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INTRODUCTION
Acidolytic deprotection of Boo-methionine peptides

leads to tho formation of S-tert.-butylsulfonium peptides
as by-products 1,2,3. We want to demonstrate the use
fulness of these sulfonium intermediates for the puri
fication of substmloe P analogs. Different procedures of

S-tert.butylation of methionine peptides as well as carba
analogs of oxytocin and the st~bilitieB of the resulting
Gulfonium peptides were studied.
In a previous communication we reported, that s-tert.

butylsulfonium intermediates have been used in the iodi
nation of tyrosine peptides to prevent S-oxydation 4

RESULTS AND DISCUSSION
S tert.ButYlution. Different prooedures for S-tert.

butylation of methionine peptidcs are summarized in

Tuble 1. A quantit~tive S-alh7lation occurs using hydro
genfluoridc (even in presenoe of a i00-fold excess of
an l ao Le) us well as in TFMSA. III MSAhigh yields were
obtained too, but in contrast to TF1mAit is n bad
solvent for some peptides: Unprotected peptides can be
S-alkYlu.ted when Boc-snnfuo acids or acetic acid ber-t ;-,
butylester u.re added 3S tert.butyl donors.

Thc D.lkylatio~ o£ the cyclic thioether bridGcs o:r dCOT-i
and dCOT-6 was incomplete, in oontrast to the D-tert.
butylation of the methionine pcptides.
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TobIn 1
tart.Bu1;ylotlon of cothionine poptldoo and earbe llI1lllogo of oxytocin

by d.1f.forent procaduran.

M.thod % B_llut

1!l"/eIrl.oolo 100

l!l" >95

I!F >95

Hii' or THUS.!. 100

HP/Boc-Gly or

Tfl$A/Boc-Gl;r 100

'!'F1!SA/C11,COOilut > 95

1!SA/Bec-Gly ')0

2C% l!!lA in cctlu1n<>l zo
1!F/Boe-He -50

1!?/Boe-rle -50

Btarting ",,,torllll

Boc..(l17-l.!ct-lll!a

CI[2-ro-Tyr-Ilc-&lc.,lllIl-:m~ll-CO..,pro-I.cu-Gl;r_liI!:1

I. I
C!12-GH2 B-G1l:! (droT-1)

71l2-eo-T:7r-rlC..(llc-AOn-HIli ll-ro-pro-r.CU..(llY-lll12

Cl!2-8 CB2...cll2 ( UGOT-6)

BCC...J.rg(110
2)-Pro-I. :ro(Doc)-Pro-Gln-&lc-Pho-Ph;,..

GI.y-Lcu-lolet-llll:! (protected 6P)

Boc..,Fro-&lc-&lc-.Phc-Pbe.-Gly-I.eu-Uot-llll2

Boe-B-Alc-Trp-Uet...J.!lJ'-Pbo-b1I2
Boc-Tyr(Dut )-Gly..Gly-Pbe-l.!ot.-G1l

H_Tyro..Gl,y-Gly-Phc-l.!ot-Oll

TFl!.SA. :- tr1i'luor-occthnne QUlfonic acid. CSA e l:iothLma lIultonic ne:1d,a

7ho tcrt.butJlntloM wer-e pedo~Qd at 0°0 tor 10 I::lin. (with tho exception or
pr-c r ec tied SF) ll.D'1 the products -aer'e isolated by prcc!pitntiQn r.!th ICthor
(E? '='U-:!i r-eecvea In vaccue pro".lioU!J1:r).

Quantitative S-tert.butylntion has been attainable also by
a later addition of methionine peptides to the reaction
mixtures of HF, TFl',iSA or MBA with Doc-amino acids. This
demonstrates the ~ormation o~ relatively stable all~lating

intermediates in this s,ystems, e.g. tert.butylfllwride,
in HE , and tert.butylestcrs in T~lSA nnd mSA, ~s indi
cated by prelirnin~ry N1ill-studies for aSh/Boc-amide; see
a'ls o 3.

stability of s-tert.butylsulfonium peDtid~. The
Lnve s t Lgut Lon of the stability by me ana of HPLC shows
that the S-But-pentides are stable at -20°C for G month
and :::.t50C for scveraldays. At higher tcmperatures they
are decomposed reBcncrating the thioother bridge of
methionine(Fig. 1). The activation anergy for the decom
position of (S-But)-subste.nco P was estimated i'ro;u the
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Arrhenius plot as 75 kJ.
Side reactions (e.g. formation of S-But-homOOysteine
peptides) were not observed. The desamino oarba oxytocins
(S-Dut)-dCOT-'1 and (S-But)-dCOT-6 are highly unababLe
(}'ig. 1), in contrast to the s-tert. butylsulfoniwn deri
vatives of methionine peptides. The carba-1 analog is less
stable th2~ the oarba-6 analOG, suggesting differences in
the sterical accessibility of the two sulfur atoms. The
stereochemical nonequivalence is also underlined by the
dif:ferellt oxydation lcinetics 5 and by the behaviour of
these wlalogs in HELC (Table 2); As expected the (S_Dut)_

dCOT-1behaves more hydrophilic, like other sulfonium
peptides. The (S-But)-dCOT-6 behaves more lipophilic than
the unmodi:fied peptide, suggesting that the positively
charGed suli'ur atom should be covered by,the tert.butYl
group.

T"blc 2
HPLC-capacity facto~B of BubBtance P- and oxytocin analogB with modified
thioethe~ b~idgeB.

UIlmotlified B_But B.../de B..Q S 02

substance P 11,8 (2,19) - (0.69) - (0,63) 4,37 (0.81) 6,37

dCO'l'-1 3.22 2.G3 2,27

dCOT-G 2,56 2.93 2,16

Colwm llP-1B 15:tD.6cm. flow rate 1,5 lll1Itlin., UV detection at 240 =.
mobile phase metunnol 50%/ 0,3% TPA in liater 50% (vnJ.uea in parentheoes:
methanel 60% I 0,3'% TFA in water 4D%).

I'urification of GUbstOJ1CG J:l peptides via its s-tert.'
butylsulfonium derivatives. Difficulties occured in the

llurii'ic2ti on of substance I' using ion exchange clu'omato

i~ra!)hy (bro2.d distribution; riG. 3, dotted line) due to a

strong ['.ssociatiOl: as reve~,led by CD-mcaSUl'U!:1cnts (Pig. 2)

;-'11(' light sCe,ttering expcr-Lmen tn G. Introduction of p oLar'

Groups in the C-terminal P['Xt of sube t.ance P l'csults in
[::i1'-t.me-IoglJ \7i t.n t: strol1131y r-cduc cd :\ssociution behavfcur a

The O-v~].lues oi: 8-Tyr-SP and or the S-methylsulfonium
deriv<.:tivc oi: cuba tanc e P (11-[Uct+(rJe)}-sp, synthesized
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Fig. 1. Decomposition o~ S-But-sulfonium derivatives of
SP, dCOT-1 and dCOT-6 in water (2 rng/100/ul),
measured by HPLC.

FiG- 2. Dependence of CD (maIer ellipticity 8' ) on
concentration c at 220 nm in water, pH 3.0

according to the S-methylation of glucagon 7) are nearly
independent on peptide concentn.tion (Fig. 2). ThiG results
prompted us to use the S-tert.butylsulfoniUffi derivative of

substance P, formed durinG HF-deprotection, for the Imri
fication step as an intermediate with a diminished asso
ciation tendency. In contrast to SP itself the sulfonium
derivative is eluted without complications (Fig. 3) and
gives pure substance P after heating. The procedure has
been applied to purify SP in gram flmounts as well as SP
(l[-11), SP (5-11), p-hydroxyphenylacetyl-Arg1_SP and

8-Tyr(J 2)-SP, all ana.Logs with association behaviour.
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Fi5. J. Purific~tion of subctance P via its s_nut _

sulronium derivative on CM-cellulose in
ammon Ium acetate pH G.D (0.0'1 - 0.5 fJ),
SF (- - - -), (S_But)_SP ( ), at 4°C.

cm:CWSIOlTS

s-tert.butylsulfoniuo derivativea of methionine pep
tide::; C~ be synthesized qu::mtitativelY, h a..rid Led at low
temperature ::md reconverted into the methionine peptide:::;
~ithout side reactions. The Gulfoniuffi intermediates ~ere

used succoss:Eully in the purification of subst:mce P
lwptides to minimize uaaoc intion. '1'110 tort.butylati on of
the cyclic thioethcrs deOT-'J and dCOT-6 demons tz-at ea the
stereochemical noncquivalence of the sulfur atoIDG in
theDe oxytocin anz.Loga ,
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