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1, 2- di hydr o--3H pyr r oCaf 11330 1410 151(132§ rsnbezd 22&&4&)0 5r1 asaazsnds substituted.

at the C 5 position by.a 3023 37or 3-t henoyl
group, r.epresented by: the é ?gf; |vr dual-- (‘1) - acid _
|sorrers“‘and the (d)-aci d |sorrers t reo ?‘I ar rraceutrcal ly _
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: ey are also smoot muscle relax
i sopropyl am ne, tr ' rmaceutically acceptable, non-toxic esters and salts” as used

25 herem refers to “alkyl ‘esters” in which the alkyl group is derived from 25
hydrocarbons of branched or straight chain having from ‘one to twelve carbon
atoms and salts derived from pharmaceutically acceptable non-toxnc morgamc and
orgamc bases, respectively. )
' Plcal alkyl ester:groups are. methyl, ethyl propyl lsopropyl butyl, t-butyl,
30 . lsciamy pentyl, isopentyl, hexyl, octyl, nonyl, isodecyl; 6-methyldecyl and dodecyl 30
esters

Salts derived for inorganic bases include sodium, potassium, lithium,
ammonium, calcium, magnesium, ferrous, zinc, copper, manganous, aluminum,
ferric and, manganjc salts. Particularly preferred are the ammonium, potassium,

35 sodium, . calcium and magnesium salts. Salts derived from pharmaceutically 35
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diethylamne, triethylamnne, tripropylamne, ethanolamne, 2- 5
di rret hyI am noet hanol . 2 di et hyl am noet hanol trorret ham ne, |ysine,

bet ai ne, et hyI ened| am ne gl ucosam ne, met hyI gI ucam ne t heobr om ne,
puri;nes, piperazine, piperidine, N ethyl piperidine and pol ya_r_n'-ﬁe resins.
Parf i cuI arly preferred organi ¢ non-toxi c bases are isopropylam ne,

di-et hyl am ne, et hanol am ne, piperidine, tronetham ne, 10 chol i pe, and

Xl ) ~gnd

onor phs),
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m xi ures 1 Sﬂﬂé‘ﬁftﬁ $&€1 b‘ﬁt#&é;&?&% gﬁée %é;%‘ﬁfy aﬁﬁé" 15"
When the cmﬂgm ﬁlep tFiBthy 1dmiviet mﬁroa»wnhae, etHaaerhniife el BCit. a
physil ogr’ tt:mlethylaﬁmpehmhsfdl tby;En noahﬁtnpl, |trmrlesh:nmeog me,anahggsu c 015_
ant i - pyr eth losamme, m;yl-? lgllﬂgalé'e’ t me, urme Hg’éd IPF% P’t‘knal N
preferred. %thl;bp é’ tre gﬁ pllf tg,g,c (A) - an

h-(B),
and. t he.. (lbmﬁﬁrﬂxsépﬁmﬁhﬁnet Etlhﬁ m&,l’Hﬂhahhl&mﬁS,t;ﬁ;ﬁeSlde,drqnhammeutl caI%
accept abl. eﬂ@hﬂlﬂt@dtqﬂ@w%f : " Astill further. sub-group®ng,. for
corrpounds du s Oﬁﬂ’drmulasadAé aade(Bl,h@d Expmulen{llimdd () For nul a (A) and
the (1)- ai '°°§l > gf e }:ﬂg‘%’ﬁ’&'ﬁf”ﬂ% ﬁ&?rgma hl %.r(%ceutl cally
accept abl enaaid nth beme esen&mﬂe&t hivatid T\ed into tigo
further sub- QWRHﬂhQQo?n P RiisQhiveh@on 406 &%QHQU 'Ql‘i’cnqlfphlj:é?& at (A)ys i.e., the

The co,rrpounds of For mf's?fo A) and (B), and For rrul as

mixtures

(dl)- COWDOtt nshhé: ednu-: aBinfAtdre ahdigesic Or dncitphrekiy oot nea a tos sulfur 25
~and (b) th Q!hQI mrpreff—rr ‘alp( %ls‘&lhe ét re both v

‘hydr ogen a ? acé ?tmﬂd ;'1 Al theregt, an ﬁ i‘ed‘P cally .

accept abl e’s4 ac d as (A ~and (B)

e esm:a m*mi B DL R

i nt er medi amlsp aﬁﬁace Ralr ﬁ@&ﬁt&ilt @sﬂtsaherbdsfea is aub-glowpingFaiybt as (A).-and

(B), as de% rflg’thﬁé:mb n?m pof(a)t e‘cj?gqég@;l %g? ounds of the
pressot | oLl R A R e R e oy e
- follow ng XQﬁﬁﬁ Stﬁélb‘@éif@ 1d_pifrhdceutically acceptable s @fh"e eof.: [err]

[err] :‘The (d)-a idr ispmére of | Formulas (A) and :(B)--and the es{eesr latd [err]
[err] [er rgharma:gutlcfa: }¥ (ac;:l():epta‘tibl? l;@'alts thereof are useful as mtt:.irmedlatg .
; . reparation of the (dl)-acid of Form as desc mgre
3 [eng] The édl) .compounds of the: pretm d((%’ M?@f 1%“ e%' y@ ?cégesl er r ]30have athe
above- i ndi illastiat ns;zaliu follovang reEﬁxoh':‘se(ﬁteﬁ@V\ler al kyl. gr-oup--0 to 4 carbon

atonms, e.g.; nethyl; - et hyI |sopropy{ or- n- butyl tn pract_l ‘ci ng the process
outli ned above, for M;,‘he pre 5@];,4 on-of 'the con ound 5 - 7 of Formula (I1V)
wherein R is hydr ogec'pz £quifrmol ecul @i, amount “Bf*3et hanol anine 5 (1) and

di methyl 1, 3- acetortagl Tao °%H"33_(TI) Sy #ed at a terrperatu?\e of

from about [err] to about rocmnt_ Pramw.éuz eﬁ'r&adllé forn}a sglutbo\nfpf
treated, preferably in situ,

the vinyl am ne of Fornula(lll) %h @ th
in a suitable inert organi sl vent der gyn;r ous conditions, wth

2- br onoacet al dehyde or- -|10m,_” e—h—l—eroa etlhl dehyde, at from about [err]
to about 100C€for & pernpg é, t{me of fro éut 30 mi'nutes to about
16 hours. Suitable soll Qi's re*hg,xlzon af8 the. aportl c solvents such
as acetonitrile, tetr&hy c?fur an, xdi net. hoxyet hane,- chl orof orm and -

.di chl ororrethane In it Peferr ed enbbdiunstpcd, the: reactlon i's conducted in
acetonitrile soluti on%}@&kﬂﬁeﬁpef UL BochPr ‘about- |- hour. The -2% 15
broono- (chl or o)-acetal'd deyreagent s ] Wﬂ forrpounds or can. be

obtai ned 15 by pyrol ysq"d of -the co rLspond g di ethyl acetals in the
presence of oxalic adid—gk Pﬁydrate (5?%par.e t he conpounds of For mfil a
(1V) wherein. Rlsalo : er.ably straight chain, havi ng 1
to 4 carbon atons, an a mxture 6+20.0m-. et hanol am ne (1) and

di met hyl 1 3: acetonedl car boxylate (1) i's treated with-a 20 corrpound of

t he forrrula 0 R3-C- CH ; ereln Xis lhgono or chI oro and [err] is a |lower
al kyl group, preferabl x. |I“! . C
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chain, of from1 to 4 carbon atons, and nost preferably 1-bronpacetohe, 1
- brono- 25 2- but anone, 1-brono-2-pentanone, and 1-brono-2-hexanone, at
from about 400 to 25 abouwt—fer+}—For—a—periodof—tinme fromabout 30

m nutes to about 16 hours. In the preferred enbodi ment the reaction is
conducted at a tenperature of fromabout Terr] to about roomtenperature
for fromabout 1 hour to about 6 hours. The . - .. [err] 30 reagents
are known_gonpounds. ' 36
Esterification pf conpound (IV) with nethqﬂ a§%lfonyl chloride in the-
presence of a o - ch=iee '
in the presence of a cosolvent s c dlchloronethane at-a tenperature of
from about [err] to about rool' for t 10 mnutes to about

2 hours produces : 35 the COK?eBphs ”fﬁﬁ lf”,;prrrula (V) . which
I's converted into the 35 correspor@w ng N (2 bet pyrrole. of Forrrula

(VlI) by reaction de |nbacet n|t I le so tion, ‘refl ux
t enper at ur-€~f or fro o ${'§i§ %Eﬁ}?t: Pl%é fﬁi m";:g;:%p qﬁ‘gr E’F'i Ylof the
i odoet hyl “conpounds” OfInIBBa”cﬁbi @th Wbkt e prepar, é‘l cbfipciind

suitabl e inert3orga an a\(léh mﬂég?wdhgé? A Eladtmngguﬂttd’n{reﬂlamlamnéO -5

obt ai ned di net hyl - E o g& t F‘E‘l‘ﬁ At g tempeyr: ﬁ‘égﬂxyl ate

and the 6-al kyl SUbb’fhjrlixht Sor ﬂé’ﬁt& f vv%ﬁchf‘t’?ﬁf@é‘é‘tat elorabhth Sttt Yk hgaig on 1S

conduct et und% an inee ptgagit sobept) edder aﬂhydi'ousob ﬁcﬁns,aﬁglczrbr&hodaethla @dlor 2-

at nosphere, terrp %t' g&e e@fdet%@'*’@r 48t tofa bqﬁﬂ‘é}’d@fmal’ le:pfamouffr nerr] 10
: 0#( ou;g% §t ;s Sultﬁtr ts gctign ﬁ Jhe Best’

for a period of tlrr% 5

results are obtaine Gﬁd &iﬂhlb ﬁxeihe@ecttmmle’ ferr ﬁuﬁigﬁehggﬁthféﬁgﬁ% f.or

about 30 m nut1 g wradudeed is abey tutms\d tatrefiat- tembiylturet ﬂoeabm lihuﬂdﬂte 20f
an

| | ° Gﬁm ungds, @
\Ilzmot hrmsgdl(bllmI hydrl de%h,%fﬁﬁ%@? %rfer%‘f"?aém ﬁ?e Fhin't p'f"FeS?'t’?Wg € ‘gr] to

about room't enper at ur €fo ﬁrq:"aref memrahmMs 0B Bolfhla avy wﬁemﬂ RS atlawalamyltgreuwour S.
50 Basic hydr, 9+y5| sP K,%\‘,’ By \dﬁ o 4 qaxfjon )atasis; lan agqueahsmixtureref al

hydr oxi de or &l kal i e ’ 3-acetgnedicps Wéﬁ‘?)g?)d’é tregisdath am 20
hydr oxi de, sodi um carbonate or pot aSSI um cgr bonat e |n an aqueous | ower

al i phatic al cohol, 4 1,554,076

4 e.g., nethanol or ethanol, at a terrpeRét—GF@PbX bet ween room tenperature

andrefl\ux for fr S the.cqrrespondi ng
e o ber i of £ %,%@f%ttht??tﬁ%?ﬁﬁﬁ%& Ltt@sz  pgfersbly sl

,2-al pyrrol e-257- duz:unm}nrmmwmmm,m Bbmino hedﬁfohé(&tﬂrbfﬂﬁbdu greef . The
hydrol ydis is pref rIrl ??%‘0.1 ;\Egggﬁlt i‘%‘é’wr atﬂt@tﬂ%&ndlmthe

pot assi um hydr oxi de;j [ la

carboxylic acid grouge%t the %Ifll p05| l.on H?agl:% ‘E o lr.thee

sel ectively esterified by treatment with a0l ower allphatlc al cohol -e.g.,
met hanol , et hanol , lsopropanol A but %he presence of hydrogen
chlori de,_ to produce 10 - the. corresponalcl ns | kyl. -+ .

1, 2-di hydro-3 pyrrredgdntg arecha\}np eniusds] - car boxyl at-e- 2 '10 car boxyl ic acizd

of Formula (I-X). T::E? Q!EJ §oemdc@tﬂhwa “methayselfoayly pldoride  fir g about
es nceoppgﬁ ; w

[err] to about [er epy, At S i SO 4 %&W&?frp ,i@&,&he of t he

nonoesterified conpd0atis ootxﬁeﬁli%i‘atﬁﬁfﬁbﬁaﬁ Inﬂﬁlut&; é%il
(X), the key ?Snterr'ﬁ&ﬁjlcaltr@BO ding --mbsy @t’:el@smﬁl@r(vmbtvhmmmgonmed into the 35

conpounds of the pf "ﬁ%&ﬁq thY) @F’h e? sa iugn
el evated 15 tenpen%tgﬁiﬁg, 5 otrl%fertre uxfte%‘f’ﬁr%fﬁydh °“? oM [err]

for a period gf ti me §ablf mapmmtott«hemﬁdmpﬂhﬁt&mtpbendseﬂ@tha (\iibl@ntﬁcblddtﬁﬂ of the -

reacti o can Be fol gtame np ““E ch o dmr—idmlftem@hdt: rtlwm arand 40
t.l.c. analysis, m Eﬁ;&tﬁg‘? &Eﬂ E?Z’Qﬁ’ co ert(l'.lef rom.
about 45 to about %nmmbl&sel 1t enatmospli)ér o t’zg al kyl
1, 2- di hydro- H- pyPFdGT 9{ VY o doolut waﬁoxytlp&tled ammne bﬂefrorﬂ@,bﬁrtals kyl

deri vatives t er eoﬂm Ei%up flégmls)oft?; mm ftes ! P&ﬂ‘teé'e#?ﬁmqwés 4
Al ternatively, and paA&ér p(;u @‘ﬁ, Jpa%t?l,i‘d ttches of
conpound (1 X), thecyciztioa of tper te. (%), vﬁthhsdme.n Ih§ il ﬁddnébﬂhﬂﬁir ¥ini gom t he
reaction vessgl. 2 1“30" at ff° bave 401G tnabofit epomcteperatdreq Ror frant hbaun 3ani de of
the formul as fmaes t° urs.

Bas1c of a compound of FJrr%ula] (V?IS w1th -an alkall metal
hydroxide or alkah metal carbonate; e.g., sodium hydroxide, potassium hydroxide,
sodium carbonate or potassium carbonate in an aqueous lower aliphatic alcohol,
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wherein X and [err] have the above indicated nmeaning, affords the

correspondi ng al kyl 5-substituted
=1, 2-di-hyc , C = C A ) or
(X)) respectlvely 30 - Thls reactlon ‘can be conducted in an i nert

organic aprotic. solvent and in the '30 presence of phosphorous oxychl oride
at reflux tenperature for fromabout 1. to about 72 hours, under an inert
sphere, followed by further. reflux 1in the presence of sodi umagetate,
from about 2 to about 10 hoqn§4o ternatively, instead of Qhosp or ous

-oxyc F - chl ori de
may be used, methanol or ethanol, at a temperature of between room temperature and 35 In

the prefeg ﬁlg%r br‘@éagv ‘w}g ﬂboﬁgé{}yg&ip nd1 freegdﬁtgcldé by adding a

sol ution Q rivatives ﬁﬂetﬁofS'lllhd Bdtolysis pté’t&fabl&@ar@e@bﬂ\ﬂsﬁglsl y refl uxed
m xt 6re ohqu’botk mah&oholpatasselquhmwedﬂ 3t adfluderhpersiere ek hast] 18 de and

phosphor otigs orlde n the a reaction m xture
(s ot etttk I8 LIS s R o' oo

at nospher ethadvll 1§o pidpsiaf 6 rex:bumtdlm etpl ereeofuydmgencmne\égmro@ceo ab? 0 nol ar
equilfal entl's cbrresmhdmm a!!s}é hy f@t%m@% 2-glpyr F%‘B‘ﬁ%tate 7<=r}fl ux gerl od for

f rom abougathoxy Q%m ﬂg&a{s%c Tyggﬁé‘tf%ﬁ’er?ﬁﬁe reaction are the
hal ogenat eq™ yﬁi&ﬁ at rb?thesxtiﬁ s&‘ﬁﬁ edlmec&rrépdiumbl oroet hane -

- chl or of or Mmmmddscﬁinmnﬂa (Pt healcely Inocmdéateﬂii the promsrfet eg thene

Lty ertt o re e St e aelch Fe ane
Repr esent é“}ﬁ%e"éj @%ﬁ‘nﬁ hg\,tya nCab BlchRaGyar e:  NN-

di met hyl t Sxideagvolition N;d\ltrh mﬁil Lﬂeuaﬂxoxﬂattoardemgam de, 50 ¢

ion of small batches of -

N, N-di nme poﬂmd:ﬂk)) tlmtr&actiqnhﬁu@cﬂ(-)ﬁ amtjm)damlejlehrectly from the reactlon

N, N- di rret lgsrieraBy. reoin ed rmtlj mg abot ASpiexal mmutes The reaction . 50
N, N-28i et @de%_ hlyﬂ ép'h 3% &H gn -1-carboxylate and the 20 -

1 der t1 here Y DY atographic techniques.
NN- di et h)&lte i ..,q

N, N- di rret NgSFfJS chI Qr ot hi.o ene boxam A
N, N et hy | Sdp9sa1Rs: 9fi2s dz(g%ét’ftﬁ A o the '%'“‘“'as B 55
N, N- di net hyl - 5- br onot hi op - 2-car boxa dﬁ‘—u;)z
N, N- di met hyl - 3- met hyl f ur o>ea '
N, N- di met hyl - 4- met hyl f ur an- %’5 bxam e : - ' |
- N, N-di net Ohile Ak Aov nAR¥RIdEningd Bifords the correspondmg e
N, N-di nme %Iereét fhh(:gt[i{tﬂ eld-ﬁaﬂh oﬂﬁ&bﬂ?tmm He- la]gpfsyrrole- -catboxylates :-.f_-Qf' .o 60
T’ gégé 076 k'n:ll‘hls rggmfgﬁg%ﬁﬁgggﬁggégmegteorgamc agrotl solvent and m the 30 v
' hos horous o chlon e, at reﬂ % temperature for from about 1.to .
N, N- di et l13?72 hﬁ'eﬁ@,n nert e fllowed by further. reflux .in. the .
N, N- di et h)fésérhb(bp Zectae, tfo:xaom dbotarido Ngbout dp rtpuﬂa%/%ltqymnelq car boxani de
Thesg, ani d afrPth V‘é’d’ﬂdﬁ otherasidrBIREifes Auah 2hRfiopREPS 97°8H t he 55
correspon 1]' Cniibo ltner'ltls”tﬂﬂ cOndendariGR s Rarskl o6t BCiddfgia- €., Dy
conver si Ortotu{i&noofc d @xyi a@uhtaalélsdealt food ﬂaremmdlybgflww@ab&mof wi th
di met hyl aniiine2 nqmdeatS|0ﬁboth rd9$1 SRIOROUS %Y xyghl d‘:',qroup ina
conpgund df ﬂF ‘gén&;’“ rthe(‘;%‘ Lo }'ﬁlre A o[- orres;gondl ng
~free”aci dspfift eqstbal ofstﬁﬁtp@Giatey waed byan baditionhlysi s | s ef f ect
in a COﬂV&Bﬂuxcb%ﬁ dfaaﬂhaﬁ)ra,bow4 anu net al ..hydr oxi de or -al kal i
met al car bonaﬂd@qua@ sglvent %1 ‘Hﬁﬂ’& a‘°§ﬁ§§3’i§ca¥b ?ﬁarbggz?&p OXI de, sodium

car bgpate 1mt grolg olvalWeﬁs p'phat isg al c8hol ,
10 hanoI at a terrperature of from about room tenperature

to refI ux fdtepfesumtmboﬁtheml‘lﬂlmmﬂsaméﬁsa’dm!lt cap Yeoused arey Ml an inert:
at nospheredlmiqhg}ﬂl ment:s, this hydrol ysis i's effected®™with

aque@as 15 [Lg %EP% %ﬁmﬁyﬁagm de, reflux tenpersagture for

about” 2 hour N'N-dlmethy bomimﬁe.r mul as’ (A) and (B) can be

resol ved, ach;N-dl ogxgmidpe art, to obtain the '
correspondl n E y{jgr 1°m zrg égﬁ‘ >Thus, for exanple, the conmpound
of FQ nul a (. m;g carb’bﬁﬁm ch hydrogen and X is g8l fur. can
. be su j ected htm-dfntetltyhebrohmﬂﬁxtpmeu-aarboawde,dance Wi t h 20 : the follow ng
fl ow di agramN, N-dimethyl-3-methylfuran-2-carboxamide, oo 20 [err]
[err] N,N-dimethyl-4-methylfuran-2-carboxamide, T . .

: NN-dnmethyl-4-chlorofuran-2-carboxamlde S A
60 " N,N-dimethyl-5-chlorofuran-2-carboxamide, = . = - .. . o 60
' " N,N-dimetliyl-4-bromofuran- 2-carboxam1de, o _ - i




[err] A nore detail description of this procedure is set forth in Exanple

10 B-1 below. Alternatively, the (I)-acid isomers and (d)-acid isomers of

t he conpounds

t he known techni que of high 25 pressure |iquid chr onot ogr aphy (HPLC) to

t he a-phenet hyl diastereoisoneric esters of the conpounds of Fornulas (A)

and (B), followed by acid cl eavage. Thus, for exanple, the conpounds of
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prepared at | &hst (fﬂ'é"“t"}ﬁf}"d’ ¢Hery®: equi val ent of -the phar maceut i cally -30
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It is to be understood that isolation of the conpounds described herein
can be effected, if desired, by any suitable separation -or purification

procedure, such as for exanple  extraction filtration evaporation,

distillation, crystallization, thin- 45 | ayer chronotography or
colum chronat ography, high pressure liquid 45 chr onot ogr aphy
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35 pharmaceutical conposition to be adm ni stered may al so contain

m nor anounts 35 of non-toxic auxiliary substances such as wetting.or
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acetate, sorbitan nonol aurate or trlethanolantne ol eate. Actual nethods of

preparing such dosage forns are known, or wll be 40 " apparent, to

those skilled in this art; for exanple, see Rem ngton's Pharnmaceutical 40
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nmonol aur at @aromalt\fwr enyhefn Pa\mahembh@aptéble Mesthods knewrhigcthe att. e% ®©paring such

~ dosage or S B o RGO MY b SPIRIAR SRl ki1 ed 1

~this art ler@&'iail} VntsSSith com FJ) oP compositions can be’ administered -~
1, 5545076 orally, arenterally, either in the form of solid, semi-solid ,9r Rpid dgagefomsPhar mfceut i caI

St - armpaseltisal cqmpesd giping 1 h Edi t
RSN b Wm‘*%ﬁ%sﬂ% P EP P LR e | o by

: event cont. alThe&dﬁuﬁtﬁraﬂla/pmmdaamamdmsnﬁmwtadé $He fofin anomnount ef f ecti ve
to déo ay 't tabletsvaginal of utpamet tablpts POWPPYsiteres, il muidisolutionsn i f %

uter ne- coffthREEFIN SIS Y Aol B i AMiRtose of from 0.5
my. to 5 gffiicenal ade ﬁ‘mﬁp LcHiRe, GARIAO kiabhoblbrh sibhz U bodiinp! Dody wei*ght
wll be admmtm:rtﬂd;m Ve liutto ss, cmes pelatinj maro&ea agnssumg &rb tely dose or up to

" threéSor fbigrachypgompeu legwaarbﬂgfor | SHIPR9 SmBhe da%f. The.
 aount of Shyeec taéﬁ? eféﬂim? SoeRpICHE LR S on 1 (s
relative aﬂ’epmdtby diskblving or dlspersm eammn&’a.emhat wme azmd Exanpl es

i'l | ust r at eoptianal phargadeitioal doljitvards ig awamer 1®h|amtf@‘rwdaubl¢,afater,mltne-| ts scope. The
abbr &0 at i §ijequs exirose gyqcral of ghansl. ip tiersley form . salition oF spepsiam df al | € xt ur e
ratios usegingf E%Jn%hﬁg?ﬁn‘tﬁ |§uﬂml§$utfs B&.rs yogpree! @Jr%sin Ridyingl SO where
necessary, agents bGPPI Bufferiay AR #dr rﬁﬂe,ﬁﬁcﬂﬁﬁh&tﬂﬂ&rbh@ﬂﬁénohﬁh&rl al for
subsequentOTeRIaﬁhMO@,mmeaﬂehtwﬂ Smthhé@mﬁé? t;aeeqchldeeﬂgs IﬁfemFéEFctlons are
carrded 15known, or, will be appERaty iR i Ehiy afty, fTreF’?a]“p ® SBanpl®s 1 to 8,
14A, 14B and 15 relate to 15 internediate steps I n prepar| ng conpounds of
the invention. Preparation A mxture of 23 g. of .

4- chlorothlophene 2-carboxylic acid (J. Iriarte et al., J. Fbterocycllc

Chem 13, 393) an_d 80 m. of thionyl chloride is hea}ed to refl ux,

—



20 under anhydrous conditions for 4 hours. The excess thionyl chloride

Is elimnated 20 and the residue distilled under reduced pressure ([err]/2
mm), to—afford-18 g—of 4- chlorothiophene-2-carhoxylic acid chlaride A

solution of 10.5 g. of 4-chl orothi ophene-2-carboxylic acid chloride in 500

m . of anhydrous benzene is cooled in an’'ice water bath and dinet hyl am ne

Is slowy 25 bubbl ed through the solution for 30 mnutes. The ‘ice o~

wat er bath is renmoved, 25 -maintaining the stream of dinethylamne for 15 [
addltlona\!"’m nuj es. The reaction mxture |§5§4hﬁgl diluted with 100 m. of 4 {
10% sodi um chlorTde bUI_LIL AL anu StrTTed

t he organi ¢ phase i S‘g &é %ﬁﬂﬁbl °P‘fﬁ.h% §§?f‘ﬂ§off”€p%% ncFasm“’

sat urat ed sodi.um bi aah Qvﬂs Ay e, 3B e alquh RO ound(s)m(%l |0“ de
solution, dried ovelamsmnheffmtsultd dela aaabnsvapmratrmdn bntodps eﬁdspam eieion if 3

reduced pressu?e th %m&ww neﬁf xtam de. 5
In a simlar manner, ,Jgﬁ’ﬁ;}‘ﬁ ,ﬁ%ﬁu %@j ﬁ?ﬁl ‘%?l&ﬁﬁj!‘el Gf
bel ow under, | are C@lﬂMEf tdedlgd:snte@ulh g\t theaBd ot BEIR

Il 35 “Fhi opheneompasngd Bdmigistersd awll,obf course, demnNoulutmlmyb ettivophene- 2 car-

35 boxani de fdOran-2- C'ﬁlletfoblgwmg:Pramrdlon and Examplesl\lhltsd&tﬁﬂtehy\iehtidirﬂhmt AreCot boxa-10

cope. e tigg| t.1 te hihin-i
mde 3-methyl thi Ophérrﬁgrﬂﬁ-ography an Cs@ﬂ’gﬁ N Na ﬁ%%% 3:‘ Qulﬁtlzfgrr}‘ogtlﬁﬁg
lfi

acid ratios. Also where necessa are ad lt1 nal material

40. 4-nethyl t hi ophere subseaeR@x3thplés; and unNsstt dnb iR cardied d
phene- 2- car boXam deomng pémperatys| n@ﬁ&c@s@%@)tﬁm bleg! 108, 14A 14B and 15 relate to 15
N, N- di met hyl - 5- met hiﬂte{rﬁ ?}ﬁ &hges. in é)éqparmg compounds of the 1nventnon : -

2- car boxam de 45 - 5-chl or ot hi-aphene- Prdy aira{;&,)(yl ic c .

N, N- di met hyl - 5- chl or ot Aintixture of 23 g.-of 4-chlorothlop415ndaz;taﬂboxyhc acid (J. Irlarte et al., J.

phene- 2- car bO ni de gteEﬂc t(qu@ 23) and 80 b |thlgnyl chloride is' heated to. reflux,

N, N- di net hyl - br 0 gﬂlgﬂs for 4 hours. The excess thionyl chloride is eliminated 20
1st

rred ced pressure (60°C/2 mm), to-afford 18 of 4.
2- car boxam de 4- broamb thﬁzﬁ €3 2=cdrborylio QM chﬁfxde ( ) g :

N, N-di et hyl - 4- br onot hAQ&mﬁﬂ%ﬂ(ﬁﬁ of 4-chlor&ﬁlgg1ene-2-carboxyhc acid chloride in 500 ml.
2- car boxam de of anhydrous benzene is cooled in an dvbathicint Idﬁihlﬂﬁylhﬁﬂ&-nﬁﬂdi&ly)xyl i (:2 5

N, N- di net hyl - @ br onﬁ?b rp @. th& tlon for 30 minutes. The.icé water bath is removed,
J af lamme for 15 additional minutes. The reaction

2-car _box-am de 3-net ture’ s &1&“@0 of 10%; sodium chloride solution and stirred for
N, N- di et hyl - 3- net hyhﬁrwte’%ﬁlt m&@ﬂn rature, the organic phase is separated, washed with 10%
car boxan¥ de. - hyd40qh1§:nh abifl usatumated ecaliupo kigirbenate solution and saturated sodium

% lution, dried over sodiu l d evaporated to dryness under 30
N, N-di met hyl - Aﬁ met hy ?ﬁ re t% Brod ce NN-drlxgethyg-gglorothlophene-2-carboxam1de '

“iﬁ

car boxani de 5- net hyl ulra

t e thiophene and furan-2-carboxylic acids listed. below
N, N- di et hy! - 5- et hyddedy s frve cr the NpN-dlmethyl amldes llstedy nder I[:
car boxam de 3 chl orofuran 2 car box - ?1 -chl orofuran-
60 car boxallln
60 4-chl orofu@én 2- E%EP‘H’GR%?? F‘Ebm‘yhc acid - N Ndl%&k"ﬁ‘% thﬂthéf’r?l"iﬂet?f‘iﬂ?an 2 “acid 3
car boxani de 10 furan-2-carboxylicacid - - . .. N,N- d1methylfura11 DafooRd.6 - .
10 | ' | | 5- chintdeof ur an- 2- car boxylic
N, N- di et hyl - 50chl of-oethyishiophgasi Hcarboxylic NNhgxmethyl 3-methylth1°- 2- car boxani
4- br onof ur an- P car bef¥ S'Ehnophene-z-carﬂ}lxhlfcd' met "N’Rﬁg %ﬁ;{ Hlo- ! aci
2- car boxam de aecid” - 5 AP \d418 idear boxylic -
N, N- di net hyl - 5- br onﬁrﬁuthalﬂuop&eneeﬂ-carboxyhc P NE—dlmethyl-5-methylthlop12=ne-ar boxar ni de
t hi ophene- 3- cgrboxy N, N- di net + W 3-..acid o
car boxanide 1 5 #'cﬁgﬁth?pg%{lrg B cﬁ)ho *yé'c aci d N hir‘;‘_;_c{;b;x%;ﬁggh‘° 45

N, N- di et hyl f ur an- 33-bmfdrbthlophene-2-carboxyhc I, N)t&g&tﬁlﬂ%EMEp}&nd\ 250 m .
3-necked round bott f.l. ask conta ng a QXML | 1 I | and. fitted
with a calciugchlo F@ °f‘hi“1p C2 f‘?g‘ctube r@ﬁ% ]ir’]g@t"l‘"y (via oneg,

15 of t he out es. bﬂ%ﬁﬁhﬁ)ph&hé ZEBi{:H&ﬁthf a r aqNLdféth ébm:ﬁdtma;mén&hort (3")
wat er condenser 15 -acid @ ¢ " "2-carboxamide
3- methylfuran-z-carboxyllc : - N,N-dimethyl-3-methylfuran-2--
: -acid © . ‘carboxamide .- - o
55 4-methylfuran—2—carboxy11c- o _NN-d1methy1-4-methylfuran-2- 55
acid . o _ carboxamide .. . -
5- mcthylfuran-2-carboxy11c - N,N-dimethyl-5-methylfuran-2-
acid ' . carboxamide
3-chlorofuran-2-carboxylic .. N,N-dimethyl-3-chlorofuran-
60 acid 2-carboxamide 60
4-chlorofuran-2- carboxyhc N,N-dimethyl-4-chlorofuran-2-

. acid _ carboxamide



to the acetal pyrolysis apparatus. This |latter apparatus consists of a 100
m . round bottomed flask [ previ ously charged with 15.6 g. of oxalic acid

vi nyI acet ate asdescrlbed byP. 'Z. Bedouki an, J. Am Chem 'Soc. 66 651
(1944)1, topped with a 6" Vigreux 20° col um, bearing a thernoneter,
nected to the above menti oned condenser. 20 The 3-necked flask is

Wy ged wth 3.36 g. of ethanolam ne cooled in an i.ce bath at [err]u [err]
lf,eated dropwi se, with Stll‘l‘lsgl 76vvlth 8.7 g. of di rrethyl 1g 3-

' ' i : ' hyl ) am no
acryl ate di at el y on IS corrpl eted, the ice
bath is 2 Zﬂ%gomm{'ﬁgarg‘;’r‘ﬁd 100 - m% r‘{,‘ he‘](féglg onitrile is added. The
pyr ol ysi s 4jpeoniof@én-2-barboxdfic appar at uNNd;mpﬂhaeueldomﬁfuﬂn- oi I ‘bath and_t he
t enpér at ur cldhereo£ i i ised to ]Té =Cal *de'l.'he r 6roacet al dehyd® sol uti on
whi ch ford'g TP 'F‘?'F"B‘él Ub. p. 80- f‘?aéctly into the
nagnetlcaltﬁ,g,fphsﬁd-g.eﬁsb@ﬁu ution. of. th@q-amn am,jﬂa,e(j.l ). When the ...

di still ati cagidt enEerature drops belo examde t'he pyrol ysis 'appar&éﬁé’l s 30
di scBnnecfEEr-HFICPEA 2ikd by a reﬂ’I E'&H@H%‘\e?‘calf tted with a drying tube
30 containing- cal cium chloride. The BBt ion i s heat ed -"at reflux

tenperaturé for | hour, the sotxgpltpLEa renoved under reduced pressure and
then 200 . AB0 mth&aﬁﬂd raﬁmllti’)&o edﬂ:efsksodtaxmaggmlagranestadnhe@rto t he resd due.

Th| xt @n fltigesi:re fﬁgﬂ agr:it“he ;fe &::g’%ﬁlon tgp of a
CO' al aEg ?eé ei'['at ons1stsof‘f§ Erouni® colum is then
tt

el ut ed WI slﬁelﬁ&@aw 8516 Chfomoa amBEl znexane et hyd
acetate (% dfbr@n@@élaldthy edlihhml@p@ e?lfgvlﬁ i rrpurl ties
and ,gi et B “’th gg‘gé“d 4 1,9.

et hyl Nfguﬁuabea"" r °° mé%gewema% ﬁﬁ 4“'81".2 afidel V, R-H) whi ch
upon recr pathat Oﬂ—zHrC(aﬂd f.remﬂ m'bimse—, Witk stireing) adth &: 7@btdlmgth¥jd|,3ﬁt of' 52-54C. 40
EXANVPLE 2 acetone-dicarboxylate. Methyl 3-carbomethoxymethy1 3(2"-hy thyl) liﬂj?r ed sol ution of

4. '129 of 2ff¥ t’(ﬁm ﬂ?ﬁﬁﬂg{'@ﬂ‘ gd &‘Bﬁ}gﬁg °d t@feb @e 2- acesete in 35

of dry | ipplacdatih ai 6il B4 thte@empkmreweeeoa daiseddo 650-n1 . of
: t ri et hyl aneQ4€. Thel urd!maeetﬂﬂdmie |solutamdwblphv|f9@15f iasdist 'éi?lﬂ (l!.P4

net hanesu '““‘““‘ ] @Y ”?'“ e T eact i on

m xt3yr e 453;::6;0':16!&;3‘1‘1% gh?da a: reﬂ %&!&Efﬁém@é witHE fdb@n is3bol | omed by
t.l.c. anab.yamsg d¢itg chibbde ersoiﬁtdnnrﬂs hemé¢doatare x&&pmﬁ)gratquenlt he .reaction
appears t & "#I telﬁeeﬂ’(o °l3 ‘W?%IE}' gure F‘i'@?n s m_ ?‘P’Efr\ of the

met hane- s %ﬁﬁlvag“ G Wy 10 m .. of

Ll
wat . Thﬁeﬁﬁ&ﬁ‘ﬂé@ol nSeltﬁ ee“@ﬁﬁlﬂgt 80:10; mmm) 8x30 #5.)., dried
over sodi lhaaasejbtluit aeated(lel\z Ofmred F.mdtms rZemsicédowNeslsur

50
RO <% géﬁ%"%ﬁ%"i ﬁ%ﬁiﬁgﬁﬁ“?%@w?&rzfssaz‘ezztg
err

(V, R=H, 3Aso|ut|on of 785ng of rrethl
N-(Z*Dmesyl oxget hyl ) - 3- car bomet BE«EZ

soit um rou, e e AT e BRI,

éﬁour 55 The
car.

cool ed r eag: 2dddd 2] IUJanétﬁylﬁﬁad)ﬂfdaﬁ& ftEQn Jropsise Mﬂﬁiﬁr Lagsliced pressure and
t he resi duemetﬁartesultbnm ahladieyuntintaindgehe teﬂiheauuresd Ithfb‘eastlmatneqmral S separ ated

by 45| tra# UW°am5%ﬁ (T °ft‘ﬁ geaghignyis (fplle singt ety '
N (2 md%?ﬂ.fé?f%‘r‘i e hgg é‘iﬁm ige ‘héni%"égé?e %wd?g% % mp. 137-438C

added slowly 10 ml of water. The organic pardted, washed with water
60 A sol u(3x3e mbj, drle ovqrfsodlgtn lfate and evaporated under reduced pressure.

N- (29 odo ‘h’g Ed ‘&Ll} 77 dry .
di met h Igpﬁ% Ig'efmesnghry ?g, 2%5%%?: ti argﬁl W th 11
1, 554, 076 137 ng. of 50% sodi WX dLEde in mneral 0|I The reaction
3 mxture is n?usvlumnnéd%fm oBmethy! I‘e S&l XYF@M'F Pihe; Eﬁ dt gg quenched
wit #3100 ge B%Ted‘\% J&*Eﬁi@tﬁ gﬂﬁ@d Whd acet dte (3x50
ML), the Qi R titrat lmtﬁfate If;&dmewer magnesi um
sul fat e amel aira attlad blmaiding rfd8 smg. 5(97/) of(mth)ﬂrelﬂ{ﬁgnowﬂyl)df the residue on
si li ca gePafb%ﬂg’XyPYUﬁleﬂgacﬁé%amb Rethymral¥rdt® G 4: 1) 5 as eluant affords
500 dgg (80% of dimethyl 1,2-gAMpLPa3H pyrrolo [1 2-alpyrrolegy -
i car boxx lsatiteon(o¥l k. of Bretilyl MY Piodotbhyl)Srdatbofethotypirraier2-aéetdle 80 g. - of
d| rret hyl i, mkdpfdryl digneBi-foymangdecis stirged gindpr antmospherze okprgesy Wyl ate in 20 m .
of nmethanol is treated with a solution of 4.48 g. of potassium 10
hydroxide in 20 m. of water, and the reaction mxture is refluxed for 6
hours. The 10 cooled solution is evaporated to dryness and the residue is
treated with 50 m. of

—
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saturated sodi um chl oride solution. The resultant solution is acidified

with 6N hydrochloric acid and extracted with ethyl acetate (3x50 nl.). The
conbi ned extracts are dried over

dryness under 15 reduced pressure to ‘yield 1.51 g. (95% of

|, 2-di hydro-3Hpyrrolo- 1 ,2-alpyrrole- 15 1,7-dicarboxylic acid (M1,
R=H), mp. [err] with deconposition. EXANPLE 5 A solution of 1.34 g. of :
1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e-1, 7-di carboxylic acid in 50 m . of -6}9
i sopropandl, cqeled in an ice bath is satuysgpd W th gaseous 20

hydr ogen chl o ; < O U'e'r-a'rm'e—o‘f—r'rre:ream-x-mre—-”— |
frltoeces Tt e aperh éifé‘g@%ﬂ%u ?r%t“t“ﬁ*rﬁi' xture.
aéetht@(sx 1$8P @bAbifdl éxPra

bel ow 20 [err] }

id
is stirred for 1.5 bdusls xtrﬁ&&mwftﬁdéﬂﬁ
under reduced resswnsm with whter, gdriel eneremegnegum doléate  tupd e\hporatedrtdweynassd the

solution is e pora@ tphy phtbeg, ilig 0g e % s a
total of three ti n%egég Eﬁﬁﬁjg@ ?h “?ﬁlﬁ%%‘é% °lm”?§]'§¥r6 &n
chloride, thus obtali nlmgullihoﬁ&fg;SO( Y’ yl 30{21“@@15613I-ﬂ-py2ro!i[lf'(¥dbﬁro3d‘|t 7- 25
pyrrolo[l, Qv’a£ rroilt@rbpxadetpb@ﬁ laﬁ elemaMrsma%g With mludorg_l¢fx48ﬁeﬂpotmlnmCBH7

t

whi ch upon cr aI mvglgglgw Jheé 23 d“t‘ha't‘,‘é‘ﬁ d poi nt®
of 144- 145 OC. In saufkdd o‘a",t‘uifn"a”,t‘ﬁa"ées uef.oi i estrtitffgmﬁrfﬁ “ aified et'tmnol
propanol, and n- 3(]1ydrochlothc@dmhd éﬂfacﬂeﬁ&ﬁlﬂt Wh(abetata (3450 rﬁ!bo‘ﬂﬁ: prrxﬂﬂmdure

there are r eS[cht RY: gr[e qlrnrédover g e and evaporated to dryness -under '
, 2- di hydr o- 3H pyrrcﬂféﬂ%c?z‘,‘ eg}“ﬁ% dr’@f}fgp_ )é %}5 drze ARy et hd
1 2-di hydr o- 3Hpyrrol o pyrrole-1"-c¢arboxy ate ,ar oxyl.ic. acid, :
propyl, ¢ ,2-di hydro-3Hpyrrolo[1,2-a] pﬂ(A%h?LEsl -car boxyl ate-7-car boxyl iC

aci d, and 35 Abéﬂltkion of 1.34 g. of 1,2-dihydro-3H-pyrrolo[1 ,2-alpyrrole-1,7-dicarboxylic
1, 2- di hydr o- 3H pyr ranlda['n JSOanabb opropagel]l <odadbin xan Ilaet batli-m:ambm ith gaa;o'ds 5

EXAMPLE 6 1.08% G hydrog tm intpingfig fow.

| - carboxyl ate-7- ¢ ;ﬁgﬁo jd{' 'l‘? o c':fg{re? ,‘}ﬂf’d;?m
round bottoned fl| adenzedd ﬁtuﬂ e mge siaee:zt d\thd S0 mubneﬁetapﬁratean ucatcu h ofdet he
reaction vessel I ragelmrspenmmblls prCess atotaﬂ pidhnee tl@eﬁbpmm@s yqu:@e eX®P%) of

i sopropyl 1, -d|h g 5 6/)1 's‘ipr X X, R=
[err] = [err], a aﬂp’ﬂ %})"r‘m&% _% §at° eﬁs@‘wt‘ﬁﬁﬁtams

ﬁ

U V.: [err] 215 nnm R: err err NMR [err]
ropgngl, gn

1.22 (d,» J=7 3H(i 6'1%& iso ‘Eg\t Bov e é’ctlml %btsal;%g'( M 1-}59

5:73-5.92: (v H) amt}fc{ '?fﬁ% lol1, rr le- -c - ar yhc a01d '

EXAMPLE 7 . ethyl 1,2°dihydro-3H-pyrrolo[1 2-a]pyrrole- -car lic &kid)écked .

round bott orred fl arsalé eqmylppédlhydrb-laHa)yuolnﬂérvéra'rrolerir-ctarlxo@eﬂe-Mtreoxytlumd and a

gas bubbler g, cha k R . rol o[

1, 2-a] pyrrol e- | - car bg'i\,\q }?dl- -%?{Pr‘ OIFIﬁQ aLD %]le l‘fﬁr%ox 6*“%?5%’B°s“¢°sp‘%{‘{ror ough

flushed wi th nitrogen and then the ni tr i\/ is stopped. The apparatus
é’" dio

is 50 i mersed in I s
fol  owed by the ratoaruég?fcg&ff&gsgg@ﬁﬁ BEA w[%ggtpgi}a ‘%Eﬁj* :.«Z%nd by

t.l.c. on silica gelistilling idir tbehz eqaetmah gdugt &omtthereaetrqn e@ﬂ Ir0this) m

devel opi ng sof¥ent .t i P lydeo oL ‘E?l Af t &
one hour, . the vess%ﬁm late v’ -lC 503? %& aﬁ r b ysm%if t he
reaction flask arazzr(ansﬂetzr d(xﬁJZ}B)k46£—52(m ftfi)th 500

n . of acetone. The:-RBoWefm 11 ?é?rﬁv{ﬁ ftmdgr Gﬁdﬂéé&np’r@ssure and the 55

residue is purlfled by col umm chromat ography on 100 g. of silica gel. The
fractions el uted with hexane benzene ( 7PX8MPLEfYd hexane:benzene (50:50) 45

afford 2.77 g. (68 round bottomed flask equipped w1th acondenser, nitrogen
1, 2- di hydr o- 3H pyrr{%ﬂﬁ % egx;la %ﬁﬁé?‘ﬂxﬁﬁ%o g‘:‘ Ldaﬂ -3H-[err]
an oil, whose physrﬂﬁ BORES add P d R hitr6 snis
Exanpl e 6. 50 1mmersed in an. onl bath heated at 270°C and the reaetxon is followed by the rate of

60 12 carbon' dioxide evolution (gas bubbl .c. on silica. gel using

12 ewpe s 710 tt%ésthzﬁtuxiatfaﬁ i -

i's washed with anhysald the 2ofiteats bfethel ighetioncMasifardBapsiared toh rovndbofgeed fidskl t hen

suspended in $0 ni Wltbts%lmhe armmlwtxsr oved g qudewdmses lapditheo [ er3]
s purified by column chromatogra y-on | of silica gel. The fractions

amd 4.5 g. of net 'ﬁﬁ T\&'l e?ﬁebe zene (70:30) a exane; benzen 0) affard 27 .

mesyl oxymet hyI) 3- @68 myzdnf }ﬁﬁﬁlio@dl[ﬁz-alb roléliié5 oxyhate (X ,the

reaction 5 m xt ur@=aC,I-[,)3ran]onl twd)os{ea:rhy sicaf consthnth @rer idedticali to th mbpﬁmded i nto

i ced sodi um il ori &g &t i on and extracted several tines with benzene. e

combi ned extracts are washed with water, dried and evaporated to dryness

under reduced pressure. The solid resi due is crystallized fromether, thus

obt ai ni ng di met hyl 1|, 2-di hydro- 3H



10 pyrrolo[l, 2-a] pyrrole-1,7-di carboxylate (VII, R=H) identical to the

product 10 obtalned I n Exanple 4. EXAMPLE 9 A solutlon of 232.5 ng. of

di e alal ‘ , , phosphor ous oxychl ori de

in 2 m. of 1, 2- drchloroethane S refluxed for 30 15 m nutes. To this

sol ution i s added a sol ution-of 181 ng. of isopropyl 1,2-dihydro- 15

3%E§>rrolo[l,2-a]pyrro|e-IecarboxyIate in 2 m. of 1,2-dichloroethane. The
t

ion mxture is refluxed under an argon atnosphere for 8 hours, treated
W\CHC 450 ng. of sodium acetate apgsig! uxed for a further.5 _houps: Fife
T esurTanT T XTUrE TS tiTen ’

chr onmat ographﬁg Sl d5% E:%L gléﬁt | §:, hexane: et hyI

acetat e (3arfh)rdroﬁbﬁ1§ar@?ﬂ(€/é§}1 f&&&,ﬂ@er&ﬁuﬂﬂ,gg e o e né gt

1, 2- dg hy dr of-difethgtiornpdmidel Thsuspe 1o¢oeledm:e&°b‘ex 4agefr(;16(hle:(2and [err] =[err],
. -]

[e,—r] ong-_ng[hyl) :{EIE wrr 8?" Gacp prop?l 5.
(3" henoy SR SRS LI, e %r:z:, T AT

. f3ted w1&qmeru6ndal&h am rateﬂwﬂ@md’ss el d éaunoﬂ&ssr um hydroxi e
| s r e@l uxewlldr arer at;o @thsf, thyst ing dimpthgl Mc#’l t{ba#ol is
t hen't enpv ﬂ@ ’H aglatf LV, K< oidpnticpl; tQ %tﬂr?ﬂ?cW| ch'remains is
vvat e

diluted wt extracted with chloroformto. renove any
unsaponi fiabl e product The ac IEQMMPI&H kal i ne phase [ s acr di f | ed wi'th 20% 30

hydr ochl orj %E"i“ﬂ“’ il _ ‘Ha'@ The .
conbjged uéi&h-,?raf#i yeplari drd _por atgd to
dryness unﬁepyrr@dumrﬁymres-wb&ylatdmﬁ z)bﬁrardm n,gud oBUlaneO Tigxr ude
5-(2-then #‘)twlll@ii Iy %J‘BQJl-a QSPhera}"Cp rhovtsetréatedawithoxyl i ¢ aci d

syrefluxed
[(A), R a%}gﬁrf g?;ttle ace‘?;grd re mﬁe %ﬁ qz?agﬁ {'ﬂ{lta ml{ [err] whi ch
uponag ecry, f it KehladefetHyl (3@Fﬁ{u§- &mﬂﬁ Al’J(ng ﬁHyl“ 3520 with
deconposi t Mhydro-BH-pyrrolo[l 2-a]pyrrole- -carboxylate (XI R and R‘—H —1Cs L, A . 35
EXAMPLE 10X%884 410 My. of @ . | ' '

5- (2-thenoyl) -1, 2-di hydr o- BI—LMA ,9{ A2 al: pyrrole 1- carboxyllc acid and

213. 3 mg of A(@Blmﬁmheooarﬁg o isapropyll 555 N - uzrulliyardajn-py}forausol ute met hanol
and Betat edalmtrwhe aCbOXYl@IF 11150 mhlgﬁﬁ% aqiegby mepbanobwontasinwg 49, of t he2ret hanol

t
under 40 BChE ﬂ'g i fipesber abpiep ooy Hikaflipnetani ne sal
mxture (e} ted tn r%ﬁap tekinmﬁl BRIGYOTBRsH) 1 hot [err]
“acet one, omsdpeniﬂahbe [peaaiirett eerqaémealkaﬂmé tpaasedxsamulﬁadshehi Wt h 2 nm. of: col d

t
(adéf)?? Oﬂ'g‘legyirm@g og,d p‘l&: %ﬁ 8. rze% utﬁlga‘l:; rate ‘(tllitl@gryness under%ggged t h?Qee
I g. 5 oyl)-1,2-dihydro-3H-pyrrolo-
(1) 5- (2 tqﬁ@-@. y}r e—l-,c i EMJR ls havifg)a nh !rlbm arboxyl ic -
aci d- § - 145—148°C hwbarwnaalhaklbn fwmlethgl aactat[eareit} at lpkﬂrﬂ?C,and a_melting
poi n#? of [‘@rhrqe“‘[‘l?-ﬂﬂflj’“ 45 The Sl{ aC| d i soner - (d)-anphet anthe salt,

%pokm 2-a]%&rrﬂ? u%%é’@gp c QL ?8 id _EI«‘_h 2 nd

obt ai ned i mre te

shaken thr g ;ﬁ% ﬁ tam ea

met hyl ene Heate t D5 minitexy¥ollondd w r@mv&n dTelse méthdnolléndet . of saturated
sodi & chl mculdmlf\hate@llltu(gzhastbtems afperigr(d)-apheidming eglt mintige(p BAmsD 40554 um

sulfat e d£1.!ﬁeslgturo:e, ’{?ﬂtere mlrrgr wavége]am@lfg‘ t;ﬁél af@%ﬁ?eg nﬁ&?) n%‘% vacuumyi el ds

50 90 . rystalllzatlon procedure was. r eated three additional times to yield 247 mg. of

(1)-5- 2 ( t {nesa@ithenol)- B2~ ahm: H- i'ﬂeko §L2¢ ey one-lzeaeqopymrol e -agidddr boXyI i c acr d,
whi cH’ has amp fern Salt% I8 70 Ci err 4T

~ acetone nDjdy } jﬁﬁ ‘Eﬁ)ﬂiakéﬁg%m%ﬁrt‘ﬁlﬁ%aﬁt‘b’,ﬁv ofO/IN t he il i pl e

crystalliz b&x@ﬁ drociloric b @ Th RhechlG s edlition ([Chyashotphet dmene sal t
m xt gé 561th 15 mde‘setmabddocmunvhipnmtqr@rﬁv ghdznigd oveneehydeeds  usi %g t he
hl o ve, y

_hydrof | r&énua@ te F.f%rgﬁ L%% %KEEI% gegg)e_gg a@%c i ebd 245

hydr o-: Fma)abét &théi-l&l rresolueg rromahbwrglhman (1 ar:thel mmwd;b cont ai ni ng

of dihly ?frco(ld ﬂPPhEtaa* iyt aojtugesr hoxyl i ¢ aci d.
(Tlhl)s%snomg 3 éa@?i ﬁ%a dﬂd s?gi{ﬁi%%ﬁg [ 2%5 A pyrrol e
: d 1)- yirdld- y i
1- car boxyl ¢o)mtamingd a%l)-s-ﬁnthélmbrl)o hyimeam 12-dbyrtdie1-narh¢mh<e enriched in

_t_he )-| stsife Thi ﬁ%‘g i Eﬁz gfo_ %Zc rmlxe%‘%rb K ant i di ssol ved
'n 1 g?lo 3 turtp nri |(d ain gtlﬁpd' unr hydrOXI de
are added @U€orer) dee ddtab@u% is disdobvad tnd S adl. dfﬁnfeihuml 1.5 MIL3f methanol

1, 554, 076 and 350 mg. of sodium hydroxlde are added and the solution is heaigras reflxs r ogen, for one
hour The nmet hanol is renmoved under vacuum 2.5 nl. of' water is added and
the solution acidified to pH 2 wth 10% aqueous hydrochloric acid. The

m xture is extracted with three 10 mi. portions of nethylene chloride and

t he met hyl ene chl oride extracts are conbi ned and back-washed to neutrality
(pH




5 7), dried over anhydrous sodium sul fate and concentrated in vacuo
to yield 230 ng. 5 of a crude crystalline product, which upon
recrystallization fromethyl acetate—hexaneyields 180 ng. of
5-(2-thenoyl)-1,2-di hydro-3H pyrrolo[ 1, 2-a] pyrrole-1 - carboxylic acid
having an [err] [err] and a nelting point of 152-[err]. In |ike manner
other (d)-optically active bases may be substituted for (d)- 10
anphetam ne in the above process. Particularly suitable are: "
1339

10 (d)-p-brom-Berr]- phenet hyl am ne, (d) [l g‘{d% phenet hyl am ne,
(d)-[err]- -napht het, and

wi t h(d)-p-brono-[er t’av gigp@cﬁﬁtam h%elgli on ag re e‘ﬂd@d'atammGI 5 ml. of

(d) - anphet ani ne. aci THe mixtue ks Yxtrac wat met 1ous hydrochloric
(d)-5-(2-t henoyl ) - 1the "tff*w ay @ﬂ«mdepmccslmcdrﬂm&da o Sy ?ﬁéi'ﬂ‘t}i%{;{g& act d,

are obtai ned by sub £ t'g u *le% ﬁtllf% ddyomnuraxedxbaaﬁm Ydld 2
(d)-optically acti vbexbt&sgls?%?s 8@ l fng ég ;ﬂ’,ﬁf{ﬁﬁg% mmam:tm- for

(d) - anphet ne. 20carboxy11c acid having an oMo 0,0° and a meltm “alpyroglesl _
20 To a sof\ggti(pn ﬁg‘a" (eﬂd)tdntmdi y laytivé, basgd?ﬁ%?t eqm Ezr}srgﬁ,pm[ 1,2- a
pyrrol el - carboxyl i c o Pﬁéﬁﬁ@lﬂéﬂlt016284 of 10 -
trifluoroacetic anhydl(d)dzepheaet dﬁde r’n xture is sti rred at room '
tenperature for 10 m gyt SN tlleﬂht'lemme,sanldtl ng solution is cooled to O-[err]

and 0.55°g ofrsdry’ tgiy d - foIIovved i mediately by

t he addition of O. 2 gsmillal e[a(%pﬁ

dfter {Hemph@smine. 15
t hus- obt ai ned r eactll.Salpwrol -qaﬂmyhs a&ﬂle{rée 5 tﬁ Wﬁﬁ& yrolg5
§

m nut es” and pour ed (dhtoptiesfly mnlvebasesoe\g athevkubgtithiti rﬁ%"am ne,
fol | owed by extr act@ﬁnme?’ﬂm&t hyl acetate. The.ethyl acetate extract is
dried over sogiumsulfate, followed b rermval of t he 'sol vent and excess

(1)-[err]-phenyl et hyir, aicsgi! AMPLE Bdumto yield 0,166 g. of
m xture of (I)-5- (Z}Whﬂmh 1123QE 1 @Ig,pl-(’é}—% y en 12)'1 2-di dl‘°-3H-PyrrolOH 2-
[1, 2-a] pyrrole-1-c glded: iTile (nii :E-%:r[: B/stifred *IH‘”??;S?

Ry
g B R e

I C
st%}%ﬁ&gro%tg% phsny htlpt dlechal. ahki qui ds

chr omat ogr aphy (uspmged4%<E12®le Iaexua htaid m ﬁpﬁm‘f lé» l’é'rt?s and
Li chrosorb (Trade °“ thG@‘ btaﬂm'b'heteﬂlygawtﬁteﬁﬁrﬁglsd dllll?lwglfa re
pol ar ester [3err] o @Jn; oyi Stp@ @phepglt seliyl hlebKol under €1 I ]
35 62.1'My. of the[lmmlpﬁjrxia& ladfarlﬁﬁ 1{éra h "ﬁlel lhytiﬁ’ 3Hﬂyrroloenzeneo
The solution is co¥ J@wifble‘ﬁol@-ﬁer]pyrﬂaMI &r x cac (1) oy ;%g,‘%‘%h 2aC| dis
added and the sol EPHFsShi camperaphyi(using @{Edo
mnutes.. Thas reacﬁ;bx@ﬁboﬁpb f 5‘3 u*'ﬁ&&ﬁ’ﬁ%l%}%l Mi‘r@ Owblumo)‘ to a'rhe and
the solvents are r ens2.¢ ﬁfe 8k polar esf °°'Ha ?_)at ur e35
Purification is ef:gu ?'b'dcwedhpg eamlze ml oftnﬂ aphy
(using a colum ag, :Egﬁ%:m \"P@reé«cbpd)urtalnam gtgt ne in

I d¢

1/ 2% acetic 4kid ivacum gﬁ% 11" ef)v B mmo
(1) -5- (2- t henoyl ) i ulgcunomwgmplaﬂuﬁwa rla?fmé"]ﬁ&g = xcegi}{ tsum; aciod

having an [err] | /?‘? idiinduboftutdBr
Simlarly, cl eavag@w@f 1' gaggﬁg ITo -lt-aradl;) :g vegiéd
described 48 above Slmﬂlaﬂl eleidagédfﬁ\ﬂael yi el ds

(d)-5-(2-thenoyl)$ ab °l’e a@eothbxpy:relbslhﬂger yi gﬂ t&l 'E_ﬁi ‘E‘}T,Q’XO?I ic 48id

having an [err] 3 f O¥¢rl-qarbenyli @cldﬂaa\mfga]: er4|2 It

t hus- obt ai ned (d) faaam Jfa?ﬁuﬁwg@ygc ﬂ,;ac gy ?ﬁﬁfg&a lmemax,ed c(e&ifr:é becycl ed)
accordi,ng t @%net hodsSiiaiynother und be c‘l ‘t,10w to their ?éP ot her (dl)
conpounds may be E%Véﬁ‘b@)'ﬁ@ntrhelr respec ive - Fs anao

(d)-isomers. EXAMPLE 11 A "solution of 336 ng. of i sopropyl
5-(2-thenoyl)-1, 2- d',@é&i & 30|1;|-3 rroI EXAMPLﬂ yrrol e-1-carboxylate in 10
m . of methanol |ﬁp)trf 'i'l botl % dlhﬁﬁo 3H-pyrr616[1,120t assi um

carbonate i A55 ml of pofassiai eerrbonI Gn rs%ﬂ it Ader 55

ni trogen atmosphef EOE" Ft Slﬂ'@l:rrfsrﬂmmsl ®dledazlﬂ ﬁ%&g;goe 3“ eequ.%&f‘ §r The3
residue is taken - reii r"; ;’tfr 2 edllnmc ulramtlstbmr loE w6t dQl'iEd 50 m.

of water and the arresit! da ﬁ i w‘ va 19 comlimdakead2x50
m.). The céhbin tl@maﬂlzaroaodthle 1dQé/ﬁ6m@ﬁ iyl _fﬁr ?‘vapor ted'
to dryness under $'1%’(1P)6(910[12-a]pm@g-1;-g¢rboxym ya%ida 111an1841| "t otf €Sl .
from ethyl acet ate a ](09 t henoyl )- 1, 2-

di hydro-3H pyrrol o[ |, 2-a] pyrrol e-1-car boxylic aC| d I dent i cal to 'the
product obtained in Exarrpl e 10A 14 ‘ :
1, 554, 076 14 '



EXAMPLE 12 By follow ng the nethods of Exanples 6 or 7, the renaining
conpounds obtained in Exanple 5 are converted respectlvel y into: nethyl
42 dr-hydro-3Hpyr+el-ofH—2—-a] pyrol-e—t-carbexypate -5 et hyl ___
-1, 2-di hydro-3H pyrrol o[ 1, 2- al pyrrole-1-carboxyl ate, 5
pr_opyl 1, 2-di hydro-3H-pyrrolo[1 , 2-al pyrrole- 1 -carboxylate and butyl
1, 2-di hydro 3Hpyrrolo[l, 2-a] pyrrol e- 1- car boxyl ate. Upon condensati on of
thege conpounds with N, N- di et hyl t hi ophene-2- carboxam de, in accordance
_'g/h e nethod of Exanple 9 therg sa@erespectively 10 _obt g ne&a

(Z£- ﬂrenoyl) T2=drt ro-art y|1U| ulr T2 d.] pyTrTotres

1 car boxyl ate % &gs 2% g%é} g@g I 2- aI pyrrol e-
L-Carboxylat e, g % il %iml.; LRy Skl
'5-(2-thenoyl )methylZ}ndlhiddeH-pahblpglaramiyu{olb-IQeaau]opmte,oI e- I-car boxyl afe and 15
but yl 35- (2- t hethy I, %f agg‘}lrrolelcarbox | ate.
15 EXAI\/PLE13P "’ ;._. ﬁgﬁ‘ 'E‘F using 1.1 to 2 nol ar
1

equi val ent s O{! ltﬁe’%El Xadfhl Q\I~dlmethylthlophene-2- Rl
N, N- di met h hrb@xamteh Iatcmrdquheweh thequetitod of Fiatwle Pere are respectively N

\ N o tﬁfgﬂg_@gﬁ 4 @gbsag,é&osgypg%gm A5 10

N, N- di net h 10 _ L
sttt Oa%fs%%'p o R
N, N- dP et hyl - ﬁ 3 “f‘ﬂf’%’p gg A ’2‘5 l-carboxylate o

N, N- di L |

2

rrole-1 -carboxylate :
ﬁ:,-l-car boxylate -/lmux

i met hyl - 4- br omot hi-ophene- 2- car boxani de,
5 NN-di net hyl - 5- brom)t hi ophencEXAMRLBd&am: de,

N, N- di met hyl - o "‘é’ lﬂf°§ befaﬁwgrﬂ agng 1.1to 2 molar equlvalents of.
N N di et hyl - Mg chbine it | r
N, N- d®onet hyl - &mm!m -ummylﬂnmemm amg o _ 20
- N, N-di rrethyl meth Qiamide, :
ARarE § B
N, N- di met hyl - Slbl%ﬂroé #hide, - '
N, N- d@Snet hyl - N—Ib-dmmﬂfym-mmbt mmumrand | - %
N, N-

dlnethyl i amide; . place of .
N, N- di net hyl t m@%g}a I g’,:a ’ noni tori ng-the course of 385 the
reaction by't NN-ﬂ;metﬁyhﬁﬁﬁth@lﬁ&atﬁbbﬁb&&ﬂhdﬁeSDECt i vel y; isopropyl ,

5= ( 2-Bur oyl ) - NIN-gingt lic ldorafiray ozathille,?- al pyrrol e-1 -carboxyl at"% an oil,

havi ng t he fo“ﬁwm&ll‘b %ﬂg%ﬂ'&(%j EE:‘%"’ U.V. [err] 275, 332.5 nm([err]
-4-bro

8900, 17800) dlmeth Eédrbo ,and1685 1605 [err]

40 N MR N|N-diinegy L5t onﬁm,rargz-&rmam iderr], 2.60-3.00 (m 2H), 90 (dd

1H, [®¥rr] *n elaa “EE? lrel% ﬁbt a@ngg%mi poniforipe tejcoursadf [sed?. |

J=6 H ; [er L, d 1[1 r(af@-l (m 1H) 7 23
(d 1H J 4ohtzﬁi3 e,folo“' Al Gonskarls, 45 o -Gafflordie (2 lerr]

45 |sopropyl u.v.om 32Tﬁet3'%_mﬁ{ﬂ9§ﬁdy8q)), m

B Ay 3&@@*’%&, RIS G b g,pse—;%g hom) £8P

. car boxyl at e, 50 (CHL).CHI, 6108 eqiri®hy+4 Hz; H-7), 6.40 (m, 1H), 7 10 (m, iH), 7.23
<R obly 3=

5- (5- et hyl - 2 Hi6) 9.4% o kmplHi ol o 1, 2-al pyrrole-I-- 4530_
b | at i
gaE 4OCKI gr Zm%b ro oyI - &‘(Liﬂﬂ% 239&{2;%1')_35 dﬁ&%’fgéf?%mﬁpﬂﬂpﬂﬁle' b car boxyl“at e,

1- 55

£5 St ond SN L 2 o o 2.8

1, 2-di hydro-3 ﬁfbﬁ)ﬂ r@-;l-ltl{eﬁbﬂ-l 2hhyaﬁrﬁpmioﬁﬂﬂ2-albﬁr&né-ﬂpy|

4- -2 I h H- | o[ 1, 2-al le-1 - I
20( bromo gphél;q%@ ) 5-(5-ct?ll;ro¥2qthgno§l)-l X:lghrygrof) -pyrroilao[P%/ ng)j(r)rroele-l- carboxy at ©
cg a '

> (> %5 | 0 685
caE box;/?g? eﬂbéﬁéﬁ p)y| 5 g?g@hﬁﬁtﬁa@@ @E?Ehg'@loghlpygf RE Ry E1p Rt de-1-

1, 2-di hydr oa%mﬁragpﬂol o544 WM?W&J 2-Iilhydr0-3H-pyrrolol1 ,2-alpyrrole-1-

60 : isopropyl. - 5- (S-bromo-Z-thenoyl)-l 2-d1hydro-3H pyrrolo[l 2-a]pyrrole-1- : 60
- carboxylate, . : :
" isopropyl-5- (3-methy]-2-furoy1) I 2-d1hydro-3H pyrrolo[l 2-a]pyrrole-l-
carboxylate, -

i sopropyl ﬁ&;ﬁhl os%ﬁiemylmhydo)yb 1,2 dﬂnydhomﬂ;nmoﬂiﬁpy]pymdl@[-l 2- al pyr r ol e-
1sop



car boxyl at e, 1,554,076 15
i sopropyl - 5- (4-net hyl - 2-furoyl)- 1, 2-di hydro-3H pyrrolo[1,2-a]pyrrole- 1 -
carboxylate isopropyl

5-(5- rrethyl 2- furoyl) 1, 2-di hydr o- 3H—pyrro| o[l 2-a] pyrrol e-1- carboxyl ate,
5

| sopr opyl
5- (3-chl oro-2-furoyl)-1, 2-di hydro-3H pyrrol o[ 1, 2- a] pyrrole- 1 - 5
car boxyl ate, isopropyl 5-(4-chloro-2- furoyl) .G;;
1, 2- di hydr o- 3H; pyrrolo[l 2 a]pyrrole- - ﬁgggﬂ%ylate isopropyl 15
5(5 CthWZIUnuyl J.L-ull f _AO
car boxyl at e, . isopropyl- -5- (4-methyl-2-furoyl) l 2-d1hydro-3H-pyrrolo[l 2-a]pyrrole-l-

10 i sopropyl  5- (4- BYORRg: 4 ursgyln)ahyla%uﬂ%nlstmr&ny%;rb BbirhRbRL1SaRyableRy T ol e-

1- carboxyl ate and cab@yagy! brono- 2-furo

1, 2-di hydr o- 3H pyrrol qpery;h] PyBroblogo-2furoglid Bedifyidze- aH- PIEIOIDU 2-alpyrr01¢wpon 5

hyorolysts of the. PSCRRINN SS0ahlh Ao b AERISSE Ml o R BRDOCS
tel

nanely: 5x(2-Turoyl)- JJs@;rrokoyﬂlydir((S chldrq»y#umom-[l 2ldihydls@pBypyrrolofl ZLa]pmolbdxyI ic

aci d, havi ng &0 nel t PHBEBl8ieN Lerk,

1, 2-d| hydr o- 3H pyrrgirpfg%&p ﬁ) 9’ rzg x{ﬂrg‘éhé%rml%[fg Q?dxa o-1-

20 5-(4- et hyl - 2- thenOiyg’droﬂy,lZ ﬂsmfdhaziihow«nrzmxm{dlo m@brrpmrlrphlgyrlole-l-
-carboxylic acid, 5¢é(r5°xr9rlétt=h - 2-t henoyl ) 2-di hy dro 3H— yrrol o |

,2-a] pyrrole- 11 carW}%L ﬁﬁl of ¢ \z?gj 0{, hygoq E % mefhody] 9515
5- (4-chloro-2- thenoy 5- h-11Y. ihpd HHD&&%B Va[rl'i 1R akid; RAROXKY | | C
25 acid,, 5(5 chl or melEing p | 184°—1182.5%, hy: r03 yrrol o[ 1, 2-a] pyrrole- 1

-car boxyl e a%d 53(% %5 gr %Ilten@ﬁ)olﬁ yxhydio-Qmelg[,lg_agpqrrglyrlmyb@fyhc 0

1,2-a]pyrrol e Vehdtiy1- 3! 1,28 fijdfdo-3H-pyrrolol1 2- le-1-carboxyli
30 5- (4-brono- 2- then@(ylga %’g ﬁ;or)o 3 %y"r’rop%mol ’2a<]a E)rﬁreroclaza-oxym
-carboxylic acid, - 5- 55-(5fmﬂlrhy-l-2-tltehgﬂb§12 ?lhydro-3H-pyrrolo[l 2-a]pyrrole-l carboxyhc a

1, 2-di hydr o- 3H- pyrrb‘f“b Vi |
5- (3-net hyl - fur oy haid, ;% ggor A 5"‘3’3 dlh %Foég@&id(gl Q%j&;frmlol 'garbixyhar boxyI [ 35
aci db 3|5 5- (4 (rjret h%l/cl1 Qesfdhroﬁyt-)heﬂoyl)a ZGHﬂIiy,ddr JH-BHrcng{l e-alppfrdle-2-carbpasiic ol e- 1.
-car boxylic aC|
5- (5- et hyl - 25hur oyl gg o TOPrOm e thenerh A e B pysdell Bl Pl 4opMf hoxy i ¢ 50
10 5 o M i s
1, 2- di hydr o- 3K pyrr %)‘1) ST o WF??’I‘HJY‘E%EEH‘WW?@‘ Adjpyrrolgd-carboxylic
5-(5-chlor O 2'3§ ur oy §-(32néiiﬂ)}l]?iﬂfrgil)3ﬁ H&){ 3;9 bﬁlp}rrgloﬁhmﬂﬁymieg dar&?fl@(%iﬁl ic 35
acid, - 4- br onBEdndini-2¥ilrdy1)LL, 2difl ralpykrole-1-carboxylic acid, '
1, 2- a] rroI e- 1(car box gr b ﬂx;gg)&iﬂ-éhi@ MmmolQﬂﬁtjtia{]@ [e-l g::bgglig 22:(1

iod rl -dihydr [ -a] a 1
1, 2.di hydr o-3H pyr ol daé my fi _dlﬁgﬁgm#% gﬁgb_l?{g&? ' A 35

. S-hagked rouf rrdi61823) B¢lchi® b'&éﬂng ago

45 and fitted wih a l-z:hiruml)l-ldbdlhydkd Hd-piyhrglo[%@ alpytrele-1icarbokydic geid, i th

g. of ethanola co0 e
dropwi se, With stirri nbg (,5 -b V\ﬁ"?(f‘l; P%Oy% l@dli‘ly&fo-g? R‘\ér{cﬁg} a[pyrrolL l-cal%oxyrhc acuti
1, 3- acet one-di.carboxyl ate. Met hyl 3 EXAMPLE 14 A -

car boret hoxymdf hyl - [yﬁ Q'?blﬁ R dlﬂwn b mﬂdfbelmﬂln %mﬂg)netf lmmgbar 45
eth 1

N

i mredi ately 50 Trf‘;m ri Fﬁrﬁ‘%@% 6i %lﬂf enoved

and 80 .nt. of dry stirring, with 8.7 I 'l 8.atet l| Qn
m xture i's then tr eedr enlh thﬂ-3»(2'tﬂydn@xy§ﬂny amdrfo zhe el faring etBatelyn 20 s
hours. The sol vent ﬁ,cf, %%L%{/

m . of acetoni®®ril ewé rﬁ& é;)fn;;x é)gbeg %ﬁﬁfgmﬂkﬁ S

nmet hanol -and 20 g. @ pSlh ukeCfor P Bdurd The Sulk@ efdvédamid educél' rSssnlinxﬁdJr e S
55 evapor, ated 209 ndr mst ng nnd/mgfmllandel ea@déd tomrt lsamlstgteum of
200 g. of silPta °‘e’f‘ m h Sl ‘*’&'ﬂ?’ﬁ%““?“d Thetn ‘L{th"i t£ ’En >
hexane: et hyl acet atﬂ thh % :
acetate (1:1) affor Ei-cm‘bddr?ﬂioxb#r(olb-ﬁmwm(@\ﬁ RyH ldentlcal to the product obtamed in
Example
60 EXAMPLE 14 B ' T 60

To a solution of 6 ml. of ethanolamine in 5 ml. of water there is added 1 74 g. of
dimethyl- 1,3-acetonedicarboxylate. The resultant mixture is_rapidly cooled to
~10°C and treated dropwise, over a' 15 minute period, with stirring, with 1.67 ml. of
l-bromoacetone, whilst maintaining the reaction mixture at a temperature not



3- car bomet hoxpyrrol e-2-acetate (IV, R=H) identical to the product obtained

in Exanple. 1 60 EXAMPLE 14 B
60 To a solution of 6 m of ethanolamine in 5 W of water there s added

1.74 g. of dinmethyl 1,3-acetonedicarboxylate. The resultant mxture is
rapidly cooled to [err] and treated dropw se, over a 15 m nute period,
wth stirring, with 1.67 m . of 1-bronoacetone, whilst maintaining the
reaction mxture at a tenperature not 16

54}6076 _1554,076 16 hi gher than [err] Wep thS

di ti onalig Ef”th é‘ﬁ ‘W"?i“sa m xture of

nyaroch! i Qﬁrmaﬂit’ :‘t'@%!l?g' rgrhtrtt“apt:d TR Tt

w th ethy a&tad Gx (00 mbineddd ghnR:Q cﬂEd/aﬂkgﬁrllh col¢witenict i s washed

wi t h5 col dtovmutahty5dned mmtaghmem Miumt (E g g}m g epf Bifer sodi Um sul fate

and evapo‘i° ‘Ecé g}g‘ at ogr aphy of the

"o e o P T, o AL b N o eaty &

el ug&t axf‘;i:l@s‘t Eza from. memyleﬂiq/shlahdethexnnmﬂgsl atNF8¢Q-and has the 10 —

hydrdxyet feyd ﬂBal@lXF rrol e-2-acetate. which upon

recrystalli za.f‘f‘i e fB‘bﬁlE l}fﬁéjﬁ&eﬁ g%%l de- hexane nelts. at [err] and has

the 10 - frl{ GwinOmasiel bad Gsing sa)whatxedlcf juivhlentr §f; 1-b1GmoB6. 45: H, 6.71

Found: - C, blﬁfnoﬂé, HHronﬁ-ZF&nta’.honeL nand dbrdmaad-hexararer in fplace efi g a s

stor‘éhl on’eqorﬂp ’Lfﬁtfes °‘3'1°1¥ phtai 24 1br ono- 2- perit anone, and
-3-car et -et acet €,

1- br on- 2- heg -3-c9£o éth -4-propyl[§g 1BRDakkhenadt here are

respecti vel Ym& 1 N- ﬂﬂﬂdroxyethyl)% carbomethoxy-4-butylpyrrole-Z-acetate - 15 nethyl

'N- (2- hydr oxyet hyl )= 3- cafbonet hoxy=4-et hyl pyrrol e- 2-acetate, net hyl

N- ( 2- hydr oxyet hyl ) - 3- car.bonet IBxa

. {BLID 1 ylp rrol.e-2-acetate and_pethyl

' N-(20hydrox By llt)m& dabe H ; g ¥10Né2 xda@rétt Yie3- EXafPLE 15 20
By follow éesﬁ e lb "Hq.‘ (LY, Péh/é’q?" {} shyl ) - 3-
20 car bo Javih ert 2 @o dhn\éevﬁﬁ{théﬁﬂe)hddSofCOnverted into

et hyl N E@ﬂnﬂe&ybeﬁfgrdtdhgdﬂ)yl B,2ddwdh@f68ndthwt-9ﬂ¢ynebﬂ32tq®wmbﬂe1-2 acg%at e and

t herf2cycl |dféﬁﬁwl adi um. w ‘ge g{i} R0Ld8 n actbrdance
de, h
W' th the gel 1th tl §i’ rE?x ; c@f lP e dg‘n Vi esterlgé;tlon at(ll
, 2- d| hydnandd auaﬁ-htm/‘r ir0dced rilarﬁeaitlp bmthedsoIEYampIdSSand7 di car boxyl at e.

respectlvely, ‘?:94' g ?‘F Wi t h,pot assi um
hydr38m dea]PP’ﬁ g% ?’«% )i g}i 12‘%{ - lowed Dy .
sel ecti vep f;lgma _qr.‘ga@ e X, af ation at o 7, i n accordance
with the net hods sn 1lExanmine:s _ anlmktlmtmg emp@mltll\i@- hydraxpeshyd)-Jar e successkvel y
obt ned sarhomiethptyd-cthyipy rfg 1 2N 13 ydroxyethyl)-3-

PYELo -3 tat%ﬂ hy -(2-hydroxyethyl)-3- 35

al p rol es irbZ:ﬁ ﬁtgﬁ B; le- ate hyl N-(2-hydroxyethyl)-3- -
1, 2-di hydrcbl'b ;Qﬁ'breQ daétht.eZhere 3& respecttvely obtained as fmal

a] pyr r ol e-products: box§I at e- 7- car oxyl I c % SOlPo i

O .

hydr o- lrgg}r«gpyv@ di%ﬁ-dr prp ﬁ&%?; Pl“ %F Péﬁ’d ate (%@ R=[err],
r]=[err]. gﬂ' Rlbut rolof12-alpyet _
2- hydroxyet yI) 3- car boret hoxy- 4- et hyl pyrrol e- 2 acet ate met hyl

[er
N- (
N- ( 2- hydr oxyet hyl ) -3- 35 EaSMPPEL§OXY- 4- pr opyl pyrrol e 2-acetate -and
nmet
;

<

hyl N- Irh%cdmd etrvh ih -nﬁathod ofExaBiﬁle@ansdnmm't hoystipydtobumethiybyr r ol e- 2- acet at e
for _meth -p)'"RID he drolgﬂélt'ﬁ 3l}_?,/rrol 93 2- acetate
t her are _a pr_o I<¥:\§ é Rl 1@ SXLE)S
1, 2-di hyd fbf T '2-alp rrole | ¥car boxyl ate

i sopropyl 1, anr hytdaromsmpr d}yyllmas-l- NB-Id elh i £ o '%'ar boxyl ate and
il '? s

40 i gopr ofsgiboxamid F B Xy 1- carsgoxyl at e.
EXAMPLE 16 I"°"a’m‘d“ T %&,L sry.gn il 2-afhyrioRopT 0Py
1, 2-di hydl‘c@rbﬁx - 3H— rroI o[ 1 al pyrrol-e-l-carboxylate is condensed

with N, N di rrt,:g P!lhr 8 ?rewélyl 2ghenoyl)- 12 Aos a3 pgrrolgtletuce i sopropyl
5- (24 then Y c% 8)f- 4 efhyﬁ @i?etn?yl}_{'l §|d'1hyd 4?— fﬁll(ﬁ%rol’o R pyrrsgle-
1- car boxylaﬁtyﬁo Lcarbbryl err avi ng a nelting
poi nt of 102isbfropyIn &- (%-m@'thybc? -tiremnylt, 2{91tltydm6 mgtllyhéﬂmwdiotﬂe% hyl t hi ophene- or
];\Iu{\féri)r ﬁet (éyéji?@iéﬂ@é ? ﬁ{? o-2- thenolﬁg?gﬁllh r‘rifod%ln{g h&er e re respect igoel y

isopropyl -(5 chloro—2—thenoyl) 1,2-dihydro- G%thMHFmp‘plo[l 5 (2-furoyl)-
1 2 d| hydradpyed‘;étqashoxm .pyrrol o[ 1, 2-a] pyrrole- 1 -



car boxyl ate, isopropyl 5- (3-net hyl - 2-t henoyl ) -
1, 2-di hydro-6-net hyl -3Hpyrrol o[ 1,2- a]pyrrole-I|-carboxylate 55

i sopr opy——S5-Ad—pathyla2.thenoyl V- 1 2.di hydro-B-pethyl -3 oyrrolol 1 2-

55 al pyrrol e-|-carboxyl ate, isopropyl 5- (5- net hyl - 2- thenoyl ) -

1, 2-di hydro-6-nmet hyl - 3Hpyrrol o[ 1, 2- a]pyrrol e-1 -carboxyl ate, isopropyl
5-(4-chl oro-2-thenoyl)- 1, 2-di hydro-6-nethyl-3H pyrrolo[1,2- 60 :
a]pyrrole- | -carboxyl ate, - ' U
60 i sopropyl 19- (5-chl or o- 2- thenoyl) 14 3s4k76ydr o- 6- et hyl - 3H pyrr ol o[ 1,2~

al pyrrol e-\J/ “Tarpoxyrare _
1, 554, 076 r?glgr?iilrbogige?romo 2-thenoyl)-l 2 dxhydro-%:?eﬁhgl-w Bﬁﬂ)[o[l ,2-
5-(3- brono- 2- t henoyl f d{ﬂbﬁmmwhoy@H Nihpd}bllhietﬁyl Al pyrestoli Q-

1- carboxyl ate, _i sopﬁlo 16- -car 14teb )h s

1, 2- di hydr o- 6- fret hyL}Hﬁ%}f QA bf°2‘° hﬁwﬂ)o'i %d idfez?rfﬁﬁkvr% pyrrefoll,2-

i sopropyl  5-(5-b ?méth% OhuRHAN Q2- @mym,lsy:hetﬁwmf, 1Po16M1 - 2-

5 a] pyrrole- 1-car baﬂpyx’rm-egarb@@ teQp -(3 I ur o

1, 2-di hydrM t hy |-3;rol Yny ol -@- methﬂrquyar'eZ dli!y@raﬁb'e%wlaitl'épyrr%lﬁrZopy|
5 (4-nmethyl - f ur pr lsogop w -Vsd&lahﬁ mH}Y)' fis!i*hp&'rro-r@r{lghyljﬂgpyrmml 2-

a] pyrrol e-1 - car boxyhiggreole-1-carboxylate,

10 i sopropyl 5- 518<m§9 | - 25'f(@rFUyl'°)'2'ﬁfI°)2)'U?ﬂMﬂ@-GmMHW~PSH01O[1 2-

H pyrrol q[ 1, 2-.al py?]PHF - 'ia'E‘H‘W _
5-(3-chl oro-2- ?ur oyh };yr ﬁba‘y Z§¥ %Rdrﬁﬁgh?ﬁ}ﬁry f“etfylzm 5?"01‘4 cﬁ e- 5
| - carboxyl ate, 15 1sopropyl| sopﬂﬁ}pylbro-z furoyl)SL e-d*hnyutoe& mef‘hyf-m@yirb}o[l 2-

1, 2- di hydr o- 6- net hy#lp pyr r% 1- carbo yI ate,

i sopropyl 205-( 55 mgf?ézﬁ& ? {');"mlz fé‘ﬂ'll)hlyéa'ay% oy %1—?359?1?[6 o[ 1, 2

al pyr role- |-carboxyl gk romo-2 fu5oy()41' iaammo% E\MB?)’J’W -pyrrolol[1,2-

1, 2- di hydr o- 6- net hyalpﬂl'ﬁqay-carbdxal el ' yrrol e-1-carboxyl ate and
are

20 i sopropyl final compoun 3 obtamed in Example. 1

1, 2- di hydr o- 65et hyfé’gg@pﬁxﬁ{ugq%% chaing Swou orytheng e SIS o,
the renai ni ng. final caosgpeopyt ttnenaelot1eruuﬁmmrﬁJe&lylLﬁ{@yﬁomnmzﬂwneda1nto the
correspondi ng 5-f u?%wxylefle, henoyl substituted derjyvatives

- 25:
Representative conpg#% 5- @tﬂ“é??"r)lé& dikydro-6-propyl-3H- pyrrololl 2- a]pyrrole 1-
Uﬂy)

25 i sopropyl 1395-(2- 13- xﬂktﬁwdrtﬁer@ygllfw&m;?d%-mbhfﬂm-pyrrolo[1 2- 30 -
[1, 2-a] pyrrole- 1- E]ayrmbeeybabﬂylalesogp { '
5-(2-furoyl)- 1 2- di fydrapres ﬁ)o J&-ghofsy-thenaf)-12-dihydopyeth gt 3gl-pyprololl,2- |

210

car boxyl at e,

5- (3- met hyl - _35 henoMbgmﬂ dXYIQfength%l -2- ﬁﬁrgyl) 1,2- di}lly?rg Tro&)_yl -3H- pyrrolo[l 2- 30s
alpyrrole- 1 -car boxyllmpeor’yi Sdpriderpi2-furoyl)- 1,&dﬂladm%}hntybmw:iwq{@y’fa)pyrrole-

1, 2-di hydro-6-et hyl * ﬁ‘PW‘P’PoI o[ '1,2- a]pyrrole-l"-carboxylate, isopropyl
5-(5-net hyl -2-furoyl)- 1, 2-di hydro- 6- prggxll\{ﬁlgﬁyrrol o[1,2-"35 -

a] pyrr ol e-1-car boxyl at# selidon of - 500 mgb ‘of isopropyl -5-(2-thenoyl)-1,2-dihydro-6-methyl- 3H-

35 i sopropyl 40 pyrrolo[l 2-a]pyrrole- -carboxylate in 15 ml. of methanol is treated with a solution - 40

5-(3- chl or o- 2-f ur oyR e 2828 a%% 6’%@% “é‘ HERET ﬁﬁwjpoztﬂmw;s@ The
1- car boxyl ate. EXAMgkibuelis't D Bf ID/, uSBydrdehiotic &4d 4150 ml. of water
5-(2-t henoy| ) Uqr @s@tamemh e @cl—t.actqd)wnh ethyl acetate (3x50 ml.). The combined

es Ifate I\ 4
EX{LE’I ng r‘%yrroﬁ ﬁgﬁ@ﬁ gg\ l%“n 1;53 L“E"{]%? ngaQé{:fpnF g;\fgﬁh t h43

reaction - m xture | sl&ﬁEﬁI uxed under n| t ro en at m)s here ours " cool ed,

and evapor ate to dr: riésslmllmnn@ ¢fdl§€m$t§!elw nh lysg qtil'gEWpled% queoys
hydr ochl ori ¢ a% gls °‘g§é o |ip ERAmANG 14 4P SoWeEFhct ed 0
with ethyl acet ate 512- Rré- ume Gﬁrolou 2-a]-¥loleACEaSboryIR adid ed
over nagnesium sul fat5d3-ar¢d1ybl‘&pmy&l édthdIOdmd%SH pumie[ﬂ 2-a]pyrrole-1- 45
reduced pressyre, ¢agb é‘tﬂlz ' ) bomiethul.3 -1 s
5- (2- t henonyl 1 2- cq} gﬁ{ % e 'Fﬁyp' "}ﬁftﬂw’r o‘f’%f”f E'pyérfﬁ{}r%'ﬂi’yémﬁ -
-carboxylic acid [(A),5 eﬂiyrjthe:i@l)n]2¥iﬂ|yd96=¢§}nethhammom[1rmdlﬁyrm p0| nt of

carboxylic acid
-(4-chloro-2-thenoyl)-l 2-d1hydro-6 methyl- 3H-pyrrolo[l 2-a]pyrrole 1-
60 carboxylic acid, : 60
-(5-chloro-2 thenoyl) 1 2-d|hydro-6-methyl 3H-pyrrolo[1,2-ajpyrrole-1-
carboxylic acid,
5-(3- bromo-2-thenoyl) 1 2-d1hydro-6-methyl 3H-pyrrolo{1 2-a]pyrrole 1-
carboxyhc acid,



1660C. In a simlar manner, or alternatively by the hydrolysis nethod of

Exanpl e 10a 50 the remai ni ng |sopropyl ester conpounds obtarned I n
ol e 16 . a 0 ce aci ds,
nanely 5 (2 furoyl) 1,2 di hydr o-6- nethyl 3H—pyrro|o[1 2 a] pyrrole 1
- cay boxylic acid,
anethyI-2-thenoyr-1,2-dihydro-6-nethy| 3FprrroIo[1 2- aljpyrrole 1-
poxylic acid, 55 5- (4- net hyl - 2-t henoyl:) - :
dlr hydr o- 6- met hyI 3H- pyr r ol 9[5}437661] pyrr ole- I- : 5?8 carboxylic
: aC|Cl J\-J 5 IIULI"I.I Pt-hre ava - - N’
1, 2- di hydr o %( -Ilsppwylrir@hwfoﬁ-zw&ylﬁ?mro&ll &S alpvrefa?-boxyr ic acid,
5- (4-chl °e@5 s TR0ty 27 ShfaK Sl ey B Wtlachts gk ol 1. 2-alpyrrol e- 1 -

60 57(5- cp4rog 6=r®tle>ﬂré1ﬁeylrlbL2-41hﬂirq+6-lwdwb3fﬁpml¢{y2~aB>b=Frpiy~ﬁr al o[ 1, 2-afpyrrole- |
- carboxy 5; 1! ; L
1, 2-di hydanb& me%&&?féﬁl‘g&??@rﬂf%r&%ﬂ‘gfpywﬂ?bn 2leﬂpyl(.:rf'gllre"t%oxyl ic acid/ - 18

1, 554 076 5- (5-meth§l-2-furoyl) -1,2-dihiydro-6- methyl 3H-pyrrolo(1,2-alpyrrole-1-- p 0}&8 5- (4-
bro - 2-t PRE ac ro 2a]pyrro|e 1-
car boxyl i rhy ,gg" %g‘r%ﬂd%g@%f‘ﬂg Yl 3?-1;'32% “n%%l’%f ¥Fet hyl - 3Hpyrrolo 1

2 a] pKr a o S‘Sé(ltl-'lchlbﬁf ?JWBH)HQ <ﬁl$yld£b[-6 5ethy1 3H-pyrro|or§2-£13pyfmrenyl b2 f Iur oyl ) - 0
i hy deasbaylicedc - pyrr.ol o arboxylic aci
gmat hgl 5z£5f°h HufOYD 1g- ﬂhmmﬁ'ﬂéﬂﬁ’g{ mw@# ﬂwfpg‘rg' , 2- 2] pyr‘ ole-1 -
Car boxyli € 5-1- ﬁlthIWth)%rJ-élanﬁﬁ!yl)ZiH-pyrrolo[l 2-a]pyrrole-l- .
1 2- d| hydéaob&yliieic iyl - 3H-pyrrol of %ﬂ%{rro e-1 carhoxylic acid, .
g chlroi*ﬁ-bzoql 26‘}7‘?!'}) § Zidﬂbldtﬂ hyle Pbﬁtqlﬂﬂ’z BIPYERIe-tol of 1, 2- aI2 yrrole- 1-

Car 8Xy| i & lé? y&r‘ﬁ b Bethi i%g Byrl‘aloliﬂ-a]%ygblbxQEI‘BO)@IlETE&H‘y| 3H-pyrrolofl

, 2-al - pyrrol s B-royl olo[1,2-alpyrrole: 1 parbbxlie hakiay o- 2- f ur oyl ) -
1 2-di hydro I;;@mﬁt R-tl@hby@ylﬂrdlhxdiO-G_b@ylaﬂfbwmlb2-élpyrrole-15 car boxylic acid,
5- (4 br onfAf a h of1,2-a]pyrnele- 1-

car f)&cs)xyl | Earl?d;{l‘ii ac %g‘e%dryg ‘mé'g W glﬂrﬁh ‘%'l‘rgl%!}_%&i rIg)lb%Lrnet hyl - 3H gyr fol o[ |

, 2- a] pyrr ol es-i5ametiyh2-furoyl)-1, Z:dihﬁiméy-brdpylaﬂ -pjrrolol1 2-a]pyrrole-1- '

20 5- (2- t ok L

bOXyL r&o 1d’ 30

| hydro >propyl - 3H pyrrol o[ 1, 2- a] pyrrol e- |-car boxI ic aci d,
5 3 thyl-2-th 1,2-d WIEE- | --3H: I A, 2- I-I-
o al(’ bo;? i Z tleonoy 23% h5l mg. of N N-dlmetlt!yltlilo hene- -carng%{nlrd%ag 0.15 mil, aJ pyr rote

- e is reflux
5- (4-chl of) '8’% ?Aﬁ n?adﬁbﬁrf' nfh dﬁct}iy A S I pyrrol e-1-
25 @ar bOXyH{-lpﬁrrcﬂG[Il, ~alp9rré 154¥6Eﬂb syllate -ih U20|yl ef 12-d1chloroethane The = 35
-1, 2-di hydreect@l%w il%‘ls EZ?"?%.""’ Egrgzn T fets l10‘"‘5(:‘?( 1“! c acid and
5> (3 chi O edto d g‘r ga ulrumat mdrgslb ﬂ}'tll aal pyrrol e-1- 30
~carboxyl i w1th hexane:ethyl acetate (3:1), thus obtaining isopropyl’ 5-(3-thenoyl)-

30 BBAMPL -ﬂlﬂiydko-Qletroloh 20dIpyDDR:- Iscartpxylae. (XII, R=H, R? —ICan X=8). 40

o %ﬁ*ﬁgﬁ?;ﬁiﬁaﬁwﬁzarﬁ?'fz-a oy oxy CL‘LFLL de.

i s added ﬁetfﬁyx Byrroly1-c? oxlyﬁﬁpmﬁp dopﬂopﬁ dr(iqghelﬁ@}) 125
“3H- pWrr ol dleerG-a]qnylr%memm[bbﬂb gt:-'ebo d| chl 4% oet hane.

The g'sé“a‘f ‘*éaf Xg ,%eéﬁrg}m d rgon at mospher e
‘for 8 houdlim'“;,t,)tylthl?;ﬁgleéf' -cra‘{eo TR b? E‘slrrﬂace?ate ah ref uxed for :a
further 5 thu’pEople he-fuogil udﬂwdrmmtmxelq[m-alhﬁmleelfmmlaedam o dryness and

t he ﬁoesld@b f -si Lioa eluting w'th
hexane: et hyI @%ﬁ?&gﬁ ?lé‘qﬁ‘r‘ g67r§ds3%§ri’bb‘§ﬁd’5 (3-thenoyl) -
RyS‘J"

l, 2d|hydro 1013 (4, 631, 3P Hef WHR),CHE 2566390 @i, OH), IR (ddr=H, [err] [err],

X=S). 4t 697%‘95 y ng)s 6sses @ llg
=4 T } 55
1, 25§| hydr o- 6- rﬁ .ﬁ?j?@?%i, _rllg;e ! |
M.S. m/e 270 (M
isopropyl 5-(3- furoyl)-l 2- dlhydro 6-methyl 3H- pyrrolo[l 2 a]pyrrole-l- _
' carboxylate and -~ o
60 - isopropyl  5-(3- furoyl)-l 2- d1hydro-6 propyl 3H-pyrrolo[l 2-a]pyrrole 1- 60

carboxylate.
EXAMPLE .19
A solution of 300 mg. of isopropyl 5-(3-thenoyl)-1,2- dihydro- 3H pyrrolo[l 2
alpyrrole-1-carboxylate in 30 ml. of 50%, aqueous methanol containing 1% o



1-carboxyl ate and isopropyl
1, 2-di hydro- 6- propyl -3Hpyrrol o[ 1, 2-al pyrrol e- 1- carboxylate are converted

respect+ve| V—npt-o—i SOpro Qn\ll 5 (g-t hngn\][l )- 1 . 2_di h\llr‘lr o-6-
met hyl - 3Hpyrrol o[l , 2- a] pyr rol e-1-carboxylate and isopr opyl

5-(3-thenoyl)- 1, 2- 45 di hydr o- 6- propyl - 3H pyrrol ol 2-a] pyrrol e-
1- car boxyl at e. 45 By the sarre rret hod, :
substituti ng NN-di rret hyl f ur-an- 3- car boxam de for N, N- - 95

di et hyl t hi ophe@e 3-car boxam de there arqsgjp&.,%l ned t he correspondl ng 5- (lg

furo |) 'M|V’QLI ve's: recredt \ATIR lou v

I u h h
5-(3-furoyl)-1, 2-di *ﬁ?‘ﬂ?ﬂo"ﬁ‘% B 1 Al efg;%ﬁ‘gf ‘*‘;?é’:&?&?ﬁ'ﬁ??f J‘?}‘fﬁ%ﬁﬁ’%ﬁcﬁo

oil, having the fol |Q,Yyﬂ
50 UV Lerr] 222, Badiads el e Muarrilc ) Dhost 10 i ot 4590)

[err] 1930, tM@chloxl fld a@d tragted (Rree|tgmes [with ahﬂ&c §tate. Titd, coin‘bﬁlelﬂz

T
[ err dlu ulfatf én?dr vagorged erregu

K1), 4.10 - 4 60 (By res ﬂée% B:c d Irude 5-(3':% l;ﬁl'l{ﬂﬂu 0 [err]
5.95 (d, lH,._J =4 Hz; I-B)? h,e Sﬁng&etﬁlm,t ma in8 &lﬁoundd‘bbtalne@ ifExanpi®)8 arz 30

( 5- (3-furoyl)- 10

1H), 7.83 copve nqw |
1m2 d:_?]ydro 6- n’g[n hgg iiq‘% “%“faﬁﬂ;&'}‘/b ]'éPy’I°l°[d§r‘%‘l¥f<’ﬂeét°érb8h)ﬂ'c60

i sopropyl - - 5- (3 fur oy5 03=tﬂ.en3yl;ll h-ﬂﬂ&&o-@ﬂﬁ%-pﬁlﬂ&yQ%Ryk%lé—l%au%]»@}%’f ol e-1-

60 car boxyl at 19 A sol ution_of. rrgl of i sog &(

5- ( 3- thenoyl) F f&[’i"rzv"%ql'p%r? PHFQ!@' SEBPBikyiidteingazo mls
of 50% aqueOUS rTEt oM @QJaih&-’ls«{ﬂé?ﬁlsH folo[1,2- le:1-carboxyl |
1, 554, 076 9 obidiyl-sH-phitolo] 1931ppyg°aessﬁaﬁr%"¥1’§/’d?%‘>’<| de is

refluxed undef an at rm%ﬁfféﬁ"lél) b?-d}bwrpéwvﬁ'ﬂi perrdielli2-glpyiTole- 1ratbbatiokcids t hen
renmoved under. reduced- pressure and the basic..solution which remains is
diluted with 2ater and extracted with chExqNPIER toO renove any

unsaponi fiabl e productA siﬂheonanlZG@um QfISI(a-Ifurufl)-l p&lhjkﬁo-BH-pyﬁﬁlmefdhﬁ/ﬁ'ow-]t-h 20%
5 hydrochl ori €& agihiin Sl afdiehlorpmethanetis ireated withhanexs %ﬁ ofgtharegle. The

conbi ned m:%te@ radls sgg °ms'g§“§%§fgg alg?br?gglefeég or 30

evapor at ed t o 28r ynessi: thadesidut eeysrBideddfr6if StHyP acetdidifeth ab el me: Sl;rzefrg ohs

crude 5-(3-thenoyl )'“rqyl) L2 m*ﬂi-swol?ié?ﬁbb’u?l.&:lzal&]mjaw oI e:l-car oxyI ic

acid, [(B), ReH, X=§lre b tibeciiiE norgey isapmmathanst ai ned
in Exarfp4 e 18 are 1 pyrrole- 1-c4rbokyRfet € )'ﬁh (?szflﬁ-gyl drﬁ M‘rt())lo[:?-5 o
10 5-(3-thenoyf) -1a]2yrchl¢1ydarbe lanseth I- I—fyrrol o[ 2 a| pyrro e- 30 -

_ rm r m ?gpmp A, 10 B-
ga;]bgi(/?/l I0|Ce'acIldcai‘5 P@Yﬂdﬂ t?y gﬁn? alcld ¥ les nd ei% are converted into the
T ryO 1S I alé éxlr?)py -es ers JJ_{egres ntatlv comgounas

5(3furoy|) 12d|t1mdbblai8 .
a—]pyrrole-l carboxylate . ‘35

having a melti (hthetml)fz&dﬂ}ydﬁl— pyrenie L/l _
1, 2-di hydr o-6- rret hyl - %‘g ﬁgﬂg% m@%;"lo-l 2'2_ %1 xvl %

5 (3-furoyl)- 1, 2l e ReibyRtioiad propht s (‘f.m‘; V%ﬁ }Qéo-aﬁ ?réﬁ’o oxylic
acid. 20 _ [1,2-alpyrrole-1 -carboxyhc acid. :

20 A sol ution 4®f 200 ng. of - -féf

5-(2-furoyl)-1,2-di hydxgﬂlﬁi#ewobmof%@ gﬁ in 5%
m . of dichl oronet hmtm;xylﬁ: dc?de;a g({ e &é@dogﬁrp&&ipa&ﬁ ﬁ%t hane,
and the reaction niAd rZéhtPlEs,ﬂmemewaﬂveuolatdlsnbﬂmfhe vavevmB ki the lfemdueaﬁlnﬁed’lut es.
The solvents agnd e

ne e ifd H°‘HW&I 2 thegepddel-¢ihwlsa e 25
and the*residue CryStLalfszé eref%lg %g‘g MﬁylaﬂﬁylaB&yl”ﬁEmgphodeE ofisghd ®
net hyl 5-(2- - 2erayh-d2+dihytiroZ3Hipysoti G2-alpl -cdrbéxyllc acidlapey bbitaihat by
1- car boxyl at e. Li keiipsitntigg, thﬁsﬁ‘%’@"‘éh%z,(Pell!tﬂamylamﬂylmoazl@pﬂwaﬁelcohvl ifbrace of

L Y

d' azonethane bhere g%a%ay @j’n’efﬁg& ?113 Hid'& o@ taﬁeélg tuﬂll;p%/wB 50

5 22d:c h?/drf) 3HI- pgl’ Eﬁgi:ﬁdgsga‘% |e+ rﬂ'?!?ﬁ e pprS;ﬁrfaE% & @pro the cQFerBU d1ng

al- ( ;. r ch)I g}’l 2 ;:ar boxvl aSS am;/l 5 (2-%)1/1'0yl)-l Z-thydto-SH -pyrrolof1, 2-a]pyrro|e- -carbox Iate, T

30plyn a sinless ma?lua oKy 14yi1e 7 4ﬁ'§Ftr}11?'l Zth‘remt)-:ye) Ly fifydrgpHapyEodell 4- a@?’érr?bﬁ ks 10 4

10 B- I (and 10 B-2). hiﬂ/land SKhehlamﬁﬂlemdyl)Eb{Bﬂihbm 3I-IL;7yraﬂldl 29ipewlepnvert ed_
218

into the correspond@§ Y adt h e pro esters. resentative
conpounds thus obt gj, 2%1 ¥'§45br°m° h°“°y')n'e% ﬁiif;ydrg 3("293trﬁ’é?{ 12jygrole-1-

, 2- di hydr o- 3|—5¢)yl’ r ol 0-0[:t3¢l, 52('2&11113)’15 | QJdmero-'Bﬁad’yH@PéWZaé]@ysrrole-l carboxﬁgte, . 60
bnoriytl 5-(3-methyl-2- furoyl) 1,2-dihydro-3H-pyrrolo[1,2-alpyrrole-1- _
carboxylate, : _



ethyl 5-(2-thenoyl)- 1,2-dihydro-3H pyrrolo-[1,2-a]pyrrole- 1 -carboxylate,
propyl 5-(2-thenoyl) - 1 2-di hydro 3H pyrrol o- [1 2- a]pyrrol e- 1

, 2-di hydro 3Hpyrrolo- [1,2-3a] pyr rol e- 1-car boxyl ic acid. 40
EXANVPLE 21 ) 40 A solution of 300
nmg. of 5-(2-thenoyl)-1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e-1- carboxylic
cidinb5m. of isoanmyl alcohal is saturated with .hydrogen chloride. After
@.h%r s, the -excess al cohol isssdippdilled off in vacuum and tfe residue
r mrenty-tin UIIblLU aphy o af_ um a1 0 h % o/
5- (2-theno b%) lF:g’ - df- EX]‘EW?P@FE—“”A@ 1 2d1hydr39}—quy|r§9ﬁ e ]’%{ﬁl? &1 e- 1- car boxyl at e.
45 Likewi § iﬁ@@-aﬁ&r@-ﬁﬁhen@ylﬂ} 2-diRRIRS- KJmetl?ﬁW byrrd?&l YhjpyReey! or dodecyl of
5-(2- theesydxylatd, 2--di hydro- rrolo yrrol-e=|- carboxyllc acid are
obt af ned by, ?mgt. @rfa trhgnqyﬂ)rﬂ&d%y@eﬁcﬂt%vl -38: ryrrolqatér?rglpy" gkyl, octyl, nonyl

or- dodecyfa" | : By the sanme net hod
the free aci (f fur 12 njel-hg*rﬁo?(ggb -a] ?rQole i- carboxyla’:tlf‘.s, - E0-17- and
19 are esterlfled W|th the ap I% aI cohol 'to:produce the cor.r.espondl ng
esters, e.g. To'asqam{én 2t (of h&% 5: %ndymvﬂamy&blsnwyfrabp[zl 2- a] pyrrol e-|

- carlboxyl alpgrrole-0arPoxylic a&d (nd5 niatdn eﬂaﬂol © adiled )l -molar equivalent of

1, 2-di hydsqshumml tdel in |s@ut1on lse solvent s 1 th @gyﬁ e,

55 hexyl und peltiee Eq Ak ;‘Q‘é in ﬁm ‘%f - o[l 2-a] pyrrol e-
1- carb Ogﬁi&[?z a]p§196131!‘( carbo EIDEEh- - &illﬁy rom Tsogrogh ro 3H pyrrOI o]
[1, 25al p rrOleewﬂe ethcrasa or@()n and potassmm @6t5 }-the ﬂ royl 12

2- di hydroﬂ@ EE’ ?"w I@F‘?é’x '° by s“b_m‘tmg 60 nonylﬁ

5 (3 met hit* 121 gmy({,g. dor Qy]{yh@]eq |- carboxyl ate,

carboxyhc ac1d compounds obtamed in Examples 10 B- lla,rﬂﬂﬂ BEZY 6, 17and 19
20 @8decykan besofBrtediinty the porfespan in SOdl““BPGﬁW@dEH“W’PF’O?’& [1 0 a pyrrol e-

d th tained are: -
é ( 402{1 lbg;(gl %f Eeseggﬁggpo:ng%m 8 ggl}:g?o-%‘ rrol;l[l 2-a] rrol;’:a-rﬂ-scarblgi;(ylz?fe,2 aI oyrrole- 1
N 1 llpp%m e, - 1-
"~ car boxyl at e, sodium "~ 5- (4-methyl-9€lhmpb'l) 1,2- cﬁh)(di@-ﬁﬂmuylojlﬁ-a]pyrrole 1-

1, 2-4i hydﬁﬁbwk}teh 1-3 5 cafboxyl at e
and octyl 5 ga‘“ oyl ?(‘P%ﬁ %r%a‘?’z‘ %—thyr olpgﬁml%“ 22a ]pgfmlﬁylr role |
- carboxyl at ©f otg L_Es- &rxﬂo-z%eaﬂj}l)slt,z-dmydr@ﬂHa@ﬂolo[m}-a]p,yfrole-l-

2t Eegwb??m‘eznﬂbﬁé%?y?;f%wﬁ Chhi ARl 9 SOYLe,

hydr oxi de;™ P g otk Qitmuﬁi‘y 2,204ty dN- Dby dIAIN2-aibhRole Dlebatylatess then ev apor at ed
under r educedn RS U ©5: ldrdsm-furegs) dihydnéc8H-pyrzolpi, 2z’£1mtroledf met hanol ,

fol | gued B3rb atlo h d.c

5- (23 t henc?_\ég%%’ﬁm% df Wﬁ‘ly F¥°yB§:2 dg}fygfofﬁoeﬁxyé?h rro#geZ L onyl af® which can
be crystall nsgs»em@pzaﬂ@hoyl)lﬁz dmydro-a_methylmawrsao[ouher salts, e.g.,
anmoni um ahmbl btabeylaty, - of 5-

di hygr o- 3H dO%’?'P‘%H“BT P (%ﬂ}frw)r‘p%ig'&!di°'é%rp§‘6‘3&[l‘ PalnyEPly la‘iaﬁmﬁa"ébar edpy

substi tut ngsoaﬁmwmohmt&wdﬂﬁmﬁﬁrmt Safphuen hxaibexiate for sodi" um -

hydroxi de.. I'n a sinilar.-nmanner e 5-substituted -

1, 2-di hydro- 3H pyrrolol [ 1, 2- algxwmeles. | - carboxylic. aci d conpounds

obt ai ned in B adrpblatonl Gf B231 (ngnebf mzma@pyllBZ-dmydr&ﬁH-pyﬁole 2- can. be

g :sﬂf;@a_gztg@ T B

(1)-5-(2 yﬂlrceﬁhh@ymgonbd) n tlh: Rmﬁimylam neof IN car boxyl at e,

sodi um 5- @ﬂkéqhtouyla ﬁeceﬁarm @F'@O@Ff'@f Wﬁ%‘@%ﬁ&%} gfﬁ carboxyl ate,
. sodi E? ame u e%calg vﬁ Z-g(}pyr role-

1 rﬁyyl) 1 2-d1hydro 3H-pyrrolo[1 ,2-a)pyrrole-1- carboxylate and .
25 pot ass Ithtl’brecmltat Hieh fo soh@elkctehém atien, ashedlmkhgvmraﬂd girrrol of 1
T

 2-a] pyrr dfigh -ynedﬁarq@bmw ait(é-thq@exlhb%ﬂlmﬁm- -pyerelgll gralpyerols:lr henoy| ) -

L, 2 hydFg® &‘fif” ol YERPLE. [N Blfoyrrdl. sodi um
i8¢ s 121 £dihydro-9A! p@ﬁ&lﬁ 13 Fpyrrold-1- 55
5- (3 et hyry rﬁ%g %d }zﬁfg Qg)g&lﬁﬁ | Garbonate" &irpwld’uﬁh e- |- 30
car boxyl at:a'bonate
. Similarly by substituting .
‘(1)-5-(2-thenoyl)-1,2-dihydro- 3H-pyrrolo-[l 2-a]pyrrole- -carboxyllc acnd
60 5-(2-furoyl)-1,2-dihydro-3H-pyrrolo[1,2-a]pyrrole-1- carboxyhc acid, 60
5- (4-chloro-2-thenoyl) -1 2-d|hydro-3H-pyrrolo[l ,2-alpyrrole-1 -carboxyllc
acid,

n.o.,.,




ammoni um 5- (2-furoyl ) -1, 2-di hydro-3Hpyrrol o[ 1, 2-a] pyrrol e- 1-carboxyl ate,
anmoni um 5-(3-chloro-2-furoyl)- 1,2-di hydro-3H pyrrol of
1,2-a]jpyrrole-_1 - carboxylate 35 sodium

5- (4- met hyl - 2-t henoyl ) - 1 2-di hydro 6-et hyI -3Hpyrrolo [1, 2-al pyrrol e-
35 1-carboxyl ate, potassium 5- (5-chl or o- 2- t henoyl ) -
1, 2-di hydr o- 6- et hyl - 3H pyrrol o[ 1, 2- a] pyrrol e- 1l-carboxylate, ammoni um
5-(3-thenoyl ) -1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e- 1-car boxyl ate 40 : @
ng i i (82 L 1554076 | 2

sodi UMy : othyl-2 ln%y Idgé—ﬁ-ﬁ)ynﬁo[ -aJpyrrole- -carboxy ic

EXAMPLE 23 To a SQJP% '
5-(2-thenoyl)-1, 2-di YSj(SCb‘r&ﬁb-@-WrG)@)Lpi &h?dro-&hﬁnfyr- -ﬁ&d@ﬂrmwolm aci d in8 .

m . of nethanol is ecudlolegl ui val en
ch@r 2-u 1)21@’4

hydr oxi de, .in % he form-df P’Gr 's%if‘] con i ni ng 3
45 potassium  5- (Zcx g@ﬁlclﬁ%i’}e % pyro ‘('f"?i J‘}yr lteq
-carboxyl ate. A solution of 50 ca Gl um ca onate d| sso ved | n t he

m ni num antwnt of | N hydrochl ori c aC| d necessar to effect solution of the’

cal cium carbonate, is _fuffer ed Wlibf‘h 00E d-? ‘3'1[{1 chI i,de,
3 o]y 1) gﬁo rﬂ
foll cwed by the f urj léfpéirg)‘jﬂ: id an:? 1)s, lar e
obt ai ned buffered cpotassithh lﬁﬂhd me'i oh.Tht Etﬂeveaak sﬂlmﬁﬂand the 50 of
pot assi um 5-(2-t henﬁ lye- is 1siolv:hdh fhus obtained aqueous solution of

1,2-a] pyrrol e-1-car 5 & I, r t"%"qg W{ 2)‘;33" Clai"‘}" g@‘flrg@t ed b
filtration, washed Wrrﬁ M@EOI e ogz‘l{}gc d&ldséﬁ lpﬁfatg' (Lelr":ﬁﬁ Cﬂﬁhﬁ%btalmn _
5-(2-t henoyl )-1, 2- dcdppdria(e rrz;am dh;-ZHa: bnal-aepyirroleeleuahmx itat e.

Iélskg\amr ngylrrgtgge;slsup oe?)(g}‘ggul Prf%jgﬂg?g?ﬁ :lj‘?’ic“?‘nedt ‘ﬁﬂé @é\ﬁ%ﬁ;&!{‘%?d% z(;f)l:.eurlr{, ,

carbonate. Simlarly by substltutlng (1)-5-(2- thenoyl)
1, 2-di hydro- SH(-)pyrroIo 1 2 a rroI e- - EXAMRLUEDWy| i.c_ aci.d,

60 -
2-furoyl) - £22- di hyd &l shepoyris2oibycro- sEhpyre] |1#@1Pa 'al- .20
60(5 (Zr oh znro 2- th%%ﬁ:% fo‘;‘f gk%g %ﬂ%%zr fed v 8% %pﬁ?n%re ff

-carboxylic acid, wasked with ether and dried, to yield the 1sopropylam1ne salt of 5-(2-the
21 5-(3-nethylz2- t hdj )H-plrr@e[di,ilh rrole3 tdagppxyliolaof. 1, 2- a] yrrol e- _1

lt s t 25
- carboxylic aC| d, 5tr(§m m1 e’ c 1ne15§ﬁ ) in% dg;'.lts 1@@@&3 g,glﬁ%f oI o- "
1,2-a]pysrole- 1 - ;hﬁ’lx f <] -Carb &y 1d are prepared nf lefch th'é oyl) -

1, 2-di hydr o- 6- et hylreaddeqb)ysr 1s2>p ylymrne e- i car ox li'c. . acid,
for  5-(2-thggoyl égﬁlﬂﬂﬂ“‘ !%E{’ ':{‘;dg??m g&r“r WE%}EF&Y gﬂﬁ'ff(yl ic,
acid there aré obt
EXAVPLE 24 To a sol Ut oa“B' ok i
5-(2-thenoyl )-1, 2-di hydr o- 3H—pyrro|o[1 2- 10 a]pyrrole-l-carboxyllc
acid in 8 mM. of nethanol is added | noEXAMRE 2al ent of 10 pot assium
hydroxi de, in.the formg &efls 1 N-solution. The solvent 'is s‘f, Qandthe

residue is dissol vesi(zl-tﬂe ylﬁz d&irdr%ﬁ%yrrofﬁhez-hﬁyﬁolelpi ai ned aqueous. sol uti ons.
of potassium = 5-(2-theneybyxylid a¢i®- di hydro-3H-pyrrolo[ 1 ,2-a]p¥role- 1

-carboxylate is ad@ﬂ“&f@’ a (fol ution-of 110 ng. of cupric nit rakp

trihydrate in 5 m. ear:%he 15. - formed precipitate is oIIected
washed wi th water an a| r.dri - thus obtaining 15 copper 5-(2-thenoyl)-

1, 2-di hydr o- 3H— pyrrol o [-1, 2- al pyrrole- 1 -carboxylate. In a simlar manner
the free+aci d4onpoy °cﬂb?‘e¢i ingredients E‘Rahmbl!sQIYIﬂX@and(PaweﬁdIQOBinzly,SCOIQ 17 40

and 19 can be conve "into the correspondi ng copper'salts. EXAMPLE 25 20
A sol ution of 237 ng. of ' EXAMPLE 27
5- (2-thenoyl ) =1, 2-di hydro 3H pyrrol o[ 1, 2-a] pyrrole-1- 20 canamtyIpem: aci d-

in 15 m. of hgt be et o g sopropylt&h‘F‘né‘gsThe
solution is allowe gf‘f, i ﬁgﬂﬂ%‘fﬁ'@ig%gﬁé"@ﬁ & the produchyiltered o
of f, washed with etch:ezrstammd dri ed to yield the isopropylamne ssgt of

5- (2 t henoyl ) -1, 2- 16&“% 0- 3H—pyrro| o[ 1, 2-al pyrrol e-1-car boxyl i . acid. 25
Li kewi se ot her ani HBREOE§YMsteataty” i et hyl ani ne, et hanol ami ne, piYeri di ne,

25 tronet ham ne, - chol i ne and caffeine salts' of 5- (2-thenoyl ) - 3
1, 2-di hydro- 3y pyrr ol el abguedhpstiieth Grelmised Rﬂﬂdelycanacdréise@rlﬁtoan%ﬂ%ﬁ&gd by 5o
substl tuting- each otfablelse

100 Mg. of (I)-5-(2-thenoyl)-1,2-dihydro-3H-pyrrolo[1,2-alpyrrole- 1-carboxylic
acid is substituted for the 200 mg. of the (dl) compound of the above composmon



respective amnes for isopropylamne. In simlar manner the free acid
conpounds obtained in Exanples 10 B-1 (or 10 30 B-2), 13, 17 and 19
- can _be converted into the corresponding isopropylamne, 30

di et hyl am ne, et hanol am ne, piperi dine, tronetham ne, choline and caffeine
"salts. EXAMPLE 26 Quantity per Ingredients :

tablet, ngs. 35 5-(2-thenoyl)- 1 -

-di hydro-3H pyrrolo-[1, 2-al pyrrole-1 - _ 35

12 coa opraydeiod LIS o B R
vEgnesi um stear at e. - EXAMPLE 28 - -2 40
The above ingr nts are thoroughly m xed and preggﬂ{g‘y gfto Si ngI e scored
40 tabl et ol ﬁ?’i &th&&ysﬁ%nr&lagredl ents

t abl et, ngs. 451pyrrole- :(b’o’xﬂ noyl ) - '1,2-di hydro- 3H— pyf)& oI o-[1, 2-%] pyrrol e-
1- lactose = - _ 45 car boxyl i'c acid

S ch : . o 25 .
Izggt ggrensgtoa&gngﬁum stearate ’ 2 : Sﬁ'S 50
magnesi um StHEmrabbe ingredients are mixed and introduced into a hard-shell gelatm BT 5 50

The 8bovecap#idg: edient s are. mi xed inti nately and pressed |nto singl e scored
50 tablets.. 100 My. of (1)-5-gZaMEEN )
1, 2-di hydro 3H-pyrrolo[1l,2-ajpyrrole- 1 -car boxyI |®1aatttyqbers substl tut-ed for
the 200 ny. oflngrédientsdl ) conpound of thg bove comﬁ%ﬁ“’ﬁ Bes: 22

51 4, 07@lcmr_n -5-(2-thenoyl)-1 2-d1hydro-3H-pyrrolo[l -3 pyrro s~ EXAI\/PLIES 28. QJ antigy per

I ngr di enfyStose I-carboxylate - - . capsul e; ngs. potassium
5- (2then&)fhs)a-r&h2 di hydr o- 3H—pyrro|o [1 2- . %308 5 :
al pyrrol emhsrrsawbeixwat e . _ _ SN 2 - 5
| act ose o : 15
cornstarch Tlﬁ5above mgred1ents are mlxed and mtroduced into a hard-shell gelatin 25 ‘magnesi um
St ea0at e capsule. - 2 The abo@‘e
ingredients are mixed and" | n%&‘&dﬂ nt 0 a hard Qﬁﬁgtli& pgl.el atin 10
capsul e. Ingredients - ' tablet -mgs,
10 EXANPL opt8p ;é.mmnhﬁxy sa(euheln eztdmy:trs-m-pyrrolo- : )
capsifl e, nys. - dhl-eipymelslabetylettoy | ) 1, 2-di hydro 3H py%“gol o[I -2.§;1I pyrrol e-
15 - lc°"‘5ta"°*& carboxylate. . - : T £ 115
actose ] : o . . b '

15 I act OS fagnesium stearate : S PR R SR S S ° < .
cornstarch ' 40 magnesi um
st ear.ate The above mgredlents are mlxed mtlmately and pressed into smgle?ce'rﬁ% aboyg -
[ ng?%)dl entd®r e i xed and i nt rEgé;megg glnt o a hard-shell gelatin 20

- capsul e. Quantity per

20 EXAMPLE SOI@FalrmtSt y per capsule, megs.

redi - |
tabl gf, rrﬁ’§thyis ‘FS(‘ c%?ﬁt?gg@%ﬁ' ?g QHE‘HB)’W 1, 2- di-hydr o- 3H pwsrolo- 25
[ 1, 2="a] py ek YIS D oXy - 125 245 : 25
cornstarch 75 | act ose

175 ragnesi u @be‘&ﬂwf@@ﬁéf%?fba“pH@Wé%ﬁeéﬂ‘tt%ala?éhﬁ‘idségﬁl ﬁeﬁf‘i‘ mat el y. and
pressed i fitP8"%ingl e scored 30 EXAMf’]?fpbz‘et s.

30 EBAMPLE 31 Quantity  per , Quantlty per . 40
" Ingredients tablet, mgs. - _ o
5-(2-thenoyl)-1,2- dlhydro 3H-pyrrolo-[l 2-a]pyrrole-1- o _ : : e e
carboxyhc ac1d 300 '
sucrose - 300
45 . The above ingredients are thoroughly mlxed and processed into smgle scored 45 %
tablets, one tablet bemg administered every three to four hours
EXAMPLE 33
' . : ) _ Quanti_t-y per-
Ingredients. tablet, mgs..
50 "isoamyl 5-(2-thenoyl)-1 2-d1hydro-3H-pyrrolo-[1 2-a]pyrrole- S R _50
' l-carboxylate ' _ : 254
cornstarch : . 50

lactose T 1_90
magnesium stearate ’ ) .

55 "~ The above mgredrents are mixed 1nt1mately and pressed mto smgle scored' 55
" tablets. :



I ngredi ents capsul e, ngs. nethyl
5-(2-thenoyl)-1, 2-di hydro-3Hpyrrolo-[1,2- 35

a] pyrrol e-1-carboxyl ate 25 35

| act ose 125 The above ingredients are m xed and introduced
into a No. 1 hard-shell gelatin capsul e.” EXAMPLE 32 40

Quantity per . 40 I ngredi ents

tablet, ngs. 5-(2-thenoyl)-1 ,2-dihydro- 3H—pyrro|o [1,2-al pyrrole-I - 30

carboxyllc aC|g sucr ose.

300 45 - 23

1,554,076

into single scored 45 tablets, one tabﬁ’é@MlgéFn” admi ni st ere%uame{ t hree
to four hours. EXAVPLE Ifbredidd@Nt i ty per Ingredients. capsuleymgs
tablet, nygs. 50 5-@pihenoyl-R2-dilydrb-8H@ytrplo41,2-alpyrrole-1-

, 2-di hydro 3H-Dyr roI 9 Llc@btalvlpyacrdnl e- 50 1-car %gxyl at e 5
254 cornstarch dexmse E ' _ '
| act ose ) ' : - 1530 rragne5| um
Stearate A& The above mgredlents are mixed and introduced info 55ard-she1] gelatibhe

U
? gg?’:t Isngr edi gd'lt 2 a>p1gs ge of 1)-§-(2-'H3 tn%l(lyl 921%)«80—% Segg%oa;?%]g;rr% ?ca%:o%lﬁ:d 55
23 EXAMPLE 34 Qjantalmtd s substitied for the 100 me. of the (db ¢ o ‘2bove composition. -

capsul e,.ngs. 5-(2)- thenoyl 1, 2-di hydro ’é‘#MB&F?& o-[1, 2-a] py@;%tgy g,er =3

carboxylic acid Ingredients - 100 capsule, mgs. S
| act ose 15 methyl 5-(2-thenoyl) i 2-dlhydro-3H-pyrrolo-[l 2-a]pyrrole- . 148 15
dext r ose. lactose 1-carboxylate o 158 '2 The
above ingredients arefi xed and i ntroduced into a hard- shel | ge% atin -
capsule. 10 T8e bbpve dfigredients are mixed and introduced into a hard-shell gelatm
(1)-5-(2-t he_n%I ) - Fapsulg; hydr o- 3H pyrrol O)L‘%MZ a] yrroI e-|l-carboxylic 10
acid is substftuted for the 100 ny. ik FBF)3 corrpound of Hﬂ?ntﬁ?ﬁé’r
conposi tion. EXAMPLE BEHMW ty- per I ngredi ent s ' “tablet, mgs.
capsule, ngs. 15 nsoamltmhheﬁe P1,2-tibydvy-BH-pirrdlodi, hrgldyroel&H- pyr r oI o [1,

2-a] pyrrole- ,5 Jictose l-carboxylate 15.1-carboxylate - - 91 25
158 | actose . cornstarch 92
The above i ngredi enhgnéivn fitasd and i ntroduced into a hard shel I2 gel atin
capsul e.. 20 . gelatin . EXAMPLE 36 © . 5 .

20 Quantity per | ngrediheabsve mgredlents are mixed and pressed into single scored tablets.
tabl et, ngys. i38oanyl 5-(2-thenoyl)- 1, ZEﬁAmEcm:BI—I- pyrrol o-[1, 2-a] pyrrol e3o

1- car boxyl ate _ . 127 thig?tzty péract ose
: : ablet, mgs,
91 ' 25 C%m&‘,ﬂ%”"%“‘t’ “thenoyl)-1,2- dxhydro IH- pyrrolo 1,2- I
25 magnesi‘um st ear ate alpyrrole-1-carboxylate . 230 - 2
gel atin * 35  cornstarch (paste). 40 5 The 35
above ingredients eﬁl"g’gmﬁ&g and pr essed into si ngl e scot ed tabl s.. 30
EXAMPLE 37. lose o earate | 30 Quantity,
I ngr edi ent S - | The- above ingr § (;)L : '
: : ed ents are thoroughl 1xed and ressed 1f lﬁ le ngpe% :
cal cium  5-4@-t haasms.) - -gdl fl'l Jro_ 3H p§r¥ mI p é 40
al pyrrol e- I -car boxyl ate” | . EXAMPLE 38 230
. : ' _ Quantlty per
' Ingredlents : i . tablet, mgs.
SR _ potass1um 5-(2-thenoyl)-1,2- d1hydro—3H pyrrolo-[l 2- R -
v . 45 - alpyrrole-1 -carboxylate . - - 217. 45
. - - cornstarch s 50
- magnesium stearate . - - 2
.. gelatin a . . . 226_- :
RS lactose . ' 5
‘50 bl The -above. mgredlents are mixed - 1nt1mately and pressed into smgle scored 50
ta ets. . . : . .
' EXAMPLE 39 ) _
. . Quantity per
R o Ingredients . _ capsule, mgs. S
55 . 1sopropylammomum 5- (2 thenoyl)-l 2. dlhydro 3H-pyrrolo- o : 55
[1,2-a]pyrrole-1 -carboxylate 122
cornstarch S o -30
lactose - o o T 98

D . The above" mgred1ents are mixed and mtroduced into a hard-shell gelatin
. 60 - capsule. - . . , Lo . 60



35 cornstarch (paste)

40 35 cornstarch
50 rmnnpci um.-st earate ) 2
Iactose 178 The

above ingredients are thoroughly mi xed and- pressed into single scored 40
abl et s. :
EXAMPLE 38 Quantity per Ingredients.
| eby4 nUS. potaSS|un15 (2- theqqgkbm 1, 2- dlhydro 3H—pyrro|o [ 24 2- 45

pyTTore-tr=Taroxytate —2%7 (7 45

~cornstarch EXAMPLE 40 m or - 50

- magnesi um st eamg}g(ﬁems '. cap qﬂ itin
226 | act ogwamyl 5-(2-thenoyl)-1 2-d1hydro-3H-pyrrolo-[1 ,2-alpyrrole- = -
50 9 The heashexylatsgr edi ent s -are ni xed-i nti nat el Y, _nd | pr essed into
single scé arch 50 tablets. EXAMPLE 39 Quantity -per \ gredi ents
‘capsul e, T@gnesink stearanesopropyl anmoni um 5- (2 t henoyl ) - -~
1,2-dih H | o- | esdd
-car gloledr%g p%B e E ove ?ng?edlents are mixed and mtrodl_%d érﬁ? ﬁglla;ﬂ,%ﬁli lat! pyrro 1§M
30 | act os& Poule - | 98 The
above |ngred| ents afe nixed arEXAMPI:E)dUced |nto a hard shel'l gelatin 60
capsul e’ An injectable preparation buffered to a pH of 7 is prepared having the . s
60 - 24 followmg composmon 1,554, 076
24 EXAVPL E—(Z’sﬂleﬁiﬁntzldihydm bﬁﬂﬂ@ﬂlZﬁhﬂ'ﬂy&ole-l- e |
capskll e, rir(g wilc agid( 2- thenoyl ) 1 2-di hydro 3H— gylrgr oI o- [1, 25a] pyr roI e-
5 iPou bufer oM foliien) S e 32
5 | act 0Seyater (distilled sterile) - T q8t0 200 m. - 101
cornstarch .15

si-um. st @hrGtef (1)-5-(2-thenoyl-1; 2-d1hydro 3H- pyrrolo—[l 2-alp grrole- -carboxyhc 2 The

abo&g’ i ngﬁeﬂfSéH?Sgtuéﬁde’orrﬁhiea gapfchs (d)rcomprund of thed %IVCWSF‘Ho%tWéi | gel@ting 10
capsul e. .. EXAMPLE 42

10 EXAMPLE 4A suhposmonaoﬁah’(yza gmmp@raiamlrhaﬁﬁg‘therondmng @nﬂboﬁﬂﬂ)mf 7is prepar ed

5 O 10

~-carboxylic acid

25 mg. -
0.2 % Witepsol H- Erh}lark foirigBterides 4f Musatdit i on) - 25 ‘
"2 m . KOH (I N) vegetable fatty acids; a product of Riches-Nelson, - -~ . -:. .. - “. q.s. to
pH7. water (di 9nf4NewYetkeNY-d) -~ . “balance q.s.:to 20

m. 0.1 G ofyq ye- (&t 1589 henolhd 2L 21-Freoldi 1200 frdotelt- 2- al pyrrol e-|
- car boxyl Icﬂ'b&@hc ac1d§ lsaﬁbsd?u?ﬁ?ésa%oéﬁ) Ilﬁg.ltlalgtﬂe f(ary ﬂ:ﬁmuﬁd & 'g: ali‘:fvet he (dl)

conp¥und efmpositiompove conposi'tion. 20 EXAMPLE 42 A suppository ¥otaling

o AR SRSkl i‘;@&?&é‘@};& AR ST g2 Menoy) -

25 my. 25 (I}S-&!tﬁe%g%fl 2-dnhgd5ro-§ﬁcf§%§lo¥ff lﬂpgg& oiriglycerides of saturated

25 veget abl e S aci es- Nel son, o.kgc., Newssork, N VY.)
bal ance 12. 5fumah{gac1dof (1) 5- (2-t henoyl) - 05g
12d|hydro§}1|41 hleside- [ 1, 2- a] pyrrol e- - 1- carboxylicétlgd is substltuted
for the 25 rr%Ji (dl) conpound of the above 30 35 sggorrpom tion.
30 E3AMPLE 4 bﬁa lutﬁ,u)spenm on for pedl atri c use |5235rgapar ed 4I0aV| ng t he
- fol lowi ng - Veegum K (Vanderbllt Co. Trade Mark) - - . _
flavoring . . - 0035 ml.
colorings 05 mg.- _
distilled water gsto . .
44 100 ml. 45 =

0.05 G. of ()-5-(2-thenoyl)-1,2-dihydro-3H-pyrrolo-[1. ,2-alpyrrole-1 -carboxyhc
acid is substituted for the 0.1 g. of the (dl) compound of the above composition.

EXAMPLES 44—45
Powdered top dressmgs for vetermary use are prepared having the followmg
50 composmons _ . o _ -50

Ex.44 " Ex.45
: -(2-thenoyl) -1 2-d1hydro- '
3H-pyrrofo-[ 1,2-a]pyrrole- '
. l-carboxyhc acld _ 0.1g 12g
55 . sucrose - ' 578 378 55
- polyvinyl pyrrohdone 0.3g 03g o



conposition: (l)-5-(2-thenoyl)-1,2-di hydro-3H pyrrolo-[1,2-a]pyrrole-l- 35
35

carboxylic. acid 0.1 g.

fumaric-acid - 05 g sodjium
chl ori de . . 2.0 g. nethyl paraben
0.1 g. granul ated sugar ‘ 25.5 g.
40 sobitol (70% sol uti on)

12.85 g. 40 Veegum k (Vanderb| |t- Co. Trade MarKk)

1.0 g. flagrrﬂ 1,544,076 . 0.0334 (
m . col orimgs o } O—5—TTo™
distilled water acid ?sogub?tltuted lo)-rs-glzmth 3"1°§'*sz ﬂ'fe"dé%ﬁ}%’;ﬁ‘,‘."“ %'?]‘Lyrzmggg b?f‘y!ﬁ

100 i . 45 @Exgepledd. of (1) -5-(2-thenoy f dilql i) pyrrol o-[

1,2-a] pyrrol e-s1-ca #tdtlit/‘tel-mmmqlhﬁ,Z@lp!ﬂere-l-oﬁrbdxhb (dl)
conpound of the abog%f S/Lu mﬁf"?%—{ %E’é@‘%@ Dasompgiiserictie competiossifngs S

for veterinary use are prepared havi ng the following 50 50

conposi ti ons: Ex.44 Ex. 45 b5- (memﬁ ¥6¢ 1, 2-di hydro-
?H_Zgyr r58| 0;‘%1 12 al pwr Wu& Ada%g%&% P&%meﬁmgcissa;ta : 0 1 go

. . he test material is admiinistered orally b '
3.7 g. %%gqiﬂﬁt inie D 18y-20 grhin NS wiss-Webster ¥n1c)e g'ell“v,?eg:t;n n g l'atgi 10
0.3 g. 25 solutlml of a 0.02%; solution of phenylquinone islipfoetdd ﬁl?rﬁpentoneally This
25 0.05 <G - of . mmut?:[sl flc')lr &cr?tsh writhing. The animals are then ~observed during the next 10
(1)-5-(2-thendgl) -1, 2-Eh OFRG bty Ootl el s gtdetht SEALLANrGr 201 5
I's substituted for t"ﬁ useof the (di) conpound e COMpoSItion of

Exanpl e 44. 0.6 G smg _the above protocol it is determined that 5- ~(2-thenoyl)-1 ,2-dihydro-3H- :
(1)->5-(2-thenoyl)- Eﬁi&i’l,& 2 rml 0Py 51 es SPRIPHPRIFIY136Q tinescthe prsigptie 5"
acid is subst®uted fdb- 5t(2}theﬂny15 lgL-dnleyﬁird S1epirediof SAEpRHRY.cabotIE KRGS tio

of ‘5 Exanpl e 449 t‘ERNhDLaEalatﬁchP@d'atoaawrml\/buse Anal gesic "(Anti-withing
Assay 10 . Pgot-lgﬁolf -I fe i.s..adni ni. st er.e oraI I y by
e o o B ﬁa;:f%m@t tgtf“’ s o
WSS ster imonses ecrat iy 8 SO MUk it@n o '
phenyl qui n'one2$ns &;aé*gf ef‘gﬁj@f‘ mlgﬂ S)bttqm‘—wmehmdmmrl 25 _
) . on (m in.is injested:i 3

writhing. The-ani ,ﬁilﬁrﬂe Dgg jegtediintg thegishy
withing. 15 ‘at horrdl apwiuﬂt tlma_ betht aw@'dﬂ*ﬁ@ anll gﬁmm e and

t he average nunber of End poipt; ipdreasein’ papesize walowlated h!sfongpvst he “above prot ocol
it is determined that- 5-(2-theno h

pyrrol o[ 1, 2- aBpyrrole-1- car boxyljﬁ*c,? é’h.“&hﬂ vy%o‘ffifftd?&t’VeLyOOSSO times the
anal getlt activity of asprr n; and 20 Wt ofLeft Paw

(I )-5-(2-thenoyl)-1I, X? Li’ﬁi ﬁ yr: rosl_(eth% car g_gxyérl (J:HaCI d
"has 20 670 tines }3510 "“H{i"g 0-3H-

Anti-Inflammatory tpnzrcs th%lah mﬂalitflq inlatody 4tGhvit as Fondl "%‘%ﬁa h“ﬁ"ziut/z_m

I nflammation in th% @attfPr ot ocoI Si rronsen ferral e rats wei ghi ng 80-90 gr ans

are used. Theytest —~ o 2’5"‘” A"“" are |ven at hour-0 orally

by gavage in 1 m . “@érmaft uléteg{gfﬁtﬁ e {ff“ it d&@@ol ut|3t§n

(in 0.9 NaCl) of macqtle:%eenmﬂ bBaIyBgseelts snbﬁltsﬂ)c dusl % n(')ﬁ' cﬂ:as

i nj ection causes é(]fll‘] tion siyés atrhea tonweeaddtesumesmaﬁmaih (hed at

hour 4, at whioch tigh, §11§Fpﬁs 3. Pt ). dohourdiely.
End poi nt: %ncrea&mrllat}&&%dﬁ motga@ r&%r arﬁ we;lé etgls‘t) at aﬁﬁ't

Paw W . ‘bf Left Pawilgl@lstered ‘orally “by gavage in ‘1 ml. aqueous vehicle, The third rectal

xl 0O lemperature q@bwnedafhouefattemlmrgn phibe adsometepialot ocol it i
det er mi n o d t hﬁt 5- (e Eh 1] éadm ,eéluctﬂ)nﬂ(} Eﬁﬂ@elgﬁre ( F .from the second to the third 4s

pyrrol o[l 2-a] pyrrol eUhng:taé ey Ipkdtocari & detesmi&d (119155’/(’249918;4) ﬂ@ﬂﬁ?dro-SH-
limts: 32- 72) pyrrolo[l _2-a]pyrrole-l carboxyhc acnd has 17 tlmes the antl-pyretrc act1v1ty of

30

asprin.

D. Mouse Acute Oral Tox1c1ty (LDso)

' Protocol: The test material is suspended in2% aqueous starch. Concentratlons 50
are adjusted so that doses can be given in volumes of 0.1 ml./10 g. body weight. Six
~ groups (comprising six Sw1ss—Webster female mice in each group) of mice are used.
A single oral dose, by stomach tube, per kilogram of body weight, of either 50 mg
55 100 mg., 200 mg., 400 mg., 800 mg., or 1600 mg. of 5-(2-thenoyl)-1,2- dihydro- 3H-
2. yrrolo[l ,2-alpyrrole:1 -carboxyhc acid is administered to the m1ce After 55
admmlstratlon the mice are observed for a two week period. '
‘Usitig the above protocol, the acute oral LDy, of 5-(2-thenoyl)1 1 2-d1hydro-



times the anti-inflamuatory activity of phenyl butazone. C. Test for

Anti-Pyretic Activity 35 Pr ot ocol : Srnnnsen femal e rats wei ghi ng

: . . ature of the

rats is recorded at hour 0, followed by the injection of 2 m. of a yeast

suspensi on subcutaneously (1 m. dorsally, Il m. ventrally). The injection

srtes are nmassaged to spread the suspension beneath the skin. The yeast
ection induces el evated body tenperature (pyresrs) At hour 17 40

raggs are nassaged agarn to sisgmh@te a further increase in Jody

" s 0 s 8- oTe —teTe =CT ,
93¢ %‘L%of%#f _ :gﬁs‘é‘f“éf . I"§/g _%W“hgaavage in' m.
agueous vehi‘c enperat ure |s obtai ned 2 hours after

adni ni st rat i OMHAT WBELASMLISFat eri al End ‘point:” The reduction in

tenperature [leArempeyndaf theescarraldammulds ¢ he t hi rd 45" tenperature.

r eadi ngs. 9‘ _ . 45
Usi ng the above pr ot B det er mi ned\h

5- (2-t henoyl) -1, 2- di hydrg- bl - c@J,he | - carboxylic aﬁ d has
17 ti'mes the anti-pyreti @ agtivi tapdo pri®g. U Muse Acute- O aP Toxi ci ty
. [err] 50 - Pr ot ocogt The test. materi &l 1% suspended in 2% aqueous
starch. Concentrations are " adj usted €& that doses can be given in

vol umes ofor(a ﬂhanthide&l ly bazeiptablesi h-toaneslergxr (sa.lpshe eof) mpllerem Kdgssix

Swi ss- V‘ébs‘t"é&e"f"éf'%y la:'evdrqae % ﬁ&}é‘;‘m tod E*HbO“A single oraI
dose, by Ll é:nulﬁggbrrr ms Ngheler 50 my. " 100
5- (2 thenoyl )LA @mﬂ lhiﬂchf@l@hi-l \ﬂ&rem X is p%gcml o[I 2-4d] pyrrol e- 1 car boxyI iC

acid is adminfsempaid of Claip 55 administration the nice
are observed gfﬁrcoﬁngm giréﬁﬁéwﬂ ﬂe above protocol t'he acute

~or al 15p[err] &m&ﬂuﬂdhﬁ‘r&lgﬂn)ﬂ -Fl:rnml ydro- .. 26 15

1, 544 C}'t i 7 The car%oxyl}n)céacrd compound of" Clallm 6 wherein. R and R! a ?c)th .

34 pyrrol y -2 @fﬁ%’% }ggxr(ﬁg ?{, % be 631 ny./kg.
wWith a 95%ipa J(%zfmy a0 ’1g s P e LA - T
‘A coMpound. of9 Ahze emrdlcmmrﬁrmlmenals ) drogen and R' 1smethy1 - Perr]  and

[err] (A 10. A°°mP°““d °f hegein R 4s. P?ff{: g gb%pt abl e, non-toxic
ester or sal tlztﬁégm (él §1 relé‘q X}H foegt and i's hydrogen ot a

| ower al kyl g3.0the cﬂriWXyiﬂG aid @6mpouhd oflcnaﬁ hmnhamrmaxamr irerbm]h i s. hydr ogen,

met h$4 cHiyd)lOsﬂnoﬁ-(%anhml lﬂrﬂdﬂy ror 3H-pysrotpst, 2-aloyri der 1-carboxy mE_oundSZSOf Fornul a

(A ber ng @ gs ek F@‘ e @P‘ggr °§1C‘=1“He‘3r etrd - Gﬁhft"ﬁrlbb ene 10 ©  #ring.
10 2. Aco {4 irﬁ‘éréi Q53 %hnd R3is Methpmpound of Claiml
wherein X |316‘.uﬂl pdnwonndlof @lamomtmm n @f ddi‘bgman WiRelis¢hior®k i s hydrogen. 5. A

ihprcarbowy herein the R su
conpdund 0 d({; 4 gﬁsmon o the‘zﬂc ene rmg,%hloro&-thenoy?g Zfﬁnyﬁiﬁ) rrpourﬁ? of daim
2, Formul %]yntr [1,2-alpyrrol e-l-carboxyh acid. e arboxylic acid
corrpound 0 arhmsé Estir df thRRcaisbuh @ bff Glaiay 19, iRspdpyhydicipesn- 5-(2-furoyl) -

1, 2-di hy drthrrnﬁﬁb- %‘dlhldrqr H-pﬂPrel]JeraﬂnyheleH-mbﬂa@ | | c acr d 8.  The isopropyl

t e#s f th s @ry lo 'sz 3
Srsme/drg 3 % gﬁ'yﬁog’ éjl g’ypgﬂn ﬂ“g’ e g’%f@? °yl)ﬂt£u 9; A conpound
L

of Caim rme Bopropyl Sst fh@@&ﬂpoﬁrﬂdoi{@lﬁlfn]w 1h®rdiﬁ?t flcsl-chloro-Z- 20 10. A
conmpound dﬁeﬂﬁlrl)il,ZrﬂlﬁydnbréHwnolﬁllﬂsa] '] is chloro. 14?. A
comp®und of % f3eo feg s rﬁg{& é)‘f”%ﬂ a[‘%rkr s brPROp oo, 2. M
dolind lair

cormpound of &3 ghfcstbo ﬁéaeré @vﬁ@rehpxyduyawgsd@(sorrpound of .G aim
12 wher ei rfuﬁyla-m,d-d[lgdn‘o I-Epﬁrohxf)t,ha]ﬂﬁrole- -cirbakyliganid. 5- (2-'t henoyl ) - '

y 1
egtgl hg](c:lr;) 3%%‘1‘?%8’ 3’?&?’4£ %)éﬁﬁﬁofe"lg% 14. The ethyl
Mr. R datery L

di hydr o- 3k sl RSB @p@ndslécco{a"@qapound of CI aim
12 V\,herer rFoFthuls (AydrmgcenCIaamd err |s rre t hy 16. A conpound of Caim 12

wh é?lr ompgu )of Clalm 26 wherei o 2
comBtin &ﬁ 4! .;zrﬁ e Tk

posi ti On 0 Qn( 1aﬁﬂh§bﬂﬁr 617 41gompou 6cﬂolC¢IhiﬁfQ 2- thenoyl ) - 1, 2-di hydro- 3H—
pyr rolo[ 1 & ?L eypowideaf Claimad8bwhesdin B aad jRd .are both hydrogen.
e. compound- of Formula (A) of Claim 29 wherein X is sulfur, (1)- 5- (2-
55 thenoyl) 1,2-dihydro- 3H-pyrrolo[l ,2-alpyrrole-1-carboxylic acid.
' 31LA sodlum, potassium or calc1um salt of an (I)- ac1d 1somer of Formula (A) or
(B) of Claim 1.




18. The isopropyl ester of the conpound of Claim 17, isopropyl

5-(4-chl oro-

2- thenoyl)- 1, 2-di hydro-3H pyrrol o[l
1- carboxyl ate. 35 19. The carboxylic acid conpound of

, 2-a] pyr
OaimlG@rew the [err] substltutlon |354$@,6at the G5 p03|t|on of theg P
t hi opheneN#l nQq, (RGO,

2.-5@1.pyrrol e- 1- car%g; ol 5‘})%3 p&raa?'a ]'Fﬁﬁ,ﬁ,‘{tg{)f%aég‘- %fﬁxé f“ﬁwg‘gc‘ﬁwb?jund of

Claim1l9, is

chl oro- 2- thenoy 2-di hydro-3H-pyrrol o[ 1

opr opyl

, 2-al pyrrol e- 1-car boWHéﬂ'éﬂEmAIM IS:— A conmpound of C aim 12 wherein

R i's hydrogen and [err}

Formul a (B).

hydr ogen, 5-
acid. 24. A
aci d conpoun

1, 2-di hydro-
pot assi um or
of Caimal.

wherein R an

Aj omBPYOf the ge“%b“’é‘?“la% conpound of Caim 2,

23. The carboxylic acad conpound of aim 22 wherein R S

(3- furoyl)-'1,2- y roISH}pyrroIo[l 2- rrol e-1-carboxylic ,-
cgnpound of Caim 45]—“5 y~~&don The car boxyl |§f
d of daim24 Wnerem‘R; qJe *45 thenoyl ) -
3H-pyrrolo[ 1,2-a] pyrrgle- 1 car boxyldﬁ 3amd 26. A sodi um
calciumsalt of the compounds accordi g to Fornmulas (A) or (B)
27. Theor phasmpagtically pcagptaploumni-tofic resscmn salt t eqff W@ranrx 186

d 50 @mf"'%{wg,k%% xgﬂrrg? p?%fgw% 11 odicaten m
5- (2-thenoyl ) - 1, 2- oﬁo%wms ormh Emer 200 f&“%r’sx ?;‘)‘e‘roa uéé‘é‘ yheabe. 28.
i ®orrer npfg. a conpound al m1l'. ) corrpound of CI aim 2810

An (1)-acid
wherein R an

d [err] arZeAb@EnlﬁO WIB fe"T lsc% sund of Fornula (A) of
Claim?29 wherein X |s4s Ijomlgou lﬁf- :::R gf Yén)

| , 2-di hydr o-

3H pyrrol a[ A coripadridydt! lﬁh-lwheﬁﬁﬁ etkyL.aci d 55 31. A

SOdI um pot aski um or (f'aIAC‘M!H'I’PB@j of Gpimp?, HotpuladAY i soner of For mula (A) orl5

(B) of daiml. }% The carboxy 1c acid comp-oun_d of Clalm.6 whe 4 ! are both
26 3H-pyrrolo(l,2-a 9’°Fehf§m£ iy eymeloll2aly yn,’pﬂ,% e ac
my. /kg. with a 95%dﬂ1ydfo|-mame:lo[nn-arpyﬁbleofcapbeﬁylito 991 CLAIM

AR e

[err] and

accept abl e,

ompound o Claim 6 whe
non- toxncws&eémwunasa Clatirh 8] BétmulaV(As rel I's_oxygen or sul phur

R is hydrogen_ or a IO\I@rThaICk bx r:(au coapo q‘ftﬂbamllzmethlrcarabdomateobmhand
[err] is hydr®gen, hit ¢ dﬂl‘ﬁd P¥ %l’&l'r:}?'“g I‘Fé ‘}1 n the2s
conpounds of For mul gy °5‘§"]g§1,$ Fompound of Gam 13 ShY Uran or

t hi ophene 10

rings. A compound of Claim 12 wherem R is hydrogen and R1 is methyl

10 2. A d of ‘Pm ef Qlaja 12 wh droge hlgq‘o d
wher ei n ;:(olrrgoganl pﬁlﬁ{ @ ﬂ@dgi)lglr ﬁzﬁg@: "gizzﬁlgg&l ff&’ 'g‘gﬁal 5. AO

conpound of
2, Formula (

Claim IpyMas]BI‘]QLd]]py esl c ac nd of Claim
A). . 18 The 1sopropy1 ester of the compound of Clalm 1‘5 1s6proﬂ')|’l é-(4:drld:ro-)2yl iC

acid co ound of Cithgn Hm qlel! rr
5-(2- fu;rgyl) ? 2-digh ff}g:@ égg %1 “gl,z&egﬁgy &tl%}é% is 35

The i sopropyl esterpyg 10[1 u&ebdst li
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