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Creation of Axially Chiral Binaphthyl Surrogates with an Intramolecular
Hydrogen Bond and its Application to Novel Organometallic Catalysis
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1. Axially Chiral Binaphthyl Surrogates with an Inner N-H-N Hydrogen Bond
Novel axially chiral pseudobinaphthyl (oN Bh )
1 consisting of an N-H-N hydrogen SN ey f AL
: AR
bond have been developed. X-ray ol N-H R S
crystal analysis of 1 indicates that the ,L --\,;ﬁ\
naphthyl skeleton including C=N --- ) SQ\'}
H-N is almost completely planar, and | Ag"= 27.4keal/mel X:Fay Strusture
the dihedral angle between the | tuz = 6 MOAthS (20°C) y

pseudonaphthalene ring and the naphthalene ring is 128°. These structural
features are quite similar to those of usual 1,1-binaphthyls. Enantiomers of 1
were separable by HPLC with a chiral stationary phase. Each of the enantiomers
of 1 is configurationally stable, and the half-life of racemization was ca. six
months at room temperature (AG” (racemization) = 27.4 kcal/mol).

2. Insights into the Origins of Configurational Stability of Axially Chiral Biaryl
Amines with an Intramolecular N-H-N Hydrogen Bond
Configurationally stable biaryl amines with an intramolecular N-H-N hydrogen
bond have been prepared. The barriers for racemization are in the range of
19.3-28.2 kcal/mol, which corresponds to the half-lives of racemization of the
enantiomers in the range of 7 seconds to 2 years at 20 °C. Biaryl amines with an
extremely strong intramolecular N-H-N hydrogen bond were assumed to
undergo racemization without cleavage of the N-H-N hydrogen bond, while
those with a mediumly strong N-H-N hydrogen bond are assumed to undergo
racemization via cleavage of the N-H-N hydrogen bond.

3. Axially Chiral Anilido-Aldimine  Aluminum Complexes with a
Pseudobinaphthyl Skeleton
Axially chiral anilido—aldimine aluminum complexes with a pseudobinaphthyl
skeleton have been prepared. X-ray analysis indicates that complex 2 adopts a
conformation similar to that of 1,1'-binaphthyls. The racemization barrier of 4
was determined to be 23.0 kcal/mol, which was higher by ca. 4 kcal/mol than the
corresponding diarylamine precursor 3 with an N-H-N hydrogen bond.
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4. Synthesis and Properties of Transition Metal

Complexes of Chiral

Binaphthyl Surrogates with a Central Metal Directly Connected to the

Chiral Axis

One of the characteristic features of transition metal complexes is to show the
reactivities which rarely be shown by organocatalysts and main group element
complexes. Accordingly, preparation of transition metal complexes with novel

molecular frameworks is expected to provide catalysts with unprecedented
reactivity. Pd and Cu complexes with a pseudonaphthyl skeleton were prepared,
in which a catalytically active matal center is directly connected to the chiral C-N

axis. X-ray analysis of these complexes indicates that they adopt a conformation

similar to that of 1,1'-binaphthyls.
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REARMZECHAIND 2,2-VE-1,1"-8 7 F 7 F L O&RERIITH LR
(B L7238 & ARAFHRIC 4/ E 2 M LT0nD, RERBILORKNE 7 F7F L
BHD C(1)-C(L") BPEARFICHKRT D EIET DL, AEFFEITITZ ORE-RHF
A OFREEENFE NN L, 2 E /M7 2RI G XA il BEAS Lo
DERBEFOE T 7FNAFERTH D, ZOET 7 FILHELEROAIRL L WMt 2
1Tole, £, ZOEFTT7FINFEROFIEEGL L 72 2KFREAGHEE T 7 F VRS
MDZERMEARFT 2RO EME LU TIFET A Z 2 A IR LIz, S HIZE
DAEMSBEEAREZ AR L. UMAERIREE & U CTEE Lo AFENCERS Lo
BEFF O 7 FARUCEW N IR E RN T LA E L TIEETEDL 2 Lk
s LT,

1, KRFEMEEMET 7 F LG ORI

DFT #HEIZLV ., HHFEOET U —L7 I VEOLEREN ©F 7 F LB E
LD ENBHEE ST, £ T2 OBEMEAFFOET U — AT I VEEARKL
o ZHHOHIT, FOT I AZEN 'H NMR T 11.1~135 ppm ([ZHLAL 258072
TTWNKFBREEZERT 2ILEME R LTz, ZOKEMKETRESINT-E T 7T
NEUEEIT. X-BHEERATIC LY 1,1-EF 7 F 0 L fd THEEL L= &4 & 5
Zenbhrott, £, L OKEEEMEE T 7 FARULEDITER K 28.2 keal/
mol @7 & IfvlERE (EIR TOZ v IR : 247 A) &R L7, ZHUE=ERT
HEZEREMEART 2R T8 T V=T 2 ORYOFITH 5,

2, 7& JI{bHE OfEYT

v 7 FATINEE S L DKRERAEET UV — AT I VO T B I b A RBA L
oo AR T B IfbME L LT, (1) KEMEPRFEESINEETEIbEED
TEFTFARD T IR, (2) KEBADETN C-C FEE D s-cis/s-trans
BMALZ - CTT v e s, 2108 L, fix oKREBE/BEEET U —L
T UHHOFE 2 OVEEEF O T I{EEEEOHIE, BLO, HxOEETOTE
{EBEBEDWE 24TV, T8 LB T TIRERN R L iE M b= b v B — &3
L7z, ZORER, FEFITROKBR/EEZRFOET YV —LT I V8 (Syw~13.5 ppm)
X (1) OiET, —Fh, PREICHEVKEZEESZROET U —L7 I U8 (S
~12 ppm) X (2) OEETT bR ITZ ERbhoT-,

3, REENER Lo LeRE Z R OFKRERESHAD G & Ytk

Al 78 C-N RFENZERE L7 F 7 FARULEW % . ST A KEESEET Y
—T I UEFIRERE LTEM LTz, X-BHEEMr L0 Al 25T 1 0 BERILFmE
i< (Al 2506 BB EE D OAIOT T 0.11A) | Al 5% 1 0
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EF7FALLmOTHELET 2R bhrol, ElZ0F T FAR Al {LEW
1L, BIBADKEREMEE T UV —1 7 I 2T T & I{LFERED K 4 keal/mol
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ikl & 705 2 L 3o ho Tz,
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