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Abstract: Biogenetic-type synthesis 01 (f)-dictyopterene A (I) was achieved employing 
l,cis-5-undecadien-3-01 (2) postulated to be a biosynthetic intermediate of 1: 
means that transformation-of dictyoprolene (5) 

this synthesis 
into dictyop&erene A (1) was ?ormally made. 

An odoriferous substance, dictyopterenc A (1) belongiing to a novel class of Cl1 hydro- 

carbons was isolated as one of the major constituents of the essential oils of the Hawaiian 

brown seaweeds (genus Dictyopteris). 
I,? 

~.___ Moore postulated that l,cis-5-undecadien-3-01 (2) was 

a precursor for the biosynthesis of dictyopterene A (i), the former being converted to the 

latter as illustrated in 2. 
l,:! 

Moore's hypothesis was strongly supported by our recent 

isolation of (+)-dictyoprolene (4) from Dictyopceris prolifera ___> which was shown to be the 

(32)-L,cis-5-undecadien-3-01 acetate (4_).3 

We herein report the biogenetic-type synthesis of (f)-dictyoptcrene A (1) employing 2 

previously prepared in our laboratory during the synthesis of dictyoprolene (2). 
324 The present 

synthesis means that transformation of dictyoprolene (4) into dictyopterene A (2) was formally 

accomplished, since 2 was obLainrd from 2 by mcLhanolysis (NaOMe/MeOH). The crucial reaction 

in the present synthesis is the formation of a cvclopropanc ring from 2 by biogenetically 
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patterned homoallyl - rryclupro~~ylcnrlrinyl rearrangement, which was extensively examined under 

various conditions: the mesylate (,)5 of 2 was solvolyzed (AcOK/acetone-H20 (1:1), 8O"C, 2.5 h), 

affording a cycloprnpane compound (2) 
5,6a,6b 

only in 1.4X yield, 
6a 

other products being _2_ (54X) 

and the rearranged alcohol (5) 5,6a*6b (17%). It was therefore necessary to protect the terminal 

double bond in 2 prior to the cycloprupane-forming reaction. 

Oxidation of 2 with pyridinium chlorochromatc7 
5,6a u 

(CH,Cl. 
2' 

room temp. , 1 h) gave a conjugated 

ketone (7) (412). The Mirhael addition of thiophenol to 7 (toluene, O"C, 15 min.) afforded 

a keto sulfide (8) 
5,ba 

(42X), which was reduced with NaBH 4 (MeOH, O"C, 30 min.), producing a 

hydroxy sulfide (2) 
5,6a,8 

(92%). The Lc~rrmirral dnuhlr bond of 2 was thus protected. The hydroxy 

sulfide (9, was mesylated (MsCl/Py, O"C, 1 h) and the crude mesylatej was subjected to 

solvolysis under a variety of conditions: the mesylate was converted llnder the particular 

conditions (~rOK/aretone-H20 (l:l), 8O"C, 20 h) to a mixture of twu sterenisomeric ryclopropyl- 

carbinols, (c)"'a" (641) and (IfIb) 
5,6n,8 

(27%). Based on the fact that the mild oxidation 

of two stereoisomers (12 and z) with PInOz (CH,C12, jO"C, L h) afforded a single ketone 

(,),5,6a the two compounds are shown to be diastereomeric at the carbon hearing the hydroxyl 

group. Since the cyclopropylcarbinols (10) are labile under acidic, conditions, giving homo- 

allylic derivatives, dehydration of 10 was examined under neutral or basic conditions. 

On treatment of g with (carboxysulfamo)-l)triethvlammonium hydroxide inner salt methyl ester 

(aeUOC-t%02&Et3)9 and NaH in r)ME (room temp., 5 h then SO"C, 12 h) dehydration of l&U_ occurred 

to give a CR. 1:l mixture 
10 

of trans- and l:is-nlefins (12a 
5,6c,8 

- and ;$5'6c'8) (14%). 

Elimination of thiophenol from z was effected under conditions developed by Vedejs 
11 

(CE3Sn3CHLCOOEt/bIeCN, room temp., 20 h -+ I)BL'/DMF, 5O"C, 3 h), affording a mixture of 1 and its 

geometrical isomer (86X). The mixture was separated by rnl~mn chromatography on silica gel 

impregnated with AgN03 (9:l pentane-ether), giving pure (i)-dictyopterene A (A), ’ identical 

with natural specimen by spectral and chrnmatographic comparison. 
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