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ABSTRACT 

Two analogues of arachidonic acid (AA) were synthesized and their reaction with purified porcine 12-lipoxygenase 
was investigated. The analogue (Z,Z,Z,E)-5,8,11,13 eicosatetraenoic acid 1 was found to be a substrate for the enzyme, being 
oxidized at one third the rate of AA. The structure of the lipoxygenation product, as well as its absolute stereochemistry, were 
determined by comparison of the enzymatic reaction product with a synthetic sample of known stereochemistry, prepared from 
L-arabinose. The oxygenation of 1. by IZlipoxygenase occurred selectively at carbon 14 and yielded only the S-isomer. The 
second AA analogue @ZZ,E,E)-5,8,11.13,15 eicosapentaenoic acid 2 failed to give any detectable amount of product upon 
incubation with the enzyme. The results demonstrate that the 15oxygenated function of 15H(P)ETB is not a requirement for the 
stereoselective 14-oxygenation catalyzed by 12-lipoxygenase. Furthermore, these results support the proposal that AA binds in a 
horseshoe like conformation at the active site of lipoxygenase. 

The lipoxygenases have attracted much attention since their discovery because of their key involvement in the 

arachidonic acid (AA) metabolic pathway.’ An important aspect of the lipoxygenation reaction is the mechanism which allows for 

the stereoselective oxygen insertion at specitic sites on the substrate molecule, since these enzymes are known to perform multiple 

oxygenation reactionsz The 12-lipoxygenase 

(12-LO) oxidation of AA involves the removal of a 

one hydrogen from C-10, isomerisation of the 

11,12-olefin and addition of dioxygen at C-12 

(Scheme I). Aside of AA, 15-HPETE was also 

~C02H 

/ 

found’ to be. a substrate for 12-LO. It reacts to give 

an oxygenation product at C-14 (Scheme 2). which 
SCHEME 1 

constitutes a 2 carbon shift in the position of 

oxygenation on the fatty acid chain. This reaction 

was of interest not only because it is likely to be 

involved in the formation of the lipnxins,’ but also 

from a stereochemical point of view in terms of the 

s ,2_LO, G 

bcm “Od <OOH 

conformation of the substrate in the active site of Is-HPETE 14.15 d,-HPETE 

the enzyme. We therefore initiated a study of SCHEME 2 

alternative substrates for the oxygenation reaction, by first preparing and testing an AA analogue in which no 15oxygenated group 

was present (lJ, and also another substrate (2J in which the potential oxygenation position would be removed 2 more carbons 

towards the terminal methyl, namely at C-16. We herein describe the preparation of arachidonic acid analogues 1. and 2, their 

oxydation by purified pig 12-LO and the stereochemical assignment of the enzymatic product of 1. 
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RESULTS 

The subsme 1. was syndexixul ax de&i in Scheme 3. Commacially avail&k 3-butyn-14 vu fks~ putccti 

with a I-butyIdiphenyL$iIyP gmup to gin 2. ‘Ihc rctyknic proton was then removed with lithium amide in ammonia, and tht 

PnionwrcrcrctedwitbrLarpeexcesdcthyltncoxideu,gencrare4. TbeuscofIhepropupfc4ectinggmuppovcdtobc 

important in thix ac+ence since a pnvicux rttcmp at chix 2 carbon homoktgation restion using a tmahydmpyranyl pocccting 

group gave much inferior yields and diffuldy separable mixtufc.5. 

7%~ next rcep consisccd in Ihe reduction of Ihe aIkync r KI the alkent s, which was to become the 8 j+kfm of the 

producu 1 Md 2. This reduction WPP best performed wilh Ihe ‘nickel &de” catalyst‘ which was molt reproducible and dfiiicnt 

than Ihc standard Lindlar catalyst The terminal unprotected alcohol of S was then umvQGed 10 the iodkk 6 through de mtsylak, 

and the iodkk wu in turn hanxfctmal IO the phnsphonium iodide 1 by the reaction with triphenylphosphhe IM fmgma~ 

rem tbc C,-C,, section of the mokcuk. 

The C,-C, fragmmt ~89 pnparcd by Rosenmund reduction of the comm&ally available acid ddoridc 6. The 

mulling akkhydc 2 was lhen immcdiittly couplal with lc ylid daivcd !ium 1 to give IO, a rynlhon forming ti M of the 

mdccuk and having a taminal prorecccd hydroxyl for further elaboration of the ti stction. The prcpprption for the junction of 

the lop and bcuom paru started with fluoride deprotion of fi to Ihe alcohol lJ, followed by tran?fotmatia~ to iodide 12 

tbrcugh bre mesylale. Addition of uiphenylphosphine then yielded the phosphonium salt IJ in near quantitive yield. 
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Borh~1MdIwueprrperedf~thcphoaphoniumallIS(Schunc4). Forthepqumdatof~dteylid 

bnrn~;t~~Wim00m~lyaviillb~2-~logivea62%yieldoiIhediene~~. Thee~uwsatbat 

hydrdyred t&g htbitutt hydroxide in water-THF under nitrogen to give dte de&cd 1 in 92% yield. 

From the smne ytid, the pm+raWt of 1 it&v& a maetim witb 2,4-nons&enal. affading n 69% yield the resulting 

utcr ttiam If wbicb was bydrolyIcd with Etbium hydroxide in water-TfP, in the dark and under nittogat, to give 88% yield d 

2 -* 

/ G \ \ 
- / G \ \/ : 

‘fhe stemo&mistry of the isolated double bonds of 1 was 2, as cvidcnccd by proton nmr. The diurc was showtt m 

be 11.12-2, 13.14-E by n.0.e. m easurements. This stemochemisuy was expt~ted from the synthetic steps tatted in the genesados 

oftbeok8ins. 

Tire subetnucs 1 and 2 wem incubated with imm~~nity chromatography purified pig 12-u> and the tnactiott was 

followed by W spec+hotometry. Incubatiat of 1 with 12&O (F$um I) nsulta! in a time &pen&m appurw~ of a new 

6XmpoWdwidtuV ab.so@at maxima at 264.273.6 and 284 nm. anslogous to those sr.ut for conjugated trieoc compnunds. The 

kineticsof~:MEtionmMIilondsl274nmwr9~~~byalangLagphase*rhestsrtof~henaction,thequimatvetocity 

beiig reached rntty after 70 sec. This lag phase was aboWtcd by tbe addition of 2 @A (2.E) 9,11-(13-hydroprmxy) 

octa&ad&mic rid (13~HPOD) to the reaction mixture. The Km fcr substrate 1 was found to be 3.9 @S widt a V, of 1.4 

nmol/mhtute. The Km and V, obtained using AA ss substrate under identical conditions were 27 phf and 4.g mnol/ninute. 

mspectively. IttcoWtm of 2 with IZ-LO rcaulted in no de&table change in the UV spectrum of the tva&n mixtum. 

In order to definitely establish the structum of the lipoxygenation product of 1 by 12-u). we m&took rhc syntbcsis 

of J&, the ralnmtd fam (i.e. alcohol insteA of peroxide) of the expbcrcd 14-lipoxygenation product of 1. Our strategy con&A 

in~~gmt~~of~byto~synlhesis~apacumrof~~srucahemisuy.MdU,gc~~oiha 

enantiomer tbrougb an oxidation-reductiat rneemixation sequence. 
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Figure 1 Oxygenakm of I by 12-LO. The UV spcctnun ol Ihc restion mixture containing 20 pM of 1 was mmitaul ti 
lime 0.30.60,!?0.120.150 and 240 seconds alar addition of the enzyme. The iw shows the &c&ancc Oc 274 
nm aa a function of time. 

‘I& akdml II. (Schane 5) was readily obtained frun Larabiiose by tbc Wang and Gay pmcalue? It ws char 

paeaed as Iht t-butyldiphcnylsilyl uha fi. ‘Ihe thioacual gmup was then hydrolyzed using UK. NchkosuccinimideQva 

ninatc. method.’ and the unstable aIdehyde was immediately reactal with Ihe ylid daivcd from butyltriphcnylphoqhoni~ 

bonridetogivetbcolcfin~. ~~enewasreducedDtheal)cancZdwilhH,cud5%WK:crralyot.mdrhecoclrpeofthic 

maction could be easily monitored by TLC using silica gel plates imprcgnatcd with silvu nitrate. This compkd tht prcpu&n 

of tk methyl tail end of the mobzcule. 

ln ordu to asscmblc tbc middle section of the molecule. chc acetaMe gn~up of a was rcmovul by aqucau acid 

hydrolysis. and the msubing dial wru cleaved with lead teuaaceutc. giving the aldchydc. All munpu ID haologate &is aldebyde 

(Scheme 5) had vay limiled success, typically -3% yield. Our part expcriem with lhis type of Wittig nsaion suggested that IIX 

stetic bulk d tbc silyl prolecting gruup might have been Ihe somu of Ihe @an. and we urned (0 diillcnn~ potacting gmup for 

the 14-hydroxyl group. 

The dlyl protecting group of 20 was lhueforc (Scheme 6) removed by fluoride tratmcnt. and tbc resulting alcolml 
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was benzoylated to give s. Removal of the acetonide and diol cleavage as before smoothly afforded the aldehyde 23. llus 

aldehyde could then be homologated. with yields of 20-25%. to the dienal g, as a mixture of E and Z at the y-olefm. The 

mixture could be isomerized to ca 90% E by neon light irradiation in the presence of a catalytic amount of iodine in 

SCHEME 6 

The carboxylic acid head of the molecule (Scheme 7) was attached to $$ through a Wittig reaction using the known 

ylid 25.9 At this point, the two ester protecting groups were hydrolyzed to give the desired product m. This product was 

compared with the enzymatic NaEtH, treated product and was found to coelute in normal phase HPLC. As a further proof of their 

i 
CHIN* - / CO*& G / - 

HO 
27R 

1 11 M”OI I ACOEL 
2) New. 

27R+27S 

3.2 

SCHEME 7 

identity, they were separately treated with diazomethane to give the corresponding methyl esters 27R and m, which again 

coeluted on normal phase HPLC. 

The stereochemical assignment at C-14 was made as follows. The synthetic methyl ester m was treated with MnOz 



unlil#gpmhuclyhalldthestmlingnutaislhdbculconvertcd 

tothctrimoncwhichclut~~If~aonnamalphsrHPLC. Aftcra 

Rpidwakup,brcmixtumwastrutedwithNaBH,inm&anol, 

wbicb reul0eatr.d the cssta cluting biaKnle back to slowa trienoL 

Afta wakup, ti cnixttue w8s injected on an ionic phenylglycinc 

chinlHPLCcduaa(Drcsdvc~~~40.0ud41.7minutes. 

in23Rtio(Fig~e2b). Ibexcumdpc&welutulwiththcmuhyl 

caaofaiginalsynth&pmduct27Jwhichwapknowntohavcthe 

14-(R) c&$uukm cn expected from its daivation from 

L-a&i This ordu of elution is in 0-t with that qated 

far the many cbecly related HETE enrmti~” The methyl ester 

ofthcNaBH,tmakdaqmatkpmductwaslheninjcctednnthe 

chi?alcdumhmdthedlmrMtogmmshowcd rsingk.patkat40.0 

minucer (Figure 2a) indicating that tk enxymatic reaction was totally 

stmumelective. Comjcction with the pardy ncemized mixture led to 

the enhan~luv of d~c 6tst peak (Figure 2c), thereby assigning the 

14-(S) stcrcochcmistty to the enzymatic producL 

DISCUSSION 

The fact that 1 is a substrate for IZLO and oxidized u 

a tatc about one third that of machitkmic acid demonstmtes the 

polssibiity of. dire&l 14-lipoxygcnatial bl fJJz)-11.13 dienes. 

such m IS-HPEllZ. IS-HEIE and 5.15 di-HPElE. The 

15+xygenatal function is therefoe not an absolute rquirunent for 

FIgure2 ChiralpheHPLCdtheNaBH,trcatca 
nK4hyl CskXifii cqmatic product c2p). of the 
pattly mamixed mixture of 27 (2b). and coinjcction 
with the nt&yl utcz tiv& of the NaBH, treated 
cnqmadc product (2). The ionic phcnyl glycine 
column wan elutcd widt 100~0.5 hexane iqxupanol 

these reactions, and the cpoxidc pathway in Ihe l2-LO oxidation of u a now RtC d 0.5 mUminute. 

15-HPETB may vay well be a miMx one, m suggested by Maas and Brash.’ 

On the. 0th~ hand, our stereochemical correlations clearly indicates the same stcrwc.hcmistry (i.e. on the same face 

d Ihc mokcuk) of lipoxygenaticm for 1.15-HPETE and AA. One can thaeforc assume that thtsc mokculu drrpl similar carkn 

skeleton ccdamations in the enzyme active site. As shown below, this dclczmines the conftmnatim of the 13-14 single bawl of 

AA as being anti in the rtive SiteMoreover, the conformation of the 12-13 bond can be deduced from our drda_ ‘I& radical oc 

tadkaluid speck formed in the lipoxygenation reaction of 1 must have atoms IO thrcugh I5 coplanar for optimal wnjugatian 

and minimum energy. Only two ccnfomutions therefore need to be considered. a s&s and I s-trans. The scb can be readily 

ruled out as it has a vay much higha energy than the s-tmnsform, due to van du Waals radii penetration of the 14-H and 

the two l&H. A MM2 calculation indeed indicates a 4.6 Kcal/mol preference for the s-bans Cam of the die (a good m&l for 

tk radical). llii nsult indica~ that 1 should be bound in the uuymc active site in the s-bans form. 8nd would be in the 

hcss&oc Iike confmmatkm. at least in the C-IO-C-16 region. ‘fbii result nicely parallels the fcnf&on of the C-4 through 

C-10 rem d AA in the 5-u) actk site. as dcmonsmtcd by Summas ct al.” 

The tricnc 8ubstmtc 2, contrarily to 1 was found not to bu oxidixed by IZLO. Our limit d dcbzctiao fa the (toleoe 

@uct we? such tit the nactivity of 2 was at least 50-fold lower than that of 1. l%is was at fit suqnising since tk fomUkm 

of a radical or mdiudoid hwn 2 is expectal to be easier (less cnergeric) than that from 1. However. when mC structure of 4 is 
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EXPEBIMENTAL SBCTION 

I~t-Bu~l~pbcay~l~)-3dut~e 3. A solution of IO g (0.143 mol) of 3-butyn-!+I in IO0 mL of dry DMF ws 
uentcd with 37.1 g (0.135 mol) of t-butyldip~ylsilyl chloride and 19.S g (O.zSa mol) of imiic at O’C. Alter the initial 
miriPg,meiu!brtbansranovcdadchcmixhneslirrcdat~ttmpurclmfor8h. TbcmixtumwasdiltiluDtdwithwacrrad 
exmctalwitbhaPle,theorprnic~nuQi#lwerMgSO,andtnporucdrogive40.68ge846)olrw~oiL oar6 
7.7 (III. 4H), 7.4 (m. 6H). 3.78 (I. I - 7 Hz. 7.H). 2.45 (dt, J - 21 Hz, 2H). 1.95 (d. J - 2 Ht. ll9. I.06 (8,9H). IR (neat) 3300, 
3U70.1580 cm*‘. Anal. c&d for C&,OSi: C. 77.87: H, 7.84; Si. 9.10. Found: C. 78.18; H. 7.76; Si. 9.44. 

&(t-Botyldipbmylsllylaay) Skxyn-l-ol 4. In 300 mL of disdllcd ammonia undo rdlux m added 33 mL d I 
1.6MBuLixilutia1inharmc. AftaIhedditiawrscompl~,26g~mmol)ofPllryne~wrrdded,fo~by38mL(OS 
md)ofahykscoxkk Af&5h,themixtllnwaxcanulatcduntoice. ‘lkixwaxdtcnex~withetha,rhe~pharewu 
wrubcdwithbrineanddricdovuN~~togivcaydlowishoil. Thizoilwmplrif~by~tivelmdimp~tiquid 
causing lO%AcGEXblbexancaxtheelualtu,give2O.l g(74%)ofIbcdcsiRdalc&ol~. Mlr~7.7(m,4H),7.4 
(m. 6H), 3.77 (a t, UT), 3.66 @r q. w), 2.45 6 q, 4H), 2.0 Ca s, IH), I.06 (a 9Hk IR (nsu Nm) 33SO (a). 3@7O,lS80 an-‘. 
And. alcd far C&&Sk C, 74.95; H. 8.01; Si. 7.97. Found: C, 75.00; H. 8.17; Si, 8.22. 

(2) qt.Buty~lpbeny~y~~) 3-hexm-1-d 2. ‘Ibe hydrogcaation caidyst WBI pnparad u m‘ using 7.5 g 
d Ni(OAQ4F$O, 175 II& of 95% ethanol. 0.95 g of NaBH, and 25 mL of ethylcnc d&mint. A soWa~ d 10 g (28.4 mmof) 
dJLyae~~75mLof~lwrttha!rdded,mdmrmrmphen:ofH,wusuovatht~dmmixtun. Aftcc15minu~ 
sdxing. the mixtum wm dilutal wiuI 1 volume of I:1 AcGF&-kanc and fiiicrul through a plug of silica gd. T)w: fiitmta was 
evapoMal ud the Mual gcJly was diluted in I:1 A&Et-hcxane, and sgain ftilaed thmugh 8 plug d dlia geL Evapomdm 
yidd8 9.77 g @7%) da col&m oil. nmr 8 7.69 (m, 4H), 7.41 (m, 6H)~554 (m, 2H). 3.66 (r-J i 7 Hz, 2H), 3.59 (br q. w), 
2.35 (9. J = 7 k w). 227 (q. J = 7 Hz, w), 15 @r s, lH), I.05 (s, 9H). Anal. c&d for C&H,@& C, 74.53; H. 8.53; Si, 
7.92. FotM c, 73.80, H. 8.78; I. 8.07. 

(2) 1+Botyldlpbenyldlybxy) 6-iodaSbuteuc 6,. To a solution of 9.6 g (27.1 mmol) d the akak4 s in 60 mL d 
CH& was Wed, II 45% 6.05 mL (43 mmol) of EqN. A solution of 2.73 mL (35 mmol) of MxCl b 40 mL d CHFI, was 
Um aided slowly, and the rolufion was allowal to mh IVOIII tcmperabrre slowly. After 1R hr a~ morn tram lhc mix- 
wudilvwwith3~amerol~,~arcc*nivelywithMIpa,1~cIIso,mdbrinc.mdQiadui~M(Iso,. ARer 
enpmrim,brcnaiduc~~vsdin1ufmLof~~,Mdbatrdwith16~g(108Mnd)d~rt~wt Aftcx2h,Ihe 
auap&mvrrdJlutedwbh3volumesofhcxancandfdpaaL ‘f?maolidwasulturabzdwbhbcxanc,mdthecunbimdcsg@ 
#tasuwa~ev@mtcd. Thtrcxiducwmrcdkolvcdinbcxa~,flltrxcdandttkfibrseNporrped Aaifiaanbyflasb 
c-y in 2% ethu in bcxane 8ffmkd I I.05 g (88%) of the iodii &. nmr 6 7.66 (m. 4l-Q. 7.40 (m, 6H). 5.47 (m. 2H). 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ uS(CI,NfQcdcd 
for C&&Sk 465.11107. Found: 465.11055. 



6+BotyWyhy) 3-buten-l-yl blpbmylpbmpbudum bdklc 1. 
mdM3g~)dmmol)of~y~~intin47mLofraDonitrikayrenuxedfor48bocm. Theadva~twmthea 
~npapsdladlhcUdckoilw8sdissolvcdinlC0mLofbcnzenc. Wid1npidstining,1OOmLd~~~ A* 
ailrepMdwhichwa8drkdlmduhigh e. 10 oive 17.41 g (100%) of desired compound. nmr 6 7.8-72 (m, 25H), 5.7 (m, 
IH). 5.5 (m. tH). U-5.5 (m. 4H). 2.4 (m. 2H). 2.08 @a q. 2H). 0.95 (s. 9H). Anal. calal fa C!,&loPSi: c. 66.11; y a.l& I. 
17.46. P. 4.2& Si 3.86. Found: C, 65.Q H, 6.14; 1. 17.79; P, 4.n; Si. 4.60. 

mZ)Mctbyf II-bydnxy S&Mecadkaoate 11. To 953 mg (2.32 mmol) uf silyl ecba 1Q wue ad&d 1.4 mu d 
rctticrcid.PdthCll93mLofrlMoolutioaofB~in~. tiaolutionwu&cdovanight,~~~~~ 
complusdby3hhatingat4rC. ~~~mixarrtwasdKndilured~wi(h1volrnmofwrra.amdsd3rimerwitb2 
~d*,mdtbeurgankphIUesmredrkdovcrMgSO,. Aftcxcv8pamial,lhcle&lucwn,pri[pdbyILvb 
w to give 459 mg @3%) of a cokaius oil. nmr i 5.5-5.3 (m. 4H). 3.6B (s, 3H). 3.66 (t, J I 7 Hr, ?&I). 2.81 (I, J I 
6 Hz, w). 2.35 On, 4H). 2.11 On. w), 1.70 Gvintca. J = 7 Hr. 2H), 1.63 (br I, IH). IR (II@ 34a1 @r). 2950.1735 cm” 

(GU)Mctiyl S~mndcudkn~tc-ll-yl)~ip~~phacpbium bdidc 9. The iodide 12 (225 mg. 0.70 mmol) 
wan dkdvul in 2.5 mL of rcaonidk. and 210 mg (0.80 mmol) of uipha~ylpbusphine wac addal Ihe mixtum VII rdllned 
ovcJnigl&mdlbulthcsolvallrwlllowcdtoe~8t~. Thcluiducilgumwassuspe&diD4mLotbemcm8ld4mL 
ofhcxancandthesupaNmntwasdisc&& ARczrepatinglhislnxImaltalcemac.thclesidUl~oilw8sdliul~ 
hi&h vacuum at 1OO’C to give 407 mg (X0%) of the expected product, used as such in the following aep. 

(Z,Z&E)MctbyI 5MLU l icaate~eaoste M. At -7gC, 120 pL of J 263 M solutioa (0.316 mnml) d BaU in 
~~ddadtorrdutimof~~(0.347mmol)ofhuunethy~cin1mLof~rdO~~aJ,dHMPA. The 
rerctianlaapsn~waRi(Cdm(rCf~3minuta,ndcooladbacklo-7~,whuer~lulioaof203mg(0.347mmd)dtbe 
ph0@0niumnlt~in1.5mLofTHFwrad&d. Tbcnzac60nmixlmeturncdaangcadr~lklrppend. Maabriagu 
-7kCforVLh.79~(0.47mmol)of~Znonendvaerddcd,wtrichtumadchcorrnpcdarmycllow. Tbtamlingbahwas 
tbearanovbQudtherrrctioclwu~u_~pcrsumfaMminutci. DilutianofUm EactionmixtIuowitbbRaac 
formal a gummy pIuse. Tbc liquid phmc was separated and evapaalcd Flash c- hyaffa&d62mg(62%)dr 
cobrlwr oil MU 6 6.35 (dd. J - 11.14 Hz, 1H). 5.97 (br I, IH). 5.69 (di, J = 15.7 Hz. IH). 5.5-5.3 (m. 4H). 525 (m, III). 3h7 
(s. 3H). 293 (hr t, 2H). 281 (Lx I. 2H). 2.32 (I, J - 7 Hz. 2H). 2.1 (m. 4H), 1.70 (quintet, 2H). 127 (br s, 8H). 0.88 (I, 3H). 
AnaL c&d fur GH,,O,: C. 79.19; H. 10.76. Found: C. 79.31; H, 10.78. 

~)Metbyl5~,11.1~15 ckosapeataenoate u. Pruc&ing 8s dauibal 6x & Lmd usiug (BE) 
2,~ u rhe al&by&. 69 mg (69%) ol g wue obraincd as a yellow oil. nmr I 6.41 (dd, J - 12.14 Hz, IH). 7.3-7 (m. 
3H). 5.72 (dt, J - 15.7 Hz, 1H). 5.4 (m. 5H). 3.67 (s. 3H). 295 (br I, 2H). 2.81 (br I, 2H). 233 (t, J - 7 Hz, 2H). 211 (br q. 4H). 
1.71 (quintet, J = 6 Hz, 2H). 1.4 (m. 4H). 0.90 (I. J = 7 Hz. 3H). Anal. c&i for C,,H& C. 79.M H, 10.19. Foundz C. 
8051; H, 10.48. 

(?&I&E) 5~I,l1,13 Eictwatetraed~ arid 1. A solutia~ of 50 mg (157 mmol) of the ~&in 1.5 rnL of THF 
wastnscdwich93OpLof033MLiiHinwater. Aftcrl4h,thesolution~~co~fa2hu,canplereIhtrertim. 
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(&&II) CBatxoyIoxy 2,4dedeadlen81 a. A solution of 40 mg of fmsh a&by& 2 in 400 mL of DMSO YI 
~~57mg~~~~y~~~~. ~~Zh~~~~*~~~~~~~ 
witb 5 volumes of wamr mxl extra&d twict with aher. After drying with MgSO,, tha aolutim - filmand qaidy dmu& 8 
plugofsiliagcLwbicbwasrinscdwith&er. Ev~moft)w:ahabetowM:wuimm#lhrelyfo~~dnstioawirba 
aolu6ond4mgofI,inSmLofCHFZ, ~solulion~~~undQanmnli~tfor5minura.thenvrsbadvilb 
NM and dried with MgSO,. Evapomtim at sub-xero tcmparauae immediately followul by dissoiutiat in TDF affords tk 
dosited al&y&, ready fm use in the next step. nmr 6 9.57 (d, J = 8 Hx. 1H). 8.07 (dd, J - I.8 Hx, 2H). 7.7-73 (tn. 3H). 71)9 
(&J - 10.15 Hx, IH). 6.54 (dd, J = 11.15 Hz, lH), 6.2 (m, 2H). 5.62 (q. J = 6 Hz, lH), 1.84 (m. ZH), 1.32 (m, SK), 0.88 (Ix t, 

(zrz&KR) Metltyl M-bestxoytoxy 5#,10,12 tkosa*tienmata & A aobttim of 51 pL d baxame&ybMlarmm 
inlmLoiTWva~u=IkC.~lQ~ofa1.6MsolurioaofBuLiiahtxme. ‘lbuaolutioawas~wat&trpar 
m far 15 tninu~ mud cooled back to -7fPC what 130 mg of ((2) methyl 5m 1 I-y9triphmy~ bromide @) 
wueaddcd ~*irrinpfa20mi~,thcpeviwly~~Pdch~cUlationfnTHPurrddaL Tbiamhniatw 
pactcd~l~rdrllaDndDo~htoomtanpaature,whaeitw~ntutralinrlwilhpH7.21~~~. Tba 
rc&ting mixturn was extracted with 1: 1 ahu-baxaoc, and the orgglic phase was dried with MgSO,. Flash dvomrpDgrpby gave 
an oil wbicb was tbm pllriliul by HPLC, protecting the cluatc f&m light and oxygen. tutu B 8.05 (m, 2H). 7.67.4 (m. 3H), 6.53 
(dd, J - 11.15 Hr., 1J.l). 6.40 (dd, J = 12.15 Hz, IH-), 6.18 (dd, J = 11,15 Hz, 1H). 6.01 (t, J = 11 Hx, lH),5.78 (tn. 2H). 565.3 
(m. 4H). 3.66 (s, 3Ji). 2.95 (m. ZH), 232 (t, J = 8 Hx. ZH), 2.12 (m, 2H). 1.9-1.5 (m. 4H). 1.5 (m. 4H), 1.5-12 (m. KM), 0.88 
(br t, 3l9. [a& -123 (c 1.1. CHCl& W J,_ 273.7 nm. e_ 3.0 x 10 ‘ (EtGH) 

@&K,K,R) 1CHydroxy 5+t,10,12 ckosrtetracnok acid m. ‘Ihe dies&x 24 (5 mg) was dta&vui in MsGH (2tlB 
~)ia(hcdgL,~Nbgld3051rLofa1MLiOHsolutionwcnrddcd Stiningwascontinuodat4O’Cfor3h ‘lbamixtum 
was tbsn quarr&d with 15% citric acid and extnctal with c&r. After cvaporatiar, the rcsidut - p&Bed by namal phase 
HPLC (15% A&Et, 1% A&H in hexam! &mt). protecting the eluatc from light and air. nmr 6 6.55 (dd, J - II,14 Hx, lH), 
635 (dd, J = 1414 Hz, IH), 622 (dd, J - 10.14 Hz lH), 6.04 (t. J - 11 Hx, lH), 5.83 (dd. J = 8.14 Hz, 1H). 5.65.3 (m. 3H), 
4u) (m. Hi). 2.95 (br t, 2H), 2.39 (t, J = 8 Hz. 2li). 2.3-2.0 (m, 2H). 1.81.6 (m). 1.25 (br s. 1OH). 0.88 (br t, 3H). 

SPECTROPHOTOMKTRIC ASSAY OF 12.LIPGXYCWASE 

Enzyme activity with me various substrates was monitored by W spccfrophotomcay. Smndmd zextiaa mixmra 
contained 4W~dJOmMTris-HCf,pH7.4,0.03%twceo20and5~oZaconcur~~f~ridub#mtt~io 
ctbatml. Ihe teactiat was initiated by addiig l& of dte auyme solution (the pmtcin ccmcentmtiat was 0.48 n&mL) and the 
W~iomc200-350nmnvlgewasncordodevery4saonds. ~~tf~ti~~~~~~~ 
absc@on cocffiicnts of 30.000 M’cm” at 274 nm for the t&e product and 23.000 M’cm” (u 234 nm far dtc 12-HPE?E 1. 
Enxyrnc rtivity was calculated from the optimal velocity auaincd after the initial lag phawz 
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