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ABSTRACT

p- Brono- a, 4' - nor phol i nobenzam doxi me (Br - NMBA)
has been found to have sone activity against

St aphyl ococcus aureus. No appreciable activity,

agai nst psuedonpbnas aerugi nosa and Escherichia coli

was observed.

The reaction of s-alkyl quaternary salts(4) wth
nonosodi um salts of sonme active nethyl ene conpounds
at low tenperatures led, in sone cases, to the isolation

of the condensation products.
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CHAPTER__ONE

- - v

1,00 - ATM

———

The purpose of carrying out this study was to:

(a) synthesize structurally modified
(halogenated) amidoximes, in order
to subject them to Pharmacological and

Microbiological screening, and

(b) react some S-alkyl quaternary salts with
active methylene compounds and use
analytical and spectroécopic tools to
establish the structures of any products

isolated,

1.1 _ INTRODUCTION

The parent compounds for synthesising both the
halogenated amidoximes for screening and the S-alkyl
quaternary salts used for reactions with active
methylene compounds are NN-disubstituted thiocamides (1).

These thicamides are made in several ways as follows:

1.1.1 WILLGERODT-KINDLER REACTION,

Thicamides can be prepared by the Willgerodt-Kindler

. 1=
reaction, 2

which entails the reaction of an aldehyde
or a ketone with equimolar amounts of sulphur and

a secondary amine., Yield varies between 58 - Q2%.



-

2
- CHO + § + HNRS —) R' = C - NRj

Secondary S
amine

r!

Aldehyde Sulphur

(1)

Acetylenes and olefins have also been found
to undergo the Willgerodt-Kindler reaction, giving
thioamides.6-8 The use of high boiling amines, like
morpholine, which is cheap and has a boiling point
of 12800, makes possible the use of open apparatus

instead of an a.utoclave.4

1.1.2 BY RELCTING HEXAMETHYLPHOSFHOROTRIAMIDE (HMPA)
WITH METHYLPICOLINES AND BINZYLIC COMPOUNDS.

Methylpicolines and benzylic compounds when
heated in HMPA in the presence of sulphur give the
9

corresponding aromatic NN-dimethylthioamides, Yields

of between 45 - 81% are obtained,
S
ArCH,X }m’—riﬁ; Ar'c':mqez
Degradation of ketones occur when alkyl aryl ketones
are heated in HMPA with an excess of sulphur, resulting
in the isolation of aromatic N,N-dimethylthioamides

as the main products.
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1 :
CCHz CN(CH3)2
HMF:.;S s @

1.1.3 REALCTION OF AMIDES WITH PIHOSFHORUS PENTA-
SULPHIDE,

Phosphorus pentasulphide has found wide use

: i -1
in the preparation of thioamides from am1des.10 L

1 2 1 -
5R 'CONH; + P,Sg — 5R Fl - NR; + P,0g
S

Gomper and Elser's procedure consists of adding
the amide to a suspension of phosphorus pentasulphide
in carbon disulphide with stirring until the mixture
becomes viscous.’IO Further additiocn of amide is
carried out under reflux without stirring. Addition
of water decomposes the phosphorous compounds making

it possible and easier to extract the pure thioamide.

1.7.4 REACTION OF AN AMIDINIUN SALT WITH AQUEOQOUS
POTASSIUM THIOCYANATE,

The reaction of the amidinium salt (2) with

aqueous potassium thiocyanate givecs compound (3)

together with the thioamide.12



\

Ph - f”"“f ., _ag.KSCN Ph - .= N .
:\/( i

(2) ' (3)

# Ph = C =

t.1.5 MODIFIED WILLGERODT-KINDL:ZR REACTION,

A modified form of the Willgerodt-Kindler
reaction that makes use of the hydrochloride salt
of a volatile amine, dimethylamine, has been
:f'epor'ted.’13 Lldehydes or ketones when reacted with
dimethylammonium chlwride, sulphur and anhydrous
sodium acetate in dimethylformamide at 100°¢ give
the corresponding thicamides, The anhydrous sodium
acetate generates dimethylamine in situ frem dime-
thylammonium chloride, This method eliminates the
use of an autoclave if volatile dimethylamine were
to be used.

HBC

- CH, + S, + NH., HC1
Vo S 100°¢

DMP/NaDAc
>

N/

-8
X
I

C§2~ C - N/// ’



A similar reaction has been carried out by
okecha¥which involves refluxing the aldehyde or
ketone, sulphur, demethylammonium chloride and
anhydrous scdium acetate in dry pyridine at 80°¢

to give the corresponding thiocamide,

1.1.6 ACTICN OF HYDROGEN SULPHIDE OMN CHLORCACETAMIDES.

Chlorcacetamides react with uydrogen sulphide
at low temperatures to give the corresponding

thioamides.15

cl, 1 RN
Y- H,S \CII-C- /R

<N = S N
Q |

R

t.1.7 REACTIONS OF S=ALKYL QUATERIL.RY SALTS.

S~alkyl quaternary salts (4) are readily obtained
when N,N-disubstituted thiocamides are refluxed with

alkyl halides in dry acetone.

1 2 3 Reflux 1 2
R = ¢ = Y R e
é(f NRZ + RX Dry acetone / R Q_é,NR2
RS
sR7 @
)



These quaternary salts are voluvable synthetic
intermediates for further reactions.16 They react
additively with manynucle®dphiles, oiften in aqueous
solibien at room temperature and usually with the
elimination of alkylthio or disubstituted amino

gr‘oup.17

Yamaguchl and his co=-workers reported that
quaternary salts (4) react with grignard reagents
yielding N,S~acetals (5) which when poured in

ice-cold water give the corresponding carbonyl

compounds.18
TM
11 H.,0
1 rR  Mgx | 1 Hp 1 11
Rzm-qga RN - C =R -~53R -C-R
: | !
e 12 SMe 0

Futher reaction of the N,3-acctal (5; R = SMe )

with more grignard reagent followed by pcuring in

ice-cold water gives an unsymmetric-l ketone (6) in

61% yield,
?1 1
T g | . HLD
_Me2N-i3-[L LMy wen - ¢ -RMTT 25 g1 Lo L g1
<Me SMe g |

(6)
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Reaction of S=-alkyl quaterncry salt (43 R = Ph,

NR% = NMe,, R’ = Me) with sodium ethylmercaptide, sodium
methoxide and primary amines has been investigated.ﬁy‘
The salt easily reacts with sodium ethylmercapticde in

dry ether at room temperature giving N,N-dimethyl-

benzamide methylethylmercaptole (7} in fairly good

vield,.
i1
Ph - C_——NMe, + CoHosNa 2¥8ly Ny - C - son
z== e, + Collg I 3
: c
sve 1@ 3 SCoHg

(7)

With sodium ethylmercaptide, the salt (4) gives
a ketene-N,S-acetal (8) in fairly good yield, instead
of N,N=dimethylacetamide diethylmercaptole.zo This
may be due to decomposition of the latter as a resulit

of distillation under reduced pressure,.

1 c]:f13
CH -C.H. SH
| 3 ~NaT {N-C—SCH 22
CHj - q,F@:N\ + CoHgSNamTREks ) Ay —F—>
‘. CH ]
SC,H £ 73 3 SCoHg
SC.H
CH 275
n.w.._c = CH,
CH3 L%)

The reazction of the quaternary salt (&4 R = Ph,NR% =

NMe, , RO = Me) with sodium methoxide can hardly occur at



room temperature, but when refluxed in dry benzene
for 1Thltgives N,N-dimethylbenzamide along with dimethyl

sulphide, instead of the expected product, N,N-dimethyl-

benzamide monothioketal (9).19
Ph
-Nal l .
Ph - C-—m=NMe + CH;ONa — CH// E - SCHz | —
tGD " CM
SMe 12
Th (9)
CH//N ﬁ + CH3SCH3
3 0
When this salt (43 R1 = Ph R2 = NM -
s sa S = Ph, NR; = NMe,, R” = Me)

is refluxed with potassium cyanide in dry benzene for
1h, it gives a~dimethylamino=-o-methylthiobenzyl
cyznide (10) as a liquid with elimination of potassium
iodide,

ch

Fh
7§F::: + KCN benzenes //' - iN— SCH3

CHz
Me i:D

Ph

---O

[

(10)

Stansfield and Okecﬁgshave reported the preparation
of (10) in solid form from the reaction of the quaternary
salt (4) with potassium cyanide in aqueous solut ion at
room temperature, Their method is a general one and a
series of quaternary cyanides have been prepared., A

mixture of quaternary cyanide and o-cyanoamide (11) are



4]

’ 2
obtained when the quaternary salt {43 R' = PhCH,, NR5 =

morpholino, RO = Me) reacts with acgucous potassium

fN
/ \ agKCN N
PhCH, Gz I D =295 PnCH,-C- N
@ |
+ [ ,.
SMe 1 SMe N

PhCH, = C -~ N

cyanide at room temperature.

CONH2

(11)
, 1o 2
Reaction of the quaternary salt (4; R = Ph, NR; =

NMe,, R° = Me) with cyclohexamine, a primary amine,
in ethanol at room temperature gives N,N—dimethyl-N1-

cyclohexylbenzamidine hydroiodide in high yield

together with the evolution of methyl mercaptan.19

o ~CHz3H

éMe

9

_:I}mih,____mo ©

However, when a mole of the salt (4 91 = Ph, NRE = NMe

2
RO = Me) is refluxed for 2h with two moles of cyclo-

21

hexamine, N,N1ndioyclohexylbenzamidiue hydroiodide is
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given in 49% vyield together with methyl mercaptan

and dimethylamine,

~-Cl{- 5H
Ph = Ce== NMe + 2 2
liéa ° NHa = (CH3) N3
1
SMe fa
Ph C)
Hez Lo NH 2

It has also been found that diamines, such as

O-phenylenediamine easily condense with quaternary

1 2

salts (4; R’ = Ph, NR2 = NMe R5 = Me) to yield

2
heterocyclic compounds like 2-phenylibenzimidazole

in good yield, together with elimination of methyl

mercaptan and dimethylamine hydroiocdide, L ?
NH s
2 _CH, SN ™~

FPh - FéfNMez +
éMé fED | NH2 ) ’//
With semicarbazide hydrochloride in agqueous ethanol,

quaternary salt (43 R = th, NR% = morpholino, RO = Me)
condensed to give (12) with the elinmination of morpholino
group.21 Under alkaline conditions however, compound (13)
is obtained with the elimination of the methylthio-

group.17
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A_J

i Pt~ f = NNHCANH,
H,,NNHCONH
+ .
: SMe I
basic }Ph -C -
-Me SH ,
NNCONH,,

2 : .
Quaternary salts (4; R1= Ph, NR; = morpholino,
R3 = Me) react with sodium azide in agueous solution
at room temperature to give an aride (14Which the
to. have been T
suthors proposed/the 1,5-dihydro-1,2,3,4-thia(s™")
triazole structure (15 - 17) or the three membered
ring structure (’IB).22 Recent X=ray analysis has

shown the structure to be represented by (19).

’ m'l“

L ”i‘——?’
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N

N
[ -
N /2
2

- N =N
R"\\ N |
Gxﬁg/// N=C
o EL; RON \s*’-—-—- R RVS\ _ l\/ gt

(17) | (18) (19)

Stansfield and Coomassi§3havo shown that the
quaternary salt (4; R' = SMe, NR5 = morpholino,
R3 = Me) on heating with morpholine yield® the | §§t
‘guanidinium iodide (20) while with hydrogen sulphide

in methancl, dimethyl trithiocarbonate (21) is

HI 0 //,N
Lot

obtained.;’

©
MeS - F:-N/—\ e | (

[
SMe T (20)

H.AS
B M1eS = O = SMe

S
(21)
Quaterrs -y salts (4) have been found to react
with mercuri~ carboxylstes in acetonitrile at room

temperature to give the corresponding acid anhydri9es
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(22) and amides {(23) ir good. yields together with

. 4
alkylmercaptomercuric iodide (24).2

1 2 L . 4 2 - ¢ - R
R' - ?ﬁ;_NBz + Hg(OCOR™), =3 R'COOCOR™ + RSN ﬁ'- R+
1
SR> 1° ©
(22) (23)
+ ROSiigT
(24)

When a suspension of mercuric oxide in acetonitrile
is treated with guaternary salts (&) the corresponding
N,N~-disubstituted amides together with ethylmercapto-

mercuric iocdide are obtained.

1. 2 20 o1 3
R EE;,NRz + HgO —3 RSN - ¢ - R 4 ROSHgl
g’ 1@ 0

With mercuric cyanide, quaternary salts have been

found to give the corresponding malononitriles (25).

oN
R - C_-_NR5 + Hgl{CN), —> R' - F ~ NRS + ROSHgL
i
sr’ 1© CN
"25)

Silver cyanide reacts with 7jvaternary salt
3
(4, rRT - Ph, NHE = NMe,, R3 = 0215) at room temperature
in acetonitrile giving @~dimeth,; ] mino-ot-ethylthin-
phenylacetonitrile (26) in 61% yi .., along with

silver iodide,
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Fh

I ;
Ph -~ C:r?NM@z + AgCN-ég—% (CH3)2N o ? - SCZH5

EQ 9 N

C,H
1
However, treatment of the quaternery salt (4; R =

2

PhCH,, NRS = morpholino, R® = C,Hg) with silver

2!
cyanide under the same conditions gives a-morpholino-
B-Phenylacrylonitrile (27) in 87% yield with evolution

of ethyl mercaptan,

( H,Ph
PhCH, = Co=i + Agen =281 ,//_ﬁ\N I "

, — ' —5C
I A

~C_H-SH
275" /'“'\\\J 04¢;CHC6H5
— CN -
(27)

Quaternary salts (4: R1 = CHB’ NR% = NMe,,

R° = 02H5) have been found to react in ether at
room temperature with some alcchclates like potassium
t-butoxide, to give ketene=N,S-acetal (8) in 67%

yield.20 It was however found *hat other alcoholates,

sodium sociun
like sodium isoproppxide,/ n-propoxide and/benzyloxide
react with these salts to give undesirable by-products
as N,N=-dimethylacetamide and N,N-dimethylacetamide

dialkylacetal along with the ketene-N,s-acetal.
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! oy, =KI
CHy - F,—:(-geNMez + (LHE)BLOI& —_ cﬂ/i\i——-c--—sczl{5
e
éczﬂ5 s 3 0C(CH)5
5C,Hs

AN
:Tﬁﬁ;T@Uﬁ">‘ (CH3)2N = € = CHZ
3
(8)

The reaction of a quaternary salt (4; R1 = SMe, NR%

NMe,, RO = Me) at room temperature and in excess of
sodium acetate with aqueous hydroxylammonium chloride
to give bis(methylthio) formaldoximeé (28) has been
reported.25 With semicarbazide hydrochloride the
semicarbazone (29) is obtained while with thiosemicarba-
zide in triethylaminepyridine it #ives the thiadiazole
(30). When reacted with excess aniline at room tempera-

ture, the isothiourea (31) isolated.
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1leS
H.,NOH.HC1
2 > j:;c = NOH
MeS
(28)
HCLH,NNHCONH, o0
7
C = NNHCONH,
MeS = Coe=NHe,
E’@rfg MeS
Me (29) .
S
f N.__ |
H,N . CNHNH,, ﬂ
B Me C-——-NH2
(30)'
{Ph
Excess C_.H-NII
65 2y Iwesm---c”"ﬂN
NHPh
(31)

Okecha has recently reported the reaction of
S-alkyl quaternary salts (4) with agueous potassium
carbonate to g .ve amide thicketals (32) in excellent

E
LS

yields,

il

1 aq.K,C0 1 2

R' = Coe d - C -

= RS 23y R - C - NR
R5 2 SR
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1

When however, the quaternary salt (4; R
BrCgH,,, NR% = morpholino, RO = Me; ras treated
with aqueous potassium carbonate, the starting material
was recovered, This anomaly may be due to stearic

and electronic factors.

1.2 SYNTHESIS OF AMIDOXIMES.

A review of the chemistry of awmidoximes has
been written by Eloy and Lanaers.27 The amidoxime
function (33) can be considered either as an amide.
(34) in which the oxygen atom of the carbonyl
group has been replaced by an isonitro group, or
as an amidine (3%) whose hydrogen atom of the imino

group has been exchanged for a hydroxyl radical,

e <
N

(33) (34) (35)

Among the methods of synthesizing amidoximes they

cited include:

7.2.1 ACTION OF HYDROXYLAMINE ON NITRILES

This consists of liberating the hydroxylamine
from its hydrochloride using sodium carbonate, sodium
or potassium hydroxide ar sodium ethoxide and then

adding the nitrile and enough alcohol,
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RCN + NHZOH w2 RC - NH,

NCH

1.2,2 ACTION OF HYDROXYLAMINE ON AMIDES AND THICAMIDES.

This is not a general method and only some few

amidoximes have been prepared.
R - ﬁ ~ NH, + H,NOH —3 R = C = MH, + H,X (X = 0 of S)

X OH

1.2.3 BY REDUCTION OF NITROSILIC (56) AND
NITROLIC (37) ACIDS.

Fh - € - NO + 2H,S —> Ph - i - W1, + H,0 + 28
NOH NOH
(36)
.
HOOC(CH,,) ¢ e P
OOC(CH, 2} - 7
2'n o ~=———> HOOC(CIL,) G

2 AN

NH,
(37)

1.2.4 REACTION OF HYDROXIMIC ACID CHLORIDES (38)
WITH AMMONIA. |

This reaction occurs readily anc amidoximes,

like benzamidoxime, has been prepared.

MOH
_~NOH
. Ph - C L OME, —> Ph - ¢ . NH, C1
\ 3 +
c1 -
- ?
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1.245 REDUCTION OF OXYAMIDOXIMES (39) {ITH SULPHUR
DIOXIDE,

This reaction yields the corresponding amidoximes,

_NOH |

7 110H
Ph - Q::: —Egg{} Ph - F
NHOH \\\

NH,

(39)

1.2.6 ACTION OF HYDROXYLAMINE ON IMINCETHERS.

Treatment of ethyl iminobenzoate (40) with
hydroxylamine gives benzamidoxime,
NH NOH . o
P C/// )
& s NH,OH —$ Ph - 7~ + CoHo6H

OCZI-I5 NH2

Ph -

(40)

That benzonitrile is used for the synthesis of the
aminoether renders this method not = practical one
for the synthesis of amidoximes, as compared to

method (1 02¢1)o

M.24+ ACTION OF HYDROXYLAMINE ON AMIDINE HYDROCHLORIDES.

Treatment of benzamidine hydrochloride (41) with

hydroxylamine gives benzamidoxime,

H NOH
Ph - c”"’N + NH,OH —3 Ph - c’fﬁ + NH,C1
q | AN

NH2.HCI NH2
(41)
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1.2.8 REACTIQN OF OXIMINCETHERS WITH /fMMONIA

Benzamidoxime is obtalned when ethyl benzhydro-
xamic acid (42) reacts with alcoholic sclution of

ammonia at 1750C for 8h.

NOH |
NOH -
- =7
- + NH; —3 Pn - Z . C HyOH

(42)

1.2.9 ACTION OF FORMAMIDOXIME ON AROMATIC ALDEHYDES.

This method 1is not a general one and has only

been used in preparing maldelamidoxime.

0 OH NOH

e
- + H Ph —}L - C
Fh - C ] \ — ‘ X

NH2 OH NH2'

/\

1.2.70 ACTION OF AMMONIA ON GLYOXIMIC FEROXIDES.

Phenylglyoxime peroxide when heated with ammonia

yields an oxime containing amidoxime (43),

o OH
NH, OH
4 o~
Ph(C,N;0,)H ———3 Ph - L,, - c<
LIOH NH,

(43)
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1.2.%11 REACTION OF QUATERNARY SALTS WITH HYDROXYLAMINE

Hydroxylammonium chloride in presence of excess
sodium acetate at room temperature reascts with the

JT

quaternary salt (4; R' = Ph, NR% = morpholino, R3 = Me)

; . . . op \ 2
to give a—h1-morphollnobenzamldelmc (MBL). 2

Ph - C‘r.w;- + NH,OH —) Ph - -
" '.F 1
SMe MCH

Some amidoximes have been revnorted to be
pharmacologically and therapeutically active, Walker
and his co-workers reported some activity of p-sulpha=-
midohenzamidoxime on experimental thypus infections in

mice . 28

Goldberg and Kelly reported 2-methoxy-9-amino-
acridine-6-aminodoxime as products having pharmacological
properties and are useful in therapeutics.29 The study
of trypanocide activity of several diamidoximes have

been carried out.so In vitro activity against

mycobacterium tuberculosis has also been shown by some
31

halogenated phenols carrying an amidoxime group.

Mukhtar, in the preliminary nharmqcological
screening of 0-41-morpholinobenzamidoxime (MBA) found
the compound to cause positive ionotrophy (i.e, increase

force of myocardial contraction) and negative chronotrophy
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(i.e; decrease rate of myocardial contraction) on
isolated rabbit heart.>> MBA was also found to have

a stimulant effect {causes contraction) on both

chick eosophagus and isolated guinea pig iluem,

though no effect was observed with icolated rat

iluem. Different concentration of MBA relaxed the
uterus of rat and also produced a blockade of nerve-
induced stimulation which was conceéentrstion dependant.
It also antagonizes the effect of exogeneous acetyl-
cheline on skeletal muscle, although it had no effect
on the magnitude of muscle contraction when stimulated

directly.

Though having no effect on its own, MBA was
found to antagonize the effect of stondard drugs in
the aortic strip of the rat., It also relaxes rat
colon and when used with acetylcholine, a concentration
dependant antagonism was observed. The electroshock
threshold in young chicks was increased time and dose
dependantly when MBA was administered, Two hour pretreatment
time using 10mg/kg gave the best protection against
shock. Lower doses of MBA (10mg/kg intraperitoneally)
excited the chicks while higher doses (greater thar
80mg/ke) sedated them. The compound has no effect on

Cat's blood pressure.
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1.3 ACTIVE METHYLENE COMPOUNDS AKD SCME OF THEIR
REACTIONS,

Certain unsaturated functions, like oyano,
carbonyl, nitro or phenol, when present as substituent
at a saturated carbon atom render any hydrogen atoms
bonded to that carbon relatively acidic, These |
compounds are called active methylene compounds and
the acidity of the C-H bonds in them is attributed
to a combination of the inductive electron withdrawing
ability of the unsaturated substituents and the
ability of these substituents to delocalize the
negative charge of the conjugate base,

L - -

= base v _ =

'S,
+ 0
CH -%@ base, CH, -(31'{{0 ¢-> CH, =+N/3
0 & 0 \\\DC)

The order of effectiveness of these unsaturated
functionsis as follows: -NO, > -CO-R >=30,R > ~CO-OR
and -C £ N > -30-R > -NO,. The acidity of an active
methylene compound is fufther enhanced by the presence
of two unsaturated substituents or an electron withdrawing
bromo or chloro substituent. Alkyl substituents decrease

the acidity 4Que to the weak inductive effect of the lkyl

Groupe
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Examples of active methylene compounds include
acetylacetone, ethyl acetoacetate, diethyl malonate,
nitromethane, cyanoacetamide and cyanomethane.
Formation and subsequent reaction of anions derived
from active methylene compounds involve procedures
that are very important and are synthetically useful
class of organic reactions. The reactions in which
the znion has been derived by the rcmoval of a proton
from the carbon atom alpha to a carbonyl group
constitutes perhaps the most important of this class,
These anions are called enolate anions and are highly
nucleophilic species. Active methylene compounds can
be converted in large part to their enolate anions

by treatment with an anhydrous alcohol solution of a

metal alkoxide.sa @D
0 0 ONa
mgcn!oc s s |
3C-CH, 2H5 + Na002 5 CH3C = CHC02C2H5 - C2H50H

The enolate anions are capable of displacing
halide ion from primary alkyl halide. With the
carbon atoms of the enolate as the nucleophilic atoms,
a carbon=-carbon bond is formed as a result of the

displacement reactions.35
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Thése enclate reactions of B-dicarbonyl _compounds
are importent in that the products can be transformed
into ketones or acids which have two or three more
carbon atoms than the original alkyl heal ide, The

initial products can once again be alkylated to

produce disubstituted ketones or acids ¢ - with-
more complex structure§. _ ‘
o _
il, NaOHy 3 | ce. - C - CHOHLR
HOHR o7 ? > 2
CvaHzc =0 COOH
\ unstable
CO' “

—-—--9 CH3C - CH,CH,R

0
I NaOCHs,  ROH,Br H
- 2 5y 2 NaOQH
(CZH5 OC)2 GHCH2R > 3 (C H5 (CH R)2 ——-—9
.o * ~C0, '
. 3 a ﬁ HOOCCH(CHZR)z
C2H ONg H Br
reflux o~ 22
reflux

n—CéHQCH - COCH3_

COzC2H¢
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There ié a qualitative relationship between
the rate of proton removal and dissociation constant
for the active methylene compounds, Ifor proton removal
is usually more rapid for more acidic compounds.
Proton removal rates, however, do not necessarily
provide a quantitatively accurate measure of relative
acidities for these compounds., The nresence of
alkyl substituents, particularly branch chain alkyl
substituents at the alpha carbon aton retard the rate
of proton removal from the active methylene compounds.
This may be due to increased stearic hindrance to

33

appronach of the base for proton abstrection,

Mnkaiyama and his co-workers, on treating an

1 2

S-alkyl quaternary salt (43 R = Ph, NRS = NMe

)

2’
= Me) with mono sodium salts of active methylene

compounds in dry dioxane at 80°C for 2h. obtained the

condensation preducts (h5).19

Ph
CH., X
.
Ph = Co—=tlMe, + Nacu” =Nl >.N - (’: - CI-I/
'?CD \\\Y CIt I \\“\y
SMe 1& 3 SCH
City Ph



27

An amide mercaptole (46) has been found Lo give

similar products.

SC,H
2°5
| X ‘ h X
Ph - € - N(CEg), =+ NaCH  -2C,HsSH  (cny), M-CaC
v > 372
Y
SC,H,
(46)

In the prezsent investigations, structurally modified
amidoximes (p-Bromo-e¢, 4'-morpholinobenzamidoxime and its
chloro analogue) were synthesized for microbioclogical
screening. Three S-alkyl quaternary salts, thiobenzomo-
pholide methiodids thiobenzopiperidide methiodide and
p-bromothiobenzomorpholide methiodide were reacted with
active methylene compounds such as nitromethane,

cyanoacetamide, ethyl acetoacetate and acetylacetone.
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CHAPTER TWO

RESULTS AND DISCUSSIONS
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Z2.1.1 SYNTHZSIS QF p-BROMO-¢, 4.1_--;'L_ORPHOLINOBENZ&--
MIDOXIME (Br ~ MBA).

The parent thiocamide was synthesised by
refluxing p-bromcbenzaldehyde with sulphur amd
morpholine for nine hours. The thioesimide was then
gquaternised by refluxing it with methyl iodide in
acetone for ten minutes, This quaterhary salt was
then reacted with a solution of sodium acetate amd hydroxy-
lammonium chloride for two hours, The purpose of the
sodium acetate was to liberate the hydrcexylammoniam
from its salt so that it reacts with the quaternary
salt. The mechanistic scheme which explains this

reaction is shovn below.

B%_@‘CHO + S + HO Q E Nmp
/, : \lPeI
. ; o

" -
]/ H,NOH JHC1
/ B
Br ¢ 1 Eq NaQACR.T Br Com
Z i+
» /1onh li =
H SMe =
¥ -Me SH

~“C -

JOH

¢ [BR-MBA]
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p-Chloro-o, 41-morpholinobenzamidoxime &1—MB§],
the chlorb anslogue, was synthesised using p-chloro-
benzaldehyde as starting material in place of

p-bromobenzaldehyde,

Attempt was made to subject both the Br-MBA
and Cl-MBA to pharmacological screening using rats
and possibly guinea pigs as the test animals. This,.
unfortunately had to be scrapped due to lack of funds
to finance the purchase of the animals, Instead, Br-MBA
was subjected to microbiological screening. The test

organisms used were Esdenighiarcoli, Staphylococcus aureus

and Psuedomonas aeruginosa, 1 mg/ul cnd 10 mg/ml of
the Br - MBA in absolute éicohol were tested on these
organismsf Absolute alcohol, whicli also has some

effect on micro-organisms {(being bhacteriostatic) was

used as control,

From tzbles I and II which suow the area of the
zone of inhibition, it is clear that absoclute alcochol
has no visible effect on any of the three test
organisms using both the gutter and the paper strip
method, Using the gutter method, it was found that
1 mg/ml of Br-MBA in absolmte alcochol had not much

effect on E. coli and P, aeruginosa. 10 mg/ml of

the same compound also had no appreciable effect on
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E. coli., However, 1 mg/ml of Br-iBA showed some
pronounced activity against S. aureus whilst
10 mg/ml of the Br-MBA showed a much more pronounced

activity against both S. aureus and P, aeruginosa.

The paper strip method confirmed what was
obtained with the gutter method vhen absclute
alcohol was also used, Using this method, an almost
identical result with that of the jutter metheod was
obtained showing that 1 mg/ml of Br - MBA had no

visible effect on both E. ¢oli and I, aerugincsa.

ih

A slight activity was recorded on 8. aureus when
1 mg/ml was tested. Using 10 mg/el on both E. coli.

and P. aeruginosa, some activity was observed,

10 mg/ml of the compound, however, showed a greater
activity.against S, gureus, thus confirming the

previous observations using the gutter method.

A difference is noticeable in the readings
between the gutter method and the paper strip method.
This can be attributed to the diffcrences between
the two methods, In the gutter method, 0,5ml of
the test solution was placed in the gutter formed
while in the paper strip method, the paper was just

soaked and placed on the nutrient agar plame.,
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Despite the fact that the same concentrations were
used, it was still clear that the amount of test
solution in contact with the micro~orsanisms was
more using the gutter method. Thiz might be a
reason why the zone of inhibition was larger in
the gutter than the paper sirip method., Another
reason might be due to the higher concentration of
bacteria in the paper strip method; in the gutter
method the bacteria were Just strezked in lines
perpendicular to the gutter whilst 1 ml was used
in the paper strip method. Despite the discrepancy,
it is clear that 10 mg/ml of Br - FBA in absolute
alcohol is active against S. aureus.

TABLE__I

- -

GUTTER _METHOD

. Zone of inhibition in mm
Chemical . —— - .
E. coil 5. aureus P. aeruginosa

- e

Absolute alcohol 0,0,0  0,0,0 0,0,0

tmg/ml of Rr-MBA in
alcohol 0!1 1?!5:22,2 3,1

10mg/m1 of Br-MBA in
alcohol 0,1 55,25 35,10
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TABLE _II

PAPER STRIP METHOD

- - -

Zone of inhibition in mm

Chemical B -

E. Coli S. aureus P. aeruginosa
Absolute alcohol 0,0,0 o,oﬁ,-ou 0,0,0
1a?§£ﬁglof Br-MBA in g o g 4,0;0 6,0,0
1212§£g% of Br-MB/4 in 1,2,0 20;22 1,1,1,2

2.2 REACTIONS OF S-ALKYL QUATERNARY OALTS WITH ACTIVE
METHYLENE COMPOUNDS.,

Some unsaturated functions 1like nitro, carbonyl,
cyano or phenyl, to mention a few, when present as
substituents at a saturated carbon atom render any
hydrogen atoms bonded to that carbon atom relatively
acidic, These compounds, examples oI vhich include
cyanoacetamide, nitromethane, acetylacetone and ethyl

acetoacetate, are called active methylene compounds.

No extensive work has been carriedeut relating

to quaternary salttis and acive methylene compounds,

However, one quaternary salt (4; R' & Ph, NR% = NMe,,

R3 = Me) was recently treated with menosodium salt of
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some active methylene compounds. This was done by
refluxing the quaternary salt with the monosodium

salts for 2h. at 89°C in dioxane to give the

condensation products.19
o
Ph - C'Egr NMe2 + NaCH -Nala Ph - C - NMe2
|t y -MeSH I
sMe 1O

Cc
X‘/, ‘\\Y

In this investigation, different quaternary

salts were treated with the active methylene compounds
in order to extend the scope of the scanty work earlier
reported by Mukaiyama and his co-workers,19 In our
study the reactions were carried our under less drastic
conditions to prevent de-alkylation, which has been
observed with S-2lkyl quaternary salts. The monosodium
salls were prepared by refluxing the active methylene

compounds with sodium in dry benzene until all the sodium

disappeared (usually takes 30 min. to 6h).

When the guaternary salt (4: 91 = Ph, NR% =
piveridino, R3 = Me) was treated with the monosodium

salt of nitromethane, a yellow solid was obtained which
was recrystallized twice from carbon tetrachloride; its
melting point was 110 - 111°C; sodium fusion test

showed presence of nitrogen but absence of sulphur and

halogens,
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The infra red spectrum of the jpure product
showed two strong bands at 1540 and 13300111-'I (nitro
group). The n.m.,r. spectrum provided very useful
clues concerning the structure of the compound:

8CDC1l; 7.4(m, 5H, Ph), 6.80 (S, 1H, O,N-C-H),

3
3,2(m, 4H, CHQ.N.CH2), 1.48 (s, 6il, the other three
CH, groups of pipericéno group)., The spectral
properties of the product suggest thet it is probably
compound (47) ( see Fig. 1A and 1B - .)s The

mechanism of the reaction is schematically shown

below.

reflux e

CH
"o dry benzene 7

3 2+Na

Na+CH2H02

H““m_

KNCHNoz \
e Nal l
Ph - FéTr _ + NaCH,NO, ——2=3 | 1h - C - )

| [1’

SMe T SMe

(47)
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The reaction of the same quaternary salt (4; R1 =

Ph, NR% = piperidino group, R3 = Me) with the monosodium

salt of cyanoacetamide gave a yellow solid which was
recrystallized twice from methanol; its melting point
was 201 - 2030Cg Lassaigne's test showed presence of
nitrogen bvt absence of sulphur and halogens.

The i.r. spectrum {sce Fig. 2B) of the pure product

showed three absorption bands at 3410, 3340 and 3300cm™

1

(-Njf, group), 2175 em - (=C = N group) and a strong

band at 1630 cm"’1 {carbonyl group). The n.m.r. spectrum
(see Fig. 24) also provided some important information

on the structure of the product: &CDC1l, 7.5(m, 5H, Ph),

3
5.7(m, 2H, - C - NHZ; the signal was broad and almost
B

uncbservabled’), 3.4(m, 4H, CH,.N.CH)), 1.75(s, 6H,

2
the three other CH2 groups of piperidinc group). The
product was conclusively established as the cyanoenamide
(48) on the basis of its spectral properties and
elemental analysis.

NCCH?CONH9 + Na reflux . NCCHCONEH

dry benzene’ 2

Na'
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| A
NCCHCONH, + Ph - ?igvﬁi:::>>——-—9 Kgf
$a+ e 18 Ph - ﬁyﬁ (i::j>
. n SMe
l-MeSH

(48)

Treatment of the monosodium salt of ethyl

2—
5 =
Piperidino group, R3 = Me) gave a yellow solid which

acetoacetate with quaternary salt (4 Rt = Ph, NR

was recrystallized twice from petroleum spirit
(b.p 100 - 120°C). The product melted at 101 - 102°¢
sodium fusion test gshowed presence of nitrogen bnt

absence of sulphur and halogens,

(see Fig. 3B)
The i.ry spectrum/of the compound showed absorp-

tion bands at 1672 ( C & 0), snd 1620em™! (C =€), . .

-
¥
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G
" ghe' nim.r. spectrum (see Fig. 3 of the product
also gave some important clues: 8ILC1 7.34 (s, 5H,
Ph}, 3.6 (m, 2H, -OCH,-), 3.2 (m, &1, CH,.N.CH,),
2.20(s, 3H, -£-CH3)’ t.8(m, 6H, three CH, groups
of piperidino’group), 1.7(t, 3H, i of the ethyl
group)., The spectral data obtainec ior this product
were in agreement with the proposed structure (49),.
However, elementsl analysis or mass spectral data
of the compound would cowlusively cstablish its

structure. The mechanism of the reaction may

probhably fit what we have schematically shown helow:

reflux X w@
CHBCOCHZCOOCH2CH3 + Na ;) CHELOTHCQOCHchB

dry benzenc
Nag)

yar, (5

~

)
_— c(:- + CH3COCHCOOCH,,CH; “éay, Y I‘O
Ve ’
; o +
LMe - Na - CH5~C-C1H
. |_1
7

L_ D,

5 ~Me SH
OH;H!
TSSC - OCH,CH
"Fh -~ C = l
C - CH
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When the gquaternary salt (&; 2l - Fh, NR% =
merpholino, R® = Me) was treated with monosodium
salt of cyanocacetamide, a white sollid was obtained
which was recrystallized twice from water. The
common organic solvents were found unsuitable for
its recrystallization either becausc of its gross
solubility or insolubility in them. It melted at
121 -~ 122°C and Lassaigne's test showed presence of

nitrogen but absence of sulphur and halogens.

(:._'5'—_‘{- E‘i'\;. ‘1:“‘

The i.,r, spectrum/of the product showed
absorption bands at 3470, 3200 (N - H), 2200 (-C = N),

1685 (carbonyl group), 1640 (=C=C-) a2nd 1100cm”

(C-0-C of morpholino group). The n.,m.r. spectrum (see

also provided some valuable information., 6CDCl,

7.50(s, 54, Ph), 5.8(m, 2, - C - H,)y 3.7(m, 4H,
CH2.0.CH2], Ze4(m, 4H, CH2.H.CH2). Spectroscopic
propertie§ of the product were used 1o deduce the

structure (50) as being the probable one for the

compound isolated.

ig.4A)
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o + : S SMe
s Ta ];J\
/ \ Na Ph = C=N

; =Nal
Ph = G~ N 0+ NCCHCONH,™ gy -7 N/
¥ = 2 dry 'ﬁ

SMe T - 2

The reaction of the monosodium salt of ethyl

acetoacetate with the quaternary salt (&4; R

= Ph,
NRS = morpholino, R° = M voll 1id

> = morpholino, = Me) gave a vellow soli
which was recrystallized twice from petroleum spirit
(b.p 100 - 120°C); its melting point was 1C0 - 102°C;
Lossaigne's test showed presence of nitrogen but

absence of sulphur and halogens,

(see Fig. 5B)
The i,r spectrum/showed stron: absorption bands

at 1670 (carbonyl group), 1612 (C = C), 1020w (C - N
bord) and 1100 em™ (C = 0 - C of morpholino group).
Impartant clues were obtained from the n.m.r. spectrum,

(see Pig. 5A);
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§CDC1l5 7.50 (s, 5H, Ph), 3.8(m, 67i, CF,.04CH, and E—OCHz),

3.2(t, 4H, CH,.N.CH,), 2.25(s, 3H, - C - Chiz) and

0 .
0.6(t, 3H; CHx of the ethyl group). The solid

obtained was not enough for element.l analysis.

However, from the n.m.r, and i.,r. cpectral data

the proposed structure (51) was assicned to it,

1%
~Nal
Ph = Cree N + CHzCOCHCOOCH,Cll; 3=y
;@ benzene
'Me fD

y

CH

L?
Ph- C-N_P

i
| & cH
j gy

3

0

product

obtained,

SMe ~\

CHs—C—""~~ C-0CH,CH
SR I =
O 0
(51)
On repeating the experiment to obLtain more of the

product for elemental analysis, a ycllow liguid, b.p

14357 = 1140C/O.5mmHg was obtained; its i.r, spectrum

showed absorpiion bands at 1750 (carbonyl group),

1630(C=C) and 1100 em™ ' (C-0-C of mornholine group).
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{see Fig.6A)
The n.m.r. spectrun/ of the liquid nroduct is very

complicated and different from the cipected condensation
products (51). It is hereby suggested that this reaction

should be investigated futher,

When the quaternary salt (4; D' = F

NR2 = morpholino, R5 = Me) was troated with the

monosadium salt of ethyl acetoacetzle a yellow salid
was obtained, which after purification, was fmund

to have identical i.r, spectrum with p-bromothicbenzo-
morpholide (1, R’ = Br (::) , NR5 = morpholino),

H

instead of the condensation product {52)

nn =B 4@——(@ —

“+

Br (:j) G- N +CH COCH%OOC | e
) I DeCHy Mg
— E@ \/ | g

SMe I Na® - 0
| | | I
C -
o @ped -
e
C-0C,H
| 0
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1 2

Treatment of the salt (4; R’ = Ph, NR; = morpholino,

RO = Me) with the monosodium salt oi nitromethane
' . ; 1
resulted in the formation of the thioamide (13 R = Ph,

NR% = morpholino) instexd uf compound (53).

[ aa-Aad

B/ﬂ“\\ +_
Ph = Co== P + NaCHZNOZ__-

Reaction of the same salt (4; R' = Ph, NR5 =
morpholino, RO = Me) with the monosodium salt of
acetylacetone also 1ed to the isolation of a
compound whose melting point and i.r, spectrum were
the same as those of an authentic sample of thicamide
(13 R' = Ph, NRS = morpholino), instesd of the expectod -

condensation product {(54),



by

~eeaFh = C = Nq |
E \__/

Ph - C——N 3 +CH COﬁHCOCH o
7 ; 3 3
L Na* _ ﬁ

‘Hésph-c...c/
N
o f“j |

(54)

In the above three experiments involving quaternary
salts and monosodium salts of active methylene compounds,
a thicamide was obtained in each case., This shows
surprisingly, that demethylation has cccurred under
the reaction conditions which involved ice-cooling,

Treatment of a salt (b; R' = Fh, NRS = piperidino,
R® = Me) with the monosodium salt of acetyl acetone

however, gave no reaction.

Ph = Co==N + CHBCOEHCOCH3 -*;ng> No reaction
¥e o

Iy o +

SMe 12 Na
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2.2 CONCLUSION
In the present investigation it has been
demonstrated that p-bromo-~ ,&4'-morpholinobenzamidoxime
(Br - MBA) has some reasonable degree of activity

against Staphylocoscus aureus at Img/ml and 10mg/ml,

However, the same concentrations of the compound
failed to show any appreciable inhibition against

Escherichia coli and Psuedomonas acruginosa. Further

work to determine the optimum concentration using a
much wider variety of bacteria is hereby suggested.
Additionally, the compound should bLe structurally
modified to a water soluble analoguc which will

render the microbial screening morce feasible,

The investigations of the reactions of S-alkyl

guaternary salts with the monosodium salts of active

methylene compounds have been shown to give condensation

products with clefinic bonds, formed between the
quaternary carbons of the quaternary salts and the
nucleophilic carbons of the monosodium salts. The
compounds would experience reasonable overcrowding,
particulariy with an aryl and an NN-disubstituted
amino groups being attached to one of the olefinic
carbons, and so their synthesis is note-worthy. The

molecular constitution of each of the new compounds
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isoclated suggests that it could be of interest for

further synthetic investigations, using it as a substrate.

Mukaiyama and his co-workets carried out the reactions

of one guaternary salt (4; Bl = Ph, NRg = NMe2 (33

with some active methylene compounds .y beating

= Me)

the reaction mixtures under reflux at 80°C. However, in
our present study the reactions were carried out at much
lower temperatures (ice-cooling); there is also enough
evidence that the reactions can conveniently take

place even at room temperature., This, of course, suggests
that our reaction procedure entails less drastic conditions
than that of Mukaiyama and his co-workers and therefore

should be preferred.

In some cases, the reactions did not give the expected
condensation products, but instead lead to the isolation
of NN-disubstituted thioamides. This can only be explained
on the grounds of Cdemethylation, which is indeed surprising
at such low temperatures. Hcwever, in one case there was
no reaction at all as the guaternary salt was recovered
almost quantitatively,

The reactions of quaternary salts with active
methylene compounds are interesting, and further work
on them is recommended with some modifications of the
reaction conditions for the purpose of improving the
yields of products and to see if the unreactive salts

could eventually give some reactions.
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I.r spectrum was recorded using a PERKIN |
ELMER 700 instrument while n.m,r. was recorded using
Varian T-60 instrument. Melting poinis were determined
using Reichert melting point apparatus while
elemental analysis was done by the Scandinavian micro-

analytical laboratories,

3.1 Preparation of &4-bromothiobenzomorpholide:

p-Bromobenzaldehyde (55.5g), sulphur . (14.4g)
and morphcline (39.15g) were mixed in & flask (an
exothermic reaction occurred) and heated under
reflux on a steam bath for nine hours. Ethanol
(600m1l) was added and the boiling continued until
2ll the compound dissolved in the solvent; the
dissolved compound was decafited from traces of::;
insoluble material (probably sulphur), cooled and
the yellow crystals formed were filtered and dried
(50.44g; 58.79%)., The m.p., and i,r, spectrum of the
product were identical with that of an authentic

sample of 4-bromothiobenzomorpholide,
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3.2 Preparation of 4-bromothiobenzomorpholide methiodide

Methyl iodide (56.8g) was added to the prepared
thiocamide (30.,0g) in dry acetone (25ml) and the
mixture refluxed for ten minutes. The yellow solid
formed was cooled in ice, triturated with diethyl
ether (250ml), filtered off and washed with more
diethyl ether (100ml). The product was dried (32.65g;
73%) and its w,Q and i,r, spectrum found to be
identical with an authentic sample of 4-bromothio-

benzomorpholide methiodide,

3.3 Preparation of p—bromo—qhhq:mg;pholinobenzamidoxide
(Br = MBA).

Sodium acetate trihydrate (350g) and hydroxylammonium
chloride (8.0g) were dissolved in distilled water (600m1l)
and the prepared quaternary salt (18,0g) was added and
the mixture mechanically stirred for two hours. The
pink preoduct was filtered off, dried and recrystallized
twice from 95% ethanol (6.83g; 57%). Its m.p and i.r.
spectrum were identical with that of zn authentic

sample of Br - MBA.

3.4 Preparation of 4-chlorothiobenzomorpholides

p-Chlorobenzaldehyde (24,56g), sulphur (8.4g)
and morpholine (22.82g) were mixed in a flask (an

exothermic reaction occurred) and heated under
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reflux on a steam bath for ten hours., The brownishe
yellow crystalline mass was heated in 95% ethanol
(350m1) until it dissolved, leaving behind a small
amount of insoluble material (probably sulphur)
which was filtered off. The solution was cooled and
the crystals formed were filtered off and dried
(30.4%g; 73.27%). The m.p and i.r spectrum of the
product were identical with that of an authentic

sample of #4~chlorothiobenzomorpholide,

3.5 Preparation of 4~chlorothiobenzomorpholide
methiodides

4-Chlorothiobenzomorpholide (30.5g) was dissolved
in dry acetone (150ml) and methyl iodide (56.8g)
added and refluxed for ten minutes on steam bath.
The yvellow product formed was cooled in ice, washed .
with diethyl ether (500ml), filtered and dried
(38.90g; 80.32%). The products melting point and
i,r. spectrum were identical with that of an

authentic sample of A-chlorothiobenzomorpholide

methiodide,

3.6 Preparation of p-chloro-a,41—mprpholinobenzamidoxime
(C1 ~ MBA)s

A mixture of sodium acetate trihydrate (350g)
and hydroxylamonium chloride (8.0g) was dissolved in

water (600ml) and the guaternary salt {(16.48g) added;

Y
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the mixture was mechnnically stirred for three hours,
the product filtered off and recrystallized twice

from 95% ethanol (caarcoal) and dried (4.7g; 49.6%).
The m.p. and i.r spectrum of the product were ldentical

with that of an authentic sample of Cl - MBA,

3.7 Preparstion of agar medium and screening of

p—bromo-a,h1-mogghgkinobenzamidoxime (Br~MBA) ¢

The solid agar {(23g) was suspended in distilled
water (1 1) and brought tc the boil until it dissolved
completely, 20ml of the sclution each was poured into
a clean McCartney bottlc »nd the contents sterilized
by autoclaving at 121°C for fifteen minutes. The
liquid agar from each botile was then poured into
clean sterile petri-dish enclosed in 2 sterile screen

and allowed to scolidify,

In the gutter method, a sterile ampoule file was
used to remove a strip of agar (5 = 7 x 0.2 -0.3cm)
from a nutrient agar vlate and 0.5ml of the material
to be tested was placed in the gutter formed., Sterile
swabs were used to streak the tests micro-organisms in
lines perpendicular to the gutter, beginning from the
base of the plate and ending just near the gutter,

The whole set-up was left for two hours at room
temperature to allow for diffusion of the test solution

and then incubated at 37°C for twenty four hours.



. o

The degree of inhibition (in mm) was recorded, The
test solutions used were 10mg/ml and 1 mg/ml of
Br-MBA in absolute alcohol and absolute alccoheol
itself, the solvent vehicle which was used as control.

The test micro-organisms used were Escherichia coli,

Staphyloceccus aureus and Psuedomonas aeruginosga.

The whole experiment was repeated thrice,

In the paper strip method, 1 ml of the test micro-
organisms was poured on the so0lid agar and allowed to
diffuse, A filter paper strip was soaked In the
test solution, shaken to remove excess fluid and
placed at one end of the nutrient agar plate., This
was left for two hours to allow for diffusion of the
anti-microbial agent, The set up was incubated at
379C for twenty four hours and the degrce of inhibition

of each organism recorded, The same concentration
of test solutions and solvent vehicle together with
the same test micro-organisms as in the gutter method

were used. hach test was repeated thrice,

3.8 Reaction of thiobenzopiperidide methiodide with
the monosodium salt of nitromethane:

?
To clean metallic sodium (0.23g; 0.071 mol) in
benzene (20 ml) was added nitromethane (0.61ml; 0.07mol)

and refluxed unti] all the sodium disappeared.
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To this mixture was added the quaternary salt (3.47g;
0.01mol) with stirring and ice-cooling for two hours,
The benzene was evaporated, water {40 ml) cautiously
added and the product extracted four times with |
déchloromethane (100m1) and dried {anhydrous sodium
sulphate), The solvent was evaporsted and the

brownish liquid obtained scratched with ice~cooling,

Ethanol was used to titdutrate the vyellow smlid”
ohtained; this product was then filtered, dried
(0.58g) and recrystallized twice from carbon tetrachlo-
ride {(m.p. 110 - 11100). Iassaigm?&test showed presence
of nitrogen but absence of sulphur and halogens; v

max

(nujol) 1540, 1330 cm”' (nitro group); 6CDCIs
7.4{m, 5H, Ph), 6.80 (m, 1H, O,N - € - H), 3.2(m, 4,
CHZ'N'CHz)’ 1.48(s, 6H, the other three CH, groups of

piperidino group).

3.9 Reaction of thiobenzopiperidide methiocdide with
the monosodium salt of cyanoacetrmides

Cyancacetamide {0,84g; 0.01 mol,) was added to clean
metallic sodium {0.23g; 0.01 mol) in benzene (20ml)
and refiluxed until all the sodium disappeared, To this.
mixture was added the gquaternary szlt (3.47; 0.07mol)
and stirred with ice~cooling for two hours. The benzene
was extracted, water (40ml)ceatiously added and the

product extracted four times with dichloromethane (100m1).



53

The extract was dried (anhydrous sodium sulphate),
the solvent removed and the brownish liquid obtained
cooled with scratching. The crystals formed were

tediturnted with methanol, filtered and dried (0.82g;
32.16%) .

Recrystalization from methanol gave 2-cyano-3,

phenyl-3-piperidinopropenamide, m.p 201 - 203°C (found:

c,70.5; H,6.8; N,16.5. CystiqrNz0 requires €, 70.5;3
H,6.7; N, 16,5%); Ve (nujol) 3410, 3340, 3300 (-NH2
group), 2175 (-C = N group), 1630_ (carbonyl group);

6CDC15 7.5(m, 5H, Ph), 5.7 (m, 2H, - C - NHy) 3.4(m, 4H

3
CHz.N.CHZ), 1.75(s, 6H, the three other CH, groups of

piperidino group).

3.10 Reaction of thiobenzopiperidide methiodide with

the monosodium salt of ethyl acetoacetate:

Ethyl acetoacetate (1.4 m1lj 0.01 mol) was added to
clean metallic sodium (0.23g; 0.01mol) in benzene
(20 ml) and stirred at room temperature until all
the sodium disappeared, To this mixture was added the
quaternary salt (3.47g, 0.0Tmol) with stirring and
ice-cooling for two hours. The benzene was evaporated,
water (40ml) cautiously added and the product extracted

four times with dichloromethene (100ml) and dried
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{anhydrous sodium sulphate). The solvent was evaporated
and the brownish liquid obtained ccoled with scretching
after two drops of petroleum spirit (b.p. 100 - 120°C)

had been added.

The yellow solid obtained was divided into two,
one half was sgueezed between filter paper to remove
the stickiness while the remaining half has titurated
with petroleum spirit (b.p. 100 - 120“C)and filtered.
The combined product (1.87g) was recrystallied twice
from petroleum spirit (b.p. 100 - 120°C) and dried
(m.p. 101 = 102°C), Lassaigne's test showed presence
of nitrogen but absence of sulpur and nitrogenj ¥max
(nujol) 1672, ( ¢ = 0), =nd. 1620 e (C = Oy
e GCDCIB 7.34(s, 5H, Ph), 3.6(m, 2H = OCHZ-)
3.2 (m, 4H, CH,.N.CH,), 2,2)(s, 3H, § - CHg), 1.8(m,
6H, three CH, groups of piperidine gggup), 1.7(t, 3H,
CH; group of the ethyl group).

3. 19 Reaction of thiobenzomorpholide methiodide with
the monosodium salt of cyanoacetamide.

-

To clean metallic sodium (0.23g; 0,01 mol) in
benzene (20ml) was added cyancacetamide 0,84g:; 0.071 mol)

and the mixture refluxed urtil all the sodium disappeared.

Fad



55

The quaternary salt (3.49g; 0.01 mol; was added to
this mixture, stirred with ice cooling for two
hours and the benzene evaporated. “Joter (40ml) was
cautiously added, The product/gziracted four times
with dichloromethane (100 ml) and dried (anhydrous
sodium sulphate). The extract was concentrated,
ice-cooled with scratching and the solid obtained
triturated with petroleum spirit (b.p 100 - 120°¢),
filtered and dried (0.842g). The product was
recrystallized from water and dried (m.p. 121 - 122°C).
sodium fusion test showed presence of nitrogen but
absence of sulphur and halogens; v, (nujol) 3470,
3200 (N - H), 2200 (-@ = N}, 1685 (carbonyl group),
1640 (C = C), 1’1000111-1 (C-0-C- of morpholino group):

“ C - NH

CDCl5 7.50(s, 5H, Ph), 5.8 (m, 24, 1 %,

3.7(111, "+H, CHZ.O.CHZ)’ 3.“‘ (B}, L}I’I’ CI&20N10H2)0

3.172 Reaction of thiobenzomorpholide methiocdide with

monosodium salt of ethyl aceltoacetate:

BEthyl acetoacetate(@.70ml;0.005 mol) was added to -
clean metallic sodium (0.12g : 0.00% mol) in henzene
(20 ml) and refluxed until all the sodium disappeared.
To this m?xtUre was added the quaternary salt (1,75g;

0,005mol) and stirred with ice-cooling for two hours.
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The benzen was evaporated, water (40 ml) cautiously
added and the product extracted four times with
dichloromethane (100ml). The extract was dried
(anhydrous sodium sulphate), concentrated and cooled
with scratching, The yellow solid formed was triturated
with petroleum spirit (b.p. 100 - 120°¢), filtered,
dried (0.68g) and recrystallized twice from petroleum
spirit (b.p., 100 - 120°C). The product melted at

100 - 102°C, Lassaigne's’ test showed presence of
nitrogen but absence of sulphur and halogens Viiax
(nujol) ‘1670S {(carbonyl group), 1612, (C = €), 1020,
(C - N), 1100 em™? (C~0-C of morpholino group): 50DCl3

7050(5; 5H, Ph), B,B(m’ 6H, CH2.O.CH? and -G"'OCHg)’
- 0
3.2(t, 4H, CH,.N.CH,), 2.25(s, 3H, - S—CHB) and 0.6(t, - -

3H, CHy of the ethyl group). °
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On repeating this experiment, a liquid was
obtained which was distilled at 115 - 114°C/0. 5muHe.,
Sodium fusion test showed presence of both sulphur
and nitrogen, but absence of halogens; Vna x (nujol)
17204 (carbonyl group), 1630 (¢ = ¢}, 1100cg=1

(C~0~C of morpholino group),

3.13 Reaction of p-bromothiobengggg;pholide methiodide
with the monosodium salt of othyl acetoacetate:

To clean metallic sodium (0,235g; 0.0Mmol) in dry
benzene (20m1) wag added .»thyl acetoacetate (1.4g; 0.0.01
mol) and refluxed until all the sodium disappeared,
To this was added the quaternary salt (&4.28g; C.01Mmol)
and the mixture stirred with ice~-cooling for two hours,
The benzene was the evaporated, water (40m1) added
and the product exXtracted four times with dichloro-~
methane (100ml). The extract was dried (anhydrous
sodium Sulphate), concentrated, triturated with
petroleum spirit (b.p 100 - 120°¢), filtered and
dried (0.5g), Recrystallization frop ethanol gave
a yellow s0lid whose i.r. spectrum was identical with

that of an authentic sample of p-bromothiobenzomorpholide.
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3.7% Reaction of thiobenzomorpholide methiodide

with the monosodium galt of nitromethmne:

Nitromethane (0.,61ml; 0.0Mmol} was added to
clean sodium metal (0.23g; 0,01mol) in benzene
(20ml) and refiuxed until all the sodium disappeared.
To this® mixture was added the quaternary salt
(3.49g; 0.0%mol) and stirred with ice-cooling for
two hours. The benzene was evaporated, water (40ml)
added and the product extracted four times with
dichloromethane (100ml), The extract was dried
{anhydrous sodium sulphate), concentrated, scoled
and the solidtriturated with ethanol, The product
was filtered and dried (1.5g); recrystallization
from ethanol gave a yellow solid whose melting point
(136 - 138°C, 1lit. 137 - 138°C) and i.r. spectrum
were lidentical with that of an authentic sample of

thiobenzomorpholide,

3.18 Reaction of thiobenzomcrpholide methiodide with
monosodium salt of acetylacetone:

To c¢lean metallic sodium (0,23g5:; 0.Clmol) in
benzene (20ml) was added acetylacetone (1.1ml; 0.01mol)

ard the mixture refluxed until all the sodium disappeared.
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Po this was added the guaternary salt (3.49g; 0.0Tmol)
with ice-cooling and the mixture stirred for two hours..
The benzene was eveporated, water (40ml) added and

the product extracted four times with dichloromethane
(100ml)., The extract was dried (anhydrous sodium
sulphate )} and triturated with ethanol to give a

yellow solid. Recrystalization from cthanol gave a
compound whose melting point (135 - 137°C, 1it. 137 -
138°C) and I.r, spectrum were identical with that of

an authentic sample of thicbenzomorpholide,

3.16 Reaction of thiobenzomorpholide methiodide

with the monosodium salt of acetylacetone:

Acetylacetone (1.1 ml; 0.01mol) was added to
clean metallic sodium (0.23g; 0.01mol) in benzene
(20ml) and refluxed until all the sodium disappeared.
To this was added the quaternary salt {(3.47g; 0.01mol)
and the mixture ice-pooled with stirring for two hours.

The benzene was then evaporated, water (40ml) added
and the product extracted four times with dichloromethane
(100m1l). The extract was dried (anhydrous sodium
sulphate), concentrated and cooled with scratching.
The yellow solid formed was triturated with acetone,
filtered and dried (2.16g). Recrystallization from
acetone gave a compound whose melting point and i,r.

spectrum were identical with that of the starting

materisl,
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APPENDIX

The product which was obtained from the

2 -

2 -
piperidino, 1’ = Me) with ethyl acetoacetate that

reaction of quaternary salt (4; R! = Ph, NR

was sent abroad for elemental analysis cean now

emphatically said to pe 1-phenyl--l=piperidino-2-

acetyl ethylpropenocate (49) shown belows

o\ Cq
N S

—C = ¢

~ .
I T - 0~ CH,CH,

Elemental analysis result:

Found C,71.8;H,7,8; N,4.5.018H23N03 requires ¢,
71.8; H,7.6; N,4,7%,
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