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ABSTRACT

The heteroq,clic compounds are very much itny:orlance dLre to their biological activities. Theforrnyl group altached
k-t pyrrole molecttles make lhem promising precur:iors for firrther svntheilc transfonncttion. Thictelher cornpouncls
Po.t.tess broad spectrunt biological activilies such as ftngiciciol[8J, in.secticidal, herbicidal & plant growth
regulotitig activities. Some helerocyclic thioether derivatives hat'e been also reported to exhibit good c.mtivirel
activilies[7]. Dtte to these uses rnany workers are interesred in the synlhesis of thioether compo.unds v;ith
heterocycles[l-3J. To achieve our abn we diformylatetl succitinides trsing Vilsmeier- Haack reagent to get 2,5
dicloro - 3,4 difonnyl ( N- substituted pheryt) p.trroles. The succininti(les it1 turnwere obtaineclfrom succinic acid
and substitttted anilines. The dformylated cornpounds were then corn,eiled intet lhioether derivatives by lreating
with soditrm sulphide, ethyl brornide in dry DMF os solvent[]2-13J All the compottnds were characterized ond
screened for antimicrobial activ ities.

Key rvords: Vilsrneier- Haack reaction ,Formylation, Thioether derivatives

INTRODUCTION

A great variety of thioether compounds with heterocyclcs have been synthesized due to their broad spectrum
biological activity such as fungicidal, insecticidal, herbicidal, & plant growth regulative activities. Some
heterocyclic thioether derivatives exhibit good antiviral activities[4-6].

For this purpose, succinimides where diformylated using Vilsmeier-Haack reaction .to form 2, 5-dichloro -3, 4-
diformyl (N-substituted phenyl pyrroles. the succinimides in tern were synthesized from succinic acid & substituted
anilines. the dichlorodiformyl pyrroles having formyl group & chlorine atom at oftho position to each other show
promising precursors for other novel pyrrole derivatives.

MATERIALS AND NIETHODS

All melting points were deterrnined in open capillary & are uncorrected. I.R. spectra were Recorded on Perkin-
Eimer spectrum. 'HNMR were recorded on Bruker DRX 500 MHz. NMR spectrometer with DMSO-d6 as a solvent
using TMS as internal reference . (chemical shift in 5 ppm).

General procedure for synthesis of 1-(N-substituted phenyl) pyrrolidine -2,5-dione II ( a-f;
Amixtureofsuccinicacid(11.8gm,0.1 m)&thionyl chloride(26.18gm,22m)viasrefluxedior30minutes in5
ml benzene, differcnt aromatic amines (0.1 m) lvere dissolved. This solution of aromatic amines was added slowly
in abovd reaction mixture. Then the reaction mixture was refluxcd till cornplete HCI gas was evolved. The product
obtained was cooled & Recrystalized lrom Ethanol to give pure I -( N- substituted phenyl)-pyrrolidine-2,5- dione
il( a-f
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shirry grecn, Nr p: rj,nc yield (,h): ssoh. rR (KBr)cm : 2e0L)

{>CHr), fl26 (>C=o),1464 (ArC:c), i287 tc-r'r).'riiNvn (:oo^r'tut'.D\{So d6' 6pprn): 2 78 (s'aH))' 7 i 6'98

irn,3H,Ar-H). C,,NN{R: iriicu,l,"176(>C:O; 
'lrjiC-N), 

-12^1(Ar-H). 
Elementil analvsis Calc,lated lor

C,nHrOrN, C-68 57, H-5.1'1, ftf -i O:' Found: C-68 50' H-5 10' N-E'00'

,'jlr'"Sj,:1"*i:il3],SJf$'$Iii':.ffJ,' v.nu*;,r,, N{ p: 1500c, yiercr (%): e2% rR (KBr) cm} :2ee4

(>cH:), 1702 (>c:o), 1419 (ArC:C), 1202(c-NJ u'Nrutry (T0YI'.'.DMSO-d5', Sppm): 2'70 (s',4H)' 74-680

(m,3H,Ar-H). c,,NvR,' ii )o ecriil, ruo ircloj, i:+tc Nl, !20 (Ar-H) Elemcntal Analvsis;calculated For

E, rnro.Nci' C-57.00,H-4-21,N-k.os, Found : C-5 6'98' H'4'25' N-6-50'

iill iihTf'" t:[';'J,X,';i'.;lffi;1':,|;:]"',,*n, 0,,0, *:l' ,61-'-c, vier<i (%): e0% rR (KBr) cmr : 2ee0

(>cHz), 1710 (>c=o), 1420 (ArC:C), 1200 1c 
Ni. n NrroR (3gg^M.1?MSO-d6' 6pprn): 2.72 (s'4H), 1'3'6'90

(m,3H,Ar_H). C,,NMR: zZ-zGCgr),iu o trC:Oil iiaf6-Nl, 128- (C-Cl). Eleniental Analvsis: Calculated For

Il.rlrorNci, c-57.00, H-4-2i,N-6'65' Found: C-56 90' H-4 20' N-6'45'

$:i l-"r|:il:'fjii3l'.o?;l'Jr,l.,li,i;1,.3iT"',,"*,,n, Mp: r150cr_ yield (%): e0e6, rR (Ktlr) cm :2ee0

(>cHr), n3a32(rC:O), 1425 (ArC:Cl, rzoo^ri-Nl. uiNun, (300 MHz'DMSO-d5'6ppm): 2 78 (s,4H), 7'3- 6 90

(m,3H,Ar-H). c''NMR:'27.i(jcHr), it+ TcJo\,'i:i ic-N"12J-!ArH) Elemental Analvsis: (lalculated For

E,nUrOrNCi : C-57.00, H-4.21,N-6'65' Found: C-56'90' H-4'15' N-6'50'

I,Tii;g#;*"'ti,li,13]J',fi;11ffi;1,',.tii,', 0,."0, y',.^,lil9:. yieid (%): es%, IR (KBr) cm : 2e24

(>cHr), 1723 (>C=O),'i+is'tarb:c;, rzoz 1c-N).-H'NNaR'_(_3,90.YIr'DMSo-d6,6pprn):2'78 
(s,4ll)' 3'648

(s,3H,CH3), t o t (n3rt,ir-*ij.^^C'Nfin, ,65-1'6ti,l, ili tc-N1,12-0 (tu-H)' t'12 (>c:o)' Elemental Analvsis:

Calculated For C,,H,,orN ; C-6+:S,H-5 36, N-6'82' Found: C-64'30' H-5'25' N-6 50'

ffi? i{X,Xil:'t,1}i:]'J,'-:'fi}i:H ,1il311fi,, brorvn, Y'' 1:g'c' Yierd (%): e0% rR (KBr) cmr :

2928(>CHr, 1700 (>C=o), i400 (Ar c=al, ,roJ ii *j. ,'*no*: (300MH2, DMSo-d6' 6ppm): 2'60 (s'aH)' 2'8

(s,3H^cH,), zs-; (m,ru"i,lultli.rriniii9t,.'n,i,'i:z tc+1 i30 (Ar-H)' 170 (>c=o) Elemental analvsis:

CalculatedForCrrHrrO:N;C-69'84,H-5'82'N-7'40'Found:C-68'90'H-5'60'N-7'10'

General procedure for the synthesis of 2,5-dichloro-1-(N-substituted phenyl)-1II- pyrrole -3,4-dicarbaldehyde

fi,r';3",.0 dirnethyl formamide (0.24 mores) freshly distilled poclr^(9:12 mores) was slowrv added in a dropwise

fashion with constant stining at 5-100C. rrr." trr.,,7ti'i*'i* II (a-0 (0'12 moles ) were slowly added to a cooled

vilsmeier _ I-Iaak reagent in snall aliquots at a time with. constant strrring using magnetic stirrer' The reaction

r.r.rixture rvas heaterl 'at 6O-;00C For 6 hrs. This mixture was kept ovemight d "ut 
thtlr slowly added to crushed ice

@cH:,t,1-cH3)
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n'ith sti;-iilg & strrrtd ibi-another i0 rnin.-fhcn the res::itinc clear colourcd solution rvas reacted rvith 409/o NaOll
(50n1) naintainine the te:rp belori'50!C'.1h. reaction ,,,irtr-re uas then heated at 50-600C. lor half an hour w,hich
afier cooline in an ice bath coloured cc,nrpounds \\'ere L)f,taincd. Tlrese colnpounds r,,,ere recrystallized rvith aclueous
nretlianol as solvcnt tc gire purc product III(a-f

(IIIa) 2.5-dichloro-1-(phen1,l) -1H- pvrrole-3,4-dicarbaldehyde.
\4ol.Fomula: C,rH-O.NCl. Phvsical nar',ire. 1,e11ou,ish. M.P: 1620C, Yield (%): 85%. IR(KBr) cmr:2860 (-
CHO), I705.93 (,,C-O). 1-i0761 (.\rC:Clt. il87 (C-N). lliN\lR: (-]OONIHz,DMSO-d6,6ppm):1.8-1.28 (s,,lH. Ar-
H), 10.38 (br.s.2H-2-CHO). CIrNN'IR:l:11 (C-l.-), 129 (Ar-H), 119 (C-Cl), 191 (-CHO) Elemental Analysis:
Calculated For C,1H-O1NCl1; C-53 73, H I 61. N-5.22. Found : C-5i.70, H-2.58, N-5.19.

(IIIb) 2,5-dichloro-1-(2-chloro phenyl)-1H-Pyrrole -3,,1-dicarbaldehyde.
Mol. Fomrula: Cr:HoO.NCl3, Physical natr-rre: yellor,,",ish, M.P: 900C,Yield (%): 80%. IR: (l(Br)cm-r: 2850 (-CHO),
1705 80 (>C:O), 1500 (ArC-C), 1190 (C-N), IITNMR: (300 N4Hz,DMSO-d6,5ppm):1.5-7.20 (s,4H, Ar-H), 10.20
(br.s,2H.2-CHCi). CI3NN,1R: 139 (C-r,N), 125 (Ar-H), 115 (C- Cl), 190 (-cHo). Elen.renrai Analysis: Calculateri
For C1,H6O,NCly C-47.60, H-15.20, N-4.62,. Fotrnd; C-47.55, H 15.18, N-4.60.

(IIIc) 2,5- dichlor,o-1-(4-chloro phenyl)-1H- pyrrole -3,4- dicarbaldehyde.
Mol. Forntula: C12H6O2NCl3. Physical Nature: brorinish, M.P: 2420c, yiel<l (%): 82%., IR(KBr) cm-r: 2565 (-
cHo), i700.93 (>c-o), 1507.61 (ArC=C). ll88 (C-N), HrNMR: (300 MHz,DMSO-d6,6ppm):7.4-7.20 (s,4H, Ar-
H), 10.33 (br.s,2H,2-CHo). CTTNMR: i42 (C-Cl). 195 (-CHo), 133 (Ar-tJ), 135(C-N). Elemental Analysis;
Calculated For C12H6O2NCl:, f;-47 .69, H- 15 20, N.4.62. Found: C-47.58, H-15.10, N-4.57.

(IIId) 2,5-dichloro -1- (3- chloro phenyl) -1H-p1.rrole -3,4- dicarbaldehyde
\4o1. Formula: C12IJ6O2NC11. Physical nature: brorvnish, M.P: 840C, yield (%)'.85%.lR(KBr) cm'r: 2869 (-CHO),
1700 (>c:o), 1500 (Arc:c), 11s0 (c-N, HrNMR (300 MHz,DMSO-d6,6ppm): 7.1-7.20 (s,4H, Ar-H), 10.28
(br.s,2H,2-CHO1. CIrNMR: 14-5 (C-N), 129 (Ar-H), 190 (-CHo), 119 (C-Ct), Elementat Analysis: Calculate<t For
CirH6O2NClj C-41 .60, H-15.20, N-4.62, Found. C-47 58. H-15.18, N-.1.60.

(iIIe)2,5-dichloro- I -(3-methoxl phenyl)- I H-p.r'rrole-J.J-rlica rbaldehl de.
Mol. Formula: C13HeO3NCl2, Physical nature: lairrt uhrte, M P: l190C, yield (%): 85% .IR (KBr) cm': 2861 (-
cHo), 1705 (>C:O), 1590 (ArC:C), 1189 (C-N), HTNNIR: (300 MHz, DMSO-d6,6ppm): 3.58 (s.3H-OCH.]),7.6-
7.33 (S,4H. Ar-H), 10.40 (br.s, 2H,2-CHO;. CTTNMR: 120 (C-Cl), 130 (tu-H), 190 (-CHO), 135 (C-N). Elemental
Analysis: Calculated For C13HeO3NCl2 C-52.34. H-3.02, N-4.69. Found: C-52.30, H-3.00, N-4.65.

(III0 2,5- dichloro-1- (4-methyl phenyl) -lH- pl,rrole -3,,1- dicarbaldehyde.
Mol. Formula: C13FIeO2NCI2, Physical nature: brorvnish, M.P: i860c, yield (%): 7Oo/o. IR: (KBr) cm'r: 2860 (-
cHo), 1708.99 (>C=O), 1507.69 (ArC:C), I 193 (C-N), H]NMR: (300 MHz,DMSO-d6, 6ppm):7.1-7.20 (s,4H, Ar-
H), 10.39 (br.s,2H,2-CHO). crsNMR: 140 (C-Cl), r90 (-cHo), 135 (Ar-H), 134 (C-N). Etementat Anatysis:
Calculated For C13HeO2NCl2 C-55.31, FI-3 19, N-4.96. Found: C-55.28, H-3.13, N-4.90.
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To a solution of Iil (1 ,rruol,1 in dr1 D,\lF (-sr,l) soriiur:r suiphide (3*mol, lused il^kes) u.as aclcled& sti*ed lor 2-lhr at rt. On cornpletion of the reaction, tn. .o...rponclin_s halo con.,pot,ncl (eth_yl bromicic) rvas aricleci & stirred 1.oranother 30-45 min & poured in to crlshed ice.-lhe ppt tibrained *Jr-i,rr.r.,i, dried & ouriljed b,, rccrvstalisation
llulr:?dlj:'So',1"V;:; 

corresp.nding p'.e z,s-ois 1eth1'l sutih,yl) -1-(N-substi,r,.a fr,.ryr;-rH- pyrrore-3.4-

(Va) 2.S-bis (ethyl thio) -l-^phenyl_lH_ pyrrole _3,,1_ dicarbaldehyde.Moi Fo'nula: c1oH,7o2Ns', rlysical ;;;r;., rvhitish, Mol wt "2g7, M.p: 2220c, yjeld(%):85%. IR (KBr)crn' r852 (-CHo). 1703 (>C-O), r448 (Ar C-C). r236 (C_N)" roii 1- SC,nr). I{rNMR ( 300 MH.,DMSO-d66ppnr): r'25 (t,6H, J-7rz,2scHrcHr), z.j: z.r.: 
!1, ar-ri). ro.is ls,zu,zcHo),3.08 (q.4H,J: jr,z,2scH,cH,).c''NMR 125 1Ar-H),_140 (cN), pi 1_61191 :o.a f>cLt,l, tl;,(-cH.) Elemental Anaiysis: calculated FtrCr6Hi7O2NS2 C-66.g9, H-5.92. N_+.A2. Found-C_66 80. H-5.gg. N_4.82

ti..

(Ivb)_l-(2-chlodphen-yl) -?* lir (ethytthio) -1H-p'rrore -3,.1- dicarbatdeh'rleMol. Formula: 
"ic,nH,o^o:Ns2cr, 

H,y.i*i'rotr.., *hitish. \{or \;"i;il'!l" , a, 920c. yierd (%):87% .IR(KBR)crn ' 28''0 (-cHo), l7b0 r'cloi-i+io io..lii. ]rl, it"ln,, r050(sc2H.). H,N\,rR (300MHz,DMSo-d6 6ppm) 1.20 (,,6H-I=7Hz,2SCH2CH1), 7.30-7 ro.Q,a1u), 10.i0 (s.iH,2CHO). i.00 (q,,H,J_iHz.2s CH2CH3).c''NMu: i20'122 ro"I): 13?1c xl, ii+ (a-c?,rso r cFror,2e.; a;;H,). i+:1-611._[s,i.-rr.n,.nt,rAnarysis: Calculated For C,6H16O2NS,CI. C_sti.u z. H-+.Su, N_4.3-s. loura, C iS.is, H_1.92,N-4.j0.
(IVc) 1-(,l-chloro phenylp-5- bis (ethyl thio)-IH_pyrrole _3,4_ dicarbatdehl,deMol'Fonnula: c16H1.;o2NSrcl, M.p: riz'c,'vr"ld wo, azii. r*r"i*rcrn,2g50(_cHo), 1i,u (>c=o), r,1.i0(tu-c=c)' r2l0 (c-N), i0r5 (-sc2H5;- U'NrvrR: t]g0r!?yso-arspp*r 1.22 (t,6H,J:7FJz.rSc2H5), 7.30_i.tc(m'Ar-H;' l0'10 ts'2H'2cHo)' l'05 iq.;H.r=inz,2sc2H,). c''N^an,-izz tar-gl. *2 rc \). rq0 (-cHo). .r0.-1

iri#:';-fir,t-r.].]o''""niut anulvsis, iut.rtot.a no.'c*n,,o,Ns,br c-ss.i2, H 4.e7, N-1.35. Found C-

(IVd) 1-(3- chloro phen1l,l-^1,5-!ir ( eth)'l rhio) -lrJ- pyrrote_3,4_ cticarbatdehydeMol formula; cr6Hr6o2Ns2cl, Physical ,r,r."1 c."yiilr, uor'*.lzis, M.p:1720c, yield (%):gg%. IR(KBr) cm''285s (-cHo), 1102 (>c:or, i++s ra. ril- rzi: fc_Nl, iio) (_scru,). H,NMR (300MHz,DMSo_d6,6ppm) 1.25 (t,6H,J=7Hz,A Cr.Ur1^,t.ZS_t.s 1m,ar u;,^r O 
1s ls,zn,lCHo), 3.05 (q,4H,I:7Hz,2SCH2CH3). C!,NMRt:;tr:ii)';,:fiT,llii;ilt,,,x,;,:*i i; 3 i;;l;'i1.#Ili,;;;,; ,a;;;;.a-il,c,,u,;,o2Ns2c1,

(IVe) 1(3- methoxv phrly? -2:r- rit (ethyr thio)-IH- pvrrote -3,4- dicarrrardehvdeMol' Formula: C17ll1eo3NS2, Physicairui'r.", ,ni,orr, " 
rra"i w, ii)l'up; r190c, yield(%): 82%. IR(KBr)cm'' 2852 (-CHo), 1703-(l!-o), r442(ArC:C),.)23.6(C-N), 1110(_SCHTCH3).H,NMR(300MH,,DMSO_d6,dppln) 1.28 (,6H. r:7Hz,1l!H,cn,), t:t_ 1'.n (m,arui, ro.ii irZr,raro;, 3.08 (q,4H, ):7Hz,2sC2H5).

ilY|lrl:j[li-1.!J'*t'N), rol-'icno;,u"*.ntut Analvsis: curc,liut"a For C17u1eo3NS2, c-643s,H-5 ee

(IVfl l-(J-methytpheny) -1:-bir (ethyt thio) _1H_ pyrrot _3,4- dicarbatdehydeMol' Formuta crTHreo2NS2 phvsicar ,r,ur. v.rro*,rt'r",. ;;;;d;:'*i:a. t64oc yierd(ozo) 87% rR 1K_Br) cm.,2857(CHO),r705 (>C=O),141rJ{c:c),rz:o(c.N),r099,(-scHrcu,r. lr, Nr4R (100 MH,, DMSO-d6, 5 ppm)1'3s(t,6H,J:7Hz,2SCH2CHjl,t.io-t.r: (-J.-if,r0..r81s,2H,2CH-OJJ.Orio,.n,r:7Hz,2SC2H5). 
c,rNMR: 122(Ar-

PiJ35(c 
N),192(cHo)- Eiementar ar.'ryrr., iut.rtut.a e"., c,rri,rorNs, c_67.1r,H_6.3i. eouna c_6r.7a,H-

A. P. Rajput and A. R. Kankhare I)er Pltanna Chetnicu, 20 t S, 7 (B):l,t j_t Jg

General procedure lbr sl.nthesis ol. 2,5_bis (elhr idicarbaldehydes. IV (a_f)
sullanvl)-1- (N-substitutetl phen.r,l_lH_py,rrole_3,,1_

tvtr,yv. s c holor.gresr:arclt li hrart. r:otn
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I-rble-l shots phl.sical data o{ compouDd

Biological Testing of comPounds.
Heterocyclic thioether cornpounds IV(a-f) rvere

oseudornona S. aenrginosa (PA), staphylococcLrs

Aspergillus niger (AN).

The result were obtained in the lonn of clearing zone and were zrfter the period of incubation (370' lor 24 hrs)' The

zone of inhibition rvas measured in mm and data is presented in table 2.

CUI]TURE USED:

Culture abbreviation Culture name Culture code

ES Escherichia coli NCIM I2O9

PA Pseudomonas aeruginosa NC1M 2036

SA Stanhvlococcus aureus NCIM 2079

BS Bacillus sublilis NICM 2250

AN pillus niser NICM 545

Table-2 Antimicrobial activity of compounds(Zone of inhibition in mm)

Sr. No Compound EC PA SA BS

I lla r 0.36 r l.2l 0. t4 1 0.12

2 Iib 10.t4 12.21 2.21 I t.14

3 IIc 0.22 23 10. l2 lt.tz
4 iid 89 88 0.88 1.45

5 lle 33 .02 td 10.45

6 IIf 0.25 2.73 10.47 0.98

l IIa 0.23 10.12 0.73 10.56

8 IIb 3.1I 0.52 10.01 0.89

Ic 2.55 0.41 ll tl 0.54

0 Id 0.10 .02 0.88 0.87

ille 10.89 r.08 l.'17 25

2 rIf 0.r2 0.48 10.78 10.78

3 IVa 13.66 12.16

4 IVb 12.91 13.56

5 IVc 1.4'1

6 lvd 7.76 8. 15

7 IVe 1.18 9.73

8 IVf 9.83 10. l2

9 Chloramphenico 28.67 24.44 29.63 26.30

20 Ciprofloxacin 21 ll 22.23 22.33 21.34

evaluated for antibacterial against lungi Eschcrichia coli (EC),

aureus (SA), Bacillus subtillis (BS), candida albicans (CA),

Media'used :

For bacteria
For yeast
Inoculum size

Nutrient agar ( Hi-rnedia)
MGYP

Comp R ]V1.F
N4,P

("c) Yield (%

t3 H CroHqO:N 50 95%
b 2-Cl CIOHSOTNCl 50 92%
ic .1-CI CroHsO:NCl 61 9A%

ird 3-Cl CroHsO:N-Cl 5 90.,/o

le 3-OCHI CrrHrrOrN 70 9s%
lti .1-CH. CrrHrrO:1r- 50 90%

I1 Ia -H Cr:HrO:NCl: 62 85%

IiIb 2-Ct CpHso:t.\Ci: 90 E0%

Illc .T-CI Cr:HoO:NCi, 212

IJId lcl Cr:HoO:NCl: 84 E5 9',"

le i-0cHl C,rHqOrNCl: r r9 E5 9',0

If 4-CHr Cr:HqOrNCl: 186 10%
Va -H CrrHrOrNS: 222 85%

Vb 2-Cl C,"H,rO.NS:Cl 92 E1 Yo

Vc .i-Ci CrnHrnOrNS:Cl 62

Vd 3-Cl CroHroOrNS:Cl 12 889',o

3-OCHI C,rH,nOrNS: 19 82%
IVf 4-CH3 CrHrqO:NS: 8t%

ww\4,. s c h o I ar s r e s e ar c h I i br ary'. c o m
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,\. I'}. Rajput ancl A. It. Kankharc [)er Pltcrnta Cltentict, 20t 5, i (t):l J-]-1,/g

Bactcrra : I r l0 bacterja ncr lti.
Yeast : I x 10 cclis ner nrl
.i. concentration oi' cornpound
(Prcpared rn ethanol) 100 ir gi. r disc nrethod usecr( disc rnethocl. disc size (rr.nn,r).. ', i,eans.o zirne or.inhir:rtion.

CONCLUSION

in Drescnt work we have developed a gcnerai rretho<l lor the synihesis of succrnimicles \\,ith goocl vreld. ri,hich canbe used lor the synthesis of' various heterocyclic system. ihe dicarbalclehydes fonnecl (llla 0 are unknorvnsynthones and rnay be used 1br the synthesis or various Leterocyciic system.
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