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Abstrdct - By using both p-N-glycosyldtlon and P-0-glycosyldtlon 

procedures, different avthods for the lncorporatlon of glucose 
moletIes to prollne. hydroxyprollne or glutaRlc dcld contdlnlng 
protected ncuropeptldes hdve been examined. As far ds qlycosyldtlon 
of Clu dnd Hyp contdlnlng frdgwnts 1s concerned, the lncorporatlon 
of elther Y-fl-N-glucosyldted glutdmlc dCld or s-j3-O-glwOsyldtCd 
hydroxyprollne to the rest of the peptlde hdve been chosen. kmever, 

in the cdse Of C-tCtYnind1 prOlifW contdlnlng pcptldc frdgmts, 
direct b-N-glucosyldtIon of the full peptIde has been preferred. 
Acetyl protecting groups on the sugar moiety led to better yields 

thdn the bulkier benryl qrwps. 

There ts d grO*ing evidence Of the CrUCldl role played by CdrbOhydrdte residues in 

blologlcdl processes such ds receptor recognltlon. Thus, dn lncredslng mvnkr of results dre 

polntlng out the Influence of the sugar Mletles Of glycopeptl&s ln thelr blologicdl activity 

dnd selectlvlty (1). Follorlng thls major tendency, one of the Mdln goals of current resedrch ln 

our LdbOrdtOry 1s the tnprovmwnt of the dctlvlty dnd SelectIvlty of neuropeptlder by tnedns of 

the lncorpordtlon of sugar moletles to different posltlons on the pcptlde structure (2,)). 

In the present paper re descrlbc different Ythods for the lncorporatlon of glucose mletles 

to sm N and/or C-tennlndl protected neurodctlve peptIdes. lhese peptlde seqwnces dre Rx- 

lyr-IMet-Cly-Phr-Pro-OH, &X-Tyr-a(ct-ay-Phe-Hyp-O)(e (protected enkephdlln related peptldes). 

Faoc-Clu-Phe-Phe-Cly-Leu-Met-We and Floe-Clu-Phe-Phe-Pro-Leu-)(et-O)(e (protected C-tenlndl 

hexdpeptlde dndlOguCS Of Substdnce PI. Structure-dctlvlty studies have shorn thdt both posltlon 

5 of efaephdllns dnd 6 Of Substance P (6-11) dllow modlficdtlons 

agonist, t&,5,6) rhereds other posltlons such ds Tyrl 

leddlnq ,to more ;;tlve 

Of enkephdllns dnd PhC , Met-W Of 
2 

Substance P hdve been recornended to remdln unmodlfled (7.8.9). The glucose noletles hdve been 

inCOrpOrdtCd either vid p-N-qlycosldlc llnkdge b;trecn ~,~,~,6-tCtrd-O-dCCtyl-~-glucopyrd~O¶yl 

aairle and the free nor Y-csrbohyl group of Pro or Clu 
6 T 

re ctlvely or Vid a-0-glycosldIc 

llnkdpe between protected glucose dnd the hydronyl group of Hyp . 

An laportdnt goal of this work wds the prepdrdtlon of different glucosyl MInO acid 

lntem?dldtes rhlch could be used for the synthesis of glycosylneuropcptldes. The prepdrdtlon of 

the fl-dnomers of the glycosyl dmino dCids have been pursued since the ,9-glycosyl llnkdge 1s 

Mrc usudl than the a-llnkdge -g the dntral klngda (10). Herertheless, d ncthod to obtain 

both n dnd B-glycosyl derlvdtlves hd5 been tested. 
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lmo condens&lon methods leadIng toa, fi-O-glycosldlc bonds hwe been essayed. Thus, the 

trlflworaethmesulpbonIc enhydrldc proccdurc (11) using 0-benrylated supat yielded mixtures of 

oand pdnmers mherur the Hg(C?4)2 crtalyrls wthcd (12) using acetylated-glycosyl bralbes 

g-e, .H the mnln lsaer, the -dnomer. In both cases further purlflcatlon was necessary to 

obtain pure b-mours. Concernlng the -N-glycosylatlon, tro colpn coupling methods In 

peptlde synthesis hdve been used: DCC/HOBt and mIxed dnhydrlde (lsobutylchloroforte). In thls 

ray t the ,9-N-glycosylatlon step could be perfomd before snd after the lncorporatlon of the 

Corresponding uIno ecId to the rest of the peptlde chain. In case of stretegles lnrolvlng the 

synthesis of slrple glycosyl amIn dcId lntendidtes obtdIned by both 0- dnd N-glycosyldtion, 

their lncorporatlon to neurcqeptlde sequencer have also been studled. Uslng both approaches, 

direct peptIde glycosyletlon end through glycosyl amino dcld lntemdlates, d ride range of the 

different posslbIl1tIcs of supar Incorporation to 6uch neuropeptldes hds been dchleved dnd the 

best routes, dmng those exaalned, hdVe been detemlned. 

Scheme 1 s-rlzes the different routes tested. In dddItIon, the obtdlned chericdl yields 

corresponding to the glycosyldtion steps dre shorn in Table 1. 

TABLE 1 -_ 

Chaicdl yields correrpmdIng to the glycosyldtion step end 

dndlytlcdl ddtd Of the rewltIng glyCO5yl d=inO acids dnd glyCOSy1 

peptlde frdgwnts. 

7 

8 

9 

12 

13 

17 

18 

19 

Formula Anal. t.1. 

Rfd _______________________________ 

C,H,N 

C,H,N 

C. yield (S) 
b-dnmer 

.___________ 

72 

50 

57 

55 

63 

so (840 061 

50 (650 -5) 

00 (6Oa l &q) 

t.1.c. solvent systas dre (a) Chlorofom/methdnol/dcetIc dcld 

(95:5:3) end (b) (11 Hexdnelethyl acetate (rC:6). (2) Heldm/ethyl 

dCCtdte 0:7), (3) Hexdne/ethyl dmtdte (2:8), (k) HexdnC/ethyl 

dCetdtC (1:9), (5) Ethyl acetate, (61 l-tieptdneltert- 

butdnol/pyridIne (7.5:1.5:1.5). Cmpounds 8,9 & 13, ds well ds 
ccqmundr 20, 21, 22, 23 corresponding to Scheme 1, have been 
IdentIfled, after deprotection, by amino acid dndlySlS and F14B4tS. 

N-glycosyldtIon 

lhe best chemlcdl yield (72%) for the b-N-glyCOsyldtIOn of Clu, wds Obtdined by the 

OCC/HOBt procedure, when I wds Jolned to the protected aalno acid 0 to yield 7. However, the 

sme redctlon between 1 dnd the peptkk frdgrnts 5 6 6 resulted In lower cherlcdl yklds. 

Moreover, the CoUPlIB,g betWee+, SdpOnIfIed COrparnd t d”d Phc-phe-cly Or h-L&X,-&t-a ykl&d 

the fInd1 protected 5ubstdnce P (6-11) dndlogues 20, 21, rIth W% cttaIcdl yield ()(A, 

ls&utylchomformte) whereas the frdmnt comkzmdtion betmn sdpmIfIed ccqmunds 6.9 and 

LCU-)(ct-O)(e yielded the Se fInd1 dndlCMJ,MS, rlth only 5-1OS chcnlcdl yield. In oenscquence, 

the b-N-glycosyletlon of Clu and further IncorporatIon of the glucosyl -InO dCId to the rest of 

the PeptIde StrUCture rewlted to be the preferred method for the synthesis of glycosyldted 

SW6-11) l ulogues. On the cmtrery, for the enkephalIn related sequences. the route cmcernlng 
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,3-N-glycosyldtlon of Pro was less effective and the glycosylation step led to lower yields. 

Moreover, only 5% cherlcal yield *as obtained In the incorporatIon of the previously deprotected 

canpound 12 to the rest of the pcptlde fraqunt. In sumrsry, the obtalncd chcmlcdl yields have 

been shorn to be strongly dependent on the nature of the glycosyleted dm1no rcld. 

P-0-glycosylatlon 

For W(6-11) analogues, both glycosylatlon methods have led to s1mllar chemical yields 

although slightly depending on the N-protecting group used. The best O-@yCOSyldtiOn dS¶ay 

yleldlng aOl of the ,+ancacr of canQound 17 hds been conducted rfth trlfluorwthrnesulphonnic 

anhydrIde, knzylsted sugar dnd fmoc ds N-protecting group. IbrCOVCr, by Hg(m)2 Cdtdlysi5 ths 

pglucosyl dCriVdtivC of 18 l ds obtained fror 3 dnd From-Hyp-Me (15) rlth 5(n chem1cdl yield, 

wheredf from 3 dnd L-Hyp-or(e (16) bO% chemlcdl yield uds achieved. 

o-glucosyl enkephdlln sequences hare been obtained by coupling the glyCOSyldtCd 

hydroxyprolines 17 6 19 rlth the peptIde frdgwnt 6oc-Tyr-Or(et-Cly-&he-OH. HoDWet, non- 

compatlblllty of plpcrldlne treatment for the cleavage of Fmoc protecting qroup with dcetyl 

groups on the glucose moiety. made routes such ds the one involving compound 18 urprdcticdl. It 

is north noting thdt dcatyldted sugdr moieties such ds 17, after N-deprotectlon, CoUpled to 

idCntiCdl peptlde sequence with higher yield (77%) than the benzyldted comQound 19 (29%). In 

dddltlon, siqnlf1cdnt yield differences hdve been observed for prOline derivdtlves contdlning 

sugar moletIes on the dm1no dcld side chain (canpound 19) or dt the N-cdrboxyl group (conpound 

12) *hen condensing then t0 the sane enkephdlin sequence. In thls l dy, peptldes 23 & 13 mere 

obtd1ned rlth 7% dnd 5% yleld respectively. 

N-glcp-(OAc),, 
FmoC-Cl”& Phe-Phe-Cly(Pro)-Leu-Met-We 

Fmoc ‘OH 
N-glcp-(OAc)b 

Fmoc ’ 

N-glcp-(OAc), HA cros 

OHC 

(d) 

Boc-Tyr-O&t-Cly-Phe-Pro-W 

OCCltUMt 63% 

BOC 

(b) 

Acetobrwmo-O-glucose 

NH3N 

1 
I 

(OAc),, 

2 I 
(OACjl 

(OAC), 

o-glcp-(oAc)~ 
Lbc-lyr-D&t-Cly-Phe-OH I-Hyp&e 

0-glcp-(Ok), 

bc OH H-&M 
Dcc/tuat 75% 0-glcp-(OAc),, 

0oc (wee 

In swry, the best routes among those tested dre shown in Scharr 2. They Involve the 

Incorpordtlon by b-N-CJlyCOSyldtiOn of ?,3,%6-tetrd-0-dCCtyl-p-D-plucopyra;osyl amine 1 both 

(d) to N-o & C-a-protected glutdmlc acid of Substance P (6-ll), (b) to Pro of the enkephdl1n 

related sequence and (c) the 6-0-glycosyldtion of benryloxycdrbonyl protected hydroxyprollne 

urlng 2,3,*,6-tetra-0-ecetyl-B-O-glucopyranosyl brcalde. The dlrcct 0-glycosylrtion of tyrosine 

and methlonlne COntdining peptide fragments .dl diWdyS avoided kcd”M Of either the strong 

acidic conditions or hlgh tanperdtures Involved in the 0-glycosyldtion method,. 
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rlrrosnnlysls rre prforwc Ey :hc rlcrcwkslytlul uboreto:y, Dcp@rcrcn: of Blol~lcal or*q1c c11!Gry. Z.I.C. 

Ba:celW.~. FMG9S.S SOeCtra mm OeternlWd =lth a L69-V6 Irm:ed systcr ewl~ed l !tb a V6-I! 2x “nit by :w LabGfFl:xy 

of has5 %xctrmrry. :.1.0. erce1um. 

Isolrt:~ wld ~-rlflcrLlar of :-xz protected glyooyl dcrlrat!ves 3’ bnlm rids yd 3ep::Xs ere ca:rlel 0.d b.f 

-flew. !_nrortogrr~y’ (1):. uslrg %llca gel (~Od~C’), IS.? ‘I or 15.5 ‘n col;lns yd l ldthy n 1tr1 tw axxxlu!are 

solvent S”S1_ at a flcr rate 31 5 z=/n1n. 

nU Ccflty Of I%? OfOteCCed 91yCOSy1 .dm aClC+S Of pDtl.XS LW :rr:w?d by IRC-rewrSeP3-~K l(M, 5v c0l.F. 

‘(20 3.05% IWo4,CM q:ao1nrt ehlQI frm 9 to 103 s 04,CN a: , 1lrs: rare or I.$( 04,CNlrln) ‘w:ectIoTI fly &wIwh,e 

ratlcrdry Iyasd~ts at severe1 Nveleoqtw. 

m:ee 3!ffCIcnl aam rc!0 ccrocect!q gram hdrc brw JK3, 9-f l”0arenyls:n”loIycuxmyl (r’rw), Berzy:31y:(lrxnyrl 

:2: aw ter:.-ouryl3~ycrrccnyl :eoc:. Fqt cjrhos cre rtr~rM by treat-t d:h cl~,rlClWIW T: 
2 2 

(I:I) I W.,l at - 

:-ldtdW. 2 grvs were cleaved by hydr~lysls In the CIeSF.Te Of 10 t Ulk%L Q‘ ?‘J:C=u: (3.1 g/q) In 

Ir:ww:. srrorrl of Rx )facS -s rhlereu m!tr rrn/CH Cl 2 2 :1:1j ccrrre!nl~ a few orws of 2-nercsP:oet~.. w) 

n1wtes .st fan tmratv:e dl? e ra:10 of 10 q acid-solver? n. ‘.!Ne tc 1 -1 0’ pe$xlX or .s-lrn ackl r:lrar!res. 

10 l!.ustrete :rc d!ffrrm: glyc3syhrlon @w xp:hX txd fzTvwC!C~ cIw:1rq rthCs ..sed !n :hls err. ow rxw:ir 

cf CIcn t”p of reec:10- 1s qlven. FL?lflcwlQI c~ltlws am n.fl.:. 
F 

Nrrrtcrl~aIlcn 0’ al! m 3r ::rr.!~“sl” Xscf!!xY 

:-us p:fQarc:: follcmlNJ a 91vr pflxx0Jfe are also Crorlow. n-n.*.:. cw9lca1 sn1f:s a*e reaxrea avc!:jlT 

:epetl:lcm cf cww- slqu:s ccr:esouulng to calm a:!3 res!ozs alreacy :?:!JXc In s1rl1.w 9!vw mr:e. All :h? 

9lJros”l X:lrat!res -aore xcreu I? be h~+x%S cI\ fLC UT-I +.c. 

All wrkally actlre .vlm e.13~ Y:C 0’ :r L tcrfl+:e:lz-l dtr the e.:eorlc? cf c-vc:~lw!w* as hY1cated 

:?r-%J+%Jt t-e te=:. 

Ihe fo;lalq rabrcvlrtlms accoralnp :c the ILPK-l& CarlSSlcF Ic:e dseo: f* ‘etfary3r3fufan. Cu N.H 

IlZthylforlP:X, Hy ~th”kwrnllrr. HEI. I-~ycro.yXwctrlaroie. KC. W.M -a!~rc:~u.ylceraoallrlX, WA n lw’g 

aFhycr1ce CfoceaAC. &c tert.-bJty1o.y0:txYy:, fIoc‘ 9-fl~x)l~lrcr~lo.~dr~yl. 2 benz”l3.yCrr30ry:. 

he ncBI?T:aru:e cf ~lyxol!orl:rs .lseC IQ l?lS cazze: ‘J:.n\ :h? IIpac-:.m blrt cm-lsslw rdes @lC? l :r dr to De 

%BllSWd !I !xlYf. 

I.- fi-~lycosylrtlm. KCMEt prccntrt Synchesls 2 ~-9-f:~ormylrrtnylo.rcrr~yl-:y’ 2,~,c,6-rerra-C-aceryl-~~ 

glrv~y:yl3syl! 31dI~lC Kid Bcnl)rl Es:er 7. -_ 
f=x-GIL.-Oer (3.5 9, 1.39 rr~l) an: 2.~.o,6-tetfa-C-~retyl-~-~~l~~wyr~syl rim (0.175 9, :.c9 41) 4re 

alss3lvec lr IC rl ‘4 a: -15’. @3t (0.175 9, 1.W m-cl: am 3u: :0.25 c, ..JI rrol; a!swlre~ lr *+ e:e rOX3 em tY 

cexrlol rl*:de *ept I n at -150 uw wernlQ\t et rcw c~ratde. he d~cue -5 f!l:ered ard tw flItrat* m.vva 

~dccslvely w::h 5% :!::l: uc!d (IxM rl). 5% SM!S DlLafbOrate (3.30 m) a4 u20 (I*lil r~). lY orprl1: iaytr ma) :nC” 

3led oreI av-~crcvs m2Xa am tr wo:iex+ cd!3 mtrhc l ‘ter l vamoratlcn ms w!flr3 by flas- cnrcrurcqrWy cc 

Clllra ‘pl .n!r) *~~h~r~/e:hyl ivetatc (1:91. ‘H4.r.f. 7.2-7.9 afcr fro:. Xlz. r a.25 &- KG. l !.I0 C * G:.I, T 3.lJ :p 

B 1::. (15) 8.5 r(z. o.l-5.r tm ~:ax~rernse. 5 1.15 (W), 5 ?.C7 (h , s 7.:) :6H) (YI:. 
fi,‘:” “5,5.; :;)23;;’ ;,*;,,. . . . I 

~9-f:arrnylrct~ylo1~:df~yl ~‘-2,~,~,O-tc~rr-~~e:yl-&0-plrc~yf~m~y~J Qlutam-~l~ ;Wylaia~y:~ p”n?ylala~y:~ 

;Ilyclr* YC%l ts:er 8. P..f!‘lra!!w l :.~r. rwwle?PyJ -tale (1:9:. M+.r.r. 7.?5 arcrr pr. c 0.70 C# Uv. 3 1.85 

&” C.y. \ J.55 C-3 , . >.I-?.65 C H W. 
> 4 

u-9-f:a:enyl~t~*lO.y~a~yl ih’-2.5.o.6-tr:ra-G-acetyl-~~~l~~ ramsy.] 

gldn*r:, nncnylsl~~y:. ~fen~lalanyl. xo:lrr wrnyl Ester 9. %I. 
I 

“!catlon l ;“vt. ~~amle:~~l e:e:ate (.:9). -.q.r. 

d 0.x CR” “to. T 2.0) C 
P 

H Pro. * I.85 C,” Pro. ” >.6! C 
6 

n PI:. 

~-:e~~.-o_r~lo~~cer~~l :yrosyI. O-re:?lonyl, m wyhlpny:, ~~-2,~,~.6-tet:a-C-~~e~yi-~O-~l~~y~~rnsy.~ 

pd!ne 1). R/rlf!.e!Iw Cl&-t. evy1 retu:r/*t’~~ml cn:2:. w-n.*.:. , 1.1) I?:(.-bdyl, . 7.25 .ICI ih, 7.02 6 6.72 

arm 1yr. 5 o.oj - LoH ‘Vf. . a.>2 C$ DPI. a 5.85 c> CIy, r s.7C cg Fhc. + r.Y C ” Pro. n 2.39 C-E” 111. % 1.73 :s* 

wt. - 3.5 6 2.)) : 
n” 

Fw, r 2.0) c 
Y 

*0. c 1.2) $4 DC:. . 1.65 C,M Pro, *. J.61 C c s 2.0 -5-m at. c 5.32 

.I . . I : ? .9.c HI H-l. 4.1-5.~ fu q:soCyramse. 5 ?.I0 :w’), s 2.07 INi). s 2 03 (6*) 2. Px...:. u9’nu~ e> C f- 

p-8-c.m. 

2.. A-N-Qlycosylrtlcsx w MyCr!Oe, l~Mutyl~~l~r~f~rrrte WJCWAA~ Syrtrsls of W.~rylc.yrarb~yl ;1’-?&,6- - 
tc::a-o-H*tyl- -o- I& wyrwc,yll prollw 12. 

I-Pr3-M (0.125 0. 0.61 -1) wd MU (O.C67 FL. 3.61 mmi) ~ZIC O!%solve~ l- 7 rl cf CM. fY sOl,tlOn II% NCieC :3 

-150 Idry lcelsceta*! am !w~,r~lcnloraarbumte (3.079 m. C.61 -1) ids adccc Cfqmlse: th! rlxt~.rc u) >!lrrec dt 
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-15. for 90 ,. A tIreCUO1M (-15’) mlutlm of 2,5,4,6-tetra-0-rcetyl-~~-al~r~syl dne (0.211 0. 0.61 -1) vld 

Hy (O.M7 m) ln 5 * of DC IIs then l dbd co vr yorsa n 11e0 unyfYrl0e. Ra m4ctlm mlztdre IS stlrre0 for 1 h at 

-15’ ard 2 h at raz csprature, 

fl4yl mnrrtogramy m SlllU gsl, 

ylltereu m0 after -1-t ev4corAtlm the ralnlq ally rwlaf lb dnltt80 to 

15s) cm IO cd- l lultd wltr: XII L hem/ecnyl w*t.u 5:7. +n...r. s 7.25 m 

.p(L 2. I 5.2, -M -CO- 2. 0 5.06 J 

4.56 C# Pm, .2. 
a 6” 

5 c 

a.4 HI H-l, 4.1-5.4 CH ppwyrarm. s 2.10 (WH), s 2.07 (Bi). , 2.05 (6H) olc, . 

Pro, I l.d*& Pro. . 3.61 GM Pm. C-n.=.r. (2rl b4u) 85.2 C-l p--r. 

5. - ~ymsylAtlm. IrIfl-uvand~lc Wdrldc Pm. SywwlI g N-9-fl.xwenyk~loxycartu-Vl & 

?.Y,4,6-Cetra-cMrurl~~l~yr~l] hyc&oxypmllna wt)*l Ester 17. -- 
2.J,4,6-tatra-O-Oauyl-gl~yrarvxe (O.yx) IJ, 0.94 -1) uw F-x-)(IP-lBe (0.8x) 0. 2.5 RDI) mere Ol¶¶olve0 In 10 

m of mc1 
2 2’ 

WV solutlm *I axle0 to -10. (dry l~~acecmz) w-u 0.225 c (1.4 eel) of trlflrarcaunrxnd~lc 

amy0r18 bre M, the dartire -3 3clrred rt -W for 5 nln and 1 h at rw9 t4racd-e. The solutlm -s trmn coolsd 

-1” to -7V m-d R3 a of -ter *re m. rfw rewlt1q or0Qcts *re l ztmcted 91th ethyl uxtat.8 (5115 I) ti VIC 

or@c layer -3 neutralized l lth a 5% 01cartkxute soluclm aM -she0 91th -ter Or15 m), 0rlM over m SO awl 

l vacorace0. T olly rewltlnp l 1xtLre es then p..rlflcd 0, Slllu gel, 15x5 cm 1.0. calm. l luteu dth dne~evlyl 

ACetatC 4:6. w.n.r. 

J 

0 4.Y5 Ca” w, n ,3.12 Cf b+yp. . 4.45 C,,H H/p, . 5.82 CsH b+y*p, 1 7.?0 aoC 4~p LEz, C 4.52 

-7.2 w w-1 p--r, 4 5.55 DCH . 

tfl? 102.42 k lO2.a C-l 6-4-r, 

C-n.m.r. (2O w) 101.0 C-l p--r, 96.0 C-l o--r, N.5 C,wyr~, 111. 

96.3 6 96.m C-l a- 4-r, 56.O4 k 57.84 Cowy3, 

4.- p-CdycosylrcIm. 
y,- 

OI /C n Rocsbnr. Sr”ther1s 0’ N-9-yl~reoyl~tnylo~ycartxmyl ~‘-2.5,4,6-tctrr-~rcecyl- 

-O-duxw-yll nydmxrpro It-8 - Lstdr 10. -- 
FRX-b+yp-M (O.YYl CJ, 0.9 rsl) IS clrsolvea In Xl a of dry oenzrr 0-d Xl * of nltr~tw-8 ant heate dder 

y”hyUrab ccdltlonj ml11 aDckrt 15 m Of solvent ha0 01stlllM Off. lo this solut1m 4 -14 eQI1valnt m of twth 

2.1.4.btetra-0-wxtyl~~l~~~yl brmldc (0.757 g) an0 tq(Do2 (0.461 g) *rt adaxl In Wee porclmr: half of 

the gIvar -t3 l c tnr bgl~lrp of tnc rewclm at-d tra rest In ta -1 portlow 4Rer 2 n yD 1 n rcsoectlvely. hz 

tixtdre IIS *ate0 at m* tir1r-g a total clr of 4 b. m 3oldtlm -s men mole0 rp diluted 91th et-r (W *) anE 

ylltere3 to ellmlnrre t7w weclplcatm *rcurlc tilts. l?w ylitrate -3 then -shed dth rter, Orled Over II) 50, 

d 
l m 

l vrgorated. m 011~ rewltp mixture -s unlctm w cwcrrcqr*y m Slllca gel. 15x5 c- 1.0. colcln l l e0 91th 
rr=anecletnyl acetote (2:8). m.r.r. 0 4.55 J1 2d.5 nr ~1 fl-var. 
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mtolneo By uslrp l ltrr OCCMEt or YL tsuhtylchlorofo~ce a3 scat40 in Sc”clc 1. They mve oeen ldsntlflcd, 4yt4r 

0cpmtcctlm, oy Alw ~10 rrlysla m0 FQusr Soeccrmetry m0 cryraccerlzed by n.=.r. 

Y ‘3w-a or. Y. Fallr (w!versltac dc &rc*lma), CT. J. Rlbera ~3 34. M.Q. Inymce (C.S.I.C. brcclcau) for chtlr 
rb In the obtentlm of - rrlyt1crl o~t4 reporta In tbls an. ue also th-h M. Owu urd E. -3 for 

l aprhntrl 4ssIsrrre. lnls lnvest1glc1m -s mrt of tne WMrch Pmject n 6OB359 of th? ml* Col~idn *wwra * 

Investlglcl6n Clentfflcr y Wcnlca (C.A.I.C.V.T.). 
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