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Several papers dealiug with attempts to establish absolute configui- 

ations in dissymmetric sulphoxidss appeared in the last few years (l-8). 

Although the absolute configuration of some natural sulphaides was 

unequivocally established by X-ray analysis (i,6b), the aim of many 

investigations was to find general and possibly simple methods of oonfig 

urational correlations. A few of these (2,)) are based on the asyennetric 

synthesis of sulphoxides. 

The key for the final solution of the problem was Anderssn's synthesis 

of optically active sulphcurides from diastereoisomeric sulphinates and 

Grlgnard reagents (4). It was shown by ORD measurements (4c,8b) that 

nucleophilic substitution at sulphur in sulphinates is stereospecific and 

proceeds with inversion of configuration. On these bases it was possible 

to Mislow, after determining the absolute configuration of diastereoisomeric 

sulphinates by X-ray technique (9), to assign the absolute configuration 

to dissymmetric sulphoxides (8): in the case of aryl-alkyl-sulphaxides 

(8b), this assignment of configuration [(R)(+), (S)(-)] agreee with that 

suggested by us in 1961 (2b) from the results of asymmetric synthesis. 

Since Mislow et al. (Bb,c) are of the opinion that the coincidence 

is purely fortuitous, this makes necessary a survey of the validity and 

limits of our method of correlation. 

i) The oxidation of phenyl-alkyl-sulphides by (lS)(+)peroamphoric aoid (I) 

in chloroform at -5“ usually yields optically active sulphoxides. At the 
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these are alwaye dextrorotatory for normal or P-branched al@1 

(Ho, Et, n-Pr, n-But, I-But), lnaotive or nearly inaotive for a- 

branohs ohalne (l-h., s-But), laevorotstory for doubly branched ohalne 

In a (t-But) (2a). The name result8 are obtained in the oxidation of the 

oorreeponding m-coocH~-phe~l-aliqrl-o~phidee by peracid (I) and (S)(+) 

perkvdretropio acid (II) (2b)'. 

$i) With en ate~ion to caldation of sulphidee of the emplrloal oorrb 

latlone eqreeeed by Cram and Prelog (10) for the aajmmetrlo induotion 

at oarboa, w proposed (2) that the etereoohemioal trend of the reaoflon 

In oonnldored to be regulated b the b&snoe between two oonfoxmationa 

when the attaok of the roagonts takes plaoe, a) more favoured, b) leas 

faroured, in Mob the largest group A of the sdlphide reepeotively 

icroon the leaa hindered region (S, M) and the medicso hindered region 

(8, L) rf the perroid. 

The rule lmdioated above is aleo based on the logioal assrmptioa 

that the electrophlllo attack on sulphur (11) takee place in the direction 

of rclyirmlm charge density in the lone pir of sulphur. It ia asawned that 

the rtaggered oonfoxmationa a) and b) are relatlvel~ more iavoured ulth 

reopeot to the other staggered onea in whioh groupa A or B faoe the moat 

hindwed region (L, Y) of the peraoid, and with renpeot to all eolipsed 

oollformstioM. 

In agreement with Cramfs and Prolo&a rules (lo), thin line of 

reaeoning does not pretend to give aqf dotailed or rigoroorr Interpretation 

of the transition stat. in the ozidatlon of sulphldor, to aulphaxidoe by 

psraoide. 

Iii) Other l ffeotrr beside ater‘io lndwtioa (oleotroetatio, aolvatioq *'to.) 



No.38 3369 

are neglected in the above scheme; this muat imply aevsnxl 8nd important 

lImitationa. Thus, strongly polar groups (Bc)2, SO2B, etc.) bonded to the 

perscld or eolvents different from chloroform m8y detenolne err8U.o 

results, 80 that the correlation may not be v8lld &more (12); fra this 

point of view the choice of ohlorofono, m8de by 8n8loff with the nonn8l 

cuidstions by penrcids, clearly reve8led to be sdv8ntageouB. 

On the other hand the distance between the induoing aayxmwtrio centre 

and the reaction oentre, which is larger than th8t nom14 found ia the 

say-metric Byntheeea at oarbon, should restriot by itself the amouut ef 

asymmetric qnthesirr (in the oases 80 far emmined It doea not arcsed s). 

iv) The proposed model accounts for the imeraion of IWtStiOn (and of 

absolute configuration) with the twme peracid, pcrssing from aryl-metwl- 

to argl-t-butyl-aulphoxidea (methyl< arylct-butfl), 8nd for the very 

low or negligible'yleld in asymmetric aynthesim in the 08Oe of i-propil- 

and s-butyl-aryl-sulphonides, in rhioh sizes of groups bonded to sulphur 

are oompw8ble. Sterio differenoea In positions farther from sulphur meem 

to be irrelevant (methyl+n-8lQl). 

v) Checked on methyl- and t-butyl-phsnyl-sulphoxide, the atereocheunical 

trend of the aaynmtetrlo oynthesia was constantly observed In the cxid8tlorm 

in ohloroform by the folloulng peracida (13): (S)(+)hydrtrtropio (II) 

(2b,l2), (S)(+)a-cyoloh~l-pmpion.ic (III) (2d), (B)(+)~norbo-e- 

osrbogrlic (IV) (2c), (S)(+)ezo-norbornane-carbaxyllc (V) (20). All there - 

peracids yielded methyl- 8nd t-butyl-phenyl-sulphoxlde of opposite sign, 

and always in agreement with the proposed aoheme [with the only aroeption 

of (V) which, together with the expected (+)methyl-phellyl-sr~~de, 

afforded an optically inactive t-butyl-phenyl-aulphaxide]. 

vi) The ORD curves in the 300-600~ region suggest that for equ8l sign 

of rotation at the D-line the 8ryl-alkyl-aulphoxides exemlned hare the 

88me absolute oonfiguration: from Ihe results of BsJrnmetrio syntheses, 

this should be (a)(+), (S)(-), in 8gr cement with the renults of X-ray 
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analyaia (6b,9).' 

vii) The .sspPrmetric synthesis of benzyl-alkyl-sulphclIides by the same 

method gave reeults of more difficult interpretation; moreover, strong 

solvent effects may change the‘aign of rotation and the ORD curve of the 

sulphoxides, at least in the r@on abde 350 mp.= 

Stlmpling up the situation, there is no doubt that the extension, 

teohnicafly impossible till recently, of ORII spectroscopy under 300 ml.c 

region, a&the eesy eonversion of diastereoiaomeric aulphides into 

optioallg aotive su.lphoPcides (4) have opened new possibilities of invt 

sfigtion. and ayntheels of the latter compounds. However it must be 

emphasized that, within the limits stated above, and for the compounds 

that we have investigated, the simple correlation employed by us (2) 

between the configurations of optically active peracids and those of 

aryl-allrgl-sulphoxides retains so far its validity. Therefore it is 

believed that, notwithstanding low optical yields, the constant trend 

of correat results descending from our working hypothesis may hardly be 

attributed to a constant trend of casual events (Bb). 

Aohowl e&rement . - This work was supported by a grant from the Coneiglio 

Nszionale delle Bicerche, Rome. 
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