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Theprepam&ofpbosphDnicacidshavingstmctures 
rektcdtotbaeeafMtlualarganicpbosphatesendtheir 
USS~prOblSOfbiOlO#idllK%hhl8hovebCOlltopiCS 

ofilltaert far some time now.’ Previous effort8 of this 
,kba+oryhaveestablishcdtheWogical~of 
.phospl&c acids which are isost& al&gucs of 
n&nlorganicpha4phates.-OfplNthhrvahteforin 
l&m as well as in t&n, illvens has been 3.4 - 
dibydroxybutyl-1-phmpbDnkadd(1),tbsisosmic 

H&PCHzCHxCH(OHICHt 

1 

2 

whiktlWcarenownotaiintheliWatuefourroutes 
for the synthalii of F- a fprthsr method was 
dasircdwhidlwouldanowtheprepaWionoftbe 
mataialaaeitbaafitspPreeuantioalaxiusizabk 
?mntity~11tk~timcwdptovidecooveoient 
mten&Waforthcsyntblxk,inaptkallyactiveform, 
ofrektadanalogWafin~t.Iotkcourscofolu 
bkcbmlkalinvastigatkMithubecomeofill~stto 
examincando#Waotbutballthepboephonicaddsiso- 
staicwiththClbWUdph!0@h&&IDputicuhr,itk 
dh8bbthtflllb&dorooprOthathnthevicinrl 

diOllinka#ebcamdil!daswdllsvuiationindirtPnce 

betwen hy&oxj and pbq&aryl rites. 
Prkr efforts’ ‘L’6 indkued that the “sbuftenal” non- 

isostakphltqhunkacidanakgueof&efoI-3-phaa. 
Phate,23-dWroWpraPyl-1-phapbonicacid(2), 
wasnotofsigni8Wtvahu?forbofu0studks,norwasit 

parthhly dficknt as studkd by in oirro mzymatk 
reaction. Presumably its compacted sbuctm hhkfal 
itsilltm&nwithtbePctivesittsoftheeIlzymcsia- 
vdved. However, liuk is known about the geametric 
requirements in regard to anal- “klIgt&,,, as 
comparcdtotheMturalmataial.Itmightbcexpectad 
that the rotational fkxibility of “kn@&enaP specks 
wouldpcrmitiatcractioninamarunrsimilartothatof 
theuaturalmataid. 

Bothcnan~of1havebeenprqmfedstarting 
with tbc commerciany avaikbk optically active amlic 
acidsasihsmtalio!Jcbane1.Farthe(s)-enmtiomer 
ot3,4-dihydroxybatyl-1-pboapbonicpcid(s1),tbe 
firstthrecstcpsfromI-mdicacidykkliugthe(s)-12- 
0 - iqmyylldencbutrae - 124 - trid (S-3) have been 
pelfarmed auxlx& to the previously reported pracc- 
dure of Hayashi et a/.” In a similar mamW has now 
bee0 prqmred the (R)-eMn~ of 3,4dihy&oxytnltyl- 
I-pbosphonic acid (R-1); a synthesii of the raccmic 
mat&l, more convenknt alxl procadine in hisbet 
ykldstbfUltlWplWiOUdy~pOrted,begiMWiththe 
cmmahlly availabk butmelA4-trid. 

Attempts at the pbmpboayktioa of 4 by Mid&is- 
Arbuzov n!actioas using dtJKx of sevasl phosphite 
rqalts gave results which were less than desirabk. 
Pmi6chnsofthephmptmates(S)wcrelh&redby 
tbdrappmatpartiddccamposithuponattemptsat 
diStillation;~spectnldataOlltbecrudemataialsiD- 

dicated than t0 be of ca. 95% purity, the reaction 
qWnces were continWd witbout further attempts at 
- 

Thecompo&S1obtincdsMtingfroml+udicacid 
isoftbaMmeabsoh&cx+umtiouabo?lttheiIltaMl 
OH as m-glyccrd-lphospbrte and would bo expectal to 
exhibitsig&antlyM~ntg’opatissiu~ 
vst?ms?Nomp6ufWitseaa&oaWortheraamk 
mod&tWnThkinfactimsbl!eaobservcd.Compouad 
s1exhibitsa&vityintbcinbibiiofgrowthof 
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Eschek%it~ coli strain 8 and Bacillus rubth stmim BD 
170 ad 1005 of twice the magnitude using recemic 
mat&l.” It sllauld be notal that the enantioaler (R-l) 
exhi%b inhibitioo of about 896 the mnghude a8 (S-1); 
thisisprelumt!dtobedlEtothepresenccofap- 
proximately 8% (Sl) in the R-l prcpamh as tbc d- 

mak aCid lucd as starting mataial cmtaiIM ap- 

pr~ximatcly 896 I-ma& acid M an impurity. 

S-I m-dyzwol-3-phu9pha9 

It ha!4 also been of intaest to 8yntherize other pbm- 
pboaatesandpltosphoaicacid!SforlMcasanal~of 
glycerol-3-pblxphatc that tbc effect 00 metabolic pro- 
CuscB of fldber &Wtural variationa might be 04lerved. 
In light of the activity of (1~lDpoxyprupyl- 
plmmphonic ecid (phosphoImmycia) 91 all an- 
agea&” tbc introducti4m of an epoxide function ill place 
of the vi&al diol of 1 appeared to be a reasonable 
s&uctudchoicefortkpenartionofanewagent.T&e 
rautcfortkgcnWathnofthepllospboaatedieater(7)ia 
~lwuba8ba in +lxme~l. *TlliB ?rocu@ PI per- 

rrrcermcmatl!dlsent.Rely~for 
the geDMation of optically active cumpoudB.= For the 
initialinveatigath8itwa8dcemcdmostrea8onableto 

biologkaladvity. 

Three makular ayatems have been prepad wlkb 
afchlte&dtoaccoalpliehmetrbdic~nthro~ 
thetbcin~ofraucblnlentities~of 
having 8elective St& in- with the involved 
enzYmeS* 

The gcneml prcpuah of 1 - methyl - 3.4 - dihy- 
droxybutyl - 1 - pho8phk acid, dilitbh salt (9) ia 
ilhutratal in Scheme 2 by a roate which is fundamentally 
similartothatdiscu3aedabovefurtbcprepadoaof 1, 
although llae the I&ha&-Mv reaction of the 
alkyl clllaride with tria(trimethylsily1) pllo!spllitczl~ 
proceeded most favorably. 

Tbc second of the sy!Mns involves the introductioa 
of a OH flmction a- to tk plKmplkonls. Tbc lJ,4 - 
billydroxybutyl - 1 - pllospbonic acid, dilithh dt (14) 
iagenaatalfromSYa8apairofdhtercoisomefua8 
ilhL3tlWdiUSChICl. 

Th4?thiddtllCSystanrhWpOWUl !3tkVUKiUiOU 

from SnplyLxaa-~ The (s) - 3.4 - dllydroxy- 
lnltyl-1-phosplu4tc(Sl6)ialel@cdas~rthe 
relatioImhip batWell the pltospboryl ad llydroxyl 
flUI&O&TheS~i8OfS16fromS3isill~tntedh 
!kheme 1. An altanak route to the dicst8r (517). dir- 
p&a?aRnt of clllade from s-4 using the ailva 8alt of 
diphenylphosphoricridacsofd@totbcmetbodof 
PoataT&% &rvc IelNlta which were less than 8atis- 
factW. 

Subathtion of S-16 for sn_dycaol_3phpbate in 
enzyma&~forwhichtklattcri8aaatural 
sub8mtewoddbcexpcztaItoga#rteavarktyofaow 
compouadrh&t#tbCbOWllaignificmoe.<nputicllLt 

intcrestareavafktyafli+whkhdbegenmtul. 
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scheme2. 

unlike lipiis related to tbc phospblmic acid aualv of 

be expec&i to be succptiik to phosplWc hydrolysis 
under OooCozymaGc cooditiom if not eozyntk aa well. 
Thusitwasofiotawlttoplqarethe~cQidc 
(S-U) as iuus~ io scheolc 1. 

Thcisostip4Mpho&acidaoakgucofpho@W 
glyc& acid, 3 - carboxy - 3 - hydroxytmtyl - 1 - 
phosphooicacid(23)hasbeeofolmdtoiutefactwithr 
varktyofenzyoEsystallsasasubstiMcfortbenatural 
substrate. l%t!sc systems ilKMe tbc ox&tioo of 
NADH“’ and phospharyIatioo with pborpboglyccratc 
kilW.“FWtbCd&ikdinVCSti@&lOfthl3aCtiOOOf 
23 with these aod other enzyme systems, and &I oico, it 
hasbccooxnecessarytbat23bcavailabkwithaooo- 
exchrrg#ble isotopic l&cl. The SYtlthh of 23 baXia# 
a’~labclatthecarboxylcarboocaobeaccomplishul 
u.siogamadifka&ooftheapproachufPfeiRcrdoL:” 
thevariatknnecessafilyiobxxhxcdisachangefrom 
acidictobasicmaliumforaddSnlastbcoIajorporlio0 
of label would be lost as @!EoIls matuial under the 
staodardaci&conditioaaIsoktiooofpMdactcaobe 
perfarmed by prepsrative paper chro~y. The 
route is outlined io Scheme 3. 

NoCN. N&H 

w50) CH;?CH2Cm e 
3 
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WCSlBI0CdWitb~VUkIl3M-36OidWKSt.OptidroCI- 
tialIwaemMaualurPuIiegrRnddph~(N~ 
hmp)witbaldma!Jl. 

pnpcvofbrr0f(s)-1-chknv-0-~~~~-3.4 
- did (s-4). Trigtbmytpho@w (2.06& 734mmd) in 3.onll d 
CH~wnaddeddropwbeovarpuiodd4brtorwaUathed 
aoh d 1.16f (7.94m&) Q - 1.2 - 0 - iuqropyW&ubnc - 
IA4 - triol’ and 185g (12Ommol) CCL in 2oml CHfi at 
momtemp.TbemixtWewaalthdforlbr8twbidlthetkn 
wasul&d6Omldn+eamneaodt&resulhatpptdtripkoyl- 
pbosphoxirkwasremovedbyflhtiwandwaxbedwitttr 
fmtkr6omln-pentane.Tkcoalbiordbpentracaolmwefe 
wa&alwithrrtNnHC0,nq,watcz,aodbriue,arnJdrkdovu 
Mgso+Aftertuhtiontoremovetbedly&agulttkaolveat 
waaev8pon@dlmderratWedpn?aluclodrfmtba6omld 
WpeotMewsead&dtop&pituetkbttlacesdtripbenyl- 
pbOSptkOXidC.ThiruUtytaed~QuWOdlDdUlC 

sohtt removed lmdm rcdllced presswe tAl yickl I.128 @5.%) 
dpmes-4urligbtoil.hIy8iaiDdhtaillofllrtba 
pWi6cuhtok asc#urv;tkm8tuhlthu8hohtedexhMsa 
rbvpr~~oa~~uriqllIlttxl/l~.~nd2096 
HPL 011 Chma~rab W; NMR (CD&) 1.37g (3H. I). 1.406 OH, 
a), 1.976 Cur. III). 3.636 QH. m), 4.098 (w, q ); fR (CHCb an-‘) 
Wlo-27m (3 De&). 
1410; [&“=-- 

1452 13s l3n. 1290. 1245. 1W-J. 1115. 
I4.j; (1 M; CHh,). (&md:.C, 5lm; Ii, 7.n: 

Cak. for C,H,&CI: C, 5l.W; H. 7.90%). 
Arpomrbnof~~(s)-0-&~mp~-3,4-di- 

hydmxybatyl - I - pkuphtmau (S-5’). To memUic Na @Zag, 
0.055g-atam)iurdliafdrrLoDlk?manbyd.8tuqWew8a 
addail5Omlkxam(&iedovaNa).Tbebxxnoewaxkatalto 
~gUUkRJ!h&ltWhidltiUEtbac~&kddibUtyipbolpllite 
(10.6&55.Ommol)dropwireovarpaioddZSmin.Tbebatiq 
waaconthed~~~tilaUdtkNametaIbddixxahat.Attbi~ 
timetkrewuad&d(s)-l-chlaro-o-*kopropylirk~- 
3.4 - dial @X06& 55.ommol) and the mixture amtinucd to k 
k8udatre6uxfor48hr*Aftercoot&tkmixturew88wa&ai 
tiWUCX,fhCapaichySrb&gSGpWOd,d+dOWM$O~ 

futad8ndevrpartedundareducedpmrurekaviDgmoil 

which was vmnm dMkd (134’lO.O5Tar) to yield 7.651 
(45.o%)dSduacaMear~.TbcmltaLlaairdti 
cxhalikd8pcctrliurccaduithlhe&-~ 
ekmentalaulyrbWataltkpmaeoceda~maUimpMy(ca 
59b)uhichamidnotkremovatbydidiMoaordimmatc+ 
Inphy.Tbhposxibiyuhbychvrqedtkdioxahnerhtg. 
lnBdixtikdm&&lwasdwmaltobedslltlicientpuritytobe 
used in tk folbwiug step. halythl btr: NMR (C-DC&j 0.986 
(3H. s). I.446 13H. a). 1.21-2566 (12H. campkx). 3.ud (1H. m). 
i.eg (6~, k&xj~ m (bc& S&S. CQ?) %25-e, iti 
1375,1250,1150.1065,1025.975; [alon=-2T (IM. &OH). 

hepamth of dlUthhm ($I - 3,4 - dihydivxybmtyi - 1 - 
phpkmlc d (S-1). llle dibatyl Q - 0 - ia4propyiideIle - 3.4 - 
dihy&oxybutyl - 1 - pborpboartc (5.49 1.17.9 mmol) w89 lthal 
ovaaightwithlzomll%HCldtawhichthesolventw8s 
mmovailmdcXfahlcedpreu0ewitboatbeatin&ncn?sidurl 
oiiwaarehxalwithlOOml1JMLiOHfor~hrduringwhkb 
therwhitepptbepatofmm.TotkmixtwewuaddcdlOOml 
d8bsEtoHtocanp&tatbeprrcipiutioa:tkpptwax6ltm?d 

to* t&l volume d lOlllIz [obn-+14.6:. tk aalt was . . 
lWhcndyxo&bleinwwcidicmaii8fa~ent8tok 
amde. (polmd: C. 26.e H. 5.12 Chk. far C,H,POJ&: C. 26.40; 
H. 4.99% 
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wukompowlbyt&uklitkmofI8Imlofwabz.Tbe-rcsd. 
t8nttitmewumbfedamitheluz8tecaacentntedtoathick 
oiiu&rredwdpraaare.Thbconcentratewupwitkdby 
SUbjl!CthtOC~ yOll~COhMOf6O~drOiagd 

ai chItal wiul amI (3:l. v:v) 8nd 78oml (2:l. v:v) 
txa&toH. The comb&i cluenb wae cuwenw lmda 
lAcal prewlm uld tk m&d dl VlEtlpm distikd 
(13Y/O.O25Tar) to ykld 5.71 (33.3%) af (IWe 
whichexhiStaJNMRandlRspectnideatkdtotbatfurthe 

)cnmtiomsr and [1v~~-+U.6* (26M iu MeOH) whkh 
zln& with a vabe of -25.r u alewral fa the (Sk 
ellantkner undu identkd cond&lu. The trid (5.71. 
54.omaA)nrr8tiTralin45Omlofac&oiBiatbetwcDceaf3g 
p-toimdfoaic wid monollydr8te at mom temp. for 3.5hr 
afta which ad& NaHCO, w added rpd the ttk+g 
continucd.Tbcmixtutewaa6ttczcdandtbe8olvwItev8porA 
ull&rral~pmuKetoyieklmdlynriduenhirbvmdir- 
sdvediuEtOAc,wa&aiuwmivdywithNaHC~radkiac 
anddrkdovaMg!so~AftexlutmtiollaKlfaBovdofthendvent 
lmderr&K!aiprcuuretbenriduewuv8clMmdkdkd 
(W/3.2 Ton) to yidd 6.12 g (77.6%) of R-3 w&k41 c+itydNE 
andlRspeamidentidtotboredthe(~ 
lBmtk8l4.64g(31.8mmol)wweimmcdiatdytn?atedbltburrne 
nlMDcra#~lbovefoftbc(S)enrPtiomsrforamvariw 
toR_1.‘Ibaewuthpr~3,g(~)afR4rrr~oil 
WtliChdibitdChroPvtoqrp t+ldqleCmltpmpsitisridsb 

lid to tilosC at the (W md [ob -+15.1@ (lM, 
CHa,). For gmwatkn af tbc phorpaoaic add, R-l, B.OOg, 
lS.Ommd) d R4 were tntal u &c&al above for the 

aaotkw to ykld on dbdlrtioa (125V.05 Tar) 2501 

-1.pkspbaw(R+vhich~IRspdNMRrpsctn 
ideatkaltothowrrobMrvedforthe(~.Ttlediox- 
daw (R-g) coa$biDai from two pnprnbionr (5.741. 18.7 ululd) 
wasdepfokMMdhykolyzulualready~fathe 
s)carntiomatoyirkl3.OOg(88.2%)ofR-lwhichexhibkl 

neoptkdrowion,measlKedintbcMmeMllDsr~faths 
(s).amn~, exhibw [abn - - 13s. (Found: c, 2638; H, 
5.23. talc. for c&Po,L&: c, 26.40; H, 499%). 

PtapPalbn of dwium (Rs) - 3,4 - +wnxYb~l- 1 - 
phphk add (1). Racunic 12kkmnetnd (63.6 1.600 mmd) 
wulrataiinmidcnti-udwaibedrbovcforthe 
(R)-emniomsr to yield 011 didlath (76./l Ton) 60.0 g (68.5%) 
of3whichuwaponMinIRmdNMRqwtrawiththe 
amntkwuic tams &cribaJ previoady. Convcki d 40.61 
(27ammol) of raa!mkdioxoluE(3)totbcchlori&wupn- 
formedin8a&tticdmlnnatotbataaducAedfortbB 
elm&m&c farm to yield 325 g (71.1%) of 4. llw ckide 4, 
(23.00. 140mmol), vu tbcn phoapbonylntal UsbIg 8 rda d 
lodiumdiwylpho@teiubexaaeudauaniabovefortbe 
(!Q.enantiomu. la tbia way vu obtaiwd 25.6g(59.7%) d S lrpoll 
v~coom dMation (13WO.l Tar). Tbp dic+x 0 ‘IPII convsrted 
iathcmaont!xdetcribalforthe~folmBin7l%yidd 
tothelau?mic1whkbcanrpondrbldlspectrdrodchmmr- 
togrphkpopurkwiththatupmparedbyatk~.” 

anrdkoIvedh4WmlCHa,,vmshalwith~(3~lW~ 
aad dried ovdl Mgsoe Afw tutmtkm the advent wu 
evapontalnwkxraluccdprcuoretoyMdll.0gdaydlowoii 
whicbwMdkdvaIiul3nllpyridine,cuMto(r,radrdded 
dmpwiMtorwokd(Q)sdnd7sog(41Ammo0P~- 
fonylchlo&in%mlbelumc.Themixmmarcgwedto 
c4nlletoroomtallp.8ndwu8tirYedfor4Ebrafterwbichtbae 
WMdded~fUltk12OmlblWClE~tbBldXtWenuhcd 
wccauively with 2 N HCl (3xl3Oml). nat NaHCtM (3X 
6oml),w~(4xl4opll)~wsdov~~~Thcrdvsatau 
ev8pomtalulukxfaiwedplwulReradthe~dl~op 
inaminimumvolumeofl:lRtOAc-CHCI,aadpauedthro@~ 

moiiwhkhsxhaitcdr~spotd~~a34~tk 
develowd with 1: 1 WA&Ha,. §wctrd au&a& NMR 
(CDs;) Q61-192d (16H. m&e; CHKHiXr d 
~&&). 2.156 (3H, a), 3.304.ti (7H. caaiplei tiH- aml 
OCH.). 4.398 IlH. 0. 6.86-7.606 (4H. M’RR’): fR (bshrsen 

l.lmlwatw.nlemixtRev/asr&lxk-far3hr,&lde&8adtha 
sdventmmovedundarrcducedpresawe.Totbemirbevm 
sddedlOOmlethC#Ildtbe~UltUpptofrodkmt0Syhte 
~ovaJbyattr&mlmdcl8lEtioLTbeul4wuwuhadwith 
water (3X25@, drkd ovcl Mgso& 8od tbs sdwat rswwtd 
DnQldUC4!dpW0GtO@d8UUilWhiCh~V~diS- 

tilkd (lW/O.O5 Tar) giviug 030 g (63.7%) d m 7 abicb ex- 
hibitcdrrisdelpotol%-O.lbopontlcaithl:l~~HU, 
mdqbxtrd&taiuaL%xlrdwithtbatforrtsrminrlapoxide.M 
Spednl aadyak: NMR (CDCI,) 0.7~1-W (18H. con@& 
CH,CH&Hr awl PCH#H&. 2Mb (lH, 1). 2.271 (lH, 0.2.5Ja 
(la, q ), 3.596 (4H. dt); IR (bdwen rrltr, cm-‘) 2lM-3050,1470. 
1252,1155,1122,1t?7o, 1030,9Bo. (Fooad: C, S4.68; H. 9.37. Cak. 
fa C,&lQ.z C. 54~53; H, 9.53%). 

pkpomtlor-of(s)-l-oxo.o-Lap?pp~-25- 
did IS-lrn. The uimarv akobolS3(8.76r.6O.Ommd)diudval 

(26296) of b !&IO. Bpedrd am&is: lam (CDCI,, 1391(3ti, 
d. 1.426 flH. 0. 2776 (w. cki. L-6& h= 1.5H.z). 3.608 
(lH, dd, Jc=gHt, J,-8%). iti (1H. bd J,=Slit; Jo= 
6Hz). 4596 (1H. m), 9AM (lH, 6 JI - 13 Hz); IR (CHclt. 
cm-‘) 2W-3OW, 2765,1725.1452,1385,1370,1345,132$125& 
11521065; [&’ - + 13.3’ (1 M in CIfCl& (Found: C, 57%; H, 
846. Cak. fur C&O,: C, 58832; H, 8.39%). 

J+vwmrAofdlbaull(1Rsss)-3,4-0-iropwP~- 
13,4 - MhydroxybutyI - 1 - pbos~hcma& (u). A sdo d 6541 
(26.6mmol) &auyi hydrogen w nitb 3.028 
(2o.lmmd)ofslomdlmltriethyhminein6Bml~~ 
washeated8t6o.wfor4hr.Tbsmixtwmwa8dButaiwith 
400m1kcnzmneaodw&edwawivdyvAhntNaHC0,q 
(2x 12Oml). 1 N Ha (2x 12Oml), watu (2x1201~0 rpd d&d 
ovaMg!$o~Uponevapor&lofthesdventthmewaadVtaiMd 
5.72g(69.8%)ufUumdlwhichexhwsJaaingk#potof 
&=0X on tk with 5:5:1 ~ylethrr-etbmDd. From 
thetwoseuofdoubbtnforbe&ichydroOsnriutheNMRitk 
&iuutedtbutbetwodirrtaeoiromenrrspwentiur4:l 
r&o. Spectnl aadysk NMR (CDCQ ljob (6&i, brad aWet), 
2006 (2H. m). 3.518 (lH, t), 3R4-4.)96 (3H. &. OW. 
OCH), 4.558 (1H. 8). 4&5-5.18d (4H, pair of dollMetr for bes 
zylic hydrolsnr), 7.M8 (1oH. 8); IR (betawn adts, cm-‘) 3160- 
3730. 3790.3110, 15a5, 1460, 1375, 1370, 1225, 1160, 1035: 
[abn - + 0.7 (0.4 M ip cHad. (polmd: c, 62.33: H. 645. Ck 
for Cn,HnPOI: C, 62-W H. 6.09%). 

Pnpamlilm of wws) - 13.4 - tMdw?bwP&w~ 
&-kf (W. * dibeazyl pborpeoarte (u) (5.0s; 12.3 mmoD, m 
dksdvuiin13OmlrbrRtOHaodh~onrPlrr 
appuatmovc~zM)mglO%Pd/Cat4opdgH~~~~~. 
ImtilnomoreH~viwdwbed.Tkatdystau~remo~by 
twatkxnKoughCditeradflltntewasevrpmtsdlmder 
m&calprcuumtoyidd2Og~)dthefrwrcid(l4)~ 
exlstaJa8in&apotootIcalMioobeluykaMeprotoMin 
tbeNMR.fklraMly&thefN!e8cidwMcanvertcdtotbe 
dilitb&tdtbybl?illgdkdWdinRtOHradWU@dWith 



J------- ---- 

tbenwubed stsccdvdywlthrrrtN~CO,q,brbm,ud~ 
8oddrkdQvarMgso*Afters~ddae~t~ 
~prmlrctberuldlmlllqddwuv8mtmdkt8kd 
@6’~1.7Tarr) to yk3d 21.3g(78.7%) pa l2. spechnt dyrir: 
NMR (CDCI~ 1.206 (3H, d, JA- 6 Hrc), 1.356 (3H, 8). I.416 (3ff, 
e), 1.696 (2H, dd, J, = Jc = S.S Hz), 3.166 (lH, 0,3.39-4i55g @Jf, 
m). (Found: C, 598-9; H, 10.06. Cdc. far C$H,&: C, S9.97; H, 
10.10%). 

J+Qwoth~4-chbfo-0-&op~~mu-13- 
&of fIgI. To I rscP stirred soh of I2 (16.Or, 1OOmmdj With 

Ewlieg.tbemixtmew8a~witbcbvcwrl8nd6ltawd. 
Tb8ltr8tewn coImmadlmdureducuipre~rad 
e&noIkLiOHeqnuaddedtopH=8.Tb,meuitant~twor 
&imdoff,u&ed~ithEtOHeodeth,enddrkd~ 
vamlmntogive283gofc?ude9.necnllklnataidWas~ 
@tataifromaqwowsolnbyeddithof~HtoyicMf~g 
(lg.l%)ofg~e~a~rpataf~-0.62oaUc~ 
10: 1 MdlH-O.1 NHCI am! gave wccphbk eodytkd h 
Spectral amilyek: NMR (S% CD&DOD in D&3) 1.326 (3H. 
broukoed &kt), 1.4XL298 (3H, ml, 3.41-4.486 (3H, ml; ER 
(KBr, car’) 32tw800* 27SO”3@?0,16.50,1430,1320. womf: c, 
JoJ(I; H, S.64. Cdc. for C;H,J’O~~: C, 36.64 H, 5.66%). 

JbquWh uj tiiM%iu (s) - 3,4 - &wvxywyl - 1 - 
p&o&ate (S-16). To $3 (2!& 22.Ommdj in 12ml pa 
cookd to Q Wae e&d dropWke 7.1411 @S.ommoiI CtipbenYl 
pboqhoclhidete.~etMdingfor12bratB,l.2mJWata 
WMwJded$odthemixaxe~truedondefreducuip_me. 
Tba&dlldMlidWMdk&edinlSOmlbeiUCMlUldmrh#l 
enccasivdy lrrith lOOmI each anta, cdd lNHCl, c$d 
lNKHCt&,ud~ataemiudovmMISOI.*~ 
oftbe8olvelltml&rredocsdtxeauuedu:tiuel~W8e 
&&ediulSOmlabsEK)Hendh~ovalOOmg 
~t&inrPurappwneatS2psigofH~1mtilwmo~H,ru 
mkeoup.TheamlyetnrrremovulbyfIltmththo&csiac 
eadtheolveatewpontatun6erredwdtxeuantoykldthe 
freewidurvkcowoiI.PatmJdyai&tJlefrw8cuWas 
carvtrtadtoit8diMhSdt(S-16)bydkeoktke~SOmlof 
WauXaodtbeeddithofrsawmtedethDolksohof 
~H~H~topH-8.~~m;rtw~a~nrloff.w~ 

wilftlftoHmadt!4hllr,ulddrhdaa&r~b~ldl.S3g 
(33&96)afSI6Warmntmfd~~~or 
~tbir~hfirmlybolmdmldanddnotbe 
mmovedby~*mtaidlmduvuoma,Tbeemtmial 
exbMedaai1&q~dJf,-O.SOrmtknningl0:lhf&H- 
O.OlNHCl.Spaitmimmlyxh:NMk(S%C~DinW~ 
1.678 (2H, m), 3.154306 (SH, cunpbx); IR (KBr, cm;-‘) 30% 
38%‘ 2760-3015, 16So. 14Ss. lS#, 1390‘ lM0, 1260. 1210; 

n--20.4(ffee8cfd$Q.7YinE!OFf).(Fmmd:C 23.35;H, 
ti! talc. far C&H#o&-l)fH@: c, 23.19; Ii, 4&j* 

fwwwi@aof m-4--- 1.2 - did (S-21). To 
53(5~2511,~6~~baMmtdiyD~wu,dd#l2176~ 
powdmedXCOHwi#~&iogandc&ingtoO’.Benxyicbidc, 
%80g(4S9mmdxmuxd&d8edum~8nowedtowafm, 
tglbtdybcie6bcuafat?O’for6hr.Aftacodhip,SOml~ 
w~caddulandtbemixa~cxt~taiwith4x3SmlCHC~Tl1e 
com~exfmGtsaaewubtniwah~,driedovuMgsD~ 
UKI vqara@d u&a IediMd presaxe to give a yenow oil 
~wagtnrt#lwitb2ml2NHCIa~ds1~Ment~~ncto 
effeuroia.Afterhc&gatmihaxfarl.Shr&emixawewas 
co&d,26mlEtDH~addcd,andthexoiventrcmovedmukr 
m,&cuJ~.ThrnridawwasdiMld~inssdcHcl~ 
~~with3xlZml~,QisdoverNIrlSOGUdtbesdveat 
lemovaf~rsdpaxlpremuretoykJd253#(3s.3%)ofpare 
S-21 u eo oil. Spectrd endyak: NMR (CDCI,) 1.696 @H, dt, 
JA - 6 Hz, Je = SJ Hz), 3.lg-3.876 (SH, compkxj, 4.036 @If, 
browf siagkt), 4.4111 @H, 8) 7.248 (SH, I); fR #xtWeeo mite, 
cm-q 3160-3740,27s5-31?iO$1SOO, 1460,136s 1320,121s, 109S* 
1035, 910, 810, 740, see: [&‘- -15.6’ (0.3 M in MeOH). 
(FRm.& C, 67.16; H. 8.32. Calc. fa C,,H&: C, 67.32; H, 

i&tot&M offs) - 4 - kauyfoxy - 12 - dipalmitoyloxy&ntimc 
(s-22j. To a s&l of !s-21 (lmor, 5.10mm01) ill 2mi pyridine. 
cookd to Q. Was &al drotwke 3.30s (120mmon oabniiY1 
chkridelnumlbelumm.n;smixtmewur88owaliocometo 
roomtemp.amlconthmedirriugfor21brJwhkhtimeafurtha 
25mlbmlxcnewmcd6wl8odtbcmixaJrewubai~vely 
~3~7ml2NH~ud4~7mtrcrtorunddrwio~er~* 
UpOll8nipmtioDd~xrlventPDdernsdnailp*iurmethae 

WObt8hOd8WMtCSOiidWbiCbmUlWkC?CGQ3~fnw 

91146 E&OH to ykid l.S4g (449%) pare S-22 m.p. 40.41”. Spectrd 
m&is: NMR (CDCld OS2046 @OH, compkx). 2.06-2598 
(4% cunpkx), 3516 @If, t, J - 6 Hxj, 4.256 tZ?i, mj, 4.518 @Et, 
s), 5.298 (lH, m), 7.32g (SH, sj; IR (KBr, cm-‘) 2830-3075,1745. 
1470, lrzz, 1405 MS. MIS, 12s. 1230,12Os, 118S, IOBO. 1030, 
97s. 943; rahrn = -9.4’(O.U74M in CHCQ. (Pow& C, 77.m H, 
11.17. cek. fff c&&: c, 76.73; H, 11.38%). 

Pnpatuthuof(s)-4-~-l3-ifipdmitoyloxy6ntont 
(S-19). A w& of S-P (O.SO3 g, 0.747 mm@ io SO ml 1: 1 &OH.- 
EtOACWithlOOtBglO%P&CWrrbydmgmmMiD~P~y?- 
pamtwat4OpsigofH~antilaomasH~~aeteke11ap.Tlm 

of pore S-1) m.p. S8-6V. Spectml u&sh: NIUR KDCi~j 0.3p- 
1SiM (66H, cuiphxj, 2ti2764 #Ii, ~imwkx), 3.636 Cur, mj, 
4,188 (2H, m). 4.706(18, tj, S.176 (lH, mj; IR (CHCL cm-‘) 
3240-3X@, 31#), ?gfMOSO, 1740‘ lm, 142% 138.5,1320* 1280, 
1185, 1ObS; [aha - - 13.0’ (O.OS Y in CHCld. (Foundi C, 73.93; 
H, 12.27. Cab. for CI;H,&: C, 74.17; H, 121096). 
Rsr~of~~3-c~-3-h~~~R~-l- 

phoq&dc uc&i (23). A wbt of 1125 aig (29Oii&jN&N and 
11~4~(2WI(I~N~Hin5ml~mr~o~iaalSml 
muadbo(tam68&ROdtOitVrrWi&d%43mg(2908~l)of 
U”dbuhaliaSmiO.SMN~CD,q.Rw:~waskwrptly 
~thr~UhdloWedtoOK&*WbiChtiIlRtbt 
aukhw8hdaDdhptatroolntmlp.fff4d8y~.Afterthistbae 
thtnixtmearrlmxtaitiWfoc5braad~toncar 
dryncmumkmdncedpru~~~.Tothe-rexidaeaudd#i5ml 
cimc.HClmidthemixturehemcdat1Wfotl6br&crwkichh 
wasagxb~tomrdryneu.Totkresid~was 
&ikilOml aba EtOH, the mix& tiltawd, ud satwabd 
et&notkLiOHeMeduatily&htioauu_pkte.Theppt 
Wa8fih!d,WuhedwithEtDHmld~,uddrkdolxkr 
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