THALLIUM(UII) NITRATE

Introduction 111:-

« Mame:- Thallium{lll) Nitrate trihydrate
« Abbreviation:- TTM

« Melting point:- 102-105 “C.

« Solubilit y: - wate r, organic solvents.

s General information:-

o Oxidizing agent; Lewis acid.

o Al thallium compounds are extremely toxic to
inhalat ion, skin contact, and in gestion. To xicit y is
cumulative. E xt re me caution shou Id be used when
handlin g these mat eria Is. Use in a f ume hood.

Thallium nitrate is asele ctive and versatile o xidizin g a ge nt,
generally accompanied by reduction of TI{lIl) to TI{l). Thallium
nitrate is electrophilic in character, so it reacts with alkenes &
alkynes to give add ition p roducts.

It is very effective oxidizing agent because:-

() Reduction potentia | of this ha If cell reaction is posit ive and
high .
Ty + 26 —— = TI(I) (E®=1.21ev)
(ii) Carbon -TI{llIl ) bond is ve ry wea k, so it undergo hete rolyt ic

cleavage very readily and form carbocation easily.
(1t} Mitrate-ion is not a very good nucleophile, so the solvent

may pa rticipate selective ly a s nucleop hile in the reaction.
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Oxidation of alkenes!:-

Thallium nitrate react with alkenes in methanol solution to give carbonyl
or 1.2- glycol dimethyl ether.

MeOH
R—CH=cH, + THONO,);, "= , R CH—CH,—OMe

Me

Mechanism:-

k]
R—ecH=cH, + TWONO,), _ o p_c—cH—TIONO

-NO,
l MeCQH

R CH—eCH.—OMe - R—C—CH,—TI{ONO,),
’ CHOH s

1]1

OMe CMe

For example:-
Styrene forms 1, 2 dimethyl derivative when treated with TI{ONOz)ain
CHaOH

OCH,

TI(ONO,), H,
» CH,—C—C—OCH,

H
CH,—C=——cH,
CH,CH
H

I the above reaction is carried out in dil HNOathen arylacetaldehyde is
obtained in high yield.
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THONO, )

CH;——C==CH > CeHs o)
H : dil HNO, 4\//

2-phenylacetaldehyde

Mechanism:- o H

TI{ONO,);

HZ‘
C . H.——C=—=CH » Ph—/—C—C THONO
vOH ’ dil LINO, \\_/_C)E 2k

(o [ﬁ—\/ﬂ

Oxidation of alkenes into ketones / ketals can be obtained in the presence of
catalytic amount of PAClz/CHaCOOMNa in methanol.

OMe OMe
THONO,)s |, FaC,
— . —_ i —
CeH, ﬁ CH, McOH Ph—C—C THONO,)a —-(:“.I( . Fh
OMe
Mechanism:- MO,
TI—ONO OMe
— H
Ph C( oNo, | H, ONO
— a e » Ph—C—C —TI{ON
o CH,OH (URCa),
l PUC | ACH OO N a
OMe OMe TSC'

CH-.OH Ph ]
OMe

el H
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Oxidation of cyclic ketonesiil:-

Cycloalkenes undergo oxidative rearrangement with the reagent;

oxidative rearrangement takes place via ring-contraction.

Ol
OMe

THOMND, )y

—

CH,OH

Mechanism:-
@ Ot OMe
THOND )y MeOH
TI(ONQ,); TI—ONO, TI—ONO,
OMO At
OMe
4]
A N »

MeOH
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This reaction is also applied to heterocyclic compounds.

For examplel'l:-
OMe
o
| I:UNU I
— amon OMe
Mechanism .;.N.:,. -::E_,th
Qﬂm‘:;
TIT i T|---'C'N':'z TI—ONCQ
NG, 2 b4
C H#.JH g\TIHUN;}?
. A
QONOy
CH5OH

i H;OH - ONGy

Dmnz

2-(dimethoxymethyljtetrahydrofuran



Ouxidation of alkynes [112]:-
With the alkynes the product obtained depends on the structure of alkynes,
e

a) Diaryl alkynes react with TI{OMNOz)ain CH20H or in acidic solution gives
benzils in high yields.

For exampleid:-
a (8]
- THONO, ) || ||
CEHE_G:C CﬁHﬁ » == » 'CEH__I,_C_C CEHE
CH;OH or H'
Mechanism:- NOs
NO, . |
A 11340 HIO? g:“—/;g’
r el | 3
ArC=CAr —TIN S C=C —»  ArC—CH
HO™  CAr f ~Ar
0
ﬁrl'l.‘.':—L;?ﬁ.r'
ArC=CAr ¥’
QN0 o P=CAr M Arp-CHAY
111 — HO OH ;BH
NO,

13y
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b) Dialkyl-alkynes react with T ONOz)ain CH3a0H or in acidic solution
gives acyloin in high yields.

For example:-
O OH
F— THONO,),
— C11,011
H
i-lhydrosyhutan-2-one
Mechanism
— i v CHyOH H"CQ -
T i = T O
. 2 I:"'Jl-"""' )
——0ONO; TN t{ PN
‘HDNDE
CDND lrinnn
2
wim
H_ﬁ / H/m_/ g’ C HE:C/’,
St—e - CH““-..,, CHLO0H -~ S
c-u.ﬁ/ Q"“h CHy0 Baa CHLY
l H
]
L] el 0
. eyl e 4
H 00— — —  UlLD G ] —
R | D \
" H
o Mebil
O OH
0
A u
— — g —0Me
CHLOH

H

S-hyelrosy butan-2-one
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c) Alkylaryl alkynes in acidic solution give mixture of product, but in
CHa0H give methyl ester of a-alkyl-aryl acetic acid.
For example:-
I
TI{ONO CeH
CeH—C=—C—CH, it SE;C—C—DCHg
CH,OH HaC
methyl 2-phenylpropanoate
Mechanism:-
CoHe
s e ~L A
CH,-C="— — 5 HL_C:I-\H_..'-FC‘NO, pad C-'hD'--L_L\[:\_L'.fm‘}:
[._/ONG, ) \<JN<J] ) SG,
T i an
IH“EIND\;, CH,OH CHOH
(_unu, HMO,
.nm1

=] H "’-ﬁ\; - )
” L ‘_H—CL\: £ e M H;;l;l.-(: HH, D0 o o SUPRROI

.:Hlﬂj_r__.-l_H . —_— ; Jmo . =
-H ra M- . M, EIH - ~H
CH, IL M oH,E L Hy 1 Hy Gk

d) Terminal alkynes reacts with TI{OMNOz)a in acidic medium, yields acids

with the loss of one carbonlal,

H,;0¢
RC=CH +2TTN ———— RCOOH + CH,0

Mechanism:-

NO,
H
RCweCH TN, Re—C i “?_c"rﬂ‘_"m’
e 3
0 |
H ’ H,0

NO,
TTN
—_ RECH:DH ——— RCCH;0TI—NO; ——s

HI{{, L

0% NO,
1% 1
R—C—CH;—0+TI=NO; ———— RCOOH +CH,0

# \#



Oxidation of cyclopropaneli:-

Cyclopropane react with TI{ONOz)a in methanol to give mainly 1,3

dimethyl alkanes.

For example:-

THONO,),
CH,OH

Mechanism

]

( ONO,

TI"\"'
L OND,
OyN

OCH,

C.H, OCH,

S

CH,OH

CeHs Q < HSN\THDN'DF: =
C

""-n.._‘_‘_‘-‘-o
/k/\ ﬂ hass
He Ti
\D

OCH

CH,OH

1
CH)\Aocm

2z
NO,
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example-2 7
D“‘-u..
TIONO,) TIONO,), _
{_'H_:,'DH O\ D\
Mechanism:-
THONO,), TIONO),
g CH;OH
: = o
!‘.:JN!‘.:J1 f
(’\"‘“‘GNO
CH;0H
Y
3 TIEONO, ), KD'““"
CH40H
o~
o



Oxidation of ketones(:-

Treatment of aliphatic/aromatic methy| ketones with thallium nitrate in
CHICN gives o-nitratoketones.

For example:-
a O
TI{ONO,) 5
CHLCN
€, H, i C,H; \ND.L
Mechanism _
e e
OH C’C’H 4 \“n
8]
— L — Y
C
s CH, CHs CH, My H, \DNDI
Ifcmo‘.
C' om0,
OMD,
o )
\ o
[s] . N
o eN=— o] /
I i
/ — f_‘_,TI
CHy CH; CH C \J\

6's H, ONQ,
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Mechanism

R—C—C—C—0OMe



Oxidation of a, B unsaturated ketonesll:-

a, B unsaturated ketones, on oxidation give 1,2 diketones in agueous
solution.

For example
H H Q a
cﬁn&—lzl_u_cﬁuy —  » CH, J—c—c‘m
Mechanism
H
o
H H o H W O A ij’ W oo
H H |
Lo l/_l_”_,_ H, — ciu_é_f_ﬂ_c.ui CH u;{:\]:— —_—H
\ pie
'df':hc DNDJ \mOt Uhi_',‘/ HII-:::\M'UP\.U
n- =
{:l E\""‘nm
H w H
Lem ool L LI
D=l—,c-§—c.*':. O:\I: —CH, . ‘f‘:'l— ——CH;
0
- T
c.ll_/‘ o pufiﬁ“af"“ s
E S
H
::£11 Tlﬂ
oH S - H
’ | . g I
& H— =" cH @ — o SEh——t—Oh b ) < 'HH'-:O/ C——CH,
| q
SH, DND-"/ i D“D-’f{ ?\D‘

&



