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EP O 275 092 Bl Description This invention relates to

pyrra¥o[ 1, 2-a] pyrrol es, and especi aIéFy Eﬂidﬁ g ynt hesis of 1, 2-di hydro-3H
pyrrol o[ 1, 2-a] pyrrol e-1, 7-di carboxylTc aci nd its dialkyl esters. 5

5- Aroyl -1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e-1-carboxylic acids, also known
as 5-ar oyI - begergtigy dr o- 3H pyrroli zi ne- 1-carboxylic acids, of for mula I, ,
and the [err] 15 pharnmacol ogically acceptable salts and esters thereof, are
useful as analsinenticdnielates Né lpeanEt, Dalyyrrolas) Chnd respecially toethe Gyaigsiata 1{2edihydro-3H-
manmal s, | Neynoth nZ3alpseole-1 Vhlipgrbexylc @idsod Bndiaktyhestanscl e rel axants. Two

exenpl ar ys conpiotrmds.2uigdre-3id-pyrrolofizealpyiroley-carboxyiiznaciis calsocknowm ke §-arogl=1iPediftyghio-3H-

, 2- di hydr o- Prrqiizinertodartfodylic acids] ¢f jarmes kamd the car boxylic acid, (I, Ar = [err],
and anirolac, 5-p-anisoyl-1 ,2-dihydro-3Hpyrrolo[1l ,2-a]pyrrole-1
-carboxylic 20 acid, (I, Ar s [erw], both disclosed in U S. Patent No.
4,089, 969 to Muchowski et al. ,--G—h-e\r conpounds, where the 5- aroyl
substituéfts are subspipt uted $r u isubst pcpgied benzoyl, fur t henoyl, and
pyrroyl, and where the B~ e-s‘i’t\ Jdie pyrrol o- pyrrol e ngil)eus is

opti onaIIy substituted by | ower al kylf or hal ogen, and uses thereof, are

al so discliosed in a serief of ga'ren‘is assigned to Syntex (U S.A) Inc.,
begi nning ,wth U S. Patent No. 4,089,969, and including U S. Patents Nos.

4,087,539, Shliddoondichlly dechtBbidsils ardbstors thersor, drPuseflh a%”a%au&éﬁ : anfl-inf4hmatdif iand ant-
4,458, 081 r@tﬁ: % »for*m al ﬁbludﬁllg %Z 1ar§ aﬁ §m 7 Two exempla
4, 353,'879; er?f&Zn Bitndercithiadi, Sty in SR ére% milaéls-bédo 12%?3%&%1& 1, Qéﬂq le-424
and 41536, 5 barboxieSao@N @0Art © CyRy)Chd @nifelic, 5-b-Biisoyl- KE-dHHRBR-pImdISTIDbyriott 1odirbo hc
pyrrol - 2-0Ylagid, 1, , A2- €li PAGRLOC BE}: Potii ldBtissed In LA Rt NoD 140561960 Q3 NRNOHsH Gt AT

deri vat i ves comybuims( where? thel iskiycdl substithepty rareOsubdtiluted- d Jupsubstilied 2benzdlyl) fuloy!, thenoyl, and

, 2- di hydr o- 8yl andoviefelthe B-paditiow ron tHeepyitole-pyaivle nodeuglis aptiarailydsubiatitutedattyi loves alky! or
respect i vel yalogahi and ugesStheiBait enatalshiodiscidpsdd3iB ,a6%%ties ‘of matentasasigned do Syntde (LKA Rinc.,
Co., Inc., 3eginingiity Yes PSent No. 4088089y ehddncBiding YiS: BéterftsiNos. 4,087,539; 4,097,579; 4,140,686;

, 2- a] pyr r| 42 ) 4345948y H34Z, 106K A#58.0810 h3d 5 187N dh48H3R6D fP47. RS | 4P0E93TE 1 41561859
for the pr e f@pHI2P0h3%3 852 44889 W\dcﬂ"é-‘fﬂﬁﬁr M Baery Mose #Shi 21 fapd 4.586:512.pssigned dnt
and chem caMershi&Cat ice, d's&h‘EP ' Bited cryerel-2rmb-dengliydio-Bibnile-T1 freleyrieledcatbexyliq

, 2- di hydr 0- 31“9 WF‘UPW? 5'(2 2 E PHT°@I1f'alpﬂ"ar2t°é(P &6395'1‘}’4’%%&!{’@'0[1 alpyrrgle-d-cpy
or it |aI %‘% B‘E (ﬁ ’1b ?39;??‘? & 9i50 k§°° tnc.,

, 3+ aceton’é ?{%ﬁ" 8“* L. ?-;’ " &“&"ﬂ%?‘ e P sc?é Q;Ii‘

ﬂ' scl osgd I n mlca l|terau and man §$ggee: routRE?e plrr %;‘gy errr\(?slis% dpi!(,; &;ii pyré%:?? a]c-bd

erei n by r E’ieFP ho_nH)sg R k@egf;ﬂ" at

EP,0 275 09 err |nc é t he”reac noof equi nol ar anounts of

et hanol amgne (I11) and di rret hyl 1, 3-acetonedi carboxylate (I1V) 35 to forma
sol Utk’r/ of the hydroxyenam ne (WORWm ch is then treated, preferably in
situ h a suitable organic sol ¥ent (aprotic solvents such as acetonitrile,
di chl oronet hane, etc, arg {exenylified), under anhydrous conditions, with a
2- hal oacet al dehyde at el eviat ed enper gbores to produce(thy

N- ( 2- hydrsexyet hyl ) pyrrol e (VN). ound (VI) is esterified with

met hanesul fonyl chloride to ;im-mdulz:e the nesylate (VIlI), which is

_ the preparation of which from dimethyi 1,3-acetone-dicarboxylate, ethanolamine, and a haloacetaldehyde is
| 45 disclosed in, for example, U.S. Patent No. 4,082,869, which is incorporated herein by reference.
The reaction scheme set forth in that patent:
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optionally converted to the N-(2-iodoethyl)pyrrole (VII) by reaction with
zsodi um i odi de. Either of corrpoun€'§ 49 oéé/“) and (VII1l) may be converted to
di met hyl 1, 2-di hydro-3H pyrrol of g prrrole 1, 7-di carboxylate (I, R =
[err] by treatnent with sodium hydride in dinethylformam de. The
t hus-forned di methyl 1 nR-di hydro-3H
pyrrol o[N]HZ al-pyrrole-1,7-dicar ¢t e may then be sel |veT|§
7- decar o>@ll ated and 5-aroyl ateg] Dy nBth- ods such as t pse ggsﬁhl bed in
the pregpusly-cited patents ang in U S Pateal Np. 4, Boherty,
to yield & 5-aroyl -1, 2-di hygé 00%H%s [ 1, 2- a] pyr rigwe- 1- carboxyl ic acid
(. A so | ar protess, invdfving the 45 reaction of exthanol anine,
di et hyl 1 3- acet onedi car boxyl at es ¢ ?d a hal onmet hyl al ky et one, bypasses
t he hyd yenanmi ne (V) and produc s he 4-al kyl anal og of (VA), directly.
That conpound may be converted to the pyrrolo-pyrrole in the sane manner as
for tfe (Alldsubstituted compound previously described. Vari hods for
the preparation of pyrroles are exenplified in the patent qg i cal
literature. Processes fGR0G preparation of 5-aroyl-NR- rroI e- 2 acetic
acid, where Ris r al , or benzyl, and 50 anal 0g§888Hgonpounds are .
disclgsed in U S [Patefpts 3 752, 826; 3, 865, 840;, 43, %EDBﬁé to
Carson. They i ncl he 4-al kyl “substituted t{m n@jt f 3
4 nsubstituted co unds, the reaction, between a | one | am ne, a

| ower al kyl) 1,3-a ne- di car boxyl af e, and a chlorqmethyl |ower alkyl
Wtone ("\pr XX erably in an, aqueous nediunm', foll owed by pe ing(Vﬁt)o
ice-cold hydrochloric aci@Msto produce corrpounds of formula (IX), where
each of R 'R, and R' ch | ower al kyl'~\55 3 EP .0 275 0920B1 [err] 10 A

o=

simlar process for thej4-unsubstitute onpounds (I X, R H) using

chl or oacet al dehyde i s sclosed in U S. Patent No. 4,081, 191 to Carson.

U. K. Published Applicagoos, No. 2 034 304 A Ngssigned to ¢bBtHgckrodt,

I nc. ,%di scl oses ess for the preparation of co s of formula (1X),
wherein R may bef hydfogerC@@Chkyl, by_either (a) fic{)rm r"lg a E¥BrxRhase
reaction medi um a eous solution of the alkyl ne~qn n |nért

wat er-inm sci bl e or’%ani c 15 solvent, and adding the di¥carb xyI ate and

ket one (or_al dehyde\_substantially sinultaneously, or QQ) addl ng t he
di caraﬁox(y YEE) and ketond substantial | y simul taneously g tone in
excess, to an aqueous alkylam ne. Preferably, dicar bo;&wat &n ess

ket one are added to an al kyl am ne di spersion. A nunber of patents assi gned

t 0 Et hylincf@dshfd @bdtieof dgifmbitrCHmdbnts ofthahnit @iy DSdimélnyp $3-aéldRedidrmaad (g

4, 37436 2 %Piormfta 38iod BBthe Ayddityondnkife (v whiRR iskiom treB8dl pfbf iR s, indd s%ﬁéb%'iﬁgaﬁ&her

%’ i 1 Cabivean fapilic shidNesuEIRs 2stonité)l dihRnethbheS otcPare ESkbmPifled), 4unaéSarBydRous
scl oseénditibes, il t2-HaRadetaldahyde lat slevatttitémpel2tuios o proalicéathd N(2hyairdkadsNsviee

hydr ocaoCompouyd @d) Bodstelfiddi with rhaliantstidnyit dh@righ {ol podate fekydsylate (VIl), which is

1, 3- acebptivealy convirted\td the &-(2ivdoetiybpypole O by rdactioh fwith sndiutnlisdiieoiEithertf conquoeriday |

| ower4o a Wity Bncdk@tibmey, beigonertbdoydiraetiey) 1.&iillydse3Hemurolol @veinyrraié- kJdisarbaelate L, 8. =

Pat ent [Qbls) by, t@8EeMIYth spdjun bydeide intimetysiormamide, Tae Swerforresditijrostiyt AmBdinydses3t-he

co- sol v@mrololi2-g-pyile- brelicaepxylate gy thembe splestively Jedocarhouylatestand iSeprpylgted. by meffi-i ds

formati GF'F $uahPshesp descrbad imthe previeysly-siiasPatantg anen Y-St Batenk No.A5496,741 to Doherty, to

ket one/ ditlA 58 T1éf’t' 3‘&?&@%0'%1‘1 ; F'f?'?f L'C?W%Y'lﬁr@'d Gl similarcprocsss: |"§’°'Y1@9r el |

ca TR a%wr: ygﬂ? e e e
4,564, 8 e
he pyrr Irol am nner bstifute ou
e P m aﬁ} Yigcyen By %ﬁo «%méﬁ e
the al k¥o§ atl --- ol-- a£ ben I tic
hydr %ar §us c%n. b %ch@éé ofg a@ra ae% usn%% 6158 a

t errper atl'HJﬁnéhﬁﬁ sfor LR R Y sSostit R W6t ortWe %6 9(9an s, tﬁ@ﬁgdti%eme?éﬁ yre to
70 - [ eligwbr Sikyldehine, a diflower alkyl) 1,3- acetone-dlcarboxylate and a chloromethyl lower alkyl ketone,

"preferably in an aqueous medium”, followed by pouring into ice-cold hydrochloric acid, to produce
compounds of formula (IX), where each of R, R, and R’ is lower alkyl.
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30 Pat ent No. 4,383,117 discloses the use of an .anhydrous | ower

al kyl am ne instead of an aqueous éjéﬁwd the use of a single-phase
non- aqueous reaction nmedium U S. *Pa 4,455, 433 di scl oses the
addition of "a yield-enhancing anount of an acid having a dissociation
constant of at least 1.3 x [err] at [err] to a

ket one/ di car boxyl at e/ (pr eter abl yC@@f¥dr ous) | ower al kyl am ne m xture,
preferably in an organic lv U. S. Patent No. 433,878 discloses the
synt hesi s of conpounds of Ior wﬁ)@oﬂﬂ/ the reactI¥h of an 35 enanmine
(X) [erg] with a 2-carboxy~L-ni kane (XI, R* = lower alkyl, tolyl, or
benzyl). The enam ne may be epared by the reaction of a di (|l ower al kyI)
1, 3-acetone-di carboxylate with a lower alkylamne in "a suitable solvent,
such as ethanol or nethanol™",”foll owed by evaporation of the solvent and
heating to dehydrate the thus formed 50 carbinolamne to the corresloondl ng
enani ng? Alsislat pregessyfpr the dunsubstitutep genappundqdiX, B, 3 ¢t} usinpgshiogppeptaldghyse s disclosed in
synt hesi s Sk PeienNehig 19910 Feipotul a | X where Ris lower alkyl, R is h drogen
or | ower al@% Publiskpdrdrpijcations H 2034 3p4A epgiappr BfMaﬂ'“%“%é‘Pﬂﬁ‘ﬁﬁ"{?%ﬁ%B’R -’r ta%. d
with C CHQ '°3"‘P2ﬂﬂiésr°fé‘f"i2 ?ﬁ’ﬁrﬁ rei t§P| ié "%YI?B an

aqueous

:;:ft.;%'si. ;.ﬁi% i §5§ ) @? eqzi" A ﬁj: d’*%ﬂﬁm I.E’ﬁgaih

Ik
Appl'i€ation 9 ﬂéﬁu&@ é%aA:ses 70;
dll sslose i Rk epgg"sqba Q(b 17C QIiB5AY3! §nc|0§té :?3%‘?@1’(1 ﬁl@dlfﬂat 4 8 1 dalsomNd
R' I's I Qﬁﬁheggs 0., RaBh Mo, EE!Q@%&Z dlogB¥ thblad JEBAQM-u UMEco- DR [aHalodnated

1, 3- acet ORRRIEBENE b SolublityGordothaRb dlidwal mkynﬁb%l:et&ah.&arsohﬂét@ @d té prdduct] to the
met hyl am fdufe of chiokdndthidibwes Aikyi BRétory) dicarbdiiibte,( 460 tagivBusDIbwer | aftPEYIEE JU.S. PaRAIUGP US
sol ut i on, 4p5678e rdisblbyss live asddbirg dréneatib al@rbcathomas bR GrsoR6M RS SPAdNK IN 837256 he
met hyl am dieclasasl thé eadditiGrards 0 Xay | solidsa ddrdatiod hiahibiting\Wampuind CES &€ fowbOraliafit” to the
prepar &t i katonefdicprpeylslelaysyysr aiylaming addire. hé regttion &l nomeally cdrriedrogiin itte rsasbrnoent &,
tend to proshvew asin'sS. Ratetsdioe. 4h6f.B780an[41565,879.943| RateptNa: 4,388:468 distigsena two-stage
quantiti eBTOCG@é i aieh ) \ithal kejengvie raddedatosa prerrojxedsepoled rsolutien qf rtesp alkdaninenandf the
pyrrol o pyFerepwste i wabieselsers inge groratis hydreqatbgns; enlatinatesdydigeations wales enpixiulean
t he\pt evi '§°fkmmP%ﬁ\’!P i1as# tham AR Ge feflowsd by &) heating e eaaction MO 18% S8 e
quant i £ e§atent No4,§8311¢ di the “f%?fsa"laﬁ'?)’é'f?ﬁ tsper, ra&vlawg "lstﬁa ﬁé"%a Bﬁ%’!“?'% of
1, 2- di hyd? ”‘J?H P‘r syple-P g&" 73quenus reaction rpadiuy. |53

P b g‘ﬂ% %§g¥ et e $3 ik

8
seg syrgil'gsué otch)g\ :{orrlng r1)1() gae reaction of an

repr esgglt
COOR" R*COQ_
~
- 'CHCH,_NO
“ | COOR™ /22
Rl
H S :
[ W
) (x) (XI)

with a 2-carboxy-1-nitroalkane (X!, R* = lower alkyl, tolyl, or benzyl). The enamine may be prepared by the

reaction of a di{lower atkyl) 1,3-acetone-dicarboxylate with a lower alkylamine in "a suitable solvent, such as

ethanol or methanol”, followed by evaporation of the solvent and heating to dehydrate the thus-formed
s0 carbinolamine to the corresponding enamine.

Albert ot al., in U.S. Patent No. 4,363,918, disclose the synthesis of compounds of formula IX where R
is lower alkyl, R’ is hydrogen or lower alkyl, and R* is H by the reaction of 1,3-acetondicarboxylic acid with
CICH:COR and a lower alkylamine, preferably by the slow addition of an aqueous solution of the lower
alkylamine to an aqueous solution. of the acid, followed by slow addition of the 1-chloro-2-alkanone with

55 both additions preferably occurring bslow 20° C or lower.

European Published Applications Nos. 92 487 and 105 664, assigned to Montedison S.p.A., disclose the
preparation of compounds of formula IX wherein R is CHz and R* Is H, and R’ is CHs (EP92487) or H
(EP105864) by the reaction of 1,3-acetonedicarboxylic acid or an alkali metal salt thereof with methylamine

4



in which Ris as previously defined; 30 Ms i's nmesyl; and X is hal ogen.
lg a second aspect, this inventio @éﬁf&aéo novel conpounds of fornul ae
(XI11), (XV), and (XVli1) which ar internediates in the process
herein. In another aspect, this invention relates to a process for

prepari ngaﬁooyng&tmo%e Qf akibHyld]! i Gqdedtls! oluticA pretdrably (4 bhiding 8 haa@ton@fo @oRE&ds
thi's i nvephhmdloriel MdtfRming ard b Qﬁ§§o§ylfc%udprepa“ ng conpounds of formula (1)
from conmpoungs iitwn foRicBadbsiof Hé blopariiih 61 by BT RYcRR TedulienighIvdIUARE ofdrgdR softentsR)
esterifyi ngd 3o pRORE U b afeOdlm;Lﬁt&o (sedld Yp topriddubidn quaritesRWE rHakpRovadiscoliyrsty #gen
to forn apessp e ppdpatatishioll baro(oPyirblbg whidh usks ajnedul @oNent @ b hugh grpA&idiéndmad | S
al kyl ; "40the p(ebipusd@car leactigtis ahd ¢ag) ba readilypnead tor ppdduttion sealeaquénitidsl | ) to form a
corrpound of i erfinsh|agpeCtihi§) ingantion( relptes it thb arapanatiopfof & 2aiiwro-GHayrafol f. 2alpwuiole-1(7XI X)
wi th an adicateoxgateseffguinga Xdle to form a conmpound of forrmula (1) or (1A). 6
7 45 Ar ~COOR [err] wherein Ar is substituted or
unsubst®?tut ed phenyl, 2- or:%ﬁdﬁyl,'z- or 3-thienyl, or 2- or 3-pyrryl and
which, if substituted, can have one or nore | ower al kyl, |ower alkoxy, or
hal o groups in any avakLabL¢ﬂpOS|t|on on the ring, and R is hydrogen

1

(formula 1) or alkyl o t 12 caégbqi at ons (forrru Hﬁ In
anot her _aspect, this i to a process % prepar| ng conpounds
of forrll a (1) from corrpof formula (XI1), which further conprises one

or. nore of the steps: (a) nverting a conpound of formula (1) to a
phanaceutl cally acceptable salt of a conmpound of formula (l1); or 6 EP O
2%5/092 B, f} converting a salt of a conmpound of formula (I) to the

corr esppndi ReEct i REndoRYNBEMINH oPlowdr QliiLEkomh difoler éikry? 4 s)aceeo%&éamowma a- conpound
of formula (thy prepdratioflnag Benesrbichied schbmaticdigy of formula (1A) to the
correspondi ng free conpound of fornula (I). These steps can be illustrated

by the follow ng reagigog schene: 5 (XIl1) R = alkyl 1gd#0 H

COO H 25 : g

[err] [eerr]. 40 ~_COOR Step. 1 > | COOR
. . 0/_ . Alternate II

(X1IV)

S0 Step 1 OH

Alternate 1

’ LCOOR :
O 35 | p _ | (COOR
T (XII1) \ COOR A\ COOR
' HN K = HN/
% {(xV)
: . "~ DOMs
| . ' . '
45 Step. 2 .. Step 2 i Step 2 .
Alternate 1 '~~.Qlternate 11 Alternate II1I

b N
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[err] in which Ris as previously defined and R is substituted or
ynsubstituted phenyl, 2- or 3-furyl - thienyl, or 2- or 3-pyrryl
and which, if substltuted, can 22 Qgéﬁ1nnre | ower al kyl, | ower al koxy,
or halo groups in any avail able p05|t|on on the ring. 50 Definitions Unless
ot herw se stated, the follow ng terns used in the specifications and clains
have the neani ngs given bel owNGS5 "I ower al kyl ", denoted generally by R
(which may al so deneke hydr ogen, though that isnot "lower alkyl"),

refers to straight, pranched, or cyCcNc saturated{hydrocarbon radicals
having fromone to s¥x carbon atons, e. nmet hyl , get hyl , n-propyl,

i sopropyl, n-butyl, qqiﬁ{ butyl, t-butyl, cytl opropyl met hyI , pentyl, hexyl,
cycl ohexyl, and t he e. Preferred i ower al kyls are nethyl, etyl, and

n- propyl, and ticularly preferred 7 EP 0 092 Bl lower alkyl is
met hyl . | f nofle tﬂ n oneégkgﬁl radical is pre ma gi ven nol ecul e, each
may be i ndepe from"l| ower unless ot herwi se stat ed.
"l ower al koxi de' v Iomer al kanol , "I ower Q "l ower al kyl ester™

y anlnes eX%yl)esters

and sim I(aw1t)ern§ refer to al koxi des, a
etc. in which the (ok each) al kyl radical "l ower al kyI " as 5 defined

above. "hal ogen", derted generally by X refers to chlorine, brom ne, or
i odi fé&. Preferred hal 0ge are chlorine and broin ne. "aprotic polar

solvent" includes organic | vents which may bd §| t he wat er - i mm sci bl e,
such as hal ogenaté)tﬁld?ocar ns, e.g. net hy g f chl orof orm
etci, or water- > such 0 tetrahy £‘f?ﬁ'?ﬁ fret hoxyet hane,

bi s(2-met hoxyet hyl ) ether (also known as de@@®ne), dinethylfornman de,

N- net hyl pyrrol i done, dinethyl sul foxi de,. efc. The sol vent nmay al so contain

m nor proportions of aprotic non- pq ol vents such as hydrocarbons, e.g.
cycl ohexane, toluene, and the |ike, {provijded t hggorhe sol vent (pIDperties
are largely determ ned by the polar S weak base" refers to the

al kalds metal or alkaline earth salt of weak acid, e.g. sodium acetate, 15
- pot assi um bi carbonate, etc., or to ab m xture (such as [err] giving a
simlar pH "strong base" refers to bases such as al kali netal hydroxides,

| ower alikehighdes, hindered ami nes such as di(lower alkyl anmines and bis(tri

| Quer al kyﬁadsy’re)ﬂomdﬁé@dhydrl des, and the like, which contain alkali

net al % i ncMaiimegyiandhi um sodi um pot assi um rubi dium and cesium e.g.

sodi um hyd¥X#drleen. pot assi um h dI’OXI de, .potassiu t ho SQ
met hoxi de, '“Pﬁ‘&%‘%ﬁme '?t‘tsnﬁ(‘wgr&%i aﬂjﬁlﬂ"@tcﬂ'a%u %%’W'ﬁné R/@‘VI) (feéibw i um
d| (isop t hyl s

"mesyl a 5&\8 %Iaﬁl taé’?f“bi' sl\}EvemP@f?gt%s rar?rl %’u {'ﬂ ?!e?aa?iﬁﬁ Qgﬂ g’?ldgs? Lf°¥m‘ﬁ (xmg£nd
I nCl ulle l‘her qul Vc”tiltﬁgtinvglltl Lelat toaaryl)cce E'Biéb:«fmg %UIG ufds &tf&ﬂﬂpﬁs(l)”ﬂfoﬂnw
bénz enesyl, ” m the aryl™ or "Ar" refers to
a substi t er ing 4! to\" J‘EIHQN @hi %otmgl%ﬁbéra?é I§/drobéHcth §oih .2 chBpoub apl e,
phenyl, 2Torrﬂula 10 Hrvh‘dch thg'R Joupat oS Wik alk@dy  2-0r 3-pyrryl, which, if
subst jst Ut @ dedarbBx Spodid ofBintilal RVMIto km akdrydound awmabdmmyd or halo
groups i N (@ RjbyRical df AEompp@ai df ifemule PXIKNeith anngnidePremyrbhalidedtoformet lconpoptik ofy |
are pr ef endradla () or (IA).

6 ?
4 :
ar_ S COOR
'*ﬁ N \.'/( - (1) or(Ia)
o

50

wherein Ar is substituted or unsubstituted phenyl, 2- or 3-furyl, 2- or 3-thienyl, or 2- or 3-pyrryl and
which, if substituted, can have one or more lower alkyl, lower alkoxy, or halo groups in any available
position on the ring, and R is hydrogen (formula I) or alkyl of 1 to 12 carbon atoms (formula (1A).
55 in another aspect, this invention relates to a process for preparing compounds of formula (I) from
compounds of formula (XII), which further comprises one or more of the steps:
(a) converting a compound of formula (I) to a pharmaceutically acceptable salt of a compound of formula

(1 or



"wat er-m sci bl e co-sol vent" incl udes I ower aI kanol s, di-(lower alkyl)

ketones, tetrahydrofuran, dioxangp @ e, dinethylformam de, and the
| i ke. Preferred co-solvents are methano acetone, and simlar [err] or
[err] al kyl al cohols and ketones. so "pharnmaceutically acceptable salt™

refers to (Eadohvertiflgs saitetla bongpdund b fogauld @) 1POME EGiro¥ddhdiny fred @brhisbBndsel drmidR (1); or

pot assi um (c) dstefifiyingra caipatnai of fymudad)ycorum  magnesi um ferrous zi nc, copper,
manganous, (dedotneiting an estee biforowla iy ig deicorrespdntiing fieeccotmhaunt pkdormuddll.t | cl uarl y
preferred dhesetsleps ambeilusiated pothe dllewing reastishi sammecal ci um and nagnesi um
salts.s Salts derived from pharmaceutically acceptable organic non-toxic
bases include salts of primary, secondary, and tertiary am nes, substituted
am nes including naturally oc ﬁb substituted.35 am nes, cyclic am nes
and basic ion exchange such as isopropylam ne, trinethylam ne,

di et hyl am ne, triethyl aly [ w@m ne, ethanol am ne,

2- dlnéﬁhylanlnoethanol oeht anol, tronetham ne,

di cycl ohexyl am ne, IyS|neJ argqnlne hi stidine, caffeine, pt ,

hydr abani ne, choline, betairne, ethylenedianine, glucosanin® = alkyl

met hyl gl ucam ne, theobronine, purines;. piperazine, piperidine, N

p
et hyl pi peri dine, polyam ne resins and t\h%l\lqii Particularly preferred
€,

organi ¢ non-toxic bases are 40 isopropyla - di et hyl am ne, ethanol am ne,
pi peridi ne, trometham ne, dicyclohexyl am ne, holine, and caffeine.
"bHar maceutical ly acoept abl e esters" refers to al kyl esiGfSGH derived from

r ocar bong—ef—g anched or strai ght chain havin one to twel ve carbon
at oms 20 Typi | kyl ester grou are, for exanplle thyI et propyl ,
i sopropyl, = butOPOR | soanyl, pentyl, isope , Nhexyt Qi‘ztyl nonyl
i sodecyl, 6- ms]et hyI gecyl, 45 and dodecyl : St arting Nateri ial s and(xn)
Purification IBm‘e‘t-l’]yI 1, 3(xeMdiIanedi car boxyl ate is c‘o'rrTrETC| ally Rvaait abl e
(Aldrich), as is .1, 3-acetonedicarboxylic 50 acid, also known as

3- oxopent anedi oi i acid. OQher di(lower alkyl) 1,3-acetonedi carboxyl ates may

readily be preparjed fromeither the dinmethyl ester or, preferably, the
diacid, by esteriijfication techniques well-know to the art. However, there
is no particul ar Yadvantage in varying the alkyl groups, so that the

tgyl esfler (I = [err] is prefe rned. The starti terlals and the
internedi at&s o or migtr (X 11), \ﬁ-,\(\ran ) may be i sol at ed,
if 55 desiredNusing conventi nal techni ques Riimted to

filtration, digtilllation, crystallization, chr aphy andthellke
Such materi alsés rrse:: be characterized using conv |on ans ]l;é:gudl ng
physi gal con %S and spectral data. 8 ERP 0 275 092 B1 Pre<o tion of
conpounds of Formula X1l In Step 1, a di(lower alkyl)

3-12- hal oet hyl am no) - 2- pent enedi oat e ("hal oenami ne") is prepared froma di-
(1 ower al kyl) 1, 3-acetonedi carboxylate, either by direct reaction with a

.2- hal oet hyl am ne hydrohalide salt, or 5 by reaction with

2- hydroxyet hyl am ne (2-am noethanol) followed by replacement of the hydroxy
group by a hal i de.rH Step 1, At 1 (which is preferred), the

di (I ower alkyl) 1,3-ac di car e is gco@fted with a 2-hal oet hyl am ne
hydrohal i de salt in agqueous sd@ Gti o Sol ution preferably h@B)a pH
between 5 and 12, nore preferegjly bdtweerf 5 and 8. Typically, the pHis
contréll ed by errpl oyi ng an aqueous solufion of a io weak base, such as

EOdI um a‘%ew lcﬁi lsaag pE'eQ%usrlyeQ %lédo andsls)llsvseuri:])gtitutetf’j ér u%u%%ﬁut&H pheﬁ)yr?tg %lr 3'?'3&@ §3may
e thienyl, or 2- or 3-pyrryl and which, if substituted, can have one or more lower alkyl, lower alkoxy, or halo

groups in any available position on the ring.

50
Definitions

Unless otherwise stated, the following terms used in the specifications and claims have the meanings
given below:

55 "lower alkyl", denoted generally by R (which may also denote hydrogen, aithough that is not "lower
alkyl"), refers to straight, branched, or cyclic saturated hydrocarbon radicals having from one to six carbon
atoms, - e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, iso-butyl, t-butyl, cyclopropylmethyl, pentyl, hexyl,
cyclohexyl, and the like. Preferred lower alkyls are methyl, ethyl, and n-propyl, and a particularly preferred
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e
=

enpl oyed, if desired. The reactants may be added sinultaneously or
consecutively, as desired, but i Ep o§ s%§ bqbl e that the 2-hal oet hyl am ne
hydrohal|de not be placed in basic soO ron unless that solution already
contai ns the acetonedi carboxylate, to avoid the formati on of aziridines.
Typi cal ligier iR i@ -rRetyR e Ihstea il @nd) Wiy FBdidal Geprastit #C81gRBIe ofalilf)Oearh ata§ RN €
di ssol veshepstdnie seldtteliitbin 23RN/ uRéss otheriv3e slegler stated, in water, 15 and
a sol i d weadweb amkexidatldmshei alkgnbiD ok alkiieminea Clowed ralkpl osteltT, @and Sifnilarr tevenstrofentol S
pr ef er alzkgxidss naikacdle akydemiris t atkypestedd, etcein vhichtteorOsash) dikjlaadidal iswr tower akwr &bl v
at abeutdefiredebdvenperature, i.e. between about 20 and [err] over a tine
pr ef er abl y"heleganedenetad wenotdBy i ritrefers do@hiorhehbramise. ergedinep Pesfeered:hkiggene e en
about 4 chipéher8d broming. The internedi ate di (| ower al kyl)
3- ( 2- hal oetaipieyRplaro JAveot) derpludere arioenin Eolemts Whic sy R eithef Wﬁef""t?&?clblﬂf such as

¢

cryst al |hriogenated ghygeeca "Eﬂgsl &4 a{‘t‘%‘H'eb? Ghjoride, a?h‘wrmaset“a afpr-misgiplo [$UChE agng 7
i sometds lete Wquxa'ﬁ g'“?ﬁm’ﬁ/ﬂg?'@ °W@iy ) 9“39" j(@sofneyn.gsy %rd"B?tthﬁ”ma'aH&
sodi um é},’@?‘@q RyrTp “ '

aI |g10nt71 v opfmo
the af (IEHER S %E ﬁ.caa?*lfgﬁ?fn ‘gpere gﬂ%@%g i o
2- hydrofyé’fﬁx o Qi 4G @eqﬁaad 894.; Gl £l 01
the h d s ort bﬁiﬂsr IQazLIPOI, E
via the ”E%Yr g BASa %fe.c ase h%Q stiéia RIS
stage, aa@dil(fo 3’ Jﬁ@ﬁ)ﬂ'ﬂﬁ&aﬁﬂdr@s( ovFeY Q ) lnE@W rlb{es goe’me %ke 'thcﬁrc&ﬁ&ue all(dll) i f
deS+T ed. meldid incidig) lithitih € sddiufd HBgsin inibidiufn, 2Rd Ebshin®)| &/ Godidim thp&oﬂda p&thdsiumt he
230Y dr oxyérxiios, potasBiem |n§%th6ﬂ&3?90dﬁth%tbbxkl@ dolaSuiurEsthtxidb, 186y bitibde Nsodiam thydrias,
wat er 2of Githivacdigbopropyfanifte lithied GisitirbtiyBilyhenme e@. by azeotropic distillation.
VWi | e the fiydylooy emasyiaie, dagted dyf 1, refels Lpadiewlarly &6 Inetlianésnigbayl] b Aiutlids oher
(see, e.eqguivaleot dkyl- Badrgsuionys, sudh &88habésBljonyl ienzendeyithingl istoberestifonyh) aod thé Hie.
hydr oxyenatanyiieor %'t et foedl sdkstiutbder urentistitnied atonayalent anghturdted ditdhdfpredomple,
conveni ehenyt, @ erad-riyrylo @t ort3bieryb on@or dnyrol whisk ihsulistibsede panrhiareeonieror awpreajowert i ¢
medi udh akieloversaliioxy, Aghalrogroups dmany cavilelie) posifionrp the rriag. dhenyh andmp-methioxyphierb ater s 30
of the WW@ enam ne, and may be used w thout purification in the next
step. As | r’f’a!gf i °"?L'° CNS‘E'@I"hd@fé’d?s lower fkanolsy di(lgwes glkyl) kelengs tetrafydsrfuans dioxage,
soI vent sF'g'aﬂ? gﬁ?‘%“r" ?fg?’ﬂ'&ﬁé‘“d the ik Preferrad pRssoVETs BR ANeHPRR- LSNP dr?é“"(")(?'\/?r with

oy i c‘r%aﬁb"igﬁ;;sersucp“fi% ?y;m h
Icm en

s 0% '@i%ﬁ 7 i Ef}ﬁ it
about 0 r?Igm l g!cl H&f
sol uti on; 5 ”lséc hdaR)l GNd Qéh%n{ %ﬁﬁ. 4, Ybsti if bstltuted
appr ogr 'aﬁ’n‘in@st EFRE dlirdk Eanda Bsbict e SR ge CJQIIEH ' @h 'a§ laﬁi nQ Vne

sul ti Qﬂaﬂﬁﬁlnlﬁfa' REthyWfGe, FipRBYIARIRD, %ﬁmmeaﬂamem anﬁae'ﬂidﬁcﬁse &@fﬂyl&r@m&b‘ﬂi&ﬁ&

y ' cal lugmahathibe, ZdidyBloRxfMMINGS -lysa € agRinbll hisinG cditife, ' §6ddin,i MraBRAiNE, AGMb,NE
(XV) i s vatdine Cetebnabidmine)\Gilicdsaminy) ehethPlbletine| PBELWRThe piids, Pipereida pipsridpbase t o
af ford athyioipbritine, @blydnfite kest8dand theOlRes Padituldriip cprammedl omaid mon-(oXMY) bassshiakh May
be used istpiopytamine Wisthyaminp,usthdnbla@ine, Opiperitind, ieoratharhing, edimlbmwarﬁ@a tdnating hand
purificaeffeine. i s preferable if.the nmesylenanine is to be cyclized directly
rat her t hatpheroagsutically asceptablevasiotss ofars tof dheyl et danived from hyrecarbams f brarchecher ( XV)
i s convéiraigh chain havie Eore prer ta Syrivadprhep e Eyrioal 3! gsier proypsiare. fos axemiplenmethlh  an
anhydr o @8l PReyl:jisoprapyl.cputyl. puse, #%Y'Weaw'b'ﬁwtﬂeh%ﬂ qciybi nerl. isedegy!. Gsainvidepyl.

i odi 0, a9 #9¢Pe¥n broni de, etc., in an aprotic polar solvent at a tenperature
bet ween abou room t.el fer ature and the refl ux tenperature of the 45 sol vent
e.g. bet3ABEE g err] for 1 to 30 hours, e.g. between 5 and 20

SO e g
Sw

m xt ure ﬂﬁﬁhgag@myﬁesgh&w.ﬁ fopdSl, ) €l o iati S ibuch Gl

M Xt ure yQf ot Slo 45 dospﬁﬁﬁﬁlﬁ'a ﬁ@fﬁ@%ﬂ%wuw ﬁ%aﬁﬁé’duﬁm@tﬂ%%&bﬁ(ﬂt
be puri f4 eﬂa)bs\’préfgf%ysta izati on. So Prepar ati on of C‘orrpoun s of Fornul a

XTI 1 n St ethe 2tarth§) haldAdi9aAaRe iMBrrledibted f 16rnuld® BN, RATVE ahdDv1) Friap B Bbigsd, ¥ 1 S
cycl i gedesiod, husihg Sdoh@highnil X8ehnigibs A McladiigObut oD Mrhidl t6 Giltd®Af distliBtioft &pstadlization,

(Al t er nabreméatpgraghip @nd) SHeQikel SBtcH enaferdld npy b clideitimd usihg Bordentiodanmeas eihaldilghy de,
XCH2 CHOphysivalroonstents abdspectrabdaas def i ned above. The process is preferably
conducted in aqueous solution at a pH between 4.5 and 10,

XIII)

:

8



1

preferably between 5 and 8.5. The reaction is preferably carried out
hetween 0 and 65 C, nore preferabgt;\??.l %Eggt' roomtenperature, for from
about 1 to 48 hours, preferably b ﬁ and 24 hours. X is preferably Br,
and pH control is pref erably achi eved by the presence of a weak base, e.g.
sodi um acgtafondt cOmpoundstat Pordia xil92 Bl sodi um bi carbonate, in the sol ution.
The process—ts—preferabty tonducted in the presence of 10 to 50 vol une
percent of @ si6t €& dlllowsiialRyIP3-@Manéthyiiiivio)-2-pentanedichte(haloaramine N ds Erepasey ivmLASdi-

sol uti on (Rivercalkys aj3-abachedicantsbxiie ethoh by diccrbatticrewithcie2-haipetagiervide bydephilidb adtnenmi ne
(XIT1) s Aoywsdcedn withetyliogyethglarsiod (2eantnobtianpl) Bfiewed by yephbwnmjmydm*var?ﬁpMm e

I s stirredideor the appropriate tine, and the 5 N-(2-hal oet )-pyrrole
(XVI) is isblSspct Aigmdts | twhigh ischreferrpie the difawes stk H3- aretppepicarbgyy! %’e’s gpated Wb p
commer ci & hajpetbvlarpnteMrc@dldbyaltaﬂfqt@wlsp'e@"r Ttsalutiop r?’efel‘@'yd&%é F’Hfbe'f”ﬁ%‘ ?’Qf‘@r r ed
2- br ompacpere Pirablcoetwer fgnd B P@'Piatf‘%tf"i*\ksec%%‘t"?ﬂ)%e’f‘?l °“ of a
hydr ol ¥siwealpfbase. 3ughy esneosivey sge t@hﬁj&ﬁed'ie tl%vé?'veai ""°' "‘d?

1, 2- di brigtRsed i degiere The rfaoza i‘”"“"

resul ts igpsitghle tmt&g*a "Ta agzth ?rﬁ §(‘ oh unless Ieady
added t he oneqicarboxy 6 fgrmatio aznrjlgne plc
R et E“%ZiL é@?ﬁ.ﬁ%ﬁ L

2 equi V; ?a ur b an E)‘% Thore refegab’%#:g It e‘?rﬁ‘.v r'itureo eonldbSUi @0 RS e

d\g ed i n Bi/ t}eoeg'@ aboat 159 |n |2 Holys, rhidPe §|@*eiéﬁf9tbeweén Rt He
S0l e o Cegie aThQ v i s s Slahsboniid E‘-Serﬁenbrﬁéaiea@ﬁébﬁ ROy HypHT
halJ de, crybt91i88 RA fay (3 SsdidddepyO filtrdtiBa Cds| @FhlxtuT of theaE bdOR iSARHl Each R is
prefer §J0| Mef SYVRBRyI 201 refeldlyed @r Cicdnd]lsodii Bcofafead premiably usld taEbatidl pHoOM
t enper at ur e;n SEA, Atteraat® hlareldicket sikydQ 3ustorb-dichidexylats is tréatssiith i2rgdrowethylamine
enam ne (FE¥Mminpethanyl) ineaniapolicpol solfear to @rodagal tie lydrowgshamineefiV), andiich @rthef conveged
sol uti on wne MRVaRMIAIKIBNviathe hbhsylesarhineeflV). Tancbnyaesjonaway\stopiatihe mesitianaming stideed
by di st i | andttheomesylenaynineKirg@icizeth dijectyn(Btapr2, Ataewaiest) afl desived: Tupisally:The dicarbeiiats is
i Somer gs ndigsolbal ig dipasolysmdthe Rhydtexypthaininelis @dded slowly i e cesyling golution. @ed e walgs
t hey bot hiormed sluringriheSeagtorpis ramaved yr azpaiiopie pistiligion. Wihilg t r*@‘f"@*yf’@d‘“?t’? qu'ag%s
and sol veynder lgpse stgenty eandiions dkeeed &-oi ri)-8 Batend Moo agcfahx?m"s 08xg3f e
t et r ahy dr tydieryenamion is qRapigadHer |t'§=1ﬂer<'dmm a"§'d'd? tﬁ'ﬁﬁehwg\%ﬁﬂé"“ F°a8Y) °“‘ o ormaton o

g ot

t &ty ahydrﬂaf fivdegyyenamige. mm asfp sglytion géa xg ‘% il 1somors.
nesyl efa gf'ée 9“3’9" 'l:: b ‘I'SS‘E; g:l"t Ry "rﬁtéﬁ" | B 0D FEP i s MBI e d,
23& . tvgleegffs en m.nS’ w.t m f’fz%‘j’ 0 tﬂe%&sﬁce o?ig f&% btafa%%g
a me o t|on
stri ngent JM "t‘ /p oo aeuyso% s}mbome ahﬁﬁd@ﬂ@%ﬁv@&bﬁt@ m@nd
°”ger %i @ﬁﬁ o tNeemv.danaetia@twhen hisSheBIEERRY So 1O SHpHIlAS
{eﬁOXI de rgré?mm I chléﬁdleﬁg a@del RRWE t4 1ha Neslithg dotich oSt a pdribdBéthaén abdit
St ﬁ‘.fn&a; §ndl 10 Holi8 By S35 BYHolBY THe @biBtich ¥Wih) résltingymbsyehingl gt i§ r om
-1 to 2 edylicHeho® Wtk walef, %ﬁ@@@bhﬁ/reﬁhb@bltfroﬂn the ofganid ples€ GLiafiord &€ mibGure of tha Eséndangy
base in agonidis of ih6 mpeyiehamime (9 WhichTM&y By 0528 SWithotl Yurthes rfulifieation Nic the chextt risagtion, .
saponi &b CehbighrpubficatidnEis Grebsddbi if tti Mbsyletantiaar (308 Wi cycized dirdci FatheRthan 1) be vitet ch
My Cconveddnednbd Yo tehapendmdrened on the solution of the diester fromthe
cycl i zat i on The ceedmamie (XV) is corpertef dnte dhe currpsporging chelogaming XISy tpagiion ¥l af s
pr ef ar abl gnhpdroust diifali halide. rrieferakly arbramide orjediden8-9f sodlmuipdide, Jithiumssrige, \vic). d’h?’he
or | it hi usargsicpler solvential p dgm 1a)ueﬁﬁqﬂr@en a'mt fopfa ‘@Eﬂ%‘ﬁ andgthe,reflyxipmparajure of the
t et r ahy®lr shvantaag- bevaer aboy 30,#1de10856@ 30;hquEsn B9 P éla\’) ﬁ? hecﬁ?rj'i'%ﬁz" Bns
i ncl ude serpPRsting dP‘b)’ﬁaSPé‘tsl ?ﬁ‘dd?ﬁ%‘t"hgg‘g "‘f xin é"a'a E[F ‘F
t

t hanol fdging gacfion, n sﬁ
O e M L ] Lot f e oo cwvnwemaf?o‘% g B oy an,

LorS trFl)e C¥CLIr%%.;[‘IE(8 of élggfg\l;n(u?a)(“% i odoet hyl )pyrrole is knovvn from e.qg.,

In Step 2, the haloenamine (XIll) or mesylenamine (XV) from Step 1is cyclized with a strong base in an

aprotic polar solvent. _
" In Step 2 {Alternate 1), the halosnamine (XIll) is treated wtih a 2-haloacetaldehyde, XCH2CHO, wherein X
55 is as defined above. The process is preferably conducted in aqueous solution at a pH between 4.5 and 10,
preferably between 5 and 8.5. The reaction is preferably carried out between 0 and 65°C, more preferably
at about room temperature, for from about 1 to 48 hours, preferably between 6 and 24 hours. X is
preferably Br, and pH control is preferably achieved by the presence of a weak base, e.g. sodium acetate or

lre
ut|
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The conpound of fornula (XVlI) is dissolved in the aprotic polar solvent,
and a solution of the strong ba slowy (i.e. over a period of
fromabout 1 to 24 hours, %ot?’%% hours) at a tenperature of
about -10 to [err] e.g. at roomterrperature and the resulting solution is
stirredsdgnmPbitPbotatd i the!5diibn. Ohe toRReddM$ brleRbIYdohdicled GH @6 tppdser(c&ldk )10 td be
react i Ooudn@yFaRbrtloks Ratbrsmigtithf @FsBléry, sGohtad afetne] for X = Br, 40 and 15 to
[err] for T¥ an aGleous/ddRiflori d1Q vichK Bi3g alBtRe 2-halodcéthltdhyda isliaddes ﬂpnepgdammamma\
Conpoun@atérthibdblgTedysolvent isorereratile alsd sdaad. tThe mbdkreis istimediigr thecapprogiiateoime, laml he| vent
and par Ni@-sadethghrpipleqeViyie fsblated by filbatgaThe 2-béleacetalddhydeonayshe obtainedreamenersialinl | v,
may be omopiepareti by anli desicsd| rqute. dn théreasel picthe brefriyddi 2breradacktyldehyde, qRemplidy prepasative ep 3
(Al t er newethods| ipcludeithe paid hysiraysisi ai @ Dbromepcetplgehyds ¢lqwer altoficacptal. p dewep allody.2-
react i ofibrgfmoethwb ethpr; |1i2dikserenethieacetite] plp- \Rmhkpfd"h@h H&%“l?at!‘e‘t"a?%é?ﬁ’?cf@'““%@f@d—lo
wher e Xbromoagstaldehyde tgwhic “’G\éP‘???é'ﬂd “‘eﬂ'f " ref er abl conducte

i n ad@eoudn Step @t Alternate!! yhishyissefeleod)y Wﬂ'cﬁ'yé??dhafe"a e@"@r 'élﬁ’s olye "E\n
8.5. Thafen ﬁoar?qw emseef ? Y 9%&? H gf' 8 ¥1 "d Pl

pref er a lF e ar{ rf -
pr e]]: era % a(sj} 5 re, refera é ag {;5% ro he o lon occ s 45 ﬁ’s 16'22 S
pre er a as Itin clecvg pg _I(

tp)d, lOen Sld Wurﬂg}uentf‘%e pﬂu l§j

l' ion & éj aﬂ(t,le or
sodi Hénngtfoﬁ ghak délr&ﬁ‘)r aadeod out
in th Rarc pz%ﬁ'o JdOZ eYé)lln% B8 b dSired bR i€ (rinBEeasanPb Qo 68 a8 Boy €Nt
SOC’H as pok reactrmbiaﬁ'ﬁoi( is [;Fém'h Bi: ¥nd 6r$}8‘rrda)é%dgcba%%ﬁd Eitvohteifio | shdibin® md@ehedd ih O an
agUeoUsS gigibrérhétibine, O fsodidhe Rydrosi Qaﬁette?ﬂaﬂ@#bm dnddiMetiyisalioxtdd,s @odidn  hydride in
wat ergp me&myb,lofaraﬁ(u&ol vent is preferably also added. The m xture is stirred

for the appswepe,mbate iiNEycliAatidh of he mMesyganhming (KVi)onPilan drocdss foahatdésariteXbbove may
be i sol atpedorined rbut he quadtiic iobbeseremployed arecgenerallyylargaragpm ruptto 6 equivkletth ®assdlowent ,
and pur theinesyleramiie.sind the reative cindiiahsoaae stiges ltjgher lamperdieres; boaiprie ebivent reflux
commer cieaipbrptutes and pengpar rekshy Aarpyefertedi rbeeb/solyent e combinatidne ig aaqueeys tshdium

pr ef es r bytirgxidg/diohierornethant. dising o phaseianpiph catalystor epar at i ve net hods i ncl ude t he
aci d hydr dlingl, i Stest 3, Altomggp bﬁ'&?c!r(?dla!?éﬁxﬂﬂt"% B iResyclizedcyitin frogc koA equiyaleniier
al kyl 1pwierahyabeiidet k15 @9%@!6"'@ 10f 2. gfopg B‘I‘Fﬁé’ﬂ R pr%&&f golvent, The pracass, may

whi ch r &har iaciydg 'Q?\ sé ieatien ob gt i"?ﬁtP’o"P t mtlﬁ c?f?i lon 5 d'e H), 1t‘.‘5h'°h may

99027509%&"@?!'? X ' t' nof '°s i t
may lf% [l;nal) rr:?g (9(5 SE [E(El éﬁ: mde I';n%lglpi %ﬁ |tthl gl jester
tSLrogg urtable e em ar sov bx@y}g S oxu n d| s

e dic &t i ;nsi’ &V b Gh the b 93 s R ﬁa&m el

hydr ox ' @t fydfde in éj@zgﬁdnclﬁhthe 2Ch may
al SO 3905'&1@&@!)@"\9@%5%0 b eUQOPa'ié?h N& Qloso, 9%9.9 net hanol a

t %er at Urge Q@tﬁwﬁﬁ'dqofafprﬂidfa (f(ﬂpﬁh'ﬁs%mg it raSrofﬂ'ﬁﬁbléi' B&veR Ehﬁei\fsollitlﬁrf bMKe strong

t eTper abask as faddiedf $i6WY ABOsVer 8 PeilddNeitiRm audutl td1041héurs, &.9J abolit Qo 4B Kudtsy &t a The
cool ed wmpbraiuRibf eout 1€ o 8¢ CHb.4. i a€ AbomitdnkpeRiurel GhiRIHe! siting @6IGtoA & stitredeto gfor®5 %0
hydr oc hkehitio® ofthié Pyrrolrirrblé diesterc@INTHe\rbdcionaempbrinire i péféralile s taanit CnfaryX e Br,

r enmowed afly15 o|30r @tidr 0= Cl,hwheol itheastrixgbiakd is litiumddi(segyrodyd-aine.i Gompolunld yXIl) may be
convent resovated ifeaNtbe selutioe by adnhoyal @b thesxalvent hd, pusificatiencbyy eanednlionalagrganie cheripal
agqueous mea@isutri raeve uspblly, mapmrriofiveden direetly e Hearbrxylic aeit . B ¥ lsol ate materi al ;
but may cdmgtem? éernale etheypynolerring of tesnpyirgio-pyrioleds formedtbly dracton ot exgliq enamine
cycl i zaﬁvﬁhw'#‘eﬁaé'!‘?'eﬂ‘?etﬂé%‘!‘i'q KEH:CaiPp Where Eds apprayigyls defingg.dihe sBéS %{G'S@Hyt 0
the oI GedeAed ip H@‘ea‘f?r%w%' abalparbegﬂs?fv‘éﬁf"daw Pf@fagf"v %R"?%"aﬁ

8
di sti | | Be[eERY cared g 3&8 ‘
i rectl p g *eﬁtvna 9158% %E ng@a cag iy el
I t
2,? ven ?:' eri@ carr| glgd/% he Feg%nﬁ?orl Ct R g r% éffhe%?ﬁ'?sgig cb-s % t, g&hggueous

di car oxy I C acl

pr eCI i ta 1?3 cafll{/ CE%E j\}%}ﬁé &QJnHE g@ﬁ\) is &abd 9%95&@3?6@&* dPthef 3-HalobRtaldehyde EhEa
di car bo&fk'tﬁm Q! isciBB o veﬂf*&'aa? lyi¥s0 GAEYETH! il iCHREA foPthe HRdbRate
especi akhy, 4ndNieE Risiiitg! %n@bfunﬁeo@ﬁdfﬁﬁlﬁ (*Ii)%'&ﬁsélaft&ﬂr&qttﬁ%&tlon mixture, e.g. by
evaporation of the solvent, and purified as desired. The 2—haloacetaldehyde ‘may be obtained commercially

65 or prepared by any desired route. In the case of the preferred 2-bromoacetaldehyde, exemplary preparative
methods include the acid hydrolysis of a 2-bromacetaldehyde di(lower alkyl) acetal, a lower alkyl 1,2-

dibromoethyl ether, 1,2-dibromosthyl acetate, etc., each of which results in an aqueous solution of 2-
bromoacetaldehyde.
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solution. The C-1 acid group of the resulting dicarboxylic acid (XI'l, R =
:H may then be selectively esterégbgysgééé{eat ment wwth a | ower ali phat I C

al cohol . e.g., nethanol ethanol, i sopropanol, n-butanol, and the like in

t he presence of hydrogen chlorlde to produce t he correspondlng al kyl ,

1, 2- di hydnhadbdmokylio aéd, AR Rad H) Wdesifel,tHe dicdtér mayb@savwie@b;?cohwnbmwhmcam d

of For Mtheans( ¥Viehdtibn wilthe stfog bisk GiremsveCtie ekitke igidtpsadnd Aredt@on edtiatdid © gederdts then

about [ eicarboxylic aaldoTHe diester §s dissoived lrpant agilecu® alith etal Hydiaide or. caldeoae Edutiyd, algi, on  of

t he nonewisire hydrixisld solutigno whidls nfa)X(\dldo| gontain 4 etecmistiltls Foneiventy ego npelhanels atod

For mu# a tefmiprature) botwaerhébowtaobhipmperaitre apd hedsdivent)refiux tempergiurefertfioph abeut38 minuies e, of

t he or dior24gfoursy gn1ap iheurs:3the Codled sgidants thepacdified with ap gueque etrang agid. (e 35% :

suf f i ci 8yfirochlgriccasidppnsitee qigpebordia agid pRCipitEigR andgayde rerovehley flteatien: Temdigathexyle

foll oweac"éﬂ‘ab etwef'eFaRVecomenw?'mnﬂleaeaca@ emnigrtyoby wrrustalization fpegqueous

chromatB ’E °S?P€E' ‘W?H‘"BE‘F’H is étﬁé'faé?('?' %“E’@E?“W bepeformed P about
45 td ; ,ars rl‘g o y ay p °2§‘&’Fﬁ P o- 31
pyrrol 0 dro 'rgjegaléigs d1 diré res so utIOY %’o? Cﬁ]épsrt gStf % (ZIJIV can

p rro ?yr e dlester iif |
b "E%iﬁ ?rgﬁ%ef*‘e S el
urm&nb @nq h@ﬁﬁ As cﬂ

produgt nt?anl f é&m&eﬁ@nt&%@%c\rﬂﬁm

Condensgdiign of a corrpoun formul a .can be acconpl i shed [ n one of
two ways, mbich m@emavesmﬁgm.@rbmn@m &A% = G AP HeAbs SlecBelybsfizReynd of
t of MUl argdinidnt Witk b Icwar iphdle albhol. BY., hdthBsl indnBI Isbpropanyl,ai-ditahélf 4nli theSik®@ et t he
(sdbstit presdnte Gfalyirogss chlbmiéLto p&i‘dﬁ&rtdescdn’esboﬁdafgrmpoadmmo-aﬁ Bytlolo[1,2-a]-pyrrole-1-
5- ar ay| edbaylste-ryatboyBHciddd Fapnus @)1 The -redefionris cdneucledcat b mapgtatutecof (ol )about hi S
reacti on*¢ ® aban dos, & abhaot Bite abouk# hours. gani ¢ aproti c solvent and in the
presence dlecybryggionobihe moraestaiified icohepousds (O@R} toishe tcomgspanding campoands fof Bermalbout 1
t o aboutXMisadhiovadsby heating ICOAIN af ancglavated temperhlunecof tegirden plcftpmbsbofit 289 Tkto abesft | Lx
in the sGefece PQJ’de sbimasuifigieettte camplatethe faagiien.dlhe geurse of e aeastion cambefeligwed
Al t erhaPy {hel fpte of garbereioxide %H@pkﬁ?ﬁ dhirclaypr \rarMaipgrerby. @ﬂcﬁe‘?xwa@ncpeealgewﬂés
such as cwwﬁéﬁ% injromyabayt AS te. Bipqy} PQygin regatiag) progiyct, ingraely, (llgylal.3-digydro-3H-
enbodi ni¥flol 1@’"8'86 é’H@‘é(He d; tl!? E%{'P’?"'l dth?fﬁ‘if SRfhenpprifieds by ehrereatparaphia 5

conpoun{? |t n uF'Eda Eﬂb‘a‘y'ﬁ %MP@“‘ fof eReeRgue; &Yilhr ®e of
/1 Bea &t" St' '
t O #CE' ol “aﬁé TP %qwﬁﬁoysp ﬁﬂ%'de

Oxyc of aaca@poun "c[°ﬁ‘8"
bt t h d
¢ he?'ezfet er %aﬁé“ ?E&?‘é@f’% ?5%*‘2%%@5%‘“?“"ﬁ%%muﬁ%s%?;?°2qﬁ. val énts of |

sodi um acet ate foll owed by an additional reflux period of fromabout 4 to

about356 hours. Adequate sol vents for 3h| s reaction are the hal ogenated
ydrocarbons such as 50 dichl or gyt haé}@ 'y )’2 di chl or oet hane, chl orof orm
rbon tetrachl oride and the |iKke, &%o&y%t hane and tetrahydrofuran. The

pr eferred solvent is 1,2-dichloroet hane Represenatative of the

N, N- di mabenain Rbis yheamﬂtltbe@bsmwmhdeﬁaeu dbevel gifedis secorrddpdddinly eyl IByaroybedadiayairocBtl: N, N-

di rret4hybvr0l0t1cﬂ-alamvlde-carhwyﬂierfm ik reawtion isucmndudied inNnNhedi ongatit whrotis-sbigént am idl e,

N, N- di nise pyeisenge et phosphoreys-oxychieridae at rpfluxitesipaiatuteyfpr-ftampabgisyi| to Brou, Hiiholes, under

di né? Ret atWP*f?O?f | follgwen Ay further refigxip e piesange of Godium preiaie. foefam aBut 2 ieiakeut

di m‘e‘% rs Meﬁ’émw tosd ot pliesRiierous oxyehicrids, piaarjagid chioride a3 RbASOang Q@all

di "‘ﬁY be usgdhy Piprogad omb H@"‘P\Fhﬁ-cﬂ’f bopis coried PPy ading ASeju B‘é‘ of

df EE;S 1" B{?ﬁt &ba me‘"wsk! |'?f@fﬁ4 betur of; H?r%mﬂ%’rﬁﬂavﬁ‘% of both

di

di

1 w: ffn'da g oéPL é AA |so| n?. |r ure thus
t: ; I:g [ oggng l's ?\q%%eﬁgoa* ig §£ ux enod o% ro hese
am des Qtfo Wﬁgd ¥ol\i% t@' ion ae, the

can kg &Elﬁ'&?ﬂ% né y @dn&%\éﬁrgﬁd QRlsHotol B 20BN totrHoliddCan J ﬁk%P 9\ &getﬁzﬁ\b
. €., DMySRE¥EIRs. TRE preferred solvent is 1,2-dichlorosthane.

. Represenatative of the N,N-dimethyl arylamides which can be used are: N,N-dimethyl-bsnzamide, N,N-
dimethyl-o-toluamide, N,N-dimethyl-m-toluamide, N,N-dimethyl-p-toluamide, N,N-dimethyl-p-ethyl-ben-
zamide, N,N-dimethyl-o-propyl-benzamide, N,N-dimethyl-m-butyl-benzamide, N,N-dimethyl-o-methoxy-ben-

85 zamide, N,N-dimethyl-m-methoxy-benzamids, N,N-dimethyl-p-ethoxy-benzamide, N,N-dimethyi-p-
isopropoxy-benzamide,N,N-dimethyl-o-chloro-benzamide, N,N-dimethyl-m-chioro-benzamide, N,N-dimethy|-
p-chloro-benzamide, N,N-dimethyl-o-fluoro-benzamide, N,N-dimethyl-p-fluoro-benzamide, N,N-dimethyl-m-
bromo-benzamide, and N,N-dimethyl-p-bromo-benzamide. These amides are known, commercially available

N, N-
N, N-
N, N-
N, N-
N, N-
N, N-

11



~

into the acid chlorides followed.by treatment with dinethylamne. If an -
<zaroyl norpholide is used, the ?gﬂg?%% formula (1 X) is treated with an
aroyl norpholide of the for mul & O in which Ar is as defined above,
in the presence of an inorganic acid halide, such as [err] and the like,
pref er gdpyurli€ b dan BB Prop@bePiinia\cBnvaniidrdl irandF fork e cEifdspdning acidelilel, B dbrivitsian |1 nert
or gani mito6d aéRIthioddes folicked 8Y Bedifentivit difdthyiithinel5 chl.orof orm or carbon
t et rachl @rah @@yl rhdipholiiead 866 MeycompRint ¥l felaqiak)as trebisd withyin &royl imahslide o ther t hi S
m xt urmulhe presence of the solvent, however, is not particularly
advant ageous in all cases. The mxture is agitated, preferably stirred, for
about 0.5 to 36 hours, preferably 1©to 5 rs at about 30 to 50 C,
preferably 40 to [err] A solution of th¢ pyryolo substrate of formula (Xl X)
in an inert solvent, nost prefdrablg +er] i® then 20 added to t he above
m xture. Again the ratio of reactants i noy critical, but it is preferable
t hat’? t he nDIar anDunt of the substrate be slightly |less than the nolar
reactant in the prepared nDrphollde/hallde m Xt ure.

aLmunt § r s m r | t k
The re s ke t y 40 to
[err] } e}ﬁiﬁ En mo gm ag%qlafdé such 43 ILO% PSB ?CC%,O%IV% 8 th ?&egﬁﬁ h ‘
hour§ c ] rm, a§ly, lo Qtt.ﬂlornge %9 o%d tinqul
ca eé%”ée o hét o nlefl(;we rnﬂ 9 lr{e £ ure
: %” y I' SYotarabl{ Stirkel rgabbﬁ 0456836 b ,prt&JbQGIetG g tﬁuu% REat3o t&@d“(}eﬁu‘efé%ly 9.-1 ce. As
t e regpicion i s scal ed up, the problemof water in the anmbient air becones .
\srfal | er RapREGS &b PyRSS sUbEIRIROSH rdrMME XD\R b méH SonBH] ekt BrefdraBiR-CHEOYY@Y/@En | t
has 2pegided QUINS atipvs! didlre. 1AQaik! B ritiol of PiEEnts1 s ridt BANtAl Hut Pis prefbrablé hat thé Mrolar
I Nt er nabuat & theOsubBithtectie $libhtly 1430 ithih tcunolart anOm\et tHearhihdryy faectant @l tAé edparklit nMust
be hydmablyilidathatidet rhigtoret Thet fasulting treactionf miktars il kapt @ doyt 3dr tot70* C,hmefbralgye 4ded d of
f or mul 46°Cluntil t®Qiesired rdactioh hasstalde placec dsutlly apoub b for Eehoarscroespusually 18ftoBooursil a (1), a
si ngl e sfThepentirequenddure to this peietfie carriad.oul in ab ined atmebridierie oider o laxclude wetpr. Any
i x 2 r @hydsous @at esyldibatuseda b oitragendhthe mog sprypniend hpispitAs they redctiond Bspled yadbrus,  of
a st r opreplasy slowatey i the gmbiant pirhepamies [§paliep Recanse of leeprerorignab a"afhb@f wrfagglareasodi um
hy dr oxii@nevert hag peps feupg prudenbio upgypitrqgar as 3 matlgsefaoutingne i xture is then kept at
about 30 TP‘b'“‘f%’dE‘e lAE‘P"é‘]’ étrt%lﬁP%?“t&EI‘"Pth°E"é?'?’]“V B?ltsP'Fte‘F é’é‘d‘ﬂ‘isb'?? '?Y§'°t¥6‘tﬁ’tﬂ"ﬁﬁr &

\avt tP%]

for g{lra %3 a solf ola e% Q pifscrjgag glﬁ 10

:jml ar d%xé(l eﬁr?t i%:ﬁfg Eg'énl{ V%o@ Eﬁ I eer?)gy;s o?th els
oot r.a.s at%as%ag [}E &f jon time

of abou v U,;, h@ sy L gnd o

thig, pm,mm thtan%e&up@wm& 0 R W valo of E°" o o o g

ConVver 2446 diteBiy! 15 SeCroRTRN IS followbdTby an édh&.odaﬁre&‘ﬁ&i #nfeof ai‘adbt b Red hMuﬂlllgVS' s is
CAI I i eghidhifie hturd i€BMKE iat BEd BRI RFodWin Bonfbiduriél ok trhuid o) & prddbigbio x| de or

car bonat ¢ siB3eqentRAMORIIR tolhe EPEENd Bf IoMWRY (1) & deBiRba] futheHR) drbly6i® RQJaribd Bt e ol |

et hanodonvettichal)memoer With @ alkaliheetdl @ygasxida okl E8bongte MEMLEGUEL0H A dqastine loaérlilighaticd

I ef kaxalidhdl (nbbanok athbnoh rbtd)i sobtichb Dhit tethberaim Ué etsout @od ieroderaiurd @ureBux dAdeakeer abl y,
t he hymaaibry §ing absut 46 frmttestovaboul 3abaweso Peefanablyh dheolydwlypie tis sffaciednwithrabieces € at

r ef | uxmeteanplisrratassiunscafhonatedl ceiitx BOPeretyres fosabouy3@ minatekal i ne hydrol ysis of the
al kyl esten dmlinethydralysis ebthp alld @ster groupritraicompaund ofiforawle (A} thergtisaphieinpdthee

cor r esppapRRPANOfiea @cid of fgrmia PoFhipuhvdrolypi is effasted \agropveptional magnesivithepatkali n a
conv’e nfDote) ixdroxiderp é'f‘a" 'th' ﬁa'a?'i‘atat *k%tt §odiym hygrexide. ?'69( td’é°xt9P s&F'R'aIC?'b?Pé‘PaI

snu bonatg Ayeou 8‘{ Bhat e

ot Ef%ﬁt"é’f’%{ﬂb o e Bohol
2";‘55 ?g tgg% on;; o e g e @gﬁh%ﬁfx Vé‘?u‘?e 8‘?‘9‘? abgtnaa‘beatf? Lo
temper'd t'er vgﬁe% %.i ] 1022 GHL S der an
i nert o okt iyl ar o S e fitah AN e e

with é&%ﬁ&é%f a strong mineral acid, (b) an etheral diazoalkane or (c) the desired alkyl |od|de in the presence

of lithium carbonate.
The salt derivatives of the compounds of formula (1) are prepared by treating the free acuds with an
65 appropriate amount of a pharmaceutically acceptable base. The reaction is conducted in water, alone or in
combination with an inert, water-miscible organic solvent, at a temperature of from about 0°C to about
100°C, preferably at room temperature. Typical inert, water-miscible organic solvents include methanol,
ethanol, isopropanol, butanol, acetone, dioxane, or tetrahydrofuran. The molar ratio of compounds of formula
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met hanol i ¢ pot assi um car bonat e, at refI ux tenperature for about 30 m nutes.
=50 The free acids of fornul ag g% Bg converted into other alkyl
esters having from1l to 12 car bon atom; y conventional nethods, e.g., by
treatment with (a) the al cohol corresponding to the desired ester in the
pr esencqy) &f base ssod 8 Ghd¥bi Ipfdvidé thb Chtio (ESlredddr Ay peticular gitazoal kane or (c) the
desi red al kyfould@dincted that diiloe theseaneivae toOdtordi compdundsCal fdpauiat e setlfeth aabi. US.

der i vat i Raeat Nis. 4,080,960arp@1368)8200f formula (1) are prepared by treating the
free acids with an 55 appropriate amount of a pharnmaceutically acceptable
base. sTHEXAMPBES i on i s conducted in water, alone or in conmbination with an

I nert, water-mscible organic solvent, at a tenperature of from about [err]
to about | B?erf‘_l’"°¥5if‘@f5mb§ 3‘"%@*9 r*'tﬁ’dﬁ‘fet‘@nﬁ%'t e mté"ten‘l"iﬂptp it its #?B?et

wat er - m sci bl e organi c_sol vents include nethanol, ethanal, %J)r opanol ,

but anol ﬁmﬁebﬁéepa@t'%ﬂ'@ﬂhﬂﬂ-@ Riomagiaminen?- attte"qtﬂsten@teaﬂ M‘?’F Bf conpounds

of fofmig ﬁ ot glﬂé' o e

met hods t em re (2 |r|n 3 |I'n ¥| 13-a<t‘$ﬁ;§9|car ox rrﬂﬂ g\mol) m'fat ent
Nos. 4,08 §€£ ir?b%um };Qas Tjgd :pi)z

s |t p lill'n h§iEmin r ate
this jnverdbalie Em % th@% m oﬂtvfaQ % f ywas
Pr epar ati Qi wifhl okt advRGk B)h 87E 'fHP O%urﬁt?dataﬁ@ﬁﬁ%réaaﬁrﬁl th étegﬂ
t ernate vdaéheéﬂmﬁeold?(oli’& @*@ iayds@mtmd MY 10 RériEhiCkRightl - aftera 93.9 8Q 85%Qleld) tﬂas
16501 Ved dinbipd-@bromd@inyiAmingb-pbsHaUbAE At b, (Rp. 76) 724G, h Stirring, and
/et hyl MR @oel 1 edo ¢, by kiagist); @50 .(1H, Gingly’ 3BSTSH, sigst); aarasH, siNgler3.ds t o
10 mi sut es3.7256H,ibebad mokiplst) 325 Eadsinglapacet ate (14.35 g, 175 mmol ) was added,
and st i rr iBngSubsittting) LR2chiorobfhiiemina phydoztilatieé e7.p &0 60 mmbdle Jor e e 2-bpmbetbyilamineo f
di met hyl  Bydrébrdmidarinethd plocatiune o -pirt peot-thid Bxamplee the westobtained) 3®8 ga(Blde tyietd) of
sol ut i on winsthyt3-@chigrodtaylanine)-Lroentenedivateras @mhiteesatid ma. @9 €76°The t hi ck slurry was
di | ut ed WNMR EBCH): -8 (1. 20epd) singlgihch- Bgeid singlety 3.6 GH.Ginpleh: BB @il.reinolet: T
filtefed, @hauliple)dLeEHpsingdle washed with cold (err) water (50 nL) and
dried to CoPdsilring jedigsthy! 1@0«@?#9&10@@9'@ iy the @epogdyrecyf parts dor &l%tstﬁ)‘?mp'e

bas use ch osen o vi de the
@ "ﬂ‘?la? mt hese

3-(2- br onoet®) Vé?r?ﬁ °"2d' @fedi oate as a white solid, mp. [err] NMR
,[err] 880( pyb:?% at7’4 60 (1H, singlet); 385(3H singlet);

N, g "Vt%*‘a;?z (4H, broad multiplet); 3.25 (2H,
si ngl _aeft"ﬁn V%bg rS‘rcSet hyl ani ne hydrochloride (7.0 g, 60 mmmol)
for the 2 E rébrom de in the procedure of part A of this
Exanpl e, t VL. ogh,g,q O. (B9 yi el d) of dinethyl
3-(2-chl oroe(;, y %%15. i f?,gg;ﬁ&,g@p%g‘,anﬁggga{@s a white solid, mp. 75 - [err]
NVR (811) 8. Bl Bein bl b (11 <ingl et): 3.75 (3H

gipglet); 3. diboutyhs-@-bioR@btRjiaminofe-fehteradioats( 4H, mul tiplet); 3.27 (2H,

st nglet). Cd.rﬁu;bst(a-br&hbdﬁglaMB)z&ibﬁmtehydte,1 3-acet one-di carboxylate in the
procedur e ofdiguaf 8-@-chlofbthidanifo)2ipeterkedioaid| €, di et hyl 1, 3-acet onedi car boxyl ate
di propyl 1, Himpest Bedivoeihyianiyd)beatenddiogte, pr opyl ) 1, 3- acet onedi car boxyl at e, ‘
30 4 di (di(i-trony)) [3)(2-ghidBesttyinmp)e gerdenetiontey | at e, or di hexyl

1, 3- acet onedliEuttdckigchieresthylamino)2-pentenedioate, or
. dihexyl 3-(2-chloroethylamino)-2-pentenedioate.

Example 2: Preparation of dimethyl 3~(2-bromoethylamino)-2-pentsnedioate. (Step 1 - Alternate i)
s .
A. Dimethyl 1,3-acetonedicarboxylate (196.1 g, 1.13 mol) was placed in a 3 L three-neck flask containing
a stirrer bar and fitted with a thermometer, a water extractor on a reflux condenser, and an addition
funnel; and the flask then purged with nitrogen. The exiractor was filled with dichioromsthane, and
dichloromethane (800 mL) added to the flask. Ethanolamine (68.8 g, 1.13 mol) was added via the
50 addition funnel over 10 minutes, and the mixture warmed to 30° C. The mixture was then heated under
refilux for 24 hours, by which time thin-layer chromatography indicated that very little residual dicarbox-
ylate remained and 20 mL water had collected in the extractor.
The solution of dimethyl 3-(2-hydroxyethylamino)-2-pentenedioate was cooled to 0°C, and
triethylamine (235 mL, 170.6 g, 1.69 mol) was added in one portion. Methanesulfonyl chloride (168.8 g,
55 1.47 mol) was added dropwise via an addition funnel over 3.75 hours, with the temperature rising to 5 to
7°C. The medium-yellow slurry darkened to yellow-orange as the last 10 mL methanesulfonyl chioride
was added. The mixture was stirred at 0°C for an additional 2 hours, and water (250 mL) added. The
organic phase was washed with water (4 x 500 mL) and brine (250 mL), and dried overnight over
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one obtains, respectively, diet hyI 3-) 2- br onpet hyI am no) - 2- pent enedi oat e,
=di propyl 3- (2 br onoet hyl am no) oo,?g gg?l oat e, di (i-propyl)

3- (2- bronoet hyl am no) 2- pent enegl oate t - butyl )

3- (2- bronoet hyl am no) 2- pent enedi oat e, di hexyl

3- ( 2- br ermaioly/ Mmaghbsian sulie UmeNREHioT the soltintiwayd evaporated on a rotary evaporator under

3- ( 2- chireucstt prydsandi 40 Gp* C 1 afidre 3e0D §ad3% yibidp oD Mishkthyl 3-(2-methanesulfonylamino)-2-

3- ( 2- chlpetereitohty lag EiretDJil2 THRends@ianachind aitay , be pirified at this @oift] if paceysery Jor desired, and

3- ( 2- chinay be tényériacitatbe Balgeeatigkydheofaliowing thethbd bruised directly in Step 2, Alternate Il.

3- ( 2- chl or @wsthyl| ARimethpdesyiontiamingiiP-oertenedicate (166:2)0y 529 mmol) was added to a 2 L

3- ( 2- chlitweeyisch firskmivhigh -was (fitted ewith cH mechanicabatingsl dhemmondien pand arefiusncondiengidrnet hy |

3- ( 2- br dlishlerormethane; (7)) mbl- whas raddadeand Sires, unilShe medylate hgdi aomplgtely digsyivedpaniy-

Di et hy |droys higm bragidedPeQ g.784 y1mel) #ag adgigd, pagythe I"Xi%e P‘;Saf\ﬁésc foF A% bagrs; fhey 3 L

t hr ee ndRbgure I‘”’é% I€°‘ﬂ?5‘ni°aq A ?d[g ‘&at%‘t(?§°r Bl aided, then sfired fop) S\fpiptiesand HBe RRASeR er | a

wat @ e>§?’?a H%'b‘f’afefé?]d Z%mb)cfaii e r{1ﬁ°dhldeﬁ"d degflov ?he

i ;’éj?'ko? 5‘:% %Q a@ffﬁgﬂl ﬁiﬁ §§% e % %ﬂgfﬁ Nk Eﬂﬁ

ovel, 10t %{‘é \i -8 fo)-3!
heat ed Arﬁ‘mnﬁépd(ci? sUiB&cat 3ém ugneTr rdtibn gf aYé?ﬁeagﬁ]Jn@mf% aphy
Lngi cat Qﬁbck RBiltiok 8f¥ tlrbelde ﬁn&i&‘iddQHQ}E (SRR OPhix tb) isbnfRrs RPN &ffaraiBs 2

ter hadinGdihiRF inBither 19 tHall& pBX A loPfhls Bampld) Bsifydobilit Waic8 fin SldcaBE Kididm bromide,

¢ (12- hy @hd ¥6Rn6 Yor aBdtdle In PiadH GNdishioRRlethantR theROMdsEdbtaingd irebdch IMBHce crude
t ri st hyldawehyes-(aabethtamidof-2-péntéhedidateddss d1igh) bré@s oiRGhlietd couldl saNgirifsardyi dofiven-
Met hanesiodaf wetpddschl ori de (168.8 g, 55 1.47 nmol) was added dropw se via
an addi tO. Subsfituting dithium\oblorid®. farSithupuiremidariabdudnga sindlap@ocatiue ® that $i pag Alad this t 0
[err] Tiirzanpied prenabtaims| ow sl urry darkened to yell oworange as the last 10 ni
met hanes ul dimetipl 3¢ ¢hiprdetivtlaning)-2.pgntenedioqithe i xt ure was stirred at [err]an
add#et i offaBimiartyouping othasilowar alsyl) (1 35ceteneyicashomdates imthe procepires of para ddhroug Chashed
with warkiis Examples oy obiains gifer dlererelkypBE-habgthylagrne)- pentagedici®sni ght over 13
EP 0 275 092 Bl anhydrous magnesi um sul fate. After f||trat|on the solvents
wer e e@é’ﬂﬂ?_ﬂt Faepagionof methyl N-( Thgh %Peﬂ%%ﬁ'bWﬂ&lPéﬁﬂeaﬁ?tﬁgéﬁP% afigmae 11 f or d
\3*10 0 (93% vyield) of -dinmethyl 3- (2 nmet.hanesul f onyl am no) - 2- pent endi oat e

f d h
Or deSI I,%‘&lterna:gz‘ezé‘g.)3 éélcgaqgeh edlfg}?gaci%h%c bﬁ t tasla%‘:%ﬁ;mr#&agﬁecexﬂ%d |

or used 1 d th
- e k@&q& 33»'{ aamrm)pr 8 S .’? ety 991 : 9" Was"&dded to -
a 235'— t hr eRui@ Cesthtb Bbo mPhol)\@ss ddudd t@%e@-ﬁr&m&c&ﬁ@s‘ﬂ | oRMionS4rd! skifdd for

L ber mongtrahutesA hich bh%h&ébﬂﬂ&ﬂ%@ra pHLdt BNMTHIMBdKEHaB PRRGud(irl @ Goditab waRP baAkIgHRd and
Sti rred disthyl 3-2ibforEeBylhraind-2paslordaioan @b 8 lgy 70mMEIP Wakeilided Ridtwed Gy GéBropnbini UM
br om de (40thL),Qang the 0dtionTaas 3tirdd at rodhelBrperativd (d510€). Withih bodt S5irhifitealithe dofidst ] 19
hour s. ik dissolvbd)rdd veasredigifecsariod fgr@ing |viihih 0 rhiddés. Stiringa dake chntinude rat &lomr 1 ed
f or45 mtempbetirecforsR0thowrs,[End the Solltdn thes e@iedad @TC andlstirrediray) thai temysinag e fond sounas hed
wi t h wathen fife@eddthraégh andoprseafiitl The pracipiiate@s washed witrticedealdowhtay 48P mihEnddeecaok
pot assi ipapreranelofeh eLf erd ddbdnion givee 95.7 Ro(78%y vieldlagiosrudel mathyf N-{Zhsonensthyiedit under -
reduced "ﬁﬂ”‘@%ﬁ?@y' 2eFrVF’Z g&?féte #98 light gn slid.an-pd@® 1396 Gy |
3-(2-br o) FB8) e yapde et & ﬁlpl?t)-aﬁma(zp‘ef“l’%ﬁ) 877§ (BH, singlet); 3.65 (3H,

singlet); 3.50 (2H, triplet).
B. (Altemate I} 2-Bromoacetaldehyde diethyl acetal (20.9 g, 106 mmol) was added fo a 100 mL three-
neck flask fitted with a stirrer bar, reflux condenser, and a thermometer. Hydrobromic acid (48.5%, 17.7
g, 106 mmol) in water (54 mL) was added, and the mixture heated to 40° C for 3 hours and then cooled
to room temperature and exiracted with hexane (100 mL) to provide a solution of 2-bromoacetaldehyde.
50 The hydrolysis solution was added to a mechanically-stirred slurry of sodium acetate (17.8 g, 212
mmol) in water (15 mL) at 0*C over 1 hour, then stirred for a further 10 minutes. Dimethyl 3-(2-
chiloroethylamino)-2-pentenedioate (20.0 g, 85 mmol) was added, followed by acetons (50 mL), and the
solution allowed to warm to room temperature and stirred for 20 hours. The resulting slurry was cooled to
0°C and kept at that temperature for 4 hours, then filtered through a coarse frit. The precipitate was
&5 washed with water (300 mL) and dried, to give 19.9 g (90% vyield) of methyl N -(2-chloroethyl)-3-
methoxycarbonyl-2-pyrrolsacetate as white crystals, m.p. 110 - 111°C,
NMR (CDCla): 5: 6.65 (2H, quartet); 4.26 (2H, triplet); 4.18 (2H, singlet); 3.82 (3H, smglet) 3.75 (2H,
triplet); 3.73 (3H, singlef).
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whi ch quickly solidified to a yellow solid.. The crude material was purified
Dby extraction into boiling hexan% (qs%.% oé?%{i) and recrystallization from
hexane, and the pot residues ext g recrystal lized, 15 to give a
total of 90.8 g (61.2%yield) of dinethyl

3- ( 2- br onug {AK¥inae Ty HbstigtiRE AR 8dhfietfatiyhadeRl fﬂﬁﬁﬂd&ﬁ:ace&me%dﬁﬁ?%étﬂm In
[err] indis@ldty imiéf frodeBGH®S that i gaRsIA 6f B df3his Exaipid, dneBBaRsIr enent of t he
[err] sol uti mathyaiN@broinbstrg-3astoxycaBbnyhd-pairoBicettelorr ati 0 of 4: 1. The two

| somer s wer emsibyl Ns(e-plisredtiad-3-nidthokyeardoryi-Zipyralbacelaener to that of part A of

t hi s Bxanyh. éAltemats hcpirsitady, swhsiitatitlg diberi diflopéraatiel) ${2-Halobthylamindl-2-pentahedioatasdsusitast one
or acet onidimathyk 3i(2vogriethzlamiod)-2chentbriedipaieraiidtiyh 8-(2-irdregethylamis o) reatenvdidate. retaafoh

i nst ance dheeiwivalent materidisriptpagd A Swqugh Ccofl thist Expmpieri one potalnsather alled Hir(@halestryl-34

| i ght br ovatkoxycarbonyPrryroleasetrtgs. bitichh @s i ety Ni%'ﬂé@erw&ﬁmetﬁomefborwbﬂ-waa‘sace@es
Subst i t ut oty M- merathvlRretervaubanyr2- RVFf?'?ﬁWvlﬂ%m de, and using a simlar
procedﬂjretothat mg;)art A of this Exanp one obtains di nmet

3-(2-chl yﬁ’farmaﬂ of e ety aReny! 2'%‘°""'"Vt'93"§aﬁ‘?f”fy!i‘l‘°t (Prop 25 ﬁ@["%‘i Rer

di (1 owner ;rcarba aées d| ro ures ofadé)e%rtct)gw%

thr Oth C%HGIE F}Esilréd?' b ﬂfg gf! &)ﬁ %ﬁ Ty ‘ ixturs stlrre nti
3-(2-hal o ga H opc%néae% %xnd 2 e
N'(Z ilthso e%% ture 3et(o§te 30
A (A ter 9«2&9@@%% ? a/ S‘nn '(56 uSmagh nmcE

added to aao e%oratme& thd 88l¥ents| GS& 2f27td %ﬂavuatehyaﬁomaiaa%.e@lwa§ fsbaara%

xef | ux congpaaRe kb ShrbriR6gMapRP infl thred bapeRth@ TS nifor Brodut WAs réorfdtallibed fi

Mol ) 2d N Wekahé t6 JefiordLorystisie aﬁw@d (Z)amd»tﬁok;@arawltwy&o|m9ndeﬁécﬂmater alg.we for 1
hour and tgseq cooled to roomtenperature to provide a solution of

2- br onnacenme (@DBICKE @: 7.858.0 (1H, bro2d singlet); 4.2€ (13X doublétl J G= 0.67 HHD3.7AEH) singtesy; Bdided
to the 2- i3t sipgleth B&I0BEPidlenudtipletkt2 10125 (AMdnudtiplet).r ed for 5 m nutes, at which
poi nt t he Aswinat produchwes golgibd @$ ab oil, Thashy Kﬁﬁmmwcgbmbﬁiowmhdmvlabnﬂcamla&:at er
was added singlghi| @Hpsingledlp 869 it @publed o) 7Y Halh@-5thd9 (Ui inuitiplaliv@@ - 24 @Hed at
room t errpé’?“ﬁ?lﬁ?e“ pymigyr progipat Wasalgeivelpted 35 ameil dimathy! 31-p2iriding)-2-pentenediqsie
\Was conti ﬁ’l‘f@'ﬂmﬁf‘m "§7f mi was é?déﬂ"h'?"%t"‘f"lﬁ'f’( 918 F‘§'°') !53 ’P‘Ff@ 6‘|°[ﬁ ‘i"’B’n“t h en
cool e to '&ﬁs at ] ‘H"ﬁ?"i“l[‘: -t '°"t
m) d iﬁ' oﬁrag e %&éﬁqy a.g( 4?8)
and i q&sC0 ie
of crude rgat( agt,(’@ro gﬁ 5 (fgy
2H tri plpgdrdride’bedds (62"& 18,8 RiHof{ahd thd urglsﬂ’ﬂa &f rhom formp 5%hours,
gl et); ddrindMhick Rdevelopsd £hnke c dcﬁloio%ma{eezsd &L)%n&am)%féeahmeadélt@ hyl
Wi th a stiThé efgaliaayer wad bdpraied) il 08 Fganit Rfleravabiied Wit BichiGometidne KD 2OMLCTIRCT d
(48. 5%) 1 Washings wére @omhiad )with Fhe\waai¢ lafdrantrthp covalsineddebaslc plaasdlwishal withXalater @ x
ext ract ed light throwneola wbicl{ s@itifierd n stendingoVhintayen chiometbgraphy @hd NMR spectra indicated
2- br ompac &eler axhyier. prggrtions of metylelZh o (B)-Frotethoyedraniirpyuelidingidenecbatooxylates,
(15 ntd) atd: Glemgle d} Similylyy ysingiothendidwer allsd) 3+@Ghalep y{aminpled-pepitgnagiopigs and. optiore t hyl
3-(2- chl E Voéﬁgﬁ’g?"ﬁﬂq Repps o0 r?P@PﬁeEﬂ'%éP‘ée”(sQ@ e '°°°8‘5’efrﬁbl’ '§’°5%%(9f this
e

8:»::.—8'—8!7*-\3%

bath #nd m%m&gew@z -84 (BrReqad wingied): 6% (121, SieglatlehO&I(l Hadoublqtab= 01 4iz): 317 @tol )
di ssol ved B &if@mae )r'E‘b? htign ef direthyl ZP-ghlorometh W?)ﬁr%“tg@d'ﬁ?tﬂ &&7é59 2&mmop g
through a - gelgs wﬁﬁﬁfﬁﬁw ;

I !
|'i ght 4 an t&ﬁhﬁf&m{ﬁ‘ Bistitde? 20 L) w di’aﬁﬁi ?}?1: 5% (f ya{'g g3e @;‘? ogld:u
ac etal (2GniBurg stirb@ Gor BT hUtos/\GFGingA 8l il biofin Bqubblie 1d7br 4ndTa8RI YaRMKIowdr Bfgknid lajdred
heat ed t 0 2penld pnd lyine F20hol)r Rempmal of the solvents| by dotarp evapomtidnegayeet.8igL(®0% Finld) of a
mechani calMtya ¥qry minagpreroriion of tas elimisagon m%%‘é?'&@@y'fi("/'"w mio)-2-penteeditate. | n wat er

fol | owed th ( WGI’ n ll
t enper at u de 'tr? 5&1&1 %“I"h'e‘ﬁaﬁ'ég‘ﬂ‘ s#i" F ‘11 @prt 0
d ?ser \{ver d so | m é?rox ol) re
Lo e g s e tﬁ W&
th =2-pent:
dried, to ngﬂ:}frﬁ b (g (95 réH ‘:oeﬁ‘% e&: rgfqu?Jr thh tlme
met hoxyca'ilﬁpl chrolYthdr h? ‘?&/35!@4 fho Proskieh (df aCJrr)éﬁ Jf‘spartl Jn%syle

NVR (err) re@ct@ﬁ nﬁ)&l‘b wEHARSE161b siirrefl fof ‘T&H 14thoirD bi& pé‘r&ur@ hieH #hed tﬁiﬁ-)asyer
(3H, &i ngkRbhatoglaphip sliowbli no mesylenamine remaining, then washed wnth water (3 x 200 mL) and brine
(200 mL), and dried over anhydrous magnesium sulfate to afford a yellow solution. Rotary evaporation of
the solvent under reduced pressure gave a red, mobile liquid, which was distilled (Kugeirohr, 0.3 mm Hg,
50 to 55°C) to afford 19.74 g (72.9% yield, distilled) of a mixture of methyl (Z)- and (E)-3-
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triplet); 3.73 (3H, singlet). 14 EP 0 275 092 B1 C. (Alternate I)
Substituting 2-chl oroacetal dehyde _di et hyl acetal for 2- bronpacetal dehyde
diethyl acetal, and using a siml 0%5&9@ re to that in parts A or B of
t hi s Exanpl e one obt ai ns net hyl

N- (2-br omgg %@L{fﬁw fSeNe Vo ﬁat&yars 'aQeB2EdidriBdsil. OF Met hyl

N-(2-chl OI’,&)?A i heCiowerall ﬁiﬂhgﬁﬁfﬁ%%lﬁo)e@enteneaoat&s@na piAt e 1)
Simlarly, all thtfdﬂ IbEds Qﬁd?&rapldhc( SMPRbivertskin!the procedure of part E of this Example, one
3-(2- hal o&jp kamwa er?ampn%ltwaeak&ﬁ&@&nyuatwm.aaﬁyndémﬂw lates.

3-(2- |50doet hyl am no) - 2- pent enedi oate, di et hyl

3- ( 2- br oesaaklays: @réparaton 2of @RieteN 2dihgarb-eH-parioi]1,2-d)8yiroloN F-digiboryatecant! 1eedilgiioal S
i N par t s3Hpytrbio[n,2rglpyroleat,7-titrroxfiix acip [(Step )ne obt ai ns ot her al kyl

N- (2- hal oet hyl ) - 3- al koxycar bonyl-2-pyrrol eacetates, such as net hyl

N- ( 2- i odoek [Aeinatg riinderantipgen: hrbviyllithigm 1 3rm il hexepet7atrel, 98 mmgl was added slowly at -5

N- ( 2- B¢ orrele 9y €,) with- s@tnn@x? e zpltion\of dlﬁsopvpyl)smea@tsav'e 10819 98 marolinataiAhidrofuran

Pr epar at i dAYo10 Mgt Tipiresglinggoiul psfRed 0. a5\Adgitian; fernelyand a@n@ea%a&gqeaﬁteﬂ
(Step 2 - 105 &r 194 glrrpqi Iuw of( met gﬂ-\@-lb@mp? i) M!Eopi rbonyl 2-pyrroleacetate (200 g, 66
3-(2-br onﬂé’f‘ﬂ 'F‘é?ﬁah °f‘23 @W é‘??

9 ‘° f\ﬂ@gma digsgyiion, 100
mL flask Frﬁ“ﬂ’ a 't' “‘" ﬁfﬁﬁé
and tﬁ% m rslwh armm% gﬁ.c ten | um

wi ppe! al n: wi tempera
ms OXIdetreo rfﬁgloio i et%?éfp Qé‘% ?glo; o ate
heat gtpisol at tl’ﬁ Jld é‘g s I
0023 ho LUth?yl DL |8‘fjof‘% ea< bé; orl ot i |s@n
dri edzpvercom rtcp om%e%ﬁst%% &yu.c@afd%uou%@aﬁﬁ fdrh §8 s8 t.o;. e 'sol vent s
gave 2.27 g e ;fbt 6 1he Prediols! dauag.wm W3 cHEls 15 8O SHaQEdithY hitr &8 (60 §,ViSo

t hi n- 1 ayermmély s4a8d; ﬂﬂﬁ aﬁinynon WsQerhdVo& By SMBIPAGTR disBilatiohe a P&jtéMpeRiursist OF - 0Vase

recryst al | gos gdlitibi @48 cbBled to 51€Xand Qcidiifbdadith BydlochiloiSior] (12 ME 1ML, BI6 mmol), resulting

(2) - 3- met he ¥ yerpefatiyydise 2o [5/1Ct Thel rdsufiivig mereewasrddalad/lo 3t € andfilered Sehd thePleclpitatd\IVR

(err)zs 7.vhshedBuith cOid water (50 @d.jlargii duigd,ad Jive #1.4/6) of ctudil,1,2elitthy o SH-pydoloft, Balbyfrolez ) ;

3.75 (3H, [sRwapyrete,7-Gcedbxyiig lekid Gt GDBN-inyB3-EartdxB2-BynoBRtsticradid)i pl et ); 2.1 -

2.5 ( 2H, rBil(Aifepteth) n-Butylkthivro (2.6 Mddl bexenand85.5 wbl wgnbl)a@saqdedldropwmtamto 3°C,

( E) - 3- met hdthystizind: dmg [solgtiop pf didsoprapyiigrinel AT Bt-btH8)g, £ 78 mof)dn tetrahydrfiyran (feosiy -

7. \8/ 8 0 distifled, 20% med The fﬁg#"‘@@ )so'UtBP" &as 1nSier rredsforfy| additjon funnglgand pdged diepwisect |
rgorny P"gsﬁtumsto J‘ 30'5*'065” _gs ES'K%RBIO@PWV') meftioxy @ftPPV' doumleapstate

11 Hz) (!3500 ‘H‘" (5“‘-) L 935’ 9 °°'hﬁP‘E"ﬁoF'§’( © omPRFalYe Wag oy
6 hours, then diluted with

intained i 'I' jrr
gr?gugtm ri e ’T’Q‘ A Slapt e T'ga;i‘t’red f°;r s*é' ° 'Pher'c
di et I;Q/I '%, 1 tﬁE § v §§ W&’ b o e gtia "%ﬁ
S‘w oro ﬂ‘ﬁ,h t | a
fo equalacigg

foiitdric M, 186% S%m%) r(aQﬁ;% eﬁ% Méﬁset ch%‘& i on
mxture, Vb Kwﬁﬁ%% Qe -$ 0P oY &de QWS@Q& nifes &k t@t‘e & fitterPandthe I 1 €d
for 27 hoyr&ipithtt ashe@ Wie %Hd%teﬁ%@)@ rnid?% Hﬁbdpt%rd«veﬁ d & &udgﬁazfﬁﬂ{y@roisﬂ
yi el de?. 8 @rr8lb[1,2-a)pPhdiPVT-Qibdrboxyib iabilh. A¥SEy ol o RFudb Hﬁfén@%di&ét&pﬂétaidommédbdb"/i ayer
chr omat ogr cadiyydaEH-gyho-HE-AsyRrbiad r-debiykc 4cid) - and (E) -
met hoxycarmmtﬂnataiiwmmy.isd'bsnwirigdammwwbatmsthylﬁs-méﬂ@dxy@rumﬂ-e-pwo)eaa’amta
sol ution ok maihpieN-{@)chioBettyl)-3-roetimay-barboaaphi2pyirel@cgtata bigmanslA aat B of(1Bs Exagple1 0 nMmoI )
in 35 t et r e No@indeathyf)@irssttiokycetionyPBpymbipacetate, added t et r abut yl anmoni um
brom de (0. 3ty N-@-chigrestyl)Srethoxyserbenwr2viplescetdie. beads (0.41 g, 10.3 nmol ),
and the r e similasgowar slkyl) Nr(2chelopthli - (owerralkoxmicabapybe-pyripleacefatas. ape SbiAiBtr s, duri ng
which it devémg &'l? d‘& Wﬁ’fe 3519Y'€ﬂ'°[1 43?1%@8?18%0@1‘?%@“5(3’0 hﬁ)"hm"ma Mwﬂ‘(%ﬂ m.)

wer e addecPV"%{?l irred f m nut es, r own

aqueous | 69 ng ygrrqlqgw AIpyfele- 1Jr°b°§¥’?f”8"ai‘°a3¥ér2 dlhydro %H pyrrolo% 2-a]pyrrole
a1y7e icar] oxyh

and similar dl(lower alkyl) 1 2-d|hydro 3H-pyrrolo[1,2-a}-pyrrole-1 ,7-dicarboxylates or 1,2- dlhydro 3H
pyrrolo-[1,2-alpyrrole-1,7-dicarboxylic acids.
D. (Alternate 1) 2-Bromoacetaldehyde dimethyl acetal (1.70 g, 10 mmol), hydrobromic acid (48.5%, 0.25
mL, 2 mmol), and water (2.5 mL) were heated at reflux for 75 minutes, to provide a solution of 2-
55 bromoacetaldehyde. The solution was cooled to room temperature, and sodium acetate (0.50 g) added.
The resulting solution was added over 3 hours to a stirred mixture of methyl 3-methoxycarbonyl-2-
pyrrolidinylidenecarboxylate (1.00 g, 5 mmol), sodium acetate (3.10 g), and water (2 mL) in methanol (10
mL). The mixture was stirred an additional hour, and most of the solvents then removed by vacuum
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The organic |ayer was separated, and the organic |ayer washed wth

dichl oronethane (2 x 20 nlL). The ?‘E% 7 Higs were conbined with the
organi c layer, and the conbined o a%? el%%ase washed with water (2 x 20 niL)
and brine (20 nL). Renoval of the solvents by rotary evaporation gave 1.8 g
(90% yi el d)evifordtion. I THE treskiud Was QlsbolvelMirt @idhi&rerhétRling i(RE ALy, anbiafldliion WhdnBd ity er
chr omat ogr agflyous BehihiMVBlcaptoRas (25« 29vL)GAd BribdBagr@hhyaidds hghesiund SUNRS. Reinfdld ofthe

met hyl (Z) -sowel b B)apSatith giveX 26 @rob@imythyl 2.2 dro-BH-Gy oyl 1, Beiyerole A /7ieipbalaes ,

Wi th a ver yE.hipeatel) Sastitiing r2-chiorohdealdehydaridiatyli apétal jor Petiarboackitakishyup| diethyl acetal,

3- (Vi nyd amn and usidg pemiize pechdo@ttethatdbpart D dthig Béatnple,roae ebtdins) Sinmi | arly, using

ot her di (| owedinmathiiyi.2-dilddioz8Hipatrdel i 2rglpwrderic)-dictroryiteenedi oat es and, opti on-

al |y, ot herF.dAltenaty llb§@elsrlvaﬂ@ﬁwmmpﬁiert(louefpdm&ﬁ (Igwsir \a@m;arbw'-a-werolpimldemwes
of parts A hoyldesypucit as pthyl Frethopearhenye2-pyynlsinglisiergcarBoxyieingt-proavhdaropexy gagoyyi12-
3-(l over al w&x'ﬂw@emﬂw@a ote-r for thej asyivalent materain) iy iprts Peand Eoof thip Bxamnpie, oge
111) Td%a rﬁbﬁ"ﬁg’%‘_ﬁf Hilaw Ea%!kv{)ﬁr?@é‘yi’reélz pyrroola-a}oprralesh-dicarhoxyjates, such gs disthyl 42y
fitted w t hAibydoattrpygolelhAaknyrele-1 fdicroayarg RpRrin v dRBEeY (o 1Pyl do

mol ) and viditadiox 3@%“’2 o m.), and these were so stirred until conplete

sol ution S a vas, then dded, foll owed by
di nmet hy Mﬁ?ﬁ%’%@" [%1%‘5"?“’ ’Eﬁﬁygﬂﬁ”o? L e)rfzen%%oxggtagg( 40.12 g, 136
mml) and tﬁtﬂnﬁahﬁ ){b%mrdr b)H’ oPIr 9|e-§§dﬁ2rb8ey %Q %@ls)mm nasG@rh 'hﬁi?ox

mi Xt ure wasyhegjss 25%m6|)g§£é"ﬁe é&ré)ﬁ% rlosmL)aaE SN fof 1 bLAFETHN Sith§¥&fition was
cht efrat ogr a&hwd FR0RPUNG Al vith B @BARriScidP(12 MRl pHHH A BBy droRFt-p5ivcdiH.2-Byrrole-
mesy| enami ngz. diddmSoxyiie A6 (00 glTTPdobI§iBId) WS chIlBREdyGiitRtighiand BRA. fOr a further 14
hours ab r OBNSinAEIP.CEubbtinitAg fékt theVidintabhyl i B%ihjidié-8H-byRipR¥1, 7adicarboXibled BB HaMD A b ibis
showed no neawpienan ne renmai ning, then washed with water (3 x 200 nL) and
brine (200 niyiethprc-dthydedi-gywelo[1 2:alpychietBdicaigrpate,um sul fate to afford a

yel | ow sol udndsimilarilomeryalkely hdingird-3hpyorbiolt 2elpgndler B iticarpmtpate.ropel ota@ns pressur e
gave a red, mbBidhgdrbBidayrdlolvdwdlmiroledd-ditabosylid asid. ( Kugel rohr, 0.3 nm Hg, 50 to
55 C) 29 afford 19.74 g (72.9%vyield, distilled) of a mxture of net hyl
(2)- and M_ _Pj_rgparatrorEpi 5@«2/;4152 gg@rqgﬁ pyrrolo[1,2-a]pyrrole-1-carboxylic acids

rret hoxycar bonxl pyrrolidi n | i dene-car boxyl ates as a clear, colorless oil.

(A ter nefer 11 '°“SP‘m113&rq 1&sqrwg Sty 4 rlexrrerﬂgqu;byxvhc acd in S0 m o
31\(,,2 1’9"2 éht"éen agh ts ‘S.Pﬁ o3, hydipde °“'8$4? ag'far"
bases gﬁd/ OtP E?t ?I g Fro m evap d%@q&;‘gt‘n :? uced pressure
Exanpl e, On benzg |s%d é‘l c é!ue ?{gvf}l § a ora u or vac um am re tm

al koxy)carbt e pavr,rap wr&a&e ol %rf’ rSm
of. di et hyI ) 0 f&ﬂi 1ei1 ar Bcggé'b ahrch
(1 2t glr Ezsgogpféoblﬂ%%iz Jg?JpQOr%h &ﬁ{hl ﬁ wa c%bmcylr %1%% ey the

. is I yd o r alfb-7 te is' hea
rrrAlror’ ) was askgeso - iR Wdy ﬁimrréuna(%ouorﬁee ﬂsgst:.surm\ direStly! the doft@ion brdudt ffof thé +eacrromf
di (i sopr opyessaNin@is (nbrned thele,is diftaindd F45 MG (8798) bf isdpFopii a tFdyyird+3aipyiidldh £-6ipYroleS O
mL) . The r estdrbokyide, a@hld yblioR ollydavidgrtes wifo@ing phlsical cadtamgtdi t i on funnel and
added, «aander nitrogen at . 0 to [err] to a stirred slurry of rrethyl

N- (2- broneet hyl ) - 3- met hoxycar bonyl < ereme aten{)._e .66 Mmol) in
t et rahydrof uran-(dry, m.) Ther s‘maxslr % % re rise, and
conpl ete di ssdl.rﬁ.r urkw afmer; NN iRons ]a 0l1t22wo thirds of the

l'ithiumdi(i SRy, orhy .,ar? uté Q{b {55-% G‘f i560 asQ?Iu(,h
¢ e ni h 1
N Uh St ant henEavb 14 THhe SoT e a7 e | f RO olk ot i pfctte ™

distillation: 1240 m&%%mVﬁh Bpot tenpera- ture of [err] to afford
a sol ution of dlrr'eth

1, 2-di hyd i
Lol ot E 1 ;?CB oBynﬁrré)rlere jrcau%cr %L\%E‘HL& “ohnigpod] Wit b R8Rthe3s, ‘ﬁrtro e*ﬂef%é 1868 el a&%

dr%i;lrg rrolo) F'Xéi'h afbh
sol vent Sucjeudaﬁheek ué(?@hﬁ fighlyilidnda ik BnPther tHe .mbyrﬁmw isSdtflpddtiThd | ed
by convent i Hpakwd 1B inRélsed irOV\EMSRih hehtbd &t527@'|(§£hd the reaction is followed by the rate of carbon
dioxide svolution (gas bubbler) and by t.l.c. on silica gel, using benzene:dioxane:acstic acid (90:10:1) as
55 developing solvent. After 45 minutes the reaction is almost complete. After one hour, the vessel is
removed from the oil bath and the contents of the reaction flask are transferred to a round bottomed flask
with 500 ml of acetone. The solvent is removed under reduced pressure, and the residue is purified by
column chromatography on 100 g of silica gel. The fractions eluted with hexane:benzene (70:30) and
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20 conveni ent to saponify the di ester to the dicarboxylic acid w thout
i_solation fromthe sol ution. 55@2 4 on fromthe previous paragraph
was cooled to 50 C and sodi um hy r 6Xl #6 0 g, 150 mmol ) added; then

met hanol was renoved by atnospheric distillation to a pot tenperature of
[err] The,eRmb:psibret (s@@o)vu?fsrdcm §dedo6) df Gsdplopy NIGR-disyideb dH-pyAlolofil a]-pyyrdie-oelt or i C
acid (12 gddyiaka} afibil. nmml ), resulting in a tenperature rise to [err] The
resul ti ng)mébtmwrﬂof\w@mgeeh Mcliihethyj-e folubmidé endf 0.11t rairo® phosphachus trgchioridein@irolaf e 25
washed wi i, Adiersbthand i@ lrefl(nma foris) mévutbs.dloi el solution igiadded B Boldtion 0bf93ama e dsopropyl

1, 2- ci hydr,BeifijdrosgH-pyerblofft 2;alpyadiepy-cartmixylate [n12 M of] 1Rydichiskosthanes Thii reeptioRixiureds aci. d
( and 7. 0%stuxed ungbr- £3-agmn btmogphBreier 8rholire.drseted withaddb ing, of podi taterppd efiyxpd for

n- But y! | i 4 fuitten5(Ru6. The nesutiant aniure jsotercevaporateyl tp Tinmess)and dhe rapidyeds enf%hgse at
0 to [ er répphediop 24y ¢frsilice gel olfing, wity hexppaiathvhacetate (34 Hu 6£9 ining 20fbmg 1883e) D iy |
78.9 g, OsopepyoFP-tolyoykicd-dbydieciHomieieH 2ainvaderwargpiptey PPl Byonthy °“?H'89
resul’®i ngPhyeitalitgAMtias transferred to an addition funnel and added dr opwi se
at 30 roomtenperature to a stirred sol uti onyghymet hyl

N- ( 2- chl or oet hyl ) - 3- net hoxycar bonyl - 2- pyonVeabﬁ tezééso 0g, 0.58nmol) in
tetrahydrofyyan,4dfy, 8‘7@@ nj__gsga'he adRl t{,Sﬁ l“ogins hages, and the
tenperature was naLfital ne I n_g slya gﬁ ¥3 to e r] The resul ting

sol utfon wak68Pi¢MPeds f¥rMeB- ndums, t 3d Put dd=wi’t K ¥hat er (500 m) over 10
monutes w téH¥|ighsshés; BHY| ugiba3. UhémsolZMérgt§ \Zérbé 30r (pped Hy

at\rmspherrcd ajion p epatu of [ el k Th QO Iutron was
col ed to [‘érJf’ a#a é‘Br d%'%'r?nyﬁrgé rheZs i, g? 07§ §5 2 EYe B them
met haggol vvakHBerrﬁvéﬂ bq,aﬂrrssfbhﬁlbclﬂr)stﬂl- |(§n p('i'lztt er t'L?tOe of
[err] with a total of 1370 nL of solvents coIIected The pot sol ution was
coolted to -3 to [err] and acidified with hydrochloric acid (12 M 180 ni,
216 mmol ), resulting in a terrper ture rise ] The resulting m xture
was cooled to -3 to 0 C, age®”br Q?an nae&z’atﬁ[){tat t enperature, and
filtesed, and the precipitate washed with ice-cold water {300 nm.) and
dried, toEgh salutiomyf 396 acst iseproyb 5-p-touoyl iRdigoFH-pyrelol1 2-alpyrrole-1 ~carboxate n 10
pyrrol o[ 1mbafanethiangl f§ tgated withp @&’F‘%’cﬁfﬁ?q g &f poigssiupscaonals in Syl ‘%ﬁﬂgﬂ‘ E:Pf'al

i ndi cat ed"‘t"’f‘l‘éﬂ is rqflwtegrwtdaqr ere for 30 minutes, cooled, and evapora d ryness. Th

2 éggrt i §‘ D T T L
)

met hyI N- ( g nder duce ssure alllzatlo of the resrdue fbé( ethyl
N (2-chl o 8

g hox %E%F QX ° rro eacet a'tie lo arts A anoéiyllc

this Exa 2'3 ¥ 550 égﬁ%& ﬁtWtomoﬁ1 %thd?&-&ﬁﬁ{rgﬁmﬂ-a']gytrm{-ﬁrc%@@ﬁ@tlﬁlhe 45

Et hyl g TnQ{h YJr fo Yéirﬁé iy lof 'a’tr&ﬁéﬁrﬁ HeRAGEItRh & 2801 ehgSbiNdobiiah
lower a oxiabbid ng | tRY\RYactiBh Kdaile GEvoBR Whhperiupy fof D5 aaGEl Bibes,

On obt ai %thslronetﬂau tenibv% uil.uhysbru@euairbsaw &l thY Hasi2 seutiol whicH remiins/is dilsaritd 8y | at e

or 1, 2-di hyer Rater-drid RyFacRb Mith ethetio-refyver aay @nshpohifidble arobwcx yithe aquoisdsoluiorelshy |

1, 2- di hy dadidifdbtwialy 109 hgdrdchiBricdefalyand extactdd ffired itimas WitoesHykdcetater The combined extracts

1, 2- dichydare-daéd pnar svepapdied, @-dmjnpssr undérereduo@ pressiire, ahdcthe mnbwﬂataﬂlzecbtr@n sthyld

si mi | ar dadelated®ranal thgivg 5-p-toluoyl-1,2-dihydro-3H-pyrrolo[1,2-a]pyrrole-1-carboxylic acid.

1, 2- di hydGoBBleliqwing thsl aspve, raethepis psingrioll te Smofar gquivalers® ghN. Nrimothylrbenzamidgiimpleeo - 3H-

pyr r ol o- [ o NaN-gimelwknotolsamider angl rmeritering dhieiceursacqf éhe reagtion Altt“erﬂf?ﬁ ig, olptgined:

2- Br onpacet dtopepyrgderrpyid erijwdradtpyroloh2-gtpyiple-trepr » a light ey, dinfaving the g

(48. 5%, OfoayingphysjcalRepitanis: and water (2.5 nl) were heat ed at reflux for 75

m nutes, to provide a solution of 2- 55 br onpacet al dehyde. The sol ution

was cool ed to roomtenperature, and sodium acetate (0.50 g) added. The

resul ting solution was added over 3 hours to a stirred mixture of nethyl

3- et hoxycar bonyl - 2- pyrrolidinylidenecarboxylate (1.00 g, 5 nmol), sodium

acet at’e (3.10 g), and water (2 nL) in nethanol (10 mL). The m xture was

stirred an additional hour, and nost of the solvents then renmoved by vacuum

EP 0 275 092 B1

55
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evaporation. The residue was dissolved in dichloronethane (100 nL), and the
sol ution washed wi th aqueous sodlggpl}i? %ﬁgpate (2 x 25 nm.) and dried over
anhydr ous magnesi um sul fate. Renova ? e solvent by evaporation gave
1.26 g of dinethyl 1,2-dihydro-3H pyrrolo[l,2-a]pyrrole-1,7-dicarboxylate.
E. (Alternate I1) Subst Ituting 2-chl oroacet al dehydedﬁi hyI acetal for

2- br onoacet al dehyde di et hyl acetal, -and wsvy no, ‘? 124%, procedure to

that in part D of th| obt IS dlcﬂﬂlﬁl
1, 2-di hydro- 3 Ex’%rgg:i’pylrr ’]%]?'Fgﬁc rdxmxyla?sf: (Alternate 11)
S: lr(n I a;;l Y, bsubSIsZCutom’l pthM. R kL/J 34 3[d) ofldy

al koxy) car bonyl -2z c XY S, 3 S¢igh e |

3- et hoxycar bon L%b r‘?ﬁ)ﬂ fjid'rynélll e@é’r biow Id(!f?ée)a Wg(aé Lhy

3- propoxycar borl-y-HJ)Z,— pyk8-A i ) n@n dethe cthr xy?a@% eept -sfb'F'vthe equi val ent

materials inp tys a 0 th
di (| ow#r al kyl ?(rdléf%ﬁﬁz/droq%% byt r%oﬁlg aoggeérs)d let alg-::lﬁ)? erl at es,
such as di et hyl7 41@=7 fhyrRo- G4 pSH« d?'b‘f‘lyk =’y f;?'ﬂ? Fe >7: d'f'z?a géiyl ate,

di (n-propyl) 1,@h hydro-3Hpyrrolo[1,2-a]pyrrole-1,7- d| car boxyl ate, etc.
Exanpl e 6: Preparation of

1,2-di %y dr %bégnﬁyor Js@loPti% y1 B3t oRluB; it adcofdbicd WP ¥ labdve Aetndds, hereAs odtlindai hy |
1, 2-di hydr g)i’é-ﬁ Rleli-chrbkyR@EdRO . #oes(9c.26 g, 5 nmol) and
53d| um hydrl-p)é nzlo S'rp g, P ) wiEpIScel @04 25Imi FounBbcttom (adk. POGIs ait2srmalf | ux
for<1 hour .13} iigndics b4 5da&g Tﬁiew st.ﬂsu Mahestenh @dot 6il thGoraEhoasi Alsditierdofwiethiyl
hydr ochl or i1g-diykid-30bgrdd[1 2-Slpwidielt-carbosdriald (1901 5,6 1BHhnme) in0d.©MILGHE:Ca|way rddetl end

1, 7- di g@ar b wsting wasi€dnthued for @ hours, &flthié Ymy) taih thyenvhmmeiographg t(BE) biythd reketiommixtire and
dried. 20 showdd réaitivhltard ompstalBieiréagtionmuxtdre was dudectidareiullinipla solution of NaOH (3.09 g,

1, 2- di hydr @73 hnuje) ol GemilkD; ellowing iexGHz8lt & il ofiicand tha rejfture heatedity SRj|More RRQLL hy |
1, 2- di hydr @+.30 gya50hmdld), s aligeds TLE 5 minftegliatershonsd, tomplste hydlyais nihe ixtule wp ey
al kyl) 1, 2-cdilérad oxiBiste yith &xdp m! QH‘% 20 e asueaus layer ag agiqifisd Véneédd"dﬂ'ié’f ) QI ns
1, 2- di baydr d3%HMPYieY aone (HE!. Areikk mpch This wes extracickt >1 ©vg °‘2 w

Pr eparat i orYVG@fd"Sd ) andchgp &K%’@ﬂsﬂ}/ﬁh?’b‘f g‘tfiat rsP'l:S’I

acids A A ag(pp@pyldwngfs Ihl% oI| dissolved i’ 10 ml ropanol hexane 10 m was a

1, 2- di hydr g3, %} fF%ﬂ fadiaB'F'g%L Ja%gé/ﬂ ‘5<€‘|5% e 1 e TLCPS

| Sopr opanol °“’8¥96¢§e°!ff‘y P .Yf = g.? omsc%&ig@.bxaa W o
fg:, ?r | de Th ’%\gg W|th r‘?’b Loh® the/TteXdtibf i
15 ]h e i alnt i llo 3m t @ sc{rﬁlﬁﬂ@tahd)&csgs)ﬂddéﬁ ateSelifinktbd ﬁﬁiief or
: ours q&s@dxﬁ&@taﬂ%@ﬁﬂﬁ\ adeRiteHhotRHRS Sto Yibiemethy? Gefdyl-
pressure; 3_3 H&E{E‘Q—ajp?rr &ftbokytatd. N€ residue and the solution is
evapor A ed J'“A |’utldf\‘3‘<§ig (596 g Yt B-pASlady 1 ,2-HiRRIRASH-pYerolbi )22 ]pPir ke BEBbaRylic @tialin Bimitohr ee
\5”_25 t 0 CQiHan@itdidool fsCIAMMBIIWRR hfdt6fRR Shibaer MGE2Y ibdispihe exzpsst didasol slatistilledioffdn
1. (1 96%hcuelandl BRIEMAY lpurified by chromatography on alumina, to yield isoamyl 5-p-toluoyl-1,2-dihydro-
1, 2- d| hy dr csH3dgrrEISI 2@ipPircle-Reamomylats.0l e- 1- car boxyl at e- 7- car boxyl i ¢ aci d, which
35 upon K.y atsalliion 2E:3001ngf of SipHohetylE2idihydet 3hidyrralolé.L-alpprdiratscatbomdic aéidhiy 5|cmi|°ht
of 1444445 thehandl iSadddd 0mdlareqoivalént disodipy hydroxide, in the form of a 0.1N solution. The Solvent is
1, 2- di hydr dhéd-bvparates! wriddr, rRdugbd) prepaytecand-thes repiduey faleneup7io 2Pl mathanek fallowed Py
heat ed to 2MGiIpRSON avith piher. i W!ﬁ' crgdy wﬁwm&cmfa'uwbi ?é'hﬂao i @gflebl‘& apyeplp gy
directly tnéatq\gla@tqa@he %‘ﬂl&%‘i ‘Ei’f'M'P‘F‘P?t 8P on vessel

there i S ob+ A9 ﬁ@e]utrpagf oyoyl-25 H-pyrrolo[1 -ajpyrroel- 1-carboxyllc acnglm% mi of
1, 2- di Hydr d“% ? raﬁ‘l'eﬂ la%j%sg plpns) ok in, the f° s°'“t'°“ hus

haVI ng the ;1: tglimeg ng\ égi goy- ro%[1 a]pyr -1 9 x9IL &—Iz
2. 40-% calcl 'sgv e m| unt g{g ro foric acl
ssa i ca |um d ammonium
g 7%\ i 92 Eilde | w(?d b ‘t%ﬁ ddltlo ﬁf’f é'i R,&&ater er soILH)n is 90
b yuﬂ%r@% [ee.saxw £8drboxylate
nitr ogen ' rd:ﬁ th H apli%{é Iﬁchgﬁﬁns is collected by filiration, washed wnth water and air dried, to yield
calcium 5-p-toluoyl-1,2:dihydro-3H-pyrrolo-[1,2-a}-pyrrole-1-carboxylate.
M. A solution of 200 mg of 5-p-toluoyi-1,2-dihydro-3H-pyrrolo[1,2-a]pyrrole-1-carboxylic acid in 15 mi of
hot benzene is treated with 60 mg of ispropylamine. The solution is allowed to cool to room temperature
85 and the product filtered off, washed with ether and dried to yield the isopropylamine salt of 5-p-toluoyl-
1,2-dihydro-3H-pyrrolo[1,2-a]pyrrole-1-carboxylic acid.
N. 100 mg of sodium 5-benzoyl-1,2-dihydro-3H-pyrrolo[1 ,2-a]pyrrole-1-carboxylate is dissolved in 50 ml
of water. 10 ml of concentrated hydrochloric acid are added with stirring at room temperature. The
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bubbl er is charged with 5.0 g of isopropyl
4, 2-di hydro- 3H pyrrol o[ 1, 2- a] pygp glo9s geFa§ Poxyl at e- 7-carboxylic acid. The
apparatus is thoroughly flushed wth nitrogen and then the nitrogen flowis
stopped. The apparatus is imersed in an oil bath heated at [err] and the
react i onaqusousodoluberc @ ihyh blrectediiwih @f x Garnl QportdnOxd elityl aicathtelt the Rrgaga sxtaalsbl er )
and by t cémbined.oandsdried caad gednoratedi e bedek richedzoyidaidihydoatipyraidlil galp@@iet(: 1) as
55 devebaypicragd.dethereietrystaiizedirom@hanpliethee m.pt H9-16€°4&t i on i s al nost conpl ete.
After one hour, the vessel is renmoved fromthe oil bath and the contents of
the pedda™M®n f|lask are transferred to a round bottonmed flask with 500 m of
acet on&laims for dhq (olieying @?WGHHQT' BEe Bth Rl Fih QB @B 1B, LLANNW RE 1 esidue i s
purified by colum chromato on 100 g of silica gel. The fractions
eluted? wfﬁ“’ﬁ?ﬁ?ﬁ@"’ﬂ‘ézﬁ'ﬂéﬁ’@ '7‘6 la¥hg 17 EP 0 275 092 Bl hexane: benzene
(50: 50) afford 2.77 g (68% of isopropyl
1, 2-4i hydr o- 3H pyrrol o[ 1, 2-CCRyrrol e- 1-car- boxylate, an oil. D. A
solution of 179 ng of N, N-di nethyl -p-toluam de and 0.11 nml of phosphorous
oxychloride in 2 m -di chl oroethane is refluxed for 30 mnutes. To
this solution is addg 50l ut i %q;{ 193 ny of isoprdFALb
1, 2-4i hydr o- 3H pyrrol . gyrrol e-1-carboxylate in 2 m of
1, 2-di chl oroet hane. Theg readtion m xture is refluxed under an argon
a\t?)sphere for 8 hours, ated with 405 ng of sodi um acetate and refl uxed
for a further 5 hours. The resultant m xture is then evaporated to dryness
t he rieshidnie i s chronmat og- raphed on 12 g of silica gel, eluting with -
hexaaae: et hyleachdis indepe(@®ntly) G1-Gslalksl, wiithedomprisgs 208 ngy (66% of i sopropyl
5- p- t ol uoyl(@Fyclizigg yguirrouritef feymulaoX\d- [ 1, 2- a] pyrrol e- 1- carboxyl ate, an oil,
having the follow ng 10 pra/p@zcal constants: [err] 312 nm [err] 8700,
19500); I|.R [Jerr] 1735C 0, 15 1605 cm1; NMR [err] CDCl3
1.23 (d, J =7 Hz, TMS 6), 2.38 (s, 3H, 2.5-3.0 (m 2H),
3. 75254 10 (m 1H, K. L 60 (m 2H), 4. 85- 5 20 (m 1H), 5.95 (d,
J 4 Hz, 20 1 70 00R) 4 Hz, 7(:&%1 (d, J 8 Hz,
2H) 7.60 ppm(d, J . 25 E A soI ut| on of }Tg of |sopropyl
5- p-toluoyl -1, 2-di hydro- §H yrroI o[ 1, 2-a] pyrrol e-1-carboxylate in 10 m of
hte’tha?nol is treated with a splution of 690 ng of potassium carbonate in 5
water. The reaction mxure is refluxed under nitrogen atnosphere for
30 m nutes, cooled, and evaporated to dryness. The residue is taken up in
10 M of 1G%méeous hydrochloric acid and 50 nml of water and the resultant
30 m Xt ur eR@xdsldanbe Bbové; ahd et hyl acetate (2 x 50 m ). The conbi ned
extrsacts are Wisimadgedyer nagnesi um sul fate and evaporated to dryness under
r'\rguced pr ets dhidderéd antibecih b Zmdtic polarabivénher r esi due from et hyl acet at e- hexane
fords 238b)rl@c(r@9%:mp6und of formula XVII
5-p-toluoyl -1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e-1- carboxyllc acid, mp.
182-183 C. F A sol ution of Rrg of isopropyl
5- p-#ol uoyl -1, 2-di hydro-3 yrrol o[ 1, 2-a] pyrrol e-1-carboxylate in 8 35
m of methanol is treatedjunder an atnosphere of nitrogen, with a solution
of 200 ng of sodi um hydrgXi{de AC8OR mi of water, nmintaining the reaction
m xture at roomterrpe% ! or 1.5 hours. The - (XVII)

45
in which
R is as defined above,
with a 2-haloacetaldehyde, XCH2 CHO,
50 in which

X is halogen,
in aqueous solution.

2. The process .of Claim 1 wherein each R is CHs and X is Br or Cl.
85
3. The process of Claim 2 wherein X is Br and the 2-bromoacetaldehyde is prepared by acid hydrolysis of
its di(C1-Cs alkyl) acetal.

20

A\

3



|
which remains is diluted with 5 ngp@foréaigsigiand extracted w “mu‘“ml‘l“\“‘
renove any unsaponifiabl e product. The aqueous solution is ac led With *
10% hydrochl oric acid and extracted three tinmes with ethyl acetate. The
conbi ned exdueast ®luich is thaw extcicied dvith red x BBapo partiond of Ethl weetets then dgenic exltacied
pressure, esdbirtedeandedieduandcevesiraidd iThe grddpans-berzgyi-12cliydro-SHippxaoit2-alpwrate-v e
5- p- t ol uoy kartioxflicdicidyisithen Bktygigiized frem ethanofgthey mrp|160-1861¢&r boxyl i ¢ acid. G By
foll owi ng the above nethods using 1.1 to 5 nolar equival ents of
N, N- di fret@®imsbenzani de in place of N, N-di methyl -p-tol uani de, and nonitoring
the cour &i8iBs farie follewing GaAntpagting Blates : AT(BE, OH; OE 51 GBrfaR T, Li Lu, N, sE
isopropyl-5-benzo¥l-1,2¢dih dro-3H pyrrol o[ 1, 2-a] - pyrrol e-1-carboxyl ate, a
li ght yellt ofyPEFPss 19 BPALRYS: sk?5°ff°’?‘g'¥lxﬁrvm ng physical constants: 50 55 18
EP O 275 092 B1 [err] [err] 311 nm [err] 17800); I|.R v max 1735, 5
1620 @m ; NMR [err]24cOoR 6H TMS [err]50-3.13 (m 2H H2),
3.97 (dd, 1H, H1), 4.18-4/70 (m 2H, H3), 5. 00 [sept., 1H, 10
[err] (d, 1H H7), —8¢ (d, 1H, H6), 7.10-7.90 &Pm (m 5H,
phenyl protons); M Sit e 297 gdfm. 15 Upon hydr éXJdi)s of the
i soprogyl ester group, I nce with the above nethods, there is
obt ai ned: 5-benzoyl -1, 2-dj hydrp-3Hpyrrol o[ 1, 2-a] pyrrol e-1 -carboxylic
acig® mp. 160-161 [err] zonor pholide (1.45 g, 7.90 mvl e), was
plat€d in a 25 m round bottomflask.. [err]25 m, 13.4 mmole) was added.
Thi & was stinmhiesl and heated in a 40 oil bath for 2.5 hours. A solution of
met hylzol, 2- di fegahrRis Jidepppdently G(-Cs, &kyh Whigh capdpgses- car boxyl ate (1.00 g, 6.10
mol e) in 3. 4a)vyclizieg p Forarpdrctiof anmui@BVl,  heati ng was continued for 2 hours,
at this tine, thin.|ayer chrorratec[)%raphy (TLC) of the reaction m xture
showed reaction to be conpl et :0Gfe reaction nixture was added carefully to
a solution of NaOH (3.09 .3 mole) in 10 mM [err]allowing the [err] to
boil off, and the mixtulle hghted to [err] More NaCOH (1.30 g, 32.5 mmol e)
was added. TLC 15 mi nut conpl ete hydrol ysi chIT)he m xture was
cool ed and extracted with [err] The agueous IaJer was acidified
by e addition of 3.30 mM \25_ (39.6 mmole) conc. HCl. A mlk formed. This
was exfracted with 5 x 10 rr] Extract nunbers 1-4 were dried [err] and
charcoal ed (Darco 660), then ewvaporated to a tan solid, which was a m xture
of all benzoyl isoners. This solid was dissolved in 10 m 2-propanol and
hexane (10 mi whigs added. A crystalline solid forned slowy. The first crop
had a wei ght of RGs 8Qegheti 28v8%hd and was pure (by TLC) 5-
benzoysds- 1, 2- di hxdsHatgdt; pyrrol o[ 1, 2-a] pyrrol e-1 -carboxylic acid, mp.
160- 361 [ er r [witB@ hindéred Anisei b broticepbla2&frentmpr Of
5-benzoyl - 1, Zb)dtedetirgraocodipeynd of folmajalXVB- a] pyrr ol e- 1-carboxylic acid in 5 m of
di chl oronethane is treated with an excess.of ethereal diazonethane, and the

met hanol is then renoved under reduced pressure and the basiﬂm
kdl

reaction mxture is COOR
: 40
COOCR .
H (XVII)
45
in which

R is as defined above,
with a 2-haloacetaldehyde, XCH2CHO,
50 in which .
X is halogen,
in aqueous soluton. =~~~

2. The process of Claim 1 wherein each R is CHs and X is Br or Cl.
§5
3. The process of Claim 2 wherein X is Br and the 2-bromoacstaldehyde is prepared by acid hydrolysis of
its di{(C1-Cs alkyl) acetal.
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mai ntai ned at roomtenperature for 30 minutes. The solvent ﬂl "IHH“
rreagent are elimnated under redu e and the reS| lﬁﬂ ﬁmam‘
fromethyl acetate-nethanol, to yﬁgﬁéﬂéﬁﬁggq

, 2-di hydro-3H-pyrrolo[1 , 2- a]pyrrole 1 -carboxylate 35 : A solutlon of
300 My ofa. 5T prodesOy anin,oBe di Oiehs a- 13 H4- yanidh' forHRE &on%riads&xﬁdnml:&oﬁloﬂﬁé Xl
acid in 5 ntiestdr (XI5 wethay/dorredporading | diacid CaRUr AL ed Wi t h hydrogen chl oride. After
24 hours, the excess alcohol is distilled off in vacuo and the residue

puri fi ed Sby Thenresesstob laphyhichfurteucompasest o yi el d i soanyl
5- p-t ofuoyl - ﬂa)zeamrmumcormqu?ypt torroylal (XHP -ire Whipty iboth R Hroupsa pieOhygliogdneto #m B0 a
sol ution of 39WPeHYd gfformula (XVill)
5-p-toluoyl -1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e-1-carboxylic acid in 5 n
of 40 nmet hanol is added 1 nolar equivaF@H of sodium hydroxide, in the
formof a 0.1 N solution. The sol vent t hen evaporat ed under reduced
pressu?e and the residue taken up in of nethanol, followed by
precipitation with ether, to yield cr Toar
5-p-to|uoy|-1,2-dihydro-3k+pyrro|o[1,2 al pyrrol e-1-carbox- ylate which can
be crystallized fromethyl acetate-hexane. L. To a solution of 175 ng of

5- p-tokuoyl -1, 2-di hydro-3H pyrrol o[ 1, 2- a] pyrroel -1-carboxylic acid in 5 m
of 45 nmet hanol is added 1 nol ar eqiX¥akent of potassi um hydroxide, in
the ,formof a 0.1N solution, thus yielding a solution containing potassium
§$B/toluoyl lndenhydbﬁmﬁhhﬁymﬁohg@gm2-a]pyrrole-l-carboxylate. A sol ution

40 ng of qb)ldecaoxyaing e Babpdurdi &b HRhVEEVII o FdAe afbrpduhdTdiasina bogf 1N

hydr ochl ori ¢ acid necessary to effect solution of the calcium carbonate, is
buffered with 100 ng of solid ammni um chloride, followed by the further
addition of 5 m of water. The thus i ned buffered calciumsolution is
50 then added to the solution of p OOR

5-p-tol uoyl -1, 2-di hydro- 3H pyrrol o[ 1, fqa]-pyrrole 1- carboxylate and the
precifPtate which forms is collected b ltration, washed with water and
air dried, to yield cal cium5-p-toluoyl-1 ,2-dihydro-3k+pyrro|o-[1
,2-a]-pyrro|e-1 -carboxylate. M A solgyixgn of 200 ng of

5-p-toluoyl -1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e-1-carboxylic acid in 15 ni

hot,, benzeng |s treated with 60 ng of ispropylam ne. The solution is

allowed to ¢ ng t roduct filtered off
washed with ?8 E{E’ et'Jn%?E rie %@'t'%ﬁ'é%aﬁ w'th%ogpggy g‘ﬁ‘lrpﬁ%lgsgl form  compound of

5- p-tol uoyl - 1 dlhydro 3H—pyrro|o[1 2- a]pyrrole 1-carboxylic acid. N.
100 ng of sodlum

5- benagyl - 1, 2- di hydr o- 3H pyfrol of 1, 2-a] pyrrol e- 1-carboxyl ate is dissol ved
ip A0 M of water. 10 m of ffoncgntrated hydrochloric acid are added with
stirring at roon1tenﬂ§ggtur4[ ThE 19 COBR o 275 092 (3) saudddd solution is
then extracted with 2 x m ~RoOrtigAs of ethyl acetate, the organic
extracts conbi ned, and dpi ed agd evgporated. The product,

5-benzdyl - 1, 2-di hydr o- 3H pyrroBo[ 1, 2-a] pyrrol e-1- carboxylic acid, is then
recrystalllzed from et hanol /ether, mp. 160-161 [err] 5 Cl ains Caims for
the fol | owi nYNenPAF s tbstiytediorynsubstituyd phepyl, 2=y 3-4oEy), 25 3-tBnYL@R2- OrBpytryl and U,
NL, SE 1. A P I subptiyted., g, flave rage or naee; Cesfs @kl Gr-Rulloxy or, hakogroups in any
COOR [err] i ogsitiny on'the ring, and, Fiis ydrogen (foprmmiadhereliy|of 1 foct2rcprbgn /tgms (fogmyie h

conprises (a )cycI|2|ng a conmpound of formula XV,

6. The process of Claim 5 which further comprises one or more of the steps:
(a) converting a compound of formula (I) to a pharmaceutically acceptable salt of a compound of
formula (I); or
50 (b) converting a salt of a compound of formula (I} to the corresponding free compound of formula (Iy;
or
(c) esterifying a compound of formula (l); or
(d) converting an ester of formula (IA) to the corresponding free compound of formula (UR

55 7. The process of Claims 5 and 6 wherein the compound formed is 5-benzoyl-1, 2-d|hydro-3H-pyrrolo(1 2-
a)pyrrolo-1-carboxylic acid or a pharmaceutically acceptable salt or ester thereof: or is 5-p-an|soyl -1,2-

dihydro-3H-pyrrolo(1 .2-a)- pyrrole-1-carboxylic acid or a pharmaceutically acceptable salt or ester
thereof.
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COOR [err] in which Ris as defined above; and 35 | X is hal ogen,

Conpound of Foumil a1 coon A SR S0 vent: or (0 Hlﬂll”llllﬁllﬂlllllllllll

(XVI1) 45 in which Ris as defined above, with a 2-hal oacet al dehyde," *
XCH2CHR),  Afrocess for produciié) h ebmpbundsof RAh@gN, | n aqueous solution. 2. The
process of Caim1l wherein each Ris [err] and Xis Br or . 55 3. The
process of Claim2 wherein X is Br and the 2-bronpacetal dehyde is prepared
by acid hydrolysis of its r] alkyl) acetal. 20 aqueous solution is
thens extracted with 2 x 50/m portions of ethyl acetate, the organic
extracts conbi ned, aj ed and evaporated. The product
5-benzoyl -1, 2-di hydrd (BAQR- a] pyrrol e- 1- carlB¥y i c acid, is then
recrystallized from eth¥ er, mp. 160-161 [err] 5 Cains Cains for
thefollovmng Contractl?\g States: AT, BE, CH DE, FR GB, GR IT, LI, LU,
'8E 1. A process for ﬁT—QPC|ng a diester of formla X1, 10

COCR in which 20 eachx R i s independently [err] al kyI whi ch
conpri ses (a) cyclizing a conpound of fornula XVlI, COOR 25 [err] in which R
is as defj gLabove; and 35 Xi s hal ogen, with a hindered amne in
an gproti h BLth s RAdpYRhty Qlc; alkyl; and

X is halogen,

{ y which comprises

.7 treating a compound of formula XIll,
/ :
20 _COOR )
(\\/CU OR ' (XI11)
7/
HN
® . \’\
X
A 30 in which
R and X are as defined above,
with a 2-haloacetaldehyde, XCH>CHO,
in which
X is halogen,
85 in aqueous solution.
9. The process of Claim 8 wherein each R is CH; and Xis Br or Cl.
10. The process of Claim 9 wherein X is Br and the 2- bromoacetaldehyde is prepared by acid hydrolysis of
40 its di(C1-C¢ alkyl) acetal.
11. A process for producing a compound of formula XVIi
COOR -
45
(XVII)
COO0R
H
50
in which
each R is independently Cy4-Cg alkyl,
which comprises
55 (a) reacting compound of formula Xill
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(b) reacting a conpound -of fornula XVII COOR 40 (XVI1) 45 in which Ris as

hal ogen, i n aqueous sol ution. 2. T8 4 BREE O Oaim 1 Mermmﬂﬂmﬂﬂﬂ "lll Il

[err] and X is Br or . 55 3. The process of Claim2 wherein X Fs Br

t he 2-bronDacetaIdehyde'|sC§ pared by acid hydrolysis of its d|[err]alkyl)
acetal . 20 EP 0 275 09 ? 4. The process of any one of Clains 1 to 3
whi ch further conprises s onlf |on of the thus-formed diester (XlII) to
t he correspondi ng diacid = 5. The process of(XAIdi)m 4 which
furthes conprises 5 HN (a) esterlfying a conmpound of formula (XI1) in
which both R groups are gydrogen to forma conpound of formula (XViIl) OOH
10 OOR 15 (XVI11) in whi e Rgroup in position 1 is alkyl; (b)

decar boxyl ati ng a conpound of, formula (XVIIl1) to forma conpound of formula
(XIX) 20 [err] 30 and“(c) aroylation of a conpound of formula (Xl X)
with af anlde 0 nDrphollde to forma conpound of formula (1) or (1A [err]
wherein Ar id ﬂ (% d or substltuted phenyl, 2- or 3-furyl, 2- or
3-thienyl, or 2-'3?5 d which, if substituted, can have one or
nore [err] al

roups in any avallable position on
the ripg, an by’ aéztﬁn ﬁLA(pr‘fmfagrsl&%}n?og al kyl of 1 to 12 carbon atons
(formula 45 he process of Caimb5 which further conprises
ope or nore of the steps COOR
%
-/ -\ _coor
20 (Xv)
: HN _
OMs

25

in which Ms is mesyl,
with a phase transfer catalyst and a strong base in an aprotic solvent.

U 30 12. The process of Claim 11 wherein each R is selected from CHj, C2Hs, or n-CsHy.
13. A process for producing a compound of formula X,
COOR
85
w \ coor (XI1D)
rd
HN
40 \-——\
' X
in which
45 each R is independently C1-Cs alkyl; and
X is halogen,

which comprises
(a) treating a di(C1-Cs alkyl) 1,3-acetone-dicarboxylate,

50 ' COOR

441:;’,000R
0 .
"in which R is as dsfined above,

with a 2-haloethylamine hydrohalide salt,
XCH2CHzNHz.HX, in which X is halogen,

55
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(a) converting a conmpound of forrmula (I) to a pharmaceutically acceptable

salt of a conpound of formula (I (b) convertin
conmpound of forrmula (I) to the CQ(IJ,rresp%%(r%GB 1'ng free conpound oﬂlmlm“"lm "mlum
or (c) esterifying a conpound of fornula (1); or (d) convertimng @n Lesmer so
formul a (1 A dgGectdrévistien; bespondi ng free conmpound of formula (1). 55 7. The
process of @) abdiifg Hdif0Ids GikyEI-Setdnd-Mcarsorp@aund forned is 5-benzoyl -1,

2-di hydro-3H pyrrol o(1, 2- a)pyrrol o-1-carboxylic acid or a pharmaceutically
acceptabl e salt or ester thereof; or is dpgganisoyl-1,2-

di hydr o- 3Hpyrrol o(1, 2-a)- pyrrol e 1 c@rboxylic acid or a pharmaceutically

acceptabl e salt or ester thereof. EP 0 75 092 Bl 8. A process for
producing a conpound of fornula XV rr] in which 15 each
R is independently [err] al kyI and X is haI ogen, which conprises treating
a conpound of forrrula XIII COOR [err] 30

in wWich R Q éf ?Esﬂﬁﬁ above, with a 2-hal oacetal dehyde, XCH2CHO,
in which X MO HQTHEEEN: dian ap’°“‘f?P"aefd%fa%"°§6f‘x?{?>‘és??am@e M process of Caim
8 wherein each Ris [err] and Xis Br or . 10. The process of Claim?9

wherein X is Br and the 2-BPBRoacetal dehyde is prepared by acid hydrolysis

of 4Q; its diferr] alk I) aeg@ 11. A process for producing a conpound
of formula XVII COOR 45 ( R H 50 in which
L HN - (X1IV)
20 \

OH

treating the hydroxyenamine (XIV) with mesyl chloride and a base in an aprotic solvent to produce a _
mesylenamine (XV);
25

| " COOR
. §;\J/coon
Y /

30 HN : ' - (XV)
0
35

U in which Ms is mesyl,
and treating the mesylenamine (XV) with an alkali metal halide in an aprotic solvent to produce the
compound of formula Xiil.

Ms

40 14. The process of Claim 13 wherein each R is CHs, and X is Cl or Br.

15. A compound of formula XIlI,

45 ( C Oq R

: -COOR

S~ (XIII)
HN
X

in which .

§5 each Ris mdependently C1-C; alkyl; and
X halogen.

16. The compound of Claim 15 wherein each R is selected from CHs, CzHs, and n-CsHy.
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each R is independently [err] al kyI whi ch conpri ses 55

conpound of fornmula XlIi Bl COOR [err] 1
as defined above; and X |s haI oge o%ﬁﬂgéggtrong base in ?(\l ’H)Mlum
solvent; or 15 (b) reacting a conpound of formula (

whi ch MS1VSTH§Q§MbounMbetd’ia"ﬁ1@hﬁ§ﬁnf(l‘saqﬂgf&r catal yst and a strong base |n an
aprotic solvent. 30 12. The process of Claim1ll wherein each Ris selected

from [ er nd. . coMpduin® 61808m f1 & whgdsinees RgCm axpoand of formula X1, COOR 35
[err] 40 in which 45 each R is independently [err] alkyl; and X is
hal oge#, 19hA cémmonyoffreda X¥d) treating a di (Cl1 -C6 al kyl)
1, 3-acet one-di carboxyl ate, 50
[err] 55.in which Ris as defpred above, with a 2-hal oet hyl am ne
hydrohal i de salt, XCH2CH2NA2. HX, in which X is hal ogen, 23 EP 0 275 092
Bl in aqueous sol ution; or\\(b) ,COBRting a di (C1 -C6 al kyl)
1, 3- ac®®t one-di car boxyl at'e;

_ HN {XV)

15 OMs
L in which
; / Ms is mesyl; and
-/ each R is independently C-Cs alkyl.
20
20. The compound of Claim 19 wherein each R is selected from CHs, CzHs, and n-CsHy.
21. A compound of formula XVl
26 COOR
. COOR (XVII)
), HN
30
in which
each R is independently C1-Cs alkyl.
35
U 22. The compound of Claim 21 wherein sach R is CHz, Cz2Hs, or n-CsHy.

Claims for the following Contracting State : ES

40 1. A process for producing a diester of formula X,

COOR

(X11)

50
' in which
each R is independently C1-Cs alkyl,
which comprises
(a) cyclizing a compound of formula XVI,
65
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COOR 5 COOR 0 10 in which Ris as defined above, with HOCH2CH2NH2 i n

an aprotic solvent to produce mne (XIV); COOR [
t he hydroxyenamne (XIV) with %‘bé(}r’@ﬁyﬁafde and a base in 6Imm|w|1n|“|“|”“|
sol vent to produce a nesyl enam ne (XV); 25 COOR COOR 3

HN COOR (XV) [err] 35 in which
Ms is nesyl, and treating the nesylenamne (XV) with an al kali netal halide
in an aprotic sol vent oduce the conpound of fornula XiI1. 40 14. The
process of C aim 13 d’ﬁ [err] and X is O or Br. 15. A
conpsund of fornula Xl whi ch 55 (ach Ris

i ndependently [err] alky nd X hal ogen. 16. The conpound of C aim 15
wherein each Ris sel ectge—l-(o_m [err] 24 EP 0 275 092 Bl1 17. The

conmpound of C aim 15 wherei n>g< is G or Br. 18. The conpound of Caim 15
wherein each Ris [err] and isd. 5 19. A compound of fornula XV, COCR.
[err in whi ch I\/B S rresyl and each R is independently [err] al kyl. 20 20.
The conpoud%l‘” cEel n each Ris selected from[err] 21. A

conmpound of f r’srﬂfda#"ﬁ‘?/f’“?m’e an

alogen,
with a hindered amine in an aprotic polar solvent; or
15 . (b) reacting a compound of formula XVII
_ | Wi COOR
N '
20 COOR
H , (XVII)
25 in which
R is as defined above,
with a 2-haloacetaldehyde, XCH2CHO,
in which
[ X is halogen,
N 30 in aqueous solution.
2. The process of Claim 1 whersin each R is CHs and X is Br or Cl.
3. The process of Claim 2 wherein X is Br and the 2-bromoacstaldehyde is prepared by acid hydrolysis of
- its di(C1-Cs alkyl) acetal.
U/

4. The process of any one of Claims 1 to 3 which further comprises saponification of the thus-formed
diester (XIl) to the corresponding diacid (XII, R = H).

40 5. The process of Claim 4 which further comprises
(a) esterifying a compound of formula (Xll) in which both R groups are hydrogen to form a
compound of formula (XVIII)

COOH
45

[\

OOR

50

(XVIII)

in which the R group in position 1 is atkyl;
85 (b) decarboxylating a compound of formula (XVIII) to form a compound of formula (XIX)
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25 COOR [err]

(XVI1) 30 in which each Ris ind [err] al kyl. 35
of Claim21 wherein each Ris [erT] éesrﬁdr%shfor t he foIIovmn lmrr I'
State: ES 40 1. A process for producing a diester of fornula*XF,

[err] 50 in which each R is independ y Cl -C6 al kyl, which conprises (a)

cyclizing a conpound of formula XVi, 5 [err] 10 in which Ris
as defined above; and X i s hal ogen, Ri%der ed anine in an aprotic

pol ar solvent; or 15 (b) reacti a conmpound of formula XVII [err]
25 5 1in which Ris as defined above, with a 2-hal oacet al dehyde, [err]
i n which X is halogen, 30 I n aqueous solution. 2. The process of

Claim1 wherein each Ris [err] and X KL*Br or . 3. The process of Claim
2 wherein X |s Br and the 2- bronnacetaldehyde is prepared by acid

hydrol si s oP" Itsﬂ&P'@L acetal . 4. The process of any ane of
d ai m§ 1to \ﬁ@i" ge Wméw'@a%ﬁr pide o rapfpigqhde[ ‘ﬂé°’?‘rﬂf§’!“Pér"

di ester (X 1)° e orresponding diacid (X, R = . 40 5. The process
of Caim4 which further conprises (a) esterlfylng a conpound of formula
(XI'1) in which both R group8 are?hydrogen to forma

15 ' |
| AT, ] J\/(COOR (I or (1a)
i il N -

0 L

U/ 3 2
20 :
wherein Ar is substituted or unsubstituted phenyl, 2- or 3-furyl, 2- or 3-thienyl, or 2- or 3-pyrryl and
which, if substituted, can have one or more C1-Cs alkyl, Ci-Cs alkoxy, or halo groups in any
available position on the ring, and R is hydrogen (formula I) or alkyl of 1 to 12 carbon atoms (formula
1A).
25
6. The process of Claim 5 which further comprises one or more of the steps:
(a) converting a compound of formula (I) to a pharmaceutically acceptable salt of a compound of
formula (I); or
\/ (b) converting a salt of a compound of formula (l) to the corresponding free oompound of formula (1);
30 or
(c) esterifying a compound of formula (l); or
(d) converting an ester of formula (IA) to the corresponding free compound of formula (l).

7. The process of Claims 5 and 6 wherein the compound formed is 5-benzoyl-1 ,2-dihydro-3_l-_l-pyrrolo(1 2-
_ 35. a)- pyrrole-1-carboxylic acid or a pharmaceutically acceptable salt or a)- pyrrole-1-carboxylic acid or a
L/ pharmaceutically acceptable salt or ester thereof.

8. A process for producing a compound of formula Xvi,

40
- COOR

COOR (XVI)
45 : N
\
T\

X

50
in which
each R is independently C1-Cs alkyl; and
X is halogen,
which comprises
55 (a) treating a compound of formula XIH,
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compound of formula (XVII1) [err] in which the R group in position
al kyl; 55 (b) decar boxyl agy ound of fornula
conmpound of forrmula (X X) 26 EES%EQ%EBQZ Bl [err] and ti.\mm“ “

aroyl ation of a conmpound of formula (XIX) with an am de or wmorphol i
forma conpound of forrrulaé?()‘, or (1A 6 7 20

[err] wherein Ar is substi ed or unsubstituted phenyl, 2- or 3-furyl, 2-
or 3-thienyl, or 2- or 3-pwrryl geﬁ which, if substltxtith_cb, can have one or
nore [err] alkyl, [err] al ; hal o groups in any avail able position on
the ping, and R is hydriggen (forrrula ) or alkyl of 1 to 12 carbon atons
(formula IA). 25 6. The process of Caim5 which further conprises one or

i

to *

nore of the steps: (a) co ting a conmpound of formula (1) to a
pharmaceutically acceptabl e It of a compound of forrmula (I); or (b)
converting a salt of a conpound of formula (1) to the corresponding free
conpBund of f rrrul a (l); 30 or (c) esterifying a conpound of formula
(1); or (d) g =l 2y of formula (IA) to the corresponding free
conpound ofm{h%r f(ggegf h fsgﬁ Qrocess of Clains 5 and 6 wherein the
conpound fq |s r¥z d| hydr o- 3H pyrrol o(1, 2- 35. a) -

pyrrgle-1- car q)g%i én, acid or a phar maceutically acceptable salt or a)-
pyrrol e-1- qag@,gmélsblgt,oam d or a pharmaceutically acceptable salt or ester
thereof. 8. A process for producing a conpound of formula XvVI, 40 COOR COOR
(X1 ) [oer Mo fbbeisbr ClainthwRsashodth Ris CHAABSICEN by CL - C6 al kyl; and X is
ogen, which conprises 55 (a) treating a conmpound of formula X II,
27 20 10. The process of Claim 9 wherein X is Br and the 2-bromoacstaldehyde is prepared by acid hydrolysis of
its di(C1-Cs alkyl) acetal.

11. A process for producing a compound of formula XVii

s COOR
. , (XVII)
. Y _COO0R
o/ %
in which
sach R is independently C1-Cs alkyl,
35 which comprises
b (a) reacting compound of formula Xl
COOR
40 .
: COOR '
. \ - {(XIII)
HN
45 - 't.
X
in which
R is as defined above; and
80 X is halogen,

with a strong base in an aprotic polar solvent; or
{(b) reacting compound of formula (XV)

55
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EP 0 275 092 Bl [err] 10 in which R and X are as defined above, with a

2- hal oacet al dehyde, XCH2CHO, in J : X is hal pdiK i '
solution. 9. The process of d ai \r%HB&g#eur%é‘,iBn1 each Ris [err] f“lmllrmmm" 5'
Cl. 20 10. The process of laim9 wherein Xis Br and the. * ¢ bt #® s
2-brompacet al dehyde is prepai@gdaby acid hydrolysis of its [err] alkyl)
acetal. 11. A process for ucing a conpound of forrmula XVil 30

[err] in which each Ris in{ependegar y C1 -C5 al kyl, 35 whi ch conpri ses
(a) reacting conmpound of faq XTIl [err] 45 in which(f)s as defined
above;s and 50 ¥N' s halogen, with a strong base in an aprotic

pol ar solvent; or (b) reac\ing conpound of formula (XV) 55 28 10

Re)

[err] in which Ms is nesyl, h a phase transfer catal yst and a strong
base in an aprotic solvent. 120MEhe process of Claim 11l wherein each Ris
selected from[err] 15 13. A process for producing a conmpound of formula
Xlll’1QIX}Q[§HJAcMN%iWhiCP each R is independently [err] alkyl; and 30

. in S mesy
X is hal ogen with a phase transfer catalyst and a strong base in an aprotic solvent.

12, The process of Claim 11 wherein each R is selected from CHa, C2Hs, or n-CzHy.
15 '
13. A process for producing a compound of formula XIil,

\
U - COOR
20
COOR
\ {XI1I)
HN
25 v
X
in which
b- each R is independently C1-Cs alkyl; and
30 Xis halogen,
which comprises
(a) treating a di{(C1-Cs atkyl) 1,3-acetone-dicarboxylate,
' COO0R
_ 35 _ )
N *cooa
: 0]
40 in which R is as defined above,
with a 2-haloethylamine hydrohalide salt,
XCH, CH2NH2.HX, in which X is halogen,
in aqueous solution; or : :
(b) treating a di(C:-Cs alkyl) 1,3-acetone-dicarboxylate:
pn .

COOR

*/ COOR
0-
in which R is as defined above,

with HOCH,CHzNH: in an aprotic solvent to produce a hydroxyenamine (XIV);

50

56
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L

Mi ch conprises (a) treating a di(ClL -C6 al kyl) 1, 3-acet one-di car boxyTl at e,

err] 40 in which Ris as f ove, with a 2-h TR
'Ihydrohal ide salt, XCH2CH2NH2. Hfl“ﬁ%'rﬁﬁifbcﬁ‘ijx i's hal ogen, |?1(|mgmla“|nﬂ|" |“I
solution; or (b) treating a di(ClL -C6 al kyl) 1, 3-acetone-di earboxyl ates 4%
[err] in which Ris as def] gg above, with HOCH2CH2NH2 in an aprotic

sol vent to produce a hydr amne (XIV); 55 29 COOR HN

(XI'V) OH 10 treating theghydrgggnanm ne (XIV) wth nmesyl chloride and a
base in an aprotic sol veth t@ produce a nesyl enamne (XV); COOR 15 [err] in
which Ms is mesyl, 254y and treating the mesyl enggreg (XV) with an

al kali nmetal halide in &n aprotic solvent to produce the conpound of
formula XiII. 14. The prpcess of Caim 13 wherein each Ris selected from
[err] 30 15. The process of laim13 or 14 wherein Xis Gk or Br. 16. The
process of C aim 15 wherein ch Ris [err] and Xis O. 17. A process for
E);(S/)d’ﬁzz)ng Qregt%rgr%%%ggro%fenafm?nrer&lll)awiév %%\‘/‘:i[cg%? anga ﬁe%?ncﬁqrof\i/%sqlvgntﬁ%grwiuce &nd
each Ris i'?le%%"gﬁ‘('ﬁ‘gr(n)t(\?'y Cl -C6 al kyl, which conprises treating a di (Cl1 -C6
al kyl') 1, 3-acetone-di carc%%ﬁyl at e,

16

\ COOR (XV)
N
I\

20

OMs

in which Ms is mesyl,
25 and treating the mesylenamine (XV) with an alkali metal halide in an aprotic solvent to produce the
compound of formula XIIl. .

14. The process of Claim 13 wherein each R is selected from CHj, C2Hs, and n-CsHy.
30 15. The process of Claim 13 or 14 wherein X is Cl or Br.
16. The process of Claim 15 wherein each R is CHs and X is Cl.

17. A process for producing a compound of formula XV
35

W, COOR
\ COOR _ (XV)
40 ' HN

OMs
45 _
in which
- Ms is mesyl; and
each R is independently C,-Cs alkyl,

which comprises treating a di(C1-Cs alkyl) 1, 3-acetone-dicarboxylate,
50

COOR

)/\/ CO0R
0-
in which R is as defined above,

with HOCH2CHz2NHzin an aprotic solvent to produce a hydroxy-enamine (XIV);

55

30
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50 COOR 55 _ . i 1 . HOCH
Lo anen s cetu e g Sreo s L MBHENEI

[err] and treating the hydroxyenanine (XIV) with mesyl chloride and a’base
in an aprotic solvent. 18. TQS Rrocess of Claim1l7 wherein each Ris
selected fromJ[err] 15 Reve |8atlons Revendl| catl ons pour les Etats
contractants sul vants: AT, EE, GehoRE FR GB, GR IT, LI, LU N, SEJ)
1. Proc~d6 de production d, fester de formule X1, 20 COOR 25
COCR s : HN (Xr1) 30 ( qgﬁs | aquel | e chaque
groupe R represente, indépendamment, un groupe alkylé C, a GCs, qu
consiste (a) a cycliser un 0s4 de fornmule XVlI, 35

~ Zz XV) (XVl) 40 x 45

' H . . - .
dans laquelle Rr~pond | |a d6?|n|t|on pr~citde; et X repr6sente un
hal og8ne, avec une amine a enconbrement st6rique dans un solvant polaire

. . a . - .
ﬁpr otique; tr'e}igng(tm hy%ro];(%lngn%ner (xi'i‘/? !mrth gensylcc%gp&sa%d g%?sg\f ?nr g%]gp%ﬂg(églvlenéo CCIR COOR 55

18. The process of Claim 17 wherein each R is selected from CHs, C2Hs. and n-CsH;.
15

Revendications
( Y, Revendications pour les Etats contractants suivants : AT, BE, CH, DE, FR, GB, GR, IT, L1, LU, NL, SE -
\J 1. Procédé de production d'un diester de formule X,
20
COOR
25 l ' . CO0OR (X I I)
K/ 30 dans laquelle
chaque groupe R représente, indépendamment, un groupe alkyle en C; & Cs,
qui consiste

(a) & cycliser un composé ds formule XVI,

35 COOR
/
(XVI)
40
45 dans laquelie
R répond 3 la définition précitée ; et
X représente un halogéne,

avec une amine & encombrement stérique dans un solvant polaire aprotique ; ou

(b) & faire réagir un composé de formule XVII
50

COOR
CO0R

55 H ' (XVIX)

31
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EP 0 275 ON9231 , 120 hiji tiii 1—H——e—+—M
S * dans laquelle Rrepond h la bt £ pr6citee, avec

2- hal ogdnacet al dehyde de f or nul ﬁf&%—%&dans | aquel le 5 1 I"l"JIIH "III " IIII
represente un hal ogbne, en sol ution aqueuse. 2. Proced4 sui o s
revendi cat i a@anslaquélieans | squel chaque groupe R represente un groupe CH3 et X
represent e Br Pupédd.3 |14 Gsfidiionpréradle sui vant |a revendication 2, dans |equel
X repr esent eveBun 2thalbgénabétakiényas &4 faintlhyotiecizt prepar 6 par hydrol yse aci de de
son di- (al kyens iagpelle, & Cs)-acdtal. 4. Proc6de suivant |'une quel conque des
reverfdi cat i onsX représeBte ughaloggomsi ste en outre A saponifier |e diester 15
(XI'1) ainsi o aluign ayeyse. di aci de correspondant (XIlI, R=H). 5. Procede

suivant _|a revendication 4, qui consiste en outre (a) a esterifier un
conpose?® cfé°°ef‘?5§r ?Hma%zo'cng?\‘/P')d,'CaﬂP&n% denpgigauel ehapussgroupasR (aptegntes urRgroener Greesident  J)

| hydr ogbri#P®sp¥RP" ®dt'mer” un conpose de fornule (XVill) 20 w OOH 25

N CxVA | )P30, ns |aquelle |e groupe R en position 1 represente un groupe
al kl e; Jr*b) ;ﬁe‘%r%sf%?’ﬁi yeapicatipp ?'Ig’s?fg | Xjepipenni, Ar St lexpromarstaiddhyder st prépardn
compose dE O HUT e CXIKTOE Eyip Pyt % CXI X) (c) & aroyler un conpose

Sgr ‘;rfgr 214'( %rﬁogﬁﬁjﬂ ?%Ega[?ﬂ&u@%f &&;ﬁgo'ﬁd WhsisleUnTote & BpS PR RSE
1
(1) ou {%/&) o) o cil6 Comespordant ¢4, ) N 32 dans |aquelle Ar
gqggese?t e’édg.éué%pma&ﬁgm{%A'gmcws‘abg%%l e, 2- ou 3-t h!denyl e oupe%-_ ou
-pyrryle 5@) a estérifistUSédnipdés 8! fdAile P Sbdnk UK 1894 HeuxSarblpeE R rebid ue,
Pedt port er Mytrogine,PobiForRe s @pPosd as fozjfd{é/d)@?mg% uC, a Cs, &l ;?Sxy gﬁ a xeglt C6 ou
hal ogeeno dans n'inporte quelle position disponible sur | e noyau, et R
représente |' hydrogbne (fornule 1) ou ogfioupe al kyle ayant 1 a 12 atones
de carbone (fornmule IA). 32

i\
25 N OO0R
P (XVIXII)
/ :
ao .
dans laquelle e groupe R en position 1 représente un groupe alkle ;
(b) & décarboxyler un-composé de formule (XVIll) pour former un composé de formule XD
. / \
Y N OOR
40
CXIX)
(c) & aroyler un composé de formule (XIX) avec un amide ou morpholide pour former un composé
de formule (I) ou (IA)
45

50

€ 7
0
At /[ /” COOR (I) ou (1a)
ﬁ N \/(
N
3 2

dans laquelle Ar représente un groupe phényle, 2- ou 3-furyle, 2- ou 3-thiényle ou 2- ou 3-pyrryle

56 substitué ou non substitué et qui, s'il est substitué, peut porter un ou plusieurs groupes alkyle en C;
& G, alkoxy en C; & Cs ou halogéno dans n'importe quelle position disponible sur le noyau, et R -
:‘eprésente I'nydrogéne (formule I) ou un groupe alkyle ayant 1 & 12 atomes de carbone (formule
A).

32



6. Proced4 suivant |la revendication 5 qui conprend en outre
-pl usi eurs des etapes consistant: E‘?@ﬂ% %qsformer un corrposH'mwmwumlmlll
(I') en un sel pharnaceutiquenent "acceptable d un conpose de formule (In) 5 =
ou (b) a transfornmer un sel d' un conpos6 de fornule (1) en'le conpose libre
cor r es pog)d pricsdduil ik @évendieation 5, qui cdmpren@én bidide LRe BPHItHidulsidBs thifds eetisigamd de
formule (1) (a) QUirddbferhef ) cBmpdsd el PR (NUsh @B tseIr praenabaitiGishent (dcddptabl d'éh
conpose | i br eonposérdedmod @nioude fornule (1). 7. Proc6dd suivant |es

revendi cat i oisa Fraretornigr udl a¢lsi'uh eoromisé Hefomang() 24 lof @mpEsé dibre cbrreapandant de formule

5- benzoyl -1, @000 di hydr o- 3H pyrrol o(1, 2-a) pyrrol o- 1-car boxyl i que ou un
de ses sel s L2 estdrifierun shrapostdeiomiule B neuienaccept abl es ou bien |' aci de

5- p- ani soy| - () 2irefistesmer 8o Siter 99 forrnienlAd s leLpmpas fitwe earrbspopdanideyiormylad)-ou un de

ses sels ou esters pharmacouti quenent acceptables. 8. Proc~d6 de production
d' un conﬁao?@"%ﬂ? quiypthqsereWi,caﬁg_rg foetc§z dons lequel le composé formé est |'acide 5-benzoyl-1,2-

COOR 10 dihydro-SE-pyrrol?ﬁ ,2-a)|?yrrolo-1$?@qxx 'qzs ou un de ses sels ou esters pharm.aceutiquementx

dans | aquela?cémﬁﬂ%fgg'%;' brgige S n}@?g\f%;g%%b“afﬂ’(ﬁ?ﬁgr?c'ﬂ'ﬁ*ﬁﬁ’f?ft’cam‘?xyé]?”(?u%’e“"a‘ﬁ(yI e

en Cl a C6%P"eRY il 530 qui consiste a traitor un

conpose ge J o R (XFIT) TiN 40 x
dans Lsaq%elpfogg%"ggﬁmél'érﬂlénp%n en augforg!f"??](}nti ons prdcitbes, 45 avec un
2- hal ogdnac6t al déhyde de formul e XCH2CHO, dans | aquelle X reprdsente un
hal ogene, en sol ution aqueus®€0dR0 9. Proc6de suivant |a revendication 8,
dafis | oquel chaque groupe R/fepresente un groupe CHa et X repr~sente Br ou
8. 10. Procede suivan evendi cation 9, dans loquel X represente Br et
| e 2-kr omac~t al dehyde 6par 6 cpaR hydrol yse acide ¢gvson di-(al kyle on

C, a C6)-ac6tal. 55 11.~RroC e production d' un conposd de fornule XViI
33 \
26 X
dans laquelle
) chaque groupe R représente, indépendamment, un groupe alkyle en C; & Cs ; et
U/ X représente un halogéne,
30 qui consiste

2 traiter un composé de formule Xilil,

COOR
., % \ COOR (XI1I
W, | | )
Hy
40 \
X
dans laquelle
R et X répondent aux définitions précitées,
45 avec un 2-halogénacétaldéhyde de formule XCH2CHO,
dans laquelle

X représente un halogéne,
en solution aqueuse.

so 9. Procédé suivant la revendication 8, dans lequel chaque groupe R représente un groupe CH; et X
représente Br ou Cl. '

10. Procédé suivant la revendication 9, dans lequel X représente Br et le 2-bromacétaldéhyde est préparé
par hydrolyse acide de son di-(alkyle en C; & Cg)-acétal. -
© 55
11. Procédé de production d'un composé de formule XVil

K x)



EP O 275 092 B1 o 27

[ '"P11(2121211~12172212 211211 111 Eﬁch (XVI 1) COCR d

chaque groupe R repr-~sente, mdéébé_%-’dné% un groupe al kyI mﬁw@@m I”"I
qui consists (a) a faire rdagir un conpose de fornule XAll

il-1hN Coo (XI11r) 20 dans Iaquelle 25
R r~pond & la definition e de et X represente un hal ogbne, avec une
base forte dans un sol yfint pol aire aprotique; ou bien (legijajre rdagir un
conposd de fornule (XV)j{30 ¢ogr COOR

(XV) 3HN 35 Ov6 40 HN s laquelle Ms represente un groupe nesyle, avec
un catal yseur de transfery de phase et une base forte dans un sol vant
aprotique. 12. Proce fvant |la-revendication 11, dans |Isquel chaque
groupe R est ChOISI entre |l es groupes CH3, C2Hs et n Cal -1. 45 13. Procdd6

de producFF “He n conpos4 de fornule Xl 11, COOR s
g gl'_cN)% réa%nt‘as ing [lf@[nfn@ntgqp groupe alkyle en Ci & Cs,
qui consn

{a) & falre réagir un composé de formule XHI

COOR
15
o \ COOR

R e : (XIIT)
N\ \

20 -

X
dans laquelle
25 R répond 2 la définition précitée ; et

X représente un halogéne,
avec une bass forte dans un solvant polaire aprotique ; ou bien
(b) & faire réagir un composé de formule (XV)

~ COOR
\: - _coor -
{XV)
HN
35
Y :
© OMs

40 dans laquelle Ms représente un groupe mésyle,

avec un catalyseur de transfert de phase et une base forte dans un solvant aprotique.

12. Procédé suivant la revendication 11, dans lequel chaque groupe R est choisi entre les groupes CHa,

C2Hs et n-CzHj.
45
13. Procédé de production d'un composé de formule XIII,
COOR
50 - g\/ COOR -
, {XII1})
- HN

55 \

X

dans laquslle
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chaque groupe R represente, ind6pendament, un groupe al

1 ?222?222%?261?2223?2?@ de of “EBORESER ' Loy 5 Tllﬂl!ﬂlmgngmumi |
~ ~ ~ ~ CO 10 arfs *
| oquol R r~pQRshub glodpetRfebbdnteOiRddpbritariineit, un Jiase siyictRlpaenhydr ate de

2- hal ogdnet hw,eﬁfgmedﬁh&@gém,ll e XCH2CH2NH2. HX, dans | aquelle X represente un

hal ogene, Hiiconsiste en sol ution aqueuse ; ou bien (b) a traiter un
1, 3- ac~t one- @) Tty edcétonbadiddiboXytatekdpl db(altyle €Caa Cy) COCI R 20 COOR dans

quuels R repond a la ddfinition precitee, 25 avec un conpose de
formul e HOCH2CH2NH2 dans un sol vant aprobbgﬁe pour produire une

hydr oxy6nam ne (XIV) "COOR @ 30 cot
COOR HN (XIV) 35 OH Atraiter.
|* hydr oxyenam ne (XIV) avec |le chlog#e Frﬂ?ﬁl e et une base dans un

sol vafft aprotique pour produire une m-syl 6nam ne (XV); 40 cOoR C COOR 45
(XV) GCs 50 dans l|aquelle

HI\/El repr esent%a"flﬁq '§g?f ition précitée. . 5i ¢ or ec un
hal ogenur e f"° grq'gb‘ifﬁéi%"{mn? f %%”F@ﬁ*&?g@*mﬁgﬂgéuvg’?@{ﬁ g(

corrpo&e de fé?"i?r Ie B Bien14- Procede suivant |a revendication 13, dans

| equel chagqg X represente C ou Br.
15. Corrposewgeg{ror mul & cﬁ?’fe%%%&ame% RHE o 62 B
v

.-\/‘ COOR

20 .
- COOR
o

dans lequel R répond 2 la définition précitée,
25 avec un composé de formule HOCH:CH2NH: dans un solvant aprotique pour produire une
hydroxyénamine (XIV) ;

COOR

~ 30 LC OO0R
/
35 \/\

OH

(X1IV)

& traiter I'nydroxyénamine (XIV) avec le chiorure de mésyle et une base dans un solvant aprotique
pour produire une mésylénamine (XV) ;
40

COOR

/&/COOR

45 . HN . ' (XV)

L,\

OMs

50 )
dans laquelle Ms représente un groupe mésyle,
et & traiter la mésylénamine (XV) avec un halogénure de métal alcalin dans un solvant aprotique
pour produire le composé ds formule Xlil.

55 14. Procédé suivant la revendication 13, dans leque! chaque groupe R représente un groupe CHs et X
représente C| ou Br,

15. Composé de formule XIiI,

35



EP O 27s 092 B13-1 111111! 1112121 211210110 11 111 COOR j/J/ COOR

(XI'11) H N 10 dans laquelle chaque reor6sente, i ndeg m :
groupe alkyle on O A C6; et X p?gisg#}ﬁn hal ogene. i5 1 m ]II""“"III,
suivant |a revendication 15, dans |equel chaque groupe R est choisi tenf'res *
| es groupes CH3, C2 Hs et n Ca H7. 17. Conpos4 suivant |a revendication 15,

dans | equel X represente M@RBr. 20 1& Conpose suivant |a revendi cation
15, dans | equel chaque gr Ppe resente un groupe CH3 et X repr-~sente

C . 19. Conpose de forrrul (XIII) COOR \
ZCOOR HI N (XV) Ows 35 dans
| aguel | e Ms repr6sente u groupe nesyle ; et chaque groupe R reprdsente,

i nddpendanment, un group yI e en G & C6. 20. Conpose suivant |a
revendi cation 19, dans quuel chaque groupe -R est choisi entre | es groupes
CH3, 40 C21-1 et n-CaH. x21. Conpose de fornule XViIlI COOR 45 COOR

(XVI "9 HN 50 LW dans | aquel |l e chaque groupe R

representé’anﬁ'?ﬂi'e'f?endam'ren al k en C, 55 22. Conpos4
suivant |a r%g@f?cﬂ“&‘a?ﬁ i"te' g&e"ﬁ’ gt u ’{Wa‘t?ﬁé'kﬂ?%ﬁgﬁé r¥prdsente un
groupe CH3, ol g Pf'® Revendi cations pour |'Etat contractant sul vant:

ES 3615 1 %:t): os% sui Qn? |§vend atlon1 da que ro pe st% { Iesl&oupg's]'&& 11111
R otk | gnae eates B g

1. Proc

~~~/ (XI 1)
, v 17. Composé suivant la revendication. 15, dans lequel X représente Cl ou Br.
N

20 18. Composé suivant la revendication 15, dans lequel chaque groupe R représente un groupe CH; et X
représente Cl.

19. Composé de formule XV,

2 COOR
\ coor
C HN (XV)
" % \ |
OMs
35 dans laquelle
U Ms représente un groupe mésyle ; et

chaque groupe R représente, indépendamment, un groupe alkyle en C; & Cs.

20. Composé suivant la revendication 19, dans lequel chaque groupe R est choisi entre les groupes CHa,
40 C2Hs et n-CzHy.

21. Composé de formule XVl

COOR

//E::;,cooa ) (XVII)
HN ) .

dans laquelle
chaque groupe R représente, indépendamment, un groupe alkyle en C1 & Cs.

45

65 22. Composé suivant la revendication 21, dans lequel chaque groupe R représente un groupe CHs, CzHs
ou n-CsHy.

Revendications pour I'Etat contractant suivant : ES

36



10 dans | aquol eo chaque- groupe R represente, ind6pendament,

.alkyle en G a C6, qui consiste bgomogzgq) & cycliser un Cm Fﬁl‘”‘m”m

formule XVI, COOR 20

(XVl) 25 Xdans | aquel | e Rr6ponda|a

def i ni t 10N PRE&REIds PRAudtibn dur’ Bgtee aeRinlell, hal ogene, 30 avec une amne a
enconbrenent sterique dans un sol vant polaire aprotique; ou bien (b) &
faire r6agir un conpose de f le XVI1 COOR 35 H-f

(XVI1'1 40 dans laquelle Rre % B 1 1a definition pr6citoe, avec un

2- hal ég6bnacet al dehyde de fofnmul e XCH2CHO, dans | aquelle 45 X

reprdsente un hal ogbn engsol uti on aqueuse. 2. Procddg stvant | a

revendi cation 1, dans Broupe R represent groupe CH3 et X
represente Br ou . 18" Prycedd suivant |a revendication 2, dans | oquel
X reprb6sente Br et |e 2-pronafetal déhyde est pro6pare par hydr ol yse aci de de
son di% (al kyl e on C, A GCs)-acdtal. 4. Procod4 suivant |'une quel conque des
revendlcatlon a 3, qui consiste en outre A saponifier | e diester 55

Saafl
(XI1) ai nsiT ol ig@géﬁrgg@e%eﬁﬁdéggxdm Whod Boloer 3 &) . Proceds

61
sui vant | aqg Ion qui consi s est erifier un

. CONMPORo6 @E aH dompSia1aS rdrAGiIRN| € | es deux groupes R reprdsentent 37
EP 0 275 092 B1 I1I|I113|ILI1111111 lll I'hydrogene pour former un conpos6
dejorrrul e XIl) COOH 6 NS~-KFHAO
U

2 . l L coor
NN (XVI)
25 X
dans laquelle
R répond 2 la définition précitée ; et
k/ X représente un halogéne,
80 avec une amine & encombrement stérique dans un solvant polaire aprotique ; ou bien
{b) 2 faire réagir un composé de formule XVil
COOR
36
N CO0R
H (XVII)
40
dans laquelle
R répond 4 la définition précitée,
avec un 2-halogénacétaldéhyde de formule XCH.CHO,
dans laquelle
45 X représente un halogéne,
en solution aqueuse.
2. Procédé suivant la revendication 1, dans lequel chaque groupe R représente un groupe CHs; et X
représente Br ou Cl.
50
3. Procédé suivant la revendication 2, dans lequel X représente Br et le 2-bromacétaldéhyde est préparé
par hydrolyse acide de son di-(alkyle en C: & Gg)-acétal.
4. Procédé suivant l'une quslconque des revendications 1 & 3, qui consiste en outre 2 saponifier le diester
55 (XI) ainsi formé en le diacide correspondant (Xll, R = H).

5. Procédé suivant la revendication 4, qui consiste en outre
(a) & estérifier un composé de formule (Xl), dans laquelle les deux groupes R représentent

37



(XVI'11) dans laquelle | groupe R en position 1 reprdsente~Hﬁ-gf0Upe—afk7Té___
(b) h decarboxyl er un conpos6 d XVI11) pour for

formule (XIX 16 Nt N<COOR 20 (XI%B%%équ et (c) a aroyl rjmmm “
formule (XIX) avec un am de ou norpholide pour forner un c or srul+e
(1) ou (I Arnfrogene, pdur Asimer un corﬁ@ﬁm formule (XVIII) tl) ou
(A 35 2 dans | aquelle Ar
repr6sente un groupe phdnyle 2- ou 3- fabaﬁe 2- ou 3-thidnyle ou 2- ou
3-pyrryle substitu4 ou non substitue qui, s'il est substitud, peut
porter un ou pIu5|eurs groupes al kyfe\\en C, a C6, alkoxy en C, & Cs ou

hal ogeno dans n'inporte quelle posiNi digggpi bl e sur |l e noyau et R 40
represente |' hydrogbne (fornule 1) groupe al kyle ayant 1 a 12 atones
de carbone (forrmule 1A). 6. Procedd ant la revendication 5, qu

conprend en outre une ou plusieurs des etapes consistant: (a) & transforner
un c8npose de formulo (1) en un sel gnq? ceutiquenent acceptable d' un 45
conpose de fornmule (1) ; ou (b) a trans orner un sel d'un conpose de
formls <'>das@.a iR ERIR é.w%s. onCPJ rss%ﬁtgfaﬁ bormule (1) ; ou (c) a
estérifier &?I (xvm gf@ gos%rdgtpé,%gg un ester
de fgrnulo IA en le co re correspo ant ae formilo ?@?. 50 7.
Procdd4 suivant |es revendlcatlons 5 et 6, dans |lequel |e conpose fornd est
|\ aci de 5-benzoyl -1, 2- dihydro-3H ol o(1, 2-a) pyrrol e-1-carboxyl i que ou
un-tle ses sels ou esters pharnmaceul] gipenent acceptables; ou bien |'acide
S-p- ani soyl - 1, 2- di hydr o- 3H pyrrol o PPRol e- 1- car boxyl i que ou un de
ses mel s ou esters pharnaceuti quenen ceptables. 56 8. Procede de
production d un conpose de fornmuls Xvil, 38 C L rm S COOR sCCOOOR
(XVl) 10 dans | aquell e chaque groupe R repr6sente i nddpendanment, un
groupe alkyle en C, a.Cs; et X repré&®Me un hal ogbne,

25 ot
(c) & aroyler un composé de formule (XIX) avec un amide ou morpholide pour former un composé
de formule (I) ou (I1A)

30

_Ar s { COOR (D ou (IA)

NN N
35

dans laquelle Ar représénte un groupe phényle, 2- ou 3-furyle, 2- ou 3-thiényle ou 2- ou 3-pyrryle
substitué ou non substitué et qui, s'il est substitué, peut porter un ou plusieurs groupes alkyle en C4
a Cs, alkoxy en C; & C; ou halogéno dans n'importe quelle position disponible sur le noyau st R

40 représente I'hydrogéne (formule 1) ou un groupe alkyle ayant 1 & 12 atomes de carbone (formule
1A).

6. Procédé suivant la revendication 5, gui comprend en outre une ou plusieurs des étapes consistant :
(a) & transformer un composé de formule (l) en un sel pharmaceutiquement acceptable d'un
45 composé de formule (l) ; ou
(b) & transformer un sel d'un composé de formule () en le composé libre correspondant de formule
M;ou
(c) & estérifier un composé de formule (J) ; ou bien
{d) & transformer un ester de formule (IA) en le composé libre correspondant de formule (I).
50
7. Procédé suivant les revendications 5 et 6, dans lequel le composé formé est I'acide 5-benzoyl-1,2-
dihydro-3ﬂ-pyrrolo(1 .2-a)pyrrole-1-carboxylique ou un de ses sels ou esters pharmaceutiquement
acceptables ; ou bien l'acide 5-2-anisoyl-1 ,2-dihydro-3ﬂ-pyrrolo(1 2-a)-pyrrole-1-carboxylique ou un de
ses sels ou esters pharmaceutiquement acceptables.
55
8. Procédé de production d'un composé de formule XVi,

38



qui consiste 75 (a) a traiter un conpos6 de

g( daﬁgologquel le R et X repondent ERX 3%n| %I Erl\llszf)rem t ees, ”ml,m"l.lu“""lll |”"'

2- hal ogenact al déhyde de fornul e XCH2CHO, 30 dans Iaquelle X
represente un hal ogbne, en sobori on aqueuse. 9. Procede suivant |a

revendi cation 8, dans | equel/ chague groupe R repr6sente un groupe CH3 et X
35 reprdsente Br 10. Proced6 suivant |a revendication 9, dans

| equel X represente Brfjet lie 2-br get al dehyde est prex@ré par hydrol yse
aci desde son di-(al kyl exg X g?-acetal. 40 11. Procede de production
d' un conpose de fornule I 600) : '

(XVI1 ) tCO-COR HN 50 -daRs | aquel | e chaque groupe R represente,

i ndépendamrent, un groupe alkyle en G a CO, qui consiste (a) a faire
reagir un. conpose de formule®™XI 11 55 39 *C L M S COOR \COOR

(XI11y% 10 an guelle R repond a | a definition precit~e et X represente
un hal ogen ro % K m§é aJI usnol \ﬁantlg}? ot| gue; ou bien
15 (b S s%% @it Wikl s AR 0 205
' un &ne
~~~~~~ (><V>
15 (a) & traiter un composé de formule XlHi,
i . COOR
~ .
—/ 20 /\ COOR (XIIX)
_ : HN
.\
.
25 X
dans laguelle

R et X répondent aux définitions précitées,
- avec un 2-halogénacétaldéhyde de formule XCH2CHO,
\/ 30 dans laquelle
X représente un halogéne,
en solution aqueuse.

9. Procédé suivant la revendication 8, dans lsque! chaque groupe R représente un groupe CHs et X
35 représente Br ou Cl.

N\ 10. Procédé suivant la revendication 9, dans lequel X représente Br st le 2-bromacétaldéhyde est préparé
par hydrolyse acide de son di-(alkyle en C; & Cs)-acétal.

40 11. Procédé de production d'un composé de formule XViI

CGOOR
(XVII)
% COOR
HN
50 dans laqusile
chaque groupe R représente, indépendamment, un groupe alkyle en C & Cs,
qui consiste

(a) & faire réagir un.composé de formule Xill

55

39



CDs 25 dans laquelle Ms repr6sente un groupe nesyle, avec un catal yseur de .
.transfert de phase et une base g un sol vant apr ot Hﬂ llul :
Procdd6 suivant |a revendicati Oﬁ% @ns | equel chaque gr(umm Emﬂm ‘ \

entre les groupes CH3, C2Hs et n-C3 H7. 13 Procede de produdtlén b

conpose de fornule XL, 88 COCR * $
oCOOR (XI11) HN 40 45 dans | aquell e chaque
groupe R repr6sente, in epeng gRENt, Uun groupe al kyle en C1 a C6; et X
represente un hal ogene, conS|ste (a) atraiter un(xiix)

1, 3-;acet one- di car boxpiat e de di-(alkyle en C, a Cs) de formule 50 COOR COCR
56 dans | oquol R r6po A la définition precitee, avec un hal ogenhydrate de
2- hal og6net hyl am ne de\f-erxnmul e XCH2CH2NH2. HX, dans | aquelle X 40 EP O

formul e HOCH vant aprotique pour produire une

275 092 1B1 11 *clllllllll&p repr6sente un hal ogbne, en solution aqueuse ;
ou bien (b) a tralter un 1, 3-acdtone-di carboxyl ate de di-(alkyle en G a
Cs) Ye f or mu "e COOR COOR
* ~
0* 10 dans 'a amPo '%%? q§f|n|t|on precit~e, avec un conpos6 de
e u
hydr OXye”a%@%m t’polltﬁ’e aprotique ; otx )de\\/) COOR COOR H
15 (b) 2 faire réaglr un composé de formule (XV} 20 VO1- OH
- COOR
‘L /
W \"  coor
20 HN (XV)
- OMs

25

dans laquelle Ms représente un groupe mésyle,
avec un catalyseur de transfert de phase et une base forte dans un solvant aprotique.

-/ so 12. Procédé suivant la revendication 11, dans lequel chaqus groupe R est choisi entre les groupes CHas,
CzHs et n-C3Hy.

13. Procédé de production d'un composé de formule Xiii,

s COGOR
¥ |
CCGOR . (XIII)
y .
HN
40 \_—
X
4  dans laquelle
chaque groupe R représente, indépendamment, un groupe alkyle en Cy & C; ; et
X représente un halogénse,
qui consiste
(2) & traiter un 1,3-acétone-dicarboxylate de di-(alkyle en C1 & Cs) de formule
80
C3O0R
A/COOR
55 c '

dans lequel R répond & la définition précitée,
avec un halogénhydrate de 2-halogénéthylamine de formule XCH2CH2NH;.HX, dans laquelle X

40



25 a traiter |I'hydroxyenam ne (XIV) avec |le chlor urm
_]lcj(r;;amtjiaze(;j(?/;]s %ogvangoaprotl qlﬁ‘&)ﬂgogaré)'dw r:a une mjsyl erﬂ"’"ﬂ”m"mﬂ&”ﬂ"l

(XV) HN 35 Ovs dans laquelle Ms reprdsente un groupe mdsyl e et fa trow

|l a ndsyl nami RpPrébedunddBgenbn hal ogenure de netal alcalin dans un sol vant
aproti que 40en solution aqaéusé ; gusehui re | e conpos4 de formule XiII. 14. Proc~d4
sui vant | a r @yemngietad 1,Bacétbde-dickativrylte Gaidi(alkyleag 02 a0k pdgfermileest choi si entre

| es groupes CH3, C2Hs et n-C3H7. 4s 15. Procdd6 suivant |a revendication 13
ou 14,5 dans | oquel X represente C ou Br.cddgr - Procede suivant |a

revendi cation 15, dans |oquel chaque grpupe R.represente un groupe CHa et X
represente C. 50 17. Procede de produ ion &)&p conpose de fornule XV, 55
41 EP027509281 [T T T T O T C

L 1S * (XV) 5

~~~~HY¥ Ovs 1 dienﬁ Iar%wel re ~sente un groupe ndsyl e et chaque
groupe R rep mﬂﬁéﬁ Eqﬁ% ge al kyle_on A Csddﬂ%ui
consiste A t AL °‘H?P " 28 t x% 8 ’éﬁ a"("*'ﬂ”k"yf’%“’e% 4"0s)

de formul e 1 0"“
~~~~~~~~~ COCR 0.0 20 dans I%ﬁuelle R rdpond a la d6finition precitee, avec
un corrpose de formul e HOCH2EYOR2NH2 dans un sol vant aprotique pour produire

une, hydroxydna- mne de fognul e &6(h\/) 25 COOR \ 6 COOR
v/ c
N\ 4 |
’ \/\ |
OH
25 3 traiter I'hydroxyénamine (XIv) avec le chlorure de mésyle et une bass dans un solvant aprotique

pour produire une mésylénamine de formule (XV) ;

| COOR
— -
% \ coor (XV)
/ .
HN
‘ 35 01 M
N S

dans laquelle Ms représente un groupe mésyle,
et & fraiter la mésylénamine (XV) avec un halogénure de métal alcalin dans un solvant aprotique
40 pour produire le composé de formule XIiI.

14. Procédé suivant la revendication 13, dans lequel chague groupe R est choisi entre les groupes CHs,
CaHs et n-C3Hy.

45 15, Procédé suivant la revendication 13 ou 14, dans lequel X représente Cl ou Br.

16. Procédé suivant la revendlca‘aon 15, dans quuel chaque groups R représente un groupe CH; et X
représente Cl.

s0 17. Procédé de production d'un composé de formule XV,

55

4



30 ~~~~HN *0 i-rn (XTV)

_O—|et~_~.~ ~~~~t 35 & traiter I sRam ne (XIV) avec |l f
mesyl e et une base dans un sol v%ﬁtﬂé’g)ﬁgﬁgﬁue. 18. Procé6de H“I“mnummgmm

revendi cation 17, dans |equel chaque R est choisi entre | es* grroupest

021-1s et 40 n-C3 H7. P B%Et anspr Uche PatentansprUche fUr fol gende
Vertragsstaaten: AT, BE, ) , FR @B, &R IT, U LU NL, SE 48 1.
Verfahren zur Herstellung i nes.bDhgsters der Fornel (XV1), COCR so~ ~ ~ ~~cO
50 | COOR (XI'l1) N55 worin jedes R
unabb~ngi g G - COs- Al kyl yhSt, unfassend 42 * ¥~ C L
M S (a) das Cyclisieren el ner Verbindung der Fornmel XvI COOR I N
COOR _ ( XVl ) 10 x worin R wi e oben definiert ist;
und 15 X Hal ogen i st, s€inemgehinderten Anin in einem aprotischen
pol aren Llsungsmttel; oder ( das Unset zen ei ner Verbi ndung der Fornel
XVI | °COOR . 20 (XVI1) vt COOR 25 worin R wi e oben
defi ni ertd?“%ja,q“%t el nem 2- Hal ogenacet al dehyd, XCH2CHO, 30 worin

s’ représente un groupe meésyle ;o

chaque groupe R représente, indépendamment, un groupe alkyle en C; i Cs,
qui consiste a traiter un 1,3-acétone-dicarboxylate de di-(alkyle en C; & Cs) de formule
15 '

COOR
L )/\/
U o CO0R
20 .
dans laquelle R répond 2 la définition précitée,
avec un composé de formule HOCH2CH2NHz dans un solvant aprotique pour produire une hydroxyéna-
mine de formule (XIV)
25
COOR
ﬁ COOR
i_/ i
30 HN
. \/\ {XIV)
OH : '
-
W, o '
A traiter I'nydroxyénamine (XIV) avec le chlorure de mésyle ot une base dans un solvant aprotique.
18. Procédé suivant la revendication 17, dans lequel chaque R est choisi entre les groupes CHs, C2Hs et
40 n-CszHy. ’

Patentanspriiche .
Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE

45 1. Verfahren zur Herstellting eines Diesters der Formel XI,

COOR

50 I (XII)

85
worin
jedes R unabhingig Ci-Cs-Alkyl ist,
umfassend

42



X Hal ogen ist, in wailriger Losung 2. Verfahren nach Anspruch 1, worin

Jades R CHa |st und X Br oder 3. Verfahr
2, worin X Br ist und der 2- Brorracet aI 3’5%93 durch saure Hyd(reﬂl.g ﬁamm Il

D (G -Q0-al kyl) acetals hergestelH wrd. 4. Verfahren nach 1rgendel ne

der Ansprt| clapdat ChtiSiodn sil@VeibiiiingdeFormaYxvisei f ung des dadurch gebi | deten 40
Diesters Q XI) zu der entsprechenden Disaure (XIl, R=H) unfalt. 5.
Ver f ahren nach Anspruch 4, wefLOBR unfassend (a) das Verestern el ner

Ver bi ndung der Fornel (XI1),/worm beide G uppen R Wasserstoff sind, umeine
Ver bi mdung der Fornel (| ) zu bilden 45 sCOGH 50

OOR (XVI11) 55 worin dile G Uppe R angRosition 1 Al kyl ist; (b) das

Decar boxyl i eren ei ner Ve g-der Formel (XVI11), um(&Vde Ver bi ndung der
Formel (XIX) 43 EP 0 2 092 BI * C L M S* N COOR 5\
(XIX) 10 zu bi |l den, (c) die Aroylierung einer Verbindung der
Formel® (XIX) mit einem Amid odyr Morpholid, um el ne Verbindung der For nel

(I') odor (1A 6 7 15 Ar  ~1c77 COOR (1) oder (IA)
NW 20 3 2 zu bilden, worin Ar

substi tui ertﬁ%e"&i&@@ﬁ#ﬁ%@@%ﬁ& uiertes Phenyl 2- oder 3-Furyl, 2- oder

3-Thi gnyl od rryl ist und vvelches falls Gs substltwert i st,
ei ne oder rremte.ﬁ&n GotiraBrieh Ak in einbnt aprGiisendh ko LARGREMER] RBENgr uppen an

i rgendei ner @ydas \Udsblibng: FdreRRACIGN FeasI Xwon des ngs 25 auf wei sen
karh und R Wasserstoff (Fornel ) odor Alkyl mit 1 bis 12 Kohl enstof f at onen
(Eornel 1A) ist. 6. Verfahren nacF gRspruch 5, weiter unfassend eine oder
mehrege der Stufen: (a) das Obe Iqlren_ei ner Verbi ndung der Fornel (I) in
ei n pharmazeuti sch annehnbaregf Sal z einer -' 30 (xvﬁlsar bi ndung der
Fornmel (1); odor COOR

"l

25

worin

R wie oben definiert ist,
¢ mit einem 2-Halogenacstaldehyd, XCH,CHO,
(7 30 worin '

X Halogen ist,

in wéBriger L&sung.

2. Verfahren nach Anspruch 1, worin jedes R CHg ist und X Br oder Cl ist.
35 _
k/ 8. \Verfahren nach Anspruch 2, worin X Br ist und der 2-Bromacetaldehyd durch saure Hydrolyse seines
Di(C1-Cs-alkyl) acetals hergestellt wird.

4. Verfahren nach irgendeinem der Ansprliche 1 bis 3, das weiter die Vefseifung des dadurch gebildeten
40 Diesters (XiI) zu der entsprechenden Disiure (Xil, R = H) umfaft.

5. Verfahren nach Anspruch 4, weiter umfassend
{a) das Verestern einer Verbindung der Formel (X1), worin beide Gruppen R Wasserstoff sind, um
eine Verbindung der Formel (XVIII) zu bilden
45

OOR
50

CXVIII)

65
worin die Gruppe R an Position 1 Alky! ist;
(b) das Decarboxylieren einer Verbindung der Formel (XVIl), um eine Verbindung der Formel (XIX)



fal
A>3

(b) das QoerfUhren eines Sal zes einer Verbindung der Forrml (I)
er

o T+
—t
(1)

ent sprechende frei e Verbindung CEF; I (I) oder (c) da e
Ver bi ndung der Fornel (1); oder dggﬁa@&erfl hren ei nes Estiaﬂlilmﬂ’"m HIII
(I'A) in die entsprechende freie Verbindung der Fornel S

Ver f ahren nach den AnsprUchen 5 und 6, worin die gebil dete Ver bi ndung

5- Benzoyl - 1, 2-di hydro-3H pyrrol o( 1fy24%) pyrrol o- 1- car bonsdure oder ein

phar mazeuti sch annehnbares Sal z od oJxazeu- tisch annehnbarer Ester
davon ist; odor _
5- p- Ani soyl -1, 2-di hydro-3Hpyrrol o(1, -pyrrol -1-carbonsiure 40 oder
ei n pharmazeuti sch annehnmbares Sal z odor ein pharmazeuti sch annehmbar er
Ester davon ist. 8. Verfahren zur HeE§{%£ I ung ei ner Verbi ndung der For nel
XV, 45 ' ' _ .

(XVI), 50\ X 55 wor| n j edes R unabhingig C Cr -Al kyl ist; und X Hal ogen

~ 111 EP027509281~ ~
<t o O b A R o e

Xi || © (XI111 HN 70 x worin R und X wie
oben def| niert sind, 75 mt ei nem 2- Hal ogenacet al dehyd, XCH2CHO, worin
X Halgpogen ist, in wdBriger E6sund. KJ 20 9. Verfahren nach Anspruch 8,
worin jedes R CHs ist und X ist. 10. Verfahren nach Anspruch 9,
worin X Br ist und d8F.2-B @al deh$®08ur ch sas_f pLxpe seines
‘(@ G -al kyl) acet als erge N rd 25 11 erfahren zur Herstellung
eiper Ver bi ndung der For gel XVII
~~~~go~~( XVI |)

zu bilden, worin Ar substituiertes oder unsubstituiertes Phenyl, 2- oder 3-Furyl, 2- oder 3-Thienyl
oder 2- oder 3-Pyrryl ist und welches, falls es substituiert ist, eine oder mehrere C, ~Cs-Alkyl-, Cs-
Cs-Alkoxy- oder Halogengruppen an irgendeiner zur Verfligung stehenden Position des Rings

25 aufweisen kann und R Wasserstoff (Formel ) oder Alkyl mit 1 bis 12 Kohlenstoffatomen (Formel IA)
ist.

6. Verfahren nach Anspruch 5, weiter umfassend eine oder mehrere der Stufen:
o (a) das Uberfiihren einer Verbindung der Formel (l) in sin pharmazeutisch annehmbares Salz einer
N 30 Verbindung der Formel (l); oder
(b) das Uberfillhren sines Salzes einer Verbindung der Formel () in die entsprechende freie
Verbindung der Formel (I); oder
(c) das Verestern einer Verbindung der Formel (l); oder
(d) das Uberflihren eines Esters der Formel (IA) in die entsprechende freie Verbindung der Formel

35 ().

7. Verfahren nach den Anspriichen 5 und 6, worin die gebildete Verbindung 5-Benzoyl-1,2-dihydro-3H-
pyrrolo(1,2-a)pyrrolo-1-carbonséure oder ein pharmazeutisch annehmbares Salz oder ein pharmazeu-
tisch annehmbarer Ester davon ist; oder 5-p-Anisoyl-1,2-dihydro-3H-pyrrolo(1 ,.2-a)-pyrrol-1-carbonsdure

40 oder ein pharmazeutisch annehmbares Salz oder ein pharmazeutisch annehmbarer Ester davon ist.

8. Verfahren zur Herstelluhg einer' Verbindung der Formel XVI,
45 ' ’ COOR

(XVI)

50

&5 worin
jedes R unabhiingig C1-Cs-Alkyl ist; und
X Halogen ist,
umfassend

44



30 _ ' COOR HN 35 worTn—jedes—R-unabhangi g
G -G -Akyl ist, um‘assend (a) %%@5 n el ner VF{ un der For nel

XI11 40 (XIII) ' rn R
!Qe ..

w e oben definiert ist; und X Hal ogen ist, mt eineris
aprot|scheruapgéraﬁ@n,d"{éswagmga@h:om@mI (b) das Unset zen ei ner rbi ndung
der Formel (XV) 55 45 EP 0 275 092 Bl

1111111 121111 12111 11111 M S * COOR* COOR (XV) 5
kIHN OVs 10 worin Ms Mesyl st mt eI nem Phasentransfer-Kat al ysator und
ei ner starken Base in ei nerg( apr g hen L6sungsmi ttelxrtzy Verfahren nach
Anspruch 11, worin jedes I st aus CH3, C2 Hs oder n-C3 H7. 75
13. Verfahren zur Herste(lNI ung e| ner Verb| ndung der Fornel Xi1I1, COOR 20

- z COOR HN S e (X111 ) kN 25 28
~~~~~~ X worin jedes R unahhaﬂgig C, -Cs-A kyl ist; und 30 X Hal ogen ist,
X

Wworin
R und X wie oben definiert sind,
15 - mit einem 2-Halogenacstaldehyd, XCH.CHO,
worin
{ X Halogen ist,
LS in wéBriger L&sung.

20 9. Verfahren nach Anspruch 8, worin jedes R CHs ist und X Br oder Cl ist.

10. Verfahren nach Anspruch 9, worin X Br ist und der 2-Bromacetaldehyd durch saure Hydrolyse seines
Di(C1-Cs-alkyl) acetals hergestelit wird.

25 11. Verfahren zur Herstellung einer Verbindung der Formel XVil

_ COOR
0 ‘ o (XVII)
/
3 COOR
H
35 worin
i, jedes R unabhingig Ci1-Cs-Alkyl ist,
umfassend
(a) das Umsetzen einer Verbindung der Formel XIiI
40 _ COOR
V' coor
(XIII1)
HN
® \
—
X
50 worin .
R wie oben definiert ist; und
X Halogen ist, _
mit einer starken Base in einem aprotischen polaren L&sungsmittel; oder
(b) das Umsetzen einer Verbindung der Formel (XV)
55



unfassend (a) das Behandein eines D (C -C6s-al kyl)-1, 3-acetondi car boxyl ats,

mc??r? %SWKZ oben definiert ist. T2 MBR1 ~~~~1mmlmm"m" l!"

2- Hal ogenet hyl am nhydr ohal ogeni dsal z, XCH2 CH2 NH2l - HX, wori*
ist, in waBriger L6sung; OdF ﬁb) das Behandel n eines D (G C6
ats

-al kyl)-1, 3-acet ondi car bo 45 :

COOR 0 C* COOR 50 woryn. R ébgRoben definiert ist, mt HOCH2CH2NH2 in
ei nem aproti schen Losungs , um ein Hydr oxyenam n. (()gq)\/) Zu erzeugen; 55
46 s 1111 ME LI 111119122121 1111 * C COOR CoOR 5

ei ner Base in ei nem apr ot en Losungsmttel, umein Mesylenamn (XV) zu

HN (XI'V3 bH 10 das Behandgel n. des Hydr oxyenami ns (XI V) mt Mesylchlorid und
erzeugen; COOR 15 \ COOR

(XV) HN 20 OVs worin Ms Mesyl M t, und das Behandel n des
Mesyl&enanmi nz r& m t e| nem Al kal | rret aI | hal ogenl d in einemaprotischen
Losungsm tt % ZU erzeu 14. Ver Fahren
e L 15 PP Ao e il A o o g g

. Ver bi nd*ﬁnglega%ren ngcl.’h%l sprach 111 w%%des R ausgewZhlt ist aus CHs, C2Hs oder n-CsHy.

15
13. Verfahren zur Herstellung einer Verbindung der Formel XIIl,

N COOR
20 \ COOR
s (XI11)
HN
25 \
: X
worin
. jedes R unabhingig Ci-Cs-Alkyl ist; und
-/ 30 X Halogen ist,
umfassend

(a) das Behandeln eines Di(C1-Cs-alkyl)-1 3-acetond|carboxylats.

COOR
N COOR
40 worin R wie oben definiert ist,
mit einem 2-HalogenethyIammhydrohalogen|dsalz XCH2CH2NH2 * HX, worin X Halogen ist,

in wéBriger Lsung; oder
(b) das Behandeln eines Di(C1-Cs-alkyl)-1,3-acetondicarboxylats;

45 COOR

% COGCR
0 .
worin R wie oben dsfiniert ist,

mit HOCH2CH2NH: in einem aprotischen Lsungsmittel, um ein Hydroxyenamin (XIV) zu erzeugen;

50

55



- COOR 35 , COR : (XI11) K

'k worin jedes R unabhangig G -CrEI-,,%!.}, Iog'bat'; und X Hal ogen ist. 45 16.

Ver bi ndung nach Anspruch 15, worin jedes ausgewAhl t |s”mmummlu)m nd
n- C3H7. 17: Verbi ndung nach Anspruch 15, worin X C oder ,"1
Ver bi ndung nach Anspruch 15ggpgrin jedes R CH3 ist und'X O fstt P9, 5 *
Ver bi ndung der Fornel XV, 85 47  * c L M S * COORCOOR 5

MIN COQR (XV) Ovs 10 worin Ms Mesyl
i st; und jedes R unabhangj i/'-CO - Al kyl ist. 15 20. Verbi ndung nach
Anspréch 19, worin jede8NR ausgewAhlt ist aus CH3, C2H5 und n-C3H7. 21.
Ver bi ndung der Formel XvI{ "j J (X1v) ., COOR
20 COOR - (XVI'1) HN 25

Wworin jedes R unabhangig G gfys-A kyl ist. so 22. Verbindung nach
Anspruch 21, worin jedes R CH3, C2Hs oder n-C3H7 ist. Patentansprlche fUr

Lo geltien, Ved ARSRLR hodenmios o) VBB Sl B o R "

Formel X1, sungsmittel, um ein Mesylenamin (XV) zu erzeugen;
. COOR
15 ' d
LCOOR
N N o - o
20
OMs

worin Ms Mesyl ist, .
25 und das Behandeln des Mesylenamins (XV) mit einem Alkalimetallhalogenid in einem aprotischen
L8sungsmittel, um die Verbindung der Formel Xlil zu erzeugen.
14. Verfahren nach Anspruch 13, worin joedes R CHs ist und X Cl oder Br ist.

_/ 30 15. Verbindung der Formel Xiil

(C OOR
\ ~-COOR
35 /\/ {XIII)
% Wy
\/\.
40 X
worin _
jedes R unabhingig C1-Cgs-Alkyl ist; und
X Halogen ist. .
45

16. Verbindung nach Anspruch 15, worin jedes R ausgewahit ist aus CHa, C2Hs und n-CsHy.
17. Verbindung nach Anspruch 15, worin X Cl oder Br ist.
50 18. Verbindung nach Anspruch 15, worin jedes R CHjz ist und X Cl ist.

19. Verbindung der Formel XV,

55
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j edes R unabhangig G -Cs-Alkyl ist, unfassend (a) das QLCLL-S-I—eI‘—eH—ei—HEf——‘
Ver bi ndung der Fornmel XVl 50

- EP 0 275 092 B1 _
I(—lelvlI ) 1i5l>|<| c\fgri n EPW062(7)3629361|?I niert ist; und X Hal ogen i m||mlmu,“}lwm“

gehinderten Amin in ei nergﬁ)éotl schen pol aren Losungsmittel; odor 5
(b) das Unsetzen ei ner \Vefbindung der Fornel Xvil COOR 10

. . -\, . cooR (XVI1) 15
worin R wi e oben definie t, mt einem 2-Hal ogenacet al dehyd, XCH2CHO,
wori A X Hal ogen i st, in wllriger Ldsung. 2. (¥ ahren nach
Anspruch 1, worin jedeq R CH3 ist und X Br oder O ist. 3. Verfahren nach
Anspruch 2, worin X Br und der 2-Bromacetal dehyd durch saure Hydrol yse
sei nes 25 D(C - CG al Ky acetals hergestellt wird. 4. Verfahren nach
|rgende| nem der Ansprfche 1 bis 3, das welter die Verseifung des dadurch
geb|1deten D| esters (XI1) zu der entsprechenden Disaiure (XIl, R=H)
unfalt. 3 V@rf hren nach Anspruch 4, weiter unfassend (a) das

Ver estern, % ﬁ}yrj bh "tg? qe Fornmel (XI[), worin beide Guppen R

Wasser sto'fe 3 {‘7 |ndung der Formel (XVI11) zu bilden COOH 35

NA 090'304%&.@% LQch‘M?ép!rdah 1, ‘%«oﬁﬂ j ung Og%@aﬂ? %'a&% &?MHFN k&%ﬁl\ it 45 (b)

das Decarboxylieren einer Ver For um ei ne Ver bi ndung
der ForABVerbifduflg dst®ormeixvs 90~ ~~mmmees OR sO
-/ COOR
20
COOR (XVII)
HN S

worin
jedes R unabhéngig Ci-Cs-Alkyl ist.
—/ 30 22. Verbindung nach Anspruch 21, worin jedes R CHs, C2Hs oder n-C3Hy ist.

Patentanspriiche flir folgenden Vertragsstaat : ES

1. Vertahren zur Herstellung eines Diesters der Formel X,

\/ COOR
N

45 worin

jedes R unabhiingig Ci-Cg-Alkyl ist,

umfassend

(a) das Cyclisieren einer Verbindung der Formel XVI
50 COOR
(XVI)

56
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CXI X) 55 zu bilden, und (c) die Aroylierung einer Verbi ndﬂﬁg’dmr

EIX!A;O 481 t elEgeg 9915dogger51%rph0|ép°29€bﬁ 8¢ Ver bi ndung de“mmmm “ﬂﬁ“‘

LEIT2r 1t ¢ L M S* (1) oder (1A Ar KC * <N zd
bi | den, wori rvoA substituiertes oder unsubstituiertes Phenyl 2- oder
3-Furyl, 2- awis offenaiirisntist; uh@ oder 2- oder 3-Pyrryl ist und wel ches,

falls es substidlageeist, i st, eine oder nehrere Cl-Cs-Al kyl-, Cl- Cr-Al koxy-
oder Hal ogengnitgimergebindartiemAmid ¢ shem aprotischier poldepnngsungseditendasn Posi ti on des

Ri ngs auf wei deirdak Hmeptagn din® Vewadegseofdmgi KM nel |) oder Alkyl nmit 1 bis 12
Kohl enstof fatonmen (Fornmel 1A) !Ist. 15 6. Verfahren nach Anspruch 5, welter
unf assend ei ne oder nehrere dercgdrufen: (a) das QberfUnren ei ner Verbi ndung
der Formel (I) in ein phar euti sch annehnbares Sal z ei ner Verbi ndung der
For el (I) oder (b) das rfUnhren eines Sal zes ei ner Verbindung der-
Formel™(1) in die entsprec IRe Ver bi ndung der Fornel (1); oder 20
(C das Verestern einer dung der Fornel (1); odedX¥ax)das CberfUnren
ei nes Esters der Fornel ifn di e entsprechende freie Verbindung der
Fornmel (). 7. Verfahren nach den AnsprUchen 5 und 6, worin die gebildete
Ver bi ndung 5-Bgnzoyl - 1, 2- di hydro-3H 25

pyrrol o(1, 2- R Y bberldefimienadtoonsaur e oder ein pharmazeutisch annehnbares Sal z
oder ein pharnnm,ﬁh},-z-ﬁd@g&caammrs@ngm&ster davon ist; oder

5-'p<Ani soy! - Iuodr di hydr o- 3H pyrrol o(1, 2-a) - pyrrol - 1- car bonsgure oder ein
phar mazeut i sodHamgeelbbar es Sal z oder ei'n pharmazeuti sch annehnbarer Ester
davon 2b st . 3inwaddgdrabsues) zur Herstel |l ung ei ner Verbi ndung der Formel Xvi,

30 COOR COOR (Xvl) 35 % X
40 wor i n2j edahrg® nactavisamch 4§ wllin jedss R-ON, lisy ind X6 Br, oden@l isK Hal ogen i st, unfassend
(a) das Behandel n el ner Verbindung der Formel Xl 45 -
Verfahren nach Anspruch 2, worin X Br ist und der 2-Bromacetaldehyd durch saure Hydrolyse seines
25 Di(Cy -Cs-alkyl) acstals hergestelit wird.

4. \Verfahren nach irgendeinem der Ansprliche 1 bis 3, das weiter die Verseifung des dadurch gebildeten
Diesters (Xil) zu der entsprechenden Disiure (XIl, R = H) umfaBt.

Verfahren nach Anspruch 4, weiter umfassend '
(a) das Verestern einer Verbindung der Formel (XII), worin beide Gruppen R Wasserstoff sind, um
eine Verbindung der Formsl (XVIIl) zu bilden

COOH
35 :
o/ . /\
N OOR
40
(XVIXII)
worin die Gruppe R an Position 1 Alkyl ist;
45 (b) das Decarboxylieren einer Verbindung der Formel (XVIIl), um eine Verbindung der Formel (XIX)
/ \
OOR
50 . N :
(XI1IX)

55
2u bilden, und
(c) die Aroylierung einer Verbindung der Formel (XIX) mit einem Amid oder Morpholid, um eine
Verbindung der Formel (I) oder (1A)
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COOR \ z COOR 50 DI N Xl 50h
55 worin R und X wi e oben defi mt einem 2-Halo

XCH2CHO, 50 EP 0 275 092 Bi EPEQ&TM%‘ S * worin Xgm“m [THIMLIIII
waBriger Losung. 5 9. Verfahren nach Anspruch 8, worin Jedes R cHa i'st ‘und

- X Br oder O ist. 10. Verfghren hach Anspruch 9, worin X Br ist und der

2- Bronmcet al dehyd durch saure /dr ol yse seines D(@Dode@s(ﬁtkyl) acetal s
hergestellt wird. O 11 \ge fah n zurcd—(ﬁ{ stel l ung ei ner Verbi ndung der

Fornmel XVI1 COOR ( COOR H 20
wor isn j edes R unabh~ ng| agi O ist, unf assend (a) das Unsetzen einer
Ver bi ndung der Fornel XQ| COO R COCR
(Xrrr) J> HN 30 x 35 vvorin vaieoben

definiert ist; und X Halo en ist, mt elner starke Base in e

cprop e wﬁgze?'&%""wgwmzm e S fdbaphouns
A

- der "For nel 2
(XV) Cs xy- oder Halogengruppen an wgendemer zur Veriligung stehenden POSItIOﬂ des Rings
aufwseisen kann und R Wasserstoff (Formel 1) oder Alkyl mit 1 bis 12 Kohlenstoffatomen (Formel 1A)
ist.

15 6. Verfahren nach Anspruch 5, weiter umfassend eine oder mehrere der Stufen:
(a) das Uberflhren einer Verbindung der Formel (I) in ein pharmazeutisch annehmbares Salz einer
Verbindung der Formel (I); oder

_,\/ (b) das Uberflihren eines Salzes einer Verbindung der Formel (I) in die entsprechende freie
o/ Verbindung der Formel (1); oder
20 {(c) das Verestern einer Verbindung der Formel (l); oder

(d) das Uberfiihren eines Esters der Formel (IA) in die entsprechende freie Verbindung der Formel

(.

7. Verfahren nach den Anspriichen 5 und 6, worin die gebildete Verbindung 5-Benzoyl-1,2-dihydro-3H-
25 pyrrolo(1,2-a)pyrrol-1-carbonsiiure oder ein pharmazeutisch annehmbares Salz oder ein pharmazeu-
tisch annehmbarer Ester davon ist; oder 5-p-Anisoyl-1,2-dihydro-3H-pyrrolo(1,2-a)-pyrrol-1-carbonsiure

oder ein pharmazeutisch annehmbares Salz oder ein pharmazeutisch annehmbarer Ester davon ist.

8. Verfahren zur Herstellung einer Verbindung der Formel XVI,

\ a0
COOR
COOR - (XVI)
385 N .
X
40
worin
jedes R unabhingig Ci1-Cs-Alkyl ist; und
X Halogen ist,
umfassend (a) das Behandeln einer Verbindung der Formel Xili
45 _
COOR
ﬁ\\/’COOR | (XIIX
0 e | )
X
55
worin
R und X wie oben definiert sind,

mit einem 2-Halogenacetaldehyd, XCH,CHO,

50



0,1l S 50 worin Ms Mesyl ist, mt einem Phasentransfer- Katalysater—u

ei ner starken Base in einem aprotj ngsmttel. 12. Verfahren nach
Anspruch 11, worin jedes R ausgemﬁﬁﬁ?ﬁgg#?éﬂs CHs, C2H5 od mﬂﬂ""", uﬂ lﬂﬁ
Verfahren zur Herstellung einer Verbindung der Fornel X IjI J53%¢ T n
M S COOR z &R - (XI1r) 5

HN x 10 worXHapgéés, R unabhangi g C - C6- Al kyl ist; und X Hal ogen ist,

unf assend t b wéBriger Lésgng) das Behandeln eines D (C, -Cs

-al kyl)-1, 3-acet ondi car boxyl ats, .COOR 20

COOR wor i%n Yerfahren urgk Ansgaith 8iiverin jedestR Cisiist uad Xi@noder Cl ist.

2- Hal ogenet hyl am nhydr ohal ogeni dsal z, XCH2CH2 NH2 * HX, worin X Hal ogen
ist, 25 10 V_erfahrpmnwgmpg@h 9 warinAgBr igtdied dériRrBromareBidbhyd devcin sarenidysirdiis¢ E3iner

-al kyl) - 1, 30iu &3l 2eakBdgesipliwirdCOOR - 30 COOR 0* worin R wie oben
definiert_ ist, 35 mt HOCH2CH2NH2 in ei nem aproti schen

L6sund® n‘iq't\zel”?h"?ﬂﬂ" Hpritellupq pinst yYeriagng dentiomel XVl er zeugen; COOR COOR 40

/'s HN (XIV) 45

OH das Behandei n des Hydro ins (XIV) mt Mesylchlorid und ei ner Base
in einemaprotischen Losyigsmittel, umein Mesyl enam n Q%Vklau erzeugen; 50

COOR GROR (XV)

COOR
\ /':
(N
20 worin
iedes R unabhéngig C;-Cs-Alky! ist,
umfassend
(a) das Umsetzen einer Verbindung der Formel Xill
2 ~ COOR
‘\\/CO OR : (XIIx)
\ HN’/
-/ 30 \
\.——-"‘.\
X
35 worin
. R wie oben definiert ist; und
N~ X Halogen ist,

mit einer starken Base in einem aprotischen polaren L&sungsmittel; oder
(b) das Umsetzen einer Verbindung der Formel (XV)

COOR

\" coor
45 HN (XVv)

OMs

50
worin Ms Mesyl ist,
mit einem Phasentransfer-Katalysator und einer starken Base in einem aprotischen L&sungsmittel.

12. Verfahren nach Anspruch 11, worin jedes R ausgewhlt ist aus CHs, C2Hs oder n-CzHy.

55 -
13. Verfahren zur Herstellung einer Verbindung der Formel Xill,

51



HN 55 Ovb 52 EP O 275 092 B1 -1 1111111117771

worin Ms Mesyl ist, und das Beh Mesyl enam ns ( mm
Al kal i net al | hal ogenid in ei nem apro%ﬁﬁa? L6sungsm ttel XV” mm\"m;ﬂ“j
edes

der Fornmel XAl zu erzeugen. 5 14. Verfahren nach Anspruch*13 vorm |

R ausgewAhlt ist aus CH3, und n-C3aH7. 15. Verfahren nach Anspruch 13
oder 14, worn X C oder Br |st 16. Verfahren nach Anspruch 15, worin jedes
RCH3 ist und X d ist. 1 . ofgd ahren zur Herstel | ung einer Verbindung
der Fornmel XV, COO R t5 (XI}I) COOR

(XV) SHN 20 OMs worin Myywesyl ist; und 25 j edes R unabh~ngig

C -Cs-A kyl ist, unfassend das Behandeln eines D (Cl

-Cs-al kyl)-1, 3-acet ondi cakboxyl ats, COOR 30 COOR 0. worm R wi e oben
definiert ist, 35 m t Hq:HZCHZNHZ in einemaproti schen Losungsmttel,
um ei n Hydroxyenamn (XIV) zu erzeugen; COOR 40
COOR™HN (XI'V) 45
0O Hund d S drox enamins (XIV) mt Mesylchlorid und einer
Base in e%%ersbﬁ "a%%e?'ggﬁ% 'At%'é‘ﬁ'ﬁ’a nttel. 50 18 Verfahren nach Anspruch 17,
worin jedggs eﬁ(ysgew{ hlt ist aus CH3, C21H5 und n-CaH7. 55 53

15 (a) das Behandeln eines Di(C1-Cs-alkyl)-1,3-acetondicarboxylats,
| \_ COOR
20 _ COOR
o

worin R wie oben definiert ist,

mit einem 2-Halogenethylaminhydrohalogenidsalz, XCH2CHzNHz * HX, worin X Halogen ist,
25 in wéBriger LGsung; oder

(b) das Bshandeln eines Di(C1-Cs-alkyl)-1,3-acetondicarboxylats;

_ COOR - -
./ 30 )
. CO0R
0.
worin R wie oben definiert ist,
35 mit HOCHz CH2NH2 in einem aprotischen L&sungsmittel, um ein Hydroxyenamin (XIV) zu erzeugen;
Y,

COOR

© | 5\\/000!2
A

45 OH

(X1IV)

das Bshandeln des Hydroxyenamms (XIV) mit Mesylchlorid und einer Base in einem aprotlschen
L8sungsmittel, um ein Mesylenamin (XV) zu erzeugen;

50 COOR

ﬁ;\J/coaa | (XV)
y
HN

OMs
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35

50
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14,

15.

16.

17.

—_—

erommscass T

worin Ms Mesyl ist, :
und das Behandeln des Mesylenamins (XV) mit einem Alkalimetalihalogenid in einem aprotischen
L8sungsmitiel, um die Verbindung der Formel Xill zu erzeugen.

.Verfahren nach Anspruch 13, worin jedes R ausgew3hlt ist aus CHs, C2Hs und n-CsHy.

Verfahren nach Anspruch 13 oder 14, worin X Ci oder Br ist.
Verfahren nach Anspruch 15, worin jedes R CHjs ist und X Cl ist.

Verfahren zur Herstellung einer Verbindung der Formel XV,

COOR
\ cacr (xv)
" HN
.OMs

worin

Ms Mesyl ist; und

jedes R unabh#ingig C1-Cs-Alkyl ist,

umfassend das Behandeln eines Di(Ci-Cs-alkyl)-1,3-acetondicarboxylats,

COOR

CJ0R

worin R wie oben definiert ist,
mit HOCH2CH2NH; in einem aprotischen L8sungsmittel, um sin Hydroxyenamin (XIV) zu erzeugen;

COOR

R
\\\//coo

e '
HN (X1IV)

N

OH

und :
das Behandeln des Hydroxyenamins (XIV) mit Mesylchlorid und einer Base in einem aprotischen
L&sungsmittel.

18. Verfahren nach Anspruch 17, worin jedes R ausgewihlt ist aus CHa, C2Hs und n-CsHy.
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