3 0 MAY 2006 1 PROCESS FOR PREPARATI ON OF 2- (6-SUBSTI TUTED -1, 006
3- DI OXANE- 4- YL) ACETIC ACI D DERI VATES The invention relates to a &%M&g
for the preparation of a 2-(6- substituted)-1, 3-di oxane-4-yl) acetic acid
derivative according to fornula 1, (1) 10 wherein Rl, R2 and R3 are each
i ndependently a Cl1-4 al kyl group or wherein RlL and R2 together with the
C-atomto which they are bound forma 5- or 6-nenbered cycloal kyl and
wherein Y stands for R'-CO or for RB-SO with R', RB are chosen fromthe
group of alkyl or aryl with 1-12 Catons, fromits correspondi ng
2-(6-substituted)-1, 3-di oxane- 15 4-yl) acetic acid derivative according
to formila BroBes#rdr PREFRRANIEN OPC(siUBSTIUTER -AABIGRANE Ly def i ned
above and wherein X stands PET@ BEI@IQAT%‘ hé” “presence ‘of a phase
transfer catal yst and an oxylating agent. Such a process is known from EP
1 024 139, wherein the preparation 20 of a conpound according to formula
| froma conpound according to fornula 2 is achieved in the presence of
a quaternary anmonium salt (phase transfer catalyst) and a carboxylic
acid salt (acyloxylating agent). It is the object of the invention to
provi de an al t er nat Theinpsice®atdsdd a ploteds fur thepreparation 6ffa (6-

Lo o mpepsHeRE) Hosar PHRRRR s dpn SR bRl MBTUE 21 37 oxane- 4%y 1)

acetic acid derivativg acgerding to formula 2. This is achieved

according to the invent by using a quartemary phosphoni um i on
according to formula 3g4ds phase transfer catalyst, 3 0 MAY 2006
YO
OR3
10 (1)

wherein R, R? and R? are each independently a C1-4 alkylgroup or wherein R' and R?

together with the C-atom to which they are bound form a 5 or 8-membered cycloalkyl

and wherein Y stands for R*-CO- or for R®:-80,- with R*, R? are chosen from the group

of alkyl or aryl with 1-12 C-atoms,‘from its corresponding 2-(6-substituted)-1,3-dioxane-
15 4-yl) acetic acid derivative according fo formula 2,

R1 R2

X\/l\)\)]\
OR3 (2)

wherein R, R? and R® are as defined above and wherein X stands for a halogen, in the
presence of a phase transfer catalyst and an oxylating agent.
Such a process is known from EP 1 024 139, wherein the preparation
20  of a compound according to formuia 1 from a compound according to formula 2 is
-achieved in the presence of a quaternary ammonfum salt {phase transfer catalyst) and
a carboxylic acid salt (acyloxylating agent).
It is the object of the invention to provide an altemative process for
the preparation of a 2-(8-substituted)-1 ,3-dioxane-4-yl} acetic acid derivative according
25  toformula 1 from its corresponding 2-(6-substituted)-1,3-dioxane-4-yl) acetic acid
derijvative according to formula 2.
This is achieved according to the invention by using a quarternary
phosphonium ion according to formula 3 as a phase transfer catalyst,



(3) wherein R4, R5, R R7 each independently stand for an al kyl,

cycl oal kyl, aralkyl or aryl wth 1 to 12 Catons, and an ion accor P@Y 2006
to fornmula 4, oY (4) 5 wherein Y is as defined above, as an oxyl ating

agent .

The reaction has a high yield. The quartenmary phosphoni umi on

according to formula 3 used as a phase transfer catalyst and the ion

according to fornula 4 used as an bxyl ati ng agent

may be present

in a

gquartemary phosphonium salt according to formula 5, IRS~ (OY') + ~R5 R5
R4 (5) 10 wherein Y, R4, R5, R and R7 are as defined above. The

phosphoni um salt according to

formula 5 can be used as both a phase

transfer catal yst and asRAn oxyl ating agent The quartemary phosphoni um
salt according to fornul Wan be prepared according to methods known

to the person skilled in

e art (e.g. analogous to the preparation of

t et ra- n- but yl anmoni unacet|at®R®as described in US 5 278 313). 15 In a
preferred enbodi nent of ®he invention, the phagg transfer catalyst and

t he oxyl ating agent are not present in the sane nolecule. In this

enbodi menwherein §i14¥'t RRF gach lnsle penderitiy standitot araaiicth ciloutkyt, erafkgironmiys 3a, RS
(A) ' -' Roui {oglg)C-atMQra‘ﬁHQnBﬁao@?din%ﬂ{ﬂﬂulBZ are as defined above and

wherein A stan

for t'he anion

€ quartemary phopshoni unsalt and

is selected fromthe groupgef hal ogens, for gtanpl e d, Br, | is used as

a phase transfer catalyst and the acid salt

(OY" ) n5 MwheteiRRY is as defined above, as an oxylating agent. The reaction has a high yield.

10

15

20

The quarternary phosphonium ion according to formula 3 used as a
phase transfer catalyst and the ion according to formula 4 used as an oxylating agent
may be present in a quarternary phesphonium salt according to formula 5,

. RT

{OY7) [ + ;L/RB

|
R4 (5)

wherein Y, R*, R®, R® and R” are as defined above. The phosphonium salt according to
formula 5 can be used as both a phase transfer catalyst and as an oxylating agent. The
quarternary phosphonium salt according to formula 5 can be prepared according to
methods known to the person skilled in the art (e.g. analogous to the preparation of
tetra-n-butylammoniumacetate as described in US 5 278 313).

In a preferred embodiment of the invention, the phase transfer
catalyst and the oxylating agent are not present in the same molecule. In this
embodiment, a quarternary phosphonium salt according o formula 3a,

R7
- L/
(A) + |\R3
R4 (3a)
wherein R*, R®, R® and R’ are as defined above and wherein A stands for the anion of
the quarternary phopshoniumsalt and is selected from the group of halogens, for
example Cl, Br, | is used as a phase transfer catalyst and the acid salt according to
formula 4a,

(OY), mnt (dg)

wherein Y is as defined above, wherein M stands for alkali metal or an alkaline metal,

cording to fornula 4a,



(4a) wherein Y is as defined above, wherein Mstands for alkali nmegdl Mp{rm[]ﬁ
an alkaline netal, 3 0 MAY 2006 3 for exanple Li, K, Na, M, Ca, Be and
wherein n represents an Integer of 1 or 2, depending on the valence of M
is used as an oxylating agent. Preferred is Mis Kor Na. In the process
according to the invention, halogens X are preferably d, Br or I, nore
preferably . 5 In the process actording to the invention, R, R2 and R3
are preferably a Cl-4 alkyl group, nore preferably Rl and R2 are a

met hyl or an ethyl group, nore preferably a nethyl group. R3 is
preferably a methyl or a butyl, nost preferably a t-butyl. In the

process doucaaplebi, KdNa, Mg, Ca\Barand ehergingrrepresentaae ijegef efitadsl2y 10 represent ed

by R*- CO - ' ' of Cl-C4
al kyl or dae qdﬁ%oﬁ%a?ﬁ@%fy fg#g;darsﬁﬁg%{) mgg&r%gd%r;ef%'gﬂdg nﬁs@ P%Pl s chosen
fromthe group of detpe pragesseacperdingtodis ipventant mlos(emxlarmefe@bm),
benzenesud piopy o(é’}ﬁr&f@raﬁ?dls benzene) more preferably nitro substituted
benzenesul phonyl (W th Reé i's p-nitro- benzene 0s (with Re is
p- matkﬁ/l-benzene) or'“ WWMW'P@W 'ﬁ‘@ﬂ%“ia‘ %S"‘il'ﬁ #Be process
accor di NGyréterablig C|1IIV£1@I 4relip, nﬁf@ﬁr@l’ééblbk’ andHFQRPL Mthyndr af elnly according to
formul a 3a or accor to forrrulﬂ l:)Bat tL ast three out of four R
gr oups ar%m{ph@"’?é’ﬁer?@?@maﬁl'gr?@ R’épggéa e ﬁﬁﬂaﬂ?y Bogtet hyl or R4,
R5, R ar qr¢ibablyht-batgid R7 is butyl), nore preferably a phosphoni um salt
with all four Rgro are the and R4, RS,
R8, R7, -in case R4LH?E3§ prqﬁgssqﬁ?orgpﬁépvﬁveﬁﬁo%%grgﬁqgﬁre Sre%ﬁ%qpﬁ'be substituted
for emanphpresqnteu by BBEC- UBHSO.-chtessimRY, R anetchesep fromphengrouthefiCagens, al koxy
: ) ons, (e.qg.
rret hyI 41&(& gﬁyﬁf@?ﬁ% atd(?ﬁst malprgfe&ﬁrﬁﬁigﬁﬁtl ¥y ﬁh%eéfb’u?ntﬁﬁé}ogée
subst i tutcéecvlméer@faarqbbrmlyl (WI%Bp'ﬁ&ﬁ'a)t#ﬁnE%ﬂﬁmﬁl@éﬂl(M 0 formula 3a is

25 pref ertféhiéﬁejgﬁr%ﬁb ﬁr&el%b%hr%%u@éﬂb’té&%%ﬁe&%fﬁﬁbﬁ}t (with R®isplnir@ 1.0, nore
preferably 0 0.5 relative to the

nost )@tr] ef erab Oa
anount ofPeRERmELiATY (%'t%r'a Privgth %?mpr esyl (w:th is methyl).
15 In the process according to the invention, preferably a phosphonium

salt according to formula 3a or according to formula 5, with at least three out of four R
groups are the same (e.g. R*, R®, R® are butyl and R is methyl or R*, R®, R® are phenyl
and R’ is butyl), more preferably a phosphonium salt with all four R groups are the
same, is used. '

20 R* and R® and R*, R%, R®, R, -in case R*, R%, R®, R are aryl or
aralkyl-, may be substituted for example with substituents chosen from the group of
halogens, alkoxy {e.g. methoxy or ethoxy) with 1-6 C-atoms, alkyl with 1-6 C atoms,
(e.g. methyl if R® is toluena) or nitro, preferably only R* or R® are substituted.

The quai'temary phosphonium salt according to formula 3a is

25  preferably used in a molar equivalent amount of 0.01 to 1.0, more preferably 0.05 to
0.7, most preferably 0.1 to 0.5 relative to the amount of compound according to formula
2.

The quarternary phosphonium salt according to formula S is
preferably used in a molar equivalent amount of 0.8 to 5, preferably 1 to 3, most

30 preferably 1to 1.5.

The acid salt according to formula 4a is preferably used in a molar
equivalent amount of 1 to 5 relative to the amount of compound according to formula 2
present. More preferably, a molar equivalent amount of acid salt according to formula
4a of 1 to 4, most preferably 2 to 3, is used.

35 The solvents suitable for use in the present invention are a various



2. The quartemary phosphonium salt according to fornula 5 is prefqg@Pszms
used in a nolar equivalent anount of 0.8 to 5, preferably 1 to 3, S

30 preferably 1 to 1.5. The acid salt according to fornula 4a is
preferably used in a nolar equivalent anobunt of 1 to 5 relative to the
anount of conpound according to fornula 2 present. Mre preferably, a
nol ar equi val ent anpbunt of acid salt according to fornula 4a of 1 to 4,
nost preferably 2 to 3, is used. 35 The solvents suitable for use in the
present invention are a various 3 0 MAY 2006 4 nunber of organic

sol vents, which are known to the person skilled in the art. Oganic

sol vents, nWﬂbé?hftliTQa’nl&)ﬁ)Ivéﬁﬁdmﬁtﬂfhr@m&vﬁ@@thbﬁé}s&ﬁkiﬂ@cﬁmﬁiﬁﬁéf?@frg%nicfOr exanpl e
etc et.her series solvents, for exanple

b t ol

i o byt o B B, PP RS AFE MYoRPin RS SHBRy - XABEE PPBtr

di met hoxy efieaaeyciahoxane, efst, ethesseriésspivedis S@Ie)(érﬁﬁwdleﬁ'lﬂretrﬁxarm' ? et hyl I

tate, t 0, CORE akni n ents, for exanple

ﬁg? h; I :nepegrhw gﬁ 3 ‘ﬁ?'%’f oF @%yﬁhg@?ithgr ?I'E' 8“8@?’!1%ﬁ  olpiseries,; ¢ roggﬁ

cont ai Ai ngolwtw@nemmmmhwn@mé duiytsbiate] de; ha‘lc[genmntalmng sohehsfot ri l e etc. ;
d t , xra‘[np de,

ﬁlnm?ﬁ;?hbﬁ“m%ﬁﬂgg %_f‘o'ﬁ&é CRIBII%FO r'ro &@H%b rlgyért'e ﬁh{’ggeﬁgsghori c triamde

etc. Pref epriaining solveatssior eb@mpiew@amids, fqrmammeaqmt@mlrtte ¢fol and apadtivent , nore

pref erabl ﬁolh%lvﬁl% ‘f@r@xaMEl@‘éuﬂe%‘lyl\%mJé}’h Mrﬁ&hﬁlﬂ%:&ﬁ N-

N. N- di net Iformam e e sol vent can used al one or in conbination
with one de@'teh@xa%WB'Fﬁs%%ﬁﬂa@Qe ef"o?“”f?k%%ﬂ'@ sRivert upsA By r r ol i done

i n conbi nah aprdticroldn soliet Wprefﬁl%ly&i‘f&ﬂéﬁémh%s NbﬂetMWyﬁ‘Blldoh@orproceSS of
the inven 'ﬁ@w@ ef er g 15 carried q L S b% 0 and 200C, nore
pr ef er abl b' WPER gy e Nt Cop e used glonegr i jom B'@f'%é’é‘ o¢8 and 150C.
The react more gihep dolednt epatieb o exainple dlndtiydpyrrolideny ie acrhbitationeslh um i f

desi red, 8%ding to met hods known to the person skilled in the art

(e.g. the method as described in US 5 278 313).
The temperature, by which the process of the invention is preferably

15  carried out, is between 80 and 200°C, more preferably between 100 and 160°C, most
preferably between 110 and 150°C.
The reaction product can be isolated from the reaction medium, if
desired, according to methods known to the ﬁerson skilled in the art (e.g. the method
as described in US 5 278 313).
20 The invention will be illustrated by way of the following examples.
However, these examples are not meant to restrict the invention,

Examples
Example 1
25 0.5 molar equivalents tetrabutylphosphoniumbromide (TBPB)} and 2.5
molar equivalents potassiumacetate were added to a solution of | (tert-butyl 2-[(4R,6S)-
6-(chioromethy!}-2,2-dimethyl-1,3-dioxan-4-ylJacetate in the solvent N-
methylpyrrolidone (1g/3ml) at 100°C. The conversion of | in the presence of TBPE was
87.6% after 20 hours reaction time, the conversion of | into Il (tert-butyl 2-{(4R,8S)-2,2-
30  dimethyl-6-[(methyl-carbonyloxy)methyl]-1,3-dioxan-4-yl} acetate) thereof being 90.3%.

Example 2
Example | was repeated whereby the reaction temperature for the

conversion of | into Il was kept at 115°C. The conversion of | in the presence of TBPB
35 was 95.1% after 3 hours reaction time, the conversion of | into Il thereof being 91%.



20 The invention will be illustrated by way of the foll ow ng exanpl
However, these exanples are not neant to restrict the invention. @BM&%WE
Exanple 1 25 0.5 nol ar equival ents tetrabutyl phosphoni unbrom de (TBPB)

and 2.5 nolar equival ents potassiunmacetate were added to a solution of |
(tert-butyl 2-((4R, 6S)-

6- (chl oromet hyl ) - 2, 2di net hyl - 1, 3di®xan-4-yl ] acetate in the solvent N

met hyl pyrrol i done (I g/3ml) at 100C. The conversion of | In the presence

of TBPB was 87.6% after 20 hours reaction tinme, the conversion of | into
Il (tert-butyl 2-{(4R 6S)-2,2 30

di net hyl - &xpmpleBhyl - car bonyl oxy) net hyl ] - 1, 3di oxan-4-yl) acetate) thereof

bei ng 90. 3% Exanpleg t e ion
tenperature for the ?dﬁé@?%#@ﬂém éﬁﬁ@ﬁpﬁﬂvﬂmﬁﬁgﬁﬁegfﬁq gﬁggThe
conver si ofNQHFT efuiyalentspotassivmaratate were BHRE taS solition o6 (Yebmfyt 2{(4RR6%)PUr S

reaction eing 91% 3 0 MAY
2006 5 a?(ﬁﬁoroﬁ@ﬁylﬁ@ﬁldﬁﬁéﬁyﬂ'i‘ S%I?ﬁn ?ﬁa&%tét%a }ﬁaﬁﬁgﬁbﬁospﬁom u(;rbrom de

(TTB) &hd '@W’PY%P%B de@mi at B’r@t% a%eqt!ﬁrﬁ@@?ra@@lm bwasRTSd theo a

sol ution @Bndersicﬁmtmdauttuére&bbméw @@)

6- (chl oronet hyl ) -2, 2-di net hyl -1, 3-di oxan-4-yl]acetate in the solvent N5
nethylpyrrolldone (1g/3n1) at 140C. After 20 hours, the conversion of |
was 97% the conversion of |I into Il thereof being 77.2% 3 0 MAY 2006
-6- CLAIMS 1. Process for the preparation of a
2-(6-substituted)-1, 3-di oxane-4-yl) acetic acid derivative according to
formula 1, OR3 (1) wherein R, R2 and R3 are each independently a C 1-4
al kyl group or wherein



R and R2 together with the Gatomto which they are bound forma 3-( ®pY 7006
6- menbered cycl oal kyl and wherein Y stands for RA-CO or for RB-SO2-

with RA RB are chosen fromthe grgup of alkyl or aryl with 1-12

C-atons, from its correspondi ng 2-(6-substituted)-1, 3-di oxane-4-yl)

acetic acid derivative accordingitgM@rnula 2, OR3 (2) wherein R, R2

and R3 are as defined above and erein X stands for a halogen, in the
presence of a phase transfer catalyst and an oxylating agent,

characteri ze in that a quarter hosphoni um i on according to fornula
3, R7 rqféﬁss(fgft evRﬁ%?aé?tf‘P“F@faalé(é)F@S inrecdidletrdiaraepdndleasely stand for

an al kyl, cyg&g% ‘Yz{twe a%En‘?rgh%Jto%mﬁ[lel wthl to 12 G atons, is used as a

phase transfer ca ®an fon actording to formula 4, OY (4)
wherein Y is as defi rhqd a ve, is used as an oxylating agent; wherein RA

and RB and R, R5, R6, n case R4, R5, R6, R7 are aryl or aralkyl-
may be substituted w sti Buents chosen fromthe group of hal ogens,

al koxy W|th160-at kyI with 1-6 C atons, or nitro. 3 0 MAY 2006 7
2. Process accdP characterized in that R', R8 are chosen
fromthe group o 1- OrORdryl with 6-10 C- at o;@. 3. Process

a

according to any of clai m; 1-2, characterized in that phase

}?;anls{ er RgaE %&{é{n R, G93iH §N3E ¥acRIRRRBRMNNTSE Y JAG580H) BOwh&[0r mul a 3a,
R' and R? together with the C-atom to which they are bound form a 5- or 6-

membered cycloalkyl and wherein Y stands for R*-CO- or for R3-$0,- with

R*, R are chosen from the group of alkyl or aryl with 1-12 C-atoms, from

its corresponding 2-(6-substituted)-1,3-dioxane-4-yl) acetic acid derivative

according to formula 2,

Rr1 R2

x\/J\)\)L
OR3 ()

wherein R', R? and R’ are as defined above and wherein X stands for a

halogen, in the presence of a phase transfer catalyst and an oxylating agent,

characterized in that a quarternary phosphenium ion according to formula 3,
R7

=13
s p

| TR

R4 (3) -
wherein R*, R’, R®, R” each independently stand for an alkyl, cycloalkyl,
aralkyl or aryl with 1 to 12 C-atoms, is used as a phase transfer catalyst and

an ion according to formula 4,
oY’ (4)

wherein Y is as defined above, is used as an oxylating agent;
wherein R* and R® and RY R’ Rﬁ, R7, -in case R*, R*, R®, R” are aryl or
aralkyl-, may be substituted with substituents chosen from the group of

halogens, alkoxy with 1-6 C-atoms, alkyl with 1-6 C atoms, or nitro.



R4 (3a) wherein R4, R5, R8 and R are as defined above and wherein ﬁ\MM 2006
stands for a halogen, is used and in that an acid salt according %o
formula 4a, (OY-) n Ms+ (4a) wherein Y is as defined above, wherein M
stands for alkali nmetal or an alkaling netal, is used as an oxyl ating
agent 4. Process according to claim3, characterized in that the
quartemary phosphonium salt according to fornmula 3a is used in a nol ar
equi val ent _armount of 0.05 to 0.7 relative to t E1alm)unt of conpound

e
accor d ng t STIEERAGLSPrding tg clam 4 ccharacterized in thagt RS R areehdsencihem thet er i zed
in that the rdeer, s iyl BP p,mtﬂp' l.e.according to fornula 3a is used
in a nolar ggad'l@val éf]l?a ] ayr[mu%? 0 %H?(??—%t]oﬁ\'ss relative to the anount of
conpownd ac Povagiss geeardingde any of daims 1-Prcharsteraed iorttatus 4 phasay of cl ai ms
1-5, characterized in that the process is carried out at a tenperature

bet ween 100 transferl &Adlyst quRirtaaerp pRESPHOMILMG alt AcAEIngfto SrRiuiP 2. - 6.

characterized in that the process is carried out at a tenperature
between 110 and 150C. 8. Process according to any of clainms 1-7,
characterized in that the conpourgd according to formula 1 is tert-butyl
2-{(4R 6S)-2, 2 di met hyfa-)6-[ ( 4{yl - carbonyl oxy) nmet hyl ] -1, 3-di oxan-4-yl }
acetate and in that the corrpoqr?ds(j;aaccordi ng to fornmula 2 is tert-butyl
2-[ (4R, 6S)-6-(chl oronet hyl ) -2,,2-di net hyl - 1, 3(3ﬂ| oxan- 4yl ] acet at e.

wherein R*, R®, R® and R’ are as defined above and wherein A stands for a

halogen, is used and in that an acid salt according to formula 4a,
(OY7),, mnt (4a)

wherein Y is as defined above, wherein M stands for alkali metal or an alkaline
metal, is used as an oxylating agent.

4, Process according to claim 3, characterized in that the quarternary
phosphonium salt according to formula 3a is used in a molar equivalent
amount of 0.05 to 0.7 relative to the amount of compound accarding te formula
2.

3. Pracess according to claim 4, characterized in that the quarternary
phasphoniumn sait according to formula 3a is used in a molar equivalent
amount of 0.1 to 0.5 relative to the amount of compound according to

formula 2.

6. - Process according to any of claims 1-5, characterized in that the process is
carried out at a temperature between 100 and 160°C.

7. Process according to any of claims 1-6, characterizad in that the process is -
carried out at a temperature between 110 and 150°C.

8. Process according to any of claims 1-7, characterized in that the compound

according to formula 1 is tert-butyl 2-{(4R 6S)-2,2 dimethyl-6-[(methy-
carbonyloxy)methyl]-1,3-dioxan-4-yl} acetate and in that the compound
according to formula 2 is tert-butyl 2-{(4R 6S)-6-(chloromethyl)-2,2-dimethyl-
1,3-dioxan-4yljacetate.



