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minant fields for late-magmatic, metasomatic, and
anatectic granitic rocks are defined in Fig. 3, a
plot of (Nb) Diotite VEFSUS (Ti)bm.ﬂe_Figure 4, wherein
(Ti/Nb),,;,, i plotted against (Ti), ., . helps to
distinguish magmatic granites from metasomatic
granites,
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Fi16. 4. Discriminant diagram for magmatic and
metasomatic granites based on the Ti/Nb ratios and
Ti contents of their constituent biotites, Symbols
as defined in Fig. 1.

CONCLUSIONS

(1) Biotites from granitic rocks of late-magmatic
origin have higher Nb contents and lower Ti/Nb
ratios than biotites from the early-magmatic phases
to which they are genetically related.

(2) Biotites from granitic rocks of metasomatic
origin have lower Nb contents and higher Ti/N}}
ratios than biotites from granitic rocks of magmatic
origin.

(3) Muscovites have higher Nb contents and
lower Ti/Nb rafios than biotites.
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(4) In the biotites considered here, Nb5+ is found

to substitute for Zr4d, thns making the Nb-Zr
geochemical association as significant

as the more
commonly accepted Nb-Ti coherence.
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SYNTHESES OF SOME NEW THERAPEUTIC N-p-BROMOPHENYL-N'-2-(SUBSTITUTED)
BENZOTHIAZOLYL GUANIDINES

P. N. BHARGAVA anp RADHEY SHYAM
Department of Chemistry, Faculty of Science, Banaras Hindu University, Varanasi-5

MONG a series of mono and bis diguanides

showing antibacterial activities pl‘epared* _by
Rose and Swaint"2, one compound, chlorhexidine
B.P.C. (Hibitane), has found practical use as an
antibacterial agent in  medicinal and vctﬁ:‘rlnur'y
practice. Encouraging antibacterial properties in
vitro against Mycobacterium tuberculosis have been

reported tn several biguanide derivatives34, . The
heterocyclic  dignanidine derivatives® have., been
found to be active to mice when administered.

These activities have also been found in many
thiazole compoundss,

Antibacterial  activity  against  Excelt, coli  and
Stuph. aurcus of some N-aty[-N'-2-(4, §5,-6-mcthyl)
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TaBLE 1
4
O N Br
H
Subst. Molecular M.P. 9% Nitrogen Y Sulphur Characteristic
Sl X Formulae Yield °C - = 1.R.peaks R*
No. A Found Calcd. Found Caled. yool oy values
1. H C;eH;sIN,SBr 75 215 14-86 14-93 8-43 8-53 ﬂggm, 1570s 1524s . 888
S
2.  4-CH, C,,H,,N,SBr 73 132 14-29 14:39 3280m, 3225m, 1612s  -913
1550s  1475s
3. S$-CH, C,,H,,N,SBr 67 136 14-32 14-39 826 8-22 ﬁs-;%?’ 3100w 16165  -675
4. 6-CH, CraHiaNSBr 69 208 14-28 14-39 3170, 15705 15285 784
$
S- 4“'(:1 C“HIIN_;SCIBI‘ T2 134 13'54 13'67 ‘7'84 7'73 -4?4
6. S-Cl C, H,N,SCIBr 48 174 7-90 7-78 3170w, 1605s 1478s  -893
7. 6-Cl CyeH1:SCIBr 78 131 13-62 13-67 7-8% 7-78  3430s, 3200m, 1605s  -892
1565s  1523s
8, 4-OCH, GCy,H,N,OSBr 56 154 13:72 13-83 3420m, 3180w, 1608s  -727
1852s  1480s
9. 6-OCH, CyH,,N,OSBr 62 139 13-62 13-83 7-82 7-89 644
10. 4-OCH, CuH NOSBr 68 145 1334 1336 782 7'64 340m, 16185 1560m -80)
S

—

w = weak, m = medium, § = sharp.

*R, values were mzasured by developing the T.L.C. plates (adsorbent, silica gel) in benzene and ether (3: 1)
mixture.

benzothiazolyl guanidine hydrochlorides?®  were N-p-Bromophenyl - N’<2 (4 - methylbenzothiazoly!)
found more active against gram-positive bacteria N"-ethyl  .guanidine.—N - p- bromophenyl-N*-2- (4-
than against gram-negative ones. Recently, Bhargava methylbenzothiazolyl)  thiocarbamide  (3:78 g),

et al911 have reported some benzothiazolyl
guanidines as various biological and pharmacologi-
cal screening results.

The above findings have led the authors to syn-
thesize some new N-p-bromophenyl-N’-2-(sub-
stituted) benzothiazolyl-N”-(ethyl and #-dimecthyl-
aminopropyl) guanidines as chemotherapeutical
interest. The present communication is concerned
with the chemistry of these substances.

N-p-Bromophenyl - N'-2 (4 - methylbenzothiazolyl)
thiocarbamide.—This was obtained by interaction
of equimolecular quantity of 4-methylbenzothiazolyl
and p-bromophenylisothiocyanate in  an inert
solvent dry benzene on a water-bath for about
16-20 hours,

vellow lead oxide (5:00g), ethylamine {(1:50 ml)
and absolute alcohol (50 ml) were refluxed in a
glass autoclave on a water-bath for about 4-6
hours. After cooling, the autoclave was opened
and the black residue was filtered by further extrac-
tion of 20ml of hot alcohol. The combined
filtrate upon concentration gave the desired guanidine
in shining needles. It was recrystallised from
alcohol, vield 659%, m.p. 132° (Found : N, 14-29;
S, 811. C;.H;N,SBr requires N, 14-:39; S,
8-22¢).

The PMR spectra of this compound in CDCl,
shows a singlet at & 2-6 for the ring methyl protons,
a multiplet between 5 7-84 and & 7-13 for the
aromatic protons, a triplet at § 1-23 for the
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TasrLe W
~H
NN N WAL
: KC_D/‘\CD/I\ /T\CHQ—CHTCHz N\‘CH
3
SN ﬁ“@‘af
) o "/ Nitrogen % Sulphu erist
S.  Subst. Molecular  Yield M.P, / : ~ 7o Sulphur C??ﬁﬁi?ﬁém R,*
No. X Formulae Y% °C  Found Calcd. Found Caicd. v:‘n“;f cm™? Values
1. H CioHeo N SBr 92 160 16-31 16-20 7-49 7-40 3180m, 3070w, 1610s -304

1590s  1485s

2, 4-CH, CeoH2yNSBr 78 152 16:65 15-69 .o .e .o 492

3. 5-CH, CooHz N SBr BO 101 1562 15-69 723 7-17  3192m, 3080w, 16155  -480
1598s 14725

4. 6-CH., CocHo N SBr 82 151 15-52 15-69 7-28 7-17 3180m, 3070w, 16105  -442 .
1592s  1464s

5. 4-Ci C,oHuN:SCiBr 72 103 .e . 6-66 6-86 e <466

6, 5-Cl C,,H:,N;SCiBr 40 130 14-82 15-00 Y .a 483

7. 6=Cl CgHz NsSCIBr 58 147 14-92 15-00 6:97 6-8 3175m, 3085m, 1598s 458
1572s  1445s

8. 6-Br CyoHy NsSBr, 84 143 13-63 13-6% 615 6-26 3180m, 3090,m 15958  -363
1564s  1445s

9. 4-OCH,  CguH,N,0SBr 48 142 15-35 15-15 . . . 405

10. 6-0OCH- CooH, N:OSBr 66 141 15-19 15-15 6-83 6°92 Z’ilfi}m, 3070w 160Ss -414
68s

1. 4-OCH; CyH,N,OSBr 63 149 14-86 1470 6:65 672 3172m, 3080, 1594s  -508
1568s  1470s

.

) &w = v:rea-l::-,?n = medium, s= sharp. | | |
* R, values were measured by developing the T.L.C. plates (adsorbent, silica gel) in n-butanol, water and acetic
acid (4 : 2 : 1) mixture.
~-CH,~-CH, and a multiplet type band at & 3-53 i
— On D,O exchange, 3
for the -NH-CH,~CH, protons. 2 g
the latter multiplet type band at o 3-53 changes

into a guartet (J=7-5 Hz). Therefore, it 18 O ON (hl-*CHzc:H:;
evident that the -NH-CH,-CHg protons are coupled )—NH—C———-N H-CeH, Bri)
with an exchangeable proton (J = -0 1Hz) as S

well as with the adjacent methyl protons. These I

facts suggest the structure I, but not 1§, for .the {

compound. The structure III is discarded since CHj

the structure I is more stable by the more effect.ive B LN
conjugation of the planar. six membered TIIMNS O O 2~3
S

* |
formed by the hydrogen bonding. /’\N,/@:Nkcﬁmﬁr(?)
H

[11
A |
~N ‘T"CHIZCH} The strong LR. peak at »04% 1612 for the
B ) =N - i wwport the above structure,
O L) NH—-Celd BT A ~C==N- bond also supp !
* N’jﬁ T Similarly, other N-p-bromophenyl-N-2-(substituted)
benzothinzolyl N”-ethylguanudines  were preparcd

— P —
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by condensing different  N-p-bromophenyl-N’-2-
(substituted) benzothiazolyl thiocarbamides with
ethylamine. Their structure and the purity of the
compounds were confirmed by the analytical and

spectral data as given in Table L

N-p-Bromophenyvl-N'-2-(6-chlorobenzothiazoly)-N"-
{(y-dimethvlaminopropyvl) cuanidine —N-p-Bromo-
pheny I-N’-2- (6-chlorobenzothiazolyl) thiocarbamide
(3-99 ), yellow lead onide (5-00g), vy-dimethyl-
aminopropylamine (1-00ml) and absolute alcohol
(50ml) were refluxed in a sealed tube and the
resulting guanidine was obtained by the same pro-
cedure as described before. Recrystallised from
alcohol, yield 72¢¢ ; m.p. 147° (Found: N, 14-92
S. 6-97. CH}HHN‘,SCIBI' requires N, 15-00;
S, 6:86¢3).

The PMR spectra of this compound also shows along

with other mormal signals, a multiplet type band at

5 3-56 for the -NH-CH,~CH,— protons which, on
D,O exhange, changes into a trtplet (J =55 Hz)
These evidences also suggest the structuré IV for
this compound. The strong I.R. peak at r;‘{fl
1598 for the —C=N- bond also support the above

structure.

N—CH —LH N/C 3
CH

v

Similarly, other substituted benzothiazolyl guani-
dines were prepared by condensing different sub-
stituted benzothiazolyl thiocarbamides with ~-di-
methylaminopropylamine. Their structure and the
purity of the compounds were confirmed by the
analytical and spectral data as given in Table 1L

Screening results—~—The screening results of these
compounds in vitro were carried out at Bristol
Laboratories, Syracuse, New York. The compounds,
which have shown activity at the maximum dose
tested, are indicated in Table III.
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TasrLe 1II
S. Microbiological MED
No. aclivity MIC
4. M.607 2-5 mcg/ml
T. mentag. 6-25-12-5 nscg/ml
M. canis 6-25 mcg/mi
C. neojorm. 2-5-5 mcg/ml
7. M.607 1-3-2-5 mcg/m!
T. menzag. 3-13-6-25 mcg/ml]
M. canis 313 mcg/ml
C. neaform. 1-3-2-5 meg/ml
8. M.607 25 meg/mi
T. mentag. 3-13-6-25 mcg/ml
M. canis 3-13-6-25 mcg/ml
C. neofrem. 2-5 meg/mil
11. M.607 1:3-2:5 micg/ml
T. mentag 12-5 mcg/ml
M. canis 6-25-12+5 meg/ml
* S.nos. correspend to the serial number of the

compounds in Table II.

MED =

MIC

el

10.
11.

Minimum Effective Dose.
= Minimum Inhibitory Concentration.
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