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RIMAR

The production of fluorinated intermediates starts in Trissino.

MITENI

MITENI (“MIT”-"ENI”) joint venture
EniChem Synthesis — Italy - & Mitsubishi Corporation — Japan.
Headquarters in Milan — Production plant in Trissino.

MITENI

MITENI becomes an affiliated Company of Mitsubishi Corporation
(91% Mitsubishi Corporation — 9% Jemco)
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First ECF cell

The electrochemical fluorination plant
that comes on stream in the early 60’s
IS the first of its kind in Europe

for the production of n-perfluorooctanoic acid  #
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During the 70’s benzotrifluorides are produced
by the halogen exchange technology.

The aim is to produce PCBTF |

(p-chlorobenzotrifluoride) O

which iIs the basic intermediate
for the synthesis of the herbicide “Trifluralin” 4

Fluoroaromatics production also begins in the 70’s
and the first advanced intermediates
(fluorobenzene derivatives)

are produced through a diazotization process.
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RIMAR (1960 -1987)

HALOGEN EXCHANGE — DIAZOTIZATION - ELECTROFLUORINATION

MITENI (Joint venture; 1988 - 1995)

Nitration Photo-chlorination
Ring chlorination Amidation
Bromination

MITENI (100% Mitsubishi; 1996 -)

Sandmeyer Grignard reactions
Amination Hydrogenation
Friedel-Crafts Oxidation 6



Representative structures of compounds containing the HFX core
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Representative structures of compounds containing the HFX core
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Representative structures of compounds containing the HFX core
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Mechanism of Photochlorination

CH CH CH,CI CH

hv; Cl,; hv; Cl,; hv; Cl,;

CH CH,CI CH,CI CHCl,

CH,CI CHCI, cHal,
3

hv; Cl,; hv; Cl,; hv; Cl,;
CHCI, CHCl, ol
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What you get mn...... 1s what you get out ...... atleast for impurities

Specs for purchased material:

m-xylene 98.5% min
p-xylene 0.6% max
o-xilene 0.6% max

Specs (Miteni) for 7-HEFX:

m-HEFX 99% min
p-HFX 0.6% max
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Mechanism of Halogen Exchange
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Halogen Exchange — (2)
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m-HCX
40,26

FCI5

F2Cl4

17,58 | 24,95 | 32,47

F3CI3

30

FACI2
9,82
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F.Cl
4.68

10

m-HFX
2,37

RT (min)

GC@10h
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Bromination (1)
CF, CF,
Bromination
F.C F.C Br
Brominating Agent Conditions Comments

Br,

FeCl;; SbCl;; SbCI;

Yield: max 5.2%

70°C; 7-24 h
H,SO,; 4°C; 4 h; . .
NBS then RT: 17 h Yield: 93.5%
DBH H,S0,; Yield: 90.8%
-5 535°C; 6 h; May contain 1,3-DCH
+ - H,S0,; Yield: 71%
M BrO; RT — 50°C: 7 h K" salt is carcinogen

Miteni
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Product RT (min) | Area% GC
p-hexafluoroxylene 7,32
m-hexafluoroxylene 7,40 0,151
3,5-bis(TFM)chlorobenzene 9,07
3,5-bis(TFM)bromobenzene 11,19 99,530
2,4-bis(TFM)bromobenzene 13,12 0,075
2,6-bis(TFM)bromobenzene 13,31
2,5-bis(TFM)bromobenzene 13,37 0,175
1,4-dibromo-2,6-bis(TFM)benzene 19,99
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Bromination (3)

CF

3

3
/© Bromination
F.C

3

/ij\
F.C Br

Miteni

NBS DBH
PM 177,98 | 285,92
Bromine content % | 44,9 55,9
Price $5 $
Selectivity % > 08 90
Specificity % 99,4 99,5
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Grignhard Reagent

Miteni H

CF, CF,
Grignard
F,C Br F,C MgBr
T: 45 °C; no initiator necessary; t: 6-8 hrs
Safety is Mandatory:
Solvent Choice is Critical
(Flash Point; Peroxides)
Et,O THF | n-Hexane | Toluene | m-Xylene

Flash-Point (°C) - 45 -14 - 22 4 27
Boiling Point (°C) 34 66 68 110 138
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COEt

N N
F?/Q;J
F H

F N
~">co,Me

Yield: 70%
CF, CF,
CH,O
e
OH
F,C MgBr F,C
Safety is Mandatory:

Source of CH,0 is Critical

|

Paraformaldehyde: crystalline powder

WO 05/035472 Miteni, Italy 26



Yield: 80%

COEt

N<
- >co,Me

CF

OH
F.C

CF

OH
F.C

HBr 48%

CF

H,SO, conc.;
100°C; 8 h;

SOCl,;

r

Br

F.C

CF

DMF; RT: 2 h;

r

Cl

F.C

WO 05/035472 Miteni, Italy

Yield: 86%
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F.C

F.C

CFs CF,
P,O. Br,
- —>
OH Y: 52.5% P Y: 84.1%
F3C
CF3 CF3
KOt-Bu
—_—
Br Y: 64.8% ~
3 ~
Br CH

Overall yield: 29%
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CF

Br

CF
Mg DMF

F.C MgBr

CF

CHO

Solvent: Et,0O; yield: 53%
THEF; yield: 72%
THF /xylene; yield: 55%
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CF, CF, CFs CFs
Mg CH,CHO H,0,
- s - >
. Qo OH catalysts
F,C Br F,C mger 1-0°C  FC FoC
T:.75°C
Yield: 95% Yield: 91%

WO 04/094353 & WO 04/094358 Miteni, Italy

Overall yield: 86.5%
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THANK YOU
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READY FOR NEXT CHALLENGES
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