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Summary: 
converslon 

The stereocontrolled synthesls of methyl 5(E)-epoxyelcosa-7-ynoate (7) and Its 
to a 7.8-acetylene-LTD analog Is described. Chlral acetylene-LTA analogs are 

prepared followlng a novel and versatile "one pot" procedure from S(S)-benzoyloxy-5- 
formylpentanoate (3). 

There has been conslderable ongolng Interest In explorlng the structural requirements for 

bloactlvlty of the Important blologlcal medlators, the leukotrlenes, particularly wlth 

respect to the degree and stereochemlstry of unsaturatlon In the polyenlc backbone. 

Researchers have prepared leukotrlene analogues lacking some* or all3 of the double 

bonds, uhlle others have Incorporated acetylenes In place of selected double bonds4 In the 

polyenlc system. Recent studles have suggested that leukotrlenes wlth three or even flve 

double bonds (I.e. LTC5) may exlst In nature.5 It Is notable that LTC: and olefln 

Isomers of the leukotrlenes (such as 11-trans LTC,)' as well as analogues of LTD4 

lacking up to three of the double bonds have been reported to be blologlcally very 

actlve,2a'g whlle posltlonal Isomers (e.g. havlng the S-peptlde at C-l2)7 or the 

6-&-lsomers,8 were found to be conslderably less active than the natural products. 

In particular. the 7,8-double bond seems to be very Important In conferrlng blologlcal 

actlvlty to these serles. 2a.g.3 

In splte of the perceived Importance of the C7-C8 unsaturatlon In the leukotrlenes, no 

leukotrlene analogues have been reported where thls key 7,8-double bond has been replaced 

wlth a trlple bond. It Is apparent that the standard synthetic approaches to leukotrlene 

analogues (e.g. reactlon of Wlttlg reagents wlth 6-formyl-5,6-epoxyhexanoates) are not 

readlly applicable to the synthesls of such 7,8-acetylene-analogues. 

In thls report we ~111 discuss two approaches to the synthesls of such leukotrlene 

analogues. 

The racemlc approach: Conslderlng that methyl elcosa-5(E)-en-7-ynoate (4) would be a 

loglcal precursor of 1. our lnltlal efforts were directed to the stereoselectlve preparatlon 

of this synthon. Of the many posslble synthetic approaches examlned. the most stralght- 

forward approach seemed to be the oxldatlve coupling of an approprlate alkylacetylene wlth a 
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terminally substltuted derlvatlve which could Itself be derived from an acetylenlc procursor. 

We were initially tempted to utilize Negishl's' palladlum catalyzed collpllng of a 

E-vlnyl hallde and an alkynylzlnc derlvatlve but stereoselectlve preparatlon of the requlslte 

vinyl halide proved to be problematic, either due to low yields (vla hydroalumlnati;n) lo or 

lack of complete stereoselectlvlty (vla halogenatlon of the catecholborane adduct) . In 

the end the desired enyne was readlly obtalned (Scheme 1) by reactlon of 6-(dimethyl-t-butyl- 

sllyloxy)-1-hexyne (5) with dlsiamylborane followed by reaction wlth I-tetradecynylllthium. 

and oxldatlve coupling (1)I 2; OH-;2)0H-,H202) to provlde 5 l2 (73% yield) followed 

by desllylatlon and oxldatlon (Jones condltlons) and subsequent esterlflcatlon (CH2N2) to 

give 4 (56% yield). Selective epoxldatlon (mCPBA) gave the racemlc LTA analogue (1) which 

reacted readlly with methyl N-trlfluoroacetylcystelnyl- glyclnate to give the 

7.8-acetylene-LT04 analogue (2) after separatlon of the resultlng dlastereomers (HPLC) and 

alkaline hydrolysis. Final asslgnment of natural stereochemlstry was made by comparison wlth 

the same compound obtalned In the followlng stereoselectlve synthesis. 

I a,b,c,d I 
HCZC-0-S,i+ __) Hz&z-C=\\/\/\/ 0-Si+ 

I 

e,f 
---) H2&12-CEc~C02p& s H25G2-=&~02~ 

4 1 Wt=Me) 

h,i,i 

S4 
NH-CO,Na 

+ diastereomer 

SCHEME 1 

CONDITIONS: a) HBSia2,THF.0°C; b) H25C12-CEC-Li,THF-HEXANE,-50’C; c) 12,THF,-78O to 20’C,NaOH; 

d) 3NNaOH,H202; e) Jones oxidation; f) CH,N,; g) mCPBA,CHCls,O’C; CatOH),, RT, 

h) HSCH2CH(NHCOCF3)CONHCH2C02Me,EtsN,MeOH; i) separate isomers; 

j) Na2C03, MeOH. H20 

The Chiral Approach: 

formylpentanoate (3)13 

We envlsaged that the LTE4 synthon, ethyl S(S)-benzoyloxy-5- 

would be an excellent and versatile lntermedlate for the preparatton 

of chlral acetylene-analogues of LTA4. Thus reactlon of the formyl group with a carbon 

anlon (such as an acetylene anlon) would provlde a 6-alkynyl-6-hydroxy-S(S)-benzoyloxy- 

pentanoate Intermediate (I.e. I). Converslon of the 6-hydroxy group to a leaving group 

followed by base treatment to liberate the 5-alkoxlde anlon would be expected to provide the 

deslred epoxlde (I.e. 1). 
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HUCI2-C’C>CO*Et 
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* 
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SCHEME 2 

! 
+ z-isomer 

OH 

C5”11 
‘3 

CONDITIONS: a) H25C12 -CEC-Li, THF, -78’; b) NH~OAC, pH7; C) MsCI. EtsN, -78 to 0%; d) NaOMe, MeOH; 

e) NaOEt, EtOH; f) HSCH2CH(NHCOCFdCONHCH2CO~Me, EtsN, MeOH; a) Na2COs,MeOH. H2Q 

h) nBuLi, THF, -78’; CloH21 CHO i) KF*ZHzO, DMF 

Some questions remained as to the strict stereochemical lntegrlty of such a sequence as 

potential side reactions (e.g. benzoate transfer) could give enantlomerlc lmpurltles leadlng 

to partlal racemlzatlon. In the event 2 was reacted wlth the 1-tetradecynylllthlum (-78-C - 

0". aqueous workup; HsCl, Et3N, -78' to O'C; NaOHe, MeOH, OY) to provlde a mlxture of 

E and Z epoxldes (30% yleld) (l;R = He) (ca 4:l). The E-epoxlde reacted wlth methyl 

N-trlfluoracetylcystelnylglyclne to glve the protected leukotrlene analogue (8) (ca 50%) 

which by HPLC analysls was contaminated wlth about 30% of the unnatural (5R, 6S)-lsomer. 

Thus lt was apparent that In the lnltlal addltlon of the acetylene anlon some benzoate 

scrambling occurred. When the sequence was repeated but with trapplng of the Inltlally 

formed alkoxlde anlon wlth mesyl chloride. at -78'C. prlor to workup and subsequent treatment 

of the resulting mesylates wlth sodium ethoxlde. the resultlng epoxldes (30% yleld) (E/Z 

ratlo: 4:l) were chlrally pure ((SS,6R)-1; [~]g = -8.7" (C = 3.2, CHC13)) as evidenced 

by the converslon of 1 exclusively to the protected (5s. 6R)-leukotrlene 0 analogue (8) 

(~2% dtastereomer detected by HPLC). Subsequent hydrolysis (Na2C03, HeOH, H20) 

provlded dlsodlum (5s. 6R)-5-hydroxy-6-(~)-cystelnylglycylelcosa-7-ynolc acid (2). 

The versatlllty of the method was further demonstrated by repeatlng the sequence uslng 
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1-tetradec-1-yn-y/E)-enylltthlum (prepared from trlphenyl-(3-trlmethylsllylprop-2ynyl) 

phosphonlum ylld and undecanal) to provlde ethyl (5s. 6R)-5,6-epoxyelcosa-7-yn- 

9(E)-enoate (9) ([a], = -8.9" (C = 1.2, CHC13)) (14% overall yield) and thence dlsodtum 

(5S, 6R)-5-hydroxy-6(S)-cystelnylglycylelcosa-7-yn-9(E)-enoate (10) (57% from 9).(Scheme 2) 

These compounds were tested In comparison with LTD4 on gulnea plg tracheal tlssue. 

Compounds 2 and u are weak contractile agonists and gave pD2 values of 5.13 and 5.33 

respectively, whlle the unnatural (5R, 6s) Isomer of 2 gave p02 value of 4.76 (relatlve to 

LT04 at 8.2) These compounds are much less active relative to LTD4 (l/700 - l/2000) than 

has been reported for the corresponding 7(Z)-hexahydro LTO analogue. 2a,g It thus appears 

that a trlple bond cannot substltute for a double bond ln thls posltlon. 
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