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Abstract-The known uhlates 3&c react with the boronic acid 2j to 
produce the h10wn biaiylic compounds 3j-Sj,An extension of this 

new procedure by reacting the novel triflate lc with the arylbomnic 
acids Zf-j aEnds the new cotrespondingly arylated compounds If-j. 

Rolipram (la) is a clinically proven anddepmssant with a novel mechanism of actionl).In the course of mo- 

difications of this molecule we became interested in replacing the cyclopentyloxy moiety in la by an aromatic 

ring.Within the last few years a number of palladiumcatalyzed arylation techniques have been developed&r 

this respect the reactions of halo-aromatics with srylbomnic acids~3),arylstannane~~ arylxinc com- 

pounds%re aheady known.Trifluoromethanesulfonates (uiflates) have been used instead of the halides to a 

certain extetullms the reaction of phenoltriflates with aryltin compounds7)and (of enoltriflates) with aryl- 

zinc compounds @but -according to our knowlegde- not with boronic acids have been mported in the literature. 

In order to prepare if-lj we decided to investigate this as yet unknown reaction of Mates with boronic acids 

2.The simple triflates 3c7),4c*3),5c7) were chosen as a modehthey did not react with phenylboronic acid (2j) 

following the procedure of Suxuki2) (method A,table l),but gave masonable yields in the presence of 2 equi- 

valents of lithium chloride (method k),which is known to be necessary in other reactions of tritlates9).How- 

ever the methoxy compound reacted sluggishly and incompletely.Surprisingly and despite its o-methoxy group 

the triflate of the easily accessible hydtoxymethoxyphenylpyrrolidinone 1b’O) reacts smmthly with the 

boronic acids 2f-2j to produce in acceptable yields the pyrrolidinones lf-lj even in the absence of lithium 

chloride (method A,table l).The reaction could be further improved by the addition of lithium chloride (me- 

thod B,table l).Another pmcedum3)using DMF as solvent and uiethylamine as base (method C) gave no 

reliable results with 2j and could not be improved by lithium chloride (Method D).Thus method B seems to 

be the best of the four tried procedures.The most important advantage compared to method A is the higher 

turnover rate,which allows a simple purification of the product by recrystallisation. 

We were furthermore interested to compare the reactivity of the triflate lc with the cormsponding iodide le. 

easily prepared from 4-methoxyphenylpyrmlidinone (ld)“) by analogy to the method of Wirth12).Compound 

le reacted in 
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EXPERIMkAL 

Melting points were determined with a Biichi melting point apparatns(Dr.Tottoli)and are not comxted.Solvent.5 
of analytical @ were used after drying over a rnokcular sieve+Phcn@oronic acidJ2b) was obtain+ from 
Aldrich,2,4-dichlorophenylboronic acid (2f) from Alfa-Ventron.The other boronic @clds were synthesized from 
the lithiumorganic (2 and zh) or fi-orn the Grignard reagent (2i) according to the likratu&.Cohnnn chro- 
matographie was d orm& at medium pressure(up to 0.5 bar)over silica gel (63-vlc)with mcthy- 
lene chlori~ethanol=lO:l,if not otherwise stated.Elemental analyses were carried out by our “Analytisches 
Kontroliabor” under the dir&ion of Dr. Merz. HPLC was performed on i%rbax with CF&Wbuffk~==6~% 
(buffer: 1 S8g NH.+HCO&. HzO). 



Synthesis of diarylic compounds 6681 

Table 1 

3c 

4c 

SC 

le 

OTf 

OTf 

OTf 

I 

-‘);lh 

-‘);lh 

-‘); 1 h 

62%f);4h 

5O%“);lh 

49%m);5h 

51%m);4h 

L 

a.)Isolated yields,lH-NMR-Spectra are in accordance with the given structures. 
b.)2M-Na.$Q;EtO~toluene;Pd”;bomnic acid. 
c.)2M-N 

?4F 
CQ;EtO~tol~n~;pdo;boronic acid;LiCl. 

d.)NEt3;D ;Pdo*boronic acid. 
e.)NET~;DMF,I&;boronic aci&LiCl. 
f.)Obtained by chrom. and tecryst. 
g.)Second addition of bomnic acid and Pd” and second boiling p&d necessary. 
h.)Obtained by recrystallisation. 
i.)Obtained by chmmatographie. 
k.)Calculated from HPLC;6:3 mix& of lc and lj. 
l.)No product could be detected by TLC. 
m.)Obtained by chrom.with ethyl acetate:cyclohexane=2:98 and rectyst. 
n.)Calculated yield,obtained by chrom.with ethyl acetate:cyclohexa4e=2:98 as k2 mixture with t~arting 
material. 

4-(4-Methoxv-3-trifluormethanesulfonvlox~henvl)-twrrol&-2~ae Clc) 
A solution of 14.9g(72 mmol) of 4-(3-hydroxy4methoxyIjlienyl)GpyrrolidIn-2-one (Ib)‘@and 29 g (0.23 
mol)of dimethylaminopyridine @MAP) in 700 ml methylene chloride was ti dropwise at Ooc with a 
solution of 12.5 ml (75 mmol) of trifluoromethanesulfonic anhydride (triflic anhy&ide),.After stir&g at OOC 
for lh another 4.lg (32 mmol)of DMAP and 1.25 ml (7.5 mmol)of ttitlic anhydrlde Were added and again 
stirred for lh.Then it was washed twice with 3OOml of lN-hydrochloric acid and once with 3OOml of water. 
The organic layer was dried,fiItered and evaporated.The residue was recrystallized from ethyl acetate/be- 
xane to afford 37.58 (77%) of lc,m.p. 103OC.Another 8.2g (16%) were obtained by chromatographie of the 
mother liquor.( C,,H,,F,NO~S;339.29;s:C,42.4~H,3.5~F,16.80;N,4.13; S,9.45;foundzC,42.36; 
H,3.70;F,17.22;N,4.O~S,9.42%). 

4-(3-Iodo-4-metho~~henvl)twrrolidin-2-one (Be) 
A mixture of 19.lg( 100 mmol) of d(dmethoxypheny1 yrrolidin-2-one (Id)“) in 200 ml of lacial acetic acid 
with 4.8ml of water, 1.2 ml of conc.suKnic acid,3.4g ( $ mmmol)of iodic acid (Fluka) and 8. f g (34.8 mmol)of 
iodine were stirred for 1Oh at 8@C!.After evaporation the residue was recrystallized from ethyl acetate to afford 
15.2g (33%) of le (m.p.155°C).Another 10.5g (33%) were obmined by chmmamgmphie of the mother liquor 
and recrystallisation from ethyl acetate (m.p.1580C).(C#@J~+0.15 ethyl acetate; 325.54;~equires:C42.8; 
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&kO!&~;9s;N,4.~ftiC,42.63;Hp38.3~ N,4.67%). 

0.5 mmol oflQc&$c or le were 
Pd@&#J.65ml~ 

sesitwasneceqrytoad$O.l5mmol 
95‘QCqabae I).& indicated ca- 

ofPd@I#&lldto#irrdt95@C 
f~an~~~ptriodoftime~u~~rulyt6enoohturcwaaaat#f.~ethyl~~~~by 
1-y NaOH and then by saturated NaCl. T@e organic layer was dried,filte$ and eqmated.The residue was 

riz in the 
tlMUMMX&scribedintablC1. 

CalKID 
O.Snrmol of lc w dissolved in 10 ml of DMF. 19~1 
(and1mmoiofiithiumchlorideinmethodD)weze aLed 

(0.016 amoi) of Pd(PPh& and 4 ml of triethylamiue 
andthemixtureheatedat95’&nderanatinosph~ 

ofargon~t6etimeshownintab~eI~cvaporatonthcresiduc~w~upasdascribedinmathoaA 
aIldB. 
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