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USE THEREOF The present invention concerns certain internedi ate conpounds,
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According to a first aspect of the present invention, there is provided a
conmpound of Formula (1) 5 O OP2 Q (X)-CO 2R Formula 1 wherein X
represents an optionally substituted hydrocarbyl linking group 10 R
represents an optionally substituted hydrocarbyl group, P and P2 are
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espeé€ially fluoro and chl oro, al koxy sych as Cl_6al koxy, including C

branched al koxy, and oxo. Pr eferabloﬁf, represents an optionally
substituted C' al kyl ene group, Qarth

k) TC)auR,group of formula
-(CH2),-where nis from1l to 4, and nost'pretérably X represents a group
of formula -CHz . 25 R may represent an aryl group, such as a phenyl
group, which nmay be substituted byorone1or nore substituents. Particularly
preferably, R represents a C, .6 alkyl group, which nay be |inear or
branched, and may be substituted by one or nore substituents. Most
preferabI‘V‘ '8 represents a t-butyl group. Protecting groups that can be
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Q represents a group of formula Y, -OZ, or -SZ;
Y represents a group forming a Wittig reagent, a P, As or Sb-containing Horner-
Wadsworth Emmons or Warren reagent, a P(lll), As (lll) or Sb(lll) precursor of a Horner-

15 Wadsworth Emmons or Warren reagent or an ylid precursor, and
Z represents a group forming a P(lll), As (lIl) or Sb(lll) precursor of a Horner-Wadsworth
Emmons or Warren reagent, or a P(V), As(V) or Sb(V) leaving group.

Hydrocarbyl groups represented by X and R’ may be substituted by one or more
substituents, and may be per-substituted, for example perhalogenated. Examples of

20 substituents include halo, especially fluoro and chloro, alkoxy, such as C,salkoxy,
including C, ¢ branched alkoxy, and oxo.

Preferably, X represents an optionally substituted C,, alkylene group, particularly
a group of formula -(CH,),- where n is from 1 to 4, and most preferably X represents a
group of formula -CH,-.

25 R’ may represent an aryl group, such as a phenyl group, which may be substituted
by one or more substituents. Particularly preferably, R’ represents a C,4 alkyl group,
which may be linear or branched, and may be substituted by one or more substituents.
Most preferably, R’ represents a t-butyl group.

Protecting groups that can be represented by P' or P? include such protecting

30 groups as are commonly employed to protect hydroxy groups, for example those
protecting groups disclosed in Protecting Groups in Organic Synthesis Green & Wuts;
Publ. Wiley, incorporated herein by reference. Examples of protecting groups include
benzyl groups, tetrahydropyranyl groups and trialkylsilyl groups, such as tri-C,,-alkylsilyl,
especially t-butyldimethyisilyl groups. In many preferred embodiments, P' and P?
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-EO(R)(SR), -EO(OR)(SR), -EO(SR),, -ES(R),, -ES(OR),, -ES(R)(OR), -ES(R)(SR),
-ES(SR)(OR) or -ES(SR),, wherein E represents P, As or Sb and each R independently
25 represents hydrogen or an optionally substituted hydrocarbyl group, such as a C, 4 alkyl or
phenyl group. P(V), As(V) or Sb(V) leaving groups which can be represented by Z
include groups of formula -EO(R),, -EO(OR),, -ES(R),, -ES(OR),, -EO(SR), and -ES(SR),
wherein R is as previously defined. Such leaving groups are displaceable by
nucleophiles, particularly by carbanion-type nucleophiles, such as organometallic
30 nuclephiles, for example organolithium salts, and Grignard-type reagents. Preferred
groups which can be represented by Z include -PR,; -P(OR),; -P(SR),; -PO(R,); -PS(R,);
-PO(OR),; -PS(OR),; and -PS(SR), wherein each R independently represents hydrogen
or an optionally substituted C, alkyl, or optionally substituted aryl, especially a phenyl,
group. The most preferred group which can be represented by Z is -PPh,.
35 Groups which can be represented by Y include those groups above which can be
represented by Z and groups of formula -(S=O)R, -(SR,)'X, -(NR;)'X’, PR;'X’, SbR;*X
and AsR,;'X in which each R independently represents hydrogen or an optionally
substituted hydrocarbyl group, preferably an optionally substituted C,¢ alkyl or optionally




30 nucl ephiles, for exanple organolithiumsalts, and Gignard-type
reagents. Preferred groups which can be represented by Z include -PR2;
-P(OR) 2; wB(S®®53 - PQ(R2); -PS(R2); -POQ(OR)2; -PS(OR)2; ®ad/GERSO3RR?2
wherein each R i ndependently repr esents hydrogen or an optionally
substituted C .6 alkyl, or optionally3substituted aryl, especially a
phenyl, group. The nost preferred group which can be represented by Zis
-PPh2. 35 Groups which can be represented by Y include those groups above
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each R independently is optronalhzyﬁggi;ngted C,$ al kyl, especially
nmet hyl, ethyl, isopropyl or sec-b I pkionally substituted phenyl.

15 I._?E%pem\gﬂérgmpreferred conpounds according to the present invention are
those conpounds of Fornmula 2 in which Y represents - PO( OCH3) 2;
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optionally substituted phenyl.

15 Especially preferred compounds according to the present invention are those
compounds of Formula 2 in which Y represents -PO(OCH,),; -PO(OC,H;),;
-PO(OCH(CHz),), or -PO(Ph),.

According to the second aspect of the present invention, there is provided a
process for the preparation of a compound of Formula (1)

20
oP' OF’
A (X)—CO,R'
Formula 1
which comprises reacting a compound of Formula (3)
oP' OF?
A (X)—CO,R'
55 Formula 3

wherein
X, R’, P!, P?and Q are as described above;
A represents OH, O(COR?) or a leaving group; and
R* represents an optionally substituted hydrocarbyl group, preferably a C,; alkyl group;
30 with, depending on the nature of Q, a reagent suitable for the formation of a Wittig
reagent, a P, As or Sb-containing Horner-Wadsworth Emmons or Warren reagent, a



OP1L OP2 Q (X)-CQZR  Formula 1 which conprises reacting a conmpound of
Formula (3) OP1 OP2 A (X)-COZR 25 Formula 3 wherein X, R, P, P2 and Q
are as dewormshemwsabove; A represents OH OQ(CORZ) or a | eavcmgRpou2 and RZ
represents an optionally substituted hydrocarbyl group, preferably a C

al kyl group; 30 with, depending on thé nature of Q a reagent suitable for
the formation of a Wttig reagent, a P, As or Sb-containing
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(OR)Z, or E(SR), as hereinbefore defined, a compound of Formula 3 wherein A

represents -OH or -SH can be reacted with a compound of formula D-Z, wherein D is a
displaceable group, commonly a group R, OR, SR or a halogen, especially chlorine or
bromine. The reaction preferably takes place under basic conditions, for example in the
20 presence of an amine base such as pyridine, triethylamine or diisopropylethylamine; an
alkaline hydroxide, for example ammonium hydroxide or an alkali metal hydroxide, such
as sodium hydroxide; an alkaline carbonate such as sodium or potassium carbonate; a
strong base such as an alkyl lithium compound; an alkali metal amine for example
sodium, potassium or lithium amine, or lithium diisopropylamide; a diazabicyclic base for
25 example 1,8-diazabicyclo[5.4.0Jundec-7-ene (DBU); a metal hydride such as NaH; an
alkoxide salt such as an alkali metal alkoxide; an alkyl lithium salt such as BuLi or an
alkali metal 1,1,1,3,3,3-hexamethyldisilazane salt.
Compounds of Formula 1 in which Q represents Y, and Y represents a group
comprising a pentavalent moiety E, for example of formula EO(R),, EO(OR),, ES(R),,
30 ES(OR),, EO(SR), or ES(SR), as hereinbefore defined, can be prepared by
rearrangement of the corresponding compound wherein Q represents OZ or SZ, and Z
represents a the corresponding group comprising the trivalent group E, for example, of
formula ER,, E(OR),, or E(SR),. Such a rearrangement may be effected by treatment
with a nucleophile, heating or reaction with a free radical. Examples of such conditions
35 are given in Chem Rev (1984) 84 577 and J Am Chem Soc (1959) 81 1243, such
conditions being incorporated herein by reference.
Compounds of Formula 1 in which Q represents Y, and in which Y represents
-(SR,)’X and -(NR;)' X, (PR;)’X and the corresponding As and Sb compounds can be
prepared by reaction between a compound of Formula 3 in which A represents halogen,
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di azabi cyclic base for exanple 1, 8-diazabi C(ycl o[ 5. 4. 0]undec-7- ene (DBU); a
met al hydrﬁqun_such as NaH an al kOXI de salt such as an alkali netal
R’ is as described previously;
and a compound of formula PR; or P(OR); wherein each R, independently, is hydrogen or
an optionally substituted alkyl, preferably C, alkyl, or optionally substituted phenyl group.
In another preferred embodiment of the second aspect of the present invention, a
25 compound of Formula 2 wherein A represents -OH is reacted with a compound of formula
R,P-T, wherein T represents a halogen, preferably Cl, and R represents an optionally
substituted alkyl or optionally substituted phenyl group. A preferred compound of formula
R,P-T is Ph,PCI.
Compounds of Formula 1 are useful synthons for the production of valuable
30 pharmaceutical compounds. In particular, they are useful for the synthesis of a wide
range of compounds having HMG-CoA inhibitory action, commonly known as statins.
Such compounds commonly comprise a 3,5-dihydroxyhexanoic acid moiety linked via a
carbon-carbon double bond to a bulky, typically cyclic, organic group. The compounds of
Formula 1 can be employed to couple a 3,5-dihydroxyhexanoic acid moiety, or 'a
35 protected precursor thereof, to an organic moiety by the formation of a carbon-carbon
double bond by reaction with an aldehyde group.



al koxi de; an al kyl lithiumsalt such as BuLi or an al kali netal
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or more substituents. Such substituents include one or more cyclic groups, which may

15 form a conjugated bicyclic ring system, one or more aryl substituents, especially phenyl
substituents, which may themselves be substituted, and one or more alky! substituents,
including cycloalkyl substituents. Commonly, a Rx is a heteroaromatic group, often
comprising one or two heteroatoms, most commonly nitrogen atoms.

The process of the third aspect of the present invention commonly takes place in

20 the presence of a base such as an alkyl lithium, a metal, such as an alkali metal, hydride,
an alkoxide salt such as an alkali metal alkoxide, alkali metal amine base for example
sodamide or lithium diisoproplyamide, a diazabicyclic base for example 1,8-
diazabicyclo[5.4.0Jundec-7-ene (DBU) an alkali metal 1,1,1,3,3,3-hexamethyldisilazane
salt or an alkali metal hydroxide.

25 An inert organic solvent is commonly employed. Both polar and non-polar
solvents may be employed, and examples include hydrocarbons, especially toluene,
chlorocarbons, especially dichloromethane and chloroform, nitriles, such as acetontirile,
ethers, including dioxane and tetrahydrofuran, amides such as dimethylformamamide,
and ketones, such as acetone. Preferably, substantially anhydrous conditions are

30 employed.

Examples of -compounds of formula RxCH=0 which can be employed in the
process according to the third aspect of the present invention are compounds in which Rx
represents one of:



5 wherein R, X, P and P2 are as described previously; which conprises
reacting a conmpound of formula RxCH=O wherein Rx represents H or an
organi c rwdicsabzeswni th either a conmpound of Formula 1 in wrcalrGEd3nepresent s
Y, and Y represents a group formng a Wttig, Horner Wadsworth Emmons or
Warren reagent, or an ylid obtained froma conpound of Fornmula 1 when Q
represents Y and Yis an ylid 10 precursor. In many enbodi nents, Rx
conprises one, two or nore rings, preferably 5 or 6 nenbered-rings, often
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third aspect of the present |nvent|onO ygonly takes place in 20 the
presence of a base such as an al kyl |umcoak metal, such as an al kal i
metal , hydride, an al koxide salM"s xﬁ( al kal i rret al al koxi de, al kal i
nmetal am ne base for exanple sodamde or [ithiumdiisoproplyamde, a

di azabi cyclic base for exanple 1,8- diazabicyclo[5.4.0]undec-7-ene (DBU) an
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leaving groups, provided that both of Ry and Rz are not leaving groups. Preferred leaving

groups are groups capable of elimination to form a carbon-carbon double bond.

Preferably either both Ry and Rz are H, or Ry is H and Rz represents halo, or a protected
20 hydroxy group Protecting groups for hydroxy are well known in the art, and include

mesyl, tosyl, silyl, sulphonyloxy, triflate, nonaflate, tresylate, benzoyl, benzyl, THP and

acetoxy groups. The protecting groups may be removed to form a free hydroxy group

after the nucleophilic reaction. When either of Ry or Rz is a leaving group capable of

elimination to form a double bond, the compounds of Formula 5§ may be converted to
25 compounds of Formula 4.

In the aspects of the present invention, substituents which may be present include
linear or branched alkyl, such as C,; alkyl, groups, aryl groups, especially phenyl groups,
cycloalkyl, commonly C,; cycloalkyl groups, halo groups, especially fluoro, chloro and
bromo groups, alkoxy, such as C,, alkoxy groups, aryloxy, especially phenoxy groups,

30 amino, amido and imino groups, 0xo groups, nitro groups, sulpho groups, sulphonamido
groups. Such substituents may themselves bear one or more substituents, for example
alkyl and particularly phenyl groups are commonly further substituted with one or more
substituents, especially F atoms. Aryl groups may comprise fused ring structures with
further aryl, including heteroaryl, or alicyclic, rings.

35 The invention is further illustrated without limitation by the following examples.
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Hexanoate Acetate (1.0g), Triethylphosphite (1.2g), 4A molecular sieves (1.7g)
and acetonitrile were charged to a 25ml flask and stirred at ambient for 10 minutes. The
slurry was cooled to 0°C and TMS Triflate (0.75g) was added dropwise. The mass was
stirred for 1 hour and a sample was taken for 'H and *'P NMR analysis which confirmed
the formation of the Hexanoate HWE compound given above.



35 The invention is further illustrated wthout limtation by the foll ow ng
exanpl es. WO 03/097653 PCT/ GB03/ 02172 8 Exanple I X0 0 O X0 O 5 O P(OE03
O P O TvVS¥VoiBloatee3 0~ O Hexanoete Acetate 4A KU sei ses MNBCTaRswary20
(6-Aoet-2,2-dirrethyi-[1,3] [6-(Di etnry-phosPhayl nel hyi}2, 2-drredtryt-
do-n-4 4)-acebc add tent-butyiester [9,3]dicaan-4- A]-acebc add tart-butyl
ester Material Source Actual W Strength 100% MV No Ml /nmol (g) (%9 W
nmoles (g) Hexanoate 1.0 Ass 100 1.0 302.4 3.306 1.00 Acetate TMS
Triflate Eish?r 0.75 99 0.73 222.26 3.284 1.00 Triethyl Fisher 1.2 100 1.2
166. 16 7. - phosphite 4A nol sieves Fisher 1.7 - 1.7 - - - (powdered)
Acetonitrile Fisher 10m - - -

O Procedure Hexanoate Acetate (1.09),
Tri et hyl phosphite (1.2g), 4A no ar sieves (1.79) and acetonitrile were
charged to a 25m flask and stirred at anbient for 10 mnutes. The slurry
was cooled to OC and TMs Trifl ate (r—%59) was added dropmﬁse The mass was

15 stirred for 1 hour and a sanp was tak 1H a 1P NWR anal ysi s
whi ch conflrne t he fornatlon 0 e Fbx.w HME co ound gi ven above.
WO 03/ 09 53 CT/ €B03 02i1%l Nxawpl e 2 s- H S?:i\v/liijﬁf)/l<i
Base
Hexanoate Alcohol

TBAC/ KOH

o
AN K

v=0

O

Material Source | Actual Wt | Strength | 100% Wt MW No Mol/mol
(9) (%) (9) mmoles
Hexanoate 2.24 100 224 260.3 8.61 1.0
Alcohol
Triethylamine Fisher 0.88 99 0.88 101.2 8.7 1.0
Chlorodipheny | Acros 20 95 1.9 220.6 8.61 1.0
| phosphine 4
Methylene Fisher 20ml - - - - -
Chloride
Ag KOH Fisher 3.56 20 0.71 56 12.8 1.5
Tetrabutyl Acros 0.24 100 0.24 277.9 0.861 0.1
ammonium 2
chloride

Toluene Fisher 16ml - - - - _




O P-OJ( O Base Hexanoate Al cohol TBAC KOH O x 0 O\ 6 Mterial Source
Actual W Strength 100% W MNNo Ml /nmol (g) (%9 (g) moles Hexanoate
2.24 100 wo3/026633 8.61 1.0 Al cohol Triethylam ne Fi sherrCQ/@83989170. 88
101.2 8.7 1.0 Chlorodi pheny Acros 2. 0 95 1.9 220.6 8.61 1.0 | phosphine 4

Met hyl ene Fi sher 20m - - - - - Chl orilde Ag KOH Fisher 3.56 20 0.71 56 12.8
1.5 Tetrabutyl Acros 0.24 100 0.24 277.9 0.861 0.1 anmmonium 2 chloride
Tol uene Fisher 16nl - - - - WD 03/097653 PCT/ GB03/02172 10 Procedure Step

1 Hexanog{ e ag COEP| 42. 249), DCM (20ml) and triethylam ne (0.88g) were
t

char ged ask and refluxed (--40C) for 18 hours. The nass was
subsequerHéxaneae [atndhain@ 24gh DG (@M anetriethytenine (A88m ware ghargeditaaseml . 5

NMR 31P gRye afd n@m&eat(~1@ﬁ:)6foHa 80%% StrR8tmadst Wad REbSeRfuBRAY dbI6d ahdiend™(1 1 1)
conpound p 2 The oil obtained from Step 1 was

di ssol vecFOR'ﬁ”VSN%ﬁ%"’(‘%Hﬁ)% aﬁ%fgtaﬂéﬁsol ution heated to 10 60C. Tetrabutyl
amoAi umNMR SR deveaadbeaistad /96 Gnirh ponsistentewitothet foomaticer of tba &bl ¢omaaund he

m xture wagnhpaled at 60C for a further 4 hours. The product was extracted
into tol'uene and washed with hot water to afford the crude product.

Procedure Step 2

The oil obtained from Step 1 was dissolved in toluene (16ml) and the solution heated to
10 60°C. Tetrabutyl ammonium chloride and potassium hydroxide solution were charged

and the mixture was heated at 60°C for a further 4 hours. The product was extracted into

toluene and washed with hot water to afford the crude product.

NMR *'P gave a peak at 20.1 Hz consistent with the formation of the P(V) compound

given above.
15

Example 3

QEt
\)\j\/u\ e oEt Q v'\j\)‘\
/é Eto’T /é
OEt
lodo Hexanoate

20

Reagents

Mol. Wt. No. of moles Mass or Volume

lodo Hexanoate 370 1.35x10° 0.5g

Triethylphosphite 166.16 10ml
25

Method

lodo hexanoate was dissolved in triethylphosphite and heated under N, for 16h at

150°C. Initially the solution turned a red/orange colour which then diminished to give a

pale yellow solution. After 16h the triethylphosphite is removed under reduced pressure

30 to give a pale yellow highly viscous oil. Analysis by NMR showed complete conversion. of
iodo hexanoate to the Horner Wadsworth Emmonds reagent.



NMR 31P gave a peak at 20.1 Hz consistent with the formation of the P(V)
conpound given above. 15 Exanple 3 CB&t OO0 EXtOCCEt OO0 0 INP~EO | O
CEt | odo wexanowse 20 Reagents Mol. W. No. of nol es Mas®carGBisloenme | odo
Hexanoate 370 1.35x10-3 0.5g Triethyl phosphite 166.16 101 25 Method | odo
hexanoat e was di ssolved in triethyl pddsphite and heated under N2 for 16h at
150C. Initially the solution turned a red/orange col our which then

di mnished to give a pale yellow solution. After 16h the triethyl phosphite
is removed under reduced pressure 30 Lve a pale yellow highly viscous
oil. Analysis by NVR showed conpl eteS rsion of iodo hexanoate to the
Hor ner Wadsworth Enmonds reagent. WO 03/097653 PCT/ GB03/ 02172 11 CLAIMS

1. A conpound RfcoRR6OM 8f Kdkinufd1) OP2 Q (X)-COZR 5 Fornula 1 wherein X
represents an optionally substituted hydrocarbyl |inking group R

represents an optionally substituted hydrocarbyl group, 10 P and P2 are
protecting groups, Qrepresents fﬂ(ﬁof formula Y, -QZ, or -SZ

(X)—CO,R’
5 Formula 1

wherein
X represents an optionally substituted hydrocarbyl linking group
R’ represents an optionally substituted hydrocarbyl group,

10 P' and P? are protecting groups,
Q represents a group of formula Y, -OZ, or -SZ;
Y represents a group forming a Wittig reagent, a P, As or Sb-containing Horner-
Wadsworth Emmons or Warren reagent, a P(lll), As (lll) or Sb(lll) precursor of a Horner-
Wadsworth Emmons or Warren reagent or an ylid precursor, and

15 Z represents a group forming a P(lll), As (lll) or Sb(lll) precursor of a Horner-Wadsworth
Emmons or Warren reagent, or a P(V), As(V) or Sb(V) leaving group.

2. A compound according to claim 1, wherein Q represents a group of formula Y, and
Y represents a P-containing Horner-Wadsworth Emmons or Warren reagent or a P(lll)
20 precursor of a Horner-Wadsworth Emmons or Warren reagent.

3. A compound according to claim 2, wherein Y represents -P(OR),; -PO(OR), or
-PO(R),, wherein each R independently is an optionally substituted C,s alkyl or an
optionally substituted phenyl group.

25
4. A compound according to claim 1, wherein Q represents a group of formula -OZ,
and Z represents a P(lll) precursor of a Horner-Wadsworth Emmons or Warren reagent.
5. A compound according to claim 4, wherein -OZ represents -OP(OR), or -OP(R),,
30 wherein each R independently is an optionally substituted C,; alkyl or an optionally

substituted phenyl group.

6. A compound according to any one of claims 1 to 5, wherein X represents -CH,-

35 7. A compound according to claim 1, of Formula 2:



Y represents a group formng a Wttig reagent, a P, As or Sb-contai ning

Hor ner- Wadsworth Emons or Warren reagent, a P(Il11), As (lI11) or Sb(lll)
pr ecur sorwofo3motdss ner - Wadswort h Emons or WArren reagent POm/GBO3pbiTd
precursor, and 15 Z represents a group formng a P(111), As (1I11) or
Sb(I111) precursor of a Horner-Wadswort?h Enmons or Warren reagent, or a
P(V), As(V) or Sb(V) l|eaving group. 2. A conpound according to claim1l,
wherein Qrepresents a group of fornula Y, and Y represents a P-containing
Hor ner - Wadswort h Emmons or Warren reagent or a P(lI11) 20 precursor of a
Hor ner - Wadswort h Emmons or Warren regﬁgnt. 3. A conmpound according to claim
2, wherein Y represents -P(OR)2; -P 2 ¢r -PQ(R)2, wherein each R

i ndependently is an optionally sdbstt r6 alkyl or an optionally
substituted phenyl group. 25 4. A conpound according to claim1l, wherein Q
represents a group of fornmula -QZ, and Z represents a P(111) precursor of
a Hor ner -Wimlsimort h Enmons or Warren reagent. 5. A conpound according to

claim 4, M? br8béhts 9€ I, rgggp@ggg, %ngéggf)aggg 1@@ kyI vvherei n each R

i ndependent ng t ut an option
21

IS an
subs®i t ut edeHREFRIP SE@% &%a)di"?f‘de'f‘o Rofﬂé’e gnden Y 1to
5, wher elcrptMnallgpsaimmted -CH2alk@5 espedialtyo mudioyid ettt oisdpropylt or cdeatbutyl,, oof

Formul a g\%@%/gggﬁ@%ﬁ RQMIGBO?’/ 02172 12 X OO o OR wherein R

represent£ group, nost preferably a t-butyl group; and 5 Y
represents - P(OR) 2, -PR2 -PQ(OR) 2 or -PQ(R2) wherein each R independently
is optiadhah bwcssﬁ)ﬁirithmpredar@tigrﬁofaé &orhpoums o Eoarhlilg (et hyl , et hyl, i sopropyl
or sgc-butyl, or optionally substituted phenyl. 8. A process for the
preparation of a conpound of For rrulog1 (C;IF} 10 OP1 OP2 QX)-COZR  Formula 1

Q (X)—CO,R'
Formula 1
which comprises reacting a compound of Formula (3)

oP' OP?
(X)—CO,R'

Formula 3

15 wherein
X, R, P, P2and Q are as defined in claim 1;
A represents OH, O(COR?) or a leaving group; and
R? represents a hydrocarbyl group, preferably a C, alkyl group;
with, depending on the nature of Q, a reagent suitable for the formation of a Wittig
20 reagent, a P, As or Sb-containing Horner-Wadsworth Emmons or Warren reagent, a
P(l1), As (lll) or Sb(lll) precursor of a Horner-Wadsworth Emmons or Warren reagent, a
P(V), As(V) or Sb(V) leaving group or an ylid precursor.

9. A process according to claim 8, wherein a compound of formula
25
9 0 o



whi ch conprises reacting a conpound of Fornula (3)

Formula 3 15 wherein X, R, Pl1, P2 and Q are as defined in claim1; A
repr esentwoO@Bl09§LORZ) or a | eaving group; and RZ represemrC3/GBodperacar byl

group, preferably a C1_6 alkyl group; with, depending on the nature of Q a
reagent suitable for the formation of!3a Wttig 20 reagent, a P, As or
Sb- cont ai ni ng Hor ner - Wadswort h Emmons or Warren reagent, a P(lIl), As
(1) or Sb(lll) precursor of a Horner-Wadsworth Emmons or Warren reagent,

a P(V),

03/ 09765DuBCTrauBO &/menared by seactiombéetwger arcoppevehptforrpde®) 2 and R
represents a Cl.6 al kyl group, nost preferably a t- butyl group, is

prepared by reaction betwee

co/r/L,,
each R,

opt i onal
wher ei n

5

10

15

20

25

30

~C02R 11 0O 5 an
i ndependently, is

|y substituted
a conmpound of forrmula 10 X0 0 O

St

and a compound of formula PR, or P(OR), wherein each R, independently, is H or an
optionally substituted alkyl or optionally substituted phenyl group.

10. A process according to claim 8, wherein a compound of formula

in which Y represents -PO(R), and R’ represents a C, alkyl group, most preferably at-
butyl group, is prepared by:
a) reaction between a compound of formula

o O O

HO
OR'

and a compound of formula R,P-T, wherein T represents a halogen, preferably Cl, and R
represents an optionally substituted alkyl or optionally substituted phenyl group; and
b) re-arranging the compound produced in step a).

11. A process according to claim 10, wherein the compound of formula R,P-T is
Ph,PCI.

12. A process for the preparation of a compound of formula 4:

opP' opP?

/COZR‘
Rx” N X
wherein R’, X, P' and P? are as defined in claim 1;
which comprises reacting a compound of formula RxCH=0 wherein Rx represents H or
an organic radical with either a compound of Formula 1 in which Q represents Y, and Y

OP1L OP2 A (X)- COZR

a conmpound of formyae O O o~<0o HO CO2R or
,compound of for PR3 or P(OR)3 wherein

an. ..opbt onal | bgti ed al kyl or
?)?}B. 10. W@o@é&&dﬁ?g%mi ng to claima8,

i Lrase A B MRt oo P 6B " oo e 5 832

accor di nd"

CH



in which Y represents -POQR)2 and R represents a O-(, alkyl group, nost
preferably a t- butyl group, is prepared by: 15 a) reaction between a
conpound wbhomeeesa x O ,0 10l HO,l J\ x and a conpoun@cafGBoanmIRa
R2P-T, wherein T represents a hal ogen preferably C, and R represents an
optionally substituted al kyl or optloh‘al |y substitut ed phenyl group; and 20
b) re-arrangi ng the conpound produced in step a). 11. A process according
to claim10, wherein the conmpound of forrmula RRP-T is Ph2PCI. 25 12. A
process for the prepar tlon 0 ' oP2 R

RS vSS R RPrehEMs H STR0P g S ficodiesat WeSenar PR Roe e Vhrert e39Th Fe
conpri segarr wigcohtaiged fmmrpmgmpooﬁd fob Fetrhiela Rx @herOQutepresentsRX andpY éssamtybd H or
an organigegaghrcal with either a conpound of Formula 1 in which Q
represents Y, and Y WD 03/097653 PCT/ GB03/ 02172 14 represents a group
formng a Wttig, Horner Wadsworth Emmons or Warren reagent, or an ylid
obt aisned T3 om A poasep®@ncbrding Fo clairh d 21 wikrein Rx comipgsemene, Ywared mores enb yl i d

precur sormembdrdd aﬁ,rﬁémt@g%ﬁg&,@gnéé) claim 12, wherein Rx conprises one,
two or nore 5 or menbered aromatic- or heteroaronatic rings. 14. A

process according to claim 12 or 13, which takes place in the presence of a
base. 10 6. A pravess sctadinghe gaimpt? at i1dnwbich dakes pldce whirehpresenmei ofes
reacting @ggonpound of formula 1 as claimed in claim1, and wherein Q
represents Y, and Y is an ylid precursor, wth a base thereby to forman
ylid? 15 16. An ylid obtainable by a process according to claim15. 17. A
process f1f t hkepprcegafotihe preparagioc ofrpoylid] wifichoomprisaes Seadiify al@@2npound of

formula 1 as claimed in claim 1, and wherein Q represents Y, and Y is an ylid precursor,
with a base thereby to form an ylid.

15 16.  Anylid obtainable by a process according to claim 15.

17. A process for the preparation of a compound of Formula 5

oP' OF?
Nu JCOR
(X)

20
wherein P', P, X and R’ are as defined in claim 1, which comprises reacting a compound
of Formula 1 as defined in claim 1, wherein Q represents -OZ or -SZ, and Z represents a
P(V), As(V) or Sb(V) leaving group, with a nucleophile comprising a moiety Nu.

25 18. A process according to claim 17, wherein the nucleophile has the formula [Rx-
(CRyRz)],M, wherein M represents a metallic group of valency n, where nis 1 or 2, Rx is
as described above, and Ry and Rz are each independently H, hydrocarbyl groups or
leaving groups, provided that both of Ry and Rz are not leaving groups.

30 19. A process according to claim 18, wherein M is lithium, sodium, potassium,
calcium, tin, a Grignard metal salt, or the copper or zinc compound produced by
transmetallation of a Grignard metal salt.

20. A process according to claim 18, wherein one of Ry and Rz is a leaving group,
35 and wherein the compound of Formula § is subjected to elimination thereby to form
compound of Formula 4 as described in claim 12.



Nu /CO2R (X) 20 wherein P, F2, X and R are as defined in claiml,

whi ch conprises reacting a conpound of Forrmula 1 as defined in claim1,
wherein Qvogpnemehts -QZ or -SZ, and Z represents a P(V) PCAgEBEB/ 02172 Sh( V)

| eavi ng group, with a nucleophile conprising a noiety Nu. 25 18. A process
according to claim 17, wherein the nu® eophile has the fornula [Rx-
(CRyRz)],, M wherein Mrepresents a netallic group of valency n, where nis
1 or 2, Rx is as described above, and Ry and Rz are each independently H,

hydrocar byl groups, or | eavi ou rovi ded that both of Ry and Rz are
not | eavidig gr@ﬁg%f.a%n‘i@‘.ndﬁqgﬁg@gggg'c r Y16 q%méﬂatp%, ?é?”é(ﬁ%?%ﬁ%d'ﬂﬁi s
lithium teodkionm6pas assintenmedistel for the préparationGefi grrhatmaesiudicals araferably a he
copper orgigjqic conpound produced by transnetallation of a Gignard netal
salt. 20. A process according to claim18, wherein one of Ry and Rz is a

| eavi ng group, 35 and wherein the conpound of Fornmula 5 is subjected to
elimnation thereby to form conpound of Fornula 4 as described in claim
12. WD 03/097653 PCT/ GB03/ 02172 15 21. Use of a conpound of as clained in
any one of clainms 1 to 6, or an ylid according to claim16, as an
internediate for the preparation of a pharnmaceutical, preferably a statin.



