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1. (10+ 3+ 10=23%) Ethylenediamine (en)® Co?", Ni%*, Cu®* A}o|dA
dojut= dhge] BP4s (K & 2T Zoh (M = Co, Ni, Cu)

[M(Hz0)%1%" + en = [M(en)(Hz0).]1** + 2H,0 K

[M(en)(Hz0)]* + en = [M(en)2(H20)2]1%" + 2H,0 K

[M(en)s(Hz0)21% + en = [M(en);]?* + 2HzO K
ion logkq log/, logK;
Co?* 5.89 4.83 3.10
Ni%* 7.52 6.28 4.26
Cu? 10.55 9.05 -1.0
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3. (20+10=30%) NiO.* (high-spin complex)?] &+ ~dEHL d-d A
olg} #HEE F A F44E 9,000 cm™ < 16,000cm™ o] 7R g
t.(Ni¢] #l9]72E A F(linear)elt}. 0% & n-donor 2|7t=o0|t})
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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 1 B 0o 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 Sguare pyramidal 1,2,3,4,5 7 o 0 ! : i
6 Octahedral 1,2,3,4,5,6 E (1] 0 4 4 4
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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 2z 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 i 3 3, H H
6  Octahedral 1,2,3,4,5,6 8 : & 3 3 i
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4. (5+8+5+9+6=33%) W Aol 6vl¢ AYAA HAo|F& FIFE
9] k= X $ak-S(ligand substitution reaction)S Ho| ArejoA 5u]¢]
7} g9+ 38 "AYJZ(dissociative mechanism)S mEt},

MLg + X = [MLs]* +X +L - MLsX + L
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(b) Ho] FEN(MLsIH)NA 712 £ & F 714 7458 728 g3,
Zt 7z olgd TE/t 43 AT (point group)S 231 I HTd HF
3l A ¥ ¥(character table)E A€ 3}l
E 26 3G o 25 30,
Ay 1 1 1 1 1 1 P2
Ay 1 1 R 1 1 -1 R,
@D £ 2 1 0 2 -1 0 |y |-
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E 20, G 2y, 2oy
A 1 1 1 1 1 z Ky 2
A 1 1 | 1 |
@ B, 1 -1 1 1 - K-y
8 1 -1 1 1 1 Xy
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(Dg) 11.48 Dq 4 Dq
;ﬂ;}jjﬂ* oA MLgoll A 4232 ML;2 84 3}H(activation)d =
Asae e 11.48 Dq9] oUA7} Bodta, AH4E MLs2
2o 435 E vl 4 Dqo AUAZE Hadt) agA
2 o8 A3} A7}t Fe AZES A5 Aot}

(e) MY & F= 3} magnetic momentE T3l e}. (up HHYE p =
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(b) MLeSlA 431 2= Alol9] g-interactiond Lol mzl 3t} &
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n—donor ¥ 3%,

2]Z+=9] n-donor orbital 1278 group orbital tig, te, ti, tz’F BEh 01 F
group orbital tsE o-interaction?t A& W BAE nonbonding MO tz8} FZE
Zgae] HFHSE bonding t%t antibonding ty® MOE ¥4 @} w-donor
orbital2 YA #$]7} nonbonding MO ty AT+ 7] wj#of, n—donor orbitaldl
QY Ae HFHo=2 PAE bonding tzz 22| nonbonding tig, ti, tew®l
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d-orbital splitting d-orbital splitting
with c-interaction only  with g-interaction and
m-donor interaction

filled ligand n-donor
group orbitals

r-acceptor ¥ A%,

2]Zt=9] m-acceptor orbital 1270 group orbital tig, tag, ti, tae’t BT ©1E
% group orbital ts = o-interaction® 1 @ FAE nonbonding MO ts°F A
24319 FHFHOSZ bonding t®t antibonding tz;7 MOE AT 1
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6. (34%) thgol tisted ul=ddl 87]3E A=.(EA Tanabe-Sugano
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Mn? 63 6A
BA 1 2Ty, !
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(b) 694 nm FFA& 407, 551 nm FFAe H3 ASA7|7F WS 3}
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(c) FHldlA Cr* e FReggdePdauA(a)E

cm™! @92 Anjelsle
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() Direct substitution (k;)
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9. 2073) o4 4WH AHZEE "“i}%%ﬂ]kl = A@ge W
7t ot gk 2t olol HEte Y W mechanisme A3kt

0
MLX + Y - MLsY + X

rate = k;[ML3X] + ko[ML3XI1[Y]

&L

W34 %7} rate = ki[MLsX] + ko[MLsX1[Y] 2 Foixmzz &
7}A] mechanismo] A9 g8 Aoz oFEct
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A 8(=7 ¥-3)3lx F WAZE incoming lignad’} solventE
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b} Solvent-assisted substitution (&;)

slow (and [S]>> [M]) & 1* order fast

MnOs~ oA Mne 4847} 7+ 0|22 d-AR}E L2 MnOs
Az WX ol#lg Fol (lapX(ltn)®
18,500 cm™'¢ 32,200 cm’'e ZZ 1t; - e$ 1ty

LMCT(ligand to metal charge transfer)o]| ]33t}
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