- EP 0 .312 723 Bl Description The present

i ‘nyent on relates to nethods of and conpositions for controlling nollusks.
Although there is a substantial ERB@PIZT2IBt erature which deals with a
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especi aIBB%ggsegtraea; b,tgabheg,asth@pgg&g73T-}gq1@g)esent I nvent | on provi des rret hods
and CcoNMpOSHowedh) thefues of@ifyirelbd ih NBIUEEItidaY Sdéfits hBBESeR Hds¥ride® IntRSdr, | al

gast r opods is ereiadé kin6bjéon 6f 196 prRsUHt Mehtie to 'PEbvide nethod hd ThinpdmeHs erahtfollig

ol | us Cimpindis, bspecidlly @abstiabganmapeds. of an aryl pyrrol e conpound having the

St ruct ur e:Tha prekenfinvention provides methods and compaositions for controlling ¥ollusks, especially terrestrial

(1) \j 2Qaswop8s,\bir eordacting>6r mdmiRisterdy to $8id gastropasls p&itsna miflusdicidally efflectivi3amouht of @3 oOr
CN; W i sryipirata cohpoungd heving thesstritur@€l1- C4 al kyl optionally substituted with from
one to three hal ogen atons, one hydroxy, one G -C4 al koxy or one C -C4

al kyl*hi o, one phenyl optionally substituted with Cl-Ca al kyl or G -Ca

al koxy or with one to three: hal ogen afgits, one phenoxy optionall'y
substituted with one to three halogen= oms or one benzyl oxy optionally <,
sybstituted with one hal oggn su. Lt ueTrs AC1- 4 car bal koxynet hyl; Ca-C4
al\kenyl optionally substitutid ftom ‘die to three hal ogen atons;
cyan Ca-C4 al kynyl optiog gubsti tRited wi th one hal ogen atom di - (O -
4 al kyI) am nocar bonyl ; or C4ANC6 cycl oal kyl am nocarbonyl; L is H F, O or
Br; and Mand R are each i ndep@ndently H, Cl-Ca alkyl, Cl-Ca al koxy, Cl-Ca
al kyIth| o, Cl-Ca alkylsulfinyl, C -Ca alkylsulfonyl, cyano, F, d, Br, I,

Ni trQs Ghdein Rlis FIé), &r, |F82 205 FANBA 8R4, cra CRD@s e OR o R 19; 896288A!
POSi t 1 0BgioAdif sitRHRE WK ffont 513 16 rdd HalogeniTins! SheVHPArBLY, b0 -G dikoR &rrélBLlc] hey
ey f or Gyknib) W8 phéhyV6Hti6HAIYVERbEIRRSIORE T, To tallg 0F T+ T Falkrlybir With oidio3ftes haidgei20-
or 40 atoms, one phenoxy optionally substituted with one to three halo§én atorhs orSire)banAloxyPoptibhally S H,
F, \ (CHF2 subsiitlitéd withadne G&iegen Bidbstittents,Cr-Ca catbdmokymetili; CaCakikenyiyoptiontily Stestiuted wite i s H
or Cke Caortbheytb thrdéhaiogentdtonis] cyim; 84-&iyalkyny) bptiesdliDsubisiutedswith oné hdlidgetiCatora] diydi: and
n i s ancCi nkgganinahrbbhyl; br Gr-C2 cyclbalkyldngmocarbishykCs i< HCF,0GL ok B aandl Mbaralr B areydacmeans
a C4- CYindspehdeatiykiy,|Cat6h ratkylg@oCepalkakyt, Scie dikyithip.c® tGs\alkylsulfingie Ce@yr dkyisyifong)r ayenw.

t hr oughFit GleBml. niro.efa, BiiCHzA, REEO or NRsRincang wbareMtand Riaenen asiacent pesitionsoani daken bai t
conposi Wit the catban atoma tieyiwhick thew |are, altacher dbayl payetofre @tringdn ahigu MR progants the

aryl g§r ptsrerec onpound having the structure illustrated above. In practice

t he above-Q&®-nBPMOUY and conpositions are especially useful for the
control of terrestrial gastropods such as snails, slugs and aquatic or

sem -aquatic nol |l usks such as cowri and |inpets.
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Z is S{O)n or O; R, is H, F, CHF2, CHFCI, or CF3; Rz is C1-Cs alkyl, C1-Cs alkoxy, or NR3R:; Rs is H or
C1-Cs alkyl; R4 is H, C1-Cs alkyl, or RsCO; Rs is H or C1-C3 alkyl; and n is an integer of 0, 1 or 2. The term
C4-Cs cycloalkylaminocarbonyl means a Cs4-Cs cycloalkylamino group attached directly to the carbonyl
group through the nitrogen atom.

50 The present invention also provides bait compositions that contain a molluscwidally effective amount of
an arylpyrrole compound having the structure iflustrated above. In practice the above-said methods and
compositions are especially useful for the control of terrestrial gastropods such as snails, slugs and aquatic
or semi~-aquatic mollusks such as cowries and limpets.

A preferred group of molluscicidally effective arylpyrroles of the present invention are illustrated by

s6 formula li:



A preferred group of nolluscicidally ef.fective aryl pyrroles of the present
I'nvent-i.gn are illustrated by 56 formula I1: 2 EP 0 312 723 B1 x~~ L R 70
Wherein A L, M R W X and Y arEPA$1a@3¥Bibed above. Another preferred
group of nolluscicidal arylpyrroles of this invention are represented by
formula I'1l: 20y N I
wherein A, L, M R W X and Y arg as described above. Another group of
preferred aryl pyrroles of the inyention which are useful for the control of
nol | usks are depicted by f& IV: 25 .x L 30

i whergin A, L, M R W X a 'Scrlbed above. 40 Yet anot her
group of nolluscicidal aryly , i'S i nvention are delineated by
formula V: 45 A- 1D

(V) 55 wherein A, L, MR WA X and Y ane as described above; and still

ot her aryl pyrroles of the inventi on, u8eful as nolluscicidal agents, are
depicted by fornulas VI and VII: 3 EP.0 312 723 Bl y N R 10
(Vt) wherein A, L, M, R, W, X and Y are as (lascdbedblavei n A, L, M R W X and Y are as
descri bed adwther préferesidaraup df halinseitidal aylpyrrglésyf thisGhwestion Bretréreespmiadchyt forowladik: e
those in which Ais hydrogen, Cl1-C4 al koxynethyl or benzyl optionally
substituted with one or two Q- A al kyl, Cl1-C4 al koxy or hal ogen groups; W
is ON®r 15 NO2; L is hydrQogn, F, or . Br; Xand Y are each F, C, Br or
CFG Mis H F. d, Br, CFa OCF3, OCH2CF9, S02| CHs, CN,
OCF2CHF2, OCHF2, SCHa or ®rogen. Preferred fornula 11
corrpounds whi ch are especi e as nol L{; gi cidal agents are those
whevei )| A is hydrogen, C1Y¥C4 gl kox lg or be 3 optionally substituted
with one or two G -C4 alkyl, G -

wherein A, L, M, R, W, X and Y are as described above.
Anocther group of preferred arylpyrroles of the invention which are useful for the control of mollusks are
depicted by formula IV:

25

30
(IV)
35
wherein A, L, M, R, W, X and Y are as described above.
40 Yet another group of molluscicidal arylpyrroles of this invention are delineated by formula V:
45

50 (V)

55 wherein A, L, M R, W, X and Y are as described above; and still other arylpyrroles of the invention, useful
as molluscicidal agents, are depicted by formulas VI and VIl



C4 al koxy or hal ogen groups; Wis CN, X and Y are each independently F, d
or;Bri-<Lis H F, d or Br and 20 Mis H F, d, Br, CF3, CH3, OCH3, OCF3,
‘OCH2CF3, SO2CH3, ON, OCF2CHF2, EPIOF31278B or NO2 and R i s hydrogen. O her
formula 11 conpounds that are highly effective as nolluscicidal agents are
those in which Ais hydrogen, Cl1 -C4 al koxynethyl or benzyl optionally

substituted with one or two G -C4 alkyl, Cl1 -C4 al koxy or hal ogen groups;

L is hydrogen; Mis hydr en, or™ Ry '15 F. d, Br, CFa or OCFa; W
is NO2 and X 2s and Y ndepénd xor CF3 [llustrative
of sqme of the nost effe nSCi Ci (g N\ ol es of the present

I nvention are: 4,5- di 24(3, 4- dlchlrrop : Ml)pyrrole 3-carbo nitrile;

4, 5-di chl oro-2-[ p- trlfludronﬁthoxy)phenyl]pyrrole - carbonitrile;
4- br ono- 5- chl or o- 2- (p-chl orophenyl ) pyrrol e-3-carbo 30 nitrile;

5- brono- 4-chl oro- 2- (3, 4-di chl or ophenyl ) pyrrol e- 3-carbo nitrile;
4, 5-dé chl or o- 2- (0- chl or oph&WY1 ) pyrrol e-3- car B¥hEt ri | e

2- (p- bronmophenyl ) -4, 5-di chl oropyrrol e-3-carbonitrile;

4, 5- di cwherriroA, 2, MR WA Xaand Yraref dsidescibgd-abavey | ) pyrr ol e- 3- carbonitrile;

4, 5- di br oirefePreq forraulan! arylpyinlesi ofrthe jpvantidnyere thoserimivkictGA isdwirogen, Cilat aikowethvl
4, 5-di bw&mlzomem&hﬂ@m%mm 9F o | Ca=C3 alicdly Grofei aloky er; haldgen groups; W is CN or
4, 5- @ bN@ard-i9hydrgem(Fof Pflecﬂa@l'é G196 §F ¢ M s, F. Cl, Br, CFs, CHa, OCH,,
4, 5- di cﬂ?%r BCHCF 9 SQ2Clsc HEgr§Ght ar NOacand i js hydrogen. 1 j | e 1

- benzy P?f‘ﬂ'la‘& ?’6‘!"6 "2 °wda. FR?F\' | FtP’E)Iaé @"“sc'c'dﬂa?% %9 fhoge
4 5- d| b 1 Ais dragea1 t4ed wnthr?g -C4 alkyl, Cy-
2.3/ di bf*o _xy49r J ’:ﬁ rag r hm epen enlyF Clo rLls . F, Cl or Br and
21 (p _21br Q‘% lBj' (% ? 8y ¢ C Clagl, 8N OCF,CHF2, OCHF2, SCHa or NO2 and
2,3-dic %g:’ r Iatl'i {1 Qha %& eoasst MLQ]CIdal htk QJeethose in which A is
4, 5-di Cmd &, €:- I:%o &&%&l}' ;b @01-04 alkyl, Ci-Cy alkoxy or
4, 5- di chlEdgrdi a}s&n Ry, P! @- ch’nr @nent éa By or OCFa; W is NOz and X
4, 5- df CAHIO dps &k Eéb\é dawty @ B?b gar bonitril

2, 3-di chl quarabve(dps6hé of B hRBYdMmbctids ﬂioitk&@dﬂ E@ipﬁ’roles of the present invention are: 4,5-
2- br onDgiehidedi-@{aichiofopheafipPidiessel ) - 4- ni tropyrrol e;

2, 3- di b4, HdiéHbre2Hparifpriomstidxypheiyiipyegkys-r ol e;

2, 3-di césriohivied4-bioint-G-chierpi2amtidpaphenyi)@irole-3-carbo

3- br edqronitdlectibrom@4-dhloro-243n-dehforapbanghdynolé-B-vaba - prittile] v ) pyrrole; 60
5- Chl or 45-gick{i@o-2{cekihiolvplingl)peaterS-yarkionitrilar@{dlwaryopbeériyl)-#.p-dithloropyrrole-3-carbonitrile;
(trifl ubS-dtiarorgHoamtrifladrep-Blybpwrledt t r ¢arkonitrile;

5- Br ono42diprampRror.oiiiueg-proydpyriolerdccadbo ( t pitrlid; uor onet hyl ) pyrrol e;

2- ( p- cht-&ribgmerya-ghlomphenybryirelerd-gareaniie:) pyr r ol e- 3- car bo nitrile;

3- 8TP§)n‘b5'€'b WP‘PﬂRJQh' 9HY3’°'2'3'ﬁ?'?9“5"@- (t rifluoromethyl) pyrrole;
4- Br ono? @du(: (}q role-3-carbo  nitrile;

- (g¥ hoxyhRe 3H' '°B'° E’nywﬁa@%m@ar bonitrile; 55

4- Chl or 02 -‘ '?¥H?' 3. nitro-5-
-| nr- yrrole
(trlflu--rc gplchlo ole
2-(25°BQ_IC4"§ H apgép'r J?%Byl) 4,5-bis-(tri
Hr&x "gw
itr

fluoro
2-(2, 5- -(trifluoro met hyl ) pyrrol e;

»‘r di1d-adtn
5-[ p- (T“, ,m&%ﬁ@p&%g{@m&{“},@yrro | e-2, 4-di carbo nitrile;

45 2,3-dichloro-5-(p-chlorophenyl)-4-nitropyrrole;
2-bromo-3-chloro-5-(p-chlorophenyl)-4-nitropyrrole;
2,3-dibromo-5-(p-chlorophenyl-4-nitropyrrols;
2,3-dichloro-4-nitro-5-phenylpyrrole;
3-bromo-2-chloro-4-nitro-5~(«,a,a-trifluoro-p-tolyl)  pyrrole;

60 5-Chloro-2-(3,4-dichlorophenyl)-1-(methoxymethyl)-4-  (trifluoromethyl-pyrrole-3-carbonitrile;
5-Bromo-2-{m-fluorophenyl)-3-nitro-4-(trifluoromethyl)  pyrrole;
2-(p-chlorophenyl)-5-(trifluoromethyl)pyrrole-3-carbo  nitrile;
3-Bromo-5-(m-fluorophenyl)-4-nitro-2-(trifluoromethyl)  pyrrole;
4-Bromo-2-(p-chlorophenyl)-1-(ethoxymethyl)-5-(trifluoromethyl)pyrrole-3-carbonitrile;

65 4-Chloro-2-(3,5-dichloro-4-methylphenyl)-3-nitro-5-  (trifluoromethyl)pyrrole;
2-(2-Bromo-4-chlorophenyl)-1-(2-propynyl)-4,5-bis-(tri  fluoromethyl)pyrrole-3-carbonitrile;
2-(2,5-Difluorophenyl)-3-nitro-4,5-bis-(trifluoro — methyl)pyrrole;
5-[p~(Trifluoromethoxy)phenyllpyrrole-2,4-dicarbo  nitrile;

q
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4 EP 0 312 723 Bl 5-(p- D net hyl am nephenyl)-4-nitropyrrol e-2-carbo
nNigrit-e, 3-B romo-5-(p-chlorophenyl)pyrrol e-2,4-dicarbonitrile;

"4- Br 6no- 2- ( p- chl orophenyl ) -5-ni t rTEHOPBIBFRB B car bo nitrile;
5- (p- Met hyl t hi ophenyl ) - (trlfl uoronethyl)pyrrol e-2,4-

di carbonitril e @@;ﬂgph" o i c805 m}“a a- trlfluoro p-tolyl)-3-(tri

fl uoronme
4- Ch|0r0-4_-r on 3en dlarb |tr||e Itrlle
2- (m Met ,yatg ro e q;o mrﬂ,yrrole
- 3- car ponjig ? rﬂro-&g( i i rS’B‘iBIy Ie zreaibtm.reB nitro-4-(tri
| uor oNMetaBoldX b cRbBphery , | Xarboni tril 10
5- ( p- Et hanmwdifahdauit 0951 (f}mmuranremw,fyrra& e %&@amm nitrile;
2- Br onD- 2:F0mdn- Wﬂumpﬂeaylﬁ AetEYI-BARBAML I KibPomethyhpyrrole;
2- Chl oro-z&hé@;pﬁndé.shu.e{rmmyl )-4-nitropyrrole-3- carbonitrile;

1- Benzigl 4-~(p-Ethtresidingiphedil)-Biittgp@otesd-garkid- ( tritiié;l uor onet hyl )

pyr r ol e- 2-BrandaBphebyipyrrelp-32-dicabanitdie;5- ( m br omophenyl ) pyrrol e- 3-carbonitril e;

15  2- Br2gGhivroi5-(3Syslichidopheoylfrenitmpyryatesd- hy lcarBonitile;c hl or ophenyl )

- 3- ni t r opyBenzyl-&nitr@5-{pRihlorophrnyibe-fiitieergrheigmr ol ryrrBle-Gzarbonitiile:i | e;

5- ( p- Br orxfhleea-Br{m-bromaphefiybityirole-8-c@bontile;opyr r ol e;

2- Br ons- Q—W@%?@mbmpmmmewmwcwof@hew)pr obgiireple;

met hyl - 4%%‘?"?’?’1‘?]%!’%’8’1‘!?’?)" PTilE. 3- carbonitrile;

2- Br onp- F@-BrorRphspdAf gﬂ" FHPWQ?-’ -(trifluor
nyl

pyrrol e; SZ0°m* _(3[ g "b m\% nyle%'( |-?{tpfiup>émétp¥pmfm§arbon|tr|Ie
Fﬁ’r?: 56%: ::E: I{Eﬁ' ﬁ:‘ ! i uorome Byrroe?frjarbom TRl hoxyrmet hyl - 3-ni tro-2-
4- Chl or 0xplobes 8 D)

gritro-5-(trifluoro
Sritkiles 1 1 uor onet hyl)

ﬁ yié%’f y"s'"“m'z' Jj’pfz%e;:gwéone

car boni t g &no. 0 ;gé' "
met hyl') pyL-Blofo- RS R pithth X i\ﬁh"‘yﬁfmug
Pyr ol 8- 3:e4R-RRubrbp hbﬁ‘yl)- 70-3,51bis-(trifluoro methyl)pyrrole

-Ethyl -244p vfd;mwm&wﬁeh«yﬁasi&hﬂemao&e@: I Spy('rBIBJZfSId!éﬁﬂb&utnle,

net hyl) msrmtﬂ:l-stm.él-tr#m&o @m&)ﬁyhbmra&b@now)aﬁet hyl - 5- (m chl or ophenyl')

pyr r ol e- 2.Chioth-5@ichiooi2iniettyhenyl)pyrrole-2,3-  dicarbonitrile;

3-NiJt 1 0- HBronsos-{3/4+dibrdn@pion{l)-2-aitroplyirgass-tapboe - hitdier bo nitrile;

4- Chl aw0-18¢1 (Mbtroky)eiiiy}-52p-ohidréphbryhaiyiiupy 1 meetyhsyyr8le-2,3-dicarbonitrile;

di car bonist(p-lsbrropyiphdbiyyAoitr&-4-(tBfludroaisthyllo D pyreleyB-carbBnitrilet r opyr r ol e- 3- car bo
nitril e; 43¥iloro-5-@8,4-djfigcromdiyiendisoyprenyipyrioles - ( pcabdniiiophenyl ) - 4- (trifluoro
met hyl ) pﬁr?rm&-scwo@amﬁ?mg@wm:‘? p | |

5- | sopr © axg)mef raroromennpnyilor cyrbonitrile;

pyl(’ Pol"é g_(@,gg' ogpfpme%@lphenylﬂ-n|tro-3-g'|fluoro get%?rm 4

4- Chl oro-zﬂ’J‘E"EY'PX"?HH’G'B‘?"Eﬂ'?‘M'%yI endj o phen | )pyrrol e-
3icar bonlzt(? 1°5'°'4:§h'8'|°6'}?6¥')24 'elﬂ' lec é'ﬁ Bhenyl ) - 4- ni tropyrrol e;
G L) Tg g{@ oo ?‘P’th T el BRI

pyrrol e- 4-

2-(3,5°Di 2f{ s .ﬁfy (ﬁﬁMémyn&n&E—&w i’ﬁgl:ﬁ.iﬁféf” 0

met hyl pyr. ré'?o 5-(3-ch|oro-4-methoxy)pyrrole-2 -carbonitrile;
3-Bromo-5-(m-bromophenyl)-2-nitropyrrole;
3,4-Dibromo-5-(3,4-dichlorophenyl)pyrrole-2-carbo  nitrile;

45 2-(3-Chloro-4-cyanophenyl)-5-nitro-3,4-dichloropyrrole;
3-Chloro-1-(p-methoxybenzyl)-5-(3,4-difluorophenyl)-4-  (trifluoromethyl)pyrrole-2-carbonitrile;
3-Bromo-5-(3,5-dibromo-p-tolyl)-2-nitro-4-(trifluoro  methyl)pyrrole;
1-(2,3,3-Trichloroally)-5-(p-chlorophenyl-3-(trifluor  omethyl)pyrrole-2-carbonitrile;
2-(p-lodophenyl)-5-nitro-4-(trifluoromethyl)pyrrole;

50 4-Chloro-5-(m-isopropylphenyl)-3-(trifluoromethyl) pyrrole~2-carbonitrile;
3-Bromo-1-methyl-2-(3-fluoro-4-methylphenyl)-2-nitro-  3-(trifluoromethyl)pyrrole;
5~(p-Bromophenyl)-1-isopropyl-3,4-bis-(trifluoromethyl) pyrrole-2-carbonitrile;
2-(3,5-Dichloro-4-methylthiophenyl)-5-nitro-3,4-bis-  (trifluoromethyl)pyrrole;
5-(m-Difluoromethoxyphenyl)pyrrole-2,3-dicarbonitrile;

55 5-(3-Bromo-4-cyanophenyl)-2-nitropyrrole-3-carbo nitrile;
4-Chloro-1-methoxymethyl-5-(p-bromophenyl)pyrrole-2,3-  dicarbonitrile;
4-Bromo-5-(2,6-dichloro-4-methylthiophenyl)-2-nitropyr  role-3-carbonitrile;
1-[(p-Bromophenoxy)methyl]-5-(m-trifluoromethylphenyl)-4-(trifluoromethyl)pyrrole-2,3-dicarbo nitrile;

5



2- Phenyl pyrrol e- 3, 4-dicarbonitrile; .

2-{(s2- Brigno- 4- chl or ophenyl ) - 4- ni t ropyrrol e- 3-carbo nitrile;
2- Br ono- 5- phenyl pyrrol e- 3, 4-di czﬁr"dgéﬁ?a:*l

5-Chloro-2-(3,4 d| brormphenyl) 1 -nethyl - 4- nitropyrrol e-

3- car bopi, t 4 - p- nyI |quororrethyI)pyrroIe34-

di car bo ( 'liap W) "' :ﬁfﬂé '& é °§;le_ Eb ‘" SI&JI fl uoronet hyl) pyrrol e- 3-
car boni 5_ !542_53 [ -hs‘-’ 155 ylf th xy pyrrol e-2-carbonitrile;

3- Brono 'eg: Fr&l emtr oL

3, 4- [gbé o,ﬁo_ﬁ_ ;qg nftb3 yro s car bo nitrile,;

45 N ,%gwﬂpygma.gqglgg,gy,{,tgng n| 4 di chl oropyrrol e;

3- Chl or g(%ﬁlanmmwa&wyyrbméars&ﬂe dl I uor ophenyl ) - 4-

(trifl useemaishy b-HipnerophbshRmoR2Qtabs i | Rtrle;

3- Br onD4-Broma 253, 8l dibhiaropheri)5antispyrrold-3ni t édrbofitrife: 11 f | uor o

met hyé ) pya;4mibremopheryd-3}tiffiorbmistbifjpeiralead 4-y ) dirarbnitdil or ophenyl - 3- (tri fl uor
onet hyl 24my-Chlabghedy)esenitiooririfludrdnesthylipyrrole-  3-carbonitrile;

2- ( p- | obBIMerdy(B.5-diBhigro-t-difluotontethokyihengh) O Nwiyinojd-3-paronitlles; 50

4- Chl or &BRmork(2.S-diblompshemtidmijttopBrolet r i f | uor onet hyl )

pyr r ol e2¥Diprmedir{pchiorprhenyipyBiolgrrearbonitrile;

- et Wy ZQ‘DPQO"M%?Q“W%’EQ"Q?F pReRYYol9i- 2- ni t r o-

3- (trif PREMSHe yPdthydroxye 4‘IQI"o m‘@??gi Rytrole-2-carbonitrile;
( "ng z" tt‘ methylph "V?)py’m'e pyrrol e-2-carbonitrile;

Ior -5-nitrg-3z
- sopro 3 L o i
2:(3, 5- BQIP reIn gm o?ém IGordm yﬁ t réyn?o{lbwl Bf's-

( t\u f n _ “h n » [T
o lo];nef i 52(t lu rom rFo’erZ c;arbg%tnle,
gE?B ) j‘%ﬁﬁggig 6% 'ntrs:ét;r{' r%? r n " © nitrile;

4- Chl or 5)— rg,grrole23-

di car bO§1t3f4Lr_§| hfompﬁe ;ﬁFFHe- 5,;%“60" lghl oro- -net hyl t hi ophenyl ) - 2-ni t r opyr
r ol eyg3- ﬁ%ﬁ&ﬁﬁ-ﬁ-ﬁ\bﬁﬁphe Ayl)-5-nitropyrrole-2-carbo nitrile
- [ ( p- Br $BRRMEAROZNIEHRG-Biethyihtobhnfplridig O Qelatcswrﬂh@nyl )-4-(trifluoronethyl)py
I r ol e- 24-gn-Blofmapnamyl)-3-chioro-5-nitropyrrole-2-carbo  nitrid}i trile; 5 EP 0 312 723 Bl
5- ( a- Nap{ptAtytanhiddphenyi)i4cttrifhiotdimiethilipyedle®t hydichiyritile] eo- 3-
cag boni 4-(m-Beimopheii)snitrots-({riBudtonatyhpdtrole-2d uasambmkiley | phenyl ) pyrr ol e- 2-
car beni 4-Chibre-3-(B4-dithiapapberh-{ -1-Bepdnylipyreies p h240arbonitde; ni t r opyr r ol e;
5- ( m Cy3RophdridineByidninaphdnyipE-oitreryhglé;) pyr r ol e- 2- car bo
ni tril el-3@-DichlopbérRylE3-(rablorphes]f-thjlong ) - Bethylpyrled2-¢arhonifrlesior onet hyl )

pyr r ol e2-Nigo-Bp- gmﬂmr onyPri(triftuprie- 2 methyibryerelesoni tri | e;
2- (3, 4- Bi3dseren-bieny '!PVWP'Q ?fPQ!iltféﬂvS carbonitrile;
3- Br dhot-{-Fhylsy 'f°d¥'l?,’}? Wg" @lt"ﬂe 4- di car bo
nitri| e>Brme(Amethox %hyﬁ'sd? ‘F’B '%’ @”’H'P?W&W’P?WF'E’ 3-
carbonit ?l% g '°h' oyl Spit rrg nitglot + i f1 uor onet hyl ) pyrrol e-2, 4-
di car bo °T°8 °" ﬁ %_ 't“ (t rifluoromethyl)pyrrole-

3- car pohlt hy i')f:m: %?;3 }t ! uor onet hoxyphenyl
443 gr '%5 ace mld yl]pyrro -2 carbon rile; yp yl)
4-

pyrrol es oﬁigr &Jh r@l) -1-propargylpyrrole-2-carbo  nitrile;
2-Bromo-3-(0-bromophenyl)-5-nitropyrrole;
4-(p-Chlorophenyl)-3,5-dichloro-1-(2,3,3-trichloroally) pyrrole~2-carbonitrile;
3-Bromo-5-chloro-4-(p-chlorophenyl)-2-nitropyrrole;

45 5-Bromo-4-[p-(2,2-dichloro-1,1-difluorosthoxy)phenyl]  -3-(trifluoromethyi)pyrrole-2-carbonitrile;
2-Chloro-3-(2-bromo-4-ethyithiophenyl)-5-nitro-4-(tri  fluoromethyl)pyrrole;
3-(3-Bromo-4-acetylphenyl)-5-(trifluoromethyl)pyrrole-  2-carbonitrile;
1-Cyano-3-(3,4-dibromophenyl)-5-nitro-2-(irifluoro  methyl)pyrrole;
3-Bromo-1-methoxymethyl-4-(m-trifluoromethyl)-5-(fri  fluoromethyl)pyrrole-2-carbonitrile;

50 3-(p-Chlorophenyl)-4-iodo-5-nitro-2-(trifluoromethyt) pyrrole;
4-(p-Bromophenyl)-1-[(1-ethoxy)ethyi]-3,5-di-(trifluor  omethyl)pyrrole-2-carbonitrile;
3-(2-Bromo-4-methoxyphenyl)-5-nitro-2 4-di-(trifluoro  methyl)pyrrole;
3-(p-Chlorodiflucromethoxyphenyl)pyrrole-2,5-dicarbo nitrile;
2-(p-Isobutyrylaminophenyl)-5-nitropyrrole-2-carbo  nitrile;

55 3-Bromo-4-(3,4-dimethoxyphenyl)pyrrole-2,5-dicarbo nitrile;
4-Chloro-3-(p-chlorophenyl)-1-isopropyloxycarbonyl ~ methyl)-5-nitropyrrole-2-carbonitrile;
3-(o-Bromophenyl)4-(trifluoromethyl)pyrrole-2,6-  dicarbonitrile;
1-(2-Chloroethyl)-3-(3,4-dichlorophenyl)-4-(trifluoro  methyl)pyrrole-2-carbonitrile;



2- Brono-4( 2, 5-di bronophenyl ) -5-ni tropyrrol e;
2,.3- Drbrono- 4- (p- chl orophenyl ) pyrrol e-5-carbonitrile; 16
'2,3-Dichl oro-4-(3,-difl uorophenyI§P93h??%Bllrrol e:
5- Br ono- 3- (p chI orophenyl) 1 hydroxyet hyl -4-(tri
f2| glr gﬁt% r% tg arpl?lo Eir% Pkr\?rf rrolz- gartro]mfnleo
meftyl ph ﬂﬂ opﬂenyl itro p((ml uoro
phen |f| ororaethyl)pyrrole - ca onitrile;
5- (3- Bronmy mmm Ao 20 n&i@ﬁ SR
2-car b?”'ﬂhﬁdﬂlyﬁb[a%: anh?I) eriy b1 RRE NYaidartonifilel I (trifluoronethyl)
pyrrol e; 4a94.n.c orasfem erRLﬂanBﬁlﬁBW) - et hyl t hi omet hyl - 5- (tri

f | uor onetyymlerdmophéryipt 3arl§'0?rl' hilk 5cchloropyrrole-  2,3-dicarbonitrile;

3- ( 4- Br omtBreinc4-@isaithoidvilnetitinésiifiipReny-R1 U nfrofyrroleBicarbonitrile;

f | uor onmet4kjy-Chigrgphenyiiar-(2,2,2-trifluoroethyl)-5-(tri  fluoromethyl)pyrrole-2,3-dicarbonitrile;

4- ( p- Gal @rEpDhietlgrbphetl)@-ritioss-(fifludrdmethyl) O Meplyingid-3-mytronitriies - 2-

car boni t 2iGhiero-B@{cRler8-4i-éthytacetprhidoppbnyl) 2- mytrole3-4arbonitile- (tri f| uoro

met hyl ) pyeriraceed-@Irgh®;40-opyiphenybphiray | pysipler ol e- 2, 5-di carbonitrile; 26

4- ( 2- Br o#=Dichieer41PSrglichiprpi4ymethylifiaph 9r r clyesole3-eashaniyile;

nitrile; 2&0fremel-@4(dibranoghenpiymethyik (ﬁ’é’hh | t phesyhoniyapyrale: r ol e-

2,5-di% aﬂﬁ%ﬁﬁompﬁcéanontwcwmhw ) ng"?eﬂ!g chipyFe-dcahantiidy r r ol e- 2- car bo

nitrile; 2Bqme-Tymathviniyg fr '"°4°‘%1 PPt | Rreoret h\zﬁ) rrol e-2, 5-
CS%PT}H'E{ hyI )pyrrol e-2-

di car bon|4t( ' °ph ANYPis{ih t e D58 9"3")
car boB| t rsl‘?ﬁ[ ggene gy % - "HZ&%I CH‘F%\‘ (%S& ’ INE 'eﬁ‘??% @genyl )pyrrol e-
2icar bonit rol e;
- (3, 40y ”E Qﬁf’g@“% fﬁh J’S §9ﬁ s e,n&m)?ygm(e ;’7 e
-2 t (4-| loroph thyl)-4-nitro-2,5-di-(trifiu hyl |
2> NitT oo :g‘(fem gf C orogé I.e oxy me (ﬁt n ro -(trifiuoromethyl) pyrrole;
met hyl )py;rp;,@éo pioh a g&;{gﬂ, yrmeqoaéf.ﬁa er,y pyrrol e-2,4-dicarbonitrile; 36
4- (p- Ez%hyslm @ h1Br0A ek

mﬁoio HoyRoé-b.8 ea?caﬁba.ﬁnma nitrile;
5- Br onD- echidroplamusutiohyydmkydind-anitiol | GRpheks-o-edNsMle:

pyr r ol e- 3.3s-Obrmolacipinoptohy)-s-(trifluoromethyl)  pyrrole-2,3-dicarbonitrile;

2- Chl or 0-444-Chlord-2ariethigipengipiserydpyithforiathiyik3s D Y hitr@b-<tritBioromethyl)pyrrole-2-carbonitrile;
carboni t sidramo-43(3 4lichibraptenylfieldisibofontethiyl) r i folyuae-Boationkrie; pyr r ol e- 2, +

di car o ni2tQhlotoed-(m4diffperoinetbiaxpihemytynittopyrroter 0- 2- (tri f | uor omef t yl )pyrrol e- 3-
car boni t n2.ePib@opheaoxyr@ithyiirdcm<hiproptiehyiatrhy | fblglemethrl)dm%m;ﬂorIWF rol e-2-
car boni t ﬁr@-Bmmmmmhenyll-bn-mz’rmpwmvp- 1-pwraigar gyl pyrrol e- 2-car bo

nitril e; 342.48-Oigblogphenyilpyn diegghonitrii: nj t r opyrrol e;

4- (p- Chl aﬂbPrpﬁeﬁvhlymwemdr(e' ogmgihy!)-4-pitro 3 purioler2cabenitdlay | v)
pyrr ol3- §_ r@nyl)g =({iscbutyloxymethy! pyrrole-s-carbomtnle

Br ono- 5- & ?B’PW&T& Phany-5 mm“ P;m "ﬂ??r o '?bP'Btf"@ 46

_53\51(7 ? m)f q » %%' @ﬂfnq?t Ry ] ngéome)ﬁm)&rrole-x clrbomtnle
e gaﬁﬁ%ﬁagh&.@é kel

;I ?grggg%ﬁ‘ - B ° (24“;:' %O_chgl)% Til:g)r onet hyl ) pyrrol e-

2- Carbo”'4%HcL§r§2 3,2- ﬁ&&i 2 'rﬁtémo P lygibye-3-camsohitrier O- 2- (tri fluoro

u
met hyl ) pyisloitkdiio-1 -mifiRFotHus mdisémoh.&nefluorormt hyl)-5-(tri
fl uorQaeuh;aichlewar(@h-arcraorsp%mﬁletmlp rfae careon(trne Chl or ophenyl ) - 4-i odo- 5- ni
tro- 2- (t ejsidicheroamiolSyh-ltriflucromethoxy)phenyl]  pyrwler ol e;  4- (p- Bromophenyl ) -1 -((1

- et hoxy) estaichibro2:[mdiucrométhdx))pinyllpyrrole-3-  carbonitrile;

onet hyl ) pprdichibre-243,¢-gickiaophbryl)i1 @jethylpyrrole-3-  carbonitrile;

3- (1 2- Br orB-dithionei5HpEhqeorbenyl) ) -nethyk-4-mito- 2, pyrde;- (tri f | uoro

met hylsy ppnd ol e;
4-bromo-5-chloro-2-(p-chlorophenyl)-1-methylpyrrole-3-carbonitrile.
5-chloro-2-(3,4-dichlorophenyl)-4-fluoropyrrole-3-carbonitrile
2-bromo-5-(p-chlorophenyl)-1-(ethoxymethyl-4-fluoropyrrole-3-carbonitrile
3-bromo-5-(p-chlorophenyl)-2-fluoro-4-nitropyrrole

56 The molluscicidal arylpyrrole compounds of formula |, wherein A is hydrogen; W is CN and L, M and R

are as described above, can be prepared by reacting N-formyl-DL-phenyl-glycine or a substituted N-formyi-
phenylglycine represented by the structure formula VIIi: -



3- (p-Chl or odi f1 uor omet hoxyphenyl ) pyrrol-e- 2, 5- di car bo
nitrite, 2-(p- tsobutyryl am nophenyl )-5-ni t ropyrrol e- 2-carbo
Mitrile: 66  3-Brono-4- (3, 4-di M8t %Qiyl)pyrroleZSdlcarbo
nitrile; 4-Chloro-3-(p-chlorophenyl)-1-isopropyl oxycarbonyl
met hyl ) - 5-ni tropyrrol e- 2- carbonltrlle
3- (0- Bronophenyl ) 4- (tkifl uo omethyl)&ﬂ Bl e-2, 5-
di carbonitrile; 1-(2-Ch %hyl) ,8/(3 4- di chl orophenyl )-4-(trifluoro
met hyl ) pyrrol e-2-carbon{tsi | CHP 0 312 723 Blvir!)
4- (4-gBronmo- 3-trifl uor oppe kexypheny™N- 3- chl or opyrrol e- ‘2-
carbonitrile; 3-BronoH4-( ji - di chl or dptheriyl0) - 1 -i sopropyl -2-nitro
pyrrol e; 4-(3-Mthoxy-4-cyanophenyl)-3-(trifl uoronet hyl ) pyrrol e
-2-carbonitrile; 1-(3,4-Di8nl orobenzyl) 4--(2- et hyl - 4-i odophenyl ) - 2-
nitro-3-trifluoromethylpryrrole; 5
- Met Iy | whrdirBl. ts-H]iF( Clrar B; tRoano rmearhyhc)\rh’mepaphénpyﬂr@l-ca alky[3€1-Cs alkoxy, C1-Cs alkylthio,
di car bo®@i-Ca alkyisylfingl, C3-Cé alkylsulidngl cyatme AyCl,) BrA-nitiot €3 pRiICF £, 82G0 areRaBnaridrwhbrean
4- ( m Br wiirogrth eosjtions-ahd werbbmmhuwymwd@ph -ame ftd \ehichpheyrare attached, M and R may form
2, 3- di caingdmivkieh MB repBs@ptsdhepstaictyrs: 6- di chl or o- 4- et hanesul fi nyl phenyl -
ni t r opyCHr@. QCEQ-196ni tril e; 4-(p-Chl orophenyl)-1
-(2,% 2-trifluoroethyl)-5-(tri . fluoronethyl)pyrrole-2,3-dicarbonitrile;
70 4-(3,5-Di chl orophenyl )-2-nitrg:5-(trifluoronethyl)
pyrrol e-3-carbonitrile; 2-Chlor chl or o- 4- N- net hyl acet am dophenyl )
pyrrole 3-carbonitrile; 2-Brono-4-(3-brjono-4-n-propyl phenyl)-3-nitro
pyer ol e; 2,5-Dichloro-4-(3,5-dichtloro-{4-ngt hyl t hi ophenyl )
pyrrol e- 3- carbonltrlle 2, 5- Di bgono-
-(2, 4-di br onophenoxymnet hyI )-3-(p-
phenyl - 4-nitropyrrole; 75
4- (3- Br 9 idhn 6 /YRS ANY, ICHF2 THRCIV @Fﬁnnsrc,fdalmoeq%ammo}y or NRsRy; Rs is H or Cy-
pyrrg eCﬁaﬂ&ﬁ“bW tg, da%lkyl%? RIGUTR: & H or C1-C; alkyl and n is an integer of 0, 1 or 2; with at least
- met hyl an3eduivhiem -ahmo(iit , ot .a22-EHidréaeryRhifiteParid Otwy | g three equivalentd Yf BkiE anhydride. The
4- (p- Cheatieib eshglictedlat arl dleviaiedl JemPurtlii] rafbriablpatiolit 0k ltdifo0eC.
met hyl ) py Mhelesctich can b Mustrated hefoliows:
44( 3, 4- Met hyl enedi oxyphenyl )-3-nitro-2-(trifluoro met hyl ) pyrrol e;

5- Chboor 0- 4- ( 3- chl or o-4- thri f | uogpget hoxyphenyl ) -2-(tri
quororrethyI)pyrroIe-on‘(tflle 20 QY Ac,0

2- Br ono- 3- (3, 4-di chl or'y yﬁQl et hyIthlbmaﬂwl 4-
nitro-5-(trifl uorometdy pyrro’f H=0

4-[ p- (tetrafl uoroethoxy)phenyl]- 2, 5-di Arifluoro

met h$A ) pyrrol e-3-carbonitrile; 3- (3 \om)k4 acet oxyphenyl) 1
- (3, 4-di chl or ophenoxy —
methyl ) -4-nitro-2, 5-di - (‘“Fitf1 uor onet hwyl )

4- (p- Bronophenyl ) - 1- [ (2- met hoxy) et hyl | pyr - 2, 3- di carbonitrile;

4- (-m | sopropi onam dophenyl ) -3-nitropyrrol e- 2-carbo nitrile;
25 >- B ap ré’bt( ‘j:g s Bre rzé?’?_(. rﬂﬁet'f hen l)p rrole-3-car-

di car b%h&r{é é &%-. i) Efb "&F 9 5-Haf t@%%ﬁf dyfrGle-3-
pyrrol eca%oh‘,ﬁre. iQ'?daBJy ﬁeve bf ohofthe 4Heve ke BW% ﬁrﬁé ér 2%9]1:9&]?5&1 yl)

pyrr Ol eshdnyBpyitoledtdardBrittiie Witk at I@as{ S0l & DeqtivalEHid vt a&hﬁmh |id& bromine or chlorine,
-1 sogyr Qﬁ’)ﬂet&éseﬁ&tohh( solvent such as dioxane, THF, acetic acid or a chlorinated hydrocarbon solvent. For
Ni t r 0- Sprépafatidnl 6tCd MERShAY Ipyriye- 3k tnifileC @b P abduk i1 @yjuivalent of the halogenating agent is
5- Br onmreduiréd3 wherekisCfrbgaratigh et a\tinio br {ribdid pynolearcaibbnittilp requires 2 to 3 equivalents of said
pyr r ol ehadgenating@gérit.r'Wihea ;suldky! chioride or sulfuryl bromide is used the reaction is generally conducted
2- Chl orap-a3enipwratiire’ balosw abowtt40 OX whwareferably Betwaen 100 apd 8GriGz but when elemental bromine is
s0 employed, the reaction is usually conducted at about 30-40°C. Other effective halogenating agents that
may be employed in these reactions include sodium hypochlorite, t-butylhypochlorite, N-bromosuccinimide,

and the like. The reaction may be illustrated as follows: B

55



1- (2, 4- D br oomophenoxynet hyl ) - 4- (m chl er ophenyl ) -5-(tri
flyorongthyl ) pyrrol e-3carbonitrile;

'3- (3-'Br onp- 4- et hoxyphenyl ) - 4- mtrEPQ%Z??&Phoromet hyl )
pyrrole; 3-(2,4,6-Trichlorophenyl)pyrrol e-2,4-dicarbonitrile;
3-(4-Brorm-3-ch| orophenyl ) -1 -(difluororrethyl)-4-nitro
pyrrol e-2-carbonitrile; 3S

5- Brono- 3- ( p- chlouophenyl) 1- (i sobutyl oxymet hyl ) X CN
pyrrol e-3-carbhgnitrile;
3- (4- Bgono- J/mit hyl p en\F/I) 5-chl oro-4-nitropyrrol e-2-

carboni tril éx 3N 2 MNER A hyI ) - Sedpl raif ] woyeonet hyl ) pyr.
nitrile; 3_(31.;q1a hyi-p-l-re-rry-i-x;-r—werl'ry'l'fﬂ- ni % o-
fl uoronet hyl ) pyr.r oke carbonitrile; =~
2, 3-di chl oro-5-(3, 4-di cAl orophenyl )-4-nitropyrrole 40 R

2- (3, 5ndi br ono- 4- met hoxyphenyl ) - 4, 5-di chl or opyrrol e- 3-

carbonitrile; 2,3-dichloro-4-nitro-5-(2,4,6- trlfluorophémyl)pyrrole

4, 5-di brono- 2- (2 3,6-trifluorophenyl)-3-carbonitrile

4, 5-di chl oro-2- (3, 4-di chl orophenyl )-1 - (et hoxynet hyl)

pyr rol e- 3- cEneiesmbie fljcpigenitle Sorppoynds phthe prepent inyantion.nay, aiso ho prepared feanbthp reagtjon | )
pyrrol &- of gaqb@fdjﬁpq or qngabst;gged benzoyl acetonitrile with a 2,2-di(C1-Cs alkoxy)ethylamine in the presence

4. 5- di chlobanrgmatia sojvent teﬁqr@r:?m ﬁ%ﬁ Uf\:ﬁtf_ alk @r@qysno-(substltuted) styrene which is
drphe

(L:)f/l Ir’ Egrlet :; l ::nv Fgr.o}g?hgo T( rfmw{up trfﬂfuﬂ' '%E-crrag?t I% @(IB%S-E?%?.E?%%@(’ ﬂez;cﬁgz;

caLbonlt 1 nethylpyrrole 3-
carborttrile: 2,3-dichl oro 5 (p chI orophenyl) 1 -methyl-4-nitro
pyrrole; 50 and 4- brorm-'-S-chI Q O 2- (p-chl orophenyl)-1

- et hyl pyrrol e- 3- car bonkyrt v/
5-chl oro-2- (3, 4-dichl or iz 4-f | uoropyn;nﬁ..?cﬁs( wopnitrile

2- br orgg- 5- (p- chl or ophenyAX (\e__h Ky et hyl | uor f/rzrol e-3-carbonitrile
3- br ono- 5- ( p- chl or ophenyl ) - 2- quoro 4-nitropyrrole 56 - The

nmoi | usci ci dal aryl pyrrol e conpounds mula 1, wherein A is hydrogen; W
is CNand L, M and R are as descri be ove, can be prepared by reacting
N-{ or nyl - DL- phenyl - gl yci ne or a substiffuted N-fornyl- phenyl gl ycine
represented by the structure fornmula V|jRromatic sgve@312 723 Bl L 3>

~ QC02H cn c~C (M I')  NHCH W R 1o
wherein L is H F, d or Br; Rand Mare each independently H G -Ca

al kyl, C1-C3 al koxy, G -Cs ahkylthio, Cl -Ca alkylsulfinyl, G -C3

al kyl sul fonyl, cyano, F, O, B& I\nigTeN ‘¢ R. CF2Z, R2CO or NRsR4 and
when & adj acent positions and K ogether with the carbon atons to
which they are attached, M ang y fo 6-“;9 in which MR represents the
structure: L H 6
CF3CO0,H or
© lue) :

50
wherein Rs is C1-Cs alkyl and L, R and M are as described above.

Aiso in accordance with the present invention formula Il 3-nitro-2-phenylpyrrole and 3-nitro-2-
(substituted)phenylpyrrole compounds can be prepared by reaction of an a-nitroacetophenone or a
substituted a-nitroacetophenone with a 2,2-di(C1-Cs-alkoxy)ethylamine. The reaction is generally conducted

55 in the presence of an inert organic solvent preferably an aromatic solvent, at an elevated temperature to
give an a-(2,2-di(C:-Cs-alkoxy)ethylamino)-g-nitrostyrene or a substituted «o-(2,2-di(C1-Cs-alkoxy)-
ethylamino)-g-nitrostyrene that is converted to the formula il 3-nitro-2-phenylpyrrole or 3-nitro-2-
(substituted)phenylpyrrole by treatment with a mineral acid such as hydrochloric or hydrobromic acid.

9



-OCH20-, -OCF20- or 1520 Zis S(Onor O; R is H F, CHF2, CHFClI or CFs;
R2:is* Cl Cs al kyl, Cl1-C3 alkoxy or NR3R4; Rais Hor C - 25 GCs alkyl: R4
is H™ Cl-Cs alkyl or RsCO, Rs | EPO 23 BI3 alkyl and n is an integer of O,
1 or 2, with at Ieast an equi val.ent anount of a 2-chl oroacryl onitrile and
two to three al ents of on is conduct ed a

A R Ba SR

Convers %aghg I é’ﬁcg"%"m£%&yésw¢"hol e-3-carbonitrile or

2- (sgbstltute car- bonit e to the corresponding formul a
11, 4-halo, 5- halo or 4, 5-di hal 0- 2- (substituted phenyl)pyrrol e- 3-
carbonitrile, is readily achieved by reaction of the above said

2- phenyl pyrrol e- 3- car by | Ioe or 2-(substituted
phenyl ) pyrrol e- 3- car bon{# r¥ -tw,rtolg .ai,nhqa-&hc,aﬁgut_l_ or 2 equivalents of a
sul furyl halide, brom chlorine, 45 in the pregence of a solvent such

as di oxane, THF, acetiC acid or a chlorinated hydrodarbon sol vent. For
preparation of a monohal o pysraole-3- car bonitrile usg of about 1 equival ent
of the hal ogenating agent is ] Marher ease—preparation of a dihalo or
trihalo pyrrole-3-carbonitril qu',,r_Qﬁ ca(di:(h 3 equi val ents of said

hal o#fenati ng agent. \Wen sul ®uryl cH oride of sulfuryl brom de is used the
reaction is generally conducted at g t enper at ure bel ow about 40 * C and

preferably between 0 a and 30 e C, Qi W¥e%1 enental bronine is 60
epployed, the reaction is usually conducted at about 30-40 C. O her
effective hal ogenating agents thatspgay be enployed in these reactions

i ncl tfde sodi um hypochlorite, t-& Fﬁypochl orite, N-bronosuccinimde, and
the like. The reaction may be i

s aLtd as follows: 55 B Nt - .
EP0312723 B1 CN.
5 / LL B3al, CRl; SO

X NpX . ' R NO 10 The')c la 11fcqr
present invention may al so be preLa.%le_LrQ

CN
MOS

X
ogltrlle conpounds of the

/ an
30

In addition to the several methods described in the literature for preparing substituted and unsubstituted
benzoy! acetonitriles, surprisingly we have found that these compounds may also be prepared by reacting
an appropriately substituted benzoyl halide with an alkali metal hydride and an alkyl cyanoacetate, such at

35 t-butyl cyanoacetate, to yield the corresponding t-butyl(benzoyl or substituted benzoyl)cyanoacetate. These
reactions may be graphically illustrated as follows: .

L

40 ” B oc<cu,:, "
C-C1 » NaH + ( A €0-C-20-9¢ (2Hy 3,
A= b |

R N
A : ¢

The thus formed cyanoacetate ester can then be converted to a substituted or unsubstituted benzoyl
acetonitrile by heating the compound in toluene containing p-toluene sulfonic acid. The reaction may be
graphically illustrated as follows:

50

M ' Moo o
.\ PTSA \{(—L\\_g
! CO-C-CO~0CI(CH ) o ey NN
55 T 1 373 1oluene — '
c X=

2

10



15 of a substituted or unsubstituted benzoyl acetonitrile with a

2,.2-di (G -C4 al koxy)ethylam ne in the presence of an aromatic solvent to
form'the a- (2,2-di (G -C4 al koxy) EMQBAT2HB1 6- cyano- (substituted) styrene
which is then converted to the

cai o 5. 3 e o PR ey Rl il atboing St ki ERRLD P ptyp by 20 8RR o,

with conceﬁ}raPe d" Hal t enperature betmeen about 20 * and 40 * C. The

reacti ons may be graphically illustrated as follows: 20 L M 0 25
Q-CN ;4 I HONSRIBLEEELD) 8n8 SO0

Aront at c Sol%re roan RS0 LGS
4CF3C021H or CN 46 R 50 wherein Rs is C, -C4 alkyl and L, R and M are as
descri bed above. Also in accordance with the present invention formula I
3-nitro-2-phenyl pyrrole and 3-nitro-2- (substituted)phenyl pyrrole conpounds
can berwoprepared by redction of an a- ni troacet ophenone or a substituted

a- ni troacet ophgpone with a 2,2-di (G -C4-al koxy)ethylam ne. The reaction is
general ly condut}ed =R the presence .of an inert organic sol vent
preferably an aro~b { vent, at an elevated tenperature to give an
a-(2,2-di (C-C- alko et ani QMmil pVAY nda - ysubstituted

a- (2, 25dl (C1- 4-al )= efhyl a:;?p))-qzl F[)ﬁr os$$?e(n§ tlaaP 3s converted to
the fornula 11 3- phenyl pyrrol ¢ or 3-nitro-2-
(substituted)phgﬂylpyrro e by treatnepzawith a nineral acid such as
hydrochl oric or'hydrobromc acid. 9 P0312723B1 Reaction of the thus
pkepangd ni trophenyl pyrrole with sodi um hypochlorite in the presence of an
i nert 8rganic solvent at a reduced tenperature yields the fornula 11

2, 3-di chl oro-4-nitro-5-phenyl or 5- (substituted)phenylpyrrole. The above

reactlons may be graphically illustrated as follows: 5 10
j ~~~..."Cl CHNaN2 * N2NCI41CH(OClN )8 t O~~~~~~~~~~ f L°
2 L N B mp-c
H 3-C1 4=Cl 91-94
H H 4-OCF3 81-84
L H H 4-Br 113-115
S0 H H 4-CF, 146-147
H H 4-F 98-100
H H . 4=-CN . 127-128
36 H H 4-CF3CH 0 136=139
| H H 4-c113$Q2 127-129
Y
H 3-F 4-F 91-94
o H H 4-c33s 117-119.5
H H 4-cxr2crzo 92~94
3=-Cl 5-Cl 4-CH30 ———
45

50

11



"<N~~~0l 15~~~~~~~~~~~~~~~~~~~~~~~>~~~.15 H NOR CHCH(OCWs )g 20 L~~~ \=
NOR C NCa 25 | N\dQOC

LOCI N5~ 30 I'n addition to the s@&P&31278®lods described in the literature
for preparing substituted and unsubstituted benzoyl acetonitriles,
surprisingly we have found that these conpounds may al so be prepared by
reacting an appropriately substituted ben20é| hal i de with an al kali netal
hydri de and an al kyl cyanoac utyl cyanoacetate, to
yield the corresponding t- butyl(benzoyl or substituted -

benzqyl ) cyanoacet ate. These reactions may be graphically illustrated as
follows: L OL 40 + A C OC( CH>3
+t> CCl Nam * a , COCCOOC(CVB;; \ ~CN

* 8 C 45 The thus fornmed cyanoacetate

ester can then be converted to a %ubstit@ted or unsubstituted benzoyl

acetenitrile by.heating the ®™onpajnd in jtjol uene contai ni ng p-tol uene

sul fonic acid. The reaction my apdhcally illustrated as follows: 50 L
oC |—Atay ~~CN

1
co 10 EP 0 312 723 Bl Exanphkg the t- buty??benzyl and substituted
benzoyl acetonitriles used ig t Meabove reactions are shown in Tables

bel o 5 t-Butvl (b~nzo2l Substitutod henzpyll c svnoatate. 10

L 15 CO- C-CO OC(CH3 )3 R CN 20
U?O
L M R mp°c
» H H 4-Cl 128.5-129.5
H 3-Cl 4-cl 105-107
H H 2-C 153-55
U K H 4-0CF, 79-81
%0 H H 4-CF, 44-45
H 2-C1 4-C1 66-67
H H 3-Cl 80-83
% H H -CN 126-128
| H H 4-F 78-80
N/ H H 4-50,CH, 129-132
“ H 3-F 4=F . 74=75
H H 3-CF, 58-60
H H ~CH, 103.5-106
H H 4-NO, 119-124
® 3~Cl 5-C1 4~OCH, —

Preparation of N-substituted formula | arylpyrroles can be achieved by reaction of the appropriately
50 substituted formula | arylpyrrole, wherein A is hydrogen and L, M, R, W, X and Y are as described above,
with a brominated hydroxy-C:-Cs-alkyl and potassium t-butoxide. This reaction provides an arylpyrrole
having the same substituents as the starting material, but in addition is substituted on the nitrogen with
hydroxy-C1-Cs alkyl. In a similar reaction cyanogen bromide is substituted for the brominated hydroxy Ci-
Cs+ alkyl and yields the formula | arylpyrrole with a carbonitrile substituent on the nitrogen. The reactions

85 may be illustrated as follows:

12



25 KXH 3-a - 4-CI 91-94 H

H.. .,  4-COCF3 81-84 H 4- Br
113- 115 30 H H EP03112'6833B1 - 146- 147 H H
4-F 98- 100 H H 4- CN 127-128 35

H 4- CF3CH20 136-139 H H 4- CH3S20
127-129 H . -F 4-F 91-94 H H

4- CH3S X 114 8 40 H H 4- CHF2CF20 92- 94
3-C1 5-d - 45 50 56 EP0312723B1 Benzoy!
Acetontrlle55 - *Aeson.. 0
e S AONR 2 p L2 Br Ci-Cq alcohol + kro-t 8y.c1
128.5-129.5 H 3-cr or 4-C1 t 105- 107

H H R 2- 153-55 H:
H 4- OCF3 eNer 79-81 30 H
H 10 4- CF3 _ 44-45 H 2-d
4-C1 66- 6; H u L H 3-C1
80-83 35 H ' H 4-CN N
126-128 H H N M .78-80 H
H 4- SO2CH3 Ty a -132, H .3-F
4-F 18 74-75 40 H H . 3- CF3
58- 60 : R

\\; wherein L, M, R, W, X and Y are as described for formula | above and A is 1) C;-Cq alcohol or 2) CN.

20 Preparation of 2-phenyipyrrole 3,4-dicarbonitrile, 2-bromo-5-phenylpyrrole-3,4-dicarbonitrile and substi-
tuted phenyl derivatives thereof can be obtained by reaction of fumaronitrile with bromine in the presence of
a chiorinated hydrocarbon such as chloroform at an elevated temperature to yield bromofumaronitrile. The
thus formed bromofumaronitrile is then reacted with N-(frimethylsilyl)methyl-5-methyl-benzene-thioimidate
or a substituted derivative thereof, in the presence of hexamethylphosphoramide at an slevated temperature

25 to vield the 2-phenylpyrrole-3,4-dicarbonitrile of the substituted 2-phenylpyrrole-3,4-dicarbonitrile. Bromina-
tion of the thus prepared 3,4-dicarbonitrile yields the 2-bromo-5-phenylpyrrole-3,4-dicarbonitrile or the
substituted phenyl! derivative if the substituted N-(irimethylsilyl)methyl-5-methyl-benzene-thiocimidate is used
in the previous reaction. The reaction may be graphically illusirated as follows:

N
30
cN en
/;/ WrastHtiys A /__(
g =
NC (~Her) NC R
35
NG N .
. ; L
\_/ - 7\ u MPPA/3 equiv. HyO

s
L
NH THS «m,
(-THS'-uip'.cu’su)
40 [ [ ] n
i
R

l Bry/CHC1,

NC CN

45 7 L

"
8r it

50
The arylpyrroles of the present invention are effective for controlling mollusks particularly terresterial
gastropods. These compounds are also effective for protecting growing or harvested crops from attack by
the above-said pests.
In practice generally about 10 ppm to about 10,000 ppm and preferably 100 to about 5000 ppm, of the
56 molluscidial arylpyrrole dispersed in water or other water miscible solvent is effective when introduced into
ponds, lakes, irrigation canals and the like to inhibit the development of snails and other mollusks and/or
eliminate said creatures from said lakes, ponds, canals, irrigation systems and the like.

13



H H 4-CH3. - 103. 5-106 H
H.. ., 4- NO2 119-124 3-C 5-d

4-0CH3 --- EP&MRARBBI of N-substituted fornula |
aryl pyrrol es can be ach| eved by reacti on of the appropr| ately 50

R e w zz% f“q&? g o
) l ich sa ati
pot ass ﬁ e sane
substlt I[q) It on |s su stl ute&
the nit rogﬁ'rlh g ant's ﬁé ¥ nd tﬂa{‘saﬁ! nfgl B'wﬁﬁ‘arpéﬁ%wgﬂrn

brom dehqhﬁ sﬁﬂdpéén'ta'inkhb mieBbut 46 prPEoOfB'oﬁ@E: f&&ﬁfy oV the RRAUIYI €l ds

t he forgRlbyiole, @idydeRdrhllyOdubh Mhdiicktich %m@%vidé |al)&lt CYE70TS kdmaue nuto atdwwactnreogen

The r eaiigrbdinbioWo 1663 ofdRe planksiseing eprdddas follows: 12 EP O 312 723 Bl x

L5 The arylpyrroles of the present invention are also very éflect86 focontrolling terrestarbl §dstepoas byt

KO- t 143 Boroffering the active materiarl in B)iﬂbﬁulaﬁﬁsme@d*baﬁsgeﬁ&ally contain about 3% to 20% by weight

for f orevitlesnulritiechsvbstanae cibout 6% td YOIy walght f cgﬁlmhydme 89uraglduchdd sugar, nidlaggees at i on

of 2- pheormysypprar dedikg aat e cemainderiof the|fermuiation, i.e. about 30% to 50% by weight of water or

2- bronmt'@fmmbwiﬁlﬁ"bl e-3,4-dicarbonitrile and substi- tuted phenyl

deri ¥t i vAPreipEAdgR fermplation wiflhsoataincalpo 5% By weidhinof dhe aniptolendispeisechingg pait

br oni ne°°NR"§"}Qe‘b?H‘ é%"é ﬁE‘@p@F*’s%edcbl'ﬂ"o‘?’f’ H&’(”%@f‘t A ﬁ?&"ér‘%f?"% E\Y:He'%{‘é °fd’fﬁ°6r of orm at

an el eva

br ORI Ln%gs%vﬁ :g?f "&%PES f'ﬂe‘ ‘;95% t°é
aami

NNCE )

Ceile(r'-: l/ \é?t :9 Vﬁaggﬁ, ﬁg arm %E% ffﬁi e %Zéiﬁrqngﬁa&t ﬁnbe e of
the SUbékmts%g bﬁfﬁgm'wys&@ o il e ;a.h&bia LB e, ¥ fe

t hus pr&gamnesitductiniél S, géHfEJIIY Koro¥dl butBctant marketed by the American Cyanamid
2- br g"Ocgmpame mmw.qs @49, By WhigH! &1 QR ifert dofid BluertN&iciS B mbhtnbriiBithe PREGits,

deri vatdndiR, thif, khdi d%tbhﬁ&doﬁéﬁaﬂﬁi limestone, silicates or the like is also included in such formulations.
N-(trimet hyadakién/io)heting] dit Batcdhirhted) BritizesiEblé PovaloiMomiilatioris estABst ofeirfabsve,

previ oumwattadinuliions ey beased sime thes\ardd@adiy disheraiad Inywatdr lants inkyabee Bpplit t atlel OWS
30_y  breeding gideidd GbédGugply diBabitat of the mollusks sobifght Jo be controlleC or 35 NC cm M
4~~~30 The following examples are presented as illustrations of the present invention.

—M

flo Ix\ﬁw
t emsernes to soul water and/o fo |age application

g?m gtipng; ‘f' of%‘? gopeungs 3 YNy

wd di u

EXAMPLE 1

2-Phenylbyrrole-3-carbonitriIe

35

CO,H cl

/ l 'Rcaﬂ
o CH # CHp=C-CN ——=
NHCH=0

45

The following procedure is similar to the method given in JOC, 43, 4273-6 (1978). A magnetically
stirred mixture of 30.00g of N-formyl-phenylglycine is heated at 90°C for 1 & 1/2 hours. The clear yellow
reaction solution is concentrated in vacuo to give 42.6g of an oily brownish orange semi-solid. Material
partially purified by chromatography on silica gel is shown by the proton NMR spectrum to be a mixture of

60 73% 2-phenylpyrrole-3-carbonitrile and 27% 2-phenyl-3-cyano-5-methylpyrrole. Recrystallization once from
chloroform and twice from 1,2-dichloroethane gives 1.69g of an off-white solid which proton NMR shows it
to be 96% 2-phenylpyrrole-3-carboniirile, mp 148-152°C.

Microanalysis (MW 168.19):

Caled.: | C,7855%; | H,4.79%; | N, 16.66%
Found: | C, 78.52%; | H, 4.73%; N, 16.54%

65
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| NS L 40 - * 1] 11" 1CHG 3

R.NC -, CN 45 50 The aryl pyrroles of the present invention are effective
for controlling mollusks particul BROP1223 Rt erial gastropods. These
conpounds are also effective for protecting grow ng or harvested crops from

attack bé&@ﬁﬁ%ove said pests. .In practice generally about 10 ppmto about
10,000 p referably 100 to about 5000 ppm. of the s5 nolluscidial

aryl PYI 1 Qlet iR REN SR Abyhrle 42k ,n-tarfa_tat%roo%hs.t gl Blebonilg VNt 15 ef fective
i nhi bi § the devel oprrent of snails and other mol I usks and/or elimnate said
creatures fromsaid | akes, ponds, canals, irrigation systens and the |iKke.
13 EPO312¢83B1 The aryI pyrroles of thiE invention are also effective for
controlling tlerresteri al gastropodsCliwhen gppl ied to the folitage of plants

and/or to Hhg soil in whlch sai d planh\s_are grow ng. These applications are
usual Iy i he form of G@stséber&adust cpncgntrates and are ally applied

tq:m@lvlde a’r rom abdut Oliék/hato about

i ént .

4.0 kg/ha g \ tec% .oyfao\ pl ant s
it is also founo 7 sald plants may bétsp dyed an a eoiquid
spray contai ni ng Oom about 10 ppmto 10, OOOprv(and preferably to 5000
ppm ofthe formula | aryl pyrrole, and general 'y such application should
provide about 0.125 kg/ha to 4.0 kg/ha of the active ingr edi ent to t he

| ocus of t ants bei. n ra ed es
venti o g A dnf gﬂceggc ke °'?doﬁ°ﬁt°<5‘rf¥ F@t{g@ sgm 'fsa-cv s
bw 0 2f’ sulfur %{ ori elg'hre(\\e s yrm ou‘(eé tgf(!lltlon a'net m era ur S épt 0
generarll y, c@ zt‘ué(mﬁ%‘P t 4%%9 10%
by wei ghtpregi ltatléaeso |deh]t9igc? g’ °3-c rb A'lmhé f| E d
ed' bl e ny & t%&%ﬁmﬁdb é‘f i@e 78 ¥nLVB? (&Mé&ﬁ:ﬁéﬁ

source SKM‘tlli‘cl?a?coﬁIUﬂﬁFed Jﬁﬁﬂ%ﬁ%&en%&rh %ﬁdﬂ%d%(& ﬁsl cﬁ rbditfe mmm# of
the fogmeledyd 298% Yield. of AsMkipurdld%olicd TRIDEeTIAYis YeRiyStallize@ frocs ML o@hotcat:hafe to give

consuneblo@ag jo%Wield) oflhs-dichloree-lieRyigyioed-carBbritrilb @¢ Sdrakgis® Browh Sdiid, P dsai285 <gbout
5% by wei ght of the arylpyrrole dispersed in a bait conprising about 46% of

unpr oces &aMBIE3, 6% by wei ght of nol asses and 48% by wei ght of water.
Advant agéousTy, the above-said aryl pyrroles nmay al so be formul ated as

f | owalb e pehlompagsiformyinsthyhestroiinhanapibie dietbyl apetatr oerrul si ons and the |i ke, all
of which lend thenselves to soil, water and/or foliage application and
provi de the requisite plant protection. Such formulations incl ude the
conmpounds of the |nvent| on 20 adm xed with inert, phar macol og|

accept abl e sgr Ty on] | i UI dHoudHumtogt,FoF“e‘ka!_rgl e .. s, dusts
and duf8t S¢o @ orrrul i Bns of atheu nvent i©Q 3] epar d by
grindi ng toge about 3%to 20% by wei ght of the rrrul}a yrrole
cogpound, with

40 A magnetically stirred solution of 250.00 g (1.39 mol,) of p-chlorobenzoylacetonitrile, 203 mL (185.95 g,
1.39 mol) of 2,2-diethoxyethylamine, and 1300 mL of dried toluene is heated at refux for 20 hours. Water is
collected in a Dean-Stark trap (23.8 mL, 95.2% theory). The hot cloudy dark brown solution with a large
amount of undissolved solids is filtered through diatomaceous filter aid. After dilution with 200 mL of EtOAc,
the solution is filtered through a 7cm x 13.5cm column of silica gel. The filtrate is concentrated in vacuo to

45 give 354.38 g (86.4% crude yield) of a clear dark oil which slowly solidifies. This solid is recrystallized from
hot cyclohexane to give 324.26g (79.1% yield) of a waxy orange solid. NMR of this product shows it to be
composed of 78% (Z) and 23% (E) isomeric mixture of p-chloro-g-[(formyimethyl)amino] cinnamonitrile,
diethyl acetal, m.p. 60-72°C. : -

The following analytical data is for another similarly prepared sample.

50

56
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about 3% to 20% by wei ght of a solid anionic surfactant. One suitable
anioni ¢ surfactant is a dioctyl ester of sodium sul fosuccinic acid,
'specifically Aerosol OTIBS surfa&Pdhd1223 Bt ed by the Anmerican Cyananid 25
Conmpany. About 60%to 94% by weight, of an inert solid diluent, such as
nmont rmr| I !hﬂplt e, attapulgite, chalk, talc, kaolin, diatomaceous earth,

| i mest d cates or the like is also |ncI uded in such fornul atlons In
addi ti o b&o%&gn‘%g;rae_s_ﬂigémt@fncent rates and wettabl e powder fornulations
descri e fornmul ati ons may be used since they are
readi y dispersible in water and may be applied to the breedi ng grounds,

f ood supply or habitat of the nollusks sought to be controlled. 30 The
foll ow ng exanpl es ar,e'cgﬂ' esented as illustrations of tche present invention.

EXAMPLE 1 2-Phenyl py€rol e-3-carbonitrile 35 CN CO2H C1
NHCI ~x0 H e follow ng procedure is dimlar to the method

gi vemo idv 43 73-9 (1978) K metl cal I y st| &d m xture of 30.00g
of N-for Tyl - Nhess| glyci is heat & ‘ The cl ear
n o oncentrated in vacuo t ONQ

yel I ow reaction sof ma& an oily
browni sh orange seni-solid. terial partially purifHed b Ggr aphy
re of 50 73%

on silica gel is shown by the proton NVR spectrumto be a M
2- ph¢hyl pyrrol e-3-carbonitrile and 27% 2- phenyl - 3- cyano- 5- met hyl pyrrol e.
Recrystal || zatl on _once fromchloroformand twi ce from 1, 2-di chl or oet hane
gi ves 1, 638 189 mb,pf giflporcpaetic acid sfiveq &23 é‘n gﬂ"ﬁdo% Rpa038me P solich pelorer gy,
2% phenyﬁé@%ﬁ1 mefh a@in@%%qg?ﬂ?@hd‘e@yl %tal iogh of 45- minutes. Th|s addition produced an

inut | n, rte pr Aftox stir
Mcr goantz ratw%glg utes, r u_{e lS vacu ac sel[}zsrjwlgszé |rs ound:
C, 75.5 trifl efl I tate-h df [ hl‘h Th Id
4 5 D C 1THuol c a0| o??ectﬁn[ 4c‘:lﬁlj Clgg tl“a&? at? ex?ne a| p inal yf:w exanearl erﬁlearel:
L)
5ch|or Eﬁrgp(h pyrrole3cé onltrl ?L‘aﬁlff? sﬁr?'\ v prep
eq SO, CH2C 12 H d
25 Use of the abdvb prooecMe as shown or' wuH‘tﬁe SUbStutoN oﬁcd?{?e%‘ﬁéd fyikdchiorzt dcldr 6
' Ce Vﬁttﬂfuofbﬁ&h@ﬁhcﬁﬁoﬂd&th@'?oll&im@co@@&mﬁ mmol ,) of 2-phenyl -3-cyanopyrrole
N CN
30
R
35 N
H
40 MandorR | mp°C | Acid Used
4-Cl 165-166 conc. HCIl, CFs COOH
3,4-di-Cl 216-221 CF3COOH
2-Cl 166-157 CF3sCOOH
45 4-OCFa 143-145 CFsCOOH
4-CF, 179-180 CFaCOOH
2,4~di-Cl 197-199 CF3;COOH
3-Cl 150-156 CF3COOH
4-CN 210-212 CF;COOH
50 4-F 167-170 conc. HCI
4-S0,CHs 221-221.5 | CF;COOH
3,4-di-F 173-1756.5 | CF;COOH
3-CFs 166-168 CF3;COOH
4-COOCHs | 155.5-158 | CFaCOOH
55 4-CHs 117-137 CF;COOH
4-NO> 174177 CF; COOH
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80 nL of nmethylene chloride is added dropwi se over a period of 5 mn., 1.90
m..(3:19 g, 23.6 mol,) of 20 sulfuryl chloride by nmeans of a syrlnge
“Thr oughout the addition the tenpdiP®812728Bkept between 5 * C and 10 C.
Stirring at 5-10-C is continued for 90 m nutes. The reaction mxture is

vacuumf%to renmove a precipitated solid (1.28g) identified as
5-chloro | pyrrol e-3-carbonitrile, np 192.5-195 C. The filtrate is

di | uted wyigt washed twice with 200 nL of water,
dried (s W lhaioR % ph%ﬁ‘n m@gha coal, filtered, and then

concenjrated in vacuo to give (after slurrying of the residue wth hexane)
25 0.60g (21.3%yield) of a pink-purple solid. This solid is
recrystallized Nom 5 nL of hot acetone to gicye 0.GRg (9% yield) of

4, 5-di chl or o- 2- phenyl pyrrol e-3-carbonitril e as\an prangi sh brown solid, np

254-255 * C. JEXR 3 30 p-Cg & Qeq &detflgr nyl | ) am no] ci nnanmonitril e,

W 2NCHOBd Cct) - - I
magnetical ly sfirrég so Bh of 250.00 g (C1139 wol .)
p- chl or obenzoyl acetom+¥rile, 203 nL (185.95 g, 1.39 nol
2, 2-di ethoxyet hyl am ne, and 1300 nL of dried toluene is heated at refux for
20 houfs. V\ater |s coIIected in a Dean-Stark trap (23.8 niL, 95. 2%theory)
The hot ¢l6 ca i Soen o1 (7 ) i @ﬁwarﬁehe@fopmm@mow
solids i 45Tt éf' B' Eg‘rﬁj’ﬁi r?‘%‘}e ! d% pided.dy gw'wm @f-ZP 9' fm '? t 'PMCW"F@

f

. of Etevseali vy % ?fr?ﬁ §q g‘ g%aggaad
shL¥ca_g g‘? N

(86. 4% ¢ ﬁ'dg' y| e?r %’s aﬂglrgcnf %3 |’éla \m"% i 1f| es. This solid
is recryskahpigZed fromhot cycl ohexane to give 324. 26g (79.1%vyield) of a
waxy oraﬁge—sgl—lzﬁed NVR of this product shows it to be conposed of 78% (2)

and 23% (B)oidrehP B %tmu&BldftSiyl)OJyrr&e-ﬁJaérGJnﬂnle6 [(forrryl net hyl ) am no]

ci nnargpnrt-r-r—e—drerhy't—vcemd—nrp—ﬁe-ﬁ‘? C. The follow ng anal yti cal
data is for another simlarly prepared sanple. sO 65 15 EP 0 312 723 B1
EXAMPLE 4 2( p- Chtdrophenyl) pyrrol e- 3- car bonityile CN C

CN10 '- \ C /> - CO2H CN. 18~~~~~~~~~~~~m C
Ta_308 nL of H uoroacetlc aci d stlrred at 230C_i3 added 54.00 g (0.183
nol) @b solid loro-fi-j- (f rrryl met hyl ) am no, -
acetal over a“merid pt—5 ninubes. ~TATS additid Ve
38*C and, 32 migut ey 0 addition, a solgd sthartag
After stirring at rodwm 20/ t€nperature for 30 nindtes,
i's vacagumfiltered and e collected solid is washed firs

=

r eact'l on m Xt ure

To a stirred mixture of 0.8g of 2-(a,x,a-trifluoro-p-tolyl)pyrrole-3-carbonitrile in 70 mL of chloroform is
\_J added 2 mL of bromine. The mixture, on stirring overnight, deposits a white solid which is collected by
filtration. Thin layer chromatography (1:1 ethyl acetate-hexane) shows a single component; m.p. > 230°C.
Anal. Calc'd for C12Hs BraFsNz; C, 36.55; H, 1.27; N, 7.11; Br, 40.61.
40 Found: C, 36.40; H, 1.08; N, 6.99; Br, 40.55.

Following the above procedure but substituting the appropriately substituted phenylipyrrole-3-carbonitrile
for 2-(a,a.a-triﬂuoro-g-tolyl)pyrrole-a-carbonitrile yields the following compounds.

® X CN

60 Y

55
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with trifluoroacetic acid, secondly with an ethyl acetate-hexane m xture,
and fipally with hexane. The yield is 16.83 g (45.4% of an off-white
‘solid, np 165-166 C. The fol | owFR®@HRIRIBlata is froma sinmlarly prepared

sanple. 25 Use of the above procedure as shown or with the substitution
of concentrated hydrochloric acid for trifluoroacetic acid affords the

foll ow ng conpounds: CN 30 M 35 N H 40

M and/ or RE Mp* C M Acid usd@ 4-C 1%5- 16% cm?.c HCl, CFsCOCH
3,4-di-Cl H 216-221 g CF3COOH -dic 156w 157 45

4-0CE9 . 143-145.  CFs ooq;s?g-?ch i%- 180 C@% 2,4-di-C
197- 199 cracooH 3M0 -156  CF3%H €N >220 210-212

CF3CO0H 50H H 4=F 4-F Br 168r170 s2360nc. HC
fes F

4- SO2CH3  y221-221. 54 CFBCm-Il d&% 01:53%2% CF>92§36ﬂ-| 3-CF9

166- 168 CFqCOOH 4- COOCH3

4- CHa H 117-1373=F CF3CO&t®-NO2 Ku- 171 CP2I00H 16
EP0312723B% EXAMPLE 34, 5- Di chlggo- 2- (p-chl orqﬁneny@ pyrroies3-carbonitrile
5 CN , 8 ~~~~2.2 eq S2C 2 |
10 2-Cl 3-C1 -Cc1° (o} ]._ B C_l -\ @ HORC

<\ HAC 15 Tp-Brnechan@edl y sti rg-@¥ sol ution ofgpl6. g (83.1 mmmol) of
e Y D .
2- (ptchl orﬁphenyl )pyhrol e-3 car4b_%|al;3r| le in c1 c1 2222225

H R 4-OCF3 Br Br 231-232
\_/ H ). § tt--OCI-'3 Cl 1 §
20 H R 4-CN Br Br >230
H H. 4-CN Cl cl >240
H H 4-802CH3 Br Br >230
25 B H 4-N02 cl Cl 246-249
H 3=-Cl 4-=Cl Br Br >260
H H ' 3-CF3 cl Cl >230
NN w0 H H 4--COCH3 Cl Cl 251~254
H 2,3~-CH=CH- Cl Cl 244-247
H H 4-CH3 Cl Cl 215=-217
H 2=-Cl 4-Cl Br Br >230
35
/
40
45
50
56
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450 nL of glacial acetic acid at 36 € is added dropwise 14.7 nL (24.70 g,
-183.0 mmol ) of sulfuryl chloride over a period of 18 m nutes. The addition
: pfodutes a slight exothermto 3%RO8MR723Bter another 16 ninutes, the
reaction mxture is vacuumfiltered. The collected solids are washed first
with acetic acid and 20 then with water. This solid after recrystallization

fromhot ethyl acetat g melts at, 250-261 * C. MPLE ®
4,5-Di bro 2-(a, a, a- rifluoro-htolyl)-p%rol 3-calBS trile 25 ON
CN 30 H H 3-Ct Br2cl Cl >230 . /" \' N H

~~~ [ ~ 3 - - \ / " 35 To a
stirr®d mxture of O. ggcéf 2-(cga-ct1ri fl uor(%'-p-tcg'l yl )p>y2r3r°ol e-3-carbonitrile
in 70 nL ofHchloroforthis added42CAL of bB&m n®F Th@73~R7% e, on stirring
overni ght, geposits agwhite sol dgghi ch | gycol Iggcted Jpygfiltration. Thin

| ayer chr omat ogr aphy ’(_11: 1 ethyl acetate-hexane) shows a single conponent;
mp. 5 230 ® C Anal . Bcalc'd fof~Ef3 Hs BF2 FsS; 288 55, H 1.27; N,
7.11; Br, 48.61. 40 Hound: C, 3deB40; H ©€108; cl 6.92388r, 40.55.

Fol | owi ng the above pgocedure byt ~gubstitwhi ngyhe apprgpri ately

substi tut ed phenyl pyr?ol e- 3-car orcf.lit rile F:t%r c1 ECEL
2-(aaa-trifHuoro-p-toByFipyrrol 4=€lcar boniCdril &lyi el @23She fol | owi ng

conmpownds. g5 H H Xel 1 2s4hNos65 17 EP
0312723 Bi L | f Bx _H H 4- NOP Br
Br 274-27F 6 H B H 4=C1 46 €l 255-257 (¢ >220 H
H . H-F H Br 4Br:1='3 >22@rH Br >d30 4- SC2CH3
q_, d 230 10 H 3, 4-F - c >230
0 20 = B er 5 & Br,,,36% &63(9“-3-0
4-d H C H 2-Br 4-C3-Br Br 403 250-258(deR.) Br H
H - OCF3 - a Cey 222-235 H 3 4- OCF3
3-Cl s&c1 cl >23

Br Br 231-232 H H - OCF a H 20 H
H H-on 3-C1l p; 4pFfl p3§1 Br  >230

®  2-c1 4-C1 5-F €1 ¢l  207-210
N\

s0 EXAMPLE 7

3-Nitro-2-phenylpyrrole
36 0 2

= a '
' CCHaNOy + HaNCHGCHIOEL), —o CoCH-NO —
U NI/ [
e NH=CHaCHCOE ), g

Alpha-nitro acetophenone (5.7 g, 0.0345mol) is taken up in 100-mL toluene and 4.6g (0.9345mql) of

amino acetaldehyde diethy! acetal is added. The reactants are put !nto a_250 mL RB flask fitted with a

Dean-Stark trap. The trap is filled with 4A molecular sieves and the mlxtur.e is hea_ted at reflux for 18 hour§l.

4 The toluene is removed in vacuo to give 8.36 g of a-(2,2-diethoxyethylammo_)-ﬂ-mtrostyrene as a brown.0| .

To this oil is added 50 mL of concenirated HCI. As the flask is swirled the oil tur_ns toa yellow. su§pensuon.

After 10 minutes the solid is filtered to give 248 g of a yellow solid. Recrystallization from
ether/ethylacetate/hexane gives the product as two fractions, 2,08 g of m.p. 190-192°C, (31%).

50

55
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H H. 4-CN . ¢ d >240 H
4- SO2CH3 Br Br >230 25 H H 4- NO2

a d 246-249 H 3- CFP 0 312 723 Bt Br Br >260 H
H 3-CF3 d cl >230 H H 4- COCH3
d d -254 303 H 2, 3- CH CH d d
244-247F MPLE B H 4-CH 3 d d 215-217 H

2-C 23-Dictﬁtirg-nitro-s-phenylpyrroleBr Br >230 36 40 45 60 65 18 EP 0 312

723 Bl &+ a
00 Hsg H 3-d >230 H
2-C N 4-C Cl Cl H
4-C NG B 273-274 H 2-a
Br Br >230 H H Cl
>230 10 H 4- Br
>23510H + NalClo.g— >230
3-d Cl Cl
H C1 C1 H
4-C 255-257 H \ //-cr3
Br Br >230 H H ' Cl
Br 262-263(dec.) H H 4-Cl Br
g} ZRO ‘216558%g-%iirg-z-';henylpyrrole3(] .@Eg, 0.0(?8390!) in 60 rgfl= eﬁ dioxan59 isCIcooled i@ n ice ba'cch:ér
>230 2 hﬁe_ 182mol) of coH\_anial sodium hypoch|o?eéti2§ added dropwise. Aﬁelstirring for & minutes,
Q7L 1%&\#@ i |q%|az with concentrated HCI. Water an O are added. The layers are separafed and the

% p org ashed with Hz0, dried over anhydrous MgS0Os and concentrated in vacuo to give

2.21g of yellow solid. Purification by chromatography using silica gel and eluting with increasing ratios of
ethyl acetate/ hexane gives, after stripping, 0.77g of yellow solid (36%) m.p. 180-190.5°*C;
Following the procedures of Examples 7 and 8 above but using the appropriately substituted a-
nitroacetophenone and 2,2-di(Ci-Cs alkoxy)ethylamine yields the substituted a-(2,2-di(Ci-Cs alkoxy)-
26 ethylamino)-g-nitrostyrene which is then converted to 3-nitro-2-(substituted)phenylpyrrole by treatment with
HCI, HBr or CF3CO2H. Reaction of the thus formed substituted phenylpyrrole with sodium hypochlorite in
dioxane yields the chloro analogs; whereas, reaction of the substituted phenylpyrrole with bromine in
chloroform yields the bromine analogs.

N o
30 L M R X X mp._C
H H H €l ¢Cl1 190-190.5
H 4-C1 H €l Cl 214-215
s H 4-C1 H Br Br 203-204(dec.)
H H H Br Br 148.5-149
N\ 3-Cl 4-Cl ¢ €l Cl 219-220(dec.)
H 4-Br H €1 Cl 222-223(dec.)
0 H H 4~CF, Cl ¢l 166-168
2
. L
\ M
50 N
v” H
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"3-Nitro-2-phenyl pyrrole 36 . CCH2aNO2-a HNCHaCH( CEt ) C CCCH
- Na_ ‘NN- C~4CHCOEQ ) R 40 Al pha-nitro acetophenone (5.7 g, 0.0345mol) is
‘taken up in 100 nL toluene and 4.ER}0BR ®RMBhol ) of ami no acetal dehyde

di ethyl acetal is added. The reactants are put into a 250 nL RB fl ask
fitted w&wan-&ark trap. The trap is filled with 4A nol ecul ar sieves
and the is heated at reflux for 18 hours. 45 The toluene is

renoved i Q,. E ﬁ,é’ Eé E hoxyet hyl am no) - Onitrostyrene
as a bro4%'d{°% s thr‘&'ph% ﬁ)'ﬁ“get pffo L Econcentrat ed HC. As the

flask js swirled the oil turns to a yellow suspension. After 10 m nutes the
solidis fiktjered '50 give 2.48 g of a yellow solid. Recrystallization from
et her/ et hyl acet ayé/ hexane gives the product as two fs;actigns, 2.08 g of

mp. 190-192 ¥ (31%¢1 50 66 19 EP0312723 Bl EXAVWPLE 'S
3-Dichl or C r phenyl pyrrole 5 NC2 /
idk 107 '/\\ ce
~~~~~~~~~~~~~~~~ Ch=/H &iS A mxture of énltrchphen p (1.56q,

a g NaGCIngd/ \e thoc( iy

0.0083nol) in 60 nL of dioxane is cooled in an ice bat h'*whi\ & 5
(.0182mol ) of conmmercial sodium hypochlorite is added dropw se. After
stirring for 45 mnutes, the mixture is acidified with concentrated HCl .

Wat er %aind_Ep 2008 8L Baslecig of Hé dlcb! 9125(3 &ﬁ'em@@aarrvaevga'eﬂﬁabm@e I 60 mbine 7 Bém c

| ayer is Q\X%fs?lé'ﬁarvﬁ"{"f'i' abitio “d vgqu th t\Op gifing 'g,g!t’:“&r?d"'% igp @ lq[}
vacuo to [ ng
silica g%’ °é7:'i'J %'I:sﬁq q: t 1%@:3 s Z‘EE
Ig:}(;?blegv\n n er? u es ?ptggn% gel Et ve an eueff ﬁ ives 1
appropri a{ su stl tuted a- nitroacet ophenone and 2 2- d| (Ct -4

al koxy) et h%Llé‘m neggsl €l ds the substituted a-(2, 2-di (CI -C4 al koxy) - | 26
et hyl am nogy, 8- ni {84086 Yégebe Which is then converted to

3-ni t - 2- (FRkvinh Itﬁelabwi) Y SdbStting Mo BERGHHEBIP bubsktitbt SHGhylpyBS-3 5 éaRASC2 H.
React i onopé-mwe-(sbnhwﬁteb)aﬁdﬁwayr@wb&t4s-w&m?o-@ha%nlaabbﬁdamywnd-@c@&dmmems the
hypochl oeéripdunds skbwaxaiew. yi el ds the chl oro anal ogs; whereas, reaction of the

substituted phenyl pyrrole with brom ne in chloroformyiel ds the bronine
analogs. 0 30 X X K B x X
CDY Hoso H H ,CN .. d Ccl  190-190.5

% Y

R
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H 4-C H - c C1 214-215 35
H, 4-C H Br Br 203- 204(dec.) H
‘H H EEP 032 723 BYg 5.149 K> 3-C1

4-C1 C c d 219-220(dec.) H 4- Br

H CM C1 222-223(dec.) H H

4- CF3 aC C 6- 168 NO2 M 6Q, 56 o

R 20 EP gaslz 723 .B1 XAI\/PE 9 ¥ z V5% . C

4,5-Di chl or6%2- (3, 4-di cHior loenyI ) - $=ft hyl - pFdr ol £13- cdSBliS¥ile 5 v

IC N;10  CpHiOCH,  H BtC3-Cl  4-Cl mel " el KOgR@Hdihp b-. C
¢ Cg B 3=C1 4-C1  C1 ¢Cl _ 137=3138
~~~~~~~~~~~ CHyoooH o 3=Cl —_4=C1l-————~€1 15C1 [US4>15® nl fl ask,

2 g of 4,5-gxn hIoro-2-(§,4-d'uch|oroplae@‘i)pyr_r -3 rbgnig fhide in 60 nL
dry HF gi vssga ghear brown sol ution. T &q of %Bu S ag{}esé 1'v‘{‘/lsesti rring,
this giving“a"slede sol thionTafter a%r&fsni nut &F 1B¥g o4%M1147s added by
syringe andCpHg=€BLuti oH i s Be&led aw=-caflux fa@l 4 loqurs. gigi=ges then |eft
to stir at B QeRLBgIht g The,lehl ow pgqday 50 of K20 is.added and the
m xture extrast eg vmagh 2 X 58 %E CHCEa. he org@%ni cég"hasegga(rjé conbi ned,
driel with ¥Es®E~CHad cBncensrSled. #m€lresul tiCAg wilte solid 20 is
purified by flaeh chromat ography on silica gel, using 50/50 Et OAc/ hexane as
an el uent. is_gi-ves 1,80 g.of.a white solid. Yield= 86% mp. =
1654~ 156 dega?téz 2 F3 O\Maﬁélt he 46&%e procggurecl}ut $4953148ut i ng t he
appr gpri at e€i,8QHst i t ut Hd pha3mglpyrr dkel3- carbeaitricle or
3-nitro-2-(g t{tuted)ghenykpyrrol e,f
4, 5-di chl or o- 2-?5?4- di cgl or oghenyl )pglrggﬂe- 3- cg}bonlct)'ri |l e yields the

0 _ -

conpounds shByn bel ow. Fy el < 29-100 CN
N AR 40 453353235 H 3-Cl 4-Cl Ccl Ccl 74-75
25 0
Czﬂs"OC'Cﬂz H 3=Cl 4-Cl Cl Ccl 118~120
; C,H.=OCH H H 4-CF Cl Cl 99-100
W, 25 2 3
30 CI'I3 H H 4-OC33 Br Br 112-~115
CH3 H H 4-Cl Br Br 197-201
CZHSOCHZ H H 4"OCF3 Ccl Cl 46-47
N CH, H H 4=-0CF, L ¢l 72-73
CGHS-CHZ H H 4'0CF3 Cl Cl oil
\J C,HgOCH, H H 4-Cl cL cl -
40
45
50
55



50 55 21 EP0312723B1 * ~1. 1 B- X CH3

50

56

H.. H, 4-d d d 152-153 5 C2H5OCH? H 3-d
‘4-d - d d 128- 130 CHBP 312723 B1 3-d 4-C d d
137-138 CH3 H 3-d 4-d d d 154- 156 CH3
H H 4- CF3 Br Br  145-146 C6H5- CH2 H H 4- CF3
Br Br  145-147 C6H5- CH2 H 3-C 4-d d 95- 96
CH2-CH-CH2 HB 3-0 hgo M cB a ¥o- 70X15 mﬁ@ =C-CH2 H
3- 4- Ol HOCH.,,CH HO G-€+CQRel H ¢3-Ccr 49@h-145  C
d 1,,47 1482 26 zoﬂssgaz c 3’-8 4 8 d é C(CH3) 3
H 4- CF3 30 Jgﬂa H Cl1  251=-g53 d
a 99 100CgHRSHEH,, 4l €1d c1d ggéfg/5 25
0 C2H5- GZ-CH%]_ ol 4-G. Je d 18- 120 -OCH2 H H
4- CF3 @ c’?@ﬁ)o q °1 cHat 1 et éﬁ Cﬁg‘gi&m Br
Br 142- 115I€H§-CH 4-Q1 C Clpr ClBr 118911301
C2H5OCH2 a 4- @::FS Q-c10  BF-47c$6 H
H ogés 3 dz- 73 CBIB-CH2 b M3 126%2-90@3 a
a oi | Bﬁﬁz 4€y By CRy 91-92 40 45 50
55 2215 C,H ,-OCH, H 3-Cl 4-C1 €l ¢l 118-120
czns-ocu2 H H 4-C1 Br Br 104-105
| csl-l5 CHZ H H 4-C1 Br Br 8l-82
\_/ CH, H H 4-Cl Br Br 197-201
20 CN H H 4-CF3 Cl Cl 138-139
czﬂs-oczl2 H H 4-CF3 Br CF, 104-105
C,H -OCH, H H 4-CF, H CF, 76=77
25 C,H OCH, H 3-C1 4-Cl Br CF, 80-81
W, EXAMPLE 10
30
1-Benzyl-4,5-dibromo-2-(a,a a-trifluoro-p-tolyl) pyrrole-3-carbonitrile
Br CN
T
% e i/ \
| /(\ ¢ KOC(CHp)y + @—cn,ar — a7 7 N\,
-/ LI CF, CHy =

In a 100 mL flask, 1.5 g of 4,5-dibromo~2-(a.a.a-trifluoro-p-tolyl)pyrrole-3-carbonitrile is mixed with 50
mL dry THF to give a clear dark solution. 1 eq of KOtBu is added with stirring. After a few minutes the
solution clears. Benzyl bromide (0.65 g) is added by syringe. The mixture is heated at reflux overight. The
following day TLC (50/50 EtOAc/hexane) indicates the presence of both starting material and product. The
reaction is worked up in the following manner; 50 mL of water is added and the mixture is extracted with 4 x
50 mL CHCLs. The organic phases are combined and washed with 4 x 50 mL 10% aq. NaOH. The organic
phase is dried with MgSO, and stripped. This gives a brown solid which is crystallized from EtOAc/hexane.

Yield =  0.75g = 40.7%
m.p. = 145-147 deg.C dec.
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EP 0 312 723 Bl HOCH2CH2 H 3-d 4-C Cl

Cl, 143-145 5 NC H 3-d 40

Cl “Cl  251-252 CBH5CH20CH2 HEP O ¥2@23B1 4-C c1
CL 8889 Cl- -OCR2 H 3-Cl 4-0 cL cl
118- 120 IGGCH2  H  3-d  4-d

G CEPWEN 16 g 1 H H 4- Br

CAHE- 0 Cl
118- 120 C2H5- OCH2
104- 105 CBH5- CH2 H H
81-82 CH3 *!  tN H H
197-201 20 ; ' H H
ClL cC1 - H5- OCH2 ¥0CqqH335 HCICHR0C Mg Br

CF3 1404105 wC2
CF3 76-77 25 C2H50CH2 . H 3-d
Br CF3 80- 81 EXAMYLE 10 30

1- Benzyl - 4, 5-di brono- 2-(a, a, a- tri fl uoro- p tolyl) pyrrole-3-carbonitrile ge
CN "I \ * t KOIC(CH2)3 ( C 14 /
\ CF3CHR s3mple |of 4.5-ditiyoro2i(3. Wug[gq(ophq_nyyp olg—p-carbomtnle (1.0g, 0.003 mole) is dissolved in

4, 5- di bY9dnpof Eff'%i‘!lﬁff’ft"iai‘ f oy eplufion isjadd P?WQB‘%‘Q? 9579. 10/0P33mole) fotipwasy WI th
e R R R K e
stirri t (0.65
g)vrs SQlpsted aod & F%é“’?ﬁga Wil B 138 %é’at ed at reflux ovenight. The

foll8 B&!@'\éJLC (50/ 50 Et OAc/ hexane) indicates the presence of both

starti and product. The reaction is worked up in the foll ow ng

manner ; - Slordof fflo @and the mixture is extracted with 4 x 50 ni
CHCLa ﬁﬁ%ﬁmﬁmml ned and washed with 4 x 50 nmL 10% aq.

I\laO—I25 The organic phase is dried with MySQ4 and strlp ed. This gives a

brown solid whigh is crystallized fr c/ hexane. éld = 0.75g =
40. 7% m p. —/ o 145- 147z cleg C dec. EP O 312 Bl EXAMPLE 11
/ dloran.
U :(\(/-_\\'..cl })'_Ge
v .

30

To a magnetically stired 20°*C solution of 17.87g (88.2 mmol, 1.00eq) of 2-(p-chlorophenyl)-3-
cyanopyrrole in 800 mL of dioxane is added dropwide 250.15g (13.13g real, 176.4 mmol, 2.00eq) of 5.25
35 weight % bleach over a period of 30 minutes. After stirring at room temperature for a further 30 minutes, the
reaction solution is poured into 2200 mL of water. The resulting mixture is vacuum filtered to remove a
U small amount of a black solid. The filtrate is acidified to pH 2 with concentrated HC! to produce a brown
solid. This solid is vacuum filtered and the collected solids washed with water to give 22.41g of a brown
solid. This solid is treated with 100 mL of 5% aqueous sodium hydroxide to dissolve the bulk of the material
40 while leaving a small amount of undissolved black solid. This black solid, dissolved into 100 mL of ethyl
acetate, is washed with 75 mL each of 5% aqueous NaQH, water, and sat. aqueous NaCl. The ethyl acetate
layer is dried (MgSOs), treated with charcoal, filtered, and then rotary evaporated in vacuo to give 1.10g
(5.3% yield) of an orangish brown solid. This solid is recrystallized from an ethyl acetate chloroform mixture
to give 0.51g (2.4% yield) of an off-white solid of 4~ch|oro—3-cyano-2-(g-chlorophenyl)pyrrole. mp 251-

4 2535°C.
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4, 5- D chl oro-2- (3, 4-di chl orophenyl )-1 (ethoxynethyl)pyrrole 3-carbonitrile
O.l ,CN Cl CN 70 \ KOCCCH3, 3 Cl Cx20C1LN5 b
T CHODC8H2CN 15 A sanple of EPO0312723B1

4, 5-di chl oro- 2- (3, 4-di chl orophenyl ) pyrrol e-3-carbonitrile (1.CQg, 0.003

nol e) iségégﬁggved in 10 nL of dry tetrahydrofuran. To this solution is
added po - but oxi de (0.37g, 0.0033 nole) foll owed by chl oronet hyl

oY et Py 32 R R S Bt o1 110 o about 1 our
precipjtating the product. The white solid is collected and dried to give
1.09 (91% with mp. 128-130 C. 20 EXAWPLE 12
4- Chl or o- 3- cyano- 2,E$-chlorophenyl)pyrrole 25 CN
d cN a oM 04 oA T

* ¢ 30 To a nagﬁgﬁ stlrred’2@O£:SUfurrUh of
1. 00eqgp of 2-(p- yI} 3- cyanopyrrole iy
dr opwi de 250. 15g (13. 176.4 mmdi, 2.00eq) of 5.
bl each over a period o m nutes. After stirring at roo nperature for
a further 30 mnutes, the teaction solution is poured into 22QQ nL of
water. The resulting mxture is vacuumfiltered to renove a a> snal
anount’of a black solid. The filtrate is acidified to pH 2 with
concentrated HCl to Broduce a brown solid. This solid is vacuun1flltered

and t he coI &ﬂp?d“s?d F’&‘§h'9€é‘§ﬁ@@PW°l°ﬁ ‘iﬂﬁ’?’é‘f"et(%%l WBZ@"’A digspived i 1B AL i
Thi s sol f xaf‘% r“@ﬁ'f'&% tpjutien zfg ndl Braming: (129008 mole) is
dissgol ve A % gk gf""ﬁl‘b’e “‘?"e'é@?‘ﬁﬁ’ igto A9 F“da?rﬂrﬂ’hfd'ﬂf(z 29,
undi s<B 3 od, WQWT ME3°k  di ssol ved into 100 nL of et hyl

:aﬁteghg Nl?o %ﬁ?ﬂ |t I)vforze caﬁl‘ib e@%ﬁ}b&éméz/ %&#gﬁ'%%%@@?d%g Eq w@‘pg(fﬁﬁmh-

char coal , Yer eq and then rotary evaporated in vacuo to give 1.10g (5.3%
yi el d),g ofEXmPL(Erﬁngl sh brown solid. This solid is recrystallized froman

et hyl acetate—c<hl oroform m xture to give 0.51g (2.4%yield) of an off-white
; 8I |5 g (232 PfbparitloR bi05-BrorfRoL 4 Biffore-2-(3t-didhloRipRunlaYirdie-Bidrboainfle MP 251- 45 253.5 0 C
5-r.ono- 2- (3, 4- dlchlorophenyl)pyrrole 3-carbonitrile ,CN

CN . a0 + & A oxon r

g

/
f. Vg (88.2 nmol,

of oxane i s added
jight %

cl CN
*+ (CHy),C0CL — / \

8r N
) c‘

]/

A sample of 5-bromo-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile (0.158g, 0.005 mole) is dissolved in
tetrahydrofuran (5 mL). An equivalent amount of t-butyl hypochlorite is added and the solution stirred
overnight. The solution is poured into water and the precipitate (0.052g, 30%) is collected. The mp is
>275°C,

In a similar fashion one can prepare 2-bromo-3-chloro-5-(3,4-dichlorophenyl)-4-nitropyrrole by starfing
with 2-bromo-5-(3,4-dichlorophenyl)-4-nitropyrrole.

50
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10 d d Cl 75 A sanpl e of
2-(3,"4-di chl orophenyl ) pyrrol e-3-carbonitrile (2.0g., 0.008 nole) is

*di ssolved in 100 niL of di oxane ER/OR2 23 B1to0 40-50 . Then the solution is
cooled to 30*C and bromne (1.3g, .008 nole) is added. After stirring 1

hour a%zéﬁggi&fnperature the solution is poured into water and a gray solid
(2. 29, Is collected. The np is 233-236 8 C, deconposition. In a

simli i on ] I - )22 -di chloro)-3-nitropyrrole
starti%éﬁ&éﬁﬂfgg%éa e Lot o Y 3"Z'ar(;i'm”arrole. 25 EXAMPLE 14
Prepgration of

5-brono-4-¢hl oro-2- (3, 4-di chl orophenyl ) pyrrol e-3-carbonitrile 30

CN O, *eN +SN(CcHB)3Ccoal - a€135 .y /
e = - cc 40 A sanple
of 5-bronn-2€£3‘ -dichloropHén9F§py?aﬁﬁﬁf3-carboni;r\le (0.158g, 0.005
mol ep is dissQ yn Detr ahydr of uran (8 mL). An Nal e anount of
t-butyl hypochlorit'é i s/added and the sol utionB&tirged ' FE The
solution is poured i wat er and the precipitate (0.052y,. QS
collected. The np is >275 C. 45 In a simlar fashion one can prepare

2- brono- 3-chl oro-5-(3, 4-di chl orophenyl )-4-nitropyrrole by starting with
2- br§no- 519 8, magasticHly oticiech &\ palutiomiof 04 A8 Q-6 @mogd 0gsequiyalent) piphohiarg 2R
EXANPL ehiqraphenyl)pyrole:3-carhonitile in 100 mL of chioroform is added dropwise over a period of 30 minutes,

s or o SN oL et 7 e o e 5 e e

~~~~~~~~ temperature for ,/ @ clear red-reaction solution is
Ki_i 2 evap?ratec! in vacuo to give Oiaf of an off-white solid. Th.i§ id is gur[iqg with a : .arée-rnglbyilleél?i cally
sti 17 edMEREEET Bl n B afen 2% 2 e vhie iy o8P 28R Y 96
4- chl or, piEPg Chl orophenyl ) pyrrol e-3-carbonitrile in 100 nL of chloroform
S addggaﬁfﬁpmﬂse over a period of 30 mnutes, a solution of 0.20 nL

ggdfzigﬂe%a%n B nioro-Porbmo-2BinkRdphdhy oy Rble-BE@BBnfbfle | N 5 NL of chloroform The
OTl

CN
/ 8r N

N\ / \ ¢ B —
% /(—\ re CHCl, /\

oD M 7 N\ _ o’ ct

35
To a magnetically stirred 46°C solution of 1.00g (4.22 mmol., 1.00 equivaient) of 5-chloro-2-(p-
chloropheny!)pyrrole-3-carbonitrile in 300 mL of chloroform is added dropwise over a period of 30 minutes,
a solution of 0.40 mL (1.24g, 7.76 mmol., 1.84 equivalent) of bromine in 26 mL of chioroform. The addition
produces no exotherm and towards the end of the addition, a small amount of a solid starts to precipitate.
40 After stirring at room temperature for 18 1/2 hours the reaction mixture is evaporated in vacuo to give 1.49g
of an orangish white solid. This solid is slurried with a hexane-methylene chioride mixture to give on
vacuum filtration 1.33g (100% yield) of a fiuffy white solid. mp 260-258°C, dec.

50
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produces no exotherm After stirring at roomtenperature for 3 1/4 hours,
‘the clgar red reaction solution is evaporated in vacuo to give 0.28g of an
‘of f-white solid. This solid is sIER98 iBh a hexane-met hyl ene 20 chlori de
m xture to give on vacuumfiltration 0.23g of an off-white fluffy solid. np

262- 263 ¢ G 17EXAMPLE 16 Preparation of
5-chloro -2-(p-chl orophenyl ) pyrrol e-3-carbonitrile 25 CN */~ ~ ~ ~ ~
(~3| ~3g _T_Oﬁr“éﬁgaﬁ%p of 5-chlor:o-é?(p-chI}/roﬂ)he@l)%rrolg-s-caﬁomtnIen of 1.00g (4.2 2CHm%I3{ 1 Bg

equi vad ent) of 5-chloro-2-(p- chlorophenyl)pyrrole-3-carbonitrile in 300 nmL
of chloroformis agdged dropw se over a period of 30 mnutes, a solution of
0.40 nL (1.24q, 76 mol ., 1.84 eqU|vaH nt) of bron1neN|n 25 nlL of
chl orof orm T " afdition producedling exéﬁﬁesn1and tpwdrds the end of the
addi tion, of a solid starts to preci ate. 40 After
stirrimg at roonitgﬂ§§25>uﬁexfor 19 1/ 2 hours t leg cth oy TAXture is
evaporated in vacuo t ve 1.49g of an orangish white so‘!ﬂ} GBs solid is
slurried with a hexane-net hyl ene chloride m xture to gi ve“#® vacuum
filtration 1.33g (100%yield) of a fluffy white solid. np 250-258 * C, dec.
45 50 56 26 EP0312723B1 EXAMPLE 17 Preparation of
5- chl d? 0- 2-10 I Capagpetics] |§' p§¢r§°l9t'<@ of 2409 PAAinmqly E0Gequivalppt) of 2-(p-chlorophenyl)-
~~~~~~ QB¥rp ~-3-carbonitrile, and L of glac1al acetlc acid | dded dropwuse by s nge 0.75 mL (1.26g, 9.34

o mip b %B‘f“ P’8’f'"'§°'¥1 ﬁef a@ern%

Cl s>\ 15mmOI ” un
5 ;;gro%mt%m%ﬁ% uggé?j: te{gvz s %ﬁwr‘fgH el e

ApprOX|nate nu er e co et on o the addltlon a SO|Id
preC|p|tgkgmngb of the reaction solutlon After stirring at room
tenperature K— for 45 mnutes, the reaction mxture Is filtered and
the coil prepfslios o 2-@ 4 dpnivvasieni)-1uRdilyippirdidis-eamadiricet i ¢ acid to 20 give 2. 08g
(74%crude yield) of anoff-white solid. This solidis recrystallized from
75 mL of hot acetic acid to give 1.63g (58%yvyield) of 97 wt % pure. Product
np 258.5-261 * C. t4‘-E‘XAIVPLE 18

7 <

N \ Cl * KOC(CHy)y + CHyl —» /] \ (+ A
\N’_/ i .
H

30 4/

el ' l ce

CHy

35

In a 100 mL flask, 2.0 g of 2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile is dissolved in 50 mL of dry THF

and 1 equivalent of potassium t-butoxide is added. This gives a slightly cloudy solution. One equivalent of

methyl iodine is then added to the mixture by pipette. This leads to a slight lightening of the colour. A
drying tube is attached to the flask and it is left to stir at ambient temperature overnight.

The next morning there is a slight light-coloured precipitate in the flask. 50 mL of water is then added
and the solution becomss clear before a solid precipitates out of the solution. This solid is filtered out of the
solution and compared to the starting material by TLC (25% ethyl acetate/hexane). This indicates a new

_ single spot which is faster moving than the starting material. It is dried in a vacuum oven at 50 deg. C
45 overnight. The product yield is 1.31g or 62% yield and has a melting point of 140-142°C.

50
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26 Preparation of 2-(3,4-dichlorophenyl)-1 -nethyl pyrrole-3-carbonitrile CN
‘CN 30 ,, 3) KOC(C83)3 C H31

'd _ "Si / \cMm EP 0312723 B1 Ce 35 In a
100 nmL flask, 2.0 g of 2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile is

di ssol v_é;g:!k,&g) m. of dry THF and 1 equival ent of potassiumt-butoxide is

added. es a slightly cloudy solution. One equival ent of nethyl

i odi ne préhalalidilbr 86 4RHlorb3-(3, HGcHibrethtyl-1 MétrBibRRlelFearnbiili® | €ads to a slight

l'i ght nrng—UH-hrmhourﬁﬂrTh-w-ng—fubm—aﬁ-ached"ﬂotheflaskandltls
leftsto stir at ambient tenperature overnight. 40 The next norning there is
a slight | i ght-cofwured precipitate in the flaskct 50 g of water is then
added and t he =9 [ acones, cls@a. before a sol ie—grecipitates out of the
sol ution. Thi [ | tered (ﬁJt‘eof the sol ut 6n\nd comprared to the
starting mat er Ml X \ (25% et hyl acetate/he e i ¢y TRdi cates a new
si nglee spot V\hlquh i @ Flnmoving than the sta ti ngfkmat ~C@t is dried
in a vacuum oven?dat 58~deg. C 45 overnight. The pro dis 1.31g or
62% vyield and has a nelting point of 140-142 * C. 50 55 27 EP0312723B1
EXAMPLE 19 Preparation of

4, 5- di chl BraohmE sound dpitgm ﬂﬁrswﬁsrﬁ;‘g@ ‘rd'ﬁ'ﬁef?ﬁ}*ﬁ'yyﬂr"eﬂ"wlpgfwmﬁqu S dnixpdCN

c 15 withy3s mL of glacnal acetic acidr; is wagpss! silgh y with a heat gun to dissolve all of the

cC C 10 pyrrqle ~~~~~~~~~~~~~~~~~~~ C

10
CO in g d’ﬁp t"’;B °|° sm(jl on if laddr%d A egsfg suffuryl ahl%r*de by pipette. The solution is left to stif at room

[ h 35
o OﬁD a d%#ggf'a%y %{1 A ;sggs\e .maimsf&te@%&mnudwvlhﬁ @r? )}Haféeﬁ'usll?ke;{d B
olid 13GdeRidal B B.C, (26% ﬁacﬁlkt@/ﬂéxaﬁé) bAdf bl a'ﬁalm%ezpr&Qct of

to di ssol gy
sulfur%}%hbg@lpgdl}ayy,gm,gg 8:,6% he solution Is left to stir room -
tenperature for 12 hours. 2 After 12 hours the sol utlon is poured into

50 nds Gfxammeieeso resulting in a white precipitate. This is filtered out and
dried ima vacuum oven at 50 0 C for 3 hours. The resulting solid is

i dent i (Pedparatjon bE£5-DicRIGr243, fithiaaphbrat)-a/{(JidarysthyipyirolerdFdatbbsiiileanal ysis to t he
product of Exanple 9. Product yield 1s 0.36 (56%. 25 EXAMPLE 20

Pkepar ati on of

4,5-3 chl oro- 2- (&_4-di chl ONophenyI) 1- (2- hydr oxyet hyl ) - pyrrol e-2-carbonitri
|l e

1S warne

/Lr/\/ + BrCHECHEOH . [+de.t-3u-—.—)
35 cg_ : )
\/ (oh CN
| c1L
40
’d
C1 N \
H N c1
OH
45

To & stirred mixture of 2.0 g (6.5 mmol) of 4,5-dichloro-2-(3,4-dichlorophenyl)-pyrrole-3-carbonitrile and

0.88 g (7.8 mmol) of potassium tert-butoxide heated at reflux in 50 mL of dioxane is added 0.98 g (7.8

mmol) of bromoethanol. The mixture is stirred at reflux for 12 hours, cooled, diluted with 50 mL of water,

50 and extracted several times with chloroform. The combined chloroform exiracts are dried over magnesium

sulfate and concentrated in vacuo to leave a solid which, on warming and dissolving in ethyl acetate,

deposits on cooling mostly starting pyrrole. Concentration of the mother liquor and recrystallization of the
residual solid from 20% ethyl acetate in hexane gives 0.31 g of a white solid, mp 143-145°C; IR 5077A.

55
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30 Cl CNii~~~~1c C 8rCHaCHOH + K a 36

H.C1:,, CN 40 C
‘ON S° C OH 45 To a ERPR&7BBture of 2.0 g (8.5 mml) of

4, 5-di chl oro-2-(3, 4-di chl orophenyl ) -pyrrol e-3-carbonitrile and 0.88 g (7.8
mol ) of i jum tert-butoxide heated at reflux in 50 nl of dioxane is
added O. —8 mmmol ) of bronoethanol. The m xture is stirred at reflux

for 12 NoosuudiBp} Eflundlhb 1 Ekoticplinibylihe- 08 aiffing 00 and extract ed
several ¢ ormextracts are dried

over ngpgnesium sul fate and concentrated in vacuo to |eave a solid which, on
warm ng and disgolving in hyl acetate, deposits on cooling nostly

starting pyrrol 8= Concentrati on of the nother |iquor and recrystallization
of the residual sBFrd—#V6n120@6ethyl acetate in hexane gives 0.31 g of a

white solid, np 143} 145)e G Eb77A. 65 28 EP0312723B1 EXAMPLE 21
Preparati on of g7\ 7 CNBr « o

4,5-di chl oro-2-(3, 4- dichlqgt/ﬂeg%k)pyrrole 1, dlcarbonltrile C.

C N ,5Cl 10CN/ CCAr r|H~~~=RA10 cc | ' ~~C CN

Potassiun1t but oxi de (617 ng, 55 mml) is added in portlons to a solution
of 3-cyano-4,5-dichloro 2- 25 (3, 4-dichlorophgpyl)pyrroley (1.52 g, 5 nmmol)
i n anh¥drous THF (20 mL). After 30 minutes, a s® ution/f cyanogen bronide
(583 ng, 5.5 mol) in THF (1 nL) is added. The r
at room tenperature overnight. The solvent is re >
evaporator. The residue is treated with waterC w th ethyl
a&etatg. The organic layer is washed with water and sat sQdi um
chlori'de and dried (MySO4). Evaporation and crystalljzati® e residue
fromethyl acetate gives while crystals (1.07 30 N np 250.5-252.0 C

Potassium t-butoxide (617 mg, 55 mmol) is added in portions to a solution of 3-cyano-4,5-dichloro 2-

26 (3,4-dichlorophenyl)pyrrole (1.52 g, 5 mmol) in anhydrous THF (20 mL). After 30 minutes, a solution of

cyanogen bromide (583 mg, 5.5 mmol) in THF (1 mL) is added. The reaction mixture is stored at room

temperature overnight. The solvent is removed in a rotary evaporator. The residue is treated with water and

_ exiracted with ethyl acetate. The organic layer is washed with water and saturated sodium chloride and

I\ dried (MgS0,). Evaporation and crystallization of the residue from ethyl acetate gives while crystals (1.07
30 g); mp 250.5-252.0°C.

EXAMPLE 22

Preparation of 4,5-Dichloro-2-(3,4-dichlorophenyl-1-(3-iodo-2-propynyi)-pyrrole-3-carbonitrile

50

55

To a stirred mixture of 1.91 g (5.5 mmol) of 4,5-dichloro-2~(3,4-dichlorophenyl)-1-(2,propynyl)-pyrrole-3-
carbonitrile in 500 mL of methanol is added 69 mL of 10% aqueous sodium hydroxide and then 0.70 g (2.7

29



EXAMPLE 22 Preparation of

4,.5-Di ¢ghl oro-2-(3, 4-di chl orophenyl - 1- (3-i odo- 2- propynyl ) - pyrrol e-3-car boni t

Yile 35 d. CN 40 E 0312(729?.1-C|| .. NaOH C~ ~~S |

C N 50 NI C
xfure

gf ~1 9 ™ ol)q éj%inﬁ@%inéﬁte ils<§tir|'seg for 12 ho|}1l§s and g;ienC ac(u:iified %rlld gflgteg vovitha20§tni\Lrorf \%germr
4, 5-di cﬁ%ﬁ% 0- §oe| , 4= di c‘ﬁ?do?"gﬁ?ﬁc r?tfll'ﬁe-dlfr-of'i? epﬂFaS%fny d-oﬁri}rgr ”6'?"89%’?“'“ I(s:'a"r"B'(;r}F't rile
in 500 of nmethanol is added 69 nL of 10% aqueous sodi um hydr oxi de and
then ;0. 701gs fegetién 8 Aiso apghtabld tothe cdnbetsibiof BRPSnebrmiuA A, RE v, VIRE vilhabbitisy NS

St rr edadyRiardsyris/61heiiéort REhtiaT o M-dubSifhted Ido 814! Akl arytbjridied BkaldlinvBiftionat er .
The precipitated solids are collected and recrystallized from methanol to

af ford eaAmMbLB23vhil e crystals, mp. 115- 116 C. 6 This reaction is al so
applicabre 1o the conversion of any of the formula I, IV, V, VI or VII
substa t Rropachtiod of 24(X4-digHIoppényl)-4 Sdlicaispyerble-BRearbgitéle ent | nvention to
N-substituted 1odo 3-4 al kynyl arylpyrroles of said invention. EXAMPLE 23
| o Preparation of 2-(3,4-dichlorophenyl)-4,5-diiodopyrrole-3-carbonitrile
18 oy Ca ~~~C Np K><, gN- | _
N C 20 yas . N-i odgsticci ni mi de (5.7 g,
. 025% nol ,) ig—eadged sl ow éﬂto a solBution of

2- (3, 4- di chl oijophényl e- 3- [l carbonitril (3.-’b g, .018¢€ nol) in 100
m of THF. The\realtronlis stisér¢d s veral _hour tWil thin |ayer
chr emat ogr aphy dsi | ilea gel _ 100: 71- et her : pet r ol iINam € hettacetic aci d)
shows conpl eti on. The i xturle is \Paporat ed in vactb to%((esi due
contai ning the pyrrole and succinitide. The crude solid is dissolved in 500

m. of ether and shaken with 5 x 400 nL of water -to renove the succinim de.
The ether is dried over ny, Na2SO4 and evaporated in vacuo to leave 2.0 ¢

(32. 3%  ON-igiostcSMmiBs B g,S 835k Shor¥ ik Bad¥B siowiy Qo & lsOIGHRA opﬂgpltﬁchﬁfblpﬂé\rg Rdle-3-
EXAVRL Eearénitrilo §965,26129 thof§ In 160 RNGNYIF: Tho P34EtioR s siRsd soberdl REUN 4t 26 ¢ Cuniibthin layer
chromatography (silica gel; 100:100:1-ether:petrolium ether:acetic acid) shows completion. The mixture is
evaporated in vacuo to give a residue containing the pyrrole and succinimide. The crude solid is dissolved
in 500 mL of ether and shaken with 5 x 400 mL of water to remove the succinimide. The ether is dried over
I\ Na2S0: and evaporated !E vacuo o leave 2.0 g (32.3%) of a grey-brown solid with mp >230° (loses purple

30 vapors).

EXAMPLE 24

Preparation of 2-phenyl-1-pyrroline-4-carbonitrile

35
—J NC
CN N -
40
e s =N - \
7 e
3 .
45 N\ i

A solution of acrylonitrile (0.65 mL; 0.01 mol) and N-{trimethylsilyl)methyl-S-methyl-benzenethicimidate

(2.4 g; 0.01 mol) in THF (100 mL) is cooled to -5°C in an ice-acetone bath. Under a nitrogen purge, a

solution of tetrabutylammonium fluoride (1.0 mL of a 1 N solution in THF) and THF (20 mL) is added

s0 dropwise over 30 minutes The solution is stirred another 30 minutes at -5°C, and then allowed to warm

slowly to ambient. Stirring is continued another 18 hours, and then solvent is removed under reduced

pressure. The residue is partitioned between ether/water and the water layer extracted with fresh ether. The

combined organic layer is washed with water, then saturated sodium chloride. The solution is dried over

MgSOs, and cooling the filirate causes precipitation of an off-white solid (1.2 g; 70% theoretical yield)

56 whose spectral characteristics are identical to the material described by Tsuge [J. Org. Chem. 52, 2523
(1987)).
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NC 40, CN N+ TrMS" 48 A
sol utiion of acrylonitrile (0.65 nL; 0.01 nol) and

"Nt methylsHyI)mathyI S—nethyIEPdeW?e??étﬁﬂ oimdate (2.4 g; 0.01 mol) in
THF (100 nmL) is cooled to -5*Cin an ice-acetone bath. Under a nitrogen
purge, a iQn of tetrabutylanmonium fluoride (1.0 nL of a 1 N solution
I n THF) (20 M) is added 50 dropwi se over 30 m nutes The sol ution
is stirr t 5 C and then allowed to warmslowy to
anbi ent . P Bﬁwphg&mr}a““%r e ther 18 hours, and then solvent is
renoved under reduced pressure. The residue is partltloned bet ween
ether/water and the water |ayer extracted with fresh ether. The ‘conbi ned
organi c | ayer washed with water, then saturaN&d sodi um chl oride. The
solution is dri over NgSO4 and cooling the fiNrate causes precipitation
of an off-white 70% t heoretical yie =55 whose spectral
charaateristics to the material des fi& ¢ by Tsuge [J. Og.

Chem 52, 2523 (1 ]. EP~0_312 723 B1 EXA " tion of
2- phenyl - pyrrol e-4Hcar bogi tprfe NC H l
NC 10 15 a nitrogen

purge 2, 3-dichl oro-5, 6-di cyano- 1, 4- bonzoqui none (0.23 g; O. ) and
2 pheﬁ?l-l pyrroline-4- carbonltrlle (0.17 g; 0.001 nDI) |s dlssolved in
dlneth ethane (13 rnla cl

oran e

=5 ki o *acy*w 1.4 Bpeo q?‘?&‘ﬁ% (to
v . 20 2(%,;:"; ":o oy %o ;’38#"3
S‘us/pe i u on (éne , , nt§ n su g xo ernb(tciti

0 CB san dl p u§p stu eJi % n{m
much 0 gl |ch fsh ' s8mi-solid
partitioRg p‘ﬁﬁﬁtﬂla@to aff-2 ﬁ&r&&@moﬁdw&uﬂ\nc on§( H Thd-brown
car bonat gyl ?ay&rq B mﬁb@%ﬁ’%er #nd He doﬁtbl St laGét id Washéd Wﬂhtfns#%ﬁé‘fr e d
the conbizpfedoliGh chisiBl AtbEArYIRSMBIMAYT, Molvér? BteiVedlinder rB@idedsHbdslrd tesbtarnali UM
chl or izflewnitdf del-sofid. YinROmatbria wid) rac¥stalff0d WrEM Letriyfond QRIS (DARLY vedsHned yield
pressur elatenderblysthinioa g6 white sem -solid. This material was recrystallized
fromethylene dichloride (DARCO treatnent) to yield | avender crystals (0.1
g). The i dahd idemtical prodaktidd obtained laliredtiy énda eihgle stbp Py condensing aghlerosdrgignittily and N-
cQngensi (rinethyisiy)metna-Siydthythehzanbtisioimiteite Nsing tetrabutylammonium fiuoride catalysis (analogous
(t ri meq higlthsi drapiationtohd-phefylttepyingline-#reabopitrie dusaribed preMiausivdsi ng t et r abut yl anmoni um
fluoride catalysis (anal ogous 30 to the preparation of
2- phenylEﬁEﬁEEE@line-4-carbonitri|e descri bed previously). EXAMPLE 26

Preparation of 2,4-dibrono-5-phenyl pyrrole-3-carbonitrile 35
Preparation of 2 4-dibromo-5-phenyl pyrrole-3-carbonitrile

35

U NC

“ 7\
N
H

Under a nitrogen purge, a solution of bromine (0.6 mL; 0.012 mol) in CHCIs (6 mL) is added dropwise

over 20 minutes to a stirring solution of 2-phenyl-pyrrole-4-carbonitrile (0.84 g; 0.05 mol) in CHCIlz (20 ml).

The resulting solution is stirred 18 hours at room temperature, then solvent is removed under reduced

50 pressure to obtain a solid which is recrystallized from C2H:Cl. (DARCO treatment), yielding the desired
final product (0.6 g), m.p. = 239-242°C.

By the procedure described in Example 24, 25 and 26, 2,4-dibromo-5-(g-chlorophenyI)pyrrole-3-

carbonitrile, m.p. 270-272* C (dec.) is also prepared.
85
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CNC 40 45 Under a nitrogen purge, a solution of bromne (0.6 niL; 0.012 nol)
in CHC,s (5 nL) is added dropw se over 20 mnutes to a stirring solution of

2-pheényl - pyrrol e- 4- carbonitril eEP®.H¥2783B3. 05 nol) in CHCO3 (20 ni). The

resulting solution is stirred 18 hours at roomtenperature, then solvent is
remvedgé%iéaieduced 50 pressure to obtain a solid which is

recryst from C2H4Cl 2 (DARCO treatnent), yielding the desired final

pr oduct 1 PCY By the procedure described in Exanple

24, 25 3'£ '°|g)3” dhqien % orophenyl ) pyrrol e-3- carbonitrile, mp.

270 372 * C (dec ) is also prepared. 55 31 EP 0 312 723 Bi EXAMPLE 27

3',4"-Dichloro-3-(1, 3-di oxol an- 2-yl) - pr opi ophenone C 10 rnt n
/e1 15 d ] | . 0~~~ K) 20 '-O-—a‘

C1I To a rapid m&zﬁre of magnesi um tur/ni.ngs;. (0. 64 g, 26 nmol )

in 10 nL of tetr dr furan at 25 Cin a 100 m_ thr ee- ﬁtck—r-o-uml- bott om

fl ask equi pped with aO‘tfherm)meter g3 Q nm_/ ‘oq f'unniel, 25 and a

ni trogen inlet W dropwi s€ 22(2'Br.offoet hyl) -2 Reeh. oxol ane (4.7 g, 26
mml) in 40 flof t trahydrofuran. The rate of addition is adjusted so as
to maintain the reaction tenperature bel ow 5300C. The reaction is then
allowed to stir for 1 hour at 25.*C. 120 nlLof tetrahydrofuran is m xed

wi t h*®pot assi um 3, 4-di chl or obenzoate (5.0 g, l bl anket of
nitrogen. The Gignard sol utio@ lis the . decanf ed away from
the unreacted nmagnesi um tum ngs, & addyd dropvii se I the faridly stirring
30 pot assi um benzoat e suspensi on. [The re}ctlon I s then | oped to stir for
2\4_/hours at 25 C Fifty nL of dietR ether and 15 nL o hydrochl ori c
aci d®are added to the reactiore b xt ure”and t he | ayers separated. The
organic layer is washed with saturated aqueous sodi um bi carbonate until

neutral ol Loupe AingHEaeshh mih f B8 BG Sakum
sul f at ege @nba i e o &%ngw&faagﬁe 4% il Qf 55'6 ?g;gfunnelt

chr ogatAgARRGEn Midtlis bdeb Cophib 24 bRhosthyl)-1HEAIGOIBNE[4lTY S, CRMBA ‘?n as ol sfent to
gi ve t RerakRirdhir@f Thetateddt alidtion i€ adj@¥H)so s t@mumh.h QneSi@hdtiéh temb&aturala'émw bé<c.
EXAMPL Erhé Beabtion othéit allowedtb siir-iér3, wourCkit 264 62 1 2000 0MtrahiRdreNirardi8 Mia isthl Potdddiuf
3,4-dichlorobenzoate (5.0 g, 22 mmol) under a blanket of niirogen. The Grignard solution is then quickly
N\ decanted away from the unreacted magnesium turnings, and added dropwise to the rapidly stirring
30 potassium benzoate suspension. The reaction is then allowed to stir for 24 hours at 25°C. Fifty mL of
diethyl ether and 15 mL of 3N hydrochloric acid are added to the reaction mixture and the layers separated.
The organic layer is washed with saturated aqueous sodium bicarbonate until neutral followed by one
washing with 10 mL of brine. Drying over sodium sulfate, and rotary evaporation yields a beige semisolid
which is chromatographed over silica gel using 3:1 hexane-ethyl acetate as eluent to give the keto-acetal

85 (4.3 g, 80%) as a white solid, m.p. 115-117°C.

mel)u@
|

EXAMPLE 28

Preparation of 3-(3,4-dichlorobenzoyl)propionaldehyde

HOac CoaH
4 D/\/YJ Heo,srcm, D/\/\a‘o

60 Ten grams (26 mmol) of 3',4'-dichloro-3-(1,3-dioxolan-2-yl)-propiophenone is added to 30 mL of 0.2M
oxalic acid (made by dissolving 0.9 g of oxalic acid dihydrate in 30 mL of water) and 5 mL of ethanol. The
mixture is refluxed for 1 hour and then allowed fo cool. Most of the ethanol is rotary evaporated off and 100
mL of diethyl ether is added along with 20 mL of saturated aqueous sodium bicarbonate. The layers are
separated and the organic phase is dried over magnesium sulfate. Rotary evaporation yields a viscous

55 yellow oil which is chromatographed over silica gel using 3:1 hexane-ethyl acetate to give the keto-aldehyde
(6.3 g, 75%) as a white solid.
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d 0-rn 14~~~~~ 02C- C014 CH 45 :

). CETCH CL C 50 Ten grams
“(26 mmol) of 3',4'-dichloro-3-(1ERUBREBHL 2-yI ) - propi ophenone is added to
30 nL of O. 2MoxaI|c acid (made by dissolving 0.9 g of oxalic acid

di hydr at 'rb mL of water) and 5 nL of ethanol. The m xture is refluxed
for 1 ho hen all owed to cool. Mst of the ethanol is rotary

evapor at gd é?;tlfong,ryj@;_gghlspﬁb hg;ylgg'rgkhyl ether is added along with.20 nL of
saturate pofrat e. The | ayers are separated and the
organic phase is dried over magnesiumsulfate. Rotary evaporation yields a
vi scous 65 yellow oil which is chronat ographed over silica gel using 3:1
hexane-et hyl acetate to Fve t he ket o-al dehyde (6.3 g, 75% as a white
solid. 32 ERQ312723B1}|E) XAMPLE 29 R tion of

2(34d|chlor<9 eN) P Ql e8c || 'mep@ﬁ@ }
ci CH@ ETCH 5 e g /Suspensi on of
3- (3, 4-dichl orob propl onal dcehydee( Ow g0l /ﬁ 60 nL of absolute
ethanol is addeqd amwhi um acetate (4 g, mmI)H The Y. ; refl uxed
for 20 minutes and allowed to cool. Mst of the etharo 2 £
evaporated and 200 nL of 1:1 dichloronethane-diethyl ether along with 50 nL
of wat'®r is added. The Ia ers are separated and the organl o phase is dri ed

€1 N H4O; C

—-——’

over sodj urTP@tfP?pS{'s@" higrpbenzeyh) B’P&?‘]alﬁ'ﬁh ?9%@6 f‘ “ d Wﬁ
give the gyﬂ‘g@@h i ;ﬁe&%z ey %ﬁ;@ﬁ ; :y?%w? g'ith B o
BXANPIEoE gapi%aoﬂ:e 5 7 rown oil :‘i ?:ghrom 6%!;;(3? rg over si‘ca) Es?ng 3 :%:g}r\’rg ~ethy acetZ?éhyde

K> 30
¢ 2) O FEpsethe b - OHC H 2) Naogc
35 To 10 gi met hyl formam de stirring under nitrogen in a 50 nL round

3
bottomf%added phosphorus oxychloride (0.6 nL, 6.5 nmol) dropwi se
via 3365' Pidfaratidh 6 58 4-dichiGBpheybyiRIcdrbb@ieryas | i ght yellow in color. It is
al l owed to stTT—fOor 20 mnutes before the porti onw se addition of
2- (3, 4-dichl orophenyl)- 40 pyrrole (1 g, 4.7 mol ). The bei ge suspensi on
which results is allowed to stir for 30 m nutes before being heated to 50 C
fQr, 40 m nutes.—Aysol ution. 0% sodium acetate (10 22 mol ) ‘ti 15 nL of
wat er s s added// - : CL

rrole (4.6 g, 83%) ascillght brown solid, m.p. 49-51°C.

7 U7 1> onerpoc,
o ~ c1 » OHC W . 4
2) Naofl¢ '

35

To 10 mL of dimethylformamide stirring under nitrogen in a 50 mL round bottom flask is added
phosphorus oxychloride (0.6 mL, 6.5 mmol) dropwise via syringe. The solution, warms and becomes light
yellow in color. It is allowed to stir for 20 minutes before the portionwise addition of 2-(3,4-dichlorophenyl)-

40 pyrole (1 g, 4.7 mmol). The beige suspension which results is allowed to stir for 30 minutes before being
heated to 50°C for 40 minutes. A solution of sodium acetate (10 g, 122 mmol) in 15 mL of water is added
{o the cooled reaction which is then allowed to stir for 20 minutes. A beige precipitate is filtered off from the
reaction mixture and air dried for 20 hours to give the essentially pure aldehyde (1.1 g, 85%), mp > 200°C.

50

55
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to the cool ed reaction which is then allowed to stir for 20 m nutes. A
bejge precipitate is filtered off fromthe reaction m xture and air dried
for 20 hours to give the essent ER0I3J2@@3 Blal dehyde (1.1 g, 95%, np > 200 -
C. 45 50 55 33 EP0312723B1 EXAMPLE 31 Preparation of

5-(3,4-4) ophenyl ) pyrrol e-2-carbonitrile 5 ci ~~~~~~~~~~~~~~ c, O
H’\N-Céé&?l'—gé s 10 ~ ~ ," N1-4sN a.

-q" 10 Cl ErOH H20 To a suspension of
5-(3, 4- dehyde (1.5 g, 6.2 mmol) in 20 nL
of water 15 and 20 nlL of ethanol, is added hydroxyl am ne-O sul fonic acid
(0.7 g, 6.2 mol). The reaction is refluxed for 1 hour during which tine a
gray precipitate appes Afteflbeing allowed to the reggtion is
filtered to give -'.@ ~pure ni.atNnggaH(l.S g,/ . gray solid,
mp. 170-171 ¢ "EXAMWPLE(32 R0 Prepacatidh, of NC

3, 4- ghi br ono- 5- (3, 4- df chl

it.. H e T14F 30 To a sol ution of

ENYL) pymokoksy 2- Carboniftril &
5- (3, 4-di chl orophenyl ) pyrrol e-2-carbonitrile (0.5 g, 2.1 nmmol) in 20 nL of
tetrahydrof uran under nitrogen is added portionw se N bronp-succinimde
(0.8 g, 4Toa puspanpion gife(3 Awighierorhrnyhpyroier2-qarbgxalgphyas (1800, B@rmmd) inRh ok okwalesf or e
the #ddnd POmL et ethepolyis adgpd mafoe,ygar@imo—womaqq;oaigee-%&nown@reactwm@_wfhwr@ 36
are sepdiout dxingwhich fme 398y preeipitaig\Appearsy Al bejng-qliow geRhibn teagtien isdiliqred {o
evapor SV grsentialiy Ryre nikile {1-19, 8%} el AP P71 G 1 i ca gel using 3:1
hfexane&%%;et ate as eluent to afford the di bronopyrrole (0.5 g, a
6094 a solid, mp. > 250 * C. Also prepared by the procedure is

3, 41 Gl Qlhin % DRGREBYIA PR b blbBonsflo - 198-200 * C. 40 45 50 65

Preparation of 5+(3,4-dichlorophenybpyrrole-2-carbonitril

25

—_ c1 .
/A NBS . i
“CAVX@ ___’ ~NC

U - 3 Cl THF

30

To a solution of 5-(3,4-dichiorophenyl)pyrrole-2-carbonitrile (0.5 g, 2.1 mmol) in 20 mL of
tetrahydrofuran under nitrogen is added portionwise N-bromo-succinimide (0.8 g, 4.2 mmol). The reaction is
stirred at 25 °C for 30 minutes before the addition of 10 mL of water and 40 mL of diethy! ether. The layers

35 are separated and the organic layer dried over sodium sulfate. Rotary evaporation is followed by
chromatography over silica gel using 3:1 hexane-ethyl acetate as eluent to afford the dibromopyrrole (0.5 g,
U 60%) as a brown solid, m.p. > 250°C.

Also prepared by the procedure is 3,4-dichloro-5-phenylpyrrole-2-carbonitrile, m.p. 196-200°*C.
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EP 0 312 723 B1 EXAMPLE 33 Preparation of 4-phenyl pyrrole-3-carbonitrile CN
~=s0,” 10 NC 15 , 1 1 H 20 To a
‘mxture of 5.0 g (39 nmol) of ci FRMHRATBBl and 7.6 g (39 mml ) of
(p-tolylsulfonyl)nmethyl isocyanide in 35 nL of DMSO and 65 nL of ether is
added ovggﬁgi%g8n1nute period a suspension of 1.86 g of a 60% oi

suspensi dium hydride (1.11 g; 46 nml) in 80 nL of ether. The
reacti ongm ), er nitrogen for an hour and then diluted
W th ethPQ&é&'£&4ﬂﬁe. &95 ot yer is separated, dried over magnesi um
sul fatge, and concentrated in vacuo. The resulting oil is chromatographed on
silica gel 25 using 1:1 chl orof oromet hyl aceg@te to give 2.5 ¢

o6f cream col ored sol i dsg Recr alllz. vT 1 O eihet - hexane affords 1.15
g, mp. 123-125C; NVR M 077. Lit. Letters 53377(11972): m p.
128-129 C. EXAMPLE 34 30 ‘reparatloauof

2, 5- disg¢hl or o- 4- phenyl pyrrol e- 3- carboni trile 35 -~ -NC
NC + s002C, 2 40
AH AN H 45 To a stirred

m xture of 0.66 g (3.9 mMmmol) of 4 heny| | e-3-carbonijtrile in 20 nL of
dry THF cooled to 6 * Cwith an icH-wafler bath is added ffroma syringe 0. 66
m. (1781 g; 8.2 mmol) of sulfuryl ghloff de over a 4—mi-Retle period. The

m xture is maintained at 5-106 C fo addi tional 45 minutes and then
stirred an additional 30 minutes witR the ice bath renoved. After the
reaction mxture is poured |nto 80 nL of ethyI acetate and 40 nL of water,

the’ o gani phan&“re mmdl n nitri atRnQoldof (ro ?su | Fm 50

sul f afe. .S(g, nﬁJe Lo 5 '@ié&iﬁ ‘esh gasﬁ'f Wi

et hyl aci pe&l .dS’n 4§ Qurdig’ €S

0. 95 go alﬁ@iﬁ l§|9 r nitr &\ Jhﬂ Pr'l% grqéje is ‘S6pathted!

of f - Whi §Rq Gle¥ Radiesium lﬂ e, od CTr)e %aﬂorﬁ afﬁéafoﬁ Méar Of
ExanplgSysiha 18tHiorform b t e .Ja@ mcasred m@soas &ftallizbn fdAFethorRbraks | S

55 of 2, ok bﬁ@gqnﬂ1egqghbomm@ @w& pyrrole-3-carbonitrile, the procedure

of Exarrpd_.eTaﬁuﬁgrsfsgéﬂ(mﬁimlpsmagz@-@m ne in dioxane to replace sul furyl
chl oride and tetrahydrofuran. 35

1\ EXAMPLE 34
30
Preparation of 2,5-dichloro-4-phenyipyrrole-3-carbonitrile

45 To a stirred mixture of 0.66 g (3.9 mmol) of 4-phenylpyrrole-3-carbonitrile in 20 mL of dry THF cooled
to 6°* C with an ice-water bath is added from a syringe 0.66 mL (1.11 g; 8.2 mmol) of sulfuryl chloride over a
4 minute period. The mixture is maintained at 5-10°C for an additional 45 minutes and then stirred an
additional 30 minutes with the ice bath removed. After the reaction mixture is poured into 80 mL of ethyl
acetate and 40 mL of water, the organic phase is separated, washed with water, and dried over sodium

s0 sulfate. Filtration through a short column of silica gel, rinsing with ethyl acetate, and concentration of the
combined filirated in vacuo gives 0.95 g of dark solid. Recrystallization from chioroform gives 0.42 g of off-
white crystals, m.p. 195-198° C (dec.).

Following the procedures of Examples 33 and 34, the following analogs are prepared. For the synthesis

s6 of 2,8-dibromo-4-(p-chlorophenyl)pyrrole-3-carbonitrile, the procedure of Example 33 is followed using
bromine in dioxane to replace sulfuryl chloride and tetrahydrofuran.
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EP O 312 723 BL5  mmmmmeee NC ' O 10

Y.15 ,,

‘0 .4-d CM EP 0312723 Bi CM 337-240
(dec.) 20 4- CH3 : C1 C1

1®B-204 4-dC Br Br

0 2&50 25 EXAMPLE 35 Et hyl 4-(p-chl orophepy -pyrrol e- 3-car boxyl ate 30
00" ~~~~~ [ SO i/- C ' 45 To a m xture of

5.63 g of a 60% sodi um hydriN&/ oi | suspé in 200 nL of dry ether under
nitrqgen is added from an addiXional fuyr m xture of 23.5 g (122 mmol)
of ethyl p-chlorocinnamate and (Y9 2=gf( 122 mmol ) of (p-tolylsulfonyl)net hyI
i socyanide in solution in 180 i
The addition tine is about 20 nijnutes|/|and results in gentle refluxing of
the m xture. After another 10 Ut o4 irring, the mxture is diluted with
100 m. of water. The nixtureyls exNracte® four tinmes with ether 50 which
is then dried over magnessi um sul fHte fol | oned by concentrated in vacuo.
The resulting solid is recrystallized fromethylene dichlorite to give 7.8
g of crystals, mp. 137-138 * C. Concentration of the nother |iquor for the
crystallization | eaves additional crude ester which is carried on to the
sapoffi fi calB on step. 55 3&  EP 0 312 728 ‘Bl. EXAMPLE. -3 ePar ati on of

3 (p-chl orophenyl ) - pyrrol e 5 d ~TTTTTTTTTTe - L ..C+ NO 100 10
'S~ 15 Lo C
a s 30C nixture of ¥.0 g of crudefkthyl . i  337=240 (dec.)

4\(/p chl or@phmayl ) - pyrrol eB- car boxyl ate.¢gom t he regﬁ;y.sj@gl i zation not her

I|quor and ,t recrystalligzed product fr t he previ ous is stirred at
et o ot A YR So0BE B2 3L8%

25 EXAMPLE 35

Ethyl 4-(p-chiorophenyl)-pyrrole-3-carboxylate

30

.

el T g o/\o NaK

* ’:1L

45 To a mixture of 5.63 g of a 60% sodium hydride/oil suspension in 200 mL of dry ether under nitrogen is
added from an additional funnel a mixture of 23.5 g (122 mmol) of ethyl p-chlorocinnamate and 19.4 g (122
mmol) of (p-tolylsulfonyl)methyl isocyanide in solution in 180 mL of ether and 80 mL of dimethylsulfonide.
The addition time is about 20 minutes and results in gentle refluxing of the mixture. After another 10
minutes stirring, the mixture is diluted with 100 mL of water. The mixture is exiracted four times with ether

s0 which is then dried over magnessium sulfate followed by concentrated in vacuo. The resulting solid is
recrystallized from ethylene dichlorite to give 7.8 g of crystals, m.p. 137-138°C.

Concentration of the mother liquor for the crystallization leaves additional crude ester which is carried

on to the saponification step.
55
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aqueous sodi um hydroxide for 2.5 hours. The m xture is cool ed, extracted
W-th ether, and acidified to give a precipitate which on collection and
‘drying weighs 11.6 g. 26 A m xt ulEP O$1213B1y of the acid in 100 niL of
f8-ethanolam ne is heated at reflux for three hours. After cooling, the

m xture | r.ed over 400 nL of ice and the resulting mxture is extracted
four ti ne%ﬁéﬁgchl oroform The ‘chl orof orm sol ution, after drying over

magnesi ”%3#4“39B§'<€'Qﬂ°'“hg%§’§@@; with activated charcoal, is concentrated in
vacuo to en romat ogr aphy on silica gel using 1:1 ethyl
30 acgtate hexane gives 4.0 g of a white solid, mp. 117-118 * C. EXAMPLE
37 Preparation of; 3-(p-chlorophenyl)-pyrrol e6l2-caboxal dehyde 35 sC~~~1 45
Cl '-V 60 = 3 0 0 To
a mixture of 0.86 Q (42 mmol }Ngi~di met hyl t or -@- in 100 of ethylene
di chl ori de mai ntai ned . {5 uder nid Qe %and cool edpTmThn IC€ibath is added
1.49 9 (12 mmol ) of oxa hloride in 10 nL of eth e di chloride over a
period of 25 minutes. Thewice bath is renoved, the migture is;stirred an
addi tional 15 nminutes and recooled in an ice bath. Ta this m Xture is added
1.5 9 (8.5 mol) of 3-(p-chlorophenyl)-pyrrole in 25 nlL of ethylene
aJ S renoved ahd after an
irring, the fixture is
ydroxtte. The

addi t inal 30 37 EP 0 312 723 Bl m nutes of
poured into 50 nL of ice-water and 6 nL of 509
resulting mxture is extracted with ether and with of orm and t he

conbi ned organic mxture is dried over magnesi um sul ™ate and concentrat ed
i hJ/a%Jo. Purification of the resulting solid by chromatography on silica

gel usl ng 5&71 Je'Bf'zz.a I)faénﬁie kb%ﬁ?%&-&|o%gt?engl)-;%?’roQ—s%grb%fafemln;[ Ee ?&Ns&li%&n(:h IS
used di r@aghd, YigdoP bndthd) @&f:!al%d rodLLQ:ﬁIT‘m the previo:gﬁ&gI;g'at:gu;;rrg%1 reflux with 150 mL of 10%

3- (p- chl ek Fiyibkilid1oP2.5 réufd. P thiltlite icoofed: helr. ?&acigaa Pdive a
3-(p- Chh%é?dﬂ%%il:ﬁ orPoblidchdnind diyRb P«Qipﬁstﬁ islge 10 16 , 431~

Ct{ 4% H 2N OSVWH 20 il C

CN 26 A e of ®0.9F 0Pt 3ci@ in( 10 InLNd¥QY-gthaRdlamine is heated at reflux for three hours. After

3- ( p- chl cvormg & yrlixturdd 16" folle@ over 180 ARG liddeiny @R resuitiAg midurdis dwPdcRE fdup timbd withed
and i ce-chivadictd. YW trdordlorm2sofiitign .afler Ndiging) ovaf miayrbeion ysulfdts Bret fdatminf @it Gctigdéad i N
10_pl of charmbatris bencerirated jn vadabewd . leadé i dorowin hselida dblioinatography loe siticeo el agind) &t fethiyls
renoved axeidtethbr@nargives 410eg of 8 whiteasoli mfpon1723818.nut es. On cool ing, the resulting

solid is collected and shown, by NMR to be a m xture of product and
starti ngEAMPbRBAe. This

Preparation of 3-(p-chlorophenyl)-pyrrole-2-caboxaldehyde

85
Y, ' 1
40 0
{/
v
45 . €1

&0
N CHo

To a mixture of 0.86 g {12 mmol) of dimethylformamide in 10 mL of ethylene dichloride maintained

56 under nitrogen and cooled in an ice bath is added 1.49 g (12 mmol) of oxaly! chloride in 10 mL of ethylene
dichloride over a period of 25 minutes. The ice bath is removed, the mixture is stirred an additional 15
minutes and recooled in an ice bath. To this mixture is added 1.5 g (8.5 mmol) of 3-(p-chiorophenyi)-pyrrole

in 256 mL of ethylene dichloride over a 20 minute period. The ice bath is removed and after an additional 30
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a~/ m xture is reacted in the sane manner with an additional 0.49 g (4.2
“myol ) ,of hydroxyl am ne-O-sulfonic 30 acid in a total of 30 nL of water. The
"mxture is heated at 60-70 * C EBOHM2ARBY. The nixture is cooled and the

resul ting soI ids are collected and purified by chromat ography or silica gel

usi ng 1. 1 tat urhexgur}ee tto 59' oflcewatengan(afergllg’fliioéo dlum h”&é’ ]'ilh4 115
- ydroxide
¢ Bape b iR
at

nd with chlorofoym and the combined org mj is dried over
4.5-D t?ﬁ bk cioh &1 B el S by omblograpty. an O\~

silica gel using 1:1 ethyl acetat 'Cxan glves 3 of off-white solid which is used directly for conversion

HN 59 193-B-dhlotophEn)- n%Q-2Q:a énitHie
3- (p-chl orophenyl pyrrol e) - 2- carbonltrlle In 25 nL of chloroformis added

0.63 g exAvPLE B! ) of bromine. After 20 m nutes, the precipitate which forns
is col|I'éected and recrystallized fromethyl acetate to give 0.21 g of 55

pi Nk Creyapamtion, of BgachioropRdnil)-pyrle-23BrbonitriltP0312723 B1 EXAMPLE 40 Preparation of
Et hylo 5-Dbr ono- 4- (p- chl orophenyl ) pyrrol e-3-carboxylate 5

0c /[ OC2H5 10 c

N O 15 COOCeHa 20 H 25 _Et hyl 4-(p-chl orophenyl)pyrrol e-3-carboxyl ate
(1.6 g., 0.0064 mmol) j ol ved in tetrahydrofuran (4Q ni)€

N- br onmosucci ni m de ( 0., 0.0064 nmol) is added in ;
25-28 *C. After the & on is conplete, the solution
at room tenperature Qe solution is concentrated |n asg”and the solid

resi due partij “Het ween wat e, NgyEhgf hery The J3 I s separated and
Cﬁ m sul fate. \Fbrk LFp

Oﬂ

dri-ed over of the et | eaves 1.9 g
(\00% of a 4 g with a mxture of
80/ hexane/ et eiape. The insoluble solid 3 9729 is collected
and has mp. 168164 C. EXAMPLE 41 35 Preparation Hf '

5- br ono- 4- (p- chl or ophenyl ) pyrrol e- 3-carboxylic acid

25 A mixture of 0.683 g (3.1 mmol) of 3-(p-chlorophenyl)-pyrrole-2-carboxaldehyde in 10 mL of water is
stirred and ice-cooled while 0.52 g (4.8 mmol) of hydroxylamine-O-sulfonic acid in 10 mL of water is slowly
added. After the addition, the cooling bath is removed and the mixture is heated for 26 minutes. On cooling,
the resulting solid is collected and shown, by NMR, to be a mixture of product and starting aldehyde. This

Y, mixture is reacted in the same manner with an additional 0.49 g (4.2 mmol) of hydroxylamine-O-sulfonic

30 acid in a total of 30 mL of water. The mixture is heated at 60-70°C for 2 hours. The mixture is cooled and
the resulting solids are collected and purified by chromatography or silica gel using 1:1 ethyl acetate
hexane to give 0.40 g of pink solid, m.p. 114-115°C.

EXAMPLE 39
85
Preparation of 4,5-Dibromo-3-(p-chlorophenyl)-pyrrole-2-carbonitrile
N
P | €4
45
N
H -~ CN

50
To a mixture 0.40 g (2.0 mmol of 3-(p-chlorophenylpyrrole)-2-carbonitrile in 256 mL of chioroform is
added 0.63 g (4.0 mmol) of bromine. After 20 minutes, the precipitate which forms is collected and
recrystallized from ethyl acetate to give 0.21 g of

55 pink crystals, m.p. > 250°C.
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40 COOCZHS C14 3 t *1; HO 1

NaGHI* .8~ H H 45 Et hyl

*5-br 6no- 4- (p- chl or ophenyl ) pyrrol EPR IR 3BI ate (15 g., 0.045 mol) is

added to 200 nL of 10% sodi um hydroxide and the slurry heated to refl ux.

After evgrﬁégi ng appears to dissolve the mxture is refluxed an additi onal

40 m nut mxture is cooled, filtered and the filtrate acidified. The
qgedrled The solid has mp.

white pr 1n 428 ) (
>205* EiobihA 5—t -5 0—SHEWes a—pyrrole proton at 7.52 (d).

The nQ§s spectrumis also con5|stent for a nDnobronlnated conmpound. 55 39
EP0312723B1 EXAMPLE 42 Preparation of02-bronp-3-(p-chl orophenyl)pyrrole 5 ;
=i I\ HaNCHaCEOH, 10 HHA CO
5-bronn-4-(p-ch|orophenyl beymiic @cid (8.0 g., 0.026 mol) is
added to am noet hanol QW'y warnmed to 110-1209C and
held ai that tenperatureNes/1 Hpuk\ The solyti ok-igs | =LKool ed and poured
into water and extracted with e  The et hes tract, Qy thin |ayer
chromat ogr aphy (75/25, hexane/ et hyl acetate), poms a majior fast noving
spot and a sl ower noving m nor comnponent. Vbrk1up of the ether |eaves a
dark solid (4.0 g., 56% which is 2-brono-3-(p- chlorophehyl)pyrrole and is
used i"fmedi ately to prepare ' {
5- br ono- 4- (p- chl orophenyl ) pyrrol e-2-carbonitrile. 20 EXAWLE 43
Preparation of 5-brono-4-(p-chle~qphenyl) pyeesed fy2- carboiltrile 26 25 Co
hl

n - + Cl S02NCO P onr- @ prepaeréd sanpl @ of

2\ bt ono- 3- ( p- chlorophenyl)pﬁrr 0. 015 nmol) i$ di ssolved in dry
dlnetﬁoxyethane (25 nlL). Then [ g the tenperatTre bel ow 25 C,
chl orosul fonyl isocyanate (3.08 g, 9?0 nMol ) i S - Af ter stirring
overnight, the solution is treated with di nethylformamde (6 nl) and 35
stirred for 3 hours. FinaIIy, the solution is poured into water

preci pi t at ighg fpkh r%lé@caﬁaog;latﬁg%g dd084 Mol HissHIvATR ket ayaroRiyan éﬁ’oo/ 20
hexane/ ephhy N-brsRbER dyl( 408, 0loof4 BmoiP %8dddd in \WhAAIE SoridRd 4t @508 {d) AfRrARe atldiior?04 €
C. EXAMPE korfiletél he SBlfinas @‘Prbd)&eﬁfght at room temperature. The solution is concentrated in vacuo and
3, 5- Di br & okl (eidae barichpdn etwognd WathiO kit 8théra Mhe) Bihbr ialié? is separated and dried over
W, magnesium sulfate. Work-up of the ether extract leaves 1.9 g (90%) of a white solid which is purified by
s0 stirring with a mixture of 80/20 hexane/ethyl acetate. The insoluble solid (1.3 g, 62%) is collected and has
m.p. 161-164°C.

EXAMPLE 41

35 Preparation of 5-bromo-4—(p-ch|ordphenyl)pyrrole-s-carboxylic acid

w ' CO0C,H, " Coo
ey “@Z_(
= + 107 NaOH ——w—s /A
v
H

Ethyl 5-bromo-4-(p-chlorophenyl)pyrrole-3-carboxylate (15 g., 0.045 mmol) is added to 200 mL of 10%
sodium hydroxide and the slurry heated to reflux. After everything appears fo dissolve the mixture is
refluxed an additional 40 minutes. The mixture is cooled, filtered and the filtrate acidified. The white
precipitate (8.0 g, 58%) is collected and dried. The solid has m.p. >205°C and an NMR (d;-DMSO) which

50 showed a pyrrole proton at 7.52 (d). The mass spectrum is also consistent for a monobrominated
compound.
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C |/ 27\ *Br'm . Cil CN 60 A sanpl e of

5: bronp- 4- (p-chl orophenyl )pyrrole -2-carbonitrile (2.2 g., 0.0078 nol) is
‘dissolved in 30 nL of dry di oxaFR031A&2%Blution is heated with bronine (1.3
g., 0.008 nol) in dioxane (20 m and then stirred overnight at room

t enper 8 I?e reaction mxture is poured into water precipitating a tan
solid (%—55—. — 929% . A portion (1.6 g) is purified by flash chromatography

using 7 hexgnel et.hy give 0.8 g of grey solid with mp.
191- 19&%—-@?—” t."m 2 @_M%M VB8 RAVPLE 45 Pr eparation of

3-(344-di chl orophenyl)-4-nitropyrrole 5

: Cl to C,

CHJ ~ e #x b(oNeﬁa“ ~~ \~cC

C N cL d dﬁ@cﬁ ﬁgddd.lm'hycﬁ'}r f a 60%
suspension in oil TS ri W t h ee , 66 mmol) pended 25 in

150 L of dry ether. Be this mxture TS aod®d over 15 ningfhesWa mi xture of
12.0 g (5.5 mmol) of 3,4- dichloro-,8-nitrostyrene and 10.8 g“(S. 5 mol ) of
(p-tolylsul fonyl)nmethyl isocyanide in 50 nL of DMSO and 150 ml of ether.
The m xt us-Broine-4-<p-¢hiorapbieniykipyrrdie-gredrionxylic agid @8.0 e028i mael)cid addetl Ito driGoefhdM! (24 Of
wat er and ascithe isiutn slpwhe wivaned tor Hi@-18Q tCeand| heldeat thattempgyatura tfard, hodr: iTearisabiien is
nmagn¥sicogledsandfgured initwateroane @ntractad avith ethery diea,ether Pifieact: by thin |ayy chometography cr ude
pr oduct7¥28. paxpnefeiiuljagsiatel [eheyrFes U?P'é.ﬁﬁ QI sIPPt ang ayelpwey S10MpE Aningr goMRORANtr ¢ Of
30 chl Yt oh thaeihes ieayes aydatk %‘%.4-%9-7.62")g"§al'§ ZroromerdyR-elfpropgenyinypole fad i8j zed
fr om cNPSYBMeTisiels forRraparg Seromost-Erekioarhenyipyjiolpe2-oarbgnitylent yvel | ow solid, m p.
187+ 188 * ec.). EXAMPLE 46 35 Preparation of

2, 5-Bi méé(& 4-di chl orophenyl )-4-nitropyrrole C | ~~~~ : 2N+C~

a | CX H

H To a Preparationjof g- 1% M4w chlorophenyl)pyrrole-2-carbanitrije

- nitropyrrole 2.5 g, (9.7 mol)
warnmed to about 40 * Cin 200 mMl of chloroformis added over one ninute
2. 9559 (22 mmol) sul furyl chloride. After another_ hour, the

7 N\
N/ T\ * Cisomnco « onF —» €2 B
W, Br gr :
30

A freshly prepared sample of 2-bromo-3-(p-chiorophenyl)pyrroie (4.0 g., 0.015 mmol) is dissolved in dry
dimethoxyethane (25 mL). Then while hol_ding"the temperature below 25 ° C, chiorosulfonyl isocyanate (3.08

g. 0.022 mmol) is added. After stirring overight, the solution is treated with dimethylformamide (68 mL) and

35 stirred for 3 hours. Finally, the solution is poured into water precipitating a brown solid (3.8 g, 90%). Dry
column chromatography (80/20 hexane/ethyl acetate) yields 1.4 g (33%) of white solid with m.p. 202-204°C.

EXAMPLE 44

40 Preparation of 3,5-Dibromo-4-(p-chiorophenyl)pyrrole-2-carbonitrile

2
(9

T\ + Brp —————

N

8r H

80 A sample of 5-bromo-4-(p~chlorophenyl)pyrrole -2-carbonitrile (2.2 g., 0.0078 mol) is dissolved in 30 mL
of dry dioxane. The solution is heated with bromine (1.3 g., 0.008 mol) in dioxane (20 mL and then stirred
overnight at room temperature. The reaction mixture is poured into water precipitating a tan solid (2.6 g.,
92%). A portion (1.6 g) is purified by flash chromatography using 75/25 hexane/ethyl acetate to give 0.8 g of
grey solid with m.p. 181-194°C.



50 mxture is diluted with 100 nL of saturated sodi um bi carbonate sol ution
and 300 m of ether. The organic |layer is separated and dried over

‘magnési um sul fate. Concentration,ER @3188PB1 | eaves a brown solid which is
chromat ographed on silica gel using 4:1 chloroformethyl acetate. An orange

solid fr | .S recrystallized fromchl orof ormand then rechromagraphed
on silicgghh %Jﬁ ng 4:1 chloroformethyl acetate to yield 0.36 g of yell ow

solid, -9 , by €d by procedure of Exanples 45 and 46
above igb%?ﬂ%gﬁgﬁ?é?f@gyﬁg?ﬁhﬁﬁypwvﬁﬁ{pyrrole, mp. 193-194, C(dec.). 41

EP 0 342 723 B1 EXAMPLE 47 Preparation of e
5-(p-ch|orophenyl)gyrrole-2,4-dicarbonitriIe CN 0C1XSCOaNCO+4t (CH3) ) NCHO H
c 15 CN 20 NNC N A _sanple. of-®8p- chiqr ophegyl - 3- cyanopyrrol e, prepared
by the nethod of Exanp (370 g, .0. ol e) \Le~ §F ssovaredmi n 50 ni of
dry di nmet hoxyet hane. _Paxtfd s solutio 2dded chl orosul fonyl; i socyanate
(3.3919, 0.024 nol €}, The addition F¥%3exothernic and sonme coaling is
necessary. After stirring 3 hours at roomtenperature, dinethylformm de
(6-7 m) is added and the solution is stirred 4 hours nore. The 30 sol ution
is then poured into water precipitating a ¥hite solid (3.4 gJ 100%9. A
sanple (1.0 g) is purified by dissolving iJg

6yl acetate and then passing
the sdfution through a 60 L coyl se filtnn_el packed witH silica gel.
' pf a white rd~w th mp.
Xhpl e 47, the foll ow ng anal ogs

The filtrate is concentrated t0®w eld O.{
235-240 * C. Follow ng the proced
ar e prepared: 35 CN 40 45 sO

NR/B-%% 4- O
185- 1900C 56

Sodium hydride (2.66 g of a 60% suspension in oil is rinsed with dry ether; 66 mmol) and is suspended
25 in 150 mL of dry ether. To this mixture is added over 15 minutes a mixture of 12.0 g (5.5 mmol) of 3,4-
dichloro-g-nitrostyrene and 10.8 g (5.5 mmol) of (p-tolylsulfonyl)methy! isocyanide in 50 mL of DMSO and
150 mL of ether. The mixture is stirred for 1.5 hours and then diluted with 150-200 mL of water and
additional ether. The ether layer is separated, dried over magnesium sulfate, and concentrated in vacuo.
L The resulting 10.6 g of crude product is purified by chromatography on silica gel using a 4:1 mixiure of
30 chioroform and ethyl acetate. A 7.2 g solid fraction is recrystallized from chioroform-ethyl acetate-hexane to
give 3.0 g of yellow solid, m.p. 187-188*C (dec.).

B .
>225C H 4- OCF

EXAMPLE 46

85 Preparation of 2,5-Dichloro-3-(3,4-dichlorophenyl)-4-nitropyrrole

To a mixture of 3-(3,4-dichlorophenyl)-4-nitropyrrole 2.5 g, (9.7 mmol) warmed to about 40° C in 200 mL
of chloroform is added over one minute 2.95 g (22 mmol) of sulfuryl chloride. After another hour, the
50 mixture is diluted with 100 mL of saturated sodium bicarbonate solution and 300 mL of ether. The organic
layer is separated and dried over magnesium sulfate. Concentration, in vacuo, leaves a brown solid which is
chromatographed on silica gel using 4:1 chloroform ethyl acetate. An orange solid fraction is recrystallized
from chloroform and then rechromagraphed on silica gel using 4:1 chloroform ethyl acetate to yield 0.36 g

of yellow solid, m.p. 193-194°C.

Also prepared by procedure of Examples 45 and 46 above is 2,5-dichloro-3-nitro-4-phenylpyrrole, m.p.
193-194 * G(dec.).

41



H 4- CF3 180- 185 C 42 EP 0 312 723 Bl EXAMPLE
48 Preeparation of 3-Brono-5-(p-chlorophenyl)pyrrole-2,4-dicarbonitrile CN
‘sCN 10 N EP0312723B1 ' B3 N c"

C1 9 as A sanpl e of
5-(p-c&§§&8§£§Byl)pyrrole-2,4-dicarbonitriIe (1.0 g, 0.004 nole) is

di ssol mL of is dioxane and a solution of bromne (0.8 g, 0.005
nmol e) i ' ' 1 .thereto. The solution is stirred
severaﬁwgﬁﬁé%gg(g%gk eﬁdﬁz@é{g?g&gg@qlﬁen poured into water precipitating
a white solid (1.2 g, 100%9. The solid has a mp. >225 * C and a nass
spectrum of a sanple gives a pattern consistent with the desired structure.
20 Fol | owi ng the pfMcedure set forth above in Exanple 48, the follow ng
addi ti onal conpoundsg”are prepared: 25

CN 30 N CX 35 L 3-C
4-Clo P ) 250 C 45 . T H
4- OCF3 . 218- 223€nHNr N i L 4- CF3
239-241 C 50 66 3 | EP MNa12 723 §§§Ekﬁ&&j§qﬂﬁ%&%%%?atraﬁ‘af
bronmof umaronitrilTe CN T an/C1l Br2' CHC13/' 10- NC:
~HBr NC Br . i

15

CN

20

25
A sample of 2-p-chlorophenyl-3-cyanopyrrole, prepared by the method of Example 4, (3.0 g, 0.015
mole) is dissolved in 50 mL of dry dimethoxyethane. To this solution is added chiorosulfonyl isocyanate
(3.39 g, 0.024 mole). The addition is exothermic and some cooling is necessary. After stirring 3 hours at
\_~ room temperature, dimethylformamide (6-7 mL) is added and the solution is stirred 4 hours more. The
30 solution is then poured into water precipitating a white solid (3.4 g, 100%). A sample (1.0 g) is purified by
dissolving in ethyl acetate and then passing the solution through a 60 mL course filter funnel packed with

silica gel. The filtrate is concentrated to yield 0.7 g of a white solid with m.p. 235-240°C.

Following the procedure of Example 47, the following analogs are prepared: -

35
"\/}

40

45

50 R L m...p...
3-c1 4-C1 >225%

. H 4-oCF, 185-190°C
H 4~CF, 180-185°¢



15 Under a nitrogen purge, fumaronitrile (15.6 g; 0.2 nol) in CHCls
'(150-nL) is heated to reflux, resulting in a clear solution. A solution of
“bronine (5.3 mL; 0.2 nol) in CHCIER Q3R 78)BY s added dropwi se over 30

m nutes, resulting in a slow decolorization and acidic (pH test paper)

f umes beg%';l_%l@ased. The solution is refluxed another 90 m nutes, during
whi ch ti fe—rest—of the col or has been di scharged. The solution is cool ed

d I ' : I [ nmb il i ght
e S e IR G DSl | 71020 STy 01 (11!

to bulp-to-bulb distillation (0.2 nmHg), maintaining the tenperature bel ow
120 | C (above that point en@ rapi d deconposition of mat ﬁl;‘i al occurs). A

sem -solid is obtained yhich slowly fornms a w#ky, anb solid, mp. - 43-47
*C. EXAMPLE 50 25 Rrepgration of 2-pheny|-pyrrg‘l(\ﬁ='?,'ﬁ?di carbonitrile CN S

ah< + / N4C el 5 NC CN
NEN ler a HPfa ogeEn ur@&,/ﬁué‘)?'ti an of

40 4510 N>~

bronof unaronitrile (4. 7 0. 0%1nol) and N-(trinetHRyls dhyl - 50
S-nmet hyl -benzene-thioimdate (7.1 g; 0.03 nol) in hexanet hyl phosphor ami de
(HWPA) (35 nL) is stirred at roomtenperature. In a single portion, water
(1.6 ni); @ Sopleci)5-pshiererherylpxsialerRedicaonile H1_-P1NPA0$41'!)°|?)U§ dissiyed &b2Q - ok
al mosts | fienaer aades golufionjoh bromige 0.8 00 8008 melRksintdigxaner 49 MLy is; (e arded theestdTh
100* C befaftion is shyegd feypepl h"l"\'featr’%hﬁ?‘P?\' urg 2pd thpnspputsd|infe weler recipitating aahitg folid ¢ j
at anbi el & A Hie Pl B8 31,8225 S0 152sp fRec i, 84 STPIR 9vps, P BatsrY onsittent
ice/ wat P J55re Ut s in a gurmy material which slowy yields a
discrget bejge. sol i Thi rial i o] ct b iltration and
mshe?%ﬁéﬁﬁwﬁmﬁ%&%ﬁd&éﬁf@?§w PrghePpBris: 5Bl bl byl oo
(vacuum oven, 60* C) the material is twice recrystallized fromC2 H4 C 2
(DARCO treatnent) to yield a white powder, mp. 197-200 * C. 44
EP0312723B1 EXAMPLE 51 Preparation of :

2- br ogp- 5- phenyl pyrrol g’g 4-dicarbonitril eCI\N CN

NC N 10 K e~ Rr~2/ CHC13/" NH

Br NH 16 Under a nitro - phenyl -pyrrol e- 3, 4-di carbonitrile
(1.4 g; 0.0075 nol) is added}) (35.n), nuch of the solid

dissol ving. A solution of br m.; 0.008 mol) in CHCI3 (5 L) is
addedso
R

35

40
R L : 18 - 7%
3-C1 4=-C1 >250°¢
45 R 4-OCF, 218-223°%
H 4~CF, 239-241%

50

&5



dropwi se over 20 mnutes. Initially the color is discharged rapidly, but as
a.;new, , gumry solid begins to precipitate, the color remains. After stirring
"30 minutes at ambient, the mixtGP@IB7EIBlight to reflux, resulting in a
much nore discreet solid. After refluxing 90 m nutes, the reaction mxture
i s cool n aliquot is 20 renoved and anal yzed (HPLC), show ng ca. 60%
starti rég@gﬁaal still remaining. In a single portion fresh bromne (0.2
m.; O. nd. refl uxing continued anot her 45 m nutes
wher e O‘Qe am?&n) fbr%m 'qgr i 10% starting nmaterial renmaining. Another fresh
portlson of bromne (0.2 nL; 0.004 nol) is added to the refl uxing suspension
and refluxing is continued another 30 m nutes. The suspension is cool ed and
stirred 18 hours at roonéNenperature. Solvent is renoved under reduced
pressure to yield a grgénlsh solid 25 which is extracted h hot CHCl,
| eavi ng behind a e&a resi dueBr PchHaﬁd 5acA|s treated w DARCO and
filtered hot. e clear yeII ckly be deposit a white
precipitate. ffter cooli ng to - Ko-MBE€} t he whi te I idi s§rcol | ected by
filtration, mp. 225-258 * C. EXAMPLE 52 30 Preparatlon o)
2- (3, 4-D chl or ophenyl ) - 5- mtropyrrol e-3-carbonitrile CN
CN35(\+HN03+aceO4 / N

\ 1540 dpder a nitrogen purge, fumaronitrile (15.6 g; 0.2 mol) in CHCls (150 mL) is Igated to reflux, resulting in

2 (3, 4-%3?'%|86\“BRHE d‘;} gbgf promige é’i%a\'-b%l"tq)l"l' é?Hg's ® QL) i9 aé@& W@? v Rdded

“"if

to acet '“zﬂﬁ ﬁ
I tt | e*c%‘%zﬁs ge %ﬂ?‘ aw w
30"/31% theoel omyfum rll $h Ils §: m‘ -to Léb g tlo a%{(iz ﬁgg mora‘amln

precipl ture
and th e:)l’i ta@rﬁ eirat g« dJEﬁado% t¥pro{nF pgfd ﬁ\a%g A8, (I:cgg Af t er
stirring our th mxtur "I's tered andthe solld(29g 82%

col | ectigdmppelsglri ed. A portion (1.5 g) is purified by columm chromat ography
on syl ita—get—usi ng 75/ 25 hexane/ ethyl acetate for elution to give 0.7 g of
60 yel | mpapatafidni ofl 2-phdn{d-pyirdle-3,£di8ariodikild . By the sane procedure, starting with
2- (p- chroropnenylypyrrore-3-carpbon trile, 2-(p-chlorophenyl)-5-
nitropyrrole-3-carbonitrile is obtained, mp. 201-206 * C. 54 45 EP O
312 723 Bl EXAVPLE 53 Prepgration of

4- Brono- 2- (3, 4-dichloro enyl) 5- mtropyrrohss"‘,-carbonltrlIe 5 CN 10

IN~ ,N B/ c
pas + TMS — ~ -
NC e : ‘ N“ o |
35
NC CN
v
/ \
N %
% H R

LA

Under a nitrogen purge, a solution of bromofumaroniirile (4.7 g; 0.03 mol) and N-(trimethylsilyl)methyl-
s0 S-methyl-benzene-thioimidate (7.1 g; 0.03 mol) in hexamethylphosphoramide (HMPA) (35 mL) is stirred at
room temperature. In a single portion, water (1.6 mL); 0.09 mol) is added, washed in with HMPA (10 mL).
The solution almost immediately begins to exotherm, the temperature rapidly reaching 100°C before
subsiding. The resulting dark red solution is allowed to stir at ambient temperature 20 hours. Pouring the
reaction mixture onto an ice/water mixture results in a gummy material which slowly yields a discreet beige
56 solid. This material is collected by filiration and washed with cold water and dried on the filter. After further
drying (vacuum oven; 60 ° C) the material is twice recrystaliized from C2HsCl2 (DARCO treatment) to yield a
white powder, m.p. 197-200°C.



to :2\ < T1C1. e~ 02 N b d~~~~~~~~~ C 15
2- (3*4 Di chl or ophenyl )-5-nitropyrrol e-3-carbonitrile (0.5 g, 0.0017 nol) is
‘di ssol ved in dry dioxane (10 nli) EP®3%2#23 Bjo| ution is added bronine (0.28
g, 0.0017 nole) in dioxane. After stirring overnight, the solution is
pour ed i%r precipitating a tan solid (0.54 g, 88%.
Recryst a Fon fromacetonitrile (5 m.) gives 20 0.28 g of tan solid
Wi th mpp 195200 G d@ e QRS- Q-i Viffie Pr ocedur e of Exanple 53, but
startmg—wé—i—%—%p—@r yrrole3 carbonitrile gives

m p. 180-185 - C
(,Ca’r‘bonitrile 30

4- br onp- 2- (p-chl orophenx@) 5-nitropyrrol e-3- carbonltrll
25 EXAMPLE 54 ¥ (3 4- Dr¢hl or ophenyl ) - 4- mtropyr'\l | e-2-

NO2 Cl e N / NNQ. NC
\' H cl , 0 35 To a suspension of
5- (3, 4-di chl or ophenyl. - 2-c8rhoftiiCige (1.2 in 25 nL of

aceti @go anhydri de ndef) ni t+egep—i-s»ad enitric acid
(0.3 nL, 5.1 mmuol). Nfhe ractidn 40 exotherns to 45N becones a green
solution. After being all o stir for 2 hours the reac I's poured
into 50 nL of water and stirred vigorously for 5 mnutes. The beige
precipitate which results is filtered off and dissolved in a m ni num anount
of acét one.Undes rath?Hq.tF] Yigon 9-PoRRKrPYEQle-.d-gicgiqnitile; (14yg; 9.0075 ol i§addady |ICHEL 8%t e
af f ords '{“HemH‘ic?f ‘6Id "I‘92A °'“t8’ﬂ(§’6 b@@marﬂ%mt (hPAS; maol)sig |GHGls (ml) issasldedt «
45 50 55 rgf;eﬂse 0 B@S‘MD ed rapidly, but as a new, gummy solid begins to

toth ht tozef It
3 B oD B ok i dfﬂ’ﬂ? L) vty Bb el %@%&?ﬁ!&?ﬁ.ﬁ’ﬁ;&aﬁgﬁi et

H 20 removed and analyzed (HPLC), showing ca % startlLr} ihg ll r8 aining. In a single portion fresh
bro 02 mL 0 04 m l) ed and %toé i ut%s where po an aliquot .
5- (3, 4- diy % EeHiAd go'Z B Posh qiﬂa%"i
10 . of gy ramﬁbe O e o Dy e el { b g O
brom ne e&31Qhou mpel'ﬁlxr dN&FtHder rédliced ﬁ@&txr’e%‘wel&aﬁ}e
Stir QyekRknab bxiraded MtH R cRE Ia, ind‘"@&&l( reSiBueS §Re Bired iddkdatdli WRK DRRCE ale! | OW

sol i d Whiiglad nét. Tral deBCTefidl fMirith d(&ﬁlV‘B@@aﬁ‘t’cﬁ&de‘t'a%lté pYacipiidie Bher dodlig)to 110 - 6,ftikedr d
t he br omyinaserd igaslidcidl By (iktatibn,Gn.p. 225-258°C.

' EXAMPLE 52
80
Preparation of 2-(3,4-Dichlorophenyl)-5-nitropyrrole-3-carbonitrile

CN
35
/ \ + HNO, + ﬁcaq-—-.

ct

2-(3,4-Dichlorophenyl)pyrrole-3-carbonitrile (3.0 g, 0.013 mole) is added to acetic anhydride (50 mL)
45 and 90% nitric acid (0.6 mi) with very little exotherm. The mixture is slowly warmed to 30 and is then held
at 30-33° until everything goes into solution. Gradually a new solid precipitates. The mixture is stirred for 2
to 3 hours at room temperature and then poured into water and ice to decompose the acetic anhydride.
After stirring 1 hour the mixture is filtered and the solid (2.9 g, 82%) collected and dried. A portion (1.5 g) is
purified by column chromatography on silica gel using 75/25 hexane/ethyl acetate for elution to give 0.7 g of

60 yellow solid with m.p. 228-231°.

By the same procedure, starting with 2-(p-chIorophenyl)pyrrole-s-carbon|tr||e. 2-(p-chlorophenyl) ~5-
nitropyrrole-3-carbonitrile is obtained, m.p. 201-206°C.



90% as a light yellow solid, mp. >200 * C. 20 EXAMPLE 56

‘4- (p-chl orophenyl ) - 2- (trlfluoronetq¥l-2 oxazol i n-5-one 25 In a single
“portion, trifluoroacetic anhydr EB®31272¥BA : 0.012 nol) is added to
powder ed 2-(p- chl orophenyl)glycine (11.4 g; 0.06 nol), causing an
innedia%gwﬁﬁgggern1to about 40 C, a yellow color form ng on the surface of
t he sol he m xture is slowy heated to 70 *C, nore of the solid

di 550! 8palaflor 4 AL 4ERALMoby ohlloplde bl 5501 ved T appr oxi mat el y

reduged pressure on a rotary evaporator. Toluene is tw ce added and renoved
30 under reduced pressure, but the odor of trifluoroacetic acid is stil

evident. This ymlﬁﬁvsen1 solid (yield theoreti i
is the above-igentified conmpound and is used in tRe—néxt step without
further purifi on. EXAMPLE 57 QSaPreparavion of

2- ( prochl drsophenys 5 T

4- (p-chl oropheny) - 2- . , é)l nol )

i s dissolved in nitronmggEhgne (50 m). In a S|ngle portion)
2-chloroacrylonitrile (8.0\nL; 0.10 nol) is added to the sO ion, and the
resulting 40 solution is sﬁlrred 18 hours at reflux under a n|c¢ogen

at no¥phere. Cool i ng the red/bromn solutlon to -5 * C |n an |ce acetone bath

cau?]ez t_h?e_ fé; nmat |phlen5 rec _p at 0')194@ |or at| on a nd
washe ’

i's te- 1{3 %22"??8‘ e a"w ﬁﬁéﬁ%@%%we fer 1" ;&9 %{9 hiohos
Whute % q; 'm Wﬁﬁﬁ m“Tﬁe T" WYlZlng
t he appro rla & ar yC|ne |n t he procedure of Exanple 55 and follomnng

the pr Oceleu%vﬁr@i{he%oxte APE ;ehﬁs o étﬂm NGith 2+ p-chlorophenyl)-&natropgrole—& 50

2 ar y| “cabiitile bl@d’—&&ﬁ& B%Bﬁéa 1f6- ﬁfr&p?(r itrﬁ‘e W ?aoWe?
LEE. QD EXAHPLE 54 215-218 H
4-CH3 — 191- 193 H 4- OCH3
168- 180 (d,e-DichiordpHehyl)-4-nitropyrrole-2-carbonitrile 4- C1 245- 246(dec.)
H 4- CFs 218-219 103 EXAMPLE 58
~
30 cL
/A HNO,
NC N ——
35
~ To a suspension of 5-(3,4-dichlorophenyl)pyrrole-2-carbonitrile (1.2 g, 5.1 mmol) in 25 mL of acetic

anhydride at 30° under nitrogen, is added dropwise 90% nitric acid (0.3 mL, 5.1 mmol). The reaction

40 exotherms to 45°C and becomes a green solution. After being aflowed to stir for 2 hours the reaction is
poured into 50 mL of water and stirred vigorously for 5 minutes. The beige precipitate which results is
filtered off and dissolved in a minimum amount of acetone. Chromatography over silica gel using 3:1
hexane-ethyl acetate affords the nitropyrrole (1.2 g, 84%) as an off-white solid, m.p. >200°C.

50

55



15 Preparation of

"4- Br eno- 2- (p-chl orophenyl ) -5-(trifl uoronet %/I)pyrrole 3-carbonitrile Under
“a nitrogen purge, a suspension orEP0312723B

2- (p-chl orophenyl)-5-(trifluoronethyl)pyrrol e-3-carbonitrile (1.6 g; 0.005
mol) in mmd (25 M) is heated, all the material dissolving to a

clear so t about 60 - C. A solution of bromne (0.8 nL; 0.015 nol)
in acetiggaci e MsSmRVer 15 mnutes to the 20
ref | uxi ng—sol ed 6 hours then allowed to stir

18 houy s at roomterrperature The HPLC of the reaction m xture shows about
80% conversion to productuozThe m xture i s heat egk back & reflux and nore
brom ne (0.5 ni; 0 Ol mol) "in acetic acid (5 m)Ns 3 dropwi se. After
ref |l uxi ng anot her s, the allquot shovvs > 95 nver3| op“to product.
The reaction is gecrILe : 8 vent refteed unds ICRA P essure on a

r ot aryaevaporatoi’ to qbt ai :F gre‘?ol i dNC ToI ded to the

m xture and 25 renoved unde€r~t eduted p sure, but the o otChcetic acid
still remains. The entire material is drssolved in hot toluene (75 nL) to a
turbid solution which is treated with DARCO filter and filtered. The Iight
pi nk solution deposits a white solid upon cooling to ambient. After cooling
i n t hes f r edPer suspangions gf $-3.4rdichlorophesyit-4pitrapyrrgie-2 'WQQ!“F"%(O By Ac@mel im1 ek Shes,
and dri eHoBRe g5 £ pndes; nitrgogn. (i added, Aropwisp § ﬁoha-owafc'emn%%s & '&5“°‘*C j)F‘b\PF des

the pr od%‘% g?m '%% “°'(1§?‘bf§{:fﬁtf§,?'§,'%d (80 plang rfmom%eg pyrf’ lo %ﬁ
i P"Z% by

By ‘br omi
2<aryl TB %I e-3-carbonitri I e, obtained by the prodedure

of ExarrpB?A,@g sgccording to the above reci pe, the foll ow ng additional
exanpl es—&r—e—p+epared 35 Br

CN 40 4-(p-chlorophenyl)-z-(tnfluoromethyl-2-oxazolin-5-og L 45 a L
O H 235-238 50

H 25 In a single portlowfl'tﬂdgroacetlc anhydride, (1.7 mL; 0. 0122%0 2¢%ddsdClo powdered 2-(p-

4-dC chlorophenyl)glycine (11.4 g; Oéb]-ﬁol)? %&ng an immediate exotherm to aboutd40CE3a yellow color

225-226 folmidgon the Surdcblof theIBild. Bthd/Mixkur®R sidwip Madtérf tb 30 & Imore of the solid dissolves to

2- (4- chl at @araerayiber ofb-All thefsblidaKsedit liydppipkimatblg 2 Bouts, dhdCiteatingis dohtinuéd imoflerl dur. <

0\_1] 0 Solvent is removed underGBbuced pressure on a rotary evaporator. Toluene is twice added and rendved

LF 1030 under reduced pressure, but-thg GfeB GithOtbadeic Btid is still evident: his yellow semi-solid (yield
theoretical; purity > 80% by HPLC) is the above-identified compound and is used in the next step without
further purification.

EXAMPLE 57

Preparation of 2-(p-chlorophenyl)-5-(trifluoromethyl)pyrrole-3-carbonitrile

4-(p~chlorophenyl)-2-(trifluoromethyl)-2-oxazolin-5-one (2.5 g; 0.01 mol) is dissolved in nitromethane (50
mL). In a single portion, 2-chloroacrylonitrile (8.0 mL; 0.10 mol) is added to the solution, and the resuiting
40 solution is stirred 18 hours at reflux under a nitrogen atmosphere. Cooling the red/brown solution fo -5°C in
an ice-acetone bath causes the formation of a precipitate which is collected by filtration and washed with a
small portion of cold nitromethane. The resulting tan solid is re-crystallized from hot ethylene dichloride
yielding the product as white crystals (1.8 g; 56% theory), m.p. 238-241 *C (dec.).
By utilizing the appropriate arylglycine in the procedure of Example 55 and following the procedure of
45 this Example, the following 2-aryl-5-(trifluoromsthyl)pyrrole-3-carbonitrile were prepared:

CN

50 / \ R
CFq H

55

47



20 G 28 Trifluoroacetic anhydride (3.1 m; 0.022 nol) is added in a single
‘portron to (4-chlorophenyl)glycine (2.0 g; 0.011 nol), causing an imediate
“yel l'ow col or and sone refl uxi ngEP 9332#2kBlire is slowy heated to reflux,
causing all the material to dissolve to a yell ow orange solution which is
heated 2 hours further. The reaction 30 m xture |Is coal ed, and sol vent
renoved under Reduced pressur¢g, Toluene, is twce and renoved under
reduced pressuge to yield a very thick oil (Vco = m 1). This residue

i s dissolved (sone insolubles) in CHaNO2 (40 rrL) d2 onof umaronitrile
(2.7,9; 0.018 Hol) is added |r4-$ ngl e portion. lslfh-els:lesultl ng solution is
heated at refl gx 18 hours, a dark red * fﬁl vent is renoved
under reduced ﬁr sure and the da residue is diSso vefld )CHZlCI 2, some

i nsol ubl es bei Ag%*enoved by f|4|'t°r]at| on. 35 The rA%T246(deci)actionated via
dry colum chr#nmat ography (sil4-@F.gel; 3% 2- PrO3ig=43®Cl 2), and
apprepriate fractions are taken. aporation of one fraction yields the
desired conpound as a yellow solid which is recrystallized from CHgCH
(DARCO treatnent) to yield a pale yellow solid (0.2 g). mp. = 238- 241 *
C. (sorXAMBLE 58 40 EXAMPLE 60 Eval uation of test conpounds as nol | usci ci dal
agents In thls test a 5 O%balt of

4, 5-4i Frapgialignz 'iIeis prepared by
m xi ng 45 0 05 gns of the technl cal drade carbonltrl with O of a
)-F-( oromethyl)pyrrole-s-carbomtrlle (1 6

cr ushed ?PePnBt"&? s Pr 24p-

3, 5-di al E'BSQ P U: Fleaésolw@r A} abeut 8" C-;
e R ﬁﬁ&ﬁ% %ﬁ ys %345 E,f;ﬁgg““%%’ 4 i tbin A e

Sed o} Sz cet.p it &?:Eus afine Set

b e el
da |Id u e t ureFan

eachyt &mivEPiHer ducsd ﬁ'ﬁ , Bk $hB odorlob Sdefic 4R diiff Fenfais. b Ghtire> MEXEAES & Wissolved

MO tal i dot tEARAG (Y8 ILP icCa WA BoliB WIS alehivd ¥irl BARGE Riet €Sd fitbida) Theligtiphfl. Dat a

obt ai ngglutdh aeﬂoaecarvtmd AN uBBH. coiting tt%mbient=Ritd? cobhng il thd rBezel e G6liatis ddciealbyt Y

Conpoufigtkation, washed with hexanes, and dried on the filter. Further drying in a vdculdf\bven at 45+ Qprbides

3\ DAT 4ne produds (1.2 g; afp. 80% theorBtical);n.p. 2413250 * C(dec.).

4, 5-di chlBy twendndity the appedpligie 2pdgidagrifizgpometiyl)syrrdie-S@arbanitiile,roblaised byltbe prodediire 60

0 1 @DEXampld SK/iatdordingde the above recipe, the following additional examples are prepared: 80" 100

100 - - Untreated Control 0
0 0 0 0 0 A = Li max maxi nrum 10
35 Br CN
/
[\ .
40
CF'3 . H
L
45
B L | np.°¢
H H - 235-238
50 H 4-CH3 244-245
3=-C1 4~-Cl 218-223
H 4-CP3 225-226
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B = Arlon subfuscus * = Slugs in this petri dish had gray bl otches on al
individuals. = The remaining slug appeared noribund. 15 Fromthe above data
it can be seen that . EP 0312723 B1

4, 5-di chl oro-2-(3, 4-di chl orophenyl ) pyrrol e-3-carbonitrile is nolluscicidal
agai nst Egﬁﬂﬁ%ﬁétéd speci es of slug. Al though the Arnon subfuscus sl ugs
wer e not inthis test, they did become discolored. 20 EXAWPLE 61 20
Eval uatlgg ALs A 5% bait of each test
conpound A : cenareal material with 1.90 gns
25 of a bait con5|st|ng of 4696unprocessed bran, 6% nol asses, and 48%
water. Two test arenas, are set up for each treatnment- by placing 2.0 gns of
the bait Into a lid froma one-ounce jar, and placing the Iid into a noi st

filter-paper |indgn eilght - ounce, wax-papgy cup. The numbe ,ﬁnd type of slug

pl aced in each cont dMePHi s indicated in thaofolrl OWM’& A plastic

lid, wbth pin holes througg_lt |s pl aced/ove heN=h dkgeach cup. ; The
et o ] srugs-—h%rtaF?ty readi ngs

test is set up ang=rn
are taken after 1;3 ind 1*3575-30 the tdsts are initiated. Sl ugs
\B;rg eo#Si dered dead. Sl ugs that] respond

that do not respon pr oddi ng aé~
much nore slowy thgn the untreat Y control slugs are considerdd nori bund.

Data dbtained are reported bel ow. Nunber and Type of Sl ugs Per IReplicate 35
Compound B

2, 3- Di chl or o- 5- (p- chl or ophenyl ) - 4- nltro henol “5 Li max maxi mug 5-Arion
subf uscus Met hi ocarb 5- Ari on subfyscus

MIVbn subfuscus Untreated Control &-Limx maxi mus
5-Ari 6h subfuscus 40 Percent Mortali g Conpound

| DAT 2 DAT 3 DAT A B A B

2, 3-di chl or o- 5- (p- chl or ophenyl) - 4- yrrol e 20* 40* 60’ 80 60
100 Met hi ocard ¢l 80* 100 100 - 50

Untregf ed Control 0 0 0 0 0 0 *
= The remai ni ng sl ugs appeared nori bund. = One of the remaining slugs

appear ed nutifiateacbtic Srirydide (3.1 ME0332re)BBadded in a single portion to (4-chlorophenylglycine (2.0
g; 0.011 mol), causing an immediate yellow color and some refiuxing. The mixture is slowly heated to refiux,
Y causing all the material fo dissolve to a yellow/orange solution which is heated 2 hours further. The reaction
30 mixture is cooled, and solvent removed under reduced pressure. Toluene, is twice added and removed
under reduced pressure to yield a very thick oil (Vco = 1800cm™'). This residue is dissolved (some
insolubles) in CHaNO., (40 mL) and bromofumaronitrile (2.7 g; 0.018 mol) is added in a single portion. The
resulting solution is heated at reflux 18 hours, yielding a dark red solution. Solvent is removed under
reduced pressure and the dark residue is dissolved in CH2Cl2, some insolubles being removed by filtration.
35 The material is fractionated via dry column chromatography (silica gel; 3% 2-PrOH in CH:Cl;), and
appropriate fractions are taken. Evaporation of one fraction yields the desired compound as a yellow solid
which is recrystallized from CHsCH (DARCO treatment) to yield a pale yellow solid (0.2 g). m.p. = 238-

241 *C. (some dec).

40 EXAMPLE 60

Evaluation of test compounds as molluscicidal agents

In this test a 5.0% bait of 4,5-dichloro-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile is prepared by mixing

45 0.05 gms of the technical grade carbonitrile with 0.95 gms of a crushed wheat and molasses blend. A 5.0%

bait of 3,5-dimethyl-4-(methylthio)phenyl) methylcarbamate, i.e. methiocarb, is also prepared in the manner

described above and is used as a standard. In the test 1.0 gms of bait is placed in the center of a moist

filter paper used to line each 10 cm diameter, plastic petri dish. Two controls are set up using untreated

bait. The first replicate of each treatment is infested with 5 field collected "large spotted” slugs. The second

50 replicate of each treatment is infested with 3 field-collected Arion subfuscus. Mortality readings are taken
periodically after the test is initialed. Data obtained are reported below.
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EXAMPLE 62 Eval uation of test compounds as nol | uscicidal agents 5 A 5%
bait ‘of each test .conpound is prepared by m xing 0.10 gns of technical
‘matefial with 1.90 gns of a baiEP @878 Bhg of 46% unprocessed bran, 6%

nol asses, and 48% water. One test arena is set up for each treatnent by
placing 2.0 gns of the bait into a lid froma one-ounce jar., and placing
the lidjinto a noist fil ter-paperPdmenmbrtaI&yght ounce, wax-paper cup Each
cup is i g v Pl astic
lid, witlh p| Kol es through it, was placedq Pl EdR’r TEU%DE The
testgisiset up io and infested with the fli#l d-&olle‘ttej%lugs. VBr ality

r ead! g e BRGE TS AR FopRenyoyrse SRAAR S 40 UgS [TTRaT [ B [af MEgppnd to
proddi nd RémoeaaNS! der ed 5 Sl ugs whi ch |rgsporgh orgq sloyWy than the
untreatedu,ﬁ.egtsd@,}mral ugs are COI’ISI der ed m)rl bu%. 0 bo 30 35 |46 B5 50 55
51 Er I\ 312 72“ JI?)I I'CILUIIL rvu1 LuIT L7 \J wi"fguui‘lﬂ 1

2" 4 | A=Lmaxmaimim par”) "3 5 chl or o- 4- 0% * 60 60

80* 10 %rt_AL"BEEH}ﬁEﬁyI pyrrol e 1-Benzyl - 20* * 4p* *

100 15 ’d=hsmhgﬁmSQpeanﬂsﬂhadgrSJH|&érB§)5]ﬁﬂyAd}wduwrI‘O| e-3-carbo- K 20 nitrile
Met hi ocarb= Theremalmngslug&fbéaredmonburﬁo* 80* 25 Untreated

Contr ol O TBemzyt—=475—

o* 7 Frg'rQ the abovelgg{a :ftocan l%' &QL %a? 4% oéc"rzﬁl'or 2-(9 4-%!3“&5&18“%9% ofe-3-carbonitrile is

moliuscicidal against the spotted species of slug. Although the Arion subfuscus slugs were not killed in this

test, they did become discolored.

EXAMPLE 61

Evaluation of test compounds as molluscicidal agents

25

A 5% bait of each test compound is prepared by mixing 0.10 gms of technical material with 1.90 gms

of a bait consisting of 46% unprocessed bran, 6% molasses, and 48% water. Two test arenas are set up for

each treatment by placing 2.0 gms of the bait into a lid from a one-ounce jar, and placing the lid into a
moist filter-paper lined, eight-ounce, wax-paper cup. The number and type of slug placed in each container
is indicated in the following table. A plastic lid, with pin holes through it, is placed over the top of each cup.

30

much more slowly than the untreated control slugs are considered moribund.

35

50

Data obtained are reported below.

Number and Type of Slugs Per Replicate

Compound

A

2,3-Dichloro-5-(p-chlorophenyl)-4-nitrophencl
Methiocarb
Untreated Control

5-Limax maximus -
5-Arion subfuscus

5-Arion subfuscus
5-Arion subfuscus

5-Limax maximus

5-Arion subfuscus

———

Percent Mortality
Compound 1 DAT 2 DAT 3 DAT
A B A B A B
2,3-dichloro-5-(p-chlorophenyf)-4-nitropyrrole | 20* | 40~ | 60" 80 | 60 | 100
Methiocard 80* | 100 | 100 - - -
Untreated Control 0 0 0 0 0 0

= The remaining slugs appeared moribund.

= One of the remaining slugs appeared moribund.

The test is set up and infested with field-collected slugs. Mortality readings are taken after 1, 3 and 4 days
after the tests are initiated. Slugs that do not respond to prodding are considered dead. Slugs that respond



pyrrol e-3-carbo- 35 nitrile 2,3-Di brono-5- 0 0 60*

100 (2-chl orophsnyl) -4-nitropyrrol e 2-(2-Bronophenyl) 0 100
45  -4,5-dichloro-3- nitropyr |EB|%312_7&35_1 - - - -

=s---- - - - - === - ---- b0 55 52 EP0312723 B1 Conpound

1 3DA 4 DA 5 2, 3-Di chl or o- 4-

60* m&g - nitro-5- (aaa- tr i fluoro-12-tolyl ) 10
E%Br glge E@hmqﬁf&ﬁﬁéﬂi compounds as molluscicidal agents 0% 0 0% o 60*

0 20 EXAVRLgE, Bk oPoatdl thst Sdmpolndds pdpdfedoty thifid 6:5h friddiéchfical mdtbiihl @il o0 @heed i n
an i ce Cgqash ebhistiigion 46% Rhpisdeésed Eiaﬁl, 848) mBlssBs} and 4896 atbr0 Onelfostaind Isl R up fdr ee
SPECi €S Gl trbdithén€ B Bllcing-2.0/GMs BRIhb IBEE intoX licOfon® bl ldhaiGuntes jaf AR PadingCths FcSinto a
reti cul aghslsfitepaper nebAdight-bunce) WopEapErctup BdbH \@ip i iRfestar With\s, field-oiegRdius, drion 1
0z. net aduBrRkys A plastic B with pih holss Bidugh itfevas placed .oved thsltod<&i each cup. The test is set up

2 | b. 1dranf infested with thefie@@olpcted slugs. Mortality readingsHdie Tlencpftdr 1, 12s$ andnbdiays Shugs that=
57.8 nml do not respond to=p@ddify arb “corisideted dead.ecSlugs which respodd/ Bugl more slowly than the=

29. 56 nl untrpdlddorosteet slygs arechiofisidered Inoribund.nreasure, so it was just poured into
desired consistency. 35 This recipe is used as a bait with test conpounds
added separately at 5% 50 ng of conpound is K> added to 950 ng of
bait. This is 25 times greater than the recommended dosage using

nmet al dehyde as the control agent. One species of slug is used in these
tests, Arion subfuscus. Three slugs are used per treatnent. Al conpounds
are tested at 5% concentration in the bait. Nine cmpetri dishes are used
WLV h one noi st ened

25
30

35

50

56
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(one mM H20) Whatrman #1 filter paper in each. The treated diet is placed
~d|rectly on the filter paper and the slugs placed in the cups with the

- bait. Al cups are exam ned perER@BEX Bnd the results obt ai ned reported
bel ow. 45 % MORTALI TY/ COMVENTS Conpound

24 Hours 48 Hours 6 Days Trifennorph

0 0 0 50 Ni c| osam de
0 0 0 Net hi ReFgent Mortality
67/ 100 100 2, 3-Di chl oro-5-(p- chlorophenyl) 4-nitropyrrole

untr eat ed 100 100
0 5 %?méggﬂd 0 5En|argegf;ﬁ&%rlor %ﬁnl: 3*Rﬁ$ous 4BAL; i on 53

EP0312723B1 Results: The pyrrole Is as active as nethiocarb, but acts
differently Jipidiiord-4ds a de-migesi ng agegg. This ghserved agBLvity of
the pyrrole would increase dessication and cause the aninmal to be nore

vul ngr abl &¥%FS-5TRREMYLT r onnent .  EXAMPLE 64 Land Snai|l Experiment with
Aryl pyrrolggrddldr ocedure: Bulinulus maria (Land Snails from Carolina

Bi ol ogi cal Supply Conpany, Code L480) are tested in 30 nl wide nouth jars A
5% bait with cornneal is used i.e. 25 ng of conpound m xed in 450 ng
cornneal . IHBenaylihid~is noi st e2Rt*every t4@*Mays.1Q@Ae snail is added to
eachrsj ar ke jﬂ@;loosely pl aced on top. Fecal matter indicate

f eedi ng. Nbrtlllty |s bserved by probing the animal with a spatula. If the
ani mal i s dighioraphe QXilbns are evident. Oozing and/or conplete withdraw
intio the PialdolexB<sdsosortality. 20 25 30 35 40 45 50 55 54

~ » nitrile

Methiocarb On* 40%* 80- 80*
25 : C
Untreated Control 0 0 o 0
U 1-Benzyl-4,5~ ' o* 20% 100 -
30 dichloro-2-(3,4~- ‘
dichlorophenyl) -
pyrrole-3-carbo=-

35 nitrile

~— 2,3-Dibromo-5- 0 0 60+ 100
o (p=chlorophenyl)
~4=-nitropyrrole
2- (p-Bromophenyl) 0 100 - -
d ~4,5~-dichloro=-3-
nitropyrrole
60
55

52



EP0312723 Bl Observations: conpou 18 r 72 Kr HI

Wk * | Da-S 5 2, 3-Dichl oro-5- A A D
‘D (12-chl orophenyl) - 4-nitropyr ESI®&31RF238 B O chl or o- 2- AZ

A A A (3,4-dichloro- phenyl) pyrrole- 15
3-carbonitrile 2-(1-Bronmophenyl)- A A D

0 20 4,5-dichlaro-3- nitropyrrol 5 -Di ch] oro-4- AF
R w Dtrifl g- K>1—ZD§I AJHE&') -pyr#—e-PQISO

%let hi ocarb A X DR D D 35

Check g 2,3=Dichloro=4-" 6q% A AL A 40
A- Alive D- Deag' Z - (Qoze F = FoamoExcretioJFPg( - Extended Body R -
Rei nf est ed PXRWPrEdF/ B 9T pyrrol e Activity on Fresh Water Snails 55

Procedure: @gilhicrd-geadoMat)er aquatic snails are used to test the
activity of theFﬁ%I pyrroles. The snails are collected and nmaintained in a

tank faé | ed PYEE] nd water which is aerated with a bottomfilter. Five
menbers 55

Methiocard o o* 60w 100

’5 Untreated Control o 0 0 0

20 EXAMPLE 63
Slug test
Slugs are collected from the field and placed in an ice cream cup with a plastic lid which has holes for

25 aeration. Three species are collected; Limax maximus, Arion subfuscus and Deroceras reticulatum. A slug
bait is prepared having the following composition:

_ 1 oz. metaldehyde | =284 mior284mg | = 1.78 mg
~/ 2 Ib. bran = 989 = 56.76 g

% 4 tbsp. molasses | = 57.8ml = 3.61 ml*

1 pt. water . = 473 mi = 29.56 mi

*Molasses was difficult to measure, so it was just poured into desired
consistency.

35

This recipe is used as a bait with test compounds added separately at §%. 50 mg of compound is

\/ added to 950 mg of bait. This is 25 times greater than the recommended dosage using metaldehyde as the
control agent.

One species of slug is used in these tests, Arion subfuscus. Three slugs are used per freatment. All

“ compounds are tested at 5% concentration in the bait. Nine cm petri dishes are used with one moistened
(one m! H20) Whatman #1 filter paper in each. The treated diet is placed directly on the filter paper and the
slugs placed in the cups with the bait. All cups are examined periodically and the results obtained reported
below.

45

% MORTALITY/COMMENTS

Compound 24 Hours | 48 Hours | 6 Days

Trifenmorph 0 0 0
50 Niclosamide 0 0 0

Methiocarb ez 100 100

2,3-Dichloro-5-(p-chiorophenyl)-4-nitropyrrole untreated 67/ ™ 100 100

Check 0 0 0

*Enlarged antetior

55 .
**Mucous secretion
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EP 0 312 723 Bl of the arylpyrrole series are nade up in aerated tap water
(pH simlar to pond water) at two dosages, 100 and 33 ppm The conpounds
are initially insoluble in vvateEPQt311w§bm but with stirring and
sonication, solubility is greatly inproved. Three healthy snails are added
to eac 1§Q m beaker containing 80 mlliliters of treated water. A

comer d*8%st andard i s used as a positive check, N closimde. The

concent r a1t ' 0”7%13 ‘?SLschtwe arba’i,gt Bffdrer) it b £t £ Ho-IRSHg benf TR
i ncl Ud% rrol uld IC?(IOI'I f@d use the animal to be more vulnerable to
PPM ,t Hour

4,5- B oro p chlorophenyl) pyrrole 3- carbonltrlle 100 100
100 33 EXAMPLE 64 0, M - 100 15

2, 3- Di ctitoro=5- (p- chl or ophenyl ) -+nitropyrrol e 100 100

100 33 Land Snail Expeiind¥t with Arylpyrroles 100
4, 5-fi ChT or 0- Z-(3- 4-di chrorophenyl ) pyrrol e-3-carbonitrile 100 33

100 33 Procedure: 0 100 20
2- (p- Bronophenyl ) - 4, 5-di chl oro-3-nitropyrrol e 100 100

100 33 Bulimulus _rng@,(lmw Snails from Carolina Biogical Supply Company, Code L480) are tested in 30 ml

2, 3- Di oiidlegnauthjarsiA §% b8t with,carneeal isisert - 25 mg bhydoinpgund gixed in1450 mg cornmed). The

100 783 bait is moistenedyevery two days. One snail is pdgpd dg;each [igr @ncHthe, geng @re loosely placed on top.

10 Fecal matter 1rygate feeding. Mortality is physprved by probing the@nmal with a spatula. If the apin®! i€heck

0 alve contractions gge gyidentyBozing apior sempleie wilidiawigte g Phel indiegier /mertalithpi d ki | | of
this aquatic snail species. EXAMPLE 66 35 Aryl pyrrole Activity on Pond
Snai | s Procedure: 40 Physa pond snails, obtained from Ward's Bi ol ogi cal
SuppPy Conpany, are used to assay the arylpyr- roles. Five menbers of the
aryl pyrrole series are nade up in aerated tap water at two dosages, 33 and
10 ppm Three healthy snails are imersed in 10 milliliters of treated
water in 20 mlliliter scintillation vials. Caps are | oosely placed on each
vi al,, The conmercial standard, N closamde is tested at 10 and 1 ppm and an
untreated check is included. 45 50 55 56

35

45

50

54



EP 0 312 723 B1 Conpound . PPM %
‘Mortaljty at 18 Hours 4, 5-Di chl oro-2-(p-chl orophenyl)pyrrol e-3-carbonitrile

©33 100 10 100 EB 0 312 723 B1

2, 3-Di chl oro-5-(p-chl orophenyl )-4-nitropyrrol e 33 100 10

100 4,5-5%ch“orq-2-(3,4-dichIorophenyl)pyrrole-3-carbonitriIe 33 100 10
100 10 —iﬁﬂiﬁﬂip-BronDphenyl)-4,5-dichIoro-3-nitropyrro|e 33

100 10 100

2,3-Dichlor j -5-(a, *, a-{gii OF O-4pgy t | ) py4r 33 0 10
o ng%o ool " iior o kL) PV ik 3 10 Dl

100 1 2,3- ifj’é@ﬁ%"f" A Check A D D

0 20 Result {p-thlorophanyl)les are fast acting nolluscicides on this
speci es of f,r %ﬁﬁgr ils. 25 EXAMPLE 67 Aryl pyrrole.Activity on Helix
aspersa Proéegég : méﬁ@&efive Hel i x aspersa, commonly known as brown
gardem snails, are purchased from Ward's Bi ol ogi cal Supply Conpany. Five
aryl pyrrol eg, sLM chQE-SAl st rds and, one check, are then sel ected for
testing. A 5¢6baifﬁﬁs prgbared ggqﬁixing g%chnical ?%terial ( ng) in a
bran bait ($3e4miehtREamit is nmade with 46% unprocessed bran, 6% nol asses
and 48% wat phenyl§pyr@dlad bait is placed in a 7 nl polystyrene weight
boat . *The bait s atl%niis put in a 500 m plastic deli container with one
moi st ened d2nfafF ﬁpé TH® snails are then added to each treatment and a
clear plastic lid with aeration holes is firmy placed I on top of
each cont ai RElrema Wi8LS are exam ngd 18 and 24 hours after the test
hs/initiateg éﬂdéggpgsghggﬁﬁed ?bported in the tain’beIOM/mh e it can be
seen that theSnAirBAP¥PIPrr ol es appear to be more 40 effective than
E%ﬁggﬁaélpyﬁlefegyiealgontrolIing gar den variegngpsg{?t;E[gxknggrsa¢

0 0
Mortality 24 Hours 4,5-Dichl oro-2-(p-chl orophenyl)pyrrol e-3-carbonitrile 0

0 2, 33pi chl 2y 3=-bi€hlokbersephenyl), #4-nitromyrrol e D 0 D

50" 45 2-Lps BLO enjyl)4,5-dichloro-3-nitropyrrole 100
100 2,3-dicé?6€% S?g?t$ﬁ¥5-(,aaa-trifluoro-p-tolyl)pyrrole 100
OI

100 Met hi ock¥bfluoro-p-
O{_Met al dehydeyl)pyrrole 100
100 Check yl)py 0
0 *Mori bund
Methiocarb A, X D,R D D
35
© A = Alive
D = Dead
Z = Qoze
F = Foam Excretion
*® X = Extended Body
R = Reinfested
60

EXAMPLE 65

Arylpyrrole Activity on Fresh Water Snails

55 Procedure:

Gyraulis frosh water aquatic snails are used to test the activity of the arylpyrroles. The snails are
collected and maintained in a tank filled with pond water which is aerated with a bottom filter. Five members

55



Clains 55 1. A nmethod for controlling nollusks conprising externally
contacting said nollusks or internally admn- istering to said nollusks a
‘nol | Usci ci daI ly effective anounEP@312d23BY| pyrrol e conmpound havi ng the

structure EP 0 312 723 Bl Oorrpound
PPM 0 aI | t at 18
4, 5-Di

100

100
100

2,

O

S o o a § ;ﬁt h M “%s%::.:;':,:z,°zzat:§q.o...m N
100 4, i?% N re tl E\%Lr |.a lls a i "g i v

I&sﬁﬁ ﬁtratlgrgggitedloo 10

2, 3- Dcéﬂsg,r,éao,{g nltro 5 (a, a, a- trlfluoro p-tolyl)pyrrole 33 100 10
100 15 — N cl osam de 10

100

0 2010R

1

speci e
aspers
gar den s%d)lﬂ@ro-%dp@h!pmlvh\d)svdolé-ﬂmwd s| Bi0®l pgi cal 18uppl y- Gonpdhy. F
aryl pyfrol es, two commerci al standards apd33ng checlO:Mire t hgn sdb@cte
t est15n
bran b

el ght | HGERCHoRE g HoBpe BN e 51

100 Check

CRPEL vt o1 anai|s. 25 EXAWP] EETTR @WB@W%W‘E\EIt MR
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M = Moribund

The arylpyrroles produce rapid kill of this aquatic snail species.
EXAMPLE 66

Arylpyrrole Activity on Pond Snails

Procedure:

Physa pond snails, obtained from Ward's Biological Supply Company, are used to assay the arylpyr-
roles. Five members of the arylpyrrole series are made up in aerated tap water at two dosages, 33 and 10
ppm. Three healthy snails are immersed in 10 milliliters of treated water in 20 milliliter scintillation vials.
Caps are loosely placed on each vial. The commercial standard, Niclosamide is tested at 10 and 1 ppm and
an untreated check is included.
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Conpound % Mortality 18 Hours %
I\/b.rtallty 24 Hours 4,5-Dichl oro- Zsiqu]chl or o henyl)pyrrole 3-carbonitrile O
- o*

0 2,3 Di chl oro-5-(p-chl or ophenyl ) P14 tole

50* 45 2- (p- Bronopheiyl )-4,5-dichloro-3-nitropyrrole 100

100 2,3-dichloro-4-nitrao- 5-43-, a,a-trifluoro-p-tolyl)pyrrole 100

100 Met hi ocalr Bompound PPM % Mortality*at 18 Hours

8:) 0%&12Lgehy @5-D|chIoro-2-(g-chlorophenyI)pyrrole-a-carbonitrile ::g <00 égg

0 50 * rl b 1d elra| e o l:l: ’I I\ rmf hnrl 'F S+ nﬁgtjr nl | LY. nr%_lrJ'iusl\s Cc:ﬁrp:r: S ng
external ly ¢ ?r?&’t?f"P’ﬁé (RghIroRPEMEOPETOl nt er nal | 93ac mn- i st‘%‘h ng to kaid
mol | usks a nplluscicidally effective anount_of jar®adyl pyrrol® conpoun

havi ng the sft 4,580ictib@:2-($4-dichioroghBhylpydrbid-3écarbomittilel | 583 ~1~~~ X(1 140 N A is
wherein Xisf F, d, Br, 1, or CF3; Yis F. d,|Bno J, CF3 onoaCN; Wi s| CN or

NC2 ana A i s BT (p'%méﬁﬁgg‘aﬁldmm&%}%pw'buuuI t u%i T fToqppITe 1o _thr ee

hal ogen ato -one al koxy ¢r ;one C, - @! kyl thijp, one
pheny| 0pt| II\/ cllhctlfufndwth(‘l =Ca al I(\/ or ¢i . C I th

one to threé ﬁ&PGg'efnmf@rﬁs(meﬁé'U?m'eﬁ@wywmlon il By qubstituff@ with one to
t hree hal oggn atons or one benzyl oxy 20 opli d%alll y subsfi® uted wiffh one

hal ogetf subsit nicd&diide C - C4 car bal koxymet hyl; €V4§4 [al kenyl 1gpt i onal Ty
substituted pWth from one to three hal ogen at oms; 1cyano; C346¢ al kyny

Op,Ll,onaI | y SU‘BST'Ff_U‘I-E‘d_Wi t-h—orre—irat ogen atonT—¢n -JVG ~CA—at Ir\y: }

ani’i ocar bonyll. feGF c4-C6 cycloal kylaninocarbonyl: [ ils H E or Br.jand M
and- %ore each independently H G -Ca alkyl, G -C3 alkoxy, Cl1L -C3

al kyl t G -C3 alkylsulfinyl, G -Ca al kyI sul fonyl, cyano, F, d, Br, 1,
nitro, UF@;S,SU‘B] CF2Z, R200 or NRaR and when Mand R are on 25- adj acent
positions and taken with the carbon atons to which they are attached they
may form a FhaRpyRwolghere feshartingapliuseicides on thig spacies et frask watergoe#®0- | - OCF20- or
30

25

EXAMPLE 67

Arylpyrrole Activity on Helix aspersa

) Procedure:

Twenty-five Helix aspersa, commonly known as brown garden snails, are purchased from Ward's
Biological Supply Company. Five arylpyrroles, two commercial standards and one check are then selected
for testing. A 5% bait is prepared by mixing technical material (50 mg) in a bran bait (950 mg). The bait is
made with 46% unprocessed bran, 6% molasses and 48% water. The treated bait is placed in a 7 mi
polystyrene weight boat. The bait station is put in a 500 ml plastic deli container with one moistened dental
. ) wick. Two snails are then added to each treatment and a clear plastic lid with aeration holes is firmly placed

on top of each container. The containers are examined 18 and 24 hours after the test is initiated and data
obtained reported in the table below where it can be seen that the nitroarylpyrroles appear to be more
effective than cyanoarylpyrroles for controlling garden variety snails E_e_[:g aspersa.

35

40
Compound 9% Mortality 18 Hours | % Mortality 24 Hours
4,5-Dichloro-2-(p-chlorophenyl)pyrrole-3-carbonitrile B ) 0

pu 2,3-Dichloro-5-(§-chlorophenyl)-4—nitropyrrol'e o 50"
2-(2-BromophenyI)-4,5-dichloro-3-nitropyrrole 100 100
2.3-dichloro-4~nitro-5-(d,a.a-triﬂuoro-g-tolyl)pyrrole 100 100
Methiocarb o o
Metaldehyde 100 100

50 Check 0 0
*Moribund

Claims
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1. A method for controlling moliusks comprising externally contacting said mollusks or internally admin-
istering to said mollusks a molluscicidally effective amount of an arylpyrrole compound having the
structure:
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| 35 Zis S(Onor O0; R is H F, CHF2, CHFCl, or CFs; R2 is Cl1-C3 al kyl,
C-0OC3 al koxy, or NRI3R4; Rs is Hor -C3 alkyl; R4 is H d -C alkyl, or
RsCO’ Rs is Hor G-C3 alkyl; anEROBR&IBhteger of 0, 1 or 2. 40 2. A
met hod according to claim1l wherein said nollusks are aquatic, sem -aquatic
or terrestrial gastropods and controlled by applving to the |ocus of said
gast r opods Qmipbmn:i cidally effective anpunt| ¢PM 1e%uoythmyartall-mum‘ sai d
claim1l in [ & ] froWergé M Croe ST om, glust,
dust concen Qgt%&%g.%gc@o%m ‘étolleo%é%ﬁ@'le& \ pet hod aCCO{ ing to ¢laim?2
mhereig\the-LeLLasLuaJ—-gasL-Lapgds_aLe_ngs—Ls.nallc aet-hod-
accor di ng t p 28tRighleros>-gtebieraphemitenitopytgle are copt #dl led by atfi nistering
thereto a biit formul ation containing an edi bl e'hufritive ¥bstance| an

edi bl e car bphydidiof-3@4idkRoropRhMpyriis-ambofifile ft 8¥€| 50 5. Aoget hod agcording

toclaim4 v\,herel n the aryl pyrrol e corrpound B 10 100

2, 3-diehl or g tT &-p;'%

2, 3-dichlorp 3— P-ch o) op de%'fr"}d 'Htroﬁyrfoﬁaopyr rol p: 32 :gg

2, 3-di brono R (p-chlorophenyl)-4d-nitropyrrale 5-{v1-

br onophenyl 2&-D$hwr°8tmﬁqﬁ-b-a3 tlrlﬂuorptpmlyl)pm’r@ 33 100
2,3-dichlorp-4nitro-5-(a,aa-trifluoro-p-tolyl)p¥roele; 4108-

di chl df o- 2- Rictosshig! or ophenyl’) pyrrol e-3-carbpnygriTe; 100

1- benzyl - 4, b- di chI oro 2 (3, 4-di chI or ophenyl ) pyrrol g- 68 1003-car bopitrile;
or 4, 5-di Ch 2 \‘p T;ITIUITJ'JIICII)’I } pyl t+-ote—3—eprhortit+te-

nmol Fuscicid h??él t formulation conprising: anjedible nutrit Pve subsyance, a
C&Dboh drate source, water and a nolluscicidally effective anbunt of a
corrpound having the structure: 58 EP 0 312 723 B1 L 5

X Results: (I Na 10 wherein Xis F, d, Br, | or CFa; Yis
F, d, Br, I, CFa or CN, WIs CN or N2 and Ais H, Cl1-C4 ail kyl optionally
subst i t ut edhewryipyrfoleg aredastactien meliuscicidasiprothie Apegied pidrestuwater isgeils.oxy, one Cl- C4

al koxygor one C - C4 al kylthio, one phenyl optionally substituted with
Ci-Ca al BAMRIES?) -Ca al koxy or with one to three hal ogen atons, one

phenoxy 03 ional Ly substituted with one to three hal ogen atons or one
benzyl OXQ—MMOG L bstituted with one hal ogen substituent; Cl-C4
car bal koxynet hyl ; Ca-C4 al kenyl optionally substituted with fromone to

t hr ee shal BgS Ireatoms cyano; C3-C0 al kynyl optionally substituted with one

hal ogen at Q‘W&nt;giive(lglux keV,Jn) Fﬂ. g'&?%% gaRiQn 1€ e %Erchased from Ward's
oles, ial ff ele

cycl oal kyj,
i ndependéplgi&q "fﬁébaﬁ Qéﬁél (6

al Kyl sul fobddyith e ¥ Eﬂd )%63/9 olasdey @ﬁl‘P48° % wafet. ,Th Shreatelc bﬂ' Qrpﬂced ,7 mi

R1CF22 Fofslyrens wBiEiﬁ . The @amaaian M oA a Bo@iEpi&iic ddil containe® PSR MoishiAéd ddnfNS

and t akeRickMTive sialkearé o Sdtied loQath treRtmki hB a ClaRpIsBNcAId Mth B6rElBRl ndidaaY firflypidosd M &

riag in on top of each container. The containers are examined 18 and 24 hours after the test is initiated and data
obtained reported in the table below where it can be seen that the nitroarylpyrroles appear to be more
effective than cyanoarylpyrroles for controlling garden variety snails Helix aspersa.

Compound % Mortality 18 Hours | % Mortallty 24 Hours

4,5-Dichloro-2-(p-chlorophenyl)pyrrole-3-carbonitrile 0 0
pu 2,3-DichIoro-5-(§-chIorophenyl)—4-nitropyrrole o 50"

2-(p-Bromophenyl)-4,5-dichloro-3-nitropyrrole 100 100

2,3-dichloro-4-nitro-5-(a,a,a-trifluoro-p-tolyl)pyrrole 100 100

Methiocarb - 0" o

Metaldshyde 100 100

Check 0 0
50

*Moribund

Claims

1. A method for controlling mollusks comprising externally contacting said mollusks or internally admin-
istering to said mollusks a molluscicidally effective amount of an aryipyrrole compound having the

structure:
* € L M 5 ¥




whi ch MR represents the structure: -0OCH20-, -OCF20- or 26 ; 30 Zis S(On
or, 0 R is H F, CHF2, CHFCLl, or CFa; R2 is G -Ca alkyl, O-Ca al koxy, or
‘NRaR4; Ra is Hor C, -Ca alkyl; ERQ 312728 Bty - Ca al kyl, or Rs CO Rs is H or
G -Ca alkyl; and nis an integer of O, 1 or 2. 35 7. A nolluscicidal bait
formul ati on according to claim®6 where said fornulation conprises about 3%
to 20% by wei ght of said aryl pyrrole; about (40%to 50% by wei ght of said
edi ble nutritive substance; about 5%to 10Lby wei ght of carbohydrate and
g.s. to 100% with water; wherein the g rrole is: '
23giich|oro4nitroSphenyIpyM
3-di chl oro-5- (p-chl orophenyl) 4- ni ;:M2, 3-di brono- 5- (p-
[ I

2

chl

2- (p- \ (I
2, 3-di chl oro-4-nitro-5 (a8 trifludro-p-tolyl)pyrrole;
4, 5-

1-

@i chl oro-2-(3,4-dighl g | ) pyrrol e- R-carbonitriie;
benzyl - 4, 5- di chl or o- ¥- (3, 4-,dfchl or ophenyl ) pyrrol e-3-carbonitrile;or
4, 5-di chl or o- 2- (p-chl orophenyl') pyrrol e-3-carbonitrite: & A method for
protecting plants fromattackldby terrestrial gastropods by applying to the
soil in which said plants are grow ng, a dust, dust concentrate or bait
forn§l ati on containing a m)l | usci cidal |y 45 ef fective anount of an
ar yl pyr r oMereiy uﬁb P G 0 PP Bl Gcor GN: Yy G or NO, a"y‘ s HRCu:Ce alkyl
EP0312723 °¢3;°‘ fipe °9°'b orpg=gne hydioxy, pne G

mﬁ?{{ ?%%thh o -tt&? vtk 8@%{% éw' e onﬁhohom

i Eh? %L ;omga éﬁé@é@g %gé;,.e:faw {g @F a::.@a
oy

al koxy  hal [o] d|- 1- rﬂg & or Br;
substi tut a Qn&e ridéntiy) & 96N au@i %ﬁf&a Ro éx\lca alkylsulfinyl,
optional | ¢ .g hl %ﬁ I(E?EI, M eESR @Jz'b%b %ﬁﬂﬁa&qm@ﬂen M and R are on

car bgl koxad@sdp W contidh 1a@M8 td WhichUisytarel 4kb@@d Woj Phaf TRk AREint O
t hree hal mmmegfssemsqueemr@ C4 al kynyl optionally substituted with one
hal ogen at orpcHlios, (68F.0G al kyl ) am nocar bonyl ; or C4-C6

cycl oal kyl am nocarbonyl; Lis H F, C or Br; and Mand R are each

i Rdependently H, C, -Ca alkyl, Cl1 -Ca alkoxy, C1 -Ca alkylthlo, C1 -Ca

al kydesul fi nyl, Cl-Ca al kyl sul f onyl F, d, Br, I, nitro, CFs, RICF2Z,
R2CO or NRsR4, and when M and R are on adj acent positions and taken
with the carbon atons to which they are taghed they may forma ring in
which MR represents the structurex15 .26/ 0CH0-, -OCF20- or Z is S(On or
0O; R is H F, CHF2, CHFCl or CF3; s Cl-GCs aI kyl, C,-C3 al koxy, or
NR3F%; RsisHisCleaIkyI R4 is H G-Cs alkyl, or RCO RN is Hor

C -Cs alk
¥ is S(g)n or 0 R: is H, F, CHF2, CHFC1, or CFs; Rz is Gi-Cs alkyl, C1-Cs alkoxy, or NRgRs; Rs is H
— or C1-Cs alkyl; R¢ is H, C1-C3 alkyl, or RsCO; Rs is H or C1-C; alky!; and n is an integer of 0, 1 or 2.

40 2. A method according to claim 1 wherein said mollusks are aquatic, semi-aquatic or terrestrial gastropods
and controlled by applying to the locus of said gastropods a molluscicidally effective amount of the
arylpyrrole of said claim 1 in the form of a wettable powder, flowable, microemulsion, dust, dust
concentrate or bait formulation.

45 3. A method according to claim 2 wherein the terrestrial gastropods are slugs or snails.

4. A method according to claim 3 wherein the slugs are conirolled by administering thereto a bait
formulation containing an edible nutritive substance, an edible carbohydrate source, water and an
effective

50

5. A method according to claim 4 wherein the aryipyrrole compound is 2,3-dichloro-4-nitro-5-phenylpyr-
role; 2,3-dichloro-5-(p-chlorophenyl)-4-nitropyrrole; 2,3-dibromo-5-(p-chlorophenyl)-4-nitropyrrole; 2-(p-
bromophenyl)-4,5-dichioro-3-nitropyrrole; 2,3-dichloro-4~nitro-5-(a,a,a-trifluoro-p-tolyl)pyrrole; 45-
dichloro-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile; 1-benzyl-4,5-dichloro-2-(3,4-dichlorophenyl)pyrrole-

55 3-carbonitrile;or 4,5-dichloro-2-(p-chlorophenyl)pyrrole-3-carbonitrile.

6. A molluscicidal bait formulation comprising: an edible nutritive substance, a carbohydrate source, water
and a molluscicidally effective amount of a compound having the structure:

. | N O N L



Is an integer of 0, 1 or 2. 25 9. A nethod for protecting plants from
attach by terrestrial gastropods by applying to the foliage of said plants
‘a dust, dust concentrate or |iquiEF &Bt2%23dt ai ning a nol I uscicidally
effective anount of an aryl pyrrol e conpound having the structure: 30 L 35
X (1) 40 wherein Xis F, d, Br, I or CF3; Yis
F, d, Br, I, CF3 or CN;, Wis CN or NO2 and A is H C -C4 alkyl optionally
substituted with fromone to three hal ogen_ 7 one hydroxy, one C, -C4
al koxy or one Cl1 - C4 alkylthio, g ogtlonally substituted with

Cl- G al kyl or C1-C3 al koxy or ogen atons, one phenoxy
optionally substituted with one tXX tX y ‘ogen bns or one benzyloxy
optionally substituted with on 5 en sub§t|tuent a-c

car bal koxynmet hyl ; Cs-C4 al kenyl optWNonally 45 substituted with from one
to three hal ogen atons; cyano; Cs- A al kynyl optionally substituted with
one habogen atom di-(C -C4 al kyl) am nocarbonyl; or Cs-C

cycl oal kyl awtiersidxoaisFo 0y Be, | br €/; Yis F-Cl, B, 1,G3F; Br CN;aw ds G anNioRanalrAcis 81aCHAC, alky!

i ndependentdpgonkily sibstituted with franh pne@p thréBhalagdnaioms, dbp hydisxy adnle \Ch 1Ch ialBoxy Gr one(@s -

al kyl sul fi risl alkyli@iio, -o@8 plzeinid dptinnblly salstituted ywith €; -Ch- alkgll oy CBIC; alkoxyrar witlp one(JBghredrl
CF2Z, R2CO haloganRipniRdoneznhienoxh eptiondhy suipstiRuted: withcane sdfheee balegep atoms ichene kenzyloxaken
with the czptivplly-ubsktuted ithione: halaga@ pubstiteent; (G &e isarbalkonmethyl s Co lionyl entiprglly n so
whi ch I\/R r Spbstityied twith frerp oag PG?!?QJ‘P"@QG’IMW“%W%W pliggliysgybstituted with one

1 Ifg_e_[n atqq: i ‘@1 eyl ammcEpbepyls laminocarbanyly | is H, F, £1 pr BrS( on

or 0; RI | sa“ (fdprendantly hr&y:C % F'ky'tb%'gr: '6‘5{ v, or
NReR4; R3 i “V V eg'f-'zh g, ‘Qg :‘ﬁ ’% %

C1- C3 %l ky | Yl "?"? é’l’°°8'l”°’b "13‘8r 26 F“a%'H‘& "io
claim9 whe e| u concentrate or liquid spray Is applied in
sufficient am)u to pI’OVI de about 0.125 kg/ha to 4.0 kg/ha of the

aryl pyrrole to the locus of treatnment; i5 wherein said arylpyrrole is:
2, 3-diyghl oro-4-nitro-5-phenyl pyrrol e; - di chl or o- 5- (p- chl or ophenyl ) - 4-
nitropyrrole; 2,3-dibrono-5-(p-chlor -4-nitro pyrrole;

2- (p- bronmophenyl ) - 4, 5-di chl oro-3-ni tropyr- rfol e;
2,3-dichloro-4-nitro-5-(a,a,a-trifluoro-p-tqlyljpyrrole;

4,:5,di chl oro-2- (3, 4-di chl orophenyl) rol€-3-car- bonitrile;

1- benayl - 4, 5-di chl oro-2-(3,4-dichloro nyl ) pyrrol e-3-carbonitrile; or
4,5-di chl oro-2-(p- chlorophenyl)pyrrole-3-carbonitrile. 20 PatentansprUche
1. Verf ahr ehis S(0)Verr &iRs lig rF, CHFe, KHFG 1 ek@Ra; RelisrCaCs akull Qidis alkex@eor|NRefue Ry is H
Ber | hrung b CnGeslkytiéh 1s\hIChGs leikyl a0 BeGO; fats H orrierGs iatkHieandarisasrinbgonefd. hor i e

Mol | usken von einer nolluskizid w rksamen Menge ei ner
35 7. A molluscicidal bait formulation according to claim 6 where said formulation comprises about 3% to

20% by weight of said arylpyrrole; about 40% to 50% by weight of said edible nutritive substance;
about 5% to 10% by weight of carbohydrate and g.s. to 100% with water; wherein the arylpyrrole is:
2,3-dichloro-4-nitro-5-phenylpyrrole;  2,3-dichloro-5-(p-chlorophenyl)-4-nitropyrrole;  2,3-dibromo-5-(p-
chlorophenyl)-4-nitropyrrole; 2-(p-bromophenyl)-4,5-dichloro-3-nitropyrrole; 2,3-dichioro-4-nitro-5-(a,a,a-
40 trifluoro-p-tolyl)pyrrole; 4,5-dichioro-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile; 1-benzyl-4,5-dichloro-2-
(3,4-dichiorophenyl)pyrrole-3-carbonitrile;or 4,5-dichIoro-2-(_p_-chlorophenyl)pyrrole-s-carbonitrile.

8. A method for protecting plants from attack by terrestrial gastropods by applying to the soil in which
said plants are growing, a dust, dust concentrate or bait formulation containing a molluscicidally

45 effective amount of an arylpyrrole compound having the structure:
L
60 W
X M
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25 Aryl pyrrol - Ver bi ndung der Struktur: L 30 x(I 35 40 worin X F, d,
Br, I' oder CF3 ist; YF, d, Br, I, CF3 oder CNist; WCN oder NO ist und
‘Aist H C -C4- A kyl, das gegEB&MA7E B3 nit ein bis drel Hal ogenatonen,
ei nem Hydr oxy, ei nem G-C4-A koxy oder einem O’ C4 AI kyfthl o] subst i tui ert

| st; e| n P enyl ., elge s,e\p bls PRat |t S:A

oder %?; ?\( |th l Eiepﬁfog 5%‘: a?r r-IC:, l oro e'} das

gegebenen a

Benzyl oxy atgﬁ,g e Egt % d §B | .
thwf w.u{ﬁ r2 Bl b |uant9€1g@4 Penan )@ oL o b et i

b' S d" eI ﬁ@dqﬁﬁhqmne fAfbe h %foﬁk’kdy% Cs-@eﬂ ﬁ'& & Wit sHeC! T

m‘t ei Ne Mo dRMAHIQEI-CDalkyl) Gmiriodarbonjikor! O, 071 dyEsaylaminydarbo e_r is H, F, Cl or Br;

C4- G - Cychmatland Rtervacambupaydontly H, CHTs bkl 16-Culalk6i o8 -G alkylttis] GGy ByIdaigind SO
j ewei | s ugabhakgsulionll, cyano F,C3-BANKniko, CEsl Ry CBRE M2B00Y NR{BL, andavhéd Mahd Ria, onC,
- Cs- Al ky| sdjdchbatipgsitionand-taksn Adttkiib sarbdnGtonis\té whichytady, ard-attacHled tHy mal formliatringin CF3,
R CF2Z, RR®tith UH eapreshritRbe stuctdre: wenn M und R sich an benachbarten Positionen
befinden und sie zusamren mt den Kohl enstoffatonmen, an die sie gebunden
si nd, genommen werden, k6nnen sie einen Ring bilden, in dem MR di e Struktur
reprasentiert: -0OCH20-, -OCF20- oder 65 6l~~~~~~~~~~~~~~~~~~~
EPO3%2723B1 ; 5, Z ist S(O. oder Q ist H F, CHF2, CHFCI oder CF3; R2
ist G-C3-Akyl, C-Cs-A koxy odor~ < L0 Ra i st H odor Cl-Ca-Al kyl;
R4 ist H Cl-Ca-Alkyl oder RS CO R5 |et oder G -Ca-A kyl und n ist eine
ganze Zahl von 0O, 1 oder 2. 2. Verfahre ach’ Anspruch 1, worin die
Mo usken i m Wasser | ebende, teliwe Wasser | ebende oder auf der Erde
| ebende Gastropoden sind, und sie ver n| cht et werden durch Anwenden ei ner

mol | uski zi d_d&uo. - zbkaﬁfgrs(?fﬁagg &d@tﬁome%mﬁgap Lol Form
ei nes bengiabar KR, uhg/gﬁ.ﬁ. oflel Siky: FLI r@sna, isH d?‘?:ﬂ- ! yl%ET‘d si on,

ei nes St agtgﬁ%g@,lorpgs‘ konzentrates oder el ner rfor- mul 1'erung auf
den g&rt der Gastropoden . Verfahren nach Anspruch 2 worin die auf der

Er de | abenGgihotPas iofoRiefidepiantyarelnt suadhnsyakifistia dRastrogdds by apmwa% tbllag&l ensda
Schneckenpiadt$@. dust, ddéicorbit@id o aiglid AR kbiidining, a YollusticldaRy diadcltiteSsmMbamCH e
bekanpft wepgek dnpaid MeingltHeatradnes el ner Koderformulierung, die ein eBbare
Nahyungssubst anz, ein eBbare Kohl enhydrat quel l e, Wasser und eine w rksame
Meng®e der Aryl pyrrol - Verbi ndung nach AnsprLuch 1 enthalt.

n

(1
35 R

40 wherein X is F, Cl, Br, | or CF3; Y is F, Cl, Br, |, CFs or CN; W is CN or NO2 and A is H; Ci-C, alkyl
optionally substituted with from one to three halogen atoms, one hydroxy, one C;1-Cs alkoxy or one C;-
Ca alkyithio, one phenyl optionally substituted with C;1-Cs alkyl or C;-Cs alkoxy or with one to three
halogen atoms, one phenoxy optionally substituted with one to three halogen atoms or one benzyloxy
optionally substituted with one halogen substituent; Ci-Cs carbalkoxymethyl; C3-C¢ alkenyl optionally

45 substituted with from one to three halogen atoms; cyano; Cs-Cs alkynyl optionally substituted with one
halogen atom; di-(C:1-Cs alkyl) aminocarbonyl; or C4-Cs cycloalkylaminocarbonyl; L is H, F, Cl or Br;
and M and R are each independently H, C1-Cs alkyl, C1-Cs alkoxy, C1-Ca alkylthio, C1-Cs alkylsulfinyl,
C1-Cs alkylsulfonyl, cyano, F, Cl, Br, I, nitro, CFs, RiCF2Z, RzCO or NR3R4, and when M and R are on
adjacent positions and taken with the carbon atoms to which they are attached they may form a ring in

50 which MR represents the structure:

-OCH20-, -OCF,0- or

55

—_————

. A



25 5. Verfahren nach Anspruch 4, worin die Aryl pyrrol-Verbindung
2,3-Dichlor-4-nitro-5-phenyl pyrrol 2, 3-

*Di chl or - 5- (p- chl or phenyl ) - 4- ni t rcﬁﬁ@ﬂﬂ72331

2, 3-Di brom 5- (p-chl orphenyl)-4-nitropyrrol, 2-(p-Bronmphenyl)-4,5-

di chl or-3-nitropyrrol,
2,3-Dichlor-4-nitro-5-(a,a,a-trifluor-p-tolyl)pyrrol,

4,5-Di chl or-2-(3, 4-di chl or phenyl) - 3-carbonitril,

1- Benzyl - 4, 5-di chl or-2-(3, 4-di chl or rrol -3-carbonitril oder
4,5-Dighlor-2-(p- 30 chl or phenyl ) pyrrol {3-carbonitril ist. 6.

Mol | uski zi de Koder formulierung, unfassend, ein€ e~bare Nahrungssubstanz,

ei ne Kohl enhydr at quel | e, Wasser und / | uski zid wi rksane Menge el ner
Ver bi ndung der Struktur: 35

L 40 Y N 45 wrin X F, d, Br, | odor CFa ist; YF, d, Br, I, CFa
oder GN i StZ is\8{@NoOOKeR: iSNAPF,iCHF,, .OMBCAord GRa; i, is C1-C5 Eldyl, ONOs \alkoxy(l@ NRsRs; Rs is H
gegebenenf ar Cs-Coralkyl;és its HhiCs-Cdl ralityl, drifth @y &Ra &t HOOre07 ;Cs @lkylcand Injilandntyger 6fi On € on 2.

C - CO Al koxy odor einem Ci -C4-Al kylthio substituiert ist; G n Phenyl, das
gegebenemd- A methad)laerordingi te rclaim 9t wherein lid @sst, Ajuktydoncartate 1 liquidaspidykiorapplieddr i t
ei nem bi s dutiigientigineuptioprayide about;9.125MHaba tox4/0 kahaof the govipymeiantodi lecus gltreaiment;
iert i&t mnivwheidiny said saryipysiole Hisi Fefdichiopistitrastiehiendnyrrole B:2ylichinng-5-(ergliorophenyl)-4-
gegebenenf eﬂ"T°EV"f?|°i 2é“rq'%‘?ﬁ°F%(E'G aPhgayt)-4-nitros piseote; Lyp-erpmonhanyl)-4.5-dichloro-3-nitropyr-

Cl- C 4- Car H@ (mé' fitro-3~(3 iflapre: )PV %éﬁé‘ﬁ'é?f? 21(3.4dichipspperydpyeele-35a e n
bi s- drei H%’ g@nal1 FoLiici o 5(52“&'?”'2(@4'@@‘ iovIevgalg Rt | & AsdishoraR-er ¢
my ei, nem ﬁ@ﬁ%ﬁp}ﬂfﬂ' Ropirileny.  Aky | )am nocar bonyl ; odor

Cs- Cg %}@é mgnocar bonyl; L ist H F, d oder Br; und Mund R sind
jeweils una glgH ClCaAIkyI ClCSAIkoxy, Cl- Cs- Al kyl t hi o,

Cl- Ca- Al kyh\ghi énr% ﬁ%ter?@o "Nldﬁys‘(eqnu a fibhe gserﬁrung%?mgegv Nbl&ll[:&en Cra,

RlCFZ_Z’ RCQgq ichéfr 3R d %ﬁz m kizjd wm% .
Posi t i,pnen Abﬁwf Fb:dd Pt Srukids anmen mt den Ko ensto fat onen, an e sie

gebunden sin genomen wer den, k8nnen sie einen Ring bilden, in dem MR die
Struktur reprasentiert: -0OCH20-, -OCF20- oder 62 * c L R s EP O
312 723 B1 5 : L @Z ist S(O, odor
O R ist H F, CHF2, CHFCl odor CFa; R2 jgt/Cl-Ce-Alkyl, Cl-Ca-Al koxy oder
NR3R4 30 10 Ra ist H odor Cl- CSuAI Kyd "\st H Cl-Ca-Al kyl oder RsCQ
Rs ist H oder Cl-Ca-AMWyl und n igt ei | von O, 1 oder 2. 7.

Mol | uski zi de Kdder f or mul j ) rin die genannte
Fornulierung etwa 3 bis rols, etwf BQ bis 50 Gew. -

der eBbaren Nahrungssubsta . -% 15 des Kohl enhydrats
und R85t \Wasser bis zu 100 wor i n dasRAryI pyrrol ist:
2,3-Dichlor-4-nitro-5- ﬁh
2,3-Di chl or-5- (p-chl orphenyl J- 44ni tropyrrol

2, 3-Di brom 5- (p-chl or phenyl ) -4-aqitropyrrol, 2-(p-

Brorrphenyl) 4,5-di chlor-3-nitraopyrrol,

2,3-Dfthl or-4-nitro-5- (a, a, a- trlfluor-p tolyl)pyrrol, 4,5-Dichlor-2-(3,4-

d' chl orphe lr)mé IOI!!r, ﬁodzasﬁ(?ﬁ'\tf 'd Br, |, CFa oder CN ist; W CN oder NO- .ist un Alst
1- Benzyl - 4 5 yld bés e@éber?e I %imx oRh, [ eitorn varkyP QlRbrh 'd; lo, A o‘gerS
einem C1-Cy-Alkylthio substituiert ist; ein Phenyl, das gegebenenfalls substituiert ist mit G, -Cs-Alkyl
45 oder C1-C3-Alkoxy oder mit einem bis drei Halogenatomen; ein Phenoxy, das gegebenenfalls substitu-
iort ist mit ein bis drei Halogenatomen oder ein Benzyloxy, das gegebenenfalls mit einem Halogen
substituiert ist; C,-Cs-Carbalkoxymethyl; Cs-Cs-Alkenyl, gegebenenfalls substituiert mit ein bis drei
Halogenatomen; Cyan; Cs-Cs-Alkinyl, gegebenenfalls substituiert mit einem Halogenatom; Di-(C1-Cs-
alkyl)aminocarbonyl; oder C:-C¢-Cycloalkylaminocarbonyl; L ist H, F, Cl oder Br; und M und R sind
50 jeweils unabhéingig H, Ci-Cs-Alkyl, C1-Cs-Alkoxy, C1-Ca-Alkylthio, C1-Cs-Alkylsulfinyl, C1-Ca-Alkylsulfo-
nyl, Cyan, F, Cl, Br, |, Nitro, CFa, RiCF2Z, R2CO oder NRsR:, und, wenn M und R sich an
benachbarten Positionen befinden und sie zusammen mit den Kohlenstoffatomen, an die sie gebunden
sind, genommen werden, kénnen sie einen Ring bilden, in dem MR die Struktur reprisentiert:
-OCH20-, -OCF20- oder '

ST T



20 Di chl or - 2- (p-chl or phenyl ) pyrrol -3-carbonitril ist. 20 a Verfahren
zum Sch~t zen von Pflanzen vor dem Angriff durch auf der Erde | ebende
‘Gastropoden durch Anwenden ei neEP8t34@7@3B1ej nes St aubkonzentrates oder

ei ner Kdderfornulierung auf den Boden, auf dem die Pflanzen wachsen,

ent hal tend ei ne nol | uski zid wi rksane Menge ei ner Aryl pyrrol - Ver bi ndung der
Struktur: 25 L K> 30 U

(1) N35 worin X F, O, Br, | odef CPS\W\st; YF a, Br, I, CFs odor CN
ist; WOCN odor NO2 ist und Aist H Cl- das gogebenenfalls mt
ein Ris drel Hal ogenatonen, einem Hydroxy, e|n n1Ci-C4-AIkoxy oder ei nem
C -C4- A kylthio substituiert ist; enyl, das gegebenenfalls
substituiert ist mt C -Ce-A kyl oder C -C3-A koxy oder nmt einembis drel
Hal ogenat onen; ein Phenoxy, das gegebenenfalls substitu- 40 iert ist
mt ein bizsst$(®| oddaOORIEIIH, GTTOHFOCIBFCI Btisn CBE IRZ Yot 03 Fs-AlRN, T G Mo/ el MisRs; i t
ei nem Hal &genHdérsd: idstAllgl Ry isBH, CcT:-Allgt édar B0k G yetrBitdagr! Gy -CoankgHundl rkietrsjrle,
gegebenenpanzé Zahbvdpdt 1 dder2rt mit ein bis drei Hal ogenat onen; Cyan;

C3- C4- AWKi nyl, gegebenenfalls substituiert mt einem Hal ogenat om

D-(G mvmmey ngch nsroush il waniy die Mollusken(@a WasseCipbénde| tilybismimriiasaeriabande,odér | st
H F, O @addsler Bro lebende Gasliqppdmn sinh@ng eiguerniehtay wa@waﬂm%rwend@n sigey-mglljskizid

G - C&- Al k¥ikamen N@BﬂeAF?@yMHV’fP'S aach Canspiugy 1 Sipy| Fomy yeines (beoetzharap |Rylvers| gieps 45
nyl , Cyan n fliefbare Matqu,ls, elper Wrgwlsnwss M@me@wkg&emrammr eluﬂd(adg@ﬁn M
und R si cﬁ'“'éﬂ‘f‘"ﬁéﬂé?@%gﬁpfrmg‘feﬁ onen befinden und sie zusammen mit den

e G M 0 S e RO b o2

oder 50 . ~~~—~~~= odor 0; R Ist H F, CHF2, CHFC oder CF9

R2 i st gr\Eﬁre dpy dfi )8)6 IQ urc reichen einer
G- Ce A ﬁx gexbﬁéamé:mg%{?:i’%:gl% fﬁﬁ@%ﬁ %@ﬁ%’“ i7]3’;"§e\r/ boﬁ ARyl und

n | S§s Si ne ganze Zah 1 oder . Verfahron zum SchUt zen von

Pfl anzeg) VéHahidf MadhBiksplubn dUwsh @é! faryiiRirolveRding LENBIBnIdAATIOBRMEIH YRS £8 5

AUf br i NG e DicRbrrisap-cAMIPREARIA-nipH Il OGS B I5ag-Erfor s RY)-4QiitdBsrol, RLIS BloBKRInJ P A5 ays
auf das LaichordeftropfnioR NZ,®Dichlerritritmls-(@.8,e-rfudip-toibrios K #,8Dithiod-2- Aaiiciolphenglp ei ner
A Y| pyr r obyridE3-tairbvalittin 01-BenzylBsrditkioti2-(3,4tdichidrphenyl)pyrrol-3-carbonitril oder 4,5-Dichlor-2-(p-

1 30 chiorphenyl)pyrrol-3-carbonitril ist. -

6. Molluskizide Kdderformulierung, umfassend: eine eBbare Nahrungssubstanz, sine Kohlenhydraiquells,
Wasser und eine molluskizid wirksame Menge einer Verbindung der Struktur:

35

45 worin X F, Cl, Br, | oder CF3 ist; Y F, Cl, Br, I, CFa oder CN ist; W CN oder NO; ist und A ist H, C1-Cs-
Alkyl, das gegebenenfalls mit ein bis drei Halogenatomen, einem Hydroxy, einem Ci-Cs-Alkoxy oder
einem Cq-Cs-Alkylthio substituiert ist; ein Phenyl, das gegebenenfalls substituiert ist mit C-Ca-Alky!
oder C1-Cz-Alkoxy oder mit einem bis drei Halogenatomen; ein Phenoxy, das gegebenenfalls substitu-
jert ist mit ein bis drei Halogenatomen oder ein Benzyloxy, das gegebenenfalls mit einem Halogen

§0 substituiert ist; Cy-Cs-Carbalkoxymethyl; Csz-Cs-Alkenyl, gegebenenfalls substituiert mit ein bis drei
Halogenatomen; Cyan; C3-Cy-Alkinyl, gegebenenfalls substituiert mit esinem Halogenatom; Di-(C1-Cs-
Alkyl)aminocarbonyl; oder C,-Cs-Cycloalkylaminocarbonyl; L ist H, F, Cl oder Br; und M und R sind
joweils unabhéngig H, Ci-Cs-Alkyl, C1-Cs-Alkoxy, Ci-Ca-Alkylthio, Ci-~Cs-Alkylsulfinyl, C1-Cz-Alkylsulfo-
nyl, Cyan, F, Cl, Br, |, Nitro, CFs, RiCF2Z, R:CO oder NR3R:, und, wenn M und R sich an

65 benachbarten Positionen befinden und sie zusammen mit den Kohlenstoffatomen, an die sie gebunden
sind, genommen werden, k&nnen sie einen Ring bilden, in dem MR die Struktur reprisentiert:

~OCHz0-, -OCF20- oder

A



x() Nt5 awrin XF, d, Br, | odor

"CF34ist; YF O, Br, I, CFs oder CN ist: WOCN oder NO2 ist undAlstH
- Cl-c4. Al kyl, das gogebenenfal | SERPB1BT8 Bls drei Hal ogenat omen, ei nem
Hydr oxy, el nem Cl - C4- Al koxy odor 20 el nem G -C4- Al kylthio subst ituiert

I st; oin Phenyl, das gegebenenfalls substituiert ist mt Cl-Ca-Al kyl odor
Gl -C3- Al koxy oder mt einembis drei ogenat onen; oi n Phenoxy, das
gogebonenfal I s substitu- iort ist t ONQN\bi s drel Hal ogenat onmen oder ein
Benzyl oxy, das gogebenenfalls mt einem Hal ogenesubstitulert ist;

Cl- G4 Car bal koxynet hyl ; Ca- C4- Al kenyl, g9 eboneﬁf alls substituiert mt ein
bis drei Hal ogenat onen; Cyan; C3- |, gegebenenfalls substituiert
mt ei nem Hal ogenatom Di-(G -C4- 25 Al kyl ) am nocar bonyl ; oder

C4- C6- Cycl oal kyl am nocarbonyl; L ist H F, d odor Br; und Mund R sind

j ewei | s unzhh i ¢ieHD; Ki istGg FACHR:| CHRCL ofse -CRY; 1Ra sy C1-Ci-Aligia.-GA-GeyAlkoky asler NRaRs;

C1- CarAl kyRs ist Hioaytl G -Cadaikn RAIsk i) GiubsFASky! odel Rs QD) & ist F.odél| Gi-@rAlky| undNj istreine CFa,
Rl CF2Z, RZQEszﬂVdeaRdderand, wenn Mund R sich an benachbarten Positionen
befinden und sie zusammen nmit den Kohl enstoffatonen, an die sie gebunden
sind, gehoMeiskizider Wéderforulienion netheArseiyen vty din penapnte Formuliopnretes 3 bigt 30t ur
repri sent i Gew-% ges Arylpyrols, eh@ar$Qigis 50 Gameh gt eBbaren Namssm“é@“”as bis 10 Gew.-%

: 40 15 Zd@sslfohg(\r@yratsmﬁquWamer qnggu ]_QO%Fumf@Hann Eﬂ 21 chlopﬁ-mfr%-{)
Cl-Ca- Al kyg:enugyr@!azﬁu%gg (esblPropgniid-Aitro ?Dl c:”- 7 -c ylp y) 5{;:3% h|
Cl- Ca- Al k ' ' ' z
von 0, 1 o @'F'm' °"¥Lgy"c\78|° 'Bﬁ?lgjag %"B'g%;t' I\'R/gr lﬁp §F a&b “g%;g
SLaubkonze feplag Iprefpnylipprol-sepn ?<e| %spray In einer 45 genagenden Menge

Behand- TungsQil, Qi)fefrrl@ berfofhulierung auf den Boden, auf

2, 3-Di chl O'E!erﬂ dw fa lﬂﬂlt&ﬁ emezmt?ﬂi: AzfahWifREame- Iﬁ&ng& Bih& Aylpyrrol-Verbindung
henyl ) - 4- nighr bromb5 chl or phenyl ) -4-nitropyrrol,

2-(p- ggrorrphenyl) 4 5 dICh| or - 3- nltropyr- rol,
2,3-Dichlor-4- nltro 5-(a,a,a-trifluor-p- tolxl)pyrrol,
4,5-Dich| or-2-(3,4-di chi orphenyl) pyrrol -3<garbonitril,

1- Benzyl - 4, 5-di chl or-2-(3, 4-di chl orp ‘a,{QPI~3-CarbonitriI oder
4.5; Di chl or - 2- (p- chl or phonyl )y carbonitril ist.
sXes mol Kd3ques, sel on | equel on
) .ques, ou on adninistre a

Revened oatlons 1. Proc6d6 de |
lint~rieur de ces nollusques,YTlne pbantite a effet nollusquicide d' un
conpos6 dérive d' aryl pyrrole de stnructure 64 _r M S EP 0 312 723

51 L 5
35

auf geffr aéf N el ’zurH %E%gl% onklg{a*}@n pdr e &é’l‘ Mgl HuRa aﬁ’f%r By leBaras @hstroddbn &RER

worin X F, Cl, Br, | oder CFs ist; Y F, Cl, Br, I, CFs oder CN ist; W CN oder NO ist und A ist H, C1-Cs-
o Alkyl, das gegebenentalls mit ein bis drei Halogenatomen, einem Hydroxy, einem C;-Cq-Alkoxy oder
~ sinem Ci-Cs-Alkylthio substituiert ist; ein Phenyl, das gegebenenfalls substituiert ist mit Ci-Ca-Alkyl
oder C1-Cs-Alkoxy oder mit einem bis drei Halogenatomen; ein Phenoxy, das gegebenenfalls substitu-
40 iert ist mit ein bis drei Halogenatomen oder ein Benzyloxy, das gegebenenfalls mit einem Halogen
substituiert ist; Ci-C4-Carbalkoxymethyl; C3-Cs-Alkenyl, gegebenenfalls substituiert mit ein bis drei
Halogenatomen; Cyan; Cs-Cs-Alkinyl, gegebenenfalls substituiert mit einem Halogenatom; Di~(C1-Ca-
Alkyl)aminocarbonyl; oder Cs-Cs-Cycloalkylaminocarbonyl; L ist H, F, Cl oder Br; und M und R sind
jeweils unabhsingig H, Ci-Cs-Alkyl, C1-Cs-Alkoxy, C1-Ca-Alkylthio, C1-Cs-Alkyisulfinyl, C1 -Cs-Alkylsulfo-
45 nyl, Cyan, F, Cl, Br, |, Nitro, CFs, RiCF2Z, ReCO oder NRsRs, und, wenn M und R sich an
benachbarten Positionen befinden und sie zusammen mit den Kohlenstoffatomen, an die sie gebunden

sind, genommen werden, k&nnen sie einen Ring bilden, in dem MR die Struktur représentiert:

-OCH20-, -OCF20- oder

D
66 /

Z ist S(O), oder O; Ry ist H, F, CHF2, CHFCI oder CFs; R; ist C1-Ca-Alkyl, C1-C3-Alkoxy oder NRaRs;

* [ ] s *

63



X | 10 Y
R.N 15, dans laquelle X represente F, C, Br, | ou CF3; Y repr~sente F, O,
‘Br, 1, CF3 ou CN. Wrepr6sente EROGI2RR$Blect A repr~sente H un groups

al kyI e en C, -C4 eventuel |l enent substitu4 avec un & trois atomes

2t Kyl 0 oflsl fLoBeRn e AR RO, bR RecR ot v AL rSBIBT

der 2.

avec un g?oupe yle en"C -Ca ou al koxy en Cl C3 ou 20 avec un &
trois g OffGfnd SSHRBE vor "PrSHZSHARE adi AR durdy 48BSHobdrifoycRY €C un
h treis amaﬁ.a"ﬁ?* i %mﬁwﬁ%tras@a&ﬁe.ﬁeﬁm &&s o e By ™ e
avec un Smtéﬁd%ehomm@mémmeﬁs SHAANIGABING o%nstﬁ;ktu.m) rmt hyl'e 5 un

groupe al kdnyl e en C3-C4 event uel I'enent substltue avec un a trois atones

d' hal ogbne ; un groupe cyano ; un groupe al kynyle en Ca-C4 6ventuel | enent
substitu4 avec un atone d' hal ogbne ; un oupe di-(al kyle en G

- C4)am nocar bonyle ; ou un groupe @5 ycl oal kyl e en

C4- Cs) am nocar bonyl e ; L reprdsent ou Br - et Mainsi que R
reprdsentent inddpendanment CH ; gr oupe (R kyle en G -Cs, al koxy on
Cl-Ca, alkylthio en G -Ca, al finyle en C -C3, al kylsulfonyle en

G -C3, cyano, F, d, Br, |, it CFs, R CF2Z, R2CO ou NRaPR4, et |orsque
M etR sont sur des positions adjfacentes, Us peuvent forner avec |es atones
de carbone auxquels | Us sont Iils un cycl e dans quuel MR repr 6sente | a

b e ok e i E%g%lkyle

en/C - Cal: gg’ ?{‘ 39"‘,“" 8;@ i+ "al kyl e
0 élr_le -Alkylthi ein |tu

on & - c:a‘ode 1-03- %gg?ﬂn?t eirje en I}ﬁgﬂ; gijﬂen ﬁﬁrqgll |tu

repr~sent zg: b Jg:p L gng %1 6gal
L%Si ist "Gy u?é q}JAq% éiﬂill su bIS

”D||U5queﬁm ScinSCHEONR %maﬁHﬁ%hﬂyﬁﬁmmﬁﬁﬁh1eﬂ&H b&#ﬁﬁmoﬁﬂcrcr

terrgstr eﬁlkyl)%mbdal%oﬁyp%erd@ltéslbyﬁlﬁalﬂﬂnﬁﬁ&ﬂo A1t B, F, 6} 158r a5 4N uRERGRA gast

ropodes, jdnélls QhedREngigH, @,-cI -ARjI, cﬂtdsl/m&wcpc Rilofkfio, c,afawme.Qi &, -8£Alkydsulfo-

revendi caky),00yah, F.SOLBr,| R Nith 0F;, JR\OFEZ, FRGOT GieFNis Ryl, WA, Ewenfl' MunBIFO@igh tanapt e &

seWoul er bengchbitn FbsitioRenCibtindsh O, siclzudaitmdnanitiden Kablestoffstbrisnagredie Sle gébubdeAcent r 6

de_poudr esif) génopmiet wergeh, Kinndh' sisheinett GINp Glideh, 0 dentIMB [dj@aStruktirOepisettis@C ~d6 sel on

| a r®vendi ca0Cir0-,20CRianadet equel | es gast ~ropodes terrestres conprennent |es

| i maces ou | es escargots. 4. Proc~dd selon |a revendication 3, dans |equel

|l es Iimaces sont d~truites en | eur I ni strant une 55 conposition

d' appat contenant une substance conesti ble, une source d hydrate

de carbone conestible, de |'eau et une qyantit6, effi cace du conpose

aryl$¥yrrole selon la revendication 1. 65 ’ 1

111121v 2121 2idiii 121 2121 01 0

W

40 Z ist 8(0), oder O; Ry ist H, F, CHF2, CHFCI] oder CFs; Rz ist Ci-Ca-Alkyl, Cy-Ca-Alkoxy oder NR3Rs;
Rs ist H oder C1-Cs-Alkyl; R4 ist H, Ci-Cs-Alkyl oder RsCO; Rs ist H oder Ci-Ca-Alkyi und n ist eine
ganze Zahl von 0, 1 oder 2.

10. Verfahren nach Anspruch 9, worin der Staub, das Staubkonzentrat oder das FllUssigkeitsspray in siner
45 genligenden Menge aufgebracht wird, um 0,125 kg/ha bis 4,0 kg/ha des Arylpyrrols auf dem Behand-
lungsort zu schaffen, worin das Aryipyrrol ist: 2,3-Dichior-4-nitro-5-phenyipyrrol, 2,3-Dichlor-5-(p-chiorp-
henyl)-4-nitropyrrol, 2,3-Dibrom-5-(p-chiorphenyl)-4-nitropyrrol, 2-(p-Bromphenyi)-4,5-dichlor-3-nitropyr-
rol, 2,3-Dichlor-4-nitro-5-(a,a,a-trifluor-p-tolyl)pyrrol, 4,5-Dichlor-2-(3,4-dichlorphenyl)pyrrol-3-carbonitril,
1-Benzyl-4,5-dichlor-2-(3,4-dichlorphenyl)pyrrol-3-carbonitril oder 4,5-Dichlor-2-(p-chlorphenyl)pyrrol-3-

50 carbonitril ist. -

Revendications
1. Procédé de lutte contre des mollusques, selon lequel on met extérisurement en contact ces mollus-

55 ques, ou on administre 3 Fintérieur de ces mollusques, une quantité & effet mollusquicide d'un
composé dérivé d'arylpyrrole de structure :

"’ ARR) 0 HNR A 1A
* [+ L M s *



EP0312723B1 5. Proc~d6 selon |l a revendication 4, dans | equel |e conpos6
ddriveg, d" aryl pyrrole, est -le 2,3-dichloro4 nitro-5-phdnylpyrrole ; le
+2,'3-di chl or 0- 5- ( p- chlorophenyl) EPN 323 Blol e; | e

2, 3-di brono-5-(p-chl oroph6- nyl)-4-nitropyrrole ; le
2-(p-bronDphdnyI)4,5-dichloro-3-nitropyrrole; |l e

2,3-dichloro-4-nitro-5-(a,a,a- trifluoro-p-tolyl)pyrrole ; le

4, 5-di chl oro-2-(3, 4-di chl orophdnyl ) pyrrol e-3-carbonitrile ; le

1- benzyl -4,5- 5 di chl oro-2- (3, 4-di Ophdnyl ) pyrrol e-3-carbonitrile;
ou Ie54,5-dichIoro-2-(p-ch|orophddy|)o rrope>3-car- bonitrile. 6.
Conposition d' appat nol | usqui ci'dg mt substance nutritive
conesti bl e, une source ¥'.\hyd ? de | ' eau et %pe quantité6 a
effet mol | usquicide d' un Codpost gxe: 10 L 15C1

X | N haquel l e A reprdsente F, d, Br, | ou
CFa; Yorepr6sente F, O, Bp Cfa .ou CN: WR epresente CN ou hKB et A
représente H un groupéY. kw e, .ed C -04 6ventuel | ement substitu6 avec un a
trois atones d' hal ogene, un grUupe hydr oxy, un groupe al koxy en C, -C4, ou

un groupe alkylthio en C, -C4,RAun 25 groupe phdnyl e event uel | enent
substitu6 avec un groupe aIker en O Ca ou al koxy en C, -Ca ou avec un a
troi s™tonmes d' hal o bne rou e ~noxy dventuel | enent substitu6 avec un
a trois atSawsdagyelle E’m l§ & rpEASoRI® )G} B rfio 91 CNe YEioPrésanioiN t ue

avec un sub’gt"\'qzu M'?P&?s@!%‘bl'i'e' un QI' r% gg’%}%ﬁ??ﬁgﬂﬁay %;f’ﬁﬂg“% i JC'%SES un

g oare z'nzun@wu *5@ emeg&ﬁu % ran e TER; &%t
subst ' os d’'h yéﬁe u uﬁ enzy x e u | Ent Ambsé}%‘t#an &E&I
= 1 bt

- C4) ami nOC @ rballg le,

reprdsent e '3 ons m d logéng F.Cam s-

un groupe % oM a\‘fe@ u ator 'ha% hdngX nngbu di:(éﬁ@le dﬁyz:‘t) i&cﬁﬁ}m un groupe

al kyl ggl fi Qéﬂ:l@allg‘% Cs- &%mn%éﬁ@n Ul LoGéseniE W, £ CIQ&BrClét'P‘Ii)loams':queqil repfaenteht
nitro, CFa,nd&seh e Ghacor HNRR qutalﬂyﬁr&ﬂ@?-CM SkoxiR ehOOL-CsS WiikyRHisS eP QR id,1 ONS
adj acent es alkylbuinfi6 O GG, | BkylalionPBBATILE, BNAS; F, €5 B PARS, O, RACFRNR,CRUNLUE! S
35 I | s NRoR, of loSGue Mt RYsohicsutl @d3Spobitisit @bjaddes, AP pelvert ictméraaved lbsl aboméLde

- QCH20-, - Carboha-aw@uelsHil sbft lis, bk pician Iequél(MP) Bpesbntd 15 stidttueepr 6sente H, F,
CHF2, sdCHFCl-0CH3 O FOCF.0Ra r epr esent e un groupe al kyle en C, -Ce, al koxy en G
-Ca ou NRa R4 ; Ra repr~sente H ou un groupe alkyle en G -Ca ; R4
reprdsente H, un groupe al kyle en Cl- URs CO; Rs represente H ou un
groupe alkyle en CGi-Ca ; et n est un“entsgegal a 0, 1 ou 2. 50 7.

Conposi tion d' app~t nol |l usquicide selon | a fevehdi cation 6, conprenant

d envffon 3 %a 20 % en poids de | "aryl pyrrple ; d environ 40 %a 50 %en
poi ds de | a substance nutritive co b¥B~ d' environ 5 %a 10 %en poi ds
d\hydrate de carbone, et une quantite fisante d' eau jusqu' a 100 %
|"aryl pyrrole dtant |le 2,3-dichloro-4-nitro-5-ph~nylpyrrole; le

2, 3- d|40C hl Orz(?'ép"]_?ésgrﬂé %w)rP o8 hﬁp Yelp)é-seélnieq-'l,tﬁ: 8HY BAFci ou oF: ; Ro représente un groupe alkyle
en Ci1-Cj, alkoxy en Cy-Cz ou NR3Rs ; Rs représente H ou un groupe alkyle en C1-Cs ; Ps représente

H, un groupe alkyle en Ci-C; ou RsCO ; Rs représente H ou un groupe alkyle en C;-C; ; et n
représente un entier égal 3 0, 1 ou 2.

45 2. Procédé selon la revendication 1, dans lequel les mollusques sont des gastéropodes aquatiques, semi-
aquatiques ou terrestres, et ils sont détruits en appliquant 3 I'smplacement de ces gastéropodes, une
quantité 3 effet mollusquicide de I'arylpyrrole de la revendication 1, sous la forme d'une poudre
mouillable, d'un produit apte & s'écouler, d'une micro-émulsion, d'une poudre pour poudrage, d'un
concentré de poudre pour poudrage ou d'une composition d'appit.

50

3. Procédé selon la revendication 2, dans lequel les gastéropodes terrestres comprennent les limaces ou
les escargots.

4. Procédé selon la revendication 3, dans lequel les limaces sont détruites en leur administrant une
55 composition d'appét contenant une substance nutritive comestible, une source d'hydrate de carbone
comestible, de 'eau et une quantité efficace du composé arylpyrrole selon la revendication 1.
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55 le ; le 2,3-dibrono-5-(p-chlorophenyl)-4-nitropyrrole ; le
"2- (p- hr onoph~ nyI) 4,5-dichloro-3-nitropyrrole; le

2, 3-"di chl or o- 4-ni tr 0&5- (a, a, a- tER @BIRFB B tol yl Ypyrrole ; le

4, 5-di chl or o- 2 (3 4 dlchlorophenyl)pyrrole 3 carbonltrlle  le
1-b

4, 5-

Il

- ° ”0‘ Cimrrroie 20l e didnfro-LY | €
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d' aryl gyr commsiftn @AgpBIC ibiluSquickie cohprenant : une substance nutritive comestible, une sburée 15
dans | aquéhydriteXdel caibbms s WleBu bt,unéhuantits 2 effet MbliVEduRIde d'uh REHRSER Qrubture©l , Br, |,
CF3 @u CN; Wrepr6sente CN ou NO2 et A represente H, un groupe al kyle en Cl
-C. eventuel |l enent substitue avec un a trois atonmes d' hal ogbne, un groupe
hydr oxy, un groupe al koxy en C, -C4 ou un,groupe alkylthio en C, -C4, un
groupe 20 phdnyl e eventuel | enent sylstitud avec un groupe al kyle en
G -Ca ou un groupe al koxy en Cl-C3do un & trois atones d' hal ogene, un
% un trois atonmes d' hal ogene
ou un groupe benzyl oxy 6vent ue 5, SeRSti t ub ec un substituant
hal ogbne ; un groupe (carbal y C, -C.Rndthyl e ; un groupe al kenyl e en
C0-;C4 Eventuel | enent substitlUe aWec un a trois atones d' hal ogbne un groupe
6yano ; un groupe al kynyle en C3RC4 6ventuel | enent substitue 25 avec un
at orfg d' hal ogene; un groupe di - (alkyle en C -C.)am nocarbonyle ; ou un

ﬁ

omo

groupe ((I:%aﬁé el‘fé’i( %@en% CP%} 3'31: BRCH r@%ktg’F ér?PE:?aso%rEb? Whrepfésers ciY Br ;
PR e E*‘J Bl @” & st

al koxy eng un upe oxy rﬂ'uﬂyr C1-C

al kyg sul f Q5066 néhbie enﬁallenﬁh‘t%ﬂ&mu avetiun gﬁﬁpe IkylerUn 4,95 o oxy

Ra3R., n & @bis HemedifhlogBne: AR lgrobpd piRSy RNSleleMERt ABERBENEEEN 2 'tﬂoﬁ aﬂﬁiéh‘ent
fOF nmer er@lﬁlﬂé&rﬁ YRR dréthe BoNBRy S\BnGGNBRMEHD BusbHiN6] UPcSund Substitudnt Raldg@AE : luhes, un
cycl e dangrodpe @amalkd¥iR eh SPCHMBIYIE ; Lrgrbips Wikéryle®n C» O dddAtusliomokifsdbbtitu® ivedan 40 Z
repr esent i shriesodhaldginai; uh GRUMRSEAKE; Url. grdupe lkindle ofldrCl évantutliediontrsdbstitud
r eprsdsent vediin gonvaiWialagbre):va genopddii-(alkyd, enad: 10p)aminecarbGhyle (&8 ub lgrapa@dclaalkite
repr 6senten Gi-Glaminocgbanyipe Ladepriseatedh RCCl olCBr ; oM at ®pmeprésontert irdépendargmentipe
al kyl e ench@un-HC3n grouptbaligl® en RECy, akoxysamn®:eCsiHalkydthio ren ¢ a palkyisulindlecere e -G, - C3
et n est aliylsdionyleen Ggbid, cyang, F,1CLARY. R nitra,30Fs, RiCF2Z, R2CO ou NRsR4, et lorsque M st R

sont sur des positions adjacentes, ils peuvent former ensemble avec les atomes de carbone auxquels
35 ils sont liés, un cycle dans lequel MR représents la structure :
<OCH20-, -OCF20- ou

N

~e

~

Z représente S(O)n ou O ; Ry représente H, F, CHF2, CHFCI ou CFs ; Rz représente un groupe alkyle
en Cy-Cs, alkoxy en Ci-Cs ou NRzR4 ; Ra représente H ou un groupe alkyle en C;-Ca ; R4 représente
H, un groupe alkyle en C1-Cs ou RsCO ; Rs représente H ou un groupe alkyle en Gi-Cs ; et n est un
entier égal 4 0, 1 ou 2.
80
7. Composition d'appdt mollusquicide selon la revendication 8, comprenant d'environ 3 % & 20 % en
poids de I'arylpyrrole ; d'environ 40 % 2 50 % en poids de la substance nutritive comestible ; d'environ
5 % a4 10 % en poids d'hydrate de carbone, et une quantité suffisante d'eau jusqua 100 % ;
I'arylpyrrole étant le 2,3-dichloro-4-nitro-5-phénylpyrrole ; le 2,3-dichloro-5-(p-chlorophényl)-4-nitropyrro-
85 le ; le 2,3-dibromo-5-(p-chlorophényl)-4-nitropyrrole ; le 2-(p-bromophényl)-4,5-dichloro-3-nitropyrrole ;
le 2,3-dichloro-4-nitro-5-(a,a,a-trifluoro-p-tolyl)pyrrole ; le 4,5-dichloro-2-(3,4-dichiorophényl)pyrrole-3-
carbonitrile ; le 1-benzyl-4,5-dichloro-2-(3,4-dichlorophényl)pyrrole-3-carbonitrile ; ou le 4,5-dichioro-2-
{(p-chlorophényl)pyrrole-3-carbonitrile.
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9. Procede de protection de plantes contre une attaque par des gast 6ropodes
terrestres, en appliquant sur le feulliage de ces plantes, une poudre pour
'poudrage, un concentr6 de poudreEB(ﬁmzﬂ(?g@ﬂage ou un produit |iquide

pul veri sabl e contenant une quantlte & effet nDIIusquiCide d un conpose

derive d ar rJo ge ftrlalﬂ on§ r3aRpar 32 110 g
des es t ppliquant sur la
laquel | e X':l}/tggj;ns %f Io p nt une p ol r% % Eo% Cr9
%neu' ou

ou CN; Wr ue s o%
dventuel l e ,@§d§ ro s a un gr
hydroxy, un groupe a oxy en C C4 ou un groupe aIkyIthlo en C -4, un

groupe i5 ph~nyl e 6ventuel | ement substitu6 avec un groupe al kyle en

Ci -Ca ou un groupe al koxy en C -Ca ou avec up a trois atomes d' hal ogene, un
groupe ph~noxy eventuel | enent substi £ un & trois atones d' hal ogbne
ou un groupe benzyl oxy dventuel |l ene ﬁ avec un substituant

hal oglme ; un groupe (carbal kix yl e : un groupe al k~nyle en
Cs-C4 eventuel | enent substitu6 2 i s at ofrbd d' hal ogbne un groupe
cyano ; un groupe al kynyle en,C3 bvent uelgl enment substitud 20 avec un
atone d' hal ogene; un groupe dY-(-I*:Ie en C -C4)am nocarbonyle ; ou un
groupe (cycl oal kyl e en C4-C6) am n@®ar bonyle; L represente H F, O ou Br

et M & nsi que R reprdsentent i ndépendam nent chacun H, un groupe al kyle

en C -Ca, alk t% al kylthio en C I yIsqulner en C - Ca,
ﬂle nte

| kyl sul f 08188 "*9 %E'éf,/'?ﬂCFe:lY' s°*°'* RV reprosents @H
NRaRd, et © %ﬂ dﬁ " ﬁvegwg' i taa'aﬁ;t'gém e
fov e ensg nyl nt sugg av?c un ro Ie Q% gn gro g;xy en g %‘F%es un

cycle *dans ®

gen&glem
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F opr ~sent 6 qfhgauaﬁe o upe o A o gk i doiiee
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et n est 69@'04-&5)9mm3ca%n& ﬂ@a entéDl'-lC’PC@CbuS@I ;G M 8t ﬂ?ﬁﬁ?ﬁt‘h&ﬁnﬂ%n S
lequel | a prddgH A, @ogmupaw|aaﬁ&:1-dsealme.em-ca d@ihio BIPOLCA GRyISUKinYIe oR ropdy) t

li qui de puhmﬂmmblda Cres cyaikp IF| Qi) Br, S, et CRY) @ CRY 2 HCOhusNAs Ri, 8 RFsquedMLEt R
procur er d'sannirrdes) péjtidastadageniva, s péyuventiigrnbrendemdie avy lep tomes de carione agxbutse e nt
de trai t emiisigont liEs,am giqie/danolequebiMB rdprésentedla Strdiueh| or o- 4- ni tr o- 5- ph~nyl pyrrol e
;e 2, 3- dr@eH201 0@ =0ouchl or oph6nyl )-4-nitropyrrole; le
2, 3-di brono- 5- (p-chl orophd- 45 nyl)-4-nitropyrrole ; le
2- (p- bronmophényl ) -4, 5-dichloro-3-nitrgpyrrole; le
2,3-dichloro-4-nitro-5-(a,a,a- trif -tolyl)pyrrole ; le
4, 5-dfchl or o- 2- (3, 4-di chl orophenyl ) pyrrote- 3-cagbonitrile ; le
1- benzyl - 4, 5-

P

s

40
Z représente S(O)n ou O ; Ry représente H, F, CHF>, CHFC! ou CF3 ; Rz représente un groupe alkyle
en Cy-Cs, alkoxy en C1-Cs ou NRsR;: ; Ra représente H ou un groupe alkyle en C1-Cs ; Rs représente
H, un groupe alkyle en Cy-Cs ou Psco Rs représente H ou un groupe alkyle en C;-Cs ; et n est un
ontier égal 2 0, 1 ou 2.

45

9. Procédé de protection de plantes contre une attague par des gastéropodes terrestres, en appliquant
sur le feuillage de ces plantes, une poudre pour poudrage, un concentré de poudre pour poudrage ou
un produit liquide pulvérisable contenant une quantité A effet mollusquicide d'un composé dérivé
d'arylpyrrole de structure :

80
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di chl or o- 2- (3, 4-di chl oroph~nyl ) pyrrol e-3-carbonitrile; ou le

1

70
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10.

4, 5- ﬁLchIoro 2-(p- chlorophenyd)épwrole 3-car- bonitrile. 50 55 68

DU TITTi 1 2723 B1

X 1)

dans laquelle X représente F, Cl, Br, | ou CF; ; Y représente F, C, Br, I, CF; ou CN ; W représente CN
ou NO: et A représente H ; un groupe alkyle en C,-Cs éventuellement substitué avec un 2 trois atomes
d'halogéne, un groupe hydroxy, un groupe alkoxy en Ci1-Cs ou un groupe alkylthio en C1-Cs, un groupe
phényle éventuellement substitué avec un groupe alkyle en Ci-Cs ou un groupe alkoxy en Ci-C3 ou
avec un A trois atomes d'halogéne, un groupe phénoxy éventuellement substitué avec un & trois
atomes d'halog&ne ou un groupe benzyloxy éventuellement substitué avec un substituant halogéne ; un
groupe (carbalkoxy en Ci-Cs)méthyle ; un groupe alkényle en C3-Cs éventuellement substitué avec un
A trois atomes d'halogéne ; un groupe cyano ; un groupe alkynyle en C3-Cs éventuellement substitué
avec un atome d'halogéne ; un groupe di-(alkyle en Ci-Cs)aminocarbonyle ; ou un groupe (cycloalkyle
en C4-Cs)aminocarbonyle ; L représente H, F, Cl ou Br ; et M ainsi que R représentent indépendam-
ment chacun H, un groupe alkyle en C1-Cs, alkoxy en C;-Cs, alkylthio en C1-Cs, alkylsulfinyle en Cq-
Ca, alkylsulfonyle en C1-C3, cyano, F, Cl, Br, |, nitro, CF3, RyCF22Z, R2CO ou NR3Rs, et lorsque M et R
sont sur des positions adjacentes, ils psuvent former ensemble avec les atomes de carbone auxquels
ils sont liés, un cycle dans lequel MR représente la structure :

-OCH,0-, -OCF20- ou

N

we

r

Z représente S(O)n ou O ; Ry représente H, F, CHF2, CHFC! ou CF; ; Rz représente un groupe alkyle
en C,1-C3, alkoxy en C1-Cs ou NR3Rs ; Rs représente H ou un groupe alkyle en C-Ca ; Rs représente
H, un groupe alkyle en C1-Cs ou RsCO ; Rs représente H ou un groupe alkyle en C-C; ; et n est égal
a0, 1ou2

Procédé selon la revendication 9, dans lequel la poudre pour poudrage, le concentré pour poudrage ou
le produit liquide pulvérisable, est appliqué selon une quantité suffisante pour procurer d'environ 0,125
kg/ha & 4,0 kg/ha de l'arylpyrrole 3 I'emplacemsnt de traitement ; I'arylpyrrole étant le 2,3-dichloro-4-
nitro-5-phénylipyrrole ; le 2,3-dichloro-5-(p-chlorophényl)-4-nitropyrrole ; le 2,3-dibromo-5-(p-chiorophé-
nyl)-4-nitropyrrole ; le 2-(p-bromophényl)-4,5-dichloro-3-nitropyrrole ; le 2,3-dichloro-4-nitro-5-(a,a,a-
trifluoro-p-tolyl)pyrrole ; le 4,5-dichloro-2-(3,4-dichlorophényl)pyrrole-3-carbonitrile ; le 1-benzyl-4,5-
dichloro-2-(3,4-dichlorophényl)pyrrole-3-carbonitrile ; ou le 4,5-dichloro-2-(p-chlorophényl)pyrrole-3-car-
bonitrile.
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