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or gani sedy urider, (3% Hiledi26 ApriliI8%-St at e of Del anare,  United Sta
Anerica, Qf 3I1 D ICFOVY"@HP'AOBH\%}‘“F‘%H &89 0, Cal i f or ni a 94304
States ofj Aneq@cé3?dcfll%?%69flh@lq are the invention, for which
patent ne be.%r A3 Gpnveptions Avelisationo. FERAd by which it is 5
perforrred e (PArHiled i4 Maru}a @&y bed in and by the foll ow R
5 This invention (33 dinitgd States of Amarien &) cal ad uvant conpounds O

formul a: [err] wHédGampletr: Spegificatiop pp erent
and are sel ect ed (FNINTIGIdr 6§ 1% 52/é§9£ WWNEI&%/I?&”%&“&BAP%‘Wr oml| to 22

carbon atons 10 (52) IndGXtheme?tams sel ected from an unsubstituted or:

substituted alkyl ra@H:alm Iy n-atons e.g.
met hyl or-hydroxyneth C @%x %ﬁgﬁ(}‘ \ﬁ %%%,gﬁé%ﬁ ztgg aryl radical
containing from6 to 10 cangoibs 386 SHTE68 7X] 491 375601€03 620 624 om hydr ogen or
an al kyl radical containi ngﬁﬁ%ﬁﬁlﬂ@ﬁﬁ%@ﬁlﬁéﬁﬁﬂ%ﬁn6956997%1‘( ons €e.g:

methyl, ethyl or n-butyl; A5CB KA KBKMXNKELR i noacyl radical .selected

from .- 15 (QJ)W L'—né}ivﬁmdLOGICAL ADJUVANT PEPTIDIO:t I ypt-ophanyl ,
L-valyl,. ~ GLYCANS-COMPOUNDS ETHODS OF PREPARATION
L-orni thyl, 20 . - sLrisol eue:'l/'lﬂE EOF/ -~ = = " L-"arginyl,.

20 L-a- an’i‘nobut yryl, (1) . We, S'ﬁN'I’E)Go.U ) INC, sémybratmn orgamsed under the laws

eState of Delaware, United Bta enue Palo
t gl utanyl Ié thr eoﬂ?tm 'California ih%&] glﬂ s%-j(:)f%menca, ohere y dé ‘&leg emventlon.
aspart y-li S - for which we pray. éﬁ t ;be granted to us, and the me y
25 L- phen?‘I al any |, to be performed, to-bg partiyillarly@escribed in and bylthé tjpﬂmyé statement— 5
L- hydr oxyprolyl,; - 2This invention provides to immunological adjuvant compoundsssf g_hefgglula |
2 Y is an aminoacyl ‘radical’ sel ect'ed from [ﬁilzgﬂaspar agine or i ST
D-i sogl utam ne; and the wavy line [err] TRE . __s_the'a'- or ‘.~

iSO that" when R and-.

[err]-configuration or m xtures thereof, W '
Rlerr] are each hydrogen, Rerr] is rretlw bnethyl and Rlerr] is
methyl, - X-is not glycyl, L-alanyl or L-sefyf 4 . I'nthe flow sheet
bel ow, for the sake of brevity and hbeay |.d'undt}6'|q§\ﬂo||x1ty,, 5 that

portion of the formulae correspond ng r\ Yportlon of Formul a:(l.) above
depicted as [err] - Wl be depicted- e@r)] ‘tt bei ng- understood
t hat corrpounds havi ng 't he partl al - f or nuHa sgovvn |n Forrmla ‘to " 7(b) "have,
in actuality, the C ek LM bﬂ(‘a&fk'tapﬁhpﬁﬁe'oﬁ&fféreﬁtmﬁem% frofe hEdeE&lh' a
(a). 10 or an acyl radical containiing from 1.to 22 carbon atoms; - .
10 ‘R2? is selected from an unsubstituted or:substituted: alkyl radlcal contammg 10

from 1 to 21 carbon atoms e.g. methyl or’ hydroxymethyl, or.an unsubstltuted or
substituted aryl radical containing from 6:to 10 carbon: atoms; - .. -

- 'Reis selected from hydrogen or an alkyl radlcal contalmng from l to 16 carbon
atoms e.g. methyl; -ethyl or n-but i;-

54 15 : Xls an ammoacy radlcal seected from e 15
g7 S i-yal:nyl o L '_._'L-tryptophanyl o
T 7, Levalyl,. . .70 Lelysyl, 00
: o= . ; . Ldeueyl,:. = ¢ “Leornithyl, .. - 7 - 0 '
: 20 Tl e L-lsoleucyl _ .. L-arginyl,” - L 20
: ST L-a—ammobutyryl .0 % L-histidyt, 7 .
Ci-Leseryl, L 0 L-glutamyl,
¥ " . L-threonyl, 'L-glutammyl
L .,L-methnonyl .. L-aspartyl, ST
25 . L-cysteinyl, .- . 7 Leagparaginyl, -~ = - 25
o L-phenylalanyl R © U Leprolyl,or: © - i .

'L-t'yzl_"_qsyl,. LT ' L-hydroxyprolyl RN



Particularly preferred are those conpounds of Fornmula (1) wherein X is
selected fromL-Wanyl, L-a-am nobutyryl, L-valyl, .L-seryl, L-threonyl or
L- prg! y! and—Y is-D-j Sog! utam ne; _aprl’ncppr‘iaj_ly where R? is pethvyl _and RO
[ drogen or nethyl and R and R are*both acetyl, butyryl, octanoyl or

oyl ; or where R2 is 15 n-pentyl, R6 is nethyl or hydrogen and R
are both hydrogen. - 15 More particularly preferred are those
potnds of Formul a (I) wherein X is selected fromL-a-ami nobutyryl
"L-vapyl, L-threonyl or' L-prolybnasgd’ Y is D isoglutam ne.s Eyen qpre
partrcul arl¥ rererred are tnose co ounas- or |—orrm|a T vwrerem 20 X

i s select, ik 1 jfRasparagine or Dy 20
In the fruﬁﬂilo mﬁ%ﬂzwnﬂtﬁ_ v lgﬁﬁ{? {%‘,ﬁ‘lﬂf o%ﬁg acci ne_ (or

bactg:rr nypnd 8‘ usmall)ﬂ)b(u It-aiam bt Bxeéry e I 'mrunol ogl cal response in a
host” suf {1 chithe flow 'w? ‘gr orh sakey yrs e toanoidupduerpralizity on. i s i §
because: iﬁctl‘! , PrES forf fé?'ﬁi?‘}"dgﬁtt &hp%‘?ﬂ %fiFr?é'ﬂ“FH)Pmevaccr e (or

bacteri.n) .is- cleared fromthe site of injection 25 - - .by.the animal - .

(i ncl uding hurran) hogt too rapidly and the host has an i nsuf fi cigent” %5

| engt h of time to |d up its i mmne response ®n order to dela?"ﬂ\e

rel ease of. 'the vir bacterial) . antrgen to generally stinulate the
host's inmunol ggi gfalt syst ens, |m'runol ogi ca Ju ants have been .added to
vacci nes (or RaeCemins) in ampehifdild {0 a\nécat-th necessi-ty of multiple 30
I nj ections. Howe'er", many of these earlier i n%’unol ogi cal adjuvants, e.g.,
kaolin, 30 gum Hragacanth, bentonite, carbopdl's, calcium phosphate gels,

t api oca, alum al um@im hydroxr de, cal ci um chl.orid }and sodi um al gi nat e,
have t he dr awback of bei- ng unnet-abol i zeabl-e when' i nj ect ed and thus these

Ther: o pr@r@ Ry ’?ﬁ@mﬁrﬁlﬁ ﬂwﬁ%@‘#&" 3} “Wi vourd be

35 readi |syle¢tﬁt q dstalyl/Idsery)! L-thicon @A E-prolfle, de ay the
reI ease @ﬂdﬁfhe viwhere Bfrsmﬁlut%!ldrli‘sslwqueorr esponse.
mpnl y 'g%:f &%ﬂ %il %ﬂbﬁeﬁg prlere Y lsFreu 's Corrpl ete
AdJ uvant (F %raersdd r-ansdeean unds df wheMrc Ract erl um
t uber cul Gslp@ed from breraainabutyryb| Lrsalyin Lehnabmyl for dmrolahahd( ¥)is B-eund' s | rrpl ete

ﬁgt @3{ ﬁ\égggugmﬁ'ﬁaﬁ* ,f&;iyé’ E’rﬁﬁéﬁl gsl Lﬁﬁﬁﬁ?gﬁ&”ﬁh@%’f‘gzdaﬁ@s trfey are

not used comﬁmmelalof i,nnhmohggsmo dtﬁl ibiy 6fCh va&oiii® (orf Baetedin)r ul ent

mi croorgaﬁﬂl a% ‘?Eehﬁ? Mabsﬂis@nsﬁn tAsufﬁsbgfeqqt t he presence of
the kill gﬁ‘t a% m ;ﬂ(::%m aﬁ%ﬁ ltg? mﬁ uce' a high.:
enough | TFUROINRG GiRludiERAS Phost too rapi Ohost Rds aa nsuffislestC hemgal and_

. Bi ophysi daigtﬂqugwrtorbumbWNIMHecmpnsv.ol 59 No. "4, pages 1317-1325 -
(197, (et Tshema i Moo etiar cortain
pept i doglaide o oo Ly DR D AN oS aduuants haxs A%l 0gi cal adj uvant
actisgity mémhommlobevmseaiy |onth|a§eeuaﬂxeﬂﬁmﬁdhelombﬂ la@jutants e.gi kaoly,cobasg er i um 50

t uber cul qnstrngcqnty\ bentonite;: carbopols, calcium phosphate gels, tapioca, alum,

R T

I mrunol oghéiss y antrbody titres to

eit h!ér bovi ke stehemlmazl douxht nn( dplmndadawd:umnn{tlmh\muw beHer b t, Ch. 20,
Vol . IaInE%i El E € er tlmulae i 1mmune respor?st;dg d%ltbqﬁelege oRhevei r Bl ackwel |
Sci ent £ i R A T labomo 1,571, 133

1mmunologlcal -adjuvants are (a) Freund’s
3 Q<f ord ((o]r&VeE d,um (REA iy gaspemsioniof killed whblewwbhmeSA or oval bum n

[s Pmelﬂfiﬂ @bo u:i rspm w5t s o0 Medj ci ne,
pages 49$ 95% ﬁ hi‘ﬁe},'r““&oﬂm “"°'19h dﬁ rd Editidén.
(1970)1 (oo ma@reaemr: the u-. p E1Sathinisii; &sétmm[see S. .

Laskow tm,lbeﬂculcﬁx and NE4,  abgho the29ﬂi_es5me of 91&3 d Mo&ctehamkovm tz écr ence,

hac i %0 sl %éﬁ?%‘éad: gggzz gﬁé’& Bk 2 oo 1

i ncor porahzﬂdemﬁﬁ @epadagmwsmnedfr ali@borggnisii3 PPBEss immuhokkisdsl cont ai ni ng a
mi ne al @riluvant gaélcen ¢ luseddin miase of Kiswhele killed Mycbactdride ef f ect s 4

or d| Qar i I g cgasn&rﬂmgﬁg& ggsts aﬂﬁa&{ ln%mﬂ‘roﬁ)ggaed I T vacci ne (or
10 adjul QEt'l ity, er bovine serum
10 Furt heulhmme(BS‘Ah@ro dee OV, JFblerhsttaC(rI , Nalv ¢, Handbeak efcti vity agai nst

i nf ect i olExperimental kppunology, Ed'tkr BpM; BleirgBlackugiSeientific Pellications.chi a - col |
Candi da al bi cans, or Staphyl ococcus aureus. The novel conpounds -of Fornula
(1) can be prepared according to the . '



15 foll owi ng reaction schene:
15 H2ZNCHCOOH — - --- - - s mmmm i m e e e - > H[ er r] NCHCOCH
(CHerrplerr] E— e G0

O (CHerr])[err] COCHNCHCONH[ err] . N 140
(CH[err])[err]COCHNCHCOO—|(CH[err])[err] Co _
(CH err])[err] COOCH err]Ph - Y G
COOCH[ er r \Eh (43 v 571,133 - Lo (3)3_ _____
F[Clilt ;1 II’\'I]CJ)-T:SI’\IIH]FE(;@[ - lr9 elgyed hypess ng%n 1ty to elther BSA or ovalbumin [see J. H..- . . Ca

; . ~White, I nol {y for Students of Medicine, pages 493—-- G
(6) 0 ( CH[ err])[er rh lﬂf A avis(Oo Bhilallelphia, 3rd Edltlon (1970)] or lciglaszreg:? ' o
----------------- - -hypersenpiti yap a@ltd?m; I3 JHxer Mp :
(CH err] ﬁ er r] HC1 de‘x{l]; arvt?tz Science, 1[55 35% (1975)], as escribed more fully in - 5

xample'l In ition, it has also surprlsmgly been found that the compounds of -
COOCH err] Ph (7) Formula (I), when incorporated into a vaccine (or bacterin) composition also -
(10) 4~ . - containing a mineral oil or vegetable oil, dd nbt/shpd3Be adverse side effects
4 [err] .é_' R ordmarlly observed when mineral and vegetable oils arg wyd im 3apcine (or |
i

S oberr] ner®i R et 15 corbottl M ni e 24PI LB Pogleh ned's
above; ‘Rlerr] is anmnReydus 5@ 7%, egonfemem hmh I; Shr¥AA ald

Rlerr] and R err] aorsStaphdocsauserucaus.di f f er ent acyl radi cal contajnin from 1
to 22 carbon ons: novel compounds of Formula (I) ‘can be prepared accordlfg Sq °133

6 Rlerr] is hydrogeQiBynRisactiop $theEi cal containing from1 to 16 carbon 3
atons; Rlerr] is hydrogen or nmethyl; nis 1 or 2; Ph is phenyl; and 5
X[err] is select edl.ffqgmpyl ~ - H,NCHCOOH

5 L-al anyl, + -~ L-=tryptophanyl, L-val yJC’H

[err]-Car bobenzyl oxy( Hlysyl, . L~ eucyl , ' | o’
[err]-carbobenzyl oxy- bdaﬁplthyl L-isol eucyl , ' COOCH,Ph

Ng-ni troo-L-arginyl, 10 L a- anm nobutyryl _

N[ err] - benzyl - L-hi sti &)1, O benzyi - L-seryl, [ & r]-benzy-l est er
of L-glutanyl, O benzyl - L- threonyl S ' L- gl ut am nylj, L-met hi onyl,
[err] - benzyl ester of L-aspartyl, S—benzyl L- cystei nyl,

L- asparaglnyl 15 o L- phenylalanyl pronI:

15 O benz L tyrosyl, 9 . Obenzyl-L- hydroxyprolyl 0It Wil be

observed t% int gg&m# oram_a__(_l.’s_)_gm_e_n_ B éoégN@deqm
conmpounds thus obt mg’ are gélggfrpounds of For mul ad(ﬂ ‘in whicth.Y is D

i soaspar agi ne or D-isogl ut ariCHf)., respectively. 20 .. . 1dG Hn)actl cing

t he above process a D am no bg‘l-f){'h Formula (1) is treat ed W BBocH,RP an
aral kyl: - al cohol such as benz dl cohol , p-net hoxybenzyl al cohol 6r p-.
ni trobenzyl al cohol preferably .. benzyl aI cohol, in the pr‘é&ence of a strong
acid such as hydrogen chl-oride" Or'p t ol uenesul f oni ¢ acid, preferably

sul furic acid, at a temperature -of from about O[err] t o..about 40C,

preferably 20[err] hON &SM-I]C for from 5
| | (CH,).. HCI L (C”H,)aco%_x _oH
COOCH,Ph SEE
© ©
- e
) (CH:,’),C'Q‘E;_xi_NHCHCONg,- —_ s m--x'—1~u+1<|:ncox~mz
v S (CHp, . | L .- (CHp,.HC
COOCH,Ph R | COOCH,Ph

o (10)



25 about 8 to about 40 hours, preferably 14 to 18 hours, to obtain a
conpound of 25 Fornula (2). The anm no grouplng of the thus obtalned

vable group such as -those mell knomn to the art of ponpeptrde f
tResi s and generally denom nated as acyl 30 (e.g., fornyl,
‘uoroacetyl and phthaloyl, wurethane (e.g., t- 30

1 oxycar bonyl,  p-methoxybenzyl oxycar.bonyl ; 2- (p- bi phenyl)-
|sopqopyloxycarbonyl and |sonuqﬁttﬁyloxycarbonyl sul fenyl (e o/ O-

t enyt S or atkyt—{ETo 'erpucuyw met hyl and
benzhydryl). Nbre_particularly the protected am.no ester of Fornula (3),
the N-t- 35 .- Dbutyloxycarbonyl derivative, is prepared by reacting the
am no ester of Fornul-a (2) -35 wiith a suitabl-e reéagent -(‘e.g., t-butyl
fluorof ormate, t-butyl azidoformate or:t- ‘butyl. pheny! carbonate preferably
t-butyl azidoformate) -in an aqueous-or.ganic- ntxtUre or.- i'n: an anhydrous
organi ¢ solvent (e..g. dioxane, tetrahydrofuran drnethylfornanlde or.
di et hyl sul f oxi de preferably anhydrous drnethylsulfoxrde) 40 ,rf |n t he
presence gf a Q %e.g.,. sodium hydroA'de,fmm@mesrunr .oxi de, T30

tetraneth - t ri-et hyl-am ne, PN hbl-y triethyl am ne), for from
about 12 &_ _ 8 hojyrs, preferably 29 to P4 hotkg, -at from about Of[err]
to about #0[ el Ner—pr§f @ctlgPl 20 to 2 g b

/ rouprng,of a
058 Py one of the

protected am no ester NntaE?%rrul a (3) is acﬂ'
reagents cutonarlgg used r am de bond -fornatiowgée g. 45 :
di cycl ohexyl car bodi | i de; - drrsopropytcarbodrrng% ot her car bodi i m de,
and either with "orjw thout an additive suci ﬂDhydroxysuccrnrnlde or |-
hydr oxybenzotri ai ol ¢;° i sobutyl chloroformatd or other.chloroformate; 2 -
ethyl - 5 - (3 -: &ulff ophenyl) - 1,2 - d%azolgtﬂ bet ai ne. or ot her-

1, 2-oxazol ium sal t; ]t hi onyl 50 chl or\ sphor-us pentachl ori dé;
2,2 -dipyridyl di st [fide/triphenylp eferably i sobutyl
chloroformate), and treated with anh rouso anhydrous

organi ¢ sgl,vent (e.g. di oxane or r ahydr of dr an, re guf
t et rahydr ra &ngfronra@yﬂ’%i?n1nutes to abUHFOR hours at from:

about-20 to r]C, preferably marnlnd?s)ontabout -15 to abgut
25[err] C FINOIN S yy- 55 = . perrod to gi-ve-the .conpounds of Fofnuta
(4), [err bed@_: Qrdﬂyharbonyl 55 |soasparag|nate (n=l)" or

| oXyearPony| - Drsoglm-eé-rn HeRByfn=2) . The . |

[err]-benzyl but
8é zroup, as descr#ped above butyﬂoxycarbonyl IS renoved

N err]-prot

fromthe bl ocked |sd3b aragi ne [err]-benzyl r oxuasoglutanlne
[err]-benzyl ester conpounds of Fqrmula' (4) f@éﬁiﬁdures appropriate for
the class of protecting 60: grqup used an nown' to those skilled

inthe art (e.g. by treatnment - w p- GOIJﬂaymesulfonrc acid,

- met hanesul foni ¢ aci d, Pﬂydr chloride, trifluoroacetic acid, fornlc acrd
boron trifluoride or of\h Iy strong proton donors or el ectron
acceptors, i.n an inert/ t, preferably.a:saturated squtlon of
7 H 1,571,133

7 hydrogen chloride in et te QQPhreatnent for ‘a perrod of from
about 1 to about 60 m np¥es at fraj Qéut - 15 to about. 40[err]C, preferably
for about 15 to about @@Hﬁ-rxdr-t-ng 4B AL oM about 15[ err] to about 25[err] C,
“foll owed by d|Iut|on\MtrtaisoI ent o 2Iom1d|electr|c constant (e.g., .
n-hexane diethyl ether or. benz ) preferabl e diethyl ether), to
yield the compounds of H@fﬁmla;( Pzﬁ = benzyl . 5. |soasparag|nate
hydrochl oride (n=I) or [err]-benzyl 1898l ut anmi nate hydrochl oride (n=2). The
t- butyloxycarbonyl conpounds of Fornmula (6) ‘are then reacted with yhe
conpounds of: Formula (5) to give the canpounds of Fornmula (7). This
reaction is 10 .. carried out in a polar solvent (ethyl acetate,
acetonitrile, tetrahydrofuran or 10 di methylformanide (preferably
di met hyl formami de) in the presence of a base (e.g., triethylam ne,
-di i sopropyl ethyl am ne . or N-nethyl norpholine, preferably -
di i sopropyl et hyl ami ne) and-is brought about by the addition of suitable
additives (e.g., the reagents described above for the preparatron of the
conmpounds :of 15 Formula (4), preferably
di i sopropyl car bodi i mi de/ | - hydr oxybenzotriazole), for a 15 period of f+om
about 30 minutes to about 40 hours at from about -10[err] to about
80[err]C, preferably fromabout 30 m nutes to about | hour at about 10 to
about 25[err]C to give the Nerr]-protected di peptide of Fornul a (7)'/
———mherern—n—i or 2 and X[err] |s defrned as above. Alternatively other

Amrr . N 1 T 1 Y M




20 t - but yl oxycar bonyl group shown in Formula (6), for exanple, as

descri bed above 20 for the preparation of conpounds of Formula (3). The
N_acetyl al \/r\npnnf i-des—of--EFormila ( 1’-2\ /\I\hpr F\I n D—Df nl"l"] =H and

Rl err] CH[err] N=1 or 2 and X and R[err] € as” prevr ously defined) are

obtained as illustrated by the sequence of reactions proceeding from _
Formula (8) to Formula (13). 25 ~The starting nmaterial for this 2
sequence i s benzyl 2 - acetamdo - 4, 6 - 25 benzylidene - 2 - deoxy

[err] - D\~ glsucopyranoside, Fornula (8),57t,j88 preparation of which has 5
been descri bed™ By P H_G Q055 and R W _JeantoZ 1hd. Og. chem, 32, 2762
(1967). In addition, all of the subsequeht steéps can be perforned equaIIy
wel |l starting with t he [er lbenzyl glycoside corr -ggjl ng to Forrrula (8),
the synthesis of 30 Rk is al so described in 32, 2762

(1967). These-steps ar 30 out under ﬂane IIy
conparable to those d st ar}i ng wrttr?2 he --obenz_yl si d¢ of .
Fornul a (8).~-Al kyl a  fr€ dosPloxyl grBéb I a%f' g

readi |y acéqaBki she Eggj_t s -ani on a suifcoRRe 5¢ such
as sodi um hydri de or 35N hydride, R¥wanxi-RALicANAN ¢|qo! vent
such as di net hyl for - -MHquMrlz)f uran or 35 @ oxane, at- Trom dbout
O[err] to about 50[err]C f_or about 30 minutes teo \ghoMk 3 hotirls, and,
preferably in dinethyl &gr rranr %@ nm about @g)t o sbouta&d[ err] for
from about 15 to about“g0 nu s anion is theh reacted, pr fqrably
in the sane sol vent W th al t (e 9. sodi um ot assi um. 3
straight chain, a- ﬁgl%%rboxyl i ¢ acid corf{’r &-ng from 2 t 18
carbon atons of WhICh chidloace 40 acrd [err] ToT BN, ¢ 1 dci d,
[err]-bronopropionic a&i \ h -a- brdmp d acid,
[err]-bronovaleri c-aci T = d ¢ laci di:
[err]-bromonyristic acig/and : d areM"é@Résen Atli ve.
This step i s advant age&l® gy-x& { ,nn‘audeu@dmf om]gbout 20
to about 45 100C, for.drom:. nut es.-to oabou( fand
preferably at- from al{pzg) - 45 60 for fr gﬁ?ﬁg?g 14.5 to
about 2 hours,  or from about @rr] 3& hour s
to about 48 hours " The gﬁbﬁu ._,or La’ FqH err];
R[err]:H:"and Rerr}. |s?a 'i] b} by}
conventional work -up.procgelr e: pur|f| tlijon or
ot her procedures known tﬁ_ 'inthe a 4lly the
conpounds. of For nul a (9) : r] Rl err! : ' as || .
previously defined) dare COBRvert ed. - by ¢ nventﬁ" =&Hqds to
t he correspondi ng net hy ; gt.gﬂfﬂmu ,.‘|IuI a- (9) { _ ECHjerlr]) -
which are then purifie y onvi met hods, Rél\g fal. |
crystallization or chro ograp - ~osili cr aci-d tn ﬂs fdr the.
preparation of the ne lﬁ.)%l ers Hm% reacti (ﬂ"zFf ‘55 @ dd of
Formula: (9), (Rerr}: CH[err Rerr] H) ‘Wi'th dlazorrethaneln met Hanol , -

t et rahydr of uran or di ox 59- ‘ef erably . tetrahydr of ysan at “a-tempdrature of
from about 5[err] to aboutl 4 ef er ably at about err] .t 0 -abgut '
25[err] for about 5 ni nut g/ 1°0 ‘abody. 2 h'o.u.Ls,*"-’pr ; OI'YNF or: ~abodt [15

_' di methyl'dul fate
#t e, .sodi um
Fan, dloxane

mnutes to about 30 mi nuias,
in the presence of a suitat
hydroxi de or triethyl am nef "

T nxg{“ pat as\&sﬁ:. s
ina Mlcé’gnt such as t trahy

or di met hyd f or mami de,- A uj(1£,t[]ﬁ;wdm} about . r:.]d:,f, yeaRmyt: . 30 _
mnutes to about 16 hours Er efer@ esterl frc “4+on carfied out in
situ in the al kyl at.on" rredl m by é rsequentl al ~addi t| on- ’-)Wat er -and

di met hyl sud fate follo y. 6 caa@q phon - at t ZO[EI’Cbb pﬁbout
25[err] C for from abo\u\@ 92 hours to about 18. hoﬁ@ﬂ %Q .
1,571, 133 a8 In a further aspect of

this process, al kylatl on of the free hydroxyl group of--Formula (8) is
acconpl i shed by reaghdrgp -Of .I'ts arion, prepared as above, with an ester
(e.g. methyl -ethyl OfR/RPRY hr)d the uavgslirrea(ﬁ)gm definad s {ulmve] haI ocar boxylic

acid contai ni ng from 2R}is &gﬁrﬁt‘ sarﬁ%?rt' .e'ﬂglcg %g«'%u?ﬁw%ﬁo féﬁ??&k@& e

met hyl 2- 5 'P
2- bronocapr oat e, nethy 5 brormcaprate rrethyl 2- brormrryrlstate and
met hyl 2-bronostearate are representative. This nethod is particularly
useful for the preparation of conpounds of Fornula.(9) wherein Rerr] is a
straight chain al kyl group--of from5 to 16 carbon - atons and offers the
advant age of proceeding directly to the methyl esters of 10 Formul a
(9) (R[err] R[err] CH[err]) V\/nlch are purlfred by crystalllzatlon

e Y o



or dioxane, at about fromO[err] to 100[err]C, for fromabout 15 mnutes to

about 24 hours and preferably in dimethyl formam de at from about 10[err]
—-to about 30[er+r}Cfor

cases higher yields of the conmpounds of 15- ‘Formula (9) are obtained by

-1 dropwi se addition of a di nmethyl formam de solution of the anion of

la (8) to a stirred solution. of the appropriate ester of the straight
c [err]-hal ocarboxylic acid. The conpounds of Forrmula (9),
( rrd =Rl err] CH[err]) are then,csemggrted to the: 20 corre%pondl ng

car boxytT = rolysis
Wi tﬁ %0 ; gb uélﬂu H?” ”L,:%ﬁ, iﬁ"’é@gj%mtﬁ‘ g#%‘r o'g?rlaé’ r BB %? ium hydroir de or
erably

bari um hydr oxd- rdle orme "sodi um hydroxide in a.mxture of water and a
Sui tagl e or gaith is phaiyhand such as nethanol, ethanol, di oxane or

t et r afydr of urfns sgisddromel¥Wet hanol at a tenperature from abous 20{err]C
to the refluxpt erature of the Zq‘_twptopq,g},went m xture, preferably from
about 60[ err] Liva ly [err]C f'or -f r om adatbsbenziloxydli-lysl,es .t o 25 about 4 hours,
preferably fr- l!frf t 15 mi nut es 't Q-SarYels Yloﬂﬂieowéh!densatlon 0f2%Q)-,

(Rl eng] =CH[ er T3 mem wWith th W&ﬁ% ty;{iwtable pr.ot ect ed genzyl
[err]-am noacyj-beDz l.s,@alyu’t am nate a f gramn@pacyl D i soadbar agi nate
‘derivatives oﬂ-lﬁumh‘!r’rtbreor(y!.O) (wher k] is glycyl, L-alanyl, L-valyl,
L-1eucyl L- 3& _'l‘,‘;‘;';f eﬁf L-a- 4 °ﬂ Eﬁ%Pﬂ/‘l’aSpﬁ-‘lﬂenzy L-seryl,

O bensyl - L- th alanﬁ hi on [ L_ 'enzyl - L- cyst ei nyl ,

L- phenyl al- anyIO-beﬁ)zsibé,nmiylL tyrosyl OheﬂzylﬁphmetylyL [err]

car bobenzyl ox ;ELE [eartr] car boben ony (130‘%;|t
Ng- ni tro- Ly EJ th 'ﬂ#‘g }, n hzyl ester of
L-gl ut anyl. 1s Hodibed gruﬁa?aﬁ.e .espr i ﬁnzy 'w'i”

L- asg@r agi:-ny, In pragsic esu -arhiné ydid ﬁlh!/ll)xsaﬁdeﬂlmtﬂ. Ol’ 28) 35

i s conducté "Yl cc met OX bF ealgﬂlpl Ioed>-| n the art of
pept i de olu el i the pre EL“FaQ% H§8ir ochl ori de-

deri vatrvesempefat bﬂftblﬁ dut tﬂ&&mﬁmﬁe&? 502(1 (S Goriase T OF M5 by
addi t35on o%‘&' 3 byt 40 hs‘tff,mqifﬂyblba&htl&msr, art)btamarcemamh ofis 25

di i sopr opy"81"ERA i orrespondr:rlg to a
conpound Ofprdfél{ blmmgﬁifq “*%&&Ié‘,%‘?g li;}lmr erfgﬁ ormu i 40 group

)
of a conpolknavmfo tﬁeramblapol pB)tu(eayghgsxs rge ﬂlyl di-.lhbr]nna as lhi:y-l H and Rerr] as
previdusl y (e: ﬂgﬂn(ﬁ%ﬂ“ﬂﬁed etyf oand x phthatoyly jpethsadi i(Risde tsuch s -

di cyclohexﬂ‘l:,&,y ’ﬁﬁﬁﬂmﬂ’, G;nd ﬁiﬁ&ﬁ’}gm%{b ’Q&:ggyl' Y\ Jher t or gani ¢
sol vent suai&oa&nyigmﬁjn 1ldO tfi3alfeayl); O bf IHil 1 h ﬁﬂﬁny]ﬂk a&et at e, di oxane
or acet onr bcnzhsdryl rmaich ly,almbr eeédsmam erbmmﬁaet),lthnrm-ts conducted ‘in
the pPesentuionte rggﬁ gt o %f:{om cmltfflas 3
I-hydroxybs Ao Qi&ref z'n ma otk S Jub bl P Rkt 45

pent achl oraphmnOn rBasv Corgdniul Nsblveith afe.g. Cdi 8\S abtrahydrofidan)g

diiso ropyl,dtm Hylerimamidger dim thvlsul 'd?- v anhydrayslimethylsulfoxide) hy | f or ni ani de

rﬂ‘&

at fr m ab 560 MBurs, and
pref erabl y?gfb}h%ﬁ'.%@g nﬁo?? .1'154’8

]
O

15

froth [a686 Bdut °@m about -10 to
about 40 howfesa IFP l 0 exq%elcélent rgsul ths 1l'he)result| ng products of
For nujsa Ny °F{<§fq“ INg oG RIP Ing eREF Hegny re isol ated
o, (1] °""Bar:t Tt BE AR B s B

chr onat ograqdzey wﬂﬂ ‘&1 Withoue” acraddltnk 'subhnﬁ rw dyoxydubdnimiedendat i on of the
free baseshrﬁfo’ﬁ -.Flwlee Utléﬁhl orm tR?’f % t*bé ylight -about by

ot her ggre _ fopbenyl) qe uge of
m xed anhyéﬁrgﬁﬁy ﬁ‘fg &‘%, et rﬁlyl

Y , t r;
rmate), ah@'@i'ea WItﬁQﬁMHﬁ 5- nicGA Bl g) in the
presence odhylioos oérgamnat aelye e( g dioxarfe5 of s tetnabyy ofmlah,omoerfcrnlrlnt e) or

! i'ySte's‘é’SfyC?’%a"%&ﬁ ‘méé Wﬁz:ﬁréwﬁgﬁm L gfh?n”

salts or O?soisbar w n|e Qbensyl t-Butyld )B_/cf.rbﬁﬁrBDGiﬁ)glil a apg/tnr= I di sul i-de
carbon' tet rah'&her lﬁ tgalm@f’ 1'8 d Oe)Yl Ve@)ndensat i on

met hods |s§§gp;h° §_. p;ﬁ s m*&q,‘%‘gw nd M Bodansky,
Synt heei s cw aw@m now t ose s [e ﬁ&aﬁr}iexﬁl |pndUS%6y, 723

(1974) . Theolsaeulforie acifl, me&mtesummcrmd m nf cmndﬁotrmblaat(eﬂé to Fornula (9)
(Rlerr]-Ha éirr'f°a‘?"56°‘:)l'% ?@“tt%ﬂ ofaﬁ"g m ey asaﬁ ;ﬂ“;f,\? &riationin the
nature of tie JLEEA (het 18T ore ks PRUEY founctron of

. Formula (8) can be hydrol yzed 65 Wit h strong base as described-in J.
Og. Chem, 32, 2762 (1967), qivi ng benzyl 2 - 65’ 9 o
1,571, 133 9 amno - 4,6 - benzylidene - 2

- deoxy - a - D - glucopyranoside,. Fornula (8A). This reaction can al so be
-—applled to the [err] anomer of Forrrula (8) as aI so descrlbed |n J O g.

PNN N NN A NS\



(8A). Selective N-acylation of the conpounds of Fornula (8A) are brought
about by reactlon wi th carboxylic anhydrl des in a (Jerr] al cohol

branched ali phat ic car boxyl i c acids R[ e‘r‘rT:t’fr'h? whi ch R err] cont ai ns 1

to 21 carbon atoms, optionally substituted 10 ~ wth conpatible
substituents such as net hoxy, benzyl oxy, ‘hal ogen-(e;g. fluoro) or 10 - @
aryl groups, aryl groups containing up to 10 carbon atom; and optionalTy

substituted/by 7l ower al kyl, |ower al koxylysm,13al ogen groups. Thus, the acyl

By !
b Vo e R e U T

butyryl, ISObUtyry|aboib530 minuté8 htefroth absae ti s@Ydbout! 252 qwet_hpy__tdﬂt'it letha

pal m t oyl behenoyls Meofyloarcélt‘- ¢trlctse (es n-hexafn -gﬂ;__ﬂégt gene,

b oobenzoht RERCHEVAEH S G oot e B o
for the sel ectlve ar 0

anhydri deg used Gener atHey-bulylmyqatbamtl icampgun d!mfé’damﬂa(@ Stfeahrtnapacteﬁ wmh thret hanol

at from abe 0[ er¢ mbndaabﬁ@r Ry (&te pive ¢
m nutes to ab Xg lzmﬁ ‘[e::l!;‘l,e E ﬁ% cét%& nlgg tgﬂ% 1@3 ran orb
conductied Under refiriéthymrne rem) pyléthyd Ainind O or aeta ﬁidfphﬁlﬂlem btefeeﬂ:ly In the

case of certain hi gﬂlisyprpmt!mhyﬂamnan drbmml;lt abgut iy thqadditngflo suitable ed‘i? &%dm de,

the reaction ig pre £ th nm@ in.an
et ol vent st h,:a'géﬁre%‘tawstfér e e 8

t he above reactlon so°e ﬁréfau:lyaf lamuenbmiau o&ﬁoutlhomadaham drabdui‘lé?(d a

sodi um.[err]-hal oca 'Péi?te‘&e ?Pgﬂﬂ o F‘{‘ ! berpip °"§

i oty o e, S s Lt
acylamdo - 4 eraecom unds f-Fo 1a(3t;ar boxyal k [err] -
- gl ucopyranosi des of ’Flurhﬁ‘mear 13 ptmhtlth

defined as above. seqbf’ﬂt‘g'dr(ff”igns cﬁga&ﬁ% E%% qb‘;&?‘}lgﬁgrﬁ;’s@g’erl \r/re!j

fromFormula (50) is t ence ls hidded gbove 25

for the optention obentzjtﬂe edmls @f lEorglmbw :de, Fomﬁﬂh( ,he rerr]
and gi vi ng t he bl oc rgqugﬂ é:qn,lpz l
gr oup Rlerr] CO., I(s !Ji%

above. The r ensaval b%atﬂmorggcmp,ss mmwdm s@ﬁ eall carried

gl ycopept i des of Fogemégpl; gg&l tx%?slgt:bﬂy eaninablsdo thpscdescibyd. stvtﬂ'ﬁ/\!hﬂbt}enol ysi s
using a palladi um 33° ﬁg} &lxihgd an -
aci dic_medi um under pag foahy ] "°r§ff 1thas3&b§(%aszppé’gh% i

about anbi ent 35errpehydrideenatﬂn ychlad diﬁieuhyafanmamidamﬂhydrofpah Ioadl urms
on barium sul fate, 'k0°dP ab ta?9° agrqrg feg

pal | adi um on charco “'t% ‘g@hﬂ béﬁl @fbﬂﬁeﬁ:&o E{ﬁic aci d
is used. Under thesgmo

eegmsba urObr
i's conplete wi4thin halmarhybndlgtacnﬂzbomemmbmtn 7@ Ilscmbgn amld Of:nrhrclbehlorp#cet!esr red,

id, a-
40 noni tored by thi dg@{l’lm actg" ﬁﬂgt%ﬂv cIZc d;ﬂ? %"*crﬁg’ccg oic CIaDl‘?C

gl ycodi pept ' de pr OdH& Shyristc dci 1d'ar epre: Q Thl tepig| UC

siumQ o€ Gt strafghl bhain, a- gr OUPS

- 3-0- ﬂlpgeomﬂ cendhcted ualdiyﬂethylf@mamids | feotrp abaue R0 fo Elmutrul a
(13), (R-R[ er r15—H t ‘?Jne@g oftsS. rlts‘m %fateleﬁf °§kcept45
that when Rierr] ol A S ab;h Qe AP 4R Y1

ether is si rruI taneou y ﬁu&ﬁy ngb.mugtg.ft ﬂormpmnd:cl-l, R7cH diarlmhzaai 13)

wherein Rlerr]_is hycvioushndefin ) argi then Yisolatedg Pentlnnva vathy/hp Dllgctwatoyland L- :
| eucyl, L-i so?oeucyP“"'L r%‘fv é ﬁg‘ % EQ& %ﬁmc ‘(‘Rt L10ff gﬂ\igllmd °a“ 50
L- net hi onyd , -L- CyShRk ly d bnvehti ..’Wﬁ&tﬁ&?s YIhe .
L-lysyl, L- or n| t hyl poxtesmnyinayﬂethyusterm IFolsnd a(B}, )wmctgimﬁlmmﬁbd

rapt g

L- aspar t y| par a |Cﬂ ntl_n €8 f Qtlos crystal Of e
conpounds are %{sjrr f ﬁtﬁ , ‘ﬁ, é( E’{m *{"f‘g?f Jpcjude peastion &L~ < |
as chromat ogr aphy omtrakiydehic reforabliD tekrili r eﬁibelﬂuwea'kl’rgm acr di c
pol yacrylic acid resbw 5° t@abmﬁg nmfetablyst ahontoff QOGQ for-Abowt

conpl etely rengyve ni rgb o coI '
of Dowex 50 ( err boﬂ;ﬁﬁ‘ﬁé‘m : ?n ﬁhgg’géﬁ;ﬁcf :bl?v tIsi @?&%‘a& rofuran. %H“

di vi nyl benzene resr Iloxﬁﬁ ord:mmHylfom{aﬁmktetatubd srtembmeswpcabp w30 migutess  or

chr omat ogr aphy on P"“—fef 'Pflﬁtc '0“?@1"? m?‘ n igylatiog,
polystyrene crgssl i rﬂi 3’16790%’1 SETEEou N rgff;é{ou@m&% 65
met hanol will separate any partla eb ocked gl yc0pept|de A further
aspect of this invention relates to the synt hesis of 4,6-di-0Oacyl 60
derivatives of the glycodi peptides of Fornula (13), in v\/ni ch R and R err]
are the sane or 60 differentacyl radicals, and X' R2, Rand n are 'as
previ ously defined. The preferred acyl radi caI s-are these containing
stralght or branched chaln aIkyI aralkyl aIkaryI or aryl radlcals

T ) o v ”~ A oy T . o o I 1




10 1,571, 133

10 I'n addition, we have developed seIect|ve syntheses of the 4-0- and
5-0--acy ! '8 an.acyl
radi cal deflned as above mhlle t he other group (R[err] or R) is hydrogen
and X, Rerr], Rerr] and n are as previously defined. 5 The-
“(Sypt heses of aII three types of conpound use, as their initial step, the 5
t§ gctive acidic hydrolysis of the 4, 6-0-benzylidene function fromthe
protegt ed gl ycopeptide of Formgmifsll) - in which Xerr] Rlerr], SR[QLV] and n
are s prevuousry gefTned, TS Nyarotysts 15 carrted oar agsinga variety

of acidicg tr‘é 3F°°Psé’ *E' éﬂtlaEtOf%B*F free HB Hemokhem stry. These
i ncl ude tés?e? il nﬁ:tacffﬁhﬁg] g{:{" §i Z;;,l‘:’c'th pr opi oni ¢
aci ds at dnwmlﬁ]wt 25@[1&35:&])0:{ ﬁo tﬁﬂl’c oac@itc, 21 reatment- yith

" strofg 1@'0391"9810%@ ,rmefth l@fbwmmreataon@hyaﬂ- r oo
t enper at u; l'.‘;;’ i‘} (ﬁﬂﬁg_ﬂ]ﬁ"%lgg Jut 60% t o about
80% acet i maﬁm a@t) ﬁﬁlkﬂ frof- séttatw aggorm nut es.-

Fol | owi n atams:otm/ eﬂdvmgkoﬂ roceddmgohdealyv\nostheincﬂyyeqmmbECt ed % 5-di- oI of
For il a (orls1 cwmdm gt%) hieh szég %‘ﬁ?‘ 3§ ozatomnhsor 18’ _
chr ot oGk sieBoul ativeH otgARE Sol ﬁ Hets

cyl at ératioxade, frabbut from®° hymowgy r @M 19 mink
treg rrentanmr ertabh) "oﬂl. thylormannige at& lzlabeutéﬂ oz
acyl tlng‘l‘,dfmi'[7 Mol s af . e L beyl Reyani de or
il (8) to 8t ed&&lﬁﬂéﬁ&t&% i(:% atéé%t %19 presence of a
tert iary ﬂhasmigl&@ham a—halScnrbtanblueacnSol vent s - inctude pyridi-he, methylene

chl g de, 18 of Formu )y 0“1’ é?l furgdt or
i otine. e zglepvss? ek Sl e
dii sopr 0 ﬁixﬁy ‘pueferudly @Hﬁnﬂh&dﬁ’d&ﬂeﬁnbﬂﬁn&ﬁmc T)h@vattsanﬂﬁ sﬂxtzi'bﬂ: 10 nol ar
equi val energanistsobentisuch:as methags ¥te @gﬂwﬁm d!efeu@h n pyridine at
con{ orRTAL £ LTS é§% i e by

advant agedbdst & ably from ab6uft U anhﬂﬂes -0-ac derivati ves - of,

For nul a (12 econdﬁnmtmf ‘% 8f=(H aR&-HRpwith th evamtnls. S(Zi&bledmteqtcﬂal acyl radicals

defined i B s ‘é°ai° t"’purlfled by .
crysgpal | |g@§u “"%'% gﬁigxﬁt ﬁyc‘ é}gﬁa&f@@'g\ﬂv Eg 1 | l'i g¢-C ac‘;.d
Renoval os-bmyltleqktbhlg _ gt‘ RSy

tdiman‘yu a- (12E) can be

acconpl i sgﬂe@ yloxyrlalyod,

STk e n §2)conpounds of -
For sl a (ib khndueted B¢ varits G mHIGUED Hamilir. tb Ghe BRI the, arb\bropeptide R ansl Rlerr] are
. hydr ogen. syﬂheswr dEhusi tor __,,'_"léodudimpmedlydﬂqc!ﬂjéfid@fdéﬁwiM'loaFiérix@]h, in which R and
© "Rl err] argﬁ "e E‘?@d o £ f P%? S previously
- defined, &¥fe t,;h@ﬁ, ﬁ, ternatively,
acyl4at i OngrOIip bhe«:omp d’onmfla Bmteq;.tl m-cmg/w_usana ‘@flbgewausgl i ght#o 35
excess (a ¢d) ysing, £ gleia tlwtcbm Jilmidgrwrydr i de, acyl

edijmi
chl ori de, dlm pylcar '&& W&ﬁé?e, s‘wﬁ“baé ﬁlﬂ@"’é‘%f rt organic

metha
sol vent cgrefeabl| B@ ﬂa&tn@ﬁ ts adn)au&as_m thasmesence of - well wemtameoduces sel ective

acyl4at i orpddifives fsuctipas-frhydgo IN-gnd ucc‘ﬁhm@. patitophenol ors pr ¢S er abl y

gggggﬁtlg ﬁég;:gmg?‘ %ﬁ% "f{dmﬁo%&:z é'(f’? ﬁi. e ’rﬁs"’tgo a solution of a

i s i s achi eved by
.utaBO?,@fméwm onal |y acti-vated

yie

.;’ |

ingiillﬂl'ﬂ'l derived catal yst

o-‘.

SCaL g ?ﬂ[err]Cand i's
moni t or edfrokd about lO"o &toun 30°QY far frolar utulotﬁo rstﬂw/u&t arting material
i s éQsenth “P ha %’Gs"““‘gp. &’?%Pﬂl‘b’t!;\gl é.)(ﬁ’é ﬁ?f ﬁ:g wdr k- upd the
6- 0- acyl a Hpupfipcoy ?Ft ,ft"@‘l n acyl gr eup
defined iKagaof Est hustle» ONER atge:%adm I?[err] are

as previ damilig tdeliq neetk eéar'ﬁhussfot attamdleahduSpofmiﬁwmh ldcdmeov:ﬂt ogr ?gay on a

sui t3abl ei@@ﬁ POURLS ff’@‘{}fl@l ‘%ﬁ TS takytic
Ry dr ogen i IR B Lelicrycate fae i

l{?g‘i ples el on.
wﬁ q"(‘.'f f{}ug,an be carried out

as previ ools»kgzoldmsﬁtts dreodl triphen hasphnﬁsmpnd ;bresénumfdwridytadulﬁaé arl yst giving

conpqundsgagon ey f“' F dgisy| radicals, as
pre ouslﬁ?fgggﬂz e"“é% ‘é @?‘%’)@é It e’i“s"s? a%ﬁt@é‘d by %% g
hydr oxyacet e sdqel mimh%mgfr %m.utm)tmdfraaso), (immntroduce an acyl

group sel cmo’alsa'bé zgltetaetd it fueh 4 wly @as périmdtivaiidtion & thetmmsaf e Neacjli r st - 50

For 7 G O fat e ﬁw"’ﬁﬁ@‘?{?@?ﬁd *ﬁé g oo, of

or substituted trltyl ether, a technique well knomn in carbohydrate
chem stry. Thus the conpounds of Fornula (12A) are reacted with
triphenyl methyl chloride (trityl chloride) or with related reagents such as
ani syl di phenyl net hyl chloride (methoxytrityl chloride), 55

di ani syl phenyl-nmethyl chloride (dinethoxytrityl chloride) or



time of the reaction depends upon the reagent used and varies from about 2
to about 5 hours vmth trlanl syI rrethyl chI oride to about from3 to about 6
days fa oAg—6—B— - —er—Ssths iy
6-0-trityl et hers of For rruI a (128) are readrl Solated by conventi onal

t echni ques such as 1,571,133 11
precipitation, crystallization or chromat ography-on.a suitabl e absorbent- . ]_éé
such as siL‘i/cic acid. In Fornula (12B), Rlerr], X err], n and Rlerr]CO arel
as previousTy defined. Acylation of the freﬂl433nydr oxyI group of Fornula%
(12B) is done using, ventid ylyat agen SERE I atssidCHIrmal!(§kyl des,

acyl anhydrides, acy :sa g:xgi%h @rgal dﬂ%ppﬁﬂ%ﬁ%&’ bﬂhdﬂ%@%‘?ﬁ&mﬂag&demsm&beb)m

acids, in which thema.[: rgnﬁhan /32 Bqéér(rl 67), jagd dieef resdingabenzyl. 2af)avino - Hife

reacti onscan be con e Bf

acyl ation of t e CO@%@&%&&CS :E%ﬁthsexmp@ lonsmgﬂﬁﬁ wlt

Formul a (12E) excepby telidion itk cifbd»@ﬁc dnhjdridecih aalr;yhlabhohgw&gm metharmbfl‘honal I y
as | ow as from abouanhvdftldysab tl@

product s of-.ngrrul adqids At y;rdirsg& ;’uwsl}itsqummé@.%‘ﬁg:%ngﬁgw ﬁgﬁ worol E%rr] 10

and n are as previ ogg I 4 Ogrowds Mdnf ate slh){d abflonally
crystal l'ization, prebsty tt—faby loweltmknt.liowmmtk aemg!auwu'rl'hl&btlhea gorbent
such as silicic aci &€ '!‘R?Ese A Ox "° m"ted
trityl) group gan b afﬁ.g, N y,gﬁﬂ ﬂff aﬂ@l pThi s1§ s
advant ageousl y “done fiwyt olserne@ nseméth Sbenzoywl wetlmxmprdh ot The OCkatr] C
until a clear sol ut ptht $ tl ugon TF‘H’F‘Y' e9f }2‘: m‘!ﬁmut es.
These condi t1 ons_cafhy "{fd;; iy r%%mr:ﬁ%ur%mr el
acidic str engtj@ by @fegt &tkh 1oh§1c oMelco dﬂcteﬂmﬁérsrleﬂlﬁ: ﬁﬂ mtdb&n$0adie tmo
be avoi ded. If the nidunci0y tnmrut Indeirel m@ We&rt@lorln anwd@F,nQW

2C) are used the coff e m“;r: mnsovem uc as‘p‘ﬁg ltY “W@ﬁ“ﬁhtf”fféﬁs e the
use of 80% acetic a@LJ?e cmpounds e lalkytitecbusiiy NUt €S
to about 5 housss iss hynnaahnd aTiomumZQhalasnhbxyﬂ oréh-tﬁethod Lhahbearrbmlatcues oks

Formi a (429 LA WE; it g
previ ously defined, n‘ﬂxl& 2‘% {, &Eﬂhﬂ{ﬂoﬂﬁesa
chromat ography on Sidedivatites %@ ¢h e rlaﬁM‘oﬁF&ﬂmﬁ 16) e mgroup
in the coppounads of nﬁﬁmduldac bl'.QB o®5for ther ®t<alt1m of/ the aomp dae%E )?gent3§

derived fromthe caf® 8 ?ﬂ“des of e
outlined for the pr 6%%% E}" ammoac ﬁ?ﬁ;ﬁﬁltgﬁb )glﬁ{,p gh&@)of The _
resul ting products @ormm4 L) @ar bali hle\leﬂ tib ganblysig dising [aspalléign r | and

R5 are either 3%he saatalyssy Thi§regctipn g@rlwo dvaere lnecrndeaﬁar ;E@r‘g"}

Rerr], Xorr] and §og 1%,@& G0, érﬁz.gb:rm"ﬁrafewﬁm A

purifi ed by convent |c lﬂu diifh on .charcoal dtaﬁisnﬁtdbvalap to Tahﬁlt W,I:rpounds

of Fornmul a (12E) ar eqo vﬂtunﬂerﬂ@& g tl%ttslthmem Va! ds o
Fornul a (12F) #sing By t&qgh‘g ggh mfﬁﬁ o
previously descri be ,0 f (12E)

in which the acyl dnqingl R{.er\ra]yl aml - oglnta ingl ef Eomﬂmhr(lspeks&hﬂ ®Re and
different as previo evigy lpf[%l 'é? 3] exceaho R “',)l( la %ﬁg&:n arg
as previously efine ’g“gﬁ'where ";}5 ﬁdfﬁ dﬁ} ity "

means. leucyl - L-isoleucyl; L-a-ammobutyryl 1, -m hmhﬁptn-n

groups fromthe corrpmm Lophepyla
achi eved by cafgl yt| g" ﬁfﬁg ﬁe i
an acidi c nmedi Um as’ t ydhra nC&W&S){SmCUFraG for a
conpoundst of For nul areglalf_ 'dnt mlydna'hcmlpmsm)dQn oécaﬁmrtmalcbro .a_t© rapliyfatone degs| t i ng
40 products are t §¢ . .' Jﬂ%u&g}" %l o Ih ‘fﬂe n and
Rlerr] CO- are as 'pgyét é Irém @ﬁ% ﬁé rphy n €a 'Sﬁmﬁaﬂm Ofss
di fferentsacyl gr oupuen&rhtel x'ﬂrz RTedde RiMdrk | @I o & witle P her 1s
an acyl group. In ar lt!yﬂ)str,:zztlﬁel weatsrior ylﬂempmemanq‘z[”é SFl]afatﬁﬂé!rPPfPaI%blRfl@ﬁr] CcoO-
are as previously d exce 59 .

repl aced by thg hydr&m@égﬁ"” S ot L g@ﬁ%'g%%% tmﬁgﬁoggweeﬁ
Formul a (13) ar e |saif&t-aadacuyra¢i¢aecam|x dtzJ D‘han&irrome r&ebh&nuﬁly

| ess polar 45 sol vent Thepee éaexlrr icaly ﬁ"t & hen
further purified by;% Ygg? ﬁrﬁh?e lr iz %?:m t?n‘% sa,y, l&,gtdyesms
as previously gescrig hehdVE &mylebsdlml @ﬁeﬂyheetﬂmmmhml of -Formula 65
(12A) to the conpounds™ of Formiul'a (13). Cearly other chromatogtaphic
techni ques well known to the peptide 50 and gl ycopeptide art could be
alternatively enployed for these purifications. 50 I n anot her aspect the
present invention provides a process for making the conpounds hereof by
removal of the protecting groups of the precursors of Fornulae(1l), (12D),
(12E) and (12F) above by cat aI ytrc hydrogenol ysr S. Preferred protecting

.

\

0

60




55 acet al .
55 It is to be understood that isolation of the conmpounds described herein

procedure, for exanple, extraction, crystallization, thin-Ilayer
chrorrat ography, thick layer chromatography or colum chromatography, or a
\at i on of these 60 procedures. Illustrations of suitable separation
\QL gol ati on procedures can be 60 had by reference to the Exanples herein
beI Ojy However, other equival ent)sygpsration or isolation procggures coul d,

t errper at u&eq‘lv 32? g?’l}m v@:{! ;‘Edaysieh h Tl ’(‘f‘ %&ﬁﬁ Sl J;%é ?O—acyl |
1,571, 133above while the other grozlp (R! l':):r Rr)lisohydlg)rgen fl?rzn'ﬁckhr?g : Hﬁg]éi standing of t he
| nvent i onpreviouslyadefieed. f rom t he Toll.ow ng-non-. "I'imting Exanpl es. EXAVPLE |

50 n$. of coOTNeemtthateo aiudhfdartynes at:cdnuoamadded tﬁéitlimtﬁll&bry the® 500 -m of
anhydrouss"f!i‘fct“'e agﬁﬁ'ﬁ‘g lys zghdaem nﬁﬁlqumfetﬂe f?t ﬁf added 500 m of
benzy! %Im?ﬁfgﬂ, orgauly ) & E] tion in vacuo
and to t et‘dhﬂﬁh myl w&lnnsgt OW,{Sa ﬁ}r{fD aspasdi ¢ acid
(1, 1&=1) onprepionigag a!mgt SOﬂﬂqebmmr’& rlsﬁ;@pmtwh snsnsstl rted at

22[err]C y 8" ant s1gorous|y stirred
E&sﬁ‘ﬁm s a% S R R o0 e W
a 10 prowcted Aibidid of Fyrsiuld dlvz)ak solatedamrmmﬁes bﬁld’sthlhﬂttlm giure .is stored at

O[eft]C f@fo‘!!ﬁ%faphl@“r?dﬂ%ble ahserbent senlicas silisic @i} ect ed by filtration and is
washed thoro@r wftbhthdﬁr@t roxéltsrews b wa f12A9 a@feVeﬂ ite solid having
a nmelting g’g mz:lmeg hﬁnigg%fw yhf% romone liter of

wat er COﬂhﬁﬂz&bl Q sGit2BRSnerf) rgmhf# ﬂteinttﬁb steséficedot aderfiarg a eer r]-benzyl
D ad artaSvet swble ts haml% “apymiding,j ngequ\plm dilorB@O ecqtqmtﬂzl[ er?d C and an 15

_oqdi ofunag, o ylamme,
I[ ﬁl’ [ } keerTﬁ,B[g ﬁ §&e &n:gu lIlet yﬁ' Hbe. are s%lrag%?bases \f yse of 2 to 10 15
gl.ut am ﬁemena r tb;- fromah qut foxo aliima tsnssgeaeraldy adtrd’neugaus sndahd a| ned 56. 3 g of

lﬁé‘itr nt of .
' F bensegylti ‘zatww*;_f Ftnmﬁa *h 1635 162 C
(ot Ben ﬁe‘?& g% i e s da b AR R z%‘”‘f" a:a:?? Lert]

EXAMPLE 2Removal ‘of protectmg groups from the compounds: of. Form ( 2I|i) r ound
bot %@rred a¢camkIISh cat ytl - usig: @fpa%ad lagll sul f oxi dg,
’:{s éﬁﬂ: e é:é} Eﬁ. H% ﬁg tri & hyl am ne
odﬁct fﬁ s’i%f &n Wikl K‘Q?éi ﬂsq{' is stored at.

220[ er r] CRf;%¥and B akeoas psvnoﬂ’dmedeﬁealcexcem thet Rt alsodndlwiet lmdroxmtxhsdd into 700 m of
wat er and theltﬁﬂatwely, anylattou méthe contpolindy©f Em‘mhlar(l%) tisingealywislight 200 ml  of
di etflyl eysass (2bg : Y°1°Pt§)°f2 g agybanhidride peylchl orrygn o?5 et hyl
acetate i b g@ msé,r&y nrmgr B2 8 by the
dition B‘fprdlérhlﬂy Condadtel Widdition 6f thedeplatiig@gent fh oo queous phase i s
furt er eg? %lpegh qiiFe@wﬂa( av\[r(ngéamowabﬁutéﬁ“% ?lawnmred The conbi ned
organic p Q¢ wat er,
§ G o, e R b B e
sul fate. Imemds Ideﬁaedta-eusola&ﬂ asd)bum‘edrhy |chroﬁ1adogmplwcbramhtame filtrate is

evap rateE_PsP’iS‘e §ﬂ'€ll 9 yerystallization cGatelytic roem! js ofth ystalglzed from
ethyl ace %&ﬂgﬂh ; oggn orgfa g)rev I s1 g |

but yl oxycar noualy ﬁ Véxoepta ﬁzlymgyaﬁaymi 0
102- 103[erqp!a€; ‘{Ye¢h)]dr0K19tefdll MIFO /mnlety,c_li'nehmgﬁmr mam de) : Anal .

. cd e¢l¢ ive B@Sh .posmonB@ M@ssaHtOGrSBS N, 4.33.
Fou eg?n d rotgctl
c v ent§’be b

h SFEtingSd .
st oi chi On&héﬂ steeﬁmq is %—% ihb?%iﬂ%%te (2, n=2) for

[err] - ben?ﬂmuﬁ(a oare meed Wwith trlphmybimtlari clﬂo:r dtGtrigyl ghlofide) er wikth benzyl t- 40

ﬁﬁéﬁ%ﬁxtyﬁc;s erind %&ﬁﬁ?ﬁ: %“ﬁg gﬁﬁﬂ% o) e 2505 PuT

e =

mﬁ

stirred soine mme. ,aaengyla; Ifd xerer -aborityile, oxhuﬁlyiﬁyfwﬁertseayl D- aspartate
(3, n=l) &ﬁdMlS@ltt‘fEl@d% gﬂ: wnﬁwm@%ﬂ (282 fpr t%brcs@tatla? |:>f)furan is cool ed
45 ¢o Iprofgrmate in 5
M of tetgABY ﬂﬁfrwca%n %ﬂds%ﬁg&d mcf %& $0065£hd fa'ié%ﬂ%ﬁ szl ut?%n and the

t enper at ualmut S hows Mthltmdylmlethyllcfa ozide faCatfoot fr@iD 3 mbiue . daﬂrfyr amoni a gas i s

t hen bubb resuiting & dmgl i *rsetueﬁ &th 'tsef t d
oo TR e | Q‘ﬁ* Bt e ST 1o el ntal ne

at- - 15[err



the reaction mxture is then allowed to rise to O[err]C over 15 m nutes,
at which tine 50 the passage of ammoni a gas S d| scontl nued The
tetrahye .
bet ween 80 i of vvat er and 200 m of et hyl+ acet ate The et hyI acet ate | ayer

I's washed successively twice with 50 m of 5% aqueous sodi um bi carbonat e
solution and with 50 mMl of saturated brine and is then dried over magnesi um
sul fat e. TI"L/flltered sol ution is evaporated to dryness to give 55 _ ) s
3.22 g of a“soliid which is: recrystal lized rrmrmsem of - et ‘hyl acetate to

give 2.72 g of 55 bﬁnzl)( T- DU m car soasp T (A sT)
having a mel ting pobite suh hHs 'f 13'*33_ ﬁﬁr%iféﬁe" defined.
kyl r@.rpr NFexrtnufa mmr od2dsinp) . C, .

di met hyl f or mani de) ;  Anaéylatiomlof dhe h@é 4 e:ro
59.61; H, 26.88;_ N, 8ongentiogd)acylating agents such as acyl chloride, acyl anhydrides, acyl cyamdeFound

azolides derived f aclds, whlch the acyl moiety, R3, is defined as
C 59.8L H 6. 580 & g 'l%zireacnon canbe cgﬁﬁcted u e sam ditions descrlbed for the

n
1,571,133 acylation of the compounds of Formula ( li&tb Biv itﬂé@o:ﬂ&ﬁxﬂ@i of FaRmila t Ut i ng
a stoichie Bl C eqUi2Bpéxeert tlailtr'ﬂunholmfra ebf joylotinpzage nttls optionally as low as from,

but yl oxyca;nt;@f D it pent: % es l@qgr yl ducts of Formula(lZC),
t - but yl oxycar bodnyl Q‘L %’g? e’j,&'é&'b%’? n dq%t aéjg %" {fjed by

t - but yl oxycar bonyl - d:nS agd.ut’ am nate aV| n poi nt - of

| 25-126[err] C [er SGECGVGS%’% E;%vsna?é] Fﬂe tnwl (or subsmWétth“gl)iz m&m lete rought

5 EXAWPLE 4 A 40 2f§§1&""§i 3?"2% iniareg A GRS

e (
thédiFiedfwi ydmmeﬁ Qtli:ired is

i

n=2) there is added e,ni‘mg. tes

ethyl acetate. The timachd mdlmtve pm-. sillat mcthea brt B@0Rresive cdrditions ravet tobe and
then 80 nl of diet hgyoidsdy Fhe{? trity! deﬂa%gue-tp%r fdies aiFoem ﬁik}@}?gﬁ%
which is collegged rogié n'f[f d:@é (fl‘ 1553'31%. about ﬂ’ic‘i UO %6)
give 2.33 g of [err]rms engz Forfla 120Dy, di @hicH XY, hOR®, RbandR2Ape

is used without fur tPFPéf #quda atei reﬂ&mdmnslmeqy‘es bmfcrmqlhsatren anwrenate:rapm 2 01

g of t-butyl oxycarb8 ﬁi_-’ ﬂ“ﬂx @%&ﬁ " ,lz o & ROV \m IQD om.
of dry di net hyb$ or mamk a,ea MWefhcy it il afc ';g'ﬁxf n@ae X ol €
and 15 v 2.19 g die cinditials@atingd faarﬂbadepamtdeofa'dmoummdfﬂ‘b lzm(mi)rbe is

kept at 22[err]C fo&@@ 5““‘— resxﬂssnmm ts °ﬁnl§:_lat( ), i ‘:’I‘;tcbrt °¥1 dpsd‘lﬂﬁt i on
of 2.33 g of [err] ﬁmfﬁn pﬁlﬁﬁj‘ &ﬂ 1§nal ﬂlq‘;{gﬁ 1.55
m of diigopropyl et hy /a:mrmivemt i o i g@ﬁﬁme éaew At Dl € 39
cake resulting fromdylatien 6fi thd matpnnmis IoBFGbﬂIShQ Fu wuq;eacymﬁ aEe deriodd froin

di met hyl f or mani de aff a¢i i% ouslyedesgaiedi On lF‘@!hCOZf!lPou“ds of ;
m xture; which is s UZELS elfz“é i ﬁ f’g‘lz ‘}{ge@fgrﬁ%boured

into 500 20331 ofsolmdeﬁd ﬁmﬂiedbﬁcétﬁ&uoham@aﬁ@ u |on I'S eXtract &ed twceis
with 250 m of ethyl aRedicxhlef pfﬁtbenmmmplﬁdmoﬁeg@mpou aBBcﬁ'mal’ae(mB)s t‘leﬂ)

successi vel y four t#ged2K)icam be Ghlm"d(bf cm hydme 518 g polladiymy. of 5%
aqueous pot assi um bf ﬁﬁﬂé%ﬂéc‘ LH‘EI' g)ﬁ‘ir{fi‘%s E rine.
The ethyl acetage s didcksQire nmaeus) lch RS, mmaucmsu

filtered and evaporm‘eedlstmleﬂn raedss atnd mlthb amsotdlﬂemﬁscﬂumumrchher;m |s

crystalllzedfroma°r nag p- I g of
benzyl t- butyl oxycefsm Ibwe h;%"'““" g?(#l m"fgé’fu hw p%’;’,f‘é:‘zé |

X =L-al anyl) h&vi nﬂoramlm 3)mmgpo cid by pee lpMﬁn ﬁrdﬂlﬁetl{a }' ﬁ{tmhbi a lgs§ plamy/ n145
di met hyl f or mani de) h as ethyl ‘acetate or dlettllyl ether ‘eyther lplg'lﬁed by '
Qerr]hsNerr]derrfus ’° %ﬁ ﬁ‘i""i%.ﬁ%&“aﬁ ‘?’133‘2“ ﬁeﬁﬁsﬁ'&fé‘:ﬂ{p °s°’3ﬁ} Found:
C 59.1.1; H 6.80; rmllﬁ( léhrl oth€r diPsMRedgrp 5 WEll lenoth ﬁitﬁ

equi val ent anpdht o#ndtglyctampydmcye@,ﬂdamwegiaymlmanployed for these purlﬁcatlons ' 50
t - but yl oxycar bonyl - L- Jalangther &@gect the presenttinygation s for makiog e,

35 t-butyl oxycarbo J“ b Téﬁp%gg‘ S nd %V%Q’éﬁi@ﬁf%fﬁ’f&d&gﬁoﬁﬁﬁﬁmﬁ“ c
acid, t-butyl Oxycar ﬁ nzyl ether,’ benZylammo and benzyhdene

t- butyl ox¥car baayl -deetabnzyl - L- threonl ne 4 55
t - but yl oxycar bonyl - L- rleibmblrmdestood that. lsolatlon of the compounds described herem can be

40 t-butyl oxycarbo ctqi Ug,st wtl ahle separatlon or punficatlon procedure, for

t - but yl.oxycar bonyl %ﬁe hz&ﬁ%’;ﬁ g@%ﬂﬁ' t§8 ato °¥Lé§g§ér osine,

t - but yl oxycar beay!| ﬂrodeﬂyrlai G ﬁﬁllon45f suitable separation and 1solauon proeedures can be 60
t - but yl'oxycar bonyl| -fadr by refexerise et % l¢_S- em rbglow. However, other equivalent

45 t-butyl oxycar bo P”Jt‘?ﬂétrﬁ?%ﬁ? @@%gl éfmr;m eo‘;'sf?rgm about 15° to

about 25°C



t - but yl oxycar bonyl - Ng- ni tr o- L- ar gi ni ne,

t - butyl oxycarbonyl -N err]-benzyl -L-histidine, [err]-benzyl
50 [err]-benzyl t-butyl oxycarbonyl-L-aspartate, _
t - but yl oxycar bonyl - L- aspar agi ne, t-butyl oxycarbonyl -L-proline, and
t bk yl oxycar bonyl - O benzyl - L- hydr oxyprol i ne, 55 for
tyI oxycar bonyl -L-al ani ne, there are obtained the correspondl ng)
p agted 55 di pept i de derr vat i y,g8,13benzyl :

15 T R s«"trbrr&%am&er\?r rar' TR

| cd. for err]H[err]N[err] 93; 45) C, 58 00 'H, '6.92; N, 10.68.
benz o
Fﬁfbg pognt of

‘vac added

60 Found: C,

- buty! oxupa e °"'?s&15ﬂ2 ﬁr,r#@'

152 153C; diegh¥lrether8.rdrh @kd by évipo

i’ﬁﬂttbiﬂe _r&l )
133durmg 0.5 hours 67 g of D-aspartéc ac1d (l n=1) in severaill;ﬁbrml The @ahlonh f or -
s togive [2) n. VIgRro
GorriH el "ergg R LR anDe Al b 65, o G
60. 885 H, fe cry. @dldiences and the mixture: js. stored at 0°C for 20 -
t - but yl oxhoas. mm odilct [seui tedIBy fikratd nﬂnarhvmliea thdreughly Gith diethye| t i ng 5

poi nt of iy 7715‘}6@3 id hay ‘1101 CLTTACewihys £ or mani de) ;
2 jr B 3t ”“'rrrr T g R

5. 01; H, 6.26; N,
6. 6915 Fou l 60 mlHIN ydtddiloric. enzy .

t - but yl oxyg¢ rlbliwitm rstOE@hrom lcuu'amlmaleounmf D-glutamlc benz I

t - but yl ox ng f°’ g‘Pé‘F‘ﬁ °b “ g@%ﬁf : ‘g' a 10 nelting
poi nt_ of grr err err ool © TEmlgeR ‘lfor mai de) ;

Anal ,, Cal cd for--Clerr]Herr] ?,@ﬁh}, rr] (421 50) C '59.84; H. 7.41; N,

9. 972 Found: m(; @? g;%untl'bztb &TWI _bgagallee 2504:;111 of ar%}‘)[gvé?]g Z_ 15

t - butyl ox¥igihped
mel ti ng ptnemylamine@dd ﬁ@[?;f t{betylak lddfofina&[and the ré sﬂltrﬁg oh is stdredat hyl f or mam de) ;
T 2 e st 5507 N

he TR

' ueous phase is .
but y| oxy cpi 2y the aﬁltionbrﬂ‘reityll: aeid, LThe mylafsewgebaratef)and {he Qg dét..am nat e, 20

“havi.ng aphaFﬂa'F %@ th"@fﬂme - _..-Oiﬂlbﬂ acetiter Thie, comﬁind_rter rl. (5.9
. / , sucgi .
( 527. 63) tloﬁ & f‘ﬁtéred nd trat e ap t'ed' dryness to. give a solid residue

PRI b | Ger ]
Found: C, w}g Bocrysdllged IromN;thy'l a@efate-n-hexane ‘to 2ive HaAAYof A-benzdut yl oxycar bonyl -
‘L - nethi "yca’?“ﬂ"?ﬁﬁfﬁﬁ? @n‘l‘{jgk"é‘“ﬁaﬂelﬁ’gg W‘?fé’flq%yn'glﬁé‘l:deln‘of 114[ err]-115C,
[err] +25 err T e I.formam-de) ;. Anal Cal cd. for

?»

C er¥] H N[err] rr 56,51 H: 7.11; N, .8.99.3%0

“Found: C, 56.59;. H%a;“'ZJ él\ﬁ*%&f 23‘13:1% gggg@gb%% 4%8 butyl oxycar bonyl -
S - benzyl - L - cyster nyl - D -.-iisoglufam:hat €] 'benzyl

butyl oxy r o likd mannbrsu b m Iaaloa lnetnc&uavala. phaihty zgl,D-havr ng a nel t: ng
oi n ) e 5 Q & Ana

25 ch %&Ed Elf! er,,g ?r r‘]?g(f#ﬁg?lf(ﬂ@g?’?’fc Epurﬁﬁn%h“’{-l 64‘88 N, 8.69.
Found: C, 64.62; N, BE,ggMpg@ Rzy- but-yl.oxycar bonyl -0 - benzyl

- L - tyrosya Ral L SRS IE
172- 173flem¥u@$ qgeéiﬁ)lgnsﬂg djg'ﬁén‘ﬂgf@ ".ﬁflz‘q’ L{,%A‘rf,ﬁg‘ﬁmg an de) =
40 Af d?%c Lopufi@e?”fl.&qﬂ,"é rof isolfutyt ehijc otae Jahydrofura . 2145 H-6.67; N,

71 3_ tot ove. soluti ion. and .t e temperature is mamtamed at
. ) —15°C for 25 minutes. Dry ammonia gas is then bubbled into the reaction mixture Do
while the temperature is majitained at —15°C for 30 minutes. The temperature of o iad
. the reaction mixture is then allowed to'rise 10.0°C over 15 mmutes, at which tlme A
50 the passage of ammonia gas is ‘discontinued, The tetrahydrofuran is ‘evaporated in 50
. vacuo and the residue is pamtloned between 80 'ml of water and 200 ml of ethyl }
acetate. The ethyl acetate layer is washed ‘successively twice with 50 ml of 5% o M
aqueous sodium brcarbonate solution and with 50:ml of saturated brine and is-then
dried over magnesium- sulfate “The filtered soliition is evaporated to dryness togive
55 3.22 g of a solid which is recrystallized from 50 ml of ethyl acetite to give 2,72 g of 55
. benzyl t-butyloxycarbonyl-D-lsoasparagmate (4, n=1) having a meltmg pomt of '
159°—160°C la]2® +I7 0° { 10 mg/ml drmethylformamlde)

Anal,

' Calcd. for c,.,H-,-,'-N,os' (-322.'3‘5'): B C,_59.61 : ss g 88

H,6. 6
60 Found: C,59.81; H, 6.80: 87. o 60



Found: C, 67.44; H 6.88, N, 7.06, benzyl t - butyl oxycarbonyl - L -
tryptophanyl - D - isoglutamnate, 45 benzyl t - butyl oxycarbonyl
E- car beberzy Sy - o—-See-t-arrate—havHrg—a—reH
poi nt of 94- 97[err] C [err] -3. 50 (8 /rr1 “di-met hyl f or mani de); Anal .
Cal cd. forC[err]H[err]N[err]qerr](598 68) C 62.19; H 7.07; N 9.36. 50

Found: C, 62.19; H, 7.03; N, 9.44, - 50¢ 0 15

1,571, 133 o - 15 benzyl t -

but yl oxycarkﬁo'nyj - [er r] - car bobenZyI oxy1 571,133 or ni t hyI - D -
I sogl ut am nat €, benzyl - but rT)on mel\lg ro ourITtof LI - D'
- 399' utam nate, yc rbon g form%léda ] t-l[)b lirborll%i

histidyl - D - i sog ﬂm nat-e%.s obﬁmz 91 g-of yl lt@XtyRRY tmygh D-ls gmt:rn]:mate benzyl

- L - glutanyl - D ,imd Ihemmrmlt@g pentbefn 5 —126° ;. [alg® - 26° (13.3 mg/ml,
t - but yl oxycar bényl - E'"&F’B{ %Hﬂa pide): Dr sogl u%g 5&%% benzyl
ob

but yl oxycarbonyl - [err] | ate,
benzyl 1 <buf yl oxycanfg ﬁﬁnﬁ - “a? N ibatd

t - but yl oxycabony| - beaptih i m&ma zam fball@mmateﬁ‘.Qidlhérﬁ&ﬁ&nl@fdhethﬁ\éthagls 10
[err]err 9.01014.4 adptjﬂm preléipitatethé pro dupamhd:g)s collected by centrifugation and carefully 10

l inate~h h n=2) '
e b B R R s

0 - benzyl - L - h dﬂ.mf Fg hylforrﬁhmrde thére is addedlel}lngf&-hydlexybera&nmlecamﬂ
ko

5

having [err]erl® -

yigarbogii ¢ is kept at g$°q fqr 15
manner substituti ngtl q%ﬁiﬁdg‘n(ﬁﬂ%%z Wﬁc yl gﬁ%‘ﬁl o Tag} .
but yl oxycar bonyl - D- Idﬁmwarﬁrﬁgird%aﬂ‘ﬁe insolyKlé @ x@{ullt fr thmﬁl htidnOk washedy!l t-

but yl oxycar bogq}/)I - D- itwiogywitht Sinxl- n&dleeﬂrylﬂxrmmld hmmtﬂilz addpd tothereactioht ai Qed
ture is poure

t he correspondi'ng pF'l?’E @}ﬁhﬁﬁ?ﬁﬂt‘%ﬁ sgilgpgf ‘Zie-‘rgé%:t ice with 250 ml %0

t - butyl oxycarbonyl g |a Yttt ©s are washed successwely four times with 2

benzyl t-butyl oxycambohydteruhedea: issmhe ecwabezca mml rbanateidluuog p0| nt
of 126-127C; zsrr] egpd U“‘!l B ari ove
for Jerr]JH er ] N[ e Q’ ,et ss EJ’Q

Found: C, 57.98; bZtyﬂ:cha onylL.- ylsD-lsoglutamr X‘—L-alanyl) havmg a

t-butyl oxycar bo nyl - meltik poinDof b‘@&slﬂé?@sdnﬁh?eﬁ 6bmimy Idlmethylformamde) :

t - butyl oxycar bonyl - lanhieucyl - D-i soaspar agi nat e, benz t e

t - but yl oxycar Bnyl - L-i sol eucﬂal@-fps@aﬁmgﬁoh %Pﬁz;;ﬂ 7t 17 N 10 31 30

but yl oxycar bonyl. - L - a -~ am-nobut yryl pFou “Fso%é é"a{b%&t@ 1059

benzyl t..- butyl oxy¢ ar an I- swzt}ﬂg a 1_010111@@?*5"? equlentr@msmfazgr nat e,

30 benzyl 't - but °“1‘-"i:_v - benzyl - L - threonyl - D -

| soaspar agi natf, benzy 1Ityl ﬁmyl L- et h| onyl - D-i soaspar agi nat e3s

benzyl t- butyl oxycatrityig ycarbonSi-L-xsolb - L cysteinyl- - D- 35
l-O-b zyl-L-serin

35 benzyl t- butyl oxyca}myﬁyc 5&1 ﬁ@_)g qumﬂﬁ oT,}nl,soasparagr nate, benzyl t -

but yl oxycarbongg - O -t-tagn axyl:arbon l-l:-m‘eghtanmy - D - |soasparag| nate benzyko

t - but yl-oxycar bonyl - L- t?‘ lV l &Fla'gl nate benzyl
but yl oxycar bonyl -E - % . -%entzlzl- at;,rjs%gyl -'D.-"40 "

| soaspar agi nat e, -butyloxycarbonyl L-tryptophan,
40 benzyl t - 4utyl ox ebutﬂm rbonyl-e-carhvéﬂb!ibwit Bipgy - L - ornithyl-- D 45
i soaspar agi nat e, benzyl {g"y mﬁ%ﬂg%g Y-L-"Nghm'm tro - L - arginyl - D
- i soasparagi nate, :jtylo carbon I - N[err] benzyl - L.-
histidyl - D 45 r-hﬂ'ﬁﬂ z’bl.largmmthenyl L-glutamate,_ S _
45 benzylet - #utyl oxy %H‘ bQ"Y ammeben s L gI ut arryl .. D~ 50
i soaspar agi nate, benzyf, gj mspa}_ ut ani nyl - D-i’ soaspar agi nat e,
benzyl t - butyl oxycar myl xycar prohbeeraaq L - aspartyl - D-:.
i soaspar agi nat e, benzyt-butylowycarbany !mlr%hﬁtoxa% |- D-i oas ar agi nat e,
50 befhy) orggpdgrogm%gg%ﬁmn"ﬁ FISEA SURTC PRGN GO 5
50 benzyl -t-butyloxycarbonyglycyl-D-isoglutaminate having a meltmg pomt of .
113°— 114°C [.:z]zs +0. 7° (7 mg/ml dmethylformamnde), :
60 Anal. Calcd forC,,Hz-, 303(393 A5): C 5800 H 692 N 1068 60

Found: C,58.00; H,7.20; N, 10.67,

benzyl t-butyloxycarbonyl-L-valyl-D-isoglutaminate having a melting point of
152°—153°C; [2]3® +9.1°.(10 mg/ml, dlmethylformamlde) :




benzyl t - butyloxycarbonyl - O - benzyl- L - hydroxyprolyl- D -
|soasparag| nat e. EXAI\/PLE 5 A A solution of 3 57 g of benzyl 2 g am no -

2 49 g of ben20| o anhydrl de in 200 rri of 55 net hanol i's heat ed under
reflux for 45 mnutes. The resulting mxture is allowed to cool to 22C and
the,wsrystalline solid is collected by filtration, washed wi th nethanol and
re€nystal lized fromhot nmethanol to yield 3.46 g of benzyl 2 - benzam do -

4,574, O - benzyl i dene - 2 - deo>g)57“3§ D - gI ucopyr anos‘i de (8B,
Rl er ~— (10
mg/ M, pyAnai ne); : . 1,571, 133

16 Anal . . Cal cd. foFa’efé?fﬁuﬂq%Pf(]‘l}ﬁ? 1@%@ g}y;ﬁgﬁi 'C, 67.63; H

6.10; N, 2.92. Found C, 68.09; H, olutlonof357gof
benzyl 2 - abs bdtylbxycatbonyl-hdmyll-lb-dkegletam1n2te- having adeekig- a - D -

gl ucépyraﬁ%‘gﬁ Eféof%ﬂbm%ﬁrd“}f‘éf §l0gr/mk dmetiyifermemidel anhydride ins 5 100 m
of - tetrahx&dilofuran i s heated-under reflux for 1 hour.. The resulti:

sol ution is all oweGaltd fa@yH.MNOABICS)T c(nusmermemmrsewand i s thersdded to
one |- of ice water. The precipit aFadsd687%: H,638IWH8d by filtration,
washed thorot,g; ,y Tl ARb A1 € g u.?lﬂn vacuo giving 4.51 g of benzyl
4.6 19 O - bebuiy %ﬂ@&q%rbg %ﬁﬁ&gﬁ .Jbéllft’irﬁlhitk UGEAALC eS ari ?@ - a- D-
gl ucopyr am%mdeonhmf 1 192f-al 0A%; t[ala‘g+qoﬁl(m mefnl AApteylfofmamidé); 243C; [err]err
+115. 20 (9 ng/m di net hyl formam de); Anal . Calcd. for °

C err] H e PINOF] er r 47 13; N, 2.97. Found:
C_56.43; H 5. 18 ea-foif ‘]‘%6 “",%éfiod sﬁos%{ 2&(§9§Z,5 4 g of benzyl 2 -
am nlo5 - 4,6 - -benzyl i dene -~ eox - -gl ucopyr anosi de
(8A)Pand 2, %P _&gge rseieDiisoslnta@iinate ohavmgt hnol 15s heat ed
under ref1“ﬁ'§(7l;? Byt 64 Hﬁ?%‘l"?ﬁg’imﬁw@ﬂ‘% d9)s t'hen concentrated
in vacuo am@. the residue is triturated with 150 m -of di ethyl et her gi vi ng,
after filtration, %abd.fgr GHeQs 13W3682? jggg 13§§ne - 2 - deoxy - 2 -
20 - methoxy - acetam do - [errjoundipC63fly MNé&&fve (8B, Rlerr].-
CH esg | OCH epdnyt ha%tﬂny%arbonyl?OOnHJehiyn gLP@hsényPt D19%eikRimte; ] C 2perr]err
+82. O[ er r havirg0 - ary fneiting c lbint oobr HY7°—AMEEC: ©@dF°cde?.1Por(5.0] erg/fk err [N err],
(429. 47) : dimetigliforgamide); § 34: N, 3.26 Found: C, 64.19; H, 6.28; N, 3.Q06. 25
In like napper substituting a stoichionetric equival ent amount of the = 25
appropriate acyl at iGagdageOiHENO, 5@y oC,ah ¢, i70% Mid6usi ng nodi fi ed
proc&dure B or C dependl ng upon tﬁ@“ﬂhﬁﬁég Pbﬁ@be‘?‘t”és of the %roduct
there are ob{aihed oe, pop gn cY aBbiftafinbic dafinggr i vatives of
For rrula (%B):m%gazo#“m 2ris @%lanm l /fhl, ﬂuﬁbt%]yubeawdd)dene - 2-- deoxy- a
A gl ucopyr anosi de, ;
30 benzyl pal, pro | d | deoxy- - D
gl ucgpyr anosi de, fmgnﬁ g’“ﬁé @2%31 ﬂﬁﬁgrﬁzﬁl ne - 33 deoxy -
a- D- glucop ran05| de benz I 2 - vaI er am do- 4 6- 0.-

benzyl i dene. enzyltd why Xycatboﬂl - benzyl - ingee, benzyl 2 -
-caproam dQne ting 'p mt§ lsgfyc%i’@&[bll“ nylal BB ﬁﬁll:&r:l ‘ehte] ucopyranosi de
havi ng a rre?tlng poi nt of 202 ZO4C [err]I[err]y +108. 2| err] (10 g/ m,

di mregsyl f dmatam de) ;

40 Cal cd. For C[err?#ﬁe@f%ﬂ}[s’éﬂef“%ﬁg\-%ﬁg%enzgzﬁiéa%%épt C, 76. 22; H 7.38;

N, 3.02. Found: C, 67.54, H, 7.36 ananm do- 4, 6- O-

benzyl I dene- béhzyldeuyyloxyeitionyl- - @ --begpylie bpyymasybs iDd eisoghBaminate benzyl 2-
capr ﬁe‘ﬂnm 8- mltmgbemrw |°§Ieﬂie7s° 3°§eo [t 46 pre/ml . 4

gl uc yra ylormpmids: 2 . nonanani do - 4 6 - 0 - benzylidene - 2 - deoxy
- [err] - Agat 9l ucopyran05| de,

Calcd for C,,,H:,,,N},O7 (589 66) C 67 21; H 6.67; -,.7.-1.3-.' : ' -
- Found: C6744 H68 N,7.06, - .

" benzyl t - butyloxycarbonyl - L. - tryptophanyl -D - 1soglutammate, :
45 benzyl t - butyloxycarbonyl - & - carbobenzyloxy - L - lysyl - D - 45
' isoglutaminate having a meltmg pomt of 94°——97°C [czzl25 —3.5° (8 mg/ml
dlmethylformamlde) _ _

Anal, . ' '
" Caled. for Ca,H N.o,(598 68): C.62.19: H, 7. 07: ..

36.
50 ~ Found: 'C,62:19; H,7.03; 44, 50



benzyl 2 - capramido - 4,6-- 0 benzylidene - 2 - deoxy - [err] - D- 50
gl ucopyr anosi de,

50 benzyl. 2 - lauwramdo - 4 . 6-_0- _henzylidene- 2- _degxy - [err]l - D

gl ucopyr anosi de, benzyl 2 - nyristamdo - 4,6- 0- benzylidene- 2 - deoxy -
[err] - D glucopyranoside having a nelting point of i82-184C, la]D +55;5 .
(5 mg/ M, 55 chloroform; -

55 Anal . Cﬂléd for C[err]H[err]qurr] 0.5 H[err]O (576.78): C, 70.80; H
8.74: N 2. %3, Eound C 70 :50; H, 8.61; N @3 17

1.571, 133 ! DL s st nit-amri-to——6
- 0 - benzylidene - (’FZ bmﬂxfz} bul[yb)ncprbomﬂ) gIﬁJpolngma\éfode Lpeernifhyl 2 D -
-stearam do- 4,6 - (soslu 0X nosi de,
benzyl 2 , arachi dani dBﬁEéyl LTt a5 g b R

5 gl ucopyr anosige, benhgﬂzylz budybh;&aﬁm;de -prﬁtyl OI-_ bm ere-ng»glu&mudenoxy -5
[err] - D gl ucopyranod® lﬁ]‘ “¥1-1-Ué‘|lf inghh)-i iét‘ta'm g\ﬂ
benzylidege - 2 - deox "’"zyl[t yca on ‘%Cj @:b g,tﬁx J)d'e‘s% “H‘bat%l

mel ting poi e 0f 168- 16 ai-bdh D-lsoglutammate, oldylestl oil having
chlorofornm; Armal. (Ba]ﬁ‘cef)0°f(d)¢4@‘§1/mlld]m¢[tleﬂfm]m@®br] (505.55): C, 68.89; H, 10
6.18; N, 2.77. Foun aiC 68.82; H, 6.03; N, 2.90, 15  and benzyl 2 -
phenyl acet ami do - 4, beddy for BSAEN;0, 433489 086095 BI71: N;9.8.- 15

gl ucopyr anosi de. EXAI\/PLE 6 To a soI uf i on of Fdundv g 601)6 UQIVZM NY. 85 acet am do
- 4,6 - 0 - benzylldi

_ ran05| &g) in
500 ni of dry bﬂéﬁﬁ é% 04,( £§ 2.9 gf
a 50% di spersi on of s¢ stltiih stoi uvlaEnt ufd éﬂﬂéﬁ
stirred at 22C for mtylmmtb@ayl-n-heasp@&n@t lUﬂroshickudgm(shlneﬂbefeetMB'll B added

and the reaction i b on boprdL: %ﬁ“g derS?fwes'H'bLﬁ* n=2here &g obtaigrd thext ur e
X f&g}g{.agin&eadded dropwi se-"unti |y

Is cooled in agice- corrﬁ, do
t he foam ng subsides’ (ahayltt- ldxydaw:oﬁﬁ L-amﬂl-nhsbaypeﬁgihite hgmﬁ;od mélnﬁmpduﬁ
evaporated to 25 of 4267 3% C; r1¥a6.40(10 Tieénl; dimsthyliormanide): r esi due i s
mechanically stirredmith a mxture 25 of 500 m of - chl orof ormand 500
m of water until the Sodi'um sad. f@b,,ﬂb,@i,@ﬂ@iusi C/s89b;al)6.92EN, 108e crystals

are collected By filtration, resuspended | nFaund: of, 5¢198:0H.0%10r N H)6d, 25
approxi mately 450 m o Il ade Mark for sulfonated. ' ~
pol ystyre%e resin crosf:ge: %&,’1 x ]L%f] yl% gﬁ%ﬁ%ﬁa nate’eadded and the 30

m xture i's stirred at B&ﬁylftéh’ut ox o.nyl EoléﬁbSll-D-xsb&pir&gmed by filtration,
the 30 chlor ogé)r mfil EE&%F i @t)ﬁ%g;%bw’er L in tmt?eyyl f%-e%?é%@faslmteer ed and
evaporated to dryness ac g%‘ W‘fﬂ% 4,

O - benzylidene '- odgeﬁﬁ)imatt - Crgr oxynet h ?” ¥ !

gl ucopyranoside (9, R (bpm}'lzteuﬂfmxvqa bonglvli-methimnyish)-isoas rﬂpmlam of 215-216C. 35
I'n like nmanner jsubsti tl'if‘fzh!g Y- sheviericareety i-c seQUP"rf&}' entL amsifieindr (Pe

various 35 corrpoundsoafﬁ'ﬁﬁa&l ate'g, dxpca@gﬂm Fherylfityl-DERAWaraginatdCet AN do - 4, &>

O - benzylidene - 2 - daa_xly -bu yafxydarbon angasyl a) t Isedsparagisate,

obt ai ned the correspond® fL-Fmtmml-éé 0as entatjve, of
which are: bengyl 2 i..888 J;t Xy 4. ‘éfﬁf qels 4 °“zy zy i ddrE -

deoxy - 3'- 0 - 40 berayl oxym&)ey&arbonher 1B]- car&benﬂlonIOFIyr adifistiytle mavn ng a
mel ting point of | 7aspaagi@ate, * 40 [err]err +81.40 (5 ng/m chl orof orm;
Anal . . benzyl t - butyloxyicarbony %I’ %o -flgg ar%myl - ﬁoasc;l)aragmate :
derr] H[err] NOgsr 1 ] (@zﬁza%ﬂ)mec g'gyﬁ’gcarpf’ 90 N, 2. iteid Found ls& %6 19 45

H 5.96; N 2.58, 45 - benzylt -bewyloxycatbonyl rpt-thenybcket almadngl D4,|sﬁaspaxﬁgmate
benzyl i dene - 2 - deoxpenzyld-butyy "ycafbm‘)!!

gl ucopyr anosi de havi ng pany Lﬁu&,}’@;‘éﬁiﬁﬁ.LoszQ&?m ﬂ:ﬁ,ﬁ{& P°q§§‘§aﬁmafelo

mg/ m, met hanols); Anal benzyl t-butyloxycarbonyl L~prol_yl -D-isoasparaginate, and . 50
5 benzyl t- butyloxycarbonyl - 0- benzyl - L- hydroxyprolyl -~ D-
1soasparagmate : .
' " EXAMPLE 5
- Al A solution of 3.57- g ‘of benzyl 2 - amino - 4,6 - Q. - benzyhdene L2
55  deoxy - a - glucopyranoside (8A) and 249 g of benzoxc anhydrlde in 200 ml of 55

methanol is heated under reflux for 45 mmutes The resulting mixture is allowed to
cool to 22°C and the crystalline solid is collected by filtration, washed -with
methanol and recrystallized from hot methanol to yleld 3.46 g of benzyl 2 -
benzamido - 4,6 - O - benzylidene - 2 - deoxy - & - - glucopyranoside (8B,

60 R2=Ph) having a melting point of 218°—220°C; [a]2® +1 l9° (10 mg/ml, pyridine); 60



Calcd. for Jerr]JHerr]NJerr] (487.52): C, 61.59; H 6.00; N, 2.87. 50
Found: C, 61.40; H, 6.40; N, 2.77, 50 benzyl 2 - benzamdo - 4,6 - O
- benzylidene- 2- deoxy - 3 - 0- carboxynethyl - [err] - D -

gl ucopyr anosi de having a nelting point 257-258C, [err]err +121.80 (10

nmglm , di nethyl formam de); Anal. 55 Cal cd. for
Clerr]Herr]NJerr] (519.56): C, 67.04; H 5.63; N, 2.70 55 Found: C,
67.23; H 5.36; N, 2.73, 18 : _ W

1, 57 . 133 1,571, 133 R 18 benzyl ,2, - ft6

tri ' = 'L = ucuxy 3=

car boxyrref\h“}H gl uco osi de benz '- ca roamdo - 4,6- 0 -
benzyl i dene- ﬁ%def) ,,H,,bl?) Oﬁéég.%@ggn%mg g? 7gI ucopyran05| de -
having a rreltl ng: poi nt of 217-21 [err &8} 1 (5 ng

chl or Of orm ,B. A solutlon of 3.57 g of benzyl 2 - amino - 4,6:- O.- benzyﬁdeﬁnalz Cal cd for

Jerr H eﬁﬁ]‘ﬁ ‘lci'ﬁ ggrggxde@ﬁggi%@g tn@u tlany °"Found5 C, 65. 06;
H 6. 74 %&2 lg:rat Ex(ﬁiio gﬁaedto%ﬂ l?ﬁ' atll?%nzyl i dene - 2 -

deoxy -~ 3The feeclfitated solmaﬁ yiitration| \erslkid thorblighly@ mumpy amhosi degravr ng a
melt tdr!gmtmdﬁcuﬂ ; b%r;’z;lm £/ el:g:l c;é) §enx§ i2on of 41.7 g of
benz 5@’ ,,(gtgl m] ﬁ%‘(g "gfg‘ﬁé‘ Yng_ POl % —[err]lO D .

gl ucopyran05| ry -di net hyl forman de there is added .

xture 3@2?.59 aFu@z&« **L%?m} Ly R

(8). 15 I\/Eanvx/m I"e, of 100% sodi um hydrl de 'i's added cautiously to

g?o: iiﬁl gﬁ%@ﬁl TR qSManS u}l &2 éﬂ?“z‘%ﬁ%‘%ﬁg‘ b‘gmnﬁé ?‘%’pl E]ogsog m of dry
o aﬁdi tre

di met hy! f egnd@nitat asidue 14 oFilHhted - w&h‘tl.Tsneml - ﬁlyltea.ei he above sodi um
derivati vavmdftbhéltmmﬁr%n ofiibritzylr 46 i © 2benzyliderst i 2 r deoxat- Z75C for 3 hours.

The fact Pefiox xicatamidos ugopyrappside (8B, R—CH.QEH ) thavinge 5C 3hd 100 m of
water is F%wrﬁﬁ Y fo e ?oﬂtg&@? q%éé e Wmé}rr%‘?(’)f ﬁgul fate over a 2 -hour
period. TAsmaltenperature of eaction mxture |s aIIowed to come to 22C

the mxture .i s therCatd MG@Ha’NOz@LE 73 (ggﬁ %g nd t hen poured into a
e'is co

| ar ge excess of wat er. The resuitl n precrp IIect ed b

filt#ation, Inalkeaps o g s azstow -0 qervs' f

chorof o AR S 4 TP Be Sl SRR v ol 0 1
dried ovegor Qﬁkufibﬁ ihél nc@adeﬁdaensepmemarm)e I'N: vacuo giving 49.6 g
of crude elstbnnz < HproyandidoRy @ifr 4 ﬂ?{é!enZ]Yh@Hf er?})deoiﬂn @ mbxt uread

chr ot t oghd ®a_one_ k. C ,ac repared andl el uted with
a 1:1 ni xglg%y :?;eﬁy"r"“a%”é‘ At e‘d‘g% "FEZ? Jf‘ﬁ% m he gppdfop?rel ate fractions
are pool ed avuzy302 - butmﬁﬁmraﬂ,&adoe l:d:ngylidms -gt Vld’tgxy26w6- » ef benzyl 2 -
acet gni doslucopyignasidg, - 4512 ene depxy '~ 3 1,0 SP

car botet hpx }6‘;’ (l,d;"’al"’ear"f‘% gl 53’[3’)}?%?\0& deery - “' )

(9, Rl er r] =R s¥nkyl =Rl @apbakidberd g ) Mhr dnzyiliSene 6C2 ¥ Sdeaky +z:edUrom met hanol and
has a nel glnmgwﬁmsme ha¥ingd melgiogipaintrof 222m30°E} kefo” +10887 S0ame/pl. (10 ngnl i n

chl oroforf’r)“" ben5|on of 26.6 g of benzyl 2 -.acetamdo.- 4,6 - 0 -
benzyy | depgai- - 35 2 - deoxy - 3 - 0 -(D-.1 - car bonet hoxy@d hyl) -
[err] - D - Cgtd;@op@seﬂnb@hdhﬁ HD (46357)R[@r 7.3 r}=CHerr]) in one
liter of methanol is added a sol Jioresh %ﬁﬂ 'b?g iRgﬂ?rm hydr oxi de i n one
liter of wathzyBnd hépRandinigbUr £6 |-sohe&t-,§yﬂda& 1@0Qeg,@r 1-1H2 hours at which
time it |Elu®mrhlmsldt,o room-tenperature. -The resulting solution is

conctnt rated b o\?ﬁcﬁ%’“ﬂﬁ“@ AUNE ofbeatybidane 508 Weomaet-hPs sol i ondis then

d

l
treated V\% nonanmg(; 04y orgc ngiyq’dédgt_li tdggxypHa Sp2. 5. The resulting
white solglﬁbopﬁamlhb ected by 40 filtration; washed thoroughl y with water,
drie lgcc%afzyb\?é cm@s@hor% p@rrt berizylidenend 2sdedsen eryBtal | i ﬁgd from
met h zyh 2 am,do 6 - f - berfizylidene - 2
- deoxy -gl(p’copyr osidé, E)a%r - cﬁégbo()g( eb?ulz ﬁé‘,}e n12 eoxf}D - gpucopyranom de (9,

R[err] R[errb]enﬂHPer mpyristéfide F |46) Ora\he hdenmaer- oxyoi “mt- DBf- 239-241[err] C

‘B‘E ?rﬁ?\‘f‘l'éﬁra mekting; poitt Afi ‘ﬁb 'alsé‘i(bﬂ%]hr tﬁ?e"fr(? BEEhu| vaésent armount
of other 45 hal oal kanoi c. aci‘ds (containing from4 to 6 tarbon
atons), fAoml DL - chl oropropi oni-c acid, ‘there are obtained the conpounds of
Formul a (9; |cﬁ""ﬂﬁi°b%~‘l’%a1?“5 QO ( 6ﬂ§)a| 7@@%3(@“2% ‘;34 ‘carbon atons and
R7=H), representative of which aré % . acetanmido - 4,6 -
0 - benzylidene - 2- deoxy-3--0-(D-1- - _



carboxy - 1 - propyl- - a - D - glucopyranoside having a nelting point of
216- 217C, [err] +126.7[err] (5 mg/m, dinethylformam de); Anal. Calcd. for

d err ] Her+}-NI-e++J—485-55)——64 ._._’J’J H6-44-—N—2-88—55

Found: C, 64.56; H, 6.22; N, 2.98, : “E5-and” benzyl 2 - acetamido - 4,6
- O - benzylidene - 2 - deoxy - 3- (D- 1 - carboxy - 1 - pentyl) -
[err] - D - glucopyranoside having, a meltl ng point of 232- 233C; [err]
+113.2[err] (5 my/nm, dinmethyl fornanide); Anal. 60 Cal cd.
for CJerr] erli_i.NQerr] (513. 60) ~C,- 65. 481,5M13%6. 87; N 2 73 60 Fournd'

C, 65.68;, H T770Z
1,571, 133 olu g;;rzgrllloszld-e pa'm‘tam'd‘) - 46 - O - begzlidene - arI' et Mos i tut ing a
stoi chionetric equi Valkehdyl @D eRhramidot- hesvam-oualzgmamumd-s de&xbal ﬂele no

Exanple. &5 for benzgﬂwogyramlét,am do- 4,6 benzyl.i.depe. - 2 @ '
[err] - D - gP¥ UCOB%i 1 589 de PREdEmido- 46 aprfe?f’“ﬁﬂ ot ¢ 6<I58H T fg orrpounds
e

of Formula (9), re LRDl \fﬁelﬁﬁadﬂﬁé chs AL - %enzyndene ) iaenﬁu,ly 24D -

—del

benzyl oxy,acet am do glucbpfranoside,- benz ene -2 P lg - 5 (D- 1
- car boxyet ¥y rhenzyb2: aa'é Y e i BRExY f

220[ err] 221G Po[err Eé]fﬁfag’sé g?‘ ’Eﬁd’f’mrf;f %hllf:fg ?{’[‘Lt (? 10
Qerr]Herr]NJerr] %’57’7 61 66 54; H 6 11 N 2 43 10 ' '
Found: C, 66.48; H, Afal37; N, - et hoxyacet am do -
4,6 - 0-- benzylidene -2 - deeaégfi f°r§=eHmd04(2€;g’e$5J J(C_] %gg@%% % - D -
glucopyran05|de having-a- neltlng poi nt::of 1.1 er +107[err]
(3 mg/ m, methesnol') andbelkzyl 215phenylacetamido - 4,6 - O - . béaylivene fmr. deoxy - a - D - 15
C[err]H[err]N[err] gBeby@pYsideC, 62.27; H, '6.23;" N, 2.709, 15 Found: C,
63.00 H, 6.24, N, 2.78, benzyl 2 - ben| 6 -0 - benzylldene - 2 -
deoxy - 3 - 0 - (D = 1.1. Q g]t}: Low ai;’i gl ¢ Oy ﬂg&ld@ havi ng
a nelting point of azoiy%zgﬁmo %o g'b e i {ﬁkthylformagnde there is .
di et hyl f or mantae) ; akidd 92gofa50°/ multmg 20
20 Calcd. for Jerr Frlj 1%%9305%2“‘“@“"’ °f F"P 98“%?@;‘“ m_e
Found: C,, 67.36] H ;S:c3ftd ihvan CE=V erb l’ph; Io efha ﬁi%%cgsg ﬁi(

0 - benzylidene - 2foan§e(b&ys1dts Jihtes) nd ueae amyebl ) is -evapedafell to D
gl ucopyr anosi da 25 dryness in vacudg@hq us @tameg hamcq.ll)@utre@mth b@n%yﬂ deﬂé
- 2 - deoyxy - {?0 ml pf chlorofi nt1 t ﬁsp ium salt-pf the p;o t

gl ucopyr anosi de hav 1%{ alhzes f;ﬂf ¥ rdaSHh difl cﬁ @‘r ) rm-gi n ﬂi 2 err]

(5 ng/ nt, "dinet hyl f&ﬂfmmdi lystyeemlresl ssdmkédow:tl(:@nanyl]ble[mm) ded pild the R
(527.62): C 6802 FIUCE 'E”’““ G o o o it ‘ﬁf“e‘:""and s
Found: C, 66.01; H, G“E(&:ssqﬁrl @ogwe”galfbenzy@ ﬂﬁmﬁ%ﬁ% g ﬁl f’fdo -

4,6 - O - benzyli deaeoxy :3 - 0deaibgxymethyt Oa - I gluc&pyﬁﬁlbigﬁ)(y )) Haeibgh - D-

gI ucopyr anosi de havmgma paist ofi 216° U7 of o rlqu aleJn amolmt of[he "a']i°“€:al #
c

T R

for Cerr]H err] NJ geg de ng- noslﬁe the :'eoobtamed eFOUﬂd

C, 69 38 H, 8.21; R:brr&pdrﬂmglib’ﬁhﬂn&'s o' Fotmﬁli (W reo!fesdnmueyb ich re:et anj do -

4,6 - O - benz%d i dene. benZYU xyacetam ’46 pé#%_f%o S
meth p nosxde L‘l,f 0 | tedo

di ssol ved in 30 n qoZ B1.4PYS Indie ech’ﬁ,pﬂ evapor’a
i n vacuo to dryness. thi's p?ocg}ddcjre I's repeat ed and the reS| due i's then 40

di ssolved in 15 ni dfnaldry d| added 0. 72
g of 100% sodi um hydri de (cry 51 If‘?’w&t?d?@gq eé?%t’é;%{wﬁgsﬂ é i's stirred
at 40C for 1 hour giving. the ‘sodi umderi vatl ve. of Thl s"'solutionis

t hen added drofwi se, obewryl25 mthmwtamldoo-% Ogobanadidenest] r degaly si Itﬂron a@b
5.3 g of, vmethyl DL° Doy °“‘¥}o"br§g®‘% BYTpRee °{'1¥P"§|6é?°é‘ﬂ‘gf’?‘6h‘?f§°?5 1%

DL- 2- brom)decan0| C Pd and i '45 et her solution cont ai ning 31
nmol es of di azomethapg)-in 25 of di. et hyl f or mani de.- The:resul tant

m xture is stirred at 22C forcmdm@lﬂ,,s{,moj(4s$52) C.61.59; H,6.00; N,2.87.
50 _ _ . Found: _C,61.40; H, 6.40; N.277, 50

benzyl 2 - benzamldo - 46 - 0 - benzyhdene - 2 - deoxy -3-0-
carboxymethyl. - « - D - glucopyranosnde havmg a meltmg pomt 257°—258°C
[a)2® +121.8°(10 mg/ml, dlmethylformamlde) :

Anal. “ _
55 ' Calcd. for C,,H“NO, (519.56): C,67.04; H,5.63; N,2.70 - 55
_ “Found: C,67. 3 H,5.36; N, 2.73, "



t hen concentrated to dryness in vacuo. The resulting residue is then
partrtroned betmeen 500 m of ethyI acetate and 250 m of water, the ethyl

magnesr um sulfate and then 50 concentrat ed in vacuo g| Vi ng 7.7 g of crude
ester (9, Rerr]=Rerr]=Me, Rerr]=n-Clerr]Herr]). This mxture is
omat ogr aphed on a 400 g columm of silicic acid prepared in ethyl acetate
oroform (1:9) and eluted with a linear gradient of 2 liters ofdhyl

tg e chl or of orm (1:9) to 2 Il i5§1e1r3§ of et hyI acet at e chl or ofl(gr m>(3:7).
The = - ' yness
gi ving 2. 46 bgnof 2benﬂtydr0aceta5@o - 4200 - benzylidene - 2'- deoxy 3- -0 -
1,571, 133carb ymethyl - @ -~ D - glucopyranoside, et am do - 4,6- O-

zyl 2 - caprogmido = 4,
benzyl i de&ﬁboxgy ﬁxapn glucgpyrgr{oggeh e"zyhggf Bwﬁ% 2i8°c nonyl) - [err] -
D - @l ucopy# anosi°ds nighnl, efjlenfofmk] err] —ﬁ/e err =n-- C[err] H[err;) havr ng a
mel ting panalt of 146[err]-148[err] G [err]. +89 0[err](5 ng/ m, chloroform;
Anal . 5 _ Calcd. for CQHLNO, (51 60):C[G 65. 8H[}I-§ quzeBr] (583. 73).~ C,67. 90,
7.77; N, 2.40.. . 5 Found: dfougd; 55654 NR752.44. To a“sbl ution
of 1.17 gamwf bhaylzgll- dyristasidet AH60 O AbzylidEhe - be.naaoky deneog:2 - deoxy - 3 -
0 - IpD - qarboxymethy et hgx}glucoq_yramﬁwylgan{ebmg point ®I88°g-|12[136pyra|1ms| de (9,
Rlerr]=R[err]=Me, Rlerr]=n- qWA]IJI'ﬁLQH']) in 35 m of warm (ca. 60[err] G
met hanol i s ﬁod%ﬂur@r.gpwaeofﬂbgnzyn Reetitlidt) 1 96 - O Bnfyiiledf. 550di um hydr oxi.de
in 35 . déoky Wat-ab - @lucépyfanbsideS®) ih bwtml ofdayaimaﬁﬂfonhmaé hereG§ the starting
mat eri al wemcoﬂIM&ﬂx@d of 1903, sadinm hyd emsmlmehandsihheaﬂ@dt under reflux for

ZStﬁisgu'lt\leE,;’:&a?ﬁdf o% ﬁ&?ﬁg j;[ign ‘Y‘ ed@ﬁk&ﬂf Q},H%cg&ﬁ edI pH 2.5

| mredr at e -zahtdmobrbmomhectd)emtmﬂ jmh of mmeetbylhndamlﬂre Tibe eesufpint at ed white solid

e R o MG U LTS 01 e

- aCEtaIﬂl pen The-terhp erat i%ﬁnnxtr&emaﬂ@ﬂ)&!oco to 22eC -1 - carboxy

-1 - non f ls-thﬁm 1GIaD N-C[err]HLerr]
R ery] H)th 3§3 ‘%m g‘ﬁgg}ig ‘°“ % or94. %5(5 my/ i,
sdned

Pmad

di net hyl f gg llltl agnesmm sulfate and then poncentrated m
20 Cal cd. vafcm g@[mr# ngrof | dxlee estdr . (95 FF=K —QL)BTM? lere is 61; N 2. 46.
Found C, orggggfgr one gc olu 50fs ﬁqtcaplggr ﬂ ing a
St o1 gt orBELEED i Ly ol i ‘7‘%?3‘3 “m% Al Raoat es
(cont a| n| Isrnglxﬂam -52t-ode:b8y car cm- aDo _, _c racrmdmix yl) a -D-

o ar nol agbrnmul a (9, in
uhi ch. S5PR(EPD mm%ft o &nﬁgb §‘°a nSHoprm o and
R er3s] =H) 2 - degyesEnoat Vel Qlca ox?étﬁyl) g copymetxam(sdo -3%,6 -0 -
benzyl i deR%l’e‘—R’—Oﬂhbm one Jited of nBthatibl is arided xqtutuen of dediyl ) - [err] - D -
gl ucopyr ag@éﬁ ti S ﬁlj?doéwm @mﬂgﬁe resultmg solutlo(rgﬁs ::olﬁ:g’ﬁ% [err] +77.2 (5
g/ m, di mépsoéi abo ml and thissolytion is then treated wi enzyl 2 -

acet 41111 dohydrethlorie. atid -untiicthe \pH i Qse The Zesultineohite soh$ is'cdllected by - l1l4carboxy - 1

- hept adeﬁ OTDUHDIYWI % Qv pxidlng poi nt of

155- 158C; g[é % %ﬁﬁlg g(f5°w gé/y?‘{’ tam? 6’!rl y, substituting
a stoi chrgﬁaﬁbymﬁosﬁqw,\n leat: rmum h& gtahﬂelmrdoﬁmsf ° 241=corrpounds obt ai ned
in Béanmpl e 51n1hb¢mmnlzwbstﬂuunga@mtcawmdtmceqw,va&nt arﬁpunt of oth@ﬂ)bénzyl 4lene - 2 -

deoxy - | kanoigy %“@@i ﬁk % ’e‘ztorrespondl ng
corrpoundSE?;{aLan'l'em%"mL brom ‘l‘é.f% % %e;ifers v lc -

but yl oxycare,bon L - val - - I sogl-ut-am nate : *

X[ er¥q =L- val F?)yl at-a i['@ﬁq']- tﬁeréeﬂzshda ed - Qefn% Légblrat ed 5§ol ution of
hydrogen § 217 ghf,pr"f% o (ffm! &%%‘%ﬂ‘%‘r ‘%‘P"t%f“ U‘ﬂ‘?"f’r 40 ml of diethyl
ether is *and the pr Cl p| Tare 1s. collected by centrifugati onand

carefull ed in | ut am nat e
hydrgghl ori- de (16 a&%%k{:’é ?%h]h&em ;yb&y yh‘f% Egrgog of the above’

benzyl, Ligd véadvl3 - acekir ddsggltﬁagg fiEned S . 4 (;r hlgrlde (I, n=2,

X[ er ] =L-castlogy 3 1 byl @ oD CHiibebyt metfa?nﬁdeﬁf" @ﬁ& d 45 0.17 ml of
di i sopr op33B¥E:HylTani138° fbmg/mhreldnéﬂyylfarmmmﬁt):i on of 0.139 g of

di i sopropyagar bodii mde, .0.178 g of 1-hydroxybenzotri azole and 0.512. g of

benz§d 2 - acet ani dealed. féerHsslSOs(SBGﬁﬁ)z G epeA8e H, 6.87: b3 - 3 - 060 (D - 1 -
carboxyethyl) - [err] - D - gl uccfﬁﬂ?dangs?sc@ Hol0%MNo{-=Rl err]=CH err] ;
Rlerr]=H) in 5 m of 50 di met hyl f ormam de. The resulting reaction

m xture is magnetically stirred at 22C 50



and the reaction is nonitored by the Kaiser test (E. Kaiser, et al,

Anal yti cal Brochentstry Vol . 34, page 595(1970)), with further addrtron of
r eagent . . S HW
m xture, is poured |nto an excess of water and the resultlng SO|Id IS

collected, by filtration, washed thoroughly 55 with water and then
tw ce vm'th et hanol , and dri-ed I n vacuo over phosphorus 55 pentoxide to @
give 0.74 f benzyl 2 - (benzyl2 - acetamido - 4,6 - 0. - benzylidene -

- deoxy - [errlg - D- gl ucopyranosrd - 315570133 Yl ) -i:Dox propi onyI - L - 19

val yl D - |Sog| aram Jrare ( err SCvaryr. eTT T L eTT T
having a nelting poj pou 1% {E@lﬂ%‘ ace‘t, r}j Js’f%' (10
mg/m in 60 MEbenaylid ne copyranoside there are obtalned the

60 21 4 : correspondmg compounds of Formula 9, r§ﬁr§sem@3ve of whlch are '

215§nalr\| 7.23. éﬁtﬁﬁggl §§+@@ﬁ£§w h,m%?%'dtt%“k'g ‘9%20% e -

substi t utd ngma st oi chi orret ric equival ent anount of the vari ous 5

products fr M Exanpl&ad for. pen {1: N, 2.43
t - butyl oxycar bgyy! - L- vaI yl - D.E?oé?“t'tcar‘%’ﬁé%éﬂm% S(ggggm#é‘spbtqa%md the 10

correspondrng protected glycop tide derivatives: benzyl" “(benzyl. 2 -

acetam do - 4, : Ya"e "'“e X Manom d
- 3-0-yl) - Ed l%et u?&ﬁ:nct o'l)ﬂngétt’%%’ ng$x¥igng a
of f 2- -ferr r

melting point 80.6[err] | (21 ng/m
di et hyl f or mami:de) ; Anal

10
Anal . Calcd. fbr C[err] H[err] ﬁf‘@i’rf‘]"(ﬁﬁsrqo 65{7%@'5)80 é? EQ?SN 79 6 05, NI5
7.65.: Found: C, 62.03; H 6..27; N, 7.53, benzy acet am do
- 4,6 - 0 - benzyli deneenzylz betieamd -4§e|0r benzilﬁene (@ ahosid -3
-0-yl) - D- prop{ﬁl th}’l) Lﬁﬁfpvyralwlde egram%tmgwatlg“” 1‘527ﬁaﬁn ng a
nelting point . mflg' etyfemidels” ng/ i
di et hylforrrarrmie) Aﬁmal CaI cd. ‘for err]H[err]N[err]QerrL(?GO 86) C,zo
63.14; H<6.36; N, 7.36 2_0 " Caled. forCuH,,NO,(533 59). C,67.53; H,5.86; N,2.63. Found: C,

62.93. H6.07: N 7.31, —  20-benzyl- 2 - FOUKyyF 6336 HAMN A% 4.6 - 0

- benzylidene - 2 - de%ﬂéyl‘zLﬁ'fffu])roaceamdtgl-WGQR)’[B&Qﬂiddne B-deby :@=oyl) -. D
- propionyl - L - ancyl - carboxyethglp g u-tlamgtmbw,rarhadﬂ n a mel ti'ng -poi nt of

248- 250C; [err?s +89. 4 g néapt muto ggoxy -3 a0 -1- 25
25 Cal cd. for C[err]‘ﬁo fzqgi W“gé'z%%‘gﬁmt?f 7?6 N
6.98. Found: C, 64. 3 enz I 2= (benzyl-2.: acet amdo S

46-0-benzy|rden’ela12-deo err Iucp ngs Syl -
D - propionyl - L --isoleucyl l"éfg'dlv'zsﬂull@gggl"ﬁ} %%%? ﬁ 9211 Nggg

30 benzyl. 2 - (’?)enzyl 2 - acetamdo - 4,6 behzylr ene- - oxy 30

[err] D- gl ucopyr arud behzyl 23- miistamjdo) - 4,6 DO-- henaylidepey R -dedxy-- €D [D -1 -

am nobutyryl - D - |<§ K aneside:having ngtpoigt. o 177°—l78°C
241 err] EIZBéZ[ err]; Tﬁggkﬂ'[‘%?e %ﬂf@%{‘ﬂf'ﬁ% % g gerﬁq;l f.or mani de)-;

Anal . Anal

35 Calcd. for Glferr]H[err]N[erq‘a]céife!r%ﬂaémdﬁ 69 B N 7.33
Found: C, 63.66; H - 6.48; N.7.23, beLzyI ‘3%'{;‘0 Ez???%g“ '_gtg%ado-- 4,6. -

0 - benzylidene - 2°'- deoxy - [err] DEX@MBI:EWranomd 3 -0 ‘yl) - D
- propionyl - 0 - benzyl7G. bfbenﬁmyicetanﬂo- 46 o benzs hejtar?rdmveah?ﬂrng a.
mel ti ng point of 26851@69@ igsofved | 12 @ Y"dl neoand the solution: is

di met hyl f or manfe) ; - ate é’&?‘o&?ﬁ?- g %ﬁﬁgﬁfﬁf@g‘éﬁaﬁﬁg%’*% c®

65.11; H™6.28; N, ; tufe iéstirced 4640°C for 1
benzyl 2 - (benzyl Ztour jammlammlmm-deﬁyﬁlve of((,s).Tﬂmqlpybn lamqeaddegdmp @% yer - :
[err] - 45 D - Iucblé -4 vigorougly._ P s°‘ 10 lmet.h GiedlsiNZY las™
L - thr eonyl b Mﬁ%ﬁmﬂf% ° ° cid gag adictil) o5 &

[err] +76.6 ( 3 mg/ mdlmdhy‘l&t'lhadlﬂﬂ Mive mesaleant, mknaé is stu‘red at 22°C for 16 hours and is

‘then concentrated to dryness in vacuo. The resulting -residue is then partmoned
between. 500 ml of ethyl acetate and” 250 ml of water, the. ethyl acetate phase-is :

50 further, washed with 100 ml of water, dried ‘over ‘magnesium ‘silfate and. then 50
concentrated in vacuo giving 7.7 gof crude’ ester (9, R%:=R"=Me, R%=n-C;H;;). This
mixture is chromatographed on a 400 g column of silicic acrd prepared in ethyl
acetate:chloroform (1:9) and eluted with a’ linear gradient of 2 liters. of ethyl
‘acetate:chloroform (1:9) to 2 liters of ethyl acetate:chloroform (3:7). The .

.55 appropriate fractions are pooled and evaporated to dryness gwmg 2 46 g of benzyl 55




50 Calcd.for CJerr]Herr]Nerr]Qerr](881.01): C, 65.44;
H 6.41; N, 6. 36. 50 Found: C,65.78; H 6.82; N, 6.68,. benzyl 2 -
(benzyl -2 - acetamdo - 4,6 - 0 - benzylidene - 2 - .deoxy - -ferr} -—D
gl ucopyranosid - 3 - 0 -- yl) --D - propionyl - L - nethionyl - D 22
1,571, 133 22 isoglutam nate having a
mel ting point of 256-258[err]C (deconposition) [a]25 +79.8 (5 ng/m,
di ret hyl formam de); Anal. Calcd. for CJerr]Herr]Nerr]Jerr]S (8. 0, 98):
C, 6]2045 H 6.39; N, 6.82. Foundjsfg,9i. 38, H 6.38;, N 6.72, benzyl -
(berzyt= s —acetanm ao =7, bb- 0 - Denzyl | aene z = aeox - t1err] - D
gl ucopyra osicdtamidd I- =ﬂ Pfy‘ -~ L - cysteinyl -
D - isogl g{gf ?‘ o ‘&f _
benzyl i denk ™ gdnéﬁﬁﬂ%g gfaﬂi +89.-&9§ﬁ%ﬁ£pyr an03| - 3 - 05 yl) -
roplmﬁy 10 i sogdlutaninate, having a

. rrelt ng poi nt of 2@"’2‘7‘?&%’[‘9‘?’9}‘5 )QC(%g? ggzg g i met hyl f dr mani de) :
Anal . Calcd. for C[err]H[err]N[err ert 836.95)""C,” 66.01; H 6.26; N,
6.69. 15 To a solution ofl 17.g of benzyl 2 - acetamldo 4,6 FOU-I’h!knzyﬁ);ieﬁie -29 H, 6. ??‘-, N, 6. 49,

15 benzy|dep - b - car lagw -mugig Tﬁ? -xl%%?gwéﬂe 2 - deoxy -
Lorn - dﬁ@ un e el L
xplt i

tyrosyl - oodrtiip e ﬁanmgotaob sdtved| Whe tl'.@cllﬁﬁg @iutnﬂx?_

(deconp Oshetated n fot85 miinytgs, Bndvafter] coolirig 135%4: ) Anal .
20 Cal cd. adf"&re rﬁ{ ‘;&ﬁf‘}‘f@f @W i ‘ww, d‘; , 6. 20; N, 5.94.
gourlg C ed'thero W{h chﬂ&idfed&vaclﬁﬁet am do - 4,6 -

. benzybvedeh&sphor& pendﬂidxyo gnv{:drlﬁ]g ef tienz Dumgymdnosﬂ,ﬁd 0 3-.0-yl) - D-
“pfopi ony IbeﬂEyhde'ter %ﬂ - {D

- carb
5 benzylglgg“’é’y tf% gﬁ‘éﬁ:&ﬁ‘ ng, h”é"“ga °}{I"58°'"t(1tft?%ene - 2 - deoxy -
err] - Iud’opyran05| ‘D - propi onyI _
f20b ha - I t mei(l t,
g?r(25§{]z$r]xg59c (%Péi%f?@SsﬂtaNQn‘)“ § ” a?;gg?ﬁgﬁ B, 0 T PO

di.ret hyl f.or mani de) ;. .
30 Calcd. fom eemdnb{ enbs}nmpng a]sﬁfﬂmn}et O&RIVARHL anBudt) of3dthe : 6. 46; N 7 36.

Foung: C AL ppemaey, Ger g °‘3§§91?E£$§{{‘ f°f"a§§amgo- 4,60
e t la
- benzynﬁiffeff,:’;;‘ G L m%mm IR AN - 0 ) D
propi onyl which @kl rbobenz Froornith - D- ¢

i sogl ut am nalteg;ylZ acetamndo 4,6 - 0 benzyhdene 2 ~deoxy -3 - O -( -l - 35 benzyl 2 .

" (bengyl 2car ?éf[é}za y') %ﬁ °Py ‘ﬁz%t;‘ gﬁﬁé"‘e‘mﬁ p°m'(1°é6§<7y ~ [egg] - D=
gl ucopyr afi Sl‘)eﬂzy‘lZ acetdmdo ZPefdY D - deddg -3 NOt-tD -1'L - arginyl - D -
| sogl ut ancarbdxg, - lbe de@)-- & bdhz luc®y:anem;btlamlgig meltmg@omt of - benzylidene -

2 - deoxy ISS°H4i8 814"(515/ ngrlg g Feagide). 3 yl) - D-

hi t of th
Fgomﬁony'zcomp dsrf i %S’ﬁ'ﬁgﬁiﬁn‘gfe' ".!5:%?(2’ ad fﬁ’uagosbgsgan n?t@s]benéyl 2 -
" (benzy benzylidededi T2 pryiioksi en re -obi@lm e [err] - -
gl ucopyrang?ﬁﬁ;wbndmscom@el?:l‘dmf)l’ormlﬂﬁ(9)prop| onyl - [err] - benzyl - L -
glutanyl - D - isoglutam nate, - benzyl 2 - (benzyl 2 - acetam do

- 46-0- deng oy b? sz {'f..'r-] i1 - B5. iRefutifbeopyr anosid - 3 -
0-3) - (Pngze{:kﬁ-%(ljfli gﬂi'z‘?c here! E% oo la satu ]édsdl&iil»g gfliiyaflﬁg&ﬁt e, dbenzyl- 2 -
(benzyl 2chloMb€lﬁaﬂy tate Mt&r 20. ﬁmuteb)éﬂ bfi ditind etherds addekb he [err] - D -

gl {chgyra 0‘—503'; It is: @lle%? t:g’;}mm g}!ﬂbﬁffﬁg‘l‘“,‘{.dfiygl“l‘;b%'ﬁ Qfve | . aspartyl -
amq n=a x'

the above benzyl L - valyl - D - 1soglutammate :
50 bamzyl- h?droch yﬂﬁi slenl of dlm&hylfoﬂnamlbeﬂlmylls adet - 25- deoxy -
[err] - DOA7:ghn fojlow

oy a. qgu.tlo gpr |-
D - isogl gt'saﬂﬁ%ﬂ?aédodg 3423%1753; of hy ? : .Egelo Eh}(&gg gl aspara-gl ny

benzylidene 42 £
ben2y| i deQgboxy prk hyl) deXb gludpytanoside (9; R’—R‘—CH,. R'=H) in 5 ml of N
'dlmethylformamlde ‘The resulting reaction. mixture is- magnetlcally stirred at 22°C . 50 -
and the reaction is. monitored by the .Kaiser test (E. Kaiser, et al, Analytlcal
Blochemlstry, Vol. 34, page 595.(1970)), with:further addition of ‘reagents Aintil the
‘reaction is:complete. Upon completlon thé reaction: mixture is poured into an
- excess:-of water and the resultmg solid is collected, by filtration, washed thoroughly .
55 with water and then twice ‘with ethanol,. -dried m vacuo over phosphorus 55
pentoxide . to . give 0.74 g of benzyl 2 = (benzyl. 2 - acetamldo - 46-0-
benzylidene - 2 - deoxy - @ - glucopyranos1d -3-0-yl).- proplonyl -
L -valyl -D - 1soglutammate(ll n=2, X'=L-valyl, R’-R’-CH )havmgameltmg
point - of 275-—-277°C (decomposntlon), [al® +76 0° (10 mgml in
60 methanol:chloroform, (15:85); 60




55 D - glucopyranosid - 3 - 0 - yl) - D- propionyl - L - prolyl - D -
i soglutam nate 55 having a rreltlng point of 179-180[err]C;, [err] +98.2 (3
n"g/ n'ﬂ_ dinetl h\ll forna r~|n\ 23 .

1,571, 133 ¥ P35 Afal . Calcd. for
C[err]H[err]N[err]qerr] (786.89): C, 64.11; H 6.40; N, 7.12. Found:

C, 64.36; H 6.29; N, 7.01,. benzyl 2 - (benzyl 2 - acetamido -.4,6 - 0 -
benzylideng - 2 - deoxy - [err] - 5 D-* gl ucopyranosid- 3- 0- yl)- D
pr opi onyl - - Y0- penzyl - L- 1,571,@3 hydroxyprolyl - D - 21
|soglutamnaté-n’avr'n'g'a—n'5'r'rrn'g—p'm'm—'df—7‘5 er'rj-/m, [err] ¥93.5 (10
nmg/ m dlrrethylforrrérﬁ'“ e) I f v err]
(893.02): C,65.90, H 6.32; %ﬁg fé’g%l“ﬁgNé hﬁzﬁﬁ g%? ‘Mf EJ%

Found: C,.65. 71 H, 6. 55; N 6. 17, : 10 benz 1 '

~{ benz
acet am do - sutugnga etrl lent . ount & én05|§j
b L-va 1-D-isog mﬁg e,
-3-0- yl) p‘ﬁnﬁm% n)::?in;p &eroiip:%flliproie& p@:ﬁid AbdvatiRgNZyl "2 -

(benzyl 2 - acetam 0 bendyl® - (benzyl elé'eyml ne6 -0 ~ tazylidene a2~ debxy - @ - -

gl ucopyr ano®¥d - 3 -Degluwp)vtanosﬂ = 3p/Qpiy V' cyl (P"S jitaminate

| soaspar agi nayg havi “%Wﬁvl'%@ﬁ? i f?f%'s’zzsfsgr | ok, 695G Oy,
107.10 (10 ng mam de) Anal _ Cal cd. for = .
C[err]H[err]N[err]CIAeiar] (746 83).: X N 7 50. ‘found: C,
62.78, H 6.11, N, 7.04, 20 Caled TonfaedhN 402(732§1(§e 9%85 57@53d0 - 4,6 -
0 benzyli dene - 2 - deoxy-- [err] - ]8 ranos 3- 0 -

yl) - D - propionyl - benzyl\/ﬁicbbnzylD-acdtzﬁﬂatspa,lsagbna‘énﬁylndeeenzyl-@oxy {&enzyl 2
- acetamido.- 13, 6. - l'-!) sIUMMWSIdde?neO -y 2D - ?%ggl L[ 6‘!E?rql -518) og(;lutamg;::f 15
gl ucopyranosid - 3 4 ;%ylfmr):::lge "°Hf‘orﬂ I* 55

i soaspar agi nat e, _ SEEE
25 benzyl 2 - (benzy!lnal 2 - acetani do - 4, 0 - benz Ildene = 2. deoxy -
[err] - D - glycopyranosid - Caled. fg'c..,l-g.ﬂj.oﬂ 36) %@%é% 6361_N 73650I eucyl

D - |soasparag% nate, benzyl 2 - (benzyl 2 - %é’g

benzylidene - .2 - deoxYenzyl[2¥ (bknzyl 30 acetankido - gJﬁuc@pybem\mnd 2 -3leexy0-a yI)

D - propionyl - L - Ii-- gluenpmspesidyr 3 --OD D - ’gg slg?oel 1@03" rflg)l -
(benzyl 2 - acet ani g;‘t‘ltflf;b t::m': ‘“3"0@142% Pt 0 { m

gl ucopyranosid - 3 - e eb propl onyl 0 - benzyl - k- seryl - D-
| soaspar agi natg, 35 Anal ~benzyl benz - acet am do ---4,6 25
benzyl i dene - .2 - deoxy - [erqa]°d~f°f@§'l 4011@%)&%? ?ﬁgé 2733N6¥ - yI) - D
- propionyl - O - benzyl .- L - threonyl. *adi f?a énzyl 2 -
(benzyl 2 - acetani do be:&y@ (HRnzyl beraee;dmd@nes Q- -beﬁ.? g 2[e|e¢gy -aD -

gl ucopyranosid - 3 -D@ slugpb?anostb- 3pr &bt oy D Lpromma'! ki lonyisoleuc

; ; isoghutamin
| soaspar agi nat =, enzyl 2 - g)enzyl 2 - ace l)ﬂgdo - ben d ne - 2 - deoxy - a -

40 benzyl 2 - (benzyp . SrueapiRbdi da o - acbuion -dBoXy -

[err] - D - glucopyrisso ate Baving(r mekihg peinOof 243?-62620:’1504]0 +984> (IBomedpl, - L -
cysteinyl - D - isodépilfgrmamide): benzyl 2 - (benzyl 2 - acetani do - 4,6 -0
- benzylidene 35 2 - Ahebxy - Qs] d. - - -0 - yb)

- D- propionyl- L - phenyl alké{‘f%f"'c“%?ﬂmo“%gﬁlg sgggééag@‘;@aﬁ benzyl 2 -

(benzyl 2 - actamdo - 4,6 - - - benzyl i dene

gl ucopyranosid - 3 - Obfn cbe@yLz +460019 neu- -fl;(;;X“ yI - D
- i soaspar agi ngfe, lso-.ﬁ:;;?:’yzz"xg%a;&% ) @oac ﬁ 0y
e);”

benzyl i dene - - y1o yranosi d
- propionyl - L - t%‘p ophanyl - D- |soasparag| nate benZyl -(benzyl 2
- acetamdo - 4,6 - benzadancslem.,n,.uzozwamycsmmasmm
gl ucopyranosid - 3 - O yl) - - propi ony] F@uadr]C 6521arfb613@:ri‘i.>614ﬁxy - L - 55
lysyl - D - is¢ sparagn :
55 Denzyl 2 - {benzyj . %f:%%m@@fﬁ%z mids (48 - QabiRie 2 dema gy 4
[err] .D - isoglutaminate having a meltmg pomt of 220°-—225°C [o:]“ +76 6° (3 mg/ml
dimethylformamide); . _ o .
Anal. - .- ' o .
50 : . Ca!cd forC.,HseN.O,z(SSI Ol) C 65.44; H 6.41: N,6.36. . 50

Found: C6578 H, 6.82: N668

benzyl 2 (benzyl 2.- acetamldo 46 O.- benzyhdene .2 - deoxy a -
-D- - glucopyranosid .- 3 - -y) D - proplonyl - L - methionyl - D -



gl ucopyranosid - 3 - 0 - yl) - D- propionyl - [err] -carbobenzyloxy L -

ornithyl - D - isoasparaginate, benzyl 2 - (benzyl 2 - acetamdo - 4,6 - O
— —-benzyli-dene 2 deoxy—Fferr]l - 60 D- glucopyranosid - 3 - Q.- yl)

- D- propionyl - Ng - nrtro - L - argrnyl - D - 60 isoasparaginate, 24

1,5 24 benzyl 2 - (benzyl 2 -

1do - 4,6 - 0 - benzylidene - 2 - deoxy - [err] - D - glucopyranosid
O-yl) - D- propionyl - Nerr] - benzyl - L - histidyl - 5

aragr nate, benzyl 2 - (beqzsy] 13% - acetam do - 4 6 - 0 - n%fidene -
2 - Seowy—tett h Uﬂ{m ot uuupfylzgll-'\i;ésgg-g —0— ~=——B——=pr opi onyl
-lerr] - mmatet_ avind atmeljig poid o ® o ccagupmtoe) [dzié‘nzyl 2 - (benzyl
2 - acet arﬁ73§!qf5 ne/gl, d“BethylfBE"PPi‘}H’q dene - "2 - deoxy - [err] - D -

gl ucopyrangsyd - 3 - 0 - yl) - D propionyl. - L - glutamnyl - D-

| soaspar agi-nate, I1Caled. forc.,HS,Ngn;syszozs)a Iﬁkﬁenzylﬂ ,6239: Nog2t ani do - 46 - 0 -
benzyd i dene - 2 - deoxy - [err] FO'!J@ 6138 dPpr WifeB d - 3 -05 - yl) -D
- prionyl s as | at benzyl 2 - (benzyl 2
- acetam q9 l 0%‘8“0 nZYI §1Tl ropl % %JXIM I_ 9{. (Egjtemyl D Ej .

gl UCOpyI‘aI’IDSInglu minafe, - y - i aspar agl nyl -"D- 15

- proplon

Fsoaspar a naplgyl 2- (benzyl 2 acetamxdo 46 - O - benzyhdene 2 < deoxy - @ -
15 b&hzyl g?o gﬁ?ﬁ R - W 20 deoxy -
[err] - de. g ‘"@ méé'?%m@??? lﬁ '{&é@rﬁol yl- D .y

|soasparag°|é1nate and benzyl 2 - (benzyl 2 - acet amdo - 4,6 - 0 -

benzyl i de al 2 . oRYy, nosrd-3-0-y|)-
D - {Opl onyl -0~ ?@ﬁé;ﬁ”cﬁfﬂﬁbﬂ‘”ﬁ,ﬂ 865)‘31 L%%Xﬁ}é%ryl D -5

i soadparagi nate. Inlike manner, by substi tutr ng a stoichionetric

equi val ent_ abenzyit2 o(behnyhz Iacaamndaeébarﬂd(benzyl&ueﬁe 20 deodyenzyl i dene - 2 -

deoxy - 3D glucopg rg) D[ ﬂYI % C{d‘%g% (9
R[err] CH[%&E,}T %{ jﬁ.ﬂ%g&}: gpo"ét flseom %0" o benzyl i dene- 2-
deoxy- i - car boxyet hyI) [err] D ' :

gl ucm(pyrarfals de an ct opri ate’ cqmpounds
obt ai ned i n Exanpl ifsa}?fré&ga%{’e %{Eﬁ 37%1%«%%&?@ nding protected |
gl ycopept i'de derivatives, benzyl enzy - dcetanido’: 4,6 - 0 -

benZyl i dene pendyl-2 daﬁwrz laedianlido - B6-- @Obenzyh@hUCQp)ﬂéaGOde - 3-0¢yl) -
acet ) eg - glucﬁbyranosdglmmm-eDh-avtongnﬂ -nkl-t ryptorh@01 pd? nt of. '

258[ Tr]-2 @F“r"]a er formamzae) Anal .
Calcd fopC sbr ﬁewfﬁéﬁﬁwﬂﬁzg y M .6.05 N 7.65.

Found: C, 30 melting polinemfy 253hed99C 2 - acet am.do -
4,6 - 0 - (be@n@msrtm)néw“ +Z9-2(H)elas(9ll dimpeghypfprmamigle): - 35 gl ucopyranosid - 3 - 0
- yli - L - alanyl - D - isoglutam nate having a neltifg po.i nt; of
223 024 err] +7 @aRA. 6, fH,FLOL952.08)TBC, oy 54; G, i5ae} NE)36, Anal . Calcd. for
C[err]H[err]N[err]Qerr] (746. 79)F01(Bd 62,6¢Q7.1H676JS 7131 N, 7. 50 40
Found: C 62ge5n7zyl H 6 5!1& 'Q'cT zyIg %é@@ e yacet anmido - 4,6 - 0
- benzyliden '-O-yl)-;
acetyd - : “,bf%’r’a“"s‘ tamihat tam [% Ale  havi ngﬁba (r?r'e %yng poi ntasof -

237-239C, EIbér]zyHBO( nfyD2 prgéemhmdair- mst-rryl foenzplidenele 2 ;- depreyl - a 45
Cal cd. forfg @r¢1Nf9rr>]'k3['arrvr°Pc°r7'4 N y nitre, - 163“5}5Y' #6.50: N 7. 23.

45 Found: ' g z@l@l’acég!umzo 0% Q?D%Yﬁzyﬁdlﬁé"zw doxy Agetamdo - 4,6 - 0
- begpyli Ctﬂnfglucop?'ran 03y O -yBr-m -proﬁonylgNJ'EObWzﬁﬂOBI—d:sﬂdyB-- 040 yl) -

acetyl - Idoeluka inate D - |aso$ ta&n n . ‘? ? | ti n poi nt of
209- 211[er ] Twrlg%\ - é g'@gf %, érr] (788.91): C,
63. 94; %g ,rg; Ps - 3 5‘3 2L gl‘ ’;59 N, 6.95, benzyl
(bengyl 2 - damyladn (benzyl 2 - ﬁcetanﬁlie - BNy |- |bdlmh;icne 22 dgexyxye - [erds] - D -
' D - glucopyranosid - 3 -0 - y) - D- proplonyl - L- glutammyl - D - o
isoglutaminate, .

benzyl 2 - (benzyl 2 - acetamldo 46 Q- benzyhdene 2 deoxy a -
D - glucopyranosid -3 -O -yl) - proplonyl -p -benzyl -L - aspartyl-- D- .

50 isoglutaminate, 50
benzyl 2 - (benzyl 2 - acetamldo 4 6-0 - benzyhdene -2 -deoxy - a -
D - glucopyranosrd -3-0- yl) - - propionyl - asparagmyl -D-
isoglutaminate, = -~ '
benzyl 2 - (benzyl 2 - acetamldo 46 -0 - benzylldene -2 -deoxy - @ -
Y D - glucopyranosid -3 -O -yl) - proplonyl L -prolyl - D -isoglutaminate 55

having a melting point of l79°——180°C [)2* +98.2 (3 mg/ml, dlmethylformamrde)



gl ucopyranosid - 3 - 0 - yl) - acetyl - L - isoleucyl - D - isoglutamnate,

55 benzyl (benzyl 2 - acetamdo - 4,6 - 0 - benzylidene - 2 - deoxy

- [err] P 55 gl ur\npyrnnncid 3 [a N \II\ = :\r\nf\ll =1 fnrr‘] =

am nobutyryl - D - isoglutam nate, having a nelti ng poi nt  of

218-230[err]C, [err] +81.8] err] (10 ng/m, dinethylformm de); 25 . i
1,571, 133 25 Anal . Calcd. for @
Cerr]Herq] [err]qerr](760 86) C 63.14; H, 6. 36; N 7.36. Found: C, \
62.94; H6.29; 3N, 7.31, - ..© . benzyl 15PEengy! - | --acetamdo - 4,6 - Q3-
benzyl i dene - =2 Ueuxy —erTi—= ot uuupyr amostt 80—yt =

acetyl - 0 - benzyl Anah - 89 i a melting
poi nt of 211-214[err] C [erH{lcd T‘gg"yf"er‘ ]’wﬁﬁ %a%ﬁ éﬂ% E%g ﬁqﬂlﬁ

di met hyl f.or mam de); Anal .- Cal cd. for er r] HLer r(l NLer r] q er r] (852 91): C,
64.77: H, 6.15; N, 5benzyl @ - (benzyl 2 - ace amldo 6 enzyhdene deoxy -y Und 9

! ion zyl -
64.66. H 6.46.°N yoae,r;‘;izryr%%s o R e =3979¥c41ulz§ |
benzylidene - 2 - de9xy (0 fm/mil] dimethylforghmide)pyr anosid - acetyl 0
- benzyl - ™ thr eonybk; - D - isoglutam nate having a rreltr ng por nt of
182-188C; [err] +76.3.(10 nytarkd. faio:;elsm,tcssmn d% $5.901 3; 6.32; N627benzy|
(benzyl 2 - acapamido - 4,6 - 0 - benzyl i defand: £, 65.Hadle§-5%: Wolrl?] - 10
15 gl ucopyranosid - 3 benfr)_ylz y(b nzyl 20.€ fdetaimido 14,6 - 1GEL: bemyl kne-- D- deoxy : @ -
i sogl ut am nate havi #y- 'ﬁb i At~ ybf - 4>f g, D+7l 2 a@elnhtg/ m ,
di net hyl f or mani de) ; AN} “zy r“ﬁa@’r‘ J}@i’ﬁ'}d "§£8 @aﬁy
61.03; H, 6.25; 1h, Glsgélspar ate havmg a melting pomt of 226°—228°C lal2® +107.1° (10 niphN Gs
60.98; H, 6.38; N, 6. 8itethylformamide);20 benzyl (benzyl 2 - acet amdo -4, 6 - O-
benzylidene - 2.- degyy = [err] - D - glucopyranoside -3 - 0 - yI) - acetyl

- S benzyl - L°- cystei nyI €albdl. forcs,ﬂmm,ammmmcbgmy{ sabam,zzwb
acetanmdo - 4,6 - 0 - benzylidene. - .2 : -deoKeund: [%ﬁ?nys—H@ll B5.04,

Psool it am nate® © g5, rr"Qf%) ‘bemé‘a’%““m[fm 96”';5%’%%%? 7628

(5 mg/m di rrethylfoisrmnar a;e, Anal for C[err H[err]N err]qerr]

(822.93): C, 65 68 H; nzgl j_ace €OXK| - 957.62, 30
benzyl (benzyl , %‘ﬁ ra“°i'd 2% éag‘éﬂﬁgylﬁd'erf’é”mni’l : Ideo%’é”l [é)rr] )
¥4

- 30 gl ugopyr anosr y126- (ben#}l)2 = ac%ﬁhﬁiidd 4,6 - © = bémeylidyle -2 Ldeoxyrdsyl -D
- isoglutam nate ha® f @luwoppednosidg - poi- Ot- ob -2D1- -pRotG@yl 1 drr]lsokﬁr@yw- ™2

S in
mg/ i, di methyl for rréfﬁ‘} E'gzg aﬁ(ﬂﬂ&yl ba?c@ééudo - 4,6 7 Q)et genzﬁ%ene x9 -

benzyl i dene - 3g-. dePXjucsphiBhds D - probi@ P! 25Q% obu 162 vy
acetyl - L - tryptopbaﬂgrhgmatd;) |so | utam nate, 35 benzyl (benzyl 2 -

acetanmido - 4,6 - 0 @e 6 - b ylider -2 o depahpyer anosi. d
- 3 - 0-yl) - acetykgs asf,% ﬁ%ém an‘S’)I ropion F g]l bengyl - L; SSS'SP ahi nat e
having a mel ting poi ntbe yrzlﬁbaﬁﬁe £o<afam}do+ﬁﬁe Zloer. IS&nz;(liﬁerﬁ 1yl adoxy - a - 35

di met hyl f or mani de) moglucopy?mmid alcdyD f Br- @pmpny] HQer bénixflerl } @[reqmyl]
(938.06): C, 64. 02 % 7. ] 6.p1. N 7. 44,
benzyl (benzyl 2 - nbs1 l% at@ngcg 63 Zen%yllhl e - 25 deoxy S[err] )

D - gl ucopyranasid *soﬁparapﬁhate acetyl - erro] .-, car bobenzyl oxy - L - 40
ornithyl - D - 45 6{%} benzylidene - 2 - deoxy -« -

. ) 73) acetamldo -
45 benzyl (benzyl 230;53‘% 05‘8 ") -B pr?féoﬁ'Z 'Ircpgﬂg] 'L2'°y5t°d'g&x§? [err]
- D- gl ucopyr anosi d -bedzyl 20(bcnzle2) aceafizioyd 4,6 - Ng bendylidén® 2 Ldeoxyalagi Ny - D
i sogl ut ami nat e 45 ben%blg{agm psid- 3 5Ot #hi- dd - prapienyl - (L - phenylalapyldeRe- - 2 45

deoxy - [err] - D (BLEAPY - A0AShHS - a% o% Widere 3CShely 7o NBET 11 -
benzyl - k- histi dYklucop nosnd E%P %? eb nLyl ?lle ZY}'syTz
acetam do - 4, t“g - Olsoasltzw er,(gene ;2 ddeox‘t;q : [ b r] lrl g gllucopyranosr d
. 2. . en e amido, enzylidene. €o -
3- 0 };ll ) Acet iS' glu %éiay os1$lﬁ“l I?Z}/ %)p ‘% % prgg{onyl ? - tryptophan)"‘ly- 8 - 50
? isoasparaginate, "
benzyl 2 - (benzyl 2 - acetamldo .46 - O - benzylidene -.2 - deoxy a-

D - glucopyranosnd - 3-0:-yl)- D proplonyl -E - carbobenzyloxy L -
55 lysyl - D - isoasparaginate, 55
. benzyl 2 - (benzyl 2.- acetamldo 46-0 - benzyhdene - 2 deoxy - a -
D - glucopyranosnd 3-0-y)-D- proplonyl -48- carbobenzyloxy L -
ornithyl - D - lsoasparagmate,
' --benzyl 2 - .(benzyl 2 - acetamldo 46 - 0 - benzyhdene -2- deoxy @ - _
60 D- - glucopyranosid - 3 - O -yl) - D - propionyl - Ng - mtro L - argmyl -D - 60

lsoasparagmate,



| sogl utam nate, 55 benzyl (benzyl 2 - acetamdo - 4,6 - O -
benzylidene - 2 - deoxy - [err] - D- 55 glucopyranosid - 3 - 0 - yl) -

- nm:\'rryl em e | e gl utam nyl - D - | Qngl utam nate, 26
1,571,133 ' 26 benzybenzenzyl 2 - acetam do
- 4,6 - 0 - benzylidene - 2 - deoxy - [err] - D- glucopyranosid - 3 - 0 -
yl) - acetyl - [err] - benzyl - L - aspartyl - D - isoglutam nate, benzyl

(benzyl 2 - acetamido - 4,6 - 0 - benzylidene - 2 - deoxy - [err]vD- 5
glu pyranosrd -3-0- yI) - ac|e§7yll33 L -- asparagr nyl - D - 94

:jso 1d1|| uat;;zy Ueﬂ%‘fylﬁyb ﬁd 463 0 benéﬁﬂe}le = ;J -aEenLyrrtjelne -D2 -
eoxy - - 2 prolyl - -
i sogl ut anbn uco,,'aﬁ% "3;1 a nel pﬁ@ @ or?fonéf I%24[ e'r'zf qug'[md’rl] C [err] +68.10
(3.1 mg/ bdnzlybl eixzyrl Q’&mceia)n;doAﬁ&l O L(benzylidene - 2 - deoxy - @ -Cal cd. for.
Clerf] H &Pr Ezyrw@%r?ro( ﬁz%zyrovenvlex rznzyHLeglzemvNDT 25. 5 10 Found:

C, 63.49; . g h(unzy?lelacethﬁﬂgyué bénzﬂél'lzygdenea@ )do . 4,6-0-
benzyl i deme gl pyra ﬂx-y3- rry]) =~ DD -pr@ouﬂo-py;ra@m -3~ 0 - yl) - acetyl

- benmparagnate h xypr olyl - D - |so tannate havi.ng a meHt i ng
poi HP of %‘@Lh ag[‘) @3 ’Tm&e’%{"g 'y"“ a‘}°°’9\’ Ergt hyl f 8 mani de) ;
15 Ana ginhte rr] err] err 65.59; H,6.19; N,
6. 37 Found beﬁyl 1‘35(%%121 -abetdrtido N4.66- Q3 beiwh@yl (2 -a2-- acetamdo - 4,6
tropyranosid. - 3deQX'yy '['érr]’mmﬂ' - bp asvara?grv cyranosid - 3 - 0 -

yI) - acefaéfbﬂ benBl2 e Qamids A% NGt Q)enzyhdene 2 moﬂﬁnaw (bbhzyl 2 -

acet am dap-: ﬁlu OSId bemzybr-dame- -DZ -propidady- L. ep’rél}rl ®-- -glucopyranosid
- 3 - 0- lwaypar n i SO par gi pat e’ havi ng a rreltl ng

- poi % of 32 % 3“‘"1'9 rr“]6 (9 % %gﬂ Er mam Anal . 25
5+ Cal cd foyd.GﬁﬁH” pr.rl g.],&I, rr] (7 N 7. 65.

25 Found Cln Bz, m&neleY ﬁlbs.ti}sltlrm a sfoi ‘fneb'wrmyival(lbemnydt oPbenzylc et am do - 4,6 -

0 - benzyt A6 -0 cbgﬂ‘d g2 lde- 3 -0 - yl)acetyl
Al Y R S e ?%tamds e
benzyl i de;h&opyréhomddaﬂ)tyactmilewit each bf the @fpropriateGbmpalipyy btdiddd - - 0; yl) -
acetyl - len%xame'e | there [3re. o P sefreseanding prgjectesb g Wpeqtb'_enzyl 2 -
acetamd a(belgl{a %I' bfc@?a)ﬁkdode 2benz)fﬂ§8?éy-2' 5&;;1 .p.- dl ucopyran05| d
- 330 -gh}bbﬁyranoﬁﬁ VO ~ yh) - ab@gigl cyb -1sd§lutam|§d@élﬁ@ﬁ1ha&hdltﬁﬁ;e bgmzyl £benzyl
2 - acet anoind of 258%—@59°CJad3® h&hY\(B |n!témledlmeﬂlyl-f0dme}e).- Terr] -

gl ucopyr amgagi d .- 3 0- . yl) -.acetyl- L - [err]:-".am nobutyryl - D - 35

i soasparagi nat e, Calcd forC H“N.O,,(732 80):: C,62.28; H,6.05; N,7.65. - ..

35 benzyl (benzyl 2 - acetam do Founds C.63.3L: ﬁéﬂ‘?yﬁr'ﬂ%e -2 - deoxy - Jerr]
- D3s gl ucomeﬁz@n@sazs;hz detaniltio:- 48 ) O - BaSlibne -9 - dldRPZU DL ser;?/

i soaspar agjucopgranositder3zy0 é qﬁy 2L-- alangif olN -ddglutathifate haVing abenzy |dene - 2 -
deoxy - [w®eling nointof 2280—224°Cyjlaiit s#8/9°AAE madml, dignethylformpmide). acetyl - 0 -

benzyl Anal. threonyl- D = 40 i soaspar agi-nate,: benzyl (benzyl 2 -
acet ami do - 4,6 - @led tbe@amm.@anysmz C, &Zéb:xg 621[&[730 - D'- glucopyranosid
- 34900 - yl) - acetyl - L - net ke C.6257; Hi6YadphiZagi nate, benzyl
(benzyl 2 - veeft @A - ac@taﬁudo D46 - beﬂﬂe\ewhdéﬂez deoxy 9§09y - [err] - D - 45
gl ucopyr aheepyianosid Q 3-- @I-)yl) - aeed yIL - valyl -tTeAspplutaminate Kayimg @i nyl - D -

45 |soasr5‘a‘i"§t§mﬁ‘§'fef23ﬂ C(W2W9°Z9mﬂa@eﬂm1ul§0rmamd§). 0 - benzylidene -
2 - deoxyyg.lerr] - D --ghtucopyranosid:-- 3 - 0 - yl) -..acetyl - L - .
phenyl al anyl - D Calcaqaﬁmmmonmn§4)bemtmlss(lbsrsbyrh 723 acetamigo - 4,6 - O

- benzyli dene - 2 - deoxy - [errFoundDC6595 H6591 Uc'b?ﬁyranosr d - 3 -0 - yl)

- acetyl BELGN> : dtyr‘pﬁ's benzyi 2 OaspR. agr nate, -»benzyl
(benzyl ?gllrco oz q y é ac a‘getg L gy?éﬁ enfylﬁenie},@glﬂta nati%@?ﬁ!a [err] - D -
gl ucopyrmrﬂtﬁtgcbomtﬁfzwe)—zllyd:)_: -"acetyl - L - tryptophanyl - D -

|so>a§,parahg1apate benzyl (benzyl 2 - acetamido - 4,6 - 0 -. benzylidene - 2 -
deo DCM¢55ior<fulﬂ'»v62@s§ '2054:%3943“ w0 a@_ety' 50 [err]-

car hobenzyl oxy - "L- - Foundb C,63.72; H,6.59: N, 6.95,
benzyl (benzyl 2 - acetamldo 4,6 - O ‘benzylidene - 2 deoxy ‘&« -D -
glucopyranosid - 3 - O - yl) - acetyl -'L -isoleucyl - D - lsoglutammate o
55 benzyl (benzyl 2 - acetamldo 46 - 0 benzylidene - 2 - deoxy -a - D - 55
glucopyranosid -3 -0 - yl) -acetyl -L -a - ammobutyryl -D 1soglutammate, -
having a melting point: of 218°—230°C; [alZ® ~ +81 8° (lO mg/ml

dimethylformamide);



| soaspar agi nate, benzyl (benzyl 2 - acetamdo - 4,6 - 0 - benzylidene - 2 -

deoxy - [err] - D - glucopyranosid - 3 - 0 - yl) - acetyl - [err] -

car bobe ~ tt-try+—bB +Soas] ?Pa*e

1,571, 133 . 27 benzyl (benzyl 2 - acetam do
- 4,6 - 0 - benzylidene - 2 - deoxy - [_err,] - D - glucopyranosid- 3-- -
yl) - acetyl - Ng- nitro- L - arginyl - D - isoasparaginate, benzyl (benzyl

2 - acetamdp - 4,6 - 0O - benzylidene - 2 - deoxy - [err] - D- 5

gl ucopyranosid2s 3 - 0- yl):- :acetyl - N apriit33 benzyl- L - hi strdyl D 25
5 i soaspar agi nat e, Iﬁnlzj (ﬁenzyl 2 - ‘acetamdo - 4,6 -0 - ‘benzylidene 2
- deoxy - [err] - D"™g UCOD%&BQ@:‘@' H r@;(r,,(fboss)yla:aﬂ 1&CBt6\d6 N,7.36.benzyl - L.
- glutamyl- D - isoaspar agr nate C,(dzém.zI}ME N, aglet ami.do -~ -
4,6 - 0 --benzylidene -

2 yranosi d 3-0
) ety bt ﬁﬂ "riﬁgp%%afa@gr,rﬂr{ﬁfs? L T
-acetamdo - 4,6 - avm nQ)omt of dﬂex-}sz[ elalF -+6883>. (4.6 ms/ml

gl ucopyrano i d- 3 Glimsthylformamidd)y |- .~ .benzyl - L - aspartyl

| soaspar agi nat e, 15 4 nal benzyl (benzyl 2 - acetanido - 4,6 - O -

benzyl i dene - 2 - deoxy [erda]ca “fofCaH,.NO, A8290PY €293 H, 6153N6§>7 |
yl )acetyl - L- l@&spar agr nyI D- =i soaspar agmmﬂt ec,@éﬁ;zl;u6¢(6bun&.§4 2 - 10
acetamdo - 4,6- 0 - Iucop nosid -
3-0-yl) - acetyl uco %Ml ﬂez °ta Sgﬁapag%‘@,g""e g [’y(genzyl 2
- acetamido - 4,6 - hdvdﬂrhemel ng'p oamsr-mscrd' [a]”Di-'iG 32Q10 mg/ml,

gl ucopyr anosi dé,é, 3 -dnﬁethylfpr mldlﬂcet - hﬁ ydroxypr.olyl - 1[5)
- 20 isoaspar ayi nat y e
equi val ent anount of’z(?‘,i,El"g’;"mm’s"gg n’g F’gg.@r [{qd 7 loE ﬁ?gmsdl:é i m‘(m QE?,?,{% |
benzyl 2 - acetam do - 4, benzyli dene. - 2 - eoxy - - 8 -

car boxyet hyl) - [err!}nal D I - r themvmth
each of the appgopriate conp%i‘fﬁid@rg‘zg”gg%/&% a' C%%gpﬂbgeﬁ %gg@; are 2
obt ai ned t he vari ous -correspondi ng. conpounds of Formula (11

representative of vvhr crbemb(betimlrilzyace@nudO(-bfbﬁzﬂ Qenzyhdavt-a?md@xy ¢6D 0 -
benzyl i dene - 2 - iors ml‘l"%‘f’?] -9 ¥) 0§V andsi genavlz- Lipoystgy -

butyryl - L - al anyl 21 (ooagll 211 lanadce 46300 béa o - B démrtlangn.,.pm nt
of  232-234C, .2per r |glucBpyrirosidr-|3 - 05- yiirg Jatdtyl - L alemylhy Df -oisophnamiegic, Anads.
Calcd. for CJerr]lH é}ar'lPM@FlFI]lB{WPP2?°T-7%1‘§B)“1 @7%Q°(§5‘K/"Hdlﬁl’it'!¥l§°fﬂm k23,
Found: C 63.75; H 6.627 N 7.22, 35 benzyl 2 - (benzyl 2 - acetam do
- 4,6 - 0 - benzylidené - 2° Cadaamsyc,,snmn,](szz93)35c£35£8ghmup)qraﬂ05| d- 3 -
O0-yl) - D- butyryl:- L-- valyl - D.--isodb mdarrCrfétﬁé Ha6/20Y, 6@2 rreltr ng

poi nt of 273-27§C, [err Ifor
Cal cd. for C[err]H[e,ﬂ,rc},ﬁ, o@ﬁf@grrge}‘w ‘Fﬁm Co I-%m 0)% 1ND6. 98

40 Found: C, . glutamiidite Myving .aStheltikpepuing of241—° 2b33mzyi]==2»66 TatR2 apiilo -

4,6 - 0 - benzyl i derft&mt=th yiformayei Iucg ran - y)
-D - butyryl . H{r&hﬂ"yl G z%/éﬁk“m H%?&?L £ ’ﬁ, @1 hgi gﬁ%@h&ﬁ? 35

osi
+87.6[err] (5 ny l}‘(&i yhdene deoxy @-D -

45 Cal cd. for C[err] cemrﬂm q(brry oyl 4 sB7; DN,
7.00. Found: C, 64. Zig‘{“et "1”5 de;‘ﬁla“?"" ’9“’%‘3#?55 gwifﬂ'zyﬁ“é’ ?%\E‘E/f“ém do -

4,6 - 0 - benzylrdene - oxy - [err] - D- gl ucopyranosrd =3 0 -
yl) - D - hexardyl -Arlal- al ané/ I.sogl-ut.am nat e 7g 40
nelting point of 235-238C "[cérfP‘_[CsoHs@Hs%d”sg% %{;@‘rﬁ H gg‘l‘ FE)”

di et hylfor mam de); Anal . ‘Cal cd.” for C[err] re] ‘] ert %%2 94) C,
64.32; H "6.78; N, 6. 9&enz§ﬂ66ﬁylﬁ,a&ﬁnﬁ& 4% - @ Sbenzyliden. 98, deoxy - a -D -

glucopyranosid - 3 - yl) acetyl - & - carbobenzyloxy L ormthyl -D-
45 isoglutaminate, - 45
N - benzyl (benzyl 2 - acetamldo 46 O benzyhdene -2 - deoxy @ -D'-
; glucopyranosid - 3 - O -..yD) - acetyl - Ng - nitro - L -, argmyl - D -
isoglutaminate, ' :
benzyl (benzyl 2 - acetamldo 46 .0 - benzylidene - 2 - deoxy D -
50 glucopyranosid - 3 - - yl) - acetyl - N"" - benzyl - L hxstldyl -D - 50
isoglutaminate, - .
~ benzyl (benzyl 2 - acetamxdo 46 O - benzyhdene deoxy a-D -
glucopyranosid - 3 - -y - acetyl - p- benzyl L - glutamyl - D -
isoglutaminate,
55 ~ benzyl (benzyl 2 - acetamido - 46 O - benzylldene - 2 deoxy - @ - D - 55

glucopyranosid - 3 - O - yl) - acetyl - L - glutaminyl - D - 1soglutammate



55 benzyl 2 - (benzyl 2 - acetamdo - 4,6 - 0 - benzylidene - 2 -
deoxy - [err] 55 D - gI ucopyranosrd -3-0-yl) - D - hexanoyl - L -

varyr—Db——— sogtutanmrate—travr+rg—a—retrg—poetnt
264[ er r] 266[err]C, [err] +76.6 (3 ng/m, dinethyl for mam de) ; 28
133 28 Anal . Calcd. for

1, 5%
]H[err]N[err]CIerr] (830.99): C, 65.04; H, 7.04; N, 6.74. Found: C,
é H 7.27; N, 6.81, benzyl 2 - (benzyl 2 - acetamdo - 4,6 @
be _y&rdene - 2 - deoxy - [err] 15715133 _ D - glucopyranosid - 32 0 - yl) -
D - Trexanoyl |so at €_having a mer T ng poi nt of
80- 88C, en Eg ?ﬂ?r]mt gbr ty, f‘br rﬁ‘g%%gyl Agar Cal cd. for
C[err]H[ ersds tﬁlhﬁt derr]- (8% ; . 76. Found: C,

65.43; H, 6 ®azyl l‘bem@l 84 acelgnido - 46 (berbzqzlyhdéne @beln |- a? D acet ani do - 4,6

0 - enzyﬂ'?%? ';‘}%S%'glz gp,’{%;“ y‘% rljoa enza emgg‘n;ﬁ ﬁaﬁ ®id- 350-yl) - D

- decanoyflucopiranosid ac yso at@h gtd ng poi nt of
235- 237C eltin paamaofa[zer-rz]z A [a1Ef/ +68 chnmyhur dimetinfertiadide)ypenzyl 2 - (benzyl
2 - 'acetaaugo - 4,6 - - benzylldene - 2- deoxy - [err] - D- =

gl ucgpyr aftb¥id - 3C51 ) al'anyl -1
|so ﬁut ami nate havi n‘é%r%h N'& mi%ﬁ %d%ﬂzéég a#r;]% [err] L(EG 4
.mg/m 15 gé Eretelrllgll form%grmde 0 - ben - acetam do - 4 6 - 0
cn -

- benzylr yr-g' %ogﬁf'y—n f%cfef;f oI_D emg[qﬁl}_%_pﬁ og‘ ﬁ - O- yl)-- D-
oct adecamaa e vl ANY metting p‘ondt%@g 9» o@atr@rz MQ0 Gl L1 Ng poi nt of
225-1827] edxm]e(ﬁylﬁ{rmnmide)ﬂo Tlerr] dr mat hyl for nmaniile) :

20 benzylé§ enzyl 2 -- benzyl oxyacet am do - 4 60 benzyl i dene- - 2 -
deoxy - T - D cadli Breblu §9):3 tyl.- L - alanyl - D
- isoglutam nate havlging it F (&%ﬁ} nggﬁgz%kiﬂ-}%gé err] +46.3 (5 my/n,
chIoroforrr) “ZYJ-F . 1d 4,¢ be § for C;‘[E;rr]l—l[grr]N[err]Qerr]
(852,,91): g‘ ﬁ hi Y64~ 7 H 6.5, N 6.59,
V bgzr?zyl A Aylioac%@n ufyl i %2 m GeoxyQ & - penzyl ?Qjene - 2-
- deoxy - giuqo yrandﬁd--m rd-ala&l--m-ns ogdparaginide haybogopi onyl - -

al anyl - Be'tmﬂr BB h 2 *r? l‘éﬂﬁérﬂlmhgmrséwmrn@mldz 0--204C, [err] +51. 8

(5 mg/m, Agf)- dimethylsul fOXI de); - .
30 Agal . Cafcd: fotr:alﬂmcw[,uro,]m:esor]Q’,ezrzs}n(&ﬁﬁ P94)65 C, 665. 1;5 H, 6. 28;
N, 6.46. Found C 65.19; H, 6. 21; Hqunds, %62%&9418 (Naé’r@yl ‘2 -

met hoxyacet: NZY. d x [err] - D -

gl ucopyr apg, 19091: %:":'Sto yl‘gly% 'f)zy_h? mate _* Sogl ut ani nat e 35
having a iyﬂ ('Ignzy Dl-laéetaﬁiﬁldo i8 8 8[-a0 - benzOHi, eﬁe’ I:]Z deoﬁye—rd ]- D +#75.g[err] (10
my/ M9 di ﬁ‘t‘! e 1) b K L2 legeybn @r ISQHSPWII;&( a%et am 8- 4,6- 0-
benzyl ' deﬂﬁco an% ty] Q < is E gina 0-yl)-D-
propi onyl ﬂgnzyl Vﬁ a - 4,61 -39 J lbiizg Rt 2 yOy apEl ti ng p0| nt of

210[err] fle@pyrafiasidr | 3r8801{ eyl)} &Gl A/l | @ - admnodut(mth DX or mani de); Anal .

c¥. o 35
Ic::g{md EOZQE;W?O;}?}'@{%}LNL% %%L;I%(Een%ybené 62 é;%yE 26 3benzNam'7d88

4,6 - - istepuz 1 nle - 20 deoxy - [err] - D - 45 glucopyranosid - 3 - 0
- I@ - acet F!zy enzy -1 m#ml 0 P46 - % % ?e deonyi frel ting point of
217-219C, g'g “°1‘°—‘e §[ e W ﬁﬁ?‘*‘ﬁ I'falor n'&Fﬁ°B’gg Mhal . %al cd. for
Cerr]Herr Hyez L ]ace(taﬁﬂ&o 9Q):- (53,- bﬁﬁyh‘iﬁne H -3e8§: - J\L 93 50
Found: C gl@@nl OSId 90- yIN: a@y76 L - methionf( lbenspydpa(aheztz. "benzam do -
119 35 0, RIS ol © iy - én 4 3~ 0
2 ace js oiate) gV 71 8651y S5 hdvi ng & ng p3? nt of
242 249G, [G:)’ehiyl ObZﬂzyﬂZ E)Ecdmﬁldd 4,d| et Ibydz’ymrenann delpoxy -« - D -
glucopyranosid - yl). - acetyl - L - phenylalanyl - D - 1soasparagmate,
benzyl (benzyl 2- acetamxdo 4,6 - O - benzylidene - 2 ‘deoxy -a - D - . 3
50 glucopyranosid - 3 - - yl) - acetyl - O - 'benzyl - L - tyrosinyl - D - 50
isoasparaginate, oo s
-~ benzyl (benzyl 2 - _acetamido - 4,6 - O - benzylidene - 2 déoxy -a -D -
glucopyranosid - 3 - O - yl) - acetyl - L - tryptophanyl - D - |soasparagmate,
. benzyl (benzyl 2 - acetamxdo 4,6 - O - benzylidene - 2 deoxy ~a - D -
55 glucopyranosrd -3- yl) - acetyl <€~ carbobenzyloxy -L- lysyl -D- 55
isoasparaginate, ' ' -
benzyl (benzyl 2 - acetamldo 4,6 - O benzyhdene -2 - deoxy -D -
glucopyranosnd 3-0- yl) - acetyl - 8§ - carbobenzyloxy L - ormthyl - D -

isoasparaginate,



29 1,571, 133

29 Anal. Calcd. for (Jerr]JHerr]Nerr](err] (836.95): C, 66.01;, H 6.26;
N, 6.69- s B2 —N-64-3- '
- 4,6 - 0 - benzylidene - 2 - deoxy - [err] - 5 - D - glucopyranosid - 3

- 0-yl) - D- - propionyl - L - alanyl - D - isoglutam nate 5 having a

mel ting poi nt of 258-260C, [err] +73.80 (5 ng/m, dinethylformm de)
Anal . Cal cd., for C[err]H[err]N[err]qerr] H[err]O(840 95): C, 64.27; H,
6.23: N, 8.662710 : 1570133 .2 Found: C 64 64: 21,
H, 6.38; N, 6.63, y bepz ZvildehtZ 2. déoxy -4 6D-- 0 -~
benzylidene - 2 - bg;gfﬁer.%]rahz Lce&-n;vll%)( lfbg@;g age;slllﬂtre -3L-- &rgymny-)D-- D -
propi onyl - L - valt aspar@nater soglut am nate hayvi ti por of
257-259Cs- [err] +73 bonay & Zﬁ'g?g °°“§]) g%g}, %E%‘l’r’{,a%% %L5 hxstld - s
15 Calcd. for é]erriﬁf’ﬁ err] ¢ H, N

6. 58. Found C, 66.54; behiyl(beﬁ@l,z Nacet‘nnﬁdh - heén I-b@lzyhd@treniyldecm abe zam do -
4,6 - 0 - b nzyI i desi'eCOPYTQ"OSlddeéxy [Yé)r'r]ac‘itYlD y -gbe¥py fanditgnt s By -y
- D - pl‘ Opl g%enz - ad Jlth @H‘ Tt Ger% idene - D3}y -a& BI1iNng 1o
poi nt  of e 151cg|uco e %a 008, yif SacetiL 1l + plutamiadl dDEikduyriafopmatmi dle)
Anal . Cal cd. far ( er rbehiybfbe rge@[mdq}ws@ benzylidene 63 - geoxy|4 a 6D D17, N,
6.60. Found: G, 66.8ggcopysangsidys aseiyl - B - ‘bengylp L pspa ) Dy

caproam do - 4§ - Boa'kl?e hnate}’ ﬂ?nﬁce‘tanadd A8 - ’oer{zﬂlde]le 2Ddeoxy2x - D - 15
gl ucopyranosr d - 3 gluddpyrandsid -3 aOet )acetylL L - aspan ilnyl-- '--ls mta,m nat e
having ‘a nelting por ntbeery l'élH g mt’:ey - -

di met hyl f or mani de) ; 8l ran sz?ffz nﬁﬁﬂ' Bkt ?}l,) 3 lsﬁfﬁ de xy(agﬁ2b94) G,
64.32: ‘H 6.7820N, fu yra id - 3 - O yl) - acetyl -0 - benzyl - hydroxyprolyFoﬁhd C, 20

64.05; H, 6.84; N, Boz@aa,rlaﬁmate l_C%Obybbrsrtz yl, ben)é ]5‘@ eqm lgn:irm ou? 3fz]he
benzylidene - 2 - degxi 'lxe ‘%’r“f‘ : QQ‘? ﬁiﬁ b acetyl
- L- valyl - D- I%‘b"éﬁ“ dSL [P am%g AT (B 001 PObdboela- 2856 - [ er r]
+74. 7] err] (5 ay/ m glu pymhd’s fand rratnudg henAwah ‘each of the approptiate compounds 25
35 35 obtaiged g re;q H«;ﬂ d thepvasiqup egressRondipgeqngyds of,
65.04; H 7.04; N, & Fogeot 1 ens ‘t‘%e 8- by 1 088y o (benzy
2 - caproamido - 4,6 -gl opyrhﬁﬂay 3| oengl)-- Y -al ﬂr-rg» - isoflutaminate,

gl ucopyr aposi d30 3 having- & rTg'n'—ltlrmCewgrlF of L232°p1'264°§zt lal 968931t e mAlat e - 30
having a nelting pofiiethyiformgmidely 1. [err] +58.0 (5 ng/m

di met hyl formam de); a48.. Anal. ..

40 Calcd. for Cerr] H[err] N[e(rléd ﬂrer,H]oN((&Zﬁ‘l @3155}126150 I-N,78381 . N,
6.77. Found: C, 65.03; H 6.61; N, 6.85, berli"]‘r“g2(3-63('¥:§‘eﬂilz§*ﬁ22‘k E'aproam do -
4,6 - 0 - benzylidene peyz 5 7 - dfabnldo - £ = L BEAMERNOSL Bexy3 - 0 - 3
yl) - D - prop|38nyl D - Zf&lczgp QQ%M c—yﬁﬁio bmﬁﬂlmt-gflﬂ5-D-lkmfmxaﬁgn:ta .
melting point of MZWQnelu{lerpqmt +83.223°%+376°C; ( Beldhry#I3° (1.4 4me/ml,

di met hyl f or mani de) ; dimsthylfermpmige)t or Clerr]Herr] N[ err] Qerr] (816. 96) C,
64.69; H 6.91; N, @And6. Found: C,64.71; H 7.08; _ benzyl 2
- (benzyl 2 - dﬁproam do - 4CG°d-f<wCqu@|&1y1 er6 32 gigv@gc)ﬁ F.)ers-r]_ - 540

D - glucopyranosid - 3 - 0 -"yl) - D - prop°(5l 00: valyil. .8

i sogl utam-nate 30 benzyl 2 - (benzyl 2 - acetamxdo 4,6 - benzyl1déne5-71 ilaﬁy ‘-

30 having a nelti B8l mnosndf”szsfz%? i7- D (-troaligminate,

di met hyl f or mani de) ; a‘Aﬂ‘é aving an als® +§/,6 1—{5‘? }'fﬂf'@?’?‘f err](845 02): G

45 . | ®
65.38; H, 7.164SN, anas_ Cald. for CuHNOy 80092 C.0448 H,6.57; N, 7.00.

Found C6420 H652 N7l9

.
. \d

benzyl 2 (benzyl 2 - acetamndo 46 0- benzyhdcne 2 deoxy - @ -

D - glucopyranosid -3 -O -yl) - hexanoyl -L -alanyl - D -isoglutaminate
- :50  having -a - melting pomt of 235°—238°C la)2®  +84,5° - (5 mg/ml, 50
® dlmethylformamnde)._ _ ‘ : ' S

Anal.

Calcd for Cﬂ 54N.O,,(802 94): C,64.32; H,6.78; N, 6. 98
Found: C, 6430 H,6.87; N, 6.98,.

55 benzyl 2 (benzyl 2- acetamndo 46 -0 - benzyhdene 2- deoxy @ - " 55
= glucopyranosid -3 - O .--yl) - hexanoyl - L -valyl - D - isoglutaminate _
havmg a. melting pomt of 264°—266°C [a]“- +76 6° (3 mg/ml,
dimethylformamide); _ _ e



Found: C, 65.66; H 6.99; N, 6.74, benzyl 2 - (benzyl 2 - caproamdo - 4,6 -
0 - benzylrdene - 2 - deoxy - [err] - D - gI ucopyranosrd -3-0-yl) - D-

136- 138C [err] +86.0 (5 rrg/m di nethylforrram de) 10 " benzyl
(be zyl 2 - nyristamdo - 4,6 - O - benzylidene - 2 - deoxy - [err] - D -

N ucopyranosid - 3 - 0 - yl) - acetyl - L - alanyl - D - isoglutaninate,
2yl (benzyl 2 - nyristamido - 4,6 - O - benzylidene - 2 - deoxb [err]
P”- 289l ucopyranosid - 3 - 0 - yll)s71 13acetyl - L - valyl - D-

i sogTut amAF1 Te, benzyl (benzyl nyristamdo - 4,6 - U - benzylidene - 2
- deoxy - rrj- yI) - acetyl - L -
prolyl - D- i sogl ut am naf5 “1‘%'1@&&2@622% ?ﬁg%zﬁ ﬂi ‘myristamdo - 4,6

- 0 - benzylidene - 2 - deoxy - [err] ‘D- dl ucopyranosrd - 3- 0 - %) - D
- pro 'O”#'bﬂﬁzﬂ ZQ;IK(;? 12 - getamiidoo grntoeﬂn beedidedgen y deay - naﬁbenz yl -
1
yri B ek o ol YL é’ge%ag; &bl eﬂ,ﬁ .!:mde),
gl ucopyr anosi T D - e
i sogl ut amAmaite 20 and ben (benz%}pﬂ_ ., ‘-61 - 0 -

- benzylidene -2 - Q@Eﬂd}’rctsﬁsﬁ- 11(82339& @ng%
propionyl - prolyl D - i sogfd‘ am 450 M

of 6itPb aqueosas.zﬁczeiobsnzﬁcz HadelanliAL 86 - 100 %Qﬁde.rz 2 Stié‘&m bﬁth ang 5.9 g 25
of - benzyl DQ glu dobpramyid -3 -0.ag Rt 87 dboanoyld- I - alany - Dbéisoglukandmane - 2 - deoxy -

. (A°—241°C [+ T40Y 5 m " lda), L - valvl - D -
Eggé} ut a ° z gf[‘z%qza)(f‘gmgﬂ_ ]y?;rl ﬁ)md ng ?;p?r?ﬂf(’ml cerr]) V?syadded

The lsasul rsbmaﬁm Mtﬂaﬁﬂg las:néma;t.aﬁhtaifz ~221°QQ r&msmqst.dgvm? m ngtes and

t hen |mred1m§thadf m@mde).ed in.an_ice bath. : - sol-ution is evaporated
by drynes§,| (ﬁgﬁ]ﬁ h%g’ 1%5 g&]’%‘%&gdﬁ‘?" 'a?:ef‘F‘q‘Ya .4 by 30 two

co- evaporg:,g; m A elmdp somaaw (’é[;h nql uene giving the
crudo prodmthytfm-ma&ﬁdeh 250 et her. rs ad de'c’l an the Tresiduaoi s

rragnetlcallyb rhewlbrb t!oveeetaltsdmo i]:vﬁe ideng| 12 TﬂeO’S)b’fld i's collected
by filtra i x%ﬁu%rio%a o@h&°—%)§9@n §y+263° %ﬁ chlz forml&tqam do - 2 3 deoxy

- [err] - D~ glucopyranosid propl onyl - L -

“valyl - DAnalisogl u nate. (12 er r L vaI '
Rl er? =R err]'=CH e?L"? n% f‘]‘i&vf"ﬂé (2 %ﬁg n%l’ Zég }240 [er r2§ t
103.5[err] (10 nmg/ m, drrrethylforrramd .

Cerr] H err]ddngyr) Qb%ﬁd?] 2 (- 76 zyfydcetamido - 89 (H,- b@nz@ﬁdené\l 28- 00. 40

Found: C, d&8y5@; - P - gBicoyranskid - 3.0 -yl) - D - prbBiohyl -|Tj kelanyhAder substitut i ng a

st oi g{)n ontg%f‘ggg'qg?lé\g)&%ﬂtm%mmd’f Wezeﬁ’r?péﬁﬁ'dtﬂ&ﬁt@mﬁéﬂ in Exanple 7 for

benz - .acetam do. - 4, 6 -_ 0 - benzylidene - 2 - "deoxy -
[err] - DAnalgl ucopéranosr d - 3 - 0 -. D.- propionyl - L - valyl - D -
i sogl ut ani nate the€dcdfasCoHsMiMed6 ge%sﬂ@ﬁ@ @Gd@npounds of 45

Formul a (12A), repr esent ative of- h Gl 6.30;

45 benzyl 2 ¢ t a ﬂg 462 0 L0 L8/ M deo

ol ucapyr apasnd yran me'rc’?ﬁ&y%'" iy gt Xte D 35

i sogl ut arrhavatge dnameltlgg apoist tofngISQ‘G-r-m)%rf [21135 228, ([l@rm]g/leS 8 (10 g/ m ,
di met hyl f Cal, cd
C[ er r] H eaédxggﬁ é{%benﬁﬁyﬂ‘n@ﬂthg ag:et 1d%§ 4%plo lbg?zs l§8 33. Found: C,

) H, iséplitdmindde hévidga &iﬂi)ﬁbmeofﬂ P0y¢; 212 +aa:etaomkml- 2 4odeoxy -
[err] - Dd"ﬂegllywmpwdahomd -3-0 - - D - propionyl-- L - prolyl - D -
i sogl ut am,pgte having a nelting por nt’ of '85-98C; [err] + 100. 8[err] (10

mg/ m, di net hyl f or caed, £, HSN,0,, (790.88):b €8x, {heBEN, 788 acetanido - 2 -
deoxy - [err] - D =gl ucopyranosrlfbund.3C,6K;BS1H6555\1&19) - acetyl - L -

al angr[ be o f%n at e havi, %g & rgenzy]u{;ge P9Il 208 err]-,,203C [err]
+65 (2. Eluaﬂc osid n]g @1 ~ acetyl 1 - alanyl - D - isoglutaminate: havmg a ?
1, 571, 133 melting pomt of 217°— 219°C [a]Z® +70.5° (5 mg/ml, Cﬂimeémﬂ)

C[err]H[err [err](err](658.72): C 58,35; H, 643 N '8.51. Found: C,

b
58.28; H "8713; N, cﬁcéforcaﬁdnhﬁp&gg oof, (@¢3ks &59&3%‘%&“ do - 2 - deoxy -
[errlso- D - gl ucopyranosrﬁ und:5 C, 65,10 Hj 5.90;a 87 - L - \g@lyl - D-
i sogl ut am nat-e. havi. n? a_nel'ting point of -215- -
benzyl (benzy 2 - benzamldo 46 -0 - benzyhd.ene - 2 deoxy - D -
glucopyranosid - - yl) - acetyl - L'- valyl - D - isoglutaminate having a
melting point of 242°—249°C [2]2® +74.4° (5 mg/ml, dimethylformamide);

for



222C, [err] +79.0[err] (10 ng/m, dinethylformamde); Anal. Calcd.
forC[err]H[err]N[err]CIerr] (686. 77) C, 59.46; H 6.75; N,'8.16. Found: C,

59. 56; H—6-94—N—F—02. _ EXANMPLE-S

10 A sol ution of 0.70 g of benzyl 0¥ =Xpenizyl <2 - acetamido - 2 deoxy -
[err] - D - glucopyranosid - 3 0 - yl) - D- propionyl - L - .valyl - D, .
i sogl utam nate (12A, n=2, Xferr]-L-valtyl, - Rerr]=Rerr] CH[err]) and 0. 56.
of triphenw/nethyl chloride in 10 m of pyr|d| ne is stirred at 22[err]C fol
5 days and Ts fghen evaporated to drynessijsm,B3 vacuq. The residue |a9
partitioned between dU Tot—THrorotormand 30 m_of water, 15 the .
chl or of or m phase i sA®ktr act e(?llf?"\‘o?@ Iqq[,% ré@ﬁ%%o‘?fm@iﬁeh 664 ied over

a

magnesi um sul fate, concentr. 'n ¥a&uo "a ecrssssrzdueszosN,ﬁui,urat ed with
50 m of .di et hyl ether The resultr ng solidis coilectlgd by, f||trat| on,
ny

vashed wi th. dj eth fheney ?5&‘;@*‘!’5@ ‘?E‘g fﬁ;%;ff ae

ran id - l
acetamido - 2> “° ymtm Doint oft 13 Lt % 7087 (5 mpgmi,

gl ucopyr anosi d - 3 d.m@thylfoy:hamnde propi-onyl - L - 20 valyl D
i sogl utam n&fe (12B, n=2, X err]: L val yl , R[err] =Rlerr]=CH err]).: In i ke

A r
acatfr&g'm%,é Z,y@wro% |; €0t 642ADHNG20MN, b g%

manner by substitutr o .
conpounds obt ghned in Exa | F%um(bew ﬁ 6.382.086: do - 210
deoxy - [err] -D - gl ucop ran05|d - 3 -0 - roplo

valyl - D - r‘gﬂ)g QE

For mul a (128) reprgg %’ﬁz PS50 nzw]zs +73Q=b 2/‘2.
acetamdo - 2 - deommethylﬁ:rmazﬁide),trl pheny rret hyl - [err] -

gl ucopyran05| d- 3-0-yl) - propionyl - L - alanyl - D -

i sogl ut ani nat dShavi Afla el t nt; Qf 0 ; 5.4 (10013
my/ml, chloroform; 30 wﬁq’ M"ﬁ 99"1‘9523"? ?ﬁgﬁcﬁﬁgﬁgf |

30 Calcd forC[err]H[err]Nerr] err] (915.07 C, 68. 25 H26 -39;- N 6. 12.
Eoundl g 68 35; :_l 1& fﬂémﬁ -yl - qg}gloﬁ\osql’i?{‘:[ EBT hﬁ’émgnapéf

enzyl 2 - ?Bzy vi 8@' poifit - ofiCTHBY_ 151 larzs 608 ¢ mgml, 2
gl ucopyr anosi dtmélthylfdﬂn)mtde - pr opl onyl - 'L - val -

i soglutam nate 35 12A n=2, X/ err]=L-val yI "Rl err] R[err] CH[err]) and
1.0 M of acetic anfflride i 0 Y T 6449t Bs. 7t Neégofor 16
hours at which time 1 nm of ealﬁtg%rcf’ﬁ R}% X E 6682; Hea.28; N, 8@8,s0l ution is
stirred at room t enperat ure for a further i hour The solution’i's then

evapor ated to ¥ryness betlﬁ'é(h"% ADF %‘1 ﬁﬁ%ﬂ adp P
chl or of orm and- 20 ﬂé t't%fzwg’ rﬁ T&fv@ Ormgha%ﬁné%g‘r pdtdepver

magnesi um 40 sul fate and ‘evapor at ed ryness giving the crude product

which is crystal Irzéaa'fromag HEPHR ht‘. 1 g”/j ng mzéﬁgsNgbgnzyl 2 -
acetamdo - 4,4 - di 0-ace 3( .10, 64.05; 584;Imegp,yran03| dsp

3-0-yl) - propionyl -L -"va - so Iutamnate (12E [)err] 45

having a rrel ting obem-yl n%! de
di net hyl f or mani de) ; & “m %8% Y]g ng° '?)l s; N

7.14. Found: C, 60. éﬂ pm n |ke manner : 35
substituting a,stoi Fonetrr e Lepriate
acyl ati ng agen?ss(er t her aci dE F ﬂ%d\f?%lg‘ or "w %&%%@15 5‘@%%’%&&. c

anhydride there are obt ar ned the corres ondr n nmpounds . of Forrrul a (I 2E),
representative. of an !Pf & ‘?’“’-Yh ?,"é mat ha\h i ,-
O - butyryl - 2 - ff%t?yragx 4°C =s +580§J §? nghY mgide‘) -
D - propionyl ._ L - \'/Hil VP - |sog Ut am. nate,. benzy (benzyl 24-0
acet am do-- 4, 8- df S .

gl ucopyranosid - 3 - O - ELI@(B?* O'I’t& ound LS%%%?%PNQQ

i sogl utam nat e 32 1,571, 133

32 havings a neltipg b le ﬁﬁg‘r be‘!F 3"' %
di met hyl f or mamide) , °°£“2:2?{, %8% og SNe %?I 4. m‘,ﬂ

stearoyl - 2 - deOX)thmetl{yEdi mide; o] ucopyranosrd -

propi onyl - L - val y\'nal D - isoglutamnate 5 . havi ng a rrel t| ng p0| nt of
200- 207C, . . Caled. forc“Hs,Np,,(sns%) 6469 592N6(75enzy| 2 -
acetamdo - 4,6 - di - O - behenoyl 2 - déamg: -C, petl: H,7.08; N, 6

50 benzyl 2 (benzyl 2 - caproamldo 46 0 - benzyhdene -2 -deoxy - a - 50

D - glucopyranosid -3 -0 -yl) - promonyl -L - valyl - D - isoglutaminate



D - glucopyranosid - 3 - 0- yl) - D- propionyl - L - valyl - D -
I soglutam nate having a nelting point of 202-205[err]C, [err] +68. 1

-{ B WNIM

di-met hylfnr faa-Yaal Hn) and 10 4hF\I"I7\JI| 2 - LhF‘n7VI 2 -

. p=
| sogl ut am
2E), r epresen

vV g7

acetamdo - 4 6 - di - 0 - benzoyl - 2- deoxy - [err] - 10 D -

I
S

glu opyranosrd -3-0-yl) - D- propionyl - L - valyl - D -
f@ﬂam nate having a melting point of 169-172[err]C In |ike manner

tuting a stoichionetric equival ent anmount of the conpounds @bt ai ned
in Bggnple 8 for benzyl 2 - (benmlmi acetam do - 2 - 15 ﬂ)eo%;- [err]

a‘%{frﬁagosr gdl F e°°8‘bt ﬁné&? t‘ﬁé:’ Eor ‘fgsgg i rrg (Eer?\t/f?i’l[‘}?/r:js- (L)}f - Forlﬁulla (1

ive of which are, beniyl 2 - (benzyl 2- acetamido - 4,6 -

Anal . cafcd for

di - 0 - aApatyl -2 - | d- 3-0- vyl f
plropr onyl - Ly-- “al &#gd- fQ’C\E/BHwN[a@@@]&Q‘ %mgigig:%%g a“r'%ggr ng a nelti n)g; )[;or nt

of [érr] [err]; [err] +[err] (10

873N

'[err] (756. 8Bénzyl@ (béhzyl 2; - dabrobmidd ;- 4M 5 O 7 béfylideneIn .- déoxy8.072; H, 6.31;, N,

.19, ben

- a -

ghzcowr Q- naoptiohyl - L 4 p@lyl - B - isqglutantivate/r y| 2 “deoxy.
hlfo ﬁyr"&%ag@% _' "Gyl 60" pRJpimEh - L -alanyl -

D - l|0509| Ut aﬂanﬂﬁ?&nz R3Mitatido A 4 60D tbmﬁlldgﬂk' nf d&')fxy el - g@r r] [er I’]

+84. 0
60. 58;

C6045
4,6 15 di

-D-

[err]
for

Cal cd.

( 5¢l yrdnosidl i ﬂEtG”I-yj'lf oageint de)a;lanﬁl

g]u@opyraﬁé‘didiHQyO yi} --ac@OXY - prodyl -
propj obapeyl 2 L(bt’—nlel2a-rmrlstam[§10- 4,65 09| eaaylideat e 2hadeowyg-@a  nelting point

-nsﬁglhtadmafeor [err] (812.93):
zyl N)en{yl Z)y 1Q}amndo -4,6 - O - benzylidene -2 -deoxy--a--D - Found:.
y
m

nﬁdz yrlstarrﬁfif)tyl46 %gjalbl%%% l:?luta"ﬂﬂg%zxi - acetam do -

isoflutdfmihaté! anOSI d-18- 0 - yl )

'F copyragqsif - 75 Q- #B - Byr nRropionyhet hyl pBaaniRie) ; 35 Anal .
B 2 QB D) “myBistaBiliotZis Ho beBAiiadle -6 MoxyFopnd: C, 63.78: H

7.640 N, 5D95gIUdoeyrz:;dsnd2-$ Qbehzyd rﬂ'oraxom@rl.a-rmdb D -4soﬁlutanﬁhate. 0 20stearoyl -

2 - deoxyan prop|onyl - L -

al anyl g"ﬁé,gg,d,t‘g‘ﬁ‘ﬁ% n"ft :,’r;p6 q&éf,’, ﬁgg BPELLOf 175-178C Jat
+ [err] (5 , chlorofor for err]. (1205.69):,

68.74;' H 9.36; N, 4.65. FounEXAM,PLBQB 20; H, 9 41; N, 4. 50 benzyl 2 -
(ben®yl 2 - mﬂlm%aquedhssceuc d¢1drshéhted tbeTmey!lsteambat-hdad)x g- a25 45 D -
gl ucopyr aﬁlfélgqn gyl 2 - gbenzyl ﬁt&)mldo ne_-3 -deoxy n&

o o A A Lo R
(5 grr&;/m IO(HCTIEEE‘M yO"Iﬁﬁlmt eﬂlate(ybﬂlilkﬁlm 2n i0mtamheo -4, 6 - - 0 -
acet

pr opi ony

[err]
[err

7. 135 ben

a -

[ sogr'%t

%:,l:txg@gw( oratt w1t ate fin :%& on et% &@cetlclﬁl&xd b¥| ) 3@ R
I - %2& ;%m‘ “ﬁs& %€ el ting point of
crud r hig s sidue i

[ Girkdrat zzo clfer Dol 2 O et gilant sh

( 78givin |§mﬂ2 HBengyl 2 -Hcet@midd - 2Ndeaky @ - Boghidopy@nosikD-58; H. 6.03; N,

?met

- sogl utamn _
33 benzyl Adak (bené
gl ucopyr ano ’Gd-f°’§=tH‘é“4°"ﬂ_. 80) 599 rgngzgngi

am nate, ‘benzyl (benzyl. 2 - ué’ceta

ddy FRIB R nddrﬁdAnaI Cal cd. for

.D-( WWI utatzp e_(l X“'bﬂﬂ y| .3 - deoxy -
%‘Q@f&nﬂg{f"&ﬁ 9°’%‘1%}r% _73% [“]D +105$ob o"‘rl&//g¥ L . g;(il-i/IBS- D
8(_?)“ an_'_oylpr %§| - E:IeDoi<y -
73 - 0- acetyl - 2 -

deoxy - a - f 1iké manndd! 4SARMRND SiofkhtomBtric Shurvaneht) amod &fythe- L - alanyl - D
- Isogl ut ammhdsdbamedgr &ammbﬂfm@emim{(befzleZS&cét&ﬁﬂo -dgr+q -+64.80 (3 ng/m,

met hanol ) Yenap} |-ép°xv %rg'm ylpgDoprogipny - 24; N, 7. 54.
|so m e tained the corresbo Ing compounds of -
Foungs C, Fﬁ}gx’m‘{a (12 tat wﬁi h are, 45
benzyl 2 - (benzyl 2 - acetamldo 2 - deoxy - a -.D - glucopyranosid - 3. R @
-yb) - proplonyl -L -alanyl -D -1soglutammate havmgameltmg point of
225°—228°C [«]2® +95.8° ( 10 mg/ml, dlmethylformamrde),
Anal. . s
50 : Calcd for C,,H“N 0,1 (672 74) C 58. 92 H, 6 59 N 8.33. 50
- - - Found: C5851 H651.N810, o :
benzyl 2 - (benzyl 2 - acetamldo 2 -deoxy -a -D glucopyranosrd 3-
-yl) - D -propionyl - L -prolyl - D -isoglutaminate havmgameltmg pomt of
85°—98°C [@]2® +100.8° (10 mg/ml, dimethylformamide), -
55 benzyl (benzyl 2 - acetamido -2 -deoxy -a -D - glucopyranosnd -0 - 55

yl) - acetyl - L - alanyl - D - isoglutaminate havmg a meltmg pomt of 202°
203°C; [a]2® +65.8° (2.3 mg/ml, methanol);



10 benzyl (benzyl 2 - acetamdo - 4,6 - di - 0 - butyryl - 2 - deoxy
- [err] - D- 10 glucopyranosid - 3 - 0 - yl) - acetyl - L - alanyl - D -
i sogl utam-nate-having a nelting point. nf 159-163C, [err]l +78 1 (6 nmo/md

di et hyl f or mam de), benzyl (benzyl 2 - acetanido - 4 6 - di - 0 - octanoyl
- 2 - deoxy - [err] - D - glucopyranosid - 3 - 0 - yI) - acetyl - L - _
al anyl - D - isoglutam nate having a 15 nmelting point of 137-140C, [errf
+68. 60 (7 | m, dinet hylforrram de), 15 benzyl (benzyl 2 - acetam do
-4,6 -di - - 3$tearoyl - 2 -.deoxy - [ern]s7r,13® ---gl:ucopyranosid - 3 - O1-
yl) - acetyl T L -—aranyr - U - 1sogratam nat e mavi Ng a meltrng pol Nt of

140- 148C. [err] +32A%a(3 o/ @ hanql f | (benzyl 2
- acetanido - 4,6 - | -0 - ced ﬁ%??“ﬂoq?éggxgg%e@ﬁﬁf%ﬁ 20

gl ucopyranosid - 3 - -Q - “- D - iso lu nbnate

having a 20 ltin ?:(bfﬂzy'[fe, ?é;ﬂ‘ ?"%t %lg::};aw%‘ %ﬂlt ¥ %15° ' 5

met hanol : chl or 6f or élca }zs

ethylformydng
benzoyl =% 2 O deoxy !-!éherr - D- opyranosid - 3 -0 - yI) - acetyl - L
al anyl - D ™isogl uAeak nat e |
benzyl (benzyl 2 -. acet am_r ‘fﬂ’gg“}l“ 1‘6"&&%&) ?)iﬁ 94 r@igégy - [err] -
D - 25 gl ucopyranosi d- 3 - yI) ~acetyl - L - val -

i sogl ut-ani nat gghavi ng a nel ti ng por nt ofE){PeMP]-ES’ZOS err] +79 10 (10 10

mg/ m , .di met hyl f or mani AledlgtioAm&.70. a&ﬂb@tﬂzyli ofbefizyk 2 } ad t?
o' Tz a0 figeregs SR il BB %—s "
6.33;, N, 7.28; Mﬁﬁﬂzy stif @Q@)‘#C or 5 ddyE 'Euéms n-ev tedt |dryne

butyryl - 2 - Qeoxyvacmﬂ e fesidudls pargt mnedp weendind ofclﬂorefoﬂn andy; lofm;gt -15L

- valyl - D - isogl wmo\ﬁﬁ H onﬁﬁ th §E§ m%“ th_3ue is %ur Qwrllt?ld over

0 - octanoyl - - @éﬁg yl ¢ et ?%‘li résultin soﬂ%{ ed tlon, ashe with ) hy1
acetyl - L - val y| thes and! &QG titnﬂeﬂ aemmgz a mldo debxyg- point of
[err] - [err] doerr] tricbényBnetityl ' 1D, - diucapyiagesh gﬂf& 6% PTSBO'E’XANPLE 1120

By repeatr ng the r&@édﬁe“@ﬁl“ (ézBl =Pk e Qenzyl 2
1 gfk metn?b ent ount
enz

- _ - hke ann
acetami do - 2 deox sa(‘)‘Ltal d m.do

propionyl - L - vaI oxy ageom;q
anount of benzy 401sogluta1ﬁmat§ ldferagté olitamedahectomwutds of Evbrmule €3R), repregentatige 25

tri phenylyret hyl - [efV | u yran sid
propionyl - L - valy glfl“ {?ﬁaﬂg%3 t@?ﬁj oxynLﬁaﬁlﬁﬁg%?yﬁ%&&Mfe [err] :
m -

) there is obtai nedhmumy elting pdift —310°C &ﬂg?t-riﬁﬂﬂti(lo-mml- cRlorofommkt vl - -
deoxy - 6 - O 30 trr%gnyl methyl---[err]- D - glucopyranosid - 3 - 0 - yl)o
D - propionyl *L -yl N1, (5356042, 68.24; ¥ 6130 M %12, -
Xlerr]=L-valyl, [err] [err Balcdlf&q’g”w ) "méum} C, 68.35; H, 6.55; N, 62815 I n |i ke
manner substituting a stoi chr onetric equr val ent amount of -t he approprr ate
acyl ating agent (either acid anhydride &XAMPEE ¢hloride) for acetic_

anhydride there are obAaoluMbeéMoﬂree bnéhen 120 dﬂw el eP 12C).

5 1In like mander s& %?Hyf?&)}‘hg P‘P{‘gl Ty E’le‘Q, Y&wgmﬂa ¢t he B
conpounds obt ai ned 52%‘&&;@ whlc |47'] ofalethaﬁdl% 2

50 deoxy - 6- O- trltmamdinmh;&bn is 1med ]ae rc&n te buato andm‘ih!brl hogr Thé)

- D - propionyl_ - L"'mlu I'%!hen e%:‘é‘? %ﬁ?d*ﬁglfo rmép %‘;1 b he

cor r espondi ng 6%@0@5&%’; & give alhz%d-
benzyl 2 (benzyl 2 mﬁ.eiqaaa.ﬁethana givilg beany® ) (betﬁyl zje ddB 46)--d155)-

tri phenyl methyl - [ esetji -3 - degiyie ranod 3 opi nyI -
L - 55 al anyi 4%/Dm;§1vrl od] ui%ﬁ%%@% ] 0—% ’r [ergd
err

[err] +72¢1(10 dim 10)
67.77; H 6.32; N, o Found
C 67.24; H 6.61;: N, PelaB?

43 '
34 34 EXAVPLE 12 A nmixture oF"B"ﬁ?’ g*%r”‘geﬁéﬁ”dz észggr%)gr?gzﬁ ;lé‘cet ani do -
4 - O- acetyl - 2 - deoxy- 6 - 0.--tr|phenylrrethl a - D -

g| ucopyranosr ds03 - m Oln. gq: ymanngy su ZOR Eonchlqr_netrlcvaq alent E}nount “of the 50
at: ither or ) fi
i sogl ut ani nate (12C2PprePa atipg pept e the c ﬂ]cﬂf )] ({‘Eé'%
acetic acid is heate rés nt ichiakd,| a cl ear utron i s obtained
(about 2 minutes) an beairln b¢nzyldorat:etzmnéd -#,6r-di- ®urbvhen| 2 deoxy - -D -
55 glucopyranosid - 3 - O - yl) - D - propionyl - L - valyl - D - isoglutaminate, 55

benzyl 2 - (benzyl 2 - acetamldo 4,6 - di -0 - octanoyl -_2 - deoxy -« -
- D -glucopyranosid -3 - 0.-yl) - proplonyl -L -valyl -D - lsoglutammate

apt etdaﬁhﬂrrﬂl rmyleqm val ent -



m nutes. The solution is inmediately cooled in an ice bath and the
precipitate is renoved by filtration. The filtrate is evaporated to dryness

in vacuo,-the residue is triturated with 25 m of diet hyl ether_and.-the

resultant solid is collected by 10 filtration, washed with diethyl ether
and dried in vacuo giVving benzyl 2 - (benzyl 2 - |o acetamdo - 4 - 0O -
yl. - 2 - deoxy - a - D - glucopyranosid - 3 - 0 - yl) - D- propionyl -
@\'/alyl - D - isoglutamnate (12C, n=2, [err] [err] [err]). In Li '
hgr substituting a stoichionejsjjqsequi val ent ampunt of the 335
'co _ mdo -4 -
0 - 15 RNl 2 2‘°}3§$ﬂe65{‘9‘ - ofg 2075-210F¢5 p y|.+r?2~ hy (8 - mrz@’ﬂ’f] - D -

form%m :
gl UCOpyrano%i v 2 (Beng'lz ekdtamidD - 46pfd?p|(90¥t'earoyl|-2' Jkyl o - D -
i sogl ut anPnatwoynamosid ade @byR Deobrbﬂimybot.r—eslpbmr ﬁggmmnmwnds of Formul a

(12Dp redrﬂé'gé ti OW 27 enzyl a}g ben 2-. acet amflo - 4 - 0 -
acetyl - g Zﬁy ‘;,tﬁ 42 p89 éi és%ﬁg Qe yl) - D-
propi 0ny|havmlrr 2 poifd - off smg St (BPE Nafafes I:@m],S By repeating
the l]or oceﬂmcébzl@lr?ﬁmdn #ng 10 butg repI acr 2{9 l&enzyl 2 (benzyl 29‘-) %et am do
_ deaxy ¥ - (penz f NIZOY}| °) pEgpi on “L - valyl
- D - .sg‘ﬁrﬂ“ yron sel:omuﬁg -;;b@pﬁ'?péo ri cv%l lurl\B/allsé) lflwarr'r‘)ignt of benzyl 25

2 - (benzyl 4 likeaﬁ%tﬁmsﬁwlt‘uu Qméhn&ﬁ&ﬁty lequivdi&i dmountDof 1! ucopyranosid -3
-0 - ) comp@indbobtaineiiro Eydmpl 8 epkyl 2 ibenzylsDg acmamdmatze (12D, n=2, [err]

[er rl]5 [er XY)s myrﬂnesug By - B -iDs peogipn ydrilsle there is
ot e 8:) the °gaergrr9rfr§5°mp%"§f T R
propi onyl - banzy[I (bg ﬂg@pyde&ﬂﬁtﬁi 34,6 -3 -0 Oacetyl]-p —~debry=-pEDpi onyl -- L -. valyl

- - D -_ 30 slucopyrangsidt-ay nOnaylk - DL 2 Brop yl [-dP - Jisoglutamijnafeer r 30 In
- Ii kePOmanriving a5isiting pojnf, of %\lss%] 1'6‘55#?2% Qa%@m ‘L"rrga"ﬁ'r)ﬂ})utnt 01‘ 2 he

“appropri aggacyl. atr ng agent - (-aci d. ‘anhydri de or. aci.d..chl ori.de) for propionic

anhydri de there- ar(Enl«dtkanHdN;O;g?iﬁdBr eSpitidi Hp6.3%0mMy®4amds of - Formul'a (12E).
In |ike manner substituting a ‘st diousst oﬁ’eisrTrcheﬁ%}r- if-4%it anount. of the 35
conpounds ol C bkl @‘%&'aﬁndi!:zﬂsofdnb@" 2 .(JEGQZ.VJ B - acetamdg -4 -
0 - 2535 aghﬁiw)}ranos@eﬂ' - i)~ dg! propipiyl an.osa&nyl @glutamli@ate D -«spropi onyl -
L - val thaYm 2 |9€igNUt peintnaele 18B-E885Ce bﬂi‘ar‘*ﬁé@"tﬁe mgimlespondi ng

conpounds "BF W 12E). EXAMPLE 14 A sol.ution of 0.36 g of benzy} 2 -
(benzyl 2Ana1acet amido -2 - deoxy - [err] - D40 ... glucopyranosid - 3 -O
- yl) - propi (ﬁu}dd forC.1Hs.N&|M812=93D C60§6 Hu&%rNaé.BQa 40 (12A, n=2, [err]
[err%0 in 5-m of pyridine is stifoued:al. @%HP§?5 &.6d%.uti on of 30.095 nl of
aceti c anhy@eige) L fhendyl 9 a&fta;mx& Lang; L s)asuﬁra iArOPYicRe - @ver 30 minutes.
The resul Daglucaytanbsidn3. -0 SOIE pmbiodd - flO¥ aldhiyl ﬁnuﬁsbglatanwmech time 1 m of
met hanol Hagin g?dmelgt?tn‘@mmﬂftur@° +468°@y alwdi’ at+d6i8t o (r efsds. The resi due
thus 45 dim ¥s partitioned between 100 m of chl orof orm and 1.00
of wter,Adadle 45 chl orof orm phase is dri-ed over ‘magnesi um sul fate ‘and
concentrated in vdeald, fogCyHaN.00; (35. 1§): o, €620, Do Mi606.\ihi ch i s3gur| fied by
preparative thick-layer. chromt odousthy Co3BnH. D NP9 - (benzyl 2 -
acet am do' - pEazyl - (bes9f ¥! acetamido -AROXI -0 {stdakdyl - 2 Ddeox@l scDpyranosid - 3 - 0

yl) - Qlucowraps nyd - O Lyl - ak giomonib--L 5@lanyl. -rBeqdogmamnzwte (12F, n=2,
[er r40 [ erhaying @mejting point of 175°—178°Cyiglaf 144.§°& Wﬂﬂﬂné‘}°’3§°"§hbst i tudbng
stoi chi onglgii € equi val-ent- anount-s af  the -appropri ate acylating agent .
(ei ther aci d_ anhydictt dfer ‘QLHAMN,0,,(1005w9): d€) 68 7ar Ha®. 8N 4anhydri de there are
obt ai ned the correspondi ng. conpodiedad: ofC. #30nHE 41 PRS0, | n I i ke manner
substitutin 0 uj,y¥al en o} BE cofpounds

el Ph € g@ﬁrygmm&m&ﬁ ¥alg&no %@u&&. 3 -4y S

~ obt a45ned Dn pron ihan D &gl & - 245 S5 deoxy
- [err] -ha&ing umelpygapoxsl dof z;)zo_msscw Jal?” [}68 IDr 6pi owfpdl, - L - val yI - D

- isogl ut‘&ﬁ?thél idele bt ain he, conpqunds, of  Forpgul a (12F),

represent 332 W ZE'@'“P ‘%’ ‘?3 gr} df%ﬁ f)ruo- 6.0 -
etsd - vmg ﬁﬁki)ig pon{rt&if 8(°—86>C; [tﬂ +82. 4gd10rmg4wmmm rmanﬁde) 0O -s9l) - D-

propr onyl . ---L .- alanyl '-.D - isoglutam nate - 60 having.a nelting point of

196- [errfnal 35 2.86): - C, 59.84; H.6.44: N, 7.14 571, 133

35 EXAMPLE 15 A i '%‘rfé”Sr’ ﬁNé)O’m 8)be;n g(,oa(bemay, 2 - acetani do -

4,6- 0 - benzylrdene - 2 - deoxy - [er J - D - gI ucopyranosid -3 - 0 - yl)

.- D - pr o 3yl 2 (benzyl2 acetamldo -4,6 -di -O -butyryl -2"-deoxy -a -D - _
Bucop?ranosnd 3-0-yh- proplonyl - L - prolyl - D - isoglutaminate, 55



L - valyl - D- isoglutamnnate (11, n=2, [err] [err] and 50 ng of a 5
10% pal | adi um on car bon catalyst in 15 mM 85% acet ic acid is magnet | cally
stirred-s - GH-04 SPH& RS

n=2, X=L-valyl, [err]) S rmnltored ’y‘--t-h1‘“rt Iayer chrorrat ography usi ng the
sol vent system conprising acetonitri | e:acetic acid:water in a ratio of @

8:1.1. The reaction is generally found-to-be conplete within a 24-40 hour
period: vvhe}_ge the catalyst is 10 renoved by filtration through a

milli pore | tgr (Teflon-Tr ade I\/ar k) and 1197613310 filtrate: i s evaporated 330
dryness’'in vatlo TO OV T TS Ved. | nd t hanol
and the produce is gmﬁ; ,g ﬁ%’ ‘tﬁj)n gjgpg:,);ﬁ"&l " 2 r%q% get at e.
The t hus obt ai ned w?;g el,dls co ece by centrlfu atlon and drled
careful l ¥y in vacuo tobgtzvldbenzm tece f46\/h|dc Fﬂsdl v@@xx%l i

water, and thi$ solfHeeryFnp ‘z)ft%so r‘q° mgﬁa agmﬁr?t coI uim
of Biorex 70 (Tra adé" A lgl?tn y aC|d’|c ‘ron-e ange reS|n of

pol yacryki c. acid). b colu térsséi'i'-d 61-{4 ‘N)gsf.ractions
cont ai ni ng H‘ne r equi red pr opg?%gfé%‘glg‘l (e $aﬁtg’a ¢Q&8hl73 g Seal: NO7.62,ve 200 nmg
of 2 - (2 - tam do deoxy, d % 3b 21 M%
propi onyl - ('avalﬂvlcopyr (Sst:?lrzgﬁo az%ra%uo E ‘gy isopfult zlﬁéﬂdfvirga[e”]l?
20 havi ng a melmeéltig g trmflﬂf’—l CJ. sie't:(ti ltitmnﬁ?rlfon[mnnqe)& [err]
(10 ng/nm , 20 rret hém (be 4[%;{1[ °tat §mf°xy 2B 83, H,

glu
ﬁln ﬁl d thylformamlde
manner Substltutl ng a cb zsnnze Me&mﬂm an oa.rwaantyl o _-H&ﬁy\ﬁaﬂnu-s 25

products from Exanmlu;oﬁyrarfosd ti!eﬂQy-Iyl)Z-ac eiybe bz lanZl-Da rq pate haying -

° 4,

benzylidene - 2 - d@&‘mpmgbmﬂo acgaﬁl ‘p‘é W iR h 050"“ - |
propionyl - L 3 val ylcopyrkhosid!- tﬂﬂ t& hﬁnng a 20
cor respondi ng gI yCQﬁﬂﬁﬁgpﬂﬁﬂoﬂiﬂF-O-Mmt:ﬁla[’ 33 18° anetbamhtﬂnlqrdnmuﬁds thus

obt ai ned are: benzyD (ben 2 = -m£ Bﬁ lg deo -

- yl) - D- pr op| on °°Pyra“l"’f’t {‘ g S’/‘tety T‘%’b ?ﬁbﬁ in 5 "r’t"g‘!a -
mel ting point gf 139- (bkﬁ»‘[yl' anihd&54z nig/ nb - aaatlha:nouaquAraal D Cal cds
for [err] (552, 59%lucopyranbsgid 323 - Q - - ] 9 vaMl - B5 isoglutaminate having a

Found: C, 47.90; H, m?'t"zglpmw of 997g¢205°c la]" +7%$° Q" mﬂ(‘?‘ dimsthylforpapige): 2 .
deoxy - R - glucos And@. - pro
i soglutamne, 2 - (2 - acet aﬁ%ﬂ%f“CQHwN ou’ifd Dc Sﬁisﬂﬁmg g%% yI) 50D,

7; 1 1; N, 10.40. J_l%‘,(g g% inate h %vmg| ke s

- propionyl - . [err] - anminobutyryl - D - |so ut am ne aV| ng anmelting
poi nt of 125-132C, 40 benzyl [béﬂiy]Z*a{:&iml}lo(?Gngﬁmq - batyiyhndl-dgoxy -a - D - -
40 Anal . Cal cd. for glmop msa%g : d1 lﬁlhlsg}ut dlga tm‘d

C 43.22; H6.14; N, au s1d gl - 8 i 2 q soglug:{ m hav?’ng a O -
yl)- D - propi gyl me 2 point df fi%e ]“—+6®3° (8 o meym;mdm&e)ng a 15

melting point of [err] -142C, [err] 45+ err. (10 ng/ m-, methanol); Anal.
Calcd. for [err] (576.57): C, 41.66; H, & "954 11972, Found: C41 92,

H 6.41; N 9.66, 50 By reveagnﬂ zvtoats’@ %#ﬁwggnlgs‘;gt fqe'agv bengy f”?’ 23 -0
-yl)- D propi onyl -y°; vw- B s With cﬁ%i‘chxbﬁ&ﬁl: U&M ?amamt nzyl
acetamido - 2 40 deoxy (berizyl- 9 I-waasmtdB--OZ- - B-p0 opﬂrm nlylmethyl - acy &X ei ny|40-

D - isoglutam ne, Zaluco(Dzranos l)- Dvaly B ?S"grg““a“b yl)
! 2B, - ’gcﬁgglﬁk/ﬁ@ %@% 885‘5&5%%{{:? (ontyl 2 |

- D - propionyl - 5%a eox

melting point of 148 ianoside! B]- O - v ﬁ-biiln 19-@ idD rmig e, 36
1,571,133 45 (12¢, n—2 X'=L.valyl, R?%= R‘-CH RL% aAnal . I cd. for. rr] 45
. n anner, su t| mg 1o of
(595.62): C 50.4 1 Il_%pn 0619:‘ lat:?:2| ith % ‘5%“]2 onlg’ou‘%gr 9 27,
2 - (2 - acetam do ydn h'&@&res ndidg cori{ o)mds Foﬂﬁtﬂ@(lﬂo - 5
L- tyrosyl - D - i sogl Iaf Hka m;mdnaanbsug:tmg malsttmchgm nequivhledt4&munt of - the y
(deconposi ti on§° 5compounds obtained in Example 9 for benzyl 2 - (benzyl 2 - acetamido - .2 - 50
deoxy - 6 - O - triphénylmethyl - a - D - glucopyrarosid - 3- O -y - D -
* propionyl - L - valyl - D - isoglutaminate there are obtamed the correspondmg-
i compounds of Formula (12C), representatlve of ‘which is, :
- : benzyl:2. ~.(benzyl 2 - acetamido. - - 0.~ acetyl - 2 deoxy 6 ,0 -

55 tnphenylmethyl -a-D- glucbpyranosld 3 20 - -yl)-- D-- propionyl.- L - 55
alanyl --D - isoglutaminate havmg a melting pomt of 91°——-93°C ()2 +72.1° (10

mg/ml, chloroform); : o
Anal.. Caled. fi HNO (95710) .C,61.77; H632 N, 5.85 '
alc or - s SO - . i
60 CubaN O Found: C,67.24: H,6.61; N;5.67. . 60



[err] +737 (5.0 mg/ M, nethanol), 2 - (2 - acetamdo - 2 - deoxy - D -

gl ucos -3-0 - yI) -D -propionyl - L - tryptophanyl - D isoglutamne, 2 -(2
acet anﬂ d deox\l D -r1| ucos -3-0 - ALI \- D -nr nhl nnvl - 10 L -

lysyl - D - |sogl ut am nei haV| ng a nelting p0| nt of 120-130C 10
(decogposition; [err] +47.4 (10 nmg/m, nethanol); Anal. Calcd. for [err] C,
45}% H 7.34; N, 12.14. Found: C, 45, 93; H, 7.33; N, 12.01, 15 2
- acetamdo - 2 -deoxy - D - glucos -3-0 -yl) - D - propi onylu 15 L
- ornygthyl -- D -isogl utanm ne, 215-716¥ acetam do - 2 - deoxy .- 3p - glucos -
3-0-yl) - D- propronyl L- qlnyl - D- |sog|utamne Z- (2 -

' K - |- 20 L
?‘Cﬁf 2‘,?: g; d leturtg)%a agﬁ; I2 (benzyl 2. %cetgmldoyl ) 0 acet l[?r Opl ony
eox - .
20 2 - (2B -Aeaioam-do '!’?3 crinals (1200 bt R iyt ORe bl D propiony - L
gl ¥t amR*=—QOCH,) sm?l(utnhnﬁ )4 acztne a 1& is-leated ama dm°€ untiF a die@xy - B3- gl ucos -

3 o - ylsplutionyis_ob 2 migutes) °&Fﬁlih contmDed foir 2 rrtlmram ne, 25.

2- (2 aGe b %Qﬁ tiol Q'Qé(ﬂm:g:: lyc mv% prec tat Opl Onyl '/25 L
art D_hlthatEﬂ with 20gh hllébfé;ldihmﬁ,et r- angiahc r&ﬁl : 01s-c lle'c UCOS 3-

trgfion vnt iethy ri¢ nvacqg giving gglyl@t -g(mmg - 2 - (02 - .

acet amd get 'ggﬁeg w:r;’ftﬂ)® ﬁa&h_ ~-BlysopyTs l% dopionyl - 30 | L

- prolyl R CHNQl:ut ani:ne, aV| ng -a melting- po ht s} -146C, [err] !

30 +34.0 (12n nlgderﬁngnmtshﬁﬂmhhg aAﬂ&hhxoxﬁahSCEquif/ﬂEnt[a?ﬁduht of 51%7 551): C, 47_ 11;

H 615%5; ¢qm Fwda%btam cﬁxan@le H7o0Enzy? ﬂaemiz Nacetinid ; 4 39 : 15 2 -(2

-acet am ety ler gmh éutam ate 5 %)y;?: e Q@ onyl - 35 L -

hydr oxypr !:pondlﬁ}, conip‘b slee‘ nﬂ@a(l WHeHR)! n oef 135-148C;, [err]

+ [eélq') (3 ‘rhghayl 2 -rfbtdzﬂnbl-{;etﬂmdo €2 - Oacmearmdo deoXy - adeDxy - D -glucos - 3

-Rlgsopyrapasidi-ohiy O~y - D varpgiensl - b a“l"ﬁ!ba?pa!s@?éﬂtﬁ@ﬂatﬂao 20 2 - (2
- acetamdo .- 2 -deoxy- - .D.- gﬁxngSB-O -yl). -propi.onyl - .40 L -
| eucyl - "By'r@&ﬁ@fr%ﬁ@ﬂ‘b&@ure%f Exahnp le” lO@th'I-,ﬁ{@ir% enzy?Z (bgﬁﬁéy - D-glucos - 3
-0 -yl acetaBldo om?@yl _a-t-DL g-lucb mnamys -O yt).-ltsoam?aﬁ@g.l ne, 2 - (2 -

v - utamgm t -

acet ggm c% r}_’ l[éﬁ ace 1do -4e téﬁl orge u-cgl?l]:;;y atrllt%::lm UD-_%FE?_P%EE onyI 42, -
- a - amﬁQ H?{; ]rl 3 L vaiy?o ﬁﬁ i mat (12D, - n= |€k—va.l
45 2 - ( 2R*=Ra<CH H.) usi Kr}lom hydrﬂ iigte&d of acktic a ydn&@) - D -
pr opi onylthere lis obttumds i [Denzyl 2ocacptamidgi -ne; O2- ac y:P_ 6 a0et am do-2 -,

- i
oo P gy 7 aryaf?o&.éa SoRBeiRn IR D -
Iyls;)asg:ir agl ﬂ? m: a{ll:er substjtu oichio I equwal&::t amol}l e SoaSE;?Zél ne. -2
. ropriate ' acylating age e -or

- (2 - a@eﬁ vdride there *gre - obd!am e cﬁrrespogﬂluc@wnpouﬂds of| Fom;':lrho)?lzrg)c D - propionyl - L

- phenyl al ady|like fannex s'daetpml i steichignetri¢ 2quivalenetamvigtoof: te - deoxy - D -
g| uc mponBlds o& ed_m Bg ¥y12 nzyl2 - aqstamlqog-r 58|- _ D 35 .
dace lucopyran yl) - propionyl Iyt
55 2 -(2 -
| soas par Qﬂigﬁiﬁ‘wmmate there are obtamed the correspondms:ompounds of Formula (12E). .
acet am do - - deoxy - D - -prop| onyl - L -
trypt ophanyl - D- |soaspara MMPEE 142 “acet am do -.'2 - deoxy -D -glucos
ltgon 3 nzyl 2~ (b¢ acetgndo X ﬁe 60 : 2 -
%g% anosn 1og
(2 B acet @1, L-v )|§q pygdm |ss OE,w'hmaEzpl On)AO 60 L

- ornit h)sblutlod])f-o wsﬂmaétﬁghﬁyande in 1300 of pyridine is added dropw1se over
1, 57 1, 1330 minutes. The resultant solution is stored at 0°C for 16 hours at whi'i tifne-1 nfl2 - acet ami do - 2

ethanol i ed and the mixt S evapgrate: e residue t _ -
- &Y obgmed t oned etweee'lr,l‘l IO'anIl of ¢ orofgD w‘ﬂ%"qm’m of *Water %r'lfsgl nyl D
| 503-5 par allonstorm phase is dried over magnesium sulfate and concentrated in vacuo,
giving 0.36 g of crude product which is purified by preparative thick-layer
chromatography_giving benzyl 2 - (benzyl 2- acetamldo 6 -0 - acetyl -2 - -
deoxy -a - D - glucopyranosnd.- 3-0-y)-D- proplonyl -L -valyl-D -
50 lsoglutammate (12F, n=2, X'=L-valyl, R’-—R‘—CH,. R’=—COCH,). 50
‘In like manner by substituting stoichiometric. equivalent amounts of the
appropriate acylating .agent (either. acid anhydride or acid chloride) for acetic 1
anhydride there are obtained the corresponding compounds of Formula (12F).
_ In like manner substltutmg a stoichiometric equivalent.,amount : of: the
55 compounds:- obtamed in- Example 8 for benzyl 2--(benzyl 2 - acetamido - 2 - .55
deoxy - @ - D - glucopyranosid - 3 - O - yl) - D - propionyl.- L -.valyl - D -
lsoglutammate there are obtained the compounds: of Formula (12F), representative

of which is,
benzyl 2 - (benzyl 2 - acetamido - 6 - O - acetyl -2 deoxy -a-D-
60 glucopyranosid - 3 - O - yl) - D - propionyl - L - alanyl - D - lsoglutammate 60

having a melting point of I96°—l98°C



2 - (2 - acetamdo -2 - deoxy - D- glucos - 3 - 0 - yl) - D- propionyl -
L - histidyl - D - isoasparagi ne, 5 2 2 acetam do -2 - deoxy -

D. - gl HEOS 2 I \ B pr npl nn\ll i 'nl it lel - D -

i soaspar agi ne, 2 - (2 - acetam do - “2* ¥ glucos - 3- 0 - yl) -

D - propionyl - L - glutamnyl - D --isoasparagine, 2 - (2 - acetam do - 2@

- deoxy -D - glucos - 3 - 0 - yl) - D- propionyl - 10 L - aspartyl-

D - isoasparagi ne, _ _ 10 2 - (2-
- acetamdo - _35- deoxy - D-gl ucos - 3 - 1571y:)3 -D - 'propi onyl - L - 35

asparaginyl - D - i1soasparagine, 2 - do o~ ~deoxy D - gI 'ucos

-3-0-yl) - D- prgpln 'f\XL o“bs roéjj lt[ﬁ nzﬁ s%@rta |ne
2 - (2 - acetami do pemylide O%Yde aJ %’y sid > Dp;grg -
15 L - hydr oxypr ol ylL ~ vaDI-D si enle n=2 X! LZva{yl sem%ofadeoxy

-D -gl ucos. -330- %{ pala um ,ce)r p lyst 15m euc d.lsm m}%ic ystifredat 2 - 5
(2 - glycolamdo - S Mo tl:)los i :;fygr tlo ot;ri s(::l( the sg@‘@g&
- eucy.l—‘- D - soglcuhﬁ\mr@eacetznnnlg gcetic Gleid G earm remo tida! #COS -
-0 - 2(; opi %ﬁ?ﬂy fqyr;‘?l tqtlzr;cylomr%lg%ellwn;:n[a 24—|4§b np'gmd wl'@pcezgi )c rﬁystthls

I coI am do - : err]10-
st - & o e e e LT eox]y -
D - glucos - 3 0 - §thus Bbtamqid’ \Glﬁle(ml;d is eollected by &Strlfugatlé nd @riyd carefl) ly*m

i sogl utam ne, ?5 (2vac 3%%:@ gﬁ gg@ issolvey i m ate?nd@nsé_gi%éa

. onto.
-propionyl - L - excha ere g gﬁi "ig"d o%‘h n IS E@t‘@’h )
deoxy - D - glucos the3‘rac ns cotit mmg req@ii‘éﬂmr&ﬂyt are po dand Iyo ilisedGY gil 200 y| - D
- isogl utanine, mg of 2 = (2 acetamido -2 - deoxy - glucos -3 - -D - praﬁotﬂrl - (2 -

gl ycol ami do - 3g- d iyl P ine § ~valpl, RpRishydray R*=CH,)
phenyl al anyl - Do - %{%% Bemng 35‘% "‘E% (g? °fﬁ"8%‘%“ “?j dlg 7o 'Bymbl ucaq
-3-0-y)-D -prop| onyI L - tyrosyl - -1 sogl ut am ne, ' -(2

-gl ycol ani do -2 - ded®§! I 35
- trypt ophanyl - D- i sodT[“}lffigj 3 %-"( %!OYJE ﬂol%rigéi]% %%){ by - D -
glucos-zS-O-yI)'- D-proplonyl - L-- |st|dl amne 2 -
(2 - glycolam &0 - - Intliéi@yanner(substigitibiC DS oichidmetfic equWaDentan{Bunt dPEIQﬁrhﬂtmé' - 40
L - glutanyl - D - mgqgigf d%tfm ﬁgample 7, for benzyl 2 - (benzyl 2 - acetamldo - 46 -

40 2 -(2 v glycol an g’g anosk °D'° 0p| onyl
0GP oty momﬁmm L e
glucos - 3 -0 391) do 21- deoxys{iAr-fghucos - D-OS ?LmaﬁbﬂenyMS 30

2 - (2 - glycol am d%szlewmll e éyzh'tamm '@!Vmswemnspm@of VO5—143°CpBht BAY - 45
L - asparaginyl - D ag1 Ut ,. 2 - (2 - glycolamdo - 2 - deoxy - D -
glucos - 3 -0 - yI)t\nalD- propionyl - L - prolyl-- D - isoglutamne, 2-(2
- glycol anmido - 2 - deoxfalcdior C.gHl &%, H3O (552.59)] )CE!ﬂsger).ﬁﬁ@n 110.180 L -
hydr oxyprolyl 33D - isoglutanine, Found: "C, 47.90; H,7.21; N,9.94, 35

50 2 - (2 - egCOI am.dg '(22acet d<Y2 . dpoxy %5 %gi:éos-? [o] gildo Y é‘oplora'l- xy- D.

u‘ﬁ'

propionyl- L - val yIL = isdleucyll SDASERLBGHINS benza
- glucos- 3 - 0 - 2%% w 1li 2 declb_xé.- lallighybs -3lEt)0 yn;to éussrap“igg)% havi ng
a nel ting poiny, of {0 utaminge | a‘"“‘;EH‘e ﬁﬁP?ﬁ‘ of 125°—132°
di et hyl f or mam de) ; ¥ 1;“? _tha?gn’ 485
Anal . Calcd. for [eIAm]al 590, 60): C, 48, 81: 49 N 49 Found C
48.87; H, 5.91; N, 9.3 aldd fwﬁonuH&.zazmwszs&) c@qgs g g% 848 .-3°-0 -
yl) -D -propionyl - 60 -60 5%{1“91 2% ne havi ng
a nelti ng poi nt of 154215(§C,acétﬁﬁlfi$ S 1&0@ (B '@t . 3RS hﬁlﬁ'olﬁ  propionyl -
45 L:- threonyl - D - isoglutamine, having a meltmg Domt of l26°—142°C [a] 25 45
+47.9° (10 mg/ml methanol) . e . :
. o Anal. ‘ L
S " Calcd. forC,,, ,,N,,o,, 3H,0(576 57) c 41.66:"H;6.99; N, 97'2. S
-Found: C 41 92, H 6.41; N,966
50 22 acetamldo 3. deoxy D glucos <3-0- yl) D proplonyl - '50,

L - methionyl. - D - 1soglutamme,_ .
2 - (2 - acetamido - 2 - deoxy - D: ‘glucos™-3 -0 - vl) = D proplonyl -
L - cysteinyl - D - isoglutamine,
2 - (2 - acetamido - 2 - deoxy - D - glucos -3 - O - y) -D - propxonyl -
55 L - phenylalanyl - D - isoglutamine, having a meltmg point of 140°—143°C [a]22 55
- +84.4° (5.9 mg/ml, methanol); _ , _ _ :



38 1,571, 133
38 Anal Cal cd. for [err] (627 64) C 49 76 H 6.90; N, 8.92. Found: C,
, -y . 3 -

0 - yI) - D - propionyl -5 L- pronI - D - |soglutamne haV|ng a

mel ting point of 167-176C, [err] +0.5 (6 5 ng/m, nethanol);- Anal. Calcd.

fgr ferr] (652.67): C, 47.84; H 6.79; N, 8.58. Found: C -47.69; H 5.86 N,

8 10 2 - (2 - benzamdo - 2 - deoxy- D - glucos - 3 Q- yl)
yr opi ony!l - 10 L - serwls574,193.- isoglutam ne, 2-(2 36

-t r oo Udcet amao - 2 -deoxy -D-glucos -3--0 yl) -D- propi onyl - L -

al anyl - Af 2 - deoxy - D -

gl ucos - 3 O- a?cﬁ%%’%?lﬂli@" %+H((?(c5;?§hg é'%) %g ;M%‘D - sogl ut am ne,

15 2 - (2- trlfluoroacetamdo--- - eox D.- glucos - - 0-yl)« D-

prop| onyl - a odlo- mmdeqx i s}tms . % g})é - Propidapl; Uroacet amdo - 2

dBoxy E M Eﬁe shoRlutamt ha>?<f§ eltipg Pt ohiA° °E°m"°§‘8? i - D-

i sogl utam ez. QO. acetamido - 2 2deox{ D Elﬂédio&yaoetyhm]ﬂomop?onyl deoxy - D —

-gl ucos -tryﬂtoph@yL--- |- lsongtamme,ZO propi onyl --L" - alanyl -

i sogéut aﬂz‘d ojﬁ:g{;g q@a "'%J::: el?l@p%%?gﬁ?ag@gpm g}ﬂ;d l(gor- [érzé] ] C,

(2 - neth X acetamdo - .----'.. eoxy - D -gI uos-=3---0 -yl) D -

propi onyl |€a[cd‘4“@11dzz ;NB,,- lmQﬂ(‘s’rEé}W @€45.83: H, é&uﬁ?woxyacet amdo - 2 -
deoxy - g ucos - 3’ y1) “Folnd: mmsony 3% N,lzoprol yl - D-

| SO utam xact - gl uc 3-0 -

yl )% D 1th1 B:Bf m:’o{y S os -3D Iyg ?uf"é?moﬁg ¥
30 2 - (2L ¥ deoﬁjﬁQDY- gludas g'-LGOS'l)' 13 progionyly! ) -D. - propionyl

- L - aI ainylargmyD-D -HS tummm ne having a_nelting point. of.150- [err] [err]

+[ ez(g] ‘{;f 1so ‘Ytl D‘H‘?ﬁm&e‘)ﬁ‘“cﬁtﬁap Q5 yl) - D - propionyl ‘Cal c for [err]
’2 (2 Ticethin

mdéoxy D glucos -32 (‘fognd D. Cpéb%,o;l.ﬁ 7: N, 9. 95,
(2 - aa pheaiylo D- - ﬁoglut - glucos - D - prop| onyI - L -

-yl)
val yl - lldﬁmufafm ‘IP Damq%ﬁg pdh D OPropiggYl A0 C -
(deseprS‘ff'éB i Jl”fé”fd’to,&ﬁ % 8Ufleas 98 9y L9Y IR - 40 25 2 -
(2 - caprLoa .. D - propionyl - 40
L - prolwlf -I]>2 a‘Ea Qlt-an‘:dl#@;)’ -2D 1412:05 éa&oa‘bn—db Pf°21°nyldeoxy D - gkucos
-3 -0 )a@ gin am“lf'- pSEhY og ULR L2 -(2 -
nyr et amdo E{%a %% @&uta&m?’ﬁﬂvmgoas“ é‘t’. i ~pemt ﬁaso_%oer g@ponyl 30 45 L
- al anyl #34 (12|mg1
45 2 - (2 ppallyri stam do - 2 - deoxy - D - ¢l ucos -3--0 - -yl) -D -propionyl- L
- valyl - D - Calsdl@rlﬁzmmeu HzO(S 72551 y €i 9t 1AnH dig755 N21&42deoxy - D -gl ucos -

3-0-yl) - propi chyl - Fgpnsk: /(. 47.085 H, 6405 5% It6ni ne, 2

- (235 nyr' St Qm(go acethmdonO)%oxy 1:)D GiePS3-- 3 - -D Y bopiokyi-- pr 0@5 onyl - 50
L - sery rog 8 -LDarrstgglatle)mﬂue- havixgt € meltiag point of ne't;xylseCD - gl ucos - 3 -
?décé'npsg;;‘?;gﬁ ff%ﬁ e hobs: Rt Parnaly il 22.P° 2 2; Lerr]
[erug (5 L paleat heo@ 45;- xﬂhcoa-132Q) l;nurm pfopiohdl.-31; b 5.99: N, |
1.11, BQleucyl -D- lsoasparagme, 571, 133. :

39 2-Q2- acetamldo 2 - deoxy D - glucos -3-0-yh- D proplonyl - '

L - isoleucyl - D - isoasparagine,
2 - (2 - acetamido -2 - deoxy D glucos -3-0- yI) D- proplonyl -
45 L - a - aminobutyryl - D - isoasparagine, 45
= (2 - acetamido - 2 - deoxy - D - glucos -3-0- yl) D.- proplonyl -
- threonyl - D - isoasparagine, . -
2 -(2 - acetamido - 2 - deoxy D - glucos -3- 0 yI) D proplonyl -
L - methionyl - D - isoasparagine,

50 2°- (2 - acetamido - 2 - 2 - deoxy - D - glucos - 3 - -yl - D - 50
propionyl - L - cysteinyl - D - |soasparagme, B o,
2 - (2 - acetamido - 2 - deoxy -glucos -3 -0 -yl) - D - propionyl -

L - phenylalanyl - D - 1soasparagme,
. 2-(2- acetamldo 2 -deoxy -D - glucos - 3 -0 - yl) D - proplonyl -
55 L - tyrosyl - D - isoasparagine, 55
- 2.2 - acetamldo 2 - deoxy - D - gluéos <3 - 0 yl) D - proplonyl -
L - tryptophanyl - D -‘isoasparagine,
. 2-(2- acetamndo 2 -deoxy - D - glucos -3-0- yl) D - propionyl -
. - lysyl - D - isoasparagine, . ._
60 - 2-(2- acetamldo 2 - deoxy - D - glucos - 3 O y) -D - proplonyl - 60
L - ornithyl - D - isoasparagine,



2 - acetamdo - 2 - deoxy - D- glucos - 3 - 0 - yl - acetyl - L - alanyl -
D - isoglutam ne having a nelting point of [err] (decorrposition)' [err] +
[err] ¢( ' '
43.55; H, 6. 50 N, 1 1.209. Found: C, 43.10; H 5, 90; N 10.94, 2 _acet ami do

- 2 - deoxy -D -glucos - 3 - O- yl - acetyl - L - valyl -D - |soglutamngg

having a melting point of 140-150C (deconposition); [err] + [err] (10
ng/ M, nethanol); 10 Anal . Calcd.. for [err]. (533. 54) C, 45.02; H,
6.99; N, 1l 5037Found C, 45. 15; H, 6.81; 1,81,130. 08 -2 -,acetamdo - 2.- 37
deoxy --D - glTUCTOS = E

having a nelting pOLntar yl ?¥Tld°3§§éﬁ%ﬂarﬂ g‘h_‘L%?s ‘Pn'dﬁm |:5P54ﬂ utlam e

S0as

i 4.

met hanol ) ; 2 - (2 - acetamido -2 - deoxy - D - glucos - 3 - 0 .yl} - D - propionyl -

15 - Anal. Cal cd. f..orhls[tléYIr]D (ﬁdsiaﬁﬁ)le. C, 46.06; H, 18 N, 10.23. Found:
C, 46.28; H 684; N, 2ostamidec et aeany - - 31“€R§0'x3y 0 1:!1) Bl-lré%myl 3 - 03-
| - tyl - L - OI ‘ﬁ mmaspara o _I$0 :

y acety acet’a Xy - lf Hllul:gsa-r? ng,- yl) D - propionyl -
20 2 - agetam do - 2 —-ghidgninyl - sogdpuﬁgiﬁe, 3 - yl - acetyl -L -a -am no

- butyryl -“® - isogl & af¥ ﬂ@ehmo aderay t-ith glperrt3 0P -193- RD4Feepignak r ] +

10 iSO agine, -
[err] (3 ng/ M’ met “;ﬁg ’ d rhersl. 4): &
42.45; H, 6.93: N, ﬂ,aagﬁmgl.égﬁ ido °""2D71§ﬁ£?% 632§ ’[r'ﬂ ? ”&‘%’3‘7"3?
acetam do -2 - -deox ZD-(% gaoataumlo 23 de@: Dy} glicacet yO ~y - Ds—em‘gﬂlon-yl D- .
i sogl ut am ne havi ng V i narasge: 132C, (deconmppsi ) ; [err
(5.6 g/ m, rrel[%hanoL) affxy r%y?%_lgoasdeoxynj) g:ucos ? 0t )('w D prop:lmT ]5
30 Calcd. for [err] (52)L,2(2 ycolamiddZ- 21 9deo b2ﬂucoNr3l@ 933) Eoumcbxon@] 42 67

H 6.49; N, 10.82, R -Val?l eDamseklﬁtamme,- deox

acetyl - L - tdyreonyl g'” xhaé nvgbucas rrglh ’é) pBl rPL'°‘B‘P“”h24- 20
[err] (deconpositi On) 21 ”s?ycg mldo - 2fL @d’oﬁﬂ b5 émJom-B methﬁnpl Jpropionyl -

35 Anal . Cal cd. forL[-esql ucﬂ: Il]: @ﬂptamneﬁ 73;: 10. 12 Found: C, .40.73; H,

5.80; N, 10.00- 2 - .ack bDﬂl"CgfuéoQ 9= ~prggionyl acet i
obut _
- L --methi OHYiS - 46‘ ﬂly:oy?émd? ugs % glucos -3 O - yl) -D - proplonyl - 25
40 2 - acetam do - -th eﬁptyD ioglutginine0s - - - acetyl L~
cysteinyl D - isog Ir[ l;?t slﬂsolamglgg}tlg nepay - DZ-SIIGPQE)XQ -D ol - Ql-m:@monyls - 0-
yl - acetyl - L phenyl i mm%‘ a a | t] i nt of
[err] -140C [mrr] 43 cysteinyl lyzgla ”}& B‘t ucop } os ﬁ) B - dr&gorgp
45 Anal. Calcd. for [eR¢] 2 ﬂﬁ:ﬂl :-E-dﬁ@y SID gl'bcoﬁ 340 N{l) 9D793m[ﬁimyhd C
50.54; H,.6.38; N, 91~¢4°he ke tgmipe, . deoxy. - <Dy Lu 0 - vyl
- acetyl - L - tyro§yltros Y“?;';:ﬂ?: ngﬁeé’f"ﬁt gm & sﬁ%w ng’q Ipl’?prﬁ"d‘ylpm nt of
153C (decorrpos35t|on) {ew-llglyto[aﬁﬁd”o] 2 - déaRly (B, &lﬁ@ﬂm m‘EilhaDO-lp)-qplonyl 40 35
1,571, 133 ‘L - tryptophanyl - D - isoglutamine, - tl do- 2- deoxy D
-gI ucos-3- -yl - Eet&; @1 gl%ﬁpkgmdﬁwoxz B- gl‘f"%g?u “aid )n -Propigngt 3ni do
-2 -deoxy -D -glucos -zé QiscblaniddCEL Yleoxy LD -gilcsys -0 By - DEG@bgiAN ne,

havi ng a nel ti49g poLntglulimﬂZED 1 3@@uaoineonposi tion); [err] + [err] 5 @5
ng/ M, meth an0|) -2 - glycolamldo 2 -deoxy -D - glucos 3-0-y)-D - promonyl - _
: ta 50, am
5 Anal . Calcd. for ferzzag?ggo?a li é:{x,BSD Jih?co;ﬁg o - y’h)’Z 64. propionyl -
: . yl -.D - isoglutamine, .
45 © . 2 .-(2 -glycolamido -2 - deoxy - D qucos -3- 0 yl) D proplonyl - 45

L - asparaginyl - D. - lsoglutamme, o
2-2- glycolamldo 2 - deoxy D glucos - 3 0 yl) D proplonyl -
L- prolyl - D - isoglutamine, :
- (2 - glycolamido .- 2 - deoxy - D - glucos S3 0 yl) D proplonyl -
50 L- hydroxyprolyl - D -isoglutamine, 50
_ . 2-2 - glycolamldg 2 - deoxy -D - glucos - 3 0 yl) D ptoplonyl -
v . L va]yl - D - isoasparagine, o
: 2:-(2 - benzamldo 2 - deoxy - D - glucos - 5.0 -] l) - D proplonyl -
L- . alanyl -D - 1soglutam1ne havmg a meltmg point of [50° ' 152°C [a] 3 +28.5°
55 (5. mg/ml, dlmethylformamlde) e e e 55

Anal. - I,
Calcd for C,.H“N.O,, 2H,o (590 60): C,48.81; H 6.49: N, 9.49.
. Found: C, 48, 87 H 591; N,9 32,

2 - (2 - benzamido - 2 deoxy D- glucos - 3_ - 0 y-D - proplonyl - 60
60 L -valyl - D -isoglutamine having a melting point of 154°—158°C; [a]3® +17.4° (4
' mg/ml, methanol), _ . _ _



Found: C, 44.56; H, 6.73; N, 12.08, 2 - acetamdo - 2 - deoxy - D - glucos
3-0- vyl acety - L - ornithyl - 10 D - isogl utam ne,

2—-—acetamdo—- 2 - deoxy - D - gluces - 3 - 0 -yl - acetyl - |

ginyl - D- isoglutamne, 2 - acetamdo - 2 - deoxy - D- glucos - 3 - 0
yl - acetyl - L - histidyl - D - isoglutam ne, 15 2 - acetam do
- -2 & deoxy -D -glucos -3 - O- yl - acetyl - L - dl utarryl - 15 D
i utam ne, 2 - acetamdo - 2 - deoxy - D - glucos - 3 -'0 - vyl acetyl
3sgl utamnyl - D - isoglutamne, 33 - acet amdo - 2 - deoxygg- I§J gl ucos
3= e”t“la = dbELyI — T ———aspartyr - D ibUg[ULdIIIIIE— '
202-ac KO3 Ico tyl - L -
aspar agi nyl. hb cq forgb“ngdm‘ 2ﬁPPO§6§2u,§ eé 49360“ 2& N, %x - D-glucos - 3
-0 - yI - acet -L- proly -D- |solutamne hawn amsltlng p0|nt.of

[err] zami er2r-]d lygos - 3 O - yl) o?
25 Ama ,g-la ;{f&‘."@]“ 't"'%‘é “"5%‘5“" "°‘A?Bgr?'57 “He E’Ag ngu ®10.54. Found: C
45. 50; H 10. 22, - acetamdo- 2 - deoxy- D - -glucos -~3 5 0 -
yl - acetydnal L - | ut ami ne havi-hg a

mel ti ng point Qﬂ“c"g@r?@g(&@eé&?ﬁégizf%on 27 8?0&@539 g 7 (10 mg/ nf,

met hanol ); Anal. Calcd. for [err] 565’ g‘g 3 *H, 6.59;- N 9. 90.
Found® C, L4226£§2 IH;anmEtB 2N dedx68D aﬂucos- - 21) memtoanhsdo - 20- deoxy - D
- glucos -L 8sery oglutagne; par agi ne having a
nel ting pcy“%;zarjgﬁ gﬂ@;@ﬁﬁg’(’ édgglm’?’l of gl[“’é’?r] +[oerryF 0.0 ny/n

met hanol ) Em.d{,erz].de&@(l g?),;m@; 20 00; yhi,- 1544 N, 11.20. 40
Found® C, w@-ml- “31y|79D Nsogmar@ge, 40 2- acet aﬁ1 dﬁ -15deoxy - D
-gl ucos - r6p|o p@g lds?ogfu o ox¥y1 D_- 5“°°S| s’oag’p gine, 2 - acetanido
- 2 eoy "y - 2- Giﬂu cetamido - éa “dewhy < Dacgwds-sLo |yf3>‘uCN|- - D- -
|soa§(§ar agurdstﬁqnynSL - seryl - D 2|seghaamham do - 2 --deoxy --D - glucos - 3 - 0 -

Cetyl Q- mido - 25 'dgoxy zﬁ %:et arf®do - 2 -
'deoxy pg?"eil: ok "2 Stg%ﬁ 's°%/‘f‘am‘“%t&‘8‘f'?ﬁa"‘%‘¥?“"a{’a% r‘.%"2 yryl .- D -
|soasparag4nae 2 - acetamido - 2 - deox - D.- glucos. - 3 - 0 - yl -acetyl
-L - seryl malcg@rc,onubggag%pé@s c 41.66; H,6.99; N,9.72.

50 2 - acetamdo- 2. - deoxy. 4142H6'(?N§/7]- acetyl - L -
threeqntyl - Dy s 2 ag. d 4 0 D - ucos,- .3 -
0 - y:Ip - aae@iiqnb'(llz gﬁ&vgﬁﬁgngﬁgdglm:ﬁfsﬁtso?spg??& ne (ba W D= 92’)5_' acetzam do
- 2 - deoxy 2-02- rg¢thmg:etan®0-02rdfbxw ‘Bceglygos -3 = Q:yslt)ellhyl - 55D -

i soaspar a@repienyl- dsoglutgmiriey o gl c 0 yI - acetyl -
- B@enwpr::?:ﬁb T%E?y ce! aglié%gﬁﬁ 9,& ﬁ glp%fof j" Q)S yﬁ D’

1,571, 133§‘ 2l -2 - caproan'ilc{o - deoxy - Dtglu;?{ig;ﬁﬁég??ylzf)z& la]wgggp o - 2 - deoxy -
D - glucog- =2 =B =Is “aml?c%t?t"ygame ng - 65 aragi ne, 2 -
acet am do @ ml ‘H@B‘Q{’"mﬁ“ ®.glucos - 3. 0 - yl - acetyl - L -

trypt opharm,lal D - isoasparagine, 5 - . 2 - acetamdo - 2 deoxy - D
-gl uges - -'O Cajdd. for€ gt yN,O, | Hzoysﬁym)- [C,48.75; He 753 %%r agi ne, 33 -

acetam do - 2 - deoxy - D - gl uco¥oundg C.43.18; ?1727 - L=- ornithyl -

2-(Q2- caproamldo 2 - deoxy - D - glucos -3 -0 <yl) - ‘D - propionyl: -
L - valyl - D - isoglutamine, having a melting -point of 138° 140°C
(decomposmon) [a)Z5 +46.5° (5 mg/ml, d1methylformam1de),

40 -(2 - caproamido - 2 - deoxy - D - glucos -3 - yl) D proplonyl - 40

L - prolyl - D - isoglutamine, o

2 > (2 - caproamido -2 - deoxy - D glucos -3- O yl) D - proplonyl -
L- seryl - D - isoglutamine, .

=(2 - myristamido -2 -deoxy -D - glucos - 3 O -y}) D proplonyl -

45 L alanyl - D - isoglutamine, 45
-2 -(2 - mynstamldo -2 - deoxy D - glucos -3 0 yl) <D - proplonyl -
- valyl - D - isoglutamine,

2-Q2- mynstamldo 2 -deoxy -D - glucos - 3 O - yl) D - proplonyl -
L - prolyl - D - isoglutamine, °
50 2 -(2 - myristamido -2 - deoxy D - glucos 3 0 yl) - D - propionyl - 50
L -seryl -D - lsoglutamme,
2 - acetamido -2 - deoxy - D - glucos -3 - 0 yl - acetyl - glycyl -D -
isoglutamine havmg a meltmg point of 134°C (decomposition); [al3® +24.7° (5
mg/ml methanol) . , S

55 'Anal - o o | L 55
: ' Calcd. for C,,H,,,N.O,, 2H, 0(500 48): C,40.80; H, 6.45; N,l 20 o
Found: C,41.31; H,599; N, 11.11,



D - isoasparagine, 2 - acetamdo -2 - deoxy - D- glucos - 3 - 0 -yl

-acetyl -L - argl nyI - 10 D - 1 soasparagi ne,
10 2 - acetamdo —2——deoxy—B—ghue0s 30—y acet L—
histidyl - D - isoasparagine, 2 - acetam do P deoxy - D - gI ucos - 3 -

O - yl - acetyl - L - glutanyl - D - isoasparagine, 15 2 - )
acetamdo - 2 - deoxy - D.- glucos - 3 - 0 - yl - acetyl - L - glutam nyI G’D
15 D - isoggparagine, 2 - acetamdo - 2 - deoxy -D - glucos - 3 - O -yl 3=

acetyl -L - aspartyl - D - isoasparagl ne, 1%mn, lggcetam do- 2. - deoxy - Djg

gI ucos - 3- 0= yT - acet 1a 2 as ara |n - i') - ﬁoaspara e,
20 2 - acet am1° : ? Y-ce Ly Bleny tyI

L- prolyl -D - | Soa%‘l\);ﬁ:ﬁo l‘fllr:;‘i) vmgace %]palo of légk"{ comgos 108 [a].g|+6% 6'd (§

0 - yl - <acetyl - oo der oxyprolyl - D - |soaspar agi ne, S _

-glycolamdo 2 - d % y 25

i sogl ut am ne, % - glycol, zﬂPﬂtfmgé ;i%?ﬁ‘t?e'o%y&"gﬁa)@) g% %0 & (1)%2 - 5

acetyl -sL calanyl - D -.isoglutamne having a mel'ting p0| n’t of 1"15- 140C;
[err] + [err] (5 rrg/mz mdmadml-; -dey -D - dlnetls -3 -O -yl -acetyl -L - -valyl -D -
30 Calcd. for [err] (51% Fpfaming a""@“ﬂ‘ﬂ“‘g@m‘ﬁ“@ ‘2?0 (F\Kd°‘1°l“p£§“°'!iﬁﬁhd+l3é 43. 09;

H 6.16; N, 10.82, 2 yCoegmme deoxy - gl ucos--- 3 -0 -yl -
acetyl - L - vu)yl Anf). - |soglutamne 35 . : 2 - g colamdo -2 -

0
deoxy D - glucos - 3 -. Galed.far CyHady@y - 1%H10(5I3éé4) | C,45.02; H 6 g { ut am ne,
2- glycol amido- 2- deoxy- D- glucos - 3- O- Foyn ya%ét"ﬁ 'I_Gsis’ai .L?

i sogl utam ne, 2 - gl yCol-aBitsifido -2 ~de@BOXD - gidlos -3l UG Q n-a&tyl Q.-IeW:yl-
acetyl - L - ﬁ{ D 4Boglutamiperhaning a ipeltiyg péint-of D33°—1957¢); (413t 16.85 (7 mg/ml 15
40 2 - glycol am do meﬂ‘amllieoxy - D- glucos - 3 - 0 - yl - acetyl - L -
seryl - D - isoglutagine, 2 - glycolanmdo -"2 - deoxy - D - gl ucos -3-0
-yl - acetyl - L - thr ealod.for-C,/H,;N,05 0RO &537.58), -€46.06; H, 7.18; W, 10.28! ycol ani do
- 2 - deoxy - D - glucos -3 -0 -yl -acetyl| Found: C4628 H.6845Nr{?€5t9h| onyl - D
- isoglutamne. 2 - glyc depx D 0, C acetyl
S L - cysteiny2o - DD-?;SQL ,uiﬁg,ér)n %e%e %) luc sar‘% 4 ‘_;’F fcety?’ L lSOMI.l(Bl

glucos - 3 - 0 - - &eet ido'L2 -d&Ry - D-ghh:@nyBaDa IaeetyD L-|as it ani ne.
50 2 - gl ycol ani do gltzgt;r{ll;l ; D:;yzlutaxgnq had;na@@'seltmggomtpf_l %,1—143°§€@%, F32.7°(3 -
tyrosyl -%.D i soglutam 5 gl gl ycol ami do.- 2- deoxy - D - glucos-- 3- 0
- yl- acetyl - L - tAmyiptop hanl - D - |soglutamne 55 2

gl ycol anmido - 25- deoxyCalc{)fOngJHﬁNsz2+3120(%7 S4)y/| C 42459193 NL10-42h| stidyRS -
55 D - isoglutamne, 2:- glycol an do - : C‘%ﬂ l&l%&o@ 10310 0-.yl-
acetyl - L - glutanyl s .Bretanki8®JbUldadiyne - aucosglsyml i eyt - Q-serﬁequ - D -
glucos’- 3 - O - vyl lsoglatamglhavmg_a meﬁﬁg point ofl Bﬂmdngdmposﬂihn) [uﬁbgl%aﬁrﬁ ne,

60 2 - glycol am do ™ - gl ucos - 3 - yl - - acetyl L -
aspartyl - D g5 isoglytam ne, 2 - gI ycoI amdo - 2 - deoxy - D - glucos - 363-
0 - yl- acetyl - L - aspa(lraa:g;lt‘myti:,,,H,‘,,‘,lﬁ}o-,2 mogﬂlmmmcgaz 19; H,429; N, 10.93. o
1,571, 133 .+ Foundp Q426‘gII§'c§dPaN11@62 2 -

deoxy - D - glucos '3 2 chtan¥1ho Za(a%x),‘l D - 'glucosprf)ldl yl - acetyl - L - threonyl -

- isoglutamine having a meltmg pomt of 124°—132°C (decomposition); [a]3®
35 +lS 7°% mg/ml methanol), . _ S o 35

Anal. '
Calcd for c,,H,,N. 12~ 24H,0 (553.54): . C,41.22; H,6.73; N; 10,12
Found: C, 4073 H 580 N, 1000

v 40 2 acetamldo 2 - deoxy D - glucos -3 O - yl -acetyl -L methlonyl -
: . D -.isoglutamine, :
S 2 - acetamido -2 - deoxy D - glucos - 3 O - yl - acetyl-- L cystemyl -
D. - isoglutamine, - - '

5 2 - acetamido - 2 - deoxy - -D - glucos - 3 -=-0 - yl - acetyl - L.-
phenylalanyl - D .- isoglutamine havmg a meltmg pomt of l36°—-140°C [a]”
45 +40.1° (5 mg/ml methanol) S 45
| L T e e

- Caled. for C;;HyN,0,; - H,0 (572:58): . C,50.34; H, 6§Z“i§x"§ﬁ9"
Found: ~C,30534: H,6.38: N,9.44,

2 - acetamldo 2. deoxy D - glucos -3-0-yl- acetyl -L- tyrosyl -
D --.isoglutamine, having a melting point of 153°C (decomposmon) [a]z5 +37.7° 50
(5.0 mg/ml, methanot):

50



D - isoglutamne, 2 - glycolamdo - 2 - deoxy - D- glucos - 3 -0 - yl -

acetyl - L - hydroxy - prolyl - D - isoglutam ne 5 2 - glycol am do
- 2 - r‘lnn\(\l =D -gl ucos 3 0 v acet yl aarmw 5D
isoasparagl ne, 2 - benzamdo - 2 - deoxy - D - gI ucos - 3 - 0 - yl - acetyl
- L alanyl - D - isoglutam ne having a nelting point of [err] - [err];

[ + [err] (5 my/m, , A net hanol ); 10 Anal . Calcd. for [err]

( 55): C,49.46; H 6.14; N, 10.03. Found: C,.48.87;, H, 6.20; N, Q 64, 2 -
benz%rido - 2 - deoxy - D- glua@s$i,1333 - 0 - yl - acetyl - L -4yalyl - D -

[ SOgTLIL am e Tavi n rting polnt - 149C err +13.8 (6 ng/m
15 yta sm%l %‘ [é\‘ﬁ”} 3064)"l |8L9’3 H 6.73; N,
9. 13. Foun ) ﬂl ,DN,gl&oiEis -0 - yleB&ﬂmIdOlysyIZD' deoxy - D -
gl ucos - Boglut@nine, ynhvmxmtlgllmg-pomt of 136°%+13B°C (d@@mpositidD); Iala‘fsd@O‘Ut arnine, =
- 20 25- ben@dﬁﬁ/ﬁbmﬂ?mheoxy D - gI ucos - 3-0- y| ~ acetyl -L -Zeryl -D -
i sogl ut anmAnd, ﬁ%’fd for5, 1}“5%19 uﬁms&sm 4483H 1 s{gg& -yl" -acetyl -
-phenyl - ala 12la i 2;‘(}[ % f 1 ur oacet am do - 2
deoxy - D - glucos - 3--0 -yl -~ ad: 4456LH65 aI anyl - D- \f
i sogl ut am nez Rcetantxdaftudemcdl aghwhs --3-20 ytleaceyd -D -orgithytos - 3 - 0 - yl -
acetl9l - 'IS%EH‘ mi- D - |sogl - tlrlfl acet a{n do 102 - deoxy
D - gl ucop, : Skl ndo yf - deet I Ehigs”: 38 AR e yl? A#3Y. " i sogl ut ani ne,
30 2- tri |U2)FG&€ﬁhd?dT1dOdeox2 -D degnxds =3 DO-- yyl- weetd -L 3msm£91- yl acetyl - L -
seryl - DD-- ns mm trlflursacetam do - - D - glucos -
3-18 - yp - E@@iﬁm - °‘15he|'Pyr%lP%?ﬁy ODV"ﬁ%‘éslgT'ut &‘r‘ﬁ%"% 15 2 -
met hoxyacet agil Udetam@io-- G€0¥dbxy -DD-- Gub0S 3-- &= W--acktyl = 1acetyl - L - 35
al anyl - E)usanmwbgm{amlmamhaw ng a nelting point of 96-114C, [err] +15..0
(10 g - Androxy AP calueqsgrd {@ra] - pestd -E3yaspagtyl 41, 9Q- H, 6. 66;

f 1sog utamin : C 4%099 H

02 - acetamldo -2 - deoxy -D- glucos - 3-- O - yl < acE@an.,

6 02 N 9as?>dragmyl ; a;ls%gld?m&e, me% hoxysacet iam do h - 01eloxyh- D - dl ucgs -
3 - 140 4 4 D -glugos. -3 sQqlyly Y -zr y oxyacetam o - 2
deo>§y Dlso%m@;egg vingza_m m_g %pfnt o Jgg E?ﬂ >[F9 _z Q8| ut am ne,

- Tret hoxyacet am do - ~deoxy - ' gI ucos -

_ m_il - -
el ¢ O vt %ﬁq?b?iﬁ*f r&sféwé"éﬁ“ﬁizé%%a?‘ o s

- caproam do - 2 - deoxy - D - glucos - - -acetyl - L - alanyl - 50

50 oﬁl"frg? L%]f?&r %gq%a : eq*?“gtq %“d‘mﬁ"ﬁ? ?’g’ gegg‘i“%% asi 2364’ (ﬂ mg/ T?’

l
N, 10.48. Found: C, - a"‘,’ 7.32; N, 10 28 55 o 2- caproamdo -2

i delo)(%/ Mﬁ%ﬁ'ﬁgc&w n%jﬂpéﬁggﬂ g i 5 29 3 (5 /m,
i sogl ut am ne 4t 12 +
di mgt hyl f ormam de); - : u'ﬁ 33 % r§§ E%QO] . 1, ggl 133

43 A¥al . Cal 2d acdttnnd@ erzr ]de(aﬁBODGE@IucoC- 3490 651 - bketyl .-84; alN;yl Q. 65:35
D - isoasparagine. avm%la melting point of 140°—145°C (decomposmon) [a]2
+18 4° (100 mg/ml met anol), .

—

Anal, ' B
: Calcd for C,,H,,N.O,, 2H20 (500 47) C 4079 H 6 44 N Il 20 C
40 Found: C4060 H579 ‘N, 1062 , 40
2. acetamldo 2 deoxy D - glucos 3.-0 -yl acetyl - valyl - D -
isoasparagine, .
2- acetamido - 2 deoxy D glucos -3- 0 vl - acetyl -L- leucyl -
D .- isoasparagine, - L =
45 2 - acetamido -2 - deoxy D- glucos - 3 O - yl - acetyl - L' - |soleucyl - ‘45
D -- isoasparagine, - - :
2 - acetamido -2 deoxy D glucos 3- O yl acetyl -L a .amino -
butyryl -~-D - lsoasparagme, < 2.
. 2. acetamido -2 - deoxy - D glucos -3- 0 —yl -acetyl - L seryl -D - '
50 isoasparagine, 50

2 - acetamido - 2 - deoxy - D - glucos - 3 - O - yl acetyl-L threonyl-
D - isoasparagine,
2 - acetam1do - 2 - deoxy - D - glucos - 3 - -0.- yl = acetyl - L
methionyl .- D - isoasparagine, -
55 2 - acetamldo 2 -deoxy -D - glucos - 3 O -yl -acetyl - L - cysteinyl - 55
D - isoasparagine,
2 - acetamxdo 2 - deoxy D - glucos - 3 0- yl --acetyl - L phenyl -
alanyl - D - isoasparagine,



Found: C, 50.06; H, 7.65; N, 9.70, 2 - caproamdo - 2 - deoxy - D - gluc
- 3-0-yl - acetyl - L - prolyl - 5 D - isogl utam ne,
52 - caproamido - 2 - deoxy - D - glucos - 3 - 0 - yl - acetyl - | - se

(O8]

rvl
P4

- D - isoglutamine, 2 - nyristamido = 2<-"deoxy - D- glucos -3 -0 - vyl
acetyl -L -alanyl- D - isoglutam ne, 10 ' -2 -nyristam do -2 -deoxy
-glucos 3 - 0 - yl acetyl -L -valyl - +10 D - isoglutamne, 2 -
nyristanictnf- 2 - deoxy - D - glucos - 3- 0O - yl - acetyl - L - prolyl
- isogluta

o)

2 - rryrlstamdo - 2 - deo,xg,y1133D- glucos - 3-0- yI - 41

acetyl - L - =seryr—%5 —TSoytutanr e, E
15 2 - nyristam do _lsoazc‘ﬂ@(‘.)‘ﬂe?/ 2 -geoxygy Decplucos 33 Q- y?“t)'l a&et‘VPsy -
phenyl - alanyl - SRQlabidyni ne, dory (D - oAR6S AN 0D = 3 - allBPXYL = o
gl ucos - .3 - 0 - yIn)yptopanyl -Unt-ysfoyépasagxhe, al anyl - D~ ISOP| ut am ne_havin
mel ting poi nt Sof 1259,%%2,25?,}’('@%0%93‘?’“' -dhy glugay - 3 - O [- gk rgeetyl Her ﬂaSY(é)ng/m
di met hyl f or mam de) ;™5™ acet’ ido - 2 - deoxy D lucos - #Qa60al.1 ﬁ%ﬂ for
[err] (524.54): C B5isdibatines. 32: R’ 10 88 ound L 45 82: . 6,82
10.55, 2 - %2 acet an dacetarfiido - @eclegxy- - D-—gllg:bucéso Bl-mtyyk)- aDzmylbutyr

1L4é 55(5 2\5/Laqrrg/ mp . Dlsoasp }tamdg "’hgl g‘g“’g’%‘ 'P‘g]p“?g‘g't' %ﬁ%& 45365,1

H 7.42; N, 9 82. Founrzl a&taﬂﬁﬂo@ﬁ debxy 7-. D5 glubs -B. 58,- yBOacetyl - L - gmtam)(l2 -

%a

]

acet am do - ;sggf’*‘f ’E@Zg 592 goarir B gy he o 1B i -, %

ng/ M, nethanol);

-hardebgr 1D -(ghRSs 59) O Gil -46etd /- L Irhspzmmg N, .

9.85. 35 -lsoasparasme, Found; C. 46.82; H, 6.89; N,
9.81, 2(?’5 2as fa%m*moas le‘:l‘;"é[e'opy -Blusos gl:ht(g- Y3 acetyl ] ]yl) ) 2@
butyryl - L seryl - 'ﬁi Ry, D = 1ot U8 Y QDL Aty H - fePKyD D
-glucos - 3 -0 -yl )soaspﬁ}agmé:)ut alanyl - D - isoglutam ne, 40 -

2 - (2 - glycol ani S'Pifé’- Dacet aragqym&: -Hhwos .3 7|9 --yh- a‘E%M'Yr';'I' L -
40 vaIyI - D 5giso d . XYelyeylD D -9 UCKS
- 3 - I)25 D -isoffiuta ;E% 2 pro q%&gglss)og éflar?\ ng gzycyl p -9l oA

- gl ycol am do - 2 - dedx\glyclamidg I dc-okoxy SD-- s!ltcosX ) O - of l% L alanyl -45
seryl - D - isoglut rﬂxsq utamme havmg a melting point of 115°—140 C [a] +10.3° (5 mg/ml,
O -

45 2 - (2 - acetam

Y. -deoxy - D -glucos -3 -0 -yl) =D - hexanoyl - L -

al anyl - D. 39509I"\J’E‘h ‘{E“ﬁraglg die}g brawl ng 9b lﬁ%gl(g,e olr5p05|: E)lron§0

[err] +57.4 (5 nmg/mM , 'Q309 H616
[err] (570.61): C, 46. 31 SQalFound

C 45.91; H 7.32 NS0 nﬂnezdf 22ac§?°"§1 B glugps - 3.0 o1 - af‘f“’l'lr .3

yl) - D -hexanspyl -L -2-\mcylhm1do|;)2-|d§ag'l O oghicoe- Hadi- ryg wetyénl-iagcypem of15
169-170C (decorrposuiagtnra)mne[ err '+56. 2 (5 /M, di methyl.formam de) ;
Anal . Calcd. for [err x> dsw43 H,81P°!§8' 3N, Og- 80 acety155LFound
C, 50.47; H, 7.72; % "”g“““ '
d . , J . 1 2% ﬁ olamido™-*2 - deoxy :D - ﬁlucos -3-0- y1 - acetyl -L-
1,571, 133 40 ammo butyry] - D - 1soglutamme, 2 - acetam d 2 - 40
deoxy - D - gl ucos - 211}‘018 - Beoxy hdX aplugds -3 - Oprxbl ybetyl -[}. - seryl -
i sogl ut am ne havi n )E gmzntdegj Iﬁ:r chJsdgcQ{rp SlaEét n_)L t[h?JoB P '+58. 8
(5 my/ni, di et hyl fmr. fe, y B4 Habbe h
2 - glycolamldo -2- deoxy - D - glucos - 3 - 0 yl - acetyl - L - 45
methionyl - D - lsoglutamme, ' :
2- glycolamldo - 2-deoxy- D - glucos - 3 - 0 = yl --acetyl - L -
© cysteinyl - D - isoglutamine, =~ :
2 - glyco amldo - 2- deoxy -D- glucos - 3 - O - yl - acetyl “- L -
. 50 phenylalanyl - D - isoglutamine, - - o 50
2 - glycolamldo 2 - deoxy D glucos -3-0- yl -acetyl - L tyrosy] -
D : isoglutamine, -
" 2 - glycolamido - 2 - deoxy - - glucos = 3 - 0 - yl - acetyl --L~-
. tryptophanyl - D - isoglutamine, - v :
.55 -2 - glycolamido - 2 -deoxy =D - glucos -3 - O -yl -acetyl -L hlstldyl - 55
: D - isoglutamine,
2 - glycolamido - 2 - deoxy - - glucos - 3 - o - yl - acetyl - L -
glutamyl - D - isoglutamine, ‘
2 -iglycolamido. - 2 - :deoxy - D - glucos - 3 - O ~:yl - acetyl - L -
60 glutaminyl - D - isoglutamine, .

2 - glycolamido -2 - deoxy D glucos -3 -0 -yl -acetyl -L -aspartyl -
D - isoglutamine, . _

2 - glycolamido - 2 - deoxy - D - glucos - 3 - O - yl - acetyl - L -
asparaginyl - D - lsoglutamme. R .



Anal . 5 Calcd. For [err] (596.65): C, 48.31; H, 7.43; N, 9. 39.
5 Found: C,48.35; H 7.02; N, 9.22, 2 -(2 -acetamdo -2 - deoxy -D -glucos -3
-0 -yl)--D -hexanoyl -L - seryl - D - isoglutamine - (2 - glycolamdo - 2

- deoxy - D- glucos - 3'- 0 - yl) - D- hexanoyl - 10 L - alanyl - D -
i sogl ut am ne, _ _ 10 2 - (2 -
ol amdo - 2 - deoxy - D- glucos - 3 - 0 - yl) - D- hexanoyl - L -

- D- isoglutamne, 2 - (2 - glycolamdo - 2 - deoxy - D - QJJcos- 3

yl) - D -hexanoyl - L qrst:)nq3 - D - isoglutamne, 15 42 2 - (2 -

gl ycd?am do. - 2 - _degwy—a-p e F———O—yt—B—hexanmoyt— 15 L -
seryl - D - Sﬁﬁoummrd&xy (02 gluds eBBad dol - acdtyl - Heaxylyl-- D - gl ucos - 3 -
-yl) -D Ddesmh ine, L - al any ut a |nganelt|ng poi nt
of [err] elrz(zjglmfgm %sdeﬁ’@'/n\) ghﬁc?r‘e’t%y(ﬁf L rT]d ? p‘&% (2
-acetam d glfi% SxyiCces.- gl&cosﬂs y(b)yr EhcedECBHQWnyI-L -5 20 valyl -
D - i sogl pt-asgasparagide,( 2 - acetam do - 2 - d cos - 3-0-yl) -

D - decanoyl2 ‘bgnzami | deoxyy a cgt alan et am do - 2 -
D ghx&gg aﬁ‘“{adnelt"?l‘ﬁmﬁgg ‘gecano ‘I[a]°L+-2-_&§ N

deoxy -

-1 sogl utameﬂﬁ '- g 25 2 - (2 -
gl ycr ami &gal- 2 - deox S, decanole - L -
alanyl - D - |§6'§1' lR'é-‘m)"'né“ 02 ﬁC{(éF?gusr? |%¢ﬁ§§m§%é ;gg%eoxy - D- glucos -
3 -0 -yl) -D-decanoyl - L - valy D Tsog utamnea”-' 2 - (2 -
gl ycol am d02- Benzamiideoxy - déoxy - §l uglvmm- 3 y1)- L paly canoyl - 30 L
- prolyl nﬂntammsd@wm anpeling point ?f2137g1"%?o¢ahl’iic§ ‘213§ (6 -Dt5 glucos - 3
-0 -W) - aned anoy| L - seryl - D - isoglutam-ne, _(2- acet am do- 2-
deoxy- D Angl ucos - ‘3 -0 - yl)-"D 35 - tetradecano l - L - alanyl - D -

i sogl ut am ne @aled. fog CaHadl @i erprb(6.§.-.6__ %g@ H’ﬁgg § ?’GBC (decomnposi tion);
[err] +39.2 (5 ny/ni, di net hyl f or f&nf'dey H(E antdo - 2 - deoxy -

D gl ucOS - B. yhsamidh)- 2 - &oxy euaﬂe@ancyio yL aceMHU prolsal i sogl utami ne, 2

- (220 acptaisoglivaming, - deoxy - D-- ly]{) | 40 &
tetradecalnsgx bengamidg) - 3| dpoxy - : g'P‘§’E)g|3ut°am¥l é‘cety sery .

40 2 - (2 ar%g‘té@ﬂlﬂg -2 -2deox3degx-yglucop 3-@ Uﬂosacetyﬁ Lophelwl) D -
tetradecam@ i - D L isogltamink, - - isoglutamne, 2 - glLycoI am do -2 -
deox®5 - D - 2 gltzifinyeacetagido - 2)- detw) - [Blucog ePré&iedbnaﬁﬁW‘ . D-

i sogl ut an?lﬁ'é"lllg%}l"”gl“tam‘ ( |ﬁCO 13893 =02 y1 -deayy- & - D- gI ucos- 3-0-
yl') - D - vaiyl -lfﬁﬂoacﬁﬁo Sy Zdeox)g % - D- |ysoglgé3%1am ne, 2 - (2 -

gl ycoI am do-2 2 triftiomayetamifo - 2 mus Deglu@S i 90-- yb- aﬁ%l"ra‘decanogd - L -

| §9 - y‘odyl fisqgt par a0
Slr;) - D - & %ﬁ‘%%% 2}. xie%f_y %'y§19+o§m3d09 |)gog| utgnl{ -D- 4 ucos

50 2- - aEettﬂlﬂIl etaﬁitdod-el)xydeexyD-Dglgllwos 3 -0 -01 -gbeyl - -oct adecanoyl - L

o e S B e T

.;.,cqfunsa“(ndeoxy - D-
gl ucos - m¥thimol)t octa ecanoyl - L - D - isogl utam ne,

55 2 -- (2 - acetam-do -: 2 - deoxy - D --glucos . 3= 0 yl)- D octadecanoyl

- L - proIA}'P ogl ut.am ( 4@g@tﬁrglﬁqu lz)—zgdeoxy D- gl ucos-
3-0- 451)- o(él?‘éddg’égﬁgﬁﬁ 61" ﬂFO§5%4Mﬁ 2gmgg|151;Q;gizutxn;am‘mne 60 40 2- (2-
gl ycol am do- 2- deoxy- D gl ucos-  3- -yl 60

oct adecanoy? - meLhOKY;g‘?‘EH p - Dde‘”‘YS(R;I'lﬂ“&ﬂ*i ’né 9 yl 2°°‘ylgl'ycol anido - 2 -

deoxy - DValhyPodsoshiale, | ) dedy - IPCRRERCANON! - 3t -laceryval ¥l - D -

i sogl ut am 1 < D - isoglutamine,
45 p?&y2 methoxgacetamldo 2 - deoxy D glucos -3- O yl - acetyl -L- 45 .
seryl - D - isoglutamine, .
2 - methoxyacetamxdo -2 - deoxy D glucos “ 3 0 yl - acetyl -L:-
phenylalanyl - D - isoglutamine, :
2 - caproamldo -2 .-deoxy -D - glucos -3-0-yl - acetyl - L - alanyl = )
50 D - isoglutamine having a melting pomt of 140°—l45°C [a]2® +36. 2° (5 mg/ml 50
dnmethylformamlde) _ .

Anal, " .
Calcd. for Czz 3,N.0,,(534 58) C 4

94 H, 7 N, 048
ound C,49 0 H, 2, N, 028, .
- 55 . 2 - caproamldo 2 deoxy - D glu - O -yl - acetyl -'L -wvalyl - 55

D - isoglutamine having’ a melting -point of I32°—134°C [a] 25 +29 3: (5 mg/ml
dimethylformamide);



45 1,571, 133

45 2- (2- glycolam do- 2- deoxy- D glucos- 3- 0- yl)- D octadecanoyl - L
- prolyl-D - isoglutamne and 7-_ (2- clvcolamdo- 2 - deoxy - D -
glucos- 3 - O - yI) - s P seryl - D- isoglutamne. 5 ._
In I'i ke manner substituting a stoi Chl orret ri:¢--equi val ent anount of the @

various 5 products from Exanple 10 for -benzyl .2 - (benzyl 2 - acetam do -
4,6 - 0 - (benzylidene - 2 - deoxy -a-D- glucopyranosid -3--0-ylp
- D- pr op| onyhs - L - val yI .D_- |sogl ut apa71ase there are obtained the 43 ‘
correspondi ng CoMpoT a?s of—ForTota \m

obt ai ned are: 10 - ety do- 2 -
deoxy - D - glucos -3 O@cd' &’8& ﬁT‘N" 2095806§)C Elsggg f};gﬁh‘fﬁ%ﬁn
i sogl ut am ne having a _nel ting, poi nt of 1650 168OC (‘deconposi tion); a] 25

+47.9 (10 ny/ ni, weﬁn&l@:yroam&ém 2 Cleowd: Dfrﬂlueperﬁ] Q5y16 myyl - - paglylon:  H,

mine,
6.29; N, 9.72.715 - caprogmido -2 - deoxy D - glucos 3.0 - yl FQU&% LC éeZylSS
H, 6. 50; &l 9.55, D-xsoglutanﬂ.ﬁ 2 - (4 6" - di 0 - ace acetam do - 2

- deoxy - D glucos f#ﬁa?lynstamqﬂ 32 - d@xy -Dpr glpiosnyl- O - lzl-acml yL --alaiyl--

i sogl ut am ne V|n oi nt 1 ec, Ay [err]
[err] (10 ng/l’i , ’[',%EEEE'&?)I 3 BQJXY B gl%z %(g ‘? grr‘? }%4!0 63)

C, 46. 87 H, 69. 2; N 8 -715yr|stam1d02-02 Fdenng - DC; glddps 93; - (H &l Qék,etyN-B 6)1qu12- - (4 6
- di -0 - acetyl- "586 deo
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propi onyl tetra cano\{'p-l %gery DI Mﬁ@ﬂ] ne, 2 - (4,6 - o Iauroyl - 2 -

acetanmi do - 2--(2 'amy l;;lmldo- 2- emsos D -3gluc@ - 3 - 050 YBO D- yI) ‘D -
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60 47 1,571, 133

47 2 - —6-_di 0 lauroyl - 2 . gl \/rnl ;\_m do - 2 - deoxy - D - glucos - 3

- O-yl) - D- propionyl -L-alanyl “"D*- isoglutanmine, 2 - (4,6 - di -
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propionyl - L - seryl - D - isoglutam ne; 5 ' 2 - (4,6 -di - O-
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- propionyl -44 - valyl D - |sogl ut amlrml 18 - (4 6.~ di - 0 - lauroyl 52

- trifl uoroacefa do .- - (Cos = plUpiUlel
- L - valyl - 6c§ﬁgla§£ﬁn§¥ﬁ?¥a 4 lsgi‘l"&xg le“wf au? oy{) 5 -

met hoxyacet ani do - onglycol ldo glauc —ﬁf) - gluco3 -30'0 -y|yl) -p -
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- D - propionyl - nzyhﬁéia Y12 IL fafrosid pr onylSI ear oyl
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(4,6 - di - stearo )ﬁ 0 A58l 0 tarad - ﬂ%x ]%;f 08 :
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propi onyl - 25 seryl2 (48 - di -i0; oag ﬁ1 meeta 0 -2 -deoxy - D -%l"GQF B:04 -02
-stearoyls - 2 - beﬂ ommgl % lsol! ,Sdeoxyg lucos 39. ¢) - D-
propionyl - L - va,llle— oploﬁyqzo gluta‘] e - Stearoyl -2- -
trifluor oacet am do - 2 -déoxdy - O -Dcetyg-llleglmolanmio-- - eoyy )D- gmncos p3 o onyl b
valyl - D - Ogl uxlhTEP pro. ln-y (-Aii'cﬁml!)ly - gly opogl ? éeox i cos -3.-0 - ?
met hoxyacet am do - 1 = D"5 onyl D‘L anyl - lﬁﬁ @lﬁamm }b )ﬁ15 :b

propionyl - L - va yI2 - (40 -di I @0Gicetyldl Nglycolamido -2 - deoxy 3D -Z;Iucos(43 60--di - O

- st | Y t Bt awropionyl - isogiutam D
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40 2 - (4,6 -pdi -, 05" _gi;;ce ! 1 2aduiuorgeeran %mzm- By 2 -glueosyt uco
3 - 0-yl) - % - propg Q{l r di y‘l)l- -metthyacét Zajﬂe&@:-]?-‘gluQ&ﬁ - ar -
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propionyl - L - ahd - (46D di - ] tu E}hré‘i yristagedo - Ee -deoxy - P i{"!@’ﬁ 3- 9 - O-
behenoyl - 2 4 ace¥ d(mepl?ny %ﬁgune, d%oxy D glucos453 % yl) 4 D
- propi onyl L - f@pt P - pro onyll &ogbalmam n@spglﬁtam behenoyl -2 -
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valyl - B - isogl uth p’° dony 'ﬁltw ::‘:n ONdoxy B by Colgm do - -
-deoxy - D - @l ucogy gﬁxplonyl O~ %ﬂ@l s rsoﬁhi’tﬁﬂh@'ﬂ mg'a lnettmﬁ)lbeilny bf - DSO
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deoxy - D - _ y) - D - propionyl - L - valyl - D - isoglutamine,
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6 - O - stearoyl - 2 - glycolamido - 2 deoxy D glucos -3 0 yl -
acetyl - L - phenylalanyl - D - isoglutamine, - :

-45 6 e 0 -stearoyl - 2 - benzamido.-.2 - deoxy D glucos -,3 O yI - 45
acetyl --L - alanyl --D - 1soglutamme, e
6 - 0 - stearoyl - 2 - tnfluoroacetamldo 2 deoxy D glucos e 3 0 -
yl - acetyl - L - alanyl - D - isoglutamine,
6-0- stearoyl -2 - methoxyacetamldo 2 - deoxy D- glucos -3.0-

-50 yl -.acetyl - L - alanyl - D - isoglutamine, .. 50
. 6 -0 stearoyl --2.- myristamido - 2 - deoxy D glucos - 3 O - yl -
acetyl - L’- alanyl - D',- isoglutamine,
6:-0 - behenoyl - 2'- acetamido - 2 deoxy D glucos -3- O yl -
' acetyl - L - alanyl.- D - isoglutamine, = .
) 55 6.~ O - behenoyl - 2 - acétamido - 2 - deoxy D glucos - 3 O - yI - 55
acetyl ‘L - valyl - D'_- xsoglutamme, .
. 6.-0.- behenoyl -2 acetamldo - 2 deoxy D glucos -3- O y] -
acetyl - L - prolyt - D - 1soglutam1ne,:-
. 6.0 e'beh'eno'yl - 2 - acetamido -.2 - deoxy D glucos --3 0 y] -
60 acetyl - L -seryl - D - 1soglutam1ne, 60
- 6-0 - behenoyl --2 - acetamido - 2 - deoxy D glucos - 3 0 yl -
acetyl - L --phénylalanyl - D - isoglutamine,
. 6-0- behenoyl - 2 - glycolamido - 2 - deoxy D glucos -3- O yl -
acetyl - L alanyl - D - lsoglutammc, ‘ _ _



acetyl - L - phenylalanyl - D - isoglutamne, 35 6 - O- stearoyl -
2 - glycolamdo - 2 - deoxy - D- glucos -3 -O-yI - 35 acetyl - L -

D glucos - 3 - O yI acetyl - L- valyl - D-- |soglutamne 6 - O-
royl - 2 - glycolamdo - 2 - deoxy - D - glucos -3 -0 - yl - 40

- - prolyl - D - isoglutam ne,

O - stearoyl - 2 glycolam do -2 -deoxy -D -glucos - 3- O -yl -
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- al anyl aceQI -U Sﬂﬂ - isoglutamine, - 5076 = O -
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deox Dggeipo gfa,f;}°§5g W O 2. qeoxy 1P glycos - < 0 1 ¥hyy) ut aline, 6 -0 -
behenoyl - 0acpé Q@ - t---- ozyd DgJ ga;s‘ 330 - 60
acetyl - #.cetylsér-ydlanleD- lsa mr:tlmam COQ 8 Q
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stiﬁ am I_bet-flp nﬁeﬁgg}d o a‘é(gs?gt#t,@rn o glﬁ?ég b@hegl(')_\/al ;inyl . -
i sogl ut an;cg%- g{osg zo}- zg?éztafmdo - 2°--‘deoxy - glucos - 3 -0-yl1- 571, 133
70 655 O h st 99 gty d ox1 - Igco - acetyl
- L - val atetyt - D -phlenzo amnieoghﬁammége Yoe %u‘fo 2:9 gcol am%ﬂ% -2z- |
deoxy - eﬁé%)ugosbeﬁﬁylm wlycolaageet-yz dedzy l?)rczluyd:s -3 Do yisog| ut am ne, 5
6 -O- Db v

-3-0 - - 5
acetyd - deetyl SEI alyfoy _,s'i'%%%ﬂdgrﬁ%edeoéy >% gBB%she# 315 o) ?}@/col ani do
-2- deox - 6Do Obenonyb - 23- gl}colyimdo -az:etigdxy D .- glupdssenyLaj atyd

i sogl ut ani°f

l-D in - - -
ok i aﬁ a&ﬁ%g’“"m g2 - o M oghend o oot~ 09000 S

- isogluta
10 6 35 O - Nolenzoyl 2 fcb mr-ozaceéoam ay. glu@oS' jiE@(‘yyr D.- 3' ueos - 3 -
O- yl - @e@t phEnylalwla lsogmtammcsogl utamne, 6 - O - behenoyl - 2 -
met hoxyac&f,@ﬁ ﬁ - ben f::l‘lg 2g ds08%- D 3gluggs - 1 O.- eet yl - L - alanyl
- D- iIsog nzoyl1 -tnﬂuoroa tanio - @eh@ﬂ?le [gl%cos W[bSt am do -2 -deoxy
- D 40 gl LudesacetyIB- L -@lanyl\-| D~ lsoglufhﬁmacetg D - isogutam ne, 6
- O- bengo - O -penzoyly gmhaeacetazmdo oxgoxy -[p - Eb'PQFc-o% o -3 - 0- yl -
' I BN - alan IsoRi éﬂ"g enzo - acetanmido - 2
acet yl - zoyl y% g il eox? 'D {;l'ur& .f_ H %11
- deoxy acElyl- D! -utagt - 1sogﬁtam1 - | y| - D-
i Sognijt am nfo the us% of techmques well- knownl1 to those skllled in the art orf g‘arﬂﬂxlyﬁl(:?g\’O bﬁnzoy| - 2.
acetanmid o % g&ﬁ%“ ompg @3@5 ormula:(19y ol yl - D -
i sogl ut acnﬁane e 9&% be s? the'in “"td aLr%f"do gm’ é’(‘isx - -glucos 3 - O -
yl - acetyl - L -—seryl D - EXAgIPm.Eam ne,: Lo 6 - O -
benzo - 2 The am@mnﬁimm ﬂseddemsgsofmpggdﬂmaﬂh&yros@: ancyloe ug Of 25 acetyl
{bow seru @©r ogilhumin Wlxwrez - dPycol am do -
2 d ﬁe %t e dose Ieve s per gumea pig shown in the
eoxy T. dls Ived sal L and emulslf' ed with ai equal volurhe of : -
Freund’s lncomplete Adjuvant (FIA). Groups of ten guinea pigs are used for each
test compound unless othérwise noted, and each' guineéa pig is injécted with 0.1 ml : : >
55 of the above emulsion, subcutaneously, in the huchal region. In all assays a control 55
: group is given the antigen mixture above: emulsified with ‘FIA, and in the vast
majority of assays the test compound is also compared t02 - (2 vacetamido = 2 -
deoxy - D - glucos -3 -0 -yl) - proplonyl ---_ -alanyl -D - 1soglutamme
“under the same conditions. : '
60 After 14 days, .all animals.are skm tested usmg 25 pg arsamhc tyrosme 60

comugated to either BSA or ovalbumin (BSA is.used in thls test when ovalbumin is
~present in the antigen mixture and vice versa) which is given in-0.1 ml saline
.intradermally in the flanks of the animals. The: potencnes of the test compounds in

. stimulating the delayed hypersensitivity reaction to arsanilic tyrosine are then



acetyl - L - alanyl - D - isoglutamne, 6-O - benzoyl - 2-glycolamdo -2 -
deoxy - D - glucos - 3 -O0- yl - 30 acetyl - L - valyl - D -
i Sog| ut-a Ae- — 306 @) hnl’l?n\JIJ == 2

- glycolam do - 2- deoxy -D - gl ucos %yl - acetyl - L - prolyl - D -
i soglutamne, 6 - O - benzoyl - 2 - gl yc m.do - 2 - deoxy - D - glucos -
3- 0-yl - acetyl - L - seryl -D-lsoglutamne 35 6 - O - .
benzoyl - 2 - glycolamdo - 2 - deoxy - D - gfucos - 3 - O- yl - 35 8/4
acetyl - L~ phenyl al anyl - D - isogl ut am5ap1336 - O - benzoyl - 2 - 73
benzam do - 27- UEOXYy - D - gructos =3 - y—t—atanyt—">—
i soglutanine, 6 - O - benzoyl -2 - trl?‘l\ﬁbﬁé‘é’@bl am do - 2 - deoxy - D -
glucos - 3 - O- 40 yl -.dcetyl - L - alanyl - [AveraggBefeaeyani ne,

40 6 -0 -« benzoyl - 2 - msthoxyacet am do - %’“M&' #Column 2 gCQlerosL 3-0-
yl - acetyl -4 - alanyl - D - i'sogl ut am ney ﬁeﬁ"gng L?’::Esg io | - 2 -
myristam do - 2 -deoxy - glucos- 3 -0 - y tivitg tmty - D3

i sogl ut ard ng. - 45 - By the use of. techni quas WeII keown to fo ose

skilled in e art of é:%rgogydr ate 45 Ppenmi gilic andPioteimar t Peatdimr by
crystal lizatig, thg,g ﬂﬁgu ds of Formul# ( 13yrbig g/ ofAntiEsd | Antifien] e
separated into the y2hdiawidhml [err] and [err]anomers, EXAVPLE 16 The 10
antigen m xture useddetoxanmghtc&-z;f 20 [err] of arsanilic tyrosine and :
100[err] of 50 pr tY l‘f’elpmﬂrer bovi ne serum al buni n (BSA) .or oval buni n].
The antigen mxture g ﬁethe conpoundg,to be fested, 6.8 t he lg se Ievel S
per gui-nea pig shom464a:-01 e Tabl e bel ow, are di'ssol veé n sali and

emul sified with an eegteabyl\?aicetae of Freund' s | nconpl ete Adj uvant (FIA).

G oups of ten guine Pﬁ’s,do%(j”é?)used for each test corrpound unl ess” ot herw se
not ed, and eapd gui aplmyguaﬁnﬂm ected with 0.1 nmt-55 - of the: above 20
emul si on, subcut aneonadoylutamtnet e. nuchal 7egion.74 n all 1ggsays qsqontrol 55
group is given the érﬁ‘ asetyhd-xt ure above enulsifi.ed w'th FI'A and in the:
vast majority of as Sy g%dq%’g’t corrpound is: aI SO corrpared to 2 --(2 -
acetam.de - 225 deo 1-Lvalyidd-ucos - - - yl) = propionyl L -

al anyl -~ D - isogl utnmgfly innder. t he samsgcondl 14. pns 6(331"' 72 After 142
days, all animals are skin tested usi f arsanilic tyrosine 60
conjugated to either B Qioeliad bum: ni}?‘ﬁéies[t% 1:?}s’leed in this test when

oval bumin is present ‘?nvtellﬁirfﬂtnb%ﬁ Hixture and vice versa) which is gi ven,
Mtwentot

in 0.1 nl sal8he intrabaess nky 81K 30 dgggeofa&nj | Scetamilfy PPL ENCisgS
of the test- corrpounds feoxy t i Pyl sledomg ?th(O eleyl)a-?}ébd- bwbhﬁgﬁﬁl tedlMiyt ypg)eact |3§n

to arsanilic tyrosine, prlutamigg, 73

1 571 133 . otency relatlve to FIA 73 TABLE ( Cont ) Aver age
Pot ency[err] §§ol um 1" Ttﬁ?:fﬂ?hx':_ sponse,, Ay f m c tr rrelgl;lgl@dlaa YSt'l:!thf;ls.
. ns w
Hypersensi- ' Hyper sengga o{&lﬁe{e tﬁﬁa unds give s results in ‘a In%- i g:ée g}TI trésto
to - t o Dose. . Aindanirebsi to poten é@éoﬁipﬂted by t n& thé g u average.
Tyr osi ne Anti gen - tlt;qggfm ! say J)(;lt;nd t& the (ate rﬁ:?tltfe% HecHIn| contro}gtoup in.
[err] 40 " compounds. as follows vei'n eredore eggeszo the fost.
deoxy- D- gl ucos- 3- O | deoky PIIPP! ity = ;rL_e‘oaT Vh-th & pmpl é(,g‘ ﬁ"%@ﬂhﬁt gine
[err] 17. 0 1sog1t@ar@ne from a largbllll@ber of asidys 3 I?!‘- étér 4 Iamﬁhe potency of
_o_ _ !f&gl _tig: vajug of one by multiplyin
oct a_noyl | 2La;ft a | - m d SQ'EW the est. compoun: &ahﬂ%we to. %{Qe potencyy of 2 l-”("2!5 .
propi onyl - L- aasanyl - acetamldo 2.- deoxy - D - glucos - 3 - O - rgpionyl - L - 5-
20 D-isogl utam ne ?zlanyl -tD -dlsoglt{tf‘rimnd in gme sz;me7a.sﬁy by, the media%p tency of 2 - 18 o
: acetamido eox -3. -L -
N alanyl -D - 1soglutam1ney o gucos yl) proplonyl L
| _, EXAMPLE ., .
50 A. 48 Dogs were divided mto groups and’ moculated with the amounts of . 50

1 compound (per knlogram of body welght) as shown m the followmg Table:



4,6-di - O acetyl - 2- acet am do- 2- deoxy-D- gl ucosyl -3-Oyl - 25.
acetyl L-val yl -
25 |ouU= Utulllllb [C"""'] i 14 1 131 7 D

Footnotes to Table a 0.1 [err] dose. b Five animals in test group. 30

Potency relative to potency of a 20 pg dose of 2 - (2 acetamdo - 2 -

30/degxy - D - glucos - 3 - O-yl)- D- propionyl - L - alanyl - D -

[ Mtam ne d Potency relative.to FIA. The actual. response, whether.'it be
test or humoral antibody,sgynshesis, 35 to FIA i s ex¥renely

var i . or the
t est corrpounds given in FIA Thl'EABieEsuIts in a high degree of randommess to
pot enci es conput ed by tak2- Xrdeoty- ent oﬂ-atdml@féﬂecge titre of the test
conpound tq}t he a}(ler age t| ﬁﬁl “FI A cont‘?‘%i €O |n the same assay.
W have them‘f re[yog cuI ate s%E ﬁ enci es of° h _

conpounds as if ol | ows: tho@wg pot ency of 2 le(2 - acet am do - 2 - 40
deoxy - D - @l ucos 4 3-0GI)I-D-proplon['-L-.aIanyI-D- .

i sogl ut am ne,f rom atlar ge nu of assays is term ned and the hét ency of

“the foest conmgound is relat ed3go,,gFI A havi ng thenwal ue of ‘one by foul tiplying
the potency 6f the 4est corerund relative to thSGO;potency of 2 - (2 - 45
acet am do - - deoj<y - D - lucos - 3- 0- yPOeE 5 .propionyl - L -

45 al anyl - - isogl utam neNnn t he sanme assayyg ,)@gt he medi an pot.ency of 2
(2 -15acetam do - 2 4 deoxy -ND - glucos - 3 - @dpgyl)- D - propsonyl - L -
al anyl - D - lilsogl uBami ne. ENAMPLE 17 50 Nil A, 48 Dogs: were divi ded
into groups q,g résﬂ@%@ﬁseﬂﬂ&%sth t he amount's of ‘50 conpound (per kil ogram

of body wei ) Alla$ tHelioRyin Glodph @ ahd2 hridivo of the Bbge in Gmu34 showed
1, 571, 133 severe depression, excessive salivation and vomiting. 74 TABLE 2- ac et am dq- 2- deoxy-

pGrou hrqugh 11 showed .

2 octlan o AT gg"%ms Lps G rqueh L o B IRy |- Broup Mo,
of ﬁlg econtrols)dxa%%-if STl ulﬁfoﬁ itchihg)of theeye  NO.. -Dogs
I sogl ut amnfiLcles, whxch may havelb‘a rLidbaithrit @ymptom since all ‘of theEdOst hdving - 4
[err this symptom were fronpthe sgme litter (and/caged together duri ¢ feshy nl N
Ni | % B, Seven cats were ?ﬂéﬂ téﬁ ups and inoculated with the am nlts 4{ 25 . 4*
9I6 ['er ‘1 compounds (per kilogram ; t) as shown 15n the followmg Ta ferr]
Nil 6 4 | TABLE o .
10 7 4 cetamldo-z-deoxy- 2-acetam1d -%—? 4

g _ ucos-3-0-yl)-D-pro- -, . .D-glucoss3:
Ni | 30 Group - No of éﬁ)ﬁ |-Lslanyl-D- & . aeetyl-L-alany 30
lerr] 15 - ~No - 1Qats - disoglutamine . Ni | 1soglutamme [err ]
15 11 3 Ni | 1500pg Ni N'I' The results were as

follows: (a) %\II of 3‘the dogsﬂ}n Groups 1 and* 21 d‘gtwo of the dogs in G oup
3 shovved severe: depreSS| on excessrve sal i vatlon and vomt| ng. 20 -

(b) fbne of sveter#s Q h 11 shovie tf evere $§nptons
20 descri lB 1o u l%m gés r’rk ha lapﬁf @oacﬂ:a gﬁlp 6, one dog in
G oup 7 aE QliBi‘st hlhﬂd ﬁﬁbB ih Ehmmﬁ rirfg 1 PedigiSCi cul ation
(twitchi n@pllawfingt ti'e oi lal mmmhsespd \Wiarihia, disabe;:aineehpmsealaedrant -synpt om

sincé’ al | “b‘fmg % &gﬁ é_.og‘mg"émg% S}ﬁ‘("ﬂi‘}ﬂé’ﬂ?‘g%ne 4Ptter (and

caged t ogghieian enhom.spo Suryere divided into
gr oups angost-inocul tivi eetmadl ﬁbrm mpounds (per kil ogram of

( I srin wxu tion. They
. bodg“%\ﬁ Ie? gﬁdsﬁ%%i%gﬁ turn1b gupf%‘ EF%] 53 ée(s)&ey ea%% Iy, and all 45°

IIS rem

(c) The cat in Group 3 (the control) remamed normal throughout the test.
- EXAMPLE 18 ‘
) _ o Acute Tox:cnty Study m Mlce D .
50 Protocol S ' .50 7

The test substance was dlssolved or umformly suspended inan aqueous vehlcle
containing 0.9% sodium chloride, 0.5% sodium carboxymethylcellulose‘ 0.4%
polysorbate-80 and 0.9% benzyl alcohol. The concentration is adjusted so that the
indicated dose can be administered in a volume of 10 ml/kg body welght. The test _

55 substance is then injected subcutaneously (s.c.) into groups of six male Swiss- 55
: Webster mice at a dose of 60 mg/kg body weight and the animals are observed daily
for mortality for a period of 21 days. A control group of mice receiving no drug is
simultaneously examined. As can be seen from the accompanying Table, all of the
compounds tested showed LDy, values greater than 60 mg/kg body weight. This

60 particular dose was selected since it corresponds to roughly 30 times that necessary 60



D gl ucos-3-0-yl)-D pro- D gl ucos-3"0Cyl - 30 G oup No. of

pi onyl - L-al anyI -D acetyl -L-al anyl - D 30 No. Cat S
i sogl ut ahr‘ne . i sogt , 3 e :
Nil 2 3 Ni | [err] 3 1

Ni | , Nil 35 The:results were as follows:

35 (a) Al of the cats in Goup | vomted 4-6 tinmes over a period of 2-5. @
hours postginocul ation. Initial vonmitus was a dark fluid and later it ~'_" :
became a clearifroth after the stomach hadsenpgied. All aninals had 75
di arrhea during the FOl. TOW Ng .LNe. | rera VO 1Ty —ant .
di arrhea, ani mals b&g@% Eance a%megr{'&piff? sitivity Lﬁ?aeﬂ‘ﬁt’ atingngriibodyoleels an

f orepaws becane matted:wth; sallva and vomitus . .-40.renmai ned hangi ng from
their noiths. Food was refused when offeﬂeﬁl TA oPl terrperatures eI evat ed
to a peak of [®rr] seshgoul®urs post-in ati ho

post-inocul ation - &bhtr@ni nal s had retur‘F-ye;;}%t to . ngrnal R%z% thsf t"Wé‘gcat§
in Goup 2 gemi ned( metmlldom%l | ow ng i nocul ati on They 45 - contl nued to
play, clinb the wal Iz {)_m on pge, . westle, eat normally, and all: 45
physi ol ogi cal 1¢ unct i L gﬁa Hed normal . (c) The cat in Goup 3 (the
control) remained n(xhlmimd hroughout the tegst. EYAMPLE 1S Acutoe =T0"x'i"g6..ty 10

Study in Mce 50 2'(2' ;
50 The test substan o gﬁi sl ved or uni fornly suspended in- an aqueous
vehi cl e contal%i ng @-8%spdi um chl ori de, 0.5% sodi um

car boxynet hyl cel | u @ﬁgeluta@m#% pol ysor bat e680 andg0. 9% pgnzyl gl cohol>60 The15
concentration is af d -lu hat the indicated dose can be admnistered in
a volunme of 10 m/ke. gwfd ht. The test 55, substance is th.en _
injected subc?t aneom,sd-gmn ebutyryl- i nto groups of six male Swi ss- 55 \\ebstier
m ce at a dose of ' dy weight af@ the ani nal scare; oloservegmial I%P
for nortality for adgﬁ—ﬁ g' 1321 days.. A control group of nice receiving ng.
drug is sinmul taneousj.gr)-lmp oad. As can be seen fromthe acconpanying
Tabl e, afl of2%he cé emrﬂ@-tested showed [err] val ues greater than 60
ng/ kg body wei ght. 5 acet !g particul &0 dose ﬁ/as sebect ed 9i nce [>50
corresponds to roug (y(_iﬁglf oggs that necessary 60 75 ..
1,571, 133 : O-yl)-D-propionyl- 75 to elicit enhanced deI ayed
hyper sensitiviky anélf myd,q!ﬁnalt-lphg ant:i body | evel s as described.in"the-
Exanpl es. TABLE Dog8° _mt e of ©ONo. of  [&fr] 50 - >6mrrpo19nd
ng/ kg . mce ROUdédry-D-glgcdb-Bs rrg/ kg Cont r ol Coe

6

25

S.C. 0 O-yh)-D-propionyl- 5 2-(2-acetani do-2- deoxy: Dgl uGos- 3- _
Oyl ) - D-propiBny! - ggﬂﬁiﬁg L-val yl - D—I So- - 35
10 gl utam ne 2-(2-z§:etam1do-2- 60 % 6 s.cse 01 -.>6060
2- (2-acetam do 2- démyn&hgiow.os 3- Oyl)-D-propionyl- 15 ~ L-feucyl-
i sogl ut am ne 'Yl)'D-PrODIOGﬂ- 6 S. C. .0 >60 ;
2- (2-acetam 048 2- dfm l]%gl ucos-3- Oyl %0 D pr. ogl onyI 20 ol 40
L-[err]-am nobut yra(2-acetamido-2- S 0 - .>60 20
D-i sogl ut ami ne . deoxy-D-gluco$® 6 - s.c. 0 - ..>60 '
2-(2-acet am dg-2- YR EAERne- 3 Oy1)-Doropionyl- 25 .
L-t hr eonyl - D-"i 509! Blissghtianie 060 ¢ 6. . §C7 o Oss
>60 25 2-(2-benzamido-2- . ' o
deoxy-D-glucos-3- ’
. "O-yl)-D-propionyl- .
a 50 L-allanyl -D- : ' e :
isoglutamine } s 50
2-(2-benzamido-2- 60 6 .C. s 0 260
: _ deoxy-D-glucos-3- '
1 o O-yl)-D-proplonyl-
isoglutamine - 60 6 se. .1 . 7>60 35

: 2-(2-benzam1do-2- :
B deoxy-D-glucos-3-
O-yl)-D-propionyl-
60 L-prolyl- T
D-isoglutamine 60 6  s.c. 0 - 560 60



2- (2-acet am do- 2 deoxy- D-gl ucos-3- Oyl)- Dpropl onyl - 30

L- phenyl al anyl - i sogl ut ani ne
>60 20 2' (2 m\mgm 6 s.cC. 0

acetarde—2 ucqu u-gl BcoS- 9 O y1 D-propionyt=—35 -
L-tyrosyl - |sogl ut am ne 60 y6) P E c. y ‘551

>60 35 2- (2-acetam do- 2- deoxy-D-gl ucos- 3- Oyl) D- propi onyl - 40
6 6

I;@I yl - i sogl ut ani ne 0 S. C. 0
X6 40 2- (2- acet am do- 2- deoxy- D gl ucos- 3- Oyl)-D propionyl
4 oxyprol yl - D-isogl utan nel,571,133 60 - g P 76 ys \c}5 0

>60 ﬁ (Z-benzam do- 2- d cOS- 3- O 1) - D
L-al anyl -D- i sogl ut ani ne ?RﬁXE?o‘}ﬂ)um yl)- DI'.I'OEI gnyl 500

>60 SOCgmg&nbenzam do- 2- m@g@xy ,ﬁcgl UCRGutS- GI: ? Dn | | -
L- val yl - Bycdimmidéd-Didedkyne 60 * )- mﬁsppcony 58
>60 5 %gmec(sz-(behzam do- 2-. deoxy- D- gl ucos- 3- Oyl ).~ D- propi onyl - 60

268”' yl- @tiyl?n? 6 690 sc. 60 >%0C- -0
etamld - -deoxy- ' 01,571,133 oy

76 TABLE’ D-ghitos)3-0y No. of No. of [err] Co \
ng/ kY mcetesl-L-valeht e deat hs - : rrpounqo.
" D-gl ucos-, 38l ”’g/kog 2: aGg! am d062 de% 5

mine
ace ' ' '
5 acetyl - Lyjze X sogl utam ne - 60 f'_" 6 S.C

0 >aﬁ: yQL-hmesﬂ-@ﬂ do- 2- deox D- gl
acetlyl - L- vis@ "0 g6ucos Oyl 010 15

. o—2-deoxy- .

10 i sogl dSHERES Gy . 60 6 s.c. 0 >60
2- acet am dgrewl-Daino- D- gI ucos- 3- Oyl acetyl -L- Ieucyl D 1 5 : |

i sogl ut ani busyryl-D- 6 . c. 0,  >60

. 0 £ 20,
_'-'_._Ilgogl 3?:%6%1%32%%3’ Dgl UCO% 3 oyl- acet§l-L-a-am no butyryl D 20
20 2-acet am%tl;lggsxirﬂdb-o % Xy - Dgl uco g C}ylS age | - L- Ssrcl o - 60
- isoglutamine gO L S fry I%60 :
25 2-acetamido-2-deoxy- e 25.
' .. D-glucos-3-O-yl- : S A
acetyl-L-threonyl- - : - . L
D-isoglutamine 60 6 sc. . 0. >60
2-acetamido-2-deoxy- . S e
30 D-glucos-3-O-yl- : St 30 ¥
: - acetyl-L-phenyl- ' T S U PP
““alanyl-D- - - : T R '
isoglutamine ' .. 60 . 6+ . : sc. L0 L >60
2-acetamido-2-deoxy- _ : N
3 ~ D-glucos-3-O-yl- ' i IR 35
. acetyl-L-tyrosyl- _ R
‘D-isoglutamine ‘ - 60 - 6 s.C. 0 . >60
2-acetamido-2-deoxy- : ' e e
D-glucos-3-O-yl- _ : ' : T
40 - acetyl-L-prolyl-D- - R - 40
isoglutamine ~ 60 6 s.C. 0: " >60
2-acetamido-2-deoxy- - -- BRI
D-glucos-3-O-yl-
acetyl-L-hydroxy-
. 45 prolyl-D- e
: isoglutamine - 60 6 sc. 0 . >60
2-benzamido-2-deoxy- ° : - e T
D-glucos-3-0-yl- '
acetyl-L-alanyl-D- o T AT
50 isoglutamine 60 6 sc. . 0~ <. .>60 50
-+ - 2-benzamido-2-deoxy- ) LT ;
- D-glucos-3-0-yl- o : e
acetyl-L-valyl-D- : S fa
isoglutamine 60 6 sc. - 0~ " >60 .
55 2-(2-acetamido-2- ' S : 55
_ deoxy-D-glucos-3- N . o
‘O-yl)-D-butyryl-
L-valyl-D- T LE o
isoglutamine : 60 6 sc. - 0. .>60
60 2-(2-acetamido-2- B e 60
deoxy-D-glucos-3- _ e N
O:yl)-D-butyryl-
L-prolyl-D- :
isoglutamine 60 6 s.C. 0 >60

45 .

3




i sogl utam ne 60 6 S.C. 1 ->60
25 2-acet am do- 2- deoxy-

25 D-glucos-3-0Ovyl- acetyl-L-threonyl- D-isoglutam ne ' 60
6 S.C. 0 >60 2-acet am do-2-deoxy- 30
D- gl ucos-3-0Oyl - '
30 acet yh*,,lg- phenyl - al anyl - D isogl utam ne 60 6
S. C. ) 7 >60 2-acetam do- 2-deo 77
35 35 s FEOE ' -
60 _ 6 s.C 0 - (cautdt ani do- 2- deoxy-
D-gl.ucos-3-Oyl 40 acetyl -L- proI yI Dbse No. of No. of LD,
40 i sogl ut ani ne Compound mg/kgs mice gReute  deathy .mgke g0
2- acet am do- 25deox%7(§; yg‘ﬁg‘c@nB Oyl acetyl - L- hydroxy- 45 | prol yl -
45 i sogl utam ne O-yl)-D-hexanoyl- 60 6 S. C. 0 >60
2- benzamdo,2- deoxyL—vElygDucos 3-Oyl- acetyl-L-al anyl - 50 0 60
i sogl ut am ng ’503 “tam'"e 0 60" g 6 S. sc 0 > >60
50 2-benzani dgy 2- 8 &laldggps 3-0Oyl- acetyl-L-valyl- i sogl utamne 19
60 6 S)-yl)-D-hexanoﬂ- : >60 55 2-(2- acet am do- 2- :
55 deoxy- Dgl ucos- 3L- gm:? D butyryl L-val yl - D6 i sogl ut am ne
60 , Soplutamine 560960 6 2-(2-%tetam do- 2-
60 deoxy- D gl 15cos- 345@. etiyk- butyr yl - L-prolyl-D- isoglutam ne 15
60 6 2eqxy-D-glucos >60 77 :
1,571,133 A 77 TABLE (cont.) Dose  No. of
No. of [err] Conpg@pidmine 600/ Kg 6 mcesc. Roube  deed hs
ng/ kg 2- (2- acxx am 22-deetafmido- deoxy- D- gl ucos- 3- 20
5 Oyl )-D hexanoyl - 4648 _P‘l'-Yb i sogl ut ami ne 60 6
S.C. 0 > tg%‘ ggﬁet am do-2- 10 deoxy- D- gl ucos- 3-
10 O yl)- D hexanoyl -prdpidﬁﬁ'pl,-w i sogl utam ne" 60 6
S. C. ;0 25 >§alyPD{( 2- acet arri do- 15 4,?- di - O acetyl -0 560 25
15 2- deoxy D- gl ucog 5o es - D- pr opi onyl - . 8:C.
4 6-d1-0-acetyl-
. 2-deoxy-D-glucos- _
. 30 3-0-yl)-D- 30
propionyl-L- : L
prolyl-D- . .
isoghitamine 60 6 s.C. 0 >60
2-acetamido-4,6-
35 di-O-acetyl-2-deoxy- . 35
D-glucos-3-0O-yl-
acetyl-L-alanyl- :
D-isoglutamine 60 6 s.c. 1 >60
2-acetamido-4,6-
40 di-O-acetyl-2-deoxy- . 40
D-glucos-3-O-yl- : .
acetyl-L-valyl-D- .
isoglutamine K .60 6 s.C. 0 >60
WHAT WE CLAIM IS:—

45 1. A compound selected from those of the formula: 45

CHOR

C"z %“X"Y
(0]

wherein each of R and R' are the same or different and are selected from hydrogen
or an acyl radical containing from 1 to 22 carbon atoms;
R? is selected from an unsubstituted or substituted alkyl radical containing
50 from 1 to 21 carbon atoms, or an unsubstituted or substituted aryl radical 50
containing from 6 to 10 carbon atoms:




L- al anyl - D-
>60 20
20 4, 6-di -
val yl -

I sogl ut am ne 60 6 S.C. 0
2- (2-acetam do- ——
O acetyl -

| sogl utam ne
2-(2-acetam’d .4, 6-di -G acetyl - 2-deoxy-D-gl ucos-

30 propi onyk~

S.C.

0

2- deoxy- D- gl ucos- 3-0- yI) D- prOﬁronyr- o5

6 cihonis o INMIM =

p.l:.@l vl-D isoglutanine 1,571,133

>60 2-acetam do-4, 6- 35 TABLE @b & acetyl 2- deoxy-

35 D-gl ucos-3-0-yl.-
6 S.cC.

40 D- gl ucos-3_‘-0-y| -

6 S. C.

sel ected fromthose of gﬂ 'Df‘ VA

each of R and R@rr] arﬁog.ff@,@ne or di“ffel’Q{)t andsare sel;ect edof rom >60

acetyl -L-al anyl - D—ISO% gamoﬁgof

1 CornBbund- acet am do
aczqn-y&et idoad-y | - i sogl ut am ne
50 1 A corrpound

hydr ogen or an acyl

froml to 21 carbon at

' deoxy=B gl V\E CLAIMIS:- 45 _
S . 45 Terr] wherein

0
mice (ﬂout@ ac‘&ht}if mey-

r 2dp-a@tanddu2-ai ni ng -from1 to 22 carbon atons; Rlerr] is
selected froman! nsubsgﬂlo M.g"é!!c@r substituted al kyl radical containing 50

nsubstltut ed or substltut ed .aryl radical

so containing from6 t oy tmﬁéaon atoms: 667 6 s¢. - -0 >60
1,571, 133 45 2-(2-acet(a)m1dot-i_ ., .. .07 TABLE (Cont ) Dose No,. of
i“O-acetyls - - : - ;
No. of [err] npou r@Moxy-D-gl s_ . rrg/ kg - 'm -2 Route .. deaths
ng/ kg 2-(2-acetam do 2-3 -y)-D-pro Dgl BMCOS-3-. -« o resln oL
5 O vyl)-D hexanoyl - vBhighyi-D- | sogl ut am ne 60 6
s. c. 0 >60 2 nzosmxm do-2- 10  60: deoxy D-gl &e0s-3- 0 - >60
10 Oyl)-D hexan&?l - I_2" [ sogl ut am ne’ . .. o 60 6
S.C. 0 >60 2-( -
15 15 4, 6-di - OacBOyl)-D— deoxy Dgl ucos- 3FO-yI) D- pr opi onyI
L- al anyl - i sogl t ani rm‘oplony- IR 6 'S.C. 0
>60 20 24( 2- &cet ani) ' 0 560
20 4,6-di - O acetyl - chfg. ﬁﬁ;‘ﬁ@ ucos- 3 Oyl%’ D propl onyf L- _
: 4,6-di-O-acetyl-
t _ 2-deoxy-D-glucos-
30 - 3-0-yl)-D-
' propionyl-L-
- prolyl-D- . T S PR
" isoglutamine S i PR e 077 >60
: 2-acetamidod,6: - - - - - . o . .
35 di-Q-acetyl-2-deoxy-
D-glucos-3-0-yl-
acetyl-L-alanyl-- - - T S
D-isoglutamine 60 .. 6. . . sc. 1 . >60
_ 2-acetamido-4,6- ‘
40 di-Q-acetyl-2-deoxy--
' D-glucos-3-0-yl-
acetyl-L-valyl-D- . R R
isoglutamine ;60 6 -....86..... 0 >60
e WHAT WE CLAIM I§— - L
45 1. A compound selectéd from those of the formula -
a R H
N /0 NH¢(oRZ
wherein each of R and R! are the same or dlfferent and are selected from hydrogen
or an acyl radical containing’ from 1 to 22 carbon atoms;
' R? is selected from an unsubstituted or substituted alkyl radical containing
50 from | to 21 carbon atoms, or an unsubstltuted or substituted aryl radical

contammg from 6 to 10 carbon atoms;..

yowa
(9.

20
25
30

35

45



25 val yl -D- isogl utam ne. 60 6 S.C. 0

>60 2-(2-acetam do- 4,6-di-0O acetyl - 2-deoxy-D-glucos- 30 3-Oyl)-D
30 propionyl-L- prolyl-D isoglutam ne 60 6 S.C
0 >60 2-acet am do=46-—35 tt——O-acetyt+—2-ceoxy

35 D- gl ucas: 3-O-yl—acetyl - L- aI anyl - D-isogl utam ne 60

2-acetam do-4, 6- 40 - di -0 acet yI - 2- deoxy

0, >6 ! ] _
grrurmrrmrrrrrrw' ey o s uamne ) a0

se ted"fromthose of t he foymuia: 45 {@rﬁ\gﬂerer n

' ' ' T from
hydrogen & isan amﬂcyrwdice‘ém@%ff%m ng from 1 to 22 carbon atons; [err] is
sel ected from an, ubstituted or q_q%(; w,%,,ed al-kyl radical containing 50
from 1 to 21 cg.r;, n atoms, or an qnw;i;)stl ut-ed. or substltuted aryl radi cal
cont ai ni ng f r onLeutyd, 10 car bon at orksqrnithyl, 78 :

1,571,133 L-isoleucyl, , _ L-arginyl, - . 7'8”X s -an am-noacyl radi cal
sel ected from L}:‘&W‘“m” I,:::{fﬁf},’,;, L-trypt ophanyl L- v@yl;

L-1ysyl;, L-Ieucyhkhreonyt, o L-gluthmlﬁﬂnl t hyl ,.

L-liqsol eucyl L-methlonlyl L-ar 4-'; alr’ta)glﬂ? [err].- am nobut yryk:;

L-Wistidyl, L- s emyl, - >gl utanyl ;. L- threoWyI

L- gl utam nyI E£ ‘“‘“‘ﬁm - ‘g.ﬁ;?;‘g"éx;’pm&; aspartyl 10

L- cystelnyl -asparaginyl, L- phenylalanyl

L-p , Y)rs ah amip p tnoretyselected from -isoasparagine. g dlg rigpgln i %l ; Y is an anino
acj d rmi“@t !’é‘%é F?{Fﬁ%hf’goggﬁm 'ﬁ?‘&,ﬁé’“aﬁﬁ ! “re%_. f¥0t ami ne; s and the wavy
i Res ([er é’pr esen err or [err]configuration: or mxt ur es

thereof. IS . - 2. A corrpormu(’%el ected fromthosé.of the fornula:

15 -[err] wherein each of R angl are t he sane-or. different and are
sel ected from hydrogen or an contai‘hi g from 1 to 22 carbon
atons; 20 [err] _|s§ PHan unsubsti t'ut ed or substituted
al kyl radical containing 221 carbon‘atoens, or an
unsubstituted or substity ed raﬂﬁﬂc@gl cont ai-ni ng" from 6 to 104 car bon
atons; [err] is selecte& 9_ aykyl radical contalnlngfrom1t04

car bon atoms; X is an amino radi cal Lls)elected from25 U

L-val yl - Renyl alanyl, - . o 25
L-leucyl, L tyrosyl L-isol eucyl )

ach of - A
.L t rypt G’(b R gre h%rsgxlne orrglf{]eren%l x}/ ?%lestﬁd from hydrogel‘r 01‘ Xn Qélrl’ L-thr eon_yl ’
L-orni th tammg from'1 to 22 carbonfa't L-arginyl,
30 26— cys Rniﬁ selected from. an unsubstituted-o uSitnt\déd atkyl radical. contammg. 20
from-1 to 21 carbon atoms, or an unsubstituted or substltuted aryl ‘radical
containing from 6 to 10 carbon atoms;
RS is selected from an alkyl radical containing from 1 to 4 carbon atoms,
X is an aminoacyl radxcal selected from

25 L-valyl . L-phenylalanyl, - . Ce 25
: L~leucyl o L-tyrosyl, S -
L-isoleucyl, . L-tryptophanyl,
" L-a-aminobutyryl, o - Lelysyt,
- L-threonyl, . L~ornithyl,
30 .L-methxonyl o Learginyl, .~ . - - 30
o L-cysteinyl, - . - . L-histidyl, . - : -
L-glutamyl, - L-asparaginyl,
L-glutammyl . L-prolyl,or -
L-aspartyl,, = =~ L-hydroxyprolyl
35 Y is an amino acid radical selected from D-isoasparagine and D-isoglutamine; 35

and the wavy lines ({) represent the a- or ﬁ-conﬁgutatmn or mixtures thereof.
3. A compound of the formula: _

L L]

GH;OR




L- gl ut anyl, L- aspar agi nyl, L-glutam nyl,
L-prolyl, or L- aspartyl . L- hydroxyprol yl; 35 . Yis

and the wavy Ilnes ([err]) représent rr]-c _gu1at|on or .
m xtures thereof. 3. A conpound :of the formula: [err] *C L M S* 7; ;

arg7'tln’é‘3§ane or different and ar“el. .:sel ecr ed frommg mmnﬂ“ﬂmraggﬁ £:(er

contaiwng,drom 1 to 22 carbon atoms; ;Rg js§ sel ect'ed 'fr8m &n Unsubstjg ut ed
or substit

ns,
or an unsubstit mcﬂac i tuted e n m6 to 10
b e Wb

cont ai ni ng fro 1eetadi i Al YheEbsti ed&r&ibsameaan@yiadrcﬁchomimrael ected

from 10 5 from 1 to f21 ¢2yh;}n Oatoms, or an unsubstituted or suhgut@Spgt Q;yln:)afilcal 5
t t

10 L-al anyl, eom almltslielre(::r&d frgm hydr genmglkﬁqydwaléo it rfélfroEr l1to1 carbon

L- tyrps@ L-le %S, rypt op any i sal eucyl

L-1ysyl 15 . X is an ammoady} faﬂfcal]sehﬁbth&bmt yryl, o ~L-ornithyl,

15 L-saryllo T glyel, L-arginyl, 'L- tLh,g ;ﬂyll L rstrdy, 10

L- et hi onyl, L-gl ut arryl L-alanyl L a m_}alar;yl,,

L-glutamnyl, .. . - Ii:;ralyl.k_ prolyl; or - . Letyrosyl,” ™ 20

L-aspartyl, C 7 Lisolbagydr oxyprol yI LT/T’ OPRAYh i no -aci d -t adi cal

sel ected flsom Di soasparlagramhoamlryﬂl sogl ut anerhiggtyl,and t he wevy 1ines 15
([err]) represent the [dr-_se}ylor [err] confrgllrmlmdn or m xtures ther eof ,

with the proviso that [err] are€ ela'é“ﬁlydrogen Jerr] is mathyl
or hydroxynet hyI 25 ﬁ{ﬁnﬁ i's methyl; )ﬁ_ésﬁar%ylw ycyl, . -L-al anyl or
L-seryl. 20 e L-gluﬁﬁnn@l A corrpound Lagrolyl, ot Ng. t O CI aim2 or @aim 3

wherein Rlerr] is hydrog'ePFPaly A conpound adcbdgmgoll ¢l aim2 or daim 3

wher ei n R[ err] is- w8f liminSacidradieBastn fmrxgéada&aﬁlee 4D Bouifhinl ai m 3
wher ei n is et chehavyﬁmmsl)l gpn;inathear nﬁﬂrﬁoabnmhaitmhsyziyo mfmﬁtg wher ei n
Rlerrdis n ut ylt V‘SOt at'when 8§ an r?i'ag § methyler Xymethpf

fi th
1, 2 and. 3 &ﬂ é(}Ee nd ¢ t%n Ergﬁ%wﬁydréageﬁonp()ﬁ
according to any OBEA ualuriac m t €l B aeﬁ;]mllsnﬁmyunsubstltut ed
al kyl ¢ radical cont 3; ﬁrmgg‘lgsmqorgm ®1ClelarbgnClahu)wheltm R‘As egmltpgund N
accordi ng any: oner@pPm corein G El %" | 1§ MoOMLY
unsubstrtu%d;d oranalﬁagg,&“ng}, acr"i/ ng 3 |c(a °co “ésr'n?ngﬁnr%"rﬁ' e?‘:h ?8 car380n
atoms. 35 11. Ace® aumdotadaarodh otanya yofcdClaimefl, Thrali wheiein R*&snalk 3 wher ei n

R and [err] are ‘tﬂgﬁ i}i‘ﬁéa'égél lPaérgP'Eﬁgm&&ﬁma"E:&i ‘:&Ei‘ﬁl‘o 2%car bon at ons.
12. A conmpgund g g"ﬁ’ sttt ﬂi@?&?ﬂ@ﬂ% oo ﬂfo% focs 13 35A
conpound accor di ng 1. O8brding ko 1an¥ oné o Elhite 1 2Xh B@m: m ,,

[ err]-am nobut yrapé thel_samaacyl radlsab@m}inmgl_fmttmt Syl ¢artgn a&o

40 14. A conpound L -ip 15. A.
conpound aggor didigh; &é ylv\%_%% gﬂ@&herem%iwel ﬁwfﬁw o

conpound accor di ng 14.0A mmmd%a ﬂiingrtn e@din Brmetlmmh h drogen [err]

rBdw
and [err] are both IM m%ound accogl %Bé:lmr? ?n“,\erem and&yﬁ@xm%dtr&g ,f rom

L-valyl or:L- 4%g2a43dRP methyl Y1s D-lso lutamme aners selected from L-valyl-or L-
45 7. A cmpournﬂolﬂccordl ng to ¢ ai m wher el n and [err] are-:both agetyl

[err] and [err] b‘e)Fttmm cofdiﬂgrt@(flblm%(w aneiboth pestyb.R2ect ed from |

L-al anyl, L- [errm @@n%%m e II)E‘E’ ‘“eihdf%fﬁlecteﬂf?ﬁ‘rlégﬁw L L-prolyl.

18. A corrpound accqg in qn&gﬁﬁﬂebadhq,uwrkzbutyryl
[err]>50 50 ancnfid@fe bathezmhrlml,r‘l’wﬂ-ﬂm%e nqmle:ssndngtedtframIndamdfd( I S 50

uzglw ryl; | L- seryl, L onyl or L-prolyl.
sel eCt ed from L-%% éompor%l ording to Claim 3 wherein R and R? are both octanoyl R?
and R® are both methyl, Y is D-isoglutamine and X is selected from L-alanyl ‘L-a-
h aminobutyryl, L-valyl; L-seryl, L-threonyl or L-prolyl.
55 - - 20. A'compound accordmg to Claim 3 wherein R and R! are both stearoyl R? 55
and R® are both methyl, Y is D-isoglutamine and X is-selected from L-alanyl, L-a-
aminobutyryl, L-valyl, L-seryl, L-threonyl or L-prolyl.
21..A.compound according to Claim 3 wherein R? is n-pentyl, R®is methyl R
o and R! are both hydrogen, Y is D-isoglutamine and X is selected from L-alanyl, L-
60 a-aminobutyryl, L-valyl, L-seryl, L-threonyl or L-prolyl. 60
22. The compound according to Claim 3 wherein R and R'are both hydrogen, :
R? and R® are ‘both methyl Y is D-lsoglutamme and X is L-valyl;:i.e. 2 - (2 -
acetamido - deoxy glucos -3 -0 -y -D -propionyl -L -valyl. -D -
1soglutamme ; S ' S o




am nobutyryl, L-valyl, L-seryl, L-threonyl or L-prolyl. 19. A conmpound
according to C|a|m3 V\/nerern R and [err] are both octanoyl, [err] and [err]

are bOl.II IIULII)’I, \I/ s—P isnnlllf Qm ne :.\nrl X is selected froml_ al anV|
L-[err]- amn_o_b_ulquLl_r—I:-—va[—w——L seryl, L-threonyl or L-prolyl. 55

20. A goO ound accordin aim3 V\,herei n Rand [err] are both stearoyl,
[err] rﬁlmuw"‘ﬂ“ methyl,. Y is D-isoglutamne and X is
sel ec from - am nobutyryl L-valyl, L-seryl, L-thgeonyl

or L- proI b . 21% A corrpound accordi ng 5—,@,@ ai m3 wherer n [err] S QODGWP)‘J\
[err] is™TmmeT ny|, ‘% [erT]_are potr 1y urugeu Y1s—brsogttatarre—and X

is selected fr, ““‘{acc Q}gmcf? hﬂ%@?ﬁu ' oth hydwaeny| , L-seryl,
: th -m th D-i t :
L-threonyl or a yz deoxye D- :fcoslf_ .u ;ﬁq, J1T (f'U x%l( Ccordl ng to
Claim3 \\/gner ein- Rorﬂutelm[ner r'[éi are ot h. lhydr ogen [ er r cand [err] are both |
hyl D- Y il t‘emR R b t R 2’ -
g‘;gx§ T ! S Aébgf‘%?:ﬂ fl;gl grs)d -1S0, ]t:zjlmnm\;‘%- %v:lgli £ ?— ((tlﬂsze ya@%t ?m QO
: €0, . - s -L - .
i sogl ut am ne valyl *D -GsoglutaminelV §y g e Y yl) propi yl L
1,571, 531 25 The compound according to Cla1m3wherﬁﬁ R%d RTkre bath, lmwn@tz accor Mg to
ere

daim3 'Ef’t 1Y, jsdD-iss ‘Ha ® PrL' aret®ot h
methyl, Yis % tgﬂmﬁﬁ@ w 1 ﬂ B g”“’ﬁet amido - 2 -
deoxy - D - gl chfsThScompGlmd ayéc)'dmg tDC-lanﬁB(Mlbl@iii){i andﬂ—are H@flﬁHny‘ogen D -

i sogl ut apg 'ShYdmxymechkR‘ fﬁﬂﬁp&r eklmmcmdr?glsuyalﬂ pe.M-8 wherei n R and
[err] are bot é?;‘“@‘dim,nr &Py Fg ”[e{:i afb- Bormonigvhy L -vvls 15
D-i sogl utam ne The do&xphuﬂd&]cédrdmﬁ toClaind 3whér4mq{ ard R lareboth hy%ﬁényl -2 -

acet anmi do - 2R%is ém methy ShetbidsY isPD-isoglutamint hrd Pis L-probpiieryt - L - valyl
- D - isgglut M %Ogl 8’f¥p'09n'dg15“c9§0r3d1 Ry ¥y By apmeignhhdr ei n R and
[err] are bot Yho/donpbéiidlbeoilig mam@“h,erern]mra%mt vk Y #
Drsogl ut am ne hadrdxy)(letlwl Re isaiestly], Yis B-isoglitamir{e/in® X-is Dvalyl; i( .32 - (46 10 butyryl -

2 +acet am dobk- -‘4“ 5 glycﬁamldlal U?coéeoxysD @ucosyﬂ 0 D’l) B opi onyl - L -

L v
vaI yl ~ Ds |38r° upd acc 'm 3 wherein R
and [err]--ar ERbQ oué'ﬁb?ﬁ eﬁr'j% %ol Dlisoght aﬁm o a"’[(,gg Hzrf’ en thﬁ? Y i
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