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PROCESS FOR THE PREPARARATI ON OF 3, 7- DI HYDROXY- | , 5-

DI AZACYCLOOCTANES Fi el d of the Invention The invention
woeb@i1es6b0 a novel process for the preparati ORCOSE2006/000689

3, 7-di hydroxy-1,5- diazacycl ooct anes, whi ch conmpounds

may be further converted by a novel process to

oxabi spi di nes. Background and Prior Art The nunber of

document ed conpounds i ncl uding the

PROEX3s3 FOR aFAR PeEPARAR ATiONONGRE (RHIAVIROKNE] 5-

structure is very few. As a result, thére are very few
DIATACYHLOQEIANERat efficiently provi de conpounds
conpri sing the oxabi spidine ring system wherein one or
both of the nitrogen atons of the oxabi spidine are
Figg e thd Hivedtiofer t ai n oxabi spi di ne conpounds are
di scl osed in Chem Ber. 96(1 1), 2827 (1963) as
internmediates in the synthesis of
[ ,.3-di. -6~ - . n
T SRR 5004 ) BOPTIROAAE R (RE PRGSO LR T
digtased @ etles, Which Edgpovide May bk, fulief codLate)l byidmadel process
61(25),. 8897 (1996), ibid. 63(5), 1566 (1998) and
to pxp ﬂn@&?%), 960 (1999) as unexpected products from
the oxidation of |,5-diazacycl ooctane-1,3-diols or the
reduction of |,5-diazacycl ooctane-1, 3- diones.
Bdckgrdiimietrd/Prigy Axtli t osyl - 9- oxa- 3, 7-di azabi cycl of 3. 3. 1]
nonane is disclosed in J. Og. Chem 32, 2425 (1967)
as a product fromthe attenpted acetyl ation of

THe' ARgber: 3¢ 8B cdmpounds including the 9-oxa-3,7-diazabicyclo-
5-ditosyl -1, 5-di azacycl ooct ane- 1, 3-di ol .

[3 Bn&]efmaac (@mhispphmeé struetpysl i5 yari fows AT 031511@8992 armry few
h@éﬁﬁgcgeg%es\éﬁt Guityl %?yfgﬁggiegc?nﬁa)%gg 30030 rﬁsgg Fth& ok sﬁﬁﬁe
rifgOéyistiin® kel b@s od PRfHIbf e hik®ge @tdmt bDthedxabldpidine are
conmpounds), whi ch conpounds are i ndi cated as beil ng
subgiplgd. in the treatment of cardiac arrhythnias.
Vari ous

Certain oxabispidine compounds are disclosed in Chem. Ber. 96(11), 2827 (1963) as

intermediates in the synthesis of 1,3-diaza-6-oxa-adamantanes.

Hemiacetals (and related compounds) having the oxabispidine ring structure are
disclosed in J. Org. Chem. 31, 277 (1966), ibid. 61(25), 8897 (1996), ibid. 63(5),
1566 (1998) and ibid. 64(3), 960 (1999) as unexpected products from the oxidation
of 1,5-diazacyclooctane-1,3-diols or the reduction of 1,5-diazacyclooctane-1,3-

diones.

1,3-Dimethyl-3,7-ditosyl-9-oxa-3,7-diazabicyclo[3.3.1]nonane is disclosed in J. Org.
Chem. 32, 2425 (1967) as a product from the attempted acetylation of trans-1,3-
dimethyl-1,5-ditosyl-1,5-diazacyclooctane-1,3-diol.

International patent applications WO 01/28992, WO 02/83690, WO 02/28864 and
WO 2004/035592 describe the synthesis of a wide range of oxabispidines (or
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processes for the preparation of oxabi spidines are
di scl osed in these applications including their

wonrepasatsh on from 3, 7- di hydroxy- 1, 5-di azacycl oBeCTARE®6/000689

via a dehydrative cyclisation reaction. The
preparation of 3,7-di hydroxy-1I,5- diazacycl ooct anes
fromthe reaction of an N2 bi s(2-oxiranyhnethyl)am ne
with another amine is also disclosed. The prepar ation
mt%néﬁia{}ésb&s%flﬂ npﬁie 5‘&‘&&1@ﬁto@¥ﬁ&h di‘lﬁ s) R ounds are
reaction of an a ne with an epi ydrln |s urt her
indtadel @sdkingHosefubrin the dr@tmsntnof d:asi@coslurhyathnmsanw afous

t he ahove-nenti oned tions of the reaction..of
Progiivce 1 (R DL ARl SR o8 A Qo tisoe applatich
in&&tﬁh%%@ir' BlephidtiBh OFYRE F7-dihydroxy-1,5-diazacyclooctanes via a

i s(2-oxi ranyl nmet hyl )am ne in the presence of an

' delasqiu@t@@s ayglisatinn amhbase Thec prephegtion hef r 8dedihyhoxy-1,5-

N IR, A

andlBer arhidehieraésoadiyclodedg e€Tld p@xfatlbﬁ] of VENUi$(QAxrahylarthyd)-
iV /V-bis(2-oxi ranyl rrethyt%am ne with an amne. to

anpnescfirse the 1action oyl peskas Vith ap eeipalopriribie darker disclosed-n
each of the reagents is added to the reacti on vesse
separately, sinmultaneously and at a substantially

Hovepiview, dhera s sicadisclofurend asy @ﬁthe rabmﬁ-ment&'mreﬂ hpplicatiors ef the

redgiiph OF 47 ABHE ik 4% SO lghy S (4 FapeEp %ieoagﬁ%wé?%ﬁ

azg,w BLIGREPLRE A A% BBLiBSoe JTRh aghedds’ sQRz%nﬂOa‘ﬁH base,
at ive cycl i'sation and deprotection of

suolpthat thetreattidn m&tumt\;/@rsuhgtamt;ﬂlydnmm;edl acb@qlfha’ébetvmgr &0.0

ang 38 BTl i, 7 SsRbRNGY R Putiebtipn of the

redbtieH n>eb@eearapmﬂsls@zlo%@@uﬁ@ﬂm)mmenwm lafs i€ t®brddite a
nitrogen atons is unsubstituted. We have now found

3,1-Ady drome- labdirsagyeleorione dvsripoaal of thericageniy is added tq the
el YRE] BB AR NMIE S o0h rORETRACLABL ARl ks oo

méleepansidutel FughahthRroBensRlostisal wggafsﬁo@fn ayeof the above
I nventi on According to a first aspect, of the

apphcabiens opf & hatfurics aﬁ’fdo%t%héﬁfda dspestessiont 9of e Noprotecied

oxabispidine, nor of a “one-pot” dehydrative cyclisation and deprotection of an N-

protected 3,7-dihydroxy-1,5-diazacyclooctane, wherein treatment with acid effects
the cyclisation with concomitant deprotection of the nitrogen protective group to

provide an oxabispidine in which one of the nitrogen atoms is unsubstituted.

We have now found that the above-mentioned compounds, which are useful
intermediates in the synthesis of pharmacologically active oxabispidines, may be
readily and efficiently prepared via such processes.

Disclosure of the Invention

According to a first aspect of the invention, there is provided a process for the

preparation of a compound of formula I,
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preparation of a conpound of fornula I,or a salt
and/ or solvate thereof, wherein Rl represents an am no

wonraicasticye group or a structural fragnment of POT/SER@6/000689

la, in which R2 represents H, halo, Cl-6 al kyl, -OR5,
-E-N(R6) R7 or, together wwth R3, represents =0; X OR
represents H, Cl-6 al kyl o, together with R,
represents =0; R5 represents H, Cl-6 al kyl, -E-aryl,
-E-Hetl, -C(OR8a, -C(O@ER8b or -C(O) N(R9a)R9b; R6
represents H, Cl-6 -E-aryl, -E-Hetl, -C(O) R8a,
-C(O) OR8Dh, - S( OL2RE O ] pPN(R9a)|R9b or - C( NH) NH2;
R7 represents H, yl, -E-aryl or -C(O R8d; R8a
to R8d i ndependent | resent, at each occurrence
when used herein, Cl-6 a9<yl (optionally substituted

[ ituents selected fromhalo, aryl .
OI%S(?R@F%,S&%%@&%ZE{ 3, or RBa and R8d i ndependently

whepineRéntprigsenROan antniRYPoteoiap grodgnsd ¥ steptugdefbigmatt of
each occurrence when used herein, H or Cl-6 alkyl
forgpleilanal |y substituted by one or nore substituents
sel ected from hal o,Cg:r{ | and Het4), aryl, Het5, or
t oget her represent A kyl ene, ¢ptionally
interrupted by an at epresents, at each
occurrence when used hereif a direct bond or Cl1-
.alkylene; p represents 1 or 2; A represents a direct
inggHEh - -, -J-N(R 10a)-, -J-S(O 2N(R1015)-,
r? Jz - - (d K Qbrhat ter gLAYUPR3
R JoPeS Thmdoy O ot Sl G RERAR G it PR’
repepedses -Z-{[C(O]aC(H (R la )}b-,

R’ rzeplegér% 1[—1‘,: Hg-?éik?ffér, ’Eo%g_elﬂgll.?%vlitﬁ)RSS Pe%)re%éﬁts =Q;

R’ represents H, Cp¢ alkyl, -E-aryl, -E-Het!, -C(O)R¥*, -C(O)OR® or
-C(ONR**R?;

R® represents H, Cp alkyl, -E-aryl, -E-Het!, -C(O)R®, -C(O)OR® -S(0),R%,
-[C(O)[NR*)R™ or -C(NH)NHy;

R’ represents H, C; alkyl, -E-aryl or -C(O)RSd;

R® to R independently represent, at each occurrence when used herein,

Ci-6 alkyl (optionally substituted by one or more substituents selected from halo,
aryl and Het?), aryl, Het’, or R% and R¥ independently represent H;

R and R*® independently represent, at each occurrence when used herein, H or
Ci-6 alkyl (optionally substituted by one or more substituents selected from halo,
aryl and Het*), aryl, Het’, or together represent Css alkylene, optionally
interruptéd by an O atom;

E represents, at each occuﬁence when used herein, a direct bond or Ci4 alkyiene;

p represents 1 or 2;

A represents a direct bond, -J-, -J-N(R!%)-, -J-S(0);NR'®)-, -J-N(R!*)S(0),- or
-J—O— (in which latter four groups -J is attached to the oxabispidine nitrogen);

B represents Z-{[CORCER™ )}y, -ZICOINR™)., ZNR')S©O)-,
-Z-S(O)zN(Rlld)-, -Z-8(0)y-, -Z-O- (in which latter six groups; Z is attached to the
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-Z-S(O 2N(R11'1)-, -Z-S(On-, -Z-O (in which latter
Six groups, Zis attached to thecarbon atom bearing R2

wanweR3)769- N(Rl le )-Z-, -N(RIf )S(O) 2-2-, PCT/SE2006/000689

-S(O 2N(RLIg)-Zor -N(RIITh )C(OO0-Z- (in which latter
four groups, Zis attached to the R4 group); J
represents Cl 6 al kylene d@ptionally interrupted by
-S(0O 2N(R10d) - or -N(R10e)S(O 2- and/or optionally
' r_ iy suhsiht! Ael e
carBP ot HEERETC SRR IR ©).JUDNRYGSNGE Aelseh R Epm

_ am no;  Z represents a ditect bond or
or BURI KT (10) Defre(in whidhdatter fyuri groweps; Zpis eitachyd toNHRRI BSUD):2-
or -S(O2N(RI1.j J)-: a,,.b and.c independen phesent
I ErosehiSh T e ptichefy” sStersfRT Br sy RGOOS5t
NRsRe)sdamdlor d%ﬁ@ﬁﬁ@%sﬁt@ied&%ﬂ%h@@ﬁﬁbf%@tiﬁd&ﬂ@ sél6€ed
erein, Hor Cl-6 alkyl; R la represents H or,
fromo§¥i.Helo #id amigosi ngl e ort Ao- substituent on the R4

ho. . . .
2 SEUEE"L ich S 5, BB L Rl
NEO)SIa)-loy -$(@)sMRIPLed or terminated by O S, N(H or

N(Cl-6 alkyl): RIIb represents H Cl-6 al kyl or,
a, | gnges Wdepaudentbareprengntd rli Ao- subst i tuent on the R

nr%r@ééﬁts.{d’rltcﬂ% relative to the position at which the B
r

oup i s attached), R represents C2-4 alkylene; R lc
R a0 R'f9 indqbegerityerepteyent er eesh ntceuragnce adtienased hereing é1 or
V\h@g{.used herein, Hor Cl-6 alkyl; R4 represents
leuﬁ | or pyridyl, both of which groups are optionally
Rlsgﬁxfebéﬂﬂé efl 0B YtoRABerOWitHDS SinltP5ihd - YEsHitucRE bR GhE R 81
-OH, cyano, halo, nitro, Cl-6 alkyl (optional 1'19/
(ortfer-nrelative tb the poitidn@t Yoch theal grap 6 adfakledy, R represents

- 3 3b.. -.C(O -C( O 34, «- N f,
o MRS P o SRR 1 G S ATER ST
RIPNERb M SAOr2RARDI or; NGRR3R or 79D AA&E on the R*

- éO)ZRlZd and/or aryl; and an r Ao-substituent

grqupr (antho- relative Ve tho PedEOm et adueke fhe Bf RpPHgyattached), RM

represents Cy.4 alkylene;

R to RMY independently represent, at each occurrence when used herein, H or
Ci.6 alkyl;

R* represents phenyl or pyridyl, both of which groups are optionally substituted by

one or more substituents selected from -OH, cyano, halo, nitro, Cj;¢ alkyl

(optionally terminated by -N(H)C(O)OR'?), C,.¢ alkoxy, -N(R"**R™®, -C(O)R'*,

-C(O)OR™, _C(O)NRP9R™, NERBHCORDE  NER¥)CONRHRE,

NRP®S(0),R'®, -S(0);NRPHRM, -S(0),R™, -OS(0),R'* and/or aryl;

and an ortho-substituent (ortho- relative to the attachment of B) may

(@) together with R'? represent C,4 alkylene optionally interrupted or
terminated by O, S, N(H) or N(C,.¢ alkyl), or

(i) together with R!™®, represent C,.4 alkylene;

R'% o R independently represent Cj.s alkyl;
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(i) together with Rila , represent C2-4 al kyl ene
optionally interrupted or termnated by O S, N(H) or

woleakA87@mb kyl ), or (ii) together with Rll b, repCESEL06/000689

C2-4 al kyl ene; Rl2a to Rl12d independently represent Cl
al kyl ; R13a and R13b independently represent H Cl-6

al kyl or together represers C3-6 al kyl ene, resulting
in a four- to seven-nenbered nitrogen-containing ring;

RIRB 4 R 30 gé }_ng ﬁfdj‘%gﬁre%nf apr €§&NhIA Yr ggteﬁleﬁltléidllesent

Fbtl to ependent |’y represent, each
Cg@@ﬂqﬂmnmeuIMg m m ﬁeni wéﬁmmmembmd@ﬁrmhmnmnthw

SN Sy B ST, T et o oot o

heterocycllc groups are optionally substituted by one
nore sbstituents selected from =0, -OH cyano,

HfﬁgtooHe‘fn imdependenily reprrsant, abeadh ederERyce When useérlg@rmyﬁve-

o AN R M Pt

seleMeR1Adh S6)geR] Aitroddh dandie Rilfit, whdehpdedeottlyc groups are

represent Cl-6 al kyl, aryl_or Rl4a to

k
optipwalyen@atituted bYépaofeégréH@reﬁubwwtwéeqt gmfé? (b iy RO

ha“’epf&?%l% o U, ?@aﬂ)ﬁ%nm? RORLEON e“’ré"pre%glt‘“‘“

OCQ)QR |e‘fi€ﬁ)@ﬂ‘(Ri R'E2- @S )ﬂ(@f)ﬁ ,anﬂ(Q)zNiR B)@¥s andtor
Lo, aN(RIb)-, -N(RiTo )S(0) 2-, -S(O -, -0-,
Fa 2 z- -N(RIIf )S(O) 2-Z- or -N(Rm) (0 O Z-:

R’a”nﬁh 1Y) inWBRRdER 1y RBFRSANS a1@‘115a19f[ or EIN&B@lea@emn@ls}

E represents a direct bon t’hen! |) A does not
reprepanéslent a direct bond, _3- N(R1Qa) -, -J-S(0O 2N(R12b) -
or -J-O; and
provided that:
(a) when R® represents H or Cy¢ alkyl; and
A represents -J-N(R'®)- or -J-O-, then:
(i) 7 does not represent C; alkylene or 1,1-Cy.¢ alkylene; and
(i) B does not represent -NR'™)-, -NR!%)S(0)-, -S(O)y, -O-,
NERM®)-Z-, -NR"MS(0),-Z- or -NR*BC(0)0-Z-; and
(b) when R® represents -OR’ or -E-N(R®R’ in which E represents a direct bond,
then:
(i) A does not represent a direct bond, -J-NRM)., -J-S(0);NR™)- or
 -J-0-; and
(i) B does not represent -NR'™)-, -NR"9)S(0)y, -S(O)r, -O-,
NRM)-Z, -NR™M)S(0),-Z- or -NR"P)C(0)0O-Z-; and
(c) when A represents -J -N(R1°°)S(O)2, then J does not represent C; alkylene or
1,1-Cy.¢ alkylene; and .
(d) when R represents H or Cy.¢ alkyl and A represents -J-S(O)zN(RIOb), then B
 does ot represent -N(R!™®)-, -NR!")S(0)z-, -8(0)y-, -O-, -NR')-Z-,
NRMS(0)-Z- or -N(R®)C(0)0-Z-; and
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(ii) B does not represent -N(RIb )-, -N(RIc )S(O 2-,

-S(On-, -0-, -N(Rle)-Z, -NRIf )S(O2-2Z- or
woRiI1BIeY C(O) O Z-; and (c) when A represents PCT/SE2006/000689

-J-N(R10c) S(O) 2, then J does not represent G al kyl ene

or 1,1-C2-6 al kyl ene; and (d) when R3 represents H or

Cl-6 alkyl and A represents -J-S(O 2N(R10 3), then B

does not represent -N(RIb )-, -N(Rlc )S(O 2-,

iR ol Bt IS oy
sulpptioutpd; unl ess ot herw se specified, is optionally

substituted; which process conprises reaction in the
presence of an aqueous sol vent system of: one

wlﬁ&i‘%fé@ésg REmBHs@ rERRBA YR theGiredeRE M R dqgiodé?s&v&t dykteff of2
sal

. and/ or “sol vate thereof, wherein is as
onheqaivalbaifdaeodwoinddf fosmuie BBt | east two equi val ents of

a compound ofl%g%gyla 11, wherein L1 rgepresents a

| eavi ng group, at |least two equivalents of base,
or\Whelk ehdlot foevatetetdodvheacipa'fio askdelapefarididfinesh, of base

to an aqueous m xture of the conpounds of fornulae II
witthat least twa emaiyadentnel aeompemdddomuallbonpri sing: (a) a

first period, duringawhich the pH of the reaction

m xture is raigigggz;getmeen pH 10 andppH 13; and then
(b) a second b (od, during which the pH of the
reaction mxture is controlled such that it is

wheiRTAirggeschatatesnngbtol®, and pH 13, wherein the tinme
ratio of the first to second period is 1:5 or |ess,

angst keastive cauiyaleatsidbaseaarf t er referred to as "the
process of the invention". Unless otherw se specified,
al kyl groups and al koxy groups as defined herein may

whkgeiatthategttionck akrformed hyhadlitidresfbaks toransagfubousi reixture of the

corr]rijprg%gcrls o(fJ foghulge H] arrllld qﬁ,mth%fpe}‘igé SF %asg faddition comprising:

(a) a first period, during which the pH of the reaction mixture is raised to
between pH 10 and pH 13; and then

(b)  asecond period, during which the pH of the reaction mixture is controlled
such that it is maintained between pH 10 and pH 13,

wherein the time ratio of the first to second period is 1:5 or less,
which process is hereinafter referred to as “the process of the invention”.

Unléss other\ﬂrise speéiﬁed, alkyl éroups and alkoxy groups as defined herein may
be straight-chain or, when there is a sufficient number (i.e. a minimum of three) of
carbon atoms be branched-chain, and/or cyclic. Further, when there is a sufficient
number (i.e. a minimum of four) of carbon atoms, such alkyl and alkoxy groups
may also be part cyclic/acyclic. Such alkyl and alkoxy groups may also be
saturated or, when there is a sﬁfﬁcient number (i.e. a minimum of two) of carbon
atoms, be unsaturated and/or interrupted by one or more oxygen and/or sulfur
atoms. Unless otherwise specified, alkyl and alkoxy groups may also be

substituted by'one‘or more halo, and especially fluoro, atoms.
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carbon atons be branched-chain, and/or cyclic.
Further, when there is a sufficient nunber (i.e. a

waizmeramenf four) of carbon atonms, such al kyl BQ@/SE2006/000689

al koxy groups may al so be part cyclic/acyclic. Such
al kyl and al koxy groups may al so be saturated or, when
there is a sufficient nunb&r (i.e. a m ninum of two)
of carbon at ons, be unsaturated and/or interrupted by
URIBS: 8theF LS sPLYBRT) aBRI %rﬁﬂlbsf B defiiiBherbinl B89 be straight-
ot herw se speC|f|ed al k and al koxy groups may al so
chgin et phent (erediskyy suffisienk n\amb@r Gal e mmmumspfem@quwarbon
I 0 peci fj K
at(];lhy Ogegbraﬁéhgg?ch#é ! eiﬁéépeql?ﬁ ean’?s ?1 ais ﬁgjf“ﬁéltsf or V%}éeﬁl
théﬂaefseal sufficistt§ h@ben(i. mtmbmmﬁumeof awfi) Tbifrﬂaﬂbdhf atonts) be
of carbon atons, be_branched-chain. Such al kyl ene

unspiyrated Wrap%ua@déamﬁ S BT PXYSRAaAd/on el Eriatonas. Unless
o e i R g A o R B8y Mg R halo
atomos.e oxygen and/or sul fur atons. Unl ess otherMAse
speci fied, al kylene groups nay al so be substituted by
one or nore halo atons. The term "aryl", when used
THREfeBh Mary1? %Hgﬁﬁse%ei@n %mhdé@c 13 4251 &, @, DHRSups soUSHch
groups may be monocyclic, bicyclic or tricylit a
gmmnwlhpcy@mwch@eble}'ctmeqr tiepli¢ wndrwher pblycyenlmnht ieither

%“r@ t ﬁr)]rloqs%lét e%ﬁeﬁ}s e rbms%??lg%h gg ﬁrsrf ggoﬁgg thnpr\ﬁag? Be mentioned
indlude %hén;tlehi;ﬂﬂyﬁ I onaphtdighydronghmsll, indageNtdenyl, guorenyl

fl uorenyl and |1 ke. For the avoi dance of

éklﬁentFOéftheawoa@,q@ﬁ@ af d@wbtstbsmnt@m{ctgcmerémsu@t@qw

o g B B S L2,

aryl oxy groups such as phenoxy, naphthoxy, fl uorenoxy
and thg lL@- gr t he gv0|dan ce of doubt, aryl oxy
Ve Whew Ut BFiitn iRcludes fomie ATy IgxY | goupsa uchs as
f
SEPRTESS MGID BB IR R ) o
greuprsteidreddad hbgeuoame atiacheﬁ rtcetl&ubsitaftthﬁanb]scde lviax:thed) atoanof

e . Syano. halo, nitro, Cl-6 alkyl, CL-6 alkoxy,

Unless otherwise specified, aryl and aryloxy groups may be substituted by one or
more substituents selected from -OH, cyano, halo, nitro, Ci.¢ alkyl, C1.¢ alkoxy,
NRPHR®, .C(OR, -C(O)OR™, CONRP™R™, NRBHCO)R, ‘
NRP™S(0),R'®, -S(0),NRP*)(RP?), -S(0),R** and/or -OS(0),R'*, (wherein
R'? to R and R'*® to R™° are as hereinbefore defined). When substituted, aryl
and aryloxy groups are preferably substituted by between one and tﬁree
substituents. For the avoidance of doubt, the point of attachment of substituents

on aryl groups may be via any carbon atom of the ring system.

The term “halo”, when used herein, includes fluoro, chloro, bromo and iodo.
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-N(RL3a) R13b, - C(O RL30, -C(O) ORL3d - C(O) N( Rl3e) RL3f,
-N(R13g) C(O R 13h, - N(R13m) S(O) 2R12b,

wo3(e)13r6ER13Nn) (R130), -S(O 2R120 and/ or - OS( O PELAH2006/000689

(wherein R12b to R12d and R13a to R13 are as

her ei nbef ore defined). Wen substituted, aryl and
aryl oxy groups are preferaply substituted by between
one and three substituents. For the avoi dance of

Hef! @fa a8 D'}fktt4 Ha ﬁai)agﬂaﬂls;«mt o oppt énhUEé?itxﬁclﬁHe Aoyt

p’smai évaan e ring system
coﬂfhmlrtget o Mta‘batovﬂme(nela&edj filoer diengroimm @bqaghms. nfttqgen (and/or

and .i od t1l, Het2, -Het3, Het4

sy 35 5 BiEE Lo bt PO AL 108 O GR A bgecn BV
and BRLIOE.NERY (Het! 0HE?, hed& raat %H@éﬁéﬁ%@ﬁl rb‘é"ﬁlil Sattifaddd
oxygen, nltrogen and/ or sulfur) and I n e total

whollgiasymagic, amdmmmaumdfqrfmgcysys ireehagacterh éiewg@wchc gLoups

they e Sho oo F°1G JFaPRis S P Shab PRl

bei9XBE19], BHzedioRArSY, Cbér&odﬁx@ﬂaﬂﬂ/ﬁ%eﬁkodlbﬁﬂﬂr aepgdfivenyl,
groups t hat may be nentioned includ

benzodrapangiic| bfrgomomhs%mahyl 2 1:6&@2@%@@2&% benzoxazinonyl,
|
be%%o%é%g%ﬁﬁf ¥’ o%ﬁ%?lm any %/}Lrgze(ﬁglgfz ﬁr az E\eﬁ;@ﬁﬂ%dme 2,1,3-

beﬁﬁiﬁlﬁ@cﬂiﬁicﬂm}l |bBIyiqth1élzoly13 bem&m@u AZisdnybtriazolyl, chromanyl,
%ﬁ?é@;&ﬁ% ez 1@]23 ny'Ie zécﬁfx%boe'n%[b]ﬁnanyl
R e, oo st T,
B A o
2pi&itaEgil dRoay FoaRGPIR S TR fiRgpiotinyL

on&iQ@cﬂﬁo' P,Eloxaklﬂhx%ﬁlz le)ékolyl nbﬁiﬁélﬁhhylz p@l&ﬁ!ﬁl&lﬁthendmyl

I m dazo - Jthiazolyl, indolyl i soqui nol i hyl
pukigply aﬁmﬂ’l prebainyli dm'rambylp hesiridyl pyoreadingz opmohdmonyl

e T L RS L
W{drygy! ﬁy{&)ﬂy‘l mIr ggpgh%m%m r quhwhﬁ?nyl sulfildryQ) | Gdifolenyl,
4 §§{7r@V@{YéT¢ ZZ’!}IHQMOBSLI 4,5 ;%ﬁ%/e@labq?cho‘genzgmyquﬂyﬁ 6,7,8-tetra-

BB ey EC) RO Bty SO b e

hydrdg;,yﬁdyl- t etlr ah,%deﬁki@{di@wmdmbryl 3,4,5,6- tetrahydropyr1m1d1ny1
[ et
th1ad1azoly18 thl?lzcglfa({]myq 81?aezolzy?[t}uenyl thieno[5,1-c]pyridyl, thiochromanyl,

triazolyl, 1,3,4-triazolo[2,3-b]pyrimidinyl and the like.

Substituents on Het (Het!, Het?, Het’, Het' and Het’) groups may, where
appropriate, be located on any atom in the ring system including a heteroatom.
The point of attachment of Het (Het', Het?, Het’, Het* and Het®) groups may be
via any atom in the ring system including (where appropriate) a heteroatom, or an
atom on any fused carbocyclic ring that may be present as part of the ring system.
Het (Hetl, Het?, Het’, Het* and Het®) groups may also be in the N- or S-oxidised

form.
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e] pyri mdi ne, tetrahydrofuranyl, tetrahydropyranyl,
3,4,5,6-tetrahydropyridyl, 1,2,3

wO42etea7@mhydr opyri m di nyl , PCT/SE2006/000689

3,4,5,6-tetrahydropyrimdinyl, thiadiazolyl,

t hi azolidinyl, thiazolyl, thienyl,

thieno[5,1-c]pyridyl, thiagchromanyl, triazolyl,

l,3,4-triazolo[2,3- Jpyrimdinyl and the liKke.
SafRU BB et R @0 REmbaR T land HE tidat nkd8t 5o midRficheandcitied did

groups nmay, where appropriate, be l'ocated on any atom
addition badtsr iSolyasasshamayried mentinged invdudsrhydrasen. The poi nt

of attachnment of Het (Hetl, Het2, Het3, Het4 and Het5)

groups nmay be via any atomin the ring system
Cobipplitdli Gp16ydiehtoraRbthaRd btk pRochstLdaatind hedéin de. AbER
~on any fused carbocyclic ring that may be present as
inveling @ provessyofithe inysntion) magexhipi fautorperism. ‘Heg procqsppfithe

. r : ' e - oxi.di S
i Bl Beebor SRR 10 58 o Brf e b R of
thelfeutb@etie forme e dn intixtited of agi stcladidinki on salts. Sol vates
that may be nentioned include hydrates. Conpounds
enpl oyed in or produced by the processes described
R4S, né | Sémi | B8 prdtfucl! BGeHR Rbedsflf described
Su?ﬁ%/@ﬁtr{?éﬁ?ﬁlﬁgy ex |%1|B}§édt ‘g{uton%ri scm %he pé}o%ess oefscrt1 hee
hetefny €iret ithmise ilvehdhg tlee processd sbe smvehteon) seayals@ coateiot aneror
of such conpouynds |{n any.,of their _.tautonmeric forns, or
mOth, RORYRARS. OOy P Y oG, BERE ophy, o phaastiomes “or
diRRPRAAARS, BAPHAY @GhibR oBfical hARHGEThBYrdcB® dTHRCAS&MSN thus
descri bed herein (i.e. those involving the tpr ocess of
encdmepassps ghe ush pr peoduglicnoot sishatomporedsoin #myr ef deiyrapbicali @
.carbon at.o and .may. t her ef or [ St. as enantioners or
dl%%é%qlsgpee&cg%ﬂ?r g{mé%léé“ﬁ‘;&f%g’%%ﬁﬁ OI%}JSt ical activity.
The process of the invention thus enconpasses the use
or production of such compounds in any of their
Alpseviatigins arie ligied sf Becod ebwisrspecifieAti®s. or in ni xtures of
any such forns. Abbreviations are |isted at the end of
this specification. As used herein, the term "am no
Agiseti detdiv,ghe teartip”anino lppetecivgr groms’ melieo poips mentioned in
n P H - . - n - -
“qut%gotitvg:élg):/qgs gn %l)Jr%gwlp nSy(gtlge%Ps!’,C3§yeg¥tPo%? IT?W. C?rregnee%cl E’I(?T\)I

Wutz, Wiley-Interscience (1999), in particular those mentioned in the chapter
entitled “Protection for the Amino Group” (see pages 494 to 502) of that
reference, the disclosure in which document is hereby incorporated by reference.
Specific examples of amino protective groups thus include:

(a) those which form . carbamate groups (e.g. to provide methyl,
cyclopropylmethyl, 1-methyl-1-cyclopropylmethyl, diisopropyl-methyl,
9-fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 2-furanylmethyl,
2,2, 2-trichloroethyl, 2-haloethyl, 2-trimethylsilylethyl, 2-methylthioethyl,
2-methylsulfonylethyl,  2(p-toluenesulfonyl)ethyl,  2-phosphonioethyl,
1,1-dimethylpropynyl, 1,1-dimethyl-3-(V,N-dimethylcarboxamido)propyl,
1,1-dimethyl-3-(V,N-diethylamino)propyl, ~1-methyl-1-(1-adamantyl)ethyl,
1-methyl-1-phenylethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-
1-(4-biphenylyl)ethyl, 1-methyl-1-(p—phenylazopheny1)ethyl, 1,1-dimethyl-



1

(=]

1

9,1

2

o

25

30

Witz, Wley-Interscience (1999), in particular those
mentioned in the chapter entitled "Protection for the

wamwea3@eoup” (see pages 494 to 502) of that reCesSEHDeN00689

the disclosure in which docunent is hereby
i ncorporated by reference. Specific exanples of am no
protective groups thus ingpude: (a) those which form.
car bamate groups (e.g. to provide nethyl,
| | | qp. 1 oethyl
d CYSARRARY) B b IEOnodo| pF SR oty
(s@bsﬁylf @blatylio rremmyflretsiciobuty,- fll:tmaﬂlquyebbyﬂyl cyclopentyl,

2 PY? oty Ih|§|or s @%Wh@%’ al oﬁéﬂ‘%%t}’&,etlﬁg}fomyl vinyl, allyl,

2- 1§ t iyl hyIS.phenyl,
) st o

1 8-qhimadinlyly| - 3- @\f lvydrdxmpmdlmdr box Jﬁf@@mﬁbﬁmpmdmﬂ),

e oxaiﬁ?&?%”%yk@%mér by r -
1- BBMW 3 ﬂ-dﬁﬁ’eﬂlﬂb@h&m yl (Rfcmi)b(ybenzyl p-nitrobenzyl, o-nitro-

1- et h henyl [ )eth
ng@ﬁy t p p eny azop %Q%/yl) © gromobenzyl chlorobenzyl;

1 % 1@% né, 12 ;é n% Iog)g% A yd[lmethglcarboxanndﬁg?nzyl)

cy bl yfla-chul»rm?ylbxmlzﬂutmmmroxyh@em?mlzyl p-(phenyl-
cyc X ni e ntyl ,
Y GEORGALy i 1D AP PR ARAnT T o b ezglsimpthyl,

-b@t ffdthyl, mdﬁibﬁé ?HH&HM' 4p% cRIE Ml trop ﬁergm)mﬁnyldl(z-
i V-h Xypiperidi ny di et hyl pi pér1 di ny

4, @yddjall)mab}nbfl Blan@thy)ll—l m—py@dnd) et}bghz;qomco’unyl or “S-benzyl,
2,4, 6-trinethyl benzyl, />-methoxybenzyl,
3, §a]gﬁaﬁ’€% ‘sll%sg’nzyl , p-decyl oxybenzyl, p-nitrobenzyl,

(by Nithds@DSRZH fordr 4méltl ﬁffsy'(@gnltb rﬁ’@@fdléy}’\’rformyl N-acetyl,

/ >- br omobenzyl , chl or obenz

_ di chl or obenz
/71\{-91@1nme¢tz | N@xm@wﬁhwfw Qmob%ﬁﬁwroacetyl

h
72 Ny S ERYRETI ) Bk SopBR Rt aseut ) Mpssotsstyly Vs
iy slakends] h en Wa Z;Q])ebﬁpﬁ)ﬂlonyﬂi b e IN-B —S{pmgdmbcyjyhmtyl‘)pﬂopmnyl
anthr I rreth henyl net h

FthENT;? t Pﬂmﬁ‘i’ﬁhe@ﬂké‘ﬁm t hydV: Z-g}ethgl 2rfgmigonbepgrApIopionyl,
1 'Wtzr}x%thyl 2- (o-pﬂéi&'lﬂ%ﬁﬁen%&%kopﬁrﬁ@mﬁ QL bbu9Fyl, N-iso-

butyryl N-o-nitrocinnamoyl,  N-picolinoyl, = N-(NV’-acetylmethionyl),
N-(N’-benzoylphenylalanyl), N-benzoyl, N-p-phenylbenzoyl, N-p-methoxy-
benzoyl, N-o-nitrobenzoyl, or N-o-(benzoyloxymethyl)benzoyl, amide
groups); h

(c) those which form N-alkyl groups (e.g. N-allyl, N—phénacyl, N-3-acetoxy-

propyl, N-(4-nitro-1-cyclohexyl-2-oxo-pyrrolin-3-yl), N-methoxymethyl,
N-chloroethoxymethyl, N-benzyloxymethyl, N-pivaloyloxymethyl,
N-2-tetrahydropyranyl, N-2,4-dinitrophenyl, N-benzyl, N-3,4-di-methoxy-
benzyl, N-o-nitrobenzyl, N-di(p-methoxyphenyl)methyl, N-triphenylmethyl,
N-(p-methoxyphenyl)-diphenylmethyl, N-diphenyl-4-pyridylmethyl,
N-2-picolyl N’-oxide, or N-dibenzosuberyl, groups);
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carbamate groups); (b) those which form am de groups

(e.g. to provide -fornyl, -acetyl, iV-chloroacetyl,
wOYewistieéor o- acetyl, iV-trichl oroacetyl, PCT/SE2006/000689

i V-trifluoroacetyl, iV-o-nitrophenyl acetyl,

i V-0-ni trophenoxyacetyl, iV-acetoacetyl,

-acetyl pyridi nium N 3-phenyl propi onyl,
- 3- (p- hydr oxyphenyl ) pr opi onyl ,

i Va3s ot | -
d! th%sé Q/hﬁih] fogxﬂ?gB %p@%gﬁenox %hp())rs o%c;r%ln%m}lps (e.g. N-diphenyl
- ZPhIBPhl}“M 2-( ONWMWVWOMP yl; pr OriV-dtBhIGI;lyltlnophosphmyl

BB R SRR o) P BB BB

| phenyl al anyl ), -benzoyl, iV-p- phenyl benzoyl ,
N-p nst’hoxybenzoyl, -o- nltrobenzo

(e)- otl(ob@ rwhdy (fQWeNﬁy]fqrblé rezoyns, (i &é’e@g%@p@fenyk N-ornitsee
WD RO 218l 4 BAHRR0S Seflurdb | MpenlalrRRARASHe:

| Vsilfengl,t r o= -nﬁl)bC4 atveoxlybéhzexsulfyiyl ol ion- IVytiphenylmethyl-
N- rret hoxyrret hi/ N- chl or oet hoxyrmet hyl ,
hyl ,

fenyl, exquns i V- pi val oyl oxymet hyI

o 2§{ ot aﬁﬂxﬁf RY" 2Ry forfﬂV%r\@?ﬁs gégr%tgbﬁg&{mlfonly}/ RENZYb-

oxybenzy

-d bémn&ah@nylp hépyhthex ybehzenesul foplyk ng)xll-lhvda,ﬁ#tmn,ethylb enzene-
N—(p met hox nyl ) -di phenyl l .,
N- SRRy A {? F%ﬁﬁ?ﬁ%‘e &@F&ﬁeﬁfgﬁw Mrp-methylbgpzylyifonyl,
)Y 1 bgd m
: Vpﬂkﬁﬁﬂos E&ﬁ&ﬁﬁ)ﬁﬁlforﬁ{ QJS mg%%&g%&mgb?gu\ggd@
(gﬁVﬂdﬁpmsﬁw%phsﬁpﬁvnyhdhykﬂﬂwﬁemmylth|ophosph|nyI,

- di phenyl t hi ophosphi nyl, -di et hyl phosphoryl,

- di benzyl phosphoryl, or -phenyl phosphoryl, groups);

Préf@x)red barass wéd;ﬂpéugﬂgrbf Yorguldf E¢ludetifdsesn @idh R represents
benzenesul fenyl, iV-0-nitrobenzenesul fenyl,

an |a1wmzo nrnéﬁoﬁivc EtsivR 192 & FE8eifab fpgment of formula [a in which:
Rzlrep Serﬂ 3 ﬁ;lhofoo é)ﬂ(é& S I{SG W{ﬂ)g{e or together with R3, represents

enzehes
_(L\Ltrlphenyhnethylsulfenyl groups)

R® represent H, Cy.3 alkyl or, together with R?, represents =0O;

R’ represents H, Cy.¢ alkyl, -E-(optionally substituted phenyl) or -E-Het';

R® represents H, Cis alkyl, -E-(optionally substituted phenyl), -C(O)R?,
-C(0)OR®®, S(0);R¥, -C(O)N(R*R® or -C(NH)NH,;

R to R independently represent Cy.¢ alkyl, or R® represents H;

R’ and R independently represent H or Cy.4 alkyl;

E represents, at each occurrence when used herein, a direct bond or C; alkylene;
A represents -G-, -J -N(Rlo)- or -J-O-;

B represents -Z-, -Z-NR")-, -Z-S(0)y-, -Z-0-;

G represents Cy.4 alkylene;

T represents C,4 alkylene;

Z represents a direct bond or Cy.; alkylene;

R and R indepeﬁdently represent H or C14 alkyl;

n represents 0 or 2;
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(f) those which form-sul fonyl groups (e.g.
N- benzenesul fonyl, i V-p-nitrobenzenesul fonyl,

wOYeds/13med hoxybenzenesul f onyl PCT/SE2006/000689

iV-2,4,6-trinmethyl benzenesul fonyl, N-toluenesulfonyl,
N- benzyl sul fonyl, i V-p-nethyl benzyl sul fonyl,
-trifiuoronethyl sul fonyl, 19r -phenacyl sul fonyl,
groups); and (g) that which forns the
*irdfrLdel i lagf BOMR-of RHEHESHESS A8 LHEShAly sGRALDE
R RSt ot BB Rle o debians gl compaunds

ose in whi'ch Rl représents an
onant norgsulistitteniseselpctedfram cyasy halot nitml, G atjybn€:.coflkoxy,

or 3¢l D13V Clys fhes s 1el- 3 al kyl,
NGO 9o DGR R sPldnes & "re
R'PeppesaicH allgli; 3 al kyl or, together with Rz,
J.epresents =0;" R5 represents H, Cl-6 al kyl, )
R'ZRo (Ropt insiependenty benresent et egrhetpphirense wirnHased hergn, H or
c.re roi—:,sents H, Cl-6 alkyl, -E-(ortionally substituted .
1Bheryl ), -C(O R8a, -C(O OR8b, S(O) 2R8c, -C(O) N(R9a)R9b
He'r to- IétNeNRionBBA stisstiRBed Bylepe bl afird yubiseipfeamesatectsd-foom
al kyl, or RB8a represents H R9a and_R9h independent!y
=Q, epiaage helod miro.ctag akdy|Crepalkepy, e MR s)Rap CAOR T and
C@ﬁé reence when used herein, a direct bond or CI-

al kyl ene; A represents -G, -J-N(R10)- or -J-O; B
Rlf*ap RéYendependently rZpfcR ) C;4 alRylSE@Yyl;, -Z-O; G
represents Cl-4 al g%{lien ;. J represents -4 al k Ie(ﬂe;
optional SPRYEHANE an ARl GRY apdNY BPUes: A% WIIRS| UREVISIHEh P

or Bobe 5SAERRAERBILA TR %%B}h%,%ﬁ&hlﬂlﬂﬂ%d 4 alkoxy.

represents 0 or 2; R4 represents phenyl or pyridyl,
bot h of which groups are optionally substituted by one

55 SR b B AL W R
amiif¥ Fro8eGE Sdib3r aadctubdl Bh3mba(dDféminli2 i in which:

R? represents H, methyl, -OR® or N(H)R;

R’ represents H or methyl;

R’ represents H, Cy., alkyl or phenyl (which phenyl group is optionally substituted
by one or more substituents selected from cyano and C;4 alkoxy);

R® represents H, Cy., alkyl, phenyl (which phenyl group is optionally substituted
by one or more substituents selected from cyano, halo, nitro, C;4 alkyl and Ci4
alkoxy), -C(0)-R® or -C(0)O-R®;

R® and R® independently represent Cy alkyl;

" A represents C;4 alkylene;

B represents -Z-, -Z-N(Ru)-, ~Z-3(0),- or -Z-O-;

R'! represents H or methyl;

R represents pyridyl or phenyl, which latter group is optionally substituted by one
to three substituents selected from cyano, nitro, C;, alkoxy, NH, and
-N(H)S(0),CHs.

Yet more preferred compoundé of formula I include those in which R represents

an amino protective group or a structural fragment of formula Ia in which:
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R12b represents Cl-3 al kyl; R13e to RL13m i ndependently
represent, at each occurrence when used herein, H or
wQ2e0b/1ar16yl ; Hetl to Hets are optionally subst PCUSEZDOLY00689
one or nore substituents selected from =0, cyano,
hal o, nitro, Cl-4 alkyl, Cl-4 al koxy, -N(Rl4a)R14b,
-C(O R140 and C(O) OR14d; RB4a to R14d independently
represent H, Cl-4 alkyl or aryl; optional substituents
ROR ﬁEéé-ltsﬁnQ)lﬁfré(ﬂ NypRT.oups, are unless otherw se
g , ohe or . nore’ substituents sel ected from cyano,
R“’hedpmsemstH ar whengl &pitiphaliin quiGtitviedabk oyng. ofvimoee substituents
red co ds..of formula I include those in
Sesﬁqfeegﬁ%%"ﬁlaélﬁr%ggﬂtzsauﬁﬁ irm no protective group or a
R5#eprtsénts &, phe ol fs@'bé’ﬁﬂlht@dlb dnB oMhéB cyl#o groups) or
redpresentsﬂhHl%grreq?E yCR or -N(H R6; R3 repregren%)s) H
-C40) PstibyaleyLiR5 represents H, Cl1-2 alkyl or phenyl
rm% Qoup is optionally substituted by one
Aggg}%r%gtesgd 1%{Jénts selected fromcyano and G -4
Baéﬁféskn'bs -ZRGZrl‘é@I)e,sZrﬂ(S))HorCZ{E al kyl , phenyl (which
pheny group . is_optiaonally substlt ed hy one or
R strpssseith @heylswibsdiuisd ty efpne yiafee v Hparsulay, the
| o koxy), -C(O) - R8a or -C(O)ORSb ; R8a
ptg’ E)Y”L on?er@e‘f)ezeltﬁ ently represent G -6 alkyl; A
represents Cl-4 al kylene; B represents -Z-,

PifeHoRy afered, Sabrndsyef SR Tt Tl

reBFeQétls iaf RBhb ‘iﬁ‘@t'e!:ﬁ/vesghl%ﬁ I Ut %&Mapﬂﬁgxh@mtwﬁﬁmura Ia in

Substituents sSelected fromcyano, nitro, Cl-2 al koxy,
whidl: and - N( H) S(O) 2CH3.

R? represents H or -OH;

m?—"

R} represents H;

A represents CHp;

B represents -Z-, -Z-N(H)- or -Z-O;

Z represents a direct bond or C;, alkylene;

R* represents para-cyanophenyl.

Especially preferred compounds of formula I include those in which R! represents

an amino protective group or one of the following sub-structures:

NC‘@‘”/\/?'(
NC )
_Q/\/\}{ , and particularly
N C—Q" O/Yﬁ
, such as
OH
N C@‘ O/\/}r\'
OH
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Yet nore preferred conmpounds of formula | include
those in which Rl represents an am no protective group

wonrow/13tmwact ural fragnent of fornula la i n whi 2aTRR2006/000689

represents H5 -OR5 or -N(HR 6; R5 represents H or
phenyl (optionally substituted by one or nore
substituents selected fromcyano and C -2 al koxy); R6
represents H, phenyl (optionally substituted by one or
K | 1363
In R38R BERHRY ofhe EFHON Sabic3 o fist by LR G
include -aZaﬁimo Pbtactipe esaptos ophefithe follmbag lsulmimbhhlys cyano
in the ortho- and/or_ in particular, the ara-position
relative to B. PartiEuI arly preferred conmpounds of
formula I includ ose)ln whisch R1 represents an
am no pr ot i 0 uctural fragnent of
formula la in R2represents Hor -OH R3
represents H A represents CH2; B r'epresents -Z-,

-Z-N(H)- or -2Z- re@ese ts a direct bond or Cl 2
al kyl ene; BC -@ S ophenyl . Especially
preferred conpouwpds /of forrrula I |ncam:ble those in

whi ch Rl represents an am no prot ective group or one
of the follow ng

o-StrU ture icularlyln an
-alternati veNesb ention, values of Rl
that may be nent\ d |ncI u an ani et ect i ve

group or one of the fol |l ow sub-structures wherein
Ria represents F partlcula I Hand Ra is as
her ei nbef or[ec K\H/oﬁr\r&partl cularly, CH3)

wherein R* represents F or, particularly, H and R! is as hereinbefore defined

(e.g. H or, particularly, CHz).

In another embodiment of the invention compounds of formula I that may be
mentioned include those in which R! represents 2-phenethyl (optionally
substituted in the phenyl part by one or more substituents (e.g. two substituents or,
particularly, one substituent) selected from halo (e.g. chloro or, particularly,
fluoro) and Cy4 alkoxy (e.g. methoxy)). In a particular embodiment, however, the

2-phenethyl group is unsubstituted.

It is preferred that the process of the invention is carried out to provide compounds

of formula I in which R' is an amino protective group.

Amino pfotective groups that may be mentioned, in particular with respect to R,
include those which provide the carbamate, N-alkyl .and N-sulfonyl groups
mentioned hereinbefore. Specific amino protective groups that R' may represent
thus include tert-butoxycarbonyl (to form a tert-Butylcarbamate group),
3,4-dimethoxybenzyl, o-nitrobenzyl, benzyl and, particularly, a benzenesulfonyl
group (which latter group is optionally substituted by one or more substituents
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I n anot her enbodi nent of the invention conpounds of
formula | that may be nentioned include those in which

wetoteapr®sent s 2- phenet hyl (optionally substit BCESE2006/000689

t he phenyl part by one or nore substituents (e.g. two
substituents or, particularly, one substituent)
selected fromhalo (e.g. c¥oro or, particularly,
fluoro) and Cl-4 al koxy (e.g. nethoxy)). In a
mpi@idred U eEinBeTo R inif Niespddd W Wb stitidaes én RAEAST RYdup)! OSkRh
IS unsubstituted. It is preferred that the process of
bangengspkfeitli GroUPs dagindee d‘{)—amobwepmlfpaﬂ, c 8rfpdiniti@ensene-
l& | {.n ' ' m RO ot,ect i
SRR 2% cor PO BRAS BT 20 BF USSPy
4-pammotenratesulfdnyl,r danehylbérzeibulfond] ubmettoagbenabiestilfonyl,
rovide the carbgmate, jV-al kyl and i V-sul fonyl groups
2 Rriprsaib s RB R r 1 » SPRETIFIY:  HRfURStiyFes: dengepesulionyl
[UPsS that RL nmay represent thus include ter
- but oxycarbonyl (to forma r -butyl carbamate group),
3, 4-di mret hoxybenzyl, s-nitrobenzyl, ben:zyl and,

A LT S b
arShtREIfbAE N pe ARt ARREsiHoneleN Ref alkanddulbndtes gﬁ%t pL8luene-

sbstituents on an aryl group). Such benzene fonyl
sudfonaitss 2i Be 4eitrobengenesaliensi maethirteswlfgnate, benzenesulfonate or

nﬁljléfo%%%{egﬁ?o%%?eges&Lla;t}%ﬂfélély %r;efe%ed compounds of formula III

uor obenzenesul f ony

indludb kinyse hewaRhds ubfredtyts, hat (REsuEhiigraRRes Ul f onyl
4- et hyl benzenesul fonyl, 4- et hoxybenzenesul f onyl ,
2,4,6-trinmethyl benzenesul fonyl and, especially,

; | Quns. r: r .
Ry TR, RSN PO B Rl DU b8 of g ingle
ematiomeenors imainantienenedyl émivhet®, form. For example, when L!

er fl uor pal kanesul f onat e or al kanesul fonate, (e.qg.
reglﬂet*?ﬂtﬁé’ &l PGP ound Ogrfoqf-l Ptlﬁogékﬁl&{%@(ﬂf@g Agpeeferably

by ESHE (HEE PartRERAGNES Kb QRO .
e@i ?I uor orrggt?hangsul f ong’t e) F )Pariﬁ% c:lﬁflf?/n%r eferred
conmpounds of fornula Il include those in which L1

epresents. hal o (especiall,y. chloro). It is.preferred
T SRR SRR Dbt Risiitin e Prdess b s Rl gy be
whief, 'Brof/ater ik @ith organic solvent that is miscible with water. In this

o G

respect, organic solvents that may be mentioned include tetrahydrofuran and
Ci4 alkyl alcohols (such as methanol, ethanol and IMS). When a water-miscible
organic solvent is employed, then that solvent is preferably a C;4 alkyl alcohol

" (e.g. IMS). However, the most preferred aqueous solvent system is water on its

own (i.e. not mixed with any organic solvents).

The stoichiometric ratio of the compound of formula II to the compound of
formula III is at least 1:2, but is preferably any ratio from 1:2 to 1:8. Particularly

preferred ratios include those from 1:2 to 1:6, such as 1:4 or thereabouts.

It is preferred that compounds of formulae II and IIT are mixed with the aqueous

solvent system prior to the introduction of base.
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enantiomer, or in enantionerically enriched form For
exanpl e, when L1 represents chloro, the conpound of

woanwuBzed | | (epi chl orohydrin) is preferably eRpISEz®6/000689

inthe (S)- or, particularly, the (R - enantioneric
form The aqueous sol vent system enpl oyed in the
process of the invention mmy be water, or water m xed
with organic solvent that is mscible with water. In

Thé Raid&s {ﬁ?&fn’a}%y Ired H MSMERpéHRte FBM NPoMRDEE A8k as
I nclude tetra ofuran and Cl-4 al kyl al cohols (such
froms3 netdaGak.g. Eohaddio $57€) ISy furthies prefemed that theguixbire of

co B SR g TR S0 08h L lp e

speeiTRdMBSperfued Hibad tROMABEStRAIYBMNe. System i s water on
its owmn (i.e. not mxed with any organi c solvents).

The stoichionetric ratio of the conpound of fornula I

;s s o .
nst BRRR  PEULE ohbnd sk SR8l Pyl 15
(c.RREvdened .0 ahd 03.5) fudhuddetad 1{5 amd 12.0) tarirg 6 firs petiod

e s v el e RPN
su Oché(ttelp ks rﬁXi‘fﬁa%[i@dfp&e/irﬁaﬁ%l t%éﬁ ﬁg?%g?ﬁ; 5)%%1@ EhO8cBhd géﬁ’cﬁi Jfase

reaction 1s pre at anyterrp rature
additiomtBOpHds pRBEablyuntintainet mathiBthetsped i@ fangg by couimel4og

to 550C). Jt.is further preferred that the m xture of
ﬂ“@@ﬁﬁ%@ﬁ%%“%ﬁ“@%rnulae Il and 111 and the aqueous
sol vent systemis raised to the specified tenperature

prior to the introduction of base. As stated above,
Ast 4lgo ptatedf alhdve, theeatitrieoratini oft the firsks ta #ies serond nseipdedrbase

d 13 (e.g. bet 13,..0_and 5 h
oo ISk S Sessy TirtpeRly it 0t 05 GgsRo R B PR
patidfiatl§, 1 NONer s Nbriexafpy) dyiRar thedreadtiodafepatitinel @h a
control led such that it is _maintained within that pH
labogatere. sctler(egg employinadhoyt pdpinrien el psewpaws of @ﬁrpulgﬁ&
. | S e HH
ok Byl 50 Yo B hIe pRaegil s penas

suci & ©d0aRays, (elghbetwes® 16386 el DAY hBuftherstvhémw thehreaction is
second period of base )
performed on a plant scale (e.g. employing about 1 kmole of a compound of

formula II), then the ratio preferably has a value from 1:5 to 1:10.

It is preferred that the reaction is maintained at the specified pH until it is
substantially complete (e.g. until the point where 95% or more of the compound of

formula II has been consumed).

The base employed in the process of the invention is preferably a water-soluble
base. Bases that may be mentioned therefore include alkali metal carbonates,
alkali metal hydrogencarbonates and/or, particularly, alkali metal hydroxides (e.g.
sodium hydroxide).

The base may be employed as a solid or, preferably, in the form of an aqueous

solution. When the base is added as an aqueous solution, the percentage weight of
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addition is 1:5 or less. Preferably, this ratiois 1:8
or less, such as 1:10 or less or, particularly, 1:12

wonroleassie9 For exanpl e, when the reaction i s pePCOSEEB6/000689

on a | aboratory scale (e.g. enploying about 0.75 noles
of a conmpound of formula Il), then the ratio of first
to second periods of baseladdition is preferably 1:20
or less, such as 1:30 or less (e.g. between 1:36 and
the lra%g)m ‘Jfa«efli iaeaetw&é}leﬁ hes0, YRGE0H) bétw@@r{ b@raﬁaa%on Rudh as
sca e.g. enploying about 1 knole of
abmﬂﬁﬁb&wﬂWof fornula I1), then the ratio preferably has
a value from1l:5 to 1:10. It is preferred that the

reaction is maintained at the specified pHuntil it is
D&M@&h@ ikt ?deh?zfd &P HRLEhAi{i®n, Ghe tﬁﬁipelrathﬁeomle Fhactios meixBReo
nore of the conpound of formula Il has been

mac'om@a nkdy prefmedoﬁ@é tlmmt%g%bl%ie redditionptusingsthe drstppsiod is

I
e e
GSRQQBaﬁﬁbgﬁﬁmﬁBKabBOﬂB(ag1hxﬂnogﬁﬂﬁﬁnbonates and/ or,

particularly, alkali metal hydroxides (e.g. sodi um
hydr oxi de). The base may be enployed as a solid or,

Un?%@fcgﬁ&wl% statg%,eg@eﬁ %&510% @alBet o st&QMhLe% -

ase’ 1s as an aq eous so utlon
qupted derdin géthwesmglot tooddidearhbisases, thase tassunes theatserd raciﬂs and
referably between 20 and .40, such as abo

50,
bawv@ﬂftm?wﬁa OF hesepf paly PERYg CERYHReEn 10N ReF Fiple Pﬁ gaid or
balé I}Q%’ cBdvile ahetii8 JreReds 81 Pisd %ﬁn Me bRy td ldohdte or

preferred that the rate of base addifion during the
acédpt shoyethian doties nEdie rofahyctrogena ncms aisn ccvntqnpletqde prd gequirss

the reactio tur n_the ge fro
colSPRPB 61 O POTHOSSF heaBe i g St hsbycHiometic
ratidyl eSs Ofoh 8% W18, What €itb acld elﬁprwb@is @ptotieathen osilyoiMlf the

stoi chiometric ratios are quot ed herein Wt h respect

mctl@r gaquiyalents gvith be stequinet sompaighetor Mlen sk TIOREtigs agiA dis
e 360, SRR U5 8 BBSEE oMb nONS, TR gy

ase, “res
haﬁf th@&h@i&r qhtiBas e badearo g einpoyadicbmipyred dtodohatie netessary

where a monobasic compound (e.g. NaHCO3) is used, and so on.

When the reaction between compounds of formulae II and III is substantially
complete, the product may be isolated by techniques known to those skilled in the
art, such as evaporation of solvent and any excess volatile reagents that may be
employed, extraction with a suitable organic solvent, filtration and/or

crystallisation.

Suitable organic solvents that may be employed for extraction of a compound of
formula I include those that are immiscible with water, such as di(C;¢ alkyl)
ethers (such as di(C;.4 alkyl) ethers, e.g. diethyl ether), C1-5 alkyl acetates (such as
Ci4 alkyl acetates, e.g. ethyl acetate), higher alkyl (e.g. Cs.10) alcohols, chlorinated
hydrocarbons (e.g. chlorinated C;4 alkanes such as dichloromethane, chloroform

and carbon tetréchloride), hexane, petroleum ether, and aromatic hydrocarbons,
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accept nore than one nole of hydrogen ions is
contenpl ated and requires correspondi ng recal cul ation

wofhodche7gaot ed nol ar equi val ents and st oi chi onBCTISE2006/000689

rati os. Thus, for exanple, where the acid enployed is

di protic, then only half the nolar equivalents wll be

requi red conpared to whenig nonoprotic acid is

enpl oyed. Simlarly, the use of a di basi ¢ conpound

h Y

ol bR AR L R e DRy Yo
meshigere, xybaep bawilene)d nhtefambd(oaagguc Dl HEES Yori extrastoah, 1na1|ude

so.on. Wien the reaction between conmpounds of fornmnul ae
chlopobergene; | s substantially conplete, the product may

be isolated by techni ques known to those skilled in

the art, such as evaporation of solvent and any excess

The giredict exaye a?gbnlr@i tble d‘urthgwubiéieé mpmyemmcgm kacwi dm those
sl & ereiy b et Silohapt eI ve

enpl oyed for extraction of a conpound of fornula I
i nclude those that are immscible with water, such as

Compoundsobforpula 1bené 18 apd derivaiyes therspiarg either commpspiglly
avgl %lﬁ dérgtl%}g owit estnp etfu), ’ht&”gt%x@ef Z&g@/ lfOl?%?éIﬁ}hl%S 11‘(’(%&1%{?&1%? pcﬂ'enfr

ace acet
apﬁl@caﬁonm (0]0))] /H99@,hWC‘8 OZBB 690 B0 (2YARRE4L,athb Q]ﬁmlo(s&rel of
chlorlnated Cl- al kanes such_as dICh| r amet hane
141 #iediessn laﬁ%mera# TeERTPRECh PH AT e conventwnal

@%1%9581% cc@fﬁqn&:r WiRkh Gl Ye@ﬁlgﬁﬁésg rﬁ{lﬁr I%H&E/ #ilable

orobenzene and nono-
stalrmﬁg mbieyiblbeningrappropeaiy. reagesistant] ecaetiox yorgiteonsor
toluene). Preferred organic solvents for extraction
i ncl ude chl or obenzene. The product may, if desired, be

Asf é%&t%ﬁ‘ %BO\FBJ rcblfnbsﬁhdd%frfsnﬁxﬁgmme@qeesls&%wrhnaolftdéa%& further
inthe art (e.g. by chromat ogr aphy,

pudﬁsd u$1ngtt¢0bmqamkrmwrrte¢hqsstsblllled ¢mthe@nt) . Conpounds of
formula Il and Il and derivatives thereof, are either
commercially available, are known in the literature

Hdv&Rr, #noOh 9@3@&9& @mbodireéid a3 B8 aprefent eiMendpR)| Edpdu@BS of

WO 01/ 289 WO 02/ 83690 and 02/ 28864, the
forgnala [ aes fughergaborated to provide 3,7-dihydroxy-1,5-diazacyclooctanes.

Thus according to a second aspect of the invention, there is provided a process for

the preparation of a compound of formula IV,

/i
RN \‘/N—Rﬁ WY,
OH

or a salt and/or solvate thereof;
wherein R'® represents H, an amino protective group or a structural fragment of

formula Ia, as defined above; and

- R!is as defined above;
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whi ch are hereby incorporated by reference) or may be
obt ai ned by conventional synthetic procedures, in

weacoewridarsge Wit h known t echni ques, from readi | PCT/SE2006/000689

avai l able starting materials using appropriate
reagents and reaction conditions. As stated above,
conpounds of fornmula | mayg be isolated and, if
desired, further purified using techniques known to
[ ' t,.. Iof £ r af
e e o o S B ey above,
witharsouipauvhd af forfouta Vier el aborated to provide
3, 7-di hydr oxy- B€$giazacyclooctanes. Thus according to
a second aspecCt'or the invention, there€ is provided a
or RERCARIForisBlvatdtBeRbEPar ation of a conpound of fornula
IV, or. a salt and/or solvate thereof; wherein R15
wherspr BSenasdefinedrabayd; and pr ot ecti ve group or a
structural fragnent of fornula la, as defined above;
and Rl is as defined above; which process conpri ses
wheRa¢ theWonPouddsS oNfemil [aindf Vv araadiel, separattey, sidltateowsty
with a conmpound of fornula V, HZN-R15 V or a salt
anch t A ciubsantalyecquel e frate\fepalen PRI snipytego garpghiog vessel
; wherein the conpounds of fornmula I and V
Cm%%gﬁgagg&gtseparately, simul taneously and at a
substantially equivalent rate of noles per mnute, to
a reaction _vessel coptaining solvent. In a preferre ‘
In 3sEirA FERRTR ot BESeR AT e tseokh iRt of the
in\?eﬁﬁgxitmgﬁoﬁlpguﬂcﬂzieﬂ%hhﬁlﬂd it BRodeesmaung e %Ifo@éﬁwc@orhin'g%
produced ustng the process according to the first
theafSgseaspedfof theeinventmmt i on. In this respect, and
according to a third aspect of the invention, there is
provi ded a process for the preparation of a conpound

In ®is fRpeBd] dl a¥cor@nghB aehid edREo fARE idVRMtion, there is provided a

process for the preparation of a compound of formula IV, as hereinbefore defined,

or a salt and/or solvate thereof, which process comprises:

‘(i) a process according to the first aspect of the invention, as hereinbefore

described, for the preparation of a compound of formula I, as hereinbefore
defined; and then

(ii) reaction of the resulting compound of formula I, or a salt and/or solvate
" thereof, with a compound of formula V, as hereinbefore defined, wherein the
compounds of formulae I and V are added, separately, simultaneously and at

a substantially equivalent rate of moles per minute, to a reaction vessel

containing solvent.

Preferred compounds of formula IV include those in which:
R! and R” do not both represent a structural fragment of formula Ia;
R! takes the values indicated hereinbefore as preferred with respect to compounds

of formula I;
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or a salt and/or solvate thereof, which process
conprises: (i) a process according to the first aspect

wonodashe7iemvent i on, as herei nbef ore descri bed, POT/SER®6/000689

preparation of a conpound of fornmula I, as

her ei nbefore defined; and then (ii) reaction of the

resul ting conpound of forpola I, or a salt and/or

sol vate thereof, with a conpound of fornula V, as

1h ' . ' ein the conpounds of
R‘f%&%%ﬁggg?&gﬁgﬁ%b%?gw%%%e , separately, sinmultaneously

and at a substantially equivalent rate of nol es per

eactl vess cont a I
Inpp é t%ffl?tév& ﬁ‘e@w& e 1y acqmpﬁug'ég 8@’@9 V@Q@ fhat may
be\fﬁen(ﬁened%cﬁaéi tH3ke upl@hf&ﬁton@ BFR! kRPRESEPHeséhtSS pHedetiyRland

fragnment of fornmula la; Rl takes the yal ues indicated
thdethei népedsonte a@saxpmefmpteeuvmvgmpr(egp& repyessowpbDheRstiol

R15 r.e ents an_ani.no [
ang & Ttz ut S REIRIG et p L Bk S BB, &P
R 'ofepfegéid b phbnéthlaind Y rbsresenmy Aop@thol protedtlee gfﬁmp&sub]‘ﬂ as
whi ch one of R and R 5 represents_ 2-pheneth and the
bepzanesul foapk esseanzyl) adndhisrenhodines the eﬂO -DrBehy grc@lp gy, be
7
orlFRAGER RS0 BSREHEK aRRE i RRFPORD TR o el L.
Rl represents 2-phenet hyI and R15 represents an am no

orotectlve group suchsas benzenesul ny benz
Aot pOECRYH SEAURE fhat I{‘Hh ngy. bfﬁ’é‘??é%l;‘i‘f’ cda?ﬁenféﬁt B tde' the

Ngg(&t: gﬂﬁ% @H@?&d‘f ﬁé%&fﬁﬁei%fe dpSRELRe SmAROMBtdcvVE Gl @t

or nul . Am no protective groups
1n¢WbﬁnﬁﬂﬁbmﬁWw¢bpmpa$htRfn&MmdemnhdgednhabomeKMYMwtﬂ&a

s, nment i oned herei nbefore. Particul ar
be&@ﬁ X’rﬁsg éagf 9%‘12@&&9;‘}8 ‘that may be mentioned with
respect to R15 thus include 3, 4-dinmethoxybenzyl,
o-ni trobenzyl and, especially, benzyl groups. when R1
When RR1: &dbﬁfshbq’cb ppﬁrgm aanho QTS ivecgrioves, gheu pisis pratepred

(though 3t 8o necessary in all cases) that the two groups are orthogonal. For

example, when R' represents an acid-labile amino protective group, then RY
represents an N-alkyl group, such as those mentioned hereinbefore with respect to
RY (e.g. benzyl). In this way, the group that R! represents may be cleaved under
conditions (e.g. acid-catalysed hydrolysis) to which the R group is resistant.

The term “acid-labile amino protective group”, when used herein includes
references to optionally substituted benzenesulfonyl groups defined hereinbefore
with respect to R' (e.g. 2- or 4-fluorobenzene-sulfonyl, 2- or 4-chlorobenzene-
sulfonyl, 4-bromobenzenesulfonyl, 4-methylbenzenesulfonyl, 4-methoxybenzene-
sulfonyl, 2,4,6-trimethylbenzenesulfonyl and, especially, unsubstituted benzene-
sutfonyl).

In the processes according to the second and third aspects of the invention, it is
preferred that the stoichiometric ratio of the compound of formula I to the

compound of formula V is in the range of 2:1 to 1:2, such as about 1:1 (e.g. 10:9).
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(though it is not necessary in all cases) that the two
groups are orthogonal. For exanple, when Rl represents

wano@asdsh abi | e am no protective group, then RRET/SE2006/000689

represents an iV-al kyl group, such as those nenti oned
herei nbefore with respect to R15 (e.g. benzyl). In
this way, the group that RL represents may be cl eaved
under conditions (e.g. acid-catal ysed hydrolysis) to
r .
ol iy (Rl BBk v AR AR wilhS P hRhenction peween,
thel cmmpiﬂﬁés vé fenmtaecsaid Voptiude shd watrnssdiblatazganic solvents

deog L Boretp Rt &F HHS Boenget, SOIFphe LB homen oty pctude
Clﬁ _alrlé% %1'&59619 Reazanasitlol QﬁB’?artféui&HSmHMS REaRamUbE onyl ,

'benzenesul f onyl met hoxybenzenesul f onyl ,
2,4, 6- trlnethylbenzenesulfonyl and, especially,

1)q]

TR R b B SRR T i S, BUSEF Bfomea a
ammibihe o ?&ferhﬁly,l Slevdted eshpdatifate. g hat refiox)c hlA@HRiohaliy the
ratio of the conpound of forrmula | to the conmpound o
terparaturenatywhish the repctiondn de psrformad mgy,1fop any givgn z§9 V§Ro0f

I
inghigbeq Sofhs, 0 ot koGl BRI ol (P uRhGRGor

elevar Auesdsreqk.gf Gomid.ago 2 amdsphergsadfudierprémsure). The elevated
wat er-m sci bl e organi c sol q)s descri.bed

Proseyte; MBE RS generaiednios ¢xample by bEttingntR 3 segledryyssk the
reeﬂiﬁ hiARege cffthzl;\ ;é.ﬁ'ﬂ) 'témg&léﬁﬁke ?A ‘ﬁﬁaheljlcﬁen s&RoR SerRp ol

parti net hanol . The reacti on
Fobekmzapla ﬂ]heearcunnmwgdﬁ whdtgedt femi604nPORC ifag. Beor 88°C)

wilgihaia argnpange G bprllS SEdaes RIRY T e
terrperature at which the reaction is be perforned nay,

for any given solvent, be increased above the refl ux
Inttberpecrcasm aeozding tortlsp thard @ppcpte@fsihpembﬁgntlam thiesesmppenné fof

ted ure e fr enLes
fofyih grisdetirapn erecgrdpirrel e SaliPec Rl RR R R Rl n
witieH it IBRlissd #Bdm rabihihe the pﬁ)c‘éﬁb’iit&drd\i@,s&ﬁiha ﬁrhteaspect of
reaction m xture from ambi ent tamaauneto

the inysetion: Bastexampleerpatedhe cempaund of ompile [ iy qiféraﬁfééélitp 3R
orTBYc BAVERNHE H8ls Fbrnl dOeE Frrdr Fe2Ron RtvFeen Hle AbmPBEAds of

formula II and III is complete), then the compound of formula I may be employed

in step (b) of the process according to the third aspect of the invention as a

solution in that organic solvent (e.g. chlorobenzene).

As stated above, in the processes according to the second and third aspects of the
invention, the compounds of formulae I and V are added simultaneously and

separately to the reaction vessel.

By “simultaneously” we include references to the compounds of formulae I and V
having their addition to the reaction vessel both initiated and terminated at

approximately the same time.
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under 0.4 to 0.8 atnospheres (e.g. about 0.5
at nospheres) of overpressure. In the process according

woaodchie7t6hi rd aspect of the invention, the conpous#a26/000689

formula | is preferably enployed directly (i.e.

wi t hout isolation) in the formin which it is obtained

fromperformng the procegs according to the first

aspect of the invention. For exanple, where the

0 5 Bcfudl i@thd 09 8lnfulae I

Fw@%#sggtg%%%%ggbg%%gwpgfﬁg f.e. after (ggggfgn ae
and ¥ beien keftephysicplby separadé (€. grasideparbte solatidnk loristores of neat

conpl ete), then the_ compound of formul a | y be
ORIy we] the DY 55 R SHEORRBECEHORSFHFRY 1o ¢ he

third aspect of the invention as a solution in that

organi ¢ solvent (e.g. chlorobenzene). As stated above,
The mateh of probesess esinateca vdiichy theocomippugds of épramthet hinddV are

pects of the_ invention., the, conpounds of for
aadiREVAE, BectaiCye et S ey SO fon ¥ FH1¢ Rgbo
whi@ek ireAbtbRSS pbrfor@ed. STHA fhrnarUs additi infiht wee form 0.1
references to the conpounds of fornulae | and V havi ng
millizetle parigiingte o 16 meles paapitim(ase sbevt barpolimin oaabey!

i LA j | t . 1]
o e, TS PR Ul B
to tfe violirAzIbB@1Vvend idtidllyhsresent locthe reposion vedskly(i.s cpanalt/enin.L)

€e.g. .as separate solutions_or store f neat
and SR GRS (e P FOROM B h O B TR &1 of 1 b5 i a
t.] VES) : e rates of noles per mnute at
fh%ﬁ?%ﬁb?%g coéggﬁﬁgg of formulae | and V are added to
the reaction vessel can vary greatly, dependi ng upon

t he scal n ich e reacti [ erfornmed. ,Thu
Therrempapasstt 1aat or b gty 0SS Frbsain Yovse) mo it
a (Ot SideQr 1ohrTBl1 83y, REAt Ao hfinh&r. IFheddditfon m#HBé ddHidved

o about 3 nholes/m'n). However, it is preferred that
usingemezaus &knofnatd dheseciilled imghe erteshohedsdryi meterest ferge syringe)
vol une of tsoI vent initially present in the reaction
PURPS QL FOLRMENETS. | n hpl e/ min. L) and that this rate is in
the region of 0.1 to 10 nmmol/mn.L (e.g. 0.5 to 1.5,

such as from0.9 to 0.95 nnnl/nin.%?. _ ,
When the reaction is substantially complete, the product may be isolated and, if

| desired, further purified as hereinbefore described.

Compounds of formula IV may be further elaborated to provide oxabispidines by

dehydrative cyclisation.

Thus, according to a fourth aspect of the invention, there is provided a process for
the preparation of a compound of formula VI,
0O

N N_
R TORP Vi

or a salt and/or solvate thereof;

wherein R! and R?® are as hereinbefore defined;
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The conpounds of fornulae | and V may be added to the
reaction vessel in either a portion-w se or,

weandeiisuieéar | y, conti nuous manner. The additi onPOBSED®6/000689

achi eved using nmeans known to those skilled in the
art, such as by netered (e.g. syringe) punps or
rotaneters. Wien the reaction is substantially
conpl ete, the product may be isolated and, if desired,
r r Qi M6
e T e T LR g
of ax atipqirdi nﬁsfoh;ruldew,d falowed by alehydraiivn .cydlinaion of that
according to a fourth aspect of the invention, there
compoundsyi ded a process for the preparation of a
conmpound of formula VI, or a salt and/or solvate
t hereof; wherein Rl and R15 are as herei nbefore
Prfertécheminmhindh op farouds Vi dralvdesibeserinpwlich & and R represent

SRS PR b RSB B v

cyclisation of that conpound. Preferred conpounds of
formula VI include those in which Rl and R15 represeg
In ppether enkodingnt,of thesnysiepospposney af formuds; Yd dhatgpay be

me%ﬁgﬁ)&ft‘%gﬁldg findsQLAY, }{n? biRa Qjﬂh@f” ﬁﬂps%ﬁisr@gﬁen%fhy{ Bed

i'nven conpoun or mul a
theethei Gepeshents AnugRinbi promeﬂve groubi (elg. @ﬁ rqfredafhtsamﬂhmﬂlyl

resents 2-pheneth and t he ot her ts, an
ang REPTRICRIE SamyRo aroa%r&vs &rOyP spala h*éf‘&?%%ﬂgh‘? or benzyl, or
R'% gﬂ%@&ﬁ@g H I?éﬂgyl Rhdres r@?%ﬁ:tngs Qf{‘aﬁiﬂonls}oﬁércﬁ{f@ %du‘ﬁesuch as

up SUC enzenesul ony or enzy ,
benmneauifenylsoxzqughetIh;thxsaamdaolémsem,eme é’selmsﬂ)arh geoviprigay be

onfipsfieubiff Al tors B FRETRRR b CGRun ] Fhftte:

optionally substit uted as descri bed above in relation
to conpounds of forrmula |I . The process according to
Therrgotass rawpré@get@ttheffounﬂe aspeglepf theninyeRtigsemgy ieoparfogmed

unflJIZEHORACHU RN E PR | LS KRN ek Bn! RtnSHsithd £ heBGHHRE

escr
WO 02/28864 and WO 02/83690. Conditions thus include reaction in the

presence of a suitable dehydrating reagent, such as sulfuric acid (e.g. concentrated

sulfuric acid) or a sulfonic acid (e.g. an alkane or perfluoroalkanesulfonic acid,

such as methanesulfonic acid, including anhydrous methanesulfonic acid).

The skilled person will appreciate that certain R! and/or R" groups of compounds
of formulae IV and VI may be removed or converted into other R! and/or RV
groups respectively. For example, compounds wherein RY represents an amino
protective group may be converted to corresponding compounds wherein R
represents H by cleavage of that amino protective group. However, in a
particularly convenient process, a compound of formula VI in which R! represents
an amino protective group is further elaborated by removal of that amino

protective group.
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WO 02/ 28864 and WD 02/ 83690. Conditions thus include
reaction in the presence of a suitable dehydrating

woeaanticysuch as sulfuric acid (e.g. concentr RCEME2006/000689

sul furic acid) or a sulfonic acid (e.g. an al kane or
per f| uor oal kanesul foni c acid, such as nethanesul fonic
aci d, including anhydrous24ret hanesul fonic acid). The
skilled person will appreciate that certain Rl and/or
f Hngsthef l ¥ pegded Refor

o e PAN e PRka)

thereepreatidnlaycomponnestfopigla ¥dnpounds wherein R15
represents an am ngprotective group nay be convertéd
to corresponding c ounds wherein R15 represents H by
cl eavage of that am protective group. However, in a
particularly con i rocess, a conpound of fornula
VI in which RLr eseny's an amno protective group is
further el aboratedNby Nemgyal of that am no protective
group. Thus, acchtding toRa fifth asflect of the

i nventjon, there |)g provi ded a process for the
oré,s@bg}déeqsg}yangthgreg npound of fornula VII, or a salt

w@&gﬁ 15§91, W'g ﬁﬂ%%rs%ﬁn@@%ﬁicﬁ R38esk ToRpri&Y §ipb&kO e

ned, process comprises a process as .
heteenbeforb désmbedj s dhé pregarfation bhie cpm@pvamchof fonmola Yl in which

conpound of formula.Vl in n
R TRBRG o SBOOITEYT Ut By g0 TRt A Broteckive
6H tective group. Preferred conpounds of formula VIl
cl ude those in which R15 represents an am no
protectlve group, such as benzyl In an alternative

PR sy pu et ol Vo Aot BER ol R entl o

anﬁﬁcp ﬁf@&ﬂh@F&m pheiieae¥énzyl.n t hi s embodi ment, the
enet hyl" group may be optionally substi tuted as
descrlbed above in relation to conpounds of formula I

In: anWEer&a?%e %B‘E\;%ﬁﬂﬁ&ltt %cftthg Qn\QJntlgﬂ @Hﬂl&%n% QF 8k ME VII that

represent
may be mentioned include those in which R represents 2-phenethyl. In this

embodiment, the 2-phenethyl group may be optionally substituted as described

above in relation to compounds of formula I.

Methods of deprotection of an amino protective groups that R! may represent are
known to those skilled in the art and include methods disclosed in the reference
“Protective Groups in Organic Synthesis”, 39 edition, T.W. Greene & P.G.M.
Wutz, Wiley-Interscience (1999). For example, when R! represents an acid-labile
amino protective group, such as an unsubstituted benzenesulfonyl group, then
conditions that may be employed include those described in WO 02/83690 and
WO 02/28864 (e.g. reaction in the presence of an acid (e.g. concentrated
hydrobromic acid) at, for example, elevated temperature (e.g. 95°C or, if a slight
overpressure (e.g. about 0.2 to 0.27 atmospheres (3 to 4 psi)) is utilised in the
reaction, from 100 to 125°C, such as about 122°C).
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known to those skilled in the art and include nethods

di sclosed in the reference "Protective Goups in
warewsnBT/e®ynt hesi s, 3rd edition, T.W G eene RCPS&W05/000689

Witz, Wley-Interscience (1999). For exanple, when Rl

represents an acid-labile am no protective group, such

as an unsubstituted benzergesul fonyl group, then

conditions that nay be enpl oyed include those

e . o o

AUSERE R b Aol LRt ey FheRripd S OF pBforming e
prefat riaberdiong thectettjoval of ftisr Réxgroyp,ewhed gwatgeohp represents a

berpghegul gt ot ¢ FBaRo ydrolapisep elips FG0G TR IR ppect
and;%dghftcﬁ%toi dixth ARd s&REHH RpPectd 6L HARnfich, Hrdfs proviaey: as

2C) . Alternatively, and according to a
particularly preferred node of perform ng the present

i nventio he renpval of the R [

o EperSpps H Rt aR R ofch etfe Bty VL0 phitBbetor
byddnnde oby & islt iafd/Br klvttethareb ] whith Rdcesy epgides salfiakic
according to sixth and seventh aspects of the
i nacidrcptelysed drelypis opp sgmpernd ¢fifproaulaMeess for the
preparation of a coppound of fornmula VII, as
her ei nbef ore defined\ or a salt and/or solvate
t hereof, which pro conprises sulfuric
aci d-cat al ysed hydr of a conpound of fornula
Via, or a salt an vate thereof, wherein RI| a
represents benzepedll f Dhyl jsoptional |y substituted on
t he benzene riﬁ% b y one dr nore su ituents sel ected

fromC 1-4 alkyl,, C 1-4 al koxy. and hal o d '

ashér %313[% B%‘?Srr é(’la &Fi t?q‘érﬁ?ﬁawge%ﬁnl a pr eos‘grétg g’ eflog?n]e? 1H£on§/1
Pr 6Pl Ofb&tithted OO WBAZEAE fi Wy éneVbl .m@e dubsiituénts
and/ or solvate thereof, as hereinbefore defined,  which

pr sdested Eom s abkyl.af-a afkiosy aad hado, asdeR nsfag mereinbefore
de %i% ed for the preparation of a conpound off

ff 89 laa VI in which R1 represents RI| a, as
her ei nbefore defined, followed b y (b) reaction of the

resul ting_conmpound of fornmula VI, or a salf{ and/
am a processg for tl?gjpreparation ot a compound of fgrmula i, ora saﬁ

rand/ or

solvate thereof, as hereinbefore defined, which process comprises

(a) a process as hereinbefore described for the preparation of a compound
of formula VI in which R} represents R as hereinbefore defined,

followed by

(b) reaction of the resulting compound of formula VI, or a salt and/or

solvate thereof, with concentrated sulfuric acid.

Specific values of R'* that may be mentioned include 2- or 4-fluoro-
benzenesulfonyl, 2- or 4-chlorobenzenesulfonyl, 4-bromobenzenesulfonyl, 4-
methylbenzenesulfonyl, 4-methoxybenzenesulfonyl, 2,4,6-trimethylbenzene-
sulfonyl and, particularly, unsubstituted benzenesulfonyl.
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sol vate thereof, with concentrated sul furic acid.
Specific values o f RI| a that nmay b e nenti oned

wonealetnder62 - or 4-fl uorobenzenesul fonyl, 2 - 0PCT/SE2006/000689

4- chl or obenzenesul fonyl, 4-bronobenzenesul fonyl,
Anet hyl benzenesul fonyl, 4-net hoxybenzenesul f onyl,
2,4,6-trinmethyl benzenesul32®nyl and, particularly,
unsubstituted benzenesul fonyl . Hydrol yti c cl eavage of
b &P radbdtirleOtolthe siinkdy
e P B o e S
sevbythudspedts iofi dhes invientiow naayi id, effenteddrye pidkising wulfuric acid, and

ongentrated syl fyri.c acjd. Further, .the. hydrol ysis,]
ot SORSRLRT GPHBHS o theat s O PHRDRY i préfefioh”
perfsHiRg %@l%éaﬁn% QAtthie ¥ a RRHoEAN 6L firndl £U 5 shd edricentitéd]

to elevated tenperature (e.g. to 100C or above, such

sulfigict acid toeelpeated dempérewng (08 (o 108%C @y abqygr spAURSIP Y2
to 130 ts) .. {0 il
BT DB PRI eyl B Satisay

sulfuric acid) may be used to effect dehydrative
cyclisation of conmpounds of fornula. IV, as well as

Asrtaenskibled grerson evity apprefide st theelqipsqing the spBETERscRE (o
Sulg‘ﬁ{cfnyh‘%ig)[ %ﬂag' bd Bsddt eﬁﬁ&p&ﬁ{ydraﬁf{}g &Eﬁsﬁﬁgh g éo%;%’uﬁ%‘ste gf

spects of the invention, there is provi :
forfoila AVprecedk af aembha of draRyt poupodf eesulting owomepoufds of

formila VI, I t, and/ Lvat e ther eof
for N e B his FEHISS bR s Do de PP GO esne R of b

invehtiGh, \ql)\#}gviggd:for mula |IVa, or a salt and/or solvate
1nt er eof erein R a and R15 are as herei nbefore

defined, with concentrated sulfuric acid; (B) a

rocess for.the prepar.atign of a c n r
a1 555 Poss ot e, RigPBREh) Sk SopRePRi PP 1Bl VI S
def ixp@dr sYRhiethBreOt BSShee@ilivons QRfih@), vhifgh PERess ésmprises
her ei nbef ore descri bed for the preparation of a
conpengtion of 2 ternpennd aformplghYah Rl represents R a, as
her ei nbef ore define foll owed by(b) reaction of the

resul ting corrpourp\for mula JV, or a salt and/or

R'2—N N—R'™ IVa

b

OH

or a salt and/or solvate thereof, wherein R and R are as hereinbefore

defined, with concentrated sulfuric acid;

(B) a process for the preparation of a compound of formula VII, or a salt and/or

solvate thereof, as hereinbefore defined, which process comprises

(a) a process as hereinbefore described for the preparation of a compouhd
of formula IV in which R! represents R'® as hereinbefore defined,
followed by
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sol vate thereof, with concentrated sulfuric acid.
Those skilled in the art will appreciate that
woanpaardg of fornmula IV in which RL represent BCRSE2006/000689
(i.e. those nentioned in process (B) above) are
conmpounds of fornula IVa. Further, those skilled in
“the art will also apprecizte that the processes
according to the eighth and ninth aspects of the
i nyent j I &, .1,00.d 40 1n PO u
O cire el n@ ret il Cmp e 0O RBRM, oGP s dor
dehy drsatviateethergof, insthtdonpentfatadrselfoderpadnd of fornul a | Va
(to provide an internedi ate compound of formula Via,
as hereinbefore defined, which internmediate is not
Th?@égﬂteﬁ% gt e Eg;ﬁ@éiéde)tﬁﬁ%oﬁl‘p%@ds)@ £8rn@ifla TV18n RMitéch R
N-benzenesul fonyl’)” group, so as to provide the target
repeesepto MG (0F. fhosermeativhed iSgirecssHiB) Iﬂgo‘&) rse LeEpogRds of
fr%ﬁ@ ae IV, V, VI and VIl that may be nentioned
0 3Ude acid addition salts. Solvates that may be
mentioned include hydrates. As stated above, the
"one-pot" dehydrative cyclisation and deprotection
Furtbere thosmskafled Inéh@am@%é@ appEeSHaR Wt the Proresses grtosding do
ni n a e e i i - 1S ffec Yy « . 3
the b AP i, ope of 46 qhlich®a (R LERARY o foncpory
proce@meg Ritieadie dtheu bbnvehtratedi slilfurief acid tfiostaaffedsiedehydrative

ey o St i rosth 5, (Fopsiin” Hllci
coglgp £ 5F Wdn¥ula &ﬁ‘%@é E?ﬁ%h’fb\éfdi‘@'dgﬁ%éd, wien ineastdste Wk tdbt

uric acid, conmpounds of fornulae IV, |Va and
isolatad)rany flednt datalysoe hpdrdbistad teaiR (M- eenaeriegulémyl) greup, so as

versa.. |l n one enbodi t of e invention, the
top %lta%etF%TPPr?H“g] q@ﬁn’i‘@%‘ﬁf VTa is added to
sulfuric acid that is at a tenperature above 80C (e.g.

100C or above). Conpounds of forrmula VII may be )
Saftsiof e cahpdudsaioé dompilps 8Vi Ve Vdxandi ¥Hi hpihmsy hginggjioned

. differ .JV- sybst i h I h
incli G5 Bt Ry BHER e el BB GY b En GBS

for

As stated above, the “one-pot” dehydrative cyclisation and deprotection reaction
of the processes according to the eighth and ninth aspects of the invention is

effected by concentrated sulfuric acid. When used herein, the term “concentrated

_ sulfuric acid” refers to an aqueous mixture having a H,SO4 content of more than

40% by weight (such as more than 50, 60, 70, 75 or, particularly, 80% HzSO4 by
weight). ’

When reacted with sulfuric acid, the compounds of formulae IV, IVa and VIa may
either be added to sulfuric acid or vice versa. In one embodiment of the invention,
the compound of formula IV, IVa or VIa is added to sulfuric acid that is at a
temperature above 80°C (e.g. 100°C or above).

Compounds of formula VII may be further elaborated to provide oxabispidines

having different N-substituents.
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the preparation of a conmpound of formula VIII, wherein
Rl5a represents R15, as herei nbefore defined, except

woheie/13t768loes not represent H, D represents C PCT/SE2006/000689

n-al kyl ene; and R16 represents Cl-6 al kyl (optionally
substituted by one or nore substituents selected from
-OH, halo, cyano, nitro apgl aryl) or aryl, which
process conprises a process as described hereinbefore
r . P d Vi
T e R B B Bt B R PR e PR ookl for
thequrgparattorsa a@ntpofied gffqrmhlaaeWé),, of that conpound with
a compound of forrmula ix, wherein L3 represents a
sui tabl e | eavi group (e.g. halo or, particularly
R17-S(0) 2-O A \which R17 represents unsubstituted
Cl-4 al kyl, rfluoroal kyl or phenyl, which
| atter grou S 1y substltuted by\nne or nore
substi tuents Neleuteg?? 1-@ alkyl, halo, nitro and
Cl-6 aIkE&y and D Bnd R[6 ar® as her ei nbef or e
defined. This reaction y be perforned under
conditions known to those skilled in the art, such as
wHehs R9es5éRRE RY, WO IALBRGOR dsnieh, eﬁce?t il ew fﬁoégi not
tenperature (e.g. 6800). Val ues of Dth
represent Bhed i n relatlon to conmpounds of fornulae VII

and | X i - and, particularly,
D reprsssy xﬁcgﬁﬁéﬁgﬂ? dm%onpounds of fornula VTIl include
R't hesi@sdnis \Bhi; Clikyl Rbpelofilly esiiitfiedi byasiieor p6re ebbtitaents
group, such as benzyl; R16 represents Cl-6 al kyl (e.qg.
Sel@@!?@iﬁéﬁ)ﬁé@@lha@ Sy, Pt&ﬂ!ld %‘Y&PEM bly, saturated C3-5
al kyl (e.g. saturated C4 alkyl), such as tert-hutyl.
Preferred conmpounds of fornmula EK include those in
whikh pfhc&k?cdilqmsesemr&esmmgtdzspnbm heraiabéfpres fonshe prepeddtiby

one or r e. one ee)  sbst
ofa compourrchtl) o(f? fo(rmu?a i r%n W 1ch IL:[S 18 )other t an&ij efnltlovved b}greactlon
in an organic solvent (e.g. toluene), of that compound with a compound of formula

IX,

12 N
~.-N o)

D N IX
T
wherein L* represents a suitable leaving group (e.g. halo or, particularly
RY-8(0),-0-, in which R'7 represents unsubstituted Cy.4 alkyl, C;.4 perfluoroalkyl
or phenyl, which latter group is optionally substituted by one or more substituents
éelected.ﬂom Ci¢ alkyl, halo, nitro and C;.s alkoxy) and D and R are as

hereinbefore defined.

This reaction may be performed under conditions known to those skilled in the art,
such as those described in WO 02/83690 (such as at elevated temperature (e.g.
68°C).

Values of D that may be mentioned in relation to compounds of formulae VIII and

IX include ~(CHy)3- and, particularly, -(CHj)2-.
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substituent) selected fromCl-3 alkyl (e.g. nethyl),
hal o and nitro, particularly unsubstituted phenyl,

worbdsyiBpteenyl (such as 4-net hyl phenyl) or PCT/SE2006/000689

trimet hyl phenyl (such as 2,4, 6-trinethyl phenyl).
Conpounds of fornmula VIIl in which Rl5a represents an
am no protective group na39 al so be further el aborat ed.
Thus, according to eleventh and twel fth aspects of the
ProbM A ok Bundd i Brridta RIAMAGEE: 1B fOkhiond ng. (A) A
rocess tor the preparation of a conpound of fornula
Rlsgrep@smmaniamixﬂb puotecRe6 gaup, sish hebeizytief or e def i ned,

i ch proces ri ses roge as her ei nbef or
R rle s 6ot R pFORAPA o BR ARE NSURN: SrOFSshGrs
alkY (elg. SatuMiacd), AREAR shePEL£RAMBEylan ani no protective

group, followed by renoval of that protective group.

(B) A process for the preparation of a conmpound of

fornmul a Xl . or ha [ . ol tvative
Prq LR oP Ry o] [y BF Shdgt o PR 2 bl
opficHally sabdtauted yheiie bnhefrenegdehd nedhreenshibbliments Re§. ane

as hereinbefore defined, which process cqnprises .a
substigreat sselastedefrpme i iyA)(e-8h SRREYL) rhaﬁfh @n§ :ngﬁ%er patigHardy

S | r
unfbp SRS, RELRATRENT folh o A SiptenglP o RARGpBhens
(sch s )4%6-Hrhethylpkersi)n L represents a | eavi ng group
(e.g. nmesylate, tosylate, nesityl enesul fonate, or
hal 0) and R2, R3, R4, A and B are as hereinbefore
. f QHGSREF réREdBHtsBandmind pibiettive’grou
Cogg%lru{elgsg%{ g&n(%%p‘a}lggrﬁgne an% R2 Ignd R3 t oget hr&eli’%r!J ¢group
mayegsodsefuttheOslatmratodrpound of formula X1,

Thus, according to eleventh and twelfth aspects of the invention, there is provided

the following.

(A) A process for the preparation of a compound of formula X,

wherein D and R!® are as hereinbefore defined, which process comprises a
process as hereinbefore described for the preparation of a compound of
formula VIII in which R'® represents an amino protective group, followed

by removal of that protective group.

(B) A process for the preparation of a compound of formula XTI,
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wherein R and B are as herei nbefore defined, or 3) for
conpounds of fornmula XI in which A represents CH2 and

we2o0teapr®gent s - OH or -N(H) R6, a conpound of fBCmMSE2006/000689

XTV, wherein Y represents -O or -N(R6)- and R3, R4,
R6 and B are as herei nbefore defined. Pharnmaceutically
accept abl e derivatives of3@t he conpound of fornmula Xl
include salts (e.g. acid addition salts) and sol vates.
Phar maceuti caply acceptable derivatives of the
conmpounds of rmula XI also include, at the

oxabi spi di ne when R represents pyridyl) pyridyl
nitrogens, 4 yl quaternary anmoni um salts and

N- oxi des, p VI d thldt vvhen a N-oxide isXpresent: (a)
no Het (Has N 1and Het 5) group

cont ai ns an unoxi dlgedkﬁg orriQ and/or (b) n does not
represent 0 when B repre€sents -Z-S(O -. Values of D
and R16 that may be nentioned in relation to conmpounds
of orfagpharthaveuticallycicobiptabie teriteative dsecofient i oned above in

ti.on. O CcO unds r mul e VrT and | X. |.nt

u8 RESHRETRY § Tl REPPeR ofopERpads shertilbiR
'fwe%ltaaodﬁdﬁj axﬁftRmeéasq&&émv@fGreaieﬁhEa above), preferred
conpounds of formula Xl include those in which R18

represents the preferred val ues of the structural

fragnent of fornula | r

| GO Ploghs o kb Br R & (AR i CLEHIANE R e pltparation
Pr &t 8 Goiréspoddiag eohfpolult® of rfogads X cliloaed @yt eadtion of that
el event h asfgect of the invention, as well as the

aI mmm@wl f the process accor di ng to the twelfth

Conpou AP bARUERIL % T %) “rmy be car i ec

out under condltl oR Im%)vvn to the skilled person, such
as those descriFE)ed I/ VO OEé 83690 o, WO 2004/ 035592.
™~ ~

—t

| wherein L? represents a leaving group (e.g. mesylate, tosylate,
mesitylenesulfonate, or halo) and R% R®, R* A and B are as
hereinbefore defined,
2) for compounds of formula XI in which A represents C, alkylene and R?
and R® together represent =0, a compound of formula XIII,

0
R, M - il

wherein R* and B are as hereinbefore defined, or
3) for compounds of formula XI in which A represents CH, and R?
represents -OH or NEDR®, a compound of formula XTV,

Y.
RA S Z
~p ”® XV

wherein Y represents -O- or -N(RG)- and R, R* R and B are as
hereinbefore defined.
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For exanpl e, when the am no protective group that Rl5a
represents is benzyl, then that group may be renoved

woyotsyidregenati on i n the presence of an appr opPCaSE2006/000689

catalyst (e.g. Pd/Cor Pt/C). Further, reaction of the
compound of formula X (a) with a conmpound of formula
XI'l may, for exanple, be pérfornmed at elevated
tenperature (e.g. between 350C and reflux tenperature)

PhhindcBeti fiI§ SRB&G Rt darivative B ehddasifipdu@d Bf fhfnn@h il iaBlude
or potassi um carbonate) and an appropriate sol vent

saltse(eg. aeidladdition salts) archeolvtesnat er (or ni xtures
thereof)); (b) with a conpound of fornula X I may,
for exanple, be perfornmed at roomtenperature in the
Ph@mmm@@ngf acderstabl aleli®ativegadtl thesednyibhd{ of Forn@ilh SOhLko
and cél wth a conpound of formula XTV may, for
inchydept e opebispading pRphen R eqeaxﬁa?rgapm»ﬂbwmdu} gitogens, Ci4
a11§/§3 Q;V‘ﬁ@@]% AR bAtand 19-ok s SﬁEr%%{aQﬁ ha? fwh@n Uy toﬁme‘*?s
ol e.d. water, zso-propan et hanol or toluene
present: mxtures thereof)) Conpounds of fornulae I X, XI,

X d vt|v thereof, are either
@ o Brtbies> ot Figby HoE nd Tetohronn comans af apatigised S-
(e. torHespdrbed in WO 02/83690) or may be obtained by
conventional synthetic procedures, in accordance with
(bk nowndaes ebtriepresent Ofwhem B eeanm%ytsa%ﬁ(i)&bl e starting
mat eri al s using appropriate reagents and reaction
conditions. In addition to these further aspects of

VAR ofmy it R Y6 ho6 869 b heshtishei, relatién &kdohlppndaet Ferinud X
appreciate that certain conpounds of fornula XI may_ be

angy. lude thoserimeatiensdrabev e & rddinpdarresperndsoifomaulyg VII

ananin romstructurally related conpounds. For exanpl e,
conpounds of fornula XI in which R18 represents
certaln structural fragments of fornmula la may be

epared, in_accordance with rel evant processes known
In b mqéesa rapcorélpgtt% thertwelheaspee af themyepiingr@p atd?uﬂmed at

(B? ggpgﬂé’feﬂ&}] BHRELS o P ﬁlﬁhw ifudel \Mé‘é G \%hgh R'
epresérits ot tructura ragnents of or mul a
reffrbsantetha moéfarhyveéml addghe mduumhﬁ_agmcnteus? §<amuﬂaa§x:1me1hmdled

| i nter.nati ona at ent lic on
hereaner%ore in respect o% compounds OP P f

Removal of amino protective group in the process according to the eleventh aspect of
the invention, as well as the alkylation of the pfocess according to the twelfth
aspect of the invention (i.e. the reaction with a compound of formula XTI, XIII or
XIV) may be carried out under conditions known to the skilled person, such as those
described in WO 02/83690 or WO 2004/035592.

For example, when the amino protective group that R represents is benzyl, then
that group may be removed by hydrogenation in the presence of an appropriate

catalyst (e.g. Pd/C or Pt/C).

Further, reaction of the compound of formula X:
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nunbers WO 99/ 31100, WO 00/ 76997, WD 00/ 76998, WD
00/ 76999, WD 00/ 77000 and WO 01/28992). It will be

wapmieasiad ed by those skilled in the art that, PCI/SER®6/000689

processes described above, the functional groups of

I nternmedi ate conpounds may be, or may need to be,

protected by protecting ggmups.|In any event.,

functional groups which it is desirable to protect

| NG G 4 Shr leR bt Ob&SIrinkd aBEIRHIS
<a)f§’?llﬂﬁ3§?§*¥y | n%ﬁfgggultg?lhgﬁka% Silyl Bl bepes ylalkylsilyl

griemperafuge (k.g.rbetvreh\3I50Crmmt hpflwi tepiperature) in the presence of a

- but yl di phenyl si |yl or trimethylsil é%, .

t eviiahly &aﬁpgﬁr%\@ﬁﬁﬁﬁ@%ﬂ RryPQ,tééiS{V’fHﬁW‘% Rtpd @ gppropriate

e ehe A ngﬁdi,vtbﬁl@ﬁ{&%ter%%ﬁaﬁms Sidioppl e protecting

groups am no 1 nclude the amno protéctive groups
(b) mewith anmehpoand iofi fertrmia XTE ucdy, der bxamp)e,, besprrfoomgd af o

benzenesul f onyl or 4-nitropbenzenesul f onyl )

C CPEPORIY? EAL BTG P o RS ST LR Pighy o

(c) 0T RERE XbApY&RT SaBithula K& REDHECHaRiH2BE pHERHRERE LicOdted
of functional groups may take place before or after

antgmpératine (e hetweem 681Cps! rdfe)rin Bedrésencsi ailpshitabie solvent
Protecting groups be renoved in accgrdance wth

{ Bt PR RTOBHHoL SLARE] 9 RHERGHOF BOEHES RPN ed i n
the art and as described hereinafter. The use of
protecting groups is described in "Protective G oups

Compo@ndgenfi fornDrlaer3%; XU X1Ig ¢hd &JVbyndidepivativestiopreef, ar @ithem

Press (1973 and "Protective,x ' ani.c . .
cor{pall o AISHIE i ¢ 1 iy o BB’ R Eefigbsd in
WOV 62836900t 2T SE) BHC 6bthih8 Ny coieenfbadl esddttiof probelures, in

invention may have the advantage that conpounds of |
acqogdange aeth knopy teqhmices fam readly erailtblp spdigimaterah BFng
ap rbﬁﬁ%grea' g t@'aﬂcﬁ‘%actﬁ’ctﬁé&ﬁiﬁ _way of fewer steps (i.e.

nvo V|n§'?emer unit operations), inless time, in a
nore convenient form(e.g. in a formthat is easier to

In GRG0 &6 60 B SUGHS BOAE BHATEN dReciher coevedp akilled
L
certain other compounds of formula XI, or from structurally related compounds. For
example, compounds of formula XI in which R represents certain structural
fragments of formula Ia may be prepared, in accordance with relevant processes
known in the art, by the respective interconversion of corresponding compounds of
formula XI in which R'® represents other structural fragments of formula Ia (for
example by analo gy with the processes described in international patent application
numbers WO 99/31100, WO 00/76997, WO 00/76998, WO 00/76999, WO

00/77000 and WO 01/28992).

It will be appreciated by those skilled in the art that, in the processes described
above, the functional groups of intermediate compounds may be, or may need to be,

protected by protecting groups.
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disclosed in the prior art. "Substantially", when used
herein, may nean at |east greater than 50% preferably

wanrewtiar76h han 75% for exanpl e greater then 959€TaRzD6/000689

particularly greater than 99% The term "vol une” (vol.)
or "relative volunme" (rel. vol.), when used herein,
refers to the volune (in gallilitres) per gram of

r eagent errpl oyed. The invention is exenplified, but in

i g%}é f fBibs Cﬁr(g% S R4d QWS X BIPRICE Srclu A8y dnd

am,hb\ﬁfrr IE Sgﬁﬁbih\(%éte&mommrfyhhﬁdrhw jnokdg énedlsyl$ifyd andrildeylalkyl-
1 B 0 0.763

Sl ey el 67 SHPA TR ) GO oo ooy et

tet{aﬁﬁg(? ug;)erarzg lafid gﬁ?ed ! gyl?r@ugs (6.83Rth @0 ahd 88Kcarbb®y1 groups).

s h then sufficient 'sodi um
Sutigtde protating gioups fom ag@id/inclnde ﬂmmmo pméqcuﬁ@@onm mentioned

5. that t d
he@F@S ﬁeaf sruc Br 8T Sgw@é%%s%g?e?}%nﬁ f°8§£1 ge so& ‘éﬁng%r%rj
sul DRy eEm18¥RAbonyine-fueea f/moxgéarbml sokinayToxycarbonyl.

roxide (201 g, 1.557 noles in total) was then added
at such a rate as to maintain the pH at 11.5-12.0 and

Thtg \I}g?tgt‘gl %ér)%ne%{r.% 48f 1%98}1&% gx%ht@’ mﬁz %Qe g)?a%ﬁ "{’)gf%!ré bPzﬁ’cer

e reactiron®mXxtur en stirred
an&@fmgréwtﬂﬁri;stqis dbertbeChaeihbetiosd.i | | ed to renove 3
vol umes (360 nL) of water/epichlorohydrin at 50 nbar
(5 kPa) wth a maxi num contents (source vessel)

r r
PGSR Bl o o ) L ERSRAEC AR Y vl
knban t@thbsdwkiites i éfecrteandes depcabédiweandftersett1 e. The
| ower product (chl orobenzene) |ayer was separated and
the extraction process repeated using a further

Tlféoﬁée' 8P Rhtebltl 0 RN ZE n&es&ﬂﬁd?’nﬂ “DrodeetiV®| Grohps T eOigulic
product ‘I ayers were conbined for use in the next step
Chesasiryx ®ditéde by, J.W.F.e Mrfiige Plermm Bwgss (1973), and “Protective
Groups in Organic Synthesis”, 39 edition, T.W. Greene & P.G.M. Wutz, Wiley-

Interscience (1999).

The processes of the invention may have the advantage that compounds of
formulae I, IV, VI and VII may be prepared in higher yields, in higher purity, by
way of fewer steps (i.e. involving fewer unit operations), in less time, in a more
convenient form (e.g. in a form that is easier to handle), from more convenient
(e.g. easy to handle) precursors, at a lower cost and/or with less usage and/or
wastage of materials (including reagents and solvents) compared to the procedures

disclosed in the prior art.

“Substantially”, when used herein, may mean at least greater than 50%, preferably
greater than 75%, for example greater then 95%, and particularly greater than
99%.
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ALTERNATI VE 2 Benzenesul fonam de (175 kg, 1 eq.),
wat er (1365 kg, 8 rel. vol.) and (i?)-epichlorohydrin

w040@/18Y694 eq.) were charged to a reacti on veBEEISE200000689

reactants were heated to 400C. Sufficient aqueous
sodi um hydr oxi de was added, over the course of
approxi mately 20 m nutes, 34o adjust the pHto 11.5 -
12.0. The remai nder was then charged in a controlled
THERBRE v MEE” @sz O REGE Yorkafdm(pg. tﬁﬁ? whtbhsbd Bbretn Fefers
tenperature of the reaction was main ‘ai ned bet ween
to #ieo@leme (i8 oG] lildres) pdrgrphiof egrgenicetmployadhe range 11.5 to
12.0 (total charge: 90.8 kg in 202 kg of water). After
the addition of sodi um hydroxi de was conplete, the
THegawdntion iv@enplified aht Reayvean liflledabdihd 3o wiaf eXarhflds.s.
The excess (R)- epichlorohydrin was renoved as a water
azeotrope by vacuumdistillation (ca. 60 nbar (6 kPa),
Edalifl pal tenperature 430C maxinum 525 litres of
=4 late, 3 rel. vol.). Chlorobenzene (total of 387
Chdrplly2nriehed N.OFBs(AAPokinaylmbihyheehzbgestlfenangdet i on i n
two portions. Follow ng each addition, the m xture was
stirred and then allowed to settle before the
ACTERNARg%wENe | ayer was separated. The two
chiorobenzene | ayers were then conbi ned and used
Besizetesulforfanridd e(1 20r gat 6808 moleshe (Rpxpicklpeghy(see (282.6 g,

3 G PRIy Akt (00 & Ve rdtied & T BBNGH Bar ohH mure
wasth@HaL W UORT banehN- FERVAM ygdlﬁm'\'ﬁﬂ?d?@ﬂﬂé soREidn 431%$ was

vol unes) was heated to reflux. Chirally enriched

‘adiedpver(appraxipatelyi ¥ amys sushtilat)the pHzesewised dn dhidd.0 (in an

IV
H53EF aisdinta s % Bt dhor ISR Bl pEARERY,) The
re@ydiider of the SR GO RIXIRS20V @] 1.85N 810l ih Rital) Wae tHepadiedax
vessel at opposite sides of the reaction vessel. The

suele Aciipteos waglawaalmtbff REdatal 1-FdR10iand Hieolggmetature i 40- Soec
(uglga%trh dEh'?i%P 5eoent ﬁomsﬁatﬁ{ ég&{?hlﬁﬁtlﬂ@%lag% fhrfed

15 8h sof it on
for 2 hours at 40-45°C and distilled to remove 3 volumes (360 mL) of

water/epichlorohydrin at 50 mbar (5 kPa) with a maximum contents (source
vessel) temperature of 43°C.  Chlorobenzene was then added (221.4 g,
1.67 volumes) and the mixture was stirred for 0.5 hours before being allowed to
settle. The lower product (chlorobenzene) layer was separated and the extraction
process repeated using a further portion of chlorobenzene (44.3 g, 0.33 vols.). The
two product layers were combined for use in the next step (see Example 2,

Alternative 1 below).

ALTERNATIVE 2
Benzenesulfonamide (175 kg, 1 eq.), water (1365 kg, 8 rel. vol) and

(R)-epichlorohydrin (412 kg, 4 eq.) were charged to a reaction vessel. The
reactants were heated to 40°C. Sufficient aqueous sodium hydroxide was added,
over the course of approximately 20 minutes, to adjust the pH to 11.5 - 12.0. The

remainder was then charged in a controlled manner over approximately 150
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at reflux for a further 3 hours before nethanol (14
vol unmes, 840 nL) was distilled fromthe reaction

woessaB7@d at nospheri c pressure. Chl or obenzeneP(CRB62096/000689

240 nlL) was then added and the distillation continued
until a further portion of methanol (4 volunes, 240
nm.) had been collected frgnthe reaction vessel. A
second portion of chl orobenzene (133 g, 120 nlL) was

mlrﬁl%%egu @th}g]téhg%ﬁtu?’éc of e‘%‘é‘%oﬁ%éﬁ%%ﬂ%"nedaﬁ@wé@n feca

fure of enzene/ met hanol ) was distilled from

and :hpcr and thegpH mérmdinedeinghe Eemgnﬂélﬁ o5 2dPeiptal alhaeger Sl kg iy

i xt fter, the distillati d th
s e k6 SRS, SRR 5 Bt e
reaeﬁ‘&xf Q! GRRleRLwaln 48°C % ¥5°CTHbS 2SRbWL OThdVasicess (R)-

oyed 1n the next step (see Exanple 3, Alternative
epmhlbmlhgdz)ln wak TERNAT ayR Watkeazegirope b yoanugy distiBatiag (ca. 60

mbﬁlégcﬁ@ﬁn{}‘g‘gé t{eﬁ%ﬁ%‘cﬁé g{’: ﬁu%ﬁi&%\’\@% 1@(@5 gfz glts{lﬁat@ 3 rel.

volga [CH16P6berfRRS (tofal 613 7S QUsl. Yol. pwigk e E:hﬁgem” toxherpdaetion
hours were charged the_ chl orobenzene sol uti ({1
in t&o moaiiefisng F@prmg| 9ac§nadd¢tp@a the mixture was stirred and then

allg %ds <t2<gefa- %&g&@n od gdbkge%%z é%&@@g@&@&. f;[%g‘gtwo

ern ove benzyl am ne
chl&ﬂ)beﬂz&& 1eyery weldtheh &bﬁﬂmeSanﬂmsaﬁ avittedt ftrthee fideatment in

t hr oughout _t he gddltl on, g ction was stirred at
thejopt H3p (B EXGMBISE '@F}aﬂye@ F‘r{?@" Pature) for a further 3

hours. Met hanol (1938 kg, 14 rel. vol.) was then

renmoved by distillation at atnospheric pressure before

Exafblerbbenzene (775 kg, 4 rel. vol.) was added. The
[Eﬁu|tl ) '

ocla@nmpl e 3 3- Benzyl 7- (phenyl squonyD9 oxa- 3
—J-di azabicyclo[3 .3 .l]nonane ALTERNATI VE 1
Chl or obenzene (598 g, 9 volunes) and water (7.2 g, 0.4

AL%IS%ATWE% added to a

Methanol (854 g, 18 volumes) was heated to reflux. Chirally enriched N,N-

bis(2(R)-oxiranylmethyl)-benzenesulfonamide (0.382 mol; see Example 1,
Alternative 1 above) and benzylamine (37.3 g, 0.347 moles) were concurrently
added via syringe pumps over 6 hours into the reaction vessel at opposite sides of
the reaction vessel. The reaction was maintained at reflux throughout the addition
of the reagents. After addition was complete, the reaction solution was maintained
at reflux for a further 3 hours before methanol (14 volumes, 840 mL) was distilled
from the reaction vessel at atmospheric pressure. Chlorobenzene (266 g, 240 mL)
was then added and the distillation continued until a further portion of methanol
(4 volumes, 240 mL) had been collected from the reaction vessel. A second
portion of chlorobenzene (133 g, 120 mL) was added and a mixture of solvent -
(4 volumes, 240 mL of a mixture of chlorobenzene/methanol) was distilled from
the reaction mixture at 50 mbar (5 kPa). The remaining mixture (after the

distillation) comprised the sub-title compound and chlorobenzene with a methanol



10

15

20

25

30

solution of chirally enriched
5-benzyl -3(S), 7(>S) - di hydr oxy~l ~phenyl sul f bnyl -1, 5-

wdizewasywh ooct ane i n chl or obenzene (0.382 nol eBCTSEZ06/000689

Exanple 2, Alternative 1 above) and heated to 75C.
Sul furic acid (98% 134 g, 1.337 noles) was then added
over 1 hour, whilst maint® ning the tenperature in the
range 75-9C0C. (In an alternative enbodinent, chirally
n r e S3d! le
conf B o5 280 0uPFD 2k B enl Dashibyarimine sy ity
3, Albandtivehalsslewy.eact i on mi xture was heated to 950C and
stirred for 3 hours. The tenperature was adjusted to
5Q0C and nethanol (57 g, 1.2 volunes) was added at

ALSERNATRAL® as to maintain the tenperature at between
— 50 and 6Q0C. The reaction m xture was basified by

Meﬁtanph@%gbéué?? apkromol.a @@mrs@@shs%r@ycls@szﬁ)chaméé to a
t
reagtécp{ ?eégg%}f gﬁ"eitgﬁrﬁ) A° %thg?“gg%tuﬁgla%lp &%‘?n%gfé Fe1's ttﬁu? Sl

and® Qffer dpprdiGmhteey Etoats wershitabhgadt thies ch]olr@bmdeﬂeo solutmn
settle). The | ower aqueous | ayer ﬁ)ar at ed @nd I

(coutpininrg shipaly cemrighed N Ném(@@%)r%ramvs\a ethy Lbeyzengiul foramy &)

e The r r t
frolfS B8 ole ) ARGHARN, LBUET antert PHANCH (Dl 1! @B R0
bateh wass Qbaﬁﬁ‘raﬁfed ot T3 BaxgthraiZBoutl the wédntlantd e rddvtion was stirred

separatlon roc was reoeate ueo
at |a919r@?m@z% ¥ o83 Ll G ttﬁlépifﬁ‘a%%)s 5?%‘?%333 BRS¢ Hlethanol
Clggé%%g %12 vPJaacﬁsn FRicnas &Ybﬁlﬁhtfo'ﬂeat fakihSdpheri @ pfekssure

in the crystallising véssel. Chlorobenzene was
befoln@nlﬂdroﬂabnidnedT(ﬂSB@ Ate]. vol) wes adeed  Therestling golstion wvas

S e B e, 8, M £ 8

belogjperature was allowed to fall during this addltl on,
after which the resulting slurry was cooled to 50C and
hel d at that tenperature for 1 hour before being

EfiI e,jred. The filter cake was then washed with two

-%%Qki—ons of methanol (2 x 47.4 g, (2 x 60 nL)), at

3.BédAET-(FRerisutfihyipotoxaeTPaiaatbicgclof@rd] nbiemes uct i on
dried for 30 mns. The product was transferred to a
vacuum oven and dried to constant weight at 40C to

Affl?[yN & elsub title conpound (yield 31% (42.5 Q)
tive 1 of

Chlorobenzene (598 g, 9 volumes) and water (7.2 g, 0.4 moles) were added to a
solution of chirally enriched 5-benzyl-3(S),7(S)-dihydroxy-1-phenylsulfonyl-1,5- -

diazacyclooctane in chlorobenzene (0.382 moles; see Example 2, Alternative 1
above) and heated to 75°C. Sulfuric acid (98%, 134 g, 1.337 moles) was then
added over 1 hour, whilst maintaining the temperature in the range 75-90°C. (In
an alternative embodiment, chirally enriched 5-benzyl-3(S),7(S)-dihydroxy-1-
phenylsulfonyl-1,5-diazacyclooctane may be added to sulfuric acid.) The biphasic

. reaction mixture was heated to 95°C and stirred for 3 hours. The temperature was

adjusted to 50°C and methanol (57 g, 1.2 volumes) was added at such a rate as to
maintain the temperature at between 50 and 60°C. The reaction mixture was
basified by adding aqueous ammonia (17.5%, 346 g, 372 mL) over 2 hours at
between 60 and 70°C, and then allowed to settle after 15 min of stirring (the
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Exanples 1, 2 and 3). ALTERNATIVE 2 The chl orobenzene
/ met hanol solution from Exanple 2, Alternative 2

wahosa3was distilled further at atnospheric preeSSEZ06/000689

(removing a total of 700 litres (4 rel. vol.) of
solvent). Fresh and/or recycl ed chl orobenzene (350
litres, 2 vols.) was charged, then distillation was
conti nued under vacuum (ca. 50 nmbar (5 kPa)) to

AR Kbt AL m&fg%?ggﬁoa %n %hhé}{ RleRAGHE (Psdibal TRY

700 litres bei ng renoved
loWeh iaquagphs diyst wlak aepapatpd afd rthewamec ntgmmblemémsfeneé $n the

d, 75 |i
ery S RIGyopch B e B EHR b (o B Yissha the
tenpleldtibte | was2bdjBstéBEL 459¢C vhfSre@hlorBberR8i (MBS IZ0 ﬁﬁg was

over approximately 1 hour, whilst allow ng the

added e sepATatioroprocess was repeated@e. thecaqBephdaye exiagied apfd

tnegpil SRRt 3 Sl ot URE g o fr

orgéfic. %ha\&ésmcﬂlaf S etallishid stssemi rmlﬂbmbagzeha ewise tihper distilled

at 5 550C ueous ammpni a (176 ?iﬂ(iﬁl)k of
(66Ramis )11mg1u@ﬁ§)r em fthe ArQdyRt faam &4 SHawhérr Pagand then
B 0104 B PRl BRI D] I o

wagwmbwad G:B faldhuring thay edditieppafitat wtlich Aht gesubtamgs slurry was
extractin aqueous | ayer .w th chl arobenze 8

conig 1553Komng helial g dHRRcrige Y 1pnd ReliioPReg dfed, The

filtkOtale Rbs SWEéHeﬁeﬁltﬁ Ivol SdrtioNObf }ne@{anGh 235(0117?@ 2Ne x
were disti under vacuum (50 nbar (5 kPa), %

60 hatelt et oithe(rﬁSG@)r lagnbignt empdraturep pd thes suﬁmngi@@dtf@r 3hgnins.
resi resultant_sl urry

The el wad Hap R S P i ORE S (B iy =

40%¢ kd pRbidRmhe Theteto %d)ﬁtﬂr(yfe@d( 81%a@2drd) eﬁemuemamsmm
(~50 nbar@éS kPa) , maxi mum t enperature) to afford

Exa@pleslk@ 3% he t|t| e conmpound (32.7%yield over
Alternative 2 of Exanples 1, 2 and 3). Exanple 4
3-Benzyl -9-oxa-3 , 7-di azabi cyclo [3.3.1 ] nonane

AICFERMATIVIE Qr | de

The chlorobenzene / methanol solution from Example 2, Alternative 2 above was

distilled further at atmospheric pressure (removing a total of 700 litres (4 rel. vol.)
of solvent). Fresh and/or recycled chlorobenzene (350 litres, 2 vols.) was charged,
then distillation was continued under vacuum (ca. 50 mbar (5 kPa)) to complete
solvent exchange to chlorobenzene (a total of a further 700 litres (4 rel. vol.) being
removed through distillation). Further chlorobenzene (fresh or recovered,
1575 litres, 9 rel. vol.) and water (21 kg, 1.05 eq.) were charged and the batch
heated to 75°C. Sulfuric acid (382 kg, 3.5 eq. of 98%) was charged over
approximately 1 hour, whilst allowing the temperature to rise up to 90°C. The
biphasic reaction mixture was maintained for a further 3 hours at 95°C. After
cooling to 50 - 55°C, methanol (160 kg, 1.2 rel. vol) was charged, whilst
maintaining the temperature at 50 - 55°C. Aqueous ammonia (176 kg in 830 kg of
water) was charged in a controlled manner whilst maintaining the contents at

between 60 - 70°C. After stirring for 15 minutes, the batch was settled for 30
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ALTERNATI VE 1 3-Benzyl - 7- (phenyl sul f onyl ) - 9- oxa- 3

, 7-di azabicy clo[3.3. 1] nonane (40 g, 0.112 nol; see
waxzespBe63, Alternative 1 above) and hydr obr onPCTAE2®6/000689

(48% 179 g, 120 nL) were heated to0.1220C and stirred

for 9 hours. The solution was cool ed to 200C before

toluene (173 g, 200 nL) wss added and the resulting

bi phasic m xture stirred for 30 mns. After being

: e S o i
i R e o, Bl £ e e 8 Sl 1 it
chibmpenzete 328 Hgd2 vihethaqueais ldysyeweramnriened meda tetak pe

ti di um hydr gxi. 31% 181 141
197 oL oat bobtomSfnarte WY B bl vedbln Bo Pl
(5 B2)! 55! Q1AhARX (133011 9 BARLvolhGldseiharaed 26 it residis. Mhile

was added and the tenperature adjusted to 600C before
restltent Ishyer waswsotedsie FAE€ astisredai 1 thiewr, tsnethe sefidsovese isgladed

I.scardeqd, Th L.uene | ayer nt al ni-ng, tRe. produ
oy (USSR ndhe B LE paS YRy SRS BRI DGR P
A0 ARINID “Rperadirbeto Wbrahl 3069 igosfathe | titleSddmmhund 4821724

~was added. Hydrochlorjc acid g36% 25.9 g, 0.256 nol)

vielthever dterngtived afapmplendu? a8d 340- 450C, after which the
m xture was cooled to 50C and stirred for 1 hour. The
product was filtered, washed with wo-propanol (141 g,

Exd@Pled ) and then suction dried for 30 mns before

bei ntr gSf ] ! . hlgdrl ed to

. ALTERNATI VE 2
3- Benzyl - 7- (phenyl sul f onyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3
ALTHRIWAADEE (1107 kg, 1 eq.; see Exanple 3, Alternative 2

S BNE) ARG Pab R Lo Bt G0,
0.1420mbP skl Sxatipid 3t DBteBEHiNE DIE Bb KRN tan@ ABdrobrbi@icy 8618 (48%,

seal ed then héating was continued under a slight

179 @s 120 vl )prersherted (e pa2°C and stirsedvivs Shizues ) The solutigrowas
b35S BEOIuGal3E €207 %, i FshoRl B8 A aulfe
bigHaSicrAihe| stigreli foh30iHink] XAfieebsiag allbwed ad sbitleptie lower
it nq e %\Atﬁedbit gassi’(? Entiylit?lref \gzgs geo arated and the upper toluene layer
aqueous layer o P D pp y
discarded. The aqueous layer was returned to the reaction vessel and sodium
hydroxide (31%, 181 g, 141 ml) was added over 45 mins, allowing the
temperature to rise to a maximum of 60°C. Toluene (156 g, 180 mL) was added
and the temperature adjusted to 60°C before the layers were separated and the
lower aqueous layer discarded. The toluene layer, containing the product, was
washed with water (120 g) at 60°C before being cooled to 40°C, after which iso-
propanol (345 g, 440 mL) was added. Hydrochloric acid (36%, 25.9 g, 0.256 mol)
was then added over 1 hour at 40-45°C, after which the mixture was cooled to 5°C
and stirred for 1 hour. The product was filtered, washed with iso-propanol (141 g,
180 mL) and then suction dried for 30 mins before being transferred to the

vacuum oven and dried to constant weight at 40°C (yield: 88%, 28.6 g).
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m nutes. The | ayers were separated and the | ower
aqueous | ayer was returned to the original vessel. To

wohiw/ewsel was then charged agueous sodi um hpdT/SE2006/000689

(149 kg, 12.5 eq. in 332 kg water) whilst maintaining
the contents tenperature bel ow 800C. The reaction
m xture was cooled to a tgnperature in the range of 15
to 200C before toluene (416 kg, 4.5 rel. vol) was
ALMXEQ(% resul ting biphasic m xture was heated to
en stirred and settled for 30 m nutes at
3-BeRGEC7-pheeysut fopgt)et-oxm3, 7tdiezabisly defie3 . I peanandld 7vies Heeﬂ 5
with ter 214k e at. 60
see ipemple 3o 0HeELsp oo s b ligticbetoRid @2 TS el in
248@ Frafe V‘@érecd?@fg@ﬁ% a%gsei %a&@ﬁﬁi@lﬁﬂ? t@ g1 08 ersCowARHe

roc loric acid (2 .3 eqg. in 44.5 k vvater)1
scruksr eérdioged the Vantomstsmibtﬂ d@nrk@nm wak e@pmn pader a slight

ontents i e [o iLr f
posfiggroratsugn ooy 0T BEiephno LRG0 G Moo 07 o' hurd et
1228t rAfi&%csouag ithusd ZOGC @hidﬁét(hl@} kg ﬁmﬂrﬁol) whe cmgwmd

were isolated by fi ltration and dried $4OOC maxi num

the trembten&bmhé;w tpixaRe gag shigref pef@o being gowadeto settig for 30

r
iRt LT 2 I e e i sl o
the (cRip@iay hvastef. oMyl thisOveased vahs Aheh alzabed y@deo{l@ s@ilmhriqrdanﬂde
, 279 mol ; see anple 3. a
(149 digo 10 Svi i APk R NS RE N PBICETG RS CHRtesS dpfapereies

belbv@fStO &0 19Q%adidn rnfﬁgfﬂré W@(‘S(ﬁ&djfoea %Yrﬁfe{"&lt&%tm tH@nge b $

sol utron was poure into a cl ean vessel containi ng
to MCdfef@raaeluane) (418ri, é0nek vohavedchamgedo d@leamwm&blphm

il Vo RS Ko Oies b hos Hittplant sPHE R B s
Afeéi Eefileaeaﬂeﬁ@mer $8s Rashed- wfﬁ@ hagsn 2(44‘9?@ mel WA at

added, and the tenperature ad usted to 6Q0C.
60"(}; ethcn/veoolé@q@ d6us30%Cay @pmyl glephelato28 kend ! dick c@lsdewas

etk AR Ry R e B R B PERE  RRE R  toi
44 B1Re WatrPaee dhargb®ih &bﬂﬂf@ld&aﬁiaﬁ@r et the cﬁﬁﬁntsaﬁdhe

stirred for 15 m nutes. The I%)é
range 40 - 45°C. After stirring for 1 hour at 40°C, the resultant slurry was cooled

to 5°C and stirring continued for a further 2 hours. The solids were isolated by
filtration and dried (40°C maximum temperature) to afford 78 kg (89.7%) of the

title compound.

ALTERNATIVE 3
Water (72 mL) and concentrated sulfuric acid (228 mL) were added to 3-benzyl-7-
(phenylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3.1]nonane (100.06 g, 279 mmol; see

Example 3 above). The reaction mixture was heated for 9 hours at 130°C, then
left to cool to room temperature overnight. The acidic solution was poured into a
clean vessel containing water (300 mL), and concentrated aqueous ammonia
(35%) added dropwise over 2 hours (550 mL). After ammonia addition was
complete, the pH of the reaction mixture was checked and found to be 10.

Toluene (450 mL) was then added, and the temperature adjusted to 60°C. The
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were separated and the | ower aqueous phase renoved.
| sopropanol (1100 nL) was added to the organic phase

wanaetideep esul ti ng sol uti on warnmed to 430C. PCT/SE2006/000689

Concentrated hydrochloric acid (54 nL) was then added
over 1 hour, maintaining the tenperature at between 40
and 45C, which precipitatgg the product. The m xture
was then cooled to 5C, and stirred for 1 hour. The
I f i i ' {
e B R S e
(orfinic hgtoamr ibrirfagiabitayedl, SN sudotm hpdrpeiisisblutoin (3 Wunt) was
on_the filter) and then in vacuo (for. 64. hours_a
adéﬁéoé)h.e miKiuge §ay ée-ﬂ??ée ‘iotqoeac%ﬁp%iﬁﬁffé forg1 iy eitli%e,fs
| b 6710h8r qua¥phadEERNAT! VEoophfidt sulobunl
we}gglé%%(a?é;&%i g,e 8. 9r9 %%I eé{(;p gnd 98% sul fl})?(i)% acgltzlj'l (68.21
wag,added 88 theleginiapbasr aedl theareshliingy salutierf fwpraied 96 45 °6+

85% sul.furic,acid 7 les, 15.eq.). e
Coprtala PR at e R s Renaffiterd e meipiei
m&é;rgfe#&uir)é dt el @RAAE ahil&55@Mwhitt aibtibitated (&bYecgubd uThe

acid.) The reaction mxture is heated to 100C, before

migtutreway ther coglné i85 Cuiland sijrgd for dhoun Fheyprodue) wasgolected
3.1 , :
oo DL RO A0 e Dol SHIRLER, GRSHRIP A usisah
(4GPRILY Yeftrt deihgddriddadthuth Ay pessibld vy suetiod i(@nthe Klter) end
is heated to 1300C, and stirred at this tenperature
thqofn Sareulr G PERS Hed0Lct 19 BFSA o HHIE SomRAoB0 13 2

cr}?sgdlﬁ& Skte S?;@dgfg.l(r%]%@g/ _is added over the course of

appr oxi nat e utes, during which addition the
reaction mxture is maintained at 20 to 500C. At this

g@l gt, Egoio ammoni a solution (193.6 g, 3.96 noles) is

. +—t he course of approximately 2 hours, during

7790 BftuRddidid Qb he of QP ifdled)i ¥AdIrFBY% Ssuliat adinehsat g,
bel ow 700C. After verifying that the pH of the batch

0.688 tbles) amsovmxed clarafuldy ite affordd 18Adet Ak &58@ciuliypc acid

i xture is stirr rapidly. at 7 7 . f .
IR SR 44 G 8 4% e
cafBRTyON I R8I 8¢ theFRmBIqRbiita§ of BBulflific acid.) The reaction mixture
is heated to 100°C, before 3-benzyl-7-(phenylsulfonyl)-9-oxa-3,7-diazabicyclo-

[3.3.1]nonane (40 g, 0.112moles; see Example 3 above) is added, portion-wise,
over the course of approximately 45 to 60 minutes. The reaction mixture is heated
to 130°C, and stirred at this temperature for 9 hours. After the reaction mixture is
cooled to 20 to 25°C, water (120 g) is added over the course of approximately
30 minutes, during which addition the reaction mixture is maintained at 20 to
50°C. At this point, 35% ammonia solution (193.6 g, 3.96 moles) is added over
the course of approximately 2 hours, during which addition the reaction mixture is
maintained at below 70°C. After verifying that the pH of the batch is 10 or above,
toluene is added and the reaction mixture is stirred rapidly, at 70 to 75°C, for 15
minutes. The layers are allowed to settle for approximately 30 minutes, then the
lower (aqueous) layer is discarded. To the remaining upper layers (organic layer
and interfacial layer), is added 5M sodium hydroxide solution (13‘9 g, 0.60 moles),

and the reaction mixture is stirred for approximately 15 minutes at 60 to 65°C.
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| ower (aqueous) layer is discarded. To the remaining
upper layers (organic |layer and interfacial layer), is

wadasd 3B sodi um hydr oxi de sol ution (139 g, 0. 80T/SE2006/000689

nol es), and the reaction mxture is stirred for
approximately 15 mnutes at 60 to 650C After settling
for 30 mnutes, the | ayerg are separated, keeping any
interfacial material with the aqueous |ayer. The
| u 0 . . .
ArBLERMEE o 0 Ehes e, ERNGLE. 4Pghity daty ipsitasia
mateMelr withehe aguedas d)eiyeiL I’Tdmerpradutt &’tohlme): yd56, codbth to 40 to

et O 30 L 20l R Bl Bl PSererd b
of * BRELA] W £ E@ﬁsdc hﬁ% hy'ﬂb%hmhe%ﬁi (2650 %sohm &hlhY The

tration, washed i sopr opanol 0 n)
resultidg tiigturelisi @dlddyt0§d€t andrsu(r@d af thas fqmne@ztt;reff@rr 1 bout Hae

prodiigb asnieird oy HURRRPRtes! dufh IR (RPs £ 1ol LE
theﬂ dn%a @ucugﬁa@gltﬁe Hilidr) Bﬁimd mdnspbafode Beitigazaiiered! o a

3. 1]'nonane ter (11 2 nmL) and concentrated .
vacz.uumf avére ddiedtife gomprmnd e thenadrirstyte somstant weight at 40°C

di hydr oxy-1 - phenyl sul fonyl -1 ~-di azacycl ooct a
GObﬁ‘%%@g 7.76 mol ; see Exanple 2 above). The

reaction mxture was heated for 24 hours at 95C. The
tenperature was adj usted to 600C, and tol uene (40 nlL)
Exgmpleadded. Sodlun1hydrOX|de sol uti on was then added

1914dMené Nt ernal tenperature to
e reaction mxture was then
Wacthe(:lldeﬂ nﬂa)nalnd/vaencfantmwdtmlﬁuac 2acidA (24efv pk) were addeds & i5dl

e S S SebRTD S5 TSRS PSS,

seeSE ﬁl@eﬁabcﬁz@nf ting @%ﬂﬁﬁ%ﬁh@%@%@%ﬁ@%&ﬁ at 95°C.
The organi ¢ phases were conbi ned

Thel nempbremm@as) f;ldJ fisted & 60FCaraeid delnenendd aeldwan addgdy Sodipm

by gegbenr st B o nes o b 43 Sl e T
terforattifd to Bsed 85°C. The pH of the reaction mixture was then checked,

and was found to be 2. A few pellets of solid sodium hydroxide were then added.

The pH was measured again, and was found to be 13. The layers were separated,
and the aqueous phase extracted with toluene (50 mL). The organic phases were
combined, dried (MgSO4), filtered and concentrated in vacuo to give the title
compound as an orange-brown oil.

'H NMR (300 MHz, DMSO-dg) 8 7.25 (m, 5H), 4.38 (s, 1H), 3.69 (s, 1H), 3.49
(m, 2H), 3.34 (m, 2H), 2.99 (d, J = 13.8 Hz, 1H), 2.86 (m, 2H), 2.74 (m, 1H), 2.64
(m, 2H).

Abbreviations
Et = ethyl
eq. = equivalents

h = hour(s)
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(m 2H), 3.34 (m 2H), 2.99 (d, J = 13.8 Hz, IH), 2.86
(m 2H), 2.74 (m IH), 2.64 (m 2H). Abbreviations Et
wetmel13eg9 equi val ents h hour (s) I M5 = i ndust ri 8CT/SE2006/000689
nmet hyl ated spirit (denatured ethanol) |IPA = zso-propyl
al cohol kPa = kil oPascal Me = nethyl MBC =
nmet hyl - 2-pentanol mn. =4g nute(s) Pd/ C = pal |l adi um on
carbon Pt/C = platinumon carbon Prefixes n-, s-, i-,
- and tert- havy i, | ; :
IMgecondary, i so, 121%& t%rﬁl@ae%gg?lr@rg&%émk%t%%&)s for
IPA he preparation wé-peopybalpodd of fornula I, or a salt
and/ or solvate thereof, wherein Rl represents an am no
KPayr ot ective group®BFastdiructural fragment of formula
Me @ in waich R2 ﬁlgm?psents H halo, Cl1-6 al kyl, -OR5,
-E-N(R6) R7 or, together with R3, represents =0, R3
MIB€pr esents H, Clmethal-Rypentenol t oget her with R2,
.represents =0; R5.r%= resents H, Cl-6 al kyl, -E-aryl,
M-E Het 1, ~- C(O) Rs‘él,m“-‘%t)c)) OR8b or - C(0) N( R9a) Rob;
Pd/C = palladium on carbon .

Pt/C = platinum on carbon

Prefixes n-, s-, i-, t- and fert- have their usual meanings: normal, secondary, iso,

and tertiary.
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R6 represents H, Cl-6 alkyl, -E-aryl, -E-Hetl,
-C(ORBa, -C(OOCR8Db,-S(0O2R8c, -[C(O]pN(R9a) RAb or

woCiHpBNH2; R7 represents H, Cl-6 al kyl, -E-ar pCT/SE2006/000689

-C(OR8d; Rto R independently represent, at each
occurrence when used herein, Cl-6 al kyl (optionally
substituted by one or norg substituents selected from
hal o, aryl and Her2), aryl, Her3, or R8a and R3d
|nr§iependently represent H, R9a and R9b i ndependently
present at each occurrence when used herein, H or
Cl-6 al kyl (optionally substituted by one or nore
substituents selected from hal o Het4), aryl,
1. Hefprogsss 10§ H’T@Parﬁfé%%ée“r?fm@n‘% gf‘%’;ﬂ @{l@ optional ly
interrupted by an O atomy E represents, at each
occurrence when us rein, a direct bond or Cl-4
al kyl ene; p repreggents 1 or 2; A represents a direct
bond, -J-, -J-N( )-54J-S(O 2N( R10b) -
-J-N(R10c) S(O 2- or -J° (in which latter four groups
-J is attached to the oxabi spidine nitrogen); B
)JaCd(H) (Rila )}b-, -Z-[(O]cN(RIIb
°r§§ﬁ{ﬁ§?%(5§t"aé‘§‘ 2-, -Z-S(O2N(RId )-, -Z-3(On-,
wheeifOR ! ( iepresbits hanl ainirer psitoctige uIpsy oF d Strattumk Hegmeot of
the carbon atombearing R2 and R3), -N(Rle )-Z-,
formyladgy £ ) S(0) 2-2-, -S(0O) 2N(RLl g)-Zor -N(R | h )C(0)0-2z-
(in which latter four,sgrgeps, Z is attached to the R4
group); J repr esen m al kyl enggoptional |y
interrupted by - - or -N(R10e) S(O) 2- and/or
opt| onal |y substltut by ohe or nore substituents
cted from-0OH, halo and anmino; Z represents a
mﬁ"it t bond or Cl-4 al kylene, optionally interrupted
szYe&)ré\é(eﬁg] US(HASL- Q% a]l%lo) @ﬁ(s RlEJI\) ROKL o) apetter Wlth R3
ependent |y represent 1; n represents 0, 1
refRé@atst=O;R Ce |ndependently represent at each

R %glg:rlégerrt?s% Cis eﬁﬂyluosfet%ge erevlvf'gh R represents =0;

R’ represents H, Cis alkyl, -E-aryl, -BE-Het', -C(O)R®, -C(O)OR®™ or
-C(O)NR*R’®;

RS represents H, Cys alkyl, -E-aryl, -E-Het!, -C(O)R®, -C(O)OR®,-S(O):R",
-[CO)NR™R™ or -CNH)NH;

R’ represents H, Cy¢ alkyl, -E-aryl or -C(O)Rgd;

R® to R® independently represent, at each occurrence when used herein,
CLs alkyl (optionally substituted by one or more substituents selected from halo,
aryl and Het?), aryl, Het®, or R and R% independently represent H;

R* and Rgl; independently represent, at each occurrence when used herein, H or
Ci.6 alkyl (optionally substituted by one or more substituents selected from halo,
aryl and Het4), aryl, Het’, or together represent Cs. alkylene, optionally

interrupted by an O atom;

. E represents, at each occurrence when used herein, a direct bond or Cy4 alkylene;

p represents 1 or 2;
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Cl-6 alkyl; R la represents H or, together with a
single ortho-substitaent on the R4 group (prtho-

woebwBveIt o the position at which the B gr oupPC$/SE2006/000689

attached), R la represents C2-4 al kyl ene optionally
interrupted or termnated by O S, N(H or N(Cl-6

al kyl); R11l represents H,441-6 al kyl or, together with
a single or Ao- substituent on the R4 group {prtho-

A fe?{e@&ﬁé’ g)dtn%ﬁ Iltkgmdpgﬁ ! E‘(b'b tl?loﬁ L Nﬁlqc)t%éogl- Iojr

Pe ?ese Pyl e
ALOndapﬂndehﬁhwbuegmegedhsmawhaétwhooxdnmnmmenmheﬁnnsed

B Sareipls BoLrARGEDE S 2 DI B PR 95 0y,

-2 N(RUﬂ)e dzby o;ne-pb 'Hﬂr\@hﬁh' Dol slu%@&rpssz I@@tta%ﬁecf folfie
, cyano, t al k¥1 é@ﬁtl onal g
carben mmbmnw m«m elZa,) NER- OSEPecky ; S(O)ZN(R )-Z-

or Ixﬁﬁzgﬁ?@é ?ﬂ%w&ﬁﬁéﬁr%?r%%ﬁo?& Qtached to the R* group);

Bedts) ALLQ NiRIRhe Rb%ﬁonallbi( RABALHED) JRL2$(O)LNRY)- or
()o 2N(R13n) R130, -S(0Q) 2Rl2c, -0S(0) 2R12d and/ or
-Na% y‘“l) @zrdanaifprdqptmalbu sﬂvcstlwé‘nby OB PTHOrG Fbghitugats sgleptid

I;ﬁt may (i) together with Rila ,

repr esen(?&[é al kyl ene optionally interrupted or

Z tleplmseﬁﬁi edl biyedD, bGnd NoH)Cps dkldndy apkgnally anteiripted by
ther wt i represent C2-4 alkylene; Rl2a to

4‘&3 (ﬁﬁﬁéﬁéﬂ%3§§{ epresent C1-6 alkyl; R13a and R13b

a, b BLEP ?éHd'eﬂ%x} &gﬁmoﬁ Cl-6 al kyl or together

represen kyl ene, resulting in a four- to
nmsmmﬁmmn%ﬂbﬁﬂ@d nitrogen- contalnlng rlng, R13c to R13

ihandepgndent | resent or.Cl-6 and
Sl e e R B T e
usediherein, fiveto twelve-nenbered het erocyclic
1groups contai ning one or nore heteroatons selecte
R {'rispressnyty &h or,nﬁogra@gre withnal steles atthensubsfjiesh on the R™ group

L

C,4 alkylene optionally interrupted or terminated by O, S, N(H) or N(Cy.6 alkyl);

R!® represents H, Cy.¢ alkyl or, together with a single ortho-substituent on the R*
group (ortho- relative to the position at which the B group is attached), RIP
represents Cy4 alkylene;

R to R'Y independently represent, at each occurrence when used herein, H or

Ci- alkyl;

R* represents phenyl or pyridyl, both of which groups are optionally substituted by
one or more substituents selected from -OH, cyano, halo, nitro, Ci¢ alkyl
(optionally terminated by -N(H)C(O)OR™*), Cy.6 alkoxy, -NR*R™, -C(O)R',
-C(O)OR®L  _CONRPIRY, -NRPHCOR™®, -NR™)CONRH)R™,
NRP®)S(0),R'®, -S(0):N(R*®)R*°, -S(0),R*, -OS(0),R*** and/or aryl;

and an ortho-substituent (ortho- relative to the attachment of B) may

(i) together with RM® represent C,4 alkylene optionally interrupted or

terminated by O, S, N(H) or N(C.¢ alkyl), or



10

15

20

25

30

hal o, nitro, -6 alkyl, Cl-6 al koxy, aryl, aryl oxy,

- N(R14a) R14b, -C(O Rl4c, -C(O OR14d, -C(O N(R14b)R14f,
woRiRIdYyxC( O) R14h, -S(O) 2N(R14i) (R14j) and/ or PCT/SE2006/000689

- N(R14k) S(O) 2R141; Rl4a to R141 independently

represent Cl-6 al kyl, aryl or Rl4a to Rl4k

i ndependently represent H4yrovided that: (a) when R3

represents H or Cl-6 alkyl; and A represents

(i) J-tddRA&ayith R -rdprekent Chehlkylehy; J does not represent
Cl alkylene or 1,1-C2-6 al kylene; and (ii) B does not
represent -N(RiIb )-, -N(RUb)S(O2-, -S(On-, -0-,

RN D fonaes B M el O -N(RTK) (00 2

an b) resents -OR5 or -E-N(R6)R7 in which
RE® rangdr K"é’nﬁmlgperdien‘éjé tregmdht EIII(ES;C% (ailliylAgﬂ g(e%e)ﬂg\tl; Eeelpé'es)ent

represent a_direct. bond, -J- 2N(R -
Cpy Alkgicps, Tesuliipe ipayfo- &%@ﬂ-&e&&ﬁ%@éﬁgm—mmgm&
RPN POiphighdaiént] fe?fe@nt'l—l or 816 alk%g >Z, -N(RIIf

)S(O) 2-Z- or ~-NCRT1D) (O O 2% and (c) when A

represents -J-N(R10)S(0O 2, then J does not represent
580 AR, S B 0 e
to- thyeBdInbBAddbheterb BRIl cBsdap$ cﬁﬂﬁirﬁﬁ%bﬁ§ Rt moRl BetkRaloms

-N(R'1o )S(0) 2-5 -S(Oh-, -O, -N(Rle)-Z-, -N(RITf
Se}ﬁsif@) Fom ogygeny(tiirpgen) apdposufur, skichwhetaseychacgroupsy lare

OB RIS B0 LS LA BBRTA 6y,
haleaeittnCip 4k, (Teselkoryofry) aafluepusNGOryRHE, syadRic
-C%fO.)Oﬁ%, e-%?b\)’ﬁélﬁﬂgRlQ{ jaN (%EES)&%}%I‘QT -fS(()é)r;uI\Il(lgM!)éRMj) and/or
NER¥9S(0)R

R to R™ independently represent Cy. alkyl, aryl or R™ to R independently

represent H;

provided that:
(@ whenR? represents H or Cy¢ alkyl; and
A represents -J-N(R'%)- or -J-O-, then:
(1) T does not represent C; alkylene or 1,1-Cy.6 alkylene; and
(i) B does mnot represent -NR'™)-, -NR“9)S(0)-, -S(O)y, -O-,
NRM%)-Z-, NR™HS(0),-Z- or NR'™C(0)0-Z-; and
(b) when R? represents -OR’ or -E-N(R‘S)R7 in which E represents a direct bond,
then: '
(i) A does not represent a direct bond, -J-N(R!%)-, -J-S(O)ZN(RIZb - or
-J-O-; and ' '
(i) B does mnot represent -NR')-, -NR'"9S(0)-, -S(O)s-, -O-,
NRM9)-Z, NR"HS(0)-Z- or -NR"')C(0)0-Z-; and
(c) when A represents -J -N(R1°°)S(O)2, then J does not represent C; alkylene or
1,1-Cy.6 alkylene; and ‘
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H2ZN-R1 Il or a salt and/or solvate thereof, wherein Rl
is as hereinbefore defined, with at | east two

weqguicvatent s of a conmpound of forrmula 111, whePeT/SEL06/000689

represents a | eaving group, and at |east two
equi val ents of base, wherein the reaction is perforned
by addition of base to ameaqueous m xture of the
conmpounds of fornulae Il and Il1l, the period of base

conp! o - _ _ _
© FHARIPOARIRN 800, (h dod K Sprtd SUETE D,
1@oanchopHepRserandN®AGR, (-DYRA")EEon d-SEi-06Q-, ¥ RAG)-Z-,

ich pH of the: jon mxture is controlled
2G§@R?ﬁgﬁjk "% - A§§8ﬁ%%2b@PQeen pH 10 and pH 13,
wherein the tinme ratio of the first to second period
is 1:5 or less. 2. A process as clained in C.aim.1,
whesbiar esich ¢l e aodert groun, snkesfooBeoTiae speliegh 4t gptionally
b rocgss as clainmed in Caim2, wherein RL represents a
SUbRIH®Enesul fonyl group. 4. A process as claimed in any
one of the preceding clains wherein the aqueous
sol vent systemis water. 5. A process for the X
whigh preess ¢amprEes Fagiinnisthepigsence Phit adyequs splvent syyiqm of:
oneaenr%%{\/%[en’? 8# é./ @(ﬁrﬁe&t}ﬁroﬁ%ﬂmﬂ@ﬁ[ ein RIS r epr esents H’ an
afm no protective group or a structural fragnent of
fornula la, aELNetined in Caim1; andllRl is as

defined in Clajm1; i ch_process. coppri,ses .reaction
or Al AR BF SOAS (BPeplo PRGIOR R 1548 DSTIORLE AR A m 1
withial fadt t5 8NN bMbandof ohbIRTE, V
0]
LK/ZA I
wherein L' represents a leaving group,

and at least two equivalents of base,

wherein the reaction is performed by addition of base to an aqueous mixture of the

compounds of formulae II and III, the period of base addition comprising:

(a a first period, during which the pH of the reaction mixture is raised to
between pH 10 and pH 13; and then

(b) a second period, during which the pH of the reaction mixture is controlled
such that it is maintained between pH 10 and pH 13,

wherein the time ratio of the first to second period is 1:5 or less.

2. A process as claimed in Claim 1, wherein R! represents an amino protective

group.

3. A process as claimed in Claim 2, wherein R! represents a benzenesulfonyl

group.



or a salt and/or solvate thereof, wherein R15 is as

defi ned above; and wherein the conpounds of fornula I
wanwoed3arce added, separately, sinultaneously aRATAE26/000689

substantially equivalent rate of noles per mnute, to

a reaction vessel containing solvent. 6. A process for

the preparation of a conpgund of conpound of fornula

IV, as defined in Caimb5, or a salt and/or solvate

t her [ r0Ge i 82Shrebdd; OGe e
4 b g P ARECRERR, TN §RPpetdg PHRRORReSE o
aqubsanahi 9eteaf isavatarpound of fornula |, as defined in

Caim1; and then (ii) reaction of the resulting

conmpound of forrmula I, or a salt and/or solvate

t | Brmulady, defined in
> G']ﬁp%%&s:s %@r@ ir¥ thecc%ggﬁlgg@%% ormulae | and V are

added, separately, ©Hhultaneously and at a

substantially equival ent rate of noles per mnute, to

a reaction vessel i ning solvent. 7. A process as

claimed in Ckf_ai_ aigiP 6, wherei np\RL5 represents

an am no protectihve grgup. 8. A process as clained in

Caim?7, wherein presents benzyl. 9. A process

as clainmed in any one of Clains 5 to 8, wherein the

solvent is a water-i®@Hci ble organic solvent. 10. A

process as clainmed in Claim9, wherein the solvent is
or 4 & and/areblvatecheredfl. A process as clained in any one

of. Qans 5 to.9, wherein the si {1
whEisifp B BT B A Snp BAplbe ol PE RSP didunfih 6F
forfRld Bl &Y Mgins@tvenimilgagd fected in either a

portion-wi se or continuous manner. 12. A process for
R i4ws defingsbindiléionl;of a conmpound of forrmula VI, or a salt

and/ or solvate thereof; wherein RL is as defined in

Caiml and R15 is as defined in Caimb5;
which process comprises reaction of a compound of formula I, as defined in Claim

1, with a compound of formula V,
HN-R? | v
or a salt and/or solvate thereof,

wherein RY is as defined above; and

wherein the compounds of formula I and V are added, separately, simultaneously
and at a substantially equivalent rate of moles per minute, to a reaction vessel

containing solvent.

0. A process for the preparation of a compound of compound of formula IV,

as defined in Claim 5, or a salt and/or solvate thereof, which process comprises:

(i) a process as defined in any one of Claims 1 to 4 for the preparation of a

compound of formula I, as defined in Claim 1; and then

(i) reaction of the resulting compound of formula I, or a salt and/or solvate

thereof, with a compound of formula V, as defined in Claim 5, wherein the |
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whi ch process conprises a process as described in any
one of Clains 5 to 10 for the preparation of a
woanpaard9 of formula IV, followed by dehydrati PET/SE2006/000689
cyclisation of that conmpound. 13. A process for the
preparation of a conmpound of fornmula VII,or a salt
and/ or solvate thereof, wperein R15 is as defined in
Claimb5, which process conprises sulfuric
acid-c i . IIE%]&J
or “&* ps?g]%?g éﬁ%%g?%gg%%y e&? %gcrlégé ,i gﬁgy’gﬁlﬁﬁ aowy%nyh@
r eprsebeditiallh csqpbakat lrite nyfl mofsi men ahimptes ubst ir¢actienl vessel
the benzene ring by one or nore substituents sel ected
f r gpptaining sglvegh © C1-4 al koxy and hal o, and R15 is as
defined in Caimb5. 14. A process for the preparation
of a conpound of fornula VII, as defined in,daim 13,
7. whiAcpropess ssdaiomdpini €ksm (% )pr £lpino O sdhersin des geproseatsi #n
d ai me\%ﬁ for the preparation of a conmpound of formula
amylo PIQtegHY#IOBR: 1 epresents R a, wherein Ra is as
defined in daim13, followed by (b) reaction of the
resulting conpound of formula VI, or a salt and/or
8. soAvoesss helainted inCLame b richantin B ewPEserabezyhci d. 15.
A process for the preparation of a conpound of fornula
VII, or a salt and/or solvate thereof, as defined in
9. C Al prodss awhifhedir0a@s sne oNPlaimes tbaathiensin die solvent is a
conpound of fornmula IVa,or a salt and/or solvate
waterapiseible aEEesdVRt a is as defined in daim 13 and
R15 is as defined in aim5, wth concentrated
sul furic acid. 16. A process for the preparation of a
10compgmuess af clhimedih 1M 9, welrerain slad soleamtiisdMS; ot mathenol.
thereof, as defined in C aim 13 which process
conprises:. (a) a process as described in any one of
G | r @l fwiter&ia MR singhlt@heous
11f o%‘nﬂ;]!E> <£f1é%|st\279iC1r]1‘§'&nvlvléwcip{:nh;I ﬂréecggggﬂéstgfbﬂ@’g 11Ra}\i/her ein Rais
addiiod ef complounds Of &irmul®, I 4nd| V e teapijor 1sseleaptainng gflvent

1s tg gc@;é{f %uelnhlernag p&rggrg—(\)vlilsnedorocfon{ir%o% lmaanlnéé’ . or a salt and/or

12. A process for the preparation of a compound of formula VI,
O

N No
R R' VI

or a salt and/or solvate thereof;

wherein R! is as defined in Claim 1 and R is as defined in Claim 5;

which process comprises a process as described in any one of Claims 5 to 10 for
the preparation of a compound of formula IV, followed by dehydrative cyclisation

of that compound.

13. A process for the preparation of a compound of formula VII,
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thereof, with concentrated sulfuric acid. 17. A
process as clained in any one of Cains 13 or Claim

waapoeyhewei n the sul furic acid has a H SO4 conPemSEz06/000689

nore than 40% by weight. 18. A process as clained in
any one of Clainms 1 and 4 to 12, wherein Rl represents
2-phenethyl (optionally s@gbstituted in the phenyl part
by one or nore substituents selected fromhalo and Cl
al koxy). 19. A proggess as clainmed in any one of Cains
5 6 and 9 to 12, erein Rl represents benzyl. 20. A
process as clai ne any one of Clains 5 6, 9 to 17
and 19, wherein esents 2-phenethyl (optionally
substituted in t phényl part by one or nore
substituents sehe@%edf¢¢£m1halo anQHCi- al koxy) .

or a salt and/or solvate thereof, wherein RY is as defined in Claim 5, which process

comprises sulfuric acid-catalysed hydrolysis of a compound of formula VIa
o)

N N_
R R"™ Via

or a salt and/or solvate thereof, wherein R'* represents benzenesulfonyl optionally
substituted on the benzene ring by one or more substituents selected from Ci4

alkyl, C;.4 alkoxy and halo, and RY is as defined in Claim 5.

14. A process for the preparation of a compound of formula VII, as defined in

Claim 13, which process comprises

(a) a process as described in Claim 12 for the preparation of a compound of
formula VI in which R! represents R'?, wherein R' is as defined in Claim 13,
followed by

(b) reaction of the resulting compound of formula VI, or a salt and/or solvate

thereof, with concentrated sulfuric acid.

15. A process for the preparation of a compound of formula VII, or a salt and/or
solvate thereof, as defined in Claim 13, which process comprises reaction of a

compound of formulaIVa,
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OH
Re—N N—R" IVa

OH

or a salt and/or solvate thereof, wherein R is as defined in Claim 13 and R is as

defined in Claim 5, with concentrated sulfuric acid.

16. A process for the preparation of a compound of formula VII, or a salt and/or

solvate thereof, as defined in Claim 13 which process comprises:

(a) a process as described in any one of Claims 5 to 11 for the preparation ofa
compound of formula IV in which R! represents R!® wherein R is as

defined in Claim 13, followed by

(b) reaction of the resulting compound of formula IV, or a salt and/or solvate

thereof, with concentrated sulfuric acid.

17. A process as claimed in any one of Claims 13 or Claim 16, wherein the

sulfuric acid has a H,SO, content of more than 40% by weight.

18. A process as claimed in any one of Claims 1 and 4 to 12, wherein R
represents 2-phenethyl (optionally substituted in the phenyl part by one or more
substituents selected from halo and C.4 alkoxy).

19. A process as claimed in any one of Claims 5, 6 and 9 to 12, wherein R!

represents benzyl.

20. A process as claimed in any one of Claims 5, 6, 9 to 17 and 19, wherein R
represents 2-phenethyl (optionally substituted in the phenyl part by one or more
substituents selected from halo and Cj4 alkoxy).



