*PEPTIDES 1978 - WROCLAW UNIVERSITY PRESS, POLAND 1579 " /i -

* SELECTIVE: OXIDATION® OF SULPHUR IN PEPTIDE' SYNTHESIS =
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'The feimoval of the Nps’ group is effected by nUMELrous methods 6 1 the mosf._ §
_ommon being hydrochloric ‘acid in ether. We ewmmmed the p0551b1hty of remo-
ving' this protectmg group “under mild oxidizing condxtmns {see’ Table 1) and
“studied in detail the kinetics of cleavage with sodium penodate (the course of the

:_:reactxou can be e:\ammed in terms of extinction decrease at 390 nm). The reaction
-:'15 of the first order with respect both ‘to the substrate and the rquﬂnt ‘and the

eaction rate depends on the water content’ of the reactmn medmm this, may be
onnected “with penodate d1550c11t10n The activation energy of this reaction is -
2.5 kcal/mol (15 follows from the dependence of the reaction rate on temPera-
ure). In order to ‘obtain an insight’ into the mechanism of this reaction we pre-
ared 6- and p-nitrobenzenesulphenyl amides and found that the cleavage proceeds
ta comparable rate in both cases; this ehn‘unates the poss1b1hty that the o- mtm'_'
'rodp putmpates in the cleavage. The reaction product is' the correspondmg
_ulphmu: acid. and the foliowmg reaction scheme can therefore be propnsed

R . Nalo 7 : - -
;R S-NH-R’ = R-SNH-R =t R——SOOH-&»NH;—R'
- AN . :

- HG-H .
_Ox1d1zmg Lleavage can be used also for the removal of the protectmg group '
tom” Nps-Trp One egivalent: exactly of mchloroperoxybenzaxc acid, - however,:
- be: used; sodium penodate or an excess of the OdeIZIHg reagent Ieads to
ptophan oxidation. - : o
y. contrast, penodate can  be employed also for the removal of the Nps group
" pept:des with sulphur-contammg amino acids. since sulphur s oxidized to"_
he sulphoxide only (proposed. [2] and used e.g., by Irie et al. 1], as well' as
zeboud and Beyerman [3], as a from of- _pmtectmn of methionine), whtch can be
educed' _dunng the- final sta.ges of synthes.s Periodate can be used even if the:
contains a dLsulphlde bond since the latter is not (as demonstrated W:th .
oc )__"affected by. this reagent ' ; - : -
W used: the oxtd;zmg clewage of the Nps gmup in the syuthem of deammo- '
tocm m whuch the squhox;de served to pmtect the. sulphur -of: S (y_




h -methoxycarbonylpropyl)cysteme The carboxyi termmal glycme armde was acylatedj-.'i-

o "stepwlse by ‘the corresponding’ active  esters. 'The protecting Nps group (with

.the: exception of Z- tetrapeptide amide) was removed by, oxidation, effected: up -to.

. '-'inpeptides by periodic’ or: m-chloroperoxybenzoic acid:and from -penta- and hexa- ._

: pept1des by an excess of permdate in water. S
- Deamirio-1-carba-oxytocin sulphoxide obtained by cychzatmn, was - converted- -
into the fully active (1790 LU./mg) thioether form.by. reduction by hydrogen

~ bromide and: acetone -(Iselin [2]) which has been demonstrated not to deteriorate . -
: :tyrosme in the peptide chain. When the sulphoxide was reduced. under the condi--

. tions’ described in the literature by 2-mercaptoethanol [2] or dithiothreitol [3] the
reductmn proceeded to a low degree only, and a lazge excess of the reducing agen.t :
. had to be used for a Ionger reaction time (see Table 2). -
_ We. checked the increase of the solubxhty of some ox1dlzed peptades thh- ;
'-oxytocm sequence (Table 3) - - : :
" The oxidation of sulphut is a stabihzmg facter pmtectmg the group on. the' '

sulphur atom agamst acidolytic cleavage (’I’able 4). quuld hydmgen ﬂuonde_
- however, leads to partial sulphoxide reduction. '
o We also exammed the behaviout of Cys(0) (le) durmg reductmn by sod:um
Cim hquld ammonia, The main Product of this reaction is cystemesulphmic acid
"(whlch is readxly converted into cysteic acxd) If the peptlde synthet:zed containing -

._Cys(le) is partly 0x1d12ed (it is difficult to demnnstrate the presence of S«benzyi-.; o

: - cysteine’ sulphoxxde in the peptxde since the thiocther form of this amino acid .-

is regenerated dunng hydrolysm in GM HCl), sulphhydry! groups are not quan— o

Table 1. Rate constﬂnts of c[eavnge of Nps group under dafferent condmons

* Cnps (3X10-M) Cox (-3X10—5M) - Solvent - kyte (min=1)
"1 (Nps-Ala-OH.DCHA) 1 (Nal0oy) S HLO : 2IX10-ib
1 (Nps-Aln-OH.DCHA) 10 (Nal0,) ' H.0 C 2.3X1p-9
CLo(Nps-All-OHDCHA) -+ ¢ 200 (NalOy) S H,0 S R 2AN10-2
- 10(Nps-Ala-OHDCHA) © .- .10 (NalOy): ~ . H;O/MeOH 9:1.: - - 1.6X10=3b - °
2010 (Nps-Ala-OHDCHA) ... 100 {NalQ,) . . . H,0/MeOH 9:1::. .. . 19XIp-2...
1 (Nps-Ala-OH.DCHA) 100 (Nal0,) H,O/MeOH 1:1 . S 2.1XK10=3
"~ 1 (Nps-Ala-OH.DCHA) 10 (NalOy) H:O/DMF 9:1  10XIig=1"
1(Nps-Ala-OFLDCHA) 10 (NalOy) * ' H,O/DMF 1:1 3.4X10-8
1 {Nps-AliOH.DCHA) -~ & 100 (Bu4N+Io4 ) e MeOH GO T 83X1e-8
1 (Nps-Ala-OH.DCHA) - 100 (H,0) - D HpO T o 1aXIgTE
 1.(Nps-AlnOH.DCHA) .. - 10 (m-CPBAs) - MeOH. ., . : 14X10-1. .
1 (Nps-Ali-OH.DCHA) . . 10 (m-CPBA%) MeOH/H;0 9:1 . . 17XI10-L.
. 1 (Nps-Ala-OH. DCHA)_' 10 (mCPBA?) | MeOH/H,0 1:1° 52X10-1 -
T (0-NOSCiHE-SNH,) © 107 (NalQy) U MeOH/H,0 1 U T12x1p=3 _
0 1 A{pNOy Gl SNHy) 10 (NalOy) MeOH/H;0O 1:1 T 32X10-3 :

Ca CPBA stands for m- chloropemxybenzmc acid; b the reactmn is roughly oE the fxrst
orcier durmg the fx.rst moments only, on the whole reactmn is of the Second order - :




' SELECTIVE OXIDATION OF SULPHUR IN PEPTIDE SYNTHESIS = 1+ 111

R _.'I"a'blé'_z.' Red_u'céion of deami_hnal;curba—ox)‘rtdcih '5ulphukide

s L C .- Utetotenic
R_\_ea_ctwn o % SQ - %; 3 activity
t.lme (h) . i (according ..to TLC) - (LU./mg) e
0.1 o 100 1790
_ thiotheeitol (10 eqv.) 24 85 15 I
"Me_rcaptoethmnl (Sev). . 24 90 C 10 150
Mercaptoéthanol {25 eqv} 24 - 80, S 20 '
Mercaptoethanol (25 eqv.) 72 1 50

240 85

“Mercaptoethanol (25 eqv.)

-in’ ail cases sulphinic acid, a compound with a free sulphhydryl group, are
ormed and in some cases even a product not containing sulphur ! (Ala from-
Cys(O)(Me) Abu from Met(O)). '

Table 3. Conceﬂtmtinn of saturated solutions of certain peptides at 25°C

Nps-Asn-Cys(C;HCOOMe)-Pro-Leu-Gly-NH,

mas(p0) = 46X 10-4M sulphozide 1.5X10-3M

Nps:Gln-Asn-Cys(C;HCOOMe)-Pro-Leu-Gly-NH;

ane(izy0) = 21X 10-3M sulphoxide 1.8X10-2M
-Cy's (Bl )-Tyr(But)-Ile-Glo-Asn-Cys(Bzl)-Pro-Leu-Gly- NH,

Sk(Hy0meomH 4:1 = 4.2 X 10~5M bis-sulphoxide 1.3X10-M
'_s(le) -Tyr-le-Gln-Asn-Cys{Bzl)-Pro-Leu-Gly-NH,

: x(Hzn) =9,0X10-1M bis-sulphoxide 1.6X10-3M

Teble 4. Reaction of cysteine derivatives with liquid hydro-
gen fluoride in presence of two equivalents of anisol

- . Reaction ¢}, Protecting
Comp ound conditions group removed
- Cys(Bzl) - © 60 min, 20°C 100
~-Cys(O){Bzt) 30 min, 0°C 0
o Cys{O){Bzl) 120 min, 25°C -~ 10
+ Cys{BzlMe;)s 3¢ min, 0°C . 100
- Cys(ON(BziMey). 30 min, 0°C 13

4 Krojidlo4].
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