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The 4 symmetry group, typified by a lhree-bladed propeller, is represented in organic chemistry 

by only a handful of examples. While skew ethane, trimeric acetone peroxide, ’ cyclononane and same 

of its derivatives, 
2 

1,&g-t-, a, ~-cycladadecatriene,3 the trityl catian,4 and trimesitylbamne5 

possess 4 symmetry in at least one conformation, to our knowledge the sole known organic molecule of 

Ds symmetry which cannot equilibmte with achiml conformations is oll- pethydmtriphylene (I). 

Farina6 obtained this hydmcorbcm by high tempemture isomerization of a, isomer mixture prepared by 

hydmgenotion of dodecahydrotr$henylene. Resolution by a circuitous method has been reported,’ mdring 

(I) the orga4c molecule of highest symmetry ta be resolved into optical antipodes.* It has the unusual 

property of forming inclusion camgau&s with a variety of guest molecules,9 and Farina has abserved that 

Y-ray irrodmtton of trawpipefyiem 0s an inclusion campaund in crystalline (-)-(I) produced an optically 
-10 active isotoctic polpter. 

Because of the striking properties of (I), we have undertaken the preparation of functianalired 4 

relatives by stemoqeciflc routes. This mr reports the synthesis of the chiml triketone (II) by a 

miftc qproocb and the proof of its ail-&gk cfmfiguration by anr spectmscapy. 

The modily available” diketone (Ill), containing four asymmetric centers of est&lihed canfigu- 

mthm,12 woschosenrnstortingmoteriol. The first abfective was the canversion of the carbonyl grwpt 

to equatorlot carboxymethyl ridecholns, providing cm intermediate (N) with all the necessary cotbans and 

six contim oqemetrtc centers in ihe correct CanfIguration. 
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Initial efforts were directed toward diester (V). Wittig reaction of (III) with Ph,F=CHCOOR 

failed, however, and the Wadsworth-Emmons procedure, 
13 

even with excess reagent, gave only the mono- 

ester (VI). Moreover, this was formed as an equilibmtable mixture of two crystalline stereoisomers; 

apparently the trans-syn-trans backbone is no longer the most stable configuration in (VI) (in contrast to 

(III)) because of the 1,3-allylic strain 
14 

and at least one asymmetric center epimerires, rendering this 

approach unsuitable for synthesis of (N). Reformatsky reaction of (Ill) with ethyl bromoacetate, or bet- 

ter, the Rothke” procedure for addition of lithio ethyl acetate, gave diester (VII), and addition of 

ethoxyacetylene afforded (VIII) in good yield, but neither could be converted to (V), giving instead 

mixtures of endacyclic olefins, again presumably due to 1,3-allylic strain. 

0111) R = CHsCOOEt 

(VIII) R = C%C-OE, 

(IX) R=H 

An alternate, somewhat longer, mute to (IV) was successful. Sodium borohydride reduction of 

(Ill) gave a 4:4:1 mixture of the diequatorial, &equatorial-axial, and diaxial dials (IX). The first two 

were identified by hydrogenation to the known 
16 

saturated dials, while the third must be the remaining 

tmns-diaxial isomer. 
17 

The yield of this diaxial dial could be mised to 60 % by the use of potassium 

tri-sec-butyl bomhydride, but attempted displacements with seveml nucleophiles on the diaxial bis- 

mesylate led primarily to elimination. Reaction of the mesylates of the mixed diols with KCN in DMF 

gave an excellent yield of stereaisomeric dinitriles of gross structure (X). Reduction with diisobutyl 

aluminum hydride gave dialdehyde (Xl) as a 1:l mixture of stereoisomers; brief equilibmtion with potas- 

sium t-butoxide changed the rotio to about 4:l. Separation was accomplished more easily after bom- 

hydride reduction to diols (XII). The cmr spectrmn of the minor, more soluble, isomer showed two sig- 

nals for olefinic carbons, showing it to have the &-dihydmxy configuration, while the spectrum of the 

diacetate of the major stereaisaner displayed only seven signals, proving it to be one of the trans isomers. 

Since the dioxial dialdehyde can hardly be the predcminant isomer after equilibration, the major product 

must be the desired diequatorial isomer (XII). 

An alternative route to (Xl) began with addition of trimethyloxosulfoniun methylide to (Ill), af- 

fording the bis-epoxide (Xl II). Treatment with gaseous HCI gave chlorohydrin (XIV) which was followed 

by Collins oxidation to the chloroaldehyde (XV). Zinc-acetic acid reduction led to the same 4:1 mix- 
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