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SYNTHETIC COMMUNICATIONS, 25(1 l), 1741-1744 (1995) 

A SIMPLE PROCEDURE FOR THE PREPARATION OF 
1 &BIS(DIPHENY LPHOSPHIN0)NAPHTHALENE 

J. van Soolingen", R-J. de Lang, R. den Besten, 
P.A.A. Klusener b, N. Veldmanc, A.L.SpekC and L. Brandsma* 

Department of Preparative Organic Chemistry of the University, Debye Institute, 
Padualaan 8, 3584 C H  Utrecht, Netherlands. 

Abstract: 
I ,8-Bis(diphenylphosphino)iiaplitlialene has been obtained in good yields from 
1,8-dilithionaphthalene and clilorodiplienylpliospliiiie. 

1 ,X-Bis(diphenylphospliino)naphthalene has potential significance as a bidentate 
C3-ligand in transition metal catalysed reactions. Recently, Jackson rt  uZ. 
published the preparation of the bis-phosphine for its potential use in the 
palladium(I1) cat~lysed ethene-CO-copol yinerisation. We recently discovered that 
this ligand has a high catalytic activity in both the cyanation of vinylic halides 
(activity comparable to I ,  1 '-bi.v(diphenylphospliino)ferrocen~, DPPF) and in the 
a l k y l a t i o n  of he te roaro ina tes  ( a c t i v i t y  c o m p a r a b l e  to I ,2- 
bis(diphenylphosphino)e~liane, DPPE)*. 

* To whom correspondence should he addressed 

a. Present address: DSM-Research, Geleen, The Nctherlands 
b. Present address: Koiiinkli.jke/SlielI-luborntoriuin, Amsterdam, The Netherlands. 
c. Bijvoet Center for Biomolecular research, 

Vakgroep Kristal- en Struktuurchcmie, Utrecht University 
Padualaan 8, 3584 CH, Utrecht, Thc Netherlands 
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1742 VAN SOOLINGEN ET AL. 

The synthesis of 1.8-bi.s(dipIienylphosphino)naphtalene descrihed hy Jackson et ul. 
started with I ,X dihrotn0iiuplitaletie, a compound whose synthesis is Iahotious3. 
We here report a more simple procedure for the preparation of the title compound, 
based upon the following scheme4: 

PPh2 PPh2 

v BuLi ~ l s t B u ~ ~ ~ ~ b &  

\ / Et@, 0°C \ \ / ' 2"d ClPPh,. THF 

Experimental procedure 
All operations, including the work up  are carried out under inert gas, as the product 
is air-sensitive. All solvents are deoxygenated hy repeated evacuation and 
successive admission of nitrogen. 
A 1-1 round-hottorned, three-necked Ilask, fitted with a gas inlet, a mechanical 
stirrer and a gas outlet is perfused with nitrogen. Dry diethyl ether (80 ml, dried 
over machine-powdered potassium hydroxide and suhsequently filtered) and a 
solution of 0.12 mol of n-hutyllithium in -75 ml of hexane are placed in the flask. 
The mixture is cooled down to -2O"C, after which 0.10 mol (20.7 g) of 
bromonaphthalene is added in one portion. The cooling hath is removed and the 
temperature allowed to rise to +IO"C. Stirring at this temperuture is continued for 
an additional 15 min. The white suspension is cooled to -10°C and stirring is 
stopped. After settling of the solid material, as much as possihle of the supernatant 
clear solution is decanted, while passing nitrogen through the flask (removal of the 
solution hy means of a syringe is also possihle). Dry hexane (200 ml, cooled at 
-10°C) is then added with manual swirling and the suspension is allowed to settle 
again. After cautiously decanting the clear solution, this owration is rcpcatcd three 
times. Subsequently ;L solution of 0.13 mol of n-hutyllithium in -82 in1 of hexane is 
added to the remaining concentrated suspension, followed hy 0.14 mol (16.0 g) of 
N,N,N',N'-tetramcthylethane diamine (dried by distilling it from lithium alanate in 
a vacuum of-l(K) torr). The stirrer is replaced with a rellux condenser and the third 
neck closed with a stopper. The upper end of the condenser is connected with a 
washing bottle filled with paratfin oil. The mixture (initially turbid solution) is 
heated under re!lux until the evolution of gas (butane) has stopped completely (3  to 
4 h) and the paraffin oil threatens to he sucked hack (the slow stream of nitrogen 
passed through the flask is temporarily stopped in order to notice this). The 
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1 ,8-BZS(D1PHENY LPHOSPHIN0)NAPHTHALENE 1743 

Table 1. l3C NMR dataa 
C 1 2 3 4 5 6 i  O m P  

pattern s S S S t t (t)b (t)b (t)h s 

&(ppm) 139.7 137.6 125.1 130.8 134.2 139.9 135.2 133.3 127.9 127.6 
I C P ( W  <2 <2 6.3 24.3 29.3 21.0 6.9 

(broad) (hrond) 
a. CD2Cl2 as solvent and intenid standixd 6 53.1 ppin 
b. Virtual Iriplets because of Ipp > 100 Hz (Compare Jpp = 109 Hr in solid state') 

yellowish-hrown suspension of 1,8-dilithionaphthalene is cooled down to below 
0°C and 100 ml of dry tetrahydrofuran (dried over machine-powdered KOH and 
subsequently distilled from LiAIH4) is added with cooling below 0°C. The mixture 
is  cooled to -80°C and a mixture of 0.25 mol (55.0 g, excess) freshly distilled 
chlorodiphenylphosphine and 50 ml of THF is added over 20 minutes, while 
keeping the temperature of the mixture between -50 and -70°C. After the addition 
the cooling bath is removed and the reaction mixture is allowed to rise to room 
temperature under stiiiing. A greyish-hrawn solution is formed. This is poured into 
150 ml of water. After vigorous shaking. the layers are separated and a sufficient 
amount of dichloromethane is addcd to effect dissolution of the solid material. After 
drying the organic solution over MgSO4 the solvent is removed under reduced 
pressure. The remaining solid is dissolved in 350 ml of benzene. The solution is 
warmed to -60°C. after which dry methanol is added until crystals beg' 'in to 
separate. After warming to  reflux in order to effect complete dissolution of the 
crystalline material, the solution is allowcd to stand for 12 h at-5°C. The crystalline 
material is filtered off (in an inert atmosphere) on a sintered-glass funnel and tinsed 
twice with 50 -ml portions of dry methanol (0°C). AI'ter removal of the adhering 
solvent in a oil-pump vacuum there remain yellow crystals, yield 65 % (pure 
according to 13C, IH and SIP NMR). The mother liquid may afford an additional 5 
% of crystals after concentration in wciw  and standing for several days at -5°C. 
M.p. 202 - 204°C (uncorrected, after crystallisation from benzene). 

Numhering Schemc: 
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1744 V A N  SOOLINGEN ET AL. 

Spectral data (Bruker AC 300 spectrometer): 
lH-NMR (CDC13, internal standard 6 7.25 pprn): 6: 7.885 (H-4, broad dd, "H~I=  

7.9 Hz, 4 J ~ ~ ~ - i =  1.8 Hz, 2H); 7.422 (H-2, ddd. 331111= 7.0 Hz, 3Jpl1= 4.0 Hz.,  
4JHH= 1.8 Hz, 2H); 7.381 (H-3, dd, 351111= 7.9 Hz, 3 3 ~ ~ 1 ~ =  7.0 Hz, 2H); 7.29- 
7.25 (H-o + €I-p, rnultiplet, 12H); 7.18-7.24 (H-rn, rnultiplet, XH); 
31P-Nh4R (CDCI3, PPh3 at 6 -6 pprn as external standard): 

The X-ray data were i n  accordance with the structure (compare also ref. 1) 

6: -15.3. 

References: 
1. R.D. Jackson, S. James, A.G. Orpen. P.G. Pringlc, J .  Organornet. Chern., 

(1993). 458. C3. 
2. R-J dt: Lang. L. Blandsrna, unpublished results. 
3. J.S. Kiely. L.L. Nelson. P. Boudjouk, J. Org. Chcrn. (1977), 32). 1480 
4 L. Brandsnia, H.D. Vt.rkrui.issc. Prcparative Polar Organometallic Chemistry, 

Vol. I, p. 196, Springer-Verlag. Hcidelberg, (1087). 

(Received in The Netherlands 27 September 1994) 
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