NOVEL PROCESS FOR THE PREPARATI ON OF ACI D CHLORI DES The present invention
is directed to a process for the preparation of acid halides which are
useful as internmediates in the preparation of pharmaceutically active
conmpounds. There is provided a process for the preparation of a conpound of
formul a | Cl wherein Rl is hydrogen Cl- C3al kyl or C2-C8al kenyl which
are unsubstituted or substituted by one or nore substituents selected from
Cl- C8al koxy and Cs-Cscycloallcyl; and R2 and R3 are conbined with the
carbon atomto which they are attached to form C3-C7. cydoal kyl or

C5- C8cycl oal kenyk conprising reacting a conpound of fornmula Il OH wherein
RI, R2 and I R3 have the above neanings; with thionylchloride in the

presence of a trN&%&Sﬁb@b@ﬂbﬁqm}@&rmb%dmim&@wgassol vent. -

la - In a first aspect, there IS provided a process for the preparation of
a conmpound of formula

The present invention is directed to a process for the preparation of acid halides which

are useful as intermediates in the preparation of pharmaceutically active compounds.

There is provided a process for the preparation of a compound of formula |

wherein

R' is hydrogen, C{—Cgalkyl or Cy-Cyalkenyl which are unsubstituted or substituted by
one or more substituents selected from C;-Cyalkoxy and Cs-Cacycloalkyl; and

R? and R’ are combined with the carbon atom to which they are attached to form Cs-C.
cycloalky! or Cs-Cycycloalkenyl;

comprising reacting a compound of formula T1

=4 =) o )
R?% ()
OH -

wherein RY, R* and R” have the above meanings;
with thionyichloride in the presence of a tri-Cy-Csalkylamine and an aliphatic

hydrocarbon solvent.



Cl wherein Rl is hydrogen, CyCsal kyl or C2-C8al kenyl which are
unsubstituted or substituted by one or re substituents selected from

Cl- C8al koxy and C3-C8cycl oal kyl; and RZ and R3 are conbined with the carbon
atomto which they are attached to form C3-C2. cycl oal kyl or

C3- C8cycl galaaydspect.abfeiisprogided agtrodeys for tlonmepardtiaf off ocomylcand bf fidkulaler ei n
RI, R2 and R3 have the above neanings; with thionylchloride in the presence
of tributylam ne and an aliphatjc hydrocarbon solvent. The conpounds of
formula | may be used as inter FBies in the synthesis of valuable

phar maceutical conpounds, e.g.x as described in e.g. EP 1,02(0)439.
Accordingly, in another enbodinent #he present disclosure provides a
process conprising the synthetic steps represented in the foll ow ng schene:

- 2 - werein Ft', R2 and | e are as defined above and R4 is Cl-Col kyl. In
parti cul ar V'PfE process conprises reacting a conpound of formula | with

bi s(2- am npphenyldretieapt f-CddkilordtyCatienyhehrharourgnbaipseddr fubstituted by

(2-am nophenyl ) di sul fi de, .reducin e i no-acyl at i syl fjde product

with a reduci #8° 8HBAL SIS ﬁ‘?l?%%ﬂwgﬁ%gpﬂf ,aﬂéi%g"cg%?a%%}!ﬂ}qu?ﬂf‘{ -

bor ohydri dg2 ;4 R? are combined with the carbon atom to which they are attached to form C3-Cs.
cycloalkyl or Cs-Cyeycloalkenyl;

comprising reacting a compound of formuta II

R O

R1><( (D
CH

wherein RY, R? and R? have the above meanings;

with thionyichloride in the presence of tributylamine 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 disclosure provides a process

comprising the synthetic steps represented in the following scheme:



to yield the thiol product, and acylating the thiol group in the thiol
product with RAC(0)Cl. Hence, in a second aspect, there is provided the
process for the preparation of a conpound2ef formula | Cl wherein Rl is
hydr ogen, Cl-C8al kyl or C2-C8al kenyl which are unsubstituted or substituted
by one or nore substituents selected from G - C8al koxy and C3- C8cycl oal kyl ;
and R2 and R3 are conbined with the carbon atomto which they are attached
to form C3-C7. cycloal kyl or C3-£8cycloal kenyl; conprising reacting a
conpound of formgfa k1. OH wherein®, R2 and’® R3thave t he above neani ngs;

- 2a - wththio oride P 1presen trlbutylamne and an

al i phatic hydrocﬁrb sols.femt |t|on ldy c rrpr sing the steps of acyl ating
: 3hd pof

a conpound iof the for ——p 0

R1

R'c0)8 NH

wherein R', R and R are as defined above and R* is C;-Cgalkyl. In particular, the process
comprises reacting a compound of formula I with bis(2-aminophenyl)disulfide to acylate
the amino groups of the (2-aminophenyl)disulfide, reducing the amino-acylated disulfide
product with a reducing agent such as triphenylphosphine, zinc or sodium borohydride
to yield the thiol product, and acylating the thiol group in the thiol product with
R*C(O)CL

Hence, in a second aspect, there is provided the process for the preparation of a

compound of formula I

:1><(0 | M

Cl

wherein ,

R! is hydrogen, C;-Csalkyl or Cp-Cgalkenyl which are unsubstituted or substituted by
one or more substituents selected from C;-Cgalkoxy and Cs-Cgeycloalkyl; and

R? and R¥ are combined with the carbon atom to which they are attached to form C3-Cs.
cycloalkyl or C5—C.gcyc}0alkeny1;

comprising reacting a compound of formula II

2 3
R._R
R‘><f (iD)
OH

wherein R', R* and R? have the above meanings;



with a conmpound of fornula Ito yield a conmpound of fornula IV Ra R2 (3KX ,

R NH wherein R, R2 and 113 are as defined above. - 2b - 1In a third
aspect, there is provided the process fekathe preparati on of a conpound of
formul a | Cl wherein Rl is hydrogen, Cl-C8al kyt or C2-C8al kenyl which

are unsubst i. ed oy, sybstituted by .one or more substituents selected from
31 < Bl koxy oo RleBE Rt R encnd M Sha R g LSRR BT he. car bon
atomt o whiglkedthey are attached to form C3-C7..

additionally comprising the step of acylating a compound of the formula 111

H,N S-S NH,
@ @ (1)

with a compound of formula [ to yield a compound of formula IV
2 3 R® 2.
F'z><*;o 0 >< .
R’ R
HN. SS_SE ;NH

wherein Rz, R* and R are as defined above.

(IV)



cycl oal kyl or C3-C8cycl oal kenyl ; conprising reacting a conpound of formula
Il OH wherein RI, R2 and R3 have the above neanings; with thionylchloride
in the presence of tributyl anaine and an2tat i phati c hydrocarbon sol vent

additionally conprising the step of acyl ati ng a conmpound of the fornula I1I

with a co Mﬂd%@géc? GASTS ﬁs eﬂrBQxd&‘l @1{6 T UCI ng z{rattl&{ oY @o I}éund of

addi tional Iy conprising corrpound formula IV
wi t h a redficinnlp lagent to yield a corrpound of formula V 0 HS

2 3

R RO

R )
Ci

wherein

R! is hydrogen, C,-Cgalkyl or Co-Csalkenyl which are unsubstituted or substituted by
one or more substituents selected from C;~Cgalkoxy and C;-Cgeycloalkyl; and

R” and R” are combined with the carbon atom to which they are attached to form C3-Cs.

cycloalkyl or Cs-Cgeycloalkenyl;

comprising reacting a compound of formula II

:,><{° (n

OH

wherein R, R* and R have the above meanings;
with thionylchloride in the presence of tributylamine and an aliphatic hydrocarbon
solvent

additionally comprising the step of acylating a compound of the formula I1I

N, S50 NH,
afe

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

Ra R3 Rz

Rﬁff%g%éﬁw av)

additionally comprising the step of reducing the compound of formula IV with a reducing

agent to yield a compound of formula V

E NH (V)

wherein R, R? and R? are as defined above.



- 2c - In a fourth aspect, there is provided the process for the
preparation of a conpound of foimula I C wherein R is hydrogen,
Cl - C8al kyl or C2-C8al kenyl which are unsdfbstituted or substituted by one or
nore substituents selected from G - C8al koxy and C3-C8cycl oal kyl; and R2 and

R3 are confi ' {'&f‘e&%ﬁ dé @ &MQ%t z?c{o%cﬁ*atc% dngQrform
C3- C7. cycr@oazrﬁgg/twa%ﬂc@ &80 %aﬁe% ecorcr’prlesé} reacti ngﬁgﬁcgrrpound of
formul a | Iforadherein R, R2 and R3 have t he above meani ngs; wth
thionylchloride in the presence of tributylamne and an aliphatic

hydr ocar bon sol vent additionally co i sisng the step of acylating a
conpound of the formula |11 %CQNNRZ with a conpound of formula

Ito yield a conpound of formula IV R oy
Cl

wherein

R! is hydrogen, C;-Cgalky! or Co-Cgalkenyl which are unsubstituted or substituted by
one or more substituents selected from C,-Cgalkoxy and Cs-Cgeycloalkyl; and

R? and R? are combined with the carbon atom to which they are attached to form Cs-Ch.
cycloalkyl or Cs-Cyeyeloalkenyl;

comprising reacting a compound of formula 11

R R o
R’ (1D
GH

wherein R', R? and R? have the above meanings;
with thionylchloride in the presence of tributylamine and an aliphatic hydrocarbon
solvent

additionally comprising the step of acylating a compound of the formula I1I
S-S NH

H,N 2
afe

with a compound of formula I to yteld a compound of formuia IV

R1><(o 5 O§><R1 aw

additionally comprising the step of reducing the compound of formula IV with a reducing

agent to vield a compound of formula V

NH V)

wherein R!, R* and R? are as defined above



additionally conprising the step of reducing the conmpound of formula IV
with a reducing agent to yield a conpound of formula VRs O HS - 2d -
additionally conprising the step of acyti2dtng the conpound of formula V
with RAC(0)A to yield a compound of fornula VI wherein RI, R2 and R3
are as def naeoRR9\EmpdnRthd serGiFaCsRatiky khe depaddiof fomala sk HHp)Ble
performed, e.g., according to the procedures described in Shinkai et al.,
J. Med. Chénﬂddﬁﬂgﬁﬁ@ﬂg%?gﬁ¥@B@d§L Exanpl es for Cl-C8al kyl include nethyl,
ethyl, straight and branched propyl, buisyl, pentyl, hexyl, e.g.

CH2CH( CH2CH: 3) 2, heptyl and octyl. Faos %Mr Csal kyl is preferably

CH2CH( CH2C113) 2. For R4, C1-C8alkyl is réfRérably isopropyl. Exanples for
C2- C8al keny!l include unsat ur atfee®@ar bomnt¢hai ns cont ai ni ng one or pfye
doubl e bonds at any possible positig e.g. vinyl, allyl, butenyl,

pent enyl, hexenyi, heptenyl and oct . Exanpl es for C3-Crcycl oal kyl

i ncl ude cycl opropyl, cyclobutyl, cyclopenryl, cycl ohexyl and cycl oheptyl.

Preferred is e.g. .cygl ohexyl. Exanples for - C8cycl.oal kenyl include
cyclopenteﬁﬁm?ﬂéﬁgléﬁ@%%ﬂyW?a%Q Ehhd chﬁéﬁﬁh@ﬂyl, cycl opent adi enyl ,
cycl ohexadi enyl, cycl oheptadi enyl and cycl ooctadi enyl. Preferred are

cycl opentenyl, cycl ohexenyl and cycl oheptenyl. The term

"tri-Cl- 05ahkyhambRg siHenat BSpafRRBaUAnthebrdiartaprdahnt (RRYRE wher ei n
Ite, R5 and 126 independently are a_ Cl-C8al kyl, and includes triethylam ne,
tri but yl amShékaiggtabHyMeadt 5yt 4P aRe->Hiatét®i - et hyl ami ne and
net hyl et hyl buryl am ne.

Examples for C;-Csalkyl include methyl, ethyl, straight and branched propyl, butyl,

pentyl, hexyl, e.g. CH,CH{CH:CHs)z, heptyl and octyl. For R, C,-Cgallcyl is preferably

CH,CH(CH,CHs).. For R?, C;-Csalkyl is preferably isopropyl.

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

Examples for Cs-Creycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cvcloheptyl. Preferred is e.g. cyclohexyl. Exampies for Cs-Cscycloalkenyl include cyclo-
pentenyl, cyclohexenyl, cycloheptenyl, cycloolctenyl, 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 RY,
R’ and R® independently are a C;-Cgalkyl, and includes triethylamine, tributylamine, di-

ethyl-methylamine, dimethyl-ethylamine and methylethylbutylamine.



- 3 - The term"aliphatic hydrocarbon" refers to a branched, straight or
cyclic hydrocarbon chain, such as pentane, hexane, heptane oct ane,

cycl open ohexane or m xtures thereof The al i phatic
hydrocargﬁggmg%é@%tane The process may take place a Tﬁﬁﬁ%g&%ﬁgie in the
range from20 to 60C. in a range 5 from340 to 55C The acyl ating steps of
the present invention are preferably conducted in the presence of a base.
Preferred ﬁh&esnqu&mdehmmgamﬁ@fba%ssomkﬁMCMkm@IM®ﬁnopﬁﬁoﬁVﬁ@C%é¢mg a
preferred qrgani chl orlde nre to t e
conmpound Oﬁ% ngwl aészftanei Eeﬁqﬁg%egtgg% Ioémmr:hc %ﬁa%;entane cyB exanff 0?’51111}(2’[?1165 om
1.0 to 2. Otheguf. Tak erisspieferteliabphalic hydbiabon 8.hgptafit.om 1.0 to 1 2

equi valents, e.g. 1.2 equivalents. The anount of the tri-Cl-Csal kyl am ne in
relation t fq1 f - oA Bafatio of
From 5 mol 4G 06RT ARl PLtER FERAYRS. s RRkByldo ARYCE Oh Gob Do 1
| n anot her frasp@dt 58Me present invention provides a process for the
preparation of a conpound of formula I as above, conprising reacting a

conpound Ofrhé %fHHh@stE}Ls cﬁsth&kl@éé‘ﬁt inQerfd8 I SSRRGS &indaaw be t@e p%@]lcm A1 ni ne

and an al i phatic hydrocarbon sol vent by contlnuouslé
t hi onyl chl Bise-dicferhebasey inrludoptsrpiabesss YithdaMegy aensekbye Q% HRIgfetEdn of
thi onyl chl grlbgeptQ. @ sol ution of 20 conmpound Il in an aliphatic hydrocarbon

sol vent, durlng a period of time fron110 m nutes to 5 hours, depending on
the batch s The Qlu oun i s hea he .desi r.ed

t enper at urgil?)?’?lﬂ‘t‘“ttoé %{'gﬂl Cfei ‘Bhe nttﬂijl?)en “&Hﬂuﬁ*ﬁ hérmﬁ"ﬁﬁ Ii“ G PR
different hiamdhe habeke magefrwharaoald cquoaponeitisoal@ldidedg.dtonRl.0 and t he
m xture is heﬁted o the §§S|reg tenperature. 25 I n one enbodi nent the
present i nifent FEHVPTGY Fdes” 89 PF0TEss for the preparation of a compound of
formula | wherein Ris -CH2CH(CH2CH3) 2. I n anot her enbodi nent the present

i nventi on pheowndes o prtoe@s€salgtantiheinprlepar at thoamofineofebnpoundndfof f or nul a |

wher ei n th?n%mda. }?maty%a]‘}(yra% o?ﬁ?’n% l]iiofo/e¥0h©lh %‘l%e i )?%(M(L/oatg"()rbe In a

preferred € resent invention provid S ‘a process for the
pr epar at i omotfh, ag.davpoiynd 30 of fornmula | wherein the tri-Cl- 05a|ky| anm ne
is tributylam ne. Wen using tributylam ne no precipitation of the

hydr oc h!”or b8 o bis Lt 4P ?retsSﬁh‘;\%ﬁﬂ@@ﬁ?{)@@l@@&ﬁﬁ&&s for %:hé]'prepz;[ o comeunds of
formula Il are co rcia avai |l abl e or can be prepared cedures

known to tn@urgi@ﬂfp@wl@éa%%wvey|tﬁ111@@ﬁ@% gRCUngHecoRBIvERE Phcghe! dd%%’*di%Phe iPhi s

Appl i cati ofd3.DASEH 2 OR-AL. h}evmé aligh BRIty 8iehDoh Btk uy e conputeri zed
system for the generatlon of PAC systenatic nonmen- 5 clature. Chem cal

structuresC@HBWHUﬂEﬁ¢¢¥8U%ﬂ%¥ﬂﬁ@éﬁﬁred using ISI'S version 2.2. Any open
val ency appearing on a carbon, oxygen or nitrogen atomin the structures
herei n i ndirgates ‘E&&nﬁfo@&?B@(ﬁnﬂfde@of&ydfeelg&ﬂ‘ﬂmatoﬁmlmﬁmm}[nﬁ'td?a@(ﬁaﬁ(a{ ofon of

Y e e o AR oSy Rl e aid 108 PERRERSGE1ET 0 008 Fa.
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.

25 In one embodiment the present invention provides a process for the preparation of a
compound of formula I wherein R! is -CH,CH(CH,CHa),. 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

30 of formula ] wherein the ri-C;-Csalkylamine is tributylamine. When using tributylamine

" no precipitation of the hydrochloride salt of the tertiary amine occurs.



A mxture of 6.0 kg (28.3 nol) | -(2-ethyl-butyl)-cycl ohexanecarboxylic
acid and 20.6 nL tributylamne (0.085 nmmt) in 10 L heptane was warmed to

50C. 2.5 L (34.5 nmol) of thionyl chloride was added d tes at a
tenperatﬁ?%g%¥”%%*%oc (reaction is endothermc, vigoro ]%%gé%gp%qztlon) and
the reaction m xture was kept at 53-55G.4-An IPC—controI after 60 m nutes

i ndi cat ed conpl ete conversion (0.04% 1-(2-ethyl-butyl)- 15

cycl ohexan&batrdbopynile obforduaibarn oorbmeRialy hydilablatoy £3n bywkepdreklnecar boxyl i ¢

aci d anhydri de atile conponents under reduced pressure
(70C bat h, pTﬁﬂﬁuﬁﬁéw%%éoggg%lﬁgp&gge resi due was obtai ned (assay 92. 5%

I -(2- ethyl butyl cyclohexanecarbonyl chloride, yield 97. Zég w2 Cainms 1.
A process fogenthb th eqasatiton et i ToipApplisationts beedmal AUTON Mihet8im 5 R

i s hydroge gm i £84 dfy&o;ﬁnut%e@@skéﬁwlthéfwyn&fau@& 6 m@g&eeha%@gmﬁsm

substitute y one or nore su bstituents sel ected rom -08a koxy and
C3- C8cyd odlrkys: ; ChaiticakotraridreRe o cEdRMicFad R ¢hus el SEa Bt o Yo whi ch
they are appachedcf ﬂapfe%ﬁ@ &33, ce%ﬂ %}gléx lor Bfiro&8r FBAYiG! Atk RA¥E: 1GoaRr | Si ng

reacting a conpound o
indicates the presence of a hvdrooen atom

Example: Preparation of 1-(2-Ethyl-butyl}-cyclohexanecarbonyl chloride in the
presence of 0.003 Eq. tributylamine and heptane as the solvent.

10 A mixture of 6.0 kg (28.3 mol) 1-(2-ethyl-butyl)-cyclohexanecarboxylic acid and 20.6
mL tributylamine (0.085 mmol) in 10 L heptane was warmed to 50°C. 2.5 L (34.5 mol) of
thionyi chloride was added during 40 minutes at a temperature of 40-50°C (reaction is
endothermic, vigorous gas evolution) and the reaction mixture was kept at 53-55°C. An
IPC-control after 60 minutes indicated complete conversion (0.04% 1-(2-ethyl-butyl)-

15 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%;)



wherein RI, R2 and R3 have the above neanings; with thionylehloride in the
presence of tributylam ne and an aliphatic hydrocarbon solvent. 2. The
process for the preparation of a conmpound of formula Cl wherein R is
hydrogen, Cl-C8al kyl or C2-C8al kenyl whiSch are unsubstituted or substituted
by one or ppfigssubstituents selected from Cl-C8al koxy and C3-C8cycl oal kyl ;
and R2 and R3 are conbined with the carbon atomto which they are attached
to form C3-C7. 20cycl oal kyl or C5-C8cycl oal kenyl; conprising reacting a
conpound of A @rdvetsdol the pggﬁamﬁh@facanpom @drfRdahave the above meanings;
- 5a - with thionylchloride in the presence of tributylam ne and an
al i phatic hydrocarbon solvent additjonally conprising the step of acylating
a conpound of the fornmula a Il RS&,

R’ (1)

Ci

wherein
5 R Ois hydrogen, C,-Cgalkyl or C-Cgalkenyl which are unsubstituted or substituted by
one or more substituents selected from C;-Cgalkoxy and Cs-Cyeycloalkyl; and
R? and R® are combined with the carbon atom to which they are attached to form C3-Cs.
cycloalkyl or Cs-Cgeveloalkenyl,;

comprising reacting a compound of formula II

R R o .
10 R1><(/ (1)
OH

wherein R', R? and R have the above meanings;
with thionylchloride in the presence of tributylamine and an aliphatic hydrocarbon

solvent.

2. The process for the preparation of a compound of formula I

2 RS

i5 ;>K;f0 ()

Cl

wherein
R' is hydrogen, Ci-Cgalkyl or C,-Cgalkenyl which are unsubstituted or substituted by
one or more substituents sefected {rom C;~Cgatkoxy and C3-Cgeycloalkyl; and
R? and R® are combined with the carbon atom to which they are attached to form C3-Co.
20 cycloalkyl or Cs-Cgeycloalkenyl;

comprising reacting a compound of formula I}

R R o )
R1><( an
OH

. 7 3 .
wherein R‘, R and R’ have the above meanings;



H2ZNNH with a conpound of formula Ito yield a conpound of fornmula TV R3 R2
R3N-VR30 R S-S HNNH wherein RI, R2 and R3 are as defined in claim1. -6-
3. The process for the preparation of a conpound of fornula I Cl

wherein R is hydrogen, Cr-C8al kyl or (;Csal kenyl which are unsubstituted
or substituted by 5one or nore substituents selected from Cl - C3al koxy and

C3- C8cycl oal kyl ; and
with thionylchloride in the presence of tributylamine and an aliphatic hydrocarbon

solvent

additionally comprising the step of acylating a compound of the formuia IIT

H,N S8 NH,
5 @ @ (1)

with a compound of formula [ to yield a compound of formula IV
2 3 R3 2
o op<h
R' R
N 3—S NH (Iv)

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



R2 and 123 are conbined with the carbon atomto which they are attached to
form C3-072 cycl oal kyl or C5-C8cycl oal kenyl; conprising reacting a conpound
of formula Ii OH 10 wherein RI, R2 and R3 have the above neanings; wth
thi onylchloride in the presence of trib@tylanine and an aliphatic

hydr ocar bof ‘gl MHEfks ﬁﬁ’%é;h@ﬂﬁét‘xdﬁ aqlr%h juRg of NEmStep of acylating a
conpound of the fornula il H2NNH2 | 5 with a conpound of

formula Ito yield a conpound of fornula VV additionally conprising the

step of reducing the conpound of foIRA (5V with a [educing agent to yield
a conmpound of formula V Fe R’ D

Ci

wherein
R' s hydrogen, C(-Cgalky! or C;-Cgalkenyl which are unsubstituted or substituted by
5 one or more substituents selected from C-Cgalkoxy and C3-Cgcycloalkyl; and
R? and R? are combined with the carbon atom to which they are attached to form Cs-Co.
cycloalkyl or Cs-Cgeycloalkenyl;

comprising reacting a compound of formula I

:1><fo (in

OH

10 wherein R', R? and R’ have the above meanings;
with thionylchloride in the presence of tributylamine and an aliphatic hydrocarbon
solvent
additionally comprising the step of acylating a compound of the formula I
S™S_ NH

H2N 2
7 @ (1

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

3
Rz Rs R Rz

additionally comprising the step of reducing the compound of formula IV with a reducing

agent to yield a compound of formula V

E NH V)

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



- 6a - 4. The process for the preparation of a conpound of fornula I Cl
wherein R' is hydrogen, CrCsal kyl or C2-05al kenyl which are unsubstituted
or substituted by 5one or nore substituents selected from Cl-Csal koxy and
C3-C8cycl oal kyl ; and R2 and R3 are conmbbmed with the carbon atomto which

they are ajtAEed. Lokl LI ChabEl ALY Fhnfiagye! oal kenyl ; comprising

reacting a conpoun I0 wherein R, R2 and R3 have the
above nmeanings; with thionylchloride in the presence of tributylam ne and
an aliphatic hydrocarbon sol vent addftiahglly conprising the step of

acyl ating a conpound of the fornuIaRJ S-S H2NNH2 M

Cl

wherein
R' is hydrogen, C;~Cgalkyl or Co-Cgalkeny] which are unsubstituted or substituted by
5 one or more substituents selected from C;-Cgalkoxy and Cs-Cyeycloalkyl; and
R? and R* are combined with the carbon atom to which they are attached to form Cs-C.
cycloalkyl or Cs-Cygeycloaltkenyl;

comprising reacting a compound of formula I

RLR g
R1><( (I1)
OH

10 wherein R', R? and R? have the above meanings;
with thionylchloride in the presence of tributylamine and an aliphatic hydrocarbon
solvent

additionally comprising the step of acylating a compound of the formula I1II

NS5 NH,
@ <\/ \S (1)

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

3
R? RO _R?
R‘1

Ry 0 1
ff}cgms@zfg av)

additionally comprising the step of reducing the compound of formula I'V with a reducing

agent to yield a compound of formula V

E NH (V)

20 wherein R, R? and R are as defined in claim 1



15 with a conpound of fornmula lto yield a conpound of fornula IV
additionally conprising the step of reducing the conpound of formula IV
with a reducing agent to yield a conpound of fornula V R32 HSNH(V) - 6b -
additionally conprising the step of acyblati ng the conpound of fornula V

with RAC(O - [ &G , - I | - F el . and
RS arc as HarioRieEhlag MR L RER @afoppd oo MR R SO O
accordi ng tooyieldai aangpownepeionmBia Vis i sopropyl. 6. The process according to
clainms 1 to 4 wherein the thionyl chlori,de is present in the range from11.0
to 2.0 equivalents of thionylchloride im _refation to the conpound of
formula 11. 7. The process accordin kaims | to 4 wherein the anount
of the tributylam ne in rel atiRbfexa)® th ramount of the conpound of fornula
fl is at aratio of fromb5 nmol%to P~ nol% 8. The process acco?ﬂﬂng to
clainms 1 to 4 wherein thionylchlori s continuously added. 9. The
process according to clains 1 to 4 wherein in fornula I, R2 and R3 are

combi ned Wi th the carbon.,atomto which they are attached to form
C3- C7cyel oahkigin R, R” and R” are as defined in claim 1 and R™ is C,-Csalkyl.

5 5. The process according to claim 4 wherein R* is isopropyl.

6. The process according to claims 1 to 4 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 11,

7. The process according to claims 1 to 4 wherein the amount of the tributylamine in
10 relation to the amount of the compound of formula Il is at a ratio of from 5 mol% to 0.1

mol%.
8. The process according to claims 1 to 4 wherein thionylchloride is continuously added.

9. The process according to claims 1 to 4 wherein in formula I, R* and R? are combined

with the carbon atom to which they are attached to form C;-Cheycloalkyl.

15 10. The process according to claims 1 to 4 wherein in formula I, R'is CHCH(CH,CH:)
and R? and R” are combined with the carbon atom to which they are attached to form

cyclohexyl.



15 10. The process according to clainms Ito 4 wherein in formula I, R is
CH2ClI ACH2C143)2 and R2 and R3 are conbined with the carbon atomto which
they are attached to formcyclohexyl. - 7 - 11. The process according to
claims 2 and 4 wherein the acylating steps are perforned in the presence of
a base. 12. The process according to claim 1l wherein the base is an
organi ¢ bage: Théﬁlocéfia%c&fr@ﬁg%@ caREOT dingwheredl i muyl@inecrsian: pdiboroedini c

base i s N-methyl norpholine. ***
the presence of a base.

12. The process according to claim 11 wherein the base is an organic base.

13. The process according to claim 12 wherein the organic base is N-methylmorpholine.

n



