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N U M M A R Y 

The chemistry and synthetic application of polarized keten-

dithioacetals 1̂  (Scheme 1), which are derived from a wide variety 

of active methylene compounds and carbon disulphide in the presence 

of two eq. of base followed by alkylation in one pot reaction is 

vrell documented. They have been shown to be versatile three carbon 

fragments towards binucleophiles yielding a wide variety of hetero-

1-4 cyclic ring systems. It was considered to undertake further 

investigation on h'̂ therto unreported transformation of the polarized 

keten S,S- and S,N-acetals. The results of these investigations 

are described in the thesis under three different chapters while a 

brief introduction is described in the first chapter. 

In chapter II the reactions of polarized keten-S,S- and 

wS/N-acetals with dimethylacetylenedicarboxylate (DMAD) have been 
5 

described. Vvhile the reaction of thioacylketendithioacetals with 

DMAD is reported to yield the corresponding Diels-Alder adducts, 

the oxoketendithioacetals (1) react with 2 only at elevated tempe­

ratures to give Isl adducts 4 (Scheme 1). Apparently ^̂  undergoes 

1̂ 2+2 J cycloaddition with 2_ to give an unstable cyclobutene -derivative 

3_ followed by its cleavage to give the corresponding diene 4. The 

method has consistence with all the examples l.(5-e). The oxoketen-

dithioacetal derived from cyclohexanone which v/as considered to bfe 
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suitable candidate for possible 4+2 cycloaddition with 2_, however/ 

did not yield any identifiable product under varying conditions. On 

the other hand acetal 5_ and 2_ were found to react when heated in 

sealed tube to give 6_ in low yields whose structure has been suppor­

ted by its structural data. A mechanism governing the formation of 

^ has been discussed. Similarly the S,N-morpholine acetals 7a~e 

were reacted v;ith 2_ in refluxing xylene when the corresponding 

dienes 8_ were formed (Scheme 1). The structure of all the compounds 

described in this chapter has been thoroughly established by their 

spectral and analytical data. 

In chapter III the results on LTA oxidation of polarized 

keten-S,N- and N, N-acetals are described. When 9_(a~f) were oxidised 

v;ith LTA in CH2CI2 after work up the corresponding acetoxy S, N-

acetals 10_ were obtained in about 50 to 55% yields (Scheme 2). vVhile 

the other possible products such as dimers and the corresponding 

pyrrole derivatives were not found to be formed. Similarly N,N-

acetals 1_2_ (Scheme 2) underv/ent cyclisation in the presence of LTA 

in CH2CI2 to give the corresponding 2-anilino-'3-aroyl-5-substltuted 

indoles in 50, 60 and 25% yields. The S, N-acetal (15_) derived -from 

phenylacetonitrilQ \inderwent oxidation in the presence of lead-

tetraacetate (LTA) in CH^Cl^ to give the iminoacetate (1J6) in 50% 

yield along with an unidentifiable viscous semisolid. When \6^ wag 

refluxed with ^F^^i:.^<y in order to get the indole (l^) (Scheme 3), 

it remained unchanged but und-'r dra6t.î -: conditions it gave the 

file:///inderwent
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hydrolysed amide 2_2_ in 70% yield. After unsuccessful attempts to 

achieve the indole 1^, oxidation of S/N-acetal derived from 3,4-

dirnethoxyphenylacetonitrile was undertaken v/nich under identical 

conditions gave the corresponding dimer (IT) in 52/. yield and the 

mother liquor content was found to contain the iminoacetate (16_). 

The crude 16̂  when refluxed with BP^Et^O yielded the desired indole 

(19) in 95% yield (based on 1^) . Interestingly when crude 1^ was 

passed through silica gel coliamn, it gave l-N-phenyl-2-methylthio-

3-cyano-5~methoxy-6-hydroxyindole (20_) . The oxidation of S, N-

acetal derived from £-methoxyphenylacetonitrile by LTA followed the 

same course of reaction giving the corresponding dimer (1/7) and the 

indole (1^). The S, N-acetal derived from trimothoxyphenylaceto-

nitrile undeiT/̂ ent oxidation under similar conditions to yield the 

corresponding dimeric product (1/7) in low yields. The mother* 

liquor contained two products which on column chromatographic sepa­

ration gave the quinone derivative (1^), On the other hand when t 

the same mother liquor content was treated with BP„.Et„0, work up 

and column chromatographic separation yielded the quinone 2^ &nd 

the corresponding indole 1^ in which one of the methoxy groups was 

replaced by an ethoxy group. The mechanism of the oxidation of 

these acetals is described in this thesis. The S^N-acatal deirivfed 

from £-chlorophenylacetonitrile failed to give the corresponding 

indole (Scheme 4). It gave only the dimer (2_5_) and the imino­

acetate (24) . 
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In chapter IV the reactions of polarized ^eten S,N-acGtals 

with hydrazine have bGen investigated. Ijlicn oxoketen S, S-acetals 

derived from acetophenones v/ere reacted with hydrazine hydrate in 

the presence of aniline, the corresponding 5(3)-anilino-3 (5)aryl-

pyrazoles were obtained in low yields alongwith the corresponding 
g 

N,N-acetals. Under these conditions N,N-acetals were recovered 

unreacted with hydrazine hydrate. Thus the S/N-acetal^ 26a was 

prepared by reacting acetophenone with phenylisothiocyanrate followed 

by alkylation which underwent smooth condensation with hydrazine 

hydrate to give aminopyraaole 27a in high yields. Similarly 27b~f 

were prepared in 89-97%. Overall yields (Scheme 5). The S,N~ 

alkylacetals 26£-t obtained by direct displacement of the thiomethyl 

group by appropriate amine of the oxoketen S,S-acetals were also 

conlensed with hydrazine hydrate to give the corresponding amino-

pyrazoles 27g~t in excellent yields. Interestingly the pyrazoles 

27o-t failed to undergo cyclisation under mild acidic conditions 

to yield the pyrrolopyrazoles _2£ and 3j0 while the unreacted pyra­

zoles were recovered. Also the 4-nitrQsopyrazoles _28_ which were 

prepared in high yields by reacting 27 (Scheme 5) with nitrcsyl 

chlorlle in pyaridine whan the CJOx:r^^£x:^nd^ sig -nitr-cĵso oompoixuds 2^ 

were presiimed to be formed. On the basis cf the absence of proton 

signal of the 4-position the entry of nitroso group is assigned $s 

in 28. 
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Similarly while S, N-acetal 3_1. gave 32_, 3_3 gav^ only 3_5. and 

tha formation of 34_ was not observed (Scheine 6) . The reaction of 

hydrazine hydrate with 36_ (Scheme 7) gave only open chain corapound 

3_8. 

The reaction of guanidine with S, iST-acetals 39̂  derived from 

phenyl acetonitriles yielded the corresponding 2^4-diamino-5-aryl~ 

6~anilinopyrimidines in 65-90% overall yields (Scheme 7), Similar­

ly the S, N-acetals 41_, 43_, 45_ (Scheme 8), when reacted with 

guanidine in the presence of a base gave the corresponding pyrimi-
9 

dines 42, 44_ and £6 respectively, 

In another experiment the pyrimidine 4_8 obtained by reacting 

the corresponding 3,N-acetal (4_7) with guanidine, underwent smooth 

nitrosatiwH (X=NIip) to give the corresponding 4-nitrosopyrimidine 

4£ in excellent yields, (Scheme 9). Attempted cyclisation of 49_ 

were unsuccessful. 
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P R E F A C E 

The chemistry and synthetic application of polarized 

ketendithioacetals which are derived from a wide variety of 

active methylene compounds is well documented. They have been 

shown to be versatile three carbon fragments towards binucleo-

philes yielding a wide variety of heterocycles. It was consi­

dered to undertake further investigation on hitherto unreported 

transformations of the polarized keten-S,S; S,N- and N^N-acetals, 

The results of these investiations are described in this thesis. 

In chapter I of this thesis, a brief introduction is 

described. 

In chapter II, the reactions of polarized koten-S,S and 

S,N-acetals with dimethylacetylenedicarboxylate (DiM/VD) have 

b̂ -en descri.bed. 

In chapter III of this thesis, the results on Lead tetra­

acetate (LTA) oxidation of S,N and N,N-acetals have been 

described. 

In chapter IV, the reactions of polarized k3ton-S,N-

acetals with hydrazine yielding pyrazoles have been described, 

Some of the pyrazoles v/ere treated with nitrosylchloride in 

pyridine to give 4-nitrosopyrazoles. Reactions of some of the 

C i ) 



S,N-acetal with guanidine and thiourea have also been descri­

bed in this chapter. Some of the pyrimidines underwent smooth 

nitrosation to yield 4-nitrosopyrimidines, 



CH^TER I 

I N T R O D U C T I O N 

'̂ 'he development D£ i^ewer and e f f i c i e n t s y n t h e t i c methods 

based on e a s i l y a c c e n s i b l e r e a g e n t s and r e a c t i v e i n t e r m e d i a t e s 

which are capable sf a wide f u n c t i o n a l group v a r i a t i o n s and 

g e n e r a l a p p l i c a b i l i t y , i s one of t h e c e n t r a l problems in syn­

t h e t i c organic c h e m i s t r y . The organic chemis ts have always 

enjoyed evolving newer and e f f i c i e n t methods than us ing compre­

h e n s i v e l y worked-out e x i s t i n g methods. The development of 

enamines, phosphorous, su l fu r y l i d s , o r g a n o t r a n s i t i o n metal and 

o rganos i l i con compounds r e p r e s e n t a few of i n t e r m e d i a t e s and 

synthons developed in l a s t 30=40 y e a r s . 



2 

In t h i s connection, i t was real ized about ten years 

back that a var ie ty of act ive methylene compounds with dif ferent 

f unc t i ona l i t i e s react v/ith carbon disul f ide in the presence of 

base to give the corresponding di th ioacids which on subsequent 

alkylat ion with two eqv. of a lkyl hal ides afford a c lass of 

compounds ca l led polarized keten d i th ioace t a l s (Scheme 1) , 

These d i t h i o a c e t a l s _2 are e i t he r l iquids with well defined 

boi l ing po in t s or sol ids with sharp melting points which can be 

purified by conventional pur i f i ca t ion methods. They are s t ab le 

at room temperature, under mild acidic and a lka l ine condit ions 

and can be stored indef inete ly without apparent decomposition, 

Li tera ture survey at t h i s stage showed that despi te a large 

number of r epor t s on the i r preparat ions and physical p rope r t i e s , 

a systematic invest igat ion on t h e i r synthet ic u t i l i t y was not 
1°7 much explored. The easy a v a i l a b i l i t y of these intermediates 

from a wide var ie ty of ac t ive methylene compounds, the i r 

s t a b i l i t y towards mild ac idic and basic condi t ions prompted us 

to exploit these intermediates for various synthet ic t r ans fo r ­

mations by reac t ing l ,3-»electrophil ic cen t res with numerous 

nucloophilic species . The polarized keten d i t h ioace t a l s emerged 

out as useful three carbon fragments for the synthesis of a 

wide var ie ty of novel heterocycles l ike a l k y l t h i o , alkoxypyri-

midines, pyridones, napthyr idines , pyrazoles and other fused 
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S —17 
h c - t e r o c y c l e s by r e a c t i o n w i t h b i f u n c t i o n a l n u c l c o p h i l e s , 

Some of t h e s e t r a n s f o r m a t i o n s c3evGloped i n t h i s l a b o r a t o r y 

a r e shown in t h e Scheme 2 , The methods t h u s deve loped have 

been shown t o be of g e n e r a l s y n t h e t i c a p p l i c a t i o n s s i n c e t h e 

c h o i c e of t h e s t r u c t u r a l v a r i a n t s of a c t i v e m e t h y l e n e compounds 

i s q u i t e l a r g e . The s t u d i e s of t h e r e a c t i o n s of t h e c o r r e s ­

ponding (?( - o x o k e t e n d i t h i o a c e t a l s w i t h m e t a l h y d r i d e had 

d e m o n s t r a t e d t h a t u n l i k e t h e i r c o r r e s p o n d i n g oxygen or n i t r o g e n 

c o u n t e r p a r t s , t h e s e i n t e r m e d i a t e s u n d e r g o e x c l u s i v e 1 , 2 -

r e d u c t i o n a t c a r b o n y l c a r b o n in p r e s e n c e of e i t h e r sodium 

b o r o n h y d r i d o o r l i t h i u m a lumin ium h y d r i d e . The cK - o x o k e t e n 

d i t h i o a c e t a l s were t h e r e f o r e d e v e l o p e d as u s e f u l i n t e r m e d i a t e s 

f o r r e d u c t i v e 1 , 3 - c a r b o n y l t r a n s p o s i t i o n . Thus a h i g h l y 

s t e r e o s e l e c t i v e and r e g i o s p e c i f i c method f o r homologa t ion of 

e a s i l y a v a i l a b l e k e t o n e s toc7( A - u n s a t u r a t e d e s t e r s 4 v i a , ^ " u n s 

/ 19 

OK.^ 'Oxoketendi th ioace ta l s (Scheme 3 ) . was d e v e l o p e d . The 

c a r b i n o l a c e t a l s which a r e o b t a i n e d i n n e a r l y q u a n t i t a t i v e 

y i e l d s by 1 , 2 - r e d u c t i o n of _2 w i t h sodium b o r o h y d r i d e , u n d e r g o 

boron t r i f l u o r i d e e t h e r a t e a s s i s t e d m e t h a n o l y s i s t o a f f o r d 

t h e corresponding. '?^ 6=-unsa tura ted e s t e r s •4 i n good t o e x c e l l e n t 

y i e l d s (Scheme 3 ) . On t h e o t h e r h a n d b o r o n t r i f l u o r i d e c a t a l y s e d 

h y d r o l y s i s of _3 in p r e s e n c e of w a t e r y i e l d e d t h e c o r r e s p o n d i n g 
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^ gj'^unsaturated S-methylesters 5_. Further a facile- route for 
On /^alkylthiomethyleneketones 6 was developed by p a r t i a l 

reductive dethioalkylat ion o£ the corresponding<;^"Dxoketendi-

th ioace ta l s £ with sodium borohydride and nickel chloride 

(Scheme 3 ) . These alkylthiomethyleneketones ^ could be 

converted t o p/ p-unsaturated aldehyde 1_ by l/2=rcduction with 

sodium borohydride and subsequent hydrolyt ic rearrangement 
19 (Scheme 3 ) , Similarly a f a c i l e general route for methyl 

5-=aryl-2/4=pentadienoates _1^ has been developed by borohydride 

reduction and subsequent methanolysis of the' arylidene d i t h i o -

acGtals 2 obtained by condensation of the corresponding 
21 acylketendi th ioaceta ls 8 with aromatic aldehydes (Scheme 4 ) . 

Thuso(r^^^'"^^*^'^'^i*hioacetals 2^ have been shown to be common 

precursors forc< / /S-unsaturated o=-methyl-S=methyl e s t e r s , 

y-5(, jg-unsaturated aldehydes and methyl 5=-aryl pontadienoates 

(Scheme 3 and 4) . 

The ketokotendi th ioaceta ls r2 derived from propiophe-

nones and other higher analogs are shown to undergo in te res t ing 

1,3°alkylthio sh i f t to give the rearranged acrylophenones 13 
22 in the presence of base l ike sodium hydride (Scheme 5 ) , A 

detai led-mechanist ic studies on t h i s i n t e re s t ing 1,3-RS shif t 
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23 observed in these d i th io^ce ta l s and some of the cycl ic 
, 24 

{?(^-oxDketendithioacetals. was carr ied out. Similar ly the 

(7("=>allyl-^-oxokGtendithio3cetals _14 arc shown to undergo an 

unprecedented highly s te reose lec t ive l,5-=alkylthio shif t in 

presence of sodium hydride and dimethylfarmamido to give 
25 novel dienes _1^ (Scheme 5 ) . Mechanistic s tudies on t h i s 

rearrangement has shown an intcrmolecular non=»Gonccrted 

pathway instead of concerted 1,5-RS sh i f t . 

'^he di thioQcetals are shown to undergo fac i le d i sp l ace ­

ment react ions with primary and secondary amines t o give the 

corresponding S/N-(r7) and N,N-acetals 1^ depending upon the 

stoichiometry of the amines used (Scheme 6 ) . The polarized 

kcten S/N="3cetals are best prepared by t r e a t i n g active methy­

lene compounds with appropriate isothiocyanatc.s in the 

presence of b'^se followed by alkylat ion (Schc-me 6 ) . These 

polarized koten S,N= and N/N-acetals, which are c i t he r s table 

sol ids or viscous semisolids, were a lso found to bo useful 

intermediates for construct ion of a var ie ty of heterocycl ic 

r ing systems. They serve as useful three carbon fragments 

for the synthesis of subs t i tu ted aminoheterocyclcs (Scheme 7) 

v;ith alkylamino, arylaminosubst i tu ted 1-N-asacycloalkyl 
13 27'=29 

groups by reaction with b inucleophi les . ' Some of these 
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.13 

transformations which are achieved in t h i s labor::tory are shown 

in the scheme 8. Similar ly these polar ized kcttn S,N~ and N,N-

acc ta l s represent novel c lass of s table functionolizcd en3mi" 

noneS/ enaminoestcrs, enaminonitr i les or polirizcf'' cnomines, 

This behaviour of S,N- and N/N-acetals i s manifested in t h e i r 

reac t ions with compounds having activated multiple bonds 

(acelylenic e s t e r , quinone, aroyl isothiocyanate , n i t rosy lch lo -

r ide and nitrosobenzcne and thionylchloride at e lectron reach 

C-carbon (with respect to amine) leading t o the synthesis of a 
30-39 wide var ie ty of amino and a lkyl th ioheterocyclos . (Scheme 7) 

Some of these t r insformations achieved in t h i s laboratory are 

shown in the scheme 9, From the foregoing discussions i t i s 

evident that the polarized keten S^S--/ S,N- and N,N-=acetals 

which can be prepared from a large va r i e ty of act ive methylene 

ketones can serve as bui ld ing blocks for the construct ion of 

novel heterocyclic r ing systems. In the present inves t iga t ion , 

the behBviour of a few C^-oxoketen S,S~acetals derived from 

acyclic and cyclic ketones and some S/N~acetals derived from 
40 pyrazolone toi'jards dimethylacetylenic ester_^ has been 

s tudied. The r e su l t s of these s tudies with appropriate mecha­

nism of the formation of the products have been discussed in 

Chapter I I . The oxidation -of imines, enamincs and enamino" 
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es te rs with Icac' t c t r3acc ta t e have bcon extensively studied 

in recent ye i r s to give a va r i e ty of products . In the 

Chapter I I I of the thes i s a deta i led i nves t i g i t i on on the LTA 

oxidations of a few represent itiveO(-oxoketen S/IT-r-cct i l s 

derived from ketones and C>{-cyano S,N-acetals derived from 

a r y l a c e t o n i t r i l e s has been ca r r i ed out. These react ions 

yielded products of ei ther(X-acotoxylation or oxidative 

dimerizat ion. The iminoacotates obtained by LTA oxidations 

of the corresponding ^-cyano-OC-arylketen S,N=aGetals were 

subsequently cyclized to novel indole de r iva t ives in/presence 

of boront r i f luor ide e the r a t e . Thus a novel approach for a 

fev7 indole der iva t ives has been developed which i s capable of 

wide app l i ca t ions . The s t ruc tu res of a l l tH<2 products formed 

were determined with the help of ana ly t i ca l da ta . The probable 

mechanism for the formation of these products have also been 

suggested, 

The prel iminary s tudies of the reac t ions ofC^-=oxoketen 

S^N=acetals with guanidine and hydrazine to give the 

corresponding 4-subst i tu ted aminopyrim.idines and 3(5)-=amino~ 
41,42 pyrazoles respec t ive ly have been reported e a r l i e r . In 

the chapter IV of the thes i s a de ta i led investIgot ion of these 
43,44 reac t ions to develop a general synthet ic method by takin<a 

S,N=acGtals derived from a va r ie ty of amines an'-'̂  n i t r i l e s has 

been carr ied out. 
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CHAPTER I I 

RE^TIONS OF POLARIZED KETOKETEN-S, S -
AND S , N - A : : E T A L S W I T H DIMETHYL/CETYliEtrE 
D i e ARBOXYLATE* 

I I . 1 INTRODUCTION 

1 
We have shown in o u r e a r l i e r work t h a t t h e p o l a r i z e d 

k e t o k e t e n S,N" (_la) and N,N-=-acetals ( l b ) d e r i v e d from p r i m a r y 

a r o m a t i c and a l i p h a t i c amines r ea : ; t w i t h d i m e t h y l a c e t y l e n e 

d i c a r b o x y l a t e (DM '̂to) a t CK^-carbon t o g i v e I s l Michae l a d d u c t s 

2_ (Scheme 1 ) . F u r t h e r , t h e a d d u c t s 2_ d e r i v e d from N / N - a n i l i n o -

a c e t a l s (x=X' = ArNH) u n d e r g o i n t r a m o l e c u l a r c y c l i z a t i o n i n t h e 

p r e s e n c e of t r i e t h y l a m i n e ( i n r e f l u x i n g m e t h a n o l ) t o g i v e t h e 

* J . N . v i s h w a k a r m a , H . I l a and H. J u n j a p p a , j . c h e m . S o c . , 

P e r k i n , T r a n s . 1, 1099 ( 1 9 8 3 ) . 
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2e 

corresponding l-N="aryl-2-arylamino-3-aroyl-4"methoxycarbonyl-

2(lH)-pyridones _3 (Scheme 1). Our literature survey at this 

stage revealed that the reactions of simple keten 0/0- S,S-, 

0/N, S,N- and N/N-acetals 4̂ (derived from secondary cyclic 

amines) with dimethylacetylenecarboxylate yield dienes ^ 

(Scheme 2) formed by Ini t ial f 2+2j cycloaddit ion of these acetals 

withDM̂ îD and subsequent ring opening of cyclobutene intermedi-
2=5 ates. The reaction of enaminone 2 withDMAD on the otherhand 

gives aromatic diester _10 which is formed by intramolecular 

cyclodehydration of init ial ly formed dienaminone 9 (Scheme 3), 

are reported to undergo either/ 4+2 i cyclo-addxtion withrto 

The conjugated vinylketen 0,0=acetals and dithioacetals lOA 
-, J)MAJ) 

. 4+: 
i _ 

give _11. (Scheme 4) or the corresponding open chain Michael 
7 8 •adducts _13 (Scheme 5). ' Similarly thioacylketendithioacct^s 

14 react with dimethylacetylene dicarboxylate and other dieno-

philes to give the corresponding Diel's-^Mder adducts _15_ and 17 

9-11 in good yields (Scheme 6), However the behaviour of 

polarized ketoketendithioacetals with dimethylacetylene 

dicarboxylate has received no attention and their easy accessi­

bili ty from a wide variety of active methylene compounds 

warrants a systematic investigation. The present study was 

therefore undertaken as a part of our interest in the chsnistry 

of ketoketendithioacetals (chapter I) and the results of the 
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Df d ime thy lace ty lene d i c a r b o x y l a t e with k e t o K e t e n d i t h i o a c e t a l s 

and ke tDke ten -S ,N-ace ta l s a re descr ibed in t h i s c h a p t e r . 

II.2 RESULTS 7m) DISCUSSIONS 

When t h e k e t o K e t e n d i t h i o a c e t a l s 18a de r ived from 

2-methylacetophenone was r eac t ed w i t h excess of DMAD in r e f l u x i n a 

benzene/ i t was recovered unchanged. However 13a was found t o 

r e a c t with DMi^ in r e f l u x i n g xylene and a f t e r 20 hr^ a p a l e 

coloured s o l i d was obtained in 20% y i e l d , which was found to be 

1:1 adduct . The y i e l d of t h e product was furth<3r in^roved t o 

60% when 18a and DMAD were heated neat a t 170" i ao°c . The 1:1 

adduct was c h a r a c t e r i z e d as d iene 21a on the b a s i s of s p e c t r a l 

and a n a l y t i c a l da ta (Scheme 7 ) . Thus 21a analysed fo r 

C^QH^QOCS^ and i t s mass spectrum e x h i b i t e d ext remely weak (3%) 

molecular ion peak at m/z 380 (M"''), wMle the base peak (100%) 

was p re sen t at m/z 333 (M"^-47 ) , which was ass igned t o the ion 

23 (R=£-MeCgH.) (Scheme 8 ) . Apparently the major i on i c fragment 

a rose from M v ia e l e c t r o c y c l i c r i n g c l o s u r e followed by l o s s 

of a methylmercapto group (Scheme 8 ) . The i n f r a - r e d spectrum 

(KBr) of 21a showed s t rong abso rp t i on peaks at 1728, 1708 and 

1630 cm" / which were assigned to two mathoxy ca rbony l -groups 

(non-conjugated and conjugated) and aromatic ca rbony l group 

r e s p e c t i v e l y . The presence of s t r o n g band a t 1630 cm due t o 
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aromatic carbonyl group supports the open chain s t ruc ture 

ru l ing out the formation of the!" 4+2 J adduct 24̂  (Scheme 8) , 

Further s t r uc tu r a l proof for 21a was obtained from i t s 

H=n.m,r. spectrum (CDCl,,)/ which showed two s i n g l e t s at 

0 2.20 (3H) ana5 2.35 (3H), which were assigned to two 

methylmercapto groups located in d i f ferent environments 

while the other s ing le t at c* 2.40 (S, 3H) was assigned to 
c 

aromatic methyl group. Presence of two s ing le t s atc>3.65 

(3H) and 3.85 (3H) due to two methoxycarbonyl groups further 

supported the 1:1 adduct s t r u c t u r e , while the aromatic 

protons appeared as A„Bp mult iplet (4H) ato7,05~7.60, of the 

two possible geometrical i s oners 20a and 21a., the isomeric 

s t ruc tu re 21a was assigned on the bas is of the chemical shif t 

value of the v iny l i c proton. Thus H-n.m.r. s ignal for the 

v inyl ic proton which appeared a t o 6.60 in the n .m.r . spectrum 

of 18a, was shifted to lower f i e ld ( 7.40, s , IH) indicat ing 

strong deshielding due to c i s methoxycarbonyl group on the 

adjascent carbon atom which i s poss ib le in the isomer 21a and 

not in 20a. 

The adduct 21a i s apparently formed by i n i t i a l / 2+2 I 

cyclo-'-addit ion of 18a and DMAD snd subsequent cleavage of 

cyclobutcne intermediate 19a (Scheme 7 ) . The kc tcndi th io-

acetyls (IBb-e) s imi la r ly reacted with DMAD under iden t ica l 
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condit ions t o yield the novel push-pull dienes 21_b°e (Scheme 7) 

respect ive ly in 52-58% overal l yields and no t race of ) 4+2 J 

adducts were obtained in any case. Thus these r e su l t s are 

similar to the e a r l i e r r epor t s of formation of l inear dienes by 

r24-2l cycloaddit ions of simple keten 0/O; 3 ,5 ; S,N- and N/N-

ace ta l s with DM.'D. The diene s t ruc ture 7n_ formed by nuclejTphiJlic 

addition of 0(-carbon of _18 on IMI^ in Michael-v/ise manner was 

also ruled out on the ba s i s of e a r l i e r s tud ies (Scheme 9 ) . The 

spec t ra l and ana ly t i ca l data of 21b-e are described in Table 1 

and 2 respec t ive ly which are in conformity with the assigned 

s t r u c t u r e s . The mass spec t ra l fragmentations of a l l the dienes 

21b-e showed extremely weak molecular ion peaks v/hile the base 

peaks were present at (M'^-47 ) due to ions 22^ (Scheme 8 ) . 

The cyc l i c ketendi th ioaceta l 25_ derived from cyclohcxan-one 

(Scheme 8) appeared to be good candidate for[__4+2j cycloaddition 

with DM/D. However t t e react ion of 25 and DM.̂  did not yield 

any iden t i f i ab le product under varying condi t ions . Ei ther the 

unchanged _25_ was recovered, under mild condit ions or an i n t r a ­

c t ab le t a r was obtained at higher temperatures. Similarly _28 

derived from 6 —met hoxytetralone and DM̂T) did not react under 

mild condi t ions , while they gave a bright yellow crystall in-e 

sol id in low yield (16%), when the reac tan ts were heated in a 
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s tcGl bomb in x y l e n e . The product thus obtainc-;]! î ras not t he 

expected 1:1 adduct^ 2£ or 22 f^^^e^ e i t h e r by r44-2 j or [2+2 | 

c y c l o a d d i t i o n s , r e s p e c t i v e l y (Scheme 10) . On t h e otherhand i t 

was c h a r a c t e r i z e d as t h e t h i a p y r a n - 2 - o n e 3^ ^n t h e b a s i s of i t s 

a n a l y t i c a l and s p e c t r a l da ta (schone Xd). I t sho-wed in i t s 

mass spectrum, the molecular ion peak a t m/a 360 (72%), while 

i t s a n a l y t i c a l d a t a was in agreement with t h e molecular formula 

^18^16^6^* The i . r . spectrum of ^2 showed two s t rong absorp t ion 

bands at 1740 and 1720 cm , which were ass igned due to e s t e r 
—l carbonyl g r o u p s . The o ther s t r o n g band at 1625 cm was 

assigned to the thiapyran-2-oo-e ca rbony l g roup , which is- i n 

agreement wi th t h e repor ted v a l u e s (thiapyran~2—c>iaes e x h i b i t 
- 1 12 13 1 

carbonyl peaks between 1620-1634 cm ) . ' The "Ti-n.m.r. 

spectrum (CDCl^) of ^2, exh ib i t ed an VB^ q u a r t e t at"S^ 3.08 ( 4 H ) 

due t o four methylene p r o t o n s . The t h r ee c l o s e l y spaced 
r 

s i n g l e t s which appeared a t O 3 . 8 0 ( 3 H ) 7 3.85 (3H) and 3.86 ( 3 H ) 
were assigned t o methoxy and two methoxycarbonyl p r o t o n s . The 

r 
aromatic p ro tons exh ib i t ed s i g n a l s at 0 6 . 7 9 ( I K , d, J=2.5 Hz, 

H-4) ; 6.86 (IH, dd, j=7 and 2.5 Hz, H-2) and Q B.02 (iH, d, 

J=7H2^'H-1). The u . v . spectrum (MeOH) of ^2, showed absorp t ion 

bands at / \ max: 233 ( l o g ^ , 4 . 0 8 ) ; 310 ( 4 . 1 5 ) ; 336 (4.20) and 

348 (Sh) nm (3 .99) thus r u l i n g out t he a l t e r n a t i v e py ran -2 -

t h i o n e s t r u c t u r e 31 (Scheme 10 ) , which has i c h n n c t c r i s t i c 
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" / " C I 

absorption in the v is ib le rogion (alDove 400 nm),"'"•'"^ Final 

confirmation of the thiapyran-2-one iy2_) was ccrivcC: from i t s 
13 

C n.m.r. spectrum (Figure 1 ) . The c h a r a c t e r i s t i c signal at 

Q 184 was assigned to the thiopyran carbonyl carbon, ^\rhile the 

thiocarbonyl carbon of pyran-2-thione i s reported to appear at 

The probable mechanistic pathway for the conversion of 

28 in to y2 i s shown in scheme 1_1/ which appears to involve an 

i n t e r e s t i n g se r ies of rearrangements. The formation of cyc lo-

butene 3^ v i i j 2+2 i cycloaddition f ollov/ed by r ing opcining and 

e lec t rocyc l ic r ing c losure in succession to give the intjermediate 

3_5 i s l o g i c a l . The intermediate 35 appears t o undergo e i t h e r 

an i n t e r e s t i ng coric«rtei5 . l^S-suprafacial shif t of the methyl-

th io group or a stepv/ise elimination addit ion process leading 

to the dihydropyran intermediate _3^, In the subsequent s teps , 

the intermediate 36_y. which i s a iccopt ib le t o e l ec t rocyc l i c vUig 

opening undergoes cleavage to give sn activated s~methyl e s t e r 

intermediate 37.' ^i^ich on intramolecular r ing closure and 

el imination of dimethylsulfide y ie lds the thiopyranone 32. 

The mass spectrum of _3_2 exhibited an i n t e r e s t i ng f rag ­

mentation pa t t e rn . The molecular ion peak at m/z 360 (12%) 
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v;as followed by most intense peak at m/z 328 (M'-32/ 100? ,̂ 

C..ji-l^2^^'^ which is possibly due to the ion _39_ (Scheme 12). I t 

i s pe r t inen t to note tha t the thiapyran-2-oncs undergo f ac i l e 
17 loss of carbon monooxicie c3uring electron impact. "^hus although, 

the l o s s of methanol in preference to the carbon monoxide in 

32 appears to be unusual, the presence of adjacent methoxycar-
18 bonyl groups probably favours elimination of methanol t o 

give the ion ^2 ^s shown in the scheme 12. 

The attempted react ion of DM̂ 'O with ketoketendi th ioaceta l 

40 derived from pyrazolone did not yield any iden t i f i ab l e 

product. 

The react ion of S,N-acetal 4QA derived from cyc l ic 

secondary amines was next inves t iga ted , when 40A and DM<̂  were 

reacted in refluxing xylene the s t a r t i n g material v/as found 

unchanged ( t i c ) . However when 40A 3nd DMT© were rc^acted neat 

at ISO-ieo^C/ although the s t a r t ing mater ia l disappeared 

completely, no well defined product could be isolated from the 

complex ro^action mixture, 
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The reac t ions of s,N-morpholinoaGetals 41_a~G v/ith flime-

thylacetylenedicarboxylate were next investig""tod. "^he 

3,N-=acetals 41a-g were obtained by repl<acement of methylthio 

group of the corresponding pyrazolone ketendithio'~icet3ls 4Qa--e 

by one equivalent of morpholine (Scheme 13). When 41a was 

refluxed with one equivalent of DM70 in xylene for 6-6 h r s , 

a f t e r work-up the react ion mixture yielded l i gh t yellow c r y s t a ­

l l i n e solid (34%) which was character ized as the dienc 43a 

formed by! 2+2 | cycloaddition followed by subsequent r ing 

opening of the r e su l t i ng cyclobutene intermediate _42a (Scheme 14). 

The adduct (43a) was analyzed for C^^H -̂iN^O^S and i t s i . r . 

spectrum exhibited three strong peaks at 1726, 1705 3n<3 1648 cm 

due to two e s t e r s and pyrazolone carbonyl groups respect ively* 
• = • 1 

The presence of strong peak at 1648 cm due to pyrazolone 
-1 carbonyl group (1640 cm in 41^) ru les out the a l t e rna te 

pyrazolopyrone S,N-acetal s t ruc tu re s 44a or 45a (Scheme 14). 

The n.m.r. spectrum (CDCl^) of 43a exhibited a s inglet (3H) at 

0 2.13 due t o methylthio group, while the two s ing le t s (3H each) 

at 0 3.58 and6 3.71 were assigned to two methoxycarbonyl groups. 

The morpholinomethylcne protons appeared as broad multiplet 

(8H) spreadSi^ over between b 3. 30-4.50, while the two mul t ip le t s 
c c 

at o'7.06-7.55 (8H) and ^ 7 . 7 6 - 8 . 1 8 (2H) were assigned to 

aromatic protons, '̂ 'he other subst i tuted pyrazolone S^N-acetals 
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41b"e s i m i l a r l y afforc^'e-i t h e corresponrling ciicno S,N"3ccta ls 

43b-£ in 26-31% o v e r a l l y i e l d s . The s t r u c t u r e s of ^^"Q were 

confirmed wi th t h e he lp o£ s p e c t r a l and a n a l y t i c a l d a t a . 

I I . 3 CONCLUSION 

From t h e fo rego ing d e s c r i p t i o n i t i s apparent t h a t t h e 

oxoketen S^S-ace ta l s a r e l e s s r e a c t i v e towards a c e t y l e n i c e s t e r s 

in comparison t o the simple keten S/.S->acetals which r e q u i r e 

d r a s t i c r e a c t i o n c o n d i t i o n s . The unexpected course of t h e 

r e a c t i o n observed in t h e case of c y c l i c S^S-ace ta l _28 t o g ive 

t he thiapyronQ d e r i v a t i v e ^ (Scheme 10) i s a l so probably due 

t o d r a s t i c c o n d i t i o n s employed in the r e a c t i o n s . Both oxoketen 

S ,3 ' -nce ta l s 18_ and _28 •afford products formed by i n i t i a l (^a+a^ 

c y c l o a d d i t i o n ins tead of | 4 + 2 | c y c l o a d d i t i o n . S i m i l a r l y t h e 

S /N-ace t a l s 41a~e/ i n s p i t e of having favourab le geometry fo r 

r4+2'^ c y c l o a d d i t i o n s , y i e ld d ienes 43a"e formed by ini t ia lT2+'2/ 

c y c l o a d d i t i o n s with DM7iD. 

I I . 4 EXPERIMENTAL 

M.ps. were determined on a "Boet ius" (German) 

appara tus and a re unco r r ec t ed . The i . r . and u . v . spec t r a were 

recorded on Perkin-Elmer 297 and Beckmann 26 spec t rophotomete rs 

r e s p e c t i v e l y . The MMR s p e c t r a were recorded on a v a r i a n EM-390 

s p e c t r a n e t e r us ing TMS as an intern<3l s tandard and the chemical 

s h i f t s are expressed i n o ( p p m ) . 
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The S ta r t ing Mater ia ls 

The commercial samples of acct ophenonc, p-mcthylacGtophe-

nonc, p^methoxyacetophonone, p-brDmogcetophenDnc/ p-=-chlor3-

acGtophenone/ acetone/ morpholine, cyclohcxanonc mcl 

6-methoxytetratDne were purifierl before use, l /3-Diphenyl-2-

pyra2olin-5-one, m.p. 128"; l-phenyl-'3-(£-mcthylphGnyl)-2-

pyrasol in-5-one, m.p. 146"; l-phGnyl-3-(£-mcthoxyphenyl)'-2-

pyrazolin-5-one, m.p. 120-22"; l -phenyl-3-(p-chlorophenyl)-2-

pyrazoline-S-one/ m.p. 158-59" and l-phenyl-3~<p-bromophenyl)-

2-pyrazolin-5-Dne, m.p. 125-27° wore preparer! by the reported 
19 ''-

method, 

3, 3-Bis(methylthio)-l-(_g"methylphenyl)-2-propon-l-one (18a), 
20 m,p. 104-5; 3,3»Bis(methylthio)-l-phenyl-2-propen-l-onG (18b), 

20 m.p, 93°; 3,3-Bis(methylthio)-l-(2-methoxyphenyl)~2-propen—1-
20 one (18c) / m.p. 100-1°; 3,3-=Bis(methylthi.o-l-(2-bromDphenyl)-

20 
2-propen-l-one (18d), m.p. 106-7"; 3 ,3~Bis(mcthylthio)- l -

21 mGthyl-2-prDpene-l-one (18e)^ m.p. 66-7"; 2-Dis(mGthylthiD)-
22 methylenecyclohexanone (_25), b . p . 123-24; 2-Bis(mcthylthio)-

23 mcthylene-6-methoxy t e t r a lone ( ^ ) / m.p. 78° were prepared by 

the reported procedure. 

Similarly 4=-bis(mGthylthio)met hylG^>Q~5~^x^•=•I,3".diphe^yl~ 

4,5-dihydropyrazole (40), (40a) m.p. 150"; 4 -b is (mj thyl th io) -



oi; 

methylene-5-oxD-l"phenyl-3-(2-methylphenyl)-4 ,5~cl ihydrDpyrazDle 

{40b) ra.p« 116°; 4~bis(methyl thi3)mGthylGne-5-oxD-l ' -phenyl-3-

(2-='raethoxyphenyl)-4,5"dihyclr3pyraz3le (40c) t m.p, 147°^ 4 - b l s 

(methyl th iD)methylenG-5-oxo- l~phenyl-3-( ;g-chlor3phGnyl) -4-5-

d ihydropyrazo le (4Qe) m.p, 121*0 were prepared by t h e reportec3 

24 p rocedu re . 

General p rocedure for t h e p r e p a r a t i o n of Xe ten -S /S~ace ta l s 

(_18a-e), (25)^ (28) and (40a-e) 

A mixture of ke tones or t h e corre••pending pyrazo lone 

(0 ,5 mol) and carbon d i s u l p h i d e (0«5 mol) was added t o a welX 

s t i r r e d and cooled suspension of sodium t^-butoxide ( 1 , 0 mol) in 

dry benzene (350 ml) and dimethylformamide (100 ml) and t h e /' 

r e a c t i o n mixture was allowed t o s tand at room t empera tu re fo r 

4 h r . Methyl i od ide ( 1 . 1 mol) was g r a d u a l l y added w i t h s t i n r i n g 

and e x t e r n a l c o o l i n g aid the r e a c t i o n mixture was allowed t o 

s tand f o r 4 hr and then re f luxed on a water b a t h fo r 3 h r . The 

mix tu re was poured on crushed ice and benzene l a y e r was separated 
\ 

The aqueous p o r t i o n was ex t r ac t ed wi th benzene and the combined 

e x t r a c t s was washed v/ith water d r i e d (Na SO.) and concen t ra ted 

t o g ive t h e d i t h i o a c e t a l s which were p u r i f i e d by crysfcallisafcion 

or by column chromatography. 

l -Aryl -3-methyl th io-3-morphol ino- l - 'OXo-2-propene (40A) 

was prepared in two s t e p s by methyla t ion of t h e cor responding 
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25 thiomir"'e. The thiomic'e, m,p. 127-9" vras pr'T^-'-^-rcc by the 

r coc t ion of morpholine w i th the corrGsponcling c^ithiocstcro 

P repa ra t ion of 5- '0X3~lj .3-r l isubst i tuted"4- L(mcthylthlo~N-"m3rpho-;' 

l i n o ) - m o t h y l e n e j - ^ " P y r a z o l i n e s (41a'^e); General proceciurei 

A s o l u t i o n of k e t o k e t e n - S , S - a c e t a l s (40a*e) ( 0 , 0 1 mol) and 

morphol ine (0 ,01 mol) in dry benzene (50 ml) was s t i r r e d at room 

tempera ture fo r 1,5 t o 2 hr (monitorecl by TIC) and t h e so lvent 

was removed under reduced p r e s s u r e . The r e s i d u e t h u s obtained 

was t r i t u r a t e d wi th hexane. The S^N-acetals (45£-£) were 

p u r i f i e d by r e c r y s t a l l y s a t i o n and t h e i r phys ica l and s p e c t r a l d a t a 

a r e given below. 

5"Qx0''ly,3"diphenyl-4-' L(methylthio-N-morpholino)rncjthyleneJ~'^ .7 

pyra.zoline (41a).-- was prepared as yel low need les ( e t h e r - h e x a n e ) , 
^ maxs _- -

3.2g (84%)^ m.p, 178-79°; IR (KBr)'.^1635 (C=0) cm :K~t>%rriCTX:l^)'. 

S 2 . 3 5 ( s , 3H, SCH^)/ 3.81 (brS, 8H, morphol ino) , 7 . 1 0 - 7 . 7 0 (m, 

SH/ arom), 8.18 (dd, 2H, arom); Found: C,fe6.65; H, 5 .38 ; N, 

11.25%; C a l c . f o r C21H2JN2O2S ( 3 7 9 . 4 ) ; C, 66 .42 ; H/ 5 . 5 3 ; N, 

11.07%. 

5-^OxO"l"phenyl"3~(p~methylphonyl)--^4-^mGthylthiq"N"morphollno) 

methylene J - A -pyrazoline (41b) was prepare'-" as yellow needles 
S) max: 

(EtOAc-hexane); 3.3g (84%) m.p. 240-41°; IR (KBr):/1640 (C=0) 
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cm"-;nwwr (CDCI3) s ? 2 . 3 0 ( s , 3H, p-CH^-C^H^) ; 2 . 36 ( s^ 3H, SCH^) ; 

3.76 (b rS , 8H, morphol ino) , 7 .01-7 .76 (m, 7H, arom), 8.13 (dd^ 

2H, arom) ; Found: C, 66 ,88 ; H, 6 .04 ; N, 10.24; Clc. fo r 

C22H23N3O2S ( 3 9 3 . 4 ) ; C, 67 .10; H, 5 .84 ; N, 10.67%. 

5-Ox3'- l-phenyl-3-(p-mGtbDxyphenyl)-4-r(methyll-hio-N-morpholino) 
— ' ' • ' • • " — - ' - . - 1 1 • • • • • > - • , . 

m e t h y l o n e J ~ ^ ^ p y r a z o l l n e (41c) was prepared as yollow needles 

^ ^ ^ ^ ' - 1 

(EtoiVS-hexane) J 3.3% (8C%), m.p. 219-20° ; IR(KBr) :^'1640 (C=0) cm'^;'!^ 

nmr (CDCl3)rf2.33 ( s , 3H, SCH^)^ 3.83 (S , 3H/ ^'^H^O-C^H^^^ 3.85 

( s / 8H, morpho l in s ) , 6 ,83-7 .61 (m, 7H^ ar^Ti), 8.15 <c!d, 2H, arom); 

Found: C, 6 4 , 1 3 ; H, 5 . 8 3 ; N, 1 0 . 0 1 ; C a l c . f o r C22H23O3S ( 4 0 9 . 4 ) ; 

C, 64 .48 ; H/ 5 . 6 1 ; N, 10.25%. 

5-Oxo-l - 'phenyl-3-(2"Chlorophonyl) -4-[ (methyl th lD-N' 'morphol in3) 

0 2 
-Z^ - p y r a z o l i n e (41d) was prepared as yel low need les 

•••• • - •• • • • • • - ^ ' ^ m a x : 

(CH2Cl2 -hexane ) , 3 . 3 g ( sa /o) , m . p . 1 8 4 " ; IR ( K B r ) / l 6 4 8 (C=0> croT^r'H 

nwr ( C D C l 3 ) : r 2 . 2 8 ( s , 3H< SCH3); 3 .36 ( b r S, 8H, m o r p h o l i n o ) , 

7 . 3 3 - 7 . 6 6 (m, 7H/ arom) ^ 7 .95 idr^, 2H, a r o m ) ; Found: C, 6 1 , 1 9 ; 

H/ 4 , 8 3 ; N, 10 .15%. 

5 - O x o - l ' - p h c - n y l - 3 T ( £ ~ b r o m o p h e n y l ) - 4 - | l ( m e t h y l t h l o ' ' N ~ m o r p h o l i n o ) 

m e t h y l e n e j - i ^ - p y i r a z o l i n e (41e) - was p r e p a r e d a s y e l l o w n e e d l e s 
" ' " ~~ •)[) maxs " » i 
(E tOAc-hcxane ) ; 3 . a g (83%); m . p . 2 2 6 ' ' ; IR (KBr) : 2 l 6 4 6 (C=0) cm" ; 
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Knu/JT (CDCI3) !?^2.28 ( s , 3H, SCRj); 3.90 (br S, 8H, iriDrpholino); 

7 . 1 3 - 7 . 6 0 (m, 7H, arom); 8.13 (cl^^ 2H, arom); FoumT: C, 5 4 , 8 1 ; 

H, 4 . 5 8 ; N, 9 . 3 3 ; C a l c . fo r C2]_H2oN302^^^ ( 4 5 8 . 2 ) : C, 54c99^ H, 

4 . 3 6 ; N, 9.16%. 

React ion of 2/2-Bis(methylthi3viny3^2'"'^^'^^y^r^^^Qf^yl ketone (18a) 

w i th Dimethy lace ty lener l i ca rboxyla te (DM70) in x y l e n e ; A so lu t ion 

of ke tone (IBa) ( 2 . 3 8 g , 0.01 mol) anĉ  DM/D (3 .7g , 0.22 mol) in 

dry xylene was refluxerl for 20 h r . Xylene was removed under 

reduced p r e s s u r e and the r e s i d u e was chromatographed on a s i l i c a 

g e l column. E l u t i o n with benzene-hexane mixture (1 :1) yie lded 

d i m e t h y l - l , l - b i s m e t h y l t h i o - 4 - ( p - t o l u o y l ) - b u t a - l , 3 ~ d i e n e - 2 ^ 3 -

d i c a r b o x y l a t e (21a) (0 ,76g, 2C%) as pa l e yellow s o l i d which was 

c r y s t a l l i s e d from e t h e r - h e x a n e , m.p. 110-112°/ s p e c t r a l da t a 

g iven in t e x t , (Found: C, 56-4 ; H, 5 . 5 5 . CHQH QO^S^ r e q u i r e s 

C, 56 .84 ; H, 5.26%). 

Reac t ion of ^ y l (o r Uky l )3 j . 3 -B i s (me thy l t h io )v iny lke tone _118a)-

(18e) wi th d imethyl a c e t y l e n e d i c a r b o x y l a t e t 

General P rocedure : A mixture of the ke ten dithiccK^etal (18_) 

(0 .01 ml) and DM AD was heated at 17 0-80"c for 6-7 lir u n t i l the 

s t a r t i n g m a t e r i a l had disappeared ccfl:npletely ( T i c ) . The r e a c t i o n 

mix ture was passed through a s i l i c a ge l column. E l u t i o n with 

benzene-hexane (1 :1 ) yie lded pure compounds ( 2 l a - e ) which were 
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fu r the r purifieci by c rys t a l l i s a t iDn frDm ether-hexane. The 

spec t ra l and ana ly t i ca l data given in Table 1 and 2, respect ively, 

Under similar condi t ions the d i t h ioace t a l 40 and S,N-acetal 40A 

gave a complex react ion mixture. 

Reaction of 2-bls(methylthiD)methylene-6-methoxy t e t r a lone (28) 

with dlmethylacetylene dicarboxylate {.IMID); A solut ion of 

compound (28) (2.1g, 0.008 mol) and TMTZ) ( i.42g/ O.olmol) in dry 

xylene (20 ml) was heated in a sealed tube at 160-70''c for 33 hr . 

Xylene was removed under reduced pressure and the res idue was 

chromatographed on a s i l i c a gel column. Elution with 6% e thy l -

ace ta te in hexane gave the compound (_32_) as a br ight yellow 

c r y s t a l l i n e solid (0.43g, 16%), m.p, 141-43°C ( spec t r a l data 

given in tex t ) Found: G, 60.25; H, 4 .75; S, 8.55, CTOH.^O^S 
lo lb D 

requires C, 60.0; H, 4.75; S, 8.88?/o; m/z 360 (M"^, 72), 329 (53), 

328 (100), 313 (19.7); 300 (14), 272 (14), 269 (27.7), 243 (19) 

and 242 (44). 

Reaction of 5-oxo-3-aryl--l-phenyl-4-l^ (methylthio-^N^mprphplino) 

methylenej- '^ -pyrazol ine (41a~e) with dimethyl acetylenedicaf-

boxylate; A General Procedure; To a solut ion of (41a~e) 

(0,005 mol) in bo i l ing xylene (30 ml) dlmethylacetylene dicarbo­

xyla te (0,71g, 0,005 mol) was added aid t t e react ion mixture wag 

refluxed for 6-8 hr at 150-55°C. The solvent was removed under 



vacuum, r e s i d u e was t r i t u r a t e d w i t h h e x a n c , c r u d e p r o d u c t f i l ­

t e r e d off and p u r i f i e d by column c h r o m a t o g r a p h y . The compounds 

( 4 3 a " e ) were p r e p a r e d by t h i s method and t h e i r s p e c t r a l a s w e l l 

a s a n a l y t i c a l d a t a a r e gi-^^n b e l o w . 

The adduc t 43a was p u r i f i e d by c h r o m a t o g r a p h y on s i l i c a -

g e l u s i n g b e n z e n e - e t h y l a c e t a t e ( 8 5 : 1 5 ) a s y e l l o w n e e d l e s 
^)max: 

(E tOAc-hexane ) ; y i e l d 0 , 9 g (34%) , m.p . 1 7 8 - 8 0 " ; IR (KBr)%^1728, 
^ - 1 1 r 

( two-c-oCH3)y 1648 (C=0) 1578 cm ;H rat!r(CDCl2) : b 2 . 1 3 ( s , 3H, 

- S q i g ) , 3 . 3 0 - 3 . 8 3 (m, 4H, m o r p h o l i n o ) 3 .58 ( s , 3H, OCH^)/ 3 . 7 1 

( s , 3H, OCH3), 4 . 0 - 4 . 5 0 (m, 4H, m o r p h o l i n o ) , 7 . 0 6 - 7 , 5 5 (m, 8H/ 

a r o m ) , 7 . 7 6 - 8 . 1 8 (m, 2H, a r o m ) ; Found: C, 6 2 . 4 8 ; H, 4 . 8 1 ; N, 

7 . 3 6 ; c a l c , f o r C27H27N30^S ( 5 2 1 . 5 ) : C, 6 2 . 1 2 ; H, 5 . 1 7 ; N , 8 . 0 5 % . 

The adduct 43b was p u r i f i e d by column c h r o m a t o g r a p h y on 

s i l i c a g e l u s i n g benzene-EtOAc (6O:40) a s r e d n e e d l e s (EtOAo); 
')} max 2 Q 

y i e l d 0 . 7 g (26%), m . p . 1 6 7 - 9 ° ; IR (KBr) J^1730 , 1708 (two-C-OMe), 

1648 cm"-^rH •m7)r(CDCl3)td2.15 ( s , 3H, -SCfi^) , 2 ,35 ( s , 3H/ 

2-CH3"-C^H^), 3 . 2 1 - 3 . 7 0 (m, 4H, m o r p h D l i n o ) , 3 . 6 1 ( s , 3H, OCH^) 

3 .75 ( s , 3H, OCH3), 3«83~4.63 (m, 4H, morphol ino ) , 7 . 1 0 - 7 . 4 0 

(m, 7H, a rom) , 7 . 9 6 - 8 . 1 0 (m, 2H, a r o m ) ; Found: C, 6 2 . 3 6 ; H , 

5 . 6 1 ; N, 7 . 6 3 ; C a l c . f o r C2gH2gN30gS ( 5 3 5 . 5 ) : C, 6 2 . 7 4 , H, 5 .41^ 

N, 7 .84%, 
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The a d d u c t 4 3 G v/as p u r i f i e d by column c h roma tog ra phy on 

s i l i c a g e l u s i n g benzene-EtOAc ( 3 : 2 ) a s d a r k y e l l o w nee'"''les 
"y max; 

(EtOAc), y i e l d 0 .85g (31%), m . p . 1 6 3 - 6 5 " ; IR ( K B r ) : / l 7 2 0 , 1685 
Q 

(two-C-OCH^), 1638 (C=0) , 1570 cm" r'H-wfir(CDCl2)'-^2.11 ( s , 3H, 

SCH3), 3 » 3 3 - 3 . 7 0 (m, 4H, m o r p h o l i n o ) , 3 . 5 8 ( s , 3H/ OCH2)/3.75 

( s , 3H, OCH^)/ 3 .78 ( s , 3H, 2'-CH^CC H^) 4 . 0 0 = 4 . 6 1 (m, 4H, 

mDrpholino), 6.68-7.43 (m, 7H, arom), 7.88-8.18 (m, 2H, arom): 

Pound: c , 6 0 . 6 3 : H, 5 . 4 1 ; N, 7 . 8 2 ; C a l c . f o r C2gH29N20^S ( 5 5 1 . 5 ) ; 

C/ 6 0 . 9 2 , H, 5 . 2 5 , N, 7 . 6 1 % . 

The adduc t 43d was p u r i f i e d b y c h r o m a t o g r a p h y on s i l i c a -

g e l u s i n g hexane-EtOAc ( 7 : 3 ) a s y e l l o w n e e d l e s (E tOAc-hexane ) , 
"•>) max: Q 

0 . 8 6 g (31%) m . p , 8 8 - 9 2 " ; I R ( K B r ) : Z l 7 2 8 , 1700 (two-C-OCH^), 

1640 (C=0) , 1575 cm""'--H-war<cr)Cl3):S2.11 ( s , 3H, SCH^); 3 . 3 6 -

3 . 7 1 (m, 4H, m o r p h o l i n o ) , 3 .56 ( s , 3H/ OCH-), 3 . 7 3 ( s , 3H, OCH >, 

4 . 0 0 - 4 . 4 1 (m, 4H, m o r p h o l i n o ) , 7 . 0 3 - 7 . 4 6 (m, 7H, a r o m ) , 7 . 8 8 -

0 . 1 5 (m, 2H, a r o m ) ; Found: C, 5 8 . 5 6 ; H , 5 . 2 3 ; N, 7 . 8 4 ; C a l c . 

f o r C^„H^^ClN-0^S ( 5 5 5 . 7 ) : C, 5 8 , 3 0 ; H, 4 . 6 7 ; N, 7 .55%, 

The adduc t 43e was p u r i f i s c i b-y JCDlumn ohroinat;>graptty on 

s i l i c a g e l u s i n g benzene-EtOAc ( 7 : 3 ) a s y e l l o w n e e d l e s (EtOAciy 
V max; 9 

0 ,9g (30%); m .p . 8 6 - 9 0 ° ; IR (KBr) ; ^ l l730 , 1705 (two~C-OMe), 

1645 (C=0) , 1585 cm" 7'^^ 'rmtiCDClj) t02,30 ( s , 3H, - 8 0 2 3 ) ^ 3 . 4 0 -

3 . 9 1 (m, 4H, m o r p h o l i n o ) , 3 .58 ( s , 3H, OCH3); 3 .75 ( s , 3H, 

0 0 2 3 ) 4 . 0 6 - 4 . 6 1 (m, 4H, m o r p h o l i n o ) , 7 . 0 0 - 7 . 5 6 (m, 7H, a r o m ) , 

7 , 8 8 = 0 . 1 6 (m, 2H, a r o m ) ; Found: C, 5 3 . 4 5 ; H, 4 , 0 1 ; N, 7 . 1 7 ? 

C o l e , f o r C27H BrM30^S ( 6 0 0 . 2 ) : C, 5 3 . 9 8 ; H, 4 . 3 3 ; N , 6 . 9 9 % . 
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T a b l e 1 

S p e c t r a l d a t a f o r d i m e t h y l 4 , 4 - b i s m e t h y l " t h i o = l - a r D y l ( o r a c y l ) 

b u t a d i e n e - 2 , 3 - d i c a r b o x y l a t e s ( 2 l a - e ) 

CDmpound J-^max. (KBr) ( c m ^ { V N M R ( C D C 1 ) ; ^ { p p m ) 

I E s t e r CO Arom/a lpha \ 

5 CO { 

21a g i v e n i n t e x t g i v e n in t e x t 

21b 1722 , 1628 2 , 2 0 ( s , 3H, SCH^)/ 2 .35 ( s , 

1703 3H, SCH2)/ 3 .6 ( s , 3H, OCH^) 

3.85 ( s , 3H, OCH ) / 7 . 17 ( s , 

IH, o l e f i n i c ) , 7 . 2 5 - 7 . 6 5 (m, 

5 H , a r o m ) . 

2 1 G 17 2 5 , 1625 2 .30 ( s , 3H, SCH ) , 2 . 4 5 ( s , 

17 04 3H, SCH3), 3 .65 ( s , 3H, OCH3) 

3 . 8 ( s , 3H, OCH^) 3 . 9 ( s , 3H, 

OCH^)/ 7 . 5 5 ( s , IH, o l G f i n i c ) , 

6 . 8 0 - 7 . 7 5 (m, ^ ^ B , ' ^^' ^^^'^^^ 

21d 1710, 1640 2.22 (s, 3H, SCH3), 2.43 (s, 

17 30 3H, SCH^)/ 3.65 (s, 3H, OCH ) 

3.85 (s, 3PI, OCH^), 7.48 (s, 

IH, olefinic), 7.30-7.40 (m, 

m, ^'^Q^t '•-H aronr.) 

2lG 1712, 1645 2.22 (s, 3K, 5CH3), '̂"̂ ^ ^^' 

1685 3H, SCK^), 2.-;C (s, 3H, CH^), 

3.67 (s, 3H, OCH3), 3.88 (s, 

3H, OCH^), 7.67 (s, IH, olefinic 
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CHAPTER I I I 

STUDIES ON LEAD TETRACJETATE OXIDATIONS 
OF POIi^IZED KETEN S,N" AI'ID N , N - . ^ E T . ^ S 

I I I . l INTRODUCTION 

Lead t e t r a a c e t a t e (LTA) has been e x t e n s i v e l y used f o r 

t h e o x i d a t i o n s of a v a r i e t y of o r g a n i c compouncis w i t h d i v e r s e 

f u n c t i o n a l i t i e s . A number o-f i n t e r e s t i n c f r e v i e w s on t h e s e 

o x i d a t i o n s have been p u b l i s h e d . These o x i d a t i o n s g e n e r a l l y 

i n v o l v e t h e r e d u c t i o n of l e a d ( i v ) t o l e a d ( I I ) and t h e v a r i e t y 

of p a t h w a y s by •which t h i s can occu r i n c l u d e , b o t h i o n i c and fr"<?e 

r a d i c a l mechan isms , vjhich may i n v o l v e a c e t a t e ion and o t h e r 

i n t e r and i n t r a m o l e c u l a r n u c l e o p h i l e s , l e a d i n g t o a b r o a d an<^ 
2 

i n t e r e s t i n g c h e m i s t r y . Alyward h a s r e v i e w e d t h e g e n e r a l 

b e h a v i o u r of LTA t o w a r d s o r g a n i c n i t r o g e n compounds. Also t h e 

3 
r e v i e w s of t h e r e a c t i o n s of LTA w i t h h y d r a z o n e s and v ; i t h 
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oximes" have also been published. On the other hand, the 

oxidations of Imiaes, enarnines, enatninoesters and the compounds 

capable of imine-enamlne tautomerism have only recen t ly been 

s tudied. In the preceding chapter i t i s shown tha t polarized 

keten S^N- and N,N~acetals represent a novel c l a s s of funct~ 

ionalized polarized enarnines or vinylogous amides which serve 

as useful intermediates for a va r i e ty of heterocyclic compounds, 

In the present inves t iga t ion the r e s u l t s of our s tud ies on 

oxidations of a few polarized S,N~ and N/N-acetals derived from 

acetophenone and a r y l a c e t o n i t r i l e s have been described. A 

br ie f l i t e r a t u r e on oxidations of imine, enaminc and enamino-

e s t e r s with LTA has been described below. 

I l l . 2 Lead Tet raace ta te oxidations of imine, enarnines and 
enaminoesters; 

A Brief Survey 

5 Rindone and coworkers have studied LTA oxidations of a 

few morpholinoenamines derived from cyclohexanone (_1̂ ) and other 

acycl ic ketones iVo_) which afforded a mixture of products _3-£ 

(Scheme 1). The diacetoxy der iva t ive 2 was considered to be 

i n i t i a l product, which undergoes two types of t ransformations: 

an c-*'-elimination path to give N«"acetylmorpholine (^) and a 

2-acetoxyketon2. such as (4) or a l t e r n a t i v e l y a /i^-elijnlnation 
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-p3th to give compounds \-/ith an enamine-Gnol^cetate s t ruc tures 

5 or 6). The compounds of the type 5_ could then undergo an acid 

catalysed transformation to give the 2-morpholinoketone 1_ oir in 
5 

a few cases _B {Scheme 1) . The same authors have subsequently 

studied the LTA oxidation of various subst ra tes {9_ and 15) 

capable of imine~enamine tautomerism under Lev/is acid conditions 

(Scheme 15). The product d i s t r i bu t i on in these oxidations 

r evea l s that the course of the reac t ion derives m t h e i r cn'^mine 

r e a c t i v i t y . This can be explained by LTA c a t a l y s i s of the 

imino-enamino/tautomerism (22_A :;^ 22B) acting as I^wis acid. The 

enaminotorm (22B) i s oxidized fns te r by LT/V than the iminatorm 

and i t s fa te i s shown in the schone 3, Thc> 2-'acGtoxy aldehyde 

2 4 formed via o^-cleavage of i n i t i a l diacetoxy der iva t ive 23<. 

ecfuil ibriates with the s t a r t i ng mater ial _22_ t o give the 

acetoxyimine 26 and the unsubsti tuted aldehyde 27_ (Scheme 3) , 

The formation of the aldehyde _1^ and azoben^onc Vl_ in the 

oxidation of _15_ i s explained via the intermodiato 29_ and phenyl-

ni t renoid 3_1 as noted previously in the oxidation of aromatic 
7 8 a n i l s 20^ (Scheme 4 ) , '" However, only a minor par t of the 

reac t ion occurs via >c:.N~bond f i s s i o n . In a l l these cases , the 

f a s t e r oxidation of the enamine tautomer ^ver -fetva isniiie lso?T>ei; 

could bo a t t r ibu ted to extra nuclGO-philicity of i t s /3'.<:arbon 

making the a t tack eas ie r by electron deficient molecule. 
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The onamine ciitnethylanilino^^umaratG 32 h-:s boen repDrted 

to yield the pyrrole der iva t ive _36 on oxidation iv-'ith LTA anc^. no 
9 

(jC^acGtoxylated product was isolated (Schemo 5)o A mechanism 

for the dimerization involving at tack by unchanged subs t ra te 

32 on an organo-lead intermediate _33_ has been proposed (Scheme 5) . 

Later on Vernon and coworkers have i so la ted the pyrroline 

intermediate 35_ under s imi la r oxidation condit ions which afforded 

the pyrrole _36_ on treatment with acid. The oxidation ^f a 

few other anllinofumarates _32 containing e lect ron withdrawing 

subs t i tuen t s at p-posi t ion gave low yie lds of the corresponding 

oxani lates ( ^ ) as the only iden t i f i ab le products . The 

dimethyl-N-benzylaminofuBnarate 37 (R=C,HcCH„), On the other 

hand afforded a novel pyrrolone 40 besides the pyrrole _3£ and 

3_0 under the similar condi t ions . The symmetrical 2,5-dimethyi 

pyrroles (R,=Me) (_42) are also reported to bo formed in LTA 

oxidation of the corresponding ^ - a l k y l / a r y l aminocrotonates 

i^f R,=Me) while the corresponding f^-aminocinnamates 

(41, R,=Cg^Hg) yielded only very low yie lds of the corresponding 
11 2/5-diarylpyrroles (4_2, R,=CgHc-) (Scheme 6 ) . The corresponding 

aminomothylonemalonates (j4_3) were found to bo r e s i s t a n t tov/ards 

LTA oxidation. 
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in a d e t a i l e d i n v e s t i g a t i o n Dn the oxi^'^'itiDn of a s e r i e s 
t 

of N-alkylaminofum^rates (_32/ R=Me, ^ t , Pr , C^H^^/ Bu e t c . ) , 

with LTA, Vernon and covjorkers i s o l a t e d s i x t y r e s of -oroducts 

(44, 45/ 46/ 47/ 48 and £9) depending on the ox--.crimental 

12 13 1 

CDndit ions , ' Thus the ox ida t ive dimers 45_ ^X\Q\ 46̂  (R=Pr , 

cyc lo CgH-. , Bu ) wore obta ined when the enamine (_37) was 

oxidized w i th equimolar q u a n t i t i e s of LTA in dichloromethane 

and a c e t o n i t r i l e r e s p e c t i v e l y / while wi th l o s s than one e q u i ­

v a l e n t , t he dimeric i n t e r m e d i a t e _44 could be i s o l a t e d . A n 

these p roduc t s _44~_46 are o x i d a t i v e dimers of _37_ coupled through 

,' -carbon atom (Scheme 8 ) , The ox ida t ion of the conresporxSing 

N=-methyl or M-ethyl aminofumarates _37_ (R=Me, S t ) by LTA in 

d ichloromethane c o n t a i n i n g t r i f l u o r o a c e t i c ac id afforded 

h e t e r o c y c l i c p o l y e s t e r p y r r o l e s (jH) / p y r i d i n e s (_48) and p y r r o -

lO" [ "3 /2 -b j -pyr ro les (£9) R=Me, E t , Pr"^ (Scheme 7 ) . The 

p roduc t s _47_ and 48_ a re p robab ly der ived from the sane i n t e r ­

mediate _£4 s ince _44̂  was independent ly c y c l i z c d t o the 

correspon<^ing py r ro l e (42) or pyridone (ji^) in a c i d i c or basici 

c o n d i t i o n s ^ 'The coi^t^s-pofn^ing pyrrolo-=i3j.2-=-bJ—pyrrole •C49> i s 

probably formed by coupl ing of py r ro l e ( ^ ) wi th plumbylat'ed 
12 enamine ( ^ ) (Scheme 8 ) , 

From the foregoing d i s c u s s i o n i t i s appa ren t t ha t p - a l k y l / 

aryl^aminofumarates having enaminoester moio t ios and the imines 
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2 / 1^ are capab le of imine-cnainine tautomcrism vjhich afford a 

s e r i e s of i n t e r e s t i n g p r o d u c t s on LTA ox ida t i ons under varying 

c o n d i t i o n s . The ox ida t ions of enaminones by LTA have not been 

repor ted in the l i t e r a t u r e which prompted the p r e s e n t s t u d i e s 

on - ( -oxoketen S ,N-ace ta l s (5^) and eK'-oxoketcn N,N'-acGtals 

(56) having enaminone m o i e t i e s , which are desc r ibed in the 

p re sen t c h a p t e r . 

I I I . 3 Lead T e t r a a c e t a t e Oxida t ions of 3 ~ M e t h y l t h i o - 3 - a r y l / 
alkylA)en2ylaminD-l--aryl"2~prDpen-l--ones (52a~f) ; 

111 .3 ,1 RESULTS .̂MD DISCUSSIONS 

The r e p r e s e n t a t i v e c<"Oxoketen S,N~aGotals derived 

from ethylamine (52a) benzylamine (52b"C) and a n i l i n e (52d-f) 

r equ i red for t h e oxida t ion s t u d i e s were prepared according t o - t ^ 

r epor t ed prDG€<^ures from t h i s l a b o r a t o r y , e i t h e r by f^irect 

displacement method (52a-G) or by r e a c t i o n of the r e s p e c t i v e 

acetophenones wi th pheny l i so th iocyana t e in the presence of 

sodium hydride and DMF followed by subsequent a l k y l a t i o n wi th 

one eqv. of methyl iodide (5 2d-f ) (Scheme 9) ( chap te r l ) . The 

i . r . and n . m . r . s p e c t r a l s t u d i e s of these S,N= a c e t a l s 52a~f 

have shown t h a t t hey e x i s t e x c l u s i v e l y in enamino tau tomer ic 

feT?m (A) and no t r a c e of iminoform (B) could be d e t e c t e d . 



CJ 

74 

KJI 

c 

I.-

/ 
A 

% 

/ 

' >^, 

( J 

/ 

• • / 

i 
i 
: 

(7) 
/ 

\ 

- [ r 

-i.c: 

t i l 

i 1 i 

(r. 

u ) 

•v '. ) 

( , 

i 1 

I t 11 

f ~̂ . i 
I 4 

('3 
i n 

(.J 

I 

( J 
11 

- 1 

^>1 

"T" 

i .1 }̂ 

ZL" 
Si.) 

cr. 

C .-f 

\ 
t J. I 

1 1 

^ji 

-c -

/ 

o 

/ i 

ZJ7 

> -
/ 

/ 
—v-x 

I'J 

/ 

LO 
—,— _ 1 _ 

UM 

X 

03 
(^! 
Lf) 

uO 

V_J CO 

'p . 

* • 

LiJ 

i -J 

—i -

4-. 

p-j 

( I 

in 

CJ 

i n 

in 
CJ 
4 . 

I 

/ 

/ 

I > 

CJ 
/ 

\-' 

X 
CO 

CJ 1 f) LJ 

;>'. X' o 

11 I! II 

! „ U. S— 

<t < < 
' a I (VI w-1 
CNj 



75 

when t h e S , N - e t h y l a c e t a l (52a) was s t i r r o ^ ' ' w i t h 1 e q v . 3£ 

LTA in d i c h l o r o m e t h a n e a t room t e m p e r o t u r e , work-up and column 

chromatography of the r e a c t i o n mixture a f f o r d e d a w h i t e s ^ l i d 

(55%) which was c h a r a c t e r i z e d a s a c e t o x y S / N - a c e t a l 5 3a 

(Scheme 10) and no t r a c e of d i m e r i c p y r r o l e (5_4) was i s o l a t e d 

from t h e r e a c t i o n m i x t u r e * The mass s p e c t r u m (m/z 279 , 70%, 

M ) and t h e a n a l y t i c a l d a t a (c^^H-^NO^S) f o r 5_3a were i n 

Q 0 

" 5 ^ 6 •^6^5 

MeS' "SMe 

Et 

54 

ag reemen t w i t h t h e a s s i g n e d s t r u c t u r e . The inJrr'^rcd s p e c t r u m 

• = 1 of 53a in KBr showed broad band at 3 350 cm 'in.r' s t rong peaks 

ct 1750, 1695 and 1673 cm" , while in chloroforrr. i-c showed 

only two peaks at 1761 and 1686 cm" whicn M r>̂  ^ss i rned t o the 

acetoxy and aromatic ca rbonyl groups r c s -^cc r ivc ly . The n .m . r . 

spectrum (CDClo) of 5 3a showed t h a t i t e x i s t s in cnaminoform 

(53a A) in chloroform. Thus the N»ethyl p ro tons appeared as a 

t r i p l e t (3H) and a q u a r t e t (2H) a t ( S l . 0 2 n n d § 3 . 6 0 , r e s p e c t i v e l y ^ 

S i m i l a r l y the s i g l e t s it h 2.02 (3H) a n d ^ 2.20 (3H) were 

ass igned t o SMe ond ace ty l saef*^ p r o t o n s . The s i g n a l due to 
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olf i f in ic proton a tc>5 ,66 in the n . m . r . spectrum of 52a was 

absent in 5_3a, thus showing th"5t i t i s re-olaccr' by acetoxy 

group. The two m u l t i p l e t s present a t O 7 .25-7 .62 (3H) anii 

7.GO-8.21 (2H) were assigned t o the aromat ic pro-':ons. The i . r . 

spectrum of 53a in s o l u t i o n also suppor t s the cnrmino t a u t o -

- 1 merxc form. However the presence of 1697 cm band in KBr 

spectrum of 53a appears t o be due t o H-bonded acetoxy group 

or due to~ aromatic ca rbonyl group of iminotautomeric form 

(53a B ) , 

The o x i d a t i o n s of t h e cor responding S/N^-benzylacetals 

5_2b and 5 2G with LTA, under i d e n t i c a l c o n d i t i o n s a lso a f f o r ­

ded the cor responding acetoxy S ,N-ace ta l s 53b ^nc^ 53c in 45"4 

end 52'% y i e l d s , r e s p e c t i v e l y . The s p e c t r a l and a n a l y t i c a l 

'-"'•ata for 5 3b-G were in conformi ty wi th the assigned s t r u c t u r e s 

v/hich showed t h a t they e x i s t in enamino t au tomer i c forms 

(5_3b A and 5 3c A) in ch loroform. The LTA oxida t ion of the 

cor responding S ,N-an i l ino^acGta l s 52d"f s i m i l a r l y affordec^ the 

corresponding acetoxy S ,N~ace ta l s 5 3d-f in good y i e l d s , 

However t h e i r s p e c t r a l s t u d i e s demonstrated t h a t they e x i s t 

in both enamino and imino form (Scheme 10) , Thus n ,m. r . 

spectrum (CDCl^) of 5 3d e x h i b i t e d .̂  s i n g l e t (IH) a t S 4 . 5 2 , 

vjhich was ass igned t o •:?(=methine pro ton , wh i l e i t s i . r , spectrum 
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(CHCl^) showed two s t rong banrls at 1757 anc' 1697 cm" due t o 

ocGtoxy Bnd unconjugated ca rbony l groups r e s p e c t i v e l y , on the 

o ther hand the KBr spectrum of 53d exh ib i t ed sharp bands at 

3203, 1786, 1761, 1705, 1666 and 1606 cm"''' p robably due t o the 

presence 'of both tau tomer ic and other H-bonded isomeric 

spec ies in s o l i d form. However in CHCl-, 53d e x i s t s e x c l u s i v e l y 

in iminoform (5 3d B) . The probable mechanism for the formation 

of acetoxy S ,N-ace ta l s 5_3 by LTA oxidat ion of 5_2_ i s shown in 

the scheme 1 1 , The n u c l e o p h i l i c a t t a c k of cK-carbon of 52_ on 

LTA w i l l g ive the C-plumbylated adduct 5jl which decomposes 

with t h e t r a n s f e r of ace toxy group at .^('"carbon t o give 5 3 . 

Unlike p -aminofumara te s , 5_4 does not a f ford dimcric product 

by coupl ing wi th S ,N-ace t a l s 5^ , ' ' j l ternat i v e l y the nuc l eo ­

p h i l i c oxygen atom of 5^ can a t t a c k e l e c t r o p h i l i c LTA t o g ive 

0-plumbylated adduct 5_5_ which rtecomposes by t r a n s f e r of 

acetoxy group at o(-carbon t o g ive 53. Since tiie f^rm^itiDn of 

dimeric p r o d u c t s are not observed in the ox ida t ion i t appears. 

t h a t t h e l a t t e r pathway v i a o-plumbylat ion i s more probable 

(Scheme 11 ) . 

III.3.2 CONCLUSION 

The LTA ox ida t ions of o<-oxoketen^-S^iJ-acetals de r ived 

from primary (rliitinj^MfiiiThnTrtaij^ and a n i l i n e a f fo rds o<=-acGto-

xylate^-" S , N - a c e t a l s . The format ion of any ox ida t i ve dimer was 
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not obsorvcpr' in these r e a c t i D n s . Thus the <5<'-3x3"S,N=3cetals 

vjhich p o s s e s s enaminone moiety behave rTi f fercnt ly from t h e 

corrosnonding /B-subs t i tu ted^ni in^fumara tGs (enominocstGrs) 

which afford e i t h e r d imer ic p roduc t s or t he h e t e r o c y c l c s 

derived from t h e i r d imers . Our a t tempts t o i s o l o t e the d imer ic 

products under varying c o n d i t i o n s were not s u c c e s s f u l . 

111 - 4 Lead T e t r a a c e t a t e Oxidat ion of 3^ 3^-Bis(arylamino)^-l^-
^ ry l -2 -p ropen-ones (56a--d) 

I I I . 4 . 1 RESULTS AND DISCUSSIONS 

The LTA oxidti t ions of o<-oxo~N/N"°arylaminoacetals 

(5_6a-= )̂ were next i n v e s t i g a t e d * The r e q u i r e d N ,N-ace ta l s 

(5^a-=d) were ob t l i ned v ia d i r e c t displacement by the' r e s p e c t i v e 

a r y l amines on t h e cor responding <^-oxoketen~s,S"OGetals , when 

the N/N-=ani l inoacet i l s 56a was oxidized with oi( ^qv. of LT-̂  

a t room t e m p e r a t u r e , work-up and column chr-^m ^t o^rT ĥy of t h e 

r e a c t i o n mix tu re afforded l i g h t yellow co lo red s.^lid which 

was ass igned t h e s t r u c t u r e as 2-"anilino-3--p™mcthylbenzoyl=-

indole (57a) on the b a s i s of i t s i . r . ^ n . m . r . and mass s p c c t r s l 

data and e l emen ta l a n a l y s i s . Thus e lementa l an " ' lysis of 57a 

v/as in agreement wi th the molecular formula (C22H-j_3N20)y ^ ^ i l e 

i t s mass spectrum exh ib i t ed molecular ion peak nt m/z 326 (M , 

10<y/o). Another peak at m/z 207 (20-̂ ->) W^B •^bcinned due to 
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ion 5^ (M -PMe C^H.CO). The indole 57a v;3s found to be f a s t 

e q u i l i b r i r i t i n g mixture of t au tomer i c s p e c i e s '.-D on t h e b i s i s 

of i t s i . r . anc" n .m . r . spect rum. I t s i . r . (KBr) oxhibit-^p 
-1 "1 

broae band at 3450 cm and weak bands 3t 3150 rn-" 3100 cm 
t o 

due^H-bonded OH and NH s t r e t c h i n g v i b r a t i o n s . i t f u r t h e r 

showed s t r o n g bands at 1685/ 1658, 1596, 1590 cm" due t o 

unconugated H-bonded aromatic carbonyl group and C=N s t r e t c h i n g 

v i b r a t i o n s . I t s spectrum in chloroform Gxhibitcc"" broad band 

at 3450, weak bands at 3150, 3090, 1687, 1653, 1590 cm"^ 

confirming t h e presence of v a r i o u s t au tomer ic forms. The n..m-.r» 
H 

^ J 

^6-^5 

5^ m/2, 207 

spectrum (CDClo) of 57a e x h i b i t e d sharp s i n g l e t a t<o2.30 (3H') 

due t o methyl p r o t o n s whi le t h e aromatic p r o t o n s anpcirod as 

m u l t i p l e t s a t 6 6 .30-7 .50 ( l lH) and 7.50-7.G1 (2H). However th<^ 

corresponding 3-methine and NH pro tons could not be de tec ted 

in t h e n . m . r . spectrum, which i s probably due t o f a s t exchange 

between d i f f e r e n t t au tomer ic fa rms of 57a (A, B, C and D) on 

n .m. r . t ime s c a l e . The u . v . spectrum of 57a show::d absorp t ion 

maxima at A 230 ( l o g £ 4 . B 8 ) , 295 ( l o g ^ 4 . 8 7 ) ; 307 ( l o g f 
max 

4.03) nm. The 2-3minoindolGS are known to e x i s t in v a r i o u s 
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1 1 "1 A 

tr-iutomcric formS/ ' "" -jnr^ further confirm-^-ci^n oE the 
13 

Structure of 57a from i t s C n.m.r . spectrum i s unc^cr 

investig-^tion. The N/N-ocetal 56b s imi la r ly •^frjrr'̂ cr] the 

corresponding indole 57b in eCPA y ie ld , while 5Go m T̂T \ 

oxidation g^ve 25% of the corresponding indole (57G) ,a long 

with other unident i f iab le products. The LTA oxidi.tion of 

the 56d; yielded only in t rac tab le complex react ion mixture, 

from which no well defined compound could be i so l a t ed . 

The probable mechinism for the formation of 51_ from 

5_6 i s shown in the scheme 13. The C-plumbylated adduct 

5_9A formed by nucleophilic a t tack through K - c r b o n of 57, 

undergoes intramolecular r ing closure followed by a 

proton tr^ansfer to yield h i ther t o unreported 57. 

111.5 Lead Tetraaceta te Oxidation of 3-^nilino^^'3-mcthylthio~ 
2--arylacryloni t r i les (SSa-e) 

Norman and coworkers have extensively studied the 

Lead t e t r a a c e t a t e oxidations of arylhydrazones (6_0) derived 

from aldehydes and ketones which afford the corresponding 

azoacetate 6_1_ in excel lent yie lds (Scheme 14), Those azsace-

t a t e s undergo a f a c i l e cyc l iza t ion in the presence of Lewis 

acids l ike boron t r i f l u o r i d e ether ate or aluminium chlor ide 

to afford subst i tuted iirfarzo-rea:. (63) in excellent y ie lds 
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17-20 (Scheme 14) , These s t u d i e s prompter" us t D un''''crtrike 

Dxiciation of S ,N-an i l ino3cGta l s (66a°e) ^"erivc""' frcm a r y l -

O G c t o n i t r i l ' s sincc^ the b o r o n t r i f l u o r i d c ethur:!rc c y c l i z a t i o n 

of the r e s u l t i n g N-ary l iminoacc ta t c s l i k e 7_G (Scheme 21) 

should in p r i n c i p l e af ford the cor responding indole d e r i v a -

t ivesy 22 (Scheme 2 1 ) . On ox ida t ions t h e S,N=acctals 

y ie lded only the im inoace t a t e s along w i t h d imer ic p r o d u c t s . 

However a t t empt s t o c y c l i z e the i m i n o a c e t a t e s t o irxiolje 

d e r i v a t i v e s , could be achieved only w i t h t h e im inoace t a t e s 

having e l e c t r o n donat ing groups (methoxy) in the aromatic 

r i n g s . The r e s u l t s of t he se i n v e s t i g a t i o n s a r c p re sen ted in 

t h e fo l lowing s e c t i o n . 

1 1 1 . 5 , 1 RESULTS ŴD DISCUSSIONS 

The unknown S^N-aceta ls 66a--e r equ i re r ' fzsc t h e p resen t 

i n v e s t i g a t i o n were prepared by rea<±io<ie of the corr^sponcting 

a r y l ace ton i t r i l e s 64a-e wi th phenyl i s o t h i o c y a n a t e in pre-s^no-p. 

of sodium hydride in DMF followed by methy la t ion v;ith one eqv. 

of methyl iod ide (Scheme 15) , The i , r . s p e c t r a (i<Bt) of S,N-

acGtals 6 6a--g showed a medium i n t e n s i t y band between 3250-

3300 cm" due t o NH str<3tching v i b r a t i o n s whi le t h e i r n , m , r . 

s p e c t r a (CDClo) e x h i b i t e d a broad s i n g l e t betv/cen Q 6 .20-6 ,45 

(exchangeable with D„0) due t o NH p r o t o n . These data show 
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t h a t a l l S ,N-ace ta l s e x i s t in enamino tau tomor ic form (66A) 

and r u l e out t h e imino tautomGric s t r u c t u r e 66B (Scheme 15) . 

when t h e S ,N-an i l inDacota l (66a) clerivori from phenyl -

a c e t o n i t r i l e was Dxidizecl wi th one eqv, of LTA in methylene 

chlor ic le , work-up and column chromatography of t h e r e a c t i o n 

mixture af forded a so l i d ( 5 ^ ) along wi th an u n i d e n t i f i a b l e 

v iscous s e m i s o l i d . The s o l i d was c h a r a c t e r i z e d as the imino-

a c e t a t e ^ on t h e b a s i s of i t s s p e c t r a l and a n a l y t i c a l d a t a , 

Thus i t e x h i b i t e d molecular ion peak at m/z (324, 30%) ^nd 

analysed f o r C , Q H ^ , N ^ O S, The o the r peaks in. t h e wass spectruw 

of 6_7 were assigned to the r e s p e c t i v e fragments shown in t h e 

scheme 17. The in f ra red spectrum (KBr) of 6_7_ exh ib i t ed s t r ong 

absorpt ion a t 1760, 1615 and 1595 cm due t o acctoxy c a r -

bonyl and C=N s t r e t c h i n g v i b r a t i o n s and the^^ C=N appeared at 

2242 cm" as a weak ba,nd. The i n t e n s i t y of n i t r i l e v ib r a t i on 

band i s known t o be weakened when e l e c t r o n withdrawing group 
21 22 l i k e acetoxy i s p r e s e n t in t heO<f-posit i o n , ' Fur ther 

conf i rmat ion of the s t r u c t u r e of 67_ was obta ined from i t s 

n .m . r . spectruTn ^CDCl^). I t showed the d i sappearance of NH 

proton p resen t in the n . m . r . spectrum of 66a a t o 6,2-=-6,45. 

The two s i n g l e t s a t 0 1 . 6 0 (3H) and 2.25 (3H) were as.sigr>ecl t o 

•chc- prot.ons of m e t h y l t h i 3 B^n6 ace toxy methyl protrons 
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respGctivcly, while- the arom-'atic protons 3'p-pQ.<XT^d' '̂ s mult iplct 

between (9 6. 85-6.79 (lOH). 

T'lhon the cicetoto (62) VĴ S rcfluxccl with boron t r i f l u o -

ricle etheratG in e the r for prolongor" time in orc'cr t o c^t the 

indole 6^ (Scheme 16), i t remained unchanged, Hovjever, when 

the cycl izat ion of _62 was ettempted by refluxing i t d i r e c t l y 

with boron t r i f l u o r i d e e thera te (130-140") for 20 h r s , on 
a 

w o r k - u p and column c h r o m a t o g r a p h y of t h e r e a c t i o n m i x t u r e / l i g h t 

y e l l o w c o l o r e d s e m i s o l i d (70%) ŵ "3s o b t a i n e d which was c h a r a ­

c t e r i z e d a s t h e h y d r o l y s e d ^mido 65;. i t was a n a l y s e d f o r 

C-1 f-H^^Nr>0„S and i t s mass spec t rum e x h i b i t e d m o l e c u l a r ion peak 

a t m/z 300 (M" ,̂ 15°4) , and the b a s e p e a k s a t m/z 194 (100%) and 

210 (90=/^) were a s s i g n e d t o t h e i on 2 1 •^"'̂  lA r e s p e c t i v e l y . The 
- 1 

i , r . spec t rum ( n e a t ) of 69 e x h i b i t e d b r o a d band a t 3400 cm 

7 3 m/z , 194 

-7)-^V.^OH 

74 m/z , 210 

and b a n d s a t 1680 and 1660 due y NH of a n i l i d e •i.nd amide 

c-^rbonyl s t r e t c h i n g v i b r 3 t i 3 n s r e s p e c t i v e l y . I'^o u . j . i . r . 
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spcc'-rum (CDCl^) shov;Gcl a broad sinQlet (3H) n t d l . 8 0 r̂ uc to 

mcthylthio group v/hile the mult iplet between f 7 .10-7 ,70 (13H) 

was assioneci to the aromatic amirie anC anillir-o l̂ H protons. 

The formation o£ _62 i s presumed to be formed by BF^ otherate 

ass i s ted hydrolysis of 67_ involving 1,2-methylthio sh i f t in 

one o£ the steps (Scheme 18), S imi lar ly 1,2-MeS sh i f t s have 

been e a r l i e r encountered in acid catalysed hydrolysis of 

carfoinol d i th ioace ta l s ,^^ '^ '^ 

^\fter unsuccessful attempts to get indole der iva t ive 

from the iminoacotate _62/ the electroti r ia l i s.,fi"aG«tal (66b) 

derived from 3,4-diTnethoxyphenylacetonitrile vras investigated-

I t x/as reasoned that the cycl iza t ion of iminoacetate 78 to 

indole de r iva t ive would be f a c i l i t a t e d by the presence of 3.,4-

mcthoxy groups since the 4~rnethoxy group would -assist the 

elimination of acetate ion during c y c l i z a t i o n . Also the 

pos i t ive ly charged nitrogen would be s t ab i l i zed by the e l e c t -
17 ron donating effect of S-me-bhoxy group (Scheme 21). when 

66b was s t i r r e d with one eqv. of LTA at room- t<?m-'>«rature for 

1,5 hr, the react ion mixture was t r i t u r a t e d to 'jive the 

which was separated and character ized as the 

oxidative dimer (22^ (Scheme 19) (52%). The mother l iquor 

af te r evaporation gave a product which was characterized as 
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-IS iminoace t a t c 7_0. I t vjas founr! 'to be unstable, anr'' no a t t empt s 

were mac'c t o p u r i f y i t f u r t h e r . I t was the refluxeci v/ith BF_Et O 

in e t h e r f o r 0.5 h r , when the t . l . c , of the r e a c t i o n mixture 

shovrec', the formation of a now compound which a f t ^ r column c h r o ­

matographic s epa ra t ion was ch'Sracterizer! a s l-N'»phenyl-2~metrhyl'-

thio-»3-cyano-S,6-dimGthoxyinr!ole 79_ (40°^ from S,N-aceta l 6_6b; 

95% from iminoacotate 7 8 ) . I t wasanalyscrl fo r C-„H-,N_0 S anci 

exhibitcr" molecular ion peak in i t s mass^at m/z 324 (M"̂ , 100%) 

anci an i n t e n s e peak at m/z 309 (M"' ' -15) which i s probably clue t o 

ion £1_. I t s i , r , (KBr) spectrum showed a,.medium i n t e n s i t y peak 

Me 

81 vx/'z, 309 

clue t o n i t r i l e group at 2200 cm and o the r bands at 1620, 

1500^ 1500, 1485 cm" . The s t ruc t ia re of T9 was f u r t h e r o o u f i r -

med by i t s n .m . r , spectrum (CDCl^) (F igure 1 ) . I t showed t h r o e 

s i n g l e t s a t S - 2 . 2 0 , 3.78 and 3.95 (3H each) due t o me thy l th io 

and two methoxy groups r e s p e c t i v e l y . The H-4 and H"7 p ro tons 

of indo le (7£) appeared a s s i n g l e t s at O 7 .13 (IH) and ^ 6 . 5 2 

(IH) r e s p e c t i v e l y which i s in conformity wi th the s t r u c t u r e , 
25 
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^4 NMR SPECTKUM OF INDOLE 79 
FIGURE 1 » l-l ̂ "^ ^^ 

O^ 
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The higher f i e l c ' sh i f t of H-7 proton i s f'luo t o s h c i i n i n n e f f e c t 

of l=N-phenyl group. The aromatic p ro tons of l-=n-=oh nyl group 

app>.arc^i as m u l t i p l c t (5H) between 0 7 .22->7 . GO. 

I n t e r e s t i n g l y , when the c rude iminoace ta tc (20) v;as 

passccT through s i l i c a ge l column in an attempt t o 3urify i t , 

t h e clutec ' product was found t o be i d e n t i c a l wi th l -N-pheny l -2 -

me!:hylthio--3-<rTanD-5-methoxy~6-hydrDxyinaole (80) (00% from 

iminoace ta l 2§) (Scheme 20) . I t showed molecular ion peak at 

Tn/z 310 (M"̂ , lOO/o) and o ther peak at m/z 295 (M"̂ ~CH3) due t o 

d tmcthyla ted i ndo l e ion . The e l emen ta l ^ m l y s i s of 00 was in 

conformity with the molecular formula iC-„R^ .¥! O S) while i t s 
1 / 14 2 2 

•=•1 i . r . spectrum (KBr) exh ib i t ed broad band at 350.7 cm arvd- a 

medium i n t e n s i t y ban'^ at 2210 cm" due t o phenol ic OH and 

n i t r i l c s t r e t c h i n g vibr^^rtions. The s i g n a l at Q 3•70 due t o 

6=mcthoxy p ro tons in n . m . r . spectrum of 2S '^'^^ a'Tscnt in ^ 

and showed i n s t e a d two s i n g l e t s a t o 2 . 3 2 (3H) and 3.95 (3H) due 

t o SMc and 5-=methoxy p r o t o n s . The oorrespoirKaiag H'-4 and y{-l 

pro tons appeared as s i n g l e t s at 0 6.60 (IH) andb 7.07 (IH) 

r e s p e c t i v e l y while the s i g n a l due t o 1-N-phenyl arornaticr pa^^'^tia 

was present as a br-^ad m u l t i p l e t at 7 .20 -7 .68 (5H). The 

p rob ib le mechanism of the format ion of 22. "̂<^ 22 ^^^^ *he imino-=-

a c e t a t e 78 i s shown in the scheme 2 1 . B o r o n t r i f l u o r i d e 
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( ) \ / - -
L ) — < 

\ 

/ - •• \ 

Y // 
/ - \ 

C^ C> 
< J C ; 
p."j ( » > 

: i : J . 

(>j 

v-^ 

T.-

o I / ) 
\ y 

\ / 

/ 
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a s s i s t e d e l i m i n a t i o n of a c e t a t e ion assistc^' ' by ^-n^'-thoxy 

group (Scheme 21) a f fords the quinonc- methi^e intcrmerl i^te 82/ 

which on subsequent c y c l i z a t i o n y i e l d s the indole 22.' ' 'Alterna­

t i v e l y t h e i n t e r m e d i a t e Q2 undergoes demethyla t ion by water 

dur ing s i l i c a g e l column chrom=5tography t o give the co r respond­

ing 6-hydroxyindolG _80 (Scheme 2 1 ) . 

The l i g h t yellow s o l i d (A) obtained a f t e r oxidat ion of 

66b was ass igned t h e symmetrical dimeric s t r u c t u r e 72 formed 

by coup l ing of S^N-^'^octal 6 6b through i t s carbon atom (Scheme 

19 and 22) , The symmetry of the dirrker i s r c f l c c t e c ! In i t s a 

13 and C n . m . r , spectrum (F igu re s 2 and 3 ) . The c h a r a c t e r i s t i c 

i . r . band at 3310 cm of 66b was found absent in T7. The 

s t rong band a t 1600 cm" was assigned t o C=N s t r e t c h i n g v i b r a ­

t ion^ whi le t h e weak band at 2200 cm" wns assir,-ncd t o v C~N 
21 22 v/hich was in l i n e with our e a r l i e r o b s e r v a t i o n s , ' The dimer 

shov/ed in i t s n .m, r , (CDC1_) t h e s i g n a l s s i m i l a r t o t ha t of 

66b; a t ^ l . 8 5 ( s , 3H, CH3S-), 3.70 ( s , 3H, CH3O-); 3.05 ( s , 

3H/ CH3O); 6 .75-7 ,82 (m, 8H/a rom) except the s igna l due t o NH 

proton (b 6 .30 , S, IH) observed in 66b. The absence of s i g n a l 
C ^.Mi^Jti ,n.'\jiL:tijLr,^ ...j^j\y&^i:Q->^ 

bctvjeen 0 5 . 3 - 6 . 7 0 (1 

r u l e s out t he t au tomer ic i m i n o s t r u c t u r e 86. The i Icmental 

a n a l y s i s of 77 was in agreement w i th t h e molecular formula 
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FIGURE 2 I "H NMR SPECTRlW^Ur DIMER 77 
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(C2gH2 /̂̂ N^O ,̂S2) and i t s mass spectrum* Gxhibitc^"* peaks at m/z 

326 (20%,) 278 (75%) and 263 (lOCP/o) which arc probably due t o 

ions shown in the scherae 23 . -^he d e f i n i t e proof for the 

symmetrical ox ida t i ve dimer 2Z ^^^ obtained by comparison of 

,CN 
SMe 

13 
C n.m«r, spectrum of 6 6b and 72 <Figures 4 &3), Thoc< carbon of ^6^ 

( t o which n i t r i l e and a r y l g roups are a t t a c h e d ) a-)-jx:arod at 

0 93.5 ( s . ) of 66b which was absent in 72 hQt\^TGQn<> 10-^110, 

The s i g n a l due t3> 0( -<:^rbon in 22 appeared at 6 64.5 (s ) show-
3 

ing i t s Sp hydr id ized n a t u r e . The m u l t i p l i c i t y of t h i s s i g n a l 

( s i n g l e t ) in t h e off r r sonancc spc-ctra r u l e s out the tautoxncric 

s t r u c t u r e 86 s ince the 0( -carbon in 86 ehould apoc-ar a s d o u b l e t . 

The LTA ox ida t ion of S,N~acotal 6Gc de r ived from 

£•=»mcthoxyphenyJL^lcotor^itrile was next i n v e s t i g a t e d . The r cac t io r i 

fol lowed s i m i l a r course as in t h e oxida t ion of t h e cor respond­

ing dimethoxy d e r i v a t i v e 66b. \ f t c r vrorTc-up/ -the r e a c t i o n 

mixture nave the ox ida t ive r*imer 91 and the crude iminoace ta te 

90 in 6CF/0 and 34̂ 4 y i e l d s r e s p e c t i v e l y . (Scheme 2 4 ) . The 

file:///ftcr
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s t r u c t u r e D£ the dimer (_91_) was confirmee' by - r . r l y t i c n l and 
13 s p e c t r a l ( includinrj c n . m . r . ) da ta (expcrirncnc "^l). S imi l ' i r ly 

BF^ ca ta lyzed c y c l i z a t i o n of 90 under if'^cntical c o n d i t i o n s 

cjavc the cor responding l-N-"phcnyl-2-»methylthio'-3-Gyr'no-=6= 

mcthoxyindole (£2) in 92% y i e l d (from iminoacc ta to 90) 

(Scheme 24 ) . The i . r . , mass s p e c t r a l and a n a l y t i c a l data of 

9j2 were in atgreement wi th t h e ass igned s t r u c t u r e ( expe r imen ta l ) , 

I t s n .m. r . spectrum (CDCl_) e x h i b i t e d two s i n g l e t s a t O 2.4 (3H) 

andb 3.68 (3H) due t o • • » me thy l th io and mcthoxy p ro tons 

r e s p e c t i v e l y . The sign'Sls due t o H-7 and H=-5 p ro tons were 
r 

presen t at 0 6 . 3 5 (d, J=2.5 Hz, IH) and 6.8 {c^c\, J=0 Hz and 

2.5 Hz; IH) r e s p e c t i v e l y whi le the cor responding H-4 proton 

s i g n a l was merged with l=N-phenyl p ro tons which appeared as 

m u l t i p l c t between o '7«2-7.67 (6H) r e s p e c t i v e l y (Figure 5 ) , 

^̂ ĥen the crude iminoace ta te _90 was passed' th rough s i l i c a 

ge l column, no pure i d e n t i f i a b l e product could bo i s o l a t e d , 

The mechanism of t h e formation of i ndo l e (22_) from iminodcota te 

90 i s s i m i l a r to t h a t of T9 (Scheme 2 1 ) . 

vjhen t h e S,N~3cetal ,66d derivec^ from. a/4,5-=-trimethoxy-

phenyl a c e t o n i t r i l e was oxid ized wi th LTA under the i d e n t i c a l 

conr ' i t ions an<"'' the ox ida t ive dimer (94) was obtained in low 
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FIGURE 5 
, 1„ BHB SPEOTRUB Of IHDOW 92 

S(pj»> 
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y i e l d (20%). ThG s t r u c t u r e of £4 was c o n f i r m e e w i t h t h e h e l p 

of s p e c t r a l anrl a n a l y t i c a l r ia ta anr^ v/as i n anrccracnt w i t h 

t h o s e of o t h e r dinners 21 ^'^^ 2 i * F i l t r a t i o n of 94 and e v a p o ­

r a t i o n of t h e mother l i q u o r a f f o r d e d a v i s c o u s r e s i d u e (A) 

which was found t o b e a m i x t u r e of two p r o d u c t s on t i c . I t 

" 1 showed s t r o n g a b s o r p t i o n a t 1760 and 1660 cm in i t s i . r . 

s p e c t r u m . Column chromator j raphy of t h e m i x t u r e on s i l i c a g e l 

gave o n l y one p r o d u c t i n 35% y i e l d (base3 on 66d.) which was 

c h a r a c t e r i z e d a s q u i n o n e (9^ ) (Scheme 2 5 ) , On t h e o t h e r hand 

when t h e m o t h e r l i q u o r was s t i r r e d w i t h b o r o n t r i f l u r i d e 

e t h e r a t e a t room t e m p e r a t u r e , i t gave an u n e x p e c t e d i n d o l e 

96 or 97_ i n s t e a d of £8 in wh ich one of t h e methoxy group- was 

r e p l a c e d by an e t h o x y g r o u p -

MeO 

SMe 

OMe CcHc 5 5 
98 

i n a n o t h e r e x p e r i m e n t , q u i n o n e 25, w^a st i i r recT w i t h BF-j^t^O 

in e t h e r u n d e r s i m i l a r c o n d i t i o n s ^ v;hich was r e c o v e r e d 

unchanged and d e m o n s t r a t e s t h a t t h e i n d o l e 96_ (o r 92) i s a o t 

d e r i v e d from t h e 95 b u t o b t a i n e d from 93 p r e s e n t in t h e 
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r c a c t i 3 n  mixture. The s t r u c t u r e  3f 95 3nO -- 96 (3r 97) w e r e  

~ ~ ~ f i ~ n r r !  with the help sf s p e c t r a l  an$ a n a l y t i c a l  eats. The 

95 s h ~ ~ e 6  m ~ l e c u l a r  i 3n  peak a t  m/z 340 and l n a l y s e ?  f3r - 
c H N o S .  ~ t s  infr3ire6 spectrum s h ~ w s r l  s t r 3 n ~  band it 
18 16 2 3 

1660 and 1590 cmol due t s q u i n 3 n e  c a r b ~ n y l  an? C=b? s t r e t c h i n g  
-1 

v f i r s t i ~ n  w h i l e  t h e  band a t  2200 c m  was assirjnorl t 3  the 

n i t r i l e  s t r e t c h i n g  v i b r a t i ~ n .  The n.m.r. spec t rum ( ~ i g u r e  6 )  

3f - 95 shawefi a s i n g l e t  it 5 2.58 ( 3 ~ )  f l u e  t 3 m e t h y l t h i s  

pr3t3ns, w h i l e  t w s  meth3xy gr3ups appearec! as s i n g l o t s  a t  

S3.75 ( 3 ~ )  a n e  3.00 (3H) t h e  t w 3  q u i n 3 n c  r i n ~  2r3?rJtDns 

appeared a s  b r ~ a r !  s i n g l e t s  a t  66.1 ( 1 ~ )  r inds  6.31 ( 1 ~ )  

3ssigneCI t 3 the . ? a ~ m a t i c  pr 3t n s .  T h e  u l t x a v i ~ 1 ~ 1 :  s p c t r u m  

1.54) w3s i n  c s n f  x m i t y  w i t h  t h e  s t r u c t u r e  95. The inr i3 le  

( 9 6 )  - (3r - 97 ) s i r n i l ' l r l y  was ana lysed  f sr c ~ ~ H ~ ~ N ~ ~ ~ S  2°C' 

4 
e x h i b i t e d  m ~ l e c u l m  i 3 n  peak 3t m/z 360 (M , 25%) and the  

base p e o k  was presen l  a t  m/z 339 (10WA) ( ~ + - 2 9 )  which pr3- 

* a b l y  was Pue ts  i ~ n s  - 9RA3r - 99. The ir. spectrum 3f 96 
-1 

(3. 97) shme? bani! due t 3  n i t r i l e  grJup a t  2215 cm . 
CN 
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The three s ing le t s present a t 6 2.4 (3H)/ 3.35 (3H) and 3.90 

(3.H) were assignacl .to methylthiogroup and methoxy groups 

present ^t 7 and 5 (or 6) pos i t ions respec t ive ly . The 7-metho-

xy group appears at higher f ie ld due to sheilding by l-N-

aromatic r ing, A t r i p l e t (3H) and quar te t (2H) present 5t 

c* 1.35 (3H) andV) 3.9 (2H) respec t ive ly viere assigned to 5 (or 

6) ethoxy group, while the H-4 proton appeared as singlet(IH) 

ate-6.85 along with a mult iplet betxveen 07 .20-7 .71 (5H) due 

t o 1-N-phenyl arorrotic proton. The posit ion of the exchanged 

alkoxy group however could not be fixed though i t i s presumed 

t o be exchanged at posit ion 6. 

The probable mechanism for the formation of _95_ and 96_ 

(or 22) i s shown in scheme 26, The quinone (9^) can a l so , 

a r i se from 66d by the decomposition of plymbylated adduct 

(100) (Scheme 27). I t appears tha t the «thcvxy group i s 

OAc 

CN .•';Pb^0Ac)2 

MeO ^>. /^>^ ^ SMe 

y i 

1 

Tr» 
7 

.3 (iwe CgHg 

GAG 100 
Scheme 27 

95 
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incDrpontcf'^ in 2^ or 22 "through rlispl^ictmont of the o r i c i n a l 

mcthoxy group . The f a i l u r e of t h e quinonc 95_ t o unc'^crgo 

cycliz-'iition t o any of the inr loles 2 ^ or _97_ i s probably due t o 

i t s r i g i d s t r u c t u r e . The Dre id ing model shows c o n s i d e r a b l e 

s t c r i c r e p u l s i o n between N-phonyl and methoxy group of 95. 

The LTA ox ida t ion of S ,N-ace ta l (66e) der ived from 

p - c h l o r o p h e n y l a c e t o n i t r i l e under s i m i l a r c o n d i t i o n s gave two 

s o l i d p roduc t s which were c h a r a c t e r i z e d as the imminoacetate 

(48%) _105 and the o x i d a t i v e dimer _106 (47%) (Scheme 2 0 ) . The 

subsequent a t t empts t o c y c l i z e 105 t o the cor responding 

6 - ch lo ro indo l e (107) under d i f f e r e n t a c i d i c c o n d i t i o n s were not 

s u c c e s s f u l . Only t h e unreacted s t a r t i n g m a t e r i a l was recovered , 

111 ,5 .2 COMCUJSION 

The LTA o x i d a t i o n s o£ S / N - a c e t a l s derived from a ry l 

a c e t o n i t r i l e s y i e ld bo th iminoace t a t e s and dime^ric o x i d a t i o n 

p r o d u c t s . Attempts t o i s o l a t e im inoace t a t e s e x c l u s i v e l y in 

t h e s e ox ida t ions by vary ing t h e r e a c t i o n c o n d i t i o n s were not 

s u c c e s s f u l . The iminoace t a t e s der ived from S^N-aceta ls (66b-»d) 

having methoxy groups in t h e a r y l r i n g could be c y c l i z e d t o t\)e 

cor responding i ndo l e d e r i v a t i v e s in good y i e l d s . However the 

corresponding iminoace t a t e s der ived from S/N-acetals. (66a & 66o) 

i./ith no a c t i v a t i o n in t h e a ry l r i n g f a i l e d t o c y a l i z ^ t o t h e 



o 

117 

l O 

CiO 

c ^-

-y (/) 

< 1 
3 

• " " - ' ' - ^ • - - / • ' f ' " ^ , , 

1 c 'Z. 
CJ 

~u 
CO 
C J 
Y~^» 

\ 
4s o 

< 

«~J 

00 

E 
(V 

a. 

C/1 

\ 

x 

C/) 

:r. 
CiJ 

• o 

C J 



118 

CD 

E 

u 



119 

ra 

r. 

(.n\ 

t.oi 

-?-—CT-

LOl 

(J 

a> 

O 

X 

o 
< 
(.3 

ti 

X 



120 

corresponrling indole fiorivatives. The BF-, cnt-'̂ lyzGc"' cycliz^i-

t i ons of the- iminoacetatcs 10^, 22 '"'"'''̂  2^ ^^ "^"^-^ rcsocct ivo 

inrlolcs 7_9/ ^ / 22u ^^'^ 2j^ provii-les a novel ap^ro'^ch to inrlolo 

c'orivativGS via ca t ion ic cyc l iza t ion of the corresponding 

l ,3-<3iaryl-l-azaallyl c'artaonium ions which arc not reporter^ in 

the l i t e r a t u r e . ' ^ . X < ^ v ^ . ^ ^ 7 cu.^ 5o) 
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I I I . 6 EXPERIMENT \L 

Melt ing p o i n t s were r'otcrmino'^ on a ' B o ^ t i u s ' appirvitus 

(marie in Germany) anr̂  a re uncorrecter ' ' . The i . r . rn'"" u . v . 

spcc t ro v;ere recorfier' on "Perkins-Elmer 297" inr" "B^^ckmin 26" 
1 

spectrrophotometers r e s p e c t i v e l y . The H n . m . r . s p e c t r a were 

recorfier* on v a r i a n EM-390 spec t romete r us ing TMS as an i n t e r n a l 

st^ncMrc' and t t e chemical s h i f t va lues are expressed i no ipp i^ )* 

The r e a g e n t s 

The reagent lead t e t r a a c e t a t e (LTA) was preparer' ' before use 

accorciing t o the repor ted method. A 50% suspension of sodium 

hydride vras used , Dim> t h y l f ormamido was d r i e d over l ime , 

Mcthylf^ne chloride? was d r i ed over calciuTn c h l o r i d e . 

The s t a r t i n g m a t e r i a l s 

The commercial samples of acctophenone/ _g-mcthylacctophcnone, 

^p-chloroacetophenone, p h e n y l a c o t o n i t r i l e ( 6 4 a ) , 'i-mothoxyphonyl-

a c c t o n i t r i l e ( 6 4 c ) , 3 / 4 -d ime tboxypheuy lacc ton i t r i l c (64b) 

3 , 4 , 5 - t r i m c t h o x y p h e n y l a c e t o n i t r i l e (64d)^ 4«<:hlo3:o-L>heT>ylacrtor>i-

t r i l o (64e) othylamine s o l u t i o n (40%), were used v/ithout 

p u r i f i c a t i o n . 

The commercial samples of a n i l i n e , 2"'*^^^"^'''^"^/ 2""^'^^^^'^^'^'^' 

bonzylomine were p u r i f i e d be fo re u s e , 
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23 
The phenylisothiocyanatG, b . p . 90'̂  (10 mm) v/as prepared 

accortling t o the standard method, 

The ke ten-S/S-aceta ls : 3, 3-bis(methylthio)-l"-phenyl-2-pr3pen-

l-one, m.p. 93° anri 3,3-bis(methylthiD)-l~(j2-r"ethylphGnyl)-2-

propcn-1-one, / m.p. 104-5" viore prepared accordincj to the 
29 method reported e a r l i e r by react ing one eqv. of the respect ive 

ketone with one eqv, of carbon disulf ide and two cqv. of sodium 

t^-butoxide in dry bcnaene, f:>llowed by a lky la t ion with two eqv. 

of methyl iod ide . 

The kcten-S^N-acetalsi 3-ethylamino~3-m<sthylthio-l"phenyl-2-

propcn-1-one (52a) , viscous o i l ; 3--bGnzylamino-3-mcthylthiD-l-
31 

phcnyl-2-propen~l-one ( 5 ^ ) , m.p. 58" and 3-bGn2ylaT\inD-5-
31 methylthio-l-C2-methylphenyl>"2-proper>-l-one (5_2c), m.p. 67" 

were prepared according to reported nrethod by refluxing the 

respect ive keten S,S~acctal (1 eqv.) with appropriate amine 

( ..r eqv.) in ethanol (95%) for 15-20 hr . 

The keten"=S,N->acetalsi 3~aniiino«-3-mGthylthio-l~(2='nnethylj>heuyl) 

2-propen-1-one (52d)y. viscous l i qu id ; 3«-anilino"3--met:hylthio-
30 l-phenyl-2-propen-l-one (52e), m.p. 56-57" and 3-:>nilin-o-3~ 

30 

methylthio-l">(2"=chlorophenyl)-2-propen-l"Ono (52f)/ m.p. 77" 

and the unknown ones (66a°e) were prepared by the general 

method described below. 
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Gcnoral mothoc! for the preparat ion of keten S/N-acctals (52d-f) 

an'-''. (66a--£) by the reaction of ac t ive mothylcnc compounds with 

phenyl isothiocyanatet To an ice cooler' and well s t i r rer ' sus­

pension of soriium hydride (2.4g, 0,15 mol) (washed 2 times with 

dry benzene) in dry dimethylformamide (50 ml), a solution of 

active methylene compound (0,05 mol) in dry dimethylf ormamide 

(25 ml) was added dropwise during 0.5 hr . A solut ion of phenyl 

isothiocyanatc (0.05 mol) in dry dimethyl formamide (25 ml) was 

then added and the react ion mixture was fur ther formamide (25 ml) 

was then added and the react ion mixture was fur ther s t i r r e d for 

1.5=2 hr, follower! by subsequent addition of methyl iodide 

(0.05 mol) in 25 ml of dry dimethylf armamide, After fur ther 

s t i r r i n g f or 2 hr, the react ion mixture was poured over 

crushed ice , neutr3lized with d i l u t e acet ic acid and extracted 

with chloroform (2x100 ml). The chloroform layer was washed 

v;ith vjator (3x100 ml), dried (Na SO,), and concentrated to give 

crude S,N-acetals (52d°f) and (66a--e) which were e i the r p u r i ­

fied by c r y s t a l l i z a t i o n ^ or by passing through s i l i c a gel 

column using benzene/hexane ( l i l ) as e luent , The physical and 

spectral p roper t i e s of the unknown keten S/N—'^actals {66a-e) 

are described below, 

3-°Anilino-3°mothylthiO"2-phenylacrylonitrlle (66q) ^ was obtained 

as yellow solid in 84% (9,5g) y ie ld ; m.p. llG-120"; i . r . (KBr) 
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• \ - 1 1 !'•' 

^jraax; 3290 (NH) , 2200 (CN) cm ; H - n . m . r . (CTXTl^;''- 2 , 2 0 ( s , 3H, 

SCH3); 6 .45 ( s , IH, NH), 6 . 9 0 - 7 . 4 0 (m, ICH, c r o m ) ; Founr!: C, 

7 2 . 3 G , H, 5 . 0 5 , N, 10 .75 c a l c . f o r C^gH-j_^N2S ( 2 6 5 ) : C, 7 2 . 1 8 , 

H, 5 . 2 6 ; N, 10.52?^. 

3 " a n i l i n o - 3 - m e t h y l t h i o - 2 - ( 3 , 4 - d i m e t h o x y p h e n y l ) ° a c r Y l 3 n l t r i l e 

( 6 6 b ) , was Dbta inoe a s a y e l l o w s o l i d , m , p . 1 7 2 - 7 4 " , i n 74% 

(12g> y i e l d ; i . r . (KBr) ""V max: 3300 (NH), 2190 (CN) cm" ; 

H = n . m . r . (CDCl ) : 6 2 . 2 0 ( s , 3H, SCT^)? 3 .65 ( s , 3H, OCH^), 

3 .75 ( s , 3H, OCH^), 6 .35 ( s , IH, NH), 6 . 6 0 - 7 . 3 0 (m, OH, a rom) ; 

Found: C, 6 6 . 4 5 ; H, 5 . 6 3 ; N, n .29%; C a l c . f o r C,oH.oN^OoS ( 3 2 6 ) ; 

C, 5 6 . 2 5 , H, 5 . 5 2 ; N, 8.58^4. 

3 ° A n i l i n o - 3 " m c t h y l t h l o - 2 - ( 4 ~ m G t h o x y p h e n y l ) ° - a c r y l o n i - . r i l e ( 6 6 c ) , 

was o b t a i n e d a s a y e l l o w s o l i d , m.p- 1 0 5 - 0 " , i n lO'L (I0.36cj> y i d 

- 1 1 
i . r . (KBr)"J max; 3240 (NH) , 2190 (CN) cm ; H = n . m . r , (CDCl^) 
r 

b 2 . 1 0 ( s , 3H, SCH3); 3 .7 0 ( s , 3H, OCH^); 6 . 2 0 ( b r , IH, NH, 

cxchancjcable w i t h D O ) ; 6 . 6 0 - 7 . 4 0 (m, 9H, a r o m ) . Found: C, 

6 0 . 7 2 ; H, 5 . 6 2 ; N, 9 , 6 0 ; C a l c . f o r C:^^H^g^N20S ( 2 9 6 ) ; C, 68 .91 ) 
H, 5 . 4 0 ; N, 9 .45%. 

3 - A n i l i n o - 3 - m e t h y l t h i o ° 2 " ( 3 , 4 , 5 - t r i m e t h o x y p h c n y l ) " Q c r y l o r t l t r l , _ I 

(66cl_), was o b t a i n e d a s a y e l l o w s o l i d , m . p . 144=-6'^ in 8(^0 

( 1 4 . 2 4 g ) y i e l d ; i . r . (KBr) ^}max: 3040 (NH) , 2200 (CN) cm"*-*; 

1 
H-

= n . m . r . ( C D C l 3 ) : S 2 .25 ( s , 3H, SCH3); 3 .65 ( s , 6H, two(iqH-j) 
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3.75 ( s , 3H, OCH^); 6.55 ( s , 2H, arom); 6 .02-7 .32 (m, 6H; 

5H aromatic and l^H); Found: c^ 6 4 . 2 1 ; H, 5 . 4 5 ; N, 7.06%; 

Ca lc . for C^gH2QN20S2 (356) : C, 64 .04 ; H, 5 . 6 1 ; N, 7.36r.. 

3° /Wi i l ino-3-methy l th io-2- (4~chlor3^henyl^^^acry l3n i t r l l e ( 6 6 e ) , 

was obtained as a yel low s o l i d , m.p. 143-50* ^n 50% (7.51g) 

y i e l d ; i . r , ( K B r ) y max: 3280 (NH), 2190 (CN) om" ; H-n .m.r . ' 

( 0 0 0 1 3 ) 1 ^ 2 . 1 5 ( s , 3H/ SCH-j); 6 .10 ( s , IH, NH, Gxchangcable 

v^ithD^O)* 6 .70 -7 ,35 (m, 9H, arom); Found: c, 62 .70 ; H ,4 .42 ; 

N, 9.09%; c a l c . f o r Cj_^Hj_3N2Sel (300 .5 ) ; C, 6 2 . 0 9 ; H, 4 .26 ; 

N, 9.31%, ' . '. . 

The knox-m ke ten N ,N-ace t^ l : 3 / 3 - b i s { a n i l i n o > - l - p h e n y l - 2 -
30 

propen-l~one (56b) , m.p. 132-33°; and t h e unknown keten 

N,N->acctals (56a, c-r]) wcro prepare^" according t o the General 

method desc r ibed below. 

General method f o r the p r e p a r a t i o n of keten NyN-acctal^ 

(56a -d ) ; h s o l u t i o n of r e s p e c t i v e keten S,S~aGetal (0.5ias,vDl) 

and t h e a p p r o p r i a t e a n i l i n e (0.025 mol) in g l a c i a l a c e t i c a c i d 

(20 ml) was rof luxed for 5-8 h r . The so lv3n t was removed 

under reduced p r e s s u r e , t he r e a c t i o n mixture was d i l u t e d with 

water , e x t r a c t e d with e t h y l a c e t a t e . The organic l a y e r was 

dr ied (Na„S0.) and concen t r a t ed to give crude N,N-ace ta l s 

(56a -d ) , which were p u r i f i e d by column chromatography over 
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slliC'T o e l usinrj 5-10?^ Etoi\c $ hexane as e l u c n t , The phys i ca l 

anci spoctrci l data, of t he unknown keton N,N-acotr!ls (56a, c^-d) 

arc flescriberl below, 

3^3 ' -Bis (an i l ino) - l~(p~methylphenyl )~2-propen" l"one (56a ) , was 

obtained as whi te s o l i d , m.p. 165°; in 75% (2,46-21) y i e l d ; 

i . r . (KBr)>|)max: 3250, 3200 (NH); 1600 (CO) cm'"'^; "''H-n.m.r. 

(CDCl3);D 2 .30 ( s , 3H, CH3); 5 .58 ( s , IH, v i n y l i c ) ; 5.30 ( b r , 

s , 2H, tv;o, NH, exchangeable wi th D-O); 7 .00-7 .65 (m, 14H, 

arom); Found: c , 80 .32; H, 6 . 2 1 ; N, 8,39%; c o l e , f o r C22H2QN2O 

(323) : C, 8 0 . 4 0 ; H, 6 ,09 , N, 8.53%. 

3, 3 ° 3 i s ( p - t oluidino)~l--phenyl-2-ffrogen---l~one -CS^Sc), was obta ined 

as white s o l i d , m.p. 150-51" in 70?^ (2 ,4g) y i e l d ; i . r . (KBr) V 

max: 3450, 3200 (br NH) ; 1615, 1605 (CO) cm""^; •^H-n*-m.r,-(mr;l ) ; 

5 2 . 2 0 ( s , 3H, CH3); 2.30 ( s , 3H, CH^); 5 .40 ( s , IH, v i n y l i c ) ; 

6,40 (br s , 2H, two NH, exchangeable w i t h D - O ) ; 7 .00 -7 .30 , 

7 ,50-7 .75 (2 m, 13H, arom); Founds C, 8 0 , 9 1 ; H, 6 ,22; N, 8,32% 

Calc . for C23H22N2O (342) : C, 80 .70 ; H, 6 . 4 3 ; N, 0.10?^., 

_3 ,3°3 i s (p~an is id ino)° l -pheny l -2~propen- l~one 1566}^ was ob ta ined 

as \%rhitc s o l i d , m.p. 128-29° in 68% (2.54g) y i e l d ; i . r , (KBr) 
\ - 1 1 

V m-ax: 3350, 3300 (NH); 1605 (CO) cm ; H-'n.m,r, (CDCI3); 

O 3,00 ( s , 6H, two OCH3); 5.35 ( s , IH, v i n y l i c ) ; 6.20 (ht, s , 

2K, two NH) ; 6.80-»7.GO (m, 13H, arom); Found: C, 73 .96 ; H ,5 .62 ; 
N, 7.65%; C a l c . fo r C23H22N2O3 (374) : C, 7 3 . 7 9 , H, 5 ,08; N, 
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Oxir'ation of 3"Qryl/3lkyl/bcnzyl=amino°3--mcT:hyl-'chiD"'l'-3ryl°-2--

propen-1-ones (52a-f) wi th 1G3C"' t c t r i a c e t a t e ; g-;^ncral 

Pr3cc'"'urc; "^o the ice coDlec' suspension of Icc^ r ^ t r i a c o t 3te 

(LTi^) (4 ,430/ 0*01 mol) in d ry methylene c h l o r i d e (CH2CI2)/ 

o s o l u t i o n of kcten S ,N-acota l 52_ (0 ,01 mol) was ar\"od slowly 

(15 lain) wi th s t i r r i n g and s t i r r i n g con t inue^ a t room tempera­

t u r e f o r 2 hr ( r e a c t i o n monitored by t i c ) . Mhen t i c showed 

the d lsappe^rencc of s t a r t i n g m a t e r i a l , a few drops of e t hy l ene 

g lyco l was adr^ed t o the r e 3 c t i o n mixture ( t o ^''istzxjy t h e exces s 

of LTA p r e s e n t ) and i t was then poure-^ in t o co ld water^ 

ex t rac ted with chloroform (3x100 ml) , the combined, organic 

l a y e r IIJQS washed with water (2x100 ml ) , airier' (Ma^SO^^), and 

concen t ra t ed t o give c rude r e s i d u e s , which were pur i f i ed by 

column chromatography over s i l i c a gel us ing benzene: hexarte 

(1:1) as e l u e n t , t o give the pure a c e t a t e s (53a«f) whose 

phys ica l and s p e c t r a l d a t a 3re descr ibed below, 

2°iV:;ctoxy"3~ethylamino°3°methYlthiO"l-phenyl"2°propen"l°orte 

(53a) , was obta ined as a whi te s o l i d , m.p. 19n=-99°, in 55% 

y ie ld ( 1 . 5 3 g ) ; s p e c t r a l d a t a i s given in t e x t . Found: C, 

60.12; H, 6 , 2 5 ; N/ 4.35%; C a l c , f or C^^H^^NO^S: (279) : C,6(5.21 

H, 6,09? N, 5.01%. 
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m/z ; 341 ( M " ^ ) ; Found: C, 6 6 , 6 5 ; H, 5 . 4 1 ; N, '1.35'ii C : I 1 G . f o r 

C^gH^gNO^S ( 3 4 1 ) ; C, 6 6 . 8 6 ; H, 5 . 5 7 ; N, 4 . i a / o . 

2° ' / i cc toxy°3°an i l inD~3"methy l th iD~l -phenyl -»2- -prDpc n - l - o n e ( 5 3 e ) , 

was o b t a i n e d a s a v/hi te s o l i d , m .p . 143-5* ' , i n 40'"'', ( l , 5 6 g ) 

y i e l d : i . r , ( K B r ) y max; 3412 (NH); 1665, 1601 cm""^; • ' 'H-n.m.r. 

'.^1.' 
0 
II (CDCI3) : ^ 1.95 ( s , 3 H , SCH3); 2 .05 ( s , 3 H , C H ^ - C - ^ O ) ; 7 . 1 0 - 8 , 0 0 

(m, lOH, a r o m ) ; m/z ; 326 ( M " ^ ) ; Found: C, 6 6 . 0 4 ; H, 5 . 9 8 ; N, 

4 .11% c a l G , f o r C^gH^^NG^S ( 3 2 6 ) ; C, 6 6 . 2 5 ; H, 5 .G2; N, 4 .29%. 

2_ ;^ /c^Gtoxy"3 ' "an i l ino°3°rne thyl th lo- - l ° (p"Chloro-phenyl )"2-propen- -

l°;onc (5 3 £ ) , v;^s o b t a i n e d a s a w h i t e s o l i d , m . p . 101=3° , i n 

47% (1.69cj) y i e l d ; i . r . (KBr) :V max; 3320 ( b r NH) ; 1720, 1630 , 

1640 cm"' ; H - n . m . r . ( C D C l o ) ' 0 1 . 7 0 ( s , 3H, SCH-.); 2 .15 ( s , 3H, 

CH^); 2 .15 ( s , 3H, CH2«<:~0); 5 . 2 0 ( s , 0 .5H, m e t h i n c ) ; 7 .20=.n .20 

(m, 9H, a r o m ) ; m / z : 361 .5 ( M " ^ ) ; Found: C, 5 9 , 6 1 ; ' I , 4 . 6 0 ; N, 

3.75%; CalG. f o r C^^H NO SCl ( 3 6 1 , 5 ) : C, 5 9 . 7 5 ; H, 4 . ^ 2 ; N, 

3.07%. 

O x i d a t i o n of 3 , 3 - B i s ( a r y l a m i n o ) - l = a r y l = " 2 - p r o p e n ~ l - o n e ( 5 6 a - c ) 

w i t h l e a d t e t r a a c e t a t e : F o r m a t i o n of 2 = - a r y l 3 m i n o " 3 - a r o y l i n d o l e s 

( S ^ a - c ) : G e n e r a l P r o c e d u r e : A s o l u t i o n of k e t o n N , N - a Q e t a l s 

(5,6) ( 0 . 0 1 mol) i n 20 ml d ry CH2CI2 was s l o w l y acv^od (15 fnin) 

t o w e l l s t i r r e d and c o o l e d s u s p e n s i o n of LTA (6 ,65 ' : ; , 0.0;l5 mOl) 

i n ^''ry CH2CI2 (30 ml) and t h e r e a c t i o n mix tu re -r^s s t i r r o d a t 
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room 'cGmperature fo r H-lO hr , when t i c shower' t h e r-isappearence 

of s t a r t i n c m a t e r i a l . A few drops of e thy lene n l y c o l v/as arlrled 

t o the r e a c t i o n mixture and i t was then pouror' i n t o cold wator^ 

e x t r a c t e d wi th CH^Cl^ (2x100 m l ) , t h e combined e x t r a c t washed 

\ j i th water (2x100 m l ) , dr ied (Na SO,) and concen'cratcd t o give 

t h e r e s i d u e s , v;hich viere p u r i f i e d by column chromatography 

over s i l i c a gel u s ing 5-lC% EtOAc-hexane as c luen t to give the 

pure indo les (57a-c) as white s o l i d s , whose p h y s i c a l and 

s p e c t r a l da t a are descr ibed below. 

2~ / \n i l ino~3 ' - (2 - to loy l ) - in r ' o l e ( 5 7 a ) , was obtained as white 

s o l i d , m.p. 106-=-7°; in SCF/O (1.63g) field: s p , - c t r a l do ta ^descri­

bed in t e x t . Found: c , GO,82; H, 5 .69 ; N, 8.43%, C ^ l c , for 

'-^22''^in'^2° (226) ; C, 8 0 . 9 3 ; H, 5 .52 ; N, 0.58%. 

2-Anil in o-3-benzoyl indo le (57b) , was T^tained -as a i.'riiite sol i ' ? 

m.p. 93°, in 60% (1.87g) y i e l d ; i . r . ( K B r ) V max: 3 ' ! 5 ( b r ) , 

- 1 1 ^ 

.3160, 3060, 1690, 1650, 1595, 1500cm ; H-n.m.r . (CDCl^) ; 6 

7 . 0 0 - 7 . 9 0 (m, arom); m/z; 312 (M"^) ; Found; C, L0.60; H, 5 . 3 1 ; 

N, 0.793^0 C a l c . for C2iH^^N 0 (312) : C, 30 .76; H, 5 .12 ; N, 

0.97%. 

2"(p-m6fchylanilino)"3"benzoyl-=5-methylindolo (57^_), was ob ta ­

ined as a white s o l i d , m.p. 136°, in 25% (O.OSg) y i e l d : 

i . r . ( i a 3 r ) ^ / max: 3400 ( b r ) , 3150, 3060, 1670, 1650, 1605 cm""''; 

file:///jith
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•'•H"n.m.r.(CDCl3) : 6 2,32 (br S, 6H, twoCH^) ; 7 . 0 0 - 7 . 7 0 (m, 12H, 

arom) ; m/z: 340 (M' '"); FDund: C, n i . 3 5 ; H, 5 .62; H, ?'.40; Ca lc , 

f o r C23H20N2O (340) : C, 81 .17; H, 5.GO; M, 0o23-^ 

QxidatiDn of 3- 'anilinD"3-°methylthi9-^2--arylacryl3nltriles(^6a_-»g) 

wi th lead t e t r a a c e t a t e ; General proceclurei 

To a wel l cooled and s t i r r i n g suspens ion of LTA^94.43g, 0.01 

mol) in dry CH2CI2 (25 ml ) , a s o l u t i o n of S,N-acGtal (^6a-e) 

( 0 , 01 mol) in 25 ml of CH2CI2 was added dropwise (15 min) and 

s t i r r i n g cont inued f o r 1-4 hr ( t i l l t h e disappe<>rcnce af start>» 

inc; m a t e r i a l on t i c ) , A few drops of e thy lene g l y c o l was 

added t o the r e a c t i o n mixture ( t o d i s t r o y the excess of LTA 

p r e s e n t ) and i t was then poured i n t o cold wate r , e x t r a c t e d with 

CH„Cl2(2xlOO ml ) , washed t h e combined e x t r a c t i o n with water 

(2x100 ml ) , d r i ed (Na^SO.) and concen t r a t ed t o cjive crude 

r e s i d u e s from which, pure p roduc ts were i s o l a t e d c i t h e r by 

r e c r y s t a l l i z a t i o n or by column crhrr>matorfraphy as mentioned 

below. 

The iminoace ta t e ( 6 7 ) , was o b t a i n e d , a f t e r column chromato-

graphy over s i l i c a g e l using hexane: EtOAc (9 :1) a s e iuor* -as 

p a l e yellow s o l i d , m.p. no»01°, y i e l d : 1.7g (52%); ( s p e c t r a l 

da ta descr ibed in t e x t ) : Found: C, 66 .47 ; H, 4 . 7 5 ; N, n.9CP/.; 

C a l c . f o r C-̂ _„H N2O S (324) : C, 6 6 , 6 6 ; H, 4 . 9 3 ; N, r-.64%. 
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Tre_atment of the IminoacGtate (67) \\fith B o r o n - t r i f l u o r i r l e e t h e -

r a t e ; Formation of the amide ( 6 2 ) : The iminoacGtatc- (oJ) ( Iq , 

0.003 PADl) in BF3-Et20 (10 ml) vjas h e a t c " at 130"l-!0° for 20 h r . 

The r e a c t i o n mixture was then poured i n t o cold v/atGr, n e u t r a l i ­

zed w i t h sodium b i c a r b o n a t e , e x t r a c t e d with CHC1_ (2x50 ml ) , 

washed the combined e x t r a c t with wa te r (2x50 ml ) , d r i e d and 

concen t r a t ed t o g ive a crude r e s i d u e , which was p u r i f i e d by 

column chromatography over s i l i c a g e l us ing hexane/EtOAc (9:1) 

as e l u e n t , t o g ive the amide (69_) as a p a l e coloured semiso l id , 

y i e l d 0.63n (70%); s p e c t r a l d a t a given in t e x t . Found; C^64.21; 

H, 5 . 5 1 ; N, 9 ,12; C a l c . for C-.H.,N^0„S (300) : C, 64 ,00 ; H, 
I D l b 2. 2. 

5 . 3 3 ; M, 9.33%. 

LTA oxida t ion of 3, 4-dlmethoxy°S,N°aceta l (66b) follo-wod by 

usua l work-up as desc r ibed above gave v iscous r e s i d u e , which on 

t r i t u r a t i o n with hexane gave the dimer {TV) as amorphous s o l i d , 

m.p. 155-7" . y i e i d 1 69g (52%); ( s p e c t r a l da ta in t e x t ) ; Pound: 

C, 65.85%, H, 5 .47 ; N, 0.94%; C a l c . fo r Q^^^^Y\^O^^S^ (650) ; C, 

66 .46 ; H, 5 .23 ; N, 8.61%. 

l '-N-phonyl-2-methylthio~3--cyano°'5,6-dimethoxy°-indole (79)^ was. 

p repared by r e f l u x i n g t t e mother l i qu or content ( i . e . crude 

iminoaceta 1 7^ , 1.71g, 45%) of the above r e a c t i o n mixture with 

BFo-=-Et„0 (5 ml) in e t h e r (15 ml) fo r 0.5 hr? followed by work-up 

file:////fith
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by pouring the resul t i tT: ! r e a c t i o n mixture over cold, v/otcr, 

n e u t r a l i s i n g with sod, b i ca rbona te e x t r a c t i o n wi th chloroform. 

The pure i n d o l e (22) was obta ined by column chromatographic 

p u r i f i c a t i o n was white so l ids m,p. 146-7" y i e l d 1.30g (95%) 

(40;^ based on 66b) s p e c t r a l d a t a descr ibed in t e x t ? Found: C, 

6 6 . 5 3 ; H, 4 . 7 2 ; N, 8.74%; C a l c . f o r CTOK.^N^O^S (324) , C, 

66 .66; U, 4 . 9 0 ; N, 8.50%. 

l-"N"phenyl-2"methylthio-3-'cyano-5-methoxy°6-^hydroxyindole (60) 

was obta ined when the mother l i quo r con ten t ( i . e . c rude 

iminoacGtate 2£) ^^ ^ he above r e a c t i o n mixture was subj€cte<3- t o 

column chromatographic p u r i f i c a t i o n on s i l i c a g e l us ing 25% 

bcnzene/hexane mixture a s e l u e n t . The pure hydroxy indo le was 

obtained as a pa le co loured s o l i d , m.p . 115-=6°C y i e l d l . l l g 

(80%), s p e c t r a l da ta in t e x t . Found: C, 65 .66 ; H, 4 . 6 4 ; l^, 

8.89 c a l c . for C ,̂7Hĵ ^N2*^2^ (310) , C, 65 .80 ; H, 4 . 5 1 ; N, 9.03%. 

LTA ox ida t ion of 4-methoxy S,N-aceta l ( 6 6 c ) , followed by usual 

work~up gave v i scous r e s i d u e , which on t r i t u r a t i o n v i t h hexane 

gave the dimer (91) as whi te so l i d , m.p. 140°; y i e ld 1.77g (66%); 

\ - I I 

i . r . (KBr )V max: 2195 (CN), 1615, 1605, 1595 cm ; H~n.m.r. 

(CDCI3) : S 1.S2 ( s , 3H, SCH^); 3.80 ( s , 3H, OCH3); 6 ,80 -7 .70 (m, 

9H, arom); '^^C-n.m.r, (67.89 MHZ, C D C l g ) : ^ ! ^ (q, SCH^)? 55 (q^ 

OCH3); 65 ( s , C-CN); 113 .8 , 119.8 , 125, 129, 131 (each d, arom), 

123, 147, 161 (each, s , arom); 116.5 ( s , C=N), 158.5 ( s , ^ = N ) ; 

Found: C, 69 .25 ; H, 5 ,19 ; N, 9.35%, C a l c . f o r C^^H^QN^^O^S^ 

(590) : C, 69 .15 ; H, 5 .08 ; N, 9.49%. 
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l"N°"phGnyl°2-methylthi3--3~cyano~6~meth3xy"ind3le (92 ) , was 

s i m i l a r l y prepared by re f luxing the mother l i q u or con ten t 

( i . e . crucle iminoace ta l 9^/ 1.30g, 37%) of the alcove r e a c t i o n 

mixture with BF^-Et^O in e t h e r for 0.5 h r , follovjec! by usua l 

wor]c-up a s descr ibed above. The pure i n d o l e (_92) was o b t a ­

ined as whi te s o l i d , m.p. 114-5" y i e l d : l.OOg (92%) (34% 

based on 6 6c) i . r , (KBr) Vmax: 2210 (CN) cm" ; H-^n.m.r. (CCl^) : 

5 2 .40 ( s , 3H, SCH3); 3.65 ( s , 3H, OCH3); ^'"^^ ^'^'' "^ '̂ arom) ; 

6.00 (dd, IH, arom); 7 .20-7 ,67 (m, 6H, a rom): m/z; 294 (M"^); 

Found: C, 69 .27 ; H, 4 . 9 0 ; N, 5.33%; C a l c . for C^̂ ^Hĵ ^N^OS 

(294 ) : C, 69 ,38 ; H, 4 .76; N, 9.52%. 

LTA oxida t ion of 3 ,4^5^tr lmethoxy S^N-acotal ( 6 ^ ) , follovied by 

usua l v.'ork-up s i m i l a r l y gave a v i s c o u s r e s i d u e , which on t r i ­

t u r a t i o n with hexane gave the dimer (_94) as a whi te s o l i d , m.p , 

174-5*0; y ie ld 0.71g (20%): i . r . ( K B r ) ^ max: 2190 (CM), 1600 

- 1 1- - - - : ^ l . (m), 1500 ( s t r o n g ) cm" ; H°n.m,r . (CDCl_) J A 1»00 ( s , 3p, SCH_); 

3.75 ( s , 6H, two OCH^); 3.85 ( s , 3H, OCH-); 6 .60 ( s , 2H, arom); 

6 ,90-7 .60 (m, 5H, arom): Found: C, 6 4 . 1 1 ; H, 5 .46 ; N, 7 .75 ; 

C a l c . fo r C^QH N^0g^S2 (710) : C, 64 .22 ; H, 5 . 3 5 ; M, 7.80%. 

1_"H- •phcnyl"2°methylthiO"3"Cyano-'5-ethoxy-6,7'°dl_rnethoxyindole 

(9_6 ) or l"N"phenyl--2°methylthio~6-ethoxy"'5,7-°dimcthqxyindo3^e 

(97) and the quinone (95 ) : The mother l i q u o r con ten t (A) 
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obtained a f t e r f i l t e r i n g the dlmer 94_ was s t i r r cc " wi th boron 

t r i f lL io r ide e t h e r a t e (5 ml) in 20 ml e t h e r a t room temperature 

f o r 2 h r . The r e a c t i o n mixture a f t e r usual work-up gave a 

v i scous r e s i d u e which was column chromatographed over s i l i c a 

g e l , E lu t ion w i th benzene gave f i r s t l ,20g , (52 .6%) (35% based 

on 66d) of t h e i n d o l e 96^ or 97_ as a white s o l i d / m.p . 124-5° 

( s p e c t r a l da t a in t e x t ) ; Found: C, 65-08; H, 5 ,54 ; N, 7.47%; 

C a l c , for C2oH20^2'^3'^ (36G): C, 6 5 . 2 1 ; H/ 5 . 4 3 ; Ny 7.60?^. 

Fur the r e l u t i o n w i t h b e n z c n e / e t h y l a c e t a t c (10:1) -Tve 1.15g 

(47.3%) (34% based on 66d) of quinone _95. îs an ye l lowish 

s o l i d / m.p, 137-8*'; ( s p e c t r a l d a t a in t e x t ) ; Found: C/ 63 ,65 ; 

H, 4 . 5 8 ; N, 8 . 0 5 ; Ca lc . fo r Cĵ QH ĝ̂ N203S (340) : C, 63 .52 ; H, 

4 ,70 ; N, 8.23%. 

LTA oxidat ion of 3--anilino-3--methylthiO'-2~(p-'Chlorophonyl)~ 

a c r y l o n i t r i l e "(66e); followed by s u a l work-up as desc r ibed 

above gave a s o l i d which was found t o be a mix ture of two 

p roduc t s ( t i c ' s . F r a c t i o n a l c r y s t a l l i z a t i o n of the abov^ 

mixture gave f i r s t 1.40g (47%) of dimer 106^ as whi te s o l i d , 
'̂  - 1 1 

m.p. 166-=.7''C; i . r , (KBr); y max: 2220 (CN) cm ; H-n.m.r , 

(CDCl3):6 1.8 ( s , 3H, SMo); 7.00-=7.50 (m, 9H, arom) ; fp-n.m-ic^ 

(67.39 MHZ, CDCl^);© l^.O (q , SCH^)/ 64,5 ( s , C < : N ) / l l 6 . 5 

( s , C=N), 119 .5 , 125, 128.5 , 129, 131 (d, a r o m a t i c ) , 12^,5; 

136, 146 ( s , a r o m a t i c ) ; 157.5 ( s , ^^^^ -|_j_^); Found: C, ?>4.24; 

H, 1.13; N, 9 . 2 1 ; Ca l c . f o r C32H24N^S2Cl2 (599) : C, 64.J.Q; H, 

4 . 0 0 ; N, 9.34%, 
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The iminoacetate 105 was obtained as a second fraction as a 

white solid, yield 1.72g (48%), m.p. 115-6°C; i.r,(KBr) maxs 

" 1 2240 (CN); 1760 (C-CH3); H-n.m.r.(CDCI3): 1.80 (s, 3H, SCH^); 

2.25 (s, 3H, CH3-C-); 6.80-7.80 (m, 9H, arom); Found: C, 60.37; 

H, 4.31; N, 7.65%; Calc. for C^gH^5N2SC102 (358.5); C, 60.25; 

H, 4.18; N, 7.81%, 
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CH.^TER IV 

RE/'CTIONS OF POLARIZED K E T E N - S , N = - A : S T A L S WITH 
HYD'̂ -AZI^JE AND GUANIDINE : P.'V3ILE GENERAL ?^OUTES 
TO NOVEL 3 ( 5 ) - AP. YL-5 ( 3 ) •=• ^VT^YL/ ' ^ L K Y L / A ? . A L K Y L A M I N O -
1 (H)-PY1<'\Z0LES*AND l-mH^O-^-^Yh/AUQ^L/N-^T^IZTCY-^ 
CL0ALKYLv'MII<JO~5,6-Sa'^>STI'nJTED PYRIMIDINES *""* 

I V . 1 INTRODUCTION 

Ear l i e r from our laboratory^ a f a c i l e one pot synthesis 

. of a few 3(5)-aryl~5(3)-alkoxypyrazoles (33--d) and. the corrcs--

poncling 3(5)-aryl-5(3)=-N-=>a2acycloalkyl/N-=»all<ylonninopyrazoles 

(5a°-cl) was reported by react ion of the cotrcspondino' oxoketen-

di thioacGtals (_1) with the corresponding alkoxidc or amine 

follov;ed by subsequent ins l tu treatment with hydrazine hydrate 

(Scheme 1) . The corresponding s~methyl~0-alkyl (_2) and s-nnn^thyl-

N-alkyl=.(_4) ace ta l s formed by displacement of one of the 

methylthio groups in 1 by o i the r alkoxide or alkylamino group 

respect ive ly were suggested as intermediates in these t rans for ­

mations (Scheme 1). Similar ly a novel one s tep synthesis of 

* ?na: J ! S : * : ^ o ( 1 9 S f ) f ' ' " ' ' " ' ^ ' ' " * ' ^ ^ ' " - " " ^"^ H.Ju„Jappa. 
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2 

2=amin3=4-aryl/ethyl '3minopyrimif''ines _9 vjas rlcvelopcd by 

ins i tu Q^ncration of tho CDrresponriinri S^N-acctils £ followed 

by subsequent react ions of B with guaniciine (Scheme 2), However 

ivhcn the similtir a _:proach w^s extonrjerl for the synthesis of the 

corresponding 2-"amino™4=aryl/GthylaT\ino-6-»Tryl pyrimi-^'incs, by 

Ins i tu generation of S/N-acotals j ^ the corresponding 4=subst i -

tuted aminopyrimidincs j ^ were obtained in low yields (Scheme 3) . 
2 

LatL.r i t was shown that kotoketen S,S-acetals _1 react with 

subst i tuted a n i l i n e s t o give a mixture of both S,N=(_10) and 

N,N-=(]J.) ace ty l s and the N,N-=-acetals ^ were found to be 

inactive towards guanidine r e su l t i ng in the lower yields of 
2 

pyrimidines _1_2 (Scheme 3) . The pyrimidincs _1^ were obtained 

in improved y ie lds by react ing pure S/N-acetals (orcpared by 

isothiocyanato method) v/ith guanidine (Scheme 3) . Similarly 

the c Drresponding 4-=morpholinopyrimidinQs 16 were obtained in 

lov7 yie lds by react ion of the corresponding N,N=mor'pholinO"= 

acet3ls _15 (generated in s i tu ) with guanidine since the attempted 

synthesis of the correspond"'ing S/N-morpholino3'cet^ls 1A_ from 

1 by d i rec t displacement method afforded only _̂_ Tnd no t race 

of 14 were formed in the reac t ion (Scheme 4 ) . T̂ he S,N-ac(-f=Jl 

14/ being more reac t ive than the corresponding S/S-acctal _1, 

reac ts f a s t e r with morpholino than jL to give the N^N-acet^la 
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15 e x c l u s i v e l y (Scheme 4 ) . However s u b s e q u e n t l y , t h e S,N-> 

a c c t c i l s _20 dr^rived from c y c l i c s e c o n d a r y a m i n e s cou ld be 
3 

preparGd in good y i e l d s by a l k y l a t i o n o£ t h e c o r r e s p o n d i n g 

t h i o a m i d e s _1£ u n d e r mild c o n d i t i o n s (Scheme 5 ) . The 

t h i o a m i d c s _1£ were o b t a i n e d by the r e a c t i o n of r he r e s p e c t i v e 

amines w i t h t h e a p p r o p r i a t e k e t o d i t h i o e s t e r s _1_G, The d i t h i o -

e s t e r s in t u r n wore o b t a i n e d i n good y i e l d s by a method 

deve loped i n our l a b o r a t o r y my m o t h y l t h i o c a r b o n y l a t i o n of t h e 

r e s p e c t i v e a c e t o p h e n o n e s _12 w i t h d i m e t h y l t r i t h i o c a r b o n a t e V]_ 
4 

i n t h e p r e s e n c e of sodium hydrir>e (Scheme 5 ) . 

w i t h a v a r i e t y of p o l a r i z e d k e t e n S , N - a c c t a l s i n hand, 

which were d e r i v e d from v a r i o u s p r i m a r y a l k y l / a r y l an''"' s e c o n d a r y 

c y c l i c a m i n e s , we have f u r t h e r i n v e s t i g a t e d t h e r e a c t i o n s of 

t h e s e S ,N-»ace ta l s w i th h y d r a z i n e and g u a n i d i n e i n o r d e r t o 

s t u d y t h e s c o p e and g e n e r a l i t y of t h e s e r e a c t i o n s f o r s y n t h e s i 

of 3 ( 5 ) - a r y l / a l k y l a m i n o p y r a z o l e s and t h e c o r r e s p o n d i n g 

4 = a l k y l / a r y l / a 2 a G y c l o a l k y l p y r i m i d i n e s , . The r e s u l t s of t h e s e 

st_i ""ics a r e p r e s e n t e d in t h i s c h a p t e r . . 

I-w\ 2 RTSSULTS .MSP DISCUSSIONS 

I\r, 2 . 1 P . e a c t i o n s of P o l a r i z e d Keten S / N - a c c t a l s v/ i th Hydraz ine 

S y n t h e s i s of Novel 3(5 ) • ° N - - A r y l / a l k y l / N ° a z a c y G l o a l k y l " 

aminooyr a z o l e s 

In an a t t e m p t e d d i r e c t p r e p a r a t i o n of t h e p y r a z o l e 21a 

s 
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from t h e c l i t h i o a c e t a l 1 (R=c H - ) , when a mix ture Df Iga anci 

a n i l i n e was t r e a t e d at 160°C f o r 15 h r followod by subsequent 

t rea tment wi th hydrazine hydra te in r e f lux ing e t h a n o l , the 

cDrresponding 3(5)--phenyl-5( 3)anilino-=l(H)pyra2;Dlo (21a) was 

Dbtainod in low y i e l d (35%) (Scheme 3) along wi th the- N,N-

a c e t a l 11a (Ar^ R=C,Hn) which were separa ted by column c h r o ­

matography, However when the pure S>N-an i l inoace ta l 10a was 

re f luxed wi th hydrazine h y d r a t e , work-up of the r e a c t i o n 

mixture afforded t h e cor responding 3<5)Tpheny l -5 (3 ) - an i l i no -

l (H) -pyrazo le (21a) in 85% y i e l d (Scheme 6 ) . The pyrazole 

21a has been r e p o r t e d in the l i t e r 3 t u r e , which has been 

prepared e i t h e r by t h e r e a c t i o n of p h e n y l a c e t y l i n i c t h i o a n i l i d e 
5 6 7 

22. ' or t h e corresponding N , 0 - a c e t a l 2_3 with hydraz ine 

Scheme 7 ) . The m.p. (154-55°C) and u . v , spectrum /\ max 

(MeOH) : 266 ( l o g £ 4,20) of 21a were in conformity v;ith t h e 

r epo r t ed v a l u e s . I t s i . r . spectrum (KBr) e x h i b i t e d absorp t ion 

bands at 3400 ("^j^) and 1550, 1580 and 1600 (A)^^J,J) cm"-"", 

whi le i t s H - n . m , r . spectrum (TFA) showed a s i n g l e t (IH) at 

E 6.35 and a mult ip>.^ ' lOH) between S 7 .15-7 .92 due t o H-=-4 and 

aromatic pro ton r e s p e c t i v e l y . The tau tomer ic 5 - a ry l imino -

pyrazolone s t r u c t u r e 21c was r u l e d out due t o the absence of 

4-methylene proton s i g n a l in t h e n .m. r . spectrum of 21a, 
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However/, i t V/3S not possible to l i i f forent ia tc betv/ccn the 

t^utomoric s t ruc tu res 21A anc! 213 on the bas i s of these data . 

The react ion of other subst i tu ted S/N-»acetals lOb-f similarly-

afforded the corresponding 3(5 )~aryl-=5 ( 3)anil inopyrazoles 

21b°f in 89%-91% overal l y ie lds (Scheme 6) on reac t ion with 

hydrazine hydrate under similar condi t ions . The spectral and 

analy t ica l data of 21b-f were in conformity with the assigned 

s t ruc tures (Table 1 and 2) , 

The react ion was next extended for the synthes is of 

3(5 )'="aryl~5(3)-alkylaminopyra2oles. Thus when the S,,N-methyl-

ace ta l IQg was reacted with hydrazine in refluxing cthanol the 

corresponding 5(3)~methylamino~3(5)-phenylpyrazole (21g) was 

obtained in 93% yield (Scheme B). The other substitutoc! 

3(5)=aryl->5(3)~N-mothylamino (21h-i) ; 5 ( 3)-=N~ethylamino •• 

(21 j" l ) and 5(3)-N-benzyl3mino (21m-n) pyrazoles were s imi lar ly 

obtained in excellent y ie lds (Scheme 8 ) , The s t ruc tu re s of 

a l l the pyrazoles were confirmed with the help of spec t ra l 

and ana ly t ica l data which are given in Tables 1 and 2 

r c spe c t iv e ly, 

when the keten S^N-acetal I0q~t derived from aminoace-

ta ldehydediethylacetal were reacted with hydrazine hydrate 
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under s imi lar conr^itiDns the corresponding 5( 3)-N=-^ "bis(^thoxy)~ 

cthylaminopyrazoles (21q-t) were obtained in 50-=-72'% overall 

yields (Scheme 9 ) . T̂ he spec t ra l and ana ly t i ca l d^t i of 21q~t 

were in conformity with the assigned s t r u c t u r e s . However our 

subsequent attempts to cyclizo Slq-t t o e i t h e r the corresponding 

t r iazapcnta lenes (24A) or the pyrolopyrazoles (24B) in the 

presence of a va r i e ty of mineral and Lewis acids (mcthanolic HCl, 

H2SO., TFA, PTSA, BF-, .Et„0, T i C l . ) were not s u c c e s s f u l (Scheme 9) 

although attempts in thest^ d i reo t l^ns arc s t i l l in progress. 

f̂̂ hen the doubly activated S,N=3nllinoacctals _25_a and 

25b derived from malononitr i le were reacted with hydrazine 

hydrate under s imi la r conditions the corresponding 3(5)=aryl-= 

amino=-4~cyano-"5( 3)amino-l(H)pyra2olcs 26a and 26b were obtained 

in 95?o and 96% yie lds respect ive ly (Scheme 10). The s t ruc tu res 

of _26a and 26b wore confirmed with the 'help of spect ra l and 

ana ly t ica l data . Similar ly the S/N=acetal ZZ derived from 

dimcthoxyphenylacetonitri le reacted with hydrazine hydrate to 

give the expected pyrazole _28 (scheme 10). 

The react ion of S/N-pipcrazinoacetal _32 (pi^eporcd by the 

displacement reaction on the d i th ioace ta l ^2 by N-mcthylpipera-

zine) derived from ethylcyanoacetato with hydrazine hydrate 

afforded 3(5 )-N'°methvlpiperazlno°4-°cyano°5( 3)°hydroxypyrazole32 
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in 60% yielc^ and no t r a c e of t h e cor responding 5(3)-amino-= 

3 (5)=N"-mc-thylpipcrezino-4-Gthoxycarbonylpyra2ole (3_1) formed 

by the n u c l c o p h i l l c a t t a c k of hydraz ine on cy^^no group of _30 

was i s o l a t e d from the r e a c t i o n m i x t u r e . The s t r u c t u r e of _32_ 

v.;as confirmed with t h e help of s p o c t n l and analy t icrn l da t a . 

The r e a c t i o n of S^N-acet-al 34a-ltj de r ived from the 

co r re spond ing pyrazolone S,S-acGtal _32/ v/ith hydrazine was 

next i n v e s t i g a t e d in order t o get the cor respond ing 3-=N-=aryl/ 

a l ]$y l /cyc loa lkylaminopyrazolopyr^zoles 35-. However _35_ could 

not be synthes ized from e i t h e r of the r e a c t i o n s of 24_a-=-b with 

hydraz ine and the p roduc t s i s o l a t e d in a l l t h e s e ca se s were 

c h a r a c t e r i z e d as 36a°b formed by displacerrient of mcjthylthio 

group by hydrazine (Scheme 12) . 

A few of t h e 4-=unsubstituted pyrazo les were reac ted w i t h 

n i t r o s y l c h l o r i d e in e the r us ing py r id ine as a base when 

cor responding 4 - n i t r o s o p y r a z o l e s were obtained (Scheme 13) in 

85=95% o v e r a l l y i e l d s . 

IV.2 ,2 CONCLUSION 

The r e a c t i o n of OC-^xoketondi th ioace ta l lOq^t v/ith 

hydrazine p r o v i d e s a f a c i l e g e n e r a l r o u t e for 3(5) "'ryl'='5( 3 ) -

a r y l / a l k y l / a r a l k y l a m i n o p y r a z o l e 21a° t . i t i s p e r t i n e n t to 

note t ha t very few 3(5 ) - s u b s t i t u t e d aminopyrazoles ctrc r epor t ed 
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in the l i t e r i t u r e . The l i t e r a t u r e methods for the synthesis 

of 3(5 )=substi tuter ' /pyrazoles are •̂ is f ol 1 ows r•= 

IV. 2,2,1 By substituteci aminntion of 3(5 )°'hc":>logcnopyra2oles 

î he rcpl^c-'ment of halogen in 3(5)"halo':jcnopyrazoles 

by subst i tuted amines i s one of the oldest methods employed 

for the synthesis of 3(5)-subs t i tu ted aminopyrosolos (Scheme 

14)« The 3(5)-chloro or bromopyrazoles 22 '̂ ^^ obtr'ined by 

treatment of the corresponding 3 (5 >-pyrazolDnos _3i; with phos­

phorous oxychloride (or bromide). Hov;ever, the nuclv^ophilic 

displacement of halogen by nucleophiles l ike ammonia, subs t i ­

tuted amines or alkoxy group are fac i l e only when an electron 

withdrawing group i s present in the 4 posi t ion of the haloge-
9 

nopyrazole (_32) or one of the nitrogen atoms of the 

halogenopyrazoles i s qu i r tc rn ized ( ^ , Scheme 14). '^' 

IV.2.2,2 By Reactions of N°substi tuted thio°°scmic"'rbazide5 
11 12 

with haloketones, ' 

A few of the 3(5) -subs t i tu ted aminopyrazoles (46) 

hove been synthesized by reac t ions of N=substitutcd thiosomi-

carbazir'es 44 xvithOC=-h^loke tones t o give 1, 3 ,4"thiazidines _45_ 

which undergo f a c i l e loss of sulphur to give pyrazolcs 46 

(Scheme 15). 
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7 

IV.2.2.3 By Reaction j£ hydrazine with polarized N/0°acetal 

There i s only one report of the reac t ion of polarized 

oxo~!Ni-=anilino-0-ethylacetal (_2 ,̂ Scheme 7) with hydrazine to 

give the corresponding 3(5)-ani l inopyrazole in good y ie lds . 

However the F ,0 -ace ta l i r e not eas i ly ava i l ab le , besides they 

undergo fast hydrolysis in the presence of moisture. 

IV.2.2.4 From Thioanil ides 

The react ion of phenyl3cetylonic t h ioan i l i dos (_22_, 

Scheme 7) with hydrazine to give the corresponding 3(5)-
7 

Tnilinopyrazole under th i s category has been already described 

(Scheme 7 ) . Only two anilinopyr^^zoles have been synthesized 

by t h i s procedure, "^his method requires pr ior synthesis of 

subst i tuted arylacetylenes for wide s t ruc tu ra l vnrial-ions. 

A few of theo( A-unsiturated th ioani l ides i^) , which 

are obtained by the react ions of the respective cnamines vjith 

phonylisothiocyanatS/ have also been reactc^"" v/ith hydrazine to 

afford the corresponding 3(5)='anilinopyrazolGs _!£ in excellent 
13 y ie lds (Scheme 16). However t h i s method r c q j i r c s moisture 

sens i t ive enamines as the s t a r t i ng mater ia l s . 

"̂ he react ions of •:) f ow o<^-oxothio3nili'"'cs 1̂_9 with 
1 / If-. 

aryl hydrazine havo also been reported "̂̂  to yield the 

corrcs-nonding l-N-aryl"'3(5) ani l inopyrazoles ^ in excel lent 
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yiolcSs (Scheme 16). However our attemptc(i synthesis of 

3 (5 )-N-=subst i t u t ed^mino - l (H) -pyraz oles ( espec i a l ly -3 (5 ) -a lky l -

aminopyrazoles) has shown tha t the yie lds of pyrazolcs (50A) 

were low due t o the formation of side products l ike thiopyra-

zoloncs (SOB) and t h e i r dimers (50c) which were formed by 

displacement of the corresponding alkylamines in t h ioan i l i de s 

49 by hydrazine CSchome 16). 

From the above discussion i t i s apparent that the 

react ion of appropirately subst i tu ted oxoketen Sy.N->acGtal (or 

polarized S,N—acetals) with hydrazine provides Q very f a c i l e 

and highly e f f i c i en t route for 3(5 )-alkyl/arylaminopyrazoles, 

Although the react ions of a few of the doubly polarized S^N-

acotals v;ith hydrazine t o give the correspanding 3(5)-=onilino-

pyrazole have been reported in the l i t e r a t u r e , ' '"̂  the 

genera l i ty of t h i s reac t ion for the synthes is of various 

aminopyrazoles with different s t ruc tura l var ia t ions was not 

inves t iga ted . The present studies therefore demonstrate that 

the polarized S^N-acetals are v e r s a t i l e precursors for the 

synthesis 3(5 )-aryl/alkyl/aralkyl/N"=azacycloalkyl~5(3) a r y l / 

amino/oxo-4-substituted pyrazoles„ The corresponding 4-unsub-

s t i t u t e d - 3 (5 )-"aminopyrazoles can be fu r the r exploited for the 

synthesis of fused pyrazolohctcrocycles by reac t ions with 



166 

various activatecl hotcromultiple bonds and subsequent t r a n s ­

formations. The attempts in these d i r ec t ions arc in -progress. 

IV, 2.3 Reactions of Polarized Keten S^N-acetals v/ith cjuani-

dine; Synthesis of Novel 2-'\nino/mGrcapto~4°-N°aryl/ 

alkyl/N'-azacycloalkylamino~5,6°substituted pyrimldlnes 

2 3 The ea r l i e r reported ' s tudies on the synthesis of 

4-subst i tu ted amino pyrimidines by reac t ions of S/N-acetals 

with guanidine were mostly car r ied out on the oC. ~3xo-S,N-acetals 

derived from active methylene ketones and e thy l cyanoacetate. 

In the present invcstig'^tion we h=3vo extended these s tudies to 

other keten S,N-acotals derived from a r y l a c o t o n i t r i l e s malono-

n i t r i l e , phenylacotate and the oxoketen S/N-^cetals derived 

from benzyl and secondary cycPic aminos and the r e s u l t s are 

described here , 

IV.2.3 .1 RESULTS mP DISCUSSIONS 

TAThen the S,N»anilinoacotal 5 la derived from phenyl-

a c o t o n i t r i l e was reactet"- with guanidine in t h e presence of 

sodium t_-butoxide in t_"butanol, the corresponding 2, S=diamino-

4-=anilino-5-phc.nylpyrimidine 52a was obtained in 65% yield 

(Scheme 17) . The s t ruc ture of 52a was confirmed with the 

help of mass (M"^, m/z 276); i . r .(KBr) 3150, 3305, 3400, 3460 
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(Free end H-bonaecil) NH) ; 1640 (fNH2) and n.m.r. (TPA) S 6.90-

7.05 (m, cirom) spec t ra l and ana ly t i ca l '^ata. The other sub­

s t i t u t e d S/N=>acctal 5lb°d s imi lar ly affordc-d the corresponding 

4-anil ino-5-arylpyrimidinGs 52b-^ in B2-»9aĵ  overal l y ie lds . 

The spectra l and ana ly t i ca l data of 5 2b°d were in conformity 

with the assigned s t ruc tures (Tables 3 and 4 ) . 

The react ion of s,N«anilinoacGtals (53a^b) derived from 

malononitr i le was next inves t iga ted . The S,N-=-3r.ilinoacetals 

(53a°b) reacted with guanidine t o give the corresponding 2 /6-

diamino-4-Qrylamino-5-Gyanopyrimidines 54a-b in good yie lds 

(Scheme 18). The s t ruc tu res of 54a-b were confirmed with the 

help of spec t r a l and ana ly t ica l data (Tables 3 and 4) . 

The react ion was found to be equally f ac i l e with the 

S,N"anilino3cetal (55_) derived from ethylphenylacetote and the 

corresponding 2=amino-4-anilino-5~phenyl"6-oxo=l(H)pyrimidine 

56 was obtained in 56% yield under s imi la r con'"''itions 

(Schcm:: 19), Also when the S,N-acetal 5^ was rc-c tcd v/ith 

thiourea in the presence of sodium t_-butoxide in ri,fluxing 

t_=butanol; the corresponding 2-mercapto=4=anilino-=6-=oxo=l(H)-

pyrimidine 57_ was obtained in 70̂ 4 yield (Scheme 19). Thus 

the S,N=-acctals are useful precursors for the synthesis of 

2='mcrcapto-4-=substitutod iminopyrlmidincs a lso . 
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2 

in our ea r l i e r s tud ies a few of the 4=N"=morpholino"6-

arylpyrimidines (16a-c)f (Scheme 4) were obtained in low yie lds 

by the react ion of guanidmo v/ith the corrGspondmcj ¥\,^-mriSmi^Bm 

ace ta ls (15a-<:) which ^̂ ?ere generated i n s i t u from the correspond­

ing oxoketcn S/S-acctnls j ^ (scheme 4) , In the present 

inves t iga t ion , we have synthesized the correspondingCK^-OXo-S,N-

(N'-phonylpiperazino) ace ta l _58̂  according t o the route shown in 

the scheme S^Ar^IgHg; R=R, = -(CH2)2-N" ^ ^ 2 ^ 2 / ^^ methyla-

t ion of the corresponding thioamide V^, VJhen the 3,N-=»acetal ^ 

was reacted with guanidine under iden t i ca l condi t ions as described 

e a r l i e r , the corresponding 2-amino-4~N-(N-phenylpipGrazino) 

pyriminine 5_9̂  was exclusively obtained in 62% yield (Scheme 20) . 

Similarly the S,N-^'-mpthylpipcrozino) acota l ^O derived from 

Gthylcyanoacotate afforded the corresponding 2-amino"4->N(N-

mc:thylpiperazino)-5~cyano-=6-oxo-l(H)-pyrimidinG (ol) in 48% 

yield (Scheme 20). Thus these studios demonstrate that the 

corresponding 4-N~azacycloal'kylpyrimidines could be obtained in 

b e t t e r y ie lds from the corresponding S,N=-acGtals r~'ther than 

via the corres^oonding N,N~acotals such as 15 (Scheme 4 ) . The 

s t ruc tures of a l l the new pyrimidincs 56, 57, 59 and b\_ were 

confirmed with the help of spectral and ana ly t ica l data (Table 

3 and 4 ) . 
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TThcn thc(?0-=-oxo-=-S/N=benzylicct-ils 621 nn'"' 6_2_b ^-'crc rcictod 

with cu'^ni'^inc under s i m i l i r conditions the corrcs , ^ndino' 

2=imin3-4-N-bcn2ylomino"6-=-substitutcc', oyrimidincs 63q ind 63b 

were obtained in G^^d yie lds (Scheme 21). Similarly the 

react ion of S,N-=benzyl3cotil (62b) with th iourc i un'"'ur the 

i den t i c a l condit ions ifforded the c orresoondinc; 2=rnercipt o=-4= 

benzyliminopyrimidinc (6^) in 60% y ie ld . The n i t ros^ t ion of 

oyrimi''"'ines 63T"b with n i t rosy l chlor ide f̂forr'̂ cc"' the co r ros -

pon'''in'j 5-nitrosopyximidines 65 3°b in good yiol''''s. However 

our subsequent ^.ttemots t o c'''-'̂  the -ourines 67a and 67b by 

t h e r m l cyclodehy^nt ion of the corresponding 5=nitrosopyrimi-

r'incs 65a~b under varying conditions v/ere not succ^.ssful 

(Schcnc 22). T'hese r e s u l t s ire in l ine with th>_ e"^rlier 
19 reported s tudies on the thermil cyclodchydration of 5-ni tro~ 

so ^yrimidine 65c which '"''id not "iff or'""' the purine !"'criv"'t ive 
19 67c even under d r a s t i c condi t ions . The authors h'^vc 

"i t tr ibutc^ th i s f i i l u r e of 65c to undergo cycliz"'^ion to 67c 

to the presence of s t ab le aromatic system in 65̂ G_/ "hich 

prevents i t to exis t in hydroxyiminos^tautomcric form 66_c. 

According t o these authors , the oxistance of hydroxvimino= 

tautomeric form 66c i s one of the prerequis i te for the f ac i l e 

cyclo'-'^ehydration of 4=aralkylamino-5"nitrjropyrimi'' ' ' inc 
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19 20 
r-ierivot I v e s (Scheme 2 2 ) , ' The o b s e r v e d f a i l u r e of 653 ^nd 

65b t ' j g i v e the c o r r e s p o n d i n g 67a and 67b c o u l d a l s o be r ^ t i o = 

n a l i z e d on t h e b a s i s of same a r g u m e n t s . 

I V . 3 , 2 CONCLUSION 

The v e r s a t i l i t y of p o l a r i z e d k e t e n S , N = a c c t T I S QS 

p r e c u r s o r s f o r 4 ~ N = s u b s t i t u t e d p y r i m i d i n e s h a s been d e m o n s t r a t e d 

by e x t e n d i n g t h e r e a c t i o n s of d i f f e r e n t p o l a r i z e d k c t e n S,U-

a c e t a l s l i k e 51a-d^ 5 3a.-b ( Q(̂  - c y a n o ) 5_5(o$ethoxy3:arbonyl) 

S ^ N - a c c t a l s and n o v e l S/N-=-acetals 50/ 60 and 6_2_ d e r i v e d from 

c y c l i c s e c o n d a r y ^nd b e n z y l a m i n e s r e s p e c t i v e l y xvith guan i^^ ine . 

The r e a c t i o n p r o v i d e s a f i c i l e r o u t e t o a v a r i e t y of n o v e l 

f u n c t i o n a l i z e d 4 - a l k y l / a r y l / N « a z a c y c l o a l k y l a m i n o p y r i m i d i n e s . 

I t i s p e r t i n e n t t o n o t e t h a t many of t h e s u b s t i t u t e d amino=' 

p y r i m i d i n e s a r e knovj t o e x h i b i t wide s p e c t r u m of b i o l o g i c a l 

21 a c t i v i t y . The u s u a l methods f o r t h e s y n t h e s i s of 4 ( 6 ) - s u b ­

s t i t u t e ' ' ' a m i n o p y r i m i d i n e s i n v o l v e s u b s t i t u t i o n of t h e c o r r e s = 

22 23 22 22 

pon''"'ing c h l o r o - / hydroxy^ a lkoxy or a l k y l t h i o p y r i m i d i n e s 

by t h e ap -^ rop r i a to a m i n e s . The p r e s e n t p r o c e d u r e f rom t h e 

c o r r e s p o n d i n g S ,N-»ace ta l s p r o v i d e s s y n t h e s i s of t h e s e p y r i m i d i n e s 

from t h r e e c a r b o n f r a g m e n t s h a v i n g b u i l t in s u b s t i t u t e d amino 

g roup vr i th wide s t r u c t u r a l v a r i a t i o n s . 



177 

IV.x EXPERIMENT AL 

Mps were r l e t e rmined on a " B o e t i u s " (German) o p p a r a t u s 

and a r c uncor rGc tec l . The i . r . s p e c t r a were recDrdGcl on a 

Perkin="Elmer 297 s p e c t r o p h o t o m e t e r , w h i l e u.v.- s p e c t r a were 
1 

t a k e n on Beckman 26 s p e c t r o p h o t o m e t e r . The H-^n.m.r. s p e c t r a 

were rccor r l ed on a v a r i a n EM-390 (90 MHz) s p e c t r o m e t e r usin-3 

TMS a s an i n t e r n a l s tanciar i i and c h e m i c a l s h i f t s a r e e x p r e s s e d 

in 2S (ppm). 

The S t a r t i n g M a t e r i a l s 

The commerc ia l s a m p l e s of a c e t o n e ^ 'gcetDphenon^^ p ^ c h l o r o a c e t o — 

p h e n o n e / ^"• t i romoacetophenone/ p - m e t h y l a c e t o p h e n o n e , p - m e t h o x y -

a c e t o p h e n o n e / _2.-et'hoxyaGetO"phenone^ m a l o n a n i t r i l e / - phenylace to=-

n i t r i l e , p - c h l o r o p h e n y l a c e t o n i t r i l e , p = > m e t h o x y p h o n y l a c G t o n i t r i l e , 

r l i m e t h o x y p h e n y l a c e t o n i t r i l e , e t h y l c y a n o a c e t o t e , e t h y l a c e t o a c e t e t s / 

a n i l i n e , p - c h l o r o a n i l i n e , _£=-methylani l ine , e t h y l a m i n e , m e t h y l -

amine , b e n z y l a m i n e , 2 , 2 - - < i i e t h o x y e t h y l a m i n e , 2""fI'-^^^^'^^niline, 

m o r p h o l i n e , N - m e t h y l p i p e r a z i n e , N - p h e n y l p i p e r a z i n e , phenylhydr— 

a z i n e w e r e p u r i f i e d b e f o r e u s e . 

24 
E t h y l b e n z o y l a c e t a t e , b . p , 132-37 (4 mm) e t h y l - p ^ b r o m o p h e n y l -

a c e t a t e , m.pc 3 0 ° ; 1 ,3-diphenyl-2-=-pyrazol in=5=-one, m . p . 12R°7 

26 l=phcnyl=3-=(2=-bromophenyl )=2-pyrazol in-=5-ono, m . p , 125=7; 

26 
l - p h e n y l - = - 3 - m e t h y l - 2 ° p y r a z o l i n ~ 5 - o n e , m . p . 126° were p r e p a r e d 

by t h e r e p o r t e d m e t h o d . 
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27 
T̂ he 'limethyltrithiocTrbDnito, b .p . 225° (760 mra); phenyl 

2n 
isothiocyanate, b .p . 120-=-l° (35 mm); 2=chlDrophcnylis3thiD-

cyanatcy '"̂  p-methylphenylisothiocyanate, ' ethylisothiocyanate, 
29 

b .p , 130=1° (760 mm) were also prepared by the reported 

procc'^ures. 

The ketendithioacet a ls , 3, 3-(bismet hylthiD)-l'=phenyl-2'='pr Dpen= 

1-one; 3/3•=(bismethylthi^)-l=(2-f^:1Gth^xyphenyl)'=•2•=•propen=l°•Dne; 

3, 3'=-(bismothylthio)~l-(p-bromophGnyl)-=2-propen'=l~Dnc and 3y3=-

(bismGthylthi3)-l-><2'~'̂ * '̂'̂ '̂ Vlphenyl)=>2-prDpen-=>l-'Ono were prepared 

by the reported procedure described in chapter I I and 3,3-

30 
(bismcthylthio)-l-(p-chlorophGnyl)-2-=pr o-pen = l-=onG/ 109-10° 

was prepared by the reported method (the general procedure 

Given in chapter I I ) , The dithioacotals 4-rbis(mcthylthio) 

methylene I ~5-oxo=l, 3-=diphenyl-4/5~'""'ihydropyrazole (33a.) m.p. 

31 •'~ ~ 1 
150° ond 4-=|bis(methylthio)methylene/-5 = oxo=l-=phcnyl'=3-

31 
(2=bromophenyl)~4,5=-dihy^''ropyra2ole (33b), m.p, 121° were 

prepared by the reported method, 

The S,N=acetals _10 (a/b,G,J_/m,_n) ^ 2n_ an'̂  5_1 (j2°d) vrcrc 

prepared as described in chapter I I I . 

Preparation of polarized keten S,N°acct3ls; The S,N-cx:ctals 

have been prepared by one of the followin-j methods 
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(A) 3y displacement method?- A s o l u t i o n of r e s p e c t i v e keton 

r^'l thioacGtal (0,02 mol) In e thano l was rofluxecl vzitli c o r r e s -

poncilnG' amine (0.025 mol) fo r 3-10 h r . .After the complet ion 

of t h e r e a c t i o n ( t i c ) the solvent was removed and the crude 

S,N"ac 'etals thus obta ined were p u r i f i e d e i t h e r by c r y s t a l l i ­

s a t i o n or by column chromatography over s i l i c a ';;jel u s ing 

benzcne/hexane (1 :1 ) as e l u e n t . The S,N=»acetals prepared by 

t h i s method are descr ibed be low: -

The Icnown S,-N=acetals: 3=-methylthio~3-N-mcthylamino-l=-phenyl-

2=proTen=l=-one (lOg) m.p. 70-1? '̂  3=mothylthio-3-=N-methyl-

32 
amino-=>l=-(2=chlorophenyl)--2-=propen=l-one (lOh) m.p. 71-=2°; 
3-methylthio-=3-M-°ethylamino'=-l'-(p=chlorophenyl-='2'=propen'=l=one 

3 
(lOk) v i scous l i q u i d ( t i c s ino le s p o t ) ; 3=methylthio'»3-='ethyl-= 

3 
amino'=l="(p=methoxyphenyl)-2-propen-l=one (101) v i s c o u s l i q u i d 

( t i c s i n g l e s p o t ) ; 3"-methylthiO"3-=( 2, 2-=dime t hoxye thy l amino ) - l -
33 

phenyl-2<=propen-l=one (lOo) semiso l id ( t i c s i n g l e spot ) j 
3=methy l th io -3 - (2 , 2-diethoxyethylamino)-l-=(p=mcthyl"-^hcnyl)=2-

33 propcn- l=one (lOp) m.p. 62-3° r 3"methylthio-3=(2^2=-diethoxy= 
33 ethylamino)-l=(_g~methoxyphenyl)-2-propen=l=-one (jLOc;) v iscous 

l i q u i d ( t i c s i n g l e s o o t ) ; 3-methylthio-3-"(2,2=»diGthoxy=-
3 ̂  ethylamino)=l'"(_p-=-ethoxyx5henyl)='2=-propen-=l-onG (_l_0r) "" m.p. 

n3=4° ; 3=methylthio-=3-(2, 2-r ' i£thoxyethylamino)-=l=(p=chlorO" 

33 
phenyl )«2-=propen-=-l-one (10s) yellov; oil (tic single spot); 
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3->mcthyl th iD-3-( 2/ 2=r i iG th3xye thy l Tniin3)=-l'-(_2-br3mophGnyl) =-2-

33 
p r o p c n = l - 3 n e ( l O t ) y e l l o w o i l ( t i c s i n g l e s p o t ) ; 4=-methyl= 

32 
th io=4=hGn2y l3mino-3 -bu ten - -2 -one (62a) SGrnisolir^ ( t i c s in r j l e 
s p o t ) ; and 3 - m e t h y l t h i o - 3 - b G n z y l ^ m i n o ' - l - ( p " C h l o r o p h c n y l ) - 2 -

32 
p r o p c n = l - o n e (62b) m . p . 95-7° were prepasec' ' by obovc methori . 

3 ' - m G t h y l t h i o ° 3 ° ( N - - m e t h y l i r n i n o ) - l ° p - - m e t h o x y p h e n y l " 2 ° p r o p e n ° l -

one (IjDl)_f was ob ta ine r i i s a l i g h t yc l lov j s o l i r i , m . o . 93=95° ; 

i n 74% ( 3 . 5 a ) y i e l d ; i . r . ( K B r ) V maxi 3450 (NH); 1600 (CO) cm" ;W 

n . m . r . (CDCI3); ^ 2 . 4 0 (s^ 3H, SCH3); 2 . 5 5 ( s , 3H, NCH^) ; 3 .^5 

( s , 3H, OCH^)/ 6 .65 ( s , IH, v i n y l i c ) ; 6 , 3 0 - 6 . 9 5 (m, 2H, a r o m ) ; 

7 . 7 5 - 7 . 9 0 (m, 2H, a r o m ) ; Founr": C, 6 0 . 6 4 ; H, 6 . 4 3 ; Ny 5 . 7 5 ; 

C a l c . f o r C^2^.^N02^ ( 2 3 7 ) : C, 6 0 . 7 5 ; H, 6 . 3 2 ; N, 5 .90%. 

3 ° M e t h y l t h i o - 3 ° ( p " m e t h y l a n i l l n o ) - 2 - c y Q n o a c r y l o n i t r i l c ( 2 5 a ) , 

was o b t a i n e d a s y e l l o w s o l i d , m . p . 1 6 4 ° , i n 70% ( 3 , 2 a ) y i e l d , 

i . r , ( K B r ) ¥ max: 3210 (NH), 2170 (CN) cra" ' ' ' ;^n .m^r . (CDCl3) ;^2 .25 

( s , 3H, SCH3); 2 . 3 3 ( s , 3H, CH3C^H^); 7.10-=-7.30 (m, 4H, a rom); 

n . 3 0 ( b r , IH, NH); Found: c , 62.-65; H, 4 . 9 5 ; N, 1.^^.56; C a l c . 

f o r C^2^^^N3S ( 2 2 9 ) : C, 62.HH; H, 4 . n 0 ; N, 10.34%. 

3°iyiv t h y l t h i o - 3 ° ( o ° f l u o r o a n i l i n o ) " 2 - G y a n o a c r y l o n i t r i l c ( 2 5 b ) , 

was o b t a i n e d a s y e l l o w s o l i d , m . p . 6 0 - 7 0 ° , in 75% ( 3 . 5 a ) 

y i e l d ; i . r . (K3r) y max: 3225 (NH), 2205 (CN) ; H n . m . r . (TFA) : 

i f 2 . 7 0 ( s , 3H, SCH ) ; 7 . 1 0 = 7 . 6 5 (m, 4H, a r o m ) ; Found: C, 5 6 . 4 2 ; 

H, 3 . 7 1 ; N, 1 0 . 2 2 ; C a l c . f o r C^^H^^N^SF ( 2 3 3 ) : C, 5 6 . 6 5 ; H, 

3 . 4 3 ; N, 10.02"/o. 
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3 - M c t h y l t h i o - - 3 - ( p - ° c h l 3 r o 3 n i l i n 3 ) " 2 - - c y 3 n o 3 c r y l D n i t r i l G (53b) 

wBs o b t a i n e r ' a s ye l l3 \7 solir"^ m , p . 7 2 - 7 4 ° , in HO/o ( 3 . 9 G ' ) 

y i c i n ; i . r . ( n u J D l ) V max: 3220 (NH), 2210, 2190 (CN) ;Hn .m. r . 

( T F A ) : 5 2 .05 ( s , 3H, SCH^)? 6 . 5 0 - 7 . 5 0 (m, 4H, arom) : Founf"*: 

C, 5 2 . 6 2 ; H, 3 . 4 1 ; N, 1 6 . 5 1 ; C i l c . f o r C^^H^^N^SCl (2 1 9 . 5 ) : 

C, 5 2 . 9 0 ; H, 3 . 2 0 ; N, 16.03'^.. 

3 - f lGl :hy l th iD-3-° (N"mcthy lp ipGra2 inD)° -2~cy^noo thy laGry la te (30) 

wTs Dbta incr ' as p a l e y e l l o w s o l i d , m . p . 70-no° i n "2% ( 4 . 4 0 ) 

y i e i e ; i . r . (KBr )V max: 2200 (CN), 1670 (CO) cm" ;Hn .m«r . (CDCl ) ; 

5^1 .30 ( t , 3H, OCH^CH^) ; 2 . 3 3 ( s , 3H, SCH^); 2 . 5 1 ( t , 4 H , p i p e r -

a z i n o ) ; 2 . 5 3 ( s , 3H, N-CH3); 3 . 9 3 ( t , 4H, p i p e r a z i n o ) ; 4 . 2 1 

( q , 2H, OCH2CH3); Pound : C, 5 3 . 2 5 ; H, 6 . 3 1 ; N, 1 5 . 9 5 ; C a l c . f o r 

^12^19 '^3°2^ ( 2 6 9 ) : C, 5 3 . 5 3 ; H, 7 . 0 6 ; N, 15.61'^ ' . 

2 
5 - O x o - l / 3 ° d l p h e n y l ° 4 - ( m e t h y l t h i 3 " N - m e t h y l a m i n o ) m ^ ' t h y l c n G - / \ -

p y r a z o l i n e ( 3 4 a ) , was o b t a i n e d a s l i g h t ye l l ow s o l i d , m . p . 

213 -5° i n R0% ( 5 . 1 6 a ) y i e l d ; i . r . ( K B r ) V max: 3310 (NH), 

1640 (CO) cm" iHn .m . r . (TFA ) : ^ 2 .22 ( s , 3Fx, ECU ) , 2.TO ( s , 3H, 

NHCH3); 6 . 9 0 - 7 . 5 0 (m, lOH, irom) ; Found; c, 6 7 . 1 0 ; H, 5 , 0 2 ; 

N, 1 3 . 3 3 ; C a l c . f o r C,nH^^N-OS ( 3 2 3 ) ; C, 6 6 . 6 7 ; H, 5 . 2 6 ; N, 

1 3 . OCP/o. 
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5°-Oxo°l--phenyl°3-(p-br omophenyl) — r̂-mc thylthio°H/{N°mGthyl° 

p ipc raz inp ) methylene-,:^ - p y r a z o l i n e ( M b ) / w^s obtaincr^ as 

yellow neer^les m.p, 192-93°; i . r . (KBr) ,̂) max: 162"! (CO) cm" 7-̂ H-

n . m . r . (CDCI3)--S^ 2.2n ( s , 3H, SCH3 ) ; 2.33 ( s, 3H, ̂ I^^CH^ ) ; 

2 .50 (b r , 4H, p i p e r a z i n o ) ; 3.91 ( s , 411, p i p e r o z i n o ) ; 5 . 9 6 -

7.6 0 (m, 7H, arom); n .13 (r^cl, 2H, arom); Found: C, 5 6 .26 ; H, 

5 . 06 ; N, 11.72: Calc . fo r C22H23N40SBr (471) : C, 5 6 . 0 5 ; H, 

4 . 0 0 ; N̂  11,0.0%. 

(B) By a r y l l s D t h i o c y a n a t e method 

To on icG coolGd wel l s t i r r e d suspension o£ N3H (2.4r, , 0.15 

mol) (washed 2-3 t imes wi th dry benzene) in dry DMF (50 ml) 

a s o l u t i o n of a c t i v e methylene compound (0^05 mol) in dry 

DMF (25 ml) was added dropwise dur ing 0,5 h r . A s o l u t i o n of 

a r y l i s o t h i o c y a n a t e (0.05 mol) in dry DMF (25 ml) was then 

idded and the r e a c t i o n mixture was f u r t h e r s t i r r e d f o r 1.5-2 

hours followed by ad'-"̂  i t ion of methyl iod ide (0,05 mol) in 

dry DMF (20 m l ) . After f u r t h e r s t i r r i n g fo r 2 hr^ the 

r e a c t i o n mixture was poured over crushed i c e , n e u t r a l i z e d 

wi th g l a c i a l AcOH and ex t r ac t ed with CHCl_. The CHCl- l a y e r 

was v/ashed wi th water (3x100 ml) d r i ed (Na SO.) an̂ '"' concen­

t r a t e d t o give crude S ,N-ace t a l , v;hich was pu r i f i ed by 

pass ing through s i l i c a ge l column us ing benzcne/hcxane (1 :1) 

as e l u e n t . The S^N-acotals prepared by t h i s mctho''^ a r e 

d e s c r i b e d be low: -
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The known S , N = a c G t a l s : 3 - m e t h y l t h i o = 3 - ( p - m r t h y l " 3 n i l i n o ) = l -
32 

phenyl= '2-=prDpen-l-one (1 Od) ^ m . p . 0 4 ° ; 3 = m c t h y l t h i 3 = 3 -

( £ = m e t h y l a n i l i n 3 ) - l - ( p - c h l 3 r 3 p h e n y l ) - 2 - p r 3 p G n - l - 3 n c (1Of ) / 

32 m . p . 105-6° were p r e p a r e d by t h e above p r o c e d u r e , 

The unknown k e t e n S ^ N - a c e t a l s : 3 - m e t h y l t h l O " 3 - ( p ° m o t h y l a n l -

l i n o ) - ' l - ( p ~ e t h o x y p h e n y l ) " 2 - p r o p e n - l - o n e ( lOe) was o b t a i n e d 

a s a b r o w n i s h s o l i d , m.p* 7 2 - 3 ° , in ICP/o ( 1 1 . 4 ' g ) y i e l d ; 

i . r , ( l < D r ) V max: 3075 (NH), 16R0, 1600 (CO) cm" ; n - n . m . r . 

(0^013) : 5 1,50 ( t , 3H, OCH CH3); 2 . 1 5 ( s , 3H, CH^C^H^J; 

2 ,45 ( s , 3H, SCH3); 4 . 1 0 (q , 211, OCIJ CII^) ; 5 , 03 ( s , IH, NH); 

6 . 0 5 ( s , IH, v i n y l i c ) ; 7 . 2 0 - 8 . 1 0 (m, OH, a r o m ) ; Found : C, 

6 9 . 6 1 ; H, 6 . 5 5 ; N, 4 . 4 5 ; C a l c . f o r C^gH2-|^N02S ( 3 2 7 ) : C, 

6 9 . 7 2 ; H, 6 . 4 2 ; N, 4 .20%. 

3 - M 6 t h y l t h i o - 3 - a n i l i n o - 2 - p h e n y l e t h y l a c r y l 3 t e (55) X^QS o b t a i n e d 

a s a s e m i s o l i d ( t i c s i n r j l e s p o t ) in 75% ( l l * 7 3 a ) y i e l d ; i . r , 

( K 3 r ) y m a x : 3075 (NH), 1620 (CO) cm" ; H - n . m . r . (CDCl^) : b 

1.40 ( t , 3H, OCH2CH3); 2 . 0 0 ( s , 3H, SCH^); 4 .45 ( q , 2H, 

OCH^GH^); 7 . 3 3 - 0 , 1 5 (m, I O H , a rom) ; Found : C, 6 0 . 0 6 ; H, 6 . 2 2 ; 

N, 4 . 3 6 ; C a l c . f o r C^QH^gNO S ( 3 1 3 ) : C, 6 9 . 0 0 ; H, 6 . 0 7 ; N, 

4 ,47%. 
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(C) Thiomicle Methoci 

ProcGcluro for the s y n t h e s i s of benzoylthioaccticaclcl '^CN-phenyl) 

p iperazl (3e; A s o l u t i o n of methyl J^ -benzoy l r^ i t h ionco ta t e 

(0.05 mol) and N-phenylp iperaz ine (0 .01 mol) v/.ns rcfluxer"' in 

e thano l (25 ml) fo r 7 h r . M t o r complet ion of t h e r e a c t i o n , 

e t h a n o l was removec^ on water ba th and t h e r e s i d u e t r i t u r a t e d 

wi th hexane t o remove excess of amino. The crude th iomide thus 

obta ined was p u r i f i e d by c r y s t ^J l l iza t ion from . ' t hc r /hexane 

mixture as yellow c r y s t a l l i n e , s o l i d , m.p. 95-7" '""; y i e l d 7n% 

( 2 . 2 6 0 ) ; i . r . ( K D r ' ) ^ max: 16f30 t co ) cm" r Hr^m. r* (CDCl^ ) : 

5 3 . 5 5 » 4 , 2 0 (m, OH, p i p e r a z i n o ) ; 4.69 ( s , 2H, -CH2CS)7 7 .13-7 .62 

(m, lOH, arom); m/z: 324 (M"*"); Found: C^ 69 .93 ; H, 6 . 3 5 ; N, 

0 . 2 1 ; C a l c . for C^gH2QN20S (324) : C, 70*37; H, 6 .17 , N,0.64%. 

Procedure for the s y n t h e s i s of 3-methylthio--3--N"(N'°phonyl-

p iperaz ino) - l - ]phenyl~2-propen- 1-onc (50) 

A suspension of th iomide (0.004 mol) and potassium ca rbona te 

(0.56(j/ 0,004 mol) in acetone (30 ml) was ref luxcd fo r 3 hr 

wi th s t i r r i n g . The s o l u t i o n was cooled and 0.71r; (0,004 mol) 

of methyl iodide was added and the r e a c t i o n mixture was s t i r r e d 

at room tempera ture f or 3 h r . I t was then poured over crushed 

i c e , a c i d i f i e d with 2CP/o '\:0H, e x t r a c t e d with CHCl^OxSO ml) 

d r i ed (Na SO.) and so lven t evaporated t o r-ivc the SyM=acetal 
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(5G) which was obtainc-rl in pure form by passing through s i l i c a 

g e l column using bonzene/hcxanc (2 :1) as eluont as yel low 

v i scous semisolir l in 90% (1.2i^ y i e l r i ; i . r . (nGa t ) -v max: 1625 

(CO) cm"*"̂ ; H-n .m. r . (CCl^);S2.43 ( s , 3H, SCH^); 3.1O-3.06 

(m, OH/ p iperaz ino) ; 5 .03 ( s , IH/ o l c - f in i c ) ; 6.6G'=0,12 (m, lOH, 

arom) ; Found:- C, 7 1 . 3 0 ; H, 6 . 2 1 ; N, 0 . 5 7 ; c a l c . f o r C_QH -N OS 

(330 ) : C, 71 .00 ; H, 6 .50 ; N, 0.20%. 

General ProceciurG for the Syn thes i s of 3 ( 5 ) - a r y l ° 5 ( 3) ° N - a r y l / 

a l ky l / !ocnzy l /A-b i s e thoxye thy l aminopyrazo lo s (21a-"r); 3 ( 5 ) -

amino~5(3)-arylamino°4-cyano/3/4-dimGthoxyphenylpyra2oles 

(26a=b^ 20) anr'' 4°cyano-5-N(N'°mcthylpiperazino)°3-°pyrazolone 

( 3 2 ) ; 

A s o l u t i o n of the r e s p e c t i v e S ,N-ace t a l (0 .01 mol) anci hydra-

z inc hyrlrate (0.015 mol) in 30 ml of e thano l was r c f luxed fo r 

7=0 hr (20 hr in 21^ • '̂ '̂ ^ solvent v/as removorl on v/ater ba th 

anr' t he r e s i d u e was t r i t u r a t e d wi th wa te r , ex t r ac t ed wi th 

chloroform (3x50 ml ) , d r ied (Na^SO ) and evaporated t o give 

p y r a z o l o s which were c r y s t a l l i z e d from benzene-hexane mix tu re . 

The py razo l e s 26a-b, _20 and _32 s epa ra t ed out while t r i t u r a t i n g 

wi th water and were f i l t e r e d as such without e x t r a c t i o n . 

S p e c t r a l and a n a l y t i c a l da ta a re given in t a b l e s 1 and 2 

r r s p c c t i v e l y , 
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General procc-dure for t h e s y n t h e s i s of 3(5)-aryl-°-] :°ni troso-

5(3) "N-aryl /a lkyl / loenzyl /aminopyrazo l o s (37a~G) : 

To a s o l u t i o n of py razo l e (0,003 mol) anrl pyriclinc (C.003 mol) 

in rlry chloroform (20 ml) a s o l u t i o n of n i t r o s y l c h l o r i d e in 

dry e t h e r (2 ml) was adder", w i th s t i r r i n g and cool inc j . The 

r e a c t i o n mixture was f u r t h e r s t i r r e d f o r 15 min and then 

chloroform was removed on water b a t h . The r e s i d u e was d i l u ­

ted wi th i ce cold wa te r , ex t r ac t ed wi th chloroform <3x25 m l ) , 

d r i e d and evaporated t o g ive crude n i t r o s o p y r a z o l o which was 

p u r i f i e d by c r y s t a l l i s a t i o n us ing acetone and hexane. 

3 - ? h c n y l - 4 - n i t r o s o - 5 ° a n i l i n o p y r a 2 o l e (37a), was obta ined as 

r e d d i s h brown s o l i d , m.p. 281-2° , in 90% y i e l d ; i , r . ymax: 

(KBr): 3040 (NH) ; 1620 ( N=0 ) ; 15B0 ( C=N ,) cm"'-'-; "''H-n.m.r. 

(TFA); 5 7 . l O - n . 0 5 (m, iOH, arom); ^ max(MeOH); 230 nm ( l o g £ , 

4 . 1 2 ) ; Found: C, 68 ,40 ; H, 4 . 2 3 ; N, 21 .50; C a l c . f o r 

^15^12^4° ^^^^^^ ^' 60 .10 ; H, 4 .54 ; N, 21.21%. 

3-Phenyl•°4-ni t r050-5-methylaminopyrazole (37b) was obtained 

as a brown s o l i d , m.p . 184-5°; in 85% y i e l d ; i . r . Vmax: (KBr^i-
1 

3250 ( NH) 1500 ( N=0 ) ; 1505 ( C=N . ) ; H=n.m.r. (TPA) • 

0 3,40 ( s , 3H, CH^NH-;; 7 .30-0 .30 (m, 5H, arom).; ^ max(MeOH) : 

240 nm ( log (£., 3.99) ; Found: C, 59 .62 ; H, 4 .66 ; N, 27.95"; Ca lc . 

f o r C^QH^QN^^O (202) : C, 5 9 . 4 1 ; H, 4 . 9 5 ; N, 27.72%-. 

http://57.lO-n.05
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3°Phcnyl--4-°nltros3-5°benzylaminopyrazole (37c) v/as obtained 

as a yellow s o l i d , m.p. 170°, in 94^- y i e l ^ / i . r . (KBr) vmax: 

3225 ( NH); ISRS (N=0), 1500 ( C=N ) ; ^H-n.m.r , (TFA): 

0 4 .90 (br s , 2H, CH^C^U^); 7 , 3 0 - 8 . 1 0 (m, lOH, a rom) ; ) |max : 

(MeOH); 235 nm ( l o g £ , 4 . 0 9 ) ; Found: C, 69 .32; H, 5 . 1 5 ; N, 

19 .02 ; C i l c . f o r C^g^H^^N^O (270) ; C, 69 .06 ; H, 5 . 0 3 ; N,20.14%. 

General Procedure for the Syn thes i s of 4 °an i l i no"2 ,6~d iamino-

5--arylpyr imidines (5 2 a - d ) ; 4--arylamino°-5-cyano°-2,6='diamlno~ 

py r imid ines (54a-b) ; 2-^mino-4-anil ino-5"?henyl°6-»oxo--l ,6~ 

d ihydropyr imidine (56) ; 2-3mino-4"N-(N'-^phenylpiperQ2ino)^-6-

phcnylpyrimidino (59) 2-amin3-5°Gyano-1-N~(N'-methylpiperazino)-

6"oxo•-1,6-dihydropyrimidine (61) and 2-amino-6-°alkyl/aryl--4~ 

bcnzylaminopyrimidinos (63a°b)• 

A s o l u t i o n of r e s p e c t i v e S/N-aceta l (51a -d ) , 55 , 50 and 

(62a-b) (0 ,01 mol) in dry t_-butar)ol (10 ml) was ad^ied t o a 

suspension of guanidine n i t r a t e (1 .22o , O.Ol mol) and sodium 

t_"butoxide (from O.Olg atom of Na) in t_-but3nol (50 ml) and 

t h e r e a c t i o n mixture was re f luxed f o r 10-20 hr (monitored by 

t i c ) . The solvent was removed under reduced p r e s s u r e and the 

resi''"'uc was d i lu te r i -vrith ice cold water and e x t r a c t e d wi th 

chloroform (2x150 m l ) . The chloroform l a y e r was d r i ed 
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(N3 SO^ ) inc' Gvapor^teri t o oivG cruc'c pyrimir ' incs x/hich were 

purifief'' by c r y s t a l l i s a t i o n from c'ichloroTnethanG/hexnnc 

m i x t u r e . 

The pyrimic' ines (54a~b) anc^ 62_ were synthes izer ' unc"cr s i m i l i r 

c o n d i t i o n s using sodium c thoxide in dry e thanol i n s t e a d of 

_ t -butoxide , t_-butanol the s p e c t r a l and a n a l y t i c a l da t a of t h e 

pyrimiri ines thus syn thes i sod are given in t a b l e s 3 ^nd 4 

r e s p e c t i v e l y . 

G€ncrji_l_ Procedure fo r the Syn thes i s of 4--anilino"2-°mcrGapto~ 

6--oxo_°5-phcnyl--1^6-dihydropyrimidinc (5_7) and 4~bv nzylamino-

2-mercopto-=-6-(p-chlorophcnyl)pyrimidine (64) • 

A s o l u t i o n of r e s p e c t i v e S /N-acc ta l S5 and 6_2 (o.Ol-jnol) in. 

dry t_=»hutanol (10 ml) was a^^ded t o a suspension of t h i o u r e a 

(0 .760/ 0.01 mol) and sodium t"-butoxido (from O.Olqotom of 

sodium) in t_-butanol (50 ml) and the r e a c t i o n mixture iras 

r e f luxed for 10-20 hr (monitored by t i c ) . The so lvent was 

removed under reduced p r e s su re and the r e s i d u e was d i l u t e d with 

i c e cold water and e x t r a c t e d with chloroform (2x15 3 m l ) . The 

chloroform l aye r was dr ic" ' (Na„SO.) an-^ evaporated t o g ive 

crude pyrimi^'^incs which v>7crG pur i f i ed oy c ^ y s t a l l i z a c i o n from 

dichlorom'~thanc/hexanG mix ture . 
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4~^nilinj"2~mGrcaptO'^6-oxD--5-?hgnyl"1^6~r^lhyr'rDpyrimirline (57) 

v7as obf^inad as yellow s o l i d ; m.n. 225-6°C, in 70% (2.06g) 

y i e l d ; i . r . (KBr) -^ max: 3440 (br OH, NH), 1600, 1620 cm" ; 

H-n.m.r.(TFA) : 5 6 . 0 0 - 7 . 7 0 (m, lOH, arom); m/z (M"*") 295; 

Found: C, 65 ,47 ; H, 4 . 7 7 ; N, 14.6G; Co le , for C^^H^^F^^OS (295) 

C, 65.OG; H, 4 .40 ; N, 14,23%. 

4--BGnzylamino-2~mcrcapto-6- '(p-chlorophenyl)pyrimidine (64) was 

obta ined as a l l o h t yel low s o l i d ; m.p. 05 -6° , in 75% (2.45rj) 

y i e ld i . r . ( K B r ) V rnax: 3450 (SH), 3250 (NH) ; 1640, 1580 cm~ ; 

H-n.m,r.(CDCl3);5 4.'50 ('^, 2H, NH-CH^)/' 7 .20-0 .20 (m, lOH, arom), 

Pound: C, 6 2 , 5 1 ; H, 4 . 0 6 ; N, 13 .05 ; C a l c . for C^„H-^N-SCl 

(327.5),' C, 62 .29 ; H, 4 . 2 7 ; N, 12.02%. 

S y n t h e s i s of 2-amino-4-N-bGnzylamino-5-n i t roso-6-methylpyr i -

midinc (65a) and 2-amino-4-=-N-benzylamino-5-nitroso-G-p-chlcjro-

phenylpyr imidine (65b) 

To a so lu t i on of pyr imidines (63a'-b) (0.003 mol) in p y r i d i n e 

(0 .003 mol) in dry chloroform (20 ml) a s o l u t i o n of n i t r o s y l 

c h l o r i d e (2 ml) in dry e t h e r was added wi th s t i r r i n j and i ce 

coo l ing . The r e a c t icsn mixture was f u r t h e r s t i r r e d fo r 15 min 

and chloroform w^s removed on w-iter ba th . The rcsi'-'^uo was 

d i l u t e d wi th i c e cold water (15 ml ) , e x t r i c t e d w i t h chloroform 
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(3x25 m l ) / d r i e r ' (Na SO.) and e v a p o r a t e d t o ^iva c r u d e p y r i m i -

d i n e s 65_a and 65b which were c r y s t a l l i z e d from a c e t o n e and 

hexane m i x t u r e . 

2 - -^minD--4~ben2ylamin3-5~ni t roso ' -6 ' -methy lpyr imid lne (65_a), was 

o b t a i n e d a s a l i g h t g r e e n s o l i d , m . p . i n o - 2 ° , i n 7C?̂  ( 0 . 5 1 g ) 

y i e l d ; i . r . ( K B r ) V max: 3125 , 2950 ( b r NH), 1670, 1630 (N=0) , 

i s n o ( ^ N H ) ; H-n .m , r . (TFA) : a 2 . 0 0 ( s , 3H, CH3); 4 , 5 0 ( d , 2H, 

NHCHj); 7 . 1 0 ( s , 5H, arom) ;J^ max(MeOH) : 220 nm ( l o g ^ , 4 . 2 5 ) ; 

•575 nm < l o g ^ , 1 . 9 1 ) ; Found: C, 5 9 . 0 8 ; H, 5.50,* M^. 2G,62} C a l c ^ 

f o r G^2^13^5^ ( 2 4 3 ) : C, 5 9 . 2 5 ; H, 5 . 3 4 ; N, 20.nOP^. 

2 - A m i n o - 4 ~ N " b e n z y l 3 m i n o - 5 ~ n i t r o s o - 6 - ( p - c h l D r o p h e _ n y l ; 

(65b) was o b t a i n e d a s a g r e e n i s h s o l i d , m . p . 2in->19' ' ; in 

75% ( 0 . 7 6 g ) y i e l d ; i . r . ( K B r ) Y max; 3300, 3450 (NH); 1590 

( (^NH): 1640 (N=0) ; • '•H-n.m.r. (TFA) : 0 4 . 0 1 ( d , 2H, CH^NH) ; 

7,10-=7.05 (m, 9H, arom) ; _)̂  max(MeOH): 230 nm ( l o g ^ , 4 . 3 6 ) ; 

590 nm ( l o g £ , 1 , 8 3 ) ; Found: C, 6 0 , 3 0 ; H, 4 , 4 7 ; N, 20,92%; 

C ^ H , ^N^OCl ( 3 3 9 . 5 ) r e q u i r e s : C, 6 0 , 0 0 ; H, 4 , 1 5 , N, 20 ,61%. 
i / 14 O 
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T a b l e 1 

S p G C t m l D a t a f o r P y r a z o l e s ( 2 1 a - t , 2f>a-b , 2r, , 32 •"̂ nc' 3 6 a - b ) 

P r o c l u c t y I R y m a x (KBr) !i 1 H-NMR(TFA)Q 

2 1 a 3 4 0 5 , 3 2 7 5 (NH) 

1600 (C=N ) 

6.35 (s, IH, H"4); 7.15-7.90 

(m, IOH, arom). 

21b 3400, 3270 (NH) 

1600 (C=N) 

2.50 (s, 3H, CH^); 6.55 (s, 

IH, H-4); 7.3O=.0.15 (m, 9H, 

ar om). 

21c 3400, 3300 (NH) 

1600 (C=N) 

6.31 (S, IH, H-4); 7.00-0.23 

(m, 9H/ arom). 

21d 3400, 3300 (NH) 

1610, 1600 (Q=N) 

2.20 (s, 3H, CH3); 6.in (s, 

IH, H-4); 6.70-7,75 (m, 9H^ 

arom). 

21e 3400, 3420 (NH) 

1604 (C=N) 

1 . 5 5 ( t , 3H, C H 2 = < : H 2 ) ; 2 . 4 0 

( s , 3 H , C H ^ ) , 4 . 4 0 ( q , 2H, 

CH2-CH2) ; 6 . 4 2 - ( s , IH , H-4 

' 7 . 1 5 - n . l O (m, n n , a r o m ) . 

2 I f 3405 ( b r , NH) 

1 6 1 0 , 1 6 0 0 (C=N) 

2 . 5 0 ( s , 3 H , C H 3 ) ; 6 . 4 ( s , 

I H , H - 4 ) ; 7 . 2 5 - 0 . 1 0 (m, 8H, 

a r o m ) . 

21.7 3 1 5 0 , 3405 (NH) 

1 5 6 0 , 1 5 8 0 (c=N ) 

3 . 1 5 ( b r s , 3H, CH^NH); 

6 . 2 5 ( s , I H , H = 5 ) ; 7 . 7 2 ( b r s , 

5H, a r o m ) . 
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T a b l e 1 ( c o n t d . ) 

2 1 h 3 4 0 0 , 3 1 0 0 ( NH) 3 . 1 5 ( b r s , 3H, CH^NH) ; &.2r. ( s , 

1 5 6 0 , 1 5 7 8 ( C = N ) I H , H-=5) ; 7 . 7 2 ( b r s , ll-l, Qrom) . 

2 1 i 3 2 5 0 , 3 1 5 0 (NH) 3 . 1 0 ( s , 3H, CH NH) ; 3 . 9 5 ( s , 3H, 

1 6 1 0 , 1600 (e=N) CH3O) ; 6 . 1 0 ( s , I H , H=5) ; 7 . 1 5 -

7 . 9 0 (m, 4H, ^ r o m ) . 

2 1 j 3 3 8 0 , 3 1 5 0 ( N H ) 

1 6 0 0 , 15 8 0 ( C - N ) 

1 . 4 0 ( t , 3 H , CH CH - ) ; 3.1-2 ( q , 

2H, C H 3 - C H 2 - ) ; 6 . 1 5 ( s , IH, H - 5 ) ; 

7 . 6 8 ( b r s , 5 H , a r o m ) , 

2 1 k 3 3 9 0 , 3 1 5 0 . ( N H ) 1 . 4 8 ( t , 3H, C H ^ - C H ^ - ) ; 2 . 5 8 ( q , 

1 6 0 5 , 1 5 4 0 (C=N) 2H, CH3CH2- ) ; 6 . 2 8 ( s , I H , H - 4 ) ; 

7 . 8 0 (m, 4H, a r o m ) . 

2 1 1 3 3 1 0 , 3 2 1 0 ( N H ) 1 . 4 2 ( t ^ 3H, C H ^ C H ^ ^ ) ; 3 , 5 0 ( q , 

1 6 0 0 , 1 5 4 0 (C=N) 2H, CH2CH2); 4 . 1 0 ( s , 3H, CH - 0 - ) ; 

6 . 2 8 ( S , I H , H - 4 ) ; 7 . 2 0 = 8 . 1 5 (m, 

4H, a rom) 

21m 3 1 2 5 , 3 3 0 0 , 3175 

( K H ) 1 5 9 5 , 1 5 8 0 

(C=N ) 

4 . 2 0 ( b r s , 2H, C H - C ^ H ^ ) ; 6 . 8 0 -
— Z O D 

7 . 7 0 (m, lOH, a r o m ) . 

21n 3 4 0 5 , 33 25 (NH) 

1 6 1 0 (C=N ) 

2 . 4 0 ( b r s , 3H, C H ^ ) ; 4 . 5 0 ( b r s , 

2H, CH_C^H^) ; 6 . 0 0 ( s , 

7 . 3 5 ( b r s , 9H, a r o m ) . 

2H, CH_C^H^) ; 6 . 0 0 ( s , IH , H - 4 ) ; 
— Z 0 D — 

2 l o 3 2 5 0 ( N H ) 

1 6 0 0 , (C=N ) 

1 . 1 8 ( t , 6 H , CH3CH2O); 3 , 3 1 (C*, 

2H, NHCH2); 3 . 4 0 = 3 , 9 0 ( t w o , q , 

4H, CH3-CH2O); 4 . 6 5 ( t , IH , 

K : H ( 0 E t ) ; 5 . 8 3 ( s , IH , H = 4 ) ; 
"a 

7 . 1 3 ° 7 . 7 0 (m, 5H, a r o m ) . 
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2 1 p 3 2 4 0 

1602 

(NH) 

(C=N) 

l . m ( t , 6 H , C H 2 " C H 2 0 ) ; 2 , 3 1 ( S , 

3H, C H ^ ) ; 3 . 3 1 ( n , 2 H , GH » N H ) ; 

3 . 3 0 - 3 . 9 0 (m, 4H, t w 3 C H 2 C H 2 ) ; 

4 . 6 5 ( t , l H , - C H ( O E t ) ) ; 5 . 0 0 ( s , 

I H , H - 4 ) ; 7 . 3 0 (m, 4H, arDm) 

21q 3235 

1605 

(NH) 

(C=N) 

1 . 2 1 ( t , 6H, CH^CH 0 ) ; 3 . 3 1 ( d , 

2H/ CH N H ) ; 3 . 3 n " 3 . G 0 (m, 4H, 

CH3CH2O); 3 . n o ( s , 3H, C H ^ O ) ; 

4 . e n ( t , l H , " C H ( 0 E t ) 2 ) ; 5 . 7 6 ( s , 

I H , H - 4 ) ; 6 . 0 6 - 7 . 4 6 (m, A^B , 4H, 

arom). 

2 l r 3245 

1605 

(NH) 

(C=N.) 

1 . 0 0 - 1 . 5 U (m, 9H, CH^CH^O); 3 . 3 0 

( a , 2H, CH NH) ; 3 . 3 6 •= 3 . 7 1 (m, 

4H, CH3CH2O); 4 . 0 0 ( q , 2H, 

-OCH2CH3); 4 . 6 1 ( t , I H , CH(OEt) ) ; 

5 , 7 6 ( s , I H , H — i ) , 6 , - a3 - ' ' 7 .4a im^ 

2 1 s . 3255 ( NH) 

1 6 1 0 CCsJj) 

1 . 1 8 ( t , 6H, CH^CH„0) ; 3 . 2 0 ( d , 

2H, CH2NH); 3 . 3 6 - 3 . 9 0 (m, 4H, 

CH3CH2O); 4 . 6 3 ( t , IH , GH(OEt) 

5 . 7 6 ( s , IH^ H - 4 ) ; 7 . 3 6 (m, 4H, 

a r o m ) . 

2 1 t 3 2 6 0 

1615 

(MH: 

(C=N ^ 

1 .15 ( t ^ 6H, •CH3CH2O), 3 . 2 3 ( d , 

2H, CH2NH) 3 . 3 0 = 3 . 9 1 (m, 4H, 

CH3CH2O); 4 . 6 5 ( t , I H , C H ( O E t ) . ) ; 

5 . 0 0 ( s , I H , H - 4 ) ; 7 . 3 0 (m, 4H, 

a r 3m) . 
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T a b l e 1 ( C o n t c ? . ) 

26a 3 2 4 0 , 3 3 4 0 (NH) 2 . 4 5 ( s , 3K, C H 3 ) , 7 . 1 0 (m, 4H, 

2 2 1 0 (CN ) i r o m ) . 

1 5 1 0 , 1 6 2 0 (C=N) 

2 6 b 3 4 5 0 , 3 4 0 5 , 3 3 5 0 , 7 . 2 0 = 7 . 6 0 (m, 4H, a r o m ) . 

( N H ) , 2 2 0 0 ( CN ) 

1 6 1 5 , 1505 (C=N ) 

_20 3 4 1 0 , 3340^ ( NH) 4 , 0 0 ( s , 6 H , two OCH^); 7 . 7 6 (m, 

1 6 0 5 , 1 6 0 0 (C=N) HH, a r o m ) , 

2 2 3 4 5 0 , 3 1 5 0 ( NH) 2 . 3 6 ( s , 3H, CH3N) ; 2 . 5 0 = 2 . ^ 3 <m, 

2 2 1 0 , ( C N ) , 1610 4H, p i p e n z i n o ) ; 3 . 1 0 = 3 . 5 0 (m, 4 H , 

) p i p e r r ' = ) z i n o ) . 

3 6 a 3 4 0 0 ( b r NH) i n s o l u b l e 

1 6 1 0 ( C O ) , 1 6 0 0 

(C=N ) 

36b 3 4 5 0 ( b r NH) i n s o l u b l e 

1 6 2 0 (C=0 ) 

1 6 1 0 (C=N) 

a 
c r i c l 3 
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T a b l e 2 

A n a l y t i c a l D a t a f o r t h e p y r ^ z o l e s (2_la-t_, 26a~b/ 2 ^ ' 32_, 3 6 a - b ) 

1 ^Molecular T ^ AQ^ii-'^^^ _ 
Formula j c a l c . c " Ĥ N 

£ » U R C ^ • - — - ' • 

Produc t ii Yielc! I m .p , 

2 l a 05 155-6 C^5H^3N3 

(235) 

7 6 . 6 0 5 . 5 3 iT.fJT-

7 6 . n i 5 , 0 0 1 7 . 6 3 

21b 91 100 C,^H^5N3 
(249) 

7 7 . 1 0 6 .02 16 .06 

7 7 . 3 1 6 .25 16 .57 

21c 92 190 C^^K^^N^Cl 

( 2 6 9 . 5 ) 

56 .79 -^-.'IS 1 5 . 5 0 

6 6 , 5 0 ^1.67 15 .79 

21d 96 161 C^5H^5N3 

(249) 
7 7 . 4 7 5 .92 1 6 . 6 0 

7 7 . 7 3 5 ,71 16 .45 

2 1 e 97 190 ' C^3H^gN30 

(293) 

7 3 . 7 0 6 .40 14 .33 

7 3 . 4 7 6 . 2 3 14 .15 

21f 09 230 C^3H^4N3C1 

( 2 8 7 . 5 ) 

6 0 , 1 7 4 .06 1 4 . 6 0 

6 0 . 4 1 . : ,5 2 14 .37 

21 93 130 C^QH^IN3 

(173) 

69.36 6.36 24.20 

69.50 6.61 24.42 

21h 00 134 C ^ Q H ^ Q N 3 C 1 

(207 .5 ) 
57 .03 4.;'!2 20 .24 

57 .56 4 ,50 20,05 

2 1 1 95 121 C^.H^3N O 

(203) 

6 5 , 0 2 6 .40 20 .69 

64 .07 6 .60 2 1 . 9 1 
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T a b l e 2 ( C o n t d . ) 

n i 0 0 1 1 0 C , , H , 3 N 3 7 0 . 5 0 6 . 9 5 2 2 . 4 5 

( 1 3 7 ^ 7 0 , 7 9 7 . 6 3 2 2 . 2 1 

2 1 ^ 94 144 C , , H , 2 N 3 C 1 5 9 . 5 9 5 . 4 1 1 8 . 9 6 

( 2 2 1 . 5 ) 5 9 . 7 5 5 . 2 0 1 0 . 0 1 

2 1 1 94 9 2 - 4 

21m 95 76 

gm 96 1 2 0 - 2 2 

C^2Hi5N30 

( 2 1 7 ) 

^ 1 6 ^ 1 5 ^ 3 
( 2 5 3 ) 

^ 1 7 ^ 1 7 ^ 3 
( 2 6 3 ) 

^ 1 5 ^ 2 1 ^ 3 ^ 2 
C9.75) 

6 6 , 3 6 

6 6 . 4 2 

7 7 , 4 7 

7 7 . 6 3 

7 7 . 5 7 

7 7 . 4 1 

6 5 . 4 5 

6 5 . 6 7 

6 . 9 1 

7 . 2 0 

5 . 9 2 

5 . 7 1 

6 . 4 6 

6 . 2 n 

7 . 6 3 

7 . n i 

1 9 . Jb 

1 9 . 12 

1 6 . 6 0 

1 6 . 3 7 

1 5 . 9 6 

1 6 . 6 7 

1 5 . 2 7 

1 5 . 5 3 
2 lD 72 7 0 - 2 

r,^ n^ C H N.O^ 6 6 . 4 3 7 . 9 5 1 4 . 5 3 
21p 5 1 7 1 ^ 1 6 ^ 2 3 3 2 

( 2 8 9 ) 6 6 . 2 7 7 . 6 C 1 4 . 2 

2 i q 65 77 

2 1 r 5 0 9 5 - 6 

2 i s 7 1 1 0 0 - 1 

Li 

C 1 6 ^ 2 3 ^ 3 ^ 3 
( 3 0 5 ) 

^ 1 7 ^ 2 5 ^ 3 ^ 3 
( 3 1 9 ) 

C l 5 » 2 0 N 3 ° 2 ^ 1 

6 2 . 9 5 

6 2 . 7 1 

6 3 . 9 4 

6 3 . 0 0 

5 8 . 1 5 

5 n . 4 3 

7 . 5 4 

7 . 2 6 

7 . 0 3 

7 . 6 5 

6 . 4 6 

6 . 6 0 

1 3 . 5 1 

1 3 . 1 6 

1 3 , 3 5 

1 3 . 5 7 

1 3 , 0 1 

2 1 t 5 1 1 0 5 - 5 C . j H j ^ N j O ^ B r 5 0 . 0 4 5 . 6 4 1 1 . 0 5 

( 3 5 4 ) 5 1 . 5 0 5 . 4 2 1 1 . 5 0 



T a b l e 2 ( C o n t d . ) 

197 

26a 95 100 

26b 96 200 

^11^11^5 
(213) 

^loVs^ 
(217) 

6 1 . 9 7 
61 .6n 

5 5 . 3 0 

5 5 . 5 0 

5 .16 

5 .05 

3 .69 

3 .91 

32 .86 

3 2 . 6 7 

32 .26 

3 2 . 4 0 

28 95 200 *̂  17^18^4^2 6 5 . 8 0 
(310) 6 5 . 5 3 

5 . 8 0 18 .06 

5 . 4 8 17 ..00 

32 68 292 CgH^3N^O 

(207) 

5 2 , 1 7 

5 2 , 3 8 

6 .28 

6 , 4 ^ 

3 3 . 0 1 

3 3 . 6 0 

36a 40 3 5 0 
^17«17^5° 
(307) 

6 6 . 4 4 

6 6 . 2 3 

5 .53 

5 . 7 1 

2 2 . 8 0 

22.62 

36b 45 3 5 0 ^21^23^6 '^^^ 55 .38 
( 4 5 5 ) 5 5 , 5 6 

5 .05 

5 .31 

18 .46 

18 .68 
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T a b i c 3 

S p e c t r a l Da ta f o r P y r i m i d i n e ( 5 2 a - d ) , ( 5 4 a ° b ) , 5_6, 52 / 6_1 and 

(63a=b) 

P r o d u c t i IR (KBr) Vmak 
\ 
I H-NMR(CDCl3) 6 

5 2a 3140 , 3305 , 3400, 3460 (NH) 7 .00=7. .10 (m, lOH, 

1620, 1600 (NH) arotm)'^ 

5 2b 3 1 2 0 , 3290, 3 3 0 0 , 3 4 2 0 , 

3470 ( NH) ; 1620, 1600 

(£NH) 

6 . 7 0 - 7 . 7 0 (m, 9 H , 

arom) 

5 2c ,3150 , 3310, 3390, 3470 , 

( NH); 1620, 1640, 

( NH, C=N) 

3.72 (s, 3I-I, C H ^ O ) ; 

6.^0-=7.79 (m, 9H, 

irom) 

52d -., ^ 3150, 3300, 3340, 3490, 

( NH); 1620 ($ NH) 

3 . 0 0 (b r s , 6H, two 

CH-0) ; 6.r.J-=-7.79 

(m, 1H, arom) 

5 4 a 3215/ 33GO, 3480 ( NH) 

1620 ( S"NH) 

7.30-8,01 (m, 4H, 

arom) 

54b 3200, 3340, 3490 ( NH) 

1620 (S NH) 
7 . 4 0 - 7 . 0 9 (m, 4H, 

arom) 

56 3200 , 3250, 3400 ( NH) 

1592, 1605, 1630 

6 . 0 0 - 7 , 7 0 (m, ICH, 

arom) 
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3 2 2 0 , 3330^ 3370^ 

1 5 6 0 , 1 5 9 0 ( f NH) 

( N H ) 3 . 2 0 (m, 4H, p i p c r o z i n o ) ; 

3*n5 (m, 1-H, p i p c r a z i n o ) ; 

4 . 9 2 ( b r s , 2H, NH ) ; 6 . 3 0 

( s , I H , H-=5); 6 . 7 0 » 7 . 9 0 (m, 

lOH, a r o i n ) . 

6 1 3 2 3 0 , 3 4 5 0 ( b r MH) 2 . 2 1 ( S , 3H, CH ) ; 2 - 2 0 -

2 . 5 0 (m, 4 H , p i p e r Q z i n D ) ; 

3 . 3 0 - 3 . 0 0 (m, 4H, p i p e r o z i t i D ) ' 

63a 3120, 3260, 3305, 3490 2.01 (s, 3H, CH^); 4.30 (d, 

(NH), 1595, 1610 ( S NH) 2H, NH=<:H„) 4.95 (br s, 2H, 
-2' 

NH2); 5.50 (s, IH, H - 5 ) ; 

7.23 (s, 5H, -irom) . 

6 3b 3210, 3340, 3425 

( N H ) , 1595 ( S^NH) 

4 . 4 0 ( d , 2H, NHCH ) ; 5 . 0 2 

( b r s , 2H, NH2) ; 6 . 0 0 ( s , 

I H , H " 5 ) ; 7 . 2 5 (m, 7H, 

a r o m ) ; 7 . 7 0 ( r V , 2H, arom) 

TFA 
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