0050/ 50508 n of 4-cyano-2-am nonet hylthi azol e The present
i iventi on reﬁatggggta%bg novel process for preparing 5

2-am nonet hyl - 4- cyanot hi azol e. Syntheses for preparing o

2-am nonet hyl t hi azol es which are substituted in the 4 position by an _
elect ron- withdrawi ng group, such as a carboxylic acid or a carboxylic acid

derivati ve, _for .exa an es an a a. t hi oam de, have began
descri bed i RY e?‘ﬁ‘? iopep t r"éyanﬁ1 ﬁ@%ng‘f‘ "leg'fthllﬁé%?nt hesi s sequence is the

construction of the thiazole ring. In the customary literature syntheses,
the 15 thi aZé eoreisegti snvéntioredelntesats iagqoxel hpoaresie foirt preparing

br onopyr usi 2-amimbm@thiy¥al +aearckhi®@zoYedenov, D. Kaiser, C. Kenpter, G
Jung, Angew Chem Int. Ed. Engl. 35 (1996), 1503; (2) Y. Nakanura, C

hi t 99 1008 . (3) J. A
go:/vlnnskl, g c?c?\; fXQS C?:hg{““l‘_ %]‘&% %%1 é"?‘f"h €M North, G
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233: (6) WFUH) EB4e. caﬁboxmmwdésons@dcafnhoxms aerdhcerigabivdi diared, for

exanpl e, 10bgxamgdet angestenriae aniitlh cnvwetdoamidepdente beépn @3cribdd iar by
25 reacti ngtke JAderaBhiée] e With H2S (7) R P. Mdder, F.R Busch, D.C
Ri chter, Org Prep. Proced. Int. 24 (1992), 66; G L| P.M Warner, DJ

Jebar at na e 1 778; T.P.
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Eschennesseryondplyyuvidianid\dexifltivd 9Q0) 6.1%2dendve DRI REESSES cd,escrl bed in
the |iteratruntake &0 S, AAYeH.Ofhem. IntSUEhabE ﬂoasswbéspatﬁb@s on a

| abor at ory (sz:)alye N;jgglyule&rplcoySh%otl@ctdﬁéﬁuggoups :{@y ovm ng to #ﬁ qhq:n an
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the thi %‘gnﬁ]c?gg)w edd)i ¥n WPFHR 4SS Patigeden o Tatrphedsor dr19@\0)40 t he
process is &&édé €51 19 c BohmdditngSyrthesjis 467 s o23dmi(Sl) W98 AGTAL.y
requirements. The synthesis of the thioamdes with Lawesson's reagent on

an industrizile thab&midedividelr 86t i t16id PurpBseNHrE Wta&ﬁé&onﬁor Qiag1b0 the
hi gh cost gf trescéi@gtammlaatﬁit@'r,sawe%%hgef § en(sf 0“”0' halt
these prﬁ?%}i %Eng4arh Vg?rﬁ.ﬂohtlgr{fgﬁlt%nH § ?’P) er R. Bu ch D. .a ©
do Richter, Org. Prep. Proced. Int. 24 (1992), 66; G. Li, P.M.
Warner, D.J. Jebaratnam, J. Org. Chem. 61 (1961), 778; T.P.
Holler, F.Q. Ruan, A. Spaltenstein, P.B. Hopkins, J. Org. Chem.
54 (1989), 4570; T.P. Culbertson, J.M. Dornagala, P. Peterson, S.
30 Bongers, J.B. Nichols, J. Heterocycl. Chem. 24 (1987), 1509; H.
. Moser, A. Flin, A. Steiger, A. Eschenmesser, Helv. Chim. Acta 69
(1986), 1224.

The processes described in the literature are in most cases only
35 suitable for small batches on a laboratory scale. They employ
protective groups which, when used on an industrial scale, would
increase preparation costs owing to the high cost of the starting
materials. Furthermore, in the case of the synthesis of the
thioamides with reaction with H;S, industrial implementation of
40 the process is made difficult owing to high environmental and
safety requirements. The synthesis of the thioamides with
Lawesson’s reagent on an industrial scale is unattractive for
economical reasons, owing to the high cost of the starting
materials. Furthermore, it has been found that these procedures,
45 when the reaction is conducted on a pilot plant scale, do not



0050/ 50508 GO5Q/ 5@5@8e yi el ds that have been described, and/or can only be
realized with very high technical expense. In addition to the _

i nt ernol ecul ar cyclizations nmentioned, 5 intranol ecular cyclizations of an
N- (hydr oxyet hyI )t hi oam de under M tsupobo conditions have al so been

described igy i t T e T

Chem Lett. o entails the

aboverent i fEd2GHs%H e&a\l\@lgﬁotﬁ rﬂltcawe?ﬁpeasfl y accessible

i ndustrially, 2-am nonethyl-4-cyanothi azole would be an interesting

i nt er redi atie feddipiepard rfpes dnteangiasndasecyahizationg mepbiorsdbcul ar - wei ght
subst ances intaamelasplar tdyctibatidis iothiahi Ne(lsydrdiyeithiyh) tintvamidehinhdéor s

are nent|fnﬂi%suhgboeﬁéﬁﬂﬂﬂions|Ha@@Déﬁﬁgﬁﬁéén a&géxmaaa in the literature

omore ML SR A [olhaa, 1 demisy et (5,
N- ( et hoxycdrdofFFREEhy | Eﬁ‘g‘i s(S’n F‘é?ﬁa‘?ﬂe ?%A?Vﬁglﬁgg}?}iedzo

prol yl - [ 2- (4spdyprBkyses di no)th| azol e] met hyl am de hydrochloride. It is an
object d¥0the present invention to provide a process for preparing
2- am nonet hyf -i4- e¥pecddyiazohecesdisi drdahdagtai®@ilygbl e this synthesis
bui | di ng b'ﬂ%;ﬁ@ﬁétﬁ}ﬂ@ﬁ%bﬁiﬁol@ %{1135bé>’a{ﬂ ﬁ@&%&es%!fné"aVe found that
this object;, rﬁggig%_’?e A ?-eg%?ﬁ ﬁ% %8 &%ﬁ&ﬁ Eﬁ? t hi azol e

he - X 955 IP azo

skel et on mh 0- bl ock

ndust | al RPvaRRIEETlfR-veight!p b r >97%
BocHN /35 imbikiters). Sueh) t{lwybuganemomre Nen§186%q’-u\| fqr; exampBRc HN.
/1 1 40 >96958 98067141S Moreover, L-aminomethyl-4-cyanothiazole [sic] can
be used for preparing other thrombin inhibitors and their
prodrugs such as, for example,
N-(ethoxycarbonylmethylene)-(D)-cyclohexylalanyl-3, 4~-dehydro-
20 prolyl-{[2-(4-hydroxyamidino)thiazole]methylamide hydrochloride.

It is an object of the present invention to provide a process for
preparing 2-aminomethyl-4-cyanothiazole, thus making available
this synthesis building block cost efficiently for other

25 syntheses.

We have found that this object is achieved by a novel way of
constructing the thiazole skeleton which makes the
4-cyano-2-methylthiazole building block industrially accessible.

30
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M NO CN CNOO50/5@5@8N /J 1 acid HBN+Nfj 45 S S (VIl) (VII1) 0050/50508
3- where Rl is branched or straight-chain Cl:do-alkyl or (CH2)n R2 5
where n = 0, 1 or 2 and R2 is branched or straight-chain Cl1-C o-al kyl or
Cl- C4- al koxy or Cl-C4-di alkylam no. Prejerred substituents are -QOCH3,

OCH2CH3, - N( Gh@}g RN(J.QZH;‘)M?rchQ_%r g%'flgl%ﬁél_gltaljno CHeéehaE.ﬂ lt& azole ring is

obtai ned by reacting an amnonitril ving the
t hi azol i di ne, foll owed by its ﬁat ive aronati zat [ on Th| azol e synt heses
r t

by oxidation of thiazolidi nes”o ,15 are known fromthe
literature; however, they have only be e§cr| bed on a | aboratory scale.
Frequent| y, these oxidations are carried out using manganese di oxi de.

However, thyge¥ars antg,giives 2 aid/ wﬂsr@ééhdﬂe%l d8 £&aigntdREada. K Kohda,
T. Shioiri, o Jefrah 10& leLE, a21§< 0850 Bg&faﬁ{ n‘é‘ ebgéfé‘reé)bt ai ned
G

8¢ e,
by 20 usin gl enzo aci he presen copper S (10
FyX Tavar g§ At We% 'Ié 3ah§8P%)‘FF3L'ePt(CH8)3'( Né6afs) 26568 - C@ 1) & H) -
Meyers, F.X. Tavares, J. Org. Chem 61 (1996), 8207. Al rost quantltatlve
conver si @@ Hsrebttdiene:dhihnoldﬂe::'mgaslsnobtainedwb;nmhbﬂimé armaxidobBtk {1e)

D.R WIIiawkthR.{2ydteutle] , giring ¥ue £hidkdlidime9kselTdidibgdies Lett. 38

(1997), 33loxidasSiveacbmaPisstidmaracterized by particularly mld reaction
conditions. However, this synthesis, too, has only been carried out on a

gram scal e. reg stlon of a th| azolidine or_thjazolane starting from
i

he

a 30 cyste?hg ESPRLY AXFARLIGR o ddii azehidHhR] o thAgZzeiaremt ur e,

Exanpl es 18r 8Tk iyIWAEPR Bhe ykiterpsurss dhowrrerhethey riavs onlyi been

am noal dehydescxtxbagi ve ahbahdnatoryanealsd) Frieuentifj cthdse blkédatmverared

into the theazpiel Gud tBEnd Makeheden@iokidelr MILIEL, ¢HBREV@Ekiant gives

a- ani noal debyHiPSncRlc@abal y¥&Idk 930ke nAtaddr 4OVREnal NGY, 34§08 .g

cormer ci al | o el aldaBher ppd ztgﬁi?gamé cLogs " dldve. 10 e, prepargl [romhe

Correspogglrga&gﬂﬁg%bgg£°1c esterstlé)the presenée of copper salts (10)
F.X. Tavares, A.I. Meyers, Tetrahedron Lett. 35 (1994), 6803;
(11) A.I. Meyers, F.X. Tavares, J. Org. Chem. 61 (1996), 8207.
Almost quantitative conversion is obtained in the presence of
bromochloroform and DBU (12) D.R. Williams, P.D. Lowder, Y.G. Yu,

25 D.A. Brooks, Tetrahedron Lett. 38 (1997), 331. This reaction is

characterized by particularly mild reaction conditions. However,

this synthesis, too, has only been carried out on a gram scale.

The preparation of a thiazolidine or thiazolane starting from a

30 cysteine derivative has only rarely been mentioned in the
literature. Examples are known where a cysteine ester has been
reacted with aminoaldehydes to give the thiazolane (3), (4),
which is then converted into the thiazole via the thiazolidine
intermediate. However, a-aminoaldehydes are not very stable.

35 Moreover, they are not commercially available, and they therefore
have to be prepared from the corresponding amino acids by
multi-step processes.

In addition, thiazolidine syntheses are known where the

40 thiazolidine is obtained by reacting the cysteine derivative with
imido esters (3), (4), (10), (13) K. Inami, T. Shiba, Bull. Chem.
Soc. Jpn. 58 (1985), 352. However, imido esters are likewise not
commercially available and have to be synthesized by a multi-step
process, for example from an aminonitrile.

45



i n additi on998Q/28H9&i ne syntheses are known where the 40 thiazolidine is
obtai ned by reacting the cysteine derivative with imdo esters (3), (4),
(10), (13) K Inam, T. Shiba, Bull. Chem Soc. Jpn. 58 (1985), 352.
However, imdo esters aré |ikew se not 4 conmercially avail able and have to

be synt hesi aedobdir®y "8d kheSiffentiionGeefie tR{aRFMNE FASBALNREERLA! ££d4 €
45 0050150508 dni ASEQIdnRY el RfaauRYEOLLOD cdliorsBhaZRld UdIRCBS of
synt hesi zedtL%ogn staé!itn%m nen! tr |A , &ﬁ” tk q‘.l?JanI Itative ionvta{ sl on he
reaction of T PhE EySrEl A8 o5t MINRFRIBERTDT 1 ok PATA1EUIET ciltsamethE! itdhy |
and et hyl E5M¥} SShGTSn VAED hhn sroseched mmknaasetepiteile isacarsiedruts in
an inert SoRpear, ineyt seawphie, iforcpshimplerimmyclikacn epdrerchainsethems, THF,
di oxane, DMVEwchnascEFgnidioxame, DME, Oh addtuniratied, byeE) aeachQBgisaedy as
CHszM, b?‘@ﬂ@dﬁécdfhdﬂr?' €QBR. adlcH, 017 c;frglgo{a@ if m%leﬁ@,(gé-ﬁﬁ-agi COBO' :
preferably : (o] " a e pr nce, o ase,
such as, fo?ig%atq? e, ej%ﬁkﬁ ) cﬁngiﬁ%%ﬁl e?ﬁf‘g?#@?iﬁg lﬁ%ﬁ)? ?’gFﬂ%}’ ,no%BU,
DBN ( pr ef er 8B §SE4H ) hyPalih BT SSeRES B & S§/nSUER 2% hHPTHEXBRP LR 7 e
quant i t attPvEEYs ¢ FOrRBOLIRG e YFAGAAY, t HitiHine, PMAP o ORIht DBN i prefededliyse
carried out t¥irethyphamisel) vehhes thdaehlidind ararethepl be oxidiceidnat ed
hydr ocar bonquahtitstrizedy tyCthe coRdespoatitpithilaodéNerfe didalién a4 nes,
such as NEU 311«%%&%39%5 R b%'n“%ne%dl\{é#g@g SYLRMAORY: il &N

uti di s : ucts
enpl oyed gléf{%ﬁ | %%t 23 %e%}l gl%épéémf'?%%eutorcggf: F%/cp%?‘fﬁp@&'fzgﬁ.mme next
step in ?’ %% esi s sequence according to the invention is the
am nolysis of the ester to give the am-de. The 25 am nolysis can be
carried outOkgarnid aminesousugiedisUNERyd norpabtbhe) i mymikiine|, apsa® ution. It is
possi bl e t o(dinethlytafbhosyMddineohtid | DS difner sexeaPd$ BasetOH, Et OH,

I PrOH), but al so aqueous NH3 solutions (for exanple 25% strength). 30 In

aqueous bidy i hi r s are . required:. for this reason,
pr ef erence Illgx(:;g#th%%@té séll1E£:1£)%e1"(§:lriN gg mﬁé‘g%??s‘%‘t i?%HSPeOWI %yﬁdod?ﬁﬁcﬁi]%ﬁé‘r the
space-ti me $781 § P8 PP QL £Osh ¥ PY HG9F1PRe i nvention is characteri zed
in that the reaction can be carried out in highly concentrated form using
the crude 3Bhe mextobterritoxihel syathesisstsequehtet imcqudingssoi shearri ed out

on invention is the aminolysis of the ester to give the amide. The
25 aminolysis can be carried out both in aqueous medium and in
alcoholic ammonia solution. It is possible to use alcoholic NH3
solutions (for example in MeOH, EtOH, iPrOH), but also aqueous NH3
solutions (for example 25% strength).

30 In aqueous NH3 solutions, higher NH3 excesses are required; for
this reason, preference is given to alcoholic NHj solutions, owing
to the higher space-time yield. The process according to the
invention is characterized in that the reaction can be carried
out in highly concentrated form using the crude

35 thiazolecarboxylic acid ester. If the process is carried out on
an industrial scale, this results in a good space-time yield.

The conversion into the 2-aminomethyl-4-cyanothiazole (VIII) or
(Ta) and (Ib) can then be carried out in a simple manner by

40 dehydratization using, for example, trifluoroacetic anhydride,
and subsequent gentle removal of the BOC protective group.

The process according to the invention is characterized in that
it can be carried out in a simple manner, without costly

45 purification. All the essential reaction steps proceed with
quantitative or almost quantitative yields. The costs of the



an i ndustri@P58£8P808this results in a good space-tine yield. The
conversion into the 2-am nonet hyl - 4-cyanot hiazole (VMI11) or (la) and (Ib)
can then be carried out in a sinple nmanner by 40 dehydratization using, for
exanpl e, trifluoroacetic anhydride, a®d subsequent gentle renoval of the

BOC pr ot ectsﬂ@carx@uaat&fam QAERS JoR( COndli tHe Lge!l B toWRNIsuBBthfices (in
characteri z€ 11f'2:ut1|3§t abd f%%nb%ecﬁié#gﬁﬁéﬁnwﬁtﬂ a sinple manner, w thout
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costly 45 I catlio e essen reaction steps proceed W th
guantitative or alnost quantjtative yields. The costs of, t he 0050/50508 5
starting nebdiewise Bpexpegiedyas: khe ABinglysisi of sthR tdHagelerar besatdiccul ar
gases) cah aeidliesyenswithiadueocusk amneria rfux givectheashidzelenanbéyanigiesf t he
t hi azol ecarbosferenceSigcyiverstter usihd i L@essadfoat ddastgsvaolae

thi azol ecarbgxprdidats &F i, CRACPASL THMYF b HEI TUhAN 10Xm6E8r Uqualvaheaes S
mol ar - equi yal tsnglé\"%so oBQiﬁi&L&lé‘ sl%f ai‘Eoﬁ JsQﬂ.HB # &q“' val ent s

Qe oo &H%@Wﬁ’é@&oﬁ?& Tieiee BE BhS %ﬁﬁm wﬁ@rshwg R anal s o

with isopP o‘ﬂ%ﬁﬁ)lhlgmr atlahdihosgy E‘lﬁée%aISOPJEtOPaF@lpo%%l#I@hpéscalﬁ'?yuﬁﬁﬂ fifke
reacti on wiis pssliblanbontarnyf okki3the Thendthiionz wii el asriedy lamounts doe MNEBL can
be obtained in crystalline form By hydrolyzing the ester with, for

THER S ot %1#%‘**’%;"?%&%‘1"‘%3
W|th 00 dsyt At § edTTEasd) EdarDoxyT I ¢ e d
¢ BF ot rdrorigerapLitiena, APHACTed BF H-CRALCEHS AGeiFdon; of acid,

advant ageoust ti® adseppeesilie tRi RFePetarboRasiEele rmannere 2pdt Vil geed
wi t hout i swiedidsngheheomsispondSngr BOCepratmateyistiri awo lesharbeoxylic adikuby

possi bl e t otpisepadutet he crystalline amde in a yield of > 50% at little
techni cal expense. 25 The present invention rel ates to a process for

reparin - ar, N0 t t.s f h 0 Lae la
gndpl b 380 '\}2@'%@ L%EA& %JNEB %ﬁi&ﬁ gﬁ:hiébg vgn’gaéegtfg"
prepare t t 1azolecarboxam1de in a’o ot process, without
isolating the ester. Starting from cysteine ester, it is thus
possible to prepare the crystalline amide in a yield of > 50%, at
little technical expense.
25
The present invention relates to a process for preparing
2-aminomethyl-4-cyanothiazole and its salts of the formulae Ia
and Ib

30

N | N
an * HzN/\(/J/CN HzN/\(/‘]/CN
S S
n

(1a) (Ib)

35 in which
n=1o0r 2 and
for n = 1, X is chloride, bromide, triflate and hydrogen sulfate
and
for n = 2, X is sulfate,

40
which can be reacted [sic] by introducing the
tert-butyloxycarbonyl protective group (BOC) on the nitrogen of
the aminoacetonitrile, followed by reaction with cysteine ester
and oxidation to the corresponding thiazole-4-carboxylic acid

45 ester and further conversion into the thiazole-4-carboxamide and
finally the 4-cyanothiazole derivative.



35 in whi choo56/806082 and for n = 1, X is chloride, bromde, triflate and
hydrogen sulfate and.for n = 2, Xis sulfate, 40 which can be reacted

[sic] by introducing the tert-butyloxycarbonyl protective group (BOC) on
the nitrogen of the am noacetonitrileg followed by reaction with cysteine

ester and 'Pﬁ% téyggogglé%ecsowgsgﬁgdﬁ}gl talyﬁgﬁﬁbg 1 4-carboxylic acid 45

ester and fur Qonver I Oon

hoxam de and ally
the 4- cyano‘t’?ﬁ%ﬁz&l SJRFPIEiT A &1 306‘35? ‘35; Pa%%® ?‘éesr“\ﬂgl
and. VI | | areadvaintaigeousilyg iihous, Susther tW?ékrﬁPer e é%l’@s TPHPQRELYE can be
converted subsaguegpeopsbguctM t hout further work-up, into the respective
subsequeng product. 5 The 4-cyanothiazole salt VIII, which is enbraced by

the forml apy, A_aqi aobﬁla;‘@fé ed1png fIP'ihﬁ%t 5! Jeﬁslrar&raiw eﬁé Phalnfh13aS €S
to give th t-%ree eI qlfnthe on%r% rlr% 18 %1 lonr%v%n o sfeusrtther nor e -
rel ates to Proceesas T6f repaldeﬁ (} fih Cy anot i |azo and its
salts of th‘él‘f%rtrhﬁéélF'af%FnchrB‘%gW rl“lHRl SS n (1a) (Ib) in
which 20 n =1 or 2 and for n =1, Xis chlorlde, brom de, triflate and
hydr ogenieuthietimveatdonf furthermdre XréTatsas ftat protesddre foropessarimprdi ng to

the i nvent2%1&051@&?1%3}&110'&19201@%&&3r:."EB' 8alts 2or BoeHEoEM{d® 14 S
stirred vmtgh@ﬁ)ystel ne ester of the formula Il 30 HZN COOX I11n

: N N
15 HaX *| N /\(/J/CN HZN/\(/ ICN
S S
n

(Ia) (Ib)

in which

20 n = 1 or 2 and
for n = 1, X is chloride, bromide, triflate and hydrogen sulfate
and, '
for n = 2, X is sulfate. In the process according to the
invention, the aminonitrile of the formula II

25

I
BocHN\\/,CN (U

is stirred with a cysteine ester of the formula III

30 H,N COOR

2
:]/ 1 (n

HS

in which R! is branched or linear C;_jg-alkyl or

35
,/’(CHZ)n
O

where n = 0, 1 or 2 and R? is branched or straight-chain

40 C;-Cjp-alkyl or C;-Cs-alkoxy or C;-Cy-dialkylamino, in an inert
solvent in the presence of a base at from 0°C to 80°C until the
reaction has essentially proceeded to completion.

The cysteine ester is preferably present as hydrochloride.
45



HS i n whi chO@®30¥50508nched or |inear Cl_10-alkyl or 35 (CH2)n \\~ R2 where
n=0, 1 or 2 and R2 i.s branched or straight-chain 40 Cl-Cl10-al kyl or

Cl- C4- al koxy or Cl-C4-dial kylamno, in an inert solvent in the presence of
a base at fromOC to 80C'until the regction has essentially proceeded to

conpl eti on. tej e r I e .hyd ide. 45
0050/ 50508 07 B Rgy Er e OBl e 2B EhTEA ok, DHAE Pha R CHREM A e
thiazolidine® 1V COORL N (M 5 BocHN_ S can be oxidized in an inert

solvent. The resulting thiazol ecarboxylic acpgrester of the fornula V 10

COOR1 BocHN_ // 1 M \ S 15 in which RN as defined abowg is stirred in
an al cohob R2OH, in which R2 i Bophipchgdd ®r |inear Cl_8-al kyl,
HO CH2- CH2-, HO CH2- CH2-CH2- or C1_4-al -0 CH2-CH2-, at fromOC to 40C
with fromd,tgoQ qgkéédeﬂ}“ yakgns-s %%1% until the reaction has

ede et on: ol'r t he

essentially proce to conple owi ng the steps above,
process can be carried out without isolation of the internediates. The

t hi azol ecar Dk &ifisdd térg t Hhlazolegpeberylins acdrtpst@pdNthe fonmk an be
filteredl®ff as a solid. 30 Furthernore, the amide VI can subsequently be
dehydrated to give COOR!

BocHN \/ZK V)
s :

15 in which R! is as defined above is stirred in an alcohol R20H, in
which R? is branched or linear Cj_g-alkyl, HO-CH,-CHp-,
HO-CH3-CHz-CHy~ or Cj;_g-alkyl-O-CH;-CH,~, at from 0°C to 40°C with
from 1 to 50 molar equivalents of NHs; until the reaction has
essentially proceeded to completion.

20
Following the steps above, the process can be carried out without
isolation of the intermediates.

The thiazolecarboxamide of the formula VI
25 CONH,

BocHN \/EX v
S

can be filtered off as a solid.

30
Furthermore, the amide VI can subsequently be dehydrated to give
the BOC-protected 4-cyanothiazole of the formula VII

CN
N
35 BocHN \/Q_g (Vi
s

and the BOC protective group can be removed.

40 Furthermore, the invention relates to a process for preparing the
compound of the formula V

COOR?

N
BocHN .
45 o \/«j "



t he BOC- pr coos0 As0508Yyanot hi azole of the formula VII CN 35 BocHN. NID S
and the BOC protective group can be renoved. 40 Furthernore, the invention
relates to a process for preparing the conpound of the fornula V COORL

BocHN_ // 1 M 45 S 0050750508 8 in wgich the amnonitrile of the fornula

||  BocHN~CN stisred. w ste t of the fornmula |11
H2NJY COORL™ rt(‘“ﬁhllc’ﬁHgﬁiOaIﬁ‘WO\ﬂﬂ'Ffﬁiﬁl&l Ct\"ﬁr anc § ffI I near Cl1_10-al kyl or
(CH2)n R2 15 where n = 0, 1 or 2 and R2 branched or ﬁJght chai n

Cl- C10-al kyl or Cil-4- alkoxy or CcrEeegN #iylanlno in an |Lert solvent in
the presence of a base at fromOC to 80C until the reaction has

essenti al § i Pr2eeedadyieh GOEseLiNG estlr brapRé opsinailes whten preparing the
conmpound of the formula IV " N~ (MBocHN_// .S 25 according to the

above process, the resulting thi aﬁﬁl ecarﬁ?gxyl ic acid ester of the formula -
V COORL BocHN 11 1 (V) 30 Sin fs as defined above is stirred in
an al cohol R20H at fromOC to 40C vmsz from1l to 50 nol ar®equi val ents of
NH3 in an aqueous anmonia solutiopsdntil the reaction has essentially gone
35 to coppl & iwdichFRE tixebrahehed her i1inealri OfL;pea BtES dro corrpound [sic] of

t he
_~(CHz)y,
\©_R2

15 where n = 0, 1 or 2 and R? is branched or straight-chain
C1-Cjp—alkyl or C;-Cg-alkoxy or C;-Cy-dialkylamino in an inert
solvent in the presence of a base at from 0°C to 80°C until the
reaction has essentially proceeded to completion.

20 If appropriate, when preparing the compound of the formula IV
COOR!

BocHN \/zj
S

25 according to the above process, the resulting thiazolecarboxylic
acid ester of the formula V

w)

COOR!
N
BocHN /i § \]
30 , \/(s

in which R! is as defined above is stirred in an alcohol R20H at

from 0°C to 40°C with from 1 to 50 molar equivalents of NH3 in an

aqueous ammonia solution until the reaction has essentially gone
35 to completion.

Furthermore, the invention relates to compound [sic] of the
formulae Ia and Ib

N : N
' S S
n

(ta) (1b)

40

45 in which
n=1o0r 2 and



fornul ae 1 a08RQ/PA58 HNX * N N/ CN HZNIN/ CN ---C S~ n ()a) ()b) 45
in which n =1 or 2 and 0050/50508 9 for n =1, X is chloride, brom de,
triflate and hydrogen sulfate and for n = 2, Xis sulfate, 5 and to

[l acuna] conpound of the formula VI @ BocHN Nlg S 10 Exanple 1

Thi azol i di neoflﬁ/)- 15 205slcmndriadl BRbhidd, Ffe@@fqaeéoaﬁ& radlaaro@@ﬁ Qﬁf§e91eV6d

in 1160 ml met hanol and |n t he presence of 23. .
triethylam adn1 g Wi t .7 g of L-cysteine ethyI ester. The m xt ure
I s heated atg‘ % 'f § ¢ reaction mxture is concentrated under

reduced pressure and t he re5|due I's adm xed 20 with 700 m of tol uene

and. 300 nP afdvin dlac@ha] néonpouad of the rfamohudia WODmM t enperature for

anot her hour. The phases are separated and the organi ¢ phase is washed
twice with 200 m[sic] of water. The conbi®®d aqueous phases are extracted
with toluene: The conbined organi c phadles{ are concentrategpat 60C under
reduced 25 pressure. Yield 366.BgcHN 1H NVR (DVBO-d6):b = 7.4 (t,

1H, NH), 5.1 (t, 1H, CHCOCEt), 4.2 (q, OCH20CH3), 3.9 (s, 2H, CH2NH)
3.5 (d/d1°1H SCHHCH), 3.4 30 (d/d, 1H, SCHHCH), 1.4 (s, 9H, tert-butyl),
1.2 (t, 3H OCH2CH3) PPM Exanple 2 Ethyl thiazol ecarboxylate (V) 35 464 ¢
(1.61 mmol )Exdmgld azol i dine are dissolved in 2 1 of nethylene chloride

and, at frofhizxdiQdife e xed with 277 g of

15 205.1 g (1.31 mol) of BOC-acetonitrile are dissolved in 1160 ml
of methanol and, in the presence of 23.2 g (0.23 mol) of
triethylamine, admixed with 244.7 g of L-cysteine ethyl ester.
The mixture is heated at 60-65°C for 20 h. The reaction mixture is
concentrated under reduced pressure and the residue is admixed

20 with 700 ml of toluene and 300 ml of water. The mixture is
stirred at room temperature for another hour. The phases are
separated and the organic phase is washed twice with 200 m [sic]
of water. The combined aqueous phases are extracted with toluene.
The combined organic phases are concentrated at 60°C under reduced

25 pressure.

Yield 366.3 g (>97 %)

lH-NMR (DMSO-d$):3 = 7.4 (t, 1H, NH), 5.1 (t, 1H, CHCOOEt), 4.2
30 (d/d, 1H, SCHHCH), 1.4 (s, 9H, tert-butyl), 1.2 (t, 3H, OCH,CHs)
ppm.

Example 2
Ethyl thiazolecarboxylate (V)

35
464 g (1.61 mmol) of thiazolidine are dissolved in 2 1 of
methylene chloride and, at from -5 to 0°C, admixed with 277 g of
DBU. At from -5 to 0°C, 364 g of bromotrichloromethane are then
added dropwise over a period of one hour, and the mixture is

40 stirred at this temperature for 20 h. 1 1 of water is added, and
the reaction mixture is allowed to warm to room temperature. The
organic phase is washed with 1 1 of water and 1 1 of aqueous
ammonium chloride solution and concentrated at 50°C under reduced
pressure.

45 Yield 458 g (100 %), [yield corrected for purity: 96 %]



DBU. At fro@050/50508 364 g of bronotrichl oronethane are then added

dropwi se over a period of one hour, and the mxture is 40 stirred at this
tenperature for 20 h. 1 1 of water is added, and the reaction mxture is
allowed to warmto room tenperature. organi ¢ phase is washed with 1 1

of. water angy ok QbuagUEAUS 5 angmw d(ﬁ%gog: cﬁgg)utlog dﬁpn ggr ted at
pur 53“567@”8%%0@%@%2 162 1 ol (o) o B ke ccﬁzg
7.8 (s- N, OFHaCHy)4 PPDY CHZNH) 4.3 (q, 2H, OCH2c:Hs 1.4 (s, 9H :

tert-butyl), 1.3 (t, 3H OCH2CH3) PPM 5 Exanple 3
N- et hyl -t Bi azanlsksansboxam de (V1) 33.5 g (0.18 mol) of thiazolyl ester are

di ssol ved i R-ddi}y10en@hzolBtdtHamdBd gvj Of water and, at 5-10C, anmonia
is introduced 10 until the solution is saturated. The reaction mxture S

stirred at ratu erni gh The sol ven Qra

residue is, g érapﬁgk’éﬂihpoﬁl 6%°$‘r¥10€fs*ﬁrb&f:5né?‘ ]ﬁvfad% E?g n?fso ooI ed
to OC. The Petkanql and Bsm}|qf aragropRdmiath Ss30f¢ orAmmopdands inxasdugedh in
each casd036ntdl dfhensbluobbot iEncatwratedv tThel Teantban mictswre3is nstifreldl BE
and dried uagerodntdeapdrt eSS Wvernidhe! drhe/ sd1¢ent828 , evdpoirdtear &Lt f or

purity: 55% @@m Q3,t Be sédd, azgkédlige ﬁmab@yﬁﬁ oflhk%aﬁws%@)mx%ureS 2

(s, 1H, SCH 3 CH2NH) ,
14 (s %er ed g? 0 gcglb'rhz g gﬁ;ﬂ?ate ig’ gl.lt %erﬁ with SsuctTon’
2- ani norret h yrsbed: FhY’ | APOriT Y OF| PYPuTINY GndotBicegiithys
BOC- pr ot &8t e@l %émhafalsec%ﬁ U@kzgﬁ #EBE\And \Giried zsdgnsmmsi Preggured of

di chl or onet hdeld A7d3 gt ($8%Ym Helld 6Grramhadk EdrwpthitB: $5¢ baséd@ oroltheof
triethyl am pRiddsliding @mployd@.nol ) of trifluor oacet i ¢ anhydride. The

m ;(ture \A/a51§_tNMrR{ngM§(f)_o<?]s onﬁ bogiry a(@d 3kl og@&t ddi: m.ko —20%25,&8 320; i of -
wat er were n phases ar

|sopropagBI ¢ HC1 %erlei hd‘deda(t%d tz}éﬂéa orga |c§p ags’ éﬁ'{'fetr%gxt orey i\k/\lggmheat ed .
tothe b for 3 h, stirred at 20-25C overnight and cooled to from-5 to

0C for 2.5 BXa®e® fhe solid was filtered off. It was washed with
di chl or onet Peeparatdodr 0£ R -affiinomgahgl-4-cyanothiazole hydrochloride (VIII)

75.0 g (0.29 mol) of BOC-protected thiazolecarboxamide (VI) were
25 suspended in 524 ml of dichloromethane and, at from -5° to 0°C,
admixed with 78.9 g (0.78 mol) of triethylamine and 79.5 g
(0.38 mol) of trifluoroacetic anhydride. The mixture was stirred
for one hour and allowed to warm to 20-25°C, 1190 ml of water were
added and the phases were separated. 160 ml of 5-6 N
30 isopropanolic HCl were added to the organic phase, the mixture
was heated to the boil for 3 h, stirred at 20-25°C overnight and
cooled to from -5 to 0°C for 2.5 h, and the solid was filtered
off. It was washed with dichloromethane and dried. This gave
48.1 g of 2-aminomethyl-4-cyanothiazole of a purity by HPLC of
35 99.4 area %, which corresponds to a yield of 94.3% for these two
steps.
1g-NMR (DMSO-d%, in ppm): 8.98 (s, broad, 2H, NH;), 8.95 (s, lH,
Ar-H), 4.50 (s, 2H, CHj)

40 Example 5
Preparation of N-(ethoxycarbonylmethylene)-(D)-cyclohexylalanyl-
3,4-dehydroprolyl-[2-(4-hydroxyamidino)thiazole Jmethylamide
hydrochloride

45 The 2-aminomethyl-4-cyanothiazole hydrochloride obtained in
Example 4 is processed further as follows:



48.1 g of 209504/50508y| - 4- cyanot hi azole of a purity by HPLC of 35 99.4 area
% which corresponds t.o a yield of 94.3% for these two steps. 1H NWMR
(DVMBO-d6, in ppm: 8.98 (s, broad, 2H NH2), 8.95 (s, 1H Ar-H, 4.50 (s,
2H, CH2) 40 Exanple 5 Preparation of

11
nyl pe
gr,( eégﬁ%?gp?gl il’ %%ﬁg %aﬁ%’cﬂ I}%éﬁhﬁﬁﬁ%orrgt eth%lwl%ydrochl oride
45 The 2-am nomet ot hi azol e hydrochl ori de obtained in Exanple 4

I s processed further as foI | ows: 0050/50508 11 a) _

3, 4- dehydr opr ol $+ARinquetdydné)yeyanctdiipzode hyydrouhleritdgd( &t g,0Bi6demmol )

2- Am noneshy| - 4way asddedl aoohesdlgtianhlosr Bde-3 S-dehyde4prdDine (77V8Sg fdded
to a sol ut |1 03 084 8Qmcd.) 41qela¥éﬁ9mdg 'c'ﬂ@.lof:gc(z)e? ﬂo 9 ﬂ@vfﬁord %5 t iy ce“e
7 Lt el g T R sl
-5C, propanephB} g’ﬁ(ﬁﬁléfrégpdt%n g’e(‘gb@/ﬂst}r‘é §PH 1'?1 ¥ mMACL0 acetate,
290 g, 456 nnolyr‘a%netﬂb@ﬁpaeﬁw %RJ@pWPQEd% @0%pstrengtti in ethplter 13 h,
t he reacfPon ni atetratenadagnetbd amo2()CrasnchelGddedofiropiine evrerchl ori de
and then 310 n pefiodwaifer wersfesidad. hThend Gavtd oRNASLL YRS wasPakahed «f T
the aqueous phgge W@ﬁd"‘@ﬁh%ﬁ Wt Be@ﬂ;?l 18258y S0P Hh0516 %t pANnd the

organi ¢ phases \e T anl c ases Jer mx ed
with 200 m of vva er an Fﬁ&'ed hﬁl 8 ﬁ%

A
hydr ochl ori ¢ act#€°HfeP Pﬁﬁn‘?"%’ §§Q Y)(é%h Pt 88 ’B‘F‘Fhib@d’iencﬁﬂaﬁr-‘rq‘fén
washed wtPh 200274 e opgamic W®owe§ﬁtcmum-owgam@msé emganic
distilled off aphhsE® wereradmikesl watht 20@mupfi waB86P amd athel paEpWaPanol . 140 -
n  (about 2 noddjusted valpmts)usihg &Sﬁéonﬁfaﬂdcmbyﬂémd)f ’I'ﬁe éfé&hi’@fe
added, Ianr(‘j tﬂe &geu'iv%sv‘gé paelRd oe® 4 aﬂ?%n itheh w ﬁ
e

A Tur t hep, 140 ﬁ%@hrs%%r‘g%%na%@ré oTgehis Pﬁﬁaetr%?ﬁ )
at 80C ?8r one- Mo tHe ‘ﬁ‘i‘%(t%%g %‘Erbe“@qﬂ‘énf’lf i39PRRARANCR 0| é’élo tTL OC and
stirred at 0OC ftﬁb% Rolipkar weguivglenteh Qﬂwéspprpeaan)@wdmphb@rmtat ed
out as a salt. &Ha pevduaddedhs and tbheemlixture was heated to 40-45°C. After

about 12 hours, the removal of the protective group removal

[sic] was complete (TLC control). A further 140 ml of

25 isopropanol were added, and the solution was heated at 80°C

for one hour. The mixture was subsequently slowly cooled to

0°C and stirred at 0°C for 18 hours, during which the title

compound precipitated out as a salt. The product was filtered

off and the crystals were washed with pre-cooled isopropanol

30 and then with diisopropyl ether. 680 g (yield 72%) of the
title compound were isolated as a white crystalline product.

troI)

b) N-(tert-butoxycarbonylmethylene)-(BOC)-(D)~-cyclohexylalanyl-
3,4-dehydroprolyl-[2-(4-cyano)thiazole Jmethylamide
35 :
3,4-Dehydroprolyl-[2-(4-cyano)thiazolylmethyl]amide
hydrochloride (59 g, 218 mmol) were added to a solution of
N—(tert-butoxycarbonylmethylene)—(BOC)-(D)-cyclohexylalanine
(preparation described in WO 9806741; 79 g, 206 mmol) in
40 methylene chloride (640 ml). At 0-10°C, diisopropylethylamine
(112 g, 867 mmol) and propanephosphonic acid anhydride
solution (50% strength in ethyl acetate, 193 g, 303 mmol)
were successively added dropwise. The reaction was monitored
by TLC. After the reaction had proceeded to completion, the
45 solution was warmed to room temperature, and 180 ml of water
were added. The pH of the mixture was adjusted to pH 3 using
conc. hydrochloric acid. The organic phase was separated - off - -



of f and t he 0O5PS 50508 er e washed with pre-cool ed i sopropanol 30 and then
wtth diisopropyl ether. 680 g (yield 729% of the title conpound were
i solated as a white crystalline product. b)

N-(tert-butoxycarbonyl met'hyl ene) - (BOC) 14D) - cycl _ohexy!SaI anyl -

3,.4- dehydr opr ol - ) Ll .

3, 4- Dehgdr oBr ol Y a[é%li }qg%%ﬁgés I%&g@} %%}Eﬁ?%am% é:% ﬁgﬁ?o%ﬁ%rllzgemg@fg,
218 mmoi) were éﬁa ¥ QF&%‘?BF ?tﬂﬁhﬁ combined organic phases were was.ed .

N- (tert - but oxycHtEBr | HHEHRGFehE) -NIBOE) Webpr c3 IRFhéx@hdl bhemarashedepatht i on
described in WO13808Y4if wAgey, and@imiwedl pven rdynastioy enkfate orande th640 ) .
At 0-10C, 5di i sopodpgtetwas daiboelldd bEfgundér redmicedapeedsObseMi@s ghegi C
aci d anhydride 139t {s0y ¢30YapidLNH £if16 Etpmal 35Ca é@%ﬂ,beswéog )
wer e successively added dropw se. The reaction was nonitore y T i ter

t he reaction_ha oceeded to conpletion, the 45 solution was warned to
room t enper 52 ur g,’ P{i?‘ﬁf: Oy cg{b%%]&et%gge Lo RAE) TR -p¥Fighenyd adanylr e

was adj ust ed t o3ptréehidreprednt-[ inldr-byaroxyamising) tihazolemethylhnide was
separated0Oof f* 0050/50508 12 and the aqueous phase was extracted once
more with 120 ni- pfertviutpkeosridiyliedfy1die) @) 0es ) O FiHe R as S5y e €
O vaber " o L kel et PO OO R 0.
of wate
of f under reducbéﬁgp%%é}d?gg%%ssso%\?g li_l%“@“(oér)gog e’f‘ﬁ ’ otfq‘e[ ﬁ@iPF%‘P'é
conpound as a % egoy+th hydroxylamine hydrochloridé (6.41 g,
N- (tert- BAt oxyc? voFfoddt Apd edichsopBopyl¢ )y amineh¢R9+ &l nydl.6 ml,
3, 4- dehydr opr ol ¥34 {2 mndlhydas aiamlyi addedi drpwdkeeibyh arodidngl Quater
N- (tert - but oxy IO HoTehiY | @NencBOR) - ARe:c Vi SReXYA A1 ot room
3. 4- dehydropr ol ydmdedutfrey 2 eaRe3ba] SPHIMATAE bofednGared udadiiol) |
di ssolved in et ed( B?gs%%g qu% SQ ]l:_.lt_tI:OHY was adJF”n xe hYﬁmwF % roxyl am ne
hydr ochl ggi de (&, S UHDP) 2ahAHY SIEPSRTTRE M 81098 gy
31.6 m, 20184, 5°HRD FPuAB REHLPRRIABICKAIRARSET RS R IGAHGORRaPRASE bat h)
to this suspensfash adapgeedste ¢ 3t npina2mthydsoghlonipaciduped t he reaction
sol ution was coEactededThmdeganiedplask ass vdshed Stetpat eddyawyth
evaporator, thevatesi,ddeis@sovty malgAss i | Fu1FRLBY RN coleftirdebdal fieand t he
aqueous phase M@faced] psésshled uBlng 4SEABINIYPLLFY LT ithePEhdi A0 vas

25 triturated with n-hexane, giving 22.5 g of the title compound

as an almost pure white solid.

nol ) was

i
=5

d) -N-ethoxycarbonylmethylene-(D)-cyclohexylalanyl—3,4-dehydro—
prolyl-[2-(4-hydroxyamidino)thiazole Jmethylamide
30 hydrochloride

N-(tert-butoxycarbonylmethylene)-(BOC)-(D)—cyclohexylalanyl-
3,4-dehydroproly1—[2—(4-hydroxyamidino)thiazole]methylamide
(2.0 g, 3.15 mmol) were [sic] dissolved in ethanol (25 ml),

35 and the solution was admixed with 10 ml of 5N hydrochloric
acid in ether and stirred at 60°C for 3 h.

Since, according to TLC (methylene chloride/methanol/acetic

acid: 100/20/5), conversion was not complete, another 10 ml

40 of 5N hydrochloric acid in ether were added, and the mixture
was stirred at 60°C for another 3 h. The reaction mixture was
concentrated under reduced pressure using a rotary evaporator
and the residue was co-distilled repeatedly with ethanol and

ether to remove adhering hydrochloric acid. The product was

45 subsequently dissolved in a little methylene chloride and

N precipitated with ether and the residue was filtered off with
~ T~ -suction and dried under reduced pressure. This gave 1.65 g of



extracted. DOS0I5PHA& phase was washed repeatedly with water, dried over
megnesi um sul fate and concentrated under reduced pressure using a rotary

evaporator. The residue was 25 triturated with.n-hexane, giving 22.5 g of

the title compound as an alnost pure ywgite solid. d)

N-.et hoxycar bony t C a h prol yl -[
2-(4-hydroxyani§§§_§¥ f§¥§% uﬁaﬁ%?gﬁi e%%oﬂﬁédSO q% Xgiﬂd
N-(tert-but oxyc }Ie % (BC()-([»-cycIohexyIaIanyI

3, 4- dehydroprol yl - [2 (4- hydr oxyam di no) t hi azol e] net hyl am de (2.0 g, 3.15
mmol ) were [sic] dissolved in ethanol (25 m), 35 and the solution was

adm xed wisth 10 ml of 5N hydrochloric acid in ether and stirred at 60C for
3 h. Since, according to TLC . (nethyl ene chl ori de/ net hanol /acetic acid:
100/ 20/ 5), conversion was not conplete, another 10 mM 40 of 5N
hydrochloric.acid in ether were added, and the m xture was stirred at 60C
for another 3 h. The reaction m xture was concentrated under reduced
pressure using a rotary evaporator and the residue was co-distilled
repeatedll® with ethanol and ether to renove adhering hydrochloric acid.
The product was 45 subsequently dissolved in a little nethylene chloride
and precipitated with ether and the residue was filtered off with suction
and-dried under reduced pressure. This gave 1: 65 'g of 0050/50508 13 the
title conpound as a white hygroscopic solid. FAB-MS (MrH+): 507 5 10 15
20 25 30 35 40 45 0050/50508 1111111 IIhlII2 ill U1AIN1 4 CLMS W
claim

20

25

30

35

40

45



1. A proces9050/50508ari ng 2-am nonet hyl - 4- cyanoth| azole and its 5 salts
of- the fornulae la and.Ib HhX * [H2Nii _cN] H2N Ib) in
which n =1 or 2 and for n =1, X is chloride, mmul“l“@(!ﬂ
hydrogen 15 sulfate and for n = 2, X i§ sulfate t he
process step V\/nere the am nonltrlle of the formul®a 19 BochN (10 20 is
stirred wt Steine ester of the formula I'll, H2NY OOORL J (Ilq 25 HS -
in which RL s MHched or linear C1_10-alkyl or (CH2) n 30 R2 where n =
0, 1 or 2 and R2 is branched or linear Cl-Cl0-al kyl or Cl-C4-al koxy or
Cl- C4- di al k¥} an®nprogessn foneprepsatingn2-aminonethyledenyanofhindodecand ftsom

0C to 80Csunti | salwes refaeheofodmiaes Tasaaatiwl |y proceeded to conpletion. 2.
A process as clained in claiml, where the resulting thiazolidine IV COOR

40 N ~1 BocHN_ S is dxidized a ert soI vent o 45 955/ 99 AP/ gb
23.07. 1999 0050/ S0R0& AW N Srs\ag dinclaiml or 2,
where the resulting tHi&zol ecﬁ;yl |ﬁ aci d este %he formula V COORL
10 () )
in which
n=1o0r 2 and
for n = 1, X is chloride, bromide, triflate and hydrogen
15 ~ sulfate and
for n = 2, X is sulfate, which comprises the process step
where the aminonitrile of the formula II

BocHNvCN an
20
is stirred with a cysteine ester of the formula III,
H,N.__ COOR!
(i
25 HS

in which R! is branched or linear C;_jg-alkyl or

- _(CHy)pn
30 \©—R2

where n = 0, 1 or 2 and R? is branched or linear C;-Cjp-alkyl

or C;-Cy-alkoxy or C;-Cs4-dialkylamino in an inert solvent in

the presence of a base at from 0°C to 80°C until the reaction
35 has essentially proceeded to completion.

2. A process as claimed in claim 1, where the resulting
thiazolidine IV

COOR!
40 N )

BocHN \/Q_j
S

is oxidized in an inert solvent.

45
955/99 AP/gb 23.07.1999



al.cohol R20OH, in which R2 is branched or I|inear 2- CH2-,
10 HO CH2- CH2- CH2- or Cl_4-al kyl - O CH2- CH2-, at f h from1
to 50 nolar equivalents of NH3 until tps reaction has essentlally

proceeded tg, co Loty o cPaPhOFasS cAaifl @i a&edz ' Q]h%!f@'@% Asdtifgere the

5 N BocHN / P050/50508S in V\/mch Rl is as defined above i s Dm in an

two process 0 n e internediate
IV. 5. A process ggélc g?:ﬁ%%fgﬂ@da&% F\Q/‘t%lﬂ & %m TRe e the _
i nternmedi ates are not isolated. 20 6. Apro 1as clainmed in any of clains

1 to 3, where the thiazol ecarboxam de ormula VI CONHZ N BocHN_ 1
(V9 25 SS5is filtered off as a sgonHﬁ rocess as cl ai Ewd I n any of
r

claims 1 to 4, where the am de ated to give the BOC- protected

4- cyanot hi azol e of 30 the for rrul a VII -~CN BocHN // " rvm \S~ 35 and the
BOC rotective e rocess fo re C

t he Forrml a Vv erBfglﬁdd ingaPy ltshgq"éﬁf?fg Fﬂl 551 hc?ﬂgﬁg
formula Il 45 BB R("l!t? 6 rsd-0% ]Plllﬁlfua'ﬁilﬂwﬂﬂ'F?*rqfizr-FHm S 16

is stirrd@ withHE@rGHesCHeréHars PEr Cofa-e by} o91AH2aCHi+, atHEKOBOIRL to 40°C

with from 1 to 50 molar equivalents of NH; until the reaction
has essentially proceeded to completion.

4. A process as claimed in claim 1 or 2, where the two process
15 steps are carried out without isolating the intermediate IV.

5. A process as claimed in any of claims 1 to 3, where the
intermediates are not isolated.

20 6. A process as claimed in any of claims 1 to 3, where the
thiazolecarboxamide of the formula VI

CONH,
N—S
BocHN 7\ v
| A s

is filtered off as a solid.

25

7. A process as claimed in any of claims 1 to 4, where the amide
VI is dehydrated to give the BOC-protected 4-cyanothiazole of
30 the formula VII

(vin

\AS

and the BOC protective group is removed.

35

8. A process for preparing the compound of the formula V

40 ' W
BocHN_  // _§ ™
\/43

where the aminonitrile of the formula II

45

BocHNvCN am



5 HS in wh ranched or linear Cl_10-al kyI “\‘ “‘2
where n = Obg?og%;US%ggd R2 is branched or Iinear m “m\ m

Cl- C4- al koxy or Cl-C4-dialkylamno in an inert soIven in ‘4t h& presence of
a,. base at fromOC to 80C until the reagél on 15 has essentlally pr oceeded
to. conpletion. 9. A conpoynd of the fofmula la or 2 nX_* HCN H2NIN /
CN S S~ n (-~a}s(Pbirrad,vikh R cisteine egien of, fhe fopmula I, o ch ori de,
brom de, triflate and hydrogen sulfate and for n = 2, X is sulfate. 30 10.

A compound of the forrmula VII CN HNcao#n ~. S 35 40 45
' : (1
5 HS

in which R! is branched or linear Cj.jp-alkyl or

/(CHZ)n '
10 \©' R?

where n = 0, 1 or 2 and R? is branched or linear C;-Cjp-alkyl

or C;-Cs-alkoxy or C;-Cy-dialkylamino in an inert solvent in

the presence of a base at from 0°C to 80°C until the reaction
15 has essentially proceeded to completion.

9. A compound of the formula Ia or Ib

N N
20 an - HZN/\(/ICN HZN/\(/J/CN
S : S
n

(ia) (ib)

in which
25 n=1o0r 2 and
for n = 1, X is chloride, bromide, triflate and hydrogen
sulfate and '
for n = 2, X is sulfate.

30 10. A compound of the formula VII

CN
BocHN \/L}l_ﬁ i
8"

35
40
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