 18 h. The catal yst was renoved by
filtration through celite. The€elite was washed with EtOH and the
filtrate concentrated to give the title conpound as a pale yellow oil
24272@21 (4ﬁydm<yl_llarwwwgéygpggﬂ%% (a:%QQ vl %mc%and SOdISIm aceta%e (2]459, 1.9 (2H m,

3- azabi cyclzgrssmlm@vm«xa&}ewmatsh‘yémmuamt BbertAd-FazabicybbBad]hddand-nt er nedi at e

C was o ene e‘é&? @"‘@%gtpﬁ%n”ﬁ&?%dﬁbﬂ%odﬁ?& it Ripded . PRORTRIR wad0  ELNYI

5-benzvl -
6a- hex ahyd raﬂq»/yedtolst»rf f8r 1ch. phe soivénd v&s dangeroyeast ip vasud anpthg residue

partitioned between DCM (100ml) and ag. KCOj3 (100mi). The organic layer was
separated and the aqueous layer washed with DCM (100ml). The combined organic

layers were dried (MgSO,) and solvent removed in vacuo to give the title 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), 2.29 (4H, d,
J =9 Hz), 2.50 (1H, m), 2.91 (4H, dd, J = 2.4, 9 Hz), 3.57 (4H, 5), 6.05 (1H,d, J=9
Hz), 6.96 (1H, d, J = 8.1 Hz), 7.21-7.34 (10H, m), 10.28 (1H, s), 10.58 {1H, s).

3-Benzyl-3-azabicyclo[3.1.0lhex-6-ylimethylamine

S

A solution of 3-benzyl-3-azabicyclo[3.1.0]hexane-6-carbaldehyde oxime (1.579,
7.27mmol) in THF (75mi) was cooled to 0°C under Nz 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 (3ml} and sat. aq. sodium potassium
tartrate (1ml) and the resulting suspension stirred for 30 min. MgS0, was added and
the mixture fitered 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+HJ*, "H NMR (300 MHz, CDCls) 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 (5H).



O O O N-Benzyl mal ei m de (50g, 267.1 mmol ) was dissolved in Et20 (600m),
treated with ethyldiazoacetate (31 m, 293.8mmol) and stirred at r.t.
under nitrogen atnosphere for 36 h. A white precipitate had forned so it
was isolated by filtration, washed with ice- cold Et20 and dried to give
the title compound as a white solid (72g, 89%. mz 302 [MtH)','H NVR (300
MHz, db-DMBO) 5: 1.20 (3H, t), 4.15 (2H 4qg), 4.55 (2H, s), 4.60 (1 H d),
5.00 (1 H, . - lJ(;lyl 3- benzyl -
4- di oxo- 3- O O 0--\ Ethyl
5- benzyl - 4, 6- di oxo-1, 3a 4 5, 6, 6a- hexahydropyrrolo[3 4c] pyr azol e- 3- car boxyl a
te (72g, 239 2mmol ) was heated to 16QC until it nelted to a yellow oil.
The oil was heated further to ZON@b&a\bling started. The oil was
heat ed at 200C for 30 min uthe bbl i mg-bbad subsi ded. The now

O

anber-col oured oil was coole r.t. and friturated with ice-cold Et20
The resulting precipitate was | tered and washed with nore ice-cold Et20
to give the title conpound as a creamsolid (37.2g9, 57%. '"H NWR (300 MHz,
d5- DVBO) 5: t), 2H q), 4.35
(2H, s), %@evzylr%ra(ﬂwycw 1 @ée’éx%ﬂw?th%'a@?&tf?éé% |606[8§)m°‘)d’??e‘%2' "8 ) et hanol
OH 31 Et h)dioxénélﬂgtzw'f 20dmN eoptoTrdtintahihe yicdmi[ B.02rfhbigwanaddedcar boxyl at e

37. 24, |
Selded ar oplSHoRY B0 a0 ZoirEh i e tedith 1R B o0 R RO I %G1
THE (200m ywas Then adged bed thg solsiovmdredies aiit Fbl (@ad Sﬂ@aﬂm abied u nder
ni trogen ato'iﬁ%ﬁlﬂm[?&rgctg %re?{ﬁleh (I\&%ﬁ@ ) aFﬂi Xk ré?ﬁ&xe& hﬁﬂacﬁé’m the 0C and

guenched car’et ul rey solid and mpre THE was

added to aIWQﬁH%"t‘:Fe%XPﬂP‘é‘"&@ PG ﬁ%o%)sbp o,%303 VAR NVR
(300 MHz, ds-DMSO) 5: 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 (6H, m).

tert-Butyl 3~azabicyclo[3.1.0lhex-6-yimethylcarbamate — Intermediaie C

>
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-azabicyclof3.1.0fhex-6-yl)methyicarbamate (2.35¢, 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 (100mi) was added
1o the resultant gummy white solid and the mixture filtered. The filtrate was
concentrated in vacuo to give the fitle compound as a yeliow oil (1.2g, 73%). LCMS
purity 95%, miz 213 [M+H]*, "H NMR (300 MHz, CDCl;) 8: 0.89 (1H, m), 1.26 (2H,
m), 1.47 (9H, s), 2.96 (2H, d, J = 11.4 Hz), 3.07 (4H, m), 4.62 (2H, br s).

Intermediate D: O-{1-1sobutoxyethyllhydroxylamine

L

“T



added to the m xture which was stirred at r.t. for 30 mn. The m xture was
then filtered through celite to give a pale yellow solution. This was
concentrated in vacuo to give the title conpound as an orange oil (14.1q,
51%9. mz 204 [vli+H +, "H NWVR (300 MHz, d6-DVMSO) 8: 2.25 (2H, d), 2.85
(2H, d), 3.20 (2H, t), 3.55 (2H, s), 4.35 (1H, t), 7.20-7.40 (5H, m.
3-Benzvl - 3-azabi cvcl o[ 3. 1. 01 hexane- 6 gar bai dehvde N 1r~ Oxalyl chloride
(0.88m, 1 mg%}l under N2
and the soﬁrl %%gnrglgpac%gl e% p?eg)g%%f&%t“@’ %E‘%H{eg'g%@é ét%rsg[f'b - 89%% (1.26m,
17. 73mml ) (seesSahha 4added dropwi se, keeping the internal tenperature at
-65C or Dbe I S f

(3- benzyl -3“2@%% @y%%gn?m 02\8 6)%5] l—§’ﬂ) N 12&%‘[‘ d)(127506””JI mg 318(1H[) in DCM
(50m ) was d@hér‘ﬂ%é}lﬂéﬂi),tﬁﬁﬁ » Ak BSRI( Sl)rlxture slowy, again naking sure
the internal tenperature did not rise above -65C. After this addition was
conplete, triethylamne (5.90m, %ﬁﬁgﬂg ) was slowy added to the
reaction, again making sure the in enperature did not rise above
-65C. After addition was conplete the reaction was allowed to warmup to
r.t. and sqlven xcolurm

chr omat ogr?ﬁ(ﬁ{}"p§ez I as a

| i ght yel | Geylbvrimidind-Se ‘ joppacetade 90% rﬂz 202[IVHrH] , " H NVR (300
MHz, dvDMVSO 8: 211(2Hn)244(1Hrr) 2.50(2HdJ-93Hz),
3.07 (2H, d, J = 9.3 Hz), 3.64 (2H, s), 7.21-7.35 (5H m, 9.31 (1 H d, J
= 4.8 Hz). 32 3-Benzvl -3-azabi c cl of 3. 1. OBexan car bal dehyde oxi ne N 1\

cf-- N-OH Hydroxyl ani ne h% r@}; g@ mol ) and sodi um
acetate (2.45g, 29.85 a t oHallsthr#'ed sol uti on of
3-benzy|-3-azabicyc|o[3 1. B]hexane- 6- carbanehyde (1.60g, 7.96mmol) in
EtOH (100nl) at r.t. under N2. The reaction was

Example 1 was prepared following the methodology described in Scheme 5.

tert-Butyl 6-f(Z-napthylsulfonylaminal-3-azabicyclol3.1.0Thexane-3-carboxviate

boc—N/\:[>—-N—-
H

2-Naphtalenesulphonyl chloride (20.07g, 97.39mmol) was added in one portion to a
solution of intermediate B (17.53g, 88.54mmol) and Ei;N (24.7ml, 177.07mmol) in
anhydrous DCM {270ml) at 0°C under N, giving a light brown solution which was

=0

o

o=

allowed to warm to r.t. overnight. The reaction mixture was diluted with DCM (200ml})
and sat. NaHCO; (200ml). The organic phase was separated and washed with H0O
{2 x 200ml), dried (Na,S0,), 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 (27.99g, 82%).
LCMS purity 100%, m/z 389 [M+H]", "TH NMR (300 MHz, CDCl) §: 1.35 (9H, s), 1.82
(2H, m), 1.96 (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).



allowed to stir for 16 h. The solvent was then renoved in vacuo and the
residue partitioned between DCM (100nl) and aq. K2CO3 (100m ). The organic
| ayer was separated and the aqueous | ayer washed with DCM (100m ). The
conbined organic layers were dried (MJSO4) and sol vent renoved in vacuo to
give the title conpound as a yellowoil (1.57g, 91 %- 1:1 m xture of

oxi me isoners). LCMS purlty 85% mz ;17 [ MFH +, "H NVR (300 MHz, de- DMSO)
6: 1.65 (4 .8 o g 2.50 (1 H m,
2.91 (4H, i : - —d, J =9 Hz), 6.96
(1 H d, J= 81Hz)721734(10Hn)1028(1H s), 10.59 (1 H, s).
(3-Benzvl - 3-azabi cvcl of 3. 1. A hex-6-yl )nmet hylargine N C NHZ A sol ution of
3-benzyl - 3-azabi cycl o[ 3. 1. 0] hexane- 6- ar ha yde oxine (1.57g, 7.27mmol)
in THE (75ml) was cooled to (MBiu AlH4 (965ng, 25.44mmol) was
added. The reaction was heated Y0 60](‘: cf>o 6 h and then cooled to O0C It
was quenched with a m xture of H20 (3nml) and sat. aq. sodi um potassi um
tartrate (1 m) and the resulting suspension stirred for 30 mn. MgSO4 was
added and A $wdutiah st erteufyl S{(@megthyisuioogjandred]3tezabidyoo[$.1 Olhesdre-3vas t hen

trat il
(258q.  asdproeRedR i ed 8l tfimol fack A R MR Bl °W18') 3.
1.21 (4H, rﬂThqreamtmlmixture)waszcosser(t@Fed lr@jvacyaaad theniBGM (@05@ WesH, d, J = 7.2
Hz), 2.97 (hed Shd r@mtw&i ih vb@othn%e@iﬁe‘s?d‘fenﬁ:)le e)?oegé)’I'?A§ff?tn€;5ﬂ|@1htle33 tert- Butyl

3-b | - 3- azabi | of 3. 1.

(3" Boneyl - soRpavidnepotostohunsel (IOmSRRT SE0SloA SR vaE et ) s
ﬁ) i B r2 ?n(*jm : ;lthéih@atataebum&d xtlﬁmhén puki Battioh. 1aitNWIR1(4OOTMHﬂtd9-de0)rﬁe16&(erle’[ﬂ.reactI o
stirred fors\ﬁ\g)OZQﬂﬂ' hf ¢ 8@&)7%\7\%éﬁe%&ggsg%qHaﬁ%me 50B8t8|1§n extracted

wi th Et 20 (822%(3H50ivE)33 (THebrahrBrne@H, s), 9.20 (1H, br s).

Ethyt 2-{6-[(2-napthvlsulphonyllamino]-3-azabicyclol3.1.01hex-3-yl}pyrimidine-5-
carhoxylate

KoCOs (28.33g, 205.29mmol) was added to a stirred suspension of 6-[(2-
napthylsutfonyl)amino]-3-azabicyclo[3.1.0}hexane friflucroacetate (27.50g,
68.43mmol) in MeCN (300mi) at r.t. under N,. A solution of intermediate A (15.74g,
68.43mmol) in MeCN (50ml) was added dropwise over 5 min leading to the formation
of a precipitate which was stirred at r.t. overnight. The reaction mixture was diluted
with EtOAc (250m) giving a suspension which was washed with water (2 x 250ml).
The precipitate in the organic phase was isolated 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+HT", 'TH NMR (400 MHz, ds-DMSO) &: 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).



organic extracts were dried (MgSO4) and sol vent renoved in vacuo to give
the product as a yellow oil (2.01g, 100% . LCMS purity 95% m z 303

[ MPtH +," H NMR (300 MHz, d6-DMSO) 3: 1.27 (2H, m, 1.43 (1 OH, s), 2.35
(2H, dm J =8.7 Hz), 2.96 (2H, d, J =8.7 Hz), 3.59 (2H, s), 4.66 (1 H,
br s), 7.21-7.33 (5H, m. tert-Butyl

3-azabi cvcl of 3. 1. A hex-6-yl net hyl carbg te - Intermediate C HN |~ -~

N-boc H jzoﬁ%!@;&aﬁr(éuéﬁg)ufl%Eg‘qnoigmgﬁ cwaof§{ Bﬂaf 3—@/30\%%9&[@’\@ c%b@)qmgd to a

stirred sol
(3- benzyl - &cizabi cycl o[ 3. 1. 0] hex- 6-yl ) net hyl carbamate (2.35g, 7.78mmol)

and EtOH (90nil) at r.t. and the reaction stirred for 2 h. The suspension
was then filtered through celite and the filtrate concentrated in vacuo.

DCM (100m ) was added to the r sul tant gugmy @ solid and the m xture
filtered. Theflltratewa Wl o0 give the title
conpound as a yell ow oil cfr?'rsn 0 ty 95% nmlz 213 [M+tH ",'H

NVR (300 MHz, CDCl3) 6: 5189 (1‘!! , 1.26 (2H m, 1.47 (9H, s), 2.96
(2H, d, J =11.4 Hz), 3.07 (4H, m, 4 62 (2H, br s). Internediate D

0- (1- 1 sobut ' te D d
Pol | ow ng. CRESis, WL NEBE SR AR Sadkls ko A BIERUZ . shome ) o 1 R
(300 MHz, d@pﬂbﬂd@@h@yl)@maﬂq &abicuqlom Ol By pyeriding: 57®rlq01<b4aten) 3.18 (1H,

dd), 3.42 g%kb%éébomﬂnoﬁ%zfﬁFt&ooﬁﬂ 1an§-l\/%2)r(@bbm§£trt5?@@\@bé§ mptarep! e 1
N- Hydr oxy na am nol - @éabl cvcl of . 1. A hex-

ht
3-vl}pvri m"YﬁSﬁB‘"r%‘”@éF Bq%%\%%a”d‘:r? weaﬁr%%w {BoERPPIgIDp Tes le | was
prepar ed f cighenissglutibrewaeadiditbal to gyi~H edtie nMzgdHCH &é@whﬁe prempltate

was formed which was isolated by filiration, washed with H;O and dried by
azeotroping with toluene, giving the product as a white solid (22.19g, 93%). LCMS
purity 100%, 'mlz 411 [M+HT*, 'H NMR (400 MHz, d--DMSO) &: 1.97 (2H, s), 2.05
(1H, 8), 3.64-3.67 (2H, m), 3.82-3.89 (2H, m), 7.84-7.88 (2H, m), 8.01 (1H, m), 8.21
(1H, d), 8.31-8.36 (3H, m), 8.66 (1H, s), 8.83 (2H, s).

N-(1-1sobutoxyethoxy) 2-{6-(naphthalene-2-sulfonylaming)-3-azabicyclo{3.1.0ihex-3-

vilpyrimidine-5-carboxamide

ol 3

EDCI (7.27g, 37.9mmol) was added to a suspension of 2-{6-f(2-
napthylsulphonyl)amino]-3-azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxylic acid
(22.19g, 54.12mmoal) in anhydrous DCM (100ml) and anhydrous THF (500ml) at r.t.
under No. Et3N (22.6ml, 162.14mmol) 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 fo the required product. The reaction mixture was
retreated with EDCI (10.25¢, 53.47mmol), HOBt (7.22¢g, 53.43mmol) and Et;N
(19.4ml, 139.00mmol). After étirring 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 filiration, washed
with EtOAc (50ml), water (50ml), MeOH (50ml) and dried in vacuo to give the crude

Q



tert-Butyl 6-f

(2- napt hyl sul fonyl ) am nol - 3-azabi cycl of 3. 1. A hexane- 3-car boxvl ate /[~

boc-N, >--HS O 2-Naphtal enesul phonyl chloride (20.07g, 97.39mml) was

added in one portion to a solution of internediate B (17.53g, 88.54mmvl)

and Et3N (24.7mL, 177.07mmol) in anhydrous DCM (270nml) at OC under N2,

giving a |ight brown sol ution which allowed to warmto r.t. overnight.
450,

T e S Lo O gyl g, 2207

The organi ase was sep a
(Na2S™¥) , fat 59 ey awmgmmuamwon which¢ias cpelegfosd., Hitgsed @ndair | ow  oi | .

Triturati Orhn\% Tt&g;{réiﬁe ﬁwcaﬁwuﬁags gARe Solidiqba. d%\mb/ shiLoes duﬁglga%ed by

filtration washe ptane to |ve |t eco oun asavvhlte
Sol 1 0 (27 59 S8 DIT 1t MAES. (GNP SO ONd st S5B67 (L), LD (UREY 300 M.
CDCl 3) 8: 14.&p(169¥), 480 3|-iLn€3246$?2ﬁ1 di4.00%1196m), 4.98.(1M)1), 7%0291—1311}34 (2H m,
341356(7%—6% g §262H762 7.68 (2H, m, 7.85 (1 H m,
7.93 (1 H J§ i“s)nés W9 (1 H m. 35

6- [ (2- Napt hyl sul f onyl ) ami noI 3-azabicyclor3.1.d hexane trifluoroacetate
HN>HS /1 O 8 sl o
6- [ ( 2- napt hytsuf T oyt B3 poxXyl at e
(27.50g, GMMHQE&%.QIEAEW PE (300ml) was stlrred at r.t. for 2 h.
The reaction m xture was concentrated in vacuo and then DCM (100m ) was
added and renoved in vacuo three times to renove excess TFA giving the
title conpound as the tri Iuorogcetate salb (cr ield = 34.0g). This
product was used in the n eip_ purification. 1H NWR
(400 MHz, d6-DMSO) 5: 1.86 20H(g ), 3.22 (4H, m), 7.70-7.75
(2H, m, 7.83 (1 H, dd), 8H0O8 (1 H d) 8.18- 8.23 (3H, m, 8.33 (1 H br
s), 8.48 (1 H s), 9.20 (1 H br s). Ethyl

2-f6-r(2- naA)t hyl sul phonvl ) am nol - 3-azabi cyclor3.1.d hex- 3- %/Il\)‘p1yri m di ne- 5-
soliition of 4M HCl irt dioxane (350ml) was added poriionwise over 5 min fo N-(1-

isobutoxyethoxy) 2-[6-{naphthalene-2-sulfonylamino)-3-azabicyclof3.1.0lhex-3-
yilpyrimidine-5-carboxamide (10.0g, 19.65mmol} at r.t. with vigorous stirring under
No. After 2 h DCM (20ml) was added followed by another portion of 4M HCl in
dioxane (20ml) and stirring was continued for a further 2.5 h. The reaction mixture
was evaporated in vacuo to ¢a 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 iitle compound as a white powder
(6.25g, 75%). LCMS purity 98%, m/z 426 [M+H]", "H NMR (400 MHz, d;-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, m), 8.40 (1H, s), 8.50 (2H, s), 11.0 (1H, br s). Anal Calculated
for C21H2zsCINsO6S: 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 example 1:

Example 2: N-Hydroxy 2-{6-[({thien-2-yIsulfonyl)amino]-3-azabicyclo[3.1.0]Thex-3-

yllpyrimidine-5-carboxamide

0 =N
HO—N>—<\:N/>—NO}

H

-

O=UJ—“-‘-“O



carboxlate ON O - ~N~H 0 K2CO3 (28. 33g, 205.29nmmol) was added to a stirred
suspensi on of 6-[(2- napthyl sul fonyl)am no] - 3-azabi cycl o[ 3. 1. 0] hexane
trifluoroacetate (27.50g, 68.43nmmol) in MeCN (300nl) at r.t. under N2. A
solution of internediate A (15.74g, 68.43mmol) in McON (50m ) was added
dropwi se over 5 mn |leading to the formation of a precipitate which was
stirred at r.t. overnight. The reactigg m xture was diluted wth Et OAc
(250mL) giving a suspension which was washed with water (2 x 250nl). The
precipitate in the organi c phase was isolated by filtration, washed with
THE and  ailCMB pady 1@0%i e =t288 (Wi 280 dMptu ld NWR (S00MHzedSINPQ) §:25. 409,

85% . LCMB ity %G 4,11, ) o ' 8: 1.26

(1), 15 () ISt B, upag sl SRR R S LM o
4.23 (2H, o¥d), 7R61H7dd18.22HH, M), 8.657284)N(10.93 (1 bry. 04 (1 H, d), 8.15-8.22

(3H, m, 850 (1 H m, 870 (2H, s). 36

2-f6-[(2- Nagt hvl sul phonyl ) am nol - 3- azabi

ar boxylic lg&5 NabivdioxXy L0 RALNAE 300
of ethyl 2-d=8bictdo [3.1.0]hex-3-yhpyrimidine-5-carboxamide
napt hyl sul phonyl ) am no] - 3- azabi cycl o[ 3. 1. 0] hex- 3-yl } pyri m di ne- 5- car boxyl at
e (25.40g, 58.00mmol) in THE (500m) and MeOH (100m ) at r.t. The reaction
m xture was stirred for 18 h. The organi c sol ventsCfere renoved in vacuo

and the resultant aqueousQsol n aci diffi ed=fo pH5 with 1 Mag. HC .
A heavy white precipitate \f 0 3 <l3> ated by filtration;
washed with H20 and drild@Hy @lot r opl ng W td totdene, giving the product

as a white solid (22.19g, 93% . LCVMS purity 100% ®fz 411 [M-H',' H NWR
(400 MHz, d6-DVSO) 5: 1.97 (2H, s), 2.05 (1 H, s), 3.64-3.67 (2H, m,
3.82-3.89 (2H, m,.7.84-7.88 (2H, m, 801 (1 H m, 8.21

LCMS purity >85%, m/z 512 [M+H]*, "H NMR (300 MHz, d-DMSO) §: 1.84 (2H, ),

2.07 (1H, br s), 3.45-3.55 (2H, m), 3.70 (2H, d, J = 11.7 Hz), 8.38 (2H, s), 8.47-8.52
(1H, m), 8.54-8.57 (1H, m), 8.62 (2H, s), 9.00 (1H, br s), 11.05 (1H, br s).

\érin‘idi ne-5-c¢
3+a sol ution

Example 4: N-Hydroxy 2-(6-{[(4-trifluoromethoxyphenyl)sulfonyljamino}-3-

azabicyclof3.1.01hex-3-vl)pyrimidine-5-carboxamide
oo
) N@>~N—s~©—o
Hoon g H A CF

LCMS purity >98%, m/z 460 [M+H]", 'H NMR (300 MHz, ds-DMSOQ) 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, /= 8.2
Hz), 7.97 (2H, d, J = 8.8 Hz), 8.24 (1H, br s), 8.62 (2H, s), 9.01 (1H, br 5}, 11.07 (1H,
brs).

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

bicyclol3.1.0lhex-3-yl}pyrimidine-5-carboxamide

G CHe O




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

N- (1- | sobut oxvet hoxv)

2d6- (napht hal ene- 2- sul f onyl am no) - 3- azabi cycl o[ 3. 1. A hex- 3-

yl | pyri m di ne-5-carboxamde ON~O\ N> HS -CP HNOEDC (7.27g,
37.9mol ) was added to a suspension of 2-{6-[(2-

napt hyl sul phonyl ) am no] - 3- azabi cycl o[ 1. 0] hex-3-yl }pyri m di ne-5-carboxylic

acid (22. drous THE
(500m) at F’D%As‘&%s;%@e&%@ﬂnﬁf nafwgéﬁ%%*@? @%@ﬂ% ded fol | oned by
HOBt (8.78g, 64.97mmvl) and internediate D (8.9nl, 64.89mmol). After
SUTTI NG Aliork gl B pdinBYSminoFYE-ARIc6R ROtk 20RNREGLAN L0 the required
product . The reaction mxture was retreate 259, 53.47muol ),
HOBt (7.22g, 53.43mmol) and Et 3N (19.4nil, 139.0O0mmol). After stirring for
another 3 days at r.t. LCMS showed 96% oconversion. The reaction mxture
was evaporated to dryness and s de Ac (100m ) and water
(100m ). A white solid was cté?FT @ washed with Et OAc
(50nt), water (50m ), MeOH (50nil) and dr| e acuo to give the crude 37
product as a white solid (30g, LCVMS purity 92% . This was stirred in EtOH
(1500m ) at 60C for 1 h giving a white suspension which was cool ed to
r.t., fi I t foeicanied (mebathil selatibntad infgrmediateds t17tJlIne, G8erpodnid pyddise (il e sol i d

(24. 091 %6‘1! a]d%@%a’%%ﬁé%%ﬁo{‘ge (%(_f{n% %2'94[11%”] The Htx%ﬂé&ggre%gr 1 r‘}” DVBO) S

1. 60- g’ 465 (2H,
d), 4. oo (fhemt W (82{")9‘515(3@?4* ?TGSP“'B@P'PEH*"afﬁjNaS cq'lest9d yﬁ@ﬁ%@tﬂan%) 8.50 (1

H s), 8. G%rléahhde‘i)xacdﬂrd-ﬁs@ﬁemrle title compound (314mg, 100%). *H NMR (300 MHz,

2 (6 g T AR O 31T e il AP By 0 7S

6.37 (1H, br ), 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-carbonvl}aminol-3-aza-bicycloi3. 1.0lhex-3-vi}-

rimidine-5-carboxamide — Example 5

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

azabicyclo[3.1.0]hexane-3-carboxylate following the same methodology described for
example 1. LCMS purity >98%, m/z 390 [M+H]*, "TH NMR (300 MHz, d;-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, brs), 8.69 (2H, s), 8.74 (1H, d, /= 3.9
Hz), 2.01 (1H, br s}, 11.05 (1H, br s).



HON L N-N' HA solution of 4MHCI in di oxane (350m ) was added
portionw se over 5 min to N (1- isobutoxyethoxy)

2- [ 6- (napht hal ene- 2- sul f onyl am no) - 3- azabi cycl o[ 3. 1. 0] hex- 3-

yl ] pyri m di ne-5-carboxam de (10.Qg, 19.65mmol) at r.t. wth vigorous
stirring under N2. After 2 h DCM (20nl) was added foll owed by anot her
portion of 4MHCI in dioxane (20m) d stlrrlng was continued for a

vol ume. and ESCRPL o%'{ﬂe@“'°“5%9§§%“"p%"r%% BRI PROCED, 17 ST on. The

resultant white precipitate was isolated by filtration and washed with DCM

(5m ) givi HON8in-2-( 6. 259, 7599 . LCMVB
purity 98%%?( ?9462@?%%?%@%%{%@@@:?&%? % 8. rl 75 2H, s), 1.80

(1 H s), 3.14)] ,f Iding-5 , 7.65 (1
H d), 7.95-8.15 (4H n), 840 (1 H s), 8.50 (2H s), 11.0 (1 H br s).
Anal " Cal culated for C21H26CINSGBS: C, 49.27, H,_5.42; d, 6.92; N, 13.68.

prepared in an anal ogous manner to exanple 1. Exa N- Hydr oxv
2-{6-f(thien-2-vlsul fonyl)am nol -3-azabi cvgl of 3 X- 3-

yI}pyr| m di ne- 5- car boxamg de I ity 100% mz = 282

[ MtH ', 280 [MH] - 'HNM}(.@ .82 (2H, s), 1.93 (1 H,
m, 3.48-3.75 (4H, unggrnysol S t), 7.65 (1 H, dd),
7. (1 H, dd), 823(1"H d), 865(2H s) 10.55 (1 H, br s). Exanple 3:
N-

96
Hydr oxy 2-(6-(f(3.5-bi strl f 1 uor onet hyl phenvl sul fonyl | am no}-3- azabi cvcl o
1.

d hex-3-vl)pyrin di ne-5-car bo>§am de CF O N HO HNN~N~H 10
LCMS purity >88%, m/z 473 [M+H]", "TH 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), 3.73 (2H, t, J =
6.8 Hz), 3.84 (2H, m), 7.14 (2H, d, J=56.5Hz), 7.24 (2H, d, J=5.5Hz), 8.28 {(1H, ¢, J
= 2.5 Hz), 8.64 (2H, s), 11.05 (1H, br s).

Found: C, 49.70; H, 5.09; CI,710N1355 Ex§png§2to4were

22(1H

13.

Example 7: N-Hydroxy 2-]6-(5-phenylpentanoylamino)-3-azabicyclof3.1.0]hex-3-
ylipyrimidine-5-carboxamide

o, =N
HO-—Q{ N/>-—N > H/k/%@

LCMS purity >98%, m/z 396 [M+H]", 'H NMR (300 MHz, de-DMSQ) 5: 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-

yll-pyrimidine-5-carboxamide




CF3 LCWVS purity >95% niz 512 [MtH +,"H NVR (300 MHz, drDVSO) 6: 1.84 (2H,
s), 2.07 (1 H br s), 3.45-3.55 (2H, m, 3.70 (2H, d, J = 11.7 Hz), 8.38
(2H, s), 8.47-8.52 (1 H m, 8.54-8.57 (1 H m, 8.62 (2H, s), 9.00 (1 H,
br s), 11.05 (1 H, br s). Exanple 4: N Hvdroxv 2-(6-{
f(4-trifluoromethoxyphenvl)sul fonvl|am no} - 3-

azabi cvcl of 3. 1. d hex- 3-yl ) pyri m di ne- -carboxam de N H N NH OCF3 LCI\/IS

(1) b g e 1o AFnaf ROy P A, T

d, J =8 21 59204H %), A775((2H, brab), 2]02:(28 BJ HB)E HB, 283 (H, M), 85 @H, 1,862 (2H, s),
9.01 (1 H, N o
2 {6-f (napht [Pksbiat b%%%;' i, EAo-7 28 R, Po7 UM B%8Yan, ),

bi cvcl of 3. 111(§3Héfirf85\)tl }pvri mi d| ne-5-carboxanmide O N>N HO H N H 39

Exampl e 5 was prepared foll owi ng the nethodol ogy described in Schene 6.

tert-Butyl % napht ho Iam nQ -3- azabl ) .CJ h : 3 carboxvl ate /~

O boc-N | &Y : 2d8 : ‘ Lge mino-3azan (170ny,

0. 86nmol ) ibicyRIOIB leIIIﬁax(-?iLvlmv)'lmIME tmkilbdcaﬁhuaapht hoyI chl oride (180ny,

0.94mmol ). The m xture was stirred for I h, then water (8m) was added.

The resulting precipitate was collected by filtration, and dried under

vacuumto afford the title conmpound (314rrg, 1009 NVR (300 WHz, CDCI 3)
3.

5: 1.47 (9H, s), 1.85 (2H 0s), =&=N'1 ( d), 50 (2H, m), 3.82 (2H,
d, 6.37 (1 H brs), 7. 54}1@% 4~ dd), 7.88-7.95 (3H,
rr), 8.26 (1 H s). N Hudraxy H

2-{ 6-f (napht hal ene- 2- car boHvI)am nol - 3-aza- bi cycl o(3.1. A hex-3-yl }-

LCMS purity >99%, m/z 380 [M+H]", "H NMR (300 MHz, ds-DMSO) 5: 0.96 (2H, dd, J
= 5.8, 7.2 Hz), 1.32 (2H, dd, J = 5.8, 7.2 Hz), 1.79 (2H, br ), 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-phenylpropanoyllamino]-3-azabicyclo[3.1.0

hex-3-yl}pyrimidine-5-carboxamide

O
Q= 1 L
}110—ﬂ>_<\:|\|/>—N/;D.H

LCMS purity >99%, m/z 368 [M+H]*, "H NMR (300 MHz, d-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).

Example 11: N-Hydroxy 2-{6-[(thien-3-ylacetyllamino]-3-azabicyclo}3.1.01hex-3-
ylipyrimidine-5-carboxamide




pvri m di ne-5-carboxam de - Exanple 5 O \\N N ~11 1- HOON NH "~ The
title conpound was prepared fromtert-butyl 6-(2-naphthoylam no)- 3-

azabi cycl o[ 3. 1. 0] hexane- 3-car boxvl ate foll owi ng the sane net hodol ogy
described for exanmple 1. LCVS purity >98% mz 390 [ MtH ~, ' H NVR (300 MHz,
d6-DVsO) 6: 2.04 (2H, br s), 2.64-2.70 (1 H nm, 3.60-3.70 (2H, m, 3.95
(2H, d, J = 11.6 Hz), 7.55- 7.66 (2H,449), 7.88-8.05 (4H m, 8.43 (1 H br
s), 8.69 (2H, s), 874 (1 H d, J =39 Hz), 9.01 (1 H br s), 11.05 (1 H
br s). 40 Exanples 6 to 19 were prepared in an anal ogous manner to exanpl e
5. Exanpl &CHIS purikheRedx w2 3¢BIM211"1 2H NMR (B0O ¥iHzx 8- BMERN &0 (@ nkre),

yfl phenyl ] t ' -3 i | @131 - i ,dd, J=

7 o me- 5 ¢ 2P0 A A% CRABAREUR, Ay 7 117 G BYTIOLON 8442 Sogos
mz 473 [ MBI9 1.2 HRNWRE (1806, Jvri2. | RE- RSN, 8¢ B 1tz P28 1H. dpJ 327 2 42 (3H,
m, 3.33 (2HdH )8.6§(24-§s%%t99(‘31ﬂ,b}sf1?.-03(i‘E,)brsf?’-57 (2H m, 3.73 (2H t, J =
6.8 Hz), 3.84 (2H, m, 7.14 (2H, d, J = 5.5 Hz), 7.24 (2H, d, J = 5.5 Hz),
8.28 (1 H d, J =2.5Hz), 8.64 (2H, s), 11.05 (1 H, br s). Exanple 7:

N- HVdr oxv  Exaiple 2h el 246(cpett icar =101 3. 1. d hex- 3-

azabicyclof3.1.0fhex-3-yI}pyrimidine-5-carhoxamide

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), 8.89 (1H, brs), 11.07
(1H, brs).

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

LCMS purity >98%, miz 339.4 [M+HT", 'H NMR (300 MHz, d-DMSO) 5: 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, s), 8.95-9.05 (1H, br s),
11.08 (1H, s).



vl | pyrimdine-5-carboxamde O rH\ HO NN LCVS purity >98% mz 396

[ MEH ", " H NWR (300 MHz, d6DMSO 5: 1.52, (4H m, 1.76 (2H, br s), 2.07
(2H m, 2.34 (1 H m, 2.58 (2H m, 3.57 (2H m, 3.84 (2H m,
7.14-7.29 (5H, m), 8.00 (1 H d, J = 2.5 Hz), 8.67 (2H, s), 11.05 (1 H, br
s). Exanpl e 8: N Hvdroxv

2-f 6- (6- phenyl hexanovl ) am no- 3- azabi cy | of 3. 1. A hex- 3-
yll-pyrimdne nbaxani dg O.N.O /%-N\ 1 H, il VS, purity >90%
"0/ 7 140 [%Z‘ﬂf"§ S B 1 bty I T,_bﬂi’s.. 4mn _52 (4H ).
1.75 (2H, Mumﬂmwmm.ss(l H m, 2.55 (2H t, J =
9.1 Hz), 3.56 (2H, m, 3.83 (2H, m, 7.13-7.29 (5H, m, 7.97 (1 H d), 8.65
(2H, s), 11.03 (1 H, br s). Exanple 9: N Hydroxy

2- (6-{f (1-phenyl cycl opropvfcarbonvl | am no}-3-aza /
bi cvcl of 3. 1. A hex-3-yl) pyri m di ne-5-carbox

purity >99% niz 380 [ MFHRY," MHz
5.8, 7.2 Hz), 1.32 (2H, dd/"RN= ), 1.7 , br s), 2.31 (1 H,
m, 3.52 (2H, dm, 3.7%97}2H, '7.06 (1L H d, J =A1.0 H), 7.23-7.40

(5H, m, 8.64 (2H, s), 8.99 (1 H br s), 11.04 (1 H, s). Exanple 10:

N- Hydr oxv 2-{6-f(2-phenyl propanoyl ) am nol - 3-azabi cycl or3. 1. 01

hex- 3- vl } pMIdng giiiesSsef 3hR QSAMHAS*, TH NMR (300 MHz, d-DMSO) 8: 1.80 (2H, br s),
2.35-2.40 (1H, m), 2.45 (2H, s), 3.62-3.60 (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, br s}, 11.01 (1H, br s).

~N~H HO-H N LCMS
5: 0.96 (2H, dd, J =

Example 15: N-Hydroxy 2-[6-{4-phenoxybutyrylamino}-3-azabicyclo]3.1.0] hex-
3-vllpyrimidine-5-carboxamide

O

LCMS purity >98%, m/z 398 [M+H]", "H NMR (300 MHz, ds-DMSO) 5: 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, 1, 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, br s).

Example 16: N-Hydroxy 2-{6-[(1-benzofuran-5-ylcarbonyl)aminoj}-3-
azabicyclo[3.1.0]hex-3-vI}pyrimidine-5-carboxamide

LCMS purity >99%, m/z 380 [M+H]", 'H NMR (300 MHz, ds-DMSO) &: 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 = 8.5 Hz), 7.81 (1H, dd, J = 8.5, 1.8 Hz), 8.08 (1H, d, J = 1.8 Hz), 8.17



ONO -NC-H HOHNLCMS purity >99% nfz 368 [MH +,' H NVR (300 MHz,
drDMSO) 5: 1.31 (3H, d, J =9.2 Hz), 1.76 (2H, m, 2.35 (1 H m, 3.54
(3H, m, 3.82 (2H, dd, J =1.9, 9.5 Hz), 7.18-7.35 (5H m, 8.18 (1 H, d),
8.64 (2H, s), 8.99 (1 H br s), 11.05 (1 H, s). Exanple 11: N Hydroxy
2-{6-r(thien-3-ylacetyl)am nol - 3-azabi cycl of 3. 1. A hex- 3-
vI}pvrlmdlne5carboxamde OS ON‘44 N~>-H HO- NN H42 LCVS purity

o o aanoshy che ngl BTy d M e SR sf o ob O ey A o, % 20

dd J=3b95)12Hz) 7.22 (1 H d, J =2.1H), 7.45 (1 H dd, J = 2.1,
12Hz)823(1Hd,J:39Hz)865(2Hs)899(1H br s), 11.05
(1 H br s). le 12: N-Hydroxy 2 6( cvclohex | car bonyl ) am nol -

azablcvclo(%"a!‘E'P@ & N-Hydnoxy a6l hengothiena-ygarhonyiaming]-2y NC>- HAOHOHN

LCVS puri t yizafi8gelo 2018é6321 dind-Sichiddx .ama. IVHz d6-DVSO) 5: 1.05-1.40
(4H, m, 1._—8L'%_‘_2"‘M55-1.80 8H, m 1.“9}"!55_2 10 (L H m, 2.30-2.38 (1H ),

3.50-3.60 (2H, m), 3.82(2H, d, J = 11.7 Hz), 7.88 (1 H, d, J = 4 Hz), 8.65

(2H s), 899 (1 H br s), 11. 07 (1 H, br . Exanple 13: N Hvdroxv
- 16- (benzovl am no) - 3- azabicv ex:,
\ />— N\
s

LCMS purity 97%, m/z 395 [M+H]", "H NMR (300 MHz, d-DMSO) &; 2.01 (2H, brs),
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 (1H, br s), 11.05 (1H, br s).

Example 18: N-Hydroxy 2-{6-[(thien-2-ylcarbonyl)amino]-3-azabicyclo[3.1.0]

hex-3-yi}pyrimidine-5-carboxamide

0. =N
Ho“ﬁ>—<\:r\l/>—N : i S/

LCMS purity >98%, miz 346 [M+H]*, "H NMR (300 MHz, d;-DMSO) 8: 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-biphenyi-4-yl-acetylamino}-3-

azabicyclo[3.1.0]hex-3-yllpyrimidine-5-carboxamide




vl | pvri m di ne-5-carboxamde O N~/ HHOHN LCVS purity >98% mz 339.4
[ MPkH ~, " H NMR (300 MHz, d6DMSO 5: 1.98 (2H, br s), 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 (1 H d, J =3.9 H), 8.67 (2H, s), 8.95-9.05 (1 H br
s), 11.08 (1 H s). 43 Exanple 14: N-Hydroxy 246-2-(1-nethyl-

H- i ndol - 3-yl )acet yl am nol - 3-aza-

bi cvcl or 3. 3-vl } pyr e o} N~N

DL\, LRI B BT el s ol el Mo 1 o

()2H 3brs?,s% (2H,20r 35 2229400 Hrld), 32 (28, £453.62H, d) J =9.6322)33.80(2ARH, J 7} 1.63. 74 ( 3H,

S), y/ 7.37 (1

0o, o = T kg iy g, Sagfin g e ol o)

8. 64 (2H :9)00(8H9!89()111|r@7 (¥, ly)s) 11.01 (1 H, br s). Exanple 15: N-Hvdroxv

2-f 6- (4- phenoxvbut yryl am no) - azab| cyclof3.1.01 hex- 3-vll pyri m di

ne-5-carboxami de O N O /\ )

[I\/H—I] 1 H BRmRPlesf Nokydrox 4 pethyl)s felgisdellne
.22 (2H, Brvl}byﬂrrﬁdlﬁe-lﬂzdarb&aaﬁdé 38 (1 H n), 3,52-3.61 (2H, ),

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

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

boc— N
~C 0

Intermediate B (200mg, 1.01mmt) was stirred in MeOH (10ml) at r.t. under N; and 2-
napthaldehyde (148mg, 0.96mmol} 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. H;O (50mi}) was then added and the
solution extracted with Et,O (2 x 100ml). The combined organic exiracts were dried
(MgS0,) and solvent removed in vacuo to give the title compound as a colourless oil
(320mg, 100%). LCMS purity 98%, m/z 338 [M+H]".

N-Hydroxy 2-{6-[(2-naphihylmethyl}aminol-3-azabicyclol3.1.0lhex-3-yl}pyrimidine-5-

carboxamide — Example 20

o /=N
Ho—ﬁy_—<\:l\{>—l\lo>vH



3.83 (1 H 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, 83 Hz), 807 (1 H d, J =3.8Hz), 8.65 (2H, s),
8.99 (1 H br s), 11.06 (1 H br s). Exanple 16: N Hydroxy

2- (6- 1( 1- benzof ur an- 5- vl car bonyl ) am nol -3 azabi cycl of 3. 1. A hex- 3- yl}pyri md
I ne-5-carboxamide O ON/>NH HOH N LCMS purity >99% mz 380 [M+H]','H
NVR (300 MHz, d6-DMVBO 5: 199(2Hb 262(1Hrr)362(2Hde

;Z;L 1. ; gzl)( ftﬁ &%npcﬁjn&h@s grepireg%ﬁ%tgﬁgmggé n%%ﬁhalg?léameﬂy?aé@% g 1‘; ; 48 5

(1 H d, Jazdbi§cHB 1.0Beshe(3dardoxyidie folaBirg thiz jamamethoddedy @)scnl@d(j@ (1 H, br
SV, 107 Chdndie s, Eéhgé)pPr;tg&gW'r%z%s Y AIMR (300 Mz, de-DMSO) 5:

2- (6-f(1-benzot hi en- onI
azabi cycl 0”222k bresy,- %MWpW |3rﬁ6dEHedmrb%1ﬂ bhokizhB e 2l did1N He). S LOVs

guglzltzlga%“ éH&%ST;WEﬂ m, ')'b'N\fﬁ GBOP= Az, BﬁlEPV@@) 33, mﬁa@iﬂ ({ﬂld)i br S) -

(1 H d, JB&56(@Hss)sd1(H 9&5)(%614(1?8&’8)\]1{1% (16, br15)5 Hz) 7 86 (1 H, d J =
54Hz)808(1H d, 8.6 Hz)837(1HdJ—12Hz)868(3H,
m, 8.99 (1L H P?ﬁ 1.05 y
> (67 (ths EfasRfs fsé%mfsﬁf%ré%«"ffa%aaseﬂsfq%"f%% exBintlé 57
hex- 3-vl } pyri m di ne-5-carboxamde O 0O N>NNS HOHNH
Example 21: N-Hydroxy 2-{6-[(4-methoxybenzyllamino]-3-azabicyclo[3.1.0jhex-
3-yvi}pyrimidine-5-carboxamide

RO

LCMS purity 100%, m/z 382 [M+H]", "H NMR (300 MHz, CD50D) &: 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, 1, 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),
8.69 (2H, s).

Example 22: N-Hydroxy 2-[6-(4-phenoxybenzylamino)}-3-azabicycloi3.1.0]hex-3-

yllpyrimidine-5-carboxamide

LCMS purity >97%, m/z 418 [M+H[", "H NMR (300 MHz, ds-DMSO) 5: 2.15 (2H, br's),
258 (1H, m), 3.58 (2H, m), 8.83 (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, 1, J = 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).




LCVS purity >98% mz 346 [MrH',"'H NVR (300 MHz, d6-DVsO) 6: 1.97 (2H, m,
2.64 (1 H m, 3.57-3.66 (2H, m, 3.90 (2H, d, J = 11.6 Hz), 7.12-7.18 (1
H m, 7.72- 7.78 (2H, m, 8.63-8.65 (1 H m, 8.67 (2H, m, 11.07 (1 H, br
s). Example 19: N-Hvdroxv 2-f6-(2-biphenyl-4-vl-acetvl am no) - 3-

azabi cvcl of 3. 1. A hex-3-yl | pyri m di ne-5-carboxamde o ONHONNH H45
LCVB purity 97% nlz 430 [ M+H] ~, 428 H/LH] 'HNI\/R(300I\/Hz d6- DIVISO) 8:

1.82 (2H, 0 J = 9.6 Hz),
3.84 (2H, Et’)‘an ?% PXY o AT oS ~#67 4H, n), 8.34
(1 H d, JyBpwinidige-5-cabeRanile, s) 900(1H brs) 1107(1H br s).

Exanpl e 20: N Hydr oxy
2-{6-f(2-napht hvl met hvl ) am nol - 3- azabi cycl of 3. 1. 01hex-

3-vl } pvri ni di ne- 5- car boXgni e-"?_\ L\ LN H N Exanpl e 20 was
prepared follow ng the doko d cr,qbe

Schene 7. tart-Butyl
6- (napht hal ene- 2- net W Nami nojM 3- azabi cvcl of 3.2 exafie- 3- car boxyl at e
boc-N~J | r-H Internediate B (200ng, 1.01 nm) was stlrred in MOH (1 OM)
at r.t. under N2 and 2- napthal dehyde (148ng, 0.96mmol) was added. The
resul tant i@hfi@bmﬁu@m vk BES MH}OFH h@m‘(soéfw&r cbtmﬁ)ztlo% (ahaBri4 (61 ng,

1.62mmol ) was added, causing fizzin ion stirred for 10 mn.

T M NBOH ( SO, b At LA, Mok T8 (Bl 8P 1B MO Lk 2 foh whi ch was
stirred foHz£®3.65 @H, &RQ £ $OAL), 4108520 ke 0 =adden, 48842HNe), 7.31 (2H, d, J =

8.1 Hz), 7.42 (2H, d, J = 8.1 Hz), 8.69 (2H, s}).

Example 24: N-Hydroxy 2-

ylipyrimidine-5-carboxamide

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 s), 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-ylipyrimidine-5-carboxamide

O

LCMS purity 98%, miz 382 [M+H]*, 'H NMR (300 MHz, CD;0D) 5: 0.97-1.25 (4H, m),
1.60-1.85 (7H, m), 2.19 (2H, br s), 2.49 (1H, br 8}, 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).




solution extracted with Et20 (2 x 100m ). The conbi ned organi c extracts
were dried (MgSO4) and solvent renoved in vacuo to give the title conpound
as a colourless oil (320ng, 100% . LCMS purity 98% mz 339 [ MtH]'

N- Hvdr oxv

2- (6-f(2-napht hvl met hvl ) am nol - 3- azabi cycl of 3. 1. A hex-3-vl } pvri m di ne- 5-
carboxam de - Exanple 20 O/-N-H | H&%H N 46 The title conpound was

prepared fr mt&%ﬁ Q Gh&ibenz ¥4 ﬂa%}c 2io]3.1.0Thex-
ogy

azabi cycl o

descri bed e - Rideurity >99% mz 375 [MrH “,"'H NVR (300 MHz,
d6-DMSO) S 2.22 (2H br s) 2.57 (1 H m, 3.56 (2H, dm J = 11.7 Hz),
3.80 (2H, d, J = 11.7 Hz), 4.41 (2H, s), 7.57 (2H, m, 7.67 (1 H dd, J =
8.4, 1.8 Hz), 7.97 (3H nf 8 (1 s), .66 (2H, s), 9.01 (1 H, br s),
9.61 (1 H, br s), 11.10 ( \br/>§) %%f 44 were prepared in an
anal ogous manner to exHAple 20N Exarpl e 21:

2-{6-{(4-nmet hoxvbenzyl)am nol - 3- azabi cvcl o{3. 1. d hex-
3-yi}pyrimdine-5-carboxamide ON /-<> HOHH NG LCVS purity 100% m z

5 51 LI G e i ot il oo 2l g
Hz), 3.68 (2, (1dnbrs), 3561@HSdrMEY = 14.708), @82, (2d, d. ¥ =1 11DH8), mzp (2H.bt6). - 7. 30 (5H,
m, 8.69 (A E) ﬁx@m'z? 3% aza‘t?//g! ?‘)‘IF)3867&2H 5) 9,04 (11 3), 914 (1H,

2- (6- (4- phenoxybenzyl am no) hex-3- vl 'pvrim

ne- 5- car bo%ﬁi &1 (thybr s).

Example 27: N-Hydroxy 2-{6-[(biphenyl-4-yimethyl})-amino]-3-aza-
hicyclo[3.1.0]hex-3-yl

LCMS purity 98%, m/z 402 [M+HJ*, 'H NMR (300 MHz, ds-DMSO) &: 2.19 (2H, brs),
2.63 (1H, br s), 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, br s).

rimidine-5-carboxamide

Example 28: N-Hydroxy 2-{6-[(3,5-difluorobenzyi)amino]-3-azabicyclo[3.1.0Thex-
3-yIipyrimidine-5-carboxamide

LCMS purity 98%, m/z 362 [M+H]*, '"H NMR (300 MHz, ds-DMSO0) &: 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}, 10.19 (1H, br s}, 11.10 (1H,
br s).



HONNI / \ H/NHOQLCVS purity >97% nmlz 418 [MtH ' ;' H NVR (300 MHz,
drDMSO 6: 2.15 (2H, br s), 2.58 (1 H 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 (1 H t, J =5.4 Hz), 7.42 (2H, td, J = 7.5, 2.1 Hz), 7.51 (2H,
d J =8.4 H), 848 (2H s), 9.23 (1H br s), 11.05 (1 H br s). 47
Exanpl e 23: N Hvdroxv 2-f6-(4-butvl beﬂéyl am no) 3-azabi cycl o[ 3. 1. 01hex- 3-
vIIpyrim'di ne-5-carboxamde 0 -N ,NH N LCVS purity 97% mz 382
[MtH ", " H NVR (300 MHz, CD3CD) 8: 0.95 (3H, t, J= 7.2 Hz), 1.37 (2H, m,

1.61 (2H, rHxan®le2o: NaHydroxy 236-(Bphenyiblutylamino)-3sazabicvelel34.0lx3-7 5 Hz)
3.65 (2H, Jeslddboxdmbde (2H d, J = 12 Hz), 4.33 (2H, s), 7.31 (2H
d, J = 8.%—‘1, 7 = 8.1 Hz), 8.69 (2H, s). Exanple 24:

N—Hydroxy 2-{6-f (2-phenyl propyl ) am nol - 3- azabi cycl of 3. 1. A hex- 3-
yI}pyrlmdl ne-5-carboxamde ON />H HOHNL purlty 97% m z 354

[MFH ', 1H NVR (300 Mz, %%:?? (3H,.d, Hz), 2.23 (2H, m),
(1 H brs), 3.14(1N4 , Nm 3.
1

H M, 3.98 (2H, dd.
11.7, 6.6 Hz), 7.2607% 8. 67 (2H, s anpl e 25: N Hydr oxy

2.50
J =
2-{6- f(cvcl ohexyl nmet hvl )am noI 3 azab| cyclof 3. 1. A hex- 3-vl ?pvri
m di ne- 5- carboxam de 0 ~~<J ~

LCMS purity 99%, m/z 368 [M+H]+, TH NMR (300 MHz, ds-DMSO) 5: 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, m), 2.98
(1H, m), 3.57 (2H, dm, J =11.7 Hz), 3.86 (2H, d, J =11.7 HZz), 7.19-7.35 (5H, m),
8.66 (2H, s), 8.82 (1H, br s}, 8.01 (1H, m), 11.08 (1H, s).

Example 30; N-Hydroxy 2-{6-{(4-chiorobenzyf}amino]-3-azabicyclo[3.1.0]hex-3-
yltpyrimidine-5-carboxamide

Sese ool

LCMS purity >98%, m/z 362 [M+H]', 'H NMR (300 MHz, de-DMSO) &: 2.13 (2H, br s),
257 (1H, brs), 3.57 (2H, dm, J = 11.7 Hz), 3.71 (2H, d, J = 11.7 Hz), 4.27 (2H, s),
7.54 (4H, m), 8.67 (2H, s), 9.04 (1H, br s), 9.26 (1H, br s), 11.07 (1H, br s).

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

yhpyrimidine-5-carboxamide

HO_:}{:)*NCD*H/\@\
H CN

LCMS purity >98%, m/z 351 [M+H]", "H NMR (300 MHz, CDs0D) &: 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).



HO H N LCVS purity 98% mz 382 [M+H',"'H NVMR (300 MHz, CD30D) 8: 0.97-1.25
(44, m, 1.60-1.85 (7H, m, 2.19 (2H, br s), 2.49 (1 H br s), 2.98 (2H,
d J=6.9 H), 3.69 (2H dm J =12 Hz), 4.08 (2H, d, J = 12 Hz), 8.69
(2H, s). 48 Exanple 26: N Hydroxy
2-{6-r(4-met hoxybenzvl)am nol - 3-azabi cycl or 3. 1. d hex-
3-vl }pvrimdi ne-5-carboxam de ~) N HO,N ~H O LCVS purity 98% m z 356

[)

v P ' ‘ .57 (1 H b
E? 5?(2H "g"?ig%. 2% Jlapinol-& 5 EZH brrS)S)
7.00 (2H, Me»smrlmﬁﬂ&ﬂ;gw Hz), 8.67 (2H, s), 9.04 (1

H s), 914 (1 H br s), 11.10 (1 H br s). Exanple 27: N Hydroxy
2-{6-r(bi phenvl - 4-vl nmet hyl ) -am nol - 3-aza- bicyclor3.1.d

hex- 3-vl } pvri m di ne-5-carb xamd§/> N H HOH - purity 98% mz 402
[MEH ", " H NVR (300 MHz, dr 2.63 (1 H br s), 3.59
(2H, dm J:117Hz) Aod : -11H7 .33 (2H, br s),
7.10-7.30 (2H, : 7.35°7. 5(8H m, 8.67 (2H, §), 9.34 (1 H br s), 11.05
(1 H br s). Exarrple 28: N Hvdroxv

2-{6-1(3.5-di fl uorobenzvl)am nol - 3-azabi cycl or 3. 1. d hex-

3-vi } pvri midime phritg agdsexamizde [NXEN", NHINMR 300 -MHZAI@-BIMSOY 5: 2.GMBHphirs)t y 98%

Mz 362 [ ML bNYRs 6500 MiZy =987 A5Q s PonZa 1P= § #7159 en, ),
7.45 (2H, m), 7.97 (1H, s), 8.07 (2H, dd, J = 7.8, 0.9 Hz), 8.67 (2H, 5), 9.04 (1H, br
s), 9.32 (1H, brs), 11.10 (1H, br s).

Example 33: N-Hydroxy 2-[6-(benzylamino}-3-azabicyclo[3.1.0]hex-3-
viipyrimidine-5-carboxamide

LCMS purity >98%, m/z 326 [M+H]", 'H NMR (300 MHz, ds-DMSO) &: 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), 8.67 (2H, s), 9.02 (1H, br ), 9.20 (1H, br's), 11.09 (1H, br s).

Example 34: N-Hydroxy 2-{6-{(4-trifluoromethoxybenzyi}amino]-3-azabicyclo

3.1.0Thex-3-yl}pyrimidine-5-carboxamide

OO

LCMS purity >98%, m/z 410 [M+H]", "H NMR (300 MHz, de-DMSO) &: 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, brs), 11.07 (1H, br s).



2.61 (1 H 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 (1 H n), 8.67 (2H, M, 9.37 (1 H br s),
10.19 (1 H, br s), 11.10 (1 H, br s). 49 Exanple 29: N Hydroxy

2-f 6- ( 3- phenyl but yl am no) - 3- aza- bi cycl ol 3. 1. Ol hex- 3-

yi | pyri m di ne-5-carboxamide H\ HO H Nu -C LCV5 purity 99% nlz 368
[IVH—|]' "H NVR (300 MHz, d6-DVBO 5: 1 2 (3H d, J = 9 Hz), 1.87 (2H, q,
J = 8Hz)27 . 2.82H,n) 2.98 (1 H,
m, 3.57 (242 3§%UL' , , : 23-7719-7.35 (5H,
m, 8.66 21 lo[38L. BRex-3- fimidine-5-@akbxérhi m, 11.08 (1 H, s). Exanple

30: N Hvdroxv 2 {6-f(4-chl orobenzvl)am nol - 3-azabi cycl of 3. 1. A hex- 3-
yl } pyri m di ne- 5- car boxam de O/> <> N HON N C LCVB pur|ty >98% m z 362

[ MrH ~, ' H NVR (300 MHz, d br s)g;.- .57 (1 H br s),
3.57 (2H, dm J =11.7 Hz), N11 %.27 (2H, s), 7.54
(4H, ), 8.67 (2H s), [‘@‘Qj}l (1 br s) 9. 26 "br s), 11.07 (1 H, br

s). Exanple 31: N Hydroxy

2-{6-r (4-cyanobenzvl ) ami nol - 3- azabi cvcl or 3. 1. O Hé&x- 3-

vl } pyri m di ne-5-carboxam de HO-H -N CN LCVS purity >98% mz 351 [ MtH]'

NVR (300 MHz, CD3OD) 8: 2.26 (2H, br s), 2.65 (1 H br s), 3.67 (2H, dm J
=11.7 Hz), LEMBpYri97%e. rﬂzéﬁaﬂ\ﬂ%ﬂ—iﬁb{ NMR @p0(MH4, CExOR8)3: 2.27 (21, rah, d, J =
7.8 Hz), 7.5 {ﬁ"brs‘}‘ 36]8(2H %rﬁ \HZ)I?.H%? 8 06(2H1 0, 9)= 125%2), £XEH, ©), 843 \- Hydr oxy
2-{6-f(1-benz i en-3- vl net 3-

(1H, m), 8.20 (2H, m}, 8.69 (2H,

Example 36: N-Hydroxy 2-{6-[{4-bromobenzyllamino]-3-azabicyclof3.1.0lhex-3-

yviipyrimidine-5-carboxamide

Blveast

LCMS purity >99%, m/z 406 [M+H]", "TH NMR (300 MHz, ds-DMS0) &: 2.18 (2H, br s),
3.56 (2H, dm, J = 11.7 Hz), 3.81 (2H, dm, J =11.7 Hz), 423 (2H, s), 749 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, brs), 11.10
(1H, br s).

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

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

e

LGMS purity 98%, m/z 402 [M+H]*, "H NMR (300 MHz, ds-DMSO) 8: 2.26 (2H, brs),
2,57 (1H, br ), 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).




azabi cycl of 3. 1. Ol hex- 3-yl } pyri m di ne-5-carboxam de v\ - -N~H HO H N LCVS
purity >98% mz 382 [MtH ",'H NWR (300 MHz, d6-DVBSO) S: 2.15 (2H, br s),
2.64 (1 H br s), 3.54 (2H, dm J = 11.7 Hz), 3.81 (2H, d, J =11.7 Hz),
4.57 (2H, s), 7.45 (2H, m, 7.97 (1 H s), 8.07 (2H, dd, J =7.8, 0.9 Hz),
8.67 (2H, s), 9.04 (1 H br s), 932 (1 H br s), 11.10 (1 H br s).
Exanpl e 33: N Hvdroxv 2-f6-(benzyl am Q%OS azabi cycl of 3. 1. d hex- 3-
vIIpvrim'dine50arboxam’de/>NHQ| HNNLCMS purity >98% nfz 326
[MtH ', " H NVR (300 MHz, d6-DMVMBO) 8: 2.13 (2H br s) 2. 57 1 H br s),

3. 56 (2H dErample=3& N-Rydioxy 2J6- 5 3 ! s),

7.42-7. WBdin _5%“(&!5!"15&;, 9. 02 (1 H br s), 9, 20(1 H, br s), 11.09
(1 H br s)@ﬂgmfé'gwﬂ. r oxv

2-{6-f(4-trifluoronethoxvbenzvl)am nol - 3-azabi cycl o
F3.1.d hex-3-yl } pvri m di ne-5-carboxamide ON />N HHOHNI / O CF3 LCMS
purity >98% mlz 410 [ MtH , ' H NI (300 VHz, dr 8. 2.15 (2H, br s),
2.60 (1 H br s), 357(2H d Hz%, 83 H d, J = 11.7 Hz),
4.31 (2H, s), 7.25 (2H, 4 (2H, d, J = 8.7 Hz), 8.67
(2H, s), 9.02 (1 H, br s? H9 28 H br s), 11.07 (1 H, br s). 51 Exanple
35: N-Hvdroxv 2-(64(3,5-bistrifluoronethyl benzyl)am nol -3- azabi cycl o
(3.1.01 hex-3-yl}pvrimdine-5-carboxam de O N CF3

LCMS purity 99%, m/z 340 [M+H]", "H NMR (300 MHz, CD;0D) &: 2.05 (2H, br s},

261 (1H, brs), 3.03 (2H, m), 3.37 (2H, m), 3.67 (2H, dm, J = 11.7 Hz), 4.03 (2H, d, J
=11.7 Hz), 7.27-7.38 (5H, m), 8.68 (2H, s).

Example 39: N-Hydroxy 2-[6-(3,3-diphenylpropylamino)-3-azabicycio[3.1.0lThex-
3-yllpyrimidine-5-carboxamide

>\—CH>

LCMS purity >98%, miz 430 [M+H]", "H NMR (300 MHz, CDs0D) &: 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-phenylethyamino]-3-azabicyclo
[3.1.0]hex-3-yl}pyrimidine-5-carboxamide

9] ==
Blvsesas

LCMS purity >98%, m/z 394 [M+H]*, "H NMR (300 MHz, CD;0D) 5: 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).




~~N\ HOHNHCF3 LCMS purity >97% mz 462 [ MrH +,' H NMR (300 MHz,
CD30D) 8: 2.27 (2H, br s), 2.67 (1 H br s), 3.68 (2H, dm J =12 Hz), 4.06
(2H, d, J = 12 Hz), 4.56 (2H, s), 8.13 (1 H m, 8.20 (2H m, 8.69 (2H,
s). Exanple 36: N Hydroxy

2-{6-f(4-bronmobenzyl)am nol - 3-azabi cycl of 3. 1. A hex- 3-

vl } pvri m di ne-5-carboxam de ON />N " HO-H N Br LCVS purity >09% m z
406 [ MtH| ) 2 (2H, dm J
=117Hz)Exé'l;‘|§Wﬁz, A A ,l‘;&"?‘! : §%, J= 8.4
Hz), 7.67 @hpyrimidine-S-carhoxamide 8. 67 (2H, s), 9.01 (1 H, br s), 9.49 (1 H,
br s), 11.10 (1 H, br s). Exanple 37: N Hvdroxv

2-{64(bi phenyl -3-vl nmethyl)-am nol-3-aza- bi cyc| of 3.1.01 h ex-3 -y

| }pvrimdine-5-c a rb oxa mi &\ o >- NC><H ~HO H N LCVS purity 98%
Mz 402 [MrH +, 1H NMR (30 , %@%‘@{H, br s), 2.57 (1 H,
br s), 3.57 (2H, d, J FA9T} Hz); M3.837(2H, d, Fig Hz), 4.32 (2H, br s),
7.40 (1H, m, 7.47-7.54 (4H m, 7.73 (2H m, 7.93 (1 H, s), 8.67 (2H, s),
9.75 (2H, br s), 11.10 (1 H, brs). 52 Exanple 38: N Hydroxy

2- {64(2- phepylest iy I5a%, 1ok a8 AR, %Y KR Bod MH"6XDMS0) 5: 2.27 (2H, m),
2.57 (1H, m), 3.58 (2H, dm, J = 11.7 Hz), 3.84 (2H, d, J = 11.7 Hz), 4.30 (2H, m),
7.35 (2H, m), 7.68 (2H, m), 8.73 (2H, 5), 9.83 (2H, m), 11.20 (1H, m).

Example 42: N-Hydroxy 2-{6~{[4-(trifluoromethyl)benzyllamino}-3-azabicyclo
[3.1.0]hex-3~-yvl}pyrimidine-5-carboxamide

o gev

LCMS purity >98%, m/z 394 [M+H]*, 'H NMR (300 MHz, de-DMSO) &: 2.27 (2H, m),
2.55 (1H, m), 3.57 (2H, dm, J = 11.7 Hz), 3.80 (2H, d, J = 11.7 Hz), 4.59 (2H, m),
7.56 (2, 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-yimethyl}amino]-3-azabicyclo[3.1.0]
hex-3-ylipvrimidine-5-carboxamide

e

LCMS purity >98%, m/z 377 [M+H]", *H NMR (300 MHz, CD;OD) 5: 2.28 (2H, br s),
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=8.4Hz),8.01 (1H, d, J = 8.4 Hz), 8.30 (1H, d, J = 8.4 Hz), 8.57 (2H, s).



vl } pyri m di ne-5-carboxamde ON HO NN HLCVS purity 99% mz 340

[ MtH ", " H NWR (300 MHz, CD3OD) 8: 2.05 (2H, br s), 2.61 (1 H, br s), 3.03

(2H, m, 3.37 (2H, m, 3.67 (2H, dm J =11.7 Hz), 4.03 (2H, d, J = 11.7

Hz), 7.27-7.38 (5H, m, 8.68 (2H, s). Exanple 39: N Hvdroxv

2- f6 (3, 3-di phenyl propvl am no) - 3-azabi cvcl or 3. 1. A hex-

||pVI’Ide ne- 5- car boxam de / H HOA\I N LCMS purity >98% niz430

H]' 0 o8 .2 3H, m, 2.99 (2H,
19)9‘94 %H‘z bk s 4 4.06 (1 H t, J

: F-YHOVIRALE ’ bogamideH . Exarrple 40: N- Hvdr oxv
6-f(2,2, 2 trlfluoro 1- phenyl ethyl)am nol - 3-azabicyclo 13.1.01
- 3- yI}pyrl m di ne- 5- car boxam dehex- 3-yl } pyri md| ne-5-carboxam de CF O N

HO N1 / LCVS puri m 4 [ M I\/R(300 MHz, CD3CD) 8:
(3H, ), 3.48 (2H, \3%1"% H4{23 ¢® 7.23-7.37 (5H,
8. 50 (2H, s). 53 "Bxénpl e 24: NTHydroxy
f (4-fl uorobenzvl)am nol - 3- azabi cycl of 3. 1. A hex- 3-
i m di ne-5-carboxamde ON />-<>-N

LCMS purity >98%, miz 395 [M+H]*, 'H NMR (300 MHz, de-DMSO) &: 2.30 (2H, s),

2.75 (1H, 8), 3.60 (2H, dm, J = 11.7 Hz), 3.88 (2H, d, J = 11.7 Hz), 4.69 (2H, br 8),

7.66 (1H, d, J=8.4 Hz), 7.75 (1H, td, J = 8.7, 3.0 Hz), 7.88 (1H, dd, J = 9.3, 2.7 Hz),

8.48 (1H, d, J = 8.4 Hz), 8.67 (2H, s), 9.01 (1H, br s), 9.61 (1H, brs), 11.09 (1H, br

s).
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Preparation of N-capped sulfonamides

N-capped sulfonamides were prepared following the methodology described in
Scheme 8.

Example 45: N-Hydroxy 2-{6-[methyi(naphthalene-2-sulfonyl}-amino]-3-aza-

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




HOHNF ~ LCVS purity >98% mz 344 [MtH]',' H NMR (300 MHz, d6-DVSO) 5:
2.27 (2H, m, 2.57 (1 H m, 3.58 (2H, dm J= 11.7 Hz), 3.84 (2H, d, J=
11.7 Hz), 4.30 (2H, m, 7.35 (2H, m, 7.68 (2H, m, 8.73 (2H, s), 9.83
(2H, m, 11.20 (1H, m. Exanple 42: N-Hydroxy
2-(64f4-(trifluoronethvl)benzyllam no}- 3 azabicvclo [3.1.01

hex- 3-vl) pvri m di ne-5-car boxam de ON -M Ha,-- HOHNF FF LCOMS
purity >989 z 394 VR E O 5 2.27 (2H, m, 2.55
(1 H m, /?*?;[i”?i?—i"p%h%%m%’frey ({e§ W?"?E?%Teqv% = 11.7 Hz), 4.59 (2H,
m, 7.56 (2H, d, J = 81Hz)768(2HdJ 8.1 Hz), 8.68 (2H, s),

10. 01 (2H, '%léﬁ@i-@%%nyl)ammow—

2-{6-f (auinotl

hex- 3- y| } pyaZabicvrlghdl SlhexBpd : id N~ HO H N LOVS purity >98%
mz 377 [ M+H]' 'HNIVR(300M—|z CD3CD) 5: 228(2H br s), 2.67 (1 H, br
s), 3.59 (2H, dm J =11.7 Hz), 3.98 (2H d, J = 11 7 Hz), 4.64 (2H s),
7.43 (1 H d, J =28.4H), .54 H, =32 70(1H,t,J:7.2
Hz), 7.87 (1 H d, J =8.4% opqwq,'\l Hz), 8.30 (1 H d, J
= 8.4 Hz), 857(2H S) . 4 e N- Iro

2-(6-{1(6-

pvrimdi n

_N N

f 1 uor ogui nol_n#2-tyl ) met hvl | am no} - 39 azabi cycl ol 3. 1. 01lhex- 3- vf
e-5-car boxa@e

NaH (147mg, 3.75mmol) was washed with heptane, and suspended in THF {10mi).
N-(Tetrahydro-2H-pyran-2-yloxy) 2-[6-(naphthalene-2-sulfonylamino}-3-
azabicyclo[3.1.0Thex-3-yllpyrimidine-5-carboxamide (1.113g, 2.2mmol) was then
added, followed by addition of dimethyl sulfate (0.22ml, 2.3mmot). The mixture was
stirred for 48 h, then poured into DCM (150ml). 2.4M ammonium chloride (80ml} was
added. The aqueous layer was further extracted with DCM (150ml). The combined
organic layers were dried (MgSQ,) and concentrated in vacuo io give an orange oil.

This was carried forward without any further purification.

N-Hvdroxy 2-{6-[methyl{(naphthalene-2-suifonyl)-amino]-3-aza-bicyclo[3. 1.0lhex-3-

yl}pyrimidine-5-carboxamide — Example 45

To N-(tetrahydro-2H-pyran-2-yloxy) 2-{6-imethyl(naphthalene-2-sulfonyl)aminoc]-3-
azabicyclof3.1.0]hex-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 mixiure was then
concentrated under reduced pressure, and purified by reverse phase HPLC to yield
the title compound (34 mg, 3% yield 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 (1M, 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, brs).



HO-N N/ F LCVS purity >98% mz 395 [ MtH] +," H NVR (300 MHz, d6-DVSO 8:
2.30 (2H, s), 2.75 (1 H, s), 3.60 (2H, dm J= 11.7 Hz), 3.88 (2H, d, J=
11.7 Hz), 4.69 (2H, brs), 7.66 (1 H d, J =8.4Hz), 7.75 (1 H td, J =
8.7, 3.0 Hz), 7.88 (1 H dd, J =9.3, 2.7 Hz), 8.48 (1 H d, J = 8.4 Hz),
8.67 (2H, s), 9.01 (1 H br s), 9.61 (1 H br s), 11.09 (1 H br s).
Preparation of N-capped sul fonam des 6capped sul f onam des were prepared
foll owi ng the nmet hodol ogy described in~ Schenme 8. Exanple 45: N Hvdroxv
2-{6-finethvl (napht haI ene- 2- sulfon p- am noI I3 aza- bicvel of 3. 1. 01

pr epar ed fh ;F.ageg-g; nm3'°bd]ﬁ'ex$§-9§ﬂﬁ';r§idme’$ (-.J.%ﬁahw@ro 2H- pyr an- 2-y1 oxy)

2-{6-f(nap sul T onvl ) am nol -

azabi cycl of 3. 1. O hex- 3-yl } pvri m di ne- 5 carboxamde ONO~{ ) OH\ NN HO
55 The title conmpound was prepared as descrl bed i anple 1.

N- ( Tetrahvdr o- 2H pvr an- 2-

OX
2-{6-[ Met hyl ( napht hal ene- 2}{ N g NotN-3S
azabi cycl ol 3. 1. A hex- BHMI— pyri ne -car OINO~() OHN- Ni

I1SO [/~ [~/ NaH (147ny, 75rrrm|) was wa hed W|th hept ane, and suspended in
THE (10m). N-(Tetrahydro 2H pyr an- 2- yi:—xzy)

2- [ 6- (napht hal ene- 2- sul f onyl am no) - 3-
azabi cycl o[ 3. 1. 0] hex- 3-yl ] pyri m di ne- 5- boxam de (1.1 13g, 2.2mmol) was
then added, followed by addition of dinmethyl sulfate (0.22nl, 2.3mmol).

The m Xt Ure_Mas, 16 was prepared following Method B in Schemne 8.

N-(Tetrahydro-2H-pyran-2-yloxy) 2-{6-[(naphthalene-2-sulfonyl)-(2-pyrrolidin-1-

rimidine-5-carboxamide

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)amino}-3-
azabicyclo[3.1.0}hex-3-yl}pyrimidine-5-carboxamide (0.891g, 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. 1.0lhex-3-yl}pyrimidine-5-
carboxamide. The mixture was stirred at .t. for 5 days, then poured into DCM
{(150ml) and quenched with 2.4M ammonium chioride solution (50mi}. The organic
layer was separated, and the agueous was further extracted with DCM (150ml). The
combined organic extracts were dried, concentrated in vacuo to give the title
compound (0.234g, 19%}). This was carried forward without further purification.



stirred for 48 h, then poured into DCM (150m ). 2.4M anmoni um chl ori de
(50mM ) was added. The aqueous | ayer was further extracted with DCM
(150mL). The conmbined organic |ayers were dried (MJSO4) and concentrat ed
in vacuo to give an orange oil. This was carried forward w thout any
further purification. N Hvdroxy :

2-{6-[ met hyl (napht hal ene- 2- sul f onyl ) - am nol - 3 aza- bi cvcl o[ 3. 1. A hex- 3-

yl }pvri m di ne- 5- carboxam de - Exanpl e245 O N 'I'

N-(tetr ahyatﬁygm@{@é{mw&-suﬁonvn (2—pvrrohdm 1-v ethyl)aminoi-3-

inficab id8~ Example 46

azabi cycl o] 3. 3-yl }pyri mdi ne-5-carboxam de was added TFA/ DCM MeCH
(5m, 1:1:1 mxture) The solution was stirred at r.t. for 2 h. The m xture
was then concentrated under reduced pressure, pori fied by reverse
phase HPLC to yield the @itle=Sonp % el d over 2 steps).
LCVB purity >98% m z 440%@}—1\1 1 (530 do-DVSO) 5: 1.55 (1H,
m, 2.25 (2H, m, 2. 7H43H N3. 5 ‘ 378 (2H, d, J = 11.8 Hz),
7.66-7.84 (2H, m), 7.82 (1 H dd, J . , 8.06 (1 H m, 818 (1
H d, J =8.7 H), 8.22-8.28 (1 H m, @}3 8. 52 (1 H m, 8.61 (2H 5s),

9.01 (1 H br s), 11.05 (1 H br s). 5 anpl e 46: N Hydroxv 2-{6-f
(napht hal ene- 2-sul fonvl)-(2-pvrrolidin-I-yi-ethyl)
am nol - 3-azabi cycl of 3. 1. Ol hex-3-yl } pyri m di ne-5-carboxamide o 0 -N HO-N N

EE(NTE . r'\'aﬁﬁggﬁ gﬁﬁaﬁy@gﬁz@%@%g sy D-feQiapRtndER NS RNl (BRGNS -
2-{6- r(napryteﬁyl)@m@olzi"@zﬁbﬂqyﬁ'pm QIbespsdryliryrimigiing: -carboxamide (0.234g,

vl et hyl )ammmﬁzmq@lé@hm@dm Aebexsdt, Yil pyiur)dTRemkeawkosamdde O }-N.

NS O HN 2 .t 3l then concentrated in vacuo. The product was purified by reverse

phase HPLC to yield the title compound (60 mg, 30%). LCMS Purity >98%, m/z
523.25 [M+H]", 'H NMR (300 MHz, d;-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 (24, 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)ethyll{naphthalene-2-
sulfonyl)amino]-3-azabicyclo[3.1.0]hex-3-yI}pyrimidine-5-carboxamide

Example 47 was prepared following Method C in Scheme 8.



a NaH (0.223g, 5.5mmol) was washed wth heptane (10m ), then suspended in
DVMF (5nml). N-(Tetrahydro-2H pyran-2-yl oxy)

2-{6-[ (napht hal ene- 2-sul f onyl ) am no] - 3-

azabi cycl o[ 3. 1. 0] hex- 3-yl } pyri m di ne-5- car boxam de (0.991g, 1.95mvl) was
added, and the mxture stirred for 5 mn. To NaH (0.172g, 4.3mmol) in DW
was added 1-(2- chloroethyl) pyrrolidikge hydrochlorlde (0 7249, 4.2mmol).
The reacti g W% 8 a4 g 4t addefindi@nd-be sol ution
of N-(tetrahydro-Zr pyran-2- yI oxy -

{ 6- [ (napht lsalbexdate. sulfonyl)anlno] 3-azabicycl o[ 3. 1. 0] hex-3-yl }pyri m di ne-5
- carboxam de. The m xture was stirred at r.t. for 5 days, then poured into
DCM (150nl) and quenched with 2.4M anmoni um chl oride solution (50nl). The
organic |ayer was separajed, a d the aqueoys was her extracted with

DCM (150ml). The combi nedhor a mﬁ %/e concentrated in
vacuo to give the title npau 48 M IS mas carried forward
wi t hout further purifigﬁf on. 5 N- Hydr oxy ©

2-{6- ((napht hal ene- 2-sul fonyl )-(2-pvrrolidin-1-yl-ethyl)amnol -3-

azabi cycl o(3. 1. A hex- 3-yl }pyri m di ne-5-carboxam de - Exanple 46 0 -N HO N

NG > N Smeliublodocind sk AR ek LA i)

2- (6- [(naphtha ene-2-sul 2-pyrrolirdin
yl et hyl ) am no] - 3- azabi cycl o[ 3. 1. 0] hex- 3-yl } pyri m di ne- 5- car boxam de

(0.234g, (Mmiwmtr@maﬂdﬂﬁ&naﬁwma(e@mzsLaforivn&mmoxwt@) . The
m Xture wa St'éfq&he gvﬂmm g ap then concentrated in vacuo. The

product was LCto yield the title conpound (60
ng, 309% . LCNB Purlty >98@b n1z 523.25 [MtH ', " H NMR (300 MHz, d6-DMSO) S:
1.55-1.68 (4H, m), 1.78 (1 H, m), 2.25-2.34 (2H, 2.35-2.45 (4H, m,

2.55-2.65 (2K, m), 3.25-3942 (B m. 3.54- 8.6 rr), 3.73-3.85 (2H,
M, 7.65-7.77 (2H, m, 7%%% @
/—O N H 0
N
)

To a solution of ethyl 2-[6-(naphthalene-2-suifonylamino)-3-aza-bicyclo[3.1.0jhex-3-
vil-pyrimidine-5-carboxylate (0.182g, 0.47mmol) in DCM (10ml) was added
triphenylphosphine (0.26g, Tmmol} 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 title compound
(0.242g, 80%). "H NMR (300 MHz, CDCl5) 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 (2H, d), 4.35 (2H, 1}, 4.33 (2H, q), 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).



(1 H d, J=7.3H), 817 (1 H d, J =7.3 H), 824 (1 H d, J=7.3 Hz),
8.55 (1 H s), 8.61 (2H, s), 9.00 (1 H, br s), 11.05 (1 H, br s). Exanple
47: N Hvdroxv 2-{6-112-(2-nethylim dazol - 1- A) et hyl | (napht hal ene-2- su

| f onyl ) am i nol - 3-azabi cvcl 0(3.1. A hex-3-vl }pyrimd ine-5-carboxam de ON O
- y-CNN1>Noll HOHN ND Exanple 47 was prepared follow ng Method C
in Scheme 8. 58 Ethyl 2-f6- (napht hal ge- 2-sul fonyl am no) - 3- aza- bi cycl o[ 3. |
. Q hex-3-yl l Q '-.4 A 0}. ﬁ The title
corrpound : X

[ 2- ( 2- met hydzabicytio? ' iting-H-path eEzaEIBIEf*-Bnyl)am nol - 3- aza-
bicvclo[3.1.0 hex 3- vIIpyr| md| ne- 5- carboxyl ate ONCNpr N~ NTo a

sol ution of ethyl

2- [ 6- (napht hal ene- 2- sul fonyl am no) 3 aza- bi ¢ycl of 0] hex- 3-

yl']-pyri m di ne-5-carboxyl ' 47rmIDI) M (1 Or) was added
tri phenyl phosphi ne (0. 26g @- yl)-2-met hyl i m dazol e
(0.084ng, 0.75mmol). Ps propy zod| car yCPate (0.167mL, 0.85mmmol) was
then added and the soI ution stirred ovel ni ght. The m xture was | oaded

directly onto a silica
\
(J

To a solution of ethyl 2-{6-[[2-(2-methylimidazol-1-yl)ethyl}(naphthalene-2-sulfonyt)
amino]-3-azabicyclo[3.1.0Jhex-3-yl}pyrimidine-5-carboxylate (0.211g, 0.38mmoel) 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 E{OAc (2 x 100ml). The combined organic exiracts were dried (MgSOy,)
and concentrated and the product purified by recrystallisation (MeOH) to give the title
compound as a white solid (40mg, 20%). LCMS Purity >98%, m/z 534 [M+H]", H
NMR (300 MHz, ds-DMSO) &: 1.71 (1H, m), 1.82 (2H, m), 2.34 (3H, s), 3.43-3.55 (4H,
m), 3.71(2H, d, J=11.9 Hz), 4.14 (2H, {, J=6.5Hz2),6.76 (1H, d, J= 1.2Hz), 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
=2.0,7.1Hz), 8.18 (1H, d, J= 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).

Examp!le 48: N-Hydroxy 2-(6-{(naphthalene-2-sulfonyl)-[2-(2-oxopyrrolidin-1-

vl)ethyllamino}-3-aza-bicyclo]3.1.0Thex-3-ylipyrimidine-5-carboxamide

Beeses 1’

C

&o

Example 48 was prepared following Method D in Scheme 8.

O--UJ_



gel colum and purified eluting with 2% MO/ DCMto give the title conpound
(0.242g, 90% . 'H NMR (300 MHz, CDCI3) 6:1.36 (3H, t), 1.60-1.80 (3H, m,
2.57 (3H, s), 3.43 (2H, t), 3.48-3.62 (2H, nm, 3.70 (2H, d), 4.35 (2H, t),
4.33 (2H, q), 6.90 (1 H d), 6.98 (1 H d), 7.60-7.80 (2H, n) 7.82 (1 H,
dd), 7.95 (1 H dd), 8.02 (2H, d), 8.43 (1 H s), 8.72 (2H, s). 59

N- Hydr oxy

2-f6-[r2-( ht hal eper 2- sul f anyl ) am nol - 3-
azabi cycl ors: Jﬁ)tjﬁh?g%h\ﬁlag;”aq:}%@égw O<>-NNO
HOH N> | @&

2-{6-[[2-(2- rrethyl i mdazol 1 yI)ethyI](naphthaI ene- 2-sul fonyl)

am no] - 3-azabi cycl o[ 3. 1. 0] hex- 3-yl } pyri m di ne-5-car boxyl ate (0.211 g,
0.38mml) in EtOH (6m) bnas aledtube ed\hydr oxyl am ne

hydrochl ori de (0.460g, 6. T di umiet 0.358g, 5.3mmol). The
m xture was heated at 50C/f 1 IREHE 0ml) was added, and the
product extracted vvith/ﬁ?/l (3 xN 100rr1) d &t OC (2 x 100nmi). The conbi ned
organic extracts were dried (MgSO4) andl concentrated and the product
purified by recrystallisation (MeOH) t i the title conpound as a white
solid (40ny, 20% . LCMS Purity >98% nf\z_534 [MtH 4,"H NWR (300 MHz,
ds-DVsO) 5: 1.71 (1H m, 1.82 (2H m, 2.34 (3H, 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 (1 H d, J =1.2
Hz), 7.08 T(hétlh'éc I_Folln&wlas%réﬁéaeda?sdﬁ&r%eaﬁir('r%ﬁmd@ 7.88 (1 H: dd, J = 1.8,
10.5 Hz), 8.06 (1 Hz), 8.18 (1 H, d, J 8.7 Hz), 8.25
(1 H, dd, J:20 8.9 Hz), 8.57-8.62 (3H, n), 8.98 (1H br s), 11.02 (1

H br s). Ex& hth8tendiztdutic 2-(2oxo-pyrrolidin-1-y)ethyllamino}-3-aza-

2- (6-f (naphg 5 s rrolidin-1-
vl§et h3(/llzlgriJli GIaIkR T - 0%8 K Dpyr| m di ne-5-car boxam de O ~N
O- -(~/>-NJ

Yo

Pa el gt oW,

To a solution of ethyl 2-(6-{{naphthalene-~2-sulfonyl)-[2-(2-oxopyrrolidin-1-
yhethyl]lamino}-3-azabicyclo[3.1.0]hex-3-yl)pyrimidine-5-carboxylate (0.749g,
1.4mmol) in EtOH (8ml) was added sodium ethoxide {1.08g, 15.8mmel) and
hydroxylamine hydrochloride (1.30g, 18.7mmol). The mixture was stirred at 40°C for
18 h, then water (20ml) was added. The product was extracted with DCM (2 x
100ml), and the combined organic extracts were dried (MgSO,) and concentrated in
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.



NO HO N N/NTO ClExanple 48 was prepared following Method D in
chene 8. 60 Ethyl
6- { (napht hal ene- 2- sul fonyi ) -f2-(2-oxopyrrolidin-I-vl)ethvllam no}-3-aza-
vcl of 3. 1. A hex- 3-vl ) pvri m di ne-5-carboxylate ~)-NNISO rONrJ /NCO
Itle conpound was prepared as described for nethod C
f (Napht hal ene- 2- sul fonyl )-f2- (20 -pyrrolidin-1-vl)ethvllam no}-3-aza-
I h di :

f rtf N O (\~/ To
i

[
he t
6-
I cve 3.
a solution
yl ) et hyl ] ara 0 \ =w yarnige di ne- 5- car boxyl at e
(0.749g, 1.4mmol) in EtO—| (8n1) vvas added sodi um et hoxi de (1.08g,

15. 8mmol ) and hydroxyl am ne hydrochl oride (1.30g, 18.7mmol). The m xture
was stirred at 40C for 18 h then wat er (20nt) s ad The product was

extracted with DCM (2 x onblnd yoani ¢ extracts were
dried (MgSO™4) and concentrate
was in fact proved not to ¥raNe f he aoti 0

ydr oxamat e product
acid. Purification ;by rse phase HPLC yi ded the title conpound

I}
Sch
2-(6-{(
bi c o]
The t
2-(6-f(
bi c 0]

yielded i nstead the
(232ng, 32% . This used directly in theN step w t hout
characterisation. N- ( 1- I sobut oxyet hox
2- (6- ((napht hal ene- 2-sul fonyl)-f2-(2-oxopvrrolidin-I-vi)ethyll-

To a solution of 2-(6-{(naphthalene-2-sulfonyl)-[2-(2-oxopyrrolidin-1-yl)ethylJamino}-3-
azabicyclo[3.1.0lhex-3-yl)pyrimidine-5-carboxylic acid (0.170g, 0.3mmoal) in DMF
(2.5ml) was added HOBt (83mg, 0.54mmol) and EDCI {133mg, 0.7mmol).
Intermediate D (0.4ml, 3mmol) and DIPEA (0.4mi, 2.5mmol) were then added and
the mixture stirred overnight. The DMF was then evaporated, and the crude mixture
loaded directly onto a silica gel column. The product was eluted with 2% MeOH/DCM
to 4% MeOH/DCM, to give the title compound as an off-white solid (83mg, 43%).
This was used directly in the next step without characterisation.

N-Hydroxy 2-(8-{{naphthalene-2-sulfonyl}-{2-{2-oxopyrrolidin-1-yliethyllamino}-3-aza-

bicyclo[3.1.0thex-3-ypyrimidine-5-carboxamide — Example 48

To N-{1-isobutoxyethoxy) 2-(6-{{(naphthalene-2-sulfonyl)-[2-(2-oxopyrrolidin-1-
ylethyllamino}-3-azabicyclo[3.1.0]hex-3-yl)pyrimidine-5-carboxamide was added
TFA:DCM:MeOH (3.5ml, 1:2:2 mixture). The solution was stirred 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+H]",
'H NMR (300 MHz, ds-DMSO0) 1.83-1.95 (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



am no} - 3-azabi cycl of 3. 1. A hex-3-vl ) pvri m di ne-5-carboxamde 0 -NO _ ON
~N~N O Jj /NCO To a solution of

2- (6-{(napht hal ene- 2-sul fonyl)-[2-(2-oxopyrrolidin-|-yl)ethyl]amno}-3
azabi cycl o[ 3. 1. 0] hex- 3-yl ) pyri m di ne-5-carboxylic acid (0.170g, 0.3mmol) in
DMF (2.5nl) was added HOBt (83ngy, 0.54mol) and EDCl (133ng, 0. 7mol).
Internmediate D (0.4nl, 3mmmol) and DI Plg@ (0.4nl, 2.5mml) were then added

and the m,xt irrne v erdi , apor. , and the
oMo gt g 253-3;8%?‘%% d0%8 BT 'd AT ‘F?Tﬁgat}ggbduct vas
el uted wi t 18.228.88 M., BONS.53-8.58 ¢4 Hm-B.B8KZH, tsd 890éH  re), t1i1td3d 1iddmsbund as an

off-white solid (83ng, 43% . This was used directly in the next step
wi t hout characterisation. N Hydroxv

2- ( 6- ( ( napHPAdIPiaFADIOAR WY R Prenared accosdiggye methagisidlescrihadbaaye! ani no} - 3- aza-

bi cycl of 3. 1. A hex- 3-yl) pyri m di ne-5-carboxam de - Exanple 48 Il C /N-/' N
101 HO N N./N To N (1= ut oxyet

2- (6-{( nap%’ﬁm%g%@ g"%tﬂé’%gh PXY 2 1185L65 = hthalene-2-

yl ) et hyl | arsuifohylBginal3-ayatio/ch Hiood: idinerfi-chirhexaimidar boxanm de was

added TFA:DCM MeOH (3.5ni, 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 a white solid (18 nmg,
119% . LCOMS Purity >98% nReg 587N M+ ' H INVR
1.83-1.95 (3H, m, 2.17 (2H %, M 8, . )
(6H, m, 3.52-3.59 (2H°n), 3. (2H t, 01178 Hz), 7.66-7.76 62 (2H,
m, 7.83 (1 H dd, J =1.8, 87 Hz), 8.04-8.09 (1 H m, 8.18 (1 H d, J =
8.8 Hz), 8.22-8.27 (1 H m, 8.53-8.56?*1 H m, 863 (2H s), 8.99 (1 H,
br s), 11.03 (1 H, br s).

LCMS purity >98%, m/z 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 = 11.8 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, brs),
11.02 (1H, br s).

6 (2H m, 3.36-3.45

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

2-sulfonyllamino]-3-azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxamide

)

LCMS purity >98%, miz 511 [M+H]", "H NMR (300 MHz, d=-DMSQ) §: 1.55-1.68 (2H,
m), 1.76-1.80 (1H, m), 2.05 (6H, 5), 2.16 (2H, t, J = 6.9 Hz), 2.22-2.29 (2H, m), 3.22-
3.33 (2H, m), 3.55-3.84 (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 ), 11.02 (1H, br s).



Exanpl es 49 to 55 were prepared according to nmethods descri bed above:
Exanpl e 49 (nethod B): N-Hydroxy 2-{6-r(2-hydroxyethyl) (naphthal ene- 2-

sul fonyl )am nol - 3-azabi cvcl of 3. 1. A hex-3-vl } pyrim d i ne-5-carboxam de O N
HOH~ NONj~ ISO OH LCMS purity >98% m z470 [MtH',"' H NVR (300 MHz,
dé-DVsO) 8:1.75 (1 H 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- 785 (1 H dd J =18 86
Hz), 8.05 ( _ . : ~8.28 (1K
dd, J=1.9, m&?‘( ethg F’if 11.02 (1

H, br s). ‘ B -
2-{6-f(3-di rret hyl am nopropyp( napht haI ene- 2-su
| f onvgam nol - 3- azabi cvcl of 3. 1. A hex-3-vl } pyri m di ne-5-carboxam de ON O I
HOH ~N1 > NO N LCMS purlty >98% m z 5110[M+H] NVR (300 MHz,
dB-DMSO) 5: 1.55-1.68 (2 80 10 H, 2/05 (6H, s), 2.16 (2H,
t, J =6.9 Hz), 222229% @ , 3.55-3.64 (2H, m,
3.79 (2H, d, J:118\j19)" 75(2H 7.83 (1 H dd, J =1.8, 8.7
Hz)803808(1Hn)816 1HdJ 87Hz) 8.22-8.25 (1 H m,
8.52-8.54 (1 H m, 8.62 (2H, s), 9.00 'i , br s), 11.02 (1 H, br s). 63
Exanpl e 51 (nethod B): N Hvdroxv
2-{6-f (2-norpholin-4-vi-ethyl)(napht hal eébe- 2-su
| f onvl ) am nol - 3-azabi cvcl of 3. 1. A hex- 3-yl } pvri m di ne-5-carboxam de ON O
HO H N> NN O (N)

LCMS purity >98%, m/z 539 [M+H]", '"H NMR (300 MHz, ds-DMSO) 8: 1.80-1.83 (1H,

m), 2.26-2.39 (6H, m), 2.42-2.50 {2H, m), 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), 8.16 (1H, d, /= 8.7 Hz), 8.24 (1H, dd, J = 2.1, 6.8 Hz), 8.53-8.56 (1H,
m), 8.58 (2H, s).

Exampie 52 (method B): N-Hydroxy 2-{6-[(2-dimethylaminoethyl}{naphthalene-
2-sulfonyl)-aminol-3-azabicyclof3.1.0}hex-3-yilpvyrimidine-5-carboxamide

O =N
(I
HO-—N N

LCMS purity >98%, m/z 496.5 [M+H]*, 'H NMR (300 MHz, d=-DMSO) &: 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, 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).

=C

o:cn

/\



LCVS purity >98% mz 539 [MtH]',"' H NMR (300 MHz, d6DvVsO) 6: 1.80-1.83 (1
m, 2.26-2.39 (6H, m, 2.42-2.50 (2H, m, 3.33-3.42 (2H, m, 3.45-3.60
m, 3.78 (2H, d, J= 11.7 Hz), 7.65-7.75 (2H, m, 7.87 (1H, dd, J=
8.6 Hz), 8.06 (1 H dd, J 1.9, 7.0 Hz), 8.16 (1 H, d, J = 8.7 Hz),
(1H dd, J =21, 6.8 H), 8.53-8.56 (1 H m, 858 (2H s). Exanple
nmet hod B): N-Hydroxy 2- {6 1(2-di hhvl am noet hyI)(napht hal ene-

I onvI ) dzggi&lﬁ;‘ﬂp oo 2_ X ut‘.' 'lé _ _é g ‘ ” %Hoxam de O

f

I S PU R (300

, d6 ie Damir]-8-a bic alofd. 1.0 ‘m imigling """‘ de30 (2H m,
6242(2H t, J =6.6 H), 3.35 (2H, m, 3.52-3.58 (2H, m, 3.76 (2H,
J=11.6 Hz), 7.65-7.75 (2H, n) 7.86 (1H, dd, J- 1.8,

Hz) , 806(1Hde22665Hz) 8(1HdJ87Hz) 4(1H,dd, J=2.1, 6.8
8.52-8.57 (1H m, 8. 6 4 Exg met hod B): N-Hydroxy
- f (napht hal ene- 2- sulf di'n-j

et hvUam nol - 3- azab 8VH| o[ 3. &' A hex- 3-x1 }pvrim di ne-5-car boxam de v~-C
S11 - C /PN, // HOULCM purity >98% nmz 537 [M+H *,"'H NMR (300 MHz,
6-DVMSO) 6: 1.40-1.51 (2H, m, 1.51-1 4H, m, 1.92 (1 H t, J =1.8
2.30-2.35 (2H, m, 2.38-2.50 (4H, 1m,} 2.59 (2H, t, J = 7.5 Hz), 3.46
t, J =7 Hz), 3.59-3.69 (2H, m, 3.92 (2H, d, J =12 Hz), 7.66-7.77
rr),787(1Hdd J=1.7, 87Hz)800(1Hdd J=2.4, 9.1 H),
.15 (2H, m, 8.48-8.52 { qL (M ?3

LCMS plrity >98%, m/z 537 [M+H}", '"H'NMR 300 Hz, ds-DMSO) 8: 1.40-1.51 (2H,

m), 1.51-1.60 (4H, m), 1.92 (1H, t, J = 1.8 Hz), 2.30-2.35 (2H, m), 2.38-2.50 (4H, m),

259 (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).
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Example 54 (method C): N-Hydroxy 2-{6-[{naphthalene-2-sulionyl)-(2-pyridin-2-
ylethyl)-amino]-3-azabicyclo[3.1.0]hex-3-yi}pyrimidine-5-carboxamide

o 1
et oW
HO—N N o
Z N
\l

LCMS purity >08%, mfz 531 [M+H]*, 'TH NMR (300 MHz, ds-DMSQ) &: 2.17-2.23 (1H,
m), 2.55-2.63 (2H, m), 3.46 (2H, t, J= 7.1 Hz}, 3.92-4.0 (2H, 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, brs), 11.46 (1H, br s).



Exanpl e 54 (nmethod C): N-Hvdroxy

2-{6-f (napht hal ene-2-sul fonvl)-(2-pvridin-2- vlethvp-am

nol - 3-azabi cvcl of 3. 1. 01hex- 3-vl }pvri m di ne-5-carboxamde ONOCP HOHN
<> N 11S11 N LCVS purity >98% mz 531 [ MtH +,'H NVR (300 MHz, d6-DMSO 6:

2.17-2.23 (1 H n), 2.55-2.63 (2H, n), 3.46 (2H, t, J = 7.1 Hz), 3.92-4.0
(2H m, 4.09 (2H't, J =71 H), 7 (2H, d, J= 11.8 Hz), 7.67-7.80
8

oH, m). 8.08- > J=14 88
|(42) . ('%p’ g"’é’“ ‘h%m?)

06 _ . : ), 8.92-8.99
(2H m, cgufarylyaning]-3-av: HOlex3)
(rret hod D) igé,\!g__(%i ; (2- oxoerroI i d| n-1- vI)et hyl | - (4-
trifluoro yT ) am nol - 3-aza- bi cycl 013. 1. 01hex- 3

65 Exanple 55
\/I}pyrlmdl ne-5-carboxamide 11 HON~N~N-0 D/ oC3 ON LCIVS purity >98%

m z571 [M+H *, ' H NMVR (3QP 0 5 a> .97 (3H, . 2.18 (2H, t,
J =8.0 Hz), 2.22-2.24 (2 />3_ 4- 55362(2H m, 3.81
(2H, d, J = 11.9 Hz), 4368 ( = 8 /98'¢r211, d, J = 8.8 Hz),

8.64 (2H, s), 8.99 (1 HH br s) 11. 04 H br s) Exanpl e 56: N—Hvdroxv
2464 (2-di et hyl am noet hvl ) napht hal ens 2- nvl met hvl am nol - 3- aza

bi cvcl or3. 1. A hex-3-vl }pyri m di ne-5- boxam de O f(/ HOH N Exanple 56
was prepared follow ng the nethodol ogy scribed in Schenme 9.

N- (1- 1 sobut oxyet hoxv)

2-f 6- 1( naoht hal en- 2- vl et hyl ) - am nol - 3- azabi cycl 013. 1. A hex-

3-vl}pyri mi LM pwity: 29 Vo xe@sdt IM+H]T, 'H NMR (300 MHz, dﬁ-DMSO)S 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=11.9Hz), 7.64 {2H, d, J= 8.4 Hz), 7.98 (2H, d, J = 8.8 Hz), 8.64 (2H,
s), 8.99 (1H, brs), 11.04 (1H, br s).

Example 56: N-Hydroxy 2-{6-](2-diethylaminoethyl}naphthalen-2-
ylmethylamino]-3-aza bicyclo[3.1.0]hex-3-yl}pyrimidine-S-carboxamide

Radassase

\\/N\//

Example 56 was prepared following the methodology described in Scheme 9.

3-ylipyrimidine-5-carboxamide

h’iﬁ?\*{ T

The title compound was prepared as described for example 20.



O- -u- \NI }-NI'V'\' O" N\~~ H The title conpound was prepared as
descri bed for exanple 20. 66 N-(1-Isobutoxvethoxy)

246-f (2- di et hyl am no- et hyl ) napht hal en- 2- vi net hyl am nol -

azabi cycl of 3. 1. O hex- 3-yl }pvri m di ne-5-carboxamde O N OH N

N- (1- 1 sobut oxyet hoxy)

2-{6-[ (napht hal en- 2-yl net hyl') - am no] - %-gazabl cycl o[ 3. 1.  hex-

3-yl}-pyri n anhydr ous
DVE  (2n) ﬁ%%b& &W@%g@;éa\%ﬂ*g 3 .F‘L“Lrﬂan—vvas—‘gcrgeg—%%}-:mh}hamsz AR hydri de
(13ng, O. : 3.0 @hen ' moxamige oil) and the mixture was
stirred for 15 m n. To the stlrrlng m xture was then added
(2-bronoet hyl )-N, N-di et hyl am ne (22ng, 0.1 2nmol). After stirring for 30
mn, the reaction wa quenched by the careful addition of water and
stirred for 10 mn. e aq e ure s extracted with EtQAc (3 X
20m ) and the conbi ned @ ni shig brine, dried
(MgSO™4) and evaporated to ess % gi ve th tithkefampound as a white
solid (18ng, 29% . LCMS purl y 100% nmz 575 [M+H'. N Hvdroxy

2-{6-f (2-di et hyl am noet hyl ) napht hal en- 2- anﬁBby1an1nol 3-aza

bi cycl of 3. 1. A hex-3-yl } pvri m di ne-5-carboxam de - Exanple 56 ON~N~N 1 \ \
HO-H N N (1-1sobut oxyet hoxy)

2-{ g_— [ ( 2|— di ey hsobibeeioky) 2B @apitaklen23inyd gt dmyihel8-aabicielo[3.1.0hex- |

azabic yrim

di ssol zng[iﬁliLBw{/m'%/%Z%Fﬁog 'H'Jﬁﬁ %%ancar Bﬁ‘éﬁ@ g@#&ﬁ%l%@&% 0. 2)1Wgrsﬂ ,
0. 06mmol ) . (Bmilsind ecolpd esir et Be teispivtieh wesddded sodiwd hydritied13ma filtered and

hed t 579 .
\C/agelsepu\r/\/:t;b S b2 69t g ﬁ%ﬁ%;ﬁ&m&aﬂqﬁgn@&u@w@gﬁ@mJ1%&8@% ( 6H/¢t,

J= 7.2 Hz), the stggnq ppyturgwag fhen pdded Q21brqqmo§lyyl) lﬂ}l\lsd;ethylamme (32mg,
0.12mmol). After stirring for 30 min, the reaction was quenched by the careful

addition of water and sfirred for 10 min. The aqueous mixture was extracted with
EtOAc (3 x 20mi) and the combined organic extracts were washed with brine, dried
(MgS0,) and evaporated o dryness to give the title compound as a white solid
(18mg, 29%). LCMS purity 100%, m/z 575 [M+H]".

N-Hvdroxy 2-{6-{(2-diethylamincethyhnaphthalen-2-vimethvlaminol-3-aza

bieyclo[3.1.0lhex-3-yl}pvrimidine-5-carboxamide — Example 56

Ho—n}_{ (> H /\“

SN~

N-(1-Isobutoxyethoxy} 2-{6-[(2-diethylaminoethyl)naphthalen-2-ylmethylamino}-3-
azabicyclo[3.1.0lhex-3-yi}pyrimidine-5-carboxamide (18mg, 0.03mmol) was dissolved
in dry DCM (3mi) and treated with 4M HCl 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) 8: 1.39 (6H, {, J= 7.2 Hz), 2.26 (2H, br 5), 2.77 (1H, 5), 3.37
(4H, m), 3.55 (2H, d, /= 10.5 Hz), 3.81 (4H, brs), 3.93 (2H, brd, J= 10.5 Hz), 4.71



(44, m, 3.55 (2H, d, J = 10.5 Hz), 3.81 (4H, br s), 3.93 (2H, br d, J =
10.5 Hz), 4.71 67 (2H, br s), 7.61 (2H m, 7.76 (1L H d, j = 8.4 Hz),
7.95-8.04 (3H, m, 8.20 (1 H s), 8.71 (2 H, s). Exanples 57 and 58 were
prepared in an anal ogous manner to exanple 56: Exanple 57: N Hydroxy
246- ( bi snapht hal en- 2- vl net hvl am no) - 3- azabi cvcl or 3. 1. Olhex-3-y| | pyrimd
i ne-5-carboxam de HOON / / LCMVS purltg 98% mz 516 [ M+H] ', 1H NMR (300

hrey R0, B Bl Ay, £ 834l B Sotth ) o 52 (2%

8.66 (2H, $)71&thspl e 58: N-Hvdr OoXV

2-r 6- (napht hal en- 2- vl rret hyi pyri di n- 3-vl met hvl am no) - 3-

aza- bicyclor3.1. d hex- i pyrimdine-5-carboxamide /--NNHNHOI N
LCVB puri t fEXampfesirza wmwepargwquaéwmanwm 58 1.70(2K, br
s), 2.16 (1 H br s), 3.38 (2H, d, J = 11.3 Hz), 3.63 (2H, d, J = 11.3 Hz),
4.32 (2H, ) 4. D H 7.9Q (5H, m, 845(1H
d, J=7.6 5“,"}%?’75 oxy, 2-6-(tys : 1H d J =50 H).
68 Exanpl az8Sicydls beo-2 rirhBlink-S-canbloaanmi ropl onyl ) napht hal en- 2-

vl met hyl am nol - 3- azabi cvcl of 3. 1. Ol hex-3-vl}- pvrim di ne-5-carboxam de O i-
>-<>-NI \''\' HOHNO Exanple 59 was prepared foll ow ng the nethodol ogy

descri bed in Schene 10. (1 but et ho
2-f6- 1 (napht hal en- 2-yl met h anyndﬂ%i c @@ O hex-
HO—N N I

LCMS purity >98%, m/z 516 [M+H]*, "H NMR (300 MHz, CD;OD) &: 1.75 (2H, br s),
2.63 (1H, br s), 3.39 (2H, m), 3.82 (2H, m, J = 11.7 Hz) 4.72 (4H, br s), 7.60-7.68
(6H, m), 7.97-8.11 (8H, m), 8.66 (2H, s).

Example 58: N-Hydroxy 2-[6-(naphthalen-2-ylmethylpyridin-3-yimethylamino}-3-

aza-bicyclo[3.1.0ihex-3-vilpyrimidine-5-carboxamide

Bavses

LCMS purity 97%, miz 467 [M+H]*, TH NMR (300 MHz, CD;CN/D,0) 5: 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).



3-vl}pvrimdine-5-carboxamide ON 01 OH N H The title conmpound was
prepared as described for exanple 20. N-(1-1sobutoxvethoxv)

2- (6-[ (3-di et hyl am nopr opi onyl ) napht hal en- 2-yl et hyl - am nol -
3-aza-bicyclo(3.1.01 hex-3-vi}pvrimdine-5-carboxamde O HO '-~N

3-N, N-Di et hyl ami nopropi onic acid (73ng, 0.5mmol) was suspended in oxalyl
chloride (1 m, 11.2mvl) and DWF (1 rop) was added. The resul tant
mxture vas.g é;hx,s&l hiygfox) 2 8L & o PEAGA L © v | hen
evapor at ed un The residue was
di ssol ved ivimpi pelols : ' idine boxanide, of

N-(1- |sobutoxyethoxy) 2- {6 [(naphthalen 2- ylnethyl)anlnol 3 69

azabi cycl o[ 3. 1. 0] hex- 3-yl } - pyrlnldlne 5-carboxam de (100 ng, 0.21 mmol) in

DCM (3m ) and triethyl ame sk ~Af teg stirring at 0C for 20
mn, the resulting m xtur |’§' aght. The reaction

M xture was partltloned"o"tihtvveerf\‘DCl\/l(S d~wett e 5ml) . The aqueous

| ayer was extracted twice nore wth DCM|(2 x 5ml) and the conbi ned

organi cs washed with brine (2 x 5nmil led (MgSH4) and evaporated to
dryness. The title conpound was obt aindd as a white solid (199ngy, quant.).
mz 603 [ MtH]' . N- Hydroxy

2-f6-[(3-diet hyI am nopropi onyl)napht hal en- 2- vl met hyl am nol -

%Zﬁfl((iyf!sg(bl%?’ﬁalmp?ﬁeqhex %&&B&( frolliomwmg trg% rr?etr?oadroBgy 8escrlged m%&ggr%e ?059 0 NHOHN
2-{6-[(3-diethyl am nopropi onyl ) napht hal en- 2-yl net hyl - am no] -
3- azabi cycl ol i Qb R8P REITh LRS- Rt ARAT L ab T8 1 oheRS MOl ) vas

3-yIlpyrimidine-5-carboxamide

gRsateeve

The title compound was prepared as described for example 20.

N-{1-Isobutoxyethoxy) 2-{6-[(3-diethvlaminopropionylinaphthalen-2-yvimethyl-aminol-

3-aza-bicyclof3.1.0] hex-3-yitpyrimidine-5-carboxamide

3-N,N-Diethylaminopropionic acid {73mg, 0.5mmol) was suspended in oxalyl chloride
(1mi, 11.2mmol) 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}amino}-3-



di ssolved in DCM (3nl) and treated wth a solution of 4M HCl in di oxane

(0.5mL, 2mmol). The resulting precipitate was filtered and dried to give

the title conpound as a white solid (94ng, 57% . LCWMVS purity 98% niz 475

[MtH ", " H NVR (300 MHz, CD3OD) 6: 1.39 (6H, t, J = 7.2 Hz), 2.26 (2H, br

s), 2.77 (1 H s), 3.37 (4H m, 3.55 (2H, d, J = 10.5 Hz), 3.81 (4H, br

s),3.93(2HdJ:105Hz 471(351 brs)761 (2H, m, 7.76 (1 H,
ofa

S 2o oo Bl TRttt Beabo bl o8 o B i ol X

N- Hydr oxy 2(3I1ﬁ-aﬁd(b’®ﬁhyiaﬂamﬂf1¢0tmm{e&4ﬁnmblmﬂﬁhwtmgra3p°(3ior 20 min, the

azabi cycl o : L, LCVS
puri tyy98(%£'%n‘§1rfl glr@ iﬁi éturr%‘ﬂ %&} é@%‘ta—i@%%@ﬂﬂg ld% ?gm%rﬁg brs), 2.37
(3H, s), 2.brtwgenDEMEEMiyznd @atem(SmHTh%laquyeuSllmy% was extraptegitwiceinorg, J= 11. 6
l(g;* N i B mtmq@wm)ma{@ caﬂbﬁqaaahganics%sﬁmnmmhZ%mﬁ)ldﬁad s), 7.85
2-{6-f napht(N@ISé)ﬂlaZ‘dﬁVﬁ%QW?ﬁ Iq HYRRRSi 'Eheﬁﬁlg CWPWM%WF%”Ed%a white
i not - 3- aza- m|@mbm§3quantﬂd7@mﬁw+pyrl m di ne-5-carboxamde ON ~>-N N
HOHN\ I / / ON LCMS purity 98% mz 509 [MtH ', 1H NMR (300 MHz,
CD3CD) 3: 2.32 (2H, br s), 243(1H br s) 324(4H m, 3.64 (2H, d, J
= 11. 7 Hz) ,N-Bly@pxy 246-[(3 dn) = P (1 H, d, J = 8.5
I(_IZ?-I Z‘)488 %bl%\ﬁ%?ﬁ?ﬂ@éﬁ%éltg% g@ﬁm%%#caﬁéoﬁ%ﬁiél_lfxmnple 56 98 (1H m, 8.60-8.69
2-(6- m)rphbl I n-4-vl -3-azabi cvcl or 3. 1. d hex-3- yl)pyrim di ne-5-carboxam de

N-{1-Isobuioxyethaxy) 2-{6-[(3-diethylamincpropionyl)naphthalen-2-yimethyl-aminao]-
3-azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxarnide (199mg, 0.33mmol) was
dissolved in DCM (3ml) and treated with a solution of 4M HCI in dioxane (0.5mil,
2rmmol}. The resulting precipitate was filtered and dried to give the fitle compound as
a white solid (94mg, 57%). LCMS purity 98%, m/z 475 [M+H]*, 'H NMR (300 MHz,
CDs0D} 6: 1.39 (6H, 1, J = 7.2 Hz), 2.26 (2H, br s), 2.77 (1H, s), 3.37 (4H, m}, 3.55
(2H, d, /=10.5 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[3.1.01hex-3-yvlIpyrimidine-5-carboxamide

oy D




O-N>- HONNH Exanple 62 was prepared follow ng the nethodol ogy
described in Schene 11. tert-Butyl

6- nor phol i n-4-VI - 3-azabi cycl of 3. 1. O hexane- 3-carboxvlate F-\ 0 boc-N | --N
A solution of internediate B (200ng, 1.01 mol) in anhydrous THE (5m ) was
added to a stirring solution of 1-brono-2-(2-bronoethoxy)ethane (234ny,
1.01 nmmol) in anhydrous THE (15m) ag triethylamne (323nl, 2.32mmmol).

Cor it ancREacHy P ald b By MR B vl SROREMPB BHSRS 575 5ot o

Thesggnbl nexl3oEgas), 2.48XtH, e sy 3\ia(2H whdked .6 k)t héb(@Hd, .(2:7(6511%)7 3;9|t ggﬂ dried

Chr omat ogr ARy B ot - Pn 1B BN 1ol bR BT B o0 Te 11l e

corrpound as a clear oil (24my, 9% . nmz 269 [M+tH',"'H NI\/R (300 MHz, CDCla)

5. 1.43 (9Hzxa%)p1eé1 %HG%Hvaf{s-ﬂ@_bﬁ@n otiV1-(3y3ANRe-ShpioBRnyl) . 3. 65
o3 :

(4H, m. Eth
2- (6- nor phé A P
"C>- \-j EtONtert Butyl
6- nor phol i n- 4-yl - 3-azabi cycl o 3..1. 0] hexane- 3- car boxyl ate (24mg, 0.07mmmol)
was di ssol ved in 4M HCl |n di gpxane and d at r.t. for 1 h. This
was t hen evaporated to es der uced p g and azeotroped with
DCM (3 x) before suspendlmg i n ‘anhydr oug=\k 2T The suspensi on was
stirred with potassium carbonate (96ng, 0.7 and anhydr ous DMF was
added to aid dissolution of the substrate. aPNy internediate A (16ny,
0.07nmmol ) was added and the reaction mxture %asJstirred at r.t. for 18 h.
The reaction mxture was purified by flash chromatography eluting with
100% DCM to 6% MeOH/ DCM to give the title conpound as a white solid (16

Mg, 579 . LGN BULY b TR %00 Madi 1R it oo Mz, co:0D) 5: 2.32 (2H, brs),
2.43 (1H, br s), 3.24 (4H, m), 3.64 (2H, d, J = 11.7 Hz), 3.87 (2H, d, J = 11.7 Hz),
4.80 (2H, s), 7.28 (1H, d, J = 8.5 Hz), 7.48 (2H, m), 7.67 (1H, br s), 7.82 (3H, m),
7.98 (1H, m), 8.60-8.69 (4H, m), 8.85 (1H, br ).

98 di ne- 5- car boxyl ate O

Example 62: N-Hydroxy 2-{6-morpholin-4-yl-3-azabicyclo[3.1.0]hex-3-
yl)pyrimidine-5-carboxamide

7Ny /_“\
HOH>—{>7 AN

Example 62 was prepared following the methodology described in Scheme 11.

tert-Butyl 6-morpholin-4-v1-3-azabicyclo[3.1 .O]hexane-S-carboXVIate

A solution of intermediate B (200mg, 1.01mmol) in anhydrous THF (5mi) was added
to a stirring solution of 1-bromo-2-(2-bromoethoxy)ethane (234mg, 1.01mmol) in
anhydrous THF {(15ml} and triethylamine (323ml, 2.32mmol). The mixture was heated
io reflux for 48 h. The reaction mixture was cooled io r.t., diluted with water (10mi)



2- (6- Mor phol i n-4-yl - 3-azabi cycl o[ 3. 1. A hex-3-yl ) pyri m di ne-5-car boxylic
acid O-NON O C HO N Ethyl

2- (6-nor phol i n-4-yl - 3-azabi cycl o[ 3. 1. 0] hex-3-yl) pyri m di ne-5-car boxyl at e
(16ng, 0.05mml) was dissolved in THE (1 m) and a solution of 6M NaCOH in
water (0.5nl) was added. The reaction was stirred at r.t. for 18 h. Mre
6M NaCOH (0.5ml) was added and the re%tion stirred for a further 24 h. The

reacti on m xt.ur . r.at t aqu ion, which
e ner i £ 1 SRR PRR B B, fe (RihAriG B RM RS AEh | OF. WO C
used in t hevithedine £ © pmili thixodred (MySherandpuapdrateditd drpnesk OVB residietwasl 00% nf z

291 [M+H " . . - . 0 0 .
2- (6- nor phdﬂuplzr'le-zdf))\ﬁa-g %-C @@B E‘fgggy&é%@@ﬁ@{&"m ngfg 89% t? 6{/6 r P}A%IOI(-J{Dr?e]\A ?—g‘\éear boxam de
O--N> H N thtitlecgogrgpeund as a clear oil (24mg, 9%). m/z 269 [M+H]9, "H NMR (300 MHz,

2- (6- Mor phob b4 | i ) X EAan aphoxylic

aci d was s%%@ﬂéegﬂggkg%ﬂ?dﬁ(gg%ﬁ%&%%n%? rg):’g}’dES)-DééiS’é Q%Qﬁ%rse%éqﬁm&r@l) and
HOBt (11 ng, 0.075mol) were added. After stirring for -5 mnutes,

triethyl amggy @a@morpr@ﬁ@5%@1&alﬁ@léloi3ﬁ.@h@ﬁ@v%ﬁnﬂil{tﬁ@b?{&%@m| ) were added
and the resultant mxture was stirred at r.t. for 18 h. The reaction

m xture was diluted wwth water and extracted with EtQAc (3 x 10m) and DCM

(2 x 10m ). The conbi ned organic re ied AMYSH) and evaporated onto
silica. The residue was purif by\ Nas onm# ogr aphy eluting with 100%
DCMto 15% MeOH/ DCM t o gi veidhe EFNl e onpou as an off-white solid

(10ngy, 51% . LCMS purity 100% niz 406 [M-H] ©. N Hvdroxv
2- (6-nor phol i n-4-vl - 3-azabi cvcl or3. 1. A hex-3-vil pvri m di ne-5-car boxam de -
Exanpl e 62 teiGBMyNs-morpholin-4-yl-3-azabicyclo[3.1.0lhexane-3-carboxylate (24mg,

0.07mmol) was dissolved in 4M HCI in dioxane (1ml) and stirred at r.t. for 1 h. This

was then evaporated to dryness under reduced pressure and azeotroped with DCM
(3 x) before suspending in anhydrous MeCN (2ml}. The suspension was stirred with
potassium carbonate (96mg, 0.7mmol) and anhydrous DMF was added to aid
dissolution of the substrate. Finally intermediate A (16mg, 0.07mmol) was added and
the reaction mixture 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 title
compound as a white solid (16 mg, 57%). LCMS purity 100%, m/z 319 [M+H]".

2-(6-Morpholin-4-yl-3-azabicyclo[3.1.0thex-3-yl)pyrimidine-5-carboxylic acid

o N
}—C N N o
HO  \=N N/

Ethyl 2-(8-morpholin-4-yl-3-azabicyclo]3.1.0]hex-3-yl)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 (0.5ml)
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% aqg. HCI, then evaporated o dryness and used in the hext step without further
purification. LCMS purity 100%, m/z 291 [M+H]".



H N-(1-1 sobut oxyet hoxy)

2- (6-nor phol i n-4-yl -3-aza- bi cycl o[ 3. 1. 0] hex-3-yl ) pyri m di ne-5- carboxam de
(10ngy, 0.02mmol) was dissolved in DCM (2nl) and treated with 4M HC in

di oxane (0.4m, O.lmmol). The resultant m xture was stirred at r.t. for 30
mn, then evaporated under reduced pressure and azeotroped with McOH (3 x
5m) to give the title conpound as a ite SO|Id (2 3ng, 40% LCMS purity
90% nlz 3@& !! [;&F_j! ,él&&%gi : 2.85 (1 H
br s), 3.55 : Z2H EX —~63 to 66
were pr epammydﬁ anal ogous manner to exarrpl e 62 73 Exarrpl e 63:

N- Hvdr oxv 2-( 6-pi peridin-I|-via-azabi cyclo(3 1.d hex-3-yl)pyrimd

i ne-5-carboxamde N > ~>--N N HON N LCVS purity 87% mz 304

[ MPH] +, ' H NMR (300 MHz, d6- DNSO)%}%QM/ 1N74 (5H, m, 2.42 (2H,
brs)271(1Hn)299(2H 5 (2H, d, J = 11.5
Hz), 8.68 (2H, s), 10. H 8F H) TN11 (1H, brs Exanpl e 64: N- Hvdr oxv
2-16- (1. 3-di hydro 2H i soi nddT2- vl ) - 3-

azabi cvcl ol 3. 1. 01lhex- 3-vl | pvri m di ne-5-carboxamde y--(~ ~>-N\,-OHOHN
D LCVS purity 100% mz 338 [MtH]'," H NVR (300 MHz, d67DMSO 8: 3. 61 (2H

& 3 oo e Ao b g e et ookt caboie 44, ™

and wat er psikeas SESMB@U’%ITIYCNOWBMB)(&N) and EDCI (19mg, 0.1mmol) and HOBt

2-16- (3- OX31 ‘Iﬁngﬁnoﬂj?lg}ﬁ% 'm?e?@ chfé%l A@er%ﬁ%n@or\[-!ﬁ){n ﬁ’hté’& ﬁletl'ma?ﬁf&l ﬁlc'q% 1.4

hex- 3- vl | pvr i ne-5-car oxa
0.25mmol) and intermediate D (58pl, 0.5mmol) were added and the resuitant mixture

~J

was stirred at r.t. for 18 h. The reaction mbdure was diluted with water and exiracted
with EtOAc (3 x 10ml) and DCM (2 = 10ml). The combined organics were dried
(MgS0,) and evaporated onto 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]".

N-Hydroxy 2-(6-morpholin-4-yl-3-azabicyclof3.1.0lhex-3-yvhpyrimidine-5-carboxamide
— Example 62

I\
A\
Hom}_{ - AN

N-{1-lsobutoxyethoxy) 2-(6-morpholin-4-yl-3-aza-bicyclo[3.1.0]hex-3-yl)pyrimidine-5-
carboxamide {10mg, 0.02mmol} was disscived in DCM (2ml) and freated with 4M
HCI in dioxane (0.4rml, 0.1mimol). The resultant mixture was sfirred 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 90%, m/z 308
[IM+HT", TH NMR (300 MHz, CD,0D) 8: 2.49 (2H, br s), 2.85 (1H, br ), 3.55-3.87 (8H,
m), 4.10 (4H, m), 8.72 (2H, s).

Examples 63 fo 66 were prepared in an analogous manner to example 62:



O 0 ><>N HONNHTtb- LCVS purity 100% mz 366 [ MtH',"'H NVR (300 MHz,
CD30D) 3: 2.17 (2H, br s), 2.51 (1 H 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). 74 Exanple 66: N Hydroxy
2-f6- (3. 4-di hvdr oi sogui nolin-2(1 H-vl)-3-

azabi cycl of 3. 1. A hex- 3-vl | pvr| m di ne- 5ycar boxam de o'
purity 95% :

2.88 (1 H, %ﬂ"%ﬁ'%g 2a v , ; H

4.62 (21-1,ing5-carboxamida (4H, ), 8.70 (2H, s). Exanple 67: N- Hvdr oxv
2-f6-(aui noI i n-2-vl am no) - 3 azabi cycl of 3. 1. 0Olhex-3- vl | pyrim di
ne-5-carboxamde Q \-N1 }- N~ N N ~J Exanpl e 67 was prepared

foll owi ng the net hodol ogy des m& ﬂ tert-Butyl

6- (aui nol i n- 2-vl am no) - %(Sbl cy E i' 3-carboxylate boc-]"] "
N~J 1 / Internmediate B ( , 1.0 mmol) was conbined with
2-chloroquiniline (328ng, 2.02nmmmol) and the two solids nelted at 100C for
16 h. The reaction was then cooled and the residue purified by col um
chromat ogr au;ttws@hmy B, thdeMtLH]*@%ml@lthbUMHMm\mcgiw& ashed,th) | € conpound

as a brown o} 432000 3 by o) S PRI Yol i 54 (4H, m), 3.91 (3H, d, J

= 11.5 Hz), 8.68 (2H, s), 10.14 (1H, brs), 11.11 (1H, br s).

C/N~>N HO-H N LCVB

Example 64: N-Hydroxy 2-[6-(1,3-dihydro-2H-isoindol-2-yl)-3-
azabicyclo[3.1.0Thex-3-yllpyrimidine-5-carboxamide

o0

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, br s), 11.82 (1H, br s), further 3H under DMSO and water peaks.

Example 65: N-Hydroxy 2-[6-{3-0x0-3.4-dihydroisoquinolin-2{1H}-y)-3-aza
bicyclo[3.1.0]hex-3-yllpyrimidine-5-carboxamide

LCMS purity 100%, m/z 366 [M+H]*, "H NMR (300 MHz, CD:0D) §: 2.17 (2H, br s),
2,51 (1H, 1, 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).



326 [MtH] *. 75 (3-Azabicyclof3. |.0 hex-6-yl)g uinolin-2-vl-amine HN | >-N
N tert-Butyl

6- (qui nol i n-2-yl am no) - 3- azabi cycl o[ 3. 1. 0] hexane- 3- car boxyl at e (320ny,
0.98mmol ) was stirred in 4M HCl in dioxane (2m) at r.t. under N2 for 15
mn. The &olvent was then renoved in vacuo and the residue dried under

hi gh-vacuum and wused in the next st e94vm thout further purification. LCVS
purity 91 (V + :

2f6(gum0|n'§ g%q“—' mdmd“?""
i ne-5-car bcggybtcvdo[m &}hemtvl line-5 amide
(3- Azabi cycl o[ 3. 1. 0] hex-6-yl ) qui nolin-2-yl-amne (0.98muvl), was stirred in
MeCN (I Om) and DMF (1 On) at r.t. under N2. K2C03 (1.35g, 9.8mmvl) was

then added and the m xtureSgti f m/A. N nternedi ate A (227nyg,
0.98mml ) was then added to /t r gach] m Xt ur d stirring continued
for 30 min. The reaction"®@al then™ilufed wit (100n ) and extracted

twice with EtOAc (2 x 100m ). The conbi ned organic extracts were dried
(MyS&™4) and sol vent removed in vacuo to give the title conmpound as a |ight
brown sol i t rification.
Do ot t SHals Sl 85 R b, ARBe tdeAatt, 'Ch8BD) B2 84BH, oY)

2-[6- (Qui nat. 881612# it 3. 2 §2H3 maZATHh @Yic mihf43121(28)| el BL.§ HizpBR2i{2tditme}, 5- car boxyl

ic acid Oy-7 I HO N cJ Et hyl

2-[6-(qui noI I n( EPHI) 8?0-%45_'“%) azabi cycl o[ 3. 1. 0] hex- 3-yl ] pyri m di ne-5-car boxyl
ate (0.98mml) was stirred in THE (10nl) and H20(10n1) at r.t. for 64 h.
The reacti ExaniAs6t: ‘NeRvdoxdi gauihBlikt § . T Rrved i n vacuo
to glveabrwnsl. 76 Th with alittle
H20 t 0 'gi ve=t¥ ‘ ealicis as a brown solid (1 03ng, 30% over 3
steps). LCMS purity 90% mz 348 [ MitH| +.

Example 67 was prepared following the methodology described in Scheme 12.

tert-Butyl 6-(guinolin-2-ylamino)-3-azabicyclof3.1.0lhexane-3-carboxylate

boc—N II:] N
< \I/\ | RS

==

Intermediate B (200mg, 1.¢1mmol) was combined with 2-chloroguiniline (328mag,
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 fitle compound as a brown oil (320mg, 87%). LCMS purity 94%, m/z
326 [M+HY"



N- (1- | sobut oxyet hoxy)

2- (6-(quinolin-2-vlamno)-3-azabicyclor3.1. d hex-3-yl |-

pyri m di ne-5-carboxyam de Of('" ~>-NNN- OOHN

2-[6-(Quinolin-2-ylam no)-3-azabi cycl o] 3. 1. 0] hex- 3-yl ] pyri m di ne-5-car boxyl
ic acid (103mg, 0.29mml) was stirred in DMVF (1Om) at r.t. under N2. EDC
(67ng, 0.35mml) and HOBt (47ng, O. 3ggm)l) were added and the m xture
stirred for,_10 . ] 1.45mmol ) and triethyl am ne
(202pl, 1. 456 e Fret e nag-tre reaction stirred for 16 h. The
reacti on was then dlluted W|th H20 (100n1) and extracted with DCM (2 x

100m ). The conbi ned organic ex%racts were dried (MgSO4) and sol vent

renoved i n vacuo. The residuey Hfi agd by._colum chronat ography
eluting with O to 10% MeCH in to gije t itle conpound as a white
solid (48ng, 36% . LCMS purity 85% m z5463~[MtH +. N-Hydroxy

2- (6-(quinolin-2-vlamno)-3-azabicycl o(3.1.d hex-3-yl | pyrim di ne-5-
carboxani de - Exanple 67 O\>-<>HN HO H N N (1-Isobutoxyethoxy)
2-[6-(quin nﬁﬁﬁd? i

i di ne- 5- ca?’ %)%u%[é’kfﬁm Hgb & %&ggkﬂmﬁ%@ﬁkg@? ::;ilcélnifb ég’%mgat r.t.

under N2. 4N 94‘!@"0'1 ‘Hawttﬁ"ﬁﬂﬁéﬁf“(‘t@bln d'@‘aQ?rfﬁS‘I“ at\K/éé'“Qﬁrd&qfo‘"TWdT'%ﬁ el y causing
a solidto so%ﬁ’lﬁulldélthéﬁ @moW&@:nr@aﬁaérﬂﬂhMidaé Uﬁécﬂ%d&ﬂlﬁlgﬁﬂamm andd t hen

ol ia 111t dPeg i sEeaw*tsD@Vw&em%ﬂf?cﬁon G R e E A ERRE ol 0 (2

my, 58% . LCMS purity 98% miz 363 [M+H]+ (300 MHz, d6-DMSO) S: 2.19 (2H,

br s), 2.9 4.5(2H ted = 11.7
HZ) . 7.15 ( li tirfidif 0X ae(1 H 77
t, J= 7.6 Hz), 794(1H d J—80Hz) 809(1H d J—80Hz) 8.33 (11H,
d, J= 8

(1 H

7
8. Hz 8.28 (2H, 24 H, 11. 12(1H br s), 12.96
, br s). Exanpl e 68 wa ep w manner to exarrpl e 67.
=N

(3-Azabicyclo[3.1.0]hex-6-yl)quinalin-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 fo
the reaction mixture and stirring continued for 30 min. The reaction was then diluted
with H,O (100ml) and extracted twice with EtOAc (2 x 100ml). The combined organic
extracts were dried (MgS0O,) 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-ylaminc)-3-azabicyclol3.1.0lhex-3-yllpyrimidine-5-carboxylic acid

O N
7N\ !
S e

Ethyl 2-[6-{quinolin-2-ylamino)-3-azabicyclo[3.1.0]hex-3-yl}pyrimidine-5-carboxylate
(0.98mmol) was stirred in THF (10ml} and H,O (10mi) at r.t. for 64 h. The reaction
was then acidified to pH~3 and the solvent removed in vacuo 1o give a brown solid.



Exanpl e 68: N-Hydroxy 246- (i sogui nolin-1-ylam no)-3-azabicycl o(3.1. d hex- 3-

vIIpyrlmdl ne- 5- car boxam de O /-CN HON N> HLCMS purity 99% mz 363

[ MtH ', " H NVR (300 MHz, d6-DVMBSO) 3: 2.35 (2H, br s), 2.84 (1 H m, 3.65

( 2H, de:117Hz) 4.33 (2H, d, J =11.7 Hz), 7.34 (1 H d, J = 6.9

Hz), 7.74-7.82 (2H,"m, 7.95-8.02 (2H m, 873 (2H, s), 8.80 (1 H d, J =
4 Hz), 10.12 (1 H, br s), 11. 15(1 br s), 12.81 (1 H br s). Exanple

69 N- Hvdr F f 6-

vl | am no) p%\é S%dé‘g’gsé[% g@%%ghgﬂﬁl\é hﬁ%‘ %Ztéglvgyh% tgl %orhp%nﬂ%_a' Exanpl e 69
was prepar dmowrbmlld\(\il(?ﬁ@g, ﬁ@%mefrﬁ)%téwaidsﬁl‘dﬁﬁww Be%, iz B8HéHM".13. tert-Butyl
6- { (5- (et hoxycar bonyl ) pyri m di n-2-yl | am no} - 3-azabi cycl of 3. 1. 01 hexane- 3-
carboxylate boc N ~/~-H N- O -<_~J N O To a soI ution of i nternedi ate B
(150ny, 0. A&hhiselutoxyeinmon 2d6-(qu cadarReQlehazapisyeials. 1: d- a sol ution of

I nt er medi at@rlﬁlcﬁnbmdﬁbo)@am@mml) I n I\/ECN (0 7nTL) was added dr opw se
resulting in a white suspension. Stirring at r.t. was continued for 30 78
mn after which the white suspensi on turned paI e yellow. The reaction

m xture was evapor at ed r ol in 10n1) and washed wi th water
(5nl). The EtOCAc | wa dr| e concentrated to
dryness. Purificati on y @l a@ITN chr t ography (1 00% to 2% MeOH DCM)

gave the title conpoudas an &Ff-

2-[6-{Quinolin-2-ylamino)-3-azabicycio[3.1.0]hex-3-yljpyrimidine-5-carboxylic acid
(103mg, 0.29mmol) was stirred in DMF (10mi) at r.t. under N,. EDCI (67mg,
0.35mmol) and HOBt (47mg, 0.35mmol) were added and the mixture stirred for 10
min. Intermediate D (2001, 1.45mmel) and triethylamine (20241, 1.45mmol} were
then added and the reaction stirred for 16 h. The reaction was then diluted with H,O
(100ml) and extracted with DCM (2 x 100ml). The combined organic exiracts were
dried (MgS0.) and solvent removed 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/z 463 [M+H]".

N-Hydroxy 2-[6-(guinolin-2-ylamino)-3-azabicycio[3. 1.0]hex-3-yilpyrimidine-5-

carboxamide — Example 67

N-{1-Isobutoxyethoxy) 2-[6-(quinolin-2-ylamino)-3-azabicyclo[3.1.0}hex-3-yij-pyrim
idine-5-carboxyamide (48mg, 0.1mmoal) was stirred in DCM (2ml) at r.t. under N,. 4M
HCl in dioxane (20pl, 0.2mmol) was added, immediately causing a solid fo
precipitate. The reaction was stirted for 10 min and then solvent removed in vacuo.
DCM (~10ml) was added to the residue and the solid filiered and dried to give the
title compound as a white solid (21mg, 58%). LCMS purity 98%, m/z 363 [M+HJ",
(300 MHz, ds-DMSO) &: 2.18 (2H, br s}, 2.99 (1H, m), 3.63 (2H, dm, J= 11.7 Hz),
4.27 (2H,d, J=11.7 Hz), 7.15 (1H, d, J = 8.8 Hz), 7.53 (1H, t, J= 7.6 Hz), 7.81 (1H,



white solid (0.15g, 57% . LCMS purity 89% miz 349 [M+H'. Et hyl

2- (3-azabi cycl of 3. 1. d hex-6-yl am no) pyri m di ne-5-car boxyl at e
trifluoroacetate N OHNI }-H~ N A solution of tert-butyl

6- {[ 5- (et hoxycar bonyl ) pyri m di n-2-yl ] am no}- 3- azabi cycl o[ 3. 1. 0]

hexane- 3-car boxyl ate (0.15g) was allowed to stand in 20% TFA/ DCM (10m ) at
r.t. for h. The reaction m xture concentrated to dryness giving the

title prodc T al i 7 y [I\/H—I]+
The. pr oduct: Wa4oUEd THEnE . Tas P ik <1'='%="$6§%h.8%9ﬁ*{ i .
2- f f 3- (naptH®)| &8 Rbing)l §0.24 Hiabi ¥y tl. '&GHle)h&(QEB 14, bregXi no) pyri mi d| ne 5-carb
oxyl- ate N, ~HNJ To a sol ution of ethyl
2-(3- azabl cl o[ 3. 1. 0] hex-6-y] am no) pyri m di ne-5-carboxylate (107ng,
0. 4mml ) | AEX@mMPIEERIRS RrepalRsin 2 F08 ogeURMAFNELIRA exam 51). A solution of
napht hal ene 2-sul fonyl chloride (98ng, O. 4rrrm|) in DCM (5m ) was added

._f

srowy dlﬁ(%ﬁ-r DU roky e H2s St'|”d oy wes then
diluted wt RN YIOX LT 3

53 R0 A Cher L - e’ . )
fol |l oned bw]mgnmud:;jd—&-m’aﬁboaxanhdebrl ne (10nt). The DCI\/I was dried (Na2SO4),
filtered and evaporated to dryness to give a pale yellow solid.
Purification by flash colum (DCMto 2% MOH DCM afforded the title

conmpound as a white solid (%8{ 3%;)\; er Nt =steps). LCM5S purity 100%

mz 439 [MtH'. 79 N\ / H N\ /

2-{f 3- (2- Napht hyl sul f onyl"® 3} azabi®ycl 6f3. 1. A h -yl lam no}pyrimd
i ne-5-carboxylic acid ON O ON To a soluti f ethyl

2-{[ 3- (napt hyl sul fonyl ) - 3-azabi cycl o[ 3. 1. 0] hex- 6=

LCMS purity 99%, m/z 363 [M+H]', "H NMR (300 MHz, ds-DMSO) §: 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, brs).

: N-Hydroxy 2-{[3-(2-naphthylsu
llaminolpyrimidine-5-carboxamide

S—N N :>—/<
"g _<\ N-OH

Example 69 was prepared following the methodology described in Scheme 13.

-3-azabicyclo[3.1.01hex-6-

tert-Butyl 6-{[5-(ethoxycarbonyl)pyrimidin-2-yilamino}-3-azabicyclol3.1.0] hexane-3-
carboxylate

N=— 9]
NG S

To a solution of intermediate B (150mg, 0.76mmol} in MeCN (0.7ml) was added
K:COs. To this, a solution of intermediate A (174mg, 0.76mmot) in MeCN (0.7ml) was

added dropwise resulting in a white suspension. Stirring at r.t. was continued for 30



yi ] am no} pyri m di ne-5-carboxylate (127mg, 0.29mmol) in THE (5nl) and McOH
(1mM) was added I M NaOH (4nl). The solution was stirred at r.t. for 2.5
h. The reaction mxture was acidified to pH5/6 with 2MHCl to give a
white precipitate which was collected by filtration, washed with water and
dried in vacuo to give the title conpound as a white solid (105ng, 88% .
LC-MS purity 100% mz 411 [ MtH]' Tetrahydro 2H pyr an- 2-yl oxy)

2-{f3-(2- f
vl I{am (I’IO} Byrl m di ne ﬁgﬂ(@:ﬁ tog%%é@%%n&eg pﬁlgjyeﬁ’#%e%act.on mixtre was

2-{[ 3- ( 2- nayapdrgleduefdisspived BEIGAS (1Y) app yvasher] wighkwaer (5ml). The EtOAc

yl'] am no} pMéyéﬂnﬂb Hﬁe@@l%%s@gwéré@aﬁ%dﬁcérﬁram dnfPe<d Mrchtidn b (5ml) and
THE (5m) was a

. mr?()l 3N (0. 08m , % nmol ) was added
fol l owed bye Fmtoqrg@yg(;mqy@ HE’)?"/&MSO DCM) gave the title compound as an off-

O ('t et r ahy derite BykdR(: Bgys7)% hyduexyligsone m/{ 3B8y+HY. 3mmol ) . The suspension
was stirred at r.t. for 3 days. Further EDCl (14ng), Et3N (0.02m), HOBt
(11 mgy), and O(tetrahydro pyran 2-yl) - hydroxyl am ne (9rrg) wer e added and
stirring atEthyl2:3e i1 .6 £ £ bFkwiate tefladrpanetate xt ure was
evaporated to dryness re-di ssol ved in Et OAC (20m ) and washed with sat.
ag. NaHCO3 (10m) and water (1 Qm). The EtOAc | ayer was dried (Na2.SO4),
filtered and concentrated tm_s Srd the title conmpound as a
white solid (110my, 83%. it Y}, 9 /q grz~511 [MrH'. 80 N-Hydroxy
2-{13- (2- napht hyl sul fonvl ) - 3-azabi cvcl oI 3.1.d hex-6-vllam no} pvri m di ne- 5-
carboxam de - Exanple 69 O NNO / \' NW\HN H- CH To a sol ution of

Azabi oyel o2 % @jf”e?%"“éﬂ {5 hpfeptdniypy Tt #%oxa%%%giﬁ&w %. 21mol)

in  MOH (IBHMe-grabpoiale 051ﬁ9) waw@w@dé%ﬂamm 20% BrdpCh(19mp atrthe ni xture

was for 1 h. The reaction mixture was concentrated o dryness giving the title product as
the TFA salt (0.179g). LCMS purity 76%, m/z 249 [M+H]". The product was used in the
next stage without purification.

To a solution of ethyl 2-(3-azabicyclof3.1.0]lhex-8-ylamino)pyrimidine-5-carboxylate
(107mg, 0.4mmol) in dry DCM (5ml) was added EtsN (0.18mil, 1.2mmol). A solution
of naphthatene-2-sulfonyl chloride {98mg, 0.4mmol) in DCM (5ml) was added slowly
under Nz The mixiure was siirred at r.t. for 1 h, and was then diluted with DCM
{30ml}) and washed with sat. ag. NaHCO; (2 x 20mi) followed by water (10ml) and
brine {10ml). The DCM was dried (Na,S0,), filiered and evaporated to dryness to
give a pale yellow solid. Purification by flash column (DCM to 2% MeQH/ DCM)
afforded the title compound as a white solid (128mg, 73% - over two steps). LCMS
purity 100%, m/z 439 [M+H]".



stirred for 8 h before renoval of solvent in vacuo. Excess TFA was renoved
by re- dissolving in DCM (5m x 2) and concentration to dryness under
reduced pressure. Purification by preparative HPLC gave the title conpound
as a white solid (25.1nmg, 21%. LCMS purity 100% mz 426 [MH ', H NMR
(400 MHz, de-DVMSO) 8: 1.15 (2H, s), 2.55 (1H, s), 3.20 (2H, d), 3.65 (2H,
d, 7.65 (2H, m, 7.75 (1H, d) 7.90 %H m, 8.15-8.30 (3H, n), 8.50 (1H,

s), 8.65( Sthex6: anide -\-H

11 O N N-OdcidH Exanple 70 was prepared fol |l owi ng the met hodol ogy descri bed
in Schene 14. Ethyl

2-{3-f(tert-butoxycar bonyI ) am noI azeti d| n 1- vI }pvrl m di ne- 5- carboxyl ate NO
N-C N-(~ boc NGO\ Interned t\A ) was added to
tert-butyl azetidin-3-yl- &nmol ) and K2C03 (481ny,
3.48mmol) in MeCN (10m) deer he resul tant white suspension

was stirred at r.t. for 4 h. The reactlon mxture was diluted with water
(50nl) and extracted into EtQAc (3 x 50m ). The conmbined 81 organic phases

wer e was heG\-ng 4R bBEth{1 2-g6- éQBﬂ#}lsul#éﬁ*lP@a&%b[S Adheds( MySO4) and( s23mg

amino}pyrimidine-S-carboxylic

concentrated in vacuo to give e co as_a white soli
86% . LCW! ?JUWPW”T@W5"FWE°X3@? {1 %fing. 0.2 %!)Fw (b0 TWEd MRy mB: 1. 37
(3H, 1), 1. add&MNaOHARE. TR Holtbn whs Strrd2Atiy t.6or, 2.3 h Sthe(r@ddtion ) , 4. 64 (1
H br s), 02 ( . 8
2 (3 am noddabTear 0 pron e 28RS B i PUP papisR e g
collected by filtration, washed with water and dried in vacuo to give the t|ﬂe
compound as a white solid (105mg, 88%). LC-MS purity 100%, m/z 411 [M+H]".

N~{Tetrahydro-2H-pyran-2-vioxy) 2-{[3-{2-napthylsulphonyl)}-3-azabicyclol3.1.0lhex-6-

yllamino}pyrimidine-5-carboxamide

O 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 (5mi) and THF
{5ml) was added EDCI {(59mg, 0.3mmot). EtsN (0.08ml, 0.8mmol) was added
followed by HOBI (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),
Et;N (0.02ml), HOBt (11mg), and O-{tetrahydro-pyran-2-yl)-hydroxylamine (8mg}
were added and stirring at r.t. continued for a further 3 days. The reaction mixture
was evaporated to dryness, re-dissolved in EfOAc (20ml) and washed with sat. ag.
NaHCO; (10ml) and water (10mi). The EtOAc layer was dried {Na,S0,), filtered and
concentrated fo dryness to afford the tifle compound as a white solid (110mg, 83%).
LCMS purity 90%, m/z 511 [M+HJ".



H2N-~N- "N O 4M HCl in dioxane (15m) was added to ethyl 2-{3-[(tert-

but oxycar bonyl ) am no] azeti di n-1 -yl } pyri m di ne-5-carboxyl ate (323ng, 1 nmol)
and the reaction stirred at r.t. for 30 mn. The suspensi on was
concentrated in vacuo to give the title conpound as a white solid (323nyg,
quant.). LCVS purity 78% mz 223 [MH +. Ethyl

2-(3-f(2- naphthylsulfonvl)am nol azetrgbn I-yI}pyrr mdr ne- 5- carboxvlate O
N O1 H-N v Hir3hb (0 tio S8R, _ (} . . . -d5suspensron
of ethyl 2-(3? y | ori de
(317my, 1. M@nfimme(%nﬂ) at r.t. under N2 Naphthal enesulfonyl
chloride (306ng, 1.35mvl) was added in one portion at r.t. and the
solution stirred at r.t. overni t The reactron m'xture was diluted with
DCM (50m ) and washed vvith water (50m ), brine
(50nl), dried (MgSOH4) a r t %c o) I\ﬁdqﬁve a cream solid.
Purification by flash co chr%mat ography (2% DCM afforded the
title conpound as a white solrd (354nmg, 70% . LCMVS purity 97% niz 413

[ MtH *,  "H NWMR (400 MHz, CDCI13) 8: 1.32 (3H, t), 3.87 (2H m, 4.29-4.38

(5H M, S5.4B; {dhbon ofiN- (te?ra%c? zﬁ!g faRid-yidRy) 2-(38Bnkpthysulghonylys93- 8. 02 (3H,

, 8.45 (1H,
? (3-[(2- Ne?&ﬁ'?’%%ﬂ@%‘PB‘I%B)YQWWB}PHE'BPI“& thearbxpmisier( Hreg: R 18mRiBoxyl i ¢ aci d
g: } g E)( ;I\F FieOMCHEmMI ik DEM@BrhIY, aatigedEFA (eilcﬁdﬂpbttro The soktlieiveis oL et Ihyl
n L1 rboxyl ate
(347ny ﬁﬁﬁ%wh%%éa%%ér%@n?rﬁq%hgﬁ "l\)gaﬁgf) %Qiﬁ%w? % re@r? §%§ ?on s%lr rred at
r.t. over nl digsolvinglireDE¥HEM v7) and concentration to dryness under reduced pressure.

Purification by preparative HPLC gave the title compound as a white solid (25.1mg,
21%). LCMS purity 100%, m/z 426 [M+H]", "H NMR (400 MMz, ds-DMSQ) &: 1.15
(2H, s), 2.55 (1H, s), 3.20 (2H, d), 3.65 (2H, d), 7.65 (2H, m), 7.75 (1H, d), 7.90 (1H,
m), 8.15-8.30 (3H, m), 8.50 (1H, s), 8.65 (2H, s).

Exampie 70: N-Hydroxy 2-{3-[{2-naphthyisulfonyl)amino]azetidin-1-

yi}pyrimidine-5-carboxantide

as L {4

N—OH
H

Example 70 was prepared following the methodology described in Scheme 14.

Ethyl 2-{3-[(tert-butoxycarbonyllaminolazetidin-1-yi\pyrimidine-5-carboxylate
N=— O
H
,N_<>N‘<\ :/>—<
boc N O~ﬂ\

Intermediate A (267mg, 1.168mmol) was added to tert-butyl azetidin-3-yl-carbamic
acid (200mg, 1.16mmeal) and K,COs (481mg, 3.48mmol) in MeCN (10ml) at r.t. under
N.. The resultant white suspension was stirred atr.t. for 4 h. The reaction mixture
was diluted with water (50ml) and extracted into EtOAc (3 x 50ml). The combined




m xture 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 (303ny, 94% . LCMS purity 97% mz 385 [M+H'.

N- ( Tet rahydr o- 2H pvr an- 2- vl oxv) 2-{3-[(2-napt hvl sul fonvl)am nol azetidin-1I -
yl } pvrim di ne-5-carboxam de QO O 11 lgll < N\\ OH EDCI (90ng, 0.47mmol) was

added to a sal 0,
napht hyl sul f%am/ E%hgrgrtlasno aze? h%]( hlwatf"r}%xmml)dbrme (gomlér e (WSO“&(E:IF% (150nmg,
0. 39mmol ) mmme@immwommvem&tmﬂcmwn@asa\mﬂe miade(&m 88%3N (0. 14n,

1.02mmol), grmz,l
O (tet rahyé‘r 0-p ran%@/b r§?l 4}/ xl-gl Zﬂl%rveR 400 bz, CDE’?M 3? e ”éadded and
AL HCA T AR 4B KRN t)rﬁ@"?@w.sbﬁ ORI ) el

concentrat gy g vacuo giving a col ourless oil which was dissolved in DCM
(20mL), washed with water (3 x 20ml), dried (Na2SO4) and concentrated in
vacuo to give the title conmpound as a white solid (162ng, 86% . LCMS
purity 93%Ettgl 2-(3Sidolbetiin-1-Ahyridvidineci-catlyoxylate hydrochloride

2-{3-f(2-napht hyl sul fonyl ) am nol azeti di n- 1-yl }pyri m di ne- 5- car boxam de -
Exanple 70\ ON O 11 11 HC p N HOH TFA (0.60nl) was added to a
solution of N-(tetrahydro- 2H-pyr ‘;_%Ha y) {3 [ (2-

napt hyl sul fonyl ) am no] azeti U:l i ne-5- car boxam de (156ng,
0.32mol) in DCM (10mM) and I\/EO—l (10M) " at 1, and the solution stirred
at r.t. for 24 h. Further TFA (0.40nml) was added and stirring continued
for a further 18 h. The reaction m xture was concentrated in vacuo and the

ITEAh\S/?s ren?%gﬂhl )éé?ﬁ‘é”eﬁ\}ééllﬁ ﬁ%éﬁtg&wk’ow\él eI d a white foam Trituration

butoxycarbonyl)amlno]azetldln 1-yl}pyrimidine-5-carboxylate (323mg, 1mmol) and

the reaction stirred at r.t. for 30 min. The suspension was concentrated in vacuo to
give the title compound as a white solid (323mg, quant.). LCMS purity 78%, m/z 223
[M+H]".

Einhyl 2-{3-[(2-naphthylsulfonyllaminolazetidin-1-yl}pyrimiding-5-carboxylate

EtzN (0.51mi, 3.68mmol) was added to a stirred suspension of ethyl 2-(3-
aminoazetidin-1-yl)pyrimidine-5-carboxylate hydrochloride (317mg, 1.23mmol} in
DCM (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 (50m), brine (50ml), dried (MgS0,) and concentrated in vacuo to give a cream
solid. Purification by flash column chromatography (2% MeOH/ DCM} afforded the
title compound as a white solid (354mg, 70%). LCMS purity 97%, miz 413 [M+H]",
'H NMR (400 MHz, CDCl,) &: 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, s).



white precipitate which upon cooling to r.t. was isolated by filtration
affording the title conpound as a white solid (82ng, 50% . LCVS purity
100% mz 400 [M+H ",'H NWR (400 MHz, d6-DMSO 8: 3.64 (2H m, 4.12 (2H,
t), 4.31 (1 H br s), 7.71-7.76 (2H, m, 7.84 (1 H d), 8.09 (1 H d),
8.18-8.22 (2H m, 8.49 (1 H s), 8.57 (3H s), 9.01 (1 H s), 11.07 (1 H,
s). Exanple 71: N-Hydroxy 2-{6- r(naphrglz'ual en- 2- yI rret hyl am no) net hyl | -3-
azabi cycl org3,] Q= ' : ho : N-N~N" |
HOH NH 3 qu : u% ' 0 ' %%‘33:/) described in
Schene 15. Et hyl

2-(6-{f(tert-butoxycarbon am nol net hyl } - 3-azabi cycl of 3. 1. 01hex-3-yi ) pyrim
i di ne-5-carboxylate N Et N- o] 84 | nt digte C (2.27g, 10.7mmmol)
was stirred in MeCN DMF =Q %449, 32.1 mmol) at r.t.
under N2 for 10 nin. Internmedate A 7mgd) was then added and
the reaction stirred for 30 mn. The reactlon was then diluted wth HO (I
OOr ) and extracted with EtOAc (2 x 100m ). The conbi ned organic extracts

vere dried (MIREH) 1@Hﬂw§§‘§dc§8't&§@&luﬂ‘cﬁn®\é€?@t2— [X@CUO The residue was
purified by colum c el uti 5% MeOH in DCM to give

t
Phe 11 e rep By e apy e s cagmate (o7, AAMTOT #5365
['VH'H] , ' H NWR (1020 @ndiMeoHABmDMBO hdbraadlion Gtirtel dtlr.t. @ernfghR8THe3bhetibn J = 7. 2

38 (2 2 3. =
) 4,38 (el s By Sl et ity g 127 1)
(2H, s). Etding a white prempltate The reaction was coocled 1o 0°C and the preCIpltate isolated
2- 1 6- (am nejpefiybn afr RGN GYS bGhsouhd G BSitS s¥ild (BYEhdlcdbi e Emeurgx V| at e

97%, mfz 385 [M+H]".

N-{Teirghydro-2H-pyran-2-vioxy) 2-{3-[(2-napthylsulfonyl)amino]azetidin-1-

vitpyrimidine-5-carboxamide

0 —@«}4_@

EDCI {90mg, 0.47mmol) was added fo a solution of 2-{3-[(2-
naphthylsulfonyl)aminolazetidin-1-yl}pyrimidine-5-carboxylic acid (150mg, 0.39mmol)
in DCM (10ml} and THF {(10mti) at r.t. under No. EtsN (0.14mi, 1.02mmol), HCBt
{63mg, 0.47mmol} and O-{tefrahydro-pyran-2-yl}-hydroxylamine (55mg, 0.47mmol)
were added and the reaction stirred at r.t. ovemight. The reaction mixiure was
concentrated in vacuo giving a colourless oil which was dissolved in DCM (20mi),
washed with water (3 x 20ml), dried (Na,S0,) and concentrated in vacuo to give the
title compound as a white solid (162mg, 86%). LCMS purity 93%, m/z 484 [M+H]".



>-N~~ EtO N/ NH2 Ethyl

2-(6-{[ (tent-butoxycarbonyl)am no] net hyl }-3-azabi cycl o[ 3. 1. 0] hex- 3-

yl ) pyri m di ne-5-carboxylate (1.7g, 4.7muvol) was stirred in DCM (20m ) at
r.t. under N2.4M HCl in dioxane (2.35nl, 9.4mmvpl) was added, imedi ately
causing a solid to precipitate. The reaction was left to stir for'30 mn
and then the solvent was renpved in acuo. The residue was di ssolved in
DCM (100m ) Qni ). The or nic |ayer was
then dried X N&ZS - i - f : g e title
corrpound asémmp@r?&nge sol i d (1 Zg, 97°/c). LCVMS purity 97% mz 263

[ MPH] +, " H NMR (300 MHz, de-DWVMSO) 8: 0.64 (1 H, rr), 1.29 (3H, t, J =7.2
Hz), 1.58 (2H, m, 3.33 (411, r’r) 3 55 (2H d J=11.7 Hz), 3.82 (2H, d, J
= 11.7 Hz), 4.26 (2H, = 7. 76(211 s). Ethyl

2- (6-{f (napht hal en-2-yi m||nol IIN aza~bi cyclof 3.1. A hex-3-yl)-
pyrlmdl ne- 5- car boxyl at e > ?_‘%(

2-[ 6- (am nonet hyl ) - 3- azabi cyc 0[33 1. 0] hex- 34yl ] pyNiRfidi ne- 5- car boxyl at e
(200ng, O.76mmol) was stirred with 2-napht hal dehyde (119ng, 0.76mmol) in
MeOH (10nl) at r.t. under N2 for 16 h. NaBH4 (46ng, 1.22mmol) was then
added and i, (ofboih) Wet calibd fofkdlutbn LN Helany SRtz Bftan MGG 4-80k) vas added

and the mxture stlrre reacti on was n uted with HO
(50m ) and "eRtwisdfosy)aming] ageiEiy-1-yieyimidiend-rarbemeideHsPRed- &7 yae © | ayers
were dried E(M@%l) médxe (FOPhIVARE. dnanmyetlition BtirkRIGH 0.1, Fér ity Fuither titl e

compound, A Bk o8 S S8 Bk HGRPH nSfcatloh Ut fur e
2- (6- {f ( Naphixtoe m&@nyén’mtdd\m yamorzot thet ThA was3reemwds byyazeo{répirdg @ithex- 3- yl ) pyr
I m di ne- 5-gai ROKUL aGurRtE bt Triturdon in hot DCM (15mi) and MeOH (1mi) gave a

white precipitate which upon cooling fo 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 (406 MHz, ds-DMSO) 8: 3.64 (2H, m), 4.12 (2H, 1), 4.31 (1M, brs), 7.71-7.76

(2H, m), 7.84 (1H, d), 8.08 (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-yIimethylamino}methyl]-3-
azabicyclo[3.1.0Thex-3-yl}pyrimidine-5-carboxamide

Example 71 was prepared following the methodology described in Scheme 15.

Ethyl 2-(6-{[(tert-butoxycarbenyllamino]methyl-3-azabicyciof3.1.0lhex-3-ylipyrim

idine-5-carhoxylate

O>_CN
N
EtO \ N/>— : N—boc



HO N H Ethyl 2-(6-{[ (naphthal en-2-yl met hyl ) am no]

nmet hyl } - 3-aza- bi cycl o[ 3. 1. 0] hex-3-yl )- pyrim di ne-5-carboxylate (0. 76nmol )
was stirred in THE (6ml) and 1M NaCH (6nl) at r.t. for 16 h. The reaction
was then acidified to pH3 with 2MHC , causing a solid to precipitate.
This was collected and dried to give the title conmpound as a white solid
(72ngy, 25%over two steps) which was g'ed in the next step without further

fi ' .
g“E '6 f{ ??ﬁ];qa&@@ e §‘t§ P’rr% t@\%‘iméﬁ EM*%%NIDW(%OW QY LAKKEEHOXY)
bi cycl of 3. |(4@4@1é3>2.13:r9¢l) gy itiumieri NIE‘OIS’lQ:famblﬂi@aW@@te ACR.48gH 0.7mmol) was

2- (6-{[ (Naphdhalsea agd }f{e@ééﬁ% lﬂr@@f&ojmﬂﬁtﬂ)é' rbaé’tioﬁ%@'tr%wﬂl!@tb§w3th 0] hex-3-yl) -

pyrimd ine-5-carboxylic acid 9ol ) was stirred with EDCI
(44ng, 0. 23hRdI0mhand expeted wih A<ef22<3m9m'))“fh9rﬁ°mmeefmﬁmc 35St under N2
for 10 m n.wdr@bRsmRISal,Parld thé Q@\Jerﬂt)l‘amcﬂre@ﬁmirc) Thefesidie vas defibdfbyl | owed by

The rect &ﬁﬁw&é%ﬁowrﬁf@%@ﬁ%@%ﬁ“@@“ S EREC o with Do (2

X 1oomd)_. Tompoombasreewthiter sptic (59, 89%). :mw ;mrm,rsa?éfd m/t BEBHHIE A N ﬁol vent
in 7

et ng i OEMPs GOl (ot Rt e L e P

col our | ess ro), R-984Zhom), 3.6942H, GBS 1[117r|1|2t)y3 87(H, ad b= 400 HeMARBL2H N Fyrdr oxy

2-{6-[(nap \ )met hvl | - 3-azabi cycl or3.1.d hex-3-yl }-
pyr| m di ne%@@g)reggggm@ ?%% %?e 71 O-N HOH\ NN H

N ( sobut oxyet hoxy)

[ -1
2- ( 6- { [ ( naghby alieandinathamy RY-ayaikyoeisEIht-3-yiByamRirecs/edrboxyiate

. 1. 0] hex-3-yl ) pyri m di ne-5-carboxam de (43ng, 0.09nmmol) was stirred in
DCIVI (2mL) at r.t. under N2 and 4M HCl in di oxane (45pl, 0.18mml) was

added. This 0 —N
>—{ /: Nij |
~ EtO N NH

Ethyl 2-(6-{[(tert-butoxycarbonyl)aminc]methyl}-3-azabicycio[3.1.0]hex-3-
yhpyrimidine-5-carboxylate (1.7g, 4.7mmol) was stirred in DCM (20mi) at r.t. under

2

N,. 4M HCl in dioxane (2.35mi, 9.4mmol} was added, immediately causing a sclid o
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,30,) and the solvent
removed in vacuo to give the title compound as an orange solid (1.2g, 87%). LCMS
purity 97%, m/z 263 [M+H]", *H NMR (300 MHz, d-DMSQ) 3: 0.64 (1H, m), 1.29 (3H,
t, J=7.2Hz), 1.58 (2H, m), 3.33 (4H, m), 3.55 (2H, d, J=11.7Hz), 3.82 (2H, d, J=
11.7 Hz), 4.26 (2H, q, J= 7.2 Hz), 8.76 (2H, s).




I medi ately caused a solid to precipitate. The reaction was allowed to stir
for 10 mn and then the solvent was renoved in vacuo to give the title
conpound as a white solid (16ng, 50% . LCMS purity 98% mz 390 [ MtH +, 'H
NVR (300 MHz, d6- DMBO 6: 1.91 (2H, n), 2.50 (1 H mM, 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 (1 H,
m, 7.95 (2H m, 8.03 (2H m, 8.66 2H s), 9.11 (2H, br s), 11.07 (1 H
b1 S) _ EXaglgs, (K2 RadoniPs SaRiSRRS (oo SRR RSSABIRS Lo exarml
2-{6-r( benz(ao%rng rfojommavas Sirrad with evepbthadahyde KelRog, 0.76mmol) in MeOH
vi |l pvrim di s L£3MSn 40
(M l\iﬁ/QRmPaP@tr N@‘é%ﬁé‘lé?ll N@ﬁ)ﬁ%m 11 m&}%éé%eﬁ(g%égé 393 5 74 (2H
d, J =7. 2 rpad)ure g’ur@g fclrz‘fﬂ migyyat ﬁq_Ntl_aLCMZ )wa%a@@d(agﬁthedmxtyre.st[rrfq 4
ﬁ/é %4:1-) (g SE%F 20middTHe Ractidnidasen diuted v(:tﬂfﬁigof(ﬂicmlma%d)@dﬂéﬁeﬁmth Eltgd\qlzim ?ug to
r oXx e m_nol met -
Azabi cycl of PR e comnad SraRil B ere & SUaRPHaREI SRBOSRBEG &y N \ v
HH LCIVS pinwatup 10 g thetitle 3Fmpduvidids-g yehbukMRWHIBID @ad/Hizgd iICHBABXt Be2p 0. 98 (1 H,
br s), 3.62 (2H, d, J = 11.7
Hz), 3.99 ?@fﬂ%gmﬁé’rpq;'f'c'i‘ﬁ‘yfpggg‘"%i‘”§”4gza(‘b|T’§4393 MO (4H, br s). 8.66 (2H,
m, no peaks for NHOH NH due to MQOD. Exanple 74: N Hvdroxv 2-(6-{
f (gui nol i n-2eyimebhuidRyviedtimaRitolmahyieg akitiarelbl 130]AexX3-Meyrididie) pyri m di
ne-S-car boxg-gnargnglic acld

Ethyl 2-(6-{[(naphthalen-2-yimethyl)amino]methyl}-3-aza-bicyclo[3.1.0lhex-3-yl)-
pyrimidine-5-carboxylate (0.76mmol) was stirred in THF (6mi) and 1M NaOH (6ml) at
r.t. for 18 h. The reaction was then acidified to pH~3 with 2M HCI, causing a solid to
precipitate. This was collected and dried fo 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%, m/z 375 [M+H]".

N-{1-Isobutoxyethoxy} 2-{6-{[{naphthalen-2-yimethyDaminolmethyi}-3-aza~
bicyclol3.1.0Thex-3-vDpyrimidine-5-carboxamide

2-(6-{[{Naphthalen-2-ylmethyi)-aminoj-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 {10mi} at r.t. under N, for 10 min. intermediate D
(131ul, 0.95mmol) was then added followed by triethylamine (132pl, 0.95mmol) and
the reaction allowed to stir for 64 h. The reaction was then diluted with H:O {50ml)



O -NHONNN HH LCMS purity 98% mz 391 [MtH ', 1H NMR (300 MHz,
Ch30D) S: 1.09 (1 H 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 (1 H d, J =8.7
Hz), 7.66 (1 H t, J =7.2H), 7.83 (1 H t, J=7.2H), 7.99 (1 H d, J
=8.7 Hz), 8.12 (1 H d, J =8.7 Hz), 8.41 (1 H d, J= 8.7 Hz), 8.67 (2H,
s), no peaks for NHOH NH due to MeQD. ggxanpl e 75: N-Hvdroxv

2-(6-{f(6-f I

azecbi cyol ottt O g TBbRK, HEltGRBIBR bRk Ierguse 46, o1y N
88 LCMVB puMobp: m%thweévemt)@n{q‘m-un vacyg. (lyRreskios weptpurifeodaopluen 1. 09 (1 H,
m, 1.95 (c%'l’&mélégr&)h_y éﬁ.m%i with ohb 168, MeGH ih-IFoNED ive3th§41t]é nghpdﬁnd dsg 11.7 Hz),

4.01 (2H, d, —.Hz 7. 65
(2H, ( . 8.oPpurigssipil (4ma. # %)i(‘g"‘sgwﬁygl‘%)m’;é"g% %111 = 8.4 H)z) 8. 68

(2H, s) no peaks for NHO-V NH due to MeCD. Exanple 76 N-Hydroxv
2-15-( napht;h!_gﬂ ﬁne g[ﬁstfl f ( - ,
H) - vl pvri =
fol |l owi ng tgyamiritelhda RN Et hyI

2-f5-(tert- butoxycarbonvl)hexahvdropyrrolof3 4- prvrroI 2(1
H)-vl | pvrim di ne-5- carboxvliate Oy ~> -N Nboc EtO0 N To a sol ution of

tert-butyl hexahydro-pyrrol o[ 3, 4-c]pyrrol e- Z@te (0. 3969,
o O,

N-(1-Isobutoxyethoxy) 2-(6-{[(naphthalen-2-yimethyl)amino]methyl}-3-azabicyclo
[3.1.0lhex-3-yl)pyrimidine-5-carboxamide (43mg, 0.09mmol} was stirred in DCM
(2mi) at r.t. under N, and 4M HCI in dioxane (45pl, 0.18mmol) was added. This
immediately caused a solid o precipitate. The reaction was allowed to stir for 10 min

V-

6 was prepared

and then the solvent was removed in vacuo to give the titlle compound as a white
solid (16mg, 50%). LCMS purity 98%, m/z 390 [M+H}", "H NMR (300 MHz, ds-
PMSO) &: 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, ), 9.11 (2H, br s), 11.07 (1H, brs).

Examples 72 to 75 were prepared in an analogous manner fo example 71:

Example 72: N-Hvdroxy 2-{6-[(benzylaminoimethyl]-3-azabicyclo]3.1.0lhex-3-
yhipyrimidine-5-carboxamide

LCMS purity >99%, m/z 340 [M+H]*, '"H NMR (300 MHz, CD;0D) &: 0.79 (1H, m),
1.65 (2H, brs), 2.74 (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, s), 7.24-7.35 (5H, m), 8.54 (2H, s), no peaks for NH/NHOH due
to MeQOD.



1.86mol) in MCN (10m ) was added K2C03 (0.377g, 2.72mol) and then
internmediate A (0.48g, 2.08muvol). The m xture was stirred for 90 mn, and
then poured into water (20ml). The product was collected by filtration,
then dried under vacuumto give the title conpound as an off-white solid
(0.437 g, 58%. "H NWR (300 M1z, CDCI3) 6:1.39 (3H, t), 1.47 (9H, s), 3.02
(2H, m, 3.22-3.41 (2H, m, 3.55-3. 6587(4H’ m, 3.80-3.97 (2H, nm, 4.36
(2H, t), 8.88 (2H, s). Ethyl

2- hexahydr opyrrol of 3, 4-cl pvrrol -2(1H) - vl pyri m di ne-5-car boxyl ate 0Y--C~
~>-N NH Et Exismple T3: /N-Hmrgmg-l(ﬁ {I(4-chtorobenzvl)ammo]methgt}-:i-

2-[5-(tert-bu idd-clpyrrol -2(1

H) -yl ] pyrinrd |) was added 4M HCl in

di oxane (2ni, 8mm|) The 89 mxture was stlrred at r.t. for 1 h, then

evaporated to dryness. The residue was dissolved incinet hanol, | oaded ont o
a SCX-2 cartridge, washed vm'th rret hanol (100m en eluted with 2M
anmoni a in methanol to gi h]_l rrpound @ 85¢g, 100% . LCMS purity
>95% mz 263 [ M+tH]'. Rout N reparati on Ethyl

2-f 5- (napht hal ene- 2- suI"l’cbrNI)hex%{hydropyrroli@[S 4-clpvrrol -2(1

H) -yl Il pyri mdine- 5-carboxylate ONOII / EtON-NI No / To a suspension

of ethyl 2-hexahydropyrrolo[3,4-c]pyrrol-2(1 H)-ylpyrimdine-5- carboxyl ate

(0.271g, 1. @m@b.)my ébwwﬁ}h%wﬁw(rﬁ NH)Nm&o@M%icba@@p@tm @nebr%t)ll fonyl

chl ori de (0 269% |-? h, then water

(25m) was ! dbrﬁ%d's‘?%@ pﬁ’-ob‘ﬁ@tg %ﬁ%?c(@@ddb&/'ﬂ Tﬁzblg’rg(?r{zHﬁné “product was

washed wi t H1faumihers (2raber.5aneH tdre)) skbsi (2d, )y as pegltfoider/Nkaduston t 0 gi ve

the title q@er@gund (0.231g, 51 %9. "H NWR (300 MHz, CDCI3) 5:1.39 (3H, t, J
= 6.9 Hz), 3.07 (2H, m, 3.29

Example 74: N-Hydroxy 2-(6-{[(quinolin-2-yimethylamino]methyl}-3-
azabicyclo[3.1.0thex-3-y}pyrimidine-5-carboxamide

LCMS purity 98%, m/z 391 [M+HT*, "H NMR (300 MHz, CD,0D) 8: 1.08 (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 (MH, d, /= 8.7 Hz), 7.66 {1H, t, J= 7.2 Hz}, 7.83 (1H, t, J = 7.2 HZz),
7.99 (1H, d, J=8.7 Hz), 8.12 (1H, d, J= 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-fluoroquinolin-2-yimethyhaminomethyl}-3-
aza-bicyclo[3.1.01hex-3-yl}pyrimidine-5-carboxamide

o %wa%fg




(2H, dd, J = 3.9, 10.2 Hz), 3.45 (2H, dd, J = 3.9, 12.3 Hz), 3.59 (2H, dd,
J=7.2, 10.2 Hz), 4.35 (2H, g, J =7.2 Hz), 7.58-7.75 (2H, m, 7.82 (1 H,
dd, J =1.8, 8.7 Hz), 7.90- 8.05 (2H m, 8.40 (1 H, s), 877 (2H, s).
Route 11 - ami de preparation Ethyl

2-f 5- (napht hal ene- 2- car bonyl ) hexahydr opvrrol or3 4-clpvrrol -2(1 H)-

vl | pvrim di ne-5-carboxylate u0 N O Yz N EtO ~/ \ To a suspensi on of

thyl 2-h 1 | at
(0. 1560, "0 LB FIR D %aéa“ﬁl@yﬁfﬂ%ﬂé@f’?d%d'%é Ao Edony
chl ori de ((2H38g), 3IR5(1rndV)= 7.Thiz), $i6dt(Bled, wers1 st Hek €01 KZH. d3J# 11#hen water (1
On h o duct

) was ﬁ-ﬁjzﬁurtéﬁ@?l,%)oﬂs%ﬁg‘r&% got h@ﬁ?@@'(ﬁ%’rﬁ)‘éwﬁ%%ur b, 4 oduct was

washed wit dri'ed overn t under _vacuumto
yield the tH2)I%3¢EHpdutts.¢dizh BRP (2Hyaopo pPedsaice NHqu Helye ieMeP&pr ar at i on

Et hyl 2- (5- napht hal en- 2- vl met hyI hexahydropyrrol of 3, 4-cl pvrrol -2(1

H) -yl)pyri - O T t hyl

2- hexahydr?ﬂ?ﬂpg 2‘{ : gRE-4-RY PAARVErCBYIERAA St e (0. 1870,
0. 71nmol ) |glp\}3ﬁﬂ2fﬂmmpvﬂmdinmwaﬂmxammdqal dehyde (0. 2059, 1.31 nmol) and
sodiumtri acet oxyborohydride (0.274g, 1.25mol). The m xture was stirred
for 3 h, then poured into DCM (100nm ). Sat. NaHCG3 (100 nl) was added, and
extracted with further DCI\/I(lOOrﬂ) The conhi ned gFgani ¢ extracts were

dried (MyS®4), concentrafed p b um chromat ography to
yield the title corrpound w ; MHz, CDCl3) 6:1.39
(32-1, t, J = 6.9 Hz), = 2.73-2.90 (2H, m,
2.94-3.10 (21-1, m, 367(2H d, J = 11. )

Example 76 was prepared following the methodology described in Scheme 16.

Ethyi 2-[5-(tert-buioxycarbonylhexahydropyrrolo[3,4-clpyrrol-2{1H}-vilpyrimidine-5-
carboxylate

0O =N
EtO N

To a solution of tert-butyl hexahydro-pyrrolo[3,4-c]pyrrole-2-carboxylate (0.3964g,
1.86mmol) in MeCN (10mi) was added K,CO, (0.377g, 2.72mmol) and then
intermediate A (0.48g, 2.08mmol). The mixture was stirred for 90 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 g, 58%). 'H NMR (300
MHz, CDCl;) 8: 1.39 (3H, 1), 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).

Ethyl 2-hexahvdropyrrolol3.4-cloyrrol-2{1H}-vipyrimidine-5-carboxyiaie

o] =N
oI

To ethyl 2-[3-(tert-butoxycarbonyl)hexahydropyrrolo[3,4-c]pyrrol-2{1 H}-yllpyrimidine-
5-carboxylate (0.345g, 0.9mmoal) was added 4M HCI in dioxane (2ml], 8mmol). The




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 (31-1, m, 7.74 (1 H s), 7.76-7.89 (3H m, 8.88 (2H, s). The
foll owi ng steps are described for exanple 76 (a sul phonam de) but they are
equal ly applicable to am des and am nes.

2-f5- (Napht hal ene- 2- sul f onyl ) hexahydr opyrrol of 3, 4-cl pvrrol -2(1H) -yl pyri m di
ne-5- carboxylic acid if - HOY -N N-o To a suspension of ethyl

2-[5- ht f

c] Lyrgg?p lﬂ&{lﬁé\ﬁagﬁﬁ%pﬁg %é?'gfégnfw{p%r#%d%gljﬁ%% reS'Fljewn et hanol (2nl)
was added dagoNadin reethandl,derded ento a1SMhg|chriridpeewashad with meiigscheat ed at 80C
for 2 h, 91y Grﬁl?%éhoé?ut@&jwftr?zf(n a%mdﬁ'&ﬁn%t%%l t@%l\)éftﬁéaﬁjrletc%mpéurﬁb’ addi tion of

2M HCI . The soI ution wed to stand overnight, and the product was
col l ect ed W§-2Brg.1'Pa¥)- éﬁ;MSOPLﬁWeqﬁ/hénlz?Wi%*Horrpound (0.154g, 82 9% . 1H NMVR
(300 MHz, d6-DVSO) 5: 280 2.95 (2H, m, 3.17 (2H, dd, J 3.6, 10.2 Hz),
3.20-3.30(# 577) l% Hr dd.,J = 7.2, 10.5 Hz), 361(2H dd, J = 6.9,
11. 7 Hz) e §g<( ?d’ep?”‘é?“(lH dd, J = 1.8, 87Hz) 8.06 (1 H,
d, J = 8.1 Hyl 2-18-(Bhihdlehb-2¢ he . SI3Bcipdrrd Hz), 8.47
(1 H s), £ s) N-(l Isobut oxvet hoxy)

2-15-( napht:al‘i“%ﬁfégsr?'i)'(g—;é'-%i sul fonyl ) hexahvdropyrrol or3. 4-cl pvrrol - 2(1

H) - vl | pyri m di ne-5-carboxamde O ~>-NNO\ / / C]—I N To a sol ution of

2- [ 5- (napht hal ene- 2- sul f onyl ) - hexahydr o- pyrrol o 3 c] pyrrol -2-yl]-

pyri m di ne-5-carboxylic [ d 266 71 G (2nl) was added
EDCI  (0.204g, 1. Oamml) ﬂ171 -
mmol ) and DI PEA (2nl, Et N Th ctibn el

terrredlate D(1m,7
stirred for 24 h, t hen

| oaded directly onto a silica gel coI um. The product was eluted with 2%

MeOH DCM to 5% MeOH DCM t o

To a suspension of ethyt 2-hexahydropyrrolo{3,4-clpyrrol-2(1H)-yipyrimidine-5-

—=n

carboxylate (0.271g, 1.0mmol) in pyridine (5 mi) was added 2-naphthalene sulfonyl
chloride (0.269g, 1.18mmol). The mixture was stirred for 3 h, then water (256ml) was
added and the product collected by filiration. 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, CDCls) 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, 12.3 Hz), 3.59 (2H, dd, J=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 (1H, s), 8.77 (2H, s).

Route Il — amide preparation
Ethyl 2-[5-(naphthalene-2-carbonylhexahydropyrrolo[3.4-clpyrrol-2(1H)-

vilpyrimidine-5-carbhoxylate

D JR

To a suspension of ethyl 2-hexahydropyrrolo[3,4-c]pyrrol-2(1H)-ylpyrimidine-5-

carboxylate (0.156g, 0.59mmal) in pyridine (2ml) was added 2-naphthalene carbonyl
chloride (0.136g, 0.7 tmmol). The mixture was stirred for 3 h, then water (10ml) was
added and the product collected by filtration. The product was washed with further



yield the title conpound (0.255g, 66% . This was carried onto the next step
W t hout characterisation. N Hydroxv

2-r5- (napht hal ene- 2- sul f onyghexahydr opyrrol or 3. 4-cl pyrrol - 2(1H) -

vl | pyri m di ne-5-carboxam de - Exanple 76 Il O~/j-/\/\~N O HOH- ~NNO
To N-(1-isobutoxyet hoxy)

2-[ 5- (napht hal ene- 2- sul f onyl ) - hexahydggpyrrol o[ 3, 4- c]pyrrol-2(1

H) -yl ]-pyrim.di : i ; A/ DCM MeCH
(5m, 1:2: é’m %Qx%ﬁgﬁ%nﬁ%ﬁg@%ﬂﬁng%\%gs sEﬁ’?%t}éire\@gﬁlﬁwag?ﬁéoncentrat ed
under vacuuff®)The residue was purified by reverse phase HPLC to vyield the
desired product (95ng, 50% . LCMS purity >98% miz 440 [MtH',"' H NVR 92
(300 MHz, erlVISO? 5:.2.90 (21-1, br s), 3.24 (4H,dd, J = 3.3, 10 Hz), 3.45
(21A, dd, Jioutefl-gamiperpprprationg) (o gq, J = 6.7, 11.4 Hz), 7.62-7.77
(2H, m, 7.8y Y5 hapidekient2yimethylhexahydropyrrolof3.4-clpyrol-2(1H)-yhpyrimidine-5-
1.1,8.5Hz), 8..06 | H, d,J=7.8Hz), 8. 13(1H,d, J=8.8Hz),8.17(1H,d,J=8.2 Hz), 8.47
(1 H s), SE-BQ%{’%;W X , s), 11.02 (1 H, s). Exanples 77 to 85 were prepared in
an anal ogous manner to exanple 76: Exanple 77: N Hydroxy

2-r5- (napht hal ene- 2- car bony!l ) hexahydro rolor3.4- clpyrrol-2(1

H) - vl | pvri m di ne- 5- car boxany O W " y-Ni NHOHN~/ LCVS purity 98%
m z404 [ M+tH ', " H NVR (30@; : D!\gﬁ; 3.15 (2H, m, 3.25-3.63
(4H, m, 3.65-3.95 (4H, m, 7.52-7.68 (3H, -8.05 (3H m, 8.13 (1
H s), 868 (2H, s), 8.99 (1 H, br s), 11.07 pr s). Exanple 78:

N- Hydr oxy 245- (4-phenoxybutyryl)hexahydropyrr ol 4-cl pyrrol- 2(1

H) - vl | pvri m di ne-5-car boxam de

To a solution of ethyl 2-hexahydropyrrolo[3,4-clpyrrol-2(1H}-ylpyrimidine-5-
carboxylate (0.187g, 0.7 1mmol} 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 (100mi). The combined organic exiracts were dried
{MgS0.), concentrated and purified by flash column chromatography to yield the fitle
compound (0.266g, 99%). "M NMR (300 MHz, CDCl3) &: 1.39 (3H, t, J = 6.9 Hz), 2.58
(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, ¢, J= 7.2 Hz), 7.41-7.43 (3H,
my, 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 to amides and amines.

2-[5-(Naphthalene-2-sulfonylhexahydropyrrolo[3.4-clpyrrol-2{ 1H}-vlpyrimidine-5-

carboxylic acid
e )
o
HO N

To a suspension of ethyl 2-[5~-(naphthalene-2-sulfonyl)-hexahydro-pyrrolo[3,4-
clpyrrol-2-yil-pyrimidine-5-carboxylate {0.201g, 0.44mmot) in ethanol (2ml) was
added 6M NaOH solution (2ml, 12mmol). The reaction was heated at 80°C for 2 h,

=0

O=



~~~NI N HOH O LCMS purity >98% mz 412 [M+H ",'H NWVR (300 MHz, CD30D)
5: 2.05-2.15 (2H, m, 2.46-2.67 (2H, m, 3.0-3.22 (2H, m, 3.38-3.58 (4H,
95 (411, m, 3.97- 4.08 (2H, m, 6.88-6.93 (311, m, 7.22 (21A
dd, J = 7.8, 7.8 Hz), 8.68 (2H, s). 93 Exanple 79: N Hydroxy
2-(5-naphthalen-2-y|nethylhexahvdropyrrolorS 4- pryrroI 2(1

m, 3.70-3.

H) -yl ) pvri m di ne-5-car boxam de Oyu(
) a7 ( 2hpt g R B SRl
H, br s)waslioged {oistand dyermight, amqt?@mrtq@ct—waaﬁoﬂgt)ted Bxdlivglion tegive NeHydr oxy

|5p;“r9|t %ﬁg%ﬁ@ﬂ@!ﬁg o%zlxd"%ég‘; %flﬁ,ﬂ?_él\(]ééd MH§ cflm@é@)"é E% zzésl(sz m),

3
m
1 H,
245- (
H) - vl
396 [ M+H] °
m, 3.0-
J =7.7 Hz),
Exanpl e 81:

bistrifl uor&nﬂmwﬂwhbenzenesul f onvl ) hexahvdropvrrol or3. 4-cl pvrrol -

pvri m di ne-

3.5, éﬂdﬂ 8,/ =36.53t137 ﬁ.@) fébii' 7@)(2H4m52~aé (69, ddlsE.1.87B.7 192

%\IIV HO-H N LCVS purity >98%

ol of st (5 07 670,

>98%

m z

mz

, 3. ATH2RA, (3096 M%2 Hop3epp-38. (21, FB)432166§‘|(@|-+’ 781 UQHBB 3.05 (1 H,

(’IN;qiTylcﬁ%;(yl_% 811)§ (14, de (d7 Hy, 8naterr £2 ﬁf?—&) B8,

5-carboxam de F F F

N-(1-Isobutoxyethoxy) 2-[5-(naphthalene-2-sulionylhexahydropyrrolof3.4-clpyrrol-

2{1H)-vllpyrimidine-5-carboxamide

0

To a solution of 2-{5-(naphthalene-2-sulfonyt)-hexahydro-pyrrolo[3,4-c]pyrrol-2-yl]-
pyrimidine-5-carboxylic acid (0.266g, 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, 11mmotf). 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-I5-(naphihalene-2-sulfonylYhexahydropyrrolof3.4-clpoyrrol-2{ 1H)-
viipvrimidine-5-carboxamide — Example 76

To N-(1-isobutoxyethoxy) 2-[5-(naphthalene-2-sulfonyl)-hexahydropyrrolof3,4-
c]pyrrol-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]", "H NMR

s).

&os (1 H d,
i

2(1 H)-vil -



ONOAHOHN-NN1F FF 94 LCVS purity >98% mz 526 [MtH]'," H NMR
(300 MHz, de-DVSO) 8: 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 (1 H,
s), 8.63 (2H, s), 8.99 (1 H, br s), 11.06 (1 H br s). Exanple 82:
N-Hydroxy 2-[5-{[4-(trifluoromethoxy)phenvilsulfonyl }hexahydro

pvrrol o[ 3,4-cl pyrrol -2(1 H)- vIIpvrlm ne- 5- carboxam de Oy-(~ ~N O I N 131

do- Do) 520 Bz eGP et Z% R i s e

dd, J = 3. 5—6§.198H2k§361$2133d3-1&@7(2H4%7623727(2P0m),170833(1Hz9id JF 65 (2H, dd,

J = 6. 9 1 H, =8 ( 8.8 Hz),
5. 64 (3H }5 8'#%7) %o@&ﬁ% JagZaHzf-e %gﬂ'ﬁea’ br@.sg%),aéi#(mdd ﬂ-gzN e by
2 15- ( 3. 5- di%1 &5 Gblepz §55 hehkandrBEI D or 3, 4-cl pvrrol - 2(1

-vIIpvr| m di ne-5-carboxam de O --( -N | N HON 11 NF F LCMS purity
>98Y% 300 8: 3.00-3. 2H m,
3. 420 3.51 ?’;Zﬁ"lp%ﬂ%"’ @’8?‘ ‘wz"“” %"aé‘?"é’sé’éa"("&ﬁ" eRmRse ﬁéz (2H s),
7.22-7.33 (2H, , 7.39 (1H t, J—93Hz) 8.70 (2H, s), 11.21 (111,
brs), 11. 1%&%1&77.‘%[-?1);«0“ 2-[5-(naphthalene-2-carbonylthexahydropyrrolo[3.4~

rrol-2{1H)-yllpyrimidine-5-carboxamide

ot O
H QQ

LCMS purity 98%, m/z 404 [M+H}*, 'H NMR (300 MHz, d;-DMSO) &: 2.95-3.15 (2H,
m), 3.25-3.63 (4H, my), 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, s), 8.99 (1H, brs), 11.07 (1H, br s).

Example 78: N«Hydroxy 2-J5-{4-phenoxybutyryl}hexahydropyrrolo[3.4-clpyrrol-

2(1H)-yllpyrimidine-5-carboxamide

GO O

LCMS purity >98%, m/z 412 [M+HJ*, 'H NMR (300 MHz, CD,0D) &: 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), 6.88-6.93 (3H, m), 7.22 (2H, dd, J = 7.8, 7.8 Hz), 8.68 (2H, 3).




Exanmpl e 84: N Hvdroxy 2-[5-(4-nethoxvbenzvl)hexahvdropyrrol o[ 3. 4-cl pyrrol -
2(1 H-vllpvrimdine-5-carboxamde O/ ( N> NN HO1IN1 NO95 LCMS purity
>98% mz 370 [MtH',"'H NWR (300 MHz, d6-DMSO) 5: 2.9-3.1 (2H, m,
3.25-3.45 (2H, m, 352385(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 (1 H br s),

11.10 (1 H, br s). Exanple 85 N Hydggxy
2-15-(4-chlgy. iﬂﬁﬁ I r

H) - yIIpyrlm QE@’I\)Q&%QQ ~ purity >98%
[ - QEMge 8. 2.98-3.12 (2H, n), 3.28-3.50

(2H, ™, 352371(4H ", 372386(2H 'n), 4.36-4.45 (21-1, n), 7.50-

7.58 (4H, m, 8.66-8.75_(21-1, 10.08 (1 H, br s), 11.11 (1 H, br s).
Exanpl e 86: N Hydroxy 2 9 na h 2 sul fonyl ) - 3. 9- di aza-

spi rot 5. 5] undec- 3- vl | a de O-N H -NIN- 1S _
Exanpl e 86 was prepalH dH oIIo g t he nmet hgdobhogy described in Schene 17.

The title conmpound was prepared fromtert-Y
3, 9-di aza- spi ro[ 5. 5] undecane- 3- car boxyl ate using the same net hodol ogy
described for exanple 76. LCVS purity 90% mz 482 [M+H]t,"'H NMR (300 MHz,
dé-DMSO) 5: 1.30 (4H, nm), 1.58 (41-1, m, 3.03 (4H, m, 3.70 (41-1, m,

7.69 (1H, op- 74 , 8 (1 H,
da. 3\ =, oS puy ot i S Ay ok gate b Bty g iBao B 17 1
8.22 (2H, dn) 3-48-300A8HzMm), 4H7TABH(DH-6b2H5F), 7@0@013(@#! m%)S 65675 (2H,

m), 9.04 (1H, br s), 10.09 (1H, br s), 11.12 (1H, br s).

Example 80: N-Hydroxy 2-[5-(5-methoxyindan-1-yl}hexahydropyrrolo(3.4-
clpyrrol-2(1H)-yllpyrimidine-5-carboxamide

0—/

LCMS purity >98%, m/z 396 [M+H]*, TH 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-
bistrifluoromethylbenzenesuifony)hexahydropyrrotoi3.4-clpyrrol-2(1H)-yli-

pbyrimidine-5-carboxamide




Exanmpl e 87: N Hydroxv 6-(5-napht hal en-2-vl net hvl - hexahvdr o- pvrr ol of 3, 4-
clpyrrol -2-vl)-pyridine-5-carboxamde O\ NI N HOH~~/ i Exanple 87 was
prepared followi ng the nethodol ogy described in Schene 18. Et hyl
2-f5-(tert-butoxvcarbonyl)hexahydropyrrol of 3, 4-cl pvrrol -2(1

H) - vl | pvridi ne-5- carboxvliate ON N-boc EtO To a solution of tert-butyl
hexahydr o- pyrrol o[ 3, 4-c] pyrrol e- 2- car’\%xyl ate (1.11g, 5.23mmol) in dioxane
wer e added o]all d P 2,

11. 6nmol ). %hurﬁygrgéeymﬁgégmgﬁk ?TB Mscﬁﬁez ?ngétour e'(| was t hen
pour ed i nt onEBQAAES. S(Bl(GBImn) 0 2inadh o Guft.t 9B Ha)ta,ﬁih@blddrardmhi? urhit)or i de

(50n), watg 99 b f ion was dried
(MsS™) , concgﬁprat gsr)purl(g2 %?&%3 Iﬁsﬁ b%ﬂ-{:%frz%)nat ogr aphy (5%
MeOH DCM to yleld thetltle corrpound(l 4299, 5% mz 362.25 [M+H] ' ;' H

/ H q, J 6. Hz),

. A 2 grboxamide 35 (3 {3 = 7.2 Hz).
Et hyl 2 hexahvdropvrrol of 3, 4- cI pvrrol 2(1 H) yl pyri di ne-5-car boxyl at e
hydrochloride O a N1 NH HC EIGO~/ To ethy

2-[ 5- (tert-butoxycarbonylyhexah MJ?B @ rol -

H) -yl ] pyri di ne-5- car 7:?‘ wa algded 4M HCl in

di oxane (1 Om, 40mmol )" HThe 9 mxture wads stirregifor 2 h, then Et20
(50m) was added. The product was collected by filtfation and washed with

further Et20 (50mL) to yield the title conpound (1.19g,
LCMS purity >98%, m/z 474 [M+H]*, "TH 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, brs), 11.05 {(1H, br s).

Example 83: N-Hydroxy 2.[5+(3,5-difluorobenzylyhexahydropyrrolo[3.4-c]pyrrol-

2(1H)-vilpyrimidine-5-carboxamide

0O =N
aVay,

LCMS purity >98%, miz 376 [M+H]", *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 s).

Example 84: N-Hydroxy 2-[5-(4-methoxybenzyl)hexahydropyrrolo|3.4-cipyrrol-
2(1H)-ylipyrimidine-5-carboxamide

0] =N
oD




quant.). NVR (300 MHz, d6-DVBO) 5: 9.95 (1H, br s), 9.84 (1H, br s), 8.44
(1 H, d, J:18Hz) 8.20 (1 H dd, J =2.1, 9.3 Hz), 7.01 (1 H d, J =
9.3 Hz), 4.31 (2H, q, J = 7.2 Hz), 3.0-4.05 (1 OH, m, 1.31 (3H, t, J =

7.2 Hz). Ethyl

6- (5 napht hal en- 2- VI net hyl - hexahvdr o- pyrrol o[ 3, 4-cl pvrrol - 2- Vf ) pyri di ne- 5-
carboxamde O\ NI NEtO~N/ \ \ Toga suspension of ethyl

2- hexahydropyrrol o[ 3, 4-c] pyrrol -2(1H) -yl pyri di ne-5- carboxyl ate

hydrochl ori de (0.54g, 1.81 mmol) |n DCE &Orm wer e added 2- napht hal dehyde
(0.57g, 3. Mﬁﬁpqutsah%ﬁ"/saddz&mﬁ\ﬂﬂﬂ 8 iFie; F’d@“@@)@%9-3 13288mmol ). The
m xture Wasm)sé'zéfaqﬁ (QM%P'SQJQIS 853(%111 ﬁwﬁ‘%nraﬁ{@w%% Qélh%s Hﬁﬁé@‘?‘-ﬁﬁd' um

bi car bonat e r\’% was extract é 100m ), and

the conbi riéd ’B&? &@%r@) &q7&7?%€@4)98§36ﬁ'c€rrﬁ)r1a1t%1 n'éfséurl fied by

flash colum chromat ography (4% MeOHDCM to y| eld the title conmpound
8;

(0. 2559, 359 300, 6- 2.1 Hz),
7.92 (1 H, pﬁekh‘r‘ 4‘°€' nzy (3H, N,
6.53 (1 H, 2¢(t)ovBmiding-b-cath@@migd, q, J = 7.2 Hz), 3.65-3.74 (4H ).

3.35-3.41 (2H, M, 2.94 (2H, m, 2.57-2.64 (2H, nm), 1.29 (3H, t, J =7.2
Hz) .

6- (5- Napht hal en- 2- vl net hvi - 3 4-cl pvrrol -2-yl) pyridi ne-5-c
arboxylic acid O\ N‘*N HO pansi on of

et hyl 6- ( 5- napht hal en- 2- yI'#&tlhy! - k‘ahy fo- pyrr 3,4-c]pyrrol -

2-yl) pyridi ne-5-carboxam de (0.255g, 0.63mmol) tOH (2m ) was added 6M
NaOH 98 (2nl, 12mmol). The m xture was heated at \80C for 90 mn and then
cooled to r.t. Concentrated HO was then added unfi| a precipitate fornmed,
and the solid was collected by filtration (240ng, quant.). The conpound

was carried onto the next ste
LCMS purity >88%, m/z 374 FM+H}‘“ 'H NMR (300 MHz, ds-DMSO) &: 2.98-3.12 (2H,

m), 3.28-3.50 (2H, m), 8.52-3.71 (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, br s), 11.11 (1H, brs).

Example 86: N-Hydroxy 2-[9 hthalene-2-sulfonyl)-3.9-diaza-
spiro]5.5]undec-3-yllpyrimidine-S-carboxamide

o OO OO

Example 86 was prepared following the methodology described in Scheme 17.

o_

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
00%, m/z 482 [M+H]*, "TH NMR (300 MHz, de-DMSO) 8: 1.30 (4H, m), 1.58 (4H, m),
3.03 (4H, m), 3.70 (4H, m), 7.69 (1H, dd, J= 1.3, 6.8 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, J=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).



wi t hout characterization. N (1-|sobutoxyethoxy)

6- ( 5- napht hal en- 2- vl net hvl - hexahvdr o- pvrrol or3 4-cl pvrrol - 2-

yl ) pyri di ne-5-carboxanide O\ N ( N To a solution of

6- ( 5- napht hal en- 2- yl net hyl - hexahydr o- pyrrol o[ 3, 4-c] pyrrol - 2-

yl ) pyri di ne-5-carboxylic acid (0.24g, 0.6mmol) in DVWF (5m) were added HOBt
(0.26g, 1.7mml), EDC (0.303g, 1.6mmgL), DIPEA (1 m, 5.8mml), and
internediate D (1 m, 7.4muol). The mxture was stirred overnight and then
poured into Et20 (250m). Th| S was vvashed W th vvat er (50rrfL sat ur at ed
sodi um bi cd{avmia 87:(NxHye 2 VIEe 25 Y I extract was
then dried é%@mﬂq_g@, ﬁ@grﬁp@&anﬁgj purified by fIash coI um
chr omat ogr aphy 0 o yreld the title conpound (0.199g, 58%. 'H
NVR (300 MHz, d6-DMSO) 8:11.17 (1 H, brs), 850 (1 H d, J =21 Hz),
7.81-7.90 (4H, m, 7.77 (1. H s 7.42-7.50 (3H, m, 6.52 (1 H d, J = 8.8

Hz), 4.95 (2H, q, J— 7.0 : %'\ % H m, 2.88-2.99 (2H, m,
2.60-2.69 (2H, m, % 1 /84 ;L_ BTN 3K d, J =5.1Hz), 0.86 (6H,
d J =6.6 Hz). N—Hydr 9<yH6 (5- napht hal en- 2- W, - hexahvdr o- pvrrol or3

4-cl pyrrol -2 yl)pyridine-5- carboxam de - Exanu O\ NN HO NH To
N- (1-i sobut oxyet hoxy)
6- ( 5- napht hal en- 2-yl net hyl - hexahydr o- pyrrol o[ 3, 4-c] pyrrol -

2-yl) pyri di mempletambexaspaed Olowifdhe nibtdousihy deasbatid Sdhdird1CM MeOH (8,
1:2:2). The solution was stirred for 6 h and then concentrated under
vacuum The 99 resi due was suspended in I\/bO—| and poured |nto Et OH (250n).
The m xt ur eEtnd 8-15+ie ; I Aired Haylhnyridine:

(100m ), a r}y@, (50rrfL) The or ganl c fractl on was dri ed (Na2sO4) ,
concentr at 51‘—ur| fied by reverse phase HPLC to yield the title
conpound (9rrg 5% mz 389.25 [MtH'; 'H NWMR (300 MHz, CD30D) 8: 2.64

(2H d, J =5 3 Hr), 2903Wﬁ358(m m, 3.89 (2H,
\/ —boo

To a solution of tert-butyl hexahydro-pyrrolo[3,4-clpyrrole-2-carboxylate (1.11g,

5.23mmol) in dioxane were added ethyl 8-chloronicotinate (1.28g, 6.9mmol) and
DIPEA. (2ml, 11.6mmoal). The mixture was heated at 75°C for 3 days. The mixture
was then poured into EtOAc (100ml) and washed with saturated ammonium chloride
(50ml), water (50ml) and brine (50ml). The organic fraction was dried (MgSQOy),
concenirated and purified by flash column chromatography (5% MeQOH-DCM) to yield
the title compound (1.429g, 75%). miz 362.25 [M+H]"; 'H NMR (300 MHz, CDCly) &:
8.32 (1H, dd, J= 0.6, 2.1 Hz), 8.03 (1H, dd, /=24, 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, t, J
= 7.2 Hz).

Ethyl 2-hexahvdropyrrolol3,4-clpyrrol-2(1 H}-vlpyridine-5-carboxylate hydrochloride

0] —N
N NH HC

To ethyl 2-[5-(tert-butoxycarbonyl}hexahydropyrrolo[3,4-c]pyrrol-2{1H)-yilpyridine-5-
carboxylate (1.429g, 3.92mmol) was added 4M HC! in dioxane (10ml, 40mmal). The




s), 6.46 (1H, d, J = 8.9 Hz), 7.33-7.44 (3H, m), 7.70-7.80 (5H, m), 8.37 (1
H d, J =2.2 Hz). Exanple 88: N Hydroxy

4-{6-f (napht hal en- 2-yi et hyl ) - am nol - 3- aza-

bi cvcl of 3. 1. Ol hex-3-yl }-benzamide ONI rN HONH Exanple 88 was prepared
foll ow ng the methodol ogy described in Schene 19. tert-Butyl

6- (napht hal ene- 2- met hyl am no) - 3- azabi gycl of 3. 1. O hexane- 3- car boxvl ate H

boc- NC>- N Lol el a8 0 @d@:]e 20.
o pnt hal "SRG FrER R ALl IEERY LB pASe R RRE i} IR
tert- Butyl by filtration and washed with further E£,0 (50ml} fo yteld the title compound (1. 199,

6- (napht hal g ZWMRXBMHQ,)GQJW@I\F @%Im{u%r% @]dz;qmrﬁsiaaﬂr(ngeyl ate
(800ng, 2.3 was stirred for I h

di ox 1 at
and then at/= 74@ 2}, §r204 TH 4 H&r?- 1 953 H2), 71’% %I v'éﬁtge\/é@ tRefft 8mb¥ed in vacuo
and the resizihg), 3.d4.63(10R0n)/9ed (81, tf he 7r2axd). step wi thout futher
purification. LCVS purity 90% nmlz 239 [MH*. 100 Ethyl
4-{6-f (napht haI en- 2 vl rret th) am noI 3-aza- bi cycl of 3. 1 a hex 3-vll-benzoate
(2 37mmol ) W xa°‘r¥1f'dér6d in DIVBO(BOnTL) at r. t under N2 K2COs (3, 27q,
23. 70mol ) ai 4-fl uorobenzoate were then added and the reaction
stirred at 100C for 3 days The reactlon was then allowed to cool to r.t.

and poured into H2O (100n racted with DCM (2 x 100m ), the
conbi ned organic |ayers dr %He sol vent renoved in

To a suspension of ethyl 2-hexahydropyrrolo[3,4-c]pyrrol-2(1H)-vIpyridine-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 ovemight, and then poured into safurated sodium
bicarbonate (100mi). The product was extracted with DCM (2 x 100mt), 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, d,-DMSO) 8: 8.63 (1H, d, /= 2.1 Hz), 7.92 (1H, dd, /= 2.4, 8.0 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, J=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,
f, J=7.2Hz).

6-(5-Naphthalen-2-yimethyl-hexahydro-pyrrolo[3.4-c]pyrrol-2-ypyridine-5-carboxylic

acid

To a suspension of ethyl 6-(5-naphthalen-2-yimethyl-hexahydro-pyrrolo[3,4-c]pyrrol-
2-yl)pyridine-5-carboxamide (0.255¢g, 0.63mmel) in EtOH (2mi) was added 6M NaOH



vacuo to give the title product as an orange oil which was used in the next
step wthout further purification. LCVS purity 70% mz 387 [ MtH] +.

4-{6-f (Napht hal en-"net hyl ) - am nol - 3-aza- bi cycl of 3. 1. A hex- 3-vl }-benzoi c
acid trimethylsvlianoate HO/ \ NI N Ethyl

4- (6-[ (napht hal en- 2-yl net hyl ) - am no] - 3- aza- bi cycl o[ 3. 1. 0] hex- 3-yl }-benzoat e
(500ng, 1.29mmol) was stirred in THE (g80ml) with potassium

trinethyl Sldzainqlzﬁ]h%t) fl?é%%lmfe R SRR At 8t forbo nﬁp%thy?dg R g p. Mre

pot assium tfi 16%{ Cﬁl | anol 332ny nd "t he reaction
stirred at éﬁ@e egHihyRs t Ef’h%d é‘&&'ﬁ R:Fﬁc'mﬁée f&r"'l“?ﬂf\é@ﬂ thgselsbvas o r.t. and a
pr eci pi t at ecollecterbls filfFition (2408nd, §MraY. athe RympbirdtvizatdapRd ofifoitenafgieysed in the
nN_ez('gL lsgggu}[/“gxhggt%gia%;etnga lrcmpurl fication. LCVS purity 60% mz 359 [ MH]'
4-{6-f (napht hal en- 2-yl net hyl ) - am nol - 3- aza- bi cycl of 3.1 . d hex-

3-vl}- benzag]fg;' ﬂ%ogﬁt%lg
4-{6-[ (Napht halen-Z-y ] - - 3- - P = }-benzoic
acid tri rréﬂﬂ%@%&%ﬁﬁé@@ﬂémmml) was stirred in DMF (30m) at r.t. under
N2. EDCI (297ng, 1.55mmol), HOBt (209ng, 1.55np1), internediate D (89p1,
6. 45mmol ) and NEt3 (899pl, 6.45mmol) were added and the reaction stirred
at 50C for 24 h. After_ this tgne reactiqn was cooled to r.t. and
diluted with water 00 | t t Neny eXtracted with DCM (2 x 10om),
the organic layer dried (M a oncent e } i
purified by colum chromat ogrdphy (10% MeOH in DQ
conpound as an orange oil (117ngy, 19% . LCMS purity
N- Hydr oxy
4- { 6-f (napht hal en- 2- vl net hyl ) - am nol - 3-aza- bi cycl of 3. 1. A hex-3-yl } -

To a solution of 6-(5-naphthalen-2-ylmethyl-hexahydro-pyrroio[3,4-clpyrrol-2-

yl)pyridine-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 infermediate

D (1ml, 7.4mmol). The mixture was stirred overnight and then poured into E4,O

(250ml). This was washed with water (50ml), saturated sodium bicarbonate (50ml),

water (50ml) and brine (50mf). The extract was then dried (MgS0Q,), concentrated

and purified by flash column chromatography (4% MeOH-DCM) to yield the fitle

compound (0.199g, 58%). 'H NMR (300 MHz, ds-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 H2), 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-naphthalen-2-yimethyl-hexahydro-pyrrolo[3,4-clpvrrol- 2—v|)nvnd1ne—5-
carboxamide — Example 87

To N-(1-isobutoxyethoxy) 6~(5-naphthalen-2-yimethyl-hexahydro-pyrrolo[3,4-c]pyrrol-
2-y)pyridine-5-carboxarmide_(0.199g, 0.4mmol) was added TFA:DCM:MeOH (8mil,
1:2:2). The solution was stirred for 6 h and then concentrated under vacuum. The



benzam de - Exanple 88 OIrN HO N H N-(1-1sobutoxyethoxy)

4-{6-[ (napht hal en- 2-yl net hyl ) - am no] - 3-aza- bi cycl o[ 3. 1. d hex-

3-yl}-benzam de (117nmg, 0.25mmol) was stirred in DCM (10m ) at r.t. and 4M
HCl in dioxane (0.5m) was added. The reaction was allowed to stir for 30
mn and then the solvent was renoved in vacuo. The residue was purified by
Glson HPLC to give the title conpougg as a pink solid (13ng, 149 . LCMS
purity 98% 4 3@ br s),

DT L h e &ﬁ%ss%%d‘cﬂedmﬁgoh"gﬁ?gg dM’ngt the%'nl%ére(g%_l 5 6. 61
(2H, d, J wdshed ity 1: 'fﬁatslzat%%a_adlmh'farb?naj@”(ﬂmowomﬁ& gnd arader (PP NH NHOH
due to CD3CHe ckfahic RASHIATETG Nézsl% ,h@lﬁbeﬁﬁéte@@ﬁd Mirfib€ by Hiveise pRagteacet yl ase

as moatur ﬁﬁt%@w%%ﬂ%% oUnd e O T A

assay fromdpomls: 2641(2|—bld| ££ 53D, ﬂamamqim lny)s 8.8BGIES(41Atm), 3B21(MNI, ne with an

Goacety! asOat 01§ (Hephicreir Rt RLior b Wb Al el e v heence of

i nhi bitor. HBacetylation of the substrate sensitises the substrate to

Fl uor de LysTMlevel oper, which generates a fluorophore. Thus, incubation
of the substrate with a sour ce of HDAC act|V|ty results in an increase in
si gnal t hatEXagRie 8- N-Hydiexy A-{BHiwaphtbalensvigrethyl)-ainol-39ahi t or . Data are

expr essed aﬁc\fb|ﬂ3r1Qﬁﬁﬁ;@g.9|}%nid}tﬁd§0ntrO| neasured in the absence of
i nhibitor, wth background signal being subt racted fromall sanples, as
follows:- %activity =[(S - B) | (S- B)] x 100 where S is the signal in

t he presence of substrate, enzynme and inhibito the signal in the
presence of substrate, en ~@ hIB|e @@ the inhibitor is

Example 88 was prepared following the methodology described in Scheme 19.

tert-Butyl 6-(naphthalene-2-methvlamine)-3-azabicyclo[3.1.0lhexane-3-carboxylate

H
boc—NC[}N

The title compound was prepared as described in example 20,

6-(Naphthalene-2-methylamino}-3-azabicycloj3.1.0lhexane

tert-Buty! 6-(naphthalene-2-methylamino)-3-azabicyclo[3.1.0lhexane-3-carboxylate
(800mg, 2.37mmol) was stirred in 4M HCI in dioxane {10ml) atr.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 20%, m/z 238
[M+H]".




di ssolved, and B is the background signal neasured in the absence of

enzynme. |C50 values were determ ned by non-Ilinear regression analysis,
after fitting the results of eight data points to the equation for

si gnoi dal dose response with variable slope (% activity against |og
concentration of conpound), using G aphpad Prism software. Hi stone
deacetyl ase activity from crude nucle extract derived from HelLa cells was
used for screening. The preparation, purchased from4C (Seneffe, Belgiunm,
was prepared froanbLa cell's harvested whilst in exponentral growt h phase.
The nucl earEt Nl Y, eplithale ylpethyl)-anainedrara-bigyclpiSahdd Bk Al . Aci d.

Res. 11, 1475- 1489 snap frozen in liquid nitrogen and stored at -80C. The
final buffer conposition was 20 mM Hepes, 100 mM KCI, 0.2 nM EDTA, 0.5 niM

DTT, 0.2 nM PMSF and 20 % (v gl ycerol . | Cs0 e ts were allocated to
one of 3 ranges as fol | owsy Nge, /A: £100 Range B: 1C50 from
101 nMto 1000nM and Ra Z50 onM 937 and HUT cell inhibition

assay Cancer cell lines 937and HUT) growing in |og phase were harvested
and seeded at 1000 - 2000 cells/well (100p! final volune) into 96-well

tissue cultuneoRlhalis o middinb P SaZidodh 1B)RIER Colindfi& die@hed i th

conpound. P re- h before a

WET-1 cel | RINERIBoraN alddstpentis KeefaFel’ 8 23- @e&m’kﬁwgeﬂrvbﬁlﬁeowmrfﬁers (Roche
_Apﬁ! Ib _efl_ Sci \@ére ﬂ)enlaraaécr éh?dth@ Fé?actltﬁﬁétig'e%f 00e3 nrrgm%i A8 ;@cﬁ@fﬁ@’tﬁéﬂe

I nNNIEDITI ON nmeas | sence .o

o ows: ©bodlinupefa oMo L ae ol s i 600t & P Wb Bk %5 e

presence of100nH); thietcombiaed oiganis laybes dsied (dg SO andibe poleendmereovediin DVSO,
vacuo to 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]".

B-benzoic acid

Ethyl 4-{6-[(naphthalen-2-ylmethyl)-amino]-3-aza-bicyclo[3.1.0]hex-3-yl}-benzoate
{500mg, 1.29mmol) was stirred in THF (30ml) with potassium trimethylsilanolate
(332mg, 2,58mmol) at r.t. under N for 6 h. More potassium trimethyisilanolate
(332mg, 2,58mmol) was added and the reaction stirred at 50°C for 4 days. The
reaction was aliowed 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
60%, m/z 359 [M+H]".

N-{1-Iscbuioxyethoxy) 4-{6-[(naphthalen-2-yimethy-amino]-3-aza-bicyclo[3.1.0thex-

3-yi-benzamide

7o d 3yt LD



Dose response curves were generated from 8 concentrations (top final
concentration 10pM wth 3-fold dilutions), using 6 replicates. |C50

val ues were determ ned by non-linear regression analysis, after fitting the
results to the equation for signoidal dose response with variable slope (%
activity against |og concentration of conmpound), using G aphpad Prism
software. 1C50 results were allocated;4i0 one of 3 ranges as follows: Range
A:1C50<330nM Range B: 1C50 from 331nMto 3300nM and Range C 1C50 '
>3300nM HelLa cell inhibition Assay HelLa cells growing in | og phase were
har vest ed M-@é@b&@!eatz-ﬂmewa:émmyaﬁm-b'emiﬂ 1 O%GHﬂyihQﬂ"M?C'@ nto 96-wel |

tissue cul tt%@:g?%ﬁér%‘éte (roh-av)ehs 2rrEd BfDMe! ZJOrrﬂbra@Y‘E hn&8IN,SEp@er e treated

ncubat ed 1avae- faReHe). DO zg%r%'g?@swﬁr%mewaéa%f b Bipef b |

viabi ity ae=aeoomas4samndlebecdded andihegedotiorbhtipdedmt EWodzd\Iab.ﬁé‘anc | nst 82,
LL07- 1192. RELAMEL S BHRIARIRHLAR, A B GG ARF Wl BhioR y8E aighe_control

nmeasured in ence o
100- [ (S' / S)extragpd witePEMS2 X ®0mheths |og;aalc layer diigst (MoSSerand coficanirhieBiit or and

Sis the si %@bo Wﬂe?é%ﬁju%%%%ﬂﬁf%d Hi%o%@hrdn%&bré@y%?@/&%(ﬁﬁ A ned by

non- | i near g[reSS| on analysis, after tting results of e| ght data
points to t%‘@? B%]H@‘FOHFPOP'@)CFE‘%?'@?FBF%‘P“@&QEQ r1@s/°(3dr@égﬁﬁ"it¥17‘?/érm‘§51176 sl ope (%
activity agmApt | og concentration of conpound), using G aphpad Prism
software. 1C50 results were allocated to one of 3 ranges as follows: Range

A: 1 C50<330nM Range B: 1C50 from 331 nMt.o 3300nM
N-Hvydroxy 4-{6-[(naphthalen-2-yvimethyD-aminol-3-aza-bicyclo[3.1.0lhex-3-y[}-

benzamide — Example 88

OO LI

N-(1-Isobutoxyethoxy)} 4-{6-[(naphthalen-2-ylmethyl}-aminc]-3-aza-bicyclo[3.1.0]hex-
3-yi}-benzamide (117mg, 0.25mmol) was stirred in DCM {10ml) at r.t. and 4M HCl in
dioxane (0.5ml) was added. The reaction was allowed to stir for 30 min and then the
solvent was removed i vacuo. The residue was purified by Gilson HPLC fo give the
title compound as a pink sofid (13mg, 14%). LCMS purity 98%, m/z 374 [M+H]". "H
NMR (300 MHz, CD,0D) 8: 2.25 (2H, br s), 2.71 (1H, s), 3.32 (2H, m), 3.71 (2H, d, J
=90.3 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/NHCH due to CD;0D.




and Range C

| C50 >3300nM Results Tabl e Exanple No. HDAC HelLa activity

U937 activity HUT activity activity 1 AAAA 2ACCC 3ABAA 4AB

A
A

105 17
23 A B

AA 5ABBA 6ACCC 7TABBB aABBA 9ABBB 10 ABBB 11
ABCB 12ABBB 13ABBB 14ABBB 15ABBB.16 ABB
ABBA 18ACCB 19AAAA 20ABAA 21ABAA 22AAA

B A 102

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 (Hel.a nuclear extract) in
the presence or absence of inhibitor. Deacetylation of the substraie sensitises the
substrate to Fluor de Lys ™ developer, which generates a flucrophore. 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 = [(S'— 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
dissoived, and B is the background signal measured in the absence of enzyme.

1C50 values were determined by non-linear regression analysis, aiter 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
sofiware.

Histone deacetylase activity from crude nuclear extract derived from Hela cells was
used for screening. The preparation, purchased from 4C (Seneffe, Belgium), was
prepared from HelLa cells harvested whilst in exponential growth phase. The nuclear
extract is prepared according to 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 KCI, 0.2 mM EDTA, 0.5 mM DTT, 0.2 mM PMSF and 20 %
(viv) glycerol.

[C50 results were allocated to one of 3 ranges as follows:
Range A: 1C50<100n}M,
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Range B: IC50 from 101nM to 1000nM;

and Range C: [C50 >1000nM,

U937 and HUT cell inhibition assay
Cancer cell lines (U937and HUT) growing in log phase were harvested and seeded

at 1000 — 2000 cells/well (100 final volume) into 96-well tissue cuiture 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 cell 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-[(SYS%)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 (top final concentration
10pM, with 3-fold dilutions), using 6 replicates.

IC50 values were determined by non-linear 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 resulis were allocated to one of 3 ranges as follows:
Range A: IC50<330nM,

Range B: IC50 from 331nM to 3300nv;

and Range C: IC50 >3300nM.

Hela cell inhibition Assay
HeLa cells growing in log phase were harvested and seeded at 1000 cellsfwell (20031
final volume) into 96-well tissue culture plates. Following 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 agsay

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-[(S/S%)x100]

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-iinear 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.

IC50 results were allocated to one of 3 ranges as follows:
Range A: 1IC50<330nM,

Range B: IC50 from 331nM to 3300nM;

and Range C: IC50 >3300nM.

Resuits Table

Example No. :;g\?;?y Hel.a activity | U937 activity | HUT activity
1 A A A A
2 A c c C
3 A B A A
4 A B A A
5 A B B A
6 A H Cc Cc
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




79 AAAA 80AABA 81 ACBB 82 ABBB 833ABAA 84 ABBA 85
ABAA 86 BCBB 87 ABBB 83 BBBB 107 Cdainms 1. A conpound of
formula (1). or a salt, N-oxide, hydrate or solvate thereof: Q=V HORN

1[ Li nker1]---8-[LInkeT2j--QA } (1) _W~~ Owherein Q V and W

I ndependently represent -N= or -C=; Bis a divalent radical selected from
(11B), (11Q, (11D, and (11E). (1l1B)ys(11C MM N- "NICCN (IID) (I]E)

wherein the bpnd rked * is,linked tqthe ringggontaining 0, \\ and W
through - (Li the—boendrrarked——-s—H-pked-te—A_throdgh
-[Linker2]-: A is? i ubstituted mon&  bilk orBri-dyclic
carbocyclic of _het'®rocyiclicAing | systfem and -[Ainkerl]- And -[[ Li nker 2]
are i ndependent!|y28el ect ed fAom B A A
21 A B A A
22 A A A A
23 A B B A
24 A B A A
25 A A A A
26 A A A A
27 A A A A
28 A A A A
29 A A A A
30 A A A A
31 A B A A
32 A A A A
33 A A A A
34 A B A A
35 A A A A
36 A n/d A A
37 A A A A
38 A B B A
39 A B A A
40 A B B A
41 A B A A
42 A B B A
43 A A A A
44 A A A A
45 A B B A
486 A A A A
47 A B B B
48 A B B B
49 A B B B
50 A n/d A A
51 A A A A
52 A B B A
53 A A A A
54 A B B B
55 A c B B
56 A A B A
57 c c C c
58 B B B B
59 A A A A
60 A A A A




(1) a bond;
-S(=0) 2NR -,
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is a dival ent
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69 A c c B

70 A c c B
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73 A B B A
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75 B B B B

76 A B B A

77 A A B A

78 A c B B

79 A A A A

80 A A B A

81 A c B B

82 A B B B

83 A B A A

84 A B B A

85 A B A A

86 B c B B

87 A B B B

88 B B B B
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1. A compound of formula (), or a salt, N-oxide, hydrate or solvate thereof:

H A%
HO’Nj& v{?—- [Linker1]—B — [Linkerzj—@ (1)

)

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

B is a divalent radical selected from (1iB), {IIC), (IID), and {lIE).

'*“N@_\“ -’_@N"“ >

(IB) (IC)
(D) (IIE)

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 -fLinker2)-;

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

«{Linker1]- and -[Linker2]- are independently selecled from:
(i) a bond;

(ii) -O-, -8-, -C(=0)-, -8(=0)z-, -NR'-, -C(=ONR'-, -S(=0),NR"-,
-NR'C(=0}-, -NR'S(=0);-,-NR(CHz}-,-NR'C(=0)(CHz)n--NR'S(=0)2(CH)r,
- NR*C(=OINR-, or ~NR'C(=0)}{CHz)nAr-, or -NR'S(=0){CH,)nAr- wherein
R' and R? are independently hydrogen, C,-C, alkyl or a nitrogen substituent,
mis 1, 2 or 3, and Ar is a divalent phenyl radical or a divalent mono-, or bi-
cyclic heteroaryl radical having 5 to 13 ring members; and |

0,

N
N=~""{l~Ixf / N ~/ Ro/ NO pj



N( 1} Yoo NNV ORIOt tccio' COS wherein R e is hydrogen or C, -Ce

al kyl, the bond intersected by the wavy |ine connects to the -[Linker2j-
radical. 4. A conpound as clainmed in ci%im 1 or claim2 wherein ring Ais
selected from optionally substituted phenyl, naphthyl, quinolin-2-yl. and
1. 3-di hydro-isoindol- 2-yi. 5. A conpound as clained in claim4 wherein
optional substituents inring A are selected fromfluoro and chioro. 6. A

conpound as cl a(r(irjraﬁ obforilly s%stﬂﬁ@d.@l@@ﬂbﬂﬁmﬁbﬁéﬂ@#@&ﬂ@l&e B,=Cd S present
in one of -(Lin i val ent radjcal selected

erl d - nker 2J-
o C b6 7 ol | Calfangtene @R e Ge vy ERe Rpciss! hr@?sw%pﬂqna"wmwnﬁr/ PR ArRCE

\ 11 wherein t%mhifat8.in 8n @theNd-0-]; thideG®IPEN6F AfRinG (AR iniwASsIORA gl ai s 1
to 5 wherein -Ar- I nkerl]- and -[Linker2j- and is

e L
a dival ent pherﬂ)’PE’fg@“rQﬁaéé Y'%'a'ﬂre%‘?ﬂ)ﬂ&?at”&g tclaimed in any of clains 1

to 5 wheregin - [A—béﬂﬁﬁditﬁicras! éasﬁneBQﬂﬂny\'ﬁfﬂélai%d ﬁtoae@lwabm |§ a@k%b\kdﬁ@)
(I'1TA) or (Wlareeac(:)t{—l;l" is a divalent radical

3. A compound as claimed in any of the preceding claims wherein A is one of
the following ring systems, optionally substituted:
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9. A conpound as cl ai ned in claims8 wherein --[Linker2]- is -NHS(=0 2-,
-NHC(=0O) - -NHC(=0) (CH2), , - NHS(= O)Z] , or-NH(CH2)m, wherein mis
1, 2, 3, 4 o0r 5 and wherei n the hydr n on the nitrogen atomis

optionally replaced by a nitrogen substituent. 10 A conmpound as clained in
claiml which is of formula (IA): O %NMT (IA) HO 141 N wherein T is
-S(=0z-, -C(=0- qr, -CHz and A is as defined in claim1 11. A conpound
as claimed in c 0 nlsasdeﬁlnedlna fclalms3 to 5.
12. A conpognd | ai g ; t he group

consi sting of¥thefol | oW

2- (5- napht haIfeE 2-yl met hyl - hg ydr o- By 3,4-c] pyrro

yl ) pyri mi di ne-5- car boxam de, °N- Hydr oxy

2- (6-[ (2-napht hyl su) f onyl ) am no] - 3- azabi cyclo[3 1. 0] hex- 3-

yl } pyri m di ne-5- car boxam de

2-{6-[(6-f|ol|n ,,

3-yl }pyrima crbo

2-{6-[ (napht hal en- 2-yl ety ) H

yl } pyri m di ne-5-car boxam de, N—Hydr oxy

2-[6-(1, 3-di hydr o-i soi ndol ¢ 2-yl ) - 3- azaﬂg,u cyclo[3 1. O]J'uex

yl ] pyrim di - xam d&, M«Hydroxy N

2-16-(4- chlmarﬁn ; b|0]hex- yrimd i
ne- 5- car box@nmi 4, Hydr ox

2-{6-[ (napht hal'ene- 2-sul fonyi )-(2-pi peridin-1-yl- ethyl) am noj - 3-
aza- bi cycl o[ 3. 1. 0] hex- 3-yl ) pyri m di ne- 5- car boxam de, Hydr oxy
2-(6-[

(quin =2-yl met hyl ) - am no] 3-aza- bi cyclo[3 1. 0] hex,RB-
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yl ) pyri m di ne-5-carboxa m de, N Hydroxy

2-[5-(4-chl oro-benzyl) - hexahydro-pyrro 3,4-c]pyrrol -2-

yl ] pyri m di ne-5-carboxamnm de and N Hyerﬁg

2- [ 5- (napht hal ene- 2- car bonyt) - hexahydr o- pyrrol o[ 3, 4-c] pyrrot-2-yt]-

pyri m di ne-5-carboxam de, and their N-oxides, salts, hydrates and sol vates.
13. A pharmaceuti cal._conposition~g risi co d as clained in any of
t he preceding cl ai o & heri\nﬁz phér utjfcd vept abl e carrier.
14. The use of a c (1)oas.k«cl ai |n of clainms 1 to

12 in the preparation of a conposition for inhibrting the activity of an
HDAC enzyne. 15. The use as cl ai rred in clalrr!14 for the i

activity, ex vivo o 16. math i nhi b||t|\h

an HDAC enzyme compr Fgimg||cont act i oM t R_aplapplint of a
conpound as cl ai mﬁnmﬁl ai effectiyg

inhibition. 113 17" A nethod as cl ai rred in cIa|m16 f
HDACLl activity, ex vivo_ or in vivo. 18. A nethod for the treatnent of

cell-proliferation di ol ygl ut ~ di seage @ Ggener ati ve
di sease, autoi nmune i nf | afrat|o di sease ghn transpl ant
rejection, diabetes, 51 ogi cal Odi serders anoél nteécti on, which
conprises adm nistering to a subject suffering such disease an effective
anount of a conpound of forrmula (I) as claimed in any of clains 1 to 12.
19. A nethod aivﬂéré“h'lﬁ&'as'ﬁ}rdfdg%hfﬂr@—decﬁl Rf' hRe bbRAINEBECEH b??rié?ﬁévyclﬂé

proliferation, Huntingdon disease, zhei mer di sease. A ‘nmet hod as
claimed in cl aqu’PP&%ctH?th'éL'ﬂlﬁ%ﬁl’M?aof rheumat oi d arthri t| s.

i biti on of HDACI

4. A compound as claimed in claim 1 or claim 2 wherein ring A is sefected from
optionally substituted phenyl, naphthyl, quinolin-2-yl, and 1,3-dihydro-isoindol-
2.

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:
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wherein X is O, S or NH.

7. A compound as claimed In any of claims 1 to 5 wherein —Ar- is present in one
of ~[Linker1}- and —[Linker2}- and is a divalent phenylene radical.

8. A compound as claimed in any of claims 1 to 5 wherein —[Linker1]- is
a bond when B is a divalent radical (11B), (1iD) or {lIE), or ~-NH- when B is a divalent
radical (1IC)..

9. A compound as claimed in claim 8 wherein —~{Linker2]- is -NHS(=0),-,
-NHC(=0)- -NHC(=0){CHz)n-, “NHS(=0)(CHz)p-, or ~NH(CH,),.-, whereinmiis 1, 2,
3, 4 or 5, and wherein the hydrogen on the nitrogen atom is optionally replaced by a
nitrogen substituent,

10 A compound as claimed in claim 1 which is of formula (1A):

o
/ NG}N—'T'@
Ho~ N\ i H (IA)

wherein T is -${=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 claitmed in claim 1 which is selected from the group

consisting of the following: _
N-Hydroxy 2-(S-naphthalen-2-ylmethyl-hexahydro-pyrrolo[3,4-c]pyrrol-2-
yhipyrimidine-S-carboxamide,

N-Hydroxy 2-{6-[(2-naphthylsulfonyl)amino}-3-azabicycio[3.1.0lhex-3-
yi}pyrimidine-5-carboxamide trifluoroacetats,

N-Hydroxy 2-{6-[(6-fluoro-quinolin-2-yimethyi}-amino}-3-aza-bicyclo[3.1.0}hex-
3-yl}pyrimidine-5-carboxamide,
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N-Hydroxy 2-{6-[(naphthalen-2-yimethyl}-amino}-3-aza-bicyclof3.1.0)hex-3-
yl}pyrimidine-5-carboxamide,

N-Hydroxy 2-{6-(1,3-dihydro-isoindol-2-yi)-3-aza-bicyclo[3.1.0)hex-3-
yilpyrimidine-5-carboxamide,

N-Hydroxy 2-{6-(4-chioro-benzylamino)-3-aza-bicyclo[3.1.0)hex-3-
yllpyrimidine-5-carboxamide,

N-Hydroxy 2-{6-[(naphthalene-2-sulfonyt)-(2-piperidin-1-yl-ethyl)-amino}-3-
aza-bicyclo[3.1.0]hex-3-yl}pyrimidine-S-carboxamide,

N-Hydroxy 2-{6-[(quinolin-2-yimethyl)-amino}-3-aza-bicycio[3. 1.0}hex-3-
yl}pyrimidine-5-carboxamide,

N-Hydroxy 2-[5-{(4-chloro-benzyl}-hexahydro-pyrrolo[3,4-c]pytrol-2-
vilpyrimidine-5-carboxamide and

N-Hydroxy 2-[5-{naphthalene-2-carbonyh)-hexahydro-pyrrolol3,4-c)pyrrol-2-yi}-
pyrimidine-5-carboxamide,

and their N-oxides, salts, hydrates and solvates.

13. A pharmaceutical composition comprising a compound as claimed in any of
the preceding claims, together with a pharmaceutically acceptable carrier.

14. The use of a compound of formula (1} as claimed in any of claims 1to 12 in
the preparation of a composition for inhibiting the activity of an HDAC enzyme,

15. The use as claimed in claim 14 for the inhibition of HDAC1 actlivity, ex vivo or

in vivo.

16. A method of inhibiting the activity of an HDAC enzyme comprising contacting
the enzyme with an amount of a compound as ciaimed in any of claims 1 to 12
effective for such inhibition.



113

17. A methed as claimed in claim 16 for the inhibition of HDACA activity, ex vivo

or in vivo.

18. A method for the freatment of cell-proliferation disease, polyglutamine
disease, heurogenerative disease, autcsimmune disease, inflammatory disease,
organ transplant rejection, diabetes, haematological disorders and infeclion, which
comprises administering to a subject suffering such disease an effective amount of a
compound of formula (1) as claimed in any of claims 1 to 12.

19. A method as claimed in ¢laim 18 for the treatment of cancer cell proliferation,
Huntingdon disease, or Alzheimer disease.

20. A method as claimed in claim 18 for the treatment of rheumatoid arthritis.



