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CHIRAL DIPHOSPHINES WITH ATROPISOMERIC

FIVE-MEMBERED BIHETEROAROMATIC BACKBONE
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BENZOCONDENSED SYSTEMS

1-MODULATION OF ELECTRONIC AVAILABILITY OF PHOSPHORUS
DIFFERENT ELECTRONIC DENSITY OF THE DIFFERENT POSITIONS

DIFFERENT ELECTRONIC AVAILABILITY OF FIVE-MEMBERED AROMATIC HETEROCYCLES :
PYRROLE > FURANE > THIOPHENE > IMIDAZOLE > PYRAZOLE > 1,3,5-TRIAZOLE
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SYNTHESIS OF DIPHOSPHINE LIGANDS WITH 3,3’-BIBENZO[b]THIOPHENE BACKBONE
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SYNTHESIS OF DIPHOSPHINE LIGANDS WITH 3,3’- BIBENZO[b]JFURANE;
1,1’- BIBENZIMIDAZOLE AND 2,2’- BIINDOLE BACKBONE
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SYNTHESIS OF DIPHOSPHINE LIGANDS WITH 3,3’- BITHIOPHENE
AND 2,2’- BIPYRROLE BACKBONE
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SYNTHESIS OF DIPHOSPHINE LIGANDS WITH 2,2’-BIINDOLE BACKBONE
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EVALUATION OF CONFIGURATIONAL STABILITY OF C, SYMMETRY DIPHOSPHINES

BY 3P NMR SPECTROSCOPY

|+

- CHy, 15 CHy
o, CHw /T AgCIO, ng cio;

N .
+ | AP — PPh;
I Pth
2 |
@) TWOQ DIASTEREOISOMERS

+

. +

Qe cpren,

PPh 11
2 /N /( N PPhs o
d 10, " - o
pPhy 4 N
(/_ e

=

BIPIRP )
: BIMIP




CONFIGURATIONALLY UNSTABLE DIPHOSPHINES
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LARGE-SCALE RESOLVED DIPHOSPHINE LIGANDS
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POPh, (-)-DBTA

DIASTEREOMERIC ADDUCT SEPARATED
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RESOLUTION OF (£)-BIMIP
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ASYMMETRIC HYDROGENATION OF ETHYL 3-OXOBUTANOATE

Catalyst S/IC H, Temp Time %ee Conf %Yield
Kg/ecm? °C h
[RuCl,((S)-BITIANP)dmf)]_ 1000 100 70 >99 S 91
[RuCL((R)-tetraMe-BITIANP)dmf)], 1000 100 70 >99 R 95
[RuCL((R)-BINAPYdmf)], 1950 100 100 0.5 98 R 97
[RuCL((R)-tetraMe-BITIOPXdmf)], 1000 100 70 2 97 R 100
[RuCL((R)-N-Me-2-BINPYdmf)], 1000 100 45 0.5 86 R 100
[RuCL((S)}-N-Me-2-BINPXdmf)], 1114 50 10 30 95 S 100
[Rul((S)-BINAP)(p-cymene)]I 2500 100 30 35 99 S 97
[Rul((S)}N-Me-2-BINPYpcymene)]l 2480 100 32 4.5 94 100

ASYMMETRIC HYDROGENATION OF ETHYL BENZOYLACETATE

Catalyst S/C H, Temp Time %ee Conf % Yield
kgkm? °C h
[RuCl,((S)-tetraMe-BITIANPXdmf)],1000 100 25 100 90 R 92
[RuBr,((R)-BINAP)] 760 91 2330 106 85 S >99.5
[RuClL((R)-tetraMe-BITIOPXdmf)], 257 100 50 2.25 93 S 100
[RuClL,((S)-N-Me-2-BINPXdmf)], 251 95 45 0.8 89 R 98




ASYMMETRIC HYDROGENATION OF METHYL PHENYL GLYOXYLATE

Catalyst S/IC H, Temp Time %ee Conf %Yield
kg/cnd °C h

[RuCl((SHtetraMe-BITIANPYdmD], 1000 100 25 100 78 S 90

{RuCI((S)-BINAPXC,H]ClI 540 100 30 99 89 S 100
aq HBF,

[RuCI((S)+etraMe-BITIOPYCHICt 520 100 25 72 90 S 100
aq HBF,

[RuCI((R}-N-Me-2-BINPYCHQIC! 200 100 30 26 8 R 100
aq HBF,

[RuCl((S)-N-Me-2-BINPXCHQICl 560 100 30 12 81 S 100
aq HBF,

ASYMMETRIC HYDROGENATION OF METHYL PIRUVATE

Catalyst S/IC H, Temp Time %ee Conf %Yield
kg et °C h

[RuCl,((S)-tetraMeBITIANP)(dmf)], 600 100 25 100 88 S 100
[RuCI((S)-BINAPXC H/)ICI 580 100 30 95 88 S 100

ASYMMETRIC HYDROGENATION OF TIGLIC ACID

Catalyst S/IC H, Temp Time %ee Conf %Yield
kg/em? °C h

[Ru((R)-BITIANPXOACc),] 500 10 25 44 88 R 100
[Ru((S)ietraMe-BITIANPYOAc),] 500 10 25 85 89 S 100
[Ru((S)tetraMe-BITIANP)Yp-cym)i]l 500 10 25 88 92 S 100
[Ru((S)-BINAPYC H CIIBF, 1000 4 20 92 89 S 89
[Ru((R)-tetraMe-BITIOP)(Me-allyl),] 3000 10 25 11 94 R 100

ASYMMETRIC HYDROGENATION OF ATROPIC ACID

[Ru((R)-BITIANPXOAc), ] 300 100 25 4 8 R 100
[Ru((S)-tetraMe-BITIANPYOAc),] 300 100 25 4 90 S 100
[Ru(R)-tetraMe-BITIOPYMe-allyl),] 160 150 25 2 92 R 100
[Ru(R)FN-Me-2-BINPYOAc),] 50 102 5 4 74 R 100




HYDROGENATION OF ETHYL 3-OXOBUTANOATE WITH
RuCl,-N-Me-2-BINP AND RuCl,-BISCAP
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k=1.42x10* sec! k=2.35x 10% sec’!
SOLVENT : MeOH- 2.5 % H,0
H,: 100 atm
t:40°C
S/C : 1000

CHIRAL DIPHOSPHINES WITH

FIVE-MEMBERED HETEROAROMATIC - SIX-MEMBERED CARBOCYCLIC AROMATIC

ATROPISOMERIC BACKBONE




SYNTHESIS OF A C, DIPHOSPHINE WITH MIXED
FIVE-MEMBERED HETEROAROMATIC - SIX-MEMBERED CARBOCYCLIC AROMATIC BACKBONE
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S
H,0, 90 % 65 % 1) BuLi-TMEDA
2) Ph, POCI

RESOLUTION OF A C, DIPHOSPHINE WITH MIXED FIVE-MEMBERED
HETEROAROMATIC- SIX-MEMBERED CARBOCYCLIC AROMATIC BACKBONE

POPh,
1-(+)-DBTA | 1<-)-DBTA
2-NaOH Pof- =303 °C 2-NaOH
[@}®=-310° (c = 0.38, C;Hy) [@b¥=+305.5° (c = 0.37, CeHy)
p.f. = 268 °C (sint. 125 °C) p.f. = 267 °C (siat. 125 °C)
HSiCl, IHSiCl3

[o b =-185° (c=0.39, C¢Hy) [ }™=+172°(c = 0.38, C¢H)
p.f.=325°C (sint.) p.f.=325°C (sint.)




ASYMMETRIC HYDROGENATION WITH A C,

DISPHOSPHINE (L)
Substrate Catalyst S/IC H, TempTime de ee Conf
kg/em* °C h % %
WM o [RuClL(+)~(L)}dmD)], 205 100 70 1.25 _ 88 R
MJ\J\‘B [RuCL(H)-(LXdmf)l, 289 100 40 3.5 _ 9% R
M RuCL,(+)-(L)Ydmf
" o RUCLOHLX . 240 100 55 6 _ 73 S
nnJ\(xm [(Ru()-L)YMe-allyh,] 170 52 45 15 _ 65 R
0
é/dn) {RuCL(-~L)(dmD)], 1000 100 40 8 74 (anti) 97 18,28
200 37 25 62 - 72 S

w)l\t (H)-(LY[Rh(CODXCl],
Ac OOMe :

NEW C, SYMMETRY DIPHOSPHINE LIGANDS
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