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2 o & A Airta ol ELHY (V) &E, MoO3(NCS)(Bipy), (Bipy=bipyridine), Mo,Os
(NCS)4(Phen); (Phen=1, 10-phenthroline), @ Moy03;(NCS), (Ox) (OxH), (Ox=oxinato, OxH=
oxine)ol F4E AT, 2Ee) A4 L A4 sMEN, A7 AEE, 20z AHEL SR
bz ES ol F FAEL EF ASALEZ F4009 o 0.5BM A2 Ay 2HEE sA o] FA g
t}, 28] = oxine #F, Mo O3(NCS)2(0x),(0OxH) ol A oxined d¥-i= 3 A& ztme, JRE=
¥ A sz AT g K o,

ABSTRACTS. The monooxo-bridged binuclear molybdenum (V) complexes, Mo,O3(NCS),(Bipy)2
(Bipy=Dbipyridine), MosO3;(NCS),(Phen),; (Phen=1, 10-phenanthroline), and Moy;03(NCS),(0Ox),-
(OxH); (Ox=oxinato and OxH=oxine) have been prepared. Their electronic and IR spectra,
electric conductivity, and magnetic susceptibility were measured. From the results all of the com-
plexes turned out to be electroneutral dimers with about 0.5 BM, and in the oxine complex, Mo

03(NCS)2(0x)2(0xH),, the oxine seems to bind partly as monodentate and partly as bidentate
molecule.
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Table 1. The elemental analysis, decomposition temperature, magnetic moment and conductivity of the complexes.

Mo (V) %l C, % N, % H,% | Decompo- | Magnetic | Conducti-
Complexes caled caled. caled. caled. sition moment, vity
(found) (found) | (found) | (found) |temp., °C BM (CHxClp)
Moz0a(NCS) 4 (Bipy) 2 24.91 36.76 14.11 1.86 ~320 ~0.5 —
(24.47) (36.72) (14.29) (2.04)
Mo;03(NCS) 4 (Phen) 2 23.82 38.98 13.63 1.96 ~347 ~0.5 —
(23.74) (38. 60) (13.87) (2. 00)
M0203 (NCS) 2(OX) 2(OXH) 2 20. 04 48. 66 9.20 2.62 ~243 ~0.5 -
(20.54) | (48.61) (9. 00) (2.81)

Ash 2o ol $E2 B AATE B HE
2 Mo,03(NCS) 4 (Bipy)2, Mo:03(NCS)4(Phen),
2 Mo,03(NCS)2(0x)2(OxH) & A 2o] A3t
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et olgt Fe EF iz wEelA AE
& 2xg zlol =2
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Table 2. The electronic spectra of the complexes.

Complexes Sol\ftr;a: nm, 1078 Gmax, m™ Reflectance | pererence
(solvent) Solid Solution Sohd intensity
Moy03(NCS) 4 (Bipy) 2 (1) (acteone) This work
740 750 13.5 13.2 Medium
550 537 18.2 18.6 Strong
402 422 24.9 23.7 Strong
Me:05Cl (Bipy) » 704 14.2 Medium | 15¢
513 19.5 Strong
413 24.2 Strong
Mc;03(NCS) 4 (Phen) 3 (IT) (acetone)
a 740 12.5 Medium This work
550 560 18.2 17.9 Strong
385 422 26.0 23.7 Strong
Mc03(NCS) 2(0x) 2 (OxH) o(II) | (acetone)
730 750 13.7 13.3 Medium This work
525 545 19.0 18.3 Strong
355 387 28.2 25.8 Strong
Mez03(0x) 4 (DMF) 9
515 521 19.4 19.2
380 383 26.3 26.1

“Can not be measured because of the poor solubility of the complex II. Solid reflectance of complexes 1,1,

and [II: KCl, diluent.
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Fig. 1. The electronic spectra of the complexes in
acetone. a and b : magnified.

A2 dte] Table 20 £ oF3 t},
o] & ZE9 X%x} ~H ezt BEAolwm A
A<l 4L 254 2 (angular overlap mo-
del, AOM)H’]BH-% a5t s,
HE L IE Cs ATl Soche sbgata
ARl A2 o5 A2 AYAe Fast A
t Fig.3¢] A% % g},

I
4



84 RABT - TR

Table 3. Energies of d orbitals expressed in AOM parameter for the (MosOL1)* (D4,
(MoyO3L4L’5) (C,) where L=NCS~ and L’'=Bipy or Phen.

(Mo203Lg] ™ (C) and

Grbissions| cs c,
1 d& ay,  eb 42 a, el +1/4e;+7/4¢7 a el +1/del+5/4e +1/4e5r-1/4€%"
2 da az, eb, 267 b, el +1/4e;+7/4e7 a’  e;,+1/4e;+5/4e7 +1/46V - 1/4eT
3 dh by 3t a, 3/dei+9/4e} & 3/41-+3/Ael +3/4e+3/4eY
4 da, by, 3el b, 3/4ei+9/4el a’’  3/dei+3/4e5+3/4eN +3/4€Y
5 dz e, eit3e b, etteit2e) a  eite,tel+eN
6 dj € i3 a, ei+3eV a +ehe2eY
7 di e o a, ei+2e¥ a’  eltelireh
8 di e 3 b, 3&Y a'’ et 26
9 d; b 4e} a, eit3e} a’ eite¥teltel

10 d; by 4ol b ext3er @ eitelteltel

The superscripts N, 5,2, and N’ denote the AOM parameters of the ligand NCS-, bridged oxygen, terminal

oxygen, and nitrogen of Bipy or Phen, respectively.
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Fig. 2. The reflectance spectra of the complexes.
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Fig. 3. The assumed structure and the coordinate

system of the complexes.
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g A A st AEA Eug e Ag
T BF 354 ol golme? FEe] 4rFEe
FAG e, Aha da] 25 AEFTF 2p A=
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2 A4S ol ge AAS mesd AOM
parameter2 EA|gt E&l B4l dA =T o]
27} Table 39) FolA 9]t

o] Table 3¢+ [LsMo-O-MoLs)* (D)2,
[(Mox03Lg) ™ (Con)¥* F29] d A%
FA =] 9tk

AOM parameter 7+4& £4E izt oMV’
el el el <le¥ <lel<lel<le! %:% ol 3tAl A7t
AT o] AAE By C, FE dAE
] oA A Cy FEY 27 A
e},

A Ak slw EBag (V) #E
o2 9% 0.5~0.6 BM Ax9] =7 T
An QeorBRE [ 119 % o]4 %
AR 5 Qlek(Table 1). AOM® o2 3t
A Abel 3 A7 A e
TE ' (yx)olz d-d' Fz A ubet
term 'A(d” (yz)2Jolch, =z ohE ol

= d(y2), d'(z2), d,ad (ay)olz

EE P

* Mo(V)-O-Mo(V) 2 Mo(V)<g> Mo(V) ¥4
Fgol 3 MOy 2 2 AOMH o] 9% w4
AA~H e AL 4— BEog vEe,
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Zta Abast Feludl d A
& 7 A S A =TrEelth
AOM parameter® Vel 4E(a” (z2) —a’’ (y2)])
© Table 3¢A 2 vhs) o] ozt ¢f —el
olt}. o e Cyp U [MoOL;)*¢] AOM
parameter e{xz, y2) & b(xy) A =499 1]
A Aol dlgate o] 32 [MoO(NCS)5)% 4,
[MoOCls)?~16aj 4| 74z} 12, 600cm™, 13, 800cm™?
1ot zejzz wiebdd A (y2)29 A
A EE A 3470 (y2)a (2)19}H9] oA A
2 10,000em™ F Aoty az=m

o

12

-5 Mox03(NCS)2(0x)2(0xH) (119} 7 -
£ AR 9% U9E A9 2E 1,
119 AOM parameters} A9 7o AF4E A&
ol

Fig.1, Fig.2 2 Table2o14 2=l 700~750
nm F-Z9 EFSHade yddel e
zole] AxALow 9%t 7z AF¢A dAE
oA b Aaste] FuALoE Qg x
gAal d AlEgtaol 2] Holz dujgtol
7t deojel, & 25 ek dod Holol e
FE v A ety g e A stel
g2 Zleolvt,

MoOs #7¢ 73 & & A Ak 7
E2ud (V) #HEe glolAd 540~560nme] A 2]
= A& 234 (three-center)

ri‘\(_l

o

Gz AT Aol A 2ol waA e o
Aol Mo:0s(S:CN-n-Pry) 48,  Mo,Os[S,P-
(OEt)2)4 ", M0,03(S2(OEt)} 48] +2% X-ray
2Hoz Fag vl g3 Mo-O-Mo 27
o) A9l A4 W el ek FrhH,

420~390nm 29 FIdsbg-E (MoO(N
CS)51%, [MoOCls)?™ (Cyp) ol A d-dA o] 2tz 3h
ARHs Z AFe A of AFeA AHE F
8l A5} charge tranfers} d-ddol7} A gl ¢
o 7k,

DMF 8%, ofr] oA AF3g A5t DMF

Table 4. IR Spectra of NoyO3(NCS)4(Bipy)s and Mog-
03(NCS)  (Phen)s.

M0203((11\1§:’S)é1g1§ipy) 2 é’{g&?ﬁg?}i Assignment
2030vs, b 2030us, b .

955'03, 903vw 96205, 908w Y(Mo—01)
485m, 459m, 433m, | 484m, 454m, | VMo-0-Mod
416m 437m or O(NsCy
343m, 310m, 346m, 318m | voe-»

Table5. IR Spectra of the oxine complexes.

MO(%?:?I%ISSZ fé_qx) 2 MOSCCIXE‘Qi" Assignment

3450m 3325 Y-

3060w 3080 V-1

2030vs, b V=N

1615s,56 1630 V=N

1380s 1385 Ye-o

1330s 1332 Oc0-1m

1105vs

1272m 1270 Ve

930s, 913sh 943 Y(Mo-00

823s 823

805w, 782m, 748vs | 785,750, 720 Out—of—plgne
C-H bending of
Polynuclear

aromatic

539m Y CMo-0(chelated

518m V(Mo-0~Mo)

504w, 420w, 390w danes

325sh, 305sh, Y(Mo-N)

°KBr disk; from ref. 9;vs=very strong; s=strong;
m=medium; w=weak; sh=shoulder; b=broad.
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slol Fag (VDE 5o} FE 1, II & F40)
f3 A e =2t 48 We} = o) F DMF
Fhel Agtg gol AR AEL I & F
A AgSCN Aol A7A ek %% IIe »i$ A
A8 AgSCN Aol AAT o Ane 2T
LI A NCS~ o] 2o] mtot Abie] Edtx 9
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Aol Agstz 9Sg =3t
NCS- o]go] Ealr 95
gE FE LII2g 34 A
AbstaL gleh, o] apde wigt /&i-ﬂ A &A%
9] ko] 30em™! Fx =}o] s}
T QM (Table 4,5). #E I, II = 550nme] &
T SHIbde] ¢lol A = 630nmE o] EEt= @A
& Holx m Azte] Aokelw o] A zg o]
a7k gejAeh oA F4% Mo(V)-0-Mo
V)7 £a5o] MoO2 oz HE Aow A
2 A2 12 545nm9] o] 27} o] F3}
A ¢z a2 gojAe Ao = 3ol Mo-O-Mo
7t S HA ok adE Vb gz AstE =

ALz FALch

IR ABER} o] & F%9 IR 2% &g (KBr
AAY) S Tabled 9 Table56] TAsQc =
= LI+ 52 bandwg, #E II[-e oxined
%2 band® 37 T 9k HE I, 119
2] 7k=.9] IR 2% E2}= Mitchell’’, Saha52l 22
®] Bipy, Phen #£2] IR ~#|Ezld 79| 9
A8k o,

EEF NCS™9] C=N A22 52 2100cm 1o A
Z8HAl e gk o) & &-E-2 o] 710] 2030cm™
A 7 vhebdel olA e B mdle] Nt

—

5—3}_;}23
=0t AZHNFe FHZ I, II 9 I o 4]
474 955,960 2 930cm ol A ZFa}A] VpERITE,
ol & AE Fuls bands} ~900cmlo] 9 AL}
T band7t W o] Apde Be sxdl § )
b AaE R Tz F Mo Ottt Ao oa)
A 71 IR ~¥ Eg}l Eoko] i,
Mo-O-Mo¢] =l 413452 760~730cm ™
oA el ut o) 5 A

Hé‘}oﬂ 77k W ol 7o},
JAEA 52 NCS9 w7453 7o W
94_01 gl ol oA 2]} 01%514.
Mo,0,(NCS)2(0x)(0xH), (III) FE& Mo

-0-Mo ®% A1%31%0] 518cm o4 Poj i}
Aoz AZsqdrt, o] ke QubHql FMuch

2k ol A o F3 ukgl zro] AE IMle] DMF
ShAA Abx stmrt FadlA] g ez n
of HE I, 119 7law Aanct oA Adet
2 AEE AAge zenz o84 2Ee A
<+ BRettty Az 2AE oA g57=
OxHe] OH A%x1%0] 3450cm™lol 4] <kt 4
oh ol e NCS9 olm k@ Aol 2UA @
v Ak giksly NCS- 824 5 (Table
5)0] & I, I 9= oA 400~500cm o] A]
% Aoz Hot F5F 4 vk oxined] 4
29 A4A& v% AA¥] ¢43A nmr 29 EF
£ 28] RgAT FE I fawrt Fola
HEegde HAL T F g

Eo % (PyH):Mo(NCS);oll Bipy, Phen, oxine
% ‘]_ n}] 3}. 7H A 7}._11_ ;d-‘j ] q}-ﬂ&]—ﬂ
£ Mitchell!50] Mo,O,Cl,(Bipy), FEo] A&
A A O veHez, =& @4
$82 Fohd Aot Aoz AAHG

HZO ; T
(PyH)sMoO(NCS)s———>MoO(NCS);
0 Mo,05(NCS),
B 0,04 (NCS) 4 (Bipy).
oF MosOu (NCS) -+ (Phen), (1)

M0203 (NCS) 2 (OXH) 2 (OX) 2
H,0 _
(PyH) s MoO(NCS) 5 thanol [Mo,O3(NCSg)*

M°203 (NCS) (Bipy)»
TN oxin:n or Mo,03)NCS), (Phen) (2

'—"_’M0203 (NCS) 2 (OX) 2 (OXH) 2
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