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Abstrmtt A mexal-template o&to-regioselecrive mono- and b&de-mr-butyWion of poly-re+butylaM 
phenol-fomlaldehydc 0ligCuneIs is mponed. 

As part of our program aimed at studying new macrocyclic ligands for ions and neutral molecules, we 

recently required an efficient convergent synthesis of calkanmes bearing diRerent functional groups on the 

nxxhylene bridges l. 

A combination of bromine atom and ten-butyl group was commonly utilized to protect the orrho and para 

positions of phenol rings in the pnparation of detitc phenol-forma&h ydc oligomcrs, which constitute 

fundamental building blocks for the convergent calkmzne synthesis2. 

Evidently, the possibility of utilizing teti-butyl as the sole protective group in the rational synthesis of 

these oiigomrs represents a great impmvement of the entire process. 
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We report here the nesults of our studies indim@ that t&e controlled ortlro-regioselective mono- and bis- 

de-rembutylation of poly-rerr-butylated phenol& compounds can be accompliskd via a ‘kmtal-template 

proms” 3. 
Our working hypothesis was that a ~~~~ phenolate 2, obtai& by maction of the pbcnolk 

substrate 1 wirh AKJ3 in dry t&en&, could give rise to a selective ~-~ ~~o~ti~ (4) thus 

favouring the transdkylation process (4+5). 

First, 2,4di-rert-butyl phenol (la: R=H), selected as the model substrate, was treated with AlCl3 (moiar ratio 

1:l) in dry tol~ne at 25 OC for 1 hour. In agccnqmt with the scq- shown in the fSchcnx 1. pzw&utyl 

phenol 5a was ~e.covemd in 85% yield accompanied by trace of phenol (5% yield). These results suggest that the 

“mtal-template cffcct” contributes s@Eicantly to the orrho-n@s&ctivc mono-k-rm-butylation of substrates 

such as 1. 

R=Me,B& n=O, 1 

Table 1: beg-bu~lation of 6a, b, c with AlC13 in dry tokene. 

Enny Substrate Procedure Fmductyields (46) and 
sekctivities (%) 

1 6a (R=Me; n=oj6 [aI 7a (60). (86) 
2 6a (R=Me: n=O) PI & (82). (89) 

3 6b (R-Me; n==l) [aI n, (831, (93) 
4 6b (R=Me: n=l) PI 883 c19), (89) 
5 6c {R=But; x1=0) [al 7e m1. Um* 
6 6e (R=But; n=O) [Cf 8c (721, (9419 

*Larger~;nactionvasbemaperfmnedar#~C15~in~80avoid~~ 
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Next, the traudkylatiou of the more interesting domers 6a, b, c was simihuly attemptal. After a numbu 

of trials with diffemnt ratios 6a : AlC13. we have found that the selective mono- amt bisde-ferc-butylation of 6n 

was conveniently perfarmed by employing 1 or 2 eqaivaluns of AlC13 (errpesimntal conditions [a] ami [b] 

rcspcctivcly) (Scheme 2). 

Compounds7aand7bor&illlCL8bwenobtainedin60_80%yieLLsandgoad~lsctivities(-9096)by 

matting 6a. b witb AlC13 (molar ratio 1 :l or 1: 2) in dry toluene for 2 hours at 25 OC (Table 1. entries l-4). 

The extension of the operative conditions [a] to the tetra-rerr-butylated substrate 6c resulted in the 

production of 7c (70% yield, 88% selectivity). On the contrary, by treatment of 6e with two equivalents of AlCl3 

a mixture of phenolic derivatives including transbenxylatcd compounds was obtained. In this pardcuk case we 

decided to utilixe the AlCl3CH3NO2 complex which was previously described to be active in the selective 

transaikyhuion of poly-ten-butyhued arenes, but not in the iso mcrimtion of diphenyhnctbanes (via [cJ)s. 

Thus, compound 6c was treated with AKl3 and CH3NO2 (molar ratio 1 : 2 : 10) in dry tohrene for 2 

hours. Product 2k was then recovered in 72% yield. 

Experlmemtal Procedures and data 

W FWcedure [a]. Solid AlC13 (1.33 g. 0.01 mol) was added to a solution of the phenolic 

substrate(0.01 mol) in dry toluene (100 mL) under nitrogen. The solution was stirred at room temperamm for 2 

hrs, then 10% aq. HCl solution (100 mL) was added. The mixture was exuacted with diethyl ether (2x100 mL) 

and dried (Na2SO4). Products were purified by chromatography on silica gel plates (elucnt hexauc+thy1 acetate 

10%). 

General Procedure [b]. The reaction is conducted as described in viu [a] by using a difkmnt molar ratio 

phenolic substrate : AlC13 (1:2). 

Germral Procedure [cl. The reaction is conducted as described in via [al by using the complex 

AEl3CH3NO2 instead of the sole AlCl3. The complex is prepared by mking AlC13 (0.01 mol) and CH3NO2 

(3 mL, 0.05 mol) in dry tolucne. 

~‘~~~-3~~l-s~‘~e~~~~y~~e (7a). Yiild 1.7Og (60%). white soli& m.p. 110-112 “c; lH NMR 

(-3.300 MHz): d 1.38 (s. 9H. (cH3)3c). 2.24 (s, 3X cH3). 2.25 (s,3H, CH3). 3.84 (s. 2H. CEQ). 5.7 (lx s, 1H. OH), 65 (ltr s. 

1H. OH). 6.63 (d. J=8.1 Hz, 1H. H-3’). 6.87 (dd J=8.1 and 2.0 Hz, 1H. H4’), 6.95 (s, 2H, H-4 and Hd), 7.07 (d, J&t.0 Hz, lH, H- 

6% MS (C.I.): n&=285 W++l. 23%). 2&t (I@. 1% 229 (50). 177 (91): R (KBr): 3215 cm-I: Found: H 8.34, C 80.359b. 

calcd for Cl9H2&2: H 8.51, C 80.24%. 

~*~-gB’-e~k@k+metb8Ihe (b). Yield 1.87g (82%). white soti& m.p. 125-126 T (m.p.fit7 125-126 “c). 

2f~ib~~J~3’~2”-h~~3”-trrt_botll-g”-rn~~~~~~~~~ (a. phpllred from 

2-rc~-butYl4-InethYlphakol and M-dillydroxymcthyl4*muhylphwlo~ following me gwlaal pluccae prtwasly tlea&& (Yield 

78%). White solid: m.p. 140 oc: lH NMR (CIxTl3.3fKl MHz): d 1.38 (s. 18H. (CH3&?). 223 (s, 9H. CH3). 3.82 (s.4H. C!H& 6.5 

(bt s. w, OH), 6.91 (d J=2.0 Hz. 2K H4 and H4” or Hb and HW). 6.94 (d, J=20 Hz. 2H, Hb and H# or H4 and H-4”). 6.95 
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(sr w H4’ sad H-6’): MS (CL): m/WI &i++l, 24%). 460 &f+, 100), 297 (77); IR (KBr): 3030 cm-l (OH): F4amdz H 8.64, C 

81.02; calcd for CglH4@3: H 8.75. C 80.83%. 

~~~-3,,~1-3’-(2”-by~-S”-rn~~~~~S~d~y~~~ (7b). Yicki 3.358 (83%), white 

solid; m.p. 170-172 “c; 1H NMR (CDCI3,300 MHz. 25 “0 d 1.37 (s. 9H. (CH3)3c), 2.19 (s. 3H. CH3). 2.22 (s. 3~, CH~). 2.23 

(s. 3x CH3). 3.80 (s. w. CH2). 3.81 (s, 2H. CH2.h 6.62 (d, I=&1 Hz, IH. H-3”). 6.82 (dd, J=8.1 cud 2.1 Hz. lH, H-4”). 6.9-7.0 (m. 

4H, HA. H-6. H-4’ and H-6’). 7.03 (6 J=2.1 Hz, lw, H-6”). 7.1 (br s, 1H. OH), 7.3 (lx s, 1H. OH), 8.2 (br s. 1~. OH): MS (CL): 

m/z=405 t’h@+l, 25%). 404 (M+, 72). 241 (100); IR (KBr): 3164 uf&OH): Famd: H 8.07. C 80.32%; calcd for CnH3203: H 

7.97, c 80.16%. 

,‘~~3~2”-b’*-rn~~~~~5~~~~~~ (8b). Yiild 2.758 (79%). white solid; m.p. 212- 

214 T (m.p.lit7 213-214 “0. 

~‘dih~-3~‘~~‘-~~~-~~~~ny~ (6~). Repand fmm 2.4~~ten-hu~dphmoS md -Ydevrolbwiag 

the pnxedme previaxdy des~ibed6 (Yield 85%). white soti& m.p. 147 “c; lH NMR (CDCl3. 100 MHz): d 1.28 (6. 18H. 

(CH3)3c). 1.40 (s, 18H. (CH3)3C), 3.93 (s. 2I-L CJ+h 5.90 (s. 2H. OH’), 7.16 (s. 4H. H-4, Hd. H4’ and Hd’); MS (CL): m/z=+24 

t-M+. 10096). 409 (33). 214 (61): IR (KBr): 3509 cm-l (OH): Fomxlz H 10.55. C 81.98% calal forC2gyqqo2: H 10.44. C 82.02%. 

2~~~35b’-~~~-blltlLlipbcn (7~). Yield 2.588 (70%). white solid: m.p. 4749 Oc, 1~ NIMR (CDCl3, 300 

MH2.25 oc): d 1.26 (s, QH. (CH3)3C), 1.29 6.98 (CH3)30 1.40 (s. QH. (CH3)3C). 6.5 (Ix s, 1H. OH). 6.60 (d, J=8.4 Hz. 1H. H- 

3’), 6.9 (br s. 1H, OH), 7.03 (dd. t8.4 and 2.1 Hz, 1H. H4’), 7.18 (s, 2H. H-4 and Hd), 7.31 (d, Jp2.1 Hz. lH, H-6’); MS (CL): 

m/Z=368 @f+. l@)%). 353 (37). 219 (39); lFt (KBr): 3279 cm-l (OH); Found: H 9.79, C 81.61%; calcd far C25?&02: H 9.85. C 

81.47%. 

2~-dih~-5C-di-t81?-bu@d@be~1~h1~ (&). Yield 2.25g (72%). white solid: m.p. 155-157 Oc (n~p.u8 157-158q. 
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