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A series of phenylferrocene were synthesized via diazo-salts under PTC in excellent yield.

Procedures have been reported for the synthesis of phenylfefapre 1

The results of preparation of arylferrocenes 3a-3m

rocenevia diazo-salt reactionsbut the methods were tedious under PTC

and the yields were usually low. Phase transfer catalysi

(PTC) is one of the most attractive techniques in organic synPrOdUCt X Time?/h &e)ld rHi'f ;’/OC
thesis and the use of it for nucleophillic substitution reactions i
is well documentedWe know phase-transferring agents can 3a H 1.0 98.7  107-108.5(109-110)
activate oxidatiohand other reaction such as synthesis of chi-3b 2-CH, 25 945 51-52(51-52)
ral complexed, and of coordination compountdsetc ¢ 3-Cl 1.2 885  78-80(77-78)
However, to the best of our knowledge, the application of3d ::SICH 12 gg‘g ﬁgjﬁmgjfi;
phase-transfer catalyst as a preparative method in the reactieg¢ 4-OH ° 15 932  163-165 (163-164)
of synthesis of substituted phenylferrocene is little describeg 4-NO, 1.0 975  161.5-163 (163-165)
so far® We are interested in developing new methods of sim-3h 4-CHO 1.0 85.5  134-135 (134-135)
plicity, convenience and efficency to synthesize a variety of3i 2-CH,; 4-NO, 25 94.0  126-127 (127-129)
substituted phenylferrocene compounds using diazonium?3} 3-NO, 5-NO, 80 Trace _
; . 3k 2-COH 2.0 97.3  127-129 (128-129)
salts of aromatic amines under PTGIE,,N(CH,),Br] for 3 2.NO 20 790  110-112 (112-114)
our further workl The procedure of synthesis is shown in 3, z_ocﬁ3 25 83.2  43-45 (42-44)
Scheme 1. amonitored by TLC. P uncorrected.
@/—_@x completion of the reaction, the ether was evaporated under
@'Nﬂrw X@_Wﬁ}’ \ reduced pressure. The precipitated solid product was collected
X by filtration and washed with water.
1 2 3 The unreacted ferrocene was removed from product by

vapour distillation, the residue was crude product. The pure

Scheme 1 product was recrystallized from a suitable solvent as

reportedt

We have synthesized a series of phenylferrocene derivativ
under PTC and obtained product easily and efficiently. Th
yields of these reactions are high, usually more than 80%,
although the aromatic amine has a bigubstituted function
such as —-NQ —OCH, etc Furthermore, we hardly observe
the bi-substituted product of two cyclopentadienyl rings and 1
this make the separation of product easy. At the same time,
unreacted ferrocene is rare. The experiment results were sum-
marized in Table 1.

General procedures for the synthesis of substituted phenyl
ferrocene:To a three-necked flask with stirring equipment and 2
thermometer, aromatic amine (0.1 mol}H(30 ml) and con- 3
centrated HCI aqueous (30 ml) were added. The solution was
heated to dissolve the aromatic amine, then cooled t&0-5
While maintaining the temperature of the solution belé@,5
NaNQ, aqueous (7 g NaN©On 20 ml H,O) was added drop-
wise. After the addition, the mixture was stirred for 1-1.5 h at
the same temperature. Adequate urea was added to decompoge
the surplus HNQ C, H,.N(CH,),Br (0.5g) was used as cata-
lyst. Then, keeping the temperature beld& She solution of
ferrocene (0.01 mol ferrocene in 20ml ether) and 0.5 g
C,¢H33N(CH,),Br was added dropwise over 0.5-1h under stir-
ring. The solution was stirred for 0.5-2.5 h at room tempera-
ture. The reaction was monitored by TLC. After the

5
6

* To receive any correspondence.
T This is a Short Paper, there is therefore no corresponding material in
J Chem. Research (M).

®Received 11 June 2000; accepted 13 September 2000
raper 00/387

d Reference

(a) A.N. Nesmeyanov, E.G. Perevalova, R.V. Colovnya and O.A.
Nesmeyanovad)oklady Akad. Nauk S. S. §.1R54,97, 459; (b.)

P.L. PausonJ. Am. Chem. Soc1954, 76, 2187; (c.) G.O.
Broadhead and P.L. Pausah Chem. Soc1955, 367; (d.) M.
Rosenblum, W.G. Howells, A.K. Banerjee and C. Bendeiym.
Chem. S0c1962,84, 2726.

Weber W.P. and Gokel G.WRhase Transfer Catalysis in
Organic SynthesjsSpringer Verlag, Heidelberg, NY, 1977.

J.H. Markgraf and B.Y. Chogynth. Comm1999,29, 2045.

4 R. Chinchilla, N. Galiudo and C. NajeBynthesis1999,4, 704.

Y.N. Belokon, M. Novth, V.S. Kublitski, N.S. Ikonnikov,
P.E. Krasik and V. I. MaleaVietras. Lett.,1999,40, 6105.

P. Hu, K.Q. Zhao and L.F. Zhangecheng Huaxyel998,6(4),
438.

B.H. Li, W.Y. Liu, T. Xie, G.S. Huang and Y.X. M&hin. Chem.
Lett, in press.



