; e3eH>pHff gl jdj o60T>p , PHOSPHODI ESTERASE 4, AND A METHOD FOR SYNTHESI ZI NG
THEM Descri ption Technical Field The invention relates to substituted

7- azai ndol es eneral formula 1 R2 R3 N (c=O~i NN\t R nethods for
their synt hesm@ﬂn,ﬂmﬂﬂmwwuti cal preparations, which contai

compounds, as phar maceuti cal use of these corrpammmwmﬂwm:re
i nhi bitors of phos@wedi esterase 4, as -aktive ingredients for nt
of diseases, which can be affected with an inhibition of phosphib#f®st erase
4 activity in imunoconpetent cells (such as macrophages and | ynphocyt es)
by the inventive cqpRuL .A[lj{r[% r AN ptors of the
cell nmenbrane by transm '%?ers g%%é\’ ?glﬁﬁéﬁzﬁ:fkﬁsml or%??fﬁsfﬁg "second
messenger” SBEBOSPHODIESTEBRMNEE.cABYC AaNE THOD OR SANTHESEING #HEMCcl i ¢ AMP
(CAMP) or cyclic Gw (cGwW) from AMP and GW. These | ead, for exanple, to
rel axation in snmooth nuscle cells or to the -2 inhibition of the rel ease
or synthesis of the nediator in inf b@ﬂg@twp cells. The "second nessenger™
cAMP and cGW is broken down by the phosphodi esterases (PDE). Up to the
present, 11 famlies of PDE enzynes (PDEl to PDE11l) are known, which differ
due to their, subs .rl%te specificity (CAMP, cGW or both) and the dependence
on ot her i%@?—lﬁﬁ(—é%—(such as calinodulin). These isoenzynes have different
functions in the body and are differently pronounced in the individual
types of cells (Beavo, J.A., M Conti and R J. Heaslip, Miltiple cyclic
nucl eot i d&hghospitiodirektesrtasebstitiibd 7-a2hiadolgs of thel@9vral 46m399 1- 405: Hal |,
LP., Isoenzyne sel ective phosphodi esterase inhibitors: potential clinical
uses, Br. J. clin. Pharmacol 1993, 35:1 - 7). The inhibition of the

di fferent PDE isoenzyne types results_kpn an accurnul ati on of cAMP and/ or
cGW in the cells, which can be gsed}?her apeutically (Torphy, T.J., GP.
Livi, S.B. Christensen, Novel Pﬂcrsphlqdi esterase Inhibitors for the Therapy
of Asthma, Drug News and Perspectivepc2@93, 6:203 - 214). In the cells
inmportant for allergic infla ions/(lynphocytes, mast cells, eosinophilic
granul ocytes, nmacrophages), he\p edoyi nant PDE isoenzynme is type 4
(Torphy, J.T. and B.J. Unde P hordi est erase i nhibitors: new
opportunities for the treatnenki” of d&thma. Thorax 1991, 46:512 - 523). The
inhibition of the PDE 4 by suitable imhibi tors is therefore regarded as an
inportant start for the treatnent of a plurality of allergy-induced
illnesses (Schudt, Ch., G Dent and K. Rabe, Phosphodi esterase Inhibitors,
Academ ¢ Press London 1996). An inportant property of phosphodi esterase 4
inhibitors is the inhibition of the release of tunor necrosis factor a
(TNFa, ) frodmbddf | B BEIrORyMBEdis - plifiachdical prepRataRl Whith! egrﬁtgmh&rey

cytokin, which affects a pl ural’iPy of bi ol ogical processes. TNFa is

rel eased, compoundspase wellr gen the t phazmectutiealr bish @f etheseacompaneds, Whighparscyt es,
mast cells,, .basophils, fibroblasts, endotheli.umcell,s and astrogytes in the
brai n. 1t BT S pogmhateRgad oo Rh e cnB RO pb i FEmBEL PR EkRS
fibrobl astyhigndcaandRt hefebted Gethl an amhivitioSef tpHRbphdicterate§ engiity in

ti ssue-destroying nediators are released. |In nonocytes, nacrophages and T

| ynphocyt ésumupmpempetent cells (such as macrophages and lymphocytes) by the inventive

compounds.

Prior Art

The activation of receptors of the cell membrane by transmitters leads
to the activation of the “second messenger” system. The adenylate cyclase
synthesizes the active, cyclic AMP (cAMP) or cyclic GMP (¢cGMP) from AMP and

GMP. These lead, for example, to relaxation in smooth muscle cells or to the



-3 brings about the increased production of further pro-inflamrmatory

cyt oki ns such as GW CSF (granul ocy- macrophage col ony-stinulating factor) or
i nterl eukin-8. Because of its inflammtion-pronoting and catabolic effect,

TNFa plays a central role in a plurality of illnesses, such as the

i nfl ammati ons of respiratory pathways, inflammtions of the joints,

endot oxi ¢ shock, tissue rejections, AlD5-and nunerous other inmunol ogi cal

di seases. Accordingly, inhibitors of phosphodi esterase 4 are al so suitable

for the triahibiion: obthe telpase| ornaghesis ohither mediaters ¥ dnflamamatign gelisnFalhe

Chroni c ob t] oAy M . 1 |

popul at i on‘géa{?gaa]:né%eﬂ%é\;e a grea dsggﬁﬁiﬁé %o?é‘g?\\éﬂaﬂ ﬁ%gpﬁgs%gh%if%t%%%D

di seases qPPB)esUP1%6 hhe gresenfpiir Gachities dfyPDE Ezyhie¥ (DR heo CRISE 51 )0hreall

illnesses in the devel oped countries and about 25% of all deaths in the USA

are attri buews which digfes dug e theingibpsaie speciliapANMBye@MPeriobaihanrd

t her apeuti i ties, S (7 3lcnzn 431 8);

however, éfté p?rﬁfeéﬁﬁ lfruiy oo;ﬂ%geg‘ﬁus#gtrems %}gﬁs e%tﬁfshtog‘r;ﬂeébl dzl}lestéhgﬁe’gg%faal}%%

(Nol t e, D.diffélenofiinctiBiisoincthettiodly-and aNatdiffereitlyDproaasecedfin Vi individbartypds

Oigin. Atemw. -Lungenkrkh. 20 (5),. 26Q - 267, 1994). The WHQ esti mates

that, witHincelke (ﬁé%‘fo’zbu'y’eé\‘ls,é i RJ- pEepshies ¢ u}twq%@tchf:réaﬂéqﬁdecause

of death. o] hrepni b Chd. pulaen di se D)

conbi nes all-ﬁpg)e}@eﬂr%g{egﬁsdryﬁgs Pg?hgﬁpgn?%g%r%%g%ti égg \?\ﬁ% 1t'ﬁ'éélls%?/rrp ons of

Ior odu ]?t | veseleotingh phosphodiesiemage exstabitors:apatential ;aﬂrie'rca% ks, ght d{r 'ﬁbm.al’lilmwcﬁlf t hﬁ
ung function (the expiration.is rticular ect ed) . e course of the

di sease i 9%epi égga‘l Tndhegpibition thler‘g‘gtlﬁ@?‘i‘fl%) &Hﬁsoﬁ YRS TEUEE (R GRs

(Rennard, ‘ of QAR focep liRikd , ' ] rs

i nfl uenci nag‘”“.h{“é‘ggg‘\?é’ Ifoprrenta.fiwggecst , ﬂ?t)ﬁé( ?1?%53%8#}?1Q%HBQ%%?deEl}%P%,eﬁ%g@) . In

t he cour s€Tofphyh&@.Jdi @Padeyi, SHR: Chnisgerfsem d¥oweh Pliesphedestsrast daldbitgrs fohthel ung

i ncreasin becones, enphysematic_and the. respifat | stress of the
pat | ent s PeEY sty Ohig s od Besbrger 8o SR Q1B 0y of 1t of
the patients (shortness of breath, a | ow exercise tol erance) and
significantly shortens their |life expectancy. Aside from environnental

factors, the main rilakthe cedlsfimpontant frealdargiki mélamikations (1yFaphodgtesnsrastnd
COPD, At -L kh. 20, (5 299 -. 302, 1994: . R .L: COPD:.
Ovorvi ew GFIGcHIRE Bite EBblobEks oPBGyPhIRRR: 1R BipoTRA ERE: Roerme i
devel opmen{pe 41198 13 Gfid B AMdem, PBophordRdtbrale idl3Si®ors: 2Ry Bpporaifties

1
t herefore affect eﬂ)hr}r,i)re frequently than are wonen. This picture wll change
in the futfor theduweatmentcofazstfimey Husax $9UndetHE i izd)eaBhenmhrutidre of tie RBHen,
who snoke., The .present, . reatnent. ai ns ly at.reljevin he s t ons
i thout i vt & Sufoig Fhiniters et ERiruE s By & ft ifeclel SR dpr et PRy The
use of | onggiluatty NI RABE@R-iAGRE S iEebes C{BAGdSaCAEt & oDknt P@gSKD! Rabé)
conbi nati on Wi th muscarinergi c antagonists (such as Ipratropium inproves
the |ung fRheerhogiestsyasslphibkipe Agpdear Sresadepnden 488%)- routinel y (Norman, P.:
COPD: New devel opnents and therapeutic opportunities, Drug News Perspect.
11 (7), 431 - 437, 1998). Bacterial infections, which nmust be treated with
antibiotics, play a Aargepértine piropeDof pplaspiesiidsWirhseont iRhibitdhe is ottr of
infections in COPD, Chest, 113 (4) Suppl., 242S - 248S, 1998, G ossman,
R F.: The ipibilione! hereispsst olcaimen meetosis dasten pred N afiompindemenatinarcgls: i n

exacerbatiﬂ.pulg; 0 t, .1 p . 2 9 1itad N
treatment o ?h¥ssg§]i3§élgse |spr§)g1#1ﬁﬁ ur%ogyig 8&%?‘3@%%&?@&%rlﬁg}a\%{h@f
respect t disdlbgicabpidcossesis TIEx daveleased] fisrgefamypde,i from Mgivatedemberephages,
approaches, which attack the inflanmmfion nedjato pr ot eases or. adhesi on

S,
mol ecul es,2CH¥Fd heymphgCTse iPat riglig:BRrekLS, ibroblasssy Sndethelum rosils 4
di sease: it - T, 41,423,
1998). In eigg gsﬁ{ ;Hé o} IJat 'ehgg%q?l (Eaéréga ?ﬁ#@gg?%?lfg%%lﬁf%@%@%e?sé]l%‘)% flg’ease,
a chroni c fitrbblasteedndo endotilimim icslisjoas nateswdt f whichr dififerdnt gisamstiestrpyeg, |1 s
found in the bronchi. Among qthers, the nedi gtors and_.enz s, re sed by
out 1 ophi IMEHAREH GES FEEiear e TodanicsleioIBRRty arhel CorTRboaHsl ENERges
observed in the respiratory tract (enphysema). The inhibition of the
activity of the neutrophil granulocytes thus is a rational starting point
for preventing or retarding progress of the COPD (deterioration of the |ung
function paraneters). An inportant stinulus for -S the activation of the
granul ocytes is the pro-inflamatory cytokin TNFa (tunor necrosis factor).
For exanple, it is known that TNFa stinmulates the formation of free oxygen
radi cal s by neutrophil granul ocytes (Jersmann, H P.A., D.A Rathjen and A
Ferrante: Enhancenment of LPS-induced neutrophil oxygen radical production
by TNFa, Infection and Imunity, 4, 1744 - 1747, 1998). PDE4 inhibitors can
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as nausea and enesis; up till now, it has not been possible to suppress

t hese adequately. For this reason, the discovery of new PDE 4 inhibitors
with a better therapeutic range is necessary. The use of 7-azaindoles for
t he devel opment of new active ingredients for different indications has so
far been described only in relatively few cases. In the Japanese patent JP
10120681 (Fujisawa Phar maceutical Co. ,- Btd. ) 5 and 7 azai ndol es of the
general faqrmla ~ Rt 3~p~ L Qare clainmed, . in which R
can repr edBHES rfsba%g@nmewag%ﬁodawm 05#@@& pregm %WF“?@EY éyt@ktnShwhoajen

hal ogen, ! I al I Sgq O

al kanoyl ;(?M&Jggﬁ %jrarngg)dr% se%ctr@}ﬁkgan%‘yy(%n}g%t%g?m prg%lcl(ta 39 car %&e?/lkﬁlcg aci d
groups, t Recaysenof glsduﬂammasm@mmom@ andircatbold effect) INFd plajsr sentral a

short al kyl ene brid resents substi.tyted aromati c and heterocyclic
groups. OTO IHAP! E&%‘%%ﬁé ﬁg $eSs SHEL 2hithe f“n‘iﬂ"q:*"‘h‘ég GispEgtoppa 3

conpounds LhE: dimy et Q ct to
t he subst |lﬁﬂent satl{l{l}pantg{bel?}sugﬁ’d gé’}/‘tﬁﬁ’% | y \’/\n@gﬂle &i%'telgfgg %ﬂ angiu%%?&‘%he
conpounds afiescminenolagiealc imeavedd aAcdondingliyt dnlabrbcbrsaofcﬂi@ph@cﬁeétéﬂase 4 are

phosphodi e terase ( Various cardiac c ul ati on, di sease

bronchiti s Soag’t“ﬁ"r]& fPDﬁT%ﬂ)r?qt@em Hpoehplpsssesg } At pReiated ‘H‘ﬁégz{l:é’s and

gl aucoma are nanmed as areas of appl i cation. The synthesis of various

3- am noal kyl - 4- azai ndol es and 3-am noal kyl 7-azaindoles is described by

L. N. Yakhontov, S. S.CluohieretatrpctideMpulitioasnyokistasésalGORID) ate. widesptbadrin fer m

Zh. 8 ( 11 ),,1974, 2: am noet hyl ). - 7- azai.n -1

Gopr essi vaBHIaHA AL Aediat 8 wrRconodiBYOraDER, T BROBE dreED i sner i ng

ef f ect msar@@%%ﬁnglﬁfe TorampRreRit - 10 38 ai5% Arethe bosts of"ea'llbilﬁﬁ‘:@sres 1'nnth13 Med.

Chem 15 (2) , 149 -"'152 describes the conpound of formla OH N
developed countries and about 25% of all deaths in the USA are attributable to thls

cause (Norman, P.: COPD: New developments and therapeutic opportunities, Drug
News Perspect. 11 (7), 431 - 437, 1998); however, at the time of death, most patients
are older than 55 years (Nolte, D.: Chronic Bronchitis - a National Disease of
Multifactorial Origin. Atemw.-Lungenkrkh. 20 (5), 260 - 267, 1994). The WHO
estimates that, within the next 20 years, COPD will be the third most frequent cause
of death.

The syndrome of chronic, obstructive pulmonary diseases (COPD)
combines different syndromes of chronic bronchitides with the symptoms of
productive coughing and progressive and irreversible deterioration of the Ilung
function (the expiration is particularly affected). The course of the disease is
episodal and complicated frequently by bacterial infections (Rennard, S.I.. COPD:
Overview of definitions, Epidemiology, and factors influencing its development.
Chest, 113 (4) Suppl. 235S - 241S, 1998). In the course of the disease, the lung
function decreases steadily, the lung increasingly becomes emphysematic and the
respiratory distress of the patients is obvious. This illness clearly impairs the quality
of life of the patients (shortness of breath, a low exercise tolerance) and significantly

shortens their life expectancy. Aside from environmental factors, the main risk



for which an anti-nmalaria effect was determned. In the patent US 650223
(Sterling Drug Inc.), the synthesis of various

2- (i mdazolin-2-yl)-al kyl -7-azai ndol es or
3-(imdazolin-2-yl)-al kyl -7-azai ndol es fromthe correspondi ng 2- or
3-cyanoal kyl - 7-azai ndol es is described and the use of these conpounds as
vasoconstrictors is claimed. 7-azaindol®s have not previ ously been known as

inhibitors of PDE 4. Description_of the Invention The inventjon relates to
subst i t ut d8CtoTsarg;sHpking (bymige Hedwtiuna peg GUED.1Atemvy-Lungegkik. 2Ri(éh n can

be 1 or 2agd r B4 C, - ' [1.85: 002 oup,
optional | yﬁg ubg{t)?l"t %t’jq{;ﬁ%&g?&gfbrcg I?l)rrgggrv‘\lﬁﬁé‘t‘ﬂ%ﬁlaﬁﬁﬁltéf}f@nﬁ%agm%mm&? 0 P
“NHO6 al kifhctorsNfftpertoimgORs alekalbpent- NEKGSL,t 0 NMTSupat.y 35S N@BSS 998) 4indr y! ) z,

O G5 s gmen 2t bfage fieqied mibrd (Hequasiig: the eteew gy (TS POl ghanesey 4
|, -SO03H, - - o t Qs W t
A Cecrcs ot he TG A 1oRRRR Ribits wRPARD ibcteasii ahthbRt W wodRlidhot 0

wi th nono-smokie- or tricyclic, saturated or nonounsaturated or
muf ti-unsaturated carbocyclic conmpounds with 3 to 14 ring elenments, with
nmono-, bi-or tricyclic saturated or nonounsaturated or nufti-unsaturated

het er ocycl i ¢ groups Wy} I S ,
whi ch preferably ar eml{:lf Brg@zr&gtr%aﬁn% Ihtegg% ?Ig?%4reg?{$?égt?gus§gw;lr§£’?ﬁgh&ﬁs

car bocycl iintemedingeinde dby chiises safbfiei progression iaf thardiseapossThd ysermy lopger
nmonosubstituted,or ,nufti -

nonounsat _li‘rcﬁ?%dbSﬁaz mi'gf’ﬁ_“-sfﬁﬁbé‘{‘%# ;%SZ%Wﬁeﬁé‘?ﬁl” oéo%})g/ﬁclr%eg?c%ke?%qli’él ph
kot OB M S € AR g Bt
-N(C1 to Gomdhkalldilatien tand @4 sealr soujinely NSormaiCNe.: COPD:ONew -dBvelopments@ndl t o
-0 al k%éraﬁe%tic opportunities, Drug News Perspect. 11 (7), 431 - 437, 1998). Bacterial
infections, which must be treated with antibiotics, play a large role in COPD episodes
(Wilson, R.: The role of infections in COPD, Chest, 113 (4) Suppl., 242S - 248S,
1998, Grossman, R.F.: The value of antibiotics and the outcomes of antibiotic therapy
in exacerbations of COPD, Chest, 113 (4) Suppl., 249S - 2558, 1998). The treatment
of this disease is still unsatisfactory, particularly with respect to the continuous
decrease in lung function. New treatment approaches, which attack the inflammation
mediators, proteases or adhesion molecules, could be very promising (Barnes, P.J.:
Chronic obstructive disease: new opportunities for drug development, TiPS 10 (19),

415 - 423, 1998).

Independently of the bacterial infections complicating the disease, a
chronic inflammation, which is dominated by neutrophil granulocytes, is found in the
bronchi. Among others, the mediators and enzymes, released by neutrophil
granulocytes, are made responsible for the structural changes observed in the
respiratory tract (emphysema). The inhibition of the activity of the neutrophil
granulocytes thus is a rational starting point for preventing or retarding progress of

the COPD (deterioration of the lung function parameters). An important stimulus for



-9C6to-0C 4 aryl, -S-C, to -S-C6 alkyl, -S-C6 to -S-C, 4 aryl, -SO03H,
-S02C, to SOzCh al kyl, -SQzC6 to -SQZC, 4 aryl, -0OSCzC, to -0OsQzC6 al kyl,
-0sQzC6 t0 -0sQzC 4 aryl, -COH, -(COC, to -(COCS al kyl, with nmono-, bi-
or tricyclic, saturated or nonounsaturated or nulti-unsaturated carbocyclic
conpounds with 3 to 14 ring elenments, with nono-, bi-or tricyclic saturated
or nonounsaturated or nulti-unsaturat e'd5heterocycl Ic groups with 5 to 15

ring elenmepts and. het ero atons, which preferably are N Oand S, the
o5 Do .4 1 yicuRistin et dhe SHENGeody e ST PHEREP R pHickn INEA (Rt s, i

turn, possicblois"BridPf MRASURDL, titiednGin rﬂﬁtt TNﬁHbaﬁﬁ&lakE@%eré%a%ﬂ ch and

R nmay be the sane or different, only one of the two representing hydrogen,
and f urt heraeoxygeRzadioals RS m:atroplﬁb gme]mtyte@(]ersn%nalfklylA DpA.i Rmthajenyand

QPESF Ub_sf\ll( uf:c? da\{%% gﬁfaspt If:érgg bs@ﬂé-elgﬁ\lllvge& rgleﬁtr@hll oglgen raghca{\lgqgiutcg%n g;lg?
al kyl', - SfNF4 OInttioh AldkimodReny 1744 QYT7'4d}’|19983hePEE4 1HIHBit91@aéahymh1b bt~

m)nosubstltut ed or mufti-substifuted with -
al kyl , - N(\@ry effe@bely Kd Jelease NDZNFCClﬁ‘om @@h‘ahtyomust and mppdekwth,e - F,

a. ‘B - S | . tional |
Tonosubst AT oF i Fouthnl | gelUStt | NG Netpecib P cebbipg o
- CO0C3 al iﬁéhtoxﬁglme B i r p&lﬁ'on @ mlﬁ)o@h@k&ﬂatlon St oxykéh radieds & el asaS

wel | as -
the phagocytic ab111ty of neutrophll granulocytes (Wenisch, C., K. Zedtwitz-

Liebenstein, B. Parschalk and W. Graninger: Effect of pentoxifylline in vitro on
neutrophil reactive oxygen production and phagocytic ability, assessed by flow

cytometry, Clin. Drug Invest., 13(2): 99 - 104, 1997).

Different PDE 4 inhibitors are already known. Predominantly, these
are xanthine derivatives, rolipram analogs or nitraquazone derivatives (survey in
Karlsson, J.-A. and D. Aldos, Phosphodiesterase 4 inhibitors for the treatment of
asthma, Exp. Opin. Ther. Patents 1997, 7: 989 -1003). Until now, it has not been
possible to bring any of these compounds to the stage of a clinical application. It
had to be noted that the known PDE 4 inhibitors also have various side effects, such
as nausea and emesis; up till now, it has not been possible to suppress these
adequately. For this reason, the discovery of new PDE 4 inhibitors with a better

therapeutic range is necessary.
The use of 7-azaindoles for the development of new active ingredients

for different indications has so far been described only in relatively few cases.

In the Japanese patent JP 10120681 (Fujisawa Pharmaceutical Co., Ltd.) 5- and 7-

azaindoles of the general formula



~ON~- HBCHOHNN-~" .J ONN H H3C H Together, the -NR2R3 group can
represent -- O--N- S O in which Ra represents -N -CH3 -H, -OH, -SH,
-NH2, -NHC~ to -NHC6 al kyl, -N(C~ to C~ alkyl)2, NHC6 to NHCla aryl, N(C6
to Ca aryl)2, -N(C-to C6 alkyl)(C6 to C,a aryl), -NHCOC, to - NHCOC6

al kyl, -N02, -CN, -COOH, -COCC, to -COOC6 al kyl, -(COC, to -(COC6 al kyl,
-(CSC to -(CSC6 al kyl, -F, -d, -Br,6:1, -OC, to -OCs al kyl, -OC6 to
-OC-aaryl, -S-C~to -S-C6 alkyl, -S-C6 to -S-C,a aryl, -SCC, to -SOC6

al kyl, -502C, to -SOzC~ alkyl. In the inventive 7-azaindoles of fornula 1
residue R preferably is a C, to Coo al kyl residue. Such residue can be

| i near, branched or cyclic, and preferably is linear. Especially preferred
are al kyl residues having 1 to 6, even norg preferred having 1 to 4 carbon
atons. In a further preferred enbodi nent is a Cto do al kenyl residue,
preferably a C2 to C6, and nost p a CZto 4 al kenyl residue. The
al kenyl residue can be nono- or I ti- ‘ed, for exanple,

di -unsaturated or triply unsatura dH/ | kenyl residue can be a |inear,
branched or cyclic hydrocarbon gé&sidue. Eﬁpecially preferred are residues
-11 R, wherein the al kyl or al kenyl resigue is nono- or nufti-substituted,
for exanple, disubstituted, trisubstitutgt, tetrasubstituted or
pentasubstituted. In an especially preferred enbodinent the residue R is a
substituted C, alkyl (i.e. nethyl) residue. Anong the above-given
substituents of the al kyl or al kenyl group of residue R substituents -OH,
-F, -d, -Br, -1, -C-to C4 al koxy are particularly preferred. Furthernore,
substituents are preferred, wherein an optionally present al kyl residue has
1 to 4 carborlameds immwhiglh Riptimnepresenp rhydeagen aery [shoré silkivle gioaps,6RE cah0
carbon atons. Among the carbocycl es, .t he phenyl residue is pref.erred

copect ai | jonesnh b ARty BRiogr SHoEC byl RV veleiPf dFal, PIBHERPEHeq
Wth -F,  -gedups-d¥ alkadoyl Grope, R8 raprésonys Slkamtidlr@vps, Prabded RErbBRYIES asMc! es
those are preferred, which have at | east one heteroatom selected fromN, O
or S. Par tgreupsarthy cyard eround oanwyhefitited ersbamedygtosps.i sLt rapresgnts dy|shedsi due
as well as.the isoxazole residue ecially.the 5-di net hyl iso zol e
osi due. AU CrepatnounTRART fymitie SR Beridre Aowene Mhdnc by
residue. lafd APahé repibRnls)niRbgeiidethe VMRQUATHE Mheke coMmpauriils AifFeCHERY hei Ng a
cyclic hydrocarbon residue, such as_cycl opropyl neth a | jnear

hydr ocar barvensiye rompopndse particularly] wathr raspest d@aﬂlﬁoﬁl@ﬁb@ﬂﬁst Rt eéadwRi randn

al koxy resj deh - hoxyethyl carbon. i due,
such a1 Sonify MG raRed APRYCRECLOY | 118, BRRGIAG ANGHAT Rl ik

2met hyl pr ofigBiRors- Wk o c@MPY dipecific b phodphsdidsterasO NP Sy ansoasBtardiagr oup,
whi ch residue gptionally may be substituted, such as 4-fluorobenzyl,

3- met hoxy s&Rukafion disgesehoRrppEnEs;| asthmas ghigitisp gnpgtencey comphcatipan o (didbetes

3- hydr oxy - containing a heteroaromatic
hydrocarb%ﬁ?é%%%ﬁ&ggua¥%§g¥§§?%%¥hgﬂﬁggﬁgag-dinethylisoxaxole-4-nethy| or a
group containing a condensed aromati c hydrocarbon, such as

1-naphthyl methyl. In_a preferred epbodi ment, the substituents on the
nitrogen atom Rz andereynthssisydf wiogsid-gnueplkykdiseindelee an€ 3-apinealkyl-ky |

resi due, pr V . d &@gul |y r i
met hyl ) aPLyaﬁ@gg% ag@géﬁﬁﬁgﬁﬁ%gﬂigﬁgi ’§$§a%§ggggﬁrgﬁgrg%%?°&3ﬁr gents a
resi due cetal.iinildgma-FagheZba8 @b} i1874, 5 -9. For the 3-(2-aminoethyl)-7-azaindoles,

a depressive or antidepressive effect is described. A blood pressure-lowering effect

was noted for 3-aminomethyl-7-azaindoles.

A.J. Verbiscar, in J. Med. Chem. 15 (2), 1972, 149 - 152 describes the compound of

formula



hydr ocar bon, such as 4-pyridyl methyl, whereby said heteroaromatic

hydr ocar bon furt her - 12 can be substituted, preferably with a hal ogen,
such as 3,5-dichloro-4-pyridyl. In another preferred enbodi mrent RZ or/and
R3 is the residue norpholino. Further preferred are residues Rz and R3
conprising an aromati c hydrocarbon which preferably is substituted, in
particular, wth hal ogen or carboxy, suth as 2, 6-di chl or ophenyl ,

4- car boxyphenyl , 4et hoxycarbonyl phenyl, 3, 4-di methoxyphenyl. In a further
preferred enbodi nent both RZ and R3 are net hoxyethyl. In another preferred
enbodi mrent RZ or R3 represents a residue .OCH3 OCH3 OHN~ ~NOo 0 v ~
~VINNH CHHCHHCNH 3 3 3 3 or the group -NRZR3 together represents O

-N- ~ O -N-CHs a a Furthernore, the iypvention relates to the
physi ol ogically tol erated--salts of {{ he/conpounds of formula 1. The
physiologically tolerated salts are O ' in the usual manner by

neutralizing the bases with inorganic or/organics acids or by neutrali zing
the acids with inorganic or organi As i norganic acids, hydrochloric
acid, sulfuric acid, phosphoric ac\d drobrom c acid, as organic acids,
for exanple, carboxylic, sulfo or dc acid, such as acetic acid,
tartaric acid, lactic acid, propionic acid, glycolic acid, nmalonic acid,
mal efic acid, fumaric acid, tannic agkdy’ succinic acid, alginic acid,

7

benzoi c acid, 2-phenoxybenzoic acid, et oxybenzoi c acid, cinnam c acid,
mandelic acid, citric acid, malic ac salicylic acid, 3-amnosalicylic
aci d, ascorbic acid, enbonic acid,¢cpicotinic acid, isonicotinic acid,
oxalic acid, am no acids, methanesulfonic acid,

for which an anti-malaria effect was determined.

In the patent US 650223 (Sterling Drug Inc.), the synthesis of various
2-(imidazolin-2-yl)-alkyl-7-azaindoles or 3-(imidazolin-2-yl)-alkyl-7-azaindoles from
the corresponding 2- or 3-cyanoalkyl-7-azaindoles is described and the use of these

compounds as vasoconstrictors is claimed.

7-azaindoles have not previously been known as inhibitors of PDE 4.

Description of the Invention

The invention relates to substituted 7-azaindoles of the general formula



-13 et hanesul fonic acid, 2-hydroxyethanesul fonic acid,

et hane- 1, 2-di sul fonic acid, benzenesul fonic acid, 4-nethyl benzenesulfonic
acid or naphthal ene-2-sul fonic acid, conme into consideration. As inorganic
bases, sodi um hydroxi de, potassium hydroxide, ammonia and, as organic
bases, am nes, preferably tertiary am nes, such as trlnethylanlne
triethylam ne, pyridine, N, N-dlnethylaﬁfrlne qui nol i ne, isoquinoline,
a-picoline, 13picoline, y-picoline, quinaldine or pyrimdine, for exanple,
cone into consideration. Mreover, the physiologically tolerated salts of

t he conpounds of fornmula 1 can be obtalned by converting derivatives, which
contain tertiary amino groups, in a knowR?manner with quaternizing agents
into the correspondi ng quaternary gﬂnn@fun1salts As quat erni zi ng agents,

al kyl halides, such as nethyl iodide, e yl brom de and n-propyl chloride,
but al so aryl al kyl halides such as ben ehloride or 2-phenyl et hyl

brom de cone into consideration, Ie. Furt hernore, of the conpounds
of formula |, which have an asy bon atom the invention rel ates
to the Dform the L formand D, Kes and, in the case of several
asymmetric carbon atons, to the dithst er e ksoneric forms. Those conpounds of
formula 1, which contain asymmetric carb atdns and usual |y are obtai ned
as racemates, can be separated into the optically active isoners in a known
manner, for exanple, with an optically active acid. It is, howver, also
possible to use an optically active starting substance fromthe very start,
a corresp%gqmmg}y optically active or diastereoi soneric conpound then being
obtai ned as e product. The inventive conpounds were found to have

phar macol amgéandid ¥ or 2peaudt ant properties, which can be used therapeutically.
The inventive conmpounds are inhibitors of the release of TNFa. These
conpounds therefore can be used to inhibit the rel ease of TNFa. - 14 1t
i's therefq@qeﬁg ¢ ect of this invention that the conpounds of formula 1
and their salts, as well as pharmaceutical preparations, which contain

t hese conpouradsCpto t-Ggi lineal drshrandmed tﬁkylsg@up,ooptnmllyrwbstltetwﬂ a@fe dt Inmersses,

for which i nhi bi i TNEa i f | f
examle. i nf IUARRYTB OB “SHe o REtC: NS iRty PRI P Lk in Ve of o
arthritis, asymel|args -Nbeho @n}ﬁg },'-N(C' tcﬂ@ %ﬁéyl)‘é@g'fb as, 4 9 nﬁognﬂtN F,

spondylltls and osteoarthrltls urt her ap |cat|on possi [ities are the

treat ment of ﬁ.‘é,HBInth Ovrﬁpthf@(‘slﬂlﬂfyé,HQr@sﬁ@ o@r@lstaadpcﬁ-ﬁslt@ -S4apdky, -S€ht i ¢

Synar ore, - asCRNG O B0 nErORhr SRE: IR Aa ot SEEedd “BrE: Alortpn 1

di seases or t@s@m aldyl,r-eises b, e -0sent i ans, @O@HheﬁCC@@ﬁ% DOGHE AIELAFAE
such as | upus erytﬁenatosus nultlple sclerosis nerulonephrltls and

uveitis, ins uhbmp-deblen@énttrmicélbeté‘@?,lr#éfﬂl Pr umoaﬂ@lséwmm coﬂem}lél -ppgaturaied | n
addition, t heca'rbno\é)e/a% \égm(f)gu ﬂﬁ £403 ﬁ{ %%gbgleHl%gg f“Q th En &rr? cyc?lc

saturated or monounsaturated or multi-unsaturated heterocyclic groups with 5 to 15

ring elements and 1 to 6 hetero atoms, which preferably are N, O and S,
the C, to C,, aryl groups and the carbocyclic and heterocyclic substituents, in turn,

possibly may be monosubstituted or multi-substituted with R*,

-C, to C,, alkenyl, monounsaturated or multi-unsaturated, linear or branched,
optionally monosubstituted or multi-substituted with -OH, -SH, -NH,, -NHC, to -
NHC; alkyl, -N(C, to Cs-alkyl),, -NHC, to -NHC,, aryl, -N(C, to C,, aryl),, -N(C,
to C, alkyl)(C4 to C,, aryl), -NO,, -CN, -F, -Cl, -Br, -I, -O-C, to -O-C¢ alkyl, -O-



i nfections, such as viral infections and parasite infections, for exanple,
for the treatnment of malaria, |eishmaniasis, infection-induced fever,

i nfection-induced nuscle pain, AIDS and cachexia. The inventive conpounds
are inhibitors of phosphodi esterase 4. The inventive conmpounds therefore
can be used to inhibit phosphodiesterase 4. It is therefore an obj ect of
this invention that the conpounds of formifl-a 1 and their salts, as well as
phar maceut i cal whi ch contajin these conpounds or their salts,

Pr ﬁgar ations

can be used flor 1 H&-Gus @BYlne¥rCidP -Sricealkdl -StGr taunt-Ehn arli w5 -560:Cofo t he
phosphodi est L5 L ul.. / di.ngl vy thveriy xe 0 o be
used as bronﬁl(51 i ?a%{ ?s%z% Gftgr%@{%map}g? ogﬁwgk}d;.éfﬁ?é&%oaﬁ%gEngggg?G W
formula 1 furdd8e,ay, erydr COOH, b(COYG, f -(0®)C, 2k, adthumoenat,i Bin oaf tricyclic,
eosi nophiles as well as of their activity. Accordingly, the inventive

conmpounds carf2Brragd e menoynsaiiraied of FadtigpsapiedseasbotyRliGAeTEROWEE BRIt es
play arole [iesg GARARCSINGhAAR, o8 EXMIR Samtalld BITRbRSURSALAREP SR Of
the respiratory tract such as bronchial asthma, allergic rhinitis, allergic
conj uncti vi t imyltiadmspiueatele hawtocycli, gwope with 2ltd é6 ging elagentsiand I tf banamdi ons
br ought about by eosj nophj | su S sinophilic fasciitis, eosinophilic
pneunoni a andiPhE %9%3?6%‘1?&?%}253 aflﬁf%fl tration with eosinophilia),
urticaria, uligerativ 11 drd OB’ S SARSS deRTdeBERicf &bak ki

di seases sucﬁﬁgsc%ggo(?‘i‘a |nggI§)cf @gr at é%f si(lgt iﬁs an‘3 ogﬁegt o?ﬁt?ﬁﬁss’sl?nt\glénﬁti on
t hat the conpmssitly mby bemadoaulistiarietl bhmiulti-selistitteawithRfi bit t he rel ease of
TNFa in vitro as well as the LPS-induced pul nonary neutrophil infiltrations
inrats in vivo. The entirety of these pharmacol ogically inportant

properti Ntha§RY the Bmb RRTHIFEHE oiTRRUIARE Hyo rEfrBithAngd nP@Q b eir
salts, algsﬁr{eﬁ asagloégar maceut i céﬁf pr égal?’ati ons, e\/\h?éﬁ&cont ralt%&n9t hgse’
conpoundarthernidnei R* sal RS carceeprdsentused t herapeutical ly for the treatment of
chroni c obs ru%it \{g | ung di seases. Furthernore, the inventive conpounds
have neur oprotectd ¥, properties and can be used for the treatnent of

di seases, for which neuroprotection is useful. Such di seases are, for

exanpl e, senile denmentia (Al zheinmer's disease), |oss of nenory, Parkinson's
di sease, depressi orionally chewsabstitited exrninuitemubstitdediveigtt i-Odl, FRHt ASH,, -

Bna tr eat montNBE 5 oSF R atadd GRS Whr oA FFocth BFnyhebfadf 57
pol | aki suri a,onOciil &5-a3 t(?(veg_lcézag(yq h}%érx?zl?af)iﬁd}ﬂ of incontinence, colics

initiated by urinary cal culus and of male and femal e sexual dysfunctions.
Final |y, timhenplventive conpounds can al so be used for the inhibition of the

devel opnment of .a nedi ci nal dependence. upan repeated,us f gesi cs,
such as nor phﬁpﬁl&mrﬁiys “3%1%“5@5#%1 f efa{‘}‘gr%‘ Stftﬁg:gd‘é’ EI %%#’O?Nﬁﬁl mthOV\hen
these anal gesiNGsC 4lRylSBHCT &P €alig)y, -NO,, -CN, -COOH, -COOC, to -COOC, alkyl,

-F, -Cl, -Br-, -O-C, to -O-C, alkyl, -S-C, to -S-C, alky!l

-pyridyl,

optionally monosubstituted or multi-substituted with -NO,, -CN, -COOH,
-COOC, to -COOC, alkyl, -Cl, -Br-, -O-C, to -O-C, alkyl, -S-C, to —S-C, alkyl, as

well as



-16 For the preparation of the nedicinal drugs, an effective dose of the

i nventive conpounds or their salts is used in addition to the conventi onal
adj uvants, carriers and additives. The dosage of active ingredient can vary
depending on the way in which it is adm nistered, the age, the weight of
the patient, the nature and severity of the diseases to be treated and
similar factors. The daily dose can bel8dni nistered as a single dose, which
is taken once, or divided into two or nore doses per day and usually
anounts to 0.001 to 100 ng. Oral, parenteral, intravenous, transdernal

t opi cal , iepalatb and intragasalcnq;paratLons re preferred application
forms. TheNsual/ pRar maceutic fof ms” of preparat\ / such as table ~N
gyanulhat es, aque 7 |

coat ed t abl Ncapsul es, dispgrsivl e powders,

sol utio quegzgzgr oily

used. Solid\{or of medi ci nal t conmponents apd
carriers, syc s cal ci um car bonatg, calciun1gp phat\e, sodiun1pho§bhateu
| act ose, HsGar ch, Cignni tol , HLGi nat &5, gel atin gebuar @unl magnesi um or

al uni num st ear at e, met hyl cel | ul ose, talcum highly disperse silica,
silicone oil, higher nolecular weight fatty acids (such as stearic acid),
gel atins, agar agar, vegetable or animal fats and oils and solid high

nol ecul ar wei ght | ymers, (s Aas pol yet hyl ene glycol); preparations,
suitable for oraIPQE%}%F§P$é 5%,9BBPFé%5W¥?£ﬂ5y contai n addi ti onal
flavorings and/or sweeteners. Liquid fornms of nedicinal drugs may be
sterilized and/or may optionally contain adjuvants such as preservati ves,

stabilizers, meti{ing agents, )aeﬁe\trants, enu)sthi ers, /\
—N O —N S —N SO, —N —CH,
__/ _/ _/ \ /

drops may

\r{gnsi € syrup;
I 4gs

may contain

in which R* represents

-H, -OH, -SH, -NH,, -NHC, to -NHC; alkyl, -N(C, to C; alkyl),, NHC, to NHC,,
aryl, N(C, to Cy, aryl),, -N(C, to C4 alkyl)(Cq to C,, aryl), -NHCOC, to -NHCOC,
alkyl, -NO,, -CN, -COOH, -COOC, to -COOC; alkyl, -(CO)C, to -(CO)C, alkyl,
-(CS)C, to -(CS)Cq alkyl, -F, -Cl, -Br, -1, -O-C, to -O-C; alkyl, -O-C, to -O-C,,
aryl, -S-C, to -S-C; alkyl, -S-C; to -S-C,, aryl, -SOC, to -SOC; alkyl, -SO,C, to
-S0,C; alkyl.

In the inventive 7-azaindoles of formula 1 residue R' preferably is a C, to C,, alkyl
residue. Such residue can be linear, branched or cyclic, and preferably is linear. Especially
preferred are alkyl residues having 1 to 6, even more preferred having 1 to 4 carbon
atoms. In a further preferred embodiment R' is a C, to C,, alkenyl residue, preferably a C,
to C,, and most preferred a C, to C, alkenyl residue. The alkenyl residue can be mono- or
multi-unsaturated, for example, di-unsaturated or triply unsaturated. The alkenyl residue

can be a linear, branched or cyclic hydrocarbon residue. Especially preferred are residues



- 17 spreading agents, solubilizers, salts, sugars or sugar alcohols to
control the osnotic pressure or for buffering purposes and/or viscosity
regul ators. Such additives are, for exanple, tartrate and citrate buffers,
et hanol , conpl exi ng agents (such as ethyl enedi am netetraacetic acid and its
nontoxic salts). For controlling the viscosity, high nolecular weight

pol ymers cone into consideration, suchlis | i qui d pol yet hyl ene oxi de,
mcrocrystal line cellyl pses such as, _carboxynethyl cel | ul oses,

pol yvi ¥ pythsnaicealcyhar: ke oFeSigus o Weno-sar  uitispubstintedn faf jgp@ples e,
for exanplistitiedl Hisubb@atedS SotraIRRHIE] or ?%nﬁh’db@ﬁ%ulté&l. 986 E%bauﬁ} preffey

di sperse silicas, higher nolecular welght tatty acids (such as stearic

aci d), geibatliment thgaresidgarR' ah ciubstitpteds@hadkey] (g neghylmredidie: aAmong rtheral
and vegetable fats, and solid, .high | ecul ar i gh I .S, Su a

ol yet npbBtReey capsttesns ot HsruRuer ke Bim AT sibuelR! Hiplidiens Oh, %,
appl i cat ponsgray, cont@ic, KSR abk SarGoMiie or&FeRbd. SPRRYAbRE ubsubifts 6Ch
as liquid fatty esters With in each case 8°to 22 carbon atons in the fatty
aci d charefsrrsdicWwhersimpah naptiooally puesent, alkyl desodue, hasat ¢ar4 carteneatoins, and an

arachi di c,. istic, beheni.c, pentadecyl, linoleic,, elaidjc, brasidic
oo ptighals, Pigssi. SSLerifds BRI Tt agharh oms, PR B P R e ¢ 1
1to6 %P}aneéf(ﬂgsis ﬁle-%?rgra,s geéB“eEﬁﬁ??i su@étfﬁ@tf@@'pheﬂilo%ﬂlﬂle’wHi%]?i@%refe?&dl%gm'

or their isoners, glyco I'ycerol . Suc atty esters are, for exanp
convent isobstituted midr &, alCl,rBgl 4ioCs fo Cs efkoap\or hygroxyt Amengithe pelemelyclosithrise at e,

i sopropyl stearate,. PEG 6-capri¢ acid, caprylic./. capri st of.

satur ot de PLTR e W eve ook pBF Hyeahog s PR Y LR S R tleiatita o,
waxy fatdr¥fefsd %Erﬁm?%@ 1RSerS04eldick i the PyEikyl HTAuE ! RNWell Ak .thd SRRELNY IreSSILT S
of coconut oil fattfy acids, oleyl oleate, decyl oleate, ethyl |actate,

di butyl espectedlyathe, 3di-diswpryd pigdoxadslp atesidué.atny examinde et @ roondénspd| cashoxyliet c.
Equal ly suitable are silicone oils of different viscosities or fatty

al cohol $% ﬂﬁwﬂﬁésﬁ?d??hg@§9F“%WCohol, 2-octyl dodecanol , cetyl stearyl

al cohol or oleyl alcohol, fatty acids such as oleic acid. Furthernore,
vegetabl e oils such as castor oral, alnmond oil, olive oil, sesame oil,

cot t onsdeda gatticuppsbnpreferéd embgdiptsatiR ois| 2 EEpubheompusing a cydicabydioraban

gel -form ng agents and ;sol ubjlizers, ter,or solvenis,mscible wth water
dome. | neERQnoTaE, af rororeby BT e WO R et e e oS e p  nd®

i sopr opajydtocalRnZ Yibsahg@h alith 2noslkpky odsidagobuchpas YeinkiHorp&hgl, £ Brénched

pht hal at es, adi pates, propKIene gl ycol, glycerin, dipropylene glycol,

tri pr opyliysfiecgbyr olesiduaxsish aseisphutyl aan yawiuwrated didresadioperesigdiige pich as 2-

mor phol i n i oxan, .di I ' i ethyl 1 d e I ran,
cycl ohexr%eﬁtgxlgg)p%flgg }goonren;bg%gé#{é%g?é g‘ﬁlgtcg%gﬁkgg falIl %Wgﬁc ﬁ&bag@%{ﬂ'ﬁ%saw

cel | ul osptiehd1Br magase dubstitard, swhi sh-gacrodess) Jrtmethioxsb&izlyl, i Ametiogybasylel |
as in o;?anic sol vents, such as hydroxypropyl net hyl cel | ul ose,

met hy| ce-phiprobenzydt rynatleyibenzyh 3-Brdrexyienrd &t hyfoxybameyed SOVRAECOBAMNEEN
gel - f or . : ar e 055k Rl L

Tacr omoleharaonle bR, AWANLE HHAIANPORTS Y Ay Sdibur bRl

pol yacr yriagraap @onfailiygretchadehydd sroamtid hydrbehibehy suehlas 9 -naphetiylinetagl/| opect i n
sem gl ycol ate, alginic acid or propylene glycol alginate as the sodi um
salt, gum arabic, xanthan gum guar gumor carrageen gum can be used. As
further f0f Mt@xtrécp%nﬁ)bgﬁmenrt,hﬁlef QLAY ondfhe Bfrde@  atofl, YLD R RBLAEE bR Of
different viscosities, triethanolamne, collagen; allantoin, novanti sol

aci d. Thwptiosdlyofsubstititadt @ntts, Cermlkydi fekidns, prefeveblyi agCadenCs ,andupértiagladpdi um
lauryl sul fate, fat.ty alcoh et her sul fates, disodiumN-Ilauryl-13-imno
dipropidﬁ&&@?gﬁdiyéﬁhgfyp’ %kykgéﬁﬁ? oi | or sorbitan nonool eate, sorbitan
nonost ear ate, pol ysorbates (such as Tween), cetyl alcohol, |ecithin,

gl ycerin nonostearate, polyoxyethylene stearate, alkyl phenol polyglycol
et her, d@ue bf résicrieh R aoremdi Rthprefirably depresentoaoedithyd camprikiag layletgrodrpgiatic ol

ot ror | RGP0 POt of BETCAPTan 167 SRY i) RIFRIFBAE ShOGeashon dyrber

preventing the deconposition of the active substances, such as

antioxi dants, for exanple, tocopherols or butyl hydroxyani sol e, or
preservatives such as p-hydroxybenzoate esters, may al so be required for
preparing the desired formul ati ons. - 19 Preparations for parenteral

adm nistration may al so exist in separate dosage unit forms, such as
anpul es or vials. Preferably, solutions of the active ingredient are used,
especi al | y aqueous sol uti ons and, above all, isotonic solutions; however,
suspensi ons are al so used. These inj ection forns may be nmade avail abl e as
finished preparations or prepared directly before use by m xing the active

o o " -




sol vents or suspendi ng agents before use. The production, filling into
containers and sealing of the preparations takes place under the usual
antim crobial and aseptic conditions. The invention furthernore relates to
a nmethod for the preparation of the inventive conpounds. Pursuant to the

I nvention, the conmpounds of the general formula 1, in which R, R2, R3 have
t he nmeani ngs gi ven above and n = 1 R-EB23 N ~ (CO~NNR 1 are

L
preferred embodiment R? or/and R? is the residue morpholino. Further preferred are
residues R? and R? comprising an aromatic hydrocarbon which preferably is substituted, in
particular, with halogen or carboxy, such as 2,6-dichlorophenyl, 4-carboxyphenyl, 4-
ethoxycarbonyl phenyl, 3,4-dimethoxyphenyl. In a further preferred embodiment both R?

and R® are methoxyethyl. In another preferred embodiment R? or R? represents a residue

.0 CH o) CH, 0 H
N N ( ?>N
%O >=O @) J
N \ B N N
N\ '\ \ H
H,C  CH, HC  H H

H,C

or the group -NR?R? together represents

—N © —N 5 —N 50, —N  N—CH,
Furthermore, the invention relates to the physiologically tolerated salts of the compounds

of formula 1.

The physiologically tolerated salts are obtained in the usual manner by
neutralizing the bases with inorganic or organics acids or by neutralizing the acids with
inorganic or organic bases. As inorganic acids, hydrochloric acid, sulfuric acid,
phosphoric acid or hydrobromic acid, as organic acids, for example, carboxylic, sulfo or
sulfonic acid, such as acetic acid, tartaric acid, lactic acid, propionic acid, glycolic acid,
malonic acid, maleic acid, fumaric acid, tannic acid, succinic acid, alginic acid, benzoic
acid, 2-phenoxybenzoic acid, 2-acetoxybenzoic acid, cinnamic acid, mandelic acid, citric
acid, malic acid, salicylic acid, 3-aminosalicylic acid, ascorbic acid, embonic acid,

nicotinic acid, isonicotinic acid, oxalic acid, amino acids, methanesulfonic acid,



are converted in a known manner with acid chlorides, preferably with
thionyl chloride or oxalyl chloride, initially into the anal ogous

7- azai ndol e- 3-carboxylic acid chlorides of formula 3 CIO'"~ O~NN\~ 3
Subsequently, the isolated 7-azai ndol e-3-carboxylic acid chlorides of
formula 3 are converted by a reaction with a primary or secondary am ne
into the inventive conpounds of the geﬂéral formula 1, in which R, RZ, R3

have t he ani ngs. gi ven ahove, and = 1. The reactiqgn proceeds . i
advant agd %féqsk}lr}g?fct h%‘“gr egémowetﬁ%pﬂauﬁ?war il s gthans-lagndigulionic pasidh, an

excess fenbhifes@RMIE ackS WImBthylRASnRAN fonft Baat&raﬁ%,haml&%q- 1&%%{)?8& come,
ag wel | y al Rari

pyridine or triet hyi am ne, as i1 norgani c Dases, prefera

hydr oxi det consalekaion. hislinatgamic basesbsoduse dhydroxide] pPtassuraritydrexifid)eammonia

i nvention, the conpounds of the gener formula 1, in which R, Rz, R3 have
t he mearfiiys2syiF&HiG és’aﬁlé?lf}?svz%éefafza%k (RUApCAgpines, suGh as,\KfiRpthylaming o

synt hesi gigfhiahihBatpyfidded! ROQl&EDe@ 1A Guiffolide) M34GRofhe, N3 picBhine, 8-
identicafz1 r’rgadr?lllnng’ lpyﬁ NR> 4"are converted @#1 a r’lovmhmagrller’ bypacy?%iti n
wi t h oxadigslirehyericalime; quinaldineyori pyrimitiine, fonaixemples come into consideration.
7-azai ndol e- 3-yl -gl yoxylic acid chlorides of formula 5.
Moreover, the physiologically tolerated salts of the compounds of formula 1 can be
obtained by converting derivatives, which contain tertiary amino groups, in a known
manner with quaternizing agents into the corresponding quaternary ammonium salts. As
quaternizing agents, alkyl halides, such as methyl iodide, ethyl bromide and n-propyl
chloride, but also aryl alkyl halides such as benzyl chloride or 2-phenylethyl bromide

come into consideration, for example.

Furthermore, of the compounds of formula 1, which have an asymmetric
carbon atom, the invention relates to the D form, the L form and D,L mixtures and, in the
case of several asymmetric carbon atoms, to the diastereoisomeric forms. Those
compounds of formula 1, which contain asymmetric carbon atoms and usually are obtained
as racemates, can be separated into the optically active isomers in a known manner, for
example, with an optically active acid. It is, however, also possible to use an optically
active starting substance from the very start, a correspondingly optically active or

diastereoisomeric compound then being obtained as end product.

The inventive compounds were found to have pharmacologically important

properties, which can be used therapeutically.
The inventive compounds are inhibitors of the release of TNFa.

These compounds therefore can be used to inhibit the release of TNFa.



A ~C~~)21; NNRLS5 -22 Subsequently, fromthe

7-azai ndol e-3-yl -glyoxylic acid chlorides of formula 5, the inventive
conpounds of the general formula 1, in which R, R2, R3 have the neanings
gi ven above and n = 2, are forned by reaction with a prinmary or secondary
am ne. The reaction proceeds advantageously in the presence of an auxiliary
base. As auxiliary bases, an excess of e amine, used as reactant, a

tertiary am ne, preferabl pyridine or triethylamne, as well as inorganic
bases, preferably Hl lﬁéh‘?fe{‘?y‘%ilaﬁﬂbdféé ofthig | iRganitionythati the sompenndseof Sasgnula 1

Exarrpl ESﬁﬁgﬁ' s%ﬁg_, % @g%g%ga%&{ceﬁi’&tl B‘?e%'aﬁtf&gs,'»ol‘ﬁ@ﬂ OHI.%IIICH‘I%E(?O Egr%m(f)nds or

Formul a

N- (4- Pyrihdiy| saks, hoahn) bel usdciod phie prghtihh yf 11feases) fudohkicB-aaanbidtidn 6f IRy RN de
1- Cycl opro ylnethyl 7-azai ndol e-3-carboxylic acid (1.87 g, 8.6 mvles) is
suspendé&eF mL of dichl oronethane. Wile cooling with water, 1.8 niL of
oxal yl chl ori de ( 17.4 mmol es) are added. The reaction mxture is stirred
for 8 hours during which the 1-cycl opropyl net hyl - 7- azai ndol e- 3- car boxyl i c
aci d chl Dhidsdeillaesged aiclhidaefomuxamplb iiriflangnatidne df b jalhtss dcheding rarthtisd andf
tetrahydrofuran (THF),. Sodi um hydride (60% 1.14 g) is suspended in, 21

of THF. Shgnmatosd prthyit aatwedbaw% pethritic gingsses fueht ag rhpymyptejd spondylitis and

4-am nongd hyld lﬁgd' ﬁnﬁé @;ﬂm{l&% ogg}bl%agﬂmé[)fthg '#Fea erﬁldé?@%a&érﬁp%s afel L €r

about 15 m nutes, e previous repare ut1on

1cycl opraifferingt ﬁ*pin Tostpponosio) eephs;asdpmykhabk,acgrainchbgaltuvelesdp31saddﬁd sicchwi se
to the reaction m xture.  Subsequently, the whole is ref uxed for 3 hours.
After cotiAFRgne, rRPIRPRLY tdfsgﬁssrﬁwﬂtﬂl%euaéthmwootﬁﬁrt Hragic :PE TRaEY HipeasieeoRte

and 36 %sﬁ{)tlg\@td?srcas_rg%? tﬁ?\?}gﬁrﬁt L%_Lc%glélg{?i@a{ F}Eélgsdo f ﬁile; Hﬁtoﬁ'ﬁﬂﬁﬂé Qi 5&%§,esdcﬁ as

washed with water. e so re5|
recryst alupug erythiermatoatshamidtiple scleBBisyi @cbrderu]bnﬁplgit(sﬁﬁl% uf/e1t1k1e1nsiﬂmdqieindait)

Mel ting 0| nt : 1@ %ﬂdrﬁ'\l' .C Usi ng the synt hesi s nmet hod gi ven, numerous
ot her cd Yus onig ‘Wntyﬁ DAONy Can he synthesi zed, of which the
foll ow ng are |isted by way of exanple:
In addition, the inventive compounds can also be used for the treatment of
infections, such as viral infections and parasite infections, for example, for the treatment of
malaria, leishmaniasis, infection-induced fever, infection-induced muscle pain, AIDS and

cachexia.

The inventive compounds are inhibitors of phosphodiesterase 4.
The inventive compounds therefore can be used to inhibit phosphodiesterase 4.
It is therefore an object of this invention that the compounds of formula 1 and their salts,
as well as pharmaceutical preparations, which contain these compounds or their salts, can
be used for the treatment of diseases, for which an inhibition of the phosphodiesterase 4 is

useful.

Accordingly, the inventive compounds can be used as bronchodilators and

for asthma prophylaxis. The compounds of formula 1 furthermore are inhibitors of the



. Rz R N~wCC-O NNR 1 Melting Point Exanpl eR - NRZR3n[ C] 187 -

| 891cycl opropyl net hyl - 4- pyri dyl net hyl am no- 1et hanol 3, 5-di chl oro-4- 168 -
1702i sobut yl - pyri dyl am no- let hanol 3, 5-di chl oro-4-136 -

1373n- hexyl - pyri dyl am no- 1net hanol 3, 5-di chl oro-4-186 -

1874cycl opr opyl net hyl - pyri dyl am no- 1let hanol 189 -

19154-f | uor obenzyl 4- pyri dyl net hyl am no-1Pet hanol 3, 5- di chl or 0- 4- 232 -
23364-fl uor obenzyl - pyri dyl am no- 1let hanol 3, 5-di ch] oro-4-193 - ) _
19574- rre@qqawylayeﬁzyip epsiporiyiearasnyet eashah dheir actiwity.9oAccordingly, the inventive

1212 TLABUAN K AL S I5 MRS b i s s

18494-f | uor‘obe anol or opheny

174102- nehddy | dideags rifcldde) | fonsxdimplé cinflamoialory- dscabdsasfothd rd@hkatory tract such as
192114- pyri dyl met hyl - pyri dyl am no- 1net hanol _Exanpl es of, Met hods, for
Synt hesi Biopgfiiphasthimay ealkssgis o GaHisof allepgien penjunchivitis, natepip dempajitis, jepzema,

N- (3, 5- D) .Qr i dipe- 4- [ 1-(3- - . .
azai ndo%él?egé]§la?g%'{1{7gxy [ catgézl?sdﬂ é‘%@eﬂﬁﬁwmy%ﬂ%éﬁ}l 38-&?-5 ‘é’%%?l%%ag Sém{l\s:.'. 57
g, 15 majsg®philie Bhasadniedand FHE Bindrbme- pillnbnateidfiitrattdrhewith Aesirlophilian of
1.54 nmL of, oxaluzil chl ori,d_eé 18 mmoles) in 10 nl. of t-butyl methyl ether is
added dr@pnEd weergivecsolisnCrabnrs disgpse apdh pEERYS skip dhseascsisyele a5 gsqrissisuxed
for 2 hoy e gtfogigr whi ch the solvent is distilled off under vacuum The
resul ting 1-(r met hoxybenzyl ) - 7- azai ndol e- 3-yl -gl yoxylic acid chloride is
obtai ned as a solid residue, which is suspended in 50 nL of tetrahydrofuran

(THF). To a suspensi.on of 2 g of.sodiumhydride in 20 nL_of THF, 2.4 g, of
4 am no-3, 5 di ohi oltcpyi GRS A TeRBFHER TA' 4 somonnei et oramlydediciitbisn se
at -5C. Jh Xﬁﬂmﬁt e (R KEPTINIY gpﬂﬁtr@%rw@ﬁ #0the GBS ifdwRel ' SulMBnary
Subsequent Ty, the previously prepaxe
neutrophil infiltrations in rats in vivo. The entirety of these pharmacologically important
properties found confirms that these compounds of formula 1 and their salts, as well as
pharmaceutical preparations, which contain these compounds or their salts, can be used

therapeutically for the treatment of chronic obstructive lung diseases.

Furthermore, the inventive compounds have neuroprotective properties and
can be used for the treatment of diseases, for which neuroprotection is useful. Such
diseases are, for example, senile dementia (Alzheimer’s disease), loss of memory,

Parkinson’s disease, depressions, strokes and intermittent claudication.

Further possible applications of the inventive compounds are for the
prophylaxis and treatment of prostate diseases, such as benign prostate hyperplasia,
pollakisuria, nocturia as well as the treatment of incontinence, colics initiated by urinary

calculus and of male and female sexual dysfunctions.

Finally, the inventive compounds can also be used for the inhibition of the
development of a medicinal drug dependence upon repeated use of analgesics, such as
morphine, as well as for reducing the development of tolerance when these analgesics are

used repeatedly.



suspensi on of 1-(3-nethoxybenzyl)-7-azaindol e-3-yl-glyoxylic acid chloride
i s added - 25 dropwise at about 0 C Finally, the reaction mxture is
refluxed for 4 hours, after which the solvent is renoved under vacuum The
residue is stirred with 50 nL of ethyl acetate and 50 nL of water. The
phases are separated and the organic phase is washed with water. The
solvent is distilled off under vacuum-dfd the residue recrystallized from
i sopropanol. Yield: 3.5 g (51.5%of the theoretical) Melting point: 165 -
167 C Using the synthesis nethod given, numerous other conpounds of

o § VU0 S, L i g AN e s

Poi nt Exaifpéreive- dodpdundE] &, theili e4ltsoisoudedl @d addition to the convent10nal adjuvants,
167123- net hoxybenzyl - pyri dyl am no- 2i sopr opanol 4- pyri dyl am no- 275- 278
dec. 134-F1SF 3B ﬁé%lﬂv *HCl 2DVF3, 5- di chl or o- 4- 201 -

202144-1f1 uor obenzyl - pyri dyl am no- 2et hanol -26 4-pyridyl am no-280- 283
dec.1 S4-chl orobenzyl -x HC 2DMF3, 5-di chl or o- 4- 205 -

207164- chl or obenzy’l‘hqa;imsiagyloﬁmbtﬁm Rerétaer| can Sadi dédendmgdonl tife way in which it

167174- h | - hanol 2, hi henyl -

65164 ORI SPUBEREA JBhTHio- Do ARG o1 e FBOSY. Brgraure and sevety of he disease
282194-f{ Wa 8heny kakdys no- 2i sopropanol 4- et hoxycar bonyl - 209 -
211204- flbuoro eér?;ydﬁhenykané}no 2et hanol 3, 4- di net hoxy-173 -

176214-f 1 uor obenzyl - phenyl am no- 2et hanol 3, 5-di chl oro-4-176 -

| 78224- nmet hyl benzy am n - 2et hanol 3, 5-di.ch] o

142234- hydr oxybenzt’i’gé é‘gﬁ aﬁ@?‘ﬂ’éﬁfﬁdsa%a tie |C[?I56 ‘X%’fgis taken once, or
244243- haidfdgafms%w or%ﬂedads@snbé}caa%%aaﬁam 2anghfhtdn @oﬁ%o@ mg.
21825cycl opropyl net hyl - pyri dyl'am no- 2et handl 3, 5- di chl or o- 4- 165 -

16726n- hexyl - pyri dyl am no- 2et hanol 3, 5- di chI oro-4-152 -

| 5427i sobut yl - pyri t hanol 3, 5- hI or o-4-|

2
reann et - DO B R it ot S OB st cialatiye, 2nd gggamasel

168292- ngt Eﬁm&{swg ggfgﬂrgygﬁmcg@o@mdganol 3, 5-dichl oro-4-181 -
18330l - napht hyl net hyl - pyri dyl am no- 2et hanol 3, 5-di chl oro-4-199 -

201314- pyri dyl net hyl - pyri dyI am no- 2et hanol 3, 5-di chl oro-4-196 - 19832CH

The usual pharmaceutical forms of preparation, such as tablets, coated
tablets, capsules, dispersible powders, granulates, aqueous solutions, aqueous or oily

suspensions, syrup, liquors or drops may be used.

Solid forms of medicinal drugs may contain inert components and carriers,
such as calcium carbonate, calcium phosphate, sodium phosphate, lactose, starch, mannitol,
alginates, gelatins, guar gum, magnesium or aluminum stearate, methylcellulose, talcum,
highly disperse silica, silicone oil, higher molecular weight fatty acids (such as stearic
acid), gelatins, agar agar, vegetable or animal fats and oils and solid high molecular weight
polymers (such as polyethylene glycol); preparations, suitable for oral administration,

optionally may contain additional flavorings and/or sweeteners.

Liquid forms of medicinal drugs may be sterilized and/or may optionally

contain adjuvants such as preservatives, stabilizers, wetting agents, penetrants, emulsifiers,



3pyri dyl am no- 2et hanol H3C63 - 66334-f | uor obenzyl - - N(C2H4 OCH3) z2met hanol 184
- 185344-f | uor obenzyl --[~J 02et hanol -27 188 - 191354-fl uorobenzyl--N S
~2Et hanol ~- -~ ~ Q364-fl uorobenzyl-_-N V-G -~2Met hanol Uo H297- 300

dec. 374-fl uorobenzyl -H\ N ~02D M F. H3C HO CH3310- 313384-f | uor obenzyl - . H (
N ~O N2DMF~ ~H3C Ho cH3160 - 162394-fl ugrobenzyl -H N ~o2acet oneH3C CH3 40
4-fluorobenz IN -- N ~~ 2312-315 dec. [WF'y -~NH The i nventive conpounds are

strong inhi Qitors of osphodi est erase 4 and of th el ease of TNFa. The
©her ape PG aRri) SSRGS SRk TR 9 UEST ASPaAp 15 BProhdh MIMSHE on

rfect anthe o Fern e g pagRackidl WS RBNAR) of actively sensitized
Brown Norway Rats. |nhibition of Phosphodi esterase
Such additives are, for example, tartrate and citrate buffers, ethanol,
complexing agents (such as ethylenediaminetetraacetic acid and its nontoxic salts). For
controlling the viscosity, high molecular weight polymers come into consideration, such as
liquid polyethylene oxide, microcrystalline celluloses such as carboxymethylcelluloses,
polyvinylpyrrolidones, dextrans or gelatins. Solid carrier materials are, for example,
starch, lactose, mannitol, methylcellulose, talcum, highly disperse silicas, higher molecular
weight fatty acids (such as stearic acid), gelatins, agar agar, calcium phosphate, magnesium

stearate, animal and vegetable fats, and solid, high molecular weight polymers, such as

polyethylene glycol.

Oily suspensions for parenteral or topical applications may contain
vegetable, synthetic or semisynthetic oils, such as liquid fatty esters with in each case 8 to
22 carbon atoms in the fatty acid chains such as palmitic, lauric, tridecyl, margaric, stearic,
arachidic, myristic, behenic, pentadecyl, linoleic, elaidic, brasidic, erucic or oleic acid,
esterified with monohydric to trihydric alcohols with 1 to 6 carbon atoms, such as
methanol, ethanol, propanol, butanol, pentanol or their isomers, glycol or glycerol. Such
fatty esters are, for example, conventional commercial miglyols, isopropyl myristate,
isopropyl palmitate, isopropyl stearate, PEG 6-capric acid, caprylic / capric esters of
saturated fatty alcohols, polyoxyethylene glycerol trioleate, ethyl oleate, waxy fatty esters
such as synthetic duck rump gland fat, isopropyl esters of coconut oil fatty acids, oleyl
oleate, decyl oleate, ethyl lactate, dibutyl phthalate, diisopropyl adipate, fatty acid esters of
polyols, etc. Equally suitable are silicone oils of different viscosities or fatty alcohols such
as isotridecyl alcohol, 2-octyldodecanol, cetyl stearyl alcohol or oleyl alcohol, fatty acids
such as oleic acid. Furthermore, vegetable oils such as castor oral, almond oil, olive oil,

sesame oil, cottonseed oil, peanut oil or soybean oil can be used.



The PDE 4 activity is determned in enzyne preparations from hunman

pol ynor phonucl ear | ynphocytes (PVMNL) and the PDE 2, 3 and 5 activity is
determined with PDE from -28 human thronbocytes. Human bl ood was
anti-coagulated with citrate. By centrifuging at 700 x g for 20 m nutes at
roomtenperature, the thronbocyte-rich plasma in the supernatant is
separated fromthe erythrocytes and | ed ocytes. The thronbocytes are | ysed

by ul trasound and sed in the PDE 3 and g% says. For the determ _nation
of the PDE 2 acti %90 Ve gEﬁf QBLHg aeqnty 6%139? 26150 M rPT; OlYRmS missiblen an
ani oni c Yeoie nt t P K .S
obt ai ned‘%pg?@tg%g éadgllsl%g% t#h% PI\/NQI%ggéor re%li(%éb% daZ%OeHrB% ngl&hor?gar&ggﬁilo ozlgt ed
by a subswpuogambl, dmmzylaalceham:l; @ecmtsatlodmancflppbkym:gﬂdny quﬂadpmmmtes adipates,
centrifugation with Fi - Paque. After .th ceIIs ave washed tw ce,
the erytHPREF% LYW | F5%5Tb a REtpYIsgee SRSl TUPTORY IS AAQh B axes 4melbsly
the addi éellggblﬂif c%ﬁoi@lvé)festtéyso %&ﬁh&luﬁb‘f &%iax{, J(ﬁl%efﬁMsﬁffoﬂUé C&lmelﬂflﬂ'qn‘ﬁﬁnde
NaHCO03, 1 v’ of which are still ‘intact, are
washed ttmurz}e'dwﬁmnPBﬁlelmanqmedtCV\mme mtorcassldmdtlorﬂ' he supernatant of a
one-hour centrifugation at 4C at 48,000 x g contains the cytosolic fraction
of the PDE 4 and is used for the PDE 4 neasurenents. The phosphodi est erase
activity is deter m0¢tntidimgt nﬁeaé]a%séeewrs @eﬂbbmséaﬂma%m%s%lvewrth
sonme nodi fications (Thorrpson J.and MM Appl eman, Assay of cyclic

nucl eot issiellp o syterdiae swvell as einanzanes eblyenton seth nalhydpfb)e’prrmyén@ﬂhalcelﬂldpms of

the enzyne S.. 97 10, 69 - 92). The reaction m xtures
contain rgﬁh}(r@?%lq @‘YWHP%E%PBP?IH@G(S%FF*‘?S4) 5 mM of magnesi um chl ori de,
the inhibitors in various concentrations, the correspondi ng enzyne

preparation as well as the further conponents necessary for determning the
i ndi vi dual i soenzyh@@d{ Jemny ehaswpen mfmaem and | Blnsforming pgenthearadalsei on

of the subs ate uM of 3 I\/P or }?\/P a I‘OXI teI 6000 CPM
per t_est%o._ e flthOve 3%’1 UHEC | a‘%’@o uleﬁ'es{" %s erer:fcé% are élarboxtyock
sol ut i ongeth DglcQM%%e ﬁb@a&W@a@ﬂn?SMﬁe@ﬁdcgﬂld dhd hed Emcidlt@nsd@m&h by lbgsectin %0

viv. The PDE activity is not affected by this concentration of DVMSO After
t he reaceindgly¢datst alginid asid oherepydene gibiCQif algingtet amthe, seiwpl wdt, gum ierabidbat ed
for 30 mnutes at 37 C  The t] ed by heating the test tubes
for 2 m"??ﬂﬁ‘é& S GBS cs?an%%% rem@ﬁg%gér%pa further 10 mnutes in ice.
The addition of 30 NL of 5 -29 nucleotidase ( 1 ng/nL, from a poi sonous
snake suspension from Crotal us adanmanteus) is followed by a 10-m nutes

i ncubation at 37 4 further Jamplation,pids,dthe {plieyving cap de ysgd: e%lE?PrH]asPéfaiﬁ@ oflL of
a m xtur f?lfe P%%ésltlg\@t f?ire tﬁlﬂg f@ﬁﬂ;‘anwllager% 311a11t01n ))vdrﬁls@ldgaq @H&eﬂsé’v%lf !
and i ncubated once agai n m’nut e i'Ce. "The reaction vessels are
centri f uwgefdcthots, etukifient esmttmfg(h(g@nos gichAlsi sqdinhs lanfylt saffatey ftyngtelntl eflip0

NL) are transferred directly to scintillation vessels. After the addi tion
of 3 ni iaiesi Apginm OHauryid- BiAp | Gpropinatfe RAlylPYirtech €agiet A1lcer spditan

ot vi ty PR oRRep e ARl Chol TR RG] BP0y co acblorinechnfifs ©

PDE 5 acdlyeeriny. nkinesteaagee pniyowethyme witearhtear ealkydplsgmeti fpatyglpcadacbthegse,

are determ_ ned t he rese f 100 NM of r I term at| on
of PDE £ Hl@ﬁ@ﬂ@%@% fida o, R For G depep Bl

the PDE 3/ Hos?yh@ﬂé’ Iﬁéfmeﬂﬁﬁ&ﬁﬁ'nﬁer SMst Reabliests mhuesmoﬁﬂﬁoﬁlwaéﬂ anlmdal
formul ati ons DE 3 assays contained 10 ~M of Rolipram in order to
i nhi bi t gilossifbt estamhzlam eratisioms bly feDEprgverting EBE decomposigoredofnithdy zativBPA
assay of the Anmersham Co a ass is carried ou t.he ence of
e act 1 VHHBHST SHelo OB NS 157 kanple: TRERTERES 1ot bry e RSO

| CSO val Hegri ARG REcH 29"B- ﬁ%rox;tl%n%&'tes eMei’ke Rayd§ls6 T BH P&fﬁlrfe@rf& Hep b inki on
of the phosphodi esterase 4. The selectivify towards the PDE types 2, 3 and
5 anpuntdesired forfraddtons.of 100 to |10, 000. By way of exanpl e the results of
the inhibition of the PDE 4 are sunmarized in the followi ng Table for

sel ect ed exanpl es:




- 30 Exanplelnhibition of PDE 4 |1Cso

[ ~unol e/ L] 10. 71021. 400120. 005130. 058140. 004150. 031160. 002170. 008180. 031220.
002230. 001240. 003250. 004260. 021270. 002280. 003320. 113370. 987 -31

I nhibition of the Release of TNFa from Cells of Nasal Polvns The
experinmental arrangement corresponds essentially to the nethod described by
Canpbell, A'M and J. Bousquet (Anti-allPergic activity of H--blockers, Int.
Arch. Allergy Immnol., 1993, 101, 308 -. 31&%@ Nasal polyps formthe
starting naterial Kreparations for narantranl admmigistn FHY Hekexisuby sepreate tosage

surgical  tr h SS [ i : 0 sgauent!ly
di geste \H/\t,i ?‘ﬁ;’%?g@gehaégmf‘f‘%&ngf &@S%%ﬁ%ﬁn%@%@ry %fl%é/ ﬁﬁ{% ﬁh gdﬁér:hgn ase
(0. 75 nuised,)espedigllyDifReus SoliBomand, Jabbwed all,Wieotaidr letions; hovever, Isugpésidns Ssue
and 4 nL of RPM 1640 with enzymes). The cells qbtained, a m xture of

epi t hel i4¢ akse| pssd. nhhese nisstionirmspmay &, mpdsprailapteeas fipished prepsragionn @r
| > o ) > e
gt 0GR Babh bERLECh 80, WiSET IRV RRL GraRRE St RRSbANA

t he cel lopsivagignsitarothe sotidwgitier tsabstares) ot thetdesitedfolZentidrIsuspendidlgl apend. i n
RPM | 640 (supplemented by antibiotics, 10%fetal calf serum 2 nM of

gl utam ne and 25 nM of Hepes). This suspension is distributed on six-well
cell culture plat . - ]

minutes with e togpbalbicbalidns G E8l bf alefublf ol JRURALEL of B¢ adfkoye
subsequentdily sispensionat.e T hep m® deas exidiNisalybyhitisutesacidich are ppépaaed withghitghle 2

,ug/ mL). The maxi mum rel ease into the culture nmediumtakes place after
about 18°HsHISLOr SIBﬁanﬁ@gt%ﬁe@Sd@?‘?rSdﬁse-t he cells are incubated at 37 C and S%

carbon di oxi de. The culture nmedium (supernatant) is recovered by
centrifuging (five mnutes at 4000 rpm) and kept at -70 Cuntil the
cytoki n i s det er m Hedpro@ihetichiNFdling iritb eostapernaidapdaling odehe prépaeations ttdkes

so-cal | edq sandw ch ELI SAs. (basi terial Pharm ngen), with which cytokin
concent rpji“ied’r{’éie? ﬁ’ﬁg‘fsﬂﬁl WB&P@%H’?&H&WU{@PH@U&% be deternm ned. -32
Cells, not stinulated with anti 1gE, hardly produce any TNFa; on the other

hand, stinulated cells secrete |arge anounts of TNFa, which can be reduced,
for exanple, by The invention furthermore relates to a method for the preparation of the

inventive compounds.

Pursuant to the invention, the compounds of the general formula 1, in which R!, R? R?

have the meanings given above and n = 1

A
|—

are synthesized in that 7-azaindole-3-carboxylic acids of formula 2, in which R' has the

identical meaning



PDE 4 inhibitors as a function of the dose. Fromthe percentage inhibition
(TNFa release by the cells, stinulated wwth anti IgE = 100% of the
substances tested at different concentrations, the ICS (concentration at
50% i nhibition) is calculated. For the inventive conmpounds, |Cso val ues
ranging from10-' to 10-5 M are determ ned. By way of exanple, the results
of the inhibition of the rel ease of TNB8-is sumarized for sel ected
exanples in the followi ng Tabl e: Exanpl el nhibition of TNFa Rel ease
Concentration Inhibition [% 140.3 Nrol e/ L92161. 0 Nnol e/ L90171.0
,unol e/ L9127 11.0 ~.rnol e/ L91 Inhibition of the Late Phase Eosi nophilia 48
Hours After Inhal ative Oval bum n Chalh ge Usin~~Actively Sensitized Brown
Norwav Rats The inhibition of pul nona 3§ iggophilia infiltration by the
inventive substances is tested on male Br/own Norway Rats (200 - 250 g),

: -33 oval bumin (OVA). The rats
were sensitized by subcutaneous |njec S>. of a suspension of 10 ,ug OVA
together with 20 ng of al um numfydrokige as adjuvant in 0.5 nL of
physi ol ogi cal salt solution per anNmal on days 1, 14 and 21. In addition,
the animals at the sane tinme received Boﬁﬂetebla pertussis vaccine dilution
injected 0.25 nL i.p. per animal. On the 28th day of the experinent, the
animals are placed individually in open 1 L Plexiglas boxes, which are
connected to a head-nose exposure device. The animals are exposed to an
aerosol of 1.0% oval bum n suspension (all ergen chall enge). The ovalbunin

aerosol is produced by a nebulizer CA
) - WIS ROTETGRan & KtV Erto s el ehibridts Berttiebls “with dRispbEEIPESS ofe i <
one hourq, ,ROT iMibridONhitAlS ks e %‘Ql&gbﬁ@@ afifdofe03- cmsxﬁwracw Emoﬁaesa%lfosol
of O. 996salt solutlon. Forty-eight hours after the allergen challenge,

t here i Joanwlassi ve nigrati on of eosinophilic granulocytes into the |ungs of
the animals. At this time, the animals are anesthetized with an excess of
ethyl urethane (1.5 g/ kg of body weight i.p.) and a bronchoal veol ar | avage
(BAL) with 3 x 4 nL of Hank's bal ance solution is carried out. The total
cell count and the nunber of eosinophilic granulocytes of the pooled BAL

|l iquid are subsequently deternined th an automatic cell differentiation

i nstrunment (Bayer Diagnostics Techni J E). For each aninmal, the

eosi nophiles (EOCS) in the BAL are calcytated in mllions/animl: EOCS/ ~ul x
BAL recovery (nL) = EOS/ ani nal . r each test, 2 control groups were run
(nebul i zation with physiol ogi E Xl ution and nebulization with OVA
sol ution). The percentage inhi |t/pn t he eosinophilia of the
experinmental group, treated wt

[ov)

Subsequently, the isolated 7-azaindole-3-carboxylic acid chlorides of
formula 3 are converted by a reaction with a primary or secondary amine into the
inventive compounds of the general formula 1, in which R', R?, R’ have the meanings
given above and n = 1. The reaction proceeds advantageously in the presence of an
auxiliary base. As auxiliary bases, an excess of the amine, used as reactant, a tertiary
amine, preferably pyridine or triethylamine, as well as inorganic bases, preferably alkali

hydroxides or alkali hydrides, can be used.



substance, was cal cul ated according to the following fornula: {((OVAC - SO
- (OVAD - SC)) /I (OVAC - SO} x 100% _ % inhibition (SC = vehicle-treated
control group challenged with 0.9% salt solution; OVAC = vehicle -34
treated control group challenged with 1 % oval bum n suspensi on; OVAD =
substance treated experinental group challenged with 1% oval bum n

suspensi on) The test substances are applied i.p. or orally as a suspension
in 10% pol yet hyl ene gl ycol 300 and 0. 5% 5- hydroxyet hyl cel | ul ose for two
hours before the allergen challenge. The control groups are treated with
the vehicle in acc f .t appl | ' subsi ance.
The inventive corrp%arglgf[sm?% |eb]ila%l é‘?ﬁg’ P%téé’h%gggs Iég{sﬁ@r%%ﬁ‘ilar?%’*“z‘ﬁ é’rHlﬁ ‘?’%’.CH
appl i catRQmR?*pR? hévemik kgednyng3 GodnoabbdOUnémd= 2af t er oral application of 30
ng/ kg, by 30%to 75% The inventive conmpounds accordingly are particularly
suitable for producing drugs for the treatnment of diseases, which are
associated with the action of eosinophiles. By way of exanple, the results
of the inhibition of the eosinophilia Rbr selected exanples are summari zed
in the follow ng Tabl e: Exanpl el hi__lgi,\{i on of

Eosi nophi | i aDose/ Appl i cati onl nhi biti on Lf% 410 nmg/ kg i.p. 6210 ng/ kg
p.0.591610 ng/ kg i.p. 10010 ng/ kg p.o. ¥ nmg/ kg i.p. 7510 ng/ kg p.o. 322710
ng/ kg i.p.50~10 ng/ kg p.o.70

D

/N4~

N \
R 1

are synthesized in that 7-azaindoles of formula 4, in which R' has the identical meaning

m
N/ N\1
R4

are converted in a known manner by acylating with oxalyl chloride initially into the

analogous 7-azaindole-3-yl-glyoxylic acid chlorides of formula 5.

cl
(c=0),
B
s
N N\1

A
l;n



-35 Inhibition of the Lipopolysaccharide (LPS)-1nduced Lung Neutrophilia in
Lews Rats The inhibition of pulnmonary neutrophil infiltration by the

i nventive substances is tested on nale Lewis Rats (250 - 350 g). On the day
of the experinents, the animals are placed individually in open 1 L

Pl exi gl as boxes, which are connected to a head-nose exposure device. The
animal s are exposed to an aerosol of aZ2Ri-popol ysaccharide suspension ( 100
,ug LPS/ nL of 0.1% hydroxHI am ne_sol ut| on? in PBS (LPS provocation). The
LPSI hydr oxyl ani ne Ssesently.stroraghe i7,@2gindgles3-pbalypxylis aqigichiprides ob desanlp zer
Pal m Sprd : ' ' p de M onpr dpai %2 (R The
exposureg’ '?t? rére&iegntlé.lé’gp\%rﬁ teglfoJ %%F}%agé%gﬁt ﬁo\ﬁn‘islnbgi % ﬁg’%& 1|{Ze ’aﬁsgh ayg?ﬁlﬁo

m nut es méaningangiaar above afid @ £98,hyrdr foxmbd vyneeastidnu withna iprinBH. orSsesonduiy S
after the LPS provocation, there is a naximym nassive, m gration of

neut r opHMNgr aHIA BEGHL Proseeds advantageRusht i s Bresonseof 2 awrliary basg, fpe
ani mal s - etz ] COS f ret.ha . body
el gnt 1SR SRR Bl bT (B ARG, el aptanky £ /AR, b Sttty

bal ance pseidittel @ntricthytaninecak well .as Tivergaroe dhses cpiefarahip tallaatidhydrexidesrbre alkali
neutrophi | granul ocytes of the pooled BAL |iquid are subsequently

det er m ARErides I‘ia%geé‘ﬁ?‘%nati c cell differentiation instrunent (Bayer

Di agnostics Technicon H1 E). For each aninmal, the neutrophi |es (NEUTRO
in the BAL are calculated in mllions/animl: NEUTRO N x BAL recovery (miL)
= NEUTR@xamples . For each test, 2 control groups were also run
(nebulization with 0.1 % hydroxylam ne solution in PBS and nebulization
with 100 ,ug LPS/nL of 0.1 % hydroxyl am ne solution in PBS). The percentage
i nhi bi ti t yevia i\ YREE l. @ t =W th
subst anc%}{an%g? cal cﬁl:dg% g%%%ié%sgﬁnn%ﬂﬁgﬁt he ?Ig?%ﬁsr?g @g@ Lr}lljll g?&@?‘( L\IID\tSC - SO
- (LPSD - SC)) / (LPSC - SO} x 100% _ % inhibition SC = vehicle-treated

control group challe d.with 0.1% hydroxyl.am.n ol utiqgn;, LPSC =, .
vent of o Hheaile 412 NSl mp Rt 1 Beo AN B = atedle degapowyie ggeid
hydr oxylghigee -36 solution); LPSD = substance-treated experinental group
chal l enged with LPS (1 O0pg/ nL 0.1 % hydroxyl am ne sol ution) The test
substances are applied orally as a suspension in 10% pol yet hyl ene gl ycol

300 and 0.5% 5-h thyl cel ] ul f hout. s bef th PS .
pr ngg ation. 0 Th eyg]%?r’;)(/\),[lgpro%yfrr?ethﬁ-ﬂggamcporle-g-végrbog%cs adid Hr§7 g, §6L mimoles) is

suspended in 15 mL of dichloromethane. While cooling with water, 1.8 mL of oxalyl

chloride (17.4 mmoles) are added. The reaction mixture is stirred for 8 hours during
which the 1-cyclopropylmethyl-7-azaindole-3-carboxylic acid chloride crystallizes out. It
is isolated and dissolved in 18 ml of tetrahydrofuran (THF).

Sodium hydride (60%, 1.14 g) is suspended in 21 mL of THF. While stirring at about
10°C, a solution of 0.93 g of 4-aminomethylpyridine (8.6 mmoles) in 21 mL of THF is
added dropwise. After about 15 minutes, the previously prepared solution of 1-
cyclopropylmethyl-7-azaindole-3-carboxylic acid chloride is added dropwise to the reaction
mixture. Subsequently, the whole is refluxed for 3 hours. After cooling, the reaction
mixture is mixed with 36 mL of ethyl acetate and 36 mL of water. The phases are
separated and the organic phase is washed with water. The solvent is distilled off and the

residue recrystallized from ethanol.



groups are treated wth the vehicle in accordance with the application form
of the test substance. The inventive conpounds inhibit the neutrophilia
after oral application of 1 ng/kg by 40%to 90% and accordingly are
particularly suitable for producing drugs for the treatnment of diseases,

whi ch are associated with the action of neutrophiles. By way of exanple,
the results of the inhibition of the rnédttophilia for selected exanples are
sumari zed in the follow ng Tabl e: Exanpl el nhi bition of Eosinophilia

Dose/ Application Inhibition [9% 141 ng/ kg p.o. 80221 ng/ kg p.o. 64271 1
ng/ kg p. G, -3do ' - +{-Azai ndol es of the general fornmula 1 oz
~C=D~n hfrfk?’ﬁl'%ﬁi(%é%%@gﬁgﬁ%%ori&g 2 and R represents a -C, to -Coo |inear
or branched al kyl, unsubstituted or substituted one or nore times with -COH,
-SH, -NHz, -NHC, to -NHC6 alkyl, -N(C, to C- alkyl)2, -NHC6 to -NHC 4 aryl,
-N(C6 t dMeltipgaopmty 2872 N189°€0” C6 al kyl ) (C6 to C 4 aryl), -NO2, -CN, -F,

-ad, -Br, -I, -OC, to -OC6 alkyl, -OC6 to -OC4 aryl, -S-C, to -S-C6

al kyl, -S-C6 to -S-C, 4 aryl, -S03H, -SQZC, to -SQzZC6 al kyl, -SQzZC6 to
-SQzC, 4 aryl, -0OSQzZC~ to - OSQZC~ al kyl, -0sQzC6 to -0S02C, 4 aryl, -COOH,
-(COC to -(COCs alkyl, with nmono-, bi- or tricyclic, saturated or
nonounsat urated or nufti-unsaturated carbocyclic conpounds with 3 to 14

ring el i boQr i i sat ur at or
ut £ - ungarhris SR ahod Bkl nhbbGHE binge EARUSHE R AT AT LEER O 6
het er o aiecodymthesized, ofpwkick tiabfolloairg Me 1Btainbly Saytdifextitpleo C, 4 aryl groups

and the carbocyclic and heterocyclic substituents, in turn, may be
unsubstituted or nonosubstituted or nufti-substituted with R4,

R 2
RE—N
N\
(C=0),
o
N N
v
R
Melting Point
Example R -NR’R’ n [°C]
187 - 189
1 cyclopropylmethyl- 4-pyridylmethylamino- 1 ethanol
3,5-dichloro-4- 168 - 170
2 isobutyl- pyridylamino- 1 ethanol
3,5-dichloro-4- 136 - 137
3 n-hexyl- pyridylamino- 1 methanol
3,5-dichloro-4- 186 - 187
4 cyclopropylmethyl- pyridylamino- 1 ethanol
189 - 191
5 4-fluorobenzyl 4-pyridylmethylamino- 1 ethanol
3,5-dichloro-4- 232 - 233
6 4-fluorobenzyl- pyridylamino- 1 ethanol
3,5-dichloro-4- 193 - 195
7 4-methoxy-benzyl- pyridylamino- 1 ethanol




-CZ to C o al kenyl, nmonounsaturated or nufti-unsaturated, |inear or
branched, unsubstituted or nonosubstituted or nufti-substituted with

-OH -SH, -NHz, -NHC~ to -NHC6 al kyl, -N(C, to C6-alkyl)z, -NHC6 to - NHC~4
aryl, -N(C6 to C 4 aryl)2, -38 N(C, to C~ alkyl)(C6 to C 4 aryl), -NQzZ
-CN, -F, -d, -Br, -1, -OC, to-O0C6 alkyl, -OC to -OC 4 aryl, -SC, to
-S-C6 alkyl, -S-C6 to -S-C 4 aryl, -So2, - -SOZCI to SQzZC6 al kyl, -SQzC6 to
-SQZC, 4 aryl, -0SQzZC, to -0S02C6 al kyl, -0OSQzC6 to -0OSOzC, 4 aryl, -COCH,
-(COC to -(COCS alkyl, with nono-, bi- or tricyclic, saturated or
nmonounslat ur at ed| or nufti-unsaturatfed carbocyclic conpounds| w t h93-t19414
ring ellemergs, W th4mhheebendy-or firi cyglyridybaiing-at eq orl nonounsaétharled o
nuf ti - umsatorated neterucyuu,j;ruupb Wt 5 t0 IS5 T[Ty el EMEMgR; %41 to| 6

het er o |at ong, V\hlch y are _the @6 tjo G 4 be ryl
or oups |r§;| 4%&&@6&9%1 %@?{Holﬁn}ﬁ _ 1 bAdnél
unsubst|i tuted of nonosubstituted ¢r FOTLFESPBSEI Ut dd wit hl R4, TEF@ éﬁg R3
may be |t he 18ame| ot mstfRioRsie-3-3hi  one of ™M two rdprdsen i ng_Rfardlgen ahd
furtherlnore, RZ|and R3 can represgnt -33-dichtgodlhkyl ,| unsublstit iQGkd182
nmonosubsti it ed| or 4vwpftidylmetisdd t ufed wpridydthineSH, -|NH2, NHC, tmethdddCo

al kyl, =N(C 10 C6 arkyr) 2, -NOZ, -CN” -F, -d, -Br-, -1, -OC-10 OCo
al kyl, -S-C, to -S-C6 al kyl -phenyl, -pyridyl -phenyl, unsubstituted or
nmonosubstituted or nufti-substituted with -OH -SH, -NH2, -NHC~ to - NHC3
alkyl, -N(C~ to C3-alkyl)z, -NO2, -CN, -COOH, -COCC, to -COOC3 al kyl, -F,
-d, -Br-, -OCl to -O0C3 alkyl, -SC, to -SC3 alkyl, -pyridyl,

unsubst iE%ﬁ' PR st symh@chueg" Iiehtive Suﬁpbuﬁd&tcﬁf@dﬂnﬁlm t M@% n=CN, COCH,
-COOL, to - al kyl, -d, -Br-, -OC, to -0C3 alkyl, -S-C~to -S-C3

al kyl as well as -39 O CH3 N -N H3C CH3

-

Example 12: N-(3,5-Dichloropyridine-4-yl)—[1-(3-methoxybenzyl)-7-

azaindole-3-yl}-glyoxylic acid amide

1-(3-Methoxybenzyl)-7-azaindole (3.57 g, 15 mmoles) is dissolved in 50 mL of t-butyl
methyl ether. A solution of 1.54 mL of oxalyl chloride (18 mmoles) in 10 mL of t-butyl
methyl ether is added dropwise at 0°C with stirring. Subsequently, the mixture is refluxed
for 2 hours, after which the solvent is distilled off under vacuum. The resulting 1-(3-
methoxybenzyl)-7-azaindole-3-yl-glyoxylic acid chloride is obtained as a solid residue,

which is suspended in 50 mL of tetrahydrofuran (THF).

To a suspension of 2 g of sodium hydride in 20 mL of THF, 2.4 g of 4-amino-3,5-
dichloropyridine (15 mmoles) in 30 mL of THF are added dropwise at -5°C. The mixture
is then kept for one hour at 20°C with stirring. Subsequently, the previously prepared
suspension of 1-(3-methoxybenzyl)-7-azaindole-3-yl-glyoxylic acid chloride is added



OCH3 N~-OHBCHOHNN~JN. NHCHHTfurthernore, the NRzR3 group can
represent together - O- S-NS OZ and R4 represents -N~ -C H3 -H, -OH,
-SH, -NH2, -NHC, to -NHC6 al kyl, -N(C, to C6 alkyl)2, NHC6 to NHC~4 aryl,
N(C6 to C, 4 aryl)2, -N(CL to C~ alkyl)(C6 to C, 4 aryl), -NHCOC~ to - NHCOC6
al kyl, -NQZ, -CN, -COOH, -COCC, to -COOC6 al kyl, -(COC, to -(COC6 al kyl,
-(CSC, to -(CS)C6 alkyl, -F, -d, -BF254, -OC, to -OC6 alkyl, -OC6 to
-O0Caaryl, -S-C, to -S-C6 alkyl, -S-C6 to -S-C, 4 aryl, -SCC, to -SOC6

al kyl , -&op@isctad absaizr@>C.alHiydlly, 2he FiagEoomoyiucald sefluned feat 4 dosm| aferowhiche
conpounds of . fornmula 1 of claim1l erein the pbases .arg neutralized with
" or gant Be oG R etoded yofesvaihln, o Rshut i€ sBREF So G So.mtth of Rtk Ghrtleor
organi ¢ HRSEG AL dfelhichl YTRTpASRs & septhted Nindefle tdtgHAtpRA ALY wABKEAN LW
sal ts. -40 3. The conpounds of formula 1 of claing 1 or 2 with an
asymret rvates ar bom salvent it disided gfbrumpden fyacuunt gingh the fegidup are¢nystallized Drom

m xtures. or, in.the case of several asymmetric carbon atons, the

di ast er e18(?1§8%‘r°il‘c forns.

Yield: 3.5 g (51.5% of the theoretical)

Melting point: 165° - 167°C

Using the synthesis method given, numerous other compounds of formula 1 with n =2 can

be synthesized, of which the following are listed by way of example:

R
R—N
N\
(C=0),
\ \
-
N N
k1
1
Melting Point
Example R! -NR*R? [°C]
3,5-dichloro-4- 165 - 167
12 3-methoxybenzyl- pyridylamino- isopropanol
4-pyridylamino- 275-278 dec.
13 4-fluorobenzyl- x HCl1 DMF
3,5-dichloro-4- 201 - 202
14 4-fluorobenzyl- pyridylamino- ethanol




4. The conmpound of fornmula 1 of any one of clainms 1 to 3 with n

sel ected fromthe foll ow ng conpounds:

N- (4-pyridyl met hyl) - 1-cycl opr opyl net hyl

1,

- 7-azai ndol e- 3-carboxylic acid am de

N- (3, 5-di chl oropyri di ne-4-yl)-1-isobutyl - 7-azai ndol e- 3- carboxylic acid
am de N-(3,5-dichloropyridine-4-yl)-1-hexyl-7-azai ndol e-3-carboxylic acid
ani de - 26 -
N-(3,5-dichloropyridine-4-yl)-1-cycl opropyl methyl-7-azai ndol e- 3- carboxylic
acid afide N-(4-pyridyl nethyl)-1-[( 4- Ar6HyHEREY ) - 7- azai ndol @Q&S&rd?@xyl ijc
aci d am delS 4-chlorobenzyl- x HCI 2 DMF
N- (3, 5{drcnror gpyri di ne- Z-yT ) - I- (&~ 1 1 3I9Ideigereyd-) - 7-|[azai ndol e- Jpsar Xyt
acid am de - ; ino-
N ( 3 a %;C}P' ordpys ﬁ4 uftllero_t:er;zlyll da rr/-g%ndylammo l 2 do ethanol l Je
acid am de - 0 z -a alnoe- ca ox ilc
acid af deﬁ\l-( 1I‘Oly é‘ﬁ%?)%/z za| ‘i"ﬁn ?lelxﬂl | cid nof y
N (2, 64di chl or dphenyl ) - 1- ( 2- rret hyl pRopdipklompieyyly - 4z aj ndoI e- 3- 1éér*bkﬁ$yl ic
aci d ain del&nd 4-chlorobenzyl- amino- 2 ethanol
N- (3, 5{di chrorgpyri dr ne- 4-yT) - I-(j4- pyr 4catbeai/hyT) - /- azal ndol e235CargaoxyT 1jc
aci ﬂ afi de19 I—41 éﬂpgﬁge@wound of pﬁg{ymol of any one ofjsghdpsil tq 3
W t ng= 1, seheeted—fromte—fottown
N (3, 5{di c% or gpyr 'ﬂhuoroﬁeﬁ'zy]- (1-(3-vﬂ é?ﬁ%%dégodﬁyr -|7- %zai ndol ézgg{a}{%oll)l
3,4-dimethoxy- 173 - 176
21 4-fluorobenzyl- phenylamino- 2 ethanol
3,5-dichloro-4- 176 - 178
22 4-methylbenzyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 140 - 142
23 4-hydroxybenzyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 241 - 244
24 3-hydroxybenzyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 215 - 218
25 cyclopropylmethyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 165 - 167
26 n-hexyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 152 - 154
27 isobutyl- pyridylamino- 2 methanol
3,5-dichloro-4- 114 - 116
28 2-methyl-propene-3-yl- pyridylamino- 2 methanol
3,5-dichloro-4- 166 - 168
29 2-methoxyethyl- pyridylamino- 2 methanol
3,5-dichloro-4- 181 - 183
30 1-naphthylmethyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 199 - 201
31 4-pyridylmethyl- pyridylamino- 2 ethanol
3,5-dichloro-4- 196 - 198
32 CH pyridylamino- 2 ethanol
3
H,C \\
N-© l
63 - 66
33 4-fluorobenzyl- -N(C,H,-OCH,), 2 methanol
184 - 185
34 4-fluorobenzyl- —N 0 2 ethanol
N/




gl yoxylic acid am de
N-(4-pyridyl)-(1-(4-fluorobenzyl)-7-azai ndol e-3-yl)-glyoxylic acid am de

hydr ochl ori de

N- (3, 5-di chl oropyridi ne-4-yl)-(1-(4-fluorobenzyl)-7-azai ndol e-3-yl)-gl yoxyl
ic acid am de N-(4-pyridyl)-( 1-(4-ch|_c§7o_benzyl ) - 7-azai ndol e- 3-yl ) -gl yoxylic

acid am de hydrochl

ori de

N ( 3, 5- di chforopyrijdime=4=yt)=(t=<(g=chtor U'UUIILYJI = azarhdoles3—y)—=gl yoxyl
ic acid amjde / 188 =191
7/
N- (3, 5-di cHl oropyrildi defluerpbsnzyly (4. anw ) {7- &zai nddFB28oy 1 ) | gl yoxy
lic acid arfi de \o
N ( 2, 6- di citerophersyt—(i+—(4—chtergobenzy—Fazaingote—3 yIT‘._/, ¢ ;v%g)%yl c acid
am de N (4-car boxyphen - (1- (4-f | yor obeghzy\ ) - 7- azai ndol ¢- 3- -'gl'yokylic
acid am ((jg, 36 Yh 4'fl Orébeng;’ll" — yl\}-—- 2 ‘\/@’ganOIy y
N- ( 4- et hoxycar bonyliphenyl ) - (1- (4-f [luor obenzfl ) - 7- azai ndoll e- 3-yl ) - gl ypxyl i c
acid am de 5 = 2§7 3 9%%(
N- ( 3, 4- di mgt hoxyphenyl ) (1-(4-f| uofobenz - 7- azai ndol e- B4 2 iC
aci(d am de 3%/ P y4-)ﬂu%rob(enzyl- l?l\ ) I\? 2 )DﬁF y
N- (3, 5-di chjl oropyri|di ne-4-yl)-(1-(4- n)é‘f ber\yz_ﬁlcﬁ - Y- azai ndol e- 3-yl ) - gl yoxyl
ic acid ani|de . N
N- (3, 5-di cl{l oropyrifdi ne-4-yl )=~ (1- (4- hydkexybenzyl ) 7-aza| ndol e- 3-yl ) } gl yoxy
lic acid afide e CH, 10 -313
INi-E:?’:agi glg !greﬁyrl di 'l?ﬂé‘ox%f)énz% FS ne/dr ‘q}efnzyl) 7 azajn Ollﬁ\/l yl ) gl yoxy
N (3, 5-di clpl oropyriidi ne-4-yl)-(1-cy cI/Bbr yl r}é‘t"t@l t 7-aza| ndol e- 3-yl )} gl yoxy
lic acid anide N
N- (3, 5-di chl oropyrijdi ne-4-yl)-(1-hexyl Hzeazai Rdol ey 3-yl ) rgl yoxylic agcid
am de N-(3})5=dichloropyridine-4-yl)-(1-Tsohutyl-7-hzaindple-3-yl)-gllyoxylic
aci d ami de|N-(3, 5-di chi oropyri di nel 4-yl)< J 160 — 162
1- ( 2- met hyll pr &Ene 3- yHjuctebenaylndo| e-f3- yI yoxyl | c Zci{d amiettme
N- (3, 5-di cll oropyridi ne-4-yl)-(1-(R- rr?‘tl ) - 7- azai hdol e- 3-yl ) -{jgl yoxyl
ic acid amide |
H,C  CH,
N — 312-315dec
N .
40 4-fluorobenzyl- *—</ /]] 2 DMF
N
/
H

The inventive compounds are strong inhibitors of phosphodiesterase 4 and of the release of

TNFa. The therapeutic potential is confirmed in vivo, for example, by the inhibition of

the asthmatic late phase reaction (eosinophilia) as well as by the effect on the allergen-

induced vascular permeability of actively sensitized Brown Norway Rats.

Inhibition of Phosphodiesterase

The PDE 4 activity is determined in enzyme preparations from human polymorphonuclear

lymphocytes (PMNL) and the PDE 2, 3 and 5 activity is determined with PDE from



42
N- (3, 5-di chl oropyri di ne-4-yl)-(1-(1-napht hyl net hyl ) - 7- azai ndol e- 3-yl ) - gl yox
ylic acid am de

N- (3, 5-di chl oropyridi ne-4-yl)-(1-(4-pyridyl methyl)-7-azai ndol e-3-yl)-gl yoxy

(
lic acid am de N-(3, 5-dichloropyridine-4-yl)-(
1- (3, 5-di met hyl i soxazol e- 4-yl met hyl ) - 7-28zai ndol e-3-yl ) gl yoxylic acid amni de
N, N- bi s( 2- met hoxyet hyl)-(_ 1-(4-fluorobenzyl)-7-azai ndol e-3-yl)-glyoxylic
aci d ani lengqm thrampegidese bEman ) blgody ¥ap paBiceaglsieg -Vgt}yébtliéltei-cBacCF@@trr%gmHoati de

{1-(4-fl enzyl )sal- i pdgl e-3-vy] ) - yl.i i L :

(5 s di Y R 120, e 4 ?%O?Eﬁ {ehi %tengyl%‘? Afdsfbocyts 1ichs Rlgsma, in e, ;
aci d (4-supkiylapt RedePaattd) from the erythrocytes and leukocytes. The thrombocytes are lysed

N ( 6- net hyl uraci | -5-3/I )-(_1-%4-f| uor obenzyl ) - 7- azai ndol e- 3-yl ) - gl yoxylic
aci d anilpe ultrasound and used in the PDE 3 and PDE’5 assays. For the determination of the

N (3.6 ot VRS lieStbloto n drd iRy FRBRGY') plfedianah ol ohagey i

N- (1, 3, Gedliihmdiyhilentisacl NaGl ghadidnis 4kl tHeuPDELE pEj )5 gbtainad footie- &syy.) Thley oxy
lic acid _ani de_ and . : . :
N (1, 2, 2MNLs, fos Abe EDE ¢ detqrmuination) a5g dspaiad py)a subssgient deiran sadymentation| i ¢
acid am e : h.Z: ou 0. one
of ol ai riotygd b liRlenP CrhingRb REhc O PRARD RYSr Bl ol P derna iR
convert ekiéy theanshotytas i dilicdntainete airé hised twithimGamageessat 4°C by the addition
7-azai ndol e- 3-carboxylic_acid chlorides and subsequent éﬁz &% reaction with
0

pri mary ¥rlGudoplhyapteays hutfer dgaveM igNHaCh 18 mM, ehiNak duMgef EPTA,
f I i T The: i f - af | .8 41,

B e e e R
used as woasbuall oThe eugenmatith eofsy phéraeurs coftrifulgetioh atz 4P @dal 48,800 x g contains

the cytosolic fraction of the PDE 4 and is used for the PDE 4 measurements.

The phosphodiesterase activity is determined using the method described by Thompson et
al. with some modifications (Thompson, W.J. and M.M. Appleman, Assay of cyclic
nucleotide phosphodiesterase and resolution of multiple molecular forms of the enzyme,

Adv. Cycl. Nucl. Res. 1979, 10, 69 - 92).

The reaction mixtures contain 50 mM of tris hydrochloride (pH 7.4), 5 mM of magnesium
chloride, the inhibitors in various concentrations, the corresponding enzyme preparation as
well as the further components necessary for determining the individual isoenzymes (see
below). The reaction is started by the addition of the substrate, 0.5 uM of [*H]-cAMP or
[*H]-cGMP (approximately 6000 CPM per test). The final volume is 100 ml. Test
substances are mixed as stock solutions in DMSO. The DMSO concentration in the
reaction mixture is 1% v/v. The PDE activity is not affected by this concentration of
DMSO. After the reaction is started by the addition of substrate, samples are incubated for
30 minutes at 37°C. The reaction is stopped by heating the test tubes for 2 minutes at

110°C. The samples remain for a further 10 minutes in ice. The addition of 30 uL of 5’-
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For the inventive compounds, ICs, values ranging from 10® to 10° M were determined for
the inhibition of the phosphodiesterase 4. The selectivity towards the PDE types 2, 3 and
5 amounts to a factor of 100 to 10,000.

By way of example, the results of the inhibition of the PDE 4 are summarized in the

following Table for selected examples:
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culture solution and sensmzed passively by the addition of human IgE and the cell

suspension is brought to a concentration of 2 million cells/smL in RPMI 1640
(supplemented by antibiotics, 10% fetal calf serum, 2 mM of glutamine and 25 mM of
Hepes). This suspension is distributed on six-well cell culture plates (1 ml/well). The
cells are pre-incubated for 30 minutes with the test substances in different final
concentrations and subsequently stimulated to release TNFa by the addition of anti-IgE
(7.2 ug/mL). The maximum release into the culture medium takes place after about 18
hours. During this period, the cells are incubated at 37°C and 5% carbon dioxide. The
culture medium (supernatant) is recovered by centrifuging (five minutes at 4000 rpm) and
kept at -70°C until the cytokin is determined. The TNFa in the supernatant is determined
with so-called sandwich ELISAs (basic material Pharmingen), with which cytokin

concentrations ranging from 30 to 1000 pg/mL can be determined.
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stimulated cells secrete large amounts of TNFa, which can be reduced, for example, by
PDE 4 inhibitors as a function of the dose. From the percentage inhibition (TNFa release
by the cells, stimulated with anti IgE = 100%) of the substances tested at different

concentrations, the ICs, (concentration at 50% inhibition) is calculated.

For the inventive compounds, IC;, values ranging from 107 to 10° M are determined.

By way of example, the results of the inhibition of the release of TNFa is summarized for

selected examples in the following Table:

Example Inhibition of TNFa Release
Concentration Inhibition [%]

14 0.3 umole/L 92

16 1.0 ymole/L 90

17 1.0 ymole/L 91

27 1.0 umole/L 91

Inhibition of the Late Phase Eosinophilia 48 Hours After Inhalative Ovalbumin Challenge
Using Actively Sensitized Brown Norway Rats

The inhibition of pulmonary eosinophilia infiltration by the inventive substances is tested

on male Brown Norway Rats (200 - 250 g), which had been actively sensitized against
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>>g Bl EERINydft1ddd HéllD%Mution per animal on days 1, 14 and 21. In addition, the animals at the

same time received Bordetella pertussis vaccine dilution injected 0.25 mL i.p. per animal.
On the 28th day of the experiment, the animals are placed individually in open 1 L
Plexiglas boxes, which are connected to a head-nose exposure device. The animals are
exposed to an aerosol of 1.0% ovalbumin suspension (allergen challenge). The ovalbumin
aerosol is produced by a nebulizer (Bird Micronebulizer, Palm Springs CA, USA), which
is operated with compressed air (0.2 MPa). The exposure time is one hour, normal

controls being nebulized also for one hour with an aerosol of 0.9% salt solution.

Forty-eight hours after the allergen challenge, there is a massive migration of eosinophilic
granulocytes into the lungs of the animals. At this time, the animals are anesthetized with
an excess of ethyl urethane (1.5 g/kg of body weight i.p.) and a bronchoalveolar lavage
(BAL) with 3 x 4 mL of Hank’s balance solution is carried out. The total cell count and
the number of eosinophilic granulocytes of the pooled BAL liquid are subsequently
determined with an automatic cell differentiation instrument (Bayer Diagnostics Technicon
H1E). For each animal, the eosinophiles (EOS) in the BAL are calculated in
millions/animal: EOS/ul x BAL recovery (mL) = EOS/animal.

For each test, 2 control groups were run (nebulization with physiological salt solution and

nebulization with OV A solution).

The percentage inhibition of the eosinophilia of the experimental group, treated with

substance, was calculated according to the following formula:
{({OVAC - SC) - (OVAD - SC)) / (OVAC - SC)} x 100% = % inhibition

(SC = vehicle-treated control group challenged with 0.9% salt solution; OVAC = vehicle-
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test substance.

The inventive compounds inhibit the late phase eosinophilia after i.p. application of 10

mg/kg by 30% to 100% and, after oral application of 30 mg/kg, by 30% to 75%.

The inventive compounds accordingly are particularly suitable for producing drugs for the

treatment of diseases, which are associated with the action of eosinophiles.

By way of example, the results of the inhibition of the eosinophilia for selected examples

are summarized in the following Table:

Example Inhibition of Eosinophilia
Dose/Application Inhibition [%]
14 10 mg/kg 1.p. 62
10 mg/kg p.o. 59
16 10 mg/kg i.p. 100
10 mg/kg p.o. 70
17 10 mg/kg i.p. 75
10 mg/kg p.o. 32
27 10 mg/kg i.p. 50
10 mg/kg p.o. 70
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individually in open 1 L Plexiglas boxes, which are connected to a head-nose exposure
device. The animals are exposed to an aerosol of a lipopolysaccharide suspension (100 ug
LPS/mL of 0.1% hydroxylamine solution) in PBS (LPS provocation). The
LPS/hydroxylamine aerosol is nebulized by a nebulizer (Bird Micronebulizer, Palm
Springs CA, USA), which is operated with compressed air (0.2 MPa). The exposure time
is 40 minutes, normal controls being nebulized also for 40 minutes with an aerosol of

0.1% hydroxylamine solution in PBS.

Six hours after the LPS provocation, there is a maximum, massive migration of neutrophil
granulocytes into the lungs of the animals. At this time, the animals are anesthetized with
an excess of ethyl urethane (1.5 g/kg of body weight i.p.) and a bronchoalveolar lavage
(BAL) with 3 x 4 mL of Hank’s balance solution is carried out. The total cell count and
the number of neutrophil granulocytes of the pooled BAL liquid are subsequently
determined with an automatic cell differentiation instrument (Bayer Diagnostics Technicon
H1E). For each animal, the neutrophiles (NEUTRO) in the BAL are calculated in
millions/animal: NEUTRO/ul x BAL recovery (mL) = NEUTRO/animal.

For each test, 2 control groups were also run (nebulization with 0.1% hydroxylamine
solution in PBS and nebulization with 100 yg LPS/mL of 0.1% hydroxylamine solution in
PBS).

The percentage inhibition of the neutrophilia of the experimental group, treated with

substance, was calculated according to the following formula:
{((LPSC - SC) — (LPSD - SC)) / (LPSC - SC)} x 100% = % inhibition

SC = vehicle-treated control group challenged with 0.1% hydroxylamine solution; LPSC =
vehicle-treated control group challenged with LPS (100 wg/mL 0.1% hydroxylamine
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are summarized in the following Table:

Example Inhibition of Eosinophilia
Dose/Application Inhibition [%]
14 1 mg/kg p.o. 80
22 1 mg/kg p.o. 64
27 1 mg/kg p.o. 52
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Claims

1. 7-Azaindoles of the general formula 1

in which

ncan be 1 or 2 and

R! represents

a -C, to —C,, linear or branched alkyl, unsubstituted or substituted one or more
times with -OH, -SH, -NH,, -NHC, to -NHC; alkyl, -N(C, to C,-alkyl),, -NHC, to
—NHC,, aryl, -N(C; to C,, aryl),, -N(C, to C, alkyl)}(C, to C,, aryl), -NO,, -CN, -F,
-Cl, -Br, -1, -O-C, to -O-C; alkyl, -O-C, to -O-C,, aryl, -S-C, to -S-C; alkyl, -S-C,
to -S-C,, aryl, -SO,H, -SO,C, to -SO,C; alkyl, -SO,C, to -SO,C,, aryl, -OSO,C, to
-0S0,C; alkyl, -OSO,C, to -OSO,C,, aryl, -COOH, -(CO)C, to -(CO)C; alkyl, with
mono-, bi- or tricyclic, saturated or monounsaturated or multi-unsaturated
carbocyclic compounds with 3 to 14 ring elements, with mono-, bi-or tricyclic
saturated or monounsaturated or multi-unsaturated heterocyclic groups with 5 to 15
ring elements and 1 to 6 hetero atoms, which preferably are N, O and S,

the C, to C,, aryl groups and the carbocyclic and heterocyclic substituents, in turn,

may be unsubstituted or monosubstituted or multi-substituted with R*,

-C, to C,, alkenyl, monounsaturated or multi-unsaturated, linear or branched,
unsubstituted or monosubstituted or multi-substituted with -OH,-SH, -NH,, -NHC,
to -NHC, alkyl, -N(C, to C,-alkyl),, -NHC, to -NHC,, aryl, -N(C, to C,, aryl),, -
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N(C, to Cq alkyl)(Cq to Cy4 aryl), -NO,, -CN, -F, -Cl, -Br, -, -O-C, to -O-C; alkyl,
-0-C4 to —0O-Cy, aryl, -5-C; to -S-C; alkyl, -S-C; to -S-C,, aryl, -SO,;H, -SO,C;, to -
SO,Cs alkyl, -SO,Cq to -SO,C,, aryl, -OSO,C, to -OSO,C, alkyl, -OSO,C, to
-0S0,C,, aryl, -COOH, -(CO)C, to -(CO)C; alkyl, with mono-, bi- or tricyclic,
saturated or monounsaturated or multi-unsaturated carbocyclic compounds with 3 to
14 ring elements, with mono-, bi-or tricyclic saturated or monounsaturated or
multi-unsaturated heterocyclic groups with 5 to 15 ring elements and 1 to 6 hetero
atoms, which preferably are N, O and S,

the Cq to C,, being aryl groups and the carbocyclic and heterocyclic substituents, in

turn, may be unsubstituted or monosubstituted or multi-substituted with R,

R? and R® may be the same or different, only one of the two representing hydrogen and
furthermore, R? and R? can represent

unsubstituted or monosubstituted or multi-substituted with -OH,-SH, -NH,, -
NHC, to -NHC; alkyl, -N(C, to C,-alkyl),, -NO,, -CN, -F, -C], -Br-, -1, -O-C, to -
0-C; alkyl, -S-C, to -S-C, alkyl -phenyl, -pyridyl

-phenyl,
unsubstituted or monosubstituted or multi-substituted with -OH, -SH, -NH,, -NHC,
to -NHC; alkyl, -N(C, to C;-alkyl),, -NO,, -CN, -COOH, -COOC, to -COOC,
alkyl, -F, -Cl, -Br-, -O-C, to -O-C, alkyl, -S-C, to -S-C, alkyl,

-pyridyl,
unsubstituted or monosubstituted or multi-substituted with -NO,, -CN, -
COOH, -COO0C, to -COOC, alkyl, -Cl, -Br-, -O-C, to -O-C, alkyl, -S-C, to -S-C,

alkyl

as well as
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furthermore, the -NR’R? group can represent together
—N O —N S —N SO, —N —CH,
__/ \_/ __/ \__/

and R* represents

-H, -OH, -SH, -NH,, -NHC, to -NHC; alkyl, -N(C, to C; alkyl),, NHC, to NHC,,
aryl, N(C4 to C,, aryl),, -N(C, to C4 alkyl)(Cq to C,, aryl), -NHCOC, to -NHCOC,
alkyl, -NO,, -CN, -COOH, -COOC, to -COOC; alkyl, -(CO)C, to -(CO)C, alkyl,
-(CS)C, to -(CS)C, alkyl, -F, -Cl, -Br, -I, -O-C, to -O-C; alkyl, -O-C, to -O-C,,
aryl, -S-C, to -S-C, alkyl, -S-C4 to -S-C,, aryl, -SOC, to -SOC; alkyl, -SO,C, to
-SO,C; alkyl.

2. Physiologically tolerated salts of the compounds of formula 1 of claim 1,
wherein the bases are neutralized with inorganic or organic acids or the acids are
neutralized with inorganic or organic bases or tertiary amines are quaternized to quaternary

ammonium salts.
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3. The compounds of formula 1 of claims 1 or 2 with an asymmetric
carbon atom in the D form, the L form or in the form of D,L mixtures or, in the case of

several asymmetric carbon atoms, the diastereoisomeric forms.

4. The compound of formula 1 of any one of claims 1 to 3 with n = 1,

selected from the following compounds:

N-(4-pyridylmethyl)-1-cyclopropylmethyl-7-azaindole-3-carboxylic  acid
amide
N-(3,5-dichloropyridine-4-yl)-1-isobutyl-7-azaindole-3-carboxylic acid amide
N-(3,5-dichloropyridine-4-yl)-1-hexyl-7-azaindole-3-carboxylic acid amide
N-(3,5-dichloropyridine-4-yl)-1-cyclopropylmethyl-7-azaindole-3-carboxylic acid amide
N-(4-pyridylmethyl)-1-(4-fluorobenzyl)-7-azaindole-3-carboxylic acid amide
N-(3,5-dichloropyridine-4-yl)-1-(4-fluorobenzyl)-7-azaindole-3-carboxylic acid amide
N-(3,5-dichloropyridine-4-yl)-1-(4-methoxybenzyl)-7-azaindole-3-carboxylic acid amide
N-(4-pyridylmethyl)-1-(4-chlorobenzyl)-7-azaindole-3-carboxylic acid amide
1-(4-fluorobenzyl)-7-azaindole-3-carboxylic acid morpholide

N-(2,6-dichlorophenyl)-1-(2-methylpropene-3-yl)-7-azaindole-3-carboxylic acid amide and

N-(3,5-dichloropyridine-4-yl)-1-(4-pyridylmethyl)-7-azaindole-3-carboxylic acid amide.
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(1-(4-fluorobenzyl)-7-azaindole-3-yl)-glyoxylic acid (4-methylpiperazide)

H"O

b

N-(6-methyluracil-5-yl)-(1-(4-fluorobenzyl)-7-azaindole-3-yl)-glyoxylic acid amide
N-(3,6-dimethyluracil-5-yl)-(1-(4-fluorobenzyl)-7-azaindole-3-yl)-glyoxylic acid amide
N-(1,3,6-trimethyluracil-5-y1)-(1-(4-fluorobenzyl)-7-azaindole-3-yl)-glyoxylic acid amide

and

N-(1,2,4-4H-triazole-3-yl)-(1-(4-fluorobenzyl)-7-azaindole-3-yl)-glyoxylic acid amide.

6. The method of synthesizing compounds of formula 1 of any one of claims 1 to 4 with
n = 1, wherein 7-azaindole-3-carboxylic acids are converted by means of acid chlorides
into the analogous 7-azaindole-3-carboxylic acid chlorides and subsequently, by reaction
with primary or secondary amines, converted to the inventive compounds of formula 1

with n = 1.

7. The synthesis of compounds of formula 1 by the method of claim 6, wherein thionyl
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used as reactant, of a tertiary amine, such as pyridine or triethylamine, as well as of

inorganic bases, preferably alkali hydroxides or alkali hydrides.

9. The method for the synthesis of compounds of formula 1 of any one of claims 1 to 3
and 5 with n = 2, wherein 7-azaindoles are converted into the analogous 7-azaindole-3-yl-
glyoxylic acid chlorides with oxalyl chloride and subsequently into the compounds of

formula 1, with n = 2, by reaction with primary or secondary amines.

10. The synthesis of compounds of formula 1 by the method of claim 9, wherein 7-
azaindole-3-yl-glyoxylic acid chloride is reacted with primary or secondary amines in the
presence of an auxiliary base, preferably in the presence of an excess of the amine used as
the reactant, of a tertiary amine, such as pyridine or triethylamine, as well as of inorganic

bases, preferably alkali hydroxides or alkali hydrides.

11. The use of compounds of formula 1 of any one of claims 1 to 5 as therapeutic active



51098 ()- 5100& ()- ' 4"#$eG C510%& ()- ' 4510%& ()- 510%& ()- 510%& ()-
'45109& ()- $| XYZ[ | obUAS - 109K#& () - 10#10#10# &yS#10%4& ()- &6#10%& ()-
YIMLO%#&' ()- | #10%#& ()-" S&d|[:bU45 90100K#&' ()- . H#10UKH#& ()- +109K#& () -
O* #100K#& ()- H#HI100K#& ()-  #109K#& ()- dXvU4A5 1094& ()- #10%& ()-

- 109%t& () - 10K#10k#10k# Sy#10%K#&' () - 0%K#& ()-L]|[:vU45s 10%t& () -
Y#100%4& ()- 109%& ()- L#109%& ()- #10W& ()- #10%& ()-]_|\<vU45

oo IYETUEHS Tobatle Tisosdon Bhgrehicinad WY bie oG M fisiscy ot <oeo

4, 10%#&HOMifbition &F Tm&s(tﬁeripellﬁ%?f% dsefiff, , 1098& () - <, 10%#& () -
hL, 4, 10%& () - <, 10%4&’ ()-<' . L0%& ()- <, LOY&' () - <, 10%t&’ () - < |/234eG+4, 109

& ()-<' , 10%4& ()-<, 10%:& ()-<, 1004& ()-<' , 10%:& () - <4BEFI WeE+4, 10%& () -,
0%#&' ()-<, 10%#&' ()-<, 10%#&' ()-<' -, 10%#& () - <, 10%#& () - <Z[ ] knopgr hM@, 10#10#
, 109%4& () -<', 10%#& ()-<, 10%#& ()-<, 10%t& ()-<' rsx3oN-3 - #109E#& () -

@ #109EH#& () - &H109EH#& ()-  #109E#& ()- ! 10%EH& () -

@LOYEH#&' () - 10#<zfg|[:-310E# : #10%EH#& () - &L9z#I10YE#& ()- 96GLOYEH& () -
310%E#& () - @#10YEH#&' ()- /-10%E#& ()-ghin; bA310E# | #10%#& () - #10%t& () -
L10%+&' (12- TH08480f( Jompound9@Riqrmul0 Exf GEs ook [of AddmEA 1041 @esi&rdpeutic active

| 109%4&' 1094t - #10%#& 1ocy

Wlovie: (JEredBuR Iy HoomrebEsOq obdnediomal Cridsider che reumeRt e St
#MLOY8 & 1) 1ok dt@énl 04 ?ﬂ& &lés)terﬁéleoﬁ/mh@b apeu u(séfu( 10%#& () -

10% & ()-S y10%t&' ( 09%t&' () - @0%#& () - 10#10#10#( 10%+& () - 09[{e| [][:(1
Y7 109%#& ()- " 109%& ()- " 10%t& ()- @O0%*& ()-3 ~10%& ()- " 10%t& ()-Se
| vU4  109%K#& ()- 109K#& ()- & 109K#& ()- 10#10#10# : 10%t& () -

109%#& ()-1i M Z9vU4 @ 109%#& ()-3 /L10%#& ()- & "109%#& ()- S

109%#& () -F!'Y'10%@88 ()-G Y'10%#& ()-G vU4 f10% & ()-( 10% & ()-

10%". & ()-( @O0%t& ()-(10k#10k#10k# 8109k#& ()- )-15C [:vU4 Y 10%t& ()-
109 & ()- 10%t& ()- @09 #T & ()- 109& ()- 8 f10%t& ()->;|[:vUs
4#10%18&'18) - U&B#ﬂﬂ%ﬁ&n@oundﬂﬁﬂ/ﬁ&h’(u)a 1 9ff clnad' 10)5 'as thepspeatic )actlmom@ih

610042 Y epZPISUO of g dor e kBoR 1 13055t OV Ar 459 fﬁ#\%ﬁ? the

10%#&' (). ctsc;pe/& gu)lessz [ vU4  &L-S10%#& ()- +10%#& ()- ("10%#& ()-
& 10%#& $10% & ()- | "1 10%#& ()-MqvUs @O%& ()- 10%H& ()-

@L0%& () - 1o~#10~#1o~# 31 10%#& ()- y/ #10%#& ()-q#|,|[:vUs "10%t& () -

1 10%:& ()- @ 10%:& ()- !10%:& ()- 10%:& ()- 10%:<& ()-,'})|[:vW4e

("10%t& ()- & 10%t& ()- " $!10%&' ()- 3" 10%#& ()-  10%t& ()-

g#10%& ()-)76|[:vU4 S#10%& ()-S 3 10%& ()- |1' 10%& ()- @ SH10%& () -
S @10%& ()- *@10%& ()-6LvU4 #10%& ()- "10%t& ()- z#10%t& () -

-109%#& ()-10"10"10" 5#10% & ()-SN. |[:vU4  10%& ()- Z10%& ()- 10%t& () -
1098 (14 Uscl 694k ¢ompoub8e@RIqrmulaG] [of-cldiow 10101 6y sherypeutis Potigingredients

#M 10968& ()- YL0%t& 1094 9 b g -
#1096+& E%?T the1 BegRara 15”g )‘%ﬁl Y, ‘{rgihg )tif‘égs&%‘q /#f&‘l‘g%?f?)‘glé”kh Qﬁlo# isg%‘g?%f}#@ (the

#109%8 (oot @OYWIR %h LO#10#10# Ok#10%#& () | +#109%& () MC| [ : vU410
1098 () - SHIOYHE ()-  y#10%& ()- 10%t& ()- SH#10%t& ()-
#109%+&' () - h| 0bU410 y@L0%:& () - 10#10#10# 1#10%+& () -

15.  Use of a compound of any of claims 1 to 5 as an active substance for preparing a
drug for the treatment or/and prevention of diseases, for which inhibition of TNFa is
useful, especially inflammations of the joints, arthritis, rheumatoid arthritis, arthritic
diseases, rheumatoid spondylitis, osteoarthritis, osteoporosis, sepsis, septic shock, gram-
negative sepsis, toxic shock syndrome, respiratory distress syndrome, asthma, chronic
pulmonary diseases, bone resorption diseases, transplant rejection reactions, autoimmune

diseases, lupus erythematosus, multiple sclerosis, glomerulonephritis, uveitis, insulin-
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<=>? @GA\BEkkcBH1 J KdthNa)PQREBiS/ KO 3, | Allergisc dedijghdt] vidisynatppiics dennvatifiz{ | dczemas,
allergic angiitis, eosinophile-induced inflammations, eosinophilic fasciitis, eosinophilic
pneumonia, PIE syndrome, urticaria, ulcerative colitis, Crohn’s disease, proliferative skin
diseases, psoriasis, keratosis, chronic obstructive lung diseases, diseases which can be
treated by neuroprotection, senile dementia, Alzheimer’s disease, loss of memory,
Parkinson’s discase, depressions, strokes, intermittent claudication, prostate diseases,
benign prostatic hyperplasia, pollakisuria, nocturia, incontinence, colics, urolithic colics,

male or female sexual dysfunctions as well as bronchodilators, for inhibiting development

of drug dependence as well as for reducing the development of tolerance.

16. Medicinal drugs, containing one or more compounds of any one of the claims 1 to 5

in addition to conventional, physiologically tolerated carriers and/or diluents or adjuvants.

17. The method for the preparation of a medicinal drug of claim 16, wherein one or more
compounds of any one of claims 1 to 5, together with conventional pharmaceutical carrier
materials and/or diluents or other adjuvants, are processed into pharmaceutical preparations

or/and brought into a therapeutically usable form.

18. The use of compounds of the general formula 1 of any one of claims 1 to 5 and/or of
pharmaceutical preparations of claims 16 or 17 alone or in combination with one another

or in combination with carrier materials and/or diluents or other adjuvants.



