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- i -
SUMMARY

The thesis describes the nucleophilic additicn of
S-bvenzylthiourea hydrochloride, in presence of godium
hydroxide, to benzoyl, styryl and p-chlorobenzoyl iso-
thiocyanates (IXa-g¢), respectively. Formation of 2(4)-
benzylmercapto-1,6~dihydro~6-thiono-4(2)~phens1{CXXVa),
3tyryl (CXXVb) and p-chlorophenyl (CXXVc)-1,3,5-triazines,

regpectively, infcrs that, the nucleophile attacks the

~

~C=3 function of the dlelectrophilic reagents (IXa-c)

exclusively, by the unsubstituted nitrogen atom, i.e.,

—NH2 group of S-benzyl-thiourea hydrochloride.

Reactions of morpholine, piperidine, n-butylamine,
benzylamine and some aromatic amines such ag p-toluidine,
p-anisidine and aniline, as nuclqophiles, with 2(4)-
benzyl-mercapto-1,6-dihydro-6-thiono-4(2)-phenyl (CXXVa),
styryl (CXXVb) and p-chlorophenyl (CXXVe)-1,3,5-triaznines,
recpectively, gave 2(4)-substituted amine-1,6-dihydro-6-
thiono-4(2)-phenyl (CXXVIa;la-T7a), styryl (CXXVIb,1b-7b)

nd p-chlerophenyl (CXXVIc; 1lc-~7¢)-1,3,5-triazines,

rogpectively, with liberation of benzyl thiol groeoup.

Methylation of 2(4)-substituted amino-1,5-dihydro~6-
thiono-4(2)-phenyl (CZZVia; la-7a), styryl (CZXVIb; 1lb-7bt:’
nnd p-chlorophenyl (CXEVIg; le-7c)-1,3,5-triazines vwith
methyl lodide in precence of sodium hydroxide =
“he corresponding 2-substituted amino-- 4-~phenyl (CXXVIT

le=7a), otyryl (CXXVIIIb; 1k-7b) and p-chlorophanyl
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(0¥XVYT3e; le-Te)-6-mathylmercapto-1,3,5-triazires,

rocpectively.

Cyanoethylation of 2(4)-substituted amino-1,6-
M hydro-6-thiono~4(2)~phenyl (CXXVia; 3a-7a), styryl
[0XXVIb; 3b-7b) and p-chlorophenyl (CXXVIc; 3c-7c)-—
1,3,9-triazines with acrylonitrile, gave 2-substituted
ariino-3-phenyl (CXXIXa;la-52), etyryl (CXXIXb; 1b-5b)
end p-chlorophenyl (CXXIXg; le-5¢)-6-(3-cyanccthyl)-

mercapto-1,3,5-triazines, respectively.

Pormation of l-acetyl-2(4)~substituted amiro-
L,6~-dihydro-6-thiono-4(2)~phenyl (CXXXaj;la~5a), styryl
{0%¥Xb; 1b-5b) and p-chlorophenyl (CXXXc; le-5¢)-1,3,5-
triazines from action of acetic anhydride on 2(4)-
substituted amino-l,6-dihydro-6-thiono-4(2)-phenyl

(C¥XVlia; 3a-7a), styryl (CXXV1lb; 3b-7b) end p-chlorophenyl

CIXV1cy3c~Tc)-1,3,5-triazines are alsc investigated.

The ztructures of all of the products were gsub-
stentiated from thelr spectra sas well as analytical

A4
it bl e
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GENERAL INTRODUCTION

The Chemistry of Heterccumulenes

(A) Definition and clasgification of heterocumulenes

Cunulenes are compounds with double bonds adjacent
to each other. The parent compound of the gem.cumulenes
is allene (I), in which the centers as well as the
terminal atoms are carbon, If one or more of ihe atoms
o the cumulative system are hetferoaioms, such as oxygen,

nitrogen or sulphur, they asre known tuv heterocumulenes.

The heterocumulenes czn be divided into the groups:

(A) heterocumulenes having one or 'wo heteroatoms in the
cumulative arrangement (by this definition ocne or two
carbon atoms are part of the cumulative system) and;

(B) heterocumulenes in which all three atoms in the cu

cunulative arrangement are heteroaotoms.

Group (4) (can be subdivided intce three groups:
1) systiems with two carbons and one heieroatom; (2) sysic
with one courbon and two like heteroatoms, and {(3) oys
with one carbon and two different heterocatoms. Examples

of group (A) heterocumulenes are ketene (II), carbon

dioxide (III) ecarbonyl sulphide (IV), isocyanates (V) and
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icothiocyantes (VI).

— — . . _ O - -
Ci, = C = CH, CH, = ¢ =0 0 =¢ = 0
(1) (11) (IT11)
0 =¢ =38 R-F=0C=0 R-N=20C=25
(rv) {v) (V1)

Group (B) can also be subdivided into two groups:
1) systems with two like heteroatoms; and 2) systems
with three different heteroa'oms. Typical exemples of
thnese two groups are sulphur dioxide (VII) and

N-sulphinylamines (VIII).

0 =353=20 R-N=S8=20

(VIT) (VIII)

The heterocumulenes falling within the scope of

this definition are listed in Table 1. The ithree

divisions falling under group [(A) are denoted A, , A?
L

and AB H B1 2nd B2 are defined similaxliy.
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Summary of the

szsses of the heterccumulenes

Group System Representation
Al C=C=X X=0 Ketenes, carbon gubeoxide
X=NR Ketenimines
X=8 Thicketones
C=X=C X=8 Sulphilidenes
A2 C=4=X X=N Diazo compounds
X=C=X X=0 Carbon dioxide
Z=NR Carbodiimide
=3 Coarbon disulphide
A3 C=X=Y X=N,Y=0 Nitrile oxide
X=NR,Y=0 Nitrones
Y=N,Y=NR Nitrile imines
Z=NR,Y=NR Azomethine iminesgs
=3, ¥Y=0 Sulphines
#X=80,Y=0 Sulphenes
X=C=Y X=0,Y=5 Carbonyl sulphide
X=0,Y=NR Gyanates
Z=FR,¥Y=0 Isocyanatec
X=NR,Y=3 Isothiocyanates
X=8R,Y=N Thiocynnates
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Table 1 {con-...)

]

X=Y=X X=0,Y=N
X=0,Y=5

X=NR,Y¥=8

X=N,v=0
X=NR,Y=0
X=NR,Y=5
X=N,Y=NR

X=Y=2 X=N,Y=S,2=0
X=N,Y=50,2=0

X=S,Y=N,2=0

Nitric dioxzide
Sulphur dioxide

Sulphur diimide

Nitrous oxide
Azoxy compounds
Azo sulphides

Azides

N-Sulphinylamines
N-Sulphurylamines

8~Nitrcso compounds
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(B) Reactivityl of heterocumulenes

The chemical reactiviiy of the heterocumulsnes
ranges from highly resctive speciles to almost 1nert
compounds. While some heterocumulenes can only be
generated in situ, others are indefinitely stable at

room temperature.

The btroad range of reactiviiy observed in hetero-
cumulenes is perhaps best exemplified by the fact that
hitherto sulphenes have only been generated in oitu,
wheress carbon dioxide is an almost inert gas. Other
heterccumulenes such as sulphur dioxide and carben di-
sulphide are often used os =solvents, thereby demonstrat-
ing their relative inertness. While ketenes and iso-
cyanates undergo nucleophilic reactions with sctive
hydrogen compounds rapidly, ketenimines, isothiocyanates
and carbediimides rewct considerably slower. For cxample.
the reaction of isothiocyenates with omines can be

conducted in an alecocholic scolvent.

Taking ketene (II) as an example, it dis cuite obvio o
that ite central carhbon atom is electrophilic as shown

from the resonating structures of ketene,
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S =

\ a \u @ - ~ @ ay

C=C=0 &> C—C = 0 +——> C = C—0:
e / 2o / »

The negative charge can be stabillized on the terminal
carbon atom as well as on the oxygen, thus leavins the
central carbon atom electrophilic in both polar siruc-
tures. The electrophilicity of the ceniral carbon atom

mey account for the rapid nucleophilic reactions of

ketenes ug exemplified in the reacilion with alcohol,

e @ ~ =0
Sg——C = 0 —» —0%
. P \ \OR
{ B
H—0—R

In isocyshates (V) the contral carbon atom is czlso
clectrophilic end the effect is «g fcllows: electron-
withdrawing groups, e.g., the phenyl group attached to

~

the lgocyanate group increages ithe elecirophicity of the
centrel carbon atom, whereas eleciron~donatirg groups,
e.z., alkyl groups reduce its electrophilicity. Yurther-
more, introduction of an electron-wiithdrawing groups
into phenyl nucleus of aryl isocyancties increages the

reactivity, whereas electron-donnting groups reduce their

reactivity.

The reactivity of the isceyancie group townrds
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