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TH Y EBIT. 1 MDA A& UTEMARPNICIEE L, 7 — MR TIIENLF & O AAE
0l U CHEMBA 43t 2B T 5 2 E RS A b5, 2O X 5727 — MERT EBRSRE M)
ET NI AR (AM) D HIERLS LD SR (M/AM ZE485(K) L A3 2 N TE D, K&
RN BT DTN &R L ETEERERE RN TN T 2 S5 RIE,
IO DERBPHZEHNAENT 5 2 & TRERRISHEEZ ~T EWffEnD, LinL, 740 U4
BAF BRI TF AT HT— MERIE, YDV ERD D FEERET S L THEMERSE
RCHANED 0y T IIL B ETER T 2N 5D, ZOFER, T OHBECRE N R 550
%< RMHIREITRONTWD, THEFRICAETIE, RV R (T U —FF T R)
AFNAENLF ([0sC1Y) 2T 57 b7 U HEREHER [(0sCOM] (M =TiorZr) ZHEEHA L L, 4
HEBEGRE T AN ) BRE ST MIAM ZEERBEERO G EZRE Lz, MEEALE LTHY
% [(0COM] 7T 7 A2 M, 7TV —bAx v REOBREIR K OR B U BREAL & O/ AEH
il U CHEBEOT V) &RA T %, EEEROIHEIZIRYIATLZ ENFARETH D, I HIT,
M/AM 2854 B dliA % O & L=/ OTEMEALICE D FLA T2,

%1 BCIE, AEEERSEEROMNE LTV — A% v RRENL T ORI & ZENZSOWTE
LTy #0TC, ZEERBEERORIGH E L TORRICOWTIRNZ, 52, 4 EEBLERE/
TNH Y EBBIZIET V—) A X NENL 280 e L7 LW SRR EZBR L, KEZICK
PR OWEEIZOWTE LT,

B2 ETIEE, FH OB T OREHE [(0:O)Ti] OBREZITV, Vb a =7 LK
[(0sC)Zr] & DG ZIT Tz, SBIZ, T U =A% FRULF ORRFRAIRF O 1 2% Y
VIR AR FE A CEHR L, IR LN BT R [(0.CPM] B LY [(0.COM] ZZF
TIAER LT,

% 3 ETIE, [(00)Zr] It LT, 7B U eEitds LT NaBHE S s®, 7RI D
LEona=yrikfitt ot NU FEBZEEEREZ G L, TORILEZRE LT, CO DK
JETIX, Zr-H $5G~0 CO, OIFFABRETL, 3 DOKRNA— ML RV NV a=0 AR %
G LR NS o, — . Vv a=v s/ hU vae RY REERE Py & ORIGTIL Py O
—oD Y VIEFNAKFEENDZ LT PH; WEKRT D E L BT, Bk P BNF 2 oD Zr
BRMZRE LI Ry o v FREEEZ b OERD S o, Zud, ~elr vkl v PX;
X= a7y ZHOFICAD U BEHEIC P-H fAaZBR Lz, BREWSHITH 5,

B4 ETIE, Va=vu O T UORIEER [(0s0)Zr] 38X [(0.CP)Zr] IZ2WT, 7
NH)EREHAREE L TH I LS T7H L =K KCiHs BLORBY VLT T 77 Ak KCs & i
S, N am A A ) TR ERKR LT, DV AT T LU UERIIT U R E
B, 42 R#sRE G5 27-, ZOZenbF 77X VR, S 2L rRnoa=g ki
OWBEST 5 Z & T, Zr(D) s8R E L CORIGMEZRT Z ERH LM ER -T2, BT, A4 I REg
KIT MesSiNs EET 252 8T, 7 Rilka2 5252 LR LT,




B S T, FHAU/HIULFTTHELUUEEEGR L, EORIGHEIZOWTHAE Lz, Bl
DY = MEROEE LRI, F2 2/ ) T MERIZA Y F AT VR & ORIGIC £ > T
I REERE S 2T, e, FEAUHY U ABERIIERTEED Ny EUGL, Ny BAL 28 2 D
DF K 4 JE% end-on B TLENG L7-85IRE AR L7z, B3O NT-REEERD Ny BN 1D NN
fEE (1.320(5) A) (X, free @ Ny @ N-N #5H (1.098 A) L L TREMHELTND, &6
{2, Raman A“X7 h/LCliE N-N fHfEHREN2Y 1265 cm™! (28I 4L, free D Ny IZ8B1T HME (v
= 2330 cm!) & HE L CRE IREEMA~T 7 F LTS Z EDNERSNZ, 2 bDFERESE
BEO N, $5KD DFT IR OFERNG . ZOZEHE end-on 2846 Ny B 1% 4 &S T
B, BV ULAEREE Ny B FOMBERAPNEETHDLZ LALLM LT,

B 6 mTIX, B 5 BMTHEMLE Ny $5ERDFUGNEIZ DWW TERIR L7z, 2D Ny 85K D Ti-N
BIXZEMEAEEHD A I NEEARE L CORISERIFETE S, 93— FAX U EORIGTIE 1,2-
AT KTV REEERNPARK LTz, ROGRMZIERET 5 Z LTI HIZ N _EDO X F /LR HEST
L. [Mes=NNMes]|I 35 X OHBEFRNCH D 0N k7 VA [(0s0)Ti] $EENE O N, /2. Ny 8
Re ZFLIRF L DRIETIE, Np & COy D 13 O v PV U I RISHHEIT L, =Z45FD CO,
7S Ti-N fEAICHA LT8R EE LT, S5lcZea N AFAV T U AEHEES Z & T,
t K7V UMEAEY Na(SiMes)(COSiMes)s 2455 & & Hic, HIED NN T 88K A LTz,
IHHORRIT. Ny MHEENIC N-C #EaZ2BRT2FEL LTERERNLDOTH D,

7 ETIIAIEDORE L . ZOFEMERICOWVWTE L O, BEBICAIFEDOREIZ OV T
L7,
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The aim of the work presented in this thesis is to develop a knowledge of the chemistry of clusters by synthesizing
multinuclear complexes with group 4 and alkali metals (M/AM multinuclear complexes). The thesis contains seven
chapters.

Chapter one introduces the chemistry of early transition metals and aryloxide complexes as a background to the results
presented. The review on ate complexes having alkali metals as counter ions is provided, and the strategy for synthesizing
M/AM multinuclear complexes is described.

Chapter two describes the synthesis of carbatrane complexes of zirconium and titanium, which serves as building blocks
for M/AM multinuclear complexes in the following chapters. Complexes were characterized by single crystal X-ray
diffraction analysis and NMR spectroscopy.

Chapter three represents the chemistry of a hydride-bridging Zr/Na complex, which was prepared by the reaction of the
zirconium carbatrane with NaBHEt;. The hydride-bridging Zr/Na complex is found to undergo hydrogenation of white
white phosphorous P4, giving an inverted sandwich type cyclo-P3 complex along with release of PHs.

Chapter four describes the synthesis and the structure of a Zr/K naphthalene complex. The reaction of the
zircona-carbatrane with KCioHs afforded the Zr/K naphthalene complex, in which the naphthalene unit adopts an 1,2,3,4-n*
coordination mode and is distorted from planarity. The complex behaves as a Zr(II) species with concomitant extrusion of
free naphthalene. For example, the complex was treated with organic azides to afford the corresponding imide complexes.

Chapter five investigates the synthesis, molecular and electronic structures, and reactivity of a Ti/K naphthalene complex.
The complex was prepared by treating the titanium carbatrane with KCioHs. In contrast with the zirconium analogue, the
naphthalene unit appears to be n>-bound to the titanium center. The n?-naphtalene unit is labile and readily replaced by Na.
The reaction smoothly proceed upon exposure of the Ti/K naphthalene complex to N2 in solution to produce an Ti/K N2
complex.

Chapter six focuses on the reactivity of the Ti/K N2 complex. The complex undergoes N-C bond formation with Mel,
COg, tert-butyl isocyanate, and phenylallene.

Chapter seven summarizes the results.
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