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A GENERAL AND VERSATILE ROUTE TO "ZINC FINGER" TEMPLATES
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Abstract: The basic zinc finger template is formed in a single step

from PNHCys[S-CH,NHAc]HisOMe and zinc chloride by a tandem complexation
deprotection sequence.

The first synthesis of a zinc finger template prototype represented
by structure (1) was recently reported by usl. Crystallographic stu-
dies tend to show that the binding energy contribution of the zinc
finger template plays a pivotal role in properly orienting the peptide
recognition loop towards the majof groove of B-—DNAZ.' Compound
(1) induces ordered conformational changes with poly d(G-C) and not
with poly d(A-T), in 1line with expectations3 . This finding provided
impetus to delineate methodologies that would enable ready incorpora-
tion of peptide linker and recognition elements to reach our eventual
goal, namely, the construction of discrete zinc finger motifs, an
objective of current interest, in endeavours to correlate peptide
sequences and their secondary structures to DNA sequencesl'z. This
objective can now be reached by a novel strategy, which is here illus-
trated with the synthesis of (l)[P=Z,Boc,H]4.

S—Acetamidomethyl—l.—cysteine5 was transformed to ZNHCys[SCHZNHAc]—
OH and condensed with histidine methyl ester to afford, ZNHCys[SCH,-
NHAc JHisOMe(2) ,mp 110-112°c6. Fortuitously, the (2)=—4#(1) [P=Z] change
was accomplished in a single step, in 92% yields, on treatment with
methanolic anhydrous ZnC12 under argon[Scheme 1]7'8.
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The (2)—4$(1) change can be rationalized on the basis of a tandem
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complexation - deprotection sequence[Scheme 2].

Scheme 2
RCHpSCHaNHAC —o2y RCH, S)CHgNHAc ———» RCHSZnCl
(i) ZnCl
— RCHZS’CHgNHAc — % RCHpSZnSCH,R
() ZnSCHR

Template (1) prepared by this procedure, in an overall yield of
10% from cysteine, was found identical in all respects to the earlier
sample . BocNBCys[SCIizNHAc]HJ.sOMeU), mp 135-138 C when processed
as in Scheme 1, afforded template (1)(P=Boc)[mp 260-270 C yield 80s],
which on treatment with TFAA-H,0 gave (1)(P=H), as the TFA salt mp
235—240 C, in quantitative yields.

The strateqgy to zinc finger templates presented here (Scheme 1),
will find application, since it permits, inter alia, the incorporation
of peptide 1linker and recognition elements between the N-terminal
cysteine and the C-terminal histidine, as illustrated in Scheme 3.

Scheme 3

CYS:CYSTEINE HIS:HISTIDINE PEP':LINKER (~3 RESIDUES)
PEP: RECOGNITION ELEMENT (~~12 RESIDUES)
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