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Elemento(III) Derivatives of N-(2-Hydroxy-
6-Methyl Benzyl) Valine

ASHUTOSH P. PANDE and MADHUP CHANDRA*
Department of Chemistry, DSB Campus
Kumaun University, Nainital-263 002, India

Several elemento(III) viz. boron, aluminium, iron, arsenic and
antimony derivatives of N-(2-hydroxy-6-methyl benzyl) valine have
been prepared by alcoholysis reactions involving the interaction of
the corresponding elemento(IIl) isopropoxide and the latter in
1:1, 1:2 and 1:3 molar ratios in benzene medium. The compounds
thus prepared were obtained as coloured solids and out of them
those containing isopropoxy group were found to be hygroscopic.
All these compounds were characterized by azeotrope and elemental
analyses, as well as by IR and PMR spectral measurements.

INTRODUCTION

In continuation to the studies on elemento(IIl) derivatives of N-(2-hydroxy-
methyl substituted benzyl) valines', the work described here deals with the
preparation and characterization of boron, aluminium, iron, arsenic and antimony
derivatives of N-(2-hydroxy-6-methyl benzyl) valine (H;hmbv-6).

EXPERIMENTAL

Benzene (BDH, AR), isopropanol (BDH Glaxo AnalaR) and solvent ether (E.
Merck) were dried by reported methods'. The various elemento(III) isopropoxides
were prepared and the amount of the corresponding trivalent element content in
each case, wherever necessary, was estimated, as before'. The details of the
various glass assemblies and instruments used were identical to those reported
earlier'. The alcoholysis reactions were performed in a moisture-free atmosphere,
as before'.

The procedures for the preparation of H;hmbv-6( using m-cresol; E. Merck)
and its purification have been the same as those employed in respect of the
analogous derivative, N-(2-hydroxy-3-methyl benzyl) valine'.

The various elemento(Ill) derivatives of Hj;-hmbv-6 were prepared and
purified similarly as those of the corresponding derivatives of N-(2-hydroxy-3-
methyl benzyl) valine'. These derivatives were found to be soluble in dimethyl
formamide and dimethyl sulphoxide, sparingly soluble in chloroform but in-
soluble in other common organic solvents like ethanol, benzene, toluene and
carbon tetrachloride etc.

The relevant analytical details, characteristic IR frequencies and PMR spectira
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data of the various compounds prepared are summarized in Tables 1-3, respec-

tively.

VARIOUS ELEMENTO(III) DERIVATIVES

TABLE-1
ANALYTICAL DETAILS OF N-(2-HYDROXY-6-METHYL BENZYL) VALINE AND ITS

Elemental analysis, % Found (Calcd.)

Compound (molar ratio) m.p.
°C
(colour) (°C) c " N M
H3;hmbv-6 140 65.60 8.13 5.88 -
(Light almond brown) (65.82) (8.10) (5.90)
B(hmbv-6) (1:3) 189 63.95 6.56 574 3.68
(Light almond brown) (64.19) (6.58) (5.76) (3.70)
B(Oﬁi)(thmbv6)2 (1:2) 182 64.10 5.73 5.14 1.68
(Light almond brown) (64.44) (5.76) (5.16) (1.67)
B(Hhmbv-6)3 (1:3) 188 65.05 7.50 5.83 1.26
(Light almond brown) (65.27) (7.53) (5.86) (1.26)
Al(hmbv-6) (1:1) 198 59.55 6.11 5.33 10.30
(Light almond brown) (59.77) (6.13) (5.36) (10.34)
Al(Hhmbv-6)(H,hmbv-6) (1:2) 195 62.43 7.00 5.60 5.40
(Light almond brown) (62.65) (7.02) (5.62) (5.42)
Al(H2hmbv-6)3 (1:3) 180 63.40 7.34 5.69 3.59
(Light almond brown) (63.67) (7.35) .7 (3.61)
Fe(hmbv-6) (1:1) 180 53.65 5.50 4382 19.00
(Light brownish pink) (53.97) (5.53) 4.84) (19.03)
Fe(Hhmbv-6)(H,hmbv-6) (1:2) 182 59.18 6.62 530 1041
(Light brownish pink) (59.31) (6.65) (5.32) (1045)
Fe(Hahmbv-6)3 (1:3) 188 61.11 7.04 5.48 7.00
(Light brownish pink) (61.33) (7.07) (5.50) (7.20)
As(OPri)(thmbv—6) (:1 210 52.31 6.48 379 20.29
(Light brownish pink) (52.03) (6.50) (3.79) (20.32)
As(OPri)(thmbv-6)2 (1:2) 212 57.18 7.07 461 12.31
(Light brownish pink) (57.42) (7.09) (4.62) (12.37)
Sb(OPri)(Hhmbvb) (1:1) 260 46.40 5.74 335 29.30
(Light brownish orange) 46.15) (5.76) (3.36) (29.32)
Sb(OPri)(thmbv—6)2 (1:2) 262 53.05 6.55 6.26 18.60
(Light brownish orange) (53.29) (6.58) (6.28) (18.68)
Sb(Hzhmbv-6)3 (1:3) 259 56.16 6.48 5.04 14.65
(Light brownish orange) (56.38) (6.50) (5.06) (14.69)

. +
Abbreviations: OPr' = OC3Hj7, H3hmbv-6 = CH3CgH3(OH)CH,NH,CHCH(CH3),CO0™
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RESULTS AND DISCUSSION

The IR and PMR spectral data indicate that the H;hmbv-6 exists in zwitterionic
form (Structure I).

OH
+
CHp— NHZ'CHCOO-
CH<CH3
H3C CH;

(D

The reaction between B(OPr'); and Hshmbv-6 in 1:1 molar ratio may be
illustrated as
B(OPr'); + H3hmbv-6 — B(hmbv-6) + 3Pr'OH
Identical reactions followed in case of iron(IIl) and aluminium(III). Howevecr,
arsenic(Ill) and antimony(III) isopropoxides reacted differently as under:
As(OPr'); + Hshmbv-6 — As(OPr')(Hhmbv-6) + 2PrOH
Sb(OPr'); + H;hmbv-6 — Sb(OPr')(Hhmbv-6) + 2Pr'OH
The reaction between B(OPri)_; and H;hmbv-6, in | :2 molar ratio, occurred as
B(OPP); + 2H,hmbv-6 — B(OPr')(H,hmbv-6) + 2Pr'OH
Identical reactions followed in case of arsenic(IIl) and antimony(III). However,
aluminium(III) and iron(IIl) isopropoxides reacted differently as under:
AI(OPr'); + 2H,hmbv-6 — Al(Hhmbv-6)(H,hmbv-6) + 3Pr'OH
Fe(OPr'); + 2H,hmbv-6 — Fe(Hhmbv-6)(H,hmbv-6) + 3Pr'OH
The reaction between B(OPr'); and H;hmbv-6 in 1:3 molar ratio may be
illustrated as under
B(OPr'); + 3H,hmbv-6 — B(H,hmbv-6); + 3Pr'OH
Identical reactions followed in case of aluminium(IIl), iron(III) and anti-

mony(Ill). However, 1:3 reaction in case of arsenic(IIl) did not proceed even

after prolonged reflux and fractionation.
Based on azeotrope and elemental analysis, as well as the spectral data™ ™, the
structures [(IT)-(VIII)] of the various derivatives prepared may be illustrated as under:

2-10

H
3 N\ pc—He \
7 |
HaC N M
Hzé /
HzC (o)

Where M=B,Al,Fe
(11)
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O=C-0 0-C=0 CH
0=¢-0 f | 3

HaC._ T H3C Ste-He \ / CH—CcH <cu
SHe-he HsC [ 3
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Hod HaC / CH,
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Where MAs,Sb Where Ml Fe

() ()
[ o=c-o_ | [ o=¢-o 1 s—oer
Hsc\\ - \ ch\
p; Hew- H? \ P HC‘H(':
Hac HN -.M—-OPri Hac H"J
|
HaC H,C
H3C OH HaC OH
L ) d2 L 42
Where ‘Ml AS,Sb (VD)
{V)
[ 0=C~-0 ] B [ 0=C-0 ]
HyC - HaC I
3 \Hc-ué >“C-“?
HaC m:4 HaC KN NV
. HaoC HaC
HaC @ OH H3C OH
L <43 L -3
Where M= Al Fe,Sb
Vi (Vi)
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