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(9:30 - 9:50)

Novel Insertion Reactions of Electrophilic Osmium(VI) Nitrides with
~ Conjugated Alkenes: Scope and Mechanistic Analysis

Maestn A. G.; Braunecker, W A Cherry,K C.; Toboni, J. I.;
Schuck, S. M.; Brown, S. N.
Department of Chemistry and Biochemistry
University of Notre Dame
Notre Dame, IN 46556

-Absﬁract'

Cationic osmium nitrides react with a variety of electron-rich atkenes by completely

cleavmg the C=C double. bonds, msertmg the nitrido group between the carbon atoms to -

y1eld azametallacycles The azallemum fragment is bound N*-(C,N) to the osmium in a

: reglospeaﬁc manner, with an aromatic (or alkyl) substituent always: bound to C- 1 in
‘preference’ to ‘hydrogen. Mechanistic studies of (formal) alkenec cleavage are-in progress
 and to date they have revealed mechanistic support for a [2+2] pathway. The proposed

-mechanistic model was rationalized by the investigation of kinetic reactivity studies,

. secondary isotope effects, steric effects, -and charge effects. ~ The results are most

consistent with the insertion reaction taking place by a concerted, but ‘asynchronous,

[2+2] addition of the alkene to the Os-nitrogen triple bond. ‘We have broadened the scope

to mclude the reactions of cyclic alkenes with osmium mtndes to form unusual‘

heterocychc complexes.
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(9:50 - 10:10)
~Novel Germamum(II) Aryloxnde and Bmaphthomde Complexes

Charles S Wemert Ian P. Rothwell
- Department of Chemistry
Purdee University
West Lafayette, IN 47907

Abstract
Two nOVel chiral germanium (II) binaphthoxide complexes (R.R)- {Ge{OCmHm— -
(OS:Meg) 2’(SiMes)2-3,3’}5]  and - (R)-[Ge{02Cs0H o(SiMe,Ph),-3, 3 }{NH5}], . wéré.
prepared from Ge[N(SiMes);], and the corresponding 3,3’ -disubstituted-2,2’-bi-1,1’-
naphithols, and were structurally characterized. These two spec1es which both contair
resolved ligands, represent the flrst examples - of germanium  (I0) bmaphthox1de
complexes In the présenceé of hexamethyldlsﬂazane Ge[N(SaMe3)2]2 was found to
catalyze the sﬂylanon of one of the hydroxyl groups of (R)- [(HO)2C20H10—(SlMe3) 3, 3 ]
to cleanly yield (R) [(HO)Cz()H[o-(OSIMC3)2 2 (SIM63)2~3 3']. Two other metal (II)
bisamide complexes,. Zn[N(S1Me3)2]2 and Sn[N(SlMC3)2]2, were also found to catalyze
this reacuon but with different rates.  The catalytic silylation .of three additional 3,3’
disubstituted binaplithols, (R)- {(HO);CZ;,HIO-‘(SiRS)Z 3,31 (R = SiMe;Ph, SiMePhs, or
SiPhs), was also studied. In addition, several new germaniur(IT) arylo)ude complexes .
(ArO)zGe (ArO = 24,6-(CH);CH,, 2.6- (PI‘)z—CgH3, 2,6-(Ph);-CgHs, and 2;3,5,6-
(Ph)4C6H) wete prepared and characterized. Their spectroscopic properties were -

correlated with théir sohd—state structuies,



| (10 10 - 10:30)

Understandmg Optlcal SHG in Potassmm Nlobate Tellurlte Glass-
ceramic with Structure- property Relationships

Robert Hart; Josef W. Zwanziger
Department of Chemistry -
Indiana University
" Bloomington, IN 47405
- Abstract 7
Potassium niobate tellurite glass ceramics are a member. of an interesting famxly
of developing nonlinear optical materials that are chemlcally robust and easy to fabricate
(read: mexpenswe) for SHG. Since glasses are isotropic, they are highly syrnmetncal
and do mnot allow properties such as piezoelectricity or optical second harmonic
'gen'eration.. When a glass ceramic is formed by précipitating small crystals within the
material, some of the symmetries can be broken and allow these types of properties.

‘However, all previous _studies of the KNT glass ceramic have failed to reveal this

symmetry breaking, and the SHG mechariisfn has remained ambiguous. We have

undertaken scattering and spectroscopic studies and found several interesting featurés that
. ¢an be mvoked to explain the relationship between structure and prc)perty in this (and by

- analogy, other) glass ceramics within a well-understood physical theory.



(1:30 - 1:50)
_ Photoaquatlon of methylated c:s-dlchlorobls(l 10- .
phenanthrolme)rhodlum(III)chlorlde compounds by dlrect population
- of a photoactive triplet excited state

Dévanesan Log'a'nat'hah; Harry Morrison
Department of Chemistry
Purdue Utiiversity
West Lafayette, IN-47907

Rl H ~» BISPHEN.
Rl CH3 Y OCTBP

Abstract
. cis-dichlorobis(1, 10—phenanthr011ne)rhodxum(III)chleride c:s-Rh(phen)2C12 ,

BISPHEN, and its analogs are thermally inért and coftaii replaceable ligands of _
interinediaté lability. They can be actlvated by broad band UVA Hradxatlon(?\. 5330 nim)
which typically populates metal based ['(d-d)] singlet states:' Intersystem ctossing to

triplet manifold from the 1mt1ally generated excited singlet states is highly efficient in

- these Rhodium complexes and their. photoreacnwty is generally ascribed to thieir low-
lying [3(d-d)] triplet state.

' Analogous jphotochemistry in two methylated analogs of ms—Rh(phen)zClg ;

. TMBP and OCTBP, can be achieved upon direct éxcitation into thé triplét manifold(i.e.,

- with visible light >500 nm).” It is also noteworthy that methyl siibstitution of the -
aromatic ririgs as in TMBP atid OCTBP, increases the trlplet[ (d=d)] state photoreactwny
of these complexes by 10 fold relative to BISPHEN: The otherwise not observable
singlet to triplet(Sg—T),) transition in OCTBP is estimated by a combination of the action
_ spectram for photoaquation in the region between 520 and 600 nm and the
phosphorescence spectriim at 77K. The TD-DFT calculation is also in agreement with
this estimation.® The significant increase in the reactivity of the triplet [*(d-d)] state is
explained in terms of increasing o-donation from the methylated phen ligands which

stabilize the pentacoordinate rhodiuni intermediate formed by chloride expulsion.

"1. Muir, M.M.; Huang, W.L. Inorg. Chein. 1973, 12, 1831-1835.

2. Broomhead, J.A.; Grumiley, W. Chem. Commun. 1968,1211.

3. DeArmond, M.K.; Hillis, J.E. J.Chem. Phys. 1971, 54, 2247-2253. '

4. (a) Ford; P.C.Coord. Cliem. Rev.1982, 44, 61 (b) Ford, P.C.; Wink, D.; DiBenedetto, J. Prog fnorg.Chein. 1983, 30,
213 (c) Skibsted,L.H.. Coord.Cheiin.Rev. 1985, 64, 343,

5. Loganathan, D.; Rodriguez, LH; Morrison, H. Submitted for publications in J.Am. Chem.Soc.

6. Rodriguicz, J.H. Unpublished results.



(1:50 -2: 10)

~ Nitrosyl or Nltroxyl Complex from Unsaturated Mono or Polyhydrlde.
Reactlvrty of Free Radical NO and Hydride Complexes

J oo—Ho Lee; Ken Caulton
Department of Chemistry
Indiana University
Bloomington, IN 47405

' Abstract

Hydride- transfer from unsaturated metal hydnde complexes (RuHCl(CO)Lg,
OsHCl(CO)Lz, OsH3C1L2 and OSHzC]sz (L—P'Prg,)) has been performed by free radical
" nitric oxide through quenchmg the radical character of NO to produce HNO.
, ‘MHCI(CO)LZ (M=Ru or Os) with less than 1 equrvalent of NO produces MCI(NO)L; and
- MHCI(HNO)L;. Then, MHCI(HNO)LZ is" decomposed in some period nme “In the
reaction of OsH3ClL2 with the odd electron donor llgand NO, we observed malnly two
E products OngCI(NO)Lg and OsHClg(NO)Lz The first product OsH2C1(NO)L2, is
formed through losing all the hydride ligands with arriving NO and forming new metal -
hydrrde bonds We observed a four coordinated Os species, OsCI{NO)L,; as a pnmary
_product, as well as the Hy adduct of the tnhydrlde compound, OsHs(H2)ClL. Then,
QsCKNO)L, forms the drhydnde compound OsH,CI(NO)L,, by the add1t10n of H,. The
second product, OsHClg(NO)Lg is. also observed from some halogen transfer and H loss
process. The reaction of OsH,ClL, with NO also forrns OsHClz(NO)Lz, together wrth_
| OSHQ(Hz)Cl?,Lz,- which is the H; adduct of OsH,Cl,L,. The mechanistic features of these -

' reactions will be discussed.



(2:10 -2:30)
" Reactions of 'lﬁhéat_gms_germanii;m c;luéjérs in 'sol'utio_.:r:;,_ -

Angel Ugrinov
Department of Chemistry and Biochemistry
University of Notre Dame
Notre Dame, IN 46556

Abstract

Interest in synthesis, isolation and characterization of Zintl cluster ions from
solutions dates back to the 19" century, and many such species. have been discovered
since. Ever since the discovery of these clusters, numerous attempts to use them in
various reactions have been made, some successful and some not. It has been shown, for
the first time in our group, that a “normal” 2 2-center-2-electron localized covalent bond
can exist at a vertex of a deltahedral cluster with delocalized bonding such as Gcg This
reverses the popular assumption that it may not be possible to attach main-group
~ substituents to such clusters. Based on the existence of 0-, 1-, and 2-bonded Gey-species
~ in the monomer Geo™, the dimer [Geg-Geg]6 and the polymer [- (Geg) ~Joos respectlvcly, it
is only natural to also look for 3- or 4- borided species.

In my talk I will show our results obtained during our investigation of germanium
nine-atom clusters in solution. We show that it is possible to attach group 15 substituents
to such clusters. Ethylenediamine solution of precursor, K4Geo reacts with Bi(Ph)s (or
‘Sb(Ph);) and gives ninc atom germanium cluster ligated by two- diphenylbismuth (or
diphenylantimony) groups. These groups are exo-bonded to two opposite germanium
vertexes of the open face of the cluster, {{Ph),;Bi- (Geg)z'-Bi(Ph)z]z' In order to achieve-

the same product using As(Ph); and P(Ph); the linear trimer of germanium clusters :
' [Geg—Geg—Gf:g}6 was obtained. The most interesting dlfferen(:e between the trimer dﬂd
the dimer is that i in the trimer each cluster is 2-bonded to its neighbor. This means that
nine-atom c!uster in the middle is actually 4-bonded. The charge of the trimer is 6-,

which is in good agreement with the perfonncd Extended-Hiickel and Fenske—Hall MO
calculations. '




(3:30 ~ 3:50)

nghly Dlastereoselectlve Complexation of IAN Amines w1th
\ : - Zirconium(IV).

Sarah Cortwright; Jeff Johnston
Department of Chemistry
Indiana University
Bloomington, IN 47405

Abstract

The first examples of ax1ally chiral B-diketimine llgands have been synthe31zed
‘These IAN ammes, denved frem Isoqumolme and 2~Ammo Naphthalene, combine the
strengths of the B dsketmune framework w1th the ax1al chirality of binaphthyl systems
The llgands are easﬂy accessxble and conflguratlonally stable. Remarkable.
chastereoselectmty has been observed in the reaction of several IAN ammes w1th ' |
- Zr(NMey), .to form G- symmetnc 2 . complexes which are precursors to active: oleﬂn‘ -

polymenzatlon catalysts.

. 05eq -
Zi(NMe3),

dy-toluene
80°C

" 13 diastereomers possible

"{t)-Me-IAN amine - -
. Cy-symmetry : ' & single diastersomeric complex forms



(3:50 = 4:10)

Nuclear Resonance Vibrational Spectroscopy (NRVS) An Exciting New
Techmque for the Study of Iron Porphyrinates and Heme Proteins.

Graeme R. A. Wyllie,' Mary K. Eliison,’ Ame Roth;,! W. Robert Scheidt,
. T1mothy Sage et al.,” Brajesh K. Ra1 Stephen M. Durbin et al,,
' * Wolfgahn Sturhan,* E. Ercan Alp*
'Department of C_hemlstry and Biochemistry -
- University of Notre Dame -
Notre Darne, IN 46556

Abstract o

Mossbauer spectrOSCOpy has been traditionally used to obtain mformatlon on the

coordmattora environment of a nucleus. The use of synchrotron radlatlon allows the

observatlon of weaker features resultmg in g form of v1brat10nal spectroscopy (N'RVS)

thh a umque sensmwty to the probe nucleus Unlike tradltlonal v1brat1onal spectroscopy

studies, the observed v1brat10ns are spec1f1c to only those mvolvmg the Mossbaugr

nucleus and not hampered by mterfermg vibrations involving other nucléi or selectlon

rilles: We report hére the NRVS spectra of a series of ‘iron porphyrinate complexes

possessing a variety of d1fferent axial ligands. We have been able to obtaiit the complete

iror atom vibrational spectra for -thése and have confumed the complete normal )
‘coordinate analysis upon the basis of heme in-plane and out-of-plane modes. In adchtloni ;
oriented siti}g‘le crystal measurements have been carfied out dnd demohstrate |
eorresponding 'changes_ in the in-plane and out~of-plane modes based upon the c'rystal
.orientation. Comparison betweeri calculated and éxperimental spectia are excellent. We
have collected spectra for a number of complexes with the goal of building a suitable
library which can then be used fof the interpretation of similar spectra of heme proteihs 7

and ultimately, the elucidation of the mechanism of biological processes.

2. Department of Physics, Northeastern University, Boston, MA
3. Department of Physics, Purdiie University, West Lafayette, IN
4. Advariced Photon Source, Argonne National Laboratory, Argonne, IL



(4:10 — 4:30)

- Noble Metal Nanopartlcle Films Compatlble with Photolithography, Microcontact
Prmtmg, and Dip-Pen Nanolithography Patterning Technologles

Lon A. Porter, Jr., Hee Cheul Ch01 J. M. Schmeltzer,
Alexander E. Ribbe, and Jillian M. Buriak
' Department of Chemistry
- Purdue University
West Lafayette, IN 47907
E-mail: buriak@purdue.edu

 Abstract _ , 7
- Currently, there is considerable interest in producing patterned metallic structures
with reduced dimensions for use in technologieé such as ultra large scale _integrhtion
: ,(ULSI) dévice fabrication nano'elcctromechanical | s'yétcms (NEMS), and an‘a:ycd'-
nanosensors, w1thout sacnflcmg throughput or cost effecnveness Research in our -
' Iaboratory has focused on the preparation of precious metal thin films on semiconductor
substrates via electroless deposition. This method provides for the facile interfacing of
~ ‘metal nanc_)parﬁcles ‘with a group (IV) and TI-IV compound semiconductor surfaces.
Morphologically complex films composed of gold, platinum, and palladium nanoparticles
have been prepared as a résult of the immersioﬁ of germanium and gallium arsenide
- substrates mto dilute, aqueous solutions -of tetrachloraurate (1), tetrachloroplatinate (II), |
and tetrachloropalladate (ID), reSpecuvely ‘Continuous mctalhc films form spontaneousiy
under ambient conditions, in the. absence .of a- fluoride source. or an extcrnally appiled ‘ |
current. Th:s facile electroless depos;tl_on methodology provides an alternative to
i ‘cdmplex and expensiQe vacuum methods of -metalliiatioﬁ, yet allows for the preparation -'
: of' both thin and thick nanostructured films with contrdl_ over surface morphology and
deposition rate. Fuﬁhennore, precious tnetél films prepared in this way exhibit excellent
- adhesion to0 the ﬁnderlying semiconductor substrate. ~The resultant 'ﬁlms‘ were
' characterized utilizing s_camﬁng electron micrciécopy (SEM), X-ray photoelectron
speciroscopy (XPS), and scanning probe microscopy (SPM). In order to apply ‘this novel
. metallization method toward the development of useful technologies, patterning utilizing

photohthography, microcontact prmtmg (CP), and scanning probe nanohthography (SPN) |
has been demonstrated. ' '
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CS-Ligated Iron(I)octaethylporphyrinates — Structural and Mossbauer
' Studies and the .Effect of the Sixth Axial Ligand
San]ay Dahal, M. Shang, C Chansheng;” A. Beatty, C E. Schulz W. R. Scheidt*”
" "Department of Chemistry and Biochemistry
University.of Notre Daine
Notre Dame, IN" 46556
*Department of Physics
Knox College

-.Galesburg, II. 61401
Abstract

Thlocarbonyl 11gated 1ron(II)octaethylporphynnates have been mvesugated by"
Mossbauer ~and  single- crysral X-ray’ crystallography Crystal structures of :
_- [Fe(OEP)(CS)(l Melm)], [Fe(OEP)(CS)(Py)] and [Fe(OEP)(CS)(MeOH)] have been_;
i 501ved The methylnmdazole and pyridine denvatwes exhibit Fe- C(CS) bond dlstances
of 1. 703(4) and . 1 707(2) A whxch are 31gn1f1cantly longer than a value of 1 662(3) Ar
' reported for the five- coordinate derivative, The Fe- N(hgand) chstances of 2. 112(3) and
A 1550(15) A observed for the methylimidazole and pyrldme complex are ~0 13 A
: -longer than that observed for the b1s—'11gated complexes suggesting a significant structural

~ trans effect of the €S l1gand Mossbauer_mveshganons carried out for the five- and six- -
coordinate th1ocarbony1 .derivatives . bearing pyndme, __4-cyanopyridine, 4-
.dimethylammopyndme l—m%thylinﬁdégele and piperic’lihe’""és"’zthe‘:"""'"ﬁi)ith" axial- ligands
reveal several mterestmg features All the thiocarbonyl denvatwes exhibit very small
1somer sh1ft values; - The flve-ceordmate denvatwe exh1b1ts Ope = 0. 08 mm/s at 4.2K and
.' the s;x-.coordmate _c:ompl_exes ‘exhibit dp, = 0.14 to 0.19 mm/s at, 4.2 K. The fwe-
o ‘ceordinate eemplex e_)ghihi_ts a =lal-rl_"ge_‘cjl_uf;u:lrupole st)litting (AEQ = 1.96 mm/s at 4.2 K)
: which gets ‘drastically reduced on cetifdiﬁation of the sixth ligand (AEq = 0.42 to 0.80

i mny's at 4.2 K). The differences in the Mossbauer spectra between the flve- and six-

_coordmate complex can be linked to the structural d1fferences observed



(2)
Silicon thhalocyanine SAMs on Siliéon and 'Si'iicon-Dioxide Surfaces

Valhpuram Sarveswaran Alexander Mintairov®; James L. Merz®; Marya Lxebcrman
“Department of Chemistry and Biochemistry
" PDepartment of Electrical Engineering
University of Notre Dame
- Notre Dame, IN 46556

Abstract

~ Thin fllms of hlghly oriented phthalocyanmes are of pamcular interest for clectromc '
device apphcatlons The formatlon of SAM of phthalocyamnes at solid surfaces provides
A rauonal approach for fabncatlon of mterfaccs having a well- defined composmon
structure and reactivity. Silicon and Silicon dioxide surfaces can be modified i in order to
bind sﬂlcon phtha]ocyanme One such approach involves radical mmated reaction of Si-
B -H bonds with PCls whlch yields Si-Cl bonds. In another approach reacnon of SIC14 with

,'thc 8102181 surface gwes Si- Cl bonds Both surfaces are found to rcact w1th mcthyl .'
Ny _hych'oxy SthOi‘l phtahlocyanme [MeS1Pc(OC5H“)30H1 ' '

'.-OH oapn pH pH OH DH pﬂ .
— s

¢ SiCly

cccccacaca
Si Si Si Si Si- Si Si S

' 1K OO T T S S 1 | sio
' ¢ Silicon Pﬁihaiocyanioc '

Silicon (111) . o
"No oxide layer -~~~ _ Slllcoa (100)
~"With oxide layer



(3)

Electromc Hahde Effect On Thermally Induced Bergman Cycllzatlon of
' Metalloenedlynes

Sibaprasad Bhattacharyya; Aufqra" E. Clark;_Maren Pink; Jeffrey M. Zaleski*
- Department of Chemisiry and Molecular Structure Center
Indiana University
Bloomington, IN 47405 -

' Abstract

Three zinc dlhahde complexes of - ‘type [LZnXs] (X = C1 Br 1) have been
pi‘ei')ared using a newly.synthes:zed N,N donor _ened1yne ligand, L. The ligand and the
7 dihalide cbinpléxes have been characterized spectroscopically and by single crystal X—fayu.
~ diffraction "tééhn‘iques The X- rﬁy crystal structures of these complexes show ‘that the
ethylene bndgc of ligand poises the ZnX, unit above the enedlyne plane and causes the
.alkyne termlm seperation to be nearly mdependent of the ancillary halide }i gands and the
geometry of the metal center. Upon complexation with ZnX, (X = Cl, Br, 1), the a_lky_ne
" termini distance is | reduced to the same extent, but their Bergman cyclization
temperatures (DSC) vary dramatically; As we proceed from the dichloride to diiodide
' :complex, the cyclization temperature gradually decreases (208 to 144 °C). A possible
expianation of this interesting observation has been established by density funct_ionéﬂ

theory. The syntheses, structures, and results of the calculations will be discussed.

PH
S L - [LzZnXy)
DSC 16%°C X DSC (°C)
1 208
Br 154

1 144



4) _
Sensor Capabxlltles of Photolummescent Tin Surfaces

Evonne A Baldauff Jillian M Buriak |
" Department of Chemistry
Purdue University
‘West Lafayette, IN 47907

' _Abs,tract

Several new surfaces have been prepared by clectrochemlcally or stain etchmg tm

Ny foﬂ with.various acids. These high surface area materials were found to photoiummesce

- when irradiated at 254 nm, Each sample has' a.unique emission. that is ‘temperature
dependant. These surfaces also exhibit unique sensing abilities. 'When' amino acidé.or |
varibus common salts (ie. K_Cl,_.' CaCly) com'e - 1nto- :con_tact with the s-urfac¢,; -the

- photolumineséence is-visibly altered. : Small amounts of water quench the'lum'inescence;

completely. Thesc effects are not only mtcrcstmg for sensor apphcatlons but- also for .

:fundamental studlcs :



5)

- -Nucleophile Assistance of Electron Transfer Reactions Between -
Nitrogen Dioxide and Chlorine Dioxide Concurrent with the Nitrogen
. ' Dioxide Disproportion__ation Reaction

Robert H. Becker; JeffreyS Nicoson; Dale W. Margerum
Department of Chemistry
Purdue University
- West Lafayette, IN 47907

Abstract

The loss of chlorme d1ox1de (Cl0,) when reacted with excess NO': in the
presence of a large concentratlon of ClOg was followed via stopped-ﬂow spectroscopy
The concentrations of these spec1es were set to establish a preequﬂlbnum where n1trogen ‘
d1ox1de (NOz) is also present These condmons enable the study of the C102 reaction
- with n1trogen d1ox1de (NOz) and the NOZ d1sproport1onat10n react1or1 ‘The rate.of the
N02/C102 electron-transfer react1on is accelerated by different nucleophﬂes (NO; > Br >_7
OH > CO3 > PO4 > ClOz > CI' > H;O). This general nucleophﬂe ass1stance
-represents a new phenomenon in non- metal electron-transfer reacuons for non—metal
dioxides. The rate constants for the nucleophxle -assisted react1ons (kNu M 5 l) at 25 °C
vary from 4.4 x 10° for NO,y to 2.0 x 10° when HyO is the nucleophﬂe. The concurrent
- NO; diSproportionation reaction exhibits.no nucleophilic effect and has a rate constant of
5x 10" M s™. This reaction system is the third found to exhibit a general nucleophilic

: ac_celerzition of electron transfer, and also represents an alternative way to study the rate

-of NO# disproportionation.



(6

Carcmogen Intereeptlon' Detoxification and Cancer Prevenuon from
Inorgamc Compounds in the Diet

) EluabethE Hamllton Jonathan] Wilker -

‘ . Department:of Chemistry -

Purdue University
‘West Lafayette, IN 47907

 Abstract

- " Nitrosamines and: polycychc aromatic hydrocarbons are toxins found in cooked
foods and tobacco smoke:: The detnmental effects of these compounds are derived from
metabolism to alkylatmg agents and subsequent DNA damage. - Also present in. the
human diet are a vanety of 1norgan1c compounds, many of which. exxst as anionic 0xo
_,spec:es under aqueous conchtmns Numerous studies report. decreased 1ncxdences of
,._.cancer when dlets are. supplemented w1th morgamcs such as selemum and vanadlum
salts We hypothesme that these bloavallable inorganics- react w1th alkylatmg agents
'thereby preventmg genomlc damage -We are examining the interactions of vanadlum
selemum, and other 0X0 anions with alkylating agents Here we present results showmg
that simple vanadates detoxmfy alkylatmg agents by brmgmg about transformatlon to

. relatlvely harmless alcohols '



(7

- Structure and Ma‘gnetic_Properties of the Electron Transfer Salt =
Tetraarylporphinatomagnesium(Il) 2,3,5,6-Tetrafluoro-
7 37,8,8- tetracyanoqumodlmethamde, [TCNQF,;]

Wendy Hlbbs, Atta M. Arif;! Mark Botoshansky;® Menahem Kaftory,2 Joel S. Miller'
' 1Department of Chemiistry,
University of Utah,
‘Salt Lake City, UT 84112
*Department of Chemistry -
Technion - Israel Institute of Technology,
Haifa, 32000 Israel -

'Abstract B 7 . __ _ o
| --The orys.tal structufes of meso- tetfephenyrlporphinntomagnesin:m(ﬂ) 27-3 57 6—
tetraﬂuoro 7,78 8-tetracyanoqumodlmethamde [MgTPP] {TCNQF4]'xS {S= PhMe and
1 2—C6H4C12} prov1de the f1rst structurally characterized examples of 1-D metal radu:al
chains involving-a n—canon radlcal porphynns The compounds are structurally similar to
; the - previously reported 1-D metal radlcal Chaln& of [Mn"LTPP][TCNE] (TCNE :
tetracyanoethy”lene) haVIng trgns-y—N- —ooordlnanon of the cyanocarbon linkér to the.
metal center of tne ponph;_/rin. These electron tranefer salte fonn 1-D coordination
-polymers consisting of -parallel chains of alternating ~D™ A DA™ (D = M(porphyrin);
A = radical anion). '[Mn‘_“TPP] [TCNE] (Ma™, § = 2 and [TCNET", S = 1/2) displays
A‘ferrimagnetic ordering that is solvent dependent between 4.and 15 K.l On the. contrary,
the redox unreactive Mg" results in electron transfer_from the porphyrin ring to TCNQF,
resulting in two 'S = 1/2 m~delocalized spin sites. The room tempefature_ effecti;{e 7
moments for the compounds [MgTPP}[TCNQE;]-xS' are consistent with the calculeEed '
' non-interacting, spin only \}alue of 2.45 up and display.only very weak antifeﬁomagnetic
couplmg (Jmm/kg ~ -2.9 K) beiow 20 K based on fits to several linear cham models
While the structural characteristics of the {Mg“TPP]'+ salts are remarkably smnlar to
~ those of the [Mn™TPP]* counterparts diminished spin exchange results from the reduced

spin magnitude as weH as the relocation of the spin site Ieadmg to formatlon of a lmear

chain compound that is predominantly paramagnetic.



®

Formation, characterization; and sub-50 nm‘-pat_térniﬁ;cg?a_f'- organosiline
monolayers with 'e‘mbeddéd dis'ulﬁﬂe‘ bonds

: Xuejun Wang Wenchuang Hu Ram Rajagc)pal Greg Smcler2 Gary Bernstein®; Marya Lieberman'.
B , Department of Chemistry and Biochemistry -
Department of Electrical Engineering
Umvers1ty of Notre Dame
. Notre Dame, IN 46556

Abstract

‘We demonstrate a procedure for sub 50nm patternmg of organosﬂane monolayers w1th
embedded - disulfide bonds on - silicon -oxide: The weak embedded disulfide bond is
accessible to be selectlvely cleaved by reductlon or oxidation. Phenyl(3- -
tr1methoxysxlylpropyl)dtsu]flde and - benzyl(3 tnrnethoxysﬂylpropyl)dlsulﬁde form
SAMs on silicon oxide. Ellipsometry measurements and X-ray photoelectron”spectra
show that the films have monomolecular thickness, and that the embedded disulfide -

* bonds are intact after monolayer formation. These monolayers were used as an electron -
sensitive ultra<thin film for electron beam lithography and - AFM anodization to forii sub-

- 50 nm' patterns. Based on AFM topographlc, phase contrast, and friction images, both
electron beam’ 11thography and AFM anodization cause ‘topographic and chemical -

* alteration-in the patterned region. In the case of electron beam lithography, these changes
are consistent with cleavage of the disulfide bonds. We, expect. the resulting chemical

: pattem can be further developed by reaction with other orgamc and i morgamc mo]eculcs
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Hierarchical self-assembly of double crossover DNA tiles

Koshala Sarveswaran;" Chris Russo;® Aimee Robinson;” Paul Huber;” Craig Lent;?
Stacey Wagner;” Marya Liebermans
"Department of Chemistry and Biochemistry,
¢ Department of Electrical Engineering,
University of Notre Dame
Notre Dame, IN 46556

Abstract _

- DNA seclf-assembly is a methodology for the construction of -molecular scale
structures, Single stranded DNA self-assemble into DNA' crossover molecules (tiles). -
- These tiles are quite rigid, stable and suitable for use in hierarchical self-assembly. Each’
DNA tile can be designed and constructed to match the ends of certain other DNA tiles, a
process that cén facilitate assembly into 2-D lattices or 3-D objects.

Our efforts have been focused on-exploring the use of DNA tiles for hierarchical
self-assembly in two dimensions. By using four different A, B, C and D tiles ‘with
‘complementary "sticky ends" we can program the formatio_n of a finite two-dimensibnal
ABCD raft shbwn below. These can be visualized directly by atomic force microscopy

_and inter-tile interactions can be demonstrated using biochemical methods.
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Synthesns and. Bergman Cycllzatlon of Vigcinal. Dlalkynylporphyrms :

' Mahendra Nath John C Huffman J effrey M Zaleskl*
Department of Chermstry and Molecular Structure Center
: ‘ .Indiana Umversny
Bl_oommgton IN 47405 ,

Abstract

Since porphyrins and their- analogs have recelved much . attention  as
phototherapeutic agents for photodynamlc therapy (PD’I‘) ‘we: have recently’ synthesmed
novel 2,3- dlethynylporphynns and their halo-analogs (1).The preparanons lead o
1solat10n of the title compounds in good to excellent y1elds (55-90%).The adjacent
acetylenic units on porphyrms behave as an enedlyne motif, and: therefore: undergees _
Bergman benzannulatmn at amblent temperature to. produce the hlghly conjugated_r

'prcenoporphynns (2) The preparatlon and charactenzatlon of these molecules will be-

7 presented
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Control of reactivity of platinum(II) complexes in alkane oxidative addition:
from DFT calculations to experiment

Andrei N. Vedernikov; Kenneth G. Caulton; John C. Huffman
Department of Chemistry and Molecular Structure Center
Indiana University
Bloomington, IN 47405

- Abstract
~ Alkane oxidative addition to d® transition metal cyclopentadienyls leading to their d°
atkyl hydrido derivatives has been described first 20 years ago. '
LM + Alk-H > LM(AIKH (1)
Later it has been discovered that some facially chelating ligands like Tp and tacn also stabilize d°
. metal alkyl hydrides both kinetically and thermodynarmcally In contrast, monodentate ligands
- disfavor alkane addition to d® metal species. Despite of the knowledge that ligands play so crucial role
“in determining reactivity of a metal center, particular ligands allowing to “tune” rate and equilibrium
of reaction (1) were unknown. In this work we report both a general theoretical and a part1cula1
practical solution of this problem,
B -1. Using ab initio- and DFT modeling we have found a key to control kinetics and
thermodynamics of reaction (1). One of the approaches formulated by us can be referred to as a
. principle of product adapted geometry.
- - 2. Following to the principle, to tune reactivity of d® metal center in
alkane activation we suggest here practical usage of new macrocyclic hgands of
different size, [2.n.1]-(2,6)-pyridinophanes (n=1 (1), and 2 (2)). The macrocycle 1 was
- designed.to allow facile room temperature alkane activation (1), while the compound 2
was expected to allow similar chemistry at much lower temperatures.
3. We have found, that (1)PtR,H'X" speciés (R = Me, Ph; X = OTY,
: BAr 4) allow double alkane CH bond cleavage at room temperature. They eliminate RH to give
transient-(1)PtR* able to add methane o, in the case of linear and cychc alkanes to produce re]ated
' (I)PtH(oleﬁn) complexes.
4. Varation of R, X, alkylation or change of size of a macrocycle L in LPtRH'X species
- affects rate of alkane activation dramatically. Thus, platinum complexes formed w1th macrocyc}e 2,
* allow double alkane CH cleavage already at -50°C.
: 5. Another type of alkane activation, alkane single CH bond activation has been achieved
using monohydrocarbyl dihydrido platinum(IV) complex, (1)PtMeH,", to give new (1)PR(H),"
species in high yield at 86°C (R = Cy, n-Am, Ph, Tol etc.). The alkyl ligand exchange at Pt center is
‘completely reversible.
, 6. Complexes LPtH(olefin)* were found to be able to liberate free olefin or undergo
~.._carbonylative cyclization under certain conditions so forming a base for development of new catalytic
reactions. Perspectives of developing new catalytic hydrocarbon transformations will be described.
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The Kinetics and Mechamsms of'BrCl/Broml*e and BrCllChlorlte
Reactlons

Ihab N Odeh Jeffrey S N1coson, Dale W. Margerum
Department of Chermstry
Purdue University
. West Lafayette, IN 47907

: Abstract R i ik S iap b L
The reactlons of BrClIbrormte and Brlechlonte are studied in phosPhate buffer

' and ina p[I-I*] range of 5.0 to 6.9 by stopped—flow spectrophotometric techmques The _

BrCl.is generated in small equilibrium. concentrations by the addition of excess CI" to

HOBr in phosphate buffer. In the BICUCIO, ™ reaction, where CIO,™ is in excess, a first-

| ':order'formatim of ClO, is observed, ir:dicéting a first-er‘der dependence in [BrCl]. The

. dependencies of the rate on [ClOz ] [CIy, [H*] and buffer are determmed The loss of"_ o
absorbance due to BrOz is- followed in the BrCl/BrOz ‘reaction where [BrCl] 1s kept -

constant, and the reaction has a f1rst~order dependence in [BrOz 1. The rate dependenc1es
on [CI" ], [HOBr}], [H'], and [HPO/ ] were determmed for the BrCI/BrO,” reaction. We

~propose that both the BrCI/ClOz and BrCl/BrOz reactmns proceed by Br -transfer to

- form steady—state levels of BrOClO and BrOBrO, respectively In the BrCUClOz case,
| 'BrOClO reacts thh C102 to form two ClOz rad1cals and Br On the other hand, the
hydroly31s of BrOBrOQ i in the BrC]/Br02 reactlon leads to the formation of Br03 and Br~

. The rate constants for the transfer of Br'in the two reactions are KY=3. 9(1) X 1{)6 M
s and k23f~ 1. 5(2) x10° M s :
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Electroless Deposition and Patterning of Morphologically Complex Noble
Metal Films on Semiconductor Surfaces

Lon A. Porter, Jr.; Hee Cheul Choi; Alexander E. Ribbe; JllhanM Buriak
: Department of Chemistry
Purdue University
West Lafayette, IN 47907

E-mail: buriak@purdue.edu.
Abstract :

Precious metals are choice materials for a myriad of epplications due their high electrical
conductivity, resistance to corrosion, and ligand binding specificity. Indispensable in modern
electronics fabrication, precious metals also enjoy widespread use as cataiysts, support -
- substrates, and sensor elements. Recent progress towards metallization on diminishing size.
regimes has imposed increasingly stringent demands upon thin film preparation
- methodologies. - Metallization techniques employed in ultra large scale integration (ULSI) ,
* device 'fabricetioh,'nanoe'lectromechenical systems (NEMS), and arrayed .nano'sensors will
| require uhparalleled control of serface morphology, deposition rate, and substrate adhesion
without sacrificing throughput or cost effectiveﬁess Furthermore, precious metal films of:
- this type are essential for fundamental mvestlgatlons aimed at elucidating the intricate nature
of mterfac1al topics ranging from self-assembled monolayers (SAMS) to heterogeneous
catalysis. In contrast to complex and expenswe vacuum methods of metalhzahon research
in our la‘ooratory has focused on the preparatlon of precmus metal thin films on
g s_ermconductm subst_rates via electroless deposition. Thin and thick films of gold, platinum,
- and palladiuminanopélrticles have been prepared as a result of the immersion of germanium
' and gallium arsenide substretes into dilute, aqueous solutions o_f tetrachloraurate (II1),
' tetrachloroéiatiﬁate (If), and tetrachloropalladate (IT), respectively. This methodoiogy yields
nanostructured precious metal films with control over surface morphology and deposition
" rate. “Moreover, metal films 'prepared in this manner exhibit excellent adhesion to the
underlying semiconductor substrate. The resultant films were characterized utilizing
scanning electron microscopy (SEM), X-ray photoelectron spectroscopy (XPS), and scanning
probe microscopy (SPM). This method provides for the facile interfacing of metal

nanostructures with group (IV) and III-IV compound semiconductor surfaces.
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“Anionic Flscher-Type Carbene: Complexes in Complex of Complexes
: | Methodology

Jm An®; Lizette Van Niekerk”; Helgard G. Raubenhelmer Catharine Esterhuysen
'  “Department of Chemistry and Biochemistry -
- University of Notre Dame
Notre Dame, IN 46556
"Department of Chemistry
- University of Stellenbosch
S South Africa
Abstract ' ,
~ Fischer type ‘ carbene : cornplexes were used as 11gands

I —] -
([(C0)5Cr~C{ CNC(CH3)CHS }O}]‘“ and [(CO)sW=C{=CNC(CH;)CHS }O}] ) i
synthesis of six new complexesl, which are described as “complexes of complexes”. In all

_the molecul'ar structures a central metal atom (M1 = Cr(IID 1, V() 2, Co(IlD) 3, CO(H) 4,

' T1(IH) 5) is surrounded by thrce, two or one anionic. complex ligands . coordmatmg A

through the N and 0 donor atoms. The N and O, in turn, are part of a ligand coordmated'. o

to a metal carbonyl complex M2 = Cr(0) or W(0)). Synthe31s X»ray structural -

' deterrmnatlons and SpeCtI'OSCOPIC are presented.

Snm

Figure 1. Molecular ;‘t‘r“uéture of complex ‘Figure 2 Molecular structure of complcx 5
¥ CH,Cl, showing the numbering scheme. ~ showing the numbering schcmc
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Covalently bonding the bone cement-metal interface of orthopedic
joints with a siloxane linker -

Amy Vickers; Marya Lieberman
Department of Chemistry and Biochemistry
University of Notre Dame '
Notre Dame, IN 46556

Abstract : : :

_ Present joint implants have a finite lifetime, usually within ten to fifteen years. -
The major mechanism of failure in orthopedic joint implants is the debonding of the
metal-bone cement interface. Any improvement to increase interfacial adhesmn ‘might

extend and improve the implants’ lifetimes. o

Current available formulas of bone cement consist of methyl methacrylate

(MMA) that is mixed with polymethyl methacrylate (PMMA) and an initiator. The

mixture polymerizes in a free radical mechanism, linking the bone and metal implant

surfaces during the orthopedic surgery.
In order to increase the adhesion between the metal implant and the bone cement,

- we . covalently linked them wusing a self-assembled - monolayer -of 3-
methacryloxypropyltrichlorosiloxane. We optimized the conditions for derivatization of
the metal surface and used X-ray photoelectron spectroscopy, ellipsometry, and contact
angle measufements to characterize the SAM on the metal surface. After polymerizing .
bone cement around the treated rods, we tested the strength of the metal-bone cement

“bond with a push-out tester. Preliminary results show a marked increase in bonding
strength from 7.5 MPa for untreated metal surfaces to 21 MPa for siloxane-treated metal -
surfaces. :
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Functlonallzatmn of Porous Silicon with Alkenes and Alkynes v1a
| Carbocatlon-Medlated Hydrosﬂylatlon ' |

I M. Schmeltzer, Lon A. Porter, Ir.; Michael P. Stewart;
Carmen M. Lopez; Jillian M. Buriak -
Departmerit of Chemistry
Purdue University
West Lafayette, IN 47907

Abstract
~ Efforts to produce stable, derivatized porbus silicon have yielded a number of
'chemiczfl methods capable of functionalizing this interesting material with 6rganic
monolayers. Hydnde-termmated porous silicon substrates react with alkenes and alkynes
in the presence of dilute triphenylcarbenium salt solutions to respectwely produce alkyl-
and alkenyl-functionalized materials, Characterization'by transmission FTIR and solid-
state NMR suggests 'the‘-fofr‘nation Vof highly stable: si‘licon—-carbon-bonds to yield
covalently bound -organic moitiés. ‘Porous silicon passiviéted in .this fashion ‘exhibits a
_ greater resistance than that of the native material to chemical degradation, indicating that
the organic functionalities may serve to sterically- shield the naﬁoc'rystallitcs from
nucieophiles. Hydrosilylation is proposed to proceed via- nydride abstraction from the
Substrate followed by electrophilic attack by the subsequent species upon the -
| alkene/alkyne, a mechanism prev1ously hypothesmed for the formation of stabilized beta-
-silyl carbocatlons The reaction 1s tolerant of a variety of substrate functional groups and
native porous silicon surfaces but depends markedly upon the 1dent1ty of the salt

counteranion, among other solutlon parameters
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A Role for Metal Tons in Marine Biomaterial Formation

Jennifer Monahan; Mary J. Sever; Jaime T. Weisser;
Shalini Srinivasan; Jonathan J. Wilker
Department of Chemistry
Purdue Uriiversity
West Lafayette, IN 47907

Abstréct

Maﬁne brganisrﬁs such as the common blue mussel (Mytilus edulis) affix
“themselves to surfaces by producing protein-based glues. The soluble precursor protein
of this biomaterial contains high levels of 3,4-dihydroxyphenylalanine (DOPA) and
cross-links into a hardened matrix for adhesion. Interesting properties of this adhesive
include a transition metal (e.g., iron, zinc, copper, manganese) content up to 100,000
times that of the surrounding waters. To better understand the bonding interactions of
‘these marine biomaterials, we are studying .the.roles of transition metals in adhesive
synthesis. We show that DOPA-containing peptides react with metals to provide models
for inorgani§ cross-links. Similar bonding schemes are observed in both metal-cured
_precursor protein and intact mussel plaques. The resulting products are studied by

materials engineering and spectroscopic techniques.
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Reactmty Studles of Lanthanide Complexes Supported by B-
" Diketiminate Ligands ~ -

'F. Bhattacharyya; J. C. Huffman; D. J. Mindiola*
Department of Chemistry and Molecular Structure Center
Indiana University
Bloomington, IN 47405.

.Abstract ‘

' A series of lanthamde complexes contammg the stencally demandmg amldo—
imine ligand ANCR)CHCR)NAL. (Ar = 2,6- ‘Pr2C6H3 R = CHs, ‘Bu) have been
prepared and structurally characterized. Redox and react1v1ty studles stemmmg from

these systems wﬂl presented and dlscussed
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Vanadlum Metalloenedlynes Initiating Bergman Cychzatlon v1a ,
' Photothermal Exc1tat10n , h

David F. Dye; Brian Kraft; Jeffrey M. Zaleski
Department of Chemistry
Indiana University
Bloomington, IN 47405

| ‘The ability of enediynes to cleave DNA via diradical formation- upOnt
| Bergman cyclization has created much. interest in this class of cémpounds
_ for pbtential therapeutic applications. Recent studies have shown that the
Bergman cyclization temperatures_ of enediyne ligands can be controlled
,'through metetl ion coordination and the geometry of the resulting complexes.
In many cases, 1igétnds can be designed to be thermally quite labile and will
generate Bergman cyclized product at modest temperatures. This low .
thermal barrier provides an Opportunity to induce cyclization via a photo— 7
.'_thermal route. The significant long wavelength absorptwmes (8 ~5 000-
10,000 Mlem,? A ~ 600- 1100 nm) assomated with Vanadmm (V)
fcatecholato compounds prov1des a potentially useful pathway for initiation
of this cychization. Through the judicious choice of an enediyne ligand with
‘a low thermal cyclization barrier, compounds which generate cyclized
A diradical intermediates upon photo-excitation can be designed. The synthesis.

~and reactivity of these novel metalloenediynes will be described.
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Synthe:si'si,s-truétlji:rie andaplcalgmup exchange reactions of Ti(IV)
aminetrisulfonamid and aminetriphenoxide complexes
- Ves'élzju.Ugrinova; Greg Eliis; Kcyin C. _F%ﬁrtnér; Seth N. Brown
Department of Chemistry and Biochemistry
~_ University of Notre Dame
Notre Dame, IN 46556
, Abstfact | |
‘Titanium(1V) Iseroﬁo species rep_resérif an ac_t_iyg"component in a nurnber of
homogeneous aﬁd'l'ieterégeneous .0xidatién reactions of ofganic substrates by hydrpgén
_'of aikyl p,_c‘rbxide.s.'-jln ‘order to prepare Ti(IV) peroxo éomplexes and test them for |
éﬁoxidati‘on activity,. complexes ~of Vtwro types. of .tri[‘mdal,-‘_trianioriic ligands . were -
- synthesized. The tosﬂated TREN derivative N(CH,CH,NHTS); reacts with Ti(NR)s, R=
' CH3, C,Hs, tb give mbisturef and air sensitive Ti-aminetﬁsulfoné.mide complcxes;”The
_ni_.trilotrlicresol N[CH;C¢Ha(4,6-Bu;)OHI3 reacts with "ri(otBﬁ)4 to give an air- and
. moisture stable aminetr_iphendxidé cﬁmpl_e_x’. A number of arﬁinetriphel}oiide complexés :
'with- different éﬁical groups, ‘irncludin.g terrinal hydroxo and mu-c')xo. derivatiyes, have
" been ‘p;eparf:c-i _ahd :s-trﬁctu_rally characterized. The eql;_li_librium for thc!_apical. ligand
| exchange .reactions between Ti(I—V) alkoxy complexes and various alcohols and phenols
were_stﬁdied.rBi‘dgr-)tate li‘gands_, such- as acetylacetonate, form six-coordinate gompleX'cs _

which show complex fluxional behavior..
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Structure and magnetic property of BasIn Bis:
A new Zintl phase

Ara -Chb Slavi C. Sevov
Department of Chemistry and Biochemistry
Unlver31ty of Notre. Dame
Notre Dame, IN 46556
Abstract
For several decades, many investigators have studied Zintl phases. Classically, a
thl compound is a “polar intermetallic compound” and it has alkali or alkaliie-earth
metals as electropositive donors and p~block element_s as eiectronegatlve acceptors. The
electron transfer from the donor to the acceptbr allows the latter to fulfill the octet rule.
To do so, the i)—block elen{ents can form 2c-2¢” bonds between each other and/or carry
lone pairs of electron. Zintl phaées are diamagnetic but in some rare cases can exhibit a
mét"allic‘charaéter dﬁe to delocaliiéd extra electrons. o
In this poster, rwe will discuss the structure and propefties of t’hé'ncw‘ZinifI phas'é
BaslnsBis. | | | | |
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DNA Studles with Bis 2- Pyrldyl Porphyrm, BIS 4- Pyrldyl Porphyrln

A. H. Shelton; _s-. A. Bejun'e'; David R. McMillin
- Department of Chemistry

~ Purdue University

West Lafayette, IN 47907
" Abstract _ o _
Tetra 'N«methylpyridinm-Z—yl porpbyrins have and continue to be -extensive_ly
. studied in various systems, in 'particul:ar DNA binding agents. A plethora of researehers-r
have shown that the free tetrakrs porphyrrn preferentlally groove brnds to DNA The
bmdmg 1s accornphshed by the eoulomblc ll‘ltBI‘dCthﬂS between the anionic phosphate
. backborie ‘and ‘the cationic’ porphyrin. Groove bmdmg is preferred because stenc _
rhmdranee between the meso . substituents and the minor groove destabilizes the
mtercalauon form. We have focused on reducmg the steric hmdrance by synthesizing
cornpounds with only two pyridyl groups and determmmg the effects on the bmdmg
between hgand and DNA. The resultant trans pyridyl porphyrin ligand would only have
to fit one pyridyl group in the minor groove, and hydrophobic DNA interior may help

. drive the ligand to bind intercalatively. Recent experiments point to the o- and p- bis-

pyridyl ligands finding a niehe as universal intercalators. We report binding studies on

 the bis pyridyl porphyrin and compare them with their tetrakis counterparts.
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Group (IV) and (V) transition metal alkyl, am.do, chloro complexes
| supported by optically active binol ligands.

E.J.R. Son; Ian P. Rothwell

‘Department of Chemistry
Purdue University

West Lafayette, IN 47907

Abstract

Optically active binapthyl hgands are used to prepare Zr(IV) Hf(IV) and Ta(IV)
binol complexes. The_(S)-[Ta(QgcggHm 3,3-SiPh;)(NHMe, ) (NMe»)Cl,] complexes has -

- been isolated and fully characterized. Reactions of those species with a variét_y of

substrates, including RLi, SiCly, and Lewis bases will be_discussed. Those complexes‘
have provided an openin g for interesting asymmetricrchémistry such as kinetic resolutioh.
- In the pr_esence',of a racemic mixm_ré of achiral alcohol the Ta(V) complexes has been
found to react in a non-stereospecific fashion in thé solution phase. Further reactivity of

the complexes and efforts to prepare new species containing opticélly active binol ligand
will be discussed. o
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- Diastereoselectivity and Isomerism in a Series of
bls(2-1ndenyl-phenoxy) Group 4 Metallospxranes

Luke E. Turner Tan P Rothwell

Department of Chemistry
7 Purdue University

West Lafayette, IN 47907
. Abstract
A series of constrained geometry ligands based on 4,6- dltertbutyl -2-(inden-3-yl)
: phenol (1) have been synthesized for apphcanon as Group 4 metallocene analogues.’
The planar chlrahty of the mdenyl mmety induces an asymmetry upon coordination to
Group 4 metal centers. The reactwn of Group 4 amides w1th two equivalents of 1 results
in the formation of a sp1r0cyc11c metal center. The asymmetry of the indenyl rings

coupled with the chirality at the metal center presents three diastereomeric possibilities

(Flgure 1). The dtastereoselectmty and mterconversmn of the metallosplranes was

found to vary not only with the identity of the metal, but also with the 1ndenyl rmg a

substitution and solvent.

(S, p-R, p-R). : - (R, p-rR,‘p-R)_ . . (S, p-R, p-5)

—

' 1..Thorn, M. G.; Fanwick, P. B.; Chesnut, R. W.; Rothwell, L. P. Chem. Commun. 1999, 2543,
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- Polypyridine Platinum(II) Lumaphors o

Michael H. Wilson; David R. McMillin
Department of Chemistry
Purdue University
West Lafayette, IN 47907

' Abstract ‘
o Pt(t);‘py)Cl+ derivatives has been an area of interest for several years More
- Tecently a superior polypyndyl system, php [2-(2’-pyr1dyl)— 1,10-phenanthrolme], was
| ‘dcveloped. It possesses several appcalirig properties, such as a more rigid framework,
~“substantial hydrophobic cﬁaracter, and a compatibility with various soive_nts including
7' w_aterf In this study phenyl derivatives of the php family, ph¢ [Z;ph'ényl—l,10—
" phenanthroline], are being .studied. While they possess the same attracti’ve'qualities of
the php family cbm_plexes of these ligands are more emissive and posses longer lived
lifetimes.  For example Pt(php)CI” has a lifetime of 0.34 us while Pt(phd))Cl has a
lifetime of 8.4 ps. Other derivatives such as phQ [2-(8-quinolyl)-1 10—phenanthrohne]
and phNp [2-(1-naphthyl)-1, 10-phenanthrohne] are also being studied. ' -'
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Organolithium A_ggregai;es as Synthons in Supramolecular Synthesis

Kenneth W. Henderson,” Dugald J. MacDougall
Department of Chemistry and Biochemistry
University of Notre Dame
Notre Dame, IN 46556

 Abstract
The synthesis and charactenzatlon of well-defined network assemblies is an area of intense interest
* due to the potential of these materials in applications as diverse as catalysis, chemical separation,

- . optics and electronics. Although there have been remarkable- advances in our understanding of the

principles of self-assembly, the development of rational routes to well-organized solid state materials
- remains a real challenge to the synthetic chemist. In this regard, two main strategies have been adopted
in the formation of molecular networks, firstly: through: use of hydrogen bonded organic solids and
secondly using inorganic coordination polymers containing transition elements and llgand spacer
molecules. However, to our knowledge, the deliberate use of s- -block metals, and more precisely
organolithium aggregates, to control the formation of complex 2-D network architectures has not
. -previously been reported. In contrast, the molecular coordination chemistry of organolithium .
* compounds is well developed, with a wealth of information known regarding their solid state and
~ solution aggregation behavior.
Our aim was to prepare, in a rational manner, a series of extended polymerlc structures which retain
the core organolithium aggregate as supramolecular synthons, and utilize ‘internal’ Lewis base donors
- as linking agents. We will describe the use of lithiated o-cyanophosphonates as building blocks, where
‘the core aggregates are L1202 ring dimers and the cyano (C=N) groups act as Lewis base linking
~groups. The overall result is the formation of 2-dimensional sheets composed of 4+4 nets. This work
has now been extended to other functional groups and we will focus on the synthesis and structural
. characterization of a series of lithiated (organosulfonyl)acetonitrile complexes, culminating in the

tailored synthesis of asheet containing (LiSO,), rings as part of a macroassembly of linked twenty-
~ four membered rings (Fig. 1).

Figure 1. Section of [MeSO,CHCNLi.THF], the THF groups are omitted for clarity.
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Aromaticity in Sn- and Pb - based Zintl Phases. Some Interesting
Clathrate Compounds of Si and Ge.

: Iliya Todorov
Department of Chemistry and Biochemistry
University of Notre Dame

Notre Dame, IN 46556

- Abstract

~ Although aromaticity has been extensively studied for more than a century, there
is still no generally acceptable definition. The most signiﬁéant feature of aromatic
c-omp()un'_ds is a planar structure with a delocalized system of (4n+2) n-electrons. The
.most general point of view on aromaticity combines geometry (bond length equality),
energy (aromatic stabilization energy) and magnetism (diamagnetic susceptibility
exﬁltatibns).' However this prperty has never been - investigated carefully and
sy's';tematicéll'y in all-metal species. Here wé report‘th'e discovery of two isostructural
Zintl phases cdntaihing aromatic anionic pentagonal rings made of Sn and Pb, Sns® and
Pbs®. These are the first heavy main-group species with an aromatic ring. It is very
| unusual that such heavy atoms can form aromatic structures.
| Thermoelectric materials can be used for refrigeration and energy recovery, in
special "applicati,ons where small size, absence of moving parts, . reliability, or
environmental restrictions are impqrtant. According to theory cage compounds that have
an atom inside the cages, that can "rattle” will have good thermal cbnductivity. Clathrates
are periadic solids in which tetrahedrally coordinated atoms form cages that surround
inctal cations and are thcrefb_re, good candidates for thermoelectric materials. We present

two unprcccdentcd clathrate compounds: CsgGagSisis and BagGeys. '



