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We are engaged In a search for a tetranuclear
manganese complell to function as a lIIodel of tne
photosynthetIc water 0111 datIon enzyae and to hel p
e 1uc I date var 1ous aapects of the oxygen evol uti on
reaction. SynthetIc prooedlres Into the desIred
type of coapl ell ha ve been devIsed. React! on In
MeCH of the olio-centered trlnuclear SpeCI6S

[Mn3o(02Cft)6Ll]o,+ (ft • He. Ph; L • a donormolecu).e) wltf'i 3equlv of blpyrldlne (blpy) leads
to high yield formation of [Mn402(02CR)x(bIPY)2)y
( 1; R • Me. x • 6, y • 0: 2; R • Ph. x • 7. y •

0-:- 1; R - Me, x • 1, y • 1~">. The three compI exes
contal n average Mn oxl datIon states of +2. ') •
+2.7':> and +3.0, respectively; the latter two.

correspond to the So and S1 enz)'IIe oxidation
states. The structure of 1. has been sol ved and

shown to have a b~~terny arrang8lllent of the 4 Mn
atoms lollth a 113-0 cappi ng each lollng and
peripheral lIgation from bridging OAc and
terminal bipy gr·ou~.
Canplex ~ has several features whiCh correspond
to tho5e of the enzyme and which thus make It

attract! ve as a potential model of 51: _
(I) a metal nuclearlty of 4; (II) oxide (if
brldge5 between the Mn atoms; (Ill) two types of
IneQul valent Mn at OllIS; (1 v) structural parameters
(Mn..• Mn distances of 2.848 and 3.2-3.3A and 'In
EXAFS spectrlllll similar to that of the enzyme);
and tv) perl pheral II gatlon comprised of 0- and
N-based groups.

Reaction of [Mn30(02CMe)6J(02CMe)(HO?CMe) with
Me3S IC I I n the pre5ence of I mlcia zol e (HIm) Iead~
to formation of (H2Im)2[Mn403(02CMe)3C16(Hlm)]
(~) (H2Im. Imidazolll.lll cation), which has been
structurally character I zed. The structure .
consl s ts of a Mn4 pyr ami d lollth the basal pI ane

capped by ~ IIl-Cl- and eac~ vertical face cappedby a 113-02 • The three OAc groups each :>rIdge a
vertical edge, and the remaining five Cl and one
HIm group function as termInal Uganda to the

basal Mn at~s. The central Mn401Cl core couldalso be descrIbed &II a severely 1Hstorted cube.
The average metal oxidation state Is +3.2':>

corresponding to the enzyme 5" level. LI ke 1.
thIs OOIIplex apin has tw<> types of Mn..• Mn
separatloM, ca. 2.81 and 3.2-3.3A consistent
wIth the EXA~d.ata on the 8nzyme. The COIIplex Is
ErR active .In Optr/toluene solution and shows
extensive hyperflne detail; Its overall

appearance Is reaaonably sl.llar to the S:> ErRspectr-.. Finally, the struct"'e8 of OOIIplexes 1
II have been Incorporated Into _chanlstlc
proposals for how the ••ater oxidation cycle 15
carr1ed out, 1.8., the struot Iral 1dentl t y of the

varIous Sn states and mode of substrate

tr~nsfo~atlon. This sch •• e •• ploy~+the rollowlng

ox1datlon state 1381~ants: S~("n ~ 51(- x3+ j+ .-: 11+ ). 4+)
Mn ), S2~~ x Mn ,~ ), S3( x Mn ,2 x Mn
and Sq(Mn , 3 x Mn" ). The proposed lIIechan1S1 Is
In aocord lollth available data on the nat •••al

syst_, lnclYCilnl pattern or H+ loss and changes
In cluster oharge.


