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Recently Taylor and &rden provided an evidence that the absolute ConflgUratlon Of 

either vlolaxanthln or (+)-absclslc acld had been incorrectly assigned (1). This aroused 

our interest to attempt syntheses of degraded carotenoids related to abscisic acid in their 

natural conflguratlon. Our strategy was to secure a common intermediate A uhlch would 

readily be convertible to the grasshopper ketone (I)(2) or to compounds with an unsaturated 

ketol moiety C via an epoxide B. Here we describe a synthesis of the grasshopper ketone (I) 

In its natural configuration, although the optlcal purity 1s not satisfactory at present. 

The hewn dlketone (II)(J) was reported to give a ketol (III) upon hydrogenation (PtO2/ 

MeOH)(4). However, the product, mp 75-76' (IIt. 4 56'), 6 0.86 (3H, s), 1.08 (3H, s), 1.09 

(3H, d, J=6Hz), 3.37 (lH, d, J=lOHz), was founa to be IV by Its conversion to 2,2,6-trlmethyl- 

cyclohexanone by means of the Huang-Minion reduction followed by the Jones oxldatlon. !rhlS 

selective hydrogenation of the morehlndered CO of II 1s an interesting phenomenon (5). The 

optical resolution of the ketol (IV) was achieved by the use of 3S-acetoxyetlenlc acid (6,7). 

A mixture of two diastereomers (V and VI) was separated by fractional crystalllzatlon to give 

the more soluble etlenate (V), mp 184.5-186.0°, 24 [a& -13' (c 0.037 m dloxan), and the less 

soluble etlenate (VI), mp 243-244', [a);" -31' (c 0.037 m dloxan). The 1,6-trans stereo- 

chemistry of V and VI was based on the magnitude of Jl 6 (*lOHz). The absolute configurations , 
as shown in V and VI were deduced from the ORD aata of V, negative Cotton effect (c 0.002 In 

heO;i), $I 308 -5 Ooo (troWh), 191233 +2500° (peak), and VI, positive Cotton effect (c 0.002 

ln MeOR), [?I 308 -100' (peak),@] 270 -500' (trough),($']233 +2000° (second peak). The peak 

at 233 run was due to the steroldal ester portion (8). 
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Tr,e less sol~ulc krt,>ne (VI, [,1>:4 -28.0', c 0.01 in dloxan, 839 purity with 176 of V) 

was rpuced with 11Pll+ (CIP~')~ to &lve, after ci'romatography over A1203, an axial alcohol 

(V'II), mp 2ti5-?&, {m];” -3y.p (c 0.01 In a13xan). Its C-4 proton absorbed at 6 3.99 (la, 

t) w,th J-N+z, lri,lcntlnt the D-axial confIguratIon of the OH group. After protecting the OH 

groJD as a Thf ether (VIII), my l95-2GO", (a]64 -2r.2' (c C.01 in dloxan), the steroldal 

ester (VIII) was trpdted wltr LlAlH4 to clve an alcohol (IX)(?). The Sarett oxldatlon of IX 

followed by equlllbratlor, with NaOIw/EeOE aflorced the key IntermedIate (X) after chromato- 

grapnj over P.1203. This ketone (X) exmt~ltc=< a gosltlve Cotton effect curve (c 0.0013 In 

Me01 ),[@315 +29Gti" (peaki,[p] g+,1 +2400” (trou&) in accord with the asslgned stereocherristry 

(13). Tne equatorId coilfl@ratlon oE the Thi-O-group was nanlfested U-I the large WA value 
2 

(-15hz) of THPO-CE-proton. 

Treatment of the ketone (X) with a Grlgncrd reagent prepared from EtYgSr and but-j-yn- 

2-01 ?11i' et:,er gave XI as dl-THP ether. The crude product was treated with 0.14%~~TsOE/ 

MeOh to give a trlol (XI). firther trarsformztlo"l to the grasshopper ketone (I) was caroled 

out ln the same IYUUY as ucsuloed by Werdon anti Russell (11) for the syrthesls of the 

racefilc ketone (I). The trlol (XI) was cnnvertpd to a t'lacetate (PII) which 3n turn was 

dehydrated to give an enyne _'lacet&te (XIII), h 1.15 (bk, s), 1.53 (5?, a, J=7'zj, I.@6 (jH, 

s), 2.01 (3h, s), 2.03 (3A, s:, 4.95 iii-', m), 5.56 (lb, q). hpoxldatlon of XIII with m- - 

chloroperberzolc aclc' in CIlCl3 gave a mrxture of two ewxldes XIV and X' which was partly 

separated by chromato@apry over Al203. The frectlons rich in the pore strongly absorbed XV 

were comiDlred and reduced with LlPli4/Tii-' to &ve a crude allenlc trlol (XVI), %ax*v3300, 

1950 (weak), lO>O ~~1-1. This was oxldl?ed with I?!02 in acetone and plrifled by preparative 

TLC (SLUICE gel $i+'i54, Eti:ac Cth6 7 3) to give the grasshopper ketone (I, Xf 0.24, 4mg). 

Alt!Lough tne procuct could ?ot DC crvstalllzed bccaase of Its unsatisfactory optical wrlty, 

Its spectral propertIes were in good agree,ncnt with those of the natursl product (2,11> : 

"max*3330, 1935, 16bO cm-' , h 1.17 (JIi, s), 1.40 (3a, s), 1.45 (3I', sl, 2.19 (3F, s', 4.30 

(1r1, n), 5.ti7 (lh, s) I%oreover, the C3 curve of our totally synthetic rraterlal (c 0.0004 

=P aloxal),[O].,CC 0, [0]253 -76~0 ,ieJ 239 C* @I228 +a400 ,[0],,, 0, CQ],,, -38C0, was 

qualltatlvely ln good agreement w1t.h tnat of the seruL-synttietlc grasshopper ketone (I) pre- 

pared fror; fucoxaljtbln (1,). The data ku-cl, supplied by _rof. !lecdoq were [Q-&55 -11300, 

[~jc _o G, IH 2z9 +:'~30 , [oJ,,, 0, Co1 211 -GCG<‘. The ortlcal purity of the synthetic prod- 

uct W-5 more tnm 6j/, as J-tdied oy these values. 
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In view of the established stereochemistry (I) of the fucoxanthin degradation product by 

X-ray crystallographic analysis (12), the present synthesis confirmed the absolute configura- 

tion of our key intermediate (X) determined by ORD method. Conversion of X into other terpenes 

will be reported in due course. 
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