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(57) Abstract: The present invention relates to anovel tenofovir disoproxil aspartate compound. The aforementioned salt compound
allows minimal formation of related substances occurring with passage of time, increasing the stability of the formulation by dragtic-
ally reducing the formation of impurities during storage. Also, the need for a separate study of toxicological effects is eliminated.
Moreover, the salt compound of the present invention possesses superior physicochemical properties, with a significant improve -
ment in stability, hygroscopicity, and solubility, thereby alowing it to be used as an active ingredient along with pharmaceutically
acceptable carriers for apharmaceutical composition for the treatment of HI'V infection and chronic hepatitis B.
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Description
Title of Invention: THE NOVEL TENOFOVIR DISOPROXIL

SALT AND THE PREPARATION METHOD THEREOF
Technical Field

[1] The present invention relates to anovel salt of tenofovir disoproxil and the
preparation method thereof.

[2]

Background Art

[3] Tenofovir disoproxil fumarate (hereinafter referred to as"TDF") isacompound
whose chemical name is
9-[2-(R) -[[bis[[(isopropoxycarbonyl)oxy ]methoxy] phosphinoyl] methoxy] propyl] adeni
ne-fumaric acid (1:1). Itisaprodrug which becomes hydrolyzed upon absorption, and
it is a phosphonomethoxy nuclectide analog useful for the treatment of HIV- linfection
and chronic hepatitis B.

[4]

[5] TDF was researched and developed by Gilead Sciences and have been in use under
the brand name Viread since 2001, when it was approved for the treatment of AIDS. It
was approved for the treatment of hepatitis B by the European Medicines Agency in
April 2008 and by the U.S. Food and Drug Administration in November 2008.
Tenofovir, the active metabolite in TDF, has a similar structure and effect as adefovir
(Hepsera) but isless toxic to the kidneys. Thus, it can be used at amuch larger dosage
of 300mg, as opposed to the dosage of 10mg for adefovir, thus enabling powerful in-
hibition of the DNA of the hepatitis B virus in patients who are resistant to lamivudine
(Zeffix). Furthermore, tenofovir isaPregnancy Category B (anima studies have failed
to demonstrate arisk to the fetus) antiviral agent, as categorized by the U.S. Food and
Drug Administration.

[6]

[7] Despite such advantages, securing of aphysicochemically stable form of tenofovir
has proved to be adifficult challenge. The original developer has initiated various
studies in an attempt to overcome this problem. For example, tenofovir disoproxil
(hereinafter referred to as"TD") isknown to possess asignificant stability problem
due to the effect of moisture. A publication (Pharmaceutical Research, 2001, 18,
234-237; Pharmaceutical Research, 2000, 17, 1098-1103) reports that TD in the
presence of moisture undergoes hydrolysis to generate formaldehyde, and this
formaldehyde and the N6-amine group of the TD undergo acondensation reaction to

generate tenofovir disoproxil dimer, which isan impurity.
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[8]
[9]

[10]
[11]

[12]
[13]

[14]
[15]

[16]
[17]

Generally, for apharmaceutical drug to always demonstrate a consistent effect
requires inhibiting not only the reduction of contents of the active ingredients, but also
the increase of degradation products of the active ingredients, namely impurities or
related substances, immediately after manufacturing and during storage. Thus,
preventing inclusion of impurities within apharmaceutical drug is extremely important
for its quality control.

Looking at each country's official compendium regulations for apurity test, the
Korean Pharmacopoeia has a separate regulation for related substances under the
purity test section, while the US Pharmacopoeia has regulations for "ordinary im-
purities’, requiring total related substances to be below 2.0% unless otherwise
specified, or individually regulating related compounds and chromatographic purity
under each article of pharmaceutical drugs. Itisregulated asrelated substances in the
European Pharmacopoeia and in the UK Pharmacopoeia, while the amount isregulated
asrelated substances during apurity test in the Japanese Pharmacopoeia.

Furthermore, the International Conference on Harmonization (ICH), an international
agreement for pharmaceutical drugs, provides general descriptions about impurities in
new drug substances in Guideline Q3A and impurities in new drug products in
Guideline Q3B. Standards of impurities in pharmaceutical products are further
subdivided into and regulated asreporting thresholds, identification thresholds, and
safety qualification thresholds. The reporting thresholds call for ssmply reporting the
presence of impurities in abrief manner, and the identification thresholds require in-
vestigating the physicochemical structures of the impurities, and the safety quali-
fication thresholds require assessing the toxicological effects as well asinvestigating
the physicochemical structures of the impurities in order to provide basis for de-
termining any risks in safety due to the impurities when administered to a human body.

As shown, controlling impurities contained in pharmaceutical products is an issue of
critical importance calling forth an internationally established common agreement.

Therefore, the ability to maintain the formation of impurities in a TD-containing drug
under acertain level during storage of the drug is of great significance because it
precludes the necessity for additional investigations on physicochemical structures
and/or of toxicological research, allowing economical benefits and also reducing toxi-
cological risks caused by relevant impurities. Accordingly, the drug containing
tenofovir disoproxil must be able to keep the impurities formation rate under acertain
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[18]
[19]

[20]
[21]

[22]

[23]

[24]

[25]

[26]
[27]
[28]

level.

Gilead Sciences, the original developer of tenofovir, developed atenofovir disoproxil
fumarate compound, which is suitable for oral administration and can secure stability
of the drug by inactivating N6-amine group, inhibiting formation of and increase in the
dimer impurities (US Patent No. 5935946). International Patent No. W02010/142,761
discloses tenofovir disoproxil succinate, which isless hygroscopic than tenofovir
disoproxil fumarate and has improved solubility and stability, improving its suitability
to be manufactured in tablet form.

The present inventors put efforts into researching anovel salt that possesses similar
or better physicochemical advantages compared to the existing tenofovir disoproxil
fumarate while minimizing formation of related substances. As aresult of their
research, they developed anovel tenofovir disoproxil aspartate by utilizing aspartic
acid.

Disclosure of Invention
Technical Problem

The object of the present invention isto provide anovel tenofovir disoproxil salt
compound that possesses similar or better physicochemical advantages compared to
tenofovir disoproxil fumarate and minimize formation of related substances.

Solution to Problem

To achieve the above object, the present invention provides apharmaceuticaly ac-
ceptable compound of tenofovir disoproxil aspartate, represented by Formula 1 below,
which shows an improved physicochemical property, enabling the pharmaceutical
composition to be used effectively for the treatment of HIV-1 infection and chronic
hepatitis B.

<Formula 1>
NH,

NZ N
D 0 0
kJNI K/ov O)Lo/k HOWLOH

z O\_/o 0] NHz
= \n/ \‘/
0
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[29]
[30] Tenofovir disoproxil aspartate of the present invention exists in asalt form where

aspartic acid and tenofovir disoproxil free base are ionically bonded in a 1:1ratio.

[31]

[32] Tenofovir disoproxil aspartate according to the present invention isprepared by
reacting aspartic acid with tenofovir disoproxil free base. The reaction is schematized
in the following reaction formula 1.

[33]

[34] <Reaction formula 1>

[35] N g NH,

I o B R 0 o
5, W o oot L Y g A _Homw
O\/OE/O\I/ H Ovo\g/o\r

[36]

[37] The following isthe detailed description of the preparation method of tenofovir
disoproxil aspartate according to the present invention.

[38] Step 1) Dissolve tenofovir disoproxil free base in water;

[39] Step 2) Add aspartic acid into the solution of dissolved tenofovir disoproxil free base
from step 1, then heat and stir; and

[40] Step 3) Cool the heated and stirred solution from step 2 to room temperature or
below, and stir and crystallize to obtain tenofovir disoproxil aspartate.

[41]

[42] From these steps, tenofovir disoproxil aspartate can be prepared.

[43]

[44] Tenofovir disoproxil free base of the present invention can be prepared directly by
the known method or can be purchased, and water was used as a solvent for the
reaction.

[45]

[46] The preferred amount of aspartic acid used in the preparation method of the present
invention is 1to 3 equivalents with respect to tenofovir disoproxil free base, but itis
more preferred touse 1.1 to 1.5 equivalents. Additionally, the preferred amount of
water used as asolvent for the reaction of the present invention is5to I0Om~ for | g of
tenofovir disoproxil free base, but it is more preferred to use 10 to 50n? for |g of
tenofovir disoproxil free base.

[47]

[48] In the preparation method of the present invention, the reaction temperature for

heating and stirring isroom temperature or below the boiling point of the solvent
which is 100°C, wherein preferred temperature is40 to 60°C.
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[49]

[50] In the preparation method of the present invention, the reaction time for heating and
stirring can be modified according to the reaction temperature, but the preferred timeis
10 hours to 15 hours.

[51]

[52] In the present invention, the crystallization method refers to apublicly known crys-
tallization method. For example, cool the solution to room temperature (20 to 30°C) or
below, and then stir or leave it asitisto crystallize.

[53]

Advantageous Effects of Invention

[54] Tenofovir disoproxil aspartate according to the present invention can minimize
formation of related substances that occur with passage of time compared to tenofovir
disoproxil fumarate, thus increasing stability of the formulation asit greatly reduces
the formation of impurities during storage of the product containing the above salt
compound, and eliminating the need for conducting a separate research on toxi-
cological effect. Furthermore, the salt compound of the present invention has a
superior physicochemical property with the improved stability, hygroscopicity, and
solubility with respect to changes of pH, thus making it an effective active ingredient
for pharmaceutical compositions for the treatment of HIV- linfection and chronic
hepatitis B with a pharmaceutically acceptable carrier.

[55]

[56] Additionally, the present invention makes it possible to obtain purer tenofovir
disoproxil through the process of acid salt synthesis, even when the tenofovir
disoproxil aspartate is prepared by a simple manufacturing process.

[57]

Brief Description of Drawings

[58] Figure lisagraph showing the stability of tenofovir disoproxil fumarate, asa
control, at different pH levels.

[59] Figure 2 isagraph showing the stability of tenofovir disoproxil aspartate in ac-
cordance with the present invention, at different pH levels.

[60] Figure 3isan X-ray diffraction record of tenofovir disoproxil fumarate.

[61] Figure 4 isan X-ray diffraction record of tenofovir disoproxil aspartate.

[62] Figure 5isthe differential scanning calorimetry (DSC) spectrum of tenofovir
disoproxil fumarate.

[63] Figure 6 the differential scanning calorimetry (DSC) spectrum of tenofovir disoproxil

[64]

aspartate.
Figure 7isthe'H nuclear magnetic resonance (NMR) spectrum of tenofovir
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[65]

[66]

[67]

[68]
[69]

[70]
[71]
[72]

[73]
[74]
[75]

[76]
[77]
[78]
[79]

disoproxil fumarate.
Figure 8isthe H nuclear magnetic resonance (NMR) spectrum of tenofovir

disoproxil aspartate.

Mode for the Invention
The present invention isdescribed in detail via the following examples. However,
following examples are intended only to illustrate the present invention and do not

limit the scope of the present invention.

In the following examples, Bruker UltraShield™ 400 (400MHz) was used for H
NMR; Agilent 1200 series was used for HPLC; and Electrothermal 1A9000 and
Mettler Toledo DSC 823 for melting points. Unless otherwise stated, reagents and
solvents used were purchased from Aldrich, Sigma, and Acros.

<Reference example 1> Preparation of tenofovir disoproxil free base

Into a l,000m# reaction unit, add 50.0 g of tenofovir disoproxil fumarate (purity
98.60%, Luna Chemicals, China), 250n? of ethyl acetate, and 250n? of purified water.
Suspend and stir for 10 minutes at room temperature. Add saturated sodium bi-
carbonate solution dropwise until pH 7.0. Stir for 30 minutes and orient the solution for
10 minutes. Discard the agueous layer. Dry the organic layer with anhydrous
magnesium sulfate. Filter and concentrate. When the volume of the concentrate
reaches 125mi, the solids start to precipitate. Stop the concentration and stir at room
temperature for 2 hours. Cool the reactor to 5°C and stir for 2 hours. Upon filtering, dry
the filtercake for 2 hours at 45°C to obtain 35.0 g of the white title compound,

tenofovir disoproxil free base.

HPLC purity :99.6 1%

'H NMR (400MHz, D,0): 8.16(s, 1H), 8.05(s, 1H), 5.52-5.39(m, 3H), 5.33-5.28(m,
1H), 4.89-4.77(m, 2H), 4.34-4.30(m, 1H), 4.16-4.05(m, 2H), 3.93-3.90(m, 1H),
3.80-3.74(m, 1H), 1.27-1.21(m, 15H) ppm

Melting point : 101.5°C

<Example 1> Preparation of tenofovir disoproxil aspartate

Into a 2,000m# reaction vessel, add 50.0 g of tenofovir disoproxil free base, 750n? of
purified water, and 15.4 g of aspartic acid (L-aspartic acid; Aldrich). Heat to 46-51 °C
and stir for 2 hours. Cool to room temperature and stir for 15 hours. Filter the solution
and wash the filtercake with 50n¥, of purified water and dry it for 2 hours at 45°C to
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[80]
[81]
[82]

[83]
[84]
[85]

[86]

[87]
[88]

[89]
[90]

obtain 50.6 g of the white title compound, tenofovir disoproxil aspartate.

HPLC purity :99.68%

H NMR (400MHz, D,0): 8.30(s, 1H), 8.18(s, 1H), 5.54-5.42(m, 3H), 5.39-5.34(m,
1H), 4.91-4.83(m, 2H), 4.42-4.38(m, 1H), 4.23-4.18(m, 1H), 4.12-4.06(m, 1H),
3.95-3.92(m, 2H), 3.84-3.78(m, 1H), 2.92-2.86(m, 1H), 2.82-2.75(m, 1H),
1.28-1.24(m, 15H) ppm

Melting point : 109°C

<Experiment Example 1> Assessment of stability (acceleration, stress) with respect
to the degree of related substances formation

Stability tests for pharmaceutical products test the stability of quality with respect to
the passage of time, in order to determine the appropriate storage methods, period of
use, and other factors. After an appropriate standard is selected, predetermined tests are
performed to analyze the pharmaceutical product. Significant changes are evaluated in
order to determine appropriacy of the selected standard, and ultimately to establish the
expiration dates. Therefore, appropriate stability of adrug isone of the most critical

factors to commercial production of adrug.

Therefore, in order to test stability (acceleration, stress) with respect to the degree of
formation of related substances of tenofovir disoproxil aspartate (Example 1) in ac-
cordance with the present invention, HPLC (high-performance liquid chromatography)
method described in the U.S. Pharmacopoeia was used to analyze the results of ac-
celeration and stress stability tests performed in accordance with the ICH guidelines,
using tenofovir disoproxil fumarate (Luna Chemicals, China) ascontrol group. The
results are shown in Table 1and Table 2.

Table 1
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[Table 1
Acceleration (40T + 2T, rRH 75%t 5%)
Tenofovir disoproxil fumarate Tenofovir disoproxil aspartate
Relative
Related substances . )
duration 30 30
initial 3 days 6 days Initial 3 days 6 days
days = days days days
Tenofovir 0.14 0.006 0.005 0.009 0.012 0.019 - - - - -
Adenine 0.16 - 0.001 0.002 0.002 0.001 - - - - -
""".':7’ P .
anofovir Isoproxil 0.24 0.724 0.664 0.692 0.702 0.804}0.189 0.119,0.157 0.161 . 0.189
monoester |
. - .I o
Tenofovir disoproxi 0.80 - 0010 0021 0025 0018 - - - - -
ethyl ester : |
- | ‘ T
Tenofovir isopropy 082 |o0o082 0078 0073 0083 0083 - - - - | -
isoproxil
Tenofovir disoproxil o
1.40 0.1100.114  0.103 1 0.096 0.096]0.1330.104; 0.108 : 0.099 | 0.092
carbamate
Tenofovir dis;b:t;xil R
) 1.76 - - - - - - - - - -
dimer
[91]
[92] Table 2
[Table 2]
Stress (60t £ 2T)
. Tenofovir disoproxil fumarate Tenofovir disoproxil aspartate
Relative
Related substances . . —
duration 30 14 30
Initial 3 days:6 days Initial 3 days .6 days
days = days days days
Tenofovir 0.14 0.006 0.013 0.032 0.048 0.148 - - - - -
Adenine 046 | - - 0001 0002 0001 - - ' - - = -
Tenofovir irsfoproxil R
0.24 0.724:0.737 - 0.838 - 1.029 1.540]10.199 0.146 0.159 0.224 0.271
monoester B |
" Tenofovir disoproxil f 1 -
0.80 - 10.017 . 0.022 0.022 0.028 - - - - -
ethyl ester
" Tenofovir isopropyl | o -
. . 0.82 0.082; 0.072 , 0.071  0.072}0.079 - -] - - -
isoproxil
Tenofovir d(sbproxil
1.40 0.1101: 0.107 0.104  0.104 10175 0.133 1 0.110; 0.123 1 0.111 0.1
carbamate | ; I
Tenofovir disoproxil VM
. 1.76 - - - - - - - - - -
dimer
[93]
[94] Asseen in Table 1and Table 2 above, tenofovir disoproxil aspartate of the present

invention has demonstrated outstanding stability in acceleration and stress conditions

compared to tenofovir disoproxil fumarate. Particularly, related substances present

with tenofovir disoproxil fumarate rarely occurred with tenofovir disoproxil aspartate

of the present invention. Furthermore, formation of the main degradation product,
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[95]
[96]

[97]
[98]
[99]

[100]
[101]

[102]
[103]

[104]
[105]

[106]
[107]
[108]

tenofovir disoproxil monoester, under 60°C stress condition increases to 1.54% (in 30
days) for tenofovir disoproxil fumarate, whereas it increases to merely 0.271% for
tenofovir disoproxil aspartate, indicating alarge improvement of physicochemical
stability.

Therefore, tenofovir disoproxil aspartate in accordance with the present invention
minimizes the occurrences of related substances, allowing long-term maintenance of
high purity and outstanding storage stability.

<Experiment Example 2> Evaluation of stability with pH changes

Anoraly administered drug passes through the stomach, the duodenum, the small
intestine, and other organs before being absorbed into the body. Therefore, securing
appropriate stability with respect to pH changes until absorption into the body greatly
affects the dissolution of the drug. Therefore, itisultimately animportant factor de-
termining the efficacy of the drug.

Therefore, in order to assess the stability of the drug by differing pH as it moves
through the body, buffer solutions (pH 1.2, pH 3.2, pH 5.2, pH 7.2, pH 9.2) were
prepared. Afterward, tenofovir disoproxil aspartate of the present invention and
tenofovir disoproxil fumarate as control were each prepared in high concentration
(5mg/m#) and dissolved completely in acetonitrile and water (1/19) solution, and diluted
with buffer solutions. Each of the prepared samples was put into a40°C chamber. In
order to determine the content change by passage of time, reaction was stopped with
acetonitrile and water (1/19) solution at adifferent time interval for each of the
samples. Then, each sample was filtered with a 0.2 filter and measured via high-
performance liquid chromatography (HPLC).

The results of stability by pH change for tenofovir disoproxil aspartate and tenofovir
disoproxil fumarate are shown in Figure 1and Figure 2, respectively.

Asseen in Figure 1and Figure 2, tenofovir disoproxil aspartate in accordance with
the present invention demonstrates equal stability to that of tenofovir disoproxil
fumarate at various pH. Both are rapidly degraded in basic environments due to the
properties of the drugs (prodrugs to be hydrolyzed).

<Experiment Example 3> Assessment of hygroscopicity
Low hygroscopicity (or low water sorption) of achemical compound is avery
important property required for araw material of apharmaceutical product because it
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determines manufacturing and storage of the actual pharmaceutical product. Hygro-
scopicity of tenofovir disoproxil aspartate of the present invention was assessed.

[109]

[110] 500mg of tenofovir disoproxil aspartate was added into a glass tube for measuring
water sorption and was dried with nitrogen at 25°C for 12 hours. Afterwards, mass
change of the specimen was automatically measured at relative humidity 15, 35, 55,
75, and 95% with adevice for measuring water sorption (Hydrosorb 1000, manu-
factured by Quantachrome Instruments), and the results are shown in Table 3.
Tenofovir disoproxil fumarate was used as a control.

(1]

[117] Table 3

[Table 3]
Tenofovir disoproxil
fumarate aspartate
Initial mass 0% 0%

| Relative humriaity 15% 0.1 % 0%
~ Relative humidity 35% 0.3 % 0.04%
~ Relative humidity 55% 0.57% ‘ 0.06% B

Relative humidity 75% 0.8 % 0.08%

Relative humidity 95% 14 % 0.2%

[113]

[114] Under the pharmaceutical ingredient guidelines of the Korea Food & Drug Admin-
istration, tenofovir disoproxil fumarate is managed and controlled to a moisture level
of 1.0% or below. Asseen from Table 3, tenofovir disoproxil fumarate of the control
group tended to rapidly absorb moisture from the air with increasing relative humidity,
demonstrating unfavorable water sorption property.

[115]

[116] On the other hand, tenofovir disoproxil aspartate in accordance with the present
invention demonstrated extremely low absorption of 0.2% or below throughout the
entire range of the experiment, indicating its ability to be safely stored even upon
exposure to moisture in the air.

[117]

[118] Therefore, tenofovir disoproxil aspartate of the present invention demonstrates

superior non-hygroscopicity, which enables outstanding storage stability allowing
long-term storage and easier commercialization.
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[119]
[120]
[121]

[122]
[123]

[124]
[125]

[126]
[127]

[128]
[129]

[130]
[131]
[132]

<Experiment Example 4> Assessment of solubility

Solubility isavery important property of adrug. Many drugs with outstanding
efficacy fail to undergo product development because of low solubility. In other words,
reduced solubility induces precipitation, which leads to reduced oral absorption.
Therefore, securing appropriate solubility isessential to commerciaization of adrug.

Solubility of tenofovir disoproxil aspartate of the present invention was assessed and
isshown in Table 4. Tenofovir disoproxil fumarate was used as control.

50mg of tenofovir disoproxil aspartate was added to water and pH 1.2, pH 4.0, pH 6.8
solutions each, and shaken at 150 rpm at 25°C for 3 days. Three days later, each
sample was filtered with a0.45/m filter and diluted with acetonitrile and water (1/19)
solution. The product was analyzed with high-performance liquid chromatography
(HPLC) and was quantified.

Table 4
[Table 4]
Tenofovir disoproxil
Medium
fumarate (mg/mL) aspartate (mg/mL)
Distilled Water 6.3 ‘ 11.2
pH 1.2 35.1 29.4
pH 4.0 4.7 8.8
 pH 68 6.6 4.1

As seen from Table 4 above, tenofovir disoproxil aspartate of the present invention
demonstrated equivalent or superior solubility to commercially available tenofovir
disoproxil fumarate, particularly at pH 4.0 (representative of duodenum, the main ab-
sorption site of the drug) where the aspartate was almost as twice as soluble asthe
fumarate, indicating amajor improvement of the physicochemical properties of the
drug and thus advantages in absorption and dissolution of the drug.

<Experiment Example 5> Polymorphism (XRD)
X-ray powder diffraction pattern isaunique property of each drug and isused ex-
tensively inidentifying crystals and hydrates. Assuch, X-ray powder diffraction
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[133]
[134]

[135]
[136]

[137]
[138]
[139]

[140]
[141]

pattern was determined for tenofovir disoproxil aspartate and commercialy available
tenofovir disoproxil fumarate.

X-ray powder patterns of the aforementioned two substances were measured with D8
Advance X-ray diffractometer and Evaluation software system interface manufactured
by Bruker AXS GmbH, at scanning rate of 0.020°2 Oper minute. They were scanned at
3 and 40° 20by exposing them to X-ray generator operating at 40kV and 40mA using
standard line copper X-ray tube (Siemens) equipped with unidimensional semi-
conductor X-ray detector using silicon strips. The weighted average of X-ray
wavelength used in calculation is Cu-Kal.541838A.°

The results of tenofovir disoproxil fumarate was similar to the data disclosed in a
U.S. patent (U.S. Patent No. 5935946), with characteristic X-ray powder diffraction
peaks at 4.9°, 10.2°, 10.8°, 18.2°, 21.9°, 24.0°, 25.0°, 25.4°, 27.9°, 30.1° and 30.5°. On
the other hand, tenofovir disoproxil aspartate showed characteristic X-ray powder
diffraction peaks at 7.4°, 13.0°, 14.5°, 18.2°, 19.2°, 19.4°, 19.9°, 20.9°, 22.9°, 26.7°,
27.1° and 28.1°, confirming that the two are in fact different materials.

<Experiment Example 6> Differential scanning calorimetry (DSC)

Differential scanning calorimetry isanother commonly used method of determining
the properties of adrug. Assuch, thermal analysis was carried out for tenofovir
disoproxil aspartate of the present invention and tenofovir disoproxil fumarate. This
thermal analysis was obtained in nitrogen atmosphere at a scanning rate of 5°C per
minute. Calorie scanning was done using adifferential scanning calorimeter (Mettler
Toledo; DSC 823€). The amount of specimen used was 3.0mg. As expected, the onset
peaks and characteristic peaks of the two compounds differed, asshown in Table 5.

Table 5
[Table 5]

Onset Peak

Tenofovir disoproxil fumarate 117.7X2 119.3t

Tenofovir disoproxil aspartate 1071 C 109.1 %
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Claims

Tenofovir disoproxil aspartate of the following Chemical Formula 1:
<Chemical Formula 1>

NH,

> 0

N K/o\/ O)J\O/l\ w/\l/U\
0\/0 o)
TT

The tenofovir disoproxil aspartate of Claim 1, wherein the compound

i

of Chemical Formula lisacrystalline solid.

The tenofovir disoproxil aspartate of Claim 1, having an X-ray powder
diffraction spectrum using Cu-Ka radiation comprising peaks at 2 ©
angle values of 7.4°, 13.0°, 14.5°, 18.2°, 19.2°, 19.4°, 19.9°, 20.9°,
22.9°, 26.7°, 27.1° and 28.1°

A preparation method of tenofovir disoproxil aspartate comprising the
steps of:

1) Dissolving the tenofovir disoproxil free base in water;

2) Adding aspartic acid into the solution of dissolved tenofovir
disoproxil free base from step 1, followed by heating and stirring; and
3) Cooling the heated and stirred solution from step 2 to room tem-
perature or below, followed by stirring and crystallization to obtain
tenofovir disoproxil aspartate.

The preparation method of Claim 4, wherein 1-3 equivaent(s) of
aspartic acid isused per tenofovir disoproxil free base.

The preparation method of Claim 5, wherein 1.1-1.5 equivaent(s) of
aspartic acid isused per tenofovir disoproxil free base.
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