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Description

Technical Field

[0001] The present invention relates to (i) a non-crys-
talline form of 9,9-bis(4-(2-hydroxyethoxy) phenyl) flu-
orene and (ii) a method of preparing the non-crystalline
form.

Background Art

[0002] A fluorene derivative such as 9,9-bis(4-(2-hy-
droxyethoxy) phenyl) fluorene shows promise as a ma-
terial for production of a polymer having a high heat re-
sistance, a high transparency, and a high index of refrac-
tion (such as epoxy resin, polyester, polyether, and poly-
carbonate). In recent years, the fluorene derivative has
been expected to be used as a raw material of an optical
lens, a film, a plastic optical fiber, an optical disc sub-
strate, a heat-resistant resin, and an engineering plastic
etc.
[0003] In order to produce stably polymers which are
excellent thermally and optically in these applications,
the following conditions are important, for example: (i) a
molecular weight and molecular weight distribution are
controllable, and (ii) a content ratio of un-reacted mono-
mers and/or a content ratio of un-reacted oligomers is
low. Further, it is desirable that 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene monomer, serving as a raw
material, (i) maintains constant physical properties, (ii)
has high purity, and (iii) has high reactivity. Meanwhile,
a certain sort of a solid has a polymorph which is repre-
sented by a certain chemical formula but has a plurality
of different crystal structures. A pseudo-polymorph and
a non-crystalline form are regarded as a sort of poly-
morph. Such polymorphs are different from each other
in physical properties (such as density, a melting point,
and solubility), and have a significant influence on phys-
ical properties of resultant polymers, and/or reactivity,
which polymers are obtained with the use of the poly-
morphs. Accordingly, controlling a crystalline form of a
raw material is one of important factors in realizing a more
excellent polymer. For this reason, a lot of effort has been
made to (i) find a specific crystalline form or a specific
non-crystalline form and (ii) prepare such a specific form.
[0004] Further, a non-crystalline solid has transparen-
cy, homogeneity, isotropy, and excellent workability.
Such a non-crystalline solid shows promise as a photon-
ics material such as an organic electroluminescence el-
ement, a recording element, a storage element, an elec-
trical field sensor, and an optical sampling oscilloscope.
Particularly, a non-crystalline low-molecular-weight or-
ganic compound has attracted attention in recent years
as a resist material having high resolution and low rough-
ness. However, unlike a high-molecular-weight com-
pound, a low-molecular-weight organic compound is in
general highly likely to be crystallized and unlikely to have
a non-crystalline form. Such a low-molecular-weight or-

ganic compound is generally in a form of crystals at a
temperature equal to or lower than its melting point. The
non-crystalline form may be seen, for example, in a med-
ical product that has a complex structure. However, the
non-crystalline form is thermodynamically in a nonequi-
librium state and is unstable as compared with a crystal-
line form. Accordingly, the non-crystalline form is easily
subjected to transition, so that recrystallization occurs.
Therefore, finding a non-crystalline low-molecular-
weight organic compound which can easily form a stable
glass state is significantly important, even in terms of
creating a new functional material which is different from
a conventional non-crystalline polymer or a conventional
polymer composite material.
[0005] Examples of a method of producing 9,9-
bis(4-(2-hydroxyethoxy) phenyl) fluorene encompass a
method of causing fluorenone and phenoxyethanol to be
subjected to dehydration condensation, by use of sulfuric
acid and thiols as catalysts (Patent Literature 1), and a
method of causing 9,9-bis(4-hydroxyphenyl) fluorene
and ethylene carbonate to react with each other (Non-
Patent Literature 1). Further, we made a patent applica-
tion of a novel production method (Patent Literature 2),
which is different from the methods described above.
[0006] Moreover, as a crystalline form of 9,9-bis(4-(2-
hydroxyethoxy) phenyl) fluorene, Patent Literature 3 dis-
closes that there is a polymorph (hereinafter, referred to
as "polymorph B") having a melting point in a range of
150°C to 180°C, other than a polymorph (hereinafter,
referred to as "polymorph A") having a melting point in a
range of 100°C to 130°C, which polymorph A has been
conventionally known. However, it has not been known
that there is another crystalline form or a non-crystalline
form of 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene,
other than the above two sorts of polymorph.
The document EP 2 123 625 A1 discloses a method of
producing two crystalline polymorphs of 9,9-bis(4-(2-hy-
droxyethoxy)phenyl)fluorene. The melt endotherm max-
imum by differential scanning calorimetric is between
100°C to 130°C for crystalline polymorph A and between
150°C to 180°C for crystalline polymorph B. Polymorph
B has a higher bulk density than polymorph A.

Citation List

[Patent Literature]

[0007]

[Patent Literature 1]
Japanese Patent Application Publication, Tokukai-
hei, No. 7-165657 A (1995) (Publication Date: June
27, 1995)
[Patent Literature 2]
Japanese Patent Application Publication, Tokukai,
No. 2007-23016 A (Publication Date: February 1,
2007)
[Patent Literature 3]
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Japanese Patent No. 4140975 B (Publication Date:
June 20, 2008)

[Non-Patent Literature]

[0008] [Non-Patent Literature 1]
Journal of Applied Polymer Science, 1995, Vol. 58,
1189-1197

Summary of Invention

Technical Problem

[0009] An object of the present invention is to provide
(i) a novel non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene, which non-crystalline form (I)
can maintain quality at a certain level, (II) is excellent as
a raw material of a polymer, and (III) is useful as a novel
functional material, e.g., an optical material or a photon-
ics material, and (ii) a method of preparing the non-crys-
talline form.

Solution to Problem

[0010] The inventors of the present invention found,
as a result of diligent study in view of the problems de-
scribed above, that, other than the two sorts of crystalline
form (i.e., polymorphs A and B), there is a non-crystalline
form of 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene,
i.e., a non-crystalline solid of 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene. Further, the inventors of the present
invention realized the present invention by finding a
method of producing such a non-crystalline form selec-
tively.
A solid non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene according to claims 1 and 2 as
well as a method of producing a solid non-crystalline form
of 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene accord-
ing to claim 3 are disclosed.

Advantageous Effects of Invention

[0011] According to the present invention, it is possible
to provide a novel non-crystalline form of 9,9-bis(4-(2-
hydroxyethoxy) phenyl) fluorene, and a method of pro-
ducing the novel non-crystalline form. Further, unlike the
known polymorphs A and B which are crystals in a pow-
der form, the non-crystalline form of the present invention
is a glassy material. Accordingly, with the non-crystalline
form of the present invention, there is a less risk that
powder dust of 9,9-bis(4-(2-hydroxyethoxy) phenyl) flu-
orene might cause explosion or a health problem. Fur-
ther, it is possible to adjust arbitrarily a particle size of
the non-crystalline form of the present invention by, for
example, pulverizing the non-crystalline form in accord-
ance with equipment or usage. Accordingly, the non-
crystalline form of the present invention is advantageous
in handleability industrially.

[0012] Further, since the crystalline polymorphs A and
B are in the powder form, they have a problem that, when
absorbing water, they are likely to be gathered together
into a mass. On the other hand, the non-crystalline form
of the present invention is a glassy material. Accordingly,
the non-crystalline form of the present invention is excel-
lent in handleability without the above problem.
[0013] Furthermore, with the non-crystalline form of
the present invention, transition is not likely to occur. That
is, recrystallization is not likely to occur. That is, the non-
crystalline form is a glassy material which is excellent in
stability and transparency, and is useful as a novel func-
tional material, e.g., an optical material or a photonics
material.

Brief Description of Drawings

[0014]

Fig. 1
Fig. 1 is a view showing a characteristic X-ray powder
diffraction pattern of a non-crystalline form of 9,9-
bis(4-(2-hydroxyethoxy) phenyl) fluorene.
Fig. 2
Fig. 2 is a view showing a characteristic differential
scanning calorimetry (DSC) curve of the non-crys-
talline form of 9,9-bis(4-(2-hydroxyethoxy) phenyl)
fluorene.
Fig. 3
Fig. 3 is a view showing a characteristic X-ray powder
diffraction pattern of a polymorph B of 9,9-bis(4-(2-
hydroxyethoxy) phenyl) fluorene.
Fig. 4
Fig. 4 is a view showing a characteristic differential
scanning calorimetry (DSC) curve of the polymorph
B of 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene.
Fig. 5
Fig. 5 is a view showing a characteristic X-ray powder
diffraction pattern of a polymorph A of 9,9-bis(4-(2-
hydroxyethoxy) phenyl) fluorene.
Fig. 6
Fig. 6 is a view showing a characteristic differential
scanning calorimetry (DSC) curve of the polymorph
A of 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene.

Description of Embodiments

[0015] Generally, a non-crystalline solid is made of a
random molecular arrangement, and has no distinguish-
able crystal lattice. Further, generally, the non-crystalline
solid is higher than a crystalline form in solubility, and
has no constant melting point. Accordingly, a non-crys-
talline form is confirmed by a fact that (i) no distinct peak
is found in an X-ray powder diffraction pattern and (ii) no
melting endothermic peak is found in a differential scan-
ning calorimetry (DSC) curve.
[0016] A non-crystalline form of the present invention
has at least one of the following features (a) through (d).
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(a) The non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene in accordance with the
present invention has an X-ray powder diffraction
pattern which (i) has no sharp peak which is a feature
of a crystalline form and (ii) has a broad peak (halo
pattern) at a diffraction angle (2θ) in a range of ap-
proximately 5° to approximately 60°, which broad
peak is a typical feature of the non-crystalline form.
More specifically, the non-crystalline form of the
present invention has an X-ray powder diffraction
pattern which is substantially identical with a pattern
shown in Fig. 1.
(b) The non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene in accordance with the
present invention has (I) an X-ray diffraction pattern
which has a broad halo pattern at 2θ in a range of
approximately 5° to approximately 30°,and (II) a dif-
ferential scanning calorimetry (DSC) thermogram
has no endothermic peak at approximately 161°C
and no endothermic peak at approximately 119°C,
each of which endothermic peaks is inherent in a
crystalline form of 9,9-bis(4-(2-hydroxyethoxy) phe-
nyl) fluorene. Note, here, that, as to the crystalline
form of 9,9-bis(4-(2-hydroxyethoxy) phenyl) flu-
orene, there are two crystalline forms, i.e., poly-
morphs A and B (as disclosed in Japanese Patent
No. 4140975 B). The polymorph A has, in a differ-
ential scanning calorimetry thermogram, an endo-
thermic peak at a temperature in a range of 100°C
to 130°C, while the polymorph B has, in a differential
scanning calorimetry thermogram, an endothermic
peak at a temperature in a range of 150°C to 180°C.
Accordingly, the aforementioned (II) the differential
scanning calorimetry (DSC) thermogram is not lim-
ited to the one which has no endothermic peak at
approximately 161°C and no endothermic peak at
approximately 119°C, but also includes a differential
scanning calorimetry (DSC) thermogram which has
no endothermic peak at any temperature in a range
of 150°C to 180°C and no endothermic peak at any
temperature in a range of 100°C to 130°C, which
endothermic peaks are inherent in the respective two
crystalline forms of 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene.
(c) The non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene in accordance with the
present invention has a differential scanning calor-
imetry (DSC) curve which has no distinct melting en-
dothermic peak related to first-order transition, such
as a melting point of a crystal. More specifically, the
non-crystalline form of the present invention has a
DSC curve which is substantially identical with a
DSC curve shown in Fig. 2.
(d) The non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene in accordance with the
present invention is a transparent glassy solid, which
can be recognized visually.

[0017] According to the present invention, an X-ray
powder diffraction pattern was measured by use of an X-
ray diffractometer (X’ PertPRO, manufactured by Spec-
tris Co., Ltd.) having a Cu X-ray source, which operates
with a voltage of 45 kV and a current of 40 mA. In the
measurement, a sample was rotated at 120 rpm, while
it is analyzed at an angle (θ to 2θ) in a range of 5° to 70°
and at a speed of 2.0°/minute.
[0018] According to the present invention, a differential
scanning calorimetry (DSC) curve was measured by use
of a differential scanning calorimeter (DSC220C, manu-
factured by Seiko Instruments Inc.). A sample was pre-
cisely measured and put on an aluminum pan. Then, the
sample was purged by use of a nitrogen gas at a flow
rate of 40 ml/minute. The scanning was carried out at a
temperature in a range of 40°C to 260°C and at a scan-
ning speed of 10°C/minute.
[0019] It is clear for a person skilled in the art that, in
the measurement of the X-ray powder diffraction pattern
and the differential scanning calorimetry (DSC) curve, an
experimental error might occur due to a device, adjust-
ment of a sample, or other causes. Accordingly, in a case
where the present specification includes such a descrip-
tion that a form of a solid of the present invention shows
an X-ray powder diffraction pattern which is substantially
identical with a pattern shown in a certain figure, or such
a description that a form of a solid of the present invention
shows a DSC curve which is substantially identical with
a DSC curve shown in a certain figure, the wording "sub-
stantially identical" includes such an experimental error.
[0020] The non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene in accordance with the present
invention may be a solid having a single non-crystalline
form. Alternatively, the non-crystalline form of the present
invention may be a solid having a crystalline form or an-
other non-crystalline form of the same9,9-bis(4-(2-hy-
droxyethoxy) phenyl) fluorene, in an amount of less than
20% by weight, preferably less than 10% by weight, more
preferably less than 3% by weight, most preferably less
than 1% by weight. In other words, the non-crystalline
form of 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene in
accordance with the present invention can be made from
only the non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene or can contain a crystalline
form or another non-crystalline form in an amount in the
aforementioned range. Further, the non-crystalline form
of 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene in ac-
cordance with the present invention can contain at least
one of a crystalline form and another non-crystalline form
in an amount in the aforementioned range.
[0021] The non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene in accordance with the present
invention can be obtained by solidifying molten 9,9-
bis(4-(2-hydroxyethoxy) phenyl) fluorene in a liquid form
by cooling the molten9,9-bis(4-(2-hydroxyethoxy) phe-
nyl) fluorene. The cooling does not cause 9,9-bis(4-(2-
hydroxyethoxy) phenyl) fluorene to be crystallized.
[0022] According to the present invention, the term
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"molten" means a state of a material, which state is such
that (i) a material is heated at a melting point or higher
temperatures, or at a temperature not lower than a tem-
perature at which the material starts to be distorted, and
therefore (ii) the material becomes in the liquid form.
[0023] How to prepare the molten material in the liquid
form is not particularly limited. For example, a crystal of
9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene is heated
so as to be molten. Further, the molten material can be
also obtained in such a manner that (i) 9,9-bis(4-(2-hy-
droxyethoxy) phenyl) fluorene is dissolved in a suitable
solvent, and (ii) a resultant solution is subjected to distil-
lation so that the solvent is removed from the solution.
Furthermore, the molten material can be obtained in such
a manner that (i) 9,9-bis(4-(2-hydroxyethoxy) phenyl) flu-
orene is subjected to reduced-pressure distillation at a
temperature of not less than a melting point, and (ii) a
resultant molten material is collected.
[0024] In a case where a crystal is molten, the crystal-
line form of 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene
is not particularly limited, and may be one of the poly-
morphs A and B, or a mixture of these. These polymorphs
would not be recrystallized through a cooling process for
causing the molten material to be solidified. Further,
these polymorphs would not be recrystallized even if they
are heated again.
[0025] A temperature at which the molten material is
prepared is not particularly limited, provided that it is not
less than a temperature at which 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene starts to be molten. Note, how-
ever, that such a temperature is generally in a range of
100°C to 400°C, preferably in a range of 150°C to 350°C,
more preferably in a range of 170°C to 250°C. A temper-
ature higher than the above range is not suitable to pre-
pare the molten material. This is because, in a case
where 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene is
heated at a temperature higher than the above range, it
might be decomposed.
[0026] Moreover, a temperature at which 9,9-bis(4-(2-
hydroxyethoxy) phenyl) fluorene is subjected to reduced-
pressure distillation is preferably in a range of 170°C to
400°C, more preferably in a range of 200°C to 350°C.
[0027] It is possible to cool the molten material thus
obtained immediately after the molten material is pre-
pared. However, it is preferable to cool the molten ma-
terial after the molten material is stirred for a predeter-
mined time period (for example, 30 minutes or longer).
[0028] A temperature at which the molten material is
cooled is not particularly limited, provided that it is lower
than a temperature at which 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene starts to be solidified. Such a tempera-
ture is preferably not higher than 150°C, more preferably
not higher than 100°C. Generally, the molten material is
cooled to room temperature (approximately 25°C).
[0029] A cooling rate at which the molten material is
cooled is not particularly limited. A solid having the non-
crystalline form can be obtained either at a low cooling
rate (e.g., cooling rate: 0.2°C /minute) or at a high cooling

rate (e.g., cooling rate: 10°C /minute). It is preferable that
the cooling rate is in a range of 0.5°C to 10°C/minute,
more preferably in a range of 2°C to 10°C/minute.
[0030] How to produce 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene which is to be molten 9,9-bis(4-(2-hy-
droxyethoxy) phenyl) fluorene in the liquid form is not
particularly limited. It is preferable to produce 9,9-
bis(4-(2-hydroxyethoxy) phenyl) fluorene by causing flu-
orenone and 2-phenoxyethanol to be reacted with each
other under the presence of an acid catalyst. It is more
preferable to produce 9,9-bis(4-(2-hydroxyethoxy) phe-
nyl) fluorene by causing fluorenone and 2-phenoxyeth-
anol to be reacted with each other under the presence
of a heteropoly acid catalyst (such as phosphomolybdic
acid, phosphotungstic acid, silicomolybdic acid, silico-
tungstic acid, and phosphovanadomolybdic acid). Fur-
ther, the polymorph B can be obtained by a method de-
scribed in the specification of Japanese Patent No.
4140975 B, for example.

[Examples]

[0031] The present invention is described below more
specifically with Examples. Note, however, that the
present invention is not limited to the Examples.

[Example 1]

[0032] A polymorph B of 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene was obtained in accordance with a
method described in Example 2 of the specification of
Japanese Patent No. 4140975 B. The polymorph B thus
obtained was put in a flask made from glass, and was
heated at 230°C. Molten 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene in a liquid form was thus obtained. The
molten 9,9-bis(4-(2-hydroxyethoxy) phenyl) fluorene
was further heated at 230°C for 1 hour. The molten 9,9-
bis(4-(2-hydroxyethoxy) phenyl) fluorene was cooled to
room temperature for approximately 4 hours, so that a
transparent and colorless glassy solid was obtained. An
X-ray powder diffraction pattern of the glassy solid (9,9-
bis(4-(2-hydroxyethoxy) phenyl) fluorene) thus obtained
showed a feature which was identical with a feature
shown in Fig. 1. A DSC curve of the glassy solid (9,9-
bis(4-(2-hydroxyethoxy) phenyl) fluorene) thus obtained
showed a feature which was identical with a feature
shown in Fig. 2. That is, the glassy solid (9,9-bis(4-(2-
hydroxyethoxy) phenyl) fluorene) thus obtained had a
non-crystalline form.

[Example 2]

[0033] A polymorph A of 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene was obtained in accordance with a
method described in Comparative Example 1 in the spec-
ification of Japanese Patent No. 4140975 B. The poly-
morph A thus obtained was supplied to a Kugelrohr dis-
tillation apparatus, and was subjected to reduced-pres-
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sure distillation at 300°C. Molten 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene in a liquid form was thus col-
lected. The molten 9,9-bis(4-(2-hydroxyethoxy) phenyl)
fluorene in the liquid form was cooled to room tempera-
ture for approximately 10 hours. A transparent and color-
less glassy solid was thus obtained. An X-ray powder
diffraction pattern of the glassy solid (9,9-bis(4-(2-hy-
droxyethoxy) phenyl) fluorene) thus obtained showed a
feature which was identical with a feature shown in Fig.
1. A DSC curve of the glassy solid (9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene) thus obtained showed a fea-
ture which was identical with a feature shown in Fig. 2.
That is, the glassy solid (9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene) thus obtained had a non-crystalline
form.

[Comparative Example 1]

[0034] A polymorph B of 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene was obtained as a white crystal in ac-
cordance with a method described in Example 2 of the
specification of Japanese Patent No. 4140975 B. Fig. 3
shows an X-ray powder diffraction pattern of the poly-
morph B thus obtained. Fig. 4 shows a DSC curve of the
polymorph B thus obtained.

[Comparative Example 2]

[0035] A polymorph A of 9,9-bis(4-(2-hydroxyethoxy)
phenyl) fluorene was obtained as a white crystal in ac-
cordance with a method described in Comparative Ex-
ample 1 of the specification of Japanese Patent No.
4140975 B. Fig. 5 shows an X-ray diffraction pattern of
the polymorph A thus obtained. Fig. 6 shows a DSC curve
of the polymorph A thus obtained.

Industrial Applicability

[0036] According to the present invention, it is possible
to provide a novel non-crystalline form of 9,9-bis(4-(2-
hydroxyethoxy) phenyl) fluorene, and a method of pro-
ducing the novel non-crystalline form. Further, unlike
known polymorphs A and B which are crystals in a pow-
der form, the non-crystalline form of the present invention
is a glassy material. For this reason, the non-crystalline
form obtained in accordance with the present invention
has a small risk that powder dust of 9,9-bis(4-(2-hydrox-
yethoxy) phenyl) fluorene might cause explosion or a
health problem. Further, it is possible to adjust arbitrarily
a particle size of the non-crystalline form obtained in ac-
cordance with the present invention by, for example, pul-
verizing the non-crystalline form in accordance with
equipment or usage. That is, the non-crystalline form ob-
tained in accordance with the present invention is advan-
tageous in handleability industrially. Furthermore, the
non-crystalline form obtained in accordance with the
present invention is a glassy material which is excellent
in transparency, and therefore is useful as a novel func-

tional material such as an optical material or photonics
material.
[0037] Accordingly, the non-crystalline form of 9,9-
bis(4-(2-hydroxyethoxy) phenyl) fluorene in accordance
with the present invention is useful as a raw material of
a polymer, and can be used as a raw material of an epoxy
resin, polyester, polyether, or polycarbonate.

Claims

1. A solid non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy)phenyl)fluorene, characterized in that an
X-ray powder diffraction pattern of the non-crystal-
line form has a halo pattern at a diffraction angle in
a range of 5° to 60°.

2. A solid non-crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy)phenyl)fluorene, characterized in that:

- an X-ray diffraction peak pattern of the non-
crystalline form has a broad halo pattern at 2θ
in a range of 5° to 30°; and
- a differential scanning calorimetry thermogram
of the non-crystalline form has no endothermic
peak in a range of 150°C to 180° and no endo-
thermic peak in a range of 100°C to 130°C, each
of the endothermic peaks being inherent in a
crystalline form of 9,9-bis(4-(2-hydrox-
yethoxy)phenyl)fluorene.

3. A method of producing a solid non-crystalline form
of 9,9-bis(4-(2-hydroxyethoxy)phenyl)fluorene, the
method comprising the step of solidifying a molten
9,9-bis(4-(2-hydroxyethoxy)phenyl)fluorene by
cooling the molten 9,9-bis(4-(2-hydroxyethoxy)phe-
nyl)fluorene, characterized in that the molten 9,9-
bis(4-(2-hydroxyethoxy)phenyl)fluorene is stirred for
at least 30 minutes before cooling.

4. The method as set forth in claim 3, wherein the mol-
ten 9,9-bis(4-(2-hydroxyethoxy)phenyl)fluorene is
obtained in such a manner that 9,9-bis(4-(2-hydrox-
yethoxy)phenyl)fluorene is subjected to a distillation
process.

5. The method as set forth in claim 3 or 4, wherein the
molten 9,9-bis(4-(2-hydroxyethoxy)phenyl)fluorene
is produced in such a manner that 9,9-bis(4-(2-hy-
droxyethoxy)phenyl)fluorene is heated at a temper-
ature in a range of 100°C to 400°C.

Patentansprüche

1. Feste nichtkristalline Form von 9,9-bis(4-(2-Hydro-
xyethoxy)phenyl)fluoren, dadurch gekennzeich-
net, dass ein Röntgenpulverdiffraktionsmuster der
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nichtkristallinen Form bei einem Beugungswinkel in
einem Bereich von 5° bis 60° ein Halo-Muster auf-
weist.

2. Feste nichtkristalline Form von 9,9-bis(4-(2-Hydro-
xyethoxy)phenyl)fluoren, dadurch gekennzeich-
net, dass:

- ein Röntgenbeugungspeak-Muster der nicht-
kristallinen Form ein breites Halo-Muster bei 2θ
in einem Bereich von 5° bis 30° aufweist; und
- ein Thermogramm aus einer Differenzialras-
terkalorimetrie der nichtkristallinen Form keine
endotherme Spitze in einem Bereich von 150°C
bis 180°C aufweist und keine endotherme Spit-
ze in einem Bereich von 100°C bis 130°C auf-
weist, wobei jede der endothermen Spitzen ei-
ner kristallinen Form von 9,9-bis(4-(2-hydroxy-
ethoxy)phenyl)fluoren inhärent ist.

3. Verfahren zur Herstellung einer festen nichtkristalli-
nen Form von 9,9-bis(4-(2-Hydroxyethoxy)phe-
nyl)fluoren, wobei das Verfahren den Schritt des Ver-
festigens von geschmolzenem 9,9-bis(4-(2-Hydro-
xyethoxy)phenyl)fluoren durch Abkühlen des ge-
schmolzenen 9,9-bis(4-(2-Hydroxyethoxy)phe-
nyl)fluorens umfasst, dadurch gekennzeichnet,
dass das geschmolzene 9,9-bis(4-(2-Hydroxyetho-
xy)phenyl)fluoren vor dem Abkühlen während we-
nigstens 30 Minuten gerührt wird.

4. Verfahren nach Anspruch 3, wobei das geschmol-
zene 9,9-bis(4-(2-Hydroxyethoxy)phenyl)fluoren
derart gewonnen wird, dass 9,9-bis(4-(2-Hydroxye-
thoxy)phenyl)fluoren einem Destillationsprozess un-
terzogen wird.

5. Verfahren nach Anspruch 3 oder 4, wobei das ge-
schmolzene 9,9-bis(4-(2-Hydroxyethoxy)phenyl)flu-
oren derart hergestellt wird, dass 9,9-bis(4-(2-Hy-
droxyethoxy)phenyl)fluoren auf eine Temperatur in
einem Bereich von 100 °C bis 400 °C erhitzt wird.

Revendications

1. Forme non cristalline solide de 9,9-bis(4-(2-hy-
droxyéthoxy)phényl)fluorène, caractérisée en ce
qu’un profil de diffraction sur poudre de rayons X de
la forme non cristalline a un profil halo et un angle
de diffraction dans une plage de 5 à 60°.

2. Forme non cristalline solide de 9,9-bis(4-(2-hy-
droxyéthoxy)phényl)fluorène, caractérisée en ce
que :

- un profil de pic de diffraction de rayons X de la
forme non cristalline a un profil halo large à 2Θ

dans une plage de 5 à 30°; et
- un thermogramme de calorimétrie à balayage
différentiel de la forme non cristalline n’a pas de
pic endothermique dans une plage de 150 à 180
°C et pas de pic endothermique dans une plage
de 100 à 130 °C, chacun des pics endothermi-
ques étant inhérents dans une forme cristalline
de 9,9-bis(4-(2-hydroxyéthoxy)phényl)fluorène.

3. Procédé de production d’une forme non cristalline
solide de 9,9-bis(4-(2-hydroxyéthoxy)phényl)fluorè-
ne, le procédé comprenant l’étape de solidification
d’un 9,9-bis(4-(2-hydroxyéthoxy)phényl-fluorène
fondu en refroidissant le 9,9-bis(4-(2-hydroxyé-
thoxy)phényl)fluorène fondu, caractérisé en ce que
le 9,9-bis(4-(2-hydroxyéthoxy)phényl)fluorène fon-
du est agité durant au moins 30 minutes avant le
refroidissement.

4. Procédé selon la revendication 3, dans lequel le 9,9-
bis(4-(2-hydroxyéthoxy)phényl)fluorène fondu est
obtenu de telle manière que le 9,9-bis(4-(2-hy-
droxyéthoxy)phényl)fluorène est soumis à un pro-
cessus de distillation.

5. Procédé selon la revendication 3 ou 4, dans lequel
le 9,9-bis(4-(2-hydroxyéthoxy)phényl)fluorène fon-
du est produit de telle manière que le 9,9-bis(4-(2-
hydroxyéthoxy)phényl)fluorène est chauffé à une
température dans une plage de 100 à 400 °C.
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