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Abstract: When enolate ions are allowed to react with selenium metal, followed by methyl 
iadide, the corresponding a-mothylselenenyl derivatives are produced in hfgh yield, 

In a classic paper Reich et al described a eiqle procedure for the canversion of ke- 

tones to 

problems 

reaction 

enones via the sequence 

have been noted in both 

sequence cm u&ally be 

of reactions shown below' (see Scheme I). Although some mfnor 

the selenation step2 and the oxidation/elimination step3, this 

carried out in high overall yield and, as such, represents the 

best general method for effecting ketone -+ enone conversions. 

Scheme I. 

1) LDA 
2)PhSeX + 

SePh El 0 + 

X=CI;Br 

Perhaps the major drawback of this procedure is the high cost associsted with the varies 

PhSeX reagents (X = Cl, Br. SePh), which are often prohibitively expensive to use in moderate 

or large scale reactions. In this communication we wish to report ap alternative procedure for 

effecting the selenation of ketone (or ester) enolates which can be performed An yields compar- 

able to enolate/PhSeX reactions, but at a greatly reduced cost. The key feature of this pro- 

cedure involves the reaction of a lithiun enolate with selentum metal to form a selenolate 

(selanide) ion 495 . The resulting selenolate can then be directly alkylated to give the correa- 

pond&z or-alkylselenenyl derivative (eee Scheme TX). The results of our investigation are given 

in Table I. 
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TABLE I 

PEtODUCT lmP.(*c) % YIELD*'b SUBSTRATE 

S&H, 
-20 80 

,2 

HF 

ti 

-% 
-20 80 

4 

0 

H 2 s 

H3 
-10 90 

Q I 

H H3 

90 -10 

PllL Ph 
-20 83 

85 -15 

a. Isolated yields. 

b. Products were identified on the basis of their ir, mr and high resolution mass spectra. 
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Scheme II 

We have identifged three factors which are critical to the success of the above reaction 

sequence: (a) the amount of BMPA used, (b) th e reaction temperature of the se&nation srep 

and Cc) the reaction time allowed for the alkylation reaction. With regard to (a), we have 

found that three molar equivalents of HMPA ia optimal. !Zknaller puantitiea of H&fPA result in 

sharply decreased yields (aubatantial amounts of unreacted starting materials are recovered); 

Large quantities of HMPA lead to complex mixtures af products which are difficult to separate. 

Wftb regard to (b), temperatures of -20 to -lO°C appear to give the best result%. Reec- 

tions of enolates with selenium metal do not occur below -40% and art quite slow even at 

-3oOc. If the temperature ie allowed to rise much above O'C, complex mixtures again result. 

Usually, 30-60 min. is sufficient time far complete selenation. The uptake Qf selenium metal 

is easily monitored visually. With regard to (c), it is important to keep the alkylation De- 

action time brief (5 to 10 "tn.), since the desired products can be further alkylated on selen- 

ium in the presence of exeees n?_kylating agents (thus lowwing the isolated yields). 

Some general points regarding the examples reported hare are noteworthy. For example, 

generation of the kinetic enolste of 2 (LDA, -78OC.f and subsequent reaction with selenium metal 

and methyl indide leads exclusively to a cisltrans mixture of _4_. No trace of J3, the product 

derived from reaction of selenium metal with the thermodynamic wolate of 2 is observed. Thus, 

enalate exchange is insignificant under the conditions employed here. Furthermore, although 

selenolates have previously been usad to cleave eaters by SW2 - type reaction 697 f the reaction 

rate of the cleavage process is very slow at -20% and therefore does not interfere with the 

overall methylselenation sequence (e.g., Z-F 2). Fiualf.g, a side reaction which apparently 

does not occur under these reaction conditions is the 2,3-sigmatropic rearrangement of selen- 

late l4, i.e., none of the product derived from the methyfation of 15 ie obsenred. - 
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A typical experimental procedure is illustrated below for the conversion of 11 to Ig_ 
- 

A three neck, 250 ml rand bottom flask, containing 125 ml dry 'EIF end a few erygtafs of 

o,%@-dipyridyl, is equfpped with an alcohol thermometer, a serum cap and an Xrlrxnneyer flask 

bmiaected via Gooch tubiug), which wntxiin~ 0,889 fll~iuole) of finely ground black e&%&u& 

To this is added 1.32g of diisopropylanine {freshly distllfecl frcnn Cal$). After cooling to 

-78OC, 8.0 ml n-BuLi (1.5 I, 12 nmole) is added. After allow%n8 the resetian aixture to rtZr 

for 15 min., 1.30 g (10 mmole) 11 in 4 ml of dry TXF is added. After 15 min., 3.60 ml (30 mmol 

HMPA and the selenium metal in the Etlenmeyer flask are added and the dry ice/acetvne beth is 

replaced with a dry ice/CG14 bath, The reection mixture is al&wed to rem&n in tlhe cooling 

bath fox oae hwr after which time the teerperature is aUmxt to briefly rise to -15°c, and the 

returned to -2ooc. At this point 2.80 g CH31 (20 rsnole) is added in one portion. After an 

additional. 5 min. the reection is quenched with 2 ml of sat, NX4c1 solution, After standard 

wrk-?.zp and chromatography on silica gel, 1.95 g of pure I2 is isolated (85X yield>. - 

In condusion, we believe that this procedure represents a unFque and efficient method for 

converting ketones and esters into their corresponding a-methylselenenyl derivatives. Moreover 

a-methylselenenyl ketanea and esters are well-behaved compounds and can be efficiently converte 

to the correspandia enones via the same type of ox&%stlaniell&nation procedures cosnnonly en- 

ploped for their o-pbenylselenenyl counterparts. Further studies involving the selenetion of 

anions with selenium metal are in progress and will. be the subject of future rqorts. 
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