EP O 347 488 B1 :Description The present invention is directed to certain
novel aryl pyrrol e conpounds thatEP%&'ﬂiGﬁ Y effective insecticidal, )
acaricidal and nematicidal agents usefu or the control of insect, acarid
and nemat ode pests 5 and for protecting agronom c crops, both grow ng and
har vest péscrip@en nst t he ravages of said pests. The present invention is also
directed to nethods for preparing the aryl pyrrole conpounds. The novel
aryl pyrr olTee pee@o invagionfs diteeteth it s@tain naval cantipyaole ltampouhdsethatt arel dighly adffedtior mul a
i 1| ust r nseeticidab atapicidal land hemati@dak ageptsrusef@or thdheantze! 1of Msack afarid @hd ndBratode pesty
[ err]s Yandsfol-proigtting Bgronomic §reprsy botho gro@nD aiy haivegtpdl, @gairfsk the [ravages of\sdid pésts. [Tee r |
al kyl opreseshiatentionds gisotdireqinddel maiheds fdr popering the@rylpyiieeonthgindgen at ons, one
roxy, dhe "P pryiPyToleoSANPRINd® R thp ddFaspnt IvRAiPR Rave, they pliciaiabiRulaoiflstrgethpg v
substltf?f bith [err] alkoxy or with one to three hal ogen atons, one
phenoxy optionally substituted with one to three hal ogen atons or one
benzyf oxy optionally substituted with one,hal ogen substituent; [err]
car bal koxynet hyl ; [err] al kenyl ' substituted with 25 fromone to
t hree hal ogen atons; cyano; C3-C4 optionally substituted with one
hal ogen atom di-(Cl - [err] &k onyl; or [err]
cycl gal kyl am nocarbonyl; L is FEXSCl or and M and R are each
i ndependent|y H, [err]al kyl, @X al koxﬁ‘ [err] al kylthio, [err]
al kyl sul finyl, [err] alkyl suI fonylN cyano, F, d, Br, I, nitro, [err] and
when M and R are on adjacent posi t ions and taken with the carbon atoms to
whi ch they are attached they may forma ring in which MR represents the 30
St'xdeb umwaersif Aris F, @SB 1,ics C&(;S) ia FOLI, BenrGFsak IONl W if €Nrdr Nk leok y is BY C{-&ir ailfy! [ er r]
al kyl , optioRBCEbsiRgted withHropy orfede thfeezhiakgdn; atamsdone hydroynonerG: €@y eatkoxyf or@ne €1-Gr
alkylthio, one phenyl optionally substituted with C1-Csalkyl or Ci-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; C-Ca carbalkoxymethyl; Cs-Cs alkenyl optionally substituted with
25 from one to thres halogen atomis; cyano; Cz-Ca alkynyl optionally substituted with one halogen atom; di-(Cs-
Cs alkyl) aminocarbonyl; or C+-Cs cycloalkylaminocarbonyi; L is H, F, Cl or Br; and M and R are each
independently H, C:-Cs alkyl, G1-Cs alkoxy, Ci-Cs alkylthio, Ci-Cs alkylsulfinyl, C1-Cs alkylsulfonyl, cyano,
F, Cl, Br, |, nitro, CF3, RiCF2Z, R2CO or NR3R:, 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 which MR represents the
30 structure:
-OCH20-, -OCF20- or

~
35 ;
~
; Z is S(O)n or O; Ry is H, F, CHFz, CHFC1, or CF3; Rz is C1-Ca alkyl, C1-C; alkoxy, or NRsRs; Ra is H or
(% C1-Cs alkyl; Ry is H, C1-C3 alkyl, or RsCO; Rs is H or C1-C; alkyl; and n is an integer of 0, 1 or 2.
40 The term C4-Cs cycloalkylamino carbonyl means a Cs to Cs cycloalkylamino group attached directly to

the carbonyl group through the nitrogen atom.
A preferred group of novel. arylpyrroles of the present invention are illustrated by formula lI:

45

(1

50 _ R

whersin A, L, M, R, W, X and Y are as describaed above.
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40 The term[err] cycloal kyl am no carbonyl neans a [err]

cycl oal kyl am no group attached d'EleﬁtskY4?§Bi he carbonyl group through the
nitrogen atom A preferred group of novel arylpyrroles of the present
invention are illustrated by formula 11: 45 x 50 wherein A, L, M R W X
and Y are asnothesgréieratdraap ofidvel ayipyroles offhis Gvévioh 2i8BpBdentan bf hﬂﬁulaplll:ef erred
group of novel arylpyrroles of this invention are represented by fornula
[11: [err] 10 wherein A, L, M R W X and Y are as described above.
Anot her group of preferred an IpyrroILes of the invention are depicted by
formuld I'V: L [err] 25 wherei R W X and Y are as described
aQ](p/e. Yet anot her group of yl pyrroles of this invention are
deTineated by fornmula V: L 3¢ [Nrr] ereint’A L, MR W X and Y are as
descri bed above; and still othér preferred aryl pyrroles of the invention

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

186 Y X

(IV)
A

25 wherein A, L, M, R, W, X and Y are as described above.
Yet another group of preferred arylpyrroles of this invention are delineated by formula V:

L
30
W M
55 7 \ R
_ (V)
Y N X
N\ A
40
wherein A, L, M R, W, X and Y are as described above; and slill other preferred arylpyrroles of the invention
are depicted by formulas VI and Vii: -
45 X L | L
7 X
7\ i | A
v '’ Yy R A
50 A
Q29 (VII)

55 wherein A, L, M, R, W, X and Y are as described above.
Preferred formula | arylpyrroles of the invention are those in- which A is hydrogen or Ci-Cs
alkoxymethyl; W is CN or NO2; L is hydrogen or F; X and Y are each Cl, Br or CFs; M is H, F, Cl or Br; and
Ris F, Cl, Br, CFs or OCF;.



are depicted by formulas VI and VII: 45 so [err] 55 wherein AA L, M R W
X and Y are as described above. formula | aryl pyrroles of the

i nvention are those in which A |d§’f§ﬁ;f)ag(ehn1 or [err] al koxynmethyl; Wis CN
or [err] L is hydrogen or F; X and Y are each O, Br or CF3; |\/|IS H F d
or Br; andrdiries tormuldl || ddmpounaéy whicio rareOaépscially effectEE’OaBéIﬁféBﬁﬁil, facaigsl r axd/or

f or mul andMaticdahpgpotsGies thise drhwiiheA ie byreagea bl G -G f dkexyimethg; ks hydregeot M dsi hydilogen,
acari ci 8a¥ oaBrdR ésrF, 6k Ba CFCord0Fs: N sriNsand Xaand M @aathindehéndbntip Cl, 8r énGfs.ogen or
[err] al k&tendorrha i campoends theranpkighly affective; astipsgetisigelnacaritidal@ind/grnempticide agent+ (|
Br, [%r rip thase ingvhich|Ads bydsogemel Or-Ca elkoxymethyl; Ln'ééM%MIs yarpgen.(5i: Cher it B Ot her
f Qr rul aCh Br. EEnerAsferdV isie ap¢ ¥ and Yy#rp gachiindarandaptly @sBriaq§Ect i ci dal , acar| ci dal
and/ or nerI'ﬁ'FtIaEYed%TI“‘H@@H‘% "59""‘"%' eac‘l"ﬁ'@é’“‘i' RenOgfiFidah anxlpyreolas pfy Fhﬁd’éeﬁe'ﬁ fnverdien |
aIkoxyrré'F‘nI I_zs en, F, d or Br; Ris F, d, Br,
[err] ich [ ndependently c, Br or

eh yr I h
[err]® I I I 'rg:é'fr -2‘%0«;- {Eeﬁ?‘lf% | %b%ﬁ' ‘I"Sr i acari ci dal and nemati ci dal

aryl pyrrol )

4, 5-di chl qlrggdf%,of ) ?cﬂlb w,e a)bBB/ ilo mt"\l??’ carbonitrile; 10

4, 5- di chl L @nrmo e}l)'34 ’ ,Md g;ﬁ;, Yooy fenyl ] pyrrol e-3-carbonitrile;

4- br ggo- 5- uéhfoﬂrQca!aﬂ#ﬁ?hb@fpli&ﬁﬁﬂﬂalﬂéﬂfoﬁﬂnfé' 3-carbonitrile;

5- br 0N~ 448 it6rio-2talede HilBioGRbIATOMRIERIEroRAS; Ol e- 3- car boni tril e;

4, 5- di chl orsadittertie2-@Rhiafoptishg)pyrolda/tartdhieited- car boni tril e;
4,5-dibromo-2-(p-chlorophenyl)pyrrole-3-carbonitrile;
4 5-dichloro-2-(2,4-dichlorophenyl)pyrrole-3-carbonitrile;

N/ 20 4,5-dibromo-2-(2,4-dichlorophenyl)pyrrole-3-carbonitrile;

2,3-dibromo-4-nitro-5-phenylpyrrols;
2-(p-bromophenyl)-4,5-dichioro-3-nitropyrrole;
2,3-dichioro-4-nitro-5-(a,a,a-trifluoro-p-tolyl)-pyrrole;
4,5-dichloro-2-(m-chlorophenyl)pyrrole-3-carbonitrile;

26 4,5-dichloro-2-(p-chlorophenyl)pyrrole-3-carbonitrile;
4,5-dichloro-2-phenylpyrrole-3-carbonitrile;
2,3-dichloro-5-(p-chlorophenyl)-4-nitropyrrole;
2-bromo-3-chloro-5-(p-chlorophenyl)-4-nitropyrrole;
2,3-dibromo-5-(p-chlorophenyl-4-nitropyrrole;

30 2,3-dichloro-4-nitro-5-phenylpytrrole;
3-bromo-2-chloro-4-nitro-5-(a .« a-triffuoro-p-tolyl)-pyrrole;
5-Chloro-2-(3,4~dichlorophenyl)-1-(msthoxymethyl)-4-(irifluoromethyl)pyrrole-3-carbonitrils;
5-Bromo-2-(m-fluorophenyl)-3-nitro-4-(trifluoromethyl) pyrrole;
2-(p-chlorophenyl)-5-(trifluoromethyl)pyrrole-3-carbonitrile;

35 3-Bromo-5-(m-fluorophenyl)-4-nitro-2-(trifluoromethyl) pyrrole;
4-Bromo-2-(p~chlorophenyl)-1-(ethoxymethyl)-5-(trifiuoromethyl)pyrrole-3-carbonitrile;
4-Chloro-2-(3,5-dichloro-4-methylphenyl)-3-nitro-5-(trifluoromethyl)pyrrole;
2-(2-Bromo-4-chlorophenyl)-1-(2-propynyl)-4,5-bis-(trifluoromethyl)pyrrole-3-carbonitrile;

(Y 2-(2,5-Difluorophenyl)-3-nitro-4,5-bis-(irifluoromethyf)pyrrole;

40 5-[p-(Trifluoromethoxy)phenyllpyrrole-2,4-dicarbonitrile;
5-(p-Dimethylaminophenyl)-4-nitropyrrole-2-carbonitrile;
3-Bromo-5-(p-chiorophenyl)pyrrole-2,4-dicarbonitrile;
4-Bromo-2-(p-chlorophenyl)-6-nitropyrrole-3-carbonitrils;
5-(p-Methylthiophenyl)-3-(trifluoromethyl)pyrrole-2,4-dicarbonitrile;

45 1-Allyl-4-nitro-5-(a a.a-trifluoro-p-tolyl)-3-(trifluoromethyl)pyrrole-2-carbonitrile;
4-Chloro-2-{p-chlorophenyl)pyrrole-3-carbonitrile;
2-(m-Methanesulfonylphenyl)-4-(trifluoromethyl)pyrrole -3-carbonitrile;
2-(3-chloro-4-methylphenyl)-1-methyl-3-nitro-4-(trifluoromethyl)pyrrole;
2-Phenylpyrrole-3,4-dicarbonitrile;

50 5-(p-Ethanesulfinylphenyl)-4-nitropyrrole-3-carbonitrile;
2-Bromo-5-phenylpyrrole-3,4-dicarbonitrile;
2-Chloro-5-(3,5-dichlorophenyl)-4-nitropyrrole-3-carbonitrile;
1-Benzyl-4-nitro-5-(p-chlorophenyl)-2-{trifluoromethyl) pyrrole-3-carbonitrile;
2-Chloro-5-(m-bromophenyl)pyrrole-3-carbonitrile;

55 2-Bromo-1-{p-chlorophenoxy)methyl-5-(p-chiorophenyl) -3-nitropyrrole;
2,4-Dibromo-5-phenylpyrrole-3-carbonitrile;
5-(p-Bromophenyl)-2,4-dichloro-3-nitropyrrols;
2-Bromo-5-(3-bromo-4-methylphenyl}-1-(n-propyloxy) methyl-4-(trifluoromethyl)pyrrole-3-carbonitrils;

U

'6-)
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- br omophenyl ) -4, 5- dichloropyrrole 3-carbonitrile; 15

I chloro-2-(a,a,a-trifluoro- p %117)4%5 ol e-3-carbonitrile;
i brono-2-(a,4,a-trifluoro- p Iy pyrrol e-3-carbonitrile;
i br onp- 2- (0-chl orophenyl ) pyrrol e-3-carbonitrile;

(p

5-d
5-d
5-d

: g gi br onD 22rdnfd-5e cRibrophamya-nitidYeF (friddoforathgRpyael tri | e;

5-d
3-d
(

| chl or e{d-(fifodbmdinolyipasypbantubppythyipyrelss-cabdamis;t ri | e; 20
i br oo 622,4-Bicklerabherdyl)a matHorymethy iBymitrocd- @ ifidoranaatiypyrrdis;i | e;
i br oo 4hiaiot:(8-ngptyhertyfiyosometbylpyrrole-3-carbonitrile;

p- brso o p Rdgnoy2-@.4Sichiproptiety)ct-rrorh-(riflegmamethyDryrrole;

,\?dl chl or é—(atBﬂqu'ﬁGmﬂpl(eaWh?ﬁQ{ fiflporometiov]) pyrala-§earbopiyrier ol e;

di chl or d=Ehy ?‘r‘Etf'H‘PVQR" ﬁ;B'Er@F"é’@%Wdﬂ?l?t rile; 25
, 5- di chl or 3-@E@ishlorephep F‘?’QS?F@‘"!!) 8&’% figarogiile;
. 5-di chl or g '
, 3-di &l or Té %i%y' ‘" t’ a;
-brono- 3-c .

- = p- h rlﬂuo o] fa-dlcarbonitnle;
, 3-di br ooy, %’ ?fr ‘ R% 2oLy et tﬁ%}gyr §car& itrile;
, 3-di chl or Qd?io ! , Snyl) yrrole- -carbomtan
br o 2- CIQIB‘?JI%Z'} QhI&BQ—c &reﬁ\f”l)‘@mtk[)}roeuoro p-tolyl)-pyrrole;

- Chl or 0- 2- (1334- dﬂ:hlﬁrlabé?lﬁﬂ& M{1)-2-dn-bromophenyl) pyrrole-4-carbomtrlle,
- ( met hoxy melyys-bicklorb-tmethly IR ARBAIRSS-HiMbFdnRtrgipyrolear boni tri | e;
5- Br ono- 2- ( ;phérypyediisalitarboditdng; t r 0- 4- (tri fl uoronet hyl) pyrrole;
2- ( p- chl or opkzBignp-4Ehibrophehf)lariitoprtoleyd-datbgiiie] e- 3- carbonitrile; 35
3- Brones 5- ( EkdmocE-gheidpysdiy-8 4-dicarbenri®- (tri f | uor onet hyl ) pyrrol e;
4- Br onp- 2- ( 5-Ghiotock-(8 gldibropriophetiyl)-1-methyl-4-nitropyrrole-3-carbonitrile;
- (et hoxynet Byg-Fhigogheryl-b-{tiflyeromettvipy 4digagpoditritonr boni tril e;
4- Chl or o- 2- @3e-Bromprimmtiréditre-Srfisiflupyameftubpyrrgle-3-catbanitriia: 5- (t ri f | uor onet hyl ) pyrrol e

Bromo-5-(3-chIoro-4—methoxy)pyrrole-2—car onitrile;

2- (2- BRbmD- &W%?%4_ "3@2 Feifyn

lch rophe yl)p rrole- a¥bo?utrlle,

3- carboni tri z@?bm"‘ oppenyns: fichjotop
2- (2, 5- D1 {1 G o e 0 QA o B Gl

3-Bromo-5-(3 5-d|bromo-p-tolyI)-2-n|tro-4-(tnﬂuoromethyl)pyrrole.

30 1-(2,3,3-Trichloroally)-5-(p-chlorophenyl)-3-{trifluoromethyl)pyrrole-2-carbonitrile;
2-(p-lodophenyl)-5-nitro-4-(trifluoromethyl)pyrrole; -
4-Chloro-5-(m-isopropylphenyi)-3-(trifluoromethyl) pyrrole-2-carbonitrile;
3-Bromo-1-methyl-2-(3-fluoro-4-methylphenyl)-2-nitro-3-(trifluoromsthyl)pyrrole;
5-(p-Bromophenyl)-1-isopropyl-3,4-bis-(trifluoromethyl) pyrrole-2-carbonitrile;

35 2-(3,4-Dichloro-4-methylthio)-6-nitro-3,4-bis-(trifluoromethyl)pyrrole;
5-(m-Difluoromethoxyphenyl)pyrrole-2,3-dicarbonitrile;
5-(3-Bromo-4-cyanophenyl)-2-nitropyrrole-3-carbonitrile;

P 4-Chloro-1-methoxymethyi-5-(p-bromophenyl)pyrrole-2,3-dicarbonitrile;
N 4-Bromo-5-(2,6-dichloro-4-methylthio)-2-nitropyrrole-3-carbonitrile;

40 1-[(p-Bromophenoxy)methyl}-5-(m-trifluoromethyl)-4-(trifluoromethyl)pyrrole-2,3-dicarbonitrile;
5-(a-Naphthyl!)-2-nitro-4-(trifluoromethyl)pyrrole-3-carbonitrile;
4-Bromo-5-(3-bromo-4-trifluoromethylphenyl)pyrrole-2-carbonitrile;
3-Chloro-2-(2,3-dichlorophenyl)-5-nitropyrrole;
5-(m-Cyanophenyl)-3-(trifluoromethyl)pyrrole-2-carbonitrile;

45 2-(3-Bromo-4-isopropoxy)-5-nitro-3-(trifluoromethyl) pyrrole;
5-(p-Chlorophenyl)pyrrole-2,4-dicarbonitrile;
2-(3,4-Dichlorophenyl)-5-nitropyrrole-3-carbonitrile;
3-Bromo-5-(3,4-dichlorophenyl)pyrrole-2,4-dicarbonitrile;
4-Bromo-2-(3,4-dichlorophenyl)-5-nitropyrrole-3-carbonitrile;

50 5-(3,4-Dibromophenyl)-3-(trifluoromethyl)pyrrole-2,4-dicarboniirile;
2-(m-Chlorophenyl})-5-nitro-4-(trifluoromethyl)pyrrole-3-carbonitrile;
5-Bromo-3-(3,5-dichloro-4-difluoromethoxyphenyl) pyrrole-2-carbonitrile;
2-Bromo-4-(2,5-dibromopheny|)-5-nitropyrrole;
2,3-Dibromo-4-(p-chlorophenyl)pyrrole-5-carbonitrile;

85 2,3-Dichloro-4-(3,5-difluorophenyl)-5-nitropyrrole;
5-Bromo-3-(p-chlorophenyl)-1-hydroxyethyl-4-(trifluoromethyl)pyrrole-2-carbonitrile;
2-Chloro-5-nitro-3-(trifluoromethyl)-4-(m-trifiluoromethyiphenyl)pyrrole;
3-(3-Bromo-4-chlorophenyl)-5-(triflucromethyl)pyrrole-2-carbonitrile;

5-bis-(trifluoronethyl)pyrrole-

5



40 . 5-[p- (‘Tri f1 uor onet hoxy) phenyl | pyrrol e-2, 4-di carbonitrile;
5-(p-Di thyI am nophenyl ), 4-nitg -carbonitrile;
3-Bro 5- (p- chl or ophenyl )pyrroIEng@lr Fér bonitrile;

4-Bro ITD 2 (p-chl orophenyl )-5-nitropyrrol e-3-carbonitrile;

5- ( p- Met hgls-bhierplaaityrdphenyh-Lintrobl(Hitiomethitypyyrplyr r ol e- 2. 4-di carbonitrile; 45

1- Al | yl - 4-4rBréntias3-p-chiaapt@nyiy i-théthidthiameihyi-Btyflugredetiyipyriolettenadontiley | ) pyrr ol e- 2- car
boni tri | e3-(4BGmbarepanphepy)etdhbrocdatitextytrifloyommetiybpyBole:ar boni tri | e;

2- ( m Met harg-ShibrbphaglZfehigytrifluctontethylfyrrolere-carbeniiié:) pyrrol e - 3-carbonitril e;

2- ( 3-schl ord2:aDishlernghepielrnitio)4.5ibis-(rifluggmettglipyirelpio- 4- (tri f | uor omet hyl ) pyrrol e;

2« Pheny| pyr@ 6'Pl§h'§°l?tleﬁM')E¥{'i°l9c?rﬁ'Q'anbP@t" 850

5-(p- Et haﬁé%‘ETW‘PﬁSPI‘ - 'ﬂ""?ﬂyf"?'% #hogitile: 3_ car pbonitril e;

2- Br ono- 5_3&5 . .YH'?"EPQ?’H (( '?%’5[ t@carbomtnle.

2- ChI oro- -(g I,v r? »§ 1 2 ca“%oltel 3-carbonitrile;

1yrB(raOI . 3 C((g- romop en ] 5n|r =3 uarro t g 70 L carbo I I£OF?LC¥LL| e-3-carbonitrile:
55 0 '34’ ohlg '9{;' ( ge% (g' i]p chi orophenyl )

-3-nit rOpWZ(éQ. fehio be4iz -QW lﬂ%%ﬂbl yroeREdARRitdd: | | €

Mito
5- (P-8r omeniigRdphet ﬂ tr%ﬂr— RSy HRyRbIE,
2- Br onD- 5-3(@Bkieam-ph pm'remr) caooiileP! OpY| OXy)
met hyl - 4- (41(_.E{hy|um5.e,rmsﬁw.b)qmyﬁyprab.e-c&b@ﬁn&;on| trile; 4 EP O 347 488 Bl
2- Br ono- 5-5(Eroradii -@¢naytioryeihlyl)-4-8 478-tichioraphdnlvl) pyrlold@4adivaibbnittils; pyrr ol e;
5- [ m (D f |2:Chicenv(2i3atichippbienyi)-9-nitbpiitale-3-¢adoniviteet hy| ) pyrrol e- 3-carbonitrile;
N/ 20 3-(p-Fluorophenyl)-5-(trifluoromethyl)pyrrole-2,4-dicarbonitrile;
4-(p-lodophenyl)-5-nitro-2-(trifluoromethyl)pyrrole-3-carbonitrile;
5-Chloro-4-[p-(N-methylacetamido)phenyl]pyrrole-2-carbonitrile;
5-Bromo-4-(o-bromophenyl)-1-propargylpyrrole-2-carbonitrile;
2-Bromo-3-(o-bromophenyl)-5-nitropyrrole;

25 4-(p-Chlorophenyl)-3,5-dichloro-1-(2,3,3-trichloroaily) pyrrole-z-carbomtnle.
3-Bromo-5-chloro-4-(p-chlorophenyl)-2-nitropyrrole;
5-Bromo-4-[p-(2,2-dichloro-1,1-difluoroethoxy)phenyl] -3-(triflucromethyl)pyrrole-2-carbonitrile;
2-Chioro-3-(2-bromo-4-ethylthiophenyl)-5-nitro-4-(irifluoromethyl)pyrrole;
3-(3-Bromo-4-acetylphenyl)-5-(trifluoromsthyl)pyrrole-2-carbonitrile;

30 1-Cyano-3-(3,4-dibromophenyl)-5-nitro-2-(trifluoromethyl)pyrrole;
3-Bromo-1-methoxymsthyl-4-(m-trifluoromethyl)-5-(trifiuoromethyl)pyrrole-2-carbonitrile;
3-(p-Chloropheny!)-4-iodo-5-nitro-2-(trifluoromethyl) pyrrole;
4-(p-Bromophenyl)-1-[(1-ethoxy)ethyi}-3,5-di-(trifluoromethyl)pyrrole-2-carbonitrile;
3-(2-Bromo-4-methoxyphenyl)-5-nitro-2,4-di-{trifluoromethyl)pyrrole;

35 3-(p-Chiorodifluoromethoxyphenyl)pyrrole-2,5-dicarbonitrile;
2-(p-isobutyrylaminophenyl)-5-nitropyrrole-2-carbonitrile;
3-Bromo-4-(3,4-dimethoxyphenyl)pyrrole-2,5-dicarbonitrile;

r 4-Chloro-3-(p-chlorophenyl)-1-isopropyloxycarbonyimethyl)-5-nitropyrrole-2-carbonitrile;
N 3-(o-Bromophenyl)4-(irifluoromethyl)pyrrole-2,5-dicarbonitrile;

40 1-(2-Chloroethyl)-3-(3,4-dichloraphenyl)-4-(trifluoromethy()pyrrole-2-carbonitrile;
4-(4-Bromo-3-trifluoromethoxyphenyl)-3-chioropyrrole-2-carbonitrile;
3-Bromo-4-(2,4-dichlorophenyl)-1-isopropyl-2-nitropyrrole;
4-(3-Msthoxy-4-cyanophenyl)-3-(trifluoromethyl)pyrrole -2-carbonitrile;
1-(3,4-Dichlorobenzyl)-4-(2-methyl-4-iodophenyl)-2-nitro-3-triftuoromethylpyrrole;

45 1-Methyl-4-[3 5-di(triflucromethyl)phenyllpyrrole-2,3-dicarbonitrile;
4-(3,4-Dichlorophenyl)-2-nitropyrrole-3-carbonitrile;
4-(m-Bromophenyl)-1-carbomethoxymethyl-5-chloropyrrole-2,3-dicarbonitrile;
5-Bromo-4-(2,6-dichloro-4-methanesulfinylphenyl-2-nitropyrrole-3-carbonitrile;
4-(p-Chlorophenyl)-1-(2,2,2-trifluoroethyl)-5-(trifluoromethyl)pyrrole-2,3-dicarbonitrile;

50 4-~(3,5-Dichlorophenyl)-2-nitro-5-(trifluoromethyl) pyrrole-3-carbonitrile;
2-Chloro-4-(3-chloro-4-N-methylacetamidophenyl) pyrrole-3-carbonitrile;
2-Bromo-4-(3-bromo-4-n-propylphenyl)-3-nitropyrrole;
2,5-Dichloro-4-(3,5-dichloro-4-methylthiophenyl) pyrrole-3-carbonitrile;
2,5-Dibromo-1-(2,4-dibromophenoxymethyl)-3-(p-chlorophenyl-4-nitropyrrols;

55 4-(3-Bromo-4-cyanophenyl)-2-chloro-5-{trifluoromethyl) pyrrole-3-carbonitrile;
2-Bromo-1-methyl-3-nitro-4-(a,a,a-triflucro-p-tolyl) pyrrole;
4-(p-chlorophenyl)-1-(n-butyloxymethyl)-6-(trifluoromethyl)pyrrole-3-carbonitrile;
4-(3,4-Methylenedioxyphenyl)-3-nitro-2-(trifluoromethyl)pyrrole;

6



-(2, 3-Di chl orophenyl) - 1- met hoxynmet hyl - 3-nitro-2-(trifl uoronet hyl)pyrrole;
-Chloro-5-[err]-napthyl)-2-(trif Hqy FRely) pyrrole-3-carbonitrile; 5

Br ono- 2- ( 3, 4-di chl orophenyl )-4-nitro-5- trlfluoronethyl)pyrrole

(2- Brono- 5- et hyl phenyl )-2,4-bis-(trifluoronmethyl) pyrrole-3-carbonitrile;
- | - 2- 611:11fo+om(s<amhﬁnyﬁﬂ)zorébneﬂiowpmeral)-ﬁ-(tbﬂmro(ntamyl)‘pbw-samhwe) pyrrol e;

[ Di c 2iBronaps@ Adichiproptehy)- 1 etiyltfiomettyl-Gnitbgst drifigbrdmethylpyrrols;

yr | e- 2, 344p-tevathomethoxylphenyB2,5idk(trifiuciy roethdpyrrole-3-carbonitrile;

,a-trifluor @4%Brpmb-y4a§q®ngnr@hﬂ-1£(3 é&m%mhbwvmthv!lﬂ-mtm-% di-(trifluoromethyl) pyrrole;

4- Chl orso- 5- (4p-Biemorhenyd=1ri@tragh Pyr9lpr2Sariicarbonitgledi car bonitril e;

4By, ono- 5- (3’(mJ§9P'BP'Wf9 °ﬂ¥'t° fopRifile- 3- carbonitrile; 1-[(1

- Met hoxy) et ﬁ;ﬂ' most- 19 'I“tﬂ% "?'9' ~3 FF’P‘P’I“UEJronet hPéI ) pyrrol e-2, 3-di car boni

trile; 5-(p3f "6 12318

pyrr ol e 3-c I,( yano y!)-5 (tnﬂuoromethy pytrole-2,3-dicart aomtne

4- Chl of%- 5- f_ 1 lct’ en 1_ éi““ '3r{}g[°2§pg1{'j“:§t?r’l‘§“t¥"%’é[?'58ﬁ?’P‘F’T‘"‘% 15
3- Brono- 2- ( 3- TiTOB ' ol? T° \ o I
1[(34d|Ch|Q£.9ﬁ, ¥ibBQhEsdms.ar bonitrile;
2-(3,5-D ChlsQ(i-Qroﬂ\o% %l!J(t fruémmst Jn)cbyﬁougmf? ripk 'hy ST O

2- Phenyd pyr Qb £e6-Frichiokd bﬁb;i{' Ardid-3, 4-hi€arbonitrile;

2- ( 2- Br oND- 4-£BloMb-3RA6d yi)=(BifidordAishiyl- mhieoﬁrraanbamn&mé le; 20

,
2- Br
Et hy
(2, 6-
r

5
4
3
5-
1
1-1 (2,
pyrro

2- Br ono- 5- pisaanymds/thrchbiophdnyl 1isctkyiRythdttivl) lp@riole-3-carbonitrile;
5- Chl or 0- 2- 334-Brosho-Bmamyipheailyb-shicke-aitrbpytrelé-2-Barboniiky I 1 ol e- 3- carbonitril e;
2- ( 1- Chl or opH2Nsdhtngh-$-tiflubroraehydpetole\Rl 4y divarboditile; 3, 4- di carbonitril e;
2- (e Beo o p RehGyanc-4-methyiplenB)--nethyfl-4nito Sttelivasompibyl)pyidiee2-Gurtmaitrieoni t ri | e;
3- Br onp- 5- ( 23ckvhiorocs-(3.4-dichidropbgnviiydmitiopwsro®- car boni tril e; 25
3- Br ono- 5- ( RihF-ghiopprdmpthpxyphenyii-4.erighiarestymole-3-carbonitrile;
3, 4- Di br omo-28- d(°9'°@'4d1't(9rﬁ' A8 i Mjﬁhy deRymolecar bonitril e;
2- (3- Chl oro-"'g%‘ﬁ??oz?g ¥ 2‘9' aph '?d)ﬁ(’t? °’H”'|P|)__p rlroré)_&%lgr@{le 3-Chloro-1
bg)lr’l)l trrf Ftoxy 4.5-di org?;-bm yI-2-(aaa-tr| onr'ogJ-toly :yoleg:ti-c omtnlecﬂ - met hyl )pyr rol e-2-car
4,5-dichloro-2-(3,4-dichlorophenyl)-1-ethylpyrrole-3-carbonitrile; .
2,3-dichloro-4-nitro-5-[p-(frifluoromethoxy)phenyljpyrrole;
4,5-dichIoro-2-[Ln_-(triﬂudromethoxy)phenyl]pyrrole-3-carbonitrile;
30 4.5-dichloro-2-(3,4-dichlorophenyl)-1-methylpyrrole-3-carbonitrile;
2,3-dichloro-5-(p-chlorophenyl)-1-methyl-4-nitro pyrrole;
and

4-bromo-5-chloro-2-(p-chlorophenyl)-1-methylpyrrole-3-carbonitrile.
5-chloro-2-(3,4-dichlorophenyl)-4-fluoropyrrole-3-carbonitrile
85 2-bromo-5-(p-chlorophenyl)-1-(sthoxymethyl)-4-fluoropyrrole-3-carbonitrile
3-bromo-5-(p-chlorophenyl)-2-fluoro-4-nitropyrrole
The «-[2,2-di{(C1-Cs alkoxy)ethylaminol-g-cyanostyrene and o-[2,2-di(Ci-Cs alkoxy)ethylamino}-8-
nitrostyrene compounds of this invention are depicted by the following structural formula:

4 $=CHU

s0 wherein W is CN or NO2; L is H, F, Cl, or Br; M and R are each independently H, Ci-C; alkyl, Ci-Cs
alkoxy, C1-Cz alkylthio, C1-Cs alkylsulfinyl, Ci-Cs alkylsulfonyl, cyano, F, Cl, Br, |, nitro, CFs, RiCF2Z,
R2CO, or NRzR: and when on adjacent positions and taken together with the carbon atoms to which they
are attached M and R may form a ring in which MR represent the structure:
-OCH»0-, -OCF»- or
66



3-Brono-5- (3, 5-di brono-p-tolyl)-2-nitro-4-(trifluoronethyl)pyrrole; 30
1-(2,3,3-Trichl oroal | y) - 5-(p- chlgpreosdreige!ph- 3- (tri fl uoronet hyl ) pyrrol e-2-car
bonitrile; 2-(p-lodophenyl)-5-nitro-4-(trifluoromethyl)pyrrole;

4- Chl oro-5-(mi sopropyl phenyl )-3-(trifluoronmethyl) pyrrole-2-carbonitrile;
3-Brono-1

- et hyl - 2- (3-f | uor 0- 4- et hyl phenyby-2\nitro-3-(trifluoronethyl)pyrrole;
5- (p- Bronmophenyl ) - 1-i sopropyl - 3, 4-bi s-|(trifl uoronethyl)
pyrrol e-2-carbonitrile; 35 = 3

2 (3,%4-Dichloro-4-nethylthio)-5-nitro-3, 4-bis- (trifluororrethyl)pyrrole;
D|f|uororret hoxyphen I p rrole 2 3-di carbonitri

) s G1-Ca al 173G -afk ; Ra isiH or
the SEsve b s e
4- Br oo 3g ‘f{u ﬁlfh%Eﬁ
%m

ol
1-[(p- Byg

co ouhds venti ave the a ove
2, 5 8 ohe mgs nﬁ%;agﬁﬁrﬁﬁ %&&%ﬁk@ﬁﬁﬂ& Mr

fd R may form a ring m wh|ch MR represents the structure:
5-(a- Naph yl)-2-nitro-4-(trifluoronethyl)pyrrole-3-carbonitrile;

4- Br ono- 5- (3-brono-4-trifl uoronet hyl phenyl ) pyrrol e-2-carbonitrile;
3- Chlyer o- 2- (2, 3-di chl or ophenyl ) - 5; opyrrol e;

- (m Cyanophenyl )-3-(trifluoromethyl)pyrrol e-2-carbonitrile; 45

- (

- (

-(

3- Brono- 4-i sopropoxy) -5-nitro- i fl uoronet hyl) pyrrole;
p- Chl or ophenyl ) pyrrol e-2, 4-di carbonitrile;
3, 4-Di chl or ophenyl ) -5-ni tropyrrol e-3-carbonitrile;
“Brapo- 5-Aghet - pipferradogroyrh &h BHgupshituteg)sprrepe Zporspunsish oh thisy invgation have the above-
- Br onplllgeirpted gtrugiutervhereigl dsh J-as Hi €06 By M 181He F3C1cBron O He: R Ip &; F.99 Br, CFs,
-(3, 4- NOn QFp ﬁ'k@?i}ﬁi "‘"’59 "rquF‘i!l‘blP%ﬂ@lsﬁ takop toggiher_with the garbaly R8s whiphpthey
- ( m ChP'82tRsAReHN pyd B may fopmy2 ring ip whieh MB rep he SYFHEY e- 3- car boni tril e:
- Brono- 3- (3, 5-di chl oro- 4-di f| uor omet hoxyphenyl ) pyrrol e-2-carbonitrile;
-B
3-

r 8fo- 4- (2, 5- di br onophenyl ) - 5- ni fKopyrr.ol e;
Di br onp- 4- ( p- chl or ophenyl ) pyrfolMNey5-carbonitril e;

~

I\)I\JU‘II\)U‘IAC}OI\)U‘II\JU‘I

30
While the compounds of the present invention are referred to above as g-cyanostyrenes and §-
nitrostyrenes, they may also be named as dialkyl acetals.
Some of the preferred dialkyl acetal compounds of this invention are (E) and (Z) (1)p-chloro-g-[-
{formylmethyl)aminolcinnamonitrile diethyl acetal; (2)8-[{formylmethyl)amino]-3,4-dimethoxycinnamonitrile
35 diethyl acetal; (3)(Z)-methyl p-(2-cyano-1-[(formylmethyl)aminolvinyl)benzoate diethyl acetal; (4)(Z)-8--
(formylmethyl)amino]-1-naphthaleneacrylonitrile diethyl acetal; (5)(Z)-8-[(formyimethyl)amino]-p-methylcin-
namonitrile diethyl acetal; (6)N-(formylmethyl)-p-methyl-a-(nitromethylene)benzylamine diethyl acetal; (7)N-
P (formylmethyl)-3,4-dimethoxy-a-(nitromethylene)benzylamine  diethyl acetal;  (8)N-(formylmethyl)-a-
(% {nitromethylene)-2-naphthalenemethylamine  diethy! acetal; (9)methyl p-(a-[(formylmethyl)aminoc]-g-
40 nitrovinyl)benzoate p-(diethyl acetal); (10)N-(formyimethyl)-3,4-dimsthoxy-a-{nitromethylens)benzylamine
dimethy! acetal; (11)(E) and (_Z_) p-chioro-g-[(formylmethyl)aminojcinnamonitrite dimethyl acetal; (12)8-[-
(formylmethyl)amino}-3,4-dimethoxycinnamonitrile dimethyl acetal; (13)3,4-dichloro-g-[{formyimethyl)amino}-
cinnamonitrile diethyl acetal; and (14)p-trifluoromethyl-g-[(formylmethyl)aminojcinnamonitrile diethyl acetal.
The g-cyanostyrenes, also referred to as cinnamonitrile dialkyl acetals, can be prepared by the reaction
45 of a substituted or unsubstituted benzoyl acetonitrile with a 2,2-di(C1-Cs alkoxy)ethylamine in the presence
of an aromatic solvent to form the «-(2,2-di(Ci-C: alkoxy)ethylamino)-8-cyano-(substituted)styrene which
then may be converted to a 2-(substituted-phenyl)pyrrole-3-carboniirile by reaction of said 8-3-cyano-
(substituted)styrene compound with trifluoroacetic acid. Chlorination of the thus prepared cyanophenyl
pyrrole with sodium hypochlorite or sulfuryl chloride in an inert solvent yields the insecticidal, acaricidal,
s0 and nematicidal 4,5-dichloro-2-(substituted-phenyl)pyrrole-3-carbonitrile. The conversion to the pyrrole inter-
mediate may also be achieved by substituting concentrated HCl at a temperature between about 20 and
40° C. The reactions may be graphically illustrated as follows:
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55 2, 3-Dichl oro-4-(3,5-difluorophenyl)-5-nitropyrrole;

5- Br ono- 3- (p- chl orophenyl) -1

- hydroxyet hyl -4-(trifl uoronet hyl)%lzlgr% gaschar bonitrile;
2-Chloro-5-nitro-3-(trifluoronethyl)-4-(mtrifluoronethyl phenyl)pyrrole;
3- (3-Brono-4-chl orophenyl )-5-(trifluoronethyl)pyrrole-2-carbonitrile; 5
EP 0 347 488 Bl 3-(3-Chloro-4-fluorophenyl)-2-nitro-5-(trifluoronethyl)
pyrrol e; 4-Brgmi3-(p-ehl orophenyl)-1

- met hyl t hi onet /rifluorg NQEE@'HGS2 carbonitrile;
3-(4-Bfono- S-qnx ) 4- chl or6+2 n?‘té trlfluororrethyl)pyrrole
4x(p- Chl or optfenyTy - 2, 3- (trlfluororrethyl)pyrrole 2-carbonitrile; 5
3-(2, 3-Dichl orophenyl) 2 ni , 5-bis-(trifluoronethyl)pyrrole;

Awmo l—‘w-b-hw-bw-hw

- (3, 4-Di chl orophenyl ) pyrro , b-dicarbonitrile;
- (2- Brono- 4- net hyl phenyl ) - 5- |tropyrrole 2-carbonitrile;
- Br on®B- 4- (3, 5- di chl or o- 4- met [Rrtamaitbpriedyedbyrrol €2, 5- di carbonitril e;
- (m Br onophenyl ) - 3- chl or o- 5-ni tropyrrol e- 2- carbonltrlle 10
- (p- Acet am dophenyl )-4-(trifluoromethyl)pyrrole-2,5-dicarbonitrile;
- (m Bronmophenyl ) - 5-ni tro- 3 (tl’lf|dJ rorrethyl)pyrrole 2-carbonitrile;
- Chl o§50- 3- (3, 4-di chl ?1 -propenyl)pyrrol e-2-carbonitrile;
- Br ono- 4- ( p- di net hyl nyI) -nltrdpyM'
-(3,4-Di chl orobenzyR( - p- cﬁ (trlfl uor onet hyl ) pyrrol e-2-carb
nitrile; 15
-Nitro-3-(p- tetrafluoroethox -4-(trifluoronethyl)pyrrole;
-\8- Broono- 4- i - pr opyl phenyl ) p) ﬁh‘gﬂé 2’ 4-di carbonitrile;
- (p- Et hyl sul f onyl phenyl ) - 5- nj t'fﬁlopyrrol e-3-carbonitrile;
CN S CN
L
25 /\ N : 7\ L
¥ NaOCl r
or X H
R 80,C1,
R
30 or Br,
KOC(CHy),
A-1
X
35 L
!\ [ n
. % N
N ;

40

wherein A is hydrogen, C1-Cs alkyl optionally substituted with one C;-C: alkoxy, one C;-Cs alkyithio, from
one to three halogen groups, or phenyl optionally substituted with one or two C1-C4 alkyl, C1-C: alkoxy, or
halogen groups; Cz-Cs alkenyl optionally substituted with from to three halogen groups; or Cs-Cs alkynyl; X
45 is Cl or Br; Rs is C1-Cs alkyl and L, R and M are as described above.
Certain novel arylpyrrole compounds of formula I, wherein A is hydrogen; Wis CN and X, Y, L, M and
R are as described above, can be prepared by reacting N-formyl-DL-phenyl-glycine or a substituted N-
formylphenylglycine represented by the structure formula Vil

50
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5- Brono- 1- ( 2- net hoxyet hyl )-4-(2, 4, 6-trichl orophenyl)
pyrrole-2,4-dicarbonitrile;

2- Chl oro-4- (2, 3-di chl or ophenyl ) - 0n:|34't-’r4083y3r1rol e-3-carbonitrile; 20

3- (p- Fl uorophenyl )-5-(trifluoromethyl)pyrrol e-2,4-dicarbonitrile;

4- (p- | odapdeDYS H,FHENdrtBr;ar ahd(M &ris lshdhaidepantisnsly pr-cscﬂuqr, B:r-Caslkoayid; 1G; lakky!lthio,
5- Chl or 6r-8s hipsulfinyet: o4 aigieditaml, dognp ¥ 10) | B, Jyritre) OB, B CRZ RGO ar iNReRs and when
5- Br on ontadjapeds iposttivps @nalythken together oyith thg\dabyn atorhetovhich itep rietattadhed, M and R may
2- Br onpogn @ grdoin whiolp MBrigrrgseis the struglser r ol e; 25

4- ( p-hl orOpteényPEE29- - di chl oro-1 - (2, 3,3-trichloroal ly)
pyryole-2-carbonitrile; 3-Brono-5-chloro-4-(p-chlorophenyl)-2-nitropyrrole;
5-Bromp-4-[p-(2,2-dichloro-1,1 -difl uoroethoxy)phenyl]

-3-(trifluoronethyl)pyrrole-2-c rile;

2- Chl or 0- 3- ( 2- br ono- 4- et hyl t hi opheny™} 5-nitro-4-(trifluoronethyl)pyrrole;

3-(3- "Br ono- 4- acetyl phenyl )-5-(trifluorjomet hydl ) pyrrol e-2-carbonitrile; 30
) -

1 - Cyano- 3- (3, 4-di bronophenyl
3-Brono-1

-met hoxynmet hyl -4-(mtrifluoromethyl)-5-(trifluoronethyl)pyrrole-2-carbonitr
ile; 3-&hs éibbm@phﬂaw F; &, OSHFCPor UL TFR -iC -6 dilyl, BREQ RS NRs RY: IR; @ Hor Ci-

4- ( p- Br eyarfemis H; é,-c4 e(lkljl or RsCO; Rs is H or C1-Cs alkyl and n is an integer of 0, 1 or 2; with at least

- et hoxy hetehyitalent3arhoutli of( 4 Richibrd@kyasmRAI yh M 1 Chree Rquhalehts X tatdtit @hydride. The

3- ( 2- Br esamxiod isrodihiductsy gthae BigvatedJenipetatube, profbrablly -abdut 7d| tooocoget hyl ) pyrrol e; 35

3- ( p- Chl orwhd rdattion cortetilustajgalae fojidwspyr r ol e- 2, 5-di carbonitril e;

2-¥g-z2b sobut yryI am nophenyl )-5-nitropyrrol e-2-carbonitrile;

3- Brono- 4- ( 3, 4- di met hoxyphenyl ) pyrrol e-2, 5-di carbonitril e;

4- Chl or o- 3- (p-chl @rophenyl ) - 1eg

-i sopropyl-oxycar boM TRy hyl (5 % t rop%//rrol e- flcar borficizBi | €;
ptuBHonet hyl ) pyr dlcarﬁontrlle; 40

3- (0- Bronophenyl ) 4-

1- ( 2-%nl oroethyl) =/4- dléh,hmmhenyl) 4- (trlfluororretryl)pyrrol e-2-carbo
nitrile;
4- (4- Brono- 3- trlfluororrethoxyphenyl) 3- ?ﬂloropyrrole 2-cdrbonitrile;
3- Brono- 4- (2, 4-di chl orophenyl )-1 -i opyl -L2- nltropyrrole

4- (3-Jyet hoxy- 4- cyanophenyl ) - 3-(trif myrrole -z‘-CaI‘bOI’lI trile;
VIIIDD

igfe-2-(trifluoronethyl)pyrrole;

Conversion of the thus prepared 2-phenyl-pyrrole-3-carbonitrile or 2-(substituted phenyl)pyrrole-3-

carbonitrile to the corresponding formula W, 4-halo, 5-halo or 4.5-dihalo-2-(substituted phenyl)pyrrole-3-

P carbonitrile, is readily achieved by reaction of the above said 2-phenylpyrrole-3-carbonitrile or 2-(substituted

(% phenyhpyrrole-3-carbonitrile with at least about 1 or 2 equivalents of a sulfuryl halide, bromine or chiorine,

40 in the presence of a solvent such as dioxane, THF, acetic acid or a chlorinated hydrocarbon solvent. For

preparation of a monohalo pyrrole-3-carbonitrile use of about 1 equivalent of the halogenating agent is

required; whereas, preparation of a dihalo pyrrole-3-carbonitrile requires 2 to 3 equivalents of said

halogenating agent. When sulfuryl chloride or sulfuryl bromide is used the reaction is generally conducted

at a temperature below about 40°C and preferably between about 0° and 30°C, but when elemental

45 bromins is 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, N-iodosuccinimide and the like. The reaction may be illustrated as follows:

50
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1- (3, 4-Di chl or obenzyl ) - 4- (2- net hyl - 4-i odophenyl )-2-nitro-3-trifl uoronethylp
yrrole; 45 0.347
1- Met hyl - 4-[ 3, 5- dl(trlfluoromethngphe ?pyrrole 2,3-dicarbonitrile;

4- (3, 4-Di chl orophenyl )-2-nitropyrrol e- 3 carbonltrlle 4- (m Bronophenyl ) -1

- car bonet hoxynet hyl - 5-chl oropyrrol e-2, 3-di carbonitrile;

5-Br

I

(
ca
B

b

ono-4- (2, 6- g8 hl or o- 4- met hanesul fi nyl phenyl - 2- nkt r opygx ol e- 3-carboni tri
e; 4-(p-Chlorgphenyl)-1 :
-(2,2,2-tri i udy oet Yyl )z5-(trifluoronethyl)pyrrole-2,/8-d carbonitrile; 50
4- (3, 545D chl™ \ 5 ni t r Brps Cldsi $datPe0net hyl ) N rigonitrile;
24Chl or o0- 4- (3Hchl 4 » N- meTRyTacegram dopnenyT) pyfrol @- 3- itrile;
2- Br ono- 4- ( 3- br onp™3 pr opyl phenyl ) - 3-ni tropyrrol e;
2,5-Dichl oro-4- (3, 5- di chl or o- 4- met hyl t hi ophenyl ) pyrrole-3- CarBo Rtrile;
2,5-Di brono-1 -(2, 4-di bronophenoxynet hyl ) - 3- (p-chl orophenyl - 4-ni tropyrrol e;
55 10 4- ( 3- Br ono- 4- cyanophenyl ) - 2-chl oro-5- (tri f K&b? onet hyl )

pyrrol e-3-carbonitrile;

2- Brono- 1- nzgy%}nﬁa Ipéawoﬂitrifg c{oﬁlp&m@s t;frtﬂef ;lréégﬁt%v&tlhrp’nw Alsoq;érpﬂ'&larpsd from the reaction
QAR

4- (p-chl O 0 unsubstltuted benzoyl acetomtnle with a 2,2-di(C1-C+ alkoxy)ethylamine in the presence

- (N- butyy | §a BRMENE sbivern tol ibrmf the!Q{2CE0EG130, Jalkdy TefhlyBmiRo)CdyBrtisdbbtinltéd)styrene which is
4- (3, 4- Mehéiydonvimsd @xdeh@inélititedphishyhpgirole-2daftohitriléon i6riala My Jriétion @k Ssid -3-cfako-0
347 488 Biubstituted)styrene compound with trifluoroacstic acid or with concentrated HC! at a temperature between
5- Chl or 0- abo(it20 € Bhd400 E4THe IrdattionOmaynist grapkizsll @nstiajed 3s foliawsf | uor onet hyl ) pyrrol e- 3
-carbonitrile;
2- Bromes 3- (3, 4-di chl or ophenyl ) - 1- et hyl t hi onet hyl -4-nitro-5-(trifl uoronet hyl
)ypyrrole; 4-[p-(tetrafluotoet hogy) phenyll-2,5-di-(trifluoro
met hyl ) pyrr ol e- 3- car bort e,/
3- (3- Brono- 4- acet oxyphe )\ € 3, 4- di ch or ighG8e4PTelishel ) - 4- ni tro- 2, 5-di - (t
rifluoromethyl) pyrrole; \__
4- (p- Bforophenyl ) - 1- [ (R- net hoxy) et hyI ] pyrjol e-2,3-dicarbonitrile;
4- (m | sopr opi onam dophenyl )-3-nitrop\ ro)e- 2- carbonl trile
5- Brono- 4- (2-chl oro- 4- met hyl t hi o) pyrr -2,3-dicarbonitrile;

Arcomatic Solvent
30

M

: J—CN  ORg
35 N /K
R H 0-Rg
N\ CF3CO.H or
40 HC1
CN
L
/ N\ .
45 H /
R

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

Also in accordance with the present invention formula Il 3-nitro-2-phenylpyrrole and 3-nitro-2-(substi-
tuted)phenylpyrrole compounds can be prepared by reaction of an a-nitroacetophenons or a substituted o-
nitroacetophenone with a 2,2-di(C;-Cs-alkoxy)ethylamine. The reaction is generally conducted in the
presence of an inert organic solvent preferably an aromatic solvent, at an elevated temperature to give an

65 a=(2,2-di(C1-Cs- alkoxy)ethylamino)-g-nitrostyrene or a substituted a-(2,2-di(C:-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. Reaction of the thus prepared
nitrophenylpyrrole with sodium hypochliorite in the presence of an inert organic solvent at a reduced

1



5- Chl or 0- 4- (p-chl or ophenyl )-1 -hydroxyet hyl -3-nitropyrrol e-2-carbonitrile;
4- (3, 5-Di brono-4-cyanophenyl ) - 5- i r t hyl)

pyrrol e-2,3-dicarbonitrile; 10 éﬁéhﬁj—%—%oro- 2- met hyl phenyl ) -1

-i sopropyl thionethyl-3-nitro-5-(trifluoronethyl)pyrrole-2-carbonitrile;

5- Br 0D 1efnpbraturb-yikilds ilecrormpia éirzya-dichlbrot4ctiitfo- S-qsheyirert Sapdbititgg)phehyipyBele ar boni tri | e;

2- Chl or 0- 3rhé abaié fdactionsomat Heaxaphibadin ilListratéd as bllogpyrrol e; 1

-(2, 4-Di br omophenoxynet hyl ) -4- (m chl orophenyl )-5-(trifluoromethyl)pyrrole-3
-carbonitrile; 3-(3-Bronp-4-ethoxy)-4-nitro-2-(trifluoronethyl) pyrrole; 15
3-(2,4,6-Trichl orophkenyl ) pyrrol e-2, 4-di carbonitrile;

34( 4- Br onp- 3- chl Skgehs
-?H?fluoronethyl)-“
3- (4- Brono- 3- et

3- (2-Rapht hyl ) - 5- (tri f1 uor ongt hyl ) pyrrol e- 2, 4- di car bon
3- (3- Cyano- 4- et hyl phenyly - 1

IRyl phenyl ) -5-chl oro-4-nitropyrrol e-2-carbonitrile;
rile, 20

e;
-4-nitropyrrol e

2- (3,79-di br ono- 4- met hoxyph€hy -4H'PTﬁﬂﬂ9H68 Bol e-3-carbonitrile;

,3-dichIoro-4-nitro-5-(2$4,6-trif|uorophenyl)-4-nitropyrro|e;

-dibronn-2-(2,3,6-trif|uorophenil -3-carbonitrile 25

AN
OO

- di chl or o- 2- (3, 4- di chl or opheny! YHGL e&t RBa&Ret hyl ) - pyrrol e-3-carbonitrile
, 5-di brono- 1-net hyl -2-(a, a,a-tr#&fluoro-p-tolyl) pyrrole-3-carbonitrile;
teechl or o- 2- (3, 4-di chl orophenyl )-1 -ethyl pyrrol e-3-carbonitrile;
-dichloro-4-nitro-5-[p-(trifl NOsomet hoxy)phenyl]pyrrole;

-dichloro-2-[m (trifluoropethoxy)phenyl]pyrrol e-3-carbonitrile; 30
-di chloro-2-(3,4-dichlora

-di chl or o- 5- ( p- chl or ophenWy”~
r fto- 5- chl or o- 2- (p-chl or opheny

¢

WO w

ANAAN I~

| -4-nitro pyrrole; and
et hylcpyrrol me3-carbonitrile.

(1D

35 :
In addition to the several methods described in the literature for preparing substituted and unsubstituted

benzoyl 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 cyanoacstate, such as

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

L 0 . " L
g I C-0C(CHyd 4
4 C-CL + NaH + ¥, - €0-C-C0-0C(CH,),
e q |
R cN
A 8 ' c
50
The thus formed cyanoacetate ester can then be converted to a substituted or unsubstituted benzoy!

acetonitrile by heating the compound in toluene containing p-toluene sulfonic acid. The reaction may be
graphically illustrated as follows:

55
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5-chl oro-2- (3, 4-di chl orophenyl )-4-fl uoropyrrol e-3-carbonitrile 35

2- brono- 5- (p-chl orophenyl ) -1 - (etgpoysirigdsy - 4-f | uoropyrrol e-3-carbonitrile
3- brono- 5- (p-chl orophenyl)-2-fluoro-4-nitropyrrole The a-[2,2-di(Cl-C4

al koxy) et hyl am no][err] cyanostyrene and a-[2,2-di(Cl-C4

al koxy) ethylam no][err] nitrostyrene conpounds of this |nvent|on are
depicted by the followi ng structural formula: 40°L [err} 505 wherein W is

CN orf[err]is Cl, or Br; Mand R are each indep IﬂH Cl-C3

al kyl, Cl-C3 a -gmabgydqabk&__&n_cs al kyl sul f i I—-ﬁ3

al kyl st fonyl, rﬁ toleene [err] [err on adj acent
posi tions andR®t aken toge? er vmth the carbon atons tO which tHéy are

attached Mand R may forma ring in which MR represent t he structure [err]

.55 7 'I:EE()aer Ie% Ztt\:ﬁ@gtitﬁéenzg an%\g Qgcp an(z]pyr lcet%m}ﬁ%XXTeg %% rJ 69? an gr [ lrio 9 nd n

is an I ﬁ pre erred- group ot yrene
conpound f he present invention have the above- 10 |IIustrated

structureaw%@y%%h&u%bénzh dioackthte®’ Br; Mis H F, O, Br or [err] R
is H F, Cr—‘Br—TerT]—T'er'r‘]—v%é'n—O'n—Edj acent posi tions and t aken t oget her
with the carbon atons to which they are attached Mand R may forma ring in
whi ch &R represents trff structure:

M
CO-C-CO-0C(CHy) 4
| .
. R CN

L M R mp*C
H | 3a | 4c 91-94
H |H | 40CF 81-84
H |H | 4Br 113-115
35 H H 4-CF3 148-147
H | | aF 98-100
H |H |4oON 127-128
- H |H | 4crcH0 | 136-139
(O H | H | 4CHsSO, 127-129
40 H |3F | 4F 91-94
H H 4-CH3S 117-119.5
H | H | 4CHRCRO | 9204
3-Cl | 5-C | 4-CHs0
45
50
&5
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15 20 Anot her preferred group of [err](substituted)styrene conpounds of
this invention have the above- Epléj@.'r&&ﬁ‘ structure wherein Wis [err] L
is H d or Br; Mis H F, d, Br of [err] Ris H F, d, Br, CF3, [err] or
when on adj acent positions and taken together with the carbon atons to

whi ch t bepoyiA&stariiigched M and R may forma ring in which MR represents the
structure: 25 Jerr] 30 Wiile the conpounds of the present invention are
referred to above as [err] -cyanostyrenes and [err] nitrostyrenes, they may
al so be naned as dial kyl acetals. Sone of the preferred dial kyl acetal
conpounds of this invention e (B ang (Z2) (1)p-chloro-[err]

(foy nyl met hyl ) am no] ¢i nnanoniftrile din'% Eyl acet al ;

(2)[err][(formyl nmet hyll) am poli- 3, 4- di ngt hoxyci nnanmonitrile 35 di et hyl

acetal; (3)(2)-nethyl ~cyanos 1- [ (floy nyl et hyl ) ami no] vi nyl ) benzoat e
di ethyl acetal; (4)(2)-6/p v nmeth

| ) am Qqj,- 1 ht hal eneacrylonitrile
di et HYl acetal; (5)(2)-] , YT s Hy'l")ac'ﬁ'r'{cgm&?rethylcin- namonitrile
di et hyl acetal; (6)N(fong ) - p- net hyl -a- (nTtronet hyl ene) benzyl am ne
di ethyl acetal; (7)N
(fornyl methyl)-3, 4-di &t hoxy-a- (ni tronet hyl ene)benzyl am ne  di et hyl
acetgl;, (8)N-(fornylnethyl)-a- (nitronethylene)-2-naphthal enenet hyl am ne
diethyl acetal; (9 nethyl p-(a-[(fornylnmethyl)am no]-[err] 40
ni trovinyl)benzoate p-(diethyl acetal);
(10) N- (fornyl met hyl ) -3, 4-di net hoxy-a- (ni tronet hyl ene) benzyl am ne di net hyl
acetal; (11)(E) and (2) pfehorg-ferri=Tyrmyioettyl ) am no] ci nnanonitrile
di'wetbyl acetal ; (12)[errj—(fqriyl het hyl r”-"i&

4di net hoxyci nnanmonitrile

di met hyl acetal; (13)3,4-dHchl|ddo- | ai] - [ (1 ckefh2es yl ) am no] -
cinnanonitrile diethyl acptal ;| %@d| 4C 105-107 I
(14)p-trifluoronethyl-[eryH-[ (ffdr nylRet hyl ] ari5®8F ci pnanonitrile di et hyl
acetal . The[err]-cyanostyf &ned,Hal &QCEs ed 7881 as(ci nnanonitril e dial kyl
acet # s, can be prepared p¥ t el 5 4t bstituted or

re

unsubstituted benzoyl ace} &ni tjr3fle| #4
the presence of an aronmat sdlFent 3
al koxy) et hyl am no)-[err]-f anq- su
conv 5ted to a 2-(substitptedphen
said[err]-3-cyano- (subst} tut¢g §ty4_q=:n
Chlorination of the thus pgepdrgd

] al koxy) et hyl am ne in
2, 2-di(Cl-C4

Iwhi ch then nay be
onitrile by reaction of
igh trifluoroacetic acid.

H H 4-CH3 103.5-108
H H 4-NO, 119-124
35 3-Cl | 5-Ci | 4-OCHs -

. Preparation of N-substituted formula | arylpyrroles can be achieved by reaction of the appropriately
W substituted formula 1 arylpyrrole, wherein A is hydrogen and L, M, R, W, X and Y are as described above,
with an appropriate alkylating agent and a suitable base. For example, a brominated hydroxy-Ci-Cs-atky!
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 C1-Cs alkyl and yields the formula | arylpyrrole
with a carbonitrile substituent on the nitrogen. The reactions may be illustrated as follows:

50

56
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pyrrole with sodi um hypochlorite or sulfuryl chloride in an inert solvent
yields the insecticidal, acarici d%oaﬁp Faf nemat I ci dal

4, 5-di chl oro- 2- (substi t ut ed- pheny pyrrg?e -carbonitrile. The conversion
to the pyrrole inter- nediate nay al so be achieved by substituting
concentrated HCl at a tenperature -between about 20 and 40 C. The reactions
may be graphically illWNsgrated as follows: 55 8 . EP O 347 488 Bl L [err]
40 wherein A¥ s ddogeny [err] alkyl optlonally substituted with one [err]

opt L ondl 'y subg one” & B Gt & eifpeﬁoqg[e&'?’f’";ﬁp%&"f o

optionally sub?

hq%pgen gr oups, cil optlonally0$ubst|tuted with from{o three
hal ogen groups; or [errf—a §U@§ is O or Br; [err] is C1|-C4 al kyl
and L, R and Mare as descrlbedeﬂ? Certain novel aryl pyrrol ¢ conpounds
of fornula |, wherein Ais hydrogen; Wis CN and X, Y, L, Mand|R are as
descri Bed above can be prepgged by redcfing N-fornyl-DL-phenyl ygl ycine or

a substituted N- fornyl phenyl gl fepgesented by the structufe formul a

VITl: 50 y [err] EP 0 347
488 Bl wherein L is H F, d o : X are,each independentjily H [err]
al kyl, ;[ err] al koxy, [err] al kyl <
: wherein L, M, R, W, X and Y.are as dascribed for formula | above and A is 1) C;-C, alcohol or 2) CN.
' Preparation of 2-phenylipyrrole 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 chlorinated hydrocarbon such as chloroform at an elevated temperature to yield bromofumaronitrile. The
thus formed bromofumaronitrile is then reacted with N-(trimethylsilyl)methyl-5-methyl-benzene-thicimidate
or a substituted derivative thereof, in the presence of hexamethylphosphoramide at an elevated temperature
25 to yield the 2-phenylpyrrole-3,4-dicarbonitrile. Bromination 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-

(trimethylsilyl)methyl-5-methyl-benzene-thicimidate is used in the previous reaction. The reaction may be
graphically illustrated as follows:

R

30

CN CN
/-::/ !Pll CHC 1:’ A /_(
oa—————————rp —
(~HBr) NC Br

NC
35

w y MNPR/D equiv. HgO ~s, L
™s 7
40 (=THS ,~HBr ,~CHySH) \
n

l 8rp/CHCL,

45 NC CN

I
Be il n

50

The examples provided by way of illustration below utilize the schemes illustrated above and provide a
means for preparing other compounds of the invention which are not specifically described herein.
The arylpyrroles of the present invention are effective for controlling insects, acarina and nematodes.
55 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
formula | arylpyrrole, which encompasses all of the arylpyrrole isomers of formulas II, Ill, IV, V, VI and VI,

15



[err] al kylsulfinyl, [err] alkyl suI fonyl cyano, F, d, Br, I, nitro, CF3,

Rl CF2Z, R2CO or NR3 R4 and whe c?nt positions and taken together

with the carbon atons to which t ey are attached, Mand R may forma ring

in which MR represents the structure: -OCH20-, -OCF20- or 10 15 Zis

S(O) n o isfdrsel @1 waker bSotidr inbxpefstil Aquid edirief is Gﬁec{n@rwh]an B’Bﬁdd&o 4 pleris, Melcydps biethd |

al koxy edil ifh @hitH saidscrdps @fe dralving@3 prafebt\shidl cidds froin ditack®y inseids, atdiipd andlor dematoiys. RS |1 S

H or C1 Thés8 carhgoyids arechiso usaful 2on profeting aurf grdss Grom bitawk by pestsl suth astgribeabinchetiugs

equi val emt thalikeunt of a 2-chloroacrylonitrile and two to three equivalents

of aceti c TaHeravla d@ryipyhielesr ¢f djs inventionsare @lsol @liective fat caatoliipp dnsagts dematedse epd ur e,
pref er amaymatym applisd 1q ther fpliage cof plantandonte theesofl jof walqr irwhich said plagis p@\gsowingdn |

[ err] Hswificisnt emepnt tospreyideqg ratgyaf roum, gb?yf g 25 kgha to about 4.0 kg/ha of active ingredient.

2- pheny [Obyjgusly bighergates;of gppiipatipq of dhegprmy Céﬁ!lﬂ!’fq'qstﬂaéﬁe ﬁ%l’zggrcf"af from attack

car boni ©Y 1Sects: Jonsedes 3pd aem ARyt U?'}?ﬁ F%Fsl"I aPFll'c‘ﬁ' ar 8° dgnesicessary and

df hP '
jcﬁl evgd ﬁg? ub%ﬁh&g%& i ‘g%%’{}é'%se? eg rbpnl r f-° ; %BQ af::'Elv?" or

i h
2- (subsi] % Rﬁ#&&ﬁe)sp iRk "Cé’i? e
equi va HEr om > cdtd %Jeﬁ: c1$ rrafhidin cmgﬁ,&ence
of a 1§0|M andt kedCeELI C ac chlorinated herocar bon

sol vent. Hjg ﬂrﬁ@%&ﬁ%h@%nh@lﬁpﬁo@@ PAPAReOrdY firioOB- @ya @%hbsunhﬁ ofUihé pRbenbOUL
1 equi Valvéitbn &b olidtivettar RBIRIAG inBédtsAElAMa dn§ nérfdiddes. Slese \WABdRAG, arPiIf stedivé ON Of
a di hal ¢or photeciivlg Qrowing dF RepRbtbd érbi loMCittack ®F thd abéve-Sai@pestsv al ent s of said
hal ogenat i ingrattige géneralfhaboutsio|phii riey 10,000 Ipprh iaskEpreferatsiyl h Jouts Bo00lppaaide habganstedl t he
r e'aet 0 0nrylpgrraxedisoesbd i veaten diuahior thexpbnsive tiquihearint isreiedtiesl whan afipbiert to [terpidntsnitie
pr ef er alstops tyahe/woitin veiigh sdid frepsrare growing30 p@ectzaid crpe frone httankett iadects, Bcarle andiione | s
enpl oyedematpdes.r eacti on is usually conducted at about [err] Other effective
hal ogenat fﬂ@ above-said halogenated arylpyrroles are also effective for controlling insects, nematodes and
acarina, when applied to the foliage of plants and/or to the soil or water in which said planis are growing.
25 These halogenated arylpyrrole compounds are usually applied in sufficient amount to provide a rate of from
about 0.125 kg/ha to about 4.0 kg/ha of active ingredient. Obviously higher rates of application of said
halogenated arylpyrroles may be used to protect crops from attack by insects, nematodes and acarina,
however, higher rates of application are generally unnecessary and wasteful.
Advantageously, the above-said arylpyrroles may be formulated into dry compacted granules, flowable
30 compositions, granular formulations, wettable powders, emulsifiable concentrates, dusts, dust concentrates,
microemuisions and the like, all of which lend themselves to soil, water and/or foliage application and
provide the requisite plant protection. Such formulations include the compounds of the invention admixed
with inert, pharmacologically- acceptable solid or liquid diluents.
For example, wettable powders, dusts and dust concentrate formulations of the invention can be
35 prepared by grinding together about 3% to 20%, by weight, of the formula 1 arylpyrrole compound, with
about 3% to 20% by weight of a solid anionic surfactant. One suitable anionic surfactant is a dioctyl ester of
sodium sulfosuccinic acid, specifically Aerosol OTB® surfactant marketed by the American Cyanamid
\./ Company. About 60% to 94%., by weight, of an inert solid diluent, such as montmorillonite, attapulgite,
chalk, taic, kaolin, diatomaceous earth, limestone, silicates or the like also is used in such formulations.
40 Compacted granules especially useful for soil or water application can be prepared by grinding together
in about equal parts, usually about 3 fo 20 parts, of the arylpyrrole and a solid surfactant, with about 60 to
94 parts of gypsum. Thereafter, the mixture is compacted into small granular particles, about 24/48 mesh or
larger.
Other suitable solid surfactants useful in the present formulations include not only the anionic dioctyl
45 ester of sodium sulfosuccinic acid but also nonionic block copolymers of ethylene oxide and propylene
oxide. Such block copolymers are marketed by BASF Wyandotte Corporation- as Pluronic 10R8®, 17R86,
25R8®, F386, F68®, F77® or F87®, and are especially sffective for the preparation of compacted granules.
In addition to the powders and concentrate formulations described hereinabove, wettable powders and
flowables may be used because they may be dispersed in water. Preferably, such flowables will be applied
so at the locus with the aqueous compositions being sprayed on the foliage of planis to be protected. These
sprays also may be applied to the breeding ground, food supply or habitat of the insects and acarina
sought to be controlled.
~ Where solid formulations of the arylpyrroles are to be used in combination treatments with other
pesticidal agents, the formulations can be applied as an admixture of the components or may be applied
55 sequentially.
Similarly, liquid formulations of the arylpyrrole in combination with other pesticidal agents may be tank
mixed or may be applied separately, sequentially, as liquid sprays. Liquid spray formulations of the
compounds of the invention should contain about 0.001% to 0.1% by weight of the active arylpyrrole.
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agents that may be enployed in these reactions include sodi um hypochlorite,
t-butyl hypochlorite, N bronnsuccbpwmkﬁqaaghlodOSUCC|n|n1de and the |ike.
The reaction may be illustrated as f ows:” 50 55 10 EP 0 347 488 B1
[err] The fornmula 11 carbonitrile conpounds of the present invention may

al so be pr eprd Ibwing @XaNpIve aloPrssbrited s Dlusttichs Bithd predemtdnveritioninsubst i t ut ed
benzoyl acetonitrile with a 2,2-di (ClL -C4 al koxy)ethylam ne in the presence
15 of aneaMptEti c solvent to formthe a-(2,2-di-(ClL -C4

al koxy) et hyl ami no) [ err] cyano- (substituted)styrene which is then converted

t 0 t he s2-Z-Baehgpyrotat3ecdrbpititilay | ) pyrrol e- 3-carbonitrile of fornmula 11 by
reaction of said [err]-3-cyano- (substituted)styrene conpound W th
trifluoroacetic acid or with concentrated HCl at a tenperature between

about [err] The reactions may be graphically illustratedt¥s follows: 20
[err] 50 wherein [err] | and L, nd Mare as desclibed above. Al so
in accdt dance vtk the nt |nvent|pn forgulg 11 3 A 0- 2- phenyl pyrrol e

epar ed by
pphenone
conduct ed
ic solvent,

and 3-nitro-2- N i - sfut ed) phanygpysd od e cogﬁeunds
reacti on of an\¥ troaqetophenone or a substituted a-
with a 2,2-di (Cr—="C4- al kBRGH=B8hy| ani ne. The reaction i sHgeny
in the,presence of an inert organic solvent preferably an ard
at an elevated tenperature to give an 55 [err](2,2-di(Cl-C4-
al koxy) et hyl am no)-[err]-nitrostyrene or a substituted
a- (2, 2- di ( CrnéAoliemingOprydeairtyid siniilad Qg [tar mdthddi diveA Sh YOE, B, Udvate (1878% QDmegrelaint O
t he f or mustigred tnixBirenoft30.00g efNrMyI-phehyighyoihe % heated at 90°C for 1 & 1/2 hours. The clear yellow
3-Netreo 2refcdionD sdlutibnl tseabhqsintzated in\vacuo| te glvy 42.5¢ at aresily brawinish arangenssmirbolid.cMaleriaic h
as hydr ocpedrtialy puritied Hyyativomistography oa silick geRie aadwindy thef pratdnaNNI specipimeto doe @dixture of

73% 2-phenylpyrrole-3-carbonitriie and 27% 2-phenyl-3-cyano5-methylpyrrole. Recrystallization once from

chloroform and twice from 1,2-dichloroethane gives 1.68g of an off-white solid which proton NMR shows it

to be 96% 2-phenylpyrrole-3-carbonitrile, mp 148-152¢C,

25 .

-Microanalysis (MW 168.19):

Caled.: | C,78.55%; | H,4.79%; | N, 16.66%
Found: | C, 78.52%; | H, 4.73%; | N, 16.54%

30

EXAMPLE 2

4,5-DichIoro-2-phenylpyrrole;s-carbonitrile and 5-chloro-2-phenylpyrrole-3-carbonitrile

35

CN o CN
ct ¢N .
2eq S0,C1 \
/) I o NP

CH,C1 Cl N
av-a Cl1 u H

40

rZ

To a magnetically stirred ice-water cooled solution of 2.00g (11.9 mmol,) of 2-phenyl-3-cyanopyrrole in
80 mL of methylene chloride is added dropwise over a period of 5 min., 1.90 mL (3.19 g, 23.6 mmol,) of
sulfuryi chloride by means of a syringe. Throughout the addition the temperature is kept between 5°C and
10°C. Stirring at 5-10°C is continued for 90 minutes. The reaction mixture is vacuum filtered to remove a
precipitated solid (1.289) identified as 5-chloro-2-phsnylpyrrole-3-carbonitrile, mp 192.5-195°C. The filtrate
is diluted with 400 mL of ethyl acetate, washed twice with 200 mL of water, dried (sodium sulfate), treated
with charcoal, filtered, and then concentrated in vacuo to give (after slurrying of the residue with hexane)
0.60g (21.3% vyield) of a pink-purple solid. This solid is recrystallized from 5 mL of hot acetone to give
0.32g (9% yield) of 4,5-dichloro -2-phenylpytrole-3-carbonitrile as an orangish brown solid, mp 254-255°C.
Max(mull,Nujol): 3185(br s), 3120(s), 2245(s), 1570(m), 1513(m), 1440(s), 1252(m), 1089(m), 896(m), 920-

50

55
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- ni trophenyl pyrrole with sodi um hypochlorite in the presence of an inert
organi ¢ solvent at a reduced EEOQM?%%sﬁﬁs Bl tenperature yields the
formula 11 2, 3-di chl oro-4-nitro-5-phenyl or 5-(substituted)phenyl pyrrole.
The above reactions may be graphically illustrated as follows: [err] 35 In
addi t i onm),Tesk)ceasE) 665@d) chiet hods described in the literature for preparing
subst i t ut-BIMROMSOkIEI IS, i Jt=6t68el 187HZ vy | pharye protond ati C-28), SB52r (urd=5713hig| 304he toav e
f ound t hetenyl brewes & G4 (e 3kE I G2 @ng phepy petdnayC-Meact | ng an

appr opr i SNMRIDOMSGFS137:50 (@8 piyeoiszaatbion)hd P9-25c(Cii phenybgarban)kdd P9.04r{E84| phenytitarbges).and
an al ley| 51883nSat ehaaylecarbonict 2588 (C-3.A. pRanyl copeparsh dd1482leither Cypi gletdndhe nitrile

coy res poteeiongsiis. bti(elher G:ErryBYe othe Bittiesqarbotl 8140-Ftrd BYTISPHNDatBRTR (3 PYMlese 40
reacti on®he8y be graphically illustrated as foll ows: 50

[err[ The thus forned cyanoacetate ester can then bhe converted to a
substituted or unsybMiciotnatyeisl(MrIzng): acetonitrile by heati n; t he conpound

in toflene containif ~T Ol Sea U] 110 TG, F?é may be
graphically illust rafz%.%'a g:' 'J | P%;g% | ém& \4932 BL 5

[err] Exanples of the—t—bdy+ 'Lt:‘fu ncnzu, acetonitriles
used in the above reactions are shown

15

EXAMPLE 3

- o=g~[ (fO lmet amj c monitrile jethyl

2 acetal

25 BE toluene <-—CN
4+ HaNCHLLHC ——meet O]
D i 5 -

30

A magnetically stirred solution of 250.00 g (1.39 mol,) of E-chlorobenzoylaceionitrile, 203 mL (185.85 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 diatcmaceous 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
give 354.38 g (86.4% crude yield) of a clear dark oil which slowly solidifies. This solid is recrystallised 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-[(formylmethyl)amino] cinnamonitrile,
diethyl acetal, m.p. 680-72*C. The following analytical data is for another similarly prepared sample.
Max(mull,Nujol): 3325(s), 3065(m), 2197(s), 1600(s), 1530(s), 1314(m), 1265(m), 1173(m), 1154(m), 1128(s),
1100(s), 1060(s), 1022(s), 939(m), 895(m), 844(s), 768(m), 730(m) cm-'.

H-NMR(chloroform): 67.47 (d, J=8.6Hz, 2.12H, two aromatic protons), §7.37 (d, J=8.6Hz, 2.12H, two
aromatic protons), 55.10(E) & 54.86(Z) [br {, 1.25H, one N-H proton], 4.69(Z) & 84.60(E) {t, J=5.1Hz, 1.05H,
one methine proton at the acetal carbon], §4.07 (E) & 54.05(Z) [s, 0.83H, enamine 8 proton], §3.71(E) &
33.68(Z) [g. J=7.1Hz, 2.22H, two methylene protons of one of two ethoxy groups], §3.56(Z) & 53.53(E) [q,
J=7.1Hz, 2.22H, two methylene protons of one of two ethoxy groups], §3.18 (t, J=5.1Hz, 1.77H, two
methylene protons of the ethyleneacetal group), §1.20 (t, J=7.1Hz, 4.80H, six methyl protons of the two
ethoxy groups).

C-NMR(chloroform): 5161.21 (a-enamine carbon), §136.29 (Z) & §134.60(E) [either C-1 or C-4 of the phenyl
ring], 5134.08(Z) & 5132.30(E) [either C-1 or C-4 of the phenyl ring], 5129.34(Z) & 5129.89(E) [either C-2,6 or
C-3,5 of the phenyl ring], §128.94(Z) & 5128.63(E) [either C-2,6 or C-3,5 of the phenyl ring], §121.19(Z) &
5119.50(E) [nitrile carbon], 599.43(Z) & 5100.63(E) [8-enamine carbon], §61.88(Z) & 863.25(E) [methine
carbon of the acetal], §62.64(Z) & §63.03(E) [methylene carbons of the sthoxy groups], §46.32(Z) & §47.33-
(E) [methylene carbon of the ethyl amine group), §15.26 (methyl carbons of the ethoxy groups).
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10 in Tables below t-Butyl (benzyl and Substituted benzyl)cyanoacetates 15
R .

L 20 25 CN 30
EP Q 347 488 B1
M R np. C H 3-& 4-C? 91-94 H H
[err] 81-84 H  H 4- Br 113-115 35
H H err ) TAB1 A7 - - 98-1 00 H
H 4- CN [ ! M‘F‘”’l"'ﬁ'ﬁﬁ&‘&g“'mh [err] 136-139 H H
[ er r] 127- 129 ]40Qaicd: C,61.11%; | H,6.50%; | N,9.51%' |, 12.03%3{ F 4-F
91-94 H H [|eFaupd: | C, 61.25%] ] 7H, BRE%E | HN, 8.34%H| Cl, 12.35%y | | 92-94 3-C
5-C Ferr] 45 50 55 13 EP 0 347 488 Bl
o
EXAMPLE 4
10 ~Chlorophenyl) - ole~-3-carbonitrile
CN .
15 / N

c

"™\
Cl"'@—/(' l + CF4COH ——»_/ 3
o 2 HN 0—\ ﬁ c1

HH 294.78 MU 114.02 MU 202.64

% To 108 mL of trifluoroacetic acid stired at 23°C is added 54.00 g (0.183 mol) of solid p-chioro-g-{-

(formylmethylyaminojcinnamonitrile,diethy! acetal over a period of 45 minutes. This addition produced an
exotherm to 38°C and, 32 minutes into the addition, a solid started to precipitate. After stirring at room
temperature for 30 minutes, the reaction mixture is vacuum filtered and the collected solid is washed first
with trifiuoroacetic acid, secondly with an ethyl acetate-hexane mixture, and finally with hexane. The yield is
16.83 g (45.4%) of an off-white solid, mp 165-166* C. The following anal. data is from a similarly prepared
sample. _

Max(mull, Nujol): 3275(br s), 2225(s), 1502(s), 1410(m), 1275(m), 1200(m), 1108(s), 1023(m), 999(m), 908~
(m), 843(s), 752(s), 722(s), 695(s), 620(s) cm-'.

H-NMR(acetone): §11.22 (v br s, 0.99H, one pyrrole N-H proton), $7.82 (d, J=8.9Hz, 2.46H, two aromatic
phenyl protons), §7.51 (d, J=8.9Hz, 2.46Hz, two aromatic phenyl protons), §7.02 (t, J=2.6Hz, 1.01H, one
pyrrole proton at C-5), 86.58 (t, J=2.6Hz, 0.77H, one pyrrole proton at C-4).

G-NMR(acetone): §137.73 (pyrrole C-2), 5134.42 (p-chlorophenyl at C-4), §129.93 (methine carbons at G-3,5
U of the phenyl ring), 5128.07 (methine carbons at C-2,6 of the phenyl ring), §121.21 (pyrrole at C-5), §117.93
(nitrile carbon), $113.78 (pyrrole carbon at C-4), §90.86 (pyrrole carbon at C-3).

30

40
Microanalysis (MW 202.64):
Calcd.: | C,85.19%; | H,3.48%; | N, 13.83%; | Cl, 17.50%
& Found: | C, 64.18%; | H, 3.52%; | N, 13.63%; | Cl, 17.74%

Use of the above procedurs as shown or with the substitution of concentrated hydrochloric acid for
trifluoroacetic acid affords the following compounds:
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Benzoyl Acetonitriles 15 [err]
L M R np. C 4-C 128.5-129.5 H

3-ad  4-d 105-107 H Ep I9|347 hh%-BE‘, 153-55 H H

[err] 79-81 25 ' H H [err]
44-45 H 2-d  4-dC _ 66-67 H H 3-d 80-83 H
H 4- CN 126-128 H HN 4-F 78-80 30

H H [err] 129-132 H 4-F 74-75 H H
[err] 58-60 H H 103.5-106 H H [err]
119- 124 35 3-iId 5-d J[err] --

Prigparation of N-substituted
reaction of the appropriately 3§ )
wherein A is hydrogen and L, MHR W

a+-i-hpYrR ol es can be achi eved by
b# MED forrmula | aryl pyrrol e,
are as described above, with

an approprl ate al kyl ati ng agent and a surtabl e base. For exanple, a
br omi ifat ed hydr oxy- C1- C4- al kyl and potassi umt-butoxi de. This reaction
provides an arylpyrrole having the same substituents as the starting

material, but in additi ghr—s—suhstituted—on—the—nit+regen with hydroxy-Cl-C4
al kyl . In a simlar rea,tMéW/%j j@ﬁcbroﬁﬁ'@'éseﬁs substituted for the
brom pat ed hydroxy Cl - C4-ql kyl |aygs-186 €l d&,ng_hm,bp;d@dm“ arylpyrrole with a
carbonitrile substitueny sami-the |npfsreger]. cRbeorneacti ong may be illustrated
as follows: 45 2-Ci 156-157 CF3COOH
4-OCF3 143-145 CF;COOH
. 4-CF3 179-180 CFaCOOH
\— 20 2,4-di-Cl 167-199 | CFaCOOH
3-Cl 150-156 CF3sCOOH
4-CN 210-212 CF;COOH
4-F 167-170 conc. HC!
4:80.CHs | 221-221.5 | CF3COOH
2 3,4-di-F 173-175.5 | CFsCOOH
3-CFs 166-168 CF;COOH
4-COOCH; | 155.5-158 | CF3COOH
4-CHj 117-137 CF;COOH
4-NO; 174-177 CF;COOH
30
EXAMPLE 5
35 4,5-Dichloro=2-(p- oroph rrole-3-carbonitrile
\-/:
c
/{ \ 2.2 eq S0,C1, / \
N HORc N
" H c1 Cl H Cl

60

55

To a mechanically stirred solution of 16.83g (83.1 mmol) of 2-(p-chlorophenyl)pyrrole-3-carbonitrile in
450 mL of glacial acetic acid at 36°C is added dropwise 14.7 mL (24.70 g, 183.0 mmol) of sulfuryl chloride
over a period of 18 minutes. The addition produces a slight exotherm to 39°C and, after another 16
minutes, the reaction mixture is vacuum filtered. The collected solids are washed first with acetic acid and
then with water. This solid after recrystallization from hot ethyl acetate, melts at 259-261°C. By similar
procedures other samples of this product were prepared and the analytical data for one such product is
shown below.

Max(mull, Nujol): 3170(br s), 3100(m), 2225(s), 1508(m), 1097(m), 825(s), 717(m), 660(m) cm-'.
H-NMR(DMSO): d7.72 (d, J=8.6Hz, 2.00H, two aromatic protons), §7.56 (d, J=8.6Hz, 2.00H, two aromaiic
protons).
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50 55 14 EP O 347 488 Bl 10 [err] RwhereinlL, M R W X
and Y. are as described for formggyg ? and Ais 1) C1 -4 al cohol or
2) CN. 20 Preparation of 2-phenylpyrrole 3,4-dicarbonitrile,

2- br ono- 5- phenyl pyrrol e-3, 4-di carbonitrile and substi- tuted phenyl

deri vat i CeNMR(DMS@)0§136.CIN(pir®iecd? edrisoa)l 5139.92 @ahibiophanyd IC-4 carbei)0m 29.08i (b-ehiatbghlany!

br om ne ICr8.8 ¢aebops).ar 2htie(p-ofilorapheind Grdi cadbbs)dls 1B% tir eebioophenyd @ethcagton)c Sl AD nivdlen at
an el evatabon). é1idae foyuele CiSearpor 5610192 dpyryble Getraarpn)r 300.09 (pyiole G-Bicebonbr ned
bromof umaronitrile is then reacted with

N-(trifrethylsilyl) tmy,gangygga(mwéﬂlggnzene t hi 0| m date or a bubst i t ut ed
dQI'/I vative thereof, frth €SET TlUA reth TP ™ de at an
i

el evated tenperat ur ¢ B 4 GidePret & b gr Peo| 6'83947‘& tarbonitrile.
Bromi nation of the (f9¥9ndepAPeateiz) X 247 h?-69%:) 9'|<i§r°a°é he

2- br onp- 5- phenyl pyrrol e- 3, 4- dlcarbonltrlle or the substituted phenyl
derivafive if the substituted N

(trimet hfEXAMPhE § net hyl - 5- net hyl - benzene-thioimdate is used in the previous
reaction. The reaction may be graphically illustrated as follows: 30 [err]
50 The exanpl es prV| ded by vvay of |,I | ustratlon beI ow ut|I ze_t he schenes
il ustsat ed 3DeR Al =2 - : unds of the
i nvention V\hlmiggjl_pem fi caI I y descrl bed here| n. The aryl pyrrol es of
the present invention are effective for controlling insects, acarina and
nemat odes. 55  These conpounds are al so effective for prot ecti ng grow ng
or\/harvested crops fromattack by the above-

_)
,, y

N oN Br, CN
S - . I
25 N g N CF
H CFy r H
30

To a stirred mixture of 0.8g of 2-(a,a,a-trifluoro-p-tolyl)pyrrole-3-carbonitrile in 70 mL of chloroform is
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.

35 Anal, Calc'd for Ci2Hs BraFaNo;

_ C,3655; | H,1.27; | N,7.11; | Br, 40.61.
Found: | C,36.40; | H,1.08; | N, 6.99; | Br, 40.55.

40 Following the procedures of Examples 5 and 8, but substituting the appropriately substituted phenylpyr-
role-3-carbonitrile for 2-(x,a,a-trifluoro-p-tolyl) pyrrole-3-carbonitrile yields the following compounds.
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said pests. In practice generally about 10 ppmto about 10,000 ppm and
preferably 100 to about 5000 ppmgpd s\ spefy Mul @ | aryl pyrrol e, which
enconpasses all of the arylpyrrole isonmers of formulas 11, 1, 1V, V, Vi
and VI, 15 EP O 347 488 Bl dispersed in water or other inexpensive
liquid carrier is effective when applied to the plants, the crops or the
soil in which said crops are growyg to pr otegft said crops fromattack by
i nsects, acarina and/or nemat odes. \hese conmpounds are al so useful for
such as grubs, chinch bugs and
of this %nvention are also

s and acgrina, when applied to

protecting turf grass fromattack by
the like. 5 The forrmula | aryl pyr
ef Mettive for controlling insects, ;
the foliage of plants and/or t wat er iqﬂ said plants are
growing in sufficient anbunt to provideZa rat of L.2bout 0. 125 kg/ ha to
about 1¢¢. 0 kg/ ha of active ingredient. Mvi ousl ates of application
of the fornmula | arylpyrroles may be uddd to pro ops from attack by

i nsects, nenat odes and acarina, however, higher 0 g?plication are
general |y unnecessary and 10 wasteful. Wile the arylpyrroles of this
invention are Bffective Mor controRling insegts, wgenmat oﬁgnd acari na when
enpl offed al on t hey maygbe used ip_ganbinat Lon wi.th other Ri ol ogi cal

chem cal s, in?fuding othgr insectigiggz, ne Ficrb s a%§458 i ci des. For
exanpl e, the dylpyrroleB of this #nfention @y b€lused>eRioectively in

conj unction orgconbinatign with phgsphates, gﬁrba es, Ryt hroi ds,
fo(gggidines, hl orinat-_15 ed hydrocarbons, hal obenzoylureas and the |iKke.
The 2-aryl - 3- ano-4,5-d§halopyrrofé§°pF§9arS& fr&f t he>R@80r] - cyano- styrene
conpounds of tHhe present3+Rventi on4aFe ef fectilve ter cosbmre | ing insects,

O owi ng of harbesseq cr Ok from bt YaER by t NBEaboBE. sai H330ut s O o
2 2-C1 -Cl 4-Cl cl «c1
2-Br 3-Br " 4=Br Br Br
H H 4-OCF, Cl Cl1 222-225
. H H 4-OCF, Br Br 231-232
H H 4~OCF, ¢l H
H H 4-CN Br Br >230
H H 4-CN cl c >240
35 H H 4-SO,CH, Br Br >230
H H 4-No, Cl Cl1 246-249
U H 3-Cl 4~Cl Br Br >260
o H H. 3-CF, cl c1 >230
H H '4-COCH, €1 Cl  251-254
H 2,3~CH=CH~ Cl Cl1 244-247
H H 4-CH, Cl Cl1 215-217
* H 2-C1 4-C1 @ Br Br >230
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In practice generally about 10 ppmto 10,000 ppm and preferably 100 to 5000
ppm of the hal ogenated 20 aryl pm;bgh-p,lﬁ]ﬁpersed in water or other

i nexpensive liquid carrier is effective en applied to the plants, the
crops or the soil in which said crops are growing to protect said crops
fromattack by insects, acarina and/or nenatodes. Thg, above-said

hal ogenat ed arkl pyrrol esMare also Bffecti ¥ flor co®R&|ing insects,

nenmat odes and I?wari na, V\ﬁen appl i ed_pq theaf @i age s3fagpl ants and/or to the
soil or water Tn which said plants are grow ng. 25 These hal ogenat ed

aryl pyfrol e cdpounds ar@-83ually 4pFhi edSInSuffi A% anount to provide a
rete of from gpout 0.125gkg/ ha to gheat 483 By ha 2324 ve ingredient.

Qobvi ously higher rates of application_.of saidq_halo ed aryl pyrrol es may
be used to pro¥ect cr opstrom atta@l?gﬂ'y iiﬁare%ﬁ's, n%%‘%des and acari na,
howeve1r, hi ghegy rates of gapplicati arCav,e @dndlal | y xB#fecessary and

wast ef Ul . Advagt ageously,, the abov%-_% d q{lyldiyrrolﬁzs:;gray be formul ated
into dry conpatted granul'es, flowabl €730 conpositions, granul ar

fornul ati ons, Bettabl e p8wders, em2-81fi a¥lle Poncem?HM es, dusts, dust

concentr at es, 131 croenul shopg and thedy kecyaldy of wpeh [ end thenselves to
soil, water and/or foli agle application and prqvi di%%‘ge .;E%qui site plant
protection. SuBh fornul afli ons incl #de t he Qo un ¥23%e i nvention

adm xed with igert, phargacol ogi calg=¢cl acaipteil e 286+25Dr |iquid dil uents.
For exanple, wettabl e powders, dusts d t,.conc te fornul ati ons of
the invention Ban be 35 grjepar ed bf‘é‘&?md%?g %I(c)get ﬁ%%ﬁgbout 3% to 20% by
we-ght2e of theHfornul a | Haryl pyrrolde-Qlonpd@n®Br wi t262b083 (88Ftd 20% by

vei ght of a solid anionig surfactanl_siOne guigpbl ezg@imiaégtjact ant is a
di octyl ester 0Of sodium Sul fosuccinic _aci specifically Aerosol OIB[err]
surfactant nmarHeted by tBeChmeri ca®Slanafl €ormpard?3%bout 60% to 94% by
wei ghtés of an gnert soligd-@)l uent, gigmh ascyomt nori*ednite, attapulgite,
chal k,*tal c, kaolin, diatomaceous earfh, |j one,.siljgates or the |like
also is used i R~€&ch for r‘l‘ﬁ'@ti ons. esa[&[ e&gen%gct e%lozrg%tsjl es especially
useful for soil or water application can be prepared by grindi ng together
in about equal parts, usually about 3 to 20 parts, of the arylpyrrole and a
solid gurbhasepy, W th about 60 to 94 parts of gypsum Thereafter, the

m xture is conpacted into small granular particles, about 24/48 nesh or

| arger. Q@higd-2-Snéhigroe sol id surfactants useful in the present fornulations
i ncl ude not” onl'y the ani oni ¢ dioctyl

35 NG,

3 A
@-—Iécugunz + HpNCH,CH(OEL}; —> C}—cl:scu-nua — {
\/

KH-CH,CHCOE L), H

Alpha-nitro acetophenone (5.7 g, 0.0345mol) is taken up in 100 mL toluene and 4.6g (0.0345mol) of
amino acetaldehyde diethyl acetal is added. The reactants are put into a 250 mL RB flask fitted with a
45 Dean-Stark trap. The trap is filled with 4A molecular sieves and the mixture is heated at reflux for 18 hours.
The tfoluene is removed in vacuo to give 8.36 g of «~(2,2-disthoxysthylamino)-g-nitrostyrene as a brown oil.
To this oil is added 50 mL of concentrated HCl. As the flask is swirled the oil turns to a yellow suspension.
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. 180-192°C, (31%).
50 Max 1485 cm-!(NOz), H-NMR(CDCIs/DMSO) 56.73(m,2H), 7.46(m.5H).
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45 ester of sodi um sul fosuccinic acid but al so nonionic block copol yners
of ethyl ene oxi de and propyl ene g@,“g%h bl ock copol yners are nmarketed
by BASF Wandotte Corporation as uronic 10R8[err], 17R8[err], 25R8[err],
F38[err], F68[err], F770 or F870, and are especially effective for the

pr epar aekampPLEfs conpacted granules. In addition to the powders and
concentrate fornul ati ons descri bed herei nabove, wettable powders and

f | owabl 28-DirhigroldaiteSenfiodylpgalse t hey may be dispersed in water. Preferably,
such flowables will be applied 50 at the locus with the agueous
conpositions being sprayed on the foliage of plants to be protected. These
sRrays al so R be applied to the breeding groudﬂl food sh ply or habitat
of the insectg #nd acarina sought to be control|ed\ Were solid
formul ati ons
with ot her/ffpegi ci dal agents, r mi-ati-o@s can
admi fure bt the conponentgﬁorNE§§fBe appl i ed 55 €%

liquid forMs 8N\ the arylpyrrole in conbgnpatio
@0 or may be applied separately,

agents may
i quid sprays. gpray fornul ati ons of the conpounds of i nvention
shoul,g contain abott™0. 001% to 0.1% by wei ght of the active arylpyrrole. 16
EP 0 347 488 Bl The followi ng exanples are presented as illustrations of
the present invention. EXAMPLE 1 5 2-Phenyl pyrrole-3-carbonitrile CN [err]
15 The f olA ewdturegof B ritteziheyidyBolé (166Y,50.0083md) e 60raiL hod dioginy @&cooldd X, ice! Bath
4273- 6 @whis728)g (.#48amg)) e tcorombrkigt sodium hypochiorite is added dropwise. After stirring for 45 minutes,
20 the mixture is acidified with concentrated HCl. Water and Et2O are added. The layers are separated and the

top organic layer is washed with H20, dried over anhydrous MgSO, 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. 190-190.5°C;

» Analysis: Calcd. for C1oHsN202Cl2

. C, 46.72; H, 2.35; N, 10.890
Found: C, 46.96; H, 2.86; N, 10.02

s0 Following the procedures of Examples 7 and 8 above but using the appropriately substituted a-

nitroacetophenone and 2,2-di(C:-C: alkoxy)ethylamine vyields the substituted a-(2,2-di(Ci-Cs alkoxy)-
ethylamino)-g-nitrostyrene which is then converted to 3-nitro-2-(substituted)phenylpyrrole by treatment with
HCI, HBr or CFaCOzH. 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.

40 | L
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stirred mxture of 30.00g of N-fornyl-phenylglycine is heated at 90 C for
1 & 1/2 hours. The clear yellow ng & solution is concentrated in
vacuo to give 42.5g of an oily browni Sh orange sem -solid. Mterial
partially purified by chromatography on silica gel is shown by the proton
NMR spectrumto be a m xgpuoretol—7f%2=phemy |¢Jy rote=S-caybonitrile and 27%
2- phenyl - 3- cyano5- net hyl nl rrqi™  RE Xiliati od™%e from chl or of orm and
twice from 1, 2-di chl or oe}ft Hang Wi vE# 1. §9g ¢fclah1a0-f808hi t ¢ sol i d which
proton NVR shows it to Cr ol@-B2eedibonitfile, np 148-152

] Brd 208208@6¢) | H, 4. 79% N,

16, 6% Found: C, 78. 529 Hy, 7 6| Fop IBEMANVPLE 2
4, 5-Di chl or o- 2- phenyl pyrf &Ck{tEaf =‘an$219'22°(d°°)
5- chl or o- 2- phenyl pyr r ol n t'"r [1G! [r822:2236@8me] i cal Iy stirred

i ce-water cool ed sol utio h1d86-W8pheny! - 3- cyanopyrrol e
in 80 M. of nethylene chloride is added dropvm se over a period of 5 mn.
1.90 m. (3.19 g, 23.6 nmol,) of sulfuryl chloride by neans of a syringe.

Thr oughouBXAMRLERIdi t i on the tenperature is kept between [err] and [err]
Stirring at 5- 10 C |s contlnued for 90 m nutes. The reaction m xture is
vacuum,f i fplce 3.f-dighigrephs reled-carbonitile (1. 28g) i dentified as

5-chl oro- 2- phenyl pyrrole 3- carbonltrlle, rrp 192.5-195 [err] The filtrate 55
is diluted with 400 nL of ethyl acetate, washed twice with 200 nL of water,
dried (sodi sul j¥ e), treated with charcoal, filteekd, g2

concentrated iy—gdacuo tg,give (after slurrying of the yegidue vm'ﬁh hexane)
0. 584 @21.3% M) of A& pink-purple solid. This solidfi?3 allized
from5 nL ogiho 8 [ 0i ve Ha132g K0Sy Ll >0k 4, Q
- 2- phenyl pyrrol e- 3- bHnitrile as an orangi sh brown soked, =
[err] Max(rmull, Nuj oI): 3165(br s), 3120(s), 2245(s), 1570(mY“—4513(m,
1440(5)2é 1252(m), 1069(m), 996(m, 920- 17

In a 100 mL flask, 2 g of 4,5-dichloro-2-(3, 4-dichlorophenyl)pyrrole-3-carbonitrile in 80 mL dry THF

gives a clear brown solution. 1 eq of KOtBu is added w/ stirring, this giving a clear solution after a few
" minutes. 1 eq of Mel is added by syringe and the solution is heated at reflux for 4 hours. It is then left to

stir at RT overnight. The following day 50 mL of H2O is added and the mixture extracted with 4 x 50 mL
CHCIs. The organic phases are combined, dried with MgS0s, and concentrated. The resulting white solid is
purified by flash chromatography on silica gel, using 50/50 EtOAc/hexane as an eluent. This gives 1.80 g of
a white solid.
Yield = 86%
m.p. = 154-156 deg. C

Following the above procedure but substituting the appropriately substituted phenylpyrrole-3-carbonitrile
or 3-nitro-2-(substituted)phenylpyrrole for 4,5-dichloro-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile yields the
compounds shown below.

30
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EP O 347 488 Bl (m, 768(s), 698(s), 665(s) cm'. HNVR(DVSO: [err]7.73
(d, J = 6.6Hz, 1.97H, two phenylgpQj 47Ut C 2, 6)[err]7.52 (t, J = 7. 3Hz,
2.04H, two phenyl protons at C-3,5), [err]7.44 (t, J = 7.3Hz, 1.02H, one
phenyl proton at CG4). CNVR(DVBO)[err]137.51 (C-2 pyrrole
carbon),[err]129.25 (C 4 phenyl carbon), 8129.04 (C 3,5 phenyl carbons), 5
[err]128.37 (G 1 phenyl carb@h)[err]125.8N(C 2, 6 phenyl carbons), 8114.32
(either G5 pyrrole or the nitNle carhbn),[err]114.14 (either C5 pyrrole
or the nitrile carbon)[err]110. 7 pyrrol e caLgon)[err]89. 78 (C-3
pyrrd e carbon). 10 croanal ys (MNV237.09): Calcd.:
C\_b5.72% H, 2.55% N, 11.87 und: C, 55.78% H,
2.59% N, 11.12% O, g

P-Chloro-[err]-[(fornyl ne
[err],30 A magnetically stirred sol
p- chlorobenzoylacetonltrlIe 203 ni (185.95Q
2, 2-di et hoxyet hyl ani ne, and 1300 mPof dried X{ ol ueng{is heated at refux for
20 hours. Water is collected in a Dean-Stark t¥es , 95.2%t heory).
The hot cl oudy dark brown solution wth a |arge 35 anmount of undi ssol ved
solids is fijtered thro%gh digtcmaceogs filteryai d.yAfterpdofution wth 200
m. of EtOQAc,” the soluti®n is Tiltere through'a 7cn¥X 13 col um of
silica gel Cf%e filtrat® is Boncentr&t@H in va€ho t®lgi vd585U538 g (86. 4%

crude yiel @ mwioeu gl eargdar k3.o¢1 whighcsl oWl y ¢pl i dgfi eslzg'hlgo solid is
recrystal | from hot cycl ane ive 32 26g 79. d) of a waxy
b 445
gt soli SR of t HF spr t ShBVWETit to Bk c ose % (Z) and

dikhyl 20 acetal
1.39 nol,) of

3%(E) i safbyic mxtur® of P~Chlorotf@kr]-[(fok rrylﬂbt hyl54n156]
C'””a”D”'tréée H H 4=CF, Br Br 145-146
csHs -CH, K 1 4~CF, Br 'Br  145-147
25
CgHg-CH, H 3-cl 4-Cl cl1 <l 95-96
CH —cx-x-cn2 B 3-Cl 4-Cl cl c 69-70
CH,=C-CH, H 3-Cl 4-Cl cl c
30 cl
cn=c—cné H  3-Cl 4-C1 Cl €1 147-148
CH,SCH,, H 3-Cl 4-C1 cl cl
. C(CH,) 4 H H 4-CF, cl cl
CH, H H 4-CF, c1 cil 99-100
. CH_SC.H H 3-Cl 4=-C1l cl cl 74~75
: 3°“2%s
\/ fe)
40 C,Hg-OC-CH, H  3=Cl 4-Cl1 cl ¢l 118-120
C2H5 ~OoCH, H H 4-CF, cl ¢ 99-100
CH, H H 4-OCH, Br Br 112~115
P CH, H H 4-Cl Br Br 197-201
C,H OCH, H H 4-OCF, cl1 c1 46~47
CH, H H 4-OCF, cl1 c1 72-73
o CgHs-CH, H H 4-OCF, c1 cl oil
C,H OCH, B H 4-Cl cl1 Cl -

55

26



40 di ethyl acetal, mp. [err] The follow ng anal ytical data is for another
simlarly prepared sanple. Mx( n%ﬂ'bhﬂ?g%a $325(s), 3065(m, 2197(s),
1600(s), 1530(s), 1314(m, 1265( rr? 1154(m), 1128(s), 1100(s),
1060(s), 1022(s), 939(m, 895(m, 844(s), 768(m, 730(m[err]

H NVR(chl oroform[err]7.47 (d, J=8.6Hz, 2.12H, two aromatic
protons)[err/. 37 (d, J38.6Hz,M2. 12H Rwo aronmeXic p!otonsmp_egr]S 10( E)

& 4.86 1. H 69 & 60(E) [t,
J[Sry 1 Hz(§§c%ﬁ 20ne %ét hi gj;ec ot oﬁ‘{ a%f?]h[ee;r ? éﬁ bonifre_r%}? 0(7 %Eg
& err] 8. 05(HE [s, 0.83HH enadT@Y err]478bt on] [e¢1]3 @3(E)28153568(2) [q, J

={AHz, ene ons ne of &yo eghoxy 33 89
groups][err]@% 3( E):pf(ﬁ J= 74)ng 2. 22é math S‘ﬁ pr ot ons of
one of two &hoxy HerrdF4s (t4-GLs5. 11, € sthYl ene

pr otons of tIIa,&c_eId)yl enegget alzgrpup) [£+¢] 1. 20 (c1 J—Elle:Llé ~-3Q6, si x
nmet hyI proto of téhe tg) et hpxy groups 50 C- (cEforo&gg%
[err]161. 21F r]-enam ne’ carbon)[err]136.29 (2) & err[-334 ( [either C1

or G4 of t ri rrg] [erI-!] 134. 08-(-Z¢l&[ err]B82. 30Fk) [8iltA&r C 1 or G4
of the phen err] L & [gre] 129. 896K) | the -406 or C-3,5
of the,sphenyz r5 ng Zbrr] ? % &l e?rfiZS 63 &I’é% [ele'?'her C-23'6 or C 3,5 of
t he phenyl '[Qé'-‘rﬂ 12H 19(2} & [err$18@d. 50( E)B‘f'nl t Brl ¢ 104-10

car bon], [errd @{% &gerr]ig00. 63( BQLeLr] - enagine gar bon]g[lelalz] 61. 88(2)
& err] 63 25

i ne carbon of the a taI] err]g2. 64
[err] 63. 03( 3[rret hyl en d car dons of tﬁe thoxy b?"oupg &’?’3%@2) &
[ ex+] 4. 33- &b (E) [net !l enetcar bon of-CFQe et hgl ancie gl88@pL3Perr] 15. 26

met hyl car hox roups EP. 88 roanal ysi s
EMN23534 78) %02% QJ(P*Z C61. )ﬁg@ i )% ég% Bg g:/FA31 1%%-?00%3% Found:

C, 61.25% NE 9. Ho q 449F35% EKANPLEFg 1076-77 2
(p- Chl orophq-_mﬁ c}pglrrolfp- 3-cLepni t rgl.@l Br CF3 80-81
EXAMPLE 10
30
=B -4 ,5-dibromo=2~(a,a,a-trifluoro~-p-tolyl

r e-3-car nitrile

35
o N
Br N
% / \
7\ + KOCCCHy)y + @—t:ﬂaBr — gr T oF
8r " grz CTHE

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

s0 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 (0.85 g) is added by syringe. The mixture is heated at reflux overnight. The

following day TLGC (50/50 EtOAc/hexanse) 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 mixiure is extracted with 4 x

50 mL GHCIs. The organic phases are combined and washed with 4 x 50 mL 10% ag. NaOH. The organic
65 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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CN CN Clerr] 25 To 108 nL of
trifluoroacetic acid stirred at Egpighyisgg gflded 54.00 g (0.183 nol) of solid
p-chloro-[err] (fornyl nmethyl)am no]bm nnamonitrile, diethyl acetal over a
period of 45 mnutes. This addition produced an exothermto [err] and, 32
m nut es BXAMBLE e addition, a solid started to precipitate. After stirring
at roomtenperature for 30 mnutes, the reaction mxture is vacuumfiltered
and t he 4dbi¢hinrd-2(8.4xidhlotbpheny vk thexymiihyipyredd3-camoniilet r i f | uor oaceti ¢ aci d,
secondly with an ethyl acetate-hexane m xture, and finally with hexane. The
yieldsis 16.83 g (45.4% of an off-white solid, np gerr] e& The foll ow ng
anal,. data ig frq._r(m a simlarly prepared sanple. Max( , Nujol): 3275(br

{ P S

s), 2225(s), ), 1410(nm), 1275(m), 1200 , 110 1023(m, 999(m,
908- (m, 843 752( s)* KOR 2qHg )5 + BIBHOFHs6 cey . ,acetone):
[err]ll 22 o Q one pyrrole N-H proton) [er]r]? d, J=8. 9Hz,

2. 46H° two aromati ¢ protons)t 67.51 (d, J 8. Olgd,0c , two
aromati ¢ phenyl proton [err]7.02 (t, J = 2.6Hz, 1.01 1—| one pyrrol e
proton at CG5), [err]6.98 (t, J = 2.6Hz, 0.77H, one pyrrole proton at C4).
C-NVR(acetone): [err]137.73 (pyrrole C2), 6134.42 (p-chlorophenyl at C4),
[err] 29.93 (nethine carbons at CG3,5 of the phenyl ring), [err]128.07
(et hi ne carsaafs ond,s-dichors-248 4-dithordphawiydyrris-8-garbonftitd (1104,20.003 Indid) Y disSoRediin
C-5), [ erornL dfkdfy SfahddiofuramiTo Ithid solutier ibatided pptessiuinli-bdtoxddd OPFY, 0.0033 neude) lliwedt
C-4), [ edyr ¢HidonGbhy( pyiyir @ihee (C-302H,000038 nidle}) TheMniziumais astiyesd for @bd 206 41) toom

Cal cd. : temggrati3® addD¥en pourhd Blo4BRfge volbine LBWESYrecipit@ing 1he. BGiMct) The white solid is
Fotvtizo colicted 4ndi@ing to givel 139 5P%) with INp. 128-188% C , 17.74% Use of the above
procedure as shown or wth the substitution of concentrated hydrochloric
acid forEX¥AMPLE i3y oacetic acid affords the follow ng corrpounds 50 56 19

4~Chloro-3-cyano-2~(p=chloroph ole
25 )

t1 eN cl cN
30
- / s
/\ + 2 RaoCl dioxane 3] c1 Q cl
N Cl :

35

. To a magnetically stired 20°C solution of 17.87g (88.2 mmol, 1.00eq) of 2-(p-chlorophenyl)-3-
(O cyanopyrrole in 800 mL of dioxane is added dropwide 250.15g (13.13g real, 176.4 mmol, 2.00eq) of 5.25
40 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
small amount of a black solid. The filtrate is acidified to pH 2 with concentrated HCI 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
45 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 NaQOH, water, and sat. aqueous NaCl. The ethyl acetate
layer is dried (MgSO.), treated with charcoal, filtered, and then rotary evaporated in vacuo to give 1.10g
{5.3% vield) 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-chioro-3-cyano-2-(p-chlorophenyl)pyrrole. mp 251-
s0 253.5°C.
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EP 0 347 488 B1 CN 10 [err] M
and/or R npl[ err] Aci d Used 4-C

165-166  conc. HOl, [err] 3,4-dre ¥ 488R1509 [err] 2-C
156- 157 [err] 4-OCF3 143- 145 [err] 4-CF3 179- 180
[err] 20 EXAMPLE 13 2,4-di-Cl 197-199 [err] 3-C
150- 156 [err] 4-CN 210-212 [err] 4-F 167-170 = conc.
HCl [ er r ]Preparafiid o 8-Brbmb-2-(3,4-dicHlazaphényBidyrrole-3-carbonitrile 3,4-di -F
173-175.5 [err] 3-CF3 166- 168 [err] [err] 155. 5- 158
[err] Ferr] 117- 137 [err] [err] 174- 177 [err] 30 EXAMPLE
535 4. 5- Di chdypr o- 2- (p-chl orophenyl ) pyrrol e-3-cardmoni trile CN
CN : .
7\ + Br, —ooXane, 7\
N
10 f‘ c1 Br cl1
c1 cl

15

A sample of 2-(3,4-dichiorophenyl)pyrrole-3-carbonitrile (2.0g., 0.008 mole) is dissolved in 100 mL of
dioxane by warming to 40,50¢. Then the solution is cooled to 30°C and bromine (1.3g, .008 mole) is
. added. After stirring 1 hour at room temperature the solution is poured into water and a gray solid (2.2g,
\—/ 2 88%)is collected. The mp is 233-236 * C, decomposition.
In a similiar fashion one can prepare 5-bromo-2-(3,4-dichloro)-3-nitropyrrole starting with 2-(3,4-dich-
loropheny!)-3-nitropyrrole.

EXAMPLE 14
25

Preparation of 5-bromo-4-chloro-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile
30

I\ + (CHg)aCOCI — 7\
N
8" N O el Br 4 cl
35
c1 Cl

40 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 similiar fashion one can prepare 2-bromo-3-chloro-5-(3,4-dichlorophenyl)-4-nitropyrrole by starting
45 with 2-bromo-5-(3,4-dichlorophenyl)-4-nitropyrrole.

50
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[err] 50 To a nechanically stirred solution of 16.83g (83.1 mmmol) of
2-(p-ch|orophenyl)pyrrole-3-carbﬁ€b%@Zh§bb 450 nL of glacial acetic acid
at [err] is added dropw se 14.7 3 183.0 mmol ) of sul furyl
chloride over a period of 18 mnutes. The addition produces a slight
exot her ylamp[ g ] and, after another 16 m nutes, the reaction mxture is
vacuum fiTtered. The coIIected solids are mashed first wwth acetic acid and
then with water. This solid after yl acetate,
melts at PRePAERY ] A B ot =thi s product
were prep ngg;ggggggﬁggggg data for one such product I's shown bel ow
X(mul I, "Nujol): 3170(br s), 3100(m, 2225(s), 1508(m, 1097(m, 825(s),
717(m, 660(mM cm'. HNWVR(DMSO): d7.72 (d, J = 8.6Hz, 2.00H, two aromatic
protons)[err]7.56 (d, J = 8.6Hz, 2.00H, two aromatic protons). 20 EP O
347 488 Bl C-NVR(DVSO) :[err]136.01 (pyrrole G2 carbon), [err]133.92
( p- chl%r ophgnyl }ﬂ carbon), [err] (p-chlorophen§ C- 3,5 carbons),
[err]127.4 orophenyl C-4 carbon)[err]127.1% EN Ml orophenyl G 1
carbon), [err 4.49 (nitrilg qg:bon;LELL;il4 10 (pyrLole C5 carbon),
[err]110.92 ¢( ole G4 carbon) [ eCKEDD. 09 (pyr G 3 carbon). 5
M crognal ysi s :cgalcd C, 48.65% g N8.‘ 10, 32@6 d,
39. 17% Found: C, H 2. 1296 N, 9.85% F lEXAMPLE 6
15 4, 5-Di brono-2- (a,a,a-trifluoro-p- tonI) 0l e- 3-
carbonitrile

\— 2 To a magnetically stirred 22°C solution of 0.17g (0.67 mmol., 1.00 equivalent) of 4-chloro-2-(p-
chlorophenyl)pyrrole-3-carbonitrile in 100 mL of chloroform is added dropwise over a period of 30 minutes,
a solution of 0.20 mL (0.62g, 3.88 mmol., 5.78 equivalent) of bromine in § mL of chloroform. The addition
produces no exotherm. After stirring at room temperature for 3 1/4 hours, the clear red reaction solution is
evaporated in vacuo to give 0.28g of an off-white solid. This solid is slurried with a hexanemethylene

25 chloride mixture to give on vacuum filtration 0.23g of an off-white fluffy solid. mp 262-263 * C; dec.

EXAMPLE 16
o  Ereparatjon of S-chloro-4-bromo-2-(p-chlorophenyl)-
e~-3-—- bo i
35 _
8r N
CN ¢
o + Brp, —> A \
/ / \ CHCl1g
} N
40 N Cl
Cc1 H c1 H c1

To a magnetically stirred 45°C solution of 1.00g (4.22 mmol., 1.00 equivalent) of 5-chloro-2-(p-

chlorophenyl)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 25 mL of chloroform. The addition

produces no exotherm and towards the end of the addition, a small amount of a solid starts to precipitate.

50 After stirring at room temperature for 19 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 chloride mixiure to give on
vacuum filtration 1.33g (100% yield) of a fluffy white solid. mp 250-258° C, dec.
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30



20 [err] [err] 30 To a stirred m xture of 0.8g of
2-(a,a,a -trifluoro-p-tolyl)pyrro itrile in 70 nL of chloroform
is added 2 nlL of brom ne. The mx#ﬁro:e&?gélpg irring overnight, deposits a
white solid which is collected by filtration. Thin |ayer chromatography
(1: 1 et hydxampet & e- hexane) shows a single conponent; mp. >230 [err] 35
Anal . Calc™d for [err] C, 36. 55 H 1.27;, N 7.11; Br 40. 61 Found

C, 36.40; N 2 9 ‘

of Exanpl e$=3 ng | e approprlately substltut ed
phenyl gyr - Wnrtrrle for 2- (a a,a-trifluoro-p-tolyl)
pyryole-3-carbonitrile yields the follow ng conpounds. 45 50 55 21 EP O

347 488 Bl [err] RL M B X
Y [err] 5 H H 4- NO Br Br 274 277 H
H N >220 H CN Br Br

>220 2 H 4- >230 H 3-F
4-F a @ 2230 Hs S0C1, 4% >220
15

. To a 35°C magnetically stirred solution of 2.40g (11.8 mmol., 1.00 equivalent) of 2-(p-chiorophenyl)-
— pyrrole-3-carbonitrile, and 65 mL of glacial acetic acid is added dropwise by syringe 0.75 mL (1.26g, 9.34
mmol., 0.79 equivalent) of sulfuryl chloride over a period of 5 minutes. Approximately 5 minutes after the
completion of the addition, a solid precipitated out of the reaction solution. After stirring at room temperature
for 45 minutes, the reaction mixture is filtered and the collected solid is washed well with cold acetic acid to
give 2.08g (74% crude yield) of an off-white solid. This solid is recrystallised from 75 mL of hot acetic acid

25 to give 1.63g (58% yield) of 97 wi% pure. Product mp 258.5-261 °C.

EXAMPLE 18

Preparation of 2-(3,4-dichlorophenyl)-1-methylpyrrole-3-carbonitrile

30

CN
Y g1 + KOC(EHp3 + CHyl — 1 \ el

35 N
H ¢l | | ¢l

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 iodide 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.

45 The next morning there is a slight light-coloured precipitate in the flask. 50 mL of water is then added
and the solution becomes clear before a solid precipitates out of the solution. This solid is filiered 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
overnight. The product yield is 1.31g or 62% yield and has a melting point of 140-142°C.

50
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25 2-C 3-d 4-C d ad 2-Br 3-Br 4- Br

Br Br H H ' [ en P]0347£|831 d 222-225 H H
[err] Br Br 231-232 3 35 H H [err] d
H3H H 4- CN Br Br >230 H H
4-CN  EXAMBLE 19C >240 35 H H [err] Br Br
>230 H H 4- NO2 d d 246- 249 H 3-d
4-C Prepdsation of3k;5-dichloreP25(3,44dichlorophenyl)-i-inethylpyrrole-3-cérisanitrile d d >230 40
H H 4- COCH d d 251-254 3 H 2, 3- CH=CH
d L0 244- 247 H H [err] d d 215-217 45
H_ 2-C N 4-d Br Br >236150 58" 22 EP 0 347 488 Bl
/ \ cl + soaCIa —ael c1
N o . cl
10 cl -
é”a CHg
15 In a 50 mL round bottom flask, 0.5g of 2-(3, 4-dichlorophenyl)-1-methylpyrrole-3-carbonitrile is mixed
with 35 mL of glacial acetic acid. The mixture is warmed slightly with a heat gun to dissolve all of the
pyrrole.

To this clear solution is added 2 eq. of sulfuryl chloride by pipette. The solution is left to stir at room
temperature for 12 hours. _ _
/20 After 12 hours the solution is poured into 50 mL of water, resulting in a white precipitate. This is filtered
out and dried in a vacuum oven at 50° C for 3 hours.
The resulting solid is identical by TLC, (25% ethyl acetate/ hexane), and infrared analysis to the product
of Example 9. Product yield is 0.36 (56%).

25 EXAMPLE 20

Preparation of 4,5-Dichloro-2-(3,4-dichlorophenvl)-1-(2-hydroxyethyl)-pyrrole-2-carbonitrile

30

c1 CN
c1
c1 + BrCICHOH + K*0F-t-Bu —o
N
5 H c1
c1 CN
— o1
® c1
N
l\ c1
OH

45

To a 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

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

and extracted several times with chloroform. The combined chloroform extracts 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

32



L R Y [err] H H

d >230 H H 4-C Br Br 273-274 H

H 2-C Br .Br >230 10 H H

[Cler ] pae Ler T anal. Gale'q jor Gie Faahok Y =
3-d 4- @ a d >?QB4H7, H,2.29; | N,8.004] Cl 4057. H

a d 254- 255 H | Found: (Agm 33139} | C, 44.77; | H,2.29; Y NC$.06; |CPl, 40114. | 255- 257 H

H 5 4-CF3 Br Br >230 20 H H

4 \C) a Br 262-263(dec.) H H 4-C Br d
250- 258( dexaMpLE 21 3-d 5-C a d >230 25

H 3 d 4-C a  Br >230 2-C

4-C 0 Preparation &f-4{5-dichlofot2-(8M4-dichi@ophe@l) Pyiddle- EXdibdtbdnitrife 3- Ni t r 0- 2- phenyl pyrrol e
40

[err] Al pha-nitro acetophenone (5.7 g, 0.0345nol) is taken up in 100 niL

tol uene and 4. 6g (0.0345 ) of am no acet al dehyde diethyl acetal is added.
The reactants e put ipto a 250 nL RB flask fitted with a 45 Dean-Stark
trap. Fhe trap ispFH+hed Wth 44 nol ecul ar sieves and the m xture i.s heated
at reflux for 18 Hourg ne is renoved in vacuo to give 8.36 g of
a- (2, 2-di et ho I w7 ef{r ] ni t r osttyBene ¥5t=BUWOO +=h. To this oil is
added 50 nlL of concéntraleg . As the flask is swirled 4he oil turns to a
yel | ow suspensi on. Kt er ™1 nutks the solidis filtered%o give 2.48 g of
a | v solid. Recrystallization from

c1 CN

Cl
25 cl
- i Cl

30

Potassium t-butoxide (617 mg, 55 mmol) is added in portions to a solution of 3-cyano-4,5-dichloro 2-
(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
extracted with ethyl acetate. The organic layer is washed with water and saturated sodium chloride and
dried (MgSOs). Evaporation and crystallization of the residue from ethyl acetate gives while crystals (1.07
r 9); mp 250.5-252.0C; IR (nujol) 2255, 2245 cm™! (CN); '3C NMR (DMSO-ds) 102.7 (N-CN), 113.7 (3-CN);
\U Mass spectrum 331.9 (M+1).

40

35

Anal. Calc'd for G12HaCPsNa (330.99);

C,4354; | H,091; | N,1270; | Cl 42.85.
Found: | C, 4362; H,093, | N,1263; | Cl41.95.
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et her/ et hyl acet at e/ hexane gives the product as two fractions, 2.08 g of

mp. 190-192 C, (31%. 50 Max 1 46 dgh 515 23 EP O 347 488 Bl EXAWPLE 8
2,3-Dichloro-4-nitro-5-phenyl pyrrole 5 [err] A m xture of

3-nitro-2-phenyl pyrrole (1.56g, 0.0083npl) in 60 nL of dioxane is cooled in
an ice beamrPLelzel e 25.9g (.0182nol ) of commercial sodi um hypochlorite is
added dropwi se. After stirring for 45 mnutes, 20 the mxture is acidified
Wi t h coPregandtiomofelch-Digbloro-2ARt4egichigropheind) 1~ (B-iado-8-prodyiwitpyrDleed-dadbpuikile ar e separ at ed
and the top organic layer is washed with H20, dried over anhydrous [err]
and concentrated in vac to give 2.21g of yellow solid. Purification by
chLmnatograpﬁ} using s#Tica gel and eluting with increasing ratios of ethyl
acet at e/ hexaneVygweg, after s{ripping, 0.77g of yellow solid (36% m p.
190-190.5 [err] ¢ Analysis: Calcd. for [err] C,

46.72. H, 2032, ound: €1, 46.ddH  H 2863 N, 10.02 30
Exanpl es 7 and 8 above but ysing the

Folléﬁﬁng t he prockdur &

appropriately substitut Eiroacet ophenone and 2, 2-di (Cl-C4

al koxy) et hyl am ne yn\el ds the substituted a-(2,2-di (Cl-C4 al koxy) -

ethylamno)[err] nit tyrene which is theficonvertedNo

3-ni t¢ 0- 2- (substi t ut ed) Phenyl pyrrol e by treat th HCI, HBr or [err]

Reaction of the thus formed substituted phenyl le with,&bdi um

hypochl orite in 35 di oxane yields the chIoEg ' eas, reaction of
n

the substituted phenyl pyrrole with brom ne

o \

Cl

25
To a stirred mixture of 1.91 g (5.5 mmol) of 4,5-dichioro-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
mmol) of iodine. The mixture is stirred for 12 hours and then acidified and diluted with 200 mL of water. The
precipitated solids are collected and recrystallized from methanol to afford 0.51 g while crystals, m.p. 115-

s0 116°C. .
This reaction is also applicable to the conversion of any of the formula Ill, IV, V, VI or VIl substituted N-
alkynylarylpyrroles of the present invention to N-substituted 3-iodo-2-propynyl arylpyrroles of said invention.

EXAMPLE 23
35
Preparation of 2-(3,4-dichlorophenyl)-4,5-diiodopyrrole-3-carbonitrile

W, _ <
© CN 1 CN
0
Cl Cl
+ _1 IHF I
45 'Cl Cct
0
50 N-iodosuccinimide (5.7 g, 0254 mol,) is added slowly to a solution of 2-(3,4-dichlorophenyl)-pyrrole-3-

carbonitrile(3.0 g, .0127 mol) in 100 mi of THF. The reaction is stirred several hours at 25°C until thin 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

55 Na2S0, and evaporated in vacuo to leave 2.0 g (32.3%) of a grey-brown solid with mp >230° (loses purple
vapors).
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chloroformyields the brom ne analogs. [err] 65 24 EP 0347488 Bl L

R X Y [err] H a d  190-190.5 H

4-C H a d  214-215 5 EFl0 347 456 B1 H 4-C H

Br Br 203-204(dec. ) H H H - Br Br 148.5-149 3-d 4-d C
a d mmgdec H 4-Br H a d  222-223(dec.) H H
4- CF3 166-168 10 EXAVMPLE 9 15

4, 5-Di chIRw@dtﬁ?ﬂh@ulewmolmﬁﬂmnnne_ -nmet hyl - pyrrol e-3-carbonitrile 25
[err] In a 100 nL flask, 2 g of 4,5-dichloro-2-(3,

4- di chlsor ophenyl ) pyrrol e-3-carbonitrile in 60 nL dry THF gives a cl ear
bkown solution. 1 eq of K& Bu is added w stirring, Nhis giving a clear
solution after a few m nutes. of Mel is added by syringe and the
solution is he@qed at refyN ux f hoUmD 19 thBg NTEN | to stir at RT
over ni ght . f.ol tgeing QRy—SE F—H20—-s—added—and t A mi

extracfed With 4 x 50 nL [drr] ¥ffe or gEIHT ¢1phag@d are i ied with
[err] and concentrated. The.resulting white solid is purN|f|e ash
chr omat ography on silica gé N usi ng 50/ 50 Et OAc/ hexane as an eluént. This

gives 1.80 g of

15

25

30

35

50

56

A solution of acrylonitrile (0.65 mL; 0.01 mol) and N-(trimethylsilyl)methyl-S-methyl-benzenethicimidate
{24 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
dropwise over 30 minutes The solution is stired 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 pariitioned 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
MgSO04, and cooling the filirate causes precipitation of an off-white solid (1.2 g; 70% theoretical yield)
whose spectral characteristics are identical to the material described by Tsuge [J. Org. Chem. 52, 2523
(1987)].

Calcd. for C11Hi1oN2: G, 77.65; H, 5.88; N, 18.47.
Found: C, 77.55; H, 5.83; N,
16.39. mp = 95-97°C.

EXAMPLE 25

Preparation of 2-phenyl-pyrrole-4-carbonitrile

NC NC

s DOG/DME/pyr [\
-
N 16 hr/RT . NH

Under a nitrogen purge 2,3-dichloro-5,6-dicyano-1,4-bonzoquinone (0.23 g; 0.001 mol) and 2-phenyl -1-
pyrroline-4-carbonitrile (0.17 g; 0.001 mol) is dissolved in 1,2-dimethoxyethane (13 mL) to form a clear
orange solution. Pyridine (0.08 mL; 0,001 mol) is added in a single portion, causing a slight exotherm (to ca.
28°C) and an immediaie formation of a green/grey precipitate. The suspension is sfirred at room
temperature for 18 hours during which time much of the solvent evaporates. The brownish semi-solid
residue is partitioned between ether and a hali-saturated solution of sodium carbonate. The red-brown
aqueous layer is extracted twice with ether and the combined ether layer is washed with fresh water, then
saturated sodium chloride. After drying with MgSOs, solvent is removed under reduced pressure to obtain a
white semi-solid. This material was recrystallized from ethylene dichloride (DARCO treatment) to yield
lavender crystals (0.1 g).

The identical product is obtained directly in a single step by condensing a-chloroacrylonitrile and N-
(trimethylsilyl)methyl-S-methyl-benzenethicimidate using tetrabutylammonium fluoride catalysis (analogous

35
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a white solid. Yield 86% mp. = 154-156 deg. C Follow ng the above
procedure but substituting the appr{pussbe! y substituted

phenyl pyrrol e-3-carbonitrile or 3-nitro-2-(substituted)phenyl pyrrole for
4, 5-di chl oro-2-(3, 4-di chl orophenyl ) pyrrol e-3-carbonitrile yields the

corrpourtdmespkapmtiobef Bphenyl3-pirolines-Erboribile desdibbdprébésiy)38 Bl [err] 15 A
L M Caled. for O HgN2: G, 7857, HW.76; N, 16.6T.err] CH3 H H 4-C
d d 152- 153 [ er r JFound: ¢478.65; 8, €70; N. 4- C| d d 128- 130 20
[err] H 3- CI16.43. mpp. €455-158°C. (] c 137-138 [err] H
3-d s 4-d d d 154- 156 CH3 H H [err]
BrEXAMPLE 26 16 25 [err] H H 4- CF3 Br Br
éflg- 147Pr pafqtlln of24-d|brg|%o-5-pr£ygpyrro 4- onitril rl CIH 03_ a 9%- Z?CI[ err] H a
CI 10
NC : NC Br
/\ Br,/CHC1 [\
15 re 3
N —~ Br NH
\_ 20

Under a nitrogen purge, a solution of bromine (0.6 mL; 0.012 mol) in CHCl; (5 mL) is added dropwise
over 20 minutes to a stirring solution of 2-phenyl-pyrrole-4-carbonitrile (0.84 g; 0.05 mol) in CHCIs (20 mL).
The resulting solution is stirred 18 hours at room temperature, then solvent is removed under reduced
pressure to obtain a solid which is recrystallized from C2H:C12 (DARCO ftreatment), yielding the desired
25 final product (0.6 g), m.p. = 239-242°C.
Calcd. for Gi1HsBraN2: G, 40.49; H, 1.84; Br, 49.08;
N, 8.59.
Found: C, 39.88; H, 1.87; Br,
48.81; N, 8.48.
30 By the procedure described in Example 24, 26 and 26, 2,4-dibromo-5-(p-chlorophenyi)pyrrole-3-
carbonitrile, m.p. 270-272° C (dec.) is also prepared.

EXAMPLE 27

35 3',4-Dichloro-3-(1,3-dioxolan-2-yl)-propiophenone

Y c1 _CO0.K THF
40
+ BrMg

Ci

0

. 1 0
Cl :
. |
' 0

50 C1i

To a rapidly stirring mixture of magnesium tumings (0.64 g, 26 mmol) in 10 mL of tetrahydrofuran at

§5 25°C in a 100 mL three-neck round boftom flask equipped with a thermometer, a 60 mL addition funnel,
and a nitrogen inlet is added dropwise 2-(2-bromoethyl) -1,3-dioxolane (4.7 g, 26 mmol) in 40 mL of
tetrahydrofuran. The rate of addition is adjusted so as to maintain the reaction temperature below 50°C.
The reaction is then allowed to stir for 1 hour at 25°C. 120 mL of tetrahydrofuran is mixed with potassium
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30 a [err] H = 3-d 4-C d c 147-148 [err]

H 3-d 4-d a - d pgbg 347 hsy B1 H H [err]

d a CH3 H H [err] d d 99-100 [err] H
3-d 4-C d d 74-75 [err] 40 [err] 3-d 4-C
d Gl 34didblofioBEhzpate (5|0 §,22rmmol) untibr a blddket of nitrogen. Theedrighard solutioiCls thenGluickly

99-100 [eistr,a}'\ted away from-he unidacted magnegiur®@(@inings, and3added Riropwisé ]_tQ-tn_ql_Bap[dlyr su]'ring5
CH3 potassiup benzggte suspension-Tiy reaction is fpn alloged to stig for 26 hojre el $5°C. Fifty Ll of H
4- OCF diethy] ether end 15 mi4gf 3) hydraghiofic acid are added-fo the regction mixture godirrlayers separgted. (
72-73 80 The orga[li@ rlqy]ar is washed, with sajurated aqueo[.n% ,sqcium bicgrponate wptil neutral follpwed by,

H_ washing ‘y{:_hdo mL of brin@Dryingdver sodium sylfa§5 rggotary egpogtiogzﬂsld&gsbei somisoli

L M which is ¢ romatograpl'ﬁd over silica gel usigg 31 Qexane-emyta(teger a]s eluentHo give g'l_edjeto-acetﬂ_ cl
a a (419,36-0%’)155 ajwhite solidN'&p. 115-117°C. H 3. 4-Q

d 10C|EXAMPLE 3851' 252

Preparation of 3-(3.4-dichlorobenzoyl)propionaidehyde

16 0 a

| c1 1

C1 (4] HOEC‘COQR
S ———————
:©/\/\<0 } Hy0/ETOH/ @A/\CHO
i ' c1i

Uza c

Ten grams (26 mmol) of 3',4'-dichloro-3-(1,3-dioxolan-2-yl)-propiophenone is added to 30 mL of 0.2M
25 oxalic acid (made by dissolving 0.9 g of oxalic acid dihydrate in 30 mL of water) and 5 mL of sthanol. The
mixture is refluxed for 1 hour and then allowed to 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
ysllow oil which is chromatographed over silica gel using 3:1 hexane-ethyl acetate to give the keto-aldehyde

30 (6.3 g, 75%) as a white solid.

EXAMPLE 29

Preparation of 2-(3,4-dichlorophenyl)pyrrole

35
0
U C1 ” NH4ORC C1i
’ T e T ()
c1 ' H c1
45

To a suspension of 3-(3,4-dichlorobenzoyl) propionaldehyds (6 g, 26 mmol) in 60 mL of absolute
ethanol is added ammonium acetate (4 g, 52 mmol). The reaction is refluxed for 20 minutes and allowed to
cool. Most of the ethanol is rotary evaporated and 200 mL of 1:1 dichloromethane-disthyl ether along with

50 50 mL of water is added. The layers are separated and the organic phase is dried over sodium sulfate.
Rotary evaporation yields a dark brown oil which is chromatographed over silica gel using 3:1 hexane-sthyl
acetate as eluent to give the pyrrole (4.6 g, 83%) as a light brown solid, m.p. 49-51°C.

56
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[err] 3-d 4-C d d 88-89 C1

OCH2 H 3-d 4-Gpo3a7asgBy1 C d 118-120 10

| C=C- CH2 H 3-d 4-C d d

115-116 CH3 'H H 4-C Br CF3
126- 129 EXAMPIE 30 H H 4-C Br CF3
91-92 [err] H 3-d 4-C : d d

118- 120 Frepesation of 5-(3,4-di¢hlorophényl)pyrrole-2-carboxaldehyde 4-C Br Br
104- 105 [err] H H 4-C Br Br
81-825CH3 4-C Br Br
197-201 20 H . H [err] c1 d
c 138-13 H /] \\ [es Br
CF  104-105 1) DMF/PcClg N [err]
[err] 0 [err], oHC H H c17/6-77 25
[err] 4-Cl Br 3 80-81

EXAMPLE 10 30 1-Benzyl-4 ,5-di br foM8°R¢a a, a-trifluoro-p-tolyl)

pyrrol e-3-carbonitrile 35 [err] In a 100 nL flask, 1.5 g of

4,5-di brono-2-(a,a,a-trifluoro-p-tolyl)pyrrole-3-carbonitrile is mxed with
50 5055 L w4 Yo TFoft @m@hyermamidk &Biringl @hider SRbgbhi iR 501 mE Goudll U6EINBHaskSs adddad

Wit h St iphésphdius ddréhikiden(of6amiL, BiSnhha)Sdrogwse A2l sytiigeTThe |selatos, wanas) Zndl bebonasdiligie

(0. 65 g)ysiiw indaedit 3\alicwet togie for 20 minttox bajdre the porkieaise Addition lbE2-{3ubdichlopiEng it .

The f ol Ipyusler( glay nithel). TheOpelige skispedsinh wbich nasiitsi isalloset to stirt fbra30priasssteredieingot h
st art i ngeated ©rs0ad oM@ minutesl ctolutinmé sedimcadetate (1059.182 koendl) impt Sirnl of twatef is latidedi ng
manae; 16 ihe gpolesreaghianayhich és thefcrieedrieistir fpe 2Qnininutes: & bpige pretipitatetisitersfl pfifram she 50 ni
[err] THeackmdeixiure apshairdied for 20 howrs it givedhegsseniiplly Rre adphyde ¢1.1)9. $36InTP 1 G9R 4.

Na OH. Th&&ggg&i C

25 Preparation of 5-(3,4-dichiorophenyl)pyrrole-2-carbonitrile

c1 ' c1
OHC 2L NN
H €l ETOH/H,O0 1

a5
To a suspension of 5-(3,4-dichlorophenyl)pyrrole-2-carboxaldehyde (1.5 g, 6.2 mmol) in 20 mL of water
and 20 mL of ethanol, is added hydroxylamine-O-sulfonic acid (0.7 g, 6.2 mmol). The reaction is refluxed for
[ 1 hour during which time a gray precipitate appears. After being allowed to cool, the reaction is filiered to
\—/  give essentially pure nitrile (1.5 g, 99%) as a gray solid, m.p. 170-171°C.
40 -
EXAMPLE 32

Preparation of 3,4-dibromo-5-(3,4-dichlorophenyl)pyrrole-2-carbonitrile

45

Br Br
£l c1
7\ NBS / \
50 NC ‘ O , NC
H c1 THF . c1

§5 -

To a solution of 5-(3,4-dichlorophenyl)pyrrole-2-carbonitrile (0.5 g, 21 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 diethyl ether. The layers
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55 phase is dried with [err] and stripped. This gives a brown s

Is crystallized from Et QAc/ hexane ' =0.759 = 40. 7% mp. =
deg. C dec. 27  EP 0 347 488 Bl E&Hﬁ%*&fq

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

olid which
145- 147

carbonitrile

[err] A sagpbpar¥d 4nd i GRS Ryet- §ridd Loveli SdaluRy SuNaeN Rbthrp Yévistkation i RNdWRAi By 1 | €
(1.0g, O. éhebatoglapy dver silicd Gad LsieyB:1 oxddd-othly Rbtatd by ellient foalyrd the fdibFocidpyrb (0.81S

sol ut i on 60%)asldedwpedia,asp.cn2s0:@ut oxi de (0.37g, 0.0033 nole) fol
chl oronet hyl ethyl ether (0.312g, 0.0033 nole). The m xture is

about ® hBXAMRAE 3Boom tenperature and then poured into a large v
wat er precipitating the product. The white solid is 20 collecte
to gi ve 1Preppration ofd-phpryipyinieS-carhenitile EXAMPLE 12

4- Chl or o- 3-cyano- 2- (p-chl oroheynyl) pyrrole 25 [err] 35 To a ma
stirred [err] solution of 17.87g gg8.2 nnDI,sé#.CIbq) of

2- (p-cM or ophenyl ) -3- cydRepyReete in SOy dima¢gne i s adde
250. 15g (13.13g real, 1 mol , 2.'0f 5.3{% werght % b
period of 30 minutes. AMNef stirringgat™r0om tenperature for a
m nutes, the reaction solution is pouted into 2200 nL of pater.

resuItL#g m xture is vacuumfiltered to reqove a small ampunt o
solid. The filtrate is acidified éo pH 2 concentrat e HC
br own N

/' 2

| owed by
stirred for
ol ume of
d and dri ed

gnetically

d dropw de

| each over a
further 30
The

f a black

to produce a

25 To a mixture of 5.0 g (39 mmol) of cinnamonitrile and 7.6 g (39 mmol) of (p-tolylsulfonyl)methyl

30

50

55

isocyanide in 35 mL of DMSO and 65 mL of ether is added over a 20 minute period a suspension of 1.86 g
of a 60% oil suspension of sodium hydride (1.11 g; 46 mmol) in 80 mL of ether. The reaction mixture is
maintained under nitrogen for an hour and then diluted with ether and water. The ether layer is separated,
dried over magnesium sulfate, and concentrated in vacuo. The resulting oil is chromatographed on silica gel
using 1:1 chloroform ethyl acetate to give 2.5 g of cream-colored solids. Recrystallization from ether-hexane
affords 1.15 g, m.p. 123-125°C; NMR M86-1077.

Lit.: Tet. Letters 5337 (1972): m.p. 128-120°C.

EXAMPLE 34

Preparation of 2,5-dichIoro-4-phenylpyrrole-s-carbonitriIe

NC NC

+ 502012 —

To a starred 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° G 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
acotate and 40 mL of water, the organic phase is separated, washed with water, and dried over sodium
sulfate. Filtration through a short column of silica gel, rinsing with ethyl acetate, and concentration of the
combined filtrated in vacuo gives 0.95 g of dark solid. Recrystallization from chloroform gives 0.42 g of off-
white crystals, m.p. 195-196°C (dec.).
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solid. This solid is vacuun1fi|tered and the collected solids washed with
water to give 22.41g of a bromn s solidis treated with 100 nL of
5% aqueous sodi um hydroxide to Elssolve he bul k of the nmaterial 45 while

| eaving a smal |l amount of undlssolved bl ack solid. This black solid,

di ssolved into 100 nf = TS wastredwrti—35 nL each Of 5%
aqueous NaOH, water, Mﬂ‘c@ Fgrgﬂm\g The ethyl adetate |ayer is
dried (err), treated{with ¢ reasszeal |, Hiasst ¢rieds.sandct 2eet. ot ary evaporated in
vacuo to give 1.10g [ Fod®h ¥iGbgige; f Hz285D hhdi8h bCo@P?sgl id. This solid is
recrystallized froman ethyl acetate chloroform mxture to give 0.51g (2.4%

ylel d) of raigwiRé fhe%béa%reﬁ@ xempbs b dnd 59 Y- toilofik Q&to s 4rb plobAr&d. PRI Whthddlsr r ol e.
NP 251- o54)5-cibram-uG-dhlordaRongibyrrole-E-Earbbnidie] tHE3 Bro XL‘EP.A%S Rs aamdwe Ly Of
5- br 0MDbrémifein4ioskinG i repISHB RGN HikyiBs aideetrahmmm trl | e

CN D|oxane 10 [err] A sanple of

2-(3%- di chl orophenyl ) pyrrol e-3-carbonitrile (2.0g., 0.008 nole) is

di ssolved in 100 nL of di oxane by warm ™o 40§ . Then the solution is
cooled to [err]and brom ne . 3g, .008 dded. After stirring 1
hour at roomtenperature th ol utlon I $ ed into water and a gray solid
(2.2¢gs 20 88% is collected. ¥236 [err] deconposition. In a
simliar fashion one can prepaln¢ no- 2- (3, 4-dichloro)-3-nitropyrrole
starting with 2-(3,4-dich- |orqj -3-nitropyrrole.

\U 2 Y N X

26 1R X Y mp. °C

4-C1 Cc1 | C 237-240 (dec.)
4CHs | C1 | C1 103-206
4-C1 Br { Br | >245°

30

EXAMPLE 35

- (P~ en - e-3-carbo ate
35

Q

i
@/s%v".c . m/\o/\o NaM
: c:

50

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-chiorocinnamate and 19.4 g (122

55 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 extracted four times with sther
which is then dried over magnessium sulfate followed by concentrated in vacuo. The resulting solid is
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EXAMPLE 14 25 Preparation of

5- brono- 4-chl oro-2- (3, 4-di chl or oy sh? g el e-3-carbonitrile [err] 40

A sanpl e of 5-brono-2-(3, 4-dichl orophen@%"; pyrrol e-3-carbonitrile (0.158g,
0.005 nole) is dissolved in tetrahydrofuran (5 nL). An equival ent anount of
t-butyl ecpetiiiedficin@thyBnedidhete angivet 78eg ef@hvstals,onp.si37-1382d. over ni ght. The
solution is poured into water and the precipitate (0.052g, 30% is

collected. The np is >Pgnpl O]“Ja A.2h Ilar fasﬁl on one |can prepare
2- br onp- 3-chl or 0- 5- (3, lg&;ﬁa Blte 12' ? H+-epyee—by starting 45 with

> bronb- 5. (3, 4. di ohl of bpheny 110853 ) 1N 5880| £51428. | Ep 0 347 488 Bl
LE 15 Prepar ati on| _Foungf | C.61.3. ['& 24 hB3Rol B4 3% HI or ophenyl )- 5

pyrrol e-3-carbonitrile 10 [err] 20 To a magnetically stirred 22 C

sol uti on of Cdceh¥glioh 6f Hie’ mated liquor TorQkb a@gtdlivatbe Rhves afiditibnat lbluds esta? -whigh is carried

chl orofghe:nydt)uqagapomﬂcaioﬂsbmr ponitrile in 100 nL of chloroformis added

dropwi Se over a period of - 30 mnutes, a solution of 0.20 nL (0.62g, 3.88

mrol ., 5EXKBMBERR6/al ent) of bromine in 5 nL of chloroform The addition

produces no exotherm After stlrrl ng at roomtenperature for 3 1/4 hours,

the clear red reacH ion p-chlorophenvl)-pyrrole

15

43
C1, ] ﬁ

25
) mmmaed

30

A mixture of 22.0 g of crude ethyl 4-(p-chlorophenyl)-pyrrole-3-carboxylate from the recrystallization
mother liquor and the recrystallized product from the previous step is stirred at reflux with 150 mL of 10%
aqueous sodium hydroxide for 2.5 hours. The mixture is cooled, extracted with ether, and acidified to give a
precipitate which on collection and drying weighs 11.6 g.

A mixture of 10.5 g of the acid in 100 mL of g-ethanolamine is heated at reflux for three hours. After
cooling, the mixture is poured over 400 mL of ice and the resulting mixture is extracted four times with
L/ chloroform. The chloroform solution, after drying over magnesium sulfate and treatment with activated
charcoal, is concentrated in vacuo to leave a brown solid. Chromatography on silica gel using 1:1 ethyl
acetate hexane gives 4.0 g of a white solid, m.p. 117-118°C.

35
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evaporated in vacuo to give 0.28g of an off-white solid. This solid is
slurried with a hexanenet hyl ene gb 3?p fe m xture to give on vacuum
filtration 0.23g of an off- mhlte f? fy solid. np 262-263 C, dec. EXAVPLE
16 30 Preparation 5-chl or o- 4- br ono- 2- ( p- chl or ophenyl ) -

pyrr ol eeXAmPIE@MI tril e 35 [err] 45 To a magnetically stirred [err] solution
of 1.00g (4.22 mml., 1.00 equivalent) of 5-chloro-2-(p-
chlorophenyl)cyrrole 3- carbonltrlle |n 300 ni, of chloroforn1|s .dded
dropwi se oveE:eRX hio] . SSAas 4 = 2 7
mmol . 1.84 gggt%gient) of bron1ne |n 25 nL of chloroforn1 The addi tion
produces no exotherm and towards the end of the addition, a small anmount of
a solid starts to precipitate. 50 After stirring at roomtenperature for
19 1//2 hours the reaction mxture is evaporated in vacuo to give 1.49g of
an oranglsh white solid. This SO|Id is slurried with a hexane-nethyl ene

chl or®de mixture to gi ve on vacu Yiltration 1. 339 (100% yield) of a
fluffy white solid. np 250-2 dec. 55 30 EP 0 347 488 Bl EXAMPLE 17
Preparation of 5-chloro-2- ( rophenyl) pyrrole3- 5 carbonitrile 10

1
- + (eOC, + CCgignen O [€1T]
15
N
H
c1
\—/ 20
N CHO
H

25

To a mixture of 0.86 g (12 mmol) of dimsthylformamide in 10 mL of ethylene dichloride maintained
under nitrogen and cooled in an ice bath is added 1.49 g (12 mmol) of oxalyl chloride in 10 mL of ethylene
so 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-chlorophenyl)-pyrrole
in 25 mL of ethylene dichloride over a 20 minute period. The ice bath is removed and after an additional 30
minutes of stirring, the mixture is poured into 50 mL of ice-water and 6 mL of 50% sodium hydroxide. The
resulting mixture is extracted with ether and with chloroform and the combined organic mixture is dried over
35 magnesium sulfate and concentrated in vacuo. Purification of the resulting solid by chromatography on
silica gel using 1:1 ethyl acetate hexane gives 0.63 g of off-white solid which is used directly for conversion

to 3-(p-chlorophenyl)-pyrrole-2-carbonitrile.

\_  EXAMPLE 38
40

Preparation of 3-(p-ghlg;gpngnz;)-gxr;o;e-z-garboni-
trile '
45
(o § _ ci

+ HzNOSOsH —

55
CN



To a [err] magnetically stirred solution of 2.40g (11.8 mmol ., 1.00
equi val ent) of 2-(p-chlorophenyl)gp @34pP¥dg @4 €-3-carbonitrile, and 65 nL of
glacial acetic acid is added dropw se by syringe 0.75 nL (1.26g, 9.34
mmol ., 0.79 equivalent) of sulfuryl chloride over a period of 5 m nutes.
Appr oxi mat ek ynbBurerch0s® g (Bif tramol) toh 8-(rechivripbdnyippyrok-2tcaboatichytie dn10 @l Sbvater is
preci pi t stiveed a0diicegboledivile @529 (4Brmmal) of hydmxylanine-Orsulfonic aeid inglOamL of water is slowly
t enper at @Adedf After the agdition.tthescooling dath ésremdved anti the mixierejisshepiedl foe REwingies Op lgeoling,
col | ect edhesietuiting palid jseoliested\apd shovp.tom NMB, tp hecaamixiare ok prgduchangistaging ald dg. 7hisg
cr ude §i énigyre i reagipdgn fthe,fame anagesr with anr piditiong) DAY 9 (42 msoh & 3&4’9"1"%’@59 TSEJWF'V 5 nL
_hot ac?é'Pl"baQ&afﬂ:’QF)“lt% 'P'(rghelm% TB‘*&WY 8- Cder @P“W%M BPARALARE np
258 5-26 jh ;ﬂ'@ﬂl I?%/F{JE %ﬁg matography or silica gel using 1:1 ethyl acetate
2- (3, 4-di &Y eyt A 9"r 1(3$e3carbon|trlle[err] 40 In a 100 mL
fl ask,wz glppé3 -(3,4-dichl orophenyl )pyrrol e-3-carbonitrile is dissol ved
in 50 m HF and 1 equival ent of potassiumt-butoxide is added. This
gives a slightly cIoudy solutlon One eqU|vaIent of neth I |od|de |s t hen
added to the preparstie g : rem » PRRRNY 228
colour. A dryin : tachedtotheflask andlt |sleft to stir at
anbi ents teme#'mn&h#‘%%%ht. 45 The next norning there is a slight
i ght-col oured precipitate in the flask. 50 nL of water is then added and
the sol ution becones clear before a solid precipitates out of the solution.
This solid is filtered out of the solution and conpared to the starting
material by TLC (25% et hyl acgijat e/ hexane). This indicates a ne@isingle
spet Which is faster ng han the starting materi al.. dried in a
vacuum oven at 50 deg. erni ght. The product yield is g or 62%
yield and has a nelting t of 140-142 C. 5Bm®5 31

25

+ Bpa ———

30

To a.mixture 0.40 g (2.0 mmol) of 3-(p-chlorophenylpyrrole)-2-carbonitrile in 25 mL of chloroform 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 pink crystals, m.p. > 250°C.

85

Anal. Calcd for C11Hs BraC1N:

! C,36.62; | H,1.39; | Br,44.38; | C1,9.85; | N,7.77.
(N Found: | C,36.92; | H, 1.32; | Br, 44.62; Cl,9.88; | N,7.50

50

55



EP O 347 488 Bl EXAVPLE 19 Preparation of

4,5-di chl oro-2-(3, 4-di chl or ophe yl pyrrol e-3-carbonitrile 5 [err]
15 In a 50 nL round bottomf%}ssti‘é“ﬁrggI f 2-(3,

4-di chl or ophenyl ) - 1- et hyl pyrrol e- 3- carbonltrlle is mxed with 35 nL of

gl aci al pevetLE@oaci d. The mixture is warnmed slightly with a heat gun to

di ssol ve alT of the pyrrole. To this clear solution is added 2 eq. of
sul furyl chloride b plpette The solutlon is left to stlr at room
t enper at ur &kERa i . : 1ch 1 bropk rrdleeured into

50 nis of W@Eﬁé:ﬁﬁﬁiiiﬁég in a mhlte preC|p|tate This is filtered out and
deied in a vacuumoven at [err] for 3 hours. The resulting solid is
identical by TLC, (25% ethyl acetate/ hexane), and infrared analysis to the
product of Exanple 9. Product yield is 0.36 (56%. 25 EXAMPLE 20
Preparation of
4,5-M chl oro-2- (3, 4- dlchlorophenvl)1 - (2- hydroxyet hyl ) -pyrrol e-2-carbonitri
le [err] [err] 45 To a stirred m xt f 2.0 (6.5 nmol ) of
4, 5-di chl or 0- 2- (3, 4-di ¢ -pyPEdl'se 3{tarbonitrile and 0.88 g (7.8
mol ) of potassiumt&¥ eated at 7 ux in B nL of dioxane is
added; 0.98 g (7.8 50 brbroet hanbl|. THEBRi xTTie is stirred at
reflux for 12 hours, cooled, diMted with 50 of water, and extracted
several times with chlioroform The combined c&horoforn1extracts are dried
over magnesi um sul fate and concentrated in vacuo to | eage a solid which, on

rnlng and dissolving in ethyl acetate, deposits on coqling nostly

o Nng pyrrole. Concentration of the nother |iquor and recrystallization

of the residual solid from 20% et hyl . acetate in hexane gives 0.31 g of a
white solid, np 143-145 C, IR A COQCoHs

c1
/ \

256
gr N
H

30 Ethyl 4-(p-chlorophenyl)pyrrole-3-carboxylate (1.6 g., 0.0064 mmol) is dissolved in tetrahydrofuran (40
mi). N-bromosuccinimide (1.14 g., 0.0064 mmol) is added in small portions at 25-28°C. After the addition
is complete, the solution is stirred overnight at room temperature. The solution is concentrated in vacuo and
the solid residue partioned between water and eother. The ether layer is separated and dried over
magnesium sulfate. Work-up of the ether extract leaves 1.9 g (80%) of a white solid which is purified by

35 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,

W, Caled for C13H11BrC1NO2:

40 C.4750; | H,334; | N,4.26; | Br,24.33; | C1,10.80.
Found: | C,47.39; | H,3.38; | N,4.12; | Br,24.29; | C1,10.77

EXAMPLE 41
45 T ————————
e of 5- =4-(p—=chlo e-3=
carbo ic_acid
50
CO0C,Hg - COOH
55 C1 Cl
]\ 1\
+ 10%Z NaOH ——>



55 32 EP O 347 488 Bl Anal. Calc'd for [err] C 44.57, H, 2.29; N,
8.00; d, 40.57. Found: (Agm 33 ' .77, H, 2.29; N, 8.06; a4,
40. 14. 5 EXAMPLE 21 10 Preparati (J)%S%?‘ﬁ%g-édlﬁchl or o- 2- (3, 4-di chl orophenyl)
pyrrol e-1, 3-di carbonitrile [err] 20 [err] 30 Potassiumt-butoxide (617 ny,
55 mol ) i setqll68mmoa-(ReidropRer i yerold-3%arbeky ate 150]., 046 Ynidh) isdadBedio @08 ML @f %
(3, 4- di clabduind pyesxide ) day rie0Siry( Hoafed t@) refibx. AN gverything NpedFsOtdSdisbbibe hd (mistlrp . is

Af t er 30 retiiniet t #@Sadditiorab K0 inintes.OThe Cryiain@ e Itodded) itaslex! 4riniStBe Hitlyate SacidifiediOithy white THF
(1 nl) i preeigithis0(8.0 BhE8%)dacdleatad andl Hiadr Thei sslidstias el >205 * € @odrari MM dds ERMBOR which
over ni ghshowdpthe pwiolpeproton it 7&Ade dhé mass spactiyny i wlap aensistent, foll kemenobiovineted s
tyeated weropeupdht er and 35 extracted with ethyl acetate. The organic |ayer
is washed with water and saturated sodiumchloride and dried (err).

Evapor at ESAMBER2crystal | i zation of the residue fromethyl acetate gives
while crystals (1.07 g%' 250.5-252.0 C, 1 R_(nujol 55, 2245 [err] Mass
spect r'fim 331. 9 Rxepaxsa — Brchderopfenyl) pyrrosie

16 COOH
c1--<: :}-13 c1
/ \ HoNCH,CH,0H : / \
. N
Br H

5-bromo-4-(p-chlorophenyl)pyrrole-3-carboxylic acid (8.0 g., 0.026 mmol) is added to aminosthanol (24

mL) and the slurry slowly warmed to 110-120°C and held at that temperature for 1 hour. The solution is

25 cooled and poured into water and extracted with sther. The ether extract, by thin layer chromatography

(75/25, hoxanelethyl acetate), shows a major fast moving spot and a slower moving minor component.

Work-up of the ether leaves a dark solid (4.0 g., 56%) which is 2-bromo-3-(p-chlorophenyl)pytrole and is
used immediately to prepare 5-bromo-4-(p-chlorophenyl)pyrrole-2-carbonitrile.

30 EXAMPLE 43

35
o/ : OME
40 €1 + C1SO.NCO + DMF —» ©F
/A 2 / \
eN
Br H Br §
45

A freshly prepared sample of 2-bromo-3-(p-chlorophenyl)pyrrole (4.0 g., 0.015 mmoi) is dissolved in dry

dimethoxysthans (25 mL). Then while holding the temperature below 25 °C, chlorosulfonyl isocyanate (3.08

g., 0.022 mmol) is added. After stirring overnight, the solution is treated with dimethylformamide (6 mL) and

stirred for 3 hours. Finally, the solution is poured into water precipitating a brown solid (3.8 g, 90%). Dry

50 column chromatography (80/20 hexane/ethyl acetate) yields 1.4 g (33%) of white solid with m.p. 202-
204°C.

Calcd for C11HgBrC1N;:

55 C,48.90; | H, 2.13; N, 9.95; | C1,12.61; | Br, 28.39.
Found: | C, 47.20; | H, 2.09; N, 9.80; | C1,12.36; | Br, 27.42.




C, 43.54; H, 0.91; N, 12.70; d 42.85. Found: C, 4362; H, 0.93,

N],c 12.63; O 41.95. 45 50 55 3%p g asfagg g3’ 488 Bl EXAMPLE 22 Preparation
o]

4,5-Di chl oro-2- (3, 4-di chl orophenyl - 1- (3-i odo- 2- propynyl ) - pyrrol e- 3-car boni t
rile 25eXamrE®#i rred m xture of 1.91 g (5.5 nmol) of

4,5-di chloro-2-(3, 4- dlchlorophenyl) 1-(2- propynyl) pyrrole-3- carbonitrile
in 500 nmL of neth nol ' d nL ) : Lde and

then 0.70 g=EP: R ‘ e [2 fours and
then=h0|dlggggggggggugyted mnth 200 nL of mater The preC|p|tated sol i ds
akescol l ected and recrystallized fromnethanol to afford 0.51 g while
crystals, mp. 115- 30 [err] This reaction is also applicable to the
conversion of any of the formula IIl, 1V, V, VI or VIl substituted N
alkyn%larylpyrroles of the present invention to N-substitutedg,

3-i od | pyrrol es of saiodokawenti XMPLE 2235 Preparation
of 2-(3, 4-di ciff ¢, 5- dFi BiopyTTOTe= 3- C oY

N—|odOSUCC|n|n1de gﬁ nol,) is added slo

15

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
/20 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. 191-194°C.

25 Calcd for C11HsBra C1N2:
C,36.61; | H, 1.38; N, 7.76; | C1,9.84; | Br, 44.3.
Found: C, 37.46; H, 1.25; N, 741; | C1, 9.53; Br, 42.99.
30

EXAMPLE 45

Preparation of 3-(3,4-dichlorophenyl)-4-nitropyrrole

35

b T A aihe

c1 CHy

40
c1
Cci
45 <
L

50 - N

Sodium hydride (2.66 g of a 60% suspension in oil is rinsed with dry sther; 66 mmol) and suspended in
150 mL of dry ether. To this mixiure is added over 15 minutes a mixture of 12.0 g (6.5 mmol) of 3,4-
dichloro-g-nitrostyrene and 10.8 g (5.5 mmol) of (p-tolylsulfony)methyl 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.

55
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carbonitrile(3.0 g, .0127 nol) in 100 mM of THF. The reaction is stirred
several hours at 25 Cuntil thin Iéysr 9&&9 tography (silica gel;

100: 100: 1-et her: petrolium ether:acetic aC|d§?Shoms conpl etion. The m xture
is evaporated in vacuo to give a residue containing the pyrrole and

succi ni m Owe rebhigngCT0.60¢ o erlideChorbductds perfibd B chrdmardfhphil-orDéilice lgBBising ack: £ RadtR of
with 5 x 40rofoim efd atigd auotateOA 7200k frabidn Sereéry stllizbdiifom dHivRoidinldmiyl dcstate hb@kb BV Er
55 Na2SO4ivail@ g=of agliow atlid dn.p18v-3816 (deo.).l eave 2.0 g (32.3% of a grey-brown
solid with np >230 (| oses purple vapors). 34 EP 0 347 488 Bl EXAMPLE 24
Preparafi on of 2-phenyl-1-gy I trite [er]] A solution of
ackylonitrile (0.65 ni; O.ClﬂﬁgF?agﬁémﬁﬁ¥?$§tb' '

met hyl si | yl ) net hyl - S- met hyl|- benzeh&t4678i nittass (M. 9099: |0. 01 nol) in THF
(100 nL) is cooled to -5 C L8 | Ec®B9€el ShE6%Hak N:9TUndér a nitrogen purge,
a solutjon of tetrabutylamoniumfluoride (1.0 nL of a 1 N solution in THF)
and THF (20 nL) is added 20 dropw se over 30 m nutes The solution is
stirred arRXAMBEE®0 ninutes at [err] and then allowed to warmslowy to
anbient. Stirring is continued another 18 hours, and then solvent is
renoved urteRRaration¢f 3 a-Bichipre-3<34-dichloripheny-dinittopyrols partiti oned between
ether/wgter and the water |ayer extracted with fresh ether. The conbi ned
organic layer is washed with watgy, then saturated sodium chl ogpde. The

d cooling the filtrate c ¥ precipitation
[ e spectral
e[J. Og.
5.88; N, 16.47.

he mat eri al
for [err]

"‘SOECIa-—"

25

To a mixture of 3- 3,4-dichlorophenyi)-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
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 chioroform 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° C(dec.).

30

40

50

55
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16.39. np = 95-97[err] 30 EXAMPLE 25 Preparation of
2- phenyl - pyrrol e-4-carbonitrile
NC [err] 45 Under a nitrogen pur%ﬁg“‘%;“m831
2, 3-di chl oro-5, 6-di cyano- 1, 4- bonzoqui none (0.23 g; 0.001 nol) and 2-phenyl
-1- pyreEghipee4y- carbonitrile (0.17 g; 0.001 nol) is dissolved in
1, 2- dlnetﬁoxyethane (13 m) to forma clear orange solution. Pyridine (0.08
; _|s added i n | cau5|ng a sllght exotherm (to
ca. 50 28 = R e } & ? SRCBY L APYEE DAL ACATNA=Nt e. The
suspefisi on |§;§;11_ed at roon1tenperature for 18 hours durlng which tinme
ch of the solvent evaporates. The browni sh sem -solid residue is
partitioned between ether and a hal f-saturated sol ution of sodium
carbonate. The red-brown aqueous | ayer is extracted twice with ether and
t he conbi ned ether layer is washed with fresh water, then saturated sodi um
chl or’de. After drying Gith MySO4, solvent is renoved under reduced
pressure to obtain a 85 white sem-solid. This material was recrystallized
from et hyl ene pfide (DARCO treatnent) to. yield | avender crystals (0.1
g). The identi s obtained directly in a S|ngle0ﬁ?ep by

. . +( e .
(trimethylsilyl) benzenetﬁlgpnlégi% %S|ng t et rabut yl amoni um
fluoride catalysi Sl EP O 347 488 Bl to the prepgration of
2-phenyl -1 -pyrroline-4-carbonitrile described previously).

2 CN

25 Ne

C1

30
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 chlorosulfonyl isocyanate
(3.39 g, 0.024 mole). The addition is exothermic and some cooling is necessary. After stirring 3 hours at
room temperature, dimethyiformamide (6-7 mL) is added and the solution is stirred 4 hours more. The
35 solution is then poured intc 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:

: Ny

NC

oz

55



Calcd. for [err]: C, 78.57, H 4.76; N, 16.67. Found: C, 78.65; H 4.70;
N, 16.43. mp. - 155-158 Jerr] 5 ﬁg(@gg*ga 4 Preparation of

2, 4- di br ono- 5- phenyl pyrrol e- 3-carboni e 10 [err] 20 Under a nitrogen
purge, a solution of bromne (0.6 nL; 0.012 nol) in [err] (5 ) is added
dropwi se over 20 minutes to afsfTT{T U bur’)utlun of
2- phenyl - pyrrol e-4-carboni tri 0 §An M ool ) in [err] (20 mL). The
resulting solution is stirred|BLithowd at Pzasrmtel‘perature, t hen solvent is
renpved under reduced pressuréH o pHtQGFa 1856190 tC \thi ch is recrystallized
from[&err] (DARCO treatnent), |\ el ¢li4rfffat hel@¥a8pt@d 25 final product (0.6
gl mp. = 239-242 [err] Calcd. for [err] C, 40.49; H 1.84; Br, 49.08;
N, 8.59. Found: C, 39.88; H 1.87; Br, 48.81; N, 8.48. 30 By the

pr ocedur eexdmee 4ded i n Exanpl e 24, 25 and 26,

2, 4-di br6_—5—(— chI or ophenyl )pyrrol e-3- carbonitrile, mp. 270-272

[err] (Bec.) il \D wl)pvrrole=2, 4=

3, 4D|chlor-- 3 ' P [err iS To a rapidly
stirring rﬁx@.immmumturm ngs (0.64 g, 26 mml) in 10 L of
tetrahydrofuran at 55 [err] in a 100 nL three-neck round bottom fl ask
equi ppgd with a thernoneter, a 60 nlL addition funnel,

CN B CN

Dioxane
N + gra —— NC +

EI c1 “ C1

25

A sample of 5-(p-chlorophenyl)pyrrole-2,4-dicarbonitrile (1.0 g, 0.004 mole) is dissolved in 20 mL of
dioxane and a solution of bromine (0.8 g, 0.005 mole) in dioxane (10 mlL) is then added thereto. The
solution is stirred several hours at room temperature and then poured into water precipitating a white solid
(1.2 g, 100%). The solid has a m.p. >225°*C and a mass spectrum of a sample gives a pattern consistent
with the desired structure.

Following the procedure set forth above in Example 48, the following additional compounds are
prepared:

Br\ CN

NC

N
H

50

R L m.p.

3-C1 | 4C1 >250°C
H 4-OCF3 218-223°C
H 4-CF3 239-241°C




and a nitrogen inlet is added dropw se 2-(2-bronoethyl) -1, 3-dioxolane (4.7
g, 26 mml) in 40 nL of tetrahygpqf s47343s ghhe rate of addition is adjusted
so as to maintain the reaction tenperature below [err] The reaction is then
allowed to stir for 1 hour at 25 C. 120 nL of tetrahydrofuran is mxed with
pot assi exaMiE 49 EP O 347 488 Bl 3, 4-di chl orobenzoate (5.0 g, 22 mmol ) under
a bl anket of nitrogen. The Gignard solution is then quickly decanted away
f r om t hBrepanatio@oftbesghoferameiileum t ur ni ngs, and added dropwi se to the rapidly
stirring potassium benzoate suspension. The reaction is then allowed to
stir &#or 24 hours at 25, C Fifty nL of diethyl ether and 15 _nL of 3N
hydyochloric acid are addd¥l to the reaction mixture and the Cdyers

separated. s The organygc |layer is washed with saturated aglieous sodi um

bi carbonate until aeupfal fol IWCb@Cb@éz&ashi ng with 10/nm of brine.

Dryi ng over sodi Sul fat e, are—+etary—evaPorati on yl etds bei ge sem solid
whi cH%i s chronmgfogr aphed over si Kid#BBel using 3: NGexane-Brhyl acetate as
eluent to give tThe keto-acetal (4.3 g, 60% as a white solid, mp. 115-117
C. 10 EXAVPLE 28 Preparation of 3-(3,4-dichl orobenzoyl ) propi onal dehyde
[err] Ten grans (26 nmol) of

3", 4’45 di ClyYn@drQrnrolgdn prgdl RenBlomied15/8 ¢:-0Y A& iR IAER ¢1%8 n\Lf isHa&l& o tréHud QeslibingOf

0. 2M 25in0x@iédr Goldtioh.0A INIEE ofBforklheS @@ Vl; 02 rhbiyIn GHOE (28XAl) i€ adtiBd drophibyslersee 1 n
30 L oinvies, eéshitimy A aBloWldedlorigtibridhg lacidi M 183t )pkpsr)Burhds bolf leibasd. TRrsolltioA@uUr and
t hen al tefined ahidthet QO Iminutds,Sduring whitretitd mastadi tHeScolod bl heer disgharged. Etle @blltioand 100
mL of dtaielydnd esblent is senislet dndat esdacedi dréesit) ledvingfanSantter all @wbight] @pppaxBnateddi UM
bi \ea(rzb)othadsraicaﬂdneardmmnmﬂe& The pihis atisetted ral bulthie-bolb gistilation{h 2 sen Hy), maintaaingver
magnesi thentempefatyrecheloot28 t§ (abovaiiat peintomrapid deadmpesition sfgoalesiahasturg)vA eani-selidiich i s
chr onat ojinediwbigh gowly foyny 3 waxy.cpenber polidam-p3- 4B-478Gane- et hyl acetate to give the
ket o- al dehyde 30 (6.3 g, 75% as a white solid.

Calcd for C4HBrN:

C.3057; | H,064; | N,17.83.
Found: | G,29.13; | H,0.75; | N, 16.94.

25

80 EXAMPLE 50

Preparation of 2-phenyl-pyrrole-3,4-dicarbonitrile

35

CN

~ b
-/ —_—
“ — + TMS ——'\N)—@
NC Br
© NC CN
% HMPA/3 equiv.H,0
NH . € e

(-TMS,~HBr ,~CH4SH)
55

Under a nitrogen purge, a solution of bromofumaronitrile (4.7 g; 0.03 mol) and N-({trimethylsilyl) methyl-
S-methyl~benzene-thioimidate (7.1 g; 0.03 mol) in hexamethylphosphoramide (HMPA) (35 mL) is stirred at

50



EXAMPLE 29 Preparation of 2-(3,4-dichlorophenyl)pyrrole 35 [err] 45 To a
suspensi on of 3-(3, 4-di chl or obenzgy hapigygpnal dehyde (6 g, 26 mol) in 60
nm. of absol ute ethanol is added anmoni um acetate (4 g, 52 mmol). The
reaction is refluxed for 20 m nutes and allowed to cool. Mst of the

et hanol ir®nr BihparstureMa g Ginglb @artiam) grat@((D.6 miL); @f09 ol icladeibd, eaghew inheithaHMBASH k).

et her al Ghg solistich aibsb Onmediatsly begine rto iegottmeciolettle tehiperatugey @pidly areashinge 1004t kadoraind
t he or gasubsidipnathe resultio flasicired \selntion dsddliawadsta Isfirzat @mbist ttemperatuengfiohasisi Bowrigd 6 ds a
dar k br ovirctisn|mixiip eno prsice/mates mirtese resylts drua gmumy rasterialwhicheiowly yleldlg aglisgreet beige
hexane? etSpiifl Thiceateriabis galleglpd, by fitration ﬁ;ﬁ,\r@slleﬁ &ty ol water aS dripd @n thg Jier. After fyrthey ght
bxomwn soldng (Yﬁc“)ﬂ‘.m opgn:cpP * @), the material is twicp regrysialtized fram 3 Hablz ARBIGO testsnll inayield | on
of 5- (3, AYRPAIPophenyl ) pyrrol e- 2- car boxal dehyde [err] 15 To 10 nL of

di et hyl f or mam de stirring_l.Ln.d.aL_n.L_L_Lo.g.an_l_n_.a__E.Q_m_.iound bottomflask is
added phosphorus oxychl or i|dealdd@or@:atNs: 6. 5 nmol ) dropwise via syringe. The
sol ution, warnms and becong . t|is allowed to stir
for 20 m nutes before the . J?, 4-di chl or ophenyl ) -
pyrrole (1 g, 4.7 mol). F - - bsults is allowed to
stir for 30 m nutes before being heated to 50C for 40 m nutes. A solution
of sodisum a®&t 5t'&fP0Cy, 122 mmol) in 15 nL of water is added 20 to the
cooled r h which is then allowed to stir for 20 m nutes. A beige

precipit Yltered off fromthe
Preparation of 2-bromo-5-phenylpyrrole-3,4-dicarbonitrile
' 2
NC CN NC CN
25 7\ Br,/CHC1, / \
NA > Br °NA
30

Under a nitrogen purge, 2-phenyl-pyrrole-3,4-dicarbonitrile (1.4 g; 0.0075 mol) is added to CHCIls (35
mL), much of the solid dissolving. A solution of bromine (0.4 mL; 0.008 mol) in CHCls (5 mL) is added
dropwise over 20 minutes. Initially the color is discharged rapidly, but as a new, gummy solid begins to
precipitate, the color remains. After stirring 30 minutes at ambient, the mixture is brought to reflux, resulting
in @ much more discreet solid. After refluxing 90 minutes, the reaction mixture is cooled and an aliquot is
_ removed and analyzed (HPLC), showing ca. 60% starting material still remaining. In a single portion fresh
W, bromine (0.2 mL; 0.004 mol) is added, and refluxing continued another 45 minutes whereupon an aliquot
shows 10% starting material remaining. Another fresh portion of bromine (0.2 mL; 0.004 mol) is added to

35

0 the refluxing suspension and refluxing is continued another 30 minutes. The suspension is cooled and
stirred 18 hours at room temperature. Solvent is removed under reduced pressure to yield a greenish solid
which is extracted with hot CHCls, leaving behind a dark residue. The exiract is treated with DARCO and
filtered hot. The clear yellow filirate quickly began to deposit a white precipitate. After cooling to -10°C, the

5 white solid is collected by filtration.

Calcd for C12Hs BriNa:
C,5294; | H,221; | N, 15.44; | Br, 29.41.

50 Found: | C,5164; | H,235; | N,1491; | Br, 28.69.

m.p. = 225-258°C.
65
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reaction mxture and air-dried for 20 hours to give the essentially pure
al dehyde (1.1 g, 95%, np > 200 épe(;%bWLE 31 25 Preparation of
5- (3, 4-di chl orophenyl ) pyrrol e-2-carbonitrile [err] 35 To a suspensi on of
5- (3, 4-di chl orophenyl ) pyrrol e- 2-car boxal dehyde (1.5 g, 6.2 nmol) in 20 nL
of wat eexaMrRLEZ2 nlL of ethanol, is added hydroxyl am ne-O sulfonic acid (0.7
g, 6.2 mol). The reaction is refluxed for 1 hour during which tine a gray
pr eci pi Papaatiop pi?xS 4-DicAbtopheny)ei-nittpperrdlesieagbonitilec ool , t he reaction is filtered
to give essentially pure nitrile (1.5 g, 99% as a gray solid, mp. 170-171
[err]5 40 EXAMPLE 32 Preparation of
3,\4-.di br onp- 5- (3, ANi chl or ophenyl ) pyrrol e- 2- car boni
sol ution of 5-f - di chl or ophenyl yayrs akgog 2=£ar 2%
in 20 nL of te & drafyran under nitrogeéen is_ aedtigd
N- br onmo- succi ni | de Q.c@d.- 2 mmol ). The r %8t i on
30 ni'hutes before the
ether. The |l ayers 38 &6 0 347 488 Bl are separated and f organi c | ayer
dried over sodiumsulfate:” Rotary evaporation is followed by chromatography
over silica gel using 3:1 hexane-ethyl acetate as eluent to afford the
di brggopyrrole (0.5 g, 60% as a brown solid, mp. > 250 * C
2-(3,4-Dichlorophenyl)pyrrole-3-carbonitrile (3.0 g, 0.013 mole) is added to acetic anhydride (50 mL)
and 90% nitric acid (0.8 ml) 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.
\—V20 After stirring 1 hour the mixture is fillered 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 yellow solid with m.p. 228-231°.

(r:'llle 45 [err] 55 To a
rile (0.5 g, 2.1 mmol)
RO tH-aW Se

ecLat 25, C for
of di et hyl

Caled for C11Hs Cl2N3 O2:

C, 46.80; H,1.77; | N, 14.89; | Cl, 25.17
Found: | C, 48.50; N, 1.986; N, 14.27; | Cl, 24.30.

25

By the same procedure, starting with 2-(p-chlorophenyl)pyrrole-3-carbonitrile, 2-(p-chiorophenyl)-5-

80 nitropyrrole-3-carbonitrile is obtained, m.p. 201-206 ° C. Also, 2-(p-trifluoromethylphenyl)pyrrole-3-carbonitrile
gives 2-(p-triflucromethylphenyl)-5-nitropyrrole-3-carbonitrile by the above procedure. This compound has a
melting point of 164-165.5°C.

EXAMPLE 53
35 ———————
Preparation of 4-Bromo-2-(3,4-dichlorophenyl)-5-nitropyrrole-3-carbonitrile
/
Br CN
40 CN
dioxane
/] \ _ + Brg ————> 7\
0,N 0N™ N
H Ci
4 H cl

c1 c1

50

2-(3,4-Dichlorophenyl)-5-nitropyrrole-3-carbonitrile (0.5 g, 0.0017 mol) is dissolved in dry dioxane (10
mL). To this solution is added bromine (0.28 g, 0.0017 mole) in dioxane. After stirring overnight, the solution
is poured into water precipitating a tan solid (0.54 g, 88%). Recrystallization from acetonitrile (5 mL) gives

55 0.28 g of tan solid with m.p. 195-200°C.
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6 EXAMPLE 33 Preparation of 4-phenyl pyrrole-3-carbonitrile [err] 25 To
a mxture of 5.0 g (39 nmml) of cepgygpasdpy!l e and 7.6 g (39 mol) of
(p-tolylsul fonyl)methyl isocyanide in 35 nL of DVBO and 65 nlL of ether is
added over a 20 mnute period a suspension of 1.86 g of a 60% oi |

suspensi on of sodi @a'gygf%q,‘ ﬁ‘é‘ﬁ!ﬁ”ﬁéﬁg_mﬁ_pgggn_b s )Qm_rm1teﬂénTgﬁ ut ed

reaction mxture i
with ether and wat pr. Thé @8H%%E || Byiet0: i| N.J&pUr jaBed1%ir]i @d19%¥ef nmagnesi um
sul fate, and concehfeuded G A64Baquid.1-2Phe¢ N.asbt| Bo2W8¥ |i @ ¥@RBoat ogr aphed on
silica’gel 30 wusing 1:1 chloroformethyl acetate to give 2.5 g of
ckeam col or pshowifly kidSaboleroosdiing ok EXaiple0ss, bitosRriighwith- H@XcABRpIRhYIFS-Sigoprolés-0,
m p. 123-cerbohiiferglved\VitolB 8-(pLéhbrophdnlyii-5-hitrdpdrole-b-Edrbdditrie, mp3 780L1BEYCR) . m p.
128- 129[err] EXAMPLE 34 35 Preparation of
2, 5- di chl EXAMPUE Bhenyl pyrrol e-3-carbonitrile 40 NC
NC [erra] 50 To a starred mxture of 0.66 g (3.9 nmml) of
4- pheny| pBrBddlichlodphe aboplilenl of dry THF cooled to [err] with an
i ce-water bath is added froma syringe 0.66 nL (1.11 g; 8.2 nmol) of
sul furyl chloride over a 4 mnute period. The m xture ga mai nt ai ned at
5-10[eksr] for an additional 45 m' nutes and then stirr, an adght I onal

' ' S poured
3 gni c phase is
separated, washa® w and dri ecower Nodi urﬂ sul Filtration
t hrough a short colu ca~gtl, A%PAsing with ethyl“e &, and
cohetnex ation of the conbined filtrated in vacuo gi ves 0. 95 g of dark
solid. Recrystallization fromchloroformgives 0.42 g of off- white
crystals, mp. 195-196[err] (dec.). 39

To a suspension of 5-(3,4-dichlorophenyl)pyrrole-2-carbonitrile (1.2 g, 5.1 mmol) in 26 mL of acetic

anhydride at 30° under nitrogen, is added dropwise 90% nitric acid (0.3 mL, 5.1 mmol). The reaction
exotherms to 45°C and becomes a green solution. After being allowed 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 acetons. 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.

25

EXAMPLE 55

3-Bromo-5-(3'4-dichlorophenyl)-4-nitropyrrole-2-carbonitrile

_ L

To a suspension of 5-(3,4-dichlorophenyl)-4-nitropyrrole-2-carbonitrile (0.6 g, 2.1 mmol) in 10 mL of
dioxane at 25°C, under nitrogen, is added dropwise a solution of bromine (0.3 g, 2.1 mmol) in 5 mL of
dioxane. The reaction is allowed to stir overnight. Addition of 50 mL of water causes precipitation of a
yellow solid which is collected and vacuum oven dried (60 mm Hg, 45° C) to afford the brominated pyrrole

50 (0.7 g, 90%) as a light yellow solid, m.p. >200°C.

EXAMPLE 56

-({p=— (o) -2 i fluoromet -2-0Xazo0 =5~=one
&5

In a single portion, trifluoroacetic anhydride, (1.7 mL; 0.012 mol) is added to powdered 2-(p-
chlorophenyl)glycine (11.4 g; 0.06 mol), causing an immediate exotherm to about 40°C, a yellow color
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EP O 347 488 Bl1 Anal. Calcd for C, 55.72
29.91. Found: C, 55.66;
procedures of Exanples 33 and 3
the synthesis of 2,6-dibrono-4- (p chl orophenyl ) pyrrol e-3-carbonitrile,
pr ocedubmhirgfon Eaeaéméoe oBthe isslidf A theomBREirelis 56wy Rea@aitd1? *iCim6te GKié Bolitl AissoRps RCE
sul f ur ydn cednbermtdecinARithé 6d1ia dissotedi wpmtkimatdly £ Rufs] anlithedtiag islcortibued another hour.

R Solvenf is reméved under reducqdepréssurd ofCh rotary @laporatail Toluene is2twice 2dddd (aokk Gmpveder I |
C1 Clunder redut@BpragtredbuCthe odoBof trifluBoacetic-ackiB [still pVideBID TR HéiPY BerBsolidt fyipld  4-
(- chisor thepkedieay| Pprity yA0ROPEHRL.CE isrthrosbpiesitdenti®8 cpmpqupd FT i used iImha naxt sephitteuts3 g
of_a 609thsoelirigetiany dr i de/ oi | suspension in 200 nL of dry ether under
nitrogen i s added froman additional funnel a m xture of 23.5 g (122 mmuol)
of eth roci nnamate and 19.4 g (122

H 2. 55;
74& 169 , 29.97. Follow ng the

3# PI ow ng anal ogs are prepared. For

t he

[err] N, 11.82; d,

10 . -{p~chlo -5=(triflu et

15 :

4-(p-chlorophenyl)-2-(trifluoromethyi)-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 resulting
solution is stirred 18 hours at reflux under a nitrogen atmosphere. Cooling the red/brown solution to -5° G in
an jce-acetone bath causes the formation of a precipitate which is collected by filiration and washed with a
small portion of cold nitromethane. The resuiting tan solid is recrystaliized 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 aryiglycine in the procedure of Example 55 and following the procedure of
this Example, the following 2-aryl-5-(trifluoromethyl)pyrrole-3-carboniirile were prepared:

25

CN
/ \ R
? CFa N
L
35
R L m.p.°C
H H 215-218
— H | 4CHs | 191-193
40 H 4-0CH; | 168-180(dec.)
3¢l | 4-cl 245-246(dec.)
H 4CFs | 218219
% EXAMPLE 58
e on of 4- =2=(p~= e =5=(tr oro-
50 et ole=3- itri

Under a nitrogen purge, a suspension or 2-(p-chloropheny!)-5-{trifluoromethyl)pyrrole-3-carbonitrile (1.6
g; 0.005 mol) in acetic acid (25 mL) is heated, all the material dissolving to a clear solution at about 60°C.
A solution of bromine (0.8 mL; 0.015 mol) in acetic acid (10 mL) is added dropwise over 15 minutes to the
refiuxing. solution. The solution is refluxed 6 hours then allowed to stir 18 hours at room temperature. The
HPLC of the reaction mixture shows about 80% conversion to product. The mixture is heated back to reflux
and more bromine (0.5 mL; 0.01 mol) in acetic acid (5 mL) is added dropwise. After refluxing another 3

55
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55 mmol) of (p-tolylsulfonyl)nmethyl isocyanide in solution in 180 nL of

et her and 80 nL of dinethyl sul foni dition tinme is about 20 m nutes
and results in gentle refl uxing oﬁ&%‘l—;mhﬁg?jre. After another 10 m nutes
stirring, the mxture is diluted with 100 nL of water. The mi xture is

ext r act edndufithe taiidiBiSshiWst 1959 B&Wer¥ib 1 Iprdasct.t1RE Poablioh RCLoBNE landTEHBATShdvBa Bridbil at e
fol | oned Ryuced presuty éit £tahyNeviitrdisd to diln & a&k biel Bgid STHlUeb is 2ddbd to the Infdale 37
488 Bl r engakdainddr zaiilcddrppsssud, byt thn@lotlbfabdtio ratidl etillt remaisy Thelentive gnatekial Gy gissbiadds,

m p. [ errip hahtalueneGz$ o) focar tufbielr sojutidn which is treated with DARCO filter and filtered. The kght Biak 53;
H, 4.815 soltn depsits a wiike solldlugd@ coolfgLin dmbient.@ftercsbolBg jn the-freeger, 1 solid iklcollect@Pby
Cl\_14. 57firaliom caphed aith bexanss. anf driedoentibe filter. durther drging infrevagyugnsaven bt 484€ iperides

| eaves adip Progysh(1-2 arpe6Q¥s thegrotigpl); pip- P4-2801G(desd 10 on to the saponification
step. EXAMPLE 36 Preparation of 3- (p-chlorophenyl) -pyrrole 15 25

[err)\ Anal. Calcd for Cy2HsBrCIFSH,: 30 A mi xture of 22.0 g of crud]e et hyl

4- (p- chA? or ophenyt=py te—3 1b Miﬁu%j e g1 1[' n -not her
li quor and the r sﬂﬁﬁfgd E‘rrojgpdt fgr m t f:ikl E1§1525'te51' stirred at
reflux wth 150 LEPSE |Sadi =TTy DA S v A 1018, 8%k s The
m xture |Is cooled, extracted with ether, and acidified to give a

preci pi,} at e Butbragtinating teepdppopiatepdardidiritihiorpmetyylingirdhd cattioniBiley obtaipediby thermeocedure] 0. 5
g of the @dempie57 aeoding ¢ofthe abeyeTagirs hpfoliewingsadiitionelepareplesagefreprefior t hr ee
hours. After cooling, the m xture is poured over 400 nL of ice and the
resulting mxture is extracted four tines with

U Br CN
I\ -
® CF3 ﬁ
L
%0
R |1 m.p.*C
H | H 235-238

H 4-CH; | 244-245
3-Cl | 4-Cl 218-223
H 4-CFs | 225-226

35

40

50
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chl oroform The chloroform solution, after drying over magnesi um sul fate
and treatment with activated chﬁ,%,“g concentrated in vacuo to | eave a
brown solid. Chromatography on silica gel using 1:1 ethyl 40 acetate hexane
gives 4.0 g of a white solid, mp. 117-118, C. 45 50 55 41 EP 0347 488
Bl EXAMBAMABE s&r epar ati on of 3- (-chl orophenyl - pyrrol e-2-caboxal - 5

dghyde Terr] To a mixture of 0.86 g (12 mmol) of dinmethylformanide in 10 niL
of et hyPrepagatioh afl2Héchisiephonyl)-Sitrifunadsthyhplemwledidtdicaeniriand cool ed in an ice bath

is added 1.49 g (12 mwol ) of oxalyl chloride in 10 nL of ethylene 30
iod of 25 mnutes. The ice bath is renoved, the
additional 15 mnutes and recooled in an ice bath. To

Qf

di chlsori de over a p
mxiure is stirred
this mxture i H.8ddeéy 1.5 g (8.5 mmol )0
mL of ethylene dicC OHde over a 20 min
and after an addit]onal nyt es

50 n® of ice-watg ég‘grff@ag 509
is extracted wt er andopp th
m xture is dried "oy +<ul fate and concentrated {n vacuo.
Purification of thpe resulting sol'id by chromat ography on silig¢a gel using
1:1 g} hyl acetate texane gives 0.63 g of off-white solid which is used
directly for conversion to 3-(p-chlorophenyl)-pyrrole-2-carbofitrile.

?’h‘e mxBare is poured into
rumyny go Jhegasul ting mixture
of orm and the corrbl ned ¢rganic

- (p-chl oroph=swyl! ) -pyrrole in 25
erfl o ice bath is renoved

EXAMPLE 38 N =3 =N
F PN
. \
20 I F
NH
cl1

25

Trifluoroacetic anhydride (3.1 mL; 0.022 mol) is added in a single portion to (4-chlorophenyl)glycine (2.0
g; 0.011 mol), causing an immediate yellow color and some refluxing. The mixture is slowly heated to
reflux, causing all the material to dissolve to a yellow/orange solution which is heated 2 hours further. The
30 reaction mixture is cooled, and solvent removed under reduced pressure. Toluene, is twice added and
removed under reduced pressure to yield a very thick oil (Voo = 1800cm™?). This residue is dissolved
{some insolubles) in CHsNO2 (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 soiution. Solvent is removed
undsr reduced pressure and the dark residue is dissolved in CH2Clz, some insolubles bsing removed by
a5 filtration. The material is fractionated via dry column chromatography (silica gel; 3% 2-PrOH in CH2Clz), and
appropriate fractions are taken. Evaporation of one fraction vields the desired compound as a yellow solid
which is recrystallised from CH3CN (DARCO freatment) fo yield a pale yellow solid (0.2 g). m.p. = 238-

241 °C. (some dec).

40 EXAMPLE 60

45
50 0 : toluene o~/
CN
c1_©_lL/c 2NCH, e c1 <:
H 0=

55

A magnetically stirred solution of 250.0g (1.39 mol,) of p-chlorobenzoylacetonitrile, 203 mL (185.9g,
1.39mol) of 2,2-disthoxyethylamine, and 1300 mL of dried toluens is heated at refux for 20 hours. Water is
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40 Preparation of 3-(p-chlorophenyl)-pyrrole-2-carboni- trile 45 [err]
EP0347488B1 A mixture of 0.63 g (gpg gPf

3- (p-chl orophenyl) - pyrrol e- 2- car boxal dehyde in 10 nL of water is stirred
and ice-cooled while 0.52-g (4.6 muvol ) of hydroxylam ne-Osulfonic acid in
10 L of celiscled in & DedncBidrly trapd(28.8 mLABS. 2% thichig). Jtkel hdticondy dariebrowroédiution Wittt dlarge
renoved aanmgurtlotundissoived eoliissis firddatiodgh rdiafbHraceons fitersaid. Bfter clibudibn with, 200 k. of EtOA¢.t | Ng
sol i d i s twosolulian ie fitteveticthrodgh \arvemii 1390, column piesiliga gél.xThe filvate fs qoncsoirated imypguo to
starting gvedsh gj@ﬁ 4% |erugle Fieldhphxer gigar daris oif whicht siawhyi selidifies. Tigreelidnia raseyptaliiged firomn
addi t i enatet ¢ycle g‘ &%929 ﬁ?ﬁﬁ@z}:&a Migld) & e ey Prarge ol NMB of thisapsedyctishows it fgibal  of
3Q_l of GRAP @Pd 0 (E) fisompricy mixjuresef_ by °é9'f j(formyjmethypasinade '""’Fh‘ié“""'e

T ovmt o i ""gf’ &. %g a%w%ﬁge%)é‘%;é i 0, DO 5
o <P ik ‘° '°'° g B il Mo R ‘§o<E 5 Tasi
M xture Qg nf".k sh %@Q@ i rd&i&n i F%g i .{3'711(% an 25

mL of Ch'a@%ﬁt ”1*781 $) 4386
the precu@ﬁﬁu&ezmd elp?ot&ie Jf%ﬁs% i d&%wﬁsﬁ 187(16(1- 1n£n1e;t7
acet at @ trietighené plitodd: ogm@ﬁamﬂb.{bkceeal ¥l 83.20 W P=7.7422290H, she-methyl protons of the two
ethoxy groups). C-NMR(chloroform): §161.21 (x-enamine carbon), §136.29 (Z) & §134.60(E) [either C-1 or C-
4 of the phenyl ring], 5134.08(Z) & 5132.30(E) [either C-1 or C-4 of the phenyl ring], 120.34(Z) & 5129.89(E)
[either C-2,6 or C-3,5 of the phenyl ring], §128.94(Z) & 5128.63(E) [either C-2,8 or C-3,5 of the pheny! ring],
, 5121.19(Z) & 5119.50(E) [nitrile carbon), $99.43(Z) & 5100.63(E) [8-enamine carbon], 561.88(Z) & 563.25(E)
o/ =20 [methine carbon of the acetal], $62.64(Z) & 563.03(E) [methylene carbons of the ethoxy groups}, 546.32(Z) &
547.33(E) Imethylene carbon of the ethyl amine group), 515.26 (methyl carbons of the ethoxy groups).

=

Microanalysis (Mw 294.78):

25 Calcd: C,61.11%; | H,6.50%; | N,9.51%' | Cl, 12.03%.
Found: | C,61.25%; | H,6.25%; | N,9.34%; | Cl, 12.35%.

Following the above procedurs but substituting the appropriate benzoylacetoylacetonitrile for p-
chlorobenzoylacetonitrile and/or the appropriate 2,2-di(C1-Cs alkoxy)ethylamine for 2,2-diethoxyethylamine

0 yields the following compounds:

35

40

56
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35 Anal. Calcd for [err] I C 36.62; H 1.39; Br, 44.38; C1, 9.85;, N,
7.77. Found: C, 36.92; H, 1.3k I . 62; Cc, 9.88; N, 7.50 40 45
50 55 43 EP 0 347 488 B1 EXAl\ﬁtlg%g"?’? éﬁar ation of Ethyl 5-brono-4-
(p-chl orophenyl) pyrrole- 5 3-carboxyl ate 10

O [err] 30 Et hyl 4-(p-chl orophenyl)pyrrol e-3-carboxylate (1.6 g, 0.0064
mol) is dissblved in tetrahydrofuran (40 nlL). N-bronosuccinimde (1.14 g.,
0. 0064 nmmol ) i ®Xd in small portions at 25-28[err] After the addition is
conpl ete, the 3 orr GO A GN et ByNEHGH¢C +C4 oalrkbryNgr aturse-, The
solutfon is /rated in vacuo and the solid residue partiongd between
waeter and ether. The ether layer is separated and dried oygf,Jigqnesi um

sul fate. Work-up Bf the ether extract |eaves 1.9 g (90% of a wjite solid
which is purified by 3% _stirring with a m xture of 80/20 haxang/ et hyl
acetate. The insoluble s0 E%% is collected and has mp. [err]

Calcd for [err] RE——

z°CHECH(CI'C4 al koxy )a

16

LN B {C,=C, alkoxv),  mp°

I\./za
H H R-CH,0CO (0C,H,), 68~-73
:: n—glcig H (Oczﬂs) 2 59-69
. n 1 n--0<2l-13 (oczns) o Red orange semi soligd
H ~ ' |
—_— — (Ooc.H,) -
g 2Hs) 5 | 62-70
o B-C1 H H (ocH,), —
H R~CH, H (och,), : —
H n-Cl p-Cl (OCZHS) 2 —
H H -
. : R-OCF, (0C,H,), —
R p-CF, (0C,H,), —
/
40
EXAMPLE 61
) _ - e .
CN
J | CN
50 c

Cl—<: :HH-)\ + CF,C0,H (: N

. M\
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40 C, 47.50;
Cl, 10.80. Found: C 47.39; Hgpd , 4.12; . Br, 24.29; C(C1, 10.77
EXAVMPLE 41 45 Preparation of 5-brono- Fp- chl orophenyl ) pyrrol e- 3-
carboxylic acid 50 [err] 44 EP 0 347 488 Bl Et hyl

5- br onp- 2o (1p8 el off Bipdoesaystis it I Eitrét 3t 23COBX3ded 64.40h5(0083mdl). &) AdlidTpahiproisd-
added t o(fé@gimetylainddRbarodirieidhytscetel cler aiperiotifvg 45 Iminutey. Thisaddeitiort produebd anx .

Aft er evemtheim tegB8aFpmdri?2 rmioutel it dheyalditibre arsolict started ite precipitatex Aftbr atitringdalir¢amonal
40 m nut temperdtye fori 30t roinwtes; the cenclion Anixtire fist vacuuch fitereld ridethd tdileqtestt solichig iwdshied gt The
whi t e %r vith iplluoeppeetic grid) segondygwi an gthylsicetete-hexanemirturgy ang dinallsrivigh howine dThh isidrig p.
2205 * C“b‘ﬁ"@ (ér'iﬁ"/ﬂ aT efﬁ"')'te\m'r WP535"£§0GBH'°<'§°“B‘W9 @ﬂab dﬁ? th@ﬁ‘ aaf'm'la"!SE’eP%!?d The

H, 3. 34; N, 4.26; Br, 24.33;

mass %ﬁ"fpfﬂ'n SO cons i ste
10 ax("‘“'g”%%f%@(s 695 g (52% (sgfr@’qﬂ4?('(‘\g1%7ﬁi"ﬁwﬁﬂﬂ'§h9?‘)8&/ P%?K’@ 333(’“) Gos™
COON S ’
n% R(a &1 ?9 d, W ‘f
e o %yj}w gﬁ 2 %é’%? frms ylés,i?‘*g ;jg?i gz s
to f o' P8I e
(Wbﬁuhe eaataﬁﬁft gﬁéﬁﬁ '{é;{i‘\g?;’grf% PRIk o

I nto wat Wnﬁ)ﬁ gr)aoqﬁ
chr omag ogudd Bafbon), 5113.78 (pyrrole carbon at C-4), 390.86 {pyrrole carbon at C-3).

Microanalysis (MW 202.64):
_ Calcd.: | C,65.19%: | H,3.48%: | N,13.83%: | CI, 17.50%
o 2 Found: | C,64.18%; | H,352%; | N,13.63%: | Cl, 17.74%

Use of the above procedure as shown or with the substitution of concentrated hydrochloric acid for
trifluoroacetic acid affords the following compounds:

25

CN
n
/ \ R
30
N
H
35
MandlorR { mp*C | Acid Used -
W 4-C 165-166 | conc. HCI, CF;COOH
w 3,4-di-Cl 216221 | CFsCOOH
2-Cl 156-157 CFaGOOH
4-OCF3 143-145 | CF;COOH
4-CF3 176-180 | CFsCOOH
2,4-di-Cl 197-199 | CFCOOH
45 3-Cl 150-156 | CF3COOH
4-CN 210-212 | CFsCOOH
4-F 167-170 conc. HCI
4S0,CH; | 2212215 | CFsCOOH
'3,4-di-F 173-1755 | CFsCOOH
o0 3-CF3 166-168 | CFsCOOH
4-COOCH; | 155.5-158 | CFaCOOH
4-CH3 117137 | CFsCOOH
4-NO, 174-177 | CFsCOOH
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(75/ 25, hexane/ ethyl acetate), shows a major fast noving spot and a sl ower
novi ng m nor conponent. Work-up EI; %Q.a.@ﬁgr | eaves a dark solid (4.0 g.,
5699 which is 2-bronD-3-(p-chIoropReny pyrrole and is used i mMmediately to
prepare 5-brono-4-(p-chl orophenyl)pyrrole-2-carbonltrile. 30 EXAMPLE 43

Pr epar atgxampL©$2 5- br ono- 4- (- chl orophenyl ) pyrrol e-2- carbonitrile 35 [err]
45 A freshly prepared sanple of 2-brono-3-(p-chlorophenyl)pyrrole (4.0 g.,
0.015 nmmol ) is dissolved in dry dinethoxyethane (25 nL). Then while hol ding
t he t enper a2 hkERPX QT T (PHCRLQEQPNCRY LI DYFEDARIR SRS £248 022 Mol )
I s added. After stirring overnight, the solution is treated with
diyet hyl formam de (6 nmL) and stirred for 3 hours. Finally, the solution is
poured into water precipitating a brow solid (3.8 g, 90%9. Dry 50 colum
chr omat ogr aphy é80/20 hexane/ et hyl acet at e) yieldsc%~4 g (33% of white
solid with mp.%802- 204 C [err] 55 c1 C, 46.90; H,
2.13;" N, 9.95;{ -C1, 12.61; Br, 28.39. Found: 47.20; H, 2.09; N,
9. 80; C1,
Preparation

N3 [ onD- 4~pshioroirentyl )
carbonitrile HORC

15

£330 2R St

€1

To a mechanically stirred solution of 16.83g (83.1mmol) of 2-(p-chlorophenyl)pyrrole-3-carbonitrile in
\/20 450 mL of glacial acetic acid at 36°C is added dropwise 14.7 mL (24.70g, 183.0mmol) of sulfuryl chioride
over a period of 18 minutes. The addition produces a slight exotherm to 39°C and, after another 16
minutes, the reaction mixture is vacuum filtered. The collected solids are washed first with acetic acid and
then with water. This solid after recrystallization from hot ethyl acetate, melts at 259-261°C. By similar
procedures other samples of this product were prepared and the analytical data for one such product is
25 shown below.
Max(mull, Nujol): 3170(br s}, 3100(m), 2225(s), 1508(m), 1097(m), 825(s), 717(m), 660(m) cm™".
H-NMR(DMSO): 87.72 (d, J=8.8Hz, 2.00H, two aromatic protons), §7.56 (d, J=8.6Hz, 2.00H, two aromatic
protons).
C-NMR(DMSOQ): 5136.01 (pyrrole C-2 carbon), §133.92 (p-chlorophenyl C-4 carbon), §129.09 (p-chlorophenyl
30 C-3,5 carbons), §127.41 (p-chlorophenyl C-4 carbon), §127.11 (p-chlorophenyl C-1 carbon), §114.49 {nitrile
carbon), §114.10 (pyrrole C-5 carbon), §110.92 (pyrrole C-4 carbon), $90.09 (pyrrole C-3 carbon).

Microanalysis (MW 271.54):

35 Caled.: | C,4865%, | H,1.86%; | N, 10.32%; | Cl, 39.17%
Found: | C, 49.22%; | H, 2.12%; | N, 9.85%; Cl, 38.03%

EXAMPLE 63

Br CN

CN
50

/ \ - 4+ Bra e CF
8r H 3

55

60



[err] 15 A sanple of 5-brono-4-(p-chi orophenyl)pyrrole -2-carbonitrile (2.2
g., 0.0078 nol) is dissolved | n %6’3 Plagy di oxane. The solution is
heated with bromne (1.3 g., ? |n d| oxane (20 nL) and then stirred
20 overnight at roomterrperature The reaction mxture is poured into
wat er preciTid finoth hixturd 8F0.BOdf i26la b, d-trifludio-p-toBBPfroleA-caBoriitiile ih {olmb oDghldrdorm is
pur i i edadidedf2 @k lof briminereithe giayé) yon Lstiiring) oveimighty dbmnsissne whitelsplid wideht ialcalletted by ve
. 8 g of filratioy. Thinllayer ahramatopraghy (10éthyl Bebtae-heRdme) shows a single component; ribal >280 fGr
[err] C, 36.61; H, 1.38; N,7.76; Cl, 9.84; Br, 44.3. Found: C
37 e B LS N catoh Bl P 1200 30 EJAMPLE 45
Preparati on of 3-(3, 4-ghertorepherym—4+tt ? +He—35—Herr] Sodi um
hydride (2.66 g of a (jO% susp&ndden |ith 187 | ﬁ ns8H49®%t H dry ether; 66
mol ) and suspended i nl 595D Cn$840 d'HOE- 1&' Ph#%5hilxt ure i s added
over 15 mnutes a mxture of 12.0 g (5.5 mml) of 3, 4-
di chl df o- [ efolidwingi ther abste)praraduraind substitding) thé Bppropfuraly yubsttuted phenylpyrrole-3-carbonitrile
(p-tol yl $uPfianyifluoed-fiplyl)pysde-gaarbahivile yieldtherfollapingOhvitduadsd 150 nli of et her.
~The mxture is stirred for 1.5 hours and then diluted with 150-200 niL of
wat er and additional ether. The ether |ayer is separated, dried over
magnesigum sul fate, and concentr ¥t ed i cuo. 46 EP O 347 488 Bl The
resulting 10.6 g of crude product\] urified by chromat ography on silica
gel using a 4:1 m xture of chl oroffor acetate. A 7.2 g solid
fraction is recrystallized from M acet ate- hexane to

N | Y

25

30

35

50
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give 3.0 g of yellow solid, mp. 187- 188 C (dec.).
C, 46.72;
N. 9.77 10 EXAMPLE 4

Anal . Calcd for[err]
H 2.60;

EPD 34

488 B1

N. 10.90. Found:
eparatlon of

5

C, 46. 96;

2,5-Dichl oro-3-(3, 4-di chl orophenyl) 4- nltropyrrole 15 25

[err] To a m xture of 1 S P (0] I#,oropn HXI s 9(9 rrole (2.5 g, 9.7
nmol ) warned to about [err] M 4 chlilo added over one
mnute 2.95 g (22 nmol | Hof [sHI f yr4NO=h| dr Bd¢. Br 2@4‘27an t her hour, the 30
mxture is diluted withHoo H. df4Eat ur 4t €d | ddj urr#dclar bonat e sol ution and
300 AL of ether. The or%‘ani cHl ayjetFis sepBr atBd| antP2rj ed over nagnesium
sW fiate. Concentration| Hn vHcuq,4P&ted & Hrdwh stAPd which is
chromat ogr aphed on sil | & gefFus IG5 4:1 |cHl ¢rBfprntBPhlyl acetate. An orange
solid fraction is recr/i't I} q om ¢ I :r form and then rechr omagr aphed
on silica gel using 4:chgill qr ethyl cetatp to yield 0.36 g of yellow
solid® m p. 193-194 [ef{ f ép priegeat b)éz%oizgcedure of Exanpl es 45
and 46 above is 2,5-di¢h oroHS-ri 6er4 phglmlé;y m p. 193-194 C(dec.).
3
40 45 50 55 47 H H 4-OCF: cl
H H 4-CN Br | Br >230
15 H H 4-CN cl | C >240
H H 4-SOCHs | Br | Br >230
H H 4-NO; Cl | CiI | 246-249
H 3Cl | 4cCi Br | Br >260
_, H H 3-CFs ci | cl >230
20 H H 4-COCH; | Cl | CI | 251-254
H 2,3-CH=CH- Cl | G | 244-247
H - H 4-CHa Cl | G | 215-217
H 2Cl | 4Cl Br | Br >230
25 H H 3-Cl cl | >230
H 2-Cl | 4-Ci c|c >230
H H 4-Cl Br | Br | 273-274
H H 2-Cl Br | Br >230
H H 4-CF3 ¢ |a >230
30 H H 4-Br cl | cl >235
H |H 2-cl cl | cl >230
H 3-Cl | 4-CI calc >235
H H H Cl | CI | 254255
35
EXAMPLE 64
(_  af(2.2-disthoxyethylamino}-g-nitrostyrene and 3-nitro-2-phenylpyrrole
40
@—gcnzso, ¢+ HoNCH,CHIOEL), -- @—c.cu-no,
HH~CHCHEOEL)
45

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

50

acetaldehyde disthyl acetal is added. The reactants are put into a 250 mL RB flask fitted with a Dean-Stark

trap. The trap is filled with 4A molecular sieves and the mixture is heated at reflux for 18 hours. The toluene
is removed in vacuo to give 8.369 of «~(2,2-diethoxyethylamino)-g-nitrostyrene as a brown oil. To this oil is
added 50 mL of concentrated HCI. As the flask is swirled the oil turns to a yellow suspension. After 10
minutes the solid is filtered to give 2.48¢g of a yellow solid. Recrystallization from ether/ethylacetate/hexane

55

gives the product as two fractions, 2.08g of m.p. 190-192°C, (31%).
Max 1485 cm~*(NO2), H-NMR(CDCls/DMSO0) 56.73(m,2H), 7.46(m.5H).

Other g-nitrostyrene compounds can be prepared by the above reaction by substituting the appro-
priately substituted «-nitro acetophenone for «-nitro acetophenone and/or appropriate 2,2-di(C1-Cs alkoxy)-
ethylamine for amino acetaldehyde diethyl acetal to give the following compounds
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EP O 347 488 Bl EXAMPLE 47 Preparation of 5- (p-chl'orophenyl) pyrrol e-2,

4-di carbo- 5 nitrile [err] 30 Agpg%af 8adB1

2- p- chl orophenyl - 3-cyanopyrrol e, prepared by the nethod of Exanple 4, (3.0
g, 0.015 nole) is dissolved in 50 nL of dry dinmethoxyethane. To this

solution is added chl orosul fonyl isocyanate (3.39 g, 0.024 nole).
addition is exqtherm c and sone cooling is necessary. After stirri
hours at roomt
solution is stir
wat er precipitaty

2

white solid (3.4 g, 100%9. A sanple (1.0 Q)

The
ng 3

urQ, ~dinmethylformam de (6-7 nL) is _added and the
e+ FhNCHpCHAR G ol koxrdp polifed | nto

S

purjfied by didksolving in ethyl acetate and then passing theodgeae| on

through a 60 nmL cougrse filter funnel packed with silica gel. The f
is concentrated to yield0.7 g of a white solid with mp. 235-240

Fol | ow;ong the procedure o | e Nfe foll owi ng anal ogs, are
40 '

347 488 Bl R L
185-190 C5 n

Ell-CHg-Cﬁ]( C1-C4 >a?1%<o;y4ft::_|3

15

L X R {6, =, alkoxv),

W 20
H H p-CH,0C0 (0C,Hy) 5
H n-CH3 B | (Oczi-ls) 2
H n-OCH, p-OCH, (0C, Hg) ,
25 .
' AN .
- _ :::;] - (0€,H) ,
30 p-Cl H H (OCH3) 2
H R‘CH3 H (OCH3) 2
B H E'CFS (OCZHS) 2
35 |
EXAMPLE 65
U 2,3-Dichloro-4-nitro-5-phenylpyrrole
40
45
7 + Naocl — 4\
. C1 H
H

50

l[trate
F C.
| epar ed:

CN 45 [err] 48 EP 0

4- OCF3
180-185 C

A mixture of 3-nitro-2-phenylpyrrole (1.56g, 0.0083m) in 60 mL of dioxane is cooled in an ice bath while
s5 25.9g (.0182m) of commercial sodium hypochlorite is added dropwise. After stirring for 45 minutes, the
mixture is acidified with concentrated HCI. Water and Et2O are added. The layers are separated and the top

organic layer is washed with H20, dried over anhydrous MgSO. and concentrated in vacuo to give
yellow solid. Purification by chromatography using silica gel and eluting with increasing ratios

63

2.21g of
of ethyl



EXAMPLE 48 Preparation of 3-Brono-5-(p-chlorophenl pyrrole-2.4-
dicarbonitrile 15 [err] 25 A sagplfanf
5- (p-chl or ophenyl ) pyrrol e- 2, 4-d|E?(g%bon4|8?rB|1I e (1.0 g, 0.004 nole) is

di ssolved in 20 nL of dioxane and a solution of bromne (0.8 g, 0.005 nole)
I N di oxa&srtehd@ndigiyes) dteit siripping dregl oftybidwabiit. (36B6)en.gsaboiigosnci s stirred several
hours at room tenperature and then poured into water precipitating a white
solid 30 (1.2 g, 100%. Nﬂ@si&%&b&?p’?@fﬁ?&% &é >725 7]C and a mass spectrum
of a sanple gives a patﬂn_rnsnﬂ.s: st-ert—w-th-the—desiHed structure.

Fol | &wi ng the procedure|set fof tGh4&Rovie Hi 28%ExaMpt®804g, the fol | owi ng

additional conpounds ar ¢ fouedyal &al46-96er|r H. 29¢ H N, 10.02 mp. 3-Cl
4-Cl > 250 [err] 55 H 4-Terr]
218-223 CH 4- CF3 239-241 * C 49 EP 0 347 488 B1 EXAMPLE 49

Prep:;tor aexaupLEB8 br onof umaronitril e

Insecticide and acaricide evaluations

All tosts are preformed using technical materials. All concentrations reported herein are in terms of

s active ingredient. All tests are kept at 27°C.

Spodoptera eridania, 3rd instar larvae, southern armyworm

A Sieva lima bean leaf expanded to 7-8 cm in length is dipped in the test suspension with agitation for

K/'zo 3 soconds and placed in a hood to dry. The leaf is then placed in a 100x10 mm petri dish containing a

damp fitter paper on the bottom and ten 3rd instar caterpillars. The dish is maintained for 5 days before
observations are made of mortality, reduced feeding, or any interference with normal moulting.

Spodontera eridania, 7-day residual

% The plants treated in the above Test are maintained under high intensity lamps in the greenhouse for 7

days. These lamps duplicate the effects of a bright sunny day in June in New Jersey and are kept on for 14
hour day length. After 7 days, the foliage is sampled and assayed as in the above-said Test.

30 Aphis fabae, mixed instar, bean aphid
Pots containing single nasturtium plants (Tropasolum sp.) about 5 cm tall are infested with about 100-
200 aphids one day before the test. Each pot is sprayed with the test formulation for 2 revolutions of a 4
rpm turntable in a hood, using a #154 DeVilbiss atomizer. The spray tip is held about 15 cm from the plant
36 and the spray directed so as to give complete coverage of the plants and the aphids. The sprayed pots are
set on their sides on white enamel trays and held for 2 days, following which mortality estimates are made.

Tetranychus urlicae (P-resistant strain), 2-spotted spider mite

Sieva lima bean plants with primary leaves expaned to 7-8 cm are selected and cut back to one plant
per pot. A small piece is cut from a leaf taken from the main colony and placed on each leaf of the test
plants. This is done about 2 hours before freatment to allow the mites to move over to the test plant and to
fay eggs. The size of the cut piece is varied to obtain about 100 mites per leaf. At the fime of the treatment,
the piece of leaf used to transfer the mites is removed and discarded. The mite-infested plants are dipped
in the test formulation for 3 seconds with agitalion and set in the hood to dry. Plants are kept for 2 days
before estimates of adult kill are made using the first leaf. The second leaf is kept on the plant for another 5
days before observations are made of the kill of eggs and/or newly emerged nymphs.

Diabrotic undecimpunctata howardi, 3rd instar southern corn rootworm

50 One cc of fine talc is placed in a 30 mi wide-mouth screw-top glass jar. One mi of the appropriate

acetone suspension is pepetted onto the talc so as to provide 1.25 and 0.25 mg of active ingredient per jar.
The jars are set under a gentle air flow until the acetone is evaporated. The dried talc is loosened, 1 cc of
millet seed is added to serve as food for the insects and 25 ml of moist soil is added to each jar. The jar is
capped and the contents thoroughly mixed on a Vortex Mixer. Following this, ten 3rd instar rootorms are
added to each jar and the jars are loosely capped to allow air exchange for the larvae. The treatments are
held for 6 days before morfality counts are made. Missing larvae are presumed dead, since they
decompose rapidly and can not be found. The concentrations used in this test correspond approximately to
50 and 10 kg/ha, respectively. -
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CN CN [err] 15 Under a
nitrogen purge, funmaronitrile (15 in[err] (150 n.) is heated
to reflux, resulting in a clear. ng&ﬁ%&a@ oI ution of bromne (5.3 ni;
0.2 nol) in [err] (25 nm) is added dropwi se over 30 minutes, resulting in a
sl ow decol ori zati on and aci fi_C. &%‘c eSt_paper) U bei ng reI eased. The
solution is refluxed anot he Reine et ich time nost of the

col or has been di scharged. [[Re swmifietti on 9 s 56-6%% &i ang solvent is renoved
under reduced pressure, |eayilry1®b%lkibdré oi6b-7§%eillght | appr oxi mately 20

t heor efi cal for bronof umar ohit¥ 243k kilrh &7 8i7B-85% kifubj £ct ed to bul b-to-bul b
dilsyillation (0.2 mmHg), npSrt 3 il He= kit ur p bel ow [err] (above
that point, a rapid deconpopittd teritl% Ktcurs). A sem-solid is

obt ai ned which slowy forns - 'edhicpdfeedifigp| - 43-47 [err] 25

Cal cd for CAHBrN. C, 30.57; H, O0.64; N, 17.83. Found: C, 29.13; H,
0. 75; N 16. 94. 30 EXAVPLE 50 Preparation of

2- phenyl -pyrrol e- 3, 4-di carbonltrlle 35 CN [err] 50

HWA/ 3 equiv.[err] (-TMs,-HBr, SH) 55 Under &%nitrogen purge, a
solution of bronofunmaronitril g § 9.03 nol) and N-(trimethylsilyl)
nmet hyl s S- et hyl - benzene-t hi oi e(? 1 g; 003 nmol) in

hexanet hyl phosphor am de (HWPA)  ( m) is stirred at 50

4]
a2 £ 8o o
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EP 0 347 488 Bl roomtenperature. In a single portion, water (1.6 niL); 0.09
nol) is added, washed in wth H\gGiP 1 The solution alnost inmrediately
begins to exotherm the tenperature rapidly reaching 100[err] before
subsiding. The resulting dark red solution is allowed to stir at ambient
tenperature 20 hours. Pouring the reaction m xture onto an ice/water

m xture results in a gumy na gJiaI whi ch sl owl ysyields a discreet beige 5
solid. This material is coll ecicedoby filtrati on e#nd washed with cold water
and dried on the filter. Agte o uPther drying (vacuum oven; 60 C), the
materfal is twice recrystallizéd from[err] (DARCO treatnent) to yield a

whi e powder. 10 © Calcd for [err] C, 74.61; H,
3.63 N, 21.76. Found: C, 74. 45; H 3. 84; N, 21.61. 15 mp. =
197-200[ err] EXAMPLE 51 o°r gfpay & i®n of

2- br ofyo- 5- phenyl pyrrol ef3, & d GurfoRtrile 20 NC® CN

NC CN 25 [err] ™ Br NH 30 Under a

nitrogen purge, 2-phenyl-pyrrole-3,4-dicarbonitrile (1.4 g; 0.0075 nol) is
added to [err] (35 nL), nuch of the solid dissolving. A solution of brom ne
(0.4 m; 0.008 nol) in [err](p nm) is added 35 dropw se over 20 m nutes.
Initiglly the color is discha g@dggqfidly, but ag a new, gummy solid begins
to precipitate, the color re |nSg After stirring 30 m nutes at anbient,
the m xture is brought to refjux, resulting in a nmuch nore discreet solid.
After refluxing 90 mnutes, the reaction mxture is cooled and an aliquot

is.renoved and anal yzed (H&LO), showing ca. 60% starting material still
rede#ing. In a si myl e por&io grgsh
o & O o o
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et
26 i
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~—t o
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bromne (0.2 nL; 0.004
m nut es wher eupon an al

fresh portion of bromne (0.2 ni; 0.004
suspensi on and refluxing is continued another 30 m nutes.
cooled and stirred 18 hours at

reduced pressure to wi
[err] |eaving behindgga
filtered hot. The cl®ar

nol ) is added, and refluxing continued another 45

i quot shomgp%g%#gbgF?ing mat eri al remai ni ng. Anot her
no is added to the refluxing

The suspension is

is renoved under

roomtenperature. Sol vent

é|_g & geeeni sh solidowhich is exigacted with hot

residue. The extract is treated with DARCO and
XYellow filtrate quickly began to deposit a white

precipiPtate. After cooling to -10 C, the white solid is collected by
fi\t/ration. 45 Calcd for [err] C, 52.94; H 2. 21, N, 15. 44, Br, 29.41
50 % ! gFQynd: C, 51.64; H, 2.35; N, 14.91; Br,
28.69. mp. = 225M4 [ler |© 5% 51 EP 0 847 488 Bl EXAMPLE 52 Preparation
of 2-(3, 4-Dichl or ephmnyll F‘ié'fni tropyrrol e-3-carbonitrile CN

[err] [err] 15 2-(3,4-Dichl orophenyl)pyrrole-3-carbonitrile (3.0 g, 0.013

nole) is added to aceti
with very little exothq
then held at 30-33[err]
new sotsi d precipitates.

\/ 20 E
8
e
-
25 Q
a
«
&
30 8
E g8
a &
35
o
40

45

50
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c anhydride (50 nmL) and 90%nitric acid (0.6 m)
rm The mxture is slowy warned to [err] and is

untgl everything goes into solution. Gadually a
he'gmxturels stirred for 2
g ©
o © o () ()
R
o
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to 3 hours at

room tenperature and then poured into water and ice to

deconpose the acetic anhydride. gp@ as¥fdggigystirring 1 hour the m xture is

filtered and the solid (2.9 g,

is purified by colum chromatography on silica gel

acetate for elution to give O.
Calcd for [err] C, 46.80; H
46. 50; N, 1.96; N, 14.2

starting with 2-(p-chl or opRen
2- (p-%chl or ophenyl ) -5- ni trdpy
201+ 206[ err] Al so,

2- (p-trifluoronethyl phenyl

Hg

82% collected and dried. A portion (1.5 Q)
usi ng 75/ 25 hexane/ et hyl
25

C

7 g of yellowsolid with mp. 228-231 *.
17, N, 14.89; a, 25.17 Found:

, 242 30. 30 By the sane procedure,
pyrrol e-3-carbonitrile,

| e-3-carbonitrile is obtained, mp.

ﬂ

2-(p-trifluoronethyl phenyl)pyrrole-3-carbonitrile gives

nitropyrrol e-3-carbonitrile by the above
Eregtigg poi nt of %64- 165.5 * C. EXAMPLE 53
o T o]

:

procedure. This conpounddh
35 Prgparation of .
4-Bronn-2-(3,4-dich|oroﬂheﬁ%l*

[err] dioxane 45
C I
mol) is dissolved in dry diox
(0.28 g, 0.0017 nole) in diox
poured into water precipitati
Recrystallization from aceton
mp. 195-200[err] 52 ' s

dq

50 2-(3, 4-Di chl orophenyl) -

!

-5-nitropyrrol e-3-carbonitrile 40

5-nitropyrrol e-3-carbonitrile (0.5 g, 0.0017

ne ggo m.). To this solution is added brom ne
ane. sfffter stirring overnight, the solution is
g a&an solid (0.54 g, 889%.

trile (5 nm) gives 0.26 g of tan solid with

\_/20 -
5
L
25 i
Q
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ﬁ
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EP O 347 488 Bl1 Calcd for [err] C, 36.57; H 1.1 0, N 11.63; Br,
22.13; d, 19.67. Found: C 36.45 %ag N, 11.50; Br, 21.63; C
, 19.28. 5 Foll ow ng the above proce&?“e anpl e 53, but starting with
2- (p-chl orophenyl )-5-nitropyrrol e-3- carbonitrile gives

4- br ono- 2- (p- chl orophenyl ) -5-nitropyrrol e-3-carbonitrile, mp. 180-185.
EXAMPLE 54 10 5-(3, 4-Dichl orophgnyl)-4-nitropyrrole-2-carbonitrile [err] To
a suspensi on of 5-(3, 4- dlc%oaoﬁeﬁlyh) pyrrol e-2-carlonitrile (1.2 g, 5.1
mmol) in 25 nL of acetic a e at [err] under nitrogen, is added
dropwi s& 90% nitric acid (O"’ nf® 5.1 mol ). The reaction 25 exotherns to
[ et} and becones a green soI ution. After being allowed to stir for 2 hours
the reaction is poured | m. of water and stirred vigorously for 5

m nut es. The bei ge preC| \ahleh results is filtered off and di ssol ved
in a mpinmmanmunt of a tography over %ilica gel using 3:1
hexane-et hyl acetate aff&f the nltropyrrole (1.2 g, 84% as an off-white
solid, mp. >200 * C. EXAWPLE 55

3- Bronp- 5- (3" 4-di chl orophenyl )-4-nitropyrrol e-2-carbonitrile 35 [err] 45
To a suspension of 5-(3,4-dichj orophenyl)-4-nitropyrrol e-2-carbonitrile
(0.6 g,s2.1 mmol) in 10 nL of 'wxﬁne at [err] underg nitrogen, is added
dropwi se a sol ution of brom ne (0..g g, 2.1 mol) in 5 nL of dioxane. The
reaction is allowed to stir overnight. Addition of 50 nL of water causes
precipitation of a yellow solid which is collected and vacuum oven dri ed
(5Q nmHg, 45 *C) to affordgthe brom nated pyrrole (0.7 g, 90% as a |light

yel ow2olid, mp. =200 [er g o
3 QG O O o
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S
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50 EXAVPLE 56 4- (p-chl orophenyl)

In a single portion, trifluoroac
added to powdered 2-(p- chl orophen
i mredi ate exothermto about [err]. a yellow color 53

di ssol ved in approxi mately h
Sol vent is renoved under re8uc
is twite added and renmoved ¥nd

[err] nore of the solid dissolEQ§ to an orange/anber oil. Al the solid

w

e

-2

trifVuoroacetic acid is still evident.

theoretical; purity > 909 b*
used in the next step w ®ho
rE;h

Preparation of 2-(p-ch
pyrrole-3-carbonitrile 1

{

bk

de,

(trifluoronethyl-2-oxazolin-5-one 55
(1.7 mL; 0.012 nol)
e (11.4 g; 0.06 nol),

(S
causi ng an

EP 0 347 488 Bl
formng on the surface of the solid. As the mxture is slowy heated to

and heating ie continued anot her
pressure on a rotary evaporator. Tol uene

™ reduced pressure, but the odor of

hour .

This yellow sem -solid (yield 5

EXAMPLE 57 10

LC) is the above-identified conpound and is
w tder purification.

e - (trifluoroffethyl)

4- (p-chl orophenyl )-2-(trifluoromethyl)-2-oxazolin-5-one (2.5 g; 0.01 nol)
is dissolved in nitronmethane (50 n).

2-chloroacrylonitrile (8.0 nL
resul 44 ng solution is stirred
at nosphere. Cooling the red/br
causes the formation of a prec
washed with a

i g

25

DWN

ppm

Table I (Cont.)

30

BEAN
APHIDS

35

50

55

ppm

12 hBu

0.10 nol )

In a single portion,
is added to the solution,
s at reflux gnder a nitrogen

and t he

olution to [err]in an ice-acetone bath

1000 100

100

Compound

4,5-dibromo-2-

70

(2,4~-dichloro~
phenyl)pyrrole-
3-carbonitrile

4,5-dichloro~2~

.(m-chlorophenyl) -

pyrrole-3-carbo-

nitrile

pitate which is collected by filtration and



20 small portion of cold nitronmethane. The resulting tan solid is
recrystallized from hot ethyl ene Ebg’t&?h% qYielding the product as white
crystals (1.8 g; 56%theory), mp. 238-2 Perr] (dec.). By utilizing the
appropriate arylglycine in the procedure of Exanple 55 and follow ng the
procedure of this Exanple, the follow ng
2-aryl-5-(trifluoronethyl)pyrrole-3-carbonitrile were prepared: 25 30

[err] 35 R L .CH H 215- 218 H [err]

191- 193 40 £8° H ® 4-OCH8" 168-180(dec.)
3-c 4-C 245- 246( d€c. [err] 218- 219 EXAMPLE 58 Preparation
of\4- Br onp- 2- (p-chl orophenyl ) =5-(trifluoro- 50

met hyl ) pyrrol e-3-carbonitrile Under a nitrogen purge, a suspension or

2- (p-chl orophenyl ) - 5- (5 i gl uor omet hyl ) pyrrol gg 3-carbonitrile (1.6 g; 0.005
mol) ip acetic acid (2 ) E} f@ajed, all the materialg dissolving to a
clear solution at abouty[fErr esol ution of bromne (0.8 nL; 0.015 nol) in

acetic acid (10 nL) is added dropw se over 15 minutes to the refl uxing
solution. The solution is refluxed 6 hours then allowed to stir 18 hours at
room tenperature. The HPLC of the reaction m xture shows about 80%

conversi on to product. The nj xt upe is heated back to reflux and nore
bromne (0.5 nL; 0.01 nol) inhacg-tiac acid (5enl) is adaed dropw se. After
refl uxi ng another 3 54 o
k/lzo E
n g o
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EP O 347 488 Bl hours, the aliquot shows > 95% conversion to product. The
reaction is cool ed, and sol vent g,emgx-pgadigf reduced pressure on a rotary
evaporator to obtain a dark grey solid uene is-added to the m xture and
removed under reduced pressure, but the odor of acetic acid still remains.
The entire material is dissolved in hot toluene (75 nL) to a turbid
solution which is treated with DARCO filter and filtered. The light pink 5

sol ution deposits a white s% 3,:%9%1 gooling toganmbient. After cooling in
the freezer, the solid is ¢ by filtration, washed with hexanes, and
dried®on the filter. Furthergad y,E'ng in a vacuumoven at [err] provides the
praduct (1.2 g; app. 60%theoreti cal) mp 247-250 C(dec.). 10

Anal. Calcd for [err] C 41 20; , N. 8.01; Br, 22.89; a,
10.16; F, 16.31. Found: H 1. 48; N, 8.10; Br, 22.92;
a, 19.16; F, 16.03. 15 ynbrcpnbnatl ng the appropriate

2-aryl -5- (trlfluororrethylaup B S carbonitrile, obtained by the procedure
of Exanple 57, according to the above recipe, the follow ng additional

exanpl es are prepared: [err] 25 30 R L [err] H H
235-238 35 H 4-CHa  244-245 3-C
4-C s 218-223 H [err] 225-2“?6 40 45 50 55 55
&~ > O )]
o
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EP 0 347 488 Bl EXAMPLE 59 Preparation of
2-(4-ch|orophenyl)-5-trif|uoronetE*l-%%nghﬁ-3,4-dicarbonitriIe [err] 25
Trifluoroacetic anhydride (3.1 WL;(E 2 nol) is added in a single portion
to (4-chlorophenyl)glycine (2.0 g; 0.011 nol), causing an inmedi ate yel | ow
color and sone refluxing. The m xture is slowy heated to reflux, causing
all the material to dissolve toga yell ow orange $blution which is heated 2
hours further. The 30 react oj i QuPe is cool ed,®and sol vent renoved under
reduced pressure. Toluene, Ws jtw ce added and renoved under reduced
pressurse to yield a very tifc il [err]= 1800cnferr] This residue is

di gsol ved (sone insolubles) in [err] (40 m) and bromofunmaronitrile (2.7 g;
0.018 nol) is added in a,sigglie portj,on. The resulting solution is heated
at reflux 18 hours, Yyiel ig ézrg( ged sol ution._Sol vent is renoved under
reduced pressure and the r85i%Iu® is dissolved in [err] some insol ubles
bei ng &noved by 35 filft n. The material is fractionated via dry

col um chromat ography (silica gel; 3% 2-PrOH in [err] and appropriate
fractions are taken. Evaporation of one fraction yields the desired
conpound as a yellow solid whijch is recrystallised[err] from[err] (DARCO
treatngpnt) to yield a pale yelflgwsobid (0.2 g). enp. = 238- [err] (sone

Kk
id

dec). 40 EXAMPLE 60 p-chloro-[erds- [ (fornyl methyl) am no]cinnanonitrile
di et hvl 45 acetal [err]
H 55 A magnetically stirred sqlution of 250.0Qy (1.39 nol,) of
p-chl orobenzoyl acetonitril eg 203 nL (185. 9g,
20 “ g ©
o o
£ 28
(3
L
26 H
3 o
4 o
) o
(] b1
30 .
] ™
EH g © .
"% lgge ;
36 '
s a
N ] - -
40 Lo 8 < 8 S O
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50 EXAMPLE 67

Insecticidal evaluations

Heliothis virescens, 3rd instar tobacco budworm

56
Cotton cotyledons are dipped in the test formulation and allowed to dry in a hood. When dry, each is
cut into quarters and ten sections placed individually in 30 ml plastic medicine cups containing a 5-7 mm
long piece of damp dental wick. One third-instar caterpillar is added to each cup and a cardboard lid placed
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1 .39nol) of 2,2-diethoxyethylam ne. and 1300 nL of dried toluene is heated
at refux for 20 hours. Water Is 347@#, 347 488 Bl collected in a
Dean-Stark trap (23.8 nlL, 95.2%theory he hot cl oudy dark brown sol ution
with a | arge anbunt of undissolved solids is filtered through di at omaceous
filter ahthe cif. Todatntbinis it Maintiihddior20dhysTht bafordrhéddility coURE aR® bifimal# of reductidntier ed

t hr ough feadingdamégd e made. col uim of silica gel. The filtrate is concentrated
in vacuo to give 354.3g (86.4%crude yield) of a clear dark oil which

sl oW y Swboadiafsbapta, abhlisswestelti phtatsleaftwopeyst al | 1 zed from 5 hot cycl ohexane to
give 824.2g (79.1%yield) of a waxy orange solid. NMR of this product shows
i \_o be d’oﬁ'ﬁ‘@s‘% hefin lpgforput 5 camianes wlipped injthaotad fermulation fqy Beseepnds with agitation

p- chl or 829 Rigceq iny toed qu’\f*rﬁt'% #?Sa?l#cgagr@i 19 ABYN Refr dish copfpipipg,3 moist dilier peper AR

60- 72[ effie]botomh m‘Pcﬂﬂr'hg RP"S Aecagediqiege dishy gjd te, BeatRentSsaRkert far ‘ﬂﬁv\%par ed
sanpl e ? MR SQUTIRRS MAdso5(5)  3065( ), 2197(5) 1600(s), 1530(s),

1314 65 4 28 1100 1060(s), 1022(s),
939(50 #&é@%@gﬂ%ﬁ@%@ rﬁ}%é%ﬂ‘("l" k) lo I(-I-S?\II\/R(chI f)fz)forn) (3)7.47

(d, J=8.6Hgy 192 P4 §Jun§:7 f{th toed SRl in ZoetoRblontd WO

ar omat i G gl fQ:B eal%%?ﬁi@mg&h B{lezﬁ'ﬁf &t i dried- %'a'issme Q%e%e"sltrpd’npﬁ@fnto

64. 696 ZlheSofd.- 1 laceddn & 1pint wide- $on j43Rd 13R bl Wl ol sHohed lare! eedacet al
car bon] A sabedif .é Eshce& oa4heq5<aza alsfall Qec%%%ouemedzkdaen 16% RérdY RHut ordiRe 1P bfthe &

53. 68( Zxcrbdm, lid-Mertality ddurts ad.mhadblattek 8dayset hyl ene protons of one of two et hoxy
groups], 53.56(2) & 63.53(g) [q, J=7.1Hz, 2.22H, two nethyl ene protons of
one of Bltelejdianicagesdupsdst, aBB nbd Gekmankokrcbblr, 1. 77H, two 15 nethyl ene
prbtxtms of the ethyl eneacetal group), 61.20 (t, J=7.1Hz, 4.90H, six nethyl
pr ot ons ofOrehw of a4008tphmepetenecaiption of s MRS pbipeltedplowlp 0@t the botfam ¢fRAAP ne

car bon) x 18796 petg disit)so &s F1Gve BOYnIYrm| eoparageras Qossibler Ar the dspositihes gifednifl aduit ng] |
8134. 08('2)9 ceckppgps @G@E?ed["éﬁché'ﬁh adhedid is agdder Moriality shignigare mpdegifter 3dey®. 34(2) &
5129.89(E) [either C-2,6 or C-3,5 of the phenyl ring], 8128.94(2) &

6128. 263&34&%&6!8?’@0 Hffta"@"sd Bs‘ﬂf'awaﬁ@w%wvvf?fﬂg) 8121.19(2) &

6119. 50( E) nitril ar 899. 43 z & 8190, ne

sor oa( Bpel e i e v TR

563. 03( B, o?!;h% ety e g dﬁﬁ‘ﬁ’ ﬁﬁwme ic i%&?% hm bean

30 plants, wuth the primary leaves expanded to a length of 7-8 cm, are cut off at least 3 cm above the soil level

to avoid contamination with soil bacteria that will cause decay of the stem during the test. The cut stems

are placed in the test emulsions and each stem is wrapped with a bit of cotton to hold the stem off the

bottom of the bottle and to limit evaporation and volatilization of the compound. The test is maintained for 3

days at 27°C to allow the compounds to be taken up into the plant. Following this, one leaf is removed

g5 from the plant and placed in a 100 x 10 mm petri dish with 10 southern armyworms as described in Test Ill.
Mortality counts and observations of feeding damage are made 3 and 5 days later.

Empoasca abrupta, Adults, Western Potato Leathoppers, Systemic Uptake

40 The compound is formulated as an emulsion containing 0.1 gm of the test material, 0.2 gm of Emulphor
ES-620® emuisifier, 10 ml of acetone and 80 mi of water. This is diluted 10-fold with water to give a 100
ppm emulsion for the test. Subsequent 10-fold dilutions are made with water as needed. Sieva lima bean
plants, with the primary leaves expanded to a length of 7-8 cm, are cut off at least 3 cm above the soil level
to avoid contamination with soil bacteria that will cause decay of the stem during the test. The cut stems

45 are placed in the test emulsions and each stem is wrapped with a bit of cotton to hold the stem off the
bottom of the bottle and to limit evaporation and volatilization of the compound. The test is maintained for 3
days at 27°C to allow the compounds to be taken up into the plant. Following this, one leaf is removed
from the plant and placed in a 100 x 10 mm petri dish and tested as in Test VIl, above.
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547.33(E) [nethyl ene carbon of the ethyl am ne group], 515.26 (nethyl

carbons of the ethoxy groups). Mgg he (Mv 294.78): 25
Cal cd: C, 61.11 % H, 6.50% 1 N,aggf?]?g/?ﬁl a, 12.03% Found: C

61.25% H, 6.25% N 9.34% d, 12.35% Follow ng the above procedure
but substi tThbirsigg sdale faperabpieitastsds e Sanid)ds AewtitipdlireBainpieot ri |l e for p-
chl or obenzoyl acetonitrile and/or the appropriate 2,2-di (C -C4
al koxy) et hyl ami ne for 2, 2-diethoxyethylam ne 3 yields the follow ng
conmpounds: 35 40 45 50 55 57 EP O 347 488 Bl [err] L EXAMPLE 61 2
(p-chl ®rophenyl ) - pyrr ol ewsd- Ccag ogi ileg5 [err] §8
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EP O 347 488 Bl To 108 nL of trifluoroacetic acid stirred at [err] i s added
54.00g (0.183npl) of solid p- Ch'EP “h

(fornyl met hyl )am no] ci nnanonitrile,die ﬁ acetal over a period of 45

m nutes. This addition produced an exothermto [err] and, 32 mnutes into
the addition, a solid started to precipitate. After stirring at room
tenperature for 30 mnutes,y thegreaction mxture is vacuumfiltered and the
collected solid is hed g t&5 wihth trifluorddcetic acid, secondly with
an ethyl acetate-hexagle medt Biey and finally with hexane. The yield is

16. 8?9 (45.4% of angff-white slolid, np 165-166 C. The foll ow ng anal.
data is froma srml |y prepar sanple. Max(rnull, Nujol): 3275(br s),
2225(s), 1502(s), (m, 127 , 1200(m, 1108(s), 1023(m, 999(m, 908-
(m, 843(s), 752(s) 22( s),™620(s) [err]e10 H NVR( acet one) :
[err]11.22 (v br s, 0799H, r& rrole NNH proton),[err]7.82 (d, J=8.9Hz,
2.46 two aromati c phenyl protons), [err]7.51 (d, J = 8.9Hz, 2.46Hz, two

aromat i ¢ phenyl prot ) rr]7. 2 (t, J = 2.6Hz, 1.01 H, one pyrrole
proton at C5), [err]% Q '

0 77H, ong pyrrole proton at C4).
C-NVR(acetone):[err] 7. ®ir 2) [err]134.42 (p-chl orophenyl at
C-4) 1err] 129. 93 (net Ityne cAr bons at C- 3,5 of the phenyl ring)[err]128. 07
(et hi ne carbons at

2,6 of the] phenyl ring), [err]121.21 (pyrrole at
C-5)[err]117.93 15

itri agpon) [err] 113. 78 (pyrrol e carbon at
C4)[err]90. 86 (pyrr 5 C-®&). Mcroanalgssis (MNV202.64): Calcd.:

C,, 65.19% H, 48% % d, 17.50% 20 Found:
CW@l 8% H, 52% N 13.63pn d, 17.74% Use of the above procedure
as shown or wrtrﬂthe substitutiop of concentrated hydrochloric acid for
trifluoroacetic™cid affords thg|fol Imovvi ng corrpou&nds: 25 CN [err] 35
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M and/or R np. C Acid Used 4-C 165- 166 conc. HO, [err]
|

3,4-di -Cl 216- 221 CFs- COOH 40gp o 347 488 B1 2-C

156- 157 [err] [err] 143-'14 [err] 4-[err] 179- 180
[err] 2,4-di-C 197- 199 [err] 3-Cl 150- 156 CF3COCH 45

4- CN 210- 212 [err] 4-F 167-170 conc. HCl [err]
221-221.5 [err] 3,4-di-F 173-175.5 CF3 COOH 3- CF3 166- 168
[err] 4-COOCH3 155.5-1 Al a8 4- GB 117137 [err] 4-NO2
174- 177 CF3COOH 55 59g ERO0 488 Bl EXAMPLE 62 4.5-Dichl oro- 2-

(p-\(;hl o?ophenyl)pyrrol e-Zjcarbonitrifle 5 [err]

G [ 3
BAIT
ppm
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To a nechanically stirred solution of 16.83g (83.1nmol) of
2- (p- chl or ophenyl ) pyrrol e-3-car bgnbtaﬁ kg B 20 450 nL of glacial acetic
acid at 36 Cis added dropwi se 14.7 nL (24.70g, 183.0nmol) of sul furyl
chl oride over a period of 18 m nutes. The addition produces a slight
exothermto 39 C and, after another 16 minutes, the reaction mxture is
vacuum filtered. The IIe |ids are washed first with acetic acid and
then with water. This oI| &ystallrzatron?romhot et hyl acetate,
melts at 259-261[err] Paf" procedures ot her sanples of this product
were prepared and the naI ytical jdata for one such product is 25 shown
below. Max(null, Nujo 3170(br{s), 3100(m, 2225(s), 1508(rr), 1097(m,
825(s), 717(m, 660( [er%a (DVBO): [err]7.72 (d, J 8. 6Hz, 2. OCH,
6

two aromatic protons)sgrr] d, $=8.6Hz, 2.00P two aromatic
protops). CNVR(DMSO):[err ™1 (pyrrole C—2 carbon)[err] 133.92

(p-chl orophenyl C-4 car bon 5129. 09 (p-chlorophenyl 30 C 3,5
carbons)[err]127.41 ( he yI C-4 carbon)[err] 127.11 (p-chl orophenyl
C-1 carbon)[err]114.4 Ee arben)[err] 114. 10 4pyrrole G5
carbon)[err]110.92 (p C°‘ arbon)[err]90.09 (pyrrole C 3 carbon).

M croanal ysis (MV 271 35 Cal cd. : C, 48.65%
H 1.86% N, 10. 329 , 39. 1Y% Found: C, 49.22% H 2.12% N,
9. 85% Cl, 39.03% E I\/PL 6& 4,5-Di brono- 2- [err] trifluoro-p-tolyl)
-pyrrole-3-carbom nitefle 3 ! [err] 55 60
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EP O 347 488 Bl To a stirred m xture of 0.8g of
2-(a,a,a-trifluoro-p-tolyl)pyrrol eg® ptrile in 70 nL of chloroformis
added 2 niL of brom ne. The m xture, gﬁﬁg?@Q?ing overni ght, deposits a white
solid which is collected by filtration. Thin |layer chromatography (1:1

et hyl acet at e- hexane) shows a single conponent; mp. >230 * C 5

Anal. Calc'd for [err] C, 36.55; H 1.27; N 7.11; Br, 40.61. Found:
C, 36.40; H 1.08; 6.9, a8, 455 10 &ol | owi ng the above
proceduge but substitutig#g t §p opriately substituted
phenyl pyrrol e-3-carboniggile for
2-(& a,a-trifluoro-p-top¥l)pyrrolej3-carbonitrile yields the foll ow ng
conmpounds. 20 25 30 35 45 50 55161 EP O 347 488 Bl L M R
X Y [err] H Héﬁpz o Br Br 2g4-277 H I 4-F
A d 4 >220 © 2 o
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Eg‘g' (=] o
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5 H H 4-F Br Br >220 H H
[err] a d >230 H ad d . >230H
3F 4-F Br Br 55 83%768”B§ a 4-d a a 10
2-Br 3-Br 4-Br Br Br H 4- OCF3 a d 222-225 H
H 4- OCF3 Br Br H H 4 OCFe d HH H 4-CN
Br Br >230 15 H H 4-CN a d
>240 H H 4-S By S o >230 H & H 4- N2 c
a  246-249 H 3- 4-¢ B8 B B >260 H H 3-CF3
a cf >230 "1J2Q] . H . H 4- COCH3 c
ad\o/ 251 -254 H ,3-CH = C d  244-247 H H 4- CH3
c d  215-217 H -d _ 4-d Br Br >230 25
H H 3-d 4 O H G & <230 H 250 4-d a d
>230 K H 4-C1 © ? r 273-274 H H 2-C Br Br
>230 H H 4- CF3 >230 30 H
H 4- Br a - >285 H H 2-d a d
- >230 § o
gés ° -
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H 3-d  4-d a d >235 H H H a d
254- 255 35 EXAMPLE 64 K> a- (2, 2ggl %ﬁgﬁygq hyl am no) -, 8-nitrostyrene and
3-nitro-2-phenyl pyrrole 40 net [err¥l pha-nitro acet ophenone (5. 7g,
0.0345m is taken up in 100 nL toluene and 4.6g (0.0345m of amno

acet al dehyde diethyl acetal is added. The reactants are put into a 250 nL

RB flask fitted with a Dean-Stark tgap. The trap is filled wifth 4A

nol ecul ar sieves and the itﬁe Plheate@d at reflux<for 18 hours. The
toluene is renoved in vaado t@lgi 8. 36g of

a- (2, 25di et hoxyet hyl am n@g-, B-nitroqtyrene as a brown oil. To this oil is

added 50 M of concentratfdd HOl . As jthe flask is swirled the oil turns to a
yel | ow suspension. After §0 m utes°the solidis filtered to give 2.48g of
a yellow solid. Recrystal®i zatfog f&lom ebher/ et hyl acet at e/ hexane gi ves the
producf as two fractions, a p. 190-192 C, (31 %9 . Max 1485

2H), 7.46(m5H). O her B-nitrostyrene
ve reaction by substituting the appro-
enone for a-nitro acetophenone and/ or

t hyl8mi ne for anho acet al dehyde
conpounds 62 EP 0 347 488 Bl [err]

(1.56g, 0.0083nm) in 60 nL of dioxane

2.0
cml' (NO2), H NMR(CDCb3/DMVBO) ab. 73(
conpounds can be prepared,by,tfle ab
priately substituted a-ni ro§ e
appropriate 2,2-di (Cl - al yg
di ethy)s acetal to give t f ol™™owi n
A m xture of 3-nitro-2-plnyl pyrrol

is cooled in an ice bath ileE o
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55 25.9qg (.0182m of commercial sodium hypochlorite is added dropw se.
After stirring for 45 mnutes, t ) is acidified with concentrated
HCl. Water and [err] are added. %%@I‘ﬁ%@ are separated and the top
organic layer is washed with H2 0, dried over anhydrous [err] and
concentrated in vacuo to give 2.21 g of yellow solid. Purification by

chr omat ogr aphy usin and eluting with increasing ratios of ethyl
63 EP 0 347 488 xan® gives, after strip@ng, 0.77g of

yel l ow solid (36% : .5 C, Analysis: Calcd. for [err] 5

C, 46°72; H, 2.35; N, 10.90] Found: C, 46.96; H, 2.06; N, 10.02
aricide evaluations Al tests are preforned
i al sgq Al l gfconcentrations reported herein are in terns
stsoare kept @ 27 C. Spodoptera eridania,
worm A Sieva |im bean | eaf expanded to 7-8
st suspension with agitation for 20 3

dry. The leaf is then placed in a 100x10 mm
tergpaper on ghe bottomgand ten 3rd instar
inéa for 5 days before observations are

ng, or any interference with nornal .
-day residual 25 The plants treated in
der high intensity lanps in the greenhouse
e tdhe effectsoof a bright sunny day in June
r 14

usi ng techni cal nat
of 15 active ingredj
3rd ipstar larvae, south
cminlength is dipped in the t
seconds and pl aced igy ap d to
petri dish containi a g&%f
caterpillars. The difh
made f nortality, regduced feed
noul ting. Spodonter &aeri dani a,
t he above Test are i nt %I’l
p

for 7 days. Thege | S ol
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hour day length. After 7 days, the foliage |Is sanpl ed and assayed as in the
above-said Test. 30 Aphis fabae, gpyesi7isgged’. bean aphid Pots containing
single nasturtiumplants (Tropaeolum sp.) about 5 cmtall are infested with
about 100- 200 aphids one day before the test. Each pot is sprayed with the
test fornulation for 2 revolutjons of a 4 romturntable in a hood, using a
#154 DeVil bi ss atom zer. Eh rayglip e held aboutgl5 cmfromthe plant
36 and the spray directe@ds §b i ve conpl ete coverage of the plants and
t he apgids. The sprayed ts are sef on their sides on white enanel trays
and hel'd for 2 days, fol #w ng which nortality estimates are made.
Tedvranychus urticae (P-r@bistant stgain), 2-spotted spider mte Sieva lim
bean plants with prinary 4 eav xphnedg 0 7-8 cm arg sel ected and cut back
to one plant plants. Thi®is 45 gpout 2 hours before treatnment to all ow
the mijes to nove over to the test plant and to |l ay eggs. The size of the
cut piece is varied to ol ai,nfhbout ] 100 mtes per leaf. At the tinme of the
treatment, the piece of agi ) transfer the mtes is renoved and
di scarded. The mite-infele jﬁt j ar e®i pped 45 irPthe test fornul ation
for 3 seconds with agit on d sef in the hood to dry. Plants are kept
for 2 ways before esti s of adulf kill are nmade using the first |eaf.
The second | eaf is kept th aian for another 5 days before observations
are made of the kill of gs %h o8| newy energed nygphs. Diabrotic
undeci npunct at a hov® di , “Brd Phs®ar| sout hern corn rootworm One cc of fine
talc is placed in ag30 m .- w de-nmouth screwtop glass jar. One ml of the
approp¥i at e acetonqssuspension is pepetted onto the talc so as to provide
1.25 and 0.25 ng ofswactive ingredieht per jar. The jars are set under a
gentle air flow unti4l the acetone B ev@porated. ThePdried talc is
| oosened, 1 cc of nMlle eed i sgadfed to serve as food for the insects and
25 m gf noist soil%is %Fed to}ao jar. The jar is capped and the
contents thoroughl y&m x on a Vortgx Mxer. Following this, ten 3rd instar
rootorns are added B0 each jar andef he jars are | oosely capped to allow air
exchange for the larvae. The treat@ents®are held for®6 days before
nortality counts are nmade...M ssi ng™ arvae are presuned dead, since they
deconmese rapidly and cig ot be fopund. The concentrations used in this
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EP 0 347 488 Bl Rating Scale: 0 = no effect 5 =56-65%kill 1 = 10-25%

Kill 6 = 66-75%Kill 5 2 = 26-35%Kil |
7 = 76-85%kill 3 = 36-45%ki |1 = 4T BB®oo ki1l 4 = 46-55%«kill 9 =
100% kill R - reduced feeding 10 EP 0347488 B1 In ! loo 5
0 10 S5 [err] [err] 50 55 66
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EXAMPLE 68

50
A) Evaluation of test compounds as nematicidal agents Culiure Maintenance: Cultures of C. elegans (Bristol
strain from J. Lewis) are maintained on E. coli lawns on NG Agar Plates at 20*C. New cultures are
established weekly.

Nematodes for testing are washed from 4-5 day old cultures using Fresh Ascaris Ringers Solution

s5 (FARS). The worms are further washed with FARS, containing gentamycin, to reduce bacterial contamina-

tion and cenirifuged to separate worms from wash solution. This procedure is repeated three times. The

washed worms are then added to C. briggsas Maintenance Medium (CbMM), from GIBCOa to which is
added gentamycin (800 units/ml) and mycostatin (0.5 mg/ml).

84
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The tests are then made with mixtures of three compounds, piggy-backed from another high capacity
screening program to reduce additional labor and compound expenditures.

Compounds are dissolved in acetons and made up to volume with equal parts of water. The final test
concentration of each compound in the mixture is 150 ppm. The test material is micropipetied (25 ul) into a
single well of a 96-well sterile tissue culture plate (COSTAR)® and the solvent allowed to evaporate. These
"treated" plates are used immediately or stored in a freezer without apparent adverse effects on the
compounds.

A freshly prepared volume (50 ug) of C. elegans in CbMM is micropipetted into each treated well and
several control wells per plate. Culture plate are incubated at 20°C.

Observations for efficacy are made under a dissecting microscope at 4, 24 and 48 hours post-
immersion. Immediately prior to reading the plate, it is gently tapped to stimulate the movement of the
worms. Activity is judged subjectively, but semi-quantitatively, based on the drug effects on motility of the
adults and larvae. The criteria are as follows: 8 = no motility, 7 = markedly reduced motility in
approximately 95% of worms, 6 = reduced motility, 5 = slightly reduced motility, 0 = normal motility,
same as controls. Other factors indicating activity are easily noted such as death, rigor mortis, contraction,
coiling, paralysis, abnormal twitching, reduced worm population in 48 hours and other deviation from normal
behavior.

PROCEDURE FOR CAENORHABDITIS ELEGANS ASSAY

Day 0 | .Inoculate E. Coli-NG Agar Dish With 30-50 C. Elegans
JIncubate At 20°C.

Day 4 | .Harvest New C. Elegans Population .Wash With Antibiotics
.Transter To CoMM

.Add C. Elegans (256-100 UL) To "Medicated” Wells*
.Observe For Activity At 4 Hours Post-Immersion

Day 5 | .Observe For Activity
Day 6 | -Observe For Activity

® Medicated Wells May Be Prepared Fresh Or Earlier And Stores In Freezer

Data obtained in these tests are reported in Table iii below.

B) Root-Knot Nematode Assay

Populations of the root-knot nematode (Meloidogyne incognita) are maintained on Fireball tomatoes in
the greenhouse. Egg masses are removed from the infested root surfaces and are kept on moistened filter
paper for 24 hours to allow them fo hatch. Larvae emerge and drop into the waier beneath the paper.
Larvae for test are transferred to cell plate wells containing test compounds at 300 ppm in 3% acetone,
about 10 larvae per cell well. Infested wells are held at 27 °C and mortality is determined 24 hours after
treatment.

Data obtained are reported in Table Il below.



[err] EP O 347 488 Bl [err] 15 [err] 30 35 [err] 50 55 70 EP 0 347
488 Bl [err] 20 [err] 30 [err] P 0317488 B1

Table Il
C. Ele. 150 ppm Root Knot
Nematodes.
5 300 ppm
~/ _ L A
4,5-dichloro-2-[p-(trifluoromethoxy)phenylpyrrole-3-carbonitrile - - 4
10 4,5-dichloro-2-(alpha, alpha,alpha-trifiuoro-p-tolyl)pyrrole-3-carbonitrile ] 9 5
4,5-dibromo-2-(alpha, alpha,alpha-trifluoro-p-tolyl)pyrrole-3-carbonitrile 9 ] 0
2,3-dichioro-4-nitro-5-phenyipyrrole 0 0 9
2,3-dichloro-5-{p-chlorophenyl)-4-nitropyrrole 9 9 9
2,3-dichloro-5-(3,4-dichlorophenyl)-4-nitropyrrole 9 9 0
s 2-(p-bromophenyl)-4,5-dichloro-3-nitropyrrole 9 9 6
2,3-dichloro-4-nitro-5-(alpha,alpha,alphatrifluoro-p-tolyl)pyrrole 8 9 -
- EXAMPLE 69
b —

Following the procedures of Examples 59 and 80, compounds of the invention are evaluated against a
variety of insect species including: leaf hoppers, tobacco budworm, southern armyworm, and the German
cockroach. The rating system is the same system used in the above-said examples. Data obtained are
reported in Table IV below. Where two or more tests have been conducted with the same test compound,

25 the results are overaged. also, a - in the table indicates no test.
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EP O 347 488 Bl [err] 30 35 [err] 60 65 72 EP O 347 488 Bl [err] [err]

25 30 35 [err] [err] Insecticidal \@#H h@3Ss Heliothis virescens, 3rd
i nstar tobacco budworm 55 Cotton ggty eg%?l;mare di pped in the test

formul ation and allowed to dry in a hood. When dry, each is
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cut into quarters and ten sections placed individually in 30 m plastic
nmedi ci ne cups containing a-5-7 H@g&&'ﬁeﬁe of danp dental w ck. One
third-instar caterpillar is added to each cup and a cardboard lid placed 73
EP O 347 488 Bl on the cup. Treatnents are nmaintained for 3 days at before
nortality counts and estimates of reduction in feeding danage are nade.
Enpoasca abrupta, adul s, western potato | eafhopper 5 A Sieva |im bean

| eaf about 5 cmlong i dipped in the test fornulation for 3 seconds with
agitation and placed i} a ogl o dry. The leaf is placed in a 100x10 nm
petri %ish containing moightai fall t eP paper &h the bofttom About 10 adult

| eaf Woppers are added each dilsh and the treatnents are kept for 3 days
before nortality countel are nmadg. 10 Blattella germanica, bait test, adult
mal e German cockroach A 0. 1% baijt is prepared by pipetting 1 ml of a 1000

ppm sqQiution of the teg ound in acetone onto 1 gramof cornmeal in a
30 mM w de-nouth bottl égﬁg it ig dried t‘):y passi ng a gentl e stream of

air into 15 the bottle i is placed in a 1 pint w de-nmouth Mason jar
and ten adult nale coc® oaches gre added. A screen |id is placed on the jar
and a small piece of cBtton soalked in 10% honey is put on the top of the
screems | id. Mrtality ’éougﬁ mgde after 3 days. Blattela gernmanica,

resi due test, adulgd mafe cockroach 20 One m of a 1000 ppm acetone
solution of the tedt material pi petted slowy over the bottomof a 150 x
15 mm petri dish as to give &s uniformcoverage as possible. After the
depeiit has dri ed,a 10 adult

20
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mal e cockroaches are placed in each dish and the lid is added. Mrtality
counts are nmade after 3 days. 25 ﬁﬁﬁggpgagéﬂ eridani a, system c uptake, 3rd
i nstar | arvae, southern armyworm The conpound is forrmulated as an emnul si on
containing 0.1 gmof the test material, 0.2 gm of Enul phor EL-620[err]

emul sifier, 10 m of acetone and 90 ml of water. This is diluted 10-fold
wth water to give a 00 ppmenul sion for the test. Subsequent 10-fold
dilutions are nade wiglh water as needed. Sieva |lina bean 30 plants, with
the primary | eaves e andgF a |length of 7-8 cm are cut off at |east 3
cm abo%e the soil el t rE! c®ntam nati dh with s&1 bacteria that wll
cause decay of the stgmdurindlthe test. The cut stens are placed in the
test enul sions and eaglh stemi$ wapped with a bit of cotton to hold the
stemoff the bottomof the botfle and to limt evaporation and

vol ati]ization of the _co und| The test is nmaintained for 3 days at [err]

to all 8w the conpoun t o tafken up into the plant. Following this, one
| eaf is renmoved 35 frfEm lmnt 8nd placed $n a 100% 10 mm petri di sh
with 10 southern ar r as described in Test IIl. Mrtality counts and
observati ons of feedie®dg damage{are made 3 and 5 days | ater. Enpoasca
abruptg, Adults, Westwrn tate Le§fhoppers, System ¢ Upt ake 40 The

conmpound is for at aswubr eful si on contaiﬁ?ng 0.1 §ﬁ1of t he test
material, 0.2 gmgpf Enul phor E$-620[err] enulsifier, 10 m of acetone and
90 m of water. isis diluted 10-fold wth water to give a 100 ppm

emul sion for theyest. Subsequnt 10-fold dilutions are nade with water as
nekebde Sieva | i bean plamt s§ wieh the prinary | eaves expanded to a
length of 7-8 cm® are cut off 4t |east 3 cm above the soil level to avoid
contam nation w #h so@ll bacterila that will cause decay of the stem during
the test. The cut® st 45 aregipl aged in the gest. enulgi ons and each stem
is wwafped with a bitsjof cottdh to hold the stemoff the bottom of the
bottl €®and to limt aporation and volatilization of the conpound. The
test is maintained f 3 dayseat [err] to allow the conpounds to be taken
up into the plant. Followi ngtdi s,aone | eaf i& renovedsfromthe plant and
placed in a 100 x 10 mm petrt "¢i sh and tested as in Test VIII, above. 50 55
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5%59.7,5?743851" 0 347 488 Bl [err] 20 [err] 50

EP O 347 488 Bl The rating scale for the above tests is the sane as
EP O 347 488 Bl [err]

described in Exanple 9. 5 [err]
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15 [err] 35 45 [err] 55 83 EP 0 347
488 Bl 10 15 | [err] 45 EXAMPLE 68§ sfy adgy uati on of test conpounds as
nemati ci dal agents Cul ture. Maintenance: Cultures of C. el egans (Bristol
strain fromJ. Lewis) are maintained on E. coli |lawns on NG Agar Pl ates at
[err] New cultures are established weekly. Nenmatodes for testing are washed
from4-5 day old cultufes using Fresh Ascaris R ngers Solution 55 (FARS).
The worns are further sheqg with FARS, containing gentanycin, to reduce
bacterial contam na- tg§bn gdgpg trigf uged togseparategworns from wash

sol utioh. This procedu i Sr@pfhted three tines. The washed worns are then
added to C. briggsae nt enance| Medi um (CbMM), from G BCOa to which is
added gentamycin (600 its/m) pnd nycostatin (0.5 ng/m ). 84
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EP O 347 488 Bl The tests are then nade with m xtures of three conpounds,
pi ggy- backed from anot her hi gh q@pggﬁ%xmfﬁ{eening programto reduce
addi ti onal |abor and conpound expenditures. Conmpounds are dissolved in
acetone and nade up to volunme with equal parts of water. The final test
concentration of each conmpound in the mxture is 150 ppm The test materi al
is mcropipetted (25®l) into a5 single well of a 96-well sterile tissue
culture plate (COSTAM&b and the solvent allowed to evaporate. These
"treated" plates are sedéﬁ gl ately or stored in a.freezer wthout

appar &nt adverse effedts R conpounds.‘% freshly d?epared vol unme (50
ugy_of C. elogans in MM is mjcropipetted into each treated well and
several control well $per plat¢. Culture plate are incubated at 20 * C. to
Qbservations for efficacy are de under a dissecting mcroscope at 4, 24
and 48 hours post- i %i n. hnmediately prior to reading the plate, it is

gentl? tapped to stirtl @ novgrment of §he worns. dctivity is judged
subj ectively, but serg- o tt i vel y, based on the drug effects on
notility of the adult® and | aryae. The criteria are as follows: 8 = no
nmotility, 7 = markedl® reduced{notility in approximately 95% of worns, 6 =
reducgd motility,. 5 fsliGht] 8redyced motidity, 0 = ngrmal notility, 15
sane as control s O Her f8®™r% indicating activity are easily noted such
as death, rigor ggrtis, contrag¢tion, coiling, paralysis, abnorna

tw tching, reduc wor m popul aji on in 48 hours and other deviation from
nor.mal behavi or. 20 < PROCEDURE FOR CAENORHABDI TI S
ELéGﬂNS ASSAY Da%zo | nocufaig E.'Coli-NG®gar Dish Wth 30-50 C. El egans
.Incubate At 20CY Day 4 Harvést New C. El egans Popul ation . Wash Wth
Antibiotics .Tr aﬁsf erglTo CbMVIe
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25 .Add C. El egans (25-100 UL) To "Medi cat ed"
Wel |l s[err] .Cbserve For Activity Post - I nmersi on Day 5 (bserve
For Activity Day 6 Qbserve For %tf?ﬁ%a?d a Medi cat ed
VWells May Be Prepared Fresh Or Earlier And Stores In Freezer Data obtained
in these tests are reported in Table 111 below. 35 B) Root-Knot Nematode
Assay Popul ations of th@root-knot nematode (Meloidogyne incognita) are
mai nt ai ned on Fireball es in the greenhouse. Egg masses are renoved
fromthe infested root ﬁ d gre kept on dA’stened filter paper for
arvae energe and drop into the water
bdaneat h t he paper. rvae for test are transferred to cell plate wells
cont ai ni ng test corrpoun at 300 ppmin 3% acetone, about 10 | arvae per
cell well. Infested wells are heljd at [err] and nortality is determ ned 24

24 hour’s to all ow them

hour s ter treatnent. bta| ed are reported in Table Il below 45
50 55 EP O 347 48 Bg Illg C. Ele. 150 ppm Root Knot
Nenat odes. 300 ppm '1
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L A 4,5-dichloro-2-[p-(trifluoronethoxy)phenyl pyrrol e-3-carbonitrile

4 10 4, 5-di chl or o- 2-dga} P@ﬁ
alpha al pha-trifl uoro-p- tonI)pyrro g?carbonltrlle 9 9 5
5-di br ono- 2- (al pha, al phaal pha-trifluoro-p-tolyl)pyrrole-3-carbonitrile

9 9 0 2, 3-dichloro-4-nitro-5-phenyl pyrrole 0

0 9 2, 3-cdwchl or o-5- (p-chl orophenyl )-4-nitropyrrol e 9
9 9 2, 3-o&chl oro-5-(3, 4-di chl orophenyl)-4-nitropyrrole 9
9 0 15 (p 19 uphenyl) 4, 5- dlchloro 3- nltropyrrole

9 8 g

2\3/d|chloro 4-ni ro 5-(a|nha al pha, al phatrifluoro-p-tolyl)pyrrole 9 9
EXAMPLE 69 20 Foldiowi ng t h¢ procedures of Exanples 59 and 60, conpounds of

t he i nvention are evaluaten agai nst a variety of insect species including:

| eaf hoppers, prm southern armyworm and the German cockroach.
The ratlng syste gg gane systemused in the above-said exanpl es. Data
obtai ned are rep EF bl e |V bel ow. Wieré two or nofe tests have been
conducted with t sane tes$t conpound, 25 the results are overaged. also, a
- inthe table iricates np test. 30 35 40 45 50 55 86
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10 [err] [err] [err] EP
O 347 488 Bl [err] EP 0 347 48 i Clains for the foll ow ng
Contracting States: AT, BE, CH, DEP%&I%E@G? T, LI, LU NL, SE 1. A
conpound having the fornula | structure: 5 L 10 [err] 20 wherein X is F,
a, Br, I, or [errrdge Yis F, O, Br, I, [err]is CNor and Ais H ClL-C4
al kyl optionally suygstituted with fromone to three hal ogen atons, one
hydroxy, one C -C4&8lal keky, one C - Cs alkylthio, one phenyl optionally
substituted with Gg- Ca I§ or°Ci -Ca al koxy?or with%®ne to three hal ogen
at ons, ®one phenoxy Eptional I} substituted with one to three hal ogen atons
or\wonhe benzyl oxy 253 optignally substituted with one hal ogen
substituent; G -C4 carbal koxynet hyl ; C3-C4 al kenyl optionally substituted

with fromone to three | oggn atons; cyano; C3-C4 al kynyl optionally
substitputed with o o
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hal ogen atom di-(Cl-C4 alkyl) am nocarbonyl; or C4-GCs

cycl oal kyl -ani nocarbonyl; L is I-ngMﬂ?(acm Br; and Mand R are each

i ndependently H G -C3 aIkyI C -C3al koxy, C1-C3 alkylthio, G -Cs

al kyl sul finyl, C1-C3 aIkyIsquonyI, cyano, F, d, Br, I, nitro, CFs,

Ri CF2Z, R2CO or NR3R4, and when M and R are on 30 adj acent positions
and taken with thetarbon atons to whi'ch they are attached they may forma
ring in which MR ré&pres CEF he structure: -OCH20-, -OCF20- or 35/ 40 Zis
S(Onor 0, R is g g CHPCl, or CF3» R2 is Cl-@3 al kyl, Cl-Ca

al kox¥, or NR3R4; i SSH"E G - C3 alkyl; R4 is H G -Ca alkyl, or R5 CO
R5.s Hor C -Ca kyl; and|{n is an integer of 0, 1 or 2. 45 2. A

conmpound according to claim] wherein Ais hydrogen or G -C4 al koxynet hyl ;
Wis CN or NOZ; XandYare ¢ach C, CF3, or Br; Rif F, d, Br, CF3, or

OCFs;,,Mis H F, and L is H or F. 3. A conpound according to
claim1l1, 4,5- dICh| ;% @ di ckl or opheny! ypyrrol e-3-@arbonitrile;
4,5-di chloro- 2-(a, r I"ior o- p-tol yl ) pyrrol e-3-carbonitrile;

2,3-dichloro-4-nit -5 (a,a, §-trifluoro-p-tolyl)pyrrole; -2,3- 60
dlchloro 5- (3, 4-di ¢cihl orgphenyl ) - 4-ni tropyrrol e;

4- br o®D- 2- ( p- ohlor hen Iiifﬁ(trbfluoronethyl)pyrrole-&: carbonitrile;
3, 4-di br ono- 5 i chT"o p‘enyl)pyrrole-2-carbonitriIe;

2, 4- di br ono- 5- p chlorophenyl) pyrrol e-3-carbonitrile;

3- rQnD-5-(3 dlchlorophe | ) pyrrol e-2, 4- dlcarbonltrlle
4, chl oro- (ethoxynet yl”-2 a, a, a- trifPuoro- p- tolfr)pyrrole 3-

carbonitrile; H

4- br ono- 2- (p- Ior phenyl) (ethoxynethyl) 5-(trifluoronethyl)pyrrole-3-c

arbonitrile; and 6 o o

4- br ono- 2- - ( 3, 4- di &l or ophe 'I) 5 (trifluoromethyl)pyrrole-3-carbonitrile.
25

4. Arethod for co@drolling ijnsects, nematodes and acarina conpri sing:

contacting said insécts, ne s- todes and acarina, their breeding grounds,

food supply or habitat wi & N i isecti ci dal Py, nenatlcfhally 117
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and acaricidally effective amobunt of a conpound having the structure: L 5
SO N 10a wherein X is H F, C gplyas7iseg@s CF3; .Y is F, d, Br, I, CF9 or
CN, Wis CNor N2 and Ais H C, -C4 alkyl optionally substituted with
fromone to three hal ogen atons, one hydroxy, one G -C4 al koxy or one C, -
75 C4 al kylthio, one phenyl optionally substituted wwth G -C3 al kyl or
C, -C3 al koxy or w one to three hal ogen atons, one phenoxy optionally
substituted with o to t hree hal ogen atons or one benzyl oxy optionally
substituted with o o Bef] suhstituent; C -04 carbal koxygethyl; C3-C4

al kenyl® optionally |9nu d wth fromone to three hal ogen atons; cyano;
Cs Cs al kynyl opti aI ly su
al kyl') am nocar bon%! or C4-
Br; KyZ2o and M and R a

aI koxy,, Ci Cs al k i, C
?Sr , n|tr E'e

adjacent p05|t|ons n a

attached t hey rray rmarin

tituted with one hal ogen atom di-(C - C4

s cycl oal kyl -am nocarbonyl; Lis H F. d or
e each independently H C, -Cs alkyl, G -C3
-Cs alkylsulfinyl, C-CC al kyl sul fonyl, cyano,
22 R2CO or NRaR4,o and when Mand R are on
with the carbon atons to which they are

in which MR represents the structure:

25 30~~~p~~~~~~~~m e~ 30

F, CHF2, CHFCl, or CF3 R2 |sg Ce al kyl,
H%5 orOCsaIkyI 4 1S H OCsaIky,
yl; and n is an integer of 0, 1 or 2. 5. A
erein said compound is:

henyl ) pyrrol e-3-carbonitrile; KJ
o-pntolyl)pyrrole-3carbonitride; 40

- OCH20-, - OCF20-
- Z |$58(O)n or
G -Cs al koxy,
or RsCO Rs |s=Hor G -Cs al
met hod accor dlt?ng toclaim4
4, 5-di chl or o- %(3 4-di chl or
4, 5-di @l oro- F(aaa-triflsu

2,3-dichloro-4nitro-5-(a,aajtrifluoro-p-tolyl) pyrrole;
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2, 3-di chl or 0- 5- ( 3, 4-di chl or ophenyl ) - 4-ni tropyrrol e;

4- br onp- 2- (p- chl orophenyl ) - 5- (trigp ygsPigagy! ) pyrrol e-3-carbonitrile;
3, 4-di br ono- 5- (3, 4-di chl or ophenyl ) pyrrol e-2-carbonitrile;
2,4
5-(

d
- di brono- 5- (p-chl or ophenyl ) pyrrol e-3-carbonitrile; 45
p- chl or ophenyl ) pyrrol e-2, 4-di carbonitrile;
3- brono- 5- (3, 4-di chl or§phenyl ) pyrrol e-2, 4-di carbonitrile; 4,5-dichloro-1

- (et hoxynet hyl ) - 2-(a, trifluoro-p-tolyl)pyrrole-3-carbonitrile;
4- br onp- 2- ( p- chl or oph 1) 81-8e8hoxyret hyl ) -5-(trifLuoromethyl)pyrrol e-3-ca
rbonittile; or 4-bro 2- (B.4= chl orophenyl ) -5-(trifluoromethyl)

pyAegl e- 3-carbonitril e 50 6 A [met hod for protecting growi ng plants from
attack by insects, ne odes and acarina, conprising applying to the
foliage of said plants or to thg soil or water in which they are grow ng,

an insgcticidally, t allyl or acaricidally, effective anount of a
formula I conpound ha egsgrucgure 55 118 EP 0 347 488 Bi L 5
X N A 10 wherein X is g B, I, or CF3; Yis F, d, Br, I, CF3 or

CN, Wis CN or NO2 andﬁ |s H; -C4 al kyl optionally substituted with from
one to three hal ogen d@ons one tfhydr oxy, one Cp-C4 al koxy or one C, -
15
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C4 al kyl thi o, one phenyl optionally substituted with G -C3 al kyl or Cl1-C3
al koxy or with one to three hal oggpoahpigs gpne Phenoxy optional Iy
substituted with one to three hal ogen atoms or one benzyl oxy 15
optionally substituted with one hal ogen substituent; Cl-C4

car bal koxynet hyl ; CV-C4 . al kenyl optionally substi tut ed with fromone to

t hree hal ogen atons; ggyano; C3-C4 al kynyl optionally substituted with one
hal ogen; di-(C -C4 alZkyl )im' nocar bonyl ; or C4-Cs cycl oal kyl am nocar bonyl ;

Lis H F, d or Br; fnd &R age each indgpendently H C, -Cs al kyl,
Ci-Ca &l koxy, G -Ca @ kyl®iRSC -Ca alkylsulfinyl, G -Ca alkylsulfonyl,
cwano, F, d, Br, |, %itro, CF3}, R CF2Z, R2CO or NRaR4, and when M and R
are on K> 20 a® acent pogitions and taken with the carbon atonms to
which they are attached they may forma ring in which MR represents the
structre: - OCH20- , 25 30 Zis S(Onor 0; R is H F, CHF2,
CHFCl, "or CF3; R2 is , §1-C3 al koxy, or NR3R4;, Ra is Hor C1-C3
alkyl; R4& is H G- R5CO, R5 is Hor C-Ca alkyl; and nis an
et hod according to claim6 wherei n sai d
conmpound i s: 4 5- dlcm or o- 2. (3,)4- dICh| orophenyl)pyrrole 3-carbonitrile;

4, 5-dighl oro-2-(a, a, {_.;ol yl')pyrrole-3-carbgnitrile;

2, 3-dichloro-4-njtro rif uor o- p- tolflnl) pyrrole; J>

2, 3-di chl oro-5- (8, 4-di chl orophgnyl )-4-nitropyrrole; 40

4- br ono- 2- (p- chl®rophenyl ) -5-(gri
3,4-di brono-5-(3,4-di chl orophéttyl ) pyrrol e-2-carbonitrile;
Z,ﬁ-/dlétgrom) 5- (p#chl or opheny )% y tri

5- (p-chl or opheny®) pyrrol e- 2, 4-
3- brono-5- (3, 4-afichl ophenyl)
4,5-dichloro-1 ® o o o
- (et hoxynet hyl ) - 2- (f aatrlfl oro-p-tolyl)pyrrole-3-carbonitrile;

4- br orfB- 2- (p- chl or opkEnyl ) - 1- (¢t hoxymet hyl )-5- (tri fl uor onet hyl ) pyrrol e- 3-ca
rbonitrile; or

G
»

yrrol e-2, 4-di E:arbonitrile; 45
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4- br ono- 2- (3, 4-di chl or ophenyl )-5-(trifluoronmethyl) pyrrole-3-carbonitrile.
& A nethod according to claim j id conmpound is applied to said
plants or the soil in whiech 50 %Mﬁﬁgﬁaﬁ growi ng, at about 0.125 kg/ ha
to about 4.0 kg/ha of said fornula | conpound. 9. A nethod according to

claim6 wherein said fornula | conmpound is applied to the foliage of said
pl ants or the soi Bor water in which they are growing, in the formof a

| i quid conpositio co%al ni ng from about 10 ppmto about 10,000 ppm of said

fornula I conpoung 551898 oC L M, S 10. Anethpd for the

prepafation of a &velaky yrroI e conpound having the structure: X ~~W5L
R\ { ~~~———— t A R 15 wherein A, X and Y are as defined in claim1i;
Wis CN or NO2; L®s H F, or Br; and Mand R are each independently H,
G -Ca alkyl, G -C3 alkoxy] C1L -C3 alkylthio, G -C3 alkylsulfinyl, C1-C3

al kyIsuI fonyI a F. , Br, I, nitro, CF9, Rl CF2Z, R2CO or NRaR4,
and When M and R e% gj ceng p05| tionsgand taken wth the carbon atons
to which they arepat h

structure: K20 $#

hey may forma ring in which MR represents the
20-, -OCF20- or 25
i 30 Zis or 0; RI" |sH F, CHF2, CHFCl, or CF3; R2is G -C3

al kyl,s G -Ca_al k&y, Hr 4R;°R3ISH ° o
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or C1-C3 alkyl; Ris H G-Cs alkyl, or ReCO Re is Hor G -C3alkyl; and n
is an integer of 0, 1 or 2; conprigpig\hy ting a benzoyl acetonitrile or
a- ni troacet ophenone having the stlrEﬁcture{ssg L o 40
M SC-CH2 R 45 wherein L, M R and Ware as descri bed above with
2,2-di (C1-C4 al koxy)ethylgm ne, at an el evated tenperature, to yield an
ct-[2,2-di (A-C4 al koxy) &&lhyl am no] -, O cyanostyrene or a-[2,2-di (d-C4
al koxy) - ethyl am nol -, -ni®jrost¥rene having the structure: 50 55 120
[err] g E = a o 121 EP O
347 488 Bl 10 -
[éer] wherein L, M R a W are ag descri bed above with
2, 2-di et hoxyet hyl ami ne, al'.an elevdted tenpera- ture, to yield an
a-(2,2-di (C1 -C4 al koxy)ethylagm no)}-[err]-cyanostyrene or a-(2,2-di(ClL -C4
al koxy), ethylam no)-[err rE oit rene having the structure: 15

o A

o (=]
0
92 .
2!
15 - [} < Q) o (=]
&
8
L
o 2 B hE’ o o
0 ol
3
s E
[~} [, -}
o=
25
el
£g o o
2 =
30
S
[, [+,]
E m
35 .
e [-)] [+))
[
la
S (¥
40 S 88 o ~
= & = .
Q S
2 S A
1 oM - N S |
0O 1 > P Qg 0 m
[ R I - " | 0 8 M 1
45 0O N ~ £ Q& Q0 ©
~ 4 = O Q - 3 ~ O
L = > Q0 H @ ~ O e~
0O I &8 N O & W & o
- D W © [~ B I YR ¥ |
o | Q@ O = - -
I ~ E | @ QP Q e
b= <+ = 0 ™M el -l o~ e
o] - D> M 1 H © © ~ O
m 8 09 LS Il ~ T N « |
50 -~ O 5 - ~ 1 Qo= M
o] I &£ =~ O I &8 ~ 0 @
NS WM ("> T B - B ¥ B 4 ]

55

i1



[err] 25 wherein L, M R and Ware as described above. 14. A conpound
havi ng the structural formula: 3G l*% éﬂ wherein Wis CN or [err] L
is H F d, or Br;j Mand R are each I ndependently H, [err] alkyl, [err]

al koxy, Cl1-C3 alkylthio, Cl1 -C3 alkylsulfinyl, Cl-C3 alkylsulfonyl, cyano,
F, d, Br, I, nitro,[err] [err] and when on adjacent posi tions and taken
together with the rbon atons to which they are attached M and R may form
aring in which MR epresent the structure: [err] 45 50 Zis S(On or O
[err] al koxy, or [efr] gs§§ r [err] IS H [err] qékyl or ierr] is Hor
[err] @l kyl; and n¥ s . ger * of 0, 1 or 2. 55 715. A compound accordi ng
to\clhaim 14 (E) p-®Ohloro-[erf]-[(fornyl methyl)am no]cinnanonitrile diethyl
acetal; (2) p-chlomb-[err]-[{fornyl methyl)am no]cinnanmonitrile diethyl
acetal ;[err][(fornyl methyl)am no] -3, 4-di met hox- ycinnanonitrile diethyl
acetal; (2)-nethyl p- cyanp-1- [(fornyl met hyl)am no]vinyl } benzoic acid
drethyF acetal; 3,#d | @r [er+](forny|nethyl)anrno]crnnannnrtrrle

di et hyl acetal; (ZBE | 2 g'( nmet hyl )am noj - p- 922 EP' 0 347 488 Bl

met hyl ci nnanonitri di et hyl acetal [err]--[(fornyl met hyl)am noj
p-trifluoromet hoxye nnanonitfile dinethyl
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acetal; (E) p-chloro-[err]-[(fornyl nmethyl)am no]cinnanonitrile dinethyl
acetal ; N (fornylmethyl)-p-nethyl gplo'dsz(4ag BqOMet hyl ene) benzyl am ne

diethyl acetal; N (fornylnethyl)-3,4-di nethoxy-[err][-(nitromethylene)-
benzyl am ne di et hyl acetal; .

p- chl oro- N- (fornyl net hyl ) -a- (nitronet hyl ene) benzyl am ne di ethyl acetal; N
5 (fornyl methyl ) -@&- (ni tronet hyl ene) - 2- napht henenet hyl am ne di et hyl
acetal ; nethyl p-{a-[(%orny|methyl)- am no]-[err]-nitrovinyl)benzoate

p- (di ethyl acetal ); an ) g! 28 o

p-triflPuoromet hyl - N-[ f€r my! hell - a- (ni tronet hyl enef‘- ] - benzyl am ne di et hyl
acdetal . 16. A process ®or the prleparation of a conmpound represented by the

structure: 10 L 15 20 ®lerr] 30 is S(Onor O0; R is H f, CHF2, CHFClI, or
CF3; R2is C-Ca alkyl, C-Ca allkoxy, or NR3R14; R3 is Hor C -Ca alkyl; R4
is H ¢ -Caalkyl, or Egl?s is Hor G -Ca alkyl; and n is an integer of

0, 1 or 2; 35 co IS -1 acting a benzoyl acetonitrile or
a- ni troacet ophenone h ha &truture: L 0 40 45ewherein L, M R and W

are as descri bed above®w t h™ 2, 2-/di (C1l-C4 al koxy) et hyl ami ne, at an el evated
tenperature, to give aconpound fhaving the structure: 50
L wherein L, M R_ ancW alﬁ asgldes%ri bed above. 12?&
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EP O 347 488 B1 Clainms for the following Contracting State: ES 1. A nethod
for the preparation of a novel ag I conpound having the structure 5
L 10 [err] 20 wherein X is F, MO%EA%P or [err] Yis F, d, Br, I, CF3
or CN;, Wis CNor [err] and Ais H C -04 alkyl optionally substituted with
fromone to three hal ogen atons, one hydroxy, one Cl -C4 al koxy or one C, -
4 al kyl thi o, one pheny optlonally substituted with G -C0 alkyl or G-Ca

al koxy or with one to t alogen at ons, one phenoxy optionally
substituted with one to Eg geqoatons or ope benzyl oxy optionally
substftuted with one ha ituent; Cl-C4 carbalkoxynethyl C3-A4
al kenyl optionally 25 substlt ted mnth fromone to three halogen at ons;
cyano; C3-C4 al kynyl onal ly sybstituted with one hal ogen atom

i -(C1-04 al kyl) aninocarbonyl of C4-C6 cycl oal kyl -am nocarbonyl; L is H,
F a ,or Br; and M and each i ndependently H, C, -C3 al kyl, C,
-CBaIkoxy Cl -C3 alky alkylsulflnyl Cl -C3 al kyl sul fonyl,
cyano, F, G, Br, I, F27, R2CO of NR3 R4, and when M and R

are on adjacent p05|t|o taken with the carbon atons to which they are
attached they may form s rlng in BO whi ch MR represents the structure:

- OCH243-, - OCF20- or 35 Seb) n or O RLis H F, CHF2, CHFCI, or CF3;
R2 is C1-C3 aIkyI r [err] is Hof Cl1 -C3 aIkyI R4 is H C
-C3 al kyl, or R5 |s H or -C3 alkyl; and nis an integer of 0, 1
or 2 conpr|5|ng re tlng a benzoy acetonltrlle or a-nitroacetophenone
havi ng t he struct ure:

20 ~ - o
Q
2
; g . .
-
25
E.c o )
a =
30

00
9
0

. LI

g o
8 ™
. [
~ Em
40 -7
(=} é o © ’
2 2
9% £ _ %
- 0 ~ P Qi ol -~ O
4 Z8f8F S HTD
&3’;“..8 T g9 <
o 4 QM o g oY~
- o] o @ I S 1. N
™ M e~ O ~ e~ 0O I
F - - EAT. BT ]
2 1~ L =« 0O M -
- 8 O | < 0 MO e
50 G £ & = Q£ 0 N oM
H ~ 2 1 - E o 3 4 P
Q ! = Q8 [ B B R |
(&) n o 1 1 . B T - Y -

56

114



45 55 [err]
wherein L, M R and Ware as desCgj wth 2,2-di(Cl -4

al koxy) et hyl am ne, at an el evat ed Fglr?%g‘;’g‘?grﬁg to yield an a-[2,2-di (ClL -04
al koxy) et hyl am no] [ err] cyanostyrene or a-[2,2-di (C1L -C4 al koxy) -

ethylam no]-[err]-nitrostyrene having the structure: 124 EP O 347 488 Bl
[err] wherein L, M R, d Ware as described above and treating the thus
formed a-[2,2-di (Cl - | koxy)- ethylam no]-[err]-cyanostyrene or
a-[2,2-di (C1 -C4 al koxyg m ]E.[ rl-nitrostyrene with a mneral or organic

15 &cid to yield thygl desdr@dSaryI®yrrole. 2. A mfthod according to
clain 1 wherein the rea@Qtion of 2} 2-di (ClL -C4 al xoxy)ethylam ne with ben-
zoyl acetonitrile or a-n@itroacetophenone is conducted neat or in the
presence of an inert organic solvent. 20 3. A nethod according to claim1l
wherein the a-[2,2-di (G}- @l koxly) et hyl am no] -[err]-cyanostyrene or a-
[2,2-difC1-C4 al koxy) et Icg n]g erq-nitrostyreneis treated with

hydr ochl ori ¢, hydr obr ongc, reff | udt oacetic acid td formthe arylpyrrole.

4. A process for the pre@gparalion
al koxy) et hyl am no] [ err]&cyanost yr
rene represented by the structure: L

al koxy) gt hyl am no] - [ er ref[ - niag rms
[err] wherein Wis.p oi Noﬁﬁ s H®F, d, or Br; Mand R are each
i ndependently H, Cg -C3 al kyl, Cil} Ca 40 R2CO, or NR3Rs and when on

adj acent positi onséand taken toggther with the carbon atons to which they
are attached M and, R may form a ingcin whi ch MR repLesent the structure:

f an a-[2,2-di (Cl-C4
ne or a-[2,2-di(Cl- 25 c4
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[err] 45 50
Cl- C3 al kyl,

al kyl, or RSCO, Rs is H or

t he structure:
are as descri bed above
ture, to yield an a- (2
a-(2,2-di (Cl-C4 al koxy

"structsure: [e

precess for the prepar

30 35
or N2, L is
al kyl, C1-C3
al kyl &l fonyl |

Zis S(On or O; RlisH F, CHF2, CHFC,
C - Ca al koxy,

55 125

rr] 25

H F, O,

al koxy,
cyano,

C

adj acent positions and
they are attached M an

structure:
15

/20

25

30

35
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alpha-trifluoro-

H or

EH nis

CF3,

p-tolyl)pyrrole~l,
3~-dicarbonitrile

C -Ca al kyl;

or CF3; R2 is
R4 is H C -C3

an integer of 0, 1 or 2;
conprising, reacting a benzoylacetonltrlle or a-nitroacetophenone havi ng
EP O 347 488 B1 [err] 10 wherein L, M R and W
ith 2,2-di ethoxyet hyl am ne,

3~bromo-5-(alpha,
alpha,alpha~-tri-
fluoro-p-tolyl)

pyrrole-2,4~

at an el evated tenpera-
1- C4 al koxy) et hyl ami no) -[err]-cyanostyrene or
no)-[err]- nltrostyrene havi ng t he

, R, and Waré as described above. 5. A
conpound represented by the structure: L
[err] wherein Wis CN
nd R are each independently H Cl1-C3

hi o, C1-C3 al kyl sul finyl,

CF2 Z,

Cl -C3
[err] and when on

dicarbhonitrile



[err] 45 Zis S(On or O; RLis H f, CHF2, CHFCL, or

al kyl, CL-C3 al koxy, or NR3R4; Rigp § skt fds 6P cCs al imm‘ m&wuﬂm

an integer of 0, 1 or 2; conprising, reacting a benzoyl ac
a- ni troacet ophenone having the structure: 55 126 EP 0 347 488 BL L [err]

10 wommesn L, M R and Ware as described above with 2,2-di (Cl-C4
al koxy) etciating for tiss fotMdwing Cardtamctrig-Statee AT BE OH,&E, ER) GB| GB, IT, L, aUpLSE havi ng
the structure: L 20 [err] wherein L, M R and Ware

as descr itbed cerhryvnsl hafing e formudgrstadiuse: 25 Pat ent anspril che fUr fol gende
Vertragsstaaten: AT, BE, CH DE, FR GB, GR IT, LI LU NL, SE 1

Vey bi ndung der Formel (1): 30

L 35 X L

(1) 40 in XF, d, Br, | oder CFs
ist; Y F O, Br, |, Cra oder CN ifgt; N2 ist und A H Cl1-C4- 45
Al kyl , gegebenenf alls substituiertymt # Hal ogenat onen, einem
Hydroxy, ei nem G - C4- Al k%y ¢1)

18

wherein X is F, Cl, Br, I, or CFs; Y is F, Cl, Br, |, CFa or CN; W is CN or NO2 and A is H; C-Cs alkyl
optionally substituted with from one to three halogen atoms, one hydroxy, one Cy-Cs alkoxy or one Ci-
Cs+ alkylthio, one phenyl optionally substituted with Ci-Ca alkyl or C;-Cz alkoxy or with one to three
halogen atoms, one phenoxy optionally substituted with one to three halogen atoms or one benzyloxy
25 optionally substituted with one halogen substituent; Ci-Cs carbalkoxymethyl; G3-Cs alkenyl optionally
substituted with from one to three halogen atoms; cyano; Cs-Cs alkynyl optionally substituted with one
halogen atom; di-(Ci-Cs alkyl) aminocarbonyl; or C4-Cs cycloalkyl-aminocarbonyl; L is H, F, Cl or Br;
and M and R are each independently H, C1-C3 alkyl, C1-Csalkoxy, C1-Cs alkylthio, C1-Cs alkylsulfinyl,
C1-Cs alkyisulfonyl, cyano, F, Cl, Br, |, nitro, CFa3, R1CF2Z, R2CO or NRzR¢, and when M and R are on
30 adjacent positions and taken with the carbon atoms to which they are attached they may form a ring in
which MR represents the structure:
-OCH20-, -OCF20- or

35 ) \
-

Z is S(O)n or O; Ry is H, F, CHFz, CHFC1, or CFs; Rz is C1-Cs alkyl, C1-Cs alkoxy, or NRsRs; Rg is H
or C1-Cs alkyl; R4 is H, C1-Cz alkyl, or RsCO; Rs is H or C;-Cs alkyl; and n is an integer of 0, 1 or 2.

45 2. A compound according to claim 1 wherein A is hydrogen or Ci-Cs alkoxymethyl; W is CN or NOz; X
and Y are each Cl, CFs, or Br; Rif F, Cl, Br, CF3, or OCF3; Mis H,F, Cl,or Br;and Lis H, or F.

3. A compound according to claim 1, 4,5-dichioro-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile; 4,5-dichloro-
2-(a,a,a-trifluoro-p-totyl)pyrrole-3-carbonitrile;  2,3-dichloro-4-nitro-5-(a,a.a-trifluoro-p-tolyl)pyrrole; 2,3-
50 dichloro-5-(3,4-dichlorophenyl)-4-nitropyrrole;  4-bromo-2-(p-chlorophenyl)-5-(trifluoromethyl)pyrrole-3-
carbonitrile;  3,4-dibromo-5-(3,4-dichlorophenyl)pyrrole-2-carbonitrile;  2,4-dibromo-5-(p-chlorophenyi)-
pyrrole-3-carbonitrile;  5-(p-chiorophenyl)-3-(trifluoromethyl)pyrrole-2,4-dicarbonitrile;  3-bromo-5-(3,4-
dichlorophenyl)pyrrole-2,4-dicarbonitrile; 4,5-dichloro-1-(ethoxymethyl)-2-(a,a,a-trifluoro-p-tolyl)pyrrole-3-
carbonitrile; 4-bromo-2-(p-chloro-phenyl)-1-(sthoxymethyl)-5-(trifluoromethyl)pyrrole-3-carbonitrile; and

55 4-bromo-2--(3,4-dichlorophenyi)-5-(trifluoromethyl)pyrrole-3-carbonitrile.

4. A method for controlling insects, nematodes and acarina comprising: contacting said insects, nema-
fodes and acarina, their breeding grounds, food supply or habitat with an insecticidally, nematicidally
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oder einem Cl-C4- Al kyl thi o, einem Phenyl, gegebenenfall m
Q0- C3- Al kyl oder CI1-C3- Al koxy 0@#953@93386311 bi s drei HaHMHm

Phenoxy, gegebenenfalls substituiert mt ein bis drei M

ei nem Benzyl oxy, gagebenenfalls substituiert mt einem Hal o@entat i

Car bal koxyandtabaricidaliCatiective/aimoant v g cogpgumb bavingfttel stractgeibst i tuiert mt ein bis

drei Hal ogenat onen; Cyan; 50 Ca- C4- Al ki nyl . gegebenenfalls substituiert
mt ei nem Hal ogenatom Di (G - C4-al kyl') am pocar bonyl ; oder
C4- Cr - Cycl oal kyl ami nocarbonyl ist; L H_F O oder Br i st; und Mund R

j ewei Ps unabh~ngig H C -C3- Al kyI
G\ C3- Al kyl sul finyl, Cl-Ca-Al an, Br, 1, Nitro, CF3,
Rl CF2Z, R2CO oder N3 R4 sind : und R s };?1 i n benachbart en
Posi ti onen befinden und nmit QeXx*Kolfl enst oRf at omen, an die si e gebunden

si nd, ,zusamren genomren werden, N'e einen Ring 55 bi | den konnen, in dem
MR die Struktur reprasentiert: -&cH20-, - OCF20- oder 127 5272 S(O, oder
O0ist; R H F. CHF2, CHFCl odor CF8 ist; R2 Cl1-C3-Alkyl, d-C3-Al koxy oder

NReR4 i st ; wididin X is HXF, €1 B10esr LGS e e, ¢F§tor cRAv i oNbrned aﬁé Kyl H; edef algq CO

i st; RS H geghanid ubgiﬁnda] i roin She 16N ledTheRigBCatghad) & Haky, 3165C: e akocH?onelGi- St -

2. Vefsbl ndoN gikyhaie, ibnArpﬁaryusdﬂonlauy SuBstitfedAWithacs O3 1 dhdyiOdr T C, A Gilikokyl or (with dhk @xpiiget hy |
i st; WCN netgsn M6is, lofd phedoxy dptiodally suititited wlth orlehtd thesdaloflin didmisthr ofd Benzyidxy Br,
CF3 oder QOqffignailys substithtéd with, on€lhaloghd rsulbdtitusrs;t Cie0a Catbalkbxgrelethyl;i Gz-Cs alkehy! iostionallp.
Ver bi ndungsubsititedAwithfromadne fo, three halogen atoms; cyano; Cs-Cs alkynyl optionally substituted with one

4, 5- Di chl ohalgger aomr (G M aliyDh @mipbcarbprwl oF C8-Ce aydivelkyHaminpcarbdny LDk ¢h F.o@i-0R B aaa-
t riNeV29or - pandd¥l gnd) B aeregeh. igdependeytiv Ht £4-G= alkyl, C1-Cs alkoxy, C1-Cs alkylthio, C1-Cs alkylsulfinyl,

2 3. D1 ohl oP-a bl ¥ QuanoaF LB, I titgpe FEap Rt G ds| ReBQ 10F WReRu, and when M and R are on

2, 3-Di chl O?qlqge gog_tlom and dakprypi g,qu)on ,gtowﬁ fq-wrtrllqmare attached they may form a ring in

4- Brom 2- (B¢ Ejgﬂﬁggﬁtﬁ’e@”?‘ "®4 f | uor met hyl ) pyrrol -3-carbonitril;

3, 4- D| br onb- '3, 4- di chl or phenyl ) pyrrol - 2-carboni tril;

2, 4- °br om 5- (p-chl or phenyl ) pyrrol -3-carbonitril; 5-(p-Chl orphe-

N

A koxy, O Ca- Al kyl t hi o,

~ae

30 ~

Z is S(O)n or O; Ry is H, F, CHF2, CHFCI, or CFs; Rz is Ci-Cs alkyl, C1-Cs alkoxy, or NR3Rs; Rs is H
35 or C1-Cs alkyl; R is H, C1-Cz alkyl, or RsCO; Rs is H or C1-Cs alkyl; and n is an integer of 0, 1 or 2.

5. A method according to claim 4 wherein said compound is:
4,5-dichloro-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile;
Y 4,5-dichloro-2-(a,a,a-trif1uoro-p-tolyl)pyrrole-3-carbonitrile;

40 2,3-dichloro-4-nitro-5-(a,a,a-trifluoro-p-tolyl) pyrrole;
2,3-dichioro-5-(3,4-dichlorophenyl)-4-nitropyrrole;
4-bromo-2-(p-chiorophenyl)-5-(trifiuoromethyl)pyrrole-3-carbonitrile;
3,4-dibromo-5-(3,4-dichlorophenyl)pyrrole-2-carbonitrile;
2,4-dibromo-5-(p-chlorophenyi)pyrrole-3-carbonitrile;

45 5-(p-chlorophenyl)pyrrole-2,4-dicarbonitrile;
3-bromo-5-(3,4-dichlorophenyl)pyrrole-2,4-dicarbonitrile;
4,5-dichloro-1-(ethoxymethyl)-2-(a.a,a-trifluoro-p-tolyl)pyrrole-3-carbonitrile;
4-bromo-2-(p-chlorophenyl)-1-(ethoxymethyl)-5-{trifluoromethyl)pyrrole-3-carbonitrile; or
4-bromo-2-(3,4-dichlorophenyl)-5-(trifilucromethyl) pyrrole-3-carbonitrile.

50

8. A method for protecting growing plants from attack by insects, nematodes and acarina, comprising
applying to the foliage of said plants or to the soil or water in which they are growing, an insecticidally,
nematicidally or acaricidally, effective amount of a formula | compound having the structure:
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nyl)-3-(trifluornmethyl)pyrrol-2,4-dicarbonitril;

3-Brom 5- (3, 4-di chl orphenyl) pyrr ol =2.,,4:.dI gonitril; e wat WAL
chl or-1- (et hoxynmet hyl)-2-(aaa-tri fFﬁgﬁl‘gl'ﬁgp | ) pyrrol - %:\mml“‘\“\‘\!\““\
4- Brom 2- (p-chl or-phenyl )-1 - (ethox- ¢ L "

ymet hyl)-5-(trifluornothyl)pyrrol-3-carbonitril und -
4-Brom 2- (3, 4-di chl or phenyl )-5-(trifluormethyl)pyrrol-3- carbonitril. 25 4.
Ver f ahron zum Bekanpfen von | nsekten, Nematgdwgd und Acarina, unfassend: In
Ber Uhrung bringen der. |nsekten, Nenatogen Acparina, ihre Brutstatten,
Nahr ung$zuf uhr odor Whnstatte i t ¥ ' zid, nematizid und acarizid
wi riksamen Menge ei ner Verbi ndung m t pr 30 L 35

X 1 Y N () 40 worin X F, d, Br, | oder
CF9 ist; YF d, Br, I, CF3 odor CNigqt; WCN odor N2 ist und A H C, -C4-
Al kyl, %egebenenf al | s subst | tUI ert mt e| n b| S dre| HaI ogenat onen, e| nem
Hydroxy el ne ,..einem Phen

marelh %% 1
b fal " 'ty y al"yel n
gegebenen’ 2l ng a?gﬁibsww- s %gm W e g@ag%gagm' e,
bis 45 dhﬂé HQG‘JEF IIy ﬁ% f & ch benzyloxy
substityiert, gﬁall?'s%ﬁh E 'iu t C1.' ke o tignally
C3- CA- Al keny kubs@@REEWH ¥R GHo t§th?aU §|Bdeh lzl{oﬁ‘n% cyQﬂo caebﬁal tiofiall C‘Eﬁ 5 8%‘3 ’
Cyan; C3- CA- Aidgertyti-(C, 9% QR RIRdcaboRyI; SMESE & bﬁfytammoéaruahﬁqrﬁs OSSP Bl 3R M

Di (Cl - CA- al - knd B amicarCiadebenavrtly HOGEC, &, ©; -CORRbQ A Koy ﬂgtm@abpamréumhﬁtm -Gs H
F, C odor Bulkyisutignyloghnd/ fjrai B2, j, @ite] €, RIGFNME000r iR Ri, -ahed whé ¥Ydnd Hodre on

- Cs M kaxy, @jace@Poshiony hriditalen will the GarlfSnleths W Whidhythey de3 atleehod\tiisy Iay ko BYihg in
Cyan, F, C, wleh MR repNisentsthe 8ficture: CF3, R, CF2Z, R2CO oder N3R4 sind und,
wenn M und R si-@6HiOn -8€RQchbart en Positi onen befinden und nit den _
Kohl enst of f at onen, an di e sie gebunden sind, zusamen genomen werden, sie
einen Ring bilden k6nnen, in dem MR die Struktur reprasentiert: -OCH20-,

- OCF30-*odor : NS

~

30

Z is S(O)n or O; R is H, F, CHF2, CHFCI, or CF3; Rz is C1-Cs alkyl, C1-Cs alkoxy, or NRaRs; Rs is H
or C1-Cs alkyl; Rs is H, C1-Cs alkyl, or RsCO; Rs is H or C;-Cs alkyl; and n is an integer of 0, 1 or 2.

35 7. A method according to claim 6 wherein said compound is:
4,5-dichloro-2-(3,4-dichlorophenyl)pyrrole-3-carbonitrile;
4,5-dichloro-2-(a,a,a-trifluoro-p-tolyl)pyrrole-3-carbonirile;

, 2,3-dichloro-4-nitro-5-(a,a,a-trifluoro-p-tolyl) pyrrole;
-/ 2,3-dichloro-5-(3,4-dichlorophenyl)-4-nitropyrrole;

40 4-bromo-2-(p-chiorophenyl)-6-(trifiuoromethyl)pyrrole-3-carbonitrile;
3,4-dibromo-5-(3,4-dichlorophenyl)pyrrole-2-carbonitrile;
2,4-dibromo-5-(p-chlorophenyl)pyrrole-3-carbonitrile;
5-(p-chlorophenyl)pyrrole-2,4-dicarbonitrile;
3-bromo-5-(3,4-dichlorophenyl)pyrrole-2,4-dicarbonitrile;

45 4,5-dichloro-1 -(ethoxymethyl)-z-(u.a,a-tnfluoro-p-tolyl)pyrrole-s-carbon|tnIe,
4-bromo-2-(g-chlorophenyl)- -(ethoxymethyl)-5-(irifluoromethyl)pyrrole-3-carbonitrile; or
4-bromo-2-(3,4-dichlorophenyl)-5-(triflucromethyl) pyrrole-3-carbonitrile.

8. A method according to claim 6 wherein said compound is applied to said plants or the soil in which
50 they are growing, at about 0.125 kg/ha to about 4.0 kg/ha of said formula | compound.

8. A method according to claim 6 wherein said formula | compound is applied to the foliage of said plants
or the soil or water in which they are growing, in the form of a liquid composition containing from about
10 ppm to about 10,000 ppm of said formula | compound.
55
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55 128 EP O 347 488 B131 6 Z S(O, oder 0O ist; R H F, CHF2 CH
CF3 ist;: R d-C3-Alkyl, G- cs@,,l@ &g NR3R4 ist; 10 gll Tﬁ[
Cl-Ca- Al kyl ist; R4 H, ClCSAIkyI CO|st Rs H od

und n el ne ganze Zahl aus 0. 1 oder 2 |st 5. Verfahren nacT1 Anspr uch

wor i n die AdpsthddisiUunOprépgatation of a novel arylpyrrole compound having the structure:

4,5-Dichl or-2-(3, 4-di -chl or phenyl ) pyrrol -3-carbonitril; is

4,5-Di chl or-2-(avaua-trifluor-2-tolyl)pyrrol-3-carbonitril;

,3-Dichl or-4-nitro-5-(aa, a-tr¥fJ uor-p; polyl)pyrrol;

3-DBi chl or-5-(3, 4-di chl or phenyl \: 4- ny/t r opyrrolL

-Bryjom 2- (p-chl orphenyl ) -5-(trifl - ol -3-carbonitril;

, 4- Di brom 5- (3, 4-di chl or phenyl ) g rpenitril; 20

4-Di brom 5- (p-chl or phonyl )y ] ot - M

(p-Chl or phenyl ) - 3- (trlfluorrrethylppyrro di carbonitril;
Brd?nS(34d|chlorphenyl)pyrrol 2,4-di ca0Onitril;

2
2
4-
3
2,
5-
3-
4,5-Di chl or-1-(ethoxynet hyl)-2-(a, a, a- tnif}lauor-p-tol yl)pyrrol -3-carbonitril

4- Brom 2- (p-chl or - phenyl ) - 1- (et hoxynet hyl )-5-(trifl uornmet hyl ) pyrrol - 3-carbo
nitrik odefnerfh A, X and Y are as defined in claim 1; W is CN or NOz; L is H, F, Cl or Br; and M and R are

4- Br om 2- (et @epeitemly i €730, Jar; £1-64 ikt G, Ny iRy €50} 2iRyisuhPOEIL Gyl didyisulb

Ver f ahr en giyincynb, Uk, 26.Br\R @itre SCFI R, OPf 2, 3FDC @ or BRGRNandNViHeh M arfdLit 68 dnnBRkdnEN,
Nenmat oden gésifioné\@id takeh, with Mledcufbdn dtofia So Widhlthdy e Bttadiekd thigsmaydivtin g idivhiatnzen
oder den DBoRlepressherihedsinctddsser, in dem si e wachson, einer insektizid,

nehetzb zi d 0deICHa0AFAGE:Q oni I ksamen Menge ei ner Ver bi ndung der For nel (I )

N

25

s "

~

80 Z is S(O)n or O; Ry is H, F, CHF2, CHFCI, or CFz; Rz is G1-Cs alkyl, C1-Cs alkoxy, or NRzR4; Rs is H
or Ci-C3 alkyl; Rs is H, C-Cs alkyl, or RsCO; Rs is H or Gy1-Czalkyl; and n is an integer of 0, 1 or 2;
comprising, reacting a benzoylacetonitrile or a-nitroacetophenone having the structure:

85 O
g | LN // |
“ C-CH,M
R

wherein L, M, R, and W are as described above with 2,2-di(C1-C: alkoxy)ethylamine, at an elevated
temperature, to yield an «-[2,2-di(C1~-Cs: alkoxy)ethylamino]-g-cyanostyrene or a-[2,2-di(C1-Cs alkoxy)-
sthylamino]-8-nitrostyrene having the structure:

50
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30 mt der Struktur: L 35 K>
40 worin X F, d, Br, | oder CF3 i , Br, 1, m

oder NO2 ist und A H CO-C4- Al kyl, gesgelgenenf all's substi | ml“\“\
drel Hal ogenat onen, einem Hydroxy, einem C, -C4-Al koxy odla‘ mmgﬂ “
Cl -C4- Al kyl thi o, el nem Phenyl, gegebenenfalls substituier

oder C -GCs- 45 Al kox

Phenoxy, gegebenenfalls
ol nem Benzyl oxy, gigeben

oder mt ein bis drei Hal ogenatonen, el nem
bstituiert mt ein bis drel Hal ogenatonen odor
nfalls substitujert nmit ol nem Hal ogenatom G -CA-
Car bal kéxynet hyl ; 3 enbnfal I's substituiert nmit ein bis

dr el_sHal ogenat onen; { ki nyl , gegebenenfalls subst | tuiert mt

ei nem Hal ogenat om DI\ ) am nocar bonyl ; odor *

unabhangig H, G -Ge- %f@ﬁ@@p'“%“d {I‘End 5JEWEI|S

C - Ca- Al'kyl sul finyl, d-C3- Alkylsulf'bnyl Cyan, F, d, Br, 1 Nitro, CF3,
R1 CF2Z, R2CO oder NsR4 sind und, wenn M und R sich in benachbarten

POS 1 0Nen behd B e U Do ardl 6 adSORLE B O LA GHE Tho A Gy s E- O CRD
gltpgktﬁus?rememﬁgﬁidﬁqa ﬁﬂym&ée&a-@b. Bl vy .Afegt e & ffnb? B M di e
4K 7 B0 SamHTYE e B a'iélpy 2. CHEC odor OF3 ist: R2 Gi-Ca-Alkyl,

G - Cs- Al kony Aafiéiod Ni33drding ot clalm 10 wherein the reaction of 2,2-di(C1-Cs alkoxy)sthylamine with ben-
zoylacetonitrile or a-nitroacetophenone is conducted neat or in the presence of an inert organic solvent.

N\ 20 12. A method according to claim 10 wherein the a-[2,2-di(C:1-Cs alkoxy)ethylamino]-8-cyanostyrene or a-
[2,2-di(C+1-Cs  alkoxy)ethylamino]-g-nitrostyrene is treated with hydrochloric, hydrobromic, or
trifluoroacetic acid to form the arylpyrrole.

13. A process for the preparation of an a-[2,2-di{(C1-Cs alkoxy)ethylamino]-g-cyanostyrene or a-[2, 2-d|(C1-

25 G, alkoxy)ethylamino]-g-nitrostyrene represented by the structure:
30 M
35 - - k 1 )
R N-CH,CH®C,-C,4 alkyl),
: H
\/ wherein W is CN or NO2; L is H, F, Cl, or Br; M and R are each independently H, C1-C; alkyl, C1-Cs
40 alkoxy, C1-Cs alkylthio, C1-Cs alkylsulfinyl, C1-Cs alkylsulfonyl, cyano, F, Cl, Br, |, nitro, CFs, RiCF22Z,

R2CO, or NRsR: and when on adjacent positions and taken together with the carbon atoms to which
they are attached M and R may form a ring in which MR represent the structure:
-OCH20-, -OCF,0- or

~N
s i
50 .
Z is S(O)n or O; Ry is H, F, CHF2, CHFCI, or CFs; Rz is C1-Cs alkyl, C1-Cs alkoxy, or NRsRs; Ra is H
or C1-Cs alkyl; R4 is H, C1-Cs alkyl, or RsCO; Rs is H or C1-Cs alkyl; and n is an integer of 0, 1 or 2;

comprising, reacting a benzoylacstonitrile or a-nitroacetophenone having the structure:

56
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70 Ra H oder Gi-Cs-Alkyl ist; R4 H O-C3-Alkyl oder—RSCOTSE; Rs H

Verf ahr on nach’ Anspruch 6. wor | rea e AR hdung | i °de\m\‘\mllﬂ\\\l\l\\\“\

4,5-Dichl or-2-(3, 4-di-chl orphenyl ) pyrrol -3-carbonitri
4,5-D chlor-2-(aaa-trifluor-p-tolyl)pyrrol-3-carbonitril;
2,3-Dichlor-4-nitro-5-(a,a,a-trifljor-2-tolyl yrroI

2,3-Dichlor-5-(3, 4- dichlorphﬁnyl)-ﬁ-nitropyrr

4- Brom 2- (p- chl or phenyl ) - 5- (Y T} t hyl) roI 3-carbonitril;
3, 4- DFbr om 5-i( 3, 4- di chl or phenyl - 2- ca n|tr|I t2~20

2,4-Di brom 5- ( p-chl or phonyl ) py p-ponCt+ OH 5 W

5- (p- Chl or phenyl ) -3-(trifluorne /rrol-2,4-di arbonitril;
3-Brom 5- (3, 4-di chl or phenyl ) i v 44-di carbonitril; 4,5-[1ch|or-1

-(ethoxynet hyl)-2-(a,aa-trifl'bor-p-tolyl)pyrrol-3-carbonitri

4- Br off 2- (p- chlor-phenyl) 1- (et hoxynet hyl) - 5- (trlfluornnthyl)pyrrol 3-carbo
nitril Odo R, an ribed phove with 2, oxyethy mins, at an slovat per

4- Br om 2- ( re. g' ﬁ'f\h Syp qax%ic,%sf Sam D Vs i e ot g

Ver f ahren A)2 e G rork haViky thélst Hg@ ung a fanzen odor’ don
Boden,s i n den1S|e wachsen in ei ner Menge von etwa O, 125 kg/ ha bis etwa 4,0
kg/ ha der Verbi ndung der Formel | aufgebracht wird. 30 9. Verfahron nach
Anspruch 6, worin die V& bindung der Fornel | auf das Laub der Pflanzen
oder den Boden odeM das vasser in dom sle wachson, in Form einer flUssigen
Zusammenset zung auf 9gf drellvon etwa 10 ppm bis etwa 10. 000 ppm
deﬁ~vvrb|ndung der Ff alit. 35 10. Verfahren zum Herstellen

ei ner neuen Aryl pyrrQg i nduQg mt der Struktur: X N1 X /

~~~L 40 - ' -
H .
25
wherein L, M, R, and W are as described above.
14. A compound having the structural formula:
30
L
y |
W
/4
35
R~ E'CH25H<C1'C4 alkoxy),
o/
40 wherein W is CN or NO2; L is H, F, Cl, or Br; M and R are each independently H, Ci-Cs alkyl, C1-Cs
alkoxy, C1-Ca alkylthio, C1-Cs alkylsulfinyl, C1-Cs alkylsulfonyl, cyano, F, Cl, Br, I, nitro, CF3, Ri1CF22Z,
R2CO, or NRsRs and when on adjacent positions and taken together with the carbon atoms to which
they are attached M and R may form a nng in which MR represent the structure:
-OCH20-, -OCF20- or
45

N

-
Z is S(O)n or O; Ry is H, F, CHFz, CHFCI, or CF3; Rz is C1-Cs alkyl, C1-Cs alkoxy, or NRsRs¢; Rs is H
or C1-Cs alkyl; R4 is H, C1-Cs alkyl, or RsCO; Rs is H or C1-Cs alkyl; and n is an integer of 0, 1 or 2.

50

55 16. A compound according to claim 14 (E) p-chloro-g-[(formyimethyl)amino]cinnamonitrile diethyl acetal;
{Z) p-chloro-g-[(formylmethyl)amino]Jcinnamonitrile diethyl acetal; s-[(formylmethyl)amino]}-3,4-dimethox-
ycinnamonitrile diethyl acetal; (Z)-methyl p-{2-cyano-1-{{formyimethyl)aminolvinyl}benzoic acid diethy!
acetal; 3,4-dichloro-g[(formylmethyl)amino]cinnamonitrile diethyl acetal; (Z)-8-[(formylmethyl)amino]-p-
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45 Rworin A, X und Y die in Anspruch 1 genannte Bedoutung h Ll e e
oder N@2; L H F, d odor Br 50 PO 'Hrdérﬁjl Mund R jeweil Sﬂmb“mmﬂu“m““‘
G -C3-Akyl, G -Cs-Al koxy, C -CE':\-A ylthro, Cl1 -C3-Alkyls rayly &L s * .
-Ca- Al kyl sul fonyl, Cyan, F, d, Br, I, Nitro, CFa, R CF2Z, R2CO oder NsR4 ~
sind und, wehdahylMindabnlils dielfy!i etllopaEdrbAMbEY)akias] g-tilbomelnedytinambnitile dinetiyl den
Kohl onst of f adcetare(E) p-ahtoreHs §(foerhymeliai)amicetinnainordlrile Dirstoginestal e (iampemethyig-clethyl-oSi e
ei nen R ng bhirchesthyledelbemaylaniine ddisthiR déetal; St Nifadmyimethelp8.k-digrathmarat (nitror@@hROe);

- OCF20- oderbensylain@® diethyeedl; B-thlord-digfopryimethyl)-a-(nitromsthylene)benzylaming Listhy! acetal; N-
Lilil Hi¢lll |§omyipethyla-(Birgmethyiope)-2rerithegenetylaming diathyiracetatymothy! pr{Ediformdaethyl)9

i st; R2 G - Gim-gypitrovingibenzaig) i:digvizraigh: arghetiflugramethyt-tlormylmethyly-@igrpethylene)-

Cl- C3- Al ky| Ihepaylapipe diethptpcetdl Al ky| oder RsCO ist; R5 H oder Cl-C3-Al kyl ist

und n eing_ganze Zahl aus 0, oder 2 ist assend das Unsetzen eines
Banzoy! gc At kDBt & BnEPPERRg P\ARIERD! BB LY AE EEES ot r Lk ur -t 5

L o K 20

C- CH2ZWR 25 worin L, M R und Wdi e oben genannte Bedeutung haben, mt
2,2-Di (C, -C4-al koxy)ethylanyn bel einer erhohten Tenperatur, umein
a-[2,2-D (C -4- al koxy) 1 NOJ - gnstyrol -oder a-[2,2-Di ((-C4-

al koxy),gt hyl am no] -f-nitr yY der Struktur: L . _

R H-CH26H<C1-C4 a.lkox)')g

wherein W is CN or NO2; L is H, F, Cl, or Br; M and R are each independently H, C1-Cs alkyl, C1-Cs
alkoxy, C1-Cs alkyithio, C1-Cs alkylsulfinyl, C1-Cs alkylsulfonyl, cyano, F, Cl, Br, |, nitro, CFs, R1CF22Z,
R2CO, or NRzRs and when on adjacent positions and taken together with the carbon atoms to which
they are attached M and R may form a ring in which MR represent the structure:

25 -OCHz0-, -OCF20- or

~N

30 . y/
Z is S(O)n or O; Ry is H, f, CHF2, CHFCI, or CFs; Rz is C,-Cs alkyl, C1-Cs alkoxy, or NRaRs; Ra is H or
C1-Ca alkyl; Rs is H, C1-Cs alkyl, or RsCO; Rs is H or C1-Cs alkyl; and n is an integer of 0, 1 or 2;

-

35 comprising, reacting a benzoylacetonitrile or a-nitroacetophenone having the structure:
W, - H 0
© /Y
C—CH 2 1
R
45

wherein L, M, R, and W are as described above with 2,2-di(C:1-Cs alkoxy)ethylamine, at an elevated
temperature, to give a compound having the structure:

50 L
n u
N\ __/

55 R ﬁ-CHaCH(Cl-C.‘ alkoxy)p

wherein L, M, R, and W are as described above.
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30 "5 RC N-CHHH( OC1-C4 alkyl)2 Hworin L, M. Rund Wdie

oben genannt e Bedeut ung haben, und 40
gebil deten a-[2,2-DI (G -C4-al koﬁ)‘g%%}nm -fl- cyansmnmmmwm lﬂnl
a-[2,2-Di (Cl -C4- al koxy)ethylam no]-,6-nitrostyrols mt *ei her- MMmeral * oder
or gani sclamis foRtheGoliowMgiContractingsiatét es Aryl pyrrol zu ergeben. 11. Verfahren
nach Anspruch 10, worin die Ursetzung von 2,2-Di (( -C4-al koxy)ethylamn mt
Benzoyl ac e métbod for the mepatation of @ dave! aylpyirbls ocsm@iayHadnnihe stiiceredOnnt odor i n
Gegenwart el nes inerten organi schen L6sungsmt- tels ausgefUhrt wird. 12.
Ver f ahren nach Anspruch 10, worin das a-[2,2-D (G
- G4-al koxy) et hyl am no] , --cyanstyrol oder a-]| i-, 2-Di -
(Cl- C4- al koxy) et hyl am no] - $-ni trostyrol st /Chl owasserstoff -,
Brommvasserstof f- oder Trifluoresgf gsd ' behandel t wird, um das

En Herstell

der af[?2

AryI p%/rrol zu bilden. 1I3. Verfah en z [gn ei nes a- 12,2-Di(Ci
C4- df koxy) et hyl ami no] kO&

R]{ It durc i‘e Struktur 55 131

10

aI koxy) et hyl am no] - A8-
L M S L 5 NCH

15 Y

\/20 wherein X is F, Cl, Br, |, or CFs; Y is F, Cl, Br, I, CF3 or CN; W is CN or NO2 and A is H; C,-C; alkyl
optionally substituted with from one to three halogen atoms, one hydroxy, one C;-Cs alkoxy or one C;-
C: alkylthio, one phenyl optionally substituted with C1-Cs alkyl or Ci-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-Cs alkenyl optionally
25 substituted with from one to three halogen atoms; cyano; C3-Cs alkynyl optionally substituted with one
halogen atom; di-(C1-Cs alkyl) aminocarbonyl; or C4-Cs cycloalkyl-aminocarbonyl; L is H, F, Cl or Br;
and M and R are each independently H, Ci-Cs alkyl, Ci-Csalkoxy, C1-Cs alkylthio, Ci~C3 alkylsulfinyl,
Ci-Cs alkylsulfonyl, cyano, F, Cl, Br, I, nitro, CF3, R1CF2Z, R2CO or NRsRs, 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

30 which MR reprasents the structure:

-OCH,0O-, -OCF.0- or

35 . ~N
?
~
W/
)

Z is 8(O)n or O; Ry is H, F, CHF2, CHFCI, or CF3; Rz is C1-Cs alkyl, C;1-Cs alkoxy, or NRsRs; Rs is H
or Ci1-Cs alkyl; Ry is H, C1-Cs alkyl, or RsCO; Rs is H or C1-Cs alkyl; and n is an integer of 0, 1 or 2
comprising reacting a benzoyl acetonitri_le or a-nitroacetophenone having the structure:

L 0
M //
50 C - C H 2“
R
56 _
wherein L, M, R, and W are as described above with 2,2-di(C1-Cs alkoxy)ethylamine, at an elevated

temperature, to yield an o-[2,2-di(C1-Cs alkoxy)ethylamino]-g-cyanostyrene or «-[2,2-di{C1-Cs alkoxy)-
ethylamino}-8-nitrostyrene having the structure:
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worin WCN oder NO2 ist; L H F, d oder Br ist; und Mund R jeweils
unabhangig H, G CsAIkyI C - a - CaAIkI

| " 3470486 B1
gl gzé\l k&égl ]:):jg?/l NscR)4 Si nﬁl E%L’sum;(r)lgy:vl undag Si ch [ nlwmml“)-um Hm

Posi tionen befinden und nit den Kohl enstoffatonen, an die Sie ge"bunden
sind, zusammen genonmeny werden, sie einen R ng 15 bi | den konnen, in dem
MR die Struktur repraseftiert: -0OCH20-, -OCF20- oder 25 Z S(OO0 oder 0 i st;
Rl H F, CHF2, CH’IIFCI ¢r CFs |st R2 C-C3-A kyl, G -Cs-Al koxy oder NRaR4
i st;: Rss H oder O - = - Cs- Al kyl oder RsCO ist; Rs H oder
O@ Al kyl ist und : /Zahl aus 0, 1 oder 2 ist, unf assend das

s oder a-Ni troaceto- phenons der Struktur:
30 L :

K ~~R 40
worin L, M R undRVN di"e oben genan t')écéﬂa&w%né'bgm rﬁ'il kYDe

2,2-Di e’{’ hoxyet hyl aii n bei einer erH6hten Tenperatur, umein

a-[2,2-Di (G - CO-al koxy) et hyl ami noj - $-cyanstyrol oder a-[2,2-D (O -C4-

al koxy) et hy'ﬁi} ﬁ\&%'\l R W0 $hoVds Uosdhbda H6Ve ant tHdihd'te 1412 tdmePa-fB 2-di(C,-Cy alkoxy)-
la

N- CH2CH( 0Cl1.- ):y%n e or a-[2,2-di(Ci-Cs alkoxy)amino]-g-nitrostyrene with a mineral or organic
15 acid to yield the desired arylpyrrole.

2. A method according to claim 1 wherein the reaction of 2,2-di{C:1-Cs alxoxy)ethylamine with ben-
zoylacetonitrile or a-nitroacetophenone is conducted neat or in the presence of an inert organic solvent.

\_/ 20 8. A method according to.claim 1 wherein the a-[2,2-di(C1-Cs alkoxy)ethylamino]-g-cyanostyrene or a-
[2,2-di(C1-C4  alkoxy)ethylamino]-g-nitrostyrene is freated with hydrochloric, hydrobromic, or
trifluoroacetic acid to form the arylpyrrole.

4. A process for the preparation of an a-[2,2-di(C1-Cs alkoxy)ethylamino]-8-cyanostyrene or «-[2,2-di(C1-
25 Cs alkoxy)ethylamino}-g-nitrostyrene represented by the structure:

L
M I

/
N-CH,CH®@C,-C, alkyld;

55 R H
. wherein W is CN or NO§; L is H, F, Cl, or Br; M and R are each independently H, C1-Cz alkyl, C1-Cs
\—/ alkoxy, G1-Cz alkylthio, Ci-Cs alkylsulfinyl, C1-Cs alkylsulfonyl, cyano, F, Cl, Br, |, nitro, CFs, R1CF22,
40 R2CO, or NRsR: and when on adjacent positions and taken together with the carbon atoms fo which

they are attached M and R may form a ring in which MR represent the structure:
-OCH20-, -OCF20- or

45 ~
/

-

50 Z is S(O)n or O; Ry is H, F, CHF2, CHFCI, or CF3; Rz is C1-Cs alkyl, C1-Cs alkoxy, or NRsRs; Rs is H
or Ci-Cs alkyl; Ry is H, G4-Cs alkyl, or RsCO; Rs is H or G;1-C3 alkyl; and n is an integer of 0, 1 or 2;
comprising, reacting a benzoylacetonitrile or a-nitroacetophenone having the structure:

55
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worin L, M R und Wdie oben genannte Bedeutung haben, herzust
* C L 11111 |1 14. Verbi ndung Egbsg?miukturfornel

L W~ 10 - CracH oyt | “\g\\‘m};
worin WCN oder NO2 ist; L H F, CI oder Br ist; und Mun I

unabh~ngig H, G -Ca-A kyI C, - Gs-Al koxy, CI CS Al kyl t hi d,

G - C3-A kyl sul finyl, Cl-GCs-Al kyl sutfonyl, Cya F, d, Br, I, Ntro, CF3,
15 R CF2z, R2CO oder N3®s sind und, Mund R sich in benachbarten
Posi tl onen befinden und mt den st of f %)rren an die sie gebunden

si nd, szusamen genonmmen wer den en Rgngctwl %n kSnnen, in dem MR die
St ruktur reprasentiert: -QOCH20-\ 70- od 2 25 Z S(On oder 0 ist;
Rl H F, CHF2, CHFCl oder CF3 4 7 G -C3-Alkyl, G -C3-Al koxy oder NR3
R4 ist; R3 Hoder Gi-Ca-A kylRist: R4 H C -Cs-Akyl oder RsCOist: R5 H

oder C| C3- Al kyl ist und n ei ne 30 ganze Zahl aus 0O, 1 oder 2 ist. 15.
VeE:E: Wdijggg %glrb ée ag] s):nbe bove wuth 2 -dle gyﬁ_rimrl , at an ele ated tepera-
p- Chl or - I Eﬂ( e {ﬁg r% x@% -64 oxy)-
p Chl or-i - ,ﬂﬁ -B- est are |eth 1%
-[ (For nyl met hyl ) am no - oxy2| nt saur enl tril -d| et hyI acet al; (2 -

Met hyI -p-(2-cyan—1r[(foLnyI met hyl ) am no] vi nyl ) benzoesaur e- di et hyl acet al ;
3,4-Dichlor-B-[(fgqnyl erthyI)-- am no] -zintsaurenitril-diethyl-acetal;
(2)-B-[(fornyl net hy TNO] - p- lgimslurenitril-diethyl-acetal;

\40

R . g-CHECH<0c1-c4 alkyl),
25 wherein L, M, R, and W are as described above.

5. A process for the preparation of a compound represented by the structure:

L .
n u
/4

R N-CHaCH(C,-C4 alkoxy)g

30

35

wherein W is CN or NOz; L is H, F, Cl, or Br; M and R are each independently H, C,1-Cs alkyl, C1-Ca
. alkoxy, C1-Cs alkylthio, Ci-Cs alkylsulfinyl, C1-Cz alkylsulfonyl, cyano, F, Cl, Br, |, nitro, CF3, R1CF2Z,
—/ R2CO, or NRsRs and when on adjacent positions and taken together with the carbon atoms to which
40 they are attached M and R may form a ring in which MR represent the structure:
-OCH20-~, -OCF20- or

' AN
45
~
Zis S(O)norO; R is H, f, CHF2, CHFCI, or CF3; Rz is C1-Cs alkyl, C1-Cz alkoxy, or NRsRs¢; Rs is H or

50 C1-Cs alkyl; R4 is H, C1-C3 alkyl, or RsCO; Rs is H or C1-C;z alkyl; and n is an integer of 0, 1 or 2;
comprising, reacting a benzoylacetonitrile or a-nitroacetophenone having the structure:

we

55
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#- [ (For nyl met hyl ) am no] - p- trlfluornethoxy2|ntsaurenltr|I=u|neLnylacetal

(B) p-Chlor-#-[(fornyl methyl)- angdglat sl iiurenltl’l|-dl

N- ( For myl net hyl ) - p- met hyl - a- (nltronethylen§ benzyl am n-di “ ‘ |¥"I|““
N ( For nyl net hyl ) - 3, 4- di net hoxy- a- (ni tronet hyl en) benzyl am n- Iaaet

p- Chl or-N-(fornyl me- 40 thyl)-a- (nitromethyl en)benzyl an nd| et hyl acet aI ;o
N- (For nyl met hyl ) - a- (ni t romet hyl en) - 2Lnapht hennet hyl a- m n-di et hyl acet al ;
Met hyl - p- 4a[ (f or nyl met hyl ) am noky , 6- 1 trovi? ) benzoat - p- (di et hyl acet al )
und p-Trifl uor-

met hyl 8N-[ f or nyl met hyl -a- (ni trone behzy Cogkh- di et hyl acetal . 16.
Verfjahren zum Herstell en ei ner Ver X g, die durch die Struktur
reprasentiert ist: 45 L 50/ R N CH2CH( C1- C4 al koxy) 2 55
vvorinWCNoderNO2|st L H F Cloder Br ist; und Mund R jeweils

uOnalég:l&lgL % L t nX ﬁ.ﬁ%ﬁ \é(.l z%c%ké}(éx;ﬁgﬁwaqune. ﬁt ?n elevaﬁg3
R CF2z, R2 ng 22 S nn ind R sich in benachbarten

Posi ti onen befl nden und mt 133 r S den Kohl enst of f at onen, an die
si e gebunden si nd, zusamrenLgenorrrren wer den, sie einen R ng bilden k6nnen,

I n demsMR di e Struktur g epriisentiert: -OCH2 0-, -OCF20- oder 5 10 Z S(On
oder 0 ist; Rl H F, CH Cl ogerWF3 ist; R2 Cl-Ca-Al kyl, G -Ca-Al koxy
oder NRsR4 i st;

. R ' ﬁ"CHECH(cl-C4 alkOXY)a
U 20 . .

wherein L, M, R, and W are as described above.

Patentanspriiche
25 Patentanspriliche filr folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, GR, IT, L, LU, NL, SE

1. Verbindung der Formel (I):

2 | L
W
M
2 X (1)
R
u
w Y N
A

worin X F, Cl, Br, | oder CF3 ist; Y F, Cl, Br, [, GF3 oder CN ist; W CN oder NO; ist und A H; Cy-Cq~
45 Alkyl, gegebenenfalls substituiert mit ein bis drei Halogenatomen, einem Hydroxy, einem Ci-Cs~Alkoxy
oder einem C;-C.-Alkylthio, einem Phenyl, gegebenenfalls substituiert mit Ci-Ca-Alkyl oder Ci-Ca-
Alkoxy oder mit ein bis drei Halogenatomen, einem Phenoxy, gegebenenfalls substituiert mit ein bis
drei Halogenatomen oder sinem Benzyloxy, gegebenenfalls substituiert mit einem Halogenatom; C1-Cs-
Carbalkoxymethyl; Cs-Csi-Alkenyl, gegebenenfalls substituiert mit ein bis drei Halogenatomen; Cyan;
50 Cs-C4-Alkinyl, gegebenenfalls substituiert mit einem Halogenatom; Di(C1-C4-alkyl)aminocarbonyl; oder
Cs-Cs-Cycloalkylaminocarbonyl ist; L H, F, Cl oder Br ist; und M und R jeweils unabhéngig H, C1-Cs-
Alkyl, C1-Cs-Alkoxy, Ci-Ca-Alkylthio, C1-Cs-Alkylsulfinyl, C;-Cs-Alkyisulfonyl, Cyan, F, Cl, Br, |, Nitro,
CFs, Ri1CF2Z, R2CO oder N3Rs sind und, wenn M und R sich in benachbarten Positionen befinden und
mit den Kohienstoffatomen, an die sie gebunden sind, zusammen genommen werden, sie einen Ring
55 bilden kdnnen, in dem MR die Strukiur représentiert:
-OCH20-, -OCF; O- oder
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Rs H oder G-C3-Akyl ist; R4 H Cl-Cs-A kyl oder RSCOTSTT RS H odor

Cl-Ca- Al kyl ist und n eine 15 | aus 0, 1 o nd
Urset zen ei nes Benzoyl acetonitri ?I;Ggsg‘é?sgtﬁh'\h troacet ophamm‘ ‘mii“ﬂ( mmmf
S~0L /| CGCHaw?25 Rworin L, M R und Wdie obfentgetanhte”
Bedeut ung haben, mt 2,2-Di (G -C4.-al koxy) et hyl am n bei einer 30

er h6ht en Tenperatur, um ei ne Ver bi 1t der Struktur: RS McH-C
CHC(C.-C4 al koxy)2 H 40 zu erhalten, worih L, M R und Wdi e oben genannte
Bedeut ung haben. 45 50 55 134 EP O 347488 R1311111111 11111!'1-1 |
[T~ITFLD BITTTT 11111 HITTE 11111 Patept anspriche fUr fol genden
Ve(tyagsstaat: ES 1. Verfahren zum el l en ei ner neuen

Aryl pyrrol -Verbindung mt der Struktur 5 L '

Z S(0), oder O ist; R1 H, F, CHF2, CHFCI oder CF3 ist; B2 C1-Cs-Alkyl, C1-Cz-Alkoxy oder NRzR; ist;
170 Rs H oder C;-Cs-Alkyl ist; R+ H, Ci-Cs-Alkyl oder RsCO ist; Rs H oder Ci-Cs-Alkyl ist und n eine
ganze Zahl aus 0, 1 oder 2 ist.

2. Verbindung nach Anspruch 1, worin A Wasserstoff oder C;-Cs-Alkoxymethyl ist; W CN oder NO: ist; X
und Y jewsils Cl, CFs oder Br sind; R F, Cl, Br, CF3 oder QCF3 ist; M H, F, Cl oder Br ist und L H oder
15 Fist.

8. Verbindung nach Anspruch 1, 4,5-Dichlor-2-(3,4-dichlorphenyl)pyrrol-3-carbonitril; 4,5-Dichlor-2-(a,a,a-
trifluor-p-tolyl)pyrrol-3-carbonitril; 2,3-Dichlor-4-nitro-5-(a,a,a-trifluor-p-tolyl)pyrrol; 2,3-Dichlor-5-(3,4-di-
o chlorphenyl)-4-nitropyrrol;  4-Brom-2-(p-chlorphenyi)-5-(trifluormethyl)pyrrol-3-carbonitril; 3,4-Dibrom5-
\_/20 (3.4-dichlorphenyl)pyrrol-2-carbonitril; 2,4-Dibrom-5-(p-chlorphenyl)pyrrol-3-carbonitril; 5-(p-Chlorphe-
nyl)-3-(trifluormethyl)pyrrol-2,4-dicarbonitril; 3-Brom-5-(3,4-dichlorphenyl)pyrrol-2,4-dicarbonitril; 4,5-Di-
chlor-1-(ethoxymethyl)-2-(aa.a-trifluor-p-tolyl)pyrrol-3-carbonitril; 4-Brom-2~(p-chlor-phenyl)-1-(ethox-
ymethyl)-5-(trifluormethyl)pyrrol-3-carbonitril und 4-Brom-2-(3,4-dichlorphenyl)-5-(trifluormethyl)pyrrol-3-
carbonitril.
25
4. Verfahren zum Bek&mpfen von Insekten, Nematoden und Acarina, umfassend:
In Berlihrung bringen der. Insekten, Nematoden und Acarina, ihre Brutstiiten, Nahrungszufuhr oder
Wohnstéitte mit einer insektizid, nematizid und acarizid wirksamen Menge einer Verbindung mit der

Struktur
30
L
1]
M

s X (1)

' R

Y N

u A

40

worin X F, Cl, Br, | oder CF;s ist; Y F, Cl, Br, |, CFz oder CN ist; W CN oder NO; ist und A H; C;-Cs-
Alkyl, gegebenenfalls substituiert mit ein bis drei Halogenatomen, sinem Hydroxy, einem Ci-Cs-Alkoxy
oder einem C;-C4-Alkylthio, einem Phenyl, gegebenenfalls substituiert mit C;-Cs-Akyl oder C1-Cs-
Alkoxy oder mit ein bis drei Halogenatomen, einem Phenoxy, gegebenenfalls substituiert mit ein bis
45 drei Halogenatomen oder sinem Benzyloxy, gegebenentfalls substituiert mit einem Halogenatom; G;-Cs-
Carbalkoxymethyl; Ca-Cs-Alkenyl, gegebenenfalls substituiert mit ein bis drei Halogenatomen; Cyan;
Cs-Ca-Alkinyl, gegebenenfalls substituiert mit einem Halogenatom; Di(C:-Cs-al-kyl)Jaminocarbonyl; oder
C4-Cs-Cycloalkylaminocarbonyl ist; L H, F, Cl oder Br ist; und M und R jeweils unabhiingig H, C1-Cs-
Alkyl, C1-Cs-Alkoxy, C;-Cs-Alkylthio, C1-Ca-Alkylsulfinyl, Ci-Cs-Alkylsulfonyl, Cyan, F, Cl, Br, |, Nitro,
50 CF3, RiCF2Z, R2CO oder NaRs sind und, wenn M und R sich in benachbarten Positionen befinden und
mit den Kohlenstoffatomen, an die sie gebunden sind, zusammen genommen werden, sie einen Ring
bilden kdnnen, in dem MR die Struktur reprisentiert:
-0CHz O-, -OCF30- oder

56
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~~~~~ N K 20 worin X F, d, gpxj"q?hﬂ:a ISt

oder CN ist; WOCN oder NO2 ist un - A kyI

substituiert mt ein bis drei Hal ogenat omen, einem Hydr

- C4- Al koxy oder einem Cl-C4- Al kylthi o, ei nem Phenyl, gegébeﬁen al |
substituiert mt C-C3-Al kyl oder Cl-3- koxy oder mt ein bis dre|

Hal ogenat onen, ei nem Phenoxy, gegeb RenfaN substituiert nmit ein bis drei
Hal ogenat onen oder ei nem Benzyl oxy, gegebengnfal +s substituiert mt einem
Hal ogesatom C, -C4- 25 Car bal kQxynet lry} ; - A kenyl , gegebenenfalls
substituiert mt ein bis drel Hal ogen n; Cyan; C3-C4- Al\/kl nyl ,
gegebenenfal | s substituiert mt ei nem Hal ogenat om

El(gl?, ggﬁig anééga ?;us%argon%éfﬁ dg@oger (ﬁ%%&% o, @fﬁ bonl Su?jatg;e;slr H

Cyan, F. d 3, R CF2 Z RZCOoder N3R4S|nd und, wenn M

und R si ot LanahRRaghiag a%mpmhh.wg Radpgis:nden und 30 mt den |
Kohl enstof'fa;—,mg,_z_ -dilkrforgHe RN pg] ,,,§1 nd, zusammen genonmen werden, sie
ei nen Ring m-, o8ike-% _ARAuok-gto SoTtrdvia-ceko gmt trukt ur reprasentiert: -Q0OCH20-,
OCF20-  oder 23 Dichir-#nied-&loe ibr-SrolyiyraR.  H, F, CHF2, CHFCl oder CF3 ist; R2
Cl1- C3- Al kyl 2,3 ichioss-@l4kickisrpnéhgn-4-hikddpdolj St ; Re H oder C1-C3-Alkyl ist; R4 H
G - Ca- Al kyl 4@&31-2-@&%phai;o-smlubin@mmpy@l-a@bdﬂtdayI ist und n eine 45
ganze Zahl a4<itgm-8-(3gtekichiotbherytipynoirgfcademdritl das Unset zen ei nes
Behzoyboacet 8xiDibrank-5-(poudiiorphenyliviroleradbonitil; phenons mit  der Struktur: 50
L 5-(p-Chilorghegyl ) 3-(rifiuctRetiy!)pyrrol-2,4-dicarbonitril;
3-Brom-5-(3,4-dichlorphenyl)pyrrol-2,4-dicarbonitril;
4,5-Dichlor-1-(ethoxymethyl)-2-{a,a,a-trifluor-p-tolyl)pyrrol-3-carbonitril;
4-Brom-2-(p-chlor-phenyl)-1-(ethoxymethyl)-5-(trifluormethyl)pyrrol-3-carbonitril oder
25 4-Brom-2~(3,4-dichlorphenyl)-5-(trifluormethyl)pyrrol-3-carbonitril.

6. Verfahren zum Schiltzen wachsender Pflanzen gegen Angriff durch Insekten, Nematoden und Acarina,
umfassend das Aufbringen auf das Laub der Pflanzen oder den Boden oder das Wasser, in dem sie
wachsen, einer msektlznd nematizid oder acarizid wirksamen Menge einer Verbindung der Formel (I)

30 mit der Struktur:

35

(I)

40

worin X F, Cl, Br, | oder CF; ist; Y F, Cl, Br, I, CFz oder CN ist; W CN oder NO; ist und A H; C1-Cs-
Alkyl, gegebenenfalls substituiert mit ein bis drei Halogenatomen, einem Hydroxy, einem C;-C;-Alkoxy
oder einem C1-C4-Alkylthio, einem Phenyl, gegebenenfalls substituiert mit C;-Cs-Alkyl oder Ci-Cs-

45 Alkoxy oder mit ein bis drei Halogenatomen, einem Phenoxy, gegebenenfalls substituiert mit ein bis
drei Halogenatomen oder einem Benzyloxy, gegebenenfalls substituiert mit einem Halogenatom; C;-Cs-
Carbalkoxymethyl; Cs-Ce-Alkenyl, gegebenenfalls substituiert mit ein bis drei Halogenatomen; Cyan;
Cz-Cs-Alkinyl, gegebenenfalls substituiert mit einem Halogenatom; Di(G; -Ca-alkyl)aminocarbonyl; oder
C4-Cs-Cycloalkylaminocarbonyl ist; L H, F, Cl oder Br ist; und M und R jeweils unabh#ingig H, C1-Cs-

50 Alkyl, C1-Cs-Alkoxy, Ci1-Cs-Alkylthio, C1-Ca-Alkyisulfinyl, Ci-Cs-Alkylsuifonyl, Cyan, F, Cl, Br, I, Nitro,
CFa, R1CF2Z, R2CO oder NgR: sind und, wenn M und R sich in benachbarten Positionen befinden und
mit den Kohienstoffatomen, an die sie gebunden sind, zusammen genommen werden, sie einen Ring
bilden kdnnen, in dem MR die Struktur représentiert: :

-QCH>0-, -OCF,0- oder
55
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135 *C L _wrinl, M Rund Wdie oben genannte Bedeutung-habef——

mt 2,2-Di (G -C4-al koxy) et hyl am er hoht en Tenper at ur

a-(2,2-D (d-Cr-al koxy) et hyl am no @’aslc‘:ya S i;’/rol oder a-[ 2, H“m m‘“mm‘ﬂm‘

al koxy) et hyl am noJ-8-nitrostyrol mt der Struktur:

L 10 NCHaCH(OC -C4 21kyl)2 H 15 worin L, M R und wdie oben genannte ‘

Bedeut ung haben, zu erhalten und Beh des so gebi |l deten

a-(2,2-D (C -C4-al koxy) et hyl am no] - yrols oder a-[2,2-DI (G -C4-

al koxy) et hyl am no]-,8-nitrostyrols mt einér Mneral- oder organi schen

Saure,sumr das erwlUnschte Aryl pyrr eben; U o 2. Verfahren nach

Ansypruch 1, worin die Unsetzung von (C, C4 al koxy) ethyl am n mt

Benzoyl aceto- nitril oder a-N troacet ophenon unverdunnt oder in Gegenwart

ei nes |nerten r an| schen Ldsungsmtte 3@?42 ftlhrt wird. 3. oElleerrfahren I

nach Ans ru Yyro

oder &° [2 2- ;:/I% ?21 I%S’?(Q? A% P z%”rﬂd%ﬂ%‘s?ﬂ/ﬂ;f "e'"e
¥°an "1%?8 g2

Chl owassers tof f- oder Trifluoressigsdure behandelt w rd,

urrr das Ar y{dx n zum Herstell en ei nes
a-[2, 2- D?( d’s_%&fg &L%m d'e\ygaé'j gtnst yrols oder a-[2,2-D (G -C4-
al koxyy et y.{gzm,m;z-( ,a,thr[ﬂﬁcQ%Ita{ﬁ)g,rsd_a_ cﬁﬁ,ﬁtd It durch die Struktur: 30 *L
2,3-Dichlor-4-nitro-5-(a,a,a-trifluor-p-tolyl)pyrrol;
2,3-Dichlor-5-(3,4-dichlorphenyl)-4-nitropyrrol;
4-Brom-2-(p-chiorphenyl)-5-(trifluormethyl)pyrrol-3-carbonitril;

: 3.4-Dibrom-5-(3,4-dichlorphenyl)pyrrol-2-carbonitril;

\Jzo 2,4-Dibrom-5-(p-chiorphenyl)pyrrol-3-carbonitril;
5-(p-Chlorphenyl)-3-(trifluormethyl)pyrrol-2,4-dicarbonitril;
3-Brom-5-(3,4-dichlorphenyl)pyrrol-2,4-dicarbonitril;
4,5-Dichlor-1-(ethoxymethyl)-2-(a,a,a-triflucr-p-tolyl)pyrrol-3-carbonitril;
4-Brom-2-(p-chlor-phenyl)-1-(sthoxymethyl)-5-(trifluormethyl)pyrrol-3-carbonitril oder

25 4-Brom-2-(3,4-dichlorpheny!l)-5-(irifluormethyl)pyrrol-3-carbonitril.

8. Verfahren nach Anspruch 8, worin die Verbindung auf die Pflanzen oder den Boden, in dem sie
wachsen in einer Menge von etwa 0,125 kg/ha bis etwa 4,0 kg/ha der Verbindung der Formel 1
aufgebracht wird.

30

8. Verfahren nach Anspruch 8, worin die Verbindung der Formel | auf das Laub der Pflanzen oder den
Boden oder das Wasser, in dem sie wachsen, in Form einer fllissigen Zusammensetzung aufgebracht
wird, die von etwa 10 ppm bis etwa 10.000 ppm der Verbindung der Formel | enthélt.

35 10. Verfahren zum Herstellen einer neuen Arylpyrrol-Verbindung mit der Struktur:

% [N

“ - / \

N
A

R

worin A, X und Y die in Angpruch 1 genannte Bedeutung haben; W ist CN oder NO2; L H, F, Cl oder Br
50 ist; und M und R jeweils unabhingig H, C1-Cs-Alkyl, C1-Cs-Alkoxy, C1-Cs-Alkylthio, C1-Cs-Alkylsulfinyl,
Ci-Cs-Alkylsulfonyl, Cyan, F, Cl, Bx, I, Nitro, CF3, RiCF2Z, R2CO oder NzR; sind und, wenn M und R
sich in benachbarten Positionen befinden und mit den Kohlenstoffatomen, an die sie gebunden sind,
zusammen genommen werden, sie einen Ring bilden k&nnen, in dem MR die Struktur représentiert:
-OCHz0-, -OCF20- oder
65
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35 N-CH CH(OC -C4 alkyl)z 40 worin WOCN oder N2 ist; L m
ist; und Mund R jeweils unabhanggg Al kyl, C, .-

C -Ca- Al kyl thio, Cl-Ca-Alkylsulfi nyI "3‘46%%5?% kyl sul fonyl MWWHH I"I
1, Nitro, CF3, RCF2Z, R2CO oder NsRs sind und wenn Mund R sich'li s _
benachbarten Positionen befinden und mt 45 den Kohl enstoffatorren, an
di e si e gebunden sind, zusammen genq rden, sie einen R ng bilden
kdnnen, in dem MR die Struktur reprasentreft: -0OCH20-, -OCF20- oder 50 55 Z
S(O. oder O ist; Rl H F, CHF2, CHFClI odef CF3gjist; R2 G-C3-AKkyl,

Ci - C3- Al koxy oder NRR4 ist; R3 Ho -Alkyl ist; R4 H G -C3-Al kyl
oder, RBsCO ist; Rs H oder Cl-Ca-Al kyl und n eine 136 EP O 347 488 Bl
1111121 121221 212222 Tiii °0b b ganze Zahl aus 0, 1 oder 2 ist, unfassend

das Urset zey gunes, Bonzavlacehan bl o iSTe 8 c,N.'ca.mgcsta.A.@xye&%PaRs ot 1o

Struktur:

G G H 75 e M gt ooy Aoy s‘ff‘;y“g‘?a@g‘?hés%& R A

2,2-Di et hoxgﬁ%g |2 s ?&k e ne
a[2 2-DI (G oxy ﬁylamno] B—cyanstyrol oder a[2,2 D(G-X-
al koxy) et hyl am no] P-nitrostyrol m t der Struktur:

15 L

0
M //
| C-CH,H
_ = e
R
25 worin L, M, R und W die oben genannte Bedeutung haben, mit 2,2-Di(C; -Cs -alkoxy)sthylamin bei einer

erhdhten Temperatur, um ein a-[2,2-Di(C;-Cs-alkoxy)ethylamino]-8-cyanstyrol oder a-[2,2-Di(C1-Cs-
alkoxy)ethylamino]-g-nitrostyrol mit der Struktur:

L
30
M
W
/
H .
) worin L, M, R und W die oben genannte Bedeutung haben, zu erhalten und
40 Behandein des so gebildeten a-[2,2-Di(C1-Cs-alkoxy)ethylamino]-g-cyanstyrols oder a-[2,2-Di(C1-Cs-

alkoxy)ethylamino]-g-nitrostyrols mit einer Mineral- oder organischen S3ure, um das erwlinschte
Arylpyrrol zu ergeben.

11. Verfahren nach Anspruch 10, worin die Umsetzung von 2,2-Di(Cy-Cs -alkoxy)ethylamin mit Benzoylace-
45 tonitril oder a-Nitroacetophenon unverdiinnt oder in Gegenwart eines inerten organischen Lsungsmit-
tels ausgstlihrt wird.
12. Verfahren nach Anspruch 10, worin das a-[2,2-Di(C1-Cs-alkoxy)ethylamino]-8-cyanstyrol oder «-[2,2-Di-
(C1-Ce-alkoxy)ethylamino}-g-nitrostyrol mit Chlowasserstoff-, Bromwasserstoff- oder Trifluoressigsdure
50 behandelt wird, um das Arylpyrrol zu bilden.

13. Verfahren zum Herstellen eines oa-[2,2-Di{C;-Cs-alkoxy)ethylamino}-8-cyanstyrols oder a~[2,2-Di{C1-Cs-
alkoxy)ethylamino]-g-nitrostyrols, dargestelit durch die Struktur:

85
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j 20 L 25

N-CH2CH(OC-C4 a lky 1) 30 ?4*{ 4R und Wdie obeh ﬂﬂﬂ”ﬂﬂyﬂgmﬂ
Bedeut ung haben, zu ergeben. - 5. Ver ren zum Herstell en el

die durch die Struktur reprasentiert ist: L 35

R N-C2HCH(CO -C4  al kaxy) 2 40

Hworin WCN oder NO2 ist; L H F, O oder Br ist; und Mund R jeweils
unabhangig H d -M3-Alk "- C3-Al koxy, G -C3-AlKkylthio,

G - C3- Al kyl sul finyl , ol , Cyan, F. O, Br, |, Nitro, CFs,
RCF2Z% R2CO oder N3R4 venn M und R sich in benachbarten

Pogi t i onen befi nden den KohI enstoffatorren an die sie
gebunden sind, zus3g r—erehommen vbéf-(ﬂ:elﬂ Oé%ge-r{: nglti{}’deh konnen, in
dem MR die Struktur®repr]sentiert:H- OCH - oder 50 55 Z S(O), oder
0 |st Rl H F, CHF2, CHFCl oder CF3 ist; R2 G -Ca- Al kyl, G -C3-Al koxy oder

’S'('}g rR4 CIlﬁC%?E‘ C?ldo%é %L ﬁ% -f; 3_6'|A| By |stR§nd'1M ' ﬁsuﬁm ﬁ}fs“ u'ﬁthar??%eH j;i%%?éh%& ’

ffiny 1-Cs-
odor 2 i St &Kae&hdewé?\ﬁ \E’ﬂ E%%h an! Flo§t|oqgtpﬁefmden und mit
a-Nitroac e&&\pé&fbﬁﬁéﬁ ﬁtﬁn,%rd#(rsfdrgebunden sind, zusammen genommen werden, sie einen Ring
16 bilden kdnnen, in dem MR die Struktur représentiert:

-OCH20-, -OCF.0- oder

\_/20 . ~N

-9

~

25
Z S(0), oder O ist; Ry H, F, CHF2, CHFCI oder CF; ist; Rz Ci-Ca-Alkyl, C1-Cs-Alkoxy oder NR3R, ist;
R; H oder Cy-Cs-Alkyl ist; R« H, Ci-Cs-Alkyl oder RsCO ist; Rs H oder Ci-C3-Alkyl ist und n eine
ganze Zahl aus 0, 1 oder 2 ist, umfassend das Umsetzen eines Benzoylacetonitrils oder a-Nitroaceto-
phenons der Struktur:

30

0
35 n //
C-CH U
Y R

worin L, M, R und W die oben genannte Bedeutung haben, mit 2,2-Diethoxyethylamin bei einer
erhBhten Temperatur, um ein «-[2,2-Di(C1-Cs-alkoxy)ethylamino}-8-cyanstyrol oder «-[2,2-Di(C1-Cs-
alkoxy)ethylamino]-g-nitrostyrol mit der Struktur:

W

50

R N-CHaCH(OC;~C4 alkyld,

55
worin L, M, R und W die oben genannte Bedeutung haben, herzustelien.
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5 L 0 C CIPWTO—R-55—_

worin L, M R und Wdie oben gena seuB4ng haben, mt. : :
2,2-Di (G -C4-al koxy) et hyl am n bei rEer?ﬁ:e,?per hoﬁt en Tenperat ur ”mmmmmw[uum :
Verbindung mit der Struktur: L R NI - CH2CH( C1- &4 Gl Koxy) 25258
zu er hal t a4, Vengindung init dév|StriktwiochelV di e oben genannt e Bedeut ung haben.

Revendi cations 30 Revendl cations pour les Etats contractants sul vants: AT,

BE, CH, DE, FR, GB, GR IT, Li, LU NL, SE 1. Conpos6 r6pondant a |la

formul e dével opp6e I: 35 L

L w 45 N dans | aquelle estf F, d,
ouiClX, West CN ou NO2 t H W un groupe alkyle en G -4

facul ati venent substitue Ztrois atomes d' hal ogene, un groupe

hydr oxy, un groupe al coxy -CAN\ou un groupe al kylthio on Cl-C4, un

gr oupe Bhenyl e facultatigge-— ment su G*ﬂagHé\gg.c‘Qm er&?d@’gakyl e en C1-C3
ou un groupe alcoxy en G -C3 ou av un a trois atones d' hal ogene, un
groupe phdnoxy facultativenent substitue avec un a trois atones d' hal ogene

OU UN gr oupe,HRRE CNGEY NAGSH IL AL, CEOTRPBr RGRIN LR RWER udbhSrdly™H, Id) 168URlkyi, C:-
hal ogene ;  UB,-BkRYPE,-CLAKMRA, COXY,-MYisfiny, CrE:ARGETBIIYEYEN,: F.US, 8F, L Rfro, CFs,
al cenyl g en RFZA H>00 Bhdr MRV SR, Wenh M ik UOsich\ife Geridéhbékeh IPOkiionéH ISURen und mit
d' hal ogbne; ugh KhdhAGHaoaM) Gn; did! Bie Gebwniéh 8ihd; \z03aehed Ihehbimicd Webdehl| didileinste Ringit
substi t ue avsidenkbnadnpinmeerd Mrediogtare: repriisegsatipe di (al kyl on G - G4)

am nocar bonyl ecQCHl0-,4OCR3Poadee cycl oal kyl (en G -C4) -

Br, | ou CF3; Yest F, d, Br, I, CFa

_ 2
~N
’
25 =
Z S(0), oder O ist; Ry H, F, CHF2, CHFCI oder CF3 ist; R2 C1-Cs-Alkyl, Ci-Cs-Alkoxy ode.r NR3Rs ist;
Rs H oder Cy-Cs-Alkyl ist; R+ H, Cy-Ca-Alkyl oder RsCO ist; Rs H oder Gi-Cs-Alkyl ist und n sine
30 ganze Zahl aus 0, 1 oder 2 ist.

15. Verbindung nach Anspruch 14, :

(E) p-Chlor-g-[(formyimethyl)amino}-zimtsZurenitril-diethyl-acetal; (Z) p-Chior-g-[{formylmsthyl)amino]-
zimts3urenitril-diethyl-acetal; -[(Formyimethyl)amino]-3,4-dimethoxyzimtsiurenitril-diethyi-acetal; (Z)-
35 Methyl-p-(2-cyan-1-[(formylmethyl)amino]vinyl)benzoss8ure-diethylacetal; 3,4-Dichlor-g-[(formyimethyl)-
amino]-zimts&urenitril-diethyl-acetal; (Z)-g8-{(formylmethyl)-amino]-p-methylzimtsdurenitril-diethyl-acetal;
B-[(Formylmethyl)amino]-p-trifluormethoxyzimts8urenitril-dimethylacetal; (E) p-Chlor-g-[(formylmethyl)-
_ amino]-zimtsdurenitril-dimethylacetal; N-(Formylmethyl)-p-methyl-a-(nitromethylen)-benzylamin-diethyla-
o/ cetal, N-(Formylmethyl)-3,4-dimethoxy-a-(nitromethylen)benzylamin-disthylacetal, p-Chlor-N-(formylme-
40 thyl)-a-(nitromethylen)benzylamindiethylacetal; N-(Formylmethyl)-a-(nitromethylen)-2-naphthenmethyla-
min-diethylacetal; Methyl-p-{al(formylmsthyl)amino}-g-nitrovinyl)benzoat-p-(diethylacetal) und p-Trifluor-

methyl-N-[formylmethyl-a-(nitromethylen)lbenzylamin-diethylacetal.

16. Verfahren zum Herstellen einer Verbindung, die durch die Struktur reprisentiert ist:

U
50 /4

R ﬂ"CH2CH(C1-C4 alkOX)’)a
65 '
worin W CN oder NO: ist; L H, F, Cl oder Br ist; und M und R jewsils unabh#ngig H, C;-Ca-Alkyl, C;-

Cs-Alkoxy, Ci-Cs-Alkylthio, Ci-Cz-Alkylsulfinyl, C1-Cs-Alkylsulfonyl, Cyan, F, Cl, Br, |, Nitro, CF,,
R1CF2Z, R2CO oder N3R: sind und, wenn M und R sich in benachbarten Positionen befinden und mit
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am nocarbonyle; L est HH F, O ou Br ; et Met R sont cq nt
H, un groupe al kyle en 138 Jﬁ?(? 7‘4@8 oupe al coxy e mﬂmm(imlﬂamﬁ
al kylthio en Cl-Ca, un groupe al gt %&Ie en C -C3, urr groupe u s

al kyl sul fonyle en G -Cs, un groupe cyano, F, Cd, Br, I, un groupe nitro, °
CF3, Ri CE@Z,KomaﬁsfaﬁaoméHR@leeeﬁe gb@hmtmalvh&hmﬁers gﬂbm&Uﬂi wéiden, [3SéikenORifg

adj acent exjiden\k8ineh,asdent MREIE Stekteraspiisatie@uxquel s its sont fix6s, ils peuvent
former un cy€lG:GamCR@@del MR reprdsente |la structure: 6 - OCH20-,
-OCF20- QU | ~~~~~~~~~~ 10 Z est S(On Qu 0; R est H,

F, CH2, CHFCI ou CF3 ; R2 est un graoupe alkyle en C1 -Ca, un groupe 15
alcoxv en G -C3 ou NR3R4 ; R3 est ou\\ groupe alkyle en Cl1-C3 ; R4 est

H, un groupe alkyle en G -C3 ou R5 CO ; est H ou un groupe alkyle en C1
-C3 ; et n est un entier valant 0, 1 ou 2| 2. ‘Conpose selon |la
reveqdlcatlon 1, ob A est un ato d' hydrogbne ou un groupe (al coxy en G
-C4)-"nbthyle ; West CN ou N2 ; X sont chacun C, CF3 ou Br ; R est
F, d, Br, CF3 ou OCF3 ; Mest J 20 H, F, Cl ouBr; et Lest HouF. 3. Conpose

sel on | a rey@Ndicad PR, b, AUHFS SEHFCEoder CFs, ist; C1-CarAllyl, Oy-Cy-Allxy odor NRR ist
4,5~ di chl g0 2 z%ﬁbad!lk?h&toﬁp o ﬁ)?'roaée f@c% R r¢i@-§’?§° ¢ und n ine
4,5-dichl cH’a@ze&aﬁl%usa@-‘itoﬁér Zl‘lé’lqrnﬁasgénho yl) pyrrol e-3-car b0n| tril ;e

2, 3-di chl aynsdtzéH dinee 'B'énzﬁﬂao@toﬁn'ﬁsroﬁér'm&décd_%phﬂmné o6k Skiurol e ;| e
2, 3-di chl oro-5-(3, 4-di chl orophenyl )-4-nitropyrrole ; le

4- br ono- 2- (p-chl orophényl )-5-(tri- 25
fl uoromet hyl )pyrrol e-3-carbonitrille ; le
3, 4@ br omp- 5- (3, 4- di chl or ogh6nyl )pyrrol e- 2 rbonltrlle ; le 2,4-
di br ono- 5- ( p- chl or ophenyl ) pyr«.ole ar bonyj/i -
5- (p-chl orophenyl )-3-(trifluorg pyrrdlfe- 2, 4- d| carbonitrile ; Is
3-brono-5- (3, 4-di chl orophényl Xp : cCea[[p]Q&nNtrlle ; le
4,5-di chtoro-1 - (thoxynb-
thyl Y22-(aa, a-trifluoro-p-to Moyr+0l e- 3-carbonitrile ; le
4- br ono- 2- (p- chl or ophgnyl ) - 1- (4t hoxynet hyl ) - 5-
(trifluoromethyl)pyrrole-3-carbonitrile ; ou le
4- br oro- 2_v‘oﬁn ﬂ,_la,l FFEHd% ggawaehg\h{etdehgukuﬂg F\&@Ftnﬂtyié-&ﬁf 4-|aflai6x€})_ethylamin bei einer

30 erhBhten Temperatur, um eine Verbindung mit der Struktur:

L
35 n U
/4
N-CH,CH(C,~C, alkaxy)g
Y R N 2 17v4 3
40

zu erhalten, worin L, M, R und W die oben genannte Bedeutung haben.

50

55
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30 carbonitrile. 4. Proced6 de maltri se des insectes, des nematod

des acariens conprenant : le conta 3%@ (i nsectes, nemat c‘Mﬂ“iﬂ“!““““‘“‘“‘
acariens, de tour base de reproduc |on eur alinmentation

habi tat avec une quantitt insecticide, nematlm de et acaraci de’ d'‘un conpose
de struct uratentdispliiché 0 folgehlbien Vertratietaal :a8guel le X est H, F, d, Br, | ou
CF3a Yest F. d, Br, I, CFs ou CN West CN ou NO2 et A est H; un groupe

al kyl e en Ti V&ehfeneurh Hersieles winrtnogantreyipyrrolé/emindangliniit ddr Sukius at ones

d' hal ogbne, un groupe hydroxy, un groupe al coxv en C -C4 ou un groupe

al kylthi%o en G -C4, un groupe phényle facultative- nment substitue avec un
groupe al kyle en C, -C3 ou un groupe al coxy en d. -Ca ou avec un & trois

at ones d' hal ogbne, un groupe phdnoxy facultg ment substitu6 avec un a
trois atomes d' hal ogbne ou 50 upj gro yl oxy facultativenent
substit?:(J avec un substituant hal oggne; Iaar bal coxy en C
-C4)nbthyl e ; un groupe al>g:6nyl e ey jatTvenent .substitue avec un
a trois atomes d' hal ogene; 45 OURR CX A" gr oupe EQS yle en C3-C4
facul tati vement substitue ave ~ ogene un groupe di(al kyl en
C -C4) am nocarbonyle ; ou un n C4-Cs)- am nocarbonyl e ;
L est Hs F. C ou Br ; et ¥ At chacun i ndependament H, un groupe

al kyle en a6 C, -Ca, un grougd alcoxy en C, -Cs, un groupe alkylthio en
C -Ca, un groupe al kylsulfinyle gn G -C3, un groupe al kylsulfonyle en C,
-Ca, un groupe cyano, F, d, Br, I, un groupe nitro, CF3, R CF2Z, R2CO ou

NR3R4 et, |orsque M et R sont sur des positions adjacentes, avec |es atones
de cafb#ne avsipue FsCILBY, basdet CFi iste¥ F, €I By, b GEwveariat CN ¢xt; W CNwderdNQ it uadA 1; Cpqusel
MR r epr esent lkylggegehepenfalls gubstituint mit ein bis drei Halogenatomen, einem Hydroxy, einem Ci-Cs-Alkoxy
oder einem C,-Cs-Alkylthio, einem Phenyl, gegebenenfalls substituiert mit C1-Ca-Alkyl oder C;-Cs-
Alkoxy oder mit ein bis drsi Halogenatomen, einem Phenoxy, gegebenenfalls substituiert mit ein bis
drei Halogenatomen oder einem Benzyloxy, gegebenenfalls substituiert mit einem Halogenatom; C1-Cs-
25 Carbalkoxymethyl; Cs-Cs-Alkenyl, gegebenenfalls substituiert mit ein bis drei Halogenatomen; Cyan;
Cs-Cs-Alkinyl, gegebenenfalls substituiert mit einem Halogenatom; Di(Cy -C4 -alkyl)aminocarbony!; oder
C4+-Cs-Cycloalkylaminocarbonyl ist; L H, F, Cl oder Br ist; und M und R jewsils unabhingig H, C;-Cs-
Alkyl, Cy-Ca-Alkoxy, C1-Cs-Alkylthio, C1-Cs-Alkylsulfinyl, C;-Cs-Alkylsulfonyl, Cyan, F, Cl, Br, I, Nitro,
CFs, R1CF2Z, R2CO oder N3Rs sind und, wenn M und R sich in benachbarten Positionen befinden und
30 mit den Kohlenstoffatomen, an die sie gebunden sind, zusammen genommen werden, sie einen Ring
bilden k&nnen, in dem MR die Struktur reprisentiert:
-OCH20-, OCF,0- oder

N
-~ P ;

Z S(0)n oder O ist; R1 H, F, CHF2, CHFCI oder CFj ist; Rz C1-Cs-Alkyl, C1-Cs-Alkoxy oder NRsR; ist;
Rs H oder Ci-Cs-Alkyl ist; R« H, C1-Cs-Alkyl oder RsCO ist; Rs H oder C; -Cs-Alkyl ist und n eine

45 ganze Zahl aus 0, 1 oder 2 ist, umfassend das Umsetzen eines Benzoylacetonitrils oder a-Nitroacsto-
phenons mit der Struktur:

- " L /o
\ C/-CHEN
55 R —
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*C M S * -0CH20-, GIFZO ou 5

6 10 Z est S(On ou 0; R est Hg gj?g {CHFCl ou CF3 ; mestﬂﬂl&tﬂj ﬂ

al kyle en Cl-Ca, un groupe al coxy en 83 ou NRaR4 ; R3est H , H I‘””m

al kyle en Cl-Ca ; R4 est H, un groupe alkyle en Cl- Cs ou R5CO; R5 east H

OU un gr olwden B MR endem dielobdncgenanate Badedling hidber mhﬂaile(m-lca-laIkon)pthilarﬁiu bd.eine>. 5.

Proced6 seitdinteh Temparatird iutasin 6A(2,2-Di(ChatisaldogydptetamineHs-tyacsyrg oier @42,2-Di(Ca-Cs-

4, 5- di chl cakoxyRtyBmibold-titndstyrcbpli denStigrr r ol e- 3-carbonitrile; le

4,5-dichloro-2-(acfa-trifluoro-p-tolyl)pyrrole-3-carbonitrile; le

,3-d chloro-4-nitro-5-|(a,ca-trifluoro-p-tolyl)pyrrole: le

3-di chl oro-5-(3.,4-dicphl orophenyl)-4-nitropyrrol e; K220 | e
rono-2-(p-chlo o nontt hyl ) pyrrol e-3-carbonitrile; le

di br ono- 5- ( 3, 4- i )pyrrol e-2-carbonitrile; le

di br ono-5- (p-ch oraph Ryrrol e-3-carbonitrile; le

b
4-
4- 1?:
hl h I
E) T g ~ny| )pyr a]b[gg Héquﬂbo‘;lmrﬁll k)'2]5) | e
5-
r

2
2
4-
3
2,
5-
3-
4
p

rono- 5- (3, 4-di cpl orop
di chl oro- 1- (et hoxynet hy) - dé a- trlfluoro p-tolyl)
rol e-3-carbonitrile; le

4- T QRO- 2-in €181 HRIVEBY bden bokantth BEIBAG Webar, Br drkeitbe] dndOT OMBE hy ! )

pyrrol e- 3- B‘eﬁérb@ﬁldé lsb Qobil@sted B-[2,2-Di(C1-Cy-alkoxy)ethylamino]-g-cyanstyrols oder a-[2,2-Di(C1-Cs-

4- br ono- 2-jidxyfetithiafitoPS-AdEEF JnitDeidr IMihdralO basI Edrdtytisghly ISEtle S uid - da31 &wliiséhtd | €.

6. Procedrgpuol reajebmer | es pl antes en cours de croi ssance contre |attaque
par |es insectes, les 30 nemat odes et |es acariens, conpranant

| * dpf#b i @atVedshrencnactf Anspriuthaly eorihedial Umeetzund 'wn REDi(GuCaalkozybthylamimmit Beraylavetoe| | as
se devel opyidirader aNitiopgstophenen jupverdinm odsr inc@edenwarieinas inerted erganischendidisungshaittels

ef fi cace cuegsibempbse de fornula | ayant la structure: 35

L

3. Verfahren nach Anspruch 1, worin das a-[2,2-Di(C1~Cs -alkoxy)ethylamino}-g-cyanstyrol oder «-[2,2-Di-
25 (C1-Cs~alkoxy)ethylamino]-g-nitrostyrol mit Chlowasserstoff-, Bromwasserstoff- oder Trifluoressigsiure
behandelt wird, um das Arylpyrrol zu bilden.

4. Verfahren zum Herstellen sines a-[2,2-Di(C1-Cs-alkoxy)ethylamino]-8-cyanstyrols oder a-[2,2-Di(C1-Cy-
alkoxy)ethylamino}-g-nitrostyrols, dargestelit durch die Struktur:
30

L
M
|
35
40

worin W CN oder NO: ist; L H, F, Cl oder Br ist; und M und R jeweils unabhéingig H, C;-Cs-Alkyl, Ci-
Cs-Alkoxy, C;-Csz-Alkyithio, C:-Ca-Alkylsulfinyl, Gi-Cz-Alkylsuifonyl, Cyan, F, Cl, Br, I, Nitro, CFs,
RiCF2Z, R2CO oder NsRs: sind und wenn M und R sich in benachbarten Positionen befinden und mit
45 den Kohlenstoffatomen, an die sie gebunden sind, zusammen genommen werden, sie einen Ring
bilden k&nnen, in dem MR die Struktur représentiert:
-0CH20-, -OCF20- oder

50

™~
/ ’

Z S§(0), oder O ist; Ry H, F, CHF2, CHFC| oder CF; ist; R Gi-Ca-Alkyl, C1-Ca-Alkoxy oder NRaR;s ist;
Rz H oder Ci-Cz-Alkyl ist; Ry H, C1-Cs-Alky! oder RsCO ist; Rs H oder Cy-Cz-Alkyl ist und n sine
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40 dans laquelle X est H F, C, Br, | ou CFs ; Y est F, Gr”um”luullmm [TTTR
CN; West CNou NO2 et A est H 48p o347 4ds 8§ OUPE al kyle e : m"l
facul tativenent substitu4 avec un A trols atones d' hal ogene,” ud gtoupe s * -
hydr oxy, un groupe al coxy en Cl-C4 ou un groupe al kylthio en Cl1-C4, un
gr oupe phénygaazd Zahlus @t 1 ¢aer 2ri@nimisssdndidad UMsed2ee GinosBaneaylapatonditilk ydee odlitroibio3
OU un groupephahanoxdyr Skl - CO ou avec un-a trois atones d' hal ogene, un '

groupe ph6noxy facultativenent substitu6 avec un & trois atones d' hal ogene

ou un groupe benzyl oxy facultativenent substitue avec un substituant

—i

hal ogeng ; un groupe (carbal coxy en %0 CI-C4Q)rret hyl e ; un groupe

al cenyl e en Ce-C4 facultativengnt sulstitue aveg, un a trois atones

d' hal ogene; un groupe cyano ; glredpe al cym/C en C3-C4 facultativenent
substitue avec un atone d' hal ogeng i (al kyl en g -C4)

ami nocarbonyl e ; ou un groupe cyd] 03 .CeL H aki nocarbonyl e; L est
H F. & ouBr; et Met R sont chgg ddpendamment H, un groupe al kyle en
Cl -Ce, un groupe alcoxy en Cl nCe, groupe al kylthio en Cl1L -Ca, un
groupe al kyl sul finyle en C1-C3,™un 55 groupe al kyl sul fonyle en C I-Ce,
un groupe cyano, F, d, Br, |, un groupe nitro, CFa, R CF2Z, R2CO ou NRaR4
et, lorgque MatL, 1SR MNind SMIdigd BSon RfdRAnhie OfbRiodiehy HaBEH, &t 2,2BBHoyERylaMIR BBIScif
carbone auxdedhteni TempsRiuf, dnt 6MSa-[2|25Di@E-C)-8kdxy)btByIdRIn0gRydh¥IGloE odbR RS2 b R O6E, - VR
represent e | gkosg)styddminiod 8-nitro¥tyri Onit, der Stkukidl)- ou 140 K-1~/t Z est S(On ou
0: Rl est H F, CHF2, CHFCl ou CFa; R2 est un groupe alkyle on Cl-C3, un
groupe 10 al coxy. en C1-C3 ou NR3R4 ; Rs est H ou un groupe al kyle en

Ci -8 ;20R4 est H, un groupe alkyle en G -C3 ou Rs CO; "Rs est H ou un
groupe alkyle en GpMCs ;let n est un entier valant 0, 1 ou 2. 7. Procede
selon |l a revendi cati OR/ : llddit conpose est: le

4,5-di chl oro-2-(3, 4-di/e /I/\pyrrol e-3-carbonitrile;

N-CH,CH(QC,-C, alkyl),
H

25

30 worin L, M, R und W die oben genannte Bedeutung haben, zu ergeben.
5. Verfahren zum Herstellen einer Verbindung, die durch die Struktur représentiert ist:

L
35
n W
/4
— R ﬁ—CHECH(Cl-C.‘ alkoxyds

worin W CN oder NO: ist; L H, F, Cl oder Br ist; und M und R jeweils unabhZngig H, Cy-Cs-Alkyl, C;-

Cs-Alkoxy, Ci-Cs-Alkylthio, G1-Cz-Alkylsulfinyl, Ci-Ca-Alkylsulfonyl, Cyan, F, Ci, Br, [, Nitro, CFs,

R1CF2Z, R:CO oder NgRs sind und, wenn M und R sich in benachbarten Positionen befinden und mit
45 den Kohlenstoffatomen, an die sie gebunden sind, zusammen genommen werden, sie einen Ring

bilden kénnen, in dem MR die Struktur repréisentiert:
-OCHz20-, -OCF20- oder

50 N

’
P
55

Z S(0), oder QO ist; Ry H, F, CHF2, CHFCI oder CF; ist; R2 Gy-Cgz-Alkyl, C1-Ca-Alkoxy oder NRsR; ist;
Rs H oder Ci-Cs-Alkyl ist; R+ H, Ci-Ca-Alkyl oder RsCO ist; Rs H oder C1-Cs-Alkyl ist und n eine
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15 | e 4,5-dichloro-2-(a,aa-trifluoro-p-tolyl)pyrrole-3-carbonitrile: :
2, 3-di chl oro- 4-ni tro-5-(ac, aa- t r g h4as aggi 0! V! )pyrrol e; I e““‘“““l“l“““l!l“|“|
2, 3-di chl oro-5- (3, 4-di chl orophenyl )-4-nitropyrrol e;
4- br ono- 2- ( p- chl oroph6nyl ) - 5- (trlfluoronethyl)pyrrole 3-carbbnitriie® 18 '
3, 4- di br onpanze ¢4} dus®i todeo? P mbtagsendoyr r ol e- 2-carbonitrile; J 20 |l e
2, 4- di br ontim8st{ep eived Banegylaeatanittjipgder eN&re@otophehums derrSirbidur: | e
5- (p-chl oroph6nyt) pyrrol e-2, 4-di carbonitrile; le
3- brono- 5- (3, 4- dlchlorophdnyl)pyrrnle 2,4-dicarbonitrile; le
4, 5-dPchl or o- 1- (6t hoxyndt hyl ) - 2- (agca tr|fluorB-p tolyl)
pykrol e-3-carbonitrile; le 4fpronn 2- (p-chl or/gpoh~nyl ) - 1
- (

rrol e-3fcarbonitrile; ou 25 | e

triR(\ uor o Fm_?grrole-&carbonitrile.
8. Progc~d6 selon |a revendi catiQn-6, ddns | odue It conpose est applique
auxdi tes plantes ou au sol ob el\es—sg¢g devel oppent, 3 raison d' environ
0,125 kg/ ha a environ 4,0 kg/ Ra dudit conpose de forrmule 1. 30 9. Procede
selon la revendication 6, dans | equel on applique ledit conpos6 de fornmnule
| au feuillage desdites plantes ou au sol ou & |'eau ob elles se
d~vel appeniyorinSQ W Rfuad Wediél olién GeraAMitd BEdelitiry habdn(lkit d 2-DROALLMRRY)etBlvid Bl siddd PPM
a environ asR&0TenpaRaNlt) tinteine Verpiaduag eht dbrasuoktbre 1. 10. Proced6 pour |a
preparation d un nouvel arylpyrrole ayant |a structure: 35 40 45 dons

6t hoxynet hyl ) -5-(trifl uorom Y
4- br ono- 2- (3, 4-di chl oroph6nyl ) -2

laquel le A, X et Y sont tels que definis | la revendication 1, West CN ou
NO2; L est H F, O oysBr ;; et Met R sont chacun i ndependamment H, un
grdua@ al kyle en G - 3 o—at-dbxy en G - 50 Cs, un groupe

al kylthio en G -C3, un 5 ylsulfinyle en G -C3, un groupe

al kyl sul fonyle en C -C0 un groupe nitro,
CF3, Rl CF2Z, R2CO ou RR3RZ et, Ecﬁﬁ'&%é@lfkcaorﬁ“sm‘ﬁ@ posi tions

adj acentes, avec |les atonmes de carbone auxquels its sont fixes, ils peuvent
f or mef® un cycle dans | equel MR reprdsente |la structure:

zu erhalten, worin L, M, R und W dis oben genannte Bedeutung haben.

Revendications _
30 Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, FR, GB, GR, IT, LI, LU, NL, SE

1. Composé répondant & la formule développée 1 :

dans laquelle X est F, Cl, Br, l ou CF; ; YestF, Cl, Br, |, CFa ou CN ; West CN ou NO2 et AestH ;
50 un groupe alkyle en Ci-C4 facultativement substitué avec un & trois atomes d’halogdne, un groupe
hydroxy, un groupe alcoxy en Ci-C: ou un groupe alkylthio en C1-Cs, un groupe phényle facultative-
ment substitué avec un groupe alkyle en C1-Ca ou un groupe alcoxy en Ci-Cs ou avec un & trois
atomes d'halogéne, un groupe phénoxy facultativement substitué avec un 2 trois atomes d'halogéne ou
un groupe benzyloxy facultativement substitué avec un substituant halogéne ; un groupe (carbalcoxy en
56 C1-Cs)méthyle ; un groupe alcényle en Ci-Cs facultativement substitué avec un 2 trois atomes
d'halogéne ; un groupe cyano ; un groupe alcynyle en C;-Cq facultativement substitué avec un atome
d'halogéne ; un groupe di(alkyl en C,-C:) aminocarbonyle ; ou un groupe cycloalkyllen C;-Cs)-
aminocarbonyle ; L est H, F, Cl ou Br ; et M et R sont chacun indépendamment H, un groupe alkyle en
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55 141 5 -0CH20-, -OCF20- ou Z est S(O)n ou 0: R est Cl
ou CF3: R2 est un groupe w0 aI y -C3, un grogm&'fﬁmn m”m
ou NR3 4 ; R3 est H ou un groupe a ky e en -C3; R4 e gr ospe=

al kyle en C1-C3 ou R5 CO N5 est H ou un groupe alkyle en G-C3 ; et n est
un entier vaj, &} unQyroupe Aboxy en CHOITIAA GidAIHL alklyhid 1o LGs i gloup® alkylsulfinyle en C1-Cs, un
benzoyl ac~t giupd alkySsulidiylél 'ehl BE-C#l-uh igiolisadyaioD P,NG EICunagteupb nitrd, CFL.FRICFAR; BsCALSu L
0 KJO NRsR: et, lorsque( €HR 2aMt Bur dBs phaitiens| agjieteaies, @vdc, les\jtontds elb chbarerixqdeleis t S
come ci - desontdixésailspeuvantdor@erdindydladans lequeb MR @préséMe B sthueluegeri ne, a une

t enper &t ure dl ©CHeD- ©8F£0-foor ner un a-[ 2, 2-di (al coxy en G

- C4) bt hyl am no] -f | -cyanostyrbne ou un a-[2, 2-di (al coxy en C,

-C4) et hyl am no] -#-nitrostyrbne ayant ructure: 30

L M 2CH(O-al kyle en C1 -C4)2 R

H 40 dans laquelle L, M R et Wsont d6critls come ci-dessus, et le
traiterd®nt de l'"a-12, 2- dl(al coxy enC -~

~ Z est S(O), ou O ; Ry est H, F, CHF2, CHFCI ou CF; ; R est un groupe alkyle en C:-Cs, un groupe
15 alcoxv en C1-Cs ou NR3R: ; Rs est H ou un groupe alkyle en Ci-C3 ; Rs est H, un groupe alkyle en
C1-C3 ou RsCO ; Rs est H ou un groupe alkyle en C1-Cs ; et n est un entier valant 0, 1 ou 2.

2. Composé selon la revendication 1, oli A est un atome d'hydrog&ne ou un groupe (alcoxy en Ci-Cs)-
. méthyle ; W est CN ou NOz ; X et Y sont chacun Cl, CFs ou Br ; R est F, Cl, Br, CF3 ou OCF; ; M est
—/ 20 H,F,ClouBr;etLestHouF.

3. Composé selon la revendication 1 qui est le 4,5-dichloro-2-(3,4-dichlorophényl)pyrrole-3-carbonitrile ; le
4 5-dichloro-2-(a,ax.a-trifluoro-p-tolylipyrrole-3-carbonitrile ; le 2,3-dichloro-4-nitro-5-(a,a,a-trifluoro-p-to-
iy)pyrrole ; ie 2,3-dichloro-5-(3,4-dichiorophényl)-4-nitropyrrole ; le 4-bromo-2-(p-chlorophényl)-5-(iri-
25 fluorométhyl)pyrrole-3-carbonitrile ; ie 3,4-dibromo-5-(3,4-dichlorophényl)pyrrole-2-carbonitrile ; le 2,4-
dibromo-5-{p-chiorophényl)pyrrole-3-carbonitrile ; le 5-(p-chlorophényl)-3-(irifluorométhyl)pyrrole-2,4-di-
carbonitrile ; le 3-bromo-5-(3,4-dichlorophényl)pyrroie-2,4-dicarbonitrile ; le 4,5-dichloro-1-{éthoxymé-
thyl)-2~(a,a,a-trifluoro-p-tolyl)pyrrole-3-carbonitrile ; le 4-bromo-2-(p-chiorophényl)-1-(8thoxyméthyl)-5-
(trifluorométhyl)pyrrole-3-carbonitrile ; ou le 4-bromo-2-(3,4-dichlorophényl-5-(trifluorométhyl)pyrrole-3-

30 carbonitrile.

4. Procédé de maltise des insectes, des nématodes et des acariens comprenant : le contact desdits
insectes, nématodes et acariens, de lsur base de reproduction, de leur alimentation ou de leur habitat
avec une quantité insecticide, nématicide et acaracide d'un composé de structure :

35
L
1]
W X n
40 S )
R -
Y N
A
45 dans laquelle X est H, F, Cl, Br,1ou CF3 ; Yest F, Cl, Br, I, CFs ou CN ; West CNou NOz et AestH ;

un groupe alkyle en Ci-Cs facultativement substitué avec un & trois atomes d'halogéne, un groupe
hydroxy, un groupe alcoxv en Cy-Cs ou un groupe alkyithio en C;-Cs, un groupe phényle facultative-
ment substitué avec un groupe alkyle en Ci-Cs ou un groupe alcoxy en Ci-Cz ou avec un 2 trois
atomes d'halogéne, un groupe phénoxy facultativement substitué avec un 2 trois atomes d'halogéne ou

50 un groupe benzyloxy facultativement substitué avec un substituant halogéne ; un groupe (carbaicoxy en
Ci-Cs)méthyle ; un groupe alcényle en C3-C: facultativement substitué avec un 3 trois atomes
d’halogéne ; un groupe cyano ; un groupe alcynyle en Cs-Cs facultativement substitué avec un atome
d'halogéne ; un groupe dialkyl en Gi-Cs) aminocarbonyle ; ou un groupe cycloalkyllen C:-Cs)-
aminocarbonyle ; L est H, F, Cl ou Br ; et M et R sont chacun indépendamment H, un groupe alkyle en

55 C1-Cs, un groupe alcoxy en C;-Cs, un groupe alkylthio en C,-Cs, un groupe alkylsulfinyle en C1-Cs, un
groupe alkylsulfonyle en C;-Cs, un groupe cyano, F, Cl, Br, |, un groupe nitro, CFs, RiCF2Z, R2CO ou
NR3R; et, lorsque M et R sont sur des positions adjacentes, avec les atomes de carbone auxquels ils
sont fixés, ils peuvent former un cycle dans lequel MR représente la structure :
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C4) 6t hyl ami nol -, -cyanostyrene ou de |'a-[2, 2- dl(alcox

Cl - C4) 4t hyl am no] f-nit rostyrbne § &rg}i avec un acummrwnmﬁ”‘m”m
organi que pour former |"aryl pyrrole gSI 45 11. Pro '
revendi cation 10, dans |lequel la r~action de Ia 2, 2- dl(alcoxy ‘en"'Gi S

- C4) 6t hyl ami neoetex, -ber.beszoyl ac6tonitrile ou i'a-nitroacktophenone est

ef fectube sans sol vant ou en prdsence d'un solvant organique inerte. 12
Proced6 selon Ia revendication 10, dans_|lequel on traite |'a-[2,2-di(al coxy
en C -C4~)thylam no]-0- 50 cyanos ou |"a-[2, 2-di(al coxy en

C -C4)8thylam no],B-nitrostyrbne avéc |I'ati fle chl or hydri que, bromhydrque ou
trifluoroacetique pour former |'arylpyrrolef.13. Proc~d4 pour la
preparation d' un a-[2,2-di(al coxy en C, - thyl am no] -, 6- cyanostyrene ou

d un a-[2,2- di(alcoxy en O CA)ethy o] -p-nitrostyrene, repr6sente par

| a strycture: 55 142 * S* LM Ut I\I-Cﬁ-lza-lﬁlgzaLtyggtea C|1: -4
ou

oo e, o L RE S e 1 i O te ks

8:_‘: g: Ouge C 1- 3 u Fb, HFl 36! uun gﬁc‘cl&%? b\ge en c1-

al kyl sul finyle N C o un gr oéjpe al ﬁr?c')'neﬁunen'erﬁé" & gr oupe

cyano, sk, q’roce@é selohsla HVenQIEQHrPQ dand lequel 164 tcSerosggs’t)’ RL Cr2Z, R2CO ou NR3R4
et, lorsqu'p I4;5.d&a|e.&3.2s(s|Ldﬂm&wy@@qwn@g@_o@éb,ﬁgg ntes, avec les atones de
car bone auxigusidichibls-25Rak-tiHlotep-olylybyole3-caBshi@et f or mer un cycl e dans | equel
MR r epr 6senik @,3idithisiordehitiots (&x,a-triflucro-p-tolyl)pyrrole ;
) le 2,3-dichloro-5-(3,4-dichlorophényi)-4-nitropyrrole ;
\_/20 le 4-bromo-2-(p-chlorophényl)-5-(trifluorométhyl)pyrrole-3-carbonitrile ;
le 3,4-dibromo-5-(3,4-dichlorophényl)pyrrole-2-carbonitrile :
le 2,4-dibromo-5-(p-chlorophényl)pyrrole-3-carbonitrile ;
le 5-(p-chlorophényl)pyrrole-2,4-dicarbonitrile ;
le 3-bromo-5-(3,4-dichlorophényl)pyrrole-2,4-dicarbonitrile ;
25 le 4,5-dichloro-1-(éthoxyméthy)-2-(a,a,a-trifluoro-p-tolyl) pyrrole-3-carbonitrile ;
le 4-bromo-2-(p-chlorophényl)-1-(éthoxyméthyl)-5-(trifluorométhyl) pyrrole-3-carbonitrile ; ou
le 4-bromo-2-(3,4-dichlorophényl)-s-(triﬂuorométhyl)pyrrole-a-carbonitrile.

6. Procédé pour protéger les plantes en cours de croissance contre I'attaque par les msectes. les
30 nématodes et les acariens, comprenant I'application, au feuillage desdites plantes ou au sol ou 2 I'eau
ol elles se développent, d'une quantité insecticide, nématicide ou acaricide efficace d'un composé de

formule | ayant la structure :

35

dans laquelle X est H, F, C, Br, | ou CFs ; Y est F, Cl, Br, |, CFz ou CN ; W est CN ou NO et A est H;
45 un groupe alkyle en C,-C, facultativement substitué avec un 2 trois atomes d'halogéne, un groupe
hydroxy, un groupe alcoxy en Ci-Cs ou un groups alkyithio en C;-Cs, un groupe phényle facultative-
ment substitué avec un groupe alkyle en C1-Cs ou un groupe alcoxy en Ci-Cs ou avec un 2 trois
atomes d'halogéne, un groupe phénoxy facultativement substitué avec un 2 trois atomes d'halogéne ou
un groupe benzyloxy facultativement substitué avec un substituant halogéne ; un groupe (carbalcoxy en
50 Ci-Cs)méthyle ; un groupe alcényle en C3-Cs facultativement substitué avec un 2 trois atomes
d'halogéne ; un groupe cyano ; un groupe alcynyle en Cs-Cy facultativement substitué avec un atome
d'halogéne ; un groupe di(alkyl en Ci-C:) aminocarbonyle ; ou un groupe cycloalkylien Ci-C:)-
aminocarbonyle ; L est H, F, Cl ou Br ; et M et R sont chacun indépendamment H, un groupe alkyle en
C1-Cs, un groupe alcoxy en Ci-Cs, un groupe alkylthio en C1-Cs, un groupe alkylsulfinyle en C;-Ca, un
85 groupe alkylsulfonyle en C1-Cs, un groupe cyano, F, Cl, Br, |, un groupe nitro, CFs, Ry CF2Z, R2CO ou
NRaR: et, lorsque M et R sont sur des positions adjacentes, avec les atomes de carbone auxquels ils
sont fixés, ils peuvent former un cycle dans lequel MR représente la structure :
-OCH»0-, -OCF20- ou
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- OCH20-, -OCF20- ou 20 25 Z est S(O)I‘IOJO; Ri est H, FW
CF3 ; R2 est un groupe al kyle en %w groupe al coxy en m\ﬂ“ “\ :
; Rs est H ou un groupe alkyle en C 4 est H, un groum“ _
Cl-G3 ou RsCO; Rs est Hou un groupe alkyle en Cl-Ca ; et n*esf uh entler
valant 0, 1 ou 2 conprenant |a reactiond' un benzoyl ac6tonitrile ou d' une
a- ni t roac~t ophdnone ayant |a struct : \”,\ O G CH2W
~~~~~~~~~~~~~ R 40 dans laquelle L, M R et Wsont decrits comre

| -dessus, avec une 2, 2-di ~t hoxy~t hyl am ne, |a une tenperature 6l evde, pour
former sun a- (2, 2-di (aI coxy en C, - i NO) -, B- cyanost yrbne ou un
a-(2, 2- di(al coxy en C, -C4)6thylamn -nitrostyrene ayant la structure:
45 L L~~~~~~~ L 50 NNCH2CH(O al kyle en C1-C4)2 R

H 55 darzlsestI &Sﬂ%lu IOe Ry’ asM-I F, c?ﬁa,v(\:/H?-'(Q,l éj 6ch|z tegt u%%mﬁﬁe alf(yledensé (lsa, un gr§upe

10 alcoxy en C+-Cs ou NRzRs ; Rs est H ou un groupe alkyle en C1-Cz ; Ra est H, un groupe alkyle en
C1-C3 ou RsCO ; Rs est H ou un groupe alkyle en C1-Cs ; et n est un entier valant 0, 1 ou 2.

7. Procédé selon la revendication 6, dans lequel ledit composé est :

le 4,5-dichloro-2-(3,4-dichlorophényl)pyrrole-3-carbonitrile ;

5 le 4,5-dichloro-2~{a,x,a-trifluoro-p-tolyl)pyrrole-3-carbonitrile :

' le 2,3-dichloro-4-nitro-5-(a,a.a-trifluoro-p-tolyl)pyrrole ;
le 2,3-dichloro-5-(3,4-dichlorophényl)-4-nitropyrrole ;
le 4-bromo-2-(p~chlorophényl)-5-(trifluorométhyl)pyrrole-3-carbonitrile ;
_ le 3,4-dibromo-5-(3,4-dichlorophényl)pyrrole-2-carbonitrile ;
W 20 le 2,4-dibromo-5-(p-chlorophényl)pyrrole-3-carbonitrile ;

le 5-(p-chlorophényl)pyrrole-2,4-dicarbonitrile ;
le 3-bromo-5-(3,4-dichlorophényl)pyrrole-2,4-dicarbonitrile ;
le 4,5-dichloro-1-(éthoxyméthyl)-2-(a,a a-trifluoro-p-tolyl) pyrrole-3-carbonitrils ;
ls 4-bromo-2-(p-chiorophényl)-1-(Ethoxyméthyl)-5-(trifluorométhyl) pyrrole-3-carbonitrile ; ou

25 le 4-bromo-2-(3,4-dichlorophényl)-5-(trifluorométhyl)pyrrole-3-carbonitrile.

8. Procédé selon la revendication 6, dans lequel ledit composé est appliqué auxdites plantes ou au sol ol
elles se développent, & raison d'environ 0,125 kg/ha 2 environ 4,0 kg/ha dudit composé de formule 1.

a6 9. Procédé selon la revendication 6, dans lequel on applique ledit composé de formuls | au feuillage
desdites plantes ou au sol ou & I'eau oll elles se développent, sous forme d'une composition liquide
contenant environ 10 ppm & environ 10 000 ppm dudit composé de formule |.

10. Procédé pour la préparation d'un nouvel arylpyrrole ayant la structure :
X W

w | / \ |
Y g "

45

R

dans laquelle A, X et Y sont tels que définis & la revendication 1, W est CN ou NOz ; L est H, F, Cl ou
Br ; et M st R sont chacun indépendamment H, un groupe alkyle en Ci-Cs, un groupe alcoxy en Ci-

50 Csz, un groupe alkylthio en C1-Cz, un groupe alkylsulfinyle en Cy-Ca, un groupe alkylsulfonyle en C1-Cs,
un groupe cyano, F, Cl, Br, 1, un groupe nitro, CFz, RiCF22Z, R-CO ou NR3R;: et, lorsque M et R sont
sur des positions adjacentes, avec les atomes de carbone auxquels ils sont fixés, ils peuvent former un
cycle dans lequel MR représente la structure :
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EP O 347 488 B1 | 1'111 1111 1111 1IDDi 111 N 14. Cbnpose repondant—a—ta
formul e ddvel oppee: L 5

N- CH2CH( al coxy en C1 -C4 )2 H 10 aana P8 BL 1 e west CN oullmnmwum
Cl ou Br; Met R sont chacun independanment H, un groupe a

un groupe al coxy en ¢ -Ca, un groupe alkylthio en Cl1-C3, {un groupe

al kyl sul finyle Sn G -C3, un groupe fonyle en d - Ce, un gr oupe
cyano, F, d, Br, I, un groupe 15 CF9, Ri CF2Z, R12CO ou NR3R4
et, lorsqu'ils sont sur des positions adjacenties, avec |es atones de

car boie auxquels ies sont fixes, M ent former un cycle dans |equel
MRy gpresente |a structure: -OCH20-, ou 25 Z est S(C»n ou 0; R
est H F, CHF2, CHFCI ou CF3 : R2 est un groupe aIker en C - C3, un groupe

al coxy en Cl1 st ou un e a ky
est Hy un ngz “Rg gﬁ‘ gl@“ (—F_IS?H % 5@9’8'? yI e
ne

o N
en CL™C3 gro e a m@% Pelte)aSt ou un groupe kyle en un enfier
revendi cat bﬁgﬁt I2]i ‘g I ion d' benzo lacétomtr Ie oy d'un a-n troacéto ltfnone ayant la
(BE) - p-chl ogg mhu anlno crananoni trile eth ny- 8 fadet a

; le (2)-p-chloro-, 8- [(fornylnethyl)an1no]0|nnanDnltrlle di Et hyl acetal ; le
#- [(fggnyInEthyI)an1no] 3, 4-di ndt hoxyci nnanonitril e-di ethylacetal; le
(2)-p-{2-cyano-1-[ (fornyl ndt hyl ) amyno] vi nyl ) bengzoat e de

mdt hyl edi et hyl acetal ; | e 3,4-dichl ofo- $- [(for met hyl ) am no]

ci nnanmonitril e- dlethylacetal|1 le (V) A/ :
(fornyl nEt hyl ) am no] - p- met hyl cNy -AYEt hyl ac4tal ; le

8- [\ nyl nEt hyl ) ami no] - p-tri fl /g hoxy }nnggpﬂtriIe-dindthylacdtal;
| e (E)-p-chloro-P-((fornyl nEt hy\) 2 i nitrH e-di mthylace- 35

tal; le N-(fornyl nEthyl)-p-nEt r okt hyl bne) benzyl am nedi Et hyl aet al
, le N-(fornyl mdthyl) -3, 4- di i@t hoxy-a-(nitromethyl bne)
benzy&gnine-didthylacetal; | e p-chloro-N-(fornyl mdthyl)-a-(nitrontt hyl &

dans laquelle L, M, R et W sont décrits comme ci-dessus, avec une 2,2-di(alcoxy en C,-Cs)éthylamine,
3 une température élevée, pour former un «-[2,2-di(alcoxy en C-Cs)éthylamino}-8-cyanostyréne ou un
a-[2,2-di(alcoxy en C:-C4)éthylamino)-g-nitrostyréne ayant la structure :

30 L

/

35

R

40
dans laquelle L, M, R et W sont décrits comme ci-dessus, st le traitement de I'a-[2,2-di{alcoxy en Ci-
C. )éthylamino]-g-cyanostyréne ou de l'a-[2,2-di(alcoxy en Ci-Cs)éthylamino]-g-nitrostyréne ainsi formé
avec un acide minéral ou organique pour former I'arylpyrrole désiré.

45 11. Procédé selon la revendication 10, dans lequel 1a réaction de la 2,2-di(alcoxy en C1-Cs)éthylamine avec
le benzoylacétonitrile ou I'a-nitroacétophénone est effectuée sans solvant ou en présence d'un solvant
organique inerte.

12. Procédé selon la revendication 10, dans lequel on traite I'a-[2,2-difalcoxy en Ci-Cs)éthylaminol-8-
50 cyanostyréne ou l'a-[2,2-di(alcoxy en C1-Cs)éthylamino]-g-nitrostyréne avec I'acide chlorhydrique,
bromhydrique ou trifluoroacétique pour former I'arylpytrole.

13. Procédé pour la préparation d'un a-[2,2-di(alcoxy en C1-Cs)éthylamino]-g-cyanostyréne ou d'un o-[2,2-

di(alcoxy en C1-Cs)éthylamino]-g-nitrostyréns, représenté par la structure :
55
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ne) benzyl am ne-di ~t hyl ac~tal; le
N- (fornyl mthyl)-a- (nltrorrEthyI bn nentt hyl am ne- dj et

l e p-{a-[(fornyl nEt hyl )am no] -, 8- %i),to;’ZOVI nyl benzoate de r‘mm“mmm“m‘m"
nmdt hyl e- p- di et hyl acetal ; ou Ie p-trifluoro-

mEt hyl - N-[ f or nyl nEt hyl - a- (nilt r onEt hyl ene) ] benzyl am ne-di gt hyl acetal . 40 16.
Procede pour |la preparation g'un conpose represente par la structure: L 45

Il R 2 50
H dans | aquell e West { H F,"Cl ou Br; Met R sont chacun
I ndeperfdamment H, un gr qOp® 1- C3, un groupe alcoxy en G -C3, un

gr Qupe al kylthio en G - al kyl sul finyle en G -C3, un

groupe al kyl sul fonyle e ‘ ,_El Ly Ble, sk, un groupe
nitro, CF3, Rl CF2Z, RRCO ou NR3R4 et, orﬂgqu iI's sont sur ’d%?s posi tions

adj acentes, avec |les atones de carbone auxquels ils sont fixes, Met R

peuvent’ forrrer un cycl e dans | equel MR represente | a structure: 144 C
L M S - Il gz 'Q. ﬁ(pbl &PB ot ﬁ'et RSh t|E|1ac n &'ﬁ@:r%a IQ&(FQ' P
R bk i'&y K ] 3o G Grics Ll QHpRS RY

uﬁ FSp amﬁ n k&ncar&uasupa
. Rs_est H Qiyiiinglo QRS- oal brBup8 Thikgis Ie:en 65 bn_blougéeyBHoOHP, s.l, klﬁh%ro@ﬁb 10
Cl- G gy RSGhpo, CRS REGH, Z,Hh, B0 oM 'INRIROMDBrsqUil $br sﬁ}rhegpo ns adfibenfbsCibc 148 aBinbd €
val ant 0, 1 delcarbofid ARG PDRABsohtelixs> M bif @Ibeﬂeru RorMBMErOdcie GRADBel MREresigkshle UNE
a- ni t roackt ggpim@ne ayant la structure: L

-OCH,0-, -OCF20- ou

\_/ 20
N
' ;
P
25
Z est S(0), ou O ; Rs est H, F, CHF2, CHFCI ou CF;s ; Rz est un groupe alkyle en C1-C3, un groupe
alcoxy en C1-Cz ou NR3Rs ; Rz est H ou un groupe alkyle en C1-Cs ; Rs est H, un groupe alkyle en
C1-Cs ou RsCO ; Rs est H ou un groupe alkyle en Ci-Csz ; et n est un entier valant 0, 1 ou 2 ;
comprenant la réaction d'un benzoylacétonitrile ou d'une a-nitroacétophénone ayant la structure :
30
L 0
" //
35
| C-CH,H
2
40
dans laquelle L, M, R et W sont décrits comme ci-dessus, avec une 2,2-diéthoxyéthylamine, 2 une
température élevée, pour former un «-(2,2-di(alcoxy en Ci-Cs)éthylamino)-g-cyanostyréne ou un a-(2,2-
di{alcoxy en C1-C4)éthylamino)-g-nitrostyréne ayant la structure :
*® L
L W
50
N-cnzca(o-alkyle en C,-C;),
R H -
55 dans laquelle L, M, R et W sont décrits comme ci-dessus.
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15 n 20 _
R dans laquelle L, M R et WSOMEI"B?@E&; épmre ci -dessus, avec une
' -une te

n’compase ayant | a structure 25 et S A

RN CH( al ddxGoraposdliépdndan 2 K forenols dbweipppdel:e L, M R et Wsont ddcri s eome s
ci -dessus. 35 Revendl catlons pour |'Etat contractant sulvant: ES 1. Procd6
pour | a preparation d' un nouvgau derive d' aryl pyrrole de fornule 40

L 45 Mr~~ e 1 x 50

y 55 & dans laquelle X1, Mou CFs; Yest F. d, Br, 1, CF8
ou QY% West CN ou N2 et groupe alkyle en G-C4

facul tativenment substitue rois atomes d' hal ogbne, un groupe
hydroxy, un groupe al coxyg - CA ounecH,GHOAMBexR| éey cf ke, g,en C -C4, un
groupe,,phenyl e facultative- ment subsHitu6 avec un groupe alkyle en Cl -C3
ou un groupe al coxy en Cl-Cs ou Evec unFa tlr'?l Z 145 EPbO 3:17 42\8/ Blun N
r atomes d' hal ogGAe w bR i QURS, PRIGNCH of Ao Hi %ﬁ@%cﬁnu. SadAEmant
Lrois at OMgodbe ilyd0nNe, el dﬁ%ﬂ@%&%ﬂ%@%p VAR Gl o ot
avec un subgiéyislitiite! en"6/-64J GR Groupe-dikyREHOMAS ot EAEL Bh GHWYe &dno, F, C1. Br, I, un groupe

15 nitro, CFs, R1CF2Z, R2CO ou NRsR: et, lorsqu'ils sont sur des positions adjacentes, avec les atomes
de carbone auxquels ils sont fixés, M et R peuvent former un cycle dans lequel MR représente la
structure :

-OCH20-, -OCF20- ou
0

-

PN
I

25 Z est S(0), ou O ; Ry est H, F, CHF2, CHFCI ou CFs : Rx est un groupe akkyle en C1-Cs, un groupe
alcoxy en C1-Cs ou NRsRs ; Rs est H ou un groupe alkyle en Ci-Cs ; Rs est H, un groupe alkyle en
C1-Cs ou RsCO ; Rs est H ou un groupe alkyle en Ci-Cs ; ot n est un entier valant 0, 1 ou 2.

15. Composé selon la revendication 14 qui est le (E)-p-chloro-g-[(formylméthyl)amino]cinnamonitrile-diéthy-
30 lacétal ; le (Z)-p-chloro-g-[(formylméthyl)amino]cinnamonitrile-diéthylacétal ; le B-[(formylméthyl)amino}-
3,4-diméthoxycinnamonitrile-diéthylacétal ; le (2)-p-{2-cyano-1-[(formyiméthyl)amino]vinyl}benzoate de
méthylediéthylacétal ; le 3,4-dichloro-g-[(formylméthyl)amino] cinnamoniirile-diéthylacétal ; le (Z)-8-[-
(formyiméthyl)amino]-p-méthyicinnamonitrile-diéthylacétal ; Ie B-[(formyiméthyl)amino]-p-trifluoromé-
thoxycinnamonitrile-diméthylacétal ; le (E)-p-chloro-g-((formylméthyl)amino]cinnamonitrile-diméthylacé-
35 tal ; le N-(formylméthyl)-p-méthyl-a-(nitrométhyl&ne)benzylaminediéthylacétal ; le N-(formylméthyl)-3,4-
diméthoxy-a-(nitrométhyléne) benzylamine-diéthylacétal ; le p-chloro-N-({formylméthyl)-a-(nitrométhylé-
ne)benzylamine-diéthylacétal ; le N-(formyiméthyl)-a-(nitrométhyléne)-2-naphténeméthylamine-diéthyla-
. cétal ; le p-{a-[(formylméthyl)amino}-g-nitrovinyl}benzoate de méthyle-p-diéthylacétal ; ou le p-trifiuoro-
o/ méthyl-N-[formylméthyl-a-(nitrométhyl2ne)]benzylamine-diéthylacétal.
40
16. Procédé pour la préparation d'un composé représenté par la structure :

n W
/4

R g-CHZCH(alcoxy en C;-C, ),
50

dans laquelle W est CN ou NOz, L est H, F, Cl ou Br ; M et R sont chacun indépendamment H, un
groupe alkyle en Ci1-Cs, un groupe alcoxy en Ci-Cs, un groupe alkylthio en C;-Cs, un groupe

&5 alkylsulfinyle en Ci-Ca, un groupe alkylsulfonyle en C;-Cs, un groupe cyano, F, Cl, Br, |, un groupe
nitro, CFs, Ri1CF2Z, R2CO ou NR3Rs et, lorsqu'ils sont sur des positions adjacentes, avec les atomes
de carbone auxquels ils sont fixés, M et R peuvent former un cycle dans lequel MR représente la
structure :
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—_——

uﬂzﬂﬁmvec :
(al kyl en C,-C4) am nocarbonyle ; ou un groupe cycl oal kyl (en -C4) K>
am nocar bonyl eogHlo-e8tFdd-or, C ou Br ; et Met R sont chacun

i nd~pendamment H, un groupe alkyle en C, -Cs, un groupe alcoxy en Cl-Cs, un
groupe al kylthio en Cl1-C3, un groupe X | sul finyle en G -Cs, un groupe

G -C4) nmethyle ; un groupe alcenyle en Ca-C4 facultativenent
un a trois atones d' hal ogene; 0 ; un groupe al cj ’j
facul tativenment substltu6 avec unﬂg,‘[ﬁtﬁg@ﬂ/ﬁ? d' hal ogene;

al kyl sul fonyl e en C1-Cs, un groupe cyano,f F, C;, Br, |, un groupe nitro,
CFs, Ris CF2Z, R2CO ou NRsR4 et, lorsque M et R sont sur des positions
adjacentes, avec |es atones de carbone~auxquels ils 10 sont fixes, ils
peuvent fornmer un cycle dans quuel NR represente | a structure - OCH20-

- OCF20- ou fseﬂ S(Chy “r‘i' 5Fa e é§‘t“"H'°“P° Alieylgen Crcare 9’8‘ﬂPeCF3

: R2 est un? ?’% S'E'n' h9 '° 1{\?@

Rs est ™H ou G %ﬁéﬁ% '°”p§§a'gr 3;2 Lﬁ?h 7 8 aBn%l }uﬁ i’
-Cs ou R CO"?m o) ﬂhbeﬁf% fon] “'" Stpghen &ay BSTYUR ‘enti er
valant 0, 1 ou 2 conprenant |a r6action d un benzoylac6ton|trlle ou d'une
a- ni troacet oph6none ayant l|la structune: 25 L O 30

C- CG,H 2WR 35 dans | aquell (a*_ M{ R et W8ont dbcrits come ci-dessus,
avec une 2,2-di(alcoxy en ClL - ,v? ' //3 une tenperature 6l evee, pour
former un a-[2,2-di(al coxy en C1 -£A m.ncﬁHE’ucyanostyr bne ou un
w-[2,2-di(al coxy en C1 -Cs)dthyla - ni trostyrbne ayant |a structure:
40 R5 MCH2CH( O-al kyle en C1-C4)2 R

~~3<H 20 .

dans laquelle L, M, R et W sont décrits comme ci-dessus, avec une 2,2-di(alcoxy en C;-Cs)éthylamine,
4 une température élevés, pour obtenir un composé ayant la structure :

25 L

N\ 7/ -

30 R g—caz CH(alcoxy en C;-C, ),

dans laquelle L, M, R et W sont décrits comme ci-dessus.

35
Revendications pour I'Etat contractant sulvant : ES
Y 1. Procédé pour la préparation d'un nouveau dérivé d'arylpyrrole de formule
40
L
W p
45 l "'T"""M
(1
X
R.
50 Y
N
R
&5 dans laquelle X est F, Cl, Br, | ou CFs ; Y est F, Cl, Br, |, CFs ou CN ; W est CN ou NO2 et Aest H :

un groupe alkyle en C1-Cs facultativement substitué avec un & trois atomes d'halogéne, un groupe
hydroxy, un groupe alcoxy en C1-Cs ou un groupe alkylthio en C1-Cs, un groupe phényle facultative-
ment substitué avec un groupe alkyle en C;-C3 ou un groupe alcoxy en Ci-Cz ou avec un & trois

145



\\\

50 dans laquelle L, M R et Wsont decrits comre ci-dessus, !g,l
traitenent de |'a- [2 2-di (al coxy ﬁasgilmg;)et hyl am no] - P- mm’”m#’g’“”!
de I'ci-[2.2-di(al coxy en C1 -C4)6thylamno]-j8-nitrostyrbne ai hsit far :
avec un acide mn6éral ou organi que pour forner |"arylpyrrole d~sir6. ss 2. '
Procede sehbiomed dhalogdteuh g@ips Piéndxy fataiktiveimestisebstiluéavoe at A trais atth@ed dthalogéne ou
2, 2- di (al coxgroge beizyloxyshadiitdiydnsent sobstitué evec lue substitzaoyHamgiae 0 i groupe dcadiaicoxy en
| * a- ni t r oaGefophéimim e ve Sroupd Rledylecm Sabis fagulthtivement substitné jpyessuani droid' atames
sol vant or am@gpe gnrgseupe cyahd gun groypp alcyrylpen4B &4 fecultativement substitué avec un atonp | |
i 1151 h @halogéne ; pn groppe digalkyl EpnNh@q)g@p,pqga@pW 2o Hn gPuR,Fyplogtkyl (en Ci-Cs)
H 10 dans F“a ?,Fé‘le'é"eL L g% Hoifs 8E°Wsﬁtrmeb%ﬁq"? ¢hacup indirendammeatdtd, ya grogpe aliyis @B de
pour la pr€& Pf? SPIGY s'é“ 9’ ?6'§3€tﬁ'98“ FEF“"I“&Q‘?P gpitioyle jen P5Ca,un ___\g
N- CH2 CH( aI ’"V“i%‘ % a’ &bl‘-" {é’ ® nikg. G- wzz |RefQpup |

t su , avec les atomes de carbond auxquels ils

snlxe,ll ;%nge o j}? h@

c OuwBr ; un cycle eque repréée Ia structure :

~OCH 0-, -OCF20- ou

N

15 H

~

0 Z est S(0), ou O ; Ry est H, F, CHF2, CHFCl ou CFs : R2 est un groupe alkyle en Gi-Cs, un groupe
alcoxy en C1-Cs ou NRsR¢ ; Rs est H ou un groupe alkyle en Ci-Cs ; Rs est H, un groupe alkyle en
Ci-Cs ou RsCO ; Rs est H ou un groupe alkyls en Ci1-C3 ; et n est un entier valant 0, 1 ou 2 ;
comprenant la réaction d'un benzoylacétonitrile ou d'une a-nitroacétophénons ayant Ia structure :

25

L
N~ // |
-30
| C-CH,M
35
dans laquells L, M, R et W sont décrits comme ci-dessus, avec une 2,2-di(alcoxy en G;-Cs)éthylamine,
4 une température élevée, pour former un «-[2,2-di(alcoxy en Ci-Cy)éthylamino}-8-cyanostyréne ou un
, a-[2,2-di{alcoxy en C1-Cs)éthylamino]-g-nitrostyréne ayant la structure :
/
40 L
M
W
45 /
R g-caz CH(O-alkyle en C1-C, ),

50
dans laquelle L, M, R et W sont décrits comme ci-dessus, et le traitement de I'a-[2,2-di(alcoxy en C;-
Cs Jothylamino]-g-cyanostyréne ou de I'a-[2,2-di{alcoxy en C1-Cs Yéthylamino}-g-nitrostyréne ainsi formé
avec un acide minéral ou organique pour former I'arylpyrrole désiré.

s6 2. Procédé selon la revendication 1, dans lequel la réaction de la 2,2-di(alcoxy en C;-Cq)éthylamine avec
le benzoylacétonitrile ou I'a-nitroacétophénone est effectuée sans solvant ou en présence d'un solvant
organique inerte.



groupe al kyle en C1-C3, un groupe alcoxy en C -C3, un-groupe alkylthio en

Cl-C3, un groupe al kylsul finyle gg 847 468 81/n groupe al k

C -C9, un groupe cyano, F, d, Br, 1, un groupe nitro, mmwummﬂou
NRFR4 et, lorsqu'ils sont sur des positions adjacentes, &avet |les *at gnes

de carbone auxquels Us sont fix6s, Met R peuvent former un cycl e dans

| oquel MR represente |a stiucture: -QCH20-, -OCF20- ou 35 40 Z est
S(On ou 0; R est H_F, CHF2, CHFC ou CF3 R2 est un groupe al kyle en

G -C3, un groupe al cdt ‘ NR3RY ; R3 est H ou un groupe al kyl e
en Cl2Ca ; R4 est H un £ en Cl-C3 ou Rs CO; Rs est Hou un
grQupe alkyle en C, -C3 un entier valant 0, 1 ou 2 conprenant |a
reaction d' un benzoyl ac | °ﬂd§! - N roacetog none ayant |a
structure: 45 0 n~~c-@H FF 50 R 55 HE-PHTIE T2 9, M2 R et Wsont
décrifts comre ci-dessus, avec une 2, f dl(alcoxy en C, C4 ) 6t hyl am ne, a
une tenperature el evbe, pour obtenlr un conpose ayant la structure: 148

L M * daRs lafiefe G AWE R Wldnl BorheMormidichadstign 1, dans lequel on traite

l"a-[ 2, 2 di (al coxy en Cl-C4)6thylam nol -ft- cyanostyrene ou

d" a- [ 2, 3 dProcsd6 B 1a8paratidnluft chriidosdTiepradents Bainh bifuetileytr ene avec | ' aci de
chl orf8ydri que, bromhydrique ou trifluoroactique pour fornmer |"aryl pyrrole.

L

Cm %

R N-CH, CH(alcoxy en C;-C, ),
H

dans laquelle W est CN ou NO», L est H, F, Cl ou Br ; M et R sont chacun indépendamment H, un
groups akkyle en C;-Cs, un groupe alcoxy en C;-Cs, un groupe alkylthio en C;i-Cs, un groupe
alkylsulfinyle en C;1-Cg, un groupe alkylsulfonyle en C;-Cs, un groupe cyano, F, Ci, Br, |, un groupe
nitro, CF3, R1CF2Z, R2CO ou NR3Rs et, lorsqu'ils sont sur des positions adjacentes, avec les atomes
30 de carbone auxquels ils sont fixés, M et R peuvent former un cycle dans lequel MR représente la
structure :
-OCH20-, -OCF20- ou

N

40 Z est S(0), ou O ; R; est H, F, CHF2, CHFCI ou CF3 ; Rz est un groupe alkyle en C1-Cs, un groupe
alcoxy en C1-Cs ou NRzR: ; Rs est H ou un groupse alkyle en C;-Cs ; R: est H, un groupe alkyle en
Cy-Cs ou RsCO ; Rs est H ou un groupe alkyle en Ci-C; ; et n est un entier valant 0, 1 ou 2 ;
comprenant la réaction d'un benzoylacétonitrile ou d'une a-nitroacétophénons ayant la structure :
45
L 0
y}
/4
50 C — CH au
R
55 dans laquelle L, M, R et W sont décrits comme ci-dessus, avec une 2,2-di(alcoxy en C;-C4)éthylamine,

3 une température élevée, pour obtenir un composé ayant la structure :

148
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5 4. Procdd6 pour |a preparation d un a-[2,2-di(al coxy
G - C4) 6t hyl am no] -, - cyanost yrene gy ga¥dedgl 2 2- K> m""’m,“"ﬂmj{w“ C
-C4)6thylam no]-fi-nitrostyrbne, represente par |la struct*ure
N-CH2CH( O al kyle en C1-C4)2 R ~~~~H J dans | aqueld e
W est CN $Hu Phdcitié; selonds trevendidationCl, dans Brgpel an thdite t'a-f2, Bdh(alboxu heh CChRC+ Yethylamino]-g-
i nd6pendamreysdnodtyrénanoug d'ed@:2ditalcény| en SnCEBthyla@ino]-snitrgstymdnecavad daside ehtor@idrique3,
un groupe abtoyﬂdwnw%Irtrlf@om@ﬂqueumtgfomméarﬂw(lylesulf| nyI e en C, -CO, un groupe
al kyl sul fonyle en G -C3, un grou ano, 1, un groupe nitro,
CFs, REF2%, Preodd rovr 'nprdpesatin d'up e Zg?cﬂneal'm o GrrP+ tbwam@&ﬂﬁwpﬁtx@ﬁswa&p adef es,
avec, | es at GIRIOHRN Gz EwaminphaneslTene reprisentd pay Bstudret R peuvent former un
cycle dans | equel MR represente |a 25 structure: -Q0OCH20-, -OCF20- ou 30
Z est S(On Qu 0; R est H ,F, CHF2, CHFCI ou CFs ; R2 est un groupe al kyle
en C ;OCS, un groupe 35 |-esll coxy en Ct-Ca ou NRaR4 ; R3 est H ou un
groupe al kyle en C, -G ; bst  H, un groupe alkyle en G -03 ou Rs CO; PR
est H ou un groupe al t un entier valant 0, 1 ou 2
conprenant | a reaction dAy Aoyl ag-tonitrile ou d une
a- ni troacet oph6none ayary
L 15 0 46
CCH WRso dans ==/, M Rkﬂwalﬂé@retgcgmﬁa ci - dessus,
avec une 2, 2-di 6t hoxyefhyl anmi ne, a une ®enperature 6l evde, pour forner un
a-(2,2-di (aI coxy en G -C4)6thyl am no-B-cyanostyrbne ou un a- (2. 2-
di (-al coxy en C, -C4)6thylam no-,0-nitrostyrene ayant |la structure: 56
./ 20 dans laquelle W est CN ou NO: ; L est H, F, Cl ou Br ; et M et R sont chacun indépendamment H, un
groupe alkyle en C;-Cz, un groupe alcoxy en C;-Cs, un groupe alkylthio en C;-Cs, un groupe
alkylsulfinyle en Ci-Cs, un groupe alkylsulfonyle en Cy1-Cs, un groupe cyano, F, Cl, Br, |, un groupe
nitro, CF3, R1CF2Z, R2CO ou NR3R; et, lorsqu'ils sont sur des positions adjacentes, avec les atomes
de carbone auxquels ils sont fixés, M et R peuvent former un cycle dans lequel MR représente la
25 structure :
~OCH20-, -OCF,0- ou

~N
~

Z est S(O), ou O ; Ry est H, F, CHF2, CHFCI ou CF3 ; Rz est un groupe alkyle en C;~Cs, un groupe
35 alcoxy en Ci-Ca ou NR3Rs ; Rs est H ou un groupe alkyle en G1-Cs ; Rs est H, un groupe alkyle en

C1-Cs ou RsCO ; Rs est H ou un groupe alkyle en Ci-Csz ; ot n est un entier valant 0, 1 ou 2 ;

comprenant Ia réaction d‘un benzoylacétonitrile ou d'une a-nitroacétophénone ayant la structure :

<
40
L 0
" V4
R
50 dans laquelle L, M, R et W sont décrits comme ci-dessus, avec une 2,2-diéthoxyéthylamine, & une

température élevée, pour former un a-(2,2-di(alcoxy en Ci1-Cs)éthylamino-g-cyanostyréne ou un a-(2,2-
di(alcoxy en C1-C,)éthylamino-g-nitrostyréne ayant la structure :

55
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147 5 R N CH2CH( al coxy en C1 -CO )2 H *10 dans

|l agquelle L, M R et Wsont d~crit§l,%'b-1dessus. 15 K>20 25 30 35 40 45

E _ I

i (]
5 ' 7
o :

R -CH,CH(alcoxy en C,-C,),
H

- 10
dans laquelle L, M, R et W sont décrits comme ci-dessus.

15

25

40

50
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