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Efficient Preparation of Vinylcyclopropane by SN’Cyclization of the
Organolithium Derived from (E)-5-Iodo-l-methoxy-2-pentene
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Abstract: (5-Methoxy-E-3-pentenyl)lithium (l), which may be prepared in virtually quantitativeyield from the
correspondingiodideby low-temperatureMbiurn-indineexchange,cyclizeswith expulsionof the allylicmetboxyon
wsrrrdngin the presenceof TMEDAto affofdvinylcyclopropane in 88 % yield. 01997 Elsevier Science Ltd.

The intramolecularadditionof an organolithiumto a tetheredolefinicbondbearinga leavinggroupat the
distalallylicpositionoffersa conceptuallysimplerouteto vinyl-substitutedringstmctutes.A numberofgroups
haveexploitedsuchintramolecularsN’CYChZE3dOrM1 forthepreparationof a varietyof medium-sizerings,such
as vinylcyclopentanes,z.s vinylcyclohexanes,z (3-vinyl)tetrahydrofurans,4 ~tc.5 Althoughmuch less

information is availableconcerningutilityof thisapproachfor
the synthesisof strainedrings,l it is of someinterestto note
that the initirdreport of an SN’cyclization initiated by an
unstabilizedorganometallicinvolvedformationof a tbree-
membered ring by intramolecular 3-exo addition of a
Gngnardteagenttoa tetheredallylicether.6

In lightof our interestin thecyclizationof unsaturatedorganolithimns,7we werepromptedto investigate
the facility of a prototypical3-exo-SN’ring-closurefor the preparationof vinylcyclopropane.As detailed
below, intramolecukwSN’displacementof lithium methoxidefrom (5-methoxy-E-3-pentenyl)lithium(1)
affordsvinylcyclopropaneinexcellentyield. Organolithiutn1, inturn,maybe generatedfromreadilyavailable
(E)-5-iodo-l-methoxy-2-pentene(2)by lowtemperat.melithium-iodineexchange.

Therequisiteiodidep~cursor(2)waspreparedfromproprtrgylrdcoholand‘ITIP-protected2-iodoethano18
in straightforwardfashionas illustratedin Scheme1.9 Conversionof2 to (5-methoxy-E-3-pentenyl)lithium(1)
requiredmodificationof our generalprotocolfor lithium-iodineexchangeloso as to minimizethe quantityof
volatilesolventsusedin the preparation. Thus,treatmentof an approximately0.5 M solutionof 2 in dry n-

heptanewith2.0 molarequivof commercirdlyavailablet-BuLiinn-heptarteat -78 “Cfor 30rninunderargon
cleanlygenerates1 asdemonstratedby the fact thatquenchof suchreactionmixtureswithoxygen-freeMeOH
delivered(E)-1-methoxy-2-pentenein essentiallyquantitativeyield. It shouldbe notedthat thelithiumiodine
exchangewitht-BuLiis generallynotsuccessfulwhenconductedinpurehydrocarbonsolvents;lotheeasewith
which2 maybe prepaed in heptaneis mostlikelydueto thepresenceof an etheroxygeninthesubstrate.ll
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Cyclizat.ionof 1 waseffected,asshownbelow,byadditionof 2.0equivof dry,oxygen-freeTMEDAto
a –78‘C solutionof 1 inheptaneandallowingthe resultingmixtmeto warmandstandat -20 ‘C for3 h. The
reactionmixtmewasthenwasbedwithwateranddried(MgSO~. GCanalysisrevealedthatthe intramolecular

sN’IXMCtiOII had proceeded in >93 % yield; vinylcyclopropane12was readily isolated in 88 % yield by
preparative GC (10-ft, 20 % SE-30 on Anakrom U at 60 “C). Although a number of other routes to
vinylcyclopropanehavebeenIepor@13 the.&q’-appm~his uniquein givinga highyieldofpureproductfree
of isomericimpurities.

2 t-BuLi 1.TMEDA
1~ \ OCH3 — ~ \ OCH3

n*Ht6
—w + CH30Li
2. 20 “C,3 h

2 -78 “C 1 88%

Acknowledgment.Thisworkwassupportedby the ConnecticutDepartmentof EconomicDevelopment.

References and Notes

1.

2.

::

::
7.

8.
9.

10.
11.

12.

13.

For a review of intramolecularSN’cyclizations,ses: Paquette,L. A.; Stirling,C. J. M. Tetrahedron
1992,48, 7383.
Harms,A. E.; Stille,J. R. Organometallics 1994, 13, 1456.
Chamherlin,A. R.; Bloom,S. H.; Cervini,L. A.; Fotsch,C. H. J. Am. Chem. Sac. 1988,110,4788.
Brok~ C. A.; Lee, W. J.; Shen,T. J. Org. ChenL1988,53, 1336.
Lautens,M.; Kumanovic, S. J. Am. Cbn. SOC. 1995,117, 1954.
Fischer,P. M.; Howden,M. E. H. J. Chem. Soc., Perkin Trans. 11987, 475.
Bailey,W. F.; Ovas~ T. V. In Advances in Detailed ReactionMechanisms;Coxon,J. M., Ed.; JAI
Press:GreenwickCT, 1994;Vol.3, Mechanismsof Importancein Synthesis;pp 251-273.
Anantanarayan,A.; Dutton,P. J.; Fyles,T. M.; Pitre, M. J. J. Org. Chem. 1986,51,752.
SatisfactoryC/Hanalyseshavebeendeta-minedforaUpreviouslyunreportedcompoundsandtheirIH
NMRand ISCNMR spectraare fully in accord with the assignedstructures. Spectroscopicdata for
iodide 2: IH NMR (CDC13)IS2.57-2.62 (nL2H), 3.14 (t, J = 7.18 Hz, 2H), 3.30 (s, 3H), 3.84-3.85
(m, 2H), 5.57-5.66 (m, 2H); 13CNMR (CDC13)64.71, 36.22,57.86,76.62, 128.96,131.94. Anal
Calcd for C6HIIOI:C, 31.88;H, 4.90. Found:C, 31.56;H, 4.50.
Bailey,W. F.; Punzalan,E. R. J. Org. Chetn 1990,55, 5404.
It mightbe notedthatkatment of allylmethyletherwithanalkyllithiumin etherealsolvent3leadsto
abstractionof an allylicprotonto give (1-methoxy)allyllitbium,see:Evans, D. A.; Andrews,G. C.;
Buckwrdter,B. J. Am. Chem. Soc. 1974,96, 5560.
Vinylcycloprowe: IHNMR(CDC13)60.36 (dt, J = 6.28 Hz, J = 4.47 Hz, 2 H), 0.69(ddd,J = 8.15
Hz, J = 6.28 Hz, J = 4.47 Hz 2H), 1.35– 1.43(m, 1 H), 4.82 (ddd,J = 10.00Hz, J = 1.78Hz, J =
0.32 Hz, 1 H), 5.04 (ddd,J = 17.05I-LLJ = 1.78Hz, J = 0.50 Hz, H+),5.32 (ddd,J = 17.05Hz, J =
10.00Hz, J = 8.71 Hz, IH); 13CNMR (CDC13)66.65, 14.69,111.48,142.49. These ISCchemical
shiftsare virtuallyidenticalto thosepreviouslyreportedforvinylcyclopropane[ Rudolph A.;Weedon,
A. Can. J. Chem. 1990,68, 1590];viz., 66.67, 14.76, 111.50,142.61
(a)Demjanow,N. J.; Dojarenko,M. Chem. Ber. 1922,55,2718. (b) Van VolkenburgbR.; Greenlee,
K. W.: Derfer. J. M.: Boord. C. E. J. Am. Chem. Soc. 1949.71.3595. (c) Slabev,V. A. J. Am.
Chem. Soc. 1952, 74, 4930. (d) Kiji, J.; Iwamoto,M. Tetrahedron Lett. 1966, 2749.” (e) Aro~ S.;
Binger,P.; Koster,R. Synthesis 1973, 146.

(Received in USA 11 June 1997;revised 3 July 1997; accepted 10 July 1997)


