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Abstract - Tha rakztlm of selmlu with litfilm In TH In the pmsenca of 
d1phenylacetylma as a catalyst afforded llthlra dlselmlde, which reacted 
with electrc@llea glvlng alkyl or aryl dlselanldas 1 - 3 and selmldes i, 
as by-products. Tta useful asthod for praparatlm of~d1s&Mdm basal m 
this mactlm was al&orated. 

Ths dnristry of orgrmelmlu capande, due to their uaefulnsu a3 ths reagmts in orgmlc 

synula3ls, 13 actually extemlwly davalmlnpl-‘. In cur mcent noWi a rider of orpwwselmlm 

m uaa raportsd, m them l rylperoxyselmlnlc aclti, tha effective oxlbnts, md bls(Sni- 

tmphmyl) or bls(2,44nltr@vsnyl) dlwlenlQs - ectlvators of hydrcqan psroxldc usaiul as ca- 

talysts in the Baeyer-Vllllger oxldatlm of armatlc end d,fi-msaturated al&&yde$-O. 

(h tha other hmd, tha sxlstlrrg mthms 0r praparatlm of orpsno3almlm CarpandJ, e3peclally of 

orgmlc dlselenldas, are trcubltwrna end expmslva aa a rule 9-19 . 
The lnvestigstlms p-ted in thls paper concern synthesis of diary1 or dlalkyl dlselmldes 

balrrg ixportant substrates for praparatim of varlws orOanosalmlun CarrpaJnds. The mo3t rreqrently 

usad lrettmd for preparetim of oiqanlc diselenldas is reaction of alkali natal dlselanidee with 

varlars electrochlles. [he cold sqxm3e that iimh dlmlenida in aprotic solvent sfxnild be mre 

cmvenlwt reagent for preparation of orpanic dlselenldes than other alkali natal dlsalenlde3 in 

prototmplc solvmts. Lithlm dlselenlde 1s appreciably soluble lo TH and amidic solvents KM, 

WT etc.). The knam asthod for preparation of iimh dlselenlda In TH consist3 in rucbctlm 0r 
selenlvl wlth llthlua trlethylborohydrlde”. Nevertheless, this msth0d 1s expmslve and tha pro- 

duct 13 accarpanled by trlethylboram. Non we elaborated mom convmlmt oumd based m the ca- 

talytlc recbctlm of selenlun bdm limia in TH. The raactlm betusen iimh and 3elanirn 13 

tharao6ynolalcally all& but it doe3 not take plsus bacausa of their unsolublllty in aprotic 

aedl~. Therefore ue searched for catalysts of this raactlm atxi Iand that littrim and selenlun 

react Jlmmly at ram tqmrature In the pr83ence of ~~11 mt (ca 3 ml W al dlmenylace- 
tylme. The reagents sfwld be used In stolchlaetrlc anants because the reaction dms rmt stop 

m the dlselenlde step, Am llthlu was US& In excess, llmlvn wlmlde was forrrsd. The r&hod 

elaborated pernits to obtain llthllrn dlselmlds in vary cheap and convenient way. 

2sa l ni 
cat. C6H5C-cc61$ 

THF, 20°C - L12se2 

6119 
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The reaction involves electrm trartsfer irm 1lthlu11 to selenlun. Although dl@mnylacetylene 

was not detected m7cng the reactlm products, it 1s reasmable to suppose that this carpand or Its 
derivatives act as electron carriers. 

Llthlu, dlselenlda easily interact with carbon electraphlles. Substltutlm of ths halogen 

at-, msyl or tosyl m took place and dlselmldas l- 1 here roti, altha# in w cases 
aramtlc and heteroarmatlc dlselmldse r were a ccapanled txy selmlees 2 being the nlnu pmhcts. 

In the casa 0r allphatlc w&rates, no selenlde fomatlm uas observed. 

2 R-X 
/ - R-SIFS~-R + R-.%-R 

R = alkyl or aryl X = C1,8r,I,OTs,CBb 

The eIectro@lIic carbon attm of the oxlrans or Iactme rlrrg m?m also attacked by Um dl- 

selenlda anlm, and ring ooenlng led to corresponding dlselenldes 1 or 2. In imst case3 Un3 re- 

action procesdsd at mr tapsrature In TW. Uwn electrophlle M less reactive tha remtlm had 

to be wrrled out at hi-r tspsraturu and WI or WT snd TH was used as a solvent. The mac- 

tlm condltlms, results obtalnsd rd myslmchmlcal data 0r ttm producti A- 2 are glvm in 

Table 1. Ihe spectroscopic data of rw dlaelmlcxrs r - 1 atxl selmldea I, & are llsted in Table 2. 

In the other eiqrrlnats with reactlm of Ilthlur dlselmlrb with trirethylchlorwllam, only 

bls(trlaethylslly1) selenlda 1 was obtalmd lmtead of expmted bis(trlnethylslIy1) dlselmide. The 

sam carpand 1 was mtalned rhan llthlur sslenlds ns used as a reegmt. 

2(Ch,)~SlCl L12Se2’ lwF, 4Coc 0 KH~)3S1SeSl(M3)~ + LiCl + Se 

It 1s Interesting that llthlm dlselenlds reacts 4th trlmthylchlorosllne very fast at -R@C, 

tireas thr reactlm with llthlrm alanids is very sla evm at 2&. It should bs aentloned that, 

as &scribed In the rlteratura 21, lithirrr selenide efflclmtly reacts dm trlmthylchlorosllans 

at ram tsrperatum. In our experlants reiluxing was newssory. Addition of -11 amunt of berm 

trlfluorlds etherate (1.6 ml %) accelerated wbstantlally the reaotlm, thus the dlfferertms ob- 

served should bs ascribed to tha presence of trlethylmrata in Um solutlm of iimiup selenlda 
. . 

obtalmd by Dstty md Seldler“. 
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Table 1. Resulti of Reaction of Lithim Dlwlenlds wlth Varim Electrophllm 

Electrophlla 
Rcstlcsl umdiuam Proclucts 

gytt&m- rnselanl& Ottmr 
* 

FomJlsa Ylel 

rt 

n.p.kbolvalt) Ca@o- Yield 
or b.p./torr 

COC’I 
und [#lb 

TH, 20°C, 0.5 h C EC 98 

ra 

96 

65-70’ 

11tz2 - abow 60 

TW, 20°C, 20 mln 

TW, 20°C, 0.5 h 

67%, 2 h 

l .p. J7 
0leXM) 
b.o. 118/l) XT 76 

se 

A!? 

07 

lit15 m b M-J5 . . 

Tlf, M’C, 0.5 h 

67oC, 2 h 

TH, 20°C, 0.5 h IT J\/W2 59 

Ic 

b.p. 161/76 - 

TtF, M’C, 0.5 h 

67oC, 1 h 

TW, 20°C, 0.5 h 

67’C, 1 h 

TIC, M’C, 5 h 

64 

52 

b.p. 137/0.15 - 

wT,l15-120°c, 
22 h 

140-15DOC, 
28 h 

TW/wT, 2u”c, 
2b h 

115-120°C, 
bh 

TW/WT, MOC, 
20h 

m.p. 63 
(EtM) 

Lit” 63 

m.p. 50 e 

(i-Pr O/A&t) x 

11t21 40-49 

10 0 I 
Ho2 

’ Cl 

OZH 

‘o\ I’ 
Cl 

02N \ 

‘0, 

83 

lh se32 - 

TH, 20°C, 24 h 

yg$ 263 _ 

lit” 264-265 

OZN \ M2 

a Cl 

TH, 5’C, 0.5 h 

\a a ’ Cl 

WT. 115-lzooC, 
6h 

m.p. 115 Ai0 

(acl,/ccl,) 

Be” I 
Cl 

Tlf/HQLl$G 

115-1m0C. 6 h 

m.p. 172 se 

mC1)/Acm) 



Electrophile Reaction cmdi tions Products 

(solvent, tenpera- 
ture, tire) 

aselmide Ottmr 

FomJleE Yleldb m.p.(solvent) carpo- Yield 

[$I 
or b.p./torr 

LOc 1 
de @lb / a -3 

’ Cl 

TW/WT, MOC, 
18 h 

115-120°C, 7 h 

m.p. 192 41e 3.5 

2b 

5.0 

7.4 

10.0 

23 

&cm. 297 
(ad)l/diOKW&3) - 

OHC12”25 

(cH3)2 

tU’1, 115-120°C, 

26 h 

t+PT, 115-120°c, 
19 h 

llt16 296-297 

decaap. 269 
(dloxene) 

llt16 265-266 

m.p. 263 

McwoIc) 

m.p. 127 

(koEt) 

m.p. 125 

wcOE1) 

m.p. 166 

(diOKt3W) 

bre - 

d - 

t+4’1, 115-120°C, 
23 h 

12”25 
45 

1BH37 
52 

WT. 115-120°c, 
25 h 

WV, 115-120°C, 
26 h 

WT, 115-120°C, 
20 h 

’ \ al 57 m.p. 147 

N 
se)2 

(dloxe- 
n/AccOEt) 

Is 

HHPT, 115-120°C, 
4 h 

THF, 5OC, 20 mln C2H50COCH2Se42 78 b.p. 120/0.1 - 

It 

Tlf, 5OC, 20 mln C2H50COCH2M2Se42 94 b.p. 142/0.1 - 

lu 

TM, M’C, 2 h 
67’C, 0.5 h 

Tlf, 20°C, 3 h 

67%. 0.5 h 

K2H5)2NO12M2se42 83 b.p.l24/0.13 - 

l* - 

K,H,),m-d, 
1X - 

04 m.p. 126 

u-lexam) 

/L so+2 
93 b.p.l33/0.20 - 

Ttf, 20°C, 0.5 h 
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Reactlm cmdltiom Products 

Electrophile 
Oisehnide Other 

fonlulaa Yleldb a.p.(solvent) m- Yield 

($1 
or b.p./torr 

ror 1 
ufd Mb s 0 W, 6?‘C, ZU°C, 1 10 h nin ese32 02 m.p. 74 - - 

(1-Pr20/AcOEt) 

(cH,),sIc1 Tlf, -WJOC, 10 nin 739 

TW, -lOOC, 10 aln r” 69 9 

aSetisfactory micronelyeee obtained: CrO.b%, H:O.Y%, Se ?0.4#. 

blhe yield besed m se4lmiua, ’ The structure conflrned by ‘ti WI In solution. In the solid state 

the capand fomm llnerr polymer 22 dsortet-dng point. . eSelmidss (recrystallized fran the same 

solvents es correepmdlng dlselenidss), m.ps. [‘Cl - 4f n.p.45, lit” oil b.p. 135-140/0.5 m, 

g m.p. 174, & m.p. 127, a m.p. 87, &m.p. 137, *Lp. 132, 2m.p. 112, *m.p. 193, 1 sele- 

nide of fonn~le (CtiJ), SiSeSiKW,), b.p. lW760, lItZ1 b.p. 45-46/5.3 . f2.~-Oihydrobmzoseleno- 

@lene-3-one of fonula 

@ 

n.p. 75Oc (hexsne). gThe yield based m trilaethylsilyl &lo- 

ride. 
. 

0 

Table 2. IA and ‘H-Wf Data of New Oi3elenides 1-2 and Selenides 0, 6. 

- Ii T-1 C-O’” 

h-wt (axl, ) 

d(ppn) 1s 

2225b 

1649 

1654 

1685 

1616 

Mxld 

1618 

1618 

J195d 

1600 

1715e 

1?15e 

a 3.90 (quintet,2H,J+tz,-CH2-); 4.J5 (t,4H,J=W,-9%). 

J.53 (o,4H,J=lU-&,-a,-). 

1.17 (t,lM,J=Wz,-CH$; 3.16 (~,OH,JGHZ,-CH~S~-); 3.42-3.72 (m,4H, 

-CH20-); 4.67 (t,ZH,J=6Hz,-&i-). 

7.44 (dd,2ti,J=ZHI and Wz,ArH); 7.64 (dt,OH, Ja2Hz and 8Hr, ArH); 7.88 

(dd, ZH, J=2Hz and tW, AM). 

7.X1-7.40 (m, 4H, Arti); 7.22-7.84 (m, 4H, ArH); 10.12 (9, 2H, CM). 

2.60 (3, 6ti, Xii,); ?.22-7.17 (m, OH, Arti); 7.82-7.99 (m, 4H, AM). 

C 

2.90 (6, 6H, J=Hlz, -CHj); 7.30-7.52 (18, 4H, W) ; 
7.68-7.96 (m, 4H, ArH); 8.66-8.90 (m,2H, -NH-). 

0.90 (t, 6H, J=?Hr, -CH,); 1.26 (s, 36H, -CH2-); 1.54-1.74 

(m, OH, -CH~-); 3.50 (q, bti, J=?Hr, -kH2-); 6.20 (t, 2H. 

J.?H~, -NH-); 7.20-7.36 (at, OH, ArH); 7.40-7.56 (m, ZH, ArH); 

7.90-7.90 (a, ZH, ArH). 

0.95 (t, 6~. J=~Hz, -CH,); 1.24 (5, 64H, -CH2-); 3.42 (m. 4H, 

(-kCH2-); 6.26 (broad 3, ZH, -NH-); 7.18-7.52 (m, 4H, 

ArH); 7.42-7.54 (a, 2H, ArH); 7.06-7.96 (m, ZH, ArH). 

3.05 (brood 5. lm, -CH+; ?.2&?.40 (18, 6H, ArH); 7.76-7.94 (m, M, AM). 

7.46-7.60 (a, IW, AL%), 7.92-8.08 (a, MH, AM. 

1.x (t, 6n. JaW,-Q$); J.74 (a, 4H, -oC2sS-); 4.22 (q, m, Jm?Hz, 

-CH20-). 

1.27 (t, 6~. J=?Hz, M,); 2.132 (dt, 4H, J=l.SHr and 6M, _MzSe-); 3.12 

(dt. 4H, Ja1.W wid 6Hz, -COCH2-)’ 4.16 (9, 4H, Ja?b, -M20-). 
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A!! 

1 

rt - 

!A 
bk - 

41 - 

iI2 

1680, 1700 

2500 -31mt 

2235b 

1652, 1681 

1652 

1620, 1620 

3252d,3365d 

1612, 1616 

1612 

1675, 1607 

1.~ (t, 6~. J=Mz, -cH~); 2.58 (4, bH, Jr*, -&2M3); 2.72-3.1’ (a* w* 

-cH2cn2- 1. 
5.07 (3, lH, -&-,; 7.30 (I, 104 AM. 
1.26 (d,J=m, _M3)i 3.03 (db, W, -SdH,-; 3.67 (9, m, -W;3.a6-4.10 

(n, 2H, -be>. 

C 

7.09 cq, m, J=b.W, 5-H); 7.42-7.54 (a, @I, 3-H OI-K! 4-H); 8.46 (dt, m, 

J=b.SMr rd It&, 6-H). 

7.45-7.80 h,8H, &++I. 

7*20_7.M (a, 6H, Arti)& 7.90-8.00 (a, 2H, ArWi NJ.22 (s, M* Ml)* 

2.56 (8, 6H, _cH3); 7.22-7.36 h, 6H, AHi); 7.58-7.82 (h 2% m). 

0.90 (t, 6H, J=m, -a3); 1.26 (s, 36#, -CI$-)i 1.30-1.62 (aa % q-‘; 

3.32 (q, u, JS~Q,-;OII-); 6.75 (t, 2H, J=‘Iw, -xe); 7.20-7.~ (4 6H* 

AI+); 7.60-7.7b (II, bH, m). 

o.m (1, ai, J=Mz, 3); 1.26 (s, 

-tkn2-); 6.64 (1, 2H, J=~IQ, 
6Ui, -M2-); 3.22 (4, @4 J=W. 

-w); 7.26-7.40 (ID, MH,ArW; 7.63-7.74 

(n, OH, MI). 

2.86 (s, 6& _QI~); 3.~~9 (s, 6~. -M3); 7.22-7.34 (m, UH, m); 7.42-7.54 

(R, 2H, AN. 
7.48-7.88 (m, BH, Arti); 8.00-8.14 (m, 4H, m); 

3.82 (s, 2+1, -CH2-); 7.10-7.28 (a, ~II, Arty); 7.47 (dd, 2H, J=~IQ m k. 
ArH); 7.70 (dd, 1~. J=2Hz and 8Hz, ArH). 

%pectna aesumd In Q8r3; b 3, ; %bgamd lrc4oluble In the solvent used In WI swctrm; 

d Qm; eSpactna taken in tila; ’ & 

The eddltlmal prcb.lm c~arned synthesis ot bls(o-carboxyelkyl@hmyl) dlselmldes &, parti- 

cularly these having llp@lllc sllphstlc chain, expected to be phase tramter actlvstors ot hydm- 

QW peroxide. All attapts to substitute ths halogen ston in o-chlom- or o-lodchnzoste with the 

dlwlmlde lm usra mwccesstul. The reaction did mt proceed at all or cedar mre severe condi- 

tions bls(2-carboxyphenyl) dlselmide & was obtained ln lcu yleld. The mre efficient uay2r & 

involved hydmlysls ot slllde & to corresponding acid &. According to phllm procedure , add 

&I was easily unverted lnto chloride 1 &lch with appropriate alcohols QWCI d&red bls(2arboxy- 

rlkylphenyl) dlselenldes 1 (listed ln Table 3). 

l.KLW$O, A 
l.RLM,pyrldl- 

rm or 
2 2.H* CUM SOCl2, A UC1 2.H20 

Et3N 

m A!! 

Ths catalytic ettlclerxzy ot l ryl dlsalenldse 8s 

lnwstlgatlm md rlll be publlshd elsmhmw. 

1 8 

ectlvstors ot hym pemxlds 1s mder detillsd 
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lob18 3. ets(o-wboxyalkyl@leuryl) dleala-iktes 8 

6125 

ca Yield l .p. IR (KBr) 

Oc 3C.o,“-1 

1H-w (acl,) Mearlar foLnJla 

d(V) lw 
(Lblearlar wl@lt) 

88 61 13lb 1688 1.43 (1, 6H, J=zI(I, -M,); 4.45 (4, WH, J=m, ClR”lRO4% 
_o$-); 7.14-7.24 (II, 4tl, AH); 7.70-7.83 (&m, 

(456.3) 
AH); R.oh-8.17 (n, 2ti, 7~). 

w 35 Mb 1678 

& 65 72’ 16W 

1.64 (s, leti, -01,); 7.12-7.4U (m, 4k Arh); 7.76- C22h2604Se2 
-7.86 (m, 2h, Arti); 7.96-8.08 (s, 2h, AM). 

(512.5) 

0.86 (t, 6n, J=7nz, -M,); 1.24 (s, m, -C+$-); cJRh5004Se2 
1.70-1.79 (a, 4H. -C+); 5.98 (1, UI, W); 7*7R- 

(756.9) 
-7.88 (m, 2H, Arti); 8.02-8.12 (a, m, AM. 

j$ 70 RF 1690 0.88 (t, 6h, &Mz, -QII); 1.26 (s, a, -‘+-); C50H8204Se2 
2.74-2.98 (a, 4hH, -MT); 4.M (t, 4h, J=W_oMz-1; c904 2) 
7.2&7.26 (a, QH, Arti); 7.80-7.9’0 (a, m, 4r.h); 

8.04-8.16 (m, m, kh). 

aSatisrsctiry licromalysls obta1nsdr cto.41, H20.3%, se*-0.4% 

bfWrystall12sd frm hexne/AcOEt, cRecrystalllzal frm tmxam 

CIQlllary a.pa md b.ps are uuztrrwtad. ‘M-WM spectra mm recorded m a Tssla 100 Ml2 appr- 

rrtus. IR apsctra uxw uarrsd m a Pa-kin-Elmr 621 spsctrophotcastar. 

PrOpsratlm of llthlu diselmlds. To pure tetrmydroiurm (50 ml) Ireshly distilled In a 

aixtllrs sodlw~ or frm LiAlH4, ttm fins slices of llthlu (0.75 g, 0.107 mle) md 

dl#ienylacetylme (0.5 0, 2.8 aaol) ware added mder nitrcgen. Ihe reactlm mixture uas vigorwsly 

stirred for 1 h (it us turnad deep blue after 10-15 sin) md placsd m a *star bath. Practical 

Qrds sslanlrn (6.0 Q, 0.10 1~18) wm ark&d in one portim and stlrrlng was cmtlnued for 24 h. 

In ths case b#Ym pun mlenlm (99.5t of purity) was used aa a rsepent, the reaction mixture was 

rdditlmally mfluxsd for 1 h. The rukllW-bram solutlm of lithiu dlsalmlde thus obtalmd, frea 

!rm residual llthlul, uas used !n s&eeqmnt expsrlmts. 

1.2-Oi6elenol.me Q&. lo a stirred solutlm of llthlm dlsslmlds (prepared Irm double 

ePants of the reegants), the solutlm of l,J-dlbrorpo9rmane (22 g, 0.109 mle) in Irf (20 ml) was 

odded dmptisa uder nltrcgm at rots terperature (water bath) during 15 l ln. Stirring bias cmtl- 

nied for a&U tional 30 mln md thm tha nixturs was paired lnto water (200 nl), ethsnol ~3s added 

to dlseppsarawe of the organic layer and the reactlm aixture uos stirred for 5 h. The solid was 

filtered off, washed ulth athmol and dried m the air to yield yclla pader 19.5 g (984) mlng 

a polymeric fora of carpound &. It softened b&men 6O-70°C, and was insoluble In ULlllon organic 

solvents except these havlq the brmine or lodlm atme in the molaoule, such as CH2Br2, mr,, 

BrCH2M2Rr, CH,I, U$12 but also ln benzene in the presmce of catalytic aaurtr of a substance 

able to -rate free radicals, such as I2 and u&r W lrradlatim. CNde product was purlfled by 

naam of chrorrtography. Thus, this cowomd (5 Q) was dissolved in Char, (10 ml), nixed ~11th slll- 

ca gel (2U ml) md poured into the r&m prdrsd with silica gsl. Initially hexans, then a mixture 

hexme-r~3thylma chlorlds (7:3! was used as an elusnt. capornd & depolyrrrlzad m slllca gsl and 

existed lo solutlm as a mfxwer. Wxm the solvent was evaporat4d lt turned again into polar 

(4.0 g, 98%) softening at 50-60°C. After mm beaka of storage at tom ~rature. Its softming 

polnt lncreasal to SS-70°C. 1,2-Olselenolane was also mtaimd frm 1.3~prcpwediol dltooylata lo 

the wna wnsr aa dbscrlbed rbove. 

4.4_Dlmthyl-l.2+Yls1~lex~~l~ (&J. To a stirred solutlm of lithim diwlmlds (prepared 

from double rnnts of ths mapants), ttm solution of 1,3-dlbnro-2,2-dllethylprmam (23 g, 

0.100 mls) or 2,2~Lathyl-l,3-proprrsdlol dimsylats (27 g, 0.104 mle) In TW (20 rl) uas added 
droprisa mdar nitrogen at ram twetratura durlq 15 nln. Stlrrlng was cmtlrwd for addltlmal 
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grm m elllca al wing ll@t petrol-ethylem chloride (1:l) as m elwnt. Dlselmide & w8 

sluted ae um r1rst UK! eelenbk * as um acond pmcbct. 

91e<Z_ceml) dlw u>. To a stirred solution o! lithlu dlselmlde, o-chloroam- 

tcghmum (18 g. 0.115 ale) a WT (SO rl) wre aMad urdsr nltrdgm ulth stlrrlw at rocxn ta- 

perature m Um rsrctlm ws anti- for eddltlmal 7 h at llS-12C?C. After this tlr, the reac- 

tlm nixture wa axbd, parred into wtur urn 111) a-m extrected with cmttylma chlarlde. The ex- 

tract ws wsbd bdm wter, dried over tb2S0, nd the s&vent ovsporated oft. Fran the crude pro- 

&t, dlselmlde ll, end 6slmldes U snd 4 wp~ Isolated by rfuans of collan chrmstogrwhy m 

silica gel using llmt pstrolathylsns mlorlds (8:Z) as an eluent. The products were eluted In 

order: & 11, *1. 

8ls(2-c~boxMm~l) dleelenl~ (&I trcn ethvl P-lodobmrate. To a stlrre-d Bolutlm of 

llthlcm dlselenlds, ethyl 2-1oQbaucete (SO g, 0.107 mls) am WT (SO al) were a&M under nl- 

trooa, afx! Um mactlm mixture ws tmated to llS-1zoOC. The vulatlla mnponents wre dlstllled 

off, then ttm reectlm ws cmtlrusd for 2b h ard the mixture ws poured lnto wtar (1M ml) and 

extracted rim rsthylens chlorlcb. The extract ws wstmd twice with 104 aqueous HeoH end wim 
uatur. The v solutlms m collected, flltered thro@ cellte end acidified with diluted 

HCl. The solid to& ws tlltersd oft and recrystallized tra AcMdloxane to give our-e acid la - 
0.6 g). lhe organic layer ws dried over t4a2SOb, the solvent ws evaporated in vaam and the resl- 

due ws heated wlth 101 solution of KOH in netham ( 1M ml). Igthaml ws evaporated in vacua and 

the residu, ws treated with wter. lhs mlxtum ws extracted with methylme mlorlde. An organic 

layer we rwoved, e@mous layer bras eciditled with hydrochloric acid and solid ws tlltered oft 

and recrystallized trap AcfWdioxans to give addltlonal portlm of pure & (0.9 g). The total yield 

of pure & ws 5.5 g (2%). 

81s(2clrfXBx@leW1) diwlenlde (la;, rm bls(2-cartloxrlmHmWl) dlsslanlde &I. me m 

plex of In ulth M (12.6 g, 23 ml) and the solutlm of KOH (2s g, 0.15 mle) in wtsr (200 al) - 
wm hsated undsr retlux for 22 h. Than the reectlm mlxture was cooled, flltcred afrl the filtrate 

w9 ecidiried rim 108 0quean Hcl. Cnxts product ws tlltersd Ott snd recrystallized trm Adlti- 

-dloxane to give pure acid &a lo 98\ yield. 

8ls(2-carboxmldc41hmy1) dlselmlds (In). To a stirred solutlm of llthlux dlselmlde, 2-k+ - 
bobaumlds (27 g, 0.109 mole) and tWT (30 ml) wm a&e3 under nltrogm wlth stlrrlng. The elxtu- 

re ws heated to llS°C and tha volatile caparnts were dlstllled off. The reaction mixture ws 

marntalned at llS-120°C for 19 h end lt solidltled xMn the reaction flnlshed. After cooling. water 

(100 ml) was added the crude pra&t tlltered oft, wshsd with *star, dried In air and recrystalli- 

zed trcn dloxane-W. The prtict mtalnsd (19.1 g, 7a) ws molecular adduct In-M In rroler ratio - 
1:2, a.p. 23A°C with decong. Thus adcWt was recrystalllred fran dioxan or proplmlc acid to give 

pure &. 

81&T-&nsUwlcarboxnbo~ohm~~ dlselenlde (J&l ws obtained rr0n 2-lodo-N-aethylbenzeide 

(lb g, O.OSb rmle) and limlu diwlenlde (prmarm traa halt gant of the reagmts) in HPT 

(15 nl). lhe reactlm cardltlms (Table 1) and nethod of procUt lsolatlm ware srmllar as for In. - 
gis[2-(N-dcdecvlcarboxaldo)menv~ dlselmide (le> ws obtalnsd frm 2-lodo-N-dodecyltamz- 

omlde (22 g, O.OSb sole) and llthlua dlselenlde (prepared tma halt mt of the reagents) In HP7 

(IS nl). Ths reaction conditions (Table 1) wre similar as for &. After ths reaction uas finished, 

the mixture ws poured lntc uatar (lm nl), aethylene chloride (200 ml) was added under vlgorcus 

stirring and a Rlxtum wa allowd to stand for 20 h. Th solid ws filtered oft, wsfmd with dl- 

chlormsthane and recrystallized Iran ethyl acetate to glve cure dlselenlde &. Fra the filtrate 

m organic layer 19s sewrated. wshsd rim wtar and dried over ha2SOb. Ths solvent uaa evaporated 

in vacua md ti residue ws d&solved In ethyl ether (XI al). To this solutlm, hexsn (70 ml) ws 

arMed and it we alhwd to stand for 12 h. ltm solid ws crude dlselmlde & ti1r.h ws recrys- 

tallized tm ethyl restate. 

2-Iodo-H-dodscylbsnzride 103 mtalnsd trm 2-lodabenzoyl chloride (8 g, SO mml) rhlch uas 

ad&d portlwlse to ths solutlm of dodscylrlne ( 6 g, S2 ale) In mlorotonx (e0 ml) and dry 

trlethylalns (M al) during 20 nln, and the nlxture ws heated under mflux for 3 h. Ttm reaction 



mixture ws rmred into solutlm of HCl, abtaimd fra QI1cd. Hcl (100 ti) uld water (50 111). md 

Mm. The *8m 1eyeLY WI.8 sqMrrted, OrQMliC layer m mlal to alxxlt PC rd Illtered thNx#@ 

wllte. From um filtrsta cMoroform was ewporrted 0rf in vow0 a-d ths crub probct bma fdcf)a- 
tallhd rm hexam t0 01~s plrs 24~Qdscylbaurri~ in 978 yield (12.2 Q), kp. afPc. 

~lsB-~H_octdscvlurDox~l~~~ndlselenlde CLn, was obtrlnsd frw 2-lodo-H-octukucy1- 

benr~rrids (27 g, 0.054 ale) ti llthila dlsslmlds (pw fra half rant of the r-b) In 

HQT (15 al). The mrctlm mrrdltlars (Teble 1) w3re slmllu M for &. After ths reoctlm 8m 

flnlshed, I alxtum wm pa~md into ntm (la0 II) md the mild Illtumd off, dried In air, 

dlsmlvul in hot athylar, chloride exxl coola! to SOC. The 0-t prscQ3lt&ed w83 f11tand ofi; 

treated rlth hot e-1 (250 ml) and filtered w&n. The flltrete was cooled, solid uaa -rated 

and chnrrtcgrrprsd m tha calm prdted with sllla psi. Elutim rlth aatfrylw chloride yieldad 

dlmlenlds & rrd 9. The athylem chlorlds solutlm was cuxmntnted in VW to 8 volw of 

about 30 Irl, hexum (150 al) WI akW nd ttrs mixture uas all& to SW for 12 h. The prubct 

was illtered off and -rated by w of chrasmlphy (in the M mr as deacribai a&we) 

yleldlw oddltlmal fxirtlma of & u&l &. lhs total yields of both pro&&a are glvm In Table 1. 

2-Iodo+a3eckcylbenzmlds *Is obtained Irun octadazylmlrm (10 g, 57 -1) and 2-lal&mzoyl 

chloride In the slallar uny aa de&W&! for 2-lo&-K&&cylberuolds. The mactlm tla was 5 h. 

The wre tide (kp. 920c) ~88 obtained in 888 yield (15.0 p). 

81$~-~N.H-dl~thvlu~xrrido)marvl) dlselenlds (Ir) uaa obtalrmd frar 2-lak+H,N-d~thyl- 

benzmlde (15 Q, 0.55 ale) md llthlra dl#lmlde (prepared ikm hel! saant of the -9) ln 

WT (15 al). The reaction condltlcm (Table 1) w3re similar as for 4. After ths ruactlm ns fl- 

nished, the mrtlm mixture was diluted 4th water (KXI ml> ud men with xetthylme chlorlds. 

The extract was washed ulth water, dried over Na2S0,, ~3thylefw chloride ues evqorated in vacua 

and dl=lmide & and selenlds & xure wparsted by rems o! tircrrrtography on slllca gsl wing 

chlorofom-ecet4ne as n eluent. 

61~(2_0rirn~1~1) dlselmide (&I we obtslned !ro 241o1w3ilnolin~ (Pg, 0.055 ale) and 

llmlrrp dlselenlds (prwred im hlf mt o! the reagents) in WT (15 al>. The mactlm cm- 

ditlons (Teble 1) were similar as for g. After the reactlm was ilnished, the reaction mixture 

ues poured into water (100 ml> and solid filtsred off md dried lo air. Ths cNde prtit was dls- 

solved In chlorofom, fllterod Uuouf#i csllta and chlorofom bm evaporated in vacua. OlselmlQ 

& and selmlde * uere separated by reane of colran chrcnrtography m silica gel. Inltlolly chlo- 

rofom Md thsn ahlorofom-dllswrcpyl ether (9S:S) were used a3 ths elumte. 

Bls(urMxyethylmtfwl) dlrelmlde w was obtained frm ethyl chloroscatrte (13 0, 0.106 

role) end llthlm dlsctlenlde in similrr mwwr a8 la inder the reuctlm condltlom givm In - 
Table 1. The reactlm alxture was worked up M described for & end dlselmlds fi was distilled in 

vbcuo (0.1 tbrr) at 12OOC. 

Jls(2-crrf~oxyethylethyl) dlselmlds (lu) ws obtained fm ethyl 3-kmprc@ofute (20 0, 

0.110 mole) and llmlrrn dlwlenlde in the sinllor mmer aa & (the nactlm andltlom are oivm 

ln Table 1). Ths ruactlm mixture was wWed ~9 as described for lb snd dlselenld, &was dlstll- - 
led In vIQx) (0.1 torr) at 142%. 

Bls~2-(N.H-d~e~lmlno)e~l1 dlselen~de &>. To a stlrrud solutlm of iimh diwlmlde, 

ths solution of 2-tiom-N,N-dlethylonitns (15 g. 0.110 -10) In TH (20 rl) ~0s rddbd -ia 

undsr nitrogen at rQ*) tslperoture durlrg 15 min. The mectlm ns antlnued for eddltlmal 2 h, 

then the mlxkrre wan refluxed for 30 aln uld Wen wrked up as described for &. Olselmlds u Yw 

dlstllled in vacua (0.13 tow) et 124%. 
gl~<diphem&ittrvl) dimlmlcb (Ix) was obtalmd fra dlpharllchlorasthum (11 0, 0.054 PD- 

10) and dlphenyl dlselmlde (prepnral frcn hdr rrrnt of me mts) in similar uay as & (the 

reectim cmdltlara ore given In T&lo 1). Ths crude prukct wea recrystallized f= hsxme. 

Bls(24wdroxvprcpvl) dlsalmlds (2) was obtained from pwlam oxide (7 Q, 0.120 mle) and 

lithicrm dlselmlde in slallw mr M h unbst umdltlans givm in T&la 1. lhu KBactlm mixture 

was uor4wd rg M dsscrltad for&and the cNds probct was distilled in vacua (0.2 torr, 13fC 

to afford pure dl~lmlds 1. 
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BlsO-crrboxyoraovl) dls8l~nlde (E). lo a stirrsd solutlm of lithlu disslenids, ttrs 

solution of (4a~tyrolsct4ne (9.4 g, 0.110 amle) In TW (20 Irl) be88 ddsd urdsr nitrogn at rmr 

tapsratum cbrlng 15 min. The mactlon ws antirued for eddltlorul 1 h, thm Um mixture ws m- 

fluxed for Xl WI. It uas cooled, poured lnto uabr (im rl) rd rhlksn with ethyl ether. 

The layers wm fqmratsd Um etheresl solutlcm ws wshed with 101 v KM, nd Um wter so- 

lutions wm ccrblrad, acldliled with 101 eweous kCl, and extmctsd *lth sthylem chloride. 

rhe extract ws rrshed bfim wter, drld over yoI, sdvsnt ws evaporrtsd in vsam and the pro- 

duct was mcrystalllzsd flxxn lefpqyl et&+ethyl aXstate to give pJre dlselrnid 1. 

Trlcethvlsllyl wlenlde Q). A solutim of 1Imlua dlselenlde ws ad& drcplse to a stirred 

solution of trlasthylsllyl chloride (11 g, 0.100 mle) lo TH (20 al> at tsporature -aoOC during 

10 tin errd the mactlm ws ccntlrued at this tapstature for ddltloitsl 10 min. Ths solvent ws 

evaporated In vacua and Um rsslcKx3 ws trsrtd with ll*t pstml nd &canted (three oortlm, 

50 ml each). Llgtrt pstrol ws dlstllled off thro@ ths Vlgreux calm, then sslmlde 1. ws dletll- 

led wlttbzut mlran mdsr noms1 pressure at lfll°C to glw pure product In 731 (bazuxl m trlrthyl- 

sllyl chloride). Wmn mactim ws carried art at -lO°C selenlcb 1 ws cbtalnsd in 69% yield. 

Trlamthylsllyl selenlds ws also obtained fran iimiup selenlde. Thus trlxethylsllyl chlorlcis 

(1s 0, 0.120 ale) afxl trifluorfAx7rirk etherate (1 ml, E -1) wm sddsd in Qp portlm to a sti- 

rred solutlm of iimh selmlde in TtF (Xl ml) and the reectlm ws carried out at roaa t=rmra- 

turn for 4 h. ltxx-i ths remtlm dxtum ws worked up in th, w mnmr as dascrlbad above, the 

pure selenlds 2 was obtalnsd in 78% yield (based m selenlm). Llthlu selmlde was preuamd frclp 

practical @ads selmlun (4 g, 0.0X ale). Llthlm (0.8 g. 0.114 ale) and dlphaylacetylefm 

(0.5 Q, 2.8 rat&s) In me sam mamer as lithim diselenlde. 

~sL(2-cart1oxvethvlMenvll dlmlalde (E&1. Olchlorlda 126 3 0, (12 am1131 ws added 

portlmise to a stirred solution of ethmcl (3 al, 51 =le) In pyrlcllne (15 ml> at tenperatum 

abut S°C bring 10 nln and Um mactlm uas cmtlnued for addltlmal 30 aln. The mactlm mlxtum 

ws poured into water ( Xl ml>, solid ws filtered off and washed with 5% aqueous tC1 and a&win 

4th wter. Olselenlde & abtaineci was dried In vacua atxl recrystallized fraa hexane-ethyl acetate. 

8ls~(2-carbxv-t-butvl)phmvl~ dleelenlde ((m_). Olchloride I(3.6 g, 14 arale) was ad&d 

pcrtlwlx to a stlrmd solutlm of t-butam (4 ml, 42 ~r~le) in pyrldlne (20 ml> at Qqieratum 

obart S°C &ring 45 min afxl ths resctim was cmtlrkmd for 50 min, thm at rocu~ tsqmrature for 

1 h. The mactlm mlxtum was poured Into water (30 fall enl extracted with mthylens chloride. 

The extract ws bmshsd uim 55 acpmus tC1, then 4th wter end dried over Ma2S04. The solvent ws 

evaporated In vawo and dlselenlde LB ws recrystallized Iran hsxanr?-Sthyl acetate. - 
Bis~(2-cartmx~bdscv1Msnvl~ dlsalmlds (8~) uus obtained frm solutlm of dodeuml 

(4.5 g, 24 mle) In pyrldlne (15 ml> md dlchlorlde7 (3G g, 0.012 mle) at run teqnfratum. The 

mactlm proms&cl ror Xl aln, than the mixture ws worksd up In the M rnamer as described for 

& and crude product was purified by cclurr mrcmiatogrmhy m slilca gsl with hexane-ethyl ether 

(95:5) as an aluent and recrystallized frm hexarm. 

Eis[(2-carboxvoctadmvlMmvl~ dlselmids (Bd) was obtained frcrp solutlm of octedecarul 

(2.3 Q. O.OOR mle) in dry trlethylraira (20 ml) and dlchlorlQ 1(2 Q, 0.M) mle) In the slmllar 

wy as &. The cruds product was purliled In the Jsllc raner as 8~. - 

kkmH1adaasnts - The flnenclal wrt by the Pollsh Acedsay of Sclemes, Grant CPBP 01.1). 

1s grateiully iMMowledgl?d. 
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