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Abstract A nem method for dlynes preparation by phase transfer catalysis 
m the presence of a Pd (0) catalyst IS described 

Dlacetylenes deserne consldcrable Interest both from the pomt of \IW of their chemlstn/’ , and of the 

sohd state propertles of then homopolymers’ 

The synthesis of dlynes can be achieved by oxldatlve dlmerlzatlon of acetylenes’.” , by reaction of 

organohthtum compounds ulth I -all\\ n! I ethers’. of complexes of alummum acetyhdes with CuBr’ or of hthlum 

dlalkyl diary1 borates M lth Iodine ’ 

We wsh to report a neu method f’ol- dyes preparation b> PTC m the presence of a Pd (0) catalyst, 

namely. bls ( dibenzylldeneacetonei palladium (0). accordmg to Scheme I 

n-Bu,hBr , Pd(dbaj2 
C&(Cb),-_(‘-_( -H + Br-<II--cll=CY * 

Nz ,CH,CI, I SO”% aq. NaOH 
I 2 

+ CH3(CHL )” -C-C-CH,-CH=CH-(Cl+)s-C-C-(C&),C& 

1 
a/ n = 2, b/ n = 3. cl n = 1. 
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RESI:LTS AND DISCI.SSION 

The reactron shoun m Scheme I drd not occur m the absence of ally1 bromtde and dtynes 3a-3f were 

not detected when the phase transfer catalyst ~a) not present 

The yrelds ot‘dr\ne, depend on the amcrunr irt‘~~II\~l tvom~de used If ally1 bromrde was present m catalytrc 

amounts drynes were obtamed m excellent vrelds I ‘A-‘NI “” determrned by GC ) when rts amount was raised, 

workmg at I I molar ratio alkyne ally1 bromide the \ reld of drynes 3 decreased ( IO- I5 “10) while the endiynes 4 

were detected by GC‘ m high yield ( 70-75 “O I 

The results of our experiments are shoL+n III I .~i~lr I 

One of the most useful apphcatrons of pailadnnn rn OI-game chemrstry IS a consequence of the fact that n- 

ally1 palladmm complexes are easrly formed star-rrns v,rth \a~-IOU:, organic substrates that contain at least one 

double bond In the case of the reaction of Pd (0) iatal\st \brth all\ IIC substrates, only a replacement of the allyhc 

leavmp group hy another group IX possrble” ~’ 

Table I. IA\ ne\ nnd CIIL~I\ ne, 111 c’pitl cd I)\ I’ I ( III the presence of Pd(dba)J 

It IS well knoun that PTC‘ alkytatron can be pertbr-meti m presence of concentrated aqueous sodium 

hydroxide. weak acids hhc thr ncetvlene compound> (ph., I?-25) leadmp to amens”.“’ 

Taking Into account the above menttoncd tact\ ~\e presume that the formation of diynes can be 

explanted b\ the tbllo\rrn~ mcchamsm ( Scheme 2 ! 

-first. the all\1 hromrdc 15 attacked b\ the dep~otonated alkyne. to grve an mtermedtate wrth enyne 

structure. which lmmedratel\~ forms the x ample\ 5 slttl ~~alladrtnn 
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-second, the complex 5 undergoes a nucleophlhc substltutlon. m whrch the x-ally1 palladmm complex 

moiety acts as a leavmg group. and the alkyne amon IS the nucleophlle 

Srllelllr z 

The existence of the amomc palladium speaes 6 \+a proved by Pletropaolo and coworkers” The species 

6 will regenerate the neutral species, probably by produ~, ~1 Pd (11) species 7. which will extract one proton, 

more likely from the alkvnc leading to species 8 ( Schcnlc ; I 

_) x 

Schcllle 3 

The Pd (II) species 8 further undergoes the nu~~teophlh~ attach of the alkyne amon and thus the 

complexed enyne 5 will be regenerated ( Scheme 4 ) 

W2----CH=CH2 
F-J1 
H- Pd(d~a)z 

Smular changes of Pd (0) species to Pd(III quakes were presumed to account for the mechanism of 

palladium-catalyzed addltlon of activated nucleophlles to allenes’” The propensity of palldmm (0) catalyst to 

abstract and to donate hydride Ion IS also well known’.‘.’ 

The formatlon of endlyne at t 1 molar ratlo betueen aihyne and ally1 bromide, can be ratlonahzed by the 

reductive dlmenzatlon of complexed enyne. mIttally formed v, hlch 1s nou present m a higher concentration The 

mechamsm of this reaction IS now under study and the resuhh ~$111 be published elsewhere 
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The structure of endlyne with a triple bond noncoqugated with a double bond was established by 

comparison of ‘H-NMR spectra of conjugated and noncoqugated enynes The nonconjugated alkyl enynes 

which have a smgle methylene group between the triple and the double bond show a multrplet between 2.85- 

3 10 ppmi4.” By percolatmg the raw reaction product dissolved In hexane through a sihcagel column, then 

concentratmg the obtained hexane solution and caref‘ullv d~~mg under vacuum to remove any residual hexane 

and traces of lower bollmg reactants. we managt~i IO obtwn a mixture which contams only the diyne (lo-15%) 

and endlyne (85-90 %) The ‘H-NMR spectrum of such a ml\;ture presents a doublet m the 2 90-3.00 ppm 

region (see experlmental ) 

In conclusion, we habe observed that Pd c&,ir I> nrl c\cellent catalyst for preparation of diynes under 

very mdd condmons and In high yields. a rr-all\ I ~~omp/t’\ actlns as a catalyst for the reactlons which occur m 

orgamc phase 

.S+~fruI hd UIIC/ ~rriu~~.w.\ ‘H-UMR I-~QIIMIICC qwud here recorded on a tiEMINI 300 MHz 

spectrometer usmg CDCI; ns solvent and T41S ns Internal btartdard IR spectra were recorded on a UNICAM SR 

200 G instrument uslny (‘(‘I, as solvent GC‘ ,md \I5 it~~C~l\seb \\ere performed on a HEWLETT PACKARD 

5890 (GCL)-5971(MSD) using a HP-5MS 3(1 m x 11 _ ‘q mm \ 0 Zi join capillary 

Kragcn/.\ The reactIons were carried out ~11dt.1 nltl ogle11 AlI reagents were obtained commercially, 

except Pd(dba): which wa, prepared accordmy To lIter;ltul e data ” 

General Procedure for P’I‘C’ Preparatioo of’ Diy or\ 3;1-31: I I) ,i degassed mixture of 50% aqueous NaOH (10 

mL). CHXY, (40 ml.). ~r-l+u~ 1Hr (3 mmol) ! -,rlh\ IIV I 11 11: ~~~11) nnd ally1 bl-omlde ( I bmmol) . Pd(dba)z ( 5 

mol5o) was added and rhr resultrd ml*ture \{<I\ ~~IIcII~~III\ \III~CJ un&r mtl-ogen at room temperature for 24h 

The organic phase ~,a, separated and dlchlorometh‘lt~e \\‘V, I cnlo\ed b> rotary evaporation The only residue was 

dissolved m hexane. trashed L+lth brine. dried \>LC’I 21250, & <hlomatographed on silica gel column (X0-400 

mesh) with hexane I‘he hexane solution &d, collicntratcd t-r\ lotar! evaporation and carefully dried under 

vacuum to remove any rebtdual hexane and trace, c~t’kj\re~ bowling reactants The purity and composition of the 

ody reaction products ~a5 determined b\ ~a5 ili~i,~l~a~o~~iil~li\ and mass spectral analyses The purity of 

chromatographed materldl \ras good enough for \\IR >pcc‘~rd 

4,6-Decadiyne (3a): tl-NhlK (C‘D(‘I. 1 ,I 11 ‘11 t c[ OH .I 7 Hz). I 35 (tn. AH). 3 IS (m. 4H); MS, m/z : 

105. 11’1, I34 (M ) 

5,7-Dodecadiyne (3b): H-\MR (C’iX I 1 o o ‘1; j t OH. 5x7 Hz). I 30 (m, 8H), 2. 10 (m,4H) ; 

MS. m:z 133, 147. 163 131 j 
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