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Abstract - Simple and 8-substi tuted 3-aroylmethyleneindolin-2-ones (IVi 

have  been obtained by the  reaction of indole-2.3-dimes with methyl 

ketones followed by dehydration.  The reaction of IV with thiosemicarba- 

z ide  has  been investigated to  s tudy the  ef fec t  of substi tution on N atom. 

Our s t ud i e s  revealed tha t  IV (R=H), on reaction with thiosemicarbazide.  

afforded exclus ive ly  the hydrazone IVi but under exact ly  similar  

condit ions.  1-methyl-3-aroylmethyleneindolin-2-ones (IV: R=CH I afforded 
3 

spiro[3~-indale-3.4'(3'_H)-pyrimidirJ-2(l~l-ones (VI) .  

Indoline-2.3-dime has  been a target of synthe t ic  organic chemists due to i t s  high 

reactivity. '  On reaction with acetophenones, i t  a f fo rds  3-hydroxy-3-phenacylindolin-2-ones 

(1111 which on dehydration with HC1 and CH3COOH furnishes 3-aroylmethyleneindolin-2-ones 

LIVI. The l a t t e r  compounds a re  highly reac t ive  due to presence of an alkene system flanked 

by  carbonyl groups and bes ides ,  the  nature of t h e  substi tuent on the  nitrogen atom p l ays  a 

determining ro le  regarding the  product i ~ m e d . " ~  The reactions of IV with various compounds 

having NH -X-NHZ, e .g .  h y d r a z i n e ~ . ~ ' ~  urea and have  been recently investigated by 2 

US.  HOIYBVOP. t h e  reaction with thiosemicarbazide has  not so  f a r  been studied and is the 

subject  of t h e  present repor t .  Theore t ica l ly ,  t h i s  reaction offers various passibilitiesLV-XI 

depending on the  s i t e  of the  condensation, Our r e su l t s  indicate that  IV (R=HI y i e ld s .  3-aroyl- 

2-thiosemical'bazonomethyleneindolinon-2\ but when LR=CH31, instead of V a spiro-[3H- 

indole-3,4'(3'H)-pyrimidinl-2(1H]-one(VIi is obtained (Schnme 11. I-Methyl-3-(4'-fluoro-3'- 

methylbenzoyllmethyleneindolin-2-one (IVa) ha s  been prepared  by t h e  reaction of 

N-methylindolin-2.3-dione with methyl 4-fluorophenyl ketone followed by dehydration.  The 

formation of IIIa was confirmed on t h e  bas is  of ir spectrum where the  absorpt ions  at 



Y YI VII YIII IX X , etc. 
o R = H , R ' = c ~ H ~  CH) a R=CH3 R'= C6H5 CH3 

b R=H. b R=cH3,R,=S-&~ 

3400-3300 m due to NH. 3020 cm-'due to0H. a d l W a n d  1650 cm-l due to carbonyl groups 

appea red .  In t he  'H nmr spectrum i t  shows s ingle ts  a t  610 .3  ppm and a t  63 .5  ppm due to OH 

and CH2 r e spec t i ve ly .  The  s t r uc tu r e  was f u r t he r  confirmed by mass spectrum a s  t he  parent 

ion I M +  a t  m/r 3131 corresponded to t he  molecular weight. The conversion of IIIa to IVa was 

indicated by t he  i r  spectrum in which t h e  peak due to OH d i s appea red .  In t he  'H nmr 

Spectrum a singlet  due to CH appeared  a t  6 6 . 2  ppm. Fu r the r ,  in  t he  mass spectrum molecular 

ion (M' a t  m/z 2951 corresponded to t he  molecular mass. In t he  product  obtained by t he  

reaction of IV with th iosemicarbaz ide ,  presence  of absorp t ions  due  to carbonyl group a t  

1680 cm-l and N H .  N H 2  g roups  a t  3300-3190 cm-I in t he  i r  spectrum and broad peaks a t  6 5 . 3  

ppm due t o  NH2 and a t  68.7-8.5 ppm due to NH and a singlet  a t  6 6.2-6.1 ppm due t o  CH 

1 
group in  t he  H nmr spectrum indicated tha t  t he  compound i s  hydrazone  V and not VI-X. The  

product  obtained by t h e  reaction of IVIR=CH I with th iasomicarbaz ide  showed intense 3 

absorp t ion  bands in t he  i r  spectrum due Lo carbonyl  group a t  1680 cm-l and due to N H 2  a t  

3150 cm-'. In t he  'H nmr spectrum, a peak due to CH2 a t  6 2.5 ppm alongwith t h e  mult iplet  

due to aromatic protons a t  6 6.5-7.8 ppcn was obtained.  These da ta  indicated that  t he  

compounds i s  VI and not V .  VII-X. 
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EXPERIMENTAL 

Melting points  wore taken in  open g l a s s  c ap i l l a r i e s  and are uncorrected.  Ir spec t r a  were 

recorded  on Perk in  Elmer (Model-5771 in  K B r  pe l l e t s  I d m a x  in  cm-ll and 'H nmr spec t r a  

were recorded  on Jeol  (Model FX-9OQ) a t  89.55 MHz using TMS a s  internal  re ference  and 

CDCl as a so lvent .  Mass spec t r a  were recorded  on Kratos MS-30 and MS-50 spec t rometer  a t  
3 

70 eV. Pur i ty  of a l l  compounds was checked by  t l c  done on s i l i c a  gel p la tes .  

~-~eth~lindaline-2.3-dione.~ 3-hydroxy-3-phenacylindolin-2-ones8'g and 3-araylmethyleneindolin- 

~ - a n e s ~ ' ~  were prepared  by l i t e r a tu r e  methods. 

3-Hydroxy-l-methyl-3-(4'-fluoro-3'-methylbenzoyl)methyleneindolin-2-one IIIa - A mixture of 

N-methylindoline-2.3-dione 11.61 g .  0.01 mol l ,  and methyl 4-fluoro-3-methylphenyl ketone 

(1.52 g .  0.01 mol l .  diethylamine 12-3 drops1  and ethanol (30 ml) was refluxed on a steam 

bath for 30 mi". The reaction mixture was le f t  f o r  2-3 d a y s  a t  room tempera ture  t o  g ive  a 

quant i ta t ive  185%) y ie ld  of t he  product  which separa ted  a s  white needles .  The  compound, 

thus  obta ined ,  was r ec ry s t a l l i s ed  from ethanol.  mp 175OC. y ie ld  2.66 g (858) (Anal. Calcd 

for  C H ?'NO3, C, 69.00; H, 5.11:  N ,  4 .47.  Pound : C ,  69.08: H, 5.19; N ,  4 .51%).  
18  16 

$ cm-1 
302O(OHI. 1680. 1650 lboth  C=O). 1500 lCH2j;  'H nmr (CDC13j : 2.1  I s .  3H. CH3], 

may 

3.8 i d ,  J = 1 4  Hz. Z H .  CH 1 .  6.5-7.2 im. 8H. aromatic pro tons) ,  10 .3  ppm (OH);  ms : m/z 2 

313 ( ~ ' 1 .  

1-Methyl-3-(4'-fluor~33-methylhenzoyllmethyledl-2-one Na - A mixture of IIIa (3 .13  g .  

0.01 mol l .  conc. HC1 ( 5  m l l ,  and ace t ic  ac id  (16 ml) was heated an a steam bath f o r  30 

min. Ethanol was then added to t he  reaction mixture.  On cooling, r edd i sh  orange needles  of 

IVa c ry s t a l l i s ed  out and were r ec ry s t a l l i s ed  from e thanol ,  mp 106°C, y ie ld  2.65 g (90%) .  

(Anal. Calcd for Cl8Hl4FNO2 C. 73.22. H. 4.74;  N .  4.74. Found : C. 73.28; H. 4.80: N .  

4 .808).  9 1680. 1660 lboth  C=Ol; 'H nmr (CDC131 : 2.2 I s .  3H, CH3). 6.2 i s .  2H, CHI. 
max 

6.6-7.5 ppm (m ,  8H, aromatic pro tons) :  ms : m/z 295 ( M + ) .  

3-Benzoylthi0semicarba~~n0methyleneind0lin-2-0ne Va - 3-Benzaylmethyleneindolin-2-one ( IVb)  

(2.49 g ,  0.01 moll ,  thiosemicarbazide ( 1 . 0  g ,  0.011 mol l ,  K2C03 (3 .10  g ,  0.015 mol l ,  water 

(20 m l ) ,  and ethanol I80 ml) were heated under reflux for 7 h .  The reaction mixture was 

f i l te red  and cooled;  t h e  f i l t r a t e  on acidif icat ion with concentrated hydrochlor ic  acid (5  mil 

a f forded  yellow so l id  which was pur i f ied  by column chromatography over s i l i c a  gel  eluting 

with benzene : e t h y l  ace ta te  ( 1 : l I  and r ec ry s t a l l i s ed  from e thanol ,  mp730O0C,  y i e ld  2.44 g 

( 7 6 % ) .  (Anal. Calcd for C17H14N40S, C. 63.35: H, 4.34;  N, 17.39;  5 .  10.01.  Found: C. 63.40;  



cm 
-1 

1 
H, 4.39: N .  17.41: S.  9.9381. 3 max 3300-3190 (NH. NH2). 1680 (C=O]. 1050 (C=S):  H nmr 

1CDCl3) : 8.7-8.5 l b r s .  ZH. NHI. 6.5-7.5 lm. 8H. aromatic pro tons] .  6 . 1  1s. 1H. CHI, 5.4 

ppm ( s ,  ZH. NH21; ms : m/z 322 (Mi). 

3-I4'-Fluom-3'-methyllbenzoyl-Z-thiosemicarba~mamethyleneind01inm-2-one Vh - Thi s  was 

prepared  a s  descr ibed  in Va from IVc and thiosemicarbazide,  mp 280°C, yield a. (Anal. Calcd 

for  C18H15FN40S.C, 61.01; H ,  4.23: N, 15.79: S ,  9.03. Found : C, 61.05: H. 4.26: N ,  15.81: 

1 S. 9.0681. 9 3350-3550 INH. NH2). 1680 (C=O). 1050 lC=Sl: H nmr ICDCl3) : 8.8-8.5 
max 

( b r s .  ZH, NH), 6.5-7.8 lm. 7H, aromatic pro tons) ,  6.2 Is. 1H. CHI. 5.6 ( s .  ZH. NH2]. 2.5 

ppm Is. 3H, CH I ;  ms : m/z 354 (Mt ] .  
3 

3'-Amino-2' .5'-dihydro-l-methyl-6'-phenyl-Z'-thioxospim[3H-indole3.4' (3 'H)-pyrimidinl-  

2IlHl-one VIa - IVd 12.49 g. 0.01 moll ,  thiosemicarbazide (1.0 g. 0.011 moll .  K 2 C 0 3  (3.10 

g, 0.015 moll ,  water 120 ml l .  and ethanol (80 mll were heated under ref lux  for  7 h .  The 

reaction mixture was cooled,  f i l t e r ed  and the  f i l t r a t e  an acidification with conc. hydrochlor ic  

acid[SmlIafforded orange-white solid which was purif ied by recrys ta l l iza t ion  from e thanol ,  mp 

360°C l d e c a m p . ) ,  y ie ld  2.67 g (80%) .  (Anal. Calcd for Cl8Hl6N40S,C. 64.28: H, 4.74; N .  

16.66; S. 9.53. Found : C .  64.31; H. 4.80; N .  16.71: S. 9.578l.y ::i13150 [NH2).1680(C=O). 

1 1070lC=S); H nmr 1CDCl31 : 2.5  I s .  ZH, CH2). 3 .5  I s ,  3H, NCH3), 5.2 ( s .  2H, NH21,6.8-7.5 

ppm (m.  BH.  aromatic pro tons) ;  ms : m/z 336 ( ~ ~ 1 .  

3'-Amino-Z'S'-dihydm-l-methyl-6'(4-fluorrr3-methylphenyl)-Z'-thioxospim[3H-indole3.4'[3'~)- 

pyrimidinl-2(lHI-one VIb - Thi s  was p repa red  in a s imi lar  manner as VIa from IVa and 

thiosemicarbazide.  mp 130% ldecomp.] ,  y ie ld  828. (Anal. Calcd for C H FN OS, C, 62.22: 
19 17 4 

H. 4.62: N .  15.21: S.  8.79. Found : C. 62.26: H. 4.63: N .  15.27: S. 8.8181. ~cm-13150(NH2)  
max 

1 
1685 lC=Ol,  1060 lC=SI: H nmr lCDC131: 2.8 Is. ZH. CH21. 2.2 Is. 3H, CH3L 3.6 Is. 3H. 

NCH31, 5.1 I s ,  ZH, NH21, 6.8-7.7 pp? lm. 7H, aromatic pro tons) ;  ms : m/z 368 IM+) . -  
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