‘sasayjuated ur pajeusisap ainssaid je jutod elR(] q 'sesayjualed Ul UOIBIPAY JO SIJBAM JO I3qUINU PIJRUTISI(T

61°0 61°0 0Z°0 12°0 €70 9z'0 0£°0 (O*HS)EN
0z°0 0z°0 12°0 70 €T°0 ST°0 87°0 (O*HS)ID
EXE(Adiq)a
10°0 £0°0 90°0 80°0 01°0 €10 91°0 (O*HE)ND
oX?(&diq)a
S1°0 L1°0 0Z°0 7z'0 Sz'0 870 1€°0 (O*H#)0ON
70 70 €2°0 ¥2°0 ST°0 1T°0 62°0 (O*H9)N
12°0 12°0 €T°0 $2°0 ST°0 87°0 0£°0 (O*HT)NOS
€70 £2°0 ¥2°0 ¥2°0 Sz'0 17°0 62°0 (O*HL)1D
ax¢(uoyd)ag
cee q(ST1)10°0— 70°0 90°0 01°0 €170 ST°0 =(O*HT)NO
. 82°0 820 62°0 67°0 1€°0 LT°0 0z°0 00N
$z°0 ¥2°0 LT°0 6270 1€°0 $£°0 620 N
12°0 12°0 o £2°0 Sz°0 62°0 €0 9SON
0z 0 12°0 €20 $T°0 LT°0 €0 Se0 SON
$€°0 se 0 8¢°0 070 a0} 7T°0 g
9%°0 L¥°0 0S°0 0S°0 8¢°0 11°0 0
ax@(uoyd)a g
SLT 0ST 007 SL 0S ST 01 punoduo))

(sreqoqry) 21nssaIg

* (UOIT JI[[BIDIW 03 ATIB[RL) (I9S/WW) I 867 B SHIYS Iowost urds-moy “J] TIGV],

‘sasayjuared ur pajeusisop ainssaid je Jutod ejR(q q "UOIRIPAY JO I97BM JO SI[NI[OW JO ISQUINU UMOUY Y SIJOUS(T 5
LL°0 08°0 18°0 06°0 (£9)26°0 (0*HS)N
£8°0 S8°0 06°0 760 $6°0 (0*HS)1D
Xt (4d1q)oq
£6°0 $6°0 860 107 80°1 (O°HE)'0%D%
8L°0 06°0 011 T (09)91°1 (O*HE)ND
PXF(4diq)oq
S8°0 88°0 €6°0 1670 10°1 (O*H#) 0ON
6L°0 1870 1870 76°0 1670 (O*H9)*N
€470 9L°0 98°0 16°0 96°0 (O*HT)NOS
080 €870 760 96°0 00°T (0*HL)1D
*x*(uoud)od
6°0 76°0 ¥6°0 L6°0 66°0 00°T (O*HS)'0%D%
(£21)09°0 7L0 (06)8L°0 +(O*HT)ND
6L°0 18°0 68°0 $6°0 16°0 86°0 00°T 0DN
S9°0 69°0 08°0 S8°0 670 86°0 16°0 N
0.0 €470 78°0 L8°0 a(29)06°0 01 3SON
1970 69°0 18°0 83°0 S6°0 720°1 10°1 SON
¥L°0 LL7O $8°0 88°0 16°0 $6°0 960 1q
$L°0 LL°0 §8°0 68°0 760 16°0 00T ji@)
a7 (uayd)a g
047 0ST 001 SL 0s Y4 01 punodwo)

(sIeqO[Iy) 2InssaIg

* (uoar J1[[BIOUWL 03 ATIR[AL) (J9s/WW) I 867 I® SIS Iowost urds-ySry ‘T 418V ],

LT8Y SANANOdWOD INITOYHINVNIHI SNOYYTI ANV TINSSTIAd




4828 D. C. FISHER AND H. G. DRICKAMER
Tasce III. Intermediate-spin isomer shifts at 298°K (mm/sec) (relative to metallic iron).
Pressure (kilobars)
Compounds 10 25 50 75 100 150 170
Fe(phen);(Cy04) - SHO 0.35 0.37 0.41 0.45 0.49 0.54 0.54
Fe(bipy)s(Ci0y) - 3H.0 0.29 0.28 0.28 0.28 0.30 0.32 0.33

bis- and trisphenanthroline complexes and the inter-
pretation of the transitions between high and low spin
states. The last sections discuss an intermediate-spin
case, and finally, some bipyridyl-iron complexes.

BISPHENANTHROLINE COMPOUNDS

In the bisphenanthroline compounds the back bond-
ing of the metal 3d electrons to the phenanthroline 7*
orbitals is probably about the same for all complexes.
It is convenient to classify the complexes according
to the degree of back bonding to the other two ligands.
Complexes with halide ligands, i.e., chlorine or bromine
[Fe(phen)sCly and Fe(phen)yBry], have the lowest

total amount of back bonding since the chlorine or
bromine ions have no empty ligand levels of = sym-
metry to bond to the ferrous ion. These compounds
are high spin. The bisphenanthroline compounds of the
form Fe(phen),X, where X equals NCS, NCSe, NCO,
and Nj exhibit a moderate degree of back bonding
since in this case back bonding can occur to empty =*
levels in these anionic ligands. The total amount of back
donation is still low enough that these compounds are
high spin at atmosphereic pressure. Fe(phen)s(CN)s-
H:0 exhibits a very high degree of back bonding to the
empty cyanide ligand 7* levels and exists in a low-spin
ground state at 1 atm.

TasrE IV. High-spin quadrupole splittings (mm/sec).*

Pressure (kilobars)

Compound 10 25 50 75 100 150 170

Fe(phen).X,

Cl 2.99 2.95 2.85 2.79 2001 2.2 2,571

Br 2.92 2.95 2.81 2513 2.68 2.60 2.58

NCS 2.61 2.48 2.48 2:51 2.53 2.56 2.58

NCSe 2.50 .. 2.55(60)¢° 2.54 2.52 2.47 2.44

N; 2.73 2.62 2:53 2.52 2.53 2.58 2.60

N3 2.52 2.41 2.34 2135 2.39 2.45(120) + (383°K)

NCO 2.81 25dd. 2.68 2.61 2.56 2.53 253

CN(1H,0)® . 1.61(90) 1.56 1.45(120)

CN (1H,0) 1.76(60) 1.81 1.87 1.88 «++  (383°K)

3C.04(5H,0) 2.51 2.65 2.71 2.74 2.75 2145

3C,04(5H,0) 2.36 2.42 2.46 2.48 2.50 2.51 (383°K)
Fe(phen);X,

Cl(7H,0) 2.62 2.64 2.66 2.69 2t

SCN (1H,0) 2.56 2.60 2.63 2.70 2503

N3(6H»0) . 257 2.57 2.60 2.68 2:72

NCO(#H»0) 2.66 2.64 2.63 2.60 2.59
Fe(bipy).Xe

CN (3H:0) 2.11(60) 2.10 2.07 1.95

CN (3H:0) 2.03(60) 2.01 1.97 1.90 «++ (383°K)

3C204(3H,0) 2.51 ST 2.61 2.68

3C.04(3H.0) 2.38 2.46 20510 2.55 «++ (383°K)
Fe(bipy)sX.

Cl(5H,0) 2.52(60) 2.60 2.71 2.84

N;(5H,0) 2.61 2.63 2.65 2.69

8 All values are for 298°K isotherms unless otherwise designated.
b Waters of hydration designated in parentheses.

¢ Data point at pressure designated in parentheses.




