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Abstract: The ltb@) catalyzed mactim of alkynyl substituted diam ketones gives rise to products &rid 
fbllIUJigdOllOfthC~tdtOthC-aoetylenu:carbo~~ 

The metal-catalyzed reactions of a-diazocarhonyl compounds with alkenes and alkynes have 

been extensively empkyed in organic synthesis. 1-s Recent work by our group has shown that the 

rhodium(h) catalyzed reaction of adiazo ketones bearing tethered alkyne units represents a powerful 

method for the construction of a variety of polycyclic skeletons.7a Exposure of the starting adiazo 

ketone to a rhodium(ll) catalyst results in cyclization of the a-keto carbenofd to an intermediate in 

whii carbene-like reactivity has been transferred to one of the original alkyne carbon atoms. A 

neighboring functional group present on the backbone then traps the cyclized intermediate 3 via 

known carbene chemistry to give various products. Two basic structural varfations can be achieved 

by alterlng the point of attachment of the functional group “R”. We refer to these two modes as type I 

and type II internal cycliiion routes. In our previous studies with fype I molecules, we observed 

that the Rh(ll) catalyzed reaction can result in cyclopropanation and C-H insertion.7 Since chemical 

reactivity in the intramolecular cyclization process can be modified by choice of substituent and ge- 

ometry,- we have undertaken an investigation of the chemistry of tvpe II ad&o ketones. The 

results reported below summarize various aspects of this effort. 
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Ths basscatalyzed transfer of a diazo moiety to a methylene group adjacent to one or mom 

electron withdrawing groups represents a well established protocol for adieu, ketone synthesk~f2 

The most commonly used reagents for diazo transfer have been to@ or mesyl azide,lo though in 

recent years a number,of ether azido compounds and methods have been peoposed.ll-$3 Recently, 

McGuiness and Shachter reportedVon the use of azidottfs&ttethy&mino~ bnxnide (7) as 

an efficient dlazo transfer reagent.Q This reagent only requires a cab&tic amqmt of barn and the 
product diazo compounds have been reported to be easily separated from the copnx&t hexaethyl- 

phosphorimldfc triamide hydrobtomide. In our hands, however, the reaction of ketone 8 or 0 wlth 

phosphonium bromide 7 afforded only trlazole 11 or 12 in 73% and 62% yield, respecllve)y. The 

formation of the triazole ring can be attributed to attach of the initially formed enotate onto the terminal 

nitrogen of 7 followed by an intramolecular Staudinger reactlonfd and a subsequent 1,3hydrogen 

shift. 

This difficulty was eventually overcome by treating the keto enolate wfth ethyl formate so as to 

produce a diinyl compound which, on treatment with mesyl azide, affordsd the desired dko 

compound(s) in good yield.15 When 13 was allowed to react with modlum(ll) acetate in benzene, 

initial cyclization produced a rhodium camenoid (Le., 6) which underwent insertion Into the neighbor- 

ing aromatic ring to uttimately produce 16 in 75% yield. The structure of 16 was unequivocally estab- 
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lished by an X-ray crystal structure analysis. When the reaction was carried out under an atmosph- 

ere of argon, R was possible to isolate 15 (40%) in addttion to 16. Compound 15 was readily oxid 

ized to 16 when altowed to stand open to the air. The Rh(ll) catalyzed reactfon of a-daze ketone 14 

afforded 17 (70%) as the only isotable product. The formation of 17 invotves insertion into the ben- 

zylic C-H bond and is consistent with other Fth(ll) mediated insertions which generatfy exhibit a large 

preference for the generation of five-membered rings.ls 

As an extension of thtsmethodobgy, the carbenokf cycfizatfon react&n of adiazo ketones 18 

andlQwasnextinveet@ated. InbathoesesRwasposdbletoisd~thebicyokalkeneederhred 

from intramofecufar cycbpropanation17 (Le., 2 1 (67%) and 22 (81%)). We had pwiou@y found that 

o-alkynyl substituted adiaxoacetophenone derfwtives produced vfnyl carbenoids whtoh could be 

trapped by etectron rich rc-bonds (i.e., ethyl vinyl ether) to give indenyl cycbpropanes in 90% yie#.t* 

With this in mind, we attempted to trap the cyctiied carbenoid intermediate 20 Mnwtecufarty, by 

carrying out the reactfon in the presence of a large excees of ethyl vinyl ether. In no case (l&l 8) 

were we able to detect any signs of the bimofeoutar adduct (e.g., 23). This observatton Mcates that 

bimolecular trapping of the cydized rhodium carbenoid is significantty sbwer than either intramolecu- 

tar cyclopropanation or insertion. 

oe: cJ+zhlCH=CY 
0 N2 -GB WWHICH2 ) 

flh++ ml 
Ph Ph 
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1efI-2 20 

2l;lbl 
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We atso attempted to trap the cyctized rftodium carbenoid with an acetyienk x-bond. The 

inswtion of alkynes into transition metal carbon bonds is a well documentad reaction and has been 

obswed in nearly all of the triads of transition metals.ls Initial efforts focused on the rhodium(ll) 

carbenoki catalyzed reaction of adiazo ketone 24 Treatment of 24 with Rh(ll) acetate dkf not afford 

the product of lnternaf attack on the acetylenic rr-bond, instead only indenone 26 was o&&ted in 

83% yield. Insertion of the rhodium carfwtokf into the propargylt C-H bond is ctearty preferred over 

att& at the acetytenfc r-bond. 



4288 

0 

-% 
Ph *l-MS 

24 
25 26 

In conclusion, ths Rh(ll) catafyzed reaction of tvpe II afkynyl substiMed diazo ketones @es 

rise to pnxfucts derived from m&ation of the metat to the remote acetyienk carbon m. Further 

studies in this area are in progress and will be reported at a iater date. 

Aoknowledgm#nt: We wish to thank the National Science Foundation for generous support of this 

research. 
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