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ABSTRACT

X substituted anilines (X=3-NO, 4-NO, 2- Me, 3-Me and 4-Me) have been
shown to act as nucleophilesto the organometallic cation [ (Fe(CO), (1-5-7 -
2-MeOCH,)] BF,and [(F&(CO), (1-5-n-C.-H.)] BF, Thispaper presentsthe
nucleophilic addition of the substituted anilines to the dienyl ring of the
organometallic complex to give new anilinocyclohexa-1,3-diene iron
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tricarbonyl complexes. The reaction which takes place at room temperature

gives Products which were isolated and characterized.
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INTRODUCTION

Organometallic cation [(Fe (CO) , (1-5- n -2-
MeOC H,)] BF4and[(Fe(CO), (1-5-n-CH,)] BF,
have been reported intheliteraturd*®. Thekineticsand
mechanisms of these reactions has been a subject of
extensive study of recent.>5&13

Thenucleophilic addition of theseorganometalics
havelead the synthesis of novel organometallic com-
pound of thetype[C H,NHX-C H Y (Fe(CO) ],**
21'Y=H or 2-MeO.

Thispaper presentsthe synthes sand characteriza-
tion of novel Tricarbonyl (1-4-n-5-exo-N-
anilinocyclohexa-1, 3-diene) iron. The Nove organo-
metd licsweresynthesized by reacting anilinesand se-
lected anilinederivativeswith[(1-5-n-CH.Y) Fe(CO)
.| BF, a roomtemperaturetogiveX CH,NH-C H.Y
Fe (CO) .. Thereaction is represented in Scheme 1
below.

The complexes synthesized were characterized
using micro analytical method, infra-red and *H.n.m.r.
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Scheme 1

it wasfound that, they conform to those earlier re-
portedinliteraturd%, Theimplicationsof these syn-
thetic route can not be over-stretched particularly
when it bornin mind that, organic or Natural prod-
uct of interest could be synthesized using thisroute
by treating the resulting organometal lic with appro-
priate oxidizing agent such astrimethylamine oxide
in benzene. Such Organics may be of immense me-
dicind vaue.



ICAIJ, 4(4) December 2009

I.A.Adgjoro et al.

173

EXPERIMENTAL

The Organometallic compound [(1-5-n -CH.Y
(F&(CO),]BF, (Y=H, 2MeQO) were synthesized using
published procedure™ and recrystallized from hot wa-
ter .theanilineswere purchased (BDH or Aldrich) in
thepurest grade avail able, theliquid samplewerefreshly
distilled beforeuse. Acetonitrilewasdistilledin bulk
and magnes um sul phate added to removetracesof water
before use. 0.15mmol of the[(1-5- n -
C.H,Y (F(CO),| BF, organometallic compound was
dissolvedin 5cme of acetonitrile. 1.5mmol of theaniline
and aniline derivativesweredissolved in 5cm? of ac-
etonitrile, and all dissolutionsweredoneat roomtem-
perature. Thetwo solutionswere mixed in 50ml bea-
ker whilestirring continuoudly.

The mixture was alowed to react at room tem-
peraturefor 30 minutes. The mixturewas shakenwith
20cm? of diethylether /water (50/50: vol/val) in sepa-
ratingfunnd and ether layer transferredintoacleandried
round bottom flask.

PRODUCTSISOLATIONAND
CHARACTERIZATION

Rotary evaporation of the ether extract under re-
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Scheme2: Structureof tricarbonyl (1-4-,  -5-Exo-N-anilino)
2- methoxycyclohexa-1, 3-dieneiron complexes.

TABLE 1: Natureof compound, infra-red spectradata and
microanalytical datafor tricarbonyl (1-4-,m -5-Exo-N-anilino)
2- methoxycyclohexa-1, 3-dieneiron complexes

|.RVco MICROANALYSIS

NATURE OF

-1

STRUCTURE  ~GvioqUunD Y (HIem Foucr;d (Calculﬁted)
3-NO2 Orange crystalline 2045,1970  50.36 351
solid (3450) (50.6) (3.40)
4-NO2 Orange crystalline 2045,1970  50.35 3.45
solid (3450) (50.6) (3.40)
2-Me Brown oil 2045,1970 59.31 4.63
(3450) (59.1 (4.65)
3Me Brown oil 2045,1970 58.70 4.70
(3450) (59.1) (4.65)
4-Me Brown oil 2045,1970 59.40 4.50
(3450) (59.1) (4.65)

—= Fyll Peper

duced pressureafforded orange crystdlinesolid/ brown
oil ingoodyield. Detailsof theinfra-red spectrumin
potassi um bromidedi sc, microand ytica measurement
and proton nuclear magneti ¢ resonance spectroscopy
areshowninthe TABLE below.
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Scheme3: Sructureof tricar bonyl (1-4- n-5-Exo-N-anilino)
cyclohexa-1, 3-dieneiron complexes

TABLE 2: Natureof compound, infra-red spectradata and
microanalytical datafor tricar bonyl (1-4- n-5-Exo-N-anilino)
cyclohexa-1, 3-dieneiron complexes

| RVco MICROANALYSIS

NATURE OF -1 Found (Calculated

STRUCTURE ~ovioounD Ve - ( . )
., 20451970 486 3.95
3-NO2 Orange solid (3450) (48.1) (3.74)
., 20451970 479 3.87
4-NO2 Yellow solid (3450) (48.1) (3.74)
2-Me Brown oil 20451970  46.2 5.34
(3450)  (455)  (4.96)
3-Me Brown oil 2045,1970 44.94 5.08
(3450)  (455)  (4.96)
AMe Brown oil 2045,1970 45.86 5.16
(3450) (45.5) (4.96)

TABLE 3: ™H.n.m.r spectradatafor newtricarbonyl (1, 4-n-5-
Exo-N anilino 2-methoxycyclohexa-1, 3-dieneiron complexes
in D -acetone.

CHEMICAL RELATIVE

X PROTONS MULTIPLICITY

SHIFT INTENSITY
HL4 7.20 2 m
H® 5.05 1 m
H® 5.20 1 m
3-NO, H® 7.60 1 m
HE 8.10 1 m
CHs 6.80 3 s
Har 3.0-3.70
HL 4 7.20 2 m
H3 5.00 1 m
H® 5.15 1 m
HE 8.70 1 m
4-NO, :
HE 8.55 1 m
OCHs 6.80 3 s
2.60 2 d
Aromatic protons
3.80 2 m
Continued
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CHEMICAL RELATIVE

X PROTONS SHIFT  INTENS/TY MULTIPLICITY
HY 4 7.15 2 m
H3 5.05 1 m
H® 5.30 1 m
oM H® 7.80 1 m
-Me
inds. HE 8.25 1 m
Acetonitrile

OCH;3 6.85 3 s

CHs 8.40 3
Har 3.30-4.10 2 m
N-H 6.0 1 b
HY4 7.20 2 m
H3 5.06 1 m
H® 5.19 1 m
HE 7.50 1 m
H® 8.20 1 m
3-Me OCHg3 6.74 3 S
CHs 8.32 3 s
Har 3.48 1 s
Har 3.62 1 t
Har 415 2 d
N-H 5.90 1 b
H4 6.85 2 m
H3 4.30 1 m
H*> 4.90 1 m
H® 7.40 1 m
HE 8.30 1 m

4-Me

OCHs 6.20 3 s
CHs 7.45 3 s
Aromatic 1.60 2 d
pl’OtOf‘IS 250 2 d
N-H 5.60 1 b

RESULTSAND DISCUSSION

The productsisolated from the reactions of com-
plex (Scheme 2) with 3—nitroaniline, 4-nitroaniline, 2-
methylaniline, 3-methylanilineand 4-methylanilineare
al air stableyellow solid/ yellow oils. Their I.r spectra
wererunin KBr discwithin therange 2500 and 800cm.
These productsshowed intenseand sharp V (co) bands
inacetonitrileat 2045 and 1970cm* aswel | asabroad
andwesk (V) bandinnujol mull at ca3400cm*. Their
gabilityinair dlowed further characterization of al the
products by *H.n.m.r spectroscopy.

Their *H.n.m.r spectraaswell asthe position of the
I.r. V(co) bands are characteristic of tricarbonyl (1-4-
n -5-exo- N-anilino-2-methoxycyclohexa-1,3-
diene)iron derivatives, thesefeasturesarevery smilar to
thosereported for awidevariety 1,3-diene-anilinede-
rivativesinvolving exo-addition at thedienyl ring of or-
ganometallics of typein Scheme 2, for examplethe
'H.n.m.r spectrum of 3-methylanilino complexind,
acetone showed overlapping multiplets characteristic
of theinner (H®) and the outer (H*and H*) -diene pro-
tons at 5.06t and 7.20r respectively. The H® (endo)
and H® (exo) methylene protons appear at 7.50t and
8. 20t whilethe H® (endo) proton adjacent to the N-
methylanilinoisshifted downfieldto 5.19t. Thebroad
resonance at Ca5.90t isassigned to the—NH proton
since addition D,0 deuterium Oxide) lead to the disap-
pearance of thissignal indicating the replacement of
hydrogen with deuteriumto form—ND inthecomplex.
Themultiplet at 3.48r, triplet at 3.62t and doubl et (in-
tensity of 2) at 4.15t areall assigned to thearomatic
protons.

Thesinglet (intensity of 3 in each case) at 6.74t
and 8.32 are assigned to the OCH,, and CH, protons
respectively. Theaboveass gnmentsunequivocaly con-
firmthestructureof 3-methylanilino (Cyclohexa-1, 3-
diene) irontricarbonyl. Similar featureswere clearly
demonstrated by other products.

TheH.n.m.r. spectraof the 3-nitroanilino and 2-
methylanilino derivativesarereproduced in Figures 1
and 2, the microanal ytical measurements carried out
for these 1, 3,-diene-anilino products are shown in
TABLE 1and 2.

CONCLUSION

We have succeeded in synthesi zing ten new orga
nometallicsresulting from the addition of anilinestothe
complexes (1-5-n-dienyl) BF4 Dienyl=C.H.or 2-
MeOC_H, inacetonitrile.

Thiswork hasclearly demonstrated the gpplication
of organometdlictothe synthessof nove co-ordinated
organicsand the ease (room temperatureand pressure)
with which the products could be prepared. The syn-
thetic utility of thesereactions cannot be over-empha-
gzed hereparticularly whenitisborneinmind that careful
treatment of these productswith appropriate oxidizing
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agent such asMe,NOin benzeneleadstothecleavage
of theiron tricarbony! unit, thusaffording novel 1.3-
dienesubstituted organics. Careful selection of reacting
nucleophilessuch as f-carbolines?2 or other naturd
products of interest would no doubt afford new drugs
of medicind interest.

Har Har Har
. Hy By
N A
o e e
% &

Figure 1 : Proton n.m.r. spectrum of 1,4-n-2 methoxy
cyclohexa-1,3-diene, 3-nitroanilinoiron tricarbonyl.
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Figure2: Proton nmr spectrum of 1,4-n-2-methoxy cyclohexa-
1-3-diene-3methylanilinoiron tricar bonyl
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Figure3: Infra-red spectrum of 1,4-n-2 methoxy cyclohexa-
1-3-diene, 3-nitroanilinoiron tricarbonyl.
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