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Field of the Invention
The present invention relates to a process for the synthesis of a tricyclic ketone
of Formula lll, wherein X is halogen:

Formula Il

The compound of formula 1l is an intermediate useful in the production of
antihistamines and other compounds.

Background of the Invention

Several methods are known in the art for synthesizing tricyclic ketones. For
example, a compound of Formula VI,
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Formula VI

(8-Chloro-5, 6-dihydro-11H-benzo[5,6]cyclohepta[1,2-b]pyrid-11-one) is described in
U.S. Patent No. 6,271,378 as an intermediate used in the synthesis of the
antihistamines loratadine and desloratadine.



using, e.g., sulfuric acid, forns 3-[2-(3- chlorophenethyl ) ] picolinic
acid. Cyclization to the ketone is effected under Friedel-Crafts

condi ti orwouwsiongsl e. g., anhydrous HCI with oxalyl chlori eeTarsd2/zd4em num
chloride (AIC13) in tetrachl oroethane as the solvent. An alternative
process to synthesize a conmpound of Fernmula VI is disclosed in PCT
Publ i cati on W96/ 31478. This involves the conversion of the tert-butyl
amide to a nitrite using POCI3 in toluene. The nitrile can be cyclized to
an imne, which on hydrolysis gives the desired conmpound. U S. Serial No.
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U.S. Serial No. 09/442,512 discloses a three-step process for the synthesis of
a compound of Formufa VI in which 3-methylpicolinic acid or 2-bromo-3-
methylpyridine is converted to an anilide. The anilide is alkylated with 3-chlorobenzyl
chloride to give an anilide, which can be converted to a tricyclic ketone using a
dehydrating agent, e.g., PCls, and a Lewis acid, e.g., AlCl3, via an intermediate
imine. A tricyclic ketone of Formula VI is formed from the hydrolysis of this imine.

U.S. Serial No. 09/836,605 discloses the following process to prepare a tricyciic
ketone of Formula VI, wherein M is a metal, R' is, but not limited to a group such as
alkyl, aryi or cycloalkyl, L is a leaving group and R is H or chloride:
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metal salts. This process involves treating 3-nethylpicolinic acid or its
lithiumsalt with [lithiumdiisopropylamde (LDA) only. However, this route
gi ves i ncwopB®l@sl depr ot onati on of the 3-nethyl picolinic &crdsay2eet| as
>5% overal kyl ation in the first step. The cyclization gives about a 65%
yield of the tricyclic ketone of Fornmgla VI. J. Epsztajn et al., Synthetic
Commruni cations 22(9) 1239-1247 (1992) describe the preparations of
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J. Epsztajn et al., Synthetic Communications 22(9) 1239-1247 (1992) describe
the preparations of dianions of 2-methyl- and 4-methylnicotinic acids using LDA alone.

In view of the importance of antihistamines such as loratadine and
desloratadine, new novel methods of making intermediates for the synthesis of said
antihistamines are always of interest.

Summary of the Invention

In an embodiment, the present application teaches a novel, simple process of
making a compound of Formula lii. The compound of Formula lll is prepared from a
compound of Formula |:
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Formula |
The process of making a compound of Formula lil wherein X is halogen,
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Formula Il

and pharmaceutically acceptable salts thereof, comprises:

a) alkylating a compound of Formula I:
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Formula |



4 with a conmpound of forrmula Y-X, where Y is an aryl al kyl
hal ogen,
form an awod3slydsochl ori de
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the presence of a lithiumam de and an additi onal
conmpound of Forrmula Il a:

group, and X is a
base, to
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Formula Ila b) converting the acid hydrochloride of Fornula Ila into
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chl oride hydrochloride) of Fornmula Ilb: X X _ |
G Formula Ila Formula Il b and

c)

cyclizing the conpound of Formula Ilb into the conpound of Formula Ill: X
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b) converting the acid hydrochloride of Formula lia into the intermediate (an acyl
chloride hydrochloride) of Formula llb:
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Formula lla - Formula llb

and

¢) cyclizing the compound of Formula llb into the compound of Formula lli:
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Formula llb

the steps b) and c) being done in one pot.

The tricyclic ketone of Formula lll prepared by the present process is a useful

Formula 1!l

intermediate, especially for the synthesis of antihistamines. For example, U.S. Patent
No. 6,271,378 describes the synthesis of the antihistamine of Formula VII:



internedi ate, especially for the synthesis of antihistam nes. For exanple,
U S Patent No. 6,271,378 describes the synthesis of the antihistam ne of
Formul a WD:03M(3288/ 016281 PCT/ US02/ 26427 5 N X 1 - N O RCTRisomed4ar | | |
ROL ~ O Formula VII wherein RL is substituted or unsubstituted al kyl,
al kenyl, aryl, aral kyl, cycloal kyl org cycl oal kyl al kyl. The inventive
process to make the conpound of Forrmula Ill has several advantages. The
cl ai med invention dispenses with the N-tert-butyl am de or anilide groups
that act essentially as protecting/activating groups in the al kylation of
the conmpound of Forrmula I, thus leading to a direct alkylation of the
conpound of Fornmula 1. Further, Fornula Ila is isolated as the
hydrochl ori de directly by addition of an excess of hydrochloric acid
during the workup of the al kylation reaction. The use of pre-forned
hydrochl oride, as well as the enploynment of a catalytic quantity of
Vilsneier's reagent, significantly inproves the conversion of Ila to Ilb.
Al so the use of high purity acid hydrochloride of Fornmula Ila, permts the
i solation of the ketone of Fornmula Il through a sinple pH. adjustnent,
thus elimnating the need for a less efficient and environnentally | ess
favorable crystallization froman organic solvent or mxture of solvents.
The nore concentrated vol unmes of solvents used ingreases the efficiency of
the present process while at the same tine r egu s of the
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wherein R is substituted or unsubstituted alkyl, alkenyl, aryl, aralkyl, cycloalkyl or
cycloalkylalkyl.

The inventive process to make the compound of Formula Il has several
advantages. The claimed invention dispenses with the N-tert-butyl amide or anilide
groups that act essentially as protecting/activating groups in the alkylation of the
compound of Formula |, thus leading to a direct alkylation of the compound of Formula
|. Further, Formula lla is isolated as the hydrochloride directly by addition of an
excess of hydrochloric acid during the workup of the alkylation reaction. The use of
pre-formed hydrochloride, as well as the employment of a catalytic quantity of
Vilsmeier's reagent, significantly improves the conversion of lla to lIb. Also the use of
high purity acid hydrochloride of Formula lla, permits the isolation of the ketone of
Formula Iil through a simple pH.adjustment, thus eliminating the need for a less
efficient and environmentally less favorable crystallization from an organic solvent or
mixture of solvents. The more concentrated volumes of solvents used increases the
efficiency of the present process while at the same time reducing the volumes of the
waste streams in comparison to previously used methods.



I n one enbodi nent, the present invention discloses a novel, easy-to-use
process for preparing the conpound of Forrmula Il1). The inventive process
is schemaDiosald2gl described in Schene I: Step | X C \ \ PCXHBoddaRr N H O
OHX XA Formula | Fornula Ila Forrmula IV Step 2 )-+ XX NOHN+d HO
HOCO - C - Formula Ila Formula Ilbs()1Ilix. O Fornmula Il Schene I
The noiety X is a halogen, preferably chlorine. In Step I of the clained
pr oceseschiptiooapthenaventibmrnul a | is alkylated with an arylal kyl halide
to formthe compound of Formula Ila. Preferred arylal kyl halide is a
conpound of o \UASH I d
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process for preparing the compound of Formula llll. The inventive process is

schematically described in Scheme I:
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The moiety X is a halogen, preferably chiorine.

In Step 1 of the claimed process, the compound of formula | is alkylated with an
arylalkyl halide to form the compound of Formula lla. Preferred arylalkyl halide is a
compound of X-Y where X is a halogen and Y is arylalkyl. Preferred arylalkyl halide is

a compound of Formula IV
X\©/\
X

Formula IV
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al kylated in the presence of a lithiumamde, preferably l[ithium

di i sopr opybaniodes( LDA) or lithiumdial kyl ated am de and amcTamsdd/td4sonal base
of formula MO -Bu, where Mis sodiumor potassium A preferred nole ratio
of the conpound of Formula | to LDAtg MOQ-Bu is 1 : 2: 1. The conpound

of formula | can also be mxed wth a solvent, |ithium am de base and the
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filtering said mxture and drying said mixture at about 60C to about 70C
to yield said conpound of Forr g tihe nethod outlined in Step
1, a yield of 80-90%for the 3¥(3- chlorophenethyl) picolinic
acid hydrochl oride (Fornula I whil e contam nates such as

t he dial kyl ated acid product 4 ~' ~ XN

Formula Il

or as the hydrochloride salt (Formula lla), depending on the quantity of hydrochloric
acid used in the acidification. Additionally, during Step 1, the reaction mixture can be
guenched with water or, preferably, an aqueous sodium or potassium carbonate
sclution. Typically, Step 1 of the claimed process occurs at a temperature range of
from about to -40°C about 30°C. The compound of Formula Ila can be isolated by
suspending said compound of Formula 1l in water to form a mixture, acidifying said
suspended compound with 37% HCI, heating said mixture to about 70°C, cooling said
mixture to between about 0°C and about 5°C, filtering said mixture and drying said ‘
mixture at about 60°C to about 70°C to yield said compound of Formula lfa. Using the
method outlined in Step 1, a yield of 80-90% for the intermediate, 3-(3-
chlorophenethyl) picolinic acid hydrochloride (Formula fla) is obtained, while
contaminates such as the dialkylated acid product (Formula lic)

X

Formula llc
are minimized to levels <0.5%.
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convert edwpnBo1é2Be conpound of Forrula Ilb, preferably i ®Crhsopeasence of
Vilsneier's reagent (chloronethyl enedi net hyl amoni um chl oride). The
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of Formula 1l in Step 2 is about 90% in the entire one-pot reaction, while levels of the

contaminate, the 10-chioroisomer of Formula llia
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Formula illa
are less than 0.5%.

Except where stated otherwise, the following definitions apply throughout the
present specification and claims. These definitions apply regardless of whether a
term is used by itself or in combination with other terms. Hence the definition of “alkyl”
applies to “alkyl” as well as to the “alkyl” portions of “alkoxy”, “alkylamino” etc.

As used above, and throughout the specification, the following terms, unless
otherwise indicated, shall be understood to have the following meanings:

"Alkyl" means an aliphatic hydrocarbon group, which may be straight or
branched and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached to a
linear alky! chain. "Lower alkyl" means an alkyl group having about 1 to about 6



As used above, and throughout the specification, the follow ng terns,

unl ess otherw se indicated, shall be understood to have the foll ow ng
meani ngs:wWoABky281 means an al i phati c hydrocarbon group, wrCTUSIE64RE
straight or branched and conprising about 1 to about 20 carbon atons in
the chain. Preferred alkyl groups corgt ain about 1 to about 12 carbon atons
in the c
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chl oro. "Halo" means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro, chioro
or bromo, and more preferred are fluoro and chloro. '
“Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are fluorine,
chlorine or bromine, and more preferred are fluorine and chlorine.
“Arylalkyl” means aryl and alkyl as defined above wherein one or more
hydrogen atoms on the aryl is replaced by an alkyl group defined above. A non-
limiting example of an arylalkyl is a compound of Formula 1V, wherein X is a halogen.
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Formula IV

"Base" means compounds but are not limited to bases such as NH40H,
KHCO3, K2C03, NaHCO3, Na2CO3, NaOH, KOH or LiOH, or a base of formula M-
Ot-Bu, where M is a metal, preferably sodium or potassium.

"Acid" means a protic acid, such as H2SO4 or CH3SOg3H, or a Lewis acid such
as AICI3.

“Deprotecting” means removal of a group from another group by a suitable
reagent.



"Hal ogen" nmeans fluorine, chlorine, bromne, or iodine. Preferred are
fluorine, <chlorine or bromne, and nore preferred are fluorine and

chl ori ne.woAsgi@Bkyl " means aryl and al kyl as defi ned aboweTniser/si4n7 one or
nore hydrogen atons on the aryl is replaced by an al kyl group defined
above. A non- limting exanple of an gylalkyl is a conmpound of Fornula IV,
wherein X is a halogen. X O X Formula IV "Base" neans conpounds but are
not limted to bases such as NHACH, KHCO3, K2CO3, NaHCC3, Na2CO3, NaCH,

KOH or Li OH, , = ; | =1 ef er abl
sodi um or pc_'TtltgLug? Sﬁf}&g@%a%?ﬁ@%@a@ﬁdpe%?’?@h'gm@&%%ﬁ%ég n@g@geglr%a-BSCBHY
or a LdhHe, hihium sielkylates amides. andiipien disenigpylirBlde renoval of a group
from another group by a suitable reagent. W0.03/016281 PCT/US02/26427 10
"Li t hi um am\iBmeieneagrpt dnaansiageagent fshemicalierdadf but not linited to

Li NH2, (GHHIN e CREKY(chiopematiyissedim@thylahimoniuhni chigridz)y| ani de.
"Vilsneier's reagent” neans a reagent of chem cal fornmula of
( CH3) 2N+=CH@IHjlel thé prefetredaraybyiscaratifaaetiby lcantitions forcthieorarides .stélfs are t he

Gescr | deeRAdE ARG F3ek) ks SERRUL AR ToloRling St e RIS 20 e
details. The process starts with the conmpound of Fornula |
3- met hyl pi cbhe precessistarte vithdhe icamppund:nfi Rasmaila L&rmt@ylﬁiqa[iraipia@iq, St.
Comei ARl s ABERob SrBehanmy, b1 LA eslnahiketas ) her i
aryl al ke girget?kiation &tthé’ WBﬁwogﬁofrﬂ‘éladrv\@&bﬂSB"mou\zg@I ‘?fﬁ: Iﬂrﬂm?%%\%’e and
E}r(\aad?\'ggérgl‘&gs _b?%g?llbtkly_f @Ldmptnitm Xds d Hajogers hin ﬁ‘:}é desseaopadaditoiinFamidd a || a.
i nc rﬁd‘?% apAddiaha! Prsg %%EOL}FB@E %ﬁé,hwﬁ%i u'r%lem&;’ﬁﬁgﬁ‘r%‘?gﬁ':gh’ 'l's‘é"aaﬁé” i thium
di i sopEsaypbes ofesuitabis) lithiuex amides insludsuihoas lasnidasliof litbien, ingksking bet nade, but
are nofimlbkd BAML IIASAUISIRGBLEP amides and lithium diisopropylamide (LDA).

Examples of suitable additional bases include, but are not limited to bases such as

NH40H, KHCO3, K2CO3, NaHCO3, Na2C03, NaOH, KOH or LiOH, or a t-butoxide

of formula M-Ot-Bu, where M is a metai, preferably sodium or potassium. Using LDA

as a base, a direct alkylation of 3-methylpicolinic acid (Formula I) with 3-chlorobenzyl

chloride (Formula 1V) results in the formation of the key intermediate, 3-(3-

chlorophenethyl)-picolinic acid. Additionally, an aqueous quench can take place

during Step 1 to prevent the formation of the water-insoluble lithium salt of Formula Il,

which makes processing difficult. Examples of the aqueous quench solution can

contain potassium carbonate or sodium carbonate. Use of the aqueous quench also

results in an 80% recovery of lithium as lithium carbonate.

Previously described processes to form tricyclic ketones, such as those of
Formula lil, required the alkylation of N-t-butyl-3-methylpicolinamide, (see U.S. Patent
No. 4,731,447) or anilide with 3-chlorobenzyl chloride to give N-t-butyl-3-(3-
chlorophenethyl)-picolinamide or its anilide analogue (see U.S. Patent No. 6,271,378).
The tert-butyl amide is either hydrolyzed to the key intermediate using strongly acidic
conditions or converted to the nitrile using a dehydrating agent. N-t-butyl-3-
methylpicolinamide itself is prepared from 3-methylpicoline-N-oxide by a 2-step
synthesis. In the case of the anilide, a separate synthetic step is required for its
preparation from 3-methylpicolinic acid. The present invention dispenses with the N-
tert-butyl amide or anilide groups that act essentially as protecting/activating groups in
the lithiation/alkylation reaction. The present invention eliminates the need for the
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hydrochloride is then converted to the desired ketone (Formula |lf) by reaction with

aluminum chloride. The reaction proceeds to completion by stirring overnight at room

temperature. The ketone is isolated by quenching the reaction mixture onto

ice/aqueous sodium hydroxide followed by concentration of the organic layer. The

ketone is extracted as the hydrochloride salt into dilute aqueous hydrochloric acid.

The acidic extract is treated with decolorizing charcoal, filtered and the ketone is

liberated in greater than 99% purity by a simple precipitation after adjustment of the

pH to >7. The aqueous waste stream, containing sodium aluminate, can be treated

efficiently by adjusting the pH to 7 by bubbling carbon dioxide through the solution

resulting in the precipitation of aluminum hydroxide in a readily filterable form. The

isolated yield of >99% pure ketone (Formula Ill) is about 90% from the hydrochloride

of 3-(3-chlorophenethyl)-picolinic acid lla.

The tricyclic ketone of Formula Il may be isolated by procedures well known to
those skilled in the art or preferably as described in the EXAMPLES section.

If desired, the compound of Formuia Il may be further converted to the desired
antihistamines by suitable procedures known to those skilled in the art.
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the various steps in the reaction schenmes described herein may be isol ated

and p:%@a&oconventi onal techniques such as, for exanple, filtration,
recry n, solvent extraction, distillation, precipitation,

sublimation and the like, well known to those skilled in the art. The
product s nma@etairesidisfineshtsmbhwnts and reagents are referred to herein by the
following abbreviations:

lithium diisopropylamide (LDA);

n-buty! lithium (n-BulLi);

dichloromethane (DCM);

dimethylformamide (DMF);

tetrahydrofuran (THF);

methyl (Me);

ethyl (Et);

butyl (Bu);

phenyl (Ph),

metal atom (M);

t-butoxide (Ot-Bu);



checked for purity by conventional nethods well known to those skilled in
the art such as, for exanple, thin |layer chromatography, NVR HPLC

mel ti ng pwonB/o1486s spectral anal ysis, el enmental anal ysi #carubor/ba2? i ke.
The follow ng nonlimting EXAMPLES are provided in order to further
illustrate the present invention. Itqwill be apparent to those skilled in
the art that many nodifications, variations and alterations to the present
di scl osur e, ahmihutrochieride (AlC&); net hods and reaction conditions, may be
practiced. Al such nodifications, variations and alterations are intended
to be withi andhretbyiamine fNdts3cope of the present invention. EXAMPLES
Certain substituents, solvents and reagents are referred to herein by the
foll owi ng abbreviations: |ithiumdiisopropylamde, (LDA): rBtfutyI l'ithium
(n-BuLi); ONHRIeS! HighelamaednverdicRavisFeotSrend S(ffbhefi; elow’in

t et r ahg@heier 2folldwia by R BxperiiYehtal detdigl (Et); butyl (Bu); phenyl (Ph),
nmetal atom(M; t-butoxide (O-Bu); WO 03/016281 PCT/ US02/ 26427 13

al um nu ﬁhl or# de (AICLl3); and triethylam ne (NEt3). An exanple of the

cl ai med®PRe 4 on where X is O, is described belowin Schene 2, foll owed
by the experinmental details. Scheme 2 Step | d

Step 1
L N Cl
"™ 1) NEty/ LDA/ Na L on
| I orKOBut K,CO; or NayCOs “N%
N - H O
OH 2) CI\©/\C| Cl-
3) HCl
Step 2 _ -
| N _cl ~ \[/\ _Cl
‘l 1) CICOCOCI A .
H O 2) Vilsmeier H O
Cl - reagent Cl -
3) AICl, i
4) NaOH
7 \ Cl
=N



CH3 1) NEt3! LDA/ Na O or KOBut, K2CO3 or Na2CB8 N--+ OH (N)--- HO OH 2)
ad ad d 3) HO Step2'd OH/ % 11 sC / N-+1) CdCocoCl NI I HO
2) Vil snewero3phd281 CI - reagent G 3) AICI3 4) NaOH (1l ecaiSon20Aey

03/ 016281 PCT/ US02/ 26427 14 Exanple 1. Synthesis of

3-(3-chl orophenet hyl ) -pi colinic acid Rhydrochl oride (3- CPPA HCL) (Fornula

lla) ~~d CH3 1) NEt3/ LDA Na |l OHI~~" 0 or KOBut, K2CO3 or Na2C03 N
+ (N7: HOH2) d d d Formula IV Formula Ila Forrmula I 3) HCI A m xture

of THEE(aling 1MsyntiBSistid SBLANbFEFhSfeltiA piEblinte 48id R drociSride ( 3-
CPPA.HCL ) (Formula lla)

N ~ cl
NrP™ 1) NEty/ LDA/ Na L on
| | o orKOBut, K,CO; or Na,CO; "N
N —> H O
OH 2) cn\©ﬂcl Cl -
Formula | Formula IV Formula lla

3) HCl

A mixture of THF ( 1050 mL ) and diisopropylamine (320 mL, 2.29 mol ) was
cooled to 0°C, and potassium tert-butoxide ( 129g, 1.095 mol ; 95% pure ) was added.
The solution was cooled to —=50°C and n-butyllithium solution ( 2.5M in hexane, 925
mL, 2.312 mol ) was added, keeping the temperature below -40°C. The solution was
then stirred at —50° to —40°C prior to the addition of a solution of 3-methylpicolinic acid
of Formula | ( 150g, 1.095 mol ) in THF ( 300 mL ) and triethylamine ( 55.3g, 0.547
mol ) at-45° to —35°C. Use of the triethylamine reduces thé amount of THF needed
to dissolve the compound of Formula . The purple solution was stirred at —45° to
35°C, and 3-chlorobenzyl chloride of Formula IV ( 176.3g, 1.095 mol ) was added.
The suspension was allowed to warm to ambient temperature overnight. The
suspension was poured into a solution of potassium carbonate ( 150g, 1.09mol ) in
water ( 1150 mL ), washed with an additional 200 mL of water and stirred. The
suspension was filtered and the solid washed with 200 mL water. The bottom phase
containing the product as the potassium salt was separated and the organic phase
washed with 100 mL water. The aqueous solution was heated under vacuum to 60°C
to remove dissolved organic volatiles and cooled to 40°C. Concentrated hydrochloric
acid ( 585 mL of 37% ) was slowly added. The resulting suspension was cooled to 0°
to 10°C, filtered and washed with 10% aqueous HCI ( 200 mL ) to remove salts. The
suspension was washed with acetone and dried to give 286.5g ( 88% ) of 3-(3-
chlorophenethyl)-picolinic acid hydrochloride 3-CPPA.HCI (Formula lla).
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N 1) CHiCRIGEGethand Wadtredtedsard®1 0T Glith-a preapepardebsuspensiord of Vilsmeier's

Synt he
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reagent (prepared by adding oxalyl chloride (10.7g , 0.084 mol) to DMF ( 6.13g, 0.084
mol ) in DCM ( 20 mL ) at 0°-10°C). The suspension was warmed to 20°-30°C and
oxalyl chloride ( 158mL., 1.81 mol ) was added with the temperature being maintained

: in'the 20°-30°C range. The yellow suspension was stirred at 20°-30°C and pumped

into a suspénsion of aluminum chloride ( 492g, 3.69 mo! )in DCM (1.0L ) at 20°-
30°C. Residual acid chloride was washed with 250mL DCM. The dark red solution
was stirred at 20°-30°C and quenched into a pre-cooled ( ~10°C ) solution of water
(300mL) and 10M NaOH ( 250 mL ), keeping the temperature below 30°C. The
phases were separated and the water phase washed with DCM (250mL ). The
combined DCM solution was concentrated to about 175mL and extracted twice with
1M HCI (2.5L eachtime ). The combined aqueous solutions were heated to 60°C to
remove DCM. Charcoal ( 30g ) and celite ( 20g ) were added and the solution filtered,
and washed through with 500mL of 3% HCI. The filtrate was cooled to 30°C and
basified with 10M NaOH ( 550mL ). The product was filtered and washed with warm
water and dried at 60-70°C in vacuo to afford 386g ( 94% ) of 8-chloro-5,6-dihydro-
11H-Benzol[5,6]cyclohepta[1,2-b]pyridin-11-one (Formula 1il). This material was 99%
pure by HPLC assay against a standard and contained <0.5% of 10-chloro-isomer
(Formula llla).
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OOH Xb) \ d Na) oxalyl OHd, 0 HA chloride Y - X (cat. Vilsneier
3-MPA ¢c) HC 4 X=Cl, Y=H reagent) (2-CCPA.HCL) b) AICI3 2 X=Cl, Y=H ¢)
NaOH 3 X*B,038:2B1 5 X=H, Y=Cl X (4-CCPA.HCI) CNY 0 6 XETASOY2ti27
(7-chl oro-ESC-ketone)) 7 X=H, Y=Cl (9-chloro-ESC ketone) WO 03/016281
PCT/ US02/ 26427 17 A a) LDA/ Na-CButr b) A C <A OH aN- OHN 11 Oc)
HCl d O 3-CCPA 10 12 "Di al kyl ated acid" C a) oxalyl chloride , d

WQ e SO0

c) HCI

3-CCPA 10 12 "Dialkylated acid"

_______>

o
a) oxalyl
chloride cl
(cat. Vilsmeier 4 \
reagent) =N

b) AICl3
c) NaOH
5-(3-chlorobenzyl)-8-chloro-5,6-dihydro-
11H-benzo[5,6]-cyclohepta[1,2-b]pyridin-
11-one
13
In the alkylation step both 2-chloro and 4-chlorobenzyl chiorides have been
used as alkylating agents as has 2-chloro-3-chloromethylpyridine: the other reactant is
3-methyipicolinic acid (3-MPA) to give compounds 4 and 5 respectively. Compounds
4 and 5 respectively, were cyclized to the ketones 6 and 7 [7 and 9-chloro-5,6-
dihydro-11-H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-ones ( 7 and 9-chloro-ESC-
ketones )].

3-(3-chlorophenethyl)picolinic acid (3-CPPA) itself also has been alkylated with
3-chlorobenzyl chioride under the same conditions previously outlined in the above
examples, to form compound 12, which was cyclized to form compound 13.

The products derived from 3-MPA and 2 and 4-chlorobenzyl chlorides were
cyclized to the respective ketones: [7 and 9-chloro-5,6-dihydro-11-H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11-ones ( 7 and 9-chloro-ESC-ketones ). The
product derived from 3-CPPA was cyclized to 5-(3-chlorobenzyl)-8-chloro-5,6-dihydro-
11-H-benzo[5,6]cyclohepta[1,2-b]pyridin-11-one under the conditions outlined in the
procedures above.
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both 2-chloro and 4-chl orobenzyl chlorides have been wused as al kyl ating
agents as has 2-chloro-3-chloronet hyl pgridine: the other reactant is
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What is clainmed is: 1) A process of making a conpound of Formula I

wher ei A1) ¥lkylatingopgsempoung of Formula |

| N CHj
= 0
N
OH
Formula |

with a compound of formula Y-X, where Y is arylalkyl group, and X is a halogen, in the
presence of a lithium amide and an additional base, to form an acid hydrochloride

compound of Formula lla:
el
Nﬂ; OH

H O
Cl-
Formula lla

b) converting the acid hydrochloride of Formula lla into an intermediate of Formula llb:

[ ]
l N X l N X
7 OH
N ey
H O H @)
Cl- Cl-
Formula lla - Formula llb N

and



Formula 111 and pharnmaceutically acceptable salts thereof, conprises: a)

al kyl ating a conpound of Formula | CH3 | / O NOH Fornmulal with a
conpound wb oBorarel a Y- X, where Y is arylal kyl group, and XcCrasa2/pabbgen, in
the presence of a lithiumam de and an additional base, to forman acid
hydrochl ori de conmpound of Fornmula Ilggl \ X N OHi HO O Fornula
Ila b) converting the acid hydrochloride of Formula Ila into an
intermediate of Formula Ilb: ~+OH1 x [9+ClcrX] HOH O d - d Formula

| | a Forajueyelizing thamnwomv@‘RZHmlavtths/umgcmemmourmgofcﬁorma illki ng t he

conpound of Farrmula Ilb into the cgnpound of Forrmula I11: I ~Xd [/ \
X HONC X
| X
7
Ny .Ql
H O
Ci- Formula i
Formula llb

the steps b) and c¢) being done in one pot.

2. The process of claim 1 wherein the compound of formula Y-X is the arylalkyl

halide of Formula IV:
X
\©/\X

Formuia IV
wherein X is a halogen.
3. The process of claim 1 wherein said step b) takes place in the presence of
Vilsmeier's reagent.
4. The process of claim 1 wherein said lithium amide is a lithium dialkylated
amide.
5. The process of claim 4 wherein said lithium amide is lithium diisopropylamide.
6. The process of claim 1 wherein said step a) the compound of Formula |:
| N CH,
Vz 0
N
OH
Formula |

is mixed with a solvent, lithium amide and an additional base of formula M-Ot-Bu,
where M is sodium or potassium.



Formula Il Formula Ilb the steps b) and c) being done in one pot. 2. The
process of claiml|l wherein the conpound of fornula Y-X is the arylal kyl

hal i de ofwbasmud2sa | V: X \ X Formula IV wherein X is a haCegsn2/227 The
process of claim1 wherein said step b) takes place in the presence of
Vilsmeier's reagent. 4. The process ofzocl aim 1 wherein said |ithiumam de

is alithiu ' - A 2. o The cl ai ein.sad
|t i uran g GEes P St fferely ink pIEFERS op e ShRAb L SR FyT

wher ei fodRAItsMePt-BU isHe: 20fpound of Fornula |: CH3 O (N OH Fornula |
Is mxed with a solvent, lithiumamde and an additional base of fornula
MO -B re Mis sodj umor potassium WO 03/016281 PCT/ US02/ 26427 20
7. The%pro\(lz\ggbe BOCepar %'Wewaewtmesqwﬁré i Higtlylamingyané difound of Fornul a
| to LDAto MQ-Buis 1 : 2: 1. 8. The process of claim7 where the
solvent, i s tiethyl am pe and, THE. .9. Th r ss qQf claim8 wherein said
Step. -t akdieipabeSs oF Biglns: whiein s Seb ehfAemblacs i UF RepoRGaral 2

di met hysofventeoxadyd chiatidsl, dimetinylfoimamidéeand Blunfihampeliogdgs. of cl ai m 9 wherein
said solvent of step c) is dichloronethane. 11. The process of claim10

wherein the dinethylformamde is 2 nole %wth _
The process of claim 9 wherein said solvent of step c) is dichloromethane.

11.  The process of claim 10 wherein the dimethylformamide is 2 mole % with
respect to the compound of Formula lla.

12.  The process of claim 1 wherein said compound of Formula Il is isolated from
said reaction mixture by quenching with ice and sodium hydroxide followed by
concentration of the organic layer.

13.  The process of claim 10 wherein said compound of Formula Ill is extracted as a
hydrochloride salt with hydrochloric acid to form an acid extract containing said -
compound of Formula Il

14.  The process of claim 13 wherein said acid extract is filtered with charcoal and
said compound of Formula lll is separated from the acid exiract by adjusting pH of the
acid extract to >7.

15.  The process of claim 1, wherein X is chloro or bromo.

16.  The process of claim 1 wherein said alkylation is carried out within a
temperature range of from about -40°C to about 30°C.

17. A process of making a compound of Formula VI:

a Cl

N
O

Formula VI

and pharmaceutically acceptable salts thereof, comprises:



respect to the conpound of Forrmula Ila. 12. The process of claim1 wherein
said conpound of Fornmula Ill is isolated from said reaction m xture by
guenchi ngweaioslo1628e and sodi um hydroxi de fol |l owed by concectrnsnz/aa2pf the
organic layer. 13. The process of claim 10 wherein said conpound of Fornula
Il is extracted as a hydrochloride 93/t with hydrochloric acid to form an
acid extract containing said conpound of Fornmula II1l. 14. The process of
claim 13 wherein said acid extract is filtered with charcoal and said
conpou@d roixirepa gompaund ofsFerepla st ed from the acid extract by adjusting pH
of the acid extract to >7. 15. The process of claim1l, wherein X is chioro
or brono. 16. The process of claiml ereb%sai d alkylation is carried out
within a tenperature range of from -40C to about 30C. 17. A process
of making a conpound of Fornula VI: CN Forrmula VI and
pharmaceutically acceptabl e salts thergof; nprises: WD 03/016281

PCT/ US02/ 26427 21 a) m xing a conpound o ormula I: CH3 N- O H
Formula | with a solvent conprising trieth m ne, THE or a conbi nation
thereof, lithiumam de and an additi boahulbdse of formula MO -Bu, where M

i's 5OdWaao{:@?%fﬁ&%HH%inB)triétﬁ%HiH& FHE dPEhBin%tion th&ed?, 1thilih AmffyTPound

of For
and an.-additional base of formula M-Ot-Bu, where M is sodium or potassium;

b) reacting the mixture of step a) with a compound of Formula IV:

X ‘
108
Formula IV

where X is CI; to form an acid hydrochloride compound of Formula Ila:

Formula lla

c¢) converting the acid hydrochloride of Formula lla into an intermediate of Formula llb
in the presence of Vilsmeier's reagent;

§ Cl N Cl
= OH — > l 7 Cl
N+ N
H @) H O
Cl- Cl-
Formula lla - Formula lib

and



X 1: lo~r Formula IV where Xis O; to forman acid hydrochl ori de conpound
of Fornmula Ila: ?+00T:Ucl Formula Ila c) converting the acid

hydr ochl owoda/nof28Formul a Ila into an internedi ate of Fornwca/dSo2642n t he
presence of Vilsneier's reagent; CI C ~J+y i OHC N NHOHOCO -
Formula Ila For mula Ilb and WO 03/0168281 PCT/ US02/ 26427 22 d) cyclizing

aH o E%ﬁ"“‘ﬁ?%%"ﬂ Tl PP TRRERE B R ROV done i

one pot|. Forrmula 111 prepared by the process of claim

1. 19. N Fornula 111 prepa o roggss of claim 2.
20. The| Gong |11 prepar ed .@; f claim17.
@)
Formula lll

Formula lib
the steps c) and d) being done in one pot.

18.  The compound of Formula Il prepared by the process of claim 1.

19.  The compound of Formula Il prepared by the process of claim 2.

20.  The compound of Formula lll prepared by the process of claim 17.



