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Since small peptides do not tend 1o exist as a single
conformation in solution and posscss a large amount of
flexibility. determination of the preferred peplide structure
should be approached by chemical modifications designed to
decrease conformational flexibility. The (exibility of a
peptide can be limited by utilization of local constraints and
cyvclization of peptide strand. Also. the incorporation of
conlormationally consiraincd amino acids inlo peplides has
been extensively used in the design of conformationally
restricted peptides. Tn order (o retain biological activity of
parcnt peplides. the constrained analogs should accommo-
daic the peplide backbone conformation and [requently
sustain (he crucial functionalitics.’

As a parl of our program for (argeling zinc-containing
cnzyme. we designed a serics of cysicine-incorporated small
peptidomimetic analogs. Tt is well known (hat ¢ysicing is the
most frequent residue in (he catalytic zinc sites of metallo-
cnzymes.” In general. zing ion is likely (0 coordinate with the
cysteine sullur on (he protein/peplide substralc and partici-
palc in catalytic and structural sitcs.® This strongly suggesicd
that the cysteine thiol group is onc of key clements for
chzy me activity.

The incorporation of conformationally constraincd amino
acids into peptides is a powerful approach for gencraling
structurally defined peplides as conformational probes and
bioactive agents. Particulatly. we were interested in prolines
as conformationally constraincd cystcine residucs. During
the synthesis of 3-mcrcaptoprolines. we found a scrious of
acy1 transfers, Here. we wish to report the obscrvation of a
serics of S—A— N acy] transler in (he deprotection of the S-
acclale in 3-mercaptoproline svsiems,

Results and Discussion

Synihesis of ¢is-3-TBSO-L-prolinal is well-described in
the litcrature.” Thus. (he thicacctate 1 was prepared from the
reductive amination of prolinal with 2-pheny l-4-amino-
benzovl-Mcet-OMce® (NaBHICN. 73%). followed by the
deprotection of TBS group (TBAF. 77%) and the inversion
of the resulting hvdroxyl group to the thivacctate (AcSH.
TPP. DIAD. 87%). A problem was encountered in the final
deprotection of S-acetate in 1 under 1 NV LiOH in McOH.
The reaction mainly gave the S—\ transaccty lation into
anilinc aminc along with the methyv] ester hvdrolysis (2 in
¢q. 1). This was not surprising in rctrospect. because basc-

catalyzed acyl transler may be facilitated through a cyclic
intcrmediate. The phenomenon of S—A. S—0Q. N0, and
()—N acyl migration is known in a few cascs and scveral
detailed investigations have clarificd the course of the
reactions with amino acid. peptide. and pyrrolidine system ®
In turn. it was very difficult to deprotect the N-acclate in 2.
cven though some cfTorts were made.

In order to block the facile transacctylation. it scemed that
prolcction of (he anilinc amine is necessary, This amine
resisied protection with (Boc):0O. TMS-ClL. MOM-Br using
standard conditions. respectively. Presumably. the sccondary
aminc is cmbedded in a bulky hydrophobic cnvironment.
Next. we attempted the deprotection of the S-acctate under
acidic conditions. Although boron tribromide was reported
to facilitate the cleavage of amino acid protective groups
such as A-Boc. cster. and cther groups.” in our casc. it only
deprotected Boc at -78 °C. and Boc and methy] ester al roomn

S—Ac

Scheme 1. A series of SNN Acvl transters. Reagenrs and
Conditions: 1, 11g{OAc):. McOIL 1t, 2 hr: I1:8, 2 hr. 64%: ii, TFA,
EtSiHL CILCle. 1 hre Prep-TIPLC. 78%: iii, 1N LiOIL McOLL 3
hrx Prep-HPL.C, 34%.



Notes

temperature leaving the S-acetate untouched. Notably, we
did not observed a facile SN acyl transfer in the acidic
conditions.

The (ailure of the removal of S-acetate led us Lo try heavy
metal salts. The similarly prepared 3 was allowed Lo react
with merceuric acelale in MeOIEl al room Lemperature,
followed by treatment with hydrogen disulfide. Surprisingly,
this reaction yiclded the S—N transacetylated acetanilide 4
(Scheme 1), as determined by 'T1 NMR. The reason is not
clear. But we guess the S acyl transfer may be facilitated
through a mercury-sulfide complex, such as 7. within a
proper orientation. The next question was another possibility
of acyl migration {rom aniline to proline nitrogen in basic
conditions. After Boc group deprotection {50% TFA,
CH,Cl, Et;Sill), further treatment with | & LiOQH of §

((|3AC)2
§ S HgAc

§j;NH\§

7

showed the N> A transacetylated derivative 6. We believe
that the N—N acyl transfer is greatly influenced by the
puckered conlormation of the pyrrolidine ring.” The
confirmation of the assigned structures was obtained by the
chemical shifts of the two ortho hydrogens and acetyl
groups. shown in Table 1. Because chemical shifls of the two
ortho protons are diagnostic (or ring substitution patterns.®
and the acetyl group transfer greatly affected these
resonances; they relied upon for the correct assignment and
monitoring of the position of the acety] group.

We then reasoned that a use of acidic conditions in the
deprotection ol the S-acctate might substantially block acetyl
transfer duc to the decreased nucleophilicity of the pro-
tonated amine species. The S-Ac proline derivatives, 1 and 3,
were dissolved in cold TFA and allowed to react with
mercuric acctate.” The reaction mixtures, afler precipitation
of the mercury-sul (ide complexes and further treatment with
mercaptoethanol, were subjected to Prep-IHIPLC isolation Lo
give the S-Ac. N-Boe-deprotected methyl esters, 8 and 9.

without any acetyl transfer. Further basic hydrolysis of

methyl esters (urnished the desired linal compounds, 10 and
11. We found that the S—N acyl transfer was substantially
suppressed in the presence of the acidic media during
mercury-assisted deprotection of the S-Ac, as shown in

Table 1. Chemical shilts of the two orthe hydrogens and acety|
groups

Compound H, Hy Ac

3 5637(s)  8655(J=7T7Hz) 5232y
4 — - 81.89(y)
5h — - 8187 (%)
6" 663 (s S673(A.J=501Hx  F192(x)

“CDC 1 used. *CDOD used. “merged at 8 7.60-7.36.
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IR'=SAc.R* =11 { SR'=SILR* =1L R* = Me
3R'= IR =SAc 9R' =1, R*=SH.R* = Me

l I0R'~SH RT=H.R =H
R =1L, R =8H. R =1

Scheme 2. Reagents and Conditions: 1. He(OAc);. TFA. rt. 2 hr;

NSCHZCHON, MeOl L rt. 3 hry Prep-HPLC, 34%: ii. 1N LiOIIL
MOl L 4 hr; Prep-1IPLC, 41%,

Scheme 2. Generally. the precaution for selecting protecting
groups 1s neeessaty for the manipulation ol S-containing
amine acids. llowever. in a latter introduction of S-groups
inte a melccular entity. the sclection is quite limited. Among
them, the most frequently used reagents arc thiolacetic acid'®
or potassium thioacetale.® In this case. the acidic depro-
teetion conditions (mercuric acelate, TFA; LS or mer-
caplocthanol} might be applicable to avoid a possible acyl
translet.

In summary, we observed a serics of S>N—N acyl
transfers in 3-mercaptoproline, when it was treated with
basic conditions. Within our knowledge, no precedent for a
serics of S—A—= N acyl translers has been reported. [L s also
noteworthy that the pathway of S—»N—N acyl transfers
bears a resemblance to that of polypeptide ligation and
protein splicing in many aspects."!

Experimental Section

Deprotection of 1 (10). To a solution of 1 (106 mg. 0.17
mmol) in TFA (2 mL) was added mercuric acetate (216 mg.,
0.67 mmol) at 0 °C under argon. The reaction mixture was
allowed Lo be stirred for 2 hr al room temperature. To this
mixture, ether was added and the resulting powder was
colleeted by filtration and then suspended in methanol (10
mL). To this was added S-mercaptocthanol (330 4L) and the
reaction mixture was stirred for 3 hr at room temperature.
The black precipitate was liltered of and the filtrate was
concentrated 1o dryness. The residue was taken up with a
I : 1 solution (I mL) of water and TIIF. and purilicd by
Prep-1IPLC (o give the methyl cster 8 (34%) as a white
power. Afler the resulting ester was subjected to hydrolysis
(I & LiOIl, McOIL, 4 hr), the reaction mixture was
neutralized with TFA and then evaporated. The residuc was
taken up with a 1 : 1 solution (1 mL) of water and TIIF, and
purified by Prep-1IPLC to afford the final product 10 (41%)
as a white power. 'H NMR (CD:OD): §7.45-7.39 (m. 611).
6.74 (brs, L1}, 6.70 (br s, 1H), 4.44 (br s. 1H), 3.72-3.30 (m,
711}, 2.56 (bt s, 1H), 2.18 (m, 1H), 2.02-1.96 (m. 211). 2.01
(s, 311}, 1.80 (m, LHY 1IRMS (FAB): m/z Caled for
Ca3l [:oN:0:S5: 460.1728. Found: 460.1728.

Deprotection of 3 (11). 'H NMR (CD:OD): § 7.46-7.31
(m. 610}, 6.67 (s, L1}, 6.65 (s, 111). 4.48 (dd. I11..7 - 9.0,
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4.1).3.98 (s, IH). 3.75 (in. 1H). 3.61 (in. 1H). 3.43-3.29 (m.
4H). 2.45 (m. 1H). 2.25 (m, 1H). 2.14 (m. 1H). 2.01 (s.3H +
1H). 1.80 (m. 1H): HRMS (FAB): mrz Calcd for C23H2oN3OsSx:
460.1728. Found: 460.1728.

—
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