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2.ADKYI.,TI-IIOMEDXYD-3-ALKYLTHIOACRYLOPHENONES VIA MOBILE KEl!O ALLYI, INTBRMEDIATES' 

S. Apparao, A. Rahman, H. Ila* and H. Junjappa" 

Department of Chemistry, North-Baetem Hill University 

Shillong 793003, India 

Abstract: The title compounda (&-e) undergo facile base oatalyeed rearrangement 

to give 2-e. A mechanism involving thioallylic rearrangement of intennediatee, 

2-biaalkylthicmethyl aorylophenonea, (B-2) has been proposed. 

During the Course of our etudiee on the eynthetio utility of lceto- 

ketene dithioacetals as three carbon fragments, we reported2 the formation of 
pyrimidine 4 from 1 and guanidine in refluxing ethanolio eodium ethoxide 

(acheme 1). The proposed mechanism for the ionnation of 3 wae rationalized to 

have involved the intermediate 2 via base induced l,'j-proton transfer from 1 
through the anion a. The l,J-proton transfer in these ayetme is not very 
unueual, ainoe the 3d orbital participation of the adjacent eulfur atoms greatly 

etabilizes the negative charge on the carbon atom next to them. However, in our 

subaequent work it waa intended to isolate 2 ae diecrete intermediate8 which are 

interesting mobile keto ally1 eyeteme of potential synthetic utility. 
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We report in thie 

oatalysed rearrangements 

communication our preliminary reaulta on the base 

of + ueing eodium hydride in am dimethylformamide. 

The products thus ieolated did not have the expected structural features ae 

shown in 2 and on the baaia of their spectral and analytical data, they were 

aaeigned the etructures aa shown in 2, apparently involving thioallylio 

rearrangement of 2. In a typical experiment, the ketene dithioaoetal (&I 

(0.01 mole) in dimethylformamide (10 ml) was added dropwise (30 min) to a well 

stirred suspension of sodium hydride (0.03 mole) and dry dimethylfonnamide 

(20 ml) and the reaction mixture was stirred at 50-60' for 4 hr. It wa8 then 

quenched over crushed ice, and extracted with chloroform (2 X 100 ml), washed 

(H20), dried (Na2S04) and the solvent wae removed to give the crude reeidue, 

which on chromatography over silica gel column (hexane t EtOAc) gave first & 

(37%) and then 2 (Rfw0.5 in C6H6 on silica gel plate) in 35% yield (55% 

on the basis of recovered starting material). 3Similarly the dithioacetale lb-e 

were converted into the corresponding 5b_e in 35-45s yielde.4*5 
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Yields(%) 

1.&. R=C6H5; R’=CH3 35(55ja 

_, R=C6H5; R'=C2H5 b 43(50) 

2, R=p-MeOC6H4; R'=CH3 45(70) 

d, B=p-HeOC6H4; R'=C2H5 40(61) 

2, R=p-MeC6H4; R'=CH3 35(60) 

$ielde indicated in parentheaes are on the basis of recovered starting 

materials. 
Scheme 2 

The proposed mechanism for the formation of 2 from 1 ie shown in the 

scheme 1. The ally1 anions a and 2 generated under reversible conditions, 

campete with NaH in deprotonation of 1 to give either 1 or the rearranged 
acrylophenones 2. The conversion of 2 to 5 could either proceed through a 

concerted thioallylic rearrangement (1,3-sigmatropic shift) or a transient 
complex (5) involving sulfur assisted polar concerted mechanism. However, in 
view of the geometrical restrictions imposed on the thermally allowed 1,3- 

sntarafacial sigmatropic shift and unfavourable orbital symmetry oonaidera- 

tiona to facile 1,3-suprafacial ehift, we preaume that the latter meohaniam is 
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operative In theae transformations. Slmllar mechanlemeg for thloallyllc 

rearrangement6 have been proposed by Kwart and coworkers, on the baele of 

their kinetic etudlee. Further, in the light of aescclatlve radical chain 

mechanism proposed by Warren and coworkexw' for p.31 PhS ehlft and the 

analogoue rearrangements observed by Cromwell8 et al, on&Betoallylamlnee, 

experiments are In progress to understand mere about these traneformatlons. 
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When the reaction wae continued for longer time (12 hr), the yield of k 

was considerably reduced, although the starting material had completely 

disappeared. Attempts to Increase the yield of & by carrying out react- 

ion at lower temperatures, in the presence of a catalytic amount or an 

excea6 of sodium hydride, or under nitrogen were not successfuLAttempted 

lsomerlaatlon of & In the presence of sodium ethoxlde/ethanol gave only 

starting material at room temperature, while In refluxlng sodium ethoxlde/ 
ethanol, only polymeric material was obtained. 

% ~;3;~~_~12H14°S2 : Yellow vlscoua 011, (TLC single spot); IR(Neat), 

9 (dC=O), NMR(CDCl3):&2.05 (E,~H,-CR~-S-C~~); 2.25 
(e.3H. Osm 
(m,SH.arom). -' 
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2, M+ 266; C,4H,80S2: Orange viscous oil; (TLC single spot); IR(Neat), 

1638 cm-' (3C=O); NMR(CCl4): 61.25 L-two t,61i,(-SCH2C~3)2_7: 2.50 

(q,2H,-SQCH3); 2.75 (q,2H,-SCE2CH3): 3.50 (s,~H,-C~~-S-CF~CH+ 

6.92 (s,lH,AX); 7.25-7.80 (m,SH,arom). 

$c, M’ 268; C H 0 S ; Orange solid, m.p. 57-58'C (Hexane); IR(Nujol), 

1630 cm 
_,13 16 2 2 

($C=O); NMR(CC14)r&2.00 (s,'JH,-CH2-S-CH+); 2.30 

(e.'jH, AscE3 1; 3.45 (s,~H,C~~-S-CH~); 3.75 (s,3H,-OC~3): 6.76 (d,3H, 

2Harom+ aH): 7.52 (d,2H,arom). 

Z* M' 296, C15R2002S2; Orange viscous oil: (TLC single spot); IR (Neat), 

1630 cm"(1)C=O); NMR(CC14):61.30 ctwo t,6H,(SCH2C~3)2_7; 2.50 

(q,2H,-SCg2CH3): 2.70 (q,2H,-SCH+CH3); 3.50 (s,2H,-CFi2SCH2CH3);3.80 

(a,3H,-OE3); 6.80 (d,3H,2Har,+ fig); 7.55 (d,2H,arom). 

2, M+ 252; Red viscous oil: (TLC single apot); IR(Neat), 

1635 cm- 

C13H,60S2; 

' (2)C=0); NMR(CC14)rJ2.05 (s,3H,p-CH+); 2.30 (s,3H,-CH2 

-S-C+); 2.35 (sr3H. nscg 

(s,lH,AH); 7.05-7.55 (da, 

); 3.45 (s,2H,-Cs-S-CH3); 6.85 

4H.arom). 

2-2 gave satisfactorg microanalysis. 

The rearrangement exhibits high stereoselectivity and only 2-2 isomers are 

formed. The configuration was assigned on the basis of chemical shift 

values of vinyl protons in similar type of compounds [ArCOC(R)=C~Me; 

R = alkyl] prepared in our laboratory;&H = 7.6 - 7.9 (e to ~rC0); 

3, = 6.0 - 7.1 (trana to ArCO) (B. Myrboh, H. Ila, H. Junjappa, Synthesis, 

in press). No equilfbriation of g-s to z-2 was observed, when the 

former was treated separately with NaH under identical conditions. 
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