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. INTRODUCTION =
Aicidolytic deprotection of Boc-methionine pephides
leads to the formation of S«tert.-butylsulfonium peptldes

142, 3 We want to demonstrate the use-

as by-products
fulness of these sulfonium intermediates for. the prTi-
fication of substaice P analogs. Different procedures of
S—tert.butylation of methionine peptides a2z well as carba-
analogs of oxytocin and the staobilitieas of the resulting
sulfonium peptides were studied. o

In @& previous communication we reported, that S~tert.-
butylsulfonium intermedintes have been used in the iodi-

nation of tyrosine peptides to prevent S-oxydation &__

RESULTS AND DISCUSSION _ S
J—tert.Butylation. Different procedures for S~tert.-~ 
butylation of methionine peptides are summarized in -
Table 1. A quantitative S—alkylation occurs using hydro-
penfluoride (even in presence of 2 100-Fold excess of
anisole) as well as in TEMSA, In MSA high yields were
obtained ico, but in centrast to TFHSA it is o bad
solvent for some peptides. Unprotected peptides can be

S—ﬂlky?ated'when Boc—amino acids or acetic acid terg.-
butylester are added as tert.butyl donors. ' '
The lkjluticﬂ of the c¢yelic ﬁhxoether brldgev o 4C0T~- 1_'
and dCOT-6 was incowmplete, in contra St to the umtert -
bu“ayl'ztj 1 af ﬁhe metﬁioﬂlne neptlde
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Toble 1
tert,Butylation of pothianine peptiden end carha annlogs of oxpbocin
by different proceduras.

Btorting naterial Mothod % BBt
Boc—&rg(ma)—Pra-&ya(ﬂoc)-@rn-&ln—&ln-@hoqi’ha-
Gly-Leu-MetJiL, {pratected 6P) HP/aninole 100
BccJ’raﬁlnﬁln-Pho-Pho—Gly-Lnu-MaMﬂa pitg >95
Bat-2~alo-Trp-det-dap-Fho-ll, jir +95
Boo—Tyr(Bub)-G1y-0157-Phe-ttat-OH HY or TEUSA 100
HuTyr-Gly-Gly-Fhe-Wot-0X Hp/Boc-Gly or
TFUBA/BocaGly 100
A-Gly-at-d, TFUSA/CI,000Tu" > 95
USA/Boc-Gly %0
Bucnﬁly-&!et—lﬁle 20% ESA in pothanal x>
(Illlz—m—'l‘yr-lle-Gln-\\un-}m.cHnCO-Pra-I.uu-G]y—-!ﬁ{z H¥/Bac-Ile ~ 50
CH, 0y e B-CH,  (400Tw3)
Cﬁz-GO-Tjr—Ile—Gln-ABn—HH-CH-m-Pro—Leu-Gly-m!a ¥#/Boe~Ila ~ 50
énz-a e Gl G, € GC0T-6)

TFYSA = triflngrocethane guifordc acid, LSA = methane gulfenic acld,

Tho tert.butylatlions ware perforsed at 0°2 for 10 min, (with tho exception of
protected SF} and the products were isnlated by precipitation with ether

{#¥ wng resoved lm vaccue previously).

Quantitative S-tert.buiylation has been attainable also by
& later =2ddition of methionine peptides to the reaction
mixtures of HF, TFNSA or HSA with Bec—amino acids. This
demonstrates the formation of relabtively stable allylating
intermediates in this systems, c.g. tert.butylfluoride,

in H¥ , and bert.butylesters in TFMSA and BSA, o8 indi-
cated by preliminary NiR-studies. for H3A/Boc-omide; see
also 3.

Stability of S—tert.butyisulfonium pepiides. The

investigation of the stability by means of HPIC shows

that the SnBut~peptides are stable at -20°C for G month
and ot 5% for several days. At higher isemperatures they
are decoapesed: regenerating the thloether bridge of
methionine . (Fig. 1). The activation energy for the decom-
position of (S~But)~substance P was estimated from the




Arrhenius plot as 75 lkJ.

Side reactions (e.g. formation of S—But—homooysteina
peptides) were not cbserved. The desamino carba oxytocins
(5~ )-a007—1 and (5-Bu®)-dC0OT~6 =re highly wnstable
(Pig. 1), in contrast to the S-tert.butylsulfonium deri-
“vatives of methionine peptides. The carba-1 amalog is less
. stable than the carba~b analog, suggesting differences in
" the sterical accessibility of the two sulfur atoms. The
slterecchemical nonequivalence 1s also underlined by the
different oxydation kinetics 5 and by the behaviour of
these analogs in HPIC (Toble 2): As expected the (S—Bub)—
dC0T-1 behaves more hydrophilic, like other sulfonium-
peptides, The (Smﬁut)~dCOT~6 behaves more lipophilic than
the unmodified peptide, suggesting that the positively
charged sulfur atom should be covered by.the tert.butyl
group. ’

Table 2
HPIG-capacity foctors of substance P~ and oxytoclin analogs with modified
thioether bridges. .

unmotliried B-Bu® B-ie 8-0 80,
substance P 1,8 (2,19) - (0,69) « (0,63) 4,37 (0,81) 6,37
AGOT -1 5,22 2,63 - 2,27 -
d0oT-6 2,56 2,93 - 2,16 -

Column FP-18 15x0,6cm, flow rate 1,5 ml/min., UV detection at 240 nm,
mobile phase methanol S0%/ 0,3% TPA in water 50% (values in paranthegest
nmethengl €0% / 0,3% TFA in wator 40%).

Purification of substance P pepbides viag its S—tert.

butylosulfonium derivatives, Difficulties occured in the

purificotion of substance I using lon exchange chromato-—
sraphy (brond distribution: Fig. 3, dotted line) due to o
stirong sgsociotion ns revenled by CD-measurcuents (Fig. 2)
ond light sceattering experiments 6. Intreoduction of polnr
groups. in the C-terminzl part of subgstance ¥ results in
pP—meaelogs with o strongly reduced zssociation behaviour:
The O~vnlues of 3~Tyr-SP and of the S-methylsulfoniunm
derivetive of substance P (11~[Mct+(MeI[—SE, synthesized
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Mg, 1. Decomposition of S-But*gulfonium derivatives of
~ SP, dCOT—1 and d4COT-6 in water (2 mg/1OG/ul),
measured by HPIC.
Fig. 2. Dependence of CD (molar ellipticity & ) on
concentration ¢ at 220 nm in water, pH 3.0

according to the S-methylation of glucagon 7) are nearly
indzpendent on peptide concentration (PFig. 2). This results
prompted us to use the S—tert.butyvlsulfonium derivative of
substance P, formed during HP-deprotection, for the puri-
Lication step as zn intermediate with 2 diminished asso-
ciation tendency. In contrast to ST itself the sulfonium
derivative is eluted without complications (Fig. 3) and
gives pure substance P after heating. The procedure hos
been applied to purify SP in gram amounts as well as 5P
(4-11), SP (5-113, p—hydroxyphenylacetyl—Arg1~SP and
B-Tyr(J,)~5F, all analogs with association behaviour.
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¥ip, 3. Purification of substance P via its S—But-
sulfoniuvm derivative on Cli-cellulese in
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COXCLUSIONS

S-tert.butylsulfonium derivatives of methionine pep-
tides can be synthesized quantitatively, handled at low
temperature md reconverted into the methionine peptides
without side reactions. The sulfonium intermediates were
used succesgsfully in the purification of substonece P
neptides to minimize association, The tert.butylation of
the cyclic thioethers dCOP~1 and dC0T-6 demonstrates the
stereochenical noncauivalence of the sulfur atoms in
thegse oxytocin anzlogs.
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