WO 01/ 79175 PCT/ US01/ 12494 CD01163 SYNTHESI S OF | NTERVEDI ATES USEFUL I N
PREPARI NG TRI CYCLI C COMPOUNDS BACKGROUND OF THE | NVENTI ON 5 This invention
provi des vem oi/mardved process for preparing internedi at es PERUAI/I2m94t he
preparation of tricyclic conpounds that are antihistamnes. In particular,

t he conpounds of this invention are useful in the preparation of

anti hi stam nes such as those disclosed in U S. Patents 4,282,233 and
5,151, 423, especially |oratadi ne and azat adi ne. PCT Publication ;

W)98/ 42676, published Cctober 1, 1998, discloses the following 10 process
for preparing tricyclic internediates: R CH3 R CH3 + NHRS5R Br pal |l adi um
catalyst N O base 1 co NNYNERHESISIQEINTERMEDIAFESR- 1 | /| R3B RR2 4 3

/"N 01 R3 NRS R4 BLpptiChi pREPARNEARICYCLIC COMPOUNDS

BACKGROUND OF THE INVENTION

5 This invention provides an improved process for preparing intermediates useful in the
preparation of tricyclic compounds that are antihistamines. In particular, the compounds of
this invention are useful in the preparation of antihistamines such as those disclosed in U.S.
Patents 4,282,233 and 5,151,423, especially loratadine and azatadine.
PCT Publipation No. W098/42676, published October 1, 1998, discloses the following

10 process for preparing tricyclic intermediates:

CH
R N 3 R CH3
I +  NHRR® - N
7z S
N" “gr palladium catalyst N 0
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1 co NR°R®
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strong
base R

wherein R, R', R%, R? and R* are independently selected from hydrogen or halo, R® and R® are
independently selected from hydrogen, alkyl, aryl or heteroaryl, wherein R® and R® are not both
hydrogen, and R’ is Cl or Br. This process has some undesirable aspects, including the fact

15  that carbon monoxide, a poisonous gas, must be used under high pressure to prepare the amide

compound 2, and the fact that an expensive palladium catalyst must be used. The present



OR3 45 wherein R R, R2, R3 and R4 are independently selected from
hydrogen or halo, R5 and R6 are independently selected from hydrogen,

al kyl , amwo oorIihet eroaryl, wherein R5 and R6 are not bot hPChydeogess, and R7
is O or Br. This process has sone undesirabl e aspects, including the fact
15 that carbon nonoxi de, a poi sonous gas, nust be used under high pressure

to prepare t.he am.de c ound 2, and the fact .that_ an expensi ye palladium
cat al ystPYREPD BEVidesgn e%elﬁlpé%cﬁﬁ%{/@eei?%@?@mﬁ@g? keiong ﬁ@v@“}lsfhgﬁ?venti on
provide%n@&hggggﬁﬁ&ﬁg process for preparing the tricyclic ketone that

avoi ds these undesirable aspects. SUVWARY OF THE | NVENTI ON Thi s invention
provi des a process for preBiMMARYCORTHMEINVENTIONhe formnula R INo (1)
5 conprising.. .(a) reacting a conpoynd having the forpula / CH3 \ I , NM
(11)  with alf ISHXGHIMRREORSS HFOEFE PEHRRATESR cuporpd {3%%% form#mpound
having the formula CH3 \ I O- M Ot
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(a) reacting a compound having the formula
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with an isocyanate having the formula R'NCO to produce a compound having the formula
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(b) optionally hydrolyzing the compound of formula (II) to form an amide having the

CHs

/

X 0
N

NHR!

formula

).

b

(c) reacting the compound of formula (IIT) or the amide of formula (IV) with a

15  compound having the formula



~N R~ 10 (b) optionally hydrolyzing the conpound of fornmula (Il1) to form
an am de having the fornmula CNCH3 1| O NHRL (IV) (c) reacting the
conmpound vo® of/ammul a (111) or the ami de of fornula (1V) w pé@T/ESIIIB4%BoMpound
having the forrmula WD 01/ 79175 PCT/ US01/12494 3 R (V) in the presence of a
strong base to produce a conpound havi n% the formrula R NONHRL (VI) ; and
(d) cyclizing the conpound of forrrul a ( |) to obtain the conpound of
formula (1), 5 wherein Ris H or AC s gel ected fromthe group
consisting of Li, Na, K MX ZdRA, Al (RA)2; RAis alkyl; X is halo;
Rl is selected fromthe group consis of al kyl, aryl, aralkyl,

het eroaryl, heteroaral kyl, cycl oal ky cl oaléb | al kyl , heterocycl oal kyl,
and heterocycl oal kyl al kyl ; and L is a leavin group This i nvention
further 1|§)r ovi des a rocessbaf or paring a corrpount%ehaw ng the formula CH3

O N OHin the presence of a strong base to pro uce a compound having the formula
R
Z4 |
N 0
N
1
NHR (VD . and

(d) cyclizing the compound of formula (VI) to obtain the compound of formula (I),

5  wherein R is H or Cl; M is selected from the group consisting of Li, Na, K, MgX, ZnR*, and
AIRM)y; R™ is alkyl; X is halo; R! is selected from the group consisting of alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, and
heterocycloalkylalkyl; and L is a leaving group.

This invention further provides a process for preparing a compound having the formula

AN CHs;
= @)
N
OH
10 (VD
comprising reacting a compound having the formula
SN CH4
/
N M

D
with CO; and a protonating agent to obtain the compound of formula (VIII), wherein M is
selected from the group consisting of Li, Na, K, MgX, ZnR*, and AI(RA)z, wherein R? is alkyl
15 and X is halo.



10 (MIIl) conprising reacting a conpound having the formula \ CH3 N M (U)
with CO2 and a protonating agent to obtain the conmpound of formula (VII1),
wherein W081/79e83 ected fromthe group consisting of Li, NaCT/KSOI¥4 ZnRA,
and Al (RA)2, wherein RAis alkyl 15 and X is halo. WD 01/79175

PCT/ USO01/ 12494 4 DETAI LED DESCRI PTI ON £ used herein, the term"al kyl"
means straight or branched h?lrﬂi‘:%}_&' 1Dﬁ§aﬁnﬁﬂcf to 10 carbon atons,

preferably 1 to 6 carbon ato opttonay—stH .OiTuted by one or nore

substi t uent s AxAlse€ hedid, iy Tefal "dIRyl ChethdSha¥aht BRbRncId Hkifbcarbon ShiAX ¥f 1 FBaNs
a group having the fornula -0-alkyl. "Halo" refers to fluorine, chlorine,
br omi ne 18rcaibodiatnens; atiferably.1 to Argakbonradems, optienally substiuisd byame oamoes r i ng
(e.g., napthyl) opt] | | upstituted b e or nore substituents

sel ect ed‘qﬁﬁ&%‘#ﬁﬁfgﬁﬁﬁgﬁﬁo%@i‘? gﬁ Fﬁf@’%ﬁ’a@l\t”f@E@ alkyl, Cl to C6 al koxy,

hal o5 or CF3-“Aﬁ€bi§Ah§9ah¥£'érdﬁﬁ%@@in@tl%ﬁﬁﬂuﬂa-@ﬂﬁyﬁ he formula -R-aryl,
wherein Ris alkyl'; "Heteroaryl" nmeans a 5- or” 6-nenbered aromatic ring
havi ng one or'Haled refetsrtoglworingtcbhging ghrgmingoyripdie radigals. m dyl , i mi dazol yl or
pyrrolyl), optiqpally substituted by one or nore ubstityents.sel ected
PY om the’ gr ol ATn fisnds DAY b0 RO BOBBIGIRS (o6 R L apbonRIBR oSt bicsme
CF3; 15, : | rgﬁlhg L yl,
wher ei nolr?lﬁ?)g@g k{/lﬁil;eht)é"saggiﬁggﬁ% Q{;ﬁhg me nésaﬁéelllbno ég?%@%@é?&%?é%ﬁ’i ng of
from 3 thaldhoc@Fhon atons, optionally substituted by one or nore

substituents selected fromthe g_roug consisting of Cl to C6 alkyl, C to
c6 Hl koxy, haPsalkyly’ neegs a gy hgsingfheformnia -Rearyl whepinBos Rbylng the fornmul a

- Recycl oal ky gy pes G Bnd § 5854 iembered aromatic ring having one or two nitrogen

atoms (e.g., pyridyl, pyrimidyl, imidazolyl or pyrrolyl), optionally substituted by one or more
substituents selected from the group consisting of Cq to Cg alkyl, Cy to Cg alkoxy, halo, or
CF3;
15 “Heteroaralkyl” means a group having the formula -R-heteroaryl, wherein R is alkyl;
“Cycloalkyl” means a non-aromatic carbocyclic ring of from 3 to 6 carbon atoms,
optionally substituted by one or more substituents selected from the group consisting of C; to
Ce alkyl, C1 to Cg alkoxy, halo, or CF3;
“Cycloalkylalkyl” means a group having the formula -R-cycloalkyl, wherein R is alkyl;
20 “Heterocycloalkyl” means a 3 to 6 membered non-aromatic ring having from 1 to 3
heteroatoms selected from O, S and N, wherein the remaining members of the ring are carbon
atoms, optionally substituted by one or more substituents selected from the group consisting of
C1 to Cg alkyl, Cj to Cg alkoxy, halo, or CFs;
“Heterocycloalkylalkyl” means a group having the formula
25 -R-heterocycloalkyl, wherein R is alkyl.
R is preferably Cl.
M is preferably selected from Li, Na, K, and MgX.
R! is preferably alkyl or aryl. R! is most preferably t-butyl, phenyl or 4-chlorophenyl.
Examples of suitable leaving groups, L, include, but are not limited to Cl, Br, I, alkyl
30  sulfonates, aryl sulfonates, dialkyl phosphates, diaryl phosphates and R®BOC(0)0-, wherein R®
is alkyl or aryl. L is preferably selected from Cl, Br, mesylate, tosylate, brosylate, triflate, and -
OP(OC,Hs)a.



20 "Heterocycl oal kyl" nmeans a 3 to 6 nenbered non-aromatic ring having from
1 to 3 heteroatons selected fromO, S and N, wherein the renai ni ng nenbers
of the riwgoare7tarbon atons, optionally substituted by POBUSI/Ie4e
substituents selected fromthe group consisting of Cl to C6 alkyl, Cl to
C6 al koxy, halo, or CF3; "Heterocycl oal kyl al kyl" neans a group havi ng t he
formula 25 - et er Ris ranyCI M
is preferabl ydR sr@ {Tett 3% f nt%r%owmtsﬁg r?@ge%tﬁﬁrw&ne% Pgreglrt@?t@F g?}fo)w i kyl or

aryl . Rbbbgviishs: mﬁlﬁﬁﬁlr&ﬁbyrobylaﬂﬁd@ LoRAe Aut@Nitkin@h SR} e droﬁi&élﬁrm es of
sui tabl e | eaving grou , I'nclude, but are not IlmtedtoCIy ,

al kyl i@@hl@dmﬁ@@d(gb)ryl sul fonates, di al kyl phosphates di aryl

h hat RB wh f bl
PhoSphates. 3 MR PAFLE S il 5 Y B e e 1Y
e o ors RIS osiffoRpg s and

reagents are referred to herein by the fol | owi ng abbreviations: 1ithium
di i sopr oyheramitishepiperivhjyl rmgbs,uNysumemltﬂdu fsimg Bosd prpcetdarasatﬂly«tompqmrah of (THF) ;

and pheny! The co ds af for are by the present
processr}él?n@g gé §a§ g? ﬁh 'We?%ggﬁf Bed¥MUR Gescribed in U.S.
5,151,423 to obtain the desired conpounds wherein the piperidinyl ring is
N-substituted. Using those procedures, the conpounds of fornula (1) may be

reacted with a substituted piperidine ofgLtthe fornula MgL1 .6 CH3 10
wherein L1 is C or Br, to obtain a caoppound of the formula R 1 N

N
|

CHj
10

wherein L! is Cl or Br, to obtain a compound of the formula
48sd
=N
HO

N
&y
This compound is converted to the corresponding piperidylidene, the nitrogen is deprotected,
and the compound is reduced to the piperidyl form. The piperidinyl nitrogen can then be
15  reacted with a variety of compounds, e.g., an acyl compound such as an ester or acyl chloride
to form the desired amide.

The compound of formula (VII) produced in accordance with our invention can be
used to prepare the amide of formula (IV) by reacting it with an organic base, €.g.,
triethylamine, followed by an acid chloride, e.g., pivaloyl chloride or a chloroformate, e.g.,

20 C,Hs0COCl in a suitable solvent such as dichloromethane at a temperature of about -30°C to
0°C to give a mixed anhydride, and reacting the mixed ahydride with an amine of the formula
NH,R! at a temperature of -30°C to 0°C to form the amide of formula (IV).

Those skilled in the art will recognize that the compound represented by formula (I1I)

exhibits resonance as shown below:



CH3 This compound is converted to the correspondi ng pi peridylidene, the
nitrogen i s deprotected, and the conpound is reduced to the piperidyl
form Theveopairdi nyl nitrogen can then be 15 reacted w t ACHUS@ri2¢44y of
conpounds, e.g., an acyl conpound such as an ester or acyl chloride to
formthe desired am de. The compound ofgsfornula (VII11) produced in
accordance with oufF invention cam be used to prepare the amide of formula
(N) by reacting it{wth n organi £ base, e.g.,| triethylamne, followed by
an acid chloride, 9.3 pl val oyl Ehloride or alc ormate| e.g., 20
C2H50COCL in a suiflabl sol%@hﬁ)such as dichlofo t a t enper at ure of

about -30Cto OC oNji Onided amhydrid®, apd riacty mxed

ahydride with an am the forhula NH2RL a} a te {E’f -30Cto OC
to formthe am de pf fornula (IV)} Those skilladin%@ﬂ recogni ze
that the conpound femw'€sented by formula (111)| exRibits res nance as shown

bel ow. WO 01/ 79175 PCT/ US01/ 12494 CR1/ Rl1/ Aslused herein, 4he conmpound of

formJIa(l s _intended to res hot t hese resonan structures
ne wol 1 AroTSb ool BB Pl P GRS el o s R L Do TR ounds
of for nu{ract(&ds)aswl & thO dsotidiR¥Rybrid bftBedd/struc@fescan be readily 5 prepared
by one skilled in the art, usi ng conventional nethods. Preferably, the

st arting corffbestadEngfonipounds of Jionn)llaé(ﬂéamredbaﬂemvwnnn:ﬂnetm for om lze Radlidyl o
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pot assi um conpound, prefre y an n-butyl lithium sodium or pétassium
Wien M iBsmith) pytlinen 6*os ehgpopindwhén M)lshl,ll‘éa (orlg ﬂmmnnBupd ebﬁmadlat@[) casld | ng
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present process the conmpoun fofmul a ) I's reacted wt
i soldy andhecdmapdung of ﬁnm‘uttaf @@ Ican mp@@mted bgrremttmg 2¢thema Grrpethynbbymﬁlrfeomﬁuhm
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In step (a) of the present process, the compound of formula (II) is reacted with an
isocyanate having the formula R'NCO to produce the compound of formula (). Preferably,
15  the amount of isocyanate used in step (2) is 1.0 to 2.0 equivalents, more preferably, 1.0 to 1.5
equivalents, most preferably 1.0 to 1.1 equivalents. The reaction of step (a) is preferably
carried out in an organic solvent, more preferably an aprotic organic solvent. Examples of
suitable solvents, include, but are not limited to THF, ethylene glycol dimethyl ether, diethyl
ether, methyl t-butyl ether, N,N, N',N'-tetramethylethylenediamine, and mixtures thereof. THF,
20  N,N, N',N'-tetramethylethylenediamine, and mixtures of THF and ethylene glycol dimethyl
ether are particularly preferred. Step (a) is preferablly carried out at a temperature of -110 to -
40°C, more preferably -90 to -60°C, most preferably -80 to -70°C.
Optionally, the compound of formula (IIT) may be hydrolyzed to form the amide of
formula (IV) (step (b)). The optional hydrolysis is preferably carried out by quenching the
25 reaction mixture from step (a) with a saturated aqueous solution of ammonium chloride.
Alternatively, dilute HCI or djlute sulfuric acid could be used instead of ammonium chloride.
The hydrolysis 1s preferably carried out at a temperature of -20 to 20°C, more preferably -10 to
10°C, most preferably 0 to 5°C.



carried out in an organic solvent, nore preferably an aprotic organic

sol vent. Exanples of suitable solvents, include, but are not limted to

THF, et hWwenw7glycol di nmethyl ether, diethyl ether, nethpCTAUSOUK2Yyd4 et her

N, N, N ,N -tetranethyl ethyl enedi ami ne, and m xtures thereof. THF, 20 N, N,

N, N -tetranet hyl et hyl enedi am ne, and m xtures of THF and et hyl ene gl ycol
[Eed
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hydrol yzed to formthe am de of " formnul a e optiona
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(1) or the amde of fornula (I is reacted with the conpound of formula

(V) in tABValealse hedergblyaths oyt pbcosmognd (bhused in siep (onpblie L orequpglentn a

(M). S inc t, 1110 : I

[ h um e Rt D082 AR RRIenlhE SHEhre R B 0 SoMalehls Shen @Y1l e,
and sodipuefeablyderrictiumt at a engebase of -§0storR0eC ehate preforibiyt -60itd hi03Q) Brost- DA.
Preferably, the amount of strong base used in step (c) is 2.0to 2.5
equ“baléWﬁ@?bhbﬂgkbreferably, 2.0 to 2.2 equivalents, nost preferably 2.0
to 2.05_3§qyivalents. Preferably, the anmount of conpound (V) used in step
(c) is 170 1to 1.5 equivalents, nore preferably, 1.0 to 1.2 equivalents,

nmost pref er alth ¥ pastluladly bréfei@etliénbodiicat, stSp €) i B0t dafrieduuef maakd prodadtr i ed out
at a tenperature of -80 to 20C, nore preferably -60 to -10C, nost 10
pr ef er aBrgducadin sep (Raot isofpted prgrie cUrERE GUHE ) Aed SpH ARG (D arst ep ( b)

i s not %g&kh%ﬂi5§§°n§¥¥§€%%%ﬁ§rOd”Ct produced in step (a) is not isolated

prior to carrying ou ), i.e., steps (a) and (c) are carried out as
a ore- pot pr agesp (d)lthelconpoend 6HormiREVEORRAtIIEd & otk dorhipbuhdios cycl i zed

to obtain the conpound of
formula (I). The cyclization is preferably carried out in an organic solvent, preferably an
aprotic organic solvent. The aprotic organic solvent is preferably selected from
dichloroethane, methylene chloride, benzene, and halogenated aromatic solvents, e.g.,
chlorobenzene, dichlorobenzene, trichlorobenzene, and trifluoromethylbenzene.

20 Preferably, the cyclization is carried out by reacting the compound of formula (VI) with

a dehydrating agent to produce an imine having the formula:

7\

R! (VID)

and hydrolyzing the imine of formula (VII) to produce the compound of formula (I). The

25 dehydrating agent is preferably selected from the group consisting of P,Os, P05, P,03Cly,
POCls, PCl3, PCls, CéHsP(O)Cl, (phenyl phosphonic dichloride), PBr3, PBrs, SOCl,, SOBr,
COCly, H2S0Oy, super acids, and anhydrides of super acids. More preferably, the dehydrating
agent is selected from P,0s, P,05Cly, PBr3, PCls, POCls, C¢HsP(O)Cl,, (CF3S0,),0, and
(CF3CF280,),0.



formula (1). The cyclization is preferably carried out in an organic
sol vent, preferably an aprotic organic solvent. The aprotic organic
sol vent iwOpr/#fies ably sel ected from di chl or oet hane, net hypPen®sali2er de,
benzene, and hal ogenated aromati c sol vents, e.g., chlorobenzene

di chl orobenzene, trichl orobenzene, and r|fluoronethylbenzene

Pref erably, e c Iiz tion rried O r eact d  of
formil a (Vi) Werrrian Emrund iyt the déh;s@%%&%gea et @bﬁ’a‘i%ﬁ“é{] it e
for mul aiedierfie of¥o tBlz()thafm@éﬁeﬂayamgm& og°¢ hﬁoétgké}@raef y JQbeloa. (ife! ) to
produce the conpound of formula ating agent is

pr ef er alinye foeteactiedrahgesnfirethd tg r66llnpuxsomsfesably1@ t@ﬂO Raas, mé’ﬁ(jﬂefeﬂznaﬁbém
POC13, PCl3, PCl5, C6H5P(O) Cl2 (phenyl phosphonic dichloride), PBr3, PBrb5,
SOC12, 2, COCl12, H2S04, super acids, and anhydrides of super acids.

Mor refera . 4,
PBr 3 | PCLS. E‘!&gz aﬁl@ﬁl %}IO) Clzﬁ’gff’ ?J@%% {iébfg‘%]’gﬁfgﬁ%@g%%q’%@‘?ﬁ%\%?%/ 79175
PCT/ USO thihp 4@t of&“offhlda I(€Bciniddhe ddhydraning ageht (Wih) amddﬁhlmbm@ﬁm&mea‘dj frgn agent
is preferably carrlede?ut at a, tenperature_of 10 to

pr ef er abh§erodconsisgps of a fswis *}fﬂ‘%%ﬁf ey acd Exangplesof Em’éis aﬁlriﬁrgwh&e Aledest i on
ranges OXfE. 20 rs 5to
35 ho fFre@[n éﬁ:fg, g%r%irt | cﬁl ar S/ pd?%éellf"r ega}egfg]f%% tﬁléﬁofﬁenc%’ gfn%?:zb%%ctl ng
t he reac?lniBmWaermlunlarlpbrdfaeed.cmqﬂewacshpémmsh@clﬁdé QF&SWH, he dehydrating
agent with an additional agent selected from the group consisting of a

Lew s acid or a super acid. Exanples of Lew s aci d€Li ncl ude A1C13, FeC13,

ZnCl2, Al1Br3, Znp T| Cl4, and SN O the foreg AlC13, Fed 3,
ZnCl2, a n By cul arl erred. Exop )—SPOsH aci ds
i ncl ude %Ig—g)é&H %g P So3H
> Cl
10 and

HF/BF;. Of the foregoing super acids, CF3SOsH is particularly preferred. The contacting by
the Lewis acid or the super acid may be accomplished by adding it prior to, contemporaneously
with, or after the time at which the dehydrating agent is brought into contact with the
compound of formula (VI). Particularly pfeferred combinations of dehydrating agents and
15 Lewis acids or super acids include P, Os / CF3SO;H, PCls / AlCls, PCls / FeCls, POCls / ZnCl,,
and POCl; / ZnBrs,.
When a dehydrating agent other than an anhydride is used, preferably the dehydrating
agent is used in amounts ranging from 1.0 to 20 equivalents, more preferably, 1.0 to 10
equivalents, most preferably, 1.0 to 8.0 equivalents. When the dehydrating agent is an
20  anhydride of a super acid, it is preferably used in amounts ranging from 0.5 to 10 equivalents,
more preferably 1.0 to 5.0 equivalents, most preferably, 1.2 to 2.0 equivalents. When a Lewis
acid is used in addition to the dehydrating agent, the Lewis acid is preferably used in amounts
ranging from 1 to 20 equivalents, more preferably 1.5 to 10 equivalents, most preferably 2 to 5
equivalents. When a super acid is used in addition to the dehydrating agent, the super acid is
25  preferably used in amounts ranging from 0.5 to 10 equivalents, more preferably, 1 to 5
equivalents, most preferably, 2 to 4 equivalents.
The imine of formula (VII) is preferably hydrolyzed by adding water, preferably in an
amount ranging from 1 to 10 volumes relative to the amount of the compound of formula (VI)

used, more preferably 1.5 to 7 volumes, most preferably 2 to 5 volumes. The hydrolysis is



Cl 10 and HF/BF3. O the foregoing super acids, CF3SQ3H is particularly
preferred. The contacting by the Lewis acid or the super acid may be
acconpl i shedi/t7addi ng it prior to, contenporaneously w POT/USeOl/RE%Mer the
time at which the dehydrating agent is brought into contact with the
conmpound of forrmula (VI). Particularly preferred conbi nati ons of

dehydrat i ents and 15 Lew s, aci of,. su ids inclu 2 05 /
Cra b Be B e o e tgmpenues of Rpacatity T, 25 biore proibisom e 190

Wien a dehydeafhiRanRoshh @he0 °than an anhydride is used, preferably the
dehydrating agent i's used in amounts ranging from1.0 to 20 equival ents,

nmor e pref er afdlhg prdceds foo chfvertirgthe abmpownd ofdfetmyda Eeintdothy corthpOurtdoofFofinula

equi val .. When t he dehydrating agent is a anhydri de of a super acid,
it is pﬁmﬂaﬁﬁﬂve@%bbx Fadis e gomaﬁaﬁﬁr?g‘ fowily é.%S’V‘tﬂb%%b 2B AIPTIPRANIE 28eHpr e
prefgera . ' . . : ' ts.
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preferably 1.5 to 10 equivalents, nost preferably 2 to 5 _equival ents. \Wen
a super 28gntds prsfesably wafer gnan efign Preserebly, ey eriain e fegent dryieroras seesaci d
is 25 pn L # } . t iLval ent s, re
pr ef or ATy ey heiiifsat BECPR s 13030 8 e lodhe Re AR R W S il Rend, 2

i m ne ofmdsopratrably Vitb 2 dqaivialedtse Mabdt prefydbig] the eembyubisl fogmiai(By is redcedder abl y
in an anmount ranging from1 to 10 volunes relative to the anmbunt of the
confbundvi¥ the §Qnin an Oygapic sebecat, apg the racioamiguye s psotogated by Huershingibwith
prefera% 2 10 5 vol unes. The hydrolysis is WO 01/ 79175 PCT/ US01/ 12494 9
preferably carried out at a tenperature of from20 to 120 C, nore

preferably f igRyiutd®INCD) dmdshe @mgfcndbl Yorhiu@iWist@irBe Goreddigg pr ocess
for converting the conpound of formula (I1) into the conpound of formula

(VI11) ipsoceasep peecpiihak knppwn eqienqungs ereandsrpasiiyprefarsddrneneskilledyin Wierast co2 and
a pr otongtni le J=TeL=lyI AR formthe compound of formula (VII1). The reaction

IS prefélrlagl y carried out at a tenperature of -110 to OC, nore preferably
-8013 0 - 20C, THesd skan&f RrtB® by wifi @ppreciattWkat uhltss fa@RH ARIWRE, the compounds
| produced in the various process steps can, if desired, be separated from their reaction mixtures,
and isolated and purified by techniques well known in the art. For example, separation can be
accomplished by precipitation, chromatography (e.g., column), phase separation (extraction)
and distillation. The desired product can then be dried and purified by recrystallization.
20 The following examples illustrate the foregoing invention, although such examples
should not be construed as limiting the scope of the invention. Alternative reagents and
analagous processes within the scope of the invention will be apparent to those skilled in the

art.



agent is preferably water or an acid. Preferably, the CO2 is in the form of
dry ice or as a gas. Preferably, the anmount of CO2 used is 1 to 10

equi val ew@p1/mare preferably, 1 to 5 equivalents, nost pref/@sa@l2y4l to 2
equi val ents.- Most preferably, the conpound of fornmula (11) is reacted 10
with the CO2 in an organic sol vent, anqothe reaction mxture i s protonated
by quenching it with water. The i an tlc; (R NCO and the conpound of
formula (V) used in the foregoing LEL o1 e either known conmpounds or
can be readily prepared by one skilled in the art usi kngwg net hods. 15
Those skilled in the art will appreciate that unless §tatg¥d ot herw se, the

conpounds &dtlsi n BeLvari ou €8s spppspcan esired ®e
separated fflomi{heir reaction. m xfures, and—l—s-e?-at-ed aNd I by
t echni ques gown in the art. xanpl e, separation cjgn be

acconpl i shed By precipitation, chromatography (e.g., columy, phase
separation (extraction) and distillation. The desired pﬁﬁﬁuct can then be
dried and purified by recrystallization. 20 The foll ow ng exanpl es
illustrate the foregoing invention, although such exanples should not be
construed as limting the scope of the invention. Alternative reagents and

anal agous processes w thin the scope of bn will be apparent to
those skilled in tRhegypart. WO 01/ 78175 5 (2494 10 EXAMPLE | CH3 H3
n-BuLi CH3 PhNCO | / + CNIBr NL U B i i G Cd d NiH Ph
cl Cl
Il\IH
Ph

To a-55°C solution of 2-bromo 3-methyl pyridine (5g, 27.6 mmole) in THF (50 mL)
was added »-Buthyl lithium (2.5M in hexanes, 11.0 mL, 27.6 mmole) dropwise. After 5
5  minutes, phenyl isocyanate (29.0 mmole, 3.1 mL) was added dropwise. The mixture was
stirred at -55°C for 10 minutes and a second equivalent of #n-Buthyl lithium (2.5M in hexanes,
11.0 mL, 27.6 mmole) was added dropwise. The mixture was sitrred at -55°C for 10 minutes
and 3-chloroBenzy1 chloride (3.6 mL, 27.6 mmole) was added dropwise. The temperature was
allowed to warm to 25°C and the reaction was quenched into a saturated aqueous solution of
10  ammonium chloride (50 mL). The product was extracted twice with ethyl acetate (20 ml). The
product yield in the combined organic solution was estimated by HPLC (1.8g, 20%). The
crude product was also analyzed by 1H NMR and compared with an authentic sample of
product. 1HNMR (CDCIl3): 6 10.23 (s, 1H), 8.48 (dd, T =4.6, 1.6 Hz, 1H), 7.78 (dd, J = 0.8,
8.4 Hz, 2H), 7.48 (dd, J =7.9, 1.5 Hz, 1H), 7.12-7.39 (m, 8H), 3.50-3.54 (m, 2H), 2.98-3.02
15 (m,2H).



To a -55C solution of 2-brono 3-nethyl pyridine (59, 27.6 mmle) in THE (50
m.) was added n-Buthyl lithium (2.5Min hexanes, 11.0 nlL, 27.6 nmol e)

dropwi sew@bt/#75 5 m nutes, phenyl isocyanate (29.0 nmoP€T/US01112444) was
added dropwi se. The m xture was stirred at -55C for 10 m nutes and a
second equi val ent of n-Buthyl lithium (1%. 5Min hexanes, 11.0 nL, 27.6

nol e) was added dropwi se. The m xture Wwas sitrred at -55C for 10 m nutes
and 3-chl orobenzyl chloride (3.6 nL, 27.6 mol e) was added dropw se. The
tenperature was allowed to warm t g2l 2t he reaction was quenched into
a saturated aqueous solution of 10™anmmoni um chloride (50 nL). The product
was extracted twice with ethyl acetate (20 m). The product yield in the
conbi ned organi c sol uti on was esthpp&eeqa?)bm/ HPLC (1.8g, 20% . The crude
product was al so anal yzed by 1H NVMR and Conpared with an authentic sanple
of product. 1H NMR ( ~ 6 10. z’éH'S/Qiglqu), 8. d, J =4.6, 1.6 Hz,
1H), 7.78 (dd, J = 0.8, 84 Hz, 2I:|);5_ﬁ4.8_(_d,d, =17.9, 1.5 Hz, 1H),
7.12-7.39 (m 8H), 3.50-8 58Br(m %& (%2198-3.02 I ( cél—l). WO 01/ 79175
PCT/ US01/ 12494 11 EXAMPLE 2 1-1: 'E{\' Li THF/ DPgHNne -50 C )~O N Br \ N
2- PhNCO PhHN 3-NH4CI 5 n-Butyl I3id\h_picym (2.5Min hexanes, 12.0 m, 30.4
mmol e) was added to THE (40 m) and “ethyl ene glycol dinmethyl ether (2.5

n ) sat -50 Cyu-BuigPlittiun® (2. 5V i3 hex B, 12:00R1, 804 Rid16) e ddded & TRF (40 Alpd@) 10
THE (10 m) was added dropw se over a period of 5 mnutes to the n-buthyl

| i t hi umetylareishyeohdimetinyl ethent?-2ml) & -H017Gt b solgtienpf 2ibserng draetbyl(Briddentiol e,

3.5 nm) ad . i Se.over riod of 5 mnutes whil h

Cerper At Lo PaneiE SR AR el Bruthe st “RerNEEseRuEe i s mAUY. ang

was quemghiggh doMitnoft B0 . AfealYraimRtbsAARGRY Ssoefdrdld B1.9hmABMP ik was

chloride. The product was extracted twice with t-butyl nethyl ‘ether (50

m ). Theddesoiropwitsd overgprriodsdiSuninptes wasledhé teapsrasure vgiSiitoadd’ G o leemixtatee d

to l%r YNGR3 'allgvrs]/gd Forvl&e(ljr?n to -10 °C and was quenched into 50 ml of a saturated aqueous solution of
ammonium chloride. The product was extracted twice with #-butyl methyl ether (50 ml). The
combined organic solution was dried over MgSO, and concentrated to dryness. The crude
product was then purified by filtration on silica gel to give 5.1g (88%) of white solid. m.p. 66-
67°C. 'H NMR (CDCls): & 10.23 (bs, 1H), 8.37 (dd, J = 4.6, 0.8 Hz, 1H), 7.71 (m, 2H), 7.62

15  (dd, J=6.9 Hz, 1H), 7.31-7.36 (m, 3H), 7.10 (t, ] = 7.4 Hz, 1H), 2.79 (s, 3H). °C NMR

(CDCls): 6 163.5, 146.7, 145.2, 141.2, 138.0, 136.1, 128.9, 125.9, 123.9, 119.6, 20.8.

EXAMPLE 3
Cl
CH, 1. n-BuLi X
| N THF, -40°C |
N cl
NH 2 CI/U ’]”"
F|>h Ph

| L

20
To a -40°C solution of the compound of formula 1 (20g, 92.45 mmole) in THF

(200mL) was added a 2.5M solution of Butyllithium in Hexanes (74mL, 190 mmole) dropwise.
After 5 minutes, the resulting dianion solution was quenched with 3-Chlorobenzylchloride

(12.5mL, 97.0 mmole). The mixture was allowed to warm to 0°C and, after 1 hour, was



product was then purified by filtration on silica gel to give 5.1g (88% of
white solid. mp. 66- 67C. 1H NWR (CDC13): 8 10.23 (bs, 1H), 8.37 (dd, J =
4.6, 0.8wao/adys 7.71 (m 2H), 7.62 15 (dd, J=6.9 Hz, 1HPCT/PS®IR2#9436 (m
3H), 7.10 (t, J =7.4 Hz, 1H, 2.79 (s, 3H. 13C NW\R (CDC13): 8 163.5,
146.7, 145.2, 141.2, 138.0, 136.1, 128.3, 125 9, 123.9, 119.6, 20.8.
EXAMPLE 3 CI  CH3 n-BulLi TEF, -40C021 NHa, NH Phtin 20 To a

- 40C solqubhdhed ﬁ{toh@@rupa@éﬂmeduéﬁom%mfm 1 %lgmL 2x Hmlv@e)reb ardtd and
(200nmL) was added a 2.5M solution of Butyllithi umln xanes (74nL, 190

nol e) dﬁ@_ Cﬁéf W8S eRrdtidiWaR ,teﬁJB%t}’lQﬁéﬂé%' agerd(loadhm €ohednt:aRoN3$ the
quenched w | or obenzyl chloride (12.5 97 nmol'e). The m xture was
al | owed sbeemaﬁm‘j tslzand, inadsb Hlestiol (68mIYRa0d 27DL/B6RTYY ISt dodpddl 12
guenched into a slg,tur at ed aque%rggﬁsol utlocgﬁof WI\IQH401(3)%O@WL) )/The phases

wer e semmchmeMaﬂd—8lf(he FatiMR (€DIGy)ed M3 @x 1 Huck 4R1(dd, U 8 6rkiz,Bué ¥z, dEhhy|
ether (100 nlL). Concentration of the solvent and crystalization in

i sopr opyl78(ddohs10.8 Bont.} Ha2él)27.4804dd, 96 TR Hof 1.5 bz, ¢H)dl. E647.3p (g &), 3.50-

Mp. 80- 81C. 1HNI\/Rg CDC13): 5 1Q.23 (s, 1H), 8.48 (dd, J = 4.6 Hz, 1.6 Hz
1H), 5 7). 398-392dm,2H)g . @Wﬂi EHCL) 346409 1476% 146§2Hz446_@ 54H21

1H), 7.12-7.3 2H), 2.98-3.02 2H) . 1

(EDD013) 14@,1%43%)5]7 152;9%313%% 173200 ZLZ%Q 12810391127 1@4&%@3%@@ 187 12Q§4 98,
130. 55, 127.16, 127.03, 125.17, 120.84, 38.30,

36. 77. |3§5%22§67 2@) 2%’6‘@3521%26%@ Z 10 EXAMPLE 4 O PCl5 / FeCl3 C

10 EXAMPLE 4
Cl
PCl; / FeCl
N 1. 5/ FeCh Ci
l Chlorobenzene X
Z O -
N N/
HBr a
NH 2. d HBr
Ph O

o

The compound of formula 2 (15g, 43.7mmole) was dissolved in chlorobenzene (45ml)

15 at 25°C. Phosphorus pentachloride (11.8g, 56.9mmole) was added and the mixture was stirred
at 35°C for 2 hours. The resulting thick suspension was cooled to 10°C and iron (III) chloride
(10.6g, 65.6mmole) was added portionwise while maintaining the temperature below 30°C.

The solution was slowly heated to 85°C and stirred over-night under a nitrogen flow. The
reaction mixture was cooled to 25°C and poured into a brine solution (60g/250ml). The

20  product was extracted with ethyl acetate (60ml). After the phase separation, the organic layer
was washed twice with a brine solution (45g/200ml). The organic solution was then filtered

and diluted with acetone (15ml). A 48% solution of hydrobromic acic in water (8ml) was

added and the mixture was stirred at 25°C for 16 hours. The product was filtered as a salt and

dried at 50°C in a vaccum oven to give 8.3g (59%). m.p. 261-263°C. 1H NMR (DMSO-dg): 8

25 8.93(dd, J=5.3, 1.3 Hz, 1H), 8.57 (dd, T = 7.9, 1.1 Hz, 1H), 8.11 (d, J= 7.9 Hz, 1H), 8.10 (d,

J= 8.5 Hz, 1H), 7.68 (d, J= 2.1 Hz, 1H), 7.63 (dd, J = 8.5, 2.1 Hz, 1H), 3.40 (m, 4H). 1°C



| CWorobenzene NOI / \' I 2. HBr ag NH HBr Ph 2 The conmpound of
formula 2 (15g, 43. 7nmmol e) was di ssolved in chl orobenzene (45nml) 15 at
25C. Phospbor/td7pent achl ori de (11.8g, 56.9mmmol e) was addeBCEUH0/12¢94m Xt ure
was stirred at 35C for 2 hours. The resulting thick suspension was cool ed
to 10C and iron (I11) chloride (10. 69,1365. 6mmol e) was added portionw se
whil e mai ntai ning the tenperature bel ow™30C. The solution was slowy

heat ed DNMBSDMISH-&4)t 1©F B86. DVEA7.2)i DISt4, under, @31y, tiuegen 39 3ow34.3he33.7e286.1.0n
m xture was cooled to 25C and poured into a brine solution (60g/250m ). The
20 produgy swasy exsxaghed with ethyl acetate (60nm ). After the phase
separation, the organic |layer was washed twice with a brine solution
(459/200m ). The organic solution was then filtered and diluted with
acetone (15mL). A 48% solution of IEXIAMPLREISC acic in water (8nml) was
added and the m xture was stirred at 25C for 16 hours. The product was
filtered as a salt and dried at 50C in a vaccumoven to give 8.3g (599 .
mp. 261-263C. 1H NVR (DVBO-d6): 6.2Befpfd (dd, J= 5.3, 1.3 Hz, 1H), 8.57
(dd, J =7.9, 1.1 Hz, 1N 311 (d, J=7.9 Hz, 1 10 (d, J= 8.5 Hz,
1H), 7.68 (d, J= 2.1 Hz[ 1), 7.63TI-(Fdd§0t¢-&0°8>.5, Hz, 1H), 3.40 (m 4H).
13C WO 01/ 79175 PCT/ USO &4 13 NVR (DVBO- d6) : 01, 147.2, 145.4,
145.1, 143.9, 141.8, 139.3, 134.3,2-¢€93.7, 130.1, 1@§.5, 127.6, 32.7, 32.0.
EXAMPLE 5 5 1- 1.0Ceq BuLi THF, -HQs0 -60C NBr "NO 2- C2 HO

To a -55°C solution of 2-bromo 3-methyl pyridine (5 g, 27.6 mmole) in THF (50ml)
was added a 2.5 M solution of n-buthyl lithium in hexanes (11.0 ml, 27.6 mmole). After 10
10  minutes, 12 g of dry ice pellets (CO,) were added to the mixture. The temperature was then
raised to 25°C. The reaction was quenched into water (250ml) and extracted with ethyl
acetate. The aqueous layer was neutralised to pH between 5 and 6 with 3.0 N hydrochloric
acid and concentrated to dryness. The crude product (3.6 g) was analyzed by NMR. 'H NMR
(D;0): 8 8.10 (d, J =3.8 Hz, 1H), 7.63 (d, J=7.7 Hz, 1H), 7.22 (dd, J = 5.9, 6.9 Hz, 1H), 2.19
15 (s, 3H). °C NMR (D,0): 5 174.9, 155.0, 144.8, 141.9, 131.2, 125.1, 18.6.
While the present invention has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof will be
apparent to those of ordinary skill in the art. All such alternatives, modifications and variations

are intended to fall within the spirit and scope of the present invention.



3- HO To a -55C solution of 2-brono 3-nethyl pyridine (5 g, 27.6 mmole) in
THF (50mL) was added a 2.5 M solution of n-buthyl lithiumin hexanes (11.0
m, 27.6wool/ess After 10 10 minutes, 12 g of dry ice pePCBUSIIZIR) were
added to the m xture. The tenperature was then raised to 25C. The reaction
was quenched into water (250m ) and exHhacted with ethyl acetate. The
aqueousabﬁﬁﬁggﬁ?s neutralised to pH between 5 and 6 with 3.0 N hydrochloric
acid an Tated to dryness. The crude product (3.6 g) was anal yzed by
NVR — 1H NWR 1 RAdcessrd phébatifle atompauftl iingldl forf@d (d, J=7.7 Hz, 1H),
7.22 (dd, J = 5.9, 6.9 . 1H . 2.19 15 (& 3H) . 13C NVR (D20): S 1749,
155.0, 144.8, 141.9, 131.2, 125.1, /38~8. Wil e the present invention has
been described in conjunction ity ppex M ¢ enbodi nents set forth
above, many alternatives, nodkTfica variations thereof wll be
apparent to those of ordinary \ski ke=art. Al such alternatives,
nodi fi cations and variations arQ in.ended to fall within the spirit and
scope of the present invention. WO 0/ 79175 PCT/ {gp01/ 12494 14 WE CLAI M

1. A process for preparing a conpound having the formula R O (I)

conpri sicegpribinga) reacting a conpound having the formula CH3 N M(I1)

wi th an isocyanate having the fornmula RINCO to produce a conpound havi ng
the ¥ ornul a (@QHsacting agompognd hpvipg the formula

(1)

with an isocyanate having the formula R'NCO to produce a compound having the formula

CH
Z
%o@ M®
N
|N

/
1
R ) .

>

(b) optionally hydrolyzing the compound of formula (II) to form an amide having the

CH3
/ |
\ e)
N
NHR'

(c) reacting the compound of formula (IIT) or the amide of formula (IV) with a

R
Y
V)

10 formula

1) .

compound having the formula



R~ (b) optionally hydrolyzing the compound of fornmula (II11) to form an

am de having the 10 fornmula / CH3 \I N NHRL (IV) (c) reacting the
conmpound vo® of/ammul a (111) or the am de of fornula (1V) w P@T/ESOICIAEOUNd
having the fornmula R (V) WO 01/ 79175 PCT/ US01/ 12494 15 in the presence of
a strong base to produce a conpound haV|ng the formula R N NHRL (VI) ;

and (d) clizin e conpound of for btal t he conpound of

f or nul an%?%epre ger%th g aWtBrpr@ucel?/lchlpgérl‘de%‘? W‘H% group consi sting
of Li, Na, K, MX, ZnRA, and 5 Al (RA 2 RA |sRaIkyI Xis halo; Rl is
selected fromthe group con IR Aryl, aralkyl het er oaryl ,

het er oar al kyl, cycl oal kyl eterocycloalkyl, and
heterocycloalkylalkyl; and & pup. 2. The process of claiml,
wherein Ris C. 3. The proceR ¢ wherein Mis selected fromthe
group consisting of Li, Na, K  10|and NgX 4. The process of claim 3,
wherein RL is alkyl or aryl. 5. Thgymtocess of(wba|n14 wherein Rl is
t-butyl, phenyl or 4-chlorophenyl. 6. The process:@P claimb5, wherein the

optional st eQd)( a)chhﬁg 'ﬁ%tco?lﬁfolhh&' de %ulaa(%) Wsigh the compound of formula (),
wherein R is H or Cl; M is selected from the group consisting of Li, Na, K, MgX, ZnRA, and

7,

5  Al(R™),, R*is alkyl; X is halo; R' is selected from the group consisting of alkyl, aryl, aralkyl,
heteroaryl, heteroaralkyl, cycloalkyl, cycloalkylalkyl, heterocycloalkyl, and
heterocycloalkylalkyl; and L is a leaving group.

2. The process of claim 1, wherein R is Cl.
3. The process of claim 2, wherein M is selecfed from the group consisting of Li, Na, K,

10 and MgX.

4. The process of claim 3, wherein R is alkyl or aryl.

5. The process of claim 4, wherein R' is t-butyl, phenyl or 4-chlorophenyl.

6. The process of claim 5, wherein the optional step (b) is not carried out, and wherein
the compound produced in step (a) is not isolated prior to carrying out step (c).

15 7. The process of claim 6, wherein L is selected from the group consisting of Cl, Br, I,
alkyl sulfonates, aryl sulfonates, dialkyl phosphates, diaryl phosphates and R*FOC(0)O-,
wherein R is alkyl or aryl.

8. The process of claim 7, wherein L is selected from Cl, Br, mesylate, tosylate,
brosylate, triflate, and -OP(OC,Hs),.

20 9. The process of claim 7, wherein the cyclization is carried out by treating the

compound of formula (VI) with a dehydrating agent to form an imine having the formula

R? (VID)

and the imine is hydrolyzed to form the compound of formula ().



t he conpound produced in step (a) is not isolated prior to carrying out
step (c). 15 7. The process of claim6, wherein L is selected fromthe
group comedst/imgsof C, Br, |, alkyl sulfonates, aryl suP€DU&tgR494di al kyl
phosphates, diaryl phosphates and RBOC(O) O, wherein RBis alkyl or aryl.

8. The pr ocess of claim7, wherein L |9§ el ect ed from a, Br, nesylate,

tosyl ate, syl at e, trlf nd 9. The roces of claim

7, \)//\her ein th @ i%ﬁ’lioﬁ%ﬁglogﬁ afnéegcg Pl gs ??tr’rﬁs‘? fde @ Gﬁ’ﬁnp I

for rruI a t mul a
e R A L N %ﬁ%ﬂ%ﬁ% sOg s &

forrrul aa@ki} an\A@rﬂﬁdIﬂEiﬁﬁsMé&J&Ol/ 12494 16 10. The process of clai m 9,
wherein the %g drati nsg ?%% i S ﬁel ected from P205 P203, . P203Cl14, POClS
PC13, PC15, s p3pesss of pigim 10peheyeindpyoatmapipyih theehydratipgesent iseawied

aci ds, %ﬁﬁmﬂ%&@%&@%fa% ﬁcﬂg&ﬁal% érﬂ§e1e&éd ﬁxﬂlethgrggoglg%%ggﬁu ?Pr? efgg a0fgLei n

t he treat nent rati ng agent I's car presence
of an addupéracal. agent selected fromthe group consisting of a Lewis acid

or a super acid. 12 rocess  of claim.11, wherein_ the additional agent
i s sel ected flPoRi% W@caﬁseﬁﬁ&redﬂaswgﬁmwghwddu@@éag@é@l@hcmdéaozn theigseup

F 3 10 FSQO3H, d
ﬁE}B rBI2:3 yi%é]f]ﬁ?} ;%Ilé@éss 8%%( Aff ?Zﬁ%m%é?é@ﬁ%q@4’? Fﬁ %@tl ng agent is o

sel ected fromthe group c nsi sting of P205, CP203014 PBr3, PCl5, PQOCL3,

CB8H5P( O) ( CF3SCR) 20,
SO3H SO3H SO3H

10 FSOs;H, and HF/BFs;.

13. The process of claim 12, wherein the dehydrating agent is selected from the group
consisting of P,Os, P,03Cly, PBr3, PCls, POCl3, C¢HsP(O)Cly, (CF3S0,),0, and
(CF3CF2802)20 and the additional agent is selected from the group consisting of AICl;, FeCls,
ZnCl,, ZnBr,, and CF3SO3H. ‘

15 14. The process of claim 1, wherein R is H, M is selected from the group consisting of
Li, Na, K, and MgX, and R' is t-butyl, phenyl or 4-chlorophenyl.

15. The process of claim 14, wherein the optional step (b) is not carried out, and
wherein the compound produced in step (a) is not isolated prior to carrying out step (c).

16. The process of claim 15, wherein L is selected from the group consisting of Cl, Br,

20 1, alkyl sulfonates, aryl sulfonates, dialkyl phosphates, diaryl phosphates and R*OC(0)O-,
wherein R is alkyl or aryl.

17. The process of claim 16, wherein L is selected from Cl, Br, mesylate, tosylate,
brosylate, triflate, and -OP(OC,Hs),.

18. A process for preparing a compound having the formula



(CF3CF2SM2) 20, and the additional agent is selected fromthe group
consisting of A1Cl13, FeCl3, ZnCl2, ZnBr2, and CF3SC3H. 15 14. The process
of clai mwQowarein Ris H Mis selected fromthe group eOR®seti2eyg of Li,
Na, K, and MgX, and Rl is t-butyl, phenyl or 4-chlorophenyl. 15. The
process of claim 14, wherein the opti orla}.l step (b) is not carried out, and
wherei n the conpound produced in step (a%Hi S not isolated prior to carrying
out step (c). 16. The process of ®hai w15, 3wherein L is selected fromthe
group consisting of C, Br, §H sul fonates, aryl sulfonates,

di al kyl phosphates, diaryl phggsphates and RBOC(O O, wherein RB is alkyl
or aryl. 17. The process of ckaim wher@ n L is selected fromd, Br,
nesyl ate, tosylate, brosylate, , and -OP(OC2H5) 2. 18. A process
for preparing a conmpound having the foryula WO 01/79175 PCT/ US01/ 12494 17
CH3 O N OH (VHD conprising reacting Bporrpound having the formula CH3 N
CMwith CO2 and a protonating agent to obtain the conpound of formnula
(VIT1), wherein Mis 5 selected fromthe grOUpWéﬁﬂSi sting of Li, Na, K

MyX, ZnRA, and Al (RA)2, wherein RAis alkyl a i s halo.

comprising reacting a compound having the formula

N CH,
|
N/ M

(I
with CO;, and a protonating agent to obtain the compound of formula (VII), wherein M is
5 selected from the group consisting of Li, Na, K, MgX, ZnR*, and AI(R™),, wherein R* is alkyl
and X is halo.



