1 METHOD FOR PRODUCI NG GASEQUS DI AZCALKANES The _
invention relates generally to a process for preparing
gaseous di azoal kanes and especially to a process for
preparing di azomethane. 5 Di azoal kanes play a mjor
role as internedi ate products or reactants in organic
synthesis, particularly during etherification
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into a reaction vessel in which these substances react,
forming diazomethane. The diazomethane obtained is removed
with the aid of a diluent gas, this stream of gas being

20 substantially free from solvents and solvent vapours.

Disadvantages of this process are that

- By virtue of the intense stream of inert gas that is
necessary for reasons of safety, considerable
quantities of water (the preferred second solvent with

25 this process) are stripped out of the reaction vessel,

which have to be withdrawn from the stream of gas via

large~area condensers and/or dryers if they interfere

with conversion reactions., As a result, high

investment costs are incurred in connection with plant
30 congtruction.

~ For reasons of safety, the diazomethane content in the
gas stream has to be kept below about 15%. This
- requires an elaborate and therefore expensive online




gas- stream has to be kept bel ow about 15 % This

requi res an el aborate and therefore expensive online 2
nmeasurenent (e.g. by means of infrared spectroscopy)
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Di azoal kanes are highly toxic and carcinogenic. In the
case where use is made of a diluent inert gas in the 5
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to proceed with slight excess pressure. In the event

of | eaksepputdieerpl datg. dvazeahkase gaseset hesefaecopy)

i mredi at gk ¥n eSEARE 4k BY 01 418 %ﬁQ'SSEtfo't?Egngﬁ%%%tlon

endanger people there. 10 The object of ein
i S t o ovelsowEl kadnes dreaﬁ\gmlyagesl@faddheas&ﬁ&;&flct hern the

art and EQSQWH@ uQe L QLeRS FOL AMGRAL Elgelgtasg%%uin the
dlazoalkanes articular for prepari
di*azomet REARAT ﬁqiﬁp ﬁ§ﬁ§@%§’ A RdTH WQﬂﬁénﬁlﬁﬁQﬁs%ﬁrlly has to

di | uent pascecth wihk obighil ekseaclprevetrby arprudeessent of
for prepasiing ﬂﬂ%ﬁ@uﬁaxﬂ:‘ aé@é%&lﬂ&% W%s&@% tibrefore

dlazoalkane % irsor di ssol ved
la

sol vent, §ee?%?3ﬁ §§BPVEQF|ﬁWb&e§Ec%ﬁﬁ1a“§oP9§nt
t he subs@%ﬁﬁﬂﬁ?rréaémleltharﬁeactlon vessel , forning

t he di azoal kane, and the di azoal kane obtained is
Lenoved 20jantder tkeUrs@nRhiessSiE &L ORRAESRE tihanor mal

pr es%l':ﬂ%@dvar@é rs' Sk r@ley'stFlEehgfb ec Eou thl%tgggﬁg% a

within a range el ow Hot
di azBABE ef"éxﬁF%P%%mgeﬁﬁP%%%rﬂua'zeﬁﬂ-ls;a%@&n |amd ip
t hoseatrnitiercdieoe mfepciclinti dilazcmletthahéﬁrthag:a%sanéegs without

Cann@heQﬁuﬁ%&sﬁddiihéﬁ%pbgge by ignition 25 spar
-The fol |l ow ng conpounds may be enployed for exanpl e, -

ghé<ﬁﬁﬁ£%n g%gggr al Eltroso conmpounds
NhiFosB aﬁﬂ%%%ﬁ?ae O LrgParing gaseous
N- aI féwzwrlﬁaﬂ%s@m@ap a i agaalikaNenpreosmaretihadbssolved
N-al kiyla Mirst solvent, and a base is dissolved in a second
solvent, the substances react in a reaction vessel, forming
the diazecalkane, and the diazoalkane obtained is removed
20 under reduced pressure compared to normal pressure.

Surprisingly, it has been found that, within a prassure

range lying below normal pressure, diazomethane exhibits

explosion limits similar to those in the case of dilution

with inert gas, and cannot be caused to explode by ignition
25 sparks.

The following compounds may be employed, for ‘a-:a':am.plear a8
diazzoalkane precursor: N-alkyl-N-nitroso compounds such as
N-alkyl-N-nitrosocarboxamides (e.g. N-alkyl-N-nitrosourea),
N-alkyl-N-nitrosourethanes, N-alkyl-N- .

30 nitroscarylsulfonamides (e.g. N-alkyl-N-nitrosotoluene-
sulfonamicdes) or N-alkyl-N-nitroscaminoketones.

Diazomethane may be prepared as the preferred diazoalkane
with the process according t¢ the invention. By way of
- diazomethane precursor, all compounds that are known for
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%NB Furt ermore, the first solvent is preferably not reactive
with respect to diazoalkanes. By way of first solvent,
arylalkyl ether, glycol ether, dimethyl formamide (DMF),
dimethyl sulfoxide (DMSO) ox icnic solvents, for example
1,3-dimethylimidazolinium dimethyl phosphate, are employed

25 in a particularly preferred manner. TIn a very particularly
preferred manner, use is made of DMSQ and/or di({ethylene
glycol) ether. Mixtures of the stated solvents may also be
employed,

The second solvent, in which the base is dissolved, may be
30 selected from a solvent that can be employed as first
solvent. 1In this connection the first and second solvents
may be identical, but do not have to be. The second
solvent is preferably water or preferably contains water.

The base (which may consist of several subgtances) is
35 preferably employed in a quantity from 1 to 3 equivalents
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The process according to the invention may be carried out
in exemplary manner as follows (without a limitation of any
20 kind being imposed by this description):

In a diazomethane-generation reactor an approximately 25 %
solution of N-methyl-N-nitrosotoluenesulfonamide in DMSO at
. 20 °C to 70 °C is mixed simultaneously or in succession with

a 20% to 40% agueous KOH solution. By means of an

25 underpressure from 0 mbar to 800 mbar the diazomethane that
forms sponteneously is drawn into a conversion reactor or
reaction scrubber, where it reacts to completion in the
desired manner.

The process according to the invention has the advantage

30  over processes known hitherto that the quantity of the
inert gas can be reduced considerably, or the inert gas can
be dispensed with entirely. At most, insignificant
quantities of solvent vapour (such as, for example, water



20 Cto 70 Cis mxed sinmultaneously or in succession
wth a 20%to 40 % aqueous KOH sol ution. By neans of

an 25 underpressure from O nbar to 800 nbar the

di azonet hane that fornms spontaneously is drawn into a
conversion reactor or reaction scrubber, where it

reacts to conpletion in the desgred manner. The

process according to the invention has the advant age

30 over processes known hitherto that the quantity of
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the invention'the part| al pressure of 20 the

- diazegl kag AL D9 Y sREPL& QL bhg dip2uethane
20  the diazoalkane arising - for example, of the diazomethane
{DAM) arising ~ is measured continuously by means of
infrared spectroscopy.

The following Examples are intended to elucidate the
invention without limiting it:

2% Ezxamples 1-3;

In a 1.5 1 double~walled glass reactor 531 g of agueous 30%
KOH solution are submitted and are heated, respectively, to
40 °C, 55 °C and 70 °C. By controlled dropwise addition of

. 405.8 g of 26.4% N-methyl-N-nitroso-p-toluenesulfonamide

30 {MNTSA) solution in DMSO into this KOH solution,
diazomethane (DAM) is generated and is aspirated in gaseous
form into a glass reactor via a frit by means of vacuum at
500 mbar. The metered addition is effected in such a way
that the diazomethane concentration in the gas phase does

35 not exceed a partial pressure of 120 mbar. With a view to



(DAM arising - is nmeasured continuously by neans of

i nfrared spectroscopy. The foll ow ng Exanples are

intended to elucidate the invention without limting

it: 25 Exanples 1-3; In a 1.5 1 doubl e-wal |l ed gl ass
reactor 531 g of aqueous 30% KOH solution are

"submtted and are heated, respecg¢ively, to 40 C, 55 C
and 70 C. By controlled dropwi se addition of 405.8 g

of 26.4% N-nethyl-N-nit roso-p-tol uenesul fonam de 30
(Nﬁﬂgﬂgtaniuﬂhgrﬁhﬂ]HBMsﬁhhnmitﬁ|ﬂnﬁ K¥ 50l 50glass reactor
di azoretdangeb DAL 15, aenar Al aafble A LabSulibn or
gaseq&gubgorgbégtghﬁ %Iass {eactor la a frit by feans ,
of vacuum at OThiYSr §Rethft dPedPEY ASPisAted via the frit
ef f eckBFtisntguedrmd ehayn itmediseldi @z dhmithagehyl benzoate,
CANCedd ahkOBohtbdthenhgasoPhasGe i

partial u@ﬁﬁ?ﬁ& eaSof 120 rrp r. V\Vgtgﬁlﬁl&a g\?lvg%g%%?&ﬂ%a and can
det erm ning the DAR QAR 3 4ndo%i ™Y, Thesfolirging table
r eact’'SProfEcehdigedediiitsan acid, for exanple with a
solution of benzoic acid in DVF, so that the DAM

aspi r at pAxahdd d §8, 1|7 REact TAF tompr ST §U1 iold

i mmedi ately to form nethyl pgoate, 5 angggyéi%ontant
t her eof [Ts—dgterni-fred aua:ytibally and—gan—he
utilised—as—an—equilvalent for-DAM—The tolldfi=fg table

TGDTOdeQQ tle resylts: Exan'ﬁpe No. Reattio8-4
tenperature BAMyi¢ld [C] [% 1 40 32|8 L2B.55 28| 4
3 70 23.3 Exanples 4-6: The experinental set-up and

t he gg&r{gguyjsgn of the yield 10 correspond to those
of EXperiments i-3. 259.7 g of 25.9%

N—wethzl-N—nLtroso-p-toluenesulfonanide solution in
ONSCFh experimental set-up and the determination of the yield

10 correspond to those of Experiments 1-3. 259.7 g of 25.9%
N-methyl-N-nitroso-p-toluenesul fonamide solution in DMSO
. are added dropwise without interruption into the submitted
561 g of 30% KOH solution at 40 °C. In the course of this
procedure the vacuum is changed stepwise from 800 mbar via
15 500 mbar to 320 mbar by adapted feeding of a stream of
argen. The metered addition of the nitrosomethyl component

is effected in such a way that a DBM partial pressure of
150 mbar is not exceeded.

Example No, Reaction pressure DAM vield
[mbar] [%]
4 800 41.0
5 500 46.4
6 320 47.6

Examplas 7-9:

20 The experimental arrangement corresponds to that of
Experiments 1-3.

The 30% KOH solution is added in metered amounts into the
reactor at 500 mbar in parallel with the 25.9 % N-methyl-N-
nitroso-p-toluenesulfonamide solution in DMSO at 40 °C while



are added dropw se without interruption into the
submtted ‘561 g of 30% KOH solution at 40 C. In the
course of this procedure the vacuumis changed
stepwi se from 800 nmbar via 15 500 nbar to 320 nbar by
adapted feeding of a stream of rgon. The netered
addition of the nitrosonethyl conponent is effected
in such a way that a DAN partial pressure of 150

nbar J e | e No. Reacti.o ressure
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47. 6 S*ERANPIES Fhg: Lo IRE &RPekp ndt all tapremydnanicomponent
cor r éspohasgdd firbat 10f tdEXperi nents 1-3. The 30% KOH
solution is added in netered amounts into the reactor

at 500 nmbar in parallel wth the 25.9 % N-net hyl - N-

ni t r-eso o toluenesulfonam de solution i DVMBO at 40 C
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Exammpl e Met br i na®rat& Metleri nglv4fie Nol hr KOHLsol (it i o472

IMNTEA sBl ut| on r@tdi® DAM|yi el di. s [$]| [ md.km n] 47,6

[m{mny KOV MNTGASsH 0.330 1.4656k 1 4777 B H-37p g0.9

1.466 1.25 47.6 9 0.450 1. 466 15 669 5 Etxanpte—16
In a long-duration experinment over 4 hours the
p? ocB¥RmEes 30:95 in Experinents 7-9, in that a 22.5 %
MNTSA solution is
In a long-duration experiment over 4 hours the procedure is
as in Experiments 7-9, in that a 22.5% MNTSA solution is

added simultaneously in metered amounts to a 30 % KOH

solution.
Example | Metering rate | Metering rate Molar DAM yield
No. KOH solution | MNTSA solution ratio (3]
{ml/min] [ml/min] KCOH/MNTSA
10 0.450 1.735 1.5 8.3

10 Example 11:

Deviating from Experiment 7, MNTSA in the ionic solvent
1,3~dimethylimidazelinium dimethyl phosphate (ECOENG 1111P
produced by Solvent Innovation GmbH) in the form of an 8.0 %
solution was added in metered amounts in parallel with a

15  30% KOH solution.

Metering rate | Metering rate Molar
Example ) g -
No? KOH solution | MNTSA solution ratio DAM[§?91d
[ml/min] [ml/min] KOH/MNTSA
11 0.450 4.381 ' 1.5 11.3



added sinultaneously in nmetered amounts to a 30 % KOH
sol ution. Exanple Metering rate Metering rate Mol ar
DAM yield No. KOH solution MNTSA solution ratio [%
[M/mn] [mM/mn] KO/ MNTSA 10 0.450 1.735 1.5 68.3
10 Exanple 11: Deviating from Experinment 7, MNTSA in
the ionic solvent 1, 3-dinethyli8m dazolinium di net hyl
phosphat e (ECOENG 1111P produced by Sol vent

I nnovation GibH) in the formof an 8.0% solution was
addedflsdmget ered anounts in parallel with a 15 30% KOH
sol ution. Exanple Metering rate Metering rate Mol ar
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reduced Pprsssgere. 2. A process according to Claiml,
characterised in that 10 N-al kyl-N-nitroso conmpounds

suchzas mpaiolmbsI\laccftixtcrmgowr@m&rrilgieéhéﬁa&emsed in that
R K] Rl A ORI o HopBlitds SRR 14 GROUASIRRCS:

N-al kyl -N-ni trosoary nam dés
N- al kyI %ﬁ%‘%?@%‘?%%ﬁl@s §8t § onbml §ESyNgritrosourea), N-

N-al kyl -al¥yii-Nrosoasonekehanes, d-a1lbl amaliayedoasyihe
diazoalKﬁﬁ%oﬂﬁﬁf&@gﬂvé.g. N-alkyl-N-nitrosoteluene-

sulfonamides) or N-alkyl-N-nitrosocaminoketones are
15 employed as the diazoalkane precursor.

3. . A process according to Claim 1 or 2 for preparing
diazomethane.

4. A process according to Claim 3, characterised in that
N-methyl-N~nitroso compounds such as N-methyl-N-

20 nitrosocarbonamides (e.g. N-methyl-N-nitrosourea), N-
methyl-N-~nitrosourethanes, N-methyl-N-nitroscaryl-
sulfonamides (e.g. N-methyl-N-nitrosoctoluene-
sulfonamide) or N-methyl-N-nitroscaminoketones are
employed as diazomethane precursor.

25 5. A process according to one of Claims 1 to 4,
characterised in that inorganic or oxganic bases are
employed as the base.

6. A process according to Claim §, characterised in that
the inorganic base is selected from one or more of the
30 substances lithium hydroxide, sodium hydroxide,
potassium hydrozide, rubidium hydroxide, caesium
hydroxide and barium hydroxide.



3. A process according to Caim1l or 2 for preparing

di azonet hane. 4. A process according to Caim 3,
characterised in that N nethyl-Nnitroso conmpounds

such as N-nethyl-N 20 nitrosocar bonam des (e.g.

N-nmet hyl --N-ni trosourea), N

nmet hyl - N-ni t r osour et hanes, N-netdyl - N-ni trosoaryl -

sul fonam des (e.g. N-nethyl-N-nitrosotol uene-

sul fonam de) or N-nethyl-N-nitrosoam noketones are
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process
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exanﬁt e A mBrogeget dyddndidgzod iamiscumtdiciretdyy |1 plho8phat e,
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BDl vent ,do hovhh&de @A6L. the first and second sol vents
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10. A process according to one of Claims 1 to 8,
characterised in that water is selected as second
golvent or in that the second solvent contains water.

11. A process according to one of Claims 1 to 10,
20 characterised in that the base is employed in a
gquantity from 1 to 3 equivalents relative to the
dizszoalkane precursor.

12. A process according to one of Claims 1 to 11,
characterised in that the diazoalkane precursor and the
25 base are added and mixed together simultaneously.

13. A process according to one of Claims 1 to 11,
characterised in that the diazoalkane precursor and the
base are added and mixed together in succession.

14. A process according to one of Claims 1 to 13,
30 characterised in that the gaseous diazoalkane cbtained
is removed at 0 mbar to 800 mbar.




15 do not have to be. 10. A process according to one
of Clainms 1 to 8 characterised in that water is

sel ected as second solvent or in that the second

sol vent contains water. 11. A process according to one
of ainms 1 to 10, 20 characterised in that the base
is enployed in a quantity fromit to 3 equivalents
relative to the diazoal kane precursor. 12. A process
according to one of Clainms 1 to 11, characterised in
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added an r oC
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t hat the ™ e precursor and the base are added
and m xed together I n succession. 14. A process
accordi-ng pcemes giccoirdims th toeld8f Glistsanacterl sed
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at 0 mbag Oolggar 10, % ﬁfg ess according to

c a|n114 &rac 8 that© éaseous

dlaz%%Ikane obtalned is renoved at 100 nbar to 300

nbar .1 165 REPTOTR LECaELHRH Ity CLBiB kS ofcherar ket isqd in that
13, 5 chshactendised takédatlacheat eamigeaatuakestace °C to
at tenmpepadcures from10 Cto 80 C. 17. A process
according to Caim1l6, characterised in that the

reaction takes place at tenperatures from20 Cto 50

C.




