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Abstract

A short procedure for preparation of {4-[17-(1,5-Dimethyl-hexyl)-10,13-dimethyl-
hexadecahydro-cyclopenta[a]phenanthren-3-yloxy] —but -2-ynylamino }-acetaldehyde)(3)
from reaction of terminal acetylene with N-(diphenylmethylene) glycinates (2) is described.
The reaction of terminal acetylene with compound (2) promoted by amino acid gave the
dehydroamino acids containing secondary amine in good yield with aldehyde in presence of
CuCl via microwave technique according to Mannich reaction .The compound(2) was
prepared by refluxing cholesterol with propargyl bromide in dilute ethanolic potassium
hydroxide solution at 70 °C .All compounds were characterized by means of their FT.IR

spectra data and melting points.

Key words: Mannich reaction , Terminal acetylene , Sx2 mechanism, cholesterol.

(1) ischolesterol:17-(1,5-Dimethyl-hexyl)-10,13-dimethyl-,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetra -decahydro-1H-cyclo penta[a]phenanthren-3-ol.

(2) is 17-(1,5-Dimethyl-hexyl)-10,13-dimethyl-3-prop-2-ynyloxy-hexadecahydro—cyclopenta
[a] phena -nthrene.

(3) is{4-[17-(1,5-Dimethyl-hexyl)-10,13-dimethyl-hexadecahydro-cyclopenta[a]phenanthren-
3-yloxy]-but-2-ynylamino }-acetaldehyde.

Vol: 10 No:3, July 2014 29 ISSN: 2222-8373



DIYALA JOURNAL FOR PURE SCIENCES

Preparation and Characterization of Amino Acetylene Derivative

by Mannich Reaction .
TAREQ .A. MANDEEL , MANAF.A. GUMA

ibe Joliy (Aliul (Al (Fidia il jpudant

dray aall 2 dilla — Jaaia dlad) 22 Gtk
Y als sl AS L clial) o

ALadAl)

e FE 17-4 ) 58 ol oS oall ¢ Sua s 3 pealitie 43 jhay Sl el Bidie juiaad Giadl 1 B o
O S ye Jelily juan o3l (3)( 0l soilad Al culed — jde cuhi dfie S 213 — 10 — ol
enad V) 5y e ey Al (el mela) eSS e (6m S 50) Jy il Sl ga pumaal) 3L
S e asS din Jls ) das e JaS 5 puell Ao sana pBse (e Joyiud S Jeliy Rl i) oS )
Yl S el Jeldi 565 ¢ 270 (8 (A asalind) 2S5 50 3 5m g Js i S dmaaty D5 o )
G At ey GLS Al et o5 s Sl Ay File Jelily SN2 ASilSaa (eSSl a0
el Aana 2S5e s Rl Cilall Fillae Al il odg] A aen Ciola Cim leeai¥l Ll el eall
paailly

s i S ¢ SN2 AilSue, (8 5k (i, geile Jelis ANl calalsl)

Introduction

Aryl alkyneamines are important compounds for medicinal chemistry[1], The most
important and widely used aminoalkylation of CH-acidic compounds is the Mannich
reaction[2] . The Mannich Reaction has been suggested in many biosynthetic pathways,
especially for alkaloids Mannich [3].The most active uses as Anticholinergic Agents[4] ,
Hypertensive Agents [S] , CNS Stimulant Agents[6], Antispasmodic Agents ,Local
Anesthetic and Anticancer Agents[7]. Mannich type reactions are among the most important
carbon-carbon bond forming reactions an organic preparation [8]. They provide amino
carbonyl compounds which are important synthetic intermediates for various pharmaceuticals
and natural products [9,10] and can be readily converted to derivatives that possess useful

applications in paint and polymer chemistry, plant protection, and particularly medicine and
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the pharmaceutical industry [11] . By this wide applicability, unlike the parent aldol reaction,
modern asymmetric Mannich-type reactions have emerged only in the pre mentioned fields.
These reaction typically involve the addition of preformed enolate equivalents to preformed
imines, and both are stoichiometric[12].

The diffusion of the Mannich reaction has been fueled by the ubiquitous nature of nitrogen
containing compounds in drugs and natural products [13]. In 1933 Mannich and Charg tested
alkyne compound by reaction of phenyl acetone with formaldehyde presence of secondary
amine via using dioxane at (100 °C )[14]. An important Catalyst that used in Mannich
reaction was copperous and its salts [15]. The general reaction of Mannich was shown

(eq...1) [16] ; The mechanical reaction was found in tow media ,acid and base media .
R

- /;CHZ’N: eq...(1)
R R

R

R/\Q_FH)&H*—R/

Experimental

Materials and Procedures :

Chemicals and reagents: All the reagents and solvents was purchased ; cholesterol, glycine ,
Ethanol ( absolute), sodium hydroxide , CuCl , Dioxane , Diethyl ether , formaldehyde and
Propargyl bromide from Flulka Co. All solvents were purified prior to use according to
standard literature methods[17].

Instrumentation: The products were characterized by FT-IR spectra were recorded on
infrared FTIR Nicoletir 100 — spectrophotometer, And Melting points were obtained from a
an electric heated block apparatus (Gallen Kamp.).

A: Preparation of terminal acetylene ;( 17-(1,5-Dimethyl-hexyl)-10,13-dimethyl-3-prop-2-
ynyloxy-hexadecahydro-cyclopenta[a]phenanthrene): Cholesterol ~ was  reacted with
unsaturated alkyl halide (RX) by substitution reaction via Sx2 mechanism to produce a

terminal acetylene . as shown in scheme-1.
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General Procedure[17] : Three-neck round bottomed flask equipped with a reflux condenser,
dropping funnel and thermometer ; (3g, 0.007 mmol) of cholesterol was dissolved in (25ml
alcohol) and stirred for 15 minutes, A ( 2ml, 0.016 mmol) of Propargyl bromide was then
added drop-wise to the well stirred reaction mixture. The which was heated to 60-70 °C fore
2.5 hour. The Reaction was stopped and the mixture was cooled to room temperature. An Ice
water was added to the reaction mixture and the crude product was extracted twice by
ethylene dichloride. The organic layer was evaporated and crystals product was obtained.

Crystals was dried by an oven for 2 hour at (50 °C) .

B: Preparation of Mannich reaction from acetylene(2):

(17-(1,5-Dimethyl-hexyl)-10,13-dimethyl-3-prop-2-ynyloxy-hexadecahydro-cyclopenta [a]
phena -nthrene) (0.5 gm ) was reacted with (0.006mol) of formaldehyde and (0.006 mol)
(glycine) as an amine in presence of (0.2 g)CuCl as catalyst in (20 ml) of dioxane by
Microwave technique for 5 minute. The product was extracted by ethanol. The organic layer
was evaporated and crystals product was obtained. Crystals was dried by an oven for 2 hour

at (50 C° . and the reaction can be shown in schemes -1,2.

RESULTS AND DISCUSSION:

A :Preparation of the Terminated acetylene(2):

Terminated acetylene wes Prepared getting 100 % yield using cholesterol as bio compound
and propargyl bromide in the presence of alcoholic potassium hydroxide. The mechanism of
reaction Shown in Scheme. (2).The reaction was concluded to occoure via Sx2 mechanism.
Terminal alkyne was Prepared by condensing cholesterol with propargyl bromide in dilute
ethanolic potassium hydroxide solution at 70°C according to neuochlophile substitution

reaction.

Characterization of the Terminated acetylene(2):
Melting point (119-121°C). The FT.IR [19,20] for the Terminated acetylene gives bands
(fig-1) in : 1431cm™ for a R-O-R, and 2371 cm™! for C=C stretch; 2868 cm! that signify C-H
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stretch , C-H Cyclic in 3086 cm'; 3436 cm™ for =C-H hydrogen of alkyne, 1463 cm™ C=C
stretch for cholesterol crude, peak of OH for the first compound couldn't found in 3624 cm’

18].

B :Preparation of (3) an amino acetylene derivative by Mannich reaction :

This is nucleophils addition reaction of an aldehyde to a secondary amine to produce a
Schiff base by protonation and elimination of a water molecule. The addition of a carbanaion
called the Mannich base. The Mannich base formed can readily eliminate the secondary
amine to give the synthetic usefulness of the reaction[19].

The exact mechanism of the reaction is not known with certainty. It has been suggested that
the reaction may involve the intermediate formation of a methyloiamine , which was under
the influence of acids. That is converted to a reactive methylene-ammonium salt. The latter
condenses either with the ketone itself , or with the enol form of the ketone; that was formed

catalytically by the acid present[20].

Characterization of the Mannich derivative (3):

Melting point was recorded for the synthetic Mannich derivative it was (140-142°C. The
FT.IR shown in (fig-2) : the new groups of amine was found in 3351-3448 cm™! for NH, .C-
H for aldehyde group was converted from carboxylic acid via catalyst .another groups found
as similar as to (fig-1) , but =C-H hydrogen of alkyne was disappeared , and the reaction can

be shown in
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Scheme (1): Reaction of cholesterol with propargyl bromide .
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Scheme (1): The reaction of compound(2) with glycine and formaldehyde .
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Scheme (3): The mechanism of Preparation of cholesterol with propargyl bromide and

reaction of compound(2) with glycine and formaldehyde.

CONCLUSIONS

The acetylenic compounds are very easy to use glycine as an amino acids ( secondary

amine) for reaction with an aldehyde in presence of CuCl via microwave technique according

to Mannich reaction getting good yield . and the products may be used as a medical

compounds in future.

Vol: 10 No:3, July 2014 35 ISSN: 2222-8373



DIYALA JOURNAL FOR PURE SCIENCES

Preparation and Characterization of Amino Acetylene Derivative

by Mannich Reaction .
TAREQ .A. MANDEEL , MANAF.A. GUMA

Y Transmittance
5 &
g
mm(
e
ot

3600 3600 3400 3200 3000 2800 2600 2400 2200 2000 1600 1600 1400 1200 1000 BOD 600
)

Fig.1. FT-IR spectra of terminated acetylene prepared using the KBr-disc method.
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Fig.2. FT-IR spectra of amino acetylene derivative prepared by Mannich reaction

using the KBr-disc method.
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