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Abstract: The isolation and characterization of an Oxime from n-Hexane extract of Azadirachta indica (Neem)
leaves was done, using Urea and Thiourea adduction and Gas Chromatography Mass Spectroscopy techniques.
The isolation was really accidental because in the analysis, the medium in which Oxime was isolated was
supposed to be a waste, it could have been discarded and thrown away. Through curiosity the medium was
evaluated for organic components in the medium. The analysis that followed using this medium now showed
the presence of an Oxime. The analysis involved the dissolution of the crystal of the Thiourea adduct in distill
water, followed by solvent extraction of the component with n-Hexane. This resulted in obtaining two
immiscible solvents, n-Hexane and water. The upper layer solvent which is n-Hexane contains the Thiourea
adduct while the water is supposed to contain nothing and supposed to be a waste. The two immiscible solvents
were now poured into a separating funnel and were shaken vigoursly and allowed to stand. The Oxime was
found in distil water which was separated with separating funnel. This accidental evaluation is a novel
contribution to knowledge.
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1. Introduction Oximes are potent antifungal and
antimicrobial agents against human

Oximes pathogens.[Micheal H. et al, 2002]. Oxime a
bioactive compound, possesses antibacterial,

,OH ,OH anticancer and antitumor activities.[Rahdary A.A.

N N etal,, 2012]
' Urea and Thiourea Adduction Technique was
/Lk )—L used for separation of n-alkanes, isoalkanes and
R H R R' cycloalkanes from the n-Hexane extract of Neem

leaves. As a complementary technique it pinpointed
co-eluting peaks of the isolates as Urea adducts and

a Id OXi me ketax | me Thiourea adducts respectively.

2. Material and Methods

500grams of fresh leaves of Azadirachta
indica A. Juss were sourced from the National
Research Institute for Chemical Technology, Zaria
Kaduna State, Nigeria. Leaves were washed and
dried at 30°C in an oven and ground to powder
with an electric blender. Powdered leaves were
extracted with n-Hexane for 4 days, filtered and
dried to constant weight. Urea and Thiourea
adduction was carried out with fraction 1 of
Column Chromatography of the n-Hexane extract
of the Neem leaves as given. Urea and Thiourea
Adduction is a micro analytical technique used for
isolating n-alkanes, isoalkane and cycloalkanes
from a natural medium may it be petroleum
products or others. 22mg of the dried n-Hexane
fraction 1 of Column Chromatography was
dissolved in the n-Hexane. To this solution,
gradually a saturated solution of Urea in acetone

Oximes are usually generated by the reaction
of “hydroxylamine” and “aldehydes” or “ketones’’.
The term oxime dates back to 19" century, a
portmanteau of the words oxygen and
imide.[Victor M. et al.,].

An Oxime is a chemical compound belonging
to the “imines” with the general

Formula:

R1R2C=NOH, where R1 is an organic side
chain and R2 may be hydrogen, forming an
Aldoxime or another organic group forming
Ketoxime.

O - substituted Oxime form closely related
family of compounds.

Generally oximes exist as colorless crystals,
soluable in water though poorly and are used for
identification of aldehydes and ketones.
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was added till a crystalline precipitate was
obtained. The precipitated solution was filtered and
precipitate was washed with n-Hexane and dried.
The precipitate was dissolved in little distil water
and and the aqueous solution was extracted with n-
Hexane in a separating funnel for determination of
n-alkanes. The crystalline precipitate was further
dried and dissolved in little benzene and to this was
added a saturated solution of Thiourea in methanol
by v/v 1:1. The resulting solution was left for four
days for crystal formation. The crystal were washed
with benzene and dissolved in little distil water.
The aqueous solution is now extracted with n-
Hexane for determination of isoalkanes. The
aqueous solution was bioassayed against Candida
albicans and zones of inhibition recorded. The
analysis involved the dissolution of the crystal of
the Thiourea adduct in distill water, followed by
solvent extraction of the component with n-
Hexane. This resulted in obtaining two immiscible
solvents, n-Hexane and water. The upper layer
solvent which is n-Hexane contains the Thiourea
adduct while the water is supposed to contain
nothing and supposed to be a waste. The two
immiscible solvents were now poured into a
separating funnel and were shaken vigoursly and
allowed to stand. The Oxime was found in distill
water which was separated with a separating
funnel.

For Gas Chromatography and Mass
Spectroscopy analysis 1l of the aqueous solution
of the was injected in the injection port. GC/MS of

the Urea and Thiourea adducts and non adducts
fractions were carried out wusing Agilent
Technologies 7890A GC System. The detector was
Agilent Technologies 5975C inert MSD with
Triple-axis Detector, with (polysiloxanes) column
30m x 0.25m fused -capillary silica tubing.
Software adopted to handle mass spectra and
chromatograms was National Institute of Standard
and Technology MS. 2005 Library.

The temperature protocol for GC/MS
detection was as follows: Injection port temperature
200°C and Helium flow rate was lml/min. Oven
temperature was programmed from 50°C with an
increase of 8°C/min to 300°C and this temperature
was held for 9 minutes. The ionization voltage was
70ev. The sample was injected in splitless mode
and spectral scan range was set at 45-500(MHZ).
The GC/MS characterized the isolates of the n-
Hexane extract of Azadirachta indica in Urea and
Thiourea adduction fractions.

The fragmentation pattern of the mass spectra
were compared (Head to tail) with those of the
known compounds stored in the NIST Library.
Total GC running time was 36mins.

3. Results

Gas Chromatogram and Mass spectra result
from analysis of aqueous layer of Thiourea adduct
obtained from separating funnel, separating two
immiscible solvents n-Hexane and distill water are
given in Table 1., Chart 1., Figure 1 and 2., Table
2,. and Plate 1. respectively.

Table 1. Thiourea adduction of CC F1 as shown by GC/MS

S/N Fraction

GC Rt of Phthalate

Remarks

1. Thiourea adduct 4.806

Single peak

Chart: 1. Results of Urea and Thiourea Adduction

Extract
CCF1

Urea adduction

adduct

(n-alkanes)

|
Non-adduct| Filtrate

(a single Phthalate/ low peak. 27.025)

Thiourea adduction

adduct

Hexane Layer |

Thiourea
Non-adduct

Benzene filtrate

(19.537, 20.713 and 27.013)

1 .
| Aqueous Layer

|Phthalates|

| Oxime

And low concentration, low
carbon number n-alkanes

Chart 1 shows the Oxime and other isolates which resulted from this micro-analytical technique. The Phthalate’s
findings have already been published.
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Table 2. Bioassay of n-Hexane fraction 1 of Column Chromatography with Candida albicans

S/N SOLVENT SYSTEM Column Chromatography Zone of inhibition (mm)
Fraction
1. 100% n-Hexane (CCF1) 25
Petri dish diameter = 10cms. Positive control, Antifungal Drug Fluconazol 2mg/ml

Plate 1. Inhibition zone of Candida albicans with Column Chromatography Fraction 1

P1 1. Fraction 1 (100% n-Hexane)
of Column Chromatography of Neem Leaves
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4. Discussions

In the chromatogram of aqueous layer of
Thiourea Adduct, one can see a distinct single peak
of oxime at Rt. 4.806 mins. The mass spectra of the
oxime shows base peak at 133 and molecular ion
151. if we can recall during GC/MS process, the
ion source chamber fragments the fast moving
molecules and each fragment bear characteristics
of the molecules from which it fragments. The MS
detector reads these fragments and produces the
mass spectra which is matched in head to tail
manner with the compounds present in NIST
Library. It is obvious that the aqueous layer of the
Thiourea Adduct was not empty as shown by their
respective chromatograms and mass spectra and
contained oxime. We bioassayed water and have
zone of inhibition 25mm as shown in Table 2.

This is oxime from aqueous layer it was
adducted in Thiourea and not extracted when
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separated with separating funnel and stayed in
aqueous layer and therefore it is a novel compound
in the Neem leaves and an addition to knowledge.
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