Process for the purification of 2,6-diisopropyl phenol The object éf
the present invention is a process for the purification of

2, 6-di i sopropyl phenol. 5 2, 6-di i sopropyl phenol, i.e. propofol,-ls a
phar maceut i cal - T

1

Process for the purification of 2,6-diisopropyl phenol

The object of the present invention is a process for the

purification of 2,6-dilsopropyl phenol.

2,6-diisopropyl phenol, i.e. propofol, is a pharmaceutical-
ly important compound which is used in anesthesia. The
agent 1s especially well suited for use 1in surgical
procedures of short duration because of 1its short half-

10 life. The purity requirements of the agent for intravascu-
lar administration are very high, and the aim is a purity
which 1s at least 99.9%.

Propofol is commercially available product. It is made from
15 phenol and propene by Friedel-Crafts-alkylation, whereby in

the reaction, besides the desired propofol I

H
20

small amounts of other isomers and phenol derivatives are

formed, the major contaminants being (II) 2,4- and (III)

2,5-dilisopropyl phenol, (IV) 2,4,6-triisopropyl phenol, and
25 (V) l-isopropoxy-2,4-diisopropylbenzene.

The compounds formed in the reaction have previously been
separated by fractional distillation, but this 1is very
difficult due to the small differences in the boiling
30 points of the compounds to be separated. Thus, after
fractional distillation the product still contains up to
0.5 % by weight, but normally not less than 0.3 % by weight
of the said contaminants, as determined mass spectrometri-

cally. Of the above mentioned impurities, the compound 2,4-

w
wm

diisopropyl phenol (II1) constitutes the major part, such as
up to 3/4, e.g. from about 1/4 to about 3/4 of the total
contaminants.
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|y inportant conmpound which is used in anesthesia. The agent is

especially well suited for use in surgical procedures of short duration
because of its short half- 10 life. The purity requirenments of the agent
for intravascu- | ar admi nistration are very high, and the aimis a
purity which is at |east 99. 9% Fropofol Is comrercially

avail abl e product. It is nmade from 15 phenol and propene by
FrledEI[CTafts-alkylation, whereby in the reaction, besides the desired
pr opof o

According to the invention a process of purification has
now been developed, which is based on the differences in
the physical properties of the above mentioned reaction
5 products, especially on the different solubility and
crystallization characteristics of the reaction products in

a specific temperature range.

Thus the process according to the invention is characteri-
10 zed in that the 2,6-diisopropyl phenol containing raw
product obtained from the alkylation reaction of propene
and phenol is purified by crystallizing the same at a
temperature, which is from about -25 °C up to below
approximately +18 °C.
15
The process according to the invention is based on the
surprising observation that a very high degree of purity
can be achieved by crystallizing the raw product, which
advantageously is a product wherein the content of conta-
20 ninants has been reduced e.g. by fractional distillation as
described above, at a temperature, at which propofol
crystallizes but the contaminants still remain liguid. This
temperature range is below approximately +18 °C. In this
temperature range propofol crystallizes, whereas the
25 contaminants, the boiling points of which differ only
slightly from that of propofol, crystallize at substantial-
ly lower temperatures. A usable temperature is down to

approximately -25 °C.

30 According to an advantageous mode, propofol is crystallized

at a temperature of -20 - -10°C.

The crystallization can be carried out either as such,
without solvent, whereby the crystallization takes place by
35 cooling, suitably to a temperature of -20 to -10 °C, for
optimum yields. At a temperature of above -10 °C the yield

is not optimal although the quality of the product remains
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[err] 20 smal | amounts of other isoners and phenol derivatives are
formed, the major contam nants being (Il) 2,4- and (1I1)
2, 5-diisopropyl phenol, (IV) 2,4,6-triisopropyl phenol, and 25 (V) -

1-i sopropoxy-2 , 4-diisopropyl benzene. The conpounds forned in the
reaction have previously been separated_. by fractional distillation,
but this is very difficult due to the small differences in the boiling

the same. The same applies to the use of temperatures below
-20 °C. The crystallized product 1is then filtered and
washed, preferably with a non-polar aliphatic hydrocarbon,
such as, for example, hexane or petrol ether. The solvent
5 residues contained in the product can be removed by
distilling and the product itself is recovered by distilla-

tion as a very pure single fraction.

According to an alternative mode the raw product can be
10 dissolved in an approximately 0.2 to 0.5-fold amcunt of a
non-polar aliphatic solvent, such as hexane or petrol
ether. The propofol is allowed to crystallize at a suitable
temperature, it is filtered and washed as described above.
The solvent residues remaining in the product are removed
15 by evaporation. If necessary, the crystallization is
repeated. The further treatment of the propofol takes
advantageously place as has been described above in

connection with the crystallization carried out without

solvent.

20
The present invention allows for the preparation of a
product of extremely high purity, thus allowing its safe
intravascular use.

25 The following exanmples illustrate the invention without

limiting the same in any way.

Example 1
100 g of raw propofol (commercial alkylation reaction

30 product, purity 99.7 %, major contaminant compound (II) 0.2
%) are placed in a flask and cooled to -20 °C while
vigorously stirring. After the crystallization has started,
the vessel is kept at the sald temperature for one hour.
The crystals formed are filteréd and washed with cold

35 petrol ether. The solvent 1s removed by distillation from
the product, whereafter the remainder 1is recovered by

distilling as one fraction. The yield is 60 g of product
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30 points of the conpounds to be separated. Thus, after

fractional distillation the product still contains up to 0.5 % by

wei ght, but normally not less than 0.3 % by wei ght of the said -

contam nants, as determ ned mass spectronetri - cally. O the above

mentioned inpurities, the conpound 2,4- 35 diisopropyl phenol (I1I)

constitutes the nmajor part, such as up to 3/4, e.g. fromabout 1/4 to

about 3/4 of thei@hak puritGOB¥aR /N $.as determined gas chromatographi-
cally.

5 Example 2
100 g of raw propofol (the same as in the Example 1) and 30

g of petrol ether are placed in a flask and cooled to -20
°Cc while stirring. After the crystallization has started,
the flask is kept at the said temperature for one hour. The
10 crystals formed are filtered and washed with cold petrol
ether. The product is treated further as in Example 1,

yield 60 g of product, purity > 99.9%.
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2 According to the invention a process of purification has now been

devel oped, which is based on the differences in the physical properties of
t he above nentioned reaction products, especially on the different .
solubility and crystallization characteristics of the reaction products in
a specific tenperature range. Thus the process according to the invention

is characterized in that the 2,6-dii sopr opyl® phenol congmmmlﬂm ﬁrmrct
obt ai ned fron1thglghhglat|on reaction of propene and ph TEH I MI'S#

*

1. Process for the purification of 2,6-diisopropyl phenol
from a raw material obtained from the alkylation reaction

5 of propene and phenol, characterized in that the purifica-
tion is carried out by crystallizing at a temperature range
of about -25 to +18 °C.

2. Process according to claim 1, characterized in that
10 crystallization is carried out at a temperature of -20 to
-10 °C.

3. Process according to claim 1 or 2, characterized 1in
that crystallization is carried out without a solvent.

15
4. Process according to claim 1 or 2, characterized 1in
that crystallization 1is carried out using a non-polar

solvent, preferably hexane or petrol ether.

20 5. Process according to any one of the preceeding claims,
characterized in that, after crystallization, the product

separated by filtration is distilled as one fraction.

6. Process according to any one of the preceeding claims,
25 characterized in that the raw material contains not more

than 0.5 % by weight of contaminants.
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as mgjor contam nants not nore than 0.5% by wei ght of 2,4-,
2,5-diisopropyl-, 2,4,6-triisopropyl phenol and 1-isopropoxy-

2, 4-diisopropyl benzene is purified by crystallizing the sane at a .
tenperature range of -25 [err]Cto +18 [err]C The process according to
the invention is based on the surprising observation that a very high
degree of purity can be achi eved by crystalli%ing the raw product, which

advant ageously is g7Fngg L g@erein the content of contam nants has been
reduced e.g. by f# ctionaf @rstillation as described above, at a

tenperature, at which propofol crystallizes but the contam nants stil
ot e or PEPLEL U FRIOR ISR 145! el Coddhed o cne
purification of 2,6-diisopropyl phenol (propofol). The
5 invention is characterized in that the raw product obtained
from the alkylation of propene with phenol is crystallized
at a temperature where propofol crystallizes but the
isomers and other phenol derivatives formed in the reaction
are still in liquid form, i.e. at a temperature of -25 to
10 +18 °C, especially at -20 to -10 °C, without a solvent or

using a suitable solvent, such as hexane or petrol ether.
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whereas the contam nants, the boiling points of which differ only slightly
from that of propofol, crystallize at substantially |ower
tenperatures. A usable tenperature is down to -25 [err]C According to an
advantageous node, propofol is crystallized at a tenperature of -20 -
-10[err] C The crystallization can be darried out either as such, without
sol vent mheregy t he crystalllzatlon t akes place by cooling, suitably to a

t enper at ur e SFR °r16[h@r PPELILAGATARR] ﬁﬁn?yﬁ‘é‘liéllssc‘wcwlt Gk ur e of
above -10 [err]C the yield is not optina

The object of the present invention is a process for the
purification of 2,6-diisopropyl phenol.

2,6~dilisopropyl phenol, i.e. propofol, is a pharmaceutical~
ly important compound which is used in anesthesia. The
agent is especially well suited for use in surgical
procedures of short duration because of its short half-

10 life. The purity requirements of the agent for intravascu-
lar administration are very high, and the aim is a purity
which is at least 99.9%.

Propofol is commercially available product. It is made from
15 phenol and propene by Friedel-Crafts-~alkylation, whereby in
the reaction, besides the desired propofol I

20

small amounts of other isomers and phenol derivatives are

formed, the major contaminants being (II) 2,4- and (III)

2,5-diiscpropyl phenol, (IV) 2,4,6-triisopropyl phenol, and
25 (V) l-isopropoxy-2,4-diiscpropylbenzene.

The compounds formed in the reaction have previously been
separated by fractional distillation, but this is very
difficult due to the small differences in the boiling
30 points of the compounds to be separated. Thus, after
fractional distillation the product still contains up to
0.5 % by weight, but normally not less than 0.3 % by weight
of the said contaminants, as determined mass spectrometri-
cally. Of the above mentioned impurities, the coﬁpound 2,4~
35 diisopropyl phenol (II) constitutes the major part, such as

up to 3/4, e.g. from about 1/4 to about 3/4 of the total
contaminants. —




dl t hough the quality of the product remains

3 the sane. The sane applies to the use of tenperatures bel ow
[err]C The crystallized product is then filtered and washed,
preferabl y with a non-pol ar aliphatic hydrocarbon,
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According to the invention a process of purification has
now been developed, which is based on the differences in
the physical properties of the above mentioned reaction
products, especially on the different solubility and
crystallization charécteristics of the reaction products in

a specific temperature range.

Thus the process according to the invention is characteri-
zed in that the 2,6~diisopropyl phenol containing raw
product obtained from the alkylation reaction of propene
and phenol is purified by crystallizing the same at a
temperature, which is from about =25 °C up to below
approximately +18 °C.

The process according to the invention is based on the
surprising observation that a very high degree of purity
can be achieved by crystallizing the raw product, which
advantageously is a product wherein the content of conta-
minants has been reduced e.g. by fractional distillation as
described above, at a temperature, at which propofol
crystallizes but the contaminants still remain liquid. This
temperature range is below approximately +18 °C. In this
temperature range propofol crystallizes, whereas the
contaminants, the boiling points of which differ only
slightly from that of propofol, crystallize at substantial~

ly lower temperatures. A usable temperature is down to
approximately -25 °C.

According to an advantageous mode, propofol is crystallized
at a temperature of -20 - ~10°C.

The crystallization can be carried out either as such,
without solvent, whereby the crystallization takes place by
cooling, suitably to a temperature of -20 to -10 °C, for
optimum yields. At a temperature of above -10 °C the yield
is not optimal although the quality of the product remalns
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such as, for exanple, hexane or petrol ether. The solvent 5 resi dues
contained in the product can be renoved by distilling and the
product itself is recovered by distilla- tion as a very pure single
friaction. According to an alternative node the raw product can be 10
di ssolved in an approximately 0.2 to 0.5-fold anount of a non- pol ar

al i phatic solvent, such as hexane or_ petrol - ether. The propofol is
allowed to cry<tasemee Zhegsanptappbies to shperse ke temperatiiresebedonnd

washed as desctridedcabomp: crysthe139bdeHrodgsdues kRERI r%)ﬂ%:é:%é h&na

product are renoved, 15 Db evaporation. = If _necessary,.
crystal | i zati SifSH&: Prefgrablyvithear DPRTRO1AL sdipbat 16t hyRsogrspenal
t akes such as, for example, hexane or petrol ether. The solvent

5 residues contained in the product can be removed by
distilling and the product itself is recovered by distilla-

tion as a very pure single fraction.

According to an alternative mode the raw product can be

i0 dissolved in an approximately 0.2 to 0.5-fold amount of a
non~polar aliphatic solvent, such as hexane or petrol
ether. The propofol is allowed to crystallize at a suitable
temperature, it is filtered and washed as described above.
The solvent residues remaining in the product are removed

15 by evaporation. If necessary, the crystallization is
repeated. The further treatment of the propofol takes
advantageously place as has been described above in
connection with the crystallization carried out without
solvent.

20

The present invention allows for the preparation of a

product of extremely high purity, thus allowing its safe
intravascular use.

25 The following examples illustrate the invention without
limiting the same in any way.

Example 1
100 g of raw propofol ({commercial alkylation reaction
30 product, purity 99.7 %, major contaminant compound (II) 0.2
%) are placed in a flask and cooled to =~20 °C while
vigorously stirring. After the crystallization has started,
the vessel is kept at the said temperature for one hour.
The crystals formed are filteréd and washed with cold
35 petrol ether. The solvent is removed by distillation from
the product, whereafter the remainder 1is recovered bg

distilling as one fraction. The yield is 60 g of product
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advant ageously place as has been described above in connection with the

crystallization carried out w thout sol vent. 20 The present
iinvention allows for the preparation of a product of extrenely high
purity, thus allowing its safe i ntravascul ar use. 25 The follow ng
exanples illustrate the invention without# limting the same in any
way.

with a purity of > 99.9% as determined gas chromatographi-
cally.

5 Example 2
100 g of raw propofol (the same as in the Example 1) and 30
g of petrol ether are placed in a flask and cooled to -20
°C while stirring. After the crystallization has started,
the flask is kept at the said temperature for one hour. The

10 crystals formed are filtered and washed with cold petrol
ether. The product is treated further as in Example 1,
yield 60 g of product, purity > 99.9%.
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100 g of raw propofol (comrercial alkylation reaction 30 product, purity

99.7 % major contam nant conpound (I11) 0.2 % are placed in a fl ask
and cooled to -20 [err]C while vigorously stirring. After the
crystallization has started, t he vessel is kept at t he said
tenperature for one hour. The crystals forned a tered and washed
with cold 35 petrol ether. The solvent is renoved by ‘”ﬁ}"" ’&ﬂl lﬁ

the product, Clai&sSeafter the renmaminder is recovered

as one fraction. The yield is 60 g of product

1. Process for the purification of 2,6-diisopropyl phenol
from a raw material obtained from the alkylation reaction

5 of propene and phenol, characterized in that the purifica-
tion is carried out by crystallizing at a temperature range
of about ~25 to +18 °C.

2. Process according to claim 1, characterized in that
10 crystallization is carried out at a temperature of -20 to
~10 °C.

3. Process according to claim 1 or 2, characterized in
that crystallization is carried out without a solvent.

15
4. Process according to claim 1 or 2, characterized in
that crystallization is carried out using a non-polar
solvent, preferably hexane or petrel ether.

20 5. Process according to any one of the preceeding claims,
characterized in that, after crystallization, the product

separated by filtration is distilled as one fraction.

6. Process according to any one of the preceeding claims,
25 characterized in that the raw material contains not more
than 0.5 % by weight of contaminants.
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4 . With a purity of > 99.9% as determ ned gas chromat ogr aphi -

cally. 5 100 g of raw propofol (the sanme as in the Exanple 1) and
30

6

PROCESS FOR THE PURIFICATION OF 2, 6-DIISOPROPYL PHENOL
Abstract
The object of the invention is a new method for the
purification of 2,6-diisopropyl phenol (propofol). The
5 invention is characterized in that the raw product obtained
from the alkylation of propene with phenol is crystallized
at a temperature where propofol crystallizes but the
isomers and other phenol derivatives formed in the reaction
are still in liquid form, i.e. at a temperature of ~-25 to
10 +18 °C, especially at -20 to =10 °C, without a solvent or

using a suitable solvent, such as hexane or petrol ether.
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g of ﬁpet? etghbéfﬁare 'ifracéa in f’l askc’"ar'?d‘"codl%d?bo ﬂZ’K Mar[eerlﬁ/g\gmll

stirrings AfQergt e Kryst a h st the f] ask kept at

t he sai teng:rgt{rre élljhg l%{o {hg,sioga rys a'I"‘J d’r”pfbxlt%r hfj—I(f d;an.g
washed W\ h ok g et ba,.,p et fer /- Thepprpdust. ¥svtrLat g tvheg, as,

Exanpl e 1, y| el c{’60 g of product, {;ur/?t% > 99. 9% F F Ad, ~7

According to the invention a process of purification has
now been developed, which is based on the differences in
the physical properties of the above mentioned reaction

5 products, especially on the different solubility and
crystallization characteristics of the reaction products in
a specific temperature range.

Thus the process according to the invention is characteri-
10 zed in that the 2,6-diisopropyl phenol containing raw
product obtained from the alkylation reaction of propene

\j'{/} and phenolV;.s purified by crystallizing the same at a
e temperaturef_a&cbqb—‘i%f&;ﬂ -25 °C @ to »ba%a——y

dpprovimateld| +18 °C.

The process according to the invention is based on the
surprising observation that a very high degree of purity
can be achieved by crystallizing the raw product, which
advantageously is a product wherein the content of conta-
20 minants has been reduced e.g. by fractional distillation as
described above, at a temperature, at which propofol

is

crystallizes but ‘the contaminants still remain liquid. This
temperature range is below jbeproximatedyl +18 °C. In this
temperature Yrange propofol crystallizes, whereas the
25 contaminants,’ the boiling points of which differ only
slightly from that of propofol, crystallize at substantial-
ly lower temperatures. A usable temperature is down to

th{apsmam%e%:} -25 o(,

30 According to an advantageous mode, propofol is crystallized
at a temperature of -20 - -10°C.

The crystallization can be carried out either as such,
without solvent, whereby the crystallization takes place by
35 cooling, suitably to a temperature of -20 to ~10 °C, for
optimum yields. At a temperature of above ~10 °C the vield

is not optimal although the guality of the prol\REPLAGEMENE SHEET
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CLAIM5 1. Process for the purification of

5 . :

2, 6-diisopz £10)) 03r0n1a3r mat eri al obtained fromthe al kyl ati on
reaction prop {™-pft ?9 taining as major contam nants not nore
t han 5@6 jgﬂteqt,z L 5-diisopropyl-, 2,4,6-triisopropyl phenol

and 1§Hg§ hgﬂ 2?4~d||sopropyl benzene, char acte-rizedin
t hat purification is carried out by crystalli- zing at a tenperature

st o i cation 12 carrl et o A

_NEF CLAIMS

1. Process for the purification of 2,6~diisopropyl phenol from
a raw material obtained from the alkylation reaction of propene
and phenol containing as major contaminants not more than 0.5%
by weight of 2,4-, 2,5-diisopropyl-, 2,4,6-trlisopropyl phenol
and l-isopropoxy-2,4-diisopropyl benzene, characte ~
ril=zed in that the purification is carried out by crystalli-
2ing at a temperature range of/&mqu -25 to +18°cC. '

2. Process according toclaim 2, characterizedin
that crystallization is carried out at a temperature of -20 to

"IGOC .

3. Process according toclaiml or 2, charxracterized
in that crystallization is carried out without a solvent.

4. Process according toclaiml or 2, characterized
in that crystallization is carried out using a non-polar solvent,
preferably hexane or petrol ether.

5. Process according to any of the preceeding claims,
-~  character izedin that, after crystallization, the
product separated by filtration is distilled as one fraction.
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2. Process according toclaim2, char acter i zedinthat

crystallization is carried out at a tenperature of -20 to -10[err]C. 3.
Process according to claimlor 2, char acteri zedinthat
crystallization is carried out without a sol vent. 4. Process according to

claimlor 2, char acteri zedinthat crystallization is carried

out using a non-polar solvent, preferably hexane or petrol ether.
According to the invention a process of purification has now

been developed, which is based on the differences in the
physical properties of the above mentioned reaction products,
especially on the different solubility and crystallization
characteristics of the reaction products in a specific

temperature range.

Thus the process according to the invention is characterized in
that the 2,6-diisopropyl phenol containing raw product obtained
from the alkylation reaction of propene and phenol containing
as major contaminants not more than 0.5% by weight of 2,4-,
2,5-diisopropyl-, 2,4,6-triisopropyl phenol and 1-isopropoxy-
2,4-diisopropylbenzene is purified by crystallizing the same at
a temperature range of -25°C to +18 °C.

The process according to the invention is based on the
surprising observation that a very high degree of purity can be
achieved by crystallizing the raw product, which advantageously
is a product wherein the content of contaminants has been
reduced e.g. by fractional distillation as described above, at
a temperature, at which propofol crystallizes but the
contaminants still remain liquid. This temperature range is
below +18 °C. In this temperature range propofol crystallizes,
whereas the contaminants, the boiling points of which differ
only slightly from that of propofol, crystallize at
substantially lower temperatures. A usable temperature is down
to -25 °C.

According to an advantageous mode, propofol is crystallized at

a temperature of -20 - -10 °C.

The crystallization can be carried ocut either as such, without
solvent, whereby the crystallization takes place by cooling,
suitably to a temperature of -20 to -10°C, for optimum yields.
At a temperature of above -10 °C the yield is not optimal

o
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5. Process according to any of the preceeding clains, char acter i z
edinthat, after crystallization, the product separated by filtration is
distilled as one fraction.

cramus S
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1. Process for the purification of 2,6-diiscopropyl phenol £from
a raw material obtained from the alkylation reaction of propene
and phenol containing as major contaminants not more than 0.5%
by weight of 2,4-, 2,5-diisopropyl~-, 2,4,6-triisopropyl phenol
and l-isopropoxy-2,4-diisopropyl benzene, c haracte ~

r i z e d in that the purification is carried out by crystalli-
zing at a temperature range of -25 to +18°c.

2. Process according to claim 2, characterizedin
-— that crystallization is carried out at a temperature of -20 to
"‘1OOC o

3. Process according toclaiml or 2, characterilzed
in that crystallization is carried out without a solvent.

4. Process according toclailml or 2, characterilized
in that crystallization is carried out using a non-polar solvent,
preferably hexane or petrol ether.

5. Process according to any of the preceeding claims,
characterdizedin that, after crystallization, the
product separated by filltration is distilled as one fraction.
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