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Synopsis

Piperidine-cataslysed addition of methyl thioglvcollate
to benzoyl- and p-chlorobenzoyl~phenylacetylemes (XXXVIz * ¢)
and methyl phenyloropiolate (YIXXIIIa) in ethanol gave (7)—
l-2ryl-3-(1'~carbomethoxymethylthio)~3-phenyl—2-propsn—]—
ones {IVIa & g) and methyl (%2}=3-(1'~corbomethoxymethylthio)
cinnamaste (LIX), respeetively, However, P-anisoylphenyl -
acetylene (XZXVIL) gave a mixture of (7} (LVIbY snd its (u)-
isozer (IVII) in the ratie of 4:1, The (2)-isomers were
formed by the usual irans~ nnecleophilia addition, whereas the
(B)- (IVII) was formed by s competinz gis-addition snd net
by the post-isowerissticn of the (%)= (IVIB), Sirce 3t was
independently proved that (72)- (ILVIb) was conflzurationally
5t2ble under the experimentsl conditions used for the ndditinn,
“ermation tf the (E)-isomer in case of XVIVIb was inter-
prz=ted in terms of the activating group #ffzct, Then 4dry
tenzene was uscd as s Splvent {n ‘he above 2dditirn %o ¥VV7Ib
the ratio of (7)=to ()= was comrl:atsly ravirsed {1:4,58Y an3
TTIT Wes roticnslised on the basiz of ths Solvent o¥fapt,

S-berncylisothicurea hydrcehloride re~c*ged wi+th arpov -

menylscetylencs (XXXVIa, k) 2nd msthvl rhenvlororiol ~ie

™

(EXKIIIQ) in th2 presence of sodinm asetate to =ive (7)-
1—8?Vl—}—b%nlethio—e-propen_l_ones (IXQ 5 b) and methyl fwY_
p=benzylthioecinnomate (IXQ), respectivelv, "n ths other harad

XXVIg rave 2*benzylthi°'4'p“°h1OTOQhenyl-ﬁ-Chenylnvrimidine
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L¥I. Sirmilarly, YXXIITa zave with S-methylisothionres
sulphate, 2-methylthio-4(6)-0x0~6(4 )~phenyloyrimidine {Tx1I),
Whereas XXXVIa gave (%)-1,3-diphemyle3-rmethylthio-2-nroven=-
l-one (LXg). ]

Imidazolidine thione and XXIVIa gsve a mixture of (7,7Y-
(LI2) =and (®,7)- (LIIg)-3,3'~thiodi{l,3~diphenyl-prop-2-ene-
l-one), whereas XXXVIb & ¢ eave only the corresvonding (®,7)-
isomers. On the other hanad, XXXIIIb & ¢ gave 2,3-dihydrp~6-
pamethoxyphenylimidazo{?,l;gl—thiazine-d-one (LXVIY ana
2,3~dihydro—5-imidazoliéinethio-G-p-chlorophenylimidazo~
[§fl—j]-thiazine-4—one (LXVII), resvestively,

Thioures and XXXIIIQ-Q gave the corresvonding S-aryl-
2,3~31ihydro-2-imino~l,3~thiszine-4-ones (LTVa-¢),

Isothioccvyanic scid ang ¥I7VIa=-g zave ths corresrondine
1—3:y1-3-phenv1-3-isothiooyano—E—propenirones(LKVIIIa~g),
rhick failed to reset with a~ires,

seroniunr ditticcarbamate react=d wi-h p-zhl-roberpoyl-

20

-— 1

thenvlasetylene (XXXVIC) to 2ive only the t~, " r=isomrers [717
whzr=sas greoniam rhenyldithiocartarste save 3 mixtare of 1I¢
md /E 7 -isomer LITge vp-iniscylohenylacetviene ~ave with

“he latter rzz-ant only (7,7)=3,3'~thicdi(l-p~rethoxypheny: -
Z-thenylpron-2-ene-l~one) (LIb)., Phenyl thiosrea was isplated

from the resctions involving awroninm rhenvlidithiccarbamate,

Piperidine-catalysed adiition of toluene~3,4-4ithiel

Central Library - Ain Shams University



~ 1ii -

to ITIVIa zave 2-(Dheny1carbony1methy1)-S—methyluz—phenyl-
benzo-1,3-dithiole (LXXVIa). Similar sddition of tolr;ene-
3,4-dithio)l  (7n salt) in an acetio acid sSolution to the
ketones IXY/Ib & g and the esters ¥XXIIIg % g gave LXXVIb,e
and 2—carbomethoxymethylns—methyl—a-arylbenzo~1,3-dithiole
(ITVIla & b), Tespeotively,

Th= stove reactions are summarised in sSchemes 1 -na 2.
i11 the new compounds were analytically pgre snd their
struciores and/or configuraticnal assignments were tas-4 on

IR, UV and WMR spectroscor -
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Sinece this thesi§ de%cribes ?be nocleonhilie
sdditions of eorganic sulphur compounds to =2cetyleniec
esters and wetones, the following section includes the
pertinent literature on souch addition rezctions to
acetylenes, It was, however, found convenient to
inclpde, whenever necessary, additions of the Same
nuclepphiles to sthylenic-donble bond containing -

compounds,
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General Intreduction :

The interaetien of thiols with unsSatursted hydrecarbena
was first reported by Posner(l) who treated thiophenel and
benzvl-thiol with a variety of eclefins st room tempersture
in the presence of acetic =nd sulphuric acids. ¥ith simple
olefins, conjugated and non-conjugsted, addition of frag-
ments of the thiol produvuced by sc¢ission of the 3-H bond
proceeded readily and, at =n vnevmmetrically substituted

1
double bonds, in opposition(‘) te ¥arvownivoff's rule, e.g.

RE\ 3 H+ R{\ 3
C = CHR” + PhSH =— CH-CH{SPh)R
2 27

R R

From an ‘nvestigation of the reaction between thiarhencl or
ethaneth<ol aith prepvliene, isobutviene, trimethylethylene
and isoprppylethylene at 100-150°C, Ipatieff and Dthers{a’a}
found that ~Itho:zh additien nroducts "atncrmal®™ with
respect to Marvewniv%off's rule were formed in the atsSence

of catalvsts, vet the presence of 3ulphuric =~cid, contrary
ts Frsner's findings, reversed the crientation of silition
snd led to “normal products®™., Contempeoraneously Jones

et g;EA) and Zharasch et QLSS) showed that traces of
perporides, either a3 rresent normally in uns=aturated

kydrocarbons or as an ~dded ascaridole, strorgly catslvse
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the "abnormal™ addition and that quinol effectively impedes
the reaction, The fact that the "abnormal™ addition of
thiols to olefins 18 catalysed by neroxides, oxygen or son-—
light and is inhibited by the 2ddftion of quinol or piper-
idine led Mazve and “’alling(s) t0 premose a free-~radic-1 chain
reaction mech-nism for Such an addition

RSH + 0, (or meroxide) —> R®3" 4 0,
RS + R'CH:CH2 —_— R'éHCHzﬁR BSH , R'CH2C323R + RE-

The addition of thiol acids, best exemnlified by thior-
acstic acid, to isobutylene, isopropylethylers =snid tri-
methylethylene st various temperztures, were stidled by
Teatieff =ni Friedmann(s)- They slsc fornd that the direc-
tirn of addition,in this case, bein- contr ry *e *arvownikgs oo
rule.

itk ® B-unsatursted eszers and “etpres. the

L
=N

of thiols *z¥es =lace bv ~n fpric ~ech-nisz' - since “he

’

—
}

addition is sccelersted by the sdditi-n af basig cut=lvsts,

i - . . = ob
Arong the b2sic catalysts used wore spdinm al*ox1des( '

(1G) 11

v

piperidine and rotassiom qubonqte( in *this case tVva
Sulrhur atom becomes attached te the electron definient

B-carbon stom e.x.
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ROH=CHSC-CR

* + 7783 — ren(sa®) ca,o0Rt
rale,

These sdditions =re, therefore, contrsry to Mar¥ewniVoff's

Prom the above results it was concluded(6’ that
like = haloven aci?, shen sdded to
substituted ethylenic bond

o

sn wynsyrmetrically
, €an vield either

o®f two

S(oH, )8
The

y
x¥
- L
{norral sd2itiom)
shnerTal siditien -F twigle, i,e. the rhey
t27e7es =7T2~hs3 te the ~2rbor atpom carvyire the crencaw
numesr o hvdrozen stomS,hst baer, chservel {= *+ve nace ~-
- o T TorE e
S R - = 5 3
Z12271cn Te a_Tene myIrecartons and fs the pre eyt -
THEYVE @5veci-clly WRNen nNU eatalvTvs (f,z. Sulrcovia onaian
er tre rerTel additien sre emrlored,  Tha sbecrye~-l md3i-ioe
- iz ,
- ¥ ) -~ 2 pa— . - 3
7 ha® beer menticred rrevicasly, cre oavt-lvzed to ey
Lxlisl, Caiysen gr LiTrt,
3 TrmITAry te
®3%

*,

zr7urisance

¥arvounivefS's rale.

sith Yoyl pilborvg

3¢}
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Table 1}

¥ormsl additions of thiols %o alvYenes

:g:g:::::z::-::::1:‘::::::::::::::::::::::::=======:=======t:=z==:.-:==
1l¥ene Thiols Addition preduct  Evidence of
mechanism Ref
e oy B b T L Lo g

1o o T = ~r L4 = 2 \
l-Ccvene 4.5 ft) c5r13rqsczhsgspw\ sulphar o8 [a

~r Y
————— e e 3
e IR ~ 7 ooTT -r :_—: ——————————— TTT o -
CH4IH=CH, SPLIE: {t) l—c,uv335.5(c= 257) sulthur as (1
- " c=2talysy

Tadi sy lls " 3 o

SCE=CE, V12h25uh(b} Vixtare snlphur as - £
cotalyst 4+

£ - N - - = TN e s e TTTTTEE T

TR - T=TH, P2 HoSH(2) {gen w N s wizvel, onkbaley T

oY 1Yo Snlnv-ids

N - T W ol — - — DS
e — S e —————ia
- & L b & g r -~ —
VR S TETHS TAMLSE D (8] 1-ILH %08 (To7) =
Tz 2 LAl I
: g
——————————— - ’:r"
f - ~_rrrongy ~ - o ! e o~ cmy ol
R ~y - - - Ty T v - P o~ m . .
= T T vR-gUn ) TTvETITveTE 207} 207 sulvrvaris fo
=213 In =cetio
aclld =g s¢hiven-
“ni ca*t-Tvst .

f=" = rengticn -+

2
H

o rescticn snder pressure =% T5-20077 {Tatert olaim)

! Y a 3 T 5
‘=i = 4 lifferent vroiuet obtsined withgnt thie catalvey

- v

Central Library - Ain Shams University



