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The paper deals with the synthesis of carboxybenzoyl carboxylic acid to synthesize some practically
important derivatives of ferrocenyl by using ecologically pure reagents. The structures and some
properties of obtained compounds have been studied. With that end in view, we used combination
reaction of ferrocenyllithium or sodiumorganometallic compounds to phthalanhydride in stoichiometric
composition. An appropriate method for wasteless and highly productive goal-oriented product

from reaction mixture has been developed.
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INTRODUCTION

We refer to aromatic acid residue containing ferrocene derivative

ferrocenyl-o-carboxybenzoyl (Fc-0-CBCA)

ferrocenebenzoic acid (Fc BA  CsHsFeCsHy— @COO){

which are widely used as a key compound for
the study and application in ferrocene
chemistry [1-3]. According to the literature,
relevant methods have been developed for
synthesis of these two types of compounds.
Presently these compounds are widely used in
treatment of different diseases, prevention of
polymer materials from ageing, ray refraction,
preparation of smoke reducing admixture
composition materials for diesel fuels [4].
Unlike the existing method in literature
for synthesizing this compound based on
ferrocenyl-o-carboxybenzoyl carboxylic acid
(Fc-0-CBCA), production of the compound
through the use of new, more profitable and

R
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ecologically pure reagents of great importance.
However, this method is notable for some
shortcomings. These are multistage synthesis
method; in some intermediate stages the
synthesis is very harmful for human organism
and envronment from ecological standpoint;
the process is multistage and prime cost of the
end product is high due to great losses; use of
special reagents to extract selectively the end
product out of reaction mixture.

In considering the above, the
development of the new synthesis method by
using simple, one-stage non-prohibited
reagents is a relevant problem.
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EXPERIMENTAL PART

. ; ; CsHsFeCsHs—C—
Synthesis of ferrocenyl-o-carboxybenzoyl carboxylic acid sHstelsts i @

Metallization of feroccene with n-BuLi
was conducted according [3] method. Thus,
the difference between existing method and
the new one is that for increasing thermal
stability of ferrocenyllithium ( mainly sodium)
the process was lapsed by adding 5-10 ml/11
TMDA-tetramethylenediamine stabilizing
reagent.

With that end in view, following the
blowing N> to 4-neck flask which is provided
with 0.5 I reflux condenser, mechanical mixer
and thermometer 0.1 mol (18.6 g) ferrocene is
added, and 220 ml heptane is added and
mixed. Then 27 ml (1.25 N) n-BuLi produced
on the basis of [5] method at N> pressure, is
added by mixing within 10 minutes at 20°C
temperature. Temperature of reaction mixture
rises up to 40°C. At this temperture, the
reaction mixture is mixed within 2-3 hours.
Then mixing is stopped and temperature is
decreased to room temperature, 1 mol (14,8 g)
phthalanhydride 1s dissolved in 150 ml
heptane, added and mixed for 20 minutes.
Colour of the solution changes from light
yellow to light blue. Mixing lasts for 1 hour.

O c-0

/
OH

During mixing the color of the reaction
mixture changes.

The compound product obtained by this
way
ferrocenyl-o-carboxybenzoyllithium (sodium)
carboxylate salt

C5H5F€C5H4—C|:|— @
0]

£=0
OLi(Na)

is hydrolized with 5% HCLThe solution
changes its color into light yellow. Surface
organic phase is separated from water phase
and vaporized. The end product of Fc-o-
CBCA with 26.7 g humidity mass is obtained.
It is dehydratized till constant mass in the
range of 30-40°C temperature. As a result, we
obtained III compound with dry mass 25.14 g
or 82% yield. Melting temperture of the
compound is Trmel= 118-119°C,
decomposition temperature is Tdecom=280°C.
Element composition of III compound fully
corresponds to CigHi1FeOs formula.

DISCUSSION OF RESULTS
To synthesize Fc-0-CBCA compound, CsHsFeCsHsLi [3] or sodium CsHsFeCsHsNa
we used interaction reaction (1) between [4] organometallic compounds with
highly reactive ferrocenyllthium phthalanhydride CgH4[-CO],O.
C /O 1.Aheptan (1)
7N 2. HCI
C5H5FeC5H4Li(Na) + O — » CsHsFeCsH4—C—
C/ ~Li(NaCl) I
I N, O Coon
I 111

(1) When the reaction is conducted in
terms of the said medium and the III end
product is obtained, just one cyclopentadienyl

substituted ferrocene derivative is formed with
40-80% yield.
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According to the research, it revealed
that at 20-40°C temperature range, intensive
mixing within 2-3 hours (1) makes it possible
to finish the combination reaction completely.
Reaction solutions are Li(Na) carboxylate
complexes to contain 4 mol water in their
molecules.

Fo-G-CaH:COOLi(Nay4H:0
0

The compounds which have Tgecom™>
140°C  (IV) and Tagecom> 160°C (V)
decomposition temperatures are obtained
practically with the same yield by processing
both IV and V carboxylate complexes with
HCl. Note that IV and V carboxylate
complexes are processed with 5% HCI and
converted into III Fc-0-CBCA compound with
80-90% yield and melting temperature
Tmett:=160-210°C.

Some structural properties of obtained
compounds have been studied by micro-
analysis, thermogravimetric, IR-spectra and
NMR 'H spectral methods. For III compound

3-5%NaOH

C5H5F€C5H4—C|:|— @
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By using (2) reaction LiOH which was
used for obtaining of IV derivative, it revealed
relatively low base properties than NaOH and
required heating of the reaction to make it
more complex and multi-stage. As a result,
the yield of greater part of IV compound is
found to make up 25-35% due to the
decomposition of ferrocene nucleus.

As for the dissolution ability of III, IV
and V compounds, III dissolves in 125 mg/l
water as an organometallic carboxylic acid
while IV and V show highly soluble ability
until the solution is saturated. When these

> C5H5F€C5H4—C|:|— @
0]

IR spectrum (KBr): vcoonon=3300-3500 sm
L ve=0=1630 sm; VcooH(c=0=1720 sm™'; for
V IR spectrum (KBr): vcoo=1660 sm';
ve=0=1580 sm™; for III NMR 'H spectrum
(CCls): dcsmaq, p=3,78-3,91 m.h.; dcsus=4,12
m.h.;0c6n4=6,24-7,18 m.h.;dcoon=4,25 m.h.

Thermogravimetric studies made it
possible to discover that during thermal
processing the IV and V carboxylate
complexes are exposed to decarboxylation
reaction in the range of 180-260°C
temperature, and then  decomposed.
Compositions of decomposed products consist,
as a rule, of ferrocene, diphenyl acetone,
biphenyl, ferrocenylmethyl carbinol and other
compound mixtures identified with the help of
liquid phase chromatography.

When  studying some  chemical
properties of III Fc-0-CBCA, it became
possible to establish that as a result of
processing the compound by (2) reaction with
3-5% NaHCOs3 sodium tetrahydrate, derivative
of V ferrocenyl-o-carboxybenzoyl carboxylic
acid is easily obtained with 90-95% yield.

)
COOH4H,0
v

compounds were kept for 1-2 days directly on
daylight, the solution blushes and then blue
deposite is formed to reveal the decomposition
of ferrocene nucleus in V compound. Thus,
both IV and V compounds can be kept in dark
in solid state for a long time.

At present I1I ferrocenyl-o-
carboxybenzoyl carboxylic acid is widely
applied for prevention iron deficiency —
anaemia disease, and it is a raw material for
mass production due to high solubility in water
IV Na-o-carboxybenzoylferrocene (ferrocero-
num) preparation.
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CHHTE3 H HCCJ/IE/JOBAHHUE ®EPPOIEHHJI-O-KAPEOKCHBEH30HJI
KAPBOHOBOH KHCJIOTBI, IIOJIYYEHHOH PEAKITHEH ITPHCOE/HHEHHA
®EPPOILIEHH/IJTHTHH (HATPHH) META/I/IOOPT AHHUYECKHX COE/IMHEHHH C
®TAJTEBBIM AHTHIPHIOM
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Unemumym Kamanuza u Heopeanuueckou Xumuu umenu axao.M.Haeueea HAHA
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Cmambs nocesujena cunmesy KapooxcubeH30un KapooHo8oU KUCLIOMbL ¢ UCNOIb308AHUEM IKOIOSUYECKU
YUCMBIX peazenmos 0Jisl NOYYeHUs: pada NPoU3BOOHbIX (heppoyena, UMEIOuUX NPaKmuiecKoe 3HaveHue.
Bouiu  uccredosanvt cmpykmypvl u HeKOmopvle CE0UCBA NOAYYEHHBIX COeOUuHeHuu. Jlis 9moeo
UCHONBL306AHBI  PeaKyuU NPUCOCOUHEHUSI MEMAII00PLAHUYECKUX COCOUHEHUL CIMEXUOMEempUYecKo2o
nopaoKa, MaxKux Kax eppoyenuinumull uiu Hampui ¢ gmanegoim aneuopuoom. bvin  pazpaboman
coomeemcmayowull Memood 0 0e30mMX00H020 U 6bICOKONPOOYKMUBHO20 HOLYUEHUS] YeNe8020
npooyKma u3 peakyuoHHoU cmecu.

Knrouesvle cnoea: peppoyen, Geppoyenun-o-kapbokcuben3ounr kapOoHosas Kucioma, @manesulil
anauopuo, GeppoyeHuUITUMmuL(Hamputl) Memanloop2aHudecKue coOeOUHeHUs.

FERROSENIL-O-KARBOKSIBENZOIL KARBON TURSUSUNUN FERROSENILLITIUM
(NATRIUM) METALUZVI BIRLOSMOLORININ FTALANHIDRIDO BIRLOSMOSI REAKSIYASI
OSASINDA SINTEZI VO TODQIQI
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Mbaqgals ferrosenin praktiki ahamiyyat kasb edon bir sira toromalorinin sintezi iigtin karboksibenzoil
karbon tursusunun ekoloji tomiz reagentlordon istifado etmokls sintezina hasr edilmisdir. Alnan
birlagmalorin qurulus va bazi xasso xiisusiyyatlori tadqiq edilmisdir. Bunun iiciin ferrosenillitium va ya
natriummetaliizvi birlagmalorinin stexiometrik tortibda ftalanhidrido birlogsmasi reaksiyasindan istifado
edilmisdir. Magsadli mahsulun reaksiya qarisigindan itkisiz va yiiksak ¢iximla alda olunmasi iigiin
miivafiq metod iglonib hazirlanmigdr.

Acar sozlar: ferrosen, ferrosenil-o-karboksibenzoil karbon tursusu, ftal anhidridi, ferrosenillitium
(natrium) metaliizvi birlagsmalori.
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