
Journal of Organometallrc Chemwtr> 1’77 (1979) l-4 
0 Elsewe Seyuola S A , Lausanne - Prlnted in The Netherlands 

l,l-BIS(PHENYLSELENO)- AND 1 .l-BISfMETHYLSELENO )- 
ALKYLLITHIUMS AS BUILDING BLOCKS IN ORGANIC SYNTHESIS * 

D VAN ENDE A CRAVXDOR and A KRIEF 

Department of Chemutry, Faccllt& Li,uuersltau-es N D de IQ Pau, 61 rue de Brrlxelles, 
B 5000 lVamur (Belgmm) 

(Received Malch 5th, 1979) 

l,l-B~s(phenylseleno)alkylhthrums are convemently prepared from the corre- 
sponding selenoacetals and hthmm tetramethylplpendlde m HMPT/THF 
l,l-B~s(methylseleno)alkylhthnxms, not avalable by slmllar procedures are 
quantltatlvely obtamed from l,l,l-tns(methylseleno)alkanes and n-BuLl- These 
carbamons are treated with a large variety of electrophlles and the resultmg 
products further transformed_ 

Introduction 

Whereas the n-Bull-promoted cleavage of the C-Se bond m methylseleno- 
and phenylseleno-acetals and -ketals is a well estabhshed reaction [l] which 
occurs rapldly and quantltatlvely m THF (-78”C, <0 2 11; >95% yield). htile 
was known [ la,21 about the metallatlon of selenoacetals. A recent report [ 31 
m this field prompted us to pubhsh the results below 

Results and discussion 

As expected the ease of metallatlon drama&ally decreases from bls(phenyl- 
seleno)-methane (Ia) or -ethane (Ib) to bls(phenylseleno)heptane (Ic) or higher 
homologues, l,l-bls(methylseleno)alkanes being the most difficult to depro- 
tonate (Scheme 1). For example Ia IS easily metallated with hthium dtiobutyl- 
amide [la] or dilsopropylamlde (LDA) m THF, while Ib requn-es the presence 
of HMPT (LDA, THF/HMFT; -3O”C, 0 2 h, method A) for its successful 
deprotonatlon and higher homologues give disappointing results under slmllar 
condltzons. However use of lithium tetramethylpipendlde (LTMP) [4] (m 

* Dedxated to Professeur H Normant on the occason of ms 72nd bu-thday on June 25th 1979. 
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T4BIE 1 

I%EACTIOhS OF ELECTROPHILES \\ ITH I I-BIS(I’Hb -‘. I LStLESO)ALhYLLITHIIJVS 

RI z E’ Vethod used = Yteld of III (Fo) b 

CH3 CIOHZIB~ 

CH3 CIoIIz IBr 

C6H13 c6H13Br 

C6H13 CsIIl 3Br 

c6Ix13 L th> lene o\lde 

C6H13 CgIi;CA=O 

CIOHlI \ 74 

CI oII2 1 B 83 

C6H13 \ 44 

C6HI3 B 86 

CH? CH, OH B 88 
HOCHf+A< B 75 

= The eIectrophde \\as added to the bthwm rca$ent durmg 0 2 h at -30°C, then allou ed to reach 0°C and 

stured at this temperature for 1 h before the usual rr.ork up * The spectral data (IR NVR mas* spec- 

trornetn 1 full\ agrre x%xth the proposed structures 

THF/HMPT,-30”C, 0 2 h, method B) m place of LDA leads to a high percent- 
age of metallatlon (>BO%) m the cases studied (Scheme 1, Table 1) 

SCIIEVE 1 

(C,H5Se12CH 

I 
R’ 

R,NLt E 
- (C,H,Se),CLr - (C,H5Se&C 

I \ 
R’ R’ 

(r) (II) (III) 

(Ia,lla,R’= H , 

Ib,IIb,R 1 = CH, , 

Ic ,lIc.R’ = C6H,3) 

Analoguous bis(methylseleno)alkanes were not metallated under similar con- 
ditions. Use of stronger bases such as alkylhthmms m more polar solvents than 
THF or a higher temperature do not solve the problem, and exclusive C-Se 
bond cleavage was observed [Id ] Interestmgly the closely related bis(phenyl- 
seleno) analogues are partially metallated under these conditions, For example, 
treating n-BuLi m THF with bis(phenylseleno)alkanes Ia-Ic as already 
described (Scheme 1) but at higher temperatures (-50°C or +25”C instead of 
-78” C) leads to an increased percentage of metallation (-78” C no metallation; 
-50°C; IIa, 35%; IIb, 15%, DC, 0%; +25”C; Ha, 55%, IIb, 25%, IIc,O%) at the 
expense of carbonselenium bond cleavage and similar behaviour IS observed 
when more polar solvents are used (DME, -78”C, IIa, 50%; IIb, 35%; IIc, 22%; 
THF/HMPT: 9/l, -78” C; IIb, 26%). 

l-Lrthio-l,l-bis(methyIseleno)alkanes (II’) which cannot be made drrectly, 
can be quantitatively prepared from tris(methylseleno)alkanes (IV’) and n-BuLi 
via selenium-metal exchange [ 11, which mstantaneously occurs m ether or 
THF at -78OC (Scheme 2). Under the usual conditions the reactions are per- 
formed at -78” C in THF for 0.5 h prior addition of electrophrles Examples 
are given in Tables 2a and 2b and Scheme 2. 

Particularly interesting is the exclusive C-Se bond cleavage observed with 
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T4BLE la 

ILK\ LATION OR HYDROYYALKk LATIOW OF 1 l-BIS(\IETHYLSELE~O)4LKYLLITHIUbIS(II’) 

(SCIIE‘\IE 2) 

R’ E 

11 (CH,),SICI 
CEI3 <CH3)3.%Cl 

C6Hi 3 C6H13=- 

C6H13 CqHgEr 

cH3 promlene ov1de 

E’ Yield of v’ (%) = 
- 

(CH3)3SI 72 

<cH3)3sL 83 

C6H13 75 

C4H9 80 

CH$HOHCH, 83 

a The spectrzd data (IR V\IR and mass spectra) full> agree ulth the proposed structure 

T4BLE 2b 

RE4CTION OF 1 I-BIS(\IETHYLSELEUO)4LKYLLITHIU&lS (II’) \%ITH CARBONYL COMPOUNDS 
(SCHEME 2) 

R1 R’ R3 ‘t leld of VI’ (‘G’c) o 

CH3 H C6H13 65 

CH3 H C1oHz1 56 

CH; CH3 C9H19 15 

C6H13 H C6H13 70 

C6Hl3 H CIOHZI 72 

C6H13 CH3 C9H19 10 

u The spectral data (IR NZIR and mass spectra) full> agree t\ lth the proposed structures 

SCHEME 2 CH3Se 

I 
,A CH,Se--;;- E 

I 
Cd,Se CY,Se R’ 

I I 
CH,Se-C- SeCH, 

BLLI 
_ CH$iP---C---L, 

(P ) 

I 
-BuSeCH, 

I 
R’ R’ CH3Se R’ 

(rs! 1 (II’) CH 3 5,-i-!- R3 

A1 iH 

the parent compound trls(methylseleno)methane (Table 22, entry 1) (addltlon 
of the ortho-ester to &he THF solution of n-BuLi IS reqmred), for which metal- 
latlon 1s also possible [la] _ The latter reactlon was easxly and quantltatlvely 
performed by LDA m THF at -78” C, and the resultmg carbanion was trapped 
by several electrophlles (Scheme 3 and Table 3). 

SCHEME 3 

(CH+e),CH 
LDA / THF 

(CH3Se)3CLr 
E 

-78°C 
- (CH,Se),CE’ 

mz’) (XII’) (pm) 



TABLE 3 

REACTION OF TRIS(WFTH1 LSELENO)\IETHX I LITIIICXIS \\ ITII I- LFCTROPHILES (SCHEIIF 3) 

E t ’ 1 ILld of VIII Yr;) n 

C6H13Br C6II13 80 

CtoH21Br CIOHZ 1 66 

CH3I CH3 80 

propvlcne ovlde CH2HOCHCH3 70 

C6Ht3CH=O HOCHC6H,3 75 

= Spectral data (IR hhIR and mass spuztra) full\ agree \<Ith the proposed structures 

The transformations presented m SAerne 4 clezuly demonstrate the syn- 
thetic value of the reagents descxlbed. 

SCHEhIE 4 

RSe 

RSe 

//& Rl2e-R2 e>Rz;; 

I 
$-CL, 

C&&H=0 CH$ie 
\ 

CHde lCHiH C6H13 

POCI, [6] Ch3Se\ 

NE-t, 
Ch,Se 

/C=CHC6H13 

Oh (70 %) 

\ ethylene oxide_ CH3Se\ (I 1 TosCt /Pyr [2] CH3Se 

CH,Se' 
ChCHzCh2 ~ 

I 
(2) LDA CHi,Se 

OH 
( 77 %I 
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