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Abstract: All-(E)-8,18-ethanoretiM1 was synthesizedfrom 2,2-dimet~kycMexatwne, and its binding 

experiment with opo-retinochrome q#or&d the new retinochrovnc ana@, whose qxin sh#i exhibitedftirly 

similartothotofthenawalretinochrome. 

It is well known that a retinal molecule is a chromophore of protein pigments such as rhodopsin, 

bactekrhodopsin, and ntinochr0me.t Recently, a number ofqorts have appeared on dealing with the 

synthesis of retinal analogs for bioorganic studies. 2 we also have synthesized some retinal analogs3 to 

clarify the photobleaching process of rhodopsin. 4 At this time, in onler to investigate the conformation 

annul the cyclohexene ring in the rcthmchrome chromophoxe, we describe here the synthesis of all-(Q-8,18- 

ethanatinal2, in which C8 and Cl8 positions in 1 arc connected by an ethylene group, and its interaction 

with ape-ntinochrome. 
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1 All-(E)-retinal 2 All-(E)-8,18-ethanoretinal 

The intiuction of ethoxycarbonylpqyl chain into the bketo esm enolate derived from 2,2di- 

methylcyclohexanone 3 followed by demethoxycarbonylation gave the keto ester 4, which was tnzated with 

ethyl acetate in the pnsence of lithium diisopropylamide &DA), followed by dehydration using thionyl 
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chloride to afford the diester 5 as an isomerlc mixture of double bond [endo:exo=2.4 1 by gas chromate 

graphy]. Fortunately, a Dieckmsnn condensation of 5 by the high dilution method using potassium 

r-butoxide and subsequent deethoxycarbonylation employing magnesium chknide gave the bicyclic ketone 

656 as a single isomer. ‘Dimethylsilylethynylation of 6 with trlmethylsllylethynylcuium (III) reagent? 

prepared from trhnethysilylethynyllithium and cuium (III) chloride in THF, afforded the alcohol 7 in quanti- 

tatlvely. Treatment of the adduct 7 with formic acid8 caused dehydration, desilylation, hydration and keto- 

enol isomerixadon at the same time to give the bicycle ketone 8,59 which has the same chromophore as 

@ionone. The condensation of 8 with ttietbyl phosphonoacetate using NaH provided the ester 9.59 The 

geometry of newly produced double bond was decided as (,!I) Finn the strong NOESY correlation between 

tY 
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9: R=C02Et 11: R=C02Me 
10: R=CHO 12: R=CHO 

a) NaH, (MeO)&O / CA, reflux. b) NaH, BrQ-I#O~t / 10% DMF-THF, xeflux, 
c) MgC!l#H@ / DMSO, 1 WC, d) LDA, AcOEt / THF, -78oC. e) SOCl, / pyridine, OOC, 
f) r-BuOK / xylene, mflux, g) TMS-Z-CeCla / THF, -78°C. h) 85% HC!O$I, reflux, i) NaH, 
(EtO)$(O)CHa~Et / 10% DMF-THF, refhut, j) LiAlI$ / EbO, r.t., k) MtQ /CH&la, 
r.t., 1) n-Bti, (EtO~P(O)CH#!H$=CHCO$4e / THF, -7S”-oOC, m) pnp. HPLC 

10-H and 18b-H in its NMB spectra. The conversion of 9 to the aklehyde 10 was achieved by LU 

reduction and subsequent MnO2 oxidation. The Emmons-Homer reaction of 10 with C5-phosphonate was 

cartied out using u-B&i to give the ester 11.59 in which the geometry of the 11.12 double bond was deter- 

mined as (,#I) from the coupling constant of 11-H signal in its NMR It is noteworthy that although we used 

CS-phosphonate as a mixture of double bond [ca. 1: l] in the condensation, the ratio of all-Q isomer in the 

pmducts incmaseddramarically [all-Q:(13Z)=ca. 7:1]. This msult indicated that the (132) isomer initially 

furmed isomer&d easily to the all-(E) isomer under the reaction conditions. The final transformation of 11 

to the corresponding aldehyde I2 was established according to the usual method by LiAlI-Ll reduction and 

MnO2 oxidation and the all-(E) isomer 259 was isolated in pure form by repeating the preparative HPLC in 

the dark. This strategy provides a flexible new route to the synthesis of bicyclic retlnals. 
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Subsequently, the bituling expuiment of 2 with ape-ntinochmme isolated fmm a squid eye tuxonhng 

to the mported method pmviouslylo was cat&l out in a 2% digitonin solution to affad the new artif&l 

mtinochnnne having the absorption maximum at 498 nm. The protonated Schiff base (PSB) of 2 with n-bu- 

tylamine was formed by the usual method. ‘Ihe absotption maxima and cqsiu shifts ofartifl& pigment and 

naturalretino&mmeamshowninTable. Allthevaluesofthenewredmduomeanalogateverycloseto 

those of natural retinochrome. These results suggest that the conftnmatlons of both chromophotes am almost 

same in the protein. 

Table. Absorption Maxima and Gpsin Shifts of Retinochromes. 

Chtomophoms Aldehydesa) PSBa) Retinochmmesb) 

5max/nm 2..max/nm Smax/nm 

All-(E)-8,18- 382 449 498 
ethanoletinal(2) 

All-(E)-retinal (1) 381 443 4% 

a) in methanol. b) in ethanol. 

Gpsin shifts 

Avlcm-1 

2200 
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