NEW HETERCCYCLI C COMPOUNDS THEI R PREPARATI ON AND THEI R USE AS MEDI CAVENTS.
| N PARTI CULAR AS ANTI - ALZHEI MER AGENTS. FIELD OF THE I NVENTION. 5 The

i nvention relates to new heterocyclic conpounds, their preparation, to
pharmaceuti cal conpositions conprising themand to their use as therapeutic
agents, particularly in the treatnent of neurodegenerative or Al zhei nmer

di sease. BACKGROUND OF THE | NVENTI ON. 10 The present invention relates to
the prevention, treatnent and anelioration of neurodegenerative or

Al zheiner's disease, and nore particuljarly to the prevention, treatnent
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chol i nesterase inhibitors agents are known and used as a drug for the
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15 compounds which could act as anti-Alzheimer agents without interacting with peripheral
cholinesterase enzyme.
SUMMARY OF THE INVENTION.

The present invention relates to compound of formula G wherein:
the dotted circle line represents one double bond between CRs-CRg, and another double bond
20  between either CR>-CR3 or CR3-CR4 ; and either
a) R; R; R; Ry Rs Rg which may be identical or different are hydrogen, OH, (C;-Cs) alkyl,
aryl, heteroaryl, (C;-Cs) alkylaryl, aryl (C,-Cs) alkyl, alkoxy, hydroxy (C,-Cs) alkyl, alkoxy
(C,-Cs) alkyl, phenyl, (CH;),-COOH, Z, Z,,
or
25  b) Ry and Rsor ¢) Rs and R, taken together with the carbon atoms to which they are attached

form a 6-membered aromatic ring or form a 5- or 6-membered heterocyclic ring being




al koxy (Cl-Cs) al kyl, phenyl, (CH2), COOH, Z, Z1; and in all case a) and b)
and c); 5 at least one group anong R2 R3 Its is an el ectron w thdraw ng
group selected fromthe group conprising COOR COSR, CONRR , CN, COR, CF3,
SOR, SO2R, SONRR , SONNRR , NO2, hal ogen, heteroaryl, wherein It, R being
a group H, alkyl, cycloalkyl, arylalkyl, heteroarylal kyl, hydroxyal kyl,

al koxyal kyl , aryl oxyal kyl , al kyl am noal kyl, am noal kyl, heteroaryl oxyal kyl ,
10 hal ogenoal kyl, thioal kyl, thioal koxyal kyl, aryl, alkylaryl, hydroxyaryl,
al koxyaryl, aryloxyaryl, am noaryl, alkylam noaryl, hal ogenoaryl,

3 .
het eroaryl,. al kyl roaaryl, —al koxvhéter.oaryl Vi
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t he ni tr ogley), aylo heteroaryhi(CRCY) adkylarylpargh (Caclapatkfloalkean hydretyefCo€sr blky, ri ng of
at | east nmenhers, fer : r ] ered heterocyclic 15 ring,
optionall k%ﬁggt'l561*2%%?“‘3&@%‘?0%%2’%%%2 being as defined for R2, or R
and R t akell cksegearidd) amd d)h t he nitrogen atomto which they are attached
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4 R and R’ taken together with the nitrogen atom to which they are attached form an
heterocyclic ring of at least 3 members, preferably a 5 or 6 membered heterocyclic
15 ting, optionally substituted by one or more groups being as defined for R;, or
R and R’ taken together with the nitrogen atom to which they are attached form a
fused polyheterocyclic system preferably tetrahydroisoquinoline, indoline, isoindoline,
optionally substituted by one or more group being as defined for Rz;
and wherein
20  Z is a group defined by formula |(L)n-Z,, L is (Cy-Cs) alkyl, aryl, heteroaryl, phenyt, (C;-Cg)
alkylaryl, aryl{C,-Cs)} alkyl;
Z, is defined by formula

wherein X, Y is O, S; Ry, Rg which may be identical or different are hydrogen, (C{-Cg)
alkyl, aryl, heteroaryl, (C,-Cs) alkylaryl, phenyl, cyclopropyl, (CHz),-COOH; and
25 wherein n and m are an integer > |, preferably m is comprised between 1 and 4 and n
is comprised between 1 and 6;
and provided that at least one group Ry R; R3 Ry Rs or Rg is Z or Z; and that R, is not H or Z,;
or a pharmageutical salts or a stereoisomer thereof.

Another object of the invention is a compound according to ¢laim 1 of formula G*




RA RSRZI R6 N+ R2 RL G+ optionally under a anmoniumsalt form G+ W
wherein Wis the leaving group of an al kylating agent of formula R -Wor
under a pharmacol ogi cal acceptable salt. 5 In a preferred enbodi nent the
invention is related to a conpound of formula Ga or Glbord@ + RRa Ra : x4c:
RBRRNR RoONRa R R R GaGb Gl+ wherein R R2 R3 R4 RS R6 have the
sane neani ng as defined above. In another preferred 10 enbodinent R3 or RS
is an electron withdrawing group, or R3 and R5 are both an el ectron

wi t hdrawi ng group. In a preferred errb(adi ment the invention is related to a
conpound of formula & or &+ Z. Z~R3i 2, ZRZ'"\ RNN RL RB- a
RE @ R &R+ 5 wherein R RR RB R4 Rs R6 Z, Z, have the sane neani ng as
defined above in another preferred_4 enbodinment RZ or R3 is an el ectron

wi t hdrawi ng group, or R2 and R3 ar&4both an el ectron w thdrawi ng groups. In
a preferred enbodi nent the gnventi is melated to a conpound of fornula
GBa or 5 G3b or G3° R4 Z, Z° AR R4 Z, ZR3 R3 R3

optionally under a ammonium salt form G W~ wherein W is the leaving group of an
alkylating agent of formula R,-W or under a pharmacological acceptable salt.
5 In a preferred embodiment the invention is related to 2 compound of formula Gia or

GlborGl*

wherein B; Rz R3 Ry Rs Ry have the same meaning as defined above. In another preferred

10 embodiment R; or Rs is an electron withdrawing group, or R; and R; are both an electron

withdrawing group.
In a preferred embodiment the invention is related to a compound of formula G2 or
G2*
zZ,z, I
z, R
N;R‘
R6
R‘G




NI RZRNRZRE + R RER6 Rf RR' G3a GBb G3+ wherein R R2 R3 R4 Rs
R6 Z, Z, have the sane neani ng as defined above. In another preferred
enbodi ment R3 is an electron withdrawing group. In a preferred enbodi nent
the invention is related to a conpound Gla or G1 b or Gl+ to as defined
above wherein [ a) R2 and R3 or R3 and R 4 taken together with the carbon
atons to which they are attached forma 5 to 7 nenbered heterocycl e,
preferably selected fromlactame, N al kyllactane, N-aryll actaneg,
N-heteroaryl | actane, |actone, thiolactpne; or b) R and R6 or R and R2
taken 1t 00GhAEH RIRL Ry kIR, RELE b Ml nlcliie A BARLI BENR anchi: bRIME S 10 7
nmenber ed heterocyc 2, optionally substitut e y one or nore gfoups being as
defi ned abuobdirent RRRr Rp s 2n gleasionrwithdrawingogtpype ot Rt laud Rngesrbiothoam ¢lectom| at ed t o
a conpoung, : + . as t defined above wherein a) R2 and R3 taken

t oget her \?’mjtﬁa‘?ﬁ%%g?%on atons to which they are attached forma 5 20 to 7
menber ed het erlp@pedfaredembpdimghl the swension écirelated te hzempenad oRfemnilp (G3acr ane,
N-aryl kack3ps. g3+\F heteroaryl | actane, lactone, thiolactone; or b) R and R6
taken together on the sanme cycle or R, and R2 taken together with the
atons to which they are attached forma 5 to 7 nenbered heterocycle
optional |y substituted by ope or nor § groupzbes ng askdefined above for R2.
25 In a preferred enbopd ment “tHet i nve i on_is'relatedlto g compound G3a or
GBb or G3+ | ashgefjmaed_aBove R4 taken together
with the carbon 5 to]jwhich t 5 to 7 menbered

het erocycl e, preffcably-Select ed/T N-acrene, al kit | aBs ane,

N-aryl | act ame, RY het er baryl FacRane, Iq!‘ctone, tﬁﬁi ol actone; or b) R and R6
or R and R2 taken tog®t ey with the at'ayws to which theyp+are attached 5
forma 5 to 7 menbered heterocycle optionally substituted by one or nore
groups being as defined above for R2 . In a nore preferred enbodi nent the
i nvent i onWheteip &b Rl Re Ry Reofpbuye dhe sipe mganing,ppfefingd pbovesn amothen) g kyl |
R2 is H fgblbnbdldmiRbinEn: RIS an Sedtdn QlitREhWRR giduphdr awi ng group as

In a preferred embodiment the invention is related to a compound Gla or G1b or G1+

10 as defined above wherein
a) R; and R; or R; and R4 taken together with the carbon atoms to which they are
attached form a 5 to 7 membered heterocycle, preferably selected from lactame, N-
alkyllactame, N-aryllactame, N-heteroaryliactame, lactone, thiolactone; or
b) Riand Rg or R, and R, taken together with the atoms to which they are attached
15 form a 5 to 7 membered heterocycle, optionaily substituted by one or more groups being as
defined above for R;.
In a preferred embodiment the invention is related to a compound G2 or G2+ as
defined above wherein
a) R; and R; taken together with the carbon atoms to which they are attached form 2 5
20 to 7 membered heterocycle, preferably selected from lactame, N-alkyllactame, N-aryllactame,
N-heteroaryllactame, lactone, thiolactene; or
b) R; and Rg taken together on the same cycle or R, and R, taken together with the
atoms to which they are attached form a 5 to 7 membered heterocycle optionally substituted
by one or more group being as defined above for Ry.
25 In a preferred embodiment the invention is related to a compound G3a or G3b or G3+

as defined above




defined above, R4 and R6 is H, Z, is OCONR7/R8, R7 R8 being as defined
above. to In another enbodi nent the invention is related to a conpound of
formula G or G+ as defined above wherein R3 is a heteroaryl group selected
anmong oxazolinyl, thiazolinyl, j oxazolyl, thiazolyl, triazolyl or
tetrazolyl optionally substituted by one ore nore groups being as defined
above for Rz. In another enbodinment the invention is related to a conpound
of fornula Gor G+ as 15 defined above wherein R is (Cl-C4) alkyl,
-(L).-Z, wherein L is aryl, inis 1 is H, (Cl 4) al kyl, phenyl, aryl ;

Z, is R X R7 ' Y Sy js S and
Y i IsSO; E?, R@ [\%m"}'f@ﬁﬁ%;f(%%en%ﬂgdl llw e ga%th)&'é Cr e&[ls ta?lr gh%/gr%ééén,s o
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o oot YL ONOM {51 HrERed MDA e Ihveh@RL A0 ofif RBLAN dafly GBS 1000

times nore active | nervous system than 1'n peripheral nervous
syst em PNeherdim Ra is ({aeC4) alkyl, Bariodi (Fe€k) alkd, Roinpo gleatrinswighdrawing group as

acet yl CholeFRgsbSIARCad 1iPl] 2fis OBONRSRE R, ROGindls BlicBRbNA! | east 7 1000

times nore active’l tral nervous sys er Its oxidized form
than ih peri phamother modmt the snventiqeNSrelatrdde ajcpmpevod obforgpla Ebor @t M Anot her

obj ect ofychhes Ldye Wilfath & %thefe%mgué}gupogeléc%%ﬁgciﬁfolﬁyl asbhjined

above, e namnes mhlc

1- et hyl oxazqwlnhmqiﬁmmbé ohtstrezoly] optionatly W&rt@}q@bm}q OIS EEUpH Rt o; 2.
Et hyl as d ﬁned abave for R,.

1-net hyl -5 f dlnethylcarbanate) 1, 4- di hydr oqui nol i ne-3 arboxylate

Et hyl | - met hy| Inanpthey gmbosimaanhbe FpEatiantinreltcd)to 3 camprung of S’aa?‘h& &t & car bo$<y|

ate; 4 ﬁned above whcrcm R. is (C1-Cq) alkyl, -(L)u-Z4 whereles ar%! mis 1; Ry is H, (C;-Cs)
EthyII-net |net%ylcarbanate) ydrqu|noI|ne 3- car boxyl

ate; §lkyét Wl ary,
1-nethy| -Aif N, N-di net hyl t hi ocar banat e) - 1, 4- di hydr o- 5- G- qui nol i ne- 3- car boxyl
at e;

wherein X and Yare O,or X isOand Y is Sor X is S and Y is O; Ry, Rg which may be
20  identical or different are hydrogen, (C;-C,) alky! or (C;-Cy) alkylaryl or phenyl.
Another object of the invention is the compound as defined above and comprising at
least one radical C=Y, Y being O or S, and an oxidable and non protonable nitrogen atom N
wherein the distance d between the at least one carbon atom of the radical group C=Y and the
nitrogen atom, when oxidized, is comprised between 0.3 and 0.8 nanometers, preferably 0,4
25 and 0,7 nanometers.
Another object of the invention is the compound as defined above which is an
acetylcholinesterase inhibitor, at least 500, preferably at least 1000 times more active in
central nervous system CNS than in peripheral nervous system PNS. In a specific

embodiment the compound is an acetylcholinesterase inhibitor, at least 500, preferably at least




10 6. Ethyl

1- met hyl - 5- (NN-di net hyl t hi ocar bani at e) - 1, 4- di hydr o- 5- S- qui nol i ne- 3- car boxyl
ate; 7.

1- Met hyl - 5- (N, N-di net hyl car bamat e) - 3- (N, N- di et hyl car boxam do) - 1, 4- di hydr oqu
i noline;, a.

1- Met hyl - 7- (N, N-di net hyl car bamat e) - 3- (4, 5- di hydr o- 4, 4- di net hyl - 2- oxazol yl ) -
1, 4- di hydroqui noline; 9. :

1- Met hyl - 5- (N, N-di net hyl car bamat e) - 3-t3ri f | uoronet hyl -1, 4-di hydr oqui nol i ne;
15 1o. I\}Eot ﬂ ti neg nzore active in central nervolys system CN under jts oxidized form than in

(+/-)-1- 4- et hyl ﬁhenyl sul f1nyl) N, N- di met hyl car bamat e) - 1, 4- qui
nol i ne; petip eral nervous system PNS under its non oxidized form
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I nol i ne; % di et hyl car bamat e) - 3- ( N- phenyl sul
f omani de)ﬂliﬂweépﬁyt’#ﬁ fﬂl'iOWs)I i ne 13.

L-Nethy -5, Eng) Cheblth DEMMLGRBASRIR) 1 - Quibobudi sl nol | ne: 14
Et hyl | - net hyl = 2- phe hyl car bamat e) - 1, 4- di hydr oqui nol i ne- 3
- 20 car box 1@{ {gmetjgg -5 -EY. qulmethylcarbamate) I4-d1hydroqumohne—3 carboxylate

1.2, 41 o o A AORATRAR)- AR DRkt Car boxy ate

16. 2- Met hyl [ rret | car bamat e) - droi soqui nol i ne; 12.
2- Met hy| -#7- Etyl llxmeémlei WKMM jmgthplserhgreate)ql, &d@yﬂwﬂ-@hwbﬁr@w{aﬁmm ine; 18.

i'g'VEt hyl -57- iyl Nmeinges-(V MdihQrAtRR BRI, Ll Y B Rgfinodink-3QdtoRAkdNE; 25
1, 2- Ditretthy Fehyl {-methyifi-{E Milimethy biosarbamase ey t-dihydrenStiyawingline-bearkeryiatsiol i ne;

20. 7. 1-Methyl-5- (N N-dlmethylcarbamate)-S ?N  N-diethylcarboxamido)- 1,4-dihydroguinoline;

E;P%Liy? as(tj :arrelvt?lh yl -7-(N N-glmethylcalgamatc) 3y -(4.5 Ca—ﬁll?)%?&ét 42dui|ietl%qu?-or:]c>allgorlﬁi ?O-q ui nol i ne- 4-

2, 3-Di net hyhlhﬁjr&;u(ihoﬁhh N- di net hyl car bamat €) - 1, 2- di hydr oi soqui nol i ne- 4- car box
am de;

2, 3-Di rret’hy! Mestpl SENA-finsthylearbamapinstiflyprometylaL Gihysrogiapline: N, N- di net hyl car
bamit & - B80@EL)-2 -M&tﬁ&l@ﬁ@hﬁ&%ﬁ&@}lﬂﬁﬁhﬁ)&(N N—dlmethylcarbamate) -1,4-quinoline;

f -{{ -22 ) gl Hf/c[ﬂ gfg'géh—(ﬁ B%:Afﬁ trngug rl}yg 8&' 1{( d:mt%h))lca(sbamate 4-d|\¢ygtl'og31£1&}ll car bamat e)

2, 3- Di metAy | MetHylrei M- mhe&ylc&uhrﬁmﬂyj-w&eﬁyldﬂ(oNamltlh)dJ,mhhybcﬁﬂrohﬁaat e)-1, 2-
dlhydr0|soq' | i ne; .. . ) . s

2 3.0 ety | MR AR it sicastemar) Srisodh ROYE ARG | car barmt e) - 1, 2-
dl hydr oi SIGJthihyldl-xinétﬁyl-25p1&ﬁyl-6,7-di(N,N—dimethylcarbamate)-l,4—dihydr0quinoline-3-

2, 3- Jret hy| &! {%I fl uoronet hyl)-6, 8-di (N, N-di met hyl car bamate) -1, 2-

d| hyd i soqffiﬁho e; 27. Ethyl

1- net hyl -/5- EthyIN, 2)4- mdﬂwlda(wb‘admtem)/lcm,bdmate)hyddmpgmthdhee-s—cmambw:yI ate 28.

Et hyl
1- net hyl 5- %Mef\lf-yfj-l'r(re{v h(g}ﬂeﬁlylg%rgmﬁat% %’?midr%s%’i"ﬁmldmo 5- O pyri di ne- 3-car boxyl a

te; 29. ikt BMethyl-7-(¥,N-dimethylthiocarbamate)- 1,2-dihydro-7-0O-isoquinoline;
g; met hyl - 2- 4 M- Teh Wi inGaRs ARTRLE).- 1 3-athiyfloMY 8iBquionndy | di ne- 3- car boxyl at
25 19 1,2-Dimethyl-7-(N, N-dimethylthiocarbamate)-1,2-dihydro-7-O-isoquinoline;
20. Ethyl 2,3-dimethyl-6,8-di(¥, N-dimethylcarbamate)- 1, 2-dihydroisoquinoline-4-
carboxylate;
21. 2,3-Dimethyl-6,8-di(N, N-dimethylcarbamate)-1,2-dihydroisoquinoline-4-carboxamide;
22. 2,3-Dimethyl-4-(4,5-dihydro-4,4-dimethyi-2-oxazolyl)-6,8-di(¥, N-dimethylcarbamate}-
30 1,2-dihydroisoquinoline;
23. (+/-)-2,3-Dimethyl-4-(4-methylphenylsulfinyl)-6,8-di(¥, N-dimethylcarbamate)-1,2-

dihydroisoquinotine;




iol\/g'?hyl -3- (et hyl sul fonyl ) - 5- (NN-di net hyl car bamat e) - 1, 4- di hydr opyri di ne;
!31 Met hyl - 3- (N, N- di et hyl car boxani do) - 5- (NN- di met hyl car bamat e) - 1, 4- di hydr opyr
T(i}?)eil-ﬁ/éi hyl - 3- (met hyl suf i nyl )-5- (N, N-di met hyl car barmat e) - 1, 4- di hydr opyri d
:?E/EfﬁYl -3-(trifluoronethyl)-5-(N, N-diget hYl car bamat e) - 1, 4- di hYdr oPYndi ne;

34. 24, 2,3-Dimethyl-4-(methylphenylsulfonyl)-6,8-di(, N~ dlmethylcarbamate) 1,2-
1- Met hyl - 3- (ﬂnh?drgi's%ﬂ{oﬂn 4, 4- di net hyl - 2- oxazol yl ) -5- (N, N-di net hyl car banat e) -
I he

1,4- 15 di hyd
N, N- Di et hy#- 2.3r£mhﬁ}wl=*’&(ﬂ( mﬂﬁiswtﬁtnhyidchﬁ,sditﬂméﬂiﬂ&;ha&icaibhﬁdé)ohﬁ- pyri di nesul f ona
? 36. Ea!h%/&ﬁglfoqgmglme

N, N- di ne anmat e) benzyl ] - 1, 4-di hydr opyudi ne- 3- car boxyl ate; 37.
N N-2di FedhppthpirbériBuczgrhasind )6, B-dHN(MdelMcatbhﬂm;yM 1, 4- di hydr opyri di ne

dh d i
l ¥ r°l°‘"é‘§‘r Damat e) benzyl ] - 3- (4, 5-di hydr o- 4, 4- di et hyl - 2- oxazol yl)

20 d?r hlg}@yUplyf:thﬂrﬁq@V N3gnethylcarbamate)-1 4-dlhydropyndme-B-carboxylate

ety | Bl Hdb{iC5. 0A A R AR S Vi ho S-S APt B 35! Fon

N, N- d’P n%‘f‘l’l‘y‘l"ﬁ%fhldaﬁwﬁ‘f Mxliseathyjthiocdrbamati)Hyddibyio-6.5 dyridind-3carbbopiptkat e; 41.
(W Qi MR Mty 8- CRERRHORANS XA - didar el b 4 BhJTbd¥afar Pamoy!) qui nol |

[2 (N NS iridethyl-3-6). =diethvgasaxamidp)- 5-(M NelimethiyloarBangate) 8 4adihydsopyriding - di net hy|

- 2- 25 oxaz lvy)-) ML (BRihy Rtinyl)-5-(N,N-di Icarb
N, N-Di net h I -1 -]2- tliI}Iqul\l-(dl mgt h§/nI c)ar ama%né? ecr?zmteﬁlﬁdc}]yﬁmmmh% nol i ne- 3-
sul f onani dé: Q{I& yl-3-(trifluoromethyl)-5- (N, N-dimethylcarbamate)-1,4- dlhydropyrldme

EthI22MMed. h i 5 (R YL 4- b I
at ey 4[5 -34- yw{mﬁﬂ% car bgl}:ng?lgz)?‘%t&ﬁz%ng(ﬂ"l-‘\?{l-q{?%ﬁene i)irztrebarr(t:);Ir)O)iyz

30 di hYdr oi &"r’?&“ﬁ’e 46.

21[3 (N Nali MmDtsthgiar AR SR byl drtlathaid) AR StptidHotREoRihiag 0Xazo! Y1)
- | y I

N, N- di et hyt '%ﬂ'f’[ﬁgfwﬂg&%Wﬁ@?‘ﬁ?PWﬁé‘f?ﬁY‘HﬁéﬂW@md@Hfﬂmlﬂesoqw nol i ne- 4-

sul f onami de;1-R8{N, Mdl[n%thﬁrfﬁarbamate)benz 1]-3 -(mcthylcarbamoyl)—l 4- dlhyﬁrop

N-dlrrethylcalﬁaw%ﬂnb FXrl tr| |_uor oiret hyl )™- dyno yr|d|ne 49. 1
[2- (N, -(V, N-dimethylcarb: mate) enzyl}-3-(4,5-dihydro-4, 4—d|methyl-2 oxazolyl) 1,4-

N- di mephy| calilydrspiridideenzyl ] - 3- (trifl uoronethyl)-1, 4-di hydroqui noline; 5 so.

£ L2 O A BB SRl o e - O 5094 10

1t met hyI B [myq N[N Vrdir iy cabidnaeeiben € Al HlydrbadinslinB S Byy1heli ne- 3- car boxyl
at e;

| - Met hyI _¥. [lz[f dm SRy IcerPamehsngy il driibdror3- ﬁd"ﬂemlmymlﬂpﬂlﬂﬁet hyl ni cotin
am de;  58. H{2-(N,N-dimethylcarbamate)benzyl]-1,4-dihydro-3-(4 5-chhydro-4 4-dimeth

- Met hyl - 2- [ thyI car bamat e) phenyl ] - -(rret hyl sul fonyl) 1, 4-di hydrop
yridi ne §X&'§kyml?ﬁ e

| - met hyl - 2- Wmmthxhln{ét(NW—diafeb@tt&ﬂ)ahﬂEDBaﬁyl]]:l H-dihydirdyoRmyy-i di ne- 3

sulfonamide;

oo !
~—~ NN

IR i ol =
I\)I\)Q.D.b-l\)ool\)l\)(b
IF'H(‘D 1

=3
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44. Ethyl 2—[2—(N,N-dimeﬂxylcarbamate)benzyl]—1,2—dihydroisoquinoline#-carboxylate;
45. 2-[2-(N,N-dimethylcarbamate)benzyi]-4-(N- -phenethylcarbamoyl)-1,2-
30 dihydroisoquinoline;
46. 2-[2-(N,N-dimemylcarbamate)benzy]]—4-(4,5-dihydro—4,4-dimethyl-2-oxazolyl)—1,2-
dihydroisoquinoline;




10 sul fonam de; ss. Ethyl

1-met hyl - 6-[ 2- (N, N-di net hyl car bamat e) phenyl ] - 1, 4- di hydr opyri di ne- 3- car boxyl
ate; 56. Ethyl

1- met hyl - 5-[ 2- (N, N- di et hyl car bamat e) phenyl ] - 1, 4- di hydr opyri di ne- 3- car boxyl
ate; 57. Ethyl

1- met hyl - 2-[ 2- (N, N-di net hyl car bamat e) phenyl ] - 1, 4- di hydr oqui nol i ne- 3-
carboxyl ate; 15 is. Ethyl

| - met hyl - 8- 2- (N, N-di net hyl car bamat e) plenyl ] - 1, 4- di hydr oqui nol i ne- 3-

car boxyl awe;N, BQhethyl-ZZ-{Z-(N N-dimethylcarbamate)benzyl]-1,2-dihydroisoquinoline-4-

1-[2- (N, N-d| nﬁ,t ?4 i:ar bamat e) phenyl ] - 2-met hyl -1, 2-di hydr oi soqui nol i ne;  60.
2- Met hyl - “di met hyl car bamat e) phenyl ] - 1, 2- di hydr oi soqui nol i ne; 6j -
Et hyl 43, 1-[2 ~(N,N-dimethylcarbamate)benzyl]-3-(trifluoromethyl)- 1 4-dihydropyridine;

1- met hyl - 7 QW(R:‘ N-HlmeBXllcat% gtrs%enezg( :5 (2 nfﬂloro¥ne hyﬂull tp-«? L)Irdrzlc?qumo(l:u?g boxylate; 20

62. Ethyl *

1- met hyl 5& (lmmwwwhwlchﬂbamﬂe)bbﬁme()nfﬂm&mdtﬂmd[pdlﬁycﬁmmumgimene- 3- car boxyl
at e;

5- (N, N- d rret car%‘grlr%t[%’fN Y-dipetyigarhamprdeeny -4 Hihydippyriding rsabonyiat: o

di hydr OqulszndI-Metbyi.-BFIZ-(NHV-Hijrlethylcarbamate)phenyl] 1,4-dihydro-N,N-dimethylnicotinamide;

]éi Ln;][ hyl - %; (I%Iuhql- t(M/ ﬁlmegg‘rim ;baglatgjpgenyi]r}ygncapy}/suifony[}e 43 dlﬁ}ar'erlgy)él%!ngt e bs.

1- net hyl - 5 (WMethiyheolathlyl 2 [ 2@V -dmmsliyécarbhmate)pihbnytic 04-Bih Garppsiidilie3e- 3- car boxy| at
e, 250 66. Nf amide;

1- Met hyl - 3- (S Tgi& hyl car boxam do) - 5- (N, N- di et hyl car bamat e) - 1, 2- di hydr opy
ridine; &7 EttM;!-h;plhyl—éﬁi;(fﬁMdnﬁethylcarbamate)pheny!] 1,4-dihydropyridine-3-carboxylate;

I (NIVE'I[\I;]S: n%t N- rret ﬁ'{}f‘%?%gi‘gﬁ-géwga %%Hh?[g]e%fhgd 39 gﬁé{"getfﬁa'%’xa{aﬁydr oqui no

line ; 69. Ethyl l-methyl-2-[2-(N, N-dimethylcarbamate)phenyl]-1 4—d:hydroqmnolme-3-

[ 3- (N, N- et Ig*[,g,@[al;pxam do) - 5- (N, N-di net hyl car bamate) ] - 1, 4- di hydr oqui nol i ne
or 1,2- dihydroquinoline ; 30 20. Morpholine

4- [ 1- et hipl Bt Nmethatl-8rid-6Y Melimaskirleartmmate)phentilhisdhdigdiomoholine-3- car bony| |

21. 2- Met hykarﬁox( Pt di net hyl car banat e) - 1, 2- di hydr oi soqui noline ; 72.

2- Met hyl - SN N-d| met hyl car bamat e) - 1, 2- di hydroi soquinoline ; fE 3 10 is
[ Met hyl s 1-[2-(N, N-dnmethylcarbmnate)phenyl]-2-methyl 1,2-dihydroisoquinoline;

L. ethy| -, Tl b DR £ RRA s 1 SRRl ks 4- 0 Py ogui nol i ne

or 1,2- dlhydrqu|noI|ne

1- met hyl - 8- FNYN'W%l‘WUeﬂ“B%G Gﬁél)a"!?wd-dﬂbbboydmﬂslelphlﬂ?—ﬁca@hdxyuteoqu| nol i ne or

1,2- dmhdezOE NOkrleth91-5-BY, K Rfimethylthiocarbamate)- 1,2-dihydro-5 line-3-
2- et hyl - ﬁﬁlﬂyl\l- di rret%?}[t hi ocar bamat ?am%(} 2-4ih agr%lmsoolaﬁl r??)rbox ez,

Met hyl ~ 1-Fred #4atd S WW‘&?‘BMQ)@‘C“?ﬂhﬁfwdﬂ@w#%rqxn@lﬂ}lc?ar boxyl ate :
dihydroquinoline;

¢¢. Ethyl 1-methyl-5-(N, N-dimethylcarbamate)-1,2-dihydropyridine-3-carboxylate;
ss. Ethyl 1-methyl-5-(N,N-dimethylthiocarbamate)-1,2-dihydro-5-S-pyridine-3-carboxylate;
25 o6 1-Methyl-3-(N.N-diethylcarboxamido)-5-(V,N-dimethylcarbamate)- 1,2-dihydropyridine;
67. Methyl I-methyl-5-(N,N-dimethylcarbamate)-1,4-dihydroquinoline-3-carboxylate ;
s, 1-Methyl-3-(N-methylcarboxamido)-5-(N,N-dimethylcarbamate)- 1 ,4-dihydroquinoline ;
69. [3-(N,N-methylcarboxamido)-5-(N,N-dimethylcarbamate)}-1,4-dihydroquinoline or 1,2-
dihydroquinoline ;
30 70 Morpholine 4—[]-methyl-S-(N,N-dilhethylcarbamate)-1,4~dihydroquinolyl-3~carbonyl];
71. 2-Methyl-5-(N,N-dimethylcarbamate)-1,2-dihydroisoquinoline ;
72. 2-Methyl-7-(N,N-dimethylcarbamate)-1,2-dihydroisoquinoline ;




77. [ Ethyl

1- met hyl - 8- (N, N-di net hyl car bamat e) - 3- car boxyl at e] - 1, 4- di hydr oqui nol i ne or
1, 2- di hydroqui noline; 78.

1- Met hyl - 3- (N- pr opyl car boxam do) - 7- (N, N- di net hyl car bamat e) - 1, 4- di hydr oqui no
line ; 10 79. [Ethyl

| - met hyl - 5- (N, N-di net hyl car bamat e) - 3- car boxyl ate] - 1, 4- di hydr opyri di ne; aa.
Et hyl 1-[4-(N, N-di net hyl car bamat e) benzyl ) Jpyri di ni um 3- car boxyl at e i odi de;
or their correspondi ng amoni um f or m yfper eof Anot her object of the

i nventi ony;i gMadyll NEiehyRs) 7. SRIM Nt methylBarb ARG UG rRRyINE]- | AafhydRhANGinand of
formula G Ela y_Gi b, &Cg . CBa,mpCBb vm'}t(h a bet a-cycl%dei(t’ri ng, %?eflgrabl y an
15 hydroxprbb%‘Idihé’g‘["a'é‘W}"S'dextri ne. Another object of the invention is a

phar maceuls gmkhio rmeﬁih_t;lj-sxm,me&lﬁwgmﬁdte)lse@%xﬁ%fé,gsaimts}gﬂfsﬁxggﬁggdg,%i ned

above and a _pharnacol ogi cally acceptable carrier,
acetyl chol i ﬁg‘s‘ﬁlé’td&ﬁé‘@ﬁ‘?ﬁ bitor in the CNS. According to another object, the
phar mageussi gadet ai-ain&ﬂmﬂtﬁjom%aie?.an%th@&.@tseﬁm n&0 of

: : li .
neur odegener at i i seases, Eref erab Al zheiner"s disease in a human or

other a i 76'aMe‘t§’Xg‘J“l§3’ty!“5ﬂHﬁpﬁ F’bG‘Bi‘té)c%’X‘Sﬂ‘Y‘F‘H%“iP%"\F@'ﬁt‘?@ﬁxﬁl%@ & phar naceuti cal

Conposi tiﬁ._n[Etmmmhﬂgs-@«,uqmﬁmymb@iawf)grda;bbﬁﬂ_ﬁelr1,£5hﬁydr€%s&mn§é; 1gs defined
above for |tl,?l %se.a _acetyl cholinesterase inhibitor in the PNS, for its
use in the fihydpe MHf nyasteny disease in a human or other 25 ani mal

subj e;:t : fAnou\m:ylct(beﬁbpywafﬂohanihw?(r?,ﬂmhf@ylbmmm-%Fﬁﬁyc@éqhﬁggm g L ective
o 1 n oA Jnit s i eatbama) SR lpta -t edbsion: of

di sor der sz.aBthglCl-pit- @OV dimdtiglvafdmge)beiat)ipsddimiunt}-aB&GRatd ibdide; human or ot her
ani mal suol:%j ect in said treat conprises adm nistering 30 said

theéir.c rreV\éherde a é né’
prodrug t9 SN CGTEIRENURE AMImOptyny, Wﬁ?‘t of the invention is the use of a
saf e and ef f eanbther ahijetinf tefin@nti@oikpalindusidn amplane Déonfpphmliheddihed G +,

e, S B0 gt T BB TR ey Rl Rkl i 21"
ot her lfanihydtoxmmemcyﬁ!mchm. said treatnment conprises delivering said drug
B e S M Rt
non pr ot cmalbbdrepovnd eodedmedidtone Bhdvhpliaemacologreally £tamabi: dather, for ikalisevaesn t he at
| east Oneacé‘t?lﬁlpo‘?iﬂes‘?&é’s@inﬁﬁbifopﬁ tﬁea@hgal group C=Y and the nitrogen atom when
According to another object, the pharmaceutical composition is used in the treatment
20  of neurodegenerative diseases, preferably Alzheimer’s disease in a human or other aaiTal
subject.
Another object of the invention is a pharmaceutical composition comprising a
compound of formula G*, G1%, G2* or G3" as defined above for its use as acetylcholinesterase
inhibitor in the PNS, for its use in the treatment of myasteny disease in a human or other
25  animal subject.
Another object of the invention is the use of a safe and effective amount of a
compound of any one of formula G, Gla, Glb, G2, G3a, G3b as defined above for the
manufacture of a prodrug for the treatment of disorders associated to neurodegenerative
diseases in a human or other animal subject, wherein said treatment comprises administering
30  said prodrug to said subject.
Another object of the invention is the use of a safe and effective amount of a
compound of any one of formula G+, G1+, G2+, G3+ as defined above for the manufacture of

a drug for the treatment of disorders associated to neurodegenerative diseases in a human or




oxi di zed, is conprised between 0.3 and 0.8 nanoneters, preferably between
0.4 and 0.7 nm In a preferred enbodi nent, the conpound further conprises
at | east one electron wthdrawing group in al pha or beta position to the
oxi dized nitrogen atom In a nore preferred enbodi nent, the conpound
conprises one electron withdrawing 10 group in beta position to the
oxi di zed nitrogen atom In a specific enbodinent, the at | east one radical
C=Y belongs to a carbanmate or a thiocarbanmate radical. Another object of
the invention is a conpound which is aht acetyl cholinesterase inhibitor, at
| east 500, Othar @nistah pibjecttwhcesdrs taid G@OmentropMprises deltiny Said BrgadiheaPNSQE VOUS
system 1552,@\;@,]-5&% I n peripheral nervous system PNS. - Anot her object of
the invention i's a conpound which is an acetyl cholinesterase inhibitor, at
| east. 500 or afnpthersbjecOche inveptiomis r@ompdiind @omprisii it feadt oﬂ@fauléhl&:é.(yjsft em CNS
under it iesl] ; | ri.pheral. nervous, system PNS under its
non oxi di ?gﬁnéf(ﬁ?%ﬁ%gﬁ%{i %‘P%ngc Dgg’fmg’??g{ei s PR I?"é"}“ﬁ??“‘i the fisers{dt onpl ex
of a conpdEhtrentheablsess on edtbon2eona ohibt aadinat frode =V iane thefiedgeh ady wash
hydr oxypr 78 W%{g; L A]. ther objec f the invention is a
phar rraceu?ﬂ:%e ’c%rrposist I on %%Pr%r“f‘é?'gé“’%‘t‘“ﬁ% a8 er‘g’ﬁ’é{’%‘?ﬁ Fd 8 WLt i ned
above and a acteprrbiredpimhodincol iy cabpopnd firthee compMies Beleasd ne Glecdn t e
i nvent i on wihdda ' ; IL.tion.defi ned above for its use as
an acetyl chol i ﬁ?&%g@gﬁﬁéﬁ%gwﬁqﬁ%o .egﬁgmgﬁ%“f%r obj ect of the
i nvention i s alPdompEfesid enthedimshy, thei compbwrdnolnariSs ode el&tdn witdaGin, | R4
Z1Z R310R3 shoul®h beka tesiti . NRZ R G1 R RGN G2
grouffth Rzé‘oggoﬁzo tgés&ﬁcgﬁgtﬁ%%eﬂ Etofd

G 3 12 wherein . > are as defined above. Another object
of the inventiB? jpecific gmbedimentthe at lgest one prdicalt CoY) betbngs to anqdiangte opfa T or mul a
G d a, Giligcafbdmatkogmical33b, as defined above which conprises the step of
reduction of a compound of formula (G or G') W i being 1, 2 or 3, in the
presence of a A@ﬂ}eédla@pn@f gigeipyention is a compound which is an acetylcholinesterase

inhibitor, at least 500, preferably at least 1000 times more active in central nervous system
15 CNS than in peripheral nervous system PNS.

Another object of the invention is a compound which is an acetylcholinesterase
inhibitor, at least.500 or at least 1000 times more active in central nervous system CNS under
its oxidized form than in peripheral nervous system PNS under its non oxidized form.

Another object of the invention is an inclusion complex of a compound as above with

20 abeta-cyclodextrine, preferably an hydroxypropyl-betacyclodextrine.

Another object of the invention is a pharmaceutical composition comprising at least
one compotnd as defined above and a pharmacologically acceptable carrier.

Another object of the invention is the pharmaceutical composition defined above for
its use as an acetylcholinesterase inhibitor in the CNS.

25 Another object of the invention is a compound of the following formula G'1, G’2, and
G’3;
Ra Z,Z s
R Re
R, R Xy 242
| N
e e N

R; N R, R! =

G'1 Re R¢ N Ra




Anot her object of the invention is a process for the preparation of a
conpound of formula (G or G')W i being 1, 2 or 3 as defined above,

whi ch conprises a step of quatem zation of the nitrogen atom of a conpound
of formula GI, G2, G3 as defined above, by an al kylating agent RL-W R,
being (G -Cs) alkyl, aryl, (Cl1-Cs) alkylaryl, aryl(C lo C8) alkyl, alkoxy,
hydr oxy(C, -Cs) al kyl, al koxy(g -C8) al kyl, phenyl, (CH2),-COOH, W being a
| eavi ng group, preferably selected from hal ogen, O-triflate, carboxyl ate,
sulfate, tosylate, nesylate. Another pbject of the invention is a process

for the puagend,iRQR, Rf RAZ A ERA B nRd abover Ul a G 1, G 2, G 3 as defined
above which conprises_a step of carhanpylation of a 15 conpound of the

fol | owi ng fornul a Bnpthesobest Q§ thepinventian iva procass fppthe, pepamatiqniof aRempoung 3

wher ei n Pof forfalla &,Lg51m, @ba@i &, €345 Las ARAnddOatRVe RichNeoihised! fe Igdep'o‘i' OH or
(L)mOH;, wth an \%gent of forrruIaW orWZ'l wherein Z' IsY WN

R7 |  Rs™dygion of a\gpmpaund of formpla {6y e G W r‘é’leé‘lga‘blzwféepbﬁ*?@&i’sﬂ%ﬁf Aal ogen,
O-trifhat gduding dgahee, tosyl at e, rresyl ate and R RBlt4 RS R6 L, in, Y, R3,
Rs have the sanme nmeani ng ?ﬁ defi ned above. tE 13 Anaqther object of t he

invention is Mf*ﬁ&@@gﬂff’é & FentpR a? BEacE fon the prspamen of 2 compeund o Wor G

+ W i beforguld (G2 o@rc‘?,“asi dahg ned @boue dedd b, Rhidheidntprides Eﬁ
conprises a ste (Luatem zation_of a co ound of the fornula 1, E2 or
E3 R4 R3 ‘F%fi“e"?'é‘)'“ﬁf F fhe, nitspgen ggqm RﬁaE?mE%“ ofi feyouly, Gal l@/lzapi hes d@sd bear i ng

a car banestovebyun aﬂcfylaflﬁ)g AgeheR WWZ R, 8él6l {-ERBalkdl, 51, (@Gca)%lky%d aipgve the

sane an g fin ab T, bj ect of t he
|nvent b’B '%? %E‘iﬁ ﬁ %ﬁ%h%%fﬂ E‘B‘y%ré‘;? GEVLd’hﬁ%Y ‘HFM%
being a leaving group, preferably selected from halogen, O-triflate, carboxylate, sulfate,

tosylate, mesylate.
Another object of the invention is a process for the preparation of a compound of
formula G’1, G'2, G’3 as defined above which comprises a step of carbamaylation of a

15 compound of the following formula E1 or E2 or E3

peaegis g

R, E2

wherein P is OH, (L) OH and at least one Rs or R¢ in formula E1 is OH or (L), OH;

with an agent of formula W'-Z or W’-Z*| wherein Z’1 is

20
and W’ is a leaving group, preferably selected from halogen, O-triflate, sulfate, tosylate,
mesylate and R; R; R4RsRg L, m, Y, Ry, Rg have the same meaning as defined above.




when it is in its oxidable and non protonable or neutral nitrogen form

This prodrug has no 10 activity against central or peripheral

acetyl chol i nest erase, because the oxidable nitrogen atom is non protonable

at physiol ogical pH This prodrug conprises at | east one an el ectron

wi thdrawi ng group (EWG). This EWG is in al pha or beta position to the

nitrogen atom Thus the presence of the EWG increases the stability of the

final conpound of fornmula G Moreover the ability of the uncharged or 15

oxi dabl e nitrogen of being non protonabBe is enhanced by the presence in

t he conpound ofARMHEr obiegtedft the rinvshtianhissa gtoeest rfanthai ;irdrpdfa&m D8 coripsiRd EVG)

whi ch dr awgsr@h Gawg,y - i ter ef ered

embodi ment , thl?s%ﬂgé\%ﬁl S ' Hetﬁ? laozst:;rﬁ’i%&nd "e§ gvﬁlaf'fld‘@ {’%'r‘ﬁ ZaWHiR hus

al | ows t heCHBMSes opof nwwtmhefmcmgmfemeefommn Ed@uaj; et. This results

in a non protonable conpound with a enhanced stability in vivo and

specifically in the PNg before the RD passage throlght the BBB towards the

CNS. Indeed, in i ' 3 S prorugis le to go fromthe

bl ood to the cent ¥~ bl*00od brain barrier

(BBB) . Thenin vivo lin he CNS e py,odrug ginverjted into its oxidized

form and the ~ChRgr gedX#orngrianed dr i Nc 'R{le for action 25

| ndeed, once OXI zed, the prdtrug i5 transfle ned into a‘cholinesterase

i nhi bi tor because the Bistance d bé the at | &t one carbon at om of

t he radical group C=Y and the oxidized N' atomis corrpri sed between 0.3

and 0. 8 napg®i QWS to belnthe

suitable form t%ﬁ%aung%éhgk%%?:ﬂ&gmg#% & So1P Oﬁg “@@ﬂ&?? Re, Z

acet vyl cholq“ﬂé%f‘%’leé.‘?é?mﬁWﬂ@!&a,sdd@mdtabowehe presence of the oxXi di zed N group

and t he radi cappgadtEh BEYCpY bel ongs to a carbanmate or thiocarbarnate

derivative, the conpounds of the invention will be 5 inserted in the

active site of Opn@biesifths inysationels e poinpesthdiwhichtsbodbe byttsidereti ta @ graafugser i ne,

hi sti di ne vaed ik W 8055 ety nediates, the esterase

activity of the .acet y?%ﬁéoﬂld\re@ ggott@raglg?%w 'Iqrﬁyge“cfu'g‘ ?"6“% g“"'ﬁ&ﬁ‘b‘l‘?ed form

in t hel ONECREHFERiIRseriral enperipheral agetylgholinestopsec] becausehiie oxhiBleatitogemaonot go

back fromxmﬁp&a{"ﬁgrelapﬂ@g,mo&,% h the BBB. 10 These particular features of

the conpound of, .the invention |nvoI ve an effective central

anti chol i nest efY&PEIYE Comyprises 2 drastionelerceléctnn wisthdriveing grous (PWGE ThisE@WGOf  si de

ef f ect s duhelnfa!bhﬁorwﬁdﬂﬁﬁﬁﬁiméﬂiubﬁ&%&:ﬂﬁ £0n8 BleSenBf bt AL Wl iBAGLL M L1
ho

conmpound q 5 jnve tion is an_acet I nesterase 1 n |b| S‘Peaseﬁfhel east
stabl ity of the final compound of formu G. Moreover the ability of the uncharged or

15 oxidable nitrogen of being non protonable is enhanced by the presence in the compound of the
invention of this efectron withdrawing group (EWG) which draws electrons away from a
reaction center. In a prefered embodiment, this EWG is in beta position to the nitrogen atom
and thus allows the delocalisation of the nitrogen electronic doublet. This resuits in a non
protonable compound with a enhanced stability in vivo and specifically in the PNS before the

20 passage throught the BBB towards the CNS.

Indeed, in its neutral form only, this prodrug is able to go from the blood to the central
nervous system (CNS) through the blood brain barrier (BBB).
Then in vivo, in the CNS, the prodrug is converted into its oxidized form and the
resultant charged form named drug, is active for action
25 Indeed, once oxidized, the prodrug is transformed into a cholinesterase inhibitor
because the distance d between the at least one carbon atom of the radical group C=Y and the

oxidized N* atom is comprised between 0.3 and 0.8 nanometers. This distance allows the




500 tines nore active in central nervous system CNS than in peripheral
nervous system PNS 15 or preferably at |east 1000 tinmes nore active in
central nervous system CNS than in peripheral nervous systemPNS. In one
enbodi ment, the conmpound of the invention is an acetyl cholinesterase
inhibitor, at |least 500 tinmes nore active in central nervous system CNS
under its oxidized formthan in peripheral nervous system PNS under its
non oxi di zed formor under the prodrug 20 in its non oxidized form In
anot her enbodi nent, the conpound of thg invention is an

acet yl cholcompaindr asebe iimhibei bgitabledtforheast bIbAOUnd | BBFe NIHE o ChE VEentry CeNtr al
nervous syst gEENS under its oxidized formthan in peripheral nervous
systen1PN§“ﬁﬁ INf¥L3Skon oxi di zed formor under the prodrug in its non

oxi di zed form inXactldir t€ e presdide 6f thé BadizaMETHrdupand e SRIQE ERG £OV wli@SENt | NQ
a distance d conprised between 0.3 and
i

the particul ar featyre of _havin ] ]

0.8 nanomi’f’%?%s by Pe‘?ﬂ’?ﬁﬁtﬂ?r 8&?‘\?@8’%‘3’6 darivatize, thy cpmpauidsef thednvemignowilfibst ance i s
cal cul at ednsered inetheitliezad dfandredfyme Hie friddgslz4a0mp e Ndafyiie Mial oM@k i sation
Chendr aw or g Oer(%l UEl soft%?r on_a Silicon graphic station. 30 The adequate
di stance @PEPGERT BEETT AR (HIE S the Femns, BosY mMediatsh e SirRtIEvins of 8152y ne
active siterylclofine éseghse.n the literature ("Structure of acetyl cholinesterase
conpl exed wi t h.E202 Ari cept L i.cations fqr the design _of new

anti - Al zhei mert 'aéggg‘f“'t‘(’gf ?’ﬂg‘?ﬁ{{@%&g‘b@ggf‘?m%@‘e@ ﬁ’ﬁ)}‘%‘?&lﬂ”?l’qﬂé? g€l Silnan
and Joel CNSumdrammot gd bk fiain CiNStopefiptierybiRfagh ms BEBpoOt ent 15

acetyl chol i nest,erase.inhi.bj t or'. Bi oorgani ¢.and Medi ci nal em stry. Pages
1429) 1946 Yo?ﬁ?effu%“"ﬂga’mg S ,°f9§f’§ﬂf§ﬁﬁ%‘“1‘ ﬂgﬂﬁfnvﬂ?&ffﬁgﬂ ak%?&‘éf“,’“reﬂ ko
Waki t a, HamticholmeSergsicattivityaand réditcton, Jor tdagf suppression.’ of sidsicke@d d & @

Structure gﬂﬁq el ternmj nati.on for the Acylation Stage of
Acet yl chofi Hest ergglgg%@'geﬁsifzagdow—wdrol ysis of (Acetylthio)choline" Siobhan

Mal any, 5 Mondhniaddtiowm ihe cRnp&ind wé the Sivieatiankis an abetylcholinSaeraseantibitor, Barkh! M
Qui nn, Zo Radi, : a Kronman, Baruch Vel a and
Avi gdor Shaf f er mﬁeﬁgﬁ% ﬁ{eng%ﬁ%\#géslsg%m %eth c'ﬁlpe@ro]‘gfa FT“%S%ENS 2987;
"Di redf dexrreietzhivtat tsast $P00AEss yordavtiyein centtabrareis syseemi @NS thakin peripheral

Acet yl choli bsskaiaspugat al ysed Hydrol ysis of Acetyl choline and
acet yl t hi ochol i%\{é" mr'ry C. Froede and Irwin B. WIson The journal of

Bi ol ogi cal Chémi @er gmboigaen!, @§9conpourkil 01 Ohe froverdtic®1B. n Eheyldiotiaesriast nvent i on
rel ates tQnaRERIURAS BEEMe: ROL Vv i LakH Blvoh MHJnac% uber its oxidized

form than in peripheral nervous system PNS under its non oxidized form or under the prodrug

20 in its non oxidized form.

In another embodiment, the compound of the invention is an acetylcholinesterase
inhibitor, at least 1000 times more active in central nervous system CNS under its oxidized
form than in peripheral nervous system PNS under its non oxidized form or under the prodrug
in its non oxidized form.

25 The compound of the invention is selected for presenting the particular feature of
having a distance d comprised between 0.3 and 0.8 nanometers preferably between 0.4 and
0.7 nanometers.

This distance is calculated on the oxidized form of a defined compound from a
modelisation Chemdraw or a Cerius software on a Silicon graphic station.

30 The adequate distance d is defined from the structure of acetylcholinesterase enzyme active
site reported in the literature (“Structure of acetylcholinesterase complexed with E2020
(Aricept®): implications for the design of new anti-Alzheimer drugs." Structure Pages 297-
307 Gitay Kryger, Israel Silman and Joel L Sussman; "The rationale for E2020 as a potent




RS R3 RS ~ Rz RG} wherein the dotted circle line represents one
doubl e bond between CR5-CR6, and :nother 15 doubl e bond between either
CR2-CR3 or CR3-CR4 ; and either a) Rr R2 R3 1(4 R5 R6 which nay be
identical or different are hydrogen, OH, (Cl-Cs) al kyl, aryl, 1>
heteroaryl, (Cl-Cs) al kylaryl, aryl (Cl-Cs) alkyl, alkoxy, hydroxy (Cl-C3)
al kyl, al koxy (Cl-Cs) alkyl, phenyl, (CH2)"-COOH, Z, Z1; or 20 b) R4 and
R5 or c¢) R5 and R6 taken together mﬁth the carbon atons to which they are
attached forma 6-nenbered aronatlc ng or forma 5- or 6-nenbered

ot | car=khRPubale hu il B o U RS, R IRaE, |
(C1-GCs) aYd;s;ﬂyakiyKawﬁmyi AtOshi @squearﬂytosh:d(dmkwismdww H@:lm@&)-lglaiokyl
al koxy ( CI nd Anfon 6h¥pi¥ng? ggﬁéksmén%"&l Si;r&%%%_| and%ﬁéezlég 1&3&1&? for ﬂleql.ck afidh © a) and

b) and c) one group anong an ele ron
vm t hdr awi St@eg:f duptylchdlineiterasefGatalyzedh Hydpolysip of Gontylthigiche)inECRiRbha@BSBHny CONRR' |

wher ein R;&E%h %g% néis %g? OW 'gilvg %Idgg?kyhf", '&g%ﬁi‘hﬁ‘t"ﬁr 9351&[

het er oar yTarldtycbanhgtdKnmymh kBdrych 5ela1, Iaotkyahkédr Shaffgrhr@n )lahrkf;llof American

al kyl am I ta | i oal kyl ,
t hi oal koxya ab Soc‘i‘é%'];%aﬂ9FK gg@ﬁ ﬁ{r &3%(%%%? {ﬂ“ ﬁj(;laéngﬂﬁ{]méng'% %E('I;ar |,
am noar ylthe Abﬂylblmmcmasymtaluwdd@@mdmmf Adhiylchelowgrapd aceeylﬂhgpbhéme‘rﬂmyl

al koxyhetger I h ng g

hal ogenoh(gt@?%déran? i‘IQJ,.PQ %Eéfpﬁﬁél n&%léolge 1e|r@l\t7\nﬂ'¥s 84n2|5t9 I %Pgélnmgt omto
whi ch1t hel0b}.k attached forman 10 heterocyclic ri ng of at least 3
menbers, pref e-p@ﬁle%n@m&nﬂsné o PRI LELRE G sCucrirk IGmiy as for
exanpl e nDrpho optlonal y su ituted by one or nore groups being as
defined for R2, or Rand R taken together with the nitrogen atomto which
they are attached forma fused pol yheterocyclic system preferably

t et r ahydr oi soqui nol i ne, i ndol i ne, i 20 ndol i ne, 15 optionally substituted by
one or nore group being asRo;efi ne 3@3

oy
pos

wherein the dotted circle line represents one double bond between CRs-CRg, ard znother

15 double bond between either CR,-CR3 or CR;3-CRy ; and either
a) R; Rz R; Ry Rs Rg which may be identical or different are hydrogen, OH, (C,-Cy) alkyl,
aryl, heteroaryl, (Cy-Cs) alkylaryl, aryl (C,-Cg) alkyl, alkoxy, hydroxy (C;-Cs) alkyl, alkoxy
(C:-Cs) alkyl, phenyl, (CH;),-COOH, Z, Z;.
or

20 b)) R; and Rsor c) Rs and R, taken together with the carbon atoms to which they are attached
form a 6-membered aromatic ring or form a 5- or 6-membered heterocyclic ring being
optionally substituted by one or more group, identical or different, defined as OH, (C,-Cs)
alkyl, aryl, heteroaryl, (C;-Cs) alkylaryl, aryl (Ci-Cs) alkyl, alkoxy, hydroxy (C,;-Cs) alkyl,
alkoxy (C,-Cs) alkyl, phenyl, (CH,),-COOH, Z, Z,; and

25  inall case a) and b) and c);




and wherein Zis a group defined by formula -(L).Z,, Lis (Cl-Cs) alkyl,
aryl, heteroaryl, phenyl, (Cl-Cs) alkylaryl, aryl(C -Cg) alkyl; Z is
defined by formula YR x N R 20 wherein X, Yis 0, S; R2, Ra which nay be
identical or different are hydrogen, (Cl-Cs) alkyl, aryl, heteroaryl,
(C1-GCs) alkylaryl, phenyl, cyclopropyl, (CH2)n-COON, and wherein n and in
are an integer >_ 1, preferably inis conprlsed between | and 4 and n is
conprised between | and 6; and provided that at |east one group R R2 R3 R4
R5 or R6 is Z or Z, and that R S no Hor Z; IE 25 or a pharnaceutical

salts or st er eoi SONEr i
carbon at% g’ﬁ?‘“ TEEoHR S'Hd" gﬁrﬁrxr]ﬁftgo"WJh h;f/}%g? 5’}}6 rsgl%af:?h%g% r : as
wel | as tvomphsmg)@ﬂom C@SRMNRRQON CDRL CRe 8ORp30R; SONRRY SlQaNREaINOzAs used

her ei n, to nmean any stabl e nonocyclic or bicyclic carbon
ring of Jﬁr%ﬁn’?ﬂgm%wrﬂ%ggach ring, wherein at |east one ring is aromatic.

17 Exanpl es 8f RSeing ar groue e mikyl, syclnalkyldarylalint, hatewarydalkyl,i iyidteapalkyd, phenyl
napht hyl, tetr h [ ph I e thryl or
acenap@yht hyl . lﬁmé'a 1 vﬁ?@r’ﬁe‘gpﬁé a&yﬁm igﬂablg}tl tg&e]%? al b:ﬁg@}é’P{y}ng l%'none ring
i s non-aromat h!dpgelnbalk)d umnauqylsttbmdlkomtkybtatsé,culmlmwl |ls/dmxaarylhelkom'aoadat ic
bor ti on whor e a1yt bbbty Reaainbliy? tbloseht) *iuerob I MMBRBIY! |
defi ned abovealk&xyhetploasl, emmahgtcratrky bikylammblmarﬂmalm@hmmam ot t ed to,
benzyl, hal ob ,

t hi enyI et hyl, ﬁnﬁxenﬁgﬁg{é\?%&p&h &I%W%P Rﬁé{? ‘g}lg&?{hgﬁgﬁn%%a%g%ngn%n

et hyl Wenzene, hgeropyplib éng efiet least 3Byemb¢sﬁ, prefegably ;) 3| a5 Pemembosedd kesgrogyelichy

hal ogen atom |3, mhg@%dexmp{sgﬁgﬁﬁdmr Bnatly e&ﬂsﬁa,&ea%y B Winlife Qoups0di ne.

"Cycl oal kyl " as used herein tende to include non-aromati € cyclic
hydr ocar bon btinggsslefibpdfpriRe. he speci fi ed nunber of carbon atons, which may

or may not beRbinhggquBeﬁrtogeﬁ{ef %&%@hitrxsg&pﬂ&a hwhARE- m@ﬁmh&ﬁe@foﬁ%h
cycl oal kyl s i ncl are not limted
fused polyheterocychc system preferably tetrahydrmsoqumolme indoline, isoindoline,

15 optionally substituted by one or more group being as defined for R;;
and wherein
Z is a group defined by formula —~(L)-Z;, L is (Ci-Cg) alkyl, aryl, heteroaryl, phenyl, (C,-Cs)
alkylaryl, aryl(C,-Cg) alkyl;
Z, is defined by formula

20 wherein X, Y is O, S; Ry, Rs which may be identical or different are hydrogen, (C,-Cs)
alkyl, aryl, heteroaryl, (C,-Cs) alkylaryl, phenyl, cyclopropyl, (CHz2),-COOH; and
wherein n and m are an integer 2 1, preferably m is comprised between 1 and 4 and n
is comprised between 1 and 6;
and provided that at least one group R; R; R3 Ra Rs or Rgis Z or Zy and that R, is not H or Z;;
25  or a pharmaceutical salts or a stereoisomer thereof.
By “alkyl” radical containing 1 to 8 carbon atoms, is intended to mean methyl, ethyl,
propyl, isopropyl, as well as butyl, pentyl or hexyl etc... linear or branched radical.
As used herein, "aryl" is intended to mean any stable monocycelic or bicyclic carbon

ring of up to 7 atoms in each ring, wherein at ieast one ring is aromatic.




|5 cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, adamantyl, cyclooctyl,
cycl oheptyl. { "Al koxy" represents either a cyclic or non-cyclic al kyl
group of indicated nunber of carbon atons attached through an oxygen

bri dge. "Al koxy" therefore enconpasses the definitions of alkyl and

cycl oal kyl above. "heteroaryl™ means a nono or polycyclic system of at

| east 5 nmenbers by cycle 20 conbining aliphatic and aromatic rings and nmay
be sel ected anong thienyle, furyle, pyrrolyle, imdazolyle, thiazolyle,
thiazolinyl, oxazolyle, oxazolinyl, tRhyadiazolyle, oxadiazolyle,

tetrazol ytz@amﬁ?éérdfgwhearyl raemes#@zﬁcnwk Sout Qeér.ﬂztnﬂuédem Fhéhi1 nﬁa'ghtﬂ}'ll Rallydfio! Y €,

benzot hi enyl e, = benzof uranr e 1 ndazol yl e, benzothi azol nap yridinyl e,
qui nol yI enaph%kqdmheﬁyb@hew rhenaptheyl, anteryher, asepaphthyly dn wescawghre@ the aryl

benzoxaz olygkifuend RbAdyBl @mwhgg 1s‘?|6n-rafo'rr@ﬁ@|n)ﬁls undRidol B3} kit RHAF Isl Vidthed 25 Dy
one ore nore groups as defined above. An "electron w thdraw ng group” neans

a group wWHPEARCHM®Ws el ectrons away froma reaction center. The EMG rennves

el ectron densifhy tJrﬁleQr?la]E}rl’SUIStaﬁcmapﬁkhﬂﬁal' ;nciueéa% alliH ShR1BR Whkie GiK§1 &

el ectronic effect or by resonancCe ‘effect he i nventi on concerns a so
st er eoi sofined; 2boye and rafylepastions where fird e o% deﬁnﬂﬂrﬁéovacﬁxe@nlswﬁary@ﬂkﬂ ornula G

as defi neglcahOV Gu a8 Mot alnhiRd @4, aoei%}ysuﬁiosaizﬁal he/ enflemSPt phinGipRAYE
t hereof. The conpound of the invention as cited ove conprises ah el ectron

wi t hdr awi RipPhemditiyl thiggylethphi shienpgpronyt.p Exeraefes rpfapiipiarsd inglade, fobysne i on to

t he n|trqgﬁﬁba&@mppﬁmwm§nhm@ 6 18 presence of the EMG I ncreases the
stablllty of the fijnal conpound of fornmula G The oup being in the

posi t idn" as d&¥i Hele” Msoleloges” sadical o8 4y halpgsn htémg'lsdﬁtﬁml?ﬁ ean flyorimoR
COSR, CONfRibrine GYomine by mg}E@ SOR, SC2R, SONRR , SONNRR NO2, hal ogen,
het er oaryl , & q g belng a group. H, aIk |, C cIoaIkyI aryl al kyl ,
het er oar yl al kyt¥® oquky ?)sx‘ifacf ReFein L F’I&‘Eﬁ‘%?gf%ﬁ'“d%??‘r‘ﬁ%ﬁic@F[’c bydgasarboR noal ky!l
am Inoal kygmupshmvefgam sﬂeaﬁycahlbyﬁer ohadragm@ﬂd kvmhch thdyl &aﬁdyydot bé Bhdg@h kpxyal kyl ,
ary ¥J oxy Q¥ 4 ry. ar ary
al kyl ani rSHPORLY har%'a %‘P"“h 3>§;°a‘k§‘F qu‘h%t {"b&‘?ey?‘“ imited fo,
al koxyhet @Ebpj’ow'l cyaiobmgh) eﬁoﬁfpwylybycloﬁkiw | adsthan@ ety Elo62y1Ydycloheptyl.
hal ogenohet er g | .. or Rand R taken togethe th t e nitrogen ﬁéOﬁ]tO
whi ch oy ar CRUVES REPE e 4 YAl B bRy k] Rgopl BERRE SR Rbnber o
pr ef er abl cartwnSatamns Gttavhed errathhai ekypeyw Mridge. "Alkoxy" therefore encompasses the
definitions of alkyl and cycloalkyl above.
“heteroaryl” means a mono or polycyclic system of at least 5 members by cycle
20  combining aliphatic and aromatic rings and may be selected among thienyle, furyle, pyrrolyie,
imidazolyle, thiazolyle, thiazolinyl, oxazolyle, oxazolinyl, thiadiazolyle, oxadiazolyle,
tetrazolyle, pyridyle, pyridazinyle, pyrazinyle, pyrimidinyle, indolyle, benzothienyle,
benzofuranyle indazolyle, benzothiazolyle, naphtyridinyle, quinolyle, isoquinolyle, cirnolyle,
quinazolyle, quinoxalyle, benzoxazolyle, benzimidazolyle, or triazolyl, optionally substituted
25 by one ore more groups as defined above.

An “electron withdrawing group” means a group which draws electrons away from a
reaction center. The EWG removes electron density from a p system making it less
nucleophilic either by electronic effect or by resonance effect.

The invention concerns also stereoisomer or a mixture of stereoisomers of the

30 compound of formula G as defined above in any ratio, or a physiologically acceptable salt
thereof,

The compound of the invention as cited above comprises an electron withdrawing

group (EWG). This EWG is placed in alpha or beta position to the nitrogen atom. Thus the




ring, optionally substituted by one or nore groups being as defined for R2,
or Rand R taken together with the nitrogen atomto which they are
attached form 15 a fused pol yheterocyclic system preferably

t et r ahydr oi soqui noline, indoline, isoindoline, optionally substituted by
one or nore group being as defined for R2; In a preferred enbodi nent the

el ectron withdrawi ng group EWG is constituted by R2 and R3 or R3 and R4
taken together with the carbon atons to which they are attached forma 5
to 7 nenbered heterocycle, preferably,selected fromlactane,

N-al kyl | e a

t hi ol act gﬁ%&%enoﬂ;ﬁp]%‘{swg ﬂg{r%g?the Ségm& J’ﬁhe F%g ch-uch‘sz F??nﬁblat ak t%%et her
with the giognbeinginthé positiontne ylefared aatnteas hﬂcbta‘ddmm thegroup @mwanbgﬂ@d)R,

het er ocyc ORI | S y re p el as defi ned
above forbféﬁk’ %(dgr oup. dN iti)r é%belg 38 %N ’o?o%}#&kl ?R’/(g ntl o ™t he
corrpoundshmrslewwcled fromthose of 25 forrrul a Glaor Glb: R4 R RS R3

RS R3 ,R6 NR2 R6 Gb gr 4 avethe
sane rreanl ng as de ned a gr}“ﬁa sp)gg ?’%QQE}H Bﬁ?ﬁ P%mar&rrp tnd of
formula G corpdioxystkyl,wo @kmalkﬂn wiatyhraydkring gﬂwlammalkylbet ampwslkyl,on from
the nitrogen FLALBATGAI Mdfheftilk 5&851(,;' OfhioafRBRAG] NG iOREIAGE Of

formula G a, a qui'te parhc ar subj ect o en 'on 17
conpounds t he hydrearydf albioxpdnylf ddrylgwar}ﬁt lagfindarylye talkylaminoaryl, halogenoaryl,

5- (NN-di met hyly | :

1- met hyl - 5- (NI\LE%{OEQF%@}W??%%QQ b kl&? R‘?&é&rﬂ wﬁg&&E@W)ﬁkgl%ﬁ&oEée@%ﬁlar boxyl at
e; Ethyl | halogenoheteroaryl or

é_mst hyl - 5- (N, N- di nRLIWRE BkeNGideRRIBIRhE hindadl ANH tPwReomby ik ShfcaFom@r boxy! at
| - Met hyl - 3- ( meR histeregyclio Fige 9 25 least nmembers, ppfesablnn et 6 membaredihetsraeyshisr i di ne:
to ri optwnail substituted by one or more roups being as deﬁned for R,,

1- Met hyl - 3- (N I\Edl et hyl car boxam do) -5 (I\'? % | car bama e)- 4- di hydr opy
ri d! ne; (+/-)-1- MR tgke('lﬁmcﬁnﬁ with thlwu})gga(cqqx to Whlch they are attached form

N-di mgshyl car Iaarms‘e@) pdly ﬂetéibé})tfﬁl:r OSBMIEind';Hé‘erabl tetrahydro:soqumo]me _indoline,

1-Met hyl - 3-(trifl uoromnet h){ N, N- di et hyrcar bamat e) - 1, 4- di hydr opyri di ne;
| - Vet hyl - 3- (4 18indplig ensions *xswhsmeﬁw o R gEPpy b @qwdﬁﬁwmﬂw car banat e) -
1, 4- di hydr opyd i géeRered embodiment the electron withdrawing group EWG is constituted by R,

and R; or Rj and R4 taken together with the carbon atoms to which they are attached form a 5
to 7 membered heterocycle, preferably selected from lactame, N-alkyllactame, N-aryllactame,
20  N-heteroaryllactame, lactone, thiolactone.

In another embodiment R; and R or R; and R; taken together with the atoms to which
they are attached form a 5 to 7 membered heterocycle, optionally substituted by one or more
groups being as defined above for the R group.

In a preferred embodiment of the invention, the compounds are selected from those of

25 formula Glaor Glb:




15

N, N-di et hyl - I - met hyl - 5- (N, N-di net hyl car bamat e) - 1, 4- di hydr opyri di ne- 3-sul fon
am de; Ethyl

1-[ 2- (N, N-di net hyl car bamat e) benzyl ] -1, 4- di hydr opyri di ne- 3- car boxyl at e;

1-[ 2- (N, N-di net hyl car bamat e) benzyl | - 3- (et hyl car banmoyl ) -1, 4- di hydr opyri di ne
1- [ 2- (N, N- di et hyl car bamat e) benzyl ] - 3- (4, 5- di hydr o- 4, 4- di net hyl - 2- oxazol yl )
-1, 4- di hydropyridine; 20 o _ o

N N-di et gl B2 R RSERTRAB AR HIBLIE) RN e SPUSIEORbalich - 3 sul T o
nam de

1-[ 2- (N Nhelicorppdund of fhamirt @) bem;zrjsrsr] @ ¢legtioh | withdomatghgrtbyps lin detdipoyitioropyr i di ne
; Et hyl .

| - met hyI SOTQIG("f\r]mﬁgrﬂat nﬁmf %Jand Rs)poﬂté?\n I']-1, 4-di hydropyri di ne- 3-car boxyl
ate; - Met hyimapg [tig- t(oNNouhdmf Ifgdnglar(lﬂanaqg)epm;wyla]' subject of the invention is

|-ﬁ/e?r1;r/q59f%%(’ﬁr‘l“ﬁ?ﬁ&%h% ’f)‘%aaﬁmrmt ) phenyl ] - 3- (et hyl sul fonyl ) - 1, 4- di hydr o

pyri di ne; EtB¥ 1-methyl 5-(N,N-dimethylcarbamate)-1,4-dihydropytidine-3-carboxylate;

N- TSt 5L b L M1 TR PSR ol .l ay 0Py i me-3

- sul fonam

1t met h)lélt hBhflz-l@MMMféﬂh}dﬂU#hibmbﬁn@}e@ﬂéﬁ&illu]droj:S-&pd'riﬁiyﬁﬁ@pyoﬁyrbhme- 3- car boxyl
at e; -

1- met hyl - gh[ﬂglyi ?\I(er%#lﬂleftoﬁ{/l? nggadr%lftg lc;ﬁbamﬁ ej) L %hsajrﬂ)yg(rhg%yrl di ne- 3- car boxyl
ate; 1Et hiyMethyh@(M)dighylogrpexamide)- iV, é’eﬂﬂbeli’/lﬂ ael)aﬂ@tfd-ldrml}&#qvwﬁmﬁl ne

- 3- car boxy). Al Rucdil s ARG ) SRRy RhrthAREN L A offlyropyeliel € parti cul ar

subj ect he 1 nvention IS npounds the nanes o V\:hl “th fol l ow Et hyl
1- met hyl BMetxt- iﬂtﬁﬂﬁmﬁ;‘bﬂbéﬁﬂlﬂbqlmiﬂlzkﬁpm)dp‘y‘i“hﬁi“?m’ﬂgm&ar boxyl ate ; Ethyl

t1em°:t2 gyl 155“/4&{}1%!\13 4 ﬁarﬁp&bmmﬂ&éﬁl?ﬁé%&yr}us?(w - BrRi9cabamAyLi i ne- 3- car boxyl a

N-di et hyltb%)rdmarlwo) 5- (N, N- di met hyl car bamat e) - 1, 2- di hydr opyri di ne;  Et hyl
|- met pyl - paldik qhﬂ@ﬁﬁ;stmwamyﬁhb%m&eﬂr Mﬂﬁﬁr&@ﬁdﬂie@suifgnﬁﬁ&égoxw ate. In a

preferred ‘enbodi nent. of the invention, the conpounds are sel ected from

those of Ethyd r{ar(%{ @meﬁylcaltmzatﬂbﬂwﬂﬁé%dmw nexfredbexylale, R2 R3 R6 Z or Z,
have the ﬁ?lﬂ(?rma{yﬂ:aﬁﬁmgﬁfbbﬁh@ﬁ %&H@lcaﬂb&n@ylﬁpﬂ-@i gﬁﬁapylﬁﬁmtgd' nment the

conpound o or nul i ses two el ectr raw n roups in
P 1-[2-(N, N-dunethylcarbamgtg)benzyl] 3-(4, S-dlhydro-4 4 dlmethyl-Z-oxazol % P P

dihydropyridine;
20 N N-diethyl-1-[2-(N, N-dimethylcarbamate)benzyl}- 1 ,4-dihydropyridine-3-sulfonamide;
1-{2-(N, N-dimethylcarbamate)benzyl]-3-(trifluoromethyl)-1,4-dihydropyridine;
Ethyl 1-methyl-2-[2-(N,N-dimethylcarbamate)phenyl]-1,4-dihydropyridine-3-carboxylate;
1-Methyl-2-[2-(N, N-dimethylcarbamate)phenyl]- 1 ,4-dihydro-N, N-dimethylnicotinamide;
1-Methyl-2-[2-(N,N-dimethylcarbamate }phenyl]-3-(methylsulfonyl)- 1,4-dihydropyridine;
25  N-methyl-l-methyl-2-[2-(N, N-dimethylcarbamate)phenyl]- 1 ,4-dihydropyridine-3-
sulfonamide;
Ethyl I-methyl-6-f2-(N,N-dimethylcarbamate)phenyl]-1,4-dihydropyridine-3-carboxylate;
Ethyl 1-methyl-5-[2-(N,N-dimethylcarbamate)phenyl]-1,4-dihydropyridine-3-carboxylate;
Ethyl 1-methyl-5-(N,N-dimethylcarbamate)1,4-dihydropyridine -3-carboxylate.
30 Among the compounds of formula Glb a quite particular subject of the invention is
the compounds the names of which follow:
Ethyl 1-methyl 5-(N,N-dimethylcarbamate)-1,2-dihydropyridine-3-carboxylate ;
Ethyl 1-methyl-5-(N,N-dimethylthiocarbamate)-1,2-dihydro-5-S-pyridine-3-carboxylate;




al pha and beta position fromthe nitrogen atomnanely in R2 and R3
position. 10 Anong the conpounds of formula G2 a quite particul ar subject
of the invention is the conpounds the nanes of which follow

2- Met hyl - 7- (N, N-di net hyl car bamate) - 1, 2-di hydr oi soqui nol i ne;

2- Met hyl - 7- (N, N-di net hyl t hi ocar bamat e) - 1, 2- di hydr o- 7- O-i soqui nol i nee;

2- Met hyl - 7- (N, N-di net hyl t hi ocar bamat e) - 1, 2- di hydr o- 7- S-i soqui nol i ne; 15
1, 2-Di met hyl - 7- (N, N- di net hyl t hi ocar banat €) - 1, 2- di hydr o- 7- O i soqui nol i ne;
Et hyl

2, 3- F“ et p—ﬁe&h@lg—_{&w iel:\tlflﬂvi:aqggxa%lld%?S ?ﬁﬁ%}ng&ylcm amate yld{ 81&1 do S}Jyn lcr)llel ned-car bOXy

| at e;

2, 3dDi met Bl BmEhgli LN, NedithétRylGiybaantepa Tatilgdrobyridifkd Bydrbok@aegui nol i ne- 4- car box
ami de;

2, 3- Di met hy| - 42 ¢ Brefergd ApBedimant 1 e inventipr. Be 63mprards a7 'ested FoR Resgiofret hy! car
banate) 1foZmuld Gy dr oi soqui nol i ne; 20

(+/-)-2,3-Dinethyl-4-(4- nethylphenylsulflnyl) 6, 8-di (N, N-di met hyl car bamat e)
-1, 2- dlhydr0|squ|noI|ne R,

2, 3- Di net hyl - 4-[ (4- m::thyﬁcﬂ#ii onyl] -6, 8-di (N, N-di net hyl carbamate) -1, 2

- di hydr oi soqui nol i ne; 2, 3- {hyl -4-[ N-phenyl sul f onam de] - 6, 8- di (N,

N- di et hyl car bamat e) -1, 2- 2881 hyd 0|§&qU|noI|ne

2,3-Dinethyl -4-(trifluorométhyl)-@&.8-dj (N, N-di met hyl car bamat e) - 1, 2- di hydr oi
soqui ngline; Ethyl 2-[2-(N, N-di nethyl carbanat e) benzyl

]

1, 2-di hydr oi soqui nol i ne- 4- car boxyl at e;

2-[ 2- (N, N-di net hyl car bamat e) benzyl ] - 4- (N
- phenet hyL caih 30N R; Rz %'rrwq{a% %QQHhE%bdﬁﬁrg fsldeﬁned abovc In a specific
2-[2-(N,N-di neth Icarbanate) enzy h 4, 5-di'hydro- 4, 4- di net hyl - 2- oxazol yl )
-1, 2- di wﬂqogpge@ the fompprnd of formuia 2 compnses two electron withdrawing groups in
N, N-di et Mittand Berk bohbod 48 b AR AITRI @RATA Y, hndR ZpokibiL O ©f S0GUi ol i ne- 4- s
ul f onam de;
1- [ 2- (N, N- di mévinpe therpmnretnds pioouia O3 aqpits particylas subjsst of) the inyengph isdhsi soqui no
line; 5 compounds the names of wluch follow:
1-12-(N, N-di ne | car bamat e) phenyl met hyl - 1, 2- dlhydr0|squ|noI|ne
2 bty - MBS N AP MR A B BTEIUPTIES 2.0 ) hydr of Soqui nol | ne:
2- Vet hy| - Dmeld l\H-(WWEﬁth&thﬁﬁﬁ&amhﬁ& ﬂzamglarbmmoaamnaol i ne;

e B S L gL o1 ne. 10 11 &
pr ef eng ed],2mhashyey, D HinicisthOvsethiniat-1, 2t&1@dﬁ9wmwtﬂmoaﬁee sel ected from
those of E&ﬁrZ@éi%et%lgﬁ,gﬁi(Wéimlgtllllylcarbamate)-l,2-dihydroisoquinoline—4-carboxyiate;
2,3-Dimethyl-6,8-di(N, N-dimethylcarbamate)-1,2-dihydroisoquinoline-4-carboxamide;
2,3-Dimethyl-4-(4,5-dihydro-4.4-dimethyl-2-oxazolyl)-6,8-di(N, N-dimethylcarbamate)-1,2-
dihydroisoquinoline;
20 (#/-)-2,3-Dimethyl-4-(4-methylphenylsulfinyl)-6,8-di(¥, N-dimethylcarbamate)-1,2-
dihydroisoquinoline;
2,3-Dimethyl-4-[(4-methylpheny!)sulfonyl]-6,8-di(¥, N-dimethylcarbamate)-1,2-
dihydroisoquinoline;
2,3-Dimethyl-4-{N-phenylsulfonamide}-6,8-di{N, N-dimethylcarbamate)-1,2-
25 dihydroisoquinoline;
2,3-Dimethyl-4-(triflucromethyl)-6,8-di( N, N-dimethylcarbamate)- 1,2 -dihydroisoquinoline;
Ethyl 2-[2-(N, N-dimethylcarbamate}benzyl]-1,2-dihydroisoquinoline-4-carboxylate;
2-[2-(N,N-dimethylcarbamate)benzyi]-4-(N- -phenethylcarbamoyi)-1,2-dihydroisoquinoline;




Z' R Z ZI R-RB RZNRZRR6 6 R~ G3a RL G3b wherein R R2 R3 R4 R6 Z
or Z, have the sane neaning as defined above. In a specific 1is enbodinent,
t he conpound of fornula G3 conprises one el ectron withdrawi ng groups in
beta position fromthe nitrogen atomnanely in R3 position. Anong the
conpounds of fornmula G3a a quite particular subject of the invention is the
conpounds the nanes of which follow Ethyl
1- net hyl - 7- (N, N- di net hyl car bamat e) - 1, 4 di hydr oqui nol i ne- 3- car boxyl ate; 20
Et hyl
L glt hy! -2l N dixﬂéﬁ—%ﬂﬂbﬁﬁ&bﬁgﬂyﬂk@hs%n@dmliQﬂwm'z'dﬁﬁzoﬁnﬁﬁﬁ.boxw ate.
(NN—dlneﬁH%NEaﬁﬁﬁndﬂ@) 1, 4- di hydr oqui nol i ne- 3-car boxyl ate; Et hyl
ét hrrelt hy! - NGy LR AINIB BNy e AbRAIBbGLg11 S-dydirloqeindinels SIfommids boxy (at e;

y
1- net hy| -1-[24NdY-dimsthylegrbamealbpeayll delnflucramethyD - dihydseiseayilince - 3- car boxyl at e;
Ethyl 5 1[2 (N, N-dlmethy]carbamate)phenyi] 2-meth¥\l_1 2-dlhydr01soqll|unolme,

1- met hyl - 1, 4-di hydr 0- 5- S- qui nol'i'ne- N i ocar bamat e- 3- car boxyl at e;
25 -Methyl—4- 2-(NV, N—dlmethylcarbamate)pheny!] i 2—dthydr0|soqumohne

1- Met hy| - DfediyiDs- gy, NEdimYthPadrbanRd) 8)2-dnddbidgdingfidty | car boxam do) - 1, 4- di hydr oqu

|
et 27 Moy Q- Netmghelsa b)) SbydioisabioAlas o- 4, 4- di met hy! - 2- oxazol yl ) -

1,4- di hyzjmﬂwl—il@]l NOBmethylthiocarbamate)-0-1,2-dihydroisoquinoline.
I-N@th 5-(N N-dlnethylcarbanate) 3- trlfluoronethyl-l |hydrqu|noI|ne

22 ( 1- MR hprPtened ombadinspe pHER ipvensio1be ﬁowomsrzﬁecﬁe%@%??*ea*roa% te)-1,4-
dihydroqubﬁﬁmdqnhordgbwbthyI 3- (4- met hyl phenyl sul fonyl ) -5- (N,
N- di et hyl car bamat e) - 1, 4- di hydr oqui nol i ne;
1- Met hyl - 5- (N, N-di net hyl car bamat e) - 3- ( N- phenyl sul f omani de) - 1, 4- di hydr oqui no
line; 5 1 -Methyl-6,7-di(N, N—dlnethxgcarbanate) 3-nitro-
1 4-di hydroqugngl i ne; ® hyl

nethyl 2- pheny S, 78

, 4- di hydr oqui nol boxyl a

1,2, 4- trinethyl X et hyl c2

e; Ethyl

1-[ 2- (N N—d|nethylcarb%mgg;)benzyl] 1, A(thydrqu|noI|ne 3- car boxyl at e;
1-[2- (N N- di met hyl car bamat e) benzyl ] - 3- (di net hyl car banoyl ) - 1, 4- di hydr oqui nol

ne;
-[2-( N Nﬂmlmﬁhﬁz Farbsdhal O Farfinye fheame meaping ¢ defined #bgyenin pyppecificoxazol yl )
1, 4- (Ai yho@thiehd @lel ddfpound of formula G3 comprises one electron withdrawing groups in

beta position from the nitrogen atom namely in Rs position.
Among the compounds of formula G3a a quite particular subject of the invention is the

compounds the names of which follow:
Ethyl 1-methyl-7-(N,N-dimethylcarbamate)- 1,4-dihydroquinoline-3-carboxylate;

20  Ethyl 1-methyl-5-(¥,N-dimethylcarbamate)-1,4-dihydroquinoline-3-carboxylate.;
Ethyl 1-methyl-5,7-di (N, N-dimethylcarbamate)-1,4-dihydroquinoline-3-carboxylate;
Ethyl 1-methyl-5,8-di(N,N-dimethylcarbamate)-1,4-dihydroquinoline-3-carboxylate;
Ethyl 1-methyl-1 4-dihydro-5-O-quineline-N, N-dimethylthiocarbamate-3-carboxylate;
Ethyl 1-methyl-1,4-dihydro-5-S-quinoline-¥, N-dimethylthiocarbamate-3-carboxylate;

25  1-Methyl-5-(N,N-dimethylcarbamate)-3-(N, N-diethylcarboxamido)-1,4-dihydroquinoline;
I-Methyl-7-(N, N-dimethylcarbamate)-3-{4,5-dihydro-4,4-dimethyl-2-oxazolyl}-1,4-
dihydroquinoline;

1-Methyl-5-(N, N-dimethylcarbamate)-3-trifluoromethyl-1,4-dihydroquinoline;




N, N-di met hyl -1 -[ 2- (N, N-di et hyl car bamat e) benzyl ] - 1, 4- di hydr oqui nol i ne- 3- sul
f onam de;

1-[ 2- (N, N-di et hyl car bamat e) benzyl ]-3-(trifl uoronethyl)-1, 4-di hydroqui nolin
e; Ethyl

1- met hyl - 2-[ 2- (N, N- di et hyl car bamat e) phenyl ] - 1, 4- di hydr oqui nol i ne- 3- car boxy
late ; 15 Ethy!

1- net hyl - 8-[ 2- (NN- di net hyl car bamat €) phenyl ] - 1, 4- di hydr oqui nol i ne- 3- car boxyl
ate; Methyl

Ii rrI\/le‘?t Eyivfjrﬁmtﬂi]yl car %@ﬁ@l}%@@ﬁ@eﬁ{yﬁc‘i% Q%aggt 2)0? goé?llh%?oqw no
I ne; 1 QUIRGLING |

yvshaid M%/PB Ll s ng R PR aRe T e 20
1- Met hyl - BMEN?—YHWMMF@E&WW) Mewlmimmwd&ﬂ;m@@)mhm di hydr oqui no

| i ne; hyl-6,7-di(N.IV- leprbamate)-3-nitro-1 &-dihydro
3- (N, l\f- met Rdelt gar bo>l<(ar1r¥ %Se&g'c{Namae e og/fcalr}ﬁrrﬂélmogmel 4- di hydr oqui nol i ne;
Met hyl Ethyl l-mcthyl 2-phenyl-6,7-di(N, N-dimethylcarbamate)- 1 4-d:hydr0qumolme 3-carboxylate;

1- et hyl - car boxyl at e;
et hyl 1. gl TR KAy RaBah banﬁ%)eg“ i e
-3-car box@thgtle[? (pgt 91pnethylcarbamate)benzyl] L4-di ydroqumolme-3-carboxy[ate

1-methyl - Brl i, Mdﬁﬁéﬁﬁﬁé}}ﬂaﬁﬁ{ehfé g—(d%n&ﬁﬂéaméq{o Yis0phydRRuindtisear boxyl ate; 25

Among t he cor}‘vpoun formul a uite particular subject of the
i nvent9 onl-{s( R’ﬂ@%&ﬁ@mﬂﬁ@@)heﬁ@!]ﬂaﬁe%dlwdr%wﬁ“ﬁw12&76842! }.4-

| - met hyl - ghydtbaindiigget hyl car bamat e) - 1, 2- di hydr oqui nol i ne- 3- car boxyl ate ;

Et hyl

1-met hy| ){" N-Jimethrel Wy Yrtietvisarpamaty benzylldidibydsoqyinglingot-piionsaids. car boxyl at

€ | -[2-(N, N-dimethylcarbamate)benzyl} 3- %nﬂuoromethyl)—l 4—d1hydroqumolme

- Met hyl - 5- N, N- di et hyl car banat e _(P{l 4- di net hg/l -2-oxazolyl)-1
.2 30 di ¥ c}CfﬂT’tMTzl“[ﬁéN N-dimethyl amate)pﬁenyl} 14 ydroqumolme-3-car oxylate ;

3- (N, I ety ll%ﬁﬁ% d:%mﬁMchdmﬂabiﬁlmarmwﬁhm&n%ﬂtahwi&a&uI nel i ne;

:\/ﬁteflél_ C;; axpg:hy lmethglfl(rzralralga%te??&pdahn%ro%&lno n%-Bch: og{rl t%,u ' nol

é— hrrelt hyl - ﬁrv(emyl\B-@umﬂywaﬂaaﬁbﬁxmtseomﬂuﬁnamm%aeﬁm-m,@ld:rryemauﬁaﬁdepxyI ate; 23
: Ere%/hy: - gMpmbaling Rt A AFrdimeshylearbampay Lt-digrdreninahd Sraderdbiy | at e;
Anot her ahktﬁﬁtl-tﬁéthﬁlkse(l\i-auﬁeurbmw)a,4&11@,@6@@61&&@8 aekbdxglagul a G+ or G+l, G+2,
(C:;(J)r?r e\é\oggn‘gwg‘a%%@& E’F‘Wz é’?’i‘éﬁ@ggwp‘%scgﬁkﬁ%g@aborfﬂﬁﬁ%ﬁhqr}%@ﬂg’h|r nol i ni um or
I soqui nol 3-(N, Nrmdtiylcarborarmido)-REN,R3dimEylcarbiinate)- , 4 itydraguinoline;
Methyl 1-methyl-5,7-bis(N,N-dimethylcarbamate)-1 ,4-dihydroquinoline-3-carboxylate;
Methyl 1-methyl-8-(N,N-dimethylcarbamate)-1,4-dihydroquinoline -3-carboxylate;
Ethyt 1-methyl-8-(N,N-dimethylcarbamate)- | ,4-dihydroquinoline -3-carboxylate;
25 Among the compounds of formula G3b a quite particular subject of the invention is
the compounds the names of which follow
Ethyl 1-methyl-7-(N,N-dimethylcarbamate)-1,2-dihydroquinoline-3-carboxylate ;
Ethyl 1-methyl-(N,N-dimethylthiocarbamate)-1,2-dihydro-5-S-quinoline-3-carboxylate ;
1-Methyl-5-(N,N-dimethylcarbamate)-3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)-1,2-
30  dihydroguinoline;
3-(N,N-methylcarboxamido)-5-(N,N-dimethylcarbamate)-1,2-dikydroquinoline;
Methy! 1-methyl-5,7-bis(N,N-dimethylcarbamate)-1,2-dihydroquinoline-3-carboxylate;
Methyl 1-methyl-8-(N,N-dimethylcarbamate)-1,2-dihydroquinoline-3-carboxylate;




Z, ZIl B, RZ Zl B N RN R 6 R~ RE&E+R &G+ wherein R R2
& R3 R5 R6 Z or Z, have the sane neani ng as defined above. These conpounds
are either the starting product for obtaining the conpound of respectively
formula G da, Gb, &, &Ba, Gb by a step of reduction, or the active
drug io which is liberated in vivo in the CNS. As starting product they
are under a salt form G+ W wherein Wis the | eaving group of the

al kyl ating agent RI-Wwhich is involved in the quaterni zation reaction step
as explain below. As an active drug i the CNS, they are in an anmoni um
non sal te@ﬂfg@[-metﬂyﬁs-fﬁ N-m&@{hsyﬁﬂbﬁhﬁe)cmmymgqﬁnsoﬂﬁe-ﬁJeglw,{ym@r ation of
conpounds of formula as described ahove, another object
of the invent i#ppthes objcet ‘?fo‘hﬁé‘ﬂ’ﬁﬁ&""dﬁ theo?qmvan@f fogrulcG or @1pGH@3 [ f

6 24 R4 Zuhel%ml alifie Beaﬂgcﬂpﬁnd_’sl cited Rbove Brefif thelr c\m&ﬁm“nl?poﬁﬁv&% a\aﬁgeﬁ 2 I G
or G1 G2 G .3 These conpounds are starting products for obtalning, a
step of qlffHF'éPﬂa*}sl%{“P'BH‘OrW‘E‘ﬂ‘"&‘H“aT'R?ﬂ“&‘Pl‘HQ"‘é@fEht R -W the compounds of
formulg G, G 1, G+t2, G 3 according to the process explained bel ow.

Anot her obj ect of the ianenti on is a process allow ng the preparation of

t he 4

R,
= R,
P
[
R,
G3+

wherein R; R; R R3 Rs Rg Z or Z, have the same meaning as defined above.

These compounds are either the starting product for obtaining the compound of

respectively formula G, Gla, G1b, G2, G3a, G3b by a step of reduction, or the active drug
10 which is liberated in vivo in the CNS.

As starting product they are under a salt form G* W~ wherein W is the leaving group of
the alkylating agent R1-W which is involved in the quaternization reaction step as explain
below.

As an active drug in the CNS, they are in an ammonium non salted form.

15 As intermediate compounds for the preparation of compounds of formula G, G'1,
G*2, G'3 as described above, another object of the invention is the compounds of formula G
orG’'l, G’2, G*3:




5 conmpounds of formula general G and the sub famly of conpound of formula
Ga Gb, &, G3a, Gab as defined above. This process conprises a stage of
reduction of a conmpound of formula G' Wi is 1, 2 or 3 as defined above
in the presence of a reducing agent. Regioselective 1,4-reduction is
carried out with sodiumdithionite in the presence of 10 sodi um carbonate,
but other reducing agents may be used in this step, for exanple NaBH3CN
and BNAH, providing the 1,4-di hydropyridine of formula G1 a or

1, 4-di hydroqui nolines of formula G3a,4The use of sodi um borohydride give
rise to the formation of a pure 1, 2- o?li hydr oi soqui noline of fornula G or a
m xture of 1,2- and 134 di hydrolq |noI i ne%
1, 4-di hydropyri gi nes. Cheﬁl cal 2kl i oQ _gLRe I
pure 1,2- 15 di nyo di de of f a G bor ',
formul a G3b Anot he : ' [
preparation of RRE >3 or 3 as

defi ned above which conpriSes a first stlQp of car@anoyl alt'i on ®sf a conmpound
of formula El or E¥ arCE3: R4 R34 &8 R3 R2 R3 ~NNRs NR2 pp R2 H
R6 E2 E3 20 Cditbsnmyipatadsrare stamtiag iprogldetd fidr abmitiigg bpraesqnciéqlmfenmutamﬁl um

G ot B R R,

group, prplocsabipleiedbelotvved from hal ogen, O-triflate, suI fate, tosylate,

mesylate, Z lAJH) F%I:Jeg{ of ARIR v%néondlasalakgrlﬁge% %ﬂm lﬁrgp%ratzon &t &OI vent.

Al so thiocar bam)y on’1s ac Fesente of

di al kybt hpwepenivsmd fermivkl gedeaal G andnthe bibsfagile pf t:dl@onmhdtﬁommla)ﬁla:ﬁﬂhaiﬁayl ation

is carri e@39¥§3b$ﬂdéﬂx@&£ﬂo@9 conmpounds wherein either RS or R6 or P are a
p

hydroxy gr ou e process conprises a follow ng step of quaten zation of
t he nitrogen éﬁh@mr@yss compnsesastage of reduction of a compound of formula G W~ iis 1,2

2« f ormati on of
Jmol i nes of

or 3 as defined above in the presence of a reducing agent.
Regioselective 1,4-reduction is carried out with sodium dithionite in the presence of
10 sodium carbonate, but other reducing agents may be used in this step, for example NaBH;CN
and BNAH, providing the 1,4-dihydropyridine of formuta Gla or 1,4-dihydroquinolines of
formula G3a. The use of sodium borohydride give rise to the formation of a pure 1,2-
dihydroisoquinoline of formula G2 or a mixture of 1,2- and 1,4-dihydroquinolines or 1,2- and
1,4-dihydropyridines. Chemical separation give rise to the formation of pure 1,2-
15  dihydropyridine of formula G1b or 1,2-dihydroquinolines of formula G3b
Another object of the invention is a process allowing the preparation of the
compounds of formula G;"W", i being 1, 2 or 3 as defined above which comprises a first step

of carbamoylation of a compound of formula E1 or E2 or E3:

R, Ry Re
R, R,
N o
-~ < N
R; N R, p P R
El Ry E2 E3

20
Carbamoylation is carried out in the presence of potassium carbonate or metal hydride such as

sodium hydride with an agent of formula W'-Z or W’-Z’; wherein Z’1 is




treatnment of the resulting carbamate with all type of al kylating agents
R1-Win a solvent which provides the desired pyridinium quinoliniumor
i soqui noliniumsalt. 10 The synthesis of the starting product of formula
El, E2, E3 is described bel ow. \Wen the reaction sequence carbanoyl ati on,
guat em zation and reduction steps is carried out on conmpounds of fornula
El, E2, E3, the respective conpound of fornula Ga, Gb, &, G3a, G3b are
obt ai ned. The synthesis of the follow ng pyridine derivatives of formula El
is reported in the 15 literature. 3-)dethoxy-5-(mnethyl sul fnyl)pyridine
(Phosphorus, Sulfur and Silicon and the Related Elenents,
1992, 66, 127-137); 3- Met hoxy-5-( mas}hyl sul fonyl) pyridi ne (Tetrahedron, 1985,
173-1384) Ethyl 5-methoxypyridi ney3-cgy boxylate (Journal of medicinal
chem stry, 2000, 43, 3168- 20 @,%339, -3-'Cyano- 5- met hoxypyri di ne (Journal of
Medi ci nal Chem stry, 2000, 43, 168-%185); { O MO COOV MOCNO" ! MO
S~ | MO 'CTI NNNN 25 Fromthdge avail abl e pyridines, the desired
carbamat es, O isoqui noline thiocarbanmates and S-thiocarbanmates of formula
Ga or @b substituted on the 3-position by an ester, a_ ketone, a
trifluoromet hgnd Winisgamlqing eraum PEsGreRly seleded figmehalogen, Prigflatry Yifateqn
oxazol i N§edfafe, 2esyliteRAM _gg]n% @brl Q¥inpE 4 BRIKFREBah&ATali®) S ALPREE Also
car banoyl ati on, quatemarization and reduction steps as.,that reported
pr evi ous|thiocarhpgnoyltieris aphicvst "’cth"eP‘F%eB‘&fLﬂfﬁ_B‘FkiYH'élgca&t@F‘lW ‘%_s of fornula E2
are prepared gsaiPkkep\thd)tactioh St RERRRYRGIOR Qriddnéut foal dtarihd) dofiRiuh@xy
i soqui nolines i s reported. in th& literature by 5 Pomreranz-Fritsch
cycl i sat i vgireincifes RetRs OB a3 dVAIRLY EB8MR0r gani ¢ and Medi ci nal Cheni stry,
(l:g99, 2647- 26%R9 prockss MBimPaseY laSRIBWIAG sicp f (qBir:aﬁfz@&iﬂi of tandinhigeli aomady .
emstry Letter 2003, 1345-1348); . 7-M xyl.soqui ng) i.ne (Bi oorgani c an
Medi ci nal Fe@mEm gffhﬁ,resi‘ %,caé’eﬁ?@ 2@%‘6‘3“ typ%-"k/@&ﬁ%% ﬂ‘ﬁﬁ%’ib‘Pi ‘H% ’(Oél'e&lgr gani ¢
and Medi GiHiéH préfasitsd deyired P3Adiniva0 quindliabim) or isoquinolfidvietdoxyi soqui nol i ne
((Tet anhedr On'[‘he3 s7y’nth%59158 31‘ me359ta7n7iﬁg3[%§&)Jct of formula E1, E2, E3 is described below.
When the reaction sequence carbamoylation, quaternization and reduction steps is carried out
on compounds of formula E1, E2, E3, the respective compound of formula Gla, Gib, G2,
G3a, G3b are obtained.
The synthesis of the following pyridine derivatives of formula E! is reported in the
15 literature.
3-Methoxy-5-(methylsulfinyl)pyridine (Phosphorus, Sulfur and Silicon and the Related
Elements, 1992, 66, 127-137);
3-Methoxy-5-(methylsulfonyl)pyridine (Tetrahedron, 1985, 173-1384)
Ethyl 5-methoxypyridine-3-carboxylate (Journal of medicinal chemistry, 2000, 43, 3168-
20 3185);
3-Cyano-5-methoxypyridine (Journal of Medicinal Chemistry, 2000, 43, 3168-3183);

O
O

Meof\j,COOMe MeoﬁCN Meo\(\/r's\ MeO 1 P
N N Nig N?

25 From these available pyridines, the desired carbamates, O-isoquinoline thiocarbamates
and S-thiocarbamates of formula Gla or Glb substituted on the 3-position by an ester, a

ketone, a trifluoromethyl, an amide, a sulfoxyde, a sulfone, a sulfonamide, an oxazoline are




5, 8- Met hoxyi soqui nol i ne (Journal of Chem cal Society, Perkin Transactions

1: Oganic and Bio-organic Chem stry, 1974, 2185-2190);

6, 8- Met hoxyi soqui nol i ne (Journal of Organic Chem stry, 32, 1967,

2689-2692); 6, 7- Met hoxyi soqui nol i ne (Tetrahedron, 37, 1981, 3977-3980); 15
7, 8- Met hoxyi soqui nol i ne (Tetrahedron Letters, 38, 3159-3162); 6 W 4 MO
7/ N2 N/ iN MO 6 WW MOMO/ iN/~~ 1/ iNIiN MO/ N MO Ow
Ove W The previous nethoxy isoquinolines are transformed into the desired
i soqui noline 20 carbamates, O SOqUin?ﬁOl i ne thiocarbanmates and

S-isoqui noline thiocarbamates of for a & according to the previ ous

react i on WERRRSERIIoRIRg, dhe GRRG FRICHYN SEAUSACE CHPYHROMANPAt Apg{emanzation and

t hi ogar baﬂmelctiiaﬁ ét%,asﬂidﬁkﬁdrféhp&moﬁgy,and (rjeguct idgns stepfs. TheI dels: reﬁ
1-substituted_isoqui nol [nes are. prepare addj tjion of an a lithium a
Gignard reagélf Sig?heéfs Bbb? b?f"ﬁ"‘?:ﬂlfg § “‘@6‘?’?%% fumytedg areseRarsdss f‘ﬁ%mﬂgéal ts,

af f or di ng t he The grepatiohi JTYI follEAAL InBaby TSsguindliRs isGtdonel thé igyaiOby

i soqui nol | nes and meLh |.. i soqui nol i ne-4-carboxylate derivatives are
repor t &d Fommernzrhnise 5?%‘?%‘.““27 4- Cyano- 6, 7- di net hoxyi soqui nol i nes

( Canadi ans-dRtHoRiboq@inokiaBivotgaliic adP8dicidfl ChihBRy, 1968 p647-FebRit hyl

tooren S bdei s aoan nold nepy sk ghedon Lol sy ittty . oy on
COOVE  MefMethox $¥ksquinoline(B{dokganic atd MedvEifidl IChemisidy,i1999, R647-2686); 5 Ve
8-Methoxyisoquinoline (Bioorganic and Medicinal Chemistry, 1999, 2647-2666);
10 5,7-Methoxyisoquinoline ((Tetrahedron, 37, 1981, 3977-3980});
5,8-Methoxyisoquinoline (Journal of Chemical Society, Perkin Transactions 1: Organic and
Bio-organic Chemistry, 1974, 2185-2190);
6,8-Methoxyisoquinoline (Journal of Organic Chemistry, 32, 1967, 2689-2692);
6,7-Methoxyisoquinoline (Tetrahedron, 37, 1981, 3977-3980);
15  7,8-Methoxyisoquinoline (Tetrahedron Letters, 38, 3159-3162);

OMe 4
MeQ.
N
7 =N 2 =N = MeO =N
g 1 OMe OMe
MeQ X MeO X = =
=N =N MeD N N
MeO
OMe OMe OMe

The previous methoxy isoquinolines are transformed into the desired isoquinoline
20 carbamates, O-isoquinoline thiocarbamates and S-isoquinoline thiocarbamates of formula G2
according to the previous reaction sequence above, O-demethylation, carbamoylation,
thiocarbamoylation, quaternization and reductions steps.
The desired 1-substituted isoquinolines are prepared by addition of an alkyllithium, a
Grignard reagent or a cuprate on the corresponding isoquinclinium salts, affording the 1,2-
25  dihydroisoquinolines.
The following 4-cyano isoquinolines and methyl isoquinoline-4-carboxylate

derivatives are reported in the literature:




From t hese 4-cyanoi soqui nolines and net hyl isoquinoline-4-carboxylate, the
desired carbamates, O isoquinolinethiocarbamte and S-thiocarbanates of
formula G substituted on the 4-position by an ester, a trifluoronmethyl an
am de, a sul foxyde, a sulfone, a sulfonam de, 10 an oxazoline are prepared
foll ow ng the same reacti on sequence as that reported previously. The

qui nol i nes derivative of fornmula E3 are prepared as follow ng: The
synthesis of the foll ow ng cyanoquinolines is re orted .in the literature p

(Tetrahedron Letters, 39, (1998) 4013-4016). Ove OMe \ CNi CN CN :::o- 15

MO Il NI T I . ol 1 owi ng-.et hyl

qui nol i ne-4 ?%?aor ’gxg{' egl?oggg{’dslﬂ{ragg%r({:gn%qaﬁhf'h"gl Oﬁqeg't’%'iyulrggg’(‘l\fourﬁﬂgllG%f

Medi ci nal 3¥ethyl 4tcygnoi®R® Bimed@xyiSE0indhe) (TeBihealrdD\Mctbls,(11968,'44)\ 4681 86X;1 i cc p

pi Ek* 2 : L i C /e are treated with 48% HBr in

aqueous Sgllleﬁgrr}ltﬁ. gxﬁ %O?lgﬁogltmggﬁiedﬁébgﬁlg%tq;gﬂmg@g}{he met hoxy group and

hydrol ysis of the 3-cyano group. The correspondi ng carboxylic acids are

then converted into ester 25 refl uxing ethanol .

28 CON HBr COOH §Q5l2 t Meoyl ation is

acconplished in the dl met hyl car banoyl

L nmethyl triflate

L . Al type of

al kyl ati ng agents can be wused in the quaternization step (CH3l, PhCH2X,

XCH2COOR) . Regi osel ective 1,4-reduction is carried out with sodium

dithionite in g i el ' 3 H may be

used in this step dgéfg\%?&d‘?ﬁgawiﬁqu%%ﬁ F%Hﬁﬁé’fﬂ?%ﬁ%fﬂg&gutggug re%odi um
carbamates, O-isoquinolinethiocarbamate and S-thiocarbamates of formula G2 substituted on

the 4-position by an ester, a trifluoromethyl an amide, a sulfoxyde, a suifone, a sulfonamide,
10 an oxazoline are prepared following the same reaction sequence as that reported previously.
The quinolines derivative of formula E3 are prepared as following:
The synthesis of the following cyanoquinolines is reported in the literature (Tetrahedron
Letters, 39, (1998) 4013-4016).

OMe OMe
o e
MeO N MeO N NZ MsO N7
15 : OMe

The preparation of the following ethyl quinoline-3-carboxylates is reported in the
literature (Joumal of Medicinal Chemistry 1995, 38, 950-957).

Q a
OMe OH
COOEt
B’ %y~ CO0Et {\~CO0Et | cooa ~
o o~ . i~
OBn

The cyanoquinolines cited above are treated with 48% HBr in aqueous solution to

20

promote deprotection of the methoxy group and hydrolysis of the 3-cyano group. The
comresponding carboxylic acids are then converted into esters with thiony! chloride in

25 refluxing ethanol.




to borohydride gives rise to the formation of a m xture of 1,2- and

1, 4-di hydroquinolines. COOB \ \ COOEt \ \ COOEt | Me1NOOOI MOTf (I N Hd
NiNUONCHP2 NO O+ TfO' O CODE Na2S20a \ a~I Na2CO3 N -O ~i N NaBH4 O
COOEt OCOCEt O \! O N Thi ocarbanoyl ation is achieved in the presence of
di met hyl t hi ocar banoyl chloride. 15 Quatem zation and reduction of the
correspondi ng OG- qui noline thiocarbamates is acconplished as descri bed
above. 3 29 COOEt COOE1l COOEt (, - Me2NCSCI MOt ri HO N iNUO N CH2Cl 2 i
OQA TfO' S COCEt Na2S204 S Na2CO3 IO NaBH4 COCEt COOEt \ NO, i + N
The O qui nol i net hi ocarbamate derivati Ves underwent thermal rearrangenent to
give rise to the correspondi ng S-quinolinethiocarbamates. Quatem zation

and reduction of NCopesporasi I ngbéynet hi 08s is
acconpl i shed as ldescr, bed-*above.ol/ Xy cooe gt 4 LI21IPC - j RIX 0 NO
H HO' N

~N S 7 CH3CN e | ™

Carbamoylation is accomplished in the presence of sodium hydrnide with

5 dimethylcarbamoyl chloride in THF. Treatment of the resulting carbamate with methyl iriflate
in dichloromethane provides the desired quinolinium salt. Al type of alkylating agents can be
used in the quaternization step (CH;I, PhCH, X, XCH,COOR). Regioselective 1 4-reduction is
carried out with sodium dithionite in the presence of sodium carbonate (NaBH;CN and
BNAH may be used in this step) providing the 1,4-dihydroqunolines. The use of sodium

10 borohydride gives rise to the formation of a mixture of 1,2- and 1,4-dihydroquinolines.

COOEt ' .~ COOEt oy COOH
X ©\/j’ MeOTF o
] meacoa | ) O LS

Ho~ N " AN N cH, N0 O
O
COOEt
mso 9 (Y
~ s N
NazCO; llq o i
2 COQE COOE
SN 15 ol 1> 0 |
P N
\NJ\O [iq + ~ O’ i

Thiocarbamoylation is achieved in the presence of dimethylthiocarbamoyl chloride.
15 Quaternization and reduction of the corresponding O-quinoline thiocarbamates is

accomplished as described above.




/ g 0O OWCH2Cl 2 ~ COCEt Na2S20a Na2CO3 'N~S'/ ~ COOEt COCEt NaBH4 'A |
ONS:i +NSNI I I ~f Ethyl 5-nethoxyquinoline-3-carboxylate is
prepared by chlorination of ethyl 4 to

hydr oxy- 5- met hoxyqui nol i ne- 3- car boxyl ate wi th phosphorus oxychl ori de.

Dechl orination was perforned by hydrogenol ysis. The O dénet hyl ati on,

car banoyl ati on, thiocarbanoyl ation, quaternization and reduction steps are
performed as described above. Ove OH Ove CI Ove N COOEt POC13 . | i N COCEt
H2/Pd i N COCEt 30 Ethyl 5-nmethoxyqujnoline-3-carboxylate is prepared from
tert-butyl N-(2-fornyl-3 methoxyphen 9)carbamate (Adv. Synth O(%arat. 2003,
345, 743-765 goREhsat i on W Tfmet hoxy Owe co, hle
Ove CHO CO M2 NMESICSAHCUNE her jj\ oners can be
prepared fr eg ~8hi no~6- et h nzoVc aci Cszd'zOH g t@eT@ener al
procedure reported in the Jourﬁ? of Medicinal Chemstry, (2001), 44, 10
822-833. Dechlorination of 4-chloro-5-nethoxy quinoline-3-carbonitrile

affords the desired 5 t ¥ S ne-3-carbonitrile. The O denet hyl at i on,
car banoyl at i AP0 ocar fa a ion, quaternization and reduction steps are
performed as WeS¥ribetabove. OV OMe O OVe O COOH DVF-DMA | | CN POCI3 |

% CN N NH Then |r~

\cooﬂ COOEt
- OO O
\J‘ki N + \J\' 'Ii\l

o] y

The O-quinolinethiocarbamate derivatives underwent thermal rearrangement to give
rise to the comresponding S-quinolinethiocarbamates. Quaternization and reduction of the

5 cormresponding S-quinolinethiocarbamates is accomplished as described above.

ZO0EL
- COOE COOE! o S
| ) _20°C / Y _
) ) x

_N_0O ?l g
c”zaz
COOE
Na;S;0, 0 m
Na,COy \Nj\s' |
i
COOEL COOEt
-~ p + ~ /u\ ! N

Ethyl 5-methoxyquincline-3-carboxylate is prepared by chiorination of ethyl 4-
10 hydroxy-5-methoxyquinoline-3-carboxylate with phosphorus oxychloride. Dechlorination
was perfoomed by  hydrogenolysis. The  O-demethylation, carbamoylation,

thiocarbamoylation, quaternization and reduction steps are performed as described above.

OMe CH OMe Ci OMe

COOEt COOEt
X POCI, \\~COOEt H,/Pd N
o _ P -
N N




2 n-BuLi/MeCNH THE OV H2/Pd CN N 15 The 3-carboxam doqui nolines are
prepared by am dification of 3-quinolinecarboxylic acid derivatives,

foll owed by O debenzyl ati on. The carbanoyl ati on, thiocarbanoyl ati on,

guat em zation and reduction steps are performed as descri bed above. { 31
COOK COCEt COON PhCH2Br LiOH HO N K2CO8 SnO N THE BnO N SOC12 | \ \
CONRZ Hz/Pd \ \ CONR2 RZNH BnO NI HO N Alternatively,

3- car boxam doqui nol i nes are prepared from 3-cyano quinolines by partial
hydrol ysis using H202 in the presence of NaCH at OC. The deprotection of
the 5 methoxy group is achieved unde¥ nild conditions with BBr3 in CH2Cl 2.
The carbanoyl ation, thiocarbanoyl ation, quatenrization and reduction steps
are perforned | ' oy, q;ﬁltgam;}, L(D- Bg3 z MeON
NaOH MeO/ N CE@%%%%?@O%E% ébogg#eer anél, 3- ctgﬁg](%’ém%&rﬁngl i nes are
pr epar ed metkoxypheoyleatbanete ibdvi Sredr. Bygtal RO 345, 3435763 Bepondensationdtidi t i ons to
furni sh 3. gui i lic acid derivatives which are treated with
SOC12 foﬁ?%%%yh*;&g%? ion of various amines (aromatic and aliphatic

am ness, am noal cohols, ami noesters) to give rise to the desired

3- car boxam doqui nol ppes. The depr oto@zgeti on of dgNre net hoxy group is achieved
under mld conditiofgs wth BBr3 i /=CH2Cl 2. 15 [The car panpyl ation,

t hi ocar banoyl ati o erni zat¥8n and reduc S S are performed as
descri bed above.

HCI/MeOH =
NHBoc A N

Otherwise, 5-methoxy isomers can be prepared from 2-amino-6-methoxybenzoic acid

following the general procedure reported in the Journal of Medicinal Chemistry, (2001), 44,

10  822-833. Dechlorination of 4-chloro-5-methoxy quinoline-3-carbonitrile affords the desired 5-
methoxyquinoline-3-carbonitrile. The O-demethylation, carbamoylation, thiocarbamoylation,

quaternization and reduction steps are performed as described above.

OMe OMe O OMe Cl
COOH CN
DMF-DMA | CN  POCH =
NH, Then N/

n-BuLi/MeCN
THF

Iz

OMe

Hy/Pd mcrq
o
N

The 3-carboxamidoquinclines are prepared by amidification of 3-quinolinecarboxylic

i5

acid derivatives, followed by O-debenzylation. The carbamoylation, thiocarbamoylation,

quaternization and reduction steps are performed as described above.




NaCH 1) SOCCl2 \ \ CONRZ MeQ N EtOH HZ MeQ'/ 2) RZNH MO N v V CONR2 BBr3
CHzCI2 HOB N 20 The 3-oxazol yl quinolines are obtained in a one step by
reaction of the cyano derivatives and an appropriate am noal cohol. The
reaction is carried out in refluxing 32 chlorobenzene in the presence of
ZnCl 2. Deprotection of the nmethoxy group is perfornmed in the presence of
BBr3 in dichloronethane. The carbanoyl ati on, thiocarbanoyl ation

guat erni sati on and reductions steps are conducted as reported above. R R2
OR ORRZ R\ \ CNHO-~NH I \ \ BBr3i\ \ N PhCl2nCl2 CH2Cl 2 MeO Meo N

HO N The 3-trifluo CQOENOl i ng de\vgbbgtes ar prep &51, in a one step
by treatnment of caﬁopbtl;gzg, adi d§ wit h d}@,gpxo- oS
O denet hyl ati on, gFHandyl Eg‘ggn’a A qarb at em sation and
reducti on steps are conductéd b The net hod reﬁBPt ed 10 above. ~COOH CF3
Deoxo- Fluor N N MO MeO The 3-sul finyl-substituted quinolines are

prepared fromthe gt espp Rl ATE @’Rm ;ﬂro DQUiQol £6QR, by nmetal - brom ne
exchange usi ng n-tga&@il it u@ Gig fagy fol 'owed by treatnent of
the resulting netal’ated eap&ci @5 with a sui i ni

thiosulfinic ester. The 3-bronpquinolines Wer e pepared via a Curtius
rearrangenent of the 3- carboxylic acids in the presence of

di phenyl phosphaiasgifely BRRALxidd t S
N-car banmat es_ are di azo YE ated W th ‘ﬁé‘ouﬁa% p{%’H egn&%ﬁ by 4 3‘6&“1’18{%“ 1“’3'
mol ecul ar Ppartial hydrolysis using H;O, in the presence of NaOH at 0°C. The deprotection of the

5  methoxy group is achieved under mild conditions with BBr; in CH,Cl,. The carbamoylation,

thiocarbamoylation, quaternization and reduction steps are performed as described above.

NaOH >

CHzclz HO/ N

w - On the other hand, 3-carboxamidoquinolines are prepared from 3-cyano quinolines by
hydrolysis under basic conditions to furnish 3-quinolinecarboxylic acid derivatives which are
treated with SOCI, followed by addition of various amines (aromatic and aliphatic amines,
aminoalcohols, aminoesters) to give rise to the desired 3-carboxamidoquinolines. The
deprotection of the methoxy group is achieved under mild conditions with BBr; in CH,Cl,.

15 The carbamoylation, thiocarbamoylation, quaternization and reduction steps are performed as
described above.

CN
=
m NaOH 7 COOH 4 soct, Sy CONR
/ N PN “

EOH/H0 2) RpNH
MeO MeO ) Rz MeO/ N
CONR,
_s P
CH3Ch HO/ N
20 The 3-oxazolylquinolines are obtained in a one step by reaction of the cyano

derivatives and an appropriate aminoalcohol. The reaction is carried out in refluxing




20 brom ne. The O denethyl ati on, carbanoyl ation, thiocarbanoyl ati on,

quat erni zation and reduction steps are conducted as reported above. ; |
COOH NHCOO B (Ph0O) 2PON3 HBrI Br2l NaNO2 \ \ Br MO N MO N~ MeO N 1)

n- BuUrr HF678C SOR 2) Sulfinic ester 0O i N MO 33 The synthesis of

3-al kyl sul fonyl qui nolines is achi eved by oxidation of the 3

sul fi nyl qui nolines previously prepared using m CPBA in dichl oronethane. The
0- denet hyl ati on, carbanoyl ation, thiocarbanoyl ation, quaternization and
reduction steps are 5 conducted as repprted above. SOR rnCPBA S02R CH2Cl 2
MeO N z Ne@loﬂomnpmemrpaasmaooznaz snapfmam Sfe medbkN@sup & pedsdieled from
the 3- 10 4 ﬁ f& n&lﬂ}qw n Iilllnes rer rearrangerrent wth TFAA
provi di ng t he orrespond’l R 81§ 'éer heo spthameyighon, tetatoameylsiaH, The
resul t ant qmtemlgtldeaﬂd\raiucms steyseare ¢onehidtedichs YdpbiedabBbw! i Nne in AcOH to give the
sul fonyl chloride derivatives which are subsequently reacted with
different amnes to obtain the required 3-sul fonam des-substituted

qui nol i nes. The O-denethylation, carbanoyl atdon, thiocarbanoylgfion,

guat erni zati on and 15 reB Zi on steps ar duct ed as repq; e, above 0
11i \ SRTF CI NH, ’NCEE,fAc . NEt 3 MO MeO
N R2NH SO02NR2 IVECFQNZ—‘HTE e,sl s of Jpmyt no mﬁs i s achi eved
fromthe sodiue sal?l of ne N

The 3-trifluoromethylquinoline derivatives are prepared in a one step by treatment of
the carboxylic acids with Deoxo-Fluor. The O-demethylation, carbamoylation,

thiocarbamoylation, quaternisation and reduction steps are conducted by the methods reported
10 above,

_-COOH CF
m Deoxo-Fluor @\/j, 3
- o
/ N / N

MeO ‘ MeQ

The 3-sulfinyl-substitated quinolines are prepared from the corresponding 3-

15 bromoquinolines by metal-bromine exchange using n-butyllithiom or Grignard reagents
followed by treatment of the resulting metalated species with a saitable sulfinic ester or
thiosulfinic ester. The 3-bromoquinolines were prepared via a Curtius rearrangement of the 3-
carboxylic acids in the presence of diphenylphosphorazide (DPPA) in refluxing t-butanol. The
resultant N-carbamates are diazotated with HBr-NaNOQ, followed by addition of molecular

20  bromine. The O-demethylation, carbamoylation, thiocarbamoylation, quaternization and

reduction steps are conducted as reported above.

COOH
NHCOOtBu

@\/j (PhO),PONy HBrIBrleaNOZ B

Med N 5 -
MeO N
1) n-BuliTHF/-78°C e ~SOR
2) Sulfinic ester m
/ N

MeO




20 ni tromal onal dehyde and various anilines as described in Journal of

Medi ci nal Chem stry, 1994, 37, 2129-2137. The 0O-denethyl ati on,

car banoyl ati on, thiocarbanoylation, quaternization and reduction steps are

conducted as reported above. \ NaO OHC NO2 + 11 Et OHVZO PPA NOZ x MeO~ NHz

OHC NOz O N1 160C MeO N H 34 The desired 2-and/or-4-substituted

qui nol i nes are prepared by Friedl ander or rel ated nethods (Organic

Reaction, vol 28, 1982, page 37-201) by reaction of methoxy ortho-

am noacet ophenones or net hoxy ort ho-anmhobenzal dehydes wi th appropriate

ketones. The 5 reaction is conducted in various solvent (THF, EtOH HO

under basic (K gyﬂggg i CI di.c, condi tion

p-TSA, HOl). Thqe]j O denet ?%@k’gmlﬂgﬁé‘ﬂh‘nﬁ% T, Ptsved by g8 ’Hﬁ‘nﬂQ(‘Qm on,

quat er ni zaﬁ“ﬂ@\?l%w@‘m@édmﬁvwm@ smremedammgomemmkdmashchrwmﬁmﬁaael ameve- O R4

~ ~Ra ~\ B3e R2=al 10 R3=

ester, nitril g% g%m%%agoﬁ%%%?}lea%?gﬁ%p% H%agee'g'!%t}% B 15 ‘!’%%ﬁ§’8§sﬂrﬁsed in

this Fri ecﬂ°&%@|daamma'@ﬁ§@h0‘6@re described in the follow ng references. This

list does not limt the scope of these acetophenones and benzal dehydes

whi ch can be used. is 2-Am no-6- net hoxyacet ophenone (Eur J. Og. Chem

(2001), 3247-3253); 2- 5 QYA 0P BOpR nal of Medi ci nal

Chem stry (1987), 30(8), 1-6); 2=Am 1mo- 4- hoxyacet ophenone (Jour nal

of Medicinal Cheni stry, (F8ON" 32(4) SHét7- 26)/

2- Am no- 3- nret hoxyacet ophenone (Journal of the Chem cal Society, Abstracts

(1945), 646- 57); 20 2- Am no-4, 6-di net hoxyacet ophenone (Heterocycl es, 2002,

57(1), 123-128Yhe grefur:dta- 4 Jo of, Organic
ity o ﬂkd@hﬁﬂﬁi @%ﬁ&&%‘ rret orfs Ht op%ngff'e Jour nal

Chem st JY %g%ﬁéﬂ 19 1117-23); xyace
of Medi%i fkviEtiingringiines oBy) Psmwyer14@1mngement with TFAA providing the
corresponding thiol after treatment with NEt; in MeOH. The resultant thiols derivatives are

treated with chlorine in AcOH to give the sulfonyl chloride derivatives which are
subsequently reacted with different amines to obtain the required 3-sulfonamides-substituted

quinolines. The O-demethylation, carbamoyilation, thiocarbamoylation, quaternization and

15  reduction steps are conducted as reported above.

Then AcOH @\/j/

NEt; MeO
RoNH X SO-NR;
CHCl, m
/
MeO N

The synthesis of 3-nitroquinolines is achieved from the sodium salt of
20  nitromalonaldehyde and various anilines as described in Journal of Medicinal Chemistry,
1994, 37, 2129-2137. The O-demethylation, carbamoylation, thiocarbamoylation,

quaternization and reduction steps are conducted as reported above.

NaQ

Qo = Y™z ooy
Mo~ Mt ouc"wo, 180°C | G~ N7




6); 2- Am no-6-net hoxybenzal dehyde (Journal of Medicinal Chem stry, 1993,
2689-22700); 25 2- Am no-4, 5-di net hoxybenzal dehyde Tetrahedron 2001, 57,
3087-3098); 2- Am no-5- net hoxybenzal dehyde (Tetrahedron Letters 2001, 42,
6589- 6592); Alternatively, the 4-substituted quinolines can be prepared
fromthe 3-carboxam de or 3-oxazolyl or 3-cyanoquinolines previously
menti oned by regioselective addition of an alkyllithium a Gignard
reagent or a cuprate affording the 1, 4-di hydroquinolines. Oxidation 35 of
these internedi ates by chloranil furnighes the desired 4-substituted

qgui nolines. The O denethylation, carbanoylation, thiocarbanoyl ation,

quat em zati on gnd reductions stegﬁ are conducted as reported above. R3 R4

R4 M1 R3 Chl dihedssied Rrapdor-faubstifuted quipplinestgre pemrped\byRF@dlaie orl rélis@l 2 R3=
ester, OxamethdRe(Orgnlc RéRuidh, RF 281 198K phee L) lb?_ %ﬁlﬁ?ﬂ%ﬂ%’f :ﬁgﬁ%ﬂiﬂ%ﬁ of the
i on, o

conpound of fornula Gor G of the present inventi aromatic
ring bear i {fyropcetaphsugnst ar meexy erhq-pieakenzaldehydes ith apgropriste datondBh@hor ocess

for thes pregaibtié eshdated hﬁ$ﬁi&9@9&ﬁ%ﬂ%9%ﬂ,5f1§0)%98§3 (KOR, NaoH

guat emari zgt|on of a conpound of the fornula El, 'E2 or , Wth an

al kyl atin ’grlé:léntp‘PSE‘i'F?)nﬁr agidicy conditione (A¢bt pdA. THED.s The h@demetbylatam,

al kyl at i Ngaf@RBYIalHA oG AmeNERN RSerh Ry H. redtiibn 5 Ep?e c{n‘ahété’d“‘asng
carbanmates wherein an aromatic ring bearing a car bamat & funct L on i 4
descri bed AP A®VE t erature (Chemical papers, 1985, 39, 413-427)

2- (chl oronet hyl ) phenyl 3- 15 (chl oronet hyl ) phenyl and

4- (chl or onet hyl ) phenyl N,N—ginethylcarbanate. O O/ O M2N %/ C Nwe2
Cl ~NMe2 'l Alternatively, fj4(chl oronet hyl ) phenyl, 3B¢chl oronet hyl ) phenyl

and 2- 20 (chl oronet hyl nyw, N, Negtsnet hyl car basrai.e~efRe prepared from
4- (hydr oxymnet hyl ) phenyl * —_—

MO NH, 07 "R, MeC N™ "R;

. R4=H, alkyl Ro= alkyl, aryl

10 R3= ester, nitrile, amide

The required acetophenones and benzaldehydes used in this Friedlander approach are
described in the following references. This list does not limit the scope of these
acetophenones and benzaldehydes which can be used.

15 2-Amino-6-methoxyacetophenone (Eur. J. Org. Chem. (2001), 3247-3253);
2-Amino-5-methoxyacetophenone (Journal of Medicinal Chemistry (1987), 30(8), 1421-6);
2-Amino-4-methoxyacetophenone (Journal of Medicinal Chemistry (1989), 32(4), 807-26);
2-Amino-3-methoxyacetophenone (Journal of the Chemical Society, Abstracts (1945), 646-
57);

20 2-Amino-4,6-dimethoxyacetophenone (Heterocycles, 2002, 57(1), 123-128);
2-Amino-4,5-dimethoxyacetophenone (Journal of Organic Chemistry (1954), 19 1117-23);
2-Amine-3,6-dimethoxyacetophenone (Journal of Medicinal Chemistry (1987), 30(8), 1421-
6);
2-Amino-6-methoxybenzaldehyde (Journal of Medicinal Chemistry, 1993, 2689-22700);

25  2-Amino-4,5-dimethoxybenzaldehyde Tetrahedron 2001, 57, 3087-3098);
2-Amino-5-methoxybenzaldehyde (Tetrahedron Letters 2001, 42, 6589-6592),

Alternatively, the 4-substituted quinolines can be prepared from the 3-carboxamide or
3-oxazolyl or 3-cyanoquinolines previously mentioned by regioselective addition of an

alkyllithium, a Grignard reagent or a cuprate affording the 1,4-dihydroquinolines. Oxidation




di met hyl , 3- (hydroxynet hyl ) phenyl and 2- (hydroxynet hyl ) phenyl

N, N- di net hyl carbamate by reaction of cyanuric chloride in the presence of
di et hyl f ormam de in net hyl ene chl oride. O her carbamtes are prepared by
reaction of 2-, 3- and 4-(chloronethyl)phenyl 25 chloroformate with
various amnes. { 36 OO0 d 0O~ RBR7T[NH RB_NA0O' R7 ' d The

quatem zation of pyridines El, isoquinolines E2 and quinolines E3 wth the
previ ous carbamates affords respectively the desired pyridiniumd +,

I soqui noliniun &+ and 5 qui nolinium G+ salts. The desired

di hydr opyrofdhezesnterdiebiﬁdﬁ (bgwhlwdnilrmﬁusﬁ&dthe Qedined r&gusamuwg&.ha s CRE (f?Spond' ng
ai ne

respective rnula

reducti on Jg}s{‘e%f"l@é‘? W%ﬁPPOW@Ba‘b?'\‘PYlﬁ‘FB%WE@FPﬁW #rdrredusfionsisteps enpound of
t he presenbmhmmelimﬁmwdaﬂnaronat|c ring bearing a carbamate function as
descri bed above is connected to the aromatic ring of fornula 10 G The
preparation of this class of conpounds makes use of a cross-coupling
reaction between a heterocyclic aryl hakjde substrate (pyrd,dine,

qui nol i ne, isoq Rsangdapn aryl .bokonke acid substjt :equy an al koxy
group. The crosgizgzgffng reaction t il ace Sigraphe ¥seyce of

pal I adi um cat gl.ySt aNd &2 baMeLi(NMg2CCRB qeOR, Cs2CC8. M I H2O. The

15 reaction n1xture i's reflG%ed aMe80- 80 for 12 houMed B(OH 2°OR R3 +

Pd (0) | | \ RRs=estegOxdzplinBatle OR DMF/ H20 B(OH)2 3\ Pd (0) / \ R3
5 Ra=H, alkyl, aryl

R

In another embodiment of the compound of formula G or G of the present invention,
R, is an aromatic ring bearing a carbamate function linked to the nitrogen atom.
The process for the preparation of these compounds comprises a step of
10 quatemnatization of a compound of the formula El, E2 or E3, with an alkylating agent bearing
a carbamate function.
The synthesis of an alkylating agent bearing a carbamate function, such as the
following carbamates wherein an aromatic ring bearing a carbamate function is described in
the literature (Chemical papers, 1985, 39, 413-427) : 2-(chloromethyl)phenyl 3-
15 (chloromethyl)phenyl and 4-(chloromethyl)phenyl N,N-dimethylcarbamate.

G
Q—\ 0~
MesN 0‘@——\ & NMe,
Ci
Cl

}FNMBZ

Alternatively, 4-(chloromethyl)phenyl, 3-(chloromethyl)phenyl and  2-
20 (chioromethyl)phenyl N,N-dimethylcarbamate were prepared from 4-(hydroxymethyl)phenyl
dimethyl, 3-(hydroxymethyl)phenyl and 2-(hydroxymethyl)phenyl N,N-dimethylcarbamate

by reaction of cyanuric chloride in the presence of dimethylformarmide in methylene chloride.

Other carbamates are prepared by reaction of 2-, 3- and 4-(chloromethyl)phenyl
25  chloroformate with various amines.




NlX + 1 Base \ | OR X= Halide, triflate OR DMF/H20 R= alkyl R4 B(OH)2 R4
[/ 1'\ Pd (0) / \ Bas \ N{ \N+e X ORDW/H20 OR The O denethylation,
car banoyl ati on, thiocarbanoyl ation, quatem zation and 20 reduction steps
are conduct-ed as reported above. The preparation of the follow ng
heterocyclic aryl halide is reported in the literature. 37
2-1 odo- 3-pyridinecarbonitrile (Journal of Organic Chem stry (2002), 67(26),
9276-9287); 4-1odo-3-pyridinecarbonitrile (Journal of Oganic Chem stry
(2002), 67(26), 9276-9287); 5-Chloro-3spyridinecarbonitrile (Journal of
Organic Chemistry (1974)9 39(13), 1802-7); 6-Bronp-3-pyridinecarbonitrile
(Journal of Organic Chenu\st ry, 2001, 66, 1500-f502); 5
2- Chl or o- 3- qui nol i neca(f"boﬂi\ yle ( TekgrainedRe .&% 57, 3087-3098);
Et hyl 5- chl or oqui nol i ne- 3- c&r bgXW_at e—Fetr aherjr o L& rs 2001, 42,
3737-3740); Ethyl 6-bronoqui nol Fhe- 3- car boxyl at e’fet rahedron Letters
2002, 43, 6209-6211) ; Ethyl 7-chloroquinoline-3-carboxylate (Tetrahedron
Letters 2002, g_ﬁ 6209-6211) ;  Ethyl 8-bronoquinoline-3-carboxylate (NO
Pat ent WD 200104% §¥at§mization) ofgpidiies Fduisaaninakines B2 and ajuinofindVHEs withahe
Chemi stry @R&ds casmawm}éig‘%w the bl B l@,;g?ﬂé&@ﬁfoﬁaﬁ%&%x 4 ate
-9 ; - r

(I ndi an, Jout ngl- of (C,Qen‘i sfry (1972),10(4), 3) nol soqui n ne

( Synt he'si SHPgRYm gG3ggsalky - Thep, disised; o Giliviepyrisknes,ChdibydraquinbliRésar amiceut i cal
Bul | eti n (dig@wisoquibdimps cdRSoldins Br. I SORYLnR G rpal Medi ci nal
Cheni stry 0%%9“(,‘)%—%§ 5{‘17) : %860-%535%. ;%t& Br o"rr‘lrg!ds}g’;]e(tij\l(br;\g#lii ﬁ% ;Sﬁer ganic &
Medi ci nal “Che YF@" 9P fLirevieushiypgntiones 5) | 827-832):  7- Br onpi soqui nol i ne

( Bi oor gani ¢ & Meahiothenethbddirdiic SF B¢ dofibbiiidof (iR i , 040,

8- Br onoi sqgui nql i ne m‘(iA%KI VOC [onl | nglbcorrput erﬂfg?ef“eﬂ’a%’%%%’gﬁ“,z‘g#@%fﬁgzs- 842)

. f The preparat; on 6 eHe asses WW&‘WI%‘BF@PM? grematiosringefdormeld i n t he

| i teraturd&i 2-Met hoxyphenyl boronic acid (New Journal of Chenistry (2002),

26(4), 373-375); 0 3- Methoxyphenyl boronic acid (Organic Letters (2004),
6(21), 3711- 3%"5)‘?‘g"a&a—%ﬁ_fét"k§’>€§/§'ﬁﬁn‘9 |°861P?JH'Q% makespse Bf 8 sregarpeuplies ivedtiosi nal
Chemi st ry b¢ta@euy haterod)ic 364 Baiifs Mpstrate (pyridine, quinoline, isoquinoline) and an aryl

_ boronic acid substituted by an alkoxy group. The cross-coupling reaction takes place in the

presence of palladium catalyst and a base (N2,CO., K,CO, Cs,CO0;5...) in DMF/H,O. The
15  reaction mixture is refluxed at 50-80°C for 12 hours.

C

B(OH);

OR
x—[! SR X Pd (0) == ﬁR?'
| + -
N* , 2 Base @_ NZ
OR  DMFH,0
B(OH),
+ — | . = .
N 1 ’\ Base N7 -?—R X= Halide, triflate
OR  DMF/H,0 ¥ R= alkyl
Rs B(OH), Rs
SN N Pd (0) f SN
I IR | N
’i 2 Base ;
X OR DMFM,0 \“’
T or

The O-demethylation, carbamoylation, thiocarbamoylation, quaternization and
20 reduction steps are conducted as reported above.

The preparation of the following heterocyclic aryl halide is reported in the literature.




4- Met hoxy- | - napht henyl boronate (Journal of the American Chem cal Society
(2000), 122(48), 12051-12052); 3-Methoxy-I-naphthyl boronic acid (Journal
of Organic Chemistry (1999), 64(26), 9430-9443); 25

2- (Met hoxyphenyl ) - 1- napht hyl boroni ¢ acid (Journal of Organic Chem stry
(1999), 64(26), 9430-9443); 2-Methoxy-I1-naphthyl boronic acid (Organic
Process Research & Devel opnent (2003), 7(3), 379-384);

1- Met hoxy- 2- napht hyl boronic acid (Tetrahedron Letters (1999), 40(43),
9005-9007); 30 3- Met hoxy- 2-napht hyl bogonic acid (Tetrahedron Letters

(1999), 40%-ARp;3-MGigRecbdBjrile (Buldel dTOLymit-CRRpiy Y2000, 87126), 8Ficthogour nal of
O o BB by B E e ks ol o6 s

of the products genera

ACﬁt 3t/)| chol $-ﬁ3ébtc$3-asti;iil(e.éﬁhﬁ)inimxﬁduﬁaﬁ yf@fgzrb&gcﬁbnﬂét@fjtn?rg;, ggglﬁ,qg@b)@ ﬁ; gnd )
I nhibitors . 8 et er m ned . a _nodifie | man net hod. 5 The
b1ty or®Bremet SR RoationiR (Gl & Ginic Mheiritigs 2003166 SFRIEr 1 o

nonsel ett i 2+Ehipro-bivitblimesdmnitile (Teuab@pin®061,\sA3081-3b9gat ed wi th conventi onal
radi ol i ga i<ngli .hod. The results.are showed Iin table 2 and

denonst ratnl?;ith 9@2‘? "’?‘ﬁ‘é‘[@‘%"gﬁ%‘%‘?‘&f’& etf“&‘?‘?fﬂ'f ':e"@"s %\aﬁ'sr R3TdEPTPWty agai nst
hurman ac et Bthdiédiromepinolives b cabixylatd (Terahedpo LAS 002,107 avob82Gy; are  very

pot ent i nhgditC it he.a ver in.vitro actiyjt sel ective inhibitor
of to acg% lg%(rl)lﬁjlrarefg}s"? le"r?ea%%.ryq’—‘g@& ?%?Aéoﬂﬁﬁwﬁgﬂyoﬁgréa%ﬁ”f%i nula G+ are
very sel edithyl8-trampguitelineat eirydxylae! (NGeutent WO20000q7899d t 0 muscari nic

receptgys iaﬁfo%@mﬁ(ﬁiﬁ%fjgurw oi-md%%&ycde%%fryﬁwg%%ﬂj spl acenent of [3H]

N- net hyl scopol am ne. Noreover, prodrugs o ow no affinity with
muscar i ni Mty éshleroisoaunoling4 garberyihtdindidndoursal yf Clewmisgl(1993), tew), disp) acenent

of ['H NMW‘SW%M%EJ% é’n@g_g,i nic receptors. The Acute toxicity

studies were carried out using Tehdl'e and nale Swi ss al binos mce (25-35
g). Most drBromaiseqyinsting(@hemisahk BhammpgeuticaliBelizsin CI99Y), 45(s)y018/93 t h a DL50

hi gher  t hatBrokBRBulriind @burf BPMb&cinf CTRAN fl@@)&fﬁ%@ﬁ;ﬁﬁ%&g}lts i nclusion

formas campound 82 shows 20 an acute toxi he

phar r ndcolérPrempisoquinglige (Rinprganici® Madiginal Gheinisyy Lewas €002)012(3yp829-839);ss al bi nos
(r:n'o Srre) OL ot U}E&?ﬂg&«iﬂﬁ\%ﬁﬁ%&ﬁr@flm BaMeaitinlICnBR R Lotdrd B85 O340 2095 2845, 2
%-Bmmoisoquinolinc (ARKIVOC [online computer file] (2000), 1(5), 823-842) ;
The preparation of the following arylboronic acids is reported in the literature;
2-Methoxyphenylboronic acid (New Joumnal of Chemistry (2002), 26(4), 373-375);
20 3-Methoxyphenylboronic acid (Organic Letters (2004), 6(21), 3711-3714);
4-Methoxyphenylboronic acid (Bioorganic & Medicinal Chemistry (2004), 12(10), 2553-2570);
4-Methoxy-1-naphthenyl boronate (Journal of the American Chemical Society (2000)
122(48), 12051-12052);
3-Methoxy-1-naphthylboronic acid (Journal of Organic Chemistry (1999), 64(26), 9430-9443);
25 2-(Methoxyphenyl)-1-naphthylboronic acid (Joumal of Organic Chemistry (1999), 64(26),
9430-9443);
2-Methoxy-1-naphthylboronic acid (Organic Process Research & Development (2003), 7(3),
379-384),
1-Methoxy-2-naphthytboronic acid (Tetrahedron Letters (1999), 40(43), 9005-9007);
30  3-Methoxy-2-naphthylboronic acid (Tetrahedron Letters (1999), 40(43), 7599-7603);

6-Methoxy-2-naphthylboronic acid (Journal of Organic Chemistry (2004), 69(6), 2024-2032);

3




The results show a very short plasmatic half-life tine (T1/2 |less than 15
mn) and a high apparent volune of distribution (Vd no |l ess than 42 L/kg
with an intraperitoneal injection of 25 10 ng/kg of conpound 67 under its
inclusion form exanple 82). Thus these val ues denobnstrate that the
compound of the invention has very rapidly diffused towards a |ipophylic
type organ (such as the brain). These properties nmake said products as well
as their salts with pharmaceutically acceptable acids and bases suitable
for use as drugs in the treatnment of dikgeases related to 30

heur odegener at iThe ibiogias abvis bfase Ploallal BEbemnfliiRAREG AN 3Rt G ghsease,

i ght and &a léd denentia... Therefore one Object of the present 1 nvention
is, as prod?h@ and in particular as anti- Al zhei mer prodrugs, the products

of formila G ascdgidholadste@vACAS) ¥ivity 3ok SbirusAltSmitid & a3Pinkibitors of
pharmaceutéocal bases. Another object o t'he

| . .accept abl e aci ds_.an
i nvention I g“'flﬁé'kd'faﬁggﬁ)‘fm“qd&ﬁ’ﬁlﬁ%m%ﬂﬁ”ﬁ\aﬁﬁmﬁla%- been oxidised in the CNS and
whi ch atts in iy ebilisy of edfibiofomiula 6RAYLRALREAS ot & ki onsciBidly °Ct Of
the invention is al.so the g’har rr@gegtl_cal conpositions containing as b5
active ingredient T hTeEPYT HetqyaUrPe Bt gRnvantions radioliganddhinginggmashasf ¢ he

conpounds accotie rgultscaré sStdwed ivAble20/hd ASmEHRErkB Akt R VY Brechlf of Bgﬁ@%gi ally

specific tural desiqgn, the ounds of_the invention an

t hose of fs%é #glagtw 55@“%&3‘3?%“@??’8‘8‘@%?‘5“%%‘&%F‘éﬁ‘%“‘éﬁﬂf farmmac@+ ateef or e
bei ng admiweistpeteed itfubitorTavith Aheae ERAPMS ivitloO B&ivitd Nasd Set@dlvd NiuSbig-ege bY
buccal , reag&g%h%{ﬁ enteral (in particular 10 intranuscular route) or by

terase. . . .
| ocal route opi'cal application on the skin and the nmucous nenbranes.

The conposi ti ofiertteouwe diteg dompbingls | BY efinn@a N 8e sayi dsledive | sigs and be
presented ,.l [ tihbcal forms conmonly used 1 n human nedi ci ne,
such as for tgggdnhgfsg%?%ﬁ @:&lﬁg%‘r! % UGS IESERPTS 2p demensigled by jthe vempyslawes,
granul es, velupplondismadement of HHg Stradshyscppadgminat i ons, 15 oi ntnents, creans,

gel s, transder gRle.pat ' r reparegd accqrding to the usual

net hods. The actlh\(/)e |§g’?§§f é’?\t s“?ac§nﬁ‘ﬁg ?%E%WB%rvﬂ‘theﬁ“i%?’f‘}*\c THFEPIRR ASpi ent s
usual |y udeyed by thseuesy plhwr rales ufor cdisplacanpo soft *HN SV-nfth§RcopslaifleC frod! abi ¢
gum | act @fearflcdEhorsMRINESi UM stearate, cocoa butter, aqueous or non

aqueous vehicles, fatty substances of animal or vegetable origin, paraffin
derivatives, gFRrodute toxigity sadieswetr¢ camigd aiti e fmalg amd mLeBEs EinBOmice0

?ﬁgn]E z } mpgﬁfﬁg éﬁméér%f Fﬁ}@ﬁ@@gﬁ&?@g&% \;ebplgvsv tgx?‘crhy! r?an‘%%rr\gsjthcéj bfgo Eighe? {h(-;gent ed in
10mg/kg. For example, compound 67 tested under its inclusion form as compound 82 shows
20 an acute toxicity of 25mg/kg. The pharmacokinetic study was carried out using female and
male Swiss albinos mice for the determination of half-life and distribution volume of a
compound of the invention
The results show a very short plasmatic half-life time (T, less than 15 min) and a high
apparent volume of distribution (V4 no less than 42 L/kg with an intraperitoneal injection of
25 10 mg/kg of compound 67 under its inclusion form, example 82). Thus these values
demonstrate that the compound of the invention has very rapidly diffused towards a
lipophylic type organ (such as the brain).
These properties make said products as well as their salts with pharmaceutically
acceptable acids and bases suitable for use as drugs in the treatment of diseases related to
30 neurodegenerative diseases such as Alzheimer’s disease, myasteny disease, light and early
dementia..,
Therefore one object of the present invention is, as prodrugs and in particular as anti-

Alzheimer prodrugs, the products of formula G as defined above as well as their salts with




be di ssol ved extenporaneously in an appropriate vehicle, for exanple
apyrogenic sterile water. The dose adm nistered is variable according to
the condition treated, the patient in question, the adm nistration route
and the product considered. A safe an effective anobunt can 25 be, for
exanpl e, conprised between 0.01 ng and 300 ng, preferably between 0.1 ng
and 100 ng per day by oral, intranmuscular or intravenous route in adults
or also conprised between 0.01 ng and | nmg per hour by percutaneous route.
Anot her object of the invention is a p¥arnmaceutical conposition conprising
a conpourkitagracugicaily| agcepiableGicids a@? bases. ABBthensbjete oF thiclim@ntdion ehef drag bf S USe
as a 30 n} n t.h NS, Such a h ceuti cal
conpositi ﬁﬁlﬁg‘] ﬁngtwge}pﬁ%q%gﬁgélh{g{y ml%@%htx)\'&tanéa‘ﬁ“ rhe?fc e %ﬂﬁu‘bh t he
bl ood st r ¢hphnesteraselipltkitasf undesirabl e central effects (conf usi on,

hypot herm a. . S e Qsitj.on a ood candi dat e
for the treat rne)’mnt(ﬁ,%cc mrrf;gig ‘{é{ﬁéy}‘“g’a@@g@%l a 5‘?1"15%‘ng°rmp8fl i ‘a’ﬂgf?é'f € &ubj ect .
Anot herS ol#pttetingsediens in 4 spfecantciffoetivie amant; at dast ohoof thoomipesnds facdobdingempound of
formula  Guyefdich aSthneangovéB@)ue &3 bhelr) Qtn?ce%t c&lyacfldgdexgrl LS 5 Thl S corrpl ex
I s prepared by dissolving the corrpouna NVETE I Of v?n"fpﬂ

cycl odext rArvsatiqs ad spegiglly thoseyed formptay Grayé stkle acgughouibmfmmnh;edlaadamm@(t ure of
at | east tpMdre &[@Q@nﬁus‘fg}édﬁgm&ﬁaéd ected fromthe group conprising al cohol
such as ethanol, nmethanol, a chlorinated solvent such as dichl oronet hane,
at room terrper'ﬁlleﬁ‘f é"ml?.ﬂs@Pésr et begpdmyinipteredderbut&l, raetal, Eifeuieglr (e parGellar us.
Then tiae Sitavfsdulak Sout 0 Af t er
formati on of th| S concglrge?x\@qg%lyG%Y@f%?{/ﬂ;g%cgga@hcajugﬁ%% k?Iorrm nﬁmlﬁ a, Gb,
&2, G3a, SFPPE8E-in water is increased and thus the |ncI usi on conpl ex can

be fornul at ed B& &mp%ﬂ%k&ﬁgﬁ@ltﬁeﬁn@éﬁﬁ&p&aﬁlﬁkgolﬁﬂ 3 ?l?dssa% lﬂE %Qente%r

par ent er al, tgdm ni strat*fon or intraperitoneal admnistration. An another
surpri si n{ft BEpbaRagguticat foppycomman]yserhin dwman wrdiging svabos fd evdmflophina G 15

. da, G bugaﬁv’.’oate@?:&ble@bge%ﬁ heapsll&d! agrtifds O Applofitonis, | Rijeclable p@%gﬁﬁé&ﬁs of
purlflrgsatlon 1am=,\&%l t he g}urltles whi ch are présent in starting
corrpou' TReISmGTeamts, &g, drandepnal @atchessatheysare prspased acpoming tof therustdle

i ncl usi onnethegs. ThE ctH@NAGEMER(sP tarl Btemlaérg&%&' w;thﬁQTek&ﬂerh@\i&aﬁFﬁ&d%epar ed
according,.to the ¥rocEdures described below in the exanples section. 20

The d di sPScEPARCEIFL SORRATIIGES Shchy #etaicn gERic BIM. Hadosewarch amegesioad by
s'em' enpi r stearhte,nedcho GaudrPieodn o A61C 2B VeHEclds) ABOLibsthn @S RRINAV-or

vegetable origin, paraffin derivatives, glycols, various wetting, dispersing or emulsifying

20  agents, preservatives.
These compositions can in particular be presented in the form of a powder intended to
be dissolved extemporaneously in an appropriate vehicle, for example apyrogenic sterile water.
The dose administered is variable according to the condition treated, the patient in
question, the administration route and the product considered. A safe an effective amount can
25 be, for example, comprised between 0.01 mg and 300 mg, preferably between 0.1 mg and 100
mg per day by oral, intramuscular or intravenous route in adults or also comprised between
0.01 mg and { mg per hour by percutaneous route.
Another object of the invention is a pharmaceutical composition comprising a
compound of formula G+, GI+, G2+ or G3+ as described above for its use as a
30  acetylcholinesterase inhibitor in the PNS.
Such a pharmaceutical composition is unable to cross the BBB but can reach the PNS

through the blood stream. The lack of undesirable central effects (confusion, hypothermia...),




Table la: Exanple n d (n Exanmple n d nm 1 0.59 34 0.46 2 0.61 35 0.46

3 0.59(C5)-0.gg (cn 3% 8?41 4 0.61-0.41 37 0.41 5 0.61 38 0.41 6 0.61
39 0.41 7 0.61 40 0.41 ppp~ 8 0.58 41 0.41 9 0.61 42 0.41 41 10 0.61 43
0.41 11 0.61 44 0.41 12 0.61 45 0.41 13 0.66(C6)-0.54(C7) 46 0.41 14
0.66(C6)-0.54(C7) 47 0.41 i5 0.56 48 0.41 16 0.71 49 0.41 17 0.71 50
0.41 18 0.71 51 0.38 19 0.71 52 0.38 20 0.71 (C6)-0.46 (CS) 53 0.3.8 21
0.71 (C6)-0.46 (C8) 54 0.38 22 0.71 (CB)-0.46 (CS) 55 0.38 23 0.71
(C6)-0.46 (CS) 56 0.56 24 0.71 (CB)-0406 (CS) 57 0.39 25 0.71 (C6)-0.46

(CS) 58 0. fadke s2bh Q-pﬁﬂm‘fa@ﬁl}ic@-cﬂﬁggsgoﬂ%aggoog-cgﬁdid:ﬁg 8- 6 u8RmOne G m%gtet(x)y 46 61

0.52 29 0,46 62 0.64 30 0.46 .
disease in a human or other animal subject.

Another object of the invention is an inclusion complex of the compound of formula
G, Gla, Glb, G2, G3a, G3b in a beta-cyclodextrine.

s This complex is prepared by dissolving the compound of the invention with a beta-
cyclodextrine preferably a hydroxypropyl-betacyclodextrine, in a mixture of at least two
organic solvents selected from the group comprising alcohol such as ethanol, methanol, a
chlorinated solvent such as dichloromethane, at room temperature, preferentially between 15
and 55 degrees. Celsius. Then the solvent is removed by evaporation or freeze drying.

10 After formation of this complex, solubility of a compound of formula G, Gla, Glb,
G2, G3a, and G3b in water is increased aﬁd thus the inclusion complex can be formulated as a
pharmaceutically acceptable aqueous solution for parenteral administration or intraperitoneal
administration.

An another surprising advantage of the inclusion step of a compound of formula G,

15 . Gla, Glb, G2, G3a, G3b with a beta-cyclodextrine is its property of purification, namely, the

- impurities which are present in the starting compound of formula G, Gla, G1b, G2, G3a, G3b
are removed after the inclusion step.
The compounds of the present invention have been prepared according to the
procedures described below in the examples section.
20 The d distance in the compounds of the invention has been calculated by

semiempirical methods (PM3) and are reported in table I a&b below.

Table la:
Example n° d (nm) Example n°® d nm
1 0.59 34 0.46
2 g.61 as 0.46
3 0.59(C5)-0.62 (CT) 36 0.41
4 0.61-6.41 37 2.41
5 0.61 38 041
6 0.61 39 041
v 0.61 40 0.41
8 0.58 41 0.41
9 0.61 42 0.41




31 0.46 64 0.47 32 0.46 65 0.47 33 0.46 66 0.47 Table Ib. Exanple n d mnu
Exanple n d om 67 0.61 74 0.39 68 0.60 75 0.59 69 0.60 766 0.60 70 0.60
77 0.39 71 0.56 78 0.59 72 0.66 79 0.43 73 0.60 (C5)-0.60 (C) 80 0.70
42 Exanple | Preparation of ethyl

1- met hyl - 7- (N. N- di net hyl car bamat e) - 1, 4- di hydr oqui nol i ne- 3-carboxylate. HH
0 COOEt Me Stage A 7-hydroxy 3-quinolinecarboxylic acid. 5 A solution of
3-cyano- 7- net hoxyqui nol i ne (20g, 110 mmol) [described in Tetrahedron Lett.
1998, 39 (23), 4013-4016] in 48% aqueous sol ution bromhydric acid (300 m)

Is stirred hmated under reftax for 12 oursﬂ The reacmupn Mxt ure was
t hen cool ed . i % aqueous KOH.
The resul ti r va@ﬂbnl n this way
15.2 g (yiel a ClogsNO3| 10 was
recover ed. Bi6dco)1 V54 —*ﬁhgispee?rup1of t he
proton I n DN at3QOMtz _chemi cal (J mul |bI|C|ty. 13. 28
(s, | H, 1d.68 (4, | [H), o*ACHR4GR 2 17 | H7, 8.94 (dp4D= 2Hz, 1 H),
8.06 (d, J 49 Has 1 HY, 7.34 (sassl H), 7. 49 I5g(d, IJ= 9§z, ). Stage
B: ethyl 7- yUTUﬁ*qur“L.irc 3earpoarateTg a—solutiog of fhe cofgpound
obtained in|[stage A (19 g, 79 mmol) in EtOH (500°m ) vas &#ded dropw se
SOCl 2 (40 ). TH& resylting mxxMre was stji rredpunder] reTpix duri ng 12

18 0.71 51 0.38

20 0.71 (C6)-0.46 (C8) 53 038

21 0.71 (C6)-0.46 (C8) 54 0.38

22 0.71 (C6)-0.46 (C8) 55 038

23 0.71 (C6)-0.46 (C8) 56 0.56

24 0.71 (C6)-0.46 (C8) 57 0.39

25 0.71 (C6)-0.4€ (C8) 58 0.61

26 0.71 (C6)-0.46 (C8) 59 0.43

27 0.46 ' 50

28 0.46 61 0.52

29 0.46 62 0.64

k1 0.46 ! 64 0.47

32 0.46 65 0.47

33 0.46 66 0.47

Table 1b.
Example n® d nm Example n° dom

67 0.61 74 0.39

68 0.60 75 0.59

69 0.60 76 0.60

70 0.60 77 0.39

71 0.56 78 0.59

72 © 0.66 79 0.43

73 0.60 (C5)-0.60 (C7) 80 0.70




hours. After adding water (200 nlL), the pH was adjusted to 7.0 with 20%
aqueous Na2CO3. 20 The aqueous sol ution was extracted wth CH2Cl 2 (3 x 200
m.). The conbined organic |ayers were dried over MgSH4, filtered and
evaporated to afford Il g (yield: 64% of the product of nolecular fornula
Cl2H 1NO3. Aspect: pale brown powder. Melting point: 182C. NWVR spectrum of
the proton 25 In CDCI 3, at 300MHz, chemicals shifts (ppm and nultiplicity:
9.24 (d, J =2 Hz, I H, 870 (d, J =2Hz, 1 H, 7.66 (d, 9 Hz, | H), 7.36
( Il H, 7.02 (dd, J =9 and 2 Hz, 1 4), 4.48 (q, J =7.1 Hz,2H), 1.48 (t,
J= 7.1 Hz,EddmpleSt @gpariiorbethy! 1-methyl-7-(NV. N-di -1,4-dj inoline-
7- (NN-di m=3t hgbI:c rbgsgmat e) qui no)I{i ne- 3¥ca(r bogwezti]}tygacazl'bgmgtc}s})’ﬁg{]}ygrr?qlngg%rrpound
obt ai ned i égé‘eB (300 ng, 1.38 mml) in dry THE (20 mL) was 30 added 72
ng (1.5 mmol ) of Nah4(B0% di spersion in mneral oil). The m xture was

no

stirred at 4345 r P@Eure for | hour after which tinme
di net hyl car\ba yl | odjide (140 L, 1.5 mmol) was added. The resulting

m xture was® efd’uxéd for 12 hours. After addition of water (10 nlL) and
extraction With CI—IZCIh'Ze(B x 15 mL), the resulting conbined organic |ayers

were dri ek_ B [ 1d_evapor ated under vacuumto give 360 ng
(yield: 9 g4 eg%(%%]oﬂ%h&%‘?car%qx écu1°¥ formul a CI5HI6N2O4. Aspect: pale

yel | ow3powdéntution g Bciyanopbinathoxy@iGolindNES ) 6@ il [Asciitd ip ToddHadroR L680C13, at

580 (o, 1D G HisoIPR R RedN il otiond yeig dofm sl o "
3

7.45 (dd, hepeted wndeprrgflux fap 12 hours. (Theiyactian4iix(ueg wasthdh dookdd to foh) temperdthre( S,

, 3.04 se 'tuoz e umSt D) 1 | .
1 et gt - o neillived by ffbig o000 Gaudos Gy the Rl B85 Bie s Rleret ppd drede 70 &
sol uti on 8RACEWEBHRNE tapway Hedg (neld:t 738 oOh¢ BRGuagf mbleQrianforiula Ty MO, CH2Cl 2
(25 myp  vasreasided. AREGYbrobh bid@te (130 L, 1.1 mml). The resulting
giaf

solution was_stirre at 100 tenperature for 2 hours. Addition of Et20 (10
nL) furni MelieRomkP2e0°6r eci pitate which was 15 filtered to give the desired

qui nol i ni WIES Petin of TR %Qhar formul a C17H1I9F3N20O7S in a quantitative
yi el d. AsPect : Ite po e;}. Mel ting point: 193C. _NI\/R spectrum of t _he
proton | nindPRMBO-depf 3@3&%& erpige phifis (RprdiAng maitipbioity: 1338 (sl ) pO.6& (st y: 9. 78
Ry - caltine LA R T LR A
Stage B: ethyl 7-hydroxyquinoline-3-carboxylate
To a solution of the compound obtained in stage A (15 g, 79 mmol) in EtOH (500 ml) was
added dropwise SOCI; (40 mL). The resulting mixture was stirred under reflux during 12
hours. After adding water (200 mL), the pH was adjusted to 7.0 with 20% aqueous Na,CO;.
20 The aqueous solution was extracted with CH,Cl, (3 x 200 mL). The combined organic layers
were dried over MgSQs, filtered and evaporated to afford 11 g (vield: 64%) of the product of
molecular formula C;2H,NO;._Aspect: pale brown powder.
Meiting point: 182°C.
NMR spectrum of the proton
25 In CDCl3, at 300MHz, chemicals shifts (ppm) and muitiplicity: 9.24 (d, /= 2 Hz, | H), 8.70
(d,/=2Hz, 1 H), 7.66 (d, 9 Hz, 1 H), 7.36 (s, 1 H), 7.02 (dd, /=9 and 2 Hz, 1 H), 448 (q,/
=17.1 Hz,2 H), 1.48 (t,/ = 7.1 Hz, 3 H).
Stage C: ethyl 7-{N,N-dimethylcarbamate)quinoline-3-carboxylate
To a solution of compound obtained in stage B (300 mg, 1.38 mmol) in dry THF (20 mL) was
30 added 72 mg (1.5 mmol) of NaH (50% dispersion in mineral oil). The mixture was stirred at




Me), 4.54 (q, J = 7.1 Hz, 2H, CH,-CH3), 3.19 (s, 3H, N nethyl carbamate),
3.07 (s, 3H N nethyl carbamate), 1.47 (t, J = 7.1 Hz, 3H, Cl12-CH-).
Stave E: ethyl

N- et hyl - 7- (N, N- di et hyl car bamat e- 1, 4- di hydr oqui nol i ne- 3-car boxyl ate To a
solution of the conpound prepared in stage D (100 ng, 0.22 mmol) in water
(6 M) and 25 CH2CIZ (6 nlL), were added in one portion sodiumdithionite
(190 ng, 1.1 mmol ) and sodium carbonate (70 ng, 0.66 mml). After stirring
for 1 hour under a nitrogen atnosphere43Na2S204 (190 nyg, 1.1 nanol) and
Na2CCB (70 PR tempemtunefir) 1 heurefied svbith tifet amempncamamn fetloride ppdar . L Np3S204
(190 nmg, 1l e added and stl rring
was ! conti ndpggé%agra&gghg%m% Q(Imrlgwﬁs {f uerHtDr L\zqﬂ‘g’ﬁj flep gdditionef weserr act ed
wi t h CH2Cl £19mL)and sxtracyion Bith €HsCle Gnibl Sal), diegesitiag h@u@ﬁ&: M-Edn% ydrEFerOVer

0 0 58 B B o i !

t he conmpound of nol ecul ar ormJ

spect r uth of°rineEndpfsmdiesulen formula CRBLA,0AASRRO hiz yel[blaqmwz@gl s shifts (ppm and
rrultlpI|C| lting peifh: 082c. | H H2), 700(d J = Hz, I H H5), 6.67 (dd,
9Hzand%HH6) 6.49 (d, J 3HZ,IH, Hs), 4.17 (q, J = 7.1

Hz, oH, CHOMRapectrum oftheprotop HA), 3.18 (s, 3H, N-Me), 3.08 (s, 3H N

thyl carb . ] 8 (t =" 7.1 Hz, 3H,
e é_"car ?;tm@) t%ﬁﬂéﬁhﬁ%}%ﬁﬁ%ﬁﬁ%ﬁmﬁ@c@ 0 @) 1y sk

1- net hyI b s H;ﬂﬂdéeera?rﬁ&el)H)luS Cﬂ Hy-dr iguiH)Ot.45'@d, B= 9andbpxyl Bte.; 0

NxO H b SO, /N t ol 3-carboxylic acid.
To a sol ut<Hon ogq’é 17“49[{25@8?1 E fs%%sykggﬁwt’gpa%rggz tageyB of
exanpl e D: gthy] i ‘"‘F@Y’o? (A legebamatdtmiholi@ami3- :(aibo&juammma);e of benzyl

br om de arﬂ:b 4 tdll&io}i ope&ﬂﬁfuﬁaioﬁ‘n&%n(sﬂaéé”c@mr ‘]‘Ec't gt c%) in \}@ééﬁgb‘k@j e Was

stirred at 65g N2 for 36 hou The re
pouri ng t NES&g¢ t'ﬂﬂ%e (2P er L 1.0 mmyl). Gibd reshipl seloidratss €tik@d IﬁLboomThe

pr oduct \I\I&t&nlﬁ‘:ﬁwraﬁr@jhdﬁrst A d@tiby be @&Ggﬁi @Lf ﬁm)ﬁsh%g g}t}ltc (?rec\epétgtre%a%i | sy ers

wer e c&nblﬁtgl% ‘ wash&ﬁ (¥v|th wat er brine
Filtrafi on SKH @B et fesiredy muiaglinivis salt of mologulve fomale G Hf,FaN,0,% Gods br own
oi | . Thi s qestriextivevpisid! Agaéteslhiw dolkaétOH (150 ng, 2. 66 ‘

Melting point: 193°C,

NMR spectrum of the proton

In CDCl,, at 300MHz, chemicals shifts (ppm) and muitiplicity: 9.78 (s, 1H, Hy), 9.44 (s, 1H,
20 Hy), 835 (d,/ = 9Hz, 1H, Hy), 8.28 (s, 1H, Hg}, 7.87 (d, / = 9Hz, 1H, H;), 4.74 (s, 3H, N-
Me), 4.54 (g, J = 7.1 Hz, 2H, CH,-CHs), 3.19 (s, 3H, N-methyl carbamate), 3.07 (s, 3H, N-
methyi carbamate), 1.47 (t,./ = 7.1 Hz, 3H, CH,-CH,).
Stage E: ethyl N-methyl-7—(N,N—dimethylcarbamate-I,4-dihydroquinoline-3-carboxylatc
To a solution of the compound prepared in stage D (100 mg, 0.22 mmol) in water (6 ml) and
25 CH,Cl, (6 mL), were added in one portion sodium dithionite (190 mg, 1.1 mmol) and sodium
carbonate (70 mg, 0.66 mmol). After stirring for 1 hour under a nitrogen atmosphere, Na,S,0,
(190 mg, 1.1 mmol) and Na,CO, (70 mg, 0.66 mmol) were added. After stirring for 1 hour,
Na;8,04 (190 mg, 1.1 mmo}) and Na,CO; (70 mg, 0.66 mmol) were added and stirring was
continued for an additional ! hour. The aqueous layer was extracted with CH,Cl, G x 15ml),
30 the combined organic layers were dried over MgS0;, filtered and evaporated under vacuum to
give 31 mg (yield: 47%) of the compound of molecular formula CisH20N204. Aspect: yellow
oil.

NMR spectrum of the proton




mol ) dissolved in 10 nL of ethanol and heated under reflux for 3 hours.
After evaporation of ethanol, the product was dissolved in 5 nL of water
and washed with diethyl ether (2 x 10 nlL). The aqueous | ayer was
neutralized with an aqueous solution of HCL 3M The acid was filtered and
dried under vacuum 93 ny (yield: 63% of conmpound of nolecular fornula 20
Cf 2H13NG3 was obt ai ned. Aspect: brown powder. NVR spectrum of the proton In
DMSO- d6 at 300MHz, chemical shifts (ppm and nultiplicity 9. 30 (s, IFD
9.04 (s, IH, 7.83 (dd, J= 8.5 and gée 7.68 (d J = 8.5 Hz,

V)

(5.2t IR Sonf) crichi R o %,'Er'ﬁé'&ﬂ il ?3328

mol ) of cSérfﬁ@qu{ﬂ,r(e@a(ﬂéd F PHzamgHz) L idals) et (dd/ ﬁadlﬁr lHeHd)ml'j(lq,Bﬁ mL of

thionyl e | @f,i t PQraton |o hi | e, the
resi due wgg gfzsgﬁ‘ g'gléﬁbogjn %o?ﬁ’et anllg PO %ydsd? ﬁ&
triethyl ameﬂalcarbhlaatpbéﬁﬁ (soBH.M-xiethylrashamate ) 628 ﬁea‘f éd qumefBHjcmj)ux over ni ght

and t hen 45
sili ca%gefmm% di chl rﬁglroglrggte&gﬁg}‘{et ?Xagfe) 'Q?@yl%%?%a{ﬁg‘r@& o?quf .{“é‘*t hyl ani ne
as el uent 3gabexy2®0: ng (yield: 19% of conpound of nol ecul ar fornul a
C19HL17NCB. Agpect: yell ow powder. NWVR spectrum of the proton In CDCl 3 at
300MVHz, cmermkal shifts (ppnm) and rmltlpI|C|ty 9.44 (s, 1H), 9.29 (s, 1H),
7.72 5(mI Y ,H7H43 (m 5H), 6.97 (dd, J = 2.0 and 6.9 Hz, 1H), 5.29 (s,
2H), 4.46 (q, 3 SOt  2H), 1.45 (t, J= 7. 1 Hz, 3H). Stage C. Ethyl

5- hydr oxyqui nedB- car boxyl ate. 210 ng (0. 68 mml) of conpound prepared
in stage B dissSol¥ed in 25 m, of ethanol was stirred in presence of Pd/C
5% (75 nmg, 0.034 M®epl) under an atnosphere of hydrogen for 3 to hours. The

pal I adi umspBSAt 165 W?ﬁ@glomé 3.bdibdx9lid 5. and et hanol was evaporated under
reduced pressure of the crude product showed a part of a

reduced by pgraltn Of&el g {0 1pyped) af ermpoppchprersrad,ia sogrp nﬁcxanw!ecréirm vanl ves)
The mygt upedrpanelvas daue 83 i ef hamu)%ﬁdenzwb?amag aem ﬁJﬂa qgf%ﬁ kebi !

conpl ete re-oxydation of the product. Evaporation of vent bave 135
my (yi el d(183mg 1éfm@9ﬁ)rp'ﬂuﬁ1@=’t§$femﬁé%ltﬁdaﬂi ﬁﬁ'KrwmeaNCEOZHMIN@S Thsseantion yel | ow

I's powder wadhikkdbp BY bBiiring 2/ sdtutiofl G846 3tek (10 mL) and ethyl acetate (10 mL). The

product was extracted with ethy! acetate (3 x 10 mL). The organic layers were combined,

washed with water end brine, and dried over MgSQ,. Filtration and evaporation under
15 vacuum gave 0.14 g of a viscous brown oil. This ester was treated with KOH (150 mg, 2.66
mmol) dissolved in 10 mL of ethanol and heated under reflux for 3 hours. After evaporation
of ethanol, the product was dissolved in 5 mL of water and washed with diethyl ether (2 x 10
mL). The aqueous layer was neutralized with an aqueous solution of HCL 3M. The acid was
filtered and dried under vacuum. 93 mg (yield: 63%) of compound of molecular formula
20 Cy7H3NO; was obtained. Aspect; brown powder.
NMR spectrum of the proton
In DMSO-ds at 300MHz, chemical shifts (ppm) and multiplicity: 9.30 (s, 1H), 9.04 (s, 1H),
7.83 (dd, /= 8.5 and 7.9 Hz, 1H), 7.68 (d, J = 8.5 Hz, 1H), 7.56 (d, J = 7.0 Hz, 2H), 7.43 (m,
3H), 7.27 (d, J="1.7 Hz, 1H), 5.37 (s, 2H).
25 Stage B: Ethyl 5-(benzyloxy)quinotine-3-carboxylate.
Ig (3.58 mmol) of compound prepared in stage A was heated under reflux in 30 mL of
thionyle chloride for 1 hour. After evaporation of thionyl chloride, the residue was dissolved
in 50 mL of ethano! and 1.5 mL of dry triethylamine. The reaction mixture was then heated

under reflux overnight and then evaporated. A purification by column chromatography on




NMR spectrum of the proton In DVBO-d6 at 300MHz, chemi cal shifts (ppn) and
multiplicity: 11.01 (s, 1H), 9.26 (d, J 2.3 Hz, 1 H, 9.06 (d, J = 1.9 Hz,
| H, 7.73 (dd, J =8.1 and 8.1 Hz, IH), 7.54 (d, J =85 Hz, 201 H), 7.04
(d, J= 7.7 Hz, |H), 4.40 (q, J= 7.0 Hz, 2H), 1.38 (t, J= 7.2 Hz, 3H).
Infrared spectrum IR spectrum was obtai ned as potassi um brom de pellets.
Absor pti on bands are given in cm-1: 1713 (C=O, 1377, 1258, 1111.

El emrental anal yse 25 Anal. called for C12H, INO3 : C, 66.35; H 5.10; N,
6.45. Found: C, 65.93; H 5.46; N, 6.A£% Stage D. Ethyl

5- ( NN- di = e 4 g
(1.84 mmol 1@#e@%ﬁ#§%n rﬂ%gg%tg a?entgtgg agﬁgﬁﬁndfi%&y?ﬁfﬁ%fﬂ hue{% e P\?as added
finely povwtdyield: KecHE cemp@md gf moleagarforyiuja (émldlnﬂosﬂmi_ﬁyﬂlowmmw):r of N, N
di met hyl capp@ ggﬁurﬁg}-agt}gﬁ This m xture was heated under reflux overnight
and t hen ?ID_I’iEE evaporation of the solvent, a purification by
col utm chinGBEbGE 3¢MHD shemicsl ghifts (ppm) aid multiphidityy 9. %(shﬁﬂ) 889 ¢, mthT Bave 415
ng (yiel dgm 7 o { s Of gl got pal e
P ool ﬁ%?g]i o WH@Q(&[ g:%;@%gj @?nrdf? sméj% rjﬁﬁz&pr ot on T’n CDC13

yel | ow powder 1 ng ‘poi nt: ctr

at 300M—|z2HbHé§1(ksél=7sW¢,t3§)(ppn) and nultiplicity: 9 40 (d, J=1.9 Hz, IH),
8. 89 d = 85 Hz, | , 7.76 (dd, J:77
o Bt H%ég‘lf—czﬂﬂiyﬁzhsydb(‘ gliumoi.né’& sa @aw . 4. 43 (qu, J= 7.0 Hz, 2H), 3.24
(s, 3H) 31Qme (Q.68 gypol) of Qm_npovltd prgpaﬁedm;stang disgplveds imMRm p ethanohvoss t he
carbon I ng Mizax ar bon:
165.2 () 91%5@}1'35‘%% C)Zé FUcsys ?@é 0??1%%)(@9%“%&8“ ?%51!{' ‘Sﬁ?’gifgéfh% 126. 6
(CH), 1423hepry. Gjhe dl@n(‘@)s 1119‘:“53"61 @H)ﬁltremn@n(lcqﬂ@yol ©%. evap@pied und®. 7

CH3 14 @H&g Sied ,H@ f C

§5 429 H, ream(gg Nsungh%@iég{fnd M'&&zp} i L""’ed;'%saﬁq'f aquuééguo/iig ol
spect rum 'R Pgﬁ%‘&? F‘Bﬂn(@%%df‘éﬂb‘t“&l'%ﬂf"rﬁ(&"‘ﬁ& 3@% mipepTs rensidissolprd inesthgnol mind or pt i on
bandS ar etrgitédetﬂuﬂ Bir ('gBQ aritil co&ﬂl@lﬂw&—?&%ﬂi&g& thé Poduct! E%ogtmrﬁ)h%le s Ivent

(NN-dlrrethy ?-I-rret qui nol i ni um 3-car boxyl ate triflate. 15 To
116 mg (06’1 % Ydﬁ‘d drﬁidﬁﬁamb?@ﬂaﬂfé'ef)*?cﬁiaéfoa@e'a§ i@y \Asgect: rveliow i of
anhydneuspowleehl or omet hane was added, under N2, 50 L (0.44 mmol) of nethyl

Melting point: 240 °C (degrad.)
NMR spectrum of the proton
In DMSO-d; at 300MHz, chemical shifts (ppm) and multiplicity: 11.01 (s, 1H), 9.26 (d, J =
2.3 Hz, 1H), 9.06 (d, J = 1.9 Hz, 1H), 7.73 (dd, /= 8.1 and 8.1 Hz, 1H), 7.54 (d, J = 8.5 Hz,
20 1H), 7.04 (d, J=17.7 Hz, 1H), 4.40 (q, /= 7.0 Hz, 2H), 1.38 (t, /= 7.2 Hz, 3H).
Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1713 (C=0), 1377, 1258, 1111.
Elemental analyse
25 Anal. caled for CoHNO; : C, 66.35; H, 5.10; N, 6.45. Found: C, 65.93; H, 5.46; N, 6.46%.
Stage D: Ethyl 5-(N,N-dimethylcarbamate)quinoline-3-carboxylate.

To a solution of 0.4 g (1.84 mmol) of compound prepared in stage C in 100 mL of acetone
was added finely powdered K,CO; (1.27 g, 9.22 mmol) and 203 pL (2.21 mmol) of NN-
dimethylcarbamoyl chloride. This mixture was heated under reflux overnight and then

30 filtered. After evaporation of the solvent, a purification by column chromatography on silica
gel with diethy! ether as eluent gave 415 mg (yield: 78%) of compound of molecular formula
CisHi¢N2O4. Aspect: pale yellow powder.

Melting point: 99°C.




trifluoronethanesul fonate. The reaction m xture was stirred overnight at
roomtenperature. Evaporation of the solvent gave 174 ng (yield: 100% of
conpound of nolecular fornmula C'H 9F3N207S. Aspect: pale yell ow powder. 20
Melting point: 170C. NWVR spectrum of the proton In CDC13 at 300MHz,

chem cal shifts (ppm and nmultiplicity: 9.89 (s, IH, 9.58 (s, IH, 8.31
(m 2H), 7.87 (dd, J= 2.5 and 6.2 Hz, IH), 4.83 (s, 3H), 4.55 (q, J=17.2
Hz, 2H), 3.30 (s, 3H), 3.10 (s, 3H), 1.48 (t, J= 7.2 Hz). 25 NMR spectrum
of the carbon In CDCl3 at 75MHz, chem4ml shifts (ppm) and nature of the
carbon: 16MR speryrumigfthe®rgtall, 150.9 (CH), 149.8 (C), 142.5 (CH), 140.1

C), 138. Gyl .124.0 (C 23..3 15. 8 . 63.8 (CH2),
57 4 (gﬁ??(ﬂ?ﬁ'a:;;”%@z@zﬁ Shmick i bt ang R 1490 @plad U SRR 1| ot
30 I n CDCI(@: At 2dd3z SNHZ,98dHefr 8.4IHzs WY, 16 (@ u)= 7.7 & 95 H-HIN7 BE&ELUL i ON

mass specty t I 1HO0 : cd for (M) CloH vN204+: nmlz
303. 1325. 1’8‘3%5@’303'5.@?,jtsggbtﬂzh@a?g%&g@c?-%h%*9’ Rﬂh%sﬁ?(?tzrfl[ﬁﬁﬁbs obt ai ned
as pot assi f mons, Absorption bands are given in cm': 1751,
1732, 125 WAEE chomi A

5- (N, N- di qrr’étcﬁzggr%armt’ & %"T-étrlre%hilfpp T 39 RPE P8 45 ABPP NS 2. Qr 2ot e. 0. 1
g E) 0. 23I nie?-# (6H). clem8oEhdl 330e(6ah) e tB lin(GH)ad26.€ (G 1493 r(g), (181.83cymmb ) of
N-benzyl - Ich). 6P.6 @ ' [ ' were stirred at room tenperature
in 10 ?/rL gcf: %?Ii%ﬁ%?%%ﬁ#ﬁfeﬂh?gg&@g’ l&(?h@m}rhe reaction mixture was then
washed WMEMX 10 nmL). The organic |ayer was separated, dried over

MySH4, 10f | |1AInGY, dkdBEC S a . . re . rQom tenperature.
e S R R s e TR T e 3 AT R
obt ai ned. E@E@é@i‘lﬁ-@l | ow powder. to NVR spectrum of the proton In CDC13 at
300MHz, clvespecbm Sk HitSind - 1 0L GL e 7 1 , IH, 7.12 (dd, J =
8.1 and TZ;? e 3.%%‘3%@653?'13?%%%@%3?{7&(3&?EPXEWPE“HL
11-1), 4. 4(51’,72%‘@1,7'.127-&, 2H), 3.63 (s, 2H)., 3.11 (s, 3H), 3.00 (s, 3H),
1.29 (t, SeedE It 5-(RA)-dinkiteRRbSmae)R. TNeTIRN I Y | .
I ety -5, 76 g’gﬂ N-(gﬁ? it r}y?car baﬁ%ﬁﬂé&%@&lh&&jﬂ 3%££Xxylatc triflate.

mg (0.40 mmol) o compound prepared in stage D dissolved in 10 mL of anhydrous

dichloromethane was adcied,- under N 50 puL (0.44 mmol} of methyl

trifluoromethanesulfonate. The reaction mixture was stirred overnight at room temperature.
Evaporation of the solvent gave 174 mg (yield: 100%) of compound of molecular formaula
Ci2HoF3N>O5S. Aspect: pale yellow powder.

20  Melting point: 170°C.

NMR spectrum of the proton
In CDCI; at 360MHz, chemical shifis (ppm) and multiplicity: 9.89 (s, 1H), 9.58 (s, 1H), 8.31

(m, 2H), 7.87 (dd, /= 2.5 and 6.2 Hz, 1H), 4.83 (s,3H), 4.55 (q, /= 7.2 Hz, 2H), 3.30 (s, 3H),
3.10 (s, 3H), 1.48 (t, /= 7.2 Hz). '

25 NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon: 161.5 (C), 152.9 (C),
150.9 (CH), 149.8 (C), 142.5 (CH), 140.1 (C), 138.6 (CH), 124.6 (C), 124.0 (C), 123.3 (CH),
115.8 (CH), 63.8 (CHy), 47.4 (CH3), 37.4 (CHy), 37.1 (CHs), 14.2 (CHs).

NMR spectrum of the fluor
3¢ In CDCL at 282.5MHz, chemical shifts {(ppm): -78.9.

High resolution mass spectrometry

HRMS (DCI+, isabutene): caled for (M) C16HsN:04 ™ m/z 303.1345. Found: 303.1366.
Infrared spectrum




15 di hydr oqui nol i ne-3-carboxylate O 1i0 HH COOEt ~INJ(OIl NYLi M
Stage A 5, 7-di hydroxy-3-qui nolinecarboxylic acid A solution of

3-cyano- 5, 7- net hoxyqui nol i ne (20g, 110 mml) [described in Tetrahedron
Letters, 39 (23), 4013-4016, 1998] was treated as reported in stage A of
Exampl e 1. The 20 conpound of the nol ecular fornula CloH/N0O4 (MN = 205. 17)
Is obtained in 80%yield. Stage B:

et hyl 5, 7- di hydr oxyqui nol i ne- 3-carboxyl ate. The title compound is prepared
as described in Stage B of Exanple | Sthge C et hyl

5, 7- di ( N, NRgipeesruny wascabitained tag pefassinol bromids -petided avsdnition . baddi@rd ditdnGn caTpound is
prepared apsfeggsibes h45 Stage C of Exanple 1. 25 Stage D: ethyl

1-net hyl -5, 7-di gl\’l. N-di net hyl car bamat ) qui nol i ni um 3-car boxylate triflate
The title %ﬁﬁo Frt $-6V. rdimethdebrimmattdd endtiydd 4l dihyBragRofecf cdbagRlee 1. Stage
E: ethyl g, ] .

1- net hyl - 50_17g a 2(3Nrf\_l|{ngl|) r?g%%mﬂoglglr%?ha{ftde'{' fage B 4908, (A 3 gnmplk ofV benasbld at e.
The titi e HiipoisatinimidsENADs redined atosmnétmenina irSIAGE oEdiflofralmee 1. 48

Exanpl e 4 ifF phauatr® ka8l : - hyl,-5, 8-di (N ' hyl car bamate) -1, 4
di hydr oqui nol i ne- 3- ng*g’g)?"iy’f*é#e%%& aflf??)“ilfhllfa&fﬁg % %%@m@'sﬂwe A
5, 8- di hydregyemuraied, doed aeas Maféhy fikaredamiddevipotatedindei esduft pressure at room

3- - 5,ténpRinly ' il 8 | L bed i t r ahed
(Lo, 4058, ?‘%‘3‘%"%’@‘6%‘2? S8R cUloTEn oGRS bt SGafhvichage A o

Letters,
Exanpl e 1.°b%Hed Asgessoglew pewdene nol ecul ar fornul a CLHZNO4 (MNV = 205.17) is

obt ai nRd  INMR@%ciing bfthe gx%hﬁge B: ethyl

5, 8-di hydr-o&s% I ngl 1 ne- 3- Car boxyl at e.
In 3 at 300MHz, chemical shifts (ppm) and multiplicity: 7.19 (s, 1H), 7.12 (dd, J = 8.1
and 8.3 Hz, 1H), 6.75 (d, / = 8.1 Hz, 1H), 6.57 (d, /= 8.3 Hz, 1H), 4.18 (q, /= 7.1 Hz, 2H)
3.63 (s, 2H), 3.11 (s, 3H), 3.00 (5, 3H), 1.29 (¢, /= 7.1 Hz, 3H).
Example 3  Preparation of ethyl 'l—methyl—S,7—di(N,N—dimethylcarbamate)nl,4-

>

15 dihydroquinoline-3-carboxylate

Stage A: 5,7-dihydroxy-3-quinolinecarboxylic acid
A solution of 3-cyano-5,7-methoxyquinoline (20g, 110 mmol) [described in Tetrahedron
Letters, 39 (23), 4013-4016, 1998] was treated as reported in stage A of Example 1. The
20 compound of the molecular formula C;oH,NQ, (MW = 205.17) is obtained in 80% yield.
Stage B: ethyl 5,7-dihydroxyquinoline-3-carboxylate.
The title compound is prepared as described in Stage B of Example 1
Stage C: ethyl 5,7-di(N,N—dimethylcarbamate)quinoline-3-carboxylate. The title compound is
prepared as described in Stage C of Example 1.
25  Stage D: ethyl 1-methyl-S,?-di(MN—dimethylcarbamate)quinolinium-3~carboxylate triflate
The title compound is prepared as described in Stage D of Example 1.
Stage E: ethy! l—methyl-S,7-di(N,N—dimethyicarbamate~1,4-dihydroquinoline—3-carboxylate.
The title compound is synthesized as described in Stage E of Example .




The title conpound is synthesized as described in Stage B of Exanple 1 10
Stage C. ethyl 5,8-di (NN-di nethyl carbamat e) qui nol i ne-3-car boxyl ate. The
title conpound is prepared as described in Stage C of Exanple 1. Stage D:

et hyl 1-nethyl -5, 8-di (N, N-di net hyl car bamat e) qui nol i ni um 3- car boxyl at e
triflate The title conpound is prepared as described in Stage D of Exanple
1. Stage E. preparation of ethyl

| - met hyl -5, 8-di (N. N-di net hyl car bamat e- 1, 4-di hydroqui noline is

3-carboxylate. [ The title conpound ig synthesized as described in Stage E
of Exanpl &xhmplexanp! epropaRAtRRar ot | f et -5 & di(N Nodi ]

1-met hyl -1, 4- gi hydr o- 5?‘30 qui nolai ngé-mll\jﬁil- gitrﬁﬁ%ltyrl]%stdﬁ(ﬂé!}:’g%eztah%lﬁméb???tg)alr’ﬁoxyI ate
S Me2N1oY%kydrogwnpline-3ccaghoyylaten 20 Stage A et hyl

NN- ( di met hyl tchi ocar bamat e) - 5- O- qui nol i ne- 3-car boxyl ate A solution of ethyl
5- hydr oxyquj dql i ne- 3-carboxyl ate prepared in stage D of exanple 2 (21.7g,

10 nmol) in'f’ 49 m) was cooled to 0-5C and treated with 60% sodi um
hydride (30 ; 90801 ) and stirred 15 nin. Dinethylthiocar banoyl
chloride (1. 1® mmol ) was then added and the solution was stirred for

10 mn at SC and 80 nin at roomtenperature 49 then at 60C for 1 hour. The
sol ution ngﬂegol Mg, diluted with I N-sodi um hydroxi de solution and
extracted Wigh with AcOEt (3x25mL). The conbi ned organic |ayers were washed
with | N sodiumhydroxide, brine, water, then brine, and dried over

Magnesi untige fad-8-diydroxy gywelinesarbemtiercid educed pressure. The obt ai ned

resi dug WassehitichgHt RefABRKUnaNSyqSihol | '
1- met hyl -g-%}la%i R S P’%'hi%5‘51?‘%%%.3?2-‘%@2?%%&@&5%“#’?% e. The

title co P28y AP 17101961998k wae Geatedoesoreparted tim goe A0S Eseanpisl b The St age
C: ethyl compound of the molecular formula C,oH;NO, (MW = 205.17) is obtained in 80% vield.

| - et hyl - |, 4-di %qr - B 8 qui nol i nedi net hyl t hi ocar bamat e- 3- caiyboxyl ate The
title con%@ﬁ%g‘q 51%&55'5’ Epyainqhisedreptberydte st age E of Exanple 1. 10 Exanpl e
6 Pr epar aThotitlecompbiiylis shniiedizinlas Hesdrishiahy St BofE@riphal | ne- N, N-
di met *]X' t Eéagoé: ézrelﬂ%rﬁ,%%@&ﬁ—%ﬁr&%ﬂgagagéte)quinoline-3-carboxylate.

The title compound is prepared as described in Stage C of Example 1.

Stage D: ethyl l-methyl-S,S-di(N,N-dimethylcarbama-te)quinolin:mm-B-carboxylate trifiate

The title compound is prepared as described in Stage D of Example 1.

Stage E: preparation of ethyl 1-methyl-5,8-di(N, N-dimethylcarbamate- 1 4-dihydroguincline-

15 3-carboxylate. _

The title compound is synthesized as described in Stage E of Example 1.

Example § Preparation of  ethyl 1-methyl-1,4-dihydro-5-O-quinoline-N,N-

dimethylthiocarbamate-3-carboxylate

S

PN

MeN" 0 |y
COOEt

W
Me . :
20 Stage A: ethyl N, N-(dimethylthiocarbamate)-5-O-quinoline-3-carboxylate
A solution of ethyl 5-hydroxyquinoline-3-carboxylate prepared in stage D of example 2
(21.7g, 10 mmol) in DMF (40 ml) was cooled to 0°-5°C and treated with 60% sodium hydride
(300 mg, 12.5 mmol) and stirred 15 min. Dimethylthiocarbamoy! chloride (1.23g, 10 mmol)

was then added and the solution was stirred for 10 min at 5°C and 30 min at room temperature




0O M2NAS HHCOOKX | N M Stage A ethyl

(N, N-di net hyl t hi ocar banat e) - 5- S- qui nol i ne- 3-car boxyl ate { ethyl

(NN- di et hyl t hi ocar bamat e) - 5- O- qui nol i ne- 3-car boxyl ate prepared in stage A
of 15 exanple 5 was placed on a preheated oil bath at 210C and heated for
5 hours and cooled to roomtenperature. The solid residue was

chromat ographed on silica-gel. Stage B: ethyl

1- met hyl - (NN-di et hyl t hi ocar bamat e) - S- S- qui nol i ni um 3- cazboxyl ate triflate.
The title ﬁ‘ﬁg? gg is prepared as desc#Pbed in stage D of Exanple 1. Stage
C. ethyl 1 héh (94, INhoyr- e FRfwtion weas spdfedydilusdd- wiithd E NHsdutein ﬁycﬁoﬁddiﬂéhﬁeﬂl ne- 3-
20 gogvhﬁ eurihed gvitgp\gtggfdgﬁeggéshi) SR TBRRREF SR AFSE WeRWashdy 29® O
| - met hyl - TQNETEF W} a W?’éﬁ‘?— thep Nixingl @W@MDM’Q\% sulfate and

1, 4- di hydrmuamﬂmﬁ&; réducddNsid. 11, "i:b':anJ a et hyl
5- benzy Oq%/ﬁ(ilu' nol i ne- 3-car box;s/l ate A s ifelts uti on of Ié/@ﬁmlmgmghed °"e'gs'“°a'

5- hydro ‘nol i ne- 3- car boxyl ate (2. 17 g, 10 mmol) prepared in stage D of
example 2.8 _ehg@aaxy{ Py D5- 24 OBl DG BlaR Y. Dol biflee, 1O TTTO!) 1 1

\(/ie]% l\ﬂ? d for 12 hours at “room errper eaction
m xt ur e wase ﬁ?’B fsﬁy'{‘hesgemq?ﬁﬂ(b@bmﬁ@;e BrofiExdmerte Extracted with with
Ac OEt (SXM__eiflel-ﬁem?l-n&dh 8 300 Guindil; d water . and dried

e Ql n &Bzﬁeﬁ@%ﬁc @ Illpr S5@thos % e obt ai ned

over ©Magn msul f and evapor at ed under
gnegley $5

resi due was ¢hf SHERYE ﬁﬁé’ﬁf""@)%‘?es%’lheﬂ ingtageF of Bxampée B:

5- benzyd o@xammpu nel i naeﬁdnhMyl i 6F acklyt A BRLAL PR thyl . .
5- benzyl OWﬂ&hﬂﬁuocQ -3:..ca r‘:El)r &/I ;tlée (3%7 g, 10 ;’nﬁgfi@p%r(ﬁespya?ue“aﬂlﬁﬂﬁ“ﬂ’ﬂ'age
0
COOEt
I
N
Me

Stage A: ethyl (V, N~dimcthylthiocarbamate)-S—S-quinoline-3-carboxylate

ethyl (N,N-dimethylthiocarbamate)-S—O-quinoline-?,-carboxyiate prepared in stage A of
15 example 5 was placed on a preheated oil bath at 210°C and heated for 5 hours and cooled to

room temperature. The solid residue was chromatographed on silica-gel.

Stage B: ethyl 1-methyl-(MN-dimethylthiocarbamate)-s-.S‘-quinolinium-3-carboxylate triflate.

The title compound is prepared as described in stage D of Example 1.

Stage _C: ethyl 1-methyl-(N, N-dimethylthiocarbamate)- 1 /4-dihydro-5-S-quinoline-3-
20  carboxylate

The title compound is synthesized as described in stage E of Example 1.

Exemple 7 Preparation of I-methyl-5 -(N,N-dimethylcarbamate)—3-(MN—diethylcarboxamido)-

1.,4-dihydroquinoline;

O
MeoN J\O H H

|

N

Me

CONEt,

25




t0 Aand LiOH 0.4 g, 20 mml) in THE (20 nL)and water (0.5 nlL) was refl uxed
for 2 hours. After cooling, the solvents were evaporated under vacuum The
solid residue was used in the next step without further purification.
Stage C. 5-benzyl oxy-3-(N, N-di et hyl car boxam do) qui nol i ne A sol ution of

5- benzyl oxy- 3- qui nol i necarboxylic acid (2.80 g, 10 mmol) prepared in stage
B, is oxalyl chloride (1.2 g, 10 mol) in dichl oronethane (50 nL) was
added 2 drops of DMF. The resultant mxture was stirred for 2 hours at
roomtenperature after which time diethylamne (2.19 g, 30 nmol) was

added. The resulti ng solution was stitded for a further 3 hours. The
react i on Hagedicthylpbergylipxxauteliferheabaxglete 50 nl) and then extract ed with

with Ac CETsol(lta?ﬁ?&chM s-kfo:6QERLINR G -QkdRAak (D. wgrm :waw pHpaB@th stz & , and
dried over gne3| um_sul ft%ée and evapor.ate ?ba reduced I%ﬂ% ure The

obt ai ned 9f§§?'ﬂlﬂ‘é O tr o £8 gmgihang bspayfbrem o 10 nagpol) o
S- hydr oXymBy &M\ktﬁﬂe@tf&yizcadlbpmﬂbﬂqa:ﬂpurﬂﬁla T reéctmlmikuumwﬁ‘ diluted with

5- benzyl oxy- dj et hyl car box oI|n 10 no repar ed
in st ‘tg/‘?rr{ Mﬁ?ﬁoﬁh"‘( éﬁ‘aﬁF Y“&é@‘?‘a%}% /(l'ge f%‘g éz"'égl ution
was sti rr\ﬁ&e fvdshed2@atér} dn@Udried adver wgn&mw&wdw rafid wosiﬁiata;l bucdf Geduded

at nosphere. The_cat al éft was flrféh%rged tgrou ug of cotton and washed
with et HEgSre T @93&‘6%“ fegjfluegyas tpgrap ‘Tdfoc‘f '(féllfa'tgﬁle desired conpound.
Stage E Sadeld WthL@l&fobﬁd&&ﬂn&)ﬁﬁaélm N- di et hyl car boxamni do) qui nol i ne. The
L PO 3 o ORL T eSO Il Bo i BTG T b Gk sl 51 20° ©
1- et hy| -2 abd\LIOHRO.A L wmm)bﬁﬂwe{)ze%LOMderhqbcﬁr)bmaeﬂlded € i2riobisum
g;“;'ngltg Img;hg&ééinté' e SNRRWIE d2psidl DSR) 280 ASndSSE OGS W REAEGD O

| - met hyl -rex(stépNrichomeftutther parificatiomt e) - 3- (N, N- di et hyl car boxam do) - 1, 4-

di hydroq:g nold,@gﬁ&zgg.?ﬁy:é@&_hitﬁtl%karg aglliucgloq 1"‘111501195 epared as described in stage

E of exe ara
1- net hyI Hs«(lNidN—od ismnzlyyixg-afdumnee)ﬂaex)(lm a&d .80/gir1@-nrmal) prepared in stage B

e
The resultant mixture was stired for 2 hours at room temperature after wh:ch time
diethylamine (2.19 g, 30 mmol) was added. The resulting solution was stirred for a further 3
hours. The reaction mixture was diluted with water (50 mL) and then extracted with with
AcOFEt (3x25mL). The combined organic layers were washed water, and dried over

20 Magnesium sulfate and evaporated under reduced pressure. The obtained residue was
chromatographed over silica-gel.
Stage D: 5-hydroxy-3-(¥,N-diethylcarboxamido)quinoline.
A solution of 5-benzyloxy-3-(N. N-diethylcarboxamido)quinoline {3.34 g, 10 mmol) prepared
in stage C in methanol (50 mL) was added 10% Pd/C (400 mg). The solution was stirred for
25 24 hours at room temperature under a hydrogen atmosphere. The catalyst was filtered through
a plug of cotton and washed with methanol. Evaporation of methanol afforded the desired
compound.
Stage E: 5-(N,N-dimethylcarbamate)-3-(N,N-diethylcarboxamido)quinotine.
The title compound is prepared according to the procedure described in stage C of example 1.
30  Stage F: 1-methyl-5-(N,N-dimethylcarbamate)-3-(N, N-ethylcarboxamido)quinolium triflate.
The title compound is synthesized as described in stage D of exemple |
Stage G: 1-methyl-5-(N, N-dimethylcarbamate)-3-(V,N-diethylcarboxamido)-1,4-
dihydroquinoline.




A sol ution of 7-methoxy-3-cyanoquinoline reported in Tetrahedron Letters
39, 1998, 4013- 4016 (1.84 g, 10 mmol) and 2-am no- 2-net hyl -i - propanol
(0.90 g, 10 mml) in chlorobenzene under nitrogen atnosphere is refl uxed
for 2 days. The solvent is evaporated under vacuumto afford the desired
conmpound 10 Stage B:

7- hydr oxy- 3- (4, 5-di hydr o- 4, 4-di net hyl - 2- oxazol yl ) qui nol i ne A sol uti on of
7- met hoxy- 3- (4, 5-di hydr o- 4, 4-di net hyl - 2- oxazol yl ) qui noline (2.56 g, 10
mol) prepared in stage A and BBr3 (3141 g, 30 mmol ) in dichloronethane

(40 m.) arke taieicompslinb & rébaredhgugs&.&a,ﬁ%gut&gmﬁp@g pre The m xture was
quenchednﬁnth saturated sodi g hydrogen . carb Extraction with
Taren! )

di chl oro dr y PHEARUOgSOY) 1 amathd A %IW@MIC?‘B?IH?t%@ Ytibydrad.4gesi r ed

conpound. dlﬁeﬁgm-&azoiyl)-l 4-d|hydr0qumolme _ _
7- (N, N-di met hyl car bamate 4 5-di hydr o- 4, 4- di met hyl - 2- oxazol yl ) qui nol i ne

The title conpound i |zed accordlng to the procedure reported in
stage C of exgnpl
7- hydr oxy- 3 dﬁo 4, 4- di met hyl - 2- oxazol yl ) qui nol i ne prepared in

stage B. M&Na é3‘D
1-met hyl - 7- (NN-d| mettharbamate) 3-(4, 5-di hydro-4, 4-di net hyl -2- 20

oxazol I )M'ﬂ—rﬂéthki’ﬁyIBI’-@fsl-eﬂlﬁ)ﬂrJh@-dtduétilﬁ-zfiﬁm%qdmbﬁneprepar ed according to
t he proc %ére reported i n stage D of exanp

7- (N, N- di YEPRgoe ol sardeey3- SXa(‘QH“B‘%P‘TﬂEFﬂ?‘EFdZE“JCH?Wﬁ}F“E@ IRa¥By491dui nol i ne
prepared 4018 eisagg, Q0 Hnk{JPL did 2-amino-2-methyl-1- ropanol (090 , 10 m

1- net hyl - N-di e Jcarbana 5-di % 4- dlﬁEthy|-2 oxazol yl) -
R A AT O R AU S X Rt
pr ocedur eudepativakoiaffordtiegRsifedebmpamdapl € | from
l);ggf)ﬁ//l )'c‘%qg% ﬁ?{'f'%%t{'?x g%%‘?@‘%ﬁé‘&’feg&' + ﬂ"%&’&é@"'ﬁ?lmﬁa%ﬁt gy:Dr epar ati on of
1- met hyl - Ssdliid-of 7ametHoy)-3-44, b-aitytie)4, IBdihfethfyl-Mi‘cﬂB@I)ﬁmhclﬂw £.5638) 10 mmol)
5. met howy skt A A dne. a0 o inptlbprRb R T g e simed or 12
5- met. hox yigpursra| roore - t8mpszativex Vhea tréx (2. Bdb quenched withl Janpsted asdien inydspage B
car!:on:ate. Extraction with dichloromethane, drying (MgSQO,) and evaporation fumished the
15 desired compound.
Stage C: 7-(N,N-dimethylcarbamate)-3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)quinoline
The title compound is synthesized according to the procedure reported in stage C of example
1 from 7-hydroxy-3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)quinoline prepared in stage B.
Stage D: 1-methyl-7-(N, N-dimethylcarbamate)-3-(4,5-dihydro-4,4-dimethyl-2-
20  oxazolyl)quinolinium triflate
The title compound is prepared according to the procedure reported in stage D of example 1
from 7-(N,N-dimethylcarbamate)-3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)quinoline prepared
in stage C.
Stage E 1-methyl-7-(N,N-dimethylcarbamate)-3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)-1,4-
25  dihydroquincline ‘
The title compound is prepared according to the procedure reported in stage E of example 1
from I-methyl-7-(N, N-dimethylcarbamate)-3-(4,5-dihydro-4,4-dimethyl-2-
oxazolyl)quinolinium triflate prepared in stage D.
Example 9 Preparation of 1-methyl-5-(V,N-dimethylcarbamate)-3-trifluoromethyl-1,4-
30 dihydroguinoline;




of exanple 2 and LiOH(0.4 g, 20 mol ) in THE (20 nL)and water (0.5 nlL) was
refluxed for 5 2 hours. After cooling, the solvents were evaporated under
vacuum The solid residue was wused in the next step w thout further
purification. stage B: 5-nethoxy-3-trifluoronethyl quinoline according to a
procedure reported in the Journal of Organic chem stry, 1999, 64, 7053. To
a solution of 5-nethoxy-3-quinolinecarboxylic acid (2 g, 10 mml) prepared
in stage Ain to dichloromethane was added bi s(2-met hoxyet hyl ) am nosul fur
trifluoride (2.43 g, 11 nmol) wunder & trogen and stirred for 16 hours at
room tenperatgre. The solution was poured into saturated NaHCO3 and after
CO2 evol utionfceased it was extracted with dichloromethane, dried,

filtered Meef eWaportaited in vacuo. The resulting acyl fluoride i nt er medi at e
(10 mmol) was~agdaed-Hiss(2- met hoxyet hyl ) am nosul fur trifluoride (4.42 g, 20
mmol ) cont ai ne allTefl on 15 bottle equipped with a nitrogen inlet tube,
and the m xturé heated at 85C On conpletion, the solution was poured
into saturated NaW@O8 and after OC2 evol ution ceased it was extracted with

di chl or o;;rgﬁg_?ﬁngmemokfswfdohﬁeggtg&yﬁggcu@vapor ated in vacuo to give 5-

qui nolin OoXYy- uor onet hyl

5- hydr oxyA gelutianfgf @@hwbirmemxmmﬁbmer}réarmygw& 21 & ¥ ewah) oeprred in stage Bar ed

accor di NoyeleQsrhyf}e2 OGO £ rmwﬂ‘ THF &b %g,qa,ﬁ v&ﬁer%ﬁmg@a@mﬂmca Bor
5-nmet hoxy-3-trifl uoronethy ciumome prepared in stagr gu
5- (N, N- di 3rieuss | Adigr B%ﬂ’r'ﬁ&é)lﬁ anrsrvf%remtawmﬁrﬁamuﬁb ip golid sesiduccwappound i s

prepar ed ,ﬁg@grtﬁg,{ggt%‘ﬁ%uw guRatigoorted in stage C of exanple t from
5- hydroxy-3-trifl uoronet hé gui noline synthesized in stage C. 25 Stage E:

| - met hy| Stase NBINE-etex remegtyiapinling pqcpidingotoet wycrcaénrﬁ &eRcRedion thei f 1 at e

The t|th0§@mm@mc&h@ﬁ @9, aacaisdi ng to the procedure reported in stage
D of exanple from5-(N di rrethyl car hanma Je -3 trifluoronethyl quinoline

pr epar ed 9P %nﬁ:@g ofp- ng{ha@é&pumphwrmyhc acid (2'g, 10 mmol) prepared in stage A 'in

5- (N, I¥ digiednyiheRdng avietaledSbib2irhdthtk QR athitlosdifuf nifhiayide QX8 BO1 1 fAgoB3 The

title conpound is pr according to the procedure reported in stage E
of exar.rprl.ggar rﬂtquggﬁ]gnc? Etlrreddfor ]6C lcl)ours atgroom tempera}’?u 'ﬁle solution . Ras poured into g

1- met hyl sﬁmfdb&dl\Nﬂ{(ngtamﬂmf U@g&tra)m&- &easeﬁhu@asomh&yd &yith "didhioddrhithang,i 1 at e
pr epar ed aratijon of

(+-)- rfJé'FWs"eS‘: (a& ﬁ%’i‘ﬂ‘i‘?’i edh‘él Hg?ugm ?q Frsilinesacy\flygridg intermediate (10 mmof)
di et hyI Ods aaded i) 2- thedtoxtiethyDaraiosulfad trifidoride (.42 g, 20 mmol)contained in a Teflon

15 bottle equipped with a nitrogen inlet tube, and the mixture was heated at 85°C On

completion, the solution was poured into saturated NaHCO; and after CO; evolution ceased it
was extracted with dichloromethane, dried, filtered and evaporated in vacuo to give 5-
methoxy-3-triflucromethyl guinoline
Stage C: 5-hydroxy-3-trifluoromethylquinoline

20  The title compound is prepared according to the procedure reported in stage B of example 8
from 5-methoxy-3-trifluoromethylquinoline prepared in stage B.
Stage D 5-(N, N-dimethylcarbamate)-3-trifluoromethylquinoline
The title compound is prepared according to the procedure reported in stage C of example 1
from 5-hydroxy-3-triflusromethylquinoline synthesized in stage C.

25  Stage E: 1-methyl 5-(N,M-dimethylcarbamate)-3-trifluoromethylquinolinium triflate
The title compound is prepared according to the procedure reported in stage D of example |
from 5«(N, N-dimethylcarbamate)-3-trifluoromethyl quinoline prepared in stage D.
Stage F: 1-methyl 5-(V, N-dimethylcarbamate)-3-trifluoromethyl-1,4-dihydroquinoline




IOHHSOIA N Me Stage A

3-(tert-but oxycarbonyl am no) - 5- net hoxyqui noline To a sol ution of

5- met hoxy- 3- qui nol i necarboxylic acid (2 g, 10 mmol) prepared in stage A of
exanple 9 in tert-BuOH (15 nL) was added NEt3 (1.2 g, 12 mmol) and di phenyl
10 azi dophosphonate (DPPA) (2.1 nL, 10 mmol ). The reaction m xture is
refluxed for 24 hours. The solvent is evaporated under vacuum and the
residue is dissolved in AcOEt (50 nL) and washed with a saturated NaHCO3
solution. After drying, the solvent issevaporated under vacuum affording
the titleqg em@waqmﬁ.@p@pﬁed&c&m mememww ems@% %%f;r%f pl ut' on of

3-(tert-but ox carboné{_am no) - 5- oxyqui noline (2. 74
agueous 4@%‘1—%7“ y-di r'(azna@)é tn@@rmqshy)qunwlwﬂetﬂﬂﬁtzgrems llﬂs added

at 0C. Thcgmggactlon m xture is stirred | hour. The reaction m xture is
extrated vm%h CH2Cl 2 (3 x 30 nL). After drying over MgSO4, di chl or onet hane
i s evapor &xampler f ol nErepratian t | @f coffgdunieet hbéﬁa(@@ﬂ@wlpheﬂ}'lsulﬁﬂﬂ) ~5-(N,N-

(+/-) - 3- (4dimetyrakuaheryl alamwmhmolﬁwnet hoxyqui noline 20 To a solution

3- br ono- 5- net hoxyqui nol i ne .37, 1b mmol) pr epared in stage B in dried THE
(35 nmL) is agded a solution of |sopropyl magnesi um chl oride (16.6 nL, 30
mol ) at -%FC>o [Jhg solution is stirred at -78C under nitrogen at m)sphere
for 3 hoursl NMentyl seghifinate (8.8 g, 30 nmol) is added and the resulting
solution is ¢ red[ for a further 24 hours. The reaction mxture is then
hydr ol ysed w t™N#Fsgturat ed agueous N1 4Cl1 solution. After extraction of the
[ 25 aqueous phagg, the conbined organic layers are dried (MgSO4),

evaporat e ound. = Stage . D:

i Vi ? the title conp
(+-)-3- (g—g%f‘—hg ] «?H‘W%CGT"PWWP'POBS W@P’@Sﬂy’(ﬁ‘aﬁ"ﬁol ine The title compound is
synt hesi zad aaﬁlﬁﬁdrmﬂignétﬁoﬁy@qtﬁﬁ@iﬁmoﬁyl[cQBiGr(k ed10 Amsl) petpartt Afstabxagtl e { 8

[rom (4 Lo RS S l] W) slel RIS M e ep iy 51208

(+/-)-18-( ézms@hbgph@hemm) (2L InlL; (0 rofvol- The iictiof aRbbaRBERkediftk DPhduRe The
1L COMRUD e SRR AL L LIS PL SRR, BT LGt et a0e ©
pr epar ed -washed agth Dsdfiragd NiHCO; solution. After drymg, the solvent is evaporated under _
I( :/m )-1- ngatmgxm agfor(dmgrﬁ% tﬂ%lc nggl suI finyl)-5-(N, N-di nmet hyl car bamat €) qui nolin
Stage B: 3-bromo-5-methoxyquinoline
15 To a solution of 3-(tert-butoxycarbonylamino)-5-methoxyquinoline (2.74 g, 10 mmol) in
aqueous 48% HBr (40 mL), NaNO; (2.1 g, 30 mmol) in water (20 mL) is added at 0°C. The
reaction mixture is stirred | hour. The reaction mixture is extrated with CH;Cl, (3 x 30 mL).
After drying over MgS8Q,, dichloromethane is evaporated affording the title compound.
Stage C: (+/-)-3-(4-methyiphenylsulfinyl)-5-methoxyquinoline
20 To a solution 3-bromo-5-methoxyquinoline (2.37, 10 mmol) prepared in stage B in dried THF
(35 mL) is added a solution of isopropylmagnesium chloride (16.6 mL, 30 mmol) at -78°C.
The solution is stirred at -78°C under nitregen atmosphere for 3 hours. Menthyl sulfinate (8.8
g, 30 mmol) is added and the resulting solution is stirred for a further 24 hours. The reaction
mixture is then hydrolysed with saturated aqueous NH4Cl solution. After extraction of the
25  aqueous phase, the combined organic layers are dried (MgSO4), evaporated giving the title
compound.
Stage D: (+/-)-3-(4-methylphenyisulfinyl)-5-hydroxyquinotine
The title compound is synthesized according to the procedure reported in stage B of Example

8 from (+/-)-3-(4-methylphenylsulfinyl)-5-methoxyquinoline prepared in stage C.




5 triflate The title conpound is synthesized according to the procedure
reported in stage D of exanple 1 from

(+/-)-3-(4-nmet hyl pheny) sul finyl)-5-(NN-di met hyl car bamat e) qui noli ne
prepared in stage E. Stage G

(+/-)-1-nmethyl -3-(4-nmet hyl phenyl sul finyl)-5-(N, N-di net hyl car bamat e)
1,4-quinoline io The title conpound is prepared according to the procedure
reported in stage E of exanple I from

(+/-)-3-(4-net hyl phenyl sul finyl)-5-( 4I\I- di met hyl car bamat e) qui nol i ni um

g_r IrTIa![ ﬁ;ﬁg’% E: ﬁrs . Bﬁezlﬁit ;ﬁgmﬁ?uﬁﬁﬁgk N%%m{g )?Iggrgaa}rtmite%rau%];line

di et hyl ceiehal®b@pouhd 4 shepayddr socprding ta the procedubda2pbided hih bags02 dhHéxamiells Me
Stage A 3-(4-nethyl phenyl sul f o : 5- net hoxyqui ngline To a sol ution of
(+ -) - 3- (%rﬁ&fﬁ-?r(ﬁwgﬁvf@%@ﬁ#w%M@m&%ﬁ?ﬁﬁewﬁéﬂ 5(“"&‘%"7 g, 10 mmol )
prepar ed $tipes Fagqe/- Bl -pikthgkipmethHiphdnplsdidyd)- 5 (V, y-ditietb glcarbaditAquiddlihding, 80%
10 mmol ). .JThe solution is stirred at roomtenperature for 12 hours. A

sol utidn B2 M NaOH i s added. After 20 extraction of the aqueous phase
Wi t h CH2Crhi,title hemponad isngkhesizgd accordirgyte i pascedwte repdrt¢d\Viy S@d9 D ofiexhniphe sol vent

5 ot RGP Su R G BT eaie) pisolis Bt i
synt hesi zseqge&ccording to the procedure reported in stage B of Exanple 9
from 3- (4zneth enyl s on - 5- et ho I O 1 I N. st:age A 25
e < SR B T T SRS e e

i t1 ercorfleunid comppmné poprephraicoar ding tp thop upEr ng s o Pt exdmp age
Or 1 ane o (PR Arhm R RRAY S WM ARyt A QNP | Aendkt epar ed
1- net hyl -BeffatednmstdgelFoheny] sul f onyl ) - 5- (N, N- di et hyl car bamat e) qui nol i ni um
triflate e tigdle d i Seprep: aceardi “aeRdur e
reported l?%mspt]-gge B of grg rrp‘kd’g1 1 %1{ r Omﬁ’%eﬂ@l §?Eﬂ{eﬁ4yibﬂeﬁy‘ﬁsuff&ﬁvl)pjﬁﬁﬁ
3- ( 4- et hdiinptheirarbamakel)-d iydihydBoquigstingi et hyl car bamat €) qui nol i ne prepared in
stage C Stagg E:

| - met hyl - 3- (4 et hyl phenyl sul fonyl) - 5- (N, N- di et hyl car bamate) - 1, 4-

MEZN O H H
SO,Tol

N

t
15 Me

Stage A: 3-(4-methylphenylsulfonyl)-5-methoxyquinoline
To a solution of (+/-)-3-(4-methylphenylsulfinyl)-5-methoxyquinoline (2.97 g, 10 mmol)
prepared in stage B of example 10 in CHCl, is added m-CPBA (2.13 g, 80%, 10 mmol). The
solution is stirred at room temperature for 12 hours. A solution of IM NaOH is added. After
20  extraction of the aqueous phase with CH,Cl,, the combined organic layers are dried (MgSOs)
and the solvent evaporated giving the title compound.
Stage B: 3-(4-methylphenylsulfonyl)-5-hydroxyquinoline
The title compound is synthesized according to the procedure reported in stage B of Example
9 from 3-(4-methyiphenylsulfonyl)-5-methoxyquinoline prepared in stage A.
25  Stage C: 3-(4-methylphenylsulfonyl)-5-(N, N-dimethylcarbamate)quinoline
The title compound is prepared according to the procedure reported in stage C of Example |
from 3-(4-methylphenylsulfonyl)-5-hydroxyquinoline prepared in stage
Stage D:  1-methyl-3-(4-methylphenylsulfonyl)-5-(N, N-dimethylcarbamate)quinolinium
triflate




di hydroquinoline. 5 The title conpound is prepared according to the
procedure reported in stage E of exanple 1 from

1- net hyl - 3- (4- et hyl phenyl sul f onyl ) 5- (N, N- di net hyl car banat €) qui nol i ni um
triflate prepared in stage D. Exanple 12 Preparation of

1- met hyl - 5- (N, N- di net hyl car bamat e) - 3- (N- phenyl sul f omani de) -

1, 4-di hydroqui noline; O M2NIOH H c SO2NHPh N1 10 Me Stage A

5- met hoxy- 3- net hyl t hi oqui noline To a sol uti on of 3-brono-5-nethoxy
quinoline (2,37 g, 10 nmol) prepared iy stage B of exanple 10 in THE (25

m.) was - i : : I is stirred
at ). 78C ?@% e‘% %ﬁqa%@ﬁz%?éﬁéﬁm&lﬂ'g ﬁﬂ‘?h&“?‘f?ﬂ&@‘?‘?g‘“‘%ﬁ? U edhpic B TG
r esul t ant fram 3<&mgthiylpherylsulfonyl)- BaV. Ndimehyieathamatglqginolee prepated arhssage W t h

saturate Cl 0 m) 4. agkl i i.ChRlO 1 LNga.
filteri ng%%eTgﬁor at |) éﬂ{l?ﬁ%ﬁhﬁp}ﬁ%&%@%@hﬁ “?@Eo?%ouﬁg&xﬁ?g’ée B:

3- (net hy| dibiydrayipedines . net hoxyqui nol i ne. The title conpound is prepared from
5- met hoxyrig-difetcBmbdudl QOptepied eorliing Sothe prolghum'mbartedﬁ{ ag%r.@gfex@m fage A
according the procedure reported 1n stage A of exanple 11. 20 Stage C

5- met hoxyfr@n qdrmhylﬁe{ﬂmqﬂrxlphmylaﬂfwll}r(wgﬁdiarethylcarbamate)quinolinium triflate

3- (et hylﬁ%aimﬁgﬁg‘@-ﬁ_ret hoxyqui noline (2.21 g, 10 mmol) in CH2CI 2 (50 )

is added TFAA. The resulting solution is stirred at 20-50C for 1 hour. The
sol uti on Fxpmmeh2 Propargtieryoff-methg=s-6V. Afdimethyleasbamate) S1(Ntnberydsyifonsndde)-St age D
N-phenyl - ba.amldiediaodngui Nol i nesul f onani de 25 A sol ution of

5- net hoxy- 3- E\;}nol inethiol (1.91, 10mvl) in AcOHis treated with chlorine

for a few mngtes. The solution is then treated with aniline (0.93 g, 10
mol ) to méN they title conpound. Stage E

N- phenyl - 5- hydploxw 3-gpuhpph | nesul f omani de 56  The title conpound is

synt hesi zed a dijfig to the procedure reported in stage B of Exanple 8
from N- phenyl ~&#Maj-hoxy- 3- qui nol i nesul f omani de prepared in stage D. Ste:
3- (N-phenyl sul f orggy de) - 5- (NN-di net hyl car bamat e) qui nol i ne

Stage A: 5-methoxy-3-methylthioquinoline
To a solution of 3-bromo-5-methoxy quinoline (2,37 g, 10 mmol) prepared in stage B of
example 10 in THF (25 mL) was added 2.5M n-buLi (4 mL, 10 mmol} at -78°C. The solution
is stirred at -78°C for 45 min and dimethyl disulfide (1.8 g, 20 mmo}) is added. The resultant
15  solution is stirred for 3 hours and then quenched with saturated NH,Ci (30 mL). Extraction
with dichloromethane, drying, filtering and evaporation in vacuo afford the title compound
Stage B: 3-(methylsulfinyl)-5-methoxyquinoline.
The title compound is prepared from S-methoxy-3-methylthioguinoline (2.05 g, 10 mmol)
prepared in stage A according the procedure reported in stage A of example 11.
20  Stage C: 5-methoxy-3-quinolinethiol.
To a solution of 3-(methylsulfinyl)-5-methoxyquinoline (2.21 g, 10 mmol) in CH;Cl; (50 mL)
is added TFAA. The resulting solution is stirred at 20-50°C for 1 hour. The solution is then
treated with NEt; affording the title compound.
Stage D: N-phenyl-5-methoxy-3-quinolinesulfomanide
25 A solution of 5-methoxy-3-quinolinethiol (1.91, 10mmol) in AcOH is treated with chlorine
for a few minutes. The solution is then treated with aniline (0.93 g, 10 mmol) to afford the
title compound.
Stage E: N-phenyl-5-hydroxy-3-quinolinesutfomanide




The title compound is prepared according to the procedure reported in stage
C of Exanple I 5 from N-phenyl - 5-hydr oxy- 3- qui nol i nesul f onam de prepared
in stage E. Stage G

1- met hyl - 3- (N- phenyl sul f omani de) - 5- (N, N- di net hyl car bamat e) qui nol i ni um
triflate The title conpound is prepared according to the procedure
reported in stage D of Exanple 1 prepared from

3- (N phenyl sul f omani de) - 5- (N, N-di met hyl carbanmat e)quinoline in stage F
Stage H 1-nethyl -5-(N, N-di net hyl car bamat e) - 3- (N- phenyl sul fomani de)-1,4- 10

di hydroqw noline The title conpound i¥ prepared accordin ep;?rocedure
repor t ed Ths téle seapaungjs SER‘&?F&F’@ ageordingdp theqocedyspfeported in stage Bor

1- et hy| -gndnElhesShT G IR kil el GlERat €) qui nol i ni um

triflate in sta Prepar
1- net hyl %EELd?'%NPRFWSH@E’HW%Pﬂ '&‘fS‘Z %mawat%“ﬁmhﬁ% di hydr oqui nol i ne NYO

Fi HO: mltle Rbmpout h@preﬂare‘ata%e&d;ﬁg tthd prcEMEY @¥dHed-iMithgedTIuf Bxakiphe! The
i s_prepared accord ng t oceduEe reported in stage B

title conpound o the
of exa?rp%’% N-phenyim dydrogy-ranirglinesd %P‘f’*dﬁa'iﬁl’ﬁgiﬁ“ﬁ@gﬁ epared according to a

procedur e@;mﬁa@mqmm amfoﬂ@ua@ad-(mdmﬁﬁhywm}na@qambﬁmw ifl@94, 37,
2129. Stage B: |-nethyl N, N- di et h
car banat e.')q‘eé‘ﬂﬁ corpppupd )5 ﬂ?ﬂ?ﬂraﬁéfﬁﬁi'ﬁ%m 'ﬁ%p’? uge; repagted Fh3Rgs Rof Bxapplinhar ed from

6, 7- di hy dir&psbed Irofi 3-{NphtnPiehlfifanide pPaV Adlimethd cagamde)ghiadline agetFhe

C byl 1 rtsy o gFony| - 4 PEEM RN p R A By srobgae-1 47
di hyd[mqmlmkdqnﬁo[ﬁtecar boxylate 57 ONMe2 \ HH O COCEt O .4 N Ph M2N-0
Me Stage ‘[‘Aﬁe t121e comp&lund is ;;7me¥ ra%%:(t};ai%é %utihg 81|-oicgd?ugear[ag(9ré}iliril gtag%cé gf Example 1

prepared from 1-methyl-3-(N-phenylsulfomanide)-5-(N,N-dimethyl carbamate)quinolinium

triflate in stage G.

Exemple 13  Preparation of 1-methyl-6,7-di(N,N-dimethylcarbamate)-3-nitro-1,4-

15 dihydroquinoline '
. '{l 5

e \( H H
0 NO,
i
Ol
\N/&O Me
I
Stage A: 6,7-dihydroxy-3-nitroquinoline
The titie compound is prepared according to the procedure reported in stage B of example 8
from 6,7-dimethoxy-3-nitroquinoline prepared according to a procedure described in the
20  Joumal of Medicinal Chemistry, 1994, 37, 2129.
Stage B: 1-methyl 6,7-di(N,N-dimethyl carbamate)-3-nitro-1,4-dihydroquinoline
The title compound is prepared from 6,7-dihydroxy-3-nitroquinoline prepared in stage A
following the procedures in stage C, D and E of example 1.
Example 14 Preparation of ethyl 1-methyl-2-phenyl-6,7-di(V,N-dimethylcarbamate)-1,4-
25  dihydrogquinoline-3-carboxylate




The title conmpound is prepared according the procedure reported in stage A
of exanple 1 fromethyl 2-phenyl-6, 7-nmethoxyqui noli ne-3-carboxyl ate
prepared as reported in Organic 5 Letters, 2003, 5, 3061-3063. Stage B:

et hyl

1- net hyl - 2- phenyl - 6, 7-di (N, N- di net hyl car bamat e) - 1, 4- di hydr oqui nol i ne- 3-
carboxylate The title conpound is prepared from

6, 7- hydr oxy- 3- qui nol i necarboxylic acid synthesized in stage A follow ng

t he procedures in stage B, C, D and E7f exanple 1. to Exenpte 15

Preparation ,mepyl 1,2, 4
trinmethyl- %ﬁ dj-: Bt hyI carbamat e) - 1, 4- di hydro- 3- qui nol i necar boxyl ate M
COOEt  ~ ~ ~ RE2NO'WAWOENe  Stage Al et hyl

2, 4-di net hyl - hox) -3 gui nol i necar boxyl ate To a sol uti on of
2- am no- 6- rret 8t ofphenone (1.65 g, 10 nmol) prepared as reported in 15
t he Jour ngl I\/bdi denal Chem stry (1989), 32, 807-26 in ethanol (75 nL) is

added et hy1ez Oacet oacetate (1.3 g, 10 nmmmol) and a catal ytic anmount of
H2SO4. Tk&age akghail- sgq{yufdxgag.quﬁmhﬁeeirbmﬁdadi@r 12 hours. The title conmpound

i's obtai fter ev rat| n of,.t ent. e B e I
S D o et SmooRd R PPt FyPedini ok pkoeey o7 repored 1) Stetsi s ST TRIE La-
car boxyl éﬁ'cﬁ‘n &le'ﬁhﬁexﬁyliﬁl7&n&ﬁdﬂ?¢.ﬂﬂdm&—3-{ﬁﬂ§ﬁi3ﬂﬁ6 piepdled 45QEpoatdiinl Organic

2, 4-di et hyl - 7- ol i ne-3-carboxylate prepared in stage A
fol | ol n ’32;95% %@gk:{]n stage A, B, C D and E of exanple 1. Exanple 16

Pr epar at i Suipe0B: Ztlikt hynlethyh-2- bhéngli-mmymambmmmamalc)a ;Aldihydioquimling:3-nol i ne |
t 0 Me cg:% age A. 7-hydroxyi soqui noline 58 The title conpound is
pr epar ed BT fng to the procedure reported in stage A of Exanple 1

starti ng Theaitke Zempﬁdadig/iarsnmnd ﬂmh i6ﬂd1y6fbxﬁ3g;pinﬂﬁ1amb:9ylic e¢id syrehksizad B oor gani c
and Medi ¢j_ nal 1 7z
2- et hyl #@?M@]‘ﬁ&%& F%’ger res ,‘%Q% E %?%%%3 ﬁl hol i ne

10  Exemple 15 Preparation of ethyl 1 22 4-1nmethyl -7- (N N- dlmethylcarbamate) 1,4-dihydro-3-

quinolinecarboxylate ;

MEzN

Stage A: ethyl 2,4-dimethyl-7-methoxy-3-quinolinecarboxylate
To a solution of 2-amino-6-methoxyacetophenone (1.65 g, 10 mmol) prepared as reported in
15  the Journal of Medicinal Chemistry (1989), 32, 807-26 in ethanol (75 mL) is added ethyl 2-
acetoacetate (1.3 g, 10 mmol) and a catalytic amount of H,SO4. The resultant solution is
refluxed for 12 hours. The title compound is obtained after evaporation of the solvent.
Stage _B: ethyl 1,2 4-timethyl-7-(N,N-dimethylcarbamate)- 1,4-dihydroquinoline-3-
carboxylate
20  The title compound is synthesized from ethyl 2,4-dimethyl-7-methoxyquinoline-3-carboxylate
prepared in stage A following the procedures in stage A, B, C, D and E of example 1.
Example 16 Preparation of 2-methyl-7-(¥,N-dimethylcarbamate)-1,2-dihydroisoquinoline

3O
)ko N”Me

MeoN
Stage A: 7-hydroxyisoquinoline




5 The title compound is prepared from 7-hydroxyi soqui noline prepared in
stage Afollowing the C, D and E of exanple 1. Exanple 17 Preparation of
2-met hyl - 7- (N, N-di net hyl t hi ocar bamat e) -1, 2-di hydro-7-O isoquinoline S "D
NVe Me2N 10 Stage A 7-(N, N-di net hyl t hi ocar bamat €) - 7- 0-i soqui nol i ne
Starting from 7-hydroxyi soquinoline (1.45 g, 10 mmol) prepared in stage A
of exanple 16, the title conpound is prepared as described in stage A of

exanple 5. Stage B:

2- net hyl - 7- BN_N- di et hyl t hi ocar bamat e) 58, 2- di hydr o- 7- O-i soqui nol i ne 15 The
title conpdiflitls ©mpoprdis grepued pocending to the procedure reported in stage A of Examplie |

7- (N. N-di medaiting fomoCmetatibolinddme 11.6 9H ' schibed.in stage A

f ol | owi ng hpe .Qro&r&%re of gl%laggs(D g’ngj IE&(%PQ%fggr%ngélTrg@kcaWﬁ%“ﬁ%“al

Pr epar at i orr " grs®s $44726680 N- di net hyl t hi ocar banat €) - 1, 2- di hydr o- 7- S-

i soqui nol i Bagd\3: 2-NWaBM=SANVR-di 3-1.2-di il
7- (N, N-di mgléha/ t hi ocar bamat en%?h- 0-1 ?8%&%’%odﬂyﬁgls?ﬂ%nqlﬁ“fl e conpound is

prepar et alloTiRYPIIY isREensred fwwuT-bydreyyisoquinbling psparginAtapd AdIRAIgaRS, T oOm
7- (NN- di mreChiy kit oEcxampleat €) - 7- 0-i soqui noline (2.23 g, 10 nmol) descri bed

I n stage é of .ex le 17, 25 Stage B:

2- et hyl - 7-FNPRE ol frePisparetiono of r Banashydy-(¥, Npditiethy dricsatbafBates D oHdibyaroim@- The
title conpiseyuéholise prepared follow ng the procedures reported in stages D
and E of exanple I _from 7-(NN-di net hyl t hi ocar bamat e) - O-i soqui nol i ne

reported in s®&age anpl e 19 Preparation of
1, 2-di met hyl - 7~GKNdNEeNhy| t hi ocar bamat e) - 1, 2-di hydro-7- O i soqui nol i ne 59
S ~10 N NehMeZR“/ezN Me :

10

Stage A: 7—(N,N-dimethylthiocarbamate)—?-O—isoquinoline
Starting from 7-hydroxyisoquinoline (1.45 g, 10 mmol) prepared in stage A of example 16,
the title compound is prepared as described in stage A of example 5.
Stage B: 2-methyl-7-(N, N-dimethylthiocarbamate)-1 ,2-dihydro-7-O-isoquinoline

15 The title compound is synthesized from 7—{N.N-dimethylthiocarbamate)-7—0—isoquinoline
described in stage A following the procedure of stages D and E of example 1.

Example 18 Preparation of 2-methyl—7-(N,N—dimethylthiocarbamate)—l,2-dihydro-7-S—
isoquinoline

i m
N.
Me,N~ S Me

Stage A; 7-(N.N-dimethylthiocarhamate)—7-O-isoquinoline

20

The title compound is prepared according to the procedure reported in stage A of example 6,
from 7-(N.N—dimethylthiocarbamate)-?-o-isoquinoline (2.23 g, 10 mmol) described in stage
A of example 17.

25  Stage B: 2-methyl-7-(N,N-dimethylthiccarbamate)-1 ,2-dihydro-7-S-isoquinoline
The title compound is prepared following the procedures reported in stages D and E of
example 1 from 7-(N.N-dimethylthiocarbamate)-O-isoquinoline reported in stage A.
Example 19 Preparation of 1,2—dimethyl—7-(N,N-dimethylt]ﬁocarbamate)-1,2-dihydro-7-0-
isoquinoline




To a solution of 2-nethyl-7-(NN-dinmethylthiocarbamate)-7-0-isoquinolinium
triflate (3.8 g, 10 mmol ), prepared in exanple 18, in THE (25 nlL) is added
a 2M sol ution of nethyl magnesi um brom de (5L, 10 nmol) at -78C under

ni trogen atnosphere. The 5 solution is stirred for 1 hour at this
tenperature. The solution is stirred a further 2 hours at 20C The
reaction mxture is quenched with a saturated NH4Cl sol ution. After
extraction wth CH2CI 2, the conmbined organic |layers are dried (MgSO), the
organi ¢ solvents are evaporated under3¥acuum affording the title conpound.

Exanpl e 20 Pr gpar f ethyl

2, 3-di met hyl - 6\,\% di met hyl carbamate) -1, 2-di hydro-4- 10

i soqui nol i Medar boxyl at oMAME2 COOK O Me N. Me OyNMe2 O Stage A: 3-net hyl
6, 8- di hydr oxy- 3-i soquiffol i necar boxylic acid The title conmpound is prepared
accor di ng Tde sqlativaed QtRethdTQM 2dinkdthykhid &b 795 28RS ki AT

3- et hyl -41-0c ang- 6, 8- di rrefhoxyi SO ui)_ﬁtol i neaﬁ}ag?)gﬁ%ggml;ﬁ,] g{nr{ri' 8‘8#%% Betters,
1968, 44, 1%1"1@6(?1& . IngeXBple: 18 ¢igy THF (25 mL) is added a 2M solution of

2, 3- i met hpithimBendsib, losidee(Sit, R BABH! &) 7 bVl A imosphere. The

i soqui rglol i g@ﬁgr box¥8é< tg The title compound is prepared from™ ™

3- et hyl - 608281 Kyd s’-r -houp,at this demprEatre-bHesoluion isi siredha &pthee? hbwrs at age A
fol | owi ng 20P@ Bteargesion miturels A0ehchedowite % ARl afd INH 29 Saﬁfi‘ﬁﬂ)l‘ﬁte? LPLeRar ation

of 2, 3-di hyl- 6, 8:di (N, N-di met hyl carbamat e) - 1, 2-di hydro
i soqui nol ir(ﬁ%cgbbo%a[rqfcf %ﬂﬁﬁ/@%%'s aseydrgd (MaSOa\ithaOprgrRio solyeB9 areSt age A:

3- net hyl - Gv@ouitavsnbewyeutim ffodiagihlb lilkesapbengani de
Example 20 Preparation of ethyl 2,3-dimethyi-6,8-di(V, N-dimethylcarbamate)- 1 ,2-dihydro-4-
10 isoquinolinecarboxylate

0. NMe;
Y .- COOEt
o N-Me
N‘Me
'O\H/NMe;g
(0]

Stage A: 3-methyl 6,8-dihydroxy-3-isoquinolinecarboxylic acid
The title compound is prepared according the procedure reported in stage A of example |
from 3-methyl-4-cyano-6,8-dimethoxyisoquinoline reported in Tetrahedron Letters, 1968, 44,
15 1160-1163.
Stage B: cthyl 2,3-dimethyl-6,8-di(N, N-dimethylcarbamate)- | ,2~-dihydro-4-
isoquinolinecarboxylate
The title compound is prepared from 3-methyl—6,8-dihydroxy—3—isoquinoiinecarboxylic acid
prepared in stage A following the stages B, C, D and E of example 1.
20 Example 2} Preparation of 2,3-dimethyl-6,8—di(N,N-dimethylcarbamate)—l,2-dihydro-4-
isoquinolinecarboxamide
le) NMez

Y CONH,
O N -Me
N“Me

O\H/NM92

(o)




3- et hyl - 4- cyano- 6, 8- di net hoxyi soqui noline (2.28 g, 20 mmol ) reported in
Tetrahedron Letters, 1968, 44, 1160-1163 is added to a finely powdered
ur ea- hydrogen peroxi de adduct (1.88 g, 20 mmol) in a glass tube, and the
reaction mxture is placed in an oil bath at 85C for 5 2 hours. After
conpl etion of the reaction, the reaction mxture is extracted with ethyl
acetate and the conbined extracts are washed wth water and dried over
anhydrous sodium sulfate. The solvent was renoved under reduced pressure
to afford the title conpound. Stage B: 60

2, 3- di met hitaesA S-uehi-OE-dimetdiohy-4 dagkiasthieaybokamiddi hydr o- 4-

i soqui nol i fu % a7, ¢ . title. co und, i s prepared from
3- et hyl - 6, gﬁg{yﬁg?@;ﬁ ﬁ‘?‘%@%‘%%‘f‘f“ﬁ‘é‘&a‘?@gx% OdB“IP r EBpaRtedyin fetsahgdyan A
fol | owi ng befterspl YBedirid60-1 K305 bdiidd itor a SinelggpwBered uRX-APRbRnDeARMeSHARES C D
and E of aration.of . . .
2, 3-di met @laﬁ%l %}04'?1%"5’ 5:5 ﬁ%ﬂra‘%szz%i %’{dﬁ@% 1eAHOB MIXUTS 45 Rjfopd g 38 oil bath at 85°C for
di (N. N-3i ebeurh gt campldsiomaf t reabtion2ehelirdayiiinaiixageiseRirdch wanddNE 3QeN O Me
i NAve  OvhibRe ; j ound i s prepared from )
3- net hyl - 4- cyan%o-}'gb, 89}?%1‘4}1%%3%3%“&%&?%5"{)? Vg anhygrops sodium gifater ed i n
Tet r ahedr ofheiselvens was rermg@! under, redut Gprashiie td affokdiht: fige édagpopidocedur es  report ed
in stages fagand B of gxanple 8, ,¢ L0 of anpl e 1. Exanple
23 Preparation of (+ -ﬁ) -2, 3-di %éf‘ﬁ‘gf&ﬂ%&ﬂ’gﬁ’@ﬁﬁ@@@m%ﬂ%m% di (NN
20 di meshyFeadinplineaarbgxamide. di hydr oi soqui noline 0 NMe2 SOTol O Me Nwve O
NVe2 3 O Thet @ECcdpoand Rl s o (g (¥ 24 | ui nol i necar boxylic acid 61
The title corrpou‘r:ld s regéaqr)aergd ?r r g‘m@e@ﬁglﬁyﬂa@@( #:lgqqggngﬁ?ﬁgfr%:de
i soqui nol mli@al(eg mgfagg A ollowing the procedures reported in stages B of example 8 and stages C,

D and E of Example 1.

Example 22 Preparation of 2,3-dimethyl-4-(4,5—dihydro—4,4-dimcthy1—2-oxazolyl)—&,8—
di(N, N-dimethyicarbamate)-1,2-dihydroisoguinoline

OYNmeZO /N
e} o Me
N“Me
OTNMEZ
15 O

The title compound is prepared from 3-methyl—4-cyano—6,8—dimethoxyisoquinoline (2.28 g,

20 mmol) reported in Tetrahedron Letters, 1968, 44, 1160-1163 following the procedures

reported in stages A and B of example 8, and in stages C, D, E of example 1.

Example 23 Preparation of (+/-)-2,3-dimethyl-4-(4-methylphenylsulﬁnyl)—G,S-di(N,N—
20 dimethylcarbamate)-1,2-dihydroisoquinoline

O NM92
ﬁ’ SOTol
O o Me
N‘Me
O\"/N M92
(0]

Stage A; 3-methyl-6,8-dimethoxy-4-isoquinolinecarboxylic acid




20 mol ) reported in Tetrahedron Letters, 1968, 44, 1160-1163, follow ng
the procedure reported in stage A of exanple 9 She B:

(+/-)-3-nmethyl - (4-net hyl phenyl sul finyl)-6, 8-di met hoxy-4-isoquinoline 5 The
title conpound is prepared from

3- et hyl - 6, 8- di net hoxy- 4-i soqui nol i necarboxylic acid prepared in stage A
follow ng the procedures reported in stages A, B and C of exanple 10 Stage
C

(+/-)-2,3-di net hyl - 4- (4- met hyl phenyl sué¥ i nyl ) -6, 8-di (NN-di net hyl car banat e) -
1, 2- " di hydFii Elsfamaenndrie prepered frome-wethplstieyeing-6,8 alimaldxe dsoquiasline (2.28 g,

(+/-) - 3- megthphof AN , B di XY¥-, .10 4-isoqujnoline
prepared in st aége%?&?gl:l Fgﬁhé#h"gh%}r’(’og?gg’ %ég“?%}i)@?t go °?"H‘gst£‘%1§5’%§l"fﬁ

exanpl e 8 TeBTd iy siage Aofepamplel9 E of Exanple 1. Exanpl e 24 Preparation of

2, 3-di net B- (- L leBa8- i (NN .
di et hyl car LBla_ma'tk e))%%t?%li %%degﬁ{ﬁuwpr%éd‘%'eﬁﬁ)éyf"g%q’meO. Me N-Me
OyNMve2 3 O Hhg tite &g@pound is prepared from 3-methyl-6,8-dimethoxy-4-isoquinolinecarboxylic acid
(+/-)-3- ted (flstABR LAY )= - di et -4z isoquinoline. The
title Coﬁiﬁg Cf 'S o 6 a-rlg\gﬁgﬂg%%cgﬂﬂé/s rlpoﬁegm%kaggs X',%%d%o exgtnple %
(+ -) - 3- mEAREL Cy lrt/r?é’ta439*!!}9H@hﬂ%mpwlannyls;ﬂﬁsyluﬁmmwemﬁiyemmﬂeyi,ne
Rr?pagfdeldmﬁfog@?liﬁ,lgtgagéagpl e 23 followi ng the procedure reported in stage
(+/-)-2, 3?‘316 ¢ FRPRPOUDG 18 PRARETRY frpMd ) methyhid ety sheal¢ulisyd)i R-timetory-bamat e) -
1,2- 20 didhysliDoReGHdpardiinfage B) Solioly; ' r. rom
(4+1-)-3-met ‘pdl 4 (4 Uit phg§n¥l sﬂﬁﬁdgﬁ?ﬁ}%%gg topotclur "'g&‘fﬁ"ﬁ'é}l"fgﬁe
pr epar ed N é“r?éée A ﬁdﬁf?éé%f‘ﬂ@ the procedures reported in stages B of
exanpl e 9 Examppad Pﬁpaﬂiofom}ﬁmpi-ﬁ[ﬂ(meﬁgﬂgmnﬂ_saﬁy ﬁ@i—%%-atﬁ Aon of
2, 3-di met hyl - 4- henyl sul f onam_de) - 6, 8-di (N, Zg I met hyl car bamat e) - |
. 2-di hydr g?l'%%'bfﬂﬁ("’ﬁ%ﬁ‘f’ﬁ%gy’z ihydroisempline | SORNHPh

O NMe,

Y SO, Tol

Q. - Me

= N.

Me
TNMeg
O
I5 Stage A: (+/-)—3-methyl-(4-methylphcnylsulfonyl)-6,8-dimethoxy—4-isoquinoline.
The title compound is prepared from (+/—)-3-methyl—(4-methyIphenyIsulﬁnyl)-6,8-dimethoxy—
4-isoquinoline prepared in stage B of example 23 following the procedure reported in stage A
of exampie 11.

o}

Stage B: (+/-)~2,3-dimethyl—4-(4—methylphenylsuIfonyl)-6,8-di(MN-dimethylcarbamate)-l,2-
20 dihydroisoquinotine.

The dttle compound is prepared from (+/-)-3-methyl-4-(4-methyiphenylsulfonyi)-G,S-

dimethoxyisoquinotine prepared in stage A, following the procedures reported in stages B of

example 9, stages C, D, E of example 1.

Example 25  Preparation of 2,3-dimethyl-4-(N-phenylsulfonamide)-6,8-di(V,N-
25  dimethylcarbamate)-1,2-dihydroisoquinoline.




01 M NM OONMW2 Stage A 3-net hyl - 4-brono- 6, 8-di met hoxy i soqui noline

The title conpound is prepared according the procedure reported in stage A

of exanple 9 from 3-nethyl -6, 8-di net hoxy4-i soqui nol i necarboxylic acid

prepared in stage A of exanple 5 23. Stage B:

3-net hyl - 4- (net hyl t hi 0) - 6, 8-di net hoxy i soquinoline The title conpound is

prepared according the procedure reported in stage A of exanple 12 from

3- et hyl - 4- br ono- 6, 8- di net hoxy i soqui noline prepared in stage A Stage C

3-net hyl - 4- (net hyl sul fi nyl)-6, 8-di net héky i soquinoline to The title

conmpound i aggor ding the procedure reported in stage B of exanple

12 from 3- 2{“ thyl t hi o) - 6, 8-di met hoxy i soqui noline prepared in

stage B Stye wt 11y - 6, 8- di met hoxy- 4- i soqui nohnethiol The title

conmpound is p n.according the procedure reported in stage C of exanple

12 from 3-net 4- ('H“ét hyl sul finyl)-6, 8-di met hoxy isoquinoline prepared in

stage C |s StadeyEMe:

N- phenyl - 3- et hyp- 6, 8- di met hoxy4-i soqui nol i nesul fonam de The title conpound

IS prepar frq? 3- mft yl -6, 8- di net hoxy-4-isoqui nolinethiol of stage D

accor di ng@#’@ﬂp e ITmgsB A dimethoxydtogaieoliveof  exanpl e 12 Stage F

N- pheny| - Fhewriid bmBouhd by prepardd decbRIGFUhE Bl h d6gd RSt d ompound

i's preparqﬁ fi,om NEOE,EGQX -g%fme_t hyl - % 8- gi n%%%%%%%ge Aof dehfie

i soqui nol iTPELTTEERLAPdunehoxydsraumolivecarberyiig acif @roprred érdstags A eporamptt i n

stage B of23exanple 8 Stage G

2, 3di net hyl - - CNs phenyl sul am de) - 6, 8- di (NN- di net hyl car bamate) -1, 2-

di hydr oi s%‘ﬁﬁﬁﬁﬂﬁaﬂmﬂr@ﬁ%@%@wisgqugwé@ear ed according to the

g rocedur eShe el cémgbund) isSre@es docorling ik frokfiure S4RAARI R slage 20 0FX@RPL226
reparatign . . .

2, 3- di met %}?F’?%@fﬂdﬁ'?rﬁ@?Z?rpé‘illﬁ\‘ﬁh?’%‘,s%‘l“&°bmrﬂ?af@t'ﬁW&?&* bamat e) -

1, 2- di hydSaiesGotinethlyi-fémethdsul fidyl)-0\Menefody iséidolind M

10 The title compound is prepared according the procedure reported in stage B of exampie 12

from 3-methyl-4-(methylthio)-6,8-dimethoxy isoquinoline prepared in stage B
Stage D: 3-methyl-6,8-dimethoxy-4-isoguinolinethiol .
The title compound is prepared according the procedure reported in stage C of example 12
from 3-methyl-4-(methylsulfinyl)-6,8-dimethoxy isoquinoline prepared in stage C
15  Stage E: N-phenyl-3-methyl-6,8-dimethoxy-4-isoquinolinesulfonamide
The title compound is prepared from 3-methyl-6,8-dimethoxy-4-isoquinolinethiol of stage D
according the procedure reported in stage D of example 12
Stage F N-phenyl-3-methyl-6,8-hydroxy-4-isoquinolinesulfonamide
The title compound is prepared from N-phenyl-3-methyl-6,8-dimethoxy-4-
20 isoquinolinesulfonamide of stage E according the procedure reported in stage B of example 8
Stage G 2,3-dirnethyl—4-(N~phenylsulfonamide)-6,8-di(MN—dimethyicarbamate)-l,2-
dihydroisoquinoline.
The title compound is prepared according to the procedures reported in stages C, D and E of
example 1.
25  Example 26 Preparation of 2,3-dimethyl-4-(triﬂuoromethyl)—6,8-di(1\.’,N-dimethylcarbamate)-
1,2-dihydroisoquinoline.




OLNMe2 O Stage A: 3-nethyl -4(trifluoronethyl)-6, 8 di net hoxy i soquinoline
The title conpound is prepared from

3- et hyl - 6, 8- di met hoxy4-i soqui nol i necarboxylic acid obtained in Stage A of
exanpl e 23, according to the procedure reported in stage B of exanple 5 9.
Stage B: 3-nethyl-4(trifluoronethyl)-6,8-di hydroxy isoquinoline The title
conpound is synthesized according the procedure reported in stages B of
example 8 from 3-nethyl-4(trifluoronethyl)-6, 8-di met hoxy isoquinoline
obtained in sgggg A. Stage C. 2,3-dimethyl-4-(trifluoronmethyl)-6,8-di (N,

N- di net hyl & tek; 1, 2- 1D dihydroisoquinoline The title conpound is

synt hesi zed mccQrdilng,t.he procedure reported in stages stage C, D and E of
exanple | fro TRyl - 4(trifl uoromet hyl) -6, 8-di hydroxy i soqui noline
obt ai ned in nﬁgxanple 27 Preparation of ethyl

1- met hyl - 5- (N, Ny di get hyl car bamat e) - 1, 4- di hydropyridine- is 3-carboxylate |
)NUO COCEt O Stgge i et hyl 5-hydroxypyri di ne-3-carboxyl ate The title
conpound i s syntlesi zed according to the procedure reported in stage B of

I - ) i di ne-3- I [ [ h | of
Vodi oi nal SRR GBI e, GRuby boten thyl
5- ( NE‘ di nerwmgfgomamdd; prepared] ﬁg.a-ﬁmaayimwgﬂtmxmoa&iﬁé1&.%3&959291%{1&&& s f
synt hesi z -0l ow r ure.reported in stage C of exanple | rom
ethyl 5-hy r“{‘)'%b "g%@’gd?‘Eﬁg‘g}‘?‘-}@é?g&?ﬁ‘rf&‘f‘%R’o‘ﬁ‘f BrofrdureirspoRedigstage Bof expenple et hyl
1- met hyd - 53 NN- di et hyl car bamat e) pyri di ni um 3-carboxyl ate triflate 25 The
title co - hSn : dipg.to the procedure described in stage D
of exanpl e %_Troﬁ@@?ﬁgﬁ&%ﬂﬁﬁéﬁkégﬁ?ﬁﬁﬁ%ﬁﬁéh¥§ﬂ?ridine-3-carboxy|ate
obt ai ned iweﬁ‘ﬁag@lt&“ﬂ@l’ﬁ sysheiged Bcomdingythe procedure reported in stages B of example 8
| - met hyl - SrdofNs-Neg Bie).- 1. 4- di hydr r.i di ne- 3- car boxyl ate The
title conpound ieglwﬁg@grog%[eg@gggsg%lﬂlgcm?’g ’ts%‘émﬁﬁ'g%’é’&’fﬂe Y- bed in stage E
of exanpl Stage _f_r_ggEEt hyl 2,3-dlmethyl-4-(triﬂuoromethyl)—ﬁ,S-di(N,N—dimethylcarbamate)-[,2-

1- met hyl - Sidybisdip iRy | car bamat e) pyri di ni um 3- carboxyl ate triflate obtained
in ) '

The title compound is synthesized according the procedure reported in stages stage C, ID and
E of example 1 from 3-methy.l—4(triﬂuoromethy!)-6,8-dihydroxy isoquinoline obtained in
stage B.
Example 27 Preparation of ethyl 1-methyl-S-(N.N—dimethylcarbamate)-l,4-dihydropy1idine—
15 3-carboxylate
I
N._ O
_ If WEA]/COOH
N
!
Stage A; ethyl 5-hydroxypyridine-3-carboxylate
The title compound is synthesized according to the procedure reported in stage B of example
8 from 5-methoxypyridine-3-carboxylate described in the Journal of Medicinal Chemistry,
20 2000, 43,3168-3185.
Stage B ethyl 5-(N,N-dimethylcarbamate) pyridine-3 -carboxylate
The title compound is synthesized following the procedure reported in stage C of example I
from ethyl 5-hydroxy pyridine-3-carboxylate obtained in stage A.
Stage C: ethyl l-methyl—5-(N,N—dimethy!carbamate)p}q'idinium-3-carboxy!ate triflate
25 The title compound is prepared according to the procedure described in stage D of exampie 1

from ethyl 5-(N,N-dimethyicarbamate)pyridine-3-carboxylate obtained in stage B.




stage C. 5 Exanple 28 Preparation of ethyl

| - met hyl - 5- (N, N-di net hyl t hi ocar bamat e) -1, 4-di hydro-S-O

pyri di ne-3-carboxylate COOR S IN Stage A ethyl

5- (N, N-di met hyl t hi ocar bamat e) - 5- 0- pyri di ne- 3- car boxyl ate The title conpound
I's prepared according to the procedure reported in stage A of exanple 5 to
fromethyl 5-hydroxypyridine-3-carboxylate obtained in stage A of exanple

27. Stage B: ethyl

1- met hyl - 5- (N, N-di net hyl t hi ocar bamat e) 64, 4- di hydr o- 5- O pyri di ne- 3-

car boxy| at Stagii: ethyil Il enethpf M Adine thgle ablveae)2io0dih fi64idinB 3-chfbok fifte Pr OCedur es
reported i 3 d f ,example | fromethyl .

5- (N, N- di n@t‘i‘ifﬁ%ﬁf“ 8‘%@6%%’5 e -%P‘Efmé??‘f e H‘é’f’%i-“?af{‘]%%%ﬂ mspepEoderaamwla h 15
stage A Eemsithyl 29nefiydf dNA-diownthgkamahytt)pyridinium-3-carboxylate triflate obtained in

| - met hyl - 55@3. \- di et hyl t hi ocar banat e) - 1, 4- di hydro- 5- S-
pyridine-3-carboxylate | ANUS COOEt O N Stage A ethyl

5- (N, N-&i nBxample P8 Gopabaonaefelhyb 1 SaqbylSdivieditrehaitiieosbana®)-29-dii8rot §-0! e

conpound i s Syatnesi according the procedure described in of exanple 6
from et hylerS- ?N&Pﬁ@loﬁg?{ﬁyl t hi ocar bamat e) - 5- 0- pyri di ne- 3- car boxyl at e

prepared inlex le 28. Stage B: Ethyl I|-nmethYl-5-(NN
, - di met hvl t’ﬁ“l\ﬂa’ ?%95-‘5-5-PYri di nium 3-carboxYlate triflate The title
conpound is psepdred follow ng the procedure reported in stage D of exanple

1 25 from et hyl l'l"— met hyl
5- ( NN- di net hyl t hi ocar bamat e) - 5- S- pyri di ni um 3-car boxyl ate prepared in
stage A Stigge Accthyl BWNalimehyldiocarblmate)-5-0-pyridine-3-carboxylate

oyT i o SCar boaupand AR e el iedeg g dvoLoemPling ¢ ne
pr ocedtf e fraspeshylSchydrexymeiding-Jeparbbxylite elxtaingd ie stage A of example 27.
Stage B: ethyl l-methyl-S-(N,N-dimethylthiocarbaniate)-1,4-dihydr0-5—0—pyridine-3-
carboxylate
* The title compound is synthesized according to the procedures reported in stage D and E of
example 1 from ethyi 5-(N,N-dimcthylthiocarbamate)—S-O-pyﬁdine-3-carboxylate obtained in
15 stage A. '
Example 29 Preparation of ethyl I-methyl-5-(N, N-dimethylthiocarbamate)-1,4-dihydro-5-S-
pyridine-3-carboxylate
|
N, S CO0O
T
N
f
Stage A: ethyl 5-(N,N-dimethyIthiocarbamate)—S-S-pyridine-3-carboxylate
20 The title compound is synthesized according the procedure described in A of exampie 6 from
ethyl 5-(N,N-dimethylthiocarbamate)-5-O-pyridine-3-carboxylate prepared in example 28.
Stage B: FEthyl 1-methyl-5-(V, N-dimethylthiocarbamate)-5-S-pyridinium-3-carboxylate
triflate
The title compound is prepared following the procedure reported in stage D of example 1
25 from ethyl 1-methyl 3-(N,N-dimethylthiocarbamate)-5-S-pyridinium-3-carboxylate prepared
in stage A
Stage C: preparation of ethyl I-methyl-5-(N, V-dimethylthiocarbamate)-1,4-dihydro-5-S-
pyridine-3-carboxylate




from et hyl
1- met hyl - 5- (NN-di net hyl t hi ocar bamat e) - S- S- pyri di ni um 3-car boxyl ate triflate

prepared in stage B Exanple 30 Preparation of
1- net hyl - 3- (et hyl sul f onyl ) - 5- (NN-di net hyl car bamate) -1, 4- 5 di hydropyri di ne

"INUO SZMve O IN | Stage A
1- met hyl - 3- (net hyl sul fonyl ) - 5- (NN-di net hyl carbamate) pyridiniumtriflate The

title conpound is synthesized according the procedures described in stages
A, Cand D of exanple 1 from 3-nethoxgs5-(nethylsul fonyl)pyridine reported
i n Tet r ahebiediile comggindinprearedt Qe didg thid Phocediragportediin ﬂié%fagé EQR eRdmple 1

1- met hyl - 3gdmetdvl 4, | H\l@]— '.inthé rohamate) - 1, di hydropyri di ne
The title corrpeg});ggr?d é;i@ﬂyﬁt( 'ehg?’zg y@%%c&r&frﬁ 3 ?T%YE&B&')HH%F‘EI’?’%’E& e n st age
E of exanpi*éparcg n fip

1- et hyl - Sp{Ehd oS ple +Pi( et car b ridiniumtriflate
prepared in ’iﬂ% s_t.ageb%gtyﬁglﬁ}:}l ljé\‘l%g g@gﬁ%ﬁ&?@ﬂ%&R’ﬁx“emﬂcm’ma‘e)‘1:4‘

1- net hyi - 3lilydragydding hy| car boxani do) - 5- (N, N- di net hl carbamate -1 4-di hydro Y
) pyridine jO~NUO Il Netp Ol NI Stage A

3- (NN-di et b hoxarsaime- 5- met hoxy pyridine 20 The title conpound is
synt hesi zed %&Wthe procedure reported in stages B and C of exanple
7 from et hyl 5-netNtoxypyri di ne- 3-car boxyl ate described in the Journal of
nmedi ci nal  chemi stlry, 2000, 43, 3168-3185. Stage B:

- - -5 m
(riTlate Sehe USSR O AR APk e BRSSP o A ocedur o
descri bed Thp tidg epopndis suhesiptdeacerding theiproceduageesCribeiidn Ragk Accal@berl from
3- (NN di etehahidll BO%elRxyS- EREBRIMADIHAR re @b e atiedros! AYE, Ares

10 173-1384.
Stage B : preparation of 1-methyl-3-(methylsulfonyl)-5-(N, N-dimethylcarbamate)-1 4-
dihydropyridine

The title compound is synthesized according the procedure reported in stage E of example 1
_ from l-methyl-3-(methylsulfonyl)—S—(N,N-dimethylcarbamate)pyﬁdinium triflate prepared in
15  stage |.
Example 31 Preparation of 1—methyl~3-(MN-diethy]carboxamido)—S-(MN-
dimethylcarbamate)-1,4-dihydropyridine

1 O
N. O
-
oy
N
|

Stage A: 3-(N, N-diethylcarboxamido)-5-methoxy pyridine

20  The title compound is synthesized according the procedure reported in stages B and C of
example 7 from ethyl 5-methoxypyridine-3-carboxylate described in the Journal of medicinal
chemistry, 2000, 43, 3168-3185.
Stage B: l-methyl-3-(N,N-diethylcarboxamido)-s-(MN-dimethylcarbmnate) pynidinium
triflate

25 The title compound is synthesized according the procedure described in stage B of example 8
and in stage C and D of example 1 from 3-(N,N-diethylcarboxamido)-S-methoxypyridine
obtained in stage A.




66 Stage C

1- met hyl - 3- (NN-di et hyl car boxam do) - 5- ( NN- di net hyl car bamate) - 1, 4-

di hydropyridine The title conpound is prepared follow ng the procedure

reported in stage E of exanple 1 from

1- met hyl - 3- (NN- di et hyl car boxam do) - 5- (NN- di et hyl car bamat e) pyri di ni um

triflate 5 prepared in stage B Exanple 32 Preparation of

(+/-)-1-net hyl - 3- (net hyl sufinyl)-5-(NN-di met hyl car bamate) -1, 4-

di hydropyridine 0 "INOgl Ol E Stage A o

(+/-)-1 - meStagé - 3- (Get hy| Sufethyl-)-(SMdbehyleirstRAMbE (P AELEh B3¢ty A"

triflate t&’:hgclg 4de e conpound is synthesized according tlr"ue procédlure
. p e

reported in .ad‘g , Cand D of exanple | from

( +{j - )S : |3_- meTheditle-cEmporatl :iwrwreié:fmwngaw p;dgagereg ﬁg&z @%%51% B og%laﬁ.gﬂ%fmn Sul fur
and Silicopn.af e e : - : a :
(+/-)-1- rre?ﬁ%wgs'?ﬁef ?ﬁéﬁ%%%ﬁg‘gg?wwthﬂfw&?wﬁﬁ?@ - 1,94- driflatelr opyri d

ine Thé tprepaeddopstpgaid i s prepared according the procedure reported in

stage E of fr .
(12 - 1 o E s 2 prepardbn of Py methyind Gtivivuingh S Medrontijipshametient dim
triflate <dihydsdpyddingn stage A Exanple 33 Preparation of

1-met hyl -3-(trifluoraggethyl)-5-(N, N-di met hyl carbamate) -1, 4- di hydropyridi ne
|  ~NUO cFan | @ 151 20 Stage A : 3-methoxy-5-trifluoromnethyl pyridine

To a sol ut T onjfof }{3-f ofo- 5-tri fi uoronet hyl pyridine (2.25 g 10 mol ,
prepared as deéscNgped in Eur. J. Og. Chem 2002,327-330, in DMF was added

sodi um et hoxi de (10.8 g, 15 mmol). The resultant solution is stirred for
20 hours 40C. e title compound is obtained after evaporation of the
sol vent u?&%ﬁ&;éﬂ}! :Irﬂ' ‘C‘E)Sl'@é?ﬂg’?sgf_inyl)f-(MN-dlmethylcarbamatc) pyridinium triflate
1- met hyd - 3rhetirle Edmppundie siitelizEt dcbirdislk PR pRICERRE RATRUG) MYl didl B &rifl ate
example 1 from (+/-)-3-methoxy—S-(methylsulﬁnyl) pyridine described in Phosphorus, Sulfur
and Silicon and the Related Elements, 1992, 66, 127-137.
Stage B: (+/-)-1-methyi-3-(methylsufinyl)-5-(¥, N-dimethylcarbamate)-1,4-dihydropyridine

" The title compound is prepared according the procedure reported in stage E of example |

15 from (+- -l-methyl-3-(methylsuﬁnyl)-S-(N,N-dimcthylcarbamate)pyridininm iriflate
obtained in stage A.
Example 33 Preparation of l—methyl—S-(t:iﬂuoromethyl)—S-(N.N-dimethylcarbamate)—I,4-
dihydropyridine

20 Stage A : 3-methoxy-5-trifleoromethytpyridine
To a solution of 3-bromo-5-trifluoromethylpyridine (2.25 g 10 mmol, prepared as described in
Eur. J. Org. Chem. 2002,327-330, in DMF was added sodium methoxide (0.8 g, 15 mmol).
The resultant solution is stirred for 20 hours at 40°C. The title compound is obtained after
evaporation of the solvent under vacuum.

25  Stage B: l-methyl-3-(u-iﬂuoromethyl)-s-(f\{N-dimethylcarbamate)pyﬁdinium triflate
The title compound is synthesized following the procedures reported in stage B of example 8
and in stages C and D of example 1 from 3-methoxy-5-triflucromethylpyridine prepared in
stage A




The title conmpound is synthesized follow ng the procedures reported in
stage B of exanple 8 and in stages C and D of exanple 1 from

3-met hoxy-5-trifluoronethyl pyridine prepared in stage A 67 Stage C
1-met hyl -3-(trifluoromethyl)-5-(NNdi net hyl carbanmat e) - 1, 4- di hydr opyri di ne
The title conmpound is synthesized follow ng the procedure in stage E of
exanple 1 from 1-

met hyl - 3-(trifluoromethyl)-5-(N, N-di met hyl carbamate) pyridiniumtriflate
prepared in stage B. Exanple 34 Prepagation of

(]j- ma% EY: @é&ﬁtlmWﬂﬂdgm%rmm)kwd(Nﬂﬂmﬁ%MMahﬁ { AN hy@og\yndme

i me c 0 ine ~

(e, 5 nSIR Sl duid i LNRL B Sy shesproneun, B snge Foetaanmble I &
corrpo:JndSI metbyléthmB fhobranmtion)eti- ?QNIdﬁnéth&caﬂfaﬁﬁﬁﬁ#hﬁ&nfugﬂﬂﬂit@greb:ﬂfdsitrﬁﬁge B of
exanpl e met ho ared. as reported in
Jou?ﬁal of %nﬁﬂ%l %ﬁ‘&ﬁ%’%‘%‘ tr ﬁy@%ﬁﬂgﬁ%dﬂ?’% %ﬁ‘%‘é‘"?ﬂy?)z*"&?a@’@ BN, N-

1- met hyd - 3lisethgcatbdmatk)d; Mdlnydﬂopyaﬂnhyl 2-oxazol yl )-5- (N N

di met hyl carbamate) pyridiniumtriflate. The title conmpound is synthesized as
reported in stage B qof anple 8 from 3-(4, 5-di hydro- 4;

4- di et hyl - -o>éazol yl - met hoxypyri di ne af fording
3-(4,5-di h'j nﬂhyl 2- 15 oxazol yl)-5-hydroxypyridine as an
i nternedi ate (Whl s subsequently treated as described in stage C and D of

exanple | to furnl%h 1- net hyl - 3- (4, 5-di hydr o- 4, 4-di met hyl - 2- oxazol yi ) - 5-
(N N- di nmet hyl carbamate)pyrl dintumtriflate. Stage C
- met hy| - $td8e Az 3. Arydihydro, 4edidiethyt- Irykazﬁlybaéanﬂhqﬂybyran(eNN- di met hyl car bamat e) - 1

4 20 di ppdk bt ai.n geear to _the
procedure r gé"o’??‘gﬂ“ﬁ@ﬁg&é‘t ebtal:c?or&%ﬁ Cq'dﬂ'n’gllrf’&ﬂci’f‘r('g rerﬁone‘F age &je"g‘m’le 8
1- net hyl - ?0(“4 'SYaGPﬁWﬁPdeF PEEPhrgd a@'ﬁmr@dm tht Joumna( &f Medicinal Chemistry,
di et hygl caomﬁagtg,q)ggly{gsdl niumtriflate obtained in stage B. Exanple 35

Pr epar at i

n o
N, N- di et h%fénge(-hM (N, N- di nkmisthyk3(badibiydy-43-dmethyhyXeaz@yl)}-35N,N-

pyri di nesu{,ﬁ@mﬁ&aﬁ infdeEhgte,. O ~N~ Stage A:
NN- di et hy[l_ riret hoxy- 3:- pyri di nesul f onani de
he tit compound is synthesized as reported in stage B of example 8 from 3-(4,5-dihydrc-

4;4-dimethyl-2-oxazolyl)-5-methoxypyridine  affording 3-(4,5-dihydro-4,4-dimethyl-2-

15 oxazolyl)-5-hydroxypyridine as an intermediate which is subsequently treated as described in
stage C and D of example 1 to furnish i—methyl-3-(4,5—dihydr0-4,4—dimethyl—2-cxazolyi)—5-
(N, N-dimethylcarbamate)pyridinium triflate.

Stage C: 1-methyi-3—(4,5-dihydr0—4,4-dimethyl-2-oxazolyl)-5-(N.N—dimethylcarbamate)-l,4-
20  dihydropyridine

The title compound is obtained according to the procedure reported in stage E of example |

from 1-methyl-3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)-5-(V,N-

dimethylcarbamate)pyridinium triflate obtained in stage B.

Example 35 Preparation of N,N-diethyl-1—methyl-S-(N,N-dimcthylcarbamate)—l,4-dihydro-3-
25  pyrndinesulfonamide

I

N. O SO,NEL
TYr
o
N
I
Stage A: N,N-diethyl-5-methoxy-3-pyridinesulfonamide




68 The title conpound is synthesized according to the procedures in stage
C and D of exanple 12 from (+1-)-3-(nethylsulfinyl)-5-nethoxypyridine
descri bed in Phosphorus, Sulfur and Silicon and the Rel ated El enents,
1992, 66, 127-137 and di et hyl am ne. Stage B:

N, N- di et hyl -1 - et hyl - 5- (NN- di net hyl car bamat e) - 3- pyri di ni unsul f onam de
triflate 5 The title conpound is prepared follow ng the procedures in

stage B, C and D of exanple | from
NN- di et hyl - 5- net hoxy- 3- pyri di nesul f onasBde prepared in stage A Stage C

oyt nesuks AT el o T e Dyt el S b of ol
B)r/ocedur e i nqib?rgée_ g'Q'?eﬂy}(sgL‘%‘P’@girm%%ﬁgf?ﬂqjmﬁfsc"bﬁ in' Phosphorus, Sulfur and
di et hyl - | - fidicon/4ndshe Relatell Etenénd, 3292h 66102 B) 3RmB iekiHianiisul f onani de triflate

obt ai ned i r.epar ati on of_ et hyl. ) )

1-[2- (N, N Q‘.“niﬁqﬁ? &‘Eﬁ‘lﬁgﬁmﬁ{%’g‘ég(g’y'?fi"%g‘lﬁ’aibﬁ%@a}w%vmﬁﬁlfﬁ@@mﬂd@ﬂw ate
cYCOOE[ ¢ (t5 yﬂw @e 10m,po@rNs l?fﬂpﬁbdi@ﬂllomﬂgﬁhﬁyﬂocedures in stage B, C and D of example |

1-[ 2- ( NN- dj | Al enzyl.] - 3-pyridi ni uncar boxyl ate chlorirde To a
sol ution o?ggtwhgldﬁﬁ{?gggl%%hg%g Pﬁ%&esg{f&%ﬁl el It 286 oper sol vent
(acetonitritage DNVE_CEt OH, a¢dtdimig)-limetiaddqn, ACaifRawicerbafie). 1 ARyl - .

2-(chloro mggmgﬁme ester (2.13 g, 10 mml) reported in Chem cal Papers
1985, 39, 413-27. The resultant solution is stirred for 24 hours at the

correct teHseitarompound BGy1he@rd followingoheientedis irEstaR @ cHeréindlo] o N &h t he
tide 20 CRARAUNHethvrls2GEND; Ao i . . . )

|-[2- (N, N- R hyTﬂé%?r bahatﬁle'ge@{grll%bqaf'?tf), P aitenamide (riflate .obinegl i e The
title conptA$A® i s synthesi zed according to the procedure reported in stage
E of exanpisa 360 1Py, AN Nocl ]

-] 2- (NN- di m'e'_'tprifw 0 Prdthill Jé'i bansay] S dimethyleachamatelbpnzyll- | drgibyydragic

prepar ed iBMdipg@ebonylatos Exanpl e 37 Preparation of

1-[2- (NN-di ne | caobkanat €) benzyl ] - 3- (et hyl car banoyl )- |, 4-
di hydropyri dilhe {9 CONHWVe N

N
L,
B
f
15  Stage A: ethyl I~[2-(N,N—dimethylcarbamate)benzyl]-3-pyridiniumcarboxylate chloride
To a solution of ethyl nicotinate (1.51 g, 10 mmol) in a proper solvent (acetonitrile, DMF,
EtOH, acetone) is added carbamic acid, dimethyl-, 2-(chloromethyl)phenyl ester 2.13g, 10
mmol) reported in Chemical Papers 1985, 39, 413-27. The resultant solution is stirred for 24
hours at the correct temperature (25°C-120°C). The solvent is evaporated to furnish the title
20  compound.
Stage B: ethyl I-[2—(N,N-dimethylcarbamate)benzyl]-1,4—dihydr0-3-pyridjnecarboxylate
The title compound is synthesized according to the procedure reported in stage E of example
I from ethyl I-[2-(MN-dimethylcarbamate)benzyl]-3-pyridiniumcarboxylate chloride
prepared in stage A.

25 Example 37 Preparation of 1-{2-(N,N-dimethylcarbamate)benzyl]-3-(methylcarbamoy[)—I 4-
dihydropyridine




~yJ o AU NKk Stage A
1-[ 2- (NN-di net hyl car bamat e) benzyl ] - 3- (et hyf car banoyl ) pyri di ni um chl ori de
To a solution of 3-(mnethyl carbanoyl)pyridine (1.36 g, 10 mml) described in
Synthetic Comuni cation, 1982, 12, 989-993 in a proper sol vent
(acetonitrile, DVF, EtOH, acetone) is s added carbam c acid, dinethyl-,
2- (chl oronet hyl ) phenyl ester (2.13 g, 10 to nol) reported in Chem cal
Papers 1985, 39, 413-27. The resultant solution is stirred for 24 hours at
the correct tenperature (25C 120C). Tige solvent is evaporated to furnish
the title cor -ONtiMege B:
1-[2- (NN-di ne lhyl car bamat e) benzyl ] - 3- (et hyl cat hanoyl ) -1, 4- di hydr opyri di ne
The title conpdund is synthesized according to the procedure reported in
stage E of 10 1 from
1-[2- (N, N thjLIcgr bamat e) benzyi ] - 3- (et hyl car banoyl ) - pyri di ni um chl ori de
prepared i n~5t e t Exanpl e 38 Preparation of
I -[ 2- (NN-di net hyl car bamat e) benzyl ] - 3- (4, 5- di hydr o- 4, 4-
di met hy! - 2Stepeeal-foh VN difirethyRYBEARY DL, Shage A&
1-[2- (N, N-gli met M car ﬁa tgzsbenzwE’%???@fmg'g%“&@i{%ﬁédﬁﬁ&%P%-
oxazol yl ) pyF EdeHEAMmOE Rrgiethylcarbamayliparidine 6h3ée, 10 mmol) described in Synthetic
3- (4, 5- di Yetaurcadion]i1ngd, 1Y 988-90X @70 o P mmol ) ..
descri bgd a{d":] Jet rahed@)n, Letters, 1 9%&9%1{9@@%%0'&@67?)&% EJ‘p@%){baecfmé‘%I“*'/ent
(acet oni t riPE cappic agd, dimethyl,, 2(rhlgromethylpheny! estetf2rid g, 4@ mbol)hepnetetiyd - |
2- ( chl or on@temyda) Pipersib8 £ 39,613.02. T rSsultdf? sell t i eni cal
Paper s 198[?m 39 ?2153 %éooéh@ resul tant sol ut(%?pgﬁ&t?ﬁseﬁg%}%“rhggm gtrhgg‘}[rec%ours at
the correct REHPE Y b S Folyent is eypporated to Sipish e Etleprammauedl t o f ur ni sh
the titl e Stagey o2V, NstimerhylBirb st )Bdnatil-Smethvic -1,4-dj idi

T Torash g o eartamoyl) |- Ghydromriing

I -T2-(N, i1 carbamat.e) benzyl ] -3- (4, 5-di hydro- :

oxazol yl Wﬁrﬁ %j ?‘#ﬁfrﬂ 8p§§rs?“&ﬁ%sf¥§'?‘ aé}“@l‘i‘“ﬂ{é thenrgcgdiire FapBTRdn istees | of exawipleed

accor difng k ofrerhe Ipi2dydddimethyepbahae)binylB3agemhfcab ridini f:éﬁgﬁde )
yl'-2-oxazol y

t-12-(N, Nl rioamat e) benzyl ] - 3- (4, 5- di hydr o- 4,4-"di net
- pyridi nipgé%g%ﬂpﬁéfa%gé&prepar ed in stage A Exanple 39 Preparation

of N, N- di etfiapimple- [38- (Nepésationetdfy |iax(vandiinehbRateythdie)berd il 9dlydro-4 4.
dimethyl-2-oxazolyl)-1,4-dihydropyridine

15  Stage A l-[2-(N,N-dimethylcarbamatc)benzyl]-3-(4,5-dihydr0~4,4-dimethyl-2—
oxazolyl)pyridinium chloride
To a solution of 3-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)pyridine (1.76 g, 10 mmol)
described in Tetrahedron Letters, 1998, 39, 459-462 in a proper solvent (acetonitrile, DMF,
EtOH, acetone) is added carbamic acid, dimethyl-, 2-(chloromethyl)phenyl ester (213 g, 10
20 mmol) reported in Chemical Papers 1985, 39, 413-27. The resultant solution is stirred for 24
hours at the correct temperature (25°C-120°C). The solvent is evaporated to fumish the titie
compound,
Stage B: preparation of 1-[2-(N,N-dimethylcarbamate)benzyl]—3-(4,5-dihydro-4,4-dimethyl-2—
oxazolyl)-1,4-dihydropyridine.




5 pyridinesul fonamde C SOZNEtz N O doxN~ | Stage A

N. N-di et hyl -1 -[2- (N, N-di net hyl car bamat e) benzyl ] - 3- pyri di ni unsul f onam de
chloride To a solution of N, N-diethyl-3-pyridinesul fonam de (2.14 g, 10
mol ) described in the 10 Journal of Organic Chem stry 2003, 68, 8274-8276
in a proper solvent (acetonitrile, DM, EtOH, acetone) is added carbam c
acid, dinethyl-, 2-(chloronethyl)phenyl ester (2.13 g, 10 nmmol) reported

i n Chem cal Papers 1985, 39, 413-27. The resultant solution is stirred for
24 hours at the correct tenperature Q@SC- 120C). The solvent is evaporated
to furnish, the title.. ound. 15 .St B: .

NN i ot hae U o TR aeciaink I Biosghoe rporcd i age £ o cxamle
pyri di nestul f émam de[2XNeV-dimtethglcerbapatedhenzyy§-39y Aiditydiozd ¢t dmednt-diorgotyl)- t he

procedure_r epor A t .E.of exanple 1 from

N, N- di et hW ﬂ’&%ﬂ?‘[ﬁ"@ﬁﬂ%‘%ﬁ nyﬁtac,gﬁr yamat e) benzyl ] - 3- pyri di ni unsul f onam de
chl ori de Epsngpled3® Brepaatinad &, Mdied§ - ERaMpN dindhyRradpanaaiticozyl)ol,4-dihjdeh-3-
I-12-(N, ] carpanat e) benzyl ] -1, 4-di hydr o- 3- qui nol i necar boxyl at e
cooet (S bRk REE A T age A et hyl

1-[ 2- ( NN-di EaBamat e) benzyl ] - 3- qui nol i ni untar boxyl ate chloride To a
sol ution of gthyl 3-quinolinecarboxylate(2.0l g, 10 mmol) in a proper

solvent 25 (&Cetonitrile, DW, EtOH, acetone) is added carbam c acid,

di net hyl - 41 (chloronethyl)phenyl ester (2.13 g, 10 nmol) reported in
Chem cal ¢rs 1985, 39, 413-27. The resultant solution is stirred for 24
hour s at (,Q)rrcht tenperature (25C- 120C). The

Stape A N, N-diethyl-1-[2-(N, N-dimethylcarbamate)benzyl]-3-pyridiniumsulfonamide
chloride
To a solution of N,N-diethyl-3-pyridinesulfonamide (2.14 g, 10 mmol) described in the
10 Journal of Organic Chemistry 2003, 68, 8274-8276 in a proper solvent (acetonitrile, DMF,
EtOH, acetone) is added carbamic acid, dimethyl-, 2-(chloromethyl)phenyl ester (2.13 g, 10
mmol) reported in Chemical Papers 1985, 39, 413-27. The resultant solution is stirred for 24
hours at the correct temperature (25°C-120°C). The solvent is evaporated to furnish the title
compound.
15 Stage B: N, N-diethyl-1-{2-(N,N-dimethylcarbamate)benzyl}- 1,4-dihydro-3-

pyridinesuifonamide
The title compound is synthesized according to the procedure reported in stage E of example
1 from N,N-diethyl-1-[2-(N,N-dimethylcarbamate)benzyl]-3-pyridiniumsulfonamide chloride
prepared in stage A.

20 Example 40 Preparation of ethyl -[2-(M.N-dimethylcarbamate)benzyl]-1,4-dihydro-3-

quinolinecarboxylate

COOEt
Ly
N
CL 3
0" N7
!
Stage A: ethyl 1-[2-(N,N-dimethylcarbamate)oenzyl]-3-quinoliniumcarboxylate chloride

To a solution of ethyl 3-quinolinecarboxylate(2.01 g, 10 mmol) in a proper solvent

25 (acetonitrile, DMF, EtOH, acetone) is added carbamic acid, dimethyl-, 2-




solvent is evaporated to furnish the title conpound. Stage B: ethyl

1-[ 2- (N, N-di net hyl car bamat e) benzyl j - |, 4-di hydr o- 3- qui nol i necar boxyl ate 5
The title conpound is synthesized according to the procedure reported in
stage E of exanple | from ethyl

1-[ 2- (NN-di net hyl car bamay) benzyl | - 3- qui nol i ni untar boxyl ate chl ori de
prepared in stage A Exanple 41 Preparation of

1-[ 2- (N, N-di net hyl car bamat ) benzyl ] - 1, 4- di hydr o- 3-

(di net hyl car banoyl )-quinoline / CONMez74J 0 O N 10 Stage A

| - (2- ( NN- d(dbordnydtinyaiphenybeéseey G 1y, 10randIPkepBrtddrh EREhRAT | Bj ¢

chl ori de ﬂ? a lﬁ%n{“ |l n_of megjcyyrrz} E‘é;ammy%w no?‘#wwgg?g’g!y{qo nmol )
in a proper sorvent-° ‘&%éﬂf P the eprechicaperaaye (258°GriRISQ). The bani ¢
acid, di rresdh;dnu,seﬁapo(amldlt@ﬁmﬁmmg/ﬁt)m yandester (2.13 g, 10 mmol) reported
in Chenica JSIAS 15 The resultant solution is stirred
for 24 hourg‘s‘&ﬁ e }igﬁy ‘{?'hft@?’rffé]? amateibenzylls s4-fiydrp-3-quinslinesatbowyiate i s

evapor af edThQIlthmepelmdtlhﬁmtheilkda aCEUITIAE Ricthe ﬁfo@%reaeportcd in stage E of ex

1-[2- (N, N-gli g %ﬁ&}rq_ {"ﬁ‘b‘g é‘!aa%4d|h ydr o- 3- (et hyl CAf Bansyl 1 gui nol i ne
The title conpoun Y 3?% foyac EB?@Pﬂﬁyﬂé‘FH@“@P@@%U%VbEerbnwed in
stage E of prepesadph etagd Af r om

1-[ 2- (NN 0 enzyl - 3- thylcarbanDyI)qU|noI|n|un1chIor|de
20 prepar e% r{hstage 2}@%‘9 I e® 42 b&eﬁéﬂ‘ cHhylgrbamate)benzyi]-1,4-dihydro-3-

1-[2- (N, N@lmmlm*p;ﬂ:@ammrmnolbenzyl] 1, 4- di hydr o- 3- (4, 5-

di hydr o- 4, 4..di pe *bdNM"e oxazol yl) qui nollne O/ 1 I N NO 72 Stage A
-] 2- (Nl\l-dmj:arbanate)benzyl] 3- (4, 5-di hydro-4, 4-di net hyl -
O'N

oxazol yl) qu iumchloride. To a solution of

3-(4,5-di hy 04, 4- di met hyl - 2- oxazol yl' ) quinoline described in Synthesis,
1987, 693- (2026 g, 10 mml) in a proper solvent (acetonitrile, DM,

Et OH, acet on€& %L 5 added carbam c acid, dinethyl-, 2-(chloronethyl)phenyl

ester {2.13 g, 10 ImmI ) reported in
Stage A: l—[2-(N,N—dimemylcarbamate)benzy!]-B-{ dimethylcarbamoyl)quinolinium chloride
. To a-solution of 3—(dimethylcarbamoyf)quinoline (2.0 g, 10 mmol} in a proper solvent
(acetonitrile, DMF, EiOH, acetone) is added carbamic acid, dimethyl-, 2-
(chloromethyl)phenyl ester (2.13 g, 10 mmol) reported in Chemical Papers 1985, 39, 413-27.
15 The resultant solution is stirred for 24 hours at the correct temperature (25°C-120°C). The
solvent is evaporated to furnish the title compound.
Stage B: l—[2-(N,N-—dimethylcarbamate)benzyl]—l,4-dihydro-3-(methy!carbamoyl)quinoline
The title compound is synthesized according to the procedure reported in stage E of example
I from l-[2-(MN-dimethylcarbamate)benzyl]-3-(dimethylcarbamoyl)quino!inium chloride
20  prepared in stage A.
Example 42 Preparation of l-[2-(N,N-dimethylcarbamate)benzyi]—l,4-dihydro-3-(4,5-
dihydro-4,4-dimethyl-2-oxazolyl) quinoline




Chem cal Papers 1985, 39, 413-27. The resultant solution is stirred for 24
hours at the correct tenperature (25C 120C). The solvent is evaporated to

furnish the title conpound. Stage B:

I -[ 2- (NN-di net hyl car bamat e) benzyl ] - 1, 4- di hydr o- 3- (4, 5- di hydr o- 4, 4- di net hyl -
2- oxazolyl)quinoline to The title conpound is synthesized according to the
procedure reported in stage E of exanple 1 from

1-[ 2- (NN-di net hyl car banat €) benzyl ] - 3- (4, 5- di hydr o- 4, 4-di et hyl -

oxazol yl )qui nol i ni um chl ori de preparedmn stage A Exanple 43 Preparation
of N, N- di meiStage- | - [ 24:( N, N- di[2Rew Mydimath Padrdnl 3 ' &

3- qui nol i ng§%0]‘ m‘ﬂﬁ‘“’ Q{T’anﬁbz OCl\ﬂ'hUJ Ni éz?%s%’ L%gi,ﬁm%@%ﬂf&}meﬂ,y L-2-

NN- di et hyIT My no@:ﬁnesu fani de The title conmpound i s syntpesi zed

accor di ng te a fedution of Se(d/Salilnyepo4, 8 Aindtiyl-2loR g in

N, N- di met hybgl- géd_g59» 35 QUi ol i ri') esul folE\yam de ry?pﬁ}i t(g%alr&%‘:ﬂbedzm %gﬁqes's 1997,
45, 2015-2021. 2@7 Cst? g E& th @ proper solvent (acetonitrile, DMF, EtOH, acetone) is

N, N- di mét hgdded c{rlzanqmlamd,n drm’etlhyll-(mfchafﬂﬁteﬁv)y Sﬂbﬁ | esRr U] lbr?l'uHJ(:JWEB {donam de

ctage i ool Bubltd 35, A1, TR bietof 'ngr?alv/'pﬂﬁ%i’@&”mam zoHteyorg: added
car ban‘ig a@mem@rerféi"ﬁylfw"cpl‘he(sz:NeﬁtrmEmpds}ytkea RITeR%h t]f‘eitﬁférco,ﬁﬁw}lé g, |10 nol )
reported ig, ¥ e resultant solution is
stiffed for_%i:rﬁn : s( at rﬁgﬂ’%’or rd"&a??'{'eéﬁ’g@r’%'f’ﬁ'ﬁé""(%é -dibysiey-4,4-qlfreethyd 8t vent i s
evapor at e&&a@lflmumoblw the title compound. Stage C.

’(;I u |N;1 g: |n($1 égﬁt}eftglﬁgﬁl]néégl% gg %&%}‘é&%ﬁ&%t 6 P%g%ﬂﬁrﬁcllcﬂ%ggi G‘ﬁggg §|3°f s¥mpleor di ng
to the prokedure PlEpor t ed-{2r(NgY- dgetlﬁlcaxbamma)ﬁalz?l]-3L(4f5rdmgdm_4 4-dimethy 32
NN- di et hydﬂidil%“ﬁm'ﬂhgggﬁﬁérﬁggpe%nﬁta% enzyl ] - 3-qui nol'i ni ni unsul’t onam de

chloride prepared in st Preparatl on of ethyl
2- [ 2- (NN- dPREWPIRASEPRIcaveR of Nnhdipethylt|-22-GN Mrgihicthylcarbamate)benzyl]-1, 4-dihydro-

3-quinolinesulfonamide

SO,NMe;
o
: @[ o
OJ\N”
[
Stage A: N,N-dimethyl-3-quinolinesulfonamide
The title compound is synthesized according to the procedure reported in stage A of example
2 from N, N-dimethyl-4-chloro-3-quinolinesulfonamide reported in Heterocycle, 1997, 45,
2015-2021.
20 Stage B: MN-dimethyl-I-[2-(N.N-dimethylcarbamate)bcnzyl]—3-quinolininiumsulfonamidc
chloride.
To a solution of N,N-dimethyl-3-quinolinesulfonamide, obtained in stage A, in a proper
solvent (acetonitrile, DMF, EtOH, acetone) is added carbamic acid, dimethyl-, 2-
(chloromethyl)phenyl ester (2.13 £, 10 mmol) reported in Chemical Papers 1985, 39, 413-27.
25 The resultant solution is stirred for 24 hours at the correct temperature (25°C-120°C). The
solvent is evaporated to furnish the title compound,

Stage C: N,N-dimethyl-l-{2—(N,N-dimethylcarbamatc)benzyl]—l,4-dihydro-3-
quinolinesulfonamide




5 i soqui nol i necarboxylate COOEt N OCONMe2 | Stage A ethyl

2-[ 2- (NN-di net hyl car bamat €) benzyl ] 4-i soqui nol i ni untar boxyl ate chloride To
a solution of ethyl 3-isoquinolinecarboxylate described in Tetrahedron:
Asymmetry, 2003, 14, 3469-3477 (2.01 g, 10 mml) in a proper solvent
(acetonitrile, DVF, EtOH, acetone) is to added carbam c acid, dinethyl-,

2- (chl oronet hyl ) phenyl ester (2.13 g, 10 mmol) reported in Chem cal Papers
1985, 39, 413-27. The resultant solution is stirred for 24 hours at the
correct tenperature (25C 120C). The saghvent is evaporated to furnish the

title conpdbtedte &impgandds synthesized according to the procedure reported in stage E of example

et hyl 2-12- (N, i di net hyl gtﬁr bémgen lclg- 1, 2- di hydr o- 4-1 soqui nol | necar boxyl
ate The title conpoungcrg Sh{'HE: l"i‘éél pagrtgibezylld-quinelipinensulfonemide por t ed
in stage EcWbridepmappied in stgge B.fr om et hyl

2-[ 2- (NN-dji | ¢ar hanat e) bepz -4-] uj.nol i ni uncar boxyl ate chl ori de

pr Eapa§ ed i E%Qée&; prﬁ%ﬁ%%‘e °ES%HI egi#'?gﬁ'tﬂ‘f“Eﬂ‘ylcarbamate)benz%]'l,z-dihydr0-4-

2- [ 2- (N3 N- tsoquaidhintcadokgdaret €) benzyl |- 4- (N

phenet hyl car bangydg,- | , 2- di hydroi soqui noline O NHCH2CH2Ph N ~OCONMe2 20
Stage A: 2-[2- (NN-di net hyl car banmat e) benzyl ] 40-

- phenet hyl pamyl )i soqui nolinium chloride. To a solution of 4-(N

- phenet hyl Garbapdy] )i soqui nol i ne described in Arch. Pharm Pharm Med.
Chem 2003, 336, 2 8-8@@,,,@,,@ a proper solvent (acetonitrile, DWW, EtOH,
acetone) is addgd gar bam ¢ acid, dinet hyl -, 2-(chl oronet hyl ) phenyl ester
(2.13 g, 10 mmol )Ng®ported in 74 Chem cal Papers 1985, 39, 413-27. The
resul tant gol utian j [rred for 24 hours at the correct tenperature
(25C 1200)% "'@’5! %@ﬁ&"%’?“’éﬁ%ﬁ'ﬁé’!"é&)‘{ew]d%ﬁ?wdlh@w&mmmmﬁmd. St age
B: 2-[2- ( Nfd\ ghituvieh b éthyl 3hiscuaine ke asylylde &e%ﬁbeﬁﬁef@éﬁ%&?hpﬁﬁmé{@) 30032
di hydr oi so&uwé}l_j“g? %0 The ti tllg_corrpound is synthesized accordi'hg to the
procedure teporrad’ (F0kedgdneol)in a props solvent (agetamitrile, DMF, EtOH, acetone) is

2- [ 2- (N N-adiisbakbptnicaads dinie) e DAHId bbb )phly® BT 19 2T RRRRI) haR@y 0! | i um
chloride %l'ﬁ&?cra?gaplerg lﬁéf 98, 4?\3-27. The resuitant solution is stirred for 24 hours at the correct

temperature (25°C-120°C). The solvent is evaporated to furnish the title compound.

Stage B: ethyl 2—[2-(N.N—dimethylcarbamate)benzyl]—1,2-dihydro-4-isoquinolinecarboxylate

The title compound is synthesized according to the procedure reported in stage E of example

al |

15 1 from ethyl 2-[2-(N,N—dimethylcarbamate)benzyl]-4-isoquinoliniumcarboxy[atc chloride
prepared in stage A.

Example 45 Preparation of 2-[2-(N,N-dimethylcarbamate)benzyi]-4-(N- -
phenethylcarbamoyl)-1,2-dihydroisoquinoline
Oy NHCH,CH-Ph

=
N

é/ocowez

20 Stage A: 2-[2-(N, N-dimethylcarbamate)benzyl}-4-(N- -phenethylcarbamoyl)isoquinolinium
chloride.
To a solution of 4-(N- -phenethylcarbamoyl)isoquinoline described in Arch. Pharm. Pharm,
Med. Chem, 2003, 336, 258-263 in a proper solvent (acetonitrile, DMF, EtOH, acetone) is
added carbamic acid, dimethyi-, 2-(chloromethyl)phenyl ester (2.13 g, 10 mmol) reported in




anpl e 46:

[ 2- (N, N- di met hyl ear banat e) benzyl ] - 4- (4, 5- di hydr o- 4, 4- di net hyl - 2- oxazol yl)
1, 2-di hydroi soquinol ine N 1 O N\ O iOAN 10 | Stage A

[2

a

- @

- (NN-di met hyl car bamat e) beri zyl ] - 4- (4, 5-di hydr o- 4, 4- di net hyl -

xazol yl')i soqui noliniumchloride To a sol ution of

4- (4, 5-di hydro-4, 4-di net hyl - 2- oxazol yl )i soqui nol i ne described in
Tetrahedron Letters , 1986, 27, 5269-5270 (2.26 g, 10 mmmol) in a proper
sol vent (acetonitrile, 15 DWF, EtOH agetone) is added carbam c acid,

di met hyl - C:h{emrchmapmum | 3phenyy. B8 takidaesohdio is sl‘PreHTE‘? b) hbEP Rt t%?(?oglacl?t for 24

Chem cal s 19 27. The resultant sol onTs
hours at the (?Barnfree@? ?iﬁ%@ﬁﬁf@"@?ﬁ@"ﬂ@@@ﬂtOTHﬂEShstwmmuompamdvaporat ed to
furnish thé_gt_LLﬂicorrpat[ Nt 18»“, .

DA NGy irbamateloenzyll4-ON; Rhegethdearbamoyhlde, oyl ) -

2-[ 2- (NN-diy Hm}é qr'j)F)arrat e) benzyl ] - 4- (4, 5-di hydr o- 4,
1,2- 20 di h rors Bline The title corrpound i's synt hesi zed according to

the pr oéedl'l'heturlcapmpbmdi ik Byrfilicsiged zEc&f:lm YAHP bR

2 2- (NN i pRt ) canpanmt gl benzyl |4 Smer hyéé;'% g 10y51288 f sxample

oxazol yl )i soqul no oncfan Yospaydt-0 ﬂlﬁ@@lyka@aﬁpkcmuéﬁluuum

Pr epar at i ophlorideigrapied iydtag2 Al 2- (N, N- di net hyl car bamat e) benzyl ] - 1, 2- di hydr o- 4-
25 i soqui ngl| A i de. 7 2NEt2 NI d O Stage A

N, N-di et hyF%W§?Jf‘I\?I?lll%zat&%@ﬂ‘féﬁfﬁ&’ﬁ'&ﬂﬁ»’@?ﬁ’éﬁz@ﬁ]dllwﬂros‘bﬁrdlﬂmdiyil -Riorazolylul phonam
ide To a &3idihyilomogfindind\- di et hyl - 4-i soqui nol i nesul fonani de (2.64 g, 10
nmol ) described in the Journal of Organic Chem stry 2003, 68, 8274-8276 in
a proper sol t ( etonitrile, DM, 5 EtOH, acetone) is added carbamc

acid, dinet hI oronet hyl ) phenyl ester (2.13 g, 10 nmmol) reported
in Chem cal pq s %985, 39, 413-27. The resultant solution is stirred for

24
i
_ OJK?I/

Stage A: 2-{2-(N,N- dnnethyluarbamate)be‘lzyl]-4 -(4,5-dihydro-4,4-dimethyl-2-
" oxazolyl)isoquinolinium chloride '

OI}J'I\)

To a solution of 4-(4,5-dihydro-4,4-dimethyl-2-oxazolyl)isoquinoline described in

Tetrahedron Letters , 1986, 27, 5269-5270 (226 g, 10 mmol) in a proper solvent (acetonitrile,
15 DMF, EtOH, acetone) is added carbamic acid, dimethyl-, 2+(chloromethyl)phenyl ester 2.13

8, 10 mmol) reported in Chemical Papers 1985, 39, 413-27. The resuitant solution is stirred

for 24 hours at the correct temperature (25°C-120°C). The solvent is evaporated to furnish the

title compound.

Stage B: 2-[2-(N,N-dimethylcarbamate)benzyl]—4~(4,5-dihydro-4,4-dimethyl-2-oxazolyl)—1,2-
20  dihydroisoquinoline

The title compound is synthesized according to the procedure reported in stage E of example

| from 2-[2-(N,N—dimethylcarbamate)benzyl]—4—(4,5-dihydr0—4,4—dimethyl-2-

oxazolyl)isoquinolinium chloride obtained in stage A.

Example 47 Preparation of N,N-diethyl-z-[Z-(N,N-dimethylcarbamate)benzyl]-1,2~dihydro-4-
25 isoquinolinesulfonamide




hours at the correct tenperature (25C 120C). The solvent is evaporated to
furnish the title conpound. |o Stage B:

N, N-di et hyl - 2-] 2- (N, N—dlnethylcarbanate)benzyl] 1, 2-di hydr o- 4-

i soqui nol i nesul fonam de The title conpound is synthesized according to the
procedure reported in stage E of exanple | from

N, N-di et hyl - 2-[ 2- (N, N-di net hyl car bamat e) benzyl ] - 4-i soqui nol i ni ni unsul phonam
ide obtained in stage A t5 Exanple 48 Preparation of

1-[ 2- (N, N-di net hyl car bamat e) benzyl ] -3-(trifl uoronethyl)-1, 4-

di hydropyridine CF3 | | N1Off Stage A

1-12- (N, N t hyl car bamat e) benzyl ] -3-(trifl uoronethyl)pyridi niumchloride
To a sol uti BQEE | f | uoromet hyl ) pyridine (1.47 g, 10 mmol) described in
Eur. I. Og.L 20 Chem 2003, 327-330 in a proper solvent (acetonitrile,

DMVF, EtOH, acé&tone) is added carbam c acid, dinethyl-,

2- (chl or opeby| pphenyl ester (2.13 g, 10 mmol) reported in Chemcal Papers
1985, 39, 3- 2], The resultant solution is stirred for 24 hours at the
correct pe@ atMre (25C-120C). The solvent is evaporated to furnish the
title conpound. 7 St age B:

1- [ 2- (N, Nswljere:t ¥k diealislp- 2R R ModimEGtY i arBanfdid) bdnk 1P assgbiayinimdmsbipibiikdaopyr i di ne
st lgg }EI E)#‘e g)%g‘l%t?ng&d 1]/ IV?q]%KXq}4HEOSiI|IUE‘IgFHBSlﬁFO(I)IEI;IE{C{Q ?2 %‘P g,t Ibenlg'lrcxﬁcd%gclfll gd {ne orted in
1-[2-(N, I\Hoﬂnﬂbbmigaﬁc iChamisey neonz36818234(8276 inl alﬁlbﬁéi"&bhyﬁt)(m&dnﬂhlﬂl DMEshl ori de

obt ai ngd

1-[ 2- ( I\Efgﬁ{ e :s éed alqﬁan% c acy:ﬁ ]dm\zf%g/ I‘? l‘E{B‘P]EWlWFI}yI fst%' (2.13 g, 10

di hydr oq ummol) |r¢]xalté7;Fﬁi CHHmﬁDal EldersS08§89,A413-27. The resu[tant solutmn is stirred for 24

1-12- (N N4 t ( r.one hn0|l i njum
chlori de'\ﬁ0 mgqg%lycﬁﬁg%g ?’%‘lﬁ(‘?ﬁz%l%%% rr]téchy vf'gu ﬁ‘b ? ea?bl htﬂ 58 ol )

descri bedcampodshur nal of the to Chemical Society, Cheni cal Cownunlcatlons
(1992),(1), 53-54, in a proper solvent

10 Stage B: N, N-diethyl-2-[2-(N, N-dimethylcarbamate)benzyl]-1,2-dihydro-4-

isoquinolinesulfonamide
The title con;pound is synthesized according to the procedure reported in stage E of example
I from N, N-diethyl-2-[2-(N,N-dimethylcarbamate)benzyl}-4-isoquinolinintumsulphonamide
obtained in stage A.
15 Example 48 Preparation of 1-[2-(N,N-dimethylcarbamate)benzyl}-3-(trifluoromethyl)-1,4-
dihydropyridine
CF3

dj\,

Stage A: l-[2-(N.N—dimethylcarbamate)benzyl]-3-(triﬂuoromethy!)pyridinium chloride

To a solution of 3-(trifluoromethyl)pyridine (1.47 g, 10 mmol) described in Eur. J. Org.
20 Chem. 2003, 327-330 in a proper solvent (acetonitrile, DMF, EtOH, acetone) is added

carbamic acid, dimethyl-, 2-(chloromethyl)phenyl ester (2.13 g, 10 mmol) reported in

Chemical Papers 1985, 39, 413-27. The resultant solution is stirred for 24 hours at the correct

temperature (25°C-120°C). The solvent is evaporated to furnish the title compound.




(acetonitrile, DW, EtOH acetone) is added carbam c acid, dinethyl-, 2-
(chl-oronet hyl ) phenyl ester (2.13 g, 10 mmol) reported in Chem cal Papers
1985, 39, 413-27. The resultant solution is stirred for 24 hours at the
correct tenperature (25C 120C). The solvent is evaporated to furnish the
title conpound. 15 Stage B:

| -[2- (N. N-di net hyl car bamat e) benzyl ] -3-(trifluoronethyl)-1,4-di hydroqui nolin
e. The title conmpound is synthesized according to the procedure reported in
stage E of example 1 from

1-[2- (NN-di neg hyl c mat e) benzyl ] - 3- ?rifluoronethyl_ qui nol i ni ni um
chl ori de g@ﬁ‘i—é—] %@0&{1}23 eﬁt{i&” ?mﬁﬁﬁrm&--’*émﬂumﬁawat 4 fihyfropyridine.
gi._- Lza( N, NThé I_il&td%ﬁpﬁﬂfdgﬁﬁﬁﬂﬁaibﬁlﬁlﬁtr&inérd&hé protALRTESINEM Jir stagd E dQxample

i hydr oi soqui nol.i ) oi a . e ) X

L 132N N PRy N e P BRSPS riopromsina e i Seriesbioing um

chl ori de inGstage #0l ution of 3-(trifluoronethyl)quinoline (1.97 g, 10 mmol),
described_in Bul]etin of th jcal Socjety of J n_(1988), 61(10),
3531-72 | fxam Fo‘{?eﬁ’regm%hps(lg@ﬁ@@ww é?fl’ ,)beﬁ#ylﬁg'eﬂ}'f’faﬁ'é%%'ﬁ-éf- i s added
car bam c aibidtoquitiolieé hyl -, 2- (chl oronet hyl ) phenyl ester (2.13 g, 10 mmol)
reported in Cheni&g] Papers 1985, 39, 413-27. The resultant solution is

stirred f Ours at the correct tenperature (25C120C). The solvent is
evapor at e & rnish the title conpound. 5 Stage B: 1-[2-(J

N- di et hyl car bamat €) benzyl J-3-(trifluoronethyl)-1, 2-di hydr oi soqui nol i ne.
The title ognd i s synthesized according to the procedure reported in
stage E o milLe.. | from

1-[2-(N, N iné?hyfcarbanate)benzyl]-3-(trif|uoronethyl)isoquinolinium
chloride prepared in stage A. Exanple 51 Preparation of ethyl

1- met hy| - StagA:(INR-(¢ Nrdimethylsatbbrmztelbenzplire ritrifirorbmethelipimhliginiybchloride

pyri di ne- 3 . -éﬁg@% . 2 §¥ﬁg . |

2- (2- et h‘gﬁggf’]@ﬁ%ﬁﬁ' [ ne-eéﬁﬁyg%%%%ta%@ﬁl SO uli:3 id(%lcng%meﬁtﬁwm tof the

2- chi dP onfbamiraha¥asietyl . GEmical 1Commligations- (MOPRIXY pFiebfy| isoropioperasdleent 1. 22 g,
10 ol ), GBA4RENS) DUBMEIOk, KREER) (5) abaDVEaLET abid LiinlefyBL I 5 o at

50C for hours. The reaction"m xture is then pored on er (150 nl).

The aqueofsBlopmedwlphenghestenCt 13, W mmobtrenpricdindthemical BapedeBs. 39t H3-Honbi ned
organi ¢ | pyereSul@htSoliaal Rcktied ForBI firs at the correct temperature (25°C-120°C). The

solvent is evaporated to furnish the title compound.

15  Stage B: I-[2-(N,N-dimethylcarbamate)benzyl]-3-(trifluoromethyt)-1,4-dihydroquinoline,
The title compound is synthesized according to the procedure reported in stage E of example
1 from I1-f2-(N,N-dimethylcarbamate)benzyl]-3-(trifluoromethyl) quinelininium chloride
obtained in stage A.
Example 50. Preparation of 1-{2-(N,N-dimethylcarbamate)benzyl]-3-trifluoromethyl)-1,2-

20  dihydroisoquinoline.

CF,
|
N
CL3
N
|
Stage A: 1-[2-(N, N-dimethylcarbamate)benzyl]-3-(triftuoromethyl)isoquinolinium chloride

To a sotution of 3-(trifluoromethyl)quinoline (1.97 g, 10 mmol), described in Bulletin of the
Chemical Society of Japan (1988), 61(10), 3531-7, in a proper solvent (acetonitrile, DMF,




(3x200nL). The organic phase is dried over nmagnesium sul fate and evapor at ed
under vacuum to afford the title conpound. Stage B: ethyl

1- net hyl - 2-[ 2- (NN- di net hyl car bamat e) phenyl ] pyri di ni ni um 3-car boxyl ate 20
triflate The title conpound is prepared according to the procedures in
stages A, B, C, D of exanple 1 fromethyl 2-(2-nethoxyphenyl)pyridine
carboxyl ate prepared in stage A Stage C ethyl

1- net hyl - 2-[ 2- (N, N-di et hyl car bamat e) phenyl ] -1, 4-di hydr opyri di ne- 3-
carboxylate 25 The title conpound is pyepared according to the procedure in
stage E of Exoianagtdac) is hddedcabdnyit acid, dimethyi-, 2-

1- met hyl - 2#%%- ?%)I N-;di @%h. | car bamat e hyen I(cmopgg/rp?t}é‘{l)rqp%vbﬁe\s,7(2égr%égyI ate
triflate prERF®@aredip Chenical Rapery) o4 BoZ T baysyultent splutdn s stirred for 24

1- met hy| - Zhous-af te drikichRinpdthwar (RSFTRL0I DR oIvert idvab A @ TNk the title

di met hyl ni coti nam de 78 CONMe2 N Mey CQANME2 Stage A
2-(2-nmet ho‘i?{f‘Bﬂ | ) - N\N-di et hyl ni cotinam de The title conpound is prepared

accor disng Stie Borl W-EmeBPosrbshtd)Bens 1R Y P SitRdroi .

2- chl or o- N, N- i rrgtzﬁyl i I(lzlot iﬂnarri de )des%??gggwigﬁmtaﬁgﬁ?%Slrﬂﬁfgﬁm%ﬁlgﬁ%ﬁf'ci nal

Cheni stry hg t%i gg'gs ,Ug'g (thisyzggi gg:_ordgtgatg dhegprocedure reported in stage E of example

1- net hyl - 2 [ Rorf NI2-gV, nedifiyth flodrbandd)eanB B fyttilnctorh, ' Lcar 1)

pyridiniumtriflate. Thel ti?l er conpoundpi g&sgﬁ? hﬁ%l}j%ﬁﬁ?ﬁlﬁn% E[gg?%e

procedur e FPESHAERE A st age B of exanple 8 from

2- (2- met hdSxppiplrsil &eﬂﬁl‘dﬁﬂﬁibfmﬂYlnf&mm[ﬂmdﬁnéﬁﬂca%aﬁﬁﬁﬁah%ﬁ‘th@éxﬁ{;lmex anpl e

1. to gt a%gn. hc_}_}:g,ggxrwl - 2-[ 2- (NN-di net hyl car bamat e) phenyl |™-1, 4- ydr o- N, N-
0 €

di et hyl ni I ham e title conpound is synthesized follow ng .the
procedur e FPEE in stage E of exanple 1 from

1- net hyl - - ( NN\ di met hyl car bamat e) phenyl | - 3- (NN-di et hyl car banoyl ) pyri di n
ium triflalVe ared in stage B. 15 Exanple 53 Preparation of

| - et hyl - 2-¥gy, i met hyl car bamat e) phenyl ] - 3-

(et hyl sul fogxl ) -1, 4-di hydr opyri di ne
07 “NMe,

Stage A: ethyl 2-(2-methoxypheny!)pyridine-3-carboxylate
_ A solution of emyl 2-chioronicotinate (1.85 g, 10 mmol), 2-1ﬁethoxyphcnylboronic acid {1.22
g 10 mmol), Pd(PPh;)s (5%mol), K,CO; (5g) in DMF/water (3/1) is stirred at 50°C for 12
15 hours. The reaction mixture is then pored on water (150 mL}. The aqueous phase is extracted
with ethyl acetate (3x100mL). the combined organic layers are washed with water
(3%x200mL). The organic phase is dried over magnesium sulfate and evaporated under vacuum
to afford the title compound.
Stage B: ethyl 1—methyl-2-[2-(N,N-dimcthylcarbamate)phenyl]pyﬁdininium-3-carboxylatc
20 triflate
The title compound is prepared according to the procedures in stages A, B, C, D of example 1
from ethyl 2-(2-methoxyphenyl)pyridine carboxylate prepared in stage A.
Stage C: ethy! l-methyl-2-[2-(N,N—dimethylcarbmnate)phenyl]-i,4-dihydropyridine-3—
carboxylate
25  The title compound is prepared according to the procedure in stage E of example 1 from ethyl
I-methyl-2-[2-(N,N-dimethylcarbamate)pheny!] pyridininium-3 -carboxylate triflate prepared
in stage B.
Example 52 Preparation of l~methyl~2-[2-(N,N~dimethyicarbamate)phenyl]-l,4—dihydro-N,N-

dimethylnicotinamide




US32Me NI f MO CGANMe2 Stage A

2- (2- et hoxyphenyl ) - 3- (et hyl sul fonyl ) pyridi ne The title conpound is

synt hesi zed followi ng the procedure reported in stage A of exanple 51 20
from 2-chl oro- 3- (net hyl sul fonyl ) pyri di ne described in the Journal of
Organic Chemistry (1979), 44, 3080-3082. Stage B: '

1- met hyl - 2-[ 2- (NN- di et hyl car bamat e) phenyl ] - 3- (et hyl sul f onyl ) pyri di ni um
triflate The title conpound is prepared according to the procedures
reported in stages A, B, C, D of { 257gxanple | from

2-(2-nmetho Me;3- (et hyl sul fonyl ) pyri di ne obtained in stage A 79
Stage C
| - met hyl - 2- di met hyl car bamat e) phenyl ] - 3- (net hyl sul fonyl ) -1, 4-

di hydr opyri di title conpound is prepared according to the procedure
reported in sfage E of exanple I from

1- net hyl - 2- [@Z-XNM)- di net hyl car bamat e) phenyl ] - 3- (et hyl sul f onyl ) pyri di ni um
triflate obtai ned in stag{e A. Exanpl e 54 Preparation of

N- et hy| - 19t3g8&An/r(ComathoxypheglitVedimethy luidotinemtidd pheny| | - 1, 4-

di hydr o- 3- aerditii ddRpbkdd 38 3R = e_A:

N- et hyl - 2= ( 2- tﬁgx ph_eﬁgrﬂ?%fégg%&tﬁgglugl %onaﬁ?%{aca%bs%ep‘tofﬂ‘aé"p@oﬂpound is
synt hesi Ze@%gg‘gm- d"fhﬁ@ﬁw tepmride dessabedbndhd fougtabgf MedicfnabCherpibtey 51
from N-sret19i9), 320h)0r998- pyri di nesul fonam de (1.72 g, 10 mmol) reported in

Menoi r es e 1 Aﬁ_adem e Royal e de Medeci ne de Bel gi que

(1974) , 47(B38e 210.1-mgthyl:2-[3-(N.N-dimethylcarbamate)phenyl]-3 (N, N-dimethylcarbamoyl)

N- et hyl - |pyrigindyd eriBatg.2- (N, N- di net hyl car bamat €) phenyl | - 3- pyri di ni unsul f onam
de triflate 15 The title conpound is prepared according to the procedures
in stage SaltA‘,e téf" C?fflpfﬁngfs Sgggliﬁichg fqllo“prrgo\‘g? procedure reported in stage B of example 8

2{ met hy| - Jrof2-(Reinbrionyp ity N, N Ayl dbdiRaidt QRAMAEC READBF S4mpld 1St 208 A
age ] )
N- et h&l - 8 hyt—25 2 (N, NBFREh P QY Himesicabampgiphenyl] 4, diihydie-5:/6-
pyri di nes wlifhaindricdinamide. '
The title compound is synthesized following the procedure reported in stage E of example 1
from - l-mfethyi-Z-[Z-(N.N-dimethylcarbamate)phenyl]—3-(MN—dimcthylcarbamoyl)pyﬁdinium
triflate prepared in stage B. - :

15 Example 53 Preparation  of |-methyt-2-[2-(N,N-dimethylcarbamate)phenyl]-3-
(methylsulfonyl)-1,4-dihydropyridine
SOzMe

N
Meo

PN

Stage A: 2-(2-methoxyphenyl)-3-(methylsulfonyl)pyridine
The title compound is synthesized following the procedure reported in stage A of example 51

NMEz

20 from 2-chloro-3-(methylsulfonyl)pyridine described in the Journal of Organic Chemistry
(1979), 44, 3080-3082.
Stage _ B: l-mcﬂ1yl-2-[2—(N,N-dimethylcarbamate)phenyi]-3-(methylsulfonyl)pyridinium
triflate
The titie compourd is prepared according to the procedures reported in stages A, B, C, D of
25  example | from 2-(2-methoxyphenyl)-3—(methylsulfonyl)pyridine obtained in stage A.




The title conmpound is synthtsized according the procedure described in
stage E of exanple I 20 from

N- et hyl -1 - met hyl - 2-[ 2- (N, N- di et hyl car bamat e) phenyl ] - 3- pyri di ni unsul f onam
de triflate prepared in stage B. Exanple 55 Preparation of ethyl

1- met hyl - 6-[ 2- (N, N- di et hyl car bamat e) phenyl ] -1, 4-

di hydropyri di ne-3-carboxylate 10 J~ COOEt Me2NON i i M 25 Stage A
6- ( 2- net hoxyphenyl )nicotinonitrile 80 A solution of ethyl

6-bromoni cotinonitrile (1.81 g, 10 mmy) described in the Journal of

O [ ] Stry~.2001, h I ' i 1.22 g,
T0 ol ) ST opGs' (el e B AT bR 275,

50C f or 1dihyxsepysidindhe reaction nixture is then pored on water (150 ni).

Th ' ' . . T nmbi ned
ohe 29ueo, AIPSRpbaeTE AR Wil BRE RS h IALCE Ligplfe co) noc
over magnéen uinmetiv-3[2-(MNetimethylcarbanmte)pheud]-3 methylsnlfooylpifidingmt heflatt i t | e

conpoupd. . . L1 hyl ,
1-neth€|-g§%ggﬁﬁgﬁ? i met hyl car bamat e€) phenyl ] pyri di ni ni um 3-car boxyl ate
triflate Exame S4i PieparativmpefuNendthyldrmagayl-&d 2 4¥ odiniethglcarbandiptpngt-ddur es in
stages A, 4; 2l |  from 6-(2-nmet hoxyphenyl)nicotinonitrile
pr epar ed ?nﬁyd;%g%n%ﬁes@%fﬂ%@'ﬁ% et hyl

1- net hyl - g NRM®& i et hyl car bamat e) phenyl ] - 1, 4- di hydr opyri di ne- 3-

car boxyl ate Hhe title conpound is prepared according to the procedure
reported i st E of exanple | 15 from et hyl

1- met hyl - 6Meg-t#N- di met hyl car bamat e) phenyl ] pyri di ni ni um 3- car boxyl at e
triflate prgpared in stage B. Exanple 56 Preparation of ethyl

| - met hyl - 5972-NM¢2N- di net hyl car bamat e) phenyl ] - 1, 4- di hydro

pyridi ne- ﬁ'a&q{:%mdh%f{%xypggnw}h-pyridinesulfonamide

10 The title compound is synthesized according the procedure described in stage A of example

51 from N-methyl-2-chloro-3-pyridinesulfonamide (1.72 g, 10 mmol) reported in Memoires
-de 'Academie Royale de Medecine de Belgique (1974), 47(3), 131-210.
Stage B: N-methyl-1-methyl-2-[2<(V, N-dimethylcarbamate)phenyl]-3-pyridiniumsulfonamide
triflate |
15 The title compound is prepared according to the procedures in stages A, B, C, D of example 1
from N-methyl-2-(2-methoxyphenyl)-3-pyridinesulfonamide prepared in stage A
Stage C: N-methyl-1-methyl-2-[2-(N, N-dimethylcarbamate)phenyl]}-1,4-dihydro-3-
pyridinesulfonamide
The title compound is synthtsized according the procedure described in stage E of example 1
20 from N-methyl-1-methyl-2-[2-(¥,N-dimethylcarbamate)phenyl}-3-pyridiniumsulfonamide
triflate prepared in stage B.
Example 55 Preparation of ethyl 1-methyl-6-[2-(N,N-dimethylcarbamate)phenyl]-1,4-
dihydropyridine-3-carboxylate
O

MezN)j\O COOEt

25  Stage A: 6-(2-methoxyphenyl)nicotinonitrile




OANMe2 Me 20 Stage A ethyl 5-(2-nethoxyphenyl)pyridi ne-3-carboxylate A

sol ution of ethyl 5-brononicotinate (2.29 g, 10 mmol), prepared as reported
in the Journal of Medicinal Chem stry 1995, 38, 1608-28, 2-nethoxy phenyl
boronic acid (1.22 g, 10 mmol), Pd(PPh3)4 (5%l ), K2CO3 (5g) in DVF/ water
(3/1) is stirred at 50C for 12 hours. The reaction mxture is then pored
on water (150 nlL). The aqueous phase is extracted with 25 ethyl acetate
(3x1 00nmL). the comnbined organic |ayers are washed with water (3x200nm.). The
organi c phase is dried over nagnesiungﬁulfate and evapor at ed under vacuum

to afford gt i el : ) I o

Vot hyl - & Pty 4 ik SERAHBieoib AR cra1th W mmol) deserbeg Inthe Jowrmel . o
trifl at e. OsganicHchemistiye2086.nG0 UHP-1582,pd-mpthpegphenylboradicragid 0.22he 1pmasdjlur es
reported i fr L

502" ot ho shanoperion. dock (G DRIAHEE Byl s SEREHYNG fr 2 by, T

pr epar at i HWctsh reikg is themppied lon Bafep (IGAPNL) dTeestghsdus phdse isexadgpddenith dthyl | 4-

di hydr Qpyr, . e 5 i C i r cordi ng
Lo T he b Seeht P Talif ThY (e brfal ek Sr LA B (AR EPRORD) 56

1- met hy| - Stegpgic phaspligidnas: o¥pr magrissinmtsubfzsh end EYapymicd iundenivasnus: affoukit at e

triflate ggg i1 N stage B. Exanple 57 Preparation of ethyl

1- net hyl - 2- | 2-; N, N- di met hyl car bamat e) phenyl | - 1, 4-

di hydr oqu iBie ethyt al-methylt G2« V. Aodioethylcarbm@e)phany ipyddininign deparbdxylse hy |

2- (2- met hgyurhenyl ) qui nol i ne- 3-car boxyl ate A solution of ethyl

2- chl or oqui nol i ne- 3- car boxyl at e 4.2. 01 g, 10 mol), prepared as described
i n t ha®JohPks e compeynddnpreprardaseosding toxhgmocedgres D5tagesys 1) C, D of example !

2- met hoxy gb@syb yﬂxeaﬁ)n%oti&oki@%p%paéﬁiﬂ@@m Pd( PPh3) 4 (5%l ), K2C03
(59) in DVF/water (3/1) 1s stirred at 50C for 15 12 hours. The reaction

m xture St :poédéﬂ obrmgiyke-[2- @H-dimethyleprhamateipbenyd]- whdibpdrppyrifine 8x t r act ed
W th ethytargiolat e (3xI OOnl). the conbined organic layers are washed with
wat er (3x200nl). The organi c, phase is dried over magnesi um sul fate and
evapor at e PUHFSEMPIIS R Prepyed $CoRmE ¢ e precedire BRprsdig stage E of example |

15  from ethyl 1-methyl-6-[2-(N,N-dimethylcarbamate)phenyl]pyridininium-3-carboxylate triflate
prepared in stage B. _ ' .
Example 56 Preparation of ethyl 1-methyl-5-[2-(N, N-dimethylcarbamate)phenyl]-1,4-dihydro
pyridine-3-carboxylate

COOE!

i | " I

07 "NMe; Me

20  Stage A: ethyl 5-(2-methoxyphenyl)pyridine-3-carboxylate
A solution of ethyl 5-bromonicotinate (2.29 g, 10 mmol), prepared as reported in the Journal
of Medicinal Chemistry 1995, 38, 1608-28, 2-methoxy phenyl boronic acid (1.22 g, 10
mmol), Pd(PPh;)s (5%mol), K,CO; (S5g) in DMF/water (3/1) s stirred at 50°C for 12 hours.
The reaction mixture is then pored on water (150 mL). The aqueous phase is extracted with

25  ethyl acetate (3x100mL). the combined organic layers are washed with water (3x200mL). The
organic phase is dried over magnesium sulfate and evaporated under vacuum to afford the
title compound.
Stage B: ethyl 1-methyl-5-[2-(N,N-dimethylcarbamate)phenyllpyridininium-3-carboxylate
triflate.




St age B: et hyl

| - met hyl - 2-[ 2- (N, N- di net hyl car banmat e) phenyl ] qui nol i ni um 3-carboxyl ate 20
triflate. The title conpound is prepared according to the procedures
reported in stages A, B, C, D of exanple | from ethyl

2- (2- met hoxyphenyl ) qui nol i ne- 3-car boxyl ate prepared in stage A Stage C
preparation of ethyl I-nethyl-2-[2-(N, N-di methyl car bamat e) phenyl]-1, 4-

di hydr oqui nol i ne- 3-carboxyl ate. 25 The title conpound is prepared accordi ng
to the procedure described in stage Eg Ef exanple | from et hyl

1- et hyl - enyl umol |um3 ar | ate
triflate %Bér é‘pl)egiérge 9&{’?%@5&8@5&&@?{1% X‘]S{J'g’f)s rfﬁﬂ Hn Bt?geét%‘l;ﬂb bl
1- et hyl - 8xanidle( Nréwn ehpiet- @y!hﬂmahmﬂ@ypﬂmnydrkex&la&prepared in stage A.

5. (3 mot kb ptrony ARERE o Fb? oo OB SRc napag gt =

8- brormqudlllmdromd&edmaﬂmxxlhtate (2.01 g, 10 mmol), prepar ed as described in

p( pPn3) 4 TRERESpRRpd i oA ELRAREYG ARpAR A cr il sagt e e Lo ¢ o1
12 hour s. friinethyk hotethyhS-63-4Y. thbmtlzylvtalrmrnapaphenyl}pmnmmhmm §-t&Boxyla)e trillte aqueous

phase is hedoopth ethyl acetate (3xIOOrL). The combined organic
| ayers argﬁéé\/a@ﬁl Sggvlth wat er (3x200mL). The organic phase is dried over

magnesi unExample 5 Prgpatationpf othylt lewethylePel2-(Waé- dinvthylahhrhate Jphddyl- 1t4-t | e
conpound. d:ﬂf’dzéfu%ﬁnﬁs-c@rb

1- met hyl - di met tcar bamat e) phenyl ] qui nol i ni um 3- cabboxyl at e
triflate. ®onpound is prepared according to the procedures
reported B, C Dof exanple | from ethyl

8- (2- met hoxyp Ui nol i ne- 3-car boxyl ate prepared in stage A. Stage C
et hyl 1-met hyIM@-T22( N, N-di net hyl car bamat e) phenyl ] - 1, 4- di hydr oqui nol i ne- 3-
15 carboxyl ate. JThe title conpound is prepared according to the procedure
reported in st@geNNE0f exanple | from et hyl

1-net hyl -§; %e areyi\b@ g@&gydéﬁ%{ﬁmﬁ):gr}g%ul%l nol i ni um 3- car boxyl at e

triflate
A soiutlon of ethyl 2-chioroquinoline-3-carboxylate (2.01 g, 10 mmol), prepared as described

in the Journai of Organic Chemistry 2003, 68, 9517-9520, 2-methoxyphenylboronic acid
(122 g, 10 inmol); Pd(PPhs), (5%mol), K2CO5 (5g) in DMF/water (3/1) is stirred at 50°C for

15 12 hours. The reaction mixture is then pored on water {150 mL). The aqueous phase is
extracted with ethyl acetate (3x100mL). the combined organic layers are washed with water
(3x200mL). The organic phase is dried over magnesium sulfate and evaporated under vacuum
to afford the title compound.

Stage B: ethyl 1-methyl-2-[2-(N,N-dimethylcarbamate)phenyl]quinolinium-3-carboxylate

20 triflate.

The title compound is prepared according to the procedures reported in stages A, B, C, D of
example 1 from ethyl 2-(2-methoxyphenyl)quinoline-3-carboxylate prepared in stage A.

Stage C: preparation of ethyl [-methyl-2-[2-(,N-dimethylcarbamate)phenyl]-14-
dihydroquinoline-3-carboxylate.

25 The title compound is prepared according to the procedure described in stage E of example 1
from ethyl 1-methyl-2-[2-(V,N-dimethylcarbamate)phenyl]quinolinium-3-carboxylate triflate
prepated in stage B.

Example 58 Preparation of ethyl 1-methyl-8-[2-(N,N-dimethylcarbamate)phenyl]-1,4-
dihydroquinoline-3-carboxylate.




Exanpl e 59 Preparation of 1-[2-(NNdinethylcarbamate)phenyl]-2-nmethyl-1, 2-
20 di hydroi soquinoline. \Me ~ Y O Stage A

1- (2- met hoxyphenyl )i soqui noli ne. A solution of 1-bronoisoquinoline (2.06 g,
10 mmd), prepared as described in European Journal of Organic Chem stry
2002, 4181-4184, 2-nmethoxyphenyl boronic acid (2.79 g, 10 25 mol),
Pd(PPh3)4 (5%l ), K2CO3 (Sg) in DMF/ water (3/1) is stirred at 50C for 12
hours. The reaction m xture is then pored on water (150 nL). The aqueous
phase is extracted with 83 ethyl ace gte (3x 100nL). The conbined organic
| ayers are washed i ¢ (3x200mL)"" The organic phase is dried over
magnesi um sul f at 6 1d q aporated under vacuumto afford the title
conmpound. Stage B N
1-[ 2- ( NN\ e rbfyat e) phenyl ] - 2-met hyl i soqui noliniumtriflate. 5 The
title conpound i} o'epared according to the procedures reported in stages
A B, C Dof exaggle 1 from 1-(2-nethoxyphenyl)isoquinoline prepared in

stage A Stage C
I-[2-(N, NSiageht il 847 Bisthexhenydayingline-3erhepylatg, 2- di hydr oi soqui nol i ne. The

title CO”RQUﬁlﬂod @faa{yce Bk dRitbqainsIeH-BbdxPlalcRE0 PE OOSHHSIS préphRh hedskibeat 20e E

of exanpl e

| - [ 2- (NN ¥ ﬁ%‘f”rﬁw E’a?@é?f’eﬁs%})’ phiesheyyrbenylborppici acith (- Hori W9 armel),i Rd(BRbe)« pr epar ed
in stage (St’ﬂmﬁ) IEEWRBQ iﬁQ)ﬁF%&ﬁ'QB}ans Gfrred at 50°C for 12 hours. The, reaction

2-met hyl - 4- 2- (ﬁg{wﬁlcarbanate_ﬁgen yl] 2- di hydr oi soqui noline. \ |

N, Me St aﬂ@J% )i (fﬂi“‘r?B‘f Ph?éﬁ is pxtractegyigh ethy] aggtate

4- br onoi sgawuﬁﬂJ)J '[lﬁa &oamﬁdg;?gam lﬁiead ire \Wsm&mdwaér BR360n ) Fhd Brehdle Jour nal
of Crganlc Che %tRéHZOOB 68, 9412-9415, met hoxyphenyl boronic acid
(2.79 g, e FEERFSER PHBiFornd W Gndey vaFpumAg alerd the Brle) s
stirred aéonﬁﬁﬁd or 12 hours. The reaction mxture is then pored on water
(150 ). . Jhe \qy has tracted with ethyl acetate (3x| OOr). The
conbi :& %%‘%f@ ﬁ‘itjjelrg‘ g‘?"gs'tﬁ@ﬁédl“ﬂﬁ ‘Pﬁ%@%@é@@ﬂ‘l?’“‘ﬂ‘ﬁé&&xﬂ‘ﬂ@am c
phase is diflaled over nagnesi um sul fate and evaporated under vacuumto afford
t he

'_[_i tl 'Fhectﬁmgl%ggﬂnd is prepared according to the procedures reported in stages A, B, C, D of
-example 1 from ethyl 8-(2-methoxyphenyl)quinoline-3-carboxylate prepared in stage A. .-
Stage C: ethyl 1—ri1cthyl-8-[2~(N,N-dimethylcarbamatc)phenyl]-l,4-dihydroquinoline-3-

15 carboxylate.
The titie compound is prepared according to the procedure reported in stage E of example 1
from ethyl 1-methyl-8-[2-(N,N-dimethylcarbamate)phenyl]quinolinium-3-carboxylate triflate
prepared in stage B.
Example 59 Preparation of 1-{2-(V,N-dimethylcarbamate)pheny!}-2-methyl-1,2-

20  dihydroisoquinoline.

Stage A: 1-(2-methoxyphenyi)isoquinoline.

A solution of 1-bromoisoquinoline (2.06 g, 10 mmol), prepared as described in European

Journal of Organic Chemistry 2002, 4181-4184, 2-methoxyphenylboronic acid (2.79 g, 10
25 mmol), Pd(PPh;)s (5%mol), K,CO; (5g) in DMF/water (3/1) is stimmed at 50°C for 12 hours.

The reaction mixture is then pored on water (150 mL). The aqueous phase is extracted with




Stage B: 4-[2-(NN-dinet hyl car bamat e) phenyl ] - 2- net hyl i soqui nol i ni um
triflate. The title conmpound is prepared according to the procedures
reported in stages A, B, C, D of exanple |I from 4-(2-methoxyphenyl)

i soqui noline prepared in stage A. 25 Stage C
4-[2- (NN-di met hyl car bamat e) phenyl ] - 2- et hyl -1, 2- di hydr oi soqui nol i ne. The
title conpound is prepared according to the procedure reported in stage E

of exanple | from
4- (2- (NN-di et hyl car bamat e) phenyl ] - 2-mgg hyl i soqui noliniumtriflate obtained

in stage @hylkxetatel(3xi®0mPY). dharcainbingd Glfgaiﬁi: Maykrs are washed with water §3x200%16)x
| - met hyl - 7T%ng*émtsh}/ﬁ£ar bamat e gi)“ ql hydr oqui nol i ne- car yl ate
84 O R Sed o4 AgngHing pu Btaapd evaporated under vacuum to afford

N- net hyl - 7th(:ml¢\bcuhmnd1yl car bamat e) qui nol i ni um 3-carboxylate triflate (100

, 0.22 r IellnEtO-l 10 nmL) was added
&gBI—M (3@ J: H Iﬁ;ﬁme%ﬁa&%@ﬁ%ﬁ’gﬁwﬁ“ rmethylisoqupelisiumpsiflgte.f or 3 hours at
room t eﬁpeTlEttule@pnmmﬂns prepeieli ctarding o uﬁfpﬂfcec(u;’es%;)on@(!‘ﬁ‘l s‘i‘ﬁé@soﬂrﬁtt qgopf Et OH,
the resul ting AqUEQUS ST xtracﬁ twce with CHC

Aft er gﬂgl ng %g%ﬁ‘ () Wﬁ‘ﬁ%‘l"éﬂ“‘B"n"mﬂaﬁé’éhs‘Egc%hromat ography on

Si I i ca geI_Ewété‘orldédNMnmhylcﬂbammﬁmglpznnéﬂQd-ﬁQ%nh’yld?dgéiqmﬁaﬁﬁi@]f" e 62
A ep? Laf : O@‘ Qﬁ'&%ﬁﬁﬁe“t”ﬁ y1 PRI A°RORAiRE L) the Procgrups igpested isstage E of example |
QUI nol i ne- f@‘%ﬂ%&%@néhﬂcal’mwenﬁ] -2nietiplioqinoliiunVifkREri datddSn €4 Ound s

pr epar gd q@ reported in stage A of exanple 61 froma solution of e
1-met hyl - 5- (N, N-di met hyl t hi ocar banat e) - S- G- qui nol i ni um 3- car boxyl at e
triflate grappietd Areparationgfl-Bethfl-eRa@pV-dinfethysmanhe)phchyRrienar at i on of
1- net hyl - %gyml};-sgh ,le carbamate)-3-(4,5-di hydro-4,4- i s

di met hyl - 2- 6xazol'yl') -1, 2- di hydr oqui nol i ne Me2N O O N M

Stage A: 4-(2-methoxyphenyl) isoquinoline.

15 A solution of 4-bromoisoquinoline (2.06 g, 10 mmol), prepared as described in the Journal of
Organic Chemistry 2003, 68, 9412-9415, 2-methoxyphenylborenic acid (2.79 g, 10 mmol),
Pd(PPh;); (5%mol), K,CO; (5g) in DMF/water (3/1) is stirred at 50°C for 12 hours. The
reaction mixture is then pored on water (150 mL). The aqueous phase is extracted with ethyl
acetate (3x100mL). The combined organic layers are washed with water (3x200mL). The

20 organic phase is dried over magnesium sulfate and evaporated under vacuum to afford the
title compound.

Stage B: 4-{2-(N,N—dimethylcarbamate)phenyl]—2-meﬂ1ylisoquinolinium triflate.
The title compound is prepared according to the procedures reported in stages A, B, C, D of
example ! from 4-(2-methoxyphenyl) isoquinoline prepared in stage A.

25  Stage C: 4—[2-(N,N-dimethylcarbamate)phenyl]-2-methyl—l ,2-dihydroisoquinoline.

The title compound is prepared according to the procedure reported in stage E of example |
from 4-[2-(N.N-dimethylcarbamate)phenyl]-2-methy!isoquinolinium triflate obtained in stage
B.

Example 61 Preparation of ethyl l-methyl-?-(MN-dimethylcaIbamate)—l,2-dihydroquinoline—

30 3-carboxylate




The title compound is prepared as reported in stage A of exanple 61 from
1-met hyl -5- (N, N

di et hyl car bamat e) - 3- (4, 5- di hydr o- 4, 4- di et hyl - 2- oxazol yl ) qui nol i ni um
triflate prepared in stage D of exanple 8. 20 Exanple 64 Preparation of

et hyl 1-nethyl-5-(N. N-dinethyl carbamate) -1, 2-di hydropyri di ne- 3-carboxyl ate
O COOEt o~ N1 185 The title compound is prepared as reported in stage
A of exanple 61 fromethyl 1-nethyl-

(N, N-di nmet hyl car bamat e) pyri di ni um 3car Igaxyl ate triflate prepared in stage C

of exanpl e 27 OBt epar ati on of ethyl -
| - met hyl - t hy] t hi ocarbamate) -1, 2-di hydro-S-S- 5
pyri di ne-3 xy at®@’ 1l ANUS ~ 'COOB The title conpound is prepared as

reported in stage A of exanple 61 fromethyl 1-nethyl 5-
(N, N-di et Ty kmﬁtﬂﬁc’dfbm?m-ﬁktl@t-ﬁ-(ﬁMd:ﬂbﬂ%ll:’%ﬁﬁ%#@&,}},?@f%un}g  RhERRAedaln stage

B of exanp 9 ara
1- et hyl - 3J ??\1 \P#@Fﬁ@ E"&P%‘Eﬁ(‘aﬁfa%g of exagpple 1 in EtOH (10 mL) was added NaBH,

di met hyl ca@3baigtlaymdl). Zﬂﬁlrbgﬁﬁ&]ﬁpm;‘( The title conpound
t age ﬁ,&wo‘?%esggle& 61 rzact)rlﬁlj\I T FRETPRPHrS; - %W

i's prepar
di et hyl 5(ilar S?n"g% r5(-5("?&' @@F‘f?ﬁ?’ﬁ?‘?’b@rﬁﬁ‘aﬁa E)Whmahquetumphase fwlaaémaécepar ed
in stage mele with examal e 3;1 IOE)fﬂ_[]p'&ﬁé? p th
5- (N, N- di Garpamate) - 1 met hyl - 1, 4- g‘&?ﬁdri % ﬁofﬂgP ry‘ﬁ”B’oﬂ?ftbt e. o
~N1OH H gf-%& & y on silica gel atforded the title compound in2 60% yleId

Example 62 Preparation of ethyl 1-methyl-5~(N,N-dimethylthiocarbamate)-1,2-dihydro-5-§-

quinoline-3-carboxylate

0
MEzNJkS )
COOEt

N

1
16 Me

The title compound is prepared as reported in stage A of example 61 from a solution of ethyl

1-methyl-S-(N.N-dimethylthiocarbamatc‘)-S-O-quiﬁolinium-3-carboxylatc triflate prepared in

stage B of example 5.

Example 63 Preparation of l-methyl—S-(N,N-dimethylcarbamate)—3-(4,S—dihydro-4,4-
15 dimethyi-2-oxazolyl)-1 »2-dihydroquinoline

0
I A,
M

The title compound is prepared as reported in stage A of example 61 from 1-methyl-5-(N,N-
dimethylcarbamate)-S-(4,5-dihydro-4,4-dimcthyl—Z-oxazolyl)quinolinium triflate prepared in
stage D of example 8.
20 Example 64 Preparation of ethyl l-methyl-S—(MN-dimethylcarbamate)-l,2-dihydropyridine-
3-carboxylate
|

N__O COOEt
-~
T

N
I




N M 20 Stage A: nethyl 5-methoxyquinoline-3-carboxylate. To a sol ution
of tert-butyl N (2-fornyl-3-nethoxyphenyl)carbamate (7.8 g, 31 mmol)
[described in Adv. Synth. Catal. 2003, 345, 743-765] and nethyl

trans- 3- net hoxyacrylate (7.4 nL, 68.4 mmol) dissolved in 150 nil of

met hanol , was added slowy 100 nL of an 25 aqueous sol ution of hydrochloric
acid 3M The resulting m xture was stirred under reflux for g~ 86 3
hours. The reaction m xture was then cooled to roomtenperature and
neutralised b}/ addi ng Na2CO3. The aqueédus sol ution was extracted with
CHzCl 2 (4xT8® %190mwwei ig orepirad as remrg:dnn staéeaa{ OF Exahiplecs 10 dre Sth PV EfedPISO?

filtered apg P@ﬂg crude duct was then filtered
on silica gel (Ac%Et cycl oHexane Plg%])'m’fyks%?lﬂﬁ?@egg’egﬁ'séﬂge@cﬂfﬁm@ of
nol ecul ar fornula Cl2H 1NG3. Aspect: yellow powder. Melting p0| nt: 1020

NVR spect r garple (68 ag; %1 ?__ép hem cal shifts rg-')

mul ti pl i ci ty lﬂge rEH i of gthﬁqc §ﬂl?ltl B‘f’ 'B‘ghy(i‘("}ﬁ"arﬁwate)fil Bdihydre-54 3.99
(s, 3H)3 3piaisine ﬂmqrylatzo NMVR spectrum of the carbon In CDCI3 at 75MHz,
chem cal sh||fts (ppm and nature of the carbon: 166.1 (C), 156.1 (O,

150.6 (C), %@coa@&g (CH), 132.3 (CH), 122.0 (O, 121.4 (CH), 119.5

(O, 105.1 ( 53.9 (CH3), 52.5 (CH3). Infrared spectrum 15 IR spectrum
was obt ai ned as patassi um brom de pellets. Absorption bands are given in
cm': 1728 (C=0),! 1281, 1110, 815. Stage B:

5- Hydr ox Rlel | ) of conpound
prg%ar edque cﬂﬁpéﬁgl@g’iol veg s néb%ggd "smg?%éﬁéaﬂggggﬁ)"g‘oq@{‘ |ltr5r¥PFﬂ§1 SHBr

st age
(48W % wa@ thingnehamate)- -b1kpristinion- 3narhozylaté\ptepired D bthROB fol@xdnf@Ct | ON
20 m xturest o roomterrperature the pH was adjusted to 2.0 with an aqueous
solutl%n O—|2M After filtration of the insoluble matter, the pH was
adj ust £d g'repafption he ofpr eci- pﬁﬂiﬂtiie(mm-meihylchﬂ;bﬁﬂma&)fs-@rm dried

at 70C. 3cﬁn@h3(lt}ﬁrlﬁhﬂte)-55@ihy@ifoppﬁ&ﬁlémt of nolecular formula CIOH/NO3 was
obt ai ned. A,spect br Qun sol’i d.

N._O

N
|

The title compound is prepared as reported in stage A of eiample 61 from 1-methyl-3-(N,N-

diethy!carboxamido)-5-(N,N-dimethylcarbamate)pyﬁdinium triflate prepared in stage B of
15 example 31.

Example 67 Preparation of methyl 5-(N,N-dimethylcarbamate)-1-methyi-1 4-
dihydroquinoline-3-carboxylate.

O

0 H H
©f3’°°°”e

Stage A : methyl 5-methoxyquinoline-3-carboxylate.

To a solution of tert-butyl N-(2-formyl-3-methoxyphenyl)carbamate (7.8 g, 31 mmol)
[described in Adv. Synth. Catal. 2003, 345, 743-765] and methyl trans-3-methoxyacrylate
(7.4 mL, 68.4 mmol) dissolved in 150 ml of methanol, was added slowly 100 mL of an

20

25 aqueous solution of hydrochioric acid 3M. The resulting mixture was stirred under refiux for




Melting point: >260C. 25 NWVR spectrum of the proton In DVSO- d6 at 300MHz,
chem cal shifts (ppm and nmultiplicity: 10.91 (s, IH, 9.25 s, IH 9.04 (s,
| H, 7.70 (dd, J = 7.9 Hz and 8.3 Hz, IH), 7.53 (d, J = 8.5 Hz, IH), 7.02
(d, J =7.5 Hz, I H. NWR spectrumof the carbon 30 In DMSO- d6 at 75MHz,
chem cal shifts (ppm) and nature of the carbon: 166.7 (C), 154.8 (O,

150.3 (¢, 150.1 (CH), 133.5 (CH), 133.1 (CH, 122.4 (C, 119.3 (CH, 118.5
(©, 109.8 (CH). Elenental analyse 87 Anal: calcd for COH/NG3: C, 63.49;

H 3.73; N, 7.40. Found: C, 62.96; H 385; N, 7.38% Stage C. Mt hyl
5- hydr oxy q@ihoutsi Fre-réactiar nixuyé ahﬁhenT&ho&dw:%Bﬁri&thPa £ ompound
deé&} ié%l%#ga I%%d g}bé@gﬁt rat ed

prepared i g I n_met hanol (250 nL) was a

H2SO4. Therhra%(g' ?%‘? AR “’%%&f‘%te&n‘a@r GHEl udx156r mR), Heucsntawd 5

t hen evapocraeid leygrshaert daied ovei eSS GitereddRl BEndd f el After
ioneof NaGEI Z%Adrqnﬁ% vr% X tJr"%wv\(far%d%

neutral i zat] ' anR..agueous sol ut
extracted \EI)\AI-O'([a HCt\tgqt&%]&mg%%’?‘i?‘é“@%@fk)é“ﬂ%“@%‘“&’d%Fm@@réﬁéaﬂf@omnmﬂs wer e
washed Wi t Rf beleewdar fardDlard,)H,, NID/. Adbeal QElloW3WEer. i | tered and evapor at ed

under vacuymyinkh6in qt)éaﬁ obt ai ned was then filtered on silica gel
(CH2Cl 2: et hy ‘ate/T:1) to afford 1.2 g (yield: 33% of conmpound of

mol ecul ar on 10 Aspect: yell ow powder Meltin point: 200C
(degrad.) j f th oton In DMSO d6 at 300MHz, chem cal shifts
(ppn) and nrulJ !Fﬁt t. %Pﬁg"%@ ‘%T‘.“(‘f&F i“g‘{s 8F'il!j‘}: “@.f@ﬂ“i{"gstwfﬁﬁ,(s, 1$D.0518 6, 1H), Hpg 7. 71

(dd, J = 8(m, 2E0H-85.(m, Hd), 309 k) 3HY 388 ({ dH).J = 8.3 Hz, 1 H), 7.02 (d, J = 7.7
Hz, | S0 1HiMR%Sp@dnubiSof tardboh VR SPectrum of the carbon In DVMSO-d6 at 75MHz,

chemi cal sthlg_séL(ﬁ_a'%—rmture of the carbon: 165.3 (C), 154.6 (O,
118. 1

o S S sl syt ol (o,
, . . . r rum specirum was al ne
AT 5%_54%8 RS ¥ &%Hsgéfp? i‘@ﬁ)’z‘gﬁﬁs(%rlélrji@ 119568, 105.1 1721

as potassi um brom de
(C=0), 12A¢H).PFHHCH;), 52.5(CHy).

Infrared spectrum

15 IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1728 (C=0), 1281, 1110, 815.
Stage B: 5-Hydroxyquinoline-3-carboxylic acid. '
7.3 g (33.6 mmol) of compound prepared in stage A dissolved in 150 mL of an aqueous
solution of HBr (48Wt%) was heated under reflux for 24 hours. After cooling the reaction

20 mixture to room temperature, the pH was adjusted to 2.0 with an aqueous solution of NaOH
2M. After filtration of the insolubie matter, the pH was adjusted between 5 and 6, and the
precipitate was filtered off and dried at 70°C. 3.5 g (yield: 55%) of product of molecular
formula C;oH;NOQ; was obtained. Aspect: brown solid.
Melting point: >260°C.

25 NMR spectrum of the proton
In DMSO-d; at 300MHz, chemical shifts (ppm) and multiplicity: 10.91 (s, 1H), 9.25 (s, 1H),
9.04 (s, 1H), 7.70 (dd, /= 7.9 Hz and 8.3 Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.02 dJs=175
Hz, 1H).
NMR spectrum of the carbon

30  In DMSO-d; at 7SMHz, chemical shifts (ppm) and nature of the carbon: 166.7 (C), 154.8 (C),
150.3 (C), 150.1 (CH), 133.5 (CH), 133.1 (CH), 122.4 (C), 119.3 (CH), 118.5 (C), 109.8
(CH).
Elemental analyse




Stage D: Met hyl 5-(NN-di met hyl car bamat e) - qui nol i ne- 3-car boxylate. To 0.7 ¢
(3.45 mol ) of conpound prepared in stage C dissolved in dry
tetrahydrofuran (30 25 nlL) was added 0.33 g (6.90 mmol ) of NaH (50%

di spersion in mneral oil). The reaction mxture was stirred for 1 hour
and then 635 L (6.90 nmmol) of N, N-di net hyl carbamayl chloride was -

I ntroduced before heating under reflux overnight. After cooling to room
tenperature, 15 nL of water was added and the THE was evaporated under
reduced pressure. The aqueous |ayer wgs extracted with dichl oronethane (3

X 50 m.) . Admd calodifor O, NOgaD)i63. @mlzfc;geﬁts—;wr[:gmmr Cetlﬁb %vgr%bggofms.f/l I Lered
and evaporgte en uum i cation by colum chronatography on
silica gelﬁg‘iﬁ‘?‘:{‘ullwe(Eh 8’%‘%&8’?‘9@}"@?“&% cacbaxyiate- (1/1) as el uent gave 757 g
(yield: 85Bda afspemsnmn of 8l g@f cormpoRtdl bRpartdinied BGA MKl Qds0 AEPELL 2da0R! e
yeIIOM/pog%g OEC n& 112C. 88 NWR spectrum of the proton |
CDC13 at 300 %‘Wg’glﬂo g‘:’n P%“’f%'ﬁﬁi““&\‘ra “ﬁ‘ﬁﬂ‘%“&ﬂl“ﬂ‘éﬁ"t’%ﬂ“x Gor24 howrs arg 2 b,
I Hé 885595 theh, evapbratéli tothalf b M)lum8 béXdre(adding 160 ML of Wter. IA fled meuttalB2tidsObith al= :7)) H?
an S,
3.10 (s, Hé"ﬂb‘e]“t?\ﬁ?&“°“8€$d‘ﬂ%%8¥ "1°H'é“‘%‘éﬂr‘5‘t§ﬁ*ﬁt2‘fteém‘i'§“a'ﬂ acr?m)éxm@r@m hel shifts
( r’r) and combined oxghnit hgera%re@ﬂashécﬁﬁltﬁhﬁﬁ)(lodﬁﬁf) ?drfe@)over Iﬁééb 3fiftdrdd ano0- (3 )
147. 3 121.7 (C
119 6 (O “’3%"%%" ‘éﬁ%"%"&’?“ “‘(’éﬁé "é’égﬂaweﬁ%\@) E“?fed Pﬁﬂ"ﬁ? gl (gﬁ)e@t pthvh | R
spectrum wa@atdlbtlhltmaﬂordsl Dt odd: Lﬂwbrcﬁmod@oml dfeinslecMiSRfAIA @) HRRBES are
given jgn %EFH—% n%]]ﬁ%[ 729, 1286, 1176, 1160. Stage E: Met hyl
5- (NN—glne ‘25 - 1- nmet hyl qui nol i ni um 3-car boxyl ate triflate. To 565
mg (2.06 ﬁ#&uﬁlai_§@WKﬁuﬂma¢&epared in stage D dissolved in 50 nL of
anhydrousbm&ﬁsgigmhggﬁgg%ggne was added, under N2, 256 L (2.27 mmmol) of
met hyl tri1 1T Uuoromne fonate. The reaction nlxture was stirred for 3
hours at MHBMSQeéynt3ANIHZ cherfiigal shifta (ipon) aod muhipliciot vEe4 (SQH’Y)Q9Q@?S mg), (yi el d:
100% of e | oc e |l e yel |l ow
powder . Nemﬁqngoﬁt(gp m%“m@g@c? %@%f’%g i}B &?@n C%%l%z at
300MHZ? chEMIE gK s,dHMf t s (ppn) and multiplicity: 9. 82 (s, 1H), 9.52 (s, IH),
8.28 (M R spodinfoffitkanty 69 and 1.6 He, 1H), 4.73 (s, GB), 4.05 (s,

CH3), 3.2/

In MSO dg at 75MHz, chemjcal shifts (ppm) and nature of the carbon: 165.3 (C), 154.6 (©),
150.2 (C), 149.3 (CH), 133.1 (CH), 133.0 (CH), 121.0 (C), 119.1 (CH), 118.1 (C), 109.6 {C),
52.4 (CHs).

20  Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1721 (C=0), 1277, 1115.
Stage D: Methyl 5 -(N,N-dimethylcarbamate)-quinoline-3-carboxylate.
To 0.7 g (3.45 mmol) of compound prepared in stage C dissolved in dry tetrahydrofuran (30

25 mL) was added 0.33 g (6.90 mmol) of NaH (50% dispersion in mineral oil). The reaction
mixture was stirred for 1 hour and then 635 WL (6.90 mmol) of N,N-dimethylcarbamoy!
chloride was introduced before heating under reflux ovemight. After cooling to room
temperature, 15 mL of water was added and the THF was evaporated under reduced pressure.
The aqueous layer was extracted with dichloromethane (3 x 20 mL). The combined organic

30 layers were dried over MgSO04, filtered and evaporated under vacuum. A purification by
column chromatography on silica gel with cyclohexane/ethyl acetate (1/1) as eluent gave 757
mg (yield: 85%) of compound of molecular formula CiaH1aN20;. Aspect: pale vellow

powder.




CH3). NWR spectrum of the carbon 25 In CDC13 at 75MHz, chemical shifts
(ppm and nature of the carbon: 162.1 (¢, 153.0 (C, 150.9 (CH), 149.6
(O, 142.4 (CH), 140.1 (O, 138.6 (CH, 124.2 (O, 123.9 (O, 123.3 (CH),
116.0 (CH), 54.0 (CH3), 47.2 (CH3), 37.3 (CH3), 37.0 (CH3). NMR spectrum of
the fluor In CDC13 at 282.5MHz, chem cal shifts (ppm: -79.0. 30 El enental
anal yse Anal. calcd for CL6HL7F3N207S : C, 43.84; H, 3.91; N, 6.39; S,
7.31. Found: C, 43.25; H, 3.86; N, 6.52; 5, 7.21% Infrared spectrum 89

| R spectrum was obtai ned as potassi um Bgon de pellets. Absorption bands are

gi ven in cMeling p6ing@iZ°C-0), 1268, 1159, 1029. Stage F. Met hyl
5- (N, N-di m -l -nmethyl -1, 4-di hydr oqui nol i ne- 3-car boxyl ate. 0.1
g (0.23 mD ARG c'“mepared in stage E and 54 ng (0.25 nmol) of

N- bi 82¥T1l_ 1ImCDEI; di mmmfmnmahmﬁsctpprﬁm_l}-_ﬂumﬁwy ?t4|5 d, o t@hzr 28N, g%e erature
in o n e jeaction m xture was
~diby gl&gt@g %ﬁz ‘Ilh%’hpdig(ﬂﬁr}; 149 8.5 Had B eptd @i a7 5(!1’4 ed over

washed vmt wat er
MpSO4, fil Ué)réﬂ%snéﬁ)e%é@(srm)eﬁliu(ndm) reduced pressure at room tenperature.
45 ng (yi ehﬂms@muum raaRQund of nolecular fornula CLSH 8N204 was

obt ai ned. ‘ASpect. DW powder. to Melting point: 130C (degr ad.) NWR

spect r um ofn GIMgs gr’iéMéiz ¢hamCBIGhFts fpndQAad/kiture 6FEEL£Bdn: $6Y.4 {_‘(? Brt),and
5“_“ %' g' ﬁ'fé{)lsl(()a) jlgoggc )111'4)J8(C§, ljla}ﬁgegql_éls@g)il@?(%lz:@ ), 1@'17( 73 g 17

(s, 3H, 3l F$523I(§3H3)237919(CXH§) 3@B(CHA5 NVR spectrum of the carbon | n CDCI 3

at 75 ifts and nature of the carbon: 168.3 (C), 154.4
(0, Nﬁo%@%@ (CI—IgPp?AfOl(C) 127.4 (CH, 117.2 (CH, 116.8(CQ)),

109. 7 ( CH)IR speetrgm(wasiobtaingd apotshigh, brasidSpdlielsi3h bsofphioR bardkiade, givah P cr CH3) |

21. 3 (CH2)p756 Nf5gan 88k, $PRCIIGYM 20 | R spectrum was obt ai ned as potassium
brom de pell ets. Absor ption bands are given in cmis 1725, 1679, 1390,
1270, 11 6§_gf;ﬁ4glethyl 3-(N,N-dimethylcarbamate)-1-methylquinolinium-3-carboxylate triflate.

- To 565 mg (2.06 mmol) of compound prepared in stage D dissolved in 50 mL of anhydrous
15  dichloromethane was added, under N2, 256 uL (227 mmol) of methyl

trifluoromethanesulfonate. The reaction mixture was stirred for 3 hours at room temperature.
Evaporation of:the solvent gave 903 mg (yield: 100%) of compound of molecular formula
CiH17F3N,0,8. Aspect: pale yeilow powder.
Meiting point: 170°C

20 NMR spectrum of the proton
In CDCI; at 300MHz, chemical shifis (ppm) and multiplicity: 9.82 (s, 1H), 9.52 (s, 1H), 8.28
(m, 2H), 7.82 (dd, /= 6.9 and 1.6 Hz, 1H), 4.73 (s, CHy), 4.05 (s, CH3), 3.27 (s, CH3), 3.06(s,
CHs).
NMR spectrum of the carbon

25 In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon: 162.1 (C), 153.0 ©),
150.9 (CH), 149.6 (C), 142.4 (CH), 140.1 (C), 138.6 (CH), 124.2 (C), 123.9 (C), 123.3 (CH),
116.0 (CH), 54.0 (CH3), 47.2 (CH3), 37.3 (CHs), 37.0 (CHjy).

NMR spectrum of the fluor
In CDCl; at 282.5MHz, chemical shifts (ppm): -79.0.

30  Elemental analyse
Anal. caled for Ci6H)2F3N;0;8 : C, 43.84; H, 3.91; N, 6.39; S, 7.31. Found: C, 43.25; H, 3.86;

N, 6.52; 8, 7.21%.
Infrared spectrum




Exanpl e 68 Preparation of

5- ( NNdi net hyl car bamat e) - 1- net hyl - 3- ( N- net hyl car boxam do) -

1, 4-di hydroquinoline. 0 ~NIOONHW NI f 25 Me Stage A

5- (benzyl oxy) - 3- (N- et hyl car boxam do) quinoline. 3 90 To Ig (3.6 nmol) of
conpound prepared in stage A of exanple 2 in suspension in 50 nL of dry
di chl or onet hane was added 3 drops of dry DMF. The solution was stirred
under N2 at OC and then 2.2 nL (25.2 nmol) of oxalyl chloride was added.
The reaction mxture was stirred for B9hour at roomtenperature and then

evapor at edIRisrdetrum wak nbéainegdiaepatassiom bFoRidSpdlies] AbsSrp mbgussa}@%,\ggpi icpdry
CH2Cl 2 ( 30;486) 28 I on was added to 9 nL (18 F et hyl am ne
| PRACE0L0E 1B b

of dry dichl oronmethane at 0C. The reaction

(2Min THF

m x][ u(r]I e Wag_ﬂﬂﬁI‘MﬁkﬁéﬁffNMdldEﬁlyitm'bhmate)QVﬂétﬂjrlgm-dlh;r&i@quﬁr{%ﬁﬁéé Qé}bgpgﬁeur e w?s

cooled to was_added queous | ayer

was ext racgtj gg@mz% ﬁ%@ W Prﬁﬁﬂﬁ%ﬁmﬁe ggn‘ﬁ?ﬂ me {4:25 muah Phikberaybhdi c

I alyer s erdhyiironieotinamide (B)GH) \lzmd sﬁx&ﬁfat hhﬁrtadperﬁu&(ﬁ{ I@MEB@H@ﬂlbz%lﬂleﬁfan he .
t t t t

scet ate aqoo nan PR reaRaRiRe WP ulnin 2B Sh HhE) b UmLb Mhwerisvialksrr 1 or mil a

G sH, 6N202¥assspasated, doied oye Mgﬁml.e Kilterb® hrid agp&ﬁxemhndeﬁ%u&ed 80ésadde bt mNVR

spectrum g}gmgr n at 30 Shl fts ( p

mul ti pl i C:}%‘)‘/‘I’ Q% 398 ‘ﬁ!eld Gﬁi& c]oiqfoung'\@émo%ﬁﬁar‘] CiplhigNAQy) was7 58 (m

2H), 7.36 ‘(bfﬁmeéi-i}.,m meb YeHow powddy., 6.85 (d, J = 7.2 Hz 1H), 5.13 (s, 2H),

2.97 (¢ IMelfin dﬂé,lﬁk& dm spectrum of the carbon In CDC1l3 at 75MHz,
chemi cal shifts na?ure of the carbon: 166.7 (C, 154.7 (O, | 20

149.8 (C) M@E@E{L@aﬁh&p@m (O, 131.3 (CH, 130.1 (CH, 128.7 (CH), 128.3
(1) 12t ercehsoiis it fany
(CH2), 26. é@ | nf rarlg%afa s%g%t(gp"(r%% (gif’?y %\%\é% Jlggt7d|lr{€$ 7580t assi um
br om de pé‘P‘il 352, 1485 673(4. drr Sk Has Hu@SSiensil s 1), 3,71 G, 3H), 3.61 (s, 2H),
: 3.17 (s, 3H), 3.10 (s, 3H), 2.99 (s, 3H).
15 NMR spectrum of the carhon -
In CDCI; at 75MHz, chemical shifts (ppm) and nature of the carbon: 168.3 (C), 154.4 (C),
150.3 (C), 142.9 (CH), 140.1 (C), 127.4 (CH), 117.2 (CH), 116.8(C), 109.7 (CH), 96.8 (CH)
51.2 (CHs), 39.5 (CH3), 36.9 (CH,), 36.6 (CH3), 21.3 (CH,).
Infrared spectrum
20 IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1725, 1679, 1390, 1270, 1168, 1146.

>

Example 68 Preparation of 5-(N,N-dimethylcarbamate)—l-methyl-3—(N-methylcarboxamido)—
1,4-dihydroquinoline.

25 Me

Stage A: 5-(benzyloxy)-3-(N-methylcarboxamido)quinofine.




1640 (C=0), 1265, 1091, 813. 25 Stage B:

5- hydr oxy- 3- (N- net hyl car boxanti do) qui noline. 391 ng (1. 34 nunol) of
conmpound prepared in stage A dissolved in 50 nL of ethanol was stirred in
presence of Pd/C 5% (276 ng, 0.13 mml) under an atnosphere of hydrogen for
3 hours. The palladiumwas then renoved by filtration and ethanol was
evapor at ed under reduced pressure. The 'H NVWR of the crude product showed
a part of a reduced by-product at 30 the pyridine ring (dihydroquinoline
derivatives). The m xture was di ssolvedsin ethanol and treated with air

gas ug%l E@g(ﬁ @nwéwxmdmaprep&eghﬁtag&m?m@f@ﬂ&% én@i?ﬁﬂ-fsdﬁgggol vent
gave un ecul ar or mul a

Aspect : bp%%n dhﬂrﬁﬂet&%{%" t | nﬁpsp%fo‘IW nﬂiﬁ%@e(sﬁ'é‘@?’aﬂa% stireyl mndep @ tat um of
t1 ge82r ot onOW@D@r@ Amwaﬁmmmok)hémamlchbhué tv§s mem@nebcaw :nxxmr %

(br, 1(i|) g“?'léu f°'?é|§'g‘"(ﬂ '°§“'3’°"é‘ﬂed"‘“?’°94“fi|z‘he|_f9| WPOWG%GHQ?& ref!}lcedsprﬂsssres'rhq H)
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NMR spectnim of the carbon

In CDCl3 at 75MHz, chemical shifts (ppm) and nature of the carbon: 166.7 (C), 154.7 ),
20 149.8 (C), 149.0 (CH), 136.1 (C), 131.3 (CH), 130.1 (CH), 128.7 (CH), 128.3 (CH), 127.6
(CH), 126.3 (C), 121.3 (CH), 119.5 (C), 106.3 (CH), 70.6 (CH,), 26.9 (CH).
Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1640 (C=0), 1265, 1091, 813.
25 Stage B: S-hydroxy-3-(N—methylcarboxamido)quinoline.
391 mg (1.34 mmol) of compound prepared in stage A dissolved in 50 mL of ethanol was
stirred in presence of Pd/C 5% (276 mg, 0.13 mmol) under an atmosphere of hydrogen for 3
hours. The palladium was then removed by filtration and ethanol was evaporated under
reduced pressure. The 'H NMR of the crude product showed a part of a reduced by-product at
30  the pyridine ring (dihydroguinoline derivatives). The mixture was dissolved in ethanol and
treated with air gas until complete re-oxydation of the product. Evaporation of the solvent

gave 270 mg (yield: 99%) of compound of molecular formula CriH1oN;0,. Aspect: brown
powder.




120.0 (CH), 37.4 (CH3), 37.1 (CH3), 27.3 (CH3). Stage D

5- (N, N-di net hyl car bamat e) - | - net hyl - 3- (N- net hyl car boxam do) qui nol i ni um
triflate 25 To 146 ng (0.53 mol ) of conpound prepared in stage C

di ssolved in 10 nL of anhydrous dichl oronmet hane was added, under N2, 68 L
(0.60 mml ) of nmethyl trifluoronethanesul fonate. The reaction m xture was
stirred overnight at roomtenperature. Evaporation of the solvent gave 216
ng (yield: 10099 of conpound of nolecular fornmula Cl16H 8F3N306S. Aspect:
pal e brown powder. 30 NWR spectrum of ®he proton In CDCl 3 at 300MHz,

cheni cal sMelting poinpopocardegrad)t i plicity: 9.86 (s, 1H), 9.69 (s, 1H), 8.58
(br, IH, §ndds def—h89and79Hz 1H), 8.13 (d, J= 9.0 Hz, IH), 7.85
(d, J= 7.7, 2 3H), 3.30 (s, 3H), 3.09 (s, 3H), 3.05 (d, J=
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Aspect: pahgr BARL ton VR spectrum of the proton In CDC1l3 at 300MHz,
chemi cal W%HIpHCIty 7.122 (m 2H), 6.67 (d, J="8.1 Hz,
IH), 6.541% GDC!aﬂté @By, chéripal sBifi8 Gppat)rand hdtiplici .16 %4, JZ—Hiarii hif) 8S1 3H),
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7.7 Hz, IH), 3.27 (s, 3H), 3.07 (m, 6H).

20 NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon: 166.5 (C), 154.9 (C),
149.8 (C), 148.6 (CH), 147.9 (C), 130.9 (CH), 130.6 (CH), 127.7 (C), 126.9 (CH), 122.1 ©),
120.0 (CH), 37.4 (CHs), 37.1 (CHa), 27.3 (CHs).
Stage D: 5-(N,N-dimethylcarbamate)-1-methyi-3 «(NV-methylcarboxamide)quinolinjum triflate

25 To 146 mg (0.53 mmol) of compound prepared in stage C dissolved in 10 mL of anhydrous
dichloromethane was added, under N2, 68 pL (060 mmol) of methyl
triflucromethanesulfonate. The reaction mixture was stirred overnight at room temperature,
Evaporation of the solvent gave 216 mg (yield: 100%) of compound of molecular formula
CisH1sF3N3O4S. Aspect: pale brown powder.

30 NMR spectrum of the proton
In CDCl; at 300MHz, chemical shifts (ppm) and muitiplicity: 9.86 (s, 1H), 9.69 (s, 1H), 8.58
(br, 1H), 8.25 (dd, /= 8.9 and 7.9 Hz, 1H), 8.13 (d,/=9.0 Hz, 1H), 7.85 (d, /= 7.7 Hz, 1H),
4.75 (s, 3H), 3.30 (s, 3H), 3.09 (s, 3H), 3.05 (d, /= 4.5 Hz, 1H).




In CDC13 at 75MHz, chem cal shifts (ppm and nature of the carbon: 168.6
(O, 154.8 (O, 150.5 (O, 140.9 (O, 139.8 (CH, 128.0 (CH, 116.3 (CH,
115.7 (C, 109.8 (CH), 99.3 (CH), 53.9 (CH2), 39.5 (CH3), 37.2 (CH3), 37.0
(CH3), 26.9(CH3). 25 Exanple 69 Preparation of

5- (N, N-di et hyl car bamate)-3-(N, N-d i net hyl car boxam do)-i - nethyl -

| , 4-di hydroquinoline. 0O \NAMO O i | NM2 N M 93 Stage :
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conpound prepared in stage A of exanpl & 2 was heat ed under refl ux in 15 nL
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NMR spectrum of the proton

In CDCl; at 300MHz, chemical shifts (ppm) and multiplicity: 7.12 (m, 2H), 6.67 (d,/J=8.1
Hz, 1H), 6.54 (d, / = 8.3 Hz, 1H), 5.36 (br, 1H), 3.61 (s, 2H), 3.17 (s, 3H), 3.12 (s, 3H), 3.02
20 (s, 3H), 2.88 (d, /= 4.9 Hz, 3H).
NMR spectrum of the carbon
In CDCL at 75MHz, chemical shifts (ppm) and nature of the carbon: 168.6 (C), 154.8 (©),
150.5 (C), 140.9 (C), 139.8 (CH), 128.0 (CH), 116.3 (CH), 115.7 (C), 109.8 (CH), 99.3 (CH),
53.9 (CH,), 39.5 (CHa), 37.2 (CH3), 37.0 (CH3), 26.9(CHs,).
25 Example 69 Preparation of S-(N,N-dimethylcarbamate)-S—(NJV—dimethylcarboxamido)’l-
methyl-1,4-dihydroquinoline.
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2.0 Hz, | H), 8.63 (d, J =2.0Hz, IH, 7.72 (dd, J =8.1 and 7.9 Hz, | H),
7.57 (d, J =83 H, 1H), 7.08 (d, J=7.7 Hz, | H, 3.10 (m 6H). 25 NWR
spectrum of the carbon In DMSO d6 at 75MHz, chemical shifts (ppn) and
nature of the carbon: 168.2 (C, 154.3 (C, 148.7 (CH), 148.0 (C, 132.0
(CcH, 130.5 (CcH), 128.2 (C, 118.7 (CH), 118.6 (O, 109.8(CH, 36.0 (CH3),
39.6 (CH3). She C. 5-(N, N-di met hyl carbamate) - 3- (N,

N-di et hyl car boxami do) qui noline. 30 To 0.1 g (0.46 mmol) of conpound
prepared in stage B dissolved in dry té&rahydrof Iran (5 nlL) was added 33

my (0.69 niepe Aot-(bkeastylos0s- Wﬂmnshﬁmbmmﬂidannabhrm ). The reaction
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brown po ring ( ydroquinokine derivatives). The mixture was dissolved in ethanol and
treated with air gas until complete re-oxydation of the product. Evaporation of the solvent and
a purification by column chromatography on silica gel with ethyl acetate as eluent gave 144
20 mg (yield: 74%) of compound of molecular formula C;,H;;N,0,. Aspect: brown powder.
NMR spectrum of the proton

In DMSO-d; at 300MHz, chemical shifts (ppm) and multiplicity: 10.88 (s, 1H), 8.98 (d, J =
2.0 Hz, 1H), 8.63 (d, /= 2.0 Hz, 1H), 7.72 (dd, J = 8.1 and 7.9 Hz, tH), 7.57 (d, J = 8.3 Hz,
1H), 7.08 (d, /= 7.7 Hz, 1H), 3.10 (m, 6H).

25  NMR spectrum of the carbon
In DMSO-ds at 75MHz, chemical shifts (ppm) and nature of the carbon: 168.2 (C), 154.3 (C),
148.7 (CH), 148.0 (C), 132.0 (CH), 130.5 (CH), 128.2 (C), 118.7 (CH), 118.6 (C), 109.8(CH),
36.0 (CH3), 39.6 (CHs).
Stage C: 5-(N,N-dimethylcarbamate)-3-(¥, N-dimethylcarboxamido)quinoline.

30 To 0.1 g (0.46 mmol) of compound prepared in stage B dissolved in dry tetrahydrofuran (5
mL) was added 33 mg (0.69 mmol) of NaH (50% dispersion in mineral oil). The reaction
mixture was stired for 1 hour and then 64 pL (0.69 mmol) of N,N-dimethylcarbamoyi

chloride was introduced before heating under reflux overnight. After cooling to room




NVR spectrum of the proton In CDC13 at 300MHz, chemi cal shifts (ppn) and
multiplicity: 9.44 (s, 1H, 9.07 (s, 1H, 8.19 (m 2H, 7.77 (m IH), 4.69
(s, 3H), 3.25 (s, 3H), 3.13 (s, 6H), 3.05 (s, 3H). 25 NWR spectrum of the
carbon In CDC13 at 75MHz, chemical shifts (ppn) and nature of the carbon:
152.7 (C), 149.2 (CH), 148.6 (C), 139.3 (CH, 138.6 (O, 136.7 (CH, 129.7
(©Q, 123.7 (O, 122.6 (CH, 115.1 (CH), 46.5 (CH3), 39.5 (CH3), 36.9 (CH3),
36.6 (CH3), 35.6 (CH3). { Exanple 70 Preparation of norpholine
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added at RMR JR&rinPaGhd BiBioR1 Xt Ure was then heated under reflux overnight.
The reactboglagkxture was.  cool ed to roomtenperature and 20 nL of water was

added. Th 3t 300MK7 chemical shifts trppd gndunpliipbicityn B85 ehrdthbhElz( B 838 ni) .
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evaporatl urification by colum chromatography on

silicd® ge?g\ﬂgt H&)d?E%f#m%ﬁﬁ;n%ﬁhé@?éﬁﬂéﬂ 7/ 3) with 15 1% of triethyl am ne

as eluentN Me&ﬁ&cﬁ_fghg%t hd: 45% of conpound of nol ecular fornul a

C21H20N203. ect. e. Mel tin ojnt: 60C rad. NVR
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I1s Stage D: 5-(N,N-dimethylcarbamate)-3-(V,V-dimethylcarboxamido)- I-methylquinolinium

. triflate
To 25 mg (0:09 mmol) of compound prepared in stage C dissolved in 5 mL of anhydrous
dichloromethane was added, under N 12 pbL  (0.i] mmol) of methyl
trifluoromethanesulfonate. The reaction mixture was stirred overnight at room temperature.
20 Evaporation of the solvent gave 40 mg (yield: 100%) of compound of molecular formula
Ci7H20F3N306S. Aspect: brown powder.
NMR spectrum of the proton
In CDCl; at 300MHz, chemical shifts (ppm) and multiplicity: 9.44 (s, 1H), 9.07 (s, 1H), 8.19
(m, 2H), 7.77 (m, 1H), 4.69 (s, 3H), 3.25 (s, 3H), 3.13 (s, 6H), 3.05 (s, 3H).
25 NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon: 152.7 (C), 149.2 (CH),
148.6 (C), 139.3 (CH), 138.6 (C), 136.7 (CH), 129.7 (C), 123.7 (C), 122.6 (CH), 115.1 (CH),
46.5 (CHs), 39.5 (CHs), 36.9 (CH3), 36.6 (CH;), 35.6 (CH;).
Example 70 Preparation of morpholine 4-[5-(N,N-dimethylcarbamate)-1-methyl-1,4-
30  dihydroquinolyl-3-carbonyt).




(m 8 H. NWR spectrum of the carbon In CDC13 at 75MHz, chem cal shifts
(ppm and nature of the carbon: 168.6 (C), 154.9 (C, 149.6 (C, 149.1
(CH), 136.5 (C, 131.4 (CH), 130.9 (CH), 129.2 (CH), 128.7 (CH, 128.0 25
(CH), 127.7 (O, 122.0 (CH), 120.2 (O, 106.8 (CH), 71.0 (CH2), 67.2 (CH2).
Infrared spectrum IR spectrum was obtai ned as potassi um brom de pellets.
Absorption bands are given in cm1:. 1635 (C=0, 1266, 1114. Stage B:
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presence of /C 5% (170 ng, 0.08 mml) under an atnosphere of hydrogen for
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evapor at ed ungg 28 d pressure. The 'H NMR of the crude product showed
a part of a r ' @oduct at 5 the pyridine ring (dihydroquinoline
derivatives). eN'm xtore was dissolved in ethanol and treated with air
gas until conpl etMe re- oxydati on of the product. Evaporation of the sol vent
and a purification by colum chronat ography on silica gel with

di chl oronet hane/i PrOH (95/5) and 1% of triethylam ne as eluent gave 122 ng
(yiel d: 6038eedy masphobingd bibenpyloxp)ghinplyl-3-carbory]. C, 4H14N203. Aspect: brown
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7.5 He, H@nc aAd ?&n(m WBH. so%@eﬁg& W huliad 08 AL W g%&oﬂﬂcig%%g 75MHz,

chem cal shi fts (p and natur car

148. 6 (C) stirebkiqy '(E}‘V at Tggm leﬂ@@'ﬂ}ure 38d.ﬂ@n(e@hi)oratéﬁﬁnd2r teédhced Ipk@ode (fhe 119.2
(CH), 110.r&iae

4- (5- (NM di net %}?Scdé%glg?%t e U(I:II—’IIZO ’y?‘%S’“qé o%ﬁﬁa]’m"T%f WA Mgl -§0 mpmolhefp) ) of
conpound pREphefiael with Hiagel B»fdtrsmlam (mn mymdIptdis3blyely of Uy amL 404fy20 ni)
was adged gid od\ei. (209 di sp ersion.in mneral oil ) The
reaction m g{iﬁ%éﬁaﬁmgﬁégﬁa?%% {’ eﬁgﬁr “am Tﬁeﬁa%‘fﬁ“ hegtesl umger,ceff

N, N- di net wy?re'ahﬂoahbpqactmwnmrﬁyamlqdno momiu Gcatpehaironei TEmU Jfg»dsad% r efl ux

over ni ght, addi! e &RGus MheRlvad 88 %ted with dichloromethane (3 x 20 mL). The combined

organic layers were dried over MgS0O, and fi Itered. Afier evaporation of the solvent, a

purification by column chromatography on silica gel wu:h dichloromethane/acetone (7/3) with
15 1% of triethylamine as eluent gave 278 mg (yield: 45%} of compound of molecular formula

Ca1HN>0s. Aspect: orange powder.

Melting point: 60°C (degrad.)

NMR spectrum of the proton

In CDCl; at 300MHz, chemical shifis (ppm) and multiplicity: 8.93 (d, J = 2.3 Hz, iH), 8.71
20 (d,J=2.1 Hz, 1H), 7.69 (m, 2H), 7.38 (m, 5H), 6.98 (d, /= 6.4 Hz, 1H), 5.24 (s, 2H), 3.70

(m, § H).

NMR spectrum of the carbon

In CDCl; at 75MHz, chemical shifts {ppm) and nature of the carbon: 168.6 (C), 154.9 (C),

149.6 (C), 149.1 (CH), 136.5 (C), 131.4 (CH), 130.9 (CH), 129.2 (CH), 128.7 (CH), 128.0
25 (CH), 127.7(C), 122.0 (CH), 120.2 (C), 106.8 (CH), 71.0 (CHy), 67.2 (CHy).

Infrared spectrum

IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:

1635 (C=0), 1266, 1114.

Stage B: morpholine 4-[5-hydroxyquinolyl-3-carbonyl].




tenperature, 15 nL of water was added and the THE was evaporated under
reduced pressure. The aqueous |ayer was extracted with dichl oronethane (3
x 20 mL). The conbi ned organic 25 | ayers were dried over MgpSO4, filtered
and evapor ated under vacuum Purification by colum chromatography on
silica gel wth dichloronethane then dichl oronethane/i PrOH (98/2) as

el uent gave 102 ng (yield: 18% of conpound of nolecular formula

C, 3H, 9N304. Aspect: pale yellow powder. Melting point: 130C. 30 NWR
spectrumof the proton In CDC 3 at 300kiz, chemical shifts (ppm and

nul tiplici 278 mg (980 (nhol)ef @mPoidd, prégahed i8 sBfe A(cﬂssoﬂr%d o 40 llﬁlnz,’o\i]" %Eﬂnuiol évagg

J= 8.5 Hz, X d
3.66 (m f—&déhén %@éﬁce( C%qufésé Q)i’ g 0él—ﬁ‘mw?’“d%mag%@ﬁmﬁlwdrogﬂefocar bon I n
CDC13 at 78wz, The frefiadieh \ﬂlslthélsw(rmpé& b ﬂntrda.aﬁ Whe eaianaiheascz%a%ﬂ%d %3 (0,

154.7 (C 130 128. 4
(0. 1(27) 1"3?'5%4@) p’%ﬁ%} The %?"ﬁ"l% e eride;ny °d“ fh%w dapyt Ogs redyced bypyodu@at 1
(CH3). & Bthempaidied ﬂm&lﬂwquémallme m}ﬂ&ﬂ'ﬂ'g) OTheGhikklir® N3P8issdtved G e nol ¢h5 81;

N, 12.76. 02% Infrared spectrum
spect rum was iégg‘{“g%rfggggéq’ﬁ%@g?g AT ?ﬁYB?‘!%"ﬁé‘ © peadpets kvapomationrasthesolvergaud  ar e
gl \(/ﬁ an_g qugﬁ'jcat!@rgﬂ7®@"ifﬁm0ﬁﬂtﬁﬁaﬁh§1&l snﬂaﬁ@ﬁw@h dtchlt;nomethanellP H (95/5)
| gyl 6 y pho r boxy) quinolin
triflate To 102 ! ?@?ﬁ X F‘?P’miga%e % L‘e%ﬁ#’g& t cpmpauad of @molticulan| ved in
10 nL of dhﬁ?ﬂﬁGuHMNdhchﬂuzbhEMM@nedmas added, under N2, 35 tL (0.31 mml)
of nmet iyl NRis ﬁgcmgm;:? Aissul fonate. The reaction mxture was stirred
overni ght at _room f enpe e. 15 Evaporation of the solvent gave 152 ng
(yield: 1008PCsat 300N Harrhemicahnshifedppra) anfiomipliaity: @198I-@2FB DA GTS | RS :
brown powqers= Moldz ng, B 9 um of the proton In
CDC13 at Wgoosz Che }’cg?r&s’hﬂffgg}%pﬁﬁj;a}qs@%r%”dc gﬂl D90 Gl /7= 1. 0
Hz, 1H), & ’§b3(7é(m58&)1 0 Hz, 8.16 (m 2H), 7.76 (dd, J = 6.6 and
Hz, 1MMR 4peBBurh 8 thddarbon 3- 64 (m '8H), 3.24 (s, 3H), 3.05 (s, 3H).
15 In CDCl; at 75MHz chemical shifts (ppm) and nature of the carbon 168.7 (C), 154.0 (C),
148.6 (C), 148.0 (CH), 132.1 (CH), 131.9 (CH), 1262 (C), 1193 (C), 1192(CH) 110.3
(CH), 66.9 (CH,).

Stage C: morpholine 4-[5-(N,N-dimethylcarbamate)quinolyl-3-carbonyl].

To 444 mg (1.72 mmo!) of compound prepared in stage B dissolved in dry tetrahydrofuran
20 (20 mL) was added 166 mg (3.45 mmol} of NaH (50% dispersion in mineral oil). The reaction
mixture was stirred for 1 hour and then 320 ML (3.45 mmol) of N.N-dimethylcarbamoyl
chloride was introduced before heating under reflux ovemight. After cooling at room
temperature, 15 ml. of water was added and the THF was evaporated under reduced pressure.
The aqueous layer was extracted with dichloromethane (3 x 20 mL). The combined organic
25 layers were dried over MgSO4, filtered and evaporated under vacuum. Purification by column
chromatography on silica gel with dichloromethane then dichloromethane/iPrOH (98/2) as
eluent gave 102 mg (yield: 18%) of compound of molecular formula C,;H,oN;0,. Aspect:
pale yellow powder.
Melting point: 130°C.

30 NMR spectrum of the proton
In CDCl; at 300MHz, chemical shifts (ppm) and multiplicity: 8.91 (d, /=23 Hz, 1H), 8.35

(d, J=2.1 Hz, 1H), 7.98 (d, J = 8.5 Hz, 1H), 7.74 (dd, J= 8.5 and 7.9 Hz, 1H), 7.38 d,J=
7.5 Hz, IH), 3.66 (m, 8H), 3.23 (s, 3H), 3.04 (s, 3H).




NMVR spectrum of the carbon In CDCI3 at 75MHz, chem cal shifts (ppm and
nature of the carbon: 163.2 (C), 153.0 (C, 149.7 (CH), 149.0 (C, 139.6
(CH), 139.1 (©Q, 137.1 (CH), 129.3 (O, 124.0 (O, 122.9 (CH, 25 115.6
(CH, 66.5 (CH2), 47.0 (CH3), 37.3 (CH3), 37.0 (CH3). NMR spectrum of the
fluor In CDC13 at 282.5MHz, chem cal shifts (ppm: -79.0. Infrared
spectrum | R spectrum was obtai ned as potassium brom de pellets. Absorption
bands are given in cm1l: 30 1731, 1638, 1260, 1155, 1031. Stage E:

nmor phol i ne_4-[5- (N, N-di net hyl car bamat ep?1 - net hyl - |, 4- di hydr oqui nol yI - 3-

car bonyl) . M@Eﬂ.@nﬂol) of conpound prepared in stage D was

di ssol ved | 2 assed water (N2)
J‘Cﬁcmat %Mﬂf% ﬁzgl sh%g(%rg%%m r)ature(ﬁf gg cm ﬂgg (gb ds4 (),

and under an at m)sgéere o

di t hi oni t e 14H-%E9 (ﬂHLani(@)r lubﬂge@t)emwmm (282)(cand73%cAy 169228, ol )

of Na2CO3 ghgsy o J @@l Fhg wat er (N2) were introduce
si mul taneousl ;@Jrg The(&ré)actr ?H:‘Sh re was vigorously stirred for 1 hour

and t he’ saﬁ%—éfﬁéﬁ&l&? of sodi um d|th| onite and Na2CC3 were introduced in

t he same a r : ci 164 0. 94
rrrml)S of Q%rluﬁ%?f?hré%ﬂtbleagr sa?ég? §8&eﬁ i%’] Fd%@ééé%%ﬁeﬁrgg@ and
62 nmg (O. 5§%I) of Na2CQO3 di ssol ved in 2 n1_ of degassed water (N2) were

i nt r oducedmfrsedifebmeous! y. Stirring was pursued for 1 supplenentary hour.
100 p.L of gI acial acetic acid to was added and the organic | ayer was

separ at ed. [RAPFENMY3s chiined as prtassiim baepido nellelsagbsomtioh banddiafhgigmaneittane (3 x
25 nl) jo t hg2g)rig28)ii g6d, aygr s were conbi ned, dried over I\/gSO4 filtered and

evapor at ed, under. reduced @ressure at roomtenperature giving 16 ng (yield:
469 of Mr S dippsthy ﬂp%{Fat?)erhﬂ'ﬂmMBmoxmmimunpﬁilﬂetcbr own

powder . NNI8 Kpegg GOLerﬂﬁolﬁ b, Iuﬂf'prérﬁrédrln %@ deE?!geQiOm 'mL EF %y«% uss\l‘]]I f_t Z 1

(pprr) and ti I|C|tt712 d J =8.3
e SRYprripiae v gddeie) uneraNGSS 1, @7 mol) O, fethfl (S,

3 3 09 Suorchkdthanek cti . of the carbon In CDCI3 at
YEDM-lz ch s cal sr?rnf t g&fées %ég%d ORa'%NBArﬁ eesggsc%t{?%m 'B‘@H" at 1oqm derppeyaturg.c 7 o
(0, Yo Exepomtioppf these Vznt(aa;ye 1523@e AyigldH} 00%) 25T comp@ind), of Tidiecalat @mnulal15. 5

(Q), 109. Tieii;08%sBedBrown fiwdkr.(CH2), 46.1 (CH2), 39.1 (CH3), 36.9
(CH3). 38 pfenbnztiathi: 92°C (degrad.).

NMR spectrum of the proton

In CDCI; at 300MHz, chemical shifis (ppm) and multiplicity: 9.37 (d, /= 1.0 Hz, iH), 8.98
20 (d,/= 1.0 Hz, 1H), 8.16 (m, 2H), 7.76 (dd, J = 6.6 and 2.1 Hz, 1H), 4.65 (s, 3H), 3.64 (m

8H), 3.24 (s, 3H), 3.05 (s, 3H).

NMR spectrum of the carbon

In CDCI; at 75MHz, chemical shifts (ppm) and nature of the carbon: 163.2 (C), 153.0 (C),

149.7 (CH), 149.0 (C), 139.6 (CH), 139.1 (C), 137.1 (CH), 129.3 (C), 124.0 (C), 122.9 (CH),
25 115.6 (CH), 66.5 (CH,), 47.0 (CHs), 37.3 (CHs), 37.0 (CHa).

NMR spectrum of the fluor
In CDCl; at 282.5MHz, chemical shifts {(ppm): -79.0.

Infrared spectrum

IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
30 1731, 1638, 1260, 1155, 1031.

Stage E: morpholine 4-[5-(N,N-dimethylcarbamate)—I-methyl-1,4-dihydroquinolyl-3-

carbonyl].

t]




Exanpl e 71 Preparation of 5-(N, N-di net hyl carbamat e) - 2- et hyl i soqui nol i ni um
triflate. O 1 Nrro 25 Stage A 5-(N, N-dinethyl carbamate)i soqui noline. To
a solution of 300 ng (2.07 nmol) of 5-hydroxyi soquinoline in 50 nL of
acetone was added finely powdered K2CO3 (1.43 g, 10.35 mmol) and 202 L
(2.2 mmol) of N, N 3o dinethylcarbanmoyl chloride. This m xture was heated
under reflux for 5 hours and then i3 99 filtered. After evaporation of the
solvent, a purification by colum chronat ography on silica gel with

di ethyl ether/ethyl acetate (1/1) as ebgent gave 365 ng (yield: 82% of

d ofso 0d¢ uh@sl) b n 0, Mel. ti
Boi ht:  78C H@degﬁ{ o) poy ooend brepihalie Ve ﬁ%c%@ﬂ'ss‘mﬂdﬁﬁ/ﬁﬁﬂd Eremped
shifts (pp%'lB%]h %F‘ﬁ [r‘g‘{%ﬁ"‘ss‘@ voater((Y;) anpundeg a8 @tnfaphede of rBtr@genH84 mg H) ,
7.75 (d, J€0.48 dmbli of dodidm dithi 0 2 17
3H), g’: 00 )o%'?p ,\5)“ Becﬁﬁfj?nﬁ%géfﬁ%%g'rég?ﬁg%%ﬁwm%@?&&1 ) g s
chemcal s 613‘%#’\‘ Sﬁﬁl ot J ol o degppsedcwaterdN;) wdelinfroduyd snﬂ:ﬁRanBox(s@H)
146 2 (€) . THilRadioh Giryourcl 365 Oigéra)s;y &t2r9ed3fo£ Dhopr 282 fhe gl.laln%g §e Sy 122 4

. an n

" 114 (CH3Y, El ement al al cd
f Or CloHL Zﬁ%éuq_ba@ §16{$8Cb5wer?_|mtr3 uNhe fgmg Bray. Fften gtirrigg laﬁonﬂﬂ'n,e rh#ct;ﬁn 59; N,
ts... 12. 9BYMnireficamedo 9pemtd1)wnsodnﬂn ARBEHit R YRS .ﬁtit.ﬁ-t Bﬁégef RePUhES
bromi de p ds are given in cm1 ?ﬁgr )159
812. Stag e‘uﬂ% ?g((ﬁ%g W’E?éi%%@&ﬁﬁﬁﬁ‘f’ ing %?WBW‘WWI)MMUO&UE&Bt e. 20
To 331 ny sulEBeausly! Stirfifig LA TURAUB ORI RDHBeEnialy hAY ?L LV . of
anhydr gus a%QedOﬂﬁ”tEt hane o g ppleatentat) g B0 f ﬁ%%alrﬁ?gﬁ'c)ac met hy|
trifluoromer HANGS QReRNIC AYer Wasepareserl. fifler gxteactipmsofsthe rqedusOMperWight  at
r9 (2)(())m t ferrpsihdllcuomethan}'m}??( 5 ﬁfll)ﬁh? &b@mé"ﬁ%rﬁ ke RbMbined) 48N R: El?’ggoggﬁl ield:
of c ecul a ornmul a
4 %%Uar})g)ra?ed umaer rc&luceJ pressure at room temperature giving 16 mg (yield: 46%) of
compound of molecular formula CisH23N304. Aspect: pale brown powder.
NMR spectrum of the proton .
15+ In CDCL at 300MHz, chemical shifts {(ppm) and multiplicity:7.12 (dd, J = 8.3 and 8.1 Hz,

1H), 6.70 (d, / = 8.1 Hz, 1H), 6.54 (d,".7 = 8.3 Hz, 1H), 6.40 (s, 1H), 3.67 (m, lOH),3 15 (s,

3H), 3.09 (s, 3H), 3.00 (s, 3H).

NMR spectrum of the carbon

In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon; 171.5 (©), 1572 (),

20 1495(C), 141.2(C), 1382 (CH), 127.4 (CH), 116.3 (CH), 115.5 (C), 109.1 (CH), 100.2 ©,
67.2 (CH,), 46.1 (CH), 39.1 (CHs), 36.9 (CHs), 36.7 (CH).
Example 71 Preparation of 5-(N,N-dimethylcarbamate)-2-methylisoquinolinium triflate.

NP

N” O
!

X -
N O

Stage A: 3-(N,N-dimethylcarbamate)isoquinoline.

25

To a solution of 300 mg (2.07 mmol) of 5-hydroxyisoquinoline in 50 mL of acetone was
added finely powdered K;CO; (143 g, 10.35 mmol) and 202 ML (2.2 mmol) of N.N-

30 dimethylcarbamoyl chloride. This mixture was heated under reflux for 5 hours and then




C14H15F3N205S. Aspect: white powder. 25 Melting point: 170C. NWMR spectrum
of the proton In DMSO-d6 at 300MHz, chem cal shifts (ppm and nultiplicity:
10.06 (s, I H, 869 (d, J = 7.0 Hz, 1H, 8.49 (d, J=7.0 Hz, IH), 8.36
(dd, J= 6.8 and 2.5 Hz, IH), 8.07 (m 211), 4.48 (s, 3H), 3.23 (s, 3H),
2.99 (s, 3H). 30 NWR spectrum of the carbon In DMSO- d6 at 75MHz, chem cal
shifts (ppm) and nature of the carbon: 153.6 (C, 151.4 (CH), 146.6 (O,
136.6 (CH), 131.9 (CH), 131.2 (O, 129.3 (CH), 128.2 (O, 127.9 (CH),
120.4 (CH), 48.3 (CH3), 37.0 (CH3), 3698 (CH3). 100 NWMR spectrum of the
fluor In DiiB@edior e%ﬁr&ﬁﬁﬂ-ﬁf the fedvent; 3 uﬁmai.aﬁb,(aﬂmmchr&ﬁa Qﬁ@fﬁﬁﬂt al

lvse A H15F H,
anal yse ngél wé&ladﬁjg% gﬁ: y) agefate Hz’l%s elyerggavegﬁs gl_gz(e}%d 82%} eficothpepe®fr um | R

8. 43.

Foun

spectrum V\mle@bm&pmda GﬁHQﬂE@S&k[&_&B& bhigpodReel | ets. Absorption bands are

givenin c dilf %8‘((9'0) 1265, 1162, 1031. Exanple 72 Preparation of
7-(NN-d|rre Amate) - rrethyl|squ|noI|n|umtr|fIate 10 ON, TfO NO

~ (i

Sﬁavmmwl carbamat e) i squ| noline. To a solution of 111
15 added

0.77 f 20 nL of t
oty poviar2gh &t St Ao as Gome]Sog pufifticis gt G aHoc sty ~615 N N

finely po
di net hyl caHballhb,y?I 750(d] o 7.0 1z, THY, B66{dKY 158 MASH]) 938 @, HNOET7 £ -Tt,,hugo(pger ni ght

and then {g )Itered After evaporation of the solvent, ‘a puri

tat

col um chr orfat ography on silica gel with dichlor orret haneti PrOH (911) as
el uent gaviMRogeotyn(ofitelcdrbod0%) of conpound of nol ecul ar fornula

oroton tn o st PHLE BT e Gpn d B Bl e b4 (1 1A GHD0. 21 (s,

1H),

8.50 I<4g2 (6°).=143.28(CH), 130.0 (C), 129.3 (C), 126.9 (CH), 124.7 (CH), 122.4 (CH), 114.2
(CH), 36.8 (CHs3), 36.5 (CH;).
Elemental analyse .
Anal. caled for CH ;N0 ¢ C, 66.65; H, 5.59; N, 12.96. Found: C, 66.47; H, 5.59; -N,'

15, 12.95%.-- -

Infrared spectrum ,

IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1724, 1376, 1159, 812.

Stage B: 5-(N,N-dimcthylcarbamate)-Z-methylisoquinolinium trifiate,

20 To 331 mg (1.53 mmol) of compound prepared in stage A dissolved in 5 mL of anhydrous
dichloromethane was added, under N, 190 pL (1.68 mmol) of methyl
trifluoromethanesulfonate. The reaction mixture was stirred overnight at room temperature.
The precipitate was filtered and gave 534 mg (yield: 92%) of compound of molecular formula
CiaH)sF3N2O;5S. Aspect: white powder.

25 Melting point: 170°C.

NMR spectrum of the proton
In DMSO-d; at 300MHz, chemical shifis (ppm) and multiplicity: 10.06 (s, 1H), 869 (d, /=

7.0 Hz, 1H), 8.49 (d,/= 7.0 Hz, 1H), 8.36 (dd, /= 6.8 and 2.5 Hz, 1H), 8.07 (m, 2H), 4.48 (s,
3H), 3.23 (s, 3H), 2.99 (s, 3H).

30 NMR spectrum of the carbon
In DMSO-ds; at 75MHz, chemical shifis (ppm) and nature of the carbon: 153.6 (), 1514
(CH), 146.6 (C), 136.6 (CH), 131.9 (CH), 131.2 (C), 129.3 (CH), 128.2 (O), 1279 (CH),
120.4 (CH), 48.3 (CH3), 37.0 (CHs), 36.8 (CHy).




Hz, IH, 7.83 (d, J =89 Hz, IH, 7.72 (d, J= 2.1 Hz, 1H), 7.64 (d, J= 5.8
Hz, | H, 7.50 (dd, J=8.9 and 2.3 Hz, 1 H), 3.17 (s, 3H), 3.06 (s, 3H).
25 NMR spectrum of the carbon In CDC13 at 75MHz, chemi cal shifts (ppm and
nature of the carbon: 154.9 (O, 152.4 (CH), 150.3 (C, 133.8 (O, 129.4
(©, 128.2 (CH), 126.8 (CH), 120.6 (CH), 118.5 (CH), 37.2 (CB), 36.9
(CH3). Infrared spectrum 30 IR spectrum was obtai ned as potassi um brom de
pell ets. Absorption bands are given in cm1l: 1722 (C=O, 1383, 1184. 101
El emental anal yse Anal. calcd for CLl2HiggN202 : C, 66.65; H, 5.59; N, 12.96.
Found: C, bMEspecthim G{tB&fludl, 12.81% Stage B:

7- (N, N-di t 2-met.h uinoliniumtriflate. 5 To 50 ng (0.23
nmol ) of gg;n‘%%%ngj B?ie%asraeﬂ IH:"E?% L(%H'f‘%s@l?ved in 5 nL of anhydrous

di chl ororreﬁlimsﬁil\msllmided under N2 29 L (0.26 mmol) of nethyl

trifluorongih xture was stirred overnight at

room t enper at 3@@5%- ‘hdf) gfqg ?‘Pﬁhbogggl\%ﬂtng%\ﬁé‘%@%QW@ﬁd‘Lﬂl@O% of

conpoundl oN. hdl: Ectib&@b. fornul a CL4HI5F3N205S. Aspect: pal e yel | ow powder.

lo Melti ng%&?}ﬁg_g%ﬁ%ﬁgc NVR spectrum of the proton In DVBO d6 at 300MHz,

chem cal shi and nultiplicity: 9.90 (s, IH, 8.68 (d, J= 6.6 Hz,

1H), 8.57 Wospegmmbws dmined i pot&sﬁﬁl t(rdrmd&-pelﬁ:tsgAb%rpt%Dh%amﬁ [\Céilu%\l 7, g $7HZ
S,

I H), 808(7lec_ 1559 4.46 (s :
(s, 15 N&/Rqs}) e%t‘rluir%#opg% he carbon In DVEO d6 at 75MHz, chem cal shifts

(ppn) and 'FW‘E"?offremamwc af bdﬁN-dhﬁ&hﬁc:{rlﬁ)nate}&Rn&hyd@qmmﬂ,ﬁQm%.,fjag-l) 136.0
(CH, {84.7 (©, 133.2 (CH), 129.3.(CH), 128.2 (O, 125.6 (CH), 120.5

(CH, 48.4 (CH3), 36.8 (CH3), 36.6 (CH3). NMR spectrumof the fluor 20 In
DVSO- d6 at 282. ,¢henjeal shifts (ppm: -77.8. Infrared spectrumIR
spect rum wag Nas pot assi um brom de pellets. Absorption bands are

given incnmt: 1721 (C=0, 1250, 1165, 1027.

Stage A: 7-(N,N-dimethylcarbamate)isoguinoline.
To a solution of 111 mg (0.77 mmol) of 7-hydroxyisoquinciine in 20 mL of acetone was
_ 15 added finely powdered K,CO; (0.528 g 3.82 mmol) and 85 pL (0.92 mmol) of NN-

dimethylcarbamoyl chloride. This mixture was heated uﬁder reflux oveniight and then
filtered. After evaporation of the solvent, a purification by column chromatography on silica
get with dichloromethane/iPrOH (9/1) as eluent gave 150 mg (yield: 90%) of compound of
molecular formula Cy;H;;N,0,. Aspect: white powder.

20 Melting point: 104°C.
NMR spectrum of the proton
In CDCl; at 300MHz, chemical shifis {ppm) and muitiplicity: 9.21 (s, 1H), 8.50 dJ=58
Hz, 1H), 7.83 (d, /= 8.9 Hz, 1H), 7.72 (d,J=2.1Hz, IH), 7.64 (d, /= 5.8 Hz, IH), 7.50 (dd,
J=8.9and 2.3 Hz, 1H), 3.17 (s, 3H), 3.06 (s, 3H).

25  NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifis (ppm) and nature of the carbon: 154.9 (C), 152.4 (CH),
150.3 (C), 133.8 (C), 129.4 (C), 128.2 (CH), 126.8 (CH), 120.6 {CH), 118.5 (CH), 37.2
(CH;), 36.9 (CH3).
Infrared spectrum

30 IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1722 (C=0), 1383, 1184.




El emental anal yse 25 Anal. calcd for Cl4H1I5F3N205S : C, 44.21; H, 3.98; N,
7.37; S, 8.43. Found: C, 43.95; H 4.18; N, 7.25; S, 8.83% Exanple 73
Preparation of nmethyl 5,7-bis(N, N-dinmethyl carbamate) - 1- net hyl qui nol i ni um 3-
carboxylate triflate. 102 0 NIOO OIl Ow xOTf0O N Stage A

5, 7-di hydr oxyqui nol i ne-3-carboxylic acid. 5 1 g (4.7 mol) of

5, 7- di net hoxy- 3- cyanoqui nol i ne [described in Tetrahedron Lett. 1998, 39,
40134016] dissolved in 20 nL of an aqueous solution of HBr (48W% was

heat ed under reflux for 24 hours. Aftjgf cooling the reaction mxture to

room t enpeklamherg gmil@ pH was adjusted between 5 and 6, and the precipitate
product of

was filtergd dried at 70C. 0.66

nol ecul ar &HI’ Ig SHE?{N&OMQ* ggﬁ%ﬁ edts Aé’pb?c% Found; ﬁz\/ﬁﬁéﬁdb‘r 6.28;0NMel ti ng

poi nt: >262@1%.NVR spectrum of the proton In DVBO d6 at 300MHz, chem cal

shlfts m i (P (br, I'H, 10.6 (br, 1H), 9.11 (s,
8. mw (}"%d'g’ﬁt %@ar%i’?ﬁte) %mSé‘YICSQq“"NlU“““'! tHflatar ed spectrum 15 IR

spect r UM VIBsSMming 40.08 chnis) awoa@smmresaeam ld@staﬂ@lﬂd ﬁsa}ve&n,ss?rnm Ft%h? s are

given in

51 (C=0), ,1384, 1282 _ 785. Sta
5, 7- di hydr@?&’(ﬁﬂf’?’lﬁﬁ"&e“'? cAfdsduy uader o 29 saLut ?Oo% otmr@olz of (| mpthgll ) of

Cormound prifpadrRdhdnesulib @ The rddcdon MixaRl wiBLIRA G 438 1sL
(6 mol t hi onyl_ chl ori de. Tﬁe reaction thIXt S)lrvg tarﬂ ?‘l@ge{agu

)
under refl %P"&ﬂé’?‘rﬂfd'i*ﬁ solvep 238 7 o (risli} 0%ices cpﬁemmﬁyx!rrmlgogbd fagirinla 5 m of
wat er and QigHiiF;NbOsBedspebt! phicytlianipeweg. sol ution of NaOH 2M Extraction was

perfor Wed iy h di c%h% onet hane (3 x 30 nlL). The conbi ned organic | ayers
were dri edwcv#% filtered and evaporated under reduce pressure
giving 70 bl of B2 Piotoaf product of nol ecul ar f ormul a CL1HINOA.
Af fect: I trum of the prot
Y&n b%d) 2 W??(SGM&z ch\el:mlca Ehetcts (ppr% and muItlpli[c):lty 9. 90 (s, iH), 8.68 (d,./=6.6
Hz, 1H), 8.57 (d, /= 6.8 Hz, 1H), 8.37 (d, /= 8.9 Hz, 1H), 8.25(d, /= 2.1 Hz, 1H), 8.08 (dd,
J=38.9and 2.3 Hz, 1H), 4.46 (s, 3H), 3.13 (5, 3H), 2.97 (s, 3H).
15 NMR spectrum of the carbon ‘
In DMSO-d; at 75MHZ chemical shifts (ppm) and nature of the carbon: 153.6 (C), 1526 (C)
150.3 (CH), 136.0 (CH), 134.7 (C), 133.2 (CH), 129.3 (CH), 128.2 (C), 125.6 (CH), 120.5
(CH), 48.4 (CH,), 36.8 (CHs), 36.6 (CH3).
NMR spectrum of the fiuor
20 In DMSO-d; at 282 5MHz, chemical shifts (ppm): -77.8.
Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1721 (C=0), 1250, 1165, 1027.
Elemental analyse
25 Anal. caled for C14H,sF3N;058: C,44.21; H, 3.98; N, 7.37; 8, 8.43. Found: C, 43.95; H, 4.18;
N, 7.25; S, 8.83%.
Exampie 73 Preparation of methyl 3,7-bis(N,N-dimethylcarbamate)-1-methylquinolinium-3-

carboxylate triflate.




In DVBO-d6 at 300MHz, chem cal shifts (ppm) and nultiplicity: 9.09 (s,
111), 8.85 (s, IH), 6.79 (s, 1H), 6.61 (s, IH, 3.89 (s, 3H. Stage C

met hyl 5, 7-bi s(N, N-di met hyl car bamat e) qui nol i ne- 3-carboxylate. CE 103 To a
solution of 70 ng (0.32 mmol) of conpound prepared in stage B in 15 nL of
acetone was added finely powdered K2CO3 (0.442 g, 3.2 mml) and 65 gL
(0.70 mmol ) of N, N- dinethyl carbanmoyl chloride. This m xture was heated
under reflux overnight and then filtered. After evaporation of the
solvent, a purification by colum chrggntography on silica 5 gel with

cycl ohexane/i PréeH (8/2) and 1% of triethylam ne as el uent gave 42 ng
(yield: 12% \Nolkocorrpo nd of nol ecular formula C17H 9N306. Aspect: pale

yel | ow powder .| Iti nggpoi nt: 135C. NWR spectrum of the proton In CDC1l3 at
300VHz, chem@ca soMepnm) and nultiplicity: 9.40 (s, IH, 8.90 (s, IH),
7.73 |o(*sN n88 (s, 1H), 3.99 (s, 3H), 3.24 (s, 3H), 3.12 (s, 3H),
3.06 (s, 3H), 3.02 Qs 3mMC NVR spectrum of the carbon In CDCl 3 at 75MHz,
chem cal shifts (ppm) and nature of the carbon: 165.8 (C), 154.0 (O,
153.9 (¢, 153.8 (C, 150.9 (CH), 150.6 (C), 148.1 (O, 133.1 (CH, 122.5
(0O, 119.3 (O, 117.3 (CH, 1159(CH) 52.6 (CH3), 37.1 (CH3), 36.9 (CHA
36.8 (CH3 ectrum, IR spectrumwas obtained as
pot assi u 5 §ﬁ 7-(1%2@%):{ dgéwl ei x(3'?‘Pir’)a(§nds are givenincm-1. 1727,
1386, 1288g(4. IT‘!!HOIBQ%,‘Q'édBlethmEY hy:branoqumolme {described in Tetrahedron Lett 1998 39,

5, 7-bi s(N RESRE) |noI| rbo riflate.
To 30 ny %im%/s)lo&@é corrll}:r)'guc'nf gﬁg%’é%g"““"“ gﬁ%\! s‘é"é? |“ﬂ‘sei 5 nL of
anhydr ousf°ﬂ219 feri #hheyurs ndfien anelingatbe amickimh, mlmdeto sz &perhtufe) IIQQpHTTmb) of

e i ght PRHANRATLN 3050 hOBEbRRpHIE vaEAGLORr MOl & R0 i dORfa

over ni ght At room t enperature vaporation o e So
(yi el d: 16?3%of@fode@mﬁmhmi@ffomlze@mﬂdﬂoafwnhﬂaaed @wgmmm ASDect pal e
yel | owy pPoNdRine phINR>5geet rum of the proton 25 In CDC13 at 300MHz, cheni cal

shifts (p multiplicity: 9.81 (s, IH, 9.47 (s, IH, 8.10 (s, 1H,
7.81 (s, m‘_u_m ctpi ofghempoton 4. 05 (s, 3H), 3.26 (s, 3H), 3.14 (s, 3H), 3.07
(s, 3H), RBOMsolSat MI{M?Q&M{B}M arld REGRERR 1.9 (br, 1H), 10.6 (br, 1H),
9.11 (s, LH), 8.87 (s, 1H), 6.80 (s, lH) 6.61 (s, IH)
Infrared spectrum
15 IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1651 (C=0), 1384, 1282, 785.
Stage B: methyl 5,7-dihydroxyquinoline-3-carboxylate.
To a solution of 0.2 g (1 mmol) of compound prepared in stage A in 15 mL of methanol was
added at 0°C 438 uL (6 mmol) of thionyl chloride. The reaction mixture was then heated
20 under reflux ovemight. The cooled mixture was then hydrolysed with 5 mL of water and
neutralized with an aquecus solution of NaOH 2M. Extraction was performed with
dichloromethane (3 x 30 mL). The combined organic layers were dried over MpSQO,, filtered
and evaporated under reduce pressure giving 70 mg (yield: 32%) of product of molecular
formula C;;HyNO,. Aspect: yellow powder.
25 NMR spectrum of the proton
In DMSO-d; at 300MHz, chemical shifts (ppm) and multiplicity: 9.09 (s, 1H), 8.85 (s, 1H),
6.79 (s, 1H), 6.61 (s, 1H), 3.89 (s, 3H).
Stage C: methyl 5,7-bis(V,N-dimethylcarbamate)quinoline-3-carboxylate.




In CDCI 3 at 75MHz, chem cal shifts (ppm and nature of the carbon: 162.1
(Q, 159.3 (©, 30 151.3 (CH), 150.5 (C, 141.9 (CH), 140.9 (O, 123.2
(©, 121.3 (O, 118.4 (CH, 106.9 (CH), 53.90 (CH3), 47.08 (CH3), 37.37
(CH3), 37.09 (CH3), 37.06 (CH3), 36.90 (CH3). Exanple 74 Met hyl

8- (NN- di net hyl car bamat e) - | - net hyl qui nol i ni um 3- car boxyl ate triflate. 104 O
flYOe ~NUO |4 TfO O Stage A : nethyl 8-nethoxyquinoline-3-carboxylate. To
a solution of tert-butyl N (2-fornyl-6-nmethoxyphenyl)carbanmate (2.85 g,
11.35 mmol) 5 [described in Org. Lettpgy 2002, 4(/), 39-42] and nethyl
trans-3- nﬁfofa%ua@ﬁw@mg((@ammmc%p&ﬁmrﬂ?? ed G Fégé y%@'xs L6¢9’ Bleofe!

nmet hanol , was added sl ow an aqueous so droehi oric
acid 3M W aﬁ@étﬁrtelmgpwﬁessﬂ Ut260n48-442 1 3.8 dnmol}iend ﬁsemwa 7ﬂanm@) RbOE%. The

reaction 0 d e ed by
i ng. Mo CphiGriipy ARBGEO IR, mibfhuk Mol WAL TR W) R AR50 )
The conbi fdtered Aftas |CE3PI0@9@F of the padvent, @ mirifieation b coliyBCHrompiogtaphyeeh silicl

evapor gt e mul a
Lot 1%3%’5‘%@6@?‘35%”%?% (79 s 5 S5 RO MRl B SRR, LRGP,
next stagéf quﬁé@qf’ff%ﬂi@ﬂ’geﬁpmwgnﬂz%ﬂb |A§gﬂtpmalnwcllomdeNNR spectrum of the

pr ot on 1531\,{_%"%\5@&% s@¢t 300MHz, chem cal shifts (ppm and mJItlpI|C|ty

9.26 (d, I, 8.96(d, J=21H, | H, 7.73(d, J = 8.1 H, |
H, 7.64 NMRspectnyofsheprgton 9 Hz, | H) ,736(dJ=77HzI H), 3.99
(s, 3H), ﬁ‘l@ﬁd;%t 360Hz %n&@@tﬁ% Ln& Rt ﬁcﬁt?oé‘ztd (s E&Sgﬁﬁt 75'\""2

chem cal shift % nature of the car
147. 8 1P CHES; ”11463 €3 31) 3P3&s. 3H). S G. §§$3112((€|3|)‘1) 31),;67(5 ?H(),@) 2 (328).0 (C) 120. 8

(cH, 111N%R£@;m5ﬁh8ca§@ﬁl3) 52.6 (CH3). Infrared spectrumIR spectrum
was obt ai ?’k“rd- f potassi um brom de pellets. Absorption bands are given in cm
1: 1714 Bh o 4aNHz ehgmical stufts (opm) ppdypatyre obiha Cahan: 838 (EhStPdRb! ry
153.9 (C), 153.8 (C), 150.9 (CH), 150.6 (C), 148.1 (C), 133.1 (CH), 122.5 (C), 119.3 (C),
117.3 (CH), 115.9 (CH), 52.6 (CHs), 37.1 (CHs), 36.9 (CH3), 36.8 (CH3), 36.7 (CHa).

15 Infrared spectum

IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™: :
1727, 1386, 1288, 1171.
Stage D: methyl 5,7-bis(V,N-dimethylcarbamate)-1-methylquinolinium-3-carboxylate triftate.
To 30 mg (0.08 mmol) of compound prepared in stage C dissolved in 1.5 mL of anhydrous
20 dichloromethane was added, under N, 10 pL (009 mmol) of methyi
trifluoromethanesuifonate. The reaction mixture was stirred overnight at room temperature.
Evaporation of the solvent gave 43 mg (yield: 100%) of compound of molecular formula
CioH2F3N30,S. Aspect: pale yellow powder.
NMR spectrum of the proton
25 In CDCl; at 300MHz, chemical shifts (ppm) and multiplicity: 9.81 (s, 1H), 9.47 (s, 1H), 8.10
(s, 1H), 7.81 (s, 1H), 4.66 (s, 3H), 4.05 (s, 3H), 3.26 (5, 3H), 3.14 (s, 3H), 3.07 (s, 3H), 3.02
(s, 3H).
NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon: 162.1 (C), 159.3 (C),
30 151.3 (CH), 150.5 (C), 141.9 (CH), 140.9 (C), 123.2 (C), 121.3 (C), 118.4 (CH), 106.9 (CH),
53.90 (CH3), 47.08 (CH3), 37.37 (CHs3), 37.09 (CHy), 37.06 (CH3), 36.90 (CHs).
Example 74 Methyl 8-(N,N-dimethylcarbamate)-1-methylquinolinium-3-carboxylate triflate.




HRVS (El): calcd for (M) C12H [INO3: mh 217.0739. Found: 217.0726. Stage
B: 8- Hydroxyqui noli ne-3-carboxylic acid. 1.5 g (6.9 mml) of conpound
prepared in stage A dissolved in 23 nL of an aqueous solution of HBr
(48W % was heated under reflux for 24 hours. After cooling the reaction

m xture to 105 roomtenperature, the pH was adjusted between 5 and 6, and
the precipitate was filtered off and dried at 70C. 0.89 g (yield: 68% of
product of nol ecular formula C OH/NC3 was obtained. Aspect: brown solid.
Melting point: 109C 5 NWR spectrum of fgae proton In DVMSO d6 at 300MHz,

chem cal shifts (ppm®@and nmultiplicity: 10.18 (br, IH), 9.23 (s, IH, 8.90

(s, IH), 7.56 (1 2L~ 21 (dd,J= 7.4 and 1.5 Hz, IH). NVR spectrum of the
carbon I n DVS{ at 7 , chem cal shifts (ppnm) and nature of the carbon:
166.7 (C), 153 lo 147.8 (CH), 140.1 (CO 138.9 (CH), 128.8 (CH),

Met hyl 8- hydr okyqui nol i ne- 3- ear boxyl ate. To a solution of 0.3 g (1.59 nmol)
of conpound prepared in stage B in 20 nL of methanol was added at OC 694
ttL (9.52 nmol) of thionyl chi oride. The reaction m xture was then 15

heat ed un ve cool ed m xture was then neutralized with

a saturat g'gé\é%rqi‘geo&isg @o’f‘ﬁ{‘]‘?"g’ﬂ“"ﬂﬁ lingidqerdexylatst r acti on was perf or rred with

di chl or omekchauseluich of 20-tity) N—(2Tfﬁﬂnﬂ-ﬂmﬁlﬁ9pﬂéﬁﬁﬁ9}b§mh@(§ﬁ§ g‘Mﬂ% ({e,'}d ngr
i'cat1on

MySO4, Jilger evapor nder _reduced ~ press

col um sfzhr[g?rsa Sﬁ'é%h @ f a{B g“%hﬂﬁ f@ﬁ‘mlﬂanﬁm&pwm (ir?ﬂrmthane
(3/2) as éﬂ?émum«gmaony%mmp rﬁl}df&ledlan(ﬂ&%s aBded GRVINP thrmhx fq&P
C11HONO3. 140C NVR sSpect r 'he proton

Mel t t
In CDC13 aq} *‘%%"éw em cgf‘e ﬁ?#“?g “@Oib'g)waéﬁa"%}"fqebrqf@?‘tfyf 3 9032 T, J= 1.9
Hz, 1H), &egHon ikturgwathen dogled toHpom Senporafuis andlkﬂtrahZed{igr aﬁ&tﬁg "ﬂhc?and 7.7

Hz, IH), Z“%%m( nﬂ %ﬁ@% m ’ Psan
IH), 4.03 (s, ? ntr a:?%%{%g‘%ﬂlt(; 3 —éop@ Fl'g}ﬁ]c%agm%qr mfe@ygswpm assi um
br o di9 p@pp@pger MeSQu filteroh aivhrdipomted ilsenchiin gink 2.1 §3F dofripQlnd Jf500.
1240, 121%oletdlr fonnula C.zHl 1NO;. The crude product was used without further purification in the
next stage. Asgec orange powder.
Melting point: 104°C.
NMR spectrum of the proton
15 In DMSO-d; at 300MHz, chemical shifts (ppm) and mutltiplicity: 9.26 (d, J = 2.1 Hz, 1H)
8.96 (d, /=2.1 He, 1H), 7.73 (d, /= 8.1 Hz, 1H), 7.64 (dd, J = 7.9 and 7.9 Hz, 1H), 7.36 (d,J
=7.7 Hz, 1H), 3.99 (s, 3H), 3.96 (s, 3H).
NMR spectrum of the carbon
In DMSO-d; at 75MHz, chemical shifts (ppm) and nature of the carbon: 165.3 (C), 155.1 (C),
20 147.8 (CH), 140.9 (C), 138.3 (CH), 128.1 (CH), 127.7 (C), 123.0 (C), 120.8 (CH), 111.0
(CH), 55.9 (CH;), 52.6 (CH;).
Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™':
1714 (C=0), 1381, 1281, 1129,
25  High resolution mass spectrometry
HRMS (ED): caled for (M") Ci,H,;}NO;: m/z 217.0739. Found: 21 7.0726.
Stage B: 8-Hydroxyquinoline-3-carboxylic acid.

128. 0 (C),,ng,oe (b) 115 (CcH), 114.4 (CH). Stage C

1.5 g (6.9 mmol) of compound prepared in stage A dissolved in 23 mL of an aqueous solution

of HBr (48W1t%) was heated under reflux for 24 hours. After cooling the reaction mixture to




El emental analyse { 30 Anal. calcd for C1 1HONG3: C, 65.02; H 4.46; N
6.89. Found: C 64.62; H 4.36; N, 6.96% Stage D. Met hyl

8- (NN- di net hyl car bamat e€) qui nol i ne- 3- car boxyl ate. To a solution of 123 ng
(0.60 mmol ) of conpound prepared in stage Cin 50 nL of acetone was added
finely powdered K2C03 (0.417 g, 3.0 nmmol) and 67 ItL (0.72 mml) of N,N 3
106 di net hyl carbanoyl chloride. This m xture was heated under refl ux
overnight and then filtered. After evaporation of the solvent, a
purification by columm chronmatography ws silica gel with cycl ohexane/i PrCH
(812) and momdémperitatehiit pHiwas adiasted betwéenGRand 61 2% B pleYib®dtélwas AB%d &

conpound l-R6 f la Cl 4N204., Aspect: pal e yell ow powder. 5

Mel ti ng pg%ng@ "’gg%ﬁwggc@‘? @m%g%’) toﬁé’r"ﬂl’?ftc%rf“?l?f’“ miujy CobdNPr wazheni cal

shifts (ppePfeiseddAspett: browneolidy: 9.44 (d, J= 1.9 Hz, IH), 8.81 (d, J= 2.1

Hz, IH), bk int! foec?-57 (m 2H), 3.98 (s, 3H), 3.27 (s, 3H), 3.06 (s,
a"%é'@p‘ére

3H. Infr ctrum 10 IR spectrum was obtai ned as potassi um brom de
pel | et s> AN¥MBrspedtmum dfthegmotar e gi ven in cm1: 1723 (C-0), 1376, 1165, 776.

El enmrent al { . for. C14H 4N204 : C 61.31; H 5.14; N, 10.21.
Found: C %%%? gﬁé@?bf‘fy??%?gwfe?% P“?P§“§E‘é{5'8“¢é‘.¥= AR §r, 1H), 9.33 (s, 1H),
8- . (N, N- di 320 (biyAiH) o $edma 2H), 721 fabst, biyd Tuandalsi i, wE). 3- car boxyl ate triflate. To

116 nmy (0. ¢MRIPRIIMmAFERNBOHNd prepared in stage D dissolved in 10 nL of
anhydrous ~ di cﬁ: o__thrTa'n'Fwarone s added, under N2, 53 L (0.47 mml) of nethyl
trifl uor oB DA deat78MEizechemisal shifdpprorandhatind oL the@Srb6r: i166.7 )pyﬁ,r@ht at
room t @npaufkyten, 146\ I pdel f a %8 yield: 100% of
conmpound of rrgl iea?:ul ar a@’r %rﬁ&@o‘%mggﬁé@ﬁé éérw%

(S mITT
powder. MEH):ng point: 102C. NMR spectrumof the proton In CDC13 at 300Mz,
e, sk o ap el Siknd 56, L9581 0%
CH3), 3. Og%(assplu@p}gyt_' 0.3 5 (\SRmsndcefrcompondtprepacd i stagel B ifCEGHB oftinethandiiz,
chem cal sk bddcd (apﬂ'fd GQ@HL @gi’ﬁﬁl&)f o#tﬂ:%n)ﬁ%ilp)ggé. Tjﬁg 1réa7c:ti nC ixtulrg ?\;v'ag th(elca: )
15 heated under reflux overnight. The cooled mixture was then neutralized with a saturated
aqueous solution of NaHCO;. Extraction was performed with dichloromethane (3 x 30 mL).
The combined organic layers were dried over MgSO,, filtered and evaporated under reduced
pressure. A purification by column chromatography on silica gel with ethyl
acetate/dichloromethane (3/2) as eluent gave 138 mg (yield: 43%) of compound of molecular
20 Gy HgNO;. Aspect: yellow powder.
Melting point: 140°C
NMR spectrum of the proton
In CDCls at 300MHz, chemical shifts (ppm) and multiplicity: 9.32 (d, / = 1.9 Hz, 1H), 8.85
(d,J=12.1 Hz, 1H), 8.15 (br, 1H), 7.54 (dd, J = 8.1 and 7.7 Hz, I1H), 7.45 (dd, /= 8.3 and 1.3
25 Hgz, 1H), 7.29 (dd, J=7.5 and 1.3 Hz, 1H), 4.03 (s, 3H).
Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™
1731 (C=0), 1500, 1240, 1212, 772.
Elemental analyse
30 Anal. caled for C;;HoNO; : C, 65.02; H, 4.46; N, 6.89. Found: C, 64.62; H, 4.36; N, 6.96%.
Stage D: Methyl 8-(NV,N-dimethylcarbamate)quinoline-3-carboxylate.

To a solution of 123 mg (0.60 mmol) of compound prepared in stage C in 50 mL of acetone
was added finely powdered K,CO; (0.417 g, 3.0 mmol) and 67 puL (0.72 mmol) of NN-




152.8 (CH), 148.7 (CH), 142.2 (C, 133.7 (C, 133.5 (CH), 131.2 (CH), 130.9
(O, 130.12 (cCH), 124.3 (O, 53.7 (CH3), 51.1 (CH3), 37.2 (CH3), 36.8
(CH3). NMR spectrumof the fluor 30 In CDCLl3 at 282.5WMHz, chem cal shifts
(ppm: -78.8. Elenental analyse Anal. calcd for Cl6HL7F3N202S : C, 43. 84;
H 3.91; N 6.39; S, 7.31. Found: C, 44.12; H 4.04; N, 6.42; S, 7.69%
hOvQ 1V 107 Infrared spectrum | R spectrum was obtai ned as potassi um
brom de pellets. Absorption bands are given in cms: 1735, 1263, 1153,
1031. Exanple 75 2- Met hyl - 5- (NN- di met n}g t hi ocar bamat e) - G- i soqui nol i ni um

triflate.
5- I(Nv di nﬂ'f‘??%ﬂ"ﬂﬁ"&‘@&gﬁ éilr"éisc‘té) |'§8‘&{5‘? 16 ated wgder wlpyavemish anbgheny (3. 30
mol ) of Fkdryd] rAdey exapopaiisrodfi thesdlvenb @ pﬂhﬁ@i:masyemmﬂn W&Smat&g}aﬁﬂdﬂ(hlfch nel y

powder ed K I d 490 3.
G ety ¢ R U e e g (25 ke, 10 of Benaming o plsfickave b e Gddix
over ni ght 7mpbftchepnunﬂbfmemﬂhr féxiiuty C N ANM,aAipeet: pifle fellowpohdeent , the crude
producg V\% S0 ¥§%a| n 30 mL of dichl oronethane and washed with an
aqueous s g-B-r'n—o 2C8 2M The organic |layer was dried over MySO4,
filtered romoder reduced pressure. The solid obtained was 15
triturate \[ 33 . 9
nol ecul arpnf(\ébérﬂlapfdb@%ﬂf%@ gh’%%é’@ﬁ’t) g"%é‘f‘g'pt;‘éiyt gﬁ//g b‘g f %ﬂ% gél poi nt :
137C. NVRdspecltirianl Hj, 7t7H €mpTH) @87 (unm%(a,tnﬂ,QDM-(Z,,HDJ”BEM(@,a!H)shI fts (ppm
and nul ti At 928(5 1H), 8.52 (d, J =6.0 20 Hz, IH), 7.88 (d, J=
8.3 Hz, 1&%—%5%, 2H), 7.41 (d, J= 7.5 Hz, IH, 3.50 (s, 3H), 3.49 (s,
3H) . MWR Bospettramwar otitdimedca pbtassiunnbrGinidle pebdts. AbkddationcHaeds sabivahinfchs': ( ppm)
and natur F729f(cl~@)el§7%r bRR:7787.3 (O, 152.5 (CH),

Elemental analyse

. Anal. caled for C4H4N204 @ C, 61.31; H, 5.14; N, 10.21. Found: C, 61.26; H, 5.16; N,
10.18%. )
15 - Stage E: Methyl 8-(N,N-dimethylcarbamate)- 1 -methylquinolinium-3-carboxylate triflate.

- To-116 mg (0.42 mmol) of compound prepared in stage D dissolved in 10 mL of arhydrous
dichloromethane was added, under N;, 53 pL (047 mmol) of methyl
- trifluoromethanesulfonate. The reaction mixture was stirred overnight at room temperature.
Evaporation of the solvent gave 182 mg (yield: 100%) of compound of molecular formuia
20  CygH,7FiN2O;S. Aspect: pale yellow powder.
Melting point: 102°C.
NMR spectrum of the proton
In CDCI; at 300MHz, chemical shifts (ppm) and multiplicity: 9.64 (s, 1H), 9.47 (s, 1H), 8.23
(d,/=7.7 Hz, 1H), 7.89 (m, 2H), 4.81 (5, CH3), 3.98 (s, CHs), 3.20 (s, CH3), 3.03 (s, CH3).
25 NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon: 161.7 (C), 153.3 (C),
152.8 (CH), 148.7 (CH), 142.2 (C), 133.7 (C), 133.5 (CH), 131.2 (CH), 130.9 (C), 130.12
(CH), 124.3 (C), 53.7 (CHjy), 51.1 (CH3), 37.2 (CHa), 36.8 (CHs).

NMR spectrum of the fluor
30 In CDCl; at 282.5MHz, chemical shifts (ppm): -78.8.

Elemental analyse
Anal. calcd for Ci6H)7F3N205S: C, 43.84; H, 3.91; N, 6.39; S, 7.31. Found: C, 44.12; H, 4.04;

N, 6.42; 8, 7.69%.




148.8 (C), 143.4 (CH), 130.3 (O, 129.4 (O, 126.9 (CH, 125.6 (CH), 124.0
(CH), 114.6 25 (CH), 43.5 (CH3), 38.9 (CH3). Infrared spectrum IR spectrum
was obt ai ned as potassi um brom de pellets. Absorption bands are given in
cm': 1542 (Ggs)w 1400, 1375, 1124. Stage B:

2-met hyl - 5- (N, N-di net hyl t hi ocarbamate)-Oisoquinoliniumtriflate. gPg 108
To 100 ng (0.43 mmol ) of conpound prepared in stage A dissolved in 5 nL of
anhydrous dichl oronet hane was added, under N2, 54 L (0.47 mmol) of nethyl
trifluoromethanesul fonate. The reacti o7m xture was stirred overni ght at

room t enpelnfipted epectrnfiyapor ati on of the solvent and trituration of the solid
with dieth aye.151 vield:.5 899 f compound of nol ecul ar
forml a 01%1{’?)%‘5%&%"}&?6%%%& omide |P8‘?€@)6§ﬂ€9‘!°n bopdsiargivesonem : 115C.

NVR spect r 1/38.0263,Hé5Hhndtlon I n CDC13 at 300MHz, chenical shifts (ppm and

mul tiplicigy, : i .47 . J,=7.0 Hz, I . H, 835 (d, J=28.3
Hz, | H), %’?ﬁi’!{’?‘? %2 &Et:h” ia.E%N'H@d,‘mi'flé‘ﬂ“"F?@%mi'a)d?"ﬁ?q@ﬂ?lffw&Fﬂﬂa&- 1H, | H. to
7.78 (& J=7.5 Hz, IH), 4.54 (s, 3H), 3.51 (s, 3H), 3.47 (s, 3H. NWR
spectrum of tdhe carbon In CDC13 at 75MHz, chem cal shifts (ppm) and nature
of the carbonf 186.1 (C), 149.1 (C), 132.2 (C), 131.8 (CH), 131.1 (CH),
128.8 (CH),N12@.7 (O, 121.7 (CH), 48.6 (CH3), 43.9 { (CH3), 39.4 (CH3).
15 NMR spec{r HMROFf he fluor In CDC13 at 282.51v1Hz, chem cal shifts (ppm:
-78.9. Infrg t IT6n | R spectrum was obt ai ned as pot assi um broni de
pellets. Absoryp bands are given in cm1: 1557 (C=S), 1278, 1164, 1029.

20 Exanple 76 Met hyl

1-met hyl -5-(N-e I rbamat e) -1, 4-di hydro ui.nol i ne-3-carboxylate. 0 ~"N-'-0O
H 6 C&/%%t%e ﬂp é—?N,N(E met ylthioc)arbamate)-O-igi)quingline. Y

-
-

To a solution of 480 mg (3.30 mmol) of S-hydroxyisoquinoline in 50 mL of acetone was

10 added finely powdered K,CO; (2.28 g 16.5 mmol) and 490 mg (3.96 mmol) of N.N-
dimethylthiocarbamoyl chloride. This mixture was heated under reflux overnight and then
filtered. After evaporation of the solvent, the crude product was dissolved in 30 mL of
dichloromethane and washed with an aqueous solution of Na;CO; 2M. The organic leyer was
dried over MgS8Q,, filtered and evaporated under reduced pressure. The solid obtzined was-

15 triturated with pentane giving 0.733 g (vield: 96%) of compound of molecular formula
Ci2H12N208S. Aspect: pale yellow powder.

Meiting point: 137°C.

NMR spectrum of the proton
In CDCl; at 300MHz, chemical shifts (ppm) and multiplicity: 9.28 (s, 1H), 8.52 (d, /=6.0

20 Hz, 1H), 7.88 (d,/ = 8.3 Hz, 1H), .61 (m, 2H), 7.41 (d,J = 7.5 Hz, 1H), 3.50 (s, 3H), 3.49 (s,
3H).
NMR spectrum of the carbon
In CDCL at 75MHz, chemical shifts (ppm) and nature of the carbon: 187.3 (C), 152.5 (CH),
148.8 (C), 143.4 (CH), 130.3 (C), 129.4 (C), 126.9 (CH), 125.6 (CH), 124.0 (CH), 114.6
25 (CH), 43.5 (CHs), 38.9 (CHs).
Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in em™:
1542 (C=S), 1400, 1375, 1124.
Stage B: 2~methyl—5-(N,N-dimethy!ttﬁocarbamate)-o-isoquinolinium triffate.




Stage A: Met hyl 5-(N-ethyl carbamate)-quinoline-3-carboxylate. 25 To 321 ng
(1.58 nunol) of conmpound prepared in stage C of exanple 67 dissolved in dry
tetrahydrofuran (10 nL) was added 0.10 g (1.90 mol ) of NaH (50% di spersion
in mneral oil). The reaction mxture was stirred for 1 hour and then 130
1tL (1.64 mmol) of ethyl isocyanate was introduced before heating under
reflux overnight. After cooling to room tenperature, 15 nL of water was
added and the THE was evaporat ed under reduced pressure. 109 The aqueous

| ayer was extracted with dichloronethams (3 x 10 nL). The conbi ned organic

| ayers wer &0df9 e (098 mnd]Sconfpbliidepreshreand s@ @R%ﬁbﬁéﬁ WYIRE of ARtYaMus A

purificat @ﬁ?lgyﬂe&%lwumw&ghroc@aé,ogﬂfghﬁgﬁn Si é;lga 843 W t thﬁtpfr)m euhr;ﬂ

ether/iPr as elUent 2z | 7 BMmogo umegt

mol ecul ar htrdlumhmﬂlﬁiiedqﬂﬁoﬁh@ COfhe éadgwnlamﬁﬁltwrﬁheéd B@mgﬂt% Q&Uliaﬁ%% at 8 o8

MHz,

?30 J _C E{E/Qp‘g_rzal]orh_l?x)t l%gp% tﬂglmtlg}lj 3}' tlllﬁ S(I)“%IH;H]I d;etggj efher g@]vp 18] ingHfyicldt H)

7 47 (ds J89%) o'l'cbinpouhdl-h:t‘ma A fdrinula g, H, S = 7.2 Hz,
129 (ot i}efﬁ 30 rl\/asgasp“eé%l?ig%tiry—F_cEglﬁe'&w&gdgﬁll AN2OA:

rn/z 275.

5- (N—ethylﬂhﬁhmﬂmugMiﬁgggggylquinoIiniun}3 carboxylate triflate. To 80 ny

(0.27 mol ), re a di.ssolved in 2 nL of anhydrous

di chl or onet hane \%gsb(aa eg" "B??Eig'?'&\&"méé'?‘bi’_‘ﬁ('eh%‘l DI 18 84t Gyl = 7.0

trifl uor onidz, HHh&E33I(8,0hva8.8 HzTHe), Bea(tt, rets. angtmrje;geqad std 7.6 aeh  Phiz z Jnour s at

room t re. ave: 125 ng (yle 100%

of conpﬁ{)rﬁﬁ{i%@ g f'é?&r ie/{%o? fm?lg) 9 Eﬁ-&"}l 9@?@0%@9 Aspect: white powder. NWR

spectrun1dﬂﬂﬂﬁﬂxgmmmﬁﬁgﬂﬂ;ﬁWBC>d6 at 300MHz, chenical shifts (PPm and

B B CRAR T gy Sk i 5 8 Slir i Boobidio” -

3H), 3. 18 1(3&219)7 lzlﬂz(cm,ml 11(CH), (28.8) €CH)2 12427 (G121, Nrgem,mq;t(?ﬂo;) of ot he
carbon In (@1\@ a@fy). 75SM1iz, chem cal shifts (ppm: 162.7, , 151. 2,
149.0, 141. 140 1,7 138.3, 123.9, 123.2, 122.7, 116.2, 53.9, 46.3, 36.0,

15. 0. étaéﬁﬂ&_m'@uamm'
5- (N-et hylhq:@D@grgaﬁ@Mg@ﬁJyLﬂIsmﬁs&kgzdgé)@w nol i.ne- 3- car boxyl at e. 25 50 ng

(0.1 1 mmul) of corrpound prepar e tage B was dissolved in 3 nL of
degassed I ) and 3 nL of degassed water (N2) and under an

at mospher gr @ectiiuch Wad BhtainePasPWtassium bromide pellets. Absorption bands are given in ¢cm™':
1557 (C=S), 1278, 1164, 1029.

206 Example 76 Methyl !-methyl-5-(N-ethylcarbamate)—l,4—dihydroquinoline—3-carboxylate.
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Stage A: Methyl S-(N-ethylcarbamate)-quinoline-3-carboxylate.

25 To 321 mg (1.58 mmol) of compound prepared in stage C of example 67 dissolved in dry
tetrahydrofuran (10 mL} was added 0.10 g (1.90 mmol) of NaH (50% dispersion in mineral
oil). The reaction mixture was stitred for 1 hour and then 130 uL (1.64 mmol) of ethyl
isocyanate was introduced before heating under reflux overnight. After cooling to rcom

temperature, 15 mL of water was added and the THF was evaporated under reduced pressure.




(0.53 mol ) of sodiumdithionite dissolved in 1 nL of degassed water (N2)
and 34 ng (0.32 mol) of Na2CO3 dissolved in 1 nL of degassed water (N2)
were introduced sinmultaneously. The reaction mxture was stirred for 1
hour and the sanme quantity of sodiumdithionite and 30 Na2CO3 were

i ntroduced in the sane way. After stirring 1 hour the reaction m xture, 184
mg (1.06 mmol) of sodiumdithionite dissolved in 2 nL of degassed water
(N2) and 68 ng (0.64 mmol) of Na2COB dissolved in 2 nL of degassed water

(N2) were introduced simultaneously. ®®irring was pursued for 1

suppl erment Bkeyagyenys layg0@asgixtradtedyiviale dizhlomaethase (acu o m; addeﬂba&ﬂmf obfic 7 110
ueous I ayer with

t he organigyd d extr
di chl or onet e{ﬁg&{e e @gpﬁig§b§ Elééa%atr grgin?vgp?% r8 Wﬁﬂ‘“%rﬁ)ﬁﬁ‘%rﬂ’at"ﬂ’r bed over
MySO4, fi I?@wh&n@t@mpnpamw geuwdbpetmmmdﬂmresqnmpasatueﬁtcgam d@RmRer at ure
gi ving 20 &g ular formula C, 5Ht $N204.
Aspect : @o“ﬁfﬁbﬂ%ﬁ’ 80@" dﬁ)ﬁe’"ﬁ%@%&ﬁ%“‘? C’f’ﬁ‘g‘b’gﬁoton In CDCl 3 at 300M,
cheni caf SMM&&EQEMMMIUlecHy 7.19 (s, 1H), 7.11 (t, J = 8. 1 Hz,
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(CH), 97. Massspectramety' (CH3), 39. 7 (CH3), 366(CHZ) 21.6 (CH2), 15.5
(CH3). mEXéBIM Y@ B R0 4m/z27

I-mathyl NN- di math | ‘car bamat e) qw nol i ni um 3-carboxylate triflate. e OEt
~NUO t | Me‘hi’l? -eihgrsbamatait pethdquigalinimy droarhodylararifate.ar boxyl ate. To
a sol uti orroodo 1E Q0.2 mb1) bt oRPbund Rl of exanpl e
74 in 60 of et hanol was addgdqjéﬁpgogngg%genﬁ d?%gﬁ’%gm ilnﬁ') afg"f"]1 ?‘Enyl

chl ori de. dRlorqmethape owasp0addedt upedanasNGBENn Mleat GB2un dmoly efof Uxmesgr Ni ght .
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of NaHCCB Extraction was perforne
Evaporation of the solvent gave:125 mg (yleld 100%) of compound of molecular formuia

CisHi7F3N2048. Aspect: white powder.

NMR spectrum of the proton

In DMSO-djs at 300MHz, chemical shifts (ppm) and multiplicity: 10.07 (s, 1H), 9.49 (s, 1H),

8.48 (t, /= 5.8 Hz, 1H), 8.42 (m, 2H), 8.04 (dd, /= 3.2 Hz and 5.3 Hz, 1H), 4.73 (s, 3H), 4.05
20 (s,3H),3.18 (q,/=7.2 Hz, 2H), 1.20 (t, / = 7.2 Hz, 3H).

NMR spectrum of the carbon

In DMSO-dg at 75MHz, chemical shifts (ppm): 162.7, 153.0, 151.2, 149.0, 141.2, 140.1,

138.3,123.9,123.2, 122.7, 116.2, 53.9, 46.3, 36.0, 15.0.

Stage C: Methyl 5-(N-ethylcarbamate)-l-methyl-l,4-dihydroquinoline-3-carboxylate.

25 50 mg (0.11 mmol) of compound prepared in stage B was dissolved in 3 mL of degassed
CH;Cl; (N>) and 3 mL of degassed water (N3} and under an atmosphere of nitrogen. 92 mg
{0.53 mmol) of sodiurn dithionite dissolved in 1 mL of degassed water (N,) and 34 mg (0.32
mmol) of Na,CO; dissolved in 1 mL of degassed water (N2) were introduced simultancously.
The reaction mixture was stirred for 1 hour and the same quantity of sodium dithionite and

3¢ Na;CO; were introduced in the same way. After stirring 1 hour the reaction mixture, 184 mg
(1.06 mmol} of sodium dithionite dissolved in 2 mL of degassed water (Nz) and 68 mg (0.64
mmol) of Na,CO; dissolved in 2 mL of degassed water (N;) were introduced simultancously.

Stirring was pursued for 1 supplementary hour. 100 uL of glacial acetic acid was added and




di chl oronet hane (3 x 30 nL). The conbined organic | ayers were dried over
MSH4, filtered and evaporated under reduced pressure. A purification by
col um chromat ography on silica gel with ethyl acetate/dichloronethane
(3/2) as eluent gave 719 ng (yield: 66% of conmpound 25 of nol ecul ar

Cl12H, 1INC3. Aspect: pale brown powder. Melting point: 118C. NWR spectrum of
the proton 1 111 In DMSO d6 at 300MHz, chem cal shifts (ppn). and
multiplicity: 10.22 (br, IH), 9.23 (s, IH, 8.94 (s, IH, 7.62 (d, J =7.2
Hz, IH), 7.54 (dd, J:77and81Hzllﬂ)H) 7.23 (d, J =7.4 Hz, 1H,4.41
(q, J = 7. Q‘elqigamzr'ﬂyef vaggpgrated. pfier pximction oﬁihﬁ aquilhR Isgpewﬁthldlﬂllbf'onﬁéﬂﬁn@ar bon 5
I n DVSO- d6(3at 10/ riiz f nd f the, carbon; 164.8
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123.1 (O, ungpgeq “‘FGHFSS‘E&&‘ omy Epipera@te SvinglR) me (vicld: 6B b cdnifousd efl
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bands areMﬁM&M-| )2, 1257, 1189, 778. El enental

anal ysesA 11N03 : C, 66.35; H, 5.10; N, 6.45. Found: C,

66.43; H, ﬁdi:l N306MAZ bhemichI ABiR
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Stape A: Ethyl 8-hydroxyquinoline-3-carboxylate.

To a solution of 950 mg (5.02 mmol) of compound prepared in stage B of example 74 in 60

mL of ethanol was added at 0°C 2.2 mL (30.13 mmol) of thionyl chloride. The reaction
26 mixture was then heated under reflux overnight. The cooled mixture was then neutralized

with a saturated aqueous solution of NaHCO;. Extraction was performed with

dichloromethane (3 x 30 mL). The combined organic layers were dried over MgSQ,, filtered

and evaporated under reduced pressure. A purification by column chromatography on silica

gel with ethy! acetate/dichloromethane (3/2) as eluent gave 719 mg (yield: 66%) of compound
25 of molecular Cj;H,;NO;. Aspect: pale brown powder.

Melting point: 118°C.

NMR spectrum of the proton




In CDC13 at 75MHz, chem cal shifts (ppm and nature of the carbon: 165.1
(©, 155.0 (C), 150.0 (CH), 148.1 (C, 143.4 (C, 138.5 (CH), 128.0 (O,
127.2 (CH), 126.5 (CH), 124.0 (CH), 123.6 (O, 61.5 (CH2), 36.8 (CH3),
14.3 (CH3). Infrared spectrum 30 IR spectrum was obtai ned as potassi um
brom de pellets. Absorption bands are given in cnmis: 1719 (C=0O, 1373,

1270, 1232, 1165. Stage C. Ethyl
8- (NMt di net hyl car bamat e) - 1- net hyl qui nol i ni um 3-car boxylate triflate. 112
To 153 ng (0.53 mmol ) of conpound prepHied in stage B dissolved in 10 nL of

anhydr ous MRt @+iAONHre chemicah shifbppra)ahe muliilicitb 10,28 (or SE)9IRE §s, fif), Met hy|
trifluoro f t t r hour s at
room tenpgfg?gpgwblggg@g%aﬁ-gﬁ gﬁag#&{ab v)gr#angéﬁ?ﬁhh é’?%}rfo?'*tﬂ%e solid
with di et hidD: éﬁh@rJga?\/?eﬂaz%l)r#@s((yuemﬂﬂamz% of conpound of nol ecul ar

formul a Clﬁmfpi}%gjoﬁthﬁg%gt pal e yell ow powder. Melting point: 136C.
NMR spectrum O _}oro on In CDC13 at 300MHz, chemical shifts (ppm and
mul ti pl i ci iIPM8Ogeay 1SMHz) chemiga! sefts (ppm)lasfl natBre2f the cdtbon: d63TCR 1596I(C), 3 Hz,

IH) Z g; (ﬂd}(gi_lg 137999@“@3875 ?cﬂﬁz izg% (c171), %;.Hg),zég, z (E),dggi (@)01714(35 lCEB),

1 44 (t, J&:H? HZ’ ( spectrum of the carbon In CDC13 at 75MHz,
chem cal slhﬁ-ieég;s &Elﬂﬁ and nature of the carbon: 161.2 (C, 153.5 (O,
153.0 (CH), 148. , . 142.4 (O, 134.0 (O, 133.6 (CH, 131.3 (CH), 131.1
(0, 130. 2R stcﬂtlavas l)kmeé a§ pytassigm tBorideBllets5AbshrptioiBInds 3. aiveh Gran: 37. O
(CH3) , 10L4. 171§ @), ljﬁwzquqgg yegof the fluor In. CDCl3 at 282.5MHz,
chem cal %BI fts éggr’r} . Infrared spectrum IR spectrum was obt ai ned
as pot assi pel I ets Absorption bands are given in cm': 20 1739
(C=O, 126Ahal. tdledior EBANPICE : €866.35; H, 5.10; N, 6.45. Found: C, 66.43; tHéf 17N, 642%.
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To a solution of 300 mg (1.38 mmol) of compound prepared in stage A in 150 mL of acetone

15 was added finely powdered K,CO; (954 g, 691 mmol) and 153 pL (1.66 mmol) of N.N-
dimethylcarbamoyl chloride. This mixture was heated under refhux overnight and then .
filtered. After evaporation of the solvent, a purification by column chromatography cn silica
gel with cyclohexane/iPrOH (4/1) and 1% of triethylarnine as eluent gave 339 mg (yield:
87%) of compound of molecular formula C;5H;¢N,0,. Aspect: pale yellow powder.

20 Melting point: 91°C.
NMR spectrum of the proton
In CDCl; at 300MHz, chemicatl shifts (ppm) and multiplicity: 9.47 (s, 1H), 8.84 (s, 1H), 7.80
(m, 1H), 7.58 (m, 2H), 4.46 (g, /= 7.2 Hz, 2H), 3.30 (s, 3H), 3.08 (s, 3H), 1.45 (t, J= 7.2 Hz,
3H).

25  NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon: 165.1 (C), 155.0 (C),
150.0 (CH), 148.1 (C), 143.4 (C), 138.5 (CH), 128.0 (C), 127.2 (CH), 126.5 (CH), 124.0
(CH), 123.6 (C), 61.5 (CH,), 36.8 (CHs), 14.3 (CHy).
Infrared spectrum

30 IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
1719 (C=0), 1373, 1270, 1232, 1165.
Stage C: Ethyl 8-(N,N-dimethylcarbamate)- | -methylquinolinium-3-carboxylate triflate.




| I 25 Stage A: 7-hydroxy-3-(N-propyl car boxam do) qui noline. To 100 ng (0. 46
nmol ) of conpound prepared in stage B of exanple 1, dissolved in 5 nL of

tol uene, was added under N2, 94 ng (0.97 nmol) N-propyl am ne hydrochl ori de
dissolved in | m (2 mml) of trinethylalumnium(2Min heptane). The
reaction m xture was then heated wunder reflux for 5 days. Evaporation and
chromat ography on silica gel with j93 113 dichl oronet hane/ et hanol (9/1) as
el uent gave 25 ng (yield: 25% of product of nolecular formula CL3H14N202.
Aspect : pale brown powder. Melting poildg: 198C. NWMR spectrum of the proton
5 I n DVBO He!3tmg mof) jo& aerapdund hicpared {npsagy Badigbolved ini N0l k| lof ynhy&&uél ( br,

i f o, e Lo, o R Bk o Lo gl
(t, J= 7.4n rowmaneslwﬂmspa@e reanticf mixhee way dieed fop 3%@&&@&&%
(. Ci‘éo*"aﬁ“éﬂm@f sqivsha iasony ot e S with sy Yibigate 196 s Giaies %?;.22)

22.5 (SCHBR% ﬁ_cc@pp@p@;f maBtcalgefoBnula Cy;H;oF;N,0,S. Aspect: palc yellow powder.

7- (NN- di majidphEidtasgée) - 3- (N- propyl car boxam do) qui nol'ine To a sol ution of
conmpound obtainéd in stage A (170 ng, 0.74 mml) in dry THF (10 nL) was
added 43 MMR speptrummefithy protonNaH (50% di spersion in nmineral oil). The mxture

G et hyl oot oot st A SRR o) 3ha b RBHG 20 K8l I, e s TBy saeng
m xture wadd:¢ @r?l%%yhl?r&z, WD), RBULd, J Aft LandatHe, 1N 7.89 (dmequml and
1
oy ol DaIiASs GOS0 202 aip) BOAERLL 400 ERIR 188 (o7 B e 505 g

(yield: 9?5@ of conpound of nol ecul ar fornula C16H19N303. Aspect: pale

yeIIOM/pomdgmseaQﬂﬁefméagmgplnt 168C. NWR spectrum of the proton In CDCl3
at 300MHz and multiplicity: 9.16 (d, J = 2.3 Hz,

ca sSni
g 47In %ﬁ% 3 pt Z5MHz, thmlcrap qh}rgs (ppmBandatneepf the cador:dd].2 ICx 193.6 (@ynd 2. 3
Hz, | H) 163, 69CKpN48.Y (Uh? 3247 34D 73336 f @ﬂjl 3.06 (s,
3H), @ﬁxﬁ (] C§ (Cz: @{)3 ﬂ)z3 ¢ hl( %CN'\_%'P %pect rum
of he]scag 4.9 (C), 65.6 (CHy), 51 4 (CHJ) 37.4 (CH;), 37.0 (CHs), 14.1 (CH;).
NMR spectrum of the fluor
In CDCl; at 282.5MHz, chemical shifts {ppm): -78.8. -
Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™';
20 1739 (C=0), 1260, 1154.
Example 78 l-Methyl-3-(N-propylcarboxamido)-7-(N,N-dimethyIcarbamate)-1,4-
dihydroquinoline. |

25 Stage A: 7-hydroxy-3- -(N-propylcarboxamido)quinoline.
To 100 mg (0.46 mmol) of compound prepared in stage B of example 1, dissoived in 5 mL of
toluene, was added under N,, 94 mg (0.97 mmol) N-propylamine hydrochloride dissolved in 1
mi (2 mmol) of trimethylaluminium (2M in heptane). The reaction mixture was then heated

under reflux for 5 days. Evaporation and chromatography on silica gel with




In CDC13 at 75MHz, chem cal shifts (ppm and nature of the carbon: 165.7
(O, 154.5 (C, 153.5 (O, 149.8 (O, 148.7 (CH, 135.3 (CH, 129.7 (CH,
127.0 (C, 124.6 (O, 123.6 (CH, 120.2 (CH, 42.1 (CH2), 37.0 (CH3), 36.8
(CH3), 23.0 (C-12), 11.6 (CH3). Stage C

7- (NN- di et hyl car bamat e) - 3- (N- pnpyl car boxam do) - | - et hyl qui nol i ni um
triflate 30 To 50 ng (0.17 mmol) of conpound prepared in stage B dissol ved
in 5 nL of anhydrous di chl oronet hane was added, under N2, 24 L (0.20 mmol)
of nmet hyl d Ejllfl ugr onet hanesul fonate. MRe reaction mixture was stirred for
2 hours at % Saprssthangl @/1) 5g -eluepts gave 24 me(yighdsr 258%4)uf peddutiher melbatiat gave

72 mg (yi eFainui@EYH,N0% Epe e SrowHHo g@y‘J ar fornula C sH22F3N306S. Aspect:
pal e yel |l oyw powder. Melting point: 190 NVR spectrum of the proton 5 In
CDCl 3 at ngﬁﬂ%"—éﬁt oIk d°tal shifts (ppm) and multiplicity: 9.75 (s, IH), 9.60

SS slgi) i ?hgam—r‘zd oordhof> gd45j(_ > lJHZ 6I 8H)H,z 82%53 (2 2(%1(1) :7),H§30 gdbg
= ' ) = S .
(s, 3H)Lr|Z 'H@??é’k?‘ 30%""1“27 migal ngﬁtq)(pplo)gmr(mlnplrmt;c 0.3 (biz 1H), 3H).(d, MR
spect r um of.1Hze1H), 8@7 (thO2H 7@@@1 2 shi_f P,

-78.6. Sta g )Ln;t E\yl ):4 rgﬁ%g[rgb%@ 8‘?%%9‘“ P é?}& B'E?

met hyl car bgr%a T, 4 Hgi 3R) 3h& Nfé 3D. ng (0. 04 mmol) of conmpound

pr epar ed |NMﬂtmﬁdﬁ/&&cﬁbS§ol ved in 6 nL of degassed { CH2CI 2 (N2) and 6
L of deg N2) and under an at nosphere of nitrogen. 38 ng 15

JO. 20 i nno a‘ﬁﬁg?&%é "Hﬁ}ﬁ? ehemsrl pifsi(pemyl 84 (Ch 160.1 60), d5QIB (s bascl g@ner (N2)
and 141y 1(3001(2H)mm16) aH), NA(D), s @ty & fo (N2)
were intr %Hc)eglné t(ane)ousl y. The S%)acgtl) %)rrqcén) Qparge \% t&q{rzgﬁizfeg

hour and t sa % ntity of sodiumdithionite and Na2CO3 were |ntroduced
in the sarﬂage.@y 7~(M‘M¢Bmeﬁ§rlicirbézﬁwe)33 @?kapﬁlmo&ﬁﬂﬁajggiﬁoﬁne“ ure, 76 ng (0.40

nol ) of | |on |ss egassed water (N2) and 28
ng (0. 24 3'8’ “}? @m%&ﬁ(hmznas@?dfmra@gmaﬂmumxwm wer e
i nt r oducedd@dmﬁlmmg@mcy) ofrsau (0% Esp¥aiDn Mﬁ.@ﬁdoui)%hejmau.?@ ARALALY hour.
ayer was

ggga?;'ﬁgg r&ﬁ‘ era '?r acrtll gﬁuroﬁﬂe’f gded ’g"q‘fl‘d%&agurﬂt ?Frfl‘iﬂ%éhl(%lr odetdtdne (3 x
10 i), t mma) ‘g%smdded Thie resulving mlmemaﬁlamuxdf foP 42 A¥EE. AREPSHindd dEhgd and
evapor at e¢jq mL) and extraction with CH,Cl; (3 x 15 mL), the resulting combined organic layers were
dried over MgSQ,, filtered and evaporated under vacuum to give 215 mg (yield: 97%) of
compound of molecular formula C,¢H;oN;05. Aspect: pale yellow powder.
20 Melting point: 168°C.
NMR spectrum of the proton
In CDCl; at 300MHz, chemical shifts (ppm) and multiplicity: 9.16 (d, J = 2.3 Hz, IH), 8.47
(d,/=2.1 Hz, 1H), 7.78 (m, 2H), 7.40 (dd, J = 9.0 and 2.3 Hz, 1H), 6.59 (br, 1H), 3.47 (q, J
=7.3 Hz, 2H), 3.17 (5, 3H), 3.06 (s, 3H), 1.68 (sext, J= 7.2 Hz, 2H), 1.01 (t, /= 7.3 Hgz, 3H).
25  NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifts (ppm) and nature of the carbon: 165.7 (C), 154.5 (C),
133.5(C), 149.8 (C), 148.7 (CH), 135.3 (CH), 129.7 (CH), 127.0 (C), 124.6 (C), 123.6 (CH),
120.2 (CH), 42.1 (CH,), 37.0 (CHa), 36.8 (CHj3), 23.0 (CH,), 11.6 (CH3).
Stage C: 7-(1\”,N-dimethy!carbamate)-3-(N-propylcarboxamido)- I-methylquinolinium triflate
3¢ To 50 mg (0.17 mmol) of compound prepared in stage B dissolved in 5 mL of anhydrous
dichloromethane  was added, under N, 24 uL (0.20 mmol) of methyl

trifluoromethanesulfonate. The reaction mixture was stirred for 2 hours at room temperature




under reduced pressure at roomtenperature giving 10 ng (yield: 79% of
conpound of 25 nol ecular fornula CL7H23N303. NWR spectrum of the proton In

CDClI 3 at 300MHz, chemi cal shifts (ppm) and multiplicity: 7.14 (s, 1H), 6.92
(d, J =81 Hz, I H, 6.59 (dd, J =8.1 and 2.1 Hz, IH, 6.41 (d, J = 2.1
Hz, | R, 5.29 (br, IH, 3.66 (s, 2H), 3.25 (g, J= 6.8 Hz, 2H), 3.10 (s,
3H), 3.03 (s, 3H), 2.94 (s, 3H), 1.50 (sext, J= 7.5 Hz, 30 2H), 0.88 (t, J
= 7.4 Hz, 3H). Exanple 79 Ethyl 1-nethyl

5- (NN- di net hyl car bamat e) pyri di ni um 3- cagboxyl ate triflate. 3 115 OEO0 O
N N+ O EfdpoStiagef fhic Sohveylgavi yi M (FieliCORE) 6k Jnpblndl o mbReHS ﬁ%ala of

5- br ononi cpt h?#qqﬁc' was a.@delgpjo 10 of NaGCh dissolved in 63 nL o 5
water, 3.1°f 3(5’05%#9%?'14’5 &c é‘h‘?‘ﬂ%}ﬂrate and 0.42 g of copper (0). The
reacti on nMeltipg @oinga$90°Ci gorously stirred and heated under reflux for 30
hours. Aft l.in e mxture to room tenperature, 4.8 g of Na2S. H20
was added Mmursued overnight. The reaction m xture was
heated §0 Hl(l?)@lgm lﬂfbﬂ&e&eblﬁic?ahSWpﬂﬁﬁanﬂlhmldpﬁdﬂtﬁ @mq@rlﬁ@,cg%oqg, fyes yhi te
preci pitat ter r erature, the mxturée was
filtered and lﬁ’e“p d’ojfa_ ?Egpzt WFWFJ@%&@JF&%% 1HY, 45664s.4H)i3.45 (q,
concent r at-&d 6iyide, G 220 @, He) 809 THOHRIIERI (Rixt, t27 A%, bit), boqd s 218 ,he pH of
the. filtr e has adjusted to 4.6 with concentrated. hydrochloric acid. The

white preci‘pitate was then filtered, washed with water and dried under
reduced pri¥& spectgimafidg o8 g (yield: 62% of product of nolecular fornula

C7H5NO X | owder . |ting peiLnt: > 260C. 15 NWR spectrum of

t he prﬁ%oﬁ%?é d%ﬁg?’ %dﬁ'ﬁﬁizs%éh’é’ﬂﬁfzgﬁshi fts (ppm and multiplicity:

8.48 (d, Xtagel 5 HD: 1H), 1-n@ti6-3{(d;probylcarboxankido) THNV,N-dinkihy(cdrbamate)lt £ Hz,
y 3,

IH) . I nfraigd@R@skdedm | R spectrum was obtained as potassi um brom de
pellets. Absorption bands are given in cni: 20 3273, 1538, 1393, 1294.

St age 13: QQtrng,[O.Q;L mpwhofyeimpound pegpared in stage C was dissolved in 6 mL of degassed
- CHCl; (N2) and 6 mL of degassed water (N;) and under an atmosphere of nitrogen. 38 mg

15" . (0.20 mmol) of sodivm dithionite dissolved in.1 mL of degassed water (Nz) and 14 mg (0.12
mmol) of Na,CO, dissolved in 1-mL of degassed water (N2) were introduced simultaneously.
The reaction mixture was stirred-for ! Hour and the same quantity of sodium dithionite and
Na;CO; were introduced in the same way. After stirring 1 hour the reaction mixture, 76 mg
(0.40 mmo!) of sodium dithionite dissolved in 2 mL of degassed water (N») and 28 mg (0.24
20 mmol) of Na,COs; dissolved in 2 mL of degassed water (N2) were introduced simultaneously.
Stirring was pursued for 1 supplementary hour. 100 BL of glacial acetic acid was added and
the organic layer was separated. Afier extraction of the aqueous layer with dichloromethane
(3 x 10 mL), the organic layers were combined, dried over MgSO,, filtered and evaporated
under reduced pressure at room temperature giving 10 mg (yield: 79%) of compound of
25 molecufar formula Cy7H,3N,0;.
NMR spectrum of the proton
In CDCl; at 300MHz, chemical shifis (ppm) and multiplicity: 7.14 (s, 1H), 6.92 (d, J = 8.1
Hz, 1H), 6.59 (dd, J = 8.1 and 2.1 Hz, |H), 6.41 (d, J= 2.1 Hg, 1H), 5.29 (br, 1H), 3.66 (s,
2H), 3.25 (9, J = 6.8 Hz, 2H), 3.10 (s, 3H), 3.03 (s, 3H), 2.94 (s, 3H), 1.50 (sext, /= 7.5 Hz,
30 2H),0.88(t,J =74 Hz, 3H).
Example 79 Ethyl 1-methyl 5-(N,N-dimethylcarbamate)pyridinium-3-carboxylate triflate.




To 2.5 g (18 mml) of conpound prepared in stage A dissolved in 50 nL of

et hanol and cooled to OC was added carefully 4.4 m, (61 nmol) of thionyl
chloride. The reaction mxture was then heated under reflux for 24 hours
and then evaporated under reduce pressure. 25 The crude product was poured
into water and then filtered giving 2.5 g (yield: 83% of conmpound of

nmol ecul ar formul a CaHgNO3. Aspect: white powder. Melting point: 150C. NWMR
spectrum of the proton In DVMSO d6 at 300MHz, chemical shifts (ppm and
multiplicity: 8.74 (d, J = 1.2 Hz, IH1{15 30 8.60 (d, J = 2.6 Hz, | H, 8.07
(m 11-1), 4.%4 (g, J=¥.1 Hz, 2H), 1.42 (t, J=7.1 Hz, 3H). 116 Infrared
spectrum I g obt ai ned as potassi um brom de pellets. Absorption
bands are gi ven||£1 C . 3044, 2874, 2677,1731. Stage C. ethyl

5- (N, N- di et hyl cgﬁbarrat e) pyridi ne-3-carboxylate 5 To a solution of conpound
obtained in stag 00 ng, 1.2 nmol) in dry THE (20 nL) was added 66 ng
(1.32 mol) of NaH (5 %dlspersmn in mneral oil). The m xture was stirred
at roomtenperature for I hour after which tinme dinethylcarbanoyl chloride
(120 L, 1. Anqu g&ea d The resulting mxture was refluxed for 2
hours. After addition o water (10 nlL) and extraction with CH2Cl 2 (3 x 15
nL), the rEslfitg@Psauetbefifebtomonjeninic acidwes addyd 1@ glo® NSOH BiesoPd in Mlﬁ%f

e o8 Spiacy 2% BBt AATY A LA Ra T, kS o s
spect r um OfEaeslytiged and heaGB@nderaelBORNBR hoﬁrbleﬂnﬁeﬁ&bolﬁigl thé mu(tﬂ@ria r&sﬂld
STUI tipli CltEIMpel_réiur%@lé%of ‘ilais i Osykgadﬁéﬂxﬁl % \sﬁa&%zxgsi]zed;?_\{)emx@t égle gact’loni SOO (d,
3H), 1 3 1 Titure) wasy h@tqqzto mqy: angdt ta@@;d[)wtleﬂﬁlgaslumﬁtdi;dppearance of the white

5 (N - di it 5192 eddh koD A B2 Y o D2 o 1 1

nmol ) ofnéﬁnpoun repared irn stage I 501 Ve
di chl offomet i E2ustrdded 2 ‘EFHU@?HCNB’&WQJ!MCM@G%MWM pre@ﬁnatmwkyﬂiltered

{111 or R DA vl A5 TR S B P, 2

room tenperat ure. 20 Eyaporation n Fur ati on
with diet RACPEIRERS @“‘32813 Waghed Wtb water arglidyed glﬁdecmdprmd pekssafe givihes.algar
formil a Clﬁﬂa7@%%91?:8‘1%1\5%&&“@#@6&@1&8%@ (A PRIAL 110G R
spectrum t he rgton F In D20 at 30 SRR (ppm and
mul ti pl i crtyRasgome >260°G.11) 8. 98 (s, 879(s :
15 NMR spectrum of the proton
In DMSO-ds at 300MHz, chemical shifts (ppm) and multiplicity: 8.48 (d, J = 1.5 Hz, 1H),
8.26 (d,/=2.6 Hz, 1H), 7.51 (d, /= 1.9 Hz, 1H).
Infrared spectrum
IR spectrum was obtained as potassium bromide pellets. Absorption bands are given in cm™:
20 3273, 1538, 1393, 1294.

Stage B: ethyl 5-hydroxynicotinate

ledd

To 2.5 g (18 mmol) of compound prepared in stage A dissolved in 50 mL of ethanol and

cooled to 0°C was added carcfully 4.4 mL' (61 mmol) of thionyl chloride. The reaction

mixture was then heated under reflux for 24 hours and then evaporated under reduce pressure.
25  The crude product was poured into water and then filtered giving 2.5 g (yield: 83%) of

compound of molecular formula CgHgNO;,_Aspect: white powder.

Melting point: 150°C.

NMR spectrum of the proton

In DMSO-d; at 300MHz, chemical shifis (ppm) and multiplicity: 8.74 (d, J = 1.2 Hz, 1H),
30 8.60(d,/=2.6 Hz, IH}, 8.07 (m, 1H), 4.44 (9./=7.1Hz, 2H), 142 (t, /= 7.1 Hz, 3H).




251 H, 4.43 (m 511), 3.07 (s, 3H, 2.95 (s, 3H, 1.34 (t, J = 7.1 Hz,
311). [ NMR spectrumof the carbon In DMSO- d6 at 75MHz, chem cal shifts
(ppm: 161.5 (©), 152.2 (C, 149.9 (O, 143.6 (CH), 138.4 (C, 130.1 (CH),
63.2 (CH2), 48.9 (CH3)037.0 (CH3), 36.6 (CH3), 14.3 (CH3). El enental

anal yse 30 Anal. calcd for Cl12H17F3N207S : C, 38.31; H, 4.26; N, 6.96; S,
7.97. Found: C, 38.62; H 4.21; N, 6.86; S, 8.03% Exanple 80 Ethyl

1-[ 4- (NN-di net hyl car bamat €) benzyl )] pyri di ni um 3- car boxyl ate i odide. p7 {
117 COZEt N+ 1- 0 / O J~ N Stage A 114- (hydroxynet hyl ) phenyl

di net hyl cainfraredspectfiana sol ution of 5 g (40.3 mmol) of
4- (hydr oxy. h henal .in 500 nl. of acetone was 5 added finely powdered
K203 (27.@*&%9‘%]. ) ““’Qﬁ‘&PWTW°'P%PS"%6P§°%°HN,&1\¢Sammwmdr banoy|

chl ori de. 334#328M4,26WT,a73Was heat ed under reflux overni ght and then
filtered. BV rati.o f the solvent, a purification by colum
& "%'Sﬁ‘ygifj‘ﬁ‘(@‘“‘%@ﬁcwaﬁﬁte AWFdscaberyi#e 04 (9/1) and as el uent

chr omat ogr
gave 7.6 Tp 4 solutiod of Gifflound obraingddi Selee (20004 ¢ 2! riolh B dFY TRFGPHLFNGS

Aspect : ' l2n 10 i point: 76C. NVR spectrum of the proion I n
co0r 3. at SRS HE R oD B oud BB ieriah s ey i G Gancre s e ¢ = 6. 5
Hz, 211), r@ord3empterhturd for B hburtifier Vhikh; tine Gifncthiicardarioy® Blokde (12b) 1L,f31--§- (s,
3H), 3.01 to.J =58 Hz, . | ...15 NMR spectrum of the
carbon In @%ﬁ%@agt"d%%@ﬁ,‘“s‘éﬂ%ﬁﬁ‘%‘gi’“ i tpueed E%S ﬁ')h."“'fS’B'\gf afldtgion ofgppter (10C) ,
138.3 (0O ,mlz)zaarfgax(r@ipa wimmzuz((egg 15 ﬁﬁ_)ﬂihé anl)ing 36mbinddT6iBanic Bfers wefd3) -
Stage B § r L e car banmat e . .
2,4,6-tri éﬁl or o?f,ﬁ% ﬂt%rgégg'ﬂyejw(aﬁ?ﬁﬁg é‘?‘ée@.v%%’" 18V 2f0 mgdugldt B%Mf (2. 5
m.), mai ntcainpand gf moeuigFor@ulaAf i BrNieAdpeetnatngenilof a white solid (2
hour's) , gk 2peeim kahe PRSon2dded, ol 1 owed by
. In CDCl; at 300MHz, chemical shifts (ppm) and multiplicity: 8.96 (d, J = 1.5 Hz, 1H), 8.52
(d,J=26 Hz, 1H), 8.00 (d, J = 1.9 Hz, 1H), 4.31 (g, J = 7.1 Hz, 2H), 2.74 (s, 3H), 2.65 (s,
1s...-3H), 1.31 (t, /= 7.1 Hz, 3H). :
Stage D: ethyl 1-methy] 5-(N,N-dimethylcarbamate)pyridinium-3-carboxylate triflate
To 270 mg (1.13 mmol) of compound prepared in stage C dissolved in 20 mL of anhydrous
dichloromethane was added, under N, 143 KL (126 mmol) of methyl
trifluoromethanesulfonate. The reaction mixture was stirred for 2 hours at room temperature.
20 Evaporation of the solvent and subsequent trituration with diethyl ether gave 280 mg (yield:
61%) of compound of molecular formula Cy3H;,F;N;0,8. Aspect: white powder.

Melting point: 110°C.

NMR spectrum of the proton
In D,0 at 300MHz; chemical shifts (ppm) and multiplicity: 9.23 (s, 1H), 8.98 (s, 1H), 8.79 (s,

25 1H), 443 (m, SH), 3.07 (s, 3H), 2.95 (s, 3H), 1.34 (t, /= 7.1 Hz, 3H).
NMR spectrum of the carbon
In DMSO-d; at 7SMHz, chemical shifts (ppm): 161.5 (C), 152.2 (C), 149.9 (C), 143.6 (CH),
138.4 (C), 130.1 (CH), 63.2 (CH,), 48.9 (CH3), 37.0 (CH3), 36.6 (CH,), 14.3 (CH3y).
Elemental analyse

30 Anal. caled for C,H 7 F3N;0;8: C, 38.31; H, 4.26: N, 6.96; S, 7.97. Found: C, 38.62; H, 4.21;
N, 6.86; S, 8.03%.
Example 80 Ethyl l-[4-(N,N-dimethylcarbamate)benzyl)]pyridinjum-3~carboxy1ate iodide.




t he conpound prepared in stage A (1.79 g, 9.17 mmol ). After the addition,
the m xture was stirred overnight at roomtenperature. Water (20 nlL) was
added, and then the organic |layer was washed with 15 nL of a saturated
aqueous sol ution of Na2CO3, followed by I N agueous HCL and brine. The
organic layers were dried over MgJSO4 and evaporated under vacuum 25 gi Vi ng
1.82 g (yield: 929 of conmpound of nolecular fornula CLOHL12CI NO2. Aspect:
pale vyellow powder. Melting point: 68C. NWVR spectrumof the proton 118 1In
CDCI3 at 300M—Iz chem cal shifts (ppmiland rmultiplicity: 7.37 (d, J = 8.5
Hz, : ,zEfJ—87Hz 2H), 4.58 (s, 2H), 3.10 (s, 3H), 3.01 (s,
3H). NI\/R sp CL um of the carbon In CDC13 at 75MHz, chem cal shifts (ppm:

154.8 (O, ( 1344(C) 129.7 (CH), 5122.1(CH), 45.8 (CH2),
36.8 (CH3),. Stage C. Ethyl

1-[4- (NN-di net ar arrate)benzyl)jpyrldl ni um 3- car boxyl ate i odide A

m xture of ethy Mnate (71 mg, 0.47 mmol), conpound prepared in stage

B (100 ny, O0.47 rrm)l) and potassiumiodide (78 ng, 0.47 ng) in 3 nL of
acetonitrile was heated under reflux for 43 hours. After evaporation of

the sol ve 5_r31_ of dichl gronet hane was added and 10 the mi xture was
filtrate. r%%ié) Ahydsoxyatethyhahenyl dimethlcashanate puri fi cati on by col um

chr omat og r'ap.hyolmns(m 3 26(4@@ Im,,m} % ngw 8@,&,@&%@0 é@l/ an I(Eje tg ?sen

CHz2Cl 2/ Et ent gave
mol ecul’ar %Sﬁgdnﬂi‘%iy @?B’Fﬁ" Ho6@s (BEHber 0-2 @Pér@é 37k et $4003 lrnmauvafs\{;iéct rum of

gh$8p2 gt O rdirkéthHearabiol B chlbricd) Ofylidz mlftﬁk@ mﬁsahea%a' lfu{dgr (-e?ﬂm %ﬂl {[_Du?l icit y
(dd, J= GJﬁA‘e%?ﬁdQ‘?‘f"wmeﬁj’?‘h? 59‘23"6 ¢ pupiicgiion beoluétm)chromtompl@dqn glicag. 5 Hz,

2H), 6. 32 gebwitR tclohdx#s/ifrOH GA) and atiuert Hhive ‘ﬁi@gr(gnéld 31’% o@ S%féfﬁf ?fe’ 75z

1.42 (t, spect umo the c on 20

cheni cal s%“T?P’”?"BB‘FHEH%‘e’I‘NgR Aggect: vy E‘El’&“’ 4%y 153.0 (O, 147.9 (CH), 145.5
(CH), m45 MeltirGhdpint:T7/89C.3 ( : 130. 9 (O, 129.0 (O, 128.7 (CH, 123.2 (CH,
63.7 (2xGdieR « et§u8oft9_|3) 36 6 (CH3), 14.4 (CH3). Exanple 81 Inclusion of
conpound 1 e 2 in hydroxypropyl -beta- cycl odextrin.

In CDCl; at 300MHz, chemical shifts (ppm) and multiplicity: 7.34 (d, / = 8.5 Hz, 2H), 7.09
(d, J = 8.5 Hz, 2H), 4.66 (d, J = 6.0 Hz, 2H), 3.10 (s, 3H), 3.01 (s, 3H), 1.75 (t, J = 5.8 Hz,
1H).
15 NMR spectrum of the carbon
In CDCl; at 75MHz, chemical shifts (ppm): 155.1 (C), 150.7 (C), 1383 (C), 127.9 (CH),
121.7 (CH), 64.4 (CH,), 36.7 (CH3), 36.5 (CHa).
Stage B: 4-(chloromethyl)phenyl dimethylcarbamate
2,4,6-trichloro[1,3,5]triazine (1.78 g, 9.65 mmol) was added to DMF (2.5 mL), maintained at
20 25 °C. Afier the formation of a white solid (2 hours), CH,Cl, (25 mL) was added, followed by
the compound prepared in stage A (1.79 g, 9.17 mmol). After the addition, the mixture was
stirred overnight at room temperature. Water (20 mL) was added, and then the organic layer
was washed with 15 mL of a saturated aqueous solution of Na,CQ;, followed by 1N aqueous
HCL and brine. The organic layers were dried over MgS04 and evaporated under vacuum
25 giving 1.82 g (vield: 92%) of compound of molecular formula C1oH 2CINO;. Aspect: pale
yellow powder.
Melting point: 68°C.
NMR spectrum of the proton




[ 25 40 ng (0.13 mmol) of conpound described in exanple 2 and 1.46 g of
hydr oxypr opyl - beta cycl odextrin (DS 0.58 - Mwv 1386 g.L'') were dissolved in
15 m, of dichioronethane and 10 nL of nethanol. The linpid m xture was
evapor at ed under reduced pressure at room tenperature giving 1.80 g of a
pal e yel | ow powder contai ning 2wt % of product described in exanple 2

(nmol /ol ratio for the conplex "di hydro-conpound / beta-cycl odextrine":
1/8). 30 The included nolecule is now soluble (10 g.L'") in a m xture of
owt %¢ NaCl aqueous solution (80 Vol. %18 dinethyl sul foxyde (10 Vol.% and
Chr enof or ELCMB al/30MlIz, chdviicas pisifis (ppiin) @hd iaRiphEat 987 1Y = 4 5 I-sz’ﬂf;t?. ﬁoosz,

chem cal s | i CI aracteristic peaks (m

oH), 6.76 LM ?ﬂi)(fpzoghéggg (gghé ﬁggéﬁ)?‘ S amns (HPBCP), 3.21 (s, 3H), 3.14

(s, 3H), 2NMR speetrunBéfithe chrtbn! (HPBCP). Exanpl e 82 | ncl usi on of corrpound

descri bed 7 L ohydro Y e c odextrin. 61 (0.21
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cycl odekxt r 133 l((ﬁg),()‘SEB&CHzW &&H&)gmlﬁ('c}l;)zvere d| ssolved in 15 ni of

di chi or onmeg han . i.mpid m xture was evaporated

under redu?%r% E%?guig(w '3% Ic?’é g"t“ﬁ’fl py"ﬁﬂlé“'%é’r‘?ﬂ’“@ﬂ%‘&lqﬁl@ﬂ was then

di ssol ved &mlstumof@thyl\mzlcdmr@tev(/at (7 amzi mindl), eérﬁﬁbuh@piePir@dJﬂﬁtzf 00 Yi'lg,l_h 45
ML he

M Cr on POr@sBnil) ad h3gd o E0s D
0O B 5 0, She s e
cont ai ni ngfedt fs 4 olfoupy 6&§1cetvambwmn|obexd sblﬂerﬁ,)ﬁaﬁfpbﬁdlﬁﬂorﬁiﬁ&hﬁﬂé'ﬂhs bddell @nd O7 the
conpl e¥p " dhd VbR OHE:? Jr% xevge ne" 1/ 5)._ The i ncl uded
mol ecul e i s now 50%% %o E‘}gf i nkggﬁﬁl% RS 8Y) lunen. 15
NMVR spect riifpmtogtanby pn eiticrgel w:th)miz@tz/e&@m\tbme (&fb)emdaﬁdn @mszEtOﬂF(Dm asa“d
mul tipli C'e‘lﬁénpf aP AL, fil IgGoy, Q ?)
and-8.9 Hz, 1H° 6. 74 %%c H?o °P§§§B’d’é°7t§?f ’ﬁf-’%&ﬂﬂf g%"@octa aé‘g HF@@-} '3 18
(s, 3H, ?’Tﬁc (’§°°“3H} 2.95 (s, 3H), 1.11 (HPBCP). BIO.O4d CAL TESTS :
protocol s MR sheRfrith bBihk hdlne 2) 20 Cholinesterase activity determ nati on.
Acet yl chol i nest er ase activity of both bio precursors and inhibitors
was deter it &7y S0@MHphemisel stifisitpimrasd odtinliEity: IEBLMAN: 66 Hd, 1H), GQIRTNEY,
K. D., ANQRES), 8\9.(d IR 8.1 ANDI fEATEERSTONE, f d
COlO“mst“% B934 ﬂfﬁé D add 7. M, ByPEY @Y=" omy,
,J=8.5 Hz 2H), 6. oY (s 2H), 4.45 (q,J ="7.2 Hz, 2H), 3.07 (s, 3H), 2.97 (s, 3H), 1.42
(t,J=7.2 Hz, 3H).
NMR spectrum of the carbon
20 In CDCl; at 75MHz, chemical shifts (ppm): 161.0 (C), 154.4 (C), 153.0 (C), 147.9 (CH),
145.5 (CH), 145.3 (CH), 131.3 (CH), 130.9 (C), 129.0 (C), 128.7 (CH), 1232 (CH), 63.7
(2xCH3), 36.8 (CH;), 36.6 (CH3), 14.4 (CHs).
Example 81 Inclusion of compound described in example 2 in hydroxypropyl-beta-
cyclodextrin.
25 40 mg (0.13 mmol) of compound described in example 2 and 1.46 g of hydroxypropyl-beta-
cyclodextrin (DS 0.58 — Mw 1386 g.L™') were dissolved in 15 mL of dichloromethane and 10
mL of methanol. The limpid mixture was evaporated under reduced pressure at room
temperature giving 1.80 g of a pale yellow powder containing 2wt% of product described in
example 2 (mol/mol ratio for the complex “dihydro-compound / beta-cyclodextrine™: 1/8).
30 The included molecule is now soluble (10 g.L™") in a mixture of 9wt%, NaCl aqueous solution
(80 Vol.%), dimethylsulfoxyde (10 Vo1.%) and Chremofor EL (10 Vol %).

NMR spectrum of the proton




acetyl cholinesterase activity. Biochem Pharmacol. 7: 88-95, 1961.) using
acetylthiocholine 25 iodide as substrate. The assay m xture (Phosphate
buffer, pH= 7.4, 52 MM 3 nlL) contained 5,5 -dithiobis-2-nitrobenzoic
acid (0.5 mVM, human erythrocyte nmenbranes as a AChE source and studied

i gand at various concentrations. The 10.0 m nutes incubation tinme at room
tenperature was selected for the enzyne assay after prelimnary experinents
performed to ensure that the enzyne activity is linear with respect to
reaction tine and enzyne 30 concentratlil8n. The bl ank was al so run under the
sane condi injRefsat 3A0Mikzt ¢hemisal shiftse(ppropangomeltiplicityiof blmﬁctchl?t&: oAk T2l {;\n
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was sel ect@elodetray(DS 18 nMmwal3p6 ekpéw:weimdvqﬂenﬂ@mmﬂdﬁahior@mmeaﬁ&m t he

equi l'i bri urn, etyue tydi [ scarinic receptors
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of Ready- 88¥equssolytiop I“I"%flﬁc’bﬁ'e%é'k'?‘bgll"mgB@anﬂamlmlibwwow@mm)nmr@a&n%act ivity

was neasUlof grodbdt Nigscrib¥in @@mbletbH énﬁfr\ddﬂrét’ol f%I' R0 ?,}éQt %fh m—c rrr]lpexngerl ment
was carrlsd out . twce in duplicate. ! Protein ermn = te|n

concent r aPFBPiadextoe’ erlfﬁ) nes ‘W“qeﬁ@thdﬁnw sqlehly §20(g_b{/)r!y a(ﬂwt%maélbr ough
NJ, Farr agdepuRaftiah.l . RJ (1951) Protein neasurenent with the folin phenol
reageng_. | ol Che 193 265-275) with bovine serum as the standard.

Acut e Toxi = £ city studies were carried out using fenmale and

mal e Swi s aLmJanmmz; @hdndbal 3RiftE Xppm) A.iau rmhépmeﬁi 6f &Eﬁgmhéﬁc@peﬁ 7305,
temperat uh gy GOB L, SRS N TR £33, 28k bty (HPBCP), 3.30-4.10 (HPBCP)
3.18 (s, 3H), 3.11 (s, 3H), 2.95 (s, 3H), 1.11 (HPBCP).
BIOLOGICAL TESTS : protocols and results (table 2)
20 Cholinesterase activity determination.
Acetylcholinesterase (AChE) activity of both bio precursors and inhibitors was determined by
a modified Ellman method ( [1] ELLMAN, G. L., COURTNEY, K. D., ANDRES, V., JR.
AND FEATHERSTONE, R. M.: A new and rapid colorimetric determination of
acetylcholinesterase activity. Biochem. Pharmacol. 7: 88-95, 1961.) using acetylthiocholine
25  iodide as substrate. The assay mixture (Phosphate buffer, pH = 7.4, 52 mM, 3 mlL) contained
5,5’-dithiobis-2-nitrobenzoic acid (0.5 mM), human erythrocyte membranes as a AChE
source and studied ligand at various concentrations. The 10.0 minutes incubation time at room
temperature was selected for the enzyme assay after preliminary experiments performed to
ensure that the enzyme activity is linear with respect to reaction time and enzyme
30  concentration. The biank was also run under the same conditions and with the same
components without the enzyme.

An apparent ICsp was determined and expressed by comparison with that of Donepezil (ICs, =
50nM).




cycle and food and water were freely available. The aninmals were divided
into one control group and five treated groups, each group consisting of
six animals. The control group received saline and each treated group
received the studied ligand in a dose of 1, 3, 10, 30 and 25 100 ng/ kg by
intraperitoneal injection. The animals were observed continuously for 3 h,
and then they were observed each hour during 72 h after adm nistering the
conpound in order to observe any changes in general behaviour or other
physi ol ogical activities. At the end of20t he experinment, aninmals were
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Conpound 67 was . moni tored at 24ém£rlllrprf1§%Ea%‘p’t%fh%a%ﬂéf"éfﬁ‘immwt%.‘s The
anal yt i cal eaghef Jhs rerckon wansoppesbyt tapidtvacumpbiiltration thmeghwhemah IGR@IANEAI ned at
30C. CanpQuapét @re-doRkedANT Sdutiofl oF iEHl)T" i@, 195 NLhfk 69 comparing the
peak hei ght of conmpound 67 in saﬁr’g_’vgg&w th a 'sltétljtgarrgd ce;%é'}q?'értgtﬁtﬁgeﬁ’)turve of
conpound B7HWEGSueeatashed vitisercely bEfig (PBS Boffers 3 dfrbAtmDraad ghtead  du
Sang, Boi suvéight MTRL oFR@AGE)fe sdntilRtiERASRE | hop. standards 15 A
stock sol ution of%or_rpoundgmt_:\?\@slSrl_eparce gé}"g‘}%'{s:g‘lf@%g&“& gid??ﬁ%Y‘W(z. 9 ny)
in1m ofY psinec? Walrcaliguidysaintilationceptintenn Epcht ¢xperimént ¥0s 2ifried vutt her

sol ut i ons twize e diplticidred by serial dilutions of the stock solution with

dei oni sed li-Ofilter water. Both a 20 1 aliquot of a 1000 nM conpound
67 sol isjsti ﬁ"é‘iﬂ‘d’egr%“af"% i quot of a 10,000 nM of 5, 7-di met hoxy- 3- - .

gyanoq_ui ndrateie casentition Wad deSdrAd@ be thveh@hddf ‘?.vaﬁ_d(l_jo@ho?f{bﬁogéﬁlo?%hsﬁf temto
oL T oo Pl KBNS ) biol e menacrement wich e Soin phonot reagont. / bt Cohens”
condi ti OnSm( Ly : é h phenol reagent. J Bio! Chem
193, 265-275) with bovine serum as the standard.
Acute toxicity.
20  The toxicity studies were carried out using female and male Swiss albinos mice (25-35 g)-
Animals were kept in a temperature-controlled environment (23 £2°C) with a 12 h light-dark
cycle and food and water were freely available. The animals were divided into one control
group and five treated groups, each group consisting of six animals. The control group
received saline and each treated group received the studied ligand in a dose of 1, 3, 16, 30 and
25 100 mg/kg by intraperitoneal injection. The animals were observed continuously for 3 h, and
then they were observed each hour during 72 h after administering the compound in order to
observe any changes in general behaviour or other physiological activities. At the end of the
experiment, animals were sacrificed by cervical displacement.
Pharmacekinetic.
30 Monitering of the bio precursor concentrations in mouse plasma by reversed-phase
high-performance liquid chromatography
1. Apparatus




respectively). Standard plasmatic concentrations of conpound 67 ranged
between 25 and 1000 nM The calibration curves were obtained by |inear
regression: the ratio of conpound 67 peak height to

5, 7- di met hoxy- 3- cyanoqui nol i ne peak hei ght was plotted vs. conpound 67
concentration in nM The suitability of the calibration nodel was confirned
by back- 25 calculating the concentration of calibration standards. To 200
L of plasma (hunman or mice), 100 L of phosphate buffer (50 nM pH 6) and

i nternal standard (100L, 10'5M were ggidded. This sanple was extracted by
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20 retention times under the experimental chromatographic conditions (8.4 and 9.8 min

respectively). Standard plasmatic concentrations of compound 67 ranged between 25 and

1000 nM. The calibration curves were obtained by linear regression: the ratio of compound 67

peak height to 5,7-dimethoxy-3-cyanoquinoline peak height was plotted vs. compound 67

concentration in nM. The suitability of the calibration model was confirmed by back-
25  caiculating the concentration of calibration standards.

To 200 pL of plasma (human or mice), 100 pL of phosphate buffer (50 mM, pH 6) and

internal standard (100uL, 10°M) were added. This sample was extracted by dichloromethane

(2x200 pL), the solvent was collected and evaporated to dryness under nitrogen at room

temperature. The residue was dissolved in methanol (40pL) and ready to inject in HPLC
30 system.

4. Method validation

Plasmas with 33, 66, 333, and 666 nM of compound 67, prepared for quality contrel, were for

extra-low, low, medium, and high-level plasmatic concentrations, respectively. The precision




20 - a sterile aqueous excipient: 10 m. Plasmatic half-life tinme: Tl/2=
14 mn. Apparent qvoI ume of distribution: Vd = 421./kg Co: 806 nME 123
Table 2: Displacenent of ["H) N Inhibition of human Exanpl e conpound

met hyl scopo] ami ne from acetyl cholinesterase (apparent |1C50) nuscarinic
receptors 1 1D 0,5M 0%t 10"5M | IE No inhibition until solubility Iimt
0%t 10°'5M 2 2E 7:n M 0%at 10"5M 2 2F No inhibition until solubility
limt 0%at IWM 67 67E 110 nM 0% at 10"5M 67 67F No inhibition until
solubility Iimt 0%at 10"SM 68 68D 232nM o 5 0/0al0"M 68 .68E. No )

i nhi bi ti oredracFrasyopiutie| method| werctevaliated by Oidivg BO replG¥E: b fouv fifkématicl 0" SM 70

I, ) A e : - @ St 0% a
70D 860 nMoQ¥%niat Aoy ALRLten until  sol ubilit I.m
10"5 M 71 ?%gséhs%ﬂﬂﬁﬂé%dﬁgf’ m"jl_nE e_kﬁ: 9 i8R\ TR Bt By T@YW_&B@ 10M Not
det er ni ned e relatve stagpmiodevigtions (RSP and 755th_3|5ﬁ01’ ﬂxgi_h\/:tl_h\d?ﬂmeld_eﬁi(_ﬁ{ mN,g?ﬂl 76 76B
6M Not ~detlcahdtnfiftibn, bhedflelyNohd Mbalivt daB P bl inSPh ¢ REL LY L
determ ned 77 77&_8%& No_tYNg_etermmﬁ{adé % %%“i‘gkx Hng04 FalipptioR curves
5 (n=5). The limit of quantification (LOQ) was defined as the lowest concentration at which the
precision expressed by the RSD was lower than 15% and the accuracy expressed by the
relative difference of the measured and true value was zlso lower than 15%.
5. Determination of half-life and distribution volume of compound 67 (iP - 10 mg/kg) in mice

The pharmacokinetic study was carried out using female and male Swiss albinos mice (25-35

10 g). Animals were kept in a temperature-controiled environment (23 £ 2°C) with a 12 h light-
dark cycle and food and water were freely available. The animals were divided info one
control group and four treated groups, each group consisting of six animals. The control group
received saline and each treated group received compound 67 in a dose of 10 mg/kg by
intraperitoneal injection of compound 82 and was sacrificed by cervical displacement at

15 - various times (15, 36, 60, 120 min) and blood was collected. The blood was centrifuged at
3000 RPM for 10 min, the plasma was collected and keep at —30°C until HPLC analysis.

In this test, a pharmaceutical composition was prepared for injection.
This pharmaceutical composition contained:
- the compound of example 67: 500 mg
20 - a sterile aqueous excipient: 10 mi.
Plasmatic half-life time: T, = 14 min.
Apparent volume of distribution: V4 = 42 E/kg
Co: 806 nM




78 78D No inhibition until solubility limt 25 %at 10"5M{ 79 79D 80M Not
determ ned 80 80C 227 nM Not determned 124 dains 1. Conpound of formula
GRA RS RB RERNR2Z R G 5 wherein: { the dotted circle line represents
one doubl e bond between CR5-CR6, and anot her double bond { between either
CRZ-CR3 or CR3-CR4 ; and either a) R R2 R3 R4 R5 R6 which may be identical
or different are hydrogen, OH (Cl1-C8) alkyl, aryl, heteroaryl, (Cl-C8)
al kylaryl, aryl (C, -C8) alkyl, alkoxy, hydroxy (C,-C8) alkyl, alkoxy to
(C, -C8). al kyl , phenyl (CH2)"- COO—I Z, B3; or b) RA and R5 or ¢c) R5 and R6
t aken toge?#t'? W th the carbon atons to V\/mch they are attached forma

6- menber e aromgri ¢ Ty or _formra S5—or—6t—tenrh et-er-eeyclhic—ring bei ng
optionall Esub?t i tut eddt onelnAibitialo® hehAUpP, | ];ent \f%fgﬂ\[acﬁlpe'ﬁpﬂ‘g}@m
defined a$Examplqicomggnd]5 g het er oafyl , n(emyiSE@)olaabrkem@r yi, faryl
(C1-C8) alkyl, 4l koxy, r?ﬁFyﬁ?J'?e@m&@Pl&F%ﬂcm) al kox gﬁﬂ&‘ aI kyl
phenyl , (CH)~ dOOH_ 7 . and in_all case a)land Bﬁ{“s IcapCeptops Ieas. one
group amohg R2 R3 REDi S @.ﬁuM ectron vvithdravvi n; group @ehereeq fromipe
group cohprisig RGOSR —GCONRR. CE3 - SOR SPR.__SONRR !
S2NRR , N2! 40 hHf ogé ‘ﬁ“‘ﬂﬁé’f‘&"dﬁrlwofubuﬁekwn R R b@%ngl(h‘wgroup H,
al kyl, cycloal kyl, &yl af gl . het er oar yrat kytThydroxy -aHkexya] kyl ,
aryl oxyal kyl  allkyl am neal kyl ., am noal kyl , het groaryl o%éfli&f“
hal ogenoal kyZ, thi odl ky No tnlubamhkmuysaiuhmk);iuﬁ{y , al kyl'ger ¥l 1oy dr oXyaryyl ,
al koxyary . 670“ ) o | u: Rear u! al I/uI ad-nbar \I| hal.agenoar vl
heteroary], alk hé?groalk%?l 25 aI koxyhet eroaryl, am rﬂ%e't@rsbfhryl
al kyl am nphegzer gar hi’h@ﬁﬁﬂﬂﬁﬁﬁhﬁﬁﬁ@fugﬂlw it 25— 0% at 10°M

68 68D |29 nM 0% & 10°M

68 68E. No inhibition until solubility limit 0% at 10°M .

69 § 69D {i5nM . 0% a 10°M

70 | 70D |860nM %a 10°M

70 70E | No inhibition until solubility limit 0%a10° M

71 71B |50 oM ' Not determined

72 72B S5uM Not determined

73 73D > 10 uM Not determined

74 74E 1.4 uM Not determined

75 5B >i0uM Not determined

76 76B 6 uM Not determined

76 76C No inhibition until solubility limit Not determined

77 71C 3 uM Not determined

78 78C |50 uM 20%at 10° M

78 78D No inhibition until solubility limit 25 % at 10°M

79 79D 80 uM Not determined

80 80C 227 nM Not determined




R and R taken together with the nitrogen atomto which they are attached
forman heterocyclic ring of at |least 3 nenbers, preferably a 5 or 6
menbered heterocyclic ring, optionally substituted by one or nore groups
being as defined for;,R2, or Rand R taken together with the nitrogen atom
to which they are attached forma 5 fused pol yheterocyclic system
preferably tetrahydroi soqui noline, indoline, isoindoline, optionally
substituted by one or nore group being as defined for R2; and wherein Z is
a group defined by formula -(L).Z,, L ix (Cl-Cs) alkyl, aryl, heteroaryl,
phenyl, (Ctla@tey al kylaryl, aryl(C -Cs) alkyl; 10 Z, is defined by formula
R -XNRewerein X, Yis 0, S; R7, Rs which may be identical or
different are hydrogen, (C -Cs) alkyl, aryl, heteroaryl, (Cl-Cs)
al kyl aryl , 1-phe®pmpowndaif fpmoleyd , (CH2) n- COOH;, and wherein n and in are an
integer >_ 1, preferably in is conprised between | and 4 and n is n
conprised between | and 6; 15 andg, provided that at |east one group R R2 R3
R4 R5 or R is Z or Z and that 4is not Hor Z,; or a pharnaceuti cal
salts or a stereoisoner tRg pound according to claiml of
formula G R4 RS R3 R6 N 20 optionally under a ammni um salt
formG W wherein Wis the | roup of an al kylating agent of
formula R -Wor under a pRafnac gic mjacceptable salt. { 126 3. Conpound
according to claiml or 2 of forﬁyla Gao Gl bor GI'" RaRARR RR3

1

RR3 R ~CR3
G

5  wherein:
the dotted circle line represents one double bond between CRs-CRg, and another double bond
between either CR,-CR; or CR;3-CR4 ; and either
a) Ry Ry Ry Ry Rs Rg which may be identical or different are hydrogen, OH, (C;-Cg) alkyl,
" aryl, heteroaryl, (C;-Cg) alkylaryl, aryl (C.-Cg).a!kyl, alkoxy, hydroxy (C;-Cg) alkyl, alkoxy
10 (C)-Cg)alkyl, phenyl, (CH,),-COOH, Z, Z
. or )
b) R4 and Rs or ¢) Rs and Rg taken together with the carbon atoms to which they are attached
form a 6-membered aromatic ring or form a 5- or 6-membered heterocyclic ring being
optionally substituted by one or more group, identical or different, defined as OH, (C,-Cj)
15 alkyl, aryl, heteroaryl, (C,-Cg) alkylaryl, aryl (C,-Cg) alkyl, alkoxy, hydroxy (C;-Cs) alkyl,
alkoxy (C,-Cs) alkyl, phenyt, (CH2).-COOH, Z, Z,; and
in all case a) and b) and c);
at least one group among R, R; Rs is an electron withdrawing group selected from the group
comprising COOR, COSR, CONRR’, CN, COR, CF;, SOR, SO;R, SONRR’, SO,NRR’, NO,,
20  halogen, heteroaryl, wherein
R, R’ being a group H, alkyl, cycloalkyl, arylalkyl, heteroarylalkyl, hydroxyalkyl,
alkoxyalkyl, aryloxyalkyl, alkylaminoalkyl, aminoalkyl, heteroaryloxyalkyl,
halogenoalkyl, thioalkyl, thioalkoxyalkyl, aryl, alkylaryl, hydroxyaryl, alkoxyaryl,
aryloxyaryl, aminoaryl, alkylaminoaryl, halogenoaryl, heteroaryl, alkylheteroaryl,
25 alkoxyheteroaryl, aminoheteroaryl, alkylaminoheteroaryl, halogenohetercaryl, or




R6 NI RR R NRFRRENRR R RRAa Gb Gl+ 4. Conmpound according to
claim3 wherein R3 or RS is said electron withdrawing group, 5 or R3 and
R5 are both said electron withdrawi ng groups. 5. Conpound according to
claiml or 2 of formula @ or & R3Zz, RB3 Z' Z\\ " RR REIt, 6
RS @ &+ { 6. Conpound according to claim5 wherein R2 or R3 is said
el ectron withdrawi ng group, or R2 and R3 are both said el ectron w thdraw ng
groups. 10 7. Conpound according to claiml or 2 of fornula G3a or G3b or
QB RIZ Z1I RaZ Zi RAZZRaR3IPB® \ ~\ RNR RENR2 R N+ R2 6
R R G3a G3b GRrandgR’ @lsndeeatier sdtbahel hitgginoatorh a0 whithwhegrasd artadiedi frrs ah d
el ectron w t hdgs igh fe £0r mul or b or A+
ool rﬁgﬂrfa{ |e}§7.s 15[?1'{1%8% We&#@:ﬁ%g 3 or, é ﬁmﬁﬁ‘% %e%?ya;&

according to any one of clains 1, in a) and R4
t aken toget her "RgtIRtienally substiypied hy ewesormoradrivggs being ys dufieed fat Rgohed forma 5

to 7 menbered Rehfr RCMEdnCogdthes WAMARL %itn%g{ﬂfgt&ﬁqo e Jh?g%%%ﬂlp% Iﬁgfg’t Ane: or

al kyl l actanme, N-aryl | actane, N heteroar actane, lacC
b) R ahd R6 ofusgd Pelylistereryelisisusicrn orpbarshdy temahyHroisoquindlinesindotineyhisonkdokieey ar e

attached formy iqﬁam}osuzstﬁiﬁéﬁ)ﬁf&l@oﬁh%%&%%ﬁgaé)cﬁ’etﬁi D@k ky substituted by one
or nore gra%h;% erei?ll ng as defi'ned for ncraimor.

Z is a group defined by formula {(L)w-Z,, L is (Ci-Cs) alkyl, aryl, heteroaryl, phenyl, (C;-Cy)
alkylaryl, aryl(C;-Cg) alkyl;
10 Z,is defined by formuia

wherein X, Y is O, S; R5, R which may be identical or different are hydrogen, (C;-Cs)
alkyl, aryl, heteroaryl, (C,-Cs) alkylaryl, phenyl, cyclopropyl, (CH;),-COOH; and
wherein n and m are an integer 2 I, preferably m: is comprised between 1 and 4 and n
is comprised between 1 and 6;

15 and provided that at least one group R, R, R3 R4Rs orRg is Z or Z; and that R, is not H or Z;

or a phanmaceutical salts or a stereoisomer thereof.

2. Compound according to claim 1 of formula G*

20

optionally under a ammonium salt form G* W~ wherein W is the leaving group of an

alkylating agent of formula R;-W or under a pharmacological acceptable salt.




10 10. Conpound of formula & or &+ according to clains 1, 2 or 5 or 6
wherein a) R2 and R3 taken together with the carbon atons to which they are
attached forma 5 to 7 nmenbered heterocycle, preferably selected from
| actame, N-al kyllactanme, N-aryllactanme, N-heteroaryllactane, |actone,
thiolactone; or b) R and R6 taken together on the sane cycle or R and R2
taken together with the 15 atons to which they are attached forma 5 to 7
menber ed heterocycle optionally substituted by one or nore group being as
defined for R2 in claim1. 11. Corrpo\tg?g of formula G3a or G3b or G3+
accordingsto j cérdin®to Aai ' R3 or R3 and Ito
t aken toget he?éﬁmﬁﬁn%%ce&gglrgéooﬁmg{loﬁsz tg&%?&ﬂ%’ﬁggbgﬁgl 20 attached form a
5 to 7 menbered heterocycle, preferably selected fromlactanme, N
al kyl l actame, N-aryll actame, N-heteroaryllactane, |actone, thiolactone; or
b) R and R6 or R2 taken togetBer with the ato to which they are
attached form &s Atnber edR et ;€ OptREQa sulpstituted by one
or nore groups beif |25 J2. Conpound of
fornula G3a or &3¥ awcOrding to g ; 7 Org nE erein R is
(Cl-C4) alkyl, R2 isgH (Cl-c4) alkyl! R3 i’s an €l ectdon w? hdrawi ng group
as defined in claim1,.R4 and R6 is f}H . i's OCONR7RS! B3:!1ts being as
defined in claim1. 30 (i . Conpound accordi ng to anyone of the clains 1 to
12 wherein R3 is a heteroaryl group selected anong oxazolinyl,
t hi azol i n§l, dempoind accarfling sotlgiin, 3 whrein 8% gt Rois stid eleatzanl withdeytingogralp, y
substi t ut n I defined in claim1 for R2. 128
14. Co%rpo%%ggf)%?ﬁ‘gS?gggﬁgngﬂgﬁgwﬁo@ﬁai n | to 13 wherein R, is
(C1-4) alkyl, -(L),-Z, wherein L is aryl, inis 1l; R is H (Cl-C4) alkyl,
phenyl , agyl; i tof i) - i LW X and Y are 0, or Xis O
and Y is f’S or C)gzipgbr%iagﬁoé& Eosékl(l)ré|1 ‘éf%“@ﬂﬁ???%ﬁ% be identical or
different are hydrogen, (Cl-C4) alkyl or (Cl-C4) alkylaryl or phenyl.

R

.2, 3
R‘Z
R
R/ !
R
* G2+
6. Compound according to claim 5 wherein R, or R; is said electron withdrawing group,
or R; and R; are both said electron withdrawing groups.
10
7. Compound according to claim 1 or 2 of formula G3a or G3b or G3*
R, z,z, R, z,2, Fs
Z,Z R
| Ry = R, l = }
[?I R, R I;I Ra Rq I?H- f
R{ 6 R, R,
' G3a G3b G3+

8. Compound according to claim 7 wherein R, is said electron withdrawing group.




15. Compound according to any one of the clains | to 13 conprising at |east
one radical 10 C=Y, Y being 0 or S, and an oxi dabl e and non protonabl e
nitrogen atom N wherein the distance d between the at | east one carbon
atom of the radical group C=Y and the nitrogen atom when oxidized, is
conprised between. 0-3 and 0.8 nanoneters, preferably 0,4 and 0,7
nanoneters. 15 16. Conpound according to any one of the clains | to 14
which is an acetylcholinesterase inhibitor, at |east 500, preferably at
| east 1000 tinmes nore active in centrdB?7nervous system CNS than in
per i pher al® ner ¢8uBousd of rmpldslalar G iBomsbidratcadiog talanygpne lofiichinistl, @b @h i s an
acetyl cholgnagal erase inhibitor, at |east 500, 20 preferably at |east 1000
times nore active in central nervous system CNS under its oxidized form
than in peri ph@rBd adRa@is anddudshepNspethariwith ithescantmn aorhdiozellclf teyrarel8.
nglrng\llJvnd ?&acfhEﬁ] {}?&lnﬁ aG5 0% Pméibert h&&gq}cﬂ, ?)Le%rgiﬁy 1sef%tr:te3 ’frotmh qac?a?nrg?%pf whi ch
| - met hyl - PlkyNeckims; Nearvlirtemedhetereyrytactmei lagtomeothisilavaing;we- 3- car boxyl ate; 25
2. Ethyl | -metgywi;zada (R & and R, tak ther wi -
i met hyl car barral!t;)e)'- T ks hlgldarnoqﬁi hol | en 3 Cat b6 2ty whigh theyog attached
| - met hyl - $0rm.ajp (N7 meabgred fgtEroaydia eptioapilyl substitited, bly ompuernmdre gevufls imiighaxy| at e;
4. Ethyl defined for R in claim 1. _ _ _
| - met hyl -5, 8-di (N, N-di net hyl car bamat e) - 1, 4- di hydr oqui nol i ne- 3- car boxyl at e;
s. Ethyl
L met gl - 0. N QbritiolRd Eptbinkil 462606 PicEd g s HiftY 9 £orS s Wil | ne- 3- car boxy!
ate; : y . .
1- net hyl - 5- ( N, RRaptRrigkanipgsther withihe sprban afoms teywhich theySe attaclidi forn 85 car boxy |
ate; 129 to7 membered heteracycle, preferably selected from lactame, N-alkyil «

2y om lactame, N-a actame,dlg)a{yil?%%el,hy dr oqui

1- Met hyl - g‘ N, N- i'amet h){l cabama} e)-3-(N, N-di et hyl car %oxam

nol i ne: _-h teroarytlactame, lactone, thiolactone; or

1;11\/95 hy| ;ﬁ?;}( N@lgl raag nygm RaBmEredr Be kdncdeydie Y &, And} RY bRl LML RnO®azo. y! ) - 1
, 4- di ui ine:; 9.
1- Met H5|y %‘9‘%1f\|f® ‘H*“ﬁ@ﬁ’ﬁi} PrEAtBed famn a3 {o T membreshiateigaycle optienay swbetéfuiediol i ne; 5

ro. by one or more group being as defined for R, in claim 1. .

(+/-) - 1- Met hyl - 3- (4- met hyl phenyl sul fi nyl ) - 5- (N, N- di et hyl car bamat e) - 1, 4- qui
noline;, rr.

1- Met hy| - Bk ( 4-Goetpbyrdui dorstumiG F2e0 BEb 0BG {-Nidceliimg tdolAisne 1 DR BEY 85 whefigli hydr oqui
noline;, rz. Ia R k ) )

- Met hyl - 5- ( NNCURzEE BT &5 R AnhR e taken torpthan vith the, carbomp@e yo whish dheyyase oqui nol i
ne; rae lattebttedyforG, & -5d ko MNm@inbered Ve @ fuchad BpreferaBlyn sdidcd Livdm Jlaktde, OQUI nol i ne;
r4. Ethyl -

| - net hyl ﬂky;% %tﬁ?lf’-hg?qgw&%ﬁawlﬁmﬁéﬂ’?ﬁ’f‘%)th“il?‘if‘-"lﬁ ydr oqui nol i ne-3- 10
car boxyl at e; byR, &tdRs or Ry and R; taken together with the atoms to which they are attached
1,2,4-tri - 7. i hyl. car bamat.e) -1, 4- di hydr oqui nol | ne- 3- car boxyl at e
.16, - O Hiﬁ © {‘?E{%ﬁ?&ﬁeﬁ%{%ﬁg ﬁ‘%hﬁ%@ﬂt&@%b& ORS, O BPERIPH BFIgas 1 7

2- Met hy| -defiged fise B irstaimy 1t hi ocar bamat ) - 1, 2- di hydro-7- O-i soqui nol i ne; ra.
2- Met byl - 7- (N, N-di net hyl t hi ocar bamat e) - 1, 2- di hydr o-7- S-i soqui nol i ne;

i2. Compound of formula G3a or G3+ according to claim 1, 2, 7 or 8 or 11 wherein
R, is (C1-Cy) alkyl, Rz is H, (C;-C,) alkyl, R; is an electron withdrawing group as defined in
claim 1, R4 and Rgis H, Z; is OCONR;Rg, R; R; being as defined in claim 1.

30 13.  Compound according to anyone of the claims 1 to 12 wherein R; is a heteroaryl group
selected among oxazolinyl, thiazolinyl, oxazolyl, thiazolyl, triazolyl or tetrazolyl optionally

substituted by one ore more groups being as defined in claim 1 for R,.




15 r9. 1, 2-D nethyl -7-(NN-di met hyl t hi ocar bamate) - 1;

2-di hydro-7-0Oisoqui nol i pe; zo. Ethyl

2, 3-di met hyl - 6, 8-di (NN-di net hyl car bamat e) - 1, 2- di hydr oi soqui nol i ne- 4-

car boxyl ate; 2r.

2, 3-Di net hyl - 6, 8-di (N, N-di met hyl car bamat e) - 1, 2- di hydr oi soqui nol i ne- 4- car box
am de; 22.

2, 3-Di met hyl - 4- (4, 5-di hydr o- 4, 4- di et hyl - 2- oxazol yl ) - 6, 8- di (NN-di met hyl carb
amat e) - 20 1, 2- di hydr oi soqui nol i ne; 2328

(+/-)-2,3-1% m%?owde@mmlaph@mquldmwl to-18, véhedkiil NN- di net hyl car bamat e) -
1,2-" di hyd,ai A1) 16,27 Where

2,3-Dimeth I%qmn%tﬁ’l){ t\L?ié‘rél sﬁ nLlsIafy]éng di ( NN- di et hyl car bamate) - 1, 2-

di hydr oi sd¥sH %PBEHY aryl;

2, 3- Di met hylig 4- (N- phenyl sul f onam de) - 6, 8-di (NN-di net hyl cazbamate) -1, 2-

di hydr oi soqui nol i ne; z6.

2,3-Dinethyl -4-(trifluoronethw)-6, 8-di (NN-di met hyl ear bamate) -1, 2-

di hydr oi soqui nol i ne; 27. Ethyl R,

| - met hyl - 5- (N, N-di net hyl ea+ I te}il - di hydr opyri di ne- 3-car boxyl ate 30 28.
Et hyl

1- met hygl - 5- (N, N-di et hyl t hi ocarbanate) 1, 4-di hydr o-5- O pyri di ne- 3- car boxyl a
te 29. Ethyl

| - met hyl - svhmmlx?-(a%é’tmﬁ AT ¥ciahendaY é9 S or X-igliSrand r’dis50;Rp R indichanad- azboxy| a
te; 30. mewahwdlr%rmlte drepde], RAVE) aiky!

et hyl car bamat e) - 1, 4- di hyg%(’opgél gtlﬂne“)a Y(ONN: d¢45'hlkylaryl or phenyl.

1- Met hyl - 3- ( NN-di et hyl car boxam do) - 5- (NN- di et hyl car bamat e) - 1, 4- di hydr opyri

di 13015.32. t
1| Zedl hydrlg Cdnigound :ﬂcco Whn)?’ﬁr(erﬂ?tﬂtﬁydrlfl:gl% :!J('i;(?’/ll)%m S ggl %%tt 0¥ Gal.jamat e) -

yij di.ne; h
N- di Phy 2 éJa ge? of Ss, aﬂ'ii ﬁgd:ptg%glp.a fen ptonable mtmgen atom N wherein the

1- Met hy! - Bistadcent 64 4, 16as6lbieedaboh oy te)-1
hydoopyrich nes. 5 35 RAL D ot o et Tl Lok dr am e S oat o)

,4 dih dro

1, 4-di hgd?8g‘%’3w f}‘r‘?xd‘flﬁ-'éls 51 81 gﬁﬁddgm'eeg@ 3od{\4 nanometess, preferab!y 04 and 0,7
| - [ 2- (N, Naghionede8y | car bamat e) benzyl j - 1, 4- di hydr opyri di ne- 3- car boxyl ate; 37.
I

-[ 2- (NN-di net hyl car bamat e) benzyl ] - 3- (et hyl car banoyl ) - 1, 4- di hydr opyri di ne;
38. 15 16.  Compound according to any one of the clai

1-[2-(N, N :bHF;r h;; matf% er);z SCcszs; ldt? kll‘;/g;u(;’hhsaﬂtflaa?tmhohln?sméasoxazol yl)
-1, 4- di hy I OpS/? Piiegeply at 1000 times more ‘active in central nervous systemt

N, N-Di et hSZNSIﬂza[nﬂu(eNpﬁé:ﬁmmbﬁwdyﬂa;hMt e) benzyl ] -1, 4-di hydropyri di ne-3-sul fo
nam de; 4a. Ethyl

1-[ 2- (N, N-di et hyl car bamat e) benzyl j - 1, 4- di hydr oqui nol i ne- 3- cazboxyl ate; 4L
1 [2 ( NN- t. e tCompoumdiaacteding teinz Y8 whith B-afl iabtel EiiResterisERinbbEC a¢ BRSO ) qui nol i

2
1of2 %‘ﬁl NPrEferaRly Rl feast RO timey TS A6k Ye. i contm] Rrrvmes systoon CNS aindey dts 9xidizad di et hy|

-2- form than in penpheral nervous system PNS under its non oxidized form.

18.  Compound of formula G or G* as defined in claims 1 or 2, the names of which follow;
1. Ethyl l-methy]-7—(MN-dimethylca:bamate)—I,4—dihydroquinoline-S—carboxylate;

25 2 Ethyi 1-methy]-5-(MN—dimethylcarbamate)-1,4-dihydroquinoline-3-carboxylatc;
3. Ethyl I-methyl-5,7-di(N, N-dimethylcarbamate)-1 ,4-dihydroquinoline-3-carboxylate;
4. Ethy! l-methyl—5,8-di(MN-dimethyIcarbamate)—1,4-dihydroquinoiine~3-carboxylate;
5. Ethyl 1-methyl-5-(N, N-dimethylthiocarbamate)-1,4-dihydro-5-O-quinoline-3 -carboxylate;
6. Ethyl 1-methyi-5-(MN—dimethylthiocarbamate)-I,4-dihydro-5-S-quinoline-3-carboxy]ate;




oxazol yl ) qui noline; 15 43:.

N, N- Drmet hyl -1 - [ 2- (IMN- di net hyl car bamat e) benzyl | =1, 4- di hydr oqui nol i ne- 3-

sul f onam de; 44.

Et hyl | - [ 2- (N,_N-di met hyl car bamat e) benzyl j -1, 2-di hydr oi soqui nol i ne- 4- car boxyl
ate; 45. 2-[2-QV N-di nethl carbamate benz 1 -4- - heneth lcarbanb | -1 2-
di hydr oi soqui nol i ne; 20 46.

2-[2- (N, N-di net hyl car bamat e) benzyl ] 4- (4, 5-di hydro

4, 4-di met hyl - 2-oxazol yl )-1,2- 111 di Hy¢8roi soqui nol i ne; 47.

NN- di et hyl % 2-1‘[I‘?-ﬂ(ﬂld;sWéf“i‘iﬁﬁﬁ‘yﬂc@ﬁ?‘bﬁ?ﬁ-@\}M@iiﬁzlwlqapbhxeﬁnidtb)huddihycﬁ-ﬁqﬁﬂdﬁﬁé;i ne- 4-
sul f onam de; 1 Afethyl-7[(RN-dm _3-(4.5-di -di

N- di net hyl car_bamsi(t e#b’enzyleihylgz-‘r??r??t?)l 3u 4?0%”%%#’?-%?%’67%?‘5@%17}'|4Eji ne;
49, dihydroquinoline;

11 2-(AN- O Mty DA E R I TR g Py 00ui no i me
1- [ 2- (N N8 G-yt S A trumegyirbanxjsul fingt) (M ¥-dissthyhoatbambie)- L4 2uidblngr oi soqui no

line; si. /EtD¥ethyl-3-(4-methylphenylsulfonyl)-5-(N.N-di _1.4-di o Ting-

1-net hyl - 2-[ 2- (N, N: di rr?;t_m;l tEzné{rs‘l':l)aorrlgt)e) heﬁ%ﬁtﬁqﬁa&?ﬁﬁ?ﬁ{/bﬁc()lg'ﬁ’fhioﬂ'i"ﬂ(&“ﬁ’- cazboxyl
ate: 51 2 1-Methyl-5-(N,N-dimethylcarbamate)-3 N—phenylsulfomanide)—l,4-dihydroquinoline;

| - Met hy! - 2x [ RMeliy s didRe Nty RavRhaPNERY I« dnfteduig - N N- di met hyl ni cot |

nam de; s3. _ ]

| - Met hyl - 2% (BN Reh2ebemd 47 ide djmataisartian@te}-hddilpidsghinolingt) - 1, 4- di hydr op
yridi n@; 30 darboxylhtdet hyl

| - et hyl - 2-[.2- ( NIN- di .met hyl car bamat €) phenyl ] -1, 4- di hydr opyri di ne- 3-

sul f Ongm &e ,[ﬁﬁllé _15— ‘Hmeh'lyx'?-(f\’.N-dlmemylziaEbama¥e)Jl,4-dihydroqu¥noline??}l-carboxylate;

1- met hyl - G [2MEmN-DVFdiydiaadaBRrRtes) RhemMldisoduisieNy dr opyr i di ne- 3-car boxyl a
te; 56. Ethy . . . . o

| - met'hyl - 5- ?Zl{dftkl?dl\l'w%ﬂ%ﬂyﬁwﬁﬂhﬁ@ﬂ%ﬁbﬂmiﬂtwmmmpyr i di ne- 3- cazboxyl
i’;lt e; 13|1 18 ﬁ:MBhYl}M-(_N,N—dimethylthiocarbamate)—hl,2—di|h dro-7-S-isoquinoline; | i
IR ATE R A R AR AR U P e A L

1- et hy| - 8- [Efhyf B3 Mirktg 6 8ydigawianmhygoaptaaie-1 2 Wik diddysthQmyisnol i ne- 3-

car boxyl at €learB %?Te_

I-12- (N N-di rre?. ya\ car bamat e) phenyl ] - 2- net hyl - 1, 2- di hydr oi soqui nol i ne; 60
EE mt hyl - 2- P2-RiNetiylé, Reti(VyN-diavethaieaibenfELny bhydroRodbildAd- e afaui-aRl | ne; 61.

|- met hyl - 7- Cr RSN dhydiadde dimethyl2-onarglil-§ Sciho M dinestimlcagbemetely| at e: 62
Et hyl 20 l,2-dihy¢oisoquinolinc;_ _ _ _

Loty - 5 (O R R BB o L Sai S e & car boxy!
5- (N, N- di nedihydreiseduinetines) - 3- (4, 5- di hydr o- 4, 4- di net hyl - 2-oxazol yl )1, 2 1o

di hydr oquj,nehkipg: ) nlr:%"g;{ . :
1- et hyl - 5- hl({\rl-gtlhﬁ& $1y adrhlg'gr%%“t]fgﬁlzlk?’Eidgfvﬁ?ﬂp’&g*}"r"ﬁ'af‘rﬁ@@@%ar boxyl ate; as.
Et hyl ihydroisoquinoline;
1 et by -2 £ ML AR SR GAHOREh S £ it - St Romay Py 1 ne- 3 carboxyl a
’ dihydroisoquinoline;
26, 2,3~Dimethy1-4-(triﬂuoromethyl)-6,8-di(MN-dimethylcarbamate)-l,2-
dihydroisoquinoline;

25

27. Ethyl 1-methyl-5-(N,N«dimethylca:bamate)-I,4-dihydropyridine-3-carboxylate

30 28 Ethyl l-methyl-5-(MN-dimethylthiocarbamate)—I,4-dihydro-5-O—pyridine—3-carboxylatc;
29. Ethyl 1-methyl-5-(N,N-dimethylthiocarbamate)-1,4—dihydr0-5-S—pyridine—3-carboxylate;
30. i-Methyl—S*(methylsquonyl)-S-(MN-dimeﬂxylcarbamate)-1,4-dihydropyridine;
3L l-Methyl-3-(N.N-diethylcarboxamido)-S-(MN-dimethylcarbamate)-1,4—dihydropyﬁdine;




66. |

- Met hyl - 3- (N, N- di et hyl car boxam do) - 5- (N, N- di net hyl car bamat e) - 1, 2- di hydr opyr
i dine; 67. Methyl

1- met hyl - 5- (N, N-di net hyl car bamat e) - 1, 4- di hydr oqui nol i ne- 3-car boxyl ate ; 15
68. _

| - Met hyl - 3- (N- et hyl car boxam do) - 5- (N, N- di net hyl car bamat e) - 1, 4- di hydr oqui no
line ; 69.

[ 3- (N, N- et hyl car boxani do) - S-EN, N- di meBfyl car bamat €)] - 1, 4- di hydr oqui nol i ne
or 1,2 ' dizh{dndduethyt3-(methylsofinybs-0V dtdimethylcarbamate)- 1,4-dihydropyridine;

4-[ 1- met hy;- P-middh ' Ransl &) -di hyd Lnol yl - 3-carbonyl ] ;
71. 2- Met hyl - b- Wﬁ%ﬁﬁ;@?ﬁ?ﬁﬁ%@#ﬂ%ﬁ%ﬁ%%*@a%af‘ ehe : 20 72.

2- Met hyl - 7( hfiethyird dhyidihaiosirhdiethy]- 2 osizhlybr o{As M imeatoiidartamatey. 84- [ Met hyl
1-nethyl -5, 74iRidéf\rilllagi Met hyl car bamat e) - 3- car boxyl at e] - 1, 4- di hydr oqui nol i ne
or 1,2-di hydroquinoline; 74. [ Met hyl

1- et hyi - 82 ( NPtk -mpthyb? 0% fedimyth g carbaniaeedyl | dadibydrd- 3 $yridiasdifamidep! | ne or

1, 2- di hydrgqgm@alfu8;n- ~ - - _

2 et hyl - B (N et &‘?Fﬁ‘?‘é%‘é’?‘ﬂ%‘ﬁ%%“éﬂdz“f‘%!da?wﬁf%ﬁ-s%f&a’fymi ne; 76.

Vet hyl ~ 1- rfét hiA-(AsY-drpesivisprhamats Yorenvi)3-(methyitiatbackopidHliAntiftyidropyiddisar boxy| at e :

n. [Ethyl sz [-[2-(NN-dimethyl _3-(4.5-di di 2.

1- net hyl - 838 ( I\_I[ N(- di r,r:gtleh% cggjra ll’olgtrergf léz)yyg-(g?asr%%&dyr/?'g‘fedf@ﬁlﬂ-za‘fxﬁ@&ﬂbhﬁi nol i ne or
1,2- di hydr oYftsdmppmidies: 78, 1

- Met hylo- 3-3¢ Nv, prDipsy ICRE20@ A Rintbey1ch YR W ki : : e

1 a-di hydrjo%ﬂﬁl i ir/]ela!_' O e [cE;["bﬁ%t%b y- IWJilﬁ%rgp%qﬁltng)} sulfonamide;

| - et hyl - 52 (RER dP R dhdimethyisahamatebauzyikil elilpidsaquinolineS-airtioxgalpy i di ne; ao.
ELhyl 1 [ 4r (Mol MailoyRanBasmbelhan gy il daraiigat e | odide;

or their corlrﬁs&;}{]%i ngﬁy noni um f orm t her eof . y usi oh conpl ex of
a conpound dsed8H-fimsthyicakaratelhenzyid- 1 ¢4 lhydresd 64 5-dihydroigh-dimethgk2- for mul a G,
da, Gb; GixafoBaiquitelineyi th a beta-cycl odextrine, preferably an

hydr oxypr opy) ;. [bet acycl o trine. 5 20. A pharnmaceutical conposition

conpri l>sg,'i néjpﬂ'N 1@'&5‘?’lbhé“@?d{?fﬁ'gﬁﬂﬂlcé@éﬁ?@bﬁ@zyﬂd’%ﬁyydfmobﬂeﬁ-he claims 1 to
19 and. a phanifmemidegi cal | y acceptable carrier. 21. A pharnaceuti cal

conposi tion accordi o claim?20 for jts use as an acetyl cholinesterase
* YE2‘[%&“&'6“532‘5”%"1?%%15b%w‘d&ldﬂmtse%@élmMarbm;di ng to

l:lng: gql 20 or 22-(N ok diiribthyldsrbarhate)bdh@yl]-4 €0 BhdnethPlearbSheyPPLIENEr at i ve di seases,
preferably %{@Qfg}s%&;’omgl sease in a human or other animal subject.
20 45 2—[2-(N,N—dimethylcarbamatc)benzyl]—4—(4,5-dihydro~4,4-dimethyl-2-oxazolyl)-1,2-
dihydroisoquinoline;
47, N,N—diethyl-2-[2-(N,N-dimethylcarbamatc)bcnzyl]« 1,2-dihydroisoquinoline-4-
sulfonamide;
4. 1-[2~(N,N—dimethylcarbamate)benzyl]-3-(ttiﬁuoromethyl)—1,4-dihydropyridine;
25 4 l-[2-(N,N-dimethylcarbamate)benzyl]—S-(triﬂuoromcthyl)-l,4~dihydroquinoline;
s0. 1-[2-{N,N-dimethylcarbamate)benzyl]-3-(triﬂuoromethy!)-1,2-dihydroisoquinoline;
51 Ethyl 1-methyl-2-[2-(N,N—dimethyicarbamatc)phenyl]-l,4-dihydropyridine—3-carboxylate;
52 l-Methyl-2—[2-(MN—dirnethylcarbamate)phenyl]—1,4-dihydr0-N,N—dimeﬁly}nicotinamide;
53, l-Methyl—z-[2-(N,N—dimethylcarbamate)phenyl]»3-(methylsulfonyl)-1,4-dihydropyridine;
30 54 N-Methyl 1-methy]—Z-[2-(N,N-dimethylcarbamatc)phenyl]—1,4-dihydfopyridine-3-
sulfonamide;
ss. Ethyl 1-methyl-6-[2-(N, N-dimethylcarbamate)phenyl]-1 ;4-dihydropyridine-3-carboxylate;
s6. Ethyl 1-methyl-S-[2-(N,N-dimethylcarbamate)phenyl]-1,4-dihydropyridine-3-carboxylate;




15 23. A pharnmaceutical conposition conprising a conpound of fornmula G, 01
, &' or G3' according to any one of clains 2 to 18 for its use as
acetyicholinesterase inhibitor in the PNS. 24. A pharnmaceuti cal
conposition according to claim23 for its use in the treatnent of 20
nyasteny di sease in a human or other animl subject. 25. Use of a safe and
effective anount of a conpound of any one of formula G Gla, b, &,

&Ba, G3b as defined in any one of the clains 1 to 19 for the manufacture of

a prodrug for the treatnent of disorggrs associated to neurodegenerative
di seases N gy YRS LENR dinen A RatcSHHRARET 4-athBlGlifigeld treat nent
conpri ses a&%’hn?jstely?né ga'?éhpro rug taf) sailugj:s’ubjmfe‘}ctofc?lh 2@. Use of a safe
and effecti gebewaimit of a conmpound of any one of fornula G+, G|+ Q2+,

G3+ as def nag iy }LS-@mﬂfdi&laﬁylmnﬁleﬂﬁ{-ﬂ;g—d[hgarﬁémﬁolgg-@uf acture of a

drug for the “treatnent of disorders asSociated ur odegenerative
di seases i ncaropa® or ot her animal 30 subject, wherein said treatnment

conpri ges Lih VML i R 516l 4:18A1 jiect . 27. Conpound
conpri gi ngdgt[h@g@&ﬁ@hﬁ%ﬁ?ﬁe@w%\;ﬁ@ﬁg,ﬁgﬂ@@@%@pﬁg, an oxi dabl e and

non pr ot offatMethyltd-B&rV-dimsthylarhprerteipkenylid 2dfikydepisoquipiefinehet ween the at
| east one,c @il@i’i‘-ni%ﬁl@ﬂ‘l-%&ﬁf-diﬂfztg{vlbﬁbefn%gé)g?ﬂg%id%&ﬂg;@ﬁﬁé-ﬁ%b&@ﬁten trogen atom

i
when oxi di zed,” Is COfT?I’I sed between ) nanoneters. 28. Conpound
accor di ngez &t kimethal>(MMedimpthyddigsasbamate)- b2-dihgdre >-Hrinaling-dcadaxxhite:hdr awi ng

5 group i B almbeysiviekimheRRhbhRRe) R4 NanRIEb-d iRl SASRyIRLAM 29 _
Conmpound according to claim?28 conprising one electron w t%dravm ng group in

beta Posi tidé'ﬂ{f'ft"@“{‘?li@e?oxi di zed nitrogen atom 10 30. Conpound according to
any one of, Gl Mneth{l-$-ov A UiMARYICIrFantafg- 12 dih RS ri@R& 3 cadhaae; C=Y belongs to

a carbamate _or a thiocarbamate radical. 31. Conpound according to any one
of cl ai ms®2 PUpybl-athyhef ¥ rlimpayltiacecharpielyl ¢ dihydip wewpyridmezd-capexdate: run. 15
32. Conpognd-mMéhdl3-(vav-aithRabitablid) isqE-ginB9ichb it 02-dihgdropRiide; 500,
Phan 1 n ptr Me bl 90Nt Gpeulrommes: b ulboR BB ae B ny to ol ai m
32 whiigh S 1aMethf St(N-RORY LARSERIdRS S-(N Mdifiethlearbathatd)aE dihydBgidlingf |- east
TR A CRRREH Y ATl WA R
“dihydroquincline ; :
70. Morpholine 4-[1-methyl-5-(N,N-dimethylcarbamate)-1,4-dihydroguinolyl-3-carbonyl] ;
71. 2-Methyl-5-(N,N-dimethylcarbamate)-1,2-dihydroisoquinoline ;
20 72 2-Methyl-7-(N,N-dimethylcarbamate)-1,2-dihydroisoquinotine ;
73 [Methyl l-methyl-5,7-bis(N,N-dimethylcarbamate)-3-carboxylate]-1,4-dihydroquinoline
or 1,2-dihydroquinoline;
74, [Methyl 1-methyl-8-(N,N-dimethylcarbamate)-3-carboxylate]-1,4-dihydroquinoline or
1,2-dihydroquinoline;
25 75 2-methyl-5-(N,N-dimethylthiocarbamate)-0-1,2-dihydroisoquinoline;
76. Methyl 1-methyl-5-(N-ethylcarbamate)-1,4-dihydroquinoline-3-carboxylate ;
77. [Ethyl I-methyl-8-(N,N-dimethylcarbamate)-3-carboxylate]-1,4-dihydroquinoline or 1,2-
dihydroquinoline ;
78. 1-Methyl-3-(N-propylcarboxamido)-7-(N,N-dimethylcarbamate)-1,4-dihydroquinoline ;
30 7o [Ethyl 1-methyl-5-(N,N-dimethylcarbamate)-3-carboxylate]-1,4-dihydropyridine;
s0. Ethyl 1-[4-(N,N-dimethylcarbamate)benzyl)]pyridinium-3-carboxylate iodide;

or their corresponding ammonium form thereof.




34. Inclusion conplex of a conmpound as defined in any one of the clains 27
to 33 with a 25 beta-cyclodextrine, preferably an

hydr oxypr opyl - bet acycl odextri ne. 35. A pharmaceutical conposition
conprising at | east one conmpound according to any one of the clains 27 to
34 and a pharnmacol ogi cally acceptable carrier. j 30 36. A pharmaceuti cal
conposition according to claim35 for its use as an acetyl cholinesterase
inhibitor in the CNS. kf 37. Cowpound of the followwing formula G 1, G 2,
and G3; 134 ( \ RRrcbrz: ZIZR6 i 3hlRR G1 G2 R6 R6 G3 wherein R2 R3

R4 RS 13619Z %nchg[oﬁ c%?lpgﬁfokgggnuﬁcﬁnﬁgy ?e?ﬂgd ﬁfan oﬂéeg?sthé &5@13114 l%%d of Ocess

for the préparation o or nu

accor di ngfotroula Gy Gbm &1bf G2, KBacGa) with a_be@-cr@odsmﬂnm@mtdbwphﬂdmpmhﬂ st ep of
reductlcwb&gyg &egpound of formula (G or G') W i being 1, 2 or 3, in

t he presence”of a reducing agent. 39. Process for the preparation of a
conmpound of forrmula (G or G')W i being 1, 2 or 3 as defined in any one

f cla t t

ni t 1 ogen e omfofteritALachy ERRDE Ro iy e R’ bR Rlling Ty 1D
37, by anorglokthealimyt tad@and RahanpacRicgisell yagcqp@bleCaiyicn | kyI aryl, (Cl1-C3)
aIkyIaryI aryl (C,-Cg) alkyl, alkoxy, hydroxy(C, -Ca) aIkyI al koxy(C, - Ca)

al kyl , phenyl (CH2) . - COOH; VVbelng a leaving group, preferably sel ect ed
from hal oden, 40 phainkdcentisal cpammspmataecor@w ftat elamp 029 | for eits neseylaait an 15 40.

Process f&gtgfcharrggtgg&rlﬂmh R ithe engonpound of formula G1, G2, G3

according t alm 3 conprlses a step of carbannylatlon of a
conpodthd of the following formula El or E2 or EB RA RBRA RS R3/ Rz O \

R3 / R6 §2 PaR lﬁ!m%celﬁlcﬁl coﬁgosﬁam%%cordmg to claim 20 or 21 for its use in the treatment

of neurodegenerative diseases, preferably Alzheimer’s disease in a human or other animal

subject.

15 23. A pharmaceutical composition comprising a compound of formula G, G1*, G2 or
G3" according to any one of claims 2 to 18 for its use as acetyicholinesterase inhibitor in the
PNS.

24. A pharmaceutical composition according to claim 23 for its use in the treatment of

20 myasteny disease in a human or other animal subject.

25.  Use of a safe and effective amount of a compound of any one of formulz G, Gla, Glb,
G2, G3a, G3b as defined in any one of the claims 1 to 19 for the manufacture of a prodrug for
the treatment of disorders associated to neurodegenerative diseases in a human or other

25  animal subject, wherein said treatment comprises administering said prodrug to said subject.

26.  Use of a safe and effective amount of a compound of any one of formmula G+, Gl+,
G2+, G3+ as defined in any one of the claims 2 to 18 for the manufacture of a drug for the
treatment of disorders associated to neurodegenerative diseases in a human or other animal

30  subject, wherein said treatment comprises delivering said drug to the PNS of said subject.

27. Compound comprising at least onc radical C=Y, Y being O or S, and an oxidabie and

non protonable nitrogen atom N wherein the distance (d) between the at least one carbon atom




20 wherein Pis OH (L),,, OHand at |least one R5 or 136 in formula El is
Hor (L),,, OH wth an agent of formula W-Z or W-2Z',, wherein Z' 1 is
135 YR7 W NRs and W is a leaving group, preferably selected from
hal ogen, O-triflate, sulfate, tosylate, nmesylate and R2 R3 R4 RS R6 L, m
Y, it,, Rs have the same neaning as defined in the preceding clains. 5 41.
Process for the preparation of conpound of formula GWor G-' W i being
1, 2 or 3 as defined in any one of clains 2 to 14 and with R being Z,
which conprises a step of quaternizati3dn of a conpound of the formula E 1,
E2 or E3 RAthRfadidrBerB® €=Randile niof abdnRRvhild oxdibeddisBmprided Béwheh (FBarid 0 Wi t h
an al kyl atoigntg { bearing a carbamate group of fornula WZ, and R2 R3 R4
R5, R6, Z 'an&%&ﬁ%ve t he sane nmeaning as defined in the preceding clai ns.

71 k6 CO"
28.  Compound according to claim 27 further comprising at least one electron withdrawing

5  group in alpha or beta position to the oxidized nitrogen atom.

29 Compound according to claim 28 comprising one electron withdrawing group in beta

position to the oxidized nitrogen atom.

10 30. Compound according to any one of claims 27 to 29 wherein the at least one radical

C=Y belongs to a carbamate or a thiocarbamate radical.

31.  Compound according to any one of claims 27 to 30 wherein the distance d is between
0.4 and 0.7 nm.

t5
32.  Compound which is an acetylcholinesterase inhibitor, at least 500, preferably at least
1000 times more active in central nervous system CNS than in peripheral nervous system:
PNS.

20 33. Compound according to claim 32 which is an acetylcholinesterase inhibitor, at least
500 or at least 1000 times more active in central nervous system CNS under its oxidized form

than in peripheral nervous system PNS under its non oxidized form.

34.  Inclusion complex of a compound as defined in any one of the claims 27 to 33 with a

25  beta-cyclodextrine, preferably an hydroxypropyl-betacyclodextrine.

35. A pharmaceutical composition comprising at least one compound according to any

one of the claims 27 to 34 and a pharmacologically acceptable carrier.

30 36. A pharmaceutical composition according to claim 35 for its use as an

acetylcholinesterase inhibitor in the CNS.

37.  Compound of the following formula G’t, G’2, and G’3;




R
R, AV 3 R R,
Rs X Ry o P b = R,
=N
== =
R6 N RZ RG N R
R 2
G'l 6 R¢
G2 GY

wherein R; R; Ry Rs Rg Z, Z, are as defined in any one of claims I to 14,

38.  Process for the preparation of a compound of formula G, Gla, Glb, G2, G3a, G3b,
5 according to any one of the claims I, 3 to 14, which comprises the step of reduction of a

compound of formula (G* or G;'") W™ i being 1, 2 or 3, in the presence of a reducing agent.

39.  Process for the preparation of a compound of formula (G* or G;"'YW" i being 1, 2 or 3

as defined in any one of claims 2 to 14, which comprises a step of quaternization of the

10 nitrogen atom of a compound of formula G’1, G’2, G’3 as defired in claim 37, by an

| alkylating agent R,-W, Ry being (C;-Cg) alkyl, aryl, (C;-Cg) alkylaryl, aryl(C,-Cs) alkyl,

alkoxy, hydroxy(Cng) alkyl, alkoxy(C;-Cs) alkyl,‘phcnyl, (CH»),-COOH; W -being a leaving
group, preferably selected from halogen, O-triflate, carboxylate, sulfate, tosylate, mesylate.

15 40.  Process for the preparation of a compound of formula G’1, G’2, G’3 according to

chaim 37 which comprises a step of carbamoylation of a compound of the following formula

El or E2 or E3
R, R, Ry
o2 R,
R, ’ PR | RN | X
=N e
N
Rﬁ Rz P P Rz
El R, E2 E3

20  wherein P is OH, (L)x OH and at least one Rs or Ry in formula El is OH or (L), OH;

with an agent of formula W'-Z or W’-Z’; wherein Z'1 is




and W’ is a leaving group, preferably selected from halogen, O-triflate, sulfate, tosylate,
mesylate and R; R3 Rs Rs Rg L, m, Y, R;, Rg have the same meaning as defined in the

preceding claims.
41.  Process for the preparation of compound of formula G'W or G;* W™ i being 1, 2 or 3

as defined in any one of claims 2 to 14 and with R; being Z, which comprises a step of

quaternization of a compound of the formula E1, E2 or E3
R,
R,

RS

with an alkylating agent bearing a carbamate group of formula W-Z, and R R; R4 Rs, Rg, Z

and W have the same meaning as defined in the preceding claims.




