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IMINO ALKYL/AROYL) -
2,4-DIHYDRO-5-METHYL-2-PHENYL-3H-
PYRAZOL-3-ONES
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Diorganosilicon (IV) Schiff base chelates of the type RR'Sri[R"C(:o-NCaH‘é)(I::C(Q)N(C‘Hﬁ)N:CI,CHJ .
have been synthesised by the reaction of diorganodichlorosilanes, RR’SiClywhere (i)R
=R’ =-CHj (ii) R = — CH; and R’ = -C4H; with the disodium salt of 4-(2-mercapto phenyl
imino alkyl/aroyl) — 2,4 - dihydro-5-methyl - 2-phenyl-3H-pyrazol-3-ones i.e.
R"C(:0-NC,H,SNa)C:C(ONa)N(C,H,IN:CCH, (where R” = -CH;, -C,Hs — C¢Hs and ~ p - Cl
CgHy) in benzene solution. These chelates may alternatively be prepared by the reaction of

Schiff bases with the corresponding diorganodichlorosilanes in presence of triethylamine in
benzene solution in a 1:1:2 molar ratio. The compounds, thus obtained, were characterised on

the basis of molecular weight measurements, IR and IH, B¢, Psi NMR spectral studies.

Keywords: Diorganodichlorosilane: IR; NMR: 4-(2-mercapto phenyl imino alkyl/aroyl)-2,
4-dihydro-5-methyl-2-phenyl-3H-pyrazol-3-ones

INTRODUCTION

Apart from industrial applications and utilisation in organic and inorganic
syntheses'“s, organosilicon complexes are shown to possess a variety of
biological applications including antifungal, antibacterial antifc:rtility("8

* Correspondence author.
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and also antitumor activities”!. Some organosilicon Schiff base com-
plexes are reported to possess significant biological activity.? In continua-
tion to our work on group (IV) complexes derived from 4-[2'-mercapto
phenyl imino alkylaroyl) — 2,4-dihydro-5-methyl-2-phenyl-3H-pyra-
zol-3-ones!!, it has been considered worthwhile to synthesize their corre-
sponding organosilicon (IV) complexes. These complexes were
characterised on the basis of spectral studies (IR, 4, 13C and Psi NMR)
and osmometric molecular weight measurements.

RESULTS AND DISCUSSION

The disodium salt of the Schiff bases react with Me,SiCl, and PhMeSiCl,
in 1:1 molar ratio in benzene solution to yield their corresponding
chelates.where (i) R=R’=Me (i) R=Me and R'=Ph and
R"= -CH3,-C2H5, -C6H5 and -p-ClC6H4

I |
R"C(:0-NC,H,SNa)C:C(ONa)N(C,H,)N:CCH, + RR'SIC,

benzene (stirring)

RRISI(R")C(:0-NC,H,S)C:C(OIN(C,HN:CCH, + 2NaCl {

Alternatively, these complexes may be prepared by the reaction of the
Schiff bases with corresponding organosilicon (IV) chlorides in presence
of triecthylamine in benzene solution in 1:1:2 molar ratio, where (i)
R =R’ =-CHj (ii) R =-CHj3, R’ = -C¢H5 and R" = -CH3, -C,Hs, -CcHs &
‘p-ClC6H4

——
(R")C(:0-NC H,SH)C.C(OH)N(C H,)N:CCH, + RR'SICI, + 2Et,N:
¢ benzene (stirring)

) 1
RR‘Sli[R"C(:o-NCeH‘S')C:C((J))N(C,Hs)N:CCHJ + 2Et N.HCH
L

The precipitated NaCl and/or EtzN.HCl is fiitered off. After stripping off
the volatile fraction, green coloured solid products were obtained which
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were found to be soluble in common organic solvents like chloroform,
benzene, THF etc. and insoluble in pet. ether, hexane etc. These com-
plexes were recrystallised from a CHCl/pet. ether mixture. The osmomet-
ric molecular weight measurements in CHCl; solution at 45°C reveal their
monomeric nature.

IR SPECTRA

The L.R. spectra of the above complexes were recorded as KBr pellets in
4000400 cm™ range. A broad band observed in the range 3440-
3302cm™! and assigned to v-OH and v >NH in the Schiff bases was found
to be absent in the spectra of the corresponding organosilicon (IV) chelates
showing the deprotonation of v >NH/-OH protons. The band due to v
>C=N-12 appears in the range 1633-1617 cm™'. The bands observed in the
region 540-515 cm™! and 640615 cm™! may be assigned to v Si-S!? and
v Si-0'2, Appearance of these bands indicates the bonding of both sulphur
and oxygen atoms of the Schiff bases with the central silicon atom.
Another band observed in the region 560-529 cm™! may be assigned to v
Si<-- N3, Thus, IR spectral studies show the bifunctional tridentate
behaviour of the schiff bases in organosilicon chelates.

1H NMR SPECTRA

The 'HNMR spectra were recorded in CDCly solution using TMS as an
internal reference. The observed values of 'HNMR chemical shifts have
been summarized in table I. The broad singlets observed in the region
84.96-6.23 ppm and assigned to >NH/-SH protons in the ligands, were
found to be absent in the corresponding organosilicon complexes support-
ing deprotonation of >NH/-SH protons. The ring methyl protons are
observed in the region 82.08 — 2.47 ppm. The terminal methyl protons in
the chelate No.l were observed at §2.25 ppm as a singlet. In chelate No. 3
& 4 the terminal protons are observed at 81.20 ppm as a triplet due to
-CHj; protons and at 82.83 ppm as a quartet due to the -CH, protons,
respectively. The ring phenyl/terminal phenyl & thiophenol proton signals
are merged together and are observed as a complex pattern in the region
56.61-8.13 ppm. The protons of methyl groups attached to silicon atom
are observed in the region 80.068-0.36 ppm.
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13C NMR SPECTRA

The '3C NMR spectra were recorded in CHCI; solution using TMS as
standard reference. The observed chemical shift values are summarised in
table (If). On comparing the 13C NMR spectra of the ligand with the corre-
sponding organosilicon complexes, a slight upfield shift in the position of C¢
carbon signal has been observed. In Schiff bases, the Cq carbon signal is
observed in the range & 190.85 — 198.00 ppm, however, in the complexes
this carbon signal is observed in the range 6190.69 — 196.56 ppm. The C;
and C,4 carbon signals are observed slightly downfield in comparison to their
position in the ligands. The ring methyl carbon signal is observed at 815.50
ppm. The terminal methyl carbon in the chelate No. 1 is observed at §26.49
ppm and in chelate No.4, two signals are observed at 68.12 ppm and 632.29
ppm and may be assigned to the -CH3 and -CH,carbon atoms, respectively.
The chemical shift values for the carbon signals of ring phenyl/terminal
CgH5/CgH4Cl and thiophenol ring are observed in the range & 115.07 —
148.42 ppm. The signal for the carbon atom of the methyl group attached to
silicon atom are observed in the region 80.93 — 0.98 ppm. Thus, 'H NMR as
well as 13C NMR data are supportive of the fact that benzothiazoline form of
the ligand rearranges to give the azomethine form, the disodium salt of
which finally reacts to give their respective organosilicon chelate.

2951 NMR

The 2°Si NMR spectra of these complexes have been recorded in CHCl;
solution using TMS as standard reference The 295i NMR!'*!8 offers an
important method for determining the coordination environment around
central silicon atom in silicon complexes. The 29Gi NMR chemical shifts
values observed in some of these complexes are shown as follows:

Chelates 295i NMR (Chemical shifts in 8 ppm)

Chelate No.1 -19.4

Chelate No.5  —19.75

Chelate No.6 -19.47



33

DIORGANODICHLOROSILANE

1
S9€°0 _ _ wzI'g - £6°L Sp1'T _ fHog zAf.ovaoUL.uA_m.x.ozb.voq:.uv__mv:& "
. FHODNCH OINID)D: DS H ON-0 IO H DS "o
STE0 - - Wwer'g — 659 S60°C - 1 )L i ‘b
*HODNCH OINIHOD: DHS H ON-0)D(*H D)
- - - wy('8 — 8Y'9 s0I'C $q €29 _
., 1
. . . . . [FHOD NCH IINIO)D DS H ON-0 )2 H D) ISaNud
- 0Tl bgg'z Wz —659 SLY'T - L — ) €
. .1
422 NCH'DIN(OID .- OIS H ON-0 )P ROl any
- 0T°1 bogz wo6'L —$0'L SLY'T - L ) L - T
€, - $, .9, » 9, 5, .2,
_ 15T bloz why'g - 269 5057 $Q bS°G HODNCHDIN(HO)D:O(HS HON-0.)0CH D)
.. 1
HOD NCH'OINIOYD DS HON-0 )O(HO NS "am
$690°0 $6TT - weQ'8 — 199 Sov'C - L 1L —! 1
SHODNCH'DINIHO)D- DIHS H'ON-0 )(O'H)
_ . . . . . e— 1
POST - wee'[~T69 P0OST $q 96t
£HD- ‘HO< 8ury 10
) uydom [N’ HODFHD 1Ko
fgo-18 SU0J04g |PUIUII] Joutuaa ] f1Kudyg Sury Jury HS- /HN< punodwo) ON S

sauo-¢-jozeIAd-He-[Auayd-7
-1Aygour-G-oIpAyIp-4z-(1Aoe/1Ay[e ourunt [Auayd o1desssy- 7)-p WO1j PIALISP SAL[YD (AT) UodI[isouesio jo eep [enoads YNH, Ul 1 919VL

1102 Alenuer 8z 8¢ :€T @IV Papeo |uwog



S. BHAMBHANI et al.

34

12]8uts proliq = sq 9o[dninw = w 9aurenb = b ‘o1d =1 15[qnop = p 99[3urs = s AYM

1
SEL00 - - wg6’L — 689 $60°C - _.:on_vzm:.oVzgovo.“_x_m.x.ozb..o:o.:.o___m"u: 9
- - - we0'8 — LS9 SPIT sqQ 1§ “HODNCH DINIHOID: DIHS HPON-0:10(10"H"D)
£HD- CHo< Sury 10
uaydoy [NPHPDFHPD 1Kol
£Ho-1s SUOI04J] [DUIUATL [oura] 1kuayq Sury Sury HS- /HN< punodwo) ONS

1102 Alenuer 8z 8 €T

v pspeo jumog



35

DIORGANODICHLOROSILANE

8L°LYI'TY9EL

= £S°0TI'0T8II ¥P9ZI'ES 0TI 6L LTI'ET ST
63°LII'LOSIL £6'8TI'¥S8Y1 10°8T1691€1

C0'8P1°T89€El
£€6'0 S9OTI'PT8IL 6£921°99°0T1

- IL°S1 967161 v¥'Lel TSOEL v 191

THOD NCHPIINIHOYD HHS H ON-0:)0(H'D)
—— !

s . s o)
axow qu.ovao,w u@ H*ON-0 .%Idﬁmo:&

OI'STL'TUSLI SL'6TI'T6 LY - TI'8 6T°TE 1E€°ST 95961 80°LET LOEOI 68°091 T
0E' LYI'EL9EL
- 6S°0Z1'v6'811 $89Z1'2E 621 fomqu,uvzfovomxzm.x.ozﬁoﬁxnu,
OUBILTISIL I8 TEI'ELIEL - 8I'8 YETE 99°S1 00861 I1§LEL 0SE0T 6£°091
SUSYITY9EI
860 6S071'6S8I1 65'9Z1'65°0C1 MO KOOI YEHON T HOIRSoPRs
SIBII'OUSIT 66'8T1°79 Lyl - 6V9T - 6£S1 1I'b6] THLEL 8THO! 99091 1
TYLYI'6L9EL
- 6507169811 6v'9T1P06TI “HOPNCH'OIINHOIO PIHS HON-0 1D H)
SUBIILISIT €S IEILT LEI - €97 -  6V'S1 09°v61 LTLEL ETHOI 9V°091
Sury YHO D/
EHDO-1s  Jousydowyy | jfuayd Sury SH?D  fHO-CHD- ‘O %D ‘o Y2 punoduio) ON'S

0 _moco.m-_oNﬁxm-mm._»cucm

-Z-1Ay1awi-g-0I1pAyIp-1*7-(| Aot/ AYje ounwut [Auayd oaau._uz..mv-v WO} PIALIAP $AIR[AYD (A]) uodifisouedio jo eiep [endads YWN D¢ UL 11 H14VL

1102 Alenuer 8z 8¢ :€T @IV Papeo |uwog



S. BHAMBHANI er al.

36

‘KjoAanoadsas ‘d pue w ‘0 ‘1 JO J3pIO 9Y) Ul UDAIS e san[ep B

11'8¥1°9Y°9€1

€60 +9°0Z1°08'811 09°9ZI'+9°0Z1 19'8Z1°66'8T1 (HONCHOINIOI S HPON 0 10 P S
ITSIT'ETSIT 8S'6TI'ISLYT 9T6TI'86LET —  — 1L°ST 69061 Q0°LEL LY €01 90 191 S
LS'LY1'80°9€E1

- SLOTI'SL'SI IL8TI'SLOTI €9°9€1°1L°9T1 HOONCHTINIHOND IHHS HPON-0ID0D"H'D)
SI'SIT'ZISII 1€6Z1°09'8V1 062160861 —  — T8SI S8061 60°8E1 LY'E0T L1191
TP8P1°SS9EL
PR, . PO, . P, | SR
86°0 SLOTI‘ITSII 99°9Z1°SL'0TI S8'LTI'6E8TI FHODNCHOINIOID- (S H'ON-0 )0 H D RS aud
L. J L —
06'LIT'LOSTT 60°6T1'08°LY1 LI'STI'THEEL ~  — 99°G1 8¥° 161 O8'LET SL'EOL ¥S' 191 v
9T 8PI‘LS 9L

€60 S8POCTI'YT'811 8T9ZI'6Y° 0TI ¥L LT1‘TS 8T [HOO NCHDINDID OIS HON-0 IO H DIk

68°LIT'LOSTT T8STIPRLYI LI'STI'SSLET —  — SSSI IST161 90°LEL 69°€01 6+ 191 €
sury %/
EgD-1s  jousydory  luayq Sury AH?D  fHD-HD- ‘O 9 £D o) £ punodwo) ON'S

1102 Alenuer 8z 8¢ :€T @IV Papeo |uwog



13: 48 28 January 2011

Downl oaded At:

DIORGANODICHLOROSILANE 37

In view of the monomeric nature of these diorganosilicon (IV) chelates
(as shown by molecular weight measurements) the bifunctional tridentate
behaviour of the ligands, as shown by IR, 'H and '*C NMR spectral evi-
dences and the appearance of 29Si NMR chemical shift values in the
region 8 (-)19 to (-)20 ppm indicates a penta-coordination around central
silicon atom!®-22, On the basis of above evidences the following structure
may be assigned to these diorganosilicon (I'V) chelates.

Where R =R'=-CH, & R" = -CH, (chelate No.1)

\ v R = -CH, R = -CH, & R" = -CH, (cheiate No.2)
N2 Si R =R'=.CH, & R" = -C,H, (chelate No 3)
o~ \ s R = -CH, R'=-CH & R" = -C H, (chelate No 4)
' R =R =.CH, & R" = -C/H, (chelste No.5)
gr R R=-CH, R = -CH, 8 R" = -CH, (chefate No. 6)

R =R =-CH, & R" = -CIC,H, (chelate No.7)
R=-CH, R = CH, & R" = CIC,H, {chelate No.8)

In the above structure, central silicon atom acquires five coordination by
utilising O, S and N atoms of the ligand moiety.

EXPERIMENTAL

The reactions were carried out under anhydrous conditons. All the solvents
were dried by standard methods. Dimethyldichlorosilane and methylphe-
nyldichlorosilane were distilled before use. Sulphur was estimated by
Messengers method?3. Molecular weights were determined osmometri-
cally on knaur vapour pressure osmometer in chloroform solution at 45°C.
IR spectra were recorded as KBr pellets in the range 4000400 cm™' ona
Nicolet Magna 550 FTIR spectrometer. IH, 3¢ & #Si NMR spectra were
recorded on a Jeol FX-90Q spectrometer in CDClyand CHCIy solution
using TMS as standard reference, respectively. 4-(2'-mercapto phenyl
imino alkyl/aroyl)-2,4-dihydro-5-methyl-2- phenyl-3H-pyrazol-3-ones
were prepared by the method reported earlier!!. Since the synthesis of
organosilicon chelates derived from the above mentioned molecules fol-
lows the same procedure, only one complex will be described in detail.
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Synthesis of [4-(2’- mercapto phenyl iminobenzyl)-2,4 —
dihydro-5-methyl-2-phenyl-3H-pyrazol-3-onato) dimethylsilicon (IV)

The above mentioned complex was synthesized by two different reaction
routes and therefore both the synthetic routes have been described in
detail.

a) A weighed amount of sodium (0.138 gm, 0.60 m mol) was dissolved
in dry methanol (~5 ml) and to this a benzene solution of 4-(2'-mercap-
tophenyl iminobenzyl)-2,4-dihydro-5-methyl-2-phenyl-3H-pyrazol-3-
one (1.16 gm, 0.30 m mol) was added dropwise with constant stirring.
The reaction mixture was refluxed for ~ 4 hours and then cooled. To
this, a benzene solution of Me,SiCl, (0.39 gm, 0.30 m mol) was added
dropwise with constant stirring and after the addition was complete,
the reaction mixture was refluxed for ~ 4 hours. After filtering off the
precipitated NaCl, the volatile fraction was stripped off under reduced
pressure and a dark green coloured solid product was obtained. This
was recrystallised from CHCly/pet. ether mixture in 70% yield.

m.p = 63°C, %S found (Calcd) = 7.25 (7.26).

b) A benzene solution of 4-(2'-mercapto phenyl imino ben-
zyl)-2,4-dihydro-5-methyl-2-phenyl-3H-pyrazol-3-one (1.17 gm, 0.30
m mol) and triethylamine (0.62 gm, 0.60 m mol) was added dropwise
through a dropping funnel into the benzene solution of Me,SiCl, (0.39
gm, 0.30 m mol) contained in a round bottom flask with constant stir-
ring. The reaction mixture was refluxed for ~4 hours. The precipitated
Et3N.HCI was filtered off and the filterate was dried under reduced
pressure. A dark green coloured solid product was obtained which was
recrystallised from CHCl,/pet. ether mixture in 68% yield.

Analogous organosilicon (IV) complexes of Schiff bases derived from
substituted pyrazolones have been prepared by following one of the above
routes and therefore for brevity, the synthetic and analytical details of
these complexes have been summarised in table III.
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