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PROCESS FOR THE PRODUCTI ON OF ( ALKOXYCARBONYLAM NO) -
ALKYL SULFONATES Field of the Invention There is

wonoeowiided4a novel process for the preparati on 8ETEE2006/000694

(al koxycar bonyl arni no) - al kyl sul fonate, which

conmpound may be enployed in the synthesis of a range
of oxabi spi di nes that beard an

(al koxycar bonyl ami no) al kyl substituent. Background and

Prior Art Compounds conprising al kyl ene groups having
PROCESS FOR J'HE PRODUCTION O (ABK OX X CARBONIYA MINGY)-

substituent at the other end are useful internedi ates

@m@lﬁ@y&m$on of certain bioactive nol ecul es

(e.g. those bearing (al koxycarbonyl am no) al kyl
substituents). International patent applications WO
Fild 6 D8 B®2ntiondl WO 02/ 083690 di scl ose oxabi spi di nes

beari ng 2-(al koxycar bonyl am no) et hyl substituents,
whi ch conpounds are indicated as being useful in the

Th&&ngfmmedca‘ ndiRI sﬂoagss Fo 1Ay isPardtion|of a\(EkO:Ly B2RRAYRmihdle
r el evant corrpoun S are prepar ed usi n an interpedi ate

alkiyhwilfogate, M@hq}d@mmmﬂ megygheoemployed in the synthesis of a range of

2- (tert-but X e). In
R T O B R
sul fonate cont aining internediate (2-(ter
- but oxycar bonyl anm no) et hyl
Bagkgraumd andeRHor Akhzenesul f onate) for the preparation

of the relevant conpounds. This reagent is described
in WO 02/ 083690 as being prepared from2-(ter

Conipittuady canjrisiyg alivyiend gtonpnhivingeWewing, grotye ateoriesend@nd an
Bl S TS O Bl Pl 1SR4 IR 276
pre(ﬁaﬁg%y&@éafm R0k 0 hidlidevles Selel aRcte eodaﬁng WRIkS £ RiasboaRT

out ation of internediates (i.e. in a
andino)elqybsubspiuentsss) directly fromthe correspond| ng
am noal kanol . W have now surprisingly found that
(al koxycar bonyl ani i no) al kyl sul fonate reagents may be

TntRfBREH dpdddht Wappliektichs CWCR ('1202899D tand PG 8083690 disclose
oxabispidines bearing 2-(alkoxycarbonylamino)ethyl substituents, which
compounds are indicated as being useful in the treatment of cardiac arrhythmias.

In WO 01/028992, the relevant compounds are prepared using an intermediate
having a halide leaving group (2-(fert-butyloxycarbonylamino)ethyl bromide). In
contrast, WO 02/083690 describes the use of a sulfonate-contaiﬁing intermediate
(2-(tert-butoxycarbonylamino)ethyl ~ 2,4,6-trimethylbenzenesulfonate) ~for the
preparation of the relevant compounds. This reagent is described in WO 02/083690

as being prepared from 2~(fert-butoxycarbonylamino)ethanol.

However, there is no disclosure or suggestion in any of the above-mentioned
documents of the synthesis of an (alkoxycarbonylamino)alkyl sulfonate in two
stepé and without isolation of intermediates (i.e. in a “one-pot” process) directly

from the corresponding aminoalkanol.
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Di scl osure of the Invention There is provided a
process for the preparation of a conpound of fornula

woO 2006h8784N D represents C -6 al kyl ene; Rl r epPeSSRL®6/000694

Cl-6 al kyl (optionally substituted by one or nore
substituents selected from-OH, halo, cyano, nitro and
aryl), aryl or Hetl, R2 ré’presents unsubstituted Cl-4
al kyl, Cl-4 perfluoroal kyl or phenyl, which latter
group is optionally substituted by one or nore
We st fiove nstlﬁpﬁsélhgyt foainflr '(hm (Célk6x3a:laﬂgok1ylanén®a]kw1 tsutforatel
Cl-6 al 1 re to 14-nmenbered
TeARERTE Y, IHT?PH@? gﬂ? Qnﬁﬁ’@t dOHSFe het er oat ons
sel ected from oxygen, nltrogen and/ or sul fur, which
het erocyclic group nmay conprise one, two or three
Disdlosyge afithenfmyedtdors ubst i t ut ed by one or nore
substituents selected fromoxo, halo, nitro, Cl-6
al kyl and Cl-6 al koxy (which latter two groups are

Th%{%tﬂs SRAkided Sprosdsk Fotlthe pRypaaién 6f a ansound|of faans),; and
wher e| n each aryl group, unless otherw se specified,
is optionally bstituted; provided that D does not
represent 1p4-@-6) al k Ieneg whi ch process conpri ses:

(a) reaction offl a &mﬁoﬁTgOFRForrmla 11, lTHOD-NH2 11
wherein D is a$ hereinbeflore defined, vvith a conpound

of forrmula 111, inwherei QL1 represents a | eaving
rau a ef i ned above; followed by (b)

I?e ﬁ?BﬁRrGSFR]thé”ﬁ?gPﬁ’edl ate of fornula IV thereby
RY e¢predntsWagk eility] QoptendRyasbstitutdie bgi ode foormorte kutistithents

wi th base and a conpound of formul aV, L R2S( O 2L2 V
selected from -OH, halo, cyano, nitro and aryl), aryl or Het
R? represents unsubstituted C;4 alkyl, Ci4 perfluoroalkyl or phenyl, which latter
group is optionally substituted by one or more substituents selected from Ci.c
alkyl, halo, nitro and Cy.¢ alkoxy;
Het! represents a 4- to 14-membered heterocyclic group containing one or more
heteroatoms selected from oxygen, nitrogen and/or sulfur, which heterocyclic
group may comprise one, two or three rings and may be substituted by one or
more substituents selected from oxo, halo, nitro, Cy.¢ alkyl and C;. alkoxy (which

latter two groups are optionally substituted by one or more halo atoms); and

wherein each aryl group, unless otherwise specified, is optionally substituted;

provided that D does not represent 1,1-C,.¢ alkylene;

which process comprises:
(a) reaction of a compound of formula II,
HO-D-NH; |

wherein D is as hereinbefore defined, With a compound of formula III,

1/U\ _R". 1t
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wherein L represents a leaving group and Ris as
defi ned above, and wherein the internedi ate of fornul a

wOYoies13Tos i sol at ed, which process i s herei naf PET/SE2006/000694

referred to as "the process of the invention". By "not
I sol ated”, we nean that the internediate of formula IV
is not actively separat ed 3 rom any unreacted reagents
(i.e. the conmpounds of formulae Il and II1) or
by-products fornmed after the formation of the conmpound
of wherenl arepréserss 8 Udmsimngioap lapd ®rip ke tlefinedraboe;sfollowed
respect, it is preferred that the process of the
i n%ntion is performed as a "one-pot process", i.e.

() ML &6 thiVBERRIRELE HANKIR AV thQEEy Rir@eler for med i
the sane reaction vessel. Mre preferably, the process
is perfornmed by cofpl etion of the reaction between the
compounds of flj)rr_rul ae Ih1and 1l and theﬂ w t hout
wor k- up, adeyt1og of~dyase and the conpou Y formila Vv
to the resultingdproduct m xture. Al kylene groups as
defi ned herei n nmay be straight-chain or, when there is
a wherfeincDeantl Bauand g herpinbefore definervith brse and)a ermposng of
at gns bg branched- chai n. Such al kyl ene chai ns may
al QFW%9 aturated or, when there is a sufficient
nunmber (i.e. a{zﬂ'(m)izn‘hm of two) of carbdon atons, be

unsat urated and/or _interrupted by. one or re oxygen
an@hereins LT represarty Adcaving @ows andRcis aéldﬁg‘llﬁ'éi:%%?’oups are

preferably saturated and not interrupted by any such

het eroat ons. Al kyl enegroups may al so be substituted by
an@® Mhetdin theriatehmédiata bb femulba XV mmet melated, hel ess

preferably not so substituted. Unless otherw se

speci fied, al kyl groups and al koxy groups as defined

wﬂiﬁ# ?ﬂo@es@ﬁ/ hd€ingh&ab@Red ¢ 8 AhOProckReiT thdiavetios” a
su r (ir.e

I cl ent nunbe a mnirmum of three) of carbon
atons be branched-chain, and/or cyclic. Further, when

there is a,sufficient, nunber (i..e. i of .f
By fotarelaiac bt it SRS ol B ot ey Ry
sePRatRdfont Y&y L@ty CleaEentSUEN tH doyipoands 6ff fomeylag TOAHRISITT)
may al so be saturated or, when there is a sufficient .
orripprodugts fermed afteri Pgriosmatiop pf dhe campeynd of formula 1V is

substantially complete. In this respect, it is preferred that the process of the
invention is performed as a “one-pot process”, i.e. where the two consecutive
reactions are performed in the same reaction vessel. More preferably, the process .
is performed by completion of the reaction between the compounds of formulae II
and III and then, without work-up, addition of base and the compound formula V

to the resulting product mixture.

Alkylene groups as defined herein may be straight-chain or, when there is a
sufficient number (i.e. a minimum of two) of carbon atoms, be branched—chain.
Such alkylene chaiﬁs may also be saturated or, when there is a sufficient number
(i.e. a minimum of two) of carbon atoms, be unsaturated and/or interrupted by one
or more oxygen and/or sulfur atoms. However, such alkylene groups are

preferably saturated and not interrupted by any such heteroatoms. Alkylene
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atons, be unsaturated and/or interrupted by one or
nore oxygen and/or sulfur atonms. Unl ess otherw se

weoepewiBTed, al kyl and al koxy groups nmay al so b&CT/SE2006/000694

substituted by one or nore halo, and especially

fluoro, atonms. The term' aryl , When used herein,

i ncl udes C6-13 aryl (e.g. 4c6- 10) groups. Such groups

may be nonocyclic, bicyclic or tricylic and, when

pol ycyclic, be either wholly or partly aromatic. In
groluPé Sndyedaebe subshinik@l by yhe or murs helastonmy bitearemavértiebas

i ncl ude phenyl naphthyl 1, 2, 3, 4-tetrahydronapht hyl
Pﬁﬁﬁﬁéﬁﬁptﬂ?ﬂﬂﬁ QWG quorenyI and the like. For the

avoi dance of doubt, the p0|nt of attachment of

substituents on aryl gr oups be via any carbon_atom
Unbdss btterwisa gp sjfSede Hﬂcylgﬂoepsar@l X3 grouppescidfingd herginymay

be SERERCRRIN o TR g N UoRt (3 iR} b e
cargén §to€i‘111§<l§€(‘b‘ran H@ﬁ%ﬁé‘ﬁl%ﬂ/or&}@@ RBarther GvRdOR3¢h is a sufﬁc1ent

R3e) R3f, - N(R3g) C(O R3h, - N(R3 O 2R4a,
nums(equ@ m;n)mn of- fselm)o:ﬁ REtHOR HPTBY, suebelw rad alkowyp GFRIPS

o8 s Dby RERD O & BT UL ey o Hlay g e

satufat SEYE RviidR ihee eda @thﬁbl@ﬁﬁmnﬁmt(ae nd Mgpitriungof A0 otf@alfBBh
|ndependently represent H or Cl-6 al kyl and R4 Rﬁ.\

atqop dyseereratod eagior deATURESd By 016 P TOHH ORYSHHER o g
aryl S r [y b t t

ato%% t Pgegpsu st #fg gé] Bl o@héﬁdava%%&g g% gfg %%%thw}%e

subdigutpd bptonebr ﬁ:btealﬁhcrmnﬂ esfecatly lflugra afpsnsmay be via any
carbon atom of the ring system The term"hal 0", when
used herein, includes fluoro, chloro, brono and

0&5@ 3&9& ERRe%Rd thdudds @ch&yﬂe(@i DYt heroups. Such
process s ’descri bed herfein (i.e. those Invo ving the
grouscmsy bef motxeyihiy dicsictia jor rtayylex amcbuwhernamlm@hp,sh@ eifher
cess f the_.invention th refore _enco
WIS GO FBRoGP TG B0 GRaT LSRN R TRopy menida
m&laa'é A&y Cnafphﬁ[ﬁ 1,98 4-Rirfhydroi DA, ia0inys Uigldedydf fiorenyl

arl’y, th conpounds enpl oyed in or produced b
andhlae tikoc Fos 8 @@sctam:ebeﬁdm,eﬁhﬂ pemt of ajtpchurent 9§ é‘P‘RﬁPﬁﬁm

01'1t al}g 1 r08 CSel%gy 8f vztaha%y ICQI"BSH tajco%] &f %%ﬂ%l S§9(61910 ntain one or

Unless otherwise specified, aryl groups may be substituted by one or more
substituents selected from -OH, cyano, halo, nitro, Ci¢ alkyl, Ci.s alkoxy,
NER®R®, - -COR®, -CO)OR*, -CONR™RY, -NR*¥COR™
NR*S(0)R®, -S(O)NRHR¥, -$(0),R* and/or -OS(0),R*, (wherein R** and
R*® independently represent H, Ci.¢ alkyl, or together represent Cs. alkylene,
resulting in a four- to seven-membered nitrogén—containing—ring, R* to R*
independently represent H or Cy.¢ alkyl and R* to R* independently represent
Ci.¢ alkyl). When substituted, aryl groups are preferably substituted by between
one and three substituents. For the avoidance of doubt, the point of attachment of

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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nore asymetric carbon atons and may therefore exist
as enantioners or diastereoisoners, and nmay exhi bit

wopbietiat77acti vity. The process of the inventi oRCTISE2006/000694

enconpasses the use or production of such conpounds in
any of their optical or diastereoisoneric forns, or in
m xtures of any such forms? Abbreviations are |isted
at the end of this specification. Preferred conmpounds
of formula I include those in which: D represents
Con(;ﬁbﬁdﬁemplbyeépﬂar o profiavet oy thé Prd2pdes dﬁﬂ:ribealdn@&i& fites those
. C1-6 yl, icularly saturated Cl-6 a l; R2
inabfine Qi RSeBh HpF TpRar i FRDHGLITRER S TR Bt the
G e Gt B R Bl clhnp iy iy of
thdiafagtonredc fiortuspor ivinristupss of ey sigh f@msounds of fornul a |
i nclude those in which: Rl represents secondary or
tertiary C3-5 al kyl, particularly saturated s- or -C4
slﬁshlsﬂ}b thB2 o6& BlnploRad @ le hrbduced Eby the Chtb &6 hdRotibed
partlcularly, unsubstltuted phen met hyl phenyl
he(mu@kﬁ élgosa -ipealvipg gheeprpicyss of the ilIﬁ@tl %ﬁh@h?lﬁo e@m@n e or
4, 6- tri. et ny| )...sPar y r
S TG oy R Bielle R s giiligmers or
difsBRERSRAYrS ah€ Enayb:bthﬂﬁit optR2al Bep/ites aitie process of the invention thus
2,4,6-trinmethyl phenyl.. Specific conmpounds of fornula I
enpqa;apasp@ythg A1SeoR foresiiston RE Fypecompounds m any of therr optical or

dlés,t(%ogg()tn?%g%]wgenzenes%at%ﬂfo d"3- (

ert-butyl oxycar bonyl am no) pr opyl
erred conpounds of

4- chl or obe zenes fo re
AWHFYWHOA’SP{ %@@H&%@ﬂ% eﬂﬁFQf’r‘?nD represents - (CH2)

- (i.e. 3amno|-propano|) or, particularly, -(CH)2-
(i.e. 2-am noethanol). As stat eql above in respect of
Prefenmed woupowidsfofformiuda I iniclude thasepr wbht s a | eavi ng

D represents -(CHy)3- or, particularly, -(CHy)2-;
R! represents Ci. alkyl, particularly saturated C;.6 alkyl;

R? represents phenyl, optionally substituted by one or more (e.g. one to three)
substituents (e.g. one substituent) selected from Ci.; alkyl (e.g. methyl), halo and

nitro.

More preferred compounds of formula I include those in which:

R! represents secondary or tertiary Css alkyl, particularly saturated s- or
t-C4 alkyl;

R? represents halophenyl (e.g. 4-chlorophenyl) or, particularly, unsubstituted
phenyl, methylphenyl (such as 4-methy1pheny1) or trimethylphenyl (such as 2,4,6-
trimethylphenyl).

Particularly preferred compounds of formula I include those in which:

R! represents terz-butyl;

R? represents 2,4,6-trimethylphenyl.
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group. Suitable |eaving groups that L1 may represent

i nclude halo and, particularly, -X-R5, wherein: X
woemeasertss - O, -O-C(O)O -0- N=C( CN) - PCT/SE2006/000694

-ON(R5)C(O O, -OP(O(ORSbh)-O or - 0- 0-; R5

represents Cl-6 al kyl (optionally substltut ed by one

or nore substituents selefed from-0OH halo, cyano,

-C(OCl-4 alkyl and aryl), Het2 or aryl; R5a and R5b

i ndependently represent Hor Cl-6 al kyl (optionally
Spé&dihis tarhpdueds by fopmaladrthamansgy halnentatnedm)qludmd Het 2

2> %ﬁ%&?ﬁ%@a@w@%ﬁﬁ%ﬁyﬁ‘ﬁgﬁ Gne bR e kg §
3- (%%9&910}; &a&B yﬁ%}ﬁ%bex%hé‘smfﬂﬁc{t@r Ocycl ic

oup” ma rlse n two or three rings and may be
substltuted by one or nnre substiruents selected from

Prelub Ry annt Srplie i agtein Sosr ShovEch R b et k)
Q. é\/@ra@masqtﬁﬁfiaﬁn)c&np&ﬁa%ﬂg ( drnmt.a J-khidoaaaely t hose

whi ch: represents 5; X represents -O or
-0-C(O0O; RS represents aryl or Cl-6 alkyl (e.g.

As‘,isi:“tl (ﬁa &\ge ﬁiﬁcme t Ky com I_as %?".‘f r@%ﬁ& X}Ioff %e%{r eﬁ‘trsya E?Ylﬁg

SpecCl a

gr(ﬁfpef eSHiGmHhlE QBN @om}fs fﬂmt nLH anhy |repmém: dﬁ'lctddeshalbnand
which: X represents -0-C(O O ; R5 represents
partisplarlyutXR ' HEkereifet 1 and Het 2) groups that may be

i nghude i ont a n@éNo4__

(se% rg%?l% frgdr)n t he g@pébxyggﬂN nl(t rogen g)elg?(
-OSR(CH (@R ROd of FOAGH ch the t ot al nunber of at orrs in the

r| ng syst em are_bet wee an ourt een.

R’ a#pr93685) Cop @ﬁﬁé (ﬁﬁ'?"l}?@yf $Hbs t%%t EW a0 O RS yfbk%ents
sel%ﬁt@ﬁ%h?@ﬁ afdid %yﬁ{@f@m @lﬂﬁﬂyypﬁndgdrﬂﬁ Cﬂ{ét@ of &yl;
aracter. Hetérocyélit groups that” nmay be nentioned

R’F and Befeindependently represent H or Cy.6 alkyl (optionally substituted by one
or more halo atoms); and
Het? represents a 4- to 14-membered heterocyclic group containing one or more
heteroatoms selected from oxygen, nitrogen and/or sulfur, which heterocyclic
group may comprise one, two or three rings and may be substituted by one or

more substituents selected from oxo, halo, nitro and Cy.¢ alkyl (which latter group

is optionally substituted by one or more halo atoms).

More preferred compounds of formula IIT include those in which:

L represents X-R%;

X represents -O- or -O-C(0)0O-;

R’ represents aryl or C1.6 alkyl (e.g. saturated Cj¢ alkyl, such secondary or tertiary
Cs.s5 alkyl or, particularly, s- or #-Cy4 alkyl).

Especially preferred compounds of formula III include those in which:
X represents -O-C(0)O-;
R’ represents fert-butyl.
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| -azabi cycl o[ 2. 2. 2] octanyl, benzi m dazol yl ,
benzi soxazol yl, benzodi oxanyl, benzodi oxepanyl,

woemsadiokol yl , benzof uranyl, benzofurazanyl, PCT/SE2006/000694

benzonor phol i nyl, 2,1, 3-benzoxadi azol yl,
benzoxazi nonyl, benzoxazolidinyl, benzoxazolyl,
benzopyrazol yl, benzo[e]pj&in1dine,
2,1, 3-benzot hi adi azol yl , benzot hi azol yl, benzot hi enyl
benzotri azol yl , chronanyl chronenyl , C|nnoI|nyI

HeR (Bettl ahy et glmpﬂﬂﬂamy Pk ,mentloned include those contalmng 1to4

hetlzegq%aﬁq%lagégfecte éﬁ] L an Ig«’atp,é{ﬂgognh a{? rs)and in which
théjfo % of Ef’ az OlF@?ﬁg@ X?s"t&ﬂ%é H&theE‘ﬁ/ lﬁvve Ay ?d'ﬁréébﬁ‘y Het

%/ a] pyridyl, imdazo[2, 3- |-
(He |aaddﬂgt ), gromminyj’ be ifgly naj:mtateqi/ Iwhqllwqcamm, m;tly aromatic
0 azo0],

YS! ¥ H‘aﬂiﬂra(’?%x égegéfrwycrhﬁ Iﬁrwm y@?ﬁ@%& glﬁ ?xée%# él%éd 1n':1ude

1- a&'a'@i%%l@[m h}ocﬁﬁ&l‘ NYenziBMaB0KH1, BEhAgxa¥lyl, p}HeﬁZdﬂlcy)ianyl
pyridyl, pyrimdinyl, pyrrolidinonyl, pyrrolidinyl,
bepzadiaviepmyll, henrastioobyla- hepgetuesnyl, pyenzsifgpzanyl, ~ benzo-

r pyr | yl
RIS | DS Bhratieofih P hétoxa D! Y| penzosarotidinyl,
beﬂzcﬁsa@ol%} t %@Wm@&ﬁzbéﬁﬁ@pymhmme 2, 1 3-benzothlad1azoly1,
bengﬁ‘hr?z@ t m;oge%py%g}zy Plprﬁp}gp}ﬁ]e chromenyl, cinnolinyl,

2,%3&&@&%@@%@%%9% opif?? gﬂf}?ﬁ%%&[@wanyl, 1,3-dihydrobenzo-
[cTEuRn$l, 42t elihgénpdyoppil, ’mbﬁiymlylbll, dioxanyl, furanyl hexahydro-
e g.yé,%r;%l ﬁhoﬁglg ;'rld'ﬂ%gm'ﬂ‘&a‘]' 281 Y imidazo[2,3-b)-

th{a%ﬁﬂ bRYL; bR soc}d"ﬁ& qmayl &ﬁdlélﬁl@dd/ |morpholmyl
4-triazol o[ 2, 3-Z>] pyri m d Bé and the ik
4

oxSdtaselit, uéﬂt—@caomalhﬂdt (Heleelyl, aplithplaziyl, gpm@xazuwhy pipgkidingl,

pqr«%@If’Er VS, PEREPda: e PEITE oF v daTh AP T EE
1 r559_,51L1'CJI1)1ﬁy1V p@rralay2, }pRFridy1, tﬂ'}@ro‘ld[ﬂ,q -Byeti@n) pyrrolo[2 3-
|nclu i'ng (where approprlate) het er oat om or an

c]pmchﬁypmﬂdq@amb@yle nul@Ohmdgsqlfﬁ)éanywyS%’@lﬁWb denb 7é§tra-

f .th
0 aP g B, P8 £ g0 2k e
[eYPhrinadinef tb&ﬂ%fdfdfaianylaytd&ahy@ﬁpymﬂﬁd 3 A\ Gatberahydropyridyl,

I | I I V- pht hal
1,gélfg’g%ﬁrlﬁﬂ))t/ﬁrgéb{ne rr%dmgfl qUI3r11:05 I(i-qg/tra)hyd}opynpmtlc?m m dt\ﬂlad?agglyl

thiazolidinyl, thiazolyl, thienyl, thieno[5,1-c]pyridyl, thiochromanyl, triazolyl,
1,3,4-triazolo[2,3-b]pyrimidinyl and the like.

Substituents on Het (Het1 and Het?) groups may, where appropriate, be located on
any atom in the ring system including a heteroatom. The point of attachment of
Het groups may be via any atom in the ring system including (Where appropriate)
a heteroétom, or an atom on any fused carbocyclic ring that may be present as part
of the ring system. Het (Het' and Het?) groups may also be in the N- or S-oxidised

form.



10

15

20

25

30

It is preferred that the process of the invention is
perfornmed in the presence of solvent. In this respect,
woheoesiof7ent i s preferably an organic sol vent BCTAE2006/000694
m xture of organic solvents. Such solvents include
di (C 1-6 al kyl) ethers (such as di (G _4. alkyl)
ethers, e.g. diethyl ethe®), Cl-6 al kyl acetates (such
as Cl-4 alkyl acetates, e.g. ethyl acetate),
chl ori nat ed hydr ocarbons (e.g. chlorinated Cl-4
Parfibidan &alussl If Hst*dihah Im'uyomtdmlened: hHhdndé auinoliogl tog 8-
tetrachl oride and 1, et hane), hexane

ichl o : :
quipelinyd), Auphtbalpaidyl @?ﬁdN'éP?ﬁﬁlﬁff}léﬁhydr ocarbons, such as
benzene and nono-, di- or tri-alkyl benzenes (e.g.
mesi tyl ene, xylene, or toluene). Particularly
It ippedferred thadrtha prcrcesod>ﬁ/ﬁmt1svannoh uslpedprpedaink tisauesents eh

PGSR S S L AT o O TRES CHLAS 14
of S%aﬁfccgoi’ﬂ?eﬁ%s Cgﬁcﬁp&)l{'&fti Afeltlderdi Shs alk}a) ‘é&féﬁi Quaehdane, 4

articularly, dichloronet rticularly
alkp]r) eﬂ@rsr, eq. tiettyl Eﬂuer)sﬁnealkbll aﬁe'ﬁteSiMéans aﬁﬁ'bﬁ%ﬁy%%ﬁa £6r

cn§ PS5 b S PLECORToled b BYSIL 0) o

dicRIoR6:8Ethesk, € BRIpeH foRnL dafbohh QetiattRRdcO randamamalhlymethaae)
enpl oyed to enhance the reactivi ty of th

hewle:m;alem aer, aad arpmasic Wéfqearbgnv sugh af pngene and mono-,
al d r

TR E ok, PRIy, RSP g rpaitimy

prdf@?éii br@ganibebivests ihdledead] ﬁﬂhhr&@lmhohfgréupsmné s&ﬂjshtumddwnh

ong pr more ISR E Ry seREctsBR T e Bt R B
carBbn ?é@fa'agl:oﬁdy 1.5 él?c%ij& théheldAg, Igﬁ'ﬁ@&lbﬁi‘ RS hRthaa&ld

preferably I'mfediately prior to the addition of the
conmpound of formula V). Such catal ysts include

I i e DR ) P e SCeRPYF b oy R/t o fRises
t bo
Of{ al kyl %ﬁfﬁs;g?gﬁgﬁdgg%gﬁ gor(sgeﬁg tga)adgdt((ﬂ a;net ﬁ)yl am ne
hydr ochI ori de; see Tet rahedron, 1999, 55(8),
2183- 2 . Pre th et
In g Barts % |e{" néenlt ?)f e 21%5%18{2)11 c\é\@iﬁ}ét fs%ﬁ}pcl)?yrﬁc}

enﬁ%ﬂce(ﬁkﬁ%a(:ﬁ\)lt}abﬂVm}: susfoaglating tredgeait cm doratubd \(i . B this
above anbi ent
embodiment, the cata)lyst may be added to the reaction mixture at any point, but

particularly after the reaction between the aminoalcohol of formula II and the
compound of formula III is substantially complete (i.e. at approximately the same
time as the compound of formula V is added to the reaction mixture, and

preferably immediately prior to the addition of the compound of formula V).

Such catalysts include tertiary amines (e.g. ﬁi(C1-3 alkyl)amines, pyridine and
dimethylaminopyridine (DMAP)), optionally in the form of an acid addition salt
(e.g. tri(Cy.3 alkyl)amine hydrohalide salts, such as trimethylamine hydrochloride;
see Tetrahedron, 1999, 55(8), 2183-2192).
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tenperature, such as from 20C or, preferably, 300C to
reflux. For exanple, when dichloronethane is the

weoeabosant77enpl oyed for this reaction, the react POWSE2006/000694

m xture may be heated to any tenperature from32C to
reflux (e.g. to about 35C). In this enbodinent, it is
further preferred that a rﬂxture of the am noal cohol
of formula Il and dichloronmethane is first heated to
such a tenperature before reaction is initiated by the

Prefeblyi, tire redctioh ®etvosep dhunainimbalconaholf éormula Hland éhe compound
particul a of t e inven

di . Xo
of cfpnméar%ﬂi (o0 (3 TR RO 1 IPa G-Badtiianempicn)
B, A P BGRB8 O LALTER L, ot

d1dhﬁbroﬁ1@ﬂ1aﬁe< daHeesol tdng eﬁ@ﬂ@eﬁ(ﬁov ¢lnis reactibmythic rread’uonhnmh@e
reaction with the amnoalcohol of fZ la |l
o

maydhchrateddo amntanHcEatBistERm Akt o FeHEx B AheF P Fhrihis
en{b e%t di 5 gldpll ddQAt% ﬁ)ﬁ(t\gre(& tHe gﬁ?fb‘étcoﬁal of formula
re Ve Vol uies o sol vent an ad to a mxture
11 ahd cdﬁxrm@mméthaﬁe fio fimstl leateld tanahich reotendberauk2baferegreacivouts
ative volumes of solv he_conpound of
m‘@é’?"ﬁﬁ’lyé ‘H‘Cf dityen 0 aé@na?uné‘rf?}?%?é i:%ut preferably at a
rate in the range from0.1 to 500 nmmol per mnute,

such as about 6 nmmol per minute. After the conpound of
Infaqmmnuimlehiboﬂasem of theninxentioni thi compownd elbfateladll ippdded

o GRGEHe G TR BlYERbcBY APy Ny prel f B Hheat

(.8 Lﬁiahﬁﬁedj forth ctiogf&eraﬁycats BSohliticNin3fr rékmnplesmb@aﬂe helrest
. g. about ﬁour) or time sufficient to effec
syememulwlncloﬁleaﬁacémy veitt) the amirqagabel @farmpayl] Waﬁ?@duc'fed In

r evi gus or ned. e t t, t
o B A TR R el 2L e
abolid 5) felarvefwlahby of Foltéit andrig adﬁerd)m 2 ndixtupe df Eompound of
particul ar enbodi nent of whi bei ng abqut, 1:1.1f
foﬁé‘éléékmﬁomﬁetorlga(éigr b ef"ﬁ&“ﬁ%f’gé%"@&hol of
formula Il and the conpound of formula Il (step (a)
above) is perforned in the presence of base. However,

Tiid conspophé b forehld natnay hilded Eany iratn, Wit @pefesblyet hoatweu the

in the absence of se,
range from 0.1 to 500 mmol per minute, such as about 6 mmol per minute.

After the compound of formula III has been mixed with the aminoalcohol of
formula II, then the reaction may be stirred for any length of time, but preferably
any time from 10 minutes to 4 hours, such as from 30 minutes to 2 hours (e.g.
about 1 hour), or time sufficient to effect dissolution of any oily substance that

may have previously formed.

The stoichiometric ratio of the aminoalcohol of formula II to the compound of
formula III is preferably in the range from 2:1 to 1:2, a particular embodiment of
which being about 1:1.
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For the reaction between the conpounds of formulae IV
and V (step (b) above), any suitable base may be

wenpleapeds For exanpl e, when the reaction sol vear/SE3006/000694

organic, then the base enployed is preferably sol uble

in that organic solvent. Suitable bases therefore

include tertiary ani nes, - 18uch as tertiary aromatic or

het erocyclic am nes or, particularly, tertiary

al i phatic am nes, such as M (G - alkyl)amnes (e.g.
If tnebd¥edry kigaTirewetion cbet\naemt itheeu laarihoalcahiol etfhgomuianél) andHbe

coRBRPLAL TR B (TS POAPCio\PeF SRR Ry ee PE S8t
Ho%'ep‘?ﬂ i F)fetf édr{ﬁa gﬁ%d&lﬁn Qfep i FerfFRad ARM8keneE of base.

rmil a enpl oyed in the first step of the process
of the invention. For exanple the stoichionetric

ti th N
Foh e Gafipn Baven @86@@% RV (Geh H6ves
?rsﬁftﬁﬂéﬂ%éé P Be hiplyddo 15Dr2ex@ﬁ} vﬁﬁﬁbthe 3ea%)10n Wieentais
ertiary an ne aci addi tion sa |se | oyed as a

Orgaemalth@t thenbaseeemplayed mpwéwbl&nsqlme B r%b%&u@faémefsolvent

suPhiS R e RS, e sy R TR R R o

he@kodyeliendniinds! or¢ rRattinalyi, Resitsp aﬁpﬁana bowiads, asnlyh aROiAC .6
such as fromO0.1 to., 1 mylar euwalets( fromO. 4
alk%)amlees&e@amr@am gaineand, pat viemse)or 0. 7
nol ar. equi val ents). The skill ed per son wi |l appreciate
that, for optimumyield, the nolar quantity of base
Thel quantityheofibisar emplayed tiy e teectidnabytvesen nthe agingpounds of

ddi t hould b t. |
fogleg Aot (VoMpRPGHatS Sty SREREY op: Tire J0BiTBe dhcte
anﬂfloéle |c§f ¥R aY&dploPed he (BEGRHA S &F) the iBBess of the

trimethylame, or an acid addition salt thereof, is
imespiony eitbr awampbaﬂml gtgnchlome@ncr wdiot ¢fovrsp ée \ﬂ@emntnhelcohol of

|V d.th
fopg o By ec el ol Qe 19 St i il TP RSy
fFSHA1amhh et etgegmftgtg;re such as any tenperature from

-30 to 200 preferably from-20 to -50C (e.g. from
-15 to -1000).

When a tertiary amine acid addition salt is employed as a catalyst in the reaction

between the compounds of formulae IV and V then the quantity employed may be
(in comparison with the quantity of the aminoalcohol of formula II employed in
step (a) above) any amount, such as from 0.1 to 1 molar equivalents (e.g. from 0.4
to 0.8 molar eqﬁivalents, such as about 0.5 or 0.7 molar equivalents). The skilled
person will appreciate that, for optimum yield, the molar quantity of base minus
the molar quantity of tertiary amine acid addition salt employed should be at least
one molar equivalent (compared to the quantity of the compound of formula V

employed in the second step).

When trimethylamine, or an acid addition salt thereof, is employed as a catalyst,
the reaction between the intermediate of formula IV, base and the compound of

formula V (step (b) above) is preferably performed at sub-ambient temperature,
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When the addition of base and the conpound of fornula
Vto the reaction mxture is conplete, the reaction

waoiadeuse7Tiay be mai ntai ned at sub-anbi ent t enpeCaASEL®6/000694

bef ore being warned to anbi ent tenperature and worked
up (i.e. treated using known techni ques such as
filtration, evaporation oftlsol vent and/ or
crystallisation) in order to isolate the product of
formula |I. The conpound of forrmula | may then, if
susless argttemperatute filoar -3Puo i20P @ corbferdbdy g tPOsto k Hwe. g.drom
those skilled in the art, such as by nethods descri bed
-15 t9 \NP@R/ 083690 andWO 01/ 028992, the discl osures of
whi ch are hereby incorporated by reference (e.g. by
recrystallisation froma suitable solvent system such
Whén ths @pdigipa oo baserad tied @mpoubl lof $email H¥T teitsereattiinadixture
~ when nol ar equi val ents and stoichionmetric ratios are
is graplets, s ERFILGN RRYEIpEE be Ppinfeings ahsd-pakisal teppetaiure
t 0 ] l,d :
e e e e B L 2 DR RP e B weing
knownliechajquee spehcdsi fidetation, Eiveparsteorodf sudvahs andidr baysteBisation)
. having the ability tq donate or accept nore than one
lnﬁ%PéﬂbFO Bﬁgﬂuéﬁﬁgb q% ntenpl ated and requires
correspondi ng recal cul ati on of the quoted nol ar
equi val ents and stoichionetric ratios. Thus, for

Thexanposnd effreutaHanzc thendif gesised dbé Srrthieppenifias, byt tgehniques

only half e .nmol.ar _equival.ent s, wl | [ [
nmia e kAR IR o AUBr BT enaeitr et Bni B e 083690
an@WOl @rH28992 e UBEloireRo i hiRE iafe EREIBOMBEkpOLtdl byNRfdcbite
requires only half the nolar quantity of base to be
(egnby asystelbipgsionderm @ sutableisslveaicustont. sughay isogropanol and
Weg\gd@obasi c conpound (e.g. NaHCOB8) is used, and so on.
‘ant ageously, conpounds of formula | obtainecrvzathe
process of the invention are enployed in the
preparation of oxabispidines that bear a_, ) )
Unlegsaptestyiss sistdy Maep igglag eryival Blss#d SeRbiRec ainfoRe
qu%%%a&ﬁ%ﬂ?f@sﬂ#& g ﬁéﬂi? GhPBALs, RedREhOBRERQ) of THUR and
according to a tfurther aspect of the 1 nvention, there
bases thaiopriosiild o apcapt @sly dmermole of hydrogen ions per mole of acid or

base, respectively. The use of acids and bases having the ability to donate or

accept more than one mole of hydrogen ions is contemplated and requires
corresponding recalculation of the quoted molar equivalents and stoichiometric

ratios. Thus, for example, where the acid employed is diprotic, then only half the

 molar equivalents will be required compared to when.a monoprotic acid is

employed. Similarly, the use of a dibasic compound (e.g. Na;COs) requires only
half the molar quantity of base to be employed compared to what is necessary

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

Advantageously, compounds of formula I obtaineﬁ;'a the process of the invention
are employed in the preparation of oxabispidines that bear a N-(alkoxy-
carbonylamino)alkyl substituent (for example those oxabispidines disclosed in
WO 02/083690).
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the preparation of a conmpound of formula VI, O wherein
R7 represents an am no protective group, such as

woemsyiB777and D and R are as herei nbef ore def i nedT/sutio6h00694

process conprises a process, as hereinbefore defined
for the preparation of a conmpound of formula I,
fol | owed by reaction of that compound with a conpound
of formula VI1, wherein R7 is as herei nbefore defined,
in the presence of an organic solvent (e.g. toluene).
Thiadchidsng®petirthef adpber df iveimtvemtion, theseisippovitet swprgess for

conmpounds of fornul a an | may be carried out
themﬁ@@rat@@rﬂfiatqog}?@u%eﬂ}ogg“gr%ée described in WO

02/ 083690 (sucpy as at elevated tenperature (e.g.
680C)). It w Il \be appreciated by those skilled in the
art that, in Qr ocesses descri bed above, the
functional gy f i nternmedi ate conpounds nay be, or
may need to bg, pnotecHed by protecting gyjoups. In any
event, fun§$L©halh§r ubbaﬁh &Efit is desirable to
protect inti ude hydroxy d amno. Suitable protecting
groups for hydroxy inclu trialkylsilyl and
di aryl al kyl silyl groups (e.g. ter -butyldinethylsil(?ll1
whegdin RO utpestinghamyinsid piotentivé gioupt bydhsas enyyl, and D and R

hyd I | kyl bony!| "
st RERORORS BERYHCe SRIBIOL GERET S sshPt RS P LEfg

de%@d{’ﬁﬁ thé ﬁre?[rﬂ.aﬂgn 07G] WeEotiie 0B HbriRfu1P 1, OfoBEWed By GEQMPSE of
nent1 onedherei nbefore, such as benzyl, sulfonyl (e.qg.

thiteompoesinvith aybmpoudd of forrvbleVddnesul f onyl ),
tert-butyl oxycar boByI , 9-fluorenyl net hoxycarbonyl or

benzyl oxycar bonyl . \{he protecti on and deprotection of
functi onal groups take pl ace before or after any
of the reaction gt escri bed herei nbefore.

Protecting groups |may\ e renoved in accordance with
techni ques which Bre Well known to thdde skilled in
the art and asRdescribed! hereinafter. The use of
rotectin roups i s descrihed in "Protective ou
Y qﬁeiglé"taiﬁiag hgereinb%fore degned, in the presence of an organic s%ivenEJ ?e.g.

toluene).

In this aspect of the invention, reaction between compounds of formula I and VII
may be carried out under conditions such as those described in WO 02/083690

(such as at elevated temperature (e.g. 68°C)).

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.

In any event, functional groups which it is desirable to protect include hydroxy and
anﬁno. Suitable protecting groups for hydroxy include trialkylsilyl and diarylalkyl-
silyl groups (e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl),
tetrahydropyranyl and alkylcarbonyl groups (e.g. methyl- and ethylcarbonyl groups).

Suitable protecting grbups for amino include the amino protective groups mentioned



10

15

20

25

30

Chem stry", edited by J.WF. McOme, Plenum Press
(1973), and "Protective Goups in Oganic Synthesis",

wlndMeadit7ion, T.W Geene & P.G M Witz, W/ eyPCT/SE2006/000694

Interscience (1999). The process of the invention nay
have the advantage that the conpounds of formula |I may
be produced in a manner thhat utilises fewer reagents
and/ or solvents conpared to processes disclosed in the
prior art. The process of the invention may al so have
herbiiBefofly antinge tdnayl, tshfoyd nfpeudnadesubionyll er K-nitrobenzene-
roduced in higher yield, in higher purity, in |ess
s, ey rgiearoeBYh aivey oo Gt & BemiPrceRgm,
! ' fun&t ¥udCmBABEE Blach bEPH &Oitfer
Thgappotgéﬁg%e%?&g%?ﬂggn %éfu\lll\n&%o %la%[sgﬂ usgée a?d/ or wast age
anpbdf theteactical ssepsidaskibed hereinbefgent s and sol vent s)

conpared to the procedures disclosed in the prior art.
"Substantially", when used herein, may nean at | east

i B&erhbRidehaRbordaHcealiEt tdchdfuesSihich afe well
Pr(gﬁé(cgﬁ Ieg’rermg?gg%}gr then 95% and partli cul ar?)l/ gr egter

knowa o 1a6gwskifled in therart'and lasd¢spabeddiermnatter.rel . vol . ), when
used herein, refers to the volume (in mllilitres) per
gram of reagent enployed. The invention is

THRX&EPbT fpr&betinBUbrduPs 19 dwedtiblef Mint EPkotdesivé Marofysd hwvidrggnic

exanpl es. Exanpl e 1 2-(te”Butyl oxycar banyl am no) et hyl . 2
Cheguistiy!”medifegl b nz8hés MaQspist BlonpriRreas | W73, And oPtbsive

Of 2-‘ i t : (74 ) | i i -
ol ORI SRl 2R, T Ll & gL e oy
Intefxbiehécqnogsf). di -tert-butyl di carbonate (147.35g, 655

mrol ) in DCM (200 nL) was added over 110 m nutes. The

reaction mxture was maintained at 35C 3C during the
THROARLEES b HbtiGTerdtdn ﬁ’lgrg!ﬁa'vg ﬁhé’\’%ﬁvﬁﬁ%' ke thd BSmpounds of

reaction m xture was i ntai ned at C 3C for one
formula I may be produced in a manner that utilises fewer reagents and/or solvents

compared to processes disclosed in the prior art.

The process of the invention may also have the advantage that the compound of
formula I is produced in higher yield, in higher purity, in less time, in a more
convenient (i.e. easy to handle) form, from more convenient (i.e. 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%.

The term “relative volume” (rel. vol.), when used herein, refers to the volume (in

millilitres) per gram of reagent employed.

The invention is exemplified, but in no way limited, by the following examples.
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hour. The reaction m xture was then cooled to 22C 2C
and triethylamne (137 nL, 982 nmmol) was added in one

wQQniei10m74 The reacti on m xture was then cool edPCO/SELG®0694

3C and trinethyl am ne hydrochl oride (31.31g, 327 nmol)
was added in one portion. The resulting m xture was
cooled further to -15C 3&%and the reaction mxture
was held at this tenperature for five mnutes. A
solution of 2- nesitylenesulfonyl chloride (143.22g,
Exémplermol ) in DCM (520 nmL) was added slowy enough to

mal ntain the t rature at |.es han -1 30
reaction m xture was mai ntained at -100C + 3C for an

additional five m nutes. The reaction ni xture was
ANMEERMATIVEAbove 00C and water (800 nl) was added. The

s S R ALY

(38 GRIY Grab ABfedWRS 350NCEMIAL erb UREEh SAREEGE L REassbuey]
at a tenperature of |ess than 400C and sol vent (960

dicrihonaizg 14 DB 55 G156 dnmbBap DEPU(R00 134 vasiaidedaevend de aninwes.
the resulting solution S nc r,ated . under. reduce
Tho R ST VRS AHAREY B B CTess (RN Hdeabing ARG fre
eSO corpfitE e HASI GO L St el BT ML D02 300 ri
ho%t.OVheY reatid Blixtild Mtagi them gobdleé tb APPErAtAICeamt trRfiyTamine

30C. (This causes the exothermc crystallisation of
(13 hank,| IRanpobpran addedineons partipr Thesreaetion guxtureyps, then

o 2RSS 5 190 B  B sBE el
addbd B GHeqFRtn. Wht Reshltiho\hiktirs QR @AABE Furthewdd 45°C 168C and
m.). Thé product was dried in vacuo at 4Q0C for 12 6

thcaacort wixgineevastheld ttthis teropgyaturefoa §ive mifutes A solution of 2-

SEHEALS Tt o B R
slc%wlgle'égs ) maidtad® tHedbinperatute &t Rss3thhiz }10°2, 6 fbidiesy)After

,s), 1.41 (9H, s). 1HNVR (300 MHz, DMBO- d6)
thel additian (vl cogiplete, e reaction tmixtire wes snaiptamed agg1 (gt 3°C

for an additional five minutes. The reaction mixture was warmed to above 0°C

and water (800 mL) was added. The resulting biphasic mixture was stirred rapidly
for five minutes and then the phases were separated. The organic layer was

concentrated under reduced pressure at a temperature of less than 40°C and

solvent (960 mL) was collected. Isopropanol (960 mL) was added and the

resﬁlting solution was concentrated under reduced pressure at a temperature of
less than 40°C and solvent (320 mL) was collected. The resultant solution was
cooled to 25°C =+ 3°C, and water (360 mL) was added slowly, whilst maintaining
the temperature at 25°C + 3°C. (This causes the exothermic crystallisation of the
title compound.) The mixture was stirred slowly and cooled to 10°C * 3°C, over
ten minutes. The product was collected by filtration and then washed by
displacement with 1:1 v/v isopropanol : water (160 mL). The product was dried in
vacuo at 40°C for 12 + 6 hours to give the title compound as a white crystalline
solid (186.1g, 83%).
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t, J =5.4Hz), 3.15 (2H, g, J = 5.5 Hz), 2.55 (6H,
s), 2.29 (3H, s), 1.34 (9H, s). ALTERNATIVE 2

wa-26vet hanol (30. 7 kg, 20.501 knol; 1.0 eq. PCWaE2006/000694

di ssol ved in dichl oronmet hane (800 L5 1065 kg). The
solution was heated to reflux (38C to 40C). Mdlten di-
-butyl dicarbonate (109.61§g, 0.501 knol;. 1.0 eq.)
was added over a period of between 60 and 90 m nutes.
The reaction m xture was stirred at between 35C and
m.pt@@°€Cor 3 hours. The conversion of 2-am noethanol was

' oA %@&%5%&8&? ic?%é{f:ﬁ) %:’qr{pe{@% 21128 m),
330198, b7 183500 69,48, §IBB1 R, £ g then added

reactl hve sel. e'reaction mx ure was t hen
'Ho@ReE 00 QIHE WS- ammm (BOG), 6197 (181, hyt asiTHz), 3.88 (2H,

hydr ochl ori de (35. 0. 365 knol t hen
b ST DS L1 55 SHRSURT BRpDAMLiSHe, (BB jy
0.53 knol; 1.06 eq.) in dichloronethane (380 L, 507 6

kg) were added to the reaction vessel. This additi on
ADVEERNATIVERed sl ow y enough such that the interna

2 hearinbgo e TSOLEREI DB b Gtk RRns
(86(Pﬂv?édéslt agsgﬂidn%%dh&yedTﬂeQeﬂ@esssd t'dt4090) vmslten di-

wat er (625 L) was added to
ter-batyl ldmarhmmiteL(ﬂ@ arg, QﬁDl kimrods Mﬁsqmaﬁtaédﬁbd\’@@rpemd of

belitienatnnesof amton A respRa SOEE oi Iuyed o brifef o5

anfl A0E) foVBShduBdTOTRE corisibip RE 2-drAiBEthira] ml&ebléeﬁew GC.
was di scarded. The organic |ayer was transferyred back

Wgcn ﬂm reastior| wasThemplsfey dhe reresionHakteRcWahgealef rign20°C.
bR T o Reyh PEERE S ) b st

veﬁ’del:m The ni%héiﬁ)‘ﬁehuﬁhrd efhigCdn pdiceﬁéd.l te Heteer OBEi andm-5°C.
erature of <35C) and then _replacin

an@d Ylgpmhyd(rq@wd;e)(?ﬁ Hiks pi3ﬁ§lkint9r11 %%gﬂ wé‘?fwé%}qtai SRinsign

ol PR AGTR 380 153 agpron ) alorcBRnle

(38®Ly 807.6 kgpvere added to the reaction vessel This addition was performed

slowly enough such that the internal temperature was maintained below -2°C. The
reaction mixture was stirred at -5°C for 30 minutes and conversion was monitored
by TLC. The solution was warmed to 3°C, and water (625 L) was added to the
reaction mixture and stirring was maintained for between 10 and 20 minutes. After
a settling time of between 15 to 30 minuets, the bottom layer (organic layer) was
removed. The upper layer (aqueous layer) was discarded. The organic layer was
transferred back to the vessel. The solvent was then exchanged from
dichloromethane to 1sopropanol which was effected by removing solvent
(approximately 1000 L of dichloromethane) at reduced pressure (at a maximum
temperature of <35°C) and then replacing it with isopropanol (1050 L).
Distillation was then continued until the volume remaining was approximately
590 L, after which water (180 kg) was added to the remaining solvent over
40 minutes at 20°C. The solution was seeded with between 0.6 kg and 0.8 kg-of
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40 m nutes at 2Q0C. The sol ution was seeded with
between 0.6 kg and 0.8 kg ofcrystalline

wa-20teas?Miut yl oxycar bonyl am no) et hyl PCT/SE2006/000694

2,4,6-trinethyl benzenesul fonate. Water (110 kg) was
then added over 25 minutes at 200C, after which
crystallisation took pl acd® The resul ti ng suspension
was cool ed to between 50C and 10C over 60 m nutes,
stirred at this tenperature for another 60 ninutes and
crystedtind i2|-(vm—bdtyldli&yearbmm;dalminooﬁhylv\&,élﬁedimwthyibennembsulfonate

WHES (3 Feten ttre e stiet e mmitcal ) Sectie 1ot

ry]s@alﬁ%'bﬁ tb&k Plakac Wﬁ’l@iﬂﬁﬁgg Stls b@Sl&ﬁV\@S tcb8led itd bBtween 5°C
conpound in a yield of % (161. 3 kg). Exanple 2
ang 10P€roveBa ymgu‘rys;,mtmdw Hns te@)mm;prﬂ for another 60 minutes and

thgl éifera ?.gn bR {:130 \Q/% ed gws S o goﬁf’og%%(a%% rU?‘v,.I%ZO

L) @8théd Bfedbid daRiM@s t&ﬁpér@ﬁlrd of 35’@ andtr aediedl pte@sfuré)ffor
i-tert-bvy | dicarbonate (29.42 g, 130.76 mml? in

12wy 2SR G dRES 69 iechl SRIEBdR Yield of 93 5%

(18‘? ri%gl ning the tenperature at 35C 3C. Once addition
Was npl ete, the reaction m xture was stirred at 35C
+ 3C for a further two hours. The reaction was
anal ysed by TLC (3:1 ethyl acetate: isohexane,
E i um permanganat e stain). The reaction m xture

3- oﬁ ca'iﬁ’o yenrbBeH Beesiddnid-, 193. 71

ur er cooling o he reaction
3 Mmhwleprbpanoicm:p ik r9e81h3gl, aAd0re2 oyl ovasodissdveds im HGM

5 B R e b S BeA e K e B
d1§é}13bﬁdt@ (sz /g qiad) 96 QJ%BI? GAESOM Wl RvAr thee aldod Beross

nm.) was then added over 45
mmumst Whllsmmmn'almmg] ghet tempestperad B867€ B°C.e Lnoetrddition was

co?g%n FiF O ATACRD eI 158 SHERDR £t GLObbHEr Bl Rgor-

PSR BT 1A i
peﬁmmlgamawtalﬁh eTih@sei®on mixture was cooled to 22°C, and triethylamine
(27 mL, 193.71 mmol) was added. After further cooling of the reaction mixture to
-10°C, trimethylamine hydrochloride (6.45 g, 66.14 mmol) was added and the
temperature reduced to -15°C. Stirring was continued at -15°C for 5 minutes. A
solution of 4-chlorobenzenesulfonyl chloride (27.55 g, 130.53 mmol) in DCM

(127 mL) was then added over 45 minutes maintaining the temperature at less than

-10°C. Once addition was complete, the reaction was stirred at -10°C for a further

5 minutes before being warmed to 5°C over 30 minutes. Water (196 mL) was
added and the resulting biphasic mixture stirred rapidly for 5 minutes. The phases
were then separated and the upper (aqueous) layer discarded. Solvent (186 mL)
was removed by distillation under vacuum, keeping the temperature below 40°C.
Propan-2-ol (235 mL) was then added. Further solvent (81 mL) was removed by
distillation under vacuum (keeping the temperature below 40°C), after which the

mixture was cooled to 20°C and water (88 mL) added over 60 minutes to
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were then separated and the upper (aqueous) |ayer

di scarded. Sol vent (186 nL) was renbved by
wdi2ateiBYAasi on under vacuum Kkeepi ng t he tenper RCOSE2006/000694

bel ow 400C. Propan-2-ol (235 nlL) was then added.

Further solvent (81 nL) was renoved by distillation

under vacuum (keepi ng theWerrper ature bel ow 4000),

after which the m xture was cooled to 200C and wat er

(88 nmL) added over 60 minutes tocrystallise the
cryptabidiecthef producs dtar isohutioth€Thor prddutt was coliédiaic by diltygtion,

fjl [ , hed. wth 1: / -2-0l: t .
T st St douT o el e
01’1{&;1% ’f’lﬁép, tHel @il b fisbub 13522CHE h? f’l)zéﬁ(ve:a[ i thle doﬁliﬂhﬂ& ad H@hite

3
e conpound as a &hite SO 4.42 g, 41.22 mmol ,
solB@h4.421 & AR 10800 34, CDA3) d 7.85 (dt, J = 8.9, 2.2

gt oo N2 gbbha 765 i 23l 8p DA 7 A (8779823

Hz 2@1(73 G 3t eH), 4137 (B J3= b2, H2ZHH), B. 12 ({,S) =983 Hzl 28)N\VR7
(100" MHz, cods) d 155.93 (C=0), 140.56 (aromatic
(q@ntgf, J =164 . Hz 288y bidfs 8HE H), 129. 46(d, J = 37.4 Hz,

j ~Clunnl 6 ' -Gk 02634 - 8
B AP rootizs L B8 ) 45, 43720 pgrific e, 13441
(ape;b;mﬁe\ﬁmnj mmé@a;lw di3ﬁm Hz,d@m-ﬂa,nm?4hép§¢ggcg, aﬁ/gtz (C}E-cl))’
equi val ent s as_chronnat o our (s net
36r§q1rKCH‘2']?Ha@9t3éé'§§"2ﬁhcﬁmq??a-g?;@?gﬁﬂr omat ogr aphy d
Prefixes n-, s-, i-, t- and tert- have their usual

meani ngs: nornmal, secondary, iso, and tertiary.d ains
Abbreviations

DCM = dichloromethane

Et = ethyl

eq. = equivalents

GC = gas chromatography

h = hour(s)

Me = methyl

min. = minute(s)

TLC = thin layer chromatography

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

and tertiary.
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1. A process for the preparation of a conpound of
formula I, wherein D represents C2-6 al kylene; Rl

woemeasemnes Cl-6 al kyl (optionally substitut edroy/sammes/000694

or nore substituents selected from-OH, hal o, cyano,
nitro and aryl), aryl or Hetl, R2 represents
unsubstituted Cl-4 al kyl, 1&1-4 perfluoroal kyl or
phenyl, which latter group is optionally substituted
by one or nore substituents selected from Cl-6 al kyl,
Cldiglso, nitro and Cl-6 al koxy; Hetl represents a 4- to
14- menbered heterocyclic group containing one or nore
het er oat ons sel ected from oxygen, nitrogen and/ or
SUuhf ' ' B RQLPr i Se one, two
1'orAﬁ#é%ﬁyﬁ#ggzﬂgﬁ§£ﬁ§¥&%%&gu(gggfuted by ‘one or nore
substituents s& ected fromoxo, halo, nitro, Cl-6
al kyl and _§_[L oxy Hmhiqy |atter two groups are
optionally ub§fi otred bﬂ/bﬁéRbr more hald atons); and
wherei n each aKyl group, llunl ess ot herw se specified,
is optionally substitute® provi ded that D does not

represent 1,1-C2- @l kyl ene; which process conpri ses:
wheggin PagpEeseis G1-6 Afound of formula 11, HO- D NH2 ||

Rl%¥e%ieﬁs Eb{ﬁs afisy1 mbﬁbﬁh@l?yf QiRtiAeSd BYdendMok NmareC SunRAtIBALS
o] ormula 111, erein"Ll represents a | eavi ng group
selactdd Roni <O shalie foyamy nithoans; arf’lg,l arpverddly (b) reaction
of the internedjate of. fopmuladV t .
R PR RS g e o Rer iSOl Bl i laer
orBBS R SMthrally MBaIHELd By b B nforY, subR (&2 s edMedtirmeiG).¢
L represents a |leaving group and R is as defined
allgihchado, néfrelandher-edlkoxe i nternmediate of forimula IV is

HeQD}epirg’sgrlltgtaeﬂ' to 14-membered heterocyclic group containing one or more
heteroatoms selected from oxygen, nitrogen and/or sulfur, which heterocyclic
group may comprise one, two or three rings and may be substituted by one or
more substituents selected from oxo, halo, nitro, Cy alkyl and Cj.¢ alkoxy (which

latter two groups are optionally substituted by one or more halo atoms); and
wherein each aryl group, unless otherwise specified, is optionally substituted;
provided that D does not represent 1,1-Cy.¢ alkylene;

which process comprises:

(a) reaction of a compound of formula IL,

HO-D-NH, I
wherein D is as hereinbefore defined, with a compound of formula III,
O .
g M o I

wherein L represents a leaving group and R! is as defined above; followed

by
(b) reaction of the intermediate of formula IV thereby formed,
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2. A process as clainmed in CGaim1l1, wherein D
represents -(CH2)3- or -(CH2)2-. 3. A process as

wobhkeierew74n Claim 1 or Claim 2, wherein Rl repPESSRL®6/000694

secondary or tertiary C - alkyl. 4. A process as
claimed in daim3, wherein Rl represents tert-butyl.
5. A process as cl ained ir19any one of the preceding
claims, wherein R2 represents phenyl, optionally
substituted by one or nore substituents selected from
methyl, halo and ni®ro. 6. A process as clained in
Cl aim6, wherehn repggsents 4- chl or ophegnyl or
2,4,6-tring PRENYLO7. " A process as cla d in any
one of the preceding clains, wherein L1 represents
-OC(O)-O[secopdary or tertiary C3-5 alkyl]. 8. A
pr odessn &3 apflaR et as defingdratioventvathe basel and apgosenonnd of
- fclﬁgl-ytertbutyl.a A process as clained in any one
of ¢ ?) eceding clains, wherein steps (a) and (b) are
both carried @As(OnIfhe presence of a svlvent that is
a Cl-2 alkane that is substituted with one or nore
chivdieeein Lo tapsesents 2 lpaving geyr apd Re jsAsfslingdakovgi m 9,
wherein the solvent is dichloronmethane. 11. A process
as claimed in daim210, wherein, after the conpound of
aridowlrertia tHd ihtdhmsdibearf foimudal [Wid dot isvéatedri noal cohol of
formula Il, the reaction mxture is stirred for a tine
sufficient to effect dissolution of any oily substance
2.Pr %W%s}és oRfiBdin GiimA, WhOCESS réstesnd (€M) Nor GHI))-.
10, erein step (a) 1s conducted "at a tenperature
from32C to reflux. 13. A process as clained in Caim

12, , wherein, in.step ( m xjur.e of di chl ogonet han
3°andA‘tH¥8°e€6rPﬁoﬁﬁH"?5f l?o%ﬂ’gl 19 ganp]- ?stwqﬁé%?g% TR
deORREY G teftRry COMMRFNC to reflux before reaction is
Si nitiated %}I/}fagg???on of the conmpound of formula Il1.

4. A process as claimed in Claim 3, wherein R! represents tert-butyl.
5. A process as claimed in any one of the preceding claims, wherein R?
represents phenyl, optionally substituted by one or more substituents selected from

methyl, halo and nitro.

6. A process as claimed in Claim 6, wherein R? represents 4-chlorophenyl or ‘

2,4,6-trimethylphenyl: -

7. A process as claimed in any one of the preceding claims, wherein L

represents -O-C(0)-O-[secondary or tertiary Cs.s alkyl].

8. A process as claimed in Claim 7, wherein L' represents -O-C(0)-O-tert-

butyl.
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14. A process as claimed in any one of the preceding
clains, wherein a catalyst is enployed to enhance the

woeawt3vi7ey of the sul fonating reagent of formBC@SE2006/000694

15. A process as clainmed in Caim14, wherein the
catalyst is trinmethylamne, optionally in the form of
a hydrochloride salt. 16. ZQ process as clained in any
one of the preceding clains, wherein the base enpl oyed
for the reaction between the conpounds of formulae IV
9. ang Mobess as ictdimed @ afy ahk pf Jerireeding7claimspmhewis stags (a)
ang :(l?)!eelxng prlgnrﬁa]%ée% orplt%r(xsthe\/\ﬁgsrereléenoft ahseohtf)e%§ fhat s a C; alkane that is

substituted with one or more chloro groups.
10. A process as claimed in Claim 9, wherein the solvent is dichloromethane.

11. A process as claimed in Claim 10; wherein, after the compound of formula
III has been mixed with the aminoalcohol of formula II, the reaction mixture is
stirred for a time sufficient to effect dissolution of any oily substance previously

formed.

12. A process as claimed in Claim 10, wherein step (a) is conducted at a

temperature from 32°C to reflux.

13. A process as claimed in Claim 12, wherein, in step (a), a mixture of
dichloromethane and the compound of formula II is first heated to a temperature
from 32°C to reflux before reaction is initiated by addition of the compound of

formula I11.

14. A process as claimed in any one of the preceding claims, wherein a catalyst

is employed to enhance the reactivity of the sulfonating reagent of formula V.

--15. A process as claimed in Claim 14, wherein the catalyst is trimethylamine,

optionally in the form of a hydrochloride salt.

16. A process as claimed in any one of the preceding claims, wherein the base
employed for the reaction between the compounds of formulae IV and V is a tri-
(C1.6 alkyl)amine.

17. A process as claimed in Claim 16, wherein the base is triethylamine.



