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CHEM CAL PROCESS The present invention concerns a

process for the preparation of al koxycarbonyl net hoxy
waeyobkogsnt anes whi ch are useful internedi ates POT/GB2005/001200

preparation of pharmaceutically active

triazol o[ 4, 5-d] pyri m di ne cyclopentanes. The conpound

[I1S(la, 2a, 3b (1 *

*),5b)]-3-[7-[2-(3, 4- I{/IT@A I

cycl opropyl ] am no] - 5- H |
,2,3-triazolo[4,5- f |pyrin1din 3 yI) 5-(2-

hyd th - | t d A, d
o e RO R SoRAES 3PGern Bt Po disab RN 00/ 24283
alk&:i@alBbhPe b Sycldieanfe soaAIFOAD dSefidlifeth &t S A thedsefdation of
which is now usually referred to as P Yi2) receptor

phaawe%?ga?ﬁlbztagtlvega@wlaﬁfh SaffByiisidge cxelopsgtangdd as, inter
| fopl
a 'glegr lophd pfss(la 28 3@ éﬁ%ﬂ?}{ %ﬁg%@aﬁﬁ gttgf@cq (&9 én

ul at see

cy@}ﬂ@ﬂﬁ]@ﬁﬂmowdptdwltmng@ﬁﬂa&, —_tll_rhrazolb[%diwunnﬁmﬁ()dbé (2-
t
by SRR R R L2 QeGP SRE ' 'laiig%pﬁoypfuaﬁls are

disM63ed ih A2 66/34288 dnd WOIN/065x431PTRsd dudnpondsess diselssed as Py (which
. conducied at OQ0C. |t has been found _that when scaling
is QY ysHal e feied &0 &Y Padyca KisPROnantFEoEsso Bp opistscan ge ustd as,

mfmz@ fhh@noﬁ of pRII& a§GAli6H, a88EedBRBE &riditatibRITPEr at ur e
at C Flng si de-r eac ons lead to a significant

in c@@an@mdﬁ of feemyla\BI(sea belowpaneius¢ivlin thrprepasativasd Gompound A
(seé %&rr%)er F296Mvd 69/922'6% ¢ pr patf’an 8§§ F&rp%cﬂlgfl N3 ?c]lllgﬁ'ﬁ 15 Hisclosed

centage yield o mpoun
in axgmpledacrﬂ WO 1512363 emd iashat txamgkethe pheeprosessdurtadat 0°C It has

bedi 3ane bR enrennE e iR ha B R SIOTRRTE! Bl ore than

0. 231&;’:14: @caIH) afik&pirlghe wm@e@fur@tlowmﬁoemmidﬁ-ﬂemmh leadgo a
? nmpound of fornul a to b uced in good
sxgv 161 mci;ﬁe@sqﬁnrquﬁeyglsof impurt 1es an 1ncrease 1nt e reagent requlrement and a

resulting reduction in the percentage yield of compound of fomula (I). This is clearly a
problem as it makes the process more costly and less efficient. We have now unexpectedly
found that when the process is operated on a 0.2 mole scale or more, the use of a lower
temperature allows the compound of formula (I) to be produced in good yield and minimizes
the products of the unwanted side reactions.

The present invention provides a process for the preparation of a compound of formula

D:

wherein R! is Ci alkyl; R? and R are, independently, Ci alkyl; and R*is Cis alkyl (such as
tert-butyl) or benzyl (wherein the pheny! ring of benzyl is optionally substituted by nitro,
S(0)2(C14 alkyl), cyano, Ci.4 alkyl, Ci.4 alkoxy, C(O)(Ci.4 alkyl), N(C;.6 alkyl),, CF3 or

OCF3); the process comprising reacting a compound of formula (II):
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the products of the unwanted side reactions. The
present invention provides a process for the
w@e@savari on of a conpound of fornmula (1): wheP€/GBRIDS/001200
is Cl-6 al kyl; R2 and R3 are, independently, Cl-6
al kyl; and R4 is Cl-6 al kyl (such as tert-butyl) or
benzyl (wherein the phenyl rpng of benzyl is
optionally substituted bypitro, S(O2(C -4 alkyl),
cyano, Cl-4 alkyl, - Nkﬁxy 4C(O) (C1-4 alkyl), N(C
1-6 alkyl)2, CF3 o r ' ot he process conpri sing
reacting a conpound of figrmula (11):wlerein R2, R3 and
R4 are as defined aboy® wth a suitable base; and
reactlng the product RSo Rormed with RlOC(C»C}QX
wher ej as defined above and X is ch|oro,

whegeln %@lB aW]%r?gP As defines Abrveswith & syitaplejbase; and repgting e product so

forfidll HARIRR OB YEMEK, dheRird BT &Y é’éﬂﬁ'é@ aEJifetaH&Xr@‘BlQ@ro Beie or iodo;
to -50C, and wherein at least 0.2 noles of

whcmmb@pmbmfs isf qarniag qut {nl 4 yuitahle scalsem ag mteﬁmerablr%@ébesrange
-40%% ky! ‘@r %e?enlg atr[Qa{sf b b eI S tlrcétcro%lngﬁd O(F(f% e Lﬁ'fgg%ge used in the

n ah or exanple,
pnﬁﬁﬁcarbon atons Exanples of al kyl groups are nethyl,
i sopr | or tert-bytyl. .In one
par Mot PaPhEEYeyied Bt e ittt 50 s0rBHEe for example, 1
to P(s0EeSES| 10hIgEQbOn RoinS. Exdmplesalfiaidyl gloaps @ aiepy§ eeyhyl-propyl, iso-
I n_anot her aspect the present invention provides a
propybdebbypikrein R and R are, independently, Cl-4

al ki onef 9&103?&95%%& o8l iRFr0bR pRRTdRs HBHE&@S wHePei®R! is C4

further aspect the invention R4 is benzyl (wherein
amﬂﬁ@mphenykeﬂwﬁg of benzyl is optionally substituted by

Cl- Inaélnlét}flle) éspgcqrtheeﬁgs@ﬁt i%ve%@iotl Brol\'/ﬂi%y R f’)Edcgs@ LR RERZYd R3 are,

independently, Cy.4 alkyl; for example R” and R are both methyl.

In a further aspect of the invention R* is benzyl (wherein the phenyl ring of benzyl is
optionally substituted by C;.4 alkyl); for example R* is unsubstituted benzyl.

In a still further aspect the present invention provides a process wherein X is bromo.

Suitable bases include an alkali metal C,.¢ alkoxide (for example potassium tert-
butoxide). l

In another aspect of the invention the molar ratio of suitable base: R'0,CCH:X :
compound of formula (IT) is (1 to 1.3):(1 to 1.3):1, for example (1.1 to 1.3):(1.1 to 1.3):1, such
as about 1.2:1.2:1.

Suitable solvents include cyclic and aliphatic ethers (such as tetrahydrofuran, diethyl
ether, diisopropyl ether or methyl tert-butyl ether) and aromatic solvents (such as benzene,
toluene or a xylene). The solvent can be a mixture of two or more solvents (for example a
mixture of an ether and an aromatic solvent, as exemplified above). In another aspect the
invention provides a process wherein an ether, as exemplified above, is used as solvent.

In yet another aspect of the invention the temperature is in the range -30°C to
-10°C, for example -25°C to -15°C.

In a further aspect the process of the present invention comprises adding a solution of

suitable base to a solution of a compound of formula (IT) at -15 to -25°C, and then adding to
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In a still further aspect the present invention
provi des a process wherein X is brono. Suitable bases
wo p@bsoe37an al kali netal Cl-6 al koxi de (for exe@piG82005/001200
potassiumtert - butoxide). In another aspect of the
invention the nolar ratio of suitable base: RIO2CCH2X
conpound of formula (11) ig ( 1to 1.3):(1to

thidmBurka shRfiof ?Sfaﬁ%@(d%éH%( %10-141;03)2'5@, -a%uﬁébléet@r:b@ingﬁﬂéh as
as about 1.2:1.2:1." Suitable solvents include cyclic
solaerd. al i phatic ethers (such as tetrahydrofuran, diethyl

ether, diis | her . or_net hyl t - but [
and b RSB B3R o8 o o bRl W e Sl ogous oo
meiodedisdlosed reths dikersnite (bapxdngplaWo &1/02263nf two or nore

sol yen for_exa i@e a mxture of an ether and an
aro ‘ffo 0 H}g\/@ﬁfr}p'igg U Y9 %bove) . I n anot her
aspect the invention provides a process wherein an
et her, as exenplified above, is used as solvent. In

EXAMPLRAf her aspect of the invention the tenperature is
in . - : s 2 Do
| 5 6R8 EARgR e b frock M Al SRR o plicdt Do cponl 122
dimeivgre-{(ethogoagbond psethakg)-tegralay dsod Htdyolopedta-$ 3 dietall-6- B dserbamic
.tdo a slol tilon of a conpound of formula (11) at -15 to
acid phsey ImsHiy! ¢9%¥n adding tothis mixture a sol ution
O RLOC( O CH2X at - to -250C, a sujtable ether bej
use s sollvent . onpound of forrula (11) Hcan, b
preg?a N\ﬁ(rbt d, or a metdwdoa %N &
met hod,s scbosed in—the—+iterature (foriexanple WO
01/92263)° The followi ng Exanple illustpa@s the
i nventionn EXAMPLE 1

A solution (Solution A) of [3aS-(3aa,4a,60,6ac)]-[tetrahydro-6-hydroxy-2,2-
dimethyl-4H-cyclopenta-1,3-dioxol-4-yl]-carbamic acid, phenylmethyl ester (80g, 260 mmol)
in THF (160ml), under a nitrogen atmosphere, was cooled to —22°C. A solution of potassium
tert-butoxide (36.1g, 312 mmol) in THF was prepared and added to the cooled Sol ution A
over a period of 30 minutes, while maintaing the reaction temperature at about —20°C. This
provided a reaction mixture.

A pre-made solution of ethyl bromoacetate (53.2g, 312 mmol) in THF was then added
to the reaction mixture over a period of 30 minutes while maintaining the reaction
temperature at about —20°C. The resulting mixture was stirred for approximately an-hour at—

22°C. HPLC analysis showed that there was a 98% conversion to the desired product.

Table below shows variations on this process.

Ex Mole ratios of t-BuOK EtBrAc Hold time
reagents to (II) Addition Addition min.

t-BuOK | EtBrAc | Time | Temp. | Time| Temp.
(min)| (°C) |[(min)|[ (°C)

2 1.40 1.46 13 -20 34 -20 23
3 1.15 1.15 22 -22 42 -22 20
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Ex = Example number

(ID =

4-yl]-carbamic acid, phenylmethyl ester

t-BuOK = potassium tert-butoxide

EtBrAc =

ethyl bromoacetate

[3aS-(3aa,4a,60,6a0)]-[tetrahydro-6-hydroxy-2,2-dimethyl-4H-cyclopenta-1 ,3-dioxol-

* = Both the THF solution of compound o formula (I) and potassium fers-butoxide were

filtered before use
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A process for the preparation of a conpound of fornula
(I): wherein R1L is Cl1-6 alkyl; R2 and R3 are,

w0 pabspessdaent |y, Cl-6 alkyl; and R4 is Cl-6 al kp€T/6B2005/001200

benzyl (wherein the phenyl ring of benzyl is
optionally substituted by nitro, S(O 2(Cl-4 al kyl),
cyano, Cl-4 alkyl, Cl-4 alkogy, C(O(C 1-4 alkyl), NC
1-6 al kyl)2, CF3 or CCF3);crtAigirocess conprising
reacting a conmpound of formula (I1): wherein R, R and
R are as defined above, with a suitable base; and

reagting.{ Ae Ry oduelios o [ LB 1 A REOHO) CroX

wher S I'ne ve an hl oro, brono
or iodo; wherein th@ process js carried out in a

sui tabl e soIvenéL5§ @pe anfewhg t he range -400C
to -50C, and wherein at l\east 2 Mol es df) the
compound of formula (I1) art used in the process. 2. A
process as clainmed in cl &wn-lwherein Rl, R2 and R3 are
i ndependent |y sel ected fROnMRE1-4 al kyl. 3. A process
as claimed in claimlor 2 wherein Rl is ethyl. 4.

A
pr ovbersindy ig Cas alsul; R%a@d Ry g, indepensiently. Whe plyh ard RirgiCios alkyl

B . _ : ! ; o ’

5 oY Gpul Pprsinine ChoRl CRERT o8 P BTG A RSl By nfro

ACfl- B(h(Kyk alksl), ﬁzlm,ﬁh&akylgéitl.mttlh?xyg fﬂk()ﬂ))(Ccl aik};@,N (@6 aBcyl)o, CF3
or ereln IS unsupstlitute en . .

o odCHIShE plhefs soRaHERg RaHisk e SEPATRE e Ot ei n

X is bronb. 8. A process as clained in any one of

claims 1 to 7 wher &R hbﬁé%¢fs an al kyl nmetal Cl- 6
al koxi de. o) (I

Xy
wherein Rz, R? and R* are as defined above, with a suitable base; and reacting the
product so formed with R'OC(O)CH,X, wherein R’ is as defined above and X is
chloro, bromo or iodo; wherein the process is carried out in a suitable solvent at a
temperature in the range -40°C to -5°C; and wherein at least 0.2 moles of the
compound of formula (II) are used in the process.

2. A process as claimed in claim 1 wherein R!, R* and R? are independently selected
from Cy4 alkyl.

3. A process as claimed in claim lor 2 wherein R' is ethyl.

4. A process as claimed in claim 1,2 or 3 wherein R* and R? are methyl.

5. A process as claimed in claim 1, 2, 3 or 4 wherein R* is benzyl optionally substituted
by Ci.4 alkyl.

6. A process as claimed in claim 1, 2, 3, 4 or 5 wherein R* is unsubstituted benzyl.

7. A process as claimed in any one of claims 1 to 6 wherein X is bromo.

8. A process as claimed in any one of claims 1 to 7 wherein the base is an alkyl metal C;.
s alkoxide.

9. A process as claimed in any one of claims 1 to § wherein the base is potassium tert-

butoxide.
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9. A process as clained in any one of clains 1 to 8
wherein the base i s potassiumtertbutoxide.10. A

w@e@sm®sB7as clainmed in any one of clains 1 to BCTMIBR@S5/001200

the nolar ratio of suitable base: RIO2CCH2X : conpound
of formula (Il) is ( 1to 1.3):(1to 1.3):1. 11. A
process as clainmed in any ong of clainms 1to 10 wherein

orE Rt St e i bhEH SRR, § VHERAE o 13 A B Wi

pr obmsssR @8CEHaK meempaund of foomeladil) il(Rikarb.3)(1tt0 13):1.

erein the | ar,.rati o of suitabl ase: .R1O2 X ..
o SRt sD s TR i o OF ARG 1§ iR S RSRRE D o suitable
as bdsai REYCCHRnyoroptRne bf fraulagIIList(0.112 1.8her eite 1 3he.
salvent is selected froma cyclic_ether, gn aliphatig .
hBrEOKFRAS LR INgE Y encseff claifps 1 tq 41 wherspnfpgarolaidatio of suitable

cl apgdRio)canyx 08snSung befdBuh (Pishd.phqrei n the
solvent is selected fromtetrahydrofuran, diethyl

ei3hArproagss asefninogsl/in agy hes of daimhyto { 2whetsitth¢ s@lvietris selected from
benz Eﬁaﬁic efn@l e ph%&?etﬁéflji g&?!&{l A0 i Wikhpre of two or
Mo vents. . pr

re of saird so ocess as claimed in any
dde Aoprocdsabidaibnet i dnd onhef ebimst hte 1Sobheedit the solvent is selected from
tet rof urap., 16., A proces s clained .in ope
of - (eRaESth g e et R e SRR s FifHory Bhzere,
I ang@uend eGylide; HdAGnixtufe oAwWRIR eSS oBGidCdodicher] i N any
one of clains 1 to 16 wherein the tenperature_is jn
tlRe A& BI9gfss apdigmed g anygyeof claims 1 to 14 wherein the solvent 1s

tetrahydrofuran.

16. A process as claimed in any one of claims 1 to 15 wherein the temperature is in the
range -30°C to -10°C.

17. A process as claimed in any one of claims 1 to 16 wherein the temperature is in the

range -25°C to -15°C.



