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WFFERL I DOBEZE (F£30) : In this study a novel crystallization phenomenon, namely complete
spontaneous resolution, has been studied. When some kind of metal complexes bearing
organic ligands without any asymmetric center were crystallized in a certain condition,
either of an enantiomeric pair was always obtained specifically. Trinuclear transition-
metal (TM)-lanthanide (Ln)-TM complexes with two tripodal potentially nonadentate
Schiff-base ligands or mononuclear TM complexes containing a tripodal imidazole-derived
Schiff-base ligand exhibited such an interesting phenomenon. Also, it was found that a
choice of TM and Ln metal ions and that of recrystallization solvent are critical for this
phenomenon. At this moment, the origin for complete spontaneous resolution or the
outbreak of optical activity of chiral compounds are still veiled, but we have established

this fascinating phenomenon with finding examples of high reproducibility.

AT ERR
(BHHHAL - 1)
ELHERE A [ PERE 2 & &t
AT ERR 3,000, 000 900, 000 3,900, 000

A S (=
B OS5 - A« MR - EEY L



e

1. WML DOE &

Pasteur NEAIRT »E=T LT F U 7L
D BRI EFER L TLCR, WHEEHE O
SENEE LTER M WMMNER SN TE, —
A 72 B AR Tl AEMEZ R ikan & /2
BEME 22 =3k b 23 Rl B AT HE 9~ 5 A3 RS A
OEFENEDR) 2 FHU 2 3B 50 A A A Al 20
HHOTF o FA<—fmORzF5 2L
HLARECTH D, TAUTK LT, UT4FE, FEAES
B L U720 Total Spontaneous Resolution

(BT PRGBS SN TWD, 2T,

EL PR T O F U F A~ — RO BN
BONLBRTHY, BARARTOREFT Y
T 4 — OB YOI & B BE LT
WDHTZD, BRULFEE T TR < Ak
BT O bIEH 2RO TS, 2
DA, HFONTfES T VTS
MORFEFEETH) LN TEXH2DmD
THHTHLR, MEXEEOF T
~ —fEmAE DN D DB REER R TH D,
alt, Fex T2 o BRGEICBEET L a7l
RBRERR LI, EBERLETF /AR
BROCERNEERAREN T2 G D
FEO=REEHANER S Z K Z L, L,
CHETICHER L2 T X TOREEE UM
TAAMESE (CD) ALY KL HE — L BOR
L7z, ZAud, BHARDE TEL DR
PRIl R Ut Bl 2 R > (522 H R
fiti | Complete Spontaneous Resolution & EFE T
EHBRTHY | SAEIEIRD 72 B B
— 5 DG AR 2 SR IS AR L T2 1] &
Wz 5 (1),

2. WEDOEK

WE OGO H R R OKREFX Z
U7 4 —OFBUL, BUUEEO B E R AR AR
OO ESTH D, HxlE, FTNLRER

BRI - X7 U7 4 — - ZREREIHE - fifkE - =7 v XA b

P=C1 wm=(J

- <. > o C-—
, e - -
@@.'@@I e 9 (9g]| |o @!I@@j!
o | - ai| . o 9 .
=8 |98 2wg) o) l=®5 19
C— (— — (- G C_—
Wa == | = = | r =
@@! @@! @@!ﬂ@! @@!@@J|
eal | a9 a9 |'9a 895 7o
BRSNS EBRNR TEBRNR

X1 BRGSO

PR RESALT DB, H—Dx=F rF A ~—
Flih D BRI ER T 22 LWBRTH
LIERARIE I, O EEFREOMHH
CHRE T D, BRI T A E AL
ORI D b ORI T IETH BN,
WEILT7EJIRAME L THOND D, T
HLTEERRELLOXZ VT —52HFT 5
PEIAEETH D, AFFETIE, REFEFLE
BERNEHEY L BBA A DBEDRIC
LV AERT DR EHNT, =F T A
BIRANCRES AT T 2 2R R R A B
MANCHESL L, ZOBROX T U T 4 — DR
BLOHIEHEEZAONCT 222087,
3. WD Ik

AWFFEIT T5E BRI OMENL) & 128
PERORERIIZIB T 5% 7V 7 ¢ —F Bl
WO 22 50X EL, Zhb
2Rk L CARIEHC T e —F9 5, £,
SRS TR LN EAET D Z ENT
X D21 A AL, TOHBB L0
EaRishEE e OBBERIB LT ¥
A REBRA T Z2ZHWTERKT 5, o4
TALB W DR itEE & Chiroptical Z88) & I iE
L. BB L OGE4 A RS 6 O et %
WD, Fio, AR =R JOWizIich
A% SEA B AR dn R TBE IR A U A
{EDOBEDORE# Tefeftb a2 T, ¥ 7 V7T 14—
DFBEREHED, I HIZ, AT 2@ m6
ERFERIREE T 7V T —2 AT H L



ZRIA LT, & 7 RO RO F R B
BT 58 LUVEREME DR H1T 9,

4. BFFERR

FFTLROIZ, o=V U DLHEIND =
JERR o > 7 B EEEAM - (K] 2(Q) 232E4E L7z
BBER—T X /A4 F—EBBE& R =
gEIR (X 3) oA AT, (LEMORE
B ERELII AR RE TR T L2 B
R XHBRETHIE, B XSS AET . KBr
T A7 EE AW EREE CD A7 kL
OWPENZ L0 EBRAICHER T 2 k% e
L7z, E72. BRHARDMOMRELZ T D120,
70 2 FRAE S BRGS0
KT ZEbiTo7,

(@) ?Hs (b)

C
A7~
H,C” { CH, o
H,C | HZC/I \CH2

Ho.C

AN | I

1
N N
7 N
CH
A2 A Jﬁ

\ /IN I/ N N
CHy  HN-Y J \_\H
HN

7

=

|

N
@ H

o)

1
A
¢’ H
o
OH
Y
HsC HaC

HaL H,Lim
X2 ZBRIREALF (a) HsL, (b) HL™.

M3 EEARTRE T ERSR—T
VB A FERE R =R D5

DNT, EFEO =BSHRIZ DN T, Hix
BBRERAL . TUX A KA F 2 T
=F . BRmEEOMEE AL, Ba
H AR b A 2 972 OICITIR I O R &
ETHDHI ExERWIE L, [{Zn"(HsL)}o-

TO"INO; ZRESEIR DS G A5/ — L in bk
palbZ AT 5 L ERB RN FEBL LT, ¥
saa AL rnoEGmT 5 ERERD M
ERLTEZ, &5, 7k ahsEith
L7e a3l o B Ry fh 2”453, DMF
DD TR T ARG 2 7 RS
mChoT, Ek LRI, Wb i
ERTA BN EL D A F LTV, [RERISHE & %
R L TV ERITT =413 (AZ ) —nb
fdlb L7=8i6) . se 2B RO mIcEEL b
2 IR0 T,

BRERATVBLOT = RNAF
ORI LTE, R 1ITRLIEHAEEICD
WTCZOfEMMEEE 2 A L, EBERA
Frm M BELO 2" oA, WTho
TUE )AL RA A EROESARICLES
HER LB 2R L7243, Fe' BL O Co'
G Tl e O BRI ETIT T ' IR
5.2 7= (Co"-Dy" ZIZHOWTILEME OL
BERSH D), ZOEBEEA A OBRMEI,
7 & IR T D ARG L ER RO
BLRTE S, BRERDBPERIND
DI, FESLDMAE o TR T, Al
BHEE LD L BT (L EEAREZ - T
WHRER DD, b ZE TR F—%
Firz7poMn" B L O zn" O/, Eo kD
IR ARG 2 E L TH, Fe BL W Co"
IZHARTT & bzt ¥ 2 iE L= r L ¥
—MEWEFREND =0, EEARTEM
RABIZFEBINTZbDEEZLND,

# 1 [{M(H;L)},Ln]X+nCH;OH &t 0> 22 ]

BEL AR ZEE) (FRIEEARRE
PREE3EH O BRI 2R LT2)

ML"1 Eu Gd Tb Dy
Mn?* (d%) | P2,2,2, | P2,2,2, | P2,2,2, @ P2;2.2,
Fe2* (d°) P P2,2.2, | A | P2,2.2,
Co** (d7) ; C2/e | P2,  P22.2
Zn?* (d'“) P2,2.2, | P2.2.2, | P2.2:2, | P2,2:2




RN AT 20 A EEA M & LT
BEABRE O, fE bW 2 B O
2 [RERREE T3 K OVRIBERRST T C R il
fEbBRFT L2, by beEsaR
DB, BT HF T A —D
BHPEIZ OO EE B X 2o T,

i, BEEBRDREFRBT D4
BEEIRDIRTR L LT, A 4V — Vit %
A5 =Ry TR T HL™ (X 2
(b)) Z&TeHRE Mn", Fe", Co", Zn" $51AR A%,
WTFRbERARSRmERBT L La
BRAJICEAWIZ LT (M4), Z O3 RIE, B
SEAR DY A IR ENL 75512 X D ZEL T
HEND F"B L Co"$EATH AR
BRI L TWAHZ EnD, SH%OMEDRE
FEHET 5 ETERBRHEV,

40

300 400 500 600 700
Wavelength / nm

4 [M"(HZL™)]X, S5 Ok b 42 R
Pd CD 227 kL

5. TR

(WFZEARFAE . WFFE T M ONERERT SR (2
(=Y

CiEasamsc) (Gt 10 1)
(D Takayoshi Suzuki, Hiroshi Yamaguchi, Akira

Hashimoto, Koichi Nozaki, Mototsugu Doi,
Naoya Inazumi, Noriaki Ikeda, Satoshi Kawa-
ta, Masaaki Kojima, and Hideo D. Takagi,
“Orange and Yellow Crystals of Copper(I)

Complexes Bearing 8-(Diphenylphosphino)-
quinoline. A Pair of Distortion Isomers of an
Intrinsic Tetrahedral Complex”, Inorg. Chem.
AHiA, 50, 2011, 3891-3987. DOL:
10.1021/ic1024636.

@ Ryoji Mitsuhashi, Takayoshi Suzuki, Yukinari

Sunatsuki, Masaaki Kojima, “Geometric Se-
lectivity, Hydrogen-Bonding Interaction, and
Solvatochromism of Bis{N-(aminoalkyl)salic-
ylamidato(2-)} cobaltate(IIT)”, Chem. Lett. 7%
Fif, 40, 2011, 696-698. DOI:
10.1246/c1.2011.696.

@ Keita Ariyoshi, Takayoshi Suzuki, James M.

Mayer, Masaaki Kojima, “Reactivities of the
N-Atom-Inserted Ligands, NSC(NR,)S*" and
SN=C(NR,)S*}, in Iridium(III) Complexes”,
Chem. Lett. Z#if7, 40, 2011, 831-833. DOIL:
10.1246/c1.2011.831.

@ Yukinari Sunatsuki, Yukana Kishima, Tamami

Kobayashi, Tomoka Yamaguchi, Takayoshi
Suzuki, Masaaki Kojima, J. Krzystek, and
Markku R. Sundberg, “A single tripodal ligand
stabilizing three different oxidation states (11,
111, and IV) of manganese”, Chem. Commun.
e, 47, 2011, 9149-9151. DOIL:
10.1039/C1CC12418H.

(® Yukinari Sunatsuki, Sho Miyahara, Yuu Sasa-

ki, Takayoshi Suzuki, Masaaki Kojima, Nao-

hide Matsumoto, “Conglomerate crystalliza-
tion, chiral recognition and spin-crossover in a
host—guest complex consisting of Fe'' com-
plexes (host) and [Cr(ox);]> (guest)”,
CrystEngComm #Hi A, 14, 2012,
6377-6380. DOI: 10.1039/c2ce25612f.

® Keiko Kihara, Takayoshi Suzuki, Masakazu

Kita, Yukinari Sunatsuki, Masaaki Kojima,

Hideo D. Takagi, “Preparation, Crystal Struc-

tures, and Behavior in Solution of Cobalt(III)



Complexes Containing 2-Cyanoethylphos-
phines: trans-[Co- (Me,dtc), {P(CH,CH,CN),-
Ph; ,},]BF, (n = 1-3; Me,dtc = N,N-Dimeth-
yldithiocarbamate)”, Bull. Chem. Soc. Jpn.
e, 85, 2012, 1160-1166. DOI:
10.1246/bcsj.20120148.

(@ Keo Vanthoeun, Toh Bunho, Ryoji Mitsuha-
shi, Takayoshi Suzuki, Masakazu Kita, “Prepa-

ration and characterization of N,N-diacetatodi-
thiocarbamato metal complexes with large
negative charges”, Inorg. Chim. Acta #=#t/,
394, 2012, 410-414. DOI:
10.1016/j.ica.2012.08.028.

Moses Abdullai Abukari, Keita Ariyoshi,
Toshio Watanabe, Makoto Honda, Takayoshi
Suzuki, Masakazu Kita, “Optically active di-
thiocarbamato Fe(II)-NO complex and its
application for the NO detection”, Polyhedron
e, 52, 2013, 139-142. DOL:
10.1016/j.poly.2012.10.024.

© Moses Abdullai Abukari, Takayoshi Suzuki,

Masakazu Kita, “Structural comparison of
[PdX,(P—P)] complexes (X =Cl, Brand I;
P—P = a,m-bis(diphenylphosphino)alkanes)
and their trends of redox potentials”,
Polyhedron ##i47, 52, 2013, 364-369. DOI:
10.1016/j.poly.2012.09.005.

Ryoji Mitsuhashi, Takayoshi Suzuki, Yukinari

Sunatsuki, Masaaki Kojima, “Hydrogen-bond-
ing interactions, geometrical selectivity and
spectroscopic properties of cobalt(Il) com-
plexes with unsymmetrical tridentate amine—
amidato—phenolato type ligands”, Inorg. Chim.
Acta #EFEfT, 399, 2013, 131-137. DOL:
10.1016/j.ica.2013.01.011.

(Fa¥R) Grie )

@ Fin AN, BEARZEFE WD H SERL /NESIE
EBERINA A LT X = RAA A

v E T SRR O SEAR AR, SRR b
R 61 IR 2011 4E.9 H 17-19 A
fi] 111

@ Ryoji Mitsuhashi, Takayoshi Suzuki, Yukina-

ri Sunatsuki, Masaaki Kojima, “Unusual

Redox Properties of Ruthenium(I1/11I) Com-

plexes with Bidentate 1,4,5,6-Tetrahydro-

PR
61 [MIEtames. 2011 429 H 17-19 A, [l

@ Wiz, EARBE, MFEE . mAH K,
WOH SERR. SR, (V7 = =LAR A
Ty =WF ) vEEteu Yy AR
OILT =0 A(IDEER DAL & MEE ., $5K
L% 61 RlEtamas. 2011 429 H 17-19
H.

@ ISR, BHER, AR, AR,
g Hthymine 2t~ =~ F & 9%
Cp*Rh"URZSEIR DGRk & M, SEIAR(L S
2 61 [mIETR<. 2011459 A 17-19 H,
fi] (L1

® = 7. B WD H SERR /N IE,
IERFRZJET 2 >—T 2 & NUEANL T %
oL NDEE RO T BEA L & 55
SRR AR RHE 92 BFFA,
2012 4F 3 A 2528 A, #fi

© PrIRERES, gaARFEFE, IO H SERR. R A7
4 =T N7V T MR & & ES
& BB RRNL T 2 AV B S B kb
EOGHEMHE, AARLFRE 92 BFE
£, 201243 H 25-28 H, Hik

@ MHEEA, MIUABE, INEEX., gaAF
%, WHER, NGEWH, 7T =7 R~
BEOFIF ) PR LY T A
(IDEER DG RL & T L OUKFEEEH
HEM. BAREFERE 92 HBFES, 2012
3 A 2528 H., Hfi%

TRIRT IR AR5 . RO KR, 1A ACHE, WD H 5
K. SRR, NGIEW, BEAERLE T

pyrimidyl-2-phenol Ligand”,




2 A Regte R oea B R,
HALERE 92 BFAFER, 201243 A
25-28 H. fH#ik

© K. Wada, M. Isozaki, T. Yamaguchi, T.
Suzuki, Y. Sunatsuki, M. Kojima, “Complete

Spontaneous Resolution of 3d—4f-3d Type
Heterotrinuclear Complexes”, 40th Interna-
tional Conference on Coordination Chemistry,
2012 4£ 9 H 9-13 H, Valencia, Spain

T. Suzuki, A. Takayama, M. Ikeda, Y.
Sunatsuki, M. Kojima, “Mononuclear and
Dinuclear Rh'™ and Ir'""" Complexes Bearing
5-Methyltetrazolate”, 40th International
Conference on Coordination Chemistry, 2012
4.9 H 9-13 H, Valencia, Spain

@ A, Kashima, T. Suzuki, Y. Sunatsuki, A.

Fuyuhiro, “Cyclic Tetranuclear Rhodium(III)
Complexes with Flexible Thyminate(2-)
Bridges”, 40th International Conference on
Coordination Chemistry, 20124£9 H 9-13 H,
Valencia, Spain

@ FnAKE, SaAREFE B H SERL, /NG TEW
IRy T MR & & EeM L
M ZREERDSE R B R fh. BRI RS
5 62 [MEfamas, 2011 429 H 21-23 B, &
1l

@ ISR, SAFR, AR, &IRH,
Thyminate(2-)Z == b &3 2%
Cp*Rh(IID) PUAZEE I, SHIA T2 5 62 [A15Y
e, 2011429 A 21-23 A, &I

MEEA . @I R A, B 2R gARF
N AL 31 S U VAR R IAF <15 % ol RGN
DERK & T DOKRFEREEA AR, S e

R 62 [FEwe. 2011 429 H 21-23 A,
(=i

@ T. Suzuki, A. Takayama, Y. Takehara, K.
Kihara, A. Kanayama, M. Ikeda, Y. Sunatsuki,
M. Kojima, “Mononuclear and dinuclear
metal complexes containing 5-methyltrazolate
and its derivative”, X VIIIth International
Winter School on Coordination Chemistry,
2012 4£ 12 A 3-7 H, Karpacz, Poland

M. Ikeda, A. Takayama, Y. Sunatsuki, T.
Suzuki, “Preparation of novel metal
complexes bearing nucleobases and their
hydrogen-bonding interactions, XVIIIth
International Winter School on Coordination
Chemistry”, 2012 4F 12 A 3-7 H, Karpacz,
Poland

6. WFIAERK
(1) FFERERE
A 235 (SUZUKI TAKAYOSHI)
[ LR« KRBT B AR JER) - HER
e 80249953
(2) I IEE
W H &AL (SUNATSUKI YUKINARI)
[ LR« B MBS o & — -
Bh#
e 80362963



