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Abstract

Diamantane is a hydrocarbon whose carbon framework is a part of diamond lattices. Acylative

ring expansion of l- and 4-diamanatanecarbaldehydes using benzoyl trifluoromethanesulfonate and

trifluoromethanesulfonic acid yielded 10-hydroxyhomodiamant-9-yl benzoate and 7-hydroxy-

homodiamant-8-yl benzoateo whose skeletal sffuctures are sttme as pentacyclo[8.3.1.fJt.gzJ.geJzy

tetradecane.

SynthesisofDisubstitutedIIomodiamantanesbyAcylativeRingExpansionUsing

BenzoylTrifluoromethanesulfonate
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Abstract

Diam antaneisahydrocarbonwhosecarbonBam eworkisapartofdiamondlattices･Acylative

rlngexpansionof1-and41diam anatanecarbaldehydesuslngbenzoyltrifluoromethanesulfonateand

trifluoromethanesulfonic acid yielded 10-hydroxyhomodiam antl91yl benzoate and 71hydroxy-

homodiam ant-8-ylbenzoate,whoseskeletalstructuresaresameaspentacyclol8･3･1･14･13･02,7･06,12]-

tetradecane.

Introduction

DiamondlatticesarebuiltupbyfuSingofthecarbonfram eworkofadamantane(1:

tricyclol3.3.1.13,7]decane).1-9 Fusing two molecules of adamantane forms diam antane (3:

pentacyclo[7.3.1.14,12.02,7.06,11]tet,adec弧e).AhydrocarbonwithadditionalCH2intoadamantaneis

calledhomoadamantane(2:tricyclo【4.3.1.13,8]undecane).Inprinciple,ringenlargementofdiam antane

can derive two isomers,homodiam antane (4:pentacyclo[8.3.1.14P.02,7.06,12]tetradecane) and

isohomodiam antane (5: pentacyclo[8.3.1.14,13.02,A.06,12]tet,adecane). The preparation and

functionalizationofelegantstructuresofthesediam ondoidhydrocarbonshavefascinatedchemists･lJ

Recentlytheinterestindiam ondoidstructureshasbeenrenewedbyapplicationinmaterialscience,10･ll
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polymer science, I 2-1 5 and medicinal chemistry. I 6

Among the diamondoid hydrocarbons, the chemistry of adamantane (1), homoadamantane (2),

and diamantane (3) has been extensively developed. However reports of the synthesis of

homodiamantane derivatives have been limited.lT-le Reaction of l-adamantanecarbaldehyde with

benzoyl trifluoromethanesulfonate,20'2l which is known as a sfiong acylative reagent, was reported to

afford 3-hydroxyhomoadamant-4-yl benzoate via carbocation intermediates. This product has been

converted into a variety of disubstituted homoadamantane derivatives. In the case that the acylative

applied to diamantane derivatives, disubstituted homodiamantane/isohomodiamantanering expansion is applied to diama

derivatives are expected to be produced. We now report the synthetic results of homodiamantane

derivatives with two functional groups by application of acylative ring expansion using benzoyl

trifl uoromethanesulfonate.

Scheme 1. Structures of diamondoid hydrocarbons.

polymerscience,12-15andmedicinalchemisby･16

Am ongthediam ondoidhydrocarbons,thechemis廿yofadamantane(1),homoadamantane(2),

and diam antane (3)hasbeen extensively developed.Howeverreportsofthe synthesisof

homodiamantanederivativeshavebeenlimited.17-19 Reactionof1-adamantanecarbaldehydewith

benzoyltrifluoromethanesulfonate,20,21whichisknown asastrongacylativereagent,vVasreportedto

afford3-hydroxyhomoadamant-4-ylbenzoateviacarbocationintemediates･Thisproducthasbeen

convertedintoavarietyofdisubstitutedhomoadam antanederivatives･ Inthecasethattheacylative

rlngexpansionisappliedtodiam antanederivatives,disubstitutedhomodiam antane/isohomodiamantane

deriVativesareexpectedtobeproduced･ Wenowreportthesyntheticresultsofhomodiamantane

derivativeswithtwofunctionalgroupsbyapplicationofacyhtiverlngexpansionuslngbenzoyl

廿氾uoromethanesulfbnate.
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Scheme1.Structuresofdiam ondoidhydrocarbons.

Resultsanddiscussion

Syntheticschemeissum marizedinFigurel･Amixtureof1-and4ldiam antanecarboxylic

acids(6aand6b)waspreparedaccordingtotheliteratureprocedure.17 Reductionofthecarboxylic

acidbyLiAIH.affordedamixtureofI-diamantanemethanol(7a)17,18and4-diam antanemethanol(7b),
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of which careful recrystallization from benzene gave pure 7b, although recrystallization of a mixture

containing relatively abundant 7a gavecolorless crystals containing both the alcohols.

scheme for the prep4ration of homodiam4ntane

9b

derivatives using acylative

Oxidation of a mixture of alcohols :7a and 7b (8:2) with pyridinium chlorochromate produced

corresponding carbaldehydes 8a18 and 8b,t* whose ring expansion using benzoyl trifluoromethane-

sulfonate with trifluoromethanesulfonic acid gave hydroxyhomodiamantyl benzoates 9a and 9b.

Chromatographic separation of the product mixture afforded a mixture of unchanged carbaldehydes 8a

and 8b and carboxylic acids 6a and 6b in 25% yieldin addition to both benzoates 9a Ga%)and 9b (2%).

Presumably, the carboxylic acids were formed by air oxidation during aqueous work-up and/or

chromatographic punfication. Significantly larger amount of staning material was recovered than in

arylative ring expansion of l-adamantanecarbaldehyde, which suggests that diamantane is more robust

than adamantane to ring expansion.

ofwhichcarefulrecrystallizationfiombenzenegavepure7b,although recrystallizationofamixture

contaimingrelativelyabundant7agavecolorlesscrystalscontainingboththealcohols･

COOH

掛 ･

CHO +

6b

CHO

CH20H +

3 1)PhCOOSO2CF31

2 2)CF3S,93H
3)H20

9b

Figurel･SyntheticschemeforthepreparationofhomodiamantanederivativesuslngaCylativermg

expansion.

oxidationofamixtureofalcohols7aand7b(8:2)withpyridhium chlorochromateproduced

correspondingcarbaldehydes8algand8b,18whosenngexpansionuslngbenzoyltrifluoromethane-

sulfonatewith trifluoromethanesulfomicacidgavehydroxyhomodiamantylbenzoates9aand9b･

chromatographicseparationoftheproductmixtureaffordedamixtureoftmchangedcarbaldehydesSa

and8bandcarboxylicacids6aand6bin25%yieldinadditiontobothbenzoates9a(54%)and9b(2%)･

presumably,thecarboxylicacidswereformedbyairoxidationduringaqueouswork-upand/or

chromatographicp血flCation･Signi丘Cantlylargeramountofstartingmaterialwasrecoveredthan in

acylativenngexpansionof1-adam antanecarbaldehyde,whichsuggeststhatdiam antaneismorerobust

thanadam antanetoringexpansion･

25



l-Diamantanecarbaldehyde (8a) has possibility of the formation of two isomers (9a and 9c) by

acylative ring expansion shown in Figur e 2.20 The reaction with benzoyl trifluoromethanesulfonate and

trifluoromethanesulfonic acid would produce diamantylmet$ cation 130 and reuurangement by path a

would yield carbocation 1,4a, which is expected to afford 9a by addition of water. The other possible

produc! 9c, has the same carbon skeleton as 5 and can be formed through path b. Compounds with the

structure of isohomodiamantane 5 have never been synthesized. This hydrocarbon 5 and its derivatives

remain challenging compounds in synthetic chemisW. In the present worh the former isomer (9a) was

obtained selectively in experiments. This selectivity suggests that carbocationic intermediate 14a is

much more stable than intermediate 14c.

1-Diamantanecarbaldehyde(8a)haspossibilityoftheformationoftwoisomers(9aand9C)by

acylativenngexpansionshowninFigure2･20 Thereactionwithbenzoyltrifluoromethanesulfonateand

trifluoromethanesulfonicacidwouldproducediamantylmethylcation13,andrearrangementbypatha

wouldyieldcarbocation14a,whichisexpectedtoafford9abyadditionofwater･Theotherpossible

product,9C,hasthesamecarbonskeletonasSandcanbefomedthroughpathb･ Compoundswiththe

structureofisohomodiamantane5haveneverbeensynthesized.ThishydrocarbonSanditsderiVatives

remainchallengingcompoundsinsyntheticchemistry･Inthepresentwork,thefomerisomer(9a)was

obtainedselectivelyinexperiments.Thisselectivity suggeststhatcarbocatiomiCintemediate14ais

muchmorestablethanintermediate14C.

OCOPh

OH

14a 9a

残 敵 io,Hh一 駅 ｡,h
14C 9¢

Figure2･Possiblereactionmechanismoftheacylativenngexpansionof1-diamantanecarbaldehyde8a･

Base-catalyzedhydrolysisconverted9aand9bintolOaandlob,quantitatively(Figure3)･

10aandlobwereisolatedaspureformsin82% and83% yieldsbyrecrystallization･ Pinacol

rearrangementoflobinpyridinecontaihingp-toluenesulfonylchlorideatroomtemperaturefor16days

affordedamixtureofthestartingmaterial(lob)andketonellb,whichcouldbeseparatedby

chromatographyonSiO2tOaffordpurellbascolorlesscrystalsin42%yield･Reductionofllbgavethe
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corresponding alcohol (12) in a good yield.

The other diol (10a) was reacted under similar conditions, but polymeric products were

yielded" no evidence of the formation of lla being obtained by NMR analysis.

Figure 3. Synthetic scheme for reactions of homodiamantane derivatives

Conclusion

In summary, acylative ring expansion of 1- and 4-homodiamantanecarbaldehydes (8a and 8b)

uslng benzoyl trifluoromethanesulfonate with trifluoromethanesulfonic acid resulted in the formation of

the disubstituted homodiamantanes (9a and 9b). The pinacol rearrangement of lOb produced ketone

11b. Ketone lla and benzoate 9c with isohomodiamantane sfiucture 5 were not formed either by the

acylative ring expansion of 8a or by the pinacol realrangement of 10a.

co汀eSpOndingalcohol(12)inagoodyield･

Theotherdiol(10a)wasreactedundersimilarconditions,butpolymericproductswere

yielded,noevidenceoftheformationofllabeingobtainedbyNMRanalysis･

9a

9b

KOH

MeOH一日20

KOH

MeOH-H20

享 …二 三 章二
HOOH

10b

〟-TsCl

Pyridine

Figure3･Syntheticschemeforr早aCtionsofhomodiamantanederivatives

Conclusion

lnsummary,acylativeringexpansionof1-and4-homodiamantanecarbaldehydes(8aand8b)

uslngbenzoyltrifluoromethanesulfonatewithtrifluoromethanesulfonicacidresultedintheformationof

thedisubstitutedhomodiam antanes(9aand9b). Thepinacolrearrangementoflobproducedketone

llb. Ketonellaandbenzoate9cwithisohomodiamantanestructure5werenotformedeitherbythe

acylativerlngexpansionof8aorbythepinacolrea汀angementOflOa･
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Experimental Section

Melting points are uncorrected. NMR spectra were recorded on 400 and 270 MHz

instruments. IR spectra were obtained by using an FT:IR spectrometer. Elemental analyses were

performed by the Microanalytrcat Center, Kyoto University, Kyoto. Anhydrous solvents were prepared

by standard procedures. Amixture of 1-diarnantanecarboxylic acid (6a) and 4-diamantanecarboxylic acid

(6b) was prepared according to literature procedures." Other commerciatly available reagents were of

reagent-grade quality and used as received.

Reduction of a mixture of l-diamantanecarboxylic acid (6a) and 4-diamantane carborylic acid

(6b)

Amixture of 6ar7'r8"22'23 ffid6br7'rs'23 (1.89 g, 8.13 mmol) in dry TFIF was dropwise added to a

suspension of LiAII{4 (566 mg, 14.9 mmol) in dry,THF and the mixture was stirred for 30 min and

refluxed for 4.5 h. The solution was cooled to room temperature, and the reaction was quenched by

addition of water. The organic layer was washed with 10% NaOH and water and dried (MgSO+). The

resulting mixture was filtered. Removal of the solvents gave colorless crystals. Purification by

chromatography on SiOz using hexane-ether (1:1) afforded a mixture of 7a andTb (2:1) as colorless

crystals (1.1ag, 64oh). Recrystallization from benzene gave a small amount of 7b as colorless crystals

(75 mg).

7a:2a'2H NNm, (270 MH z, cDCr3)6 1.40-1.82 (m, 17H), l.9z (m, tH), 2.01 (br{ .r: 13,0

Hz,2H),3.60 (s,2H).

7b: mp 192.4-193.5 oC; R (KBo 3210, 2876,1054, 1046, 1030 cm-r; tH NMR (400 MHz,

CDCI3) 61.26(brs, lH), 1.47 (t ,J:2.9H2,6H),1.68 (brs, 3H), I  .73 (t ,J:2.9H2,6H), 1.77-185 (m,

4H),3.25 (s ,2H);  t 'CNN,m.( l00MHz,CDCL)625.7 (CH),32.5(C),37,2(3CH),37.5 (3CH),37.8

ExperimentalSection

MeltingpointsareunCorrected･ NMR spectrawererecordedon400and270MHz

instnmentsIIRspectrawereobtainedbyuslngan FTIIRspectrometer･Elementalanalyseswere

performedbytheMicroanalyticalCenter,KyotoUniversity,Kyoto･A血ydroussolventswer?prepared

bystandardprocedures.Amixtureof1-diamantanecarboxylicacid(6a)and4ldiamantanecarboxylicacid

(6b)wagpreparedaccordingtoliteratureprocedures･17Othercommerciallyavailablereagentswereof

reagent-gradequalityandusedasreceived･

Reductionofamixtureof1-diamantanecarboxylicacid(6a)and4-diamantanecarboxylicacid

(6b)

Amixtureof6a17,18-22,23and6b17,18,23(1.89g,8.13mmol)indryTHFwasdropwiseaddedtoa

suspensionofLiAIH4(566mg,14.9mmol)indryTTU andthemixturewasstirredfor30minand

refluxedfor4.5h.Thesolutionwascooledtoroomtemperature,andthereactionwasquenchedby

additionofwater.Theorgamiclayerwaswashedwith10%NaOHandwateranddried(MgSO4)･ The

resultingmixturewasflltered･Removalofthesolventsgavecolorlesscrystals･Purificationby

chromatographyonSiO2usinghexane-ether(1:l)affordedamixtureof7aand7b(2:1)ascolorless

crystals(1.14g,64%),Recrystallizationfiombenzenegaveasmallamountof7bascolorlesscrystals

(75mg).

7a:24･251HNMR(270MHz,CDCl3)81.4011.82(m,17H),I.92(m,lH),2.01(brd,J-13･0

Hz,2H),3.60(S,2H).

7b:mp192.4-193.5oC;R (KBr)3210,2876,1054,1046,1030cm-1;lHNMR(400MHz,

CDC13)81.26(brs,lH),1.47(I,∫-2.9Hz,6H),1.68(brs,3H);1･73(t,∫-2･9Hz,6H),1･77-1･85(m,

4H),3.25(S,2H);13cNMR(100MHz,CDC13)825.7(CH),32.5(C),37.2(3CH),37･5(3CH),37･8
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7-Ifydroxyhomodiamant-8-yl benzoate (9a) and 10-hydroxyhomodiamant-9-yl benzoate (9b)

9a and 9b were prepared by a general procedure of acylative ring expansion described in the

literature.2O A solution of a mixtur e of 7a and 7b2a'25 1S:Z; (8.02 g, 36.7 mmol) in dry CHzClz (50 mL)

was added to a stirred suspension of pyridinium chlorochromate (11.99, 55.1 mmol) cooled by water

bath under nitrogen atnosphere. The mixture was stirred for 13 h at room temperature and passed

through florisil using dry ether. Careful evaporation of the solvent gave a mixture of

l-diamantanecarbaldehyde (8")t* and 4-diamantanecarbaldehyde (8b)t* as colorless crystals (7,19 g,

g}yo), which were used for further experiments without purification, since they are oxidized easily to

carboxylic acids by air.

8a: lHNI\m, (2701vft12, CDCIa) 6 1.50-2.00 (m, l7H),2.04 (brs, 2H),9.36(s, 1H).

8b: lHNMR(400MH2, CDCI3) 6 1.69 (d"l :3.4H2,6H), 1 .72(brs,3H), I  .75 $,J:3.0H2,

6H), 1.83 (m, 1H), 1.90 (brs, 3H),9.40 (s, 1H).

A solution of 8a and 8b (7.1g g) in dry CC14 Q2.4 mL) was dropwise added to a solution of

PhCOOSO2CF32T (7.30 mL, 11.0 g,43.4 mmol) in dry CCl4 Q2.4 mL) cooled by ice-water bath under

nitrogen atmosphere. After stirring for 15 min, CF3SO3H (7.31 mL, 14.4 g,82.6 mmol) was dropwise

added. The mixture was stirred for 10 min, and then water (40 mL) was dropwise added. The resulting

mixture was diluted with ether. The organic layer was washed with 5% NaHCOT and 10% NaCl and

dried (MgSOa). The solvent was removed by evaporation to give a pale yellow oil, whose pryification by

SiOz column chromatography afforded 9a as colorless crystals (6.069, s4%)using hexane-ether (9:1)

and 9b as colorless oil (204 mg,2%) using hexane-ether (7:3).

(3CH2),39.8(3CH2),73.3(CH2).An al.CalcdforC15H220;H,10･16;C,82･52;Found,H,10･10;C,

82.26.

7-Ⅱydroxyhomodiamant-81ylbenzoate(9a)and10-hydroxyhomodiamant-9-ylbenzoate(9b)

9aand9bwerepreparedbyageneralprocedureofacylativermgexpansiondescribedinthe

literature.20 Asolutionofamixtureof7aand7b24,25(8:2)(8.02g,36.7mmol)indryCH2Cl2(50mL)

wasaddedtoastirredsuspensionofpyridinium chlorochromate(11･9g,55･1mmol)cooledbywater

bath uhdernitrogenatmosphere･Themixturewasstirredfor13hatroomtemperatureandpassed

through florisiltlSing dry ether.Carefulevaporation ofthe solventgave a mixture of

1-diamantanecarbaldehyde(8a)18and4-diamantanecarbaldehyde(8b)18ascolorlesscrystals(7･19g,

90%),whichwereusedforfurtherexperimentswithoutpurification,sincetheyareoxidizedeasilyto

carboxylicacidsbyair.

8a:lHNMR(270MHz,CDC13)81.5012.00(m,17H),2.04(brs,2H),9･36(S,1H)･

8b:lHNMR(400MHz,CDC13)81.69(d,J-3.4Hz,6H),1･72(brs,3H),1･75(t,J-310Hz,

6H),1.83(m,1H),1.90(brs,3H),9･40(S,lH)･

Asolutionof8aand8b(7.19g)indryCC14(12.4mL)wasdropwiseaddedtoasolutionof

phCOOSO2CF321(7.30mL,ll.0g,43.4rrmol)indryCC14(12.4mL)cooledbyice-waterbathunder

nitrogenatmosphere.ARerstimingfor15min,CF3gO,H(7･31mL,14･4g,82･6mmol)wasdropwise

added.Themixturewasstirredfor10min,andthenwater(40mL)wasdropwiseadded.Theresulting

mixturewasdilutedwithether.Theorganiclayerwaswashedwith5%NaHCO3and10%NaCland

dried(MgSO4).Thesolventwasremovedbyevaporationtogiveapaleyellowoil,whosepmiacationby

siO2COlum nchromatograbhyafforded9aascolorlesscrystals(6･06g,54%)usinghexane-ether(9:1)

and9bascolorlessoil(204mg,2%)usinghexane-ether(7:3)I
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9a:mp125.01126.0oClfrombenzene-hexane(2:8)];IR(KBr)3484,2897,1704,1292,709

cmll;1HNMR(400MHz,CDC13)81.44-1.61(m,4H),1.67-1.79(m,6H),1･86-2･01(m,3H),2･04(m,
■

2H),2.23(brs,1H),2.29(brs,1H),2.38(brd,J-11･7Hz,1H),2･47(m,1H),2･52(brd,J-12･7Hz,

lH),5.23(dd,J-10.3,3.4Hz,1H),7･44(dd,J-7･3and7･3Hz,2H),7･56(t,J-7･3Hz,1H),8･04(d,

J-7.3Hz,2H);13cNMR(100MHz,CDC13)825.8(CH),27.7(CH),34･1(CH2),34･2(CH2),36･9

ヽ
(cH),37.9(CH2),38.3(CH2),39.10(CH),39･13(CH),39･4(CH),39･5(CH2),40･8(CH2),41･7(CH),

76.6(C),82.6(CH),128.3(2CH),129.5(2CH),130･6(C),132･9(CH),166･0(C)･An al･Calcdfor

C22H2603;H,7.74;C,78.07;Found,H,7.77;C,77.79.

9b‥IR(KBr)3478,2909,1714,1274,711cmll;lHNMR(400MHz,CDC13)81.68-1.89(m,

13H),1.95(brs,3H),2.01(dd,J-13.6,4.8Hz,1H),2･37(brs,1H),2･45(brd,J-13･6Hz,lH),2･54(m,

1H),5.13(m,1H),7.45(dd,J-7.8'and7.8Hz,lH),7.57(t,J-7･5Hz,1H),g･06(d,J-7･5Hz,2H);

13cNMR(100MHz,CDC13)826.7(CH),36.4(CH),37.2(CH)‥37･7(CH),37･9(CH2),38･3(CH2),

38.8(CH),39.8(CH),40.2(CH2),40.3(CH2),40･5(CH2),43･0(C_H),43･8(CH2),72･2(C),82･0(CH),

128.3(2CH),129.5(2CH),130.4(C),132･9(CH),･166･3(C)･

Homodiamantane-7,8ldiol(10a)

9a(1.26g,3.73mm ol)wasaddedtoastirredsolutionofKOH(1･04g,18･5rrmol)in90%

MeOH(70ml).Thesolutionwasrefluxedfor4hrs.Themixturewaspouredintowaterandextracted

withCHC13.Theorganiclayerwaswashedwith 10%NaClanddried(MgSO4)･ Thesolventwas

evaporated,andrecrystallizationoftheresiduefromtoluene-hexanegavelOaascolorlesscrystals(714

mg,82%):mp210･0-210･8℃;IR(KBr)3362,2902,1038,991cm-1;lHNMR(400MHz,CDC13)8

1.48-I.64(m,7H),1.74(brs,3H),1.83-1.92(m,2H),1.93-2･04(m,4H),2･28(brs,J-12･7Hz,1H),

2.37(m,2H),2.61(S,lH),2.72(d,J-3.9Hz,lH),3.71(m,1H);13cNMR(100MHz,CDC13)825･9
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(cH),27.7(CH),34.3(CH2),34.4(CH2),36.9(CH2),37･1(CH),37･5(CH),38･9(CH),39･56(CH2),

39.60(CH),42.3(CH2),42.7(CH),77.5(C),78.6(CH).Anal･CalcdfわrC15H2202:H,9･46;C,76･88;

Found:H,9.56;C,70.03.

IIomodiamantane-9,10-diol(lob)

9b(4.87g,14.4rrmol)wasaddedtoastirredsolutionofKOH(2･42g,4･31mm ol)in90%

MePH(100mL).Thesolutionwasrefluxedfor11h.Themixturewasconcentrated･Theresiduewas

dilutedwithwateandextractedwithCHC13.Theorganiclayerwasdried(MgSO4). Thesolventwas

evaporated,andrecrystallizationoftheresidue&ombenzenegavelobaspaleyellowcrystals(2･79g,

83%):colorlesscrystals;mp187.2-188.4oCl&ombenzene-hexane(1:2)];IR(KBr)3342,2869,1445,

1041,1023cm~1;lHNMR(400MHz,CDC13)81.49(m,lH),1.57(m,lH),1.63-1･94(m,15H),1･97(S,

lH),2.29(d,∫-13.7Hz,lH),2.35-2.44(m,2H),3.69(m,lH);13cNMR(100MHz,CDC13)826･7

(cH),36.7(CH),37.5(CH),37.6(CH),37･9(CH),38･3(CH2),39･0(CH2),39･3(CH2),40･2(CH2),40･3

(cH2),40.8(CH)42.7(CH),45.1(CH2),73･0(C),78･2(CH)･Anal･CalcdfわrC15H2202:H,9･46;C,

76.88;Found:H,9.46;C,76.69.

Pinacolrearrangementofhomodiamantanel9,10-diol(lob)

Asolutionoflob(432mg,1.84rrmol)andp-toluenesulfonylchloride(349mg,1･83mm ol)

inpyridine(3.7mL)wasstirredatroomtemperaturefor16days･Themixturewaspouredintowater

andextractedwithether.Thecombinedorganiclayerwaswashedwithwaterand5%NaHCO3anddried

overMgSO4･Removalofthesolventgavecolorlesscrystals,whosepuri丘Cationbychromatographyon

siO2gavehomodiamantan -9-one(llb)18,19ascolorlesscrystals(166mg,42%)usinghexane-ether(8:2)

andlobascolorlesscrystals(220mg)usingether･
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llb:mp180.81181.5oC(&omhexane);IR(KBr)2878,1701,1021cm-1;lHNMR(400MHz,

cDCl,)81.64(brs,lH),1･72-1･94(m,16H),2･59(d,J-4･4Hz,2H),2･64(t,J-6･2Hz,lH);13c

NMR(100MHz,CDC13)826.5(CH),32.6(2CH2),35･7(CH),36･8(2CH),38･8(CH2),39･0(CH),39･4

(2CH),40.4(2CH2),47.4(CH),47.6(CH2),217･4(C)･Anal.CalcdforC15H200:H,9･32;C,83･29;

Found:H,9.57;C,83.24.

Homodiamantan19101(12)

Reductionofhomodiamantan 19-one(llb)(166mg,0.77mmol)withLiAIH4(18mg,0･47

mmol)indryetheryieldedcolorlesscrystals.Purificationbyrecrystallization&omhexanegave12as

colorlesscrystalsin66% yield･.mp131･2-131･SoC;IR(KBr)3274,2903,1437,1023cm･l;lHNMR

(270MHz,CDC13)81.39(S,lH),1.4611.57(m,3H),1･65-2･01(m,16H),2･44(m,lH),3･96(m,1H);

13cNMR(67.8MHz,CDC13)827.0(CH),30.2(CH2),36･65(CH2),36･74(CH),37･2(CH),37･4(CH),

38.6(CH),38.8(CH),39.2(CH2),40.4(CH2),40･9(CH2),42･2(CH),42･5(CHandCH2),76･6(CH)･

Anal.CalcdforC15H220;H,10.16;C,82.52;Found:H,10.43,C,87.86.
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