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minedbyNMR.Theresultsaresummarizedin'Iablel.
Thus,withBF3･OEt2andtrimethylsilyltrinate,mixtures
ofZaandpolymericproductswereobtainedfromla
underdiffbrentconditions・TheacidityoftheLewisacid
remarkablyinHuencedtheyieldofZa.WeakLewisacids
suchastriphenylboronandorganoaluminumsshowed
poorcatalyticactivitiesbothfbrthepolymerizationand
theisomerizationtoZabelow25｡CHowever,athigh

temperatures(120-130｡C),trimethylaluminum(Me3Al)
andmethylaluminumbis(2,6-di-Igr!-butyl-4-methyl-
phenoxide)(MAD)produced2ainexcellentyields.

Theisomerizationcanalsobeappliedtotheoxetane
imideslb-e(Schemel).Incontrasttola,negligible
amountsofpolymericproductswerefbrmedindependent
ofthereactionconditions.Furthennore,theisomeriza-

tionofldandlewithweakLewisacidsat25｡Cpro-
ceededinmoderaterates,probablybecauseofthe
enhancednucleophilicityofthecarbonyloxygenatom.
Goodyields(73-84%)ofacetals2wereobtainedat
higherreactiontemperatures(120-130｡C).Theopti-
mizedreactionconditionsaredescribedintheexperi-
mentalsection.

Ashasbeenreportedearlier,asimilaroxetane,contain-
ingaphthalimidegroupseparatedbythelongerspacer
CH20(CH2)4,doesnotisomerizeundertheiniluenceof
BF3･OEt2,butundergoesring-openingpolymeri-
zation・'TheisomerizationoftheCH2-separatedoxetane
imidesl,therefbre,canbeexplainedbyintramolecular
carbonylparticipation.Thereactionbeginswithcoordi-
nationofLewisacidEtotheoxetanyloxygenatom.
Intramolecularattackofoneoftheimidecarbonyloxy-
genatomsonand-carbonatomoftheoxetanecauses
ringopeningfbllowedbyringclosuretothebridged
acetallactams2(Scheme2).Inthecaseofthecomplexed
oxetanementionedabove,intramolecularnucleophilic
attackisentropicallylessfavorable.Instead,apolyether
isfbrmedbythering-openingpolymerizationoftheoxe-
tanylgroups.Asimilarisomerizationinvolvingintramo-
lecularcarbonylparticipationwaspublishedinareport
onsynthesesofbridgedorthoestersfromCH2-separated
oxetaneesters､3

Acetalizationofonlyonecarbonylgroupofcyclicimideshasbeen
achievedingoodyieldsbytheLewisacidcatalyzedisomerization
ofeasilyaccessibleM(3-oxetanylmethyl)-substitutedimides.

Itiswellknownthatcarbonylcompoundscanbepro-
tectedfromnucleophilicattackbytransfbrmationinto
acetals.Selectiveacetalizationofeitheroftheimide

carbonylgroupswouldserveasausehllmethodfbr
destroyingthesymmetryoftheimidemoiety.Here,we
describethepartialcycloacetalizationofcyclicimides
usinganintramolecularoxetanylgroupasapropanediol
equivalent.

Thus,thereactionof3-methyl-3-(phthalimidomethyl)ox-
etane(1a)withborontriiluoride-diethylethergaveex-
clusively2-methyl-2-(phthalimidomethyl)propane-1,3-
diol(3a)afierquenchingthereactionwithMeOH
(Schemel).Inpreviousstudiesonpolyethersyntheses,
wedemonstratedthat3-filnctionalizedoxetanesshow

excellentcationicring-openingpolymerizability.1･zAc-
cordingtotheseresults,simplehydrolysisoftheoxetane
ringundertheconditionsleadingto3aseemedunlikely.
Thus,3aisprobablyfbrmedviabridgedacetalZaasan
intermediate.Thefbllowingresultsconfirmedthisas-
sumptionandledtoasynthesisofbridgedacetallactams.
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Inordertoconfirmtheproposedmechanism,thereaction
ofldwithMAD(0.5equiv)wasstudiedbyNMRspec-
troscopy.ItisknownthatMADcomplexesnotonly
withcarbonylgroupsbutalsowithcyclicetherssuchas

ItwasfbundthatquenchingtheLewisacidcatalyzed
reactionoflawithanhydrousEt3NpreventedZafrom
undergoinghydrolysis.TheoxCtanelawasexposedto
variousLewisacidsandtheproductratiosweredeter-
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酌Mel･雌wisAcid･Catalyz"Isomerizationofla｡
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｡5mol%ofeachLewisacidwasusmfbrO.5g(2.2mmol)Ofla.
bTheamountsoflfwisacidsusmareasfbnows:BF3･OEtz(0.25mL,0.43M),trimethymyltrinuoromethanesulfbnte(TMSOTi)
⑩.25mL,0.43M),Ph3B(0.36mL,0.30M),Me3Al(0.11mL,1.0M),methylaluminumbis(2,6-di-"rr-butyl-4-methylphenoxide)(MAD)
⑩､22mL,0.50M).

GDeterminedW'HNMRsp"tm=opy.
dnlereactionmxtureb"amegraduaUymrbid.

TabhZSpatroscopicDataofCompoundsl-3PIepar"

Prm-

uα、
'HNMR(CDCl3,3".78MHz)
6,J(HZ)

IR(KBr)

v(cm')
'3CNMR(DCl3,1m.54MHz)
6,J(Hz)

HRMS

M.,"'/z

la 1769,1763,1720,1"7
(kmdeC=O),975,8"

(CO)

1.36(s,3H,CHa),3.87(s,2H,NCH2),
4.35,4.72(eadnd,J=6.4,each2H,

"and""RsOCHz),7.74,7.86("ch
dd,J=5.4,2_9,eadl2H,Hamm)
3.86(s,4H,NCH2),4.釦(s,4H,
OCH2),7.86(s-nke,8H,ArH)b

C,3H,3NO3
Calc､231.0896,
Found231.0893

2Z.2(C-3),41.6(C-2),44.3(C-4),80．5
(t,!Jbi=1".7,c-1),123.3(C-7),
131.8(C-6),134.1(C-8),168.7(C-5)

41.5(c-3/4),44.5(c-2),76.1(C-1),
123.0(C-7),131.4(C-6),134.4(C-8),

168.5(C･5)b
22.0(C-3),40.3(C･2),44.3(C-4),帥.4
(t''JtH=150.8,C-1),134.2(C-6),
171.1(C･5)

22.7(C-3),28.6(c-6),41°O(C-2),45.6
(C-4),81.0(t,'Jm=148.9,C-1),177.7
(C-5)

17.0(C-7),22.2(C-3),32.8(C-6),40.4

(C-2),44.5(C･4),81.0((,'Jdi=1n.8,
C-1),173.0(C-5)

lb 1771,1719,1710(mide

C=O),984,839(C-O)
C2,H,6NZO$
Caに.376.1MO,

Fomd376.1072

CgH,,NO3
Cak.181.0738,
Fomdl81.0747

17",1709(kmde

C=O),1590(C=C),
977,834(C-o)

1774,1764,1703,1697

(indeC=O),972,824
(CO)

lc 127(s,3H,CH3),3.67(s,2H,NCHz),
4.30,4.59tachd,./=5.4,each2H,

mand〃α"$OCH2),6.73(s,2H,
CH=CH)

1.31(s,3H,CH3),2.77(s,4H,
COCHz),3.68(s,2H,NCHz),4.",
4."("chd,J=6.3,each2H,ciSand
〃α"sOCHz)
1.30(s,3H,CH3),1."(quint,J=6.4,
2H,CH2･7),2.70(t,J=6.4,4H,
COCHz),3.93(s,2H,NCHz),4.刈，
4.m("dnd,ノ=6.1,each2H,cisand

""RsOCHz)
0.95(s,3H,CH3),3.63(s,2H,NCHz),
3.94,4.07Cachd,J=8.3,each2H,
e9"ror"andQxia/OCH2),7.44-7.53
(m,3H,9,10,11-Ha,"n),7.72(d,J=7.3,
1H,8.Ha,｡m)
3.73(s,2H,NCHz-3),3.帥(s,2H,
NCHz-4),4.14,4.30(eachd,J=8.8,
"dl2H,岬測"orialandaxiQIOCHz),
7.547.55(m,3H,9,10,11-Harm),7.75
(d,J=6.8,1H,8-Har"n),7.78,7.90
(eachdd,J=5.6,3.2,each2H,15,16-

Harm)
1.00(S,3H,CH3),3.53(S,2H,NCH2),
3.93,4.03tadld,J=8.3,eadl2H,

“ua!or"andaxinIOCH2),6.17,6.73
(eadnd,J=5.9,eadllH,CH-8and7)

ld C9H,3NO3
Cah.183.08%,
Fomdl83.0籾7

C,0H,5NO3
Cak､197.1053,
Foundl97.1036

1726,1667(imide

C=O),979,828(CO)

le

C,3H,3NO3
Caに.231.0896,
Found231.0885

15.61(C-3),31.17(C-2),49.3(C4),
74.0(t,'LH=150.8,C-1A101.2(C-6),
121.8(C･9),123.2(C-8),1列.5(C-11),
132.0(C-10),132.9(C-12),139.6(C-7),
163.9(C-s)
37.7(C-3),39.4(C-2),46.8(C4),71.6

(t,'"H=1".8,C-1),101.5(C･6),
122.0(C-9),123.5(C-8),123.7(C.15),
130.8(C-11),131.4(C-14),132.3(C･
10),132.9(C-12),134.6(C-16),139.3
(C-7),154.1(C･5),168.1(C-13)

15.9(C-3),31.5(C-2),49.3(C4),73.8
(t,'JbH=148.9,C-1),103.0(C-6),
131.5(C･8),140.4(C-7),165.6(C-5)

Za 1721,1711qactam

C=O),1132,1055-968
(a"tal)

C2,H,6NzO$
Cah.376.1MO,

Found376.1071

1771,1719,1709(imide

andlactamC=O),
1122-”0(acetal)

Zb

C9H,,NO3
CalC、181.0738,

FOmd181.0723

1711(laCtamC=O),
1596(C=C),1152,
1冊4-975(acetal)

Zc
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mbleZ.(continued)

Prod-

UCta

Zd

Ze

3a

3b

3d

3e

IR(KBr)

v(cm~')

1706(lactamC=O),
1067-900(acetal)

1649(lactamC=O),
1098-943(acetal)

3403(OH),1769,1703,

1692(imideC=O),
1056,1032(C-O)

3504(OH),1768,1704
(imideC=O),1058
(C-O)

3344(OH),1769,1703,
1687(imideC=O),
1054(C-O)

3378(OH),1719,1660
(imideC=O),1049,

1037(C-O)

'HNMR(CDCl3,399.78MHz)
6,J(Hz)

0｡95(s,3H,CH3),2.17,2.48(eachd,
2H,CH2-8and7),3.45(s,2H,NCH2),
3.87,3.95(eachd,J=8.1,each2H,

e9"roriZz/andqxm/OCH2)
0.94(s,3H,CH3),1.80(quint,.ノ=6.2,
2H,CH2-8),1.94(t,J=6.1,2H,CH2-
9),2．37(t,J=6.4,2H,CHz-7),3.48
(s,2H,NCH2),3.78,3.90(eachd,
ノー7.8,each2H,e9脚αro〃α/andqxm/
OCH2)
0.88(s,3H,CH3),3.38,3.49(eachm-
like,.ﾉ1=11.1,･ﾉ2=7.2and5.9,each
2H,OCH2),3．53(dd-likeoverlapping
OCHzsignals,J=7.2,5.9,2H,OH),
3.82(s,2H,NCHz),7.78,7.89(each
dd,､ノ=5.4,2.9,each2H,Har｡m)
3.47(d,J=7.6,4H,OCH2),3．77(t,
､/=7.6,2H,OH),3.90(s,4H,NCH2),
7.78,7.88(eachdd,J=5.5,3.1,each
4H,Har｡m)
0.83(s,3H,CH3),2,82(s,4H,
COCH2),3.29,3.40(eaChdd-like,
J,=11.9,.J2=8.3and5.7,each2H,
OCH2),3.48(dd-like,J=8,3,5.7,2H,
OH),3.64(s,2H,NCH2)
0.80(s,3H,CH3),1.99(quint,J,=6.6,
2H,CH2-7),centeredat2.75(m,4H,
COCH2),3.24,3.33(eachd-like,
J=12.0,each2H,OCH2),3.48(brs,
2H,OH),3.92(s,2H,NCHz)
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'3CNMR(CDCl3,100.54MHz)
6,J(Hz)

15.6(C-3),28.8(C-8),29.7(C-7),30.9
(C-2),49.8(C-4),74.0(t,'JcH=149.8,
C-1),104.9(C-6),171.4(C-5)

16.1(C-3),17.1(C-8),30.6(C-2),31.8
(C-7),32.3(C-9),50.7(C-4),72.7(t,

'･ﾉbH=145.3,C-1),99．8(C-6),168.8
(C-5)

17.9(C-3),40．4(C-4),42.2(C.2),67.6

(t,』ﾉbH=143.4,C-1),123.7(C-7),
131.6(C-6),134.8(C-8),170.0(C-5)

39.4(C-3/4),47.8(C-2),63.2(C･1),
123.7(C-7),131.6(C-6),134.5(C-8),
169.7(C-5)

18.0(C-3),28.0(C-6),41．3(C-4),42.0
(C-2),67.3(C-1),179.1(C-5)

HRMS

M+,"2/z

C9H,3NO3
Calc.183.0896,
Foundl83.0886

C,0H,5NO3
Calc.197.1053,
Foundl97.1047

C,3H,5NO4
Calc.249.1002,
Found249.1017

C2,H,8N206
Calc.394.1165,
Found394.1147

C9H,6NO4c
Calc、202.1080,
Found202.1087

16.9(C-7),18.1(C-3),32.9(C-6),41．1C,0H,7NO4d
(C-4),41.9(C-2),67.5(C-1),174.6(C-5)

aSatisfactorymicroanalysesobtained:CO.30,HO.24,N士0.19.Exception:2c,C-0.40
bMeasuredinDMSO-tib.
cForMH+.

dEIMS:"I/2(%)=215(M+,1.8),167(100),152(49.6),139(55.3),114(46.3).

propyleneoxideandoxetane､4'51nCDC13atO-25｡C,
separatesetsofsignalsfbrfreeandMAD-complexedld
wereobserved,indicatingaslowornegligibleexchange
ofMAD.Fortheldcomplex,maximumdownfieldshifts
wereobservedfbrthehydrogensintheneighborhoodof
theoxetaneoxygenatom;+0.63and+0.57ppmfbrc"
and〃α"sOCH2,respectively,andnonefbrNCH2and
COCH2.Thisclearlyindicatedthatcomplexationofld
withMADhadoccurredattheetherfimction.Theld-

complexwasgraduallytransfbrmedintotheZd-MAD
complex・Incontrast,Zditselfwasfbundtocomplex
withMADatthecarbonylsiteasindicatedbythe
maximumdown-fieldshiftof+0.24ppmfbr6-CH2ad-
jacenttothelactamcarbonylgroup.

Therearrangementoflto2isoperationallysimple:a
mixtureoftheeasilyaccessibleoxetaneimideandthe
Lewisacidinchlorobenzenewasheatedinasealedtube,

fbllowedbyadditionofexcessofEt3N.Compounds2
arestableundernon-acidicconditions,andcanbepuri-
fiedbycolumnchromatographyandrecrystallizationto
affbrdthepureproducts.Compound2acanbeobtained
onapreparativescaleof8g(experimentalsection).Hy-
drolysisof2bydilutehydrochloricacidledtotheimide-
alcohols3inalmostquantitativeyields.

ThelRspectraofthepolymericproductsobtainedin
therearrangementoflashowedcharacteristicbandsas-
signabletoamideand/orimidegroups.Wearepresently
studyingthestructureofthepolymersfbnnedandthe
polymerizationmechanism.

CH2Cl2,Phq,andtoluenewerepurinedbydistillationfromCaHz
orBuLiunderadryN2atmosphere.BF3･OEtzandtrimethylsilyl
tri6uoromethanesulfbnate(TMSOTf)werepurifiedbyfractional
distillationinvacuounderadryNzatmosphere.Benzylthiolanium
hexanuoroantimonate(BnTA)waSpreparedaccordingtoLit.6;
yield:60%,mpll2-113｡C(Lit.6mpl21.5-122｡C).Methylalu-
miniumbis(2,6di-rerr-butyl-4-methylphenoxide)(MAD)wassyn-
thesizedaccordingtoLit.4andpurinedbyrecrystallizationfrom
hexaneunderaN2atmosphere;yield:60%・Commerciallyavailable
BPh3andMe3AlwereusedwithoutfiJrtherpurincation.

ColumnchromatographywascarriedoutonEMaluminiumoxide
90(70-230meshASTM).Allmeltingpointsareuncorrected・IR
spectra(Table2)wererecordedonaJASCOFTylR-31Rspectro-
meterinKBr.'Hand'3CNMRspectra(Table2)weremeasured
inCDq3usingTMSasanintemalstandardonJEOLJNMGX-
400,JEOLJNMFX-100SandJEOLJNMEX-500spectrometers.

Couplingconstants('JbH)wereestimatedfromlNEPTspectra,and
theassignmentoftheOCHzprotonsignalswerebasedonphase
sensitiveNOESYorNOEdifYerentialspectra:"/"α"stoCH3at
C-3inla,c-eandqxね"e9脚α20"αﾉpositionintheboat-typel,3-
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dioxaneringofZa-e.MassspectrawereperfonnedonaHITACHI
M-90massspectrometer(70eV)(Table2).

3-M2Ihy〃-〃hrhaI伽j吻碗eIhyﾉﾉoxαα"e(1a):

From2-(hydroxymethyl)-2-methylpropane-1,3-diolaccordingto
Lit.';yield:64%;mplO7-109｡C(acetone/Et20,1:1).

3,3-Bな〃hI加"加吻mahy"oxGMFIe(1b):

Frompentaerythritolasdescribedfbrla;yield:30%;colorless
needles;mp264-266｡C(toluene).[3,3-Bis(hydroxymethyl)oxetane;
bpl20-135｡C/0.3Torr(Lit.7bpl22-124｡C/0.15Tbrr).Ditosylate;
mplO8-110oC(precipitatedfromH2O)].

3-(MMq〃碗肋加ah)'ﾉﾉ-3-mα刎oxmα"e(1c):

From3-(hydroxymethyl)-3-methyloxetane｣(1.149,11.3mmol),
maleimide(1.009,10.3mmol),Ph3P(2,709,10.3mmol),diisopro-
pylazodicarboxylate(2.089,10.3mmol),andneopentylalcohol
(0.509,5.7mmol)inanhydTHF(80mL)accordingtoLit.8Chro-
matography(eluent,EtOAchexane,1:2)fbllowedbydistillation
invacuoafr.ordedacolorlesssemi-solid(0.479,25%);bp
120-160｡C/0.1Tbrr.CrystallizationfifomCHCl3/Et20gavecolor-
lessneedles;mp64-66｡C.

JMethyl-3-(su"mmidomethyl)oxetane(1d):
Asolutionof(3-methyl-3-oxetanyl)methylp-toluenesulfbnate''9
(10.00g,36.8mmol)inDMF(100mL)wasmixedwithanaqueous
(7.0mL)solutionofsuccinimide(4.01g,40.4mmol)andKOH
(2.27g,40.4mmol).Afterstirringat80｡Cfbr30minadditional
solutionsofsuccinimide(2.01g,20.24mmol)andKOH(1.14g,
20.2mmol)inHzO(3.5mL)wereadded.Stirringat80｡Cwas
continuedfbrfilrther30minandthenthesolventswereevaporated.
TheresiduewassuspendedinCHCl3andtheinsolublepartwas
removedbynltration.Distillationofthesolublepartgaveacolorless
semi-solid;bp95-100｡C/0.1Torr.Chromatography(eluent,
EtOAc)fbllowedbycrystallizationfigomCHzCl2/hexaneafIbrded
colorlessneedles(3.98g,59%);mplO5-106｡C.

3イG〃αr伽j助merhy"-3-''Iahy"xerα"e(1e):

From(3-methyl-3-oxetanyl)methylp-toluenesulfbnate(10.0g,
36.8mmol),glutarimide(5.41g,47.8mmol),andNaH(2.21g,60%
inmineraloil,55.3mmol)inasimilarmannertothatdescribedfbr

1d;yield:3.36g(46%);colorlessneedles;mp48-49｡C(THF/hex-
ane).

BridgedAcetalLactams2;GeneralProcedure:

Ina25-mLampuleequippedwithastopperwasplacedl(0.5g)
andtheampulewasrepeatedlyevacuatedandnlledwithNz.The
contentwasdissolvedinananhydsolvent(Tablel),ifnecessary,
bywanning,andthenasolutionofLewisacid(0.05equivtol,
Tablel)waschargedwiththehelpofahypodermicsyringeunder
aNzstream.Theampulewassealedandtheresultingsolutionwas
allowedtostandfbrl2hatthegiventemperature(Tablel).After
thereactionwasquenchedbyaddinganhydEt3N(0.1mL),the
cooledmixturewasdilutedwithCHzCl2(10mL).WhenMe3Al
wasusedasaLewisacid,asmallamountofinsolublematerials

whichseparatedwasremovedbyvacuumhltration・Afterthesol-

ventswereevaporated,theresiduewasdriedoverPzO5invacuo
at80｡CandthenanaliquotwassuljectedtoNMRanalysisfbr
detenniningtheproductratio.Purificationbycolumnchromatog-
raphy(elUent,CHzClz)gave2.

5,6-Be"zo-ﾉーme伽ﾉ-8,",3-diox(zzqrricyc"[5.2.2.03'7)"庇α､‐
4-o"e(2a):

Fromla(0.50g,2.2mmol)andMe3AI(0.11mL,0.11mmol,in
hexane)inPhCl(2.0mL)atl20｡Cfbrl2h(Tablel,entryl2);
yield:0.48g(96%).Inthepreparativescaleexperimentstarting
fifomla(8.00g),2awasobtainedascolorlessneedlesafterdeco-
lorizationwithchal℃oalibllowedbycrystallizationfromCHzCl2/
hexane;yield:7.30g(91%);mpl72-174｡C.

SYNTHESIS

,6-Be"zo-ﾉﾔﾙI加/jPM加m"hy"-8,",3-<foxazα"仰山[5.2.2.03'71-
"“c(z"-4-ojze(2b):

Fromlb(0.75g,2.Ommol)andTMSOTf(0.23mL,0.10mmol,in
PhCl)inPhCl(22,5mL)atl30｡Cfbrl2h;yield:0.56g(75%);
colorlessplates;mp235-236｡C(CHzCl2/hexane).

/-Melbylb8,",3-diりxazα"町刺5．2.2.03'7]""庇"-3-e"-4-o"e(2c):
Fromlc(150mg,0.82mmol)andBnTA(17mg,0.04mmol)in
PhCl(1.1mL)atl20｡Cfbr24h;yield:110mg(73%);colorless
needles;mp78-79｡C(CHCl3/Et20).

I-ME伽I-8,",3-<加xazα"jcyclO[5.2.2.03'7]""庇cα"-4-o"e(2d):

Fromld(2.0g,10.9mmol)andTMSOTf(1.26mL,0.55mmol,in
PhCl)inPhCI(8.0mL)atl20｡Cfbr3h;yield:1.67g(84%);
Colorlessneedles;mplOO-101｡C(CH2Clz/hexane).Itssensitivity
towardsmoistureOftencausedhydrolysisto3dthroughoutthe
purincation.

ﾉ-Mer伽-9,ﾉ2,3-diOxazα"岬吻[6.2.2.03,8]吻血c'z-4-o"e(2e):

Fromle(0.5g,2.5mmol)andTMSOTf(0.29mL,0.13mmol,in
PhCl)inPhCl(2.0mL)afl20｡Cfbrl2h;yield:0.42g(84%);
colorlessplates;mpll3-114｡C(CHzCl2/hexane).

HydrolysisofBridgedAcetalLactams2;GeneralProcedure:
Thehydrolysisof2(eachO.1g)wascamedoutbystirringinTHF
(5mL)containingafewdropsoflNHClatOor25｡Candwas
completeatleastwithinO.5h.AilMterevaporationofthesolvents,
thealcohols3wereobtamedinnearlyquantitativeyields・Moisture-
sensitive2dwashydrolyzedmboilingaqueousTHF(3mL)fbr
3h.Asanexception2cgaveacomplexmixture,whichprobably
containedHCladducts.

2-Merhy〃〃伽ﾙα"”吻碗α伽ﾉ〃叩“2－ﾉ,3-dM(3a):Colorless
plates;mpll7-118｡C(CH2Cl2/CCl4).

2,2-B"(p加尚αﾉ伽i""12伽"〃叩α"2－ﾉ,3-dio/(3b):Colorlessneedles;
mp223-225｡C(THF),

2-MMGIM-2-<"cc加加j吻加α伽ﾉ〃叩α"2－ﾉ,3-diり/(3d):Colorless
plates;mplO6-107｡C(CH2Cl2/hexane).

2-(G伽αr伽j吻加2伽ﾉﾉ-2-"12"わ『叩α"2－ﾉ,3-dioノ(3e):Colorless
needles;mplO7-108｡C(CHzdz/hexane).

7腕α"【加r”んα"kDr.Nm肋hTh"政aqfG"Pharmace""Cg/U"i-

ye耐〃/br400-MHZ"MR"1e""e"Ie"心α"d"e"rαα"o"〃Ihe
"MR"ecrm、捌jswo'･"w"s""orIedi"""Iby(zGm"!-i"4"
/brscie""cR""'℃ｶﾊ0m伽M腕航ぴげEddcα"o",Scie"ce,
"or"α"dC測加req""<z".

(1)Motoi,M.;Sekizawa,S.;Asakura,K.;Kanoh,S.Po"碗.よ
1993，2夕，1283.

(2)Motoi,M.;Noguchi,K・;Arano,A.;Konah,S､；Ueyama,A.
8脚".Che碗.Soc.〃".1993,66,1778.
Motoi,M.;Saito,E.;Kyoda,S.;Takahata,N.;Nagai,S・；

Arano,A､PC{W'1.JJ991,23,1225.
Motoi,M.;Nagahara,S.;YOkoyama,M.;Saito,E・；Nishimu-
ra,O､；Kanoh,S.;Suda,H.B""・Che碗.Soc.〃".1989,62,
1572,andreibrencescitedtherein.

(3)Corey,E.J.;Raju,N.亜"αhe‘加"Le".1983,24,5571.
(4)Maruoka,K.;Itoh,工;Yamamoto,H.J.""t.Chem.Sbc.1985,
ノ07,4573．

Adachi,T;Sugimoto,H.;Aida,T;Inoue,S､MtzcrowoleczdIEF
1993,26,1238.

(5)Takeuchi,D.;Aida,工Macromo伽"伽1996,29,8096、
(6)Endo,T;Uno,H.J.Poか碗.Sci.:Polym.Le".Edl985,23,
359.

(7)Vandenberg,E・J.;Mullis,J.C.;JuvetJr.,R.S.JbPol)"71.Sci｡:
P"!4:Pol)"".C""1.1989,27,3083.
(8)Walker,M.A.J.O咽.qm.1995,60,5352.
(9)Kawakami,Y.;Takahashi,K.;Hibino,HMMacromO""/"
1991,24,4531.


