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ADSTR/CT

Synthesis of Oren Chain and Hetirocyclic

Gomrounds ‘‘tarting from 3-Aminothicacryvlomides
’

i

i &

3atachaw Behremariam

Advisers: bDr, 3, Liebacher and Tr, Rerhanu "baanz

The 3-nmincthicscrylamides used in this study were
synthesized by imincformylation rencticns ¢of thioace-
tamiles, 1In the ~recsent work the thioacry!amides viere
used as storting materials to implement the synthesis of
Z=(Z=nyridyl-aine) thioncrylmorrholoides, Z-(2-thiazolyla-
mine) thiocacryl morpholides, 3-(2-henzthi-iclylomine)thio-
acrylmor holides, pyride (1,2-a) nyrimidin-5-ium comnounds,
thinzole. (*,2-3) pyrimicin-<-ium com ounds, pyrimide
(2,1-b) benzthizzol-5-ium comrounds and pyrazole (1,5-2)
pyrimifines, Th2 reaction did not produce the expacted
nyride (1,2-a) nyrimi<din-5-ium, thi~zcle (3,2-3) pyrimi-
din-4-ium and pyrimido (2,1-5) bHenzthinzol-5-ium compo-
unds, Bwut gove th2 hydrelysis products, Mossihle mocho-
nisas for the formntiun of these compounds have becn

sugijested, In wmost cases reactions were smooth and

yields were good,



I, INTRCDUCTION

A heterocyclic compound is one which possesses a
cyclic structure with at least two different kincds of
atoms in the ring., Heterocyclic compounds are very
widely distributed in nature and are essential to life
in various waysj."2 Most of the sugars and their deri-
vatives, including vitamin C, for instance, exist large-
ly in the form of five-membered (furan) or six-membered
(pyran) rings containing one oxygen atom, Most members
of the vitamin B group possess heterocyclic rings con-
taining nitrogen, Most of the alkaloids, which are
nitrogenous bases occurring in plants, and many antibio-
tics, including @dencillin, also contain heterocyclic ring
systems, A large number of synthetic heterocyclic comp-
ounds have valuable properties as drugs, dyestuffs,
chemotherapeutic agents and co-polymers, It is, there-
fore, not surprising that much affort has been exnended

in studying their chemistry,

Several reséarchers have designed different routes
that lend to the synthesis of heterocyclic com ounds,
These s/nthetic approaches include cyclonddition, cyclo-
condensation or enamine condensation reactions, etc.

One of the common features of all these synthetic proce=-
dures is that, they involve ring-closure reactions which
may be effected either by a2 head to tail connection of a

bifunctional com-ouncd or by cyclization reaction of two



precursors,

Cne of the funcamental requirements in the synthe-
sis of hetesrocyclic compounds with one or more hetero-
atoms is the availability of suitably functicnalized
starting materials, Recently Liebscher et al3 have syn-
thesized 3-aminothicacrylamides 3 from the reactions of
foramide chlorides 1 with thioacetamides 2 as shown in
Scheme 1, The thioacrylamides 3 were crystallized best
as colorless, crystalline perchlorates, The thioaceta-
micdes used in this study were easily synthesized from
methyl ketones by Villgerodt - Kindler reaction, The
mechanism leading to the formation of these comrounds

2 is not yet understood,

Scheme 1: Iminofermylation reactions of thioace-

tamides (R%N:Dimethylamino, NR§=moroholino, R=aromatic

and X =0104).

RlN-C-H + POC1l R=C<CH. + S + HNR2
e , 3 e 2
0 ! 0 'Z’
v :
i
RY fi=cHCl ; R~CH..~C~NRZ
2 2 2
1 l 2
W
R SH
R1fi=CH-C=C - Nng

&

X 3

Relevant to the present work, a variety of open



chain and hetorocyclic comgounds have been synthesizcd
from the reacticons of 3-aminothiocacrylamides with diffe-
rent types of nucleophiles (Scheme 2). 1In rcactions with
simple nucleophiles, one usually finds the substitution
of the 3-amino jroup only. For example I-hydroxythio-
acrylamides 5 or their tautomers 6 are formed by mild
acidic hydrolysis regardless of the substituents R2 and

3 3.4

The interaction of hydrazines5 7 (R6=H or aryl) with
the thioacrylamides 4 (R=aryl, NR4R5=morpholino and R2R§
N=dialkylamino) also gave the corresnonding substitution
products, The subsequent nucleophilic attack at position
1 of g resulted in the substitution of the thiocarbonyl-
S-atom to give pyrazoles 9, In order to increase the
leaving tendency of the thiocarbonyl-S-atom the interme-
diate 3-hydrazinothio=crylamides 8 were S-zclkylated some-
times, The amino group attached to position 3 of the

thioacrylamides 4 (Rz, R7=2l1lkyl) "~ or (R2=ary1, R3=H)6

7

5- =5 :
and aromatic or by secondary aromatic~ amines,

The interaction of 3-aminothioacrylamides with
alkylating reagents gives rise to an alkylation of the
thiocarbonyl sulphur otom?’8 A subsequent, usually base
catalyzed, cyclization of the resulting 1-methylmercapto-
trimethinium salts by nucleophilic attack of the deproto-
nated methylene group at position 3 is possihle as long

as R7 is electron withdrawing, 3-aminothioacrylamides 4



Scheme 2: Substitution and cyclization rcactions of

3-aminothioacrylamides,

(PR R
O:CH.-E- ENRR
= /7 4
U { \/> 3
Q ﬁ 2l (\\<3 —NR R
HO-CH=C-C-NR R~ 1 13

e L / N, OHHC
g o g A o
ﬂ\”-‘“ / HNRR

C, SR
1 5 xié_

i i 45
REN—CH=C— C— NRR

v g S
RNHNH, | . 7, KRNX o
3 RCHX H ’
™ "HNF\AR .10—-_2.§N \
3 | DadsiigierylanungR
/ P ‘ [\/ﬂ L\\ 5,,~-
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(NR2R3=dialkylamino, R=alkyl, aryl, NR4R5=morpholino or

- . : 7
piperidino) and the electrophiles R CH X 10 (R7=acy1,
nitro) reacted to give the intermediate 11, followed by
subsequent base catalyzed cyclization to the thiophenes

12.

The renctions of 3-aminothioacrylamides 4 with
NHZOH.H01 in ethancl gave 5-aminoisoxazoles 13 with no

intermediate products {Scheme 2 above),

In essence our work is a continuaticon of an carlier
program that makes use of 3-aminothioacrylamides 4 or
their corresnonding mercapto salts 3 as starting mate-
rials, The aim of the nroject was to synthesize open
chain and heterocyclic compounds from the reactions of
3-mercapto-2-nroneniminium rerchlorates 3 with hemi-
cyclic amidines such as, 2-aminopyridines, 2-aminothia-
zoles, 2-aminohenzothiazoles or 3-a2minopyrazoles as
shown in Scheme 3 bYelow, If the intermedinte open chain
compouncs 14, 15, 16 or 17 are produced, one can then
further utilize them for the synthesis of the hetcro-

cyclic comvcunds 19, 20, 21 or 18 res;ectively.



Scheme 3: Proposed reactions of 3-mercepto-2-pro-

neniminium perchlorates 3 with hemicyclic nmidines,
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II, THTORTTICAL BACK GRCOUND

Pyrazolo (1,5-2) pyrimidines are a class of organic
nitrogen containing compounds which have been so far syn-
thesized from the reaction of 3-or 5-a2minopyrazoles,
hydrazines or hydrazones with 1,3-bielectrophiles in a

suitable solvent,

The reaction of 3-phenyl-5-aminopyrnazoles with
o, T 10 , 11
acetoacetic™, benzylacetic ™, oxaloacotic™ ™, oxalopropa-
- DR | L b
noic™", and acctosucc1n1c1 ester in boiling AcOH gave

4,7-dihydro-7-o0xonyrazole (1,5-a) pyrimicdines 22 where

R=H, Me, Rl=Me, R%=H; R=H, Me, Rl=ph, RZH; R=H, R1=CoOEt,
R%=H; R=H, RI=C00Et, RZMe and R=H, Rl=Me, R2=CH2COOEt
respectively,

> O

B I

|
B

=

e B\

O

i

~
[

pyrazoclo (1,5-2) pyrimidines 23, R=ph, R1=H, Me,

R®=Me, R=H, R%=Me; R=ph, RI=H, R2=002Et, R=H, R%=Me;

R=ph, RY=H, R2=002Et, R=Et, R%=Et, ChMe,, CMe,



ph; R=H, Me, R1=H, NOZ' R2=H, R3=H, Me, Et, ph,

2'
Bu, Me(CH,) ,, R%sH: Reph, RaH, R°aM, R%st0

2
2Et; R=ph, R%H, R2=H, R3=COMe, R4=Me; have also

()P1;2(3}{f1€3

CHMe Et:

21
A
R '=CO

10

been prepared by treating 5-aminopyrazoles with AC,CH,

MeCOCH,COCOLEtLY R,COCH,COCOLEtY? ~toCH: CR-cHOL>
2C0C0, 4COCH,COCO,

StOCH: C(CO,Et)COCO,EtYS (MeCO),C: CHOEt

4
C(COMe)CCCOZE 1‘ reshectively, The inter=zction of the

and EtOCH:

latter one with S5-amincnyrazole afforded two comhounds

one having the substituents (R=ph, R1=R2=H, R3=COC02Et,

R%ate) and the other (R=ph, R'=R%=H, R>=CoMe, R*=C0,Et).

£
o3
P L g i
: N et
-, )' -R
p,.\i 1.':. ’
‘R
22

Y/hen 3-phenyl-5-aminopyrazole is trested with
ethylmalonate and ethylcyanoacetate in the presence of
sodium ethoxide, the 4,5,6,7-tctrahydro comnounds 24
(X=0 =2nd N!-!)15 were formed respectively, Furthormore,
the interaction of 3-rhenyl-5-aminopyrazole with benz-

ylacetonitrile produced 7-imino-2,5-uinhenyl-4,7-di-



hydropyrazolo(1,5-2) nyrimidinc}6

7-aminopyrazolo (1,5-a) pyrimidine compounds 25
R=R1=H, R2=CN; R=R2=Mc, R1=H and R=R1=Me{ R2=H have been
synthesized by different researchers when 5-aminopyrozo-
les are a2llowed to react with ~a-ethoxymethylenemalono-
nitrilei7, g-mcthyl-B-ecthoxy methoxypropionitrile18 and

B—iminobutyronitrile18

in acidic media ressectively,
The latter comround was also nrepared by the action of

i y . Y 1
B=iminobutyronitrile on hydrazine hydrate.8
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When S5-aminopyrazole is treated with compounds po-
ssessing bifunctional clectrorhilic sites two compounds
at different proportion were formed. For cxample the re-
action of S-ominopyrazole with EtOCH:.;;C(CN)COZEt19 in
alcohelic media resulted in the formation of B-cyano-R-
carbothoxyvinyl-5-aminonyrazole, When this intocrmedi-
ate is further treated in the presence of an acid; 6-
cnrbethoxy-7-amino and 6-cyano-7-ox0=-4,7-dihydropyrazolo
(1,5-2) pyrimidines were formedg the former wrosthg Maj-
g)rpnaﬁuff).when souium ethoxide is used as a condensa-
tion agent the 7-oxo=2nolog was found to be the major pro-
duct, In the same way the reaction of RCEE;Ccone with
5-aminopyrazole in dioxane afforded a mixture of 7-sub-
stituted 5-0%0-4,5-dihydro and 5-substituted 7-ox0-4,7=-
dihydropyrazolo (1,5-2) pyrimidines (R=Me, ph, CO,Me,

H) 20

l-substituted 5-aminopyrazoles also condense to
pyrazolopyrimidines when they are allowed to react with
1,3-bifunctional electrophiles, For exzmnle 3,4-dime—'
thyl-5-aminopyrazole acetate reacts with @-methoxy pro-

nionitrile to give 2,3,5,6-tetramethyl-7-aminopyrazolo

18

(1,5-a) pyrimidine in the presence of 2lcoholic noly-

rhosrhoric acid, Thc same compound was obtained when

18

hydrazinchydrochloride was employed instead of the

pyrazole,. On the other hand the reaction of 5-2mino-1-

23

(o=toluensul fonyl)-pyrazole with MeCOCH,COEt and

HeCOCHZCOR (R=Me, ph, GMe)22 in amine salt gave 1-sul-



- 11 -

fonyl-N=( G-methyl-B-carbcthoxy vinyl)=5-aminopyrazole
and l-sulfonyl-N-(B-sub, a-methyl vinyl) pyrnzole as
intermedizste nroducts respectively. When these interme-
diates are further treated with rolyphes;horic acid 5-
methyl-7-hydroxy and 7-sub., 5-methyl pyrazolo (1,5-2a)

pyrimidines are formned recspectively,

Pyrazole (1,5-2) pyrimidines have also been synthe-

sized from J-ominopyrazoles. The rea~tion of 3-amino-

4
pyrazoles with MeCOCH(NHAc)COMe2§ MeCOCH ( NMph) COMe 2"

R,C0G! (R,) COR,22, (Me0) ,CHCH,CH(Meo) .22

sCOCH T(Ry) LOR,™, } gCHCHCH(MeO) 5

CHCOR§7in alcoholic media has provided pyrazolo (1,5-2a)
o ARG 2 1

.
pyrimidines 26 (R=H, R™=R”=Me, R“=NHAc), (R=H, R =R’=Me,

and R, (C4)C:

1 (

RZ=NNph), (R=halo, CN, COMH,, NO,, NH,, R'=H, alkyl,

2)
R2=H, COZEt, OEt; R3=ﬂlky1, amino, OH, Cl, alkoxy),
(R=R1=r%=R3=1) and (R=ph, R1=CF3, CoF,. 4-FCcH,, R%=H,

R3=Me, o A C"3, ph) respectively,

R3
QZ J
\}// -I{
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Different viorkers have synthesized 7-aminopyr=2zolo-

pyrimidines gz, R=R1=R2=H, R3=Me; R=R2=Mo, R1=ﬁr, R3=H;

R=H, Rl=8r, R%R>
R1=Me, R3

e

=Me; R=H, R1=CO,Et, R®=R°=Mec and R=R%=H,

2
=CO,Et from the reaction of 3-aminopyrazoles

with (MeO) (Et0)CHCH(Me)CN5O He (HN)CCH,CN®S

34

CHS(MGCO)"'

32 in 2lco-

cHENO Me (MeCO)CHEN®Y and EtOCH :=- C(CN)CO,Et
holic HCl1l resnectively, In the latter case 4-methyl-
(B=cyano=-B=carbethoxy vinyl)=3-aminopyrazole was isola=-
ted as an intermeciate product, but the cyclized product
was also obtzined, In a2 similar way the reaction of 1,4-
dimethyl-:‘»-amino,nyrazole33 with (MeO) (EtO)CHCH(Me)CN has

given 1,3,6-trimethyl-7-aminopyrazolo (1,5-2) pyrimidine,

L 2
"~y ;
g
R N~ (&
27
A o f .3
7-aminopyrazolopyrimidines 28 R=R"=H, R "=R7=Me;
R=R2=R3=alkyl, Rlzbromo, alkyl; R=R2=Me, R1=R3=H and
R=R2=H, R1=R3=ph have been also nrepered by the intera-
ction of hydrazines with (EtO)(MeO)CHCH(Me)CI"?4
. 36

RCOCHRCN7™ Me(HN)CH,CN and HCOCthCN37 in acidic
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media respectively, However, in the latter case 4-nhen-

yl-5-aminopyrazole was obtained as a mixture,

NH;

3 =
F ‘\ 4
T N )-s
R‘/\\N Sy
Rl

26

The treatment of the monoacetylhydrazonas of the
1,3-dicarbonyl compouncs (NCCHZCONHNC(MG)CHZCOMG) with
sodium hydroxide follovied by subsequent neutralization
of the resulting reaction mixture with HCl or AcOH
yiclded 2-hydroxy=-5,7-dimethyl pyrazole (1,5-2) pyrimi-

dinc:.l’8

The same comnound was obtained when cyanoacetyl
hydrazides (NCCH,CONHNH,) and pentane-2,4-dione were
allowed to react in alcoholic HCl or AcOH and finally

treating the resulting mixture with sodium hydroxide,

pPyrido (1,2-a) pyrimidin-5-ium compounds are 2
class of corganic nitreogen containing hetarocyclcs that
have been synthesized so far from the reaction of
2-aminopyridines or 2-ominopyridine salts with the sui-

table reagents mostly in alcoholic media,

The reaction of 2-aminopyridine with B-keto ace=-



',pu(qw<\~“j ~nd R COCHCI%O resulted
(pe0CHLCH (O11C) 53 1

] n A A SN EP S o e ~ra
A /,_/3.(;»‘/'_1"7 1118 O1 :.—tﬂ!séll’]‘\)-"».rl'-lﬂu NG 1—([?)-

-5 . e, sy Ao e f -l f = h
5.0y pyrimidin-5-iun compounds 29, R7=H, R=Me, pr, ph,
-

en Z-aminonyrigdines were a

ot
=
O
C
-

wed to react with

\)

HeCOCHCH(OMe) 5= and (Me,N(C1)C =CHC(C1) NMe,C1) ™ no

ucts were found., 1Instead pyridopyrimi-

ni = : et 2
inium perchlorates 30 R=R“=Me, R1=H and R=H, R"=R =NMe,

b}
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~

The rexcticn of 2-aminopyridine porchlor~tes with
(Et'?) 2(;}|C%42052(0Et)2, MGCOCHZCOMG, MeCOCH (Mc)COMe and
MeCOCH("t)COMe in alcoholic media afforded nyrido (1,2-a)

43 - g

pyrimi4in-5-1um perchlorates 31" R=R™=R"=H; R=R2=Me,

2
Rlﬂ“ R=R1=R2=MC and R=R"=Me, R1=Et resrectively,

In thc same media, when 2-aminopyridine hydrogen
R : 44 :
iodide was allowed to react with MeCOCHZCOMe, 3,4~-dime-

thyl pyrido (1.2-a) pyrimidin-5-ium iodicde was obtained,

A number of thinzolo (3,2-2) pyrimidin-4-ium compo-
unds hove been synthesized from the reaction of substi-
tuted thioureas or 2-aminothinzoles with the proper re-

ageénts in a suitable solvent.

For example the reaction of 2-aminothinzoles with

M 45 B R o 1
eCOCHZCOMc and (Eto)chCHZCH(OEt)2 in 2lcoholic

nerchloric acid resulted in the formation of thiazolo
1 2 43

(3.2-2) pyrinidin-4-ium perchlorates 32, R=R"=H, R =R"=

Me and R2=R3=H, R=H, R1=H, Me, ph, RRla(CHZ)A resnectively,



Unlike the ~bove, when 2-aminothiazcles are tre-~ted
with MecocHCHC1S phoochcome®® Etcoch come™® or
EtOCHZCﬂC:»!2005'1@4R in 2lcoholic perchloric acid thiazolo
(3,2-2) nyrimidin-4-ium perchlorate 33 R=H, R1=Me; R=ph,
R”=Me; R=Et, R1=Me and R=CH,0Et, R1=Me and their isomers

were formed respcctively,

1
N N

<
/‘\W’<V\ =
(O
\N\//C g

X

Thiazolo (3,2-2) pyrimidin-4-ium chlorides 34

R=R"=Me ; R=Me, R1=H and R=R1=H have also been syn-

rh‘sv‘ £ a
“°1zed from the reaction of 4,5-diphenyl-2-amino

thinzala :
lazole hydrogen chloride with MeCOCHchHe,



- YT -

MaCOCHCHC 1 and (FtC)2CHCHZCH(O?t)2 in alcoholic media re-

gnoctivelyo

In ~ similar way, when 2-aminothiazoles are allowed
to react with ncrocleins (HCOCu.;CRlcl) in alcoholic HClO,,
thinzolo (3,2-2) pyrimidin-4-ium perchlorates 35 whose
A —- 1 2 gy :

ubstitucnts &, R-, RS, R~ given: Me, Me, H, H; Me, Me,
ph, H; Me, Me, M2, Me; Me, Me, Me, H and RR1=(CH2)4, ph,

H we . 450
Vére owtained,

Q\’Li:/ 7 ] a ClO

RZ
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The ranction of substituted thiourea (MeCOPH CMe -

2 2
S : u e
MHCS (NHCHS)] with 3rCk 2CO« ‘¢ in HBr produced iminium
bromice as an intermediate., When this intermedinte is
further heated 3,5,5,7,8-nenta methyl-5,8-dihydrothia-

zolo (3,2-2) pyrimidin-4-ium bromide was obtoined,

pyrimido (2,1-b) benzothiozol-5-ium compounds have
heen synthcsized from the reaction of 2-aminobenzothiazo-
le with the apnropriate compounds in alcoholic media,

For exnm~lc the renction of 2-aminobenzothiaszole with

47 - L 48 48
MeCOCHC!HC1, phCOL"‘izCO;'ie ' EtCOCHzCOMe or EtCCHZCOCH

COHe48 in nlcoholic HC10, afforded pyrimido (2,1-b)

o=

benzothiazol-5-ium nerchlorates 36 R=Me, R1=H; R=ph,

R1=Mc; R=Et, R1=Mo; R=CH20Et, R1=Me; and their correspo-

nding isomcrs resnectively,

NS X A/»Q\
(] enad CLO4
\o el ats
R
;.

But the renction of 2-aminohenzothiszoles with
(Fr0) genetiyer(or ) *6 or wcocReCR,C1% in alcoholic
HC .
104 9ave pyrimico (2,1-b) benzothinzol-5-ium perchlo-

"tes 37 Rer1-R324, RZaH, Me, MeO and RZ=H, ReR'=Me,




resngctively,

Recently a voricty of heterocyclic compounds have

been synthesized fron 2-substituted dialkyl 3-amino thio-

acrylomides, 3~=aminothio~crylamides with various sub-
stitution patterns exhibit polyfunctional renction be-
havicr nd conseguently can be used in the synthesis of
a variety of heterocyclic comnounds, 3esides the rea-
ctive sites tynicnl for thionamides (that is electro-
"hilic nropertics at the thiocarbonyl carbon atom ~nd
nucleophilic ~t the thiocarbonyl sulfur and nitrcgen
atoms) they possese an additional electrophilic carbon
"tom ot osition 3, and further nucleophilic positions
the enanine carbon atom (position 2) and at the amino
Mitrogen atom connected to position 3 (sce Scheme 4).
Furthermore, it is ~nssible that active sites moy be
found in the substituents R and R as well as in the
"™Mno substituents. Due to this exceptionally roly=

fu ; g :
M€tionol reaction behavior, 3-aminothioacrylomides

at
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L ssass o wide synthetic potentizal,
nOSSE

N ETmTEa N

/’f/ RN

. N

¥ d \, \

\_§%\ N2 \
-4 | %l 41 et
t’ & 4 ‘g'\ L
CISN-C= ——\,-N/\k <
R « A a R

Y

“Nu-attack

Scherme 4

Under this the application of 3-aminothicacryla-

mides as C-S~, N=C-S-, -C-N, C3jN-' N_CS_N, CB'N—C"
N-C5=N-C=, C,-N-C-S- ~nd CzN-C=N 50~

thons with limited examnles will be considered,

If a 3-amincthicncrylamide is_to resct a2s C-S-
synthon in the synthesis of heterocycles the reactant
MUst possess both, electrophilic and nucleophilic pro-
perties, There usually arises the problem that the ele-
€tronhilic carhon atom at position 3 competes for the
ucleophilic sites in the reactant, Hence 3-2mino-
thicaerylamides are difficult to annly as C-S-synthon,
The only het:rocyclic synthesis so far is the ren:tion
of 3-aminothioacrylamicdes 38 with bYenzoquinone rise to

bC”ZHX?thinlium salts 39 and mornholine as the bypro-
52 w o

(!U "
e Probably the primary attack of the quinone



¢akes place ot the thiocarbonyl-S-atom, The subsequent

cyclization is then forced by the nucleorhilic ~ttack at

s thioc~rbonyl-C-atom rather than at nosition 3,

me,wir W @

4+ HX
£

MmN O

|

ke, N=CH- CL.< @OH

33

According to the recctivity pattern above (Scheme 4)
&smincthimﬁcrylbmiies con act as N-C=3-synthon if they
are reacted with hifunctional electronhiles that attack
"th, the thioomide-5 and the thioamide-N-atoms. As a
precondition the aminc group at position 1 has to be=r
2t least one H-atom, The 3-aminothioacrylamides 40

r’x-\n
t with g-haloketones 41 to give the aminovinyl thio-

nleo A 53 I
Zole 427 This is formed in the Hantzsch - like syn-
thesis,
CN s
1 " \/
Rz”-CH:C- C - NH —/)\l
-NH, 4+ R-C=CH,Hal - R NLCH=C
5 ST
) 4 CN

-
()
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3.~minothioncrylamides have rarely been used as
c-C-N-synthon, In the renctions of compounds 43 with
oxalylchloride nn electrophilic attack occurs at the
thioomide amino groun and the enamine C-atom at position

. i 4
2 to give thiozolidinones ﬂ.«/!?

Ar S cCo
RNH=C=CH=C=lHAFY +  C1-C-C-Cl

43

~2HCL

Pyridinthiones :’l-é (R=ph, H,, R1=H, £t) ok (P\'?1=(C?'12)'nn

T
ryl) have been synthesized directly starting from

aninothinncrylﬁmidos 45 as C —N-synthon?s’ss

3
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| R
RR S
] 1 "

RZR°N-C=C-C~NHR” 4+ CHy(CN), —ens

3-rminothioncrylaomide compounds bearing unsubsti-
tuted or monosubstituted amino groups at both position 1
- e M-C,-MN synthon in reactions with suita-
ble electrophiles. For example 3-aminothioacrylamide 47
reacts with ~uide ncotals 48 (R=H, Me) =s = C-building

- ) o . 5
block to give nyrimicdinthiones 49?

S
i H
ol - 0 Alkyl .5
H.N-C= HeC o - —.-
2 aOn-C-NHy- L #yiRedeliny Me/n\N/IR
2 0 Alkyl
- bl

The pplication of 3-aminothioacrylamides system as




-84, -

5ihmctinnﬂ1 electrorhilic C-N-Cq building blocks is
Anh,pﬁsgihle if the bnasic skeleton is extended by an
dditionnl electrophilic C-atom, This can bec found in
(s_ﬁmingthicncryl) formomidines 50 which are attached by
orimary amines (R2=H, alkyl, aryl) or hydrazines R2=NHR1
at nosition 3 And at the a2midine C-atom, Pyrimidin-4-

=
58,59 are formed by the eliminoticn of the

thiones 51
terminal aminc groups. If R represents o cyano group

cither pyrimicinthiones 51 (R=CN) or onen chain disub-

RéN-CH=C-C-N=CH-NQ; + sz-iH2

< k(/// R=Aryl, CN

: “w Rc
N RENH=Ci1=C-C=N=C'1=-NHR
|
RZ 52

Stitution rroducts 52 moy be formed depending on the

Structure of the ﬁminc;RzNHz.
4
3-aminothioacryloyl urethones 53 (R '=0-21kyl,

rl 2

* ®alkyl, R%=y, R=ncyl, cyano, ethoxyc~rbonyl) that
~ 2"
'Lready possess a suitable primary amino group R N

undep- i ; ; i
n er‘_)'\ lntram‘v‘\lecular Cycllzatlon to glve me nothlo-

uracj 60 ﬂ .
€ils 547" Tn these cases the reactants 53 oct as

Ne :
CS’N-C synthon,



rRIR s 0
RZNH-C=C-C-NH-C-R4

53

-HOR"
A4

]l
RSWND

g &

Anthranilothionmides 55 possess an additional thio-
carbonyl-C-atom ~ttached to the amino group at position
3 of the thinoacrylomides skeleton, These compcunds act
88 C;-N-C-S synthon if they react with HCl, The benzo-
thinzinthione 56 is formed by the intramolecular attack

61
& 5 P T | o
of the thicurea-8-ntom at the thioamide-C-atom,
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The cyclic 3-omidinothioacrylamides 57 can be used
as C,-N-C=N synthon if their terminal amidin-N-atom

3
bears H=ntoms., On heating, this amino group attacks

the thiocarbonyl C-atom giving rise to the form~tion of

4-aminopyrimidines §§§2 It is noteworthy that HzS is
eliminated ~and not the 1-amino group.,
1 R‘
R
=0
N
b P—NHPh
k;-hl
57 53

In the present work by making use of the mercapto

salts 3 and other reagents, various reactions were done

to effect the synthesis of the following open chain and
m”“rOCYCIiC compounds :

L Etiz:ﬁyridzllg}nqlﬁhiocryl morpholides - by reaction

"ith 2-aminopyridine.

., e
i;L::ﬂFthyl—Z-thiazolylnminqlthioqcryl morpholides -
by Feéacticn with 4-methyl-2-aminothiazole,

. 5

N-Qéfﬁﬂffhiazolzljpinolghiqgcrxl mornholides - by
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reaction wi th 2-aminochenzothiazole,

. pyrazolo(l,5-a)pyrimidines - by reaction with 5-(4-
‘ X

chloronhenyl) -3-2mino pyrazole,

5. r,),,.i(;o(1,:?..:»1)Q;-'rimid:‘m-S—ium compounds - by cycli-

zation renction of 1,

6. Thiczolo(3,2-2)pyrimidin-4_ium compounds - by cycli-

zation renction of 2, -

7. Ppyrimido(2,1-bybenzothiazolium compounds - by cycli=-

zation renction of 3,

The results obtained are discussed in the following
section, he subsection starts with what is known about
the comyounds and this is in turn followed by what we
have done, The schemes accompaning these discussions
sunmarize the synthetic approaches of the compounds
under consideration, iielting points, yields, elemental
"nalyses and sractroscopic data are also included in the
following section, In addition to this some selected

Snectra are apnended to the thesis.
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IIT, RESLTI AND BIBCHSIONS

§1§thesis of “tarting Materials

The procedure townrds the synthesis of the
mercapto salts 3 was adopted from earlier re-
& The structures, melting noints and

yiclds of 3 used in this reasearch are given in

Table 1 below,

Table 1: 3-Mercapto-2-propeniminium perchlorates 3

3 4

(R:’:Ph; R '=p-tolyl; R5=p—anisyl; R6=p-c'f1.or‘onheny1;

RéN=5imothy1°mino; NR%:mornholino and HX=H0104)

Cpd Structure M.p.OC+ Yield%
R38

3a T?N-CH=C-C-WR§.HX 140-141 77
Vi
Rg
v |l -

3b ﬂ;N—CH:C-C—NNS.HX 138-139 93
[.';
R™S

3c e (PR e v

L RSN=CH=CaC=NR JHX 156-157 70
R6S

~ ' "

i; R;H-CH=C-C—NR§.HX 172-173 75

““\-.-_.- ~S——

+
Re

€Crystallized from acetic acid.



Za

s5is of 3=(2-pyridylamino)thioacrylmorpholides 14

zlpthc
There ore two sites for nucleorhilic attack at
nositions 1 and 3 of the thioacryl“mides 3« But in
renctions with simnle nucleophiles one usunlly
fincds the substitution of the 3-amino group only, A
varicty of oren chain compounds have been synthesi-
zed by the action of different types of nucleophiles
on 3-nm1nothioacrylnmides§_7 It is worth mentioning
th~t in 211 of these reports the 3-amino was sub-

-
i

stituted in ploce of the 1-amino group.

In the present work, the reoctions of 2-omino-
nyridines with S=-mercapto-2-propeniminium perchlo-
rotcs 2lsc resulted in the substitution of the 3-
amino group, The most probable mechanism leading to
the formaoticn of these compounds is shown by equa-

ticn 1 below,
§,.F\J7‘ R 3

B
(Q\;-—nm ,r W NR A il
.j.‘/)ri. \/ ¥ 3
N ! 3
RS

N —--NH-CH=\‘C-&4‘JR22 (M

""\N/N

R i6

The s/nthesis of 14 was achiecved by varying
the substituent ot position 2 of the thioacryl=-

amide, The reacticns ware smooth and yields ware



guﬂ. The structures of compounds 14a-d, melting points

.nd yields are given ir table 2 below. The yields of

~ 3

incre~:ed when the reacticns were

these compounds

11lowed toO proceed for longer periods of time,

Table 2: 3-(2-pyridylanino) thiocacrylmerpholides
——————————

cpd Structure M.,n.OC+ Yieldy

14a 149,5 66

145 130 60

1l4c

- 105-107 69.1
136.1.57 50

\m-“ )
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's 14a-d were characterized

g

The com oun by elemcntal

And snectrosconric me thods, The IR snectra

annlyscs
showed the strotching frequencies of the (N=H), (C=N),
(C-M), (C=8) and (C=-0) groups fron (3300-3350) , (1640-
1650), (1295-1300), (1220-1245) and (1100-1120) cm™

respectively. In addition bands between 805 and 820 cm'1

that show the substitution pattern in aromatic compounds
(p-substituted aromstic) were also observed in the IR

srectra of compounds 14b-d

The structures of the thioacrylamides (14a-d) were

1

B 2
also estnhlishad by H-NMR analysis. The "H-NMR resu’ts

are given in Table 3 belew, The signals of the methylene

a 1'l AN AT L . = A
Table 3: H=FMMR fhemic~1l =hifts of Compounds 14a-d
(E<xt, rof, DM3C, &/ppm)

\ Chemical shifts (&) in ppm

| 2-pyridyl
2;_:532-“9992 Cg=H  N-H Ph CHy [Cq-H C,=H Cg=i Cg-H
Mo 13,7 3.9 6.0 4,45 7.1-7.4 7.8, 8425 7,6 8475
1363 3,83 6,83 4,38 7.15 2,32 [7.73 6.18 7.68 8,63
4 13,5 5,95 6.75 4,25 7,047 .4 7.7 Byt 748
e

e

Proto ~ :
tons ot C5(Cg) and C4(Cg) of morpholino appeared as

MWltinlog

5)

tue to mesomeric interaction of the thiocarbo-




S

63,64

ayl o the amide nitrogen, In NMR, the methine pro-

son ~f thc substitucnts at positicns 2 and 3 of the

A

thipncrylﬂmidcs (14a-d) absorp in the same region, These
offacts causcd overlapping of signals in this region and
censcquently the singals that correspond to the methine
arotons of these substituents also apreared as multi-

nlet in the NMR spectra of these series of comnounds,

In addition the C3-H (enamine) signal was observed at

6,8 ppm 2s multiplet in the NMR spectra, Although the
stereochemistry of these compounds is not studied,
comrarison of the. @#(MH) value (4.38 ppm) of 14a~d with
64

recorted [ (NH) v-lues (12,62 ppm) of related cempounds

indicates the nhseince of hydrogen bonding in these thio-

)

acrylamides ancd sugiests thot these comnounds might

ugne
exist in the F> configuration. The results obtained
from the TH-niin study were in ngreement with the struc-

tures nropesed (see Tahle 3),

13
The C-MM2 chemicnl shifts of the compounds =2lso
Supported the structures suggested, The 13c-rn chemical
$hifts of compounds (14a-d) were assigned by co-rrelation

Mt structurally similar comrounds (see below).,



The chemicnl shifts of. the 2-pyridylamino and mor-
Shalino carben atoms were assigned by comparison with
i 13c_pmp chiemic~l shifts of compounds 59 and 60 re-

i 1\65 For the carbon atoms C, and C, of the
gpectively. = - *? o 3
thioacrylomiZes the corresponding values were alloted by
considering the chemicnl shifts of compounds (61) possec-

) sus L e -

ssing 2n en2mine fqroup in their structures™, The rema-
ining siqgnols were 2ssigned to the carbon atoms of the
aromatic Aroup 2t ~osition 2 of the thioacrylzmides by
considering neak intensity and substituent incrcmental

: . 132 |
narameters for this particular system, The C-nNMP2
chemical shifts of comgounds 14a-d are given in Table 4

SR
below, In the C-NM" snactra the carbon atoms 02 and
~

Cg» C3 2nd Co of the aromatic group at position 2 of the

thioacrylamides as well as C, and C5 of mornholino were

o
found to be itentical., ©On the other hand the carbon
atoms C, and C6 of morpholinc were found to be magne-
tically non-cruivalent due to the anisotropic effects of

the thiocarbanyl qroup (see Table 4), The numbering of

’ 8 . .
the carbon atoms in these comnounds is shown in figure

[
1 helow, i
:
¢ CJ2
~ 1 ~ 6 &
o ]
-G P
\ 3 e 3
§ N - W
&

(o
-
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Tabile 4: 'PC-NMR Chemical Shifts. of Compounda 1bted (Exte ref,

DMSO, & /ppm)

Chemical shifts (§) in ppm

Morpholino 2-pyridyl Ph

r
C2 s

st

i
i
> Cg 03/05 ‘02 03 Ca Cs Cg 101 cz/c6 03/05 Cy

11648 1314t |U8elt 51e1 6548 1535 . 1102 37,9 11566 147‘6§ 1201 A2hs 12846 1255

11648 134 1862 50e9 6547 45365 1192 1377 1157 “1476 2062 U241 1293 TheT 28,6

116 130e1 H8e2 5109 664 153¢1 10946 137.,8 115, 0 14861 | 1178 125.9 1144 158,2

116 130 LS.4 51«2 6548 1535 1105 138 11566  147,7 | 1214 125,99 128.7 13648

1 0



glemental ~nalyees for compounds 14a and l4c has
been done and the results obtained 2re in satisfactory
aqgreement with the calculsted values (see Table 5
helow)

The structurcs of compounds lﬁg and l4c were

]

further confirmed by mass srectral analysis. The mass
snectro gove the molacular ion peaks and showed
fragment ions that comply with the structures pro-

nosed (sce data under experimental part),

Tahle 5: Elamental Analyses for Comrounds 14a and 14c

(M)
143 Clnﬂlgﬁsos Calc, 66443 5,88 12,91 9.85

( 325) Found 66,87 6.18 135,01 10.07
14c Cqu21N3ﬁ28 Calc, 64,2 2:99 11.8% 95.02

(355) Found 65,08 6,26 12,26 9.28

—————.

3+ Synthesis of 3-(d-methyl-2-thinzolylamino)thio-

acrylmornholies 15

These compouncds were obtained by the reaction
of 4=methyl-2-aminothinzole with 3-mercapto-2-
"Foreniminium rerchlorates according to equntion

(2)s  The synthesis of these com ounds for



- S

~R2=aim:thy1ﬂmin0; R=ph, p-tolyl, p-anisyl or p-chlo-

a wns achieved under bYasic conditions,
rophenyl

In 2')1 cases the resctions resultaed in the sub-
stitution of the 3-2mino group (see eq, 2 ahove), The
products were isolated as yellow solids, The yields
vary from 58 toc 76,5% and increased when the reactions
were allowed to procsed for longer periodis of time,

The structures of the compounds, melting ;oints -nd

yiclds arc civen in Tahle 6 h-olow,

Identification of these compounds was hascd on
dlamental And spectroscopic analysis, For compoun.s
152-d, the IR srectra gave the stretching frequen-
¢ies of the functional qroups as follows: N-H(3130-
3440), C=1N(1630-1640), C-N(1230), C=8(1220-1225) and
c‘0(110”-1110) e Furthermore, bands hetween 801
*d 820 cn~! which arc char-cteristic of p-substi-

tut " . -
uted aromatic compounds were also observed in the IR

3!‘(: ~ ~ i N . 3
"ECtra (sec datn in the experimentsl section).



6 s ;_(T-m;thyl-?—thiwzolyl:minu)thiuacrylmarmhu-
o 1ides (15a-d)

s 3t t re r1 O-\+ \o 2 0/
Cpd ‘tructure Mepo C Yieldy

(TR

174-176 60

120-192 58

LS
130-182 64
e~

215-217 7645
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The 1;,;_!\1“;_‘ srectra of comr ounds 15a-d gave the

hemic” ] shifts of the protcns as shown in T=ble 7

nemic -

haolow,

Table 7: lﬂ—FWﬁ Cheairn) Shifts of Compounds 15a-d
LA

(Ext, ref, DM30, 6/ppm)

Chemical shifts ( §) in ppm
e 2-thinazolyl
Cpd |NCll, OCH, Cg=it MN=l!  ph CHy  OCH, | Cg=H CHg
153 3.5} 37‘=7”5 4,25 .7.25 6,35 2x 15
15b |3,5 80 7.2 1.30 7.2 2,28 6.43 2,15
e 13,55 3,85 7.2 4,39 7,00 3e85.1 B8 ;2%
Tadl
.154 .3'5 3,75 7.25 4,25 7.25 6,40 2,15

As nentioned in subsectiun 2, the signals of the mathylene

protons of mor-holino appeared as multinlet due to the
nesomars . n ~ 3 D
€8omaric 1ntursctlon64 of the thiocarbhonyl to the

“"ni ! : -
'17°C nitrogen atom, The signals of the methine protons

rt Y ~ - (3 i
the sromatic substituent at positicn 2 of the thio-

cr A
/lanides were A1sg observed ns mu'tinlet due to the
.1"1(. " e e o . 6.’
S"troric effects of the thiocarbonyl group . On the

other han ) ) -
hani! the 5ignal of the methine proton of 2-thia-

201 i
Y1 appiarad ag singlet in the NMR! srectra of these
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compounts. Comporison of the §(NH) values (4.25 -

39 npm) of (152-d) with reported values (12,62 pnm)ﬁA

¢ rolated comprunds indicates the absence of hy-irojen
1 “ L ’

wan 'ing in these coempounds And sugnests th-t these

compount!s niht cxist in the E-configuration,

3 - : X
The 13c-NMR chemic~l shifts of the com;ounds were

assiqned by co-rrelation with Ltructurnlly similar

/

compounds (sce below),

J§34

\

\
For the carbon ntoms of morpholino 2and 2=thiazo-

lylamino the corresronding values were alloted by co-

mparison with the cemical shifts of compounds 60 and

i

62 resnectively., The C-NMR chemical shifts of C, and

C, of the thiocncrylomides were assigned by co-rrelation
With the chemical shifts of compound 61, The remaining
signals were cssigned to the carbon atoms of the aro-
Matic group at position 2 of the thioacrylaomides by
taking into account nenk intensity and substituent in-
fremental shift for this particular system, The chemi-

cel shifts of Co, oand C. 2s well as C4 and Cg of the

6

Al . :
SMatic group were found to be identical in the
ISC
- AD - .
MR snectra of comround 15 e The mesomeric in-

teracty a
€tion of the thiocarbonyl to the amide nitrogen was

°s¢ scries «f compounds and as a result the



s ]

DSk as G and
as well a C, anc CS

wore found to be magnetically non-equivalent,

ts of C, 2nd C

chemic 1 shi : 5 6 i

n:.rph" 1_1!'1

This might be ‘ue to the steric effect of the phenyl

2 : 2
qroup that forccs the C(S)-NR2 moiety (NR2=m0fpholino)

to be twisted from the commen plane, where the whole

megomaric inter-ction is now limited to the amide side,
the 1%C-NMR rosults are jiven in Table 8 below, The
aumb=ring of the curbon otoms in these comicunds is

ghown in Tiqure 2 below,

ST N—NH-CIH=C-C—-N )4
: \' 3 . § 1 ‘\__,7)

Ve N
A¢ y A o

Fig-2

€lemental ~nalyscs for compounds 15b and 15d has

. ’ ! ! . 3 s
been done ond the results obtained were in satisfa-
Ctory agreement with the calculated values, (See Table

9 bSelow),

Jeside these, th: structures nf compounds 15b
aned
15¢ were furthor confirmed by mass snectral nnal-

\/‘15 h . %
* The mnss s ectra gave the molecular ion peoks

Nd showe: '
ovied frogment ions that comrly with the struc-

tures - 3
8 fronosed (sce data under experimental part)s On



1 ¢ s
3C-NMR Chemical Shifts of Compounds 15a-d (Ext. ref, 3MSo,

19445

Table 8: 5 /ppm)
Chemical ehifts (&) in ppm
’ 2-thiazolyl Morpholino Ph
C, C, Cs J C, Ch Cg Me c, Cg Cy Cs C, C,/Cq 03/05 C, Me
Hohe6 11762 13246 %62.8 1474 193.,8 17,08|48,1 50.8 6504 6 120.6 124 4 1284 12549
194,8 118.1 13343 }62.7 17,7 193.6 17.18| 4841 5%.9 65.5 65.9 |120.5 124,2 © 12943 13232 26
[M9%4.8 1181 12943 %62.8 47,6 103.4 17.18[48.1 50,9 65.5 65.9 [120 126.3  114.2 157438
1171 13046 %62.9 148,1 1044 17,51 48.5 51.4 657 6643 [12241 12643 128.9 13641
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these grounds the structures of the compounds were
Getq\‘ 'f’}h\ =2 3.5':'-’1
shle 9 Flenentnl Analyses for Compounds 15b and 15d
eod Formula cY MY’ NOZ 5}, Cc1%
' GRY)
ST S ST — ek L, _
15hH C18H21N3082 Calc., 60,13 5,89 11,69, 17,83
(359) Found 5983 6esdd 12 04-—16.24
15d C17H1nﬂ¢OS?Cl Calg, *M83 74 4 7 11,06 16,88 9,33 .
(379) Foun'! 53,34 4,88 11,14 17,4 9,02

4y Synthesis of 3-(2-benzthiazolylamino) thiocscrylmornho-

lides 16

—— i A

These compountis were synthesized Hy the reaction of

2= minohenzthinzole with

chlorates (3) wunder

thesis of th

252

hnsic conditions (eq.3).

J=mercapto=2=nropeniminium

Ner=

The syn=

compounds was achieved by varying the

Sudstituent At rosition 2 of the thioacrylamides,
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The reactiuns r2 ulted in the substitution of the
3_amino Jroup as ~hcwn in equ-ticn 3 above The rea-

tions werc smooth znd -~roducts were isolated as yellow
e ons . U

aolids, The structures of the compounds, malting points
and yiel 15 are 7jiven in Table 10 belpw, The yiclds

vary from 54 to 717, ~nd increased upon prolenged heating,

Table 10: 3-(2-benzthinzolyl-mino) thiocacrylaorpholides
iR

16a--1

—— =

Cpd Structure M,p.OC Yields%

S

T i
N

e B

—  143-145(EtoH) 71

P
N\ 196-199(EtOH) 56

X

!
<l
e \'\_7) 222-223(Ci1,CN) 54

"{\'i’“"‘\ t"{ f\\l \

0 (3 )
Y Y- 204-205(CHLCN) 5547

‘\M_‘

——
T ——— o —— e
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] )
I}

The compﬂunjs were charccterized by elemental ana-

s anc spcctrosconic methods, The IR spectra showed

]_-/3‘? 3
the stretching frecuencies of the functional groups as
e
follows : a1l 3150-3270) ; C=N(1625-1660) ; C~-N( 1260-1280) ;

< -1
=5(1210-1230) ~nd C-0(1100-1120 cm ~. 1In addition

-4 9 "1 ,“ . - "

hands betwecen 801 ~nc €20 cm which are ch-racturistic
of p-substitutcd aromatic compounds were also chsarved
in the IR spectra, The results obtained from the IR
spectra were compatible with the structures proposed

(see under the experimental part).,

The structuras of compounds 16a-d were also esta-

1

hblished by 1H-NHR anaiysis. The “H-NMR chemiczl shifts

are giveninTable 11 below, As mentioned sarlier . the
signals of the methvlene protons of morpholinc appezred
a8 multinlet Jduz to the mesomeric interaction of the
thiocarbonyl to the omicle nitrogen atom, Furthecrmorse,
the suhstituants at positions 2 and 3 of thcse thio-
werylanides are both aromatic.. Due to this sffect
overlap: ing «f signals in the NMR snectrs of this class
of comrounis was : ronocunced as comparcd to the others
(14 or 15) 2nd consequently the signals of the methine

——

protons £

of the arocmatic grours at positions ? and 3 0

Iy, N
the thioacrylamides were also observed »2s multiplet,
The

3

Msotropic effocts also contributed to this si-

tUUtinn.

3)

As mentioned proeviously (sub-sections 2 ~nd
v COmparison of the & (NH) values (4,35=4+4 ppm)

’
th reportod (M) values (12,62 ppm) of ralated



- 45 <

ancunds also in‘ic~ted the absence of hydrogen bon-
compe 5 &

ing in these serics of compounds and suggested that
these thioncrylomidcs might exist in the * gewconfi-

. ; 1
guraticne The recsults obtained from the "H-NMR snectra

.re in agreemcnt with the structures pronosed (see Table

11),

Table 11: LiottR Chemical Shifts of Compounds 16a-c

———

(Ext.rcf, DMSO, 4/ppm)

fer sl Chiemical shifts (8) in ppm
] e S ——

rlp".': | NCH,  OCH N-H C4-H/C=H(Ar) Me OMe

16a | 3,64 3.85 4,35 6,69-7,08
eb | 3.6 z.8  4.35 7.2-7.9 2.3
l16c | 3.7 3,85 4,4 74740 3,85

ylf',: I 3.{1 z.r“

e e repsamas o s et~ - 0 2 <3

The structures of comncunds 16a-< were further

13C-NMR chemical

€8t Ah7 4 alem o 15

'Stadblished by C-MMR analysis, The
Shifte w . . iy

"iTts were nssigned by comparison with structurally
Similor compouncs (see helow), Tha rasults obtained

'Fe given in Tahle 12 below,
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The chemical shifts of the morphilino and 2-hen-
zthiszolylaminc carbon ntoms were assigned by canside-
ring the 13c.pmp chemical shifts of compounds 60 and 63
raspectively. For the carbon atoms C2 and C3 of the
thioacrylniides the correspending values were alloted
by comparison with the C—NMR chemic2l shifts of compo=-
! 61

una

—

The remnining signals were assigned to the
carhon atoms of the aromatic group at position 2 of the
thioacrylamides by considering peak intensity and sub-
stituent incremental parametars, The mesomeéric inter-
action of the thiocarbonyl to the amide nitrogen was also

felt in thesc svrias of compounds and as a result the

o}

chemic=l shifts of C, and C. as well as €. and Cg of
'R ~

6
morrholino wecre found te be magnetically noneguivalent,
On the other hand the chemical shifts of C, and CG as
well as C, nnd C. of the nromntic group at positicn 2 of
the thioacrylamiles were found identical, In addition
the chemical shifts of CS and C6 of the 2-henzthinzolyl-
amino jroup were 2lsc found to be identical in the

0

C-Ni"R snectra of comsounds 16b-d, (Sce Table 12),
The nunbering of the carbon atoms_in compountis 16a-d is
WNOWN in fi‘;UrC 3 !)e](_'i'v'h'._ |

ﬂ"l

! AL o s
Y l. il 4

c(/ 2N \“——NH-—LH:. ()
i ; f‘J

1
N 2% 1

6

\



Table 12:

130

~NMR Chemical Shifts of Compownds 16a-d (Ext. ref. DMSO, % /ppm)

TR
Chemical shifts (5 ) in ppm

' 1

! Morpholino 2-benzthiazolyl i Ph

| T
C, C, c3 j C, Cq c} c5 Cy Cy 05/06 07 Cq 09 | C, CZ/C6 05/05 C, Me
i 3|
1954 12052 131 &8.3 S1iD B6. 0 66,4 [161.7 122. 425/126, 123 436.2 | 1518 121:2" 12459 1202 1293
1980 11960, 131 8s1 "51,3° 185.5 68«9 |1658 121 126 122 1335 151¢1| 12065 12445 129.4 135.7 284
bl 1191 129 8e1 511 65:5 689 |161.8 121 426 122 131.% | 151.3.] 1283 126 11462 15841 554
94e1 1194 131 H8e5 5145 6568 6643 [16241 122 12643 123 131e1 15162 | 12143 12646 12941 13547

l
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glemental analyses has been done for compounis 16a
and 165 and the rosults obtnined were in Sﬁtisfnctory
" ——

nt with the colculated values (see Toble 13 helow),

Wr:zemd
The structurcs of compounds 16a and 16b were further
confirmed by mnss snectral analysis, The mass spectra
gwve the molecular- ion neaks, In addition the fragment
ions ohsaerved weie in accord with the structures proposed

(see data in the exnerimental section),

Table 13: CZlcment2l Annlyses for Compounds 16a and 16b

Cnd Formula

(M1.%,)

C% H% NG 8%

160 Ty 1, N0S, Cale, 62,96 5,02 11,01 16,681
(331) Found 62,85 5,22 10.40 17,26
165 CoqlingM40S, Cales, B3, 77. 8,35 310,62 16,21
(395) Found 63,67 5,56 10,41 16,47

% 3ynthesis of Pyrazolo(1,5-a)pyrimidines 18

This class of compounds have hitherto been
\ +thrieaa $ . 1 3
Synthesizod by the reaction of 3- or 5-anino-
'Yrazoles with 1,3-dicarbonyl or rel=tcd compo-

et
iN78. In most rerorts the reactions gove the

heteracy el « '
térocyclic com-ounds ns end nroducts, However,

thQ Fe are =»

few cnscs where intermedinte pro=



s have heen isolatcd and characterized,

esent work pyrazolo(l, S—G)n"'rini"incs

-
-
-
=
(@]
-

were achieved Dy the resction of 3-aminopyrazoles

vith 3=nercanto-2-propeniminium perchlorate 3 unter
hasic cenditicns. The possible mechanisms le-ding
to the form~ticn of these compcunds are depicted in

ncheme 5.

jcheme 5: FPossi“le mechanisms for the formation of

e . i

nyrazolo(1,5-2)pyrimidines 18 (R;N=dimethy13min0.

) ‘.V v]
5 R (NRz
N B LY ~HR
N—G{;CH+/:& . - HNZ\
é AR W
HK % I'{IRJ "
H AR

gm:Hﬁlo/

H
T
S R N H
. Ty A TP v
R CHE N | P g
N !
17 SNR

N\ | e,
{7\ -H,S R o
‘ ! Sy,
M

According to Scheme 5 the nuclecphilic attack at
P"'?itian 3 Qf

tion % '
on of 3-.(g-p-/r‘azolyl'\.mino)thiOacrylmorPhO]‘i:cs as in-

termed!
€fiate products, The intermediate 17 would then

Unf‘p r,]:-i f h o . : ] : :
urther intramolecular cyclization by elimin-

ation 3 ; inici
of H 8 to give pyrazolo(1,5-a)pyrianidines 18,

B
The synthesis of 8 was achieved by varying the

ek _ . -

the thioacrylamides results in the forma-



5 of the ~ailine, he reactinns exclu-
t'ha hzatzrocyclic compounids with no intor-
aadiste products un-er the emnloyed conditions, How-
internc 'inte pro’ucts have been 2lso isclated

aver,
gnder ifforent conlitions, For exampla, when a solu-
tion of 5-(=mothyl henyl)=3-2minopyrazole in aceto-

aitrile wos tre-tad with 3-mercanto-2-(4-chloronhanyl)-

P

o_nronanininiun ~erchlorste 3d in the werasance of trie-
thylamina At ro teunerature, a yellow aracipitata

wa3 ohtained upon a:llition of watar (ege 4). . The comp=
ouni nelte:d nt 2 temnerature of 1170-130 C with sublima-

ied by elemental analyses (MG,

Cele,: 12,77, foun 12,793 8%, Cale, : 7,30, founds

co

7.,26), Thic intarmec'inte compound (17e) had o mass

-’
(&
O
-t
)
=1
-
b
-+
T—I
}.J

ith that of the correzsponiding cycli-
zed proituct (18c), This suggests that climination of

HaS mitht hova token place during mass analysis,

CH-CN

, ,.xi‘\?H 3 ,‘«,H:A—l:"‘\_‘/)b A

I ;._NH_WF‘H: p C*N/—_B (4)
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In contrast to 3=-2minopyrazoles, the action of the

tormar amicines (subsections 2-4) on the thioncrylami-

s proluced cnly the onen chain compounds under the

ns

same conditions, This cffect might be attributed to di-
ffcrences in bnsicity within the amidines, 1In the la-
tter case the hasicity is increa.ed by an additional
nitrogen 2tom as compared to the former and consequen-
tly the intermediate is forced to undergo intramolecular
cyclization by nucleophilic attack at position 1 of the

thioacrylomiidle to give pyrazolo(1,5-a)pyrimicdines as

end protlucts,

The compounds synthesized including their mclting
noints and yiclds arc niven in Table 14 bhelow, The
yields of these compounis were intially poor because
the reactions immediately formed a precipitate nccompa-
nied with bumping ~nd as a result it was not possible
to continue the reaction until the evolution of H,S gas
"8 complote, Sut the introduction of small amount of
solvents such ao Zimcthylformamicde, in which the preci-
pitate is s0luble, into the reaction mixture avoided
the Sumping and sllowed the reaction to proczed until
the evolution of HZS gns was complete, Under these

condd ¢4~ . L o
Niltions it was possible to attain good yields.

Iy~ 2 .
‘har~ctorization of compounds 18a-f was based on

"3]5’ . T
“Mental and spectroscopic analysis. The micro ana-

1y - 2
Y818 wore in satisfactory agreement with the calculated



i 2
5-a)pyrimicdines 18 (NR5=morpholino)

e 14
B 0 L
Structure Mope C Yield?
..-'—w“““ mNr(
O) Nt . 220-230(01F) 513
L e
XN -
Me y‘\m‘z
R _/f\/
< , ﬂ
( Dﬂmtzu 215(CH,CN) 57
SN
MGO\/\ I\H:"-
J/\ —/’—
‘;>4:l202 203( (i 4CN) 59,5
\w\J/\
Br NR
2
\@\/ ’\I/N\
S
T O HCl253-255{ bHF 64
‘&N/J\\/ O i (
Cl\(\ NR/T.,
Hed ot T
\__/" /’\ -
\If%>21\\{ { ¢y Vie 276-278(DMF) 04
\N e
Chy N NRZ
La] L2
(\'T‘ N_/ *
A S

263-265( DMF)
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values (3ec Tahble 15 below)., 1In addition the struc-
cyres of compounds 18a-c were further established on

the basis of their IR spectra. The IR spectra showed
the stretching frequencies of the following groups as
to1lows: C=N(1610-1665), C-N(1270) and C-0 at 1100 cm~ L
furthermore, the elimination of H S and the correspon-
'ing formation of the cyclized products were supported
by the abscence of the (C=8) and (N=4) stretching fre-
quencies at 1220 and 3300 cm'l respectively in the IR

snectra of conrounds 18a-ce

Table 15: Tlemcntal analyses for compounds 18a-f

cpd  Formulo D TNGLT N
(M.W,)
18a szuth4001 Calc. 67.4 4,8 14,5 9,06
(390) found 67.11 4,3 15,1 9,02
185 C,H,,1,0C1 Colc., 68,2 5,2 13,8 8,8
(08) found 67,9 5.7 13,6 99
8¢ C,,H,,N,0,Cl  Cale, 65,7 5,02 ARS8
(420) found 65.04 5o 1247 8.8
18d €, H,.N,08rCl Calc, 56.3 .54 11,96
(468) found 56.9 4,0 12,35
186 Cpuh, 0,0C1  Cole., 68.3 - 5.2 13,9

(404) found 67.95 5,27 14.12
22149M,0C1  Calec, 67.7 ° 4,9  14.4
(390) found 67.9 5,1 14,68




The isentific=ation of compounds 18a, 13e and 18f

1,
was 2180 achieved by "H=NMR spectroscopy, The signals

* mothylenc protons of morpholino as well a3 muthine
0 ~

protons of the rromatic substituent at position 6 of
these cCOMPOUNS appearcd as multiplet, On the other

hand the signals of the methine protons at positions 3

and 5 of these compounis were observed as singlets,

™
E

the results obtained from the proton MMR chemicazl shifts
were in agreement with the structures suggested, The

Li_mir chemicnl shifts of compounds 18a, 18e z2nd 18f are

given in Table 16 below,

Table 16: 1H-NHR (CF3COOH) Chemical 3hifts of Compounds

182, 18e and 18d

o e

i 'Cﬁsmicél shifts (&) in ppm"vw~—__“_-?“
P : Subatifwent
Position 2 Position 6

Cod INCH, OCH, Co=t1 Cg=H | Ph CH Ph

182 13,96 4,17 7.02 9,17 |7.9 7449
7.99 7459

18¢ |3.,70 2,04 6.80 7.92 |7.16 2.25 7.69
742

8f 13,70 4,00 6.80 7.90 |7.29 7.73

‘*-'&_ e el ==

The structures of compounds 18a-f were further con-
Firmed bY mass speciral analyses, The mass spectra gave
the molecular ion reaks and showed fragment ions that
Comply with the strustures proposed, In addition sulphur

te
BT Nag hoon drmne frm lcdi omy mane S el ab e and #)]



: Rele e i .
g nthesis ofF Ple“O(1'2‘a)pyr1m1”1”:§:}yw,Qompuunds 66
: bl e L o)

The synthaesis of this class of compounds from
the reaction of 2-ominopyridines with 1,3-bifuncti-

onal clectrophiles such as 1,3-dicarbonyl or struc-
turally relnated compounds has heen reported since
1950,

In the prosent work pyrido(1,2-a)pyrinidine5-
ium ccmpounds were achieved by the intramolecular
cyclization renction of 3-(2-pyridylamino) thioacryl-
morpholifes 14 in the presence of dimethylshlphate
under acidic con.litions, It was initially assumed
that the nucleophilic attack at position 1 of the
thioacrylomice 14 will eliminate either methylmerca-
ptan or morpholinoc to Agive 4-morpholino or 4-methyl-
mercapto-pyrido(1,2-a)pyrimidin-5-ium compounds 19
or 65 respectively (see Scheme 6), But unfortunately
neithor of these compounds was found, Insteod the
hy'rolysis products, pyrido(1,2-a)pyrimidin-4-one=5=

ium compoun:is (66) were obtained, Possible mecha-

Msms 1ca'ing to the formation of compounds 66 are de-

ricted in Schame 6,°

According to Scheme 6 the intersctions of

Compound 14 with dimethylsulphate gives rise to the

"ethylation of the thiocarbonyl sulphur atom,



% 56 =

The hse
Subse uent nucleophilic attack at position 1 of the

130thicami-ie A sz 5
Mide 64 will reaut either in the formation of

Compount 10 -
VL2 or 65 by the eliminstion of methylmercaptan

OF morphotj .
pholing respectively, Then the hyidrolysis of

; | ¢ PN N :
Ntermeli-~tes (19 sr 65) gives compound 56,

The s¢ : - i
wtructures of the compounds, melting oints

nd e
ng vio -
/ 1.(4] 45 are

given in Tahle 17 bHelow, The identi-

fi "
Catio
N of compouncle Ga.r wae acrhiaeaved bv snectro=



i nc's ne IR s > ] iy A +
scopic metho s, Tne IR spectra gave the stretching

¢ requencies of the following groups as follows:
c-o(1706—1710), C=N(1610-1638) and perchlorate at
1100 Cm’j (see experimental part ), The results

abtoined are compatihie with the structures sugjested,

Table 17: A-ow0=-ryrilo(l,2-a)pyrimidin-5-ium pecrchlo-

——————

rates 66a-u (X':CloZ)

Cpd Ttructure m.p.OC+ Yialde

————— A A N R A L o Le it

662 1695-200° 73

66h

66c 108-193° 66

Civie

83

‘-"“.___‘*“‘ LI gty PR e
+
.,r‘.r‘rnl ~ 1@ ’! L e P, ‘]Cid
Crystallized from acetic @ .
C)
Melt with AdorAamoenSd 3.
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The structures of compounds 66a-d were also establie
shed by 1H-NMR analyses, The signals of the methylene
protans of morpholino at 3,65 and 3,05 ppm as well as

the thiomethyl protons at 2.1 ppm were absent in the

MR spactra of thesc compounds, These evidences support

-—rm

he compounds as 66a-d, The 1H-tﬂR

(o

the structures o
chemical shifts are given in Table 18 below and are in
agreement with the structures su:ijqested, The mass SNe-
ctra did not give the molecular ion peaks. Sut frog-
ment ions for (M+—H0104), M+—HCIO4—CO), etc, were obse-
rved and comply with the structures pronosed (see exne-
rimental part), The GC-MS data showed trace impurities
in thesc sories of compounds and as a result need further

purification,

Table 18: LR Chemicnl Shifts of Compounds 66a-d

(Ext, ref, DMSO, 5/ppm)

[ vt e oy

Chamic~l shifts () in ppm

F"‘—_’MA‘.A-I‘-LV\. B e O VRNCSP

Substituent

Cpd o o1 C_-H - = §
[P Lot Ce-H C-tt Cg=H Cg-H i Ph CHs
poa 8,75 9,25 7,0 's.a - 7.8 09 s

; 7.65
F55 0.5 0,35 9,05 5,45 7.6 o4 2,45
|
| 7.8
66d |3,0 0,3 8,00 B.d 9.0 7.5
7.3

|

|

|
b=
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suynthesis ﬂ.f.Ihin_zr;lo(3,2—r‘)pyrimidi:n-zﬁ-iu.n
el s ps————— -—

The titlc¢ compounds have been synthesized preé=

viously from the rezctions of substituted thioureas
or 2-=aninothiozoles with 1,3-dicarbonyl or related

compounts under acidic conditions,

In the prcsenit work the synthesis of these
compotinds wns achieved by the intramolecular cycli-
zation of 3=(2=-thinzolylamino) thic~crylm- ~pholides
15 in the precsence of dimethylsulphate v .er acidic
conditions, /s mentioned previously the nucleophilic
attack at position 1 of the thioqcrylamidellg would
result cither in the substitution of methylmzrca-
ptan or morpholino to give compound 2C or 68 re-
shectively, DBut these compounds were 2lso not
found ns end products, Instead the hydrolysis pro=
wets, thinzolo(3,2-a)pyrimidin-5-one-4-ium compo-
uns 69 were oht~ined. {ossible mechanisms for the

formation of compound 69 are given in Scheme 7 below,

According to Scheme 7 the reaction of 15 with
dimothylsulrhate gives rise to the methylntion of
the thioearbonyl sulphur atoem, The resulting
iscthioanide 67 w#ill then eliminate either m:thyl=-

Mereaptan or morpholino to give cempound 20 or 68
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=morpholino)

; e 7: .

.chem ;
compoun! 62 (R=aryl, N“Z
o
T :/\ /4 ' H‘—
"\d o ¥, s (-\
—NR; + CHEOROOM ==
3 5

Possibie mechanism for the formation of

-~ \\ ! H
i = — <O
[ s
MeA—"" 15
=
o l*
N Ny S AN
! ‘I i!
|
mqg,/’ pggdl -
N

[ N
,$ 5
&7
r
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\
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The subsequent hydrolysis of compound 20

feéspectively,

The structures of the compounds, melting points
The IR spe=-

°F 88 will result in the form~tion of compounc 6.
Nd yiclds nre given in Table 19 below,

ctr: :

2 showed the stretching frequencies of (€=0), (C=N) and
Pefchlorate from (1715-1720), (1610-1620) and at

1 -1 p

100 cn réspectivaly, The LyonMe spectra of these
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compottn¢is were not token due to insolubility, Other

Lae FOF compounds 69a, 69¢ and 69d are alss not availa-

nue tc this reason the characterizatipn of thase

aun's is incompl-te, The structure of cempound 69b

c-tahtished on the basis of its mass spectrum., The

sgctrum aid not-give the molecular ion peak, But
.at ions for (Mt-HCl0,), (M*-HClO ,-COY}, (M}

fr’\qm .nt i10Nns f15G : 4 7 i 4."' )' ( 1 -HC104—

cghNQOS-”')' ctc, were observed and comply with the

structure proposed,

Tahle 19: 5-ox0.thinzolo(3,2-a)pyrimidin-4-ium Compo-
19910 22

o

ountis 69

Cndl Structure M.p.oC+ Yield® '
60a B 23% 55
—_— N5 s
! W oy
oG L
| ;w \Ty A Nz
~N)
Cc
59 H 180-1C5 56
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69¢ c
= 182-189 77
H
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e
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604 :
H 187-102° 79
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. gynthesis of Prrimido(2,1-b)Yenzthiazol-5-ium
Be 2Ueee e bl 0l
y~uniis 72
comp s

The title compounds have bheen synthesized to
date from the reactions of 2-aminobhenzothiszole
with 1,3-hifunction2l electrophiles such as 1,3-
dicnrbonyl or related compounds under acidic con-
ditions.

In the present work the synthesis of these

N e
C-'\mr;{\un!,:'s wag el

ccted by the intramnlecular
cyclization reaction of 3-(2-benzthiazolylamino)-
thioncrylmorpholides 16 in the presence of dime-
thylsulnh~te under acidic conditions, As mentioned
earlicr the thioacirylamides would uniergo cycliza-
tion rcnctions involving cither elimination of
mcthylmorcaptan or morpholino to give conpounds 21
or 71 respectively, B3ut these compounds were not
found as end products, Instead the hy'rolysis pro-
luct, compound Zg was obtained, #ossible mechoni-

sms of reactions lending to the formation of comp-

und 72 are depicted in Scheme 8 below,

The nucleophilic attack at position 1 of the
lsothioamide 70 (Scheme 8) will result either in
the substitution of methylmercaptan or morpholino
' 9ive 4-morphnlinc or 4-methylmercapto-pyrimi-
(2,1-h)henzthinzolium compounds 21 or 71 re-
Spectively, Then the hydrolysis of these compounds

r A ' & A Y
®sults in the formation of compound 72.
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sinie Mechnnisms for the Formation of
A ' 77 (R=arvl s
compound 72 (R=aryl, MR =morsholing)
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FOuroa
tures

of the compounds, me’ting roints

: ) ; 1
qiven in Ta“le 20 below, The "H=MMR

s5¢ compounds were not taken due tc inso-

compounds were identified on the basis

mass spectra, The IR spectra gave

frequencies of (C=0), (C=k) and ner-

s ]
(1705-1720), (1610-1640) and at 1100 cm

L




spectra did not s.,0W the molecular ion penks,

Th 71‘35
ions for (M*-HCl0,), (M'-HClO,-CO), et
t frogm nt 1on3 -¢ ' 472 5 A B, WSy
nsgrved and comply with the structures proposed ,
l rC L= )

datn showod trace impuritics in these compo-

as a result need further purifjication,

rable 20 A-oxo=pyrimido(2,1-b)benzthiozol-5~ium per-

——

chlorate 72

Cnd Structurg M.p.OC+ Yield?

230-235° v i %

i
e

T2¢ H 248-252% 83.3

724

———

i Clog

/\
L:\“’j\Ct

{3 2 . ~ % .
nECrystallized from acetic acide
c




IV. EXPERIMENTAL

cint: mclting noints were determined by
gnimelt Thomas ttovar Capillary melting point apparatus

and are uncoriected,

IR: by perkin-Elmer Model 727 B Infrared Spectro-

" Ly : -1
photometer and valucs are given in cm —,

1H-NMR: by Jecl FX 90 Q FT Nuclear Mannetic Reso=-
nance Spectrometer, Values are given in ppm,

e mR: Sane ns TH-NMR

Elemental /inalysaes: was done at Humboldt Univer-

sity section of Chemistry,

1, Synthesis of Starting Materials

3=Mercapto-2-propeniminium perchlorates (3)

To a sclution of dimethylformamide (7.5 @)
in CCl, (50 ml), phospheryl chlorice (16 g) was
added dropwise keeping the reaction mixture
at room temporature, This gave the formanide

chloride (1) to which was added:

22,1 g of 2 (R=CH.) or

23.5 g of 2 (R=p-CH,CH,) or
25,1 g of R (R=p-CH3006H4) or
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25,5 g of @ (R'_'D-ClCGHA)

.nd the miXture Was then refluxed for 45 minutes,
The warm mixture was mixed with an equal amount of
alacinl ncetic acid ~nd about 10 ml of 70% HCIOA
sdded to it, The resulting mixture was stirred well,
dilgted with sufficient amount of diethylether and
left aside for somatime till crystallization was
complete, The product was suction filtered, washed
aith qlacial ncetic ncid and diethyl ether, air

ried and finally kent in a fridge,

2, Synthesis of 3-(2-pyridylamino)thiozcrylmorpho=-

'ides 14
—Fs b

Tor a solution of 0.94 g of 2-aminopyridine in

10 ml of eth~nol was added;

3,76 g of (3a) aor
3.9 g of {3b) or
4,06 g of (3c) or
4.1 g of (3d)

and e
"NC the vwixture was refluxed for one hour, It
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. o U |
yag then nllowed to cocl to room tempar-~ture, The

quct was suction filtered, wnshed with ¢thanoy,
pro

air jired and kept in o container,

-
=
o

R/KOr: 3350 (N-H); 3100, 3060, 3005 (Ar., C-H);
2050, 2000 (~lk-ne, C=H); 1650 (C=N); 1300 (C-N); 1230

(C=58); 1120 (C-0); 740 - 780 (Mono sub, Ar,),

—
r

\

\ %

IR/KGr: 3310 (M-H); 3090, 305?.(Ar. C-H), 2950,

—-——

2860 (nlkane, C-H); 1645 (C=N); 1300 (C-N); 1220 (C=5);

" ) , !
1105 (C-0) ; B805-(p~sub= Ar),

B: m/e (rel, int.); 18 (14,5), 28 (26,29), 78

(8.56), 79 (20.56), 95 (100), 96 (6.68), 227 (1.16),

25 (43.8), 246 (20,71), 306 (4.29), 307 (1.02), 339

(", 36,02y,

M
B/KBr: 3350 (ii-1); 3100, 3050, 3005 (Ar. C=H):

2960
+ 2900 (alk~ne, c-H); 1650 (C=N); 1295 (C-M); 1245



- Tk

=5);1105, 1025 (C-C); 825 (p-sub. Ar,).

ws: m/e (rel. int.); 28 (34.6), 78 (94,3), 79 (35.1),
95 (07.9), 225 (40.5), 229 (45.4), 237 (29,5), 261

I +
(100) , 262 (39.8), 355 (M, 8505

IR/KDr: 3300 (N-H); 3070, 3005 (Ar, C-M); 2947,
2060 (2lkane, C-+); 1640 (C=N); 1300 (C-N); 1200 (C=S);

1100 (C-0) ; 810 (p=-sub. Ar,).

3-(4=-methyl-2-thiazolylaming) thioacryl-

1.14 g of 4-methyl-2-amincthiazole was disso-

lved in 10 ml of cthanol, To this was added:

3,76 g of (3a) or
3.9 g of (3b) or
4,06 of (3c) or

4.1 g of (3d)

n t:"O Mmixture

AtUre

wns refluxed for one hour., This
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wod to cool, The product cbt-ined was suction

Wos "'110.

) end  washed with ethanol and air dried,
tercda,

152

L 2

IR/KBI : 3130 (N-H); 305C, 3005 (Ar, C=H); 2950,
2060 (~lkzne, C-=t); 1630 (C=n); 1280 (C-N); 1220 (C=3);

1105 (C-0) .

3h

IR/K2r: 3190 (N-''); 3090, 3060, 3005 (Ar, C-M);
2945, 2870 (~lk~ne, C=H); 1638 (C=N); 1280 (C=N);

1220 (C=5); 1110 (C-0); 801 (p-sub, Ar),

#S: m/e (rel, int.); 18 (13,20), 28 (35,%4), 45
(59.17), 86 (26.7C), 115 (59.38), 116 (15.81), 213

(67.29), 214 (17.29), 246 (100}, 247 (17.80), 359

L3¢
I3/K3r: 3200 (N-t1); 3125, 3100, 3005 (Ar.CH),
2950

» 2360 (alkrne, CH); 1640 (C=N); 1280 (C=N):

125¢
"% 1101, 1020 (c-0); 1225 (C=S); 820 (p-sub. Ar:).



R | - (P

ws: m/e (rele int.); 28 (37.61), 45 (53,98), 86
(32,61), 114 (30.68), 1157 (23.98),:130 (23.07)}"229
(1007, 230 (22.61), 257 (30.91), 261 (42,34), 262 (90),

263 (16-7): 287 (32-95), 375 (M+' 92,05).

15d_

IR !K,"_E.: 3440 ( | f—H) ¢ 31600 J 13005 (/\l". C-H) :
2925, 2875 (~lk~ne, C-H); 1630 (C=N);- 1280 (C=N);
1

1220 (C=8); 1100 (C-0); 820 (p-sub, Ar),

Synthesis of 3-(2-benzothiazolylamino)thioacryl

merpholicies 16
To a solution prepered by dissolving 1,5 g of

7 T . .
c=aminodenzothinazolc in 10 ml of ethanol;

3,76 g of. (3a) or
2.9 g of (3b) or

4.6 g of (3c) or

4,1 g of (3d)

was AAA A~ . ¢
dded and the mixture was refluxed for one hour.
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™ resulting rencticn mixture was cooled to room tempe-

rature, then suction filtered, washed with ethanol, and
n “ 1

air ‘iried.

IR/KDr: 3270 (N-H); 3100, 3005 (Ar. C-H), 2960,
2000 (~lk~ne, C-H); 1660 (C=N); 1280 (C-N); 1230 (C=S);

1120 (C-0).

MS: m/e (rel, int,); 28 (23.3), 45 (22.1), 134

(39.0), 150 (23.8), 151 (21:0), 1997 45;3) (46,9},
232 (100), 263 (3%,1), 381 (M, 56.4).

16bh

IR/K3r:. 3250 (hi=!1); 3050, 3005 (Ar. C-H); 2945,
2855 (alk~ne, CH); 1630 (C=N); 1260 (C=N); 1220 (C=S);

110(\ (C-O); 3()1 (:;’), j‘,u'_\,. /\‘r-.)'

l‘"- M -~ e 2 A
B: Me (rel, int.); 18 (18.22), 28 (29.96), 45

(20 - . p
(2.25), 01(20.4) 115 (27.65), 130 (23.5€), 134

*99), 135 (27,73), 150 (24.39), 151 (23.89) 161

(31'58), 213 (51}, 245 (55.87), 246 (100), 247 (19.13),




+

Z X =
30.47), 395 (1*, 65.99).
y ¥

IR/KDF : 3150 (M) ; 3045, 3005 (Ar. CH); 2900,
850 (nlkane, CH); 1625 (C=N); 1280 (C=N); 1210 (C=S);

1105, 1010 (C-0); 820 (p-sub. Ar.).

el

IR/KBr: 3200 (NH); 3060, 3005 (Ar. CH); 2925,
2880, (2lknne, CH): 1625 (C=N); 1260 (C=N);

1220 (C=S); 1100 (C-D); 820 (p. sub. Ar,).

¥

e '..(/.,'].".'.‘?-'3:&4‘3 @) ‘_ rylr’\"; .L.u\( 1,5_a)p/r‘lm1"1n05 18

Te o sclution repared by dissolving 0.01

of S5-substituted 3-aminopyrazoles in 10 mls of



34 (R=p-chlorophenyl) or

(R=p-bromonhenyl)

_adad and the aixture was refluxed until the
ution of 1,5 gns was diminished, Then it was
11 | to conl to room tempsrature, The precipitate

ws filtered by -suction, washed with ethanol and air

IR/K3r: 3150, 3080, 3005 (Ar. CH); 2950, 2900

(alkane, CH): 1665 (C=N); 1270 (C-N); 1100 (C-0);

N 4 1
20 = BF0 (n suh A
- ° Pl ° e ) o

R/KBr: 3100, 3050, 3005 (Ar. CH); 2850, 2900

ne, CH); 1610 (C=1); 1270 (C-N); 1100 (C-0);

M

~' M/e (re1, mt.); 18 (27.5), 27 (27.7), 28 (49.3),



11 (45.3), 113 (23,2), 115 (100), 116 (69,3), 138
5), 350 (54.5), 36C (39.8), 373 (32.8), 386 (36.9),

= e oo

7 (22.2), 404 (17, 92.82).

IR/KBr: 3100, 3050, 3005 (Ar, CH); 2950, 2900
(alkane, CH); 1610 (C=i); 1100, 1030 (C-0); 835 (p-sub,

'srn) .

Ms: m/e (rel. int.); 18 (70.2), 28 (48.7), 132 (44,4),

138 (36.4), 350 (35.5), 375 (44.1), 377 (37.4), 402

(40,9), 420 (M”, 100).

e}

-~

MS: m/e (rel, int.); 55 (24), 56 (10), 57 (19); 58 (10),
69 (15), 71 (11), 73 (100), 85 (9), 95 (9), 127 (20),

138 (11), 140 (25), 167 (10),.331 {14), 385 (A 4 N8
(11), 400 (10), 411 (9), 423 (11), 424 (11), 425 (14),

% (12), 451 (10), 452 (11), 462 (m*, 12), 470 (2),

1o
3
~
D
—~

rel, int.); 27 (25.2), 28 (37.2), 91 (74.8);
48 (82,0), 310 (68.4), 334 (53.3), 359 (73.2), 360

7

( A
95.94), 361 (54.2), 373 (43.2), 386 (37.8), 307 (21.8),

e 30 (M, 8oy3),



pyrido(l,2-a)pyrimidin-5-ium comgounds 66

15 0,01 mole of dimethylsulph~te in 15 ml of

~cic 0.01 mole of ;

14a or

wng added and the mixture refluxed until the
volution of methylmercaptan was diminished, The

resulting reacticn mixture was allowad to cocl and

’

i
o A : i g v
about 0,5 ml T nerchloric acid added to it. The

product was filtared by suction, wathed with acetic

acid and diethylcether then air dried,

66

IR/KBr: 3100, 7060 (Ar, CH); 2950, 2860 (alkene,
¢1); 1700 (Cc=0); 1633 (C=N); 1100 (rerchlorate).

IR/KBr: 3100, 3050 (Ar. CH); 2950 (alk-ne, CH);
720 (€=0); 1610 (C=n); 1100 (perchlorate).
"o

3

=i m/e (rol, int,): 27 (10.5), 39 (12), 51 (39),
o L (16), 78 (68), 79 (10), 103 (19), 115 (13)
P88, 130 (19), 207 (35), 208 (100), 209 (15).

236 (Q(?)‘ 237 (16) .

BLGBr: 3100 (Ar, cuy; 2040, 2060 (alkmne, CH)i



o, /e (rel. inte)i 15.(32), 18 (19), 51 (58) 82 Lapys
W . g

741C”): 146 (20), 209 (61)y; 224 '(231), 237 (20), 252 (68).

;,6.4
‘-‘

1100 ( -{‘.r'Chlff r"te) ; 820 (D-Subﬂ /.\ro) .

us: m/e (rel. int.); 51 (19), 78 (94), 192 (17)' 193
(%), 228 (1(“()), 229 (17), 230 (33)' 256 (73)' 257 (12).

258 (22), 271 (4).

7, Synthesis of Thiazolo(3,2-a)pyrinidin-4-ium Compo-

un:s 69
To 0,01 mole of dimethylsulphate in 15 ml of

acetic acid 0,01 mole of;

153 or

-

185 o6r

15¢c. or

15d

was acdled znd the mixture refluxed until the evolu-
tion of methylmercantan wns diminished, The result-
ing reaction mivtre was allowed to conl and about
0.5 ml of nerchloric acid added to it. The nroduct
s filtored Hy sucticn, washed with ncetic acid and
iethylaother then 2ir dried,

60a

IR/KOr: 3140 (Ar, CH); 2950, 2875 (alkene, CH):
1715 (C=0); 1620 (c=1'); 1100 (perchlorate).

69h
——



4720 (€=0) 1610 (C=t); 1100 (perchlorate); 810 (p-sub

,‘f.) .

e afe (rol. int.); 39 (21), 45 (20), 103 (17), 115

-

(49)

257 (19)

116 (16), 130 (33), 227 (20), 228 (52), 256 (100)
. ; 1

oo
R/KBr: 3150 (Ar., CH); 2980, 2880 (SKanE S
2080, 2380 (~lk=ne, ci); 1715 (C=0); 1620 (C=M); 1100

(ncrch]orat’:); 820 (p-sub, Ar.).

IR/KOr: 3140 (Ar, C!'); 2800, 2870 (alkane CH);

1710 (C=0); 1615 (C=i); 11CC (nerchlorate); 810 (p-sub.

%

8, Synthesis of pyrimido(2,1-b) benzthiazol-5-ium Compcund 72

To 0.01 moic of dimethylsulphate in 15 ml of

acetic ncid 0,01 mole of;

16a or

© stmr——

16b or
16¢C. 6r

16d

e

was ndded ~n the mixture refluxed until the evolution

\.ﬂ
f m thylnorcantan was diminished, T:e resulting re=

cticn mixsure was nllowed to cool and about 0.5 ml

~ £ , .

: rchloric acid added to it. The p,r‘;*f‘uct wns

£

'11 orcr! A : 4 9 5 8 4
tered by suction, washed with acetic acit and
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R/KOC: 3190, 3090, 3020 (Ar, CH); 2030, 2860
(alkane, CH); 1725 (C=0); 1625 (C=N); 1100 (perchlorate);
750 (o-*,uY?. N e
4. 30 (16), 44 (25.5) 63 (15.5), 89 (29.7), 90 (20.8),
:1—6 (51.3), 249 (16.3), 250 (52.9), 278 (100), 279
(18.2) »
72b

IR/KBr: 3150, 3100, 3025 (Ar., CH); 2940, 2860
(alkane, CH); 1710 (C=0); 1630 (C=N), 1100 (narchlorate);

810 (p-sub., Ar.).

MS: m/e (rel, int.); 77 (18.8), 103 (24,2), 115 (14.6),

130 (24), 145 (13.9), 263 (15), 292 (100), 293 (19).

IR/KBr: 3090 (~r, CH); 2925, 2850 (alkane, CH);

1720 (€=0); 1610 (C=N); 1100 (rerchlor-te); 830 (p-su®,

IR/KBr: 3143, 3095, 3010 (Ar, CH); 2950, 2880

(*k-ne, Ci; 1715 (C=0); 1640 (C=N); 110C (rorchlorate;

(r__-. 1. A
u ) .'\r‘.) .
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