CYCLI C CARBOXYLIC ACID 5 Technical Field The present
invention relates to a nethod of producing pol ycyclic
| actans. Background Art 10 As a method of producing
pol ycyclic lactans, there is known a nethod of

reacting | actones + [ exan- 2- one
with phthalim de SX{EJS@ ﬁ%@@@hﬁ‘h%ﬁ

N, N- di net hyl f or mam de sol vent, then, esterifying
using an acid carried on a resin, subsequently, 15
perform ng N-deprotection reaction using an am ne
conpound carried on a resin (see, Synlett, 10,
1641(2002)), however, this nethod has a problem from

5 theeShANEARYI Bieafa cOst because of necessity of use of
a ~Special teagent carried on sin for the .r

a.r cf.l-on
of 20 Thet BAEeseatd W%‘H%dﬁ%&?&%ﬁﬂna a{'i‘%“?‘gg bk
u ' or ifcthgcybakd of polycyclic
Igéféﬁégg hé*ﬁ?%?@%t inveﬁtors have investigated an
i ndustrially advant ageous nmet hod of producing
polycyclic | g:ns, and resultantly found that 25
poéé@égfﬁggﬁgé¥§hs can be produced with good yield by
10 USi Ny Ascar wRithdd nsft oprpaliyingl polyanehes hachamgw there
material. Disclosure of the |npvention he,present
i n¥EnKNEYThAs RERPT eCf B?aﬁFgﬁ et oied 103

i'ng”a  nefthod for
Pr 89Ueii g AY FYE! 6 thbAghans otlel wiobhyhal imifleapotassium
s, the present invention provides the fg%lomﬁn% Ui £vin
t oip23p. M N-dimethelfogmanigeoARTYRP T actBRB of S Y g
f OLEQWN G, TR IW! Gafdl oBOBR aSiris 42 SbbayBg tily.ce
steps to ; .

15 performing N-deprotection reaction using an amine

compound carried on a resin (see, Synlett, 10,
1641(2002)), however, this method has a problem from
the standpoint of cost because of necessity of use of a
special reagent carried on a resin for the reaction of

20 lactones and phthalimide potassium, and is
unsatisfactory also in the yleld of polycyclic lactams.

The present inventors have investigated an

industrially advantageous method of producing
polycyclic lactams, and resultantly found that

95 polycyclic lactams can be produced with good yield by
using a certain kind of polycyclic lactones as a raw

material.

Disclosure of the Invention

30 The present invention has an object of providing a
method for producing polycyclic lactams with good

yvield.
That is, the present invention provides the

following [1] to [23].
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RBRa 0 R5 (1) N no 5 H[in the formula (1), when

R3 and R4 are both a hydrogen atom R represents a
substituted nethyl ene group or an optionally

substituted pol ynet hyl ene group having 2 to 4 carbon
atons, when at |east one of R3 and R4 is a 10

substitutnt other than a hydrogen atom R represents

an [bbtibnmth@mbsfipupé@qﬁngnd@meagsooﬁ dtheanfollowing

=By 25 B SOl L085 BR KL Ao R PR YelR, & e

C£mn nmet hyl ene groups constituting the pol ynet hyl ene
group may be 15 substituted by an oxygen atom one or
two ethylene groups constituting the polynethyl ene

may be substituted by a vinyl ene group,

ual | y-adj acent two nethyl ene groups

ing the polynethylene group nay be nutually

R«£.0 ne ted via an(gxygen atom 20 net hyl ene group,

Qgroup or ‘vinylene group, R3, R4, R5 and R6

Rsepﬁ§sent each independently a hydrogen aton1 hal ogen
atorhl cyano group, optionally substituted alkyl group

\V; C on t iponal st it

LFVERS) Fortuad SO R AR Ty SBR S rer A HbBPogen

atqm;dharbpnﬂﬁﬁntsLneduasyntQMﬂQJmnmhm@ene tgrdp or an

osEEHRE) ST L 0ERN o YRR 8, TR, 85 = <o
4 rﬁ}flﬁﬁﬁngtea:;sh wnﬁapﬁﬂdemtab)eta dnfscal)r@gelga adma) R, 13306.

car oony r ou avl n to carpbon at ons,
SR L ER ARy PR Fhas | oty dzs 4 Aoy B Sapresents an
oﬂﬂiﬁdilﬁgéﬁ%ﬂmwd7méQh§QeQﬁ{ R¥o@h 08%, an optionally

al kox group 2
substi uted polymethylene group having 2 to 4 carbon

atoms, and one or no-mutually-adjacent two methylene
groups constituting the polymethylene group may be
substituted by an oxygen atom, one or two ethylene
groups constituting the polymethylene group may be
substituted by a vinylene group, no-mutually-adjacent
two methylene groups constituting the polymethylene
group may be mutually connected via an oxygen atom,
methylene group, ethylene group or vinylene group,

Ris, Ry, Rs and Rg; represent each independently a
hydrogen atom, halogen atom, cyano group, optionally
substituted alkyl group having 1 to 10 carbon atoms,
cptionally substituted alkenyl group having 2 to 10
carbon atoms, optionally substituted aryl group having
6 to 20 carbon atoms, optionally substituted amino
group, -ORa. group, -SRp, group or -COOR. group, R, and Ry
represent each independently a hydrogen atom,
alkylcarbonyl group having 2 to 10 carbon atoms,
arylcarbonyl group having 7 to 20 carbon atoms, aralkyl

group having 7 to 20 carbon atoms, alkoxyalkyl group
2
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having 2 to 10 carbon atons, trialkylsilyl group
having 3 to 10 carbon atons, al kyl group having 1 to
10 carbon atons or aryl group having 6 to 20 carbon
atons, and Rc represents a hydrogen atom al kyl group
having 1 to 10 5 carbon atons or aral kyl group having
7 to 20 carbon atons.] (Step A) a step of reacting
hakaglgonest #f 16 heal®dOVd Hidins f Oilad KPP s1 F1agridhp Raving
&2) O 10 R O[in the formula (2), Rand R3 to R6
3 tepldsctarkber 3A0BS nebbknigs IZS PNV HRE AbdPe 10 HRELPON
l..d y h kNG Af a )

R B A 8RREFO RS P pe O 2R e R e
replasoiitd 4 3bydhiogemB3atdnt, Aslk¥ ]l igrdle havipigad to 10
a), (3b) and (3c),, , A2, A3, A4, 5 A7, A6
cakB 4 teks -8, SRR Eh HE PHBCRaYAI 1§ ta A FaPR
atamem} hal ogen atom nitro group, alkyl group having 1

to 6 carbon atons, al kenyl group having 2 to 4 20
(S&gPodr) atonms, optionally substituted aryl group having

6 oé%gé: o . ] Y oFU | t :

gr‘cé)lup a\?tlg fn)gp‘ig%glg:zlgcar %ﬁag%%ng%oﬁém%%fgaﬁgxb

formplesefR® k: a hydrogen atom al kyl carbonyl group
having 2 to 10

Ry R,
Rs @)
Ry’ 0”0

([in the formula (2), R and R; to R¢ represent the same
meanings as described above.]

and imides of any of the following formulae (3a), (3b)

and (3c):
A
Az Ag
As )
o (3 A o (3b) Ato (3¢c)
Aa As o

[in the formulae (3a), (3b) and (3c), A, A2, Az, A,,
As, Ag, Ay, Az, Ay and A;, represent each independently
a hydrogen atom, halogen atom, nitro group, alkyl group
having 1 to 6 carbon atoms, alkenyl group having 2 to 4
carbon atoms, optionally substituted aryl group having
6 to 20 carbon atoms, optionally substituted acyl group
having 2 to 4 carbon atoms oxr -ORgq, Ra represents a
hydrogen atom, alkylcarbonyl group having 2 to 10
carbon atoms, arylcarbonyl group having 7 to 20 carbon
atoms, aralkyl group having 7 to 20 carbon atoms,
alkoxyalkyl group having 2 to 10 carbon atoms,

3
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carbon atons, arylcarbonyl group having 7 to 20 carbon

25 atons, aral kyl group having 7 to 20 carbon atons,

al koxyal kyl group having 2 to 10 carbon atons, 3

trial kylsilyl group having 3 to 10 carbon atons, alkyl

group having 1 to 10 carbon atons or aryl group having

6 to 20 carbon atons, and Mrepresents a hydrogen atom
tmahkkﬂtlstiwﬂt aér@ﬁp”hhvﬁrig) prosuce chevuH resepsdeatixyl

I|c acj ds of the followng forrmulae (4a), (4b)

TETRP (ABYLTE R Fo o1 SaEbI AL eRAIOTNAGL (RS CRURGYing
6 Ao @ RScRY s ( )

formul ae bE%AZ§%%§ZangS%Z f%?reSLﬁE% ﬁ£§§§%éégn %%om
or abkahi mAztaJAsatm 1A7 . A8 . A9 . AL0 and M

d d
o4 SPEERGEL AR SN LRI oS8Rt G AT s b
faelnyow bhgt Iﬁer&rﬂrlalé ae4(a4a) ( 4Ab)awdd( 44¢): obtained in
t he 5 step Ato produce the correspondent esters of

the Aol l o@ ng forrmyl ae (5a), (5b) and (5¢c): 4 Al OA

AR R £ A5 N4933 SHNCC))::?RG A8 AS O o3 "
Al i & RO 6 OM
At O O (4a) o BALL ST
A9 O RS H4
10 I oM
ST L R

[in the formulae (4a), (4b) and (4c), R, Ra, Ris, Rs,
Re. Ar, Az, As, Ay, As, Ag, A7, Ay, Ag, A1y and M
represent the same meanings as described above.]
(Step B)

a step of esterifying the carboxylic acids of any
of the formulae (4a), (4b) and (4c) obtained in the
step A to produce the correspondent esters of the

following formulae (5a), (5b) and (5c):
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A 0R5 RO(5a) AAB30 RS Rs 0 (5b) 24N6cOR7 9 R3 O
O (5¢) [in the fornmulae (5a), (5b) and (5c¢), R RS,

R4, R5, R6, A , A2, A3, A4, As, A6, A7, AB , A9 and
Al0 5 represent the sane neani ngs as descri bed above,
and R7 represents an al kyl group having 1 to 10
carbon atons, al kenyl group having 2 to 10 carbon
group having 7 to 20 carbon atons. ]
7te{ [gacting the estergsah any of

f)

Atk 4{l ae R54 B) and (5c) obtafngd

B 3§ am NS t Qprok Q tans of the
Ai e~y oduct i ¥ according to
the Iflact oles ¢fsf ~Rfie fo mJIaEéZ) and tAfe”l;
15 oA*the Yorhul ae (3a9, (3M3)and (3c) afe pedted in

an am de solvent of the followng fornmula (6): 82 1
Si NY O (6) [inthe fornula (6), Bl and B2 represent
each independently a hydrogen atom or al kyl group
having 1 20 to 5 carbon atons, B3 represents a
hydrogen atom g kyl @ S 1 to 10 carbon
atoms or aryl dt avi g carbon atons, and
B2 and B3 may be cjpnn agfyclic structure
e connected.].

together with a : :

5 [3]. The profiuctio fshofaccoffding to [2] wherein

t he ami de sol vent of ¢ formul a 06) i $5Q), N-

di met hyl acetam de. [4]. The production nethod

accar di to.an ne, of ] to [3] wherein the imdes
L4 ot BB R T8N mufabT and (Be TR R R TR
2

» Ay, Ay, As, A, A7, Az, Ay and A;,

represent the same meanings as described above, and R,

RGI AI,A

represents an alkyl group having 1 to 10 carbon atoms,
alkenyl group having 2 to 10 carbon atoms or aralkyl
group having 7 to 20 carbon atoms.]

{Step C)

a step of reacting the esters of any of the
formulae (5a), (5b) and (5c) obtained in the step B and
amines to produce lactams of the formula (1).

[2]. The production method according to [1] wherein
the lactones of the formula {(2) and the imides of any
of the formulae (3a), (3b) and (3c) are reacted in an

amide solvent of the following formula (6):

B2

L e
81/ Y
o ()]

[in the formula (6), B, and B, represent each
independently a hydrogen atom or alkyl group having 1

to 5 carbon atoms, B; represents a hydrogen atom, alkyl
9



10

15

20

25

30

10 (3a). [5]. The production nmethod according to any

one of [1] to [4] wherein the imdes of the formula

(3a) are phthalimde potassium [6). The production

met hod according to any one of 15 [1] to [5] wherein

the carboxylic acids of any of the fornulae (4a),

(4b) and (4c) and al cohols of the follow ng formul a
gr¢up hB¥i0d (¥)toéwheér ciarbdRy atpmesem strnl adkgupghayyng

having 1 to 10 .20 carbo t ons | kenyl ,qroup_havi
6 55{ GO1GAERYbrREOBe 0V 4t ROF BP olFh A fgoInEs oGt
fofml RORyRING . 3 t 208 thedC sy d Phgtodied efi edsomf tanwhifch
the forrmulae (5a), (5b) and (5c), and"the resultant

theyt are somrgcbed-the fornul ae (5a), (5b) and (5c¢) and
aaLQ?S.@h%é?%géugeﬁb@MdHlﬁéﬁnHEQOQ%hh%;¥b'P&? {Berein
(wne r stit

ein, epresents an optionally su ut ed
thanamddegrsoventablythgr digpremakang 6l ties 3N .dar bon at ons

optionally supstituted with an am no group.) 30 are
dingbF&f%%%?WbaﬁCe |l actams of the formula (1). [7).

Theapr,odue i Fo dBE 82 naeA b doatooaalnane ®fany 1dnko of

&6% wherein R5 and R6 represent a hydrogen atom %8%. 1
[1¥hEopladucthoreibt k88 datidies ngreoiiifehehithpforguta
(3%8} wherein R3 and R4 represent a hydrogen atom 6

The production nethod according to any one of
[ 1] 510 @Bie wieeduntRons me thadpagepeddad fifomiyeone of

1 SRR 80y (BE Mhaos B FoHETER) fory 2
phtheMimidld petassium.

[6]. The production method according to any one of
[1] to [5] wherein the carboxylic acids of any of the
formulae (4a), (4b) and (4c) and alcohols of the
following formula (7)

R; -OH (7)

(wherein, R, represents an alkyl group having 1 to 10
carbon atoms, alkenyl group having 2 to 10 carbon atoms
or aralkyl group having 7 to 20 carbon atoms.)
are reacted to produce esters of any of the formulae
(5a), (5b) and (5¢), and the resultant esters of any of
the formulae (5a), (5b) and (5c) and amines of the
following formula (8):

Rg -NH2 (8)
(wherein, Rz represents an optionally substituted amino
group or alkyl group having 1 to 5 carbon atoms
optionally substituted with an amino group.)
are reacted to produce lactams of the formula (1).

[7]. The production method according to any one of
[1] to [6] wherein Rs and Rs represent a hydrogen atom.

[8]. The production method according to any one of

[1] to [7] wherein R; and R; represent a hydrogen atom,

6
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1 (10]. The production nethod according to any one of
[1] to [9] wherein Ris a group selected fromthe 10
followi ng group: -(CH2)2-, -(CH2)3-, -(CH2 )4-, (CH3
) 2C<. [11]. The production nethod according to any one
of [1] to [10) wherein Ris a (CH3)2C< group. [12].
Carboxylic acids of the following fornula 15 (4a): O
2 R39R4 The) PtddcAibnRmeAthdd Qiédordlingy Wy 40yMha of
(4a%, R R3.to R6, Al to A and M represent the sane
[ThabP ng8 laghesgin nRa18h6y @ qoup | selectied Eromxyhec
£FCL EiAGCYGY: to [12] 20 wherein, in the formula
(4a), R répresents a group selected fromthe group
cons{ GHi hg-of ~(@HY)2=, ~(CED) 3 -(CHy){CHR) (£k)and,

2 , R4, R5, R6, A . A2, A3 and A4
(Fg)gpﬁzeéeﬁgﬁé cﬁ);;%rz?gse)n’ atom [14].
- di e | - 3-[ (A=3-di hydro-1, 3-di oxo-2H 25

do | ) mét hyl) - cycl opr opanecar boxylic acid. 7
[A15]. A pot assi salt of 2,2-dinethyl-3-[(1, 3-
droy&ﬁi;di X®- 2H i soi ndol - 2-yl ) net hyl ] -
cycl opr opanecarboxylic acid. [16].
1R,38)-2,2-m|ﬁﬂkwl-j§?£1,3-dihydro-1,3- 5

foxg<2H- i $&i ndfl - 2-y! t hyl ] - cycl opr opanecar boxyl i c
agw@ig[l?]. pot assi

salt of
61R, 38) - 2, 2-di Wet hyl - 3\
(1,§-dihydro-1,3-di X0-2H i soi ndol - 2-yl ) net hyl ] -
cycl opropanecar boxyl t ¢ aci.d.

{10]. The production method according to any one of
{1] to [9] wherein R is a group selected from the
following group:

-(CH;)2-, -(CHz2)3-, -(CHz)s-, (CH;)»C<.

[11]. The production method according to any one of
[1] to [10] wherein R is a (CH, );C< group.

{12]. Carboxylic acids of the following formula

(4a):;
A1
AZ ?
N oM
A3 5 RS
A+ O R o (42

[in the formula (4a), R, R; to R¢e, A; to A; and M
represent the same meanings as described above.].

[13]. The carboxylic acids according to [12]
wherein, in the formula (4a), R represents a group
selected from the group consisting of -(CH;),-, -
(CHz2)3-, -(CHz).- and (CH;).C<, and Ry, R(, Rs, Re, A;.
A2, A3 and A, represent a hydrogen atom.

[14]. 2,2-dimethyl-3-[{(1,3-dihydro-1,3-dioxo-2H-
isoindol—z—yl)methyll-cyclopropanecarboxylic acid.
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10 [18]. Esters of the following formula (5a): A O 2
R3RA )IJNOR7 A RS Re O (5a) [in the fornula (5a),

R, R3to R7 and Al to A4 represent the sane meani ngs
as described above.]. [19]. The esters according to
[18] wherein, in the 15 fornmula (5a), R represents a
group selected fromthe group consisting of -(CH2)2-,

-(EHB)3- A Yd¥HR341uandaltCy 2, £-dimedmdyy R33 - R41,B5,
R6, Al , A3 and A4 represent _a hydrogen atom

dihydro-the et exe-2Hcds@indeb- 2 181 18 08  wherein 20
' ' n al kyl roup having 1 to 4
oy ELopR i dAPYLRAIY dardn allvl group having
2, padilnet(yl 38 ) ¢ 2, 2-diimedrhr 115 3~ H(dx3-Adhydro-1, 3~

I soi ndol - 2-yl t byl ],-.cycl.o anecar ho 1s
a1 QKPR ziao%#@"&%?é’["{ﬁt@%f E%Fg-"?%%éggrb"%ic
acfijoxo- 2Hi soi ndol - 2-yl ) met hyl ] - cycl opr opanecar boxyl at e

. 23] . Methyl (1R 3S)-2,2-dinethyl-3-](1, 3-di hydr.o-

1, B1diloxé B9t asshubl SALR et H/B}%S)"Z[a 22 &R Th§L%s-

yel ann car hoxyl hQr Al yve BEvEL t he
RS ARERRTECR S érxé’?é’?f}i?%v%%gﬁ%ﬁ WERTE i ol
cychogetogidnedetrboxyIie askd A is a step of reacting

| a es of the _aboye- ' fQr 2 _ *

(hgﬁgﬁna %ﬁ?r%bgsegﬁgtg?%?éé&?gc?gggﬁﬁ )0?%)éone

casgy) and ami des of any of the above-described
Azfor | ae ¥3a) P\ and (3c) to produce the

c acids of the above- descri bed
and tﬂ@ﬂ [ herei nafter,

Al 0 R° e} (5a)
[in the formula (5a), R, R3 to R; and A; to A,
represent the same meanings as described above.].

[19]). The esters according to [18] wherein, in the
formula (5a), R represents a group selected from the
group consisting of -(CHz)2-, -(CH2)3-, ~-{CH; )¢, - and
(CH; )2C<, and Ra, Ry¢, Rs, R¢., Ay, Az, A3 and A,
represent a hydrogen atom.

[20]. The esters according to [18] or [19] wherein
R; in the formula (5a) is an alkyl group having 1 to 4
carbon atoms.

[21}. 2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyl]-cyclopropanecarboxylates.

{22}. Methyl 2,2-dimethyl-3-[(1,3-dihydro-1,3-
dioxo-2H-isoindol-2-yl)methyl]-cyclopropanecarboxylate.

[23]. Methyl (1R,35)-2,2-dimethyl-3-[(1,3-dihydro-
1,3-dioxo-2H-isoindol-2-yl)methyl]-

cyclopropanecarboxylate.

Modes for Carrying Out the Invention
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abbrevi ated as carboxylic acids (4a), (4b) or (4c), 10
respectively, in sone cases). In the lactones (2) to
be used in the present invention, when R3 and R4
described later are both a hydrogen atom R
represents a substituted nethylene group or an
optionally substituted pol ynethyl ene group 15 having 2

to #heaph@seai©ndnvand iiewal 1| sastlana fafed 2RdaRtail
IS a substituent other than a hydrogen atom R

belBFesents an optionally substituted methyl ene group

or Tl %FEte't;Prb@'iA’ %ug%te'ttgfdr£95¥%tgh¥lla%¥e019é9u8f the
havi ng 2 0 4 carbon a e or
ah@Vﬁuﬂ@ﬁdq&b&@aﬁenmuﬂwo(Zmrﬁmhybenaﬂyanmmabbreviated

SRR RRETE, AR 2 £ ey e ene

ameaae Frimes £obmuillaet i (h f he( phy aRid Yl Bhp 860PRoduce
may be substituted by a viny Ienebgrou Further, no-

t%taairmsgdamwﬁ easbezhliereifsupd dhestabeveng
dé§8r35e90|f56£‘iﬁni‘jZ$§n?4Qr)°UFt By Qﬁdm('%a)' '[ﬁé@i‘z‘?&%@gr

via an oxygen atom nethyl ene group, ene group
awrevnnyzle@n@sgr%pboxsréiwbeﬁdweh&aopt |(@|’na)l lox (4c),

on, t he above descri bed net hyl ene group or
res%!FéE!t%Lhyl e igl} oﬁ% C36°R&R %zg 2 to 4 carbon atons

represehes laictiorexanpk ¢, ta bad agedd ai AMhey Pie L,

| kyl h to 10 bon at [ kenyl
ufrethL Ry BEe 1 ARdcRooes GFORES AAAST BES REGAG

h¥it&gefl aoRPN i PEPreseRsONAldpSEREhitkd % &Y 1éne
group, -OR, group, -SRb 9 group or COORG group, ‘and
gQuDp RBraﬁa RP trﬂaﬂq’é%ém substt 1§ uitep epddymet hy knne ogeaup

nAHOY 2 l%aA§¥P% n952HRs A% eég Ol%@gyjone of Rj

at ons, arylca group Havi ng O0~car
argd ohs ,1aral kybsgdm;mmvmhgei‘ tha:ijo & Itpdbogeat atom, R

QST b SEHSP, SR PR B R Te smoup on
an optionally substituted polymethylene group having 2
to 4 carbon atoms. One or no-mutually-adjacent two
methylene groups constituting the polymethylene group
may be substituted by an oxygen atom, and one or two
ethylene groups constituting the polymethylene group
may be substituted by a vinylene group. Further, no-
mutually-adjacent two methylene groups constituting the
polymethylene group may be mutually connected via an
oxygen atom, methylene group, ethylene group or
vinylene group.

The substituent optionally substituted on the
above-described methylene group or polymethylene group
having 2 to 4 carbon atoms represents, for example, a
halogen atom, cyano group, alkyl group having 1 to 10
carbon atoms, alkenyl group having 2 to 10 carbon
atoms, aryl group having 6 to 20 carbon atoms,

optionally substituted amino group, -OR, group, -SRy

9
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al kyl group having 1 to 10 carbon atons or aryl group
having 6 to 20 carbon atons. Exanples of the
above-descri bed hal ogen atom 10 include a chlorine
atom brom ne atom fluorine atom iodine atom and
the |ike. Anong the above-described al kyl groups
having 1 to 10 carbon atons, exanples of

gumspibsti COORY lgoagy, cindbRanCcRgdaabkyl gepuesdiowi #8ch
carbon atons 15 include a nethyl group, ethyl

., 1. to 1
SRR ARREIIoN YGERIS™] SHMop ALY ORBXBIAA 19 B Bup
hafithg he kika.o E@PPbRSalbmishe a?x!')kf@é(kbghwgiﬂ%%€?hgving

to 10 carbon atons include a vinyl group,
7 group? capbepergtomgr oapalkydr apeoyp havdpg T- bk Rl
, aexput e , 3-hutenvl . groyp.an he
C#lrtﬁdeﬁ) %ﬁgl?rrl%l’esnay io’?g’?%%i%% gg%rogllfperhgaz?%a g {8 %O& C&PBBR™
atainons tnthids 1as pihehyyrgupupaviapht iyt oglou axsbi hetoms
f igﬁ. Exanples of the optionally substituted am no
2O upI TS8P RAVIRE ah B A8 GAGHRD R EPPFaRTNGIghbUproup
heRAIZPYE 2BbNQ 0 Hebn NBEBMELAN N0 group, di met hyl - ani no
group, benzyl am no group, tert-butoxycarbonyl am no
gr SUFR P bRz poShaaraeve afeasrdind hatogha kitiom
e . t - [ de ragen
in?gqgﬁt%mé g%&? eri g{;ebo%?m %ﬁ%@" qhq%vi%é)#' t gi‘Tgyrgélregoant om.,
iogtigrss atamhaasl arheackiyé.group and the |ike,

ar vyl car bopyl r oups, havi tQ.2Q carbon atons such
SRR B alifiRiadiit ed, 1G] PiotPs harang T to
1oh@adrgord L@om@, GadMpleé OFE LnGuAS: frHesaYh 18eldP ox

and the |ike, 10 al koxyal kyl iroups having 2 to 10
bxr aRbKELs GTPURS Bavkbfoly ko A GRERRNaAd OB

inldikfie t41 Abkykai | I O8PRyRaKIARG 3, 10 b
atorrsesuch aslyg' S%%roiurrlgt hyl s?l yl\é gropzp an%g?ggﬁl %’%‘gup,
isgmqugﬁoquupavmnputyl group and the 1like.

Examples of the alkenyl group having 2 to 10 carbon
atoms include a vinyl group, ethenyl group, l-propenyl
group, 2-propenyl group, l-butenyl group, 2-butenyl
group, 3-butenyl group and the like.

Examples of the aryl group having 6 to 20 carbon
atoms include a phenyl group, naphthyl group and the
like.

Examples of the optionally substituted amino group
include an amino group, acetylamino group, benzoylamino
group, methylamino group, dimethyl-amino group,
benzylamino group, tert-butoxycarbonylamino group,
benzyloxycarbonylamino group and the like.

Examples of R, of the -OR, group include a hydrogen
atom, alkylcarbonyl groups having 1 to 10 carbon atoms
such as an acetyl group and the like, arylcarbonyl
groups having 7 to 20 carbon atoms such as a benzoyl
group and the like, aralkyl groups having 7 to 20

carbon atoms such as a benzyl group and the like,
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5 1 to 10 carbon atons such as a nethyl group, ethyl
group, n-propyl group, isopropyl group, tert-butyl
group and the |ike, aryl groups having 6 to 20 carbon
atons such as a phenyl group, and the |ike. Exanples
of Ro of the -SRb group include a hydrogen 10 atom

al kyl car bonyl groups having 2 to 10 carbon atons such

alko |
2% oy ?@5{1’ 5959 st atﬁﬁsk €8 19 ¥ cpﬁmgkom%: %ﬂl%ﬁl as

havi ng such "as a benzo
aam@ﬂﬂu;ﬁm&bhyarwdqﬂpgﬁﬁMpthbauuM@'7ﬁrnéikyma&hqu

h | t h ke, 15
oBbRE%, HE0HS, 358" R i Fhr B0 o e mEn it DR such as
t a1 netthexye et Yy | g%@tppaamd the hike, tarl]a}iwé,%h)ﬁ% having

groups having 3 to 10 carbon atons such ‘as a
LiEPmEfnyAasibon atoms &wFh ms| ak@etamayngqmmmsehamlng
2oh 1Q, - a Su t t 0

T aRs, nanr et Hrens ress gL shast ¢ e £ pyE v
gyevppamdd tie like, arpl gm@pshham@gG a ct&OzoacbﬁrIEbOn

h as a [, grou and th | Exanpl es
ag§8gfs§$% BE &&e%59éh g?88p§ &55#@ 1to 10
car bramplless @fICR, a6t atHBt hgR,Jg2eRp AR BIdY! a0k ogen
-pro {I roup, 1sopropyl group and the |ike, aralkyls
aﬂ%’@' 8 ?‘Yt%d’ RAY hoHTRUSS %%hnas2at0bér9zwargb@upatoms
s@EH hBC ok Iefso ExAMBLBRLOLmPL] £17bL UGy ﬂ}o#yl

i nclude divalent groups of the follow ng ornu
gxpaPEhbavimg i keto- 2PR carbo@Hy boms - 6GHD) 35, a(E}ﬂzdyl

o485y (Y4 GRS ivkng 1 U 40C
carbon atoms such as a benzyl group and the like,
alkoxyalkyl groups having 2 to 10 carbon atoms such as
a2 methoxymethyl group and the like, trialkylsilyl
groups having 3 to 10 carbon atoms such as a
trimethylsilyl group and the like, alkyl groups having
1l to lo-carbon atoms such as a methyl group, ethyl
group, n-propyl group, isopropyl group, tert-butyl
group and the like, aryl groups having 6 to 20 carbon
atoms such as a phenyl group, and the like.

Examples of R; of -COOR. include alkyl groups
having 1 to 10 carbon atoms such as a methyl group,
ethyl group, n-propyl group, isopropyl group and the
like, aralkyls having 7 to 20 carbon atoms such as a
benzyl group, and the like.

Examples of specific structures of R include
divalent groups of the following formulae, and the
like.

-CHz~, -(CH2)2-, -(CHz)3-, -(CHz)4-, (CHj),CK<,
(Cl).cC<, (F),cCK, >CH(CO;C;H;s),
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51nthe formula (2), R3, R4, R5 and R6 represent

each independently a hydrogen atom hal ogen atom
cyano group, optionally substituted al kyl group
having 1 to 10 carbon atons, optionally substituted
al kenyl group having 2 to 10 carbon atons, optionally
substituted 10 aryl group having 6 to 20 carbon atons,

t|on subsfTtut ed ami no group, -ORa group, -SRb
p %{E%bORC group, and Ra, Rb and R represent

h in end ly a hydrogen atom al kyl car bonyl

p g A2, 10 carbon atons, aryl carbonyl group
having 7 to 20 carbon 15 atons, aral kyl group havi ng
7 to 20 carbon atons, al koxyal kyl group having 2 to
10 carbon atons, trig;iylsilyl group having 3 to 10

“Bar hn at dfs, Al kyl up having 1 to 10 carbon atons
Q;cﬁ?yl grou /%aving w6 to 20 carbon atons. 20

oExawF{es of t abovg- tescri bed hal ogen atom i ncl ude
la chl ori né at om brinong atom fluorine atom i odine
atom and the |ike ng the above-descri bed
optionally substituted al kyl groups having 1 to 10

CURORE PR TRAES B 4, TR Y e

eaémcwaep@rmsémwiygaouparﬁduﬂ zgmup hano@reopyaitqnoupyano
i sopropyl grou n- buty roup and_the |ike. E%a
I QD sy BFTLAORAKLY | fRBE tért Y L) RYPUR3 Y

10*E%£89n éf%ﬂé)C@ﬁ@@Bn@hﬁﬂsddﬁ%ﬂﬂ@uh@hpﬁwﬁﬁﬁﬁl égoup

al kyl groups such as a chl oronet hyl Erou
hawinal 8r ctmetlm/lc@mqp attomeh| RFEPRFLLY Gbstituted

=y BFATRoRATS P ot 2% ST et ORIy spEat e
su@mbmpatbdnaﬂimm grhypnoxﬁﬂatmﬂoqpoupsas gydnpx pat BAOR.
gr%l%o F,{Lgielﬁa,s X k% %Dt Ir%ri)arlelge gtalc ut; e%e‘%él@dgntly a
hydrogen atom, alkylcarbonyl group having 2 to 10
carbon atoms, arylcarbonyl group having 7 to 20 carbon
atoms, aralkyl group having 7 to 20 carbon atoms,
alkoxyalkyl group having 2 to 10 carbon atoms,
trialkylsilyl group having 3 to 10 carbon atoms, alkyl
group having 1 to 10 carbon atoms or aryl group having
6 to 20 carbon atoms.

Examples of the above-described halogen atom
include a chlorine atom, bromine atom, fluorine atom,
iodine atom and the like.

Among the above-described optionally substituted
alkyl groups having 1 to 10 carbon atoms, examples of
unsubstituted linear or branched alkyl groups having 1
to 10 carbon atoms include a methyl group, ethyl group,
n-propyl group, isopropyl group, n-butyl group and the
like.

Examples of substituted linear or branched alkyl

groups having 1 to 10 carbon atoms include halogenated
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as an acetyl group, benzoyl group, nethyl group,
benzyl group, phenyl group, nethoxynethyl group,
trimethylsilyl group and the |ike; am noal kyl groups
10 such as an am nonet hyl group, am noethyl group and
the like optionally substituted with a substituent
such as an acetyl group, benzoyl group, nethyl group,

amgmzxglroﬁmpucﬁhgayla BRLUFrofeithyaut @ﬁr bonyl

group, nzyl oxycar bonyl group and t 1 ke; 15
dlﬁ?éﬁ@ﬂﬂﬁﬁ%ﬁ%ygﬁpwﬂ: Friokplageresd vl QrouP:
F1 rgﬁﬁgﬁ; t hyl %ﬁﬂ; nyl et hyl

g%%up ﬁﬁbﬁ?ke¥%ﬁ??%ﬁg Q¥ﬁ3 t J?gd with a
triﬁbstQMHMhysughoa$ ambttiye gigkep, stdwoéxgadkyl groups

ouBFERPY B b B B0 B RN PRI ADS ama

theh@&weetcfp'iwﬁ@mmya@.@hﬂmmtga QRIHHONAl b St S Lt @hch
with a substituent such as a hal ogen atom al koxy

asgpgu@cetor g9 BaPP - nbEnE G bugr OuBy afts PYrbhipgrapRy| benzyl

up ' 4 group and the
gr??éé.éﬁ?%{} %rBuBexa @é@ﬁg optf%%a1ly
trtmbgﬁﬂhﬁxiwlabkenplqydnnhmamihg Zamimdhbhrbognmuns
c ude al k ps._havi ng bon at ons
subflC p¥on, B filnedhgiD SRR SaRshBet il WhoGhARa tne
1iREeOURt ibndI Dpesitbsiduiited -WUtRNYl sl tZehtit edyh as

group, 3 30 butenyl group and the |ike;
anh?&P&Wcaﬂ‘b‘b‘h?baPﬁ@ﬁﬂYl FTRVR - sBekbhyd group, benzyl

grBMEr°¥Mﬁﬁﬁﬁ9nyfghBenibﬂﬁiﬁﬁkéﬁ?chﬁ%oﬂ#i“bﬁ%%b?na||y

stituted with a substituent such as a neth
begFU&EXKQ&EWOQYbusroﬁﬁpﬁﬁp%It@ﬁo@ékehsopropyl group

ny SRR AR PRBEE gl BT 85 O L
hydao@mcanﬁnnylmethyé @qﬂunwlhgdnugycanﬂﬂﬂiWétgymugroup
and|5be die QRERCRELIThAHEnt GESRA HEdkyS FEpELtuent
such as a methyl group ethyl group, n-propyl group, i-
propyl group, benzyl group and the like;: aralkyl groups
such as a phenylmethyl group, phenylethyl group and the
like optionally substituted with a substituent such as
a halogen atom, alkoxy group, -0OH group, nitro group,
cyano group, alkyl group having 1 t o 4 carbon atoms,
aryl group and the like.

Further, examples of the optionally substituted
alkenyl group having 2 to 10 carbon atoms include
alkenyl groups having 2 to 7 carbon atoms such as a
vinyl group, ethenyl group, l-propenyl group, 2-
propenyl group, l-butenyl group, 2-butenyl group, 3-
butenyl group and the like; hydroxycarbonylalkenyl
groups such as a hydroxycarbonylethenyl group and the
like optionally substituted with a substituent such as
a methyl group, ethyl group, n-propyl group, isopropyl
group, benzyl group and the like,
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5 hydroxyl group, nitro group, cyano group, alkyl
group having 1 to 6 carbon atons, aryl group having 6
to 20 carbon atons and the |ike. Exanples of the
optionally substituted am no group include am no
groups optionally substituted with a 10 substituent
such as an acetyl group, benzoyl group, nethyl group,

benzydm@l 88 Po £t @hfer %@%Uﬁ&l@gnﬂutﬁ'%téﬂ aryl group
benzyl oxycar bonyl group and the |ike. Exanples of Ra

hagfintheb - OR, Zgr@ﬂ?bqklﬁﬁéma ﬁ%ﬁ&ﬂﬁﬁlaaPBﬁPYl group,
s
a gmhgmihaunngsﬁdh)éﬁ)cahbmngamomiqmmhahkoayb@mngp

ou nd the |i aral k groups having 7 0
e L bR ot LRS oS 58Dy P g AR P heatiyd. group
hadl kX YRl k¥l 6 Jeadohayt 8fs 2 heﬁﬂ.l_o Gabpmateny sualb aso

20 a net hoxynet hyl grou and the Iike, trial kylsilyl

cagfrhmpsaha'oﬁngnsl ttdheloLthebon at ons such as a
LN ETEAReL | ¥k QRAUR, SRR %ﬁbﬁi e 86 OuRS nBAG=lp

carbon a ons suc group, ethyl
ingrloude ampnopgrqypﬁupptsopabpylayﬁnnitmEeﬂ ity a5

siee SO A58 Sorit BPBLRL WAA o DERESYE, SRANE

medfhyRD @folipe bsEikzyglr C]_:Hﬁohﬁcl udeta‘dw:eg@amrbahgm group
al kyl car bonyl %roups having 2 to 10 carbon atons such

orybefiz pteryFayPony ar#rewe rRfe they Witk bonyl 30

9" QYRS S nsf7Rt 0020 t§3 LR AlgHBu umc@ﬁa@ %e ogen
group and the li Ke, ar al kyl groups aving 7 to
at@m-bmﬂlarbqerbmlag%pmﬁzyavgnm|d e Jethecark)en atoms

YA LAP SR g LA L5 el EE S, 2
gr@lmmmm:ungg?:%ttoo 20 carbon atoms sam:thass aa benzoyl
gl BheY s RO R Al D8k biEs HaWing PURS BRVI NO
carbon atoms such as a benzyl group and the like,
alkoxyalkyl groups having 2 to 10 carbon atoms such as
a methoxymethyl group and the like, trialkylsilyl
groups having 3 to 10 carbon atoms such as a
trimethylsilyl group and the like, alkyl groups hawving
1 to 10 carbon atoms such as a methyl group, ethyl
group, n-propyl group, isopropyl group, tert-butyl
group and the like, aryl groups having 6 to 20 carbon
atoms such as a phenyl group, and the like.

Examples of Ry, of the -SR, group include a hydrogen
atom, alkylcarbonyl groups having 2 to 10 carbon atoms
such as an acetyl group and the like, arylcarbonyl
groups having 7 to 20 carbon atoms such as a benzoyl
group and the like, aralkyl groups having 7 to 20
carbon atoms such as a benzyl group and the like,
alkoxyalkyl groups having 2 to 10 carbon atoms such as

a methoxymethyl group and the like, trialkylsilyl
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1 to 10 carbon atons such as a nethyl group, ethyl
group, n-propyl group, isopropyl group, tert-butyl 5
group and the |ike, aryl groups having 6 to 20 carbon
atons such as a phenyl group, and the |ike. Exanples
of R, of -000Rc include al kyl groups having 1 to 10
carbon atons such as a nethyl group, ethyl group,

- p I | SOpRopYIl._,arou 1Q i ke,
st B fThaydilt (L3TRE Bhepin Bedhs SIBr L o
tianeyhy@saly,l aotipeahidkehd tlilse pr afigyablogrdupd Kaving
and R4 represent. a hydrogen atom |t _is preferable

1ttt LRscandoRe 3eresEHCRa 2518 h‘%ﬁ:ﬁij@zn 9ECHR - Bl es

Yup henapevgydessrHagd |i§%?@'?ﬁp’i‘]?) £B6bYd&ert-butyl
J 3-%§<ab?c$cl g) 3. ?%] hgpt an- Z2- one, 39 b er ary
grpapi apdl &b diect any2- gr@ups having 6 to 20 carbon

-oxapj. cycl : an-. (-one
2R IPREK Y & BROTe ol G e ake - 20
6, Bxianphl es0-0F Rakify-ot@PR. 1ivd hadanad ke, gfobps
dh%%uo 0- 3- gxabi cycl o[ 3. 1. 0] hexan- 2- one, 6-
hay %yiaFBor’qﬂ CATRAR; BYOMS] $UCH IR xAnMeTHNd, group.,
e theNyyréu X3W€?ﬁ3 3. &rBliRexas s ®ePy14group and th
oxatr?cyc?ogg. .1.%%.6%decg-3wué? 4§§5 g P a the
Lidsent raEgdkaps aroup . Bpuangcd- om0 garbon atoms such

j [ 4. no - n e, 4-
asgg?%lé%ggﬁo%#égl’. O%&@] ielga}é'%'- 3-one, 4-
oxdit i tycpopFezah . thahdBgaaddeR3-veEpresent a
h ,.3- di met %I- 2,4, 7-trioxabicycl o] 3. 3. 0] oct an- 6- one,
y-?ﬂ%ﬁ?lg °R-7 30 tri oxabi cycl o[ 3. 3. 0] oct an- 6- one,

3, Etli p®t pyeferab il opxwet CRe! and RO]0epa8sEneNG,
4.10- dioxatricyclo[5.2.1.02.6]deca-3-one, 4, 10-
hyfn8geri 8FeMo[ 5. 2. 1. 02. 6] deca- 8- en- 3-one and the |ike,

?g%%ﬁf@h' ¥ £2GiHe/ CabOFe €8 8L UIRRE LHBPONEEE 23" d ridude
3-oxabilcyclo[3.2.0jheptan-2-one, 3-
oxabicyclo[3.3.0}octan-2-one, 8-oxabicyclo[4.3.0]lnonan-
7-one, 6,6-dimethyl-3-oxabicyclo[3.1.0]lhexan-2-one,
6,6-dichloro-3-oxabicyclo[3.1.0]hexan-2-one, 6,6-
difluoro-3-oxabicyclo[3.1.0]lhexan-2-one, 6-
ethoxycarbonyl-3-oxabicyclo[3.1.0]lhexan-2-one, 1-
phenyl-3-oxabicyclo[3.1.0]hexan-2-one, 4-
oxatricyclo[5.2.1.0% % ]deca-3-one, 4-
oxatricyclo[5.2.2.0% ¢ Jundeca-3-one, 8-
oxabicyclo[4.3.0]lnonan-3-en-7-one, 4-
oxatricyclo[5.2.1.0% % ]deca-8-en-3-one, 4-
oxatricyclo[5.2.2.0% ® Jundeca-8-en-3-one, 3,3-dimethyl-
2,4,7~trioxabicyclo[3.3.0)]octan-6-one, 3-phenyl-2,4,7-
trioxabicyclo[3.3.0]loctan-6-one, 3,3-dimethyl-2,7-
dioxabicyclo[3.3.0]octan-6-one, 4,10~
dioxatricyclo[5.2.1.0% ¢ ]deca-3-one, 4,10-
dioxatricyclo[5.2.1.0%'%]deca-8-en-3-one and the like,

and optically active bodies of these compounds and the
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i ke. The above-described | actones (2) may be, for
exanpl e, synthesized by known nethods, or synthesized
by other nethods. 5 In the step A the carboxylic
acids (4a), (4b) or (4c) can be obtained, for
exanple, by reacting imdes (3a), (3b) or (3c) and
| actones(2). This reaction can be carried out, if
pipecessary, in a solvent, and further, if necessary,
can be carried 10 out by mxing with heating in the
pr 8ten@boveadpssy ired gl aoteans. (%) tHaYi Redef 9a) ,

3h), or (3¢ , ,
exRRPC, ALB P hAt S 1k R, pEtndEs , x Simedbalicd
byhaltogen méenpd@E.tro group, alkyl group 15 having 1 to
6 carbon atons, _al kenyl grou vin to car,ban
at dis, tispt BERRI Py ﬁfb%t‘?%ﬁ?@ngﬁﬁ %‘i%%i ngi’ng (48)} o°F
(420 A DPO0Pe aLoWR1 Y | ORGE| ¥xSwpsild t ubpdraeyit igipuinides

having 2 to 4 carbon atons, or -OR group. Here, Ra
( 3edpr el sorhd suhmeamdahtagoagsdeskri bed above. In the

Zo‘ﬂhrgsdegeggml.’o A5c:ar’tA eAgaegg.eﬁi JBY, beeCRBREERAY O in
form~Ta cyclic structure, and I'tkewm se In the i mdes
a E3Qverd, and Al titeer peifoneestssthty, f oam decyadrgied

structure., Exanpl.es of fhe hal ggen atominclu a
U B | XL B0 R I AELETORP (T RECRPER Crodi dase in
a aPppand the 25 Iike. Exanples of the al kyl group

having 1 to carbon atons _include a nethyl graqup,

6
et B theupmides dia) . gf 30p, oFsdpibyl Ayrofipr A2butdA -
as9" QUP, &%9' ghexyl  af,p4Pa, g”ﬁeb%ééﬁ@-eé&ﬁﬁm&bﬁd&ntly

*t'hé %l Ke yi &foup havi ng to 4 carbon atons include

a hydmygegr edpm.cthrhygenr stpm. 1 gkipengrougro@tkyl group
e B B Bt SR by 2 QUL b2 o
carbon atoms, optlionally substituted aryl group having
6 to 20 carbon atoms, optionally substituted acyl group
having 2 to 4 carbon atoms, or -OR, group. Here, Ra
represents the same meaning as described above. 1In the
imides (3b), As, Az, A; and Az may be connected to form
a cyclic structure, and likewise in the imides {3c), A
and A,, may be connected to form a cyclic structure.

Examples of the halogen atom include a chlorine
atom, bromine atom, fluorine atom, iodine atom and the
like.

Examples of the alkyl group having 1 to 6 carbon
atoms include a methyl group, ethyl group, n-propyil
group, isopropyl group, n-butyl group, cyclohexyl group
and the like.

Examples of the alkenyl group having 2 to 4 carbon
atoms include a vinyl group, ethenyl group, l-propenyl
group, 2-propenyl group, l-butenyl group, 2-butenyl
group, 3-butenyl group and the like.

Examples of the optionally substituted aryl group
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Exanpl es of the optionally substituted aryl group 16
having 6 to 20 carbon atons include a phenyl group,
napht hyl group and the |ike optionally substituted
with a substituent such as a hal ogen atom al koxy
group, hydroxyl group, nitro group, cyano group,

al kyl group 5 having 1 to 6 carbon atons, aryl group

héyﬁﬂﬁgs6t502b4cé¥ﬂ$@naébﬂ§5ﬁﬂﬂhﬁ&@ 5'Eﬁen§ﬂﬂ@%6ﬁp0f

the ©Optionally substituted acyl group aving 2 to
nagdytionl agorepi mmd@lanlabet _\;alp’fgirtvmlch ﬁpbrSGdc@twd with

o G DR H AL PRt oA e A

hyaiogengabam, alikytsagbonyl, giy)a.rprs davipg 21ltkylOgroup
carbon_atons such as an acetyl roup and thg Iiﬁg, 14
Ut

hayingat bbAy e GRRAN habPR§ - 72 2P T3PBoR2

ca%olé QtQSBZ%)hld eipL Rd .t he like, aral kyl groups
having 7 to 20 carbon atons such as a benzyl group

ancExdtrepleReof dHeoxgpt kgnagiaupsatikgted: gcyg group

t Yin9
haﬁr l‘gg %rl aI Kyl's % g?gﬁgg E%\’%ﬁ.%&% % égw&gﬁb%ﬁ at oirs
chlunto ase 8y 20 giridupet hylsalpylgmoumumndbeheylli ige;owp kghd
gro Es having 1 to 10 carbon atons such as a net hyl

€ethyl group, n-propyl group, isopropyl group,

terdxdpYbs 8EOUMANE, tde th&e,OrLYhrou@uindydagab
to 20 carbon atons such as a phenyl group, and the

hyqregensatpm.ha ik bearbgayl @guRs parfngy? to 10
LS a 0 ,_s(y,g[g faSedielMixe,

cgpot a@s?ﬁ%ﬁgngﬁaﬂt@% [ ig‘,eag%tgtlh;%r ogenaa{iom eExarrptT es

anﬁl¢¢mbabyﬁegﬂnup$thﬂvingdésﬂﬁkﬁo @@b?onoﬁt@mﬁ such as

o FEHS5PBIR EE o %2 8" AR 4By ians 7
tdPy20 otagbbadiadims 3s3cH, 4st at baretyy| g2obp and the like,
alkoxyalkyl groups having 2 to 10 carbon atoms such as
a methoxymethyl group and the like, trialkylsilyl
groups having 3 to 10 carbon atoms such as a
trimethylsilyl group and the like, alkyl groups having
1 to 10 carbon atoms such as a methyl group, ethyl
group, n-propyl group, lsopropyl group, tert-butyl
group and the like, aryl groups having 6 to 20 carbon
atoms such as a phenyl group, and the like.

In the imides (3a), (3b) or (3c), M represents an
alkali metal atom such as sodium, potassium and the
like, or a hydrogen atom.

Examples of the above-described imides (3a)., (3b)
or (3c) include phthalimide, 4,5-dichlorophthalimide,
4-nitrophthalimide, succinic imide, 3-acetyloxy-2,5-
pyrrolidinedione, 3,3.,4,4-tetramethyl-2,5-
pyrrolidinedione, 4-cyclohexene-1,2-dicarboxylic imide,
hexahydrophthalimide, 3,4.5,6-tetrahydrophthalimide,
maleic imide, 2,3-dimethylmaleic imide, and sodium
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pyrrolidi nedi one, 4-cycl ohexene-1, 2-di carboxylic
am de, hexahydrophthal i m de,
3,4,5,6-tetrahydrophthalinde, maleic imde,
2,3-dinethyl mal eic i mde, and sodium 17 salts and
potassiumsalts of these imdes, and the |ike. O the
imdes (3a), (3b) or (3c), the imdes (3a) are
sal¥ef #habpy tased,uwhsé Hat kniode, tiphd dalmiides ,sah dntBeand
pht hal i m de potassium are nore preferably used, and
liksht hal i ni de potassiumis particularly preferably used.

Thee Usge. a f apaya- dascribed ctHedamides, (3a)
(gﬁs gﬁe(%gy%%gpdgﬁgffyb?nqthe rgngg of 0.8 to 5 nnlg
are gprefeprbilar abiegdl phthalisiide at Pothpdd micdgetpdiym

h 0.l.actones (2)... - [ t ,
and, SrfRaiBEGiRotfee th Pl HONE PERE- 2t ERed ana
phﬁﬁ%liﬁ&gﬁhgdﬂdhsfﬁmﬁmg B&ﬂtﬂnm&enlyeafﬁferably used.
i ndependently a 15 rogen atom or r.o
héﬁ?%guietém9qﬁ£WRﬁlgﬁ?o%@?“@?#%ﬁ?ggbﬁﬁs%ﬁ%%%?oé%ﬁ)'
(38 08F hlkyl 1 Uualayi 16 kHO A&ngar ben catonso 05 molle
group having 6 to 20 carbon atons, and B2 and B3 may
rathio copmedeadlily fbrie 3 apdle Fatiacvity yregpeet to” the
referagbé used as the reaction solvent. It is nore
I

1a F%?%Fa that B3 is an al kyl group having 1 to 10
carhobhat abdve- dsgérijbedp stap Ny, 6anoamiglec Fopbyent of

atons. Exanples of_th bove-descri bed am de sol vent
the 6§°1éevﬂ%¥gjﬁ%fwkéd?ﬁat‘hyl f or mani de,

N- et hyl acet am de, N, N- di net hyl acet am de,
N’ N- di met hyl pr opi onani de, N, N

Y
®

o
(wherein, B; and B, represent each independently a
hydrogen atom or alkyl group having 1 to 5 carbon
atoms, B; represents a hydrogen atom, alkyl group
having 1 to 10 carbon atoms or aryl group having 6 to
20 carbon atoms, and B, and B; may be connected to form
a cyclic structure.)

is preferably used as the reaction solvent.

Tt igs more preferable that B, is an alkyl group
having 1 to 10 carbon atoms or aryl group having 6 to
20 carbon atoms.

Examples of the above-described amide solvent (6)
include N,N-dimethylformamide, N-methylacetamide, N,N-
dimethylacetamide, N,N-dimethylpropionamide, N,N-
dimethylbutylamide, N,N-dimethylacrylamide, l-methyl-2-
pyrrolidinone, l-methyl-2-piperidone, N-
methylcaprolactam, l-methyl-2-pyridone and the like.
The amide solvent (6) includes, particularly
preferably, N,N-dimethylacetamide.

The use amount of the above-described amide solwvent
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di met hyl butyl am de, N, N-di net hyl acryl am de,

1- et hyl -2- pyrrolidinone, 1-nethyl-2-piperidone, N
nmet hyl caprol actam 1-nmethyl -2-pyridone and the |ike.
30 The ami de solvent (6) includes, particularly
preferably, N, N-dinethylacetam de. The use anount of
t he above-descri bed am de solvent 18 (6) is usually

(6 191eu5aR8 yOfi . EnbOrafgeeidhto rat £ 9, soPkaf1& P! i‘?%io

to 10 weight ratio with réspect to the |actones

pan%@mmﬁ te tife wddghtdeadribedl thi despeloternto the
? g%ﬁent inactive to the reaction may al so be

usecf1 0g The reaction in the step Ais carried

outIrbyadrdXtmgn ary tHei abdes-@@)critedeamide) svivent

i.m des %g | .act ones 2%, and i f necessary, an am de
(6dol VRnEPBYST0 INAGELYE hRcdbEarSeakherngagh@lso be
usttbgetiBe .order of charging of the above-described

raw mat eri al conmpounds and solvent is not

par'ﬁh%u?%@%ipéstm cilkeel, stan Ahdse carelednrbdnéd, Mixing

| Emi eEIEt('&%CB MP&&Q ?536) an%fmi‘&%e(% cribed

"Prvides BhA°an ‘amd vent M X6
lacdsiroset? P) and drﬂ)pp@clesahﬂyt hiesy ramt die es oWrielnit (6 ) ,

heat , d oth t hods enM n the indes
endi 19 n808s0e Y. RALEIRy Then mipad’ PR e onhagy o
chla@ d 16§ €0 £ Me s adifre r&ag&edbeao :@earméﬁérszalt ARG ds

in this case include al kali met al carbonates such as

andy UV RF bdRabet RABELFuknrddr pefdieickedi yand there
ar@amwnéad Qe ld:Kemp Kbl naRYR)q B&%ﬁ?@ﬂa%}ogen

such as sodlun1hydrogen caf bonate, pofassium h
theaaivriee edandribed el des kahid et @mizte hqdlvda& (sUchare

IS o (e O EEA TLBAIE SR, chDS bihure
while heating, and other methods.

When M in the imides (3a), (3b) or (3c) is a
hydrogen atom, a base may be added to these imides and
reacted.

Examples of the base in this case include alkali
metal carbonates such as sodium carbonate, potassium
carbonate, cesium carbonate and the like, alkali metal
bicarbonates such as sodium hydrogen carbonate,
potassium hydrogen carbonate and the like, alkali metal
hydrides such as sodium hydride, potassium hydride and
the like, alkall metals such as metal sodium, metal
potassium, and the like. The use amount of the above-
described base isg usually in the range of 0.5 to 10
mole ratio, preferably 1 to 5 mole ratio with respect
to the above-described imides.

In the reaction of the step A, for example, the
above-described base and the above-described imides may
be mixed in an amide solvent (6) before adding lactones

(2), or a mixture of the above-described imides and
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potassium and the |ike. The use anount of the above-
descri bed base is usually in the range of 0.5 to 10
nole ratio, preferably 1 to 5 nole ratio with respect
30 to the above-described imdes. In the reaction of
the step A for exanple, the above-described base and
t he above-described imdes may be mxed in an am de

1&%&:@@5 (&) hRefPreeaddula |i§95cpn§Sso§.a)t’109{ @orﬁ%&&gﬁeof a
of the above-deéscribed i mdes and 19 | actones

basge ganddannamiadsosaliventcdfposed of a base and an

am gle solvent 6),.. The_ reactiqn t ture i,n the
st e%‘ FRagsd: ("1 tem%efﬁ urgnge of r% ?8"33‘0&5 usually

dﬂﬁﬁérﬁghﬁesgécs@ogg'350$bUSpﬁé?éféﬁi?sﬁﬁnQ%ﬁhoo°c
carboxyli € acids (4a), (4b) or (4c) are produced.
Af tTalWEm'rphet icorr 108 s p bR deadc astb ¥y L he scdgsA, (4ak, (4b)

°§F§£‘$? drgéfg_ g_edd‘ﬁgégoxyl ic acids in which Mis an

e Used as they are in the step B, or

10 Aﬁereaempamﬁ:n@pul dfobhai mechdtiémeint epeAstayp b& the
once _subjected to a crﬁstallization ogeratlon

AUt 2t B CrAR SR LATRAXBLOFUACT IS tHR ¥BiFeM i FR ¢ he

aliefCi i RBthA Wy Y&PubedlasPHey '£8E TBAL tIRE'HLPB, or
may be carried out for 15 renpving inorganic materials

thghareaetipre 1 ikl ebtafinedhd pbhidve- g6ser Fp&py be once
sifipdcLEAALEER ARALALE 98 RGNS, Al PRERAL N {B1ate

|ng unnec sary material s SUCH as i nor gani c
trenltsaandonh@dddest an operation in which water and

n organi ¢ sol.vent separabl e fro te a 20 .add
£ o R4 EET Cotpat Mot oE " BRe’ neatalh dnnkfiel a0 E. a
pdisi Ngraataend, dﬂeflatﬂenama@oulcaa/ﬁfiea oudmaad, for
the ur pose of obtaining. free carboxyllc aci ds of the

D ged BPIIER kR PRk GF e Laciahd el B{‘Her Examples of
tr&oeé@&venaes%&qrﬂé@ P58R0k TR O 6 PEE1R include an

operation for filtrating unnecessary materials such as
inorganic salts and the like, an operation in which
water and an organic solvent separable from water are
added to the reaction liguid, the mixture is
neutralized using an acid, then, an agueous layer is
removed, for the purpose of obtaining free carboxylic
acids of the above-described carboxylic acids, and
other operations., From an organic layer obtained in
the operation for removing an agueous layer, the above-
described free carboxylic acids may be once isolated by
distilling off a solvent contained in this organic
lavyer.

The above-described carboxylic acids (4a)., (4b) or
(4c) may be, while maintaining the solution state, used
in the subsequently step B. They may also be purified
by a method such as column chromatography, re-
crystallization and the like.

Examples of the above-described organic solvent
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25 the operation for renoving an aqueous | ayer, the
above- described free carboxylic acids may be once
isolated by distilling off a solvent contained in
this organic |ayer. The above-described carboxylic
acids (4a), (4b) or 30 (4c) may be, while maintaining
the solution state, used in the subsequently step B.
seg EYupiRY i.aﬂ‘élﬁ e Ry iifdediadya 2 i pRERGE SWElrasag®onm
romat ogr aphy, re crystallization and the like.
soExanmses(méxahe abmpe“—mcrm@aoaegr@mec apfvehe Idke).
rable de ati
arglg éiﬁssct% "{allaﬁlleéJ }Lbﬁ%xarr}[go an%ﬂfﬁéb%%zene,
dithG&tdﬂ‘enS@éMénh&d( ttOieuel’tEke)(yl eme,emmmbmmtebémml

di chl orobenzene and the |ike), ether solv
teBtr oMbk SERBEnar» 20 S HEP KBS FOEE AR AR TR -
hahéb%%&aé&dh@mb%%fbbﬁﬂ sS@iVSHTtg (19N 16 PoRE baane ,
di chl or oet hane, chl orobutane and the like), ketone

digbﬂmestr(mehybhémwbm@@ﬁeanﬁettﬁsﬁ lrﬂs%%ht ykekanshe
so?ggnttheaatmggégtlslgt%r o Q{ Vtegﬁ Ii%ll a:f@éﬁ'&?yletﬂaﬁ:lone

ace e an e 'T"ke), and So fort
an&heh@:ﬂﬂmemtsesaprbeamnﬁhta &mmbhmkeaﬁﬁtauc omthyl

re. The use ampunt of th [ sol nt s bIe
acP oS YL AOOHALP (1R nEnPotgRedr TS 180788 Hhi
Thbak %oﬂ@ﬁﬁéahla& dd le?éhV\EthHnﬁ&tﬁLﬁ’dVl dsﬂ tespem ntare .

15 |l actones (2). anpl es of the acid to be used
t h@h@osnse t@'éatlm‘.‘npfoﬁé’r%t?’éﬂaPﬁEI G bk g%ﬁPérqu:fs
fr(:El thg fkﬁr?' ?Hénrﬁh@;@ 5 BUEEULDO Witht
osp oric aC| t and organi c aci ds

ratdoet ipreftedably o‘a ttrg oZlacwdlgh@t pravtasu | W bR c T &6 ndt ©
the Ilke%% The use amount of these acids is, when M
bes used in the reaction is an aIkaIi met al
at gmam@w‘élyfi thich@cid to be used in the post-

treatment operation include inorganic acids (hydrogen
chloride, hydrogen bromide, sulfuric acid, phosphoric
acid and the like) and organic acids (acetic acid,
citric acid, methanesulfonic acid and the like). The
use amount of these acids is, when M in the imides used
in the reaction is an alkali metal atom, usually in the
range of 0.5 to 3 mole ratio, preferably 1 to 2 mole
ratioc with respect to this alkalli metal atom. When M
in the imides used in the reaction 1s a hydrogen atom,
it is usually in the range of 0.5 to 3 mole ratio,
preferably 1 to 2 mole ratio with respect to the base
used.

The post-treatment is carried out at a temperature
at which a phthaloyl group in the above-described
imides does not undergo hydrolysis. The temperature in
the post-treatment is usually in the range of 0 to
100°C, preferably 10 to 80°C when water coexists.

R, Ry, Re, Rs, R¢, Az, Az, A3z, Ay, As., A¢, Ay, Ag,
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range of 0.5 to 3 nole ratio, preferably 1 to 2 nole
ratio with respect to this alkali netal atom Wen M
25 in the imdes used in the reaction is a hydrogen
atom it is usually in the range of 0.5 to 3 nole
ratio, preferably 1 to 2 nole ratio with respect to
the base wused. The post-treatnent is carried out at a

tef&PPJ afHaem 3Q athdhbghpaRNtNRl Q¥Lasr euUR )i noﬁhh?) or

bove- describéd im des does not undergo hydrolysis.
(¢|th)e Ienpes&trm ghia sane pesaningsit aenfoirs Rusdl | yRi n Rs

s “BeEaReds TR e, Thatonse o) Tald B2 OAT M
A5A6 AN AAZ, 2,219, M1P and M idetiwedathoxyle amels

S b) or (4c) represent the same neanings as for
(%@)FB( R4, &5 (3HY- R6 defined in the | act ones(2) and

AL p£¥mpf8s 8% tH®,abbveSdestbivvda AdPpangIMsielsngd

in the am des 5 (3a), (3b) or (3c). Exanples of the
(%ﬁbve(dbécmﬂmﬁﬁ@hrb@ﬂ#uﬁe &cildst . 3483 hyAdzie)- lor3 {dtyxo-

i 1,
2$_$+§gﬁﬁ§lL(2 Y;\ﬁw‘?‘%{}? c}’% (HKP saneca oxyylcicacal‘%idZ 2-
[ (X 13 34 thhippetoo-11, B-di ox o - 2 H-iisw imidd 1 2210
y]é)lr{\ﬁt ap ]F(P:f{? e NS AL BN % 3t fa, 2-1(1,3-dihydro-

1 132dﬂb9602ﬁHis°cDirnﬁ@i 2 tL))m%t 1 Fy¢tobasaeca OBy ki 1ic
c acid, 2,2-dinet 3-di hydro-1, 3-di oxo- 2H
aqid; ok SLISHIChyY ] )31 SRR body AERRAZIT- 2, 2-

' 35 Hevdolh I 15 -
i%% Pﬁiy gg}'gz)ljmo% axg%gﬂ'%&%ﬁ c ac%gbb§9%&%?fagu%? o-% 2
di[C(mJ,Grdn-Eydr(d-ﬁ-aibhmﬁneﬂ:l-.ﬁsdirm 2H-§Bp imgiohhA 3 -

L I THCRE
[C1y3) amhmlh:]oc;mc | mm& ecHrA®odlndohe d,

Yﬁ) ‘&B(éﬁlgiglc H%%?%‘Pe'iaﬂ’?ﬁgm 124id. 2-
ethoxycarbonyl-3-[(1,3-dihydro-1,3~dioxo-2H-isoindol-2-
vyl)methyl]cyclopropanecarboxylic acid, 2-{(1l,3-dihydro-
1,3-dioxo-2H-isoindol-2-yl)methyl]-1-
phenylcyclopropanecarboxylic acid, 3-[(1,3-dihydro-1,3-
dioxo-2H-isoindol-2-yl)methyl]-bicyclof2.2.1]heptane-2-
carboxylic acid, 3-[(1,3-dihydro-1,3-dioxo-2H-isoindol-
2-yl)methyl] -bicyclo[2.2.2]octane-2-carboxylic acid, 6-
[(1,3-dihydro-1,3-dioxo-2H-1isoindol-2-yl)methyl]-
cyclohex-3-enecarboxylic acid, 3-[(1,3-dihydro-1,3-
dloxo-2H-isoindol-2-yl)methyl]~bicyclo[2.2.1]hept-5-
ene-2-carboxylic acid, 3-[(1,3~dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyl]-bicyclo[2.2.2]oct-5-ene-2-
carboxylic acid, 5-[{(1l,3-dihydro-1,3-dioxo-2H-isoindol-
2-yl)methyl]-2,2-dimethyl-1,3-dloxolan-4-carboxylic
acid, 5-[(l1,3-dihydro-1,3-dioxo-2H-1s0indol-2-
yl)methyl]-2-phenyl-1,3-dioxolan-4-carboxylic acid, 2-
[(1,3-dihydro-1,3-dioxo-2H-1is0indol-2-yl)methyl])-5,5-
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phenyl cycl opr opanecar boxyl i c acid,

3-[(1, 3-di hydro-1, 3-

di oxo- 2H i soi ndol - 2-yl ) net hyl ] - bi cycl o[ 2. 2. 1] hept ane- 2
- carboxylic acid,

3-[(1, 3-di hydro- 1, 3-di oxo- 2H-i soi ndol -

2- yI)nethyI] bi cycl o[ 2. 2. 2] oct ane- 2- car boxyl i c acid,

dl@?éﬁg dhhﬁg %ﬁ%éﬁcgoégrgng?@d“H&I@ yh)TﬁﬁhﬂJ

AR oxyllc ac 3-di hydro- 1, 3-

diﬁyamaHa s@iogdoh 28 \lgomidylL} zbyd))med{lﬁzp_] 17 hept 5-

ene- 2-car boxylic¢_acid - d|h o 1, 3 dng? éH—
oxpbdcygote b2y )ﬁﬂpﬁﬂﬁaQﬁcéc?ﬁfE f (ﬁnaif%he &

diﬁ?FW—yi':? @$bd0-2H-1soindol-2- yl)methyl] —7-
(T, 3-di hydro- 1, 3- di oxo- 2H-i soi ndol -

oxabwcmexmw} 2212bhgiptetiny#ne - 3- GREROHFLIE caFbBxy -2 -

aci i QX ) Ndel -
di§5‘|e)t Hﬁﬁgpgéné'l%rh%%r% gxgl aiﬁyd(gfbpox:gl)l (Ii%oggl C%H 2-
isb&hdbxﬂhyﬁl@mét&yﬁkbgnﬂbbrepan@maanxghech9pF55 2,2-

22 di met hyl - t et ¢ |

asgerpy 34l hyaro AL GR Sigr i Fog a1 S B B Ancinaol -

2- gﬁ%méﬁﬂﬁﬂggyalgﬂﬁaﬁéﬁﬁbgrﬁakbamﬁ|abfm;d2 3- ffinehyl -
i hydr o-

, 3-di oxo- 2H-i soi ndol - 2-yl )nethyl]-7 5
3- d%ébﬂ%y@i@fQ 2; 1]hept 5-ene-2-carboxylic acid, 2,2-

py Ll QdJr ;31 Fu)ﬁtﬁ ﬁ# 5} oBadieudifyty Brdi graagH2, 2-

isoirn cycl'opr opanecar boxylic acid, 2, 2-
diﬁeﬁnyw+33{Kela&etjmnkm-5,ﬁrﬂﬂ@ﬂOﬁiﬂloxo 2H- i soi ndol

pypsiolé}f%gﬁqwlm]e %éﬁf%ﬁ?@@ﬁf%k%ﬁl’%&%&?}ﬂic acid, 2,2-

dimgﬂﬁyidgnykbmmtmﬂd{m@tﬁ@mephaaeadﬁﬁqd¢xoa@kd, 2, 2-
di et hyl - 3- (3 acet [

5-d - |-
PYSRQ bR |5nﬁ§my'11}/<‘c i%BFBBS:’?%)é’%%’o%YHCa%F&d'2,22-2‘
diq{é”@{%hﬂa?e[[(@% A 4 474 ot & BPRhRYIro2,15-3H @xexb - 2H-
rrolidin hyl ] cycl opr opanecar boxyl i ¢ aci d, d?
:Lsmmms,wzsypommw Ty e LoPERPARGORERGR X bE RCTd . 2. 2+

oGS S BB oessn b igoasie. 22
yl)methyl]cyclopropanecarboxylic acid, 2,2-dimethyl-3-
{(4,5,6,7-tetrahydro-1,3-dioxo-2H-isoindol-2-
vl)methyllcyclopropanecarboxylic acid, 2,2-dimethyl-3-
[(1,3-dioxo-2H-pyrrol-2-
yl)methyllcyclopropanecarboxylic acid, 2,2-dimethyl-3-
[(4,5-dimethyl-1,3-diox0o-2H-pyrrol-2-
yl)methyl]lcyclopropanecarboxylic acid, salts of alkali
metals such as sodium, potassium and the like of the
above-exemplified compound, and optically active bodies
thereof and the like.

The step B is a step of esterifying the carboxylic
acids (4a), (4b) or (4c) obtained in the step A to
obtain the correspondent esters of the formula (5a).
(5b) or (5c) [herelinafter, abbreviated as esters (5a),
(5b) or (5¢), respectively, in some cases].

In the step B, a general esterifying method can be
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[ ) met hyl ] cycl opr opanecar boxylic acid, 2,2-dinethyl-3
0 [(4,5,6,7-tetrahydro-1, 3-di oxo-2H i soi ndol - 2-

I ) met hyl ] cycl opr opanecar boxylic acid, 2,2-dinethyl-
(1, 3-di oxo-2H pyrrol -2

I ) met hyl ] cycl opr opanecar boxylic acid, 2,2-dinethyl-3-
(4, 5-di nethyl -1, 3-di oxo- 2H pyrrol - 2- 25

us¥h), ”%h@'éﬁﬁb@@éob&n&q% boxybira f3diny sgpént bhcaludd i
metal s such as sodi um potaSS|un1and the |ike of the

algbbedsexafpthei aldoidthdt OBRE 8ptli’dal 1y active
bo% therqqf and the like. The step Bis a step of
estéri ylng the carboxylic 30 acids (4a), (4b) or
(wbéﬁbﬂﬂnERﬁeﬁepnesbmtﬁ(ﬁﬂﬁalbyloMQﬂthnﬁN ng 1 to 10

correspondent ter of th
caFBop (IR naP LBP R o e BAVAS Lt 7 180f kB atoms
rohﬂ&iﬂylrﬁﬁﬁﬁﬁtﬂﬂﬁﬂhglﬂ Saneocaafﬂonlmtohe dtep B

a general esterifying method can and
[ hexgipl aft oF . tﬁébéﬂﬁ%Q?%¢n@Sa§éﬂJQQﬂﬁuﬁi? chsﬁme
céﬁgfdloanfoumla(ﬂ R7-OH (7) (wherein, R7

represents an al kyl group having 1 to 10 5 carbaon
andt mmpahkéaybbgladme&]dw ngubstd tid ien boh at Brdr eyl

ar al k oup _havi 2 I )
IXPNEY @y%a%{"—é?ﬁogﬁbre |a"fe ag g : %%ml 2o e
li@@s.es}rheart%rﬁpﬁﬁﬁﬂﬁd&bﬂhimmdbbyssblss:tilttujti@ln of &
hydroxyl 10 group .of ), Wi t h g
hyScomy hr@t PR Off P?elc%%f 2‘53 &'&s“’obﬁgh 8889 atom
1n%tjﬁlﬁé ttlﬂéie eafat%a fhmt«pxyl hakawg of t&bCDhobar(bE)n vé it dms ,
a

ogen a i ncl ude halogenated al kyl s haV|n 1 to
ha_n_@graramdaaé#snﬂsaue@%aae Aoy 1 L2RROP NG to™

na&%rgggrpna a%gggrg%gﬁa%qqg?@ﬁ_sd 7anQ) kg SchabAYat o Z—Qm
the like.

Examples of R; in the alcohols (7) include alkyl

groups having 1 to 10 carbon atoms such as a methyl
group, ethyl group, n-propyl group, isopropyl group, n-
butyl group, isobutyl group, sec-butyl group, tert-
butyl group and the like, alkenyl groups having 2 to 10
carbon atoms such as an allyl group, 3-butenyl group
and the like, aralkyl groups having 7 to 20 carbon
atoms such as a benzyl group, and the like. The
aralkyl group having 7 to 20 carbon atoms optionally
has a substituent.

Examples of the above-described alcohols {(7)
include methanol, ethanol, l-propanol, 2-propanol, 1-
butanol, 2-butanol, 2-methyl-1l-propanol, 2-methyl-2-
propanol, allyl alcohol, benzyl alcohol, p-
methoxybenzyl alcohol and the like.

The above-described alcohols (7) can be used
concurrently as the reaction solvent. The use amount

of the alcohols (7) is usually in the range of 1 to 50
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Exanples of R7 in the alcohols (7) include alkyl
groups having 1 to 10 carbon atons such as a net hyl
group, ethyl group, n-propyl group, isopropyl group, n
20 butyl group, isobutyl group, sec-butyl group, tert-
butyl group and the |ike, al kenyl groups having 2 to
10 carbon atons such as an allyl group, 3-butenyl
qughﬂ)raﬂﬂoth@ﬂéﬂﬁraﬁlﬁlEyqukﬂwmehghtngﬁfﬂﬁ)f?kh
carbon atons_such as a benzyl grou nd the |ike.
TORRPS L0 af RFP LS HATEAG 40 200 A8 b8F Ak

OPtirPNEld YstBRS B3 SbSiéés8BhrvEXAAE LS Ghnt AR used

above-descri bed al cohols (7) 1nclude nethanol,
orgaek| solvppdgsarfich 2apr apapdatiic Ppydapeskrbon solvents

- n et hyl- 1+ |, 2¢ yhk s 0 .
m%r’%gla%bﬁ],)e%fzf% 'aléc%%%%gggﬁg‘ylangq [:%%%I %Li%-e% - aromatic
hyriatdumgythenz g b 1aleacio| ( totuthe ,| gl edde

above-descri bed al c olf %7% can be used, concurrentl
MORO GO TRUR P EGR &0l TETR T OF R e&?@%& the e). ether

soalveod S(tt rbh Pt hYah D hBenyangee P - dut915Q trdhr,
wei ght ratio, preferably 2 to 10 weight ratio with
L. Ae ang. carFodinethexwnstpane, qmg)tbe td&kel.in the
' h b i
b Aol PE e o dER Lo bRt ane
digdhdxanee thhapeanehlopd whbanaecaadd the like), @rxordtie c

b | | , I ,
am e el eR s sc Und P EBE, sEES Ty 2R Eheojiive.
Thdlsheyrgawi ¥ epba vidmt rmedy dbef dr mlxtEtd Vot ewwb- ut lore

ether,_ 1, 4-di oxane, 1, 2-dinethoxyethane and the
compeands o hal ogenat ed hydrocarbon sol vent's

(dieaddnf OBt HaNehe MU 088G e rAHWINPULARB0RRA 1

the like), or the am de solvent (6) used in the Step
acAdsyriftahe [#kd. oxTHi4cbryahng ediopdmlsmi7beinclude a

de@fﬂfﬁéaﬁﬁ E%Bd%5§§¥f%n(ﬁ@PﬂHﬁdﬁsing an acid catalyst,

an acid chloride method using a chlorinating agent, a
dehydrating condensation method using a dehydrating
condensation agent, an acid anhydride method using an
alkyl chlorocarbonate, and the like.

Examples of the aclid catalyst to be used in the
above-described dehydrating condensation method include
inorganic acids such as hydrogen chloride, hydrogen
bromide, sulfuric acid, phosphoric acid and the 1like,
organic acids such as p-toluenesulfonic acid, camphor-
10-sulfonic acid and the like, acidic ion exchange
resins such as Amberlite, Amberlyst, and the like.

The amount of the acid catalyst to be used in the
above-described dehydrating condensation method is
usually in the range of 0.01 to 1 weight ratio with
respect to carboxylic acids (4a}, {(4b) or (4c).

Examples of the chlorinating agent to be used in
the above-described acid chloride method include
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15 Exanpl es of the nmethod of esterifying carboxylic
acids (4a), (4b) or (4c) using alcohols (7) include a
dehydrati ng condensati on net hod using an acid

catal yst, an acid chloride nmethod using a
chlorinating agent, a dehydrating condensation nethod
usi ng a dehydrating 20 condensati on agent, an acid

tlahbiygli éa1ptins, uphBe pid e kit 1 6RheraGRT bopré §phakds
the |jke. Exanples of the acid catalyst to be used in

p‘f'h’éaCBBBFédc?escQ’F%%Hldé’Wd%rd‘thga%@n&@@sdtim net hod
in e a h chl.or
ot e caeh IRt g AL HBERIE £ HERRICLLNL WEE 1n
thamdabhtfel-ldle@crmgandehar@r@stthasdpntsaitnemesmétnbidc

. ac a or-. 10-sul fonic acid he |i |d|c

el e AR oY1 e Rl eRhodl i dR T | LaS TR TEE - and

dilnkeet hy kem 1 hiog yar®sy 1 oF chht® vl thcabahyat the bﬁi}Héed
in the 30 above-described dehydrating condensati on

met fikyis ghlgreparhenpdfgd ofbe. B3edo in \idighabove-
adi Lo¥h! Ho kPR ok c 4 b) or

(4c). Exaﬁlrf)zligg of £9d g‘?&ﬁ%\gﬁ nigﬁggg?}le(st %)tbh@hﬁsed in
Cﬁ#ﬂ?%@@ﬂbodayﬁukﬁﬁbn£onyquhmqkpmerhodammﬂanﬂaﬂEe
144y onyl chloride, phosphorus trichloride, phosphorus

pentachl ori de, oxalyl chloride and the like. The

delBhts at sagamondansHt | Phe aghlortihdEingedgent e be used
i Sg}e deiérlbed deh drating condensation nethod 5

5 ARS8 EPdio IBaFBEH-i hitfe, daRRERGEIDY 3
comideH Wt 8hNaRH10! 6 ) bEaBed i1H %én&ehgaﬂdt‘&%g The

al kyl chl orocarbonate to be used in the above-
W#%@EOHCMM&IF@@#& Rd&Mincthiliesoeamplonate to be

usEld APCPRLOBRLG JiRPALPAb RULARFAYDORaLE Y0 114 O

e use anount® of the chlorinating agent to be
r&mﬂﬂiofnot&etamhﬂ(mﬂlnidet&eth@:eﬂémﬁﬁkhydraulﬂ;mole
ratio with respect to carboxylic acids (4a), (4b) or
(4c).

When the esterifying reaction of carboxylic acids

(4a), (4b) or (4c) is carried out using a halogenated
alkyl obtained by substituting a hydroxyl group of
alcohols (7) with a halogen atom, or correspondent
halogenated alkenyl or halogenated aralkyl, it is
preferable that the reaction is carried out in the
presence of an organic solvent and a base. When the
carboxylic acids (4a), (4b) or (4c) obtained in the
step A are an alkali metal salt, the base described
above 1s unnecessary in some cases.

Examples of the above-described halogenated alkyl
and correspondent halogenated alkenyl or halogenated
aralkyl include bromoethane, l-bromopropane, 2-
bromopropane, l-bromobutane, 2-bromobutane, 1l-bromo-2-
methylpropane, 2-bromo-2-methylpropane, allyl bromide,
benzyl bromide and p-methoxybenzyl bromide, compounds
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condensation agent to be used in the dehydrating
condensati on nethod and the al kyl chl orocarbonate to
be 15 used in the acid anhydride nethod is usually in
the range of 0.8 to 10 nole ratio, preferably 1 to 5
nole ratio with respect to carboxylic acids (4a),
(4b) or (4c). Wien the esterifying reaction of
olbtaboryl by anisist i 20tiéa) ,of( AA))bﬁbmﬁ.ﬂe) dtomcatiii edeout
usi ng a hal ogenated al kyl_obt aj ned substituting a
a‘l“fi’x‘d?o?iflemé’rloid%i%@ 081‘186’?11&555 (3 ERu ?hc 1RA e nd BB PT

108i 58" heRONdsid thal eagRat ed al kenyl or hal ogenat ed
aral kyl, it is preferable that the reaction is

car¥hed eubase the wsepr dveridee fsbardfyime BrAGbhon of

ar.hox acids ( (
tl?%c'); gt ai ne%%%s c'%t (1e:|%%A}ﬂ’aAr§ee aﬁha?’ﬁa%@erf‘et anglS
a1h@1bamet@muny&wdxiab@vqaaﬂiumenyasaxwdelsyﬁmmssium
ses, .Exanp| es of%ihe aboy escrlbeg hal ggenat ed
d

h% x9Fridgoandy et r bipBAde At kit bdinkedd cam tof

( 994 PERN_GSH ortd B KYpo tBElU RELPDEHHRRE, cesium
1- bronopropane, 2 bronopropane, 1-bronobutane,

carhepadBuRmte the bt kel 2- addadd gﬂ%‘péﬁebicarhonates
P |1
(%?%J}ngﬂghigg%tpd%t%%ggggﬁé% @roo%%‘gé&gﬁ oun sén 26
catitanate apdulist i 1ikedn aflksalok one halabhdwoho tdkees
above- exe Iifi d co unds chlgri
(99 Wo T  ECRIRE i send! EBS THHRF!
a¥isd BLi fngitag rrqm:ﬂ@@sof(soaiu&e 15 EPiBe , epaRIAs @ t he
base to be used include alkali netal ¥drOX|des

hy a8 nPRfdidia delk@ bt a05BamL hRASRS dbtEiS bl anias
dﬁmfopﬁwtmmeﬁ 630aiadiRLAEPORBY 8. 4N ARSILEN-7 -

car bona cesium carbonate and the [ike), alKkali
enmt APYBLAnsomnd®sthe Likaium Fer ot BRPBOKADE, the

béggafé'ﬁgthifmﬁﬁ'the range of 0 to 10 mole ratio,
preferably 1 to 5 mole ratio with respect to carboxylic
acids (4a), (4b) or (4c).

Examples of the organic solvent to be used in the
esterifying reaction include aliphatic hydrocarbon
solvents {hexane, heptane, cyclohexane and the like},
aromatic solvents (toluene, xXylene, monochlorobenzene,
dichlorobenzene and the like), ether solvents
(tetrahydrofuran. methyl tert-butyl ether, 1,4-dioxane,
l,2-dimethoxyethane and the like), halogenated
hydrocarbon solvents (dichloromethane, dichloroethane,
chlorobutane and the like), ketone solvents (acetone,
methyl ethyl ketone, methyl isobutyl ketone and the
like), nitrile solvents (acetonitrile, propionitrile
and the like), amide solvents (N,N’'-dimethylformamide,
N,N’'-dimethylacetamide, N-methylpyrrolidinone and the
like). The use amount of the organic solvent is

usually in the range of 1 to 100 weight ratio,
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carbonate and the Iike), alkali netal alcoholates

(sodi um et hoxi de, sodi um et hoxi de and the |ike),

al kali netal hydrides (sodium hydride, potassium

hydri de and the |ike), organic bases (triethylam ne,

15 dii sopropyl et hyl am ne,

1, 8-di azabi cycl o[ 5. 4. 0] undeca-7- ene, pyridine and the
pﬁdﬂeﬁabﬂﬁezuse ouwsightt hatikasei tls nespklot ito t he

range of 0 to 10 nple refe ably 1 to 5 nple
CaFétqv%\}?haPéQﬁec(t“% cg?Bg ;ﬂlp 1q rdsy(4a) (4b) or

(40)n e EXBBReCT ok 116e 8T BBRIEGE 1 ﬁy@%tréacmo@ﬁe% n

the esterifying reaction include atic
achydrajche bbde mﬁﬁhﬂﬁsu€ﬁ@9aﬁ@eIﬁﬂﬁ%ﬁede§9€P&%§uﬁk90h°ls

(TY0chd " | EiSbrs RO RoBRey AU AL ELLEREY REAL

noc €nzeéne orobenz ne and t
et heyr sexaeple ,25n(tteta ahymnmﬁ@mmomqud bér tanlyutq;ﬁ

et her,_ 1, 4-di,gxane 1, 2-di met et hane _and th
oG L hal BGSAR e‘a‘ahydfég&r BN S Lnpetained dn the
sted Qshl@ﬁ@ﬂehaa%o&L@é%geba@nmcamPé opbuhane and
the |like), ketone solvents (acetone, meth¥Fl et hyl

chtl@trdrﬁeatmghylgqrgbbw yATRBPERe dMteEeRY 30D l%@)ing any of
e%@tg% Fsﬁrlv?%%ﬁ QﬁgftFﬁF rile, propionitrile and the
i°Ke , a :

de "sol'vent's - di et hyl f or ram de,
N, hedi vt @y i dydinagr xisac i oant malypyaksd | ke noasraed tdet

oy 4511 R ERE Tngh BYLTOPE F00 RS2t F5O0 27

sounﬁ:‘ﬂ:abbunzati@xﬁ(b venh gho £1 aardosti ¢ espeds t(da), (4b)
car boxylic acids (4b) or

, 4c). In t
oraddrel deRtaiped e*svc e‘?'lP‘Fy?F@Pr éaf:ﬁc‘iﬂqingnargerl&ls (7).
tn%m Oraﬁspﬁﬁhlrap% WHIW-ihet2hoverglasc! | etk aAwvevels S

orinating agent is preferablé used. For
deé)@aﬁ’#gﬂ%d eﬁteratfstﬂmmﬁa@‘éﬁp@sé@mfam ¢ carried out

%rdo&zgg 1nd40heAld {4 LDIGLIEH bonibea
ste n%?’ ove eScCr ge?]' 0?3 7)), a
of any of carboxylic acids (4a), (4b) or (4c) and an
organic solvent, then, dropping alcohols (7}.

The temperature of the esterifying reaction is

usually in the range from -20 to 100°C, preferably from

0°C to temperature not higher than the boiling point of
alcohols (7) or reaction solvent.

Thus, esters (5a), (5b) or (5¢c) are obtained. When
esters (5a), (5b) or (5¢) deposit as a crystal after
the above-described esterifying reaction, the crystal
may be isolated by filtering the slurry. Further, the
deposition rate of the crystal may be enhanced by
distilling off the reaction solvent and the like or
dropping a poor solvent, before performing filtration.

Even if the crystal of esters (5a), (5b) or (5c)
does not deposit in the reaction liquid, a crystal can
be deposited by the above-described distilling off of a

solvent and the like or dropping of a poor solvent, and
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chl orinating agent is dropped, thereby obtaining any
of 10 esters (5a), (5b) and (5c). The esterifying
reaction nmay also be carried out by, distilling off a
solvent if necessary froma solution containing any
of carboxylic acids (4a), (4b) or (4c) obtained in
the step A, adding alcohols (7), 15 then, dropping a

fibitadtead | nghagebly. pEYef aheifg de&mﬂﬁx&heahsr@dﬂng
reactigon may al so be carried out

chl EHrrH’t%g Hehbe @%%%T%%?Sﬁieeﬁp(?s’efoﬂgbﬁéﬁ? of
re3RVBH | Co@fpaas( LalLok dhat Phol 4Gk ANGAE bILeRYduced

sol vent, then, dropping al cohol's (7).
hyém el ot 1dme agst drhe ylhljer cast |<‘=b'lrs¢ sbe usgamed rEzom

0 f

cBE R RO 200,00, BLELELAL T LR

opktaltdlon (7ging waaem(Hn$0énenkgdﬂm6556$*ens é&@brable
e ) e s S L RS S) £2D

eRBAYA-Lesid PEdaeat aldnftyi died €aChie®hod Neh ChNsERl a MBY
be 1solated by filtering the slurry. Further, the

sedpesit isrpanelef frem drytenl iﬁa?d@@derman%eﬁoléytlon
og'tétﬂn'e'd PeOLE EHS %%%% 0&‘?581-!8% %%Otéé‘&ﬂhga”

droppi'ng a poor sol vent ore performn tion.
rEaemudhtrwateysbalhmbﬂnNEnueéﬁa)so@ﬁnian (SCmixddes

0s in_t reaction, |iquid stal _can
ch8Bos A PRELESHORIALCH LEHRLeR iy BRE- BERGE
méﬁh\b&&t amd trrf&éﬂdtk@oobedb@ﬁﬂi:m}smlé pAARk THAERE . adding
and_28 filtrated, _.thereby performng isal ation

a{AeL¥SMt SRpareblej £ram WhHERE. dLREr SVt PR 4§ the

r&8a8¢4iceN m rﬂéuﬁrebwyﬂé¥?'&@s@ﬂfﬂbdaW%§W A0 daiso
hydr ogen chl ori de and the ke can al so be renove

berparmg s lesthasntheoinaswhtaby pedfdrinmgia dropped
M@Shhﬁ%ex"pﬂ 580 USIL oMR B0 798180, OLUH © £OLYE0bnt

separa
separable from water is added to cause liquid

partitioning. The washing operation with water or
basic aqueous solution may be repeated.

Examples of the organic solvent separable from
water include aliphatic hydrocarbon solvents (hexane,
heptane, cyclohexane and the like), aromatic solvents
(toluene, xylene, monochlorobenzene, dichlorobenzene
and the like), ether solvents (methyl tert-butyl ether,
1,2-dimethoxyethane and the like), halogenated
hydrocarbon solvents (dichloromethane, dichloroethane,
chlorobutane and the like), ketone solvents (methyl
ethyl ketone, methyl isobutyl ketone and the like),
ester solvents (methyl acetate, ethyl acetate, butyl
acetate and the like).

The use amount of the organic solvent is usually in
the range of 1 to 100 weight ratio, preferably 2 to 20
weight ratio with respect to carboxylic acids (4a),
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fromwater or using a basic aqueous sol ution. For

exanple, there are nentioned a nethod in which a

sol vent separable fromwater is added to a solution 10

obt ai ned after the above-described esterifying

reacti on, water or basic aqueous solution is m xed,

then, liquid partitioning is carried out, and ot her
(4hﬂfmﬂs(4bﬂ .may al so be pernissible that before adding

| ven P e fron1mat , the_solvent uysed in

Exabhad b the BRSHr 501 Gk d55aotrI FBE A et
q&w o@é S8o1le kA Mssihbe bhalathenseall hgidr 30l aéson
I's dropped into water or basic aqueous sol ution,

(gqafsham ahyrpariide scpak _aﬁséum dvir dee i dps aadddidhe olike)
alq'?é‘ff hégH%O o%x@%dﬁé?&lsn CanfeSfH-Hdn QRS a?@@a%“}m

wat er asl c agueous so utlon may be ‘r épeat ed
cadnizomd be ahdithen;ﬁhe¢ samhamismwhabbbédanhpnmaesr

in Jude allphatl dr ocar bon solve ane
(3 B SR e o B Yas S LR RIEEZEER yent s
ca(xtmdxs@ﬁs axml e 1Kethl anekanz enetalli phbepihergene
25 and the like), ether solvents (nethyl tart-butyl

(taheedivm phaisahaioxy cfhERE1IMT KR egRE) PheARRRba ed
tﬂ}%@&meﬁ. oY 140“ a&bwt%?éﬂﬁﬂehyahsye% %w@ﬁﬁate

chl or obut ane and th I ke), ketone solvents
angt Hsthe kdibRA,. mmggnicsbbaewltmﬂxﬁﬂdaﬁd tm@aunxgamsce

arf e SPLUET! ARl nRget A SLOVY s peet abg, buly!

ace e an use anoun the"organi c

aminend£i shes laajdwemest:hebbmgmsﬁ istnotOPastiphilarly
atlo Bgreferabldi/ to 20 wei ratio_w th respect

Qy| PR ¥ HE) l“2§h(e4b‘§a‘b?e(2€)° Bx b2 Bele

rdﬂﬁbb fekar®iysed 65 10embad Ga®fbeRUENS VWit to
i ncl ude alkali netal hydr oxi des (sodi um hydr oxi de,

they ke TanpFdinskiagenhdushd.-| i ke),

The above-described operations of washing and
liguid partitioning are preferably carried out in a pH
range in which an ester group and a phthaloyl group of
esters (5a), (5b) or (5¢c) are not hydrolyzed. The no-
hydrolysis pH range is usually a pH range from 1 to 10.

For performing the above-described operations of
washing and liquid partitioning in this pH rang, there
are mentioned, for example, a method in which a
solution obtained in the esterifying reaction is
dropped into a basic agueous solution having pH
regulated in the above-described range, a method in
which a reaction solution and a basic agueous solution
are simultaneously poured into water while controlling
pH in the above-described range.

An organic layer containing the resultant esters
(5a), (5b) or (5c) may be used as it is in the step C,
or a solvent thereof may be concentrated before

effecting the step C. It may be further purified by
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5 al kali metal carbonates (sodi um carbonate, potassium
carbonate and the like), alkali netal bicarbonates
(sodi um hydrogen carbonat e, potassi um hydrogen
carbonate and the like), alkali netal phosphates
(trisodi um phosphate, disodi um hydrogen phosphate, 10
tri potassi um phosphat e, di potassi um hydrogen phosphate
cq&mmnhehrbM®togW@BhYc resexfpyalllinet iton edihg| anendike.
aanthE 3% ggnonla nd the |jke._The use
anount i‘)f’ ovetdestir bl ‘hdse % nof‘4palAt5|'CLﬁ5afl97-

Ag £SAg ahadalancimsmél ¥skRrishq gange( 96 )00% tB2P mole
15 ratio, preferably 1 to 10 nole ratio with respect
rqpresep to kg iSaNe fgeagéngsused. fomeRabBue- dascriRbednd Rs

AL A4 gfl e "Péé‘é&‘:geéngzg',i &U' d ;Pa”h \‘zg\ ng f‘re
preferably carried out i pH! Tanbe 1A
Aqestiey , gAﬁ)upAalad de foiridd| bl t@leoummeQO(eat}ers(a(lSn)or

(3 the' Be g AEe Y arBe Asane T 18) Vror o T

perﬁﬁrﬁpnest be alnweesesssi 8] GRRIBIAONRehyAshi NQ1 , 3-
and I|qU|d partitioning in this pHrang, there are

AR Ot e -AeoXScAbt 8SOANARHTAS i n which a 25
vISASER PR 8 Tc@'o’iﬁﬁ:drﬂeé&fb@iﬁr@f o) %fﬁgfﬁt |20r“

ropped info a basic agqueous sol ution having
dihgdirat bd3r d it dbvesdéndpilbéd range, a nethod in

YfMMé¥hﬁUp§g%&i ﬁﬁ%ﬁﬁgcgrbgngf%énwlqﬁﬁﬁrgogSA ion

are si neo poured I I ng
dinyqrb+n,Bheiammﬁﬁnkssoihddlnange An organic Iayer

ont ai nj the resultant esters (5b (5c)
yIIRR i I oo ane Sor bR v Segs CRathYD Solvamathyl-
-tmelr £9f aimyake -Qoneait 626 ednbe.fs%rﬁd&ii@ct ing the step
. 1t may be further purified by 30 col um
Ywmbgﬁxsﬁyprwaékwﬁbpxﬂﬁt@n arthyd RiRedighloro-

3-R%1 R aBRiyaB8- 175- di oxo M2u-430itho 02 - A6, A7,
Yl)methyl]cyclopropanecarboxylate, methyl 2,2-difluoro-
3-[(1,3-dihydro-1,3-dioxo-2H~isoindol-2-
Yl)methyl]lcyclopropanecarboxylate, methyl 2-
ethoxycarbonyl-3-[(1,3-dihydro-1,3~dloxo-2H-isoindol-2-~
Yl)methyl]lcyclopropanecarboxylate, methyl 2-[(1, 3-
dihydro-1,3-dioxo~2H-isoindol-2-yl)methyl]-1-
phenylcyclopropanecarboxylate, methyl 3-[(1,3-dihydro-
1,3-dioxo-~2H-isoindol-2-yl)methyl]-
bicyclof2.2.1]heptane-2-carboxylate, methyl 3-[(1,3-
dihydro-1,3-dioxo-2H-is0oindol-2-yl)methyl]-
bicyclo[2.2.2]octane-2-carboxylate, methyl 6-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]l-cyclohex-3-
enecarboxylate, methyl 3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyl)-bicyclo[2.2.1]hept-5-ene-2-
carboxylate, methyl 3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyl]-bicyclo[2.2.2]oct-5-ene-2-
carboxylate, methyl 5-[(1,3-dihydro-1,3-dioxo-2H-
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A8, A9 and Ala in the esters (5a), (5b) or (5c)
represent the sane neanings as for R R3, R4, R5 and
R6 5 defined in the lactones (2), Al, A2, A3, A4, A5,
A6, A7, A8, A9, Al10 defined in the imdes (3a), (3b)
or (3c), and R7 defined in the alcohols (7). Exanples
of the esters (5) include nethyl 2-[(1, 3-

isqiinde b- 2 -3Ldimedch 2Hl + doRrnddimethyDd-1,3-dioxolan-4-

o0 DL A Enge Lot o Y-kl S
lsydj)rmacbnylzj-wthmpﬁmhnezaph@nwllatle 3 @1 byb 1304l 3-

d|h ro-1, 3-di oxo-2H-i sgi_ ndo
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carbmxiy bareromedHyd , 3- HKhyérdﬂhxﬁmﬂ0&032ﬂlpym1ﬂﬁﬂ 2-
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oS TRy PR patsit DhanceabBasyickal it hheptrer ope 2-
cad:i Date3- ﬁn'eQ:&@rlZ"k'ﬁoﬂﬂﬁeltharl\d?)ﬂﬁf‘ybldlchloro 1,3-

heny ﬁclopropanecarbox | at e, nethyl 3-1(1,3 dlhydro

ar a3 b 3x §ioMa s nbee 1pdoLyRet hy|

e

3-Hi(diy.c3 ofl Phgd2beGt-arict 2o e it Beﬁy.loa:toe 2Hret SiyinGolL (2 -3-

s oo RSt g BOnk e ) WM 5151 SR -

3-3[X J53dﬂoh¢du_o | , 3-di oxo-2H
i soi_ndol - )neth I bIC clo ].hept - 5- ene- 2-
PYHPD‘&&*%Y )““ g@OB H)?&’PJW’SYH?B% pAthyl

Izs@imdé)thflyb)-flf{t:mﬂcleb%wﬁkoﬁ5Zd%]d3€6 P- ene- 2-

car boxyl ate, nmeth 1, 3-di hydro-1|, 3-di oxo-2H 31
pPYrroli inyl)methyl]cyclopropanecarhoxylate methyl
2,2-dimethyl-3-[(3,3,4,4-tetramethyl-2,5-dioxo-1-
pyrrolidinyl)methyl]lcyclopropanecarboxylate, methyl
2,2-dimethyl-3-[(3a,4,7,7a-tetrahydro-1,3-dioxo-2H-
isoindol-2-yl)methyllcyclopropanecarboxylate, methyl
2,2-dimethyl-3-[{hexahydro-1,3~dioxo-2H-isoindol-2-
yl)methyll]cyclopropanecarboxylate, methyl 2,2-dimethyl-
3-[(4,5,6,7-tetrahydro-1,3-dioxo-2H-1isoindol-2-
yl)methyllcyclopropanecarboxylate, methyl 2,2-dimethyl-
3-[(1,3-dioxo-2H-pyrrol-2-
Yl)methyl]lcyclopropanecarboxylate, methyl-2,2-dimethyl-
3-[(4.,5~-dimethyl-1,3-dioxo-2H-pyrrol-2-
yl)methyl]cyclopropanecarboxylate, and the like, and
compounds cobtained by converting a methyl ester group
of the above-exemplified compounds into an ethyl ester,
n-propyl ester, isopropyl ester, n-butyl ester,

isobutyl ester, sec-butyl ester, tert-butyl ester,
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]1-2, 2-di net hyl - 1, 3- di oxol an- 4-

carboxyl ate, nethyl 5-[(1, 3-di hydro-I, 3-di oxo-2H

i soi ndol - 2-yl ) nmet hyl ] - 2- phenyl - 1, 3- di oxol an- 4-

carboxyl ate, methyl 2-[(1, 3-dihydro-1, 3-di oxo-2H 5

I soi ndol - 2- yl)nethyl] 5, 5-di net hyl t et r ahydr of ur an- 3-

carpoxyl ate, neth (1, 3-di hydro-1, 3-di oxo- 2H
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bqtbie,ar b&x et ¢ mmpyunds

di ﬁg@%gg&g lé?oxo g' PL OIreflctlng the esters (5a),
(ytb)narhyb]oqycﬂmpwnaﬂeaw ey | ot €p Behhy amines to

-di peth

oY t‘H‘i éa&.tw & hher EOFmulh okb) 2HRRTSIRRA Lok -

abB2&BL R bl OPzEQPQHEQQf)bQLW@&ﬁe BRERY] .
2,2-dinmethyl- 15 3-[(2 di oxo- |

pyrﬂt%l tuem&le)-rn;tmwytyngomea@m@m bixpiratectisteygroup,

yI dj o
tﬁ%##oild @ﬁ3£%mé%ylfsg op opahe%aé%gbﬂ%ﬂﬁf re?ﬁtfng
adiﬁbdlaftmwe4félBoﬁiﬂg4ﬁbﬂMWMEth&b 2, 5-di oxo-1 20
pyrpo hglnyl) hyl ] cyclopropanecarboxylate, nmet hyl
2. 2=8i Mefhyl ?Fésa 4,7, 7a-tetrahydro- 1, 3-di oxo- 2H

(WHOF SR, - Ry Y IDdEEdyé b € ¥C LD IRANACATL DOX ¥hdle® 1 tREY | ami
2, 2- dlﬁEthﬂ- é%%hexahydro 3- di oxo- gFPISOIndO| amne

g’iﬂ‘)%t Ayl Pé‘yé]dfif%p%ﬁeéar wrm el het ﬁypazm|mm§|
é’héii? ,s%:{ sE£L6 ARG h :%nd'éiﬁ(fngHﬁkﬁﬁ'pr)dm 2-

yl)neth opr opanecar boxyl at e
[T@Qeiﬂnﬂéthw @phxayBatiedxas2idnmpine s| (aa in some cases]

aﬁﬁ)§?$3§|1%§¥ oprcfgpeggngé%Iate
3- [E{iﬂaxﬁpﬂeﬁetdfylnal ﬁadtnaOaatﬂnmer r@d ) 2i861lude optionally
yclqﬂédganecarg | ate, and the like, and
%ﬁﬂ g i5m byHE8Nn ‘Wg G- HLP hy Medbydaming, o
grfup heeahg\l%mamféuﬁd SRCRGUHIPLA &' Qraﬁpetamd the

ester, ropyl ester, isopropyl ester, n-butyl
1¥§ﬂbr unsu stituted alkyl groups having 1 to 5 carbon

I soi ndol - 2-yl ) net hyl

atoms {(methyl group, ethyl group, n-propyl group,
isopropyl group, n-butyl group, isobutyl group, sec-
butyl group, tert-butyl group and the like), alkyl
groups having 1 to 5 carbon atoms substituted with an
amino group (2-aminocethyl group, N,N-dimethyl-3-
aminopropyl group and the like), and so forth.

Example of the above-described amines (8) include
hydrazines (hydrazine, methylhydrazine, ethylhydrazine,
phenylhydrazine and the like) and hydrates thereof,
alkylamines (methylamine, ethylamine, n-propylamine,
isopropylamine, n-butylamine, isobutylamine, sec-
butylamine, tert-butylamine, 1,2-ethylenediamine, N,N-
dimethyl-1, 3-propanediamine and the like), and so
forth.
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i sobutyl ester, sec-butyl ester, tert-butyl ester, 32
allyl ester, 3-butenyl ester, benzyl ester or p-

nmet hoxybenzyl ester and the like, and optically active
bodi es of these conpounds. The step Cis a step of
reacting the esters (5a), 5 (5b) or (5c) obtained in

the step B and amnes to obtain |actans of the

f or Phlea usly @meunitnalft ahe abdvevideliseel el aghanell)(8) is

cases As the de-protecting nethod of
uﬁﬁﬁigﬁcﬁQVEh%rﬁﬁﬁget?%r% 1 MnfiviRedFatde - eRERFierably

1atBekhab0d +88¢bl RA thlO-SHhHEE @ I g
formula (8): R8-NH 6% ﬁﬁ%reln BRgnﬁg%fésgﬁ%z Yt 2P of

(®Bdi-onal Iy substituted amno group, or an al kyl group

h t II bst t ed
VAR 6% 028 POBTL AR 001 PRSI PS80 g uanay
canrhed @@tlimSOHE pmyxﬂncandfeateﬁi«éﬁﬁ (D) twe

% % of R8 in the anines (8) include
gY Biial t%ﬁbs?r't QFEPTAR ROLVBREs Cihdiyxefdpsolvent

offelAYkamdHy QFQHALceldMATR 1101 8T Q4R.g Phenyl ami no
group and the 20 like unsubstituted al kyl groups

haVFREMPLes P& abhenabavemsiqsrs hhedgosgan e mycblvent
ro ty
i’g‘?gﬁge :&so‘%% g?%%“%%%%% g(o% ag}agr)#’- bt yl
pxppapodnd dtfeyleke) glyidodl amgd otps hakielg iakDdé® solvents
bo bstit ted t m.n ou
“f%&amﬁrjfo Q‘@ffﬁ 7 oup™ ﬁeN- rPEth@?‘ t?‘gr}larﬁ%r%bg@ egrBap
medirtily 1 pg ririddeddinoflesanonte 1Likayp! etdlerd b1vents
above-descri bed am nes 8) i ncl ude hydrazi nes

((HTHRrEYATE f Yty | WG lPEL ter eyt hbdeihiare, 1.4-dioxane,
1.@&@1&@%@@@&@&& hha ltlhkee)mw; hy dhahes éJfJee.?{s 30

al kyl am nes (net hyl am ne, et hyl am ne, n-propyl am ne,
(t=bpEBE}emtinte, hrsupybamﬂ@mm@bupymmim aut-the

like), nitrile solvents (acetonitrile, propionitrile
and the like), halogenated hydrocarbon solvents
(dichloromethane, dichloroethane, chlorobutane and the
like), aliphatic hydrocarbon solvents (hexane, heptane,
cyclohexane and the like), aromatic solvents (toluene,
xylene, monochlorcbenzene, dichlorobenzene and the
like), ester solvents (methyl acetate, ethyl acetate,
butyl acetate and the 1like), and so forth. These
organic solvents may be used in admixture of two or
more. Of the above-~described solvents, organic
solvents miscible with water or mixtures of such
organic solvents with water are preferably used.
Examples of the solvents miscible with water include
alcohol solvents, amide solvents, ether solvents ,
amine solvents, nitrile solvents, and the like.

The use amount of the above-described solvents is
usually in the range of 1 to 100 weight ratio,
preferably 2 to 20 weight ratio with respect to esters
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butyl am ne, tert-butylam ne, 1, 2-ethylenediam ne, N, N
di net hyl - 1, 3- propanedi am ne and the like), and so
forth. 33 The use anobunt of the above-described am nes
(8) is wusually in the range of 1 to 10 nole rati o,
preferably 1to 5 noleratio with respect to esters
(5b) or (5c). 5 The lactam zation reaction in

5a),
(3ak. s(ép)ansﬁémhlly carried out in the presence of

or BeiilansCht de “BreRabaHiPn BEAPEIEN bt LHEe o

metdedd Exampliesh odstoesaljeed- desss ) bed legﬂn,l CartDh¥ENi( 8)
I%? i ncl ude al cohol sol vents (nethanol, ethanol, 2-

opahBRC oy | Fe?l]e"@ﬂ”y'/célreaﬂb“f% gndefheymigture is
%?ﬁyﬁéasto(%éﬁif@&EEQMbE@HﬁﬂBge a method in which

di nethyl acet anmi de, N met hyl pyrrolidi none and the
aminey (8)heresci Mgty OFft et ey bbur anmpesieny|of amines

(é)edértlﬁ Ey!rl%%& am nseO%g eng'gg (%Its I%%?ﬁ Iign%: hoxyeéfgggon

cdmpemebubyfl axtrers pysajl, ne 5and dihe(s¢&d kahd £ tgaieent
Ivents é tonitrile, ionitrile and the |ike
b YHRRE: be tﬁgp&socar% ROLAOD HGHREXOFBREL HihdH
n t
l%%ﬁ%??&%@d?&%on S I?g%ﬁr?%)t}}néperh%%tgéﬁg::e not
higlohthane tiwed ddicl ingeppiatores i theosearent(,t ol uene,
xyl ene, nonochl or obenzene, dlchlorobenzene and the
quq@e’iabégt én %%é%ﬂ%g?nﬁfh}lo detE@ Cet hyl acetate,

butgy aget bsv%ﬂ%etsf@%iﬁéa) @ gglgnzgx%zég oga%%eio?r?

organi c so vents ma use two or
Llaegrams X lﬂher@bmba:admeem bedf t ey emtnp ler Yami of the

3P0 ERIE b L SRE RS, 4D ShpBalish cor
remmean @ssatpllhe soient Sofi amiilbles W8 h oat BY -ipiRldifdet s
generated by de-protection of an N-protective group of
esters (5a), {(5b) or (5c).

For removing surplus amount of amines (8) out of
the system, distillation may be carried out, or water-
washing may be carried out after substituting the
reaction solvent by a solvent separable from water. If
the latter case is carried out in the presence of an
acid, efficiency of removal of amines (8) can be
enhanced. It may also be permissible that after
completion of the lactamization reaction, an acid which
will form a salt with amines (8) is added, and if
necessary, the solvent is distilled off, then, a salt
produced from the amines (8) and the acid is removed.
Removal of the salt in this case 1s carried out by
filtration.

Examples of the solvent separable from water
include aliphatic hydrocarbon solvents {(hexane,

heptane, cyclohexane and the like), aromatic solvents
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30 al cohol solvents, am de solvents, ether solvents

am ne solvents, nitrile solvents, and the like. The

use anount of the above-described solvents is wusually

in the range of 1 to 100 weight ratio, preferably 2

to 20 weight ratio with respect to esters 34 (5a),

£5b) or (5c¢). Exanples of the |actam zation reaction
(tRLPEAE .o XFeenod pengetdipeebensensa) di@Eblonpbeda)ene

affl #8s (8xke )"’mde@hég‘a(‘s I'P'Qé gm%}tﬂr er ;@[ Xed g‘égx‘é‘t gdder.

mxture is 5 adjusted to esire
1ia- @hmﬂthqumbhaée)mm&auhmglykeo anmﬂdgdﬂﬁtéanposed

am r ion solvent is dropped into
h‘ggr %%Jn‘ﬁ%%’é (S%Ziéé’t]e?%m(‘%ﬁf‘a“@fsb)dld‘rhf‘%?eéﬁ@ne-
cl&lléﬂb\b&lttane adxela Ot Her 11%eN0dxe 10Re” 884eit s (methy
erature in the 10 |l actam zation is usually from

e%Y elf§doaeur dnebly Llhigedu tanke henpoianidnd hpi hikef)
eé@@rsgbl@@htsrwﬁgﬁﬁggl%cé%&gg r@Qﬂ?lo%c%{ééﬁlogut 1

By the above-descri actam zatTon-feaction

A¢etahrsapt) the bbkelnedndAfserfeothpletion of the 15
re 0Ny t here arried out an operation for

reﬁ@%?ng suﬂ&%ﬁ?%ﬁ%g FﬁSFeaﬁQﬁﬁPT%f bF BYUslddicir the

rayeger ared dleomr@éﬁghwﬁa&fi@n PEeFakasliyve g QuUPgOf
esters For renmovin sur | us anount

5
Wesr Ik é EDS Wiofd% %SPQG{H‘F@ QEters 6badi KéthbnoxraySc)
beE&ﬁﬁbEQSOWE tHe VRL L4 - twa%WfMJAWwaP€ 3%5’% ? (8)

after substituting the reaction solvent a solven
Quﬁﬁ%%b#égmeﬁ\mnineSIfB)thwIwashﬁngaWEthswarared

1 enc a efficie nmoval

of %%n%ggfga ¢an agcfé% ghﬁg &f’ hﬁ%ﬁ@%éot”ﬁ rogen

brpmmssubhéfmaxc addbd, pnnpbentd:arc Gdcifieand the like)
ctan1z t|on reaction, ,an a |d which wll forma

sm?r%f? Cafttids (Fcetigqagdd ant tyic acia,

methanesulfonic acid, p-toluenesulfonic acid and the
like). The use amount of these acids is usually in the
range of 0.5 to 20 mole ratio, preferably 1 to 5 mole
ratio with respect to surplus amount of amines (8).

By-products generated in de-protecting an N-
protective group in esters (5a), (5b) or (5c) may be,
in the case for example of deposition of the above-
described by-products after completion of the
lactamization reaction, advantageously removed as they
are by filtration. It may also be permissible that the
reaction solvent 1ls distilled off to increase the
deposition amount of the by-products, then, the by~
products are removed by filtration. Alternatively, it
may also be permissible to perform substitution by a
solvent which is capable of dissolving lactams (1} and
depositing the by-products, before removal by
filtration. Examples of the solvent which is capable
of dissolving lactams (1) and depositing the by-
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necessary, the solvent is distilled off, then, a salt
produced fromthe amnes (8) and the acid is renoved.
30 Renoval of the salt in this case is carried out by
filtration. Exanples of the solvent separable from
wat er include aliphatic hydrocarbon sol vents (hexane,
hept ane, cycl ohexane and the |ike), aromatic solvents

Prggqﬁkﬁub%@luﬁﬁl@%ipmﬁhh@hhﬁﬂﬂﬁﬂﬁﬁﬁﬂﬁ solvents
R TOERRE, T Lok lR) ool |We SN e ot ¥
soﬂMenﬁsuﬂEﬂlubydromylmmesohuannhuahaﬁémzenethane

I th th | i ket
A1 Eh SR ne R, PRt “bikBhe, Shhanse LEBhEs ledtine.

tead eyl i Keher 3t 6 - SOhYEAbRyETRANE A¢8t 8he, 19WBY,
acetate, butyl acetate and the like), and so forth.

hatpgeanat efbifirecathan selvents Mﬁf&ylawympﬁhﬁwea 10
diEﬁ'i%%:é’étt}aEQ 19%1‘@&?&59&' Qndprt‘?feer ZSb %otr%Qle

wei ght ratio with respect to esters
solyent Extmeptegloke thhel dcetone, f mmtwlsaisohutbrlaﬂt:ierteme

anft Esic 1 R0T GaRrE e AL LD P o B8 CM ord et & ke Sga

acéialtreo,mwketyﬁuawrtla&@caﬁd phesphaie)c, apid ﬁﬂdfb&Q:h
like) and organic acids (acetic acid, citric ac
nef R&ndsif PR Acof H?Qcﬁ%%ﬁégﬁlW@ﬁQ?zﬁﬁcPéﬂﬁbﬁﬁeOf

aigg%q)vin@elaéﬁaa@oq&t) fnd hgsgodsitdsd s *Lisrbau%
range of 0.5 to 20 nole ratio, preferably o5 nole

isoosugly vM hthespadge £ uk ptgs laﬂomigﬁt anhhde.(8).
prEYeR el P81307 VRO SFRBED. e Yty ro egpes
(5an .t Hekhserf 0bcexanpl e of deposition of the above-

B R R A
obtained.

For isolation of lactams (1), for example, a method
of concentrating a solvent in the above-described
solution, and other methods are mentioned. Lactams (1)
after concentration may be purified by column
chromatography, re-crystallization and the like.

R, R3, Ry, Rs and R in the lactams (1) represent
the same meanings as for R, Ra, Ry, Rs and Re¢ defined
in the lactones (2).

Examples of the lactams (1) include 3-
azabicyclo[3.2.0)heptan-2-one, 3-
azabicyclof[3.3.0]Joctan-2~one, 8-azabicyclo[4.3.0]lnonan-
7-one, 6,6-dimethyl-3-azabicyclef[3.1.0]hexan-2-0ne,
6,6-dichloro-3-azabicyclo[3.1.0]hexan-2-one, 6,6-
difluoro-3-azabicyclo[3.1.0]lhexan-2-one, 6-
ethoxycarbonyl-3-~azabicyclo[3.1.0]lhexan~-2-one, 1-
phenyl-3-azabicyclo{3.1.0}lhexan-2-one, 4-

azatricyclo[5.2.1.0%2'%]deca-3-one, 4-
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are by filtration. It may al so be perm ssible that the
reaction solvent is distilled off to increase the
deposi tion anount of the by-products, then, the by-
products are renoved by filtration. Alternatively, it
30 may al so be pernissible to performsubstitution by
a solvent which is capable of dissolving |actans (1)

a zair 1 dgpdsilts ). 2 he? by I pndducst <3 - beéor 8 -r enoval by
| vent which is capable

f|| ratiq t he
az?b {rEsd 34n§¥ﬁ££?%ﬂ§n e@hgpd% RBsi fing the by 36
ajdodieysliold ulel abt phqae@d%iracas benesolavent s

(hexane, _hept ane, cyc%ohexane and the Ilke) aromatic
AZRFLLAYS 10U rer; 0y [ dHBACFRTRIRBr 3beRgend . 3-dimethyl -

2 diﬁ&liekgb%%ﬂ'z‘f'cwga' K710 @EQSVGSSB\ée”t§r#ﬂ?ﬁ£X' 2,4-

tert-butyl ether dlnet oxyet hane ard t
dﬂﬁﬂ@g%naze@ﬁqmﬂkmb@banﬂémonaufﬁ(dnehlGr@mﬁjmnmhyl 2-

| or than ane d the like), ketone
O}% %en gge‘ﬁé’t %yﬁ? gr?e TRy 478880\ ket one
o:mui:idagctlbl{s) 2 erI@’r %spaueat-ss -(orad hyd -agatate, ethyl

10 acetate, butyl acetate and the like), and so forth.
OXALF HERCLRE G2 of - The $8PFBNE BN Th PRE capRRHE KLY

adHiSP0| ¥bAYelsadBNEnd 43 aeﬁpé,m ! Imdt BReDY 1 LduCt S
is usually in the range of 1t 0 wei ght rati o,

pr eeepiing te Ahewpytsenit |l@mrt¢11¢@sp99ﬂ-mcelsit@r S
1 ) cah®
Jc}c%ng%sc?é B %rr%‘?&é%%dm{ligr %1?4 :’H%ﬁdo rIoact neg
cqtnqsﬂ@ndenamm&ntqnasthod of concentratlng a sol vent
e above d crlbed 20 sol uti,on, ot her net hods
Ly K RPIYECIRE, L £t *ShEmur i dortha: PR TR
men:wmd el BHeC@rw¥en€higvBhedoM e NEsE£HS! Alsl TR 0¥l
and the like. R_R3, R4, R5 and R6 in the lactans (1)
rayémqﬁﬁﬁ%als and medical- agricultural drug
intermediates, and can be suitably used as a production
intermediate for the following compound (see, WO
2004/113295) which is one of anti-hepatitis C drugs

(HCV drugs).

EXAMPLES
The present invention will be illustrated further
in detail based on examples below, but it is needless

to say that the present invention is not limited to
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the sane neanings as for RR, R3, R4, R5 and R6 defi ned

25 in the lactones (2). Exanples of -the lactanms (1)

i ncl ude 3- azabi cycl o[ 3. 2. 0] hept an- 2- one, 3-

azabi cycl o[ 3. 3. 0] oct an- 2- one,

8- azabi cycl o[ 4. 3. 0] nonan- 7-one,

6, 6- di et hyl - 3-azabi cycl o[ 3. 1. 0] hexan- 2- one, 30
thegedestdmnioe 8. azabi cycl o[ 3. 1. 0] hexan- 2-one, 6, 6-

di fl uoro- 3-azabi cycl o[ 3. 1. 0] hexan- 2- one, 6-

et hoxycar bonyl - 3-azabi cycl o[ 3. 1. 0] hexan- 2- one, 1-
Epampl- - azabi cycl o[ 3. 1. 0] hexan- 2- one, 4-

azatricyclo[5.2.1.02" 6] deca-3-one, 4 37

aza?YPG%&%ﬂ%&%ﬁ?@@é?6P@hd&ﬁ%%ﬁbn%;28ﬂimethYl'3-{(1.3-

a 28 areyal o A 5o R D9RAN Y 11 O0e, 4

azatricyclo[5.2.1. 02. 6] deca- 8-en-3-one, 4-
Y himethyydiay sl opropangoantesey Bienadidne, 3, 3-di net hy

S AP B AT H hSYS S A T8 By s enna
038aBidiypridiyd .-2: 0 Praxénazakine/cl ©f 38 3g0b@c i 6- one,

d4-a€$-io- oxatricyclg[5.2.1.02' 6] deca- 3-one, 4-aza-10-
Pethrdgcedanids apdspdedaB-6H3-BRE1)oME Rittgalgmide
j odqj S 0 ds, .and t o-Ke.
P%%%%Sluﬁgwte% ﬁéi%ggsgﬁt% ?H%\%grh(?o‘ﬁﬁ g8| ggécf:i'cthen'
sticteds foan hechpuosiliced wbdaihi gh yeakdibmomdhetion

d I 2 alh I lic
St AT RER% P AR B S LR S ITS T Reme SIS 1) Ch At

dAHweRb - a1 3218 o166 2l - 8808 R@BICA - raw material s and
nedi cal -agricultural drug internedi ates, and can be

Yl\re by} 16ved orreppregasbesy Late er i at sofut lome was
L R h R it i SRR
104 g of toluene. Next, 26.5 g of 35% hydrochloric
acid was dropped, then, the mixture was heated up to
60°C, then, liquid partitioning was performed. As the
organic layer, 213 g of a solution was obtained.

This solution contained 61.96 g (227 mmol) of
(1R,38)~2,2-dimethyl~3-[(1,3~dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyl]lcyclopropanecarboxylic acid.

The yield with respect to (1R,5S)-6,6-dimethyl-3-
oxablcyclo[3.1.0]jhexan-2-one was 96.3%.

The guantitative determination of 2,2-dimethyl-3-
[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
Yl)methyllcyclopropanecarboxylic acid was effected by
high performance liquid chromatography. As the column
of high performance liquid chromatograph, SUMIPAX ODS
D~210FF (4.6 mm¢ x 150 mm, 3 pm)(manufactured by Sumika
Chemical Analysis Service, Ltd.) was used.

The melting point of (1R,3S)-2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-

Yl)methyllcyclopropanecarboxylic acid was 159 to 160°C.
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N NNH2 NyN-O O OO 25 EXAVPLES The present

invention will be illustrated further in detail based

on exanples below, but it is needless to say that the

present invention is not limted to 38 these exanpl es.

Exanpl e 1 Synt hesis Exanpl e of

(1R 3S)-2,2-dinethyl-3-[(1,3- 5

d|HV@@omﬁasumam@nakresunnemoﬁz H-NMR (CDCl;) are shown
bé’i&?ﬂ hyl ] cycl opr opanecar boxyllc acid 29.70 g (235

of (1R, 5S)-6, 6-di et hyl - 3-

0X®I£y¢| 8b3¢. 01, Wé}m §4H§19 46§78 cﬂd°§ 1)

di met hyl acet am de and (259 mmol ) o phtha

P potasdi- @ wer2it xedl. amdshe(aﬂéﬁ up.26 L55GHYX hen

stirred for 9 hours, to obtain a reaction solution

cont ai ni ng potassiun1(1R,38)-2,2-dinethyl-3-[(1,3-
Exdinfpyle 021, 3- di oxo- 2H-i soi ndol -

yI ) clo anecar boxyl at e. This solution was
S SRR 4 EEBEH IR a1 LOH PRduiZ DA e i1 . 3-
diatmirdﬂﬂ 8 -ah ob) UANG; s HeXlo 1B > 9 of 35%
hydrochlorlc acid was dropped, then, the m xture was

Ylaetdey Lpcvelopagpaneearbouyild coaeidi oni ng was
f d t | 3 | ut
DY B(1 A9l TS £ ST B poln2zalut on

was o |ned IS SO contal
oxmhﬂquﬁo[3 l.0]hexan-2-one, 1090 g of N,N-

+3 di et hyl - 3: hydr o- 13- di oxo- 2H
di‘"et rﬁ%ﬁ‘ %g %ﬁ%ﬂ :i;[téo réglaﬁéczri‘lgﬂo&y‘l’?lcgggpéliﬂx’éie
o SRk S N,
StQEMﬁdt@@Ivé7dép@EmltnlmhtainZaZr@anﬁiqﬁ Qolution

cok@%f%f“&ygsgassi (?%hzgt Sglgd%imethyl 3-f{(1,3~

dihydro-1,3-dioxo-2H-isoindol-2-

ng)

Yl)methyl]cyclopropanecarboxylate. Next, the solvent
was distilled off by concentration under reduced
pressure, then, 763 g of toluene was added. Further,
693 g of 10% hydrochloric acid was dropped and mixed,
then, liquid partitioning was performed. The resultant
organic layer was concentrated under reduced pressure
to distill of the solvent, then, 1275 g of methanol was
added to obtain 2070 g of a solution contalining 427 g
(1.56 mol) of (1R,38)-2,2-dimethyl-3-[(1,3-dihydro-1,3-
dioxo-2H-isoindol-2—yl)methyl]cyclopropanecarboxylic
acid.

The yield with respect to (1R,58)-6,6-dimethyl-3-
oxabicyclo[3.1.0]lhexan-2-one was 90.5%.

Example 3
Synthesis Example of (lR.3S)-2,2-dimethyl-3-[(1, 3-
dihydro-1,3-dioxo-2H-igsoindol-2-
Yl)methyllcyclopropanecarboxylic acid
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yl) met hyl ] cycl opr opanecar boxylic acid was effected by
hi gh performance |iquid chromat ography. As the col umm
of high performance Iiquid chronmat ograph, SUM PAX CDS

30 D-210FF (4.6 mm$ x 150 mm 3 pm) (manuf actured by
Sum ka Chem cal Analysis Service, Ltd.) was used. The
mel ting point of (1R.3S)-2,2-dinethyl-3-[(1, 3-

di h{dPd: 8 34 OxBMOR)| oF bR . 5S) -6, 6 -dimethyl-3-
yhbIRLad  cycl ogn pegascar haxy! i 6 3G 189G
039 Thé rreafs:urerrgr]]?g?%gluﬁ g&%()%( &%%R%(@Zlé?g%%gigﬁ%v\%

PHERSWL B -a17d 68 . 0097 0F9 Nanfelthy 1421 pydcr 14 inénB0wadtte
.41 s (3H), 1.18 s (3H) 5

gEH) 1.54 to 1.66 m(2H . 1
MEXSHpPE D IeATREsPR ERakfi& Gf then, stirred for 24
h6kRs3%o ' hybag: 33

di h;‘fd?g— ?f%?agii"gig-%hai%;[&%ndof?%?tion containing

P9taEsdm | CYR] dB) opadeddntsidyy L e3aci(d , BO QB dréil73-

S) - 6, f- di. net hyl - 3:
O3kbr Ao 45 SrTT bty T hpup grspaqngcarboxyLate.
Thliserkeyplcaciainng dtuenen3wa sy ddo POaOkhedf, phihagi gedes
tassium were m xed and heated up to 155C, then,
hERFPEBA hC 130 LBLFaS, 9gh AR | eXEFREH asbl Hrion whth

160§t 3iENimae: H3PL 288t U0 ER13Drrée 2~ €h MBHRY 13 d (doBation
di hydro- 1, 3-di oxo- 2Hi soi ndol - 2- yl') net hyl
ceytpdpilosharieckt box (B alemmkdyt of helRoBSBeRt2, Avatimethyl-3-

(€1 53 LRaRG i PY3 CQUERALLALIUL LGE] . peduced

pressure, uene was added. Further,

YPImédByd Jofy diiphyplane bhabioxydcie aesadr opped and
uid artitioning was. perforned. The

m xgd then, I

resu ?aﬁ%éigwﬁ%ﬁ ¥asRPChadocd $htEdbaAdEethyl-3-
oxatiiced 1RNEsIV® héRafli atbhle afad he7 sekvent, then,

1275 g of nethanol was added to obtain 2070 g of a

sol ution containing 427 g
Example 4

Synthesis Example of 2,2-dimethyl-3-[(1,3-dihydro-
1,3-dioxo0-2H-isoindol-~2-~
Yl)methyl]lcyclopropanecarboxylic acid

12.0 g (95 mmol) of 6,6-dimethyl-3-
oxabicyclo[3.1.0]lhexan-2-one, 120 g of N,N-
dimethylformamide and 17.6 g (95 mmol) of phthalimide
potassium were mixed and stirred, and heated up to
155°C, then, reaction liquid containing potassium 2,2-
dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
¥l)methyl]cyclopropanecarboxylate was obtained. The
reaction liguid was cooled down to 25°C, then, 10.9 g
of 35% hydrochloric acid was dropped, further, 634 g of

water was dropped. This was cooled down to 0°C, then,
the resultant crystal was filtrated. Then crystal was
washed with water, then, dried under reduced pressure,
to obtain 23.3 g of 2,2-dimethyl-3-{(1,3-dihydro-1,3-

dioxo—ZH—isoindol-Z-yl)methyl]cyclopropanecarboxylic
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25 (1.56 nol) of

(1R, 39)-2, 2-di net hyl -3-[ (1, 3-di hydro-1, 3-

di oxo- 2H i soi ndol - 2-yl ) net hyl ] cycl opr opanecar boxyl i c
acid. The yield with respect to

(1R, 55) -6, 6-di net hyl - 3- oxabi cycl o[ 3. 1. 0] hexan- 2- one
was 90.5% 30 Exanple 3 Synthesis Exanpl e of

aq4® 35)-2, 2-di net hyl -3-[ (1, 3-

i il Oy Lo 3l 235 2k 530LRTUe %5 6_aimgtng1c3- g (4.0

yl) met hyl [ cycl opr opanectar boxyl i c ac
Oxﬁh)ic)yoﬂoMRlssy}lﬁeﬁanh-ﬁebmd -vSas 84.5%.

cyclo 3. exan- 2- f phth
pot assi Unt %H f}g of® Rﬂ'%@t Iﬁ’fl ?.&@ﬂgoﬂﬁk{?ﬁ né’ﬁ/ve?rez‘
dirme(ﬂdy]ind rnecat aﬂ-m-}ar&ﬁQ% Idmedko ShiLAed ih@lo 2% 5
ours to_obtain a reaction solution containing

d‘!%’é’%}’hﬂr{:(lfé%QQafzeaPﬁbpﬁmlls’i [3918- arpy ghewn delow.
d dql 1 | |
it oot S ohBsdi e o (Be Lonr 03 HTERT'S 3" §Eohfin)

1.marioehl o6cmagizi mas1 adeed, (IH) extragt gd(bwj)ce with
10 10 g of nethyl tert-butyl ether to obtain a
solution containing 0.84 g (3.1 mml) of
ﬁg»52 2-di net hyl - 3-
[(1 - di hydro- 1, 3-di oxo- 2Hi soi ndol - 2-
yIﬁm&#ﬂﬁ?éycﬁﬁsmﬂiﬂuniumgkywﬁc(@ﬂxﬁsﬂh% 9i-dihewittyhl -3 -

[ (7€ ‘%f.{hff fél gls .85 db B Byly+3y,

oxa i CyC héxan- 2-ong " was .%@5 Exanpl e 4

YISyrmﬂ‘tasl];cEEarrplr@gﬁné?cardbﬂpuhyﬂeS [ (1, 3-di hydro-

0- 2H..i soi. ndol

i PR hRG CE| Botbiidinite TokyELonacantaining 1351 kg

( 488 )mcoi)6oﬁ ditpetsin) - 3; 2%@.%6&)&9!10{3”» [J{ D] ﬁeailﬂy%x‘mel 3-
120 g of N, N dlnethylfornan1de and g (9 1)

di&g quﬁ¥ﬁ+ﬂg°l yl)methyl]cyclopropanecarboxylic

acid obtained in the same manner as in Example 1 was

concentrated under reduced pressure to distill off

toluene. To this was added 26.1 kg of methanol and the

temperature was controlled at 50°C, then, 6.8 kg of
thionyl chloride was dropped and the mixture was
stirred for 19 hours. To the reaction liquid was added
13.1 kg of toluene, then, the reaction liquid was
dropped into a solution prepared by dissolving 4.9 kg
of sodium hydrogen carbonate in 55.5 kg of water.
Further, 52.3 kg of toluene was added, then, pH was
adjusted to around 7 using 12.7 kg of a 28% sodium
hydroxide aqueous solution. This mixed liquid was
partitioned, and the resultant organic layer was
concentrated under reduced pressure to distill off
toluene, then, 105 kg of methanol was added to obtain
125 kg of a solution containing 13.7 k g (47.6 mol) of
methyl (1R,3S)-2,2-dimethyl-3-([(1,3-dihydro-1, 3-dioxo-
2H-1isoindol-2-yl)methyllcyclopropanecarboxylate.
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pot assium were m xed and stirred, and heated up to 25
155C, then, reaction liquid containing potassium 2, 2-

di met hyl - 3-[ (1, 3-di hydro-1, 3-di oxo- 2H i soi ndol -

yl)met hyl ] cycl opropanecar boxyl ate was obt ai ned. The
reaction liquid was cool ed dowmn to 25C, then, 10.9 g

of 35% hydrochloric acid was dropped, further, 634 g

of '@@ev\mierld/vastm oppegecThito WakR c38) ed ,dowihinetRE] - 3 -

e ulta cry was filtrated. Then
(t]!rqylgt%lfi'L L5 %%iﬂff’hsz&gtiésrql?%%#ﬁ 23ried under
yIBﬂmtﬁﬂlpb@ﬁmﬁgrop&ﬁeaakwdkﬁiﬁé &cOl was 99.2%.

2, 2. dinmethyl -3-[(1, 3-di hydro-
di obdde zﬂpﬁges.i&@dq ive yﬂyﬁeffnwn]actyqubp%paﬁé@arrlbo&w i 8S)-
Al he; . d ct T8t e
2 ox5%%%52Pgi3qﬁwg?%eiﬁ%ihygﬁgpahgsé§i€§? %#mEJBQn§ol 2
ermwﬁirénwcrl@gnmamecaﬁbuml(mayasf eZf2cted by high

pe%%‘gr?rfe‘{i% %cyc prop%hp{ngeg?%ggflaipglyac %ffgﬁgﬂ%'mum&;

higlr febformafckd Md¥il, cArdhatddddph 3. oMb Hps p-
1.48 to 1.56 m(2H), 1.26 s (3H), 1.09 s (3H 10
218FF (4.6 Byt HediS BYanpd ehw) (memmAactured by Sumika

SR R TS Yitihonn Feg-ugran, uoea.
yl |)m? hyé].ty?boprodpﬂnlg@?ntex;{gat 2615% s ?«5542 o]? - iR tIBfE- 3 -
ol.u on m) (e}
(e -y as0a ki ond [ 245 g 1o
| QY |
o seneioce A TR g e
omhﬂnm%nedramdam|nﬁhm£ﬂspoéséapumm)@Em¢1§0 aﬁb shown

be&% ene. To this was added 26.1 kg of nethanol and the
t'enperature was controlled at 50C, then, 6.8 kg of

t higoayly céd 0£$d¢.n@smd[|mpﬁd 2ng7t B gt ur e vgs ag
stirred for 19 hours. To the reactlon I'i qui d was added
(1H), 3.71 s (3H), 1.62 4 (1H), 1.44 to 1.59 m (1lH),

1.37 s (3H), 1.15 s (3H)

Example 6

Synthesis Example of methyl 2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-
yl)methyl]cyclopropanecarboxylate

30.3 g {110 mmol) of 2,2-dimethyl-3-[(1,3-dihydro-
1,3-dioxo~2H-isoindol-2-
¥l)methyl]cyclopropanecarboxylic acid and 130 g of
methanol were mixed and the temperature was controlled
at 50°C, then, 47.0 g of thionyl chloride was dropped
and the mixture was stirred for 5 hours. The reaction
liquid was concentrated under reduced pressure to
distill off the solvent, then, 130 g of methanol was
added, and concentrated under reduced pressure again to
distill off the solvent. The resultant solid was dried

under reduced pressure to obtain 31.5 g of methyl 2,2-
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13.1 kg of toluene, then, the reaction |liquid was
dropped into a solution prepared by dissolving 4.9 kg
25 of sodi um hydrogen carbonate in 55.5 kg of water.
Further, 52.3 kg of toluene was added, then, pH was
adjusted to around 7 using 12.7 kg of a 28% sodi um
hydr oxi de aqueous solution. This m xed |iquid was
digee thyiloded,( lan¥- d bbydeoullt, Atd o ganRH - Laywdm dwk- 30

n ted under _reduce ssure to distill off
Y#*ﬁ%gﬁ%&? lOQEEPQBGSPr ﬁﬁgﬁb ©tas added to obtain
125rke pﬁ.eadSQJjuth Ofe §pBL A monq W3, 3"sb<—l 4G ity 1 0F -
dlhydro 1, 3- di oxo-

Pethyl ElR 3S) -2, 2-di net hyl - 3-
[ 04 3 s@ihudror- &43?@%HVPI6¥'CI1§&HM%C§rboxyI ate. 42
y:LTi}ﬁet/h?lLE gﬂéﬂbﬁ@&p&ﬁ&&%(ﬂ%ﬁ% gcgdd{w%t g 3-
- di di oxo-2H i Sol ndol - 2-
yI )Thee hrye]aayme@mroban@svalbex;alfu PhdmR WaBM89.)2%E Tiesthyl

2 PR ERAS 5 O ML B R OB 8 1T oS ek sk gL 2-

ylineehpyl bevdlopropanecarboxyllaite ase eéhewhemembvhj gh
performance |iquid chromatography. As the colum of
hi ¢h Foet £ 2 ntiAcd - 150 o £} ondt 8@r am ( BUM PAX7@DSAD-

(x Ogﬁegné%af%gsy& s’ 'ggr:rw é’iﬁ)) {Tgl") %‘éghggaqyfﬁg@&ﬁ

1.8 ts n{3Podi, ntL .afo rnet (3l ) (1R, 3S) - 2, 2- di net hyl -
[ (1, 3-di hydro- 1, 3-di oxo- 2H-i soi ndol -
yl') met hyl ] cycl opr opanecar boxyl ate was 85 to 86C. The
Ex@aslg epent results of 'H- NMR (CDC13) are shown 15
below S =7.68 to 7.88 m(4H), 4.17 dd (1H), 3.97 dd
(1®Yn@eiai§ Expmple g2t | éEHS:iSﬂ -4 &ndamsghmlc@H)

oefgLeldd, slothedath ghomamt o o o resis
125 kg of a methanol solution containing 13.6 kg
(47.4 mol) of methyl (1R,35)-2,2-dimethyl-3-[(1,3-
dihydro-1,3-diox0o-2H-isoindol-2-
Yl)methyl]cyclopropanecarboxylate obtained in Example 5
was mixed with 5.4 kg (64 mol) of a 60% agueous
solution of hydrazine monohydrate, and the temperature
was raised to 65°C, then, the mixture was stirred for

25 hours. The reaction liguid was cooled down to 25°C,
1.6 kg of 78% sulfuric acid was added, and the solvent
was distilled off by concentration under reduced
pressure. Further, 54.5 kg of toluene was added, and
agaln, the solvent was distilled off by concentration
under reduced pressure. To this was added 47.7 kg of
toluene, then, the deposited crystal was filtrated.
From the filtrate, the solvent was distilled off by
concentration under reduced pressure to obtain 36 kg of
a solution containing 5.94 kg (47 mol) of (1R-cis)-6,6-
dimethyl-3-azabicyclo[3.1.0]lhexan-2-one.

The yield with respect to methyl (1R,3S)-2,2-
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di hydro-1, 3-di oxo-2H-i soi ndol - 2- yl ) et hyl ]

cycl opropanecar boxylate 30.3 g (110 mmol ) of
2,2-dinmethyl -3-[(1, 3-di hydro- 25

1, 3-di oxo-2H i soi ndol - 2

yl) met hyl ] cycl opr opanecar boxylic acid and 130 g of

met hanaol were m xed and the tenperature was controll ed
dipeshyl 1Irdn( 1 43 - dijyer ati ohyfliekcoritel srtndpdpged

i [ hours., Jhe reaction

Y%gﬂﬁﬁgﬁilﬁ e\/ya%i(g%%@gﬁ?‘ %&%%%?5% éése Opar%ésure to
di sThel gufanttiteasbireediet etdreimati 86ngodf (MR -hane) - 6% -

add and concentr at nder. reduced pressure again
ARy S ERKE T, A T R e g oia vk ¢ ataqded by
hilghede rifitiedan €Ut egubide THY md Po8RbdhY 312% A coiumn,

met hyl 2,2 43
SUMEBAKY I0DE (12 BOHFhydr.6- In@y di ak®o 2khi, sGi ndol - 2-

Ll e @ DR e Rl a1 TRE M3 5 " v tce,
Lftd 1) 3wdishydemt 1, 3- di oxo- 2H-i soi ndol -2- 5
yl ) met hyl ] cycl opr opanecar boxylic acid was 99% The
measurenent results of 'H NVR (DVMSO) of net hyl
ExXarpdkmgt hyl - 3-[ (1, 3-di hydro- 1, 3-di oxo- 2H i soi ndol - 2-
yl ) met hyl ] cycl opr opanecar boxyl ate are shown below. 6 =
7. 82ynbhesde Bxamdledo626dd -AletBy¥73dd 10 (1H),

a%%€§?§fg§gkélégﬁih%§éﬁg%é°%éggnigeéiglEggg%rz’ofl.zs >

(1R2gie) g6(67dimmedhyl o8- mékhyl 2,2-dimethyl-3-[(1,3-
B4R - Bo A TEH 1376 1RGOL 27 4 mol ) of ot hy
Yxﬂﬁk8&%13036ﬂd§¥5&$n§c5£%0 late obtained in Example 6

di hydr o- 1, 3-di oxo-2H-i soi ndol - 2-
a%ﬂ)%%?h?lPéy&Qﬁh%ﬁﬂkeUaFBom}MﬂQEQﬁﬂatﬂeéhﬂﬁ mesprdded
5.9 29 PRt M4 rydrkdsh84 Bl InPhrde808 2K GAS
temperature was controlled at 78°C, then, the mixture
was stirred for 21 hours. This reaction liquid was
concentrated under reduced pressure to distill off the
solvent. To the resultant solid was added 98 g of
methyl tert-butyl ether and the mixture was stirred,
then, insoluble materials were filtrated. The filtrate
was concentrated under reduced pressure to distill of
the solvent, and the resultant solid was dried under
reduced pressure to obtain 11.1 g of 6,6-dimethyl-3-
azabicyclo[3.1.0]hexan-2-one.

The yield with respect to methyl 2,2-dimethyl-3-

[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
Yl)methyl]lcyclopropanecarboxylate was 99%.

Industrial Applicability
The lactams obtained by the production method of

the present invention can be used suitably as chemical
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sol ution of hydrazi ne nonohydrate, and the tenperature
was raised to 65C, then, the mxture was stirred for
25 hours. The reaction |liquid was cool ed down to 25C,
1.6 kg of 78% sul furic acid was added, and the sol vent
25 was distilled off by concentration under reduced
ressure. Further, 54.5 kg of toluene was added, and

rayafateria k| 9eft mRad cfikt39¥ dgudtunal cbreentrati on
i APdEheE pressure. To this was added 47.7 kg of

tol uene, then, the deposited crystal was filtrated. 30
Fromthe filtrate, the solvent was distilled off by
concentration under reduced pressure to obtain 36 kg
of a solution containing 5.94 kg (47 nol) of
(1R-cis)-6, 6- dinethyl-3-azabicycl o[ 3. 1. 0] hexan- 2- one.
The yield with respect to nethyl (1R 3S)-2,2- 44

di met hyl - 3-[ (1, 3-di hydro- 1, 3-di oxo- 2H i soi ndol - 2-

yl ) met hyl ] cycl opr opanecar boxyl ate was 100% The
quantitative determ nation of (1R-cis)-6, 6-

di net hyl - 3-azabi cycl o[ 3. 1. 0] hexan- 2-one was effected
by 5 high performance |iquid chromatography. As the
colum, SUM PAX ODS D-210FF (4.6 mm®$ x 150 nm 3

pm (manuf act ured by Sum ka Chem cal Anal ysis Service,
Ltd.) was used. 10 Exanple 8 Synthesis Exanple of

6, 6-di met hyl - 3- azabi cycl o[ 3. 1. 0] hexan-2-one 28.0 ¢
(97 mol ) of nmethyl 2,2-dinethyl-3-[(1,3

di hydro-1, 3-di oxo- 2Hi soi ndol - 2- 15

yl ) met hyl ] cycl opr opanecar boxyl at e obt ai ned i n Exanpl e
6 and 222 g of nethanol were m xed and to this was
added 5.9 g (118 nmmol) of hydrazi ne nonohydrate, and
the tenperature was controlled at 78C, then, the

m xture was stirred for 21 hours. This reaction
liquid was
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20 concentrated under reduced pressure to distill off
the solvent. To the resultant solid was added 98 g of
nmet hyl tert-butyl ether and the m xture was stirred,
then, insoluble materials were filtrated. The filtrate
was concentrated under reduced pressure to distill of
25 the solvent, and the resultant solid was dried
under reduced pressure to obtain 11.1 g of

6, 6- di et hyl - 3- azabi cycl o[ 3. 1. 0] hexan-2-one. The
yield with respect to nethy, - di net hyl - 3-

[ (1, 3-di hydro-1, 3-di oxo- 2H7s0i ndol -2- 30

yl ) methyl ] cycl opropanecar boxyl ate was 99% Industria

et hod-of CrPRordeile B R s igbaceiiranty®

as chemcal 45 raw materials and nedical -agricultura

drug Anter.-diates. 46 CLAIMS 1. Carboxylic acids of
t/R@ p g (4a): 2 0 Rs RA A3 M e (4a)
[T \hen R3 and R4 are both a

hydr et s a substituted nethyl ene
o] { substituted pol ynet hyl ene
group

" fboncghons, when at |east one
and R4 is a itu n? ot her than a hydrogen
atom R represents an optionally substituted
mehh¥heneoghauy Qiaph Wik qnalabya R0 SEdBotmtethydrogen
pol ynet hyl ene group having 2 to 4 carbon atons, and
8heMor RnECREEEANT §- AacFEeent tutRd REIISHEe GToips oF an
6eR3bhhti " QBBE&&M@&&MM PG JEPhaving 2 to 4

bstitu an oxyden atom” one or two ethylene
grobps ebamsi t whéngat hbeast one of R; and R, is a

substituent other than a hydrogen atom, R represents an

opticnally substituted methylene group or an optionally
substituted polymethylene group having 2 to 4 carbon atoms,
and one or no-mutually-adjacent two methylene groups
constituting the polymethylene group may be substituted by
an oxygen atom, one or two ethylene groups constituting the
polymethylene group may be substituted by a vinylene group,
no-mutually-adjacent two methylene groups constituting the
polymethylene group may be mutually connected via an oxygen
atom, methylene group, ethylene group or vinylene group,

Ry, Ri, Rs and R; represent each independently a
hydrogen atom, halogen atom, cyano group, optionally
substituted alkyl group having 1 to 10 carbon atoms,
optionally substituted alkenyl group having 2 to 10 carbon
atoms, optionally substituted aryl group having 6 to 20
carbon atoms, optionally substituted amino group, -ORa
group, -SR, group or -COOR: group, R. and Ry represent each

independently a hydrogen atom, alkylcarbconyl group having 2
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pol ymet hyl ene group nay be substituted by a vinylene
group, 15 no-nutually-adjacent two nethyl ene groups
constituting the polynethylene group nmay be nutually
connected via an oxygen atom nethylene group,

et hyl ene group or vinylene group, R3, R4, R5 and R6
represent each independently a hydrogen atom hal ogen
atom cyano group, optionally 20 substituted al kyl
group having 1 to 10 carbon atons, optionally

ubsti t ut.ed al.kenyl A9 car.bon, at
%?Jt fgci)n% ]flﬁlons uabtscf |S%/'utag(<rﬁ%r% 3#[% %é'b’gu Hgﬁggl %‘%"gﬁﬁ 0921(-?)él T
caribom @tems, apilikaldnousubsiviihgt @dtanknocgrbap, &t @Ry,
roup, -SRb group .or - gr.Qup and Rb represent
gjalé‘i’?%é%llﬂf'ﬂde‘%e‘?'ﬁéﬁ{a}‘i}% % o&gn cgf"gaﬁf‘ SEEWCar bonyl
ngélanPyiml rcbb i ar ken 1at eaeboar yteasboaykyl
group havi ng to 20 carbon atons, ara

kyl group .

HEOVA VIR 20 tarforf TS ,atognsksfyarp(§| gﬁ?ﬁ@phg‘éﬁ?%gs to
2ot eallxgoﬁ af{ghs atpe R, bebakbkyhes! ¥ nparepedavidg, 2ol
10 carbon atons, alkyl" 5 group having 1 to 10 carbon
arons brvingll froul wathed Gtoss 20 éZrbbHlagsREp BAYng 7

p S drogen atom al kyl group having 1
F% %g %%?%%% %.6ﬂi’or aral kyl group having 7 to 20
car bom, atrgnsa; Alnd A2, rApresdnpdeachr bgdeperdemtly a

i ndependent | 0 hydr.ogen _ataom _hal oge jifro
HPRERSR Ryt o Ao RD - R 8 SAPBEN. At BHe, B=Bub
ﬁbgﬁﬂgl 1 gt%)u@ df&l’lmfbdtg a?cc:]nm A4 alG?ﬂ?Qn gg‘(‘c)mgﬁs hgomngoaatbyz;
substituted aryl group having 6 to arbon_at ons
%rb%aﬂw%ub@;mcmaéd%aﬂb%%%ﬁrﬁ’ gropg javing 6 to
68" bQPLEH OBoRE '63@&0&31ﬂfﬂyﬁﬁﬁﬂﬂﬁﬁt%dhhﬂgQgQﬂoaboﬁhving 2

15 alkylcarbony1 group having 2 to 10 carbon atons,
Bpy# carboay| atReUpPhafg Rat BeRNLR/M bR adBifgogen atom,

%FE‘%K¥ g}:lﬁ%ﬁ?g P%€%Y¢1 N /i 222 Q £arhen AAMBtoms,

Xya avi ng to 10 carbon atons,
teiyathybsnyy| ggrguphdra g 3d @ol@arbarbescasemgralkyl

al kyl group havin % to,10 car t A Iy

1 a1 k b% havin
8F8ﬁ8 ﬂ%ﬁ‘ﬁ% 2 Y%g% ErBch & Ogﬁr)?ns’, %an i e regentg a I
2 to 10 carbon atoms, trialkylsilyl group having 3 to 10
carbon atoms, alkyl group having 1 to 10 carbon atoms or
aryl group having 6 to 20 carbon atoms, and M represents a

hydrogen atom or alkali metal atom.]

2. The carboxylic acids according to Claim 1
wherein, in the formula (4a), R represents a group selected
from the group consisting of - (CHz)z.-, -(CHz)s-, -(CHz),- and
(CH;),C<, and Ri, R4, Rs, Rg, Ay, A;, A; and A, represgent a

hydrogen atom.

3. 2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-

isoindol-2-yl)methyl] -cyclopropanecarboxylic acid.
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hydrogen atom or alkali metal atom] 2. The carboxylic
acids according to Caiml wherein, in the fornula

(4a), R represents a group selected 25 fromthe group
consisting of -(CH2)2-, -(CH2)3-, -(CH2)4- and (CH3)

2C<, and R3, R4, R5, R6, Al, A2, A3 and A4 represent a
hydr ogen atom 3.
2,2-dimethyl -3-[(1, 3-di hydro-1I, 3-di oxo-2H 30

i soi ndol - 2-yl ) nmet hyl ] -cycl opr opanecar boxylic acid. 48

4. A potassium salit of h ydr _
1, 3-di bxo- é@?%osf%ld‘mf thI )D%le?ﬁtfl iﬁlé"%éif‘%%r gpgégcgr lh dro
bie-dbckd-2H- Hscindol-2-yl)methyl] cyclopropanecarboxyllc
élR 3S)-2, 2-di net hyl -3-[ (1, 3-di hydro-1, 3-di oxo-

#¥s0i ndol - 2- yl)met hyl ] - cycl opr opanecar boxyl i c aci d.

6. A potassiumsalt of (1R 3S)-2,2- dinethyl 3 [(1 3-

di hydro-1, 3-di oxo- 2H i soi ndol_- 2- yI)neth b

cycl opr opahbt et Poxdid imatdylag -1 (1,3 Hhbars’1,3-asoxo-

2H-isoindol-2-yl)methyl] -cyclopropanecarboxylic acid.
6. A potassium salt of (1R,38)-2,2-dimethyl-3-[(1,3-

dihydro-1, 3-dioxo-2H-isoindol-2-yl)methyl] -

cyclopropanecarboxylic acid.
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