
REACTIONS OF ~,~-BS$(B~~SIO~~~NES XXTH HETEROCYCLIC ANRY~RK~S. 

A NOVEL SYRYNESIS OF FIVE AND SIX-MEMBERED I-(a-AMItlOPHENYl)CYCLaRLKAltOLS 
AND ?-(2'-AHIN3'-PYRSOXHYL)CYCLOALKAS 

We have recently ~ve~o~d a useful one-step synthesis of l-(~-h~ro~~al~?~ cycloalkanots'. and 
spfrolactor& ysfng the reactton of a,&-diprfmary df-Wgnard reagents with lactoner and dicarbo- 

xylfc acfd anhydrldes. To deem&rate the versatflfty of this cyctisation reactfoe, we have ex- 

tended.nou t&e reactfans of l*4-b~s~br~~es~o~~~~ and ~,S-bis(b~ sfojpentane to more 
canplex he~~~~tf~ bfcycllc ap~rldes such as Isatoic and atalsatolc bnbydrtdes (l_-21. 

The great l dvanta9e of tsatotc a~hydrfdes ~2H-3,F-benxoxazfna-2.4 (l~~-di~s~, and thefr aze 

b~logues, fs that, after the n~l,e~hf?f~ attack of the carbonyl in posftion& "the f~~~dfa~ 

compound leads to the forsratton of aminaalcohols by loss of carbon dioxide.' In previous studies* 

it was reported that, generally, fsatofc an~rides showed this rsrnarkable reg~ose~ectfv~ty toward 

nucleaphflfc attack. It was reported recently, that 2-~f~ob~~ylalco~ls' can readily be obtatn- 
ed by reduction of N-substituted Isatutc anhydrfdes. Surprfstngty, the formation of l-(o-amtne- 
phe~yl~~arbtnols by the reactton of Grignard reagents with azrlsatoic anhydrfdes has not been 
at&tpttd. For instance, ~-lo-aninop~ny~)cycloalkano~s have not been reported. alUou9h the 

startfng anhydrtdes r-r_itt are easfly obtatned by alkylatfon of fsatoic an~r~de.~ Our cyclfsa- 

tfon provfdes a useful path for thetr synthesfs (Schesie ?I. 

Furthest, the aza%satoic anh~rf~s are readily available+ fbe uns~titu~ axetsatofc 

anhydrtde 5 has bee8 prepared, in good yields, by the naactfon of 2-~a~lnf~otfn~~ acfd ufth 

lead t&ra-acetate.T The unkn~ atkylaied ara dtrivatfves (6-9) have been reudfly synthesfzed WC 
fn high yields accordfng the same method as the N-alkylated lsatofc anhydrides. 

We undert#k the reactfons of bis(br~gnes~o~alka~es with isatoic anhydrldes$ hoping to 

obtain the cor~sp~~fo~ l~(o-~~nophenyl)cycloalkano~s* and ?-(2'-~ino-3'-pyrfdyl)-cy~loa~kanols 

dffffcult to prepare by other mathods.6 



I 

Also the choice of atkyl- and p~nyl~gnesi~ bromides allows comparison with'the results from 

the reaction of indo~yl~g~si~ bromide with 5-ch~~o-N-~~tisatofc anhydride.* 

Both tnt? 1.4-bis(bronwnragnesfo)butane and 1,5-bfs(brommnagnesio)pentane were prepared in high 

yield, using an excess of magnesium turnings in tetrahydrofuran. The solutions were kept for a 
few hours at 0% before use. To remove any trace of magnesium we used the syringe-septum cap 
technique. The reactions occurred, as described prevfously,P with an equimolar mixture of df- 
Grignard reagent and dfcarboxylic anhydrfde' at room temperature. We found that‘the reactions of 

1,4-bfs(brcmomagnasfo)butane with fsatolc and arafsatoic anhydrfdes give the corresponding l-(0- 

amfnophenyl)cyclopentanols and l-(2'-amino-3'-pyr'idfnyllcyclopentanols in higher yield than the 

reactions of 1,5-bis(bramxnagnesio)pentane with the same anhydrides to give cyclohexanols (tablel). 

These differences occur in the formation of all five-membered rings. However, the yields are good 
ev@n with the anhydrides 1, 3, 2 and 2, In these cases a large amount of di-Grignard reagent was 
used for the praparation of the cor~sponding l-(o-~1nophenyl)cycloalkanols (lo, '13, E4, 22J as 

well as for the preparation of I-(2'amino-3'-pyrfdlnyl~cycloalkanols (fi, lG. 2, 27J. These 
results, together with others. indicate that the scope of this cycliSatiOn Process is rather 

limited. 
In scheme 2, we report a typical example of the reaction of 1,4-bis(b~gnesio)butan~ with 

fsatoic anhydride 2. Inftfally, the attack of the df-Grfgnard reagent takes place at C-4 yieldfng 
the corresponding intermedfate I, which, in turn, is rapidly transformad into alcoholate II by the 

intramolecular attack of the Grignard reagent and the loss of C02. With these two Grignsrd re- 

agents mr found no polmrfc caapound corresponding to an intermolecular addition. 

Consequently, we explored the reactions of ethylmagnesium and phenylmagnesium bromides with 
N~thyli~toic anhydrlde (cl in order to compare the reactivity of intr~lecular and intermolec- 

ular addition reactions at the intenrredfate 1. 

scheme 3 -..- 
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Table 1: l@ecthwr of o,~~s(bramawgnesfo)alkanes with IWitofC and AZafSatofC AfhJdridrS 
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These. two orgaaa~gnesfumc~ounds have been prepared In a dfett\ylether rolution and the an- 

hydride 2 uas dissolve& in te~a~ydmf~an. After &drolysfs, we observed that these reacttons 

give simflar products to those obtained in the reactions of 1,4-bfs~b~~si~)~~a~ fumish- 

fng the corresponding aminophenylalcohols a UBJ g in good yields (Schaw? 3). In contrast the 

reaction of ethylpagnesilm bronfde with fsatoic anhydride 1lead.s to the forma& of coapound.3J. 

IR and NM spectroscopic data revealed only traces of the expected I-(o-~fnophtnyl)pentanot-3 

(30). 
The results;-observed fry this df-6rfgnard annelation process suggest that this procedure may 

have additional utility wfthin the scope of synthetic applications. 








