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Mercuration of Schiff bases of thiosubstituted benzylidene anilines
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The mercuration of thiosubstituted benzylidene anilines 3/4 derived by condensing correspond-
ing amines 1 or 2 with para-substituted benzaldehydes has been studied. The structural characterisa-
tion of the products by IR and '"H NMR indicates that the mercury is directed to the para-position

of the N-phenyl ring.

The C—H bond activation via metal catalysed
route is a topic of current interests that could lead
to new functionalisation at carbon centre'!?. The
process is more extensive in case of transition
metal chemistry'?” than nontransition metals®®!%.
Recently the organic chemistry of mercury” and
its biochemical and organomectallic applications’ "
have attracted special attention. The use of orga-
nomercurials in the synthesis of M-C o-bonded
organometallics has several advantages''"* over
the classical organolithium and Grignard reagents;
the main are transmetallation reaction'' to pre-
pare different other organometallics those are
otherwise difficuit or could not be obtained and
casy to handle in air and moisture compared to
other synthetic precursors. The sites of mercura-
tion of aromatics are electron population con-
trolled and the stability of the products arise from
the conformation of the substrate”'=. We reported
carlier the monomercuration of thioazomethines'?.
Herein we report the regioselective dimercuration
of 1, 2-bis[2-thio-(N-benzylidene Janilinesjethane 3
and 1,3-bis[2-{thio-(N-benzylidene )janilinespropane
4.

The Schiff bases and organomercurials dc-
scribed in this work are shown in Scheme I along
with the reagents and conditions used for synthe-
sis. The chloremercurio derivatives 7/8 of azome-
thines were prepared by reacting Hg(OAc), with
the ligands in 1:2 mole ratio followed by the addi-
tion of LiCl. The acetato complexes 5/6 were al-
so isolated from the solution before adding LiCl
but not studied critically.

The appearance of sharp strong stretch in IR

spectra at 1600-1625 cm ™' in ligands 3/4 is sug-
gestive of v(C=N) mode'. In complexes the po-
sition remains almost unshifted and is an indica-
tion of free azomethine group. The complexes 7/
8 exhibit a sharp single stretch at 325-335 ¢m ™!
due to v(Hg— Cl). The v(-S—CH, — ) mode of the
free ligands 3/4 appcar as a split band at 680-
690 and 645-655 cm™! and v(C—S) exhibits the
stretching mode at 755-780 ¢cm~' ', These bands
in complexes remain undisturbed and the absence
of v(Hg—S) suggest noncoordination of thioether
group'®. The acetato complexes 5/6 exhibit strong
bands v,, (COO) at 1525-1540 and v (COO) at
1300-1320 ecm~! (Av=220-225 cm™') corre-
spond to unidentate character of bonded —COO
group'.

The complexes are sparingly soluble in com-
mon organic solvents and the UV-Vis spectra are
recorded in DMSO. The bands at 345-380 nm
and 280-295 nm in ligands may be ascribed to n
—n*and m — n* charge transfer transitions re-
spectively'® and in complexes the positions are
blue shifted by 15-25 nm.

The site of mercuration is estimated from the
"H NMR spectral studies. All aromatic protons of
the ligands 3/4 and mercurated derivatives 7/8
are unambiguously assigned on the basis of spin-
spin structure and changes thercin on substitution.
The spectra of ligands in CDCl, and the com-
plexes in DMSO-d, are in complete agreement
with the structures in which the halves of the
molecule are magnetically equivalent to each
other (e.g. 6=6" ctc.). The aromatic region for
3b-c, 4b-e, 7b-e and 8b-e displays a group of left
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(i) Na/ EtOH, Br(CH2)Br or Br(CH2)3; Br
(ii) p-RCgH5CHO/EtOH reflux
(iii ) Hg (OAc)2/MeOH

(iv) LiCLH0

Scheme I

right 'symmetrical multiplet peaks characterising
the four spin AABB’ system : 9-(9"-)H, 13-(13"-)H
for 3/4 at 7.4-8.0 and 7/8 at 7.8-8.1, 10, (10"-)H,
12-(12’— )H for 3/4 at 7.2-8.1 and 7/8 at 7.2-8.2
ppm. The signals due to 10-(10-) and 12-(12’-)H
vary considerably with different substituents R in
the aromatic aldehyde. The signal movement is in
accord with the inductive and resonance effect of
the group R. Due to the methyl substitution in 3b,

4b, 7b and 8b the signal suffers upfield shifting.
The maximum upfield shifting as expected is ob-
served in methoxy derivatives for 10-(10-) and
12-(12’-)H as ortho-position is directly participat-
ed in the T effect!®. The reverse effect is seen in
3e or 4e and 7e or 8e. The electron withdrawing
character of —NO, shifts the signals considerably
downfield, so these can only be assigned to the
C — phenyl protons.
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The signals at higher field correspond to
N-phenyl protons and the field position is ex-
plained based on the high electron density in the
N-phenyl ring!’. They remain almost unperturbed
on substitution in C-phenyl ring. The imine pro-
ton (7-H) is expectedly appear at the most down-
field position as a sharp singlet and moves slightly
on either direction depending on the nature of
substituents R. The aliphatic protons are expec-
tedly at higher field; 14, 14’-H appear as triplet
and 15-H (for 4a-e and 8a-e only) appear as
quintet protons.

The zonal differences in spectral pattern and
field position are observed in chloromercuriated
derivatives 7/8 in comparison to the ligands 3/4.
The N-phenyl protons are severely affected. The
most significant feature is the loss of resonance
due to 4-(4-)H of the N-phenyl ring from the
NMR spectra and the appearance of new singlet
due to 3-(3-)H at very downfield position,
5-(5-)H signals are downfield shifted in com-
plexes 7/8 by about. ~ 0.2 ppm compared to the
free ligand values 3/4, 3-(3"-)H signals in com-
plexes 7/8 are slightly at upfield position (~ 0.1
ppm) relative to 5-(5-)H signals may be due to
electron releasing effect of -S-CH,-(CH,),~-(n=1/
2) group. There are two AB type doublets 5-(5-)
and 6-(6"-)H which suffer downfield shift in com-
plexes compared to free ligands and do not vary
significantly with substituents R in the C- phenyl
ring. The protons 9-(9’-) to 13-(13"-)H at C-phe-
nyl ring suffer insignificant change on complexa-
tion. This clearly shows mercury is directed se-
lectively to the para-position of the N-phenyl ring
rather than ortho-position of the C-phenyl ring
which is the usual position for cyclopalladation
reaction'*. The sulfur coordination is also ex-
cluded as the —S—CH,— signals remain unaf-
fected'*® on mercuration. The azomethine proton
signal is also insignificantly affected in complexes
and supports the N-phenyl mercuration. A repre-
sentative spectra of ligand 4d and complex 8d are
shown in Figure 1 and data are collected in Table
L

The regioselective mercuration is justified on
the basis of electron density distribution and the
stability of the product is conformation con-
trolled®!". The upfield position of the N-phenyl
protons indicative higher electron density of the
ring relative to C-phenyl ring. This accounts the
n-complex formation of N-phenyl ring with elec-
trophile Hg(OAc)*. The conformational stability
of thioazomethine directs Hg(OAc)* to para-
position of the N-phenyl ring and hence the re-
gioselectivity.
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Experimental Section

The solvents used in the reactions were of rea-
gent grade and were dried by reported proce-
dures'®. Hg(OAc), was purchased from Loba
Chemie Indo Austranal Co., Bombay. All other -
chemicals were reagent grade and were used as
received. IR spectra (KBr) were recorded on a
Perkin-Elmer 783 and 883 spectrophotometer,
"H NMR spectra on a varian XL 200 and Bruker
300 MHz FT NMR spectrometers in CDCIl; for
3/4 and in DMSO-d, for 7/8 using TMS as inter-
nal standard and UV-Vis spectra on a Shimadzu
UV 160A spectrometer. Elemental analyses were
obtained by using a Perkin-Elmer 240C elemental
analyser.

1, = 2-Bis[2-thio(N-benzylidene)aniline]ethane
3a. Benzaldehyde (1.54 g, 14.50 m moles) was-
added to dry ethanolic solution (20 mL) of 1,
2-Bis|(2-aminophenyl)thiolethane 1" (2 g, 7.25 m
moles) and refluxed for 2 hr on a steam bath. The
orange yellow solution was cooled to room tem-
perature when dark coloured gummy mass sepa-
rated slowly. The light yellow supernatant liquid
was decanted off. The mass was further boiled
with dry ethanol on a steam bath, cooled and su-
pernatant liquid was decanted off twice as earlier.
It was evaporated under reduced pressure and
dried over CaCl,. The yield was low, 30%. Other
schiff bases were prepared similarly and the yield
varied in the range of 30-50%.

1, 3-Bis[(2-aminophenyl)thio]propane 2 was al-
so synthesised by reported procedure' and it was
used to prepare 1, 3-bis[2-thio(N-
benzylidene)anilinelpropane 4. The compounds
3a and 4a yield gummy mass. The solid products
obtained from 3b-3e and 4b-4e were purified by
recrystallization from CHCL-EtOH (1:4 v/v).
Melting points are: 3b, 52+1; 3¢, 120+ 1; 3d,
135£1; 3e, 170+ 1; 4b, 44£1; 4¢ 851 1; 4d,
96t 1 and 4e, 138+ 1°C.

1, 2-Bis|2-thio(4-chloromercurio) (N-benzyli-
dene)aniline]ethane 7a. A solution of Hg(OAc),
(0.35 g, 1.1 m moles) in dry MeOH (20 mL) was

-added dropwise to a solution of ligand 3a (0.25 g,

(.55 m moles) in the same solvent (20 mL). The
mixture was stirred at controlled temp. within 15-
20°C for 48 hr. Very faint precipitate appeared
and it was filtered off (warming at this stage
yielded acetato derivatives 5/6). LiCl (5 m moles)
was added to the filtrate in MeOH and the result-
ing thick mixture was filtered, washed with ether
and dried in vacuo. The product was recrystal-
lised from DMSO-MeOH mixture, yield 40%.
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Table i—Elemental analysis, IR and '"H NMR spectral data

Compd  Found (%;){Calcd) IR (cm™!) '"HNMR (9, ppm)
JHz)

C H N v(C=N)v(C~-S)v(Hg-Cl)3-(3-H 4-(4-H 5-(5-)H 6-(6-)H7-(7-)He 9-(9-)  10-(10-) 14-(14-)}-¢ 5-H' R
13-(13-H 12-(12-H H

3a¢ 1620 765 6.70(d) 7.01(t) 7.01(t) 7.21 831 782 762t 302
(80)  (9.0)  (9.0) (8.0) (8.0) (9.0)

3b 749 56 60 1620 755 6.71(d) 7.01{t 7.01() 720 827 778 7.42(d) 393 2.38
(75.0 58 5.8) (8.0) (9.0) (9.0) (8.0) (9.0) (9.0)

3¢ 700 56 53 1605 770 6.67(d) 6.95(t) 695t 7.18 826 785  725d)  3.09 3.85
(703 55 5.5) (80)  (9.0) (9.0) (8.0) (9.0) (9.0)

3d 644 41 53 1620 780 6.73(d) 7.04(t) 7.04() 727 832 7.92 7.69(d)  3.06
(645 42 5.4) (8.0) (9.0) (9.0) (8.0) (8.0) (9.0)

3e 618 39 104 1625 780 6.79(d) 7.08(t) 7.08(t) 7.32  8.48 8.05 8.24(d)  3.08
620 41 10.3) (80)  (9.0)  (9.0) (80) (8.0) (9.0)

4a* 1610 755 6.66(d) 7.02() 7.02(t) 7.14 829 790  7.58(tF  3.05 2.00

(8.0)  (9.0)  (9.0) (80) (8.0) (9.0)

4b 751 62 54 1625 765 6.69(d) 7.00(t) 7.00() 7.16 825 775 736(d) 306 204 240
(753 6.1 5.7) (8.0) (9.0) (9.0) (8.0) (9.0) (9.0)

4c 706 56 S5 1610 770 6.67(d) 6.96(t) 696(t) 7.13 829 788  720(d) 308 203 385
(707 57 53} (8.0)  (9.0)  (90) (9.0 (9.0} (9.0)

4d 652 43 52 1615 775 6.71{d) 706(t} 7.06(1) 7.18  8.32 794  7.58(d) 309 205
(650 45 52) (80) (900 (9.0) (8.0 (9.0) (9.0)

4e® 624 44 102 1630 775 6.75(d) 7.09(t) 7.09(t) 722  8.46 808  824(d) 310 205
625 43 10.1) (8.0)  (9.0)  (9.0) (80)

7a 365 22 32 1622 765 330 7.44(s) 7.37(d)  7.32 838 7.89  769(tF 305
(364 24 3.0) (8.0) (8.0 (9.0) (9.0)

7 377 26 31 1625 752 325  7.45(s) 735(d) 731 834 784  744(d) 306 2.40
(379 27 3.0) (8.0} (8.0) (9.0) 9.0)"

¢ 365 25 30 1605 765 328  7.42((s) 7.30(d) 727 832 787  727d)  3.04 3.86
(367 20 28) (8.0) (8.0 (90) (9.0

7d 341 2.1 28 1618 783 330 7.46(s) 7.40(d) 736 842 7.95 7.70(d)  3.07
(339 2.0 28 (8.0)  (8.0) (9.00 (9.0)

7¢b 331 2.1 56 1628 778 335  7.54(s) 7.49(d) 743 834 807  826(d)  3.09
(332 20 5.5) (80)  (8.0) (9.0} (9.0)

8a 1373 24 31 1610 750 330 7.30(s) 729(d) 723 834 793 7620t 309 205
(372 26 3.0) (8.0)  (8.0) (9.0) (9.0)

8 387 28 30 1628 765 325 7.33(s) 727(d) 722 833  7.80  7.40(d) 310 207 248
(386 29 29) (8.0) (8.0 (9.0) (9.0)

8¢ 372 30 29 1607 765 328  7.27(s) 7.24(d) 7.19 835 7.90 7.25(d) an 209 386
(393 28 2.8) (8.0) (8.0 (9.0) (9.0)

8d 345 23 29 1618 770 330  7.35(s) 7.33(d) 727  8.36 795 764(d) 3.3 2.10
(346 22 28) (8.0)  (8.0) (9.0) 9.0)

8¢* 341 23 53 1635 770 335 7.44(s) 7.38(d) 7.34 851 8.11 8.27(d) 3.15 2.11
(339 2.1 59) (8.0)  (8.0) (9.0) (9.0)

¢ Gummy mass; " v(NO,); 1340-1345 cm " '; ¢ Doublet, d; ¢ Triplet, t;
¢ Singlet,s;' Quintet,q;¥ 11-H appears at the same position

Other complexes 7b-e were also prepared sim- are thankful to Dr B R De, Vidyasagar Univers-
ilarly with yield in the range of 40-60%. The ity, Midnapore. Financial assistance from DST,,
complexes 8 were prepared following identical New Delhi is gratefully acknowledged.
procedure from the ligands 4 with yield in the
range of 30-60%.
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