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Department of Cnemistry, Holhar Science College, Indove 1 (India)

ABSTRACT

N-hydro<ymethylncotinamide

has been condensed with sulphanilamide, sulphathiazole,

sulphadiazne, sulphamerazine and sulphasomidine to form Mannich bases N*(Nicot.namudo-
methyl}sulphonandes, whose structures have been confirmed by analyt cal, UV, IR and NMR

data,
indicated by bacteriostatie tests.

INTRODUCTION

LIPHATIC!? and 'eterocyclic secondary amines's?
have been widely used jn Mannith reaction®?,
but arom3tic amjnes’® and some sulphonamides con-
taining anilino -NH, group have been uced to a very
Imited extent. KUTLUS Ppas condenced sulpho-
nanmides in Manaich reaction thiough bydroxymsthy-
lation of succimamide.
In spitc of the re.ent broad spectrum anfibiotics
sulptonamides are still the diugs of importance,
Trecefore Manich bases (I) of a few sulphonamides

bFave been synthesized to se3 how far the actiwvities of

sulphonamides are modified,

CO -NH-CH NH@ S0, NH-R
(T
N

(1)

EXPERIMENTAL

Melting points (uncortected) were obsesved using
hot stage microscopic melting point apparatus, Ultra-
violet and infrared spectra were recorded on Parkin-
Elmer spectrophotometers models 202 in dioxane and
237 12 KBr respectively (Table I), NMR spectra were
recorded on 60 MHz Varian spectrophotometer and
chemical shifts were recorded in = values,

N-Hydroxymethyl nicotinamide was prepared after
t-e method of Creclelsk?, by refluxing a mixture of
nicotinamide (-01 mol), aqueous solution of 379
formaldchyde (012 mol) and anhydrous potassium
carbonate (05 mol) for half an hour and cooled at
0° C for 5-6 hours, when the product separated as &
whute crystalline compound,

Manmch bases weve synthesized by refluxing +01 mol
cach of N-hydroxymethyl nicotinamide and the res-
pective sulpbonamides 1n rectified spirit in presence
of hydrochloric acid, After refluxing for necarly two
hours, about 5D% of tre solvent was removed by
distillation and the remaining solution on keeping at

* Department of Pharmacy, University of Indore,

Al]l these Mannich bases are more antibacterial than their respective parent sulpha as

5°C for 3 to 4 days gave tF ¢ Mannir h bases (I), which
were recrystaliized with suitable solvent.

Aniibacrerial Test (With 8. H., Mushra)

Ti e antibacterial activity was tcsted afier the mett od
of Maruzzells and Henry®, T} esamples and standards
(sulpbonamides) were prepared by dissolving 20 mg
of tFe compounds in 1 ml of 3¢, dimethyl formamde.
Bacteriologicat oxoid nutricnt agar medium was djstri-
buted in sterile 10 cm petiidist es and allowed to cool
on a level surface. Tlese petridist es were inoculated
with 2 m! fresh broth culture of tte respective orga-
nisms and after incubating for 24 Fours at 37° C, were
used for test. Whatmann filter paper No. 1 discs of
6 mm diameter were used (Table II),

DISCUSSION

Gerhard Siewart® has shown that sulphanilamid.
very quickly reacts with aqueous formaldehyde to
form a derivative of anhydroformaldehyde aniline
desivative (I1) and later on, under suitable conditions
of reaction, formaldehyde, sulphanilamide and acetone
at pH 3 gave Mannich bases (111).

NH

2 2

(1)

(ITT)

Singh er all® showed that sulplanilamide reacted
with formaldehyde solution and bhydrogen of N!
nitrogen, due to its high protonation tendency was
involved to form (1Y).
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TABLE II

T ———— .

Compounds

——___—ﬁ_-_———__i——m—n_-_——_—_—ﬂ_ﬁ—-——h_____-_“

Zone of inkibitation (in mm)
%

B, E. B P, C. S,
anthracis coli subtilis aeruginosd  pyogenes anveus
N* (Nicotinamido methyl)-
sulphamiim e 24 i8 18 18 18 18
Sulptanlam de 16 {8 18 14 14 14
NY (NI otinam do m thyl)-
s'ilphathiazole 20 22 22 24 26 24
Sulp*athiazole 20 22 24 2 L2 24
N? (Nirotinamido mthyl)-
sulp*adiazine 1.1 14 12 14 12 16
Sulpradiazinc 17 18 16 20 16 18
N (Nicotimamido met vl)-
siln-imerazne 18 20 20 22 20 20
Sulphamerazine 20 18 16 i4 14 20
N* (N cot.namndomethyD-
sulphasomidine 24 22 22 20 24 22
Sulphasomidine 22 24 26 26 22 24

Control*

* Control = Blank; Dimethyl formamide 5%4.

To avoid ambiguity of tre reaction of sulphona-
mides, we first prepared N-hydroxymethylnicotinamide,
waoich readilly condensed with sulpbonamides and
formed (I), involving N* hydrogen, wlich was con-
firmed by negative diazo reaction,

HZN SO,N-H
|

CH,OH

2

(IV)

The analytical results recorded in Table I support
the structures (I), which have been confirmed by
electronic and IR spectral data. All Mannich bases
show an absorption band at 3440 & 10 cm™ of weak
or medivm intensities corresponding to alkyl aryl
am ne't, ~-CH,-NH-CH,—, indicating tf ¢ involvement
of anilino ~NH, group in tte reaction. In addition,
the anilino absorption at 3180 ¢m~* weak or medium
present in tte parent sulphas disappears in the
Mannich bases. Absorption bands 3365 £ 15cm™
and 3075 £ 5cm™? of weak to strong intensities obser-

ved in parent sulphas!®? ag also in Mannich bases
show that tle group SO,NH remains intact, otfer
characteristic bands due to > CO, -CO-NH- and
~CH,~ are given in Table I itself, Besides, the
Mannich bases show characteristic frequencies of six
merabered heterocyclic pyridine* and the respective
sulphonamides?!3,

NMR spectra further confirmed the structures (I).
The signals at 3-12 to 3-32 » (multiplet) for protons
of aromatic rings; 664 to 7-08 = with an integral of
4H (multiplet) for protons of -WH-CH,-NH-, 200
to 2:43 ~+ for protons of pyridine ving and 1-7 + for
proton of -SO,NH- have been observed in ttre NMR
spectra of tte Mannich bases.

In general all Mannich bases (weight for weight)
of sulphonamide moiety Fave shown enhanced anti-
bacterial activity.
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A NOTE ON THE APPLICATION OF HILBERT TRANSFORM FOR THE TRANSFORMATION OF
- GEOMAGNETIC ANOMALIES DUE TO TWO-DIMENSIONAL BODIES

D, ATCHUTA RAO anp H. V, RAM BABU
National Geophysical Research Institute, Hyderabad 500 007, India

ABSTRACT

In the magnetic method of geophysical prospecting, the anomalous magnetic field of the earth
is measured choosing either the vertical, the total or the horizontal field magnetometer. Interpreta~
tion of the anomalous fleld may be carmried out in a number of ways which can be improved if tlhe
measurements in two or three components are available, Geological structures such as sheet-like
bodies, dykes, faults, etc,, causing magnetic anomalies, may be approximated to be two-dimensional,
For two-dimensional bodies, it is shown here that the magnetic anomaly in any one component can
easily be transformed into the other by means of Hilbert transform. The relations for such trans-
formations, derived using a thin sheet model are presented here. These relations are applicable for
magnetjc anomalies over all two-dimensional bodies,

INTRODUCTION

T is the usual practice in magnetic prospecting to
take measurements of the anomalous magnetic
field of the earth choosing one particular componeni
(total, vertical or horizontal) of interest. The magnetic
anomaly thus measured is interpreted in terms of sub-
surface geological structures assumed to be responsible
for the anomaly, Magnotic interpretation can be
carried out in several ways and may be improved if
the measurements are available in two or three compo-
nents®, Geological structures such as dykes, thun
sheets, faults, etc., extending infinitely in the strike
direction are generally approximatod to two-dimensional
bodies. For two-dimonsional bodies, the magnetic
anomaly in the vertical and t}e horizontal compo-

nents form a Milbert transform pair', ¥lonce, (he

magnetic anomaly in the vertical (horizontal) compo-
nent can be obtained from the horizontal (vertical)
component using Hidbert transform, For two-dimen-
sional bodies it is stown tere that tfe magnetic ano-
maly in any component can be transformed into tre
otter using tFe fundamental relationship amoeng tl em
and the Hilbert transform, Tie relations for comput-
ing these components are derived Using & thin sl ect
model. Those relations are applied on a ficld
pxample,

THEORY

Lot thore be a thin sl eet (Fig. 1), extending ivfinitely
along its strike and is magnetized due 1o mdritan
only, Tho expressions for tie vertical (AV) Ton-
zontal (AH) and total (AT) Hield mugnetio anepali



