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ABSTRACT

Two novel chiral ferrocene-conjugates of amino acid esters were designed
and prepared by condensation with formylFerrocene and enantiomerically
pure amino acid esters. The products were characterized by melting point
determination, rotation determination, IR, element analysis and 'H-NMR.
Esterification of amino acids using thionyl chloride results enantiomerically
pure amino acid esters(L-Phenylalanine methyl ester and L-Leucine

methylester). © 2010 Trade Sciencelnc. - INDIA

INTRODUCTION

Schiff baseand itscomplexesarewidely used in
thefieldsof biology, cataysisand materid etc. Thus,
studieson the synthes sof novel Schiff basecomplexes
and their properties and application aresignificant de-
velopment of coordination chemistry. Study of amino
acidsandtheir derivativesisanimportant direction of
development, with advantage such asanti-cancer drugs
withlow toxicity and resistance, thereforetherearrives
asgnificant work interest for the study of amino acids.
Chird ferrocene Schiff bases compoundsarevery im-
portant moleculesin many scientific areas. They have
been employed in variousfields, such asasymmetric
catdysisY, biologicd activity includingantifungd, anti-
vird and anticancer activities*4. Condderableeffort has
been directed at the design of ferrocene-conjugates
amino acidswith potentid applicationsindrugddivery
and biomedical engineering. a-aminoacids can be pro-
duced by thereductiom of imine. Itswide applicability
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providesyntheticaly useful intermediatesfor preparing
nitrogen-contai ning natural and bi oactive compounds
including amino sugar, B-amino acids, y-amino acids
and B-lactamd®4,

Inthispaper, two nove chird ferrocene-conjugates
of amino acid esterswere designed and prepared, con-
densation with formyl Ferrocene and enantiomerically
pure amino acid esters. Application of the compounds
areunder way.

RESULTSAND DISCUSSION

Synthesis, IR and NM R spectr oscopy

Two optically activeferrocene Schiff baseswere
synthesi zed by thereectionsof formylferrocenewithand
enantiomerically pureamino acid esters. The products
were characterized by melting point determination, ro-
tation determination, IR, dement andyssand *H-NMR.
The spectra and analytica datafor al theimineswere
ingood agreement with their structure. Iminefunction


mailto:zhangym.jy@gmail.com

28 Ferrocene-conjugates of amino acid esters

Shore Commumnlicgtion ==

of thecompoundswasregistered asstrong signals at
about 1620cmr in IR-spectra, aswell asat about 8.01
and 8.34ppmin*H NMR. Signdsat 3.96-4.46ppmin
H NMR spectraof compound 4 belonged toferrocene
protons.

We applied themodified general procedureto syn-
thesize compound 47, In order to removethewater in
regentsand improvereactionyidd, wemixed with 4A°
molecular sievein water separator. L-phenylalanine
methyl ester hydrochlorideand L- Leucine methylester
hydrochlorideweresynthes zed by reacting withamino
acidsinamethanol solution of thionyl chloride. Neutral -
izationwithNaHCO, solution affords L-phenylaanine
methyl ester and L- Leucine methylester.

EXPERIMENTAL

General procedure

All reactionswerecarried out under argon and moni-
tored by thin-layer chromatograph (TLC). Mdting point
(uncorrected) was measured with aX T4 melting point
apparatus. *H NM R spectrawererecorded onaVarian
EM-300 spectrometer, using CDCI, as solvent and
TMSastheinternal standard. Optica rotationswere
measured on aWZZ-3 polarimeter. Formylferrocene
wasprepared by literature methods®, mp. 122-124°C.

Synthesisi of chiral a-amino acid esters
2a: Anhydrous methanol 65mL contained ina250mL
three-neck flask, stirring and cooled to -10°C withice-
sdt bath, 7.2mL  (0.099 mol) SOCI, was slowly
L
H,N
1

COOH
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socCl,

added drop by drop(cannot exceed 0°C), when the
addition was compl ete, the wholewas cool ed under -
5-0°C about 1 hours. Then8.0g (0.076 mol) L- Phe-
nylalaninewas added, continueto tir 3hoursat room
temperaturethen reflux 2 hours. After cooling, under
Vacuum distillation remova alarge number of liquids
gave white crude solide. The crude material wasre-
crystdlized from ethanol- ether givingwhiteneedlecrys-
tal (11.3g, 83.2%). m.p.157°C-159°C, [a] ,°+ 37.5°
(C 2.0, C,H,OH). (lit. [a],*"+38.1° (C=2.0,
C,H.OH))¥. Calc. for ClOHMCI NO,: C, 55.69; H,
6.54; N, 6.49. Anal. Found: C, 55. 48 H, 6.39; N,
6.23; IR v/cnrt: 3001.85; 2963.72; 2625.84; 1754.61,
1583.69; 1491.30; 1237.23. The crystal wasdissolved
inwater, added saturated NaHCO, sol ution until pH=8,
thereaction mixturewasextracted with methylenechlo-
ride, the organiclayer waswashed withwater and dried
over anhydrous magnesium sulfate, and evaporated to
afford L-Phenyla anine methylester 2a (colorlessail).
IRdataarelistinTABLE 1.

2b: It was prepared in similar manner to that for the
preparation of 2a, staringwith L-Leucine. Thecrude
materia wasrecrystallized from ethanol-ether giving
white needle crystal (9.9g, 72.1%). mp 150-152°C,
([o] ,2+13.2 (c 2.0, H,0). (lit. [oa] ,*+13.4°(C=2.0,

TABLE 1: IR dataof Aminoacidsester compounds

IR v/cm™
-NH, C=0 CH; C-O-C
1 L-pheynylalanine methyl ester 3391.6 1741.2 1391.2 1236.2
2 L-Leucine methyl ester 3398.8 1738.9 13714 1220.3

HZNLCOOCH
R L

Entry Compounds

R

CH3OH

-0
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o =N
CHO
J: +  Fe benzene C—N‘(
- Fe COOCH
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Scheme1: Synthesisof ferrocene-conjugatesof amino acid esters
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H,0))1*. Calc. for CH, .CINO,: C, 46.28; H, 8.88;
N, 7.71,And. Found: C, 46.09; H, 8.25; N, 7.73; IR
vicm™: 2960.27; 2627.68; 1736.13; 1583.68;
1223.37. IR dataarelistinTABLE 1.

Synthesisi of ferrocene- ConjugatesAmino acids
ester compounds

The title compound was prepared according to
Scheme 1, Formylferrocene 3 (5 mmol) wasreacted in
benzeneat 80°C with L-Phenylalaninemethyl ester(L-
Leucinemethyl ester )(5 mmol) through modification of
reported procedures giving imines 4aand 4b respec-
tively. After evgporation of the solvent, bothimineswere
recrystallized from dichloromethane/petroleum ether
giving orangecrystas.
4a: 82.6%. mp 118-120°C. The IR spectrum indi-
cated the presence of the unsubstituted cyclopenta-
dienyl ring (1103.9 and 996.6cm), 1022.0
~1147.6cm* (single substituted cyclopentadienyl),
486.1cm* and 509.9cm™(v, ), 1621cm*(N=CH);
'H NMR (300MHz, CDCl,, ppm): & 8.01 (s, 1H,
N=CH), 7.25-7.14 (m, 5H, Ar-H), 4.46-4.30 (m,
4H, Cp-H), 4.17 (s, 5H, Cp-H), 4.15-4.10 (m, 1H,
N-CH), 3.72(s, 3H, OCH,)), 3.38-3.10 (m, 2H, Ar-
CH,).
4b: 75.1% mp 106-108°C. The IR spectrum indi-
cated the presence of the unsubstituted cyclopenta-
dienyl ring (1100.1 and 996.0cm), 1021.0
~1145.6cm* (single substituted cyclopentadienyl),
486.5cm* and 509.7cm™(v,., ), 1620cm*(N=CH);
'H NMR (300MHz, CDCl,, ppm): & 8.34 (s, 1H,
N=CH), 4.45-4.31 (m, 4H, Cp-H), 3.96 (s, 5H, Cp-
H), 3.72 (s, 3H, OCH,), 3.63-3.60 (d, 1H, N-CH),
2.41-2.30 (m, 2H, (CH,),CH-CH,), 1.01-0.85 (t,
6H, CH,).
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