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NOVEL PROCESS FOR THE PREPARATI ON OF ACI D CHLORI DES
The present invention is directed to a process for the

w@e@gasmti on of acid halides which are useful BSI/EP2008/054517

internediates in the preparation of pharmaceutically
active conpounds. In one aspeét the present invention
provi des a process for the preparation of a conpound

of formula I wherein Rl is hydrogen, Q Ceal kyl or

C2- C8al kenyl which are unsubstituted or substituted by
one or nore substituents selected from Q C al koxy and
Cs-C cycloalkyl; and R2 and R3 are conbined with the

car bon Nabh @Bl PROW@ESS [FORTEM ERE PARMAAT 08d0F o d1or O CORBTES
cycl oal kyl or Cs-C cycl oal kenyl; conprising reacting a
conmpound of formula Il wherein R, R and R have the
Theyrsemamniendsn isvditcbtet ib @ pydeky for ﬂﬁq)répmrzttm diraegenti@es which
of atri-G-C 5alk m ne and a %Ii hat i.c._hydr ocar bon
8551 Uit 2 IHGEMEGRS I BE Poar R 2o b LA g eompounds.
internmedi ates in the synt hesi s of val uabl e
phaidaedt tth Ciodese0 MyonitiE s pro@idgs a phrss fasthd @sapatddidd df A compound
e, d. 1, 020, 439. Accordingly, in another enbodi nment
Pﬂ@“BP ent invention provides a process conprising

the synthetic steps represented in the follow ng

schenme: wherein Rl, Ri2and®*R3 are as defined above and

R4 is C-C 8alkyl. In 149 cul ar, the process (0
conprises reacting aRcomiound of formula | with

bi s(2- am nophenyl ) di sul fide to acyl ate

wherein

R' is hydrogen, C;-Cgalkyl or C,-Cgalkenyl which are unsubstituted or substituted by
one or more substituents selected from C,;-Cgalkoxy and Cs-Cgcycloalkyl; and

R” and R’ are combined with the carbon atom to which they are attached to form Cs-C;.
cycloalkyl or Cs-Cgcycloalkenyl;

comprising reacting a compound of formula II

2 3
R R 0
» (1
OH

wherein R', R” and R’ have the above meanings;
with thionylchloride in the presence of a tri-C;-Csalkylamine and an aliphatic

hydrocarbon solvent.

The compounds of formula I may be used as intermediates in the synthesis of valuable

pharmaceutical compounds, e.g. those as described in e.g. EP 1,020,439.

Accordingly, in another embodiment the present invention provides a process

comprising the synthetic steps represented in the following scheme:
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the am no groups of the (2-am nophenyl)disulfide,
reduci ng the am no -acyl ated di sul fide product with a

WO e@aasaegs agent such as triphenyl phosphi ne, ziPCT/BP2008/054517

sodi um borohydride to yield tt]%_t hi ol product, and
acylating the thiol group in the thiol product with
RAC(O) . The additional steps may be perforned, e.g.,
accordi ng to the procedures described in Shinkai et

. Chem 43)3B5 3572 (2000). Exanpl es for
CI C 8% O ncl udeo et hyI t gf ght and
brancheéd p opyl, buty pgentyl , TRE. Q. CHZCH(CI—I3

R

2CHs) 2, ForHi’Rl - C al kyl is R
br e%eﬂab @Wor q, on kyl is Oﬁ><
preferably ro Exanpl es C2- CBal kep @ds R
i ncl ude unsaturated carbon chains containing o NH
nore doubl e bonds at any possible position, e. gz;:g
vinyl, allyl, butenyl, pentenyl, hexenyl, hepten and
oct enyl . Exan'pl es for C3-Crcycl oal kyI i ncl ude

cl opropy cycl obyt ycI 0 en4t | ohexyl
§elieah% p{ﬁy pid Br aegs 3%%}@ evega %/Qh ?Yl mﬁ%?@%r the process
ﬁ‘&»s cHehifd oadik wﬂd dATeHHGIE I NG mﬂmﬁqﬁﬁmbhenyl)dlsulﬁde to acylate

ﬁv Ohgﬁfe(%s @ﬁg%uyec Oheﬁ%ﬁ@%&%ﬂ@wﬁhg%@ﬂ‘éﬁ@sﬁgﬂ%ﬁgnlated disulfide

gﬂﬂu@wﬁm@écaﬂir%@)gbm sEfElEﬁﬁlhﬁ)ﬁéhﬁLﬁr sﬁmle Q@&rﬁ@emm borohydride
cycl Shex&% ertenyl he te

i yeld e thad] kg ach et W8 ﬂa%%ﬁb%uh@leéw Diodtftavith
RAN0).R6 wherein R4, R5 and R6 independently are a

G - C 8al kyl, and i ncl udes triethylam ne,

2

| but.yl am ne, th
Iffle aé[l(m/ onal steps may Ee pgrformed e.g., according to the procedures described in
Shinkai et al., ]. Med. Chem. 43:3566-3572 (2000).

Examples for C;-Cgalkyl include methyl, ethyl, straight and branched propyl, butyl,
pentyl, hexyl, e.g. CH,CH(CH,CHj3),, heptyl and octyl. For R', C;-Cgalkyl is preferably
CH,CH(CH,CH3),. For R*, C;-Cgalkyl is preferably isopropyl.

Examples for C,-Cgsalkenyl include unsaturated carbon chains containing one or more
double bonds at any possible position, e.g. vinyl, allyl, butenyl, pentenyl, hexenyl,
heptenyl and octenyl.

Examples for Cs-C;cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl. Preferred is e.g. cyclohexyl. Examples for Cs-Cscycloalkenyl include cyclo-
pentenyl, cyclohexenyl, cycloheptenyl, cyclooctenyl, cyclopentadienyl, cyclohexadienyl,
cycloheptadienyl and cyclooctadienyl. Preferred are cyclopentenyl, cyclohexenyl and

cycloheptenyl.

The term “tri-C,-Csalkylamine” denotes a compound of formula R*N(R’)R® wherein R*,
R’ and R® independently are a C,-Cgalkyl, and includes triethylamine, tributylamine, di-
ethyl-methylamine, dimethyl-ethylamine and methylethylbutylamine.



10

15

20

25

30

met hyl am ne, di net hyl -et hyl am ne and
nmet hyl et hyl but yl am ne. The term "al i phati c hydrocarbon”

WO efodnsz2oso a branched, straight or cyclic hydrPCHEPNS/054517

chain, such as pentane, hexane,, heptane, octane,
cycl opent ane, cyclohexane, or éixtures thereof. The

ref. atl,c ro arb . JThe
BB kel g draPiRe” S % ERRPERLH By RiSiic g ocarton
Eﬁaﬁmsa&h A e, hef&aﬂeﬁ heprade, loaRAge, cfyﬂ@?érﬂfﬁqe‘; eycRfHexank8r mixtures
ting steps. of t nventi on are

gw r 151 @O%@Eﬁ%%ﬁl hale ﬁ&ﬂerafaéé%ﬁélesﬁana base.

Preferred bases include organic bases with
Toh &ptdayds medyhied pla dpeitdigpaatikeinghé eohgo FPAN2EtoFWSE, e.d MEa range
nmount of hi onyl chl oride in relation to the conpound

P H} 02 11, in the reaction mxture may be in the

range from 1. 0to 2.0 equi val ents of thionylchloride,
€hgacylatiomstepof the prederdtiventiba atSpreferably dondlucted in the presence of a

ool et Bt LB MRS bk b NGO RE bR p Prefrred

BRynkédasd a ratio of from5 mol%to 0.1 nmol % e.g.
fromO.3 nol@bto O 5 ml% e.g. 0.3 nol% In another

ect th i;,nventi.on pr,ovi des a ces or )
TR un T BB R o M0 B o TouR R PR {j ipabe reaction
ﬁmﬂpnnaaﬁgeﬁﬁﬁetm@gﬁ@ncDﬂp@l@&qﬁﬁd&ﬁmmmMﬂohﬂdﬂﬁn&be%eﬁonlLO
resence&gf B%BTCI Csal kyl am ne and an

a.
ﬁ%TI%mH§&F% rB8R4$BPvent by continuously addi ng

thlonylchlorlde The term "conti nuously addi ng"
tTeaamesnt dfehaddiCiiakdhmirs ionylhd orthdemibantofsthe udmpound of

P(Irmula IT may be at a ratio of from 5 mol% to 0.1 mol%, e.g. from 0.3 mol% to 0.5

mol%, e.g. 0.3 mol%.

In another aspect the present invention provides a process for the preparation of a com-
pound of formula I as above, comprising reacting a compound of formula II as above in
the presence of a tri-C;-Csalkylamine and an aliphatic hydrocarbon solvent by

continuously adding thionylchloride.

The term “continuously adding” denotes the addition of thionylchloride to a solution of
compound II in an aliphatic hydrocarbon solvent, during a period of time from 10
minutes to 5 hours, depending on the batch size. The solution of compound II is heated
to the desired temperature prior to the addition of thionylchloride. This method is
different from the batch mode where all components are mixed at RT and the mixture is

heated to the desired temperature.

In one embodiment the present invention provides a process for the preparation of a
compound of formula I wherein R' is -CH,CH(CH,CHj3),. In another embodiment the
present invention provides a process for the preparation of a compound of formula I
wherein the tri-C;-Csalkylamine is triethylamine or tributylamine. In a preferred
embodiment the present invention provides a process for the preparation of a compound
of formula [ wherein the tri-C;-Csalkylamine is tributylamine. When using tributylamine

no precipitation of the hydrochloride salt of the tertiary amine occurs.
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conmpound Il in an aliphatic hydrocarbon sol vent,
during a period of tinme from10 mnutes to 5 hours,

wale@snsiomyg on the batch size. The sol ution of POIPP20081054517

Il is heated to the desired tenperature prior to the
addi tion of thionylchloride. This nethod is different
t e e L] . t '

P Ry By R Mo T ARG BB Piepta
pmcprhrrastkmevnﬂorthesiéll@pmsbment t he present invention

provi des a process for the preparation of a conpound

BI n%JngfaWh?n{) M&gtﬁlrcnust b thi %Ep%gt%#gﬂg IJQU ?BWITM v.4.0, a
enbodl nen resent I nvent rovi des a process

Beilstdim énsptigp amlaputonzeﬁ systemdiop dutrgdncrhtlcbroofﬂl BAQ sm:etaem momen-

R

pparevildnoy appeavingles agahooceyser or nntrlmgelpatepamathc smucmtﬂreaherem
n the tri-G -Csal kyl am ne

&%ﬁ%w?gesm% H}JA Wr%‘%lg&sf(ﬁ% tributylam ne no

precipitation of the hydrochloride salt of the

Examoplar y aHqueratb'xo@mfsl (2- E&hyl bittgl) cydplenadecadfonfybehiotide in the

Il are co

or ocedur es no% O{MO?% ﬁfleamné%gd*ﬂgptﬁ ggsath%%io ant

t he nonencl ature used in th| S Appl ication i s based on

: |
Syslt%%”%or K- 358 ma) Bl EIR NI EOIBUIRTL RS 20.6

systemati c

enerati on
ABniEhefyianyne (0 @%‘%@W&l msltorluleqmzrr@eﬁv@wmeﬁ& 20°R- déLg34.5 mol) of

HisRAckdrids 'wﬁgadcﬁﬂau\/lﬁg 20 Giindtedat LMpe &Qﬁke‘b@h@@g‘m (reaction is
on a carpopon, nltro en ato

TR T A LI iRASG G Vo8 ki G SgaAC. An

Ht©wontrol after 60 minutes indicated complete conversion (0.04% 1- (2 ethyl-butyl)-
cyclohexanecarboxylic acid and no 1-(2-ethyl-butyl)-cyclohexanecarboxylic acid
anhydride). After removing volatile components under reduced pressure (70°C bath, 13-8
mbar) 6.86 kg of the residue was obtained (assay 92.5% 1-(2-ethyl-butyl)-cyclo-
hexanecarbonyl chloride, yield 97.2%)
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Exanpl e: Preparation of
| - (2-Ethyl-butyl)-cycl ohexanecar bonyl chloride in the

w@e@sasawes of 0. 003 Eg. tributylam ne and hept aPreT/aB200$1¢54517

solvent. A mxture of 6.0 kg (28.3 nol)

| - (2-ethyl -butyl)-cycl ohexanecarboxylic acid and 20.6
@mh%gibutylanine (0.085 mmol ) in 10 L heptane was

warmed to 500C. 2.5 L (34.5 nol) of thionyl chloride

was added during 40 m nutes at a tenperature of

#0g ?%&s%ﬂ% gke?ﬂrdtén%@‘ﬂbﬂl%ﬂh& of fHr@AQAAUS 9as

evolution) an he reaction m xture was kept at

53-55C. An IPC-control after 60 m nutes indicated

conpl ete conversion RQ. OR% | - (2-et hyl - butyl ) -
cyclohexanecarboxyli%1 e~ and no (N
| -(2-ethyl-butyl)-cycl ohexanecarboxylic acid

anhydride). After renoving volatile conponents under
rEduced pressure (700C bath, 13-8 nbar) 6.86 kg of the
P8siUue was obtai ned (assay 92.5%

R* (25 IetdaygenbGt-Yilkd ye o l@alhasd ahibryt usubstituekel, orysubdtiuted by

gg ”125%/% g& %i(ﬂ{ng f%}'ﬁﬂﬁeg{sgg\%ﬁg@ Egﬁl éé?&f@z% g;rn@ té—‘llé%gq%floaﬂ(yl; and

R GehRkytk comb@2d G8ad the aydbowhionh tawkichniseyhst attdcheditooform Cs-C;.

subst it d by one o re substituents selected from

Qccﬁ?l%ag&’a 05?:6'(0@95‘%93 g?l()al kyl; and R2 and R3 are

canprisiegreattiny 4 fenparidaf fatmauttio whi ch they are

attached to form C3-C7- cycl oal kyl or Cs-C

cycl oal kenyl; conprising reacting a conpound of

formula Il wherein RR; and R have the above

nmeani ngs; R’ (1I1)
OH

wherein R', R” and R’ have the above meanings;
with thionylchloride in the presence of a tri-C;-Csalkylamine and an aliphatic

hydrocarbon solvent.

2. The process according to claim 1 additionally comprising the step of acylating a

compound of the formula III

HN S5\ NH,
axe

with a compound of formula I to yield a compound of formula IV

2 3 R3 2
Lo oP<h
R

wherein R', R? and R? are as defined in claim 1.



with thionylchloride in the presence of a tri-C-C

5al kyl am ne and an ali phatic hydrocarbon sol vent. 2.
wab@spswaeess according to claim1 additional | yPCT/EP2008/054517

conprising the step of acylat[%g a conmpound of the

formula Il with a conpound of formula | to yield a

oun f or. al 3 i
R R e bRRE L itk TR Zop e fhlulS IEIRA e
ewopowidef foonglhdV with addiiting agink yo Yddprdosipognd loéfe et V
of reducing the conpound of fornmula IV wth a reducing
agent to yield a conpound of fornmula V wherein Rl, R2
and R3 are as define% R _cRaim 1. 4. The process
according to claim3 I'tp'onal |y conprising the step
of acylating theHnpoynd of formula Vwith RC(Od (V)

to yield a conpoun formula VI wherein RlL, R2 and
R3 are as defined laiml and R4 is C -C al kyl. 5.
The process accordi to claim4 wherein R4 is

i sopropyl. 6. The process according to claimlwherein

tReretdRORY hn & AP QfeiadBefiredRh €REAY. i N the range from 1.0
to 2.0 equivalents of thionylchloride in relation to

t he conpound of fornula I]. . 7. The pr.ocess according
5 folha RipsEs sardnstor amaherishonsfly cpraprising the step of acylating the

Edrhp&hndS@abkyhian WRh RC(0)CI to yield a compound of formula VI

o R

1
4 ﬁ><R
R'C(0)S

NH (VI)

wherein R', R” and R’ are as defined in claim 1 and R* is C;-Cgalkyl.
5. The process according to claim 4 wherein R* is isopropyl.

10 6. The process according to claim 1 wherein the thionyl chloride is present in the range

from 1.0 to 2.0 equivalents of thionylchloride in relation to the compound of formula I1.

7. The process according to claim 1 wherein the amount of the tri-C;-Csalkylamine in
relation to the amount of the compound of formula II is at a ratio of from 5 mol% to 0.1

mol%.
15 8. The process according to claim 1 wherein thionylchloride is continuously added.

9. The process according to claim 1 wherein in formula I R* and R’ are combined with the

carbon atom to which they are attached to form Cs-Cscycloalkyl.

10. The process according to claim 1 wherein in formula I R' is CH,CH(CH,CH3), and
R” and R’ are combined with the carbon atom to which they are attached to form

20 cyclohexyl.
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relation to the amount of the conpound of formula Il
is at aratio of from5 nml%to 0.1 nol% 8. The

w@e@sas®4accordi ng to clai mlwherein thionyl chPOT/EBR®0$/854517

conti nuously added. 9. The prggqss according to claim
Iwherein in formula I R2 and are conbined with the

I t j . hey. -pe form. .. }
(6 B0 A S M BB LSRRy ipvtamine o
fitheylemmei n formula | RL is CH2CH(CH 2CHs) 2 and R2 and
R3 are conbined with the carbon atomto which they are

t f.OIF o 1.4 T I : ' .
F AR LML s D DRRERR BRSO i
triethylam ne or tributylam ne. 12. The process
&% ddvedroggss ascerdaignto bleims @iand ¢ veherqin thej acgiganksiererareperfgymed in
HE&HH%%%ﬁﬂ%ﬂﬁwel3' The process according to clains 2
and 4 ]

erein the acylating steps are perforned in the
presence of a base. 14. The process according to claim
18 Thisaredess acherdieste dasmdd vdregeinitlee Urse ks an piganfthlease.
process according to claim 14 wherein the organi c base

. L ne. 16 Cyent i ) ‘
%2 r”[g{i-e%{é‘%gér dfe@%rgli}%rﬁorb&gaam]i@ whER&n kW& BAiOBaSs N-methylmorpholine.

16. The invention as hereinbefore described.

X%



