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RemarkMe developments have taken place in the chemistry of thiocatbonyl compounds 
producing exciting results in organic synthesis. Examples of particuiar importance ‘are the C-C bond 
forming rcnctions involving s&W$ecific synthe!ais of olefms’, preparation of tetmthiofulvalene 2, 
Eschenm sulfide contraction 3 reactions with trivalent phosphorous compounds ’ which have been the 
focus ofinterest in the past several years. The thiocarbunyl compounds can undergo addition with alkyl 
and ally1 Grim reagents in highly mgiosekctive either ca&phihc or thiophilic manner under 
lppropriate experime!mal conditionsJ, which has been usefully applied in many synthetic 
e6.Thenanowing ekb~~@Stydiffemncebehveencarbonandsulfurcoupledwith 
chiwctuistic atomic vdume of sulfw and its pohukbility appear to make this diffuence in reactivity 
fromthoseofaubonylcompounds. It isthereforeintele&lgtoexaminethebehavuxrrofthese 
compounds towa&variousorkpnomelallic fordispellingthefactorsresponsible abouttheir 
nztivitie!s. our intetest in 
Reformatsky reagents towards 

orgmm&k compounds prompted us to investigak the behaviour of 
thmcakmyl compounds. From the literature survey it is apparent that 

the Reformat&y reagents in the recent past have been successfully reacted with a variety of ekctmphk 
in&ding azomethines 
and nittones etc.‘. 

nit.riles, carboxylic acid chlorides, anhydrides, lactones, oxiranes, axirines, aminals 
kvever there is no report on the addition of these reagents to the thiocarbonyl 

compouMM.~~er&&Mbecame &rested in these mactions and our results are presented herein. 
oc&onak lawithethylbromoxinc acetate was firstexamined duetoour 

interestinthesynthesisofketene dithioacetalsderivedfromalkyla&noaks for which there are no 
satisfactory methods available in the literature ‘. In a typical experiment, ethyl bromozinc acetate was 
teacted withlain mfhxingbenzene, whenthecomqmding kuboethoxydithioacetate 3a was 
isolated in 52% yield along with some dithioacetal 4a (21%). The dithioacemte 3a was separated from 
the crude reaction mixture by column chromamgmphy and subsequently alkylated with methyl iodide 
in the presence of potassium carbonate to afford 4a in quantitative yield (72% overall yield). However 
whenthecrudereactionmixture(~and~)wa~directlyalkylatedu,describedabove,4awasobtained 
in improved yield (&I% ) (Wmme 1). The Reformatsky reagents 2b-c derived from ethyl a- 

z and *yl a-btomobutyrate mspectively matted with la to afford only the 
3b-c in high yields, while the corresponding dithioacetals 4b and 4c were not detected 

inthemactionmixture. AUrylati~of3bandkasdescribedabove~therespective4band 4c 
in almost quantitative yield. The cyclic trithiocarbonates Sa and Sb underwent facile sulfur extrusion 
on reaction with ethyl bromoxinc acetate and its higher homologs to afford the corresponding cyclic 
ltetene dithioacetals 6a-fin ovemli high yields (Scheme 2). Under similar reaction conditions, 2a and 
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2breactedwithdimethylxanthatelbtoafford thexspective-yhkmcea 3dand3eas 
major ~KNJUCIS. The conesponding 0,Sdimethyl acetals 4d and 4e were subqwmtly obtahed in kigh 
yields from 3de by the aikylation process (!Scheme 1). 
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TheRefommkyteagattsthu2%ddtothese2ubsrrates(tri~ aRdXaRthatc)in 
C4UbOpWCtttaMCI 
sulfur. 

kadingtoC-Cbondformation fiAhvedbyarusiaaofeithcralkylthiogroupar 
Theother thioca&onylamlpoundswereaIsoexamiwdexpminedtbcirbehaviourtowafds 

Reftmnatsky nagents. Thus thiw 7onre!aiontith28 affonwthem 
Smethykhamate 8 in 76 % yield like its oxygen caunteapart ‘IL (Scheane 3). ~iy the 
dithiw 9aanddithi~ !JbllMhvemt cahpmcaddition with2aaaxm~ Gitb 
extrusim of sulfur to affoIYl fhnethylthio aJhnsatuxated eaelx lh4l in good yidds (!scham 3). In 
none of these experiments, the products derived fmm thiophilic at&k ofti Rdbrmptslry vt= 
observed. 
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Attanpd radon of ethyl b- acetate with either 4cyclic 11 ar cyclic 12 thioamides did 
notaffordany~cutpmducts. Inaaestinglywhmthephenylisothiocyanate13wasrcactalwith2a 
under thei&kal~tions~podudisohUalwascharactaizsdasthe thiocarbunate ISWhiCh 
on methylation affox&l N-phenylimkthi- 16 (schcmc 4) in goad yield. The probable 
mechanism of&is apnsfommtion which apparently involves kc&ne elinkation is under inv&gation. 

sdlemeir 

lnconclusion wehave- thattheR&ima&kyreagentsundergo facilecabphik 
&J&n to various Ucarbonyl compou& involving C-C! single or double hond formation. The 
mqtion ttM p@des a f&e Fwte for the synthesir of a+xube&xy S,S-, O,S-acetals and the 
cmqm&ing ~lthio a,buns#uratal esters. Further Work to stwf$“’ the scope of these reactions is 
inprogx%. 

4iemerd~&n. 
*. 

To a stined suspension of Zinc metal (2.6g,O.O4moi, p&eat& at 11O”Cfor lhr) and a few crystals of 
ialinein&yethcr(2Oml),ethylbro~ (0.02mol) indryetha (1Oml) was&M (one lot) with 
stining and the mixture &hkd fix 45 min. A solution of reqective thiocarbonyl compounds (0.01 mol) 
indrybavrrre(5Oml)wa~tbar~dropwise(3omin)andtherenuxingcontinuedforanotha5-6 
hr(monitoti byTLC).‘l%e@actknmixture wasthena&dtoxoomtempaature, pouredover 
iccxookl dilute HSO, (S%, lOOml), organic layer w, aqueous layer exhacted with benzene 
(MOml). The combined extract was washed twice (2xlOOml) with water, dried (Na#O,) and solmt 
eqorakd ‘to give crude pnxiuct (or product mixture) which were purified by ~01umn chromatogr@y 
6versilicagelusing -AC (99:l) as ekent. 
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All the products were characterized with the help of spectral, analytical data and by comparing 
with the data of known compounds. The spcctml data for few sekcted compounds : 
bl&y~~-yhmhoq diaAiacohcrnwtc (kr).Yellow viscuos liquid ; 52% ; IR (neat) 1745, 1420, 

- ‘H NMR (Ccl,) 1.27 (3H, t, J=7Hz, GCH,CH& 2.67 (3H, s, SCH& 4.04 (2H, s, 
CHJ, 4.22’(2H, q, J=7Hz, GCH,CH&. 
AQthyl2-u&ukxy m (3c). Yellow viscous liquid; 72%; IR (neat) 1750,1280,1190 
cm“; ‘H NMR (Ccl,) 0.95 (3H, t, J=7Hz, CH,CHa, 1.23 (3H, t, J=7Hz, GCH&Ha, 1.84-2.30 
(2H, m, CH,CH& 2.63 (3H, s, SCH,), 3.83-4.28(3H, m, CH & ClCH,CH& 
My1 2-m (3&. Yellow viscous liquid ; 68% ;IR (neat) 1723,1438,13% 

* ‘H NMR (Ccl,) 1.28(3H, t, J=7Hz, CK!H,CH& 4.05(3H, s, GC!H& 4.06-4.33(4H, m, 
:;;. 
ml 3,3-bian&yl&io-2-pmp@~& (4). Light yellow solid (CHCl+x); 99% ; mp 4243°C; IR 
(KBr) 1690,1540,1440,131cm”; ‘H NMR (CDCla 1.25(3H, t, J=7Hz, GCHQ&), 2_40(3H, s, 
SCH3, 2.43 (3H,s, SCH&, 4.12 (2H, q, J=7Hz, GCH,CH& 5.51(1H, s, =CH). 
l?&y~2-bk~&Wame&yli&e bvtonarrtc (Ic). Yellow viscous liquid; 98%; IR @cat) 1735,1460, 
1380,130o cm-‘; ‘H NMR (Ccl,) I.O4(3H, t, J=7Hz, CH,CHs), 1.31(3H, t, J=7Hz, GCHzCH&, 
2.26 (3H, s, SCH3, 2.31 (3H, s, SCH& 2.57 (2H, q, J=7Hz, CH,CHa, 4,21 (2H, q. J=7Hz, 
GCH,CH,). 
Eahyr 3e3- met&l&i+ 2-pKgumUte (W. Light yellow viscous liquid; 99% ; 
IR(neat)l760, 1705, 1580, 1458, 1340 cm- ’ *‘H NMR(CCl,) 1.22 (3H,t,J=7Hz,GCHzCH& , 
2.23(3H,s,SCY), 3_85(3H,s, OCHs), 4.12(2H,q,J=7Hz,GCH,CHs), 5.16(1H,s,=CH). 
sdry 2-(1,~2-yIUJne~ (&I). Yellow viscous liquid, 71% ;IR(neat) 1700,1580, 
1385, 1323 cm’;‘H NMR(CC131.22 (3H,t, J=7Hz, GCH,CHa, 3.39 (4H,s, CH3. 4.16(2H,q, 
J=7Hz,OCH,CH& 6.02(1H,s,=CH). 
&UI_$ 2-(1,3+Ji&ut-2-y&dine)&ma~e (Sa). Yellow viscuos liquid : 70%; IR (neat) 1747, 1550, 
1265 cm’ ; ‘H NMR (Ccl,) 1.23 (3H, t, J=7Hz, OCH&H3,2.07-2.41(2H, m, CH& 2.68-3.18 
(4H, m, SCHJ, 4.11(2H, q, J=7Hz, OCH,CHd, 6.05(1H, s, =CH). 
Edrylh (I&). Yellow viscous liquid; 68% ; IR(neat) 1720,1605, 
1460, 1380, 1360 cm-‘; ‘H NMR (CCl,)l.06(3H.t,J=7Hz,GCH~Hs), 2.3U(3H,s,SCHs), 
3.93(2H,q,J=7Hz,GCHzCH3, 5.60(1H,s,=CH),7.35(5H,brs,ArH). 
Edryr 3-mc&yl&io-2+mtent~ (J@).Light yellow viscous; 58% ; IR (neat) 1739,1456.1377 cm’ 
. ‘H NMR (CC13 l.O3(6H, m, CH&,2.04(3H, s,SCH3,2_62(2H, q, J=7Hz, CH&H3,3_71(2H, 
;, J=7Hz, GCH,CH& 5.09 (lH, s, =cH). 
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