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CARBA ANAL@GS.OF NEURGHYPOPH& SIAL HOR 101‘\!5%

Mach Lebl

Pmnemng, wnthues of 1he neamhypapiwxml hurmnnes t}xymcm aud xﬁsopmm Lurmd

ot g the 19505 led to the powb;[ny of theirstady by. aynlhesls of:suitably modified analogs.
.- Ahuot éDU fiave been prepared o far; The prapdmtmn of dndlUUS wilh, i madmed disul flde

- bridge. (for examples sée References 2 w'd and réfererces’ given in Tablc i for a survey
e Reference 5) whiclht i$.on¢ of the very important stru tural feattires of tiese c_mn]wami&, ;
 led bt o a IIlOdirlC'dtlUE‘l of thé views oh the mechdmsm of actmn nf‘ nenmwpoph}smi'
.':hmmnms amd o zhc nttdmsuent of cnmpn;mds W1th {ilstmuly incres: | biological sctiv-
af 'mei}mds { m[s :

Ik um exdmn% ind partltmn Lhmmatoumphy, free- ﬂow {JLLH'G}JE!G m. d_
S hsmhznmn) We hszve recemlv subsmuled rs_ver'icd phase high perfurnmn

mmcm th.n z.nmpdrmg__ s:mp!u L()mpmmd‘; such it pluieciud methmnmc di’ld norluluzle :'
it gy b {Jbsuwd however; that they behidve as c\pwted CFable ). teisthe. norleuc:mz:”'
. 'duw ative higa I(mﬂu reicmmn timie’, Therefore, wi compared the bthd‘w’lﬂrUfHUﬂlL pri}tutad
dml rde: pnptidm \’\hlch were: zntermudurv pmduus of: the qynahnsls of carbu-iii 'Jum ol
mxtm.m d:f ermg m the mme_nt and pasmon Uf ihL s;lifur dl(mi A prutec,iu] tclmp”p L!L._:

reé h{.piéi‘]eplldﬂﬁ (V‘t ) the anpmuid wzthmti sulﬁzl Wiis Llu[ad i
dntces: ccmt‘umnw mt! Ur, wh:h_ m thL Ld‘uf,. of pmluttd ur.tapcptadu L

_ *:‘me [t true uf tht, um[ng; cuntmmnn an - gmmu Qrﬂilp (VIE : \’IJI
g umlmuad cvelie steucture (XIH: X1V, or o modified - aming fcid in positiun 2 {XLIIE N
""a[ EV In andhsu m msu;}rusm XIX XXIIIJ d dlstmci deilf.miemc, nf the k \;1][1{, on me -

bn{inc (XIX] In LUH[M‘;T tu ihi% the Ldlbd 6 dt’]d]ﬂg Lomdming_ e
slays o pHdeperdence similar to that of the disulfide analig (XXHy:
A wmplc.tc onm jicin ol the d;auiﬁoﬁ bridge, cnnmcted wuh the- elimination of the cyclic:
strieture! L(in Lompound XVH}'leads ) der.rease of the retention time, while the substitution.
“6f cysting by two §- 'methykysttmes VI leads to n incréased tetention: imzh tiie'a‘c. facts
imay. e pﬁ,d:c{Ld by estinuiting the vipophilicity change i the analog ionncd
-~ The ;_m sition of th{: auhsntutmn for -;ulfur i ihc dls ilhde bndae can altcﬂ e gife




l- caﬂm analog (X

Lo 7 - Cﬁ'(‘Hlifidf’t’_.ﬁ?k:_Ule”f«('fe.f”f’ the -‘?‘f‘g”h'!'ﬂﬂ'!iﬂ'_<Jff!.m£1!_ﬂ Acieds, Peptides, tid Prqn"ff.r.y N

S ' S Tahle § : '
Ri‘ VFR’%KD Pﬂ&“;t fli €0W§A FOGRAPHIC K VALUE‘; OF q‘s’NTHF'E i(,
-1 _T?BMFIHAIES (410 ‘"‘)OMI‘ CARBF& ANAI (}(:‘3 :

if;m}muml : htr__ucturu“ e o R Ref.
" fog- Mal OH o o RN IR TSR P 1- R W]
Bog- H]LOH S ’ SR e o0
Boc-CysCHCOUM-OH BN RIS T SR W |
Boc HeytGH,CO0M: -OH ST 100 A
£-Cy8(C H,CO0Me)-Pro-Leu-Gly-NH, SURT LIS 1| SEVR WU Ry
Z-Hey (O - CO0Me)-Tro-Leu-Gv-NiL, : CoARD S LT e
Z-As(OMe)-Pra-Le 4 SHy-MH, ) . : s
s Aan-Cys{ T HLLOOMe)-Pro Ley- (_1%\ NI, 3
'Np% Asn-Hey (L HL.COOMe)-Pro-Leu-Gly- NH 4
M- Amw\su(o‘wk} ProcLew Gly-NH. .
'Ei le-Glp-Asn- C}s(( H,,C(J{JHJ Pro-Leu-Gly-NH, - } I 3.
H-118-Glu- Asy-Heyil; ?é.(‘f}()ll) Pro-Leu- c:z; SNH, T LR LB I
H-11-Ciln- Asn-AstPro-Leu-Gly-NH, PR melE =
o Imwf\ By 1le-Gil «C\s(C H, (()UH) Prn Leu- (JlV"N“] SR AN S
Bae-Tyr By le-Glp- Asne HeytC.H,CO0H-Pro-Len- Gly- NL. HENE ) EETE R ST 4
Bm. [‘w(Bu'i lh. C:ln A»n Asu- Pro I-eu Clv Nil : [ e

o ammuaut\urm ;lCl(l HL} §|mum}~lunc, N|L nurlf.uaznr.
t -\r’dfuu. [or pulfide form, - ) :

¢ \K.lluu, [ Lulrwp(amimg. \il”il‘ildﬁ B

: aron ‘1! g lﬁ (25 # 0t emi (] 035 TFA-metk mnnl {3tk 7[1]

substitation on retenimn ume R mntutmﬂ of sull’ur in pnsmcm 1 has d_'slibﬁzlﬁiidlly luwu '
effect on'the retention ¢ racteri ics than the same’ subsittutm i in position 6 (sce Table 2).

' This again confirmg the nonequisalence of the two sulfur atoms which had prevmusiv heen .

- esLab]lahul withi lh:,_bmlos_scal pctivities of Lﬂ[‘b'l—dﬂd]()g‘;? and from the study of theif CD -
spectra Un %hs bha is of %hcsc speetra in interaction of the. sulfur atom i position.-6 mtéf '
the aromatic’ ring of tymﬂ.me {i.e.,/in carba-[ ana§0~ ) wa‘. de mnﬂstratul and thcr&f()n, it

“may b ﬁssumf.,d that this sulfur atom is. less accessitle far ather miuactmm On the uther -

" hand, the elimination of the interaction between suliur and the aromatic. ring by a :.drim-_

subsm mm 4 thm atom may lcmd to ‘m ancreetse in the fre&dnm of muvc:mcm 01 the tyrchma,

dmnmiza uha
o the ulhc.r
Cstatianary phas ;.,
. the molecule vwas gt
whs_rL the deaniing: (n-a rb

tha_ maiccule dnd is. I 55 i \e]y to mtemct thh the hycls@phehlu
Tile { ;i;,mdi'ahsumptiasl"‘jlﬁt thc, shle]dmg uf bultur d[ pmmon 1 il’l‘sid{,_

,}locm {X ] was m:ldlzr:d substan[m?]v m{)rc r.ap;dly t%um tln. '

_ inspwtmn of a mode|'7" 5 {ronsidering an interaction of the aromatic -
- ring with the sulfur in the - pmumn} also shows that access for ﬁie nei;zzwely smiafland -

: hyéwg}hllm molecufﬁ% of thc oxidant to the sulfur atom is eusier i’ pusmon 1. The slow

rate.of camdai[(m of sulfur at pnsxtlon 6.could be due to the sulfur-aromatic ting interaction -
ur fa. the’ fm,rlc hmdmncn 10 the access of the oxidant by. the side cham of the amino:acid . -
“in jmsmcm 2, Wé studied the % HLLICb of the oxidation of apaleas cematmm_ ‘the sterically. .
d{:m'mdmg; fe;t leucmc in positnr 2 . Again a-more rapid. oxuialmn of the compound\ con-
faining. sulfur in pG‘HIIOEl [ wis Qbservcd " even though the observed dafierence Wils stlght]\'
am.iller t}hm far subsmmu contamma tyrosmu e 'Fhua it nny he Sdtd thai tlm s:]ue!dmn B
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pH

FIGURE T i)l.[l!.llduil.t. of k mluu of i'\upr‘t’ka dn.llup an pH of e uwhtle: p HET I
R .—\I’f‘imnﬁ'l(iuinlllm mmprusm [éﬁaArumm] feaming- l-mrlm—mmpn.asm @ - (5

: df‘LUlH!LideiﬂlflO -t \.m;pnhm f\ |8-ti-ardinice jdeaminu-vakopressin: 4.« {8-0-ur

< e [dednaios et cirb- ~vilshpress . Cornditivns: Sme n SI-C-18 (35 = 0.4 cing, {LEA A
L phmplmlrﬁ im[ﬁ.] ni different p[i - mulmunl ({JU 4[)). i 1.5 miimin,

fu,t ici i ]easi ;}drtly Sler i i naitire: \VL. ale.o wmp Ld lee i datmn rutr: of LdI’b.l amiogs
- oof wsupxusm it thuse c.ompounds the Uxidation | cnnmdemb!) faster than in oxytocin
derivitives. No 1mp0rmm differerice in nxlddtiﬁm rite, dependent on the position of sulfur

afonl, -y observed ini this’ ciise For wmgmnson the kinetics of the n‘udatluﬂ af substdmb )

- P owai also stmhee:l Substance P is oxidized several orders of ‘maguitude. more rapidly.. Al
 kinetic experimen wére carried ol sepﬂmtely and they were checked using HPLC: To
o compure the oxidation rates; L{‘Jmpemmn experiments may be used, where be-l nuhstmim '
(pruent it :,qusll LﬂnCLﬂirdUDns} are oxidized simubtinemishy’ (see Flgure ”} _

Wsth r:arhd 1- dndiﬂu, 0[ nym{:m i HC[‘Jdrall(}n of dldstemmsmmnc f;uifmzdes may bn,'

'—Lﬁrbd»aag tocin; "'whwh wuid ‘be s;pam{ed even wzlh d methgﬂ{si water ‘mixture, Proof -

that the substanu,s were indeed diastereoisomeric’ sulloxides was by reducing the. isolated

ﬁ.nifoxsdw, whlch fed o identical %lefl{lu: Whin these were uxtdzzeé identical mixtires of

sultoxide: were §0rmed it bnli‘l eases. ™ Oxidation with soditim ijz:rzodate und n.ductzorj with |-
hisdfogen Hromide dnd:icetone (monitored. by HPLC) beécame. biir routing I&b{iizlfﬂiy mf,thod o

for checking the deg,;u of Gmdatmn of sulfir in synthetic: substances, % Examples of the
hah‘mor of sulhdes dnd mltoxides m mvuss.d-phase chmm&tog__mphv mﬂy be ﬁ)und Y '_E;ii'}lc
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CFIGURE 2 Oxidition of awisture of [5-arginine ideamino- L-carbuvagipressin £7) and deamind- | -carbi-oxstocip - -

_"(4_'i_'l:n o \peuuhnn subfonides. (2~ 14— 3) by sodium periodate; Comditiops: Separon S1-C-18 (35 = 0.
semy 0,05 TEA < methanel (35:43) Now 1.5 mimin, (A1 immediately dllbl’ px.lsml.m mldmnn (H! uilur l(] i
: [Cl dilu "(l mm (D} after 32 mipg (L after 43 min:

I md 2 Ihn sepdmmm of‘ lexten mmmcnc sL!IiﬂxldL& could not be dChlﬂVLd wuh an dcmu

or neutral mobile phase unless an amine had been added, Triethy] ammmuum Lr;ﬂzmro.muum :
“buffer at pH 4 1o 4.5 was the best. mobile phase. A plmsp]mte buffer wnl §i nlﬂr pH may
alsn heu ed, Dlat‘x?alt@[%()[‘fluw su[t(n{ults of Uubd—vasnpress]ns wc.m hep:ﬂ' :',d wuh a

suliu ;lt(}m m PU‘;]IIQH 6 wnh thﬁ dmmatm rm" %

'_'Z'Ihc mvmc_ I
_'mdswdm] ster
iy _d:um,_ nat signifi

'_,mmus uf su}m\leh.s 18 By cummst the mléaunn of sulhu m pnsnwﬂ_
ﬂnt]y mﬂmncu tilucnf(}rmatmn 0[ {be tyrmlm, Howevu ‘s%ll‘lllﬁ! buhavmz‘ _

o nwulh;_
Cowhile the 8

Usmﬂ p?eim ._tlve E—H’LC we scparqted rhe dsastc_reessumert, of some Salfomde‘a ;zmi de-

uiallon ;md the mnm mimn m tlle sulfomde luxds to A di[ilrmt nr%mlanm; :

tc;mmcd fhear hmlugcai actmty 118 The dmstcremsomers of 1- calba-analog mosily élf fer o
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he B plade by t%lc fiict mdt thu sier;c:amnwnmm ut ths, e[cmenas ;mpormm Im* eiu_mm o
_;i,;apmr res;punsc (wimh ane"’ the: tyrosine, and uspargine. side chains) is not. swmhumtly o

. predict the de%tﬂbihzai;em of thn, sulfomum salt of the 1- Larbd«muiﬁg: w 2
1w single structural feature (e, substituent) is changed in the whoie molwﬂle tiun the:
ilmmﬁiﬁ“l‘dphic behavior of the siibstince fortiied should bé prediciable. ofithe basis of @
.tﬁ;illLL: in ilpﬁphzlluty," ﬂrlless g chung_e in lhe mnf@mmuun 0( ihu w}wle malenuh, t‘&lca-

Subsu&uusm uf th; dmmdtm nucluzs n{ syms;ne by two md;ne nmsm i p()suwm 3 an:i
5 led to @ very pronatnced incréase in the elition time of the analog, (X, XXX und XXX,
HXXI). Using HPLC we observed  that ‘wiien ihe fodination’ was curried out in dlhd]me
; nmdmm," both for deammu 1-carbia-oxytocin (X7 and for the: dnalu;: (.}(XX) muddtmn of
slfui did not take place.’ The sulfoxides forned by oxzddtmn with pcrmdate were msﬂy-
aaparablt, itto individua! diastereoisomefs. - o
S We also bsed HPEC o follow the enzymatic dcmag__c UE lh{_ uuba anahw& ihc f.f feut

of thet pus[ prul;ne cledving enzyme (EC 3.4.21.26) wis belier ohserved mth dt.dmmu 1=
+ carbia-oxytocin:, than with n)!cytu{:m iy this anatog did nof indctivaie the LTI.?.}IT’:L (u\vtmin
wxdumv blocks its free SH group.} The action of chymotrypsin or analdgs which did not
containan aromatic amino acid in the position 2. gave analogs without glycine aniide al the
C-terminus of the molecille. These analogis are imteresting for their detivities in alfecting the -
CNSForu preparative: puullca{mn of tliese coitipounds it is, adviintugeods o use voladile
bulfers: at nLLttld] PHAL this pH the péptide. with a free carboxyl group:is eluted carlier |
* than the! ﬁi.lmzm andlig {whet using an acid mebile phdse it is eluted ldlu‘] ST
Using RP-HPLC separation of dissteicoisometic peptides mdy be achicved. 2 We m:tck

. usé of Lllls factin the synthisis of carba‘analogs containing unmattissl amito acids in pmm(m
“2.1In mec 3. an elition me]lL” is shown for the preparative chroimaiography of the crude
reaction mleus; aitu ‘cvelizatton of [2-p.0-p- Lhlumplwnyl.xi‘mme} fedmin-H-cirba- mymc—
~in. A similar pl‘ilﬂk wae afso observed in the preparation uf the analog containing a disulfide
bridge, ot an dming group, or some other modification iiv position | - Witen the analog XLV
containing p-tyrosing in’position 2 was prepared. it was sssential to a_lmlmate afty traces. of
the suhstanc.c comtaiiing ‘this amino acid of L-configuration (XI). On. comparison with:a
- stundard it was found; however, that both aralogs differ from one anvther only véry %th%iy
(e =000 0805 whxle lhu; stilfoxides give an & = 1.47; The ‘andlog weas theiefore ]mrmad
v 1  stfoside which was [L.l[lflt.d by prepdmmc chromatography. rediced
“arud rLchmnmtu"mp d ihc wiml{z ogcmtmn was carried duf it a Eﬂ-mn seale w;thm gme :
_\&(n%mg ddv o : :

:analogﬁ of vasoprwsm it nmy be secn“ gsg im that t%n L'!"ild:!.iiclﬁ_;' -
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FIGURE 3. [’i’x‘:p;a_r;uivc chromatography of the crude mistare alter cyclization of carbg-analog. F2-L-p-chlomo: :
: pluinE.tlunimldu.sminu a-carha-oxgtosin {25, ity sulfosiic (D, [3~l]-p«chiurop]!uﬂy_lu]unilzuiah:il_mixilﬁ-(awciir%:;avl)xy~

toein (47 and s sulforide H? Conditions: lsusl] G52 (30 % (1.9 emy, 0.05% TFA ~ methanod (45:55), flaw
3 mlfmm imd 28 ma L : R GEls i
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