
Tetrahedron Letters,Vol.27,No.21,pp 2353-2356,1986 0040-4039/86 $3.00 + .OO 
Printed in Great Britain Pergamon Journals Ltd. 

mieaL?&Q s.4xm.e, O.&&S i&&t?-&, 7&es 7&w, i&$.3 6. &_a&ees UUU&LdeIllei+~* 

Institut fiir Organische Chemie der Universitat Hamburg, 
Martin-Luther-King-Platz 6, D-2000 Hamburg 13, W. Germany 

Arene tricarbonylchromium complexes are known to undergo direct metalation 

easily and regioselectively [31_ This and the possible subsequent electro- 

philic substitution of such complexes appeared to be a simple route to 

donor-acceptor-substituted [2.2]paracyclophane derivatives of type 11 from 

readily accessible 4,7-dialkoxy[2.2]paracyclophanedienes 2 [41 via their 

tricarbonylchromium complexes 9 and 6. 

a) R=H 
b) R=Me 
c) R= Bu" 3 

Hydroquinone 2m was obtained by acid-catalyzed (acetic acid/methanol) 

enolization of the corresponding quinol [51 (94% yield, mp 23lOC) and al- 

kylated to its dimethyl- 2b (87%)[61 and dibutyl ether 2e (68%)16] with 

dimethylsulfate and n-butylbromide, respectively. Catalytic hydrogenation of 

2b and 2c (Pt, EtOH) afforded the saturated 4,7-dialkoxy[2.2lparacyclo- 

phanes sb[71 and ~,[61 (80% and 92%), respectively. 

The tricarbonylchromium complexes a/5 and 6/% were formed upon reacting 2 

and 3 respectively with (EtCN)3Cr(C0)3 in dioxaner8] (method A) or Cr(CC)6 

in dibutylether/tetrahydrofuran (THF) IO:1 [gl (method B). It is noteworthy 

that all these complexations occurred regioselectively at the less substi- 
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tuted benzene ring[lOl except for that of 6e with (EtCN)3Cr(CO)3. Method A 

Consistently gave better yields but with less regioselectivity (scheme 1). 
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Lithiation of 141 with fi-butyllithium/N,N,N', N'-tetramethylethylenediamine 

(i-BuLi/TMEDA)[3b1 in THF and subsequent trapping with chlorotrimethylsilane 

(TMSCl) gave almost exclusively the l,lO-bistrimethylsilyl derivative 88 (b: 

43%; c: 80% isolated)[61 along with minor amounts (b: 6%) of the 1,9-bis- 

trimethylsilyl derivative. 4lb gave a substantial fraction (32% isolated) of 

the I-monosilylated derivative upon treatment with 5 I-BuLi and TMSCl. 

In contrast to this, the saturated complex 6~ was metalated at the tricar- 

bonylchromium complexed benzene ring under identical conditions. Only a 

mono-lithiation/silylation was achieved (65% yield), however, even with a 

tenfold excess of n-BuLi after more than 40 hrs. 

complex ll%eL61 ' 

Reacting the monosilylated 

again with 10 n-BuLi/TMSCl gave the E-bissilylated complex 

~..ll5~[61. The pseudo-ortho-configuration was assigned to ll5a~ on the basis 

of its 'H-NMR-spectrum . [Ill 

Sehemme 2. Lithiation/silylation of [2_2]paracyclophane complexes. 

4bIC (Y=OMe/OB") 8blC (Y=OMelOB") 9blC (Y=OM./OB") 10 b 
11 Y=H 12 Y=H 13 YS" 

I: 1) 5n-BuLilTMEDA, THF, -78OC, 2h; 2) TMSCl. II: 1) CF3C02H, 02; 2) H20. III: YfH: 

1) lOn-BuLi/ TMEDA, THF, - -78"C, 40-50h; 2) TMSCl. Y-H: 1) 52-BuLi/TMEDA, THF, -78OC, 4lh; 

2) TMSCl. IV: Y#H: IOn-BuLi/TMEDA, THF, -78OC, 40-50h; 2) TMSCl. Y=H: 1) IOn-BuLi/TMEDA, 

THF, -78OC, 14h; 2) TiXSCl. 
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p&@%@L@ 
(oJ),Cr (CO),Cr S’M*, 3’ a 

6 I=OBU 14 YIOB" 15 Y=OBll 16 Y= OBU 

17 Y=H 16 Y=H 19 Y=H 20 Y=H 

The striking selectivity for bridge metalation in 4l and ring attack in 6 

cannot be caused in any way by the alkoxy substituents as it is also ob- 

served for the parent complexes fll [61 and ~~['21, which predominantly gave 

the l,lO-bissilylated 12 (41%)[61 and the E- and m-bissilylated complexes 

@r~-ll9 (72%, _~/m = 1.33)r63, respectively, the latter was obtained in two 

steps via the monosilyl derivative nl (90%)[6]. 

Apparently in these compounds there is a delicate balance in the kinetic 

acidities of the various vinylic and arylic positions, which favors vinylic 

proton abstraction from the l,lO-positions in the diene complexes 4l, Ill and 

arylic deprotonation in their saturated analogues 6, 19. Once the vinylic 

l,lO-positions are protected as in 9b, further stepwise metalation/silyla- 

tion with 10 and 5 equivalents E-BuLi/TMEDA and TMSCl respectively sur- 

prisingly leads to the pentakistrimethylsilyl derivative 1Ob (37% overall). 

As the ligands 9, 13, 16, 20 can be liberated from the corresponding com- 

plexes by oxidation in trifluoroacetic acid, the three step sequence of 

complexation, lithiation and electrophilic substitution opens a new route to 

various compounds of type II with intramolecular charge transfer. 

Table 1. Spectroscopical and physical data of selected new [2.2]paracyclo- 

phane chromium complexes. 

Compound mp., [Tl IR: (CH2C12): UV:(CH2C12, 13C..NMR(CDC13): 

(N2,sealed tube) vC=O [cm-'] ~maxhl (IgEl) SCzo [ppml 

163(decomp.) 1960, 1880 

97-98 1959, 1879 

158-161(decomp.) 1953, 1872 

103-104 1953, 1869 

138 1954, 1874 

175-176 1947, 1861 

201 1954, 1876 

142-143 1954, 1876 

143-144 1947, 1871 

190(decomp.) 1960, 1881 

198-201 1952, 1875 

338 (4.13) 234.75 

337 (4.01) 234.93 

334 (3.83), 410 (3.57) 235.26 

335 (3.721, 4.06 (3.48) 235.60 

336 (4.05) 235.22 

339 (3.75) 236.17 

339 (4.08) 235.16 

338 (3.99) 235.30 

340 (3.97) 235.40 

342 (3.97) 234.81 

345 (3.97) 235.18 
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'H-NMR (270 Mhz, CDC13): 

k: A= o.g6(t, 35 = 7.2, 6~, CH3), 1.45(m, 4H, Ci2CH3), 1.69(m, 4H, 

C12CH20), 3.76(dt, 22 = 9.1, 3~ q 6.6, 2H, 0CE2a), 3.85(dt, 2J = 9.1, 3A = 

6.6, 2H, OCz2b), 4.73 and 5_04(AA'BB' system, 3d q 7.0, 4d q 1.4, 12(13, 

15,16)-H), fj.lO(s, 5(8)-H), 6.72(d, 3L = 10.0, 1(10)-H), 7.11(d, 3J. = 10.0, 

2(9)-H). 

i&l?: 6= l.oi(t, 35 = 7.3, 6~, c13), 1.54(m, 4H, Cl2CH3), 1.77(m, 4H, 

0CH2Cg2), 2.53..2.82(m, 6~), 3_54(m, 2J q 12.2, 3d q 9.2, 2H), 3.75(dt, 25 q 

9.2, 3~ = 6.1, 2H, OCHER), 3.86(dt, 2A = 9.2, 3J = 6.1, 2H, OCH2b), 4.55 and 

4_85(AA'BB' system, 32 q 6.8, '2 = 1.9, 12(13,15,16)-H), 6.03(s, 5(8)-H)* 

7aZ: s= i.oi(t, 3~ q 7.3, 6~, Ci3), 1.54(m, 4H, C&2CH3), 1-75(m, 4H, 

OCH~C~~~), 2.29(m, 2H), 3.05-3.27(m, 6H), 3.59(dt, 2J q 8.5, 35 q 6.1, 2H, 

OCfi,a), 3_80(dt, 2~ q 8.5, 3~. q 6.1, 2H, OCg2b), 4.40(s, 5(8)-H), 6.65 and 

6.go(AA1BB1 system, 32 = 8.0, 4J q 1.9, 12(13,15,16)-H)- 

8~: &= 0.25(s, I~H, SiCE3), o.gT(t, 3d = 7.4, 6H, CH3), 1.48(m, 4H, 

CONCHS), 1.68(m, 4~, OCH2CH2), 3.72(m, 2H, OC&I~), 3.85(m, 2H, OC!2 b), 4.56 

and 4.86(AA'BB' system, 35 = 7.1, '2 q 1.7, 12(13,15,16)-H), 6-01(~9 

5(8)-H), 7.22(s, 2(9)-H). 

p_n5ar: sZ 0.44(~, I~H, SiCE3), 0.99(t, 35 = 7.2, 6H, CH3), 1.52(m, 2H, 

Cl2CH3), 1.73(m, 2H, CH~CH~O), 2.59(m, 2H, C&12), 2.78(m, 4H, CH2), 3.45(m, 

2H, C12), 3_73(dt, 2J q 9.1, 3d = 6.3, 2H, 0CH2a), 3.9O(dt, 2L = 9.1, 3L = 

6.3, 2H, oc~,~), 4.94(s, 13(16)-H), 6.21(s, 5(8)-H). 
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