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Hydroxylation of II with osmium tetroxide,’ CH, CH, CO.H

periodate oxidation of the oily diol, and treatment H~C~C02H —s H—C—\ H, «<— H— C~’\TH2

with Girard’s reagent P gave 4-(3,4-dimethoxy-

phenyl)-3-methyl-2-butanone (III), isolated as the CH,C:H, CH,CJH; CH,CH,

semicarbazone (759, yield from II), m.p. 158.7- v VI VII

159.3°, [a]® —48.0° (chloroform) (Found: C,
60.05; H, 7.57; N, 15.08). (+)-3,4-Dimethoxy-a-
methylhydrocinnamic acid (IV), b.p.o.u 130° (bath
temperature), [a]h +27.5° (chloroform) (Found:
C, 63.84; H, 7.16), obtained by resolving the race-
mate? with quinine, was converted with oxalyl
chloride to the chloride, b.p.o.oi5 90° (bath tempera-
ture), [a]2 420.5° (benzene), which with ethereal
methylmagnesium bromide at —74° afforded the
optical antipode of III, again isolated as the semi-
carbazone (17% yield?), m.p. 156.5~157.5°, [a]}
+46.7° (chloroform).

1CHAr
g(l.[]CHg COCH,8
H—E—CHS H—C~CH,
CHAr CH,Ar
T 11
CH,
H—C—COH Ar = 5,/-(MeOkCilTs
CHAr
v

IV and (+)-a-methylhydrocinnamic acid (V),
[a]lp +27.7° (chloroform),® have identical rota-
tions; hence they most certainly!! belong to the
same configurational series. Curtius degradation of
Vit gave (+)-a-methyiphenethylamine (VI), iden-
tical in rotatory sign with the product obtained from
p-phenylalanine (VII) by Karrer and Ehrhardt.!®
It follows that II possesses the p-configuration and
that Iis 1D, 21, 3p, 4D.1¢ These findings also indicate
the absolute configurations of other lignans, inso-
far as they have been previously correlated® ' with
IorIl.
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Ortho Substitution Type of Rearrangement
with Quaternary Ammonium Ions of

Dicyclopentadienyliron by Potassium Amide’

Sir:

We have simulated the oriho substitution type of
rearrangement of the benzyltrimethylammonium
ion? with the ferrocenyltrimethylammonium ion?®
(I) which gave the 2-methyl derivative (II)., This
appears to be the first example of an aromatic
nucleophylic type of reaction with such an iron
compound.

CH,N(CHy),
CH,N(CHa)s Q
KNH:
hq NH, !

Quaternary ammonium ion I (as the iodide)

gave, with potassium amide in liquid ammonia
(two hours), a 609, yield of tertiary amine 11, b.p.

(1) This work was supported by the Office of Ordnance
Research, U. 8. Army.

(2) S. W. Kantor and C. R. Hauser, J.
73, 4122 (1951).

(3) The more common electrophilic aromatic character of
ferrocene has been noted by Woodward, Rosenblum, and
Whiting, J. Am. Chem. Soc., 74, 3458 (1952).

Am. Chem. Soc.,



MARCH 1956 COMMUNICATIONS 383
CH:N(CHs):
. 1. CH,COOH CH,I
Fe + HCHO + HN(CHj). 2 NaOm Fe
I11 v

101-103° at 0.3 mm. Anal.* Cale’d for CiHyoFeN:
C, 65.38; H, 7.45; N, 5.45. Found: C, 65.16; H,
7.40; N, 5.74. The picrate (green-yellow plates)
melted at 179-180° dec. Anal.t Cale’d for CoHas-
FeN,O;: C, 49.40; H, 4.56; N, 11.52; Fe, 11.49.
Found: C, 49.48; H, 4.55; N, 11.48; Fe, 11.62.

The starting point for the present work was fer-
rocene (III) (dicyclopentadienyliron)® which was
converted to tertiary amine (IV) essentially as de-
scribed by Schmidle and Mansfield® for the corre-
sponding reaction with methylstyrene.

Tertiary amine (IV), b.p. 91-92° at 0.45 mm.,

(4) Analysis by Galbraith Laboratories, Knoxville,
Tennessee.

(5) We are indebted to Dr. R. L. Pruett of Linde Air
Produects, Tonawanda, N. Y., for a generous sample of this
compound.

(6) C. J. Schmidle and R. C. Mansfield, J. Am. Chem.
Soe., 77, 4636 (1955).

was obtained in 519 yield. Anal.* Cale’d for Ci;Hr-
FeN: C, 64.22; H, 7.05; N, 5.76. Found: C, 64.46;
H, 6.83; N, 5.85. The picrate (red needles) melted
at 162-163° dec. Anal.t Cale'd for CyHayFeN,Or:
C, 48.32; H, 4.27; N, 11.86; Fe, 11.83. Found: C,
48.22; H,4.51; N, 11.81; Fe, 11.57.

Tertiary amine (IV) was methylated with methyl
iodide to give in 959, yield the quaternaryammonium
jodide of I (yellow crystals), which decomposed
slowly at 220°. Anal.* Cale’d for CuHyFeIN: C,
43.66; H, 5.24; N, 3.64; Fe, 14.50. Found: C,
43.50; H, 5.26; N, 3.76; Fe, 14.24.

A more complete study of these and related reac-
tions is being carried out.
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