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A STEREOCONTROLLED SYNTHESIS OF 
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BENZALDEHYDES AND a-LITHIO-2XYANODIARYLMETHANE INTERMEDIATES. 
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Summary. A highly dlastereoselectlve reacnon of benzaldehydes and a-hdn+2- 
cyanmhnethanes IS reported Usmg thus approach a stereocontrolled synthesis of crs-3,4- 
duxyhsochroman- l-ones IS described.. 

Recently we obsemedl that the reacuon of arynes (2) generated from 2-bromoanisoles (1) and 

hthuun ddsopropylarmde ~th hth~o axyl-mtnles led to the formanon of polysubsmuted benzenes (6) vza 

tandem ad&non rearrangement In the course of dus work,1 the a-kti~2-cyan&arylmethanes (5) 

obtamed appeared to be valuable mtermeihates for electroptic quenching. By tcappmg them wnh 

electrophties, compounds could be produced possessmg the ortho tiunchonahty. 
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Here we wtsh to report that electrophthc quenchmg of the a-hthrcr2-cyanodnuylmethanes wtth 

benzaldehydes ts htghly steteocontrolled and leads to the fotmanon of as-3,4-~11sochroman- l-ones 

We exammed the reactton of a-ltthto-2-cyano-dtarylmethanes (5) obtamed rn suu by the reacaon of arynes 

generated from Zbromoamsoles and hthlo aryl-mtrtles or by metallation of 2-cyanoktrylmethanes wtth 

various benzaldehydes Jn a typical procedure, metallaaon of 7 wtth LDA m tetrahydrofuran (-78’C to 0°C) 

followed by treatment wrth benzaldehyde (O’C, 15 mm) afforded the adduct 9a whtch after neutrabzaaon 

gave 9b The reacaon cited above occurred wtth l-ngh &astereoselecavtty conststent wrth predrcaons by 

Cram’s rule2, an anti bpostaon of the cllphenyl subsatuents about the newly formed C-C bond IS htghly 

favored 200 MHz 1H NMR spectra of the crude products dtsplayed sharp doublets for the benzyhc 

proton; mdlcaang the fotmaaon of the stngle Isomer. 13C NMR spectra also showed that a smgle tsomer 

was formed 111 the above reacaon The stereochemtstry of 9b was establtshed on the basts of spectroscopic 

(NMR) techmques. For example, on the basis of vtcmal couphng constant3 51.2 (Jmtl- > Jryn4*5) 

Stereochen-ustry of the product was further confinned by smgle crystal x-ray fiactometry. The ORTEP 

dtagram for 3 IS shown m fig 2 The preference for the exclustve fotmaaon of antr 1,2dtphenyl alcohol 

(9b) 1s due to stemoelectrotnc and stenc effects The preferred approach of the two components IS 

illustrated 111 Scheme 1 (or by the Newman proJe.caon, Figure 1) 
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When the reaction muture was stn~ed overmght after quenchmg and then neutrahzed, as-3,4- 

dlaryhsochromdn-1 -one (l2) was obtamed m 70% yield Presumably 12 1s formed by the mtramolecula~ 

ad&non of hthlo-salt to mmle to gwe mtermdate 11, which gves 12 upon acuhc work-up 

OMe N 

11 

Llduauon of alkylbenzomtnles and subsequent add&on of the anions to carbonyl compounds as well as 

condensation with alkylbenzomtnle itself to give ketone IS known m hterature 6 The as-stereochermstry 

was assigned to 12 on the basis of 1H NMR dat.iT (for example J3,4 IS of the order of 3 2 Hz) and was 

subsequently confirmed by single crystal x-ray &ffractometry The ORTEP Qagram of 10 1s shown m 

fig 3 

Figure 2 Figure 3 

The stere~speclfic mtroducuon of one carbon umt mto substituted hthlated cyandaryhnethanes 

allows cham extension at benzyhc posshon and mteresMg subsequent cychzanon leads to the formation of 

crs-3,4-d1aryl1sochroman-l-one systems in one pot 3-Aryhsochroman-l-one system is present in several 

natural products such as hydrangenol and phyllodulcln Recently, ortho dnected metallahon of 

benzarmdes89 methodology has been used m the syntheses of these type of natural products Remon of 

aldehydes with ortho-toluate carbanians generated by chnal bases have been used m the syntheses of 3,4- 

&alkyhsochroman-l-ones lo 

The methodology described here can be very useful m the synthess of lsochroman- 1 -one class of 

compounds For example, vanously subsmuted cyan0 whnethanes can be made avatlable through the 

tandem-addmon rearrangement methodology1 , and the Hugh degree of generality shown by the reachon of 

a-l&lo-cyandarylmethanes and benzaldehydes (Table 1) 1s of real mtex~. 
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Table 1. Stereoselective reaction of 2-cyano-diarylmetbanes with LDA and 
benzaldehydesa 

Entry Cyan~hnethane Benzaldehyde 
ProdUCB 

arm-l&bphenyl ns-diary1 lso- 

alcohol (yreld %)h chroman-l-one (yrehi %)h 

1 13a, G=H 14a G’=3,4-Dr-Me0 16a (70%) 

2 13b, G=H 14b G-3,4,5-Tn-Me0 16b (79%) 

3 13c, G=H 14c G’=3-F 15c (308)c 16c (35%)C 

4 13d. G=H 14d G’=2-Me0 15d (55%) 

5 13e, G=2’-Me0 14e G’=3,4,5-Tn-Me0 16e (54%) 

a) The a-kthm cymdmyl methanes were generated at -78OC m THF by LDA The ~ctlon rmxmre quenched mh 
bemAde.hydes and starred for 24 h at mom temperature 
b) Numbers m rhe parentlwu are the ymldr based on chmmatographwdly pure isolated product0 
c) Obtamed as the mmbrre whmh wu sepamted by flash column cluomatography 

We beheve that the stereoselechve reactions of subsmuted cr-hthro-cyano drarylmethanes and 

benzaldehydes has consnierable potenhal m polysubsatuted isochromsn-l-one syntheses 
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