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Synthetic Models of Novel 3,,-Helix Structure Found in Metallo Enzyme Active Sites
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3p-helical peptides have been studied to clarify the role of 3,,helices found in
metalloenzyme active sites. As models of active site sequence, we have synthesized
various block copolymers of —(Leu-Leu-Ala)- and —(Leu-Leu-Lac)- (Lac = L-lactic acid).
Among them, the solid structures have been determined by X-ray diffraction for Boc-
(Leu-Leu-Ala),-(Leu-Leu-Lac);-OEt (1), Boc-Leu-Leu-Ala-(Leu-Leu-Lac),-Leu-Leu-
OEt (2). Boc-(Leu-Leu-Lac),-Leu-Leu-OFEt (3) (Boc = t-butoxycarbonyl). From the
structural analysis of 1-3, 3,,-helix is nucleated at Lac residue. Similar to Lac, Pro
residue does not have NH group and is expected to initiate 3,,-helix in proteins.
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Figure 1. Structure of (a) 3,4 and (b) a-helix.
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Figure 2. 3, helices found in the active sites of

metailoenzymes.  (a) Plastcyanin, (b) HiPIP

(electron transfer protein), (¢} Cytchrome b-531.

2. WA

2. 1. A%

TOy A YITT—RTFROGH
W|HE, RTFFEEWILEOH

. REEHEL. BRE0E0IHE

SEVERICEHETHD, TITE

BRlE. TNETRHEHL TER, &

RN v 7 A& U EHEOR

WERF], -Leu-Leu-Ala-&-Leu-Leu-Lac-

(Lac = L-lactic acid residue), -Leu-Leu-

Hmp- (Hmp = L-leucic acid residue)?® 7

OwhAd)dv—, 8§~2 4FH,
oW TiTo7.
BRFIEREMEOREE B

ELT, BHOZ7S A NEET
Fol. B5N=7FRiF CD &
N H-NMR A7 Bbz#IEL. ~
U & ARG RAE R ZE AT Lz,
NITF RO HE SRS
ZLDONRNTFRIZDWTHEREE
FOEREOER. IBEOHE.

Boc-(Leu-Leu-Ala),-(Leu-Leu-Lac),-OEt
(1), Boc-Len-Leu-Ala-(Leu-Leu-Lac),-
Leu-Leu-OFt (2). Boc-(Leu-Leu-Lac);-
Leu-Len-OEt (3) (Boc = ¢
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Crystal and Refinement Data.

formula = G g Hy4aOzz Ny
FW. = 1654.14

a =10.903(3} A
b=1a.112@ A
©=12.467{2) A
a=95.0001) "
g=10181{1)"
y=94.87(1)*

V= 2528.8(1) A?

Z=1

spaca group Pl

no. of unique data 7524
ne, of used dala 3107
(IF ol > 2a(F)

A (R,)=0.108 (C.166)

Crystal and Aefinement Dala.

formula = G 39 Hya) O Niy
FW. = 1565.04
a=20975(4) A

b = 20,382(2) A
©=11.605(2) A

# = 98.55(2} *

V= 4g06{1) A?

Z=2

space group F2,

no. of unique data 7773
no, of used dala 3827
{IFa} > 20(F)

A {R) = 0,142 (0,190}

Cryslal and Refinement Data.

formula = G gy Hy1gOa Mg
F.W. = 1285.66
a=11.48%2) A
b=17.208(3) A
c=10.592(3) A
a=87.05(2) "
#=91.15@) "
y=T175(1) "

v =1933(1} A®

Z=1

space group P1

no. of unique dala 6315
no. of used data 4142
{IFal > 20(F)}

R Ry} = 0.168 (0.238)

ORTEP
crystallographic data for {a) Boc-(Leu-Leu-Ala),-

Figure 3. drawings  and
(Lew-Leu-Lac);-OBt (1), {b) Boc-Leu-Leu-Ala-
(Leu-Leu-Lac);-Leu-Leu-OEt (2), and (c) Boc-
(Leu-Lev-Lac);-Leu-Lew-OEt  (3) (Boc = -

butoxycarbonyl, Lac = L-lactic acid residue).
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Figure 4. NH region of 500 MHz 'H-NMR
spectrum  for ¢-Bu-Len-Aib-Cys{Acm)-Ala-Pro-
His(Dnp)-(Leu-Leu-Lac),-OFt (4 ) in CDCI; (10

mM} at 30 °C.
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