
PEPTIDES-XXXII' 

THE USE OF PHENYL E!TIXRS IN PEPTIDE SYNTHESIS 

PtWCthOfamingpolrps~peptidCSYItthCSiShas 

receivedmuchattentionsincctbemo&nagcofpeptidc 
syaaaesiswasushuedinbyhQuBqmaooandLconi- 
das zcrvas.’ An authoruve levied descrilxs 145 dis- 
tinct pmcuhmx often involviug notable ingem& how- 
evermanyofthemlackckardemoWrationofprac&al 
utility.rncuntrast,thecumpa&a problem of uvboxyl 
protu%nhasbmlablWstqkcted,aRhough33p~ 
cadures~&~i‘WhilSttUtiiUy-bUtylCSters~ 

well CStaMished for protec&n of the !&&ain func- 
tionsofresidWsofaqmrticaDdghltamkacids,methyl 
estersaregeneranycWider&tobeadequatefor”tem- 
ptWa& protect$ of c-term&l fzarboxyl fu&ons 

umstMmoofthepolyp&kchain.Inourview 
theukquacyofmethy!esterpro~isdoubtful. 

Altho& the alka& hydrolysis of C-termM peptide 
methyi’estcrs is faci&ted by the relatively low plG(cu. 
3.25) of the Wrresponding carboxy functio& the 
bYdmlytic~raquindmay~causeundesircd 
side-reactioaaIthssbeenck!arlyshownthatresidWsof 
aspa&acid%d Ji!3p@C6pnVgySUSCCptiit0 

cyw to hides. Even earlier, L3imib obSemtionS 

habOthtlEaSpItiCandgluEamictiSbadbCCllrecOr- 

dixrlnlttheamdWosofthosen?a&msweremon 
dmstic.Itappearsthattheriskof~tis 
paztiaMyWwheobenzylestersareuscdforside- 
chain pro&t&’ Moreover other intolerable sid&Eac- 
tAmscaaobvkuslyresultfromalkal&attackonnxi- 
dues of cyst&e, Wine, and &amine, be they ‘protec- 
tf!d”ornot.ThispointwasmadeatthesacondEuIqEan 
PeptidesymposiumheldinMmichin1958,andsub 
sequa@tlleuseofphellyles~wasproposed.’More 
recenQwentmnedtotheproblemandwereabkt0 
stdveit,throughasmndipltousobeervationbasedon 
tmcesofperoxideinasampkofdioxao. 

Our prelimhmry communkatkm of these results’o gave 
sulEentinforma&lforthoseskilkdintbeartoft& 
p@desyMheais,andwerefraMfromd&k!dpub- 
licatkmuntilwehadaccumulatedmuchfmther 
wrpericwe. Our two major projects, aamely total sy& 
thesisofananrlogueoflysozymehavingaquenceof 

129reskiu?salKlsynth&ofcompwndsrelatcdtobig 
gas&ill (34 n?&dWs) are 6rmly based on the phellyl ester 
principk. 

webclievethatthemethodhasstoodusingood 
stead” and subsequent papers will ckariy demonstrate 
the slIcce&ld application of this form of carboxyl pro- 
tection,thoughherewewilloldypreseattheesscllceof 
the method. 

pzessc 
_ 

easily Lmverted iLo their 
phenyl esters. ‘Ibe comprehensive investigations by 
many workers into the use of aryl esters in auboxyl 
actioat&inundrasttopIDtectio&duriltgpeptidesyn- 
thesis” &owed that diary1 sulphi&s and triaryl phos- 
phites are both &ctive reagents for conversion of car- 
boxylic acids into aryl esters. 

Alsoreccntlytheuseofphosphoniumsalts.viz.the 
“BOP” reagent” has been intAxed for the preparation 
of aryl esters.‘4 ln our work we have used these 
methods,buteventuallywefoundthatactiWionofthe 
N-protected am&acid by N,N’dicyclohexykarbodi- 
imidesomet&swiththeaddirionofpyridinegavecou- 
sistentiy high yields of the corresponding phenyl ester. 
The pw of Z-Ala-OPh (I) and Z-Phe-OPh (2) 
aregivenintheexper&ntaIsectionassampksof 
phenyl ester preparation. 

l%e proWivc benzyloxycarbonyl group can be 
removed either by hydrogen bromide in acetic acid 
[Br-Hz+-Phe-OPh (3)] or by hydrogemAysis in the 
prcsemx of p-tdueaesulpbonic acid PosO-Hz+-Ala- 
OPh (4)]. FMher exampks of phenyl esters which have 
beenpnqarediuthecourseofoutresearcharegivenin 
Table 1. Obviously amino-acid phenyl esters are more 
susceptii to dioxopipera7ine format& than are 
methylesters,aDdthereforemaskingoftllehberated 
amhqpwpbyprotoaationisessential. 
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gr0upekthet,whiktbcpmtectivegroups~l?sml- 
sca&t!dthroughanthc~stagedofsyatbesis,it 
canbemmovededicienttywithoutdatlmgetotllt 
rema&kroftbcmokalkwhenithesservcdit8pur- 
po8c.Inpolyp@ksyntln+,wbexcaprotu+egroup 
~yh8vetosuviveahundrcdorwm~,thcsc . 

.tltudh”~~~thUin~~ 
xtrldmmstrhogent.our_*r 

ofc-termiaalpeptidephenylesten,whiktkratcshad 
tJMcqectedsuperiaityovcrtboscofalkylcstcrs,(half- 
lifeca#)mi&depcl&golleuchue,atpH10.5iIl30% 
&xto&O%watAw),thcywereilmdqlefor~ 
UBCbUXU!XSCVereN&S&OlIoftbCC~chiral 
centre cusucd (e.g. 34% of raemate from ZGly-IrPhe- 
OPhb Mially we were forced to concue that the 

Inadctaikdre$?st@t&tbe&gantmethod’of 

cohmm8 using a staodard amino&d mmly8cr. (Jeol 
6AH, Column 0.6x6Ocm, &ted at 57=’ with 0.21~ 
sodium citrate b&r pH 4.25 usiag a 5w rate of 
58muhr.) 

ncrculltsofaninitialatudyoftbcmcem&&l 
observed during the llydrolysiti of some benzyloxycar- 
booyl dipqtik methyl eaters by one quivaknt uf 
sodium hydroxide are shown in Tabk 2, the solvent 
btiRg 75% acetanc, 25% water. 

HltVillgCMCfU&CllCCkedthCopticalhomoeeneityOf 
thc8taftiqcumpoundaitwaackarthatasigni5aat 
~~&ti~sation_~ occuq$duririg tbc hydroly- 

recarusabonwas~for 
aromatkam&&ds.IIltbc&ratuleontykoktcd 
cases of !Juch mcemka& have been folmd19 involving 
cy!+tcincd&atives.Thustbequestkuofthcsl&biMy 
of methyl ester protcctioll for the ca&onyI tcrminu5 
during peptide syatbcais must certainly be raised. 
nesoluthltotllcproMemofracemisatiwdulilig 
hydrolysis of peptide phcnyl eaten came w&n, purely to 
,ovcrcomeasohMtydi&uity,adioxa&atcrmixturc 
wassubstMedforacetoM/waterlesuKDginaIl 
cabamxdratcofhydrolysisandrcductionofracemie 
tion.Tbe~washacedtotbeagcofdioxall 
andattriitothcprcsenceofpem*~. 

InTabk3thcextentofracums&onofZ-Ak-Phb 
OPh (9) duriss aMine hydrolysis at pH 105 in the 

~ofone@vakntofhydrogcnperoxideis 

PramTabk3itcanbcaceothnta~ofoqa& 
solvwltSamldbcuscdinthetoatca&?,akotbatthc 
nctioowascompk4eiaavcrysborttimc,cal0min.In 
additimitwa8cleertbatwit5uttbeadditkaof 
hydrogcwperoxidcckavagccoukibcachkvcdbutthat . . 
Dwaeob8aval. 

InkidcshldiaitwanfaundtlBitthcinitialratcwaa 
mpid,thehydrolysisbeingabout!8%compkteintlve 
mimeswben1.09a@v&ntaofhydrogcnpcroxik 
wcrcusuLandtbatthcratctbenkvekoffgivingcom- 
pkte hydrolysis at about 2&25mia W& lower conan- 
trationaofhy~paoxiktbciuitklratcwasskwcr 
aad total hydrolysis was not achkvcd. However, total 
hydroiy$vaa achkved when tbc hydrogen peroxide 
conantrabonnweabove0.%2quivak&~that 
tbcfuctionoftbcpcfoxidcmustbetosomcextcnt 
uytic. 

TherapidiQofattackbypcroxideauionoaary~estcrs 
was already well documented ia tbe elegant work of 
JcncksandGilcM&~anditis,of~,lulexampkof 
tile wen-lnown “a-affect”. Pre3umably the initiauy 
formal per+aIboxytk acid &hcmc 1, ~sgtbc 
proccas) is auccp&k to rcktivcly rapid hydrolysis, 

T&k2RmxmMonofmethyle@en~hyMysia 
Compound % Racemisation 

Z-Leu-Ala-OMa (21 0.8 

z-Leu-LBu-oIKe CtJ 1.0 

z-Ala-Phe-oMe (g 2.8 

Z-Ala-Tyr-OMe (9 1.8 

solvent’ timr(mi~ % racemiaation 

dioxan 10 0 

dtoxan 13 2.zb 

acetone 8 0 

DMF 10 0 

I?-/ 
‘cm 

+ -og--_-c@* 
‘w 

* -0Ph 

$0 984 to.5 



25110 I. J. ONPlN al al. 

fommthaboutthsat&lityafpa~~acida 
lmdermchcxmdihMPbutthaeiasomee~that 
iMMlityhMXCMC8oStkpK.oftJErdated~iiC 
ldi3reduce&tibeInxmalpK,ofeC-terminalpcptidc 
carboxygrouplieaaround3.2anqmredwithabout4.8 
for mmd alipuic ecid8. 

+J$pOhd~tioniSthC~dtbC~- 

-8cquarcewben~-and~~- 

oflqmrticalld~acidare~asalkyl 

atm.‘Thctwo prtwtaldipeptides ZAap(OBumy- 
OPh (10) ad zOlu(OBu~)-OPb (11) were sub 
jDctaitoplmylcstercka~iaao%aqueous- 
atpIi10.5intbeprcaam0f lequidotofHlOz.Aftcr 
ba6cuptakclmdcmscd(&mt10miu)tlleflwacid8 
WCrCidtCdlandWithwitbMUMXC&C 

cstmiQtopqddctltmdml 
itpmvcdtobeihsory.Ifascipmc8b 

dhowcdnotrrceofa+~lwar-*~peptide~ 
mcnt.InthabscnceofHzOztheaspnrtyldipept&took 
2hrforcomplete~~~pH10.5and~w~196 
a+@ r==qm@ 

Inaactitioatothequcatkmof~~ 
from~tweexamidtbefateof~, 
~tiC~sadtryptoph4.*~ 
E3idlE8~dl8ellSihtoO~C~ 
ramlb1area~inTablc4.Indexamplcsthc 
cka~wasrapid,thcratebciDgildcpdmtofthc 
p#wmce of dimethylsdphide which acted a8 a 
=v=m* cl=& t+ PV ofmchasca~ia 
rcquiredforsuch~andinpracGccgendlya 
6ftyfoldexcmi!lu8ed. 

wblmaamixtumofacetone,acdonitrile,dioxpn,dc. 
andwaterctnlklbcuacdinthcprclimimfywo&morc 
polarsolvcntsarcrcquirdfortack&al!rcntproMems 
attbcfRmt.imofpeptidesynthesiawefoundthat1o% 
wa8thnlinimumcoacentratiaaofwaterforedicieat 
cleavage in dimethyIfomamidc. or hamethyl- . 
pho@mde; dimcthyl-sulpboxidc gave poor rdt8. 
An altmdive aohlt$ much favourcd in di&uit auc& 
is~.whicbautompticany~emat 
an apparent pH about 10.5 am it lms a PK. of 124.= 
When dimthytfomumi& or lmamthylpbosph 
iaud,thepHiamintaidbyanauto&mMwhich 
provide8aconvahntrccofdofthecour8cofreacth 

TherateofplmylcstcrcleavagcMturanydepcdon 
thestrucRne0fthesubstrate,normaaybctwccll5aml 
2Ominaresu&ientforcompletion,evenintheca8cofa 
rclativelylargcpcptidcsuchasthe1-16portkmofour 
Ly8ozymcallhgucwhi&i8ckavl!dinlmdcr~miu 
wbm!m%trifhrwoethanoli#u8edaasolvult.Itsbollkl 
bcemplmaincdthatfor~peptidestberatcisto8ontc 
extent &vent dqnmdmt ad follows the order DMP= 
NMP<HMPA<TPE.Tbewatercuntentslmldnotfall 

duriugddithofthetbird~.~woinitslay 
uscda2+1azi&ca#ingtobyputhiss@,mny 
~CXpdMltShrVCshownthtthCdXOd 
antlydridclm?tbodslimirratnanyprowemsthBt~ 
CXi&Aldti8WorthpohtiOgoUtthtWbOUppsayl 
cstm!lre!Medkltbeprtsenceofhydroxy~ 
noactmtmoftlEc8tafunch&~cd.p 

llbegclmllmSvityofphcnyl~towudn 
lluclcup~ may, howeva, be tuned to 8yntbdc cd- 
~.~p~yl~~y~nodJykydrrc- 
inolysaItoaifordentrytothcazidecouplhgoffra& 

pbenyl~,f~~C-terminal~fragmmt 
Nps-Trp-M&isp(OBu’)-PbdHz has been prqmd 
bythiamtbd= 

Tonumup,wercgardtbepba@estcrmthodasa 
vcnath,powerfultoo!inpo&@dcsyrltbd.Itbaa 
cnsbkdwtoto 8odthelargcstpo3paptide 
8tructunsofvariadllcqwnccyct8~,‘aDdit 
caubcemployaIintbedid-pkmtccha@bymem 
of SuitabIe plmlolic rc8in8.= 

mkdmuoltanp.powibk.moilpltmp-~dtonmove 
Dbm 

z-AboPh (I). z-Ale4H@3& a1ldl ari dhdvai ill 
cIi~(2a-Id)andtbc8ohtala!bdto-m.pbead(9.4&a1~ 
wuddcdtotbcathd8olnfolbwcdbyDccI@70,0.11Mx 

Tabb4. EUectafpbsnylestsrcka~_coaditloaroo~~f~~ 

Compound Hydrolyei8/timea % recovel?p 

Boc-Met -0Ph (g) 20 UC 100d 

Boc-Ala-CydAcm)-C&ly-OPb (g) 15 SC 100d 

Z-Trp-Cly-OPh ‘l$ 5 t39= wd 

(a) Tiifartaalphhydrolyd,tipH 10.5i+Io%rtqllcw~dbxr!u(min) 
WHW~~~~~~~~~ 

W IWd’MW m CHd&. 



aDdtbemixllmalbwedtowamtonnlmll!mp.oved&llYw 
dmmofakcklAdmwmddaladaftwo5lwuwDcuwas 
rafiwed-~Bltntioa.TbsmintewassnpartedaDd~ 
iOJltOAC(2UlmlxtbeSdDWUthCDWMkdWlUl5%NdIcok 
5%cilrkacidaulwater.Aftt?dryplulepfodlct(1)was 
c@allidbytbe~ofpebukumetlluto~(25.7&06%. 
~p.~(al~~(c=2,BtoBx(poad:c,61121;H,5~; 
N,4.81. C17H,7NoIrupim:C, 68.21;H.5=n.N, JAE%) 
z-BeoPh (2).zpbboH (?.5&25m& pyrib (1.944 

~dd)iadpbsad’(271,~Llmy)rrarSdkUdWdhBtoAe 
~sml)radcoobdto-2(r.DCQQAb161P1Y)arrddsdrad 
tbCSkd8dlldbWOdtOrtbiaKKUOtrmp.OVd&Aft9W 

flmpof&cidAcoflWcfc~wlQd8adritsroJhrlhaDcu 

Wa#dbyBlhrtioa.‘Ibs~nrrWuhalnith5% 

N~CCh,5%citricsidmiw&r.Tl~sdnlolndrialmd 
kw8pamltogivcmoilwhicllwucryrt9i#dfmmEtoAc 
@OkUlllCtblZyiddiao2(&4&68%)~p. la61~&]&1~ 
(c = 1, EtOH), (Ibud C, 735s; H, 5.64i N, 4.W. C&,NO, 
nqnires: C. 7358; H, Sbl; N, 3.73%. 
&-H~+-Fhe-oPh (3) zwaoph (283&75mld)wU&tB- 

pL?Ukdh$UGlACOH(25d)aUdtK&ldwitba5O%NlIllot 
HBrhgkcklAcOH(5Oml).Aftm~mderaul1ydmm 
caditionsfor 2hfatfoamtmm.3wnlrccwedbYtbe 

24.71. c,&No;er- r&La: c,. usof H. s&l; -N. i.34; 
BrJ4.80%). 

7iW@~,+-Akr-~ (4). compound 1 (3.0& lord) md 
p-tohmmulplmic acid moaohydrde (Mb 1Odf) SsQc dk- 
solvedinamixtureof8kcinlAcDH(40ml)mdwrta(5ml). 
lllkt3oblwa8hydrqudysaloveG$lltafterthedditkaof 
Pd/C lO%catalyst(O.3g~nleao!owasnited~~ 
andevapora@tbemidpebe&dkdvaliuMeOHmdcryr- 
talliad by the additko of EtzO m (4) @O& &I%), IILP. 
15&160”, [&+6.7Q = 2, MeOH), (pomd: C, 56,662; H, 5.67; 
N, 4.33. C,&NO,!J requinx C, 56.97; H, 5.68; N, 4.15%) 

TbcestemStoIwereprepardbycmqd&Z-Lcu-OHa 
Z-Ak-OHwiththloproprtteUK4hylertall~~ 

[u]b-3ioyc = 1. EtoH); ch+n& 6 yisld 88%. f&p. ti 
[a]E-39.oo(c - 5.3, h&OH). lit. mp. 95-96’, [u]e-39.6. (c - 
1, MeOH): Coaqmmd 7 ykld 7656, a~. 
(c = 1, Meow iit.” m.p. 9!MW, [cl D 

. 101-103.. [a]#- 139 
- 14.9 (c - 1, &OH); 

Compwad8ykld84%.m.p. 119_1219[a]~+ 226’(c = 1,HOAc). 
Ln q . . 121-122”. [&+22.20 (c = 1.95, HOAc). 

Z-,d&he-o~(9).Z-Ak-oHAJcoH(221.lOmhf)and~(1.4d 
10~waedissorvedin~~(~~~~~-~.IBc(1.3 
lOmM)wasaddcdmlJtbe3ohsthmlforlOl&l.Aaoh 
Of3(3.2& 10mM)mdTEA(1.4ld, 10rnM)hlDMF(20nll)waa 
dlkddtbC~rlloaredtOottrinroOmtcmp.~ 

TbC3DhWiUCV8pDdCdradtbCESidWdiWdVdiDE#IAc 

Thissolnwaawuhaiwith5%N~CO,5%citrichdmdmd 
thCDdkd.Evspontioapave8DOil*cry&rllirsdfrom 

EtOAc+etrokum ether giviq 9 (1.10, 81%) m.p. llbl2V, 
[a]t!+7.7’(c =2, EtOH), (Found: C, 69.81; H, 5.W; N, 6.50. 
Cz&NA requires C, 69.91; H, 5.87; N, S27%) 

Z-lltp(OBu’)-GIy-OPh (10). ZAap(?Bu’)+H (30 mM), 
prepaddkectlyfromthe~Qcydobuyhm- 
monillm salt (15.1& 3omM). w diwohd in EtOAc (lahl) 
~~10--2oo.TEA(4.2ml),#)mM)~~fdbwedby 
IBC (3.8 ml, 30 III?@. Afta 10 rnin activah a aoln of Br-Hz*- 
Gly~Pb(9.7&30mM)PadTEA(4.2ml,#)mM)inDMPCISml) 
waaaddedaldtbemixtufestim!dovelnightatmoaltanp. 
Evaparathgeveaaoilwhicbwea~vedinEtOAc.Thi,~ 
wasworkedupintheuwalwayaad1Ocrydkedtrom~ 
pebokum ether 8ivi118 (11.20. 68%), m.p. 93-94’, [&-32.2’ 
(c = 1. DMF), (Found: C, 68a H, 6.e N. 5.18. C,,H&O, 
requires: C.68.11 H, 6.V; N, 5.13%). 

z-(Hu(oBU’~y~pli (11). Z-W(OBu~p (5.20. 
IOmM), Br-Hz’GlyXIPb (2.3 9, 1OmM) ad TEA (1.4Ipz 
lOmM)weredissolv~inDMF(~~md~for2drys~ 
room temp. The Wlvcnt was ev& and the residue dir- 
dvedinEtOAc,thisaohwasworkedupbythesamcmetbodaa 

tbrt UBd fIX 9. Tbb OVe the CZ@d&G 11 (4.1& 86%). aLp. 
7W7’, [al - 13.2’ (c = 1, DMFJ, (Famd: C, 63u; H, 6.51; N, 
591. Cz.&N& r@rm: C, 63.81; H, 6.43; N, 59596). 

lbc-Mu-OR (l2). WH dkydoh@ 
. 

dt(l.4&3~arY)~SUQl?dd~E#IAc(~d)dwahd 
rith5o%&icaddo.neapniepbmerr,wnkdwhb 
watm(x2)mihal.hpmtkamveaphydkwdwhkh 
WrrdhdWdhCH~(l5d)mdC0Okdto-2!tY.Phd 
(03s.3.2mM)aadLXX1(0.7n.3.6mM)mxeddedamltbe 
&idmixl&allowaitDal&l-mDmtc&.clvaDi&ltleluea 
WW8bKdradtlEfntntcrrrbsdWith5%NdfCO3.5%CiWk 
acidaDdwater.mrdryialevapahlykldaim-oilwhkll 

._ _- 
H,7:~;~,4.40.C,~~O~nq;lira:~,~od;ii,7.13;N,~31%)~ 

&.-hA (Ok ml, 6 n&f) and IBC (0.78 ml, 6&d) wclc cm- 
sLxdvdyddsdaadlOndu~forrctintioaA8olnaf 
Br-Hz+~AX’h (1.409. 6mM) aaJ TEA (0.84ml, 6mM) io 
DMF(6Oml)w~addaldthemixheatimdovani&tlbia 

Aftexdry&aDdevapurahaatiwasobbiscdwhidlcDuld 
Dotkcrystallkd.~oilwasdissDlvaliDaahydrous 
trimwroaceticacid8ndalb~tostendfor4ominatmomtemp. 
II&X NI. Ewporath and tritunh of the redw gave Ibe 
carnqondiqtriawrorcebte(2.54g,5.7m?d)88moii. 

B6c-h-OH (1.68& 5.7mM) WM didwd ifi DMF (2sd) 
8ndalokdto-2v.TEA(o.8oml,5.7mrd)aueddaJfolbwd 

5.7dd)w&dimlvdiuDMF(5Oml)a11dddedtotbe~~ 
anhydridcaohlbirwaastirraJov&ghtaDdalbwedtoatt8h 
roomtmp.Evapodmpveoilwhkbwasworkalnpintbc 
uualwaybywmhingwitb5%NaHCO,aad5%citrkacidTbe 
mlll&oilwasrmydh!dtwicchElo~ 
cum y##ipr tbc N&red pmtedal @&de l3 (1.74& 68%J 
m.p. 11~117. (u]&53.0 (c - 2, MeOH), (Feud C. 5292; H. 
6.70; N, 11.00. &H&O+3 mquirca: C, 53.22; H, 650; N. 
11.28%), Ado&d aoalysk: 6M HCWP/24tu Gly,m Alelm; 
MM, cyr(Acm)u, Ghl Ah1.m 

Z-+OPh 14. ZTrpOH (3.48,10&d) was muqmkd in 
CHA!h (6Oml.I ad TEA 1.4ml, 1OmM) d&d. lbe solu was 
wokd to -m, IBC (l.Zful, lOaM) ddcd ad lOmi0 albwal . . 

sbvatm A ado of BrWH2*A31yAIPb (238, IOdd) and 
~(1.4n&lOmh9hDMF(251d)wddaludtbe~ 
lliXhUC8llDWCdtOatEsinroolntemp.wanieht.EvsporatiollgrvC 

aDoirwllichwasdissolvedlamAc.rhrssolawas- 
iDmi&atial- tor&atllserlf&9togivether+irai14 
@s&5!)%), m.p. l*lr, [a&17.@ (C = 2, MeoH) (pamd: c, 

66.e H, S.ao; N. 8.89. CnH&O, quires: C, 68.78; H. 534; 
N, 8.91%). 

Ati~s-we wish to tbaak the SckDce Research 
Cancil,hpaiaiClbaicd~MdBockcPro&ctafor 
pddhgfldSWhiCbbW~llldGthiSWtXkpD3!3ii. 
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