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TAsLE 1

Influence of some metal ions on the inhibitory uaction of
SDS on Bacillus subtilis

Il —

T e—

Inhibition zone

diameter {mm)

Metal 1ons used ———
Without

T

With SDS

SDS

Na

Ca

Mn .. ..
Z:n 28 26
Ni 34
Mg .. 36
Cu 40 40
Cd .o 48
SDS alone 30

[ —
W

is the critical micelle conceatration (CMC) for this
detergent’s®, The antibacterial action of SDS may
be due to ifs action on the membrare system of the
bacterium, a. detergents disorgarise cell membrane
and denature certain proteins essential for meta-
bolism and growth!, Surfactants can also bring
about ihhibition by altering the surface structure cof
cells’” and are also known to cause cyioplasmic shrin-
kage in bacteria®,

Ansong the metal studied, Cd** and Mgt enhanced
inhibition. by SDS though in the absence >f the deter-
gent they could not inhibit bacterial growth, The
increased activity of SDS in the presence of these
metals may be duz t2 an increase 111 the number of
micelies formed by the detergent, as salts are known
to increase micelle number of surfactapis™!®, Cu*
ic hibited bacterial growth even in the absence of the
detergent and the addition of SDS had no effect.
Surprisingly, SDS lost jis activity completely in  the
presence of Catt, Mnt+ or Nat, This may be due to
these metals modifying the micelle Structure!!,
Guita etal}? reported a similar phenomenrn with
letracycline hydrochluride, Addition .¢f Ni*" or Zn¥!
had little infiuence on the inhibilory action «f SDS,
it s possible that these two metals alter the micelie
structure in such a way that its bactericide! action was
not affected.

Though Ni and Mg have similar effects, the inhi-
bitory zone pryduced by Ni  SDS was nol distinctly
sharp and well defined,
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GRIGNARD REACTION ON 3.4.CYCLOHEXENO-
AND 3,4-CYCLOPENTENO-COUMARINS

J. R. MercuANT AND K. M. BAKRE

Departnient of Organic Chemistry
Institute of Science, Bombay 400032

In a project for the synihesis of compounds analogous
to tetrahydrocannabinoids’®, we studied the action
of the Grignard reagent ot 3,4-cycl_hexeno- and 3, d-
cyclopentenocoumarins, Not much work seems to
have been done in this directian although the Grig.
nard reaction on coumaring has been previcusly inyvesti-
gated to some extent’s*,

The starting materialy, 3,4-cycloheseno- and 3.4-
cyclopenicno-coumarins were obtained by the Pech.
mana  condensation of Jdimethylpheacls with  ethyl
cycloheéxanone- and ethyl cyclopentanone-2-carboxy-

lates in the presence of sulphuric acid (80°%)). The
and 3. 4-cyclopenteno-

. . MoOH
coumarins so obtained had UV A, : 220 nm (103 e

gopalan, Professor  of Botany, for fucilities provided, 4-34), 275 nm (log € 3-98) and 320 am (log € 3-99),
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Whereas their TR showed the carbonyl frepuency at
around 1760 cm=}, The NMR spectrum (CdCl, J)
of 67-dimethyl-3 4-cyclohexenocoumarin  (l¢) inte-
grated for sinteen protons ard showed the following
signals: 1-5 (m, 4H., —CH, at C,» and Cy), 2-2
(s, 6H, Ar-CH,). 2-4 {m, 4H, —CH, at (,; and C;)
and 6-97-7-3 (d, ?H, aromatic).

The action of the Gringard reagent on the above
coumarins was carried out as follows. The reagent
fprepared from magnesium (0-166 mole) and methyl
iodide (0°166 mole) in dry ether] was added to la
in dry benzene and the mixture refluxed for 20 hr.
On pouring the reaction muxture into ice and ammce-
nium chloride, a colourless crystalline compound
(ITa), m.p. 104 05, was obtained in 209, yield. 1ts
molecular composition was found to be C;:HzOq
(M- 260)., In the IR spectrum, the Jactone band,
which appeared at 1700-1715cm! in the coumarin
was completely absent., Further, the specirum
showed an OH band at 3512, 3385 cm™?, whereas the

{¢) R=R,=CH,; (@) R=R,=CH,;
RE:P.*;_:H REZ‘R:;:H
UJ‘) R':Rg:{ Hg: (h) R:R=CH3;
P.l':Rg:H RLZR:;:H
(ﬂ) R‘L:RE:CHQ: ({‘) Rlz 3=CH_{;
R=R1:_H Rzﬁﬂ_i:H
0
S
Chs
JAY4
(&) R=R1=CH3; R2=R3="-H
(0) R=R,=CH,;: R;=R,=H

(c) R;=R.=CH,: R =R;;=H

H3C

CH,
\CH,
as a sharp doublet.

From the above spectral evidence, the compound
was assigned the structure as 2-{3,4-dimethyl-2"-
hydrexyphenyl)-1-(1,1,  1-dimethyl hydroxymethyl)-
cyclohexene (J1a). This carbinol was found to be
quite stable even after keeping for a long time at
room temperature. On heating with phosphorous
pentoxide in xylene it afforded a viscous oil (I[1a),
b.p. 195°/5mm, In the IR spectrum the hydroxyl
band was found to be absent. Further, it showed
bands at 1605, 1440, 760 (aromatic), 1370 and 1350

band appeared at 1375 and 1360 cnv!

/CH3

(( —C ) cmr . Its molecular composition was
\CH,

found to be CpH0 (M*242), The compound was

assigned structure as 3,4,6,6-tetramethyl-7 8.9,10-tetra-

hydro-6-dibenzopyran (IJ1a).

The reaction also succeeds with 6,8-dimethyl- and
6,7-dimethyt-3,4-cyclohexeno-coumarins, to yield the
carbinols (IIb, Ylc) as oils, which were converted
directly into 2,4,6,6-tetramethyl and 2,3,6,6-tetra-
methyl-7,8,9-10-tetrahydro-6-dibenzopyrans (Ul6 IIic)
with phosphorous pentoxide, The compound Iilb
had b.p. 205°/3 mm and IIle had b.p. 215°/5 mm.

The Grignard reaction also occurs with 5,7-dimethyl-
3,4-cyclopentenenocoumarin (IV) giving the carbinol
(V) as an oil which without isolation was converted
into 1,3,6,6-tetramethyl cyclopenta (C)-(1)-benzo-
pyran (VI), b.p. 185°/5 mm in 309 yield.,

It has been reported® that the Grignard reaction
leads to 1,2- or 1,4-addition products depending
upon the substifuents on the coumarin ring, type of
the Grignard reagent used and the reaction conditions
employed., However, due fo steric reasons, the 3,4-
cyclohexeno- and 3,4-cyclopentenocoumaring undergo
1,2-addition only.

All compounds mentioned above gave satisfactory
spectral and elemeptal data.
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