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In oontrast to adamantane whlah IS highly symmetrloal and achlral, its lso- 

mar triayoloC4.4.0.0 3*81deoane (rtulstanea) ') CloH16 has a unfque symmetry (D2) 

and Is ahlral, being aomposed from five boat&o= cpalohexanes whlah are all 

tulsted in the same sense. Slnae various derlru~lres ot adamantane have been 

prepared for the studies of their biologloal aotlritles, the same line of lnves- 

tlgatlon has been undertaken in this laooratory, and the synthesis as we12 as 

the determination of the absolute oonfiguration of optlaally aotive Vwlstanea 

Nell be reported In this oommunlaatlon. 

The synthetlo route of Whitlock, Jr. la) was modified SO as to give the 

ketooarboqllo aaid (IIa)** suitable ior the optloal resolution as well as the 

eluoldatlon o? the absolute oonflguratlon. 

The racemlo bloyollc glyool (I) prepared iolloning the prooedure of 

Whitlook, Jr.la) was treated wlth ohromlc anhydride In aoetio sold to afford the 

raoemlo ketoaarboxyllo acid (IIa). m.p.86-87.. Several trials indioated that 

the oinahonldlne salt was satisiaotory ?or sucaessiul optioal resolution of 

(IIa), and the optlaally active (IIa), so obtained, m.p.81-81.5'. [a]E5 -37.7' 

(2. 0.850 in EtOH) ua8 oonverted Into the methyl ester (IIb). b.p.120.121*/s mm, 

ng4 1.4883, Ccrl~5 -29.3' (2, 0.734 in EtOH). 

* M. Nakasakl. K. Naemura and K. Adaohi, Abstraats III, 21st National Meeting 
of the Chemlaal Society of Japan, Osaka, Japan, M&rah 1968, p 1466. 

l * The 
all 

racemla series of compounds were prepared by the same procedures, and 
new compounds reported In this communloatlon had the requisite spectral 
analytical characterlstlos. 
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&*cH,, Ho &2c02R- <&2x - 
(111) R=E (1118) X=CO2Me 

(IIb) R-Me (IIIb) X-CH2OH 

(n’s) X=OH 

(IVb) X=OMs (V) (VI) 

43-s [$I 
(VII) (Va! 

Refluxlng tith ethylene glyool and ptoluenesulfon'lo acid in benzene oon- 

verted (IIb) into the Beta1 ester (XIIa), b.p.120-121'/2 mm. nD 21 1.4878. [a]2,0 

-62.9’ (2, 0.898 In EtOH), which was reduoed ulth lithium alumlnlum hydride to 

give the ketal aloohol (IIIb), b.p.122123*/2 mm, nE1 1.4973, CCZ~~ -44.5’ (2. 

0.866 In EtOH). 

After the protective group was rmoved ulth diluted sulfuric acid, the 

resulted keto aloohol (IVa), b.p.125*/2 II, nr 1.5032, Cali -44.4’ (2, 1.042 

In ZtOH) was treated with mesyl ohlorlde and pyrldine to afford the keto mesy- 

late (IVb) which, wlthout further purlfloatlon, was refluxed with sodium hydride 

In dloxane to give the trloyollc ketone (VI (campho-like odor). 

After purification by chromatography and sublimation, the ketone (V) melted 

at 186188' (raoemlor 1n.p.198-199.5*)~~), and showed a positive optical rota 

tlon, [al:3 +412* (2, 0.656 In ZtOH). Reaction of the ketone (V) with ethanedl- 

thlol and boron trlflnorlde yielded the thloketal (VI), CCXI~~ +308' (2, 0.536 in 

C!RC13). the desulfurlzatlon of which wlth Raney nickel In refluxlng ethyl ace- 

tate gave orystalllne (+)-ttistane (VII), m.p.162-163. (racemlc: m.p.163 

164.8*)la), [a12,2 +414' (2, 0.489 In EtOH) whose oamphofillke odor and great 
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rolatlllty are very Charaoterl8tlo. 

Iri6.’ 2 

Applloatlon of the Ootamt rule 2) to the lntemedlate bloyalio keto carboq- 

llc said (IIa) nhloh show8 strong17 pomltlre Cotton eifeat (Flu. 1) aeslgtm the 

abeolnte ooniiguration (IIa) to thlr keto oarboqlla aoid. This Is further map 

ported br the positive Cotton ourve with ertraordlnarll~ large amplitude (Fig. 

2) exhibited by the trloyallo ketone (VI. The qolohexanone moiety whloh 18 

lndloated by shadow in the projeotlon formula (Va) ha8 a typioal l rlght-handedw 

twist boat rorm and Is expected to show dispersion curve of dl8tinotlre ampll- 

tude aacordlng to the emplrloal rule of DJerarsl and Klyne 9.4). 

These rlndlngs lndloate that (+)-twletane ha8 the l b.¶olute oonflguratlon 

(VII) and four equivalent as~etrlaal oarbon atoms have the Sloonrlguratlons5). 

ASa hydrocarbon, optloally aotlve ttiatane shor an abnomlly large optl- 

cal rotation ([$I +570'), and the large dlsorepansy between the observed value 

and the value (C61 +140*) aaloulated acoordlng to the Brerrster'a rsymmetrlo acti 

tormatlon mode16) suggests the lmportanoe of the *permoleoular erreots *') in 

assigning the absolute winfIguratIon in rigid system e.g.,norbornane ') and 
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ttie.ane on the brrrls of the OOniO~tlOMl a6ymIaetI-y ml% 
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