
Tetrahedroaknas. Vol. 35. No. 8. pp. 11974200. 1994 
lGeviersci~L.td 

RilIW!dhGrsr;tBriuin 
owo4039A4 s6.oo+o.00 

0040-4039(94)EOOM-O 

Stereoselective Synthesis of New Functionalized 
Bisphosphines 

Yann Gourdel, Pascal Pellon, Lok Toupetg and Maurice Le Corre* 

ldomtoire de Synthhe Orgmrique. Associl au CNRS. 

Univemit6 de Remes 1. Avenue du G611ti Lmkrc. 35042 Rennea G&x, Fran=. 

5 Gfoupe Matihe coadensee et Mat4iaux, assoc.% au CNRS, Universiti de Remm I. 35042 Rem- Cedex, France. 

Abstmct: Chi~~actioaali~ bkdipbeayipbosphiaer haw been pmpamd aad isolatodfiwn natarat tartaric 
acid via the dihydTophospborylation of dimethyl 490-kopropylidcnc-2,~tanadicnnliwtc. 4,5-O- 
isopmpylidew2.&ctawdkwdinitv+k ani bk 5 (Ht2-~ 

Choral bispbosphines became important in asymmetric synthesis since the DIOP was first prepared by 
Kaganin1971t~-b.~epresenceofafuncti~groupinthephosp~andtheplPximityofachiralceater .I 
with respect to the phosphorus atom has been repm%ed to achieve an highly enantioselective reaction in 
asymmetric transition-metal catalyst&*, but many difficulties were encountemd in alkylation of the DIOF 
in creation of two asymmetric centers close to the phosphorus atoms. 

Phosphine-borane complexes have an unexpected stabilite and were easily used in syuthesis4b-C. 
So, we decided to use them insynthesis ofchiral functional bisphosphine. 

Kriefs has proposed an original synthesis of the chiml diene 3 from (2R, 3R)-di&hyl tartmte 1. In the 
last step, the Wittig reaction can be directly performed to produce, after chromatography purification, the 
(22, 6Z) - (4S, 5s) stereomer 3a and the mixture of (2E, 6Z) - (4S, 5s) and (2E, 6E) - (4S, 5s) 
stereomers 3b and 3c. 

1 

(i): Mq$I_I(OMe)z I p-toluenesulfonic acid. 
(ii): AlH(iBu)z I -78°C ! toluene. 

(iii): Ph&CH-CO&k / MeOH I -78T to 2OT 
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OAl(iBu), 1 

2 3 

R= Me&C 

3a :w 

3b:E,Z 

3 c : E,E. 
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Imamoto has carried out the addition reaction of the diphenylphosphine-borane complex with 
activated olefi&. Also, we decided to synthetize the chiral bisphophine-borane complexes fland 6s using 
thedienes3and4asp 

Surprisingly, a single diastereomer of 5 is obtained (79 96 yield) from a mixture of the stereomers 3a, 
3b and 3c ; the same process give 6 (58 X yield) from a mixture of steneomers of 4. 

3 R=MeopC 

4 R=NC 

- BHS 

i I - 
R I 

I KOH, 5 md % 
+ 2 x Ph+epH - 

The stereochemistry of 5 was established by au X-ray crystal structure9: 

6 R=NC 

e 

Pl-Cl 1.87; PI-B1 1.88; B-Hl(~l) 1.08; Bl-H2(~1) 1.03; Bl-H3(~t) 1.19; P2-B2 1.90; 
P2-a 1.86; B2-Hl(& 0.98; B2-H2(~z) 0.99; B2-H3(~i) 0.94; 
Bl-Pl-Cl 115.0; B2-P2-C4 110.2. 
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The bidentate ligand 5 could be reduced with LiAlH,t to give the dihydroxy-bisphosphine-borane 
complex 7lo in 67 96 yield 

Ph&BHS Ph$’ BHS 

wQ?C 1 .,I0 

a 

>( 

LiAIH, - ’ .#I0 

0 
Ether, 2h. 

) -7 

>( 0 

Ph& BHS PhRL BHg 

5 7 

Basic hydrolysis of 6 leads to the diacid bisphosphine-borane complex 81’ in 60 96 yield. 

5 8 

In the other hand, the compound 3a was easily transformed by deprotection and cyclisatiou procedure into 
the new ~mpoundz the S(H)2-bisfuranone 912.~his diene reacts with Ph2P(H)BH3 to give the new chiral 

bisphosphine-horane complex 10 13 1 ( H ,31 P and 13 C NMR showed only one diasksomer). 

i 
0 4 f’h#‘+ 

I 0 
_ B&I 

3a 

The decomplexation of chiral phosphine-borane complexes and the direct use of these complexes in 
au asymmetric catalytic reaction were described4C. In summary, the chiral dienes 3 and 4 may provide a 
route to obtain tkctionalized bisphosphin&orane complexes 5,6,7,8 and 10. The use of these chiral 
pmducts in asymmetric mm&ion-metal catalyzis is presently under investigation. 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
cumpound 5 : mp = 162-163°C ; [a]D = - 10.75 ( c = 1. CHC13) ; 
IH-NMR (3OOMHz, CDCl3) 5 : 0.8 (s,3H), 1.0 (s,3H), 2.5 (m,2H), 2.7 @Q-I), 3.4 (m,2H), 3.5 (QH), 3.7 (s,3H), 
3.9 (m,lH). 4.2 (m,lH), 7.3-79 (m,2OH) ; 
31P-NMR (121.4%MHz, CDCl3) i : 25.2 and 30.5 ; 
13C-NMR (75.469MI-k CDC13) 6 : 25.6 and 26.3 (2 CHg), 29.2 and 31.6 (2 CHZ), 31.7 (d,lJp< = 43.2 Hz, CH), 

34.1 ( d,lJpc = 36.3 Hz, CH), 52.4 and 52.6 (2 OCH3). 77.9 and 77.8 (2 CHO), 108.5 ( Cq), 
128-133 (C aroumtics). 172.1 pnd 172.9 (2 00). 
Compoundd~Erortsdarith2eqofph2pH(BH3)sndNnH 10% molinTHFatO”Cduriug3htogivethe 
compound6:mp=949S°C;~a]D=-51.8(c=l.CHC13); 

lH-NMR (-MHz CDCl3) 8 : 0.9 WH), 1.3 (s.3H). 2.4 (&H), 2.8 (m.2H), 3.0 (m,lH) 
and 3.65 ( m,lH)r 4.5(m,lH), 4.2 (m,lH), 7.3-7.9 (u1.20H) ; 
31P-NMR (121.496MH2, CDC13) L! : 23.8 mm128.3 . 
13C-NMR (75.469hfH2, CDC13) 8 : 25.8 end 26.3 (2 CH3). 29.7 and 30.1 (2 CH2), 31.1 (d,lJp< = 39.1 Hz, CH), 

34.5 ( d,lJp< = 34.3 Hz, CH), 77.4 and 775 (2 CHO). 109.7 ( Cq), 118 (2 CN), 128-133 ( C aromatics ). 
‘l&e X-my &y& of the compouml 5 is : 42aC37B2H46: Mr = 670.35. o&or&&k, P21212l. P = 10.530(4), 

b = 17&l(3), c = 20.093(4) A. v = 3690(2~A-3,2 = 4, h = 1.206 Mg.m-3, (MO&) = 0.70926 A, m = 1.55 cm-l; 
F(aoO) = 1424, T = 294 K. final R = 0.073 for 2233 obaesvations. 
lIc srmple (0.3W.45*45 mm) is studied on an a utonutic dif&actomcW CAD4 JWRAP-NONfUS with 8mphite 
p MoKa rmhtim. 
CompWud7:mp=98-~“C;[a]D=+l8.5(c=l,CHCl3) 

lH-NMR (3OOMHz, CDCl3) 6 = 0.8 ( s,3H ), 1 .l (s.3H). 2.6 (sl,2OEI) ,2.9 (m,lH ). 3.1 (m,lH), 3.5 (m,4H). 
4.1 (m,lH). 4.2 (m,lH), 7.2-7.9 (m.2OH); 
31P-NMR (121.4%MHz, CDC13) 8 : 23.4 and 28.1. 

13C-NMR (75.469MHz, CDC13) 6 : 25.8 and 26.6 (2 CH3), 29.6 and 30.1 (2 CH2), 

31.5 (d,‘Jp_~ = 32.75 Hz, CH), 33.5 (d,lJp< = 33.4, CH). 60.2 aud 60.7 (2 CH2). 77.7 and 77.9 (2 CHO), 
108.3 (Cq), 127.8-133.8 (C promatics). 

Compolmd8:mp=94-95~C;[a]D=+11.1(c=0.66.CHCl3); 

lH-NMR (3OOMHz, CDC13) B = 0.7 ( s.3H ), 1.2 (83H). 2.8 (m,2H ), 3.0 @2&I), 3.3 (m,ZH), 3.7 (m,lH), 
4.0 (m,lH). 4.1 (sUOH), 7.2-7.9 (m,2OH); 
31P-NMR (121.4%MHz. CDC13) B : 24.0 and 28.6. 

13C-NMR (75.469MHz. CDC13) 8 : 25.6 and 26.5 (2 CH3). 29.1 and 30.3 (2 CH2), 31.6 (d,lJpe~ = 36 Hz. CH), 

335 (d. lJp< Q 32.0 Hz, CH), 76.7 and 77.3 (2 CHO). 109.3 (Cq). 128.0-133.0 (C rromrtica), 
177.1 lrml 178.1 (2 C=O). 
Compound 9 mp ~183-184 “C; [a]D = - 1.8 (c = 1, CH3COOm ) ; 
lH-NMR (300MH2, DMSO) 5 : 5.5 (sm), 5.9 (d,3JH_H = 5.4 HZ, w), 7.9 ( d.2H); 

13C-NMR (75.469MHz, DMSO) 5 : 81.5 (CHO),122.8 (CH@,155.6(CHa), 173.3 (C=O). 
Compound 10 mp = 123-125 “c; [aID= - 3.1 (c = l.CHCl3) : 
lH-NMR (3OOMH2, CDC13) 6 : 2.7 (m,4H), 3.7 (m,2H), 4.1 (m,2H), 7.3-8.1 (m,20H) ; 
31P NMR (121.496MHz. CDC13) 6 : 19.7 ; 

13C NMR (75.449MHz. CDCl3) b = 30.5 (CH2). 31.9 (d,lJp< = 39.1Hz). 78.9 and 79.0 (2CHO), 
128.2-133.0 (C arometics), 172.7 (2 C=O). 
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