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(a) CH,9l ATL2?
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4. (43) g9 WE AN [FFIAABLE Hole AL o80A

A, A EA], (2-aminoethyl)phosphine = pr, (F A+ E3EE)]
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Tz 19
diaquadiiododinitrito— H20
palladium(IV) ONO—— g ﬁ |0No
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6. (43) olEle d-eui2o] A A (square planar field)olA ZeA=
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7. (1+3+ 4+ 3+4+4+4=23%) Wl9I(MLy) AHAHR F& Z35E] s}
o] Fzt=4 o] £(ligand field theory)E ©|£3}d molecular orbital(MO)
E9 A 9=& 289 gt (LE o-donor orbital)
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(b) MLs8] Sl X8 4004 34, 4s, 4p orbital®] symmetry type-? v
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Symmetry
A B B E, E
Type 1g 1g 2g g g @ .
—Q—H]% 4s 4px 4py 4p,
Symmetry
E, E. u )
Type Ao fe \/
B | 3 2C, G G 2G 7 25, oh 20, 204
(c) 4709] o-donor orbitalE& olziet #o] IFAE Arg 1 1 1 1 1 1 1 1 1 1 P
2 ¥AN3HT 4709 o-donor orbitalel WEF 71eF Azg 1 1 1 -1 -1 1 1 1 -1 -1 R,
E A, reducible representation)? big ! = i ! - ! - ! ! - =y
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\ / A 1 1 1 -1 -1 -1 -1 -1 1 1 z
M Q" Biy 1 -1 1 1 -1 -1 1 -1 -1 1
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8. (10%) oldl =¥& m-acceptor ligandE 7}  4Wi9IML,) AHLEH 24
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TABLE 10.10 Angular Overlap P. s: Sigma Interactions

Octahedral Positions Tetrahedral Positions Trigonal Bipyramidal Positions
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Ligand Positions for Coordination Sigma Interactions (in units of ¢ )

Geometries Metal o Orbital

CcN Shape Positions Ligand Position 22 x*-y? xy xz yz
2 Linear 1,6 1 1 0 0 4] 0
3 Trigonal 2,11, 12 2 i i 0 0 0
3 Tshape 1.3,5 3 i 0 0 0
4 Tetrahedral 7.8,9,10 4 ! % 0 0 0
4 Square planar 2,3,4,5 5 i i 0o 0 0
5  Trigonal bipyramidal 1,2, 6, 11, 12 6 1 0 0 0 0
5 Square pyramidal 1.2.3,4,5 7 0 0 4 i i
6 Octahedral 1,2,3,4,5,6 E (1] 0 4 4 i

9 o 0 X 1 1
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TABLE 10.11 Angular Overlap Parameters: Pi Interactions

Octahedral Positions Tetrahedral Positions Trigonal Bipyramidal Positions
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Ligand Paositions for Coordination
Geometries

Pi Interactions (in units of ¢_)
Metal d Orbital

cN Shape Positions Ligand Position z2 x*-y* xy xz yz
2 Linear 1,6 1 ] 0 0 1 |
3 Trigonal 2,11,12 2 0 0 1 1 0
3 T shape 1,35 3 0 0 | ] 1
4 Tetrahedral 7,8,9,10 4 0 0 1 1 0
4 Square planar 2,3.4,5 5 o 0 1 0 1
5 Trigonal bipyramidal 1,2.6,11, 12 6 0 0 0 1 1
5 Square pyramidal 1.2,3,4.5 7 H i 3 H H
6  Octahedral 1,2,3,4,5.6 8 E & i % 3
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9. (12%) t}29 H3JEL BT octahedral 72 & 7t} o E9
Hzhe AL

L ES AR AS LESE(A,) Jahn-Teller Effect
(yes or no)
[Fe(CNDs1* 0 -2.4 no
[Mn(H20)61%* 4 -0.6 yes
[Co(Hz0)6]1%* 0 -2.4 no
[Cu(en)a(Hz0)61%* 1 -0.6 yes
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11. (63) B &< S &, L 2, 3o = microstated] 7MFE?

g 715 S L microstated] 744
%p 1 1 9
‘F 3/2 3 28

12. (43) g o]&9 uAy Afol ¥ 7]Z(ground-state free—ion
term symbol)&?

o] Cr¥* Mn?* Co?* Cu®*
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13. (8%) WA wiSSFEY = XN} F & HGAAUE
(dissociative mechanism)& ©-&3 Zt}

ky
ML.X == ML: + X
: P A

1
ky
MLs + Y —> MLsY
steady-state approximation® ©|&3}9] dissociative mechanism® ¥

EE4E 2T, ky <€ ke B k> ke Aol 47 W3 SE4
< T3S

Steady-state approximation
d[ML;] . .
“at ki IMLsX] — & [MLs][X] — k[MLsJ[Y] = 0
[ML,] k IMLsX] .
ko [X] + kalY]
Rate law
d[MLSY] — k2 [MLS][Y] — kal [MLSX] [Y]
dt KL [X]+k,[Y]
k-1 < ke
dML.Y] .
— =k MLX]
k-1 > ke
dIML,Y]  kyky [MLX][Y] Kk [MLX][Y]
d kX X]




14. (3+4+3+4+2+10=26%) THA Ni** 3B dig &9 vo|
E7} sl

Sela F54(em™
#B3HE A B C
[Ni(Hz0)61% 8,500 15,400 26,000
[Ni(NH3)s]1%* 10,750 17,500 28,200
[Ni(OS(CHg)2)s1** 7,728 12,970 24,038
[Ni(dma)s]* 7,576 12,738 23,809

(@ 9 329 ulg Ae(ground state) d-AA HIXE old & F 3
FEE d-eug 2 Y ARE o]&3te A L. ada 7 MO
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(b) F54 A, B, C= 77 o= FHdA o= JEze] Hold sF3e
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(c) A F549 AololA EE €9 ligand field stabilization energy

- 02 A,

(LFSE):E €viel7l? (A, &%)

@ Z F34FE9 A, g2 grdr?

F33HE A,
[Ni(H20)61% 8,500 cm™
[Ni(NH3)s1%* 10,750 cm™

[Ni(OS(CHa)2)s1%* 7,728 cm™
[Ni(dma)s1?* 7,576 cm™t

(e) 9 Ni** &&d Q& FUR=E Alo]9 spectrochemical series®] &A1
g 2RAQ.

NHa > HQO > OS(CHs)g > dma

@ olE [NiH0)%1% 9 F4F 2HFEFoth, A¢t BY FFAHL A9
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15. (3+3= 63 AMzt %W P(ID ZAs3FEA ool 2 = X3 W
o] dogrh.

[PtC]1* + NOg~ — [PtCls(NOg)I* + CI”

[PtCl3(NO2)]* + NH; — trans-[PtCla(NO2)(NH3)1'™ + CI-
[PtCI(NH3)3]** + NOg” — trans—[PtCIINO2)(NHs)2] + NHs
[PtC,]1* + " — [PtCILI1> + CI

[PtCIsI1® + I" — frans-[PtClals]* + CI°

ohg dhge] YPEL?
(a) trans-[PtCI(INO2)(NHg)2] +NOy™ —

trans—[Pt(NO2)2(NHs)z] +ClI”
9 ¥k o ZHE trans effect NO; >CI™> NH;

) [PtClL] +CI” —

cis—[PtClolp] +CI”
$ Mg o2HE trans effect I>CI™. CI™7F @8 B9 no net effect F M2 A E] P&




