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Abstract 

A variety of 2-alkyl-l(2H)isoquinolones has been efficiently synthesized by intramolecular Peterson 

olefination of ortho-trimethylsilylmethyl-N-acyl-N-alkylbenzamides. 

Introduction 

Reactions leading to the formation of carbon-carbon double bonds are of 
fundamental importance for organic chemists and a wide variety of synthetic 
methods has been developed for this purpose. A large number of strategies 
described in the literature involves an elimination reaction from P-heterosub- 
stituted alcohols and alcoholates. The most extensively used reactions of this type 
are undoubtedly the Wittig reactions uia P-alkoxyphosphorus derivatives [l-3] but 
an impressive number of important reactions has also been described with P-sub- 
stituted alcoholates with varied patterns containing heteroatoms such as sulphur 
[4], selenium [5], and lead [6]. The Peterson olefination [7] reaction has also 
enriched the reaction repertoire and has received much attention since, besides 
being generally competitive with other similar reactions, this method is particularly 
useful in the synthesis of functionalized and strained alkenes [8]. This olefination 
procedure is the cumulative reaction of an a-silyl carbanion with a carbonyl 
compound to form a P-hydroxy silane, followed by the spontaneous elimination of 
the silyl and hydroxy leaving groups which leads to the ultimate formation of a 
carbon-carbon doubIe bond. 

Recently the Peterson olefination reaction, along with its inter- and intramolec- 
ular variant and its application to heterocyclic synthesis has been reviewed [7al and 
in this article we wish to extend significantly the scope of this reaction to include 
the preparation of 3-substituted-2-alkyl-l(2H)isoquinolones (isocarbostyrils). 
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These heterocyclic compounds are of increasing intcrcst in pharmaceutical 

chemistry [9] and the isocarhostyril skeleton represents the common building block 

of a wide variety of bcnzo[c]phenanthridine alkaloids [lo]. The numerous synthetic 

methodologies devised for the elaboration of this heterohicyclic framework gcncr- 

ally involve the transformation of homophthalic acids [ 1 I]. the condensation of !he 

homophthalic anhydridcs pith imidates [I?], th c substitution I-eaction by priniar! 

amines on the corrcspontiin p isocoumarins [I.?] or the treatment of dilithiatzd 

I%‘.l-dimcthylbenramides with Y, iv-dimethylcarboxamides [ 131. Diff‘fcrent photo- 

chemical mcthodh have bean also rcportcd, such 21s ring enlargement and rear- 

rangemcnt of ixoquinoline V-vuidcs [. 151, the arylation of halogen~lisocluinolinon~s 

[ 161 or the SI,, 1 reactions of o/.lilo-haloa~nobenz;lmidc\ with kctonc enolatcs [ 171. 
Our group has recently taken advantage of the hcxatrienic chawcter 01. ~ariuus 

aromatic enamides to induce their- photoclectrocycli~ ring clocu~-e in neutral 

solvent [1X] or in basic cthanolic solution [IO] and thu> gi\,c iicccs4 to 8 varizt), of 

isoquinolones and dihyctroj~rivntivc’l previously inacccssiblc bl classical methods. 

Different Ssubstitutcd l(111’~isoqninolon~s have been also preparcd by trratmcnt 

of dilithiatcd iv.7-dimcthylt~~~Iramiclc with appropriate nitrilcs [30] hut the method 

is restricted to ~~-Llnsubstitutcii compounds. A variety of ar;i-,mal~~guca ol’ 23dis- 

ubstitutcd isoquinolones wili ,~lso found to hc accessihlc 13) acid hq’drolysis ot 

enaminonicotill~~nii~l~s !I? I]. 

Results and discussion 

Our strategy consists of inducing the intramolecular qclirution of lithiated 

ov~i~o-trimcthylsilyln~~thyl-~~~-~~~yl-~~-~~~~thylb~nz~~nid~s (4-g) (Scheme, ‘I‘at~le Ii. 

Initially ,~.?-dimcthylhcnzarnidc (1) was dcprotonated nith 2 rnc>l cquiv. of 

n-butyllithium in tctrahydrt,fur;rn (-ITHI’) at WC and suhscyuently trcatcd with 
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chlorotrimethylsilanc (2 mol cquiv.) at the same temperature. Classical acidic 
work-up furnished solely the cll-the-trimethylsilylmethyl-h’-rliethyl bc~l/:!.- ‘lc 2. 
Due to the presence of two deprotonation sites in 2. the exclusive dcprotonarlon of 
the amide function in 2 was effected by adapting a recently rcportcd pl-occdurc for 
the titration of organolithium reagents [X]. Thus. an accurately controlled amount 
of n-hutyllithium was added to ;I solution of 2 in ‘J‘HF at OO’C‘ until !hc 
appearance of a red-wine colour signifying the formation of the rr-+ilyl bcnzylic 
carbanion and thus indicating the NH dcprotonation end-point. 

Different carboxylic acid chlorides 3:1--g were then added. leading to the 
expected c~r~~ho-trimethylsiI~~lmethyl-h:-ac~I-N-rncthylbenzamides da--): in nearly 
quantitative yields. 

After expcrimcnting with :I variety of conditions and methods it \va\ found that 
the best result for the ultimate cyclization step which gi\,es rihc to the cyciocondcn- 
sation products 5a-g was obtained by use of lithium diisopropylami~~e (LIIA) as 
the base in THE‘ at -~ IXK. The yicldx were not noticeably impIo\cd b> applying 
the different proccdurcs rccommcnded for the preparation oi phenyialkcneh from 
benzyltrimethylsilane and cnrhonyl compounds (n-butyllithium,‘~~f~l~‘T [Z!.i]. n- 
butyllithiunijTMEI)A [Z~]I. Kcsutts of’ :I rcprcscntatic’t” SCI-IC~ <iI‘ rcactions arc 

presented in l‘able 2, where it may txz seen that this ximple procedure generally 
affords high yields of 7-methyl-](‘I/ hsclquinoloncs \\ith diffcrcnt pattcrnk 01 

substitution at position 3. 
It i4 noteworthy that the metallntion of unsilylatcd compounda under the same 

conditions also gives rise to annelation products. hut the yields arc noliceabl!. 
inferior (e.g. 56”1 for 5~) and they arc generally accompanied b! products arising 
from the basic cleavage of the starting N-acylamides. 

in conclusion, the low-ter-npcraturc intramolcctilar cyclizatioti of carbanions of 
ol-rlzo-trimcthylsilyl-i~-~~cyl-,~-~~lk~lberizan~idcs offers a convcnicnl and cffccti\,e 
synthetic route to ?-alkyl-.?-aryl.. 1(7_ H ~isoquinoloncs;. ‘The l-ca<tionh rcportcd here 
significantly broaden the scope ~)f the Peterson olefinaticrn rc;lction. ‘1%~ ad\~mtage 
of the incorporation of the trimcthylsilylmethyl group for the synth<~~r of heter+ 
cyclic compounds has been ,ilrcady demonstrated. cspccially for the s!,nthesih 01 
h’-methylindolcs from ol-the-trimethylsilylmethyl anilidcs [3]. i‘hc Gmplicitb of the 
process. the availability of th; htar-ting matcrialb. anti the c;j45 t.~n~owi of undc- 
sired siloxane by-product5 by sitnplc evaporation make this Ttrategy ;t scnsihlc 
choice. 

Experimental 

A commercial solution of ,I-butyllithium in hexanc (1 .h M. 3.6 mL. 11 mmoii 
was slowly added at 0°C under Ar to a solution of X.2-dimethylhenzamide (I 1 (2.08 
g, 20 mmot) in anhydrous THF (30 mL). The red mixture W;IS stirred for 30 min, 
cooled to -WC and transferred dropwisc under Ar into ;I solufion of‘ Me,SiC’I 
(3.35 g. 30 mmol) in ‘I-HI; (7-O mL) cooIcr1 to -~ 60°C. The rcacticjn mixture was 
stirred for an additional 30 min. warmed to room tcmpcrature. and finally 
hydrolyzed with dilute IICI. ‘I’hc aqueous layer was extracted tnicc uith (‘H _<‘I, 
(2 x 30 ml.1 anti the combinctl organic layers wcrc then dried (h~$XI!). Ficm&ai 
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c>f the solvents furnished a crude solid (4.07 g, I C?‘i;) which \\as finally purified hh 

recrystallization from hexanc-tolucnc (Table I). 
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