0050/ 50510 -1- Preparation of 2-am nonethyl -4-cyanot hi azol e The present
“invention relates to a novel process for “preparing 2-am nonet hyl -4-
cyanot hi azol e. 5 The synthesis of 2-am nonethylthiazoles which contain a
functional group such as a carboxylic acid, a carboxylic ester, a
-car boxysass08H0a car bot hioamide in the 4-position has been described in
the literature; literature (1): J.-L. Bernier, R Houssin, J.-P. Henichart,
Tetrahedron 42 (1986), 2695; literat arle (2): U Schmdt et al., Synthesis
10 (1987), 233; literature (3): G Jung et al., Angew. Chem Int. Ed. 35
(1996) ,Preparation pf 2@minomethyirf-cyapotb@a@els1; |iterature (5): Kenner et al.,
J. Chem Soc. (1963), 2143. The abovenenti oned processes known fromthe
literatyre have been described for small _|aboratory batches and are, for
some r edie Presertiypntion selaes toanavel process forpreparng Zameomelyr4st i on on an
| ndust rgyahothiezble. For exanple, literature (2) describes the synthesis of
t he _4- et hoxycar bonyl t hi azol e derivative using a Z protective group (Z =
ben?yl oxycar bonyl). However, the Z protective group can, after conversion
of t he Theosynthisimoli 2rgminorhetoyithiazoléswbichoeni&ipadurationdl group such as a
2-amn s A=Y ' I t S from
tho | 1 Rarooulic oty SCahohdiciter, AariEtic bf o eI TR (10 SnckRiRhl
| ndust ras besbiescupadin e Itarawee: JERIB® EHad rk-1RETIerd3{ Houssin,
I2_— ?enz;mam ¢{mﬁdﬁakr, ’Fe@él:jédfuﬁ ]ggt(?gaé); b6ge: Giteratund (DU ScHpfd: et EE,OBynghesis
itera S afrer, fur r, conversi,on in e 1di ng
ber@oylaé&)t gé‘?'éﬁe@“{fﬁé bhi4pg eLal., ARgew,; %Hgt%dgggﬁé)éé)’ fgﬁ;vi ng the
pr ot ectliteratuye ¢4)p WO 19806741 ; dijeraturg (S)uKenrereetal.nd. hemnSec.t(1963); 2143.ure (3)
descri bes the synthesis of the 4-hydroxycarbonyithiazol e derivative using

the BOC protective group (BOC = tert-butyl oxycarbonyl) which can be cleaved
of f wi the abpvementioned piasessesknownjromithe literalgiehave beenrlessribed forsmalhe

t hi azolighélatdry BhickEs ahd @re, f6EsotHle Podétion $teps, AEE puridilaliPsuitablestophesi zed
awson' s en used . on an

| ot TRPATSUGN B SRJRINETI SEre FOL SOOI BPRHPJRLUCEBPS The BRSO
hydr ogethe ggthoxiearbengititiazisle deritetivel using 4 Zrprbtectived gloupl{Zwson' s reagent is
al'SO  penzyloxycarbonyl). However, the Z protective group can, after conversion of the
corresponding carboxamide into the Z-protected 2-aminomethyl-4-cyanothiazole, no
longer be removed by methods known from the literature (for example hydrogenolytically .

20 or with HBr) on an industrial scale with the cyano group remaining intact.

The 2-benzamidomethyi-4-ethoxycarbonyithiazole, which is described in literature (5), is,
after further conversion into the corresponding benzoyl-protected 4-cyanothiazole,
likewise unsuitable for removing the protective group with the cyano group remaining

25 intact. :

Literature (3) describes the synthesis of the 4-hydroxycarbonyithiazole derivative using

the BOC protective group (BOC = tert-butyloxycarbonyl) which can be cleaved off with

the cyano group remaining intact. However, a precursor of the thiazole derivative, i.e. the
30 N-BOC-glycinethioamide, is synthesized from the BOC-glycinamide using Lawson’s

reagent which, when used on an industrial scale, would involve considerably higher costs

than the hydrogen sulfide method described in literature (2). Lawson’s reagent is also

employed in literature (1).

35 The authors of literature (3) describe the cyclization to the 4-carboxylic acid of the
thiazole using bromopyruvic acid. This route is also possible on an industrial scale;
however, it has the disadvantage that bromopyruvic acid is less stable than ethyl



enployed in literature (1). 35 The authors of literature (3) describe the
“cycdlization to the 4-carboxylic acid of the thiazole using bronopyruvic
acid. This route is also possible on an industrial scale; however, it has
t he di sadvantage that bromopyruvic acid is | ess stable than ethyl

-0050/ 5@®50/50810br onopyruvate, which is used in literature (1), (2) and (5),
and that the preparation of the thiazple carboxam de via the thiazole
carboxylic acid involves higher technical expense. Mreover, it was not

i bie t hi t he t hi azol i id vield.d i bed i
PPt or atiplopEpvete: ahictiis hed terafite ) Apfliuand Befireiebadion Bl o
descr i Hhidzole carbhaxaatide wia(thg thiazole parbpaylictacicthinvdives ingher kechpizhbexpensboxy! at S
Cih et i i - ek et e | nst
of 't ne Mtepllr AR it Bofsibid 1 sEhs o HidzolGartEilic B vibRRERIBE | 72! o2
20 h oriteratuse {3) @f alargerssagia whep HeingGallOg t hi oani de) had reacted. The

desgred ethyl thiazole 10 carboxyl ate had indeed been fornmed in addition to
a nunber of byproduct wey. of nts was it

: h w | the . '
possi blsiGthelirRoedkre dessahed ip iaratlice G clheypreperation pketyLBIazol was not
p08|8! blcta_rm(yﬁmt With ettiyg bmrfcmdwaze irdldi_eﬂfyi bt waslviehemaich lircotripletef mswa%me
cycli zati,on . r i S e o
o1 hano o1 158 siefed thacfich 068 oF 23 o0l S et S B Bleh ater SR o, 21
cl eavagems of the sBPing material i(thioagnide)had eacteyl. The id@siréd eyl thiazoted. Even at
40Gni Y . (f hape .
i S(C)‘:S Ir gp%?}%@!at? ﬁ Q%ﬁé&éﬁgtﬁggggéﬁ b %m{%a o?tg{,r;l t|8;a e%?p@obﬁjr e (bb of?llb)[/%rl, Rure
(2) winoneyaf dneigxperiments wagiit passible tarmancame glose to thesstetekaiiflde not | ead to
hi gher yields. 20 2- Am nonet hyl - 4-cyanot hi azol e woul d be an interesting

i nt i at.e f. ' ' t -inhi biti . | ar - wei ght
Subst ardisvice. JFwekBRERs iR BronAoy sBF Beeapae: Opported AP uERIaR, o5 e 1 abi e
i ndust rdyelizayion $u the thiazolebtarboxylic lesteo sacaassfullgnThe nselof éthana)ad B5PE@ jin then WO
980674 e e Aty _ :
oE18T oSkl AL SoRICRBUINER AN O, BORL byl 19
N- ( et howieafmdBy being formed. Even at 40°C in ethanol and with other alcohols (for example

met hyl §ARgthahé)ardscpr ,ﬁ'vﬁ%qt%oésiSI%hWéﬂ%th|prc£c.%d(1ﬂe ssriai no) -

thi azol ol et Y A Qi St b SSiistion did likewise not lead to higher yields.

20 2-Aminomethyl-4-cyanothiazole would be an interesting intermediate for preparing serine
protease-inhibiting low-molecular-weight substances (for example thrombin inhibitors), if
it was readily available industrially. Such thrombin inhibitors are mentioned, for example,
in WO 9806741. 2-Aminomethyl—4—cyanothiazole can also be employed for preparing
other thrombin inhibitors and prodrugs thereof, for example N-(ethoxycarbonyi-

25 methylene)-(D)-cyclohexylalanyl-3,4-dehydroprolyl-[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 for
30 further syntheses, in a cost-effective manner.

We have found that this object is achieved by cyclizing the thioamide with the
bromopyruvate without addition of bases and without addition of molecular sieves in
alcohol at room temperature with a yield of almost 90%. The yield depends highly on the
35 dilution of the starting materials in alcohol and reaches its maximum after a reaction time
of about 5 h. The reaction in alcoholic solution is preferably carried out in a concentration
range of less than 0.75 mol/l, based on thioamide (IvV). Particular preference is given to a



It is an object of the present invention to provide a process for preparing
“2- 'am nonet hyl - 4- cyanot hi azol e, thus naking available this synthesis
bui l di ng block for 30 further syntheses, in‘a cost-effective nmanner. W
have found that this object is achieved by cyclizing the thioam de with the
-br omopyosemos1wi t hout addition of bases and wi thout addition of nol ecul ar
sieves in alcohol at roon1tenperaturg%mﬁth a yield of alnbst 90% The

yi el d depends highly on the 35 diluti of the starting naterlals in

al cohol and reach ? its maxi mum afte; action ti bout 5 h. The
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At 65C, evsg ata relat'éelahm?edlwyn Ig the series efdhe gichels; édvasmq‘,aﬁtaleetq:ebthyl ic

ester, Hnéhér‘%ld§ﬂﬁ‘h Rpldpeinel fhﬁn%&ﬁheﬂﬁﬁél S'h?eﬂl énbunts%‘r%téﬂdﬂdte' atively
hi gh d| |'Uti,0 cohol S, iﬁ oss e to obtain

i gher RRGENYE alieet tﬂesﬁ\;ﬁmlsqtﬁ FoelivorrtRgEashi < G EEVR vt er

do not canesgivahiageyusly be dispeheedwithj zati on, so that dehydr ating agents such
gol ecul ar sieves  can advantageously be di spensed with. 10 Al so

uné pected was the ami nolysis of the thiazole carboxylic ester wth aqueous

ammoni aAls@ ugéxpectatowasthezarhinolysisiof therthiazolaearbokylic ester withsaquastisonl y on

addi ti %ﬂﬁnua%??g’é\?e 'tﬁf%&dﬂe'& Ifoxbhﬁﬁb tﬁl%cﬂ@r'! Was%éb%ﬁ%?ﬁl_)éoﬁ\“é@dltlgﬁ pf erence

s given to an east ar equi val en In partlcu ar

to val Jabstantially maees a@GWPrHP%l?r %—HY‘U%!P% NHs. Peefefencei$,giventQBniexsess efsed can
li kew 5&& |t 6|rﬁ@bﬂéquW§GNH3, imparfieulaeto whuel oftdigedt 0MMbIar equivalbate Wi th

an e h er_tha Thi azol g carbox I|c est [ can
be-1851 it e AR Eer R o fissBE ARG Honavar iy e etrise o the et ar )
scavengdeldhwithiBrethanoiwere bighgr thewewith isaprapapél. control , it is p055| ble to
20 use dilute aqueous sodi um hydroxi de sol ution or else ammni a for this

pur pose. By
Thiazole carboxylic ester can be -obtained in crystalline form. To remove the solvent, it is

necessary to scavenge the HBr formed using bases. Under pH control, it is possible to
20 use dilute aqueous sodium hydroxide solution or else ammonia for this purpose. By
hydrolyzing the ester with, for example, aqueous sodium hydroxide solution and
subsequently adding acid in a pH-controlled manner, it is also possible to prepare the
corresponding BOC-protected thiazole carboxylic acid in a simple manner and with good

yields by this route.

25
For a synthesis on an industrial scale, it is advantageous to prepare the thiazole
carboxamide without isolating the ester in a one-pot process. Starting with the thioamide,
it is then possible to achieve a yield of > 60% of crystalline amide with small technical
expense.

30

The conversion into the 2-aminomethyl-4-cyanothiazole can then easily be effected by
dehydration with, for example, trifluoroacetic anhydride and subsequent gentle removal
of the BOC protective group.



hydrol yzing the ester with, for exanple, aqueous sodi um hydroxi de sol ution
“and subsequently adding acid in a pHcontrolled manner, it is also
possible to prepare the correspondi ng BOC- protected thiazole carboxylic
acid in a sinple manner and with good vyields by this route. 25 For a
.synt hegpgo8psf@ | ndustrial scale, it is advantageous to prepare the

t hi azol e carboxam de w thout isolating the ester in a one-pot process.
Starting with the thioamde, it is tfAen possi ble to achieve a yield of >
60% of crystalline amide with small technical expense. 30 The conversion
i nto t Mbepresent inuention relates imarecessifer prepating:2-aginemethyk4wypaethiegoley
dehydr ahi%a géFéBf tﬁé)fbrrﬁmggpégndwl fl uoroacetic anhydride and subsequent
gentl e renova t he BOC protective group. 0050/50510 4- The present
invention relates to a process for preparing 2-am nonethyl -4-cyanot hi azol e
and its salts of the orrrul ae I and I ,- HnX * [H2N N CN&%NNYCN ~~--~ SJ

Sn (la) (Ib) i /ﬂ\:f{' 1$¥chl ori de,
brom de, trlflate’and hfroge fate and ?‘or X is sulfate, 10
whi ch can be reacted [|sic] by n roducilng the tert %utyl oxycar bonyl

protective group (B at the nitrogen of the aminoacetonitrile,
subsequent |y addi ng hydrogen sylaji de to (Ib}
5 | |
in which

n=1or2and,
forn=1, X is chloride, bromide, triflate and hydrogen sulfate and,
forn=2, X is sulfate,
10 | | .
which can be reacted [sic] by introducing the tert-butyloxycarbonyl protective group
(BOC) at the nitrogen of the aminoacetonitrile, subsequently adding hydrogen sulfide to
the nitrile group, cyclizing this N-BOC-glycinethioamide with bromopyruvate according to
Scheme A to give the corresponding thiazole-4-carboxylic ester and then the thiazole-4-
15 carboxamide and finally the 4-cyanothiazole derivative. .

Shown in Scheme A, an advantageous process which can easily be carried out on an
industrial scale is described:



the nitrile group, cyclizing this N BOC-glycinethioam de with bronopyruvate
“according to Schene A to give the correspondi ng thiazol e-4-carboxylic
ester and then the thiazol e-4- 15 carboxam de and finally the

4- cyanot hi azol e derivative.. Shown in Schene A, an advant ageous process

-whi ch @pBosesiby be carried out on an industrial scale is described:

0050/ 50510 -5- Schenme A soc20 HS HY_H2N N~" _CN IN BOC-NH ,,-,CN ---4, -
BOC-NHI~NH 2 ~"} (Iln (1V) ~COORi BP R20H OM CONH2 COORL N NH3 BOC- NH
BOC-NH _ S (VIl) (M) 00 F ,OQLAQLCF CNCN \ Acid N BOC-NH j- S HX H2N
S (Vilgchemed "5 The aninoacetonitrile Il is comercially available as a
salt (sulfate, hydrogen sulfate, <chloride), or as a free base.

BOC,0 CN —— BOC NH\/u\
* H —_— ~ "~
HY 2N\/CN BOGC NH\/ _ NHz
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— '/S
Boc-NH\)l\:\S hX ”2“\)\3
v )

5 The aminoacetonitrile Il is commercially available as a salt (sulfate, hydrogen sulfate,

chloride), or as a free base. '
The intermediates il to VIl are mentioned in the literature references (1) and (3) (V and
VI in each case as the ethyl ester).
The 4-cyanothiazoles Vil and IX are novel.

10  According to this process, the intermediates lll, VI and VIl can be converted
advantageously, without further work-up, into the respective subsequent product.
The 4-cyanothiazole salt IX, which is embraced by the formula la, can be reacted under
pH-controlled conditions with bases to give the salt-free form of the formula Ib.

15  The invention furthermore provides processes for preparing 2-aminomethyl-4-
cyanothiazole and its salts of the formulae la and Ib



The internmediates Il to VII are nentioned in the literature references (1)
‘and (3) (V and VI in each case as the ethyl ester). The 4-cyanothi azol es
VIIl and I X are novel. 10 According to this process, the internediates II1,
VI and VIl can be converted advantageously, w thout further work-up, into
-the req,ggg;g’ongosubsequent product. The 4-cyanothiazole salt | X, which is
enbraced by the fornmula la, can be reacted under pH-controlled conditions
with bases to give the salt-free formPof the formula I'b. 15 The invention .
furthernore provi des processes for preparing 2-am nonethyl-4- cyanot hi azol e
and its salts of the fornmulae Ia and I b 0050/50510 -6- HnX * 1-12N N CN H2N
CN Sn (la) (Ib) in ich 5n=1o0r732 and, for n x,1, X is chloride,
brom de, triflate dﬂéj{ f Eand,oljéﬂ/a\:% Ch sulfate. In the
process accordi ngHtt 1 nvery i off, thqg thi de of tfle fornmula IV S _
BOC-NHN---~ (ry) 10 NH2 is stBrred witlh a bronmopyr e of the formula V,
COORL Br (H) O 15 in-which Rl is brarthed or |inear Cl-4-alkyl in an

al cohol R2ZOH in which R2 is bra@g}hed or linear Clfpal kyl, HO CH2- CH2-,

HO CH2- CH2- CH2- or Cl- al kyl -O CH2-CH2- at from

in which
5 n=1or2and,
forn=1, X is chloride, bromide, triflate and hydrogen sulfate and,
forn=2, X is sulfate. In the process according to the invehtion, the thioamide of the
formula IV

S _
BOCLNH\V/H\NH )
2

10
is stirred with a bromopyruvate of the formula V,
COOR!
Y o
o)
15

in which R is branched or linear Cs.4-alkyl in an alcohol R?OH in which R? is branched or
linear C1.s-alkyl, HO-CHz-CHz-, HO-CHz-CHz'CHz- or C1_4—alkyl—0-CH2-CH2- at from
5°C to 40°C until the conversion of the thioamide IV is essentially complete.

20 Moreover, according to the invention the resulting thiazole carboxylic ester of the formula
Vi, -

COOR!

B
BOC-NH\/“\S

(Vi)

25  in which R' is branched or linear C.s-alkyl can be stirred in an alcohol R%0OH at from 0°C
to 40°C with from 5 to 50 molar equivalents NH; of an aqueous ammonia solution until



5C to 40C until the conversion of the thioamde IV is essentially conplete.
20 Moreover, according to the invention the resulting thiazole carboxylic
ester of the formula VI, COORL BOC-NH' S\ (V4 25 in which R is branched
or linear Cl-4-alkyl can be stirred in an alcohol R2CH at fromOC to 40C
w th 00804059050 nol ar equi val ents NH3 of an aqueous ammoni a sol ution
until 0050/50510 -7- the reaction ha§7e_ssenti ally gone to conpletion. The
process according to the above steps can be carried out w thout isolating
the interne iahe VI qg he thjazol e carboxam de of the formula VII  CONH2
BOC- NH“R?(eanQﬁ' as gssefyia ﬁﬂo%tof?qrf@?ﬁ?f"'off as a solid. Furthernore, the
am de VII| can subsequently -be dehydrated to the BOC-protected 4-

o ot ecrbatarest sl e e S catltie darrEr kUl Wi seobindife o o
pr ocessdnteonediateddr i ng t he conpound of the 20 fornmula VI COOR BOGNH IS
5

The thiazole carboxamide of the formula VI

CONH,
N
BOC—NH\)l\,\g
s

10 can be filtered off as a solid.

viy

Furthermore, the amide VIi cén subsequently be dehydraied to the BOC-protected 4--
cyanothiazole of the formula VIil

N
Vi

C
S
- Boc-NH\)\S

and the BOC protective group can be removed.

Furthermore, the invention relates to a process for preparing the compound of the
20 formula VI

COOR!
N
Boc-NH\)I\’\S
S .

where the thioamide of the formula IV

Vi)

S
BOC—NH\/”\

is stirred with a bromopyruvate of the formula V,



where the thioam de of the formula IV 25 BOC-NH ~ pv} N H2 is stirred
with a bronopyruvate of the fornula VvV, 0050/50510 -8- COORL Br'( (H Oin
which R is branched or linear Cl.a-alkyl in an alcohol RROH in which R2 is
branched or 5 linear Cl1_8-al kyl, HO CH2-CH2-, HO CH2-CH2- CH2- or

Cl. . - al0gB0/505392- CH2- at from 5C to 40C until the conversion of the

thi oam de 1V has essentially gone to_wl etion. |f appropriate, in the
preparation of the conmpound of the forfrula VI CONH 2 BOC-NH~ 10 according
to the above process, the resulting thiazole carboxylic ester of the
formula VI, COORL if is\ nt BOC-NHL5 in which Rl is branched or I|inear
Cl.4-alkyl is stirred in alcob® R2 OH at fromOCto 40Cwith from5 to
50 nol ar equi val ents NH¥“of Wh aqueous ammoni a sol utiWpn until the
conversion has essentially ne to conpletion. 20 Alternatively, the
preparation of a conpound of the fornula VI COORL N NO BOC-NH. J s

in which R' is branched or linear Cy.-alkyl in an alcohol R?0OH in which R? is branched or
5 linear Cyg-alkyl, HO-CHy-CHz~, HO-CHy-CHy-CH2- or Cy_4—alkyl-O-CH»-CH,- at from
5°C to 40°C until the conversion of the thioamide IV has essentially gone to completion.

If appropriate, in the preparation of the compound of the formula VIl

N i)
10 S

N A\ )]

15
in which R' is branched or linear Cy.4-alkyl is stirred in an alcohol R20H at from 0°C to
40°C with from 5 to 50 molar equivalents NH; of an aqueous ammonia solution until the
conversion has essentially gone to completion.

20 Alternatively, the preparation of a compound of the formula VI

COOR!
N
BOC NH\/“\/\S
S

is carried out by adding, after the conversion of the thioamide of the formula IV

v



is carried out by adding, after the conversion of the thioam de of the
formula IV 0050/50510 -9- S SOC-NH ",~-NH (IV) afrom0.9 to 3 nolar
equi-val ents of a base, for exanple an am ne, an alkali metal 5 carbonate,
al kali metal bicarbonate or alkali netal hydroxide, dissolved in water. or
undi ss@osamkosie t he sol vent and, after addition of water,.if appropriate
distilling off the solvent RROH to the point where the ester VI begins to
precipitate out, and bringing the précipitation, if appropriate, to

conpl etion by cooling the mxture and adding nore water, and filtering off
the thiazole carboxylic ester. 10 Furthernore, the reaction of the

t hi oam de of the fornula IV SsBOCG-NHL NH2 15 wth the bronopyruvate of
the formula V COO Rl é HLKE;Can be carried out jpn the solvent RRCH in
which R2 is preferably 8? NHp the 20 presencéhgf from1l to 3 nolar
equi val ents of solid alkali netal bi carbonate, fol | owed by. work-up as
descri bed above. Mreover, the process can be carried out by adding, in the

b Hr?0.Plo é‘m%?aﬁ%%%le%is of 'Badd TGHbEmPIL anZmifENTFadli mdd)  BOC NH
5 carbonate, alkali metal bicarbonate or alkali metal hydromde dissolved in water or
undissolved, to the solvent and, after addition of water, if appropriate distilling off the
solvent R?OH to the point where the ester VI begins to precipitate out, and bringing the
precipitation, if appropriate, to completion by cooling the mixture and adding more water,
and filtering off the thiazole carboxylic ester.
10 .
Furthermore, the reaction of the thioamide of the formula IV

S

BOC—NH\)J\NH )

2

15  with the bromopyruvate of the formula V

COOR! |
Br/\”/ )

o

can be carried out in the solvent R?OH in which R? is preferably C».s-alkyl in the
20 presence of from 1 to 3 molar equivalents of solid alkali metal bicarbonate, foliowed by .
work-up as described above.

Moreover, the process can be carried out by adding, in the preparation of a compound of
the formula VII

25
CONH,

23
BOC—NH\)l\S

after the conversion of the thioamide of the formula IV

(Vi)



r the conversion of the thioam de of the fornmula IV 0050/50510 -10-
BOC-NH'""~NH (V) 2 from1l to 5 nolar equivalents NH3 in the formof an
aqueous ammoni a solution to the-5 solvent, distilling off from30%to 60%
of the alcohol R2ZOH in which R2 is preferably C15- al kyl, adding a further
5 to 5@080/5085160ui val ents NH3 in the form of aqueous ammonia and filtering
off the resulting thiazole carboxam le precipitate, if appropriate after
cooling the m xture. 10 Furthernore, Q%e invention relates to conmpounds of
the formulae la and Ib HnX * HH2 n (la) (Ib) in which 15 n =1 or 2 and,
for n =1, Xis chloride, bromde, triflate and hydrogen sulfate and, for
n =2, Xis sulfate, and to a cenpounds of the formula X 20 S g3' N\~ /
"CN (X) N in which R3dagsRubengyl oxycarbonyl, 9-fl parenyl net hoxycar bonyl,
trifluoronethylacetyl, acet orNBgenzoyl radical. Preparation of the

I nternmedi ates and the end product: 25 Exanple 1 Preparation of

2- am nonet hyl - 4- cyanot hi azol e hydrochl ori de and

2- (N-t g4 P46 B! RSKF BHH0AShRNIHPFRRE Ydrki 8 &rY 4G dUisHiinBnia stiutidAR8HRd 510
5 solvent, distilling off from 30% to 60% of the alcohol R?0OH in which R? is preferably Cs-
alkyl, adding a further 5 to 50 molar equivalents NH3 in the form of agueous ammonia
and filtering off the resulting thiazole carboxamide precipitate, if appropriate after cooling
the mixture. ’ '

10  Furthermore, the invention relates to compounds of the formulae Ia and Ib

HX * HZN/\(/f]/CN' H.‘,N/\g/'-N]/CN
S
(a) | (1b)

in which

15 n=1or2and,
forn=1, X is chloride, bromide, triflate and hydrogen sulfate and,
forn=2, X is sulfate, |

and to a compounds of the formula X

20
ML
aa- \/L\N oN )
in which R® is a benzyloxycarbonyl, 9-fluorenylmethoxycarbonyl, trifluoromethylacetyl,
acetyl or benzoyl radical. Preparation of the intermediates and the end product:
25

Example 1

Preparation of 2-aminomethyi-4-cyanothiazole hydrochloride and
2-(N-tert-butyloxycarbonylaminomethyl)-4-cyanothiazole:
30



-11- a)' Boc-2-am nonet hyl t hi azol e- 4-car boxam de At 10C, ethyl bronmopyruvate
(386 g, .1.98 npol) was added dropwi se to a solution of. Boc-glycinethioam de
(370 g, 1.94 nol) in 3.9 liters of ethanol, and the m xture 5 was then
stirred at 20 - 25C for-5 h, after which 299 ml of a 25% strength aqueous
amoni gosesosi®n were added. From 940 nl of this mxture (corresponds to
19.9% of the total volunme), 380 m of,, ethanol were distilled off, a
further 908 m of a 25% strength aque1o 5 ammonia  sol ution were added and
the m xture was stirred at 20 - 25C for 110 h. The 10 mi xture was cooled to
0C anda} heBostZ-eminesnethylthiazele-4carboxaatidel twice with water and dried. This
gave 60.1 g of the BOC-protected thiazole carboxam de of an HPLC puri ty of

12 2V A A B TORIEE 8, 8o RNE A e Ll )
b U e A ot G,

Boc® 2- eI et 2420 2K IR 4 Toe g
sggpengrendnamnﬁmasa‘u%;)wgmagd@qg chl oride and, at fromm)S to 0C, Zldcr:r} xed
with triet i’%rﬁmb‘?nldf?l%s%uﬁuh&(&%&ﬁbﬁd@mgé‘%%fghé Q)ta%%m?ﬁé) Qéo miof

trifluoroacetic anh tirred for anot

t hen al | onethang! wef |§t5leg@ff ajusther S0gom},pf %?5%\&559@9“1/\%9‘{9%(?@3("%@ t he

phas esd\é\e (r]I e?l&ﬁ?ﬁmfe?dddelﬁéhdﬁheﬁlxtige w&sPéttirr%drat Qnar{rw’cqgﬂﬁ chttyr gThIBI hl or | ]g aci3d
we added t. e_or.gani e mxtu eat.e o) or
DG, P miftulsliad GOt 04t 86 i Sollfyioa fifert Brr ALY dyec W i

and t he sobnd dvied. Thi$ gavee60.4fg of the 80QQC- pmtebtedﬁhfa;dnlemarbmdaandelefamd dr| ed.
Thi s gave = 4- ' of
00 4 o1 ea HELGPEFo 87 SBBTHE Wi Lol daieRHal B A YR ovenola P EbS 11, o,

30 H-NI\/R§ ¢ d6, in pprr) 8.98 (s, broad, 2H, NH2), 8.95 (s 1 H A-H,
4.50 (s, 2H, CH2) 0050/50510 ' '

15 'H-NMR (DMSO-d®, in ppm): 8.16 (s, 1H, Ar-H), 7.86 (t, broad, 1H, NH), 7.71 and
7.59 (2x s, broad, 1H each, NHy), 4.42 (d, 2H, CHy), 1.41 (s, SH, tert-butyl)

b) 2-Aminomethyl-4-cyanothiazole hydrochloride

20 Boc-2-aminomethylthiazole-4-carboxamide (75.0 g, 0.29 mol) were [sic] suspended
| in 524 ml of methylene chloride and, at from -5 to 0°C, admixed with triethylamine

(78.9 g, 0.78 mol) and 79.5 g (0.38 mol) of trifluoroacetic anhydride. The mixture
was stirred for another 1 h and then allowed to warm to 20 - 25°C, 1190 ml of
water were added and the phases were separated. 160 ml of 5 - 6 N isopropanolic

25 hydrochioric acid 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, washed with methylene chioride and dried. This gave
48.1 g of 2-aminomethyl-4-cyanothiazole of an HPLC purity of 99.4 area %, which
corresponds to a yield over these two steps of 94.3%.

30
'H-NMR (DMSO-d®, in ppm): 8.98 (s, broad, 2H, NH,), 8.95 (s, 1H, Ar-H), 4.50 (s,
2H; CHy)



-12- Exanple 2 Preparation of

2-(N-tert-butyl oxycar bonyl am nonet hyl ) - 4- cyanot hi azol e: 5 From anot her

synt hesi s batch, the BOC-protected 2-am nonet hyl - 4- cyanot hi azol e was

i solated in alnost quantitative yield in accordance with the synthesis
procedwoso/s0s10r | bed above. 'H-NVR (DVBO-d6, in ppm: 8.75 (s, Ar-H), 7.90
(t, broad, NH), 4.42 (d, CH2), 1.40 ( 10 tert-butyl) Exanple 3
Preparation of 2-(N-tert-butyl oxycar bi?lf/l am nonet hyl )-4- 15

et hoxycar bony Ith| azole: Method A: At 20 - 25C, 24.6 mmol of et hyl

br omopyFXaMRIR 2ner e added to 5.0 g (24.2 mol) of 20 thioamide in 47 m of
| sopropanol, and the m xture was stirred for 5 h. 24.0 mmol of NaOH as a

20 R 245 A RS R SR 2005, e

washed with water and saturated sodiumchloride solution and dried over

sodigum s, Uh{ %ﬁcﬁhw ﬂl:%,s SALN &RE -p?&%@b@tzeéﬁﬁlﬁHé&Hﬂ%?ﬁﬁothlgﬂlévﬁ ve 66 EA)

g of5 t he car b’ox?/ correspon

" H NVR i§¢bﬂ@@1malm¢st ghgnjitative wield(ip, acmdamae Wijth ﬂTe 8!6'“["@313 BfQS&QUI’Q\IH) 4, 41 (d,
2H, CHQescridedPQbdve. 2H CH2), 1.40 (s, 9H, tert-butyl), 1.30 (t, 3H CH3)
30 Method B: At 20C - 25C, 1.07 nol of ethyl bronopyruvate were added to
200 g (1.05 nol) of thioamde in 2.0 I of ethanol and 105 g of KHCO3

powder ,"HaNMR (BMSO«dVireppvak &75 (g, a-H)pY.90r(t, Prdad, N9), 414200, GiEr.40(5, 50 g of
20%,st rtgﬁ%maqueous sodi um hydr oxi de sol ution 35 were then. added, about

600 "m anol, were distilled off, 500 mM of water were added and the
m xture was cooled to OC. The preci pitated solid was filtered off and
dried. ghinsolegave 246 g of ethyl thiazole carboxylate which, accordi ng to
NMR, was pure. This 0050/50510 -13-

Preparation of 2- (N-tert-butyloxycarbonylammomethyl)-4-
15  ethoxycarbonylthiazole:

Method A:

At 20 - 25°C, 24.6 mmol of ethyl bromopyruvate were added to 5.0 g (24.2 mmol) of
20 thicamide in 47 mi of isopropanol, and the mixture was stirred for 5 h. 24.0 mmol of

NaOH as a 20% strength aqueous solution of sodium hydroxide were then added, the

product was extracted with methyl tert-butyl ether, the organic phase was washed with

water and saturated sodium chloride solution and dried over sodium sulfate and the

solvent was completely stripped off. This gave 6.2 g of the ethyl thiazole carboxylate,
25 corresponding to a yield of 89.6%.

'"H-NMR (DMSO-d?, in ppm): 8.41 (s, 1H, Ar-H), 7.86 (t, broad, NH), 4.41 (d, 2H, CHy),
4.30 (g, 2H, CHy), 1.40 (s, 9H, tert-butyl), 1.30 (t, 3H, CHs) -

30 Method B:

At 20°C - 25°C, 1.07 mol of ethyl bromopyruvate were added to 200 g (1.05 mol) of
thioamide in 2.0 | of ethanol and 105 g of KHCO3 powder, and the mixture was stirred
overnight. 225 ml of water and 50 g of 20% strength aqueous sodium hydroxide solution

35 were then added, about 600 ml of ethanol were distilled off, 500 ml of water were added
and the mixture was cooled to 0°C. The precipitated solid was filtered off and dried. This
gave 246 g of ethyl thiazole carboxylate which, according to NMR, was pure. This



corresponds to a yield of 81.7% Exanple 4 5 Preparation of
2- (N- benzyl oxycar bonyl am nonet hyl ) - 4- cyanot hi azole: At from-5 - 0C, 101 g
of triethylam ne and 103 g of trifluoroacetic anhydride were added to 110
g (0.38 nol) of Z-protected (Z = benzyl oxycarbonyl) 2-am nonet hyl -
am noc080/HP510i azol e. The m xture was stirred for 1 h and then warnmed to
20 - 25C 10 and stirred overnight. ? organi ¢ phase was extracted twice
with 1760 ml of water and dried over %Odl um sul fate, and the sol vent was
conpletely str ed of gave 102.9 g of the product with a purity of
about %Vﬁseméi@ 'Frﬂj 85? % yield of about 94% 1H NVR (DMSO-d6, in
ppm: 8.77 (s, 1 H Ar-H), 8.32 (t, broad, NH), 7.43 - 7.20 (m 5H, 15
Ar - H) %@%3 2H, OCHZ) 4.52 (d, 2H, CHZ) Exanpl e 5 Preparation of
N-(eth nyl - met hyl ene) - (D) - cycl ohexyl al anyl - 3, 4-dehydr oprol yl -[ 2-
(4 hydroxyam di no) -t hi azol e] net hyl am de hydrochl ori de 20 The

nder b) in Exanple 1
| S ?—"FE%&%'B?% g)fegseg}fgr&as y@iﬁa‘?béﬁwjé{r?ﬁﬁh%ﬁhﬂﬁ RDaRdthRdoN!
3, 4- Dehydroprolyl [ 2- (4-cyano) -t hi azol enet hyl ] am de hydrochl oride 25

deAmdn?xfﬂﬁde? 4oy 209t bpirietHydhvide apal 103 6f&|ﬁaomacaﬁ;4a tide Wete [si c[ was
a e 0 a A

i hy! gegRe alb 5@%@%%@&6&‘%{’@3 b Caibohyl 5120 §"r@§tx?

di i soprampinbearbyghyliniazele, THE mixtireavasstirred for Wasarxdithed vearoedi te 20t-R25°Ce

5B Sk dveRy s The gighFic AR BRARRGP ice {90 1 o WPt

acet at W Seé over a peri
of 2 h drnﬂtoefer sodium aulfétaﬂa;admeasolugntwammmpletehewppemgffzﬁfms 8BVef et hyl ene

chlori dl‘bz@gfo? iR prddlctithod wﬁtwf absmegsvdd&shespshaingrta aljidld ahasan\mp/o

separated o the aqueous p aSe was washed with 35 of nethylene
chloride and the organi c phases were conbi ned. The conbi ned organic phases

wer e adpi-NKIR (DMSOAEB) inmbpm): 8127 €3, .1HyAd-H)h 8.32Ht, Visread,d\ig) 7648 1 2.268 (m, 5H,
15  Ar-H), 5.10 (s, 2H, OCH,), 4.52 (d, 2H, CH,)

Example 5
Preparation of N-(ethoxycarbonyl-methylene)-(D)-cyclohexylalanyl- 3,4-dehydroprolyl-[2-
(4-hydroxyamidino)-thiazole]methylamide hydrochloride

20 :
The 2—aminomethyl-4—cyanothiazole hydrochioride obtained under b) in Example 1 is
further processed as foliows:
c) 3,4-Dehydroprolyl-[2-(4-cyano)-thiazolemethyllamide hydrochloride

2-Aminomethyl-4-cyanothiazole hydrochloride (64 g, 364 mmol) were [sic[ was
added to a solution of Boc-3.4-dehydroproline [sic] (77.5 g, 349 mmol) in
methylene chloride
(150 ml). With stirring and at from 0 to 10°C, diisopropylethylamine (157 g, 1.2
30 mol) was added dropwise to the suspension. At from -2 to -5°C,
propanephosphonic anhydride (50% strength in ethyl acetate, 290 g, 4566 mmol) .
was then added dropwise over a period of 2 h. After 13 h, the mixture was warmed
to 20°C, and 240 ml of methylene chloride and then 310 mi of water were added.
The organic phase was separated off, the aqueous phase was washed with 200 mi
35 of methylene chloride and the organic phases were combined. The combined
organic phases were admixed with 200 mi of water, and the pH was adjusted to 3
using conc. hydrochloric acid. The organic phase was once more separated off and



usi ng conc. hydrochloric acid. The organi c phase was once nore separ at ed
of f and 0050/ 50510 -14- then washed with 200 ml of water. The solvent from
the organic phase was distilled off and the residue was taken up in 860 ni
of isopropanol. 140 m (about 2 nolar equivalents) of isopropanolic

hydr ochpgsd/sog9g d Wwere added, and the mixture was heated to 40 - 45C. .
After about 12 hours, the protective glroup had been renoved 5 renoved [ sic]
conpletely (TLC control). Another 140 - of i sopropanol were added, and
the solution was heated at 80C for one hour. The solution was then slowy
cool ed to Oteandshedwit2od mbof water. Tdheranivent froor thegrganic phasewas distilled

conpound pr@ﬁhﬁawé l;é%ldﬂétwa"sstaﬂeﬁ% fin E@ﬁnr& prdpafdp hb'rhne(asaﬁcggl offpd the

crystals re-co | Soprop the I'T sopr opyl

ether. 680 3‘1%?1 %@}Fbedsql%?& "%hyérqqh{qre W@Wdﬁ@s and #g mbdwewas white
crystal | i nehgutedts40 - 48)C. After about 12 hours, the protective group had been removed

ey o A BRRY ortBblaN, FLE) AL b H 451 il were

3, 4- Dehydr oqddadyan{j the goluljiamwis heated @t 802C Forl dnerhiaile. Tbeismuihmwadmdrw g,
ﬁl—l?t (r;rgl %)ut oxy ?@%ﬁ’ tP%oé %R% é{ﬁa%- og for Qf“’%ﬁ’%’ﬁ&%“&f‘é’?ﬁ Htée (preparation
descri bed |¢Pmﬂ9tm§tm¢mpltat¢9 oyt age@aﬁvﬂi @ praduchwas filtered oftangt theccrysals i ) .

At 0 -10C, WireSaasheawitt bre Lc%ae"beiséérbaaﬁol P them With dngcgﬂ B\ylfbgﬁgegéﬁwgghom c

hydri d %strength in eth acet at e, ) were
ng r:jrgp\?\ﬂo ?ﬁ 15%2’) g?&@(ﬁ "gi%g Wefﬁég/qI@ @ﬁ&wmé&crﬂﬁf%ilmﬁﬁdu%y TLC.
After the reaction had ended, the solution was warned to rog_m tegperaturHe,é

d180rr1 xtue s adjuste to p
32| ng c nc. 'Q ?ﬁ%ﬁ%ﬁ@o'ﬁﬂﬁahﬁaéﬁgﬁ{@ ‘f}ﬁg‘ @¥ par ated off and the
aqueous pha%é-dﬁaydr@molﬂd&(ﬂ-wm@-thwele}meﬂlnylanﬂdm of methyl ene chloride. 25

The conbined organi ¢ phases were washed with another 170 m of water at pH
3 nd then with of water and dried over gne3| um sul fate, and the

*@%Mlifqpéeiv'd?r(%raee) -thiazglemeethyliamide dydroghloriged89 917 g (90%
yl el d) of t2u8 hiridi)lewerectidlednd asdirion df N-{t 615!-‘2)u b&b&H?&héﬂﬁféneﬁ@B&))

N-(tert- BUt(%%?&BR&RXAIaHﬁ& ¥repaRtion B38dridedin W6 1248 g’ bo6 mmol) in

methylene chloride (640 ml). At 0 - 10°C, diisopropylethylamine (112 g, 867 mmol)
and propanephosphonic anhydride solution (50% strength in ethyl acetate, 193 g,

20 303 mmol) were added dropwise one after the other. The reaction was monitored
by TLC. After the reaction had ended, the 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 and
the aqueous phase was extracted once more with 120 m! of methylene chloride.

25 The combined organic phases were washed with another 170 ml of water at pH 3
and then with 170 ml of water and dried over magnesium sulfate, and the solvent
was distilled off under reduced pressure. This gave 117 g (90% yield) of the title
compound as a colorless solid substance.

30 e) N-(tert-Butoxycarbonyl-methylene)-(Boc)-(D)-cyclohexylalanyl-
3,4-dehydroprolyl-[2-(4-hydroxyamidino)-thiazole]lmethylamide

N-(tert-Butoxycarbonyl-methylene)-(Boc)-(D)-cyclohexylalanyl-
: 3,4-dehydroprolyl-{2-(4-cyano)-thiazole]methylamide (22.2 g, 36.7 mmol) was
35 dissolved in ethanol (250 ml) and admixed with hydroxyamine hydrochloride
(6.41 g, 92.2 mmol), and diisopropylethylamine (23.8 g, 31.6 mi, 184.5 mmol) was
slowly added dropwise with cooling (water bath) to this suspension. After 3 h of



3, 4-dehydroprol yl -[ 2- (4-hydroxyam di no) -t hi azol e] met hyl am de
N- (t ert - But oxycar bonyl - net hyl ene) - (Boc) - (D) - cycl ohexyl al anyl -

4- dehydroprol yl -[ 2- (4-cyano) -t hi azol e] met hyl am de (22.2 g, 36.7 muol) was
35 dissolved in ethanol (250 m) and adm xed with hydroxyam ne
hydr oclgogo/s95106. 41 g, 92.2 mmol ), and dii sopropyl ethylamne (23.8 g, 31.6
m, 184.5 mmol) was slowy added dropw se with cooling (water bath) to
this suspension. After 3 h of 0050/5'0 0 -15- stirring at roomtenperature,
the reaction solution was conce rated u (ﬂer reducedeéﬁ ?c{i @(u& n
rotary evaFrfigsAt ropmdemperaiyre, ’ef"ﬁﬁ@hs Wtion,wag caggenyate
and t he aquressurgbsing avetarydvasdratdr,the pébiGue pastakdN dyirmethilenec  aci d and

agnesi um SOTSBRPAR AR 3REa0s ARIRGReS BORRIGEO B R Lt Pt hynyBinte 2, )"

evapor at or acichmd ext'ramad e arganic ahesle was washid xepeatedly with gvater, dried of t he

tit
' Et hoxycar ony g rﬁl)? cyc r&ﬂeo)s(ta a éen(wceg pﬁesasugle Hs'"Ba rotqry 10
[2 (4- hydr @V?Bﬂﬁaéﬂ"n?; ef@ﬁ"‘ﬁ@o‘ﬂ@? paturated Mith -Re@ng CQP’@Ql 90f the tlte

N-(tert- Bu h8 @) dTRioBY p@resyhiteBsvtid- (D) - cycl ohexyl al anyl - 3, 4- dehydr opro
|yl -[2- (4-hydroxyam di no)-thiazole]nethylamde (2.0 g, 3.15 mmol) was

di ssol ved in ethanol (25 m) and adm xed with 10 m of 5N hydrochloric
aci d i rif) et N(Ethexytariionyl-frietiglerie)+(B)-opclobéxytalany/l-3{4-6eydroprolyl-h. Si nce

conblor i on ledd PERRFARKIEN BRI ARUBIAT RRIBERbITe X 1\ o7 ochi or ¢ acid i n

ether were added and the m xture was once nore stirred at 60C for 3 h. The

reaction Q. gbﬂfm]t&?y%a géﬁb{rﬁieﬁﬁ)%ﬁéﬁt(dg%g&l%ﬁéxﬂélﬁﬁﬂlﬁE—d&ﬁ;'fd"rgpl%lyflﬁ ary

evapor at or, due ;was

odi sti |l et hanol
and et her tghygrayyami d&?me 'W&FWE%P'H?K@ 0% H15 %Wéo was dissolye :
subsequent lg¢hatiol 28 mbcandradmikéed Witk 10l s8N hedrobhloric dendaml éthpr earidtheat ed out

o e S BB R G LEr o oT D suctan and ar) ed under
hygr oscopi Sineg actosding tahk@ (methylene chloride/methanol/acetic acid: 100/20/5), the
. conversion was still not complete, another 10 ml of 5N hydrochloric acid in ether.
were added and the mixture was once more stirred at 60°C for 3 h. The reaction
mixture was concentrated under reduced pressure using a rotary evaporator, and
20 the residue was then repeatedly codistilled with ethanol and ether to remove
adhering hydrochloric acid. The product was subsequently dissolved in a little
methylene chloride and precipitated out with ether, and the residue was filtered off
with suction and dried under reduced pressure. This gave 1.65 g of the title
compound as a white hygroscopic solid substance.
25 FAB-MS (M+H"): 507



25 FAB-M5 (MrH): 507 0050150510 -16- We claim 1. A process for preparing
2- am nonet hyl - 4-cyanot hi azole and its salts of the fornulae la and Ib 5
HnX * [H2ZNcN] H2ZNN CN ~S/--J S~ n (la) (Ib) in which n=1 or2and, 10 for
n =1 Xis chloride, bromde, triflate and hydrogen sulfate and, for n =
2, X i 9089M031Q&, conprising the process step where the thioan de of the
formula IVS BOC-NH ~ (1V) N H2 15 jg_reacted with a bronopyruvate of the
formula V, COORL Br -1-Y ( O 20 in which R is branched or linear

Cl. 4-a lla%rﬂ' an al cohol RROH in which R2 is branched or linear Cl1 -alkyl,
HO- CH2- E-, HO CH2- CH2- CH2- or C,-4-alkyl-O CH2-CH2- at from-5C to 40C.
2. A process as clainmed in claiml1l, where the resulting thiazole carboxylic

ester qf tR&rodesd 1oF Breparilg 2-drhinbhetiyialdyanothiazole and its salts of the

formulae la and Ib

5
No_-CN NG_CN
HpX * HzN/\(/J/ HEN/\(J/
| S ] S
| (ia) (Ib)
in which
n=1or2and,
10 - forn=1, X is chloride, bromide, triflate and hydrogen sulfate and,
forn=2, X is sulfate, comprising the process step where the thioamide of the
formula IV
S
NH
BOC- \/”\NHZ w)
15
is reacted with a bromopyruvate of the formula V,
COOR!
Br V)
Y
20 in which R is branched or linear C,.s-alky! in an alcohol R?0OH in which R? is

branched or linear C4.g-alkyl, HO-CH2-CH,-, HO-CH>-CH,-CHz- or Cy_s—alkyl-O-
CH2-CH,- at from -5°C to 40°C.

2. Aprocess as claimed in claim 1, where the resulting thiazole carboxylic ester of the
. 25 ~ formula Vi,

.\\\\\-\\.
0 gy



MS 11111 0050/50510 -17- COORL NO BOC-NH~ S in which R1L is branched or
linear Cl.4-alkyl is reacted in an alcohol R2OH at from 5 0C to 40C with
from5 to 50 nolar equival ents NH3 of an aqueous ammonia solution. 3. A
process as clainmed in claim1 or 2, where the two process steps are carried
out  wi0DB0/505180! ating the intermediate VI. 10 4. A process as clained in
any of clains 1 to 3, where the thi a_z:l)}ga carboxam de of the fornula VII
CONH 2 (VWU) BOC-14H 15 is filtered off as a solid. 5. A process as cl ai ned
in any of clainms 1 to 4, where the amde VIl is subsequently dehydrated to
t he BOC- protected 4-cyanot hiazole of the formula VIII 20 CN BOC-NH N
(Vi) 5 and the BOC protective gr R's renoved. 25 6. A process for
preparing the conpound of the fog a vl COO Rl N(VNO

socnn__J_)
]

in which R' is branched or linear C.,-alkyl is reacted in an alcohol R?OH at from
5 0°C to 40°C with from 5 to 50 molar equivalents NH; of an aqueous ammonia
solution.

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

10
4. A process as claimed in any of claims 1 _to 3, where the thiazole carboxamide of
the formula VIi
CONH,
N- ' (Vi)
_ rJ\>
BOC NH\*S

15 - |

is filtered off as a solid.

5. A process as claimed in any of claims 1 to 4, where the amide VI! is subsequently

dehydrated to the BOC-protected 4-cyanothiazole of the formula VIl

20 |
CN
NI/\S (Vi
Boc-NH\/ks -

and the BOC protective group is remoVed.

25 6. A process for preparing the compound of the formula Vi
COOR!
N
| N\ v

S -



BOC-NH 1111111112121 LEbereererrrr M S 111!'1 0050/ 50510 - 18- where the
thioamide of the fornula IVS BOGNH",A (V) NH2 5 is reacted with a
bronopyruvate of the formula V, COORL Br (V) Y O in which Rl is
branched or l|inear Cl.4-alkyl in an alcohol R2ZCH in which R2 is 10 branched
or |in6eso/eu5w al kyl, HO CH2- CH2-, HO CH2- CH2- CH2- or C1 -al kyl -0- CH2- CH2-
at from-5C to 40C. 7. A process for.qgeparing the conpound of the formila
VII CONH2 N\ (VIl) BOC-NH 15 S as clainmed in claim6, where the

resul ting ' I ' f the formula VI, COO RL N NO BOC NH
20 in whi c%%g?ﬁﬁéﬁ@‘ﬁéﬁt%f 'ﬁ\ étr“?CL 4-al kyl is reacted in an al cohol
R2CH at from OCto 40Cwith from5 to 50 nolar equival ents NH3 of an

aqueous ammoni a S
BOC—NH\/lL
NH, (wv)

5 is reacted with a bromopyruvate of the formula V,

COOR!
B ™

@)
in which R is branched or linear C1.4-alkyl in an alcohol R?0OH in which R? is
10 . branched or linear Cyg-alkyl, HO-CH-CHa-, HO-CH,-CHz-CHy- or Cy_g—alkyl-O-
CH,-CH_- at from -5°C to 40°C.

7. A process for preparing the compound of the formula Vil

CONH,
N v
S
BOC-NH

15 \)\S

as claimed in claim 6, where the resulting thiazole carboxylic ester of the formula

Vi,

COOR!
N M)
3
BOC-NH

20 \/ks

in which R is branched or linear C,.4-alkyl is reacted in an alcohol R*OH at from

0°C to 40°C with from 6 to 50 molar equivalents NH5 of an aqueous ammonia

solution.
25

I g



solution. 25 111111! 111111 1111 1111 11 111! 0050/50510 -19- 8. A process
according to any of clains 1 to 7, where, in the preparation of a conpound
of the formula VI, COORL (ML BOC-NH~ S 5 after the conversion of the
thioam de of the formula IV S BOC-NH, ~ryf NH2 10 from0.9 to 3 nolar
equi vapeso/sosfo a base, dissolved in water or undissolved, are added to the
sol vent and, after addition of vvater_,1d'_f appropriate the solvent RROH is
distilled off to the point where the €ster VI begins to precipitate out,

and th precipitation.is, if approprjate, brou to conpl et.i on by cooling
t he m'gturﬁ%m SSARFOIHING 0 any Rliclaims 1.t it’(@qrﬂ’i 'ggé?gr%%ﬂfiac ester is
filtered otémpdbndof thedommwia¥las clained in any of clainse 1 to 7, where the
reaction of the thioamde of the formula IVS BOC-NH ~NH2 (1V) 20 with

t he bronopyruvate of the fornula V. . COORlL Br -*"~ M
_ o COOR!

| N/\S
BOC—NH\/"\S

after the conversion of the thioamide of the formula 1V

s
Boc-NH\)k -

10 - from 0.9 to 3 molar equivalents of a base, dissolved in water or undissolved, are
added to the solvent and, after addition of water, if appropriate the solvent R?OH is
distilled off to the point where the ester VI begins to precipitate out, and the
precipitation is, if appropriate, brought to completion by cooling the mixture and
adding more water, and the thiazole carboxylic ester is filtered off.

v

15
9. A process as claimed in any of claims 1 to 7, where the reaction of the thioamide
of the formula IV
S
QC-
BOC NH\/LLNHZ . wv)
20
with the bromopyruvate of the formula V
COOR!
ar/\n/ o V)
O
25 is carried out in the solvent RZOH in which R? is preferably C..s-alkyl in the

presence of from 1 to 3 molar equivalents of solid alkali metal bicarbonate,
followed by work-up as described above.

0



O 25 is'carried out in the solvent RRCH in which R2 is preferably
C2.5-alkyl in the presence of. froml to 3 nolar equivalents of solid

al kali metal bicarbonate, followed by work-up as descri bed above.
111111211 1reerrrrr1ar L 1/1111111 0050/ 50510 -20- 10. A process as

cl ai megypsp/s08100f clainms 1 to 9, where, in the preparation of a conpound
of the formula VII, CONH2 ~ (VII) BQC-NH S 5 after the conversion of the
thi oam de of the formula IV S BOC-MNtY~NH (1V) 10 from1l to 5 nolar

equi val ents NH3 are added to the solvent in the formof an agueous ammoni a
sol uti d9; A PEcessAs elaitned hranwd caimsHoe xnbare.dn g BrePRLOR of 3 of er abl y
Cl_5-al kyl caffpothdof tHegdralia.viR further 5 to 50 nol ar equivalents NH3 are
added in the form of aqueous amnia and the resulting thiazole carboxam de
precipitate is filtered off, if ap roElriate after cooling the m xture. 15 .
11. A conpound of the forrmulae la ARBYb, * NCN HN NCN HiX H2N ~ JJ z

In ~ N (Vi)
I\
BOC-NH\-)\S

after the conversion of the thioamide of the formula IV

S
BOC—NH\/U\ '
NH, v

10 from 1 to 5 molar equivalents NH; are added to the solvent in the form of an
aqueous ammonia solution, from 30% to 60% of the alcohol R?0OH in which R? is
preferably C,.s-alkyl are distilled off, a further 5 to 50 molar equivalents NH; are
added in the form of aqueous ammonia and the resulting thiazole carboxamide
precipitate is filtered off, if appropriate after cooling the mixture.

15

11. A compound of the formulae la and Ib,

HpX * HEN/\g/i}/CN} HZN/\g/D/CN

(la) {t)

20

in which

n=1or2and,
25 forn =1, X is chloride, bromide, triflate and hydrogen sulfate and

forn=2, X is sulfate.

L L



(la) fib) 20 in which n =1 or 2 and, 25 for n =1, X is chloride, brom de,
triflate and hydrogen sulfate and for n =2, Xis sulfate. 11111111111

1111121121211 . 111111 0050/50510 -21 - 12. A conpound of the fornmula X s
R3N~\ CNI NS5 in which R3 is a benzyloxycarbonyl, 9-fluorenyl nmethoxy-

car bongbso/sbs16!| uor onet hyl acetyl, acetyl or benzoyl radical. __ --

treerererrert will rrrrrrrtl s C14_21_

12. A compound of the formula X

H S
Rs’N\/L\'g\CN )

N

5 in which R® ié a benzyloxycarbonyl, 9-f|ubrenylmethoxy- carbonyl,
trifluoromethylacetyl, acetyl or benzoyl radical.

e
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