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1 H, H-6"); 7.64 (dd, Js , = 8.5 Hz, J5 ;= 1.8 Hz, 1 H,
H-5); 7.94 (d, J, s = 8.5 Hz, | H, H-4); 8.00 (d, J; 5=
1.8 Hz, 1 H, H-7).
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It is known that pyrroles with free a-(2,5) positions
can be used for synthesizing porphyrins. However, the
preparation of 3-substituted pyrroles encounters diffi-
culties due to the tendency of the pyrrole ring to un-
dergo clectrophilic substitution at position 2. Therefore,
various indirect methods for synthesizing these com-
pounds are being developed.l-2

We were the first to obtain 3-1-(triisopropylsilyl)-
pyrrolylmagnesium bromide (1) from the respective
3-bromo derivative and elaborate an efficient procedure
for the synthesis of 3-substituted pyrroles (2) based on
cross-coupling of the above Grignard reagent with or-
ganic halides. The reaction is catalyzed by PdCl,(dppf)
[dppf = 1,1’ -bis(diphenylphosphino)ferrocene].

If the aryl bromide contains a hydroxyl and carboxyl
group sensitive to the action of organomagnesium com-
pounds, then the organic halide is pretreated with a
stoichiometric amount of any Grignard reagent, e.g.,
p-methoxyphenylmagnesium bromide, in order to pro-
tect these groups. In all cases, the cross-coupling was
completed in 1—1.5 h, and the 3-substituted pyrroles
were obtained in 65—90% yields.
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p-Bromobenzoic acid (0.201 g, I mmol) and THF
(2.5 mL) were placed under argon into a flask equipped
with a magnetic stirrer and a reflux condenser. Then, a
solution of p-methoxyphenylmagnesium bromide (1.2
mL) in THF (~1 M) was added with cooling (—5-0°C),
and a hot solution (2.5 mL) of compound 1 in THF
[obtained from Mg (0.216 g, 9 mmol) and 3-bromo-1-
(triisopropylsilyl)pyrrole (1.5 mL, 6 mmol) in THF
(8 mL)] and PdCl,(dppf) (0.0073 g, 0.01 mmol) were
added at ~20°C. The reaction mixture was stirred for 1.5
h with heating. After the reaction was completed, a 10%
solution of H,SO, was added with cooling (0°C) to the
reaction mixture to pH 4, and the product was extracted
with ether. The ethereal extract was dried with anhy-
drous Na,SO,, the solvent was distilled off, and the
residue was chromatographed on a column packed with
SiO, (Silpearl, pentane:ether = 4:1) to give 0.31 g
(90%) of 3-(4’-carboxyphenyl)-1-(triisopropylsilyl)-
pyrrole. The product turns dark above 160°C and melts
with decomposition at 203.0—203.5°C. Found (%): C,
70.09; H, 8.48; Si, 7.87. C,,H,4NO,Si. Calculated (%):
C, 69.91; H, 8.53; Si, 8.18. 'H NMR (CDCl,), &: 1.14
(d, /= 7.2 Hz, 18 H, Me); 1.52 (m, 3 H, CH); 6.68 (m,
1 H, H-4); 6.86 (m, 1 H, H-5); 7.21 (m, 1 H, H-2);
7.63 (d, J,- 5. = 8.3 Hz, 2 H, H-2", H-6"); 8.03 (d,
Jy 5 =83 Hz, 2 H, H-3", H-5").

The following compounds were obtained in a similar
way.

3-Phenyl-1-triisopropylsilylpyrrole, an oil. Yicld 80%.
Found (%): C, 76.29; H, 9.75; Si, 9.36. CgH,¢NSi.
Calculated (%): C, 76.17; H, 9.78; Si, 9.38. '"H NMR
((CDy),CO0), & 1.16 (d, /= 7.0 Hz, 18 H, (CH;),CH);
1.59 (sept, /= 7.0 Hz, 3 H, Me,CH); 6.66 (m, I H, H-
4); 6.90 (dd, Js, = Js, = 24 Hz, 1 H,
H-5); 7.13 (tt, J,- ;- = 7.6 Hz, 1 H, H-4"); 7.28 (m,
I H, H-2); 7.31 (dd, H-5", J3. ,- = J5. 4= 7.6 Hz, 2 H,
H-3); 7.60 (dd, H-6", J,. ;- = 7.6 Hz, 2 H, H-2").

3-(4’-Hydroxyphenyl)-1-(triisopropylsilyl)pyrrole, an
oil. Yield 65%. 'H NMR (CD,Cl,), & 1.14 (d, J = 8.0
Hz, 18 H, Me,CH); 1.50 (sept, / = 8.0 Hz, 3 H,
Me,CH); 6.55 (m, 1 H, H-4); 6.82 (m, 1 H, H-2); 6.82
(d, J;-,,= 88 Hz, 2 H, H-3", H-5"); 7.00 (m, 1 H,
H-5); 7.42 (d, J,- 3- = 8.8 Hz, 2H, H-2", H-6").

3-(4’-Fluorophenyl)-1-triisopropylsilylpyrrole, an oil.
Yield 87%. TH NMR (CD,Cl,), &: 1.04 (d, /= 7.45 Hz,
18 H, (CH,),CH); 1.31 (m, 3 H, Me,CH); 6.81 (dd,
Jys=2.77 Hz, J, , = 1.52 Hz, 1 H, H-4); 7.07 (dd, Js 4
=72.77 Hz, J;,=2.12 Hz, 1 H, H-5); 7.29 (m, 1 H, H-
2); 7.29 (dd, J5.p= Jy.p = 8.9 Hz, 2 H, H-3',
H-5%); 7.75 (dd, 12,,3. =89 Hz, J,, = 5.4 Hz, 2 H,
H-2’, H-6").
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