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t hereof and the phar maceutlmyl A0 813 F0R D 62480516 18%58 6526558 %9s and salts
t hereof, wherein R represenG.‘é( Wdﬁbgbrﬁn)ﬁmaﬁ%m%ﬁ(kyLQﬁﬁﬁp havi ng from |

to 4 carbon atons and [err]

froml to 4 carbon atons, %j&? f&%@‘ﬁﬁﬁ%g@ﬁ,ﬁ&% ;/sl‘rginorpt Qaz' "

carbon atoms, chloro, fluoro or B0 mrmiEP RODUETIGN. THE RSEmFstltuent bei ng at

the ortho, meta or para. 05| to the or t he.
production t hereof alggith ta{e A F%‘ édsé&fg‘ﬁ% ﬂm gﬁfy ds -of
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descri bedj hereinafter |Modetmrt|mul Iyn,e hiar v s:o seloet horrﬁ&odyelz-dihwf&taﬂs The

term "phafnaceut i cal Wr%lééﬁlpmp'ed-cmﬁx%mnés reprggeated by feEmwa" as used
herein refers to "al kyl -esters" in whi'ch |l group is derived from 25
hydrocar bons of,branched- or strai-ght ahfg g febgdn one to twel ve carbon
25 atons and saPts deri ved from phar mace dldiy fccept abl e non-toxic 0
i norgani ¢ and organi c bases, “respective y - 9 sfypixal al kyl ester groups

are, for exanple, nejlyipe lﬁ&mﬂa!l (BraQiQY1Lome'r§9rW 42 Y(k)-achifs¥ihers fthepedk Yahd the
i soanyl, pentyl, . i pkyp@adeyticallih@xoebtableC hyrl-toxiaoeiers, ands dald Cthbreofs-whefdin R
met hyl decyl and dode resg@[balﬁ@gen or a lower alkyl group-having from 1 tq 4 carbon atoms and R*

30 Salts deriveg f ro Eg%% 5?;;‘ ﬁﬁ%&fﬁyﬁgﬁmlﬁuﬂﬁ&@ff&&%tﬁi t}, TRhi um ;s

anmoni um cal ci um TRGRE th® WRhd, inktka oxcmﬁdssmomgammg bl,monhhm
ferric manganic sal tsmethmmrltwmm\bzo pthefeef ar@doa!rtemteﬁletea sium

sodi um cal ci um and pg 2 hecd D ’g&‘f‘h ‘frsf, ‘g@g}ﬁ flt Y1y 35
accept abl e or gagy ¢ @iy %ﬂ,e’w“s'ha" et bﬁﬁ e Bstivitos Bihd ks Yare SERM ARy . ATED
tertiary .35 am nes, trsathsiti bﬁJiﬁﬂdmﬁtBﬂldiléSp ne:id[m‘l mgentaanmmahin;a!so@smesmhgi

substitut&d ami nes, é?e!hilftﬁfmqwls'raﬁdﬂba@? Bmooth msciTAIRHAStY esi ns,  such as

. pharmac utlcally accepiable;- non-toxic_ esters and salts” as used
| sopropyl am ne, tri ”‘?.LJE)TA m@% “alkyl” esters™ in wh roup derive

ch the alkyl
1,554, 0754 25 hydrocarbons of branched -or straigh? dﬁ@ﬁh%xi]%ne t Meﬁfe?é &m ne 25
tripropyl amine, et hatvolsand salis derided from pharmaceutically acceptable non-toxic inorganic and
organic bases, respectively. .
. Typical alkyl ester groups are  for example, methyl, ethyl propyl, isopropyl,
butyl, t-butyl, -isoamyl, pentyl, Jsopentyl hexyl octyl “nonyl, isodecyl, 6-
30 methyldecyl and dodecyl esters. 30
Salts derived from inorganic bases include sodium, potassium, lithium,
ammonium, calcium, magnesium, ferrous zinc, copper, manganous alummum,
ferric manganic salts. Particularly preferred are the ammonium, potassium,
sodium, calcium and magnesium salts, Salts derived from pharmaceutlcally
35 'acceptable organic non-toxlc bases include salts of primary, secondary, and tertiary 35
amines, substituted amines mcludmg natutally occurring substituted amines, cyclic
amines and basic ion exchange resins, such as 1sopropylamme, trimethylamine,
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di met hyl am noet hanol , 2-di et hyl am noet hanol, tronetham ne,
di cycl ohexyl am ne, |ysine, arginine, histidine, caffeine, procaise,
hydrabam ne, choline, betaine, ethylenediam ne, glucosam ne,
met hyl gl ucam ne, theobromne, purines, 5 pl perazi ne, piperidine;
N- et hyl pi peri di ne and pol yam ne resins. Particularly 5 pref erred organic

Q- t oxi ¢ bases are isopropyl anmi ne, diethylam ne, ethanol am ne,* pi peridine,
et ham ne, di cycl ohexyl am ne, choline and caffei.ne., The cenpounds ¢f
las (A) and (XI) depicted bel ow exist as pairs of optical isowérs (or
emdnfioonrphs) e a (dl) ni L3408 However. each optical 102 i sonmer

as wel | ageityearkidk) mlmyraeﬁns hetgobpatmind)Cl stdgsbiintdy, n 2.he present | 10
i nventi ondlmWrﬂmmhahano, hpdigthlsmooethitiol tiometbamine, dicxclghexylamige,used to elicit a
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sub- gr oupprd@rre&orgim{no@ioxi Ee disthylamine, Edranmh:amg A) and t he

(1)-acid # “meé dﬁtF“t oligg an eiceutically 15 acc pt abl e
sal ts theggac °° ng, n%Eﬁ ﬁ‘g P}g:gggg &@18 ,g‘g to be tsell: as
medicci nal fomeards ‘tf eascmarp@u ke eI e oo BT e (Jsemici O . | OTeT Of

For nul a (lA?enawd t he esters and pharmaceuti cal l'y accep tabl e -salts thereof

" wher ei n. th mventxoﬁ t ed to e licita physrologlcal .
20" The f‘@a"z%*;aa ﬁ’gﬁm@ SBER @ 'cls R ik b aaiicoohar maceut i cal |y
accept abl Formalai(s) atnldeliee(m)‘-ac mommethcr ofasd thntcaemmli ;ﬂthmcénmrcallyhe p{sgpar ati on of

the (dl) acamtqrgw :gg'r }L\ﬁ as_des gf re fu ow. The (dlI)
comsounds. i iy SRR S S h;%LsEriocess 25
illustrat tcﬂ Qo ptablé qaltt th@ﬂzoﬁ ewemcn and R' are both /
25 0err] hydr ogen.

3 wher ei nacwp )L?Q(A')e “%ﬁ@%%‘él tﬂyfo‘?ﬁs Fﬁ’ggﬁ?ﬁ'ﬁ R2 |s a Ioréver

al kyl growa &rbe@ PFSfullf bdlow. "sopropyl -arid.
n- but yl . eadil tanpogndsioé t rmexeutsmauﬁdn mde@hapued bi«erprdpdas preparation. or
the25corrpo‘ll'r'ﬁéf‘*"&i br dherrgliquing ‘V}“’Mé?qéFfﬁeR i s hydrogen, equi npl ecusar anpunts

of ethanolamine 5 - %2 (1) c“dr methyl |, 3- éonedr carboxylate (11) are
reacted at a tei nper&t'ur"e -bmn:ﬁ about %%g See -t 0 about  room %
tenperature, to readr‘f'yf O%Iutrong' he omcm,ylamne of Formulag(111),
which is then treate pefe&'gbl N STLUS I tabl e inert organL

sol vent, -under anhydrg S It 0% ntﬁ"z 2- brom)acet al dehyde or
chl oroacet al dehyde, at from about 4 eQFee to about 100 degree C for‘a

-

period of time of from10 cm,, E abol- 30 rra_-dy&3es to about 16 hours.
Sui t abl e sol vents for e 10"aprotic sol vents such ‘as
acetonitrile, tetrahyd n, 3d| met hox @o@h| or of or m and ’

di chl oronet hane. In Mecp_r ef
acetonitrile solution, al!:.ref
br ono- (chl or o) - acet al d b;cd_elgrea

rred enb g ts,(",'?he reactr on i s conduct ed in
x tenpef@ture for about hour. The 2-{
nts are known corrpounds .or can be :

obt ai ned 15 by pyrelysis of t correspondi ng diethyl acetals in the
- presence of oxalic a hydr at'e.® Bffar e t he conpounds of Forjul a
(I'V) whereinRis al 094~ gTolp, Eddeky straight chain, havrng I
to 4 carbon atons, an akq eqws M xture of: et anoM;jn ne (1) and di rrethyl

1, 3- acet onedi car boxyl g,tf,e (rr)y is treat ecavmth a conmpound of the
formul a ZOORSC-CHZX

wherein X is bromo orR l‘f"@"and R3 i By 6081 al kyl group, pref erabty’
2 é‘r‘B"‘
straight chain, of fro @ooR*C coamd nmost preferably A
1- br onpacet one, 1-bronop{_24bgsanone, 1- pent anone, ~and

1- br onp- 2- hexanone, at from out: 400.t0 25 (”') about. 100 degree C fo?
period of tinme from gh®&ut 30 m nut es g'about 16 hours. In the 25

preferred enbodi nent lreactrongt @. Lciled ‘at za t enper ature of from
about -10C to. about r at ur o] 3¢ B?ﬁjt’ | hour to about 6 :

hours. The [err] reagen re Rnovvn’ conBou g5l 30 . Esterification of
compound (1V) with net hemesulfonyl l'orid®)in the presence 30 of a
tertiary amne, i.e., tr|et imn or.pyrr_dr ne, optionally in the presence
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cosol vent such as dichl oronet hane, at a tenperature of from about -10C to

about room tenperature, for about 10 m nutes to about 2 hours produces the

corresponding nesylate of Fornmula (V). which is converted into the

correspondi ng 35 N- (2-i odoet hyl) pyrrol e of ‘Formula (VI) by reaction

Wi th sodium iodide in 35 acetonitrile solution, at reflux terrperaturefg
]

from about one to. -about ten hours. Upon reaction of the iodoethyl
conmpounds of Fornmula (V1) with sodiumhydride in-a suitable inert or gani

sol vent ‘stich ,as di met hyl f or mani de t here ar 4ggt ai ned di net hyI -1

3

, 2- di hydr o- -
6- al kyl substi tutwrﬂeRlavéRf havs thelabove lidl eanifg) 1P‘za‘taikd'f€f¢@
conduct ed under aff % fEé’,f‘t?é?% SpREn vt sSFi gnh@éo blde9er
at nosphere, at t esTHGrmAI (195 whireih lscaydfegen aintolsguia

degree .C, for a p@rand dinethyt I, Mewheduradmxﬂmﬂl) atﬁremtmﬁt e&ntpgraatomftfrom hours

Best results are ?}’Bt“fﬂ E*dﬂl?fﬂtﬁ%ﬂ é‘”@@é‘g‘lf‘l’@ ojptign \b’i‘ff"éﬂp‘@‘l“&‘(’ ure, for

abOUt 30 m nut es ula \:I"HC 1S t':);:seraw%hm S m a suljal %llc

corrpound f For mﬂlcﬁoz(cwalld)hﬁa,m tmma ue nesb obylod?(rfaci ptﬂ‘ dlofmmtaf(ﬁuonof t he

mesyl at eiﬁ/jq W t#bosfom nipple émﬂdﬁti h‘dif Agl ethlsmaa QroRfe thet fr @on
o afu

about -10 degree glg& mEf#Eﬂlh. &m@fﬁtﬁ‘ nutes to -

about 2 hours. Ba&inau ;%‘el/&ﬁtﬁle% lutiéh, @ u qsmu, thZ-t h an
al kali. netal 50 brom iomwradealdcrhyéé teaéentsmleubwmatmmmmseqr oen ge 9btamii um

hydr oxi de; pdt as SEYHPM'?Jwr‘?f)éPHéW“W“SGg disthvlipsetalerip ShraRresepse Paralicsacidn 15
carbonate in an ague CRUtedafVRE cathpolBlor PortufqDhwhe RintR is aGiP ARAlgrddp, et hanol.,.
at a tenperature prEfehbtyvmeight chaimhia Eta# WwarboA tbniseid uqueouisamxﬁmaﬁ about 4
to about 24 Qour sethagplagy s(I)t dimethyls baestangdigarbaxylgicadl) ds dreatph™ithiaa (VI I 1),

i e., 1,2-dPhydr ot oFRe cﬂ“b MY2al pyrrol e-1, 7-di carboxylic acid 55 20 and
the 6-al kyl derivatives thereof The hydr§lysis is preferably carried out
usi ng aqueous net hanolic potassi um hydraxcdey, gt reflux tenperature for '

about 10 hours. The carboxylic acid gro up at .the C1 p03|t|on i n conmpound
(MII1) is then wherein X is bromo or chloro and R is a lower alkyl group fysstraight

4 selectively est%ﬁ“&iﬁéﬁw gmf)fé Ianﬂﬁ"m?ﬁﬁ" ﬁﬁy&?ogeas

4
met hanol , et #snol aboulsmpT(D@ﬁlﬁ{noﬁrofﬂ ll-bﬁrwzutlsonﬁ &sWﬁﬁeﬂmon

chloride, to pr odnrefsrrsmembmqné GW&U is gpidptted ava wmperdiu

2-al pyrrol e- 1- cal%biy rRorbropm EEPSRANS| PO F‘EP“H hP‘Hr‘ﬂﬁP‘é\“El‘%‘“ Tme
reactld'n is conducted at a tenperature of @5 - from about 0 degree to
about 50 degree C., for about | to about 4 hours. - 5 :
Decar boxyl ati'on of the nonoesterified Bymo®@® (1X) to. the correspond| ng:
conpounds of Fornwagenéogrekﬁwnk@mpbmderrredl ates in the process for obtaining
t he conpound30 of t heEsterificasion Ofmnunddmwnthmathhneenlbdylb oftidzdn the reéelnia@ at :30an

el evated - tenpef’%ktgﬂfréc aschglﬁr about lb Tnge "g?z%“?mma oq'é%'e%gll zbou%‘bom 280

0

degree C, for a er g:tf,@actlon
The course of t he coreamdni tebﬁ' Foarhulo(Vg,avhixh is cbﬂvetthenntoahecamfespnadlbpn

di oxi de evol &t i onNA@dpdpethyllpyrrelp 0 E‘Pl'g‘“l h lideo fimy| | y
conpl cted w thi 1 f*‘f%“ﬁ'igamﬂa?:m?u %ﬁﬁ"ﬁ%@?ﬁz& BT oot

nanely, alkyl 1, yiol4 euitd! olv nta ﬂM[sl’ dh&@hylfb nﬁzﬁm yeatre and

the 6-al kyl %grl vgbt lvedsdlmh@ﬂelaﬁ-dl 0- Pi’!{f@ei-lﬁ'ydlce h| c
t echni ques. “%V f#g Wg‘ fﬁgﬁb i ‘feBt;t“g l{; yI at®on .
of snmal l bat ches e er of i1£an be

distill ed directl ufute@mstbhui 4memtﬂe$rtesum'e¢bta1®@md:eiustaiglthme@tloraatmmpound (X

mipgfes when B
with an ani d of ?gﬁm? me co L%qu ‘gf Formu ﬁgt %J has Edirect 45
above- |%1d| cat ed MepALat GQlithe sdd Eb.d@ n | amide
aroyl -1, 2-di hydrOsélnkdmpyaterm aﬂguiha ‘m/toriﬂoet-ﬂoomatb pecytus] eor(f abolih G

reaction can be cmﬁ!ﬁ%: ‘Sﬁi g cﬂ%,%tﬁo"r“a apro é;f Ive and nthe.
presence of osph gul "&ﬁ}{:’? nggf about |
to about 175 oursfirum Bondf@ or Petatsivl CHASHAE irfan tu:rau 51 r ef Px
in- the presence eg. 2gthanol qm@hamsh atcreteameratutqwf bthnamuenmetaoxrabnmt 10

, for, t f ,
hours. Al ternati V% xul:? - u ;’f dr - r;'gl ] : Mpﬁ '?%lcar oxﬂ gcfl)d aci d
chl orides sugh asaiii4e® &&waaé tHere JiRY peeterd Garribdlod " ef €1 1 ed
enbodi nents, this aqmmkemstainoﬁm pbmsshmf hydmkxd;uht be;ﬂuaddnmgm&e dal afono il of

d heuts.t ap| | | f f 30
'Ato 5 9 equi va eﬁfagbeo&?l%b%feﬂsreweatdagg-?q?ﬁ'agsﬁfwﬁ%@Sw‘l‘lﬁ Dl 5 e ©

oxychl oride 30

G—
ﬂ




in the sane solvent, refluxing the reaction m xture thus obtained for from
about 6 to about 72 hours under an argon atnosphere and thereafter adding
thereto fromabout 3 _to about 10 nolar equival ents of sodium
acetatefoll owed by an additional reflux period for fromabout 4 to aboutl 6
hours. 35 Adequat e solvents for this reaction are the hal ogenated
hyég:garbons such as 35 di chl oronet hane, 1, 2-dichl oroet hane, chl oroform

an rbon."' tetrachloride, dinethoxyethane and tetrahydrofuran. The

rgd soI vent is 1 2- di c‘hI org th ne. Represent ative of the
N, N-di Ly . 40
" NN- di net hyI sg@ﬁzvgm egterified by treatment with a lower aliphatic alcohol, e: 2. methanol 40

NN- di met hyl - ﬁ °l° buta P ‘EFI o chipride.cip | - p- t ol uani de,
- - NN-di m3t hy arhlbxﬁfchzy Mq eac:fflr?sloco &rﬁtﬁiﬁ 0 tu W yl- benzarp de,
- from about 0° to about 50°C.4li)rNbb i ree abiyok et yl - enzam ﬂ‘p .

N, N-di met hy! - o- Desarh l%?f ‘mne stmﬂqd@pmungg (D torthervonsspomstingani de
N. N- di net hyl ﬁ]lpg:mgg) [1(16 termediates in the process for obtammg the
MR s I T T
; ° to abou °C,for a period of time

N, N- drnﬁ‘et hyl SuPSw@nlt 'Brcomwetnzlmr reattion. The course: olfxltliedcammrm;h berfatiw el by- ben;@\rﬁ’%e

: 1
N N-ci et hy'gef?e% .&y%&tﬁ? S TR B ST OBl et de,

N N di met hy|pr&tu RAA DR ro-3H rolo[l 2-a]p rrole- -carboxylate and the 55
NN- di ghyl -6ralkpl cdnmabeusztbmqﬂe(m aamdb uxified bpic ineechaqeani de. These

. ani des ar e IdHEF\f\W“’ r Bgr ‘P‘!l QE) %ﬂ%% Smﬂ a‘nhebeofpr epgred in a
_-convent i onalye, Ad )y e 8 SRUPHYS E‘ yfé°m BiFagsien conversi on
-into the acid- (Chhdﬁ’nbaﬂieﬁ of@lcbxﬁwﬁdd &) W;ﬂﬁﬁtaﬂﬁﬂg ofv¥hé horgliget hyl ami ne. 60 Upon

.al kal i ne hydrolysis of the alkyl e { e oup in a conpound of Formula. (XI)
there is obtai ned t he correspon,g ﬁgr d of Formula (A). This
hydrol ysis 1,554,075

5 is ebdect edleretn R hmrlheeahtovainaﬂcatmmaﬁﬁng, uffdrds thé) carrdsponidingatkad 5-hydr oi de or

-al kali net alan}’hi rg-3H€py olol12calp Yiate (X RoTkis sdagtianhsadr oxi de, sodi um
- carbonat e orbe ‘Hhaﬁ ‘°lreﬁ’ ?{ 40 toéib?'mﬁﬁ%r ¢ al cohol,
~e.g., net harﬁe sotrnde;t aaiiosaheee wﬁmﬁ mmhauiopr seﬁ&therrperature

. to ref R8ix, fso¢lurh rasvtatabfmtfrOBI about 2 tq_ﬁbtmt riQtheurss Alterhaively.Zinfiendrof, unzber ah

i nert atnos %0'0 er"y‘thfPé'*deP@F'eﬁ‘f‘de“dh“des?“‘d'n’ﬁdmsﬁ%‘ﬁt%oxatyh?ls‘@fh’fidr olysis is

beé use

- effected Wit muﬁ%@er%tém&kdeﬁtsnﬁ&%ﬁeh%&ﬁ&fé%% But lﬁtadﬂﬁi hux terrperature
. for about 3Golmmnnfeempdﬁhé(x mitadls salfenEtr aprevo w\ eﬂnm rhmtureeufol ved,. & .

accor dfhg td-1 ts|0ﬁ Fqn‘edptlgld I;M ndi n®
i ndi vi dual 't% ?'gz i(ﬂﬁ’ “’“ o%r:ﬁ;:nh?r:a and (d) aci: d
d@ﬁilﬁddﬂﬂ

i soners of taBeutGedIEHUNSnoNr elniiv sasf &aﬁaau y applying
t he kn8¥:/n t aeftwyipgtied fof fiof 0 rictosbpw 6 ha md chromot-ography . (HPLC) to the
ene

4 Y g Formfla (A
o bt M’«tﬁ% t‘%r e % “Form & Uy
wherein R ard@bhoemt]anare ‘bot h_:hy dro en -can be subj-ected: 15 .+. to further

-~ treatneat in a if& g ‘r&tb Nithdimehl sswpmiges viieh gancgrused-ace: 15 [err]
A nore”detaile EZ thls procedure I's set. forth i'n Exdfpl e 12B

- bel ow. The freumlndmw -tﬁﬁidiiu&a A -can--be.converted inte:.other alkyl -

- esters having. Nhifémelhy}-nrtt)l\gﬂn@r bon atorrs by conventional - methods,, e.g., by

treat t with 9 correspondl ng to: ‘the'. desr red ester in:

t he ppggence o] ?g}ﬁ:‘} @51'0 b%p o 1d “(b) “an: €t her eal.. di azoal karfé or gc)
the desired al dinmdtydemethox)t%n nce-of I'i thi um'car bonate. The (1)-acid
i soners can be%ﬂ}ﬂ?m y-p ldat kyl esters by the nethods of (b) and
(c): abgye. 25 N/ -dlmgth;’- X o y’ﬁgj’ l;{ﬂglves of the corrpounds of Fopmul a (A)

and the (1) ‘aCININ-dBRAyT-6-chl benzamlde,
N,N-dimethyl-m-chloro-benzamide,
N,N-dimethyl-p-chloro-benzamide;, - -
i N,N-dimethyl-o-fluoro-benzamide, - S
55 N,N-dimethyl-p-fluoro-benzamide;, -~ -~ -~ = .- - . .o 55
. N;N-dimethyl-m-brofo-bénzamide, and ; : ? T :
N,N-dimethyl-p-bromo-benzamide. - : ' :
These amides are krown,; commerctally avaﬂable compounds or can be
prepared i a c¢onventiénal ‘manner from the ‘corresponding - acids -i.e., by _
60 -conversion into.the acid chlorides followed by treatment with dimethylamine. 60
Upon alkaline hydrolysis of the alkyl ester group in a compound of Formula.
(XI) there is obtained the corresponding free acid of Formula (A). This hydrolysis




thereof are prepared by treating these free acids with an approriate anount
of a pharmaceutically acceptable base. Representative pharmaceutically

acceptable bases are sodiumhydroxide, potassiumbhydroxide lithium
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particul ar, the conpounds of Forrmula (A) and the (l)-acid isoners thereof
and the phar maceutical |y acceptable, non-toxic—esters and salts thereof,

are used as—35 agents for del ayi ng ‘PHe Gnset” of, or for postponi ng,_. .
parturition. As used in this 35 application, the phrase "to delay the
onset of parturition” is intended to cover that -delay in parturition {
caused by the adm nistration of the conpounds of Formul a(A) or the: (1)7-a i
i soner sx.t/he(rgeof and the phar rraceutlcaI1I554amcept abl e, non-toxic esters—and
salts thereg@f —ai any tike-betore “‘Et‘rne muscCl e { hifid) Sagsdese begun.
40 Thus, it sich dombmwedtakh ‘tif.F‘i‘é’f1 ‘Q“’Q?Tﬁ‘f‘nsf’ ensﬁggubﬁfsage codagr abortion
prevention ear |y poudyrs of ¢ ?‘ oﬁ.g?em;a( e&rane(l)t-tjo@xfomecﬁéhqf Kﬂ‘%@l e") as
wel | “as del aying pr.e tféa(ﬂ E{Sthm tnmem;ucasttlen

%‘u,lllafﬁe used sM t h
ref erence te thatmtprgrﬁaﬁmne:rj atsmg, iy 1’{3§,§ ‘E; ¥:§‘qp eft aﬂ &tnﬂﬁnﬁagrmalncy when
the fetus is consuolielroeﬂefteog L a5 me &mn@,atsﬂersmg:etcageﬁt"s are

pardd
adni ni st ered, f gr exam sangraepﬁdmnp mbpuljgal adjuvantg ration
tends to pr eventi Eigﬁgc vmurtsalm,taqmus ﬁmﬁ‘boﬁfy E‘gﬁﬁﬂiﬁi 4%0
particutertyy usebink alsasthmtnm; spsPeRstofe ml noﬁmm ﬂax{bmm&n fatysuostancesf
spont aneous aborta,dt',l‘tmlSt gay f %@%‘E’Q msmedegagem Fleéfe"a‘H%‘F'l very
prior to full ter W&g meue amétmﬂ!?@‘)‘%@f' £r& ek are
clinical indicati onsAddihatmdtl’mes cpararies, syef N Bﬁ!& Btdmﬁidemlcat o t hat
tine and isizonsi gpemsat ebese hm%‘g“s Gy NIk rpeéﬁkylvama, 1incEdtion;, 43
50 Wth'respect t %m‘f il§on me«ml many eleglp coptainy M‘? %’q‘%
synchroni ze the dg dvy%;ng@nﬂ(rspm a oy am;peuelf:% ceﬁ\Iut agpen at or
about the sane ti peticuar canditibmibpies, teepting 0GR N  desi red tlfrremandgnor pl Ace,
when the bi rohs cinve @“han f ngrthe‘(aamldu prsg‘&reo and the n used-
in this applicatig &‘c ﬁﬁ%&%ﬁ@éﬁﬂtﬂg{ ofg descri ?éetd afi?ué‘ﬂdsd to 55

cover that del ay isRo ﬂﬁﬂﬁwmobttmmselaméﬁdﬂt for ﬁgm T aﬁfé‘,{se alndzﬁr féthe
paint of ¥i 25

conpounds of For mmhcaprém ngyrof p

phar maceuti ¢l Iy t‘f ‘@I“%“o tﬂ% 16, fexsﬂxermtlwndmﬂm ths f‘tt r‘gﬁ?f‘ﬁ‘%ﬁger
uterine nuscle congh&s épn&”d@aye,abﬁ gmam‘npﬁem‘@ﬁ) Io %efgg,s%e
including the ti n&lmdytbpgunt(lkve géﬁ oun‘ﬁg] Brein@estxibed may not

contractions have fuﬂ)é \r'neg m&e ﬁt&ﬁditodadtﬂmnﬁa@ o 1 ‘t(ﬁhl ong30[ he
60 contracti P 2 VWI‘,I mesifpﬁibablrﬂ'é gli 238N th the
admi ni sty ation of «, a1 m@ym@advamame\ﬁée “h m hehlfclda émimaadf be to
reduce the i nten5| ty Ia 19‘?““"& F"é _t X s@g@ﬁdgmmm rgppedgfct ua55

act of parturjti onal 't )of, oraor postpstx pefierit 1 Jt§ J

al t oget her . Ph ei t [1cé€ia§ Qhe eEtbfdGb!t gnset of EE)S s?afpérﬁlﬂ@ (Ahe
gestation period addldydu f ﬁ fions: &1 dallp B&epihble,Gon-toxig
1,554,075 o the ( -acllgs tlsonéz;‘s at any tlme before uterme m8sct elvent tl‘i)ré mve‘?lgega scrijged
above, t he ef4BeCt s. HedfatShe émmhpnqd 8 (i : '° t ances, -
sonewhat . greater. Enaacml m, efoest the etHSas\{lse 1‘ ) as p%mamus

abortion, to cause ptum!ltlde V?’{ mg g‘% hl,y,s m,ﬂ togqqé‘dm@tﬁ’d/lg)r | ess
pai nful to the ot *ﬁ%‘;ﬂ’"ﬁ:&e hdrﬁmmﬂi‘ed 403 g‘T“F tgz & Pl age.
S | nysal | Giamstrasihinte ss:brmtvpn}rihet"“‘te me n f ntidbaus (A) or
the (1)-acid 5 |smnslarlst$§}“§§g%? %}1 ﬁea odnﬂbte )afbtc
non-toxic esters a ful whede th rpummsm@casmstg

shoul d be consi ste%mﬁ? Eﬁom pﬁalabohatam@pd é@??é’d’l’eea‘?"m(a ?/e[ft e nar y) 50
practices. sosgs thwav(fems.ze the b ealggtggh@;zeata,d;yﬁchmnfzethus For
exanpl e, adm n| st r?& g}%ﬁg“%&iﬁ&l&& gboutxhe sameltlmi;‘{ full
termthat the fetu Lﬂl fjﬂ- &ﬁ@desxred tlme and/or place, when the blrths can be fO In
t he practs ce of thew bﬂdsfaﬂlityt he | n‘vgm,& %paguﬁt{m# apfededc@l 1y 55

ef fective anpgat of - a @ﬁi e)hf tratidn) of e cdmpeundpefs
thereof and the phaf3igd ﬁlpammt Er%ommtt@bﬁml apeytigally 2 afley ¢ s
t hereof, or a phar metmbﬁiecm‘&l m f;’npgn chitd er ed
to the pregnant 15 condxtlotlraf’l’ﬂlalpat’ﬁnb.‘ se e 'I‘fgfm% tt

""‘n-

emabhe theet ho@8

known in theseart. cthjg;, @hﬁ Frb6i rlhestremlesj aehlc‘h rW% gg or
in conbination wit h uﬁn'shea EQITPd npl fteﬁ‘qf ,gon

ot her pharnaceutica heagemtgan rthq dnf@lon 0 13? °“s effged ( s) or
conposi ti ons :Ean be beidgTamelar geti Bls,gﬂ"t‘ 0 gr@ nylmgepdnhberconﬁtl@flﬁ@f for rﬁ5

of solid, seniessol i &illRstoPfY &osage or ms - Typically,

adm nistration is by a phar maceut I cal conpositi on containing the 20
pharmaceutically active: conmpound and.one or nore pharnaceutical carriers or
adj uvants. The. adm ni sterabl e pharnaceuti cal conposition may take the form
of oral




tablets, vaginal. or uterine tablets or suppositories, pills, capsules,
| iquid solutions, 25 or suspensions, preferably in unit dosage forns
suitable for sinple administration 25 of precise dosages. Conventional

non-toxic solid carriers include, for exanple, pharmaceutical grades of
mapyi tol ,. | actose, starch, magnesi um stearate, sodium saccharin, talcum

| Nul ose, glucose, gelatin, sucrose and nmagnesi um car bonate. The act i ve

ound as defined above may be fornul ated as supposit-ories using,
exanpl e, polyal kyl ene gl ycoI S, for exarrpl e, pol ypropyl ene gI yc\f as

t he Bal. ns. can,
for exanpl ethe banemrasaabmsidbyovdltﬁéatewmmtm Bdigition Ynde hifpropaiateact i ve . -
conpound: a@wd@ﬂm %mw@tammﬁvgtsudhaldm frlistrationc enay i eg fto fvsmant sina

carrier, s %gmllsto é% gocﬂ]@, moé'éi,f 'IY:%W%; ?%%r ose, glycerol

or et hanol, eﬁse MdmiRfaton of n6hnds ofSKEHAGH A PS} -thd 5deSI red,
t he phar nacn&mtqrs:ﬁ;lereo abe bhanmacteottdaby a@tnptublstrmn-emh rsaindcsaltso ntain

m nor ampurifer ‘{f qniiéS‘;‘Ff og‘?sé‘ ;Shf@i"lh b‘é b&r?@ FoRsisteg| t‘!’H et geden ng or
enul si yi NOnaRe T e Rd usptﬁr&sﬁfi;s%e” Julin éeeg‘c%mf%. shflsum acetale,
sor bi t&an nopusd fall texinghattthe. &tdaattb@hxamm;e ol eate Act ual rret hods of pe-eparing

such dosage fd# r?@:mallﬁetw%gém metaho Qflﬂm ermon, athsrapms 1y$k| lledin this
art; for e ences Mack
PUb| I shi ng o Etical & ﬁmon tomé?j: e i Ej} sggﬂtﬂel 9gna£970 The
conpodi ti ornnammalf\m rmt ettihgmsuafb atsﬂaa@dmbie steghods] kgawnl in, ttm agn¥heevenys contain

a quantity 2ogPoRKes ok % f)‘i‘ f“"et“‘ft l@g?nts, to delay the

Ty e
onset  of paéf?s‘é‘t’i"ha,mneret 0.‘511‘995.«? o %"a‘éf'fcy.ﬁb Shiabt Lab o R IniEront r act i ons
- have al r eadstallyepatenteraln ettt lnyhafodmbfsphdi@m-soﬁd for liquiddddsagedormé.0 about 25 ny.

" of thé&acti lc:agf administrg apacersicelng g thei 11 pe
gdm ni s? gr %"ﬂﬁ?ﬁmﬁrﬁ"m s?qnﬁ’f’?'gghdﬁet? |"}?§‘ ggr@%f%w 9% °"dose or: up to
three or four ’ﬁn@eahlnﬁﬁstéiﬁﬁé‘%?m&%&%ﬁééﬁ 3’ ehay RKOHRIOME of HiGi day. The

anmount _of  amblets,6ragifdl]op UleEine bt lof Suppés ills, GpsuledUiquid, sod@gend on its

rel at fve acer svsppl}slonﬂ'iveefﬂebly vpinitglofage fopin esitahle &Et}lmtel admlmstrethnnvenﬂi on but

are not i nt4EHCLIRS éin gtm‘f‘t “‘t‘tf’é‘e%é?igg AL TR t 1o refers

to thin-1 ayakcnasin.@ ghiebseibdia i, < thgﬁesf Fatiied i th'r gar d

to |i | ds Tlm‘aenvetqompmmdmedqu’mbd almve aaemscsmatoynps w;ma,rrpl es are

repea kt"F’%.gn g"’ﬁa &fql es; 3&nd unl ess

ot herw se s fi ,;t Ectu%; 'g" Edulmﬁ °r§ ;,e,rrperature (20

degree C t oop Gndﬂﬁlj}frﬁ@ceﬁ)cal Eiﬁ&chrrfeﬂ sﬁ;ha fpld, 3ter, 3alinand 18 rel ate to
mte#tmaqhs mrsﬂ,,__,, Prolior ¢ hwb,ﬂqth emmloafortdq@nslméﬁwtuon . [err]

EXANPE?E ?m'é ' g R pistate a nﬁﬁnetlc
stirring baigefﬂ:ﬁ‘ dﬁ?ﬁf&&f@% 1ok @E%@b&""@ﬁ&é%e&gﬁ%{a aa Widg tube is

?ﬂ

connect ed durmmmdlqnn@anlamnetudﬁnetﬂwds o mteearlm%e 1 onmne;knom,a receiver
r se 01' exa

adapt )] and° umacr:ut Blag;:lences %sht .Compan: Eas nns van yr Ol:%s' S

appar at us. ¢, né &Egto wﬂ ottom

flask [pr evevemsédptatmacrugﬁdy uﬂthdftacixﬁe @mpourl(s) mmahmmmetfaduwth;ma)at e and 11.82

g. of br o Plh ca partiy i mP rcefmaﬂl thaygcet at e, as

descr |4§)ed a‘ Q - {E@ ég% 1, gpped Wi th
a 6" Vigr euarel i\lbéer\ﬁ uis tb %ﬂﬁhﬁﬁmall@ﬂﬂﬁ%@éé

r’rent i oned cthrmiglm;tethe day ‘T8e amount of* actlve compound administered will, of course, 1 554, 075

9 The. 3- neckaend felative acti Wit h et 2ihgcool ed in,an

i ce baph atyuds t%ﬁﬂém;é,&emplg% strat th(i (;Hent%n buI are n&hﬁe%mng Y, Bh 8.7 g.

of . di nmet hyhixfured ratios leﬂn\&di fe@irbaﬁyilqﬁiﬂe refé{Bbh)plume ratios. Also where

3- car bonret hwg‘l Pml?! atP‘b }ddetmn#dnaerr F tSibsf qqeg forms -,
% r

F
<

i mredi at.el y*& ‘11-, d%f L enoved

and 168 nl .ijng as;etlpatebm Q:oin o@ dadh euiawo ysi's part of
apparatus is pl aced in an oil~ bat -and the terrperature thereof is raised to

150 160 degr eﬁzg mlT %gﬁroun g Ome COI‘I m1 a ma ne 1c SEI‘!‘]H ITB I S dl st I l l ed
(b.p. = 80- 23 rEEWE 2 Cll ek g rbétb h@ct sbhey Stirred
sol uti on of ofttl'ilﬁouurl’hyél@myn&a ddfla eceiuo&e‘daﬁt n stmtm( )atateaaoxﬂerrmer ature drops

©. bel ow®0 defy rthesacetal m@y F fFgtup go! S°fa|°0 ﬁ’%gmhect éa and
repl aced by o aﬁi{% Tﬁ eﬂl rﬁ l:ﬁnﬁgg |bedby10 copt ai ni ng
cal ci um chfr ouk uclteﬁnsbé 4@] 16yl wrth taggYPEgradxIr € for | hour,
t he sol venthltamr, emmgd thmniemeteedmetecptce&s abaye anedtioried goR@seni . of net hanol
and 20 g. of silica gel are added to the residue. This mxture is
evaporated to dryness in vacuum-and placed on top of a colum of 200 g. of
silica gel packed in 15 hexane. The colum is then eluted with

hexane: et hyl acetate (80:20; 500 m.) and 15



hexane: et hyl acetate (1:1, 9x500-m.). Fractions 2 and 3 contain | ess polar
i mpurities, and dinethyl 1,3-acetonedicarboxylate; fractions 4-8 afford 4.1
g. of nethyl N (2-hvdroxyethyvl)-3-carbonmethoxypyrrole-2-acetate (1V, R=H)

whi ch upon recrystallization from ether-hexarie: has a melting poi nt of 52-54

degree C. 20 EXAVMPLE 2
20 To "a stirred solution of 4.1 g. of nethyl N (2-hydroxyethyl)- 3- @

car bonet hoxypyrrol e-2-acetate in 35 nl. of dry dichloronethane cooled to
-10 degree/ are added 2.65 m. of triethyl ami ne and thereafter, in a
dr opwi se fashi®n 1 46 nl. of wethanesnlfo S0 aride

tenperature of the reantelmckadmasknec%ged wnthaa:36 g16t itbanolimde eied[ﬁanThse

course: of the reactbaghat —f1@1¢8me‘< dtTOHW“e, thyl 1,3-
chl or of ogm acet one JEPTAE rOmNE lnf?lfh ﬁ%%é leﬁg é@lﬁéﬁﬁ (about
30 minutes after thenﬁotdi I 41dO 10001, litﬂliux added. Tae [perolysh Ephﬁ of the 5
t erm nat ed) there iappadtheds psléood\)i anlﬂl bﬂth anglf the\eemperatuid thersplia i

separ at ed, washed \A%% ﬁ@ 13 ymtogegnag iR Eﬁ}%&f ﬁgﬁ#ﬁﬂ%ﬂ qﬁe I
evapor at ed nder re ature dr rafif3 éd e

from di chl or onet hanerbnenm&daénfdoredlaceﬂ F}Bag.eﬂ x780n‘def)ser ﬂ@ed) lthr&t Baying tube 10

N- (2- nesyl oxyet hyl ) € aeﬁ ﬁm the eolytiondv hested aqi\reﬂmperafwg orgh. 101
degree C. EXAVPLE . 2% SHoHeH: ;ﬂ% g ‘? I mepuce I cvaporated 10

N-(2- mesyl oxyet hyl ) drgnésainhadR amyéd@ t8p ot35column of 200 lofidilica 3EIChadked § of .
sodi um i odi de 16n 10Qhexane. Ghe aﬂvetuomthqmeheed ‘sttlrlwkmmédl #cstatel(SQ:rZﬂuﬁoo ml33n he

cool ed reaction m k‘i"ﬁﬁ‘ nd fi\g% eondd m é‘m '%%ure

and the residue is tnuh ! NEI ylys@. Shome ERLH

separated by fil trahp«nneaymhn&zaﬁommedtheﬂwme samrelthg paﬁeom@—s(tgcr% of

net hyl N-(2-i qgoet hyl 3- carborret hox acetate (Vi, R=

137-138 dt(a reggc 20 )-8 VP AUBLE \ i 20
g To ‘a st rred solution of 4.1 g. of methylEWRllyE'o%yethyl) 3-

40 A solution of I &rb(ﬁlfletlmi rfWrble—Z-acetate in 35 ml. of dry dichloromethane cooled to—10°C, ,

N- (2-i odoet hyl ) - 3- cal}ebéﬂErdtZkﬁé ) m@(?}@ngln?ndtﬂz%;teg ngudrnpﬁserrfg%{@ﬂ%ﬁ

di et hyl f or manj,de | 3 #eCa gf’éﬁﬁ f

50% sodi um hycrierl de bﬂ]ofgfoﬂﬁ a@e!torﬁi (;%Eo ﬁﬂﬁ Y Dehid EEbd SompRde l@%l forg

30 mi nutés at room hmmpaeraaéruhceadalhtibntohﬂia eshlﬁmhyWMdmd&GOerrdmat«d thaatner The

45 pr oduct |s e ﬁ iy, Qymlof  The e i@eepamte heh with B e
tracts are 45 vl ] meﬁﬁm@*f?ﬂ T u§ mﬁgﬁr) N

evapor at ad to ynesmee N(Ehagloryethyl)8icatbbRetheS b twe-Dﬁbe )Smlpl ca
gel , using hexane: et’fhlel%ﬁ;et ate. (4 1) as el uant affor ds 500 : _800 of
d|rrethyl 1, 2-di hydro-3 m/rrolg? ﬂl r hox Iate- , R=H)
mp. 70-71 degjee G, goiortion ol y i g 3t 1 hoyr.

1, 2-di hydro 3|g'?: pyrczfl‘ oile S rlﬁflléi%g;gg pora rﬁ&&ﬂiflﬁl e? tﬁedlggﬁﬂ'eﬁﬁd of 3
met hanol is treat edtlmrestdualsguhnatedmhmted Themgzluhkf mipcmvésswameld Vil filtoatiole i n
20. m. of water, affd 8H d 2(} i‘p‘?g @“% &h) 9k b -B-pdasteD-3The
cool ed solutlonlse °o é’f‘g’df’ da san t'ﬂgrem U is treated with 50
m . of saturatéa sodium chloride soI ut i BXAMPEE gesul tant solution:is:

40
acidified with 6 N 55 As°1 r°6 °E!1Y o cra@e OMPYTER les? Fateacet ate
(5150 )" e conhel SRR A Lt A AR o o

evapor ated to drynegs 3oind@tes 4a6 mwmppfaaﬁswdehentqnemai With1100 fnl. g:fw(t%%e of
1, 2- di hydr o- 3H4§)yrr9ﬂ06@cl lQemaphydmﬂheethy:l agetadé (635&5@01)4 M ‘combige d{ts Pe=H) , 45

D 52 S M D L TR %asé%?%ﬁﬁ%;ﬁ%% et

in 50 m . of isoproplayodle-1 a:-dmhnbdxylaue M, iRed1 0|—§l°§ht ur at. ed W t h
yarogen chlor e, puAcakient L g s o s e o
bel ow 10 roxlde in 20.ml. of water, and the reaction m1 for'é hours The

10 500C. The ice bat: ledSsolutiemis le@dporacd LMy nésh&nd’taaﬁa‘sidma’us mrcmbmweh BGmb bf r red

peesre o T e T

evapor at ed under VagdduéBd e‘sauagamaldr a21(95%9 of .am P H.i,s,arrao gaﬁiynere-three
times to conpl etel yl,ﬂ{dimnbexymhecréxw@sﬂ—ﬂ),mp ngmlrvo thelecandositiorde, t hus

obtaining 1.58 g. (96% of isopropyl 1 ,2- ro 3H 5 N
pyrrolo[1,2-a] gyrrole- R%Bl?@&%fqts@g qraald jfppy%&hﬁlli'h rrdﬁ:ﬁ-dl%b)@ﬂﬁ?) 60
whi ch upon cryst al | agGatid 600 ml ramdﬁﬁipha:n ooleﬂlinyhn e eadi i@ s withl gaseogs poi nt
of 144- 1450C. |n ahyiredeh hloride meaintditing thelismparaitered. therqqdmlmlxer%ﬂm
propanol and n- 10 but anol for |sopropanol I n the above procedure

there are respectively obtained: 10



met hyl 1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e- 1-caboxyl ate-7-carboxylic
acid, ethyl 1 ,2-dihydro-3H pyrrolo[1,2-a]pyrrole- 1
-carhoxyl ate-7-carhoxylic acid, propyl

1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e- 1- car boxyl at e- 7- caox and 15

butyl 1, 2-di hydro-3H pyrrolo[l,2-a]-yrrole-1-car boxyl ate-7-carboxylic acid.
1 EXAI\/PLE 6 1.054 g. of |sopropyl

- di hydr o- 3Hpyrrol o[, 2- a] pyrrol e-1- car boxyl ate-7- carboxylic acid
bdlt e t 0 240- 250 degree Cin algnjmlo nL round bottorred flas ‘s’fl I l'ing

T eTITY -;,.lrheac mexy ruuuc, ~romtiereactTomr-ves A—tF=a=—rranner 20
there is @i % th OnnuxturemstmedforIShoursatroom o

ider reduced
i sopropyl tsihdaeddbhb&jﬂ’eﬂd Hnaytrerseiu rtl‘éz‘% r'éi(:ﬂlﬁﬁ ngacltfé ¥ fbenze oxyl ate [err] a

pal e yeI I ing thlfm atlhtéll bbthlrm\hm (emose aretexcesu V.: [err], 215
nm ( 602% °' ’gg%"éé llg g@ 367,) of 7 lSOPTOP hYd éH ] 1. 252 (d J=7
id (I
rrIro etha f m pé t %f . 2 ( m !
5 73- 5 9214(5 t 3 % 3 ppm . EXAIVPLE

7 A;300 ﬁ “!’J&tbﬁtﬁm pme! Iamhncondens{;L

it rogen”@&az::’é}i e RS m‘fﬁéﬁ%‘fﬁ%& P Ch 50

i sopropyl 1, ehylil ity dro&ﬁ- Hid(1 2-a]pyrrole- -carboxylate-7-carboxylic acid,-
pyrrol o[ 1 v%fﬁi]’m?r‘ﬁtﬂfa'd@ %Pmioﬂ %ttleyrﬂbl@hcdybmyllaied«athowhc'Ehﬂ apparatus is

t horeughl dutks 18 ogen-f.low is st opped The
apparatus is uFﬁrrmer S Iohsﬁ‘igfnfo?o‘iff‘%] %1 hecgarhoéﬂgtf q'f‘?r(?mg'ﬁ%? C. andl® he
reaction is followe y:- 't he. r &B¥AMPLEGr bon di oxide evol ution. (gas bubbl er)
and by t. Laﬂgoxo 7acet|c aci d

5 D ggrrolo[l 2-
ot by LBl el mﬁ?&mm%ﬁm@% ?“;r caction 1
plen t hexgoi | bat h

al ¥t co iel , 2/ dik 3H-§yrrra6[mze

tiede dbtaldkﬂﬂw mg) I(!E° ofisoprdp
and the chpareasylstedX, R+R, Rieaklirpaie]yaknw aik eavtngdwsfblmrewhtsaah round bott oned

flask V\ntff%giomz]sm one:
pressure, ary mfm'srleﬁlﬁé)l s purified by
sili%¥a gel .

N’MeR# |ﬁ¢ J4DHz, 6 H), 2HG+290
hexane: benzene

1, 2-di hydr o- 3HP yr?dl o!fl 2-a]

whose physi calioGRNBhaRédSromiddott6k
EXANPLE 8ink$ tube and a gas hxbbleoiswthaxecd with m@

-The. sol vent-

is removed under reduced
col um chromat ography on 100 g.
wi, 2H), A80-ahe0 e Hne ( 783: 30) and

of

'r‘t Sre—29%tm.4 H), 6. 1046 JesHey! Bx 64350 opy |
gElrcar boxyl ate (X, R=H,
ﬂiﬂaﬁl@équtp@

[err], art oil,
ed ISR oRtthatk MEbgd) Exanpl e 6.

sopodpyN, NdluydreBHyl - p-300l uam de
and 0. 11 B . o
1, 2-di chl gy hEYT ér”giﬁ, e e TS ey Ll on (s added a
SOI I on cﬁrbthﬂlomge @blutldm g5 bblfSZm[ﬂ Ibydl:lm C":)hl- snhcgbngel rusmg :

Io[I ?fbi’{ceﬂcla b‘i 1devg oping splyent. o‘Fft 42 Itbﬁ oet H’éne. The
reactlon glt‘ﬁfssi o T ﬁ;e ﬁ isolk 38l 8 hours, treated
wi th 405 msmmIS&acetone owahﬁeemtraiaﬂ edxgﬁesiu epind&h urther 5 hours.
The , esulteamelsmwﬁ"udbycdumm@mom Qfstheaghi Vihe frgctiongl t he residue is

chromat 00 fu e
(g dllf’]y r%%&?ﬂ?ﬁgfﬁ[ fzgga

an oil, having the follow ng

2564812 nm AEsoﬁlZlng’ofl%o ;
: [err] 1. 2phofghorobsdxytHloride i

. 4, 2Ta; tlﬁ? on21s ded/a: 86lutipn
(d J=4 e &
EXAB®PLE 9s0dium acetate and refluxed
of |soproq:v;¢bor£t

a] pyrrol e¢ '[’Lt“ls
690 ny. CH
carlsbnate 1 r?dg
ni trogen at
residue is thek ﬁ
of water ‘and t Qo(@m
m .). The conbi ned
evaBQ)rat ed to dryr

yrrole--

td drly ]thereslid il chromibto
‘?%{_%P?Pt th“éPb
ro- -pyrro o[l a]pyrrol e-1-c
, X n oil, havmg th
296, m i, (¢ §7

16 pm‘t‘

f—x@rltH)n’r [§ X YT

nes S EXAMPLE 9

% Eé constants -
f Zﬁﬁide 164%,11160°0

mI f 3,8-d cﬁlorogth ¢ 1s reflbx

la -
uxed lgdg lt’lox 20; atﬁ%sg;teraglfgr% (lilom!g regp ﬁﬁ

for a further 5 hours. The resultant

following: hysncal constants:
ioe 1|9§m;; |on mxture is refl uxed

c‘.?e., i3 ;53’% Ha, 68 sfé‘éi’z%‘ﬁg%% %ﬁ ?ﬁ AYT2 Ay

extracts are dried over

on of 33 mg of isopropyl S-p-tolueyl- 2-dlhydro-3H-pyrrolo[1 2-

Eggfg“epg%?o 2685 0 ‘tff?“}aéé'éﬁe et )1 acetate
ts Qe idenieiRdl 4D ¥hos B Rinod oyl - 1

- car boxyl ate (X,

'R=H, [err] [err],
U V.: [err]
err]4 NMR:
Q30 vmirdt H5-4.10 (m
(tihydioﬂlHHz 1 H, 6.70
2 H). 60

s 336 M.

55

D@DﬂSl

ﬁ&i “%ﬁ.eht i on

@gggﬁ?lm 1} g2of silica glel
oxylate  ( 6§( i‘}{@ﬁt’@@ﬁn th a sol utiion of

=BY potassium
ynder

eva orat ed to dryness. The
acid and 50 m .
etate (2x 50

magne5| um sul fate and
60

a]pyrrole- -carboxylate in 10 ml. of methanol is. treated w1th a solutlon of 690 mg.



reduced pressure. Crystallization of the residue fromethyl acetate-hexane
affords 238 ng. (89% of
5-p-toluoyl-1 2-dihydro-3H-pyrrolal1 2-alpyrrole-1-carboxylic acid [(A)

R=H, [err] =p- CHB] mp 182- 183 degree C. EXANPLE*10 10 A sol ution
of 250 ng. of isopropyl 5-p-toluoyl -1, 2-di hydro-3H pyrrolo[1,2- 10

a] pyrrol e-1-carboxylate in 8 m . of rret hanol is treated under an atnospher
of nitrogen, with a solution of 200 ng. of'sodium hydroxide in | m. of
wat er, maintappning the reaction nmixture gtsaioppm tenperature for 1.5 houys. ™
The methanol - N
whi ch remains is 1%f potassiup, qa[ﬂ"

e el LS i A wmﬁihyd

acidified with 10‘Voah§1dreoedultm imixt@e iefhraRtid witht g B

tion rerrrdreemeﬂrmi eqptw

Qs
%&ﬂﬁm” maeSchbr det hyl
adried QXF mdmee@namlﬂate\#a le esusdemnder 5

acetate. The éonbr e lL
reduced pressure % e gﬂz at ane,
to give 5- p- 't ol uoylama J ﬁdd% 501 g}.‘ﬁé‘%g]’%@/? T yime Cfig;boxyhc

car boxyl i ¢g-&ci d, |dent | cal to t he pr ‘oduct obt ai ned i n Exarrpl e 9
20 EXAMPLE 131,By foll Rwronlgi I ni ng

conpounds ob#al ned g ,rﬁ%_q t@m&%@ﬁ‘%ﬁ%ﬁ%ﬁ ﬁ hyI 10

1, 2-di hydr o- 3H- pyr mix og@n]wxﬂiza qhiytloih Odf €200, -0 fob @w:ﬁl ®droxi 1n1ml of@tb(
1, 2- di hydro- 3H pyr ingginingthe ;qn(mugture}t wam kag_rgreforlShours The metha®k$ pr opyl

1, 2-di hydro- 3+ pyr ig b“rifh??s Q%"’ {s?éit'éﬁ %ﬁ‘ﬁ;fiéﬂ v'é"%‘.%” .12 ’%‘ﬁ?ﬁ';s

1, 2- di hydr o- 31 pyr peddatl T8 @ébiﬁ@ 18tio il 1sCAAHGBEY

t hese corrpounds Wi tenrdﬂNddhwe hteﬁiylramamhe Thercomlmar GteaWI dr dt rret hod
of Ex arrp| e 8 ther ee l@raf E}'[nFS§ F nd the resid lllzed from

3 b ol v 000 QR EHILY rfaf féﬁrrr e ot
5-p-toluoyl -1, 2-di hyd ro- pyrro o 2-a] pyrro e- carboxyl at e, prop%g)l

5- p-tol uoyl -1, 2- di hyd r oI o WPH@)IIE- 1 car boxyl ate, and butyl
5-p-toluoyl - 1, 2-di Dﬁbﬁé E‘E b theg EF3 5P| SoMPOUTEX ANPLE
12A" 35 Fol | ow mgthil ¢2-dﬂ g_li%aﬂgs,[yme 1.1 to 5 nolar =~ -~
equi val ent's &5 N, N-  88yldi2dihyd quﬂﬂ-elp N-ldarbeth -0-tol uam de, 55

NN- di nethyl - m t ol uani pyl zﬁgﬁg [?s%f_hg“ol n:gmle oxyatée,qmi

NN-di met hyl o-propyl - ation of these com jounds w1th NN-d thyl-p-toluamid -
NN- di et hyl - m but ylae@ﬁlanamu e hhettiod IoﬂEkdm}gle © theRd 1£e yl oaaml €, n

NN- di ety - p¥hret hoxy mptHZp-toiseyl- N‘Nl Inyrol l,é-ta]mm Jleligabarylate, 45 39
t

40

N, N- di met hyl - p-i sopr o -5_-t§( A ydro- 4 pyrrolo[ 2-a]pyrrole- _-c-arboxylate, 5
NN- di et hy - - chl or o- il yl- ﬁljhydro Hﬁ;ylgﬁlﬁ[bi §’a e carbox €‘a;te, and |

NN- di net hyl - p- chl or o- benzam de, N, I\I—drg)ra 12950 uoro benzam de, 50

N, N- di met hyl -@-f 1 uoro

NN- di et hyl - mt br ongmgF&ﬁ’@eﬁéﬂlédﬁw“%f"mEd‘F%'fF.]ﬁ“‘gpl ltngf?Blabmﬁ'élﬁTtﬂ%fNNn pl a’ée
of NN-di net hyl - p-t ol unm-dimethanﬁommidborr ng t he course of the reaction by

t.l.c., thére are obt agws Co |sopropyl _
5-benzoyl - 1, 240di hydroNg;EﬁQi: ?ﬁt ergiﬂ grol e-1- carboxyl at a |light

yel l ow oil, having- thlEN—dlhlEtﬁdeilﬂutﬂ e, constants: [err] 245, 3%
nm ([err] 7230 1780 N-qlmﬂhyl 0em¢t oxz‘bw;tmiﬂS,ZO [err] _ N I\/l R [err] 1.24 [d,
6 H [err], 2.50-3.1 lmh P ‘ Ky-ben. 11("dd H .60 . H1,
4.18-4.70 (ims 2 H ) dim xy—b aT’,—,’[lde[err] 6. 00 (d "H-H7), (‘5‘586
(d, I H,H®6), 7.10- 7N,9F.lhqn1=1hy hldﬁd-be protons) rr1e 297 (I\/Hr)
12 ' NN-dlmethyl-m-chloro-benzamldg, 554, 07 5 ..
12 - - N,)N-dimethyl-p-chloro-benzamide,” =~ .
. - . N,N-dimethyl-o-flioro-benzamide,” .~ . °. D S .
¢ .50 NN-dlmethyl-p-fluoro-benzamrde, T . 50

N,N-dimethyl-m-bromo-benzamide, and
N,N-dimethyl-p-bromo-benzamide, ‘ T
in place of N ,N-dimethyl-p-toluamide, and momtormg the course of the reaction
by t.l.c., there are obtained respectively: : )
55 lsopropyl 5-benzoyl-1,2-dihydro-3H-pyrrolo[1, 2-a]pyrrole 1- carboxylate, ' 55
light yellow oil, having the following physical constants:
- UV 41'“°°" 245, 311 nm (e 7230, 17800); ; '
LR. °"°'3 1735,'1620 cm™'; © o
- N.M. R 8°°°'= 1.24 id,6H, (CH:,),CH] 2.50—3.13 (m 2H H-2) 3.97 (dd, H,
. 60 . H-1), 418470 (m 2 H, H-3), 5.00 (sept., | H, (CH;,)ZCH), 6.00(d, 1 H, 60
. H-7),6.86 (d, 1 H H-6), 7. 10—7 .90 ppm (m SH phenyl ptotons), S
_m/e 297 (M*), .



| sopr opyl 5-o0-toluoyl- 1 ,2-dihydro-3H pyrrolo[1, 2-al pyrrole- -
carboxylate, an oil, having the follow ng physical constants: U V.: [err]

252 303 nm (E 4460, 19100): | R : [err] 1735 1620 [err] 5

NMR: [err] 3 1.18 [d, 6 H, [err], 2.28 (s, 3 H, 0-CH3), 2.50-3.13 (m 2

5H H2), 3.92 (dd, 1 H H1), 4.17-4.70 (m 2 H, H3), 4.98 [sept. | H,
H3) 2CH|, 5.92 (d, | H H7), 6.43 (d, | H H6), 6.97-7.45 ppm(in, 4 H,
I protons) i sopropyl ‘5-mtoluoyl-1,2-dihydro-3H-pyrrol ol

Q4] pyrrol e-1 carboxyl ate an 10 - oil, having the foll ow ng:physi cal

S ts: 4075 - 10 UV - [err] 258k 251,

310 312 nm (E 6460,1s0§1%$90) Sc-t&oyl[lefdiﬂydﬂdﬁ&pyr}&BD EﬂﬁyrrcﬂkM R [err] 3 1.25

[d, .6 H, [er r], czrbaﬁyla(ts ansan;av ne ¢ t)cﬂlov@nﬁﬂmy@cﬂ@or(srmtsz H H2), 3.92 (dd 1

H H1), 4. 13-4. 701 ﬁs Oég Mt . -1 H, 15

(CH3)RCH] 5.8M. kdacn o 8 [ '713 )%i—l],(ﬂ%'(s B H-H5-6M,), 7/5003:18.(A72 ppm s(m 2 H

15 phenyl protorH;, H-3), 30 I(dm)VIH Hs;) 4.8 TGianngIH -3)14.9®Lsehith Hro 3H pyrrol o

[1,2-a] pyrrol e-(CHd 94‘&1‘6“%%&%0‘@4*"@ I8P bEnzoyl - 1 .

, 2-di hydr o- 3H; M{}j’g ﬂFo oyIQ'ZQﬂilQXforﬁiﬁr él 28 role-l Eabhgme ﬁ’ﬁe e

2 i saPropybil, h‘%vlﬂg oR@igZihydical donstdntsll e pyrrolo[ 1,2-a] pprrole- 1-

car boxyl at e, V¥apy 50——51,011%13 beﬁ‘?ﬂb 7400); 2- di hydr o- 3H car boxyl ate, 25

i sopr opyl 5- ° O rrole-1-

25 car boxy| ateﬁ;g‘; 9%’;5 C%{‘ﬁf“éi m]%pﬁ# Eﬁgﬂs‘{‘ B o 21e
270-284 (shoul cte )zCIﬂlst%'(ml(IE}BT)BOW(@ﬂZﬂH-Qm-)?57tppR(n'{eH;] 1780, 1605
[err]; NMR 5 O,(m 2 H H2
30 s ‘SLP’ P 8 ??etngF“Zf’glr’r?d db“a3%‘c{’d"}°?°[|¥—\2' 8%2‘% [lgerr] He: ng,
4.13-4.60 %8 3’ stopy H; 5H-g@bpyléen2byiil Rediliydro-3Hpyrratobl JHalpyfrelea}, 5.95 (s, | H,
J=4 19; H-@a)rbolﬁla% (lm 4 W phenyl

W@Y%zfrch'bF%?d’esP@Bﬁyd)fbéﬁpwéf%%sy A

pr ot ons) E? ,

, 2-di hydr 0‘ é%[)f;ﬁl OB-o-n;eth&yﬁatﬂUﬁflQhﬁhykro-@ﬁ-pyrrolo[Gﬂﬁﬁ%mhat e m p.

94 95C.,. carboxylate, 35 ISOpr opyl
5- p- |7éoprop0}é%%g@g 1 hé?;il w%sw ?3Hd1yr'j?l°“22'al]PWPIFdre- 125

car boxyl at & bnd s 270—2 ) Q(iaexﬂ@ewnolﬁzodmwfo 3Hpyrrolo[ 1

, 2-a] pyrrol e- LR: q5¢& Oatcﬁl,' an oil,,- aV| n the foI | OWI phy5| cal

constants: 40NMR 8°"°'=1 z( 00)

40 | . .:'[err], ( 9g ,

2.553.05 (2, 7>,r-‘i Hehle: m (mhe LA 2

[sept., 'l .2/ 3 f 1/3 H 7], [6 42(d
V3 H) 6. 67 Holr :jg_{}\gﬂyben;oﬂ-;l i2di rgréH-Pyrro ol1,2-alpyrro edpm(
phen prof %’?’ ropox?be‘iﬁcﬁlm Q—Bfﬁp&ﬂ-@ﬁ)ﬂyrraloll&'ﬂ;bylﬂﬁbﬁflo 3H ”0| of 1
, 2- 4] pyrrolc&baxylara';ll’ boxy ate, an oil, havin .f ol | ow ng physi cal
constants: U Voqfoet’!érrl 520-%&*'1013 “ﬂ!rhlé B@ Ry tofl.2-plpgeroleflar r1 1735, 1620,
1570 Joer r] Sampxylat M?otl-% gﬁf?g%s%vé?g&goy& o nSG H [err], 2.50-3,18 (m
2H, 2), '39R( dl‘nsi73 162 0463(m 2H H3) 4.98 [ sept., |
H [err], 5.98.M®R.: as,zc'f-u 22Hldﬁ)H (GHGIP(le551—3I=05(m+ ppm (m 4 H

phenyl protons) H jﬁﬁp CH_] [590%( §/l hl or obenzoyl -
, 2-di dro 3H pyf,ﬁ? r%?f]ptp ca6r]b70xy_dlga§e

80 | S xpprapyl 5 m- lmobénzoyldtnadm b—3H1py,r12>l<IIl RpbbyooRBH-pyr r o%)o[ 1
, 2- aI pyrrolcetbo’ﬂylat%aﬂbdo( éhe folloyyingy F‘ 'cons@ns f | uorobenzoyl - 1

, 2-di hydr o- SI-E‘ rf@'% ; B?ﬁg?,rléf - carboxyl ate, mp. 72-72.5C., 60
i sopr gpy! ptIT GHy; Izrmdmsékhnwmlﬂs(ad lﬂ- a] pygg ol e- 1-
60 car boxyl at e, nn;j4 10—4. 63 (m, 3 H, H-3), 4.98 [s¢pt.,. 1 H, (CH3),CH], 598(, 1

H-7),6.67(d, 1 H, H-6),707—7 78 ppm. (m 4H phenyl protons), M S

m/e 331—333 (M*), ' é
isopropyl 5- p-chlorobenzoyl-l 2- dlhydro 3H- yrrolo[l 2- a]pyrrole-l-
55  carboxylate, m.p. 80.5—81°C,, 55
isopropyl 5-o-f1uorobenzoyl-l 2- d1hydro-3H-pyrrolo[l 2 a]pyrrole-l-
carboxylate, . .
isopropyl -p-ﬂuorobenzoyl -1, 2 d1hydro-3H-pyrrolo[l 2-alpyrrole-l-
carboxylate, m.p. 72—72.5°C,,
60 isopropyl S-m-bromobenzoyl -1 2 dlhydro 3H-pyrrolo[l 2-a]pyrrole-l- 60

carboxylate, and
- isopropyl - S-p-bromobenzoyl-l 2-d1hydro-3H-pyrro|o[l 2-a]pyrrole-1-
carboxylate
* Upon hydrolysis of the lsopropyl ester group, in accordance with the methods
65 of Examples 9 or 10, there are obtained the corresponding free acids, namely: 65



| sopr opyl 5- p- bronobenzoyl - 1 , 2-di hydro-3H pyrrol o[ 1, 2-a]pyrrole- 1-
carboxyl ate. Upon hydrolysis of the isopropyl ester group, in accordance

with the_gethods 65 of Exanples 9 or 10 there are obtained the
correspondi ng free acids, nanely: 65 13

1, 554, 075 13 5-benzoyl -

1, 2-di hydro-3H pyrrol o[ 1, 2-a] pyrrol e-1-carboxylic acid, mp. 160- 161

degree C., 5-o0-toluoyl-1,2 dihydro-3Hpyrrolo[1, 2-a]pyrrol e-1-carboxylic
acid, an b¥|,1ﬁaV|ng t he follomnng physyggﬁngonstants 5 UV, 377

[err] 253, 307~Tmm{E—3S16—16980;

51.R: [err] 1720 @@?benr@rl r]zdlhp@rm3ﬁ-pyrrpl@rlp2]-alwr@k {-earboxyliq acrdemrv})'w—

2 53-3. 03 2 H, X Aoyl Efbo
6.92 (d, »l (ﬂ‘ 7)., h@u@&ﬁ?ﬁ(ﬁiqﬁﬁdr&éﬁﬂ&;@gz 4'?4'&4' b ({Ha eny? )

protons), 8.60%ppm OL%“ Amas 25 m(e:L@lO 16980); 5 mtol uoyI

1, 2-di hydr o- 3H—pyrro| §° §)39—X3yd dd 110
5- p- et hylsbenzoyl - 1, 2- di hy r7o_4 &5[_(; (da] gyr{rﬂ) Qo &*xlgg_c_mytr d,
5- 0- pr opy! banzoyl 1, 2- di( bﬁy piotan )o 60Lp;ﬂne(]> yir Hp GOHb -carboxylic

aci d, 5-m buty®enzoyl ¥mso O%Qﬁw ﬁ% E{E )gL "d igacidy - carboxyl i d0
. eth d ¢ ac da

acid, 5-o-net hoxybenzogrﬁ_plr yl?; (ﬁ’(ﬁ" )f Y e aeid,
1-carboxylic acid, 15 S-m-butylbenzoyl-l 2-d|hydro-3H-pyrrolo[1 2-a]pyrrole- -carboxylic acid,

5- p- et hoxyben oyI -1, 25-cH eyl 2-¢ilydod-IH-py *2-ralpbreoli~l@arrbbm h¢1¢, aci q
15 mp. 187- 18@ hoxybenzoyl 1 2-d1hydro-3H-pyrrolo[ ,2-a]pyrrole-1-carboxyli¢ acid,

5- p- et hoxybenzoy! - ﬁ%{ E]zmgme%bbmw&lr%amrByraimvn.arakﬁme-h&%!@ﬁayldcm
acid, 20 . . m.p. 169.5—170°C

5-p- i SOPr OPOXY, yhenzoyl. -ip@oeromb@z@w WW@PGFSLPYED@PW]PXW@- ireaghoxpisxy | i ¢

- 20
20 5-0-chl orobénzoy y _ ar ylic
acid, having-the foh&&ﬂ%’%ﬁ%&é’%&%ﬁ gﬁmnjo*&r fl?]?yr[&gﬂ]gaﬂﬁ%%ﬁ&?,oi%ﬁx nm (E
4360, 17400); |.R: [e¥M: 451230 ﬁmnmm4360,21‘3400), N. M R [err]

i) ,60432(%54( r71“0 mH ZHPHZ}LIR g%' H%T{?Cés(ﬁh iﬁ {3 ﬁflgz) H- "c’l 1 194 J 4
Hz: H6); 7;00-7.77 (m 4 W r@ rryao—mrro(mmsa P nm,rqmm [’8557 pbinrr) (b, HH COOH]
oro

ggm el Oinogeni%l_ 18. g]-m enzoy!olyi-dlgydo <L E!IH-%yrar'llg[){ r2-aj)pyrrole-jl cax% xy?xyl acld aci d30

30 S-p-chlor obenzoyl 15 cggmdrzeylalzl-wﬂfocﬂm{aﬂro?o{ﬂi wyﬁaé-e-calrb@@nd)oxgcld c

acid, mp. 2015-2@2 i , c .
S SR R el

5-0-fl uor obenzoyl - ?E&
9]
35 mp. 179.5- 1805-5£hrpmobenzoyl-l ,2-dihydro-3H-pyrrolo(l, 2-a]pyrrole- -carboxyhc -acid,

5- p-f 1 uor obenzey! - 1m2|, d
o
aci d, and 5 EerSryTLienzs b AR P St 898! ©

1-carboxylic-acid. EXAMPLE 12 B 40 ExAMPtI,'B 12Bsol ut'i on -of: 300 rrg. of.

5- benzoyl - 1, 2- éﬂhydro 3 rqplot) rl-B2- thydro -m:ml olgdt d | n40
25 m . of dry benzef ded ure (s;ﬁ fé:tnug,ge gﬁ@i;ﬁ%‘;ha 9‘ The
' ' ' cea }( ahytag an’:lilﬂ is ﬁn

Q‘SB

m xture is stirred utrdaqgnc&éap@ nqr4 ed, &
solution is cool ed firem@idiely &mdhe hdditiog .of O g.chf l)tar-mhenﬁ tlertralndmi sTladth

fol | owed i medfat el gomiped pes °EW"6F\ %fﬂrwd@ggoo%ftﬂgpegﬂ e fon 1 P p\g;ﬁggg B hyl 45

ater containi rie am:

al cohol . The thus- raction wi &eﬁ&'mﬂltrdc@@d #i&d over shdii sulﬁ > room
tenperatyre for 15 followed By &mdwal of the sbﬁe afcess )Qz-ﬂﬁnyﬁethybilcmt guder

containing I. oWaunmét’bl 2r390f4 t t(1 bter § A rggﬁg‘?z 5
acetate. The ets‘i‘ryl o ézﬁ@, o Y‘fgﬁm 73@ 2P gowed
by renoval of the s @eﬁzﬁql firama dnetdn d 1
vacuumto yield O. 42:mgx50c;fm ,alO Lichrosab (Trade Mark) S1-60 column) to glve 180 mg. of a

(1)-5-benzoyl - 1, 2- dr‘wgé# 4 v‘?"oT éz@ gnd i Bme. °f‘§ Grtgj ““°“+1r§%§m|c
acid (I)-a- phe%%t Y Lor@ifdnGt cooltd th 43— eaﬁ%‘%‘ t ¥f' Vot & addth and the >
3H pyrrol o[ 1, 2-[ err sl nrm:ed lat e@mhEMpehare mu ncal manes.HEHe rezgiorer

which is separat eds‘ﬂ |l lﬁpéﬂqu D’Qﬁn@ g i Vg unges
Et QAc/ hexaneporgoa 1&’@@ ‘e’“ g ﬂg;bj ‘?g Ybﬁwf‘@ 5960

1
columm)'to give 180 caelé’ nssrm D\cﬂ;e%@)’tﬁ@)ve&'ﬂd 17§0

ng. of a |ess polar nes(ﬂ)érb g{dezr [ v -dlbyde-slrl@yddgmée)pyrrﬁlé-l carboxyllc acid ip@ingen  of
the nmore polar est e > Elmkﬁj ,d?eavage otﬁlaxe less polar esI_r acﬁm?mg t%qpe metﬂhpdescnbeé

VQ




solution is cooled to 15-20C and 5 nml. of trifluoroacetic acid is added and
the solution stirred at roomtenperature for | hour and 10 m nutes. The
reaction solution is poured into epm of drybenzene and the'solvents are

renoved under vacuum and at anbient: terrperature Purification is effected

by hi gh pressure 60 | i quid chromat ography (usiiig a colum as that.
desey i bed above, except that 35% 60 Et OAc/ hexane in 1/2% acetic acid is
3 bﬁituted for 4% Et CAc/ hexane) to give 63 ng. '

Q)- - benzoyl -1, 2-di hydr o- 3H pylrsrsgb.B[ 1,2-a]pyrrole-1 -carboxyl.c aefd

hav - -Simlarly,

cl eavage above hetHeMV?gebhuhe emteewolar&slmvdrlﬂ ‘g of [hS- hetzmmdesc.rl bed 4

1, 554, 075d1 ydro-3H pyl%rol 2-a.]‘?yrrole- -carngylgc ac:id havmga i }g% b% he cl eavage of
the more B QJ l_lagipomt l:;l;,: 6 F dE;gs-o tain (?(- i ls%merma% emée

di hydr o- 3H FSﬁhilaDlka{tHr,erla cpnyipcrlmtlsemiy cbarcbmeythd ¢ deirdretpactivaghan [esr] +155 1,
and a el isgmegs M(ﬁl'ls‘mef&54 t’& C. The ‘thus-obtained (d)-acid isoner
may, if desi i %(F ccordl ng to methods. known in
the art. ag 525{’&22'3 i "i“ f{ﬂrgﬁ‘ &yin iy surr%gtb% conver tad to

t hdbr I esgbdriolavtine( kdoled " arSQ:B’Hfaﬂl l Claﬁd)mfeatsdd th3A 40 250 i .
3-necked qtmmd Héhtéﬁg(% {*k a!b3rﬁ° t¢c l\é‘tthx*re3ng bar and fitted
with a cafi e mo;%ﬁ'@ﬁb1a3369 of 10
et hanol armaaﬁ;mtmeeaa d. ‘lllheaﬂaadtiﬁﬁ! ro isdhen tf a&l@gfo@mssw cee C and treated
dr dpwi se, brampiretaldelyds tin r20 m ofvacbthm&ne and) thepdaftels hatrhtyht reflux 15 ;

1, 3-acet o fl‘e febf < ]'I%Hr The nt fth n removed under reduced préessure and
ek o

| m&e)dl at egeyq%athEingUﬂ:, ea(tlldg tlﬂegxﬂluma umtli;ﬁqpfzkf?ggad la}bg]iaehnﬁqmrb:;ggb S Egrmved and
. 8GUni qxpreeethys a metht YATOXY is &hen treated
dr opwi seog{ o q%?f%y‘a""fﬁfz'af?)‘ate Uy%r‘r‘éféwﬁ E él‘?{ﬂﬁ‘é“l"tt? aygd iy of
acetonitrile and thereafter %QL@ sgeflux 15 tenperature for 2 hours.
1

The sol vent T dolkBion 618HVGE 6kh ndiff umedwmres&ursadcaadmg)efm of et hanol
and520 g. dlmbthsll 1,3-ecetayedicarbaxylattd dte trttsultm npixt legllaeapl |09019LJ6L e2fs
1
evapor at efh LGt T g@m%mﬁﬁ AL R of 200 o. of
¥@ne: et hyl acet ate

~silica gep IEHARE addMioAl is Batnp ddfdreldtio
m Xt ures. st%he fo’t‘@n addmonalrtmuﬁatmteﬂnpﬁmdre- mdtthpntpemdlwtteetlh furacet ate (1:1)

af f¥9rd megf F‘TOF\h %i ﬂ‘s""d ‘F"Iﬂbl e- 30 acet ate
v, rs ;ﬁ SR mm:@f; ﬁoﬁfqr@ﬁé EXAWPLE 138 To o
sol ution ﬁﬁu&d essudé raphy o menres.au ma hemeg|s adde.-d 1.74
'g. ,0f 25 hexaneetigl T®3t 103s§olumtmﬂfe tfis 830 %ﬁ tfelllnenneth}'leNsG’rtant mxture is
raﬁlsdl y c'ri%@‘ggh ) ° %}9‘@ ?g“;{ﬂ%&@ o %emgl% hut e peri od,
W th stirgij ronoacet one, t mal nt aining the
reaction mxture at a t erature not hi gher than 40 C. Wien the addition
i s conpl et edcellg\gateﬂ@rl@wgg& r 71rs stl rred for an addltlonal ‘hour
at rpgomte E? ~and hen & 0
hydrochl n}i Fl?b?o?r%— \ﬁo{b%mrh ,ﬁﬁéfﬁrﬁ 32’8g‘°ée ané ext ract ed
wth. ofibr )édona&ﬂléeaéreres e conb |ne organi c extract is
washed wit h meshyd Nf@{hedroxwthm%{cmabmc oxydrqtlyébvahﬁ-acemhydr qQus sodium sul fate

and 4gvapor at E}q (ﬁ%ﬂg o*yethglg@-c rbgggl . Q-gzggéggfgh;:;t t ogr ag?y of t he

r esi due on acetate (70730) as
- eluant, aff ?ou th ﬁ£ B2 T8 Y a%'a(ﬁ r N- 2. :
hydr oxyetttymﬁ;i)(y;j ym)axt x?w4- eﬂﬁﬁ % 1P hdetthe- Ztmcemi (\mu ch. upon

35 rgcrysqoantﬁedaQQCWV¢lymm met hyl ene chl ori de ‘hexane rrelts at 7 0C and has

t he ol | owi nget ylo HhEIQrP'&l“'é ‘Ftb?XY py@ole cqtste H,: 6. 7P% Foungd:

C, 56.41; , %ﬁ.% %@ 32'3-6.’3?3."’.‘."“- 1 ol g? aim ng a_

st oi chi onet T 1,Bdiaftio-6ateeyl-31byrrol nmmy -1 i RLORING ~br ono- 2- pent anone,
anda?|5 - br o%gswtngll(dandﬂehhydmpﬁ -actbylgH- mrromlohdaxmﬂqaharbdwlas-hr e respect i veI y
obt ar ned: ) - _

N- ( 2- hydr a;e;r, y}b }325‘(1:11611 0'6'"FH181 3H- ”""c“ﬁyil rr"())l e'cﬁrbo’geatt t%( met hyl
ﬂqoyyemyl)e-cafbamtmm- and 45

N-( 2- hydr o; td”s]rhl ar&*anwrtsumﬁmhwzyetnyl. Gpytoyyer 4 _
net hyl N— 18 LHEIXGrox Y Y4acet gf.e.
45 gg%;f} -g%t%gﬁ n@“"[ hg‘eﬁ’gpg. i{g’ g“‘ "jg‘?g; E?ng- 5 gb\d 7 met hyl

y. droz
N- ( 2- hydmyleyrru - TAVIR ST ;ﬁo gcetate (IV, [err])
s 1sopropyl 12-d1hydro-6-ethyl 3H-pyrrolo[1 2 alpyrrole-1-carboxylate, .



converted successively into: 50 met hyl
N- (2- mesyl oxyet hyl ) - 3- car bor net hoxy- 4- net hyl pyrrol e-2-acetate, 50 nethyl
N-(2-iodoethyl)-3-carbonet hoxynmet hyl -4- net hvl pyrrol e-2-acetate, dinethyl |

, 2- di hydr o- 6- net hyl - 3H pyrrol o[ 1, 2-al pyrrol e-1, 7-di car boxyl ate, .

1, 2-di hydro-6-net hyl -3H pyrrol o[ 1, 2-a] pyrrol e- 1, 7-di carboxylic acid,
| sopropyl 1, 2-di hydro- 6-nmet hyl - 3Hpyrrol o[ 1, 2-al pyrrole- 1 L
- car boxyl ate-7- 55 - carboxylic acid, and @
55 isoprobyl 15, 2- di hydr o- 6- et hyI 3H py[éﬂ'o?s[l 2-a] pyrrole-1-carboxyl a}tse

(X, In a si n&mwm '6

N- ( 2- hydr oxyet hyl ) - 3-isonrdp 0- -mowl pyyrotabl Zea]ayraﬂel-earaqulatermﬁmyl

N-( 2- hydr oxyet hyl ) - 3-RFBYb-¢ibydye--buzi3 nyr%[bwlpﬂy?lf'b'lcﬁb%m&at ate and

met hyl ~ N: ( 2- hydr oxyet hyl ) - 3- car bonet hox¥a#rpLE 1560 butyl pyrrol e-2-acetate

for met hyl N- (2- hydccro eéd‘vydlh)thémetaédh'ﬂmilhﬂé(8’,136proﬁﬁtlh}dll@ﬁfo[@h&hﬁ acetate

there are resspect | %’%‘ X p“l, “g g—c%}? F {1 % Gém‘%%;edg S it N-dimetlhﬂ-g- 5
, 2- di hydy o- 6 et hyl g irga%& la g&f C ) qiz';ﬂl -pyrrolqld,2-
1 554, 075. In a similar manner(but using the N,N- dlméihyl a:' lam1d$5hs't§1ch9 EQQ&H

L 2-di hydro 6; r opyl2A3i pr -dim2thal} piphuamide; th&recam‘é@eyn&tyeqbtaﬁﬁbd |sopropyl
, 2-di hydro-og- but y, h% broP qzo;_vl-'L Wﬁ@rqgmetilytH&pm@dyn&@pyrmmE 119

I
In accordance with @piopyIsliofilo lﬁxza&]Wd‘?o§ ik Yool 2. ro- 6 met hyl -
5 3H-pyrrol O{aiboﬂylab,l% rrgl eyl carboxy mgt Zpﬁf{sm co(gndél (gé”lj

N, N- di et hyl l350 Vf R hied -HBtO!wbed'edmt‘bmphhmleﬂ}beynr@obﬂéﬁdwmﬂe-ﬂoI uoyl -
1, 2-di hyd th
Lol iy g or o MotV Sorolir SOl ol B B E A PRPRIG il T S0

listed.in Exanple 12A$0pwmdl éepaargﬁylwdpmybll Mhmrb-é-mettiyl mmmo[l LRapyrolar e
respecti vel y%(pbt aihi

5- benzoyl - di hyed U&x atg% inrgll-lbutsymenﬁ?y lof %F}pd% %-mgjhesw B}frlé)lq{l 2-a]pyrrole-l- 2010

car boxyl ate, isopr Opydoioﬁ)p@l- t ol ﬂﬁylhethoxybenzoyl 1,2-dihydro-6-methyl-3H- -pyrrolo(1,2-

1, 2-di hydr o- 6- met HARYIg:1 2 a g%rol e- 1- -car boxx_l ate, i so ropyl
5-m t ol uoyl - 35 2- dIW oEA 7p-msth PYOTL 2 Bhygr sty 3H1pyrrop§,1

car boxyl ate - isopropyl 5-p-ethoxybenzo -1 2-d1hydro-6-meth 1-3H- lo[1,2 le- 25
15 i sopr opyI 5- p- elt-thyﬁotmnz,oyl 1, 2-di hydro p{)rilor(F ol gl[pyrroe
Qeneonts] Gdpy HmstigbgH-pyrrolol 2

,2-a] pykrole- 1 - E‘&S)ﬁyfcart é Pt‘F%ﬁ?‘E‘Pﬁ

1, 2- di hydro- & met fbg., 2131, ]
i sopropyl. 5-m but y:latbexwlamyl - o yzgao MFOQA ﬁeth#—lﬁncy‘?;rr%ﬁ%/i %L‘gml‘]z pyrr 0I38
| - -~ .20 car bo‘wy Ilsanq I %@p}hbmhenzoyl-l Z-thdrwétﬂﬁﬂlxlyﬁém@dn 2-alpyrrole-

1, 2-di hydr'o 6-neth Il § r opy!
5- p- net hoxybwzoyll-caﬂbo yl h)é I“c(Ci))l[0 gztoﬁla#?éh{&ygpoe h&?g"tl) yOltggf h]pyrrog

al pyrrole-1-car boxyl gspyopyl 5-o-fluorobenzoyl- 2-d1hydro-6-methyl-3H pyrrolo[l 2-a]p)'rrole-l-

25|sopropyl5pé‘Pl e rrglo [1,2-a -
pyrrol e- 1-car bOX)(:Luq,Sso X gyri'é‘gyfluor jfﬁ'gllllo ﬁnéry%o- - ge*&[gr olo 12-a]pyrro[le-i-

1, 2- di hydr o-4 et hyI L als amgma(}gmoo) e-1-car boxyl ate, 30 40
|sopr 0py| : “"" 1134 1605, 1593 ¢cm™ :

5- 0- chl or obenzoyl - 1, 5”8 c‘”%%‘ﬁeﬁﬁd %Wﬁh@f&&ﬂqm&fz—

30 carboxyl ate, isopr opI)i 2),498 (sept 1H J=6 Hz; ester CH), 5.94 (s, 1 H, H-3), 7.00(t, 2 o
5-m chl orobeﬂﬁzoyl 1, 2-dH .d i=8\Hz; I, R}mrsol(q:; H]J, 281401, 1,955%5 Hz; 45
1-car boxyl ate, isopropyfZ] 6),MS m/e 1% 329, 25 M* 242, 100 M*—CO,CH(CH,),, 123, 36

5- p- chl ar obenzoyl - 1, %o&bmﬁgh:oﬁommw x?ztérmw @Jn%;iasir aJnBW[{ 2hiByrrot
1- car boxyl at e, i sdaxbpxpiate, and
5-o-f | uor obéfzoyl 41, dF'B-mem?Fmﬂ-la-ilhlmirq*ﬁamapﬂ-mﬂ}‘lpwlrbéleyrrole-

car boxylat e, |soprop§ke§ : tthUrQ pﬁngglx‘mg;}‘,p bQ&isl D94 q@§ L I1jH-rerroI o[
P

35

| ,2-al pyrrole 1- covehakintodhe comapdrdthgts fRtided de résOisthvent s: 40
U V. : [err] 250, 3a8pqund lﬁumbmnedlm 100

).
40 |.K: [err] 17%"1’%& 159% f'BP}"]'Zﬂhmrmﬁ-etkwﬂlpvfoml plpygolsl-J=6 kg
astfr C}-B)7 41 H§3 S, is QL ylrl nﬂb%}lslﬁdiﬁ?dro% JQQpﬁ‘mapy?Jdlo[{?Efp]y)role:’l 90 (t, |
, [err]=7. ; ate}
: 1sopr0pyl ' 5 benzoyl 1 2 dlhydro-6 butyl-3H-pyrrolo[l 2-a]pyrro|e-l-
60 carboxylate
. .visopropyl S-p-toluoyl-l 2 d1hydro-6-ethyl 3H- pyrrolo[l 2-a]pyrrole-l- 60
carboxylate
isopropyl 5- p-ethylbenzoyl-l 2-d1hydro—6-propyl 3H-pyrrolo[l 2-a]pyrrole-1-
carboxylate,



N-H2), 4.98 (sept., |I H J=6 Hz; ester CH), 5.94 (s, I H H3), 7.00 (t, 2
45 H [err] =8.4 Hz, [err]=8 Hz; H3', 5 ), 7.55 (g, 2H
[err]=84 Hz, [err]=5 Hz: 45 H 2.6 ) MS. me, 1% 329, 25 M+ 242,

100 M+-[err], 123, 36 F-[err], isopropyl:
5-m bronobenzoyl - 1, 2- di hydr o- 6- met hyl - 3H pyrrol o[1 ,2-a]pyrrole- _
1 car boxyl ate, and 50 | sopropyl 5-p- bronnbenzoyl

#.‘,g hydro-6-methyl -3 H-pyrrolo [1,2-a]pyrrole- - 50 1-carboxyl at e.
L| e, the remal ni ng final ] .!1 obt ai ned in Exanple 14 lgre-/
conve - 5 : A 3
Repres ent at i vsonrmypcﬁmdlsthmnhsnzgﬂ-tl ;;rdﬂgdro&lertylﬁs-pyrrolo[l 2-4@6‘19!% pyI
5-benzoyl 1% a’g:yv p-eTo S F@ i 2@1@&8'60&1371 3@@9&5{19' syerblect. Car boxyl at e,

I sopr opyl carﬁog propyl pyrr ol 1 2-a] pyrr oI e-,1-
car bosyl at e, is&ﬁﬁﬁy@ﬂ-ylchlorob&zbﬂnﬂayﬂydro 6-propyl—3H-pyrrolo[1 2-a]pyrrole-l-

argo lat
e T

60 carboxylat Boprb&ﬂ)plSQFﬂb'orob&rzﬁyl&Iztdjﬂybﬁiﬁlﬂyjl-al-{-pyrrolo[l 2-alpyrrole-1- 10*"’*
1, 2- dDhydr earbexyt 3H pyrrol o a 0 t 16
1, 554, 0% 5 * ﬁgpﬁy 5-p-fluoxp%enzoyl—l[Z-dlhydro] (P X ropyl- 3ﬁ-pyrroloﬁ%6£|?y)§(l§k?logyl

S- 0-4Tet hOXy‘%rgﬁﬁﬁ)yan%‘p-%rdm%y&f)ﬁ‘lQ =dylidele- ﬁk}l-ﬁﬂrﬂ’yﬁbﬁh 2alpyidle-pYrrol e-
1- car boxy| @a®oxylasdpr opyl 5- p- et hoxybenzoyl 1, 2- di hydr-o- 6-.et hyl - 3H pyrrol ol

1, 2- al}ﬁoyrrol e- 1. - carboxylate [ sopropyl .
5-0-cHl or oben;\ol{‘lluu’l(m fd qug lrzod,ﬂ[dgo_(zmahgm ol e- ]1 ' 5
car boxyl at @yrrbloRRLadlIy -dam me emoyknema titkydd oitha L‘nlltttph 3Hpyrrol o[
, 2-al pyrr @? £05 gof mt)m hqn@te in %g\ ¢r. The reaction mlxture is refluxed
o por ol T R Y.
carbo nd the resultant mlxture extracte:i with ethyl acetate (3x50 ml.). The combmed :

10 iso ro t megtesiim Zsutfath \add cvépo,

1,2-a]p b yr %e éme?pre PS¢ .xS?l ;élgh Yl %ﬁgro- oot 3H-Py"p Yg“ 2 ol

5-p-byo erb ;ujn ?ﬁnlﬁjr& r‘i@r Wby e tigdl oTyﬁlL Rn[etiao@oﬁﬂxﬁbiﬁlém e- 1ys

car boxy at Qhe aining lsopropyl ester compounds obtamed in. Example 15 ard=00hNGteE 16

15 A sol utmtgnhfotiorgsm aqi v 2= di hydr o- 6- met hyl - 3H

pyrrol o[ 1, 2-af %‘i’?" )[1 g%ﬁg ik -r'ﬁl‘%ﬁ%ﬁ’g;ﬁ? ﬁﬁ;y;hc aﬁ@ treated with a
ol ut gpn. of 13 PRI 62-a Py ladl-carb xyuahc&d Thgoreact i on

m xt ur e is reﬁlpbmladbeumu,}dnhydrwtla ﬁbnpmlé%ﬁlwrfgé}lmrhiwb% cool ed, *and

Stamote by iR e el SR SRR, | 1 20 T of 0%
m xt uge ext P atstxﬁ-dutymdioﬁunmxhyawmétbylcmﬁ'y&ohn Z)alpyﬂw -leaarlipkylisd exBsacts are

» dried over a nesi um. sul d ev ted t ne under reduced
pressure, :g; ; et "|¥ ?“6?"51@1%111192'6&1‘%}'3' ﬁ'pgn%ﬁﬁﬁ%gﬁféyrrol o[ 1, 2-
al pylr;“gl e- ltx?tgigl g ‘;Jtyﬁena&yl]h gz{d(l&&m-shﬁerﬂtiﬂl]sn paﬁolo[lz-alerrole-an a’ 2:5 mt Ihgr manner ,
or al #&r natda ickagidf he rol'ysi's me
remai ni ng |s r WXY'@%‘F‘E’F’Y ﬂﬁd‘é"'t%?%?ﬁ’éﬂdﬂﬁ'a@gﬁlﬁl &°15 are convert ed
into the CO J&gybfeﬁz%?l laﬁdl ro-@ﬁa@ﬁl?'BGH-pyrrolo[l ,2-alpyrrole-1-
gy1iayadkip - 6

5- benzoyl - hé% rrolo[1,2-a] pyrrole- 1-carboxylic icid,
5-0-t 8F uoyI - 1 5’&@1@%‘&'@%1 YFVP'ﬁ':Frqﬂ}SWH'BY'Eﬂl‘P“ %‘ag’]y’ﬁ?lf"r'bl e- 1-cardéxylic

acid, 30 carboi(yl_lghailg gﬁzf)ﬁ lli%ﬂygrojﬁ-lgetﬁyll Bﬁdd’yﬂol@[lrﬁeﬂmﬂoteaﬁ pyrrolo[ 1

 2-al pyr r ol Qrwolylictit |
et hyl benz cﬁ,g-emqrabeuizdyy uz-dmﬁdmé{rnval-mmmld),lzxa[pyrrole-l- :

5- p- o -
é g 3: Ew m@éyqyﬁ‘f&‘f )f;%ﬁpg?f ?g’fddTG% %yp{ﬁ)&{ lgg]%llm():lea-}-boxyl ic amsg 35
m £1

but yl benl Jor&edztdsllym ﬂlhﬁirdimiﬂa;ﬁyl-ﬁprwkﬂbB-alpy@lQ-l-al pyrr ol e-1- car boxyl i
35 acarbbxylic acid, m.p. 204 -
N 5—m-bromobenzoyl-l 2-d1hydro 6-methyl—3H—pyrrolo[l 2-a]pyrrole-l- 55
carboxylic acid, B
S-p-bromobenzoyl-l ,2-dihydro-6- -methyl-3H-pyrrololl, 2-a]pyrrole-l- I
carboxylic acid, \ -
5-benzoyl- - ,2-dihydro-6-ethyl-3H-pyrrolo[1,2-alpyrrole-1 -carboxyllc acid, _
60 5-benzoy1-1 2-dihydro-6-propyl-3H-pyrrolol1 2-a]pyrrole-l -carboxylic ac1d 60
5-benzoyl-1,2-dihydro-6-butyl-3H-pyrrolol1,2-alpyrrole-1-carboxylic acid, -
5-p-toluoyl-1 2-d1¥1ydro-6-ethy1—3H-pyrrolo[l 2-alpyrrole-1 -carboxylxc ac1d
5-p-ethylbenzoyl-l 2-d1hydro-6-propyl -3H- pyrrolo[l 2-ajpyrrole-1 -carboxyhc
acid, o



' 5- 0- net hoxybenzoyl - 1, 2- di hydro- 6-net hyl -3Hpyrrol o[ 1, 2-a] pyrrol e-1-
carboxylic acid, 5-p-nethoxybenzoyl- 1,2-dihydro-6-nethyl-3H pyrrolol |
,2-a]pyrraole-1 - carboxylic acid

40 5- p- et hoxybenzoyl - 1, 2-di hydr o- 6- net hyl -3Hpyrrolo[ | ,2-al pyrrole-I-
carboxylic acid,

5- p-i sopropoxybenzoyl - 1, 2-di hydr o- 6- net hyl - 3FprrroIo[1 2-al pyrrol e-1-
carboxylic acid 45

5- 0-chl or obenzpyl - 1, 2- d| hydro 6 met hyI 3Hy. pgarmpl o[ 1, 2- al pyrrol e- 1- 17

e

45 car boxyl i c=aetrdch—5=mrchton uucllLu t=t2= UI]I gro-6- et My T—=3FF pyrr0| O[T

,2-al pyrrole-1- carb I“Eth%’ﬂ’PEf‘m!B-l& %F@r%‘{}é\ﬂiﬂyﬂyfmm“ 2-alpyrrole-1-

1 2- di hydr o- 6- net hy?ar tﬂ&%ﬁénggbyl ]-2-%1]@11:‘3*"&1@11 @HJpP'rr?lﬁﬁ 2-a&pyrrofeqr£%¥)lh'cc acid,

50f|uot;obenzoyl -d| rro rrole-1 -
50 carboxylic 3acid, 5 Fhlwgb@byhté‘}iih-ydrm-6zmmyh§léi-pm<8°[h@{alvytrols-lH— pyrrol of

oyt Sy eiob o8t R PR 1OB o Tt roope

car boxyl [ C@CI d, - o-ﬂuorobenzoyl-l 2-d1hydro-6-ethyl 3H-pyrrolol1, 2-a]pyrrole- -carboxyhc

oo omobenz -1 RS TE] BAhrBE DA ey P BV ety o .

-carboxylic acid, 60 5-p-bromobenzoyl-l 2-dihydro-6-butyl-3H-pyrrolo{1 2-a]pyrrole- -carboxylic

5

1

5- benzoyl -1, 2-di hyd%ttl}iG propyl - 3H pyrrol o[ 1, 2-a] pyrrol e- 1-carboxylic aci d'

60 5- benzoyl 15 2-di hy d - 6- but | -3Hp PLE U-a rrole 1 -carboxylic

: / 51 d h d with
acid, 5-p-tol uoyl al&y k?; ﬁ Etr;%lls_%hlg e(l)ft!%)m@gren?' m%'ngi sﬁpen mg' 50wl:11
-car bOXy| ic acid, Soffi he suspension is cooled to —5°C and 4.5 g. of methyl N-(2-

1, 2- di hydr o- 6- (Pr opytne@ldxpyath)djhegoiihoﬂ}em]ompwrﬂé-eaacelateane ladﬂeylj stifring €ieGeaction 17

1, 554, 075 mixture af —5° C for 1 hour. It is %hpnamgne %m@ hloride
t

1, 2- di hydr o- 6- butylwﬁgwfﬁi‘t &dg.é?ﬂy mwmé:ﬂp

5- p- et hoxybenzoy! - 1solid déskiyiel isocr
acid, 5 5- pyreota b2-alp MQ)yV-dlcarboxylate (VII R—~H) ldentlcal to the product

acts are
re. Th

15 -

20

w gi.erh éaRboxy! i c

1, 2-di hydr o- GZﬁropy?btgP?dp‘i) ) 2- a]p [rro : 5 carboxylic aci &8
5-m chl or obenzoyl - put %’?&{ roI e-1-c rboxyl I C
acid, 5-0-fl UOfObenSﬁllé valﬁaigl §3 %?a ?éi“é’ﬁra&e
1-carboxylic 10 conBdinifig 10 08 g. of ethaqolamme, there is added dropw1se, with stirring, 26.1 g.
10 5-p-fl uoroli@nzoypf:dnﬁethﬂ Haastopedie: é—h,ﬁy g e3| whilst 30

_ e met -carbom oxymethyl-3-(2'-

| -carboxyl'i ¢ acid, C .@w chlsfo th20ml of acetonitrile
1, 2- di hydr o- 6- butyla axa' dé;” Irﬁ.xﬁeasm . of
EXAMPLE 17 . - chloroacetaldehyde dlethyl acetal w1th 46 8 g of Zb5ali2 hﬁd mg:,ydmtfe aalm%
suspensi on of 3odi ulﬁj?lﬁg’gﬂs xtmn %P"e fcz piuizoRdiad ﬂg\e\}‘H’F gs hexaife
under an atnospher easo eﬂhgefi % §él¥3& ﬁ{éﬁ:é & as e The :
di et hyl f or ram de. ddnensis Sd(n'nlet fediged presbuicCand o ﬂlege’sﬁl&e ml.gf of

405

thyl N-(2- yl h S0micef] tjop listhen. feund Melrbd o
g?l r)rll ng ghe %thlo ;‘l?s ﬁqgggg:j}fsg{“agg% wtm @%@l‘;‘gg (gf’}%%d:ﬁ: le | t
Q STXRiE '

t hen poured into |ce|do feldd,ﬁtoa 1u§ﬁuﬁ thifid e up in
several 'tinmes with bﬁﬂzwmete htemed r@kﬂtmmtfsstanheed/vusmédhtwstdﬁ et e

dried and evapgrate

is crystallized fro Hﬁm i id ki
1, 2-a] pyrrol e- 1; 7- détcay, ibalko gbdals;ee@l«ﬁal of t entdmdirlrmbedmeshdietqqr@duwg
obt ai ned in Exarrp e(3 9°o of theory) of methyl N-(2’-hydroxyethyl)-3-carbomethoxypyrrole-2-acetate

25 EXAVPLE 18-Jo a ghQd’) "Brmest MelReaorbahd o tohedma oriet PPeed i t h

dry nitrogen i et- outl t valve, "a mag&e $${grer bar, and:a pressure
equal i zed addi tion fUuUnQQbiGPBE S0t bf 5 E@yﬁm 12-dihyaed- PRBGAS DRIpykbien e | S
added dr OpWI se, Wit barbdxylia dcigin 5261, &f djchloromethane is treated with an excess of ethereal -
diazomethane, and the reaction mixture is maintained at room temperature for 30
55. minutes. The solvents and excess reagent are eliminated under reduced pressure
' and the residue crystallized from ethyl.acetate-methanol, to yield methyl S-
benzoyl-1,2-dihydro-3H-pyrrolo[1;2-alpyrrole-1 -carboxylate.
Likewise but using diazoethane and diazopropane in place of dlazomethane
there - are -respectively obtamed ethyl 5-benzoyl-1,2-dihydro-3H-pyrrolo{1,2-
60, a]pyrrole-l carboxylate- - and - propyl- 5-benzoyl-1,2-dihydro- 3H-pyrrolo[1 2-
a]pyrrole-1-carboxylate, -
: In a similar manner, the remammg free acids obtained in Examples 12A (and
12B) and ‘the -acids- of Example 16 are converted into the correspondmg methyl,
ethyl and propyl esters. ' )

Pca%{%%’l( %(%Olqu acetate exaﬁ%ﬁg téte E@e @ch%grh‘tﬁg%); :_ ?ge

)

55

60

-



30 of dinmethyl 1, 3-acetonedi carboxylate over a period of 30 m nutes

whi | st 30 mai ntaining the tenperature bel ow 30 degree C. The net hyl

3-carbonethoxymethyl -3(2' - hydroxyethyl)-am noacrylate (I11) which is

formed is diluted with 20 m . of acetonitrile and chl oroacet al dehyde,

prevr ously prepared by heating a m xture of 27.4 g. of chloroacetal dehyde
dret\hyl acetal. with 46.8 g. of oxalic acid dihydrate at 150 to 35

is added with stirring over a 2 minute period. The reaction mxture
31§ refluxed for 5 to 10 mnuts ‘ 75after WhICh tinme the reactjon#s found

tob o : - S , QLor of orm
(10:90) as eI u t The soI vent EX&MBIEmoved under reduced pressure and to

the residug %ﬂ? %gghm °f5 gﬂ@w Blzf (ﬂoz'eelmym ane, and
di'sti |l ati sk Rhderbdsh BiE0 bl ond L residue Qgﬁ pure. - The oily
rd-3H 5

resi due relwarchmm ogrhpﬂyl mvuah:gu sbl (‘B.isbﬂﬁyl S-:Stofdé?llil 40 of
net hyl ene P:yl‘i'l ew1 %IFR!" ZEPI Boxylg s added theret 0. The net hyl ene
chl ori de nisib rlq_ﬁf id rdpﬁﬁ I.f y b f‘ﬁg"g{iwfgs of silica gel
made _up Insubit i’ngamertza&oﬁol Q)galﬁent tyl, aa;ylasc ét el ut%wth 6
1itefs of . tate hexane (.20: 80 andthen with 4 Iltersm et hyl
acet at e: he g-"ggglth : d°°g(‘};lol %’E o Apmples J34 andet hy |

acet at e: heesﬁ are “TREoRSEte Ajcohol f s%‘é s Hesqreseending i ve 12.8 g. of

an ojl which lsosmylri-ltenztut-EZidrhydrMH@yﬁtlo[lafaln?ﬁbreaLcatuffxﬁdté]er ‘(30- 600,

I -t -d 2-
s SRR SRR e, 06T

(32.9% of the b 1-1,2-dihyd lo[1,2-
N- (2" - hy draarbpegldty,| )-3 car bor?g%oyoxy 1r3r’or -HZP)ar(l:.(eP[lzal(pFV‘)leR}-I-l) having a .

el tjgng po arr})t“krﬂt 5%- psmeﬁ'egrleeml lt%@hsﬁnéfbpmul@tl,bblparmbdl-l n so
%a&ﬁp iE:a a@?ﬁﬁsol 5-p- 1s0ﬁr08?xy£8620 i-1, 2-d*hydro- H-pyrrolo[l 2-a]pyrrole-l- 20

5- benzoyl -1, Zloc!rdyydrd-@bhlpwblemdyd)-[lilz dlhyﬂrp-)BH-ﬂ}reolb[-l z;a]ﬁ:bﬁ&;éu c acidin5m.
of djschl or°&ﬂ’§§ﬁﬁ £ Bsn cﬁlor teglo dF fo g erea d| azomnet hane, and
t he reactlceﬂ,omag uré s nain alynet} : gHafrtipErrplsel-30 585

m nut es. ThedsdéqyentSomndrcﬁ»eﬁmmedigmb 3at-ﬁyred»lbmzia]b?dounﬁer reduced.

" pressure hs:,y %t% &5? f i Z:S lzéﬁm reJehP/ l;acettat e- et han0|, 't o]
y| el § rret hyl | f ;&9 %r) - f:ar oxylate, -
, 2-a] pyrrol &o gar box-]r r&bﬁo 13[555 by BT carbf,ﬁ'late and30 '
d| azopropéz Wate| ace of | di azorret hane there are res ect i vel y obtained

ethyl 5-bg g]]q, y%l‘%ﬁ25'B‘°W'BF‘8°¥§11|=2MYF’B’I'Q)T&“@-3H6D'"°l°“ gprroltk- | - car boxyl at e
and 35 propyl ne &mmbxy%maoﬁllhymyero%ha}wﬂ Bhrbtofi;2-alfyrible-RYT rOL &~ 1
- car boxyl mpxylaﬂe,a sim l'ar manner, -the remaining free acl ds obt 3 ned I n
Exanpl es (1§2A gyaeg $odluorphenzetid 2aﬁ5h¥d§) Q)lFletEy!éHpnyerolo!LI@-aiDmotﬁehver ted into the
cor r espondi Neod{F s BYlzoy1 8 hiyd AR 118 ;
1, 5549, 075 ls(c’)‘gr‘fyl ngyethoxybgnzoyl-l ﬂlgﬁdigygilﬁ}f’}%ﬁ-pyn Ed ‘ olet] -20 A sol ution of
300 ny. ofcmﬁ"?l#‘bl gd}/a'iﬁ? 2-di hydro- 3Hpyrso Io 1, ‘pyrrole-I- Oy boxylic
acid in 5k FeProbenzoyieA dﬂrser%%rere?sdﬁgopvakoﬂ E}‘r"’i?b‘e‘n chloride. After
24 hours, thBex@P(CGSS‘Sm%iﬂGRJBQAZO}'l-‘i 2Chu%+otd rﬂﬂyl-@hfﬁyf}o%ﬁ%ﬁ?;ryg}%ii Lhe residue

e

pur|45| ed Earboxylate,layd chr-omat ogr.ap 3{ on al um.na |soarryl45

5- p-t ol uoy, % ‘3Yag¥'d| ?T?‘df‘@“’kFW"Y“ 2-dihydrosf- W‘I?’Hfmfrgbﬂ'z&qlwhdr e- 1
-carboxyl a ewi se. other esters, .e:g., pentyl, hexyl, octyl nonyl and
dodecyl , of 5-- - toluoy I-1 2- (BXWPESH- pyrrol o[ 1, 2 aJ: pyrrol e-1-carboxylic

acr are ,ﬁﬂﬁd Q?éi 3‘ Ogﬁﬁ-nﬁ ugyi- hé-rdlhadroéﬁeiysploﬁ Zylpyé%tyl hexyl,
oct o &j‘,

%@&u T‘m sollver:llto lzrghe Vi d
10 By’ therﬁaem RIS Gl W Sm i ?ﬁrﬁw&iﬁbﬁxarml es 12A and

16 are esv@plpitat@d with fetlene ta ido rudatsedxaincﬁ)bmd»ludybus-dmbdraﬁm ng the
cor rgspohfYTRiolbdplayoled-cgrboxyiats, whigh <33 hsesaustpfiized from sthyPaeetats- 3H- Py T ol of

1, 2-3 pyr 1 OF ExdwibbeX Wiat €5 1o d o 35/ yl-
1, 2-di hydﬂthytﬂ'HBleyfrolbﬂ[Zla]@n% eFle’:li'on“%nm a;:lbtdg%E W}?:f; 1su&;§l%}:til(3g 15 hexyl

5- p- et hyl B’@ hyqfoedﬁ#%@ﬂ% ‘fiiOMh tvxndyl e- Ilﬁcar boxyl at e,
I so I ﬁ%@/ ) EO yrroI e- 1-
oY :&at ined l:Fas l%)

car boxyl at:&we o th 'cBmEEB& siu
, 2- al pyrrBIem'esemau@Cbompoundsdasb ae: -nonyl 5-p- |sopropoxybenzoyl

. -1 l«1 olol4,2-a] te,
1 2-di hydro- E)gdlu benzoy 2 1h%dé§?§l%g¥rglo[lj}alp¥gﬁ- I-ca; ggg;l)g?ee




dodecyl 5-0-chl orobenzyl - 1, 2-di hydro-3H-pyrrol o[ 1, 2-a] pyrrole- | -
carboxyl ate, 25 I soanyl

5-m chlorobenzoyl -1, 2-di hydro- 3H—ovrro|or1 2- alovrrole 1- .25
car boxyl at e, dodecyl 5- o- f | uor obenzoyl-- ~

1, 2-di hydro-3H-pyrrol o[ 1, 2-a] pyrrole- | - car'-boxyl at e, hexyl &
3¢

5-p-fluorobenzoyl -1, 2-di hydro- 3H pyrrol o[ 1, 2-a] pyrrol e- 1-ca' rboxyl at e,

nonyl 5-p-bronobenzoyl-. 1, 2-di hydro-3Hpyrrolo[1 _

, 2- al pyrr&Le ilgcar boxyl ate 30. |soarryl 15549755 benzoyl . 19 "
1 2-di hydro Gaietl h\lJ 3 n\lr a4 nr 1

yl
et oy 1 2 e ST Dbt 1

car boxyl ate, 35 y

5- 0- net hpxybenzoyl “1 Foidis eh)sdro oLy rzdHIDAin R BH, FFrialapy2 Blpl moled-

car boxyl at e, ijodecychrboxylate, : et

5-0-f | uor obenzoyl - 1 %5‘@1 dr 058: %Pwpe@wlﬂxﬁr‘?‘addf fHZP)'amMHStpé"i el

car boxyl ate, “nonyl g’ ﬁlﬁﬁimtn Jschldbmskzeylﬁ zea.hydroaﬁﬂwoudti 2hafbyoRlPyrrol e-
1-car boxyl -ate;, 40 carboxylate, i soany

5- p- et hoxybeh@oyl - 1 car%a'at" ﬁéwdmo eieﬂnwobeﬂoylﬂywlbtttsﬂﬂzmaqow?alpé"?‘e-l- 40 10

car boxylate, pentyl uo . _3H- 1,2-alpyrrole-1-

1, 2- di hydr o- 6- pr opythrb dwf“rrol 303363{2&8}‘&&0”01 2edllhyd-m(?Ialrptgltr)r;();/ollat e]py hexyl .

5-m chl or obenzoyl - 1, ZsWWyﬂb@zﬁl-h@ﬂwdeH- t—3I(lJ-Ip @1012,2-&}35 PIP Ftbpxyla%

car boxyl at e, 13nd -do a%g *slum 5-toluoyl-1,2-dihydro-6-methyl-3H- pyrrole-1- 15

5- p- br onobenzoyl - LR AlO- %&Hkiﬂox?dénﬂgl-[ Qld‘i]{ydro26 akwrsmpenatonz-

car boxyl ate. EXAI\/PlaEyﬂ'ﬂlle-Taaﬂ)oﬂﬂﬂtut ion .

5-p-tol uoyI 2 di h QS‘RBH- ﬁlw@?&zowa%wdr‘gg Ef—°P8t§H'PY"°‘°!L1 %%Pyﬁ@?y‘l ic agid
inSm. tha” ‘1; ] -chmﬂb@xl z0 Q%M@dﬁdﬂ&b&ftsﬁ%ﬂdﬁn 2-alpyrroRO1-

hydr oxi de, in the fcafwx tea ) ion. The solvent is then evaporat ed

under reduced>pressure and. the reS| dueEKAKﬂ’llLELm in 2 of net hanol ,

fol | oned by 0 eci pi t afToonsolugiprt hf e7t5 . of 6-p-tghp qtuzmhydz?emsrwplew-alpmlﬂ-

o oluoyl. £ ol i Rl O RN e RV B o
be crystalli zed f roﬁﬁt 0“1})(1 b€t ﬁt 2- ydro-3H- é—a]pyrrole- i-carboxylate.
55 Li kewrse ot her sslutisn oB40gn ‘obculaiumh caTbonate 1s edshsthamlmmﬁmampurtt@fu -1, 2-

L nyoro Sk b of ol e m’f&tmét%" e e Y

hydr oxi dé. I n-a sinfl gotassiian rsq;-tohio BydBSIH-bytiddeli, 2-afpyolby-darbexdtdiqynd ol of

1, 2-a] pyrrol e-1.- 6'@e precmlt@amtbtr- ¢rm@ lmnlldct@o whtgr | es
12A (and .-12B); and “ﬁ’gg peld. °a‘°1“'80 5%@&‘1‘&&“%@’% w@m&%’? E‘ﬁ 35

sodi um pot aSSI um &y’ m HAgnesidh t S- -Bﬁlamaszedmyatd-mpﬁmpmmﬁrtntws
obt ai ned are: sodi ucartoxglate oi sumy ared by substltut ing magnesium carbonate for calcium

1, 2- di hydr o- 3H pyr r earegnaten. a rro ¥ odi i E

5- benzoyl - 1, 244i hy dg5 lﬂird s5t[s3 “%53’ zl"@fieJ (ﬁ?% °é3r‘§8&”‘1 oglza]py"o‘ib 40

1, 554, 075 (1)-5-benzoyl-1, 2-d1hydro-3H-pyrrolo[l 2-alp3tﬂols-mdanhmyhc acid,

(1) -5-benzoyl -1, 2- d| hyiehdﬂ x 2-g1hgdr %t@? l@lmfff@lfrl Eétcéﬂd )t assi um
2’ -car h
~dih

5- p- et hyl benzoyl - ﬁ e ate
pot assi um 45 5- O- but amz nd,uﬁygﬁ[.g [p,y.lar r ypyr raaihe- 14s
5 car boxyl at eand

5 sodi um 5- p- net 9‘5&??’26%”!3’1'1 ?‘d'hﬁzd'?fﬁ‘ﬁ‘ﬁi'r%{ WM%?E}PHH"'QC%{PWW ole- 1-
car boxyl ate, ammoni th S-p-toﬁ.lo?l' Pﬁ&lﬁf&&ﬁ@iﬂi@lo[l ,2-alpyrrole-1 -carboxyhc acid there are

1, 2- di hydr o- 38 pyr r ebtaipeli; the ac}rfbﬂsd’ndingcal umcaau ognesiatesalts1 0. - ammnlst]m
5- o-fl uorobenzoyl - 1,2-di hydro-3H pyrrol  pyrr.ol e- 1- 10
car boxy! ‘%{ e, potassiu a S0 u%orpo 515452 l < 1@ fhy . Byrl?d_k[pyprrQL
1,2-a]pyrrole- 1 - F@ar ﬂlﬂbt a lar equivalent of potassium -
, 2-di hydr 0- 6- et hyI dp mghc) oimbf a0. r:oloium- THe solya:tlg;(; et and tl@s'emdue is 5

- edi 533
pOt assium B-tol Qj?gglyl_l 2-d1hydro- -pyrroll’ql -alpy. ole-?—caxgxfsgp%dgg a§]s tion Frol e- 3%
15 ' : - of 150 mg. of cupric nitrate trihydrate in 5 ml. of water, The formed precipitate is

-collected, washed with water and air dried, thus obtaining copper S-p-toluoyl-l 2-
dlhydro-BH-pyrrolo[I ,2-a]pyrrole-1 -carboxylate :
60 In-a similar manner the free acid compounds obtained in Examples-12A (and 60
. lZB) and 16 can be converted into the correspondmg copper salts

' ' 'EXAMPLE 24
A solution of 200 mg. of 5-p-toluoy1-1 ,2-dihydro-3H-pyrrololl, 2-a]pyrrole-l-



car boxyl ate, ammoni um 5- 0- met hoxybenzoyl -
1, 2-di hydro-6-net hyl -3Hpyrrol o[ 1,2- alpyrrole-| -carboxylate, sodium
5- p-fl uorobenzoyl - 1, 2-di hydro-6-propyl-3Hpyrrolo[ 1, 2-a rrole- 1- 20
car boxyl ate, and -
~ 20 potassium ) '

Aty hl or obenzoyl - 1, 2- di hydr o- 6- butyl - 3H pyrrol o[ 1, 2-a] pyrrole-1 -
5xy|ate EXAMPLE 22 To a solution of 175 ng.. of -

5- zgl uoyI 1, 2 di hydro 3H- pyr rlq,gpdh}, 2- aI pyrrole- 1 25 caiobdwjl ic
aci d=Tm5~m TET Ila ot al et VaTTI f ot-asstm 25

of ho g .
hydr oxi de °af:@*>ﬂ'ﬁo%°:fa cd;o ngwg ‘%@3@’ ALiabyo wion
cont ai ni ng, her and f,ar ei lsQt ,wmfog 1, 2-a] pyrrol e-
| -car boxylcﬂiyero-smpﬁfdldntl m]pymrfle-n-ear yhcoiclcl:al ci um car.bonat:e di ssol ved i,n the

mi ni fum arrdun‘ﬂ‘“’t'yfm"I°"§l %ﬂﬁo?‘f O gdanolaminey PREFIBRE sol Ltion of the
cal ciumc R 32:? e “Ftilei d anmoni um
chloride, k) tpwe }2; héﬁ% ﬁfi m (ejgﬁp?on g’f tu@ }&fogf evvat er. The thus
obt aLoged bl%f ﬂlesled?{gaarmpggh;c %&# a«tld evmv@ndsmgddﬁéxwlqsn Sadut | OE%Q,f;“:
pot assi um o) () e-1 rboxyl at e
and the pt egl’}?a V\?'?l s Srp'“ K trcoffpﬂ){‘@ ﬁ{) %t rat ?gﬁt washed with
water and air dr| ed to yiel QXAQQ:IL@gm _
S5-p-toluoyl -1A Rolutidnwﬂﬂm ﬂgi-quSmmluo yiL, 22&1 pjrﬂ)ld[i 2-31]')yrrole-l- car’boxyl ate.
35 Li kewi sgarboxyjis gﬁ qgen d hammeo[ '

2- & pyr r Qleiaq “ﬁ'ﬂf T, ggned um
car bonat e thodice lﬁ:lx}liﬁnﬁaﬁ atda;olu |m, cmi -3 )ziyr S,EJaIpWrblEl-g-
5- benzoyl qarlzaxmctwdr B HEpyi63ul. o 1 yrrole-1 - ‘ car boxylic

aci d. Ina s1m11ar manner the remaining free acl compounds obtamed m Examples 40

Vi

(1) - 82 benz i rohdiny Bt e Wt LB the 103 cEhns ahs st G5 boxy! P aci d,
5-p-chl or od:mombryx oyl1, 2d1ﬂyd1y-dH€py&blop;2Fm|kam[eau cﬂrlm}cxli,tramdj epli’Bar boxylic acid,
5- 0- met hoxV¥nzoyl - 1,-2- di hydr o- 3H pyrr-ol-o[ 1,2- a] pyr rol e- 1- car boxyl i ¢ aci d
5- p- et hoxybenzoyl 1 2- d| hydr oEﬁmErgl 0[1 2- a] pyrrole-l.-carboxylic acid,
45 25 : . Quantlty per 25

5- benzoyl - 1 2: dlhlguiﬂ@nts met hyI 3H pyrrol 0[1 2- a] pyrtableeﬂigscar boxylic ”
acid, 45 ﬂbnizd‘yl-na-ﬁi ggbeﬂe:ymlptl-z-alpyzmth-lhydro 6- et hyl - -3H- pyrrol o[ |
,2-a]pyrrol e 1%‘ PE%Y9d ¢ acid for 25’.. _ :

5 p- 8| uoyﬁlct spijdy §0-3H pyrrol o[ 1, 2-a]. pyrrol e- I-carlg)_pxyl ic addd there

are 50 - magnésium bt fate-h e correspondl ng cal ci um and magrne5| um sal ts
50 EXAMPLE 23 To a ‘soluti-on "of - TT%‘E :
5- p-t ol uoy)| Qt hy aH?W‘?VEﬁ‘?F‘%“ﬁ ”HW}F%‘P‘@T'X "eéf]aﬁ%pf"ﬁ?eﬂ intq sipglp B‘B’W’I ic acidin 5

m . of mettﬁanol ‘I's added 1..nol.ar equi val.ent of -potassi um hydroxide in the
formsef a 0.1 N solution. The EKAMPRE 7s strlpped and the residug is 55

di ssolved in 5 nt | ofd wat er. The thus “obt &i ned aque&%ﬂ@blpﬁtl on . of
pot assi um gredients tablet, mgs

t ol uoyl - gbcﬁz‘ﬁ' &;ﬂf—iﬁyr?ygﬂﬂ’fll}ﬁpyéj%lrrol 6 1- car boxyﬂs)gate is added to a
sol u#don oéonisﬁﬁchng of -cuprie nitratetrithydrate in.5 of watger. The
formed prelest etate is. collected, washed with water: ancl45a| r dried, thus
obt aj ni ng THIFWM Seqsate ol uoyl - 1,2- dihydro-3H-pyrrol o[ B 2-a] pyrrol e-

| - car boxy! at erhe@Bove ingredients 48 rixedl iMihaEly Had PREsel Mo ki s@frdgd compounds
obt a| ned tabletsanpl es 12A (and ...60 .12B)- and 16 can be. converted into the

corr é8pondi n (D-3% ZQY" E’X)G%P ol % rrqin-efrboxglis of 45
5- p- tolouoy'F .‘%s:f%ﬁﬁ % ;39#‘%9’ $ﬁ°’§9"éﬂ‘% H?‘%la ove °°mp°52iﬁqffgi
1,554,075 . .~ 20 carboxylic acid i,n 15.

m . of hot benzene i's treated W'ﬁhﬂ’éﬁzﬁg i sopropyl ani-ne. The sol ution
is allowed to. coog roomterrperature and the prod Y P¥fered of f, washed

wi thgether and d “ffg leld ne sal Bef'%gptoluoyl 1, 2-
di hyaro 38PPYPrg ﬁ:‘a g) B’er’d’ epy"fﬁ’ﬂ%aﬁ%%?frnﬁ c acid. : 50| i kewi se
ot her am ngsal ts, di ethyl am ne, ethanol ani ne, p15per| -di ne, 5

t romet hammmstamhol [ ne and. . caffei ne salts of. 5-p-3%oluoyl-

1, 2-di hydr‘EPEBW““biP?ﬁfﬁ? o[ 1} 2: a] pyrrol e-1-carboxylic ‘aci ¢ are prepared by

substsstuted age Rb&k iidEdiERS e GhiketPaRAMhBSSucELntd mwdapaai eemtne | gssimlar
manner the;af:sutee aci d conpounds obt a| ned in Exanpl es 12A (and o




10 12B) and 16 can be converted into the corresponding

i sopropyl am ne, 10 di et hyl am ne, ethanol am ne, pi peri dine,
tronethamine. choline and caffeipe salts. FXAMPIF 25 A solution of 770 ny.

of 5-o-toluoyl- 1,2-dihydro-3H pyrrtolo[l1l, 2-a]pyrrole-1- carboxylic acid in

10 m. of benzene is treated with 580 ng. of dicycl ohexylam ne. 15 The@

reaction mxture is stirred .for 10 mnutes, and the solid which fornms is
15 separated by filtrati.on and washed w th anhydrous ether thus obtained \
965 ny. _of &.t«hendl cycl ohexyl anmne salt of jss4075 _ 21

50t0|u0y| T - - o P o
4RI E 7 ng free acig

161- 163 degree C Ina SI mlar manner 1E corrpounds
obtai ned in Exanples 20  [yorekidhis (and. 12B) "and 't he corrpound k._‘l%gge les 9
and 16 can be convegdi@shi BibenzbNa,2-ddFPIH-BRAG ARy bieY.Cl ohexy am ne sal ts,
e.g., the dicylscohexyl amcadosgdt¢ of 5-o- chlorobenzoyl- I -~ 115 .

, 2-di hydr o- 3H pyr r olagf se1 2 ‘a] pyrrole-1 -carboxylic aci d, mp. 1?§ 175
degree C ; EXAMPLE Zfﬁo s1um stearate e 2

Quantity pe\p I.ngredi ents
tabl et, nys. 5 be| zoa%l Ti@-abzvqjmblydmms 3i4- pixed edld)[nm@xac] e radias!-dheel@ahatyoxyl i %0

aci d . cor nst arch

20 .30 | act“_ose, spray-dried EXAMpu’Zg)O Quantity per .
153 magnesi um stearate Ingredients " tablet, mgs. 2
The above i ngredi eng@,@,;yﬁn{{mhgugm,g,},tzomlxmh)aﬂ;jmé?&mad2J nto single scored
tabl ets. 35 15 . "' a]pyrrole-l-carboxylate 245 15
35 Quantity per | ngfeutaseht s ST tablet,

ngs. 5-benzoyl -1, 2- Et‘,igfglglgséﬁ-agyrr‘ol‘io [ ,2alpyriole-1:" car box3}|7§c aci d

1

200 40 cor nst arch
40 | act ose The above ingredients are mixed mtlmately and pressed mto smgle scored_45

magnesi um st eafht e tablets. "5 The 20
above ingredients are mxed inti mat el y fr?f&”bprll?s%‘ed into si ngl@uagg& gp
tablets. 45 100 ‘nThgredfents = - “. - capsule, mgs.

(1) - 5- benzoyl - 1, 2- hyehgt- 3stopubyial2fiadsa-Badl 2ab GaEhoxyl i ¢ aci d Ta5 i's
substi tuted fo7rs t he 200 regrboxpfate he (dl) corrpound of .the above cQsposi tion2s

EXAVPLE 28 Quanti t y!2p@#e |'ngredi ents e 125
capsul es, ngs. 350 PRAboVTlin redlents aré miked and jntroduced into a’No. 1 h rd-shell clati
5- benzoyl 1, 2-di hydcapsdxd-l- pyrrogl o[ ], 2-4a] pyrrol e-1- © néa O- 1 harc-shell gelatin 50
carboxyl ate. . " 108 tactose
15 cornstarch 30 ' | - EXAMPLER B Quantlt 25 30
magnesi um st ear at e ~ Ingredients - - tablet, ymp 55
The above ingredi entsemiof-1M-ai r@iﬁp&rﬁl&[@d—'&ﬁ?@olbmo a hard-shell ge at' n..
55 capsul e. 21 carboxylic acid "1, 554, 075 30p .
21 EXAWPLE 29 Quant ft%%per Ingredients . 300
capsul e, ngs. 3mlcium the %Oezﬂyljedléntgarg 'tl'ﬂ)\lcq{gﬁ_y HkeB%hd S{JOQJS ‘iég@ln@{g chreg 1-
car boxyl ate tablets, one tablet being administered every three to four ho %’5
| act ose ' o 93 -
cornstarch 'EXAMPLE 33 T Q 30
magnesi um st ear at e " Ingredients "ar“ ity PST The
above ingredi e s aisganHiXStheRAoh- 1lm.ﬁﬂ%&m%ﬂr&mz%lp%&@‘ﬁhee' ge at' N 10 44
capsul e. . - “carboxylate 254
10 EXAMPLE 30 cornstarch | . 50
_ lactose . . L e e e e 2190
magnesmm stearate ' o Y
! 45 (abl ':‘he above ingredients are mixed intimately and pressed into single scored = 45
ets
. EXAMPLE 34 :
- . et :'-‘ - . t
_. . Ingredients : cQallgaslllxlg,y n'3§§
5-benzoyl-1 2-dlhydro-3H-pyrrolo[l 2-a]pyrrole-1- T 50
S0 - - carboxylic acid _ 100. -
lactose , - 148
' d_extrose e - c L 2._-

Tlhe above mgredlents are: mlxed and introduced into a hard-shell gelatm .
capsule



- 20

Quantity per Ingredients tabl et,
ngs. i sopropyl anmoni um 5-benzoyl - 1, 2-di hydro-3Hpyrrolo[ 1,2- 15

~.al.pyrrale-1- carboxylaie ~ _ 245 15
cornstarch ' ' . 75
| act ose . . 175

esi um stearate 5 The
3@\/ ingredients are mxed intimately and pressed i nt.o single scored 20
by s, - 15'-'4071 S 22 L

§0m -ben ro-3 T | 1 id - 1-
(Ztg.psul © lsns!%’xbstltuat:tf‘f{:ﬂ)yd l?ggtbgggfmt (dl)mcomp(c;‘)i\;)H of tﬂ{%ﬁ?’égmg?f .2 a] pyrt ole- 1
125 25 |l actose . o,
125 The above ingredients are Fmameld 3énd i nt roduced [ nt 0 aNo | hard-shell
gel atin capsul e. L& 32 30 g‘gﬂ}gyn‘:;s' s
Quantity rR&ﬁ -bi%gqj?% S‘o E-llt rrolof],2~ 1
tabl et, noats. Q ﬁ'e Ew Eﬁyo !fH— 3‘)?’?81 %1, 2-a] pysgr ol e- 1- car@xyl ic
acid lactose o . 300 sucrgse

300 35 abgve in red ts a hor ough m xed and processed
i Nt 9o Si NGy u 86‘P%"(5 " Bgf'ﬁsp?regrg“edoﬁgi ?‘HB‘F‘@‘F‘} B ﬁd'agtfﬁf'hg"éﬁt'ér ed fyery three
to four hours...EXAMPLE 33 Quantity per I'ngredients .

tablet, nys. 40 i soanyl - EXAMPLE 36

5- benzoyl - 1, 2-di m{éilgé?en?sl—l- pyrroio[ 1, 2-a] pyrrol e- 1 Qt“g;‘tt'ty per” : 40
car boxyl a’soamyl 5-benzoy1-l ,2-dihydro-3H-pyrrolol l ,2-alpyrrole-1- o m§g4 cor nSt arch

50 jactose - carboxylate SRR .1} - 15 190:
magnesi unla@bsear at e 91 6 45

The. abovecornstgralidi-ent's “are ‘mxed ‘i nt i-mat-el'y and presselﬁ i nto Si ngI e scored
45 t abl et;%‘fgg P84 Quantity per, Ingredients

capsul e, Ngs. 5- benzoyl 1, 2- di'hydr'o- 3H pyrrol o[ 1, 2- a] pyrroI e-1-
50 30 . The aboveg@rm;sl gre mixed @nd pressed into smgle scored tablets. 20

100 | act ose EXAMPLE 37 148
dextrose Quanuty 2 The
above ingredi entlngrellleetsm xed and introduced into a hauslet-ﬁagel | gelatin
capsul e. calc1u312 5-benzoyl-1 ,2-dihydro-3H-pyrrolol1, ;2-alpyrrole-l-. - . . 554,.075
22 36 ny. ? zoyl - 1, 2-di hydro-3H pyrrol of 230 aj pyrr@ﬁe- | *
-car boxylﬁ° s Ts? substituted for the 100 ng. of thg (dl') conpound of the
above cormaestunonean’&xarrpl e 35 Quanti ty per 5 : Lngredi ents
capsul e, lagese. . 5 nethyl 5-benzoyl-1 ,2-di hydro m&pyrrol o[ 1, 2-a]
pyrngle- |- 4gar VN 158
| actose table}? pcg)é lllg"% dfents are thoroughly ‘mixéd and pressed into smgle scofed 3%2 The above
i ngredients are mixed and introduced into ‘a hard-shel | ‘gelatin 10
Capsu| e. - EXAMPLE 38 ’ )
o Quantlty per
éLObEX:[AI\/PLE 36 Qﬂg,g&,&,{ty per Ingredl ents - ‘tablet, mgs:
abkge Ofium 5-benzoyl-1 2-d1hydro-3H-pyrroIo[l 2-alpyrrole-1- 35
o carboxylate 217 .
cornstarch ' o 50
magnesium’ stearate _ , , " ST 2
; gelatin ' Ll T T T -'-226'-' . '
40 lactose o NEI 40 )
" bl The above ingredients are mlxed intimately and pressed mto smgle scored"
tablets.
| EXAMPLE 39 S !
: Quantity per
45 Ingredients SR capsule, mgs. 45
1sopropylammomum S-benzoyl-l 2-d1hydro-3H-pyrrolo[l 2- L
alpyrrole-1-carboxylate 122
cornstarch S I R
lactose - : _ SeEt 98
50 The above mgredlents are mixed and introduced mto a hard-shell- gelatm' 50

' capsule o



| soanyl  5-benzoyl - 1, 2-di hydro-3H pyrrolo[1, 2-a]pyrrole-1 - 15

car boxyl ate 127 15

| act ose Q.1

cornst ar ch. : 25 magnesi um
stearate ' 2 gelatin _
520 The above ingredients are m xed and pressed into single (2

scored . tablets 20 EXAMPLE 37 Quantity per Ingredients )
tabl et, ngs. galcium 5-benzoyl- 1,2-di hydssa03+ pyrrolo[l, 2-a] pyrrol e-123 25

car boxyl ate : ) - ) Z30 . Z5
cornstarch (paste) ~ .. o .EXAMPLE"“’ T Quan

cornstarch L Ingfednents R . - caps mgagnem um
stearate, isoamyl 5- benzoyl 1,2-dihydro-3H-p rrelo[l 2-a hpyrrole-l2 |-act ose

178 30 5 The a ovecam,g @i ents are f' hor oughl'y m xed and lptrZessed i ntSo

singl e scored- 30 flabisets. EXAMPLE 38 Quantity per |ngredientsl0

tablet, pys. 35 ;‘l’a gfg‘umrgearée benzoyl - 1, 2-di hydr o- 3H— pyrrol o[
1,2-a]pyrrole- 1- gre . 35 carboxyl ate g

15

217 cornstarch The above mgred1ents are mlxed and mtroduced into a hard-shell gelagio

magnesi um st d8r at e capsule. L e : S 2. gel ati¥?

226 40 | act ose EXAMPLE 41 :

5 - 40 The al&ﬁ\/iﬁjed:tﬁlgé @ekipedation Biiffered toeal pHNbE ik pﬂeyarmﬂa\mgeﬂls ed i nt 0

single scored_tabl dollowinEXompustioBd Quantity per, 45 L Ingred| ents

capsule, ngs. - I 1.2- le-1-

5-benzoyl - 1, 2pdi hy rb(‘),'n ﬂg@x,ﬁ :&;d?pgr%lgl a]plyrrf)g 1 car boxylmg S 15

122 cornstarc E(;{I-fol‘ lt\,ll;ffer (04 M solution) - 2 mlt 30

| act ose qs 0Pyl 50

The above i ngr.edi eﬁ’fageré‘f"%mﬁq #&and i nt roduced into a har d¥&HePP %glgel atin:

50 capsul e. :23: " " 0.1 g of (I)-5-benzoyl-1,2-dihydro-3H:pyrrolol 2-a]pyrrole-11c,aﬂﬁﬂylﬁiﬁid

23 EXAMPLE 4020Quanti§’ supstitised fon el gmf ghe (dl) compound of the above composition. - 20

capsul e, ngs. isoanyl . 5-benzoyl -1 ,2- dé)mﬁi,gﬁg"ll—l-pyrrol ol i,2-a] pyrrol e-1-

3 . . car bwpp%ﬁlﬁ)ry totalmg2 8 grams is prepared having the following composmon

32 . 5 lactose S

101 cornstarch. 5-benzoyl-1,2-dihydro-3H-pyrrolol1, 2-a]pyrrole-l- T 15
carboxylic acid . ' R 25_ mg. 2 Th

magnesi um st egy at € wiepsol H-15 (Trade Mark) (triglycerides of saturated - _
above i ngredl ents are m weekable th tﬂynbiaaduﬁe&ﬁct oitRictees-delseh, shel | * gelatin. 10
CapSU| e. Inc., New York, N.Y.) . balance .

10 EXAVPLE 41 An inj eqh b R 3,210 B85 byl 1o iyl dafooRpigPAr ed
having the follow rlﬂndQPﬁB ﬁi thee25 r¥1g of theg(d-l) coni’)%l:ndoof the aﬁve composition.
5- benzoyl - 1, 2-di hydro 3H pyrrol 0[1 a]é),%/rrol e-1- _15

AMPLE 43 0
f(ngE’%)l(lyL:J? f 2‘?30((1 0. 4, ﬂFli Blﬁpenslon for’ pedlatrlc use is prepared %xavqmg éhemfollokagl (I 3N)
I st

g.s. to pH?vvater led sterile

g.s. to20mM. 0.1 g éfbe(lqoyl-l% xm acgéll'lf’l“‘?[&l@ﬁlf’él%‘eé]-p PY6.1 gl O[ 1
, 2-a] pyrrol e- 3% car boxﬂ&l&lca}:{dd’ 05g - o is
= sodium chloride - : T T X ) g -
-methyl paraben . R : oo . 0lg -
- granulated sugar - . . 25.5:¢. .
sorbitol (70%; solutlon) 12.85g. -
. 40 Veegum K (Vanderbllt Co Trade Mark) +10g. . | 40
g -fla;/ormg : S e 82331:
colorings R ‘ R
- distilled water - - - - . S e e qate lOﬁml |
} e 0.05 g. of (1)-5-benzoyl-1 2-d1hydro-3H-pyrrolo[1 2-a]pyrrole- -carboxyhc acnd :
45 is substltuted for the 0 l g of the, (dl) compound of the above composmon 45

EXAMPLES 44—-45 : g
;- Powdered. top dressmgs for vetermary use are. prepan:ed havmg the followmg

osntlons :
corpp ' S Ex 44 . Ex 45 )

50 -benzoyl-l 2-d1hydro- . , : S 80
o 3H-pytrol[l,2-alpyrrole-- L e :
l-carboxyhc acid. Olg.  l2g.:

- .. ‘sucrose. . : 57g.- =~ 31g.
polyvinyl pyrrohdone 03g 038



20 I s substitut ed for the 0.2 g. of the (dl) conpound of the above
conposi tion. 20 ' EXAMPLE 42 A supposi tory totaling 2.8 grans is
prepared having the follow ng conposition:' 5-benzoyl-

1, 2-di hydro-3H pyrrol o[ 1, 2- a]pyrroie- ‘1< carboxylic acid.

25 . 25 Wtepsol H 15 (Trade Mark) (trlglycerldes of saturated
yeget abl e fatty acids; a product of Riches-Nelson, Inc., New York, N.Y.)

b nce 12.5 ny. of

(1)-54benzoyl -1, 2-di hydro 3H- pyrlrsgzi@gl 2- a] pyrrol e-1-car boxyl [ c24ac*|~aei\|§L
substTiTUtEO O —The .25 q ﬁ r) t,uanunu of lb 3/? bUFIpOSl tion.
30 . 0.05 g. of (I)-5-benzoyi-1 2-d1hydro-3 -pyrrol E -car oxyhc aci

30 A or ol G e oL oflbe M compoundofnc Crester S BaBple L e £ o1 1 owi ng
conposi ti Embsﬁubéfm‘ﬂy‘.ll-2glof2heddlblgtﬂhrmutﬂi-¢fmpmbm ®ftioh. pﬂsxainplynﬁ ol e-1- carboxylic

aci d. ' 5 ..o fumaric aC|d
0.5 6 SOdI um- chI oride: E)?%fi'gff 463 2.0 g nmet hyl

paraben A, Mouse Analgesic (Anti-writhing) Assay 0.1 9 _granul at ed sugar .
25.5 g. sor bPtoodcok TB&desmateriary admi@istgsd graliy Oy gavage’ in an aqy um K (gnderbi | t

. vehigle 3t time, 0 to 18—20 gram malg) Syiss-Webster mice. Twenty.minutes
8063 %de ?‘:ﬁz? 027 solution of phe“ qiinone is injected intraperitoncally. )ﬁf i aV@r ' N9
n

s writhing. The animals are theri observed during the next 10
di-still ednﬁﬁut&rfor writhing. g..s- to 100 m . 0 05 g. of

(1) - 5- benzo; End_p@ntdifhg/@tad)nmhepyfWGFé‘[alwgtha]aﬁ‘i/ﬂ?(?v@agf-"&ﬁ’lb?fwfyl ic acid 45

i s spbsti t“iﬁ p T f. | 4.3 QkhyfaesERbOV e
COh‘pOSI ti (B?rrolo[l 2?5}' %ﬁ ; 3415 E%rmlﬁﬁgﬁwwﬂgﬂﬁ%ﬂwa or \?et erinary

use are praela dthefollovvlng2 npositions: Ex, 44 Ex. .45 50
alpyrrole— -carboxyllc ac:d _has 50

5- benzoyl P% ,2-dihydro-3H-pyrrolo[1 Y |
3H pyrrol Pp?tg)ﬁlgjnﬁw flgles Te (iggﬁx,l%e 1C aflthIty of.a d’m‘m :-__,. 01 1.2g.
" sucr¥xse. B Mouse Acute Oral Toxicity (LDso)5 7 3.7 g. pol yvi nX pyrmol i done
.3 col 4test materlal 1s suspen d -in- an' aqueous carboxymet yl 554, 075

24 0. 059 GPIBI g& s:ﬁ—fd gfﬂ(% d‘?i,p‘@ﬂ,fsﬁl e- - carboxylic
acid is s ﬂe‘iﬂpl%l 1Je eaE Q:oOp)Jafglc @:%euﬁ £1¢ oaDdvps) bydomdcht he corrp05| tion
of BEXanpl eubfb(,‘l,per@xlsfgr ofdx’od 00.mg, 400m 800 mg or 1200 mg.

1, 2- di hydo§- 3 1hy % l’@ég ‘a] fé#g ubstltut ed for
the 1 2 9%“ F%ge(t (pﬂégi ekl ﬁo&OWDOS 0“ 0 hﬁ e 45. 5

E 46  Using the above ;protocol, the acute oral LDg, of 5-(benzoyl)3, 2-1105131-3:1 -A. Mouse
Anal 6%3| cp(rmloll,Z\Mnytrhlpﬂg}rbw@ayclﬁ’r%%mt%}ma‘ebhm%g material is3adni nistered
orally by ga ous vehicle at tlmaC)to 1820 gram nal e
Swi ss- V‘ébste‘gﬁ%%ﬂwpbou g%g?&gghdmtfe@mh@t er 100 0.25 n. of a 0.02%

sol ution of phenylqui-none is..in ect ed i ntraperitoneally. This 10 solution
i nduces writhing. The ani mal e observed during the next 10 m nutes
k NIA

for withing. End point: Thé cooli mce that withe and the
aver age nunber “of -wri‘t hes per m)uge ~~ Using the above protocol
it is deternmined that 5-benzo®yi-1, 2di Rdro-3H 15

pyer ol Of L LA SEBONY! bt E@ﬁ& duidPS; APHORLIhelol 430 i Mes the

anal geti C ragrksehiyh dt‘ogé having from 1 to 4 carbon atoms and R? 35
(1)-5- (berrzmyde)ts hycﬁeg;tn, dwaaB:H &9@4 ‘pgarbomlaamb a:!awdaroxyl [ c aC| d

has appr o ‘E?g mﬁ %t i&ﬁ:‘;ﬁ g or pareglr?ots1t|ox11:b'<§§l Pﬁfa‘%yﬁ@fﬁpu&%' rin. - B
n

subsfituti
Mouse Acut 8 herem R is hydrogen,
20 Pawmt ocol : 3Th&ohﬁ&tndlm0&ﬁma whegeiss BSpp@ietist] i N an ‘agueous car boxymet hyl
cel | ul ose sudpEheli %) acid eom nfaﬂaan 2OW rangl admfk@@d, %0 that doses can
be - benzoyl-1, 2-d1 ro-3H-pyrrolo[1,2-alpyrrole-1-carboxylic aci
5. The: isopropyl ester of the compound of Claim 4, isopropyl 5-b¢nzoyl-l 2- :
d1hydro-3H-pvrroIo[1 ,2-a]pyrrole-1-carboxylate. 1
45 -6. The carboxylic acid compound of Claim 2, wherein R' is o-methyl 5-o0- -45
: toluoyl-1,2-dihydro-3H-pyrrolol1,2-alpyrrole-1 -carboxyllc acid. - .
7. The isopropyl ester of the compound of C1a1m 6, |sopropyl 5-o-toluoy1-l 2-
dlhydro-3H-pyrrole[l ,2-alpyrrole-1-carboxylate. .
-8.. The carboxylic acid compound of Claim 2 wherem Riis m-methyl 5—m-
50 - toluoyl-1,2-dihydro-3H-pyrrolo[1,2-alpyrrole-1 -carboxyhc acid. . 50
. 9. The isopropyl ester of the compound of Claim 8, 1sopropy1 S-m-toluoyl -1 2- _
dihydro-3H-pyrrolol1,2-alpyrrole-1-carboxylate. - :
10. The carboxylic acid compound of Claim2, wherem R'is p-methyl; 5-p-
: toluoyl-1,2-dihydro-3H-pyrrolof1,2-alpyrrole-1 -carboxyhc acid.- : :
55 11. The isopropyl ester of the compound of Clalm 10 1sopropyl 5-p-toluoyl- . 55
1 2-d1hydro-3H-pyrrolo[l ,2-a]pyfrole-1 -carboxylate



given in volumes of_10 m/kg. body wei ght. Five groups (corrpri sing six
Swi ss- Webster nmale mce in each group) of mce are used. A single oral

dose, by storrach 25 HE E ' gram of body wei ght of either 200 ny.,
400 . 3 or | AMBE G NI A
5'\(,'benzoyl 2 di hydr’o 8H-byr'tol®o[ T, 2- a] pyrroI e- l-carboxylic acid is

adm ni st er- to the mce. (The fifth group'is used as a control). After C
admi ni strati Qi the nmce are observed for 1854.05ee yweek period. Using the 24
above protocol, the %tgeohr)albeaz%wﬂz- éo-éﬁ%waxﬂr)z-aipy?mrintea%sey-rérm30
pyrrol o[ 1, 2-a] pyrriakrﬁasdmeafdame 1|gc%ra§e Sy)b@n@e almﬁerzmw lpd ch

30 WVHAT WE CLAIM I S: - -&rprzayiel 2odi yreglel frRfea-ca

phar maceutical |y a’éé‘é’ﬁ‘t“é\‘ﬁf’@”t}‘?dr?-gt ehthe(dl gqrapoupd of by °t°mPﬂ%‘r‘°é’c?rf E@W‘?ger in R 35
represents hygrogen or a |ower alkyl ogesaphgusng froml to 4 carbon atogs
and [err] 35 repr\%zgdnts hydrogen aI owerieﬂdtyl group having from1 to
4carbon atons, alo Qs F-‘rab car ] chl or o, ‘
fluoro or br.om, t Bgy; ; g’ﬁﬁ’fft}&]egﬂtﬁ fﬁﬁmg Ab@’g T e&'ﬁmééé%gte,para o
posi tions of Whe anQyImiOsfAR02%2solubi Qmaﬁwlsl uﬁ aijenst el intedperi@nenlliR This 10
hydr ogen. 40 solutic®. flnﬁum) leﬁ a@lmﬂsm theghehsedved Ruring thetngyy 10

40 4. The car boxy| iMEMaes ‘& ¥H e, E‘]aéﬁmméggpgen

5- benzoyl - 1, 2-di hw;lmés Ei-“ RYUsE O ?&E?I"%beg(’ﬂﬁgférm- %girn gE(ey Tctacid, 5,

i sopropyl estir of th®sieg abodle mfotéﬁoautmsm,etemmpi oy I5-b8ndeylblgldi 0-1H-2- 15

di hydro-3 H- pyrrol @ 910[2'2‘)? frpler! % ghoxylic agidi1gs gpaerimately 430 times the anglgetig, o
caiboxylic acid coff! 20U D1 droNERbyRiobr ] 261 naauaaraarynyl aci®- Bas 45

t ol uoyl - 1, 2- di hydr @pg @wery ﬂi’n.es?tlﬂ]anﬂwm(alcilwﬁ,)aﬁ pivihi c ‘aci d. 7. The

| sopr opyl estﬁ of the corrpound Qrfxq i sopropyl 5-o-toluoyl- 1,2-

di hydr o- 3H-pyTT ol e[P M3 A fm‘ﬁ lﬁgg) edin, g6 Qbifnci o
conpound of Caim elhﬂgl@rs@slpéh (?W’e icleS CBA sa re-adjuste ﬁso that doses can be

L)

t ol uoyl - 1, 2- di hydr givaidipysttmds f]lpanagg pydwuhﬁr—tlﬁaagm ptnpramgc}rx Swiss- 50

9. The i sopropyl eé&’@aﬁeb ale piced E ’ﬁ’@lll:i tﬁ‘e’?ﬁ. se’byfégg‘ac" o

S-mtol uoyl -1,72- di 'ﬁEtV%Pg WP?D kr’j-lg ];él- f?gyrrole- -cau'boxyghcor acid m%s 25_

- car boxyl ate. 10. RinfsaFed 3 3He Inficel CThe ﬁﬁh)gﬂaapm enhdmigistratiprer r] i s

p- net hyl, 5- p- t ol uhryimcle a@rmsm@rﬁw lﬁ‘\g WF@I rro £ $&.&¥£o_g]ﬁxyl iC
30

d. 55 s
?glopropyl 5- p % ol UBWOIOITégﬁpfggﬁd‘gﬂf dlg%ro ol a] pyrroI e-.

- car boxyl at e. 24 WHAT WE CLAIM IS—- 1,554,075
24 0.05 g. of 1. A compound of the general formula:

(1) -5-benzoyl -1, 2- di hydr o- 3H pyrrol o[ rrole 1- carboxylic acid is
substituted for the 0. | g. of the (d npqungl of the conposi tion of
Exanple 44. 0.6 g. of fi;ﬂ&r

(1)-5-benzoyl -1, 2- di hydr o- 3H pyrrol o[I aIOpyg l-carboxylic acid-is

substituted for the 1.2 g. of the (dI) orrpound of the conposition of
Exanpl e 45. 5 or a pharmaceutically acceptable, non-toxrc@éﬁwﬁtﬁam&ereof wherein R

5 Biodata A ¥buse e Teprse ’é%}'gf Aﬁfrggwerql g p;r:g cggnat i) :‘i’o g 35

material is adnini %ﬁhé mq g??a?m&’q%’ i ooVl B At R e O

to 18-20 gram nmal e 1&3:0 ﬁg errthenoaao :ﬂ'awat yarﬁrbﬁmicﬁSof it @toyl Sroup. 0. 25 m .

of a 0.02% sol ution on mrlswrh eﬂdlyrigﬂgr-"aperr toneally. This

10 sol ution ifluces vvr3r ox ﬁ d‘j}‘%ﬁz ]feegnv ls%ﬁg;tag‘ tshe ne’d .
a

10 m nutes for wri tﬂahibgr. prr oldnumawxyr cg.ce th Wit he
and the average numhen. Bhe wnrebriyeest af thtmomounllb'pf Claim 4, lsondspyhg-bedzeylelkieve

protocol it det etiyd glof 23 ‘Z {l=carbox ] ! !
pyrrol o[ 1, 2- a?spyr r qbﬁfﬁqqﬁ 'c ac ﬁ%gf ﬁfggg%’l)%fﬁ relﬁ A‘s‘b“‘f‘%é %he 4
anal getic acitivity of? of the compound of Claim 6, 1sopropy! 5-o-toluoyl-1,2-

(1)-5-(benzoyl)-1, @lurri -Byrmlﬂgﬂ froje-1-carb, %g?rol :C r boxyl acid
e coprot e (@R L AR o
‘Mouse Acute Toxl ol t (% | ester of the compound of Claim 8, 1sopropyl 5-m-toluoyl-1,2-

Pr ot ocol : The test dﬂartdm—ﬁ&byucﬂo[&@-snpeﬂdbd-cratbowlataqueous car boxynet hyl

|l ul di carbo §i)P'tmﬁH’tY' é@s
s ohven 1 v o I T ORI Ll R dspraaes = 5

Sw ss- 1 2-dlhydro-3H-pyrrolo[1 Z-a]pyrrole- -carboxylate



Webster nmale mce in each group) of mce are used. A single oral dose, by
stomach 25 tube, per kilogram of body weight, of either 200 ng., 400
ny.,_ 800 o, or 1200 ny. 25 of 5-(benzovl)- 1, 2-dihydro-3H pyrrolof

1, 2-al pyrrol e- 1 earr—bewl_i_c_aa_d_l_s adm nistered to the mce. (The fifth

group is used a ontr ol ter adm nistration the mce are observed :

a three week per| od M]H ltl ”mﬂ protocol, the acute oral [err] of _ZZ

5-(benzoyl)-1, 2-dih c rroIo[lZaIpyrroIe1carboxyI|ca

IS appraxi g ely 200 - ny. /kg 30 V\HAT5§AE@7§:LAI M I S - 1. A conpoundasf -

ester O Sal t { ha by EMPRYL ST O aéps, PACTITR. R Emenen. S ouer
-PYrIr

al kyl group havi ng fi3. omel isbproglyl Cedted Q:It!I’}.'t hé¢ @Bmpaind ¢feChim 13,5|s6;&6ﬂ$)e$ernts

hydrogen, a Iomermqahq'xyben Lddihydyo- Wv@nﬂlgﬁ mrrrnledaaa

al koxy grouf) havi ﬂ % d;l’i%gr %f ?gfgﬁ “&Erl‘ﬂf{f ? ‘g?%? 5D?orm ? he

[err] substitution- gzl ™ ag . théTRbA ndp@ @la 1595}5p}q)f5 5 he ar oyl
A

group., 2~ A conp@hlocbbotizogul@-drhyﬂyo-%eyrmldl,ﬂ%a pgro| adg:eﬂateAO 3.
corrpou f d a| l:bmﬁ y pg [c{ of Claurml wherein l}l' is m-chloro, 5-m- 40 4.
e cor SR o nchhro SR TRy R s onen, 5

benzoyl I , 2-di h:ynl»rdbqazbblpyz-di -31H Byr lﬂy,nam yitole-1-carboXylawey| i'c aci d The

i sopropyl ester o E- a-ffip 2-
di hydr o- 3H gyrr ol 1"‘ i Y‘W %f:#%:yl%ai% rop 51N
car boxyl i ¢ Bei d CcﬂHSPdUd s ﬂkdn &IQJa S kafbbrydTo Ny, 5 0- 4B
toluoyl- 1 ,2-dih dﬂ@ 'Biel-qagbloxyhb(a{ud cama m]Z--wbmbmth p:flamo,cﬁ-p-? The
i sopropyl ester %alpy Xy uoyd - 1, 2-
di hydr o- 3H rrolfﬁlﬁ,ff,bgnz ﬁ}ﬂﬁ?{, es r ‘%le_ﬁ la&afsﬁ?fxgﬂ Paci d,g
conpound of CI ai m 222V rcﬁtblbxyhel’ak’:l cbﬂapdiﬁn xm 2 wmtel @ is o-flid@b usayl - 1%

, 2-di hydr o- 3H pyrﬂﬂetﬁfr}rlwﬂ ﬂmo'ﬂPbenPlQih} ¢- whc acid. . 9. The

|sopropyl ester ﬁ f sP’UPW(B)ﬁ'“l 2-
di hydro- 3H-gyrrol 6?324 m@Wok rjﬁf nq;ig]é a]P 9? ere 1&6—'ﬂb&wibc aci,d

conpound of C ai rﬂuﬁ;obwtzeyld12Fd1YRdr0|-(ﬁmghy19H|°gykrploﬂ- ]p;trwlled boxylic acid.
, 2- di hydr o- 3H- pyry o % g:?tﬁ%lv@-mlcalw B9l the ca@mndssccordmg to 1 1.

The i sopropyl est'ef mﬁ% aindqfaamnlﬁ whereh' RRMA Fo- a9e %Qéhuoyl 55
1, 2-di hydr osH pWydm ﬂ:l, so’H,nﬁh &-})ﬂﬁb}ﬂ-ﬂ,lp 2@tihydroCR-p@volol B2-slpyrrole- Lodvbak

faed
25 12. The car box mdf, mnrR@me @Rhis p élrw;; Spémlp met hoxy,
5-p- ret hoxybenzo%}i" o ’° zﬁ:ﬁ { Erg;;(?; 3 ]W‘P}eo‘l Qrbogylatea r hoxyl i ¢
acid. 13. ‘The i sopre@ hee un@ Wﬁ&’dﬁd{ b Bbmlaadm mO@ERPYl  5- p-
met hoxybenzay! - Ibenzayldl,m m[uueigigrae-akwoxybé eend 1 car oxyl ate.

14. The car boxyl :{@86‘%%}’% g gfn 3l or o,

5-0- 5 chl or obe e ﬁ@&ftﬁéfﬁ‘ivé‘!rﬁﬁra%%moxyllc

acid. 15. The i saMiapy es'éer o t he conpoun aim 14, |sogrgpy 5-0-
chl orobenzowd- 1, 2- 82-I8hersodigk-sply comp@ind o 3rlowher§m Rapdp & yprabeth 16. 4ghe
ﬁr yarp3H-gyerolpl belgygoled- iy 10

carboxylic acid é‘&%‘g&iﬂqd grdivm o H-benzayl

chl or obenzoyl - mijonhtySficMif B L wheRhRViE MOthPadd REE PAXND,Is6didh i d.
10 17. The i sopr Qpﬂbemylar}dﬁydtdq@memymﬁmﬁobn ﬁlmrmle-ll&,rqusl@tpr opyl 5-m
chl or obenzows- 1 @'GCIQtIﬁ{gpgfq l}mundzofaqlmlrlr ol e- "1-carboxyl ate. %8.

The carboxylic aC|d wherein-[err] is p-chloro, 5- p-

chl or obenzoyl - | , 2- d| hydr o- 3H pyrro 2-alpyrrole- 1 -carboxylic acid.
15 19. The i sopropyl” ‘ester of fe esvrbound of - Cl'aim 18, i sopropyl
5-p- * 15 chl or obenzoyl -1., 2-di hydr o43H pyrrolo[1,2-al pyrrotle- 1

- carboxyl ate. 20.. The car boxyl ic acid conmpound of Claim2, wherein [err]
is p-fluoro, 5-p- wherem R:shydrogen ‘or alower alkyl’ group having from 1 to 4 carbon atoms and

fl b - 1, 2R fro nzd qmc acid. 21.
The i sopr opy oSigh W‘l gg%v ﬁﬁﬁ Wi i isiodf' ¢ %

f1 uor obenzoyl - oRp: ma.hmnc lpaih ®r p¥regialid eaykmlse.
20 22. The car bo hiisting essehtight (amhdmuf:el@c@llymp ta’hhelpe-lwc[%ﬁpilentl agd@-f | uor o,

5-0- fl uoro nzo era) e“""?“lﬂ éﬁ n(ﬁ Lol ec b [pﬁfnggxyl i
acid. 23. Tt g i sopy metg %q,mg,f,re E gﬁ&r '° g Rmﬁi’,gmgf&m apy! %5 o-
fl uorobenzoyl -1, Z,hd-a‘lse)iddsamy Sffeciye drdunf fa ammiopgdofcﬂ:lamlk car boxyl at e.

39. A method according to Claim 38, wherein an (I)-isomer of said compound

-is. used., - ..
60 "40. A composition for administration to a pregnant mammal to delay onset of 60




25 24. The carboxylic acid conmpound of Claim3, wherein R is
p-fluoro, 5-p- 25

fl uorobenzoyl 1, 2-di hydro-6-nethyl -3H-pyrrolo[1, 2-a] pyrrol e-1-carboxylic
acid. 25. A sodium potassiumor calciumsalt of the corrpounds according to
Formul a (Ame sodi um salt conpound of © aim 25, wherein R

and r] a ydr ogen, sodi um 5-benzoyl -

1, ydr o ﬂmmm m'&}" #MB] yrroI e- 1- car boxylate. 30.27. The conpound
of m 25, *whéretn ‘gﬁr is p-fluoro, sodi um N\
5-p-T1 &E_.—_q,b,enymll =1 2.dibydra: ﬁ- bpyrrolal 1 2. 2 o
-'car boxyl at @aﬂ%xon%nén&ing anssedtxallyomﬁea phirmcmnqﬂgmedepmblectxm-mﬂ 29. The

Sortent % g A e SRR Lo i

_ rrpoursdo a rern srre : err] is.p-fluoro, (s)-5-p-
f 1 uor obeni oyl 2Z\rdcthwamemﬂmmﬁlyim‘m—w&!)fymm(b}lwﬂw aﬂspgircmp‘emi car boxyl it

acid. 31. A‘%Efg%%})m@ aos%lrwnmg&a%%%;ugqnﬁsﬂttﬁg&(ﬂ an (1)-acidisomer of |,

Formula (A) of _ e sodi um sal't ‘canpound of. %r m
31, wherein R and [err] are . bot N hydrogen . sodi.um

(1)-5-benzoyl- | ,2- d|f|ydro- 3 @ f_0- ;2 &,],,pyrrol e- 1--.carboxylate. 33.
The conpound of ‘d'aim 31, wherein R $qrelfhyl and- [err] is p-fluoro, sodium
(I) 5-benzoy| - 12drhydr06 rretrml-ﬁ-l-p' &l of 1, 2-al pyrrol e- 1carboxy|ate

lg\ 3611' &9&9 ?rcﬂ Ee, ‘éhrétogtﬁna VQJQ Eﬁ éﬁgﬂ?olf nevﬂerem l}

45 35. akyr Ravihgfron t fon@fandR| ower Oal kyl
group havi n resentslhydmgdh emwbo:lksagmup aanmrdaﬁllrtsmarbmeJmsahloyvler group havi ng
from to4é‘?’t¥ %t “04’3‘:"130“3 cf %ﬁd“ P%EFBS, wherein R
i s hydr,ggen gﬁ” e'ﬁﬁ‘ ?gﬁﬂ'@‘g& Dwing 533;”%&5‘? a0y, ey yiFth 3Hypyrrol of |
, 2-a] pyrrol e-1- Qa:b Mgaieom ndéfmelmmalratlon for treating inflammtion, -
pa| n or pyrexia in mammal S. consjpstiTig essent.i al Iy of: a pharmaceutically
accept abl e non-toxi c excipient .angl therﬁpeutlcal Ly . effective amount of a
conpound of Claim1: 55 - 33N A fARNhod - of treating-inflammation, pain
or pyrexia in non-human - 55 nh#sl $ -which conprises ‘administering to
a mamal  suf §ReEiRR 128 U@ Bbcre WP R t of a ¢
conpound of @rkdnnatdms, 3&h ad anide ubth &%ﬁfﬁ?’%ﬁ%ﬁ“&% V\HQ’ ?’ﬂ. n an
(l')-isoner of said corrpound i's used 60 - 40.- A corrposltron for

adm ni $ration to a pregnant mar ﬂfeﬂ,)}_y onset of, 60 . ~ 26 20 >

1, 554, 075 : : 26 parturltlon consisting
essenti all y ¢ I 1 nt and a.
therapeut [ cak rmulae eag?%@g& %ﬁ%rﬁ’" o?gﬁﬁgﬁ%gﬁﬁg&d&%@ﬁ?&mﬁbﬂﬁ A net hod of
prol ongi ng, or.del ayi ng the. onset Qf parturition.in a pregnant non-hunan
manmmal , conpri si ng adm ni ster|£u ) & gnant non- hurran rrarm‘al 5 a
corrpound of Claiml. - \ Cooﬂ 5
42.. A net hod accordr ng to d ai m41 whkrdl n an (1)-| sonmer | of sai d conpound
S used 43. A process-for prodUC|ng a conpound of . the fornula [err] 10

L b gl
car bon- at ons Feuithld @) ot conefrti e 6a yatmagAticall aéapible, aloliydxickapup havi ng from
1 to 4 carbon ad) Verlag h ealicef Eqr g ghﬁcwmqn ing freerpdd.t 0. 4 car bon at ons,
rgﬂlgrld 3t

chl or 0,39f | uopQ o sgl % Endensatng; ‘F@ff%ﬁtedt‘ﬁé brthq, meta or
! | oputic A a?

para positio ua WL thE amide G k8£®) Anenor more of “t he

foll ow ng Stélp'&thyl-benzamlde 5 a) condensi ng a conpound

of the fornula }69 }Ou Eq"eﬂfrplﬂmr@ a@erd@f‘?‘héﬂl‘d&b@?fbmaﬁt? PesNNi s a | ower
al kyl - ggsoup Ry fouade ft:emfuacar.é}aﬂt@anfmme]ar.r&ﬁ%wqﬁneﬂrylthe3§0rmﬂ a

m-toluanude

20 wherein [err48.T mgemcm4hwwgnthem€bb§edynsﬁpdﬂnyI&-dwthyespondl ng

compound of ?11'(&49. ; 'ergiuac%ss of Clalm 43 wherem the amlde used m step a) is N N-dlmethyl
40 -p-metho {l-benzam e, . 40
. ¢ process of Claim: 43 wherem the amlde used in step a) is. N N-dlmethyl
o-chloro-benzamlde

. 51, The process of Claim 43, wherem the amxde used m step a) 1s N N-dlmethyl
m-chloro-bénzamide.

- 45 52. the process of Claxm 43 wherem the amlde used in step a)isN N-dlmethyl 45
p-chioro-benzaimide. ' .



wherein [err] are as defined above, 25 b) hydrol yzing an al kyl
ester group thereby yielding a free acid of-Fornula (A); 25 ¢)
optionally esterifying the carboxylic acid function in a conpound of *
Formula (A) or converting it into a- pharnaceutrcally accept abl e, non-toxic

salt; d) convering a salt of Fornula (A)to the correspondi ng free aci @
0%’

The process of Claim43 in which the condensation is effected in the
presence of phosphorous oxychl oride.

30 45\ _Thg process of Clar m43 V\here'ﬂ) he am de used in step a) i g N, N
di et hyl =% , ' : : te—aaed i
step a) is N, N- dﬁrﬂphwcesooit@wmaﬂm \d@ren&@e amide used m4'¢p a)‘I‘hE,l‘brhmstbsls of Caim

43, wherein t HRsfl ‘égﬁ‘? Eg ?; bl St )i Nedisngbiy mLgluan de. 48.
The process of ogomiywih ondBthee T . °%m3%m3$ﬁ$l ".,.h"g"hm% adid embp \- di met hyl
p- to uamsde  or a salf $herédlfieo the n %Oﬂspomﬁng(aompmndaa,f 2(X). t { he {am dfe usedg in

o t
200 e a@?}s {’ DR IER s S SIS AL LR (ot coFosep e
i s. NN dr. net hyl orooesbeneraim £ whérdin stEp ) prceteieasuzczfn th)abfmr)de%;d vvher ei n the
am de uslébl in & compq\lnNszlFm A).m chl or o- benzami

t he process OfFan g&g\% (P‘{ﬁh‘g'tjgrgamngg q}é@g‘gﬁ’l‘iﬁa's‘t"é‘ﬁ' %{‘)a sr'§°fNr\r di rret hyI
process

45 p-chl.or o- benza ich comprises decarboxylating a compound of the formula 1, 554 075
27 53. The process of Claim43, WhSI‘EI Nebdje amde used in step a)

N, N- di'met hyl p-fl uoro-benzam de. e process for preparing a corrpound
of Caiml which conprises, optional @btrZone or nore of the steps of
Cl ai m 43, racem2|nga d-aC|d|so or a salt thereof to the

cor respor\éh ngwé greggnts ;%wer alkyl group having 1 tod cg?on °E§OCESSSWhI ch
conpri ses, F APV A B’ﬁ%"?ﬁ gﬂ) abosyatqmss topreduce the coipounds separ ati ng
a free acrdo orrrua(A) of d ai into its corresponding (I)- and
(d)-aci.d i somers. 56. A process of 'Eﬁ aﬂ!m 40%!2" wherein step {c) is carried

5

out on-a (d)- or (I)- aci d 10 isorrerNo a conpound of Formula (A).

- . 10 57 s erein in step (d) an individual
i somer_ofoa Sa‘Y'*""é'F %u“é g aﬁ’%ﬁret;ft Gl Qofiind O eRfNdeN0 T e

aci . 58. . The dw mglamhechammtpmoastaoﬂeaat oebys yrrﬂa@[m-ﬂpmmand of the

formula [err] 033 Oxyhcmérer e resents h en or a. a kyI group
havi hg -1 to 44; mt‘ %‘ﬁ@r )ﬁ% ”‘;;'Zi@ to 4
carbbon atens; uaﬁy]idus“e t he corrpoun and K2 are

as defined abQVe61 20- 5-p-eth0xs'be5@yl-I[Ztélhydio-dlylfpb'nbiebtgzta:kmrnb-l -geblogyliof t he
hexyI amne salt of

conpound  of GF o)

5-o0-tol-uoyl - g‘g) g ‘b'é%[ﬁrff Egbtf’ Cial pé(ﬁf{eﬁl;ﬁﬂ%%pgﬁrf%xyl ic acid. 60.
The di cyol ohexybam m“"mi; hccoirdntghecmimrm@u mplreg he&ﬁxm 14, 30.

di cycl ohexyl ami Fempound; aggo exemplified herein

1, 2- di hydr o- 3 ﬁg P{)gcrsi‘"afp%%[ S gnbbind ot SRl stontply g

25 61. 5- p- et hoxy, £84ds 1ok procdlbifiy & iRdivilthab §8)- 0 (1p{sdmet obd §umipoGidaf - '

1- car boxybi c #daig, 1, Gbstagtially| by desgribed herdinaccording to Claim | as exenpbified

herein. 63. Ag poﬁgggaa E%E‘g o“f%m“* %@gﬂ,{ﬁr gﬂer!fsere%@??b‘ld i 9% 287%EFei n. 30
64. A COWDOUHCil aes AeverSprepindd! fy @?rotﬁf &dcBrding to .
30 65. A conpdikia Setccordr ng to Claim35 as exenp ied herein. 66. A -

process f@r proda%rm (311 %ﬁgy @%rlmllwhega\rssmmrrahry as 40
descri bed heré’lr?'f on H&dgrhgco%oﬁd&dict‘!dr&mé‘to a(n§|)‘ or

(1)-1soner of oge oootaﬁm 9&0 6 an&:bal T, suBatdséxeipienal |y as descr i bed
heretn. 72. A pharmaceuttcal composition compr@gg an (l)-1somenc compound of
o 45 any one of Claims 28 to 33, 63, 69 and 70 with a suitable. excipient. 45
‘ _ 73. pharmaceutlcal composntton substantially as exemplified herein, _

comprising a (dl) compound as defined in Claim 1.
74. A pharmaceutical composition substantially as exemplified herem,
comprising the (l)-isomer of a compound as defined in Claim 1.
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68. A conpound according to Caim1, whenever prepared by a process
according to any one of Clains 43 to 53 and 66. 69. A conpound of Claim!]l
whenever prepared by a process according to Caimb54. 40 70. A (d)-
or (1)-isoner of a conpound of Claiml whenever prepared by a 40 process
according to Claimb55, 56, 57 or 67. 71. A pharmaceutical conposition
conprising a conpound according to any one of Clains 2 to 27, 59 to 62 and
68, with a suitable' excipient. 72. A pharnmaceutical conposition conprising
an (1)-isoneric conpound of 45 any one of Clains 28 to 33, 63, 69 and
70 with a suitable excipient. 45 73. A pharmaceutical conposition
substantially as exenplified herein, conprising a (dl) conpound as defi ned
in daiml. 74. A pharmaceutical conposition substantially as exenplified
herein, conprising the (1)-isomer of a conmpound as defined in Caiml.
MEWBURN, ELLIS & CO., Chartered Patent Agents, 70/72 Chancery Lane, London,
WC2A | AD, Agents for the Applicants. Printed for Her Majesty's Stationery
Ofice. by the Courier Press, Leam ngton Spa, 1979 Published by The Patent
O fice, 25 Southanpton Buil dings, London, WC2A | AY, from which copies my
be obt ai ned. ERRATA SPECI FI CATI ON No. 1,554,075 Page 2, in the reaction
sequence insert [err] fromfornmula (11l) to fornmula (IV) Page 5, flow

di agram after (A )-(d)-acid isomer conplete the arrow | eadi ng to Fornuda
(A") insert K Page 5, flow diagramat side of forked arrow i nsert Separate
using HPLC Page 5, line 35, for pyrines read punnes Page 6, |line 52, for
adidtion read addition Page 9, line 39, for Vi read VI Page 10, |ine 15,
for yrrole read pyrrole Page 17, line 27, after 250 nl. delete of Page 18,

line 23, for chlorobenzyl read chloro- benzoyl Page 20, line 7, for
substituted read substi- tuting Page 20, line 16, for obtained read
obt ai ni ng Page 20, line 45, for hydro read di hydro Page 20, line 49, for
capsul es read capsul e Page 21, line 9, for sheel read shell Page 23, |ine

51, for pyrrol read pyrrolo Page 24, line 48, for pyrrole read pyrrol o Page
26, line 28, for convering read converting THE PATENT OFFI CE 4th February,
1980

SPECIFICATION No. 1,554,075

T ' ERRATA %

Page 2, i the reaction sequence insert ], from
formula (I1II) to formula (IV)

Page 5, flow diagram after (A’)-(d)-acid
isomer complete the arrow leading to

N Formula (A') insert 1<.
s Page 5, flow diagram at side of forked arrow
AL insert Separate using HPLC
s Page 5, line 35, for pyrines read purines
- - Page 6 line 52, for adidtion read addition

9 line 39 for Vi read VI
Page 10 “line 15, for yrrole read pyrrole
Page 17 line 27, after 250 ml. delete of
Page 18, line 23, for chlorobenzyl read chloro-
. bmzoyl ;
Page 20, line 7, for substituted read substi- .
tutm :
Page 20, lme 16, for obtained read obtaining
Page 20 line 45, for hydro read dihydro
Page 20, line 49, for capsules read capsule
Page 21, line 9, for sheel read shell
Page 23, line 51, for pyrrol read pyrrolo
Page 24, line 48, for pyrrole read pyrrolo
Page 26, line 28, for convering read converting
* THE PATENT OFFICE
4tk February, 1980



