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crystal states, ese differe r n are called crysta

pol ynmorphism It is generall ﬁé%@\%ﬁﬁé l”"%na&csre‘sﬁif al pol ynor phi sm exi st s,

the transition of crystal formmay occur and, further, the crystal
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Lhem‘ Cg}’ indﬁstr;—r SRRERE PN ol HASE up%n angd’ anlm% the beneﬂtgof
priority from the prior Japanese Patent Application No.

37475/2010, filed on February 23, 2010, the entire contents of
which are incorporated herein by reference.

15
TECHNICAL FIELD

[0002]
The present invention relates to a stabilized crystal of
2-ethyi-3,7-dimethyl-6-(4-(trifluoromethoxy)phenoxy)quinoline-4-
20yl methyl carbonate having high insecticidal activity and a process
for producing the crystal., The present invention also relates to an
agricultural chemical composition comprising the stabilized crystal.

BACKGROUND ART

25 [0003]
When a certain compound has two or more crystal states,
these different crystalline states are called crystal polymorphism.
It is generally known that, when crystal polymorphism exists, the
transition of crystal form may occur and, further, the crystal
30 polymorphs (crystal forms) in crystal polymorphism are different
from each other in stability and physical properties.
[0004]
The transition of crystal form in the crystal polymorphism is
a phenomenon that is frequently found, for example, in drying,
35 grinding, and storage in chemical industry. The transition of the



2 crystal formsonetines |eads to serious problens such as consolidation,
extension of crystal, powdering, and heat generation. In particular, in the
field of agricultural chemcals, the transition of crystal formafter

fornul ati on sonetinmes has a significant éffect on 5 the properties and
quality of agricultural chem cals, for exanple, efficacy of agricultural
chem cals and storage stability of fornulations. H ghly stable crystal
forms have beerstaevédispedsdmedindes toadvoitd sitoWs obirehsME00DSBIN 16For
exanpl e, pat et Cr t r phi hl or
Wi Ch 5 an SoprURRtTEn, ek TR, SRECRIE PuuRRrTE ISR gRRLhadan!
suspensi on chmpasticiitar, donfire §iehd of agristialrpotyamvigrs( TAR BBnai e Ay

crystal |l zat LRp.h pOAYELOPFAARRLI0I HANEHARS AR A ORI Mredndn 12

consequent |y conpositi on beécomnes €rogeneous” and not spraya

t he ot her> hatfite rnepagtiesusndugpeafity af sgnpoliutrabrheonieaisi iy erypsnale,

pol ynor ph ( 1B i ned ; |11 Londn .t e L, Or gani
sol vent t hat g?ﬂs m scilaﬁl eg%zgﬁ@véﬁer ,C?“%té‘i”grgfé ar?d%?ngtﬁ%@%s %tbq{?[aﬁsgﬁ

aggl oner at i oforamdlatEms20rkight wi stapde drysapeiaries haf\wobdeEen developad ipat ent

docunent 2, BFéPé’rlF VE%%H%E‘f&g%EﬁQHSda“ on and heat generation caused by

the solid-phase transiti ynorphi c crystal of Quizal ofop-P-ethyl are
avoi ded by 25 obt aitHithg] st abilized crystals. Further, in patent docunents 3

and 4, e etticackoof dAhHEAMARaNp! Cholnfediing! ¢ f8c afld Ve bagned ent
is inproved through™an i'nprovemernt Tn elution of thifl'uzamde into water by
t he transitipolyohooplyistral off onetludzadidot hivhiadizdai de. agdyeooryredient for

2-Ethyl -3, 7-dinet hy1- 6- (4- (t4 1 or t e QUi A oline-4- met hyl
car bo%at e (h@?gﬁﬁl@l ter gg)r?gﬁér%’é)fr e?g‘rar e@égéﬁgi rrpi ¥ earﬁsyb@orr%%ﬁﬁ)cﬁﬁllé@ni S ay
conpound havimg paishnghai nseslial cpdyimacth vi14) (phtaneddbyumerssiiBzalidn 6) .
Compound | S i i nsectici act.Lvi rt y.agai.nst
Legipdopt er a%ﬁ@m p?%@g?]%égﬁ%eop er a@@%‘l&?i : Ebérgr%%ogggpél&mg?%)&gr gtfﬁ%,

Di pt er alSandcansmruerglThytbenamnepasidinh i seexpest deteoo@denases ubnds naf

o " L 2OChE b 2B MEA L et Sl Lo
not been reporhedsitioPRICORYAREIMDCUVEMES polymorph  (1B) obtained gy
crystallization in the presence of an organic solvent that is miscible
with water, polar, and inert does not cause agglomeration and can
20 maintain good properties.

[0006]

In patent document 2, problems such as consoclidation and
heat generation caused by the solid-phase transition of
polymorphic crystal of Quizalofop-P-ethyl are avoided by

25 obtaining stabilized crystals. Further, in patent documents 3
and 4, the efficacy of thifluzamide which is a fungicidal active
ingredient is improved through an improvement in elution of
thifluzamide into water by the transition of crystal form of the
thifluzamide.

30 [0007]

2-Fthyl-3,7-dimethyl-6-(4-(trifluoromethoxy)phenoxy)-quin
oline-4-yl methyl carbonate (hereinafter sometimes referred to
simply as "compound I") is a compound having a high insecticidal
activity (patent documents 5 and 6). Compound 1 exerts a high

35 insecticidal activity particularly against Lepidoptera, Hemiptera,
Coleoptera, Acari, Hymenoptera, Orthoptera, Diptera, and Order



Pat ent Docunents [0008] Pat ent docunent 1 : Japanese Patent
Application Laid-QOpen 10 No. 66671/ 1991 Pat ent docunent 2 :
Japanese Patent Application Laid-Open No. 114707/2001 Pat ent
docunent 3 : Japanese Patent Applicationd Lai d-Open No. 227538/ 1997 15Pat ent
docunment 4 : Japanese Patent Application Laid-Open No. 1476/ 1998 Pat ent
docunent 5 : WD 2006/ 013896 Patent docunent 6 : WO 2010/ 007964 20SUMVARY OF
THE | NVENTI Oy &rodybtens dodbie Sopaer:dbyo thee usevents am [0008] ingredient When

an agricultural _chem.cal , for ti.on..c r.LS] . ou [ e din
Ut ¢ g comeundct chyr Ay an G 9elieREbb P MdReRE U yron e T

i ngredi ent fawysagrofobtpalnd em dalgshight phpsaocheahicassfabiitpmhiag nat
subst ance of corrpoundttl that can realize the preparation of fornulations
havi ng hi gh 3¢9 4589645 1ty shoul d be provided. In particular, when
conpoundsl is fornmulated into a dosage formthat contains crystals of an

active ingredient for 30 agriigﬁ r thS ] ﬁor exanpl e, dusts,
granul es, and wettabl e pomders—t@g%%ﬁ—s——m i ftity that the quality of
agricul tural chem cal fornulatiorfatest/yerireeéntty the transition of crystal
formduring the st %rraﬁ)gq«i of formul ations. [0010] 35Accordingly, an object of
t he present invent[i FY8s to provide a crystal of conpound | that does not

undergo a change ifatefit document 1 : Japanese Patent Application Laid-Open
10  No. 66671/1991
Patent document 2 : Japanese Patent Application Laid-Open
No. 114707/2001
Patent document 3 : Japanese Patent Application Laid-Open
No. 227538/1997 :
15 Patent document 4 : Japanese Patent Application Laid-Open
No. 1476/1998
Patent document 5 : WO 2006/013896
Patent document 6 : WO 2010/007964

20 SUMMARY OF THE INVENTION
Problems to be Soived by the Invention
[0009]
When an agricultural chemical formulation comprising
compound I is prepared in putting compound I having a high
25 insecticidal activity as active ingredient for agricultural chemicals
into practical use, an original substance of compound I that can
realize the preparation of formulations having high storage stability
should be provided. In particular, when compound I is formulated
into a dosage form that contains crystals of an active ingredient for
30 agricultural chemicals, for example, dusts, granules, and wettable
powders, there is a possibility that the quality of agricultural
chemical formulations is lowered by the transition of crystal form
during the storage of formulations.
[0010]
35 Accordingly, an object of the present invention is to provide
a crystal of compound I that does not undergo a change in




crystalline properties caused by the transition of crystal form under
storage conditions, a process for producing a stabilized crystal of
conmpound |, and an agricultural chem cal conposition having a high storage
stability. 5 Means for Solving the Probldens [0011] The present

i nventors have found that crystalline conpounds | having stable

physi cochem cal properties (hereinafter 10 sonetines referred to sinply as
"B crystal foyatlliiapepelpatineddysda yothd ng resitioacbfativeiapradacinddr
conmpound | in a solvent. and precipitating crystals_o ’ t

t enper at ur e YPAYE %?nfi{B’Q\‘?éf 3 ot fhes S#S)Iru? 'f%%fé'%ea pétggglﬁéw% %F%r g]ahave
al so found tdmhpaghidcy! tand@l aghegricaltufar mhlembicahscaomositsonghatmd ar yst al
15 form can unger o] IittIg.%eterloration in quality during storage, that
is, in consdlPAatPoRIGICE U Ensi on of crystals of conpound I and a | owering
in efficgcy due to the crystal consolidation and extension. The present

| venti on w11 be sumrari 2ol BaRdA PR DASRETE of | T o
2-ethyl-3, 7-di net hpb16-1(4- (trifl uor omet hoxy) phenoxy) qui nol i ne-4- y1 net hyl
i T T 1t o angl ed N20) PRIt eihTHR By SoWdor TRy dNeFr acurat ]
Di ffracti on @naheuhde)l havdg 2t8bR0 pRy30BBRICED. R0p2riies3Mereinafter
10  sometimes referred to simply as "B crystal form") are obtained by
dissolving an isolation product of compound I in a solvent and
precipitating crystals of compound I at a temperature of 40°C or
above from the solution. The present inventors have also found
that agricultural chemical formulations comprising the B crystal
15  form can undergo little deterioration in quality during storage, that
is, in consolidation and extension of crystals of compound I and a
lowering in efficacy due to the crystal consolidation and extension.
The present invention has been made based on such finding.

[0012]
20 The present invention will be summarized below,
[0013]
(1) A crystal of

2-ethyl-3,7-dimethyl-6-(4-(trifluoromethoxy)phenoxy)quinoline-4-
yl methy! carbonate that exhibits diffraction peaks at at least the
25  following diffraction angles (28) as determined by powder X-ray
diffractometry:
Diffraction angle {20)
5.3+0.2°
6.9+0.2°
30 8.5+0.2°
10.0+0.2°
10.3+0.2°
11.3£0.2°
20.3+0.2°
35 21.0+0.2°
[0014]




11.30.2 20.30.2 35 21.00.2 [0014] 5 (2)Thecrystal of

2-ethyl-3,7-di methyl-6-(4-(trifl uoromethoxy)-phenoxy) gui nol i ne-4- yl

met hyl carbonate according to (1), which further exhibits diffraction peaks
at the followi ng diffraction angles (209 as 5 determ ned by powder X-ray
diffractometry: Diffraction angle (20) 12.20.2 16.60.2 17.10.2 1018. 40. 2
22.50.2 [0015] (3) A process for producing the crystal according to (1) or
(2), the prgg@ss ge@pri sing precipitatingresystal s froman al kanol of
15sol uti ono

2- et hy1- 3, 72afRRY g7 € ey Her (G e R)S BIRNARB T GUP A FARAT ST et hyl
carbonat e at/j ani€mer abubenefe 48€@rdiabove. ([10016]hich further exhi%its
diffraction peaks at the following diffraction angles (28) as
5 determined by powder X-ray diffractometry:
Diffraction angle (26)
12.2+0.2°
16.6+0.2°
17.14£0.2°
10 18.4+0.2°
22.540.2°
[0015]
(3) A process for producing the crystal according to (1) or (2),
the process comprising precipitating crystals from an alkanol
15  solution of
2—ethy%3,7—dwnethy%6~(4—(mﬂﬂuorornethoxy)phenoxy)quinoﬁne~4~
yi methyl carbonate at a temperature of 40°C or above.
[0016]
(4) A process for producing the crystal according to (1) or (2},
20 the process comprising adding water to an alkano!l solution of
2~ethy%3,7—dnnethyk6—ﬁk(tﬂﬂuoronmxhoxy)phenoxy)quhwoﬁne—4—
vyl methyl carbonate and precipitating crystals therefrom at a
temperature of 40°C or above.
f0017]
25  (5) An agricultural chemical composition comprising the crystal
according to (1) or (2) as an active ingredient.
[0018]
(6) The agricultural chemical composition according fo (5),
further comprising a surfactant and water.
30 [0019]
(7) The agricultural chemical composition according to (5),
further comprising a surfactant and a solid carrier.
[0020]
The crystal according to the present invention has high
35 physicochemical stability and can avoid phenomena such as crystal
extension, consolidation, and agglomeration of compound I under




(4) A process for producing the crystal according to (1) or (2), 20 the
process conprising addi ng water to an al kanol sol ution of

2-ethyl-3, 7-di net hyl - 6- (4-(trifluoronet hoxy)phenoxy)gui noline-4- yl mnethyl
carbonate and precipitating crystals thdrefromat a tenperature of 40C or
above. [0017] 25(5)An agricultural chem cal conposition conprising the
crystal according to (1) or (2) as an active ingredient. [0018] (6) The

agri cul tur alstehesd cabngemmesiihi an cagsten diteget o ABFordingthetheoppesanng a
surfactant and water. 30[0019 7) The agricultural .chem cal ftion
accor di ng t d"¥Y&ENIOHur CREY @@H%Pitég%auﬁﬁ/su%@é’ﬂ%%t aa%%lgg%@éé:li dcﬁgﬁﬁg%‘r
ggoﬁol . . formﬁlaﬁ?ﬂgg?ﬂéé@ipm@d [{thag.dg@ Ebei@ee&eﬁstaihmmntﬁransfrh'lam hi gh
physi cochenical stability and can avoid,. nonmena_such C .
ext ensi on, dﬂ%ﬁmwt%n?fta?m %@%‘I’%nﬁ?%’ﬁddgn faggm%ﬁn ’Qﬁ@ndgeté%ﬁ% S orage
condi tiogs ifrggaYshabraiates iAcsetdraglsyatd hadpnesetitidatebiion can
advant ageously provide agricultural chem cal fornulations of conpound |

that can avoid a crystal formtransition phenonenon of an active ingredient

and are highly stable iprIEPIIEEARTPTIQNODEITHESDRAVAINSEGSr ed state and
i nsecticidal acti v[iOtOyZ.”BRI‘EF"‘DE"STﬁ“PW?ﬁH"E_D—RAW NGS [ 0021]

[Fig. 1] Fig. 1 is a powder X-ray diffraction diagram of B

10 crystal form of compound L.

[Fig. 2] Fig. 2 is an analytical chart of differential scanning
calorimetry (DSC) of B crystat form of compound 1.

[Fig. 3] Fig. 3 is a powder X-ray diffraction diagram of A
crystal form of compound I.

15 [Fig. 4] Fig. 4 is an analytical chart of differential scanning
calorimetry (DSC) of A crystal form of compound I,

[Fig. 5] Fig. 5 is a microscopic image photograph (1500
times) of a crystal state of Example 2 (B crystal form) before

‘ storage in Test Example 1.

20 [Fig. 6] Fig. 6 is a microscopic image photograph (1500
times) of a crystal state of Comparative Example 1 (A crystal form)
before storage in Test Example 1.

[Fig. 7] Fig. 7 is a microscopic image photograph (1500
times) of a crystal state of Example 2 (B crystal form) after storage

25 in Test Example 1.

[Fig. 8] Fig. 8 is a microscopic image photograph (1500
times) of a crystal state of Comparative Example 1 (A crystal form)
after storage in Test Example 1.

30 DETAILED DESCRIPTION OF THE INVENTION

[0022]

The crystal (B crystal form of compound I) according to the
present invention is characterized by exhibiting a diffraction peak
pattern shown in Fig. 1 as determined by powder X-ray

35 diffractometry. That is, the B crystal form of compound I exhibits
peaks at 26 = 5.3°, 6.9°, 8.5°, 10.0°, 10.3°, 11.3°, 20.3°, and 21.0°




[Fig. 1] Fig. 1 is a powder X-ray diffraction diagramof B 10 crystal form
of conpound 1. [Fig. 2] Fig. 2 is an analytical chart of
differential scanning calorinetry (DSC) of B crystal form of conpound I.
[Fig. 3] Fig. 3 is a powder X-ray diffrattion diagramof A crystal form of
compound I. 15[Fig. 4] Fig. 4 is an analytical chart of differential
scanning calorimetry (DSC) of A crystal formof conmpound I. [ Fig.

5 Fig. 5 |5W1'51:hmacrf@l%(tﬂm Gnidragle pfohogriaph (w&ﬂoiﬁq/m) detemmmtiav state

of Exanple 2 (B cr bef ore st Test g. 6]

Fig. 6is a g\tﬂ)% r?@%% PRG B @% ?% n%1[ @%?é“;i sttﬂ]q:‘[ E%ate of

[Cgrmar a§| ve @S@ﬁ@ﬂ forn (o @cﬁm foadndf DIFoytHeet @xlmtsttsapag&smt Tesh. Bamil’e 1. I
ig. 7] Fig t ogr 0,41 Lrysta

State of Exhie D08 cHyorallaiml Safton Csbor a0l 25 PR Teol Exatpitb 1

[Fig. 8; sgjgan@ DS . ge Exnh@ﬂ@5§oﬁei@tﬂv@gﬁt@1|mt@gbaphoc 1m tthemes ) 1 @Yo aasr yst al

state o arative Exanpl e st a ter ra Ny

Exanmpl e 1. RNES Qﬁn%ﬁ?m Wﬁ:igﬂ% 0%{%2 gﬁedcr(é/_s

CLystal formof. Cormﬁén%rf)ra@@@ﬁrqut@tithmamremmtm@vqﬂm@@r|$< ray

characterize exhlbltln adlffractlon akp S 1 as

det er i ned b@’ﬂ%}éﬁmekt%a B £ 9P a@f'&?ﬁat geTh%l _Ied;a %%%@F% ot orm

of conpound rhe%é@'rmg épl@%&éﬁjs’ﬁs Zif)ﬁ&fyéss%n@w@nn&ierﬁ& aid.qhet0edsohs. 3,

20.3, and 21.0 relative intensity of not |less than 15% as

det er m h€d by presﬂ@rﬁ the peak intensity at 20 = 21,00 to be 100. The B
crystal form of corpeHed lthéUBtht@Xﬂbrbht@f Q@&k§oahd2D¢§ Hharécerisesd,

100, 10.3, t}yl exhléltmg an analyahca]W chart éhown In %19 2 as determined by
differential scanning calorimetry (DSC). That is, the B crystai form
of compound I is characterized by exhibiting an endothermic peak

15 at around 117.8°C and exhibiting no other endothermic peak.

[0024]

On the other hand, WO 2006/013896 discloses compound I
but does not describe the crystallinity of the isolation product, and,
thus, the properties of the crystal have not hitherto been clarified.

20 The isolation product of compound I obtained by a process
described in the prior art document was analyzed for crystallinity,
As a result, it was found that a diffraction pattern shown in Fig. 3
was obtained by powder X-ray diffractometry. An isolated crystal
of compound I obtained according to WO 2006/013896 {(hereinafter

25 referred to simply as "A crystal form") when analyzed by powder
X-ray diffractometry exhibited peaks at 26 = 6.9°, 10.4°, 19.1°,
23.5°, 24.3°, 25.0°, and 25.5° with a relative intensity of not less
than 15% as determined by presuming the peak intensity at 20 =
19.1° to be 100. Further, the A crystal form of compound I

30 exhibited peaks 26 = 6.9°, 10.4°, 13.1°, 19.1°, 20.9°, 23.5°, 24.3°,
25.0°, and 25.5° with a relative intensity of not less than 10% as
determined by presuming the peak intensity at 20 = 19.1° to be
100. The diffraction peak obtained by the powder X-ray
diffractometry Includes an error range of approximately +0.2°

35 attributable to measuring apparatuses, analysis environments and

other reasons.



5 and 22.5 wth a relative intensity of not |less than 10% as determ ned by
presum ng the peak intensity at 20 = 21.0 to be 100. The diffraction peak
obtai ned by the powder X-ray diffractonetry includes an error range of 0.2
attributable to neasuring apparatuses, dhalysis environnments and ot her
reasons. 10[ 0023] Further, the B crystal formof conpound | is
characterized by exhibiting an analytical chart shown in Fig. 2 as

determ ned by diffeygEm] al scanning calorinetry (DSC). That is, the B

crystal formof c ound | is characterized b xhi bjti ; thermc
pe)altk 15at around 117€ 88 &hYS&hi®iT r‘])g ﬁ@n&‘?ﬂépgeﬁdg% hgaﬁ{%%g%%% [[0024]
an thebotPﬁremmm%aQ@ﬁé%w&@ér&fbhgm danpiund hsbdetelveimambtby
escri be e . st inity.of the.isolat r aduct .t hu t
properties d?'%{el%@”glaf/ﬁ:ﬁp%H@/@apﬁﬂmﬁ%%ébgg:ﬁee Y E’riatﬁge%.é}fgtallhﬁ?m
i sol atiog prerddsinpdus@npesnhite @bimidratbiyeranipr peaksatdesounbedOBnl the

prior art docunent was analyz for,_crystallinity. As a result, it was
f ound t hat @Qﬁn:c??%ri%a @iﬂ#iéo@m in Fig. 3 was obtained by powder

X-ray diffractonmetipp2d)n i solated crystal of conpound I obtai ned according
to WD 2006/ 013896 (hereinafter 25 referred tq sinply as "A. crystal rm')
when anal yzed by \/\H'é‘r-'ﬁi[arftg'37""hi(?ﬁc r%f‘@f;?ﬁprdy%e?ﬁggf%ﬁé@ gEak eatpr%eé?& 9,
|10- 4, %9- 1,1 Esi(%@eﬁtig%aﬁd_ t?ﬁadﬂbcra/@;@aQﬁ)@nvdésﬂ:rﬂjefdali;aft\NV)GZD_ﬂGqéﬁ&B&é%oﬁr@gt .
ess than has determnm ne presum.ng the.peak.intensity =19.1to
be loo.lﬁurtqqg%,ref]ﬁe%ﬁ@@r y%@%‘%‘l @Eﬁfof'%o@m&hﬁﬂach'% &85'bi Pghteﬁgakggzo =
6. ? 1Qi4’ ?c?etlzirnﬂlliﬂe@,? %&Nggﬁﬁ,r(aj?%@fr_aaﬁol&beta;ndanZBi|_5 o FHd@thekmﬁd:ve
intensity of not |ess an oas determn presum n e, pe

intensity atP&RK PAGeiNt @Sy e‘ﬁ)’(’iﬂ'”ﬁﬁfe%ﬁi fqﬁf%{?ﬁgﬁﬁp%ﬁp%agaf:ﬁgﬁ'%t%e
powder X-raypgdfractometry includes an error range of approximtely 0.2

35attri butable to neasuri ng apparatuses, analysis environnents and ot her
reasons. 8 [0025][0027 The A crystal formof conpound | is

charact gsi zed by extd beting @nmazalybheaht phaptwsleewe-rey difaclometry

determ ned by differential scannin al qrinetr DSC) .. That is,  the
crystal forrPs ¥ Empysid flsor@(rﬁ o8 Cé\fﬁf@%ﬁf@ﬂﬁ @fp%%@‘pé}urﬁc}uﬂﬁélo& 1C

and further tabsar neiddd. BG d0¢6ds under tBecryBbaing ormeaduiconpoond |
according to the present invention and the A crystal formdescribed in WO

2006/ 013896 @ &l14iONSdi fferent from each other in a diffraction peak pattern

as determned by pgoypey] X-ray diffractometry and in an endotherm c peak

pattern,gs determped bY@l Il erenid FB I MaF 3P Th diEiheq B)2]
measurement with an imaging plate-type X-ray diffraction
apparatus (R-AXIS VII manufactured by Rigaku Industrial
Corporation) using a Cu-Kea radiation (50 kV, 100 mA, A = 1.5418
angstroms)., Specifically, the sample was packed into a glass

25 capillary with an inner diameter of 0.7 mm, and six in total of
diffraction images were taken under conditions of a camera length
of 300 mm, oscillation 30-degrees spacing, and an exposure time
of 45 min to collect data.

[0029]

30 X-ray diffraction data of A crysta! form were obtained by
measurement with an imaging plate-type X-ray diffraction
apparatus (R-AXIS VII manufactured by Rigaku Industrial
Corporation) using a Cu-Ka radiation (50 kV, 100 mA, A = 1.5418
angstroms). Specifically, the sample was packed into a glass

35 capillary with an inner diameter of 0.7 mm, and six in total of

diffraction images were taken under conditions of a camera length



15The results of measurenent by powder X-ray diffractonmetry for the B
crystal formand the A crystal formof conpound | are those obtained by
anal yses under the foll ow ng neasurenent conditions. [0028] 20X-ray
diffraction data of B crystal f orm wer e “obt ai ned by neasurenent with an

I magi ng plate-type X-ray diffraction apparatus (R-AXIS VII manufactured by
Ri gaku I ndustrial Corporation) using a Cu-Ka radiation (50 kV, 100 mA, X =
1. 5418 angstofop8). Speciddcti@tioyn 4%e cprpbespad ngacket dmespasgirassme

3????;1:{ ?:‘)% q\?ﬂr%[ggg' {i?g%riggtéﬁn%g;ro{:ogdrt ir]1c1)]nsag1EJI 3' )éalrrgrgolt 2|ng?];1 of 300

mm oscillation 30od&griees spaci ng, and an exposure tine of 45 mn to

ot o e o bR GRS O of, pfafRKchl Fe L

aprT %Ui((j:ﬂv Nl 8- )O(NISngrhsqbia@ft goftvahye RRgzHw ) r(duiﬂgrrahlbncwpgeatfﬂrﬁnt)o usi ng

o K2 1ot OO THO B iR R SR ERlG L

mm and si x vias el@kladéd diyf frastimdngi tregesawenent akeegatddr indendityi @ns of a

camera Iengtbré 1%0 and was plotted against diffraction angle 26 to prepare a
diffraction pattern.

10 [0031]

The crystal according to the present invention (B crystal
form of compound 1) can be prepared by precipitating crystals of
compound I from a solution of compound I while keeping the
temperature at 40°C or above. Specifically, B crystal form of

15 compound I according to the present invention can be prepared by
adding a first solvent which is a suitable soluble solvent to
compound I, heating the mixture to prepare a compound I solution,
adding a second solvent to the heated solution, and precipitating
crystals while keeping the temperature within a crystallization tank

20 at 40°C or above.

[0032]

The B crystal form of compound 1 can be specifically
prepared as follows. That is, compound I is dissolved in a first
solvent, and the solution is heated to prepare a heated compound I

25 solution. Alternatively, a method may also be adopted in which a
first solvent is added, the mixture is heated for dissolution to
prepare a heated compound I solution. B crystal form can be
produced by optionally admixing the heated compound I solution
with the first solvent, adding and mixing a second solvent in which

30 the solubility of compound I is lower than the solubility in the first
solvent, and precipitating crystals. In order to selectively
precipitate the B crystal form, preferably, a process of precipitating
crystals of compound 1 is carried out under heated conditions. The
heating temperature may be set to a temperature above room

35  temperature. More preferably, the crystallization process is kept
at a temperature of 40°C or above. Still more preferably, the



of 300 mm oscillation 45-degrees spacing, and an exposure tinme of 90 mn
to collect data. [0030] Contour integration of diffraction i mges was
performed 5 with RRAXIS Display software (Rigaku) (integration range: 45 to
135 degrees). The relative intensity of 18he integrated intensities was

cal cul ated by presum ng the maxi numintegrated intensity to be 100 and was
pl otted against diffraction angle 20 to prepare a diffraction pattern.
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prepare heat ed ‘ri r&g% nd | sol uti on. B crystal form can be produced by
optionatty adm xi @ heat ed conpound | solution with the first sol vent,
addi ng and m xi ng RegEaciong solventatingwhiathr@ad heosoheitihj t yhef wpppound |
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while continuously heating the inside of a precipitation tank, or a
method in which a second solvent preheated to 40°C or above is
added to a compound I solution preheated to 40°C or above. In
the crystallization process, the heating step is not particularly
25 limited as long as the temperature is regulated at a temperature of
40°C or above.
[0034]
The compound I solution prepared by compound I and a
first solvent can be preheated at 40°C or above. Preferably, the
30 solution is in a completely dissolved state under reflux with the first
solvent while heating. More preferably, the solution is a highly
concentrated sofution of compound I under reflux while heating.
Particularly preferably, the solution is a compound I solution that
has a concentration regulated close to the saturation solubility
35 under reflux whiife heating. For example, the heated solution can
be prepared by a step of adding, to compound I, a solvent in an



Regarding the heating referred to herein, the upper tenperature may be the
boiling point of the first solvent. In the preparaiton of the heated
conmpound | solution in this preparation nethod, preferably, the conmpound I
is in a dissolved state under 15 refluxiWith heating. Methods for

regul ating the tenperature in the crystallization process include a nethod
in which a second solvent is added to a conpound | solution preheated to
40C or abovermbtiht sofi rir itngSatidnehedy ngildenaf pacbeypdtial Li katd diimesnkyi s kept
at a tenperature of ,40C aor. ahove utilijzin e i r af: 0
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of the B crhghalledionipywhi |l e heating 15 the crystallization suspension for a

few hmhrc?. The B ﬁé éhjl form obtai ned through the step of stirring the
crystal4y zation s é ion with heating is highly filterable and has a high

bul k density and Thespi srysehl botrkyof keadbagntiol anceddian agebes poésextcel | ent
e ok e hecaaiae e e g Vb § VM REPRUBeh e or o ™
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step and drying conditions may be adopted. Specifically, a heat
drying method, a vacuum drying method, or a heat vacuum drying
method can be applied.
30 [0037]
The first solvent used in the present invention is not
particularly fimited as long as the solvent is inert to compound 1
and can dissoive compound I. The solvents that can dissolve
compound I may be one of or a mixed solvents composed of two or
35 more of alcohols, ketones, ethers, acetals, esters, nitriles,
N-alkylpyrrolidone, N,N-dimethylformamide,



30[ 0037] The first solvent used in the present invention is not
particularly limted as long as the solvent is inert to conpound | and can
di ssol ve conmpound |I. The solvents that can dissolve conpound | nmay be one
of or a m xed solvents conposed of two O 35nore of al cohols, ketones,
ethers, acetals, esters, nitriles,

N- al kyl pyrrol i done, N, N-di net hyl formam de, 12 N, N-di net hyl acet am de,
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Sol vents suitable as the second solg nt that E]re;)ggé(gs crystallization in

the present GHVERSESNCRFECHIt MHAA PLrE {19y s long as they are
inert to conpound []I‘OO:Q_igPsol ve conpound | in 35l ow solubility, and are
m scible with the

second 28l vent shoméls%@%g&!\égg% égébﬁg%dggwe(%t @gggr%larwlb%, p%agm/a?é@
The solution of compound I in the first solvent is preferably a
highly concentrated solution from the viewpoint of the operation of
the crystal precipitation step and is more preferably a saturated
solution of compound I. Further, the amount of the first solvent is
25 more preferably one that can allow a saturated solution of
compound I to be prepared at the boiling point of the first solvent,
and is still more preferably one that can allow compound I to be
completely dissolved under reflux while heating. Specifically, the
amount of the first solvent used is 1 to 20 times by weight the

30 amount of compound I.

[0039]
Solvents suitable as the second solvent that promotes

crystallization in the present invention are not particularly limited
as long as they are inert to compound I, dissclve compound 1 in
35 low solubility, and are miscible with the first solvent at any ratio.
Accordingly, a suitable second solvent should be selected based on



13 a relationship of conpatibility between the first solvent and the second
sol vent. When an al kanol which is preferable as the first solvent is
applied, a suitable second solvent is water. Water nay be purified water or
a salt-containing water that contains alSuitable 5 inorganic salt or an
organic salt. Salts include sodiumchloride, potassiumchloride, calcium
chl ori de, magnesi um chl ori de, ammoni um chl ori de, sodi um carbonate,

pot assi um cax benatienssiediafmeemfatlelityregnrseam e ffase, selvdintnapiiodphat e,

and pot assi um phosphat e., These salt re.u Ltion.t 10 t hey
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preci pitate itreyséabsd eblanpglusd ho sadd filtering the solution to isolate
the crystals. 30[(%%@24] The B crystal formof conpound | in the
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present invention ysi cochem cal stability and does not cause
unf avor abl e phenonena sawedn@sseXicensinoay obecmylsteal sin consairiaatti dargand

aggl omerati on under stora onditigns A n a 35crystal e Lngly,
agricul tural® i &l p'@%ﬁ@?f@i%ﬁg{agﬁrﬁfr?%H&u@%iﬁ?ﬁtﬁ%r#ﬁ%g@g%gund I
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conposi tions conpr.i Ir}ﬂ the B crystal formof conpound I as an active

i ngredient is not [Hzlrd‘t'cul arly limted. In a fornmulation formin which the
crystal of the actfije A agyedil eiotm $fnedmipaiumeld [i matyhdef sy nthedizen, ande
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derivatives described in a pamphlet of International Pubilication
WO02006/013896. The A crystal form of compound I can be
selectively prepared by dissolving A crystal form of compound I,
which has been isolated by a reaction for synthesizing compound I,

25 in dimethylacetamide solvent at room temperature, pouring the
solution of compound I into water kept at a temperature equal to
or below room temperature, for example, ice water to precipitate
crystals of compound I, and filtering the solution fo isolate the
crystals.

30 100427

The B crystal form of compound I in the present invention
has a high physicochemical stability and does not cause
unfavorable phenomena such as extension of crystals,
consolidation, and agglomeration under storage conditions in a

35 crystal state.  Accordingly, agricuitural chemical compositions
comprising B crystal form of compound I as an active ingredient



10 of compound I. Accordingly, this formis preferred. Suitable fornulation
forms include dusts, wettable powders, granular water-dispersible powders
subt | e granul es, and aqueous suspensions. These fornms nay be formul ated by
respective general nethods. Any additivé$ other than the B crystal form of
15 conpound | added to the agricultural chem cal conposition according to
the present invention may be used without particular limtation as long as
t he stabilitareofrecofipmung crystahdorgadramsicied, pdamaoEnancaf rarerastive
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For example, the B crystal form of compound I may be

mixed with solid carriers and optionally other additives and
formulated into dusts, wettable powders, granular
water-dispersible powder and subtle granules by conventional

25 methods., Further, the B crystal form of compound I may be
mixed with a surfactant and a solvent (for example, water) and
optionally other additives and formulated into aqueous suspensions
by conventional methods.

[0044]

30 Solid carriers usable herein include, for example, talc,
bentonite, clay, kaolin, diatomaceous earth, vermiculite, white
carbon, calcium carbonate, acid clay, silica sand, silica stone,
zeolite, attapulgite, pumice, ammonium sulfate, sodium suifate,
urea, potassium chloride, sodium chloride, crystalline celiulose,

35  carboxymethyicellulose, and xanthan gum,

[0045]



O her adjuvants for preparations include anti-settling 20 additives and
antifreezing agents. Anti-settling additives include, but are not limted
to, bentonite, smectite, xanthan gum crystalline cellul ose, and

car boxymet hyl cel | ul ose. One of or a conbvnation of two or nore of them may
be used. [0047] 25Antifreezing agents include, but are not limted to,

et hyl ene gl ycol, propylene glycol, glycerin, diethylene glycol, and
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pyri dabieh, pneteaz, ifenpysoxyomeeof pyri @ didrebina8bof exfpytmad, of | oawmeypyri m
acequi nocyl . fipronyl, ethoxazole, ,20 _im dac rid, EI %g’ra | di:n,.:

pyratt ogi neSUBRERArsET O St 4REnat ke o dnskiio Sy Merbtiflifinic

i ndoxacar b, apyradi@nit suefacpintosady Bvesadctin, ml benycin, organonetal
conpouns, and di nLé{}Q ﬁorrpounds. Further, the agricultural and

horticul tural ins I @ des according to the present invention may al so be
used 25as a mi xtuCther iadaneortbi natri oprewatethdes obhaludeesinti-destlisych

20 additives and antifreezing agents. Anti-settling additives include,
but are not limited to, bentonite, smectite, xanthan gum,
crystalline cellulose, and carboxymethyiceliulose. One of or a
combination of two or more of them may be used.

[0047]

25 Antifreezing agents include, but are not limited to, ethylene
glycol, propylene glycol, glycerin, diethylene glycol, and
polyethylene glycol. One of or a combination of two or more of
thermn may be used.

[0048]

30 The agricultural chemical composition according to the
present invention may be used as a mixture or in a combination
with, for example, other insecticides, fungicides, miticides,
herbicides, plant growth-regulating agents, or fertilizers.
Agents which may be mixed or used in combination include

35 those described, for example, in The Pesticide Manual, 13th
edition, published by The British Crop Protection Council and



as BT formul ations and i nsect pathol ogical viral agents. [0050]

Fungi ci des usabl e herein include, for exanple, strobilrin conpounds such as
azoxystrobin, kresoximnethyl, and 30 trifloxystrobin; anilinopyrimdine
conmpounds such as mepani pyrim pyrinmethafil, and cyprodinil; azole
conpounds such as triadinmefon, bitertanol, triflum zole, etaconazole, prop
i cona zol e, penconazole, flusilazole, nyclobutanil, cyproconazol e,
tebuconazoléﬁ%h@wa@omﬁiﬁﬂe,tbeotﬁtbmﬂﬂﬁknnd29995im@bbﬁgidlby SHIBUYA

qui noxal i ne n H (o] 21! t hi onat e; dithi ocarbamate conmpounds such
as maneb, %§“§E#e%§§§%g§§§bgﬁ% ycar bamat e, andpr opi neb;

phenyl car banmat ecofiddrtdssuchasdi et hof encar b;
or ganochl ori neco ssych | or il.an s : | m ol e
compounds such: as TBeor Sy o sRandy Bl L RIS TR S RED SR
Phenrlan?de;ﬁunﬂﬁumd? SThei asngﬁm@mdxyﬁuchxaaiayEphaﬁurabeEWbéﬁaI%&led
ur al axyl , , ra . c - un i ni d;
e Y BRI AR SicgemE T o runbras Cupselie:

i so>r<]azol fecorc?dmmﬂ,&s‘ﬁqshasett@dhw@mjﬁm?va:fomazo?@:bmgh@lhdmm&ph@ﬁ%Suolfrpaﬁmds
such as fos - ni 0 . me ; [

conpounds sﬁpﬁkg§#ﬁthgﬁﬁh@gg{éﬁo%ﬂggﬁgbfof%%#pyy;cgkggggghidggtgg#AUnds
such as prodgnbthoerhj ptividifenezarmntkndtheddarbelginmicank anialbak reonpouthds
such as, £l ut.ol ani d i .15 r ine ou S S
fenprop%ﬁnrﬁﬁ”ﬁﬂ&gﬁgﬂétEgﬁ%%ﬁﬂ?ygﬂgaﬁg{ﬁﬁﬁhg%boun S sﬁ%ﬁ aégagﬁtmqu
Prdgpxidezlahﬁxh&nahyn acgiavehloaive: cyanopygundke ?mﬁpouﬁdsd$uﬁbiasand.

udi oxoni | .enpi c , r c c i zi nam

ymoons | (RIS A en B b PAschOEs RRc bl den thv
iOpencrfuron¢%mmmﬁarnd,khﬂny?bthanb,am@ﬁh&hﬁnLa&ahhdar@&tsé@n@mwmre[0031}

gricultura m cal _conpeosi conp ry. onpoun
obt ai ned acé%ﬁ@ﬁ%@pEQf’ ﬁgﬂgrggéﬁggﬁﬂ$En¢¢§%8g#Eég (fﬁﬁbobﬂﬁg'%hc% L

15 diflubenzuron, teflubenzuron, flufenoxuron, and chlorfluazuron;
and juvenile hormone-like compounds such as methoprene. Other
insecticides include compounds such as buprofezin, hexythiazox,
chlordimeform, pyridaben, amitraz, fenpyroxymate, pyrimidifen,
tebufenpyrad, fluacrypyrim, acequinocyl, fipronyl, ethoxazole,

20 imidacloprid, chlothianidin, pymetrozine, bifenazate, spirodiclofen,
chlorfenapyr, pyriproxyfen, indoxacarb, pyridalyl, or spinosad,
avermectin, milbemycin, organometal compouns, and dinitro
compounds, Further, the agricultural and horticultura
insecticides according to the present invention may also be used

25 as a mixture or in a combination with microbial pesticides such
as BT formulations and insect pathological viral agents.

[0050]
Fungicides usable herein include, for example, strobilrin
compounds such as azoxystrobin, kresoxim-methyl, and

30 trifloxystrobin; anilinopyrimidine compounds such as
mepanipyrim, pyrimethanil, and cyprodinil; azole compounds
such as triadimefon, bitertanol, triflumizole, etaconazole,

propiconazole, penconazoie, flusilazole, myciobutanil,
cyproconazole, tebuconazole, hexaconazole, prochloraz, and
35 simeconazole; guinoxaline compounds such as

quinomethionate; dithiocarbamate compounds such as maneb,



25 advant ageous over agricultural chem cal conpositions conprising A
crystal formin that the storage stability is inproved, the el ongation of
crystals is significantly inhibited, and unfavorable phenonena such as

| owered efficacy due to the elongatlon of’ crystals and consolidation of the
agricul tural chem cal conposition are not 30 observed. EXAMPLES [0052] The
present invention is further illustrated by the foll owi ng 35 Reference
Exanpl e, Exaﬁﬁ“ﬂ%, andN@BRPEFRL i ve BRAVEI®araA8EL he e@ﬁ@ct of PrORdNBPésent

i nvention i sphehysdd ¥:e6aby Te%bnE?@UﬁH%s st Hoveyer, tﬁeﬁHB%@ﬁ%aPB not ed

t hat the present invention is not limted to these Exanple
Anal ytical iRE9?UAEROTENR nEOPONEWES coRdfRi orits Sﬁ\ﬁé{?mﬁr@@nilnstafﬂﬁmnt

and measur engfn @Reid:i orﬂ)%nfz%;aa%% &dﬁxbcmrfd‘é aCédéH‘ ”Eé‘sutﬁéHSFﬁ |of

Ref erence. Exanpl e and Exa 1 are as -r% ffraction dafa on A

crystal for nkwp@aélﬁtarmtw mﬁaéh@ﬁdaﬁptm BREN @nﬁgepc@mwp@sx-ray

diffraction r S d u u al
Cor porati on)gﬁgﬁinﬁ U{ﬁe%{rlkag?%lad(;l}'%{%(ijo (5(%%%5@105%@&&%% fu?‘Qldx’W i

angst r ons). @ptémf%.ram ySUesErmp 6l dhas0 Prrkeds nﬁtéch ga%seifdﬁpﬂlwaér@,wth
an inner di aagbge Of &Mﬁe@pgﬁgggﬁﬁfr%@tl ogogg,@ges hOdrekple vers, g aken

under conditi ons of a ca th of 300 mm OSClI ation
45- degr ees SPALHRECIHIR AP RS Bosur SOKRENR of C@(ﬁ“ﬁﬁh’ﬂdﬁ col BEED dat@s

[0054] 1 hydmﬁmh%r@ct'&@%ghegpﬁo%gstabnﬁgwh\ﬁ%res.th% e by

measurement W th an i magi ng X-ra fraction apparatus (R AXIS

VI I manuf act(@s&dy by wrgakam n@@sﬁ r |t@|fc102@5ﬂﬁrabbvbt i dimhaleprgodhima ky!
radi ation (39 HHY 508 5 G Wai?ﬁléa@ﬂﬁ‘éﬁ@ )fo§ %C@té@@bﬁ%rﬁ@@”ﬁl e

was packed in a glass capil an i nner er o
di ffracti on GAAGES! NI t58tEH) a/%rFé”Q@I(@r‘ﬂQﬂh@lerlDé@ﬁmﬁ@,o@@d)fwé!c@é%@bn1 engt h

of 300 mm & £y AlicRSCIddrAbbeM - dRAPeRsSPARIBtanANdaRl SXRBBHRILT M8 Of
mn 25to col at a.

15 morpholine compounds such as fenpropimorph and
dimethomorph; organotin compounds such as fenthin hydroxide,
and fenthin acetate; and cyanopyrroie compounds such as
fludioxonil and fenpiclonil. Other fungicides include fthalide,
fluazinam, cymoxanil, triforine, pyrifenox, fenarimol, fenpropidin,

20  pencycuron, cyazofamid, iprovalicarb, and
benthiavalicarb-isopropyl.

[0051]
Agricultural chemical compositions comprising B crystal form
of compound 1 obtained according to the present invention are

25 advantageous over agricultural chemical compositions comprising A
crystal form in that the storage stability is improved, the elongation
of crystals is significantly inhibited, and unfavorable phenomena
such as lowered efficacy due to the elongation of crystals and
consolidation of the agricultural chemical composition are not

30 observed.

EXAMPLES
[0052]
The present invention is further illustrated by the following
35 Reference Example, Examples, and Comparative Exampie, and the
effect of the present invention is illustrated by Test Examples.



[ 0055] Contour integration of diffraction imges was perfornmed with
R-AXI'S Display software (Rigaku) (integration range: 45 to 135 degrees).
The relative intensity of the integrated intensities 30 was cal cul ated by
presum ng the maxi mumintegrated intensi'y to be 100 and was pl otted
against diffraction angle 20 to prepare a diffraction pattern. [0056]

Ref erence Exanple: Preparation of A crystal form of conpound I

35D net hyl f orlereisivde( 980sMNyakdd8yofioted that the present invention is not

2-ethyl-3, 7-¢i =L 4 ri or oret hoxy) phenoxy) qui nolin-4(1 19 H)-one
synt hesi zed Igtg%ﬁjg%’okgﬁ?%e g&%rnlc])éﬂeeé described in WO 2006/ 013896 were charged

under a nitrogen d0fdsihere into a glass flask (volume: 2000 L) equi pped

with a stirr : retl e a cal ciumchloride
{ube. and Sﬁa] 8 LPETIRNRL S 2 A ALK - SORIRNSH dirBdRd. de (55% 18.2 4) vas

added drbpwi se t héiretlgficahdindteumaniur andasmadsowetant r sanditiang oben

t enperat ure I - chl ( . i se

t her et o, an06%%8ﬁl%(?éyeyﬁg@glloﬁgmﬁég%%ﬁﬁggg %%Rr%gg?n?q{génp%%gﬁﬁlrég or one
hr. The readbiaonpig Xt are asafoljous.edX-day idiffca@ian efatbcen watceysial farmo- L

pl asti c container j enqpe f 3 h
precipitate sﬁioﬁ%sg@éf@%égg%@%Fﬁ?W£bi gﬁ {rﬂ%gL@] Fgétsgugppgn%fﬁ% er and
was washed wiffhasbexameparatusat ER-AXES sYlli d masutidtededndey rRflrded
pressurent o 1gi : I % - _

(2- et hnyB, }99}{‘%%%5@6-9?5%@? f u%éo@me o@%ﬁ@%@@@& K i W2 A et hy
carbonate) (A tiSEt&larfgatmmsihe $pediically hus sabnpienedsvamdldehtinfd ed as

230 (o and 9 ARV AT arGRRy Blagletd ot PGNP Sl *D 1,
(s, 1H), 7.20maaks aHota0Reed taken Hndpo0s#difiodist 6F accaiorerdi Eyradm of

bt ai nedb - diff f d.| I

s shown 1 n b T Al <C BB RREIE A Pest B PR M ahel fctlRaR el 2b -
6.94, D5 10imemmf 20.m8) t@dblect 2mt32, 24.95, and 25.46 with a rel ative
intensity of not Il-ﬁ?géqhan 15% as determ ned by presum ng the peak

intensity at 20 -= 3 to be 100 and exhi bited peaks at 20 = 6.94, 10.41,
13,05, 19.13, 20.%0rap3dis4acten3data4005 andtab fasrwivtdrea obébtdds/ dy

intensity Ofm@é’éu#eerﬁ@ntth%itw%an imaging plate-type X-ray diffraction
apparatus (R-AXIS VII manufactured by Rigaku Industrial
20  Corporation) using a Cu-Ka radiation (50 kV, 100 mA, A = 1.5418
angstroms). Specifically, @ sample was packed in a glass capillary
with an inner diameter of 0.7 mm, and 6 diffraction images in total
were taken under conditions of a camera length of 300 mm, angle
of oscillation 30-degrees spacing, and an exposure time of 45 min
25 to collect data.
[0055]
Contour integration of diffraction images was performed
with R-AXIS Display software (Rigaku) (integration range: 45 to
135 degrees). The relative intensity of the integrated intensities
30 was calculated by presuming the maximum integrated intensity to
be 100 and was plotted against diffraction angle 20 to prepare a
diffraction pattern.

[0056]
Reference Exampie: Preparation of A crystal form of compound I
35 Dimethylformamide (980 mL.) and 98 G of

2-ethyl-3,7-dimethyl-6-(4-(trifluocromethoxy)phenoxyjguinolin-4(1



30[ 0058] The conpound | (A crystal form was anal yzed by
differential scanning calorinmetry (DSC), and a chart of the obtained
results is shown in Fig. 4. The conmpound | (A crystal forn) exhibited

endot hermi ¢ peaks at around 108.1C and 1. 2C. 35[0059] Exanple 1:
Preparation of B crystal form of conpound I 20 The crystal A form
of the conpound | (148.8 g) obtained in Reference Exanple and 1200 nlL of

net hanol wer &)a@dd@d syothegee0- mcdosdingmetk £l apiocegsi ppstriiach an BtOrrer,

a cooling t i I n her . ! ; ion
fas 8 haat 9006007 o008 ke PSap B EnBebne AR 2 BSPhEEY BRI Do
wat er (520 nflassasilasiedvatiopwi se2@@0t heLlsolamtiippetn aithi naerstalrer, a

t enperature 0 far cr al.L.izzat i i r

t enper at ur e e %H{rﬁ@fd%‘s% Ut gﬁnﬁéﬁétéb%hgt Eﬁ?ﬁgﬂg%_fbﬁgrﬁt@e,, I
suspensi 6n WHY Hehtleide under coeleduko fb5°Q hBodie Syspisiesi(66%40 18&@sggool ed,
and crystals r I Verfd at | ; h i 4 . a 50%
(v/v) aqueou\g%mfﬁgﬁéélﬁ@?ﬁﬂf ?otrﬁérg%’ \%’\Erggt hﬁﬁ%@@éﬁ% \é"r'@g’redrlga[}]@é@
pressure to @i veonagesngepituBecfysioale for mMeéthodnpolondférmate @2dugd t hus

1510 AR (oo 1eah T pPRER REHERD, ShGe PSR, oA BBIRE BB )
i. g|8f ]S ?, '?iH)@t eti?@mr (@l’,ﬂpﬂtﬁﬁturﬁ i@l’ ose MH) ,Tl?eZ@aCﬂpn_ZH)I'XtLZt:.[EQWE(SDOﬂJFﬁd LgOGO]
Compound 01 (BE2 5 BEE A BT SR BIARE Borfid e aPACHERT el ot

di f f r act onetiopMtiegngergouador 4 Brer yidteaprédpithtedt Hddidt edispeaksctat 29 =

5. 30, 6. 86, i 9. . 28 . 32, . . it i
Tntensi 1y of e g denal Ssuatoderiueh Fid S, fstinchet B iaiine ©
intensity atarxd wals. =pPoe9s0lid Wweslddedndnderhi mdietteakssate 20 gide 30,

6. 86, 8.51, ﬁ?]é?? 10. 28, 11%?%@12'28?1%%{0%4’ 17,40, 1%%:%??6%8?25 29. 96,

and 22.50 wit rel ative intensity | ess ? an 1 ] The

conpountS| ((B-etlysit 3} 7-fcdmethwess -ddal ty ifech Hoyn 8thoxdi fifrerremty aju i schnai g

o oot PO S el ALoA BB e EsAd Lo b i 0, 2
117. 8C as devas nieweidfieg exSCrgmlimd Idrear tpedkdoweng apectodiseateed ot her
et i beoms ot FOMIAER G PRE0Z PR 2557 SPR1 5] S
3.01 (g, 2H), 3.88 (s, 3H), 6.97 (d, 2H), 7.14 (s, 1H), 7.20 (d, 2H),
20 7.94 (s, 1H)

[0057]

A diffraction diagram obtained by powder X-ray
diffractometry of the compound I (A crystal form) is shown in Fig. 3.
The compound I (A crystal form) exhibited peaks at 20 = 6.94¢°,

25 10.41°, 19.13°, 23.54°, 24.32°, 24.95°, and 25.46° with a relative
intensity of not less than 15% as determined by presuming the
peak intensity at 26 = 19.13° to be 100 and exhibited peaks at 26
= 6.94°, 10.41°, 13,05°, 19.13°, 20.90°, 23.54°, 24,32°, 24.95°,
and 25.46° with a relative intensity of not less than 10%.

30 [0058]

The compound I (A crystal form) was analyzed by
differential scanning calorimetry (DSC), and a chart of the obtained
results is shown in Fig. 4. The compound I (A crystal form)
exhibited endothermic peaks at around 108.1°C and 117.2¢°C.

35 10059]

Example 1: Preparation of B crystal form of compound I




21 conpound | (aqueous suspension formul ation) B crystal form of
the conmpound | (10.8 parts by weight) obtained in Exanple 1, 1.0 part by
wei ght of Newcal gen FS-3PG (tradenane, surfactant, manufactured by Takenoto
Ols & Fats Co., 5 Ltd.), 1.0 part by #8ight of Dempl N (tradenane,
surfactant, manufactured by Kao Corp.), 0.1 part by wei ght of ANTI FOAM E20

(tradename, antifoam ng agent, nmanufactured by Kao Corp.), and 30 parts by
wei ght of water wdiee my@@ltﬁo@@tme@f tla@ldcﬂ“ﬁeon!ﬂxdthr(ééﬁa& @r obkeingict N a
vertical wet # ) f d\/%E( Co.
Ltd. The gr o%f%f rgﬂ!c:) ?éwaDs gﬂa 1?@0 ﬂr@jegggﬁgge\@&t# %?%é)é, :

wei ght of xaaﬁ(}r&ﬁnglﬁm;urmedpéiﬁtskb@qmp@d V\tbifh mnsiprrazr;:a(w@dmm@e a

t hi ck t d t
by vl oht ot GPBTend Bryestt & SNAnBRSSiar o Eof TRl orkblopsya P
(tradenabe, Haatgi:lchdei;arnmfufmtbucr@mm@tmyc@alsebm dhescomiars,. I[atst}llechnd
(P parts DaMe podoah WALEL 19,0080 R, A0-AMIERUS SURRRNA! 3R [BETHLRLT On
floable f by
Corpound | °22“m@1amo@ Fovangst @730 ek B8} fa coysiabiiantian | oRnEwATEbAE
wd f
Phe compoundel eGP et Bel e GRTR AR dent a0 851071 6%t by
wei ght of Cinpl sxspltsionradenaes;edhhinge reeafbon fomahinfractlincedubpeDegussa
J 3. h
Neveal g B (BBl e ELp oot TR Py e BB & s
Co., Ltd.), vabd 8.0 rpérmfsab?%(el(gh\tf) @ﬂmr@@&mamlzsqlutzademﬂa were
sur f act ant Ie Q Ft%t 1,40Léd ) tépd
Cogether . afitha i droruer PFTThd AieRut i BT Al
wgtgt6ablere pg\ﬁmhem chrbanpdngd 10. S%ebypr\mhghttmfs lbé:a:y]eﬁal/vafsordﬁrttﬁﬁ@@rﬁmund | .
0064] Co f | at t A
et Porh EMAHESETR Fag R A DL S
C
form ofl% he conpolHdNMR 10L& Ipai.t 38Ky, @H)gm Bl (s, Bipar 2.4y (sedght of

& Fars Co. . St b AT Bart By ey ghe of el KL Crraduint 2L ot dtknt,

manuf act ur ed. s (ISadP{;orp ), 0.1 part by weight of ANTIFOAM E-20 (tradenane,
anti f oam ng agent factured by Kao Corp.), and 30 parts by 5 wei ght of
wat er were m xed {%ggpﬁ and the m xture was ground with a vertical wet

grinding mll (1080 rqhﬁﬂra@ﬂsm n)diegnamact absxinkyl | NBX Cpowdard. Xheygr ound

R e BT
manuf act ur efih the powder X-ray diffractometry, the compound I (B crystal
form) exhibited peaks at 26 = 5.30°, 6.86.", 8.51°, 9.98°, 10.28°,
11.32°, 20.25°, and 20.96° with a relative intensity of not less than
15% as determined by presuming the peak intensity at 20 =
25 =20.96° to be 100 and exhibited peaks at 20 = 5,30°, 6.86°, 8.51°,
9.98°, 10.28°, 11.32°, 12.,20°, 16.64°, 17.10°, 18.39°, 20.25°,
20.96°, and 22.50° with a relative intensity of not less than 10%.
[0061]
The compound I (B crystal form) was analyzed by
30 differential scanning calorimetry (DSC), and a chart of the obtained
results is shown in Fig. 2. The compound I (B crystal form)
exhibited an endothermic peak at around 117.8°C as determined
by DSC, and no clear peaks were not observed other than the peak
at around 117.8°C,
35 [0062]
Example 2: Preparation of formulation containing B crystal form of




10 by Kuni m ne Industries Co., Ltd.), 7,5 parts by wei ght of propyl ene

glycol, 0.2 part by weight of Proxel GXL(S) (tradenane, fungicide,

manuf actured by Arch Chemical s Japan, g(% and 49.1 parts by wei ght of
water to obtain an aqueous suspension f Al ation (floable formulation)

containing 10.8% by wei ght of A crystal form 15 of conpound |. [0065] Test
Exanpl e 1: Storage test The aqueous suspensjon formnul ati ons of
Exanpl e 2 a2 BBRBEC SDENGRR fefmdatian) 54C for 2 weeks, and a

20 change in qualigy, efpr . t r d. The
size of crystals bEgefCo gwa‘ﬁ%\‘arht éf) t%eg%gpgé(g@gdtEgtlﬁmgsagngtas\é\@egpé\;\ﬁw?

| aser diffraiieonepdnt FapeBiezd, ol & rﬂaﬁbtb\onfvm&uaf ML WppIen $-akE under
an optical niesASEH s{&@@@t]an%E’M/ﬁﬁéFﬁ&G?@B b R kassto %P‘sf &aiﬁéﬂsoéo

particle_size distribution neasuring apﬁara us par at us us€d:
Laser di Pfrddeli bn 1plr ia¢t eb¥i »eeight f bie adiirflagaapparsat tisCtestD 2200

manuf aCture%Q}ﬁu%‘tt’Eﬁ(@éUbWan ’C't&gg fg(?tﬂ[ appbg%u e%rgnoﬂh#\lﬂ?@)mt@—?@ter

after the stora 30 test’ was use article size
with the abdfe ek r@ﬂﬁwmmﬁgaﬁe magrygealretlobn iéa@eGormé &t age

coul d not bej@ P?@%&gw‘e”g(l‘i‘@b? e?@“r%;xécﬁ‘%b@é%é’nf éﬂ& (PIS REREH A,

bef ore use ose to u trasonlc wa coarse particle

nucl ei di saﬁh@%r%’@ur@?[\fﬂﬁﬁﬁ \{G\Véléébrvéﬁ‘érﬁﬂmﬁi@@r Myt (b@@onﬁmﬂos‘%@ﬁ@]m) 23

ar at 5,%%5: rrg,qj{f r
'Ib\prrgges %I{? ?ﬁgg%t%é%utgiéijut eg oabl'e F% ﬁa P@*ggegﬁg\/égggggg \f%ésp
were taken i tAIXTHES aEpaPesas ey fﬂ&f&tﬁ%rﬁ’\’e@ﬁoo@ Xam@gen Je, njdr axes
f t al l-at ed.
of crysta Sgarf*ftotbf‘% L §ﬁt"‘%’FeI{[ﬁﬂ§% ed, Qdéhénﬁ:’é’erﬂ%ﬁé‘ﬁﬁ}%a\l\g%n% e

The A cryst t he storage coul not e Suspende ter’ and,
t hus, inst eéﬂaaﬂfawrgds@gn#wmsm omglugdeiesn Glest Ltdvas éxpoBedtst @Y

ultrasoni c yavightupt Id-opofse RIEh| cher nhghehydiaapReased o8l A8%Bls)
15 (tradename, fungicide, manufactured by Arch Chemicals Japan,
Inc.), and 49.1 parts by weight of water to obtain an agueous
suspension formulation (floable formulation) containing 10.8% by
weight of B crystal form of compound 1.
[0063]
20  Example 3: Preparation of formulation (wettable powder)
containing B crystal form of compound I
B crystal form of the compound I (10.5 parts by weight)
obtained in Example 1, 10.0 parts by weight of Carplex #80
(tradename, white carbon, manufactured by Degussa Japan), 73.5
25 parts by weight of lactose, 3.0 parts by weight of Newcalgen BX-C
(tradename, surfactant, manufactured by Takemoto Oils & Fats Co.,
Ltd.), and 3.0 parts by weight of Newcalgen WG-4 (tradename,
surfactant, manufactured by Takemoto Oils & Fats Co., Ltd.) were
mixed together, and the mixture was ground with SampleMill to
30 obtain a wettable powder containing 10.5% by weight of B
crystal form of compound 1.
r0064]
Comparative Example 1. Preparation of formulation containing A
crystal form of compound I (aguecus suspension formulation)
35 A crystal form of the compound I (10.8 parts by weight},
1.0 part by weight of Newcalgen FS-3PG (tradename, surfactant,




The results of the neasurement were as shown in Table 1. Table 1: Results
of storage test Test sanple fornulation Before storage Crystal im.e
After stora - e Particle dianmeter Properties Particle dianeter X 1.4 um

y: 1.7 Rm Crystal inmmge See Fig.? Propefrties

manufactured by Takemoto Qils & Fats Co., Ltd.), 1.0 part by
weight of Demol N (tradename, surfactant, manufactured by Kao
Corp.), 0.1 part by weight of ANTIFOAM E-20 (tradename,
antifoaming agent, manufactured by Kao Corp.), and 30 parts by
5 weight of water were mixed together, and the mixture was ground
with a vertical wet grinding mill (1000 rpm, 90 min) manufactured
by IMEX Co., Ltd. The ground product was added to a mixture
composed of 0.2 part by weight of xanthan gum, 0.3 part by
weight of Kunipia F (tradename, thickening agent, manufactured
10 by Kunimine Industries Co., Ltd.), 7.5 parts by weight of propylene
glycol, 0.2 part by weight of Proxel GXL(S) (tradename, fungicide,
manufactured by Arch Chemicals Japan, Inc.), and 49.1 parts by
weight of water to obtain an agueous suspension formulation
(floable formulation) containing 10.8% by weight of A crystal form
15  of compound 1.
[0065]
Test Example 1: Storage test
The aqueous suspension formulations of Example 2 and
Comparative Example 1 were stored at 54°C for 2 weeks, and a
20 change in quality between before and after the storage was
observed. The size of crystals before and after the storage test
was measured with a laser diffraction particle size distribution
measuring apparatus and under an optical microscope.
[0066]
25 [Measurement with laser diffraction particle size distribution
measuring apparatus]
Apparatus used: Laser diffraction particle size distribution
measuring apparatus SALD-2200 manufactured by Shimadzu Corp
The floable formulation diluted with water after the storage
30 test was used for the measurement of particle size with the above
measuring apparatus. The A crystal form after the storage could
not be suspended in water, and, thus, instead of the suspension,
before use in test, was exposed to ultrasonic waves until coarse
particle nuclei disappeared.
35 [0067]
[Measurement under optical microscope]




Viscous liquid Exanmple 2 (B crystal form X 1.4 umY: 1.7 See Fig. 5
Viscous liquid Conparative Exanple 1 (A crystal form X 1.6 umY: 1.6
um See Fig. 6 Viscous liquid X2 4.1 um 5:3 25 um See Fig. 8

Apparatus used: Digital microscope VHX-200 manufactured
by Keyence Corp.
Images of the water-diluted floable formulations after the
storage test were taken with the apparatus (magnification: 1500
5 times). The major axes of crystals in the images were measured,
and the average was calculated. The A crystal form after the
storage could not be suspended in water and, thus, instead of the
suspension, before use in test, was exposed to ultrasonic waves
until coarse particle nuclei disappeared.
10 [0068]
The results of the measurement were as shown in Table 1.

Table 1: Results of storage test

Test sample Before storage After storage

formulation Particle Crystal | Properties | Particle Crystal | Properties
diameter | image diameter | hmage

Example 2 X: 1.4 pm | See Viscous X:14um | See Viscous

(B crystal form) Y:1.7um | Fig. 5 | liquid Y:1.7um | Fig. 7 | liquid

Comparative X:1.6um | See Viscous X: 4.1 um | See Agglom-e

Example 1 Y: 1.6 um | Fig. 6 | liquid Y:25um | Fig. 8 | rated

(A crystal form)

X: Results of measurement with laser diffraction particle size distribution

15  measuring apparatus

Y: Results of measurement under optical microscope

[0069]
Agueous suspension formulations of Example 2 (formulation
20  comprising B crystal form) and Comparative Example 1
(formulation comprising A crystal form) were stored for 2 weeks in
a thermostatic chamber of 54°C. As a result, the formulation of
Example 2 had properties remaining unchanged and maintained
flowability as an aqueous suspension formulation. The particle
25 diameter of the formulation of Example 2 after the storage test
remained substantially unchanged from the particle diameter
before the storage test, and the microscopic images of particulate
state (see Figs. 5 and 7) show that the growth of the crystal
particles was inhibited. On the other hand, the formulation of
30 Comparative Exampie 1 after the storage test was in an



Aggl oi e rated X: Results of measurement with laser diffraction
particle size distribution 15 nmeasuring apparatus Y: Results of
measur enent under optical m croscope [0(%%9] Aqueous suspension formul ati ons
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crystal form and Conparative
form were stored for 2 weeks
nple 2

in a thernostatic chanber of 54C. a result, the fornulation of Exa
had propert i%%glpé]ﬁ%ira?ﬁeﬁg %ﬁg@vaﬁaéﬁﬁ‘ﬁwaﬁﬁi’tﬁ{t #ned f POWERILSI 15SRENGH Aqueous

suspensi on fformulatiopnandheugasdfirered 2R fi @mBtericef it Agufiehnl@t eneef

particul ate mi@t ehdisRiltigs. ihseadcidesshowthat hirgogrowch ah
was_ i, nhi bj tesgia{%m(% he th her _hand, the fornulation o
r

e BEAIHIRTE

parti cl eg
Conmpar at i'v

10

15

20

25

30

35

y unchanged fromthe

Ex le 2 after .th ara t est remmi ned substanti al |
pa?m) cle di dRetuRs ﬁé?@?@c *Eet%@&pé\ggt?teegﬂ?,uta d" ARV Rt EH b S0 BRETGUNREEE of

e JP6r dgeanEsBnabomedncrysal extension
involved in the growth of crystal particles during storage, posing a

problem of storage stability as aqueous suspension formulations.,
The particle diameter of the formulation of Comparative Example 1
after the storage test had a clearly increased as compared with the
particle diameter hefore the storage test, The formulation of
Comparative Example 1 after the storage test was in an
agglomerated state and was not suspended in water. Accordingly,
the formulation was treated by ultrasonic irradiation treatment
before the measurement. Therefore, it is considered that the
actual particle diameter of the formulation of Comparative Example
1 after the storage is larger than the measured value shown in
Table 1.

[0070]

The B crystal form of compound I according to the present
invention had high physicochemical stability and possessed high
storage stability. Agricultural chemical formulations having high
storage stability can be provided by adopting B crystal form of
compound I as an original substance of an active pharmaceutical
ingredient.

[0071]

Test Example 2: Efficacy confirmation test

The aqueous suspension formulations of Example 2 and
Comparative Example 1 were stored at 54°C for 2 weeks. The
aqueous suspension formulations were difuted with water to
prepare water-diluted solutions having predetermined
concentrations. The diluted solutions (2 mL) were applied to leaf
disks of cucumbers. After air drying, 25 to 40 adults of Bemisia
tabaci were released. A absorbent cotton lid was put on the
container, and the container was placed upside down. After 2
days from the treatment, the number of dead adults was counted
to calculate LC50 (ppm). The particle diameter was measured

ablé% Cpyst al
f =30



aggl onerated state, lost flowability as an agueous suspension fornul ation
and thus suffered fromdifficulties in dilution wwth water, making it
difficult to apply the diluted fornul at'ggn as agricultural and
horticultural insecticides. The microsc6pic i mages of 5 particulate state
(see Figs. 6 and 8) showed crystal extension involved in the growth of
crystal particles durjng storage, posing a problemof storage stability as
aqueous susp&HSi oG ol'arﬁ%irat 'ﬁg?tiq’ e %?&C?%I &7 a E’PUES'fOW hE&'§6r %t i on
of Conpar atiyspdpeipl &rld abtesrding stormge pasdedae adet@asdy imcreased as
conpared with the 10 particle dianmeter before the storage test. The

formul ati on a'@é’rlr%ér-ative Exanple 1 after the storage test was in an

aggl oner at ed state[[mwgd]was not suspended in water. Accordingly, the

fornmul ation was treate b% ul trasonic irradiation treatnent %eH)rg t he
measur ement . Ther effbt EESHHESOf SN SHRIEEMSAE WMAhE ASSHEMIRIN paP(§ & e
di aneter of the fornulation of Conparative Exanple 1 after the storage is

| arger than the neasured val ue shown in_Table 1. [0070] The B crystal form
of conpound | accoﬁﬁ%r%(}?é&f%‘éf%E%éﬁ?nf@@miuﬁi}é‘?ﬁi on_had hi gh

physi cochemlical stability and possessed hi gh stonage Atiabi Cotiyarative
Agricul turali chem cal formulations having high Stayage st abidaibiple can be
provi ded by adopting B crystal form of conpound forag an gpj@'yg@llfoﬁhl)k)stance

of an acti Ve RRALIRGHNII Sahol-Mb20lONFdluchest Exanpl e 2 Effi cacy

confirmation.:t e 2 khE agu spensijon fbPmul ati ons bf Exanpl e 2
and Conpar af in&gﬁ%&%%&fw qha‘;lﬁa *eﬁgtj@bim%ﬂ* 54Cf-or—2-weeks:—The--agueous

|J VWC1T T tUlIcu At (')-fy

suspensi on f AVRAZE PG HemelcHrTwiiags & i kat jer t9130 prepareswat er-djl uted
sol uti ons hal@gvptkederer ni ned concentrations. The diluted solutions [(2 ml)
wer e appl i edLCo0legiibitdd bk forofulativouftbestsragdit gr ai% dryilng, 25 Elo 40 adults
of Bem sia {abac{ppwere rel eased. A absorbent icott B 1id was pr on the
cont ai ner, and the container was placed upside down. After 2 35 days from
the treatnment, the nunber of dead adults was counted to cal cul ate LC50
(ppm . The particli80dizdnmet er was neasured 25 with the laser diffraction

P ocedu descri bEd" i Crdv TR 285 BRShaL E el aP Bantur Brefele®
measur enent ther padsclehdimmieneTalfl ecthpdiahd € 20 Resdbtrmwdtienf aftacythe
confirmati O@téreasée %%h%dz substantially unchanged, whereas, for the
formulation comprising A crystal form of Comparative Example 1,
an increase in particle diameter caused by the growth of crystals of

15 compound I during storage was observed. In the pediculicidal
activity test of both sample formulations against Bemisia tabaci, for
Comparative Example 1, a lowering in pediculicidal activity was
observed. It is considered that the lowered efficacy is attributabile
to a reduced probability of contact as a result of a reduction in

20  specific surface area by an increase in particle size of A cristal form
during the storage. Accordingly, it was demonstrated that, in the
agueous suspension formulation, a change in crystallized state of
compound I which is an active ingredient for insecticidal activity
nas a significant influence on the insecticidal activity.

25 [0074]

As is apparent from the results of Test Examples 1 and 2,
when agricultural chemical formulations comprising compound I as
an active ingredient of agricultural chemicals are prepared,
agricultural chemical formulations that, under long-term storage



(B crystal formp 1.9 2.1 Conparative Exanmple 1 (A crystal form 1.6 4.1
Average particle dianeter before introduction into thernostatic chanber at

54C (pm Average particle dianeter af ?gr storage at 54C for 2 weeks (pm
LC50 exhi bited by fornulation after stofage at 54C (ppin) 1.4 5.1 [0073]

conditions, are less likely to undergo a change in properties, can

maintain a predetermined insecticidal activity, and have high

long-term storage stability can be provided by using B crystal form

of compound I according to the present invention as an original
5 substance of an active ingredient of agricultural chemicals.,



10For the fornulation conprising B crystal formof Exanple 2, the particle
di aneter of conpound | in the fornulation after the storage renai ned
substantially unchanged, whereas, for t formul ati on conprising A crystal
form of Conparative Exanple 1, an incredse in particle diameter caused by
the gromh of crystals of 15 conpound I during storage was observed. In
the pediculicidal activity test of both saggle formul ati ons agai nst Bem si a
tabaci, for Conparative Exanple 1, a g in pediculicidal activity was
observed. It is considered that the |owered efficacy is attributable to a
reduced probability of contact as a result of a reduction in 20 specific
surface areaiby &n increase in partcheC§V§Eﬂof A cristal formduriR§ the

storage. Accor di nabinyil3 MeseAPNELLA! @k ARbmEthdAapAGUBRYS aBNEARNSI on

formul ati on, achangeln crystallized state of ound is an
active ingredi enf-fofl MEE i@raenaietfhat 9xﬁg§t%r£f eacioR apeainfatudhce on
the insecticidal japdi yhd yfoil%%%?@]ffractlon anﬁess(ﬁﬂp%eﬂbtéﬁﬂﬂ%d‘eo\? esul ts
of Test Exanples 1 and 2, when_agricul tural em cal” fornul ati ons

conpri si ng corrpo@ﬁwqerag &y ddtia¢EOMRFédi ent of agricultural chenicals are
prepared, agricultural chem cal formulations that, under |ong-term storage
26 conditions are |ess Ilkely to undergo a change in properties, can
malntalnapredet aidfriagéie Bl 2@k ivity, and have high long-term
storage stability can begpgoglziaed by using B crystal form of conpound |
according to the present |nvent| on as an original 5substance of an active

i ngredi ent of agricul tur & 9¢He#i cal s. 27 CLAIMS 1. Acr yst al of

2-ethyl -3, 7-di net hyl- 6- (§ %LOIon uor onet hoxy) phenoxy) gui nol i n e-4-yl1 net hyl
carbonate that exhibits fractl on peaks at at |least the foll ow ng
diffraction angles (20) gdt-erfm ned by powder X-ray diffractonetry:

D ffraction angle (20) 1@_3,(;)0225 90.2 8.50.2 10.0+0.2 10.30.2 11.30.2
20.30.2 21.00.2 2. Thecrystal of

2- et hy1- 3, 7- di met hy1- 6- (4-B&Fi £ uor omet hoxy) phenoxy) gui nol i ne-4- yl net hyl
carbonate according to oelpakamlye which further exhibits diffraction peaks at

the following diffraction angles (20) as determ ned by powder X-ray
di ffractometry: Dmﬁc@lloﬁian%ﬂ_fJ_(_ZO)_

2. The crystal of
2-ethyl-3,7-dimethyl-6-(4-(trifluoromethoxy)phenoxy)quinoline-4-
yl methyl carbonate according to claim 1, which further exhibits
diffraction peaks at the following diffraction angles (28) as
determined by powder X-ray diffractometry:

Diffraction angle (26)
12.2+0.2°
16.6+0.2°
17.1+0.2°
18.4+0.2¢
22.5+0.2°

3. A process for producing the crystal according to claim 1 or 2,
the process comprising precipitating crystals from an alkanol
solution of
2-ethyl-3,7-dimethyl-6-(4-(trifluoromethoxy)phenoxyquinoline-4-
yi methyl carbonate at a temperature of 40°C or above.



12.20.2 16.60.2 17.10.2 18.40.2 22.50.2 3. A process for producing the
crystal according to claim1 or 2, the process conprising precipitating
crystals from an al kanol sol uti onof

2-ethyl-3, 7-di met hyl1- 6- (4- (trifl uor omet K&xy) phenoxy) gui nol i ne-4- yl net hyl
carbonate at a tenperature of 40C or above. 28 4. A process for producing

the crystal accor to c aiml or 2, the process conprising addi ng water
to an al kandt sol p%?]c or producing the crystal according to clatim 1 or

2-ethyl-3,7- mmqfomcbsg (:énﬁ;brrmhbugmﬁh%ﬂephwow) QAN RS drion! ol?ret hyl
erefromat _a tenperature of 40C or

carbonate a tln Stal s ure
above. % Gﬁ %1 (tr@%&%&mﬁtbﬁ%%@m@waqwlﬁ@h@ﬁyét al

accor di ng tQ/IC|rﬁEﬂhy11 war%o@%t@naa@tIm@dm%@ﬁlger&frystaﬁs TiRereFak i Ubtt ug al
chem cal conpositio ing to claimb, fuifther conprising a surfactant

h acc
and water. M ﬁ*ﬁﬁa%?l 1’0148,};;91* ek cal conposi tion according to claims5,

further conprising a surfactant and a solid carrier.

5. An agricultural chemical composition comprising the crystal
according to claim 1 or 2 as an active ingredient.

6. The agricultural chemical composition according to claim 5,
further comprising a surfactant and water.

7. The agricultural chemical composition according to claim 5,
further comprising a surfactant and a solid carrier.



