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Abstract

HIBEOYWEICHK(—MICEFAREPEARZELTRIERHNIEDD, chE7AMIJOIXLEV
5. ThiF, RIEERBICE > TILEYOBEN BT R O THS, TO—HIACo(ll)§EHDZ
RO-ZRUMEERMUERETHB. THB5,Co-NO2OFEEHNCo-ONOICEDLBZET,
CoDBfMFENEILL TILEMD BN ED S, 121U,
EDRSBIFBETETNRIBRERUARIDZDHTRELS, RERNLFOEFHNEEDMIC,
EHFTREEAYNZRYECS FICLDUANHEHNEZ TS, AAETE, Z MOO/VIL M)A
DREEPTORBEERMCHBTRDUBNRGEZASHICTREZAMELT,
(1trans-[Co(acac)2(NO2)X-py]# & T¥(2)trans-[Co(salen)(NO2)(X-py)] ICD WV T,
REMCREOESHERRBELEOBRERBN L, ChSREVFNE\EFRAEMEETH Y,
CoAY) OXKEEAG—EBENTOTEFIT 2 rF—Nacac)h, 2V IFEEEMFOHT ) F
DFIFLYOTIF—BN(salen)TEHSNTVWD, ZNOBRML ZEHERA A&,
BRMZFOEDD VFEEXpy)E RS ADBRICH S,
ZThThOHLENOBRICDOVWTKBrT 1 AT ZEY, TRICXeXZRFL T, TORRICH TSI
RARI NI OEDASHEMICOBEEZHEL =, TORERIIXDEY THB, (1-a)X = none,
SEME, (1-b)X = 4-Me, JEHE, (1-c)X = 3-OH, F5&EM. (2-a)X=none, &M, (2-b)X=3-Me, FEMH,
(2-c)X=4-Me, F5EM, £/, BRBERELEXBEEITECI > TRELE. ELT,
RRACHST2ZNOEALORBSZEZEOEPKEE ZR/ANE 3B,
_MNOEAATEEZELTZNI RNEUNABITLSDETO+ToBZEENf VL,
KPEHERDEFPESHER D=, ZhiF,

BHRA 2 ONPODFEESEFRN T FEHAFEICAHL THY),
ZhOASZRNYMNBUICELTIBRICTRUPEREEZZRTDIEVSFHUEHET S,
Certain kind of nitrocobalt(Ill) complexes show photochromism even in the solid state as a result of
nitro-to-nitrito linkage isomerism. It is known that the life-time of the less stable nitrito isomer is
much affected by the electronic effect of the co-existing ligands. Second condition of the
photoreactivity may be the steric effect by the circumstances around the NO2 ligand in the crystal.
In the present study the crystal structures of the following compounds have been determined by
the single-crystal X-ray diffraction method to reveal the required condition of the photoreaction in
the crystals. (1) trans-[Co(acac)2(NO2)X-py] (acac = acetylacetonate, X=none, 4-Me or 3-OH
derivative of pyridine), (2) trans-[Co(salen)(NO2)(X-py)] (salen = salicylidene ethylenedianinate,
X=none, 3-Me or 4-Me). The reaction cavities of the NO2 ligand defined based on the van der
Waals radii of the surrounding atoms in the crystals have indicated that the sufficient space in the
nitro plane is necessary for the photoreaction, suggesting that the linkage isomerism occurs via
seven-coordinate transition state by rotating NO2 in its plane, where the lone-pairs of the N and O
atoms are arranged.
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Conditions necessary for photochemical linkage isomerization of nitrocobalt complexes in crystalline state

1. HIREBRFROBE

HEEDOWEIH (—RRICITATRAEPCERNMB) ELTELEENED S, CNETHNAIXLENS, FNIE. HEEREIZE>TEES
YDEENEILT B-OTHD, TD—HIM CollNEEARD=—_O—=F) MESEHRIERIGTH S, TH1H, Co—NO2 DFEES A Co
—ONO [ZEHBDET, Co DEMAFIBNEILLLTIEEYMDENEDLS, =1L, EDLSITFEETEZDLSIHAERMENEZSD
(TTIFE HERMFOEFHZEDMIZ, BT TIEIRAYVERYED 5 FICKSIEMGHHNLZT5, AFETIE, =3/
F(Ill)fﬁﬁso)%uﬁﬁ¢'T®J‘E%§€f§¢i1tl BIFAHIARNEBERASHIICTHIEFBMEL T, (1)trans—[Colacac)2(NO2)X-pyl B LU
(2)trans—[Co(salen)(NO2)(X-py)] [CDWT ., HEMIE R DFEEEREELEDBERERAN -, IhblFWTht/\EFE KERGEE
ATHY. Co DAYDKIEFERNIIZERAFDTFIL T —k (acac) i, HAWIWERGEFOH)FI)TUOIFLUOOTIFS
—h(salen) THOLN TS, ZFOBELI-TIEEE A4 X BB FDOEYDUFER X-py) EFSVADBERIZHS.
FNEFNDIEEYMDIMEKIZDNTKBr TARTEEY ., FhIZ Xe REBFLT, ZOHTEIZE TS IR ARIMNLOEEN DI EME
IEDEFEZHELz, TOHRRIIRDBEYTHSD, (1-a)X = none, &M, (1-b)X = 4-Me. &M, (1-¢c)X = 3-OH, Fi&E M, (2-a)X =
none. JETE. (2-b)X = 3-Me., FEME. (2-c)X = 4-Me, FiEE, Fi-. HEREE T EFER X BEITEICK > TRELZ, ZLT, &
RIZBITH=FAOEEDDOREEF OB ORESERR-ECAH, ZFAOEBERATHREL TN FMREANBITLIZETD+ 0z FHE]
MIEWNE, TRFE LR DIENASMEL ST, Tk, BEEEAA D N O DEFEEEFRNPFEAARICHHLTEY.,. =
FOMNSZRYRERGIIZEL T AIRIC 7T B PEIREEREBETHELSFRERET S,

2. HIRERRAEEOBE (GER)

Certain kind of nitrocobalt(Ill) complexes show photochromism even in the solid state as a result of nitro—to-nitrito linkage isomerism.
It is known that the life—time of the less stable nitrito isomer is much affected by the electronic effect of the co—existing ligands.
Second condition of the photoreactivity may be the steric effect by the circumstances around the NO2 ligand in the crystal. In the
present study the crystal structures of the following compounds have been determined by the single—crystal X-ray diffraction method
to reveal the required condition of the photoreaction in the crystals. (1) trans—[Co(acac)2(NO2)X-py] (acac = acetylacetonate,
X=none, 4-Me or 3-OH derivative of pyridine), (2) trans—[Co(salen)(NO2)(X-py)] (salen = salicylidene ethylenedianinate, X=none, 3-Me
or 4-Me). The reaction cavities of the NO2 ligand defined based on the van der Waals radii of the surrounding atoms in the crystals
have indicated that the sufficient space in the nitro plane is necessary for the photoreaction, suggesting that the linkage isomerism
occurs via seven—coordinate transition state by rotating NO2 in its plane, where the lone—pairs of the N and O atoms are arranged.
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