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55 Arecoline (methyl 1-methyl-1,2,5,6-tetrahydropyridine-3-carboxylate) is an AcCh agonist, which does not
contain a quaternary ammonium group. Arecoline is a tertiary amine, and arecoline is capable of penetrating
the BBB after peripheral administration. The ester group of arecoline is, however, very rapidly hydrolyzed in
vivo, and arecoline has very weak and frequently negligible central effects after peripheral administration.
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from 0°C to the boiling point of the solvent. When using formic acid as a reducing agent, potassium
30 formate, formic acid and the compound of formula Ill is heated to reflux for 1-6 hours.

“In method c) the reaction is preferably performed in a solvent, e.g. alcohol, dichloromethane, DMF, or a
‘mixture of these, the solvent containing 0-50% of water in the presence of a base, e.g. metal hydroxide,
quaternary amine, a metal carbonate or -alcoholate The reaction is carried out at temperatures from 0°C to
the boiling point of the solution.

35 Reaction conditions for method d) are as defined for method b). Of partvcular importance is the well-
known Eschweiler-Clarke methylation.
In method e) preferred solvents are lower alcohols , water or aqueous acids or mixtures thereof.
. Hydrogen pressure preferably 1-150 atm. using Raney-nickel, rhodium, palladium, or platinum as catalysts.
o Ammonium formate may be used as hydrogen donor instead of hydrogen gas.
40 Preferred solvents for method f) are water or lower alcohols.
In method g) inert solvents as dichioromethane in the presence of a tertiary amine, e.g. triethylamine,
are used.
The invention may be illustrated by the following examples, which may not be construed as limiting.

45 EXAMPLE 1

3-Cyano-1-methylpyridinium lodide (2)

3-Cyanopyridine (1) (104 g, 1 mol) and methy! iodide (150 g, 1.06 mol) in acetone (500 mi) was stirred

50 for 5 hours at room temperature. Then more methyl iodide {20 g, 0.14 mo!) was added, and the reaction

mixture was stirred overnight at room temperature. The mixture was fillered, and the solid product was

washed with acetone (100 mi) and then thoroughly with ether. After drying, 199 g (0.81 mol, 81%) of the
title compound were obtained, M.P. 145-150 G°. '
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tinmes %ﬁhé) (300 n). The conbined organic phases were washed once

W t hye Wat egm@@ggrwagla 2B Rydrd- 86 rRAfdtRiResf i mes with 10 4M hydrochloric acid
(300 m‘)“"l'he‘col‘or'ed agueous-phases—were kept for 1 hour at room

t enper at U Rixurd 4.3/ 8.0rN1R6), Alnlakieiiolid (1tg, 01088 mdl) ¥idHoBiumasideees.8 god.37d
three ol e tewhHybromitahe vay RRedTinder Afiheh BRarEgHTToRIEs MOyg@idic REAI BB MEWS
\§epar ateabd fat @01 C. e Swktire Way pricadiad itseo it wathgater ¢10p s endvhs comsitkedorgdntch 4
por ts opbased warawashal ¢deestinebis inith cétlrated daliuprodhinride solutidO (0 mil)) Dryliy ioesl nugssium
magnes isuphateLang eveperation dh wouwdeideti 487 g Bhirgdeypredudedhichorystalijzedrotghanall yisldd§%) of
crude @iglof5¢0-93p mok AFPpMAE T13MBth was sufficiently pure according to the 15
[err] NMR spectrum EXAMPLE 3 Et hyl

L Q/gnm, 6-t et rahydropyri di ne- 5-carboxyl ate (4) 20

2-Methyl-5-(1-ethoxycarbonyi-1,2,5,6-tetrahydro-3-pyridyl)  -2H-tetrazole @ (6) and 1-Methyl-5-(1-
ethoxycarbonyl-1,2,5,6-tetrahydro-3-pyridyl)-1H-tetrazole (7)

A mixture of 5 (7.0 g, 0.031 mol), sodium hydroxide (1.5g, 0.038 mol), methyl iodide (6.0 g, 0.042 mol),

45 water (15 ml) and acetone (60 ml) was refluxed for 4 hours. The mixture was filtered, and the filtrate was
evaporated in vacuo. The residue was dissolved in ether (100 ml), and the solution was washed once with
water (50 mi) and then three times with saturated sodium chioride solution (50 ml). The organic phase was
dried over magnesium sulphate and evaporated in vacuo leaving 8.3 g of oily product, which contained 6
and 7 in the ratio 2:1 as judged from the 'H NMR spectrum.

50 The product mixture was applied to a column of silica gel. Elution with ethyl acetats - heptane (1:3) yielded
3.8 g of 6 (0.016 mol, 52%), which crystallized spontaneously, M.P. 92-84°C. Further elution with ethy!
acetate yielded 1.8 g of 7 (0.0076 mol, 24% ) which crystallized spontaneously, M.P. 85-90°C.

The structural assignment of the two isomers was based on the 'H NMR data, since it has been shown
(AK. Sgrensen and N.A. Klitgaard, Acta Chem. Scand., 26 (1972), 541-548) that the signals of the protons

55 of the methyl groups directly attached to a nitrogen atom in the tetrazole ring occur at a higher field for the
1-isomers compared to those of the 2-isomers.

The CHz-N-shift for 9_ was 4.3 ppm, and the CH,-N-shift for 7 was 4.1 ppm.



A mxture of 3 (23.9 g, 0.2 nol), ethyl chloroformate (25 g, 0.23 nol) and

" potassi um carbonate (30 g, 0.22 nol) in 1,1,1-trichloroethane (200 M) was
.refluxed overnight. The m Xt urgp yagg 31 B£red and the organi c phase was
washed three tinmes with 4 M hydrochloric acid (100 m) and then twice with
sat urat ed sodi um hydr ogencar bonate solution (100 m ). Drying over nmagnesium
25 suEpAMRLE 6and evaporation of the solvent in vacuo yielded 14.8 g (0.08
nmol, 41% of oily 4, which was honbgeneous according to the [err] NWR

spect ?Whyl@mmp,ﬁ-@tmhxgl@-(i pyridyl)-2H-tetrazole, hydrobromide (8)

5- (1- Et hoxycar bon 5, 6-tetrahydro- 3-pyr|d | )tetrazole (5) A m xture of
4 (514 3 Ag‘“"‘We(P?Q( 9 00031’ e And3% dfﬂngdEm@ 1"93091@2 99 95hBD yansired BHP um
R S e
overn i he

mi xt upfet %‘gnpgﬂdr%@t%gv ﬂr%g q ﬁ’i’%% er (100 m), and the combi ned
orqank&&gﬂases were washed three t| rres W th saturated sodium chloride
sol ut m). Drying over nmagnesium sul phate and evaporation in vacuo
yield A allized from ethanol, yielding

anple 5 40

2- Net hy lx e 1KY OGP0 mbb 2 ?o%rvhﬁrageﬁ brakME irPsoRnch i (Sl was Fed R BaZOl e
(6)s Bt roont 1¥ibleRallre. The otutiGH Wik &arek inlvaducd TRy leSdueawaY dissbivdd Mwaiely | ) - 1
H-t et (5024, @nd thy aduebiisX$ouikieh Wds xirdctedGwe imés WithlsthE k25, mif TH bidleblsBoRdnd@s (1. 59,
\O; 038theinade basit wim 289 sboileh HyGrolide) andwd34ibn Rtkakted dros\iiie it diEhididmetiandl(sacet one
(60 nin)). Tasomiidduigadic fobdsegiwéie washed folrctims with sagurakaSsotiib teBibrizid  solativd (25ha).
filtratyegwes magaghmasuntiate rnd acpoatiol e vaces vidided 0Wsg of eilyalomeand.rwhisthives (100
M-«)’eo disrgivechie aceidnat(20om!) wetstreatad witlfumeriseacidiuntil avidit eaactioB (Crysitdfiing f ovas fiiered ofir ee

t i mesangidriedswiaiding4G8c (86023 mal BhTeh MR A70TB 16-iA0dl- (CoBhatkP4) CTHEN.or gani ¢ phase
was dried over nmagnesi um sul phate and evaporated  in vacuo |eaving 8.3 g of
oi |y FXMAY® which contained 6 and 7 in.the ratio 2:1 as judged fromthe

err spectrum_50 T rodu m xture was applied to a col um of
[5| 1% Lé%y"sagmﬂhymrﬁmﬁ“ahﬁm&ﬂ%t ane (pli 3) i eI ded 3.8 g of 6

(0.016. rl;\osouIon yS| %I I| PN, IS o rr Further
el Ut o %ﬁ%ﬁ aﬁs of?atey-'_c% ﬁ‘*’i}@% M”ﬁa %32”" R ch.
tW(:}a ' ﬁﬁ?@éh%ré&@& @ I)Oﬂ\e B‘ﬁsbuﬁd X atgr? Esﬂed ur i?n%s @M il K

S[ er r tHiae s&mam@bo P\ ThdbrpdnBtSshash wadGhist &;Qﬁr%gng&@rﬂ phaté @nd av%z&ated 54dcu548)
that §iB@ing08013!08 crafie 101 SrRIaMia@ESTPothdr -lIGR pERAIWH galé 0.8P§ (Tldo2f fbl, YA drached
to a fielcompind, M.RBsE7: ¢.Aall (SfH apLeH,N. ng occur at a higher field for the
. i somer s conpared to those of the 2-isoners. The CH3-N-shift for 6 was 4.3
ppry ExXAMRUE® CH3-N-shift for 7 was 4.1 ppm 7 EP 0 296 721 Bl EXAMPLE 6
2- Met hyl-5-(1, 2,5, 6-tetrahydro-3-pyridyl)-2Htetrazol e, hydrobronide (8) 5
A m xedMethylgrE-@yridel)-2H-tptra0le@P3 nol ) and 30% hydrogen bronmide in acetic acid
(50 ) was stirred for 3 days at roomtenperature. The yellow solution was
Nevapor aBadeyridviarazele (1hi-MeMeMars 208 Mo ey Mﬂﬂﬁ%ﬁfiﬁ‘g@é‘tﬁ?)ﬁﬁrﬁ‘bg The

cr V%t ape8 'h%!) F@g‘%ﬂvé’%ﬁ% G73& 98e8mel). f%lmf ‘6r'ﬁdl§'f" rﬁ‘éﬁoq 0. ‘TFﬂDg" )?MPHGB" s g

( 0. Oogssoﬁ'g in dichlofome t:::?e t(% I:)@ mr§ H?g!jﬁso:’rjet:«)n was was fegl three tumes wit wate:[quo q‘lhe H N

organic phase was dried over magnesium sulphate and evaporated yielding 3.21 g (0.020 mol, 30%) of 12
with M.P. 108-110°C. -
45 According to the "TH NMR spectrum the product contained luss than 10% of the 1-isomer.

EXAMPLE 10

2-Methyl-5-(3-piperidyl)-2H-tetrazole, hydrochioride (13)

80 '

To a solution of 12 (1.93 g, 0.012 mol) in acetone (50 ml) was added hydrogen chloride in ether until
acidic reaction. The precipitate was filtered off, dried, and dissolved in methanol (25 ml). 5% palladium on
charcoal (0.6 g) was added, and the mixture was shaked overnight under 3 atm. of hydrogen pressure. The
catalyst was filtered off and the filirate was evaporated to dryness. Crystallization from ethano! yielded 0.63
55 g (0.0031 mol, 26%) of title product. M.P. 168-172°C. Anal. (C;H14Cl Ns) C, H, N.



10 EXAMPLE 7 1-Methyl-5-(1, 2,5, 6- tetrahydro 3-pyridyl)-2Htetrazole,

funar at e (9 A mxture of 7 (1 8 g, 0.0076 nol) and 30% hydrogen brom de in
.acetic acid (30 nl) was stirredgpQyaeg 7% gjays at room tenperature. The
solution was then evaporated in vacuo. The residue was di ssolved in water
(50 m), and the aqueous solution was extracted two times with ether (25

m ). ThExAMRPUBd®Us sol ution was then nmade basic wth 28% sodi um hydr oxi de,

and was then extracted three times with dichloronmethane (50 m). The

conbi neMethyd&rii-wethidiperidyd2d-taazoleeckakiteltd) t i nes wi th saturat ed sodi um
chloride solution (25 m). Drying over magnesi um sul phate and evaporation
in vacuo Yhecttacemepuahwes rigpated from da (e 9P098neikas drecsiberdn Bampledt Yiel: §-72 0

acet onel0P2G . 27%h §1R 1 EAH1EGC BN Crol PO CANG unti| acidic reaction.
Crystal wms yas filtered off and dryed, yielding 0.66 g (0.0023 nol,

319%, [err]AnaI [err]C H N EXAWPLE 8 26 2-Methyl-5-(1
-meth . 1L5 yl)-2Htetrazole (10) A solution of 8
(0.7 d (20 m) and 35% fornal dehyde (7 nl) was

ref | uxed ﬂ‘é@lﬁﬁb‘n% J*a b ol By QR Y ARAEANE thed Ry i3S ejﬁ,& lofiad due
was t akgg %Mmﬁﬂié % %Zggﬁwg;ﬁxﬁs%ﬁ w»mﬁ f fhases
wer e Sergﬁéuﬁtf&‘r od 8t erhél M&S&Jﬁa ﬁizéﬁeﬂ%meéfﬂaﬁ@%@ e iR 15 (78RS, 696 Woll h

di chlorgagtmangessd . The combi ned organi c phases were-washed four tines
wi th saturated sodi um chI oride solution (20 m ). The organi c phase was
dried omewPBamesi um sul phate and evaporated in vacuo yielding 0.60 g of
crude 10. Crystallization fromether.- |ight petroleumgave 0.37 g.(0.0021
nmol , 7434soppdpyks-{l imethy 6@kt etighy b B-pyiRiyh-Pltatrhzoliaharatd @6 | C, H, N. 35 EXAMPLE 9
&NEEOhyI 5-(3-pyndyl )-2Htetrazole (12) 5-(3-pyridyl)-tetrazole (11) (J.M
McManus  afdolrRionlof Me (Afsg., 0.026 mel).Gladinm Sydroxide(a,1 (019928 mald Bopreny) iodide) (g, 0405 0. 068
nmol ), <Beiafth ﬂf’Bm')d@N("Ed"Mh orrr@m@egwﬁml was SHEpd puerpight 2t Cothe(migurg wes (o, 1
nol ) i riftered aneb 9('"176‘9 “ﬁf VaRH§‘° f°| ‘F’Y’@ﬂs 216029 / ¢ W dp% ﬁgﬁve wapsgissglyegh ify P@""W&

filteredP%ml at’%@‘f‘ NS rba"t° "d°rﬁé’ pesp ag"scﬁ‘ §%V‘9’bbP
o crfor RGN T AR waaﬁa"%dh@ It

wat er Ch ed, a ture asq r
i T ffm. foie

Accor di pgy, Sn.t grb %of

megér ﬂe B£
the J5 i Q088E pha@%gég 3 iesam 3l A64 ﬂn 35?\ iy |EBJ" da i€ phases were
hydr ochldghdadiitn( sL%)ate‘éosoaﬁgmaen@ﬁéeusom& EHtil Aetitrhl keadfiond Theethoked Jwals [UrigE SlsPNE
(50 M )manssiutislRatd Yadiva@e Barbé M iWae ovaPortbd AsIdig1.0 | oble 6l whisrEadstapBiidd toTd1e
“pr eci pidoibn@ ongiffca fgbil vinkh 8ds aifitbd with' 49l acoRRD HIptareOiivBglarhife @8t ). YieidDosdg . 5%
‘pal | adi deiyostodubiawitichabas cOnveriegto e sticaitkderate. Yaunal 061 (00KE mvle1 8. M.BhmBa - C.
over g ghtal. (MabHaNs Q). &, M N.of hydrogen pressure. The catalyst was filtered off
and the filtrate was evaporated to dryness. Crystallization from ethanol
yi el dedEXAMPBERS g (0. 0031 nol, 269% of title product. MP. 168-[err].
Anal [err]C H N 8 EP O 296 721 Bl EXAMPLE 11

-Isoprqpy -5, 21581 tetrabysi qypyrid - Pl thydrokiergide A%al at e (14)

Compound 5 (2 g, 0.0090 mol) was treated with isopropyl iodide instead of methyl iodide as described
in Example 5. The product was transformed into the title compound as described in Example 6. Yield: 0.82
g (0.0030 mol, 33%). M.P. 158-160°C. Anal. (CoHisBr Ns) G,H, N.

45 EXAMPLE 15

2-Ethyl-5-(1-ethoxycarbonyl-1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazole (18)

The title compound was prepared by treating 5 (5.97 g, 0.027 mol) with ethyl iodide instead of methyl
50 iodide as described in Example 5. Yield: 4.14 g (0.0164 mol, 61%) as an oil.

EXAMPLE 16

2-Ethyl-5-(1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazole, hydrobromide (19)

55
The title compound was prepared from 18 (1,5 g, 0.0060 mol) as described in Example 6. Yield: 0.81 g
{0.0035 mol, 58%), M.P. 160-162° C). Anal. (CzH14+Br Ns)C,H,N.



5 :. The title conmpound was prepared from13 (2.0 g, 0.0098 nol) as
described in Exanple 8. Yield: 0.72 g (0.0026 nol, 27%, MP. 113-115 C.
“Anal . [err] C H N EXAVPLE 12 gilg 28 24 gfVet hyl - 3-pyridylium-tetrazol e

i odide (15) A solution of 11 (47.0 g, 0.32 nol) in N, N-dinethylformam de
(250 M) was treated with nmethyl iodide (90 g, 0.63 nol) at[err] for 2

hour sEXAMIREErZact i on mi xture was then evaporated at [err]/ 1 torr, until the
residue forned a thick oil. The product was crystallized from ethanol (100
M)t ZEPHEHEmeBYi1ZS Bletehy @0 yiyh-2H- BBazoBRglate 0P, 150-[err]. EXAMPLE 13
2-1sopropyl -5-(1-nmethyl-1,2,5, 6-tetrahydro-3-pyridyl)-2Htetrazol efumarate
(16) 20 Taasepies soltongy anhydrogs ?@ﬂ@mwmcm'ee )af§'dtl'rumﬂ' hydgde C96 9) iy 0. 028

nol ), et|1§ ? |a ps prarﬁg'{lﬁea% SO:IGIO@ 9518.435% 9% OV%&I)é? f rg_rydrmu ang {20 ml) at less
N, N—d n°” q 'g ’H:E *e‘b\ﬁ%'gﬂ Y"%‘oFt'ES"?gefP g’° f‘g ‘&w ! M xt ur e
was f}l eg ?wasas w%iied tﬁiée wﬁ Paturate 8 aéi?#f P# :ﬁ‘ ? fet orr.

‘iﬁ nf tdd? Was added

-Srgz? Lfg o é( 4ﬁdl Vi cufnohel %9‘5 HS e cr allm§5

After the a dltlon tﬁe NXEUTe Was. szt?rre'd‘lcb’né Jr at 1OC and then one

hour akaMifengt enperature. The clear solution was evaporated to dryness,

wat er (50—mt)y was added, and the m xture was extracted three tines with

et her s-(11@ywkycarbdriye1,2,9 5 RiraHroF YA A HidkasRSeer e washed once with water (50

m) and were then exiracted three tinmes wth 4N hydrochloric acid (50 m).

JThe comnbi solatbnad iI502.07 a,(.00083olp haadashyapgen arsibel dootic Geid (20t ki) @bt a(bén nl ) and

wer e fempaatorade 3dess. Thevsdihios oel evapdnatall ioxaade, and tha trestaine wihdisshigesi ic waler (2B.queous

phasemiaBotessiem eattonaiet (@8 g)hardea tsolwim ofi bocatbbrie afid Ofi-tenti-hutylested (3.4eg) donbi ned

organietahydrefyars (@0rmal) was laddedipndnthe anixivra twag stiadi omnight ¥rroete temrdeaturearTheint i |

neut r Aixtuisciasteavengratetti vasuq tor half ﬂgmﬂgleal welumed iapcb e rpisiie wegywaRsBedLaRee witipethu! e

/acti %Fata’@dﬂz?awﬁ%s ehiee Wessecidifieblo Pl = Wb Bydmchlgriciacy ayd wps edacd 3 ﬂmﬁwm Was

appl |% ! pegtatp. Ty ‘"t?ﬁﬁ'“ﬁq orginig @ase@é'ﬁfemheﬂ Wiggvita SEiwalgd §Roium ‘@PH‘;H

hept aff89 i RAOASHUTHFYRbate 4 Bomova cof sqiynt invyaghoyieldpdsiodyg §F008F mp ?6!1%1"9 whi ch
2 ® CONPRIEEI2 Y the title fumarate. Yield: 0.67 g (O. 0046 rml 18%, M P.

108- [EMMPLEE;E Anal . [err], C H N EXAWLE 14

2- 1 -(1,2,5,6-tet rahydro- 3-pyridyl):2Htetrazol e, hydrobrom de
(17) 4R AHTRAUG,28 6letrablrddy RPN KRkabie WaroltiGiAl 8) Wi th i sopropyl i odi de

I ng$ ead 5. The product was

t r ansf orrgRdsdiibm of B (dst §,20.0085 Y NE adstond §5E FiyBRA ddﬂecﬁﬁ@(gim%n@ @ M&%@l 0.82

9 (0. slos¥hyNBrbmids &a). T MixtuldBas] HBEB] toABMK for Uit Gnd-Wasthen

- Et hyte- fosidub- veds hitesyrasar ib Gamgt add, #e Soiltioh Giak alaybe Qwide Wi isalyrhipd %ﬁmmsl e (18)

‘I‘he t solukien. @baTprganicphases wiy drjed foed niigndsiudaduiphidle and &vaiShfat@l in Qaddiad 7o el Jan Wil t h

et byl (1119 @) dvbich we¢ eladd domngditch\gbl &t ety cdcatate abemlene 2:8)b N6 prodiexk AreRl gy was  Yi el d:

4.14 gjssp@edDib Gathentf150 )l 8dturated aith bydrogerd vk EThbOmixture was stired for 2 hours and

2- Et hijjered-The cpysBlli@ preductavasdyaghed-with eihdr/and-dripdl. tYéeld: 820 b d0.00998Imab 1 Ta MeP- ( 19) 55
. The t 173115 ébﬁ'pﬂbd%dﬂmﬂ@ﬁﬁébar ed from18 (1,5 g, 0.0060 nol) as described in
\Ex?a:rpl e 6 Yield 0.91g (0.0035 mol, 58%, MP. 160-162 C). Anal.

[eft]

2-Allenyl-5-(1 ,2,5,6-tetrahydro-3—pyridyl)-2H-tetrazoIe, hydrochloride (23)

: The titile compound was prepared from _2_1 (2.7 g, 0.011 mol) as described in Example 19 using sodium
45 hydroxide instead of triethylamine. Yield: 0.28 g (0.0C12 mol, 11%), M.P. 166-170°C (dec.) Anal.
{CaH12CINs),C;H,N.
EXAMPLE 21

s0 §-(1-Ethoxycarbonyl-3-piperidyl)-1H-tetrazole (24)

To a solution of 5 (14.9 g, 0.078 mol) in sthyl acetate (160 ml) acetic acid (25 mi) and 5% palladium on
charcoal (1.25 g) were added. The mixture was shaken for 24 hours with 3.5 atm. of hydrogen pressure.
The mixture was filtered and evaporated to yield the title compound as an oil (12.07 g, 80%).

56

10



EP:0296721 Bl EXAMPLE 17 2-Et hyl - 5- (1- et hyI

1, 2,5, 6-tetrahydro- 3- pyridyl)-2Htetrazole, oxalate (20) 5 To a cool ed

. solution of anhydrous al um ni umgph @eirdest3. 85 g) and |ithium al um nium
hydride (0.96 g) in ether (50 m) was dropw se added a solution of 18 (2.55

g, 0.010 nmol) in tetrahydrofurane (20 m) at less than [err]. After the

addi t i GXAMEBEE @bnpl eted the mi xture was stirred for 2 hours at room

' terrperature The reactl on was quenched in the cold with water and aqueous

104 fleony? 'R @%tion. The filtrate was washed twi ce

w th saturated SOdI um chl ori de sol utjon. The or gani ¢ phase was dried over

10 mégnes 'ﬁrﬁ‘%ﬁ?’?ﬂ?&‘ﬂdewaéﬁéepé'\?ﬁﬁw&ﬁéetﬁ 99034 Qsd"eﬁ" n Exeepiq 18. Yt 819 dhas

transf dTHEI" PG 232 %y ystal I i ne oxal ate. Yield: 1.3 g (0.0046 nol, 46%,

M P. 17595-5[&[%;3 Anal . [err] C, HN. EXAMPLE 18 15 5-(1

-t - But onyl -1,2,5,6-tetrahydro-3-pyridyl)-1 Htetrazole (21) A

50! Ut OlpSlonfi3 (9g.p.g.uy.PzFPQ@:io.m&amahrapée By dr ogen bromide [ acetic acid

evapor at efhel e ¥@Ed69nd \%@%‘fpg@d fr6m 26 S d‘@%zﬂh&?&é' A6 Sbdd ¥ BRdrihe {92%:91 092 g

Pot as siyi694Gayi, A6 vep. (132 [ ,@,g C§ﬁ1§@ blqu\ of pyrocarbonic acid
di-tert.-butylester 0 t et rahydrofurane (20 nl) was added, and

t he & dxameLsas sSti rred overnl ght at roomtenperature. The m xture was
evaporat ed Tn vacuo to half the ori gi nal volume, and the resi due was washed

hydrochl oric acid and vvas extract ed 3 times wth ethyl acetate. The
‘conmbi ned theditimtampovndsers preeared fvas Brexbne-Gimethyipyridine ¢7) (Fiatinee gt al.olddvu Ghanin|Ackei de
Sef ui 3 A9Rd) dRTAE) @9 edeserinerh &ns iEsampiag| hhal eusingemefind | chigfofosraate dnstead rof \ethwlio
yi el decfhlzrote@wge ip Exape33. verall Wi 40% M.R.184-13826. conpound as an oil. EXAVPLE 19

2-(2- Pro% é %-5 (1,2,5,6-tetrahydropyridyl)-2Htetrazol e, hydrochl oride
(22) 3 lution of 21 (1.33 g, 0.0053 nol) in acetone (50 M) was

oo 2 sty SRt daboili ot B PR ke B IS bl ooy TN° T U1 P RS
di d
v, 0 SOy i ELRF had i B AP b, EDE 38 Ul By 53

sodi umgg |, 6% on ¥he or gan gnesr um®

sul phat'e an evaporat ed in vacuo to vyi eI d an 0|I 35 (1.19 g) Whl ch was

el utﬁd eBlsed 1 ca gel with ethyl acetate - heptane (2:3). The product

(0.63 gyr—was dissolved in ether (150 nl) saturated with hydrogen chl ori de.

The o MWt@l-mnaﬁw-l 2.8 S-diiydrd-SHdy-2MR6lrakdid, hirdbrbmidetgo)Cr yst al | i ne product

\vgs was et her an ried. vield: U.20 g (0.00088 nol, 17%, MP.
3-[err ] The/&ﬂabom;{omdrﬁa,s@rdplarbﬂ frabh) 26N> BOEBONol) as described in Example 6. Yield: 1.24 g

2- Al 45e1{Q:0048 moIL 70%)5MEF- 193t198110; Anad-(CeHoaBr iNelyG.HN2H-t et r azol e, hydrochl ori de (23)

The title conmpound was prepared from21 (2.7 g, 0.011 nol) as described in

Exanpl E4YPUE?Hg sodi um 45 hydroxi de instead of triethylamine. Yield: 0.28
(O OC12 rml 110/(), 'M P. 166 170 Cd dec t) Anal [err]C,H N. EXAMPLE 21 50

< 1 - R vitl Ryt v (24) To a solution of 5
tl |n eth (16 acetlc acid q25 rr1|) and 5%
e ad ! e Ep;gr ;#Bg ? e WPt B S Hakeh 98 24
hours Wif pF
EXAMPLE 28
s - '
2_-l_sdpropzl-_s-_(1_-r_r_le_tl]_ol<y_cgrlgo_n!l-_6-_nle1hyl-_1,_2,_5._6-tetrahydro-3-pyridyI)-2H-tetrazole (32)
The title compound was prepared from 28 (5 g, 0.022 mol) as described in Example 5 using isopropyl
iodide instead of methyl iodide. Yield: 3.23 g (0.012 mol, 55%) as an oil.
50
EXAMPLE 29
2-Isopropyl-5-(6-methyl-1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazols, hydrobromide (33)
- The title compound was prepared from 32 (1.62 g, 0.0061 mol) as described in Example 6. Yield: 0.83 g

(0.0043 mol, 71%), M.P. 183-185°C. Anal. (CioH:sBr Ns),C,H,N.
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The m xture was filtered and evaporated to yield the title conpound as an
oil (12.07 g, 80% . 55 10 EP 0 296 721 Bl EXAWMPLE 22 5-(1

-t - But yl oxycar bonyl - 3- pi peri dygp gbaglzdcsf azol e (25) The title conpound was
prepared from?24 (6.6 g, 0.0341 nol) as described in Exanple 18. Yield 6.9
g (0.027 nol, 79% as an oil. EXAMPLE 23 10

2-(2- M) 5-(3-piperidyl)-2Htetrazole, hydrochloride (26) The title-
conmpound was prepared from25 (6.9 g, 0.027 nol) as described in Exanple
19. YRdsoproryyS-06-gimetiyh3.5.6rieitahydiosdygyridyiyJpitetieggle BN C. Anal . [err]C H N 15
EXAMPLE 24

5- (8- thTIHBid‘ﬁPc“:?F‘IBB‘W IwaBP’ﬁBﬂ’WP“‘JE’EZ(‘ §7 &-%:00% 'ﬁ?f&ﬁﬁ"@s‘?&‘bWP ﬁmgrpje YeloLree (28)
The t Pofist dvaﬁg yified fR go!cysing oty ?‘ﬁ PReH 1 driqthyipsine

(Pl at {4781 Qs gyent. Yﬁ&’r?ﬁgﬁ é’ﬂ‘?z'?l&!'tsé'%)%’oa - Anglg M ’-‘.’L'f':‘ 9‘ ) as described in

ExarrpLE AL 15, usi ng nethyl chloroformate instead of ethyl chloroformte
|n'\/5x Overall yield 10% MP. 136-138 C. EXAMPLE 25 25

ridyl)-t trazol (35

ridyl)-2H-tetrazole (29)

The titlge Bohais %@f&ﬁié 2014 Mol es BesPiibdd HPEbm sdeﬁ&m din
Exanpkoq,o&?mmasg,& 5%0 01r6 rzmlﬁélff%, \ aggg‘% %I .d EQA1 1%
2- Npt hyl -5- (6-nethyl -1, 2,5, 6- tetrahydro 3-pyridyl)- 2H-tetrazo|e

hydr olexawmpigtes2( 30) The t|tIe conmpound was prepared from?29 (1.6 g, 0.0068
ol ) as described in Exanple 6. Yield: 1.24 g 35 (0.0048 nol, 70%, MP.
193- 194R-Cropyhybrs-(6-fnethyi1 ,2(5,6Hbttdhy deod\dALH)-ZHAstrazole, hydrochloride (36)
2- Met hyl - 5- (1,6-dinmethyl-1,2,5,6-tetrahydro-3-pyridyl)-2Htetrazole (31) 40
Theot i t [The Géngooaetd was propasgsifrastidss (165 QEO5T Mol agydegcibed i Exarnple 3% Yiglss®7 gbed i n
Ex anp[0£0030/mol\§184).M-P (1 783765 C( Anab (ReHn@lINs). §YBQN. M P. 93-95C. Anal .
[err],C H N EXAMPLE 28 45 2-1sopropyl -5-(
- et hi P nyl -6-met hyl -1, 2,5, 6-tetrahydro-3-pyridyl)-2Htetrazole (32)
| reared from 28 a0, mol ) as described in
: - a=ot HETAYY iodide. Yield: 3.23 g

frp ey :
(0.012 ”i% (;%5 thy r.gcb QSA%'YE 5,5 s sty Ghom, 28 (187 14154
2-] sogﬂ%{l ngii 3 Mdeqy ; gén.
h dr was eﬂ (wertn 62 9,
@ssoﬂxﬁépﬁds I{hrhld‘ﬁ*) Qne The éq% s sa_ wgs p&‘gé@m r@éuo, az\ll %,
e whs di€¥8R4d in Infefradol 40 thiNind water (7.5 mi). Sodium borohydride (1.08 g) was added
in portvons at less then 20 ° C. After stirring for 1.5 hours at room temperature the mixture was evaporated in
U vacuo, and the residue was dissolved in dichloromethane. The solution was washed 3 times with saturated
sodium chloride solution, dried over magnesium sulphate and evaporated in vacuo to yield an ail, which was

35 eluted from silica gel with ethyl acetate - heptane (3:2). Yield: 1.5 g as an oil, which was crystallized as the
oxalate. Yield: 0.9 g (0.003 mol, 13%), M.P. 153-155°C. Anal. (C11HiaNsO4), G, H, N.

EXAMPLE 34

40 2-Methyl-5-(4-methyl-1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazole, 0.75 oxalate (39)

Compound 38 (6.3 g, 0.033 mol) was treated with ethyl chloroformate as described in Example 3. The
product was transformed into the title compound as described in Exampie 6. The resulting hydrobromide
was transformed to the base which was crystallized as the oxalate. Yield: 0.30 g (0.0013 mol, 5%), M.P.

45 212-214°C. Anal. (CgsH145NsO3), C, H, N.

EXAMPLE 35

N-(2-Gyanoethyl)-2-methyl-3-aminopropionitrile (41)

50 . ' '

A solution of 2-methyl-3-aminopropionitrile (40) (Eastman Kodak Co., U.S. Patent 2,659,739 (1950)) (197
g, 2.36 mol) and acrylonitrile (170 mil) in ethanol (250 ml) was refluxed overnight and then evaporated in
vacuo to yield ﬂ (316 g, 98%) as a light ail.

§5
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EP 0 296 721 B1 EXAMPLE 30

2-1 sopropyl -5-(1,6-dinmethyl-1,2,5, 6-tetrahydro-3-pyridyl)-2Htetrazole (34)
5  The title conpound was preg;a&ggsfﬂom 32 (1.57 g, 0.0059 nol). as
described in Exanpl e 17. The crude product was purified by chronatography
on silica gel using ethyl acetate - heptane - triethylam ne (45:45:10) as
el uent . ExAe?1#:360. 68 g (0.0032 nol, 55% as an oil. Anal. [err], CHN. EXAVPLE
31 10

5- ( 1- t - Bathyil3yanodrdzofiyiethgipiperidngit-carboxyBted4d) et r ahydr o- 3- pyri dyl ) tetrazol e
(35) The title conpound was prepared from28 (2.9 g, 0.012 nol) as

descrd bed Terd "BJ&WE?I"GFO'!H@" ol pssgium tersputyige (FFB Q) iprstiuenes (35 veps signly gfded 41 4316

EXANPL E9:38 mol), and the mixture was stirred at reflux temperature for 1.5 hours. Theé mixture was cooled to room

2- (2- (PP 'l a"S fitgsedy by ”'Eef%ak%WBS ?‘%*P‘?’% & R Pyl Pfr° id (2§ e {eflued e
hy((jro((:hlﬂgg?:gi e) wasdoofi W d d c d he @EJ)'I%% rm“{éfgq -5 9,
0 0057 ( e agdi 8 fy‘ 3’1 L{: at room temperatur
2 Rty gg z;# ﬁay ke gﬁ- ?a, P2

| t - ol o t
Oxa ] e tw r(?QQBt /( ?:9&'3‘ i & lll' z‘i@n féle e?l‘fer ve 1 éatpﬁﬁgsalogg‘g%z;;%”eozv‘li
m ) agld—wat er ), SOdI um hy roxide (1.1 g ard rret hyl iodide (3 m)

wer e addmpfﬁhﬁ m xture was refluxed over ni ght and evaporated in vacuo. The

{esi due™was dissol ved in 30 water and the sol ution washed with

di chl or emethbaogbonfkechive-Be/dto-Smbiifii 25, euatahevppaini@y) i n vacuo, and the

resi due was dissolved in nmethanol (40 m) and water (7.5 m). Sodium

- berolydr i de a(sbivb8 qf)42uetsg, Ad@2 chol) in tplognei (50 aminvvas| addesi tetrrshiorpmethdne (A5 mid) and

sti rri nirhepy! phosphing (B2 9). and the oriurewgsaeflyragifer 24theursi Mare riphepi phesphifroiB2 glowsi n

vacuo, &dfgd.tand refles wareontipygd ér 48 bewedhe mixtire Masroelpe tfilkserband Tayeposad if ¥agho-was

washed Bthyliaagiale wpg Wd%?’ﬂj’rfﬁq ptieny s e Qvemightiabie” G bitigtignend e@peralion ggvaa heavy
magnesi &'H”B'Eﬂ Yarapelied fnp eluma Sf sitica @eh Hutipn wiityothh acetata hepined ) vielier 2h 905 35

el ut &y e ?ﬁ@ﬁ”“@aﬁ”@%‘f"”%ﬁ Pt hyl acetate - heptane (3:2). Yield: 1.5 g as

an oil, es crystallized as the oxalate. Yield: 0.9 g (0.003 nol,
139, 155 C. Anal. [err], C, H N EXAMPLE 34 40

2- Met h [# ORRCE) ri,dyl)-2Htetrazole, o0.75
oxal g yh@&,@&% Né’ﬁ%-ﬁ%—@ﬁ%§Mytaeat ed with ethyl

chlor Of or r’f%taesoﬁﬁondﬁﬁﬂﬂ%eﬂm iABRleRe @00 i) FaPidded ShoniiBbulioRR @G tri-nt 0
the titL8upRnRRHANEF). 46s mixt s rEfuietTBhight Bnd thBiE evaBsatbd i VBcud ne fr@fade

was tr apsidne oedilich Qell With ¥R acotdi ctae,ms (£2)Ygabar thb & donsoutd 185 Enkall. alef: 10( gl d:
230 g (obs8DARa, sved), 5%, MP. 45 212-[err]. Anal. [err] C, H N EXAWPLE 35

N-(2-s€,yanoet hyl ) - 2- net hyl - 3-am nopropionitrile (41) 50 A solution of
2- met hy EX8MRUE 39opr opi onitril e (40) (Eastnman Kodak Co., U.S. Patent
2, 659, 739 (1950)) (197 g, 2.35 nol) and acrylonitrile (170 m) in ethanol

Y316 9 98% as a iight oil.
The title compound was prepared from ﬁ (10.4 g, 0.054 mol) as described in Example 4. Yield: 5.2 g

{0.022 mol, 41%), M.P. 150-152°C.

 EXAMPLE 40

45 2-Methyl-5-(1-methoxycarbonyl-5-methyl-1,2,5 6-tetrahyd: 0-3-pyridyl)-2H-tetrazole (46)

The title compound was prepared from 45 {2.5 9, 0.011 mol) as described in Exampie 5. Yield: 1.5 g
(0.006 mol, 55%) as an oil.

50 EXAMPLE 41

2-Msthyl-5-(5-methyi-1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazole, hydrobromide (47)

The title compound was prepared from 46 (0.60 g, 0.0024 mol) as described in Example 6. Yisld: 0.30 g
56 (0.0011 mol, 48%), M.P. 157-159°C. Anal. (CsH14Br Ns),G,H,N.
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55:12 + EP 0296721 Bl EXAMPLE 36 Met hyl
3- cyano- 4- oxo- 5- met hyl pi peri di ne- 1- car boxyl ate (42) 5 To a well stirred
~ solution of potassiumtert.-bugpbader4128P 9) in toluene (1.5 1) was slowy
added 41 (316 g, 2.3 nol), and the m xture was stirred at reflux
tenperature for 1.5 hours. The m xture was cooled to roomtenperature and
filteEXAMPLEH@ wet filtercake was dissolved in 6 N hydrochloric acid (2.5 1)
and refI uxed for 20 m nut es. The m xture was cool ed on an ice bath and
Methasicp- o elrefive yri HotrgzoloToxala®d48) han 30 C). More sodi um
hydrOX| de was added W|th cool [ ng (185 (c)]% and then net h)ém chl or of or mat e
(170 10 T™h#tie gampo regpared from 46 499 @y 438 mal) s dessribacH BamReu e YIRS st rred
for crﬁffﬂ'f"ez?f‘a'aft%B% Fé(h‘f?g ?irzé o) PR 11390 PAR © O S HiNres with et hyl
acet amaqueous phase was acidified to pH = 3 with concentrated
hydr o acid and extracted 3 tines with ethyl acetate. The conbi ned
ext,p agt ?t—é’u‘forx A I 9 1lchl oride solution, dried
over fre i etto—to yield 42 (295 g, 63% as
an oil. T%ﬁﬁ&ln'pb%@%«'a@ eMrMoﬂ&Qﬁ?%a(Y@nHol)‘%ti&c%eam éémbl@ﬁé]\!‘leldEM/ELE 37

1- Vet powdt-as ey bs 47 &l or 0- 3- cyamo- 5-net hyl'-1, 2,5, 6-t et rahydropyridiine (43)
20 To a solution of 42 (40 g,. 0.192 nol) in toluene (250 mM) was added

t etss acRhawe@t hane (115 nl) and tri phenyl phosphine (32 g), and the m xture
was reftTuxed for 24 hours. Mre triphenyl phosphine (32 g) was added, and
ref | ug-2Arrspyo ) s-(crmettey - f,2)5,6-BalyoraB3pyridif)@Hmeteszote; Bydvaebloriedopd, filtered and
evapor at ed I n vacuo. Ethyl acetate was added, and the solution was |eft
over ni glihe title @mEpundiwas preparagirfrorntd (26gp @089 rool) ayalescribedtie Exanplyi 19, Yigithio®h was
appP i edP-q0h mal dBRMMP. 851-1521G. AgaldBioHEl MG Mi th et hyl acetate - heptane
(3:1) yiel ded 24 g (0.105 25 nol, 55% of title conpound as an oil.

EXAMP ~Met hoxycar bonyl - 3- cyano- 5- et hyl - 1, 2, 5, 6- tetrahydropyri di ne
(44) 30 To a solution of 43 .g,.0. : | n toI uene VA s added
azobi STehl S a3 Etokralyre-S:p) gy 1apd nS-metay! Pty

mi T uks verni ght and then evaporat ed | n vacuo. EI utlon froma

el i
d ove mi) an
5-(1- th tﬁ%ﬁ( ) 1 aaéed xt&% Wal Ef : é%r‘i @Jo%ge (45)

40 g _'c\ndel%@iyr‘l'bToloﬁycﬁW s ¥Wi_d B ﬁﬁse idst Hah 46~ d. AHor4tidein ritur@S
descr byeafhi, theExmiiel wasbvapslalddn vavus. The (rbhiddd %amksonvé&.@a.cﬂ)&d?nemkﬁ@ -ah&thb] -
EXAMPhdnstiéd) wdbwasBedVMda Wlith Bat{irkted RBHIIN ¥pidias B Brying bVaY naghediurd sbipiat dnahyd,

\ O 3- pyvapdtytion indakiio@favec Dy @.084 Mpl, 7696 of & 1:h mb@esiaD A 53as prepared from 45 (2.5
g, 0.011 nol ) as described in Exanple 5 Yield: 1.5 g (0.006 nmol, 55% as an
oi lss BRANIDIEMBLE 41
2- Met hyl -5- (5-net hyl -1, 2, 5, 6-t et r ahydr o- 3- pyrldyl) 2Htetrazol e,

h dr oBMethyiche(1 @4ﬁtetrahydro-3-pyndyl)-|soxazole maleate (54) and 5-Methyl-3-(1 256-tetrahydro-3-
pyridyl)-isoxazole, hydrochloride (55)

40 The crude mixture of 62 and 53 (6.1 g, 0.034 mol) was ireated with ethyl chloroformate as described in
Example 3, and the product mixture (4.7 g) was treated as described in Example 6. The mixture of
hydrobromides was transformed into a mixture of bases (3.53 g) in the usual manner. Maleates of this
mixture were crystallized form ethanol. The first crop contained pure 54 (0.73 g, 0.0026 mol), M.P. 139-
142°C. Anal. (C13H1sN20s), C, H, N.

45 The remaining product was transformed to the bases , anc 55 was crystallized as the hydrochloride which
was recrystallized twice from ethanol to give 55 still containing about 25% of 54. Yield: 0.2 g (0.001 mol),
M.P. 149-152°C. Anal. (CoH1aCl N2O), C, H, N

EXAMPLE 47
50
Methyl nicotino-amidrazone (56)

A solution of 8.0 g (0.040 mol) of sthyl nicotinoimidate in 50 ml of dry ether was treated dropwise with a

solution of 2.0 g (0.045 mol) of methy! hydrazine in 20 ml of dry ether at room temperature. After stirring for

66 1 h the solvent was removed m vacuo yielding 6.0 g (0.040 mol, 100%) of crude 56 as a yellow oil which
was sufficiently pure.
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The tit|e conmpound was prepared from46 (0.60 g, 0.0024 nol) as descri bed

in Exanple 6. Yield: 0.30 g 55 (0.0011 nol, 48%, MP. 157-159 C. Anal.

Jerr],CHN 13 EP 0 296 721gB}h JogAdPBF 42

2- Met hyl -5-(1,5-di nethyl -1, 2,5, 6-tetrahydro-3-pyridyl)-2Htetrazole,

oxal ate (48) 5 The title conmpound was prepared from46 (0.9 g, 0.0036

nol ) aEXdaMBUE #bed in Exanple 17. Yield of crystalline oxalate: 0.24 ¢

(0.00085 nol, 24%.MP. 136-139 C. Anal. [err], C H N EXAMPLE 43 10 5-(1

- t - But gNeti-BrGryidyd-12eAthgzple (579 5, 6-t et rahydro-3-pyridyl )-1 Htetrazol e (49)

The title conpound was grepared from 45 (2,7§gj,- 0.011 nol) as_described in

Exanpl e 18 68(9&??1‘0 "’2")6’21_?9 9 (TR98 ool nea v sigply added a5y Sheemixiyre

2- (2- Prvﬁg ‘g Jor gy 3 repay |pergiure f‘%i°"%?°'tbéét“?ﬂ<’alﬁ § §ous_After ?08919 ‘“‘*ZPP“t"ét"‘laaE?H’%‘

hydr oc A7 > Thirage ‘H”é“é 99u'ﬁ'd°fv% Aee G’V apic f 0099
mol ) agnaa% te an d aratl 7@0 fmﬁtﬁ raphx é

151- 152€" ?%Jéﬁ“” rr] ﬁ“ “@&

3- Met’h Lapiplaagret hyl - 1, 2 5, 6- tetrahydro 3- pyrldyl)-lsoxazole (52) and
5-meth thyl-1,2,5,6-tetrah 25 ydro-3-pyridyl)-isoxazole (53)

3- (1, 3-1Emducials-P0RdmyRY B b@ité%‘é‘hﬁéjapyl‘ﬂﬁ)sl Shidkble, ibmitiRdie@)SOC. , 79(1957)

4507- 1 |de as described in

Exanpl e 1a sibensthOsi et oViB8200inGis 8f 198 Cndiiodilo iy (pfop@8 bk 52N the procedure

hydr ox estibaanin Uxarhigkd ) Inde hiBofdnethind wae desled thITE0 10, 4hdin 0 g\@D26 @bl) 0K eudivor 3
hours andhyrse aeaide@ oV B ganeloRtah ha dased el mbAiee Wés gYredda B ke toomn

por t i onenpatatures $varolation nevacuo. gakd & @sd dit whichi weg disisolved G100 mip efr @ baluraiedd saeiiumi ght |

t he ni hioide swuiore\Expiastient @th 4nx IGE u . of Tdinblorogsthenee drving dfi the otgasicl phase over

dig hdoo magessiverryifaten od eYagorstioh dit vaowp gens avedstile dhe: oif was disiselved Sm B mbpicthes anti um

chl or i @iresiithichasepal. Bitrgion gnd evaporaiiagy arvs itherbasauf phas ecolaressel. B8 orield: i 69 (DA% acuo

gave 6.mph g‘“&ﬂ B325ng|portioporf §§f wag gonyerier xip e tHe cgpPang ME. BHIERENVPANE 46

3- Met hyfBus4OCHN6_ t et r ahydr o- 3- pyri dyl ) -i soxazol e, maleate (54) and

5- Met hy! 3- (1i2 5,6-tetrahydro-3- pyridyl)-isoxazole, hydrochloride (55) 40
The & M re of 52 and 53 (6.1 g, 0.034 nol) was treated with ethyl
chl or of ' a"?o%gon;[i roduct m xture (4.7 9)

was tr of hydrobrom des was

transfor ngg ti'ué‘f:é?np%urm %JsleepparQ QRS 0(93053569%1)'@ tthel Bod &H@bes&%@&‘ﬁmrExamseat es

of tﬂl%métm@mggo&ow%ﬁ# ,L)zmlr serzag h@md:gnnﬁalﬁ H,t crop contained
pure 54 (0.73 g, P. 139- [err]. Ana [err], C, H N 45 The

r emai nigx@gmpresiuct was t ransf or ned t o t he bases , and 55 was crystallized as
t he hydrochtori de which was recrystallized twice fromethanol to give 55
Nstil |l  Gemdrebpis-Bgyraipipub 4 2@6ioB)54. Yield: 0.2 g (0.001 nol), MP. 149-152
C. Amal. Jerr], C H N EXAWMPLE 47 50 Methyl nicotino-am drazone (56)
To a solution of 18 g (0.200 mol) of thiosemicarbazide in 175 ml of dry pyridine, 29 g (0.200 mol) of
nicotinoyl chloride was slowly added at 10 ° C. After reflux for 40 min. the reaction mixture was concentrated
to half the original volume, 500 mi of water was added, and stored in the cold overnight. The precipitate
P formed was removed by filtration, and the filirate was evaporated in vacuo. The resuiting heavy, ysllow oil
40 was dissolved in 300 ml of water, and 64 g (0.600 mol) of sodium carbonate in 400 m! of water was added.
After reflux for 4 h the solution was cooled and acidified with conc. hydrochloric acid to pH = 4. The
formed, colorless precipitate, 91_ , was isolated by filtration and dried !ﬂ vacuo. Yield: 35 g (0.297 mol, 98%).

EXAMPLE 52

3-Methylthio-5-(3-pyridy!)-1 ,2,4-triazole {62)

A solution of 20 g (0.100 mol) of 61 and 7.5 g (0.150 mol) of potassium hydroxide in 100 ml of water

was mixed with a solution of 10 m! (0.160 mol) of methyl iodide in 100 mi of ether. After addition of 1 g of

50 tetrabutylammonium hydrogen sulphate the mixture was stirred overnight at room temperature. The ether

phase was separated and the agueous phase extracted with 3 x 100 ml of ether. The combined organic

phases were dried over magnesium sulphate. Removal of the solvent in vacuo gave a colorless solid, 62
Yield: 1770g (0089 mol, 89%). 7777

55

15



A solutipn of 6.0 g (0.040 nol) of ethyl nicotinoimdate in 50 m of dry
ether was treated dropwise with a solution of 2.0 g (0.045 nol) of nethyl
Shydrazine in 20 m of dry ethergpag aggongenperature. After stirring for 55
1 h the solvent was renoved in vacuo yielding 6.0-g (0.040 nol, 100% of
crude 56 as a yellow oil which was sufficiently pure. 14 EP 0 296 721 Bl
EXAVPLEXAMMPLE 58kt hyl - 3- (3-pyridyl)-1,2,4-triazole (57) 5 To 6.0 g (0.040
nol) of 56, 9 m (0.240 nol) of neat formc acid was slowy added at 5 C
The ni kMethythigeb<{1-methyr1eep.o-telrahydse-3-pyridyiit 2.4-tigzale; irmg@ied83r e f ol | owed by refl ux
for 1 hour. After cooling the m xture was poured into aqueous [err]

Ext r5act | ESFP Wetcﬁm@‘%d I’Gi)p'ﬁl’a"?f’ff’qm ?3“119(9r%r‘?19’§?15.‘ﬁ'éby H‘P)Prcﬁ g de@?ﬂﬁ‘e% ﬂmeie hase

over %’“""“* srcaé‘e’é E‘U‘é 'i’ya‘f'Y‘lS‘P?mﬁpWa‘é' gh@ ong; t e a"°'
Separ g ‘5;‘3"%91 %J fre& g’sg? "'°“ ertod i it I“i"&‘far'ieexs_ f el 9)
gave a %oﬂ? ol '("bo | 57% EXAMPLE 49
1 th met hyl -1, 2 5, 6 tetrahydro 3- pyrldyl) 1,2,4-triazol e,

M? b 5 59) 15 A suspension of 6.3 g (0.020 m)l) of the

rret h| o;qugr,@f) 15734&&@9%5 ed from57 by the procedure described in Exanple 1)

in 75 cooled to -[err], and 1.0 g (0.026 nol) of sodium

bor ohydr indg gM&coES 85hb ¥B& B.5 Lg\0.068Molf ¥IO3-pikiti Redhibhe (B A6REMOS BiCal ThyriHdEie Was

sti g edodapsi2Pady @ g (OB hedGP Hinvoiriylsi aIEARNE Mixb® Bnd Hdaléd 0509V 26 hI' Axtbr O |

whi ch oaithg teShilling s palrekiOkto WhielOh calor®bad $ulid) 68, dormed] iwtich & idldtedeby Sitatitini afid .

EXt r acdriearvien: 8.0 g40.02816]) 4ate).0f di chl or omet hane, drying of the organic phase

over 20 magnesium sul fate, and evaporation in vacuo gave a red oil. The oil

was diBgMPedsin 50 m of ether and stirred with charcoal. Filtration and

ewagorati on gave the base of 59 as a colorless oil, 58. Yield: 1.6 g (0.009

nol , 451@%@1&&2@31@1@1@ 58 was converted to the title conpound. M P.

181-183 C. L

1- Meth IA§°' ‘P"?‘S "c%t‘ heiwzs ﬁddﬁ‘f‘ FE&.’E‘E’}F"ew &ito Eﬂ?it?r"o% de
%ss d ?5’

d‘a%*"gi S % ﬁ°° Sg? gg @)he
pro e S |onmae IC\Nl r, dryin
12% % gs m trij gmg\rl)a ft gg ave a b: w: soltljdy iy

l\(v ?I

hic|
3-Merc i g:
(0. 20043r,yl§alg)t gf t |osem car a2| g‘ Alcn % @V' rsi/ oﬁyr%e%—dlk(ﬁe % ?T

nol }, of nicotinoyl chloride was slowy added at [err]. After reflux for 40
mn. tHhamMeeassi on m xture was concentrated to half the original volune, 500
nm of Watrer was added, and stored in the cold overnight. The precipitate
f or me ce-mexRyH4 Y DERE-1]2)6 6ktbttahydnd-3-pyridyRNZ3-frilsdief 1.5 tumala®® @ELS evapor ated in vacuo.
THe resurting heavy, yelTow orT 40 Wwas dissolved in 300 nl of water, and
64 @& (0. BeDtitewbinp@hd yetprapareidirdoobii@ g, 0.0400alrby the pwabdare dvaeribecﬂtde-?akamwé ter
r ef | ux49 ¥ield 4f feettiqee, §5125td BA14wme. 1V0%). AdD-tag portinni (@I00B# andl) v 87Hwag oorwerted to the
hydr oclitle Sinagates 6§ (ieids0- - (0.0005 MRl STed ME 144045 6k Peat {CiptaliBiGANe, 61, was
jsolated by filtration and dried in vacuo. Yield: 35 g (0.297 nol, 98%.
B@AD/DP 7

2-Methyl-4-(1,2,5,6-tetrahydro-3-pyridyl)-1,2,3-triazole, fumarate (68)

By the procedure described in Example 3, 1.9 g (0.011 mol) of 67 was converted to the corresponding
ethyl carboxylate (yield: 1.5 g, 0.0064 mol, 58% of a colorless oil) which was dissolved in 25 ml of
45 methanol. After addition of 1 g (0.025 mol) of sodium hydruxide and 1 ml (0.056 mol) of water, the mixture
was refluxed for 24 h. After evaporation in vacuo, 20 ml of saturated sodium chioride solution was added
followed by extraction with 4 x 20 ml of dichloromethane. Drying of the organic phase over magnesium
sulphate and removal of the solvent in vacuo gave crude free base of 68 as a yellow oil, which was
converted to the title fumarate, 68 Yield: 0.5 g (0.0018 mol, 28%) M.P. 126-127 °C. Anal. (C12H15Ns Oy)-

s0 G,H,N.

EXAMPLE 58

N-Acetylmethyl-nicotinamide (69)

55
To a suspension of 40 g (0.370 moli) of aminoacetone in 500 mi of dry dichloromethane, 50 g (0.350
mol) of nicotinoyl chloride was added dropwise at room temperature under a nitrogen atmosphere. The
mixture was refluxed 5 h followed by stirring overnight at room temperature. The colorless precipitate was
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3-Met hyl.thio-5-(3-pyridyl)-1,2,4-triazole (62) A solution of 20 g (0.100
mol) of 61 and 7.5 g (0.150 nol) of potassiumhydroxide in 100 m of water
was nmixed with a solution of 10gplg498.72¢@&1n0l) of nethyl iodide in 100 m
of ether. After addition of 1 g of 50 tetrabutyl amoni um hydrogen sul phate
the m xture was stirred overnight at roomtenperature. The ether phase was
separ atoetbctasdy filliglion gndedissalvastim 49 rehof watert Aftbr bastiibatiGn withlepdnonia thefagedohesolutidihe
conbi nexds extigeted withhira4@@gnlwegichiaimethdne Fea combigederganio phedep ere dreatqpwith\chdrcagf  t he
sol ventand driegzgver dne?awnasu@mt@ Femawal of diej sgivend in vagyocgayp a qojeriges§olidpsdH X@'dn?ﬂ 0
89%) . 3501¥ mol. 48ps).0 206 721 Bl EXAMPLE 53

3- Mefhy -5-(1-nmethyl-1,2,5, 6-tetrahydro-3-pyridyl)-1,2,4-triazol e,
fumarat!'l&&g%_qi The title conmpound was prepared from62 (9.6 g, 0.050
nol ) by5 qh Brocedur e dle i bed in Exanple 49. The crude product obtained
was pur Mﬁ&%@ﬁﬁgﬁ; hy (sil i ca gel; eluent; triet hyI am ne/ met hanol

9) 9A G &0l K eold ac gverted
to tﬁe prnrart Siin urrmr. f%“a% ure%é@ér ot %;3&%3 ggfs F%{ o C
Anal . [QToF hihidrombthaht, m dz ar ;5H er]m ne%ru réu%ﬁ ecm vdl Br 2

gl ass- GRAJoREht ROVEBUG ddhfc 5!0Qs£ Sktic ntg){:wed%w 6\63 éd ’rdﬁﬂﬁ‘ol
Sakampt o et af-75—Synt hesi s715 (1983) 312) and 79 (0.0

t ri nst heKdaseleybo azi de were mi xed and heated to [err] for 20 h. After cool i ng
the m xture was poured into water. A colorless solid, 64, forned, which was
3’50' at eid\/ldnrwr-ﬁ-nl-matm -il,0.8,6 dawehydro-Bjridytioadadis, okal@le 1) 0. 028 nol, 449%) . EXAMPLE 55

nol ) di azm'tlhampouw vmsm@parvmsonamj@@ 99.055 e by tthe reocedira deiserivedin mar@legﬂ 0. 041
r\cul/) 200fgiving 5i20 (PHB9 Friol, §2%)eaf Hherraidealteerhgemef t7and & ftrertion offthebase was Fenvertad i

st i rr edhediiie prafatpng1- Xieldahd B &HI06 Mol FerloMiPa 166187 - GeAnal- CrathebitOdolfN: ¢ aci d was
added, and the m xture was evaporated in vacuo. Water (75 m) was added and
t he solxi] de basic with ammonia. Extraction with 3 x 100 m of ether,

dryi ng nesi up sul phate, and renoval of the
sol vrgntsomﬂhy' gg?%yﬁ g \’ﬂX'Yg’fifﬁ giﬂif—&ﬂﬁ%/as applied to a silica gel

?8' lign (f{'ﬂé %@6&% f.%an hQQregl bgé%l 8"4'1e§ é SR)IO%I moﬁSkiy tn; roq;l)du?e 89
0,55 p o S e g e e

f umagat@odab Ribot, 35%). M.p. 1386141 { 6. 1a8al GOITRANNEL )VEN. prepare rom 5T
nol ) by the procedure described in Exanple 49. Yield of free base 67 2 5

g (0. 0kkamolessdl00%9. A 0.6 g portion (0.0034 nmol) of 67 was converted to
the titTe funarate, 66. Yield: 0.18 g (0.0005 nmol, 15%. M P. 144-[err].
Yhal . [NeMeth@yddybdnyiietiRbdindmidel@3)
2- Metshyl - 4- (1, 2,5, 6-tetrahydro-3-pyridyl)-1,2,3-triazole, funmarate (68)
A mixture of 50.0 g (0.400 mol) of nicotinic acid, 50.0 g (0.400 mol) of methy! glycinate hydrochloride,
90 g (0.440 mol) of dicyclohexylcarbodiimide, and 2 g of p-toluene-sulfonic acid in 500 ml of dry pyridine
. was stirred overnight at room temperature. Filtration and evaporation in vacuo gave a heavy oil which was
. dissolved in 500 mi of water. After basification with ammonia the aqueous solution was extracted with 3 x
' 40 300 ml of dichloromethane. The organic phase was dried over magnesium sulphate, and removal of the
solvent in vacuo gave crude 73 as a heavy yellow oil. Yield: 63.0 g (0.320 mol, 81%).

EXAMPLE 63

.45 5-methoxy-2-(3-pyridyl)-oxazole (74)

A solution of 18.0 g (0.100 mol) of 73 in 300 mol of dry chioroform was retluxed under vigorous stirring
with 40 g of P2Os for 24 h. The mixture was filtered after cooling. The filtrate was evaporated in vacuo
leaving a red oil. The precipitate was dissolved in water at 0 - 5°C and the aqueous solution made basic

so with sodium carbonate. Extraction with 3 x 200 ml of dichioromethane, drying of the combined organic
phases over magnesium sulphate, and removal of the solvent in vacuo gave a red oil which was combined
with the above mentioned oil obtained from the chloroform phase. The oil was applied to a silica gel column
(sluent:methanol/ether = 1/19) giving a colorless oil, 74. Yield: 5.9 g (0.034 mol, 34%).

55
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By -the procedure described in Exanple 3, 1.9 g (0.011 nol) of 67 was
converted to the correspondi ng ethyl carboxylate (yield: 1.5 g, 0.0064 nol,
58% of a colorless oil) which gmgogéssobyed in 25 ml of 45 nethanol. After
addition of 1 g (0.025 nol) of sodium hydroxide and 1 ml (0.056 nol) of
water, the m xture was refluxed for 24 h. After evaporation in vacuo, 20 nl
of saEMAMRIEB4sodi um chl oride sol ution was added fol |l owed by extraction with
4 x 20 m of d| chl oronet hane. Drying of the or gani ¢ phase over nagnesi um

a yellow oil, V\/mch was convertedtothetltlefumarate 68. Yield: 059
( 0. ’00 18 Tipfitle %Wu"dmap Pfel.’z'ed frerp 7# (5-npof)-028 mop) by tppprocedyrp RPSCE%AMPE’E
TH%PWQ; d(”‘@@ urifisd %aa"'%m seen el dejusptmetha @7"3 ‘(519?70 ) of

ani nodREchAE 'Pﬁ' 261"’) ‘g i Eﬁgﬁs Nerteddpythg e 3ep _ﬁnY'S'd 3p° 9

ni cot%’ gﬁ 8'h748"1)| AN o 6'}9\7\%%0 rI’jr oom tenperature under a nitrogen

atm)s he m xture was refluxed 5 h followed by stirring overni ght at
QEM'?LE -gure The colorless precipitate was 16 EP 0296721 Bl

‘o
CO' | 68%919%2 b'zs%ﬁélkh%? bt SEseY £ Ek#urﬂgét@?ﬂi“ of water. After

A—armotta—t e aqucU was extracted with 3 x 400

n1 Of dih0 sy IRpbilaNGs pldpre® ROR 17595k r(ﬂik'? Infol) DY AREFoMEIE dbscARb GHEMMbE

chag ceRlThaBstaifddl fRE KR Was TBERAS TTHeSHle Ritala®, 7RaRIRYabs §10.d0BEm&I0t gk, p.n vacuo
gave asecOleorc. aad. GRH|M0H0nNYi el d: 30.0 g (0:170 nol, 48% . 5 EXAMPLE 59
Ss Met hyl - 2- (3-pyridyl)-oxazole (70) 10 A m xture of 20 g (0.110 nol) of
69 an@xAM®eds of conc. sul phuric acid was heated to [err] for 4 h. After
cooling the mxture was poured over ice followed by basification with

o n HdethiB-Baerddytroxazsle 183 x 400 ml of dichl oronet hane, drying of the

conbi ned organi ¢ phases over magnesi um sul phate, and renoval of the sol vent

in vaquo 816003 #Q,me)) gicroptgnezoximercopipd to Wi Corpatriestinayk ehiosle: {09 yO-8f0rrach) wese| d: 17
pwnse\;qn;vr a Ritsogeny AkopRberg oA violent reaction occurred and the mixture become quickly

0.
' g ﬁ/btﬁ ip- TZ“’ *"%?%Sﬂate to) 120° §‘P’?r“a i eepling ’%}?)""%Q'&?HP%'" '6‘3(3?‘%&%“'(71)

Thé® t PPN ogr"é( H}g"?"q‘ g g’gg{ edp,and;the et ?’ocedure
phges 0 Rﬁgg iy i Lol g
descr HG BF%; ld' g gy ‘."%vaﬁof%'m bl o o 1 feg%'wf%e fitle
I'e

oxal a 1.6 g (0 006 nol, 75%. M P. 166 167 C. Anal.

[er5]§XkM|L\l_Ed$XANPLE 61 25
Met hyt=2=(%, 2, 5, 6-t etrahydro- 3-pyri dyl ) -oxazol e, funmarate (72) The title

cormowmmw«mewaf@sie fefraﬁarbis%yef.d §-8xa26s Oxaite 80y 3- 6 g (0. 020 nol) by the
procedure destribed -iTm Exanpte” % "Wt theextensi on that the internedi ate

%1 hyl camb @it/ toripbundatas [proparbd @6 T8 (56 §,1 0.036 anof Dy tOIrebdHuré Gbsattal irebhampls. The

Cr (s61e 49.rTae frinbase, 9] Wasubthined as & eddvodl! Yiadt 280y toloes bk 462e)f A0Brgadostion 6279 wésel d:

1. 3 gc@erte(l fa 1O anate. YRBLA.7 g0.0926 h31954%)r MP. 189 ° J. Aral. (G2 M NeOs[OHNPLE 62

N- Met hoxycar bonyl met hyl - ni coti nam de (73)
EXAMPLE 68

“  4Mothyl-2-1,2,56-tetrahydro-3-pyridyl|-oxazole, fumarate (81)
The title compound was prepared from 79 (2.0 g, 0.01 mol) by the procedure described in Example 57.
The free base obtained was converted to the title fumarate, 81 Yieid: 0.4 g (0.0015 mol, 14%) M.P. 179-
181 °C. Anal. (C1aHi1¢N20s5)C,H,N.
45
EXAMPLE 69

5-Methyl-2-(3-pyridyl)-thiazole (82)

50 To a solution of 8.0 g (0.045 mol) of 69 in 125 mi of toluene, 10.g (0.045 mol) of P+ S19 was added. The
suspension was refluxed for 4 h and left at room temperature overnight. The mixture was poured into ice
water followed by basification with ammonia. The two-phase system was stirred with charcoal and filtered.
The toluene phase was separated and the aqueous phase extracted with 2 x 100 mi of toluens. The
combined organic phases were dried over MgSO,; and evaporated in vacuo leaving a heavy, yellow oil, 82.

55 Yield: 2.3 g (0.013 mol, 29%). - o
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35'A mxture of 50.0 g (0.400 nol) of nicotinic acid, 50.0 g (0.400 nol) of
met hyl gl yci nate hydrochl oride, 90 g (0.440 nol) of

. di cycl ohexyl carbodii m de, and 2gp Plgslroli @iuene-sul fonic acid in 500 nml of
dry pyridine was stirred overnight at roomtenperature. Filtration and
evaporation In vacuo gave a heavy oil which was dissolved in 500 m of
water. PAMPLEB@sification with amonia the aqueous sol ution was extracted
with 3 x 40 300 m of dichloronethane. The organic phase was dried over
heavy yellow oil. Yield: 63.0 g (0.320 nol, 81% . EXAMPLE 63 45

5- met‘shoxyT'Z9 '3 %‘?“B‘}/W)‘s EJ'?%PZQS‘I*@"(%‘)”N 9813 mplbby the progedyr 915) ibadyin Exgnnle of 73

300 ceeied dey eride Ao AhUde'd 018 ¢ (4A3334MPh 40
Io? [er rﬁs"'f)d?zfﬁg h’é"alﬁ((?éf RSN tered after "%ﬂ;m |ung [I'he O1Eplal trate vvag

evapor PLE yacuo | eaving a red oil. The precipitate was dissolved in
wat e rr] and the aqueous solution made basic 50 w th sodium

car bona&&ethﬁg -pimgg rssjg':ﬁd ﬁ-th?aQQe rmmaQJte Lehl oromet hane, drying of the

conbi ned- or hat e, and renpval of the sol vent

in vacuo gavie %o&,sdan@whs m/e;;af;éa fWﬁrSBSC@'@tH 6.96b Mbij by Ihb'ame&fe NCueBEBLd ﬂrt%we&'
obt ai negt. FHeORBetHASe BHILIRIIOHRIEAVBIRRISE the N6 flﬁfllalratél\@g Yadi 111651 0loB3Bm&l] degameel
col upn doebeett AR RN/ RBJegIN= 1/19) giving acolorless oil, 74. Yield:
5.9 g (0.034 nol, 34%. 55 17 EP 0 296 721 Bl EXAMPLE 64 5- Met hoxy-2- (1

wret hy | EXaMPLE 75 - tetrahydro 3-pyridyl)-oxazole, oxalate (76) 5 The title
corrpouna was prepared from74 (5.3 g, 0.028 nol) by the procedure described
i N ExanpWehyBio-2Theyridyithiezofer(8® base, 75, obtained was purified on a silica
gel @ol um (el uent: nethanol/ether = 1/19). Yield of 75: 1.2 g (0.006 nol,
22% . A 0A5°'k§f'°p9fr@? GNO Q42 mop O&\é%'"@é%v\éﬂtt@!@"?wa% ineatedvith 1.9 9 40- Qii@e"ol)?6945‘tﬁ el d:
0.55 g 30 rdfioed ford oling o 5°£1 90 reg! 1of cqnﬁaammqn@rquedwdwrowemmw 65

5- Met hcﬁ??'t“’f EO'Z"‘Ef"@tef ?8‘H§’Eﬁ?§‘a%e‘t?jrsia od_a9¢ K9 gnue °”slph2?°P‘iﬂ?E?Fé{'ftE2(‘79‘) The

le dB 39!
ANER L ﬁgﬁ%g %pp"ef'ﬁa Tl e ’}@Ee’ﬁé{?@aﬂi&ﬁ%h"éon\/«?\gﬂ 63 e
title f‘ 2"'5{ \?SSP’ 856 g (0.0031 mol, 11%. M P. 159 - 160 C

Anal . N. EXAMPLE 66 20 4- Met hyl - 2- (3 pyridyl)-oxazole 78) To 10 g
(0. 140 acetone oxime cooled to -[err] neat nicotinoyl chloride (40

g9, O Z%S(Wu)uo-‘éﬁﬁmaﬂﬁﬁfé 5@HERN dRR3-HRER-hidzoldl fuh@dR 7t MTOSphere. A vi ol ent
reacti omtvrred'—a'er—HTe—nmm-e—bEcm—qm—ck‘r-y—sol id. The solid was
heat ed t oTHeAfdle GorhstundBwib préfateR romQBl (b.51¢, d.0085 Fio rﬁgw{he pHRSIuFY eSAbYER Exiingid €
wat er a90ThdScnaiBTiies base obfalned walébhiahiedioGhe #iGunidrat®b7. eltic0.18 § 0.000% indl; 219Kyas
T eat ecMpi 58 157ax ah G fieNimsadHNand t he et her phase separated. The aqueous
phas& was Tiexdomaaunes ohtotriuia?! have’Béen mdsted fin i@lidbierand ssadynizéee platEabiogichl Bt ahitic
phase dndyde descdbedrmadptiess: um sul phat e. Renoval of ‘sol vent in vacuo gave crude
78 as ahfimity] tapgentral ¥halihergic Bceptays nOvit@2whs mislasureli7dxthe SityEokAtRioRp@unds to displace
. SH-oxotremorine-M (Oxo-M) from rat brain homogenates, while affinity to central cholinergic M-1-receptors
-/ in vitro was measured as the ability of the compounds to displace 3H-pirenzepin (Pz) from rat brain

40 homogenates.

3H-oxotremorine M binding

_ was performed essentially as described by Birdsdali et al., 1980.

45 Briefly, rat brains were homogenized in 100 vol (w/v) 10 mM Na,K-phosphate buffer (pH 7.4) and aliquots
incubated with 3H-oxoiremorine M (84.9 Ci/mmol, NEN) alone or in the presence of test compound in a total
volume of 1.5 ml for 40 min. at 30°C. The reaction was stopped by adding 5 mi ice-cold buffer and filtered
through Whatman GF/B filters soaked previously in 0.1% polyethylenimin (Sigma) for minimum 30 min. The
filters were washed once with the same volume of buffer, transferred to scintillation vials and extracted in

50 scintillation fluid (Pico-fluor 15, Packard) for at least two hours before counted in a liquid scintillation
spectrometer (Beckman LS 1800). Non-specific binding was estimated at 10 uM atropine and all estima-
tions madse in triplicate. At least two displacement curves were made for each compound tested.

Birdsdall N.JM., Hulme E.C., and Burgen A.S.V. (1980). "The Character of Muscarinic Receptors in
Different Regions of the Rat Brain™. Proc.Roy.Soc. London (Series B) 207,1.
55 '
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4-Met hyt-2-(1-methyl -1, 2,5, 6-tetrahydro-3-pyridyl)-oxazol e, oxalate (80)
The title conmpound was prepared from78 (5.6 g, 0.035 nol) by the procedure
described in Exanple 35 49. Thgppleg 7bpBE, 79, Was obtained as a red oil.
Yield: 2.8 g (0.016 nol, 46%. A 0.8 g portion of 79 was converted to the
title oxalate. Yield: 0.7 g (0.0026 nol, 58%. MP. 197-1 99 * C. Anal

[ er r] G-birenzepEXainBibg 68 40

4- Met hyl - 2- (1, 2, 5, 6-tetrahydro- 3-pyridyl)-oxazole, fumarate (81) The title
c onpowagl pexignnedresgeatialyl as desaibed by Waon) st 4, (983, gondiitjons heingoyanc wudinrthe shewcr i bed

i n Ex&prer -gptrenyadae binding, preget theb lighoteweradnsubatsd with d 8 M *H-pirprzenine PreSOfrifvar at e,
81. 5 Yiakt5) C apd thaighq rgactjon was pippped by gljrect fiffration fpliayed Py washeswpithy 4 mibufer] CH, N, 45
EXAVPLE @595, Mot ¥ amz_'-ag_!#-'; 974 Boaske. (MR #1883 (Aguyaugegulatoryr grofile a5fl IRditH of 8. O
g (0. @5y g S‘sr‘?" e‘i’"%\g% p{theript rrqyide aridence i ¢jstipg My.asd S| musearin &qcpptoras
added S“PHRES s HE 5&h 2T OR® P& uxed for 4 h and left at room tenperature
overnight. The m xture was poured into ice water followed by basification
wi th anmoni a. The two-phase systemwas stirred with charcoal and filtered.
The tol uene phase was separated and the aqueous phase extracted with 2 x
100 M of toluene. The conbi ned organi c phases were dried over MgSOH and

evaporated in vacuo | eaving a heavy, yellow oil, 82. 55s Yield: 2.3 g
(0.913 nol, 29% . 18 EP 0 296 721 B1 EXAVPLE 70 5- Met hyl -2-(1
-methyl -1, 2,5, 6-tetrahydro-3-pyridyl)-thiazole, hemfunmarate (84) 5 The

JJytle compound was prepared from82 (2.2 g, 0.013 nol) by the procedure
descri bed in Exanple 49. The crude free base obtained, 83, was converted to
the title fumarate, 84. Yield: 0.8 g (0.0032 nol, 25%. MP. 159-160C
Anab. [[err]C H N EXAWPLE 71 10
5- Met hyl -2- (1, 2,5, 6-tetrahydro-3-pyridyl)-thiazole, fumarate (85) The title
conpound was prepared from83 (1.8 g, 0.009 nol) by the procedure descri bed
in Exanple 57. The free base obtained was converted to the title fumarate,
85. Yield: 1.1 g (0.0037 nol, 41%. MP. 15 206-[err]Anal. [err]C H N
EXARPLE 72 5-Met hyl t hi 0-2-(3-pyridyl)-thiazole (86) 20 A solution of 8.2 g
(0.042 nol) of 73 in 250 mM of toluene was treated with 11.0 g (0.050 nol)
of [err] and refluxed for 3 h. After cooling to [err] 100 nol of conc.
ammoni a was added dropw se followed by addition of 50 mMl of water. The
organi ¢ phase was separated and the aqueous phase extracted with 2 x 100 ni
of toluene. The conbi ned organi c phases were dried over magnesi um sul phate
and evaporated in vacuo 25 |leaving a brown oil which was applied to a
.si.lica gel colum (eluent:nethanol/ether = 1/19) yielding 0.5 g (0.0024

|, 6% of 86 as a yellow oil. _

35

45
50

55
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EXAMPLE: 73 30

5-Met hyl thi o-2-(1-nethyl -1, 2,5, 6-tetrahydro-3-pyridyl)-thiazole, funmarate
(87) The title conpound was pregpreshgd723m186 (0.5 g, 0.0025 nol) by the
procedure described in Exanple 49. The crude free base obtai ned was
converted to the title fumarate 87. Yield: 0.18 g (0.0005 nol, 21%. MP.
154-157 C. Anal. [err]C H N 35 The conpounds of Fornula | have been
tested in reliable and recogni zed pEarseedl ayisal tests which may be
described as follows: Affinity to central cholinergic receptors in vitro
was neasured as the ability of the conpounds to di splace 3H oxotrenorine-M
(Ox0°M) fromTRPH n honogBKATEs, 16N | @ finity BF «ceftsoalithol i nergic
M 1-receptors in vitro was neasured as the ability of the conpounds to

di spl ace 3Hpirenzepin (Pz) fromrat brain 40 honbgenates. 3H oxotrenorine
M bi ndi ng was perfornmed essentially as described by Birdsdall et al., 1980.
45 PRriefly, rat® brains were honoyeMfi®Zed in 100 vol (w -110 niv

NaK- phosphate buffer (pH 7.4) andi3a i quots incubated wixho

[err]-oxotrermrli e M(84.9 O’/m’rg&, alone or inth Ryesence of test
conmpound in a total volunme of 1. M%%%r 40 min. at [erfol‘. The reaction was
st opped by addid® 5 m ice-cold buf§atr and filtered thrdugh What nen GF/ B
filters soaked jpyeviously in 0.1% ppl yethyl enim n (Signg) 4 or m ni num 30
mn. The filters were washed once wth the same vol unme of huffer,
ransferred to*&intillation vial% ¥hd extracted in 50 %dintillation fluid
(Pico-fluor 15,1%ackard) for at |lez# two hours before mausted in a liquid
scintillation gtp,ect roneter (Beckngn, 1800) . Non-speci f,i ¢ bi ndi ng was
esviffated at 10 Terr] atropine and all estima- tions mac}e' intriplicate. At
| east two di spl%enent curves wer® Hfde for each conpoufdiBested. Birdsdall
NJ.M, Hulme B2C., and Burgen A & 044 (1980). "The Char actzgr of Muiscarinic
Receptors in Di.fferent Regions of thqe Rat. Brain". Proc.ROﬁ.. Soc. London
(SerLses B) 207,T. 55 EP 0 296 %21 B1 3H pi renzepi ne i-rdi ng was
performed esserdf ally as descri be®. M4 Wat son et al ., 198340t he conditions
bei ng very muchy¢ he sanme as for 3gtgxotrenorine binding,; @xcept that
aliquots were incubated with 1.0 3H pirenzepine for 60 _ nmn. 5 at [err]
and that the r tion was stoppe {\J%/ldi rect filtration Potowed by 3 washes
W thgd mM buff&3 Watson, M, Yam@mRa, H ., and Roesk®.9%/ R (1983). "A
uni que regul atoyy profile and regyongl distribution of ZFHgirenzepin
binding in the rat provide evidence for distinct ML and M2 nuscarinic
Jeceptor subtyp¥s". Life Sci. 32 §1¥83) 3001-3011. 10 1%-25 30 35 40 45 50

38 1.0 1.2
35
39 0.81 1.5
47 0.098 0.28
P 48 . 0.68 ' -
L 6 1.8
40 S0 0.062 0.068
54 - 0.23 4.0
55 1.0 2.5
59 0.28 ' 0.61
45
60 1.4 4.9
63 1.5 2.0
_ 66 0.0011 0.055
50 68 0.00048 0.79

71 0.057 : 0.37

55
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EP 0 296 721 BL RE S UL T S5 Conmpound xo-M

err] Pz, 1Cerr] 8 : 0. 0063
9 3.2 EP 0296 721 B1 27.0 10
0.39 13 0. 647
14 1.7 7.4 16
0.13 17 0. 28
Compound 0,0692'4' ICsg ( ) 11’.25. Z{F‘-”ZQ) ym)
0.13 22 0.014
014 i1 25 26
0.40 30 0. 25
72 0.31 0.19 0.14 30-3 33
0.90 3 0.18 ;
76 0. 39 8.097 0. 25 38
77 1.2 390.22 0.81 4-2
80 0.098 0.028 0.28 48 g.058
1.8 40 50 0. 062
4 8] 0.23 0.0075 4.0 55
84 2.5 59¢.1s 0.28 o0.42
60 1.4 4.9 63
85 2.0 669-36 0.0011?'§
0 87 68 0.018 0.00048 0.13 0.79 71
0.37 55 21

The compounds of Formula | and the non-toxic acid addition salts thereof may be administered to

animals such as dogs, cats, horses, sheeps or the like, including human beings, both orally and
parenterally, and may be used for example in the form of tablets, capsules, powders, syrups or in the form
of the usual sterile solutions for injection.

Most conveniently the compounds of Formula | are administered orally in unit dosage form such as

25 tablets or capsules, each dosage unit containing the free amine or a non-toxic acid addition salt of one of
the said compounds in a amount of from about 0.10 to about 100 mg, most preferably, however, from about
5 to 50 mg, calculated as the free amine, the total daily dosage usually ranging from about 1.0 to about 500
mg. The exact individual dosages as well as daily dosages in a particular case will, of course, be
determined according to established medical principles under the direction of a physician.

‘30

Whsn preparing tablets, the active ingredient is for the most part mixed with ordinary tablet adjuvants

such as corn starch, potato starch, talcum, magnesium stearate, gelatine, lactose, gums, or the like.

35

55

Typical examples of formulas for composition containing 2-methyl-5-(1,2,5,8-teirahydro-3-pyridyi)-2H-'

tetrazole, hydrobromide (Compound 8) as the active ingredient, are as follows:

1) Tablets containing & milligrams of Compound 8 calcuiated as the free base:

Compound 8 5mg
Lactose 18 mg
Potato starch 27 mg
Saccharose 58 mg
Sorbitol 3mg

- Talcum 5 mg
Gelatine 2mg
Povidone 1img
Magnesium stearate | 0.5 mg

2) Tablets containing 50 milligrams of Compound 8 calculated as the free base:
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EP:0 296 721 Bl1 Conpound xo-M 1C50 [err]
Pz, [err] 5 72 0.19

1.3 76 0 £8%Y206 721 B1 1.5 77
0.22 4.2 10 80 0. 028
0.058 8 1 0. 0075 1.4 84
0.18 Compouﬁid [ I5 50 mg 85
0. 36 6 m 0.018
0.13 20 The conpounds of Fpgtg{ylg,c,{ and 310 -toxic acid addition salts
thereof may be admi nistered [t g,cakkdiB! S suchw%sndjms, cats, horses, sheeps
or thke like, including human BghiRgs, both logagly|and parenterally, and may
be used for exanple in the flofdgeuaf tablets, gmgpsyl es, powders, syrups or in
the formof the usual sterillegagneiti ons fgramgj eq¢ti on. Most conveniently
t he conpounds of Fornul a'l i Ni daegal l]ly in unit dosage form such
as 25 tablets or capsules, . ai ning the free anmine or a

{xic acid addition salt

non-

from aboqi? sfh plgonﬁpﬁnglg%m,%go ng, nost preferably, however,
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f rom about 1 o0 to about 500 ng-

t ot al
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y dual

onpounds in a anmount of
fromabout 5 to

dai | y; dosages in a particular “Corepound § | |
to established nedical princilpf¥@lnder’
Wien preparing tablets, the Eg%a’lt gr efli
with ordinary tabl et adjuvantfs etif’ ardSonC
magnesi um st earate, gel atine, LA%S Easrgueng
of_fermnul as for conposition co LN Ng
2- et hyl %fepyr | dyI

4P Mgour
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dosages as well as
se, be determ ned according
ection of a physician. 30

-5-(1, 2,5, 6-tetrahydrjo
(Compound 8) as the active i nNgedient-

ﬁ?ﬂ $ for the nost part nmixed
D|5 §t fch, potato starch, talcum
Jlgﬁ mg® the like. Typical exanples
0, .

é) t¢trazol e, hydrobronide

e ﬂe 4ol | ows: 1) Tablets

containing 5 mlligrams of Conpound 8 caI cul ated as the free base: 35
Conpound 43 Solution for ‘“ﬁc@“ﬁ@"tl'AQQR?é%“‘""ter 18 ny Potato starch 27
nmy S&cchar ose 58 ng 40 Sor bi t ol
3 ng Tal cum 5 ny |Gobregouniis 50 mg 2 ng Povi done :
1 ng Magnesi um stearate 0. 5 |mceRy acichbl|et3d9 worjt ai ning 50 m | ligrans of
Conpound 8 cal cul ated as the fjr8erilbaster: |56d 58
30
5) Solution for injection containing per milliliter:
o -Compound 8 10 mg
5 Sorbitol 42.9 mg
Acetic acid 0.63 mg
Sodium hydroxide 22 mg
Sterile water ad 1 ml

Any other pharmaceutical tableting adjuvants may be used provided that they are compatible with the

active ingredient, and additional compositions and dosage forms may be similar to those presently used for

neuroleptics, analgesics or antidepressants..

Also combinations of the compounds of Formula | as well as then' non-toxic acid salts with other active
ingredients, especially other neurolepfics, thymoleptlcs, tranquthzers anaigetics or the like, fall within the

45 scope of the present invention.

As previously stated, when isolating the compounds of Formula | in the form of an acid addition salt the
acid is preferably selected so as to contain an anion which is non-toxic and pharmacologically acceptable,
at least in usual therapeutic doses. Representative salts which are included in this preferred group are the
hydrochlorides, hydrobromides, sulphates, acetates , phosphates, nitrates, methanesulphonates, ethane-

50

sulphonates, lactates, citrates, tartrates or bitarirates, pamoates and maleates of the amines of Formula .

Other acids are likewise suitable and may be employed if desired. For example: fumaric, benzoic, ascorbic,
succinic, salicylic, bismethylenesalicylic, propionic, gluconic, malic, malonic, mandslic, cannamic, citraconic,
stearic, palmitic, itaconic, glycolic, benzenesulphonic, and sulphamic acids may also be smployed as acid

addition saltfforming acids.
56

When it is desired to isolate a compound of the invention in the form of the free base, this may be done

according to conventional procedure as by dissolving the isolated or unisolated salt in water, treating with a
suitable alkaline material, exiracting the liberated free base with a suitable organic solvent drying the exiract
and evaporating to dryness or fractionally distilling to effect isolation of the free basic amine.
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22 .. ERP 0 296 721 Bl1 Conpound 8 50 ng Lact ose-

Potato starch 45 ng Saccharose 106 ngy Sor

ng Tal cum 9 my Gekplg 248 721 B1 4 ngy Pov w"w"g,u]i”uw
mg 10 Magnesi um st ear at up
containing per mlliliter: Conpound 8 10 ng Sor bi t ol

Tr agacGiaitis 7 ng dycerol 50 ng Met hyl - par aben

Pr opy| Claisns dtyethe follgwihg i@gnipgting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE Et hanol

0.005 mM Wwater ad 1 m 4) Solution for injection containing per
m | | i |1t @reompagndCefiisfplioning formuls, grherg thadlaited dingdesignates e optiong) balider i | e wat er

ad £ ml 30 5) Solution for injection containing per milliliter: Conpound 8
10 ng Sor bi t ol 42 3Ret - 3 Acetic

acid 0.63 ng Sedi m hy %1 de R 22 ny: Sterile water ad 1 m 40
Any ot her pharnaceutﬂta+12ablet|ng adj uvants nmay be used; provided that they
are conpatible wth the tiveJ ngredient, and additional conpositions and
dosage forns may be simlar No those presently used for neurol eptics,

anal gesi cs or antidepressant's.. Al so conbinations of the conpounds of
Formula | as wel| as their rbn-toxic acid salts with other active

I ngredi ents, especially other neuroleptics, thynoleptics, tranquilizers,

anajsget | aheré "Hotreshibrafs affitd Merhekddi natelobflic ARy wItEhQRAY itiudé N8 DEREIL Bbnds BNENt | ON.
As previ 0ddetérostomt SslectedtRdh hitidbd lokyden bingiiphGTROW B6l6ctedf frofrOkydibhéh, lowbaifyhe f orm
Qf/ an aciebcadgiidnalyrsuisstituted twitle pissdiiGvhich nfay &6 eibaialiyd vt et lower Mg fldCLont ai n
an ani onlowri alkoxy 41-60N ot @xgraupaRACPHYEONAC o BHOEDH | whesstrC B tisabwer, alkyl (1-6C),
branched or unbranched, or phenyl optionally substituted with halogen, trifluoromethyl, lower alkyl (1-
A0 6C), hydroxy, lower alkoxy (1-8C), or lower acyloxy (1-6C);
: R? represents hydrogen, lower alkyl (1-8C), cycioalky! (3-6C), lower alkenyl (2-6C), lower alkadienyl (3-
6C), lowsr alkynyl (2-6C), optionally substituted with hydroxy, halogen or phenyl, in which the phenyl
group may be substituted with halogen, trifluoromethyl, lower alkyl (1-6C), hydroxy or lower alkoxy (1-
. 6C), R?2 may further be selected from trifluoromethyl or phenyl optionally substituted with halogen,
25 trifluoromethyl, lower alky! (1-6C), hydroxy, lower alkoxy (1-6C) or lower acyloxy (1-6C), or RZ may be a
group OR? or SR? wherein R’ is defined as R?, and
R3 is defined as R? as well as individual stereo isomers and pharmaceutically acceptable acid addition
salts thersof, with the proviso that "het” may not be 1,2,4- or 1,3,4-oxadiazole and that "het" is not
imidazole or pyrazole when R', R? and R3 are all hydrogen and the dotted line represents no bond.

2. A compound according to claim 1, wherein "het" designates oxazole, thiazole, 1,2,3-triazole or
fetrazole.

3. A compound according to claim 1 to 2, selected from:

35 2-Methyl-5-(1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazole;
2-(2-Propynyl)-5-(5-methyl-1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazole;
2-Methyl-4-(1,2,5,6-tetrahydro-3-pyridyl)-1,2,3-triazole;

_ 4-Methyl-2-(1-methyl-1,2,5,6-tetrahydro-3-pyridyl)-oxazole;
\,, 5-Methylthio-2-(1-methyi-1,2,5,6-tetrahydro-3-pyridyl)-thiazole;
40 as well as stereo isomers and non-toxic pharmaceutically acceptable acid addition salts thereof.

4. A pharmaceutical composition in unit dosage form comprising - as an active ingredient - a compound
as defined in claim 1, 2 or 3, and one ore more pharmaceutical diluents or carriers.

45 6. A pharmaceutical composition in unit dosage form, aczording to claim 4, wherein the active ingredient
is present in an amount from 0.1-100 mg per unit dosage.

6. A method for the preparation of a compound as defined in claim 1, which comprises:
a) hydrolysis or hydrogenolysis of a compound of the formuia II:
50

het --R3

| I
- 55
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at +l east: in usual therapeutic doses. Representative salts which are
included in this preferred group are the hydrochl ori ﬂmmnmnmm‘IMS

sul phates, acetates , phosphat esgp §béd pd1gg3 net hanes e- 50
“sul phonates, lactates, citrates, tartrates or bitartrhites, '‘pafoafes*and

mal eates of the amnes of Formula |I. Qther acids are |ikew se suitable and
may be enpl dyelich fhetfe $P rapdl R® oer asesladingsl ahovd, Llandu R G5 ah eminoipmlectgcayedpi ®adily

succi ni c, s&nmowabls, c, bi snet hyl enesalicylic, propionic, gluconic, malic,

mal oni ¢, nmaAWelic, cannam c, citraconic, stearic, palmtic, itaconic,

gl ycol i c, bé&hedysieg gicpmenndof tiedfarme@iMshani ¢ aci ds may al so be enpl oyed as

acid®ddition saltform ng acids. 55 When it is desired to isolate a
conmpound of the invention in theformof the free base, this may be done
according to conventional pr om Fiyt diBr__%oI ving the isolated or

uni sol ated salt in water, ﬁ_gﬁt' ith a suitable al kaline materi al,
extracting the |iberated freeQd ith a suitable orlddnic solvent drying
~the extract and evaporating to~dpyess-or fractionally distilling to effect

i sol ation of the free basic am neg 23R EP 0 296 721 B1
111111111111111111111111 Cains & ains for the following Contracting
States: AT, BE, CH, DE, FR, GB, IT, LI, LU N.L, SE 1. A conpound of the

fol I o ng f grwhibhanetike bR ki WPe SKdeHiRA sbbvBERUS BbMEIEPAsP eRdludiNgthy@rogbh aRPAGiay 5 het
- R 10 be a conjugate base of an inorganic acid, with albdlfing agenttherei n "het" desi gnates a
five nmenbered heterocylic ring which may include 1 or 2 double bonds and
1- 4 het er oatprstirgel eobadd by theiomuariégen, oxygen or sul phur, [err] is

sel ected from hydrogen, |ower al kyl (1-6C), optionally substituted with
pkeny¢ which may be substitutedeith hal ogen, _| ower al kyl (1-6C), or | ower
al koxy (1-6C), or a group [er 083[err]-OCO, wherein [err] is
| oner al kyl (1-6C), branchgd.-&r unbrlanched, or phenyl optionally
substituted with hal ogen, tri thyl., |ower alkyl Y 1- 6C), hydroxy,

| ower al koxy (1-6C), or |ower at¥l-oxy (1-6C); R2 represents hydrogen, | ower
al ky® (1-6C), cycloal kyl (3-6C), yl ower al kenyl (2-6C), |ower al kadienyl (3-
6C), lower alkynyl (2-6C), optionally substituted with hydroxy, halogen or
phenyl, in ywhi Ng. o Sl ' ' I ,
trifluoromet érf:::e @S@%ﬁ@i i%f fﬁ%&@%%? gg%k&ﬁ%ma?’r&gge F‘(a%-eé%'ad,as[ err]
may fyrther be selected fromtrifluoromethyl or phenyl optionally

subst it ut ed gauxt h yhal ogen, 25 trifluoronethyl, |ower alkyl (1-6C),

hydr oxy, |ower al koxy (1-6C) or |ower acyloxy (1-6C), or [err] may be a
group OR7 okr SR7 wherein R7 is defined as R2, and R3 is defined as [err];
as wel | as idyekiatrigditdhmpaine bEbe osuENts and phar maceutical |y accept abl e aci d
addi ss on salts thereof, with the proviso that "het" may not be 1,2,4- or

1, 3, 4-oxadi azole and that "het" is not imdazole or pyrazole when [err] and
[err] are all hydrogen and the ted- hefeRT epresents no bond. 30 2. A
conpound according to clai mgZ_twhergin "het" designages oxazol e, thiazole,
%2, 3-triazole or tetrazole. 3} A cgnpound according=to claim1 to 2,
sele®ed from 35 N

2- Methyl -5-(1, 2,5, 6-tetrahydro-3-pyri dyl) - 2Htetrazol e;

2-(2-Propynyl)-5-(5-methyl-1 , 2, 5¢6-1 & Pahydr 0-3-pyridyl)-2Htetrazol e;

45 in which "het", R?2 and R® are as defined above; and R™ is hydrogen, lower alkyl or lower alkoxy
with a reducing agent,
or
e) catalytic hydrogenation of compounds of formula VIl or Vill:

60

55
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2-thhy| 4 (1,2,5,6-tetrahydro-3-pyridyl)-1,2,3-triaz
-methyl-1,2,5, 6 tetrahydro-3-pyridyl)- oxazole 5- Met hyl

.- met hyl - 1 2,5, 6- t et r ahydr o- 3- PYEp gg?aﬂmgﬁzol e; 40 mwml% ﬂlm”m
i somers and non-toxic pharmaceutically acceptable aci d

thereof. 4. A pharmaceutical conposition in unit dosage form conpri S| ng -
as an act i iewhichgheat] iRt and B and ApaLEsdietred deve,ned in claim 1, 2 or 3, and one
ore nore pharmaceutical diluents or carriers. 45 5. A pharnmaceuti cal
conposi ti oft tieptingan emidegfdgmul & m according to claim4, wherein the active

I ngredient is ﬂresent in an anount from0.1-100 ng per unit dosage. 6. A
nmet od f or F‘f% ﬂ?epa‘ratlon of a conpound as defined in claim1, which
conpri ses: hydrol ysi s or hydrogenol ysis of a conpound of the formula II:
50 55 [errWQ?te'"  [8pes gefivegabpys " p 11111111111111111111111 in
whi ch "het "”' W%W%"%??%“’H’é‘f@ﬁ@ﬁ“é(bove and [err] is an

am no- pr ot ct| n rou renpvabl e regucing a conpound of the
fordlla 11 P! byg'e?‘é’}% ‘??T"%BO?%"XM'%%t}{\ﬂﬁ?'&‘?‘?""c[%? mu Tgrr] are as defined
above, R9 igso gl neg as [err] excluding hydr ogen and A may be a conjugate
base of an inorganic acid, with a reducing agent, or c) treating a conpound
of the formrggnhé/,sagldgfﬁejg;o(,g where "het", [err] 'are as defined above, wth
a coppound wakredoeh 1 lcamdbund\ISERURY isl iSolkal ds HR0keB DasdlP ¥ Pnawshedtickify BcdpRB¥| NG

group 30 [ eéid hddtion Skt thefdRiriaifdedird saparaiad inate ihdMiubiaNemsliomdls: 35 [err] 40
Lerr] 45 in which "het", [err] are as defined above, and [err] is

hydr ogen,A iéatidiracedrding to Okim &) waéreinl this @xripound prepared is a compound as defined in claim 2.

\_"? 8. A method according to claim 6 or 7, wherein the compound prepared is a compound as defined in
claim 3.

Claims for the following Contracting States : ES, GR

25 1. A method for the preparation of a compound of the following formula where the dotted line designates
an optional bond:

30

35
wherein "het” designates a five membered heterocylic ting which may include 1 or 2 double bonds and
o 1-4 heteroatoms selected from nitrogen, oxygen or sulphur, R! is selected from hydrogen, lower alkyl
U/ (1-6C), optionally substituted with phenyl which may be substituted with halogen, lower alky! (1-6C}), or
40 lower alkoxy (1-6C), or a group R®-CO-NH-CHz- or R®-O-CO-, wherein R® is lower alkyl (1-6C),

branched or unbranched, or phenyl optionally substituted with halogen, trifluoromethyl, lower alkyl (1-
6C), hydroxy, lower alkoxy (1-6C), or lower acyloxy (1-6C);
R? represents hydrogen, lower alkyl (1-6C), cycloalkyl (3-6C), lower alkenyl (2-8C), lower alkadienyl (3-
6C), lower alkynyl (2-6C), optionally substituted with hydroxy, halogen or phenyl, in which the phenyl
45 group may be substituted with halogen, trifluoromethy’, lower alkyl (1-6C), hydroxy or lower alkoxy (1-
6C), R2 may further be selected from trifluoromethyl or pheny! optionally substituted with halogen,
trifluoromethyl, lower alkyl (1-6C), hydroxy, lower alkoxy (1-6C) or lower acyloxy (1-6C), or R2 may be a
group OR? or SR? wherein R? is defined as R?, and
R3 is defined as R as well as individual stereo isomers and pharmaceutically acceptable acid addition
50 salts thereof, with the proviso that "het" may not be 1,2,4- or 1,3,4-oxadiazole and that "het" is not
imidazole or pyrazole when R‘ R2 and R3 are all hydrogen and the dotted line represents no bond,
which comprises:
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wi th a reducing agent, or e) catal ytic hydrogenation_of conpounds of

formula VI1 or VIII: 50 [err] AR 25 C L M Sinwich "het", [err]
~and [err] and A are as defined gpavaes 1 g1) treating m alX
5 [err] wherein R6 is as defined above with foammm (Inlulﬂ m'l
compound of fornula IV, or 10 g) by treating conpourfds ‘of "fofmula IV
with a corrp%)lbvmolmsqfd)vm‘aaolwspéﬁqunm@roéthnfqﬂevla]l is as defined above, is
wher eupon the conpound of formula | is isolated as the free base or a

pharmaceutical ly acceptable acid additi on salt thereof and, if desired,
separat ed in the indivi,du stereo "FEomdts. 7. A nethod accor di ng to claim

wherein the corrpour&% ared is a conpound as defined in claim2. 8. A
rret hod according to claimig or 7, wherein the conpound prépared is a
conmpound as defined in clai < Clainms for the foll ow ng Contracting
States: ES, GR 25 1. A nethdd for the preparation of a conpound of the
foll gwi ng formul a where the *cftted line desi gnates an optional bond: 30
[err] N 35 wherein "het" designates a five nmenbered heterocylic ring which
may i ncl udein Iy el ORDhAR RORE Sas Adfined - dboVsC iR REOLP arfiifd-Gi6lb&fl fgf'd&H‘rSHdtl ogen,
oxygen or Sidmbadie, [err] is selected from hydrogen, |ower al ﬁ
optionally gubstituted with phenyl which may be substituted wt h haI ogen
I owefs al Kyl b)(rddubifg a comipoddd of the kdom@s mal koxy (1-6C), or a group .
[err]-CO-NH-CH2- or [err]-OCO, wherein R6 is |lower alkyl (1-6C), branched
0¥ unbranched, or phenyl optionally substituted with hal ogen,
trifluoronethyl, |ower alkyl Aydroxy, |ower alkoxy (1-6C), or
| ower acyloxy (1-6C); R2 rqque,l/\& }"Tydrgge)r‘f)3 | ower al kyl (1-6C),

sti t)J

cycl ®al kyl (3-6C), | ower di kan 6C), |ower al kadygpyl (3- 6C), |ower

al kynyl (2-6C), optionally s ed wi th hydroxy, halogen or phenyl, in

whi ch the phenyl 45 group *y be substituted wi th hal ogen,

trifluoronmethy', |ower alkyl (1- 6‘C) ’ﬁydroxy or | ower al koxy (1- 6C), [err]
may further be selected fromtrifluoronmethyl or phenyl optionally

S Ube I tut Ed'nW'hlch "h%?‘l R’g n@ 'R? are as defined above, R? is defined as R’ excluding hydrogen and A may
be a conjugate base of an inorganic acid, with a reducing agent,
or
c) treating a compound of the formula IV:
30

/ Lv
35
U/ where "het", R? and R® are as defined above,
40 with a compound of formula V, where R? is defined as above and X is a leaving group
R-X Vv
or
45 d) treating a compound of the formula VI:
P the t—_ R 3
: 3 . —
50 R T vi
N
co - r'0

65

in which "het", R2 and R® are as defined above, and R'® is hydrogen, lower alkyl or lower- alkoxy
with a reducing agent, -
or

27



trifluoromethyl, |ower alkyl (1-6C), hydroxy, |ower Wr
acyloxy (1-6C), or [err] may be a group OR7 or SR7 wherein R7 is defined as
R2, and R3 is defined as [err]; i ndi vi dual Mﬂﬂl‘ﬂ d
pharmaceutically acceptabl e aciEfga%ﬁBBg‘SSO sal tsH, " ‘ 'Wﬂ”me
proviso that "het" may not be 1,2,4- or 1,3, 4-oxadiazole and‘thdt Shet' is
not i m dazej @teBfic Pdfoadmatich oMb&ipolnes bl fomiueh ik wii: are all hydrogen and the
dotted line represents no bond, which conprises: 55 26 c L M s a)
hydrol ysi s or hydrogenol ysis of a _conpound of the fornu:;a [1: [err] 10 in
which "het", [err] are def heed®*bove, and &t ami no- prot ecting
growp readily remvablig,~ar{15 —b) regycingla conmpougshpf the fornula
I11: 20 [err] 25 iR @ et",[e areR def ilned above—terr] is
defined as Rl excludin conj ugat e base of an
inorganic acid, with a raduciamg agent, or c) t'lrleati ng a conpound of the
formula I'V: 30 35 [err] ere "het", R2 and R3Rare as defined above, 40
wi t H®a compound of fornula V, where RO is defined as above and X is a

| eaving group.lerr] o9r,45 d). treating a conpound of the formula VI:
[err] 55 i?ﬁ%ﬁ"{hchet'“ﬁétﬂ‘z,a" Fé?rar"]1 Aaafe)easfrseﬁngéf?o(ra\eéd above, and [err] is hydrogen,

| ower al ky )t,ggﬁnbgmidggflgmla\ﬁt h a reduci ng agent. or 27

15
RECO-NH:  IX

s
' wherein R® is as defined above
with formaldehyde and a compound of formuia IV,
0 or
: g) by treating compounds of formula IV with a compound of formula X

REO-CO-X X

25 wherein R¢ is as defined above,
whersupon the compound of formula 1 is isolated as the free base or a pharmaceutically acceptable
acid addition salt thereof and, if desired, soparated in the individual stereo isomers.

2. A method according to claim 1, wherein the compound prepared is a compound whersin "het”
30 designates oxazole, thiazole, 1,2,3-triazole or tetrazole.

3. A method according to claim 1 to 2, wherein the compound prepared is selected from:
2-Methyl-5-(1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazole;
2-(2-Propynyl)-5-(5-methyl-1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazole;

35 2-Methyl-4-(1,2,5,6-tetrahydro-3-pyridyl)-1,2,3-triazole;
4-Methyl-2-(1-methyl-1,2,5,6-tetrahydro-3-pyridyl)-oxazole;
5-Methylthio-2-(1-methyl-1,2,5,6-tetrahydro-3-pyridyl)-thiazole;
as well as stereo isomers and non-toxic pharmaceutically acceptable acid addition salts thereof.

40 Patentansprliche )
Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, L1, LU, NL, SE

1. Verbindung der folgenden Formel, wobei die gesirichelte Linie eine gegebenenfalls vorhandene
Bindung bedeutet:

55 in der "het" einen flinfgliedrigen heterocyclischen Ring bedeutet, der 1 oder 2 Doppelbindungen
umfaBt und 1-4 Heteroatome besitzt, ausgewshlt aus Stickstoff, Sauerstoff oder Schwefsl, R! ausge-
wihit ist aus Wasserstoff, Niesderalkyl (1-8C), gegebenenfalls durch Phenyl substituiert, wobei letzteres
durch Halogen, Niederalkyl (1-6C) oder Niederalkoxy (1-6C) substituiert sein kann oder eine Gruppe
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*C. L M S* e) catalytic hydrogenation of conpounds of fornmula VII or
VIIl: [err] [err] 10 in which "het', [err] and [err] |ned
above, or f) treating an ami de @p ¢ 96g¥31ag1 X 15 [errl]IWHHmﬂmHlﬂ S as
defi ned above with formal dehyde and a conpound of for#u LV

treating conpounds of formula iV with a conpound of fornula X [err] 25
wher ei N RG¥10O-Bi$-CHe f ddare B -@HE0v bedeutaie wekgh G eink crezesiyge el unferdwelyulNiederaliys

i sol at ed amsupbé @-60) edsr lgagpberenfalis duith Halagew Tifloarmethyl aldiedsprilabi SCh tiydtoediiieda- on
sal t ther adfoxuflchC) pder Hisddraaridxy @ 6PksubstinipripsPhemd bededteyi dual stereo isoners.
2. A met hd¥l Veseesstefl, Nipdeigiky| (4B@) Cycloaliie@EL)h Niaderalsenmrh GHeH pslspcienyl @-68).
compdund Wirde@ikiny!"(Bae): dasgegebenenialiy gyrelt Hydrexy.oHaidoen odenPhry bstijuiept sgintkanmz o e
or tetrazdoBe d? PhA“W'%‘fHRBd“‘&‘E: g‘ﬂ?smn iflyqmethyk; Nigderalky (H6C), fysazy der ffed ?,’B'Fﬂ}bund |

pr ep ared i g—ﬁ weiterhin ausgewahlt sein kann aus Trifluormethyl oder Phenyl,

2- Met hyl - erfng Tgﬂt{gr d;ralﬁ ({@‘E) XY N|e7dera.lkoxy (1-6C) c_)de7r

2-(2- Pr op CVE'?XL% \{7%\ " s?%§ °td8 ayPd PRS- %E 980T - i et MR9% e 35

2- MEt yl || v% r@hp{ ré?)w QX yégro:JS’o 1% L L gc

- met hyl - 1 Sai . at%e ? i gaBt)ﬁethQ@BWg. I\zgfﬁi/fiﬁaga u:g héh | -
, 2,3, 6 teth, g BPr daEWAd@é’ Pyrad oﬁ‘ iR nﬁ RAR2 Wa R3a§|e é”s&&&oﬂaﬁ;ﬂ»@ﬁsﬁcﬁ

non- t oxi C g8 @ghgrgq_@{,gﬂeg,gm}ju,@cdggmta e acid addition salts thereof

Pat eng ansprl che PatentansprUche fUr fol gende Vertragsstaaten: AT, BE, CH,
DE, FR, 2.GRerbinfiunglriach AdsbruddLt, wifei dhet"\(R6431, MRlakiag 1,9,84Tridz6l c@endearoftRbsudt., Wwobei
dpe gestrichelte Linie eine gegebenenfalls vor handene Bi ndung bedeutet: 45
~het - R 80\WakbiRdariy nach Arispructer bi$ 2 @tsgeednirans: f Unf gl i edri gen heterocycli schen

Ri ng bede2tMsdthyl-53;2,516-ithydré-3porfuipiebiibvienaalngen unf agt und 1-4 Het er oat one
besi et , R(-Heviayil-S-(Sanrthybt.2,.0.6Btrafyfiro-39aidyltitdezoabder Schwefel , Rl ausge-
wahi t i st 2MehwkliPeh:Gstetrhdro-Rippritigl-aR.Ryrlazql:1- 60) , gegebenenfal | s durch Phenyl
subst i.t ui driethyligsticnethvit.2.p Eratrghvdioronyriggitosgrelh, Ni eder al kyl (1-6C) oder

Ni eder al kme“(y!h'?iégt el 26 Grietabydeas-pyrighd) PezSer eine G u

pe_28
sowie deren Stereoisomere und nicht-toxische pharmakologlsch unbedenkllcEe S#éureadditionssalze
25 davon.

4, Pharmazeutische Zubereitung in Dosierungseinheitsiorm enthaltend als wirksamen Bestandteil eine
Verbindung mit der Definition in Anspruch 1, 2 oder 3 und ein oder mehrere pharmazeutische
Verdlinnungsmittel oder Trégerstoffs.

30

8. Pharmazeutische Zubereitung in Dosisrungseinheitsform nach Anspruch 4, wobei der wirksame Be-

standtsil in siner Menge von 0,1-100 mg je Dosierungseinheit vorhanden ist.

~ . 6. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, welches umfaBt:
35 a) Hydrolyse oder Hydrogenolyse einer Verbindung der Formel II:

- het —R3

N
40 b
45

in der "het", R? und R® die genannte Bedsutung haben und R? eine die Aminogruppe schlitzende
Gruppe ist, die leicht entfernbar ist, oder
b) Reduzieren einer Verbindung der Formel! il

50 : '

R% hef —r

55
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EP 0 296721 BE C L M S * R6-CONHCH2- oder_RE-QO CO—bedettet;” wobel

R6 ei-ne verzwei gte oder unverzwei gte N ederal kyl - ‘gruppe (1-6C) '

gogebenenfal I's durch Hal ogen, Bpidbde0rqaihy! . N eder l!\;mil mgm’jroxy,

Ni ede- ral koxy (1-6C) oder Ni e-(%lraa%yl. oxy 1( 1- 60 sume\‘ \ \ '

bedeutet; R2 Wasserstoff, N ederal kyl (1-6C), Cycl oal ’kyl° (é- 60,

Ni eder al keinyder (het"oRB)und IRP did @erahita Bedentyhg KaBer; 8) die Definition vixi Réchet; alsiénamimed 2- 6C)

das gogebeWessbatoff sindl A rdisheutéjrar anoyganisdaéroSiare getitnendelRase; Imitssirlemt Redulitigrstitisiei n

kann, wobebdedi e Phenyl gruppe durch’ Hal ogen, Trifluornethyl, N ederalkyl

(1-6C), HyeirBshandeluleirer Netbindung|deoboymgi IV-6C) substituiert sein kann, R2

wei tfer hi n ausgewghlt sein kann aus Trifl uornethyl oder Phenyl, das

gegebenenfal | s durch Hal ogen, Trifluornethyl, N ederal kyl (1-6C), Hydroxy,

Ni eder al koxy (1-6C) oder Ni g S hebtlo@3 substituiert sein kann odor

R2 ei ne G uppe OR7 oder 7{sei n Xpnn, wobel R7 iv di e gleicho

Bed(;out ung wi e R2 hat undR i inition von R2 hatly sowi e ei nzel ne

St ereoi sonere und phar nakol nbedenkl i che Saureadditi onssal ze davon,

mt der Mafgabe, daB "het" nicht 1,2,4- oder 1, 3,4-Oxadi azol ist und daB

"het" nicht I mdazol odor Pyrazbl ist, wenn RI, R2 und R3 alle

Wasserstof fatone sind und die gestrichelte Linie keine Bindung darstellt.

15 25 Ver biysudta@iNACdha AR U dohdhnth, BoAEURAY hatldh! mit 6% 3@lbindUrdi RZ Bdrmel V, wobei

1, 2, 3- Tr i ag0lie SstAGendfie Botiddtundeitunl Klsine bspiifalidiepppg nach Anspruch 1 bis 2,

ausgewdhl t aus: 2-Methyl-5-(1 ,2,5,6-tetrahydro-3-pyridyl)-2Htetrazol; 20

2-(2-Propi R¢K)-9-(5-nethyl -1, 2,5, 6-tetrahydro-3-pyridyl)-2Htetrazol;

2-Methyl -4-(1 ,2,5,6-tetrahydro-3-pyrldyl)-1 ,2,3-triazol; 4-Methyl-2-(1

- eyl - 1 isRoder 6-t et r ahydr o- 3- pyri dyl ) -oxazol ; 5-Methylthio-2-(1 -methyl-1

, 2, 5, 6-t et )fehanden Singy\Weibingding-dehiraspedV:sowi e deren St er eoi somere und

ni cht -t oxi sche phar makol ogi sch unbedenkl i che Si ureadditionssal ze 25

davon. 4. Pharmazeutische Zubereitung in _Rosierungsei nheitsform enthaltend

al s wirksanen Bestandteil ej n' 9em§ mit der Definition in Anspruch 1,
9

2 offor 3 und ein oder nehrgt azeuti sche VerdUgnungsm ttel oder
Tragerstoffe. 30 5. Pharmazeu p Zuber ei tung i n Dosi erungsei nhei tsform
nach Anspruch 4, wobei der wi rRedghe Be- standteil in einer Menge von
0,1-100 ng je Dosierungsei nheit Wor hapﬁen ist. 6. Verfahren zur Herstellung

ei ngy Verbi ndung nach Anspruch ®OweRches unfal 3t: 35 a) Hydrol yse
oder Hydrogenol yse ei ner Verbindung der Formel I1: N teet-R3
A40~~~~~~~~ ot tndt® Héunk R3URY gordfitite BodBatuhl) Hatlds ud RITRBABRLE RessyLGHdr haben
und R8 ei NRiedbrdiko\ i) M Bedukttiiigfide G uppe ist, die |eicht enifenbar
Ist, oder &Jor Reduzi eren ei ner Verbi ndung der Fornel I1l11: 50 55
S 3 __ e} katalytische Hydrierung von Verbindungen der Formel VIl ader Vill:
R s het~g3 N hebR3
- O] m
s R i ng ' vl
3 - ot
| A A N
Rl > - l .
R

45 :
wobei "het", R', R? und R® und A die genannte Bedeutung haben oder
f) Behandeln eines Amids der Formel IX

RECO-NH:  IX

50

' wobei R® die genannte Bedeutung hat, mit Formaldehyd und einer Verbindung der Formel IV, oder
g) durch Behandeln von Verbindungen mit der Formel IV mit einer Verbindung der Formel X

REQ-CO-X X

585
in der R® die genannte Bedeutung hat, wonach die Verbindung der Formel | als freie Base oder als
pharmakologisch .unbedenkliches Siureadditionssaiz davon isoliert wird und gegebenenfalls in die
einzelnen Stereoisomere getrennt wird.
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29 + . EP0 296 721 Bl 1111211121212121212121111111 in der "het",
R2 und R3 di e genannte Bedeutung haben, R9 die Definit) g
ausgenommen Wasserstoff und A di gpgbegiz€B1aN0r gani schum“mmmumwmm
Base, mit einem Reduktionsmittel, oder c) Behandel n ei nér Yerbi fdufig Yer
Fornmel IV: 5 [err] 10 H 15 wobel "het", R2 und R3 die genannte
Bedeut urfg Werabman naohtAneprinbre, Wetreb din dhemgestatiter VeFabndomg eing Verlidsiehg §nadider Definition
obengenannves ABemenht2istg hat und X ei ne abspal tbare G uppe [err] 20

i st, oder d) Behandel n ei ner Verbindung der Fornel VI: het-R3 25

VI- N C& Verfstyen naghefnspriyely 6 odqry, wakhi B hergsstejiian ¥erhindungeite Yelinguisadseit dard R10
Wassef st of Pefinfipreyep Agsarieh 3dter Ni eder al koxy ist, mit einem Reduktionsmittel,
oder 35 e% kat al%tai sche Hydri er_ug%/on Ver bi ndungen der Fornel VI
oder Vi |Fatentagsprighe ntoldppie Yerlrpgsstaatepy: E und R3 und A die genannte

Bedeut ung paben oder f) Behandgln eines Am ds der Formel |X - \H2 | X
0. ool R gf;gfég;qjg@?ﬁjgg}%gg?ﬁ%g ST KRR g7 RS it s oo
Ver bi ndung®der For e , oder °g dUf ch Behandel n von™ Ver bi ndungen mt der
Fornmel 1V mit einer Verbindung der Formel,/ X R6 O CO- X X 56 in der R5 die

genannt e Bedeutung hat, wopathy hﬁstsz-im%lung der Fornmel | als freie Base
oder al s phar makol ogi sgh uhbeden

| i ches Saureadditionssalz davon isoliert
wi rd ¢gnd gegebenenfalls | n[ di e eijnzel nen Stereoi sonere getrennt wird. 30

s |

20
~ in der "het" einen flinfgliedrigen heterocyclischen Ring bedeutet, der 1 oder 2 Doppelbindungen

umfaBt und 1-4 Heteroatome besitzt, ausgewdhit aus Stickstoff, Sauerstoff oder Schwefel, R' ausge-
wihlt ist aus Wasserstoff, Niederalkyl (1-6C), gegebenenfalls durch Phenyl substituiert, wobei letzteres
durch Halogen, Niederalkyl (1-6C) oder Niederalkoxy (1-6C) substituiert sein kann oder eine Gruppe

.26 RS-CO-NH-CH,- oder Rf-O-CO- bedeutet, wobei R® eine verzweigte oder unverzwsigte Niederalkyl-
gruppe (1-6C) oder gegebenenfalls durch Halogen, Trifluormethyl, Niederalkyl (1-6C), Hydroxy, Niede-
ralkoxy (1-6C) oder Nisderacyloxy (1-6C) substituiertes Phenyl bedeutet;
R? Wasserstoff, Niederalkyl (1-6C), Cycloalkyl (3-6C), Niederalkeny! (2-6C), Niederalkadienyl (3-6C),
Niederalkinyl (2-6C), das gegebenenfalls durch Hydroxy, Halogen oder Phenyl substituiert sein kann,

30 wobsei die Phenylgruppe durch Halogen, Trifluormethyl, Niederalkyl (1-6C), Hydroxy oder Niederalkoxy
(1-6C) substituiert sein kann, R? weiterhin ausgew#hit sein kann aus Trifluormethyl oder Phenyl, das
gegebenenfalls durch Halogen, Trifluormethyl, Niederalkyl (1-6C), Hydroxy, Niederalkoxy (1-6C) oder
Niederacyloxy (1-6C) substituiert sein kann oder R? sine Gruppe OR? oder SR’ sein kann, wobei R7
die gleiche Bedeutung wie R2 hat und -

35 R® die Definition von R? hat; sowie einzelne Sterecisomere und pharmakologisch unbedenkliche
Siureadditionssalze davon, mit der MaBgabe, daB "het" nicht 1,2,4- oder 1,3,4-Oxadiazol ist und da8
"het" nicht Imidazol oder Pyrazol ist, wenn R!, R? und R® alle Wasserstoffatome sind und die
gestrichslte Linie keine Bindung darstelit

\J gekennzeichnet durch

40 a) Hydrolyse oder Hydrogenolyse einer Verbindung der Formel II:

het —R3

11

50

in der "het", R? und R?® die genannte Bedeutung haben und R? eine die Aminogruppe schiitzende
Gruppe ist, die leicht entfernbar ist, oder

55
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EP 0296 721 Bl 11111112112111121211111117 77 Verfahren nach
Anspruch 6, wobel die hergestellte Verbindung eine Verbi
Definition von Anspruch 2 ist. gp.g g 723/Hen nach Anspruémmmug'“ﬂlﬂlmun
di e hergestellte Verbindung ei ne Verbindung genra der 5+ ¢ beftnition
von Anspruch 3 ist. PatentansprUche fU fol gende Vertragsstaaten: ES, GR 1.
Ver f ahr en B)\RedidiErateiet Vanigndengndar Fafeebl:ndung der f ol genden Fornel, wobei die
gestrichelte Linis elne 10 gegebenenfal | s vorhandene Bi ndung darstellt:
[err] 15 in der "het" einen fUnfgliedri gen het er ocycl i schen Ri ng bedeutet,
der 1 oder 2 Doppel bi ndungen t ;;1__ dn3iet er oat one besitzt, ausgew-hlt
aus ®Sti ckstof f, Sauer st of fZofler™ ScHwef el*, ausge- W hlt ist aus
Wasserstoff, N ederal kyl (1- g gebenenf aI | s durgh;Phenyl substituiert,
wobel |etzteres durch Hal ogema N ral kyl (1-6C) oder Ni ederal koxy (1-6C)
substituiert sein kann oder ein ﬁpe 25 R6- CO- NH- CH2- oder R6-0-CO
bedgﬂut et, wobei R6 eine verzwei g@e unver zwei gt e Ni ederal kyl - gruppe
(@) oder gegebenenfal I's durch Hal ogen, Trifluornethyl, N ederalkyl

(1 60), ﬂrdQPQﬁe N’F S’R lglggﬁ%r}fe égde@t@g REST R b6 Befinioy LM h tlatféQ men

subst it Ui ejb&srsto Etefh nor sc“\@nsgﬁﬂ:e’s\?eﬂ ndeMa Ffitch rJéM Re(igkil ittel,
Cycl oal kyl oded- 6C) N| ederal kenyl -60) i eder al kadi enyl (3-6

Ni eder al ki §)Hshdndel® Eer vd.@ﬁ,d.g@@emi\al | s durch Hydroxy, HaI ogen oder Phenyl
substituiert sein kann, 30 wobei di e Phenyl gruppe durch Hal ogen,
Toi fluornet hyl, N ederal kyl (1-6C), Hydroxy oder N ederal koxy (1-6C)
substituiert sein kann, R2 ) \Qi It sein kann aus
Trifl uornethyl oder Phenyl, [das dgefebenenfal'ls durch Hal ogen,
Tri fd uornet hyl, Ni ederal R Hydr oxy, Ni ederal joxy (1-6C) oder

' ebgt

Ni ederacyl oxy (1-6C) substi t: ein kann oder R2 eine G uppe OR7 oder
SR7 sein kann, wobei R7 die gleg che Bedeutung wie R2 hat und 35 R3 die
Definition von R2 hat; sow e elrmzel ne Stereoi somere und phar makol ogi sch
unbedenkl i che Sdur eaddi ti onssal ze davon, mt der Maegabe, daB "het" nicht

1, 2%4- oder .1 B."het" nic r azol
5t wenn %% (AR e iy gsﬁe@@?‘ﬁ%ﬁw@*ﬂa.dé ErEBE ¢ o
Linie kei ne "% garstert ge ennzerehnet Cauren a) Hydrolyse
oder Hydr ogge)gol yse einer Verbindung der Fornmel |1: 45 [err] 50 in der
"hety', und R3 di e genannte Beedeutung haben und R8 eine di e Am nogruppe

schtitzendg, &dekippe ist, die leicht entfernbar ist, oder 55 31 EP 0 296
721 Bl d) Behandeln einer Verbinddng bidrliotdel ¥i1111111111111111111111
Y
36 het-R3
z \\ —

R I

—

40 | €0 — Rll)

in der "het", R? und R® die genannte Bedeutung haben und R'® Wasserstoff, Niederalkyl oder
Niederalkoxy ist, mit einem Reduktionsmittel,

45 oder
e) katalytische Hydrierung von Verbindungen der Formel ViI oder Viil:

_heb-R3 hebR3

5" 1O TR T
N -

N
! sA -
‘R

R 1

55

wobei "het", R', R2 und R3 und A die genannte Bedeutung haben oder



* C:-E . M S* b) Reduzieren einer Verbindung der For
R'in der "hot", R2 und R3 di e genannte Bedeutung haben, R9 die Defi
~von RI hat, ausgenormen Wasser st ghfq 44307 ie zu el ner a! ELM

' geh6rende Base mt einem Reduktlgnsm ttzi\lézi odor 15 ammﬁ ‘1 l

ei ner Verbindung der Fornel IV: [err] NI H 25 wobel "het®* rR2 und R3 die
genannt e Beds Bshandpinsidee Amidgider e X Ver bi ndung der For nel V, wobei R9 die.
obengenannt e Bedeut ung hat und X eine abspal tbare G uppe R9-X.V 30 ist,
oder d) BehaW®€l-MHei n¥r Ver bi ndung der Formel VI: 36 VI N 40 in der "het",
R2 und R3 di e genannte Bedeutung haben und R Wasserstoff, N ederal kyl oder

Ni edepal koxywaebst R® dig genarintechedeutung loeti mih Eoringldeblyd untipiner Verbindyoig: der EprmebiVadder | sche
Hydri er ung varsurgh Behenealmyge Yergisdunpesy i der FormeliH @it eipier Vertimluggdss Formet * RI,  R2

und R3 und A die %enannts Bedeut ung haben oder 32 f) Behandel n ei nes

- Ani ds der Fo'?r?e CONR2 X5 wobei R6 di e genannte Bedeutung
hat, mt For und e ner Verb ndun

Behanffel n vo gls 2%75 reag% ong'eslg:ﬁﬁ‘f:’sg éﬂe?f;"‘i/ré?'& %) "‘H’gr :’E:
Formel X RG tereo‘ etrem [fjonssp e" @AY HatS
wonach die er dung aI s frele Base oder als phar makol ogi sch

unbedenl i Qaeﬁreﬁqu&emam qn%@é. 7d, okl Usltfiilngife! VB qsqbﬁrh%nfnﬁéi sin
di e ejnzel RBoISTHRLE0! S8 HRIFoIF TEaRINb edée.taﬁ : fahren nac Anspr uc
wobel die hergestellte Verbindung ei ne Ver b| ndung ist, in der "het" 76
Qxazol , ahivadalen ndch.Adspbuch Mioddr®, wiidbdie HerdosBme VerbiRdiAg! Elﬁbewﬁﬁlt ist aus:
Ver f ahr en BMhyISRE 25/6adtratydeiBpyridyl)-2Mbedzoldi € her gestel | te Ver bi ndung
ausgewahi t 2isProginig):5-(5-methyl-1,2,5,6-tetrahydro-3-pyridyl)-2H-tetrazol;
s 2 2-Methyl-4-(1,2,5,6-tetrahydro-3-pyridyl)-1,2,3-triazol;
4-Methyl-2-(1-methyl-1,2,5,6-tetrahydro-3-pyridyl)-oxazol;
§-Methylthio-2-(1-methyl-1,2,5,6-tetrahydro-3-pyridyl)-thiazol;
sowie deren Stereoisomere und nichi-toxische pharmakologisch unbedenkliche S4ureadditionssalze.

25 Revendications
Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Un composé de formule suivante, dans laquelle le pointillé désigne une double liaison facultative :

30

35

\_/ dans laquelle "het" désigne un hétérocycle & 5 chafhons qui peut comprendre 1 ou 2 doubles liaisons
40 et 1 & 4 hétéroatomes choisis parmi I'azote, I'oxygéne ou le soufre,
R! est choisi parmi un hydrogéne, un alkyle inférieur (C1—s) facultativement substitué avec un phényle
qui peut 8ire substitué avec un halogéne, un alkyle inférieur (Gi1-g) ou un alcoxy inférieur (C1-g), ou un
groupe R®-CO-NH-CHz- ou R5-0-CO-, ol R® est un alkyle inférieur (C1-¢) ramifié ou non ramifié ou un
phényle facultativement substitué avec un halogéne, un trifluorométhyle, un alkyle inférieur (C1-¢), un
45 hydroxy,. un alcoxy inférieur (C1—¢) ou un acyloxy infsrieur (C1-s) ;
R? représente un hydrogéne, un alkyle inférieur (Ci—g), un cycloalkyle (Cs—s), un alcényle inférieur
(C2-¢), un alcadiényle inférieur (Cz—s), un alcynyle inférieur (C2—¢) facultativement substitués avec un
hydroxy, un halogéne ou un phényle, oli le groupe phényle peut 8tre substitué avec un halogéne, un
trifiluorométhyle, un alkyle inférieur (C1-¢), un hydroxy ou un alcoxy inférisur (C1-¢), R2 peut de plus
50 éire choisi parmi un twifluorométhyle ou un phényle facultativement substitué avec un halogéne, un
trifluorométhyle, un alkyle inférieur (Ci1-¢), un hydroxy, un alcoxy inférieur (G1-¢) ou un acyloxy
inférieur {C1-¢) ou A2 peut &tre un groupe OR ou SR’ oll R7 est défini comme R?, et
R3 est défini comme R2 ; ainsi que les stéréo-isoméres individuels et les sels d'addition d'acides
pharmaceutiquement acceptables correspondants, sous réserve que "het" ne peut pas étre un 1,24-
55 ou un 1,3,4-oxadiazole et que "het" n'est pas un imidazole ou un pyrazole lorsque R', R? et R® sont
tous des hydrogéne et le pointillé ne représente pas une liaison.
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2- Methyl:-5-(1 , 2,5, 6-tetrahydro-3-pyridyl)- 2H—tetrazo-r"////
2-(2-Propinyl)-5-(5-methyl-1 ,2,5, 6-tetrahydro-3-pyri mn‘\ (M“\ZO
2- Methyl -4-(1, 2,5, 6- tetrahydroEﬁmlﬁym 1,2,3-tri az%“‘“ﬂ

-nmethyl -1, 2,5, 6-tetrahydro-3-pyridyl)-oxazol; 5-Methylthi o¢2- Y1™ methyl -1

, 2,5, 6- tetrahydro 3-pyridyl)-thiazol; sow e deren St er eoi sonere und

ni cht -2 okn se@séheionrialegdndigatioe i, airlbetl désicnb oh oxagile, Le tikdile, o N2 Saiazae 0P
Revend| cttrézoles Revendi cat |l ons pour les Etats contractants sul vants: AT, BE,
CH DE, FR GB, IT, LI, LU N, SE 1. Un conpose de formule suivante, dans

I aquel% eUp eo F%ﬁ@l'ﬂ%?@é‘?ﬂj%‘ PiNEChRiSLATIME ¢ | | ai son facul tative: 30 N dans
| agéel | e'e thy -8l "étfﬂﬁ’hd’?ré‘tpmdé%%Fegaz@J% chai nons qui peut conprendre 1 ou

2 doubl e 2!'( - ° 36\%5 ethy"‘ 20.648trghygl 'OF?B'?VGF‘@ olRhoisis parm |'azote,
| ' oxygen th 6r "ah o §Y"d(¥‘?k6’l'g§'t" un hydrogene, un al kyl e
i nf6ri euf thy“hl i _ A éﬁg n hlazolgtvec un phenyle qui peut 8tre

SR L ;;E bl uﬁf’%efﬂ% e'sRii, g Prelipp @B bpbfER,

al kyl e |n erieur ?U&d -6) ramifie ou non ramf|6 ou un phenyle

facul tat UH@ME&&H DR drnbdtBicRY S6us ¥imb ARDGRE umHPe &Jnipfe‘n&l@ IR geRientbral Kyl e

inferieug (:Q\lpd'sﬁ aéfic Nafi les reveRdiEHiisheY1, 216u @ SOXY ol 'B)fu@é&r@lélfluaﬁt@ ou- fhic@bs UN
acylsOxy phabrhdcbitiqies(C -6); R2 represente un hydrogene, un alkyle inferieur

(G -e), un cycloalkyle (C3-6), un alcenyle inferieur (C2-6), un al cadi enyle
(L0f er i.2ubng Cngd}itionU phaithaRyuligliee soua f ferriceditine( dite Gihitadracalbh ad kevaizatons4)biabs t ues
avec un hyeiobiygrédient dei esgiésentan vonquahitidigd @1 2 00 thepay dosepeitgpbibnyl e pout 8tre
substitue avec un hal ogene, un trifluorontthyle, un alkyle inferieur (G
-6) P U Hydroeidg peun lamérataiondjuni aameesE défini fogime-dahs la Ryendisation d equbtamprepg : 8tre
choi si  paraihydrelyse o4 Thydrpgsnelyseydius compaghidpleamid e f acul t ati venent substitu6
avec un hal ogbne, un trifluoronethyle, un alkyle inférieur (G -s). un
hydroxy, un al coxy inferie (Ci h% oyaun acyloxy inferieur (G -s) ou R2
pout 8tre un groupe 7 \ed' ©st deéfini conme R2, et R3 est d6fini
conffe R2 ; ainsi queRfesist6red-isonbres individuels et lLes sels d' addition
d'acides pharnaceutiquenﬁg; acgept abl es correspondants, sous reserve que
"het" ne pout pas 8tre un 4- 55 ou un 1, 3, 4- oxadi azol e et que "het"
n' est pas un imdazole ou uh pyrazole lorsque Rl, R2 et R3 sont tous des

“hydgogene et |le pointille nasr epr 6sent e pas une liaison. 33 2. Un
conpos4 selon |la revendication 1, o0 "het" d6signe un oxazole, un thiazole,
un 1, 2, 3- t ahstglele Ohbt" A2 bIOKY DACIEAnis SomnddciBBSERDERE SR GHgrbupeliiRpRdtéRul ON 1

ou 2 ch0| Stcilp & él¥hinerD le 2-m-thyl -5-(1

\2 5, 6-t ~tewahydro- 3-pyridyl )-2Htetrazole; le

2- (&- pr opywyd fdustignitumzbingdsé e orruyldlit 6t r ahydr o- 3-pyridyl )-2Ht6trazole; le
2-nmbthyl -4-(1 ,2,5,6-t6trahydro-3-pyridyl)-1 ,2,3-triazole; le

4- 6t hyl - 2- (1- met hyl - 1, 2, 5 6 t et r ahydr o- 3- pgndyl)OxazoI e; le

5-n6t hyl t hi 0-2- (1-m-t hy| bely s B23- pyridyl ) thiazole; 10

ainsi que | es stb6r6o- |soFb S sel s d' addition d' acides

phat’maceut i quenent accepta t oxi ques correspbhHants.

45 '
dans laquelle "het", R? st R® sont définis comme ci-dessus, R? est défini comme R' & ['exclusion
d'un hydrogéne et A peut étre une base conjuguée d'un acide minéral, avec un agent réducteur,

ou

c) le traitement d'un composé de formule 1V :

50

55

34



4. Une-conposition pharnmaceuti que sous forne d' une dose unitaire

conprenant, come ingredient actif, un conpos6 d6fini démmlmﬂ"u‘", LI
.revendications 1, 2 ou 3 et un opph/3égleyey di l uants ou: rm”““l
phar maceuti ques. 5. Una conposition pharnmaceuti que sous forife 8' uhe Hose
unitaire selon la revendication 4, dans laquelle |'ingr6dient actif est
présent en udes Bowid 'el', Beet(Rlsod: défHis cvppnpati-desameavat ub acnipesé de fotnuld I dansoced6
pour | a pr epaqualiei R¥restidéfimi coromp cislessdHétidast aogrwope thbes | a revendi cation 1, qui
conprend: a) |'hydrolyse ou |'hydrog~nolyse d' un conpos6 de fornule I: 25
30 R-X Y R dans laquelle "hot", R2 et R3 sont

défi nPs comme ci-dessus et RB est un groupe amno-protecteur facile a
elimner, owY35 b) la reduction d un conpose de formula Ill: 40 [err]
45 dans | aquBq teitereaf d'un gempasé dedormya M y6f i ni s comme ci - dessus, R9 est
défini comme R a | Pexclusion d un hydrogene et A pout 8tre une base

conj ugu6e d' un acide mndral, aveg un e‘,c;%p_herduct eur, ou c) le traitenent
d' un Cconpos6 de fornula IV: 50 &1 34 "EP O 296 721 Bl

C L M S * dals qguelfle "het", R2 et R3 sont definis conme
ci -dessus, avec un conpose de r V, dans | aquell& RO est defini comre
ci -dessus et X est un groupe |abi™Ne RO-X Y 5 ou d) le traitenent d' un
conpoge de formule VI: 10 ¢ 10

[ERR] 15 dans laquelle "het", R2 €@ =R sont d6finis come ci-dessus et RO
st un hydrogbne, un al kyle inferieur ou un alcoxy inf6rieur, avec un agent
réduct eur 20dans laguelie héte )R2 let IRY Aord Péfinit ¢ommeCatadsis stCRIE estaunClotipgie Surdakyle
formul e VI | ioférievt o un aRbxydaldriout, equebdeptrédlatat’’, RI, R2 et R3 et A sont

d6f i neos commer ci - dessus, ou
e) I'hydrogénation catalytique de composés de formule VIl ou Vil :

a0 R R
dans lesquelles "het", R', R2 et R3 et A sont définis comme ci-dessus,
N ou . ‘
~ f) Ie traitement d'un amide de formule IX :
35
R5 CO-NH; X
: dans laguelie R® est défini comme ci-dessus, avec le formaldéhyde st un composé de formule IV,
L i ou
N~ 40 g) le traitement des composés de formule IV avec un composé de formule X :
REO-CO-X X

‘dans laquelie R® est défini comme ci-dessus,
45 puis isolement du composé de formule | sous forme de la base libre ou d'un sel d'addition d'acide
pharmaceutiguement acceptable et, si on le désire, la séparation en les stéréo-isoméres individuels.

7. Un procédé selon la revendication 6, dans lequel le composé préparé est un composé défini comme
dans la revendication 2.

8. Un procédé selon la revendication 6 ou 7, dans lequel le composé préparé est un composé défini dans
la revendication 3.

Revendications pour les Etats contractants sulvants : ES, GR

55 :

1. Un procédé pour la préparation d'un composé de formule suivante, dans laquelle le pointillé désigne
une double liaison facultative :

35



f) le,traitement d un amde de formul IX 36 R6CO NH2 — T X dans—+aguelle_R6
est d6fini comme ci- dessus, avec |e fornal dehyde et un e fornmul e
IV, ou 40 g) le traitenggdgp7Hagposes de fori gmmﬂli mm
conpose de fornule X: R60-CO- X X dans laquelle R6 est u

i -dessus, 45 pui s isol ement du conpos6 de formule | sous fomne de
|l a base libre ou d un sel d_addition d' acide pharmaceutiquenent acceptable
et, si on le desire, La 3 hebrm=1fes st 6reo-i soneres individuels. 7.
Un proc6d6 selon |a R n 6, dans | equel |e conpos6 pr6pare est un
conpos6 d6fini comme dan$ |a rependication 2. 50 8 Un prdc6d6 selon |la
reveéndi cation 6 ou 7, dan3\l el |l e conpose prepare est un conpos6 defin
dans | a revendi cation 3. Rewendi cations pour |es Etats contractants
sulvants: ES, GR 55 1. Un pmﬂbGde pour |a preparation d un conpos6 de
formul e suivante dans Iaquelle |l e pointiII6 designe une doubl e |iaison

f5ag E‘la ;[ ‘?]-E)'d\ér?s Iaciuelle "het " dé\é ﬁe un?i:erocrlyc %gﬁﬁlarm ui p duﬁeﬁérgq %%ourbjé[ gi(s)o%g(:l € a
i

het er oat cﬁflg'pﬁulnﬁ mpﬁy[ nféridd divefne Qhﬁsﬁtﬁé a‘Bg: uff ﬁénﬁ@o' Si
par m U“Qg%;i[-%@ﬂ:suwé‘a\% 0 é?odé hl%m&u ﬂ)%@ﬁd—j‘ infé P -sgl&?%ﬁ' tue
avec un B REcEHH-dHELby RLO-S0S WH Rt bdt WR alRWE iskidlr -8%91% outidn ?Anlffhé off un
infGgieu rphén% fahatidineHsuBbIRR Sed i RAdgSHe! url Fuorostny!dLuntkikyBTiM8HREr (C1—s), un
R6- CO- NHh(drgy, @HlaldoRy Réhdar (C1 QY bu ibacoky ikkerieat dsylsg; i nfrieur (G -s) ramfi6 ou
non ram fR2eepddsentd ud hydrogén@ by ihfédul {GALd), in@alballsAshE®h ), WD aloémyie lnférieur
hat ogene,(C4+8), tn diéddidoyio mistibuy (@ -s)Lim adykylé iérier ¢Ci-0UaculiBiver@it, subsitudy vecxiy, UnN
al coxy | my@piyeur halagine @) unGliéoyte. at Yo grsupe iphdngleipeutrétré GbsB6d aveRin haggéfs ent e un
hy dr ©gbndfiuerométhyley lue alkyié Brérieurr(C{(-Ei urGpydraxy oe yie bloexy Kiyférieur((C8-5 2 peut dalpigny | e

i NTBr i eurdirg Choigh parmiyyn Affsereméhi eu pmp@nwwacul(awn@w subsiitus| avgaipn) balggAnesup eur

(cz 6) f &iflueread xleew@rﬂ'kV§uﬂ§t'erUf Bss)aye AVYpYh ey 'nﬁwpur]é%ge% umcwv
phenyl e, nfyioprdC PR%@H S Pegr tORéPﬁ‘ &R t‘?sf ini ggmme fif eha| o bne

trifl uor(ftref’?h f%-*c sodpdank o.mém@ '"d"tfh‘e'ﬁ aaea 'sarda' oy

i nf & eurp ?‘&Ia‘ﬁ‘ °°B? 4%yl e ou
un ph6ny| o oi é e eu e l ISO mmﬁ) rs%uet ” thyle,
un al kyl e |ys '],8 Xy |n'}ddr| eur -6) ou un
acyloxy in 6r eur peu etre un groupe OR7 ou SR? ou R7 est
dé6f i,npi comme R2, et est d6f| ni comme R2 ; ainsi que |es st6r6o-isoneres

i ndi vi duel s et Ies sels d
accept abl es correspo;}sk
1.2,4- ou un 1,3,4-0
pyrazole | orsque Rl, R2
repsesent e pas une |iaison,

thet acR¥es 25 phar maceut i quenent
réserve que "het" ne peut pas Ore un
gue "het" n'est pas un ipjdazole ou un
nt tous des hydrogene et le pointill6 ne

ﬁui conpr end:

o dans laquelle "het", R? et R3 sont définis comme ci-dessus et R® est un groupe amino-protecteur
N~ w0 facile & éliminer, '
ou _
b) la réduction d'un composé de formule Hif :

Rz | i
+ -
50 kg A

dans laquelle "het", R? et R® sont définis comme ci-dessus, R® est défini comme R' & I'exclusion
d'un hydrogéne et A peut &tre une base conjuguée d'un acide minéral, avec un agent réducteur,
56 ou :
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a) I'hydr ol yse ou | ' hydrog6énol yse d' un conpos6 de formule 11: 30 [ERR] 35
dans-laquelle "het", R2 et R3 sont d6finis comme ci-dess .
groupe am no- pr ot ecteur 40 gbel'zaB'ﬂ m ner ou b) LﬂmemeH”“l\
conpos4 de fornmule I1l: 45 [ERR| 50 ans laquelle "hat" B
définis come ci-dessus, RO est d6fini come R1 a | " exclusion d'un

hydr ogene etc)ktmmeneﬂ'cuecwmesébnsammem.ugu~e d'un acide mneral, avec un
agent r6ducteur, 55 QU 36 EP O 296 721 Bl

11111111111111111111111 * C Shel C) gBBe traitement d'un conpos4 de
formule I'V: h_ h- R31v NJ10 dans e?lf Rnet", R2 et R3 sont dé6finis
comme?bci - dessus, avoc un 6 de forrmule V, dans |l adwell e RO est defini
come ci-dessus et X est un g bile RO-X V 15 ou d) le traitenment
d' un conpose de formule VI: 2 ' '

het - R3 25 CO R | dans |l aquelle
"het", R2 et R3 sont definis comre ci -dessus et R est un hydrogene, un

al kyl € inferjeur X o B e Y GG s B ER orh B S B30 dons
ou e) I'hydr%@ih ig{%é%ﬁb@,ﬁgkcbﬂg‘f gt)%:%’m %g_ﬁ'&g“‘%‘g E?ep%%%? ou l\ﬂS?Id

[err] dans | uel | A“sont définis comme
- dessus, op‘b)i) e traitenent d' un amde de formule I XX 45 R6 CO NH2 I X

15

ou
d) le traitement d'un composé de formule VI :

20 het—-R3

<

% €0 — r10

dans laquelle "het", R? et R® sont définis comme ci-dessus et R est un hydrogéne, un alkyle
inférieur ou un alcoxy inférieur, avec un agent réducteur

30 ou
e) I'hydrogénation catalytique de composés de formule VIl ou VI :

‘ - 3
35 1 Yl 2 ' \;Tl_l
R Vil R viy:
NTF
,. Iy A I i

dans lesquelles "het”, R', R2 et R3 et A sont définis comme ci-dessus,
ou
f) le traitement d'un amide de formule X :

45
RS CO-NH2 X
dans laquelle R est défini comme ci-dessus, avec le formaldéhyde et un composé de formule 1V,
ou

50 g) le traitement des composés de formule IV avec un composé de formule X :

RSO-CO-X X
dans laquelle R’ est défini comme ci-dessus,

55 puis isolement du composé de formule | sous forme de la base libre ou d'un sel d'addition d"acide
pharmaceutiquement acceptable et, si on le désire, la séparation en les stéréo-isoméres individuels.
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~ dans laquelle R6 est dMini come ci-dessus, avec |le formal ddhyde et un
conpose’ de fornmule 1V, ou 50 g) le traitenent destmﬁmjmsﬂlllmul
fornule 1V avec un conpos6 de fgy guyerofgfRF6 O CO- X :

est ddfini conms ci-dessus, 55 pui s isol enent du conpose “de"fof muil e
| sous forne de la base libre ou d' un sel d' addition d' acide
phar mag.e uini groeaeé sbiom tC mpdndivhtion df darsi lequel leccothpasér @épatéasss @p ap@mpdsd oo Shet es
st ~r eo- | Sésifnean okazde,windhiebls,. un3 2,3-triazBlp 0@ @DBfrdle.B1* C L M S 2. Un
proc6dc selon la revendication i, dans | equel |e conpos6 prepare est un
nmpos& A priséqe seign da rgvendicationokewdtians leays! lelspmpase eréparhest civisBparmii:azol e ou un
t 6t r5azol de 2-méthyirb-(h2.BEvddahvder dopyrithl)-2Haktapalt cat i on 1 ou 2 dans | equel le
conpose pf E‘Ed?r@y%)t5'(§ﬁl‘}¥“¥'ﬂ el irahydro-3-pyridyl-gH-iraagletiy | - 5- (1
,2,5,6-161 ?—5‘ § e ﬁ'%ﬂ ?t’ PZFEW@%%%?}P‘@« | e
10

2- (2 proqgﬁg

s V ° ro 3-pyridyl)-2H-t~trazole; le
i_ nGt hyl } fﬂ,&fo- orﬂer sel g{gjy aci T 8 yﬁrryac)?gﬁ(égqn%enl ?cgeptables non
5- nethylt &%' -1, 2,5,6 tetrahydro 3-pyridyl)thiazole; 10

ai nsi que Ies ster6o |soneres et les sels d addition d' acides

phar maceut i quenent accept abl es non toxi ques correspondents. 15 ' 30 35 40
45 50 55 38

d

0

26

30

-

r
35

45

§0

55

38



