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Cross-Couplingof Bis(imidoylchlorides)andAlkynylstannanes
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Abstract: A generalprocedurefor a prdladium-mediatedorganylgrouptransferfrom
organostannanesto bis(imidoylchlorides)has been developedon the basis of the
Pd2(dba)3=CHC13/AsPh3 catalystsystem. Thisprotocolallowsthe synthesisof2,3-
dialkynyl-l,4-diazabutadienes and of trialkynyl-l,3,5-triazines from cyanuric
chloride.@1997ElsevierScienceLtd.

Vicinal diimines (l,4-diazabuta-l,3 -dienes) 1, in addition to their established usefulness in
constructingheterocyclicring systemsof the imidazoletype,’ havebeenusedfrequentlyas chelatingligands
in transitionmetalcomplexes.z Currently,these complexesattractconsiderableattentionas the integralpart

of eflicientcatalystsystemsfor olefinpolymerizationsandcrosspolymerization.3
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Webecameinterestedin diazabutadienesas partof ourprojectdirectedat the synthesisof alkynylated
NIR chromophoresin which we have identifiedsmall acetylenicbuildingblocks as versatile precursors.4
Surprisingly,and despitemany syntheticeffortsto explorethe chemisttyof vicitwddiimines,2,3dialkynyl
substitutionof the diazabutadienebackboneas in 2 waspreviouslynot realized. Typically,compounds1 are

obtainedby condensationof the correspondingdiketoneswith primary amines (route A), a protocolthat
succeedsonlyin specificcaseswithacetylenicprecursorsdueto dominant1,4-additionof the primaryamines
to theynonemoiety.5
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A moregeneralstrategyto dialkynyldiazabutadienesstartsfromthe bis(imidoylchlorides)3,6which
shouldlend themselvesto alkynylationby meansof a palladium-mediatedcrosscouplingprocedure(Route
B).Whilethereis literatureprecedencefor this kindof transformationwith simple(mono)imidoylchlorides7
or N-substitutedisocyanide dichlorides and organotin derivatives, the bis(imidoyl chlorides) 3 pose a
considerablechallenge as substrates in palladium catalysis due to their potential as chelating ligands to
transitionmetals. Complexationof one or two moleculesof 3 to palladium wouldmost likely interfere
withthe catalyticactivityof the transitionmetal.

It was thereforenot entirely unexpectedthat initirdexperimentsusing standardpalladiumsources,
suchas PdC12(PPh3)2,Pd(PPh3)4,Pd(PhCN)2(PPh3)2or the palladacycle10fomed fromPd(OAc)2andp(o-

tolyl)3,in conjunctionwith organostsnnsnesand N,N-diphenyl bis(imidoylchloride) 4 failed to give the

desired coupling products. Gratifyingly, however, the dinuclear “ligandless” palladium(0) complex
Pd2(dba)3*CHC13(dba= dibenzylideneacetone)whenactivatedby the additionof excessAsPh311efficiently

catalyzesthis transformationin tolueneat temperaturesaround70 ‘C (table 1).12

Table 1. Pd-cataiyzed CC-bond forming reactions between

bis(imidoyl chlorides) and organostannanes
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I Entry R t [h]/ T [“C] Ylelda Product

1 Bu 72170 11 5
2 Ph 24170 67 6
3 2-thienyl 3160 28 7
4 Ph-C=C 5 I 50 50 8
5 (zPr)-J3i-C=C~ 3 /85 49 9

aIsolatedyields.~TheanalogousMe3Snderivativewasused.

The yields of isolatedcouplingproductsgenerallyreflect the transferrates of organicgroupsin palladium
mediatedStille couplingreactions.13 In case of the Z-thienyl derivative(ent~ 3), the COnversionremsins

incompleteafter an initial rapid consumptionof the starting materird,a behavioursuggestiveof product
inhibitionby 7. Theproductsderivedfromsimplealkenyl(e.g.tributyl-2-phenylethenylstannsneor tributyl-
l-propenylstsnnane)or cycloalkenyl (e.g. tributyl-1-cyclohexenylstsnnsne)substrates defied chromato-
graphic isolation. Most important for the design of alkynylatedNIR chromophoresis the fact that this
protocolrdlowsthe preparationof the targeteddislkynyldiazabutsdienes814and9 in yieldsof about70%per
coupling step (entries 4 and 5). In addition, the syntheses of 8 always furnished some of the mono-
alkynylated derivative 10 as a byproduct which can be converted to the unsymmetrical dialkynyl
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diazabutadiene11 in low yield. Methods to obtain compoundslike 11 more ei%cientlyusing a related
palladium-basedstrategyare currentlybeingexplored.
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The fact that the catalyst system Pd2(dba)3=CHC13/AsPh3 provides a rather general entry to

substitutediminesfrom imidoylchloridesis highlightedby the persllgmylationof 2,4,6-trichloro-s-triazine
(cyanuricchloride)12,whichproceedsin 33%overallyield, again cu. 70%per alkynetransfer. Previously,
the preparation of alkynyitriazines,an attractive venue for the developmentof advanced materials and
compoundswith interestingelectroopticslproperties,was restrictedto the additonof lithium acetylidesto
prohibitivelyexpensive2,4,6-trifluoro-s-triazine.15
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In conclusion,the preparationof dialkynyldiszabutsdienesproceedssmoothlyfrombis(imidoyl
chlorides)usingthePd2(dba)30CHC13/AsPh3catalystsystem. Studiesto use the dislkynyldiazabutsdienesas

precursorsforac.qdenic N-heterocyclesareunderway. First transitionmetalcomplexesof the dialkynyl
diszabutadieneshavebeenpreparedandarebeingexaminedfor theirchemicalreactivity.
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