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a-antho- and side chai n- protected ) cids are coupled step-wise in the
desired order to obtain the |nterrre‘grqaii &)‘}rpound defi ned herei nbefore, or

as an algf gkte‘b‘ésc‘n%e@MJWoo%ﬁ&*ﬂu@@sﬂﬁ’ra%ﬁ icHap &ML &) Rapbdt, & 'ﬂﬁ‘arsyé?tébeéé 27
sonme of ( em may be coupled to one another prior to addition to th

solid phaseadheadzadwdanT heaciEbitetihddtidfeqddhca BtjabEadtints Qalsplid figsé @agenh abcﬁna
wi t hi n ttéafoskidr| mofe teheesair bod Rae t complimy Inyays et edytied asit amcaupiedrngx ro¢ adjeathyi-
N, N - di dyralagtidei@MFicGt.Bloth: 1)pr deDMBOCEY-Cl. pinmedpchseaminate @soqnswochsrthe
solid H&%‘"S& '§ '*t!?rﬁ“t3 e%@;ﬁ?’t‘ﬁ@é“d?%"ﬂ@l@ Pk?tbw’ig “P .careph pfthe
Exarrpl eé]men drin reac lona&sa L g arse gonr‘lJlFt ioC, Fta%w Eg ecoup ing reatglc:::
N, N -dii §r9éer&p¢\6f ij’% tc y & ‘Lomar symr{'e zer, usmgapro ram such as that
di met hy | &iP-BQ M ARYer et 3. oyyme‘ii.se or pacmyﬁtgsag reagents and their use

i n pepti deafer the &srl&d?arﬁaéaﬁ@klﬁﬂubrﬁt@ has Bedha® Al dasXth yntSatednreaeptdd dah e rémrea,
i n Chaptfem ihklresiin sudpprtkapomtment . withhareag&ei sych %9, liqpig. hvllragén (1&7B) which ot only
pr ot ect et#aessitrpeatidadras thamesiobul eisd cleaxss ethtemaining mq@dm@e@eqthg graupeX.9f] X dX‘
phase ré&ct'of’ and "atst‘}m“ca°'f't§'th°f‘6P‘da?ﬂ‘hﬁﬁﬁé"%ﬁ’,@%"”%ﬁﬂ’&% eto@h iqgw iny8

f oft f se prefera
carriéd u%s{m Wi uor etrc acn ?ﬁexﬁﬁ uolq‘gl ) ceavu|n pse gﬁgﬂpfjm ghfe in ‘with
or [err]emq IteS po ﬁs % n%@go Q&Nrn : artugl‘ﬁe ml thyl
procedursg,f,a§ afeSiRAIG4 ﬁf@éa%n&rﬁm\éé\ IfoPkc @g am no proteécting group prior
to the coups bRg apdroddicron Brchariigl the sﬁrﬁlhdlc Pepad&UGsiRS ®cahbihde DNAURChrvbgy, a Met
I eact joonesidue ériefesdbiygjociadedtas @n syditiores residus antaiN-ermaidusognd Met shionldyredx berpresent
react i orelsewkere icthe pdptide.lhikewise. |a{job e residugs emplpyed in t@ingptigermust e nBY3ily dgPONg
The cougsrlfqﬁrger PRI RS’ @S epidy # BisfRsd apptisigintermediale cogwosgjionys peadkeagiagog
aut brrat ite AtResi zer, using a program such as that 10 reported in Rivier
et al, Bi opolyiers, . A978sp 1hia Phs - HR27TiHO38. . 1%, L AR RSI WD, A 18y A% -
sequefice has begn GoNMIELL ady - L. Lau etémdngtaapegg‘f dﬁ,ﬁ‘:’cag"bﬂ " oo \V.asln I
the resin suppeit- Ry -tAsaat GrNt G t R,,a Rgagent Ar(juth, a®, 1 gUi-dv hydr ogen
fluoride, which not only cleaves the pepti de fromthe resin but also

cl eaves wiletei sl v e OSHGeRch§¢fr?f [0t z:'ﬁr‘\ E) (asis e on¥al: Rygs Twpr Sere Ruis Higd
[err]o torr@'naﬁerr@i'v 'e % Pdey A ‘9 56;( e‘bt e ‘ﬁqﬁs anj Gin LpAs:
obtain t fo aé% §xyl oi of r&ec Ier | ue'a d |t g &%‘gﬁ; C%d:"z
the seq £ Glpies ot byl Gt .\ém Dot

trifl uorceas@&ﬁ&' i@ Fdc éFFA)d/ #iad 8slhg Ridwn rastheas tre .ﬁteaaéa.aw is ttuatera&mhl 9n geRM
the rgsiboriidé b ddavé e Met nssma 8t tpoNasrinials abd plddytexhé binlogbiBracting gegtidey Altluygh
f 1 uor i dehd formab eeniomiy sbaweiinditatesahat thebéptide wily bxtend thicdeh aesitionks erdesitiom4d, e
r eact i onndjeatesiefseypgre Qera\r‘e%\@ish "a' P@"’@h‘é' g WG%MHV'#W bynee |hﬁtg"$ Fﬁefe‘syﬁ@h'etzﬂ c

..| ncI uadei':tI ;L'ﬁ%ora"ﬁgau‘ E@ i e u% °'°"‘Ha%ﬁ %tﬁ"@

COR S o ch RF shhtResiil ABEE .%rtmgewyrdmtn
t he peptsbalﬁprrw techaqtr@txtw.aldneo@ss ué rabﬂr@crbreﬂ WHTRAe SYRHGs BF aABrrespokdiiigly ARorter
resul t, papfdecfagiesdispépitedid thakaheadinadrebyCrasieySdlitrirating sheprequisieatinitay bhgminbe
f Or Ml a:ac@5 beginnihy at Mst C-terfnimat] - Aia - Asp - Ala - ie - Phe - Thr - Rs -
Ser -~ Tr{érqplerlg - [err] ] [err] - Leu -Gy - dn - Leit - [err] éAIa éArg
- Lys » err] - Arg - n - n -
a y - adu _hT syn?r]esrs J@Tre ]h&GEEﬁ—%}O) NHz avrnIg]t%e f%rmul{ . [err] C Arg - [err] )
ferr] - [enr]ryr “Apbasgi. AR 1k S PRYT- ThkWsAT. ddr SiTyt €Ak - Lis S881 OleuASEly -[iA ]
IS Arg or Lysieu| &ef ] aiaS-Arge 19§ -Val ; LduerGih -iASp Tyie -O6 -Ser ; AjgerGih -iGin FHBly 3 or
‘A n; [err] i sSdd-uvAsor- AB\p,G[uerA}grstha}a NINGi, I|e Leu or Val; [err] |s Asn
or Ser [err] |s Arg or Ser; [err] is Gn or Arg R39|s Ar or

e nSracttzr‘ P '5 g ﬁf g '”;@Egr omep 93’ W e glt"d

G term Mdignd @whidh R .g@&imra,gﬂbtt ﬁ.rsyn seu ttﬁ.opep uo Po:assmmor Ala
-expressqgtr GrarofIRaRT AICSteyts RS dré @Sk dBrGrc%ﬁﬂﬁ'abéd% $parging With B tHerldRs, e.g.
.'corrp05| tHelwim io® nitr@ gV &F idsura itk Fbsenck iof Bxygeh BGt kighimndasirkioyl exidizd e isaifue lofrBdi Mét e
is treatreddwi t h cyanogen 35 bromide to cleave the Met residue at the
N-t er 6 nus Alpraded Pﬁﬂﬂﬂ:é""t Pﬂé"’lé!"@t |"(‘,°al’qp§‘dﬁe‘t4'ﬂ/t§ hydbhsteriey-step pmgegrsie-Reblocking,
fornul a ”5 i""'F h‘ f? S REFEr PRSP PEReTIiFIOr IARER W thR PERTETYre set
posi ti on” e‘a' s Eﬁ' Ry A0 &q LSS BINLRIE & Mo Hahant 2!

“bi ol ogi cal actrvrt rov g 8 | des. having as few as § %o 29

‘resi dges, and such shorter fragrrents are consi dered to be generally
equivalent for many purposes and to be included within the scope of the
‘preferred internmediate that is provided_.by the invention which is 40
‘intended for production by reconbi nant BNA t echnol ogy. The foll ow ng
Exanpl e sets forth the preferred nethod for synthesizing hpGRF anal ogs by
the sol i d- phase technr que. It wr 'l of course. be apprecr ated that the

T Y o o I T - Y T 1 T



resip, such as that available from Bachem Inc., having a substitution
range-of about 0.1 to 0.5 nmoles/g 55 resin. Coupling of BOC-Ala to the
resin is performed by the general pBottd@uB84set forth bel ow in Schedul es A
and 8 which'is used throughout the sygt hesis, and it results in the
substitution of about 0.35 nmol Al a p?e't‘arﬁof resin. Al solvents that

are used are carefulde\é ggassed by sparging with anMaﬁﬁH‘i Aninf- 9- helium
or nitrogen, to insure %he absence of oxygen that m g:I.T__uES.E‘_S.L.I’_a.b.I y oxi di ze

the sul fur of thei1Msow esd/sethdh@dithiol After debl ocki ng amd neutralization,
the peptide chain is built step-by-step on the resin. Debl ocking,
neutralization and &0 TFAseofthapadithiedni no acid is perforied in general
accordance with the procedure set forth in detail in Vale et al.

US- A- 4‘f 292, 313. Débl'g‘&/&?"n‘fj nedithidt erably carried out in attordance with
Scheddf e A which f,0 ° 0 117 034 Schedul e A Reagent

M xing tinme (mn. ) 5&%0&?5" EH’C” 1. 60% TFA/ 2% et hanedi t hi ol

10 2. 60% TFA/ 2% et hasmgli t hi ol 1%98. 1PA 1%
et-hanedi t hi ol 0.5 10 4. [err] (109 in [err]
0.5 575 MeOH 6. Et,N (10%) in CH,CI, ®5 15

Cl 0.5 7. MeCH (twi ce)
. H (twice) - 0.5 8. [err] (twice)

0.5 20 The coupligg € wigf erably carried out as set oyfgin Schedule B
whi ch,f ol | ows: Scﬁ'e}upﬁ{é’é é§ _ Reagent

M Xi ng ti NM&hé biblihgs arel¥rblkrably carried out as set out in Schedule B which follows: -

6. [err] (109 in [e

10.; Boc-anino acid 50-90 30 11. MeOH
(tvm\fe) Schedule BO.5 12. [err] (twice)

0.5 35 13. [err] (3M in [err] L .

15.0 1%. [err] Reagent Mixing timg (mink  \pOH

0.5 40 16. [err] t\&%q — 0.5 Briefly,
one to two mmol o protected am no acid in nmethylene chloride is used
per gram of resing Bdésmimea&dui val ent "of 1.0 nol ar DCCbko4-go0 net hyl ene

chl oribgde for two hours. When BOC-Arg(TOS) is being coupled, a m xture of
50% DVMF and met hyllleride@hlitwidetle i s used. Bzl ether is used&s the hydroxyl
side-chain protectin roup for Ser and Thr. P-ni tropheny% ester (O\p) is
used to activate ¥h g end of Asn or Gn, and for ?arrple

BOC- (O\Ip) i's upd n usi ng one equivalent o t in a 50%
mxtﬁ?e of DWVF a(rzlig fﬁy%ﬁ[g %%PE)I’I de, d n which case no E)Cbgdlss added. The
am do group of Asm. atH,6,n is protected by Xan when DCC coapling is used

i nstead of the active ester nmethod. 2 - chl orobenzyl oxycarbonyl (20 -2) 5(;
is used as the prigt edePthg group for the Lys side chain. T8 is used to
proteeét the guanidin roup of Arg, and the G u or Asp ca ?oxyl group is
-prot ected as the ﬁzlc*ég'tlé?"" z|l ). The phenolic hydroxyl éj oup of Tyr is

pratected w; ° i BRSO Jc@ i §tn| SYdh 36 f f38in,
'-f-ol owi n Qu::g i gﬂ%bg&rbgfﬁ‘l% ﬂB&@d@% ' :awé:fe chloftMBE:ér E Eowé{)whe' 'S%‘ S)is &Ju%
- lle:: fheted, abhik{uds dt50% DA NG elthylenBenibedd i} used Bz §tRérlig usedécg[aavd xyl si@dchain

Lys[err ] proteltirly grougefor Ser@ny Thr. Eilnn{oehe yl estérdONp) nSgsc{depra]:twateAhacarbm ralraf Asa or

Lys|[ er r ] Gin. andforexpraple. BQG- r@m )is cqqg @yq ight qsmg Qne|ep@valer5@|f tr O% mtxture
Ar g[ err ] of Dl\@ aethylene Iﬂ hlch T pof protected
Gnferr] vﬂ‘F coupli ste the est o Ci-2)
: 5 mﬁ as té teCti the L | m ro Arg,
[err] Gl[.l%F daﬁo |se;§5 Eted zl'e§le zl) enbl§= J onyQf is
Tos, [erﬁr tek@d fth 4y} (DCB). Abthe bkt 6128d é}nﬁrw@@ﬁéfou&@ng fmryp Weas Refihed:
partially or total I y rem)ved by TFA treatnent used to debl ock the a-am no

prot ecti ng Xjr-oy(X>Af e - PsbldXTh-nalla lesl dEthHaSAbﬂEﬁ ~cSar ‘bd Tt{ltbxzb Rearg(X®) -
resings BOC is peshfivedal feu 36 18" or Argg eu - Leu -

it R B B IATG R

~gram of QRgbihde-ik 88Nx? RIDCEZRCisf B¥nz8mNalfis BAUKS ROXANRe Bl TAACKT RracRpe nbalefis

“hour . s/ L-8iH-rekih Bagpak Xun ridy Hak@bddn paRERY oMo@lly Mawediby THCrdatfém uPRIb ideifiock the
remai ndes-amino protecting group.

After the final Tyr residue has been coupled to the resin, BOC is removed with 60% TFA in CH,Cl,. In

order to cleave and deprotect the remaining protected peptide-resin, it is treated with 1.5 ml anisole, 0.5 ml

methylethyisulfide and 15 ml hydrogen fluoride (HF} per gram of peptide-resin, at —-20°C for one-haif hour

65 and at 0°C for one-half hour. After elimination of the HF under high vacuum, the resin-peptide remainderis -
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6 117 034 *washed al terhatel y with dry diethyl ether and chl oroform
and the peptide is then extracted with de ﬂassed 2N aqueous acetic acid and
separated fromthe resin by filt ra@i bh cl eaved and deprotected peptide

i S t hen aghﬁf‘g%)rﬁ% (rgrg g?e h?ﬁgﬁg% Erorgog&q ba;\lrt?iﬂ: &etpﬁge %%&%&*r%d(%ﬁ&&pgq[gﬁhseg h

urt her puthé Clegebab %apa@paéaad ¥6ptide i§ an BisEhakShi OLEso}.ﬂPaleamasc.deﬁergubeaea No
Ri vi er patifiaskion whapt halesicluds ISagtiadeed ash BhobagineaionFuncti on, (1979) pp.

125 B and Thpdotidets tien. fudher pmifiediterprerBotive 0@ mi-8lep8ra(ivieddLL. as |dasibedran Rivier et

artri e‘?ﬂf'ﬁqut Fﬂ'gcftwa?etr §'o¢zs§efcﬁua@f@g %?@bm@%e@arawar Wk Red 4M’tCH’eT55¢Z® 103,

[ er r “"‘9 50" Oaip PP SHig2 by
ol %ﬁ“@“ e 72545" BE T et
Chr orgatcg,gf@ re scsE\BQ tsg&'i%pl'p%n Sp&Vaft m fthe
carefu prnéEDrPdctl@.:se ank@,chadn fwbymt,heaémma LSRG a HruANY nner eeu,lcs:t.antwa’rm
purity Tae eefeodue . thDe&abmmzag tfielkihbe pesired pelidh e puim of whittiep gredentHay 98%.
checked f ®hre yynthesiyis répsatad hsieg/echlarenpigylated resih te ptodode tBHICN rentide id Ueddeid foifhe
center Yging Aracepyren a5 gepipllyi daserined iyiRefial. {.hék AR Flear- p¥st i98e298f@9UNPTY). of
whi ctf i rgrea}ter than 98% The synthesis is repeated using a

chl oror?'é ne'gas{s o§| ,I;oopmgqtﬁggmlg(ﬂ_ﬁsgqeha%@t(Jhgleomlg ree acid form using

procedures as general y describ vi'er Amer. Chem Soc., 96.
2986- 2992H(.18,/4)ala 1Asfx L @e | Phd heahsy REheSes - 0fr [ARY I lys - Val - Leu - Gly Gin -
D[ efer ] ] - hpGlea(-1sed ) ANH2AMa iy g LédheLdwor Glal -a8spH ite -Mal - © -Ala - ArgAsGin- - Gtha Gy || e
- Phe - Thr GluAs$er-- Ser - GlnTyﬁ'U— Argy- GM_yél& WHE - Leu - Gly - Gn - 20

Le Ser Y Al &y Art pV-VIS% .nr-\ér'l&gllég -aLeu n 0 ept nthe a Y Ié)H-A Al -tﬁ\g
g o
_conduct ad'"f' d"g,dc" ARESTRR dnere RRehdh "de 'sdu%% Iéﬁé’ﬁ ) é'p‘f r?t]%'”es?nzelf:§

H/gxg,eglbn"l n t he manner descri bed in Exanple |I. The peptlde S Judged
to be subskeBfritiadsisyot AHé BpGRF BERITY-©-BY-hblBRIG1—BXN )| ving | ihd kemsyat hesi s of
the hpGRF analog [D-[err]]-hpGRF(1-32)-NH2 having the fornula: H- D - Tyr
- Ala - ABp D -Ayra- Ala|-dsp -Plge- le Thire - ThAsiisn -Ser - TyrTyArg-- Ligs g Val { ey - GiyalGla -
Leu 3~GIy GI'-ﬁU Sso -Ala - Arg LY_seuL‘-’“ é@P G"AI ésn '}!?rgMe‘ 158 Ars_e@'n E@u G'veaNh'z- .

uct
St opu s;%::mg:;es W'Eg,ae. R Ve b R L
inth eoraa&n%ta Grrh el IhnEX tﬂedtnc ae.rpeat asdeﬁzs -51§aeqcLe, b;e acettc acid,

‘subsjsanintéttdetedpur e using TLC and HPLC. The optical rotation is neasured on
a phot oel T4 synthepoisaepearti@sings chleronjet{yGud redifscopreduce theciache p8ptide in the free acid

uncor r demeay gemivdyﬁm%hg‘ei"@f? epeated using a chloronethylated resin to

‘produce the same peptide in the free aC| d formas generally indicated

FZ; ?Jr m;lpé?—é( @%Jsel\ﬂ_iléh% leortene? h E?F()%Xa’? 2$] hp%ﬂkﬂe 3Z{Wt a&gn% &BER'%‘, na. g

Phe - Thr y-. AsNn a1a S@kp - ATthue AR -ThEYShsn ‘éal TyJ-eHrg @sY- val G 13- digu Gu$er
- A3 - Arg teulyser-~Alelarg -L@s! - tedG ibu-- 6P Asp |- he - NIeN Ser -- ABRE Gin AGIH G- NiH;
Adn- dy - [err] is conducted in a stepwi se manner using a Beckman 990
‘Pept-i-des sg/m ﬁeefrzeﬁteen'semawswee| Beckman $RO '??amewt?eeew qseen MﬁHExfa rethp
s aiy ey p§3'e£"a‘*9r~’;,.m S e W b e
opti cal gl A1 Sl gt FELEHEE Ragtihge ?«%. AT

1% acetic aC| uncorr ect e e sanme general synthesis is uséd to mak e
Terrie- thGREne(\ZL 44)-[err]. 50 Example V The synthesis of

[ err] - hpGRR{ tyi27esis] @riN|e* rapGRRY1-+2-NHp havihg thdformdigr - Ala - Asp - Ala - le
‘- Phe - Thr - Asn - Ser - T¥r - Argr Lys - Val - Leu - Glg- Adn - Leu -
“Ser - Al ah-- jrg Ala yAsp - Alaglle -|Feg --Thg |4‘ -R8p - Tv1 t 8rg - Nyse- Val[-deep]- @) -j@n -
_'conduct ed i n"% sPEpWiee MEnnbr u'sﬁ”ngL%\" B AFP 9418 -PEIBt i W Synt hesi zer on

an bemﬁfi gljdgepmneangeéﬁmbﬂé nd“'“ m%m{m;{ Gofd LA 9@ Sedif 1964

_ Yin[Exb@pldS! Tk de us:ng and HPLC.
synthesis of [err]-hpGRF(1-32)- O—|haV|ngtheformJa - - Ala - Asp -
“Ala - |BxamplePtie - Thr - Asn - Ser - Tyr - Arg - Lys - VaI - Leu - @y - dn

v~ Letp - Sd&he symbesis-of Afief’]: hp@ﬁ§“—3g)eQH hayieg the fgrmula: Asp - |lie - lie - Ser -

“Arg - G | ducg ed
‘seciran 98 Fepdine Apricibalfarion i cavbrabei af o P L oo o Gages

65 is conducted in a stepwise manner using a Beckman 990 Peptide Synthesizer on a chloromethylated resin,
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in the manner nentioned at the end of Exanple |. The peptide is judged to
be sUbstanti al |y pure using TLC and HPLC. The optical rotation is neasured
on a photoelectric polari rreter as [@M1A034 1% acetic acid, uncorrected).
The synt hesi's i s repeated usi

h r q9 A % HAresmto pro o sang EtldEl
am dat ed ftm% hBo?;?t' rotfyg: |5Mgs§%ﬁé§;m%)oe act TF i& id%l ‘3;8"1 §P$51%

havi ng t E u,g: rr
- Tyr - AY tgrhe ?s t peatédau ing gMBHA %snh to E:Qduce the saJﬂﬁLb gﬁJ m arﬁi'd@tea '%rg'a
Lys - lLeu - d 1% GP )

NH2 is ce,&dwd eni in a stepvm se rranner u5| ng a Beckman 990 Peptlde

Synt hesi zerThersyathesiBlofA| 0-Msi*Ti-hpGRE(Me-3Nefhravibg Sbe fdyedlai n Exanpl e |. The
peptide is judged to be substantlall pure using_TLC and HPLC. The 15
optical rotthtiT¥h- i"*@ msuft ?"“’phé'i?'o‘eﬁ%btﬁ?’c P(ﬁ $‘Y qét" {Véb g%"r f'y- S 5
1 (C=1° 1% ac ‘ch i '8 'Lﬁfgor'f@c &Yy Leex Sirpr snur g edirg -§in - Gin -
[err]-hpCRF(1-32) - érr] having the formula: 20 H- Hi's -Ala -Asp - Ala - :
I'i @ - Pheis-codécted iAaMstepwal mannby Using ABScktan890 PYstide-SyRihesizddol anMBHA kddih in.the
Ser .- Al amahvidd desckiped in Example 1L ¥he peptidens juddedpto-bel substantivhiy pure Seing TLA\Bgd HEBl() The
-A n -@ ypticalNidatios i€ oredsized dn ianphwtesiasyis mdarimetercas (6T =rof4cb  Be ddenart % 9¢etic acid,
Pept i de Qwrtfh@sfl’zer on an MBHA resin in the 25 manner described in Exanple
. The pEptlde hs judged to be substantially pure using TLC and HPLC. The
opti cal S esis rg?gf»ggggs&ﬁ]ww %L.ﬁghﬁe' forRQLAr I meter as [err]1 (C=1,

yn
1% acetlc acrd, uncorr e synthes I's Tepeated using Phe as the
last r'ési dug_hR PNPJUsS - hRr Nile- [HRGRAHA~ A2) = B&r Iyr - ARe- GRtiveal LauoLl @y i-@ i Sou -
aggr ed on asphonmel &gt riys pebarierei Gh -aSsp| id | Meb8S&rl- Ag=1GIn1YGmCeGiyC- NH,
aci 30 uncorrected). Exanple | X The synthesis of Jerr] hpGRF(1-32)-[err
havi ng the?Of"éHcmﬂl in:a stgpwise mapner J3ipg 2 ek mw@?"fﬁl"ﬁ’e ypihasizepieg an'M?HA resyy,in the
- Ser zspﬁgnn?g‘ crlb @Exa ael ThE ptid dge e _Su tlall re usu LC 9% PLC TSZ’%
- Lou - Et I‘D%tlﬁm ﬂgassure on ap ?el g?olanw%j as °+1(
conduct ea 'ﬁ\easvﬁ Ggmssﬁpmgm&?hé"gs theBBG Kme%(kr&ﬁ% 'Im']%@hbﬁs-lﬂmmoﬁ}he
an MBHA p@fhincordlioh € nfb@sui@d1BRTa pleficdidcitdndidtinkotetgel (Q]31=—S8e+ peps 1,048 labetic acid,
j udged,;t ondeere@addst anti al ly pure using TLC and HPLC. The optical rotation is
measured on a photoel ectric poI ari net er as [err]l (C=1, 1% acetic acid,
uncorrec?’e@{)p'e Banpl e nt hesj s of rl - h GRF(l 32) - OH havi ng- t he
fornula: H he'I%YF““es‘N%(PheAébp IRFA}532-NH ha"'P‘P\é @i "Asn - Ser - Tyr - Arg
- Lys - Valy eUas Sy Ag nIle l’ﬁéj I asn A58 -p q@rgAr LY§ys~- MY Lou L6ty Sath -
Asp - Fle - V%tu- A M el G -Yasp -4l -t SS%Q HCUEA -G 3 Gly -
‘stepwi se manneyw,uUsi ng a Beckman 990 Pepti de Synt hesi zer on a
chl or onet hyl at ed resin in the manner nentioned at the end of Example 1. The
pept i de isscopduitpsiintastépwviseubannenusing Pﬁepuv@ 999 Paptidp| SynthesizeqRING@EN Wog!n vgdhe
I ot at ivon mMagnerdgaqripedindixamp ?HOT'UE!PEE‘!"('FQ}‘ Qr'?‘h%’f’%‘@“‘?gy g;ré';r"fj;gﬁbc— nd BLC. The
‘acetic agpifel (HANGP % Sreatired S8 aRhaipRIeFtig PolpIUnLer 3% 9l acetic acid,
Terg]- hptEf®%9) [err] having the fornula: H - HIS “Ala -Asp -Ala -lle -Phe
--Thr -Asaxanﬁggx-Tyr -Arg -Lys -Val -Leu -@y -Gn -Leu 60 Ser - Ala
- Arg . LysThe dy@thesis lo®(Vai?’HpGRF(1ASH)-OH | HaGing thd ®ormuser - Arg - Gn - dn -
ady - [err] i's conducted in a stepwi se manner using a Becknman 990 Peptide
Synt hesi zerH odyanANBHASE edlen- - Phee - FBnndsn d&stcr TYedAidn- Egamyfall e Lau -l - Gin -
peptide is judgedSeo- ’b'é -Aipstihe bey rieupia -Asprde Ve a3y T‘?FBECG'Th@"bD‘E‘HVCé?H

e L R S R S e

rhGRE( 1- 49 nkdd. FRY bptikat REaibR isWeadured on dpirivtoeiett rapn Pheteflas (a)3?1-62.4°NE=1, 1%
‘Thr - Segcetic 3€i, uncbyrected g -Arg -le.-Leu -Gy -G n - Leu - 5 Tyr -

Ala -Arg - Lys - Leu - Leu - Hs - Qu - lie - Mt - Asn - Arg -Gn - Gn -
:Gy-SGHxa-méA’\gg“- Asn - Gn- GQGu - Gn- Arg - Ser - Arg - Phe - Asn - OH

The synthesis of [His', Nie*’]-hpGRF(1—32)-NH, having the formula:

H -His -Ala -Asp -Ala -lle -Phe -Thr -Asn -Ser -Tyr -Arg -Lys -Val -Leu -Gly -GIn -Leu -
50 Ser - Ala - Arg - Lys - Leu - Leu - Gin - Asp - lle - Nle - Ser - Arg + GIn - Gin - Gly - NH,

is conducted in a stepwise manner using a Beckman 990 Peptide Synthesizer on an MBHA resin in the

manner described in Example |. The peptide is judged to be substantially pure using TLC and HPLC. The

optical rotation is measured on a photoelectric polarimeter as [a]3?=-59.3°%+1 (C=1, 1% acetic acid,
65 uncorrected).



is conducted in a stepw se manner using a Beckman 990 peptide synthesizer
on a chl oronet hyl ated resin having paq Eﬁu“ on range of about 0.1 to 0.5
nmol es/ g resin in the nmanner indicated"’i anple VI. The 10 peptide is

j udged texdshieMpst antially pure using TLC and HPLC. The optical rotation is
neasured orha yhese bt eGAFO—3)-AR iaRihgthatorinarat ] 1 (C=1, 1% acetic acid,
uncorrected). The synthesis is repeated using an MBHA resin to produce

r hGRF( 1- 43)H [ Hisr JAlgsAeR) - éh 1'l¢| tRha| - beo§éﬁu$¢t§ -3¢ gérer Atg ylledelswr 1 @ed Gim- Myl e
et al.5U S. PaYentlangaz, ic;.’? 3LeYy - I*ﬁ'g}a ﬁh""t h AﬂBlﬁﬁieﬁ"h Gihe GhepBlude
is judged to Y sABXc R &Yy ﬁreA'ﬂsr e optical rotation

IS MeasUlseEndided in 2 sBEEOMaffdr LLif @b&Haﬁ% e L tﬂe]sr]zer‘(oci‘ilc M."_rgﬁ‘ §ible res
aci d uncesifcd &gtltu 5\9 ef dbdut 0. @rgs?g Hnhdriddida %M!%IQGI !Ehe
f or mul,a: p&ﬁdé‘hs jubhedd to bﬁbﬁbsté\ﬁﬁlly ﬁ\hr& usunlga' Le dﬂbe-lPLCT‘fH’e optitdllrotati&®Els meabyifed on a
Arg - Ar ghotodleztriclgalarin@giter asGl3®=+50.8°£1 Tg+1,-1%\lacetic abidg uncdrsested). Leu - Leu -
Hi S - @ u -The| gynthegiptis .regqgtgd_us;qg n MBHA resinyj tp progdjce rhGQFu—43):\N _usrpgrpn_ m@ah
- PpIopRe gdur(ms en:c}g rdescr% '&aVa {Ej?tFl sUS ﬁmdsg %3&3 i %F.%‘??t I)CA}EE A reg §-|é)
a Beckrra R SdBEENT® 8
in php%f& :?ﬁ: gm"m %?é 78& Eﬂﬁ @E‘ace[ Cl aI Q;é ureg’t using TLC a
HPLC The opti cal rot atr on |s rreasured on a phot oeI ectrr c pol ari nmet er as
[err]l (Eahlpidkmaceti c acid, uncorrected). 30 Exanple XV The synthesis of
a hpGRF anaTr@gs,vnihess of etrGﬁFnr-HG?\FI(izlhﬂ@gmelthWé ng the for rruI a H- Mt -
Ala - #hsp -HA%G Ar ;agph}i,a' uz A}nq §er % Y é[p AH e (r;(?u lr{'ep_ Le{
-Gy -Gn . T APV Lg'. u fu He e sn u I&F Ge-u
. Airl_ Arg AZgGﬁ«n-Q‘ng X EKrH e$§ b‘ré '&g?‘ i ,
Gn< Arg - 'S co’nduct ed in a stepvvr se manner
using ,a B%Kmo%@a Elep&aasle.ﬁym.mw Z Beckpihnd9d0 Hepti@YTBYritldsitee Bn 2 MBHA irdbirl be
manner ggérarally ldyscebaLin ERstiple h Th pantibe isXilidged Tdige dptanitidly iperej usihg UC aad BRLC. The
subst ant petichlyrotatioe isigieagprad_ @ arphotdRlectric 4B larimetas|as (WG THA8.58y hiCrek i1 efetiq acid,
hpGRF ana!“‘@gfec‘ﬁd)e [err]-rhGRF(1-32)-[err] having the fornmula: H- H's -
AIa-GF Exd %X“Je - Phe - Thr - Ser - Ser - Tyr - Arg - Arg - Ile -Leu -
ad y n %% W 2 e -
Asn - Arg- synthgg of Eﬁlp%RFﬁh%o?!; ecg?rl?jttg"t%‘e’dl {’h%l#ﬁ?tugﬁe\nﬂs@v?rhrgntrtr‘le’?ml%l{\!ng a
Beckman 9904 Pegt i-dr Swathuasl-uet Piy)- Bt MRBHASBESTYR -B%g i- ArgEXmTPL& | Gly Tlis - Leu -
anal og i s judged- Al -begsulyst-aerdi-dkl y Hisir Slwsileg Lél CAamd ArPl-Gin 5GIEx &pl Slu -
XVl The synt hésd s Asf - &Blinp GRF -Fial-cryaf+ Seymedvg 1'P'ee Asn - OH
[D-[err]]-rhGRF(1- 29) [err havi.n &eforrm H‘F i S | a (P
lie - Phé(t:::dl%}endell'ngineg:;;;IZEscrrrt‘):fpum mpI;_TX 29;;& 2?:',.,, ?:E%%LLE:;C@ lly gt\urel?tt:mg C
Tyr - AL el
[err] p5 is conduct ed in a stepw se manner using a Beckman 990 Peptr de
Synt hesi eeimpg1xgn MBHA resin as-in Exanple |I. The peptide is judged to be
'subst ant i al The gyamesisisf AhpGBE aaaldg.HRL ONle*fhehGRFN+I32EMNI, havingethe domalila:
-.su_'tr'tutin D- Tyr for Hs at the N-term nus to produce [D-[er -rhGRF( 1-
29)-lerr] ?G‘an’gr Ir‘“aTh'!f R Eﬁhsseb %[ pﬁtﬁﬁf%péf% "“fr rre%ﬁ' % "-e" iy
1 hGRF(*1- 29) [ &Y% ] Aehadi®ng e He e or Ia'sH g-d'e '9A1 WMz
Thr - Seg con&?crted' iy stepvﬂegmal‘ﬁfegu b@b% Beckrish Ssog%tld&%tﬁés?ﬂr on §r5 MBHA resm-£¥

- Ala - Aegamdiy'$ Trihhatdglid jodded to bl substhhiiily Idbfe odiSg1 TEG G HNEE. 9
034 is conducted in a stepw se manner using a Beckman 990 Peptide

Synt hesi £eamman X¥h MBHA resin as in Exanple I11. The Fpe ptide is judged to be
subst ant i al T¢ paresief ﬂd’PﬁBC 38199 FPEmeNE@ ATy Yph Gh 5—29! NHTH‘@‘"Q? r\lreh@sms'aof

‘Terr]-rhGRFR(1 9) er Vi r
Phe - Thr _}(lsql-ﬁu - ‘{:]'fa .IAE} ﬂ% tPneLetl'ﬁLguer'}?eé G:i_H'Tyr m'gs %gA%I% Lg Glyl. P?n -
AIa-sArg-Lys-Leu-Leu- s AU - -Gn
- Ay - [edonliuctél inSa QedWIsECine6her sifg st&amaesmeae Sdthgsizer aee.k mﬁ&an as in
“Pepti de Syatiiesi Trerpeptidenis jivRid4 tod®i subamnitially pueapsiag ITLC Bhe HRePL i de i s j udged
‘to be subst Emsvathksjs ip (rreated subgtitiing Rfer foiicat tihl-terpinusad produePdinr'{ 4-rhGRF{(1—
measur ed 28" phot oel ectric polarimeter as [err] (C=1, 1% acetic acid,

“uncor rséckegi')‘ple Exanpl e XI X
. The synthesis of a hpGRF analog fragment i.e. rhGRF(1—29)-NH,, having the formula:

H -His -Ala -Asp -Ala -lle -Phe -Thr -Ser -Ser -Tyr -Arg -Arg -lle -Leu -Gly -Gin -Leu -
65 Tyr - Ala - Arg - Lys -~ Leu - Leu - His - Glu - lle - Met - Asn - Arg - NH,



15 the synthesis of a hpGRF anal og'i.e. (DJ[err], DJerr],
D[erT])-rhCGRF(1-29)-[err] having the fornmula: H - D- Hs - Ala - Asp -
Ala - lie -Phe -Thr -Ser - Ser - D O W7 03 g - Arg - I|e - Leu -D- Aa -
A@n - Leu - yS.
Arg - NH °z>a°r¥ g aete o ﬁﬁ'%%@%ﬁ"iﬁﬁhﬁ?r j&&’" “ s e
Synt hesi R/Igf—'ﬁ' 89S T n Y PUPhe e |s judged to be
subst ant |E§4$Meg¢yi|e usi ng TLC and HPLC. Exarrpl e XX The synt hesi s of a hpCRF
anal ogsi . e. THel¥ntHesik ERkIeT}-AGRFNE29NN) Rgirdghte fioiad:a: 25 H - Tyr - Al a
-Asp - Ala - Ile - Phe - Thr - Ser - Ser -Tyr - Arg -Arg - |le - Leu - Qy
- dn -Leu H ?& Ala AlAsp-- Alg glle - Phes- Thr| Sgr - SeretTyr -WAirg - Argd e - Lau eGly -[{fp -leu -
[

Asn - Arg - ]Afas ﬁfﬂndh\@t 'e'eP"| ‘n‘-"a’ s!"’ép\/ﬁ'ge'ﬁaﬂﬁ'@r ‘tPé‘l ‘n@’ga E@ckﬁﬁ'n §9’0 NH,
Pe ptl de ? nner usrn n g% thBSIZ l’ 0 F& resm as in
J UdQEd t Q@E % Etﬂgt y Eig g dh\'u | rotanon rs
synt hesi $he uré dmmt 4006 1 (C=1,H% aé-dh.s a‘c: ﬂco‘r

- e-Pe-r-er-er-yr-rg-rg-re-Leu- n-Leu-

Tyr - Al @xampleXIX Lys - Leu - Leu - Hs - Qu - Ile - Mt - Asn - Arg - G@n
- @n s d yThe sghthesis mrghpGR&gna'ogi}riDH'ﬂQﬂw”@w ’lAr~g‘?F11—S@r NH: having thpfimula:
Asn - Val -'E' err i's condug/’rged m{%ﬁs WFF'e nannergyrgsrArrr 'Eb ‘%(man 9 0Ala

Pepti de Synth e E [ .
j udged to bes'bs 5ntr5f|fp5br%e using and Ir%read h%nto?h NH:

foregoj,ng &REGidd Ml L¥pvabd! FRARYr RGin rsaééaaaan 5&&&9&@9 tme.zana.k Q0 MEH Ere8nSAR in
synt hesrzwnusn Mthel fprida EEjuBdd @- PNARKtasYIy RSe Gsih@ TDDIafaerLEet forth
her before: [err]-hpGRF( 1-29)-[err] [err] hpGRF( 1-29) - OH,

D X 1- 32 D l 32 D
T e A
[err]]- hpgE ]I'y4oAlla sp ﬁ{ leLLu'?{L@u r]t']ls F(llly" % %} 7 |’Y G"&HLGU )

[[err] ]-hpGRF(1 err , D[err

[err]]- hlﬂs@ﬁ(ﬂa&ﬂ% { ﬁ&div]nse [r@m[néil’d’s}rg a Bdckrhan 99({ Eﬁ'pil}:lé Shﬂmﬁéﬂ.orﬂ@& -MBHA resin as in
[ er r] -jap Ekdrgdie 40The peptidd i5- japigpd wubd\bibstantially pure using TLC and HPLC.

[err]- hpGRF(l 40) - Arg- Al a- Arg Leu-OH, [D-[err], DJerr],

D-Jerr [err '

D- % er r} ;jl mi“hiﬁ% "%]-f‘é% [‘gf"r ]'NHﬁbhf‘é'P? fhe {S-LT%'Fr] ] - hpGLF( 1-32)-[err],
[D-[ers]l, [grH [ Ssh] Jmd PEFbde 3Pir ek ber [ R lar RERT( e 404y € n -Ley -
[err] :{HOGRF( 1*1“:4 J;?raaN F;AIIEVSN lgafuL—el.lb'uG'HrQ-n(tl@5Ile?-JMetA-&AsS%:ArBD'@lﬁur %‘ [g:{«erléﬂ -
D-[err], D-[erarg]-AspGRBin1- GR) - G@r + Arg 18er - ABy 1PKe 03dn Thvai SNHhet i c pepti des
prepared in various of the Exanples are conpared with er ther purified

synt het i ¢ ¢nperedLingD wmsemapmfrlﬁinac? h@h@?ﬁ’%” epiypL P‘héﬂ @ﬁﬁ‘[ Fﬂsr"]asl in

in vit¥o Eé%‘g%{ dtf’t? 'tEPé’f'é jydagdyio; f' Hy %\ } gﬁﬁ the rel ease of

rom ' nop ot DL BOrE BRI PR ot e A
i ng tYre re ease tro assays are carrle out US| NG

_ n etic hpGRF g&zmhggmdazgi.um si de-by-si de conparison with equr m)l ar
conceniratl ons ofiiefMepGRfii-o28-0dnal ogs synt hesi zed. Cultures are used which
i nclude cells of L(!lg-elrsr‘%vﬁpﬁﬁﬂlrtﬁh"%gl ands renoved sone four to five days

previously. Culti i dered optimal for the secretion of
%Tﬂ’s e‘,@'% 'i’" 1_633
1N

-growt h hornone a a?'ati ve testing, in the general manner
~described in Val é% ya{,a,n 91, 562-572 (1972). Incubation with
the substance to g, tpﬁ@bﬁﬁi,dn?nﬁ.@&fﬂﬁm out for 3 to 4 10 hours, and aliquots
of the culture mwhrw‘n RIet)-KESRFNeMoR0H, processed to neasure ther r contents

i n i munoreacti véD{EHCmIeG-I) (Mhtg—»@h-arg}bdmm zed radi oi mmunoassay. The
.results of this aﬁh&f" é’lth%?f:fh lrl}gk equi nol ar .concentrations are

‘shown #n the fol |f§wm5qg%m&p dé‘ ML _40) on

{lle?")-hpGRF(1—40)-Arg-Ala-Arg-Leu-NH,,
[tie?7]- hpGRF(1——40} Arg-Ala-Arg-Leu-OH,
[D-His', D-Ala'5, D-Ala*®]-hpGRF(1—32)-NH,,
60 {Phe!, Leu?’, D-Ala®®}-hpGRF(1—40)-OH,
[His', D-Val?, D-Ala?®}-hpGRF(1—32)-NH,,
{D-Tyr', Phe'?, D-lle*’}-hpGRF{1—39}-NH,,
[Val??)-hpGRF{1-—40)-OH,
[Val*’}-hpGRF({1—40)-Arg-Ala-Arg-Leu-OH and
65 [D-Phe’, D-Ala’®, D-Nie?, D-Ala?*}-hpGRF{1—32)-NH,.
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In vitro Peptide Rel ati ve potency*
[err]“fhpGRF(l 32)-[err] ’ 3.21(2.02-5.43) 20
[err]-hpGRF(1-32)-[err] 0 117 034, 15(1.12-4.41)
[err]-hpGRF¢g égl)\_&ge'éepudes prepared in various of the ExBmgiaé &te EdmBarePiith either purified synthetic
[D-[err] hpbr r pitied synthetic hpGRF{1—40)-Phe-GIn-BiH{ {{ . vit/o 3ssdyl) to determine their
[ D[ err] leféunGdegs ta3@rpmoar thp release of growth hormone. AQ tﬁh%é @yritBetd. adBlpgs have substantial

[err]- hp@ﬂa(‘q} ®29auing tthe release of GH. 0. 13 05 0.29) 30

[ err ] h GRF Iqt s épqe carried out using the synthetic hpGRF s % n zrd Z -side comparison with

[ err ] h t ations of the various analogs synth?frzg d which include celis of rat
: hp r m ed some four to five days ltls gon oered o al for the

[err]-hp Lv%'i re used for the co a‘?g 6% in Vale

hpGRF( 1- er %ﬁr avz\/mévrzpnrrcee&rongmﬂ hets &ﬁ@ncs E‘Jtécﬂs &ﬁﬁéd for3tod

shows tghaburts ﬁu{ alqu :s\barmeesuafur@meamnﬂ B @IDAN prodedsdd® Mhessast theit icembaty en
concent r abinOfiorkaxtiloe GB{IBGIRI By AW aircharblxerizeexrbdivimnairoessby.ve concentration for

hpGRF(1- 40TeeOMepwtsrdf thimsomparativertesting usith eequignolar cancghtrations arecivpwn an thecfollowing
testing fle®edqui nol ar concentrations of_various of the hpGRF anal ogs based

upon rhsGRF are shown in Table I1I. TABLET"quEF‘eptl de In vitro

?ﬁgggz i15023)°A) grz'GRF( 1-40ps G (standard for this test) Relative_potency® 100%
rhGRF(1-29)-[err] (Nie’]-hpGRF{1—32)-NH, | 3.21(2.02L15)&4Y6
[D-[err]]-rhGRF(1-29)-[err] 34% 55

[ D-[ era] ] - r h\GRF( 1- 2B)s'[nGRF(1—32)-NH, 2.15(1.1%B05%
[err]-rhGRF(1-29)-[ery, }_ ' 0%

[erLﬁ r hGRF( 1- 32) - [E\'Fr hpGRF(1—32)-0H 0‘201%8%%'%%

[[erT] -rhGRF(1-29)- | —321N 49980 k-1 eHnr], D-[err],
D-[err],-r hGRF( 1- 29) - Jr ’]hpGRFn 3ZENH, - 29% 65 . r héRF- [err]

670% 0 117 034 Imex?’rmmeu—augmf t hese synt heti co.pami3-dess)shows t hat
the [err] varies from 20-100 piconolar and that the | owest effective
concentration is 3- E’hp'ilﬂeﬁﬁﬁ(m%?)m maxi mum ef f ecti ve0-t¥®eETR-29ti on for

rhGRF(1-43)-CHis 1 n ddition to the in yj t s for
secret¥on of grow hlpﬁg‘rshﬁé&{’ r‘?z&\'sb experiments are éb%@g?_ﬁ&éy injecting
the synthetic pepti %lzi]mbe“ﬂl’fl an.gidvel | ing catheter §gai@2{L&g¥y running
normal male rats. Animals are pretreated with FLA-63, a dopam ne

hydr oxyl ase i nhi bi t piis't NB2?)-5pERAIBSSBNH; pont aneous GH sene.e2-+-8gB)wW t hout

~af fectisng the response to exogenous GRF. Bl ood sanples are taken through
the same cafieities ta heRRfilat-FhefindiHi 0 and 5 and 20 mi nut es after
injections: GH | evel s .in bl ood are e . iv L ?@‘%é

o e e e BT M e
secret] Orho etween about nanogr ans an

m crograms I@ﬁ‘é re :rbmtvnmtﬂbtesarrgefof e olbPcdABentrhii s ol va;ouEur:hbameemald@g
Shows thaiasémepdatﬁhem-‘?aymbrkmd & TypERE anal ogs synthesized in the other
Exa(’?l es exhibit substantial potencies, and fromthis testing sone general
concl usi ons can be drévqgl: ‘%}’p C-t er ni nal TABKEQt i on does no¢ aq%gear to

i ncrease activity of #PR¥Hti des of a chain |ength | onger® femé
residues, but it ¢ggRr(1N&HRAP tJnGQrd%F%ﬂQléBgf peptides shoneggdohan 39
residues in length. For exanple err]-hp (1-32)-[err] is nore potent
than [err]- hpG?F(lh@%)r-Qs;)ohD[err] [err]]-hpGRF(1-32)-[errBodss nore

pot ent=.t han [D[er@& [err hpGRF(l 32)-0H, and [err]-hpGRF(1-29)-[err] is
‘more potent than [RERAL B¢ 1- 29) - OH. However [err]-hpGRF(1100%4) - [ err] is

equi potent with [ 1-_ 44 In the series of ar at ed
peptides, anal ogs%ﬂﬁ%@ﬁﬁf&“gfe substantl ally as potent %s‘gt he
;correspondl ng Iong;@rry,ang}hmn_IszNﬁxanpl e. [err]-hpGRF(1-32)gggfr] has
‘about the same potency as [err]-hp F(l 44)-Terr]. 3. In the series of
peptides with freeTye‘arﬂIcﬁm—t-zsr) NHRi , correspondi ng anal ogs hag20%g greater
“than 39 25 residues are eguipotent. For exanple, [err]-hpGRF(1-40)-0H and
[err]-hpGRF(1- 44) INtef hfr"éﬁgﬁm3§’dt"émt as are [D-[err], [err]]B3#YERF(1-40)- OH
~and [D¥[err], [err r%elﬁrm ‘\é\;ﬂﬁé&z% Synt heti c hpGRF anal Ogs“é&pgljl d be

~useful for appl i catdns. I'ch Hysr cian wi shes to el evat
[D-His', D-Tyr'°, D-Ala'®)-rhGRF(1—29)-NH, 29%

65 rhGRF-[Val**-NH,) , 670%

1



I C

prodyction. Stimnulation of GH secretion by hpGRF analogs is of interest in
patients with conplete.or relative' GH deficiency caused by under production
of endogenous GRF. Furthernore, it @ 410038l e that 30 |ncreased GH
secretion and |ts at endant i ncr ease i qr owt hEcﬁ (?

or ani g, S ST At i B IS
alter b qpdi f ot hg de endent neta I MTLNo

and deve ome&rt.a? tonﬁpmﬁﬁes:sE&rseaéadmtfe,rom@%Fma&alm& émvr'-b&zysefaub r@Sbyl
neans ,0fnjgtihgiteadyinthgtid pahidlei tBrop g0 GESEMSelliny Euimas Bei Ngsy umdey mrmunﬁtearrases
such as Ahiiaisoark poptredted vt BLA-BR1@ dubaiinerty droxplageniobibicor teat anprressedsrGRRNeE| @Y

nay be aetmdtion stibpetchffedingdhertesednad GSoganqus| GRF. E'GQ%S%D'WVER%HS thr?tmhk‘egzsame
pi gs, e@rteer 'eater’raee'v%mfsw@ps aftﬂtﬁoarwereéraggfe d°'* f Hehlaord ug"'é q?‘t
g;dpg?fqg}cret %Lun %GHFF osageséspvhésﬁaggun% nanogé'ar%“g§ﬂ es iquflé &n@‘)f t:boél?'l
anphi bi ansg,, {ref juo%ftﬁé: (R ofar 8 e hp‘é\ﬁptﬁgﬁab§ sﬁﬂ@;e@-nﬂlhggﬁhe? leQbthBres
have a RiMibit YuR anasr RAsibs, HAAUton? e AWenPs6heGRRENI encluSiasd cHBB6 drblvns
puri-ty meang-efitndl sineiadeddg@spot sibesmosidréass eqivityof GRRafepddesaif glehaifdenfthabrger

| i ke peptandB9gesidiespmptiy @tesfrmcagrsemespcpe@saitpeoﬁys shéreur dbian 3l osidaes ioriength. For
synt het @@W anal ogs to comrercr al anj or ot he aninmals in order to
prormt e griigghy a“ @ it ora 'iﬂs R g o
as | 'ow as orécp%? Vo) |1

engi neerin B qgﬁéteﬂﬁ%nhrlh zr] amor.ery w purities.
Synt heti c sip&he Qé}ﬁ.' Qﬁ%wﬁtﬂatédqﬁediﬁeé Qhbog$ al '85 r&J’kﬁfeQQfe subRtEBtiANIPas\bdiéht &s the
phagmac ebﬁdsﬁéﬂdsr)g lBhger @haIbgsI Ao éxampeC et bhieG RFE-r328NH] bad atrout ehe same potency as
phar nac e lBaGREVPABNIL on, - may be adm nistered to ani rral s, ncluding

humans, erwerrersa@qsa\f@ﬁwgrw'"érabe rr%'r1 C°"'?'f??%f’rﬁ95 loge yvms wrr'ah aap9 y
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