1 PROCESS FOR PREPARI NG 0- ( 3- AM NO- 2- HYDROXY- PROPYL) - HYDROXYM C ACI D

HALI DES Technical field The present invention relates to a_novel proces

for prepaMPBMEB- ani no- 2- hydr oxy- propyl) - hydroxynic aci FCHATYD a@%"%f t he
formula (1) wherein Rerr] is phenyl, pyridyl or thienyl or substituted
phenyl, wherein the one or nore substituent(s) may be hal o and/ or hal oal kyl
and/or nitro, Xis halo, Rerr] and R err] are ipndependently fromeach _
ot her straight or branched | ower al kyl or R err] nn* 1 et her with
the nitrogen connecting thereto form a saturat eqg iglé
het erocyclic group which may contain additional the h
substituted. The invention also relates to a process for =ay t he
acid addition salts and optically active fornms of the above conpounds

SZEE?%?“P& FLT 2 (1) are vel| HROGRSSF QRIREPABR Ginces | n the 11 eatrent o
el 11109, - os PECTARINGS HYPKRDEY R oRN AT AR diC A AR

parti cul arly described e.g. in WO A-90[ err] 04584.

0- ( 3- am no- 2- hydr oxy- propyl ) - hydroxym c acid halides of the general fornula
(I') can be prepared in many different ways sone of them being al so
described in WO A-90/ 04584. 2 Al though the known synthesis routes for
manuf act Jiechmicel Beldt abl e all ow the preparation of the conpounds of fornula
(1), they_arc not sufficient for the preparation of the said congounds in

i ndust r i al DePERsEnt ipNENtRn; ERldtEn i asove %PSS ®r preparingy)-(3aseino-2-hydroxy-

10  propyl)-hydroxymic acid halides of the formula (I) wherein

[—-—

R! is phenyl, pyridyl or thienyl or substituted phenyl, wherein the one or more
substituent(s) may be halo and/or haloalkyl and/or nitro,
X is halo,
R? and R? are independently from each other straight or branched lower alkyl or
15 R? and R® together with the nitrogen connecting thereto form a saturated 5 to 7-
membered heterocyclic group which may contain additional hetero atom and
may be substituted.
The invention also relates to a process for preparing the acid addition salts and
optically active forms of the above compounds.
20

Background art
O-(3-amino-2-hydroxy-propyl)-hydroxymic acid halides of the general formula (I) are
well known as active substances in the treatment of pathological changes in the
vascular system connected with diabetes mellitus, especially with diabetic angiopathy.
25  These compounds are particularly described e.g. in the Hungarian patent No. 207.988.
O-(3-amino-2-hydroxy-propyl)-hydroxymic acid halides of the general formula
(I) can be prepared in many different ways some of them being also described in the

Hungarian patent No. 207.988.
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reagents which are difficult to handle or prepare or conprise unf avour abl e
reactions with non-satisfactory yields due to the possibili si de
reacti onsWOPRd3MBgi ng need for the corTEounds of formula (IP)C’ly f00eR2
novel process which rmssgqggveHngW ati sfactory yield and can be carried
out under industri congye L&(ﬁﬁ} 'gcl osure of invention The present

I nvention ains to cess fior preparing 0(3 am no- 2- hydr oxy- .

propyL) - RS6QA e Sb rhitRsis’ PokdlE 5 hiabuBBRLe: o SuREBEC b AL O

provi des an-i cab process 10r epar onpounds of
the for afalibn Of the co@PEaARLARArME] they &re'HoP ot idd W th
a 3- hydroxg azgt I di nlcumﬁsalt of the ag?r(rrlgelya % gﬁg}n&e%néltfn R[fegj;rr and
Rlerr] hofvthet said compongdain aypmsirfal acalebThe dwadvaﬁta@ thesedftis ftatrtheg need on i n
a basic-alcoholic nedium_ii) neutralizing the m xture and renoving the
organi c @agmtntwhmhia;e onitrig handle e@ptmrwrc ROmPHBE mfmnrabée reactigoeous

medi nce of. E g hI or| C. deco ng the di ni um
Calt X hithoa iRy sl {0t e SeRRIONS; e e WeALor |
from t el XbibBundeant faftf L'y )ﬁ% f@s”? SR O lynddi® 1f Yool b 21

sui t abl y su am no- oXYy- propan erl va usu hal o-
or 1.2- eggisya y&ekﬁéﬂd@h%ed@?ﬁédBMrﬂeﬂmduﬁtr@c&ﬁi aﬁs NO. 1.582.029.
However, the 3-hydroxy azetidiniumsalts of the fornula (111) are nore
suitabl e reagents than the |-halo- or 1.2- epoxi derivates used in the
known reactions. Nanmely, conpounds of the formula (I11) are solid materials
whi ch caBisclesurg obdnyemiion ed. i sol ated and stored unlike the reagents

r ?;Eﬁgl yTﬂé %gesvevrhl fn@e% ion %il;lg to gll'(;[vxctle a p%géegg %oragrgpgr%{]gd ?(3a2191m%r-§-h?'§?oexryql 'y

Ti

propyl)-hydroxymic acid halides in industrial scale.
The present invention provides an industrially applicable process for preparing
the compounds of the formula (I) by
i) reacting an amidoxime compound of the formula II with a 3-hydroXy-acetidinium
15  salt wherein
R? and R® have the meaning as specified above and
Y is a salt forming anion
in a basic-alcoholic medium,
ii) neutralizing the mixture and removing the organic solvent,
20  iii) reacting the residue with sodium nitrite in aqueous medium in the presence of
hydrochloric acid
iv) decomposing the diazonium salt thus obtained and
v) isolating the crude product of the formula (I} from the mixture.
Reactions of amidoxime compounds of the formula IT and suitably substituted
25  3-amino-2-hydroxy-propane derivates (usually 1-halo- or 1,2-epoxy derivates) are
described e.g. in the Hungarian patent No. 177.578. However, the 3-hydroxy
azetidinium salts of the formula (III) are more suitable reagents than the 1-halo- or 1,2-
epoxi derivates used in the known reactions. Namely, compounds of the formula (III)
are solid materials which can easily be prepared, isolated and stored unlike the reagents

30 formerly used which are difficult to isolate and handle and are generally llquld
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materials. The use thereof becane known from WO- A-90/ 08131, but in the

process Clol therein neither these nor the other two r C
directl y%a%f@%m th the conmpounds of %h Tf, E bW 7?0(2?1{2

am doxi me conpl ex prepared therefromw1h{a %Er %H%xﬁ?ﬁf@l pr al kali and

di met hyl formam de al cohol ate or 1.3-di metdayl - EPWRGED ol i di jhone in a medi um
contai ning di nethyl formam de. Thus, O substituted am dOXi derivatives-

were | SOAAhINTTRG ushAHGHOF RORAS kRAY FRn T0ndaAhApathd PEIABHIGH RD. | N

the reaction sequence according to the present I1nhvention.

obser vat 20h308f butr insthegprocesadiestribed thereintneithbetiese mot dg: othler twdirehgetits t
conplex formn fromthe#grocess and to avoid the use or dinethyl formam de

as sol vedie d'_é? : W!thdpw nthgecompavada rafdhe foomuleedl), foutsvith anamidoximecer .
Lo ke Ramplex pEpited heretton Syt AR By diosidnn atkallhCdimathy biormamide
. it Nl A e i. . i - 8131, . . .

\or ooy ) altBfolal® dF b dERGSEADHRRAdiond o R Aherugy, SOhtaipipe, dimpthy!
quant i t ygnaneder Thiss,a05substitted Afsiokiae &@%ﬁvﬁ%&ﬁ%’nﬁgg&tﬁ Wi, m;ot%&a%r An

addi ti onal di sadvantage of the use o I met

deconposeappesneomleasasardisbiated diterrhédiatels einoiengaction 3egueate hcbyrdife td ale C
conmpounds envol ved, It has been found that the reaction can safely and
easi | y bpresgRyInEenRR. by reacting the conpounds of the fornulae (I1) and
(rrr) directlé I n, a basicbal c?holi medi um whi ch may, al so gontai wat?r. In
respect of thBatk ORI POSERYALORS Ss Wege jmadsajq, eligunaie the decnglggically

Ceacts ontiHiElc ESRBRAT A Hop e’ HReH e 10T hvdif B) B Loy
m Xt ure fpehdneide\ds3elvene DIYERY ClosRbMAst is hdzabdsusdos ﬁe@ﬁgseﬁ%ﬁ&sté(}akeﬂ he

side products forned during the contracted steps can a renoved by one

sui t abl efurtiwratorerit s¢ diffientt tohregenedate apdtpeiflysands egpemelyr diffieufiab make
manuf acturing the_product in the desired purity. Based on these

obser vat water-freg e Thisy isnespasigllyo imperants ap rdimethy f formamide rimpyrity mposinde  of
the f l.a. (1 wher el I s.ph | oV t hi L .
Subst | 1 uPHBIT A F Polgted aioh i HungRud) pateat Nel 20913050 Maceorsty 1678 mrafernblia) or

hal opd ky AR S51vBAL Edhtains only very small quantity of water, practically less than 1% to

achieve a proper yield. An additional disadvantage of the use of dimethyl formamide is
that it decomposes when exposed to light thus becoming contaminated by the toxic
compounds envolved. It has been found that the reaction can safely and easily be
carried out by reacting the compounds of the formulae (II) and (III) directly in a basic
20 alcoholic medium which may also contain water. In respect of the outcome of the
synthesis it is very useful that the O-substituted carboxamide oxime intermediate is not
isolated from the reaction mixture, but directly reacted further after neutralizing the
mixture and removing the organic solvent. It has also been found that the side products
formed during the contracted steps can all be removed by one suitable isolation step
25 and thus, the synthesis is appropriate for manufacturing the product in the desired
purity.

Based on these observations, the invention provides a process for preparing

compounds of the formula (1), wherein
R_l is phenyl, pyridyl or thienyl or substituted phenyl, wherein the one or more

30 substituents may be halo and/or haloalky! and/or nitro,
IThis Sheet Has Been Replacec




4 Xis halo, R[er'rg and
or branched | ower!lal

err] are independently from each other straight
IThis|Sheetdras 296 Rlerr] together with the nitrogen
connect i NYOtREIMBo f ﬁl I
whi ch may contain ad .

pl
EI{enbe ed saturated het er RGFHVE/WPHup
acid addition salts and optically active

o at’dm and rray_be substituted. and the .
carboxam de oxine of the formula (I1) Wnl f Rerr] is as
speci fied a%;)ﬁzmwth a reactive 3-am no-2-hydrB : erivate
di azoti zi ng ] ésulting O substituted am de oxime with sodi um

C
nitrite in & R,Cﬁ)ﬁhl ' | | t.
I sol ati ng tﬁe%@ggﬁg?ﬁgggéa?dr%@ and. %ﬁgg%??ggﬁhggrp%@g%@r@%%g%?%al |y
aci ve enant ROand R aogéther withcthe Mdtrofeh camietting thepétd Sorhtas & 7ah@nbéredor
m neral acid; which conprises reacting the carboxam de oxinme of the formula
(11) with a satipatedbsterpcpelicigroupnwhichimay conteinf axldativral heterd atohesrd may] er r |
and R err] hgve t he n&gni ng as specified above and Y is a salt formng
aniod in a [ ?F‘]‘bsé‘F‘ttS lic preferably ethanolic medium made al kaline with

Lkal i dr oxi . ! . : I . .
neut  ar 79 B ERE o Bioh 3EiS g pATEANTHR B0 inersid Wyl £ Bhefltile”
t her ef ¢ . hay . bt y :
|t er o O HRe o e b SRR PO ot o
car ryi ngetive thampic24draocpropang degivatts didpotiRingOthel fesaltingoDlsabstituidde
carboxam d oxime of the fornula (11) and the 3-hydroxy azetidiniumsalt of
t he f or cetbaxamide) oxime withcsashiumat nignitei inhthe rpresence ofithiydrohatide,vdscomposingy be
dvant to, 'y th d of the f I 1) i | i ght :
The 1Peadis ORIt SalariplBting e, praush obHiae To8, 4t dbsTsh ParRBs: Begent 5.
f I : | | ' to_t basj ¢-.al cohol i
Sor ut 1 oaehrAI 2ERAT EilioRers Bt Pikofok b, Ao BB CBabomieh o Rk F S0 ©

[err] alkagal sBidelhidbtomprisidnehctiny the RArRRAMINMEoXiIRRC B fortnula (II) with

a 3-hydroxy acetidinium salt of the formula (III) wherein R? and R® have the meaning

eacting a

as specified above and Y is a salt forming anion in a lower alcoholic preferably
15 ethanolic medium made alkaline with an alkali hydroxide, the said medium optionally
containing water while neutralizing the reaction mixture and removing the organic
solvent therefrom before diazotizing the resulting O-substituted carboxamide oxime

intermediate.

20 Best mode for carrying out the invention
A preferred mode of carrying out the process according to the invention is as follows:
The carbéxamid oxime of the formula (II) and the 3-hydroxy azetidinium salt of
the formula (III) are reacted at stoichiometric ratio, however, it may be advantageous
to apply the compound of the formula (III) in a slight excess. The reaction can be
25 carried out with any order of addition of the reagents, preferably the compound of the
formula (II) is added to the basic-alcoholic solution of the compound of the formula
(III). As solvent preferably a C,4 alkanol, preferably ethanol is used and the reaction is
carried out preferably with heating, most preferably at the boiling point of the solvent.
After termination of the reaction, the mixture is cooled and neutralized with a mineral

30 acid, preferably hydrochloric acid, and the alcohol is distilled off suitably at lower



carried out preferably with heating nost preferably at the boiling point of
the solvent. After term nation of the reaction the mxture is cool ed and

neutral i zR¥P #4348 nineral acid. preferably hydrochloric achdGrBNAH0108%

al cohol is distilled off suitably at | r WO 98/ 43948

PCT/ HU7/ 00082 5 pressure. After renoving the solvent the reaction mxture
Is diluted wwth water, the concentrated hydrochloric acid necessary for _

i agot | oBiYeglse, X AR GerfAAE Sd Qi HLRBLEG MEAGIRS U5 I st e
t enper at ueﬁcsatra&dt bydrdehfdriy fakid heeesdaryZ foY diakin %%QEE%obréds td

into.the 5 correspondl ng hydroxi moyl - halide derivative. To isolate t e

crude pr dmzotlzmghemmmmeomdnydlazeuzed byrdse additionnsf thiet sodiumi mieigamder
al kali compound, extracted with an ﬁ?nl c solvent non-mscible with water,

gr ef er ?bpwl&sm a trmpeapiare phQ testy et Thes @zc@unﬁmt d@nmsgamglammto the
f| Cabl searbanginth i SimE lide LR vR e Sttt Seaer %rraq'ne&pyme
by any. ofastiofinikhre Hi8eRUGE W AR BorRitib A6l Rimbaid BBactci ik dp |

pure proggnie §d$lv§ﬁt REepHEEEHIeMvith ﬁ&eﬁ%@%&?'éﬂylsé’ée'tﬁé aﬁfeo‘sﬁtf(a@t ) Gne&he
advant age of the present invention lies inthe fact that it nakes possi b

to produard CofGntrated) of dirgctly ay acidaaditionnsatlrisxformediioth tel pradactlyy addmge
and sinple 15 nethod al so under industrial conditions. The invention Is

f urt her ﬁljﬂ“é@bk‘aﬂ(éé tp fhe H@WI?& a@t@ﬁrﬂhésamtﬁddmo@ s_a;t Ky [ fRittagionoThe 3- (
3ut : | Wi ga{'déy@édﬁr Cogan B iR el Bitatligonchuty ap” ik vy drcbrn e
sl)zfgmvﬁydlr (r)]m dus%§ 5 o aﬁgod[éﬁ% gﬁ)?l l’éf&ﬂ.ﬂ'e H-Fédlﬁae%ﬁ%i’é(lﬁ%gﬁéégﬁgf%r ed

for an aédd)ﬁd:ﬂi&ﬁllyfs@mﬁfactwykkﬁti rring, 420 1 of

The advantage of the present invention lies in the fact that it makes possible to

)

produce O-(3-amino-2-hydroxy-propyl)-hydroxime acid halides by a safe and simple
15 method also under industrial conditions.

The invention is further illustrated in the following examples:

Example 1.

N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-3-pyrydine-carboximidoy! chloride (Z)-2-
20  butenedioate

50.4 kg 2-hydroxy-4-azoniaspiro-[3,5]-nonane chloride was dissolved in and 28 1 of
water under stirring. To the solution 11,4 kg sodium hydroxide was added and the
resulting milk-like mixture was stirred for an additional hour. While stirring, 420 1 of
25 ethanol and 35 kg 3-pyrydine-carboxamide oxime were added thereto and the mixture
was heated under reflux for 1.5 hours followed by cooling the reaction mixture. 270-
290 1 of alcohol were distilled off and 110 | of deionized water and 45.5 | of
concentrated hydrochloric acid were added followed by distilling off the remaining
ethanol. To the oily residue 160 1 of concentrated hydrochloric acid was added under

30  cooling so that the temperature remained under 30 C°. The solution was then cooled to



25 ethanol and 35 kg 3-pyrydi ne-carboxam de oxi me were added thereto and
the mxture was heated under reflux for 1.5 hours followed by cooling the
reacti on WO2843M8 270- 290 1 of al cohol were distilled of f PEHEIUST00682 of

dei oni zed water and 45.5 1 of concentr8ted hydrochloric acid were added |
followed by distilling off the remaining ethanol. To the oily residue 160 1
of concentrated hydrochloric acid was added under 30 .cooling so that the

b e0s 5 C ahd BB RS QidddfiShnciPa Fikhirt of 199 RO\l nilie spl R So danies o '
Gerr], Sislef Viod adSh 25R0r% Aehfiindhs kR ol Mol BBE ILILBEAG Gyand 00

1 of deionized water was ad er per

mai nt ai néMperatite LIRS fdaction Ohidthe beRFdeno0 dHAXE5'E. b&ﬁtﬂ?% ggaﬁfb

Clerr]. After the addition, the mxture was stirred for an additiona hour

at- t hi s mixtyrer aasr stitned ffor arheadditiotead obiposi 4t ahisoftehperanirer ahé ﬁnca:hs 1.5
kg urea was added. éfter f.ull deconposition of the nitrite (appr.

hf)ll:r I§) f thC‘PIHBO-’rlEath dhe mmtw?e&sb 5%kogat1¥¢§il W@md@deAﬁgs ﬁdgde@pnﬁp%smm of by

0
cindor sthd Bitdte (e 105 Mo lo, B r@c?l?n :aﬁ% 1G0T anglacetitectias eded
R A R Rk A i

acet at e untbe sﬁfrﬁig‘l dllawmﬁzecmmi A1) thylehe welt! 3Rpirated, ¢h 5
N-[ 2- hydr oxy- 3- (p1 peri di ne-1-yl)- propoxy 3- p;ﬁ ydi n%- caf boilongﬁhylpcaﬁl oride

base wasvasbe@mithddx 706l of wamrl and driedilovet 45 dqy ambydnous Ria,$0,.KDhe dpgngdded
and t he mxtureﬁgas stirred for 4 hours. The product was separated in

centPi f 3gE0L WaS ‘B@S dé@é‘? Rd ethyl qcs@tméb@ praanis layersccombined andas
d I 0 t t l* d. The r ct was
s;;Z?a;/Zlge i nq‘g:aglrtft“zl fége an eslﬁgg @Xr}gﬂ g (i’s i 22 l - -Byrydme—

recryst abiokihidyl cfbrri: tle %a{szdé?%x‘rijxgﬁéd ﬁ[gie]rzf in cal ula(t%l amaunt

pi peri dinyl)-propoxy]-3-piridine-c oxim l"or | oate

(1:1) wkg) wisaddded amel nhe niixheieowas stigéd for 4(hfa§hf>s 'I-“n%é;r ddctGlvas 5é arét@&txﬁne

yield: 53%. 20 IR KBr/cmerr]): 3350, 2941, 1580, 1480, 1350 1022,

082, 86 rentrifinge, washe w1th 30 1 acetone and the resultmg crude product was dissolved in
15 70 1 warm acetone and recrystallized. The product was separated in centrifuge and

washed with 30 1 acetone. After recrystallization, 50-55 kg N-[2-hydroxy-3-(1-

piperidinyl)-propoxy]-3-piridine-carboximidoy! chloride (Z)-2-butenedioate (1:1) was
obtained as pink beige crystals. (m.p. 123-124 C°, acetone, yield: 53%).

20 IR (v, KBr/em™): 3350, 2941, 1580, 1480, 1350, 1022, 982, 867, 702.

'H-NMR (250 MHz, DMSO-dg; ref.: DMSO-d¢=2,5.8(ppm): 9.00 (1H, s); 8.74 (1H,
d); 8.18 (1H, d), 7.56(1H, dd); 6.03 (2H, s); 5.85-6.00 (1H, s/br); 4.21-4.37 (3H, m);
3.2-3.33 (2H, m); 2.49-2.55 (4H, m); 1.54-1.77 (6H, m).

25 |
PC-NMR (63 MHz, solvent: DMSO-dg; ref.: DMSO-d¢=39.3.5(ppm): 167.0 (COOH);
151.4, 127.9, 1343, 123.5, 147.2 (pyrydine 2-3-4-5-6); 135.4 (CH=CH); 134.9
(C/CV=NOY}; 77.2 (NOCHy,); 63.5 (CHOH, 58.3 (NCH,); 52.9, 22.1, 21.2 (piperydine).



[err]H-NVMR (250 MHz, DVBSO-d6; ref.: DVMSO-d[err]=2,5.8(ppm: 9. 00 (lH, S);
8.74 (1H, f; 8. 18 (1H, d), 7.56(1H, dd): 6.03 (2H s): b5.85- éPH,
s/ibr); 4. VOWBMHE 3 . 3.2-3.33 (2H, m; 2.49-2.55 (4H, FFWH‘?’@ 8% 77
(6H, n). 25 [err] G NWR (63 MHz, sol vent: DVSO d6; ref.

DIVBOd[err] =39.3. 8(ppn) : 167.0 (COOH); 151.4, 127.9, 134.3, 123.5, 147.2
(pyrydine 2-3-4-5-6); 135.4 (CH=CH); 134.9 (C/dA/=NO; 77.2 (NOCH err]);.

o3 il .2&91%55’@9%@# ol PP bR Crounas were

prepared: Exanple 2. N-[2-hydroxy-3-(1-pi perl d| nyl ) - pr opoxy] - benzi m doyl
chl oride hydrochloride 5 (mp.: 140-144 Cerr], isopropanol, yield: 66%
| R(KBr) :Egdifigle 2951, 1504, 1448, 1389, 1289, 1119, 1059, 972, 768, 690.

Ex | 3. N 2-h 1 4- th | |
BTl & o ol et e R ae e L propory )

igg{g];Sﬁerr@OﬁLgémol%épel !:24%(/() (EBr)15 3207, 1693, 1578, 1456,
Ve
¥ L2 ety sduel Iiayson uasopssy odop) IS OBocrRagbrision el ot de

3289, 2951, 2667, 1818, 1443 1337, 1238, 1178, 1115, 1078, 1049, 997, 910,
804, 781, 696, 683 cnjerr] 20 Exarrple 5.

Example 3.

N-{2-hydroxy-3-[1-(4-methyl)-piperazinyl]-propoxy }-3-piridine-carboximidoyl
10 chloride (Z)-2-butenedioate (1:2)

(m.p.: 174-175 C°, ethanol, yield: 48%)

IR (KBr): 3207, 1693, 1578, 1456, 1358, 1304, 1020, 974, 864, 702.

Example 4.

15 N-[2-hydroxy-3-(diethylamino)-propoxy]-3-piridine-carboximidoyl chloride hydro-
chloride
(m.p.: 118-119 C°, acetone, yield: 67%)
IR (KBr): 3425, 3289, 2951, 2667, 1818, 1443, 1337, 1238, 1178, 1115, 1078, 1049,
997, 910, 804, 781, 696, 683 cm’’

20
Example S.
N-[2-hydroxy-3-(4-morpholmyl)-propoxy]-3-p1nd1ne-carbox1m1doyl chloride (Z)-2-
butenedioate
(m.p.: 137-138 C°, isopropanol, yield: 52%)

25 IR (KBr): 3310, 1580, 1483, 1464, 1443, 1354, 1072, 1024, 982



N-[ 2- hydr oxy- 3- (4- nor phol i nyl ) - propoxy] - 3- pi ri di ne- car boxi m doyl chloride
(2)-2- butenedioate (mp.: 137-138 (ferr], isopropanol, yield: 52%9 25 IR
(KBr): 33WD 9814884 1483, 1464, 1443, 1354, 1072, 1024, 982PCT/HNS/0823948
PCT/ HU97/ 00682 8 Exanple 6. N-[2-hydrox§-3-(1 _
- pi peridi nyl)-propoxy]-2-tiophene-carboxi m doyl chloride hydro- chloride
(mp.: 115-123 C, isopropanol -hexane, yield: 38% 5 [err]H NVR (250 MHz,_
DVBO-d[ e X reg.: DMSO-d[err]=2,58(ppm: 10.2 (1H, s/br); 7.81, 7.63, 7.20
(1A, 1A, Ef%{“P&? d. dd); 5.98 (1H, s/b): 4,42 (1H, s/b), 4 35 (2H, d); |

o S g o ol 15,
130. 3, 13Rlokidel27.6 (ti ophene 3-2-5-4); 76.8 (NOCH2); 63.2 (CHOH); 58.5
(CH2N); 53.3, 51.8 (piperidine 2 x NCH2) 22.0, 21.9, 21.0 (piperidine 3 X

CH err]) (mExabpi-423 C5isoprdpanolyhexanyg; Gieldt 38%)
- pi peridinyl)-propoxy]-2-trifluoronethyl benzimdoyl chloride hydrochloride
(m p.5. 119-123 C, ethylacetate, yield: 3099 IR (KBr): 3366, 2937, 2854,

1156, 116HNIEE £250 e, NS QL Vi DM o-dehisstomm): 144, (1ekropy 7885

N 2- hycl? 09 20 GEBTRERTE: 6% 955 9O 0% 42 OBk A 38 PP i 05290
hydr ochl ggirdg){ Mmop-1.66- 64, 18% Gisnrdo (Z'I_Eqﬂyopanol , yield: 43%

10 PC-NMR (63 MHz, DMSO-dg; ref.: DMSO-d¢=39.35(ppm): 133.8 [C(C)=NJ; 132.1,
130.3, 130.1, 127.6 (tiophene 3-2-5-4); 76.8 (NOCH,); 63.2 (CHOH); 58.5 (CH,N);
53.3, 51.8 (piperidine 2 x NCH,) 22.0, 21.9, 21.0 (piperidine 3 x CH,).

Example 7
15 N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-2-trifiluoromethyl benzimidoy! chloride
hydrochloride
(m.p.: 119-123 C°, ethylacetate, yield: 30%)
IR (KBr): 3366, 2937, 2854, 2737, 2673, 2538, 1616, 1570, 1439, 1404, 1337, 1290,

1236, 1199, 1165, 1129, 1101, 1074, 1030, 984, 972, 933, 901, 829, 804, 788, 717,
20 699, 685, 646 cm™.

Example 8
N-[2-hydroxy-3-(1-piperidinyl)-propoxy]-2’-nitrobenzimidoyl chloride hydrochloride
(m.p.: 159-162 C°, isopropanol, yield: 43%)

25 IR (KBr): 3298, 2983, 2932, 2746, 1593, 1574, 1535, 1445, 1391, 1354, 1317, 1288,
1242, 1198, 1117, 1092, 1069, 1020, 968, 947, 914, 852, 793, 756, 708, 577 cm”".



25 IR (KBr): 3298, 2983, 2932, 2746, 1593, 1574, 1535, 1445, 1391, 1354,
1317, 1288, 1242 1198, 1117, 1092, 1069, 1020, 968, 947, 91 93,
756, 708, WIPEIUR ] VO 98/ 43948 o PCtmOsH008)
PCT/ HU97/ 00082 9 Exanple 9 (+)
N-[ 2- hydr oxy- 3- ( 1- pi peri di n-1-yl) - propoxy] - 3-piridi ne-carboxi m doyl

chl ori de (Z) - 2-butenedioate (1:1) 5 2-hydroxy-4-azoni aspiro[3.5]nonane-
chl ori deg Ee @i ridi ne-carboxam de oxinme were reacted according to Exanple
1 foIIovm ng P e reaction steps up to separating the N[ 2-
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Wi e acetate

N-[ 2- hydg rlbd((mt@(hé)l d| n-1-yl)- propoxy] 3-piridi ne-

car boxi m doyl -chloride in ethyl acetate was added dropwi se to a m xed
anhydride 10 prepared from 13.52 g (50 nmol e)
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concentrated. The oil resi due was di ssolved in 140 nl acetone and to

t he sol uammteB 5 ggmfd @i mlmldﬂbl Nel2-Byitroxty-3(upipetidin- bryl)fp®pory)-2-pir ditse-
N-T2-(N. -

[(:)I ?per |[ di #81b : ’dﬁﬁi(ﬂ? él 1?% g&%{ﬁ%@%ﬂ% #rdded dropyviseldo @zmized gnbydideat e
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di still eglyp cﬂrdmlét@% Hibﬁlér%ﬁie@#fé) B8 ntdtiSd RhowA Per 5& 2 B Mixehle Whs

acetate giving 3 (98%

N- [ 2- hy dsieryd $or(a1n homeaw rdofh fenyperaRiQ P jsoldle he esterus odidied thedofition
chloride (Z)-2-butenedioate (1:1) salt (mp.: 136-137 Clerr]). The IR and

NVR specwaa m:@ﬂaCtdderhr@)au%D @l a@sqwacwdtlc acicheslation (16%)ransetix 200 mpbund.
éﬁ;ﬁ[ ? l)n at er ﬁ-xhel 5rag|amsc ayer was (c:itr{e “over %nﬁ}b %Pa‘;’%d \Aﬁsco%cé]n(%rrgt)gde The® oily
15 residue was dissolved i in 140 ml acetone and to the solution 3,0 g maleic acid was
added. Thus, 5.2 g (7.8 mmole, 16%) (-)N-[2-(N’-BOC-/L/-phenylalanyloxy)-3-(1-
piperidinyl)-propoxy]-3-piridine-carboximidoyl chloride (Z)-2-butenedioate (1:1) salt
(m.p.: 146.5-148 C°) was obtained.
5.2 g of the salt prepared as above was boiled in methanol for 1 hour. The solution was
20 distilled to dryness and the residue was crystallized from 50 ml ethyl acetate giving
318 g (98%) (+)  N-[2-hydroxy-3-(1-piperidin-1-yl)-propoxy]-3-piridine-
carboximidoyl chloride (Z)-2-butenedioate (1:1) salt (m.p.: 136-137 C°). The IR and
NMR spectrum of the compound corresponded to those of the racemic compound.
According to chiral shift spectroscopy the compound was a homogenous enantiomer.
25  The (-) isomer could be prepared in an analogous way, but using N-(t-butoxycarbonyl)-

/D/-phenylalanine as reagent.

The method according to the invention was compared with the method described in the
prior art mentioned above. 3-piridine-carboxamide oxime was reacted with 3-

30 piperidino-2-hydroxy-1-chloropropane prepared according to the method described in



25 The (-) isomer could be prepared in an anal ogous way, but using
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product RipsTiABgcd-biydugyhl-peanyi )3 -pitidingicarbexantide poaiinet hydmehitridy tthus
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comer ci t 4 . ablished, t.hat the process accordi to
the inven ?ggn@’%?gv‘!‘ a8 “E‘hﬁ@%“w@%ﬁ%‘é"'ﬁsﬁ%’h@"r %‘F%{ﬁsaﬂ’('ﬁgf pW%f“ﬁt Wap, irﬁ‘?‘Fé?é]gi el d
conpar edwith hbRidaiAr givfrg ﬂ{eomﬁecsaccﬁr%ipg%eéxﬁ&’pdéflt.aﬂ?e ﬁhalt eI 0P e S

according to the invention is the possi ity to spare solVven

pr epar i rgrotesspaseddnthe staxtimpchirodudtovdstBs % whits thedessd indehmple tiNRads PRENT
i nvention only, 17 kg sol vent ‘was needed while the same according to the
Q

f or mer | ywhichiispd upde 6896 susingtcommercind praguctiohur t her advant age of t he
rocgess accorging,to the.inyention in the indystrial scale is that the
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I 'ss&% I : nelated.to err
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the prioA fartherddvantpesnibepstess sdtotdifig (OHERVERESsh istthe pBERGERP1AGHRE di N

to the present _invention provides a rre%hod to prepare tﬁe

O ( 3- am sedventhfor preparingdykg piydirct ateordingotodthbairoekss debdribed i thb@resent

invention only 17 kg solvent was needed while the same according to the formerly

15 known processes amounted to 40 kg. A further advantage of the process according to
the invention in the industrial scale is that the technology time needed for the
preparation of the compounds of the formula (I) is shorter. To produce 1 batch of the
product related to 3 m”® reactor volume according to the invention needed 4 consecutive
shifts while the prior art processes needed 8 shiﬁs.

20 Summarized, the process according to the present invention provides a method
to prepare the O-(3-amino-2-hydroxy-propyl)-hydroximic acid halides with a higher
yield and with substantially reduced technological costs than the processes previously

known.
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yield and with substantially reduced technol ogi cal costs than the processes
previ ousw g ﬁwgs 1. Process for preparing PCT/HU97/00082

O (13- am no-2-nydrosy-propyl ) -hydroxi mg acid halides of the formula I
wherein RL.err]. is phenyl...or pyridyl or thienyl or substituted phenyl,
wherein the one or nore substituent(s) may be hal o and/or haI oal kyl and/or
nitro, j“mum“mmm\uﬂ d Rl err] are indepgrigsty other -
strai ght al kyl or &.am and R er ) W th the

ni trogen connectlngtheretoformaSto7 menbe+red: ' j erocyclic
group which may contain additional hetero atom and may be substituted, and
the acid additjon salts and optically active forns thereof by reactjng a
car box aRm%e%iphﬁrmseof(érmr@-%wﬂrwwr@ml)ﬂwk p¥imig agid dplides | bove
with re ctlveIB ani no- 2- hydroxy-propane derivative, diazotizing the

O substi ‘él é’ﬁt?fﬁ xanm de oxi ne thus obtained wth sodiumnitrite i the

presgnce of ﬁﬁggpt | Capfk}yﬂ'@ %Z\Eie)érm%wﬁbétﬁﬁteﬂ ﬁéﬂﬂ Wher8inithe¥le!dr G ' €.

separating t1oners an Ffeacting the resulting

base with ansobginént(s)mdy behsio andist hatdukcdnlératitol N t hat the carboxam de
oxi me of the forrrulas?ll) Is reacted with a 3- hydroxy azetidiniumsalt of

the formul aXiB]hh)loWnereln Rlerr] and Rlerr] are as defined above and Y is a

salt form mam on, in a ( er%rly al cohol i c rredl um opt.ional | y cont ai ni ng
wat er and niangd K aarededenendently foryueachth tq;:rhiamheér ewer alkyl PEi ng

mixture s R, SRt TR e i ie”céﬁﬁ%&ag%e?%k@%% 1 T5aEBiFsos
of ghai m 1 cRARRGLEHERECYRYicYSHRS vAERRRY &hedth %Eliuo%)?ﬁ&‘é{o atom and may

be substituted,

and the acid addition salts and optically active forms thereof by reacting a carboxamide
oxime of the formula (II) wherein R' is as specified above with reactive 3-amino-2-
hydroxy-propane derivative, diazotizing the O-substituted carboxamide oxime thus
15 obtained with sodium nitrite in the presence of hydrogen halide, decomposing the
diazonium salt and if desired, separating the optically acive enantiomers and/or
reacting the resulting base with an organic or mineral acid, wherein the carboxamide
oxime of the formula (II) is reacted with a 3-hydroxy azetidinium salt of the formula
(III) wherein R? and R? are as defined above and Y is a salt forming anion, in a lower
20  alcoholic, preferably ethanolic medium optionally containing water and made alkaline
with an alkali hydroxide, and before diazotizing the O-substituted carboxamide oxime
intermediate obtained, the reaction mixture is neutralized and the organic solvent is

removed.
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