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ABSTRACT 

The instant invention describes a method for crystallizing 
(-)-6-chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4- 
dihydro-2H-3,1-benzoxazin-2-one from a solvent and anti 
Solvent Solvent System and producing the crystalline prod 
uct. The desired final crystal form, Form I, can be produced 
when using methanol or ethanol. Form II is isolated from 
2-propanol and can be converted to the desired crystal form 
at low drying temperatures, Such as between about a tem 
perature of 40° C. and 50° C. 
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CRYSTAL FORMS OF 
(-)-6-CHLORO-4-CYCLOPROPYLETHYN 
YL-4-TRIFLUOROMETHYL-1,4-DIHYDRO 

-2H-3,1-BENZOXAZIN-2-ONE 

BACKGROUND OF THE INVENTION 

0001. The synthesis of the reverse transcriptase inhibitor 
(RTI), (-)-6-chloro-4-cyclopropylethynyl-4-trifluorom 
ethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one, also known as 
DMP-266 has been described in U.S. Pat. No. 5,519,021 
issued on May 21, 1996 and the corresponding PCT Inter 
national Patent Application WO95/20389, which published 
on Aug. 3, 1995. Additionally, the asymmetric synthesis of 
an enantiomeric benzoxazinone by a highly enantioSelective 
acetylide addition and cyclization Sequence has been 
described by Thompson, et al., Tetrahedron Letters 1995, 36, 
937-940, as well as the PCT publication, WO 96/37457, 
which published on Nov. 28, 1996. 

0002 The compound was previously crystallized from a 
heptane-tetrahydrofuran (THF) solvent system. The crystal 
lization procedure required the use of high temperatures 
(about 90° C) to dissolve the final product. Crystals formed 
by nucleation during the cooling process. The crystals which 
were produced were Form II and are converted to the desired 
Form I while drying under vacuum at 90° C. This crystal 
lization provided minimal purification and produced mate 
rial with inconsistent physical properties. The final product 
slurry was extremely difficult to mix and handle due to its 
high Viscosity and heterogeneous nature. 

0003. The instant invention describes a method for crys 
tallizing (-)-6-chloro-4-cyclopropylethynyl-4-trifluorom 
ethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one from a solvent 
and anti-Solvent Solvent System and producing the crystal 
line product. The desired final crystal form, Form I, can be 
produced when using methanol or ethanol. Form I is isolated 
from 2-propanol and can be converted to the desired crystal 
form at low drying temperatures, as low at 40 C. 

SUMMARY OF THE INVENTION 

0004. A process for the Crystallization of a compound of 
the structural formula 

0005 comprising the use of a solvent to effect the dis 
solution of the compound followed by the addition of an 
anti-Solvent to initiate the crystallization. 
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BRIEF DESCRIPTION OF THE FIGURES 

0006 FIG. 1. 

0007 Flowsheet of the controlled anti-solvent addition 
crystallization method. 

0008 FIG. 2. 

0009 Flowsheet of the heel crystallization method. 

O010 FIG. 3. 

0011 X-ray powder diffraction pattern for Form I of 
(-)-6-chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4- 
dihydro-2H-3,1-benzoxazin-2-one. 

0012 FIG. 4. 

0013 X-ray powder diffraction pattern for Form II of 
(-)-6-chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4- 
dihydro-2H-3,1-benzoxazin-2-one. 

0014 FIG. 5. 

0.015 X-ray powder diffraction pattern for Form III of 
(-)-6-chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4- 
dihydro-2H-3,1-benzoxazin-2-one. 

0016 FIG. 6. 

0017 DSC curve for Form III of (-)-6-chloro-4-cyclo 
propylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-ben 
ZOxazin-2-one. 

0018 FIG. 7. 

0019 TG analysis for Form III of (-)-6-chloro-4-cyclo 
propylethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-ben 
ZOxazin-2-one. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0020. A process for the crystallization of a compound of 
the structural formula 

0021 comprising the use of a solvent to effect the dis 
solution of the compound, followed by the addition of an 
anti-Solvent to initiate crystallization. 

0022. A process for the crystallization of a compound of 
the structural formula 
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0023 comprising the steps of: 

0024 (1) dissolving the compound in a solvent in a 
ratio of about 3.0 ml to about 10.0 ul of solvent to 1 
gram of the compound; 

0025 (2) filtering the solution of the compound to 
remove any particulate matter; 

0026 (3) adding the anti-solvent to the stirring solu 
tion at room temperature over a period of about 30 
minutes to about an hour to reach the Saturation point 
of the Solution containing the compound; 

0027 (4) adding to the solution a solid seed charge 
of the compound in the amount of about 2 to about 
10 percent by weight to form a slurry; 

0028 (5) milling the slurry to reduce the thickness 
of the slurry; 

0029 (6) adding the remaining water to reach the 
desired solvent composition of about 30% to about 
50% and milling the slurry as needed during the 
addition; 

0030) (7) slowly cooling the slurry to about 5° C. to 
about 20° C.; 

0031 (8) aging for about 2 to about 16 hours until 
the Supernatant concentration reaches equilibrium; 

0032 (9) milling the slurry, as needed, to reduce the 
thickness of the slurry; 

0033 (10) filtering the milled slurry to isolate a wet 
cake of the crystalline compound; 

0034 (11) washing the wetcake once with about 1 to 
about 2 bed volumes of the final crystallization 
Solvent composition and then twice with water using 
about 5-10 ml water per gram of compound; and 

0035 (12) drying the washed wetcake at about 40° 
C. to about 90° C. under vacuum for about 1 hour to 
about 3 days, or until the loSS on dryneSS is less than 
0.5 weight percent. 

0.036 The controlled anti-solvent crystallization process 
as recited above wherein the Solvent is defined as alcohol, 
wherein alcohol is a Straight or branched chain (C-C)- 
alkanol. A preferred embodiment of the solvents useful in 
the-controlled anti-Solvent crystallization process is (C- 
C)-alkanol, Such as, methanol, ethanol, and 2-propanol. 
The preferred alcohol is 2-propanol. 
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0037. The preferred alcohol is 2-propanol for reasons 
relating to obtaining consistent crystal forms. Although 
methanol and ethanol Solvent Systems have been shown to 
be capable of producing the desired Form I crystal Structure, 
a slight contamination of Form III crystals in a crystalliza 
tion slurry in these Systems can convert the entire Slurry to 
containing exclusively Form III crystals, which are rela 
tively difficult to convert to the desired Form Istructure. Any 
known crystal Structure of this compound placed in an about 
25% to 35% (v/v) 2-propanol-water solvent system has been 
shown to quickly convert to the Form II crystal Structure, 
which can readily convert to the desired Form I crystal 
Structure during drying. 

0038. The anti-solvent as recited above is defined as a 
solvent in which the compound has limited solubility. In the 
instant process, the preferred anti-Solvent is water. 
0039 The temperature of the solution during the anti 
solvent addition (Step 3) was about 20° C. to about 25 C. 
The temperature of the slurry being about 5 C. to about 20 
C., and preferrably at about 10 C. 
0040. The temperature used during the drying of the 
washed wetcake (Step 12) is about 40° C. to about 90° C., 
and preferrably about 40° C. to about 60° C. 
0041) The solvent system (solvent plus anti-solvent) used 
ranged from about 30% to about 50% solvent volume to 
anti-solvent volume (v/v) ratio. The total volume of the 
solvent system ranging from about 12 to about 20 ml of the 
Solvent System per gram of the compound. The Solvent 
volume to anti-solvent volume ratio for selected Solvent 
Systems is as follows: 1) an ethanol-water Solvent System is 
about 30% to about 40% ethanol to water V/v ratio; 2) a 
methanol-water solvent system is about 40% to about 50% 
methanol to water V/V ratio; and 3) an 2-propanol-water 
solvent system is about 25% to about 35% 2-propanol to 
water V/V ratio. The perferred Solvent System is 2-propanol 
water used in about a 30% volume to volume ratio and a total 
solvent system volume of about 15 ml per gram of the 
compound. 

0042 A process for the crystallization of a compound of 
the structural formula 

0043) 
0044) (1) mixing about 10% to about 20% by weight 
of the final amount of (-)-6-chloro-4-cyclopropyl 
ethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-ben 
Zoxazin-2-one in the desired V/v ratio of Solvent to 
anti-solvent at about 20° C. to form the heel or 
retaining a final slurry from a previous batch; 

comprising the Steps of: 
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0045 (2) adding the solution of solvent and (-)-6- 
chloro-4-cyclopropylethynyl-4-trifluoromethyl-1,4- 
dihydro-2H-3, 1-benzoxazin-2-one, and anti-Solvent 
to the heel Simultaneuosly at constant rates over 
about 6 hours maintaining the V/v ratio of solvent to 
anti-Solvent; 

0046 (3) milling the slurry during the addition to 
reduce the thickness of the Slurry; 

0047 (4) cooling the slurry to about 10° C. over 
about 3 hours and aging Slurry until the Supernatant 
concentration reaches equilibrium; 

0048 (5) filtering the milled slurry to isolate a wet 
cake of the crystalline compound; 

0049 (6) washing the wetcake once with about 1 to 
about 2 bed volumes of the final crystallization 
Solvent composition and then twice with water using 
about S ml to about 10 ml water per gram of 
compound; and 

0050 (7) drying the washed wetcake at about 40° C. 
to about 90° C. under vacuum for about 1 hour to 
about 3 days, or until the loSS on dryneSS is less then 
0.5 weight percent. 

0051. The heel crystallization process as recited above 
wherein the solvent is defined as acetonitrile, dimethyl 
acetamide, dimethyl formamide or alcohol. A preferred 
embodiment of the solvents useful in the controlled anti 
Solvent crystallization process is alcohol, wherein alcohol is 
defined as (C-C)-alkanol, Such as, methanol, ethanol, and 
2-propanol. The preferred alcohol is 2-propanol. 
0.052 The anti-solvent as recited above is defined as a 
solvent in which the compound has limited solubility. In the 
heel crystallization process the preferred anti-Solvent is 
Water. 

0053. The process as recited above wherein the tempera 
ture of the Solution during the anti-Solvent addition is about 
5 C. to about 20° C. 

0.054 The temperature used during the drying of the 
washed wetcake is about 40 C. to about 90° C., and 
preferrably about 40° C. to about 60° C. 
0055 The solvent system (solvent plus anti-solvent) used 
ranges from about 30% to about 50% solvent volume to 
anti-solvent volume (v/v) ratio. The total volume of the 
solvent system ranging from about 12 to about 20 ml of the 
Solvent System per gram of the compound. The Solvent to 
anti-solvent volume to volume ratio for selected Solvent 
Systems is as follows: 1) an ethanol-water Solvent System is 
about 30% to about 40% ethanol to water V/v ratio; 2) a 
methanol-water solvent system is about 40% to about 50% 
methanol to water V/V ratio; and 3) an 2-propanol-water 
solvent system is about 25% to about 35% 2-propanol to 
water V/V ratio. The perferred Solvent System is 2-propanol 
water used in about a 30% volume to volume ratio and a total 
solvent system volume of about 15 ml per gram of the 
compound. 

0056 FIGS. 3, 4 and 5 are the X-ray powder diffraction 
(XRPD) patterns for Forms I, II and III, respectively. These 
XRPD patterns were recorded using an automated X-ray 
diffractometer APD 3720 with copper Kalpha radiation. The 
crystal forms I and II of (-)-6-chloro-4-cyclopropylethynyl 
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4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one 
which are characterized by the noted X-ray powder diffrac 
tion patterns have the following key diffraction peaks (2E)) 
with intensities (I/I %) of 10 or greater: lax? 

Form. I Form II Form III 

6.08OO 3.6375 7.2150 
6.3900 6.3325 10.9675 
10.3950 11.0725 13.7275 
10.9875 12.7750 1453.25 
12.285O 13.3275 16.7275 
13.1900 14.2925 19.0675 
14.17OO 16.1200 19.65SO 
15.1925 16.8975 20.8250 
16.90OO 18.5O25 21.745O 
18.4375 19.1975 22.2825 
19.2275 19.6O25 22.8475 
2O.O925 20.665O 23.1750 
21.2100 21.325O 23.885O 
22.36OO 22.61SO 24.4900 
23.0725 23.1775 24.9075 
24.890O 24.4O75 25.82OO 
25.9500 24.96SO 27.03.25 
26.3575 26.O100 27.6050 
27.2550 26.8550 29.2975 
28.1150 27.6400 30.26OO 
28.5850 28.3675 30.73OO 
29.1325 29.1725 31.3125 
29.5625 29.6325 33.3975 
30.6850 30.56SO 38.4325 
32.3725 31.8950 39.21OO 
38.3125 33.8225 

0057 Additionally, these crystal forms are characterized 
by peaks with varying D-Spacings. Form I is characterized 
by peaks with D-spacings of 14.5, 8.5, 8.0, 7.2, 6.7, 6.2, 5.2, 
4.6, 4.4, 4.2, and 3.6 angStroms. Form II is characterized by 
peaks with D-spacings of 24.3, 13.9, 8.0, 6.9, 6.6, 5.5, 4.6, 
4.5, 4.3, 4.2, 3.9, 3.6, 3.4, 3.3, and 3.2 angstroms. Form III 
is characterized by peaks with D-spacings of 12.2, 8.1, 6.4, 
6.1, 4.7, 4.3, 4.1, 4.0, 3.9, 3.8, 3.7, 3.6, 3.3, 3.2, and 3.0 
angStroms. 
0058. Thermogravimetric analysis results of Form El 
(FIG. 7) indicated there was no significant weight loss 
observed from 43 C. to about 137° C. This result is 
indicative of an anhydrous or unsolvated crystal form. 
0059) The differential scanning calorimetry (DSC) results 
obtained for Form III show an endotherm with an extrapo 
lated onset temperature of 117 C., a peak temperature of 
118 C., and an enthalpy of 34 J/g, this is followed by an 
exotherm with a peak temperature of 120° C. and an 
enthalpy of 23J/g. A Second endotherm with an extrapolated 
onset temperature of 138 C., a peak temperature of 139 C., 
and an enthalpy of 55 J/g is also observed. The first 
endotherm is associated with the melting of Form III, which 
Subsequently crystallizes to Form I during the exothermic 
event. The Second endothermic event is associated with the 
melting of Form I. 
0060 A process for isolating (-)-6-chloro-4-cyclopropy 
lethynyl-4-trifluoromethyl-1,4-dihydro-2H-3,1-benzoxazin 
2-one, the final product from Solutions containing an organic 
Solvent-and water has been developed. In this process water 
Serves as an anti-Solvent to produce a. Solid product from 
material dissolved in organic Solvent. The final Solvent 
composition is chosen to balance yield loSS, purification, and 
Slurry handling properties. 
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0061 For methanol solvent systems about 40% to about 
50% volume to volume (v/v) solvent to anti-solvent (water) 
has been present in the final slurry. Ethanol Solvent Systems 
have contained about 30% to about 40% w/v Solvent to 
anti-Solvent, and 2-propanol Solvent Systems have used 
about 25% to about 35% (v/v) solvent to anti-solvent. The 
total amount of liquid (alcohol and water) ranges from 12-20 
ml/(g Solid). The crystallizations are typically performed 
between 20-25 C., and some slurries have been cooled to 
5-10 C. before being filtered. Following the filtration, the 
wetcake is washed with approximately one bed volume (the 
approximate Volume of the wetcake) of the final crystalli 
Zation Solvent composition. The Wetcake is then washed 
with at least 2 bed volumes of deionized (DI) water. 
0062) The rate at which the product is precipitated is 
controlled by either slowly adding the water to a Saturated 
System following a Seed charge (anti-Solvent addition) or 
Simultaneously adding the product in alcohol and water at 
controlled rates to an existing product slurry (heel crystal 
lization). 
0063 For the anti-solvent process (FIG. 1), enough water 
is first added to the organic Solvent Solution containing the 
product over 0.5-2 hours to saturate the system in final 
product. A Solid charge of final product is then added to the 
system as seed (2-10% of the initial amount of product). The 
seed should be Form I (the crystal form associated with dry 
final product) for ethanol and methanol Systems, and Form 
II seed (the crystal form generated from a THF/heptane 
crystallization) is used for 2-propanol Systems. The resultant 
slurry is aged for 0.5-2 hours to establish a seed bed. The 
remaining water is then added over 2-4 hours in a controlled 
manner. The slurry is then aged for 2-20 hours and cooled to 
the desired final temperature during the age, allowing the 
Supernatant to reach equilibrium. 

0064. For the heel process (FIG.2), a slurry at the desired 
final Solvent composition is mixed while adding the product 
dissolved in alcohol and water at controlled relative rates to 
maintain a constant Solvent ratio. The slurry (the crystalline 
compound in the final desired Solvent System) is often 
10-20% of the product from a prior run. The total charge is 
typically performed over 4-6 hours at-20-25 C. The slurry 
is then aged for Several hours at the desired final temperature 
before being filtered to allow the Supernatant to reach 
equilibrium. Following the filtration, the wetcake is washed 
with approximately one bed Volume of a clean alcohol/water 
mixture matching the final crystallization conditions. The 
wetcake is then washed with at least 2 bed volumes of DI 
Water. 

0065. Further control of the crystal size and slurry vis 
cosity is achieved by using a wet-mill on Slurries with 
excessively long particles and/or extremely thick consisten 
cies. The product typically forms rod shaped crystals which 
grow much faster in the axial direction than the radial 
direction. It is understood that the reference to thickness 
will refer to the crystal size and consistency of the Slurry. 
The mill has been shown to reduce the length of the long 
crystals and produce a thin slurry from a thick Slurry which 
contains many agglomerates of crystals. On the laboratory 
Scale, the entire Slurry can be milled batch-wise when 
desired. At larger Scales, the wet-mill can be used on a 
recycle loop circulating around the crystallization vessel. An 
in-line particle size measurement and Viscosity measure 
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ments could be coordinated to control the mill. Varying the 
temperature of the slurry through a range of 5 C. to 50° C. 
cycles has also been shown to be a useful way of modifying 
the crystal size and shape. 
0066. The solvents useful in this method include alcohol, 
acetonitrile (heel process only), dimethyl formamide (heel 
process only), and dimethyl acetamide (heel process only). 
The preferred solvent is an alcohol selected form methanol, 
ethanol or 2-propanol. 
0067. This crystallization process is advantageous over 
the prior method. The instant method allows one to isolate 
a crystalline product with consistent physical properties 
namely the ability to produce the desired crystal form of the 
product or convert to Form I with mild drying conditions 
(heating to about 40 to 60° C.). The alcohol-water crystal 
lizations have also been shown to reject Some impurities 
carried forward from the chemical synthesis. The final 
product slurry is leSS Viscous and more homogenous with the 
instant proceSS and is thus easier to mix and handle. 
0068 The following examples are meant to be illustrative 
of the present invention. These examples are presented to 
exemplify the invention and are not to be construed as 
limiting the Scope of the invention. 

EXAMPLE 1. 

0069 Controlled Anti-Solvent Addition Crystallization 
Process 

0070 400 g of DMP-266 starting material is dissolved in 
2.400 L of ethanol. See FIG. 1. The Solution is filtered to 
remove extraneous matter. 2.088 L of deionized (DI) water 
is added to the solution over 30 to 60 minutes. 20 g of 
DMP-266 seed is added to the solution. The seedbed is aged 
for 1 hour. The use of Intermig agitators is preferred to mix 
the slurry. If required (by the presence of extremely long 
crystals or a thick slurry), the slurry is wet-milled for 15-60 
seconds. 1.512 L of DI water is added to the slurry over 4 
to 6 hours. If required (by the presence of extremely long 
crystals or a thick slurry), the slurry is wet-milled for 15 to 
about 60 Seconds during the addition. The Slurry is aged for 
1 to 3 hours before being cooled to 10° C. over 3 hours. The 
Slurry is aged for 2 to 16 hours until the product concen 
tration in the Supernatant remains constant. The slurry is 
filtered to isolate a crystalline wet cake. The wet cake is 
washed with 1 to 2 bed volumes of 40% ethanol in water and 
then twice with 2 L of DI water each. The washed wet cake 
is dried under vacuum at 50 C. 

EXAMPLE 2 

0071. Semi-Continuous Heel Crystallization Process 
0072) 400 g of DMP-266 starting material is dissolved in 
2.400 L of ethanol. See FIG. 2. Aheel slurry is produced by 
mixing 20 g of DMP-266 in 0.3 L of 40% (v/v) ethanol in 
water. The dissolved batch and 3.6 L of DI water are 
Simultaneously charged to the heel Slurry at constant rates 
over 6 hours to maintain a constant Solvent composition in 
the crystallizer. Use of Intermig agitators during the crys 
tallization is preferred. During this addition the slurry is 
wet-milled when the crystal lengths become excessively 
long or the Slurry becomes too thick. The Slurry is cooled to 
about 10 C. over 3 hours. The slurry is aged for 2 to 16 
hours until the product concentration in the Supernatant 
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remains constant. The slurry is filtered to isolate a crystalline 
wet cake. The wet cake is washed with 1 to 2 bed volumes 
of 40% ethanol in water and then twice with 2 L of DI water 
each. The washed wet cake is dried under vacuum-at 50 C. 

EXAMPLES 3-8 

0.073 Following the crystallization procedures described 
in Examples 1 and 2 above using the Solvents noted in the 
table below in the amounts recited DMP-266 can be crys 
tallized. 

ml solvent per ml H2O per g. Anti-solvent 
Ex #: Solvent g. DMP-266: DMP-266* Process 

EX. 3: Acetonitrile 3.6-8.0 7.2-14 
EX. 4: Dimethyl acetamide 3.6-8.0 7.2-14 
EX. 5: Dimethyl formamide 3.6-8.0 7.2-14 
EX. 6: Ethanol 3.6-8.0 7.2-14 X 
EX. 7: Methanol 4.8-10 5.4-12 X 
EX. 8: 2-Propanol 3.0-7.O 7.8-15 X 
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composition in the crystallizer. Use of Intermig agitators 
during the crystallization is preferred. During this addition 
the slurry is wet-milled when the crystal lengths become 
excessively long or the slurry. becomes too thick. The slurry 
is aged for 2 to 16 hours until the product concentration in 
the Supernatant remains constant. The slurry is filtered to 
isolate a crystalline wet cake. The wet cake is washed with 
1 to 2 bed volumes of 30% 2-propanol in water and then 
twice with 1 bed volume of DI water each. The washed wet 
cake is dried under vacuum at 50 C. 

Heel 
Process 

*The sum of the amounts of solvent and water should be at least 12 ml/g. The currently 
preferred concentration is 15 ml/g. 
- method did not work. 
X method worked. 

EXAMPLE 9 

0074) Crystallization of DMP-266 from 30% 2-Propanol 
in Water using a ratio of 15 ml solvent per gram DMP-266 
Using Controlled Anti-Solvent Addition on a 400 g Scale 
0075 400 g of DMP-266 starting material is dissolved in 
1.8 L of 2-propanol. The solution is filtered to remove 
extraneous matter. 1.95 L of deionized (DI) water is added 
to the solution over 30 to 60 minutes. 10 g. to 20 g. of 
DMP-266 seed (Form II wetcake) is added to the solution. 
The seed bed is aged for 1 hour. The use of-Intermig 
agitators is preferred to mix the slurry. If required (by the 
presence of extremely long crystals or a thick Slurry), the 
slurry is wet-milled for 15-60 seconds. 2.25 L of DI water 
is added to the slurry over 4 to 6 hours. If required (by the 
presence of extremely long crystals or a thick Slurry), the 
slurry is wet-milled for 15-60 seconds during the addition. 
The slurry is aged for 2 to 16 hours until the product 
concentration in the Supernatant remains constant. The 
slurry is filtered to isolate a crystalline wet cake. The wet 
cake is washed with 1 to 2 bed volumes of 30% 2-propanol 
in water and then twice with 1 bed volume of DI water each. 
The washed wet cake is dried under vacuum at 50 C. 

EXAMPLE 10 

0076) Crystallization of DMP-266 from 30% 2-Propanol 
in Water using a ratio of 15 ml solvent per gram DMP-266 
Using a Semi-Continuous Process on a 400 g Scale 
0077 400 g of DMP-266 starting material is dissolved in 
1.8 L of 2-propanol. A heel Slurry is produced by mixing 20 
g. of Form II DMP-266 in 0.3 L of 30% (v/v) 2-propanol in 
water or retaining part of a slurry from a previous crystal 
lization in the crystallizer. The dissolved batch and 4.2 L of 
DI water are simultaneously charged to the heel slurry at 
constant rates over 6 hours to maintain a constant Solvent 

What is claimed is: 

1. A proceSS for the crystallization of a compound of the 
Structural formula 

comprising the use of a Solvent to effect the dissolution of 
the compound followed by the addition of an anti-solvent to 
initiate crystallization. 

2. A process for the crystallization of a compound of the 
Structural formula 
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comprising the Steps of: 
(1) dissolving the compound in a Solvent in a ratio of 

about 3.0 ml to about 10.0 ml of solvent to 1 gram of 
the compound; 

(2) filtering the Solution of the compound to remove any 
particulate matter; 

(3) adding the anti-Solvent to the stirring Solution at room 
temperature over a period of about 30 minutes to about 
an hour to reach the Saturation point of the Solution 
containing. the compound; 

(4) adding to the Solution a Solid Seed charge of the 
compound in the amount of About 2 to about 10 percent 
by weight to form a slurry; 

(5) milling the slurry to reduce the thickness of the slurry; 
(6) adding the remaining water to reach the desired 

Solvent composition of about 30% to about 50% and 
milling the slurry as needed during the addition; 

(7) slowly cooling the slurry to about 5 C. to about 20° 
C.; 

(8) aging for about 2 to about 16 hours until the Super 
natant concentration reaches equilibrium; 

(9) milling the slurry, as needed, to reduce the thickness 
of the slurry; 

(10) filtering the milled slurry to isolate a wet cake of the 
crystalline compound; 

(11) washing the wetcake once with about Ito about 2 bed 
Volumes of the final crystallization Solvent composition 
and then twice with water using about 5-10 ml water 
per gram of compound; and 

(12) drying the washed wetcake at about 40° C. to about 
90° C. under vacuum for about 1 hour to about 3 days, 
or until the loss on dryness is less than 0.5 weight 
percent. 

3. The process as recited in claim 2 wherein the solvent is 
defined as (C-C)-alcohol. 

4. The process as recited in claim 3 wherein the anti 
Solvent is defined as water. 

5. The proceSS as recited in claim 2 wherein the tempera 
ture during the anti-solvent addition (Step 3) is about 20° C. 
to about 25 C. 

6. The process as recited in claim 2 wherein the tempera 
ture used during the drying of the washed wetcake (Step 12) 
is about 40 C. to about 60° C. 

7. The process as recited in claim 4 wherein the solvent 
volume to anti-solvent volume ratio used is about 30% to 
about 50%. 

8. The process as recited in claim 7 wherein the (C-C)- 
alcohol is Selected from methanol, ethanol and 2-propanol. 

9. The process as recited in claim 8 wherein the (C-C)- 
alcohol is 2-propanol. 

10. The process as recited in claim 9 wherein the total 
Solvent System Volume per gram of compound is about 12 
ml/gm to about 20 ml/gm of about a 30% to about a 40% 
ethanol to water Solvent to anti-solvent volume to volume 
ratio. 

11. The process as recited in claim 7 wherein the total 
Solvent System Volume per gram of compound is about 12 
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ml/gm to about 20 ml/gm of about 40% to about 50% 
methanol to water Solvent to anti-solvent volume to volume 
ratio. 

12. The process as recited in claim 7 wherein the total 
Solvent System Volume per gram of compound is about 12 
ml/gm to about 20 ml/gm of about 25% to about 35% 
2-propanol to water Solvent to anti-Solvent volume to Vol 
ume ratio. 

13. The process as recited in claim 11 wherein the total 
Solvent System Volume per gram of compound is about 15 
ml/gm of about 30%. 2-propanol to water solvent to anti 
Solvent volume to volume ratio. 

14. A process for the crystallization of a compound of the 
Structural formula 

comprising the Steps of: 
(1) mixing about 10% to about 20% by weight of the final 

amount of (-)-6-chloro-4-cyclopropylethynyl-4-trif 
luoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one in 
the desired V/v ratio of Solvent to anti-solvent at about 
20° C. to form the heel; 

(2) adding the Solution of Solvent and (-)-6-chloro-4- 
cyclopropylethynyl-4-trifluoromethyl-1,4-dihydro-2H 
3, 1-benzoxazin-2-one, and anti-Solvent to the heel 
Simultaneuosly at constant rates over about 6 hours 
maintaining the V/V ratio of Solvent to anti-Solvent; 

(3) milling the slurry during the addition to reduce the 
thickness of the Slurry; 

(4) cooling the slurry to about 10° C. over about 3 hours 
and aging Slurry until the Supernatant concentration 
reaches equilibrium; 

(5) filtering the milled slurry to isolate a wet cake of the 
crystalline compound; 

(6) washing the wetcake once with about 1 to about 2 bed 
Volumes of the final crystallization Solvent composition 
and then twice with water using about 5 ml to about 10 
ml water per gram of compound; and 

(7) drying the washed wetcake at about 40° C. to about 
90° C. under vacuum for about 1 hour to about 3 days, 
or until the loss on dryness is less then 0.5 weight 
percent. 

15. The process as recited in claim 14 wherein solvent is 
defined as acetonitrile, dimethyl acetamide, dimethyl for 
mamide or alcohol. 

16. The process as recited in claim 15 wherein the 
anti-Solvent is defined as water. 

17. The process as recited in claim 16 wherein the alcohol 
Solvent is defined as (C-C)-alcohol. 
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18. The process as recited in claim 14 wherein the 
temperature of the Solution during the compound-Solvent 
solution/anti-solvent addition (Step 2) is about 5°C. to about 
20° C. 

19. The process as recited in claim 14 wherein the 
temperature used during the drying of the washed wetcake 
(Step 7) is about 40° C. to about 60° C. 

20. The process as recited in claim 17 wherein the alcohol 
to anti-solvent volume to volume ratio used is about 30% to 
about 50%. 

21. The process as recited in claim 20 wherein the alcohol 
Solvent is Selected from methanol, ethanol and 2-propanol. 

22. The process as recited in claim 21 wherein the 7 
Solvent is 2-propanol. 

23. The process as recited in claim 21 wherein the total 
Solvent System Volume per gram of compound is about 12 
ml/gm to about 20 ml/gm of about a 30% to about a 40% 
ethanol to water Solvent to anti-solvent volume to volume 
ratio. 

24. The process as recited in claim 21 wherein the total 
Solvent System Volume per gram of compound is about 12 
ml/gm to about 20 ml/gm of about 40% to about 50% 
methanol to water Solvent to anti-solvent volume to volume 
ratio. 

25. The process as recited in claim 22 wherein the total 
Solvent System Volume per gram of compound is about 12 
ml/gm to about 20 ml/gm of about 25% to about 35% 
2-propanol to water Solvent to anti-Solvent volume to Vol 
ume ratio. 
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26. The process as recited in claim 24 wherein the total 
Solvent System Volume per gram of compound is about 15 
ml/gm of about 30%. 2-propanol to water solvent to anti 
Solvent volume to volume ratio. 

27. Form I of (-)-6-chloro-4-cyclopropylethynyl-4-trif 
luoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one which 
is characterized by an X-ray powder diffraction pattern as 
exhibited in FIG. 3. 

28. Form II of (-)-6-chloro-4-cyclopropylethynyl-4-trif 
luoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one which 
is characterized by an X-ray powder diffraction pattern as 
exhibited in FIG. 4. 

29. Form III of (-)-6-chloro-4-cyclopropylethynyl-4-tri 
fluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one which 
is characterized by an X-ray powder diffraction pattern as 
exhibited in FIG. 5. 

30. Form III of (-)-6-chloro-4-cyclopropylethynyl-4-tri 
fluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one S 
recited in claim 29, which is further characterized by a DSC 
curve as exhibited in FIG. 6. 

31. Form III of (-)-6-chloro-4-cyclopropylethynyl-4-tri 
fluoromethyl-1,4-dihydro-2H-3,1-benzoxazin-2-one S 
recited in claim 30, which is further characterized by a TG 
analysis as exhibited in FIG. 7. 


