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Abstract 

Synthesis of Hetecrocyclic Compounds 
Starting from 3-Amino and 
3-Hydroxythioacrylamides 

by 

Alemayehu Areda 
Advisor Dr. J. Liebscher 

The 3-amino- and 3-hydroxythioacrylamides were 

obtained by deprotonation and hydrolysis of l-mercapto­

trimethinium perchlorates respectively. In this researeh, 

both the thioacrylamides and the mercapto salts were used +; 

as starting materials to implement the synthesis of 

2-amino~5-nitrothiophenes, 5-aminopysazoles, amino-

thiopyrylium salts and 5-aminoiso::.:azoles • For the 
. . 

amino. itrothiophenes and aminopyrazoles attempts made 

to solate reaction intermediates were successful and 

acceptable mechanisms have been suggested. In almost 

all cases reactions were rapid and yields were high. 

" 



I. I N T ROD U C T ION 

Ee'ccrocyclic compounds are very widely distributed in 

n.lture nnel clre essential to life in vari ous ways. 1 Mo.s'll 

. '·).,il)err.: 0:1.' the sugars and their deri vati ves and most of, 'IIhe 

Vi tUJnin i: [~roup2 possess heterocyclic rings containing oXY2;en 

n): '1i.troi:oen. [,I any antibiotics3 ,4,5 and antibacterial llgents 

'.lBO conts.in heterocyclic ring systems. A large number of 

it>3'~('rocyclic c'ompounds, obtainable only by laboratory synthesic, 

j',lVe v::.luable properti es as chemotherapeatic agents, dyestuffs 

'J'he 2,rowing interest in the field has led many researchers 

to cleBi.[)1 several synthetic routes to heterocyclic moleclllas •. 

C~'hc(3ei.nclucJe synthetic processes such as the following; 

c:.. CJ cloaddi tion reactions 

1) •. Valence bonel isomerization reuction 

c. C;yclocondensation reactions or enamine condensation 

reaction 

Cn" of the common features of all of these synthetic 

',:coc''J'Jun'l3 is that, the;)' involve ring-closure reactions which 

"".) l}c effected by either of the following two ways: 

Dy a head to tail connel. tion6 , 7 of a bif\)n~tiona1 

comround. CEq .1) 

.. / 
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'EO (1) 

.~ nucleophilic attack takes place at the carbonyl cHrbon 

;)nc'use it is the most electrophilic carbon in the structure. 

b.· By a cyclizHtion reaction effected by an interaction 

of two precursors2 ,8 (Eq.2) • 

cm~cH2J-CH=GH-Gl 

(2) 

In the later type of synthesis, bifunctional eompounds 

lilv3 :C·-c1ici.\rbon;yl compounds Hnd their heteroHnHlogous 

t~:Ji(Jc\,)ideG, nitroenHmines, hydrazines, hydroxylamines <md 

ot.hers are included. 

'Phe one problem involved in the s1fn1h.<;l~is of hetero-

cJelic compounds with one or more heteroatoms is the re-

ot'i}:e,uGnt of a suitably functionalized starting material. 

Helevant to the research described in this thesis, Liebscher 

~t :>1.14 synthesized a new series of 3-amino- and 3-hydro­

x;;thioQcrylamides', I Hnd 2, respectively (Fig.l). In 

e";3flllCG our work is a continuation of on earlier program14 

wJ:d.ch metde available· the starting materials, 1, 2 and g . 
.. / 
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R s 
x-cH~6-c/ 

'tiR~ 

1:, X ~ - NR~ 

g, X ~ - OR 

Fig.l The Thioacrylamides 

lOll() thioacrylamides I and ~ are heteroanalogs of -di­

C')C,)orlyl compounds, but since the sulfur can be kept for a 

fwbs8(lUcnt cyclization reaction, these intermediates can be 

"";80 to synthesis sulfur cnntaining heteroC;Y eles. This was 

, 9 
'"OL1H1;;:"ted , for example, with aminovinylthioketones 2. that 

;:",<':8,r,])lc, 1: or 2 as shown in s.'leme I. Infact, the synthesis 

nf S--),,,terocycles could be effected by making use of -di-

c,":chonyl compounds, but one needs sulfur contalning reagentB 

:or the cyclization reaction. 

. .. / 
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I3cl~.'~(; __ J.1.. Reactions of Aminovinylthioketones 2. 

HCH-CO 

ArCCH=CHNR'R2 

" " S 

Ar'CH28
L
=NCH=N+/ 

Arl 

N=CH-N 

,-i-{J(
y 

Ar'$ NH 

i f 
i 

2 

r-\ 
Ar ~",/ N 

.. / 
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II. 'rHEORE'CrCAL }l:~C](GROUND 

1. 3:lIlt:'8His of 3-Amino- and 3-Hydroxythioacrylamides 
~ ---~ .~~-., .. ~~--~. ._-----" 

:~he reaction of various active methylene compounds with 

bhe electrophilic Vilsmeier reagent, formed from dimethyl-

i'OrlUi3.:,dJl.e Rnd various acid chlorides provides an acid-

cntu.1yzecl procedure for the introduction of a formyl 

L 11 12 ";roup. ' , Based on this fact formamido chlorides 4 

(i3c',Gm8 11), prepared by the reaction of formamides and 

\!hosrhory1 chloride POCL
3 

,lthionyl chloride 

O:'.~ Ox;::.l;yl chloride COCL2 ' were shown to react with 

.,'eetCi.:iCes .l. or '1 by iminoformylation and chlorination to 

13 
:~i ve the 3-chloro-2-propeniminium salts 6 and 3-chloro·· 

2··8.zepentamethinium salts 8. 14 Here it Vias observed that, 

a1011:', "Ii th the introduction of one or two imino carbonyl 

(:roU)X: 'I the carbonyl oxygen is substituted by a chloro 

r;roup. These compounds, § and Q, were found to be versatile 

1, j- or 1,5-bifunctional electrophiles which makes them 

';Ll.L-Gc;l,le Lor the synthesis of heterocyclic 

cn_:~l:pounds • S, 15 ,16 

.. / 
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,klie';w II. Iminoformy1a ti on Reactions of Acetamides -~-~~- ~--~.~.~--

1 HCNR2 + POC1
3 

o l 
+1 

HC=NR2 t 
Cl 

Q 
" 2 + HCH CNR 2 2 

H 

~ .2 
HCH CNE 2 2 

,+ H 2, 
.<> R2N=GH6=CN=ChNR2 

2 8 

I,ieuscher et al17 allowed formamido chlorides 4 to rea,ct 

"it:> f'ubf;i;ituted thiocetamides 2 (Scheme III), which could 

,:Cj oL',;,;,ined from the Willgerodt-Kindler reaction of methyl 

;( tones 10. In this case, though there is an intr~duction 

'):[' t~; e iminocarbony1 group, no substitution of the thio-

c":("oon:,l moiety by the chloride ion is observed._ As a result 

instee.d of the expected 3-chlero -2-propeniminium salts, it 

'liDS ,,'oEsib1e to isolate novel 'l-nwrcapto-2-propeniminium 

:]",l(;s ,11. as colorless, crystalline perch10rates (X-=CI04) . 

. . j 
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Scheme III. Synthesis of I-Mercapto-
2-propeniminium salts 11 

0 
" , 

RCNR2 + POC1
3 

\Cl+ 
, i<', 

HC~NR2 

4 

,+ 
R2N ~ 

-X 

ase 
-HX 

.., ~ 2 
N\jH~CCNR2 

" S 

1 

S 
1\ 2 

+ RCH2CN112 
, 

Rl 

2 

I SH 
CHC -C/ 

- '-·NR2 
2 

11 

·Rr7 

0 
" 

RCCH
3 

/12 

. H2O 

HO-CHJCNR~ 
" S 

2 

O~CHCHCNR2 
" 2 
S 

+ S + HNR2 
2 

The mercapto compounds 11, on further treatment with 

a base gave, the deprotonatod products, 3-aminothioacryl­

amides, 117 as shown in scheme III above. On the other 

hand, hydrolysis or 11 of 1 yielded the 3-hydroxythio­

acrylamides 2. 

../ 
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1 and 2 

Consideration of the structures of the thioacrylamides 

will wn,e clenr that these compounds are polyfunctional 

.1nti pOS[ieGS many reactive sites (Fig.2). 

Ntv 
J,., S 

'" "2 CH=C-C-NR2 4'1)t. 
R " 

\"E j 

)"i_e;.2 Thioacrylamides, polyfunctional nature. 

'H'.is polyfunctionali ty determines the general reactivity 

of t\Jioi~crylnmides in both cyclization and substitution 

:ce'ctions. For instance, due to the fact that carbon atoms 

1 ,J-Drl ::; of the thioacrylrunidGs 10 and 2 are electrophilic, 

a, 1)inucleophilic (Nu-Nu) compound such as hydrazine can 

react with them effecting a heterocyclic ring-closure as 

j,n'icnted by (!Sq.:?). 

rhe thioacrylamides 1 and 2 also possess nucleophilic 

sitos i:t r~roups X and S~ 

.. / 
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~;~'b<?ref()J; e reo.c tion betvleen these compounds and a bi-

fnnci;;Lnn,c'l compound, i,8. (E-Nu), also can lead to a ring-

cloSLc8 rroduct as shown by (EqI4)L 

x l,t 
" 2 
CH~C-C-NR 

" 2 S 

+ 
Nu-Nu 

X R , , 
2 CH=C-C-NR 

" 2 

NU-E 

S 
+ 

-HX 
11 S - 2 

-HX > 
-HNu 

'n:,(~ wi,ino group -NR2 in 11 and ,~, or the hydroxy group 

(4) 

:i.:O ? coul,~: b8 substitut8d by primary amines anel hydrazinesL3 

l~' (':(H = FH 2 ), giving rise to 3-aIl.inothioacrylamid8s or 

>·)'y,~;:ci)~zinothioclCrylamides 13 as shown in Scheme IV • 

.. j 
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§_~le~~E) __ lV. Substitution and Cyclization Reactions of 

the thioacrylarnide derivatives. 
"\ 

+ h GIl 
R' N=CH-C=C /' 2 ."-,. , 2 

R ./ ; bR2 \., I~ 
, 2 >;- .1 11 ~ I 2 

HOCIl=CCl\R2 R2' NCH=CCNR2 
II " 

c' R"liH2 S 

l ~IINH2 \V' 
It 

.' 12 '2 
f .""":) It "NIICH=C~lm2 

. . S 

14 

2 . 

.. /' 

~t 

R 
.. ,,2 
1~il2 

(N) 
I '. 

15 M 
Oxic:.a:l;ion of the 3-arninothioacrylamides 13 in acidic -

:c,(lhl.i"l led to 5-arninoisothiazoliurn perchlorates 14· 

On the other hand, the 3-hydrazinothioacr~'1-

,b, eH " = NH2 ) could undergo further cyclization by 

elLllirktion of H2S leading to 3-arninopyrazoles 15 

(::'.'hle 1).18 

.. / 



Gr(l. 

11.1-2, 

ll!-b 

llic 

1L~d 

1Ll·e 

14·f 

15~~ 

15b 

11 

5-Aminoisothiazolium salts 14(NR~ =Morpholino) 
2 a.nd 3-Aminopyrazoles 15 (NR2 = Morpholino) 

n .n. R" Yield % 
~ 

C6H5 C6H5 84 
". 

C6H5 m-N02C6Hi j. 65 

C6H5 !:-Br C6H4 67 

CSH5 C6H
5

CH2 81 

t-CH3C6H4 P-B r C6H4 67 

gjJ. -CIOH
7 ~-CH30C6H4 50 

C6H5 53 

p -CH3C6I!4 49 

._---

;L. , £ and 11 also were shown17 to react vlith halo­

il18thlflene compounds 16 (Rill CH2X). In this reaction 

CEq.;:;), S-alkylation probably takes place first and is 

.. / 
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:>'ollo\leo b;y the elimination of HNR~ to form 2-aminothio­

phone" ;L.7 (Table 2). 

It S 
I h 

Ii' I N-CH~C-C 7' 
2 '~. 2 
1 NIi'2 

2 or 

It + I SH 

,""",-. 

R2N~CH~C~C~NR~ 
II C10 i • "" 

+ H'" CH2X, 

base 
-HZ 

Furthermore l-mercaptotrimethinium perchlorates 11 or 

tlle :)""'J.1lino-and 3-hydroxythioacrylamides react with sub­

"ti tutGO, ace toni triles, R4 CH2CN, 18, to give 2, 6-diamino­

thiolwrylium salts 19 (Eq.6)18 (Table 2). 

R " 
v I ~.::> 

R2NCH~C-C~ 

'" IU1.
2 
2 1 

+ 
H'N 2 

II 

R SH 
I /' 

~CH-C~C 2 
.... NR 

2 
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Ii.nully, the mercapto salt 11 was shoVJn18 to react 'lIith 

~.,,~)en7,oquinone (Eq.7) to give 5-hydroxy-l, 3-benzoxathiol 

(~8:civ;,ti.vcs 20 (Table 2). In contrast to the other re-

2 
cction[; of II mentioned above, only the amino group, NR2 , 

if; su.l)Jeltituted in this case. 

I + ~ / _.j~ 1+ H ~.-.-.'. SH . 0, 
H2N~C~-C~C""NR2 + O~O~ R2N~CHC~j.,,-,£/ I· . H 

C104 11 2 20 (7) 
2 - . 

:r:~J.l?]:.2_.?: 2-Aminothiophenes, 17 (NR2~morpholino), 

(:--)0 _._ J_.~,_~ 

.~~?a 

17b. 

17~ 

J- 9a. 

19b 

JC)c 
--'-

20a 

20b 

20c 

?Od 

2,o-diaminothiopyry1iulll salts 19 

(NR~~morpho1ino), 5-hydroxy-

1 
-1,3-benzoxathio1 derivative 20 (R2~(CH3)2 

R R" Yield % 
----~---~--~---

C6H5 C6H5CO 91 

11 12.. -BrC6H4 CO 93 

11 CH
3

CO 53 

C6H5 C02Et 56 

C6H5 benzimt dazol-2-yl 92 

~-Cl-C6H4 C02Et 61 

C6H5 58 

" 58 

~-C1-C6H4 49 

E -CH30-C6H4 57 

.. / 
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In this research, by making use of the mercapto salts 

11 0:(" 'Ghe thiocrylamides, 1 and ~, and other reagents, 

v.:cion,s rc,:tctions were performed to effect the synthesis 

o:~ t};o following heterocyclic compounds: 

'} .. 
3. 

">:c'omoni tromethane 

5-JU'1:h~opyraz_ol~ - by reaction with hydrazines 

~V!!,!2;12}~~rmamidinothiopyr;zlium salts - by reaction 

with 3-chloro-2-azatrimethinium salts and 

3-·cllioro-2-azapentamethinium salts. 

11-. .~.:.~~m~noisoxazoles-by reaction with hydroxylamine 

hyo.rochloride. 

?he results obtained are discussed in the following 

"eeLon. Every subsection starts wi th what is lmown 

·,()out the compounds under discussion. This is followed by 

\'-lhc1t \,'e have done, The schemes and tables accompaning 

these c~ i[lcl}ssions summarize the synthetic approaches and 

-1;)", (;OTIY,>OUllds synthesized. Elemental analyses, melting 

1,ointE, yields and spectroscopiC data are included in the 

';xpori:Jontal Section. Additionally, selected spectra are 

iJ·})"P8r1(1.CC] -'co the thesis. 

• .j 
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III. RESUI,TS AND DISCUSGIONS 

,... .f3.;J'}lt.1~H flif!._o.J Sta:£.t ing I:1..aterial§. 

The 3-·Amino- and 3-Hydroxythioacrylamides vlere obtained 

by deprotanation and hydrolysis of the 1-mercaptotrimethinium 

perchlorates respectively. The procedure towards the synthesis 

of the mercapto salts \~as adopted from earlier reports. 17 

Belo", are given tables that include thH structurHs or 11, 
~ 

1 and g madH USH of in this project • 

.1.fl1?lE!, .2.. : 1'-I1ercaptotrimethinium perchlorates 111, 

(NR~ = I1orpholino ) 

Cpd Structure 

11a 

144: 76 

139 51 

157 69 

11d 173 73 

11e 
--- 154 60 

.,..--~" .. ~.-~-
+Recrystallized from aCHti.c acid 

----------



la 

lb 

2a 

2b 

16 

Table lIf. ?-Amino- and 3-Hydroxythioacrylamides 

1 and .s (NR~ = morpholino)· 

Structure 

CH ~h S 
? ....... N-CH=C-C~ 2 
,/ ... NR 

CH 2 
? 

Ph 
, S 

HO-CH=C-C? 2 
---NR 

u<;:1-f 2 
. :5 

@ .'S 
HO-CH=C-C!' 2 

"NR 2 

Yield % 

l07-108(MoOH) 79 

97(cyclohexane) 99 

116-118(n-propanol) 81 

110-111(MeOH) 96 

----~~~.--

2. §xnthesis of 2-Amino-5-nitrothiophenes 

The synthesis of 2-amino-5-nitrothiophenes have been 

reported by various workers. 
- ·19 

D.Spinr<lli et a1., for 

instance, reported the reaction of the 2-bromo-5-nitro­

thiophenes 21 with piperidine in ethanol, (Eq.8). This 

nucleophilic sUbstitution reaction led to 2-amino-,­

nitrothiophenes 22. 

../ 
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21 

?;:G. l' ~ H .Il.-

I 

2~~b R ~ CH
3 

I 
;?2c R ~ CH

3
CH2 

17 

I 

22d ; R ~ 

I 

22e R ~ 

I 

It 

/"----. 

---....N· . ). ( 8 ) 
I( 

2.2 '--

CH
3

(CH2 )5 

(CH3 )2CH 

Ot11o:(' v.J()rkers20 ,21,22 in an effort to determine the 

kiW)Gics of the reaction of haloni trotlliophenes wi th piperidine 

in ethanol and benzene, carried out nucleophilic substitu-

tion rc~;ctions on 2-halo-5-ni trothiophenes 23 and obtained 

2-'cuuino-5-nitro thiophenes 24 (Eq. 9) • 

o N 2 

, . 

x ~ Cl, Er, 1. 

. - . - "-~ 

.• t~(9) 
24 

' .. / 
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- ,- 1 h'l' t,23 25d' 't th' 1 Al1o-CJJer DUC eop l lC reac -lon on , -- lnl ro lOP 1ene 

~5 with v,a"ious amine nucleophiles led to 2-amino-5-ni-bro-

t:liophene8 2~ (Eq.10). 

+ Nu 

26i~; Nu = Morpholino 

26]~; lTu = NEt2 
.-)(-

E-'~)~ ; lTu = NHC
6

H
5 

c'61 ~~-~ ; Flu ~-CH3C6H4NH 

> -- r~N 
01r~~/,ru 

26 

(10) 

]~V8n though the results quoted above could lead to the 

1, ,N,-6 i 81.11);3 ti tuted 2-amino-5-ni tro thiophenes by nucleophilic 

sub',ti tution, !ill of these reactions start from an already 

ni-G]:?t;:,o. thiophene ring • 

• 0..8 fc,r as tile 2-aminothiophenes are concerned, N-

2Lj. 
unsubstituted 2-amino-thiophenes 2'7 were synthesized by 

the reGction of substituted acetonitriles 28 with carbo-

nyl comp01.mds 29 and sulfur in the presence of secondary 

~minc bases (Eq.ll). 

../ 



19 

;)iuiLu' l'roducts Vlere obtclinecl25 by a reaction of a mercapto 

CO"lj~,oUl1l1 .tQ and 28 (Eq.11). 

0 X 0 SH 
.~ 

I U ./ ·1 W I 
CH2-CN+R-CCH

2
-R CH2-CN+RC-C". 

I ,\ll ) 
It 

28 

~ 
2y 30 

R .~ 

'4~- . ~ 
X 

If 
R/ ~ 

NH2 

I 
27 

27a; 
~--~"'-

R ~ CH
3

, R ~ CH
3 

X = CN 
I 

;~~!1) ; ~( - CH
3

, R = CH
3 

X = CO Et 2 
I 

~;7c' 
~-'~ ... , R CH

3
CH2 , R = CH

3
, X = C0 2CH

3 

~"urthermore N ,N-disubsti tuted 2.,.aminothiophenes like 2-

morph01ino -5-phenylthiophes 32 were synthesised26 ,27,28,29 

by qcclization reactions of the Willgerodt-Kindler type 

( ., 12' .,.:..q. -J 

(12) 

.. j 
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rq:onosubs ti tuted 2- amino-5-ni tro thiopheIl(B were sythe-

sLood by methods that involve cyclization reactions between 

two or ],)01'e reactants. Rudorf, 30 for instance, synthesized 

IT'-lHonomlusti tuted 2-amino-5-ni trothiophenes 33 by making 

,we of G nitro acetophenone 34, phenylisothiocyano.te 35 

,.mt'l. " ., substituted bromomethylene derivative in the presence 

of 1)].88S like sodium hydride as shown by (Eq.13). 

Ph 'iN02 

R ZY-NHPh (3) 

J 

o 
" 1. NaH 

2. RCH2Br 

33 

2)0. R = C6H5 

2)b H = CH3CO 

.?2S;. R = C6H5cO 

'7cJ 
77 " It = N02 

.. j 
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31 AuguBtin .?t 0.1., uBed sulfur containing st"rting 

materials 16 and bromonitromethane to synthesiB N-mono­

substituted 2-amino~5-nitrothiophenes j-Z CEq" 14). 

o 
'~ ,....,SH 

RC-9=C...., hHI'h 
CN 

CN 
n-y=c #<'. S 

OH "- C -:::­
'HHPh 

NaOft 

n CN 

1(--~\ o N NHPh 2 c· 

(14) 

~, 

2.2 
Hajappa .e1 ill. 32 Synthesized 2, 1+-diamino-3, 5-dini tro-

thiophenes 38 by making use of aninothioacrylamide deriva­

tives .39 and bromonitromethane (£q.15). 

S 
38 

NHR 
(15) 

A few of the studies, quoted above, especially that 

" of Hajappa's32 established\that the cyclization of amino-

thioacrylamides with bromonitromethane or substituted 

bromomethylene comp01.mds is in principle Imown. Unfortu­

nately no N,N-dib'lrbstituted 2-aminonitrothiophenes \'Tere 

synthesized by any of the methods that employed the 

types of cyclization reactions described here • 

• • j 
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In the research conducted here, cyclization reactions 

that made UEe of the thioacrylawides or their mercapto 

sal ts and substituted bromomethylene compounds (in .­

p8.rticular bromoni tromethane) were carried out in order 

to obtain the N ,N-disubsti tuted 2-alIl.ino·-5·-ni trothiophenes. 

As f,u' as the IT ,N-disubsti tuted 2-amino-5-ni trothio­

phenes synthesized by nucleophilic substitution rer).ctions. 

(Eq. 8 - 10) are concerned, it is clear that they do not 

enwloy the cyclization reactions described here. Above 

all, their substitution pattern is completely different 

from those obtained in this research. ~his then makes for 

a novel approach to the synthesis of the title compounds. 

The follovling reaction scheme suromarizes the attempt 

made here. 

. ./ 
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,§CilE?me V Synthesis of 2-Amino-5-nitrothiophenes 

from the thioacrylamide derivatives 

or X- ~ Br-) 

11 

1 

R S 
I~ 

HO-OlI~O-O' 2 
..... 'NR 

i 2 

~I 

+" SOH2R
3 

• I / 
R2N~OH-0~0,- 2 

.,:" NR 

0104 43 2 

•• j 



Based on Scheme V, the synthesized aminoni trotJ-d.o­

phenes of different Hand 1{3 groups are given in the "table 

belo\·I. 

lrOa 

40b 

lroc 

40d 

Ph 

H 
02N~~O 

CH 
/:::::1 3 
~ I 

I \ . /-. Ph 

40f o NOO-'O 
2 

'0/ 
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The reactions between the thioacryl&1nides A and 2 or 
7 

the mercapto salts 11 \'Iith bromonitromothane (42, U;'> ~N02)' 

under basic conditions, "Iere rapid and yields were high. 

~Iith an aim of isolating an intermediate for this reaction 

and to study its mechaniST'l, the same reaction \'/as performed 

under neutral conditions. This did not lead to any isolable 

intermediates except pasty like mixture. 

Analysis of the products obtained under basic condition 

indicated that the sulfur VIas retained in the products. 

Addi tionally, no evolution of H2S VIas noticed durinE'; the 

reaction. So it vm.s logical to assume that the cyclization 

reactions could be initiated by nucleophilic ClttaC:Z of the 

sulfur at the methylene active carbon of brolllonitromethane, 

and under basic conditions the reaction could possibly 

proceed towards the end product rapidly. 

The methylene group in brolllonitromethane is highly 

active so as to contribute to the speed of the reaction. 

Therefore it was necessary to use a less activated ha10-

methylene compound in order to isolate an intermediate of 

the reaction. To this effect R.-nitrobenzy1bromide (~:..:s, 

U3 "p'-H02C6H4 ) \'las allowed to react with 1a under neutral 

conditions and the S-alkylated mercapto salts 

" (l~3, R;'>~ 12.,-N0
2

C
6

Hl" X-~ Br- or C104 ) were isolated and 

characterized. l'1oreover the intermediate 43 when heated 

under reflux for 30 minutes in a basic medium gave tho 

cyclized product .i0f in quantitative yield. 

../ 



26 

At this juncture, it is \'lorth mentioning that Hnj8.ppa 

.et 111. 27 allowed .E-nitrobenzyl bromide '~o react VIi th a 

3-aminothioacrylamide but could not isolate the cyclized 

product even after 2-hours of heating under reflux (EQ.16), 

.. / 
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The most probable mechanism for the form8tion of the 

aminonitrothiophenes synthesized here is depicted j:n the 

following scheme. 

§.£.lloIue VI~: i'lechanism of the 2-Amino-5-nitrothiophenes 

LfQ. synthesis. 

IlieOn 

MeOH 

40 

.. / 



28 

As depicted above the re3.ction proceeas by a prior 

S-alkylation whose product is isolated+ as the bromide or 

perchlorate salt. Deprotone.tion by IneilnS of base is 

followed by a nucleophilic attack at carbon ::> of the salt 

and aromatisation with an elimination of the amine group, 

R2N- (or OR if 2 is used) to yield the final product .l+g_~~ 

The structures of the aminoni trothiophenes :tQ. Vlere 

confirmed by elemental analysis Clnd spectroscopic data. 

Moreover 2-morpholino-5-ni trothiophene LfOa was reduced by -- , 

means of zinc and acetic e.nhydricle to the corresponding 

2,5-diaminothiophene 4-1 (Eq.17) which is only stable as the 

N-acetylated hydroperchlorate 4-1a. The aminonitrothiopheJes 

fl-O are crystalline, stable compounds thRt usually exhibit 

a yellow color. 

1. ZnjA020 

2. R2 )jRClO4-

4-la 

+\1hen 4-2 = N02CH2Br is used no intermediRte is isolated • 

• • j 
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Various reports indicilte that aminopyrazoles have 

been stmthesized from hydrazines and different open chain 

nitriles by nitrile cyclization. For instance, in one 

case34a::- formylacetonitriles 44 l'Iere allO\·/ed to react 

l'li th hydrazine hydrate in glacial Ilcetic acid to e;i ve 3-
7, ,-

amino-Lf-arYlpyrazoles :!:2. (Eq.18). In another study :J7 

hydrazine hydrate was allowed to rea.ct \'lith 

phenylcyanoacetaldehyde ':f6 in benzenecontaininp; 

l2..-toluensulfonic acid to give 5-amino-4-phenylpyrazole 

!l1 (Eq.19). 

Ar-CHCN 
I + NH2NH2 ,H2O 

CHO 

L~4 

~.:2a ; AI' C6H5 

45b' .-~, AI' 12-C1CdI 4 

C6]{5?HCHO + NH21'ffi2 · H20 
CN 

46 

~ 
AcOH 

H+ 
-.....:.!..--;!'> 

benzene 

.. / 
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Heactions of methyJ.hydrazine l'Ii th sui table st,n:,ting 

materials giving 1-methyJ.aminopyrazoles have also been 

reported36,37,38 (Equns. 20 ~ 22). 

I 

o 
" 

RCCHCN+CH3NIINH2 ------~> R'e5 (20) 

I 
4-8a' -' R=CH

3
, R = 

I 
L~8b • 
-' R=Ph, R =CH

3 

?H3 
CH

3
0CECH-CN+CH

3
NHNH

2 

EtoCH=?-CN+CH 3NHNH2 
C02Et 

H 
I 

CH
3 

Ll-8 

(21) 

.. / 

(22) 
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In a study on the reaction products of cyanoacetaldehyde 

derivatives :t2. \'lith various substituted hydrazines, RNIINH2 , 

different 1-(H-substituted)-5-aminopyrazoles 5Q. Vlere 
, . 

obtained 39,40 (Eq.23). 

o 
" 

base" ~ 

50a R ~ CdI5 

2~Ob R = li:. -N02C6H4 

50c R = li:. -CH
3

C6H4 

20d R - ~_-Cl C6H4 

50e R = 2-H02C C6HL~ 

.r\\" 
N"'-N~NH2 (23) 

I 
R 

50 

.. / 
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LJ3 One could trace only one report on the synthosis of 

N ,N-disubstituted aminopyrazole!Ci 22 (Eq026) 0 Here it is 

claimed that the re"ction proceeds by prior formation of 

an unstable six-membered sulfur containing intermediate 

which, with event~al extrusion of the sulfur group leads 

to the moinopyrazoles 32' 

+ H2N , 
nH 
1 ---
C 

~"N(CH3)2 

I 

.'2)a H = H , H = Aryl 
I 

53b R = Ph, It = Aryl 

) 
R' 

R 

H 

53 

With feV! exceptions, most lmol'ln methods ,cited above 

led to the N-unsubstituted aminopyrazoles o In these 

(26) 

methods, the major disadvfJl1tage is that mixtures of isomeric 

products are formed (See Eq021 above). Besides, in most 

cases, mechanisms have not been investigntedo 

• 0/ 
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Once again, in principle the reactions of hydr'clzine 

or substituted hydrazines with 3-amino or 

3 h d th ' l' d .·lr~0\'ln/+1 ,42 but - y ro'A'7/ loacry aIDl es 8.re ~. in 811 cases 

the fT-monosubstitutecl 3-aminopyrazoles l'1Ore obtained. 

In the study conducted here the synthesis of the 

N,N-disubstituted 5-aminopyrazoles33 was effected by 

reaction of the 3-aPlino and 3-hydroxythioacrylamides 1 and 

2 or the mercapto salts 11 with hydraZines (Scheme,!]I). 

Here ~'eactions \'/ere rapid and yields \'iere high. An atteJ'lpt 

to· investigate the reaction meCh8Jlism has also been made. 
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Synthesis of 5-Aminopyruzoles 

R C' 
I 1,..-,: IJ 

R UCH=C-C'7 
2 'NR2 

1 2 

. R5ITHNH
2 

24 

(CH3)200L, 

;56 

h 

R7 Imr>lH
2 

2!± 
-HSCH

3 
, \ I, I _.-"" ... , 

2§ R 

58 

r;5NHNH2 

54 

R 
I S 

-~ __ •. HOCH=C-C~ 2 
- T 'NR 2 . '2 

Based on the scheme given above the 5-aminopyrazoles, 

.28 synthesized are included in Table 6. 

..I 
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,. 
As shown in Bcheme VII, the re8ctions of the hydrazines 

n51lHlUI2 , 2:!: with 3-aminothioacrylamides 1:, 3-·hydroxythioacfyI~ 

amides 2 or the mercapto salts, II gave. 3-hydrazinothioacryl­

amides, 55, when less basic hydrazines such as phenyl­

hydrazine 21, R5 ... C6 H5) , :r.-nitrophenylhydrazine -! 
(54, 1<5 = NO[C6H4 ) or thiosemicarbazide(54, R5= NH[C -) 

were employed in the reaction. These products were isolated 

in high yields and vtere characteriz ed by elemental analyses 

and mill. 

In some cases, hovlever it vms difficult to isolate the 

corresponding hydrazino products 55. Unsubstituted 

hydrazine, for instance, formed the corresponding amino­

pyrazoles 2§ (B.5 ~H) in reactions with 1:, .? or 11. Here 

the tendency to go towards the cyclized product is high 

(Iiiethod A). 

The isolated 3-hydrazinothioacrylamides II Vlere 

further tre8ted in order to get the cyclized products but 

the cycliz8tion reaction needed either longer reaction 

time and acidic medium (Method E) or it was totally UIl­

sucessful. The isolated 3-hydrazinothioacrylamicles were 

treated with dimethyl sulfate and the resulting B-methylated 

product were again subjected to cyclization reaction 

conditions. The meth .lation in fact reduced the time of .. 
the cyclization reaction since the cyclized products could 

be obtained by the elimination of methylmercaptan(ll'wthod D) 

in a shorter reaction time than in the case of j.,ethod E . 

.. / 

I 

I 

I 

I 



38 

But B-methylution of la [lnd further re(lctiun to get -the 

cyclized product could be :performed in a relatively shorter 

time (f.lethocl C.l, .than by either i"ethod E or i\tethocl D. 

The intermedi8te, 3-hydrazinothioacrylamides 55, as 

stated above, could be isolated in high yields and cyclized 

to the rcs}Jective aminopyrazoles in tVIO different ways as 

8tated above. ':2hese reactiol13 are indicated belavi. 

a. The 3-hydrazinothioacrylamides were heated under 

reflux for seven hours to give 58 as shown by 

the ronctions below (her . °7 . ') • L , 

(27) 

~R~ 
.. ~. ." 
. 5 

R 

" / 
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h. The 3-hydrazinothioacrylamides were also treated 

with dimethyl sulfate and further heated under 

~efluxto give 58. 

o 
\I 

CH3'tO-S-OCH3 

" o 

Therefore the mo'st probable mechanism of this 

synthesis seems to be as depicted by the following 

scheme. 

../ 
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Scheme VIII. iilechanislll of the lminopyrazole iJyn thesis. 

H S - 2 

As shown above, a nucleophilic attach by the hydrazine 

derivative on carbon atom :5 of the thioacrylamide derivs.tives 

leds to the .is; lable or (unisolable, in some cases) 

.. / 
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intermediate ;;-hydr3.zinothioa.cry1amide 55. A second attack 

on c8rbon 3.tom 1 of 55 3.nd an eventu3.l elimination of the 

II2:, (aromatization) leBds to the aminopyrazoles 2§. 

~he structurefl of the colorless aminopyrazo1es 58 was 

confirmed by elemental analyses and spectroscopic methods 

which are included in the Experimental Sec-tion, 

.. / 
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LiebncllOr et a1. 43 reported tlHOIt the reE,ction of 

aminovinyl thioketones j'j Ivi th ex, - substituted acetoni triles 

60 gave 2-aminothiopyrylium sgl ts 61. The eminovinyl-

thioketones 5~ also Vlere used in the synthesis of 

forraamidinothiopyrylium salts44 ,45 §2 (Eq.29). 

I 

(29) 

(~J~:rc." ,. 
A / .... :... ~1'- tl-H 
'1' 

62 

In our work33 the 2-aminoformamidinothiopyrylium salts 

were synthesised from the 3-aminothioacryl8Jllides 1 and 

their mercnpto salts 11. The reagents used lVere 3-chloro-

2-azatricJethiniurn ' salts 63, the Dlonoiminoformylation 

products of suitable nitriles. The synthesis also was 

approached through an independent method. bcheme IX 

shows both approaches. 

. . / 



1 

43 

!1£l2~ne IX.!. Bynthea:l.1'I of the 2-s.mino-6-f.'OJ;'l11amicl:!.ulI­
thiopyry1iurn salts 64 

C1 
I + 6 

ArCR2C'~~NCH~NR2 

63 

B 
" 

RCH2-C-NR~ + 

,¥ 
R2N~CH-C 

Ar. , 
R~itcH-c;rcMN~CH-NR~ 

66 Cl 

+ 
H?=NR~ 

CJ< . 

. eli, 6 .. 
ArCH2CN+H9~lm2 

C1 

11 

Bn 
C Y" 2 

~ ---NT{ 
2 

Cl 
, .L 

fcrCH2c=NCR~1~R~ 
63 

.. / 
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. Bnsed on the scheme given above the compounds obtained 

are given in the following table. 

2-Amino-6-formamidinothiopyrylium salts. 

64-a 

6 1+b 

64c 
GR 3 

Structure . --. 

h 

GR 
/' 3 

N~CH-N 
'cn 

·0. 3 

.. j 
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The reactions of the 3-aminothioacrylamides 1: of their 

snlts 11 vlith the 3-chloro-2-azatriQethiniulll salts 6), 

(x- ~ 0104 ) gave the requirecl brick-red colored 2-amino-

6-formaIllidinothiopyrylium salts 64 (!,:!':.thocl. A). Apart from 

the effort to characterize the aminoformmuiclinothiopyrylium 

sal ts 64 by spectroscopic methOds and eleinGntal analyses, 

a trial was made to synthesis ~ by an independent method 

(Method 13). Here thioacetamides 65 were allowed to react 

with a double iminoformylated product of a substituted 

Acetonitrile, the 3-chloro-2-azapentamethinium salts 66. 

Por R '= 06H5' or ,E-0106H4' Ar~ C6H5 , NR~ ~ 11(CH3 )2' and 

NR~ ~ Iviorpholino, products obtained by Method B showed 

identical IH and I@:: with those obtained by fuethod A. 

Despite repeated trails reactions with the 3-hydroxythio­

acrylamicles ~ did not lead to any products. 

.. / 
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7. 5-Aminoisoxazoles 

The H-unsubstituted 5-aminoisoxazoles are formed by 

the action of hydroxylamine on fj-E:etonitriles or their 

imino derivatives and a.-acetylenic ni"oriles or by the 

nction of ammonia on 5-chloroisoxazoles 46 vlhich give 

nminoisoxazoles tlwt are tautomeric with the 5-iminoiso-

xnzolories. The H-mono and disubstituted 5-aminoisoxazoles 

were synthesised47 from nitriloxides and cyanoacetic ester 

or from nitriloxides and nitroketeneaminals in low yields. 

Other reports48 indicate that the 5-aminoisoxazoles could 

be constructed by the reaction of p-aminopropionitrile with 

hydrogen peroxide in the presence of solvents like methanol. 

In this vlork, the thioacrylHmide derivatives were :used 

to effect the synthesis of the 5-8minoisox8z01es. 33 bimilar 

to the pyrazole fo~cmation with hydrazines, att2,ck by the 

hydroxylamine hydrochloride at carbon atom 3 of the 

thioacrylamides could lend to the unisolated 3-hydroxyl­

aminothioHcrylamides §1 (Scheme X). From the in situ 

reaction one can assume three possible rroducts (Scheme X) • 

.. / 
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Scheme .t. Synthesis of 7-Aminoisoxazoles from the 

thioacrylamide 
~ X", R' 
'~'CH "",-,C"""'" 

\ 
\ 
C~S 

hR2 
, 2 
Nil 

::;ZOE \ 

68 

derivatives(X~NH2 or OU) 

R 

R 

(HON~CH-C~?)2S 

wi 2 

Nucleophilic Rttack by the oxygen atom of the hydroxyl 

group 67 at carbon atom 1 can lead to 68 with the elimination 

of the amino group, -HNH~, or to 69 with the elimination of 

-H2!3. Furthermore S-alkylation 'can take place between two 

molecules of 67 to give the sulfide 12. Although the 

assumptions need to be proved, the results obtained so far 

seem to support the following reaction scheme. 
../ 
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Scheme XI. Dynthesis of ;,-Aminoisoxazoles and 

BIB - (4--J2-methoxy-· 5-thioperoxy) iSOX8 zole 

eX ~ HR2 or OH, NR~ ~ morpholino) 

X R 
I I 

CH~C-C-NR~ 
" 

R 

H-<O>.s 
zg J Oxid. 

R~S-S7""""f R 

~fl 73 ~~ 

s 

I" . 

R 

H 

.. / 
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In the reactions performed, both! and g, with 

different It groups, were used. For instance, when 

(la, R ~ C6H5) was heated under reflux with hydroxylamine 

hydrochloride in ethanol, the isolated product was found 

to be 69. Both RIB and NMR data confirmed this. On the 

other hand, when (2b,R~J2-CH30C6H4) wa~ used instead of 

la, 'll. was the isolated product. It seems then that after 

the unisolated intermediate.70 is formed in the reaction 

mixture, the reaction might have gone through 71 to 6';,1 by 

H2S elimination or to 2..? and through that to the oxidised 

product 73 by an elimination of HNR~. Since we saw a 

change in the kind of product formed with a change in R, 

it seems as if the nature of R determines the type of 

product obtained. This of course demands further invest-

igation. The aminoisoxazoles §2 are stable, crystalline, 

yellowish-white compounds. The oxidation products 73 are 

yellowish fiber-like crystals. 
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IV. EXPERIMENTAL 

Molting Point, M.P, was determined by Uni-Melt 'J'homas 

Hover capillary melting point apparatus 

and uncorrected. 

IR: by Perkin-Elmer, Model 727-B infrared spectrophoto­

meter. Values are given in cm- l 

llI_NWill: by Varian T-60 spectrometer. Values are given 

in (ppm). 

UV: by VEB. Carl Zeiss Jena, Model Specord UV-Vis. 

v,S: Finigan, £AS-GC spectrometer. 

~mental Analyses: 'Has done at the Technical Uni versi ty 

of Dresden, Section of Chemistry, Department of Elemental 

Analyses, DDR. 

1. §ynthesis of StartinS.2!ater;i:al:! 

i. ~R£aQtotrimethin~~~ Salts 11 

To a solution prepared by mixing 7.5 gm of dimeth~l­

forrnamide (DMF) and 50 ml CC14 , 16 gm of phosphorylchloride 

(FOC1
3

) was added dropwise while cooling in an ice bath. 

This gave :± to which was added; 

22.1 gm of 9 (R ~ C6H5 ) or 

23.5 gm of 9 (R ~ ~-CH3C6H4-) or 

25 gm of 9 (R = ,E-CH3OC6HL.) or 

27 gm of 9 (R ~ "'-CW H7 ) or 

25.5 gm of 9 (R ~ p-C1C6H4 ) and 

refluxed for 30 minutes. The warm mixture was then mixed 

wi th an equal iunount of glacial acetic acid to which was 

.. / 
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added about 15 ml of perchloric acid. The mixture was 

diluted with sufficient amount of diethylether and le1'-(; 

aside for an hour. The product was filtered by sue tioJl 

and washed with some portions of glaCial acetic acid tlJen 

diethylether. The product was spread in the open air for 

about two hours (prolonged staying may lead to hydro~ysis) 

placed in a clean and dry container, closed and kept in 

the fridge. 

ii. 3-Q;minothioacrylamides 1 

Into a beaker containing 15 ml of methanol 0.01 mol, 

(3.76 gm) of the mercapto salt 11 for (n ~ C6 II5 Or 

H ~.!:.-CIC6H4) was placed and some triethylamine was 

added to the mixture while stirring. ~1he mixture was 

kept aside till crystallisation complet .. .,and the product 

was collected by suction filtration. 

.. / I 
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2. i. 2-Amino-5-nitrothio£henes 40 

Method A 

A mixture of 0.01 mole of 3-dialkylaminothioacryl-

amides 1, or I-mercaptotrimethenium salts, ;n or 3-hydroxy­

thioacrylamides g, 8 ml ethanol or acetonitrile and 0.01 

mole of bromonitromethane 42 (R3 ~ N02 ) was heated to 

boiling. 'l'hen 1 gm (2 gm if 11 is used) of triethylamine 

(TEA) was added. After the ex->thermic reaction has ceased 

the mixture ·was further refluxed for few minutes and cooled. 

The product was collected by suction filteration and re­

crystallised and the following data was taken. 

Table 8: Data table for 2-A~-5-nitrothi2E~ene~ 

~~~~-

°c 
Yield/method IR/KBr U.V CCHACN) 

cpd. M.P ;/ 

-1 Amax(log£ ) % -N02/cm . 

lWa 143-144 (EtoH) 77/A1 1336 230 (LL19) 
.2 91/A 1540 288 (3.91) 

81/A3 439 (4.18) 
60111.4 

40b 151 (n-PrOH) 73/A3 1340 
1548 

leOc 155 (EtOH) 73/ft3 1340 

1548 

.. / 
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Table 8: Cont'd 

4-0d 139 (EtOR) 

4-0f .185 (AeCH) 

l. The starting 

2. " " 
3. " " 
4. The starting 

--------------
Yield/method IH/KBr U.V (CH30N) 

% -'No2/em-1 t{maX(log~) --_. -'--~~--'-"----~-" --_ .. ..,.-

81/A 

1350 
154-0 

134-0 
154-0 

1320 
1505 

236 (4-.26) 
293 (4-.01) 
4-4-0 (I+. 17 ) 
225 (4.85),251s 

(4-.01) 

277s 0.95), 
308s 0;80) 

4-4-5 (4-.32) 
24-4- (4-.38), 

271(4-.13) 
4-11 (4-.54) 

------~..,....~--.--

material is 1 

" " 2 

" " 11 CR3 
material is different, RrN 

2 = 'N " -
ph 

/' 

.. / 
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Table 9: pemental Analyses for 4-0 

cpd Formula 
~ __ • ____ .iN.:..;. V"-,,O __ 

40a 

LfOb 

4-0c 

40d 

C14H14N203S 
(290) 

C15H16N203S 
(304) 

Calc. 
found 

Calc, 
found 

Calc. 
found 

C14H13N203SCl Calc. 
(32Lf) found 

57.90 
56.98 

59.21 
58.57 

56.25 

55.73 

51.80 

51.95 

Iff<, 

5.26 
5.32 

4.01 
1+.23 

9.60 

9.17 

9.21 
8.86 

8.75 
8.64 

8.64 
8.47 

LfOe C18H16N203S 
(340) 

Calc. 53.58 4.74 8.23 
found 53.56 4.7Lf e.03 

11.05 
11.15 

10.52 
10.50 

10.02 
10.52 

9.87 
9.57 

9.43 
9. Lf2 

:!:!-NMR (CDC1
3

, Internal standard TMS,. $/ppm ) 

4-0b. CH3 : 2.37 (s, 3H), CH2NCH2 ! 3.03 (m,4H)._ 

CH20CH2 : 3.70 (m, 4H) 

C5H4! 7.10 (d, 2H) , 7.33 (d, 2H) 

Cll: 7.73 (s, IH) 

Method B 

A mixture of l-all~ylmercaptortimethenium salt 43, 

0.01 mole, 15 ml of acetonitrile and 1 gm of TEA, was 

shortly heated to boiling. 

../ 
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The mixture was cooled and the product collected by suction 

filteration and recrystallised. 

40f M.P 175°0 (CH3CN) 

Yield: 98/B 

IR/KB4: 1320 cm-1 

1505 cm-l 

IH-i~MR (CDC1
3

) Internal 

CH2NOH2 : 2.93 (m, 4H) 

CH20Cl~ : 3.70 (m, L>H) 

CH: 7.30 (s, IH) 

C6H5 7.33 (m, 5H) 

C6H4 7.47 (d, 2H), 

standard 'I'MB, O(ppm): 

8.03 (d, 2H) 

iL p~Nitrobenzylmercaptotrimethenium Salts 12-

A mixture of 0.01 mole of la and 0.01 mole of p--nitro­

benzylbrom,ide was refluxed in 15 ml methanol for about five 

minutes. The homogenous mixture with an equimoloar amount 

of magnesium perchlorate gave the perchlorate salt 430.. 

The products were isolated by suction filteration and re-­

crystallised. ~lhe following data was obtained • 

. . / 

I 

I 

II 
j I 
, 

II 



::.3&, M.P ~ 1950 (EtOH) 

Yield ~ 90;7 .. 

56 

IR/KBr, N02 , 1345, 1505. 

N(CH3)2; 3.10 (s, 6H) 

N(OH2CH2)20; 3.72 (8, 8H) 

OH
2

; L, . 32 (s, 2H) 

06H5; 7.27 (m, 5H) 

06H4; 7.53 (d,2H), 8.22 (d, 2H) 

Oil; 8.10 (s, IH) 

43b. yield; 95'?'~ 

IH/K.Br, N02 
V.V. (CH3CN), 

- 1345, 

A max 

1505 

(loge) 

280 (4.26) 

382 (4.31) 

IH-NMR. Same as 43a 

iii. ?-Acetylamino-5-morpholino-4-phenylthiophen~­

dihydr~rchlorate 4la 

A mixture of 2.90 g of 2-morphilino-5-nitro·-3·-·phenyl­

thiophene 40a and 80 ml of acetic anhydri?-e was heated to 

boiling. About 10 gm Zn-dust was added in portions and 

the reflux continued for 2 hours. The mixture was then 

filtered and hydrolysed by adding water and neutralised .. / 



by adding aqueous NaOH. A yellow oil separated out which 

was then dissolved in about 5 ml of acetio aoid. When 

about 2 ml 70% HCI04 and some wa.er waD added the product 

4la started precipitating. The colorless crystalline 

product was then filered by suction and recrystalised. 

The product changes to dark material when exposed to air. 

41a M.P = 2011- - 206 (AcOH) 

yield = 11% 

IH-NMR. (DMSO-d6 internal standard TMS (ppm) 

CH3 ; 2.07 (s, 3H) 

CH21'iCH2 : 2.77 (m, 

CH2OCH2 : 3.63 (m, 

CH: 6.60 .( s , IH) 

C6H5: 7.43 (m, 5H) 

NH 5.9 (s, Ill) 

4H) 

Lm) 

3. 5-Aminopyrazoles 58 (NMR~ _. tfiorpholino) 

Niethod A 
• A mixture of 0.01 mole of I-mercaptotrimethenium 

perchloratee 11 (X = CIO;;:) or 3-dialkylaminothioacryl-­

amides ! or 3-hydroxythioacrylamides g, 15 ml ethanol, 

0.01 mole of hydrazine (unsubstituted hydrazine was used 

as 85% hydra~ine hydrate) and if the salt 11 is used, 

2 ml of TEA ?JaS refluxed for 45 minutes. It was cooled 

to 1'0011 temperature and about 20 ml water was added • 

.. / 
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The precipitating arninoprazole 2§. was filtered by suction 

and recrystallised. 

Table 10~ Data table for 5-Aminopyrazoles 2§ 

._-- k~ ___ "~'_'" 

Yi~ld/method IH/KBH U.V. CH"CN . 7 
cpd. ivl.P ( °C) % -NH . .Gm-1 Amax(log£~) 

~-~-

58a 112(pet. Ether) 93/ftl 3250 222s (L~. 04) , 

87/A2 252 (3.92) 
276 0.93) 

512£ 207-208 791ftl 253 (L~. 23) 

(MeOH/CH
3

CN) 86/A2 

.58<:! 137-138 93/A2 3410 226 (3.99) 

(pet.Ether) 253 0.96) 
266 (3.90) 

.58e 129-130 85/a2 3400 230 (4.07), 
(NieOH) 253 (4.12) 

265 (4.15) 

58f 183-184 91/A2 3325 231 (4.01), 
252 (3.89) 
264 0.9'+) 
274 (4.01) 

1. Starting material is 1 or 2 

2. Starting material is 11 

.. I 
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Table 11: Elemental AnalY8e8.J2E 58 

Formula .~~~.~.~~~---. 

cpd. 
(M.W) C% H% N% S% Hal% 

~---~~'-~ 

58~ C13H15N30 
Calc. 68.17 6.60 18.34 -(229) found 68.77 6.95 18.23 

58b C19H19N30 Calc. 74.75 6,27 13.77 
(305) found 74.35 6.27 13.94 -

58d C13H14N~OCl Calc. 59.36 5.36 15.96 13.49 (263 found 59.65 5.53 15.59 13.6Lf 
58e CHR17N302 Calc. 64.91 6.62 16.21 

(259) found 65.34 6.88 16.20 
5~.f C19Fi18NL[03 Calc. 65.14 5.1L[ 16.00 

(50) found 65.00 5.28 16.02 -- --_. . .---.~~ ........ --~~~-~~ 

IH-NMR -.....- (CF3COOH; standard TMS, l/ppm) 

581b. 
~-

CR NCH . 2 2' 3.1 (m, 411) , CI12OCI12 : 0.80/m, 4H) 

C6H5; 7.4 (8, 5lf) , 7.6 (8, 5H) 

CHi 7.9 (s, Hi) 

Mass .. spectrum 
~~ ... - .~---

~ m/e (relative intensity) 229 (M+, 52); 198 (18); 

172 (20); 171 (27); 170 (100); 115 (18); 89 (15) • 

.. / 
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Method B 

A mixture of 3-dialkylaminothioacrylamides 1,0.01, 

mole 15 ml glacial acetic acid and 0.01 mole of hydrazines, 

R5NHNH2 , was heated until boiling. An exothermic reaction 

takes place. The resulting solution was allowed to cool 

to room temperature. The precipitation of the product 58 

may be completed by the addition of so~e water. The product 

was collected by suction and recrystallised. 

58b, M.P = 207 - 208 (OH30N) 

Yield = 66% 

Elemental Analyses - See Table 11 

lU-NME is given under Method A 

Method C 

Dimethylsulfate, 0.01 mole. was added to a solution 

of 0.01 mole of 3-dialkylaminothioacrylamide 1 in 20 ml 

methanol. The mixture was heated to boiling for about 

"3 minutes. The mixture was then treated with 0.01 mole 

of hydrazines, R5NlINH2 , while still hot. l'ii.ethylmercaptan 

was evolved. The reflux continued for 15 minutes and was 

cooled to room temperature and the 5-aminopyrazoles 

58b, and, 58c were filtered by suction and recrystallised. 

58b. M.P = 207 - 2080 0 /MeOH/ 

Yield = 54/1 

.. / 
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Elemental Analyses and lH-NMR data are given 

under Method A. 

58c. M~P = 219°C IAcOHI 

Yield = 56%1 

Amax (logf; ) 

2~1(4;25); 322(4.16) 

58c Elemental Anal~~ 

C14H17N30 C% H% 

(243) Calc. : 69.13 7.05 
found: 68.97 7.05 

N% 

17.28 
17.12 

lH-NMR. (CF
3

COOH, standard TMS, !/ppm) 

CH2NCH2 : 3.15 (m,4H), CH20CH;::>: 3.78 (m, 4H) 

C6H5: 7. LJ.3 (s, 5H), C6HLJ.: 7.92 (d, 2H, 8Hz) 

8.50 (d, 2H, 8 Hz) 

CR: 8.07 (8, lH) 

1. . Starting material is.l or 2 

.. I 
- ,-, 
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Method D 

A mixture of 0.01 mole of 3-hydrazinothioacrylamide 

22 (R5 I H), 15 ml methanol and 0.01 mole of dimethyl-

sulfate 56 was refluxed for 90 minutes. The product 2§ 

was filtered by suction from the cold reaction mixture and 

recrystallised. 

28b '. IVi. P ~ 207 - 2080 (CH3CN) 

Yield ~ 32",0 

Elem~!2!al Anabz~~ and lH-NMR data are given under 

Method it. -----
58c. M.P ~ 219(AcOl!) 

Yield ~ 57% 

Elemental Analyses and lH-NMR data are given 

under IfJethod C ------
Method E 

A suspension of 0.01 mole of 3-hydrazinothio­

acrylamide 55 (R5 I II), in 30 ml glacial acetic acid is 

refluxed for 7 hours. The preipitation of the product 

58b was completed by addition of about 20 ml of water 

to the cold reaction mixture. The product was filtered by 

suction andrecrystallised. 

58h •. M.P ~ 208 (MeOH) --.. -' 
Yield ~ 78% 

" Elemental Analysos· and lH-NMR data are given under 

Method A. 

../ 
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L.. i. 2-Amino-6-formamidinothiopyryli1.l.m Salts 64 

(x ~ C104) ----
Method A -----

A mixture of 0.01 mole of la or 0;01 mole of lla 

(1 ml, TEA is added if 11 is used) or 0.01 mole of lb 

or 0.01 mole of ill or 0.01 mole of llc and 7 ml me~hanol 

Vias taken and 0.01 mole of 3-chloro-2-azatrimethinilm 

salt §3 was added to it. The whole mixture was stirred 

vigorously and kept aside at room temperature with a label 

on it for 2 to 3 days. The product was collected by suction 

filteration and recrystallised. 

6L.a. M. P ~ 221 0 
( AcOH ) 

Yield ~ 64% 

Elemental Analyses 

C% H% N% S% 

C24H26N305SCl, Calc; 57.25 5.16 8.34 6.36 
found 56.62 5.29 8.i7 6.42 

1 

64a. U.V (CH3C~) Amax' 
(loi: t), 237s 

253 (1 •• 41), 338 (4.24), 498 (4.27) 

64b .. M.P (AcOH) 

Yield ~ 35% 

.. / 

Hal% 

6.95 
7.86 

(4.35) 
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ME2!h_2SL~ 

3-chloro-2-azapentamethinium salt, 0.01 mole 66 

(Ar ~ C6R5 , X- = C104) was mixed with an equimoloar amount 
. 2 u 

of thioacetamide 65 (R = C6H
5

, NR2 = Morpholino) and 

dissolved in 7 ml glacial acetic acid with little warming. 

The mixture was kept at room temperature for a day and 

about 1 ml TEA was added to it. On the 3rd day the product 

was collected by suction filteration and recrystallised. 

64ak M.P = 220 - 2210 (AcOR) 

Yield ~ 58% 

IR - same as 64a obtained by Method A 

64b. M.P = 217 - 2190(AcOH) 

Yield = 37% 

IR ~ same as 64b obtained by IvIethociA - -----
ii. Preparation of 3-Ch!..2E.2-2-azatt-fiimethi,ru.UllL 

Sale 2211 (x- ~ ClOg ) 

To 0.1 mole of dimethyleformamide, 0.1 mole of , 

phosphorylchloride (1"OC13 ) was added drop by drop while 

cooling (T 30
0

C) and stirring. To this mixture 0.1 mole 

of benzylcyanide or p-chlorobenzylcyanide was added and 

HCl gas (generated by the reaction of H
2

S0
4 

(Conc.) and 

(NaCl) was bubbled through the mixture for 90 minutes 

while cooling in an ice bath and stirring. The cooled 

reaction mixture was poured into another mixture formed 

.. / 
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by mixing 15 ml of perchloric acid (HCI04 ) and 100 ml of 

acetic anhydride. If precipitation did not take place, 

the whole mixture was diluted witn diethylether. Product 

63 was collected by suction filtration. 

iii. Preparation of 3-Chloro-2-~zapentamethiEi~~ 

Salt 6611 (X- = CI04) 

To 0.22 mole of dimethylformamide an equivalent amount 

of phosphorylchloride (POC13 ) was added drop by drop while 

cooling ('I' 25 °C). '1'0 this mixture 0.1 mole of benzyl·· 

cyamide j's addlad and RCI gas was bubled through the mixture 

for 1 hour while cooling and stirring. This is heated for 

30 minutes at 90°C. It was cooled down and poured into a 

mixture of ethanol (2 - 3 times the volume of the mixture) 

and 10 ml HCI04 while stirring and cooling. The whole 

mixture was diluted with diethylether. The light yellow 

precipitate of the product 66, was filtred by suction and 

washed with diethylether (M.P 117°, l1So (Acon) • 

. . / 



67 

A mixture of 0.01 mole of la and 0.01 mole of hydro·-· 

xylamine hydrochloride in 8 101 ethanol was refluxed for 

30 minutes. During the reaction H2S evolution was noticed. 

The mixture was cooled and the product was collected by 

suction filteration and recrystallised. The following 

data taken. 

69. M.P ~ 1180 (EtOH) 

Yield 

IH-l\IMR: (CDC1
3

, internal standard, TMS, i !ppm) . 

CH2NCH2 : 3.3 (m, 4H) 

CH20GH2 : 3.7 (m, Lj·R) 

G6H5: 7.4 (s, 5H) 

GH: 8.0 (£i,lH) 

MS: M/e (relative intensity). 

116(70); 

90(30) ; 

230 (M+, 81); 

115(23); llLe(84); 

89(89); 86(29); 

144(80); 117(70); 

105(66); 104(26); 

77(43); 71(24); 

42(71); 41(65); 

27(26). 

. ,-, f 

70(100); 63(51) ;(57(61+)·; 56(59) 

38(37); 30(21); 29(25); 28(91); 

Note. There is a relatively strong peak at 256 that 

belongs to S8 elemental sulfur (contamination) • 

.. I 
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A mixture of 0.01 mole of 2b and 0.01 mole of hydro-

xylamine hydrochloride in 8 ml ethanol was ref1uxed for 

40 minutes. The mixture was cooled and product collected 

by suction filteration and recrysta11ised. 

22. M.·P = 1330 (EtOH) 

Yield = 31% 

Elemental Analyses 

C20H16N204S2 Calc. 
(412) found 

C% 
58.25 
58 .. 56 

H% 
3.88 
3,96 

5% 
15.53 
10.10 

N% 
6.79 
6.66 

MS. M/e (relative intensity); 412 (M+, 100); 
~ 

381 (16); 380(24); 325(5); 208(10); 207(67); 

206(33) ; 192(7); 179(7); 178(13); 174(7); 

164(13); 151(16); 146(7); 132(5) 76(5); 

60(7); 44(6); 32(24); 28(61); 18(68); 17(28). 
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