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A New Class of Amino Protecting Group Removable by Reductive Acidolysis: the
4-Methylsulphinylbenzyloxycarbonyl (Msz) Groupt

Yoshiaki Kiso,* Tooru Kimura, Makoto Yoshida, Masanori Shimokura, Kenichi Akaji, and Tsutomu Mimoto
Department of Medicinal Chemistry, Kyoto Pharmaceutical University, Yamashina-ku, Kyoto 607, Japan

A safety-catch type of amino protecting group, the 4-methylsulphinylbenzyloxycarbonyl (Msz) group is stable under
both acidic and basic conditions, but can be smoothly removed by a one-pot reaction involving reductive acidolysis
using tetrachlorosilane—trifluoroacetic acid—scavengers; this new N-Msz group was successfully applied to the
synthesis of a tachykinin peptide, scyliorhinin |, by a new orthogonal protection methodology.

Protection of the amino function is important in synthetic
chemistry, especially in peptide synthesis.! We now report a
safety-catch type of amino protecting group, the 4-methylsul-
phinylbenzyloxycarbonyl (Msz) group which is stable under
both acidic and basic conditions but can be smoothly removed
by a one-pot reaction involving reductive acidolysis using
tetrachlorosilane (SiCly)-trifluoroacetic acid (TFA)-scaveng-
ers.

t Presented in part at the 2nd Akabori Conference, Japanese-
German Symposium on Peptide Chemistry, Sept. 24—25, 1987,
Kashikojima, Japan, Proceedings, p. 11, the Japan Symposium on
Peptide Chemistry, Sept. 28—Oct. 2, 1987, Kobe, Japan, Peptide
Chemistry 1987, p. 347, and the 20th European Peptide Symposium,
Sept. 4—9, 1988, Tiibingen, FRG, Abstracts, p. 91.

The Msz group-introducing reagent, 4-methylsulphinyl-
benzyl succinimidyl carbonate (Msz-OSu) (4) was prepared
through two synthetic routes as shown in Scheme 1. The
4-methylthiobenzyl succinimidyl carbonate (Mtz-OSu) (2),
m.p. 169—170°C, was prepared in 95% yield from 4-methyl-
thiobenzyl alcohol (1) and disuccinimidyl carbonate (DSC)2in
MeCN in the presence of triethylamine at room temp. for 1 h.
Oxidation of (2) by NaBrO,-3H,03 in AcOEt-H,O gave
Msz-OSu (4), m.p. 83—85°C, in 62% yield. Alternatively, (4)
was prepared in 40.3% yield from 4-methylsulphinylbenzyl
alcohol (3) and DSC. Msz-Phe-OH (6), m.p. 139—142°C,
[e]p2¢ —47.6° [c 0.6, dimethylformamide (DMF)], was pre-
pared in 45% yield from (4) and L-phenylalanine in MeCN-
H,O in the presence of triethylamine. Also, Mtz-Phe-OH
(Mtz = 4-methylthiobenzyloxycarbonyl) (5), m.p. 87—89°C,
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Scheme 1. Reagents: i, DSC; ii, NaBrO,-3H,0; iii, L-phenylalanine.
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Scheme 2. Reductive acidolysis of the N-Msz group.
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Scheme 3. Synthesis of scyliorhinin I by a new orthogonal protection methodology. Reagents and conditions: i, TF A—~anisole; ii, azide method;
iii, DCC-HOBY; iv, SiCl,~TFA-anisole.
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{a]p20 —38.9° (c 0.6, DMF), was similarly prepared using (2).

Msz-Phe-OH (6) was stable to acidic conditions [TFA-
anisole (25°C, 24 h)] and basic conditions [1M aq. NaOH
(25°C, 24 h), NH,NH, in MeOH (25 °C, 24 h)], while it was
quantitatively deblocked by SiCls (10 equiv.)-TFA-anisole
(10 equiv.) (0°C, 60 min)4+—7 which had strong reductivity.4.5
In this reaction, SiCl;-TFA exhibited strong reductivity with
any species of scavengers tested, such as anisole, phenols,
sulphides, selenides and thiols, but it had no reductivity in the
absence of scavengers.4-5 Mtz-Phe-OH (5) was deprotected
with TFA-anisole (0 °C, 60 min). In this deprotection reaction
using SiCl,-~TFA-scavengers, the Msz group is first reduced to
the TFA-labile Mtz group and then cleaved by acidolysis; i.e.,
the Msz group is deprotected by the reduction of the
sulphoxide moiety and subsequent acidolysis (reductive acid-
olysis)*—¢ (Scheme 2).

Using this acid-stable Msz group as ‘semi-permanent’
side-chain protecting group in combination with the acid-
labile ‘temporary’ Ne-protecting group [Boc = t-butoxycar-
bonyl or Z(OMe) = 4-methoxybenzyloxycarbonyl], we have
developed a novel two-dimensional protection methodology
in peptide synthesis. This method is based on a final
deprotection strategy using ‘reductive acidolysis’. The Msz
group was introduced into the Ne-function of lysine; i.e.,
Z(OMe)-Lys(Msz)-OH, m.p. 84—86°C, [a]p?! —9.4° (c 0.4,
DMF), was prepared from Lys-1/2Cu2+ and Msz-OSu (4) (1.1
equiv.) followed by the reaction of Z(OMe)-N;. Boc-
Lys(Msz)-OH, [«]p3® —6.7° (¢ 0.45, DMF), was prepared
similarly. Lys(Msz) was stable to TFA-anisole (25°C, 24 h),
and it was readily deprotected by SiCly~TFA-anisole (0°C, 60
min).

In order to demonstrate the usefulness of Lys(Msz), a
tachykinin peptide, scyliorhinin I (8)8 was synthesized by a
solution method (Scheme 3). In combination with the
TFA-labile Z(OMe) group for Nx-protection, we used amino
acid derivatives bearing TFA-stable protecting groups remov-
able by reductive acidolysis, i.e., Z(OMe)-Lys(Msz)-OH,
Z(OMe)-Asp(OMsob)-OH36 (Msob = 4-methylsulphinyl-
benzyl), and Z(OMe)-Met(O)-OH. It is known that the Msob
ester® can be cleaved by SiCl,~TFA-scavengers.“—% Also,
Met(O) can be easily reduced by SiCl,-TFA-scavengers.45

Using the dicyclohexylcarbodiimide (DCC),1-hydroxyben-
zotriazole (HOBt) and azide method, (7) was assembled, and
prior to each coupling, TFA-anisole was used to remove the
Ne-Z(OMe) group selectively. The protected peptide (7) (100
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mg) was deprotected with SiCl, (299 ul)-TFA (2 ml)-anisole
(420 ul) at 0°C for 1 h. The product was gel-filtered on
Sephadex G-25 and purified by ion exchange chromatography
on CM-Sepharose followed by preparative h.p.l.c. on TSK gel
ODS-120T. The homogeneous peptide (8)1 was obtained in
39% vyield (from the deprotection and purification steps) and
possessed biological activities and physicochemical properties
identical with an authentic sample.5-6

These excellent results show the potential of the new
orthogonal protection methodology for peptide synthesis.
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t [ejp20 —30.5° (¢ 1, 1M AcOH); t.l.c. (silica, Bu'OH: AcOH:
pyridine: H,O 4:1:1:2), R; 0.36; h.p.l.c. [Cosmosil 5C;gST, 4.6 X
150 mm, MeCN (10—60%, 30 min) in 0.1% aq. TFA, 0.7 ml/min},
retention time 18.90 min; FD mass spectrum (MH)+ 1218; satisfactory
elemental analyses were obtained for CsHgsN;30,35-3CFs-
CO,H-5H,0. Amino acid ratios (6 M HCI hydrolysate): Asp 1.03, Gly
0.99, Ala 0.99, Met 0.70, Leu 1.00, Tyr 1.01, Phe 2.05, Lys 1.90;
(aminopeptidase M hydrolysate): Asp 0.99, Gly 1.03, Ala 1.25, Met
1.12, Leu 1.00, Tyr 1.01, Phe 2.32, Lys 2.25; contractile activity of
synthetic scyliorhinin I (ECso 1.9 X 10-8M) was comparable to
substance P (ECso 2.0 X 10-8 M) on the guinea pig ileum. [ECsy: the
concentration required to cause 50% contraction of the maximum
with carbachol (1.0 X 10-5m).]






