


!

SYﬁTHESIS OF HETEROCYCLIC CUMPOUNDS
-

- STARTING FROM 3-AuINO AND
5-HYDROXYTHICACRYLAMIDES

A Thesis
Presented to
The BSchool of Graduate Studies
Addis Ababa University

In partial fulfillment
of the Requirements for the Degree
Master of Science in Chemistry

By
4lemayehu Areda
"~ June 1982



ADDIS ABABA UNIVERSITY
SCHOOL, OF CRADUATE STUDIES

Synthesis of Heterocyclic Compounds
Starting from 3-Amino and

3-Hydroxythicacrylamides

by

Alemayehu Areda
Chemistry Departiment

Science Faculty

Approved by:

- Dr, Kleinpeter -
~ Examiner

" Prof, N. 'Cast'ﬁagnoli
Examiner

" Dr, P.G, Rao
Exgminer

" Dr, ‘Mskonden Dilgassa
Examiner




To
Muluberhan
and

Addis

ii



AOKNOWLLDGA‘[ENFL._ : RO

Profound gratitude 1is expressea to Dr J Llebﬂchev Iy
advisor., He gave of his time, energy and advice w1th ‘no
reservations. I also express my thanks to Dr. Ermias Dagne
who took the burden of reading my paper an&-gave invaluable
commentgr, To Dr. E. Klienpeter for his advice and help in
interpreting some of the NMR spectra.

I extend my thanks to ¥/t Abrhi-tsion Seyoum who did an
excellent typing,and. to Ato Abdu Detango and Ato Adenew
without whose co~operation no work would have been
succesful., I am very greatful to Abto Zewdu Gebeyehu, Ato
Viakgari Hirpo, Ato Wondimagne Mamo, Ato Yilma Mamo, and Ato
Gizatchew Alemayehu for their symphaty and encouragement.

I extend my deepest gratitude #0 members of the Technical
University of Dresden,Chemistry Section (GDR) who kindly
did the elementel analyses and U.V of all componds synthesiged.
The Swedish Agency for Research Co-operation with Developing
Countries (SARECj is thanked for the f{inancial aid obtaindd
through tﬂe Commission for Science and Technology and Addis
Ababa University.

Finaly, I cannot adequately express my deep appreciation
and gratitude to my wife, Wzo. Muluberhan who shared all

my problems and took care of our home.



TABLE OF CONTENTS

DEDICATION
ACKNOWLEDGMENTS
LIST OF TABLES
LIST OF SCHEMES
LIST OF APPENDICES
ADBREVIATIONS
ABSTRACT

I. INTRODUCTICN
IT. THEORETICAL BaCKGROUND

1. Synthesis of 3-Amino-and
3-Hydroxythiocacrylamides

2. Reactions of 3-Amino and
3-Hydroxythiocacrylamides

11T, RESULTS AND DISCUSSIOHNS

1. Synthesis of starting materials

2., Bynthesis of 2-Amnino-5-nitro-
thiophenes _

5. Synthesis of S5-Aminopyrazoles

4. Synthesis of Z2-Amino-6-Form
~amidinothiopyralium saltis

5. SBynthesis of S-Aminoisoxazoles

IV, FXPERIMENTAL

1. Starting materials
i. l-Mercaptotrimethinium
-salts
ii. 5~Aminothioacrylamides

v

iii
vi
vii
viii

ix

15

16
29

42
46

50
51



" 2l' 10

ii,

iii, 2-acetylamino-5-morpholino-

2-Amino-5-nitrethiophenes
Llethod A
fethod B

p-fiitrobenzyluercapto-
trimethinium salts

~4~phenylthiophene
dihydroperchlorate

R S-Aminopyrazoles

id.,

iii.

ii,

V. APFTENDICES
VI. REPERENCES

Method A
Method B
liethod C
KMethod D
Method E

2-hAmino~-6~formamidinothio-
pyryliuvm salts

Method A

Method B
Preparation of s«chloro-
2-azatetramethinium salts

Freparation of %-~chloro-
2~azapentamethinium salts

5-Amincisoxazoles
Bis-(4~p-methoxyphenyl~5~
thioperoxy}isoxazole

PAGE

52
54

55

56

57
60
60
62

63
65

65
66
67
68

69
7



LIST OF TABLES

5-Amincisothiazolium salts and 3-Aminopyrazoles
2~Aminothiophenes, 2,6~diaminothiopyrylium salts
1-Mercapto-2-propeniminium salts

s-Amino and %~-Hydroxythiocacrylamides
2-Amino~5-nitrothiophenes

S-Aminopyrazoles

2-Amino-6-formidinothiopyrylium salts

Data table for 2-Amino-5-nitrothiophenes
Elemental Analyses for 2-Amino-5-nitrothiophenes
Data table for 5¥Aminopyrazolés

Elemental Analyses for S-~aminopyrazoles

vi



Il
IT.
XL,

IV.

v.
Vi.

VIT,
VIII.

I¥.

K.
XTI,

LIST OF SCHEMES

Reactions of,Aminovinylthioketones
Iminoformylation reactions of acetamides

Bynthesis of l-mercapto-2-propeniminium salls
and %-amino- and 3-hydroxythiocacrylamides

Substitution and Cyclization reactions of the
thiocacrylamide derivatives

Synthesis of Z-amino-5-nitrothiophenes

Mechanism of the 2-amino-5-nitrothiophenes
synthesis

Synthesis of S-aminopyrazoles
flechanism of the aminopyrazoles synthesis

pynthesis of the Z2-amino-6-formamidino-
thiopyrylium salts

Synthesis of S~Aminoisoxazoles

Synthesis of S5~-Aminoisoxazoles and
Bis (4-p-methoxy-5-~thioperoxy)isoxazole

VII



LIST OF AFPPENDICES

PAGIHS
1. 1H~NMR Spectrum of 2-Morpholino-3-methyl-
phenyl-~5-nitrothiophene = - 69
1 .
2y H-NMR spectrum of 2-Morpholino-3-p-nitro-
phenyl~-5-nitrothiophene e
Dy LH MR, spectrum of 2-iAcetylamino-
S-mopholino-4-phenylthiophene
dihydroperchlorate _ 71
L.
s H-NMR. spectrum of p-nitrobenzylmercapto-
trimethinium perchlorate 72
1. .
5s H-BMR spectrum of 1,4 diphenyl-
S-morpholinopyrazole 5
O %H-RMR spectrum of 4-p-methylphemyl-
S-morpholinopyrazole Vaia
) lﬂéNMR spectrum of -2-morpholino-3,5-
diphenyl-6-formamidinothiopyryliun
perchlorate 7o
3. lH-—NMR. spectrum of 5S-morpholino-
f-phenylisoxazole 76

VIIT



ABBREVIATICONS

The following abbreciations are used in the btext,

Ac Acetyl

Ar, Aryl

Cpd. Compound

DMF, Dimethyl formamide

Et. . Ethyl

Fig: Figure

M. P. Melting point

«R. Infrared

MR, Nuclear magnetic resonance
NS, Mass spectrunm (S?ectra)
uv. Ultra violet

M.W. Molecular weight

Ph. - Phenyl

FPet. Petroleum

’Nu Nucleophile

i) Llectrophile

ix



Lfbstract
Synthegis of Hetecroéyclic Compounds
Starting from 5-iAmino and
B#Hydroxythioacrylaﬁides

by
Alemayehu fAreda
Advisor Dr. J. Liebscher

The 2-amino-~ and §~hydroxjthioacrylamides were
obtained by deprotonation and hydrblysis of l~mercapto-
trimethinium perchlorates respectively. 1In this researehﬂ
both the thioacrylamides and the mercapto salts were used ¥
as starting materials to implement the synthesis of
2~aminom5~nitrothiophenes, S5-aminopysazoles, amino-
thiopyrylium salts and S-aminoisonazoles . For the
amino. itrothiophenes and aminopyfaébies 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. TNTRODUCTTION

&

Hetepocyclic compounds are very widely distributed in
nature and are essential to life in various ways.l Mos®
nanbars ol the sugars and their derivatives and most of, ¥he
Vitowin 1 groupg possess heterocyclic rings containing oxyszen
o nitrosen., Many antibioticsa’q’5 and antibacterial agents
«lso conbvain hebterocyclic ring'systems. A large number of
naterocyclic compounds, obtainable only by laboratory synthesis,

have valuable properties as chemotherapeatic apgents, dyestuffs

2O co-polymers.,

The growing interest in the field has led many researchers
to design several synthetic routes to heterocyclic molecules,

These include synthetic processes such as the following:

i  Cycloaddition reactions
0., Valence bond isomerization reaction
¢, Cyclocondensation reactions or enamine condensation

reactlion

(ne of the common features of all of these synthetic
seocsdurres is that, they involve ring-closure reactions which
iy be foected by either of the following two ways:

v

S Py a head to tail connegtion6’7 of a bifunctional
conpound. (Eg.l)
‘ o/



A nuecleophilic attack takes place at the carbonyl carbon

wecruge it is the most electrophilic carbon in the structure,

b, Iy a cyclizabion reaction effected by an ipteractian

?_k,,,_.,_
\\fi

of two precursorsg’g (Ba.2).
" r g .
bH§CH2~ ~CH=CH~-C1
+
NHEOH HC1

v O
CHCH,, _,

s, GH Gl CH,, =
R T gy W

O

In the later type of synthesis, bifunctional eompounds
Like D-dicarbonyl compounds and their heteroanalogous
thicanides, nitroenamines, hydrazines, hydroxylamines and

nthers sare included.,

The one problem involved in the aynﬁh§sis of hetero-
cryelic cempounds'withfone or more heveroatome is the re-
cvivewent of a suitably functionalized starting material,
Relevant to the regearch described in this thesis, Liebscher
et 3i.l4 8ynthesized a new series of 3~amino~ and 3-hydro-
wythlozerylamides -, 1 and 2, respectively (¥Fig.l). In |
asgaence ouy work is a conbinuation of an sarlier 1.)‘1*0g}:'zzxml[‘L
wiich wade available  the starting materials, 1, 2 and 11,

V4



R 8
4-CH=C-C 7

“SNRS

2

1, X = - NRj
2, X = - OH

Fig.l The Thicacrylamides

Mie thioacrylamides 1 and 2 are heteroanalogs of -di-
corbonyl compounds, but since the sulfur can be kept for a
subsequent cyclization reaction, these intermediates can be
used Lo synthesis sulfur cnntaining heterocyclegs. MThis was
ielonﬂtratedg, for exaumple, with aminovinylthioketones é that
orcenbla 1 oor 2 as shown in sgheme I. Infact, the synthesis

. off S-heterocycles could be effected by making use of -~di-
corhonyl compounds, but one needs sulfur contalning reagents

Tor bhes cyclization reaction.




Scheuwe [

RCHX

.

S~

ArCCH=CHNR'R
1"

P

oL
Ar 'GH28 :NG}1=1q+/

1

Ar .
fj[
Ay ‘%é N=CH-N

RCH=CO

Reactions of Aminovinylthioketones 3




II. THEORETICAL BACKGROUND

1. Jynthesis of 3-Amino- and 3-Hydroxythioacrylamides

The reaction of various active methylene compounds with

thre electrophilic Vilsmeier reagent, formed from dimethyl-

Fr

ormanide and various acid chlorides provides an acid-
catalyzed procedure for the introduction of a formyl

RERERER S Bagsed on this fact formamido chlorides 4

LTLOUD .
(3ci.ene II),_prepared by the reaction of formamides and
vhosphoryl chloride  POCL, ,! thionyl chloride  S0CL, ,
o Cxalyl chloride COC"L2 , were shown to react with
scetavides 5 or 7 by iminoformylation and chlorination to
sive the 3-chloro~-2-propeniminium salts §15 and %-chloro-

14 Here it was observed that,

2-agzepentamethinium salts 8.
aleans with the introduction of one or two iminocarbonyl
“voups, the carbonyl oxygen is substituted by a chloro
froup. These compounds, 6 and 8, were found to be versatile
L, 35—~ or l,5-bifunctional electrophiles which makes them
sultable for the synthesis of heterocyclic

G
Cﬁmpounds.”15’l6




ocliene 11, Iminoformylation Reactions of Acetauides

HCNR% + POC1

0 J’ > 0 . R

sl [N L An L T
HO=HRG 4 ROH,CNHG g Rol=CHC=CNEG
cl
4 |
OHO=NRE 4 RCH?&Q;E oy BBl Q—"
! SCNH,, -y RoN=CHE=CN=CHER,,
. 7 8

Tiebscher et gll7 allowed formamido chlorides 4 to react
with substituted thiocetamides 9 (sScheme IIT), which could
e obtained ffom the Willgerodt-Kindler reaction of methyl
katohes.ig. In this case, thoughrthere is an intreduction
ol the iminocarbonyl group, no substitution of the‘fhio~
cachonyl moiety by the chloride ion is observed. As a result
instead of the expected 3-~chlero-2-propeniminium salts, it

was posgible to isolate novel l-mercapto-2-propeniminium

saltsg 11 as colorless, crystalline perchlorates (X":CIOE).



- -

Scheme ITI. Synthesis of l-Mercapto-
2-propeniminium salts 11

0 0
1t - 1}
RCN’Ré + POC1, ROCH, + 5 + HNR%
10
Vo, : L
] # ' “ 2 .
HC=NR, + RCH,CNRj -

B R
NCH=CONRS e HO— HO-CH~CONRS
it 1]
g g
1 2
cchCHcng
% —

The mercapto compounds 1ll, on further treatment with
a base gave, the deprotonated‘producté, A—aminothioacryl-
amides, ;17 as shown in scheme III above. On the other
hand, hydrolysis or 11 of 1 yielded the %~hydroxythio-

acrylamides 2.




<+ Recctions of 3~Amino-~ and 3-Hydroxythioacrylamides

L oand 2

Consideration of the structures of the thicacrylamides

will woke clear that these compounds are polyfunctional

M possess many reactive sites (Fig.2).

Fig.2 Thioacrylamides, polyfunctional nature.

Tuis polyfunctionality determines the general reactivity
of thioccrylanides in both cyclization and substitution
rerctions. FTor instance, due £o the fact that carbon atoms
1 and 5 of the thiocacrylamides 1 and 2 are electrophilic,

2 binucleophilic (Hu-Nu) compound such as hydrazine can
ceact with them effecting a heterocyclic ring-closure as

inticated by (Eqg.3).

The thioscrylamides 1 and £ also possess nucleophilic

sites ot pgroups ¥ and S,



Mhereioze reaction between these compounds and a bi-
. ~ : a ino-—
funetionel compound, i.e, (E-Mu), also can lead to ring

closvre product as shown by (Bqid)i

X R
r 2 s
CH=C-G-HRy “HX s ny'**““
8 ~H,8 (. 2 (3)
| 2 A RS
+ .
Nu-Hu
)
~ R
¥ R
L |
O ConNR? i
CHi=0-C-NRS B
g ~Hilu
+
Ku-E

The awinoe group -NR2 in 11 and 1, or the hydroxy group

in 2 could be substituted by primary amines and hydrazines

e Tﬁ% = EH2), giving rise to 3-aminothioacrylamides or

L L

sebydrazinothioacrylamides 15 as shown in 3cheme 1V.



Scheme 1V, Substitubion and Cyclization Reactions of

the thicacrylamide derivatives.

+ 5 _SH
o RZNTOH-?:O“mNRE p
] ) KI .‘ 1 2‘¥ o ]ﬁ 2
HOCH=CCRR2 - BéNCh=CONR2
1 ) "
N YU
R NH2 N . bR L\H2
e > 12

i
WNTTC Y = (TS
R"NHCH=CONRS g

';//’/j/ﬁf/ 13 \\\\\%\\\Eé R NRg
o é% \i
N-_/N
15 U

14 ﬁy'
Cxidabion of the Z-aminothioacrylamides 13 in acidic

andive led ﬁo 5-aminoisothiazolium perchlorates 14

(7vb1e 1).Y7  On the ofher hand, the %-hydrazinothioacryl-

siides 1% (R” = Nl,) could undergo further cyclization by

elimincstion of Ho5 leading to S-aminopyrazoles 13

(:oble 1),18



Toble 1 S-Aminoisothiazolium salts L4(NR5 =Morpholino)

and 3-Aminopyrazoles 15 (NR% = Morpholino)

Cpd, R Ry Yield %
e C6H5 ‘ %§H5 84
e Cgllg P-B_C.H, 67
iHd CgHg CeHsCH, 81
e P-CHyCAH, P-B CcH, 67
L4f o ~Ciol,  B-CH,0CGH, 50
Loa CgHg - 55
12b P -CHyCcHy, -~ 49

Ly 2 and 11 also were shown17 to react with halo-
methylene compounds 16 (R™ CH,X). 1In this reaction

(3z.5), S-alkylation probably takes place first and is



rollowed by the elimination of HNRé to form 2-aminothio-

phenes 17 (Table 2).

R o
' y L)
NN T

LEN CH—C,C\\ 5 Q
NR2

+ R™ CH,Y, 16
R g.. o bage > rd (%)
¥ i i
Z \, 1Y R 5 MR,

HO=CH=(imC

Hd

RS | 17
2 or
+ ? /,SH
| R ek T =
RAN=CH~C cwaRg
ll ClOL_ -

“Furthermore l-mercaptotrimethinium perchlorates 11 or
the J-smino-and s-hydroxythiocacrylamides react with sub-

stituted acetonitriles, R'CH CM, 18, to give 2, ©-diamino-

2
thiopyrylium salts 19 (Eq,6)18 (Table 2).
. R 5
RARCH=C~CX™ - -7
- Y,
1 NR2 “ :
i R
% s R4CH CH base .
HO-CH=C-C®" >* + , Gl _base N .
~. ]
2 RS 18 HS -NRZ
- R SH ; »
+ 1 / 2 ML
RéN =CH-C=C o
T HNR
11 ° ]




Jinally, the mercapto salt 11 was ShownlB to react with
p-venzoquinone (Eg.7) to give S-hydroxy-l,3-benzoxathiol
derivatives 20 (Table 2). In contrast to the other re-
ccetions of 1} mentioned above, only the amino group, NR%,

i subgtibuted in this case.

n BH - ,
; + ‘ / 2 \ + 1{ ?.v..._. .‘.
R N=CH-C=C +0 = =20 . Ran amd 4
2010_ s\NRg o/ TeR=CHC = o A o o
411 20

Table Z: 2-Aminothiophenes, 17 (NRS:mOrpholind),
2,b-diaminothiopyrylium salts 19

' '(NR§=morpholino), 5-~-hydroxy-

~L,%-benzoxathiol derivative 20 (R%=(CH5)2

Opc, R R" Yield .%
17a Cells CelC0 91
17D " P -BrC.H,C0 9%
1i7¢ " CH,00 - 53
19 Cells CO, b 56
19D Cels benzimt dazol-2-y1 92
1%¢ P-C1-CH, COLEb 61
=0a Ggﬁ 5 _" >8
20D " - o8
20c  p-Cl-CcH, - 49
208 P -CH30-CglL, - - 97

"




in this research, by making use of the mercapto salts
11l or the thiocrylamides, 1 and 2, and other reagents,

v.rious reactions were performed to effect the synthesis

oi the following heterocyclic compounds:

L. Z-imino-5-nitrothiophencs - by reaction with

Yromonitromethane
2. D-fndnopyrazoles - by reaction with hydragzines

5+ Aminoformamidinothiopyrylium salts - by reaction

with %~chloro-2-azatrimethinium salts and

S-chloro-Z2-azapentamethinium salts,

4. Heiminoisoxazoles-by reaction with hydroxylamine

nydrochloride.

Tne results obtained are discussed in the following
section. Svery subsection starts with what is known
2wout the compounds under discussion. This is followed by

what we have done, The schemes and tables accompaning
thege ¢iscussions summarize the synthetic approaches and
the compounds synthesized. FElemental analyses, meltihg

points, yields and spectroscopic data are included in the

“uoeriscntal Section. Additionally, selected spectra are

appended to the thesis.
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IIT. RESULTS ARD DISCUSSIONS
4.  Synthesis of Starting Materials
The %-Amino- and 3-Hydroxythiocacrylamides were obtained
by deprotanation and hydrolysis of the 1-mercapbotrimethinium
perchlorates respectively. The procedure towards the synthesis
of the mercapto salts was adopted from earlier reporﬁsa17
Below are given tables that include the structures of“135
4 and 2 made use of in this project.
Table 3 : 1-Mercaptotrimethinium perchlorates 11,
(NRg = Morpholino )

Cpd  Structure M.p ¢t Yield %
Ala Eh SH
(CHB)gﬁ:CHﬁ =cgﬁR2 A4 26
G10, o
e
+ ) Bl
19  (CH,)  N=CH-C=C 429 59
— 572 ‘&NRE
Q104 2
OCH
3 5
5 + .Q ’,SH
e .(CH5)2NECHPC=C‘ENR2 157 69
em 2
Cqu_ (}-1
11 (CH3)2EECH*O‘ﬁNRa 173 75
2
010,
?@
R = N — SH
b - ~ 1 ”
Te [m-/’§“9§“ U 52 154 60
c1y, o

e eI A RS TS s N AR e —a e

I R Sy

+Recrystallized from seetic achd
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Tableuf, 5-Amino~ and 3-Hydroxythioacrylamides
1l and 2 (NRg = morpholino)

Cpd. Structure M. % Yield %
H“N"CHzc-C:jNR2 107-1.08(1MeOH) 79
CH e
5
gl
(}@
1b CH5 ,,S
**NuUH:C—CifNR2 97(cyclohexane) 99
GH// 2
5
Fn
-
wCH= (O '
2a  HO-CH=C C“*“NRg 116~118(n-propancl) 81
A 2

‘gi 'S

0-CH=GmC 2 |
2b  HO-CH=C C‘*NRE 1310~111(MeCH) 96

2. Synthesis of 2~imino-~5-nitrothiophenes

The synthesis of 2-amino-~5-nitrothiophenes have been
reported by various workers, D.Spinélli et gl;;lg 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 gg;



O,N
e TEGTO
oy - |
228, R = H 224 ; R = CHz(CHy)g
] f
22b ;. R = CH5 22e 3 R = (CHB)ZCH
' 1
22¢ 3 R = CH50H2
20,21,22

Cther workers in an effort to determine the
-kinetics of the reaction of halonitrothiophenes with piperidine
in cthanol and bengene, carried out nucleophilic substitu-~
tion resctions on 2-halo-5-nitrothiophenes 25 and obtained

2-amino~5-nitrothiophenes 24 (£q.9).

‘\'.

X = ¢1, Br, I.




23

Another nucleophilic reaction on 2,5-dinitrothiophene
25 with various amine nucleophiles led to Z2-amino-5-nitro~
thiophenes 26 (Eq.10).

O2NAé é;:ﬁkkﬂo2 A PSR
25

Nu (10)

Zb6a; ¥u = Morpholino
26Dh; Thu = NEt2
260; Mu = NHOH

=64 Eu = Q-CH506H4NH

Aven though the results quoted above could lead to the
N,-disubstituted 2~amino-5-nitrothiocphenes by nucleophilic
substitution, all of these reactions start from an already

nitrated thiophene ring.

iz far as the 2-aminothiophenes are concerned, N-
unsubstituted B-Smino—thiophenes 27 were synthesized24 by
Tthe reaction of substituted acetonitriles 28 with carbo-
nyl compounds 29 and sulfur in the presence of secondary

simine bases (Bg.ll).
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Simitlar piroducts were obtained25 by a reaction of a mercapto

compound 30 and 28 (Eq.11),

0 | X 0 su
?ff ¥ / } ¥ . _ ‘
CH,~CN+R~COH,,~R CH,~CN+RC~ C{ | \l )
R : '
08

?,5.3../ 29
‘/

X

' -
R BHE
\ 27
- ‘ -y

1
2es R = GHyCH,y R = CHy, X = COL0Hy

rurthermore N,N-disubstituted 2-aminothiophenes like 2-
morphnlino -5-phenylthiophes 32 were synthesised26’27’28’29
by cyclization reactions of the Willgerodt-Kindler type
(2q.12)

0 0 )
" 4 _ 0

it = {
Q..CCHQ-CCH5 1_ X @ﬁﬁ:(:ﬂ—éc:fi;
+ 0§ N | S

A H r@} (12)




li-lonosubgtituted 2-amino~5-nitrothiophenms were sythe-
sized by methods that involve éyclization reactions between
two oxr more reactants., Rudorf,BO for instsnce, synthesized
T-monosubstituted 2-amino-5-nitrothiophenes 33 by making
wse of a nitroacetophenone 34, phenylisothiccyanate 25
and & Lgubstituted bromomethylene derivative in the presence

of bases like sodium hydride as shown by (Eq.13).

0 - ““““
n } 1. NaH (1)
~G-CH,=NO ,+ FHNCS NHPh
2. RCH Br

i
24, 35
228 3 R = CgHg
33b 5 R = CH,CO
32¢ 5 R = CglgCO
53d s RO= NO,
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. :
Augustin et §£°,)q used sulfur containing starting
materials 56 and bromonitromethane to synthesis N-mono-
substituted 2-amino=~5-nitrothiophenes 37 (Bq. 14).
0

SH
SR
RO-6=0
CN .
=
. BrCH,NO
N
R_Q=c@*“0 s ,? 5. O,N
S e Nao &t
* REPh

27

Synthesized 2,4-diamino-3,5-dinitro- .

Rajappa §£‘91q32

e e

thiophenes 38 by making use of aminothiocacrylamide deriva-

tives 39 and bromonitromethane (Eq.15).

(0}15)241\1 N 5
e ;
'K,C :?—CK‘U + BrCH2N02
(CHz) N Mo, NHR |
(Cﬁég ) NO,
| (15)
O, NHR '
S
38
A few of the studies quoted above, especially that
’ b
32

of Rajappa's established\that the cyclization of amino-
thicacrylamides with bromonitromethane or substituted
bromomethylene compounds is in principle known. Unfortu-
nately no N,N-disgbstituted 2-aminonitrothiophenes wére

synthesized by any of the methods thalt employed the

types of cyclization resctions described here.

oo/
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In the research conducted here, cyclization reactions
that made use of the thioacrylamides or their mercapto
salts and substituted bromomethylene compounds (in -
particular bromonitromethane) were carried out in ovder

to obtain the N,N-disubstituted 2-amino-5-nitrothiophenes.

As far as the I,N-disubstituted 2-amino-5-nitrothio-
phenes synthesized by nucleophilic substitution reactions.
(Eq. 8 - 10) are concerned, it is clear that they do not
employ the cyclization reactions described here, Above
all, their substitution pattern is completely diffemrent
from those obtained in this research. This then makes for
a novel approach to the synthesis of the title compounds.
The following reaction scheme summarizes the attenpt

made here.
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Scheme V. Synthesis of 2-Amino-S-nitrothiophenes

from the thicacrylamide derivatives

(X = CL0, or X~

R

R =l A
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Based on Scheme V, the synthesized aminonitrothio-

phenes of different R and R? groups are given in the table

below,
Table 5: 2~Amino-5-nitrothiophencs (Nﬂg = morpholino)
Cpd. Structure Cpd. structure
Ph
40a
NAYLY
40c
AW
408 AN\
= e
40d




The reactions between the thioacrylamides ) and 2 or
the mercapto salts 171 with bromonitromethane (42, R5 :NOE)’
under basic conditions, were rapid and yields were high.,
With an aim of isolating an intermediate for this reaction
and to study its mechanism, the same reaction was pecformed

under neutrzl 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 was retained in the products,
Additionally, no evolution of st was noticed during the
reaction. So it was logical to assume that the cyclization
reactions could be initiated by nucleophilic attack of the
sulfur at the methylene active carbon of bromonitromethane,
and under basic conditions the reaction could possibly

proceed towards the end product rapidly.

The methylene group in bromonitromethane is highly

. active so as to contribute to the speed of the reaction.
Therefore it was necessary to use a less activated halo-
methylene compound in order Lo isolate an intermediate of
the reaction. To this effect P-nitrobenzylbromide (42,
Raig}NO C.H,) was allowed to react with 1a under neutral

276740
conditions and the S-alkylated'mercapto salts

=

A — - -
(43, R7=P-NO,C.H,, X'= Br” or C10; ) were isolated and
characterized. Moreover the intermediate 45 when heated
under reflux for 70 minutes in a basic medium gave the

cyclized product 40f in quantitative yield.

oo/




At this juncture, it is worth mentioning that Rajappa

27

et al.”’ allowed P-nitrobenzylbromide to react with a
3-aminothiocacrylamnide but could not isolate the cyclized

product even aftew 2-~hours of heating under reflux (5q.16).

COZEt -
‘ GOQE‘E
{,(S }
CH5~C=C—C:z: o+ Z—CHEBP CH, -C=C
iﬂb “NHPh | 0N
: NH2 C=NPh
_ {
S)
-
Z"C H 2
AN
~ 2 hours
CH COEEt

ZA/?// F\ NHPh

g

%= p-NO,Cell,




The most probable mechanism for the formation of the
aminonitrothiophenes gynthesized here is depicted in the

following scheme.

Scheme VI: 1Mechanism of the 2-Amino-5-nitrothiophenes

40 synthesis.

/ 5
) R
Rgé?éﬁi“%:¢ !
) . 3 CH,-Br .
o AN
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1
R thH\k R
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e

i
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2
45
1 1Hg(010,),, |
MeQH ' 7
 F wéi R
R‘gm R o Rﬂng
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RZCH,S = C = NRS 40
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As depicted above the resction proceeds by a prior
S-alkylation whose product is igolated” as the bromide or
-perchlorate salt. Deprotonation by means of base is
followed by a nucleophilic attack at carbon % of the salt
and aromatisation with an elimination of the amine group,

R M- (or CH if 2 is used) to yield the final product 40,

2

The structures of the aminonitrothiophenes 40 were
confirmed by elemental analysis and Spectfoscopic data.
Moreover 2-morpholino-5-nitrothiophene 40a was reduced by
means of zinc and acetic anhydride to the corresponding

2, 5~diarinothiophene 41 (Eq.1?7) which is only stable as the

N-acetylated hydroperchlorate 41a. The aminonitrothiopheaes

40 are crystalline, stable dompounds that usually exhibit

a yellow color.

ST N/}’ R a0t TS /@(17>

(. 2. Hy)/HC10, H

404 41a

et bt

"When 42 = NOECHgBr is used no intermediate is isolated.

oo/



3. Bynthesis of 5-Aminopyrazoles

Various reports indicate that aminopyrazoles have
been sunthesized from hydrazines and different open chain
nitriles by nitrile cyclization. For instance, in one
casel " of~ formylacetonitriles 44 were allowed to react
- with hydrazine hydrate in glacial acetic acid to give %-

-

amino-f4-arylpyrazoles 45 (Eq.18). In another study”’”’

'hydrazine hydrate was allowed to react with

phenylcyanoacetaldehyde 46 in benzene containing
P~toluensulfonic acid to give 5-amino-4-phenylpyrazole

47 (Bq.19).

Ar-CHCHN
§ 4 NHpNH,.L0 5
CHO AcOH
Iy
3.2?.; Ar = C6H5
45b;  Ar = p-ClC.H,

¢ H.CHCEH ‘ *
61 %hCHO + NHzNH2.H20 H
ON benzene

46




Reactions of methylhydrazine with suitable starting
materials giving 1nmethyiaminopyrazoles have also been

reported56’57‘58 (Equns. 20 - 22).

O

H
RCCHCN+CH_ NHYVH

(20)

v

> 2

48a; R=ClL,,

1
48p; R=Ph, R =CH,
I
CH,,

CHBOCPOH~LN+CH NHNH (21)

HOOC

ELOH 427_*“j\N —p <2i:“Mﬂ§\ (22)

N, -ZHOR,
‘ 52 THN ’/\‘\4Vf//
00, Bt | HoH

EtOCH=C~CH+CH 1




In a sgudy on the reaction products of cyanoacetaldehyde
derivatives 49 with various substituted hydrazines, RNHWH,,
different 1-(R-substituted)-5-aminopyrazoles 50 were

obtained 22040 (1q.2%).

0 | |
0 / "
HCCH ,C RVHN '
( Ch, N)n + RNHM{g _% Ql\lfig (235
!
R

49 59
285 R o= G6H5
203 R o= E;‘Nogggﬁq.
50¢ R = P.;.“CH5C6H4
50d ; R = B-CL C.H,
20e 5 R = 2-HO,C C.Hy,
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One could trace only one report43 on the sgnthesis of
N,N-disubstituted aminopyrazoles 53 (Bg.26). iHere it is
claimed that the reaction proceeds by prior formabion of
an unstable six-membered sulfur containing intermediste
which, with eventual extrusion of the sulfur group leads

to the aminopyrazoles 5%,

: : 1
It ] ' .
[y
= ! RONEN(ony,
AN
) N(OH5)2

Aryl

H

5% ; R=H , R
1

53b 3 R = Ph, R = Aryl

With_few exceptions, most known methods cited above
led %o thelN—unsubstituted aminOpyraéoles° In these
methods, the major disadvantage is that mixtures of isomeric
products are formed (See Bq.21 above). Besides, in most

cases, mechanisms have not been investigated.

ho/
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Once again, in principle the reactions of hydrazine
or substituted hydrazines with 3-amino or

41,42

3~hydroxythiocacrylamides are Xknown but in all cases

the N-monosubstituted %-aminopyrazoles were obtained;

In the study conducted here the synthesis of the

53

N,N~disubstituted S-aminopyrazoles”” was effected by
reaction of the. 3-amino and Z-hydroxythiloacrylawides 1 and
2 or the mercapto salts 11 with hydrazines (Scheme YII).
Here reactions were rapid and yields were high. An attempt

to investigate the reaction mechanism has also been made.

oo/
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Scheme VIT. Synthesis of S-Aminopyrazoles

. 28 R R
. P TR PP
B NCH=0-C R N=CHC=0 HOCH =0
2 —n? A Rp NI QR T e
1 TNE; - 5 VNES
'R5ﬁHNH2 R5NHNH2 “-R5NHNH2
24 , o4 24
| R o |
S R5NHNHGH=C—GQ:_ , &
56 \ ()50,
Y .
R N=CHC éﬁhSGHB | |
.& N: ; A ‘:‘ ) ’ :]
e RS acon | o L LB
“HaS  |RPWHN=CHC=C
2 ”“&NRE
Bt}
¥
3
R5NHNH2
54
-5 CIL ~USCHy

Based on the scheme given ébove the S-aminopyraszoles,

28 synthesized are included in Table 6.

, _
‘ ' 4
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m
Table NES
——mm-é. :
» 5"“' f ]
Aninopyrasz
zoles 5
=] 58

Cpd, '
stre
ucuy
i ubure

_pn
“% o :

282
45,
!

28D

284




As shovm in Séﬁeme V1T, the resctions of the hydfazines
R5HHNH2, 2% with 3-aminothiocacrylamides 1, 3-hydroxythioacpyl-
omides 2 or the mercapto salts, gﬁzg&va»5mhydrazinothioacryl~
amides, 55, when less basic hydrazines such as phenyl-
hydrazine 2&) R5 1, G6H5), P-nitrophenylhydrazine
(54, R = NO,~CgH, ) or thiosemicarbazide(54, R” = NH,-C -)
were empioyed in the reaction. These producté were isolated
in high yields and were characlterigzed by elemental analyses

and BER.

In some cases, however it wasg difficult to isolate the
corresponding hydrszino products 55. Unsubstituted
hydrazine, for instance, formed the corresponding amino-
pyrazoles 58 (°=B) in reactions with 1, 2 or 11l. Here
the tendency to go towards the cycliszed product is high ‘
{kiethod 4).

The isolated 3~hydrazinothiocacrylamides o5 were
further treated in order to get the cyclized products but
the cyclization reaction needed either longer reaction l
time and scidic medium (lMetbhod E} or it was totally un- ‘
sucessful. The isgolated 3-hydrazinothicacrylamides were
treated with dimethyl sulfate and the resulting S-methylated 1
product were again subjected to cyclization reaction 1
conditions. The meth lation in fact reduced the time of
'fhe cyclization reaction since the cyclized producis could
be obtained by the elimination of methylmercsptan(lethod D) 1

in a shorter resction time than in the case of ethod K. ‘

o/
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But S-methylation of la and further rgaction to get the
cyclized product could be performed in a relatively shorter

time (Method C), .than by either lethod E or lethod D.

The intermediste, J-~hydrazinothiocacryilamides 25, as
stated above, could be isolated in high yields and cyclized
to the respective aminopyrazoles in two different ways as

stated above., These reactiors are indiczted below.

a. The 3-hydrazinothiocacrylamides were heated undern
reflux for seven hours to give 58 as shown by

the renctions below (kg . 2?,7‘)

¢

ACQCH

.ﬁ_rmmhw_}

(27)
H, ¥ R
2
R
f"id' 2
R




b.  The 3%-hydrazinothioacrylamides were also treated

with dimethyl sulfate and further heated under

. ?efiux,to give 58.

0
HS [-;_ PO GH§11§—D-00H5 |
HP‘J gj? O e
fo R
22

Therefore the most probable mechanism of this

synthesis seems to be as depicted by the following

gchenme.

|(28)
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veheme VIII. liechanism of the aminopyrazole Synthesis.

As shown above, a nucleophilic attach by the hydrazine
derivative on carbon atom % of the thicacrylamide derivatives
leds %o the i®lable or (unisolable, in some cases)

./




intermediate J-hydrazinothioacrylamide 55. 4 second attack
on carpon atom 1 of 55 and an eventual elimination of the

I3 (aromatization) leads to the aminopyrazoles 58.

The structures of the colorless aminopyrazoles 58 was
confirmed by elemental analyses and spectrosgcopic methods

which are included in the Experimental Sectlon,
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by - 2-anino-O-formamidinothiopyrylium Salts

b3

Liebscher et al. reported that the rezction of
aminovinylthioketones 59 with o - -substituted acetonitriles
©0 gave Z-aminothiopyrylium salts 6l. The aminovinyl-
thioketones 29 also were used in the synthesis of

formanidinothiopyrylium salt844’45 62 (Eq.29).

Y ()11201\1‘ .
*’EE’fwzgi?hr
I )
ZWr-C-CH=CH N'//H (29)
* n = - KR2
S ¥, L)
22 \ / ~ Ar

—

In our work55 the 2-aminoformamidinothiopyrylium salts
were synthesised from the Z-aminothiocascrylamides 1 and
their mercepto salts ll. The reagents used were %-chloro-
2-azatripethinium - salts 63, the monoiminoformylation
products of sultable nitriles. The synthesis also was
approached through an independent method. SHcheme IX

shows both approaches.
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Hohome IX, Bynthesis of the Z-amino-6-formanidine-
thiopyrylium salts 64

R | , "
! s
‘"' /;{/ IT\ /
RZHCh—G O Rali=Ci=G =0 27 32
4 il
1 1
1 ! +6 ' '+6
FATCR,CaNCH=NES ATCH,C=NCH=NR,
62 ‘ 63
{ ER N-cH-¢.

1 } W%m% 1 F
R | l et
Ar-CH, 6 |

-C\
S -CH= NR2

§=CH R
H -
5 )
1 :
RCH.-(=HRS + 6 ' 6
Hy 5 RON=CH-CA0~N=CH-N
65 6 o
;3 + e
HO=NRS
|
4
3 ¥ 6

Cl

+ 6 .
ATCH,CN+HC=HR)

Gl



- Based on the scheme given above the compounds cbtained

are given in the following table.
Peble 7. 2—ﬁmino—6oformamidinotﬁiopyrylium sal¥s.

Cpd. .§E§ucture

Hha

aapatai)

FiR
6y PN )
4 l e (’hb’
ﬁ N=CH-NZ_
) - * CH
S clo; 3
ohc

cH

CHyy
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The reactions of the 5—aminothioacrylamides L of their
salts 11 with the 3-chloro-2-azabrimethinium  galts 63,
(X7 = 010; ) gave the required brick-red colored 2-amino-
6uformamidinothiopyrylium salté 64 (@gﬁﬁggaé). Apart from
the effort to characterize the aminoformanidinothiopyrylium
salts 64 by spectroscopic netyods end elemcntal analyses,

a trial was made to'synthesis 64 by an independent method
(Mlethod B). Here thioacetamides 65 were allowed to rezct
with a double iminoformylated product of a substituted
acetonitrile, the 3-chloro-2-gzapentamethiniun salts 66.
For R = Cglly, or p-ClGgH,, Ar= Cgi, WES = 1(CHy) s and
Nﬁg = lorpholino, products obtained by Method B shqwed
identical IR and W with those obtained by kethod A.
Despite repeated trails reactions with the 3-hydroxythio-

acrylamides 2 did not lead to any products.




5. H-Aminoisoxazocles

The N-unsubstituted S5-sminoisoxazocles are formed by
the action of hydroxylamine on p-Ketonitriles or their
imino derivatives and a-acetylenic nitriles or by the
action of ammonia on 5—chloroisoxazolesa6 which give
aminoisoxazoles that are tauvtomeric with the 5-inminoiso-
xazolones. The H-mono and disubstitubed S5-aminoisoxazoles
were synthesised47 from nitriloxides and cyancacetic ester
or from nitriloxides and nitroketencaminals in low yields.
Other reports48 indicate that the H-aminoisoxazoles could
be constructed by the reaction of p—aminopropionitrile with

hydrogen peroxide in the presence of solvents like methanol.

In this work, the thiocacrylamide derivatives were .used
to effect the synthesis of the5—ar(1i1t10iso§,-:3zoles.53 Himilar
to the pyrazole formation with hydrazines, attagk by the
hydroxylamine hydrochloride at carbon atom 3 of the
thicacrylamides could lead to the unisolated 3-hydroxyl-
aminothioacrylanides 67 {Scheme X). From the in situ

reaction one can assume three possible products (Scheme X).




Scheme X, Synthesis of 5-Aminoisoxazoles from the

thicacrylamide derivatives(X=NR, or OH)

o anid
2 RO g B

AN

R

(UON=CH-C=C) 58

K- NRg
ft
68 69 70

Nucléophilic‘éttack*by the oxygen atom of the hydroxyl
sroup 67 at carbon atom 1 can lesd to 68 with the elimination
of the amino group, ~HNR§, or to 69 with the eliminstion of
—H2$. Furthermore S-alkylation can take place between two
molecules of 67 to give the_sulfide 70. Although the
assuﬁptions need to be proved, the results obtained so far

seem to support the following reaction scheme.

o/




Scheme XTI,  synthesis of 5-Aminoisoxazoles and
BIS ~(4-p-methoxy-S-thioperoxy) isoxazole

(X = NR, or OH, NR2 = morpholino)
2 , 2
L R
1 t
CH=C-G-NRS  + WH,OH

H
«

=-S5 | 69; R=C

6H

73 Rep-CHZ0CqH,
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In the reactions performed, both 1 and 2, with
different R groups, were used. [or instance, when
(la, R = C6H5) was heated under reflux with hydroxylamine
hydrochloride in ethanol, the isolated product was found
to be 69. DBoth M5 and NMR data confirmed this. On the
other hand, when (gg,Rzg—CH5OO6H4) wag‘used instead of
la, 7% was the isolated product. It seems then that aflter
the unisolatbed intermediatelzg is formed in the reaction
mixture, the reaction might have gone through 71 to 69 by

H;8 elimination or to 72 and through that to the oxidised

2
product 7% 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 69 are stable, crystalline,

Yellowish~white compounds. The oxidation products 75 are

yellowish fiber-like crystals..
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IV, EXPERIMENTAL

Melting Point, M.P, was determined by Unil-ilelt Thomas

Hover capillary melting point apparatus
and uncorrected.
IR: by Perkin-Elmer, Model ?27-B infrared spectrophoto-

meter., Values are given in cn” L,

iﬁ:ﬁﬁg‘ by Varian T-60 spectrometer. Values are given
in (ppn).

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

3: Tinigan, MS-GC spectrometer.

Elemental Analyses: Was done at the Technical University

of Dresden, Section of Chemistry, Department of Elemental

Analyses, DDR,

1. BSynthesis of Starting laterials

i. l-Mercapfolrimethinium Salts 11

To a solution prepared by mixing 7.5 gm of dimethygl--
formamide (DWF) and 50 ml CCl,, 16 gm of phosphorylehloride
(POCl5) was added dropwise while cooling in an ice bath.
This gave 4 to which was added;

22,1 gm of 9 (R = C6H5) or
2%.5 gm of 9 (R
25  gm of 9 (R

p"CHBCé‘)HL‘_“) or

Il

B—CH5066H4) or
27 em of 9 (R =<ﬁ—ClOH7) or
25;5 gm of 9 (R = p-ClC6H4) and

refluxed for %0 minutes., The warﬁ mixthe was then wmixed

with an equal amount of glacial acetic acid to which was

v/
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added about 15 ml of perchloric acid. The mixture was
diluted with sufficient amount of diethylether and lef}
aside for an hour. Thg product was filtered by suction
and washed with some porticns of glacial acetic acid then
diethylether. The product was spread in the open air for
about two hours (prolonged staying may lead to hydrolysis)
placed in a clean and dry container, c¢losed and kept in

the fridge.

ii. 3Z-Aminothicacrylamides 1

Into a beaker containing 15 ml of methanol 0.01 mal,
(3.76 gm) of the mercapto salt 11 for (R = C6H5 or
H 3_2—0166H4) was placed and some triethylamine was
added to the mixture while stirring. The mixture was
kept aside 4111 crystallisation completesand the product

was collected by suction filtration.
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2. 1. 2=-Amino-5-nitrothiophenes 40

Method A

A mixture of 0.0l mole of %-dialkylaminothioacryl-
anmides 1, or l-mercaptotrimethenium salts, 11 or S-hydroxy-—
thiocacrylamides 2, 8 ml ethanol or acetonitrile and 0.01
mole of bromdnitromethane 42 (R5 = NO,) was heated to
boiling. Then 1 gm (2 gm if 1) is used) of triethylamine
(TEA) was added., After the exothermic reaction has ceased
the mixture was further refluxed for few minutes and cooled.
The product was coilected by suction filteration and re-

crystallised and the following data was taken.

Table 8: Data table for 2-Amino-5-nitrothiophenes

o. ¢ Yield/method IR/KBr ULV (CHCH)
cepd. M.P -0 . ’l'/( :
% | ~N0,/om nax(log £)
40a  14%-144 (Egom)  77/At 1336 2%0 (4.19)
91/4° 1540 288 (5.91)
81/4° 439 (4.18)
60/a"
40b 151 (n-PrOH) 73 /A% 1340
1548 -
40c 155 (EtOH) 73/47 1340 -
1548




Table 8: Cont'd
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Yield/method IR/KBr U.v (GHBCN)
T 0 - .-
gpd. M.P o 7C % sﬂog/cm“l Amax(1op§y) H
404 139 (EtOH) 82/0” 1350 236 (4.26)
1540 293 (4.,01)
. 440 (4,17)
40e 156 (CH,ON) 85/12 1340 225 (4.85),251s
1540 (4.01)
277s (3.95),
508s (5.80)
huys (4,%2)
40f 185 (AcCH) 81/4 1320 ouL (4.38),
S 1505 271 (4.15)
411 (4.54)
1. The starting material is 1
2. " L1} i n g
5. 1] 1t it L H 11
= | “H3
4, The starting material is different, RéN = \‘3N“
ph'/
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Table 9: Ilemental analyses for 40

et o morzaero

cpd. F€§m§§a C% % % 8%
408 CpuHy,N50,8  Cale. 57,90  4.83  9.60  11.05
(290) . found 56.98 4,74 9,17 11.15
40b  CygHy N 058  Cale, 59.21 5.26 9.21 10.52
(304) found 58.57 5.%2 8.86 10,50
40c  CpgHy ;0,8 Cale. 56.25 5.04  8.75 10,02
(320) found 55.73 5,09 8.64 10.52
404 CyuHy 58505501 Cale. 51.80 4.0l  8.64  9.87
(324) found 51.95 4.23  8.47 9,57
40¢  CigHygNs058  Cale. '63.58 474 8.23  9.43
(340) found 63.56 4,74 8,03 9,42
EE—NMR (QD015, Internal standard TMS,;&/@pm)
40b. CHy: 2.37 (s, 3H), CH,NCH,: 3.03 (m,4H) .
CH0CH,: 3.70 (i, 4H)
CgHy:  7.10 (&, 2H) , 7.%% (4, 2H)
CH: 97.7% (s, 1H)
Method B

A mixture of l-alkylmercaptortimethenium salt 43,

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

shortly heated to boiling.



The mixture was cooled and the product collected by suction

filteration and recrystallised.

40f M.P 175% (CH3CH)
Yield: 98/B
IR/KBY: 1320 cm ™t

1505 om™t |

lH-NMR (CDCla) Internal standard TMS, H(ppm):

CH NCH,: 2,93 (m, 4H)

CH,OCH, : 3.70 (m, 4H)

CH: 7.30 (s, 1K)

OgHg ¢ 7.33 (m, 5H)

CgHy @ 7.47 (4, 2H), 8.03 (a4, 2H)

ii. p-Nitrobenzylmercaptotrimethenium Salts 43.

A mixture of 0.01 mole of la and 0,01 mole of p-nitro-
benzylbromide was refluxed in 15 ml methanol for about five
minutes. The homogenous mixture with an equimoloar amount
of magnesium perchlorate gave the perchlorate salt 43%a.

The products were isolated by suction filteration and re-

crystallised. The following data was obtained,



43a, M.P = 195° (EtOR)
Yield = 90%
IR/KBr, NO,, 1345, 1505.

Ly-rmum

N(CHz) ;5 3.10 (s, 6H)
N(CH,CHR) 05 3.72 (s, 8H)

CHyy 4.32 (s, 2H)

Cellgs 7.27 (m, 5H)

Celly s 7.5% (d,zﬁ), 8.22 (4, 24H)
CH; 8.10 (s, 1H)

4%b, yield: 95%
| IR/BBr, NO, - 1345, 1505
U.V. (CHLON), A nex (logh)
280 (4.26)
382 (4.31)

Y-NUR. Same as 43a

iidi. 2—Acetylamlno—Bmmorphollnow4 -phenylthiophene~

dlhydroperchlorate 4]1a

A mixture of 2.90 g of 2-morphilino-5-nitro~%-phenyl-
thiophene 40a and 80 ml of acebic anhydride 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

L



by adding aqueous NaOH, A yellow oil separabted oul which
was then dissolved in about 5 ml of acetic acid, When
about 2 ml 70% HC1O, and some waber was 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 = 204 - 206 (AcOH)
yield = 11%

EQ:NMR; (DMSO—d6 internal standard TMS (ppm)

CHz; 2.07 (s, 3H) |
CHENCHE: 2.77 (m, 41H)
CH,OCH,: 3.63 (m, 4H)
CH: 6.60 (s, 1H)

Cglig: 7443 (m, 5H)

NH : 5.9 (s, 1H)

3. S-Aminopyrazoles 58 (NMR% = Morpholino)

lethod A

A mixture of 5.01 molte of l-mercaptotrimethenium
perchlorates 11 (X = ClO;) or 3~dialkylaminothiocacryl-
amides 1 or 3-hydroxythiocacrylamides 2, 15 ml ethanol,
0.01 mole of hydrazine (unsubstituted hydrazine was used
as 85% hydregine hgdrate) and if the salt 1l is used,
2 ml OS_TEA‘ﬁaS refluxed for 45 minutes. It wag cooled

to rgom temperature and about 20 ml water was added.

o/
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The precipitating aminoprazole 58 was filtered by suction

and recrystallised.

Table 10: Data table for 5~Aminop3razoles'2§
| Yield/method TR/KBR U.V. 0H50§WM“H
cpd.  M.P (°C) % - oot Apax(108%)
58a 112(pet. Ether)  93/47 3250 222s (4.04),
87/A% 252 (3.92)
2796 (3.93)
58b  207-208 79/4t - 25%  (4.23)
(MeOH/CH,CN) 86/A° o
584 137-138 93/4° 3410 226 (3.99)
(pet.lther) 253 (3.96)
266 (3.90)
58¢  129-130 85/a° 3500 230 (4.07),
 (1ieOH) 253  (4.12)
265 (4.15)
58f  183-184 91/4° 5325 231 (4.01),
252 (5.89)
264 (3.94)
294 (4,01)
l. na.-

2.

Starting material is 1 or

Starting material is 11
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Table 11: Elemental Analyses for 58

Formula ‘ )
cpd, (M. W) C% H% N% 3%  Hal%
283 Oy 5H, N0 Cale. 68.17 6.60 18,34 -  _
(229) found 68.77 6.95 18,023 .
58b 019H19N5° Cale. 74,75 6,20 13,77 - ~
' (305) found 74,35 6,29 13,94 - -
284 Oy3H),N,001  Cale. 59.36 5.6 15.96 - 13,49
(263 found 59.65 5,55 15,59 . 13,64
58e 014H17N302 Cale. 64.91  6.62 16.21 . -
(259) found 65.34 6,88 16.20 - -
58¢ 019H18N405 Cale., 65.14 5,14  16.00 - -
(350) found 65.00 5,28 16.02 . -

I (CF3000H; standard TS,  /ppm)
58b. CH,NCH,; 3.1 (m, 4H), CH,0CH,: (3.80/m, 4H)

C6H5; 7ol (55 51{)3 7.6 (s, 5H)

CH; 7.9 (s, 1H)

Mass . spectrum

e o g

28a: m/e (relative intensity) 229 (M*, 52); 198 (18);
172 (20)5 171 (29); 1790 (100); 115 (18); 89 (15).




Method B

A mixture of B—dialkylaminothioaorylamides 1, 0.01-
mole 15 ml glacial acetic acid and 0.01 mole of hydrazines,
RENHNHQ, 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 some water., The product

was collected by suction and recrystallised,

58b, M,P = 207 -~ 208 (OH;CN)
Yield = 66%

tlemental Analyses -~ See Table 1l

1H4Nm§ is given under Method A

PEE R P

Dimethylsulfate, 0.0l mole. was added to a solution
of 0.01 mole of 3-dialkylaminothiocacrylamide 1 in 20 ml
methanol, The mixture was heated to boiling for about
% minutes. The mixbure was then treated with 0.0l mole
of hydrazines, R5EHNH2, while still hot. MNethylmercaptan
was evolved. The reflux continued for 15 minutes and was
cooled to room temperature and the 5-aminopyrazoles
28b, and 58c¢ were filtered by suction and recrystallisead.

58b. M.P = 207 - 208°C /MeCH/

Yield = S4/° |
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Elemental Analyses and lH—NMR data are given

undexr Method A.

58c. MiP = 219°C /AcOL/
Yield = 56%} _

UV (CH,CM). émax (logE )

231(4.25); 322(4.16)

58¢ Tlemental Analyses
014H17N50 C%‘ H% N%
(24%)  Calc.: 69.13 7.05 17.28
found: 68.97 7,05 17.12
1

H-NMR. (CF5COOH, standard TMS,ig/ppm)
CHENCHQ: %3.15 (m,4H), CH2OCH2: %.78 (m, 4H)
C6H5: 7.43 (s, SH), C.H,: 7.92 (q, 2H, 8Hz)

8,50 (4, 2H, 8 Hz)
CH: 8.07 (s, 1H)

1. - Starting material is 1 or 2

- e/




Method D

A mixture of 0.01 mole of j~hydrazinothiocacrylamide
55 (R° # H), 15 ml methanol and 0.0l mole of dimethyl-
sulfate 56 was refluxed for 90 minutes. The product 58

was filtered by suction from the cold reaction mixture and

recrystallised.,
58b, K.F = 207 - 208° (CH,CN)

Yield = 3%2%

Elemental Analyses and 1H~NMR data are given under

Method 4.

58c, M.P = 219(AcOH)
Yield = 57%
Elemental Analyses and lH—NMR data are given

under Method C

e ——

Method E

T b e b b

A suspension of 0.01 mole of 3-hydrazinothio-
acrylamide 55 (R £ H), 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 and recrystallised.

58b,  M.P = 208 (MeOH)

Yield = 7/8%

1

wlemental Analyses and *H-MWR data are given under

liethod A.

et ettt i 0

o/
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4, i, 2—Amino»6—formamidinothiqpyrylium Salts 64

(X = C10p)

e i e A P

Method A

(R

A mixture of 0,01 mole of la or (.01 mole of lla
(1 ml, TEA is added if 11 is used) or 0.0l mole of 1b
or 0,0l mole of 114 or 0.0l mole of ll¢ and 7 ml meghanol
was taken and 0.0l mole of 3-chloro-2-azatrimethinifim
salt ©3 was added %o it. The whole mixture was stirred
vigorously and kept aside at room temperature with a label
on 1t for 2 to % days. The product was collected by suction

filteration and recrystallised.

6ta. M.P = 221° ( AcOH )
Yield = 64%

Elemental Analyses

_ C% 1% NG 8% Hal%
Couloglz058C1, Cale: 57.25 5.16 8.34 6.6 6.95
' found 56.62 5.29 8.i7 6.42 7,86

G4a, U.V (CHzCN) /{ | (logé)‘, 237s  (4.35)

max
253 (4.,41), %38 (&4.24), 498 (%,27)

64b,. M.P = 233° (AcOH)
Yield = 35%
e/






Method B
5-chloro-2~azapentamethinium salt, 0.0l mole 6%

(Ar = C6H5, X7 = 010;) was mixed with an equimolo%? amount

of thioacetamide 65 (R = C6H5’ ﬁRg = Morpholino) and

dissolved in 7 ml glacial acetic acid with little warming..

The mixture was kept at room temperature for a day apd

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

was collected by suction filteration and recrystallised,.

G4, M.P = 220 - 221° (4cOH)
Yield = 58%

IR - same as 64a obtained by Method 4

G4b. M.P = 217 - 219°(4coH)

Yield = 37%

IR = same as 64b obtained by~Methgg;g

ii. Preparation of'Bachloro—emazaﬁgimethigiUnL

Sale 6371 (X7 = c10f )

To 0.1 mole of dimgﬁhyleformamide, 0.1 mole of
phosphorylchloride (POClB) was added drop by drop while
cooling (T 30%) ana stirring. To this mixture 0.1 mole
of benzylcyanide or p-chlorobenzylcyanide was added and
HCl gas (generated by the reaction of H,580,, (Conc.) and
(NaCl) was bubbled through the mixture for 90 minutes
while cooling in an ice bath and stirring., The cooled

Teaction mixture was poured into another mixture formed

a/




by mixing 15 ml of perchloriec acid (HClO4) and 100 ml of
acetic anhydride. If precipitation did not take place,

the whole mixture was diluted with diethylether. Product

63 was collected by suction filtration.

iii. FPreparation of 3-Chloro-2-azapentamethinium

salt e6ll (3~ - c10;)

To 0.22 mole of dimethylformamide an equivalent amount
of phosphorylchloride (POClB) was added drop by drop while
cooling (7 2500). To this mixture 0.1 mole of benzyl-
cyamide As added and HCl 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 - % times the volume of the mixture)
and 10 ml HC10, 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°, 118° (AcOH).
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5. i. Db-sminoisoxazole 69 (R §C6H5, NR%zMorpholino)

A mixture of 0.01 mble of la and 0.0l mole of hydro-
xylamine hydrochloride in 8 ml ethanol ﬁas refluxed fof
%0 minutes., During the reaction HES evolution was noticed,
The mixture was cooled and the prggzct was collected by
suction filteration and recrystallised. The following
data taken.

69. M.P = 118° (EtOH)

Yield = 61%

L liMR: (CDClB, internal standard, TMS, é:/ppm):

CHoNCH5: 3.3 (m, 4H)
CH,OCH,: 3.7 (m, 4R)
CeHg: 7.4 (s, 5H)
CH: 8.0 (s,1H)
MS: M/e (relative intensity). 230 (M', 81);
144(80); 117(70); 116(70); 115(23); 114(84);
105(66); 104(26); 90(30); 89(89); 86(29);
77(43);  71(24);  70(100); 63(51);(57(64)} 56(59)
42(71);  41(65); 38(37); 30(21); 29(25); 28(91);
27(26).

Note. There is a relatively strong peak at 256 that

belongs %o 88 elemental sulfur (contamination).

s




iiy  Bis~(4-paramethoxyphenyl-5-thioperoxyisoxazoles)

23+ (R = p-CH;OCGH,)

A mixture of 0.0l mole of 2b and 0.01 mole of hydro~
xylamine hydrochloride in 8 ml ethanol was refluxed for
40 minutes. The mixture was cooled and product collected

by suction filteration and recrystallised.

7%, M.P = 133° (EtOH)
Yield = 31%

Flemental Analyses

C H% 5% N%
Coglly gNs0,8, Cale. 58.25  3.88 15.53  6.79
(412) found 58.56 3.96 10,10 6.66

MS. /e (relative intensity); 412 (', 100);
381 (16); 380(24); 325(5); 208(10); 207(67);
206(33) 5 192(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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