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t et r ahydr odi pyri-dyt: “oxi di zing diactyl -tet rah drod| pyridyl with oxygen,
in a solvent, to for gﬁgﬁ@;{%s % PY %ﬁl ting dipyridyl
diacetate is a col ou |ng a. 20 . -mel ting poi nt

of [err].Accord| ng to the d| sclosure when the d| pyrldyl di acetate is 20

treated, in deognogate Mrﬁqnm acetate
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(2) oxxdlzmg dxactyl-tetrah drod1 1d 1 W1th Xygen,
dxpyndyl dxacetate 'y pyridy! 0. yge in a' sol\.reht to form

The resultmg dnpyndyl dlacetate isa eolourless crystallme product havmg a :
20 melting point of 96°C. According to the disclosure when the dipyridyl diacetate is. 20
treated, in an aqueous medium, with ammonium hydrate, ammonium-acetate forms:
and the base liberates as 4 4'-dipyridyl dihydrate that crystallizes to filiform needles
having a melting point of 73°C.
In order to carry out the quatermsatlon of the latter ‘substance it was then
25 necessaty to “dehydrate- 4,4'-dipyridyl: dihydrate .to.: 4,4'-dipyridyl (melting 25
~ point=112°C) and to treat it with methy! halide in a suited solvent. Alternatively
guaternisation can be conducted in water accordmg to French Patent Specification
No 1,390,773 of 1.C.1.
_ Ttisan ‘object of the present mvennon to ptovnde an a,ltematlve method for the C
30 quaternisation of dipyridyl diacetate. - 30
‘Therefore according to the invention there is provided a process for
quaternising 4,4'-dipyridyl diacetate to form N,N’ - dialkyl - 4,4’ - dipyridylium



30 guat erni sati on of dipyridyl diacetate.
30 Therefore' according to the invention there is provided a process for
gquaternising 4,4' - drpyrrdyl diacetate to form NN - dialkyl - 4,4 -

di pyridylium 2 " 17577, 913

2 dihalide in which 4,4 -di pyrrdyl di acetate S reacted wrth .an al kyl .
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and at@pressure of from2 to 10 kg/cn2 (gauge). The amount of acetic-acid
used as\ golyent for the dipyridyl diacetate is 5 preferably at |east
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illustrated wit rrea@bdrence to th ell?ustmmwg Eﬁ’@F ?tog%erfalqu\Irn c{n aI I preesures

are gauge press ?}ﬁ pyrr dyl

di acetate (96% 353”{& pr pagué’l ctord fmas“ 0 the 20 conventronal Dinroth
reaction, were |ntrodu(02ed I nt o an en rE&im 51litre autoclaveth1635 - of
acetic aci & (990 2 gf ¢ and then
ethyl ohl or  do. grfif’“ e ‘%‘hﬁi&%&d&?ﬂ%g ol onwas
conpl et ed duri nguaé(ea d theh mzt _ resatré ad.ﬂmkg/ﬂﬁr mﬁe 25

met hyl chl%rrderuwspéeé mles dtw% % umsv g @ é‘rwa"f’ﬁrthe
hours. 25%Afterigt Eﬂa cﬂ,y‘@ﬁ‘s‘“}’ iﬂ}f,ﬁ‘gjd 11 g
of wet crystals,yeél ciu/f'H £at Byﬁl’t‘ﬁnbnﬁwﬁ&h mecseparrﬁ.e
filtration, was qmtetmachs for further uaternr satron 660.g of NN -

i - $6% graf NN/ ¢ hiragthoh dlinysidyli oF, @ a putityi gh
than o806 Wl & odggh%ﬁ Sy o0 %?%erﬂ%%r kit e U

i ntroduced. Exanple 2 865 g (3.54 ol &simsé adi acetyl -tet rahydrodr pyrr dyI
(yel low crystal s hd6$ ad3.54 meles)i ofigli etvlrtbtrmdm@ﬁ (yelln ﬁalghvﬁngraecycl ed

1 00 g of id y
acetic acid, Contﬂl“‘t‘% %mﬁ{f“@m‘? ere fntro uﬁ S SRty gt
were Intro Uced lﬁaﬁd ﬁtrﬂaﬁ& d! fitely di¥persed in the
_ reactmg mass.- The resultmg reaction was exothermic and was moderated by a - :
cooling liquid circulating in a jacket around the reactor in order to mamtam the
reaction temperature below: 50°C.
40 The reaction was completed in 1 hour and the brown solution obtained was 40
- cooled, to precipitate crystals of dlpyrxdyl diacetate which were: recovered by
fi ltration and dried.
800 to 820 g (2.86 moles) of dipyridyl dlacetate. havmg a meltmg pomt of 96°C
were obtained, the yield being 76 to 80% calculated on dracetyl-tetrahydropyndyl :
45 Acetic acid was recycled to the oxtdlzmg reaction. 45
The resultmg dipyridy! diacetate was quatermsed under the conditions of
Example 1, usmg as solvent acetic acid coming from a preceding quaternisation.

Example 3
- The acetic suspension of dipyridyl dlacetate, obtained under the conditions of -

S0 Example 2, was introduced at a temperature of 50°C and under stirring, into an 50
enamelled autoclave, in which it was treated with methyl chioride at 114°C and 5.8 :
kg/cm? -in accordance . with Exampel 1.°720. g of N,N’ - dxmethyl -4 4' -

o dtpyndylxum dichloride having a purity higher than 98/ were obtamed Lo

" WHAT WE CLAIM IS:—. ' .
55 1. A process for. quaternising 4 4'-dlpyndyl diacetate to form N, N' dlalkyl - 55
44' dipyridylium dihalide in which 4,4"-dipyridy! diacetate is reacted with-an
alkyl halide, in the presence of acetic acid at a temperature of from 60 to 150°C and
at a pressure of from 2 to 10 kg/cm? (gauge).
- 2, A process as claimed in Claim 1 in which the alkyl halide is methyl hahde ,
60 3. A process as claimed in Claim 1 or Claim 2 in which the acetic acid is 60
present in an amount at least equal to the wenght of drpyndyl dlacetate to be
quatermsed ; L



was héated.to [err], and then oxygen was introduced finely dispersed in the
reacti f mass. The resulting reaction was exothernic and was noderated by

a cooling liquid circulating in a jacket around the reactor in order to
mai ntain the reaction tenperature below [err]. 40 The reaction was

conpleted in | hour and the brown solution obtained was 40 cooled, to

precipitate crystals of dipyridyl diacetate whi chrwere—+ecovered-by

filtration and dried. 800 to 820 g (2.86 noles) of 4 . i dvl di acet-at-es——————
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to the dxji I zi g reaction. 45 The resulting
di pyri dy'-l\kljii acetate was quaterni sed under the conditions of Example 1,
using as Solvent, acetic acid conm ng fr®§¥®I1precedi ng quaterni sation. 2
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1.577. 913 in which alpressures are gau GDYCSSU?CS.Z d| hal | de | n V\h| Ch
4,4' -dipyridyl diacetate is reacted w t hgamprl Kyl halide, in the presence
of acetic ac?d at a tae&_p&uémlﬁaw%wﬂm@e%gé%?ﬁaﬁg%ﬁ%’ﬁ f}[l%heﬁte of 20
from2 to 10[err]§€§’ﬂ%‘ Rh seaien. HErCatHPT £ A for
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of dipyridyl di acefeadtionivas bempieid dufingthd first 2 Hdodewhdrtupoa ievietrod@yen ofn
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di pyridyl dihalid ﬁ-b'f‘dﬁ‘h e o, wilcutinbed fos fuiher
di pyridyl diacet at@,afua,asaibﬁ_ product nmay have a purity of 98 to 99% The
acetic acid enpl oyed 660y GfeNNpedimettiyly- 4.4'cy dippridyliom lﬁm;g)rld;uéla‘(}}?ﬂ urINn an%q
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be recycled for moPEOdEh 15 times 10 Example 2

865 g (3.54 moles) of diacetyl-tetrahydrodipyridyl (yellow crystals having a
melting point of 132.5°C) in 1700 g of recycled acetic acid containing dipyridyl _
35 diacetate at its solubility limit were introduced into a 3.5 litre reactor. The mixture - 25
was heated to 40°C, and then oxygen was introduced finely dispersed in the
reacting mass. The resulting reaction was exothermic and was moderated by a
) cooling liquid circulating in a jacket around the reactor in order to maintain the
reaction temperature below 50°C.

o 40 The reaction was completed in 1 hour and the brown solution obtained was 40
cooled, to precipitate crystals of dipyridyl diacetate which were recovered by
filtration and dried.

800 to 820 g (2.86 moles) of dipyridyl diacetate, having a melting point of 96°C,
were obtained, the yield being 76 to 80% calculated on diacetyl-tetrahydropyridyl.
45 . Acetic acid was recycled to the oxidizing reaction. 45
The resulting dipyridyl diacetate was quaternised under the conditions of
Example 1, using as solvent, acetic acid coming from a preceding quaternisation.

Example 3
The acetic suspension of dipyridyl diacetate, obtained under the conditions of
50 Example 2, was introduced at a temperature of 50°C and under stirring, into an 50
enamelled autoclave, in which it was treated with methyl chloride at 114°C and 5.8
kg/cm? in accordance with Exampel 1. 720 g of NN’ - dimethyl - 4,4’ -
dipyridylium dichloride having a purity higher than 987/ were obtained.

WHAT WE CLAIM IS:— o ) . :

55 l. A process for quaternising 4,4'-dipyridyl diacetate to form NN’ - dlqlkyl - 55
4,4’ - dipyridylium dihalide in which 4,4'-dipyridyl diacetate is reacted with an
alkyl halide, in the presence of acetic acid at a temperature of from 60 to 150°C and

at a pressure of from 2 to 10 kg/cm? (gauge). : L
{ A process as claimed in Claim 1 in which the alkyl halide is methyl halide.

60 3. A process as claimed in Claim ! or Claim 2 in which the acetic acid is 60
present in an amount at least equal to the weight of dipyridyl diacetate to be
quaternised.




W t hout any decrease in the product purity or yields). The use of acid as
solvent, as well as ensuring a proper adjustnment of the tenperature of the
exothe%%n—md—mmﬁmmferm—saﬁmrdegfee of dipyridyl in
every point of the reacting nmass, avords 'the problens of separation or
recovery of the- acetlc acid that is 15 | i berated during the reactlop)/
(representing 4355% of the product subjected to 15 reaction). The
invention will now be illustrated with reference to the follow ng Exanpl es
in which all pressures-are gauge pressUies. Exanple 1 20 . 835 ¢
(2. 86 I TS) Of Ay PX Tokdb¥ds of lcRfnitlidh Gnyl precoai’c mm@'ﬂi@ﬁﬂgﬁﬁgﬂﬁgﬂwg to the
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havi ng a puri t ypngene °f'-h° preepding clafizn 98% were obtai ned. The yield was 90%
calcul ated on the dlpyrldyl anple 2 865 g (3.54 noles) of
di acetyl -tetrahydrodi pyri dyl Lmva%‘iég%Sﬂﬁ @Xm ng a nel t| ng -poi nt of
132.5C) in 1700 g of recycled acibmemedakat@tmmal ni ng di- pyridyl 35
diacetate at its solubility limt “F‘iaduced into a 3.5 1litre reactor.
The mixture 35 was heated to 40%,,@&, ;-_- 6Agxygen was introduced finely

di spersed in the reacting n was exot herm c and
was noder ated by &%&é@ﬂ'&*ﬁdﬁ'mdQ}r‘éf“i‘s’is%"&m#ﬁ"hﬁm“i Horidon] WERGAY abRUNd t he
reactor in order to nmaintain thevhicleaoitsimaybeplasimekr at ure bel ow 50C. 40

The reaction was conpleted in | hour and the brown sol ution obtained was

40 cooled, to precipitate crystals of dipyridyl diacetate which were
recovered by filtration and dried. 800 to 820 g (2.86 noles) of dipyridyl

di acetate, having a nelting point of 96C, were obtained, the yield being 76
to 80% cal cul ated on diacetyl -tetrahydropyridyl. 45 Acetic acid was
recycled to the oxidizing reaction. - 45 The

resul ting dipyridyl- diacetate was quaterni sed, .under the condi t'i ons of

Exanpl e 1, using as solvent, acetic acid com ng froma precedl ng

guat er ni sati on. Exanple 3 -The acetic suspension of dipyridyl- diacet ate

obt ai ned under the conditions of 50 Exanpl e 2, was ‘introduced at a
temperature of 50C and under stirring, into an 50 enanelled autoclave, in
which it was treated with nethyl chloride at- 114C and 5. 8 kg/ch in
accordance with Exanpel 1. 720 g of N, N - di rrethyl - 4.4 -
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di pyridyliumdichloride having a purity higher than 98% were obtai ned. WHAT
WE CLAIMIS: - 55 1. A process for quaternising 4,4 -dipyridyl
diacetate to form NN - dialkyl - 55 4,4" - dipyridyliumdihalide in
which 4,4' -dipyridyl dia

presence of acetic acid at a tenperature of from60 to 150C and at a .
pressure of from2 to:-10 kg/ch (gauge) 2. A process as clalﬁEd i'n & gin |
in which the alkyl halide is nethyl halide. 60 - 3. 'A*process as
clainegd in daiml or Caim2 in which the acetic acid is : 60 present in an
amouftidat | east equal to the weight “of dipyridyl dlacetate To be R
Hijsed. 3 1577, 913
rocess as clai méd. in any precedlng cIa|n1|n mhlch t he

4, 4" - di pyridyl - di acetate i s obtained by OX|dat|on of - ’ -
d|acetyl-tetrahydropyrldyl' 5. A process ‘as:clainmed-in Cla|n14 i n which the
acetic acid is.recycled after the quaternlsatlon reaction and used as a

sol vent in the oxjdation.of diacetyl- 5 . tetrahydropyridyl. 6. A
process as clainmed in any of clains | to 4 |n which the acetic acid is
recycled after ‘the quaternlsatlon for- use.in fufther quaternlsatlon of

di pyridyl diacetate. 7. A process for’ quatern|S|ng 4, 4' - di pyri-dyl diacetate
to form NN -di al:kyl - 10_ ~dir pyri dylium di-hal i de- substantlally as herein
described with reference to any one of 10 the Exanples: 8. NN -di al kyl

di pyridyliumdi halide when prepared by a nmethod as clained in any one of
the preceding clains. For the Applicants, LLOYD WSE, BOULY & HAI G
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Printed for Her Majesty's Stationery“COifice, by the Courier Press.

Leam ngton Spa. 1980 Published by“The_Patent_CIflce 25 Sout hanpt on

Bui I.di ngs. London. WC2A | AY. from which copi es - -nay be obt ai ned.

ez,




