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The thesis describes the nucleophilic a deli tiun of 

:>-benzyl thiourea hydrochloride, in presence of sodium 

hydroxide, to benzoyl, styryl and p-chlorobenzoyl iso­

+,hiocynnates (IXf!-£), respectively. Formation of 2(4)-

br' nzyl me rc up :,o-1, 6-dihydro-6- thi o no-4 ( 2) -pho nJl ( CXXV.f!) , 

:Jtyryl (CXXV.£) and r.-chlorophenyl (CXXV£)-l,J,5-tdnzines, 

!"espectively, inf~rs that, the nucleophile attacks the 

;c=S function of the dielectrophilic reagents (IXQ-£) 

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

-NH group of 3-benzyl-thi.ourea hydrochloride. 
2 

Reactions of morpholine, piperidine, g-butylamine, 

bonzyl::1mine and some aromatic arnines such as E.-toluidine, 

Q-nnisidinc and aniline, as nucleophiles, with 2(4)-

benzyl-mercnpto-1, 6-dihydro-6- thi.ono-4 ( 2) -phenyl ( CXXVa), 

'1tyryl (CXXVb) and r_-chlorophcn:;l (CXXV£)-l,J,S-tria~ineo, 

re~pectively, gave 2(4)-substituted amino-1,6-dihydro-6-

thiono-4(2)-phenyl (CXXVJQ;l.~-7Q), styryl (CXXVI.£,1:£-7:£) 

ccnd Q-chlorophcnyl (CXXV:L.£; l£-7£)-l,J,S-trinzincs, 

~0spcctiv0ly, with liherntinn of benzyl thJ(1l croup. 

Methylation of 2(4)-substitutcd amino-1,6-dihydro-6· 

+:hiono-4(2)-phenyl (CXXVIa; l!_l:-7Q), styryl (CXXVJb; 1.£-72." 

ccncl 12-chlorophenyl (CX"/.VJ_£; l.£-7s)-l,J,5-triazi.nos ,.ith 

• 1F coJ·re,,poncling 2-substi tuted "'mino-- 4-phenyl 
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!r;x;::vn J_sc; l_sc-7_sc)-6-mothylrnercDpto-l ,J, 5-tr ce.zcrcc;, 

Cyanoethylation of 2(4)-subntitutod omino-1,6-

!' l:yclro-6-thiono-4(2)-phenyl (CXXVIg,; Jg,-7Q), styryl 

:cz:XVI_£; J_£-7_£) and r:-chloror.henyl (CY.:XVI_sc; J.£-7.£)-

1,),5-triazines with acrylonitrile, gave 2-subc;titutod 

'tc::Cno-~-phenyl (CXXIX_£; 1g-5.£), styryl (CXXIX£; 1£-5_£) 

c:nd r>.-chJ oro phenyl ( CXXIX£; l£-5£) -6- (p-cyanoe thyl)-

cwTcc,pto-1 ,J, 5-triaz:ines, rc'spec+tvoly. 

For~"J.tjon of l-acetyl-2(4)-subcc::ituted m1i:;o-

~ ,6-dilcydro-6-thiono-4(2)-phenyl (CXXXa; lg,-5§;,), styryl 

criazines from action of acetic anhydride on 2(4)-

:;uhGti tutod nrn:Lno-1 ,6-dih;;dro-6-thiono-4 (2)-phon,:il 

(CZ .. \Vla; J~-7_~), styryJ. (CXXVl£; J£-7£) G.nd r•-cllloropheny1 

1 CXXVl_sc;J_sc-7_sc)-l ,J ,5-tdnzines nne nlso inve:otip;o.tod. 

The ~tructures of a1J :Jf the_; products were suh-

:~-7-,l~ntia.ted from their spectra :t:.-; v.re11 as nr,ulyt:i c3} 

; (' i,:.! 
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GENERAL INTRODUCTION 

The Chemistry of HeterocumuJenes 

(A) Definition and e.la.snifica tion of he terocumulenes 

Cu~ulenes are compounds with double bonds adjacent 

to each other. The parent compound of the gem. cumulencs 

is allenc (I), in which the centers as well as the 

terrni,ml atoms are carbon. If one or more of i.hr> :ctoms 

o: the? cumulative system are heteroatoms, such n.s oxyr,en, 

nj_ trogen or sulphur, they are known tu heterocumu:Cenes. 

The heterocumulenes can be divided into the groups: 

(A) hete:·ocumulencs having one or :.v/0 heteroatoos in the 

cumulative arrangement (by this definition one or two 

c:2..rbon n ~~-oms ere part o:[' the cur::u1atj_ve system) and; 

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

cumulative err·angement are heterontoms. 

Group (A) (can he subdivided into three crours: 

l) sy~ tcms vvi th two carbon~:, <:1nd nne bcteroatorn; 

with one~ curbon and t\VO ll,'K" h-t~roa•<)-1~ nncJ lo) -y~~n~· ~-: <-;.;:. u ll'--'t <..::.. \_.,) ..._, .._~L'-'"'· 

v.'ith one carbon and tv10 different heteroo.toms. Examples 

of group (A) heterocurnulenes are ketene (II), co.rbon 

cli.oxide (III) co.rbonyl sulphide (IV), jsocyann:"e" (V) anc: 

\ 
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is othioc:fe.n tes (VI). 

CH2 - c = CH 
2 

CH2 = c = 0 0 = c - 0 

(I) (II) (III) 

0 = 0 -v s R - N = c = 0 R N = c ·- s 

(IV) (V) (VI) 

Group (B) can also be subdivided into two r:rotlps: 

1) syECtems with two like heteroatoms; ctnd 2) systems 

with thrr•e diffr•rr;nt heteroa .oms. Typical exemples of 

these two c:roups are sulphur dioxide (VII) and 

!J-sulphinylamines (VIII). 

(VII) (VIII) 

The heterocumulenes fnl]i_nc wj_1:hin t~te rJcope of 

this rlef:Lni tion ctre J.isted jn TabJ.e 1. The three 

div j sion;~ falli!1£: under [~rouri (A) n;or; denoted 

·1nd '· · B ·•nd B ·•~,, defl"nnd ~'rnl'1'•"ly ( ' J-.. J ' l '·- ) 2 O...L - - - '-· O.j --'- ( ~ ', • 
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Table 1 

Sumrnary of the differe.:Lt classes of the hetcrccumul~nes 

AJ 

System 

C=C=X X=O 
X=NR 

X=S 

C=X=C X=S 

C=X=X X=N 

X=C=X X=O 

X=NR 

X=S 

C=X=Y X=N,Y=O 

X=NR,Y=O 

Y=N,Y=NR 

X=NR,Y=NR 

X=S, Y=O 

X=SO,Y=O 

X=C=Y X=O,Y=S 
X=O,Y=NH 

X=NR,Y=O 

X=NR,Y=S 

X=SR,Y=N 

Ropr(~senta tion 

Kcten0s, carbon oubo~ide 

Ketenimines 
Thick<' tones 

Sulphil idene G 

Diazo compounds 

CClrbon dioxide 

Carbodiimide 

Csrbon disulphide 

J~i tril e oxide 

l\'itrones 

rTi tril e imines 

Azor.1c thine imines 

Sulphines 

Sulphcnf"" 

Carbonyl sulphide 
GyD.nu tc~-~ 

l~Jocynnu ~e:::; 

IGothiocyanates 

Thiocy·cnli ~.es 

P.T.O. 
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'r2.ble 1 ( ' 1 con·J ... , 

Bl X=Y=X X=O,Y=N Nitric dioxide 

X=O,Y=S Sulphur dioxide 

X=NR,Y=S coulphur diimide 

X=X=Y X=N,Y=O ~Ti trous oxide 

X=NR,Y=O Azoxy compounds 

X=NR,Y=S Azo sulphides 

X=N,Y=NR Azides 

B,., 
'-

X=Y=Z X=N,Y=S,Z=O N-Sulphinylamincs 

X=N,Y=SO,Z=O N-Sulphurylamines 

X=S,Y=N,Z=O 8-Nitroso compounds 
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(B) Reuc tivi ty1 of heterocumulenos 

The chemical reactivity of tc¥? heterocumulenes 

ranges from highly reactive species to almost inert 

compounds. While some heterocumul0nes can only be 

generated in situ, others are indefinitely stnbJ0 ut 

room temperature. 

The broad range of reactivity observed in hetero­

curnulenes is perhaps best exemulified by the fact that 

hitherto sulphenes have only been generated in situ, 

whereas carbon dioxide is an almost inert gas. Other 

heterocumulenes such as sulphur dioxide and carbon eli­

sulphide are often used ns solvents, thereby demonstrat­

ing their relative inertness. While ketenes and i.so­

cyanates undergo nucleophilic reactions with ec tive 

hydroeen compounds ro.pidly, ketenimineg, isothiocyanatec; 

and cnrbodiimides reuct considerably slower. Fo~ examplr. 

the react ion of iso tbioc;.rc.na teo wit b urnine s co.n be 

conducted in an alcoholic solvent. 

Tuking ketene (II) as an example, it is cuite obvL· "' 

thet its central carbon atom is electrophilic r-w shown 

from the resonating structures of ketene. 
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<2J ,.. (j) .. ' (!) .. " .. C=C=O 
/ 
~ c-c = 

/ 
o~c 

/ 
= C-0: .. 

The negative charge can be stabilized on the ten,:inal 

c2rbon atom as well as on the oxygen, thus lenvinr; the 

centred carbon atom electrophili.c in both pol2r :1:rllc-

ture.s. The electrophilicity of the cen~ral cnrhon atom 

mc.y account for the rapid nucleophilic reactions of 

ketenes ''8 exemplified in the reaction with 2lcohol. 

e l±l 
'c---c = o 
/., \ 
H--0-R .. 

" ~0 
-~ c-c 

/ " '- OR H 

In isocyanates (V) the central carbon atom is ~lso 

elE'ctrophilic and the effect is ,,s follows: electron-

withdrawing groups, e.g., the phen.rl group attached to 

the i••ocyanate group increases the electrophicity of the 

cc·ntr[,_l carbon e. tom, whereas elec tron-donatinr: r~-~ou~.~s, 

e.g., alkyl groups reduce j_ts electrophilicity. o'urther-

~ore, introduction of an electron-withdrawing g~oups 

: ~tto r·henyl nucleus of aryl isocyann tes increasoc; t!"'e 

: i.-:·actjvi ty, \Vhereo.s electron-donr.tting {~roups rcd•1ce their 

reactivity. 

Thr~ reac·tivity of the isocyano~.e croup tow:~~ds 


