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ESTER OF CYCLI C CARBOXYLIC ACID 5 Technical Field The
present invention relates to a nethod of producing
pol ycyclic | actans. Background Art 10 As a met hod of
produci ng polycyclic |actans, there is known a nethod
of reacting | 0 an- 2-one
with phthal i Eﬁﬁﬁgég%&é%&hﬂd’kﬁ}c ACHS

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

th@eéhﬁgggqnﬁléjdcost because of necessity of use of
a —specrat _reagent carried on a resin for the reaction

of 20 Thet presentd PHeRt LandEepatassiiima digthed of
unsatlsfactor t l;d of polycyclic
| aRF 3HRCL gy-ﬂéiﬁn%f,n€§ﬁ¥éﬁs ‘have investigated an

i ndustrially advantageous met hod of producing

polycyclic |lactans, and resultantly found that 25
pOEQEi@EEEEEééEQhB can be produced with good yield by
usi Ng &sCar il thdd néle oproaliveyel po llwotanbs hschamaw there
material. Disclosure of the Invention 30 The_present

i nkenknOWThas Retedfeef BPAFTIALIIRF IRt hdd f or
pr8§ﬁﬁf§%&¥ﬂp§Y£'bfhéﬂﬁhaﬁﬁdﬂé'Wi%ﬂxbhﬂhﬁlﬂmiﬁhabotassium

esent 1 nvention provides the follow ng |
t 0ip23in NL N-idimethelfiogmamigeo AR YRAT actRfB - oPSttI?é-”ifying

[OLEQN % (LN Bakdl oBOBH LB AP SbboUhBa sty o°

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
lactones and phthalimide potassium, and is
unsatisfactory also in the yield of polycyclic lactams.
The present inventors have investigated an
industrially advantageous method of producing
polycyclic lactams, and resultantly found that
polycycliic lactams can be produced with good yield by
using a certain kind of polycyclic lactones as a raw

material.

Disclosure of the Invention

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

That is, the present invention provides the

following [1] to [23].
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RBRA RS (1) RENQS5 HTI[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
subgty { UeNtMEERBR LB YL PgeNaREAMs B GHESLHE Sowing
an optionally substituted nethyl ene group or an
fopmiwial (y) cabpriitajre ot yhelhpkdng dgitowge havépg B to
t.0o 4 carbon atons, and one or no-nutually-adjacent

t'wo net 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

y be substituted by a vinylene group,

y-adj acent two nethyl ene groups

FEongTTTuting the @ilynethylene group may be mutual ly

e via an ygen atom 20 net hyl ene group,

roup or vinylene group, R3, R4, R5 and R6
repréﬁent each independently a hydrogen atom hal ogen
atom. cyano group, optionally substituted al kyl_ group
[Rayihp FEamddac Lidon iR G ionA18 Rebat bt ¥eFosen

a?lofEN SEPHPsBAYENG 2%yl t0r wPe§ 3MBRRYALHE group or an
optionally substituted aryl group having 6 to 2

opddpe bivneubspitydgld polme thviledeagregpr draing 2 to
- - SRb u < r Qep n

4 egg?t%lﬁﬁ%né " Hgégeﬁggrﬁefy a aﬁgrggeﬁ:’:?gran 25 a
sabls\Hidareonyd theguphaavianh Ritegdld) sbépimonRattmmsestnts an

Lyl carbonyl . gr hawi n to 20 carhon_atqmns,
Bk RGeS pAgY, shtfes SROUBORE 4P optionarry
sablsddiyal ted poDyfReZhRdeine] grdwp IRNaenibor alooms,carbon
rialkylsilyl groug havi.n 3 to_10 carbon atons,
SEPRA. (P RaL PRQDE M5 LRI tRdacent ¢wo 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 wvinylene 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,

Ra, Ri, Rs and Ry 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, -0OR, group, -SRy group or -COOR, group, R. and R,
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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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 atoms or aral kyl group having 7 to 20
carbon atonms.] (Step A) a step of reacting | actones
of the followng formula (2): R R4 R5 (2) O 10 R6
in.the for a_ (2 R I nt S .
neyAnidcs 62 HRoerEher i) EEaSTkvIRIIN gt 0% T ing
3f ald aw ngafesnubaems3a)alBb)grangd hae)lingAll OtdAsl0 caf@bon
A2 N- MAG N-MN -M ,;\SQCXOSS% A7 gwgg Ai 0 (302_:l
akgMBe ofr XYL GEOPEr AAVESIY 3%) tO(3B) © tomg. aBd Re

rBdre¥bnt£Oa APdrbger Gt d?, a@ﬂkﬁiogﬁz‘%l@ﬂpemi@@ch to 10

i ndependently “a hydrogen atom hal ogen atom nitro
cgrbom atwys groapalkyd rardupohaviagbdn tét i, carbon
a%% %pyl group having 2 to 4 20 carbon at ons,

op dﬁ%lly substituted aryl group having 6 to 20
(saelporn gt ons, optionally substituted acyl group

having 2 to 4 carbon atqns .or -ORd represents a
Py PP O TAPROREE: DARAORS DUBE haDENE o3 Tegr P
FoRAK afpps, aryl carbonyl group having 7 to 20 carbon
25 atons, aral kyl group having 7 to 20 carbon atons,

Rs H) R4
Rs

(@)

(2)

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

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

Al
Ao _ As
mN_M AS/I}::N —M )_iin —M
e G A | Ny @ A 5
Ad As

0 )

[in the formulae (3a), (3b) and (3c), Ay, Ax, Aa, Ay,
As, Ag, A7, Ag, 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 or -ORa, Ry 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 carbhon atoms,
alkoxyalkyl group having 2 to 10 carbon atoms,

3
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group having 2 to 10 carbon atons, 3
trialkylsilyl 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
or alkali nmetal atom) 5 to produce the correspondent

coLbon} 08 Bl ARl U SATE 1B e
arPuR F@vina4h3ﬁ%(nQ4a¢rho& @tdmsRso® 44P) gR3upd having
an%g(ﬁg)Rg§§WQ3 E@é4-5%" 1Bn§%g%é;g&%ga;3£§a%05§§»at°m
T ot b e A o B e ot ep of ooter i ng:

Y hPTABERy e a‘cqrb@ewoaﬁsmtopam@m:rml acl@4apf the

to produce

ﬁd&mo@mﬁg(éekmﬂﬁéa 55,n HSAeLEGf}gﬁﬁng formul ae

the correspondent ers 0
4 A1 OA2 R R4A A6 gAS5 OR3S R4

(5a) At5b) nd (50)
@?.Re O (5a) A O R§§R@ (5b) »
o , OM
A 8 6
r® R 3 (4b)

O

al koxyal kyl

| OM

A1 4] A 6
R
O R o] (4c)

[in the formulae (4a), (4b) and (4c), R, Ri, Ry, Rs,
Re. Ay, Az, A;, Ay, As, RAg, Ay, Ag, By, A1o and M
represent the same meanings as described above. ]
(Step B)

4 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 (5¢):



10

15

20

I OR7 10 AR5 Re 0 O(5c) [in the fornmulae (5a), (5b)
and (5¢c), R R3, R4, R5, R6, Al, A2, A3, A4, A5, A6,
A7, As, A9 and Alo 5 represent the sane nmeani 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‘parbon atons or aral kyl group having 7 to 20

St.en O 10 a step of reacglag the

R nul ae (5a), @ R*
/B and 7amnestop eI
. production t
ld the | actoneg?
i des of @ny 15apf the forAbl :

(3b) and (3c) are reacted in an amde sol vent of the 0
followwng formula (6): B2 | Ny B3e,~( 8 0 [in
the formula (6), Bl and Bs represent each
i ndependently a hydrogen atom or al kyl group having 1
20 to 5 carbon atons, OB3 repregents a hydrogen atom
al kyl 5 group |n 1 tas Mn atons or aryl
group having 6 t ar boy ' and, B2 and B3 nay
be connected to Ate together with
an atomto vvhlaﬁ°th NG d.]. 5[3]. The
production nethod accérding to [ 2h wher(B¢n  the ami de
solvent of the formula (6) is N, N

[in the formulae (5a), (5b) and (5¢), R, Ra, Ry. Rs,
R¢, Ay, Az, Az, Ay, As, Ag. Ag, Ag, Ay, and A,q
represent the same meanings as described above, and 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.]

(Step C)

a step of reacting the esters of any of the
formulae (5a), (5b) and (5c¢c) 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):

{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
5
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di met hyl acetam de. [4]. The production nethod
according to any one of [1] to [3] wherein the imdes
are imdes of the formula 10 (3a). [5]. The
producti on nethod according to any one of (1] to [4]
wherein the imdes of the fornmula (3a) are

gEE&E@éing t pftﬁﬁsﬁ%mcéfﬂonTy oﬂEOF% Jﬁﬁ having

accor any one of 15 [1
6caob@ly|darendstomsanyant BheanfioBpumay (bcea)qor(m(bc)ted to

and (4c al ohols of the follow.ng for (7
BN iR EFNO RS difdatiet Wikt o Hidfd whien
thayi RG-el donddctd@.qarbon at oms, alkenyl group havi ng

2 to 10 carbon atons or aral group having 7 to 20
car b3 -atTie . Drafguctdas: &fftltp%r%fa'aeedégser‘t@ df2 hriyherein

thBe SRR 881047 or( We BULASEL, (870350 hesul tant

esters of any of ae (5a), (5b) and (5c) and
damﬁﬁaylﬁceh@mzéefolIomnng formula (8): R8-NH2 (8)

(wh I N,mR8 ats an .qpt onal | ubs i tuted
b 34T gt SFRARREROR, B (HEe Y e THE" ks Y st
[mpt tendldy whibseéihuthe \dntiden mnmmgﬁeupo)f Yharformula
egcted to produce lactans of the fornmula (1). [7].
producti on nethod according to any one of [1] to

[ 6] pwher @ik oréddcROohCRIAIRIE AcbyLA0HEN ta! QR [ci?ﬂe of
The production nmethod according to any one of 1]

(L] tehdréel iviBrass Rber dpvickamtof Bher §gEmudeo 3a)a are
shEhes R gckogRyiRt nod according o any one o
fol [é6di.nFhy qupedu¢THRNZ2me tho@HH@eordio2r4- any one of
ISE}Q%ZQ%] égggeih the carboxylic acids of any of the
formulae (4a), (4b) and (4c¢c) 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 (5c), and the resultant esters of any of
the formulae (5a), (5b) and (5c) and amines of the
following formula (8):

s -NH; (8)
(wherein, Rgs 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 Ry represent a hydrogen atom.

f8]. The production method according to any one of

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

6
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5 (F)2Ck, >CH(C02C2H5), we ftCwe we \e / \e O0- \ OW
OO0/ \ O0O0T([10]. The production nethod according to
any one of [1] to [9] wherein Ris a group sel ected
fromthe 10 follow ng group: -(CH2)2-, -(CH2)3-,
-(CH2)4-, (CH3)2C<. [11]. The production nethod

acco g ip R

(GoySE20The, BRoct g, ndtnbB abHoplE) foRahy Bne o

[f:lo] I'ow 0 1f otwadenin 16 {dap: ghoBp e d¥ed 3F No@Mthe 4
R5 O%ldfa?ué%in the formula (4a), R, R3 to R6, Al

#Q} W4hd iresent the sanme nmeani ngs as descri bed

ab0V3(¢H2)£13]-(Tﬁﬁ)%abeXVtHE)QC'd30®QQQKﬂ1ng(CD)L¢2]
20 wherein, in the formula (4a), R represents a group

(Je) et edWHéFﬁWﬁé%rbup consi sting of -(CH2)2-, -

( ) 3-, CH2) 4- d (CH3)2C<, and R3, R4, R5, R6,
j A2, nd represent a hydrogen atom [14].
-di net hyl - 3-[ (1, 3-di hydro-1, 3-di oxo-2H 25
dol -2-yl ) mgthyl ) - cycl opropanecar boxylic acid. 7
[ . A pdtassi salt of 2,2-dinethyl-3-[(1, 3-

di hydro-1, 3-di oxo- 2Hi sgi ndol - 2-yl ) met hyl ] -
cy€l opropanecar bexyl i c i d. [16].

(1R 39) - 2, 2- di ¥t hyl - 3- (1, 3-di hydro-1,3- 5
d|d§6\%H—|SQ|ndQI- yt)ngthyl]-cyclopropanecarboxylic
| I 1 i

[+] [+
| |
[10]. The production method according to any one of

[1] to [9] wherein R is a group selected from the
following group:

-(CHz)2-, -{CHz)a-, -(CHz2)4-, (CH3}2CK.

[11]. The production method according to any one of
[1] to [10] wherein R is a (CHj3):C< group.

[12}. Carboxylic acids of the following formula
(4a):

Al 0
AZ R R*

8 N OM

J O T L SR

[in the formula (4a), R, R; to Rg, 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
selepted from the group consisting of -(CHz),~-, -
(CH2)3~, -(CHz)¢- and (CH;3).C<, and R3;, Ry, Rs, Rg¢, A1,
A, A; and A; represent a hydrogen atom.

{141. 2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-

isoindol-2-yl)methyl])-cyclopropanecarboxylic acid.
1
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acid. [17]. A potassium salt of

(1R 3S) -2, 2-di net hyl - 3-

[ (1, 3-di hydro-1, 3-di oxo- 2Hi soi ndol - 2-yl ) met hyl ] -

cycl opropanecar boxylic acid. 10 [18]. Esters of the
following formula (5a): A O 2 RIR4 1 NOR7T A340
RS 7959 (5)pdi b Dn' 9aTW B 52)3 - RumBEnba L e, 41
to represent the sane neani ngs as descri be
dabgverd-.1, J1®) oxFhdHedserda dadlco? oy hymeshyld]- wherei n,
in.the 15 forrruLa &ga), Rirdepresents a group sel ected
CYFIAROP 2 P eBN LSt A5 Of - (CH2) 2-, - (CHR2) 3-,

- (Citid)s4-. aek, {$H3), 2-Gimetiyd R85 [ R, 3RALhRET AL, 3-
A2, A3 and A4 represent a_hydrogen_atom a%é%@;r The
diexerL Hidsn ip gLt § - pidredh i) CHRLPRFRP Beryhic
akQgmula (5a) is an alkyl group having 1 to 4 carbon

atons. [21]. _
2, 2{dimet By |petd¢sigmdsmidr ¢£1, GLRI 3K b- 22 -dimethyl-3-

(30 )1 MU s P aA0RE 2L oYY Aty | 221

citic@oprthhd et abbx k) retidyl | - cycl opr opanecar boxyl at e
. 23].. Methyl (1R, -2, 2-dinmethyl-3-[(1, 3-.di,hydr o-
1, 31 4P0o EAE e Ao R, S ig Eotmuld Tsd)Ydre

cycl gr opanecar boxyl ate. 30 Modes for Carrying Qut the

tion O8 The ent invention will be illustrated
' Btep Ais a step of reacting
e-deéﬁ'ri bed fornula (2)

At O F R0 e
[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 -(CH;);-, -(CHz)3-, -(CH;).- and
(CH3),C¢, and Ry, Ry, Rs, R¢, A1, Az, A; and Ay
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. :

{211. 2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyl]-cyclopropanecarboxylates.

[22]. Methyl 2,2-édimethyl-3-[(1l,3-dihydro-1,3-
dioxo-2H-isoindol-2-yl)methyl]-cyclopropanecarboxylate.

[23]. Methyl (1R,3S)-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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5 as lactones (2) in sone cases] and imdes of any of
the above-described fornulae (3a), (3b) and (3c) to
produce the correspondent carboxylic acids of the
above- described fornulae (4a), (4b) and (4c)

[ hereinafter, abbreviated as carboxylic acids (4a),

(4b)roL ﬁﬂ@ken%oﬂﬁﬁﬂﬁ¥léﬂeﬁﬁili%éﬁ¥ﬁiﬂ§¥¥§ledlﬂnt%%tail
| actones (2) to be used In the present 1nvention,
ek R3 and R4 described later are both a hydrogen

ato represents a substituted t hyl ene r Qup _or.

an %??oﬁggPyisgbsstﬁ R P I§ﬁ3€ﬁ§lne%elagcf%?fge’158f the

dmnagd@ste ibedarfxaimal #0162 ) apdewram at tdeasabBrevahted
and R4 is _a substituent other than a hydrogen

R3
& g ke REpl dderits SAMSpERBALNI PrsLidi3qeR c@E any of the

B VY. 888c818HR Hornh £ [ 987 ¥ 334PHAd Ui#E) to produce
pol ynmet hyl ene group having 2 "to 4 carbon atoirs. e :

tdye reernesRPRCAd] arrhoxnble0amdusy lcdhet g oabsve -

' [ ol y hy u Yeibe .
ERS s en BOphAT RO LERT 44T nRpe tnatter,
adtbind ehet gdoaps caoststy Lt ¢ ngciie pdlaynettywh energ(ey),

may be substityted by a vinylene group. Further, no-
ﬁﬁﬁhﬁﬁ?ﬁYﬁ fac Ht%ﬂﬁ%rﬁﬁ?@gine groups constituting

the 26 1o yoethphere (I OWb By BselUtinaldne Greess £d
via an oxygen atom nethyl ene ro%f, et hyl ene group
igentigm enhgPoRy. afle Ra L BSEREIGR obtt®Rafrp both a

Y ddnlt 8oRN hh%ep%é&’eeﬁf’aesérEﬁﬁgtﬁm\ébf%ﬂﬁgg&gr

pol ynmet hyl ene group™ 30 having 2 to 4 carbon ato
gropyesentan optienaddie, subsibl bytedapohymetdmol gmeugroup

I o) ayi t c on ong, .al kenyl
h%?é%%;%%vﬁﬁgEZE?%%f&'5@? on’ %ﬁgngP%ér%& 6ﬁﬁﬁ%th BEngt Ro
agd R4.«20 scar borb et bhreen topttheal tlyas ubshiyinbgénardtom, R

TETINT AT R N TR
adt @ptidkylrar Bopyk i3 A 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 wvia an
oxygen atom, methylene group, ethylene group oxr
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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having 2 to 10 carbon atons, aryl carbonyl group having
7 to 20 carbon atons, aral kyl group having 7 to 20 5
carbon atons, al koxyal kyl group having 2 to 10 carbon
atons, trialkylsilyl group having 3 to 10 carbon
atons, alkyl group having 1 to 10 carbon atons or

o chlou@ooﬁaV P8uf,t and0 RGar RQNAQLO E)ﬁqu’] 0
Q?Lexgbove descr?begﬁﬁalggén at?ﬁlTOhlﬁglu € a éﬁf%r%%%h
latd@nerkﬂ@mrt ke at bndridgey iateomt oAt kyiledink® gt ongaodp

haw kﬁ %tg‘angcta %o%bovforrgsescéi'bfd a?k ylgr n?up having

0 carbon
7ums>ukm i¢attedn| aneals orardxrmhgﬁloabkyﬂavgprﬁ f@v209
5? 10 carbon atons 15 i.ncl ude a net hyl group, et hy|
CHEEGE TP pyRLEPEIRLIRY s BRI ngveRg, 2n-tutdd gRbhpn
a&@ﬁé'“%ﬂi%fkyEéiﬁHﬁeﬁﬁU(?rﬁ%@&ﬁ&”ﬂltgrqwadEEBJﬂ Atoms,
e

to 10 carbon " atons inclu a vinyl group, ethenyl
agkgdp IXQYR oparind dr dp, l R -gropenyhtgmsuer BNk cayoup
h t 2Ry r gS-butenyl group and the
%?Egg,é§1gylgg %Fggﬁg %r group having 6 to 20 carbon
at oﬁxakrtpﬂlanjeoﬁ phenybogleemscnaphé@yhagbgep artbnt he

| i . f th t | ] t t d
L 5 ThEPEaReaR e S GPHAS “AEaPy| ARSIt Ao

1bama@=ylaauamchngrena 1a&ehyl am no group, dinethyl-am no
group, benzyl ani no group, tart-butoxycarbonyl anm no

groﬁﬁ“’ngoéﬂk%ll%‘i?‘éﬁFBSﬁ?F&ﬁ’i% ahieth gREUPRehpvid@g 1 to

1EXGEEM%%‘Ht&ﬁsOfekEﬁPIQB df“ﬂﬂ%ﬁ@gkfgﬁt@thQH%%¥1or
30 atom al kyl carbonyl groups havi ng to 10 carb

brpagheds @akwnt anoupst ;alavgtmmri el Mecamen atoms
435 en L OUESGBRY B9T LAGlpE 0B BT
ihaprppyld tgrddp, canunyatgm@upuﬂnmstnebmmk¢l gr oup

andE%Q%ﬂfégaog'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, acetylaminoc 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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al koxyal kyl groups having 2 to 10 carbon atons such as
a net hoxynet hyl group and the like, trialkylsilyl
groups having 3 to 10 carbon atons such as a
trimethylsilyl group and the Iike, alkyl groups having
5 1 to 10 carbon atons such as a nethyl group, ethyl

r.o i, sopr.opyl ou tert-but
BBy ankioBrq s Bayi g oodl i (R abBsL s a0
AUNEBhEUGheah L PRESYP ShAURheANGRdE tike1kExaanhas
of Ro of the -SRb group include a hydrogen 10 atom

HFRYPEabPBIAPI gt oepslhagprBEOR BFOMF cEiPBn2at 8ns  such
| d Kk | £
ﬁéiﬁgtﬂgg%ilggfcar o aﬁaethb i KH Y %ﬁﬁ é%ougﬁowgﬁlng

havi ng at ons su as a
antiot he bhh@omnaﬁ¢m$ guohpash@wmm$ﬁwlcgﬁ@upcaebhwl
at ons such asryglU and .t he

BB ot F o St AR, 24088 ERYS Sroen At SRE bt L

dro®h haxanehley |1 QioOupaspl fhoupKkaavingl &ytsi byl carbon
%£qﬁ§s having 3 to 10 carbon atons. such as a
F59met AYFSi AR RGP EhdIFRBP 8@ d Mg/ 11 ups havi ng

1 toﬁ%ﬁ%@%@@gﬁ%é% aASsR, r&%&wﬂ; gﬁeyeaeetahhlya%%gen
group, n-propyl group, isopropyl group, tert-b
afremp ahhyﬂmnhml agl;/qmgsohpymmgtcs 1® Q@rbanbertoms

KT AR Bl on B, B i, SR SEFBLGY
S a*amtngsmh:caszm dmrhyh grt@tn? shLQ:Eh akmyda genzplyl
Fmoiner 5o Tk A brdl o gBeze dingyt fpoeh
o’ﬁifbézlileai:blﬁe s £5a Oﬁeﬁﬂﬁg.l grouy rdifd wies pikB
include_ dival ent groups of the follow ng fornul ae,

alkPxyalkyd gmenps dpring (gHPP210 Ao atQ’(‘@l—E)lﬁh as
d G EEEyme b2 Grod) A58 tREHIPR2C2HT - Da1kd1s11y1

groups having 3 to 10 carbon atoms such as a
trimethylsilyl group and the like, alkyl groups having
1l to 1olcarbon atoms such as a methyl group, ethyl
group, n-propyl group, iscpropyl 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 1like.

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

-CH-, -(CHz)2-, -(CHz)3-, -(CHz2},4-, (CH;3):2C{,
(CL),C<, (F)2C<, >CH(CO2C;Hs5),
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X01'" /0-1 x,c ne roc we 9 HOO 5 1In the fornula (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

c on at-- , ;{gqntly substituted 10 aryl group
g 6 20 carfr bomr atons, optionally substituted

am no grou -ORa group, -SRb group or COORC group

E@ %. represent each independently a
h ogen kylcarbonyl group having 2 to 10
car bon atons aryl carbonyl group having 7 to 20 carbon
15 at ons, aralkyl group _having 7 to 20 carbon atons,
akkoxyalkyl gtoup havi 2 to 10 carbon atons,
trﬁqbeIS|Iy .gfoup havfng 3 to 10 carbon atons, alkyl
%mm~awnqﬂwologﬁ@m1MOm;m aryl mowlmﬂng
6/to 20 carbon atons., 20 .Exanpl es of the
above-descri bed halogbn dtom include a chlorine atom
brom ne atom fluorine atom iodine atomand the
i ke. Anong the above-described optionally substituted
al kyiin grtmjpsohmunag (2)t.0 mao & boRs aands Bsemn;lt%%e@t

25 _unsu stlt | ine branched a rou

¢ ﬁﬁrﬁfg??%“ g&?b@h ?%c?uae alh Q%% £§°m cyano
geldg, WPtPonalipr @mﬂs@mwedl amnympg&ogrp)umvnn@unytto
%roup and the |I1ke. Exanples of substltuted I|n

r STFTRIP 2P kgMs - 30PF havingstityted Sy
naRalies hebogsnata%%onl?ataadfyl ?EMB?za ueh sﬂfb@tituted

chl or'omet hyl group, dichl orone group,
anmhﬂgzn@mEhhynngr@ugo 20 carbon atoms, optionally

substituted aminoc group, -OR, group, -SR, group or COOR.
group, and R,, Rp, and R, represent each independently a
hydrogen atom, alkylcarbonyl group having 2 to 10
carbon atoms, axrylcarbonyl 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
12
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fl uoromet hyl group, difluoronethyl group,
trifluoronethyl group and the |ike; hydroxyal kyl
groups 5 such as a hydroxymet hyl group or hydroxyet hyl
group and the like optionally substituted with a
substituent such as an acetyl group, benzoyl group,

I , Zy, r | .grou
én]'g% 0X %{)eggyg/l Sgrée;lcj?)lupg,S t%(?rﬂé?ﬂ§ﬁrs}'|%&y Ylgr%xffgu%hd t he
didtel onomebdhlyy lgrgnqupst ri6h oebmat ol afi-a@pet hy

rou a noet hyl gro and the |ike optionally
sﬁﬁéﬁ@%?%&gmﬂfﬁqfﬁs }eoenmedigl Group. acet yl
A0 PERE Bl 10 gk MBI AYERET QiRe ;PORZH o x PEPRPL groups

phenyl group, tert-butoxycarbonyl group,

SHEty \3 B x§ cRY BERFYIGtAUpL agvovpeori kardriscyethyl group and
e Topgy | WuUp

hydr oxy&cg‘?egﬂé ?re;lti#ylsg{;r ou%,:&ﬁ%gr %)%&gar%osnli?%?%f/?ent such
agr aip acedylhegrbitpe dErizowl | greupst metiad vaidup, benzyl

tituent .such as a nethyl up, ethyl group,
g%%%}dpﬁ%%?%ﬁp?rf’ppprHﬁ‘ﬁ%’ﬁ%?gggn?ﬁ°%’mup and t he
thitkes tiey bd Kyy 1060009 2 & Uke abiRePhamin®RIINg 1 0§858p s
§E§ﬂyleggﬁl gtou and the |I|ike optionally substituted
s aF Absttnenetiych IROUR, hanspen taydmaramxgnd the
lgk@U%pti&ﬁ&lﬂypsuBb&T%dHéﬁ”%itﬁyéngu%@%ﬂ%uéﬂ$yéu?ﬁeas

group having 1't o 4 carbon atons, aryl group and
an; geenl KRR, beraviilegniup hemephiydnglidoup, benzyl

it a | qr 1ho 210 10 carbon atons
L 3 T I L T S e et
bepclylaxxyranbonylgpropp edenhe grddp; 1- propeny
I 2-_.propen roup, 1-butenyl group, 2-butenyl
ngBR Ry S AP Py S8bns TR e ke,
hipdaosoyycarimiylas kR groupPhpaEdxRéagbonylethyl group

hydr oxycar.bonyl et henyl group and the |ike optionally
2Bflo &P JAtF \FR RS AT PUARHL Bttd a8l th AcEWAStitaent

“fefi 8 MEHEOratpl BRy P Sihp! SAOLEBYYL G, 1
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, -OH 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 opticnally substituted with a substituent such as
a methyl group, ethyl group, n-propyl group, isopropyl
group, benzyl group and the like.

13



10

15

20

25

30

Exanpl es of the optionally substituted aryl group

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, 5 hydroxyl group, nitro group, cyano group,

al kﬁkaﬂ%? '}a‘@rﬂégbc]%ﬂ?oﬁaii‘gbg b%é&l@téayérgﬁog&&o up

havi ng car at ons Exanpl €s o
hahengpﬁlmnmmq/qanhnmtatGMSainwdqﬁanq)phﬂnymderammno

ro t|onal bstitpted w.th 0 substituent .
nRhRYL SR RReARe HaEt Lhen By ShBERoruEPR it
abﬁﬂﬁyhi@h@lﬁﬂ; sidH - eIt @Xbiéabb@ﬁyb@j’noupalmmy group,

benzyl oxycar bonyl group and the |ike. Exanples of R
hyArekgl- ROV -oUpt FFR| HRYUR - hFdPdFerd T M Bm alkyl group
hé%KMbCQrQBn£|dH¥BH§ He¥hB9 ArLQ g%dﬁﬁkEEWEB g t%520

such™as an acetyl group and the aryl car bonyl
Giﬁbqpsahamﬁngﬂﬁtth@Olthebon atons such as a benzoy

Qa%g? h%fll ﬂ%@%gXél &Oggﬁsqg.&ﬂ%ﬂ; %8&38 group

car §fs °fudd enzyl*group
1&&kaayahhthygnqupﬁawpﬂgoﬁanmylauﬁyﬂxwuaéonwishch as
group and_the |ike, trialkylsi

0 a_net hoxynet hyl ¥|
SR BEHECRE RGP 107 TP CAPBORLa BBy eneSul afou
md £h P! Brbably el AHD @ﬁguf_)hetbh:"teblﬁdﬁw'c&fﬁélﬂflh?‘tb%@

1 to 10 carbon atons such as a nmet hyl group, eth
oXroePz Y hOBFVERFL RBUPITPIBpABAY EDGr ddKe tert - butyl 25
gr %‘:Pa:ﬁgﬁﬁlsh%f' 'ﬂ<eofart¥le g-rcﬁi‘F’}ﬂ&ﬁi’%nﬂnélhﬁeZQ %@fdl%en

atons s as a phenyl group, e |1 ke. Exanpl es
atﬂmFmabkyﬂneruﬁﬂyxugmmmpachaUéna Ay drogeth carbap atoms

IkyI gon %t ﬁB§ V|Hg %E301£% car?]%6 %PgﬁnyiUCh

as an a ety Ae% aryl'ca
g oplPShhetngg 77 ﬂco 29 carbon atons Sucih ass aa brenepll
roup

THETBOAG: She AEF e bERY, BEGPBE, Mhv e | Froto
catt@xyatbile SuURaY i PanLyl 0giBupaidi #HONBiRYGh as
alkoxyalkyl groups having 2 to 10 carbon atoms such as
2@ 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, 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 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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a met hoxynmet hyl group and the like, trialkylsilyl 14

groups having 3 to 10 carbon atons such as a

trimethylsilyl group and the like, alkyl groups having

1 to 10 carbon atons such as a nethyl group, ethyl

group, n-propyl group, isopropyl group, tert-butyl 5

g&&gﬁg nd the Like, aryl groups having 6 to 20 carbon
S SPRRLES 3 HPend TGRBRPT aRaMShEUGk S Banpl es

tHinkR t 0§15 99QR0 girdpigiden @l KiYk 85 RWPS a1idM N dup® ﬂgving
carbon atons such as a nethyl group, ethyl™ group,
In-9 obY | carbap, aitodp opyth gasup wedhotle FEPUP kesthyl

I having. 7 1 bgn _ato Suc S, a
Y n BB BE G | 4 oB bR SRt A T R
gamdifRandptheedtike, hamrbgenoab snhaktinigs grias e2@bt&rbon
that R5 and R6 represent a 15 hydrogen atom Exanples
%ﬁoﬂﬁu§%§%v%§dgsgﬂq&¥ Igﬁﬁ%ﬁes?éﬁ Fgﬁl&ﬁ¥e'

3- oxplingyrd [ 82 2R0] BEPL @DORX.ORBc13de alkyl groups

oxabi cycl o[ 3. 3. 0] oct an- 2- one,
havdihi kv o} . Fagbesnafkoms opech as a methyl group,

ne-di | -3- LY 1. L2 0
N b 3 B a1 B PEEERYE. HBu hpa ene
lakfe .ueaBkpkaproypiso & vii il Hexto- 200narb®n atoms such

t ho nyl - 3- oxabhicycl o[ 3..1. 0] hexan- 2- one, 1-
a%h%nﬁe&gi-sgga 1:813}&’0{3?.‘3;. %e%\%?}one, 4-

oxatii dyclmpfef@rdbe. ghdac®,3-40®, R4 Pbpresent a
hoégtric cl o[ 5.2.2.02. 6] undeca- 3-one, 8-
LIRS IBFAM 3. 0] nonan- 3- en- 7- one, 4-

oxatrhd Qkc it derdp 0. Chd@C &,8-H1 RONPepfasent a
oxatricyclo[5.2.2.02. 6] undeca- 8- en- 3-one,
hydzogesetafSm. 2 4, 7-tri oxabi cycl o[ 3. 3. 0] oct an- 6- one,

7 Db e ol LONHY S gl DLAEARE 120 nonae
3j0¥@bicyclo[3.2.0]lheptan-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]hexan-2-one,
6,6-dichloro-3-oxabicyclo{3.1.0lhexan-2-0one, 6,6-
difluoro-3-oxabicyclo[3.1.0]hexan-2-one, 6-
ethoxycarbonyl-3-oxabicycle[3.1.0]hexan-2-one, 1-
phenyl-3-oxabicyclo[3.1.0lhexan-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[5.2.1.02'%]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]octan-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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di oxatricyclo[ 5. 2. 1. 02. 6] deca- 3-one, 4, 10-
di oxatricyclo[5.2. 1. 02. 6] deca-8-en-3-one and the |ike,
and optically active bodies of these conmpounds and the
15 like. The above-described | actones (2) may be, for
exanpl e, synthesized by known nethods, or synthesized
b* ot her nmethods. 5 In the step A the carboxylic
aC|ds (4a), (4b) or (4c) can be obtained, for
examplee abyyvé eacstpgbied dest sy, (2$bwagrb@&nqum
| act gnes Thi s rea&W.%p can be carried _out

t

2
eXaRPdEqr %gwhheaigsﬂv nAWP e EReAs | P%é&é‘é’m”ed

b$aBtheCaidtR6a40 out by mixing with heating in the
presence of a base in a solvent. In the imdes L
der

(3b)Inorth(e3cs)temA Athepgarkoxyhic agiday (49, A(Q“&
n I a
ogen gﬁ%n§b§??E8 droup,qsﬁﬁ§¥le B% %%ghaéﬁﬁgn%m%ges
(eaoarumm)ﬂmmm(BaDkamﬂ Lyunqn@mVBmg 2 to 4 carbon
ato , Optionally substituted ar 0 havi n 6_to .
%rg‘riﬁo%%q%%?xoﬁfgpowgl IL‘IV‘ % ?ﬁf['euggc%\gcge%o%apry' in

ahwl%r& t CaddCcankR@hedt,ONE M¥ceéRarg!odan M ecafpied
represents t he sanme neani ng as descri bed above, In the
ong by aulximg)wikh hggatimg Jpy %&enayesen&&nr?e%taedb%e in
al 8bvethicyclic structure, and |ikew se in the imdes
(3c), A9 and A10 may be connected to forma cyclic
strdot e Exbdpsed 3of tK@WaIQigehi‘lQﬂ@nﬁunclAudePa Ay,

o s

ahawdnpgbﬁcnﬁomarhaﬂogﬁnn&tommlmﬂEra gebmg gﬁlkmi group
R e TN T K
carbon atoms, optionally 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, Ag, A; and Ay 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, lodine 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 1like.

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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30 Exanpl es of the al kenyl group having 2 to 4 carbon
atons include a vinyl group, ethenyl group, 1-propenyl
group, 2-propenyl group, 1-butenyl group, 2-butenyl
group, 3-butenyl group and the |ike. Exanples of the
optionally substituted aryl group 16 having 6 to 20

b t |
TRV PRE2B R PR 1AE0Re, PNV SE0UD,
nﬁlpgﬁ&ngye@foﬁpchnats taléalﬂgenogtmﬁnaalﬂgomﬁbuputed with
ro roup, nitro gr ano oup,..a rou
A Tt ReRs UGk 13 ko S4By Rt A HERY oo R Y
H?%réf??oaréﬁgstd%%*dtﬁkéﬁﬁe cEaaeplaoulf, tJEkyl group

optional | Ituted acyl groug haV|nﬂ}2 to
hearivon At bcrsﬁl calnhdd @t eret yATYRogy ouR Qi‘fje‘&?éeﬁyF° 14

r Qu pval o gry zyl group and 10 the |ike.
c%fg"r%‘? e%c%'?stﬁhd %Lélfo Jtlﬁggd?a group include a

hy drExgnmp Bé e np faltkyl ccqrﬁ:mxydllgyoapbsrta\hu‘tga@ a@ylogroup
carbon atons such_as an acetx?sgggup and t SgoU

having  Bohg 4gFPGFPLThAL ME® Cc &b A onsdsuc

dﬁi&ébéc@@?io e oRiPURD BFeh e Gickep amﬁd@&lgyﬁupﬁ and
havi ng 7 0 carbon atons such as a benzyl group
Qhﬁik*kﬁ#lke alkoxyalkyl groups having 2 to 10
car b,ma,a%t, FE cht& R aorfetﬂi%yr@ﬁhy r&lﬁ%uﬂnéﬂlddbh%
like al kyl's groups haV|ng 0 carbon at ons
hyubo @en aaLoOML 1 wd@qm@rwwgr ggpumsd haelng k2, tal k9|

ups having 10, ca § Pyl
kB SFHDP” ostsLge Erbaeir S, G ot TEARE,
dﬁlcbﬂbyhylgl’g&w}mlﬂlmamgl Retoary apmhups abemagsech as

o RS0 ST S SR 208 Dbl Yy B hklEng
tEE GS8AtBoaN atdntcdldudetas at Benzya) Ao Wwtand) the like,
J%ﬁfﬁ;éfﬂ}?ngﬁgﬁislﬂgﬁingrza hy%Bo%g}ggéngtoms 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, isopropyl 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 {3¢c) 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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Exanpl es of the above-described imdes (3a), (3b) or
(3c) include phthalimde, 4,5-dichlorophthalimde, 30
4-nitrophthal i m de, succinic imde, 3-acetyloxy-2,5-
pyrrolidi nedione, 3,3,4,4-tetranethyl-2,5
pyrrolidi nedi one, 4-cycl ohexene-1, 2-di carboxylic

Laide, ZE%@{' t gahi id d th
Sé?}g5ﬁ§41 ra%%%?ggh?%éq%ﬁ e,th%%FeF? i%%&aan ©
12k@&-.di nethyl mal eic imde, and sodium 17 salts and

pot assium sal s of  these 1 des d,th li,ke. . OF

i Ods )i,'“’(‘g?ﬁ Sf’a?sc)(%%e“f nfg‘é%'(gé‘f iides t5%)
al@EeEﬁ:feGﬁHﬂablﬁfduséht,h@hitlﬂdjﬂm:p@&habhlﬁ‘hde.imdialrdeﬂﬁﬁl

pht hal i m de gotassiun1are nore preferably used, and

apht Bt bn pde aBt amsidmp A% ¢ CUPER| PTELEFERI IEeEd. and
p%%&f%ﬁﬁ{%%%ﬁ&tggsinﬁ aRovedepchi hedy prds téﬁﬁ?y used.

I's usually inmthe range of 0.8 to 5 nole
r at Che pref earephyt 1ofothenvibovet dosarihededpuddes o(3a),

10 2) 4l h - i
(ol el 61 VERCobRh e AR RE HER 8T B B At SPs pppe
retiehenpidfe PBdbapd1 B2 or @pmesentratth widdperedgnedy to the

15 hydrogen atom or al kyl group having 1 to 5 carbon
lacsedess3( 4bpresents a hydrogen atom al kyl group

havirhg thd GHOE2888Brab@ Nepl ¥ SHOHRIBRAV IS Peh® of
20 carbon atons, and B2 and B3 nay be connected to

ther fold awing cEermudaurdé)): 20 is preferably used as
the reaction solvent. It is nore preferable that B3 is
an®al kyl group having 1 to 10 carbon atons or aryl
ﬁﬂé shaving 6 to 20 carbon atonmns.

@

(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 Ba may be connected to form
a cyclic structure.)

is preferably used as the reaction solvent.

It is 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 solvent
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Exanpl es of the above-descri bed anm de solvent (6) 25
i nclude N, N-di net hyl formam de, N nethyl acetam de, N N
di met hyl acet am de, N, N-di net hyl propi onam de, N, N

di met hyl butyl am de, N, N-di net hyl acryl am de,

1-met hyl - 2- pyrrolidinone, 1-nethyl-2-piperidone, N

(ggttfllhe am %ifgt ?vent].l n%imhu ug)é{sjl ggg?)t%léﬂl‘}agrf%ﬂl{: kgatio'

pmeeffee:eahly 1 N diometehiygtaic et ati dewithe respetbund ohe
above g scri bed am de solvent 18 (6) is usually
QﬂFﬁah ‘of 0.5 to 50 weight ratio, preferably 1

to IO it i 6AL £8 Whieh AiRSReCieseriBea Iaaﬁtwes%i@ént

In addition to the above-descri bed anm de sol vent
(6@),, & svlvent ipaetilwe t@th@eréa@pténwml%bs@ebe

“Q@%j€é§§¥ﬁ@* The reaction in the step Ais carried

out b xing any of amdes (3a), imdes (3b) and
i m d'ém (BxActidmcionede2)steand®ifs neaessaﬂy owen ymmlexing

AR B e of 487 ot m AR of ) Lhn iR (ARkr i bec

laawoiRis(d p) &RAPLENAScedWh1SP) VEAL aindBOlsolvent(6),
Eartlcul arly restricted, and there are nentioned, f or
tBeBmplid e GRFRBEYF n RN R fMLXEET 8hov Bhge odiG TR P E

chBIrdas Ak aEhé‘”hQSv%‘lld\é%‘?:tx(i@eci‘rfav15mglté%‘1®qla%mpounds

| actones(2) are opped into this mxture
apdasiodyendhdi ot het martddsl amen mshrm@edm c:5)ss (t}ae)re

o8 el il e BUIGARGD ¥ R cRolors VRN Acds

the ahiovecabesentbedeialikals ambtah amthenab@&enﬂﬂﬁruhre
e PN TN W T e
whiite a®a30dd/M fydr 6gae rCaiddide,

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, alkalli metal
hydrides such as sodium hydride, potassium hydride and
the like, alkali metals such as metal sodium, metal
potassium, and the like. The use amount of the above-
described base is 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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pot assi um hydr ogen carbonate and the |ike, alkal

metal 25 hydrides such as sodi um hydri de, potassium
hydride and the like, alkali metals such as netal
sodium netal potassium and the |ike. The use anmpunt
of the above- described base is usually in the range

f 0 ' p r abl i
et olE) 38% B HAdpa lIRLE Bsbrh (o SBhBokB Or o
basectamd ah ahddet e lyedtr (€kanpl e, the

abo }Qescriged base and‘éhe agov%-des%ribﬁg j m des 11
may - be 1 Xga*Ph (TR - SBF Vit P8) 5565 SYdf AgE--Y
inAaHesan §&) 0£05 02 ¢ X8 OfpLdLe 2RBY G @RS Hd beghec.

i mdes and 19 | actones (2) nay be added”into a

sol fhwh, conposedreisppndaset aavbaryddicddecsicdlyehta]6) (4b)
ciion_tenperajure in the step Ais usually in
ogﬂgl#g g%r%fP§85§Se%Boc, preferably 80 to 200C. 5
Thuftide conplspante it cHdoxyhbeiaai da (4m) ,sfdPp)A, the
or (4c) are produced. After conpletion_of the reaction
HAR %ﬁ%ﬁ? ?dtﬁérQQﬁXkﬁﬂe%%} BedPc ¥HSH 1M L 8cPBs
alllkani Ghe Phi Smag b@'ﬁﬂédrﬁﬁa£h8§yﬁhé Ysedms 4bey Bl eor

in the step B, or 10 the reaction liquid obtained in
thige npagpt kormigpighedbtasingécirdthe stapy$ aay zbei ence

1 04, [ t t] t.,. Af
SR, £ el REVBS AN CBH LOBERIAREL eV Lk ace
thestraacti omnprogecdt.i on may be carried out for 15

rempvd.ng i norganic material s and e |ike.  .Exanpl es. of
[ he R RRETPETa R st e ARnt Eper Al thE R o
pai t syt ment f opelatiiicai imgy updesassakyl BRiterfdt S

such as inorganic salts and the_like, _.an operation in

TRACH D Rt RO TRBLGn "Gt G L S ARGnEP.e Jdksp| o EFAgiRLes of
tha! b dPs8L8Bd al @de et ment ! bphrdtildif FAXIWEE an

is neutralized using an acid, then, an aqueous | ayer
opgration for filtrating unnecessary materials such as
inorganic salts and the 1like, an operation in which
water and an organic solvent separable from water are
added to the reaction liquid, 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
layer.

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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renoved, for the purpose of obtaining free carboxylic
acids of the above-described carboxylic acids, and

ot her operations. From an organic |ayer obtained in 25
t he operation for renoving an aqueous |ayer, the
above- described free carboxylic acids may be once

pRBLaiac Weoll GEELL 19.A1a2 201 XROL CONALEELDon

'S organic | aye 5 2 de e
SﬂridS‘lt(S‘]-E()heiéh): Ohepl&r(éc)cmothawhl lad aretitng ai hkag,
the solution state, used in the subsequentl

y step B.
ayRE Ly %%\‘Se%splﬁrtpﬁuéﬂ‘e 'by‘iél%?hoﬂogﬁ’é’ﬁllésr%&%ﬂne

diehqwoqmrapéwe ERaCh¥et alikZAl | OPnaRdsbientke- (metnyl
Exanpl es of the above-descri bed organic sol vent 20

tg@rgafoamel fethewat ér 2-ddmeddiokypbhene ppdr ctém bokke) ,
n§9 ﬁ%ﬂa%é&‘oﬁégﬁfgcgf@@oﬁn%oﬁe ohexgngnand Sy Aﬁ(&)

ol uene ene, nonhoc Ioro enzehe
ddchhhmuﬂnﬁ&m@e ahdorhbduduﬁ amﬂhﬁhesmﬂkentsuﬁmﬂMgl
5.tert-but 1,2- dlnetho e.and the |ike
SRV B ot QO HIUE e B3N KEHaTm SISERERI SPORGHdte Cone
adiachher agt@pe, egbker @Bu%nﬁcsanﬁné bi kepialted Oné?thyl
solvents (nethyl ethyl ketone, nethyl isobutyl ketone

agREafRe ITKEY] BSEEATEOPRN I RG] - aBBIalS, TR
Tl]x% @C%tcﬁ{xﬁen@wﬂ{hy Eét %‘s%garl% t{lEnlkkGre 329 30 (& thore.

ese solvents may e use in adm xture of two or
nor 8he Tise uweowmbunf bthet loggarglani g0 Svenénseparatals e

fgrﬁ p?éf%§d§$335&¥ igo QF r %?Sglm:gﬁ respeé%f§ht

raﬁibactpo:rmefal)lyEzan:pl a9 @:fejtghet acatiibowhehusedpert to
lth Bpst treatnent operation include inorganic acids
?ﬁ§8 §§erf 2Xnl ori de, hydrogen bronide, sulfuric acid,

phosphapies asf dcRadatha kel al¥kOr gRNtEeapods -

tggg%;gaéﬂggtration include inorganic acids (hydrogen
chloride, hydrogen bromide, sulfuric acid, phosphoric
acid and the like) and organic acids (acetlc acild,
citric acid, methanesulfonic acid and the like). The
use amount of these acilds 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
ratio with respect to this alkali metal atom. When M
in the imides used in the reaction is 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.
Rr RS: R‘ll RElRGIAerZt A3r A{t AS: Aﬁ, AT- AB:
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20 citric acid, nethanesulfonic acid and the |ike).
The use anmobunt of these acids is, when Min the
imdes used in the reaction is an alkali netal atom
usually in the range of 0.5 to 3 nole ratio,
preferably 1to 2 nole ratio mﬁth respect to this

[ I . at.om_.\Vhen e| d int
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(sEpereprsentto themd£mé a:heanm@rsefaea" ahd 1y 11 t332 ®Ql,e Rs
ratio with r§¥Pect to the base . used.

The
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Aégf“ ch, a Rhthal, oylAggrqﬂH] ighdhe abeverdless i Ped ihTuades
oes not undergo hydr o ysis. The tenperature in the
¥z} -t f8ROmemt (3=clusually in the range of 0 to 100C,

pr ef r a0l esAQfoéocéﬁ‘&Pe V‘@%\gcrg%%)g Séa&-lﬁ%yAgﬁ A %ids

aml) l\/l (mbt)herce(rda;omdnmmeds ([4&),,3—(&&1)17@1?0 (.46)—dioxo—
represent the sa neaniggs s .for R %%? 11 and 2
HETLEP ERBAL ? o HEIrHhLOT 9] Ok SRECAEP ORI L R acly 2-
P61, Aa1Rgard1 ALl fokb MdefikBackhdduidhe imdes 5

(3a§ (3b) or (30) Exanpl es of the above- descrlb d

th}mklywdcaﬁld@eqmecfe%yxaﬂim@c:}chd Ayb(1,3-dihydro-
( Iy

b AP I T L st der o exengepg oy e

4¢1q 3- di, Eydimdtﬂiﬂd-ibxbém—ﬁrg¢hl¥@(ﬂq-21.13)-d10x0 2H-

%%%%E&hl'%h§gﬂg%%%§¥?8€c986¥ p%ﬂ%%é%boxylic acid, 2,2-

diéhﬂbg&ognggsm4ﬁ?ﬁy&&qL1netHﬂdxqaﬂnﬁmxﬁﬂedambaxyH
t 3
TS UraHr 3o A 4R SR BRI Ay 7 o 2L d LupTe-3-

P'113hi\0&Qn alrol 13-Fi dWshk = 211 31 do@%@o2H4 so0i ndol - 2- 15
inethyl cyclopropanecarboxyllc acid, 2, 2 di fl uoro-3
TY Imethihy e¥cLOPEQR AR IFD PEFRAGoACLd,

JEASRL BY b EKG10PY gPen &5 88 PRY LG 126 -Qiic?xo 2H-isoindol-2-
yvl)methylJcyclopropanecarboxylic acid, 2-[(1,3-dihydro-
1,3-dioxo-2H-isoindol-2-yl)methyl]-1-
phenylcyclopropanecarboxylic acid, 3-[(1,3-dihydro-1,3-
dioxo-2H-isoindol-2-yl)methyl]-bicyclo[2.2.1]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-isolndol-2~-yl)methyl]-
cyclohex-3-enecarboxylic acid, 3-[(1,3-dihydro-1,3-
dioxo-2H-isoindol-2-yl)methyl]-bicyclo{2.2.1]hept-5-
ene-2-carboxylic acid, 3-((1,3-dihydro-1,3-4i0x0~-2H-
isoindol-2-yl)methyl]-bicyclof2.2.2]oct-5-ene-2-
carboxylic acid, 5-[(1,3-dihydro-1,3-dioxo-2H-isoindol-
2-yl)methyll-2,2-dimethyl-1,3-dioxolan-4-carboxylic
acid, 5-[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
vl)methyl]-2-phenyl-1,3-dioxolan-4-carboxylic acid, 2-
[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]-5,5-
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et hoxycar bonyl - 3-[ (1, 3-di hydro-1I, 3-di oxo- 2H i soi ndol -
- yl)nmet hyl ] cycl opropanecar boxylic acid,
2-[(1, 3-di hydro 20

1, 3-di oxo0- 2Hi soi ndol - 2-yl ) net hyl ] - 1-
phenylcyclopropanecarboxylic aci d,

Gins e BLe F e R s an Ry PRERREYNG 2944) n2pl hhedz

FiHPIPOXY/, Bcd%lxd) 2H-isoindol-2-yl)methyl]-7-
3-[ (1, 3-di hydro- 1, 3-di oxo- 2H-|30|§aol Y
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dﬂ“}ﬁ‘)‘?ﬁé%h?rri/!é p i EREGE VLT SRV dndd.oxa tiky} seindol-

Za%}ld)métfx i%éy@'l@b o%a]né’c&'fﬂfiﬁyiﬁc' aQigdolr 25 dimetyyl-

- phenyl 3-di oxol an- 4 carboxyllc acl
1&(%&@Tﬂydxe 1, 3 di oxo- 2H i soi ndol - 2-yl ) et hyl ] -5, 5

g RN bR P G AP p SRR BRAR I Tt 22

dmmﬂmhmm+mfzxz hbbegmﬁxyézpaxamugbka acid, 3-[(1,3-

PR Loatay s e tRad T %Oléﬁroépeﬁﬁ%’sg?tp%'lﬁgﬁcﬂzﬂ p.2.2-
adinfedHy] - 3- t(§,.@ di thw&émétﬁyhydrg 843 -o0- 2H

i soi ndol neth ] cycl opropanecar boxylic acid, 2,2-
H?Fﬁﬁ#%@l%YKQTeﬁhd' ﬁinQPFHE¢63938baﬁaﬂéﬁ2HQ%QMn%o?'
au%ﬁﬂme&hrklasyql IR RRANAGA 1’&‘&2 3Cldoxo-2H-

dimethyl - 10 3-T(2, 5- d i 0X0-

iﬁy?rirfbith ayy)deeithyldyddmmpepetacbokykyd iaciati®, 22, 2-
dq.HEELI oH nyF; %ﬁ&}ﬁr%x)i 23 Sdfjén%(o Boxy indol~ c? 2. 2-

pyrro cycl opr opanecar i'C aci
ydi)met tityy 1 Bey € BoBrépénteetartmethyic 2adidi, 0202- dime thyl-3-

R4 P) ¢ G YL IR DL e R RRDegRT POX LG 29 ¢ 22
yl)methyllcyclopropanecarboxylic acid, 2,2-dimethyl-3-
[(1,3-diox0-2H-pyrrol-2-
yl)methyllcyclopropanecarbhoxylic acid, 2,2-dimethyl-3-
[(4,5-dimethyl-1, 3-dioxo-2H-pyrrol-2-
Yl)methyllcyclopropanecarboxylic 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) [hereinafter, 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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di met hyl -3-[(3a, 4, 7, 7a-t et rahydr o- 1, 3- di oxo- 2H

i soi ndol - 2-yl ) net hyl ] cycl opr opanecar boxylic acid, 2,2-
di met hyl - 3- (( hexahydr o- 1, 3- di oxo- 2H i soi ndol - 2-

yl ) met hyl ] cycl opr opanecar boxylic acid, 2,2-dinethyl-3
20 [(4,5,6,7-tetrahydro-1, 3-di oxo-2Hi soi ndol - 2-
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(50%§£hereinafter, abbrevi ated as esters (5a), (5b)
C&Sq5c), respectively, in some cases). In the step B

DB Pousakebbitding dredyosupatikat idd used kmpdroxyl
exanpl es of the esterifying agent include aI%%QOLg of
auear 0 f ol aghrdsmil’a (WA tiR7a LW n, 2 e

158 .esexgﬁe%}r&bhxhs%%%if}?é/& NGy 1st9sQ tA AV YE a
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rercatdesy L ggoaprhafi mg cohel20( 2ar Béikbarorhpdogen atom

S Pousf R, AP AV IS L 1 O scoms,
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thda pgen atom include hal ogenated al kyls having 1 to

10 carbon_at ons,

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 cptionally
has a substituent.

Examples of the above-described alcochols (7}
include methanol, ethanol, l-propanol, 2-propanol, 1-
butanol, 2-butanol, 2-methyl-l-propanol, 2-methyl-2-
propanol, allyl alcohol, benzyl alcohol, p-
methoxybenzyl alcchol 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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hal ogenat ed al kenyls having 2 to 10 carbon atons, 15
hal ogenated aral kyls having 7 to 20 carbon atons and
the like. Exanples of R7 in the alcohols (7) include
al kyl groups having 1 to 10 carbon atons such as a

nmet hyl group, ethyl group, n-propyl group, isopropyl

roup, n obut Wit
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mb&ﬁﬁﬂﬂc&rowéhybnal cmaihldmecnzgﬂ:zaheolamld, tihe like), ether
nmet hoxybenzyl al cohol_and the

ke. Th
S&Hﬁﬂ%l%sﬁ%ﬁahé(%&fd}@’( methy L. tEag s bt o FRRFYy

g 6081 | 2N 2SAlivRItho et Mske aHRUANtthedf1 110€) ,
alcohols (7) is usually in the range of 1 to 50 24
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eogoéfngﬁ‘éboml' f‘rzﬁﬁl end 429 Eﬁ@ ﬂrke(ﬂc)orl Pnkhe
ep | , ere ca

necéssary used organic
asaldeerﬁ@lwnh 4% )alaggthtinc hlyelretapbén sgid/erthe ltke.

T LI BORCSBPISRRE (L1 [Bher YTEREe oF ewd! S hbEe

JHPBUM @§ pbenzene, d|chlorobenzene and the like),
ther sol vents (tetrahydrofuran, ert

tyl
ot h&EamBles (pEyhe, mehad h%ﬁ?%i‘ﬁ%g(&%ﬁ’ﬁu Aylic
al(d:l.lﬁfs) , (48) hal eggnared sypreeen§oareenvant S(7) include a

di chl or onet hane, di chl or oet hane, chl or obut ane and
dqnydrﬁt;ngoﬁopﬁ@nsation method using 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 acid 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 like,
organic acids such as p-toluenesulfonic acid, camphor-
10-gsulfonic 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

25




10

15

20

25

30

am de solvent (6) used in the step A and the like.
This organic solvent may be a m xture of two or nore
conmpounds. 15 Exanples of the nmethod of esterifying
carboxylic acids (4a), (4b) or (4c) using al cohols
(7) include a dehydrating condensati on nethod using
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Jinclude inorganic acids such as hydrogen chlori de,
ipedisten @bchrdmhdeylstathedtingid, ghedgiok+2- 68Fd

| raanj-c, aci : R-tolyenesuyl f onic
B P py B I R S AR, Rl “Rkarc
i on Tevec el kel cRIbE® cHitv st Anber biet @setitiar | 4isé , anode-
the |ike, The_anount of_ the acid catal yst to be used

des P e bR ahdy anhYEG e PHERYAr ZRChy desh ditigt i on
chaldiethd Shonigtal | ¥ siopAdisy T aEo P cBrdbrdt el Aok Obhe

ratio with respect to carboxylic acids (4a), (4b) or
1ike). Exanples of the chlorinating agent to be used in

t he ove: de I hed 44, .C ' d i
t hi gﬁ% %ﬁfjoﬁ%{é?%pﬁgﬁa umslp{éggﬁggﬁpge,ag%ﬁ{oésjgtﬁ%rzﬁg used
iperhac @i d dehloxadldel nettitord detlhaddehydriadengrhe

rating condensati Qqn agen 0 used i t he
BRI In PRRRRCTL Hh HEY 18 Bhel'BRdbat{e
conderdast b€ yiné 0hoxy lagar karh i aikel thebivlcarHchate to be
-carbodijmde and the |ike. The

a5 I i R BoRBIY AL 5 RRBHOAntenBsiNE 1 the
reager id¥ed afi do anpy fo1de YRiiWwd prekddas19t Ylto 5 mole
chl orocar bonate, isopropyl chlorocarbonate and the
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) obtalned in the
step A are an alkali metal salt, the base described
above is 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, l-bromo-2-
methylpropane, 2-bromo-2-methylpropane, allyl bromide,

benzyl bromide and p-methoxybenzyl bromide, compounds
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10 like. The use anount of the chlorinating agent to
be used in the acid chloride nethod, the dehydrating
condensati on agent to be used in the dehydrating

condensati on nmet hod and the al kyl chlorocarbonate to
be 15 used in the acid anhydride nmethod is usually in

the . rapge of 8.to. 10 nole r ref rabl 5
obiadnedi Py FPPR A nt%gdga%BQVFlc aMQE;%ﬁ }#8

e Uxehgel £18aE R @:Sd@rdviyhng c@aeidiote citom or
carboxylic acids 20 (4a), (4b) or (4c) is carried out
Leslimp 22 bahoganik dde A3KA - obt ai ned by substituting a

hy drygeend Qfﬁggeoﬁshﬁéaﬁuié5éﬂa &%Earif@@ &R €0bn of

or correspondent ogenat ed al kenyl or hal ogenat ed
tarenldtydp Bi egamplefercblthe h'aasehéc'r@@ctuaﬁﬂiisnﬂude

rried out the 2 resen f I
SR aste L R ond kR e nRsdHY ” RgEYF g om
Hytoebdai agd ithet hake) emarkale metallkaldrbveiatesalt,
the base descri bed above is unnecessary in sone

(Epsbium arBpagtsr. Mt atHRN J6_EPPREF Shal TRENATE ed
c%l:ﬁ natd 2hd o qmﬂerﬁmawgﬂe%@qd wAldrybntes

genated aral kyl” include bronoet hane,

(r»dﬁmphnéansenz TR bpanko t ASEAYHo MdrRIen
cza% oonng ?h ﬂipbrﬂ.rﬂ)e)z #ﬁ?i%pfngﬁl. N€.alcoholates

T ono- r opane rom enzyl
(ycoii wie aedhpxﬁﬂmhompﬂiuwlebhonide anﬂnﬁhﬁu&ikeﬁ,

Med E%F‘ F’Vz]d:l%o{?ﬁfbéiaﬁ"?hyglrgﬁl or i neéepa ‘l(')?n&gr
ik 1@e ahAE taed 1tihe ) | kergdhes Babese (triustdylamihe,
L e T S e e LT

éée‘[zd'ﬂf}M%QX'a%% vy ashikaln  Miyds ok deanoddnithed ikeg

al1” metal carbonates
base is usually in 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, xylene, monochlorobenzene,
dichlorobenzene and the llike)}, ether solvents
(tetrahydrofuran, methyl tert-butyl ether, 1,4-dioxane,
l,z—diﬁethoxyethane 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-methylpyrrclidinone 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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(sodi um car bonat e, potassi um carbonate, cesium
carbonate and the like), alkali netal bicarbonates 10
(sodi um hydrogen carbonat e, potassi um hydrogen
carbonate and the like), alkali netal alcohol ates
(sodi um et hoxi de, sodi um et hoxi de and the |ike),

DRSEFED S (16 P PkBR LA L Bakseh FPRERRN AN ne

c%§§65dyslqn{)myiie§{w5(h2monq 4(:110) or7 (4c). N .
I azabl cycCl O unaeca ene, yridin and the
R the dieY ananArEab et et tartrTLnBY Fare So s i

aEﬁﬁg%Hﬁofkd@ nO+ABLE WAL thP! £hEFBLHEsEri®en Ml Eohols
ratio wth respect to carboxylic acids (4a), (4b) or

(Fdcpn®( Edehet bsadfinghegnrfant B@eﬁeﬁﬁbtla Feassed in

t he esterlf ng t ti_o c
hdeSEaFB%%“ %%lveﬁ?g g&ﬁﬁé!qﬂi ggeégcfghggghe
calﬁd»ot:d@e;hl id Igaedldsa(aagtl ﬁlzﬂao)l ms(4t®I vbteimed e, the
monochl or obenzenge ichl or e like),
steReP Sid e ?Bot’Fepteaglﬁ?dlr ﬁgtdlﬁyltagt)ért but yl

cﬁ&@?iné%fh@'@ééﬁﬁ,151d&dﬁﬂ&ﬂhoﬁﬂéfbﬂﬁeoaméﬂﬂﬁhg any of
i ke), hal ogenated hydrocarbon sol vents

e(Sﬁﬂé:‘rﬂ driomiet hbbe) aréhl{®det hane, chl or obut ane and

th oK h
0 Yy BRI TR g o

bi, t dﬂsetisblmgntefcaaemwenﬂ elf pngpasﬁﬁrm Faeommd t he
I Lk am de, s ents N e,
SRS T AEhiER 3 g eI LA HRTACS (4a) , | (4D)
okl I(a)c) T&mtm:sﬁearrmuntlmf sthep mgamddiagl aaxmhcsls (7) .
usual in the ran of, 1 to 100 wejght_ rati 27
theas er%‘?ﬂ%l’f?“?oaﬁ%@é’ T3 g 2 g\f?h 5 0?8933'
de3RABdd CefEL LS £V 4Ry MYt on (ASY . akﬁotbe carried out
above-descri bed esterifying reaction, aci d

b¥hBGG NG ret Podogipad ik agrive- BRsEr FBé&térIO@or?cﬂ“bW%ed
o hridNh A SLRLLPILNG AN (48) Pr ehBhably (48d-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 soclvent.

Thus, esters (5a), (5b) or (5c) are obtained. When
esters (5a), (5b) or (5c¢) 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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For exanple, into a solution conposed of any of
carboxylic acids (4a), (4b) and (4c) obtained in the
step A and the above-described al cohols (7), a

chl orinating agent is dropped, thereby obtaining any
of 10 esters (5a), (5b) and (5c). The esterifying

eaction.may.al sqg be carried out Vor Al.Stid L] off a
R R R LGN L
of gaiPexgki ciacittie (dve{dbicrabed @)s ot af nedgi n

the step A, addi ng al cohols é?), 15 then, déopginﬁ a
TEAGEE AR | AYTRISR . CORARI LBBTANIIEIEN heth TR PFFRGSd
Hﬁﬁ%%b@ﬂ EBY o1 DEnfathbediRet caby Ak NGe aremoved from
chl orinating agent to a solution conposed of any of

tdee bosghltandi ¢olWkdon (4by beréseping arvash§nfi c
solvent., th dr. [ .hg cqhol .. L

Wi EFion, Bdnd WL ol B LT gaRLe, WoLPen spporapie
fizhem reagerf bamusAthd ca 198€] cpagienats ysdiwhioNC tHor

tenperature not higher than the boilin oint.o
SabRbrs Ehpra anmdantianebon nornd B bithsa)
dPeRt E2phrataObtrdmedatdbens ddRd &fS 458p1lukibh
or (5c) deposit as a crystal after _the

Hatoedsafitedd i aaheyengereadbiech e HRFEFYIRAl  may
é@f%ﬁtegagﬁfldf égﬂctgaulBﬁ%rﬁoﬂﬂﬁfJﬁristH§xed,

eposition rate of the crystal may be enhanced by
thet i | Liggidf parisl tieeminonisobaamieghduthe angeoshezo

dr Lng a.poor sal.ven ef r fi] [

RS BRORFY: REECRb: el e dE G FaBfbIB Y Hadd Rt Baing

doioTepasi seipardditl ¢ ehcomonakequi dhea ssedmt vard Be the

deposited b he above-described .qi.stj!1. f of a
SEhPRaRAY: I IRV U BT B BRRG el hE Do diipy “also

10 ZBmhibklibaleedbnd hefledyresti @amtn@ d1am fém 0Obs dropped

thereof. Further, in the above-described esterifyin

bRt vehers @xp as k| ARRAVF n§odyddrmndt gL pr 3dgedyent

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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hydrogen chloride and the Iike can al so be renoved
from 5 the resultant solution, by performng a
washi ng operation using water and an organi ¢ sol vent
separable fromwater or using a basic aqueous
solution. For exanple, there are nentioned a nethod
in which a _solvent separable fromwater is added to a
(4R uteon{48) obt ai ned after the above-descri bed

est gl dnfh 1\Ys B?a‘i:h' O SRS RE BB8IC aAIUGUIHELLHL T ON

IS mxe then, Iiquid partitioning is carried out,
amu#qnme$olnﬁ@nodénQRummyahksbibmemaﬂnnxﬂim%idhat

for solvent s rabl.e fr. ter he .
Ebhafs Hlubdradehio ol SRR AP RE 8 B E hpy Turee
adiksild Imettalf cakbomited SPsodtupeardindte | heothbeium
resul tant solution_.is dropped _into water, or basic

CRFRBIAT S o OE| SRE iR ) a 3bFILAt MedddadftarPrRates

(WRJ@urk Shpdegdeho %Aww HOEQEE'ithmflﬂrng'ﬁ
washi ng operafion with water or 20 basi ¢ aqueous

caglhnnake naydbsheedddedd. Fdaablenesnl mmmt@s
(Stq‘JéLrocar pﬁ‘ﬁé%ﬁatromdi"%cgluﬂnnﬁkp @}F% ate,

on- solvents ‘(hexan xane
tmmpdﬁﬁsiitn)phaBQMWme;sﬁﬂp@nass1@mohmﬂnqgaylpnesphate

zene, di.chl.orobenzene and the J.ik
aBeh e of DRRT s PRopmic (AT Rul SPcafiap  tefethyThnine
ah&ﬂimmayehhananm&ﬂ&1e &nheihehah@aﬁnam use

hydr ocar bon sol vents (di chl oronet hane, dichl oroet hane,
a@m%&%xﬁﬁaﬁ%eaﬁH°WRQQQ%&£ib?%tBﬁ§eséﬁvéﬂ¥;R#ﬁﬁ%?PlarlY

r%‘shﬁﬂié‘t%@neanﬁehgﬂaﬂlﬁpkilﬁ W:hgefﬁﬁﬁea% e ltgedo RB1e

ester solvents (methyl "acetate, ethyl acetate, butyl
ratdioat ermEerablyi Rejto e nete anplAp Urlttlhéfeﬁmﬁtcto

t?lz%lt :égﬁgof %?ggbl )égj ?:t é%ee&mglnge of 1 to 100 wei ght
ght ratio with respect

to d&mbmmﬁve éesdsib@@,ojérdt&pnsrof4wﬁshing and
ligquid partitioning are preferably carried out in a pH
range in which an ester group and a phthaloyl group of
esters (5a), (5b) or (5¢) 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 agqueous solution having pH
regulated in the above-described range, a method in
which a reaction scolution and a basic aqueous solution
are simultaneously poured into water while controlling
PH in the above-described range.

An organic layer contalning 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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Exanpl es of the base to be used as the basic aqueous
solution include alkali netal hydroxides (sodium
hydr oxi de, potassi um hydroxi de and the like), 5 alkal
nmet al carbonates (sodi um carbonate, potassi um
carbonate and the like), alkali netal bicarbonates

odi um_hydr ogen _carhonat e, potassiym hydrogen .
S B e A UBRE NG ot wEP PRI PR g  the 11ke.
(trisodym RhosRhat &  dirsodiaym hydrogen mhosphat eas 10a, ,
tri potassi um phosphate, dipotassium hydrogen phosphate
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(Greyr atamdsRof deBshiedg iancthe | guechpast i(t7a)oni ng are

preferably carried out in a pH range_in which an
ot ERGIRARS Al SDBRERAISHA €7 bubPefude metdrel (3af (1.3

ai2ary - 1 D§) a #6200k -y Blageds - The no- hydrol ysis pH
range i s usua pH range from1 to 10. For

1y a
YﬂéﬂﬁﬁhﬁhchﬁéogB§@EQﬁ§RhQ%E$ﬂbﬁerGPKBM§(ﬁ-ihbshfng
q%g%df&uﬂd3P&15kBL%gk§%%¥h& s,DH rang, there are

I oned, for exa method in which a 25
yddimettihgnl boyalopdnitantelmmsixyldye ngmeehgtli o 61, 3-

ed into basi ueoqu ol uti on havin H
qﬂgﬂﬁ%ﬁi&r#hdiﬂgoéggggéﬁiﬁﬁhié%'range, a ngtﬁod in
yihinedt ey X Pegt 1 6Resaheldadb citifll @t HAShe tAgue U S kié t RP1 -

are simul taneously _paoured into water while controlling
33d (343 4158 o) e 308dC% Ul THFRER ARl -3rgani ¢ | ayer
y39ReAHY ¥ 8o p LS Phhadar®dh8f Satd Sahe th3) 2012 {(PLhloro-

be used as It 1s in the step C, or a solvent

may
3ridrlect- 4y deo chndeddrarcd i ptndeifacting the step
yQﬂﬂé{H?wﬁ$§%18££9§5n8%9ﬂ96¥§f3%e, methyl 2,2-difluoro-

3-[(1,3-dihydro-1,3-dioxo-2H~-isoindol-2-
Yl)methyl]cyclopropanecarboxylate, methyl 2-
ethoxycarbonyl-3-((1,3-dihydro-1,3-dioxo-2H~-isoindol-2-
¥l)methyllcyclopropanecarboxylate, methyl 2-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]-1-
phenylcyclopropanecarboxylate, methyl 3-[{(1,3-dihydro-
l,3-dioxo-2H-isoindol-2-yl)}methyl]~-
bicyclo[2.2.1]heptane-2-carboxylate, methyl 3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]-
bicyclo[2.2.2]octane-2-carboxylate, methyl 6-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]-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-[(1l,3-dihydro-1,3-dioxo-2H-

31



10

15

20

25

30

30 col umm chromat ography, re-crystallization and the
like. R R3, R4, R5, R6, R7, Al , A2, A3, A4, As, A6,
A7, A8, A9 and AlO in the esters (5a), (5b) or (5c)
represent the sane neanings as for R R3, R4, R5 and
R6 5 defined in the | actones (2) Al, A2, A3, A4, A5,

1§Bundil- 20y il YRS DSABAPE A TR LA (80)

ca&bbh@kﬁﬁ&HSméBhy&nﬁlqdaIﬁﬂdmﬁy@rbél 3-dioxo-2H-
di hydr o-1, 3-dj oxo- 2H-i soi ndol - 2-
15p} ﬂcwfaﬁapaﬂréc&r-@&&n& 2t %@ﬁw%awfa

cHirBYeA-al: S; dhe¥kRyZH2I-§Qiindlahydro-1, 3-dioxo-2H-
yl ) mef hyl ] cycl opent anecar boxyl at'e, nethyl 2-[(1, 3-

1gpﬁy@pd421y%n@§§hymu|§mﬁnﬁﬂmq¢hyltetrahydrofuran 3-

e A S s Sy AT - Bt SR
igb) nﬁbqu{wm}mgthpaﬂedaﬁanﬂqxaiohﬁtbyu]heptane 2-
e

J.Boindlofﬂ-lm-r}f)l)rﬁef:ﬁﬂrlCi di-kpdx-dy St 6lf X2 Zhﬁ'ﬂe%&l-rﬂifélrre?—z-
20 yl ) et hyl ] cycl opr opanecar boxyl ate, nethy
AT RORYAR o TE S0 L1 2 ZACHPRRTL 31 5l 6Re6 2 ALebdiarsyrL 23~

dlh?h}:@tlhﬂJ&:V&J:Qpﬁﬁpiﬁ%ﬁﬂm)ﬁyi-ate met hyl 2-[(1,3-
dro-1, 3-di oxo-2H1 soi ndol - 2-yl ) met hyl ] - 1-

Yh h@ﬂym;ldlmbpnnepanbmwb@p@l atee hythe Bhy 123 2diddyntrthyl -

b?éyélo?gggan e%fg%ggglcdéﬁoxgﬁL¥ 2Hiy ?ﬁ%?dg}fef,S-

yﬂDhg&hgﬂ]dyanmpmmﬁhheeammmﬁymhgd)rmﬂhyyl-z,z—dimethyl-
Lcyclo[2. 2. 2]octane 2-carboxyl ate, nmethyl 6-[(1, 3-
édPo bxo- 2Hi soi ndol - 2- yl)met hyl ] - cycl ohex-3

pﬁﬁr@ﬁ@@%ﬂ%@@ﬂé&ﬁYlWE?Elbpropanecarboxylate methyl

2} 26ALSIE Y S el hy RPORNAPETOR 5 AAARTLS- ene- 2-
pFREBDNAIHE ) BN 1 8ykl bpoPdhel o By 82040 Adtnyl
2,2-dimethyl-3-[(3,3,4,4-tetramethyl-2,5-dioxo-1-
pyrrolidinyl)methyl]cyclopropanecarboxylate, methyl
2,2-4dimethyl-3-[(3a,4,7,7a~tetrahydro-1,3-dioxo-2H-
isoindol-2-yl)methyl]lceyclopropanecarboxylate, methyl
2,2-dimethyl-3-[ (hexahydro-1,3-dioxo-2H-isoindol-2-
vyil)methyllcyclopropanecarboxylate, methyl 2,2-dimethyl-
3-[{(4,5,6,7-tetrahydro-1,3-dloxo-2H-iscindol-2-
yl)methyl]lcyclopropanecarboxylate, methyl 2,2-dimethyl-
3-[(1,3~-dioxo~-2H~pyrrol-2-
vl)methyl]cyclopropanecarboxylate, methyl-2,2-dimethyl-
3-[(4,5-dimethyl-1,3-dioxo-2H-pyrrol-2-
vl)methyl]cyclopropanecarboxylate, and the like, and
compounds obtained 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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I soi ndol - 2-yl ) nmet hyl ] - bi cycl o[ 2. 2. 2] oct - 5- ene- 2-
carboxyl ate, nethyl 5-[(1, 3-di hydro-1, 3-di oxo-2H 31
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% e ik g9|as lactams(1l) in some cases}].
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2-dimethyl -3-[(3, 3,4, 4-tetramet hyl -2, 5-di oxo-1 20

(Bperai Ba ) RepherpBsa (?ﬁ’rdf;%‘h’e‘élaﬂaéi(ylsbhbétiﬁéwﬁ@ amino
gZotpll ¥ Iy - d1kf3a ot olip! ad PIR IEQ- & %agg,qgsp “2‘2‘5’[‘3

i sol ndol - 2-yl) et hyl'] cycl opropanecarboxyla
optiomaieihy$uBst i hukady sdidh | @@l@koozslrpsm)ndol 2-

I met h
(e S EBBRSSEA WY G Ene VLB 45 el
ayld) mttia}iq c(yiabpr bﬁhr)eoarr H@o) at e, net hyl

|)nEtaﬁ]§1]] cyc?o ‘bp%ﬂe ox%“&?{y {Boi frclude optionally

snbbmwtdléﬁchmfﬁbybroups (amino group, methylamino
4,5-di net hyl -1, 3-di oxo-2H pyrrol -2 30

3-
9§P£-‘ t RFYAATERP oBERBRar BHENE aéﬂi%dgfﬁepmw@ the

like), unsubstituted alkyl groups having 1 to 5 carbon
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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conmpounds obt ai ned by converting a nethyl ester group
of the above-exenplified conpounds into an ethyl
ester, n-propyl ester, isopropyl ester, n-butyl
ester, 1isobutyl ester, sec-butyl ester, tert-butyl
ester, 32 allyl ester, 3-butenyl ester, benzyl ester

r p- nethoxybenayl ester and the |ike, and optically
activa® BG& &MYt neEetREnpboNGs degrer thep amiges (8) is

G4 eR10Y HRAAHUrdNGe CEELHS tPA)0 m&L&SPhtb,(PDererably
obtained in the step B and amnes to obtain |actans

bftehd medeuizatilg vhthersapest tabbsberat édads (5b) or

d@g&ﬁns(l) in sonme cases]. As the de-protecting nethod

0 protective group, there is nentioned, for

exanphe, lacrgnticth tof o eaeaichdonlAraniness bépt beis usually
follow n? ftor.mJI aff%ﬁé R8- NH2 (f8) (wherein, RS8

FAET RS EnPE tad bt FE§eBERs Ot Gt P LFERE: FBupheor

Sl veky| Gatwr haw NGrdah@cdsearent AtORsa ARkkANAlWent

substituted with an amno group) 15 [hereinafter,

Abrateat eadaengAHES $8}VPAtsdfe UkRds] and esters
(5a)ExAmpP)e@r o(fislct)he sEa(u b e§e Qb B dd é%ﬁf& ngél(rg)nt

i ncl ude optionally stituted am no groups (amn

igrolipde nedkphad o leeotp, (sebheaniino gtvapel, 2-
G, S U5 Bl KR JERPS, B sorvencs
(¥ @D d btnbyhygrfwmantt: @& PPN | NgFAdme tHEDPEOPahi gEQUR.-
et terSFodianain An "HRRoF LhEiy St iR b pe AR Efg 1
(1t tr R 800 £ALRITE, SM@@&*Euﬁéﬂtmbhﬁ N el NP, PLAYBxane,
(2-am noet hyl group, N, N-dinethyl-3- am nopropyl group
Jar?o-f%metbﬁwﬁgfamesoarf%rtlh@ 11“3};9&pl @ngfne golvents
@hoverpiesamiied amnes {@yingiyde WAraZiNesang the
(hydr azi ne, nethylhydra2|ﬁ% etEth razi ne,
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, monochlorobenzene, dichlorobenzene and the
like), ester solvents (methyl acetate, ethyl acetate,
butyl acetate and the like), 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 welght ratio with respect to esters
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phenyl hydrazine and the |Iike) and hydrates thereof, 30
al kyl am nes (nethyl am ne, ethylam ne, n-propyl am ne,

i sopropyl am ne, n-butylam ne, isobutylam ne, sec-
butyl am ne, tert-butylam ne, 1, 2-ethylenedianm ne, N, N
di met hyl - 1, 3- pr opanedi am ne and the |ike), and so
(for}h.(gé The e amount of the above-descri bed am nes
(%5 is %u8F|3 Fﬂ'the range of 1 to 10 nole ratio,

pr efeRtamp Ves loEO thenUla- i pavibh rezpadiod ciesiede a
(5a),_(5b) or (5c). 5 The |actam zation reaction in

mefdiagd et cvhdchisggitiars card ! ed(88Y PF tIme br c2BARESOA(8)

AP U VEDL o+ A8nt BB 10|V alte MBLEH aRd FHAMLxEQLYCAE
or a mxed solvent of water and organic solvent is

auﬂsis;ﬁt?ahpl léesgfrletdhécleamu@seni beidlemi’gmnblsmhwht
pdAdle! 167 LEoRn Y WSS LHTHRIBR, oG of amines

propano éne “gl'ycol ‘an
(89| waid sa ek itidnmeidiwidmt mhsi deopped into a solution

N, N - di net hyl acet am de, N ne&h | pyrrqlidinone afd t he
qGomBgsed aEr esserant(oa) 1 et 8 yéFof‘éPﬁn,ﬂf’rPet%y?" vent,
alndl tothé ¥ mEthels .1, $hei PeAtxid® &eaﬂeka&h&@mﬁ hgwe

and the like), am ne solvents (triethylam ne,
lladtamibzayiani ne, usyaldinetoon 0f@ toi kekpemattnitee not

ol.vents, (acetonitrile, propionitrile and the |ike),
WA cheh ROG: Beatsie RADRR SE ERE ARASRY hane.
pHeHU U WY NaRe enehh AR IHNe @ngot RBo28 .1 1 ke),

al i phati ¢ hydrocarbon “sol vents (hexane, heptane,
cycByhetdemeaandet He siciridded akapbant zgtivantregaivlemne,

riGes (FErSds) GBRBLARNE: (AR SPRPLERRGR 0e the

redotiacet theranflayhed ide)rieddoat har ioperdiesen 26or

< SO, Bl O BB 5, Oy 9o Bt
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, efficlency 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 acld 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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solvents mscible with water or m xtures of such
organi c solvents with water are preferably used.
Exanpl es of the solvents mscible with water include
30 al cohol solvents, am de solvents, ether solvents
am ne solvents, nitrile solvents, and the Iike. The

t _of, the above- ibed sol ' | ]
6L REREL s, HOHBEREREGRERAaH, U Pnl BraliyiEone
41wd 20heeilgkie )r.atd thew t ioL espest (eS¢ Bredd-6bdd)yl ether,

be) or %50). Exanpl es of the | actam zation reaction
neT BhRethoxyaftpne apdchhestdie ) shaleogepased se),

B P8EatBbn m@ﬂ@@cg 898n 3 8wttt i fe M X88n i‘B@oteP'ﬁ\oadme,

m xture is 5 adjusted to desired tenperature, a ne
¢hlompentans geul (1d)e akbke) ngkp tomen swlenbs ¢ oeprdydd

' 8) re ' sglvent is dr ed.Lnto
SnBrLRESsrech il oFEERuER° RelPMe wiyd PRREE NG
&s sat venlyvenarnd (oidihyheibotdateThe tadacta®ditate, butyl

m zation is usually fromOC

tenmperature in the 10 | act
QQ§$%ﬁ%e?ﬁﬁuF5%J;ik$lgh%?gtﬁﬁanﬁ§qﬂﬂIing poi nt of

t he Ti0d vesk, ambgfte'a| thddet B8148RY Gfs MEd#11P0%n the
By the above-described | actam zation reaction,

Tapdankf (1) tar d 00t ratée . corsifanadnlnfZthe 2905

WA+ OPat&Bemt'fp&JﬁePé:@#ri:gqegl&E (Y at 10992; 8%: (5¢).
renovi ng surplus anount of anmines or ‘by- product's
gendizarples dé- phet estidnt of £anmNapsatldc tviivieh gaolipesf (8)

t , b 5 F [ I t
37 bRy pha ndind e ), B WRERENE N R 5 ATy
ibeloade i bdopghnier awmidy - (pdbhoggnmahloa iokds f i legdeben

reacti on solvent. by a sol vent

BB o r L blrwdt @e1d ¢ PROEPRAFLE, Se4d A chRe] Lake)
and dirgdNecPaesercy el 2618, ehfkaieni®of renoval
ﬁgtﬁggggglggkigaggya, 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 is 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, hefore removal by
filtration. Examples of the solvent which is capable

of dissolving lactams (1) and depositing the by-
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25 enhanced. It may al so be perm ssible that after
conpl etion of the |actam zation reaction, an acid
which will forma salt with amnes (8) is added, and
if necessary, the solvent is distilled off, then, a
salt produced fromthe amnes (8) and the acid is

val . of. i . . ,
PESRRET oo hyesr arePhAy erbPalibh FRavdits
(bepamzhl ehdpoameat ey clioheixae adnphthic lhker)acsapbomatic

SSRBERLS LOLRREe. ST, O EEOBAAL e 1TH)

AR cuabeerengnaditeld ariohenzedeheandotifetike)methyl
et her sol vents (nethél tert-butyl ether,
n

ters-ksthoxyeeRand - and Misthexes thanpogafaitde 1ike).
ngig%%%r ﬁf&f@&&%b@i‘l} Y o xRl hP&EchfibM@?&ﬁ@!‘e'

orobut ane and the |ike), ketone solvents (nethyl
déchylodeat tdrame nechibriodothang &wed obkeahdkele [Katene
ter .solyvent.s (ne l, acetate, aget oy 10
SSLLBRE (PRt BRBY . REF ST oot inishBltylidione

ahHesdesalien) s ¢stdsualdlywentd hmetRylaagetaftel, teotHPD
rati o, preferably 2 taq 20 mesght ratio

aFetiie. tp Skt heefiip Yo the 1u8S) Ilhnoies Shdth

aci @gnleO Wsd Mro®Rt t oW tRedWIREedB)whidhl €BOEaRGHINE of
am nes (8) by mash|n31MAth wat er include inorganic
[

d48ped VIRAIrARFABAI bi)danthARRAEHE 189 bEBA §,-Products
18ubkw o Aciél +ROOSRRGE! 664 4 Anob el bke) rad,

or ganic acetcraci citric acl
prefeaadslyt fOie 26i welghttolnadiles Wwithi teapedtarkd tdrters

Lke). e use unt of these acids is usually in the
(ggﬁge(ég’o. tbggg'nnle ratio, preferably 1 to 5 nole

20 ThAusq W tdoXespent coatadndng laaduamhs of 1antises (8).
¥- roducts generated in de-protecting an N
OE Bt-B&Yve group in esters (5a), (5b) or (5c) may be
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, R:s, Rs and Ry defined
in the lactones (2).

Examples of the lactams (1) include 3-
azabicyclo[3.2.0]lheptan-2-one, 3-
azabicyclo[3.3.0]octan-2-one, 8-azablcyclof4.3.0]nonan-
7-one, 6,6-dimethyl-3-azabicyclo[3.1.0]hexan-2-one,
6,6-dichloro-3-azabicyclo[3.1.0)hexan-2-cne, 6,6-
difluore-3-azabicyclo[3.1.0)]hexan-2-one, 6-
ethoxycarbonyl-3-azabicyclo[3.1.0]hexan-2-one, 1-
phenyl-3-azabicyclo[3.1.0]lhexan-2-one, 4-

azatricyclo[5.2.1.0% % Jdeca-3-one, 4-
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in the case for exanple of deposition of the above-
descri bed by-products after conpletion of the 25
| actam zation reaction, advantageously renoved as they
are by filtration. It nmay al so be perm ssible that the
reaction solvent is distilled off to increase the
j 14 n 2 ,tél odugt s, then, t he by-

lE%ro uc‘%g‘g g?érrtgvg% byﬁ'}lp%?gé\tgo(ré} CAl t82r natively, it
dﬂhbmqyeuep4be g noresi 4 eeh 07pehkqr m-substi tution by

sol ven ich_ is,cgpable of dissolving |actans (1)
a&r’?‘c’fzr’a"@bﬁi?rgné -2h@ py- eRc s6DpArORE r roval by
alzidtrady oo [ Bxanpl @3 -6f 1y S8l ¥ eBh -Wlighls | S3 C@D&Pﬂnéthyl-
of dissolving lactams (1) and depositing the
2pAocdice®a T hchagabigyiodatd 3 Y liretanbém oo vefh-tBhenYl 2,4~
gl 3 I n I C,_
ot 2 (B BB o LI TR B Sy e hEERYL 22
ogtiacty -Gx Dizhepod of3d 3t.1e] da tkar) ; 6 ebher, slela\m“\t]so-( met hyl

5 ter,t-bu e 21,62- di met et hane and the |ike
Oﬁﬁtgd‘e%?%%lﬁyg gcgr bgﬁdﬁﬂ‘?\‘/e T%X?dl APGASHé hane, >
oshactlﬂiqmewaﬂez ¢hlodr Shdeane- e t Beohiek eop te@iDNBy
sol ventscimath et hyl ketone, nethyl isobutyl ketone
agkdvien P 9@y | OEstheSSoIGAINAUR A&t hghdadbeatlcdke hyl

10 acRiAt&nuty! tﬁeebaie%emd fﬁ}e lht!fsh g%q]y%%cgﬂéh

The use anmount of the sol vent s Ca
Larsasisyigan | ket Bredpce damd Wedoboh i vielde finpapridurict s

cb§r¥4§#ﬁ%}%e${lt Oggagggge of 1 to 100 weight ratio,

prefera Wel ght ratio with respect to esters
15 rhe) ,pc(Eb:)y@li(:Sﬂ:}mt“éhuss ottt ainiedi by €het dixvidig:-tion

m % 0%1‘ rélg?é obtlall n Far, i sol ation ? | act ans

eEf b ES R e n R e nBr ALy o ERtRal

raw haeteaines dendr nbad cdQ -syridwntusad atkhg net hods
are nmentioned. Lactans (1)

intermedilates, 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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after concentration may be purified by colum

chromat ography, re-crystallization and the like. R
R3, R4, R5 and R6 in the lactans (1) represent the
same nmeanings as for R R3, R4, R5 and R6 defined 25
in the | actones (2). Exanples of the lactans (1)

{ﬁ@%gdgx%mfgé%plcyclo[S . 0] hept an- 2- one, 3-

azabi cyc 0] oct an- 2- one,

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

é%G-d#ne hyl - 3- azabi cycl o[ 3. 1. 0] hexan- 2- one, 30
-&h or o- 3-azabi cycl o[ 3. 1. 0] hexan- 2- one, 6, 6-

di f | siph ehdsasalycaned D& 3o . PLReX%8N~2 onadifethyl-3-[(1,3-
et hoxycar bonyl - 3-azabi cycl o[ 3. 1. 0] hexan- 2-one, 1-

GHergF031a2alfiid%e vt 13- 1501RERAN22- one,  4-
I
Lo LAYE 1 Sre o0 aRplationydit Sbid
azabZ%y@Dop4(33ﬂrmmmM}BOEn(IRoﬁé) -5, 6 - dimethyl 3-
Iie I 2.1..02. 6 deca- 8- en-3-one,
L b EpTEs 15 e dh LA 8RE S ¥ S e 8- i et ny)
cﬁ.rﬂeﬂh}dﬂ.a&atﬁnﬁzﬁ)l a:xyal 98 303g0}(esteamnio DNepf phthalimide

3- phenyl - 2, 4- di oxa- 7- azabi cycl o[ 3. 3. O]octan 6- one,
H?*aa-'éw tnhyler@ mhete & - apdbhegéed] 3p3. 109 okl &I 6- en,

a?@ xXat o[ 6Ld 0 0-
oxa cycPo (ﬁ%%£ 6 %e%%tgzgnk3§%%g§n' |ca%ﬁéifé
anntabnbnglpsuﬁssimme(bmnﬁsmnasz mmmdﬁuy1+ke[(1 3-
din 0 ept {nyention, polycyclic
4%&%%. ah G ‘géﬁi &#?ﬁ E rgh yleld fromthe
Irﬁ@ﬁl@?mq’e?bﬂo%fﬁdtfmeca'fﬁoﬂ?h.)ﬂz)éd | ehligCls¥Mation was
obt ai ned by the production 15 nmethod of the present

dlmimﬂontailé ?seﬁdﬂo asixsgerd taidr af) 6t @ il waeir and
t t
lrﬂatptéd)fag léneuralble d:uq ﬂdq frgegfagggl ge(ladrfoo r}lt%%ic

y use as 'a production er ime
dald omangdeoppeadd lsee, Y¥: 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]cyclopropanecarboxylic acid.

The yield with respect to (1R,5S8)-6,6-dimethyl-3-
oxablcyclo[3.1.0]lhexan-2-one was 96.3%.

The gquantitative determination of 2,2-dimethyl-3-
[(1,3-dihydro-1,3-dioxo-2H-isoindol-2~
vl)methyllcyclopropanecarboxylic acld was effected by
high performance ligquid 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 polnt of (1R,3S8)-2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-1s0oindol-2-

yl)methyl]lcyclopropanecarboxylic acid was 159 to 160°C.
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2004/ 113295) which is one of anti-hepatitis C drugs 20
(HCV drugs). y N NH2 ~NYN~-O O O O 25 EXAMPLES The
present invention will be illustrated further in
detai|l based on exanples below, but it is needless to
say that the present invention is not limted to 38

(R BB a7 S8 R TTHAST axe anown

b&-Ibwxo- 2H i soi ndol -
yl)nethylIcyclopropanecarboxyllc acid 29.70 g (235
nold) -of7(515R £S) 7688- mmnw -8.17 dd (1H), 4.00 dd (1H)

X [3:1, 0] 2- €y g of va

g_asb{ (Fage gmmdéggirj 498 ‘8{1 (ggﬁ§ ) Bt pﬁl’%l i mde
[0 potassium were m xed and heated up to 155C, then,
stirred for 9 hours, to obtain a reaction sol ution

_ '%g pot assi um (1R, 3S)-2, 2-dimethyl -3-[ (1, 3-
dlhﬁ@ﬂkﬂe§1§|ﬁﬁﬁmﬁwe'%@'¥¥§ -¥5)-2 dimethyl-3-[(1,3-

yl ) et hyl ] cycl opr opanecar boxyl at e. Thl s sol ut’i on was
¢E9%#%mpbd3aﬂiﬁse PH-d sabeedP} 1 dui d of 67 g of water

TSR br £ BRrBARe iitlonerPa? Beth 107 e vas

heat2e1cB up tb. 750ﬁ‘p1t)he|f (|11Fq,LBSZi) PEJ 6 + 8 meithy Iwss-
f . I f | ut
oRED S k- L BT R Rk i L8R0aPnds s g (227

dimelthyifacetamide and 352 g (1.90 mol) of phthalimide
(1R 3S)-2, 2-di net hyl -3-[ (1, 3-di hydro- 1, 3-di oxo- 2H
PpEgissdoim xgre npdked] epdl deadpedcenr ng}IBiSECac ithenThe

¥H@f¥&M§$Erf§pﬁghr§o %1R§¥Qin o- 9528 n solution
containing potassium (1R,3S)-2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-
Yl)methyl]lcyclopropanecarboxylate. Next, the solvent
was distilled off by concentration under reduced
pressure, then, 763 g of toluene was added. Further,
693 g of 10% hydrochioric 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 containing 427 g
(1.56 mol) of (1R,3S)-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-
oxabicyclo[3.1.0]lhexan-2-one was 90.5%.

Example 3
Synthesis Example of (1R,3S)-2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-~-isoindol-2-
¥l)methyl]cyclopropanecarboxylic acid
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oxabi cycl o[ 3. 1. 0] hexan- 2-one was 96. 3% 25 The
guantitative determ nation of 2,2-dinethyl-

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

yl ) met hyl ] cycl opr opanecar boxylic acid was effected by
hi gh performance |iquid chromatography. As the colunn
Of b gboper ol i1 | Gk d( ERT 9ETLA0IGAMLm S DAY

30 D-21CFE ( j150 %n1 3§2n$gnéﬁ§? act uf ed by
‘SacﬁbkaYCQ;@érﬁ da-IO Wrekast 8- Seav! ®6,81 tgl.9f walsthaddmiTee
éﬁﬁéﬁggu (H élR %§) 2 %ﬁ'ﬁgt@%§é¥$£%a§hone were

& ok H 50Nl
m/ﬁ@r@t Byl m@m Wﬂ@&aibsxdl 'Ehéﬁ' dsVM?& £8r g
39 The nmeasurenment results of NVR (CDC are s
sy, te ebtagay ta rzaeagtm(msip,luzt.im d:cbr(ta-l)niztgoo dd
ﬂ&é‘ﬁs?iﬂlf 1%2?@(18 66, g(-(&ﬂ}.%t%yﬂ 33 (A3 diddago (8 0
ﬂdk@%QHQigommﬂHﬂHdfi&[métﬁyl]cyclopropanecarboxylate

dro 1 d|ox -2H i soi ndol -
ih ?ﬁ??l dW%%x?PP&egcl&hTGLZI% $ g10¥35%
H¥Hﬁo@ﬁ16ch5§bﬂ@‘%éﬂrEﬁ&Wh 3and extracted twice with
oxabi cycl o( 3 0] hexan-2-one, 1090 g of N, N

I ol me hanéh G@ratrrdmgwl ge‘(:llegotnop)bt@‘npm hed 1wt den
R ESHh Y Wﬁr§4m Q% 31”%@?1’2‘? egf 1510 ,]53 o#-h fmet&gl-3—

stirred or ursto eadt utl on
[Pt 3 dihgdpot-ds Si- mqmzaaigozndonceahw 3-1(1, 3-

[ - - diLoxQ- 2H- i Soi
%%gﬁ%ﬁﬁ%ﬁf%y%h§8ﬁﬂﬁﬂﬂﬁxﬂﬁ) i%g aﬁ%?t t he sol vent
was THetyited wﬁthbreyyuﬁﬁnﬁﬁl(pm 58¢es EeRUGRFhyl - 3 -
OQ%S%Q%} 1 ihen of tol uene was added. Furt her,

Y9 16%9H No79e ¥28 hds Sdropped and
m xed, then, liquid partitioning was perfornmed. The

resultant
Example 4

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

12.0 g (95 mmol) of 6,6-dimethyl-3-
oxabicycleo[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-
Yl)methyl]lcyclopropanecarboxylate was obtained. The
reaction liquid 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-2H-isoindol~2-yl)methy1]cyclopropanecarhoxylic
4]
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organi c | ayer was concentrated under reduced pressure

to distill of the solvent, then, 1275 g of nethano

was added to obtain 2070 g of a sol ution containing

427 g 25 (1.56 nol) of

(1R, 3S)-2, 2-di met hyl - 3-[ (1, 3-di hydro-1, 3-

& 0x0- 2H i soi ndol - 2-yl ) met hyl ] cycl opr opanecar boxyl i c

acid. The yield with respect to

(1RMS) - $1 61di wetthy lrebpaxebt6yel, 63 ihddHiexam- 2- one
90.5% 30_Exanpl e 3 Synthesis Exanpl e of

ﬁﬁ%%ﬁ%céoéadﬂngﬂﬁﬁXQ?I%19%3 was 84.5%.

di hyitHd-tle 85 H8%enEHdeAl 19! o 8- 1ML}~IM‘§E fb\ﬁdo) 9F 2.2-

cyclopropanecarboxyllc acid 40
QH§1636[ﬁﬂnér@whxﬂr@xhb3c9ebup32ﬁ1§ﬂﬂ»@#@2=éhe

yq)%i]et%xyf{ &8%&&3 %%ecpe%@gﬂ'fﬂ%ag 1% %]%easf caw:apb?low

yrr I none were” “m xe
160G, =t hereo S’EerEdeQar (240, s s ﬁO(th)al R.¥8 dad (1H),
reaction solution containing potassium
1- 48 3 - D, 26 dmmé2HyI.- A {36, 8- agﬂydré~p,93~s (3H)
di oxo- 2H i soi ndol - 2-yl ) net hyl ] cycl opr opanecar boxyl at e.
This reaction solution was cool ed, then, 3.2 g of 5%
Epppdvrdlesh| Bri c aci d was added, and extracted twice with

solﬁi(nye%%ﬁ:g¥ Pﬁg Q%Y q Lﬁ%r?ggrg 3-Aimethyl-3-

[((lRKS@:I:h’Zy&rdHJEBhWio&o 2H- :I.so:Lndol 2-
[(1 3- dlh{dro 3- di oxo- 2H i soj ndol -

TYe 88F89§H€E§Pﬁ5¥ﬁ?+%t30|d The yield with
resmct?t (&B E?SEoQu@n@ R 1 ééntainingl 13,1 kg

oxabi cycl o] 3. 1. 0] hexan- 2-one was 77.5% Exanple
(&fnBh a9k B(’énbil 551222%¢mwmy3 Be1(3.@i-didyesiro-1,3-

dio%dﬂiﬁqkéﬁt §8L0dol. ﬁ%}h cyclopropanecarboxylic

yI)nethyI]cy opr opahecar £§*16Ya0|8 P ¥
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 ligquid 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,3S8)-2,2-dimethyl-3-[(1,3-dihydro-1,3~dioxo-
2H-isoindol-2-yl)methyllicyclopropanecarboxylate.
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12.0 g (95 nmmol ) of 6, 6-di nethyl - 3-

oxabi cycl o] 3. 1. 0] hexan-2-one, 120 g of N, N

di met hyl f ormam de and 17.6 g (95 mmol ) of phthalim de
pot assium were m xed and stirred, and heated up to 25
155C, then, reaction |iquid containing potassium 2, 2-

di l-3-1(1. 3:di hydro- 1, 3-di - i s0i.ndgl - 2-
yl ;Tﬁtehtr%ﬁﬁ%%él %%ngzfré}%@aer ltoxti/? a{)iéﬁ\'/\ég)égzt’az:lnééﬂ?eﬁ%l' 3-
[{ag@-idihydaor O, 3adieoa 2H doyeih0o025@- then, 10.9 ¢

f. 35% hydrochl oric acid was dropped, further, 634 g
Y h@&%’l’bﬁ%@ﬁﬁ@ﬁﬁ@&ﬂfﬂ?ﬁ?%ﬁ 86dMedafovi® t 8% 0C,

themne Ififah €5thE 20 ANEAN1VPE16h! bEAMRERYINEMER, 35) -
crystal was washed with water, then, dried under

2r @d e Prebsdr & (1,80 ddbiwdre 28, 3-gloko-2H-1isoindol-2-
2o - 3 ~dj -1 3¢ ,
v et Wy Popbbpdntdilidhidie was ergected by hign

pétfacindincd hbiguedd chirtdmatespeaphy 0 6A6- dheecllunth of
bi cyclo[3.1.0 an-2-qne was 84.5% The
nf SR R RAITABGR] LLO0A HARET ERELFDBr SUMIRAX ODS D-
' -4 , o3 ¢l o- %k, 3- iémgh Lsoi.ndok- 2-
23P?ﬁ%9ﬁ5ﬂf&@%§o€rg%gxggéréo%?ﬁic aégggg?gkgﬁoﬁﬂzééf%ﬁfa
CBemizag) AmaByd 5snbedMiced. Qdtdn | vhs 8sBR.dd (iH),

ExaBie S S HI RPN E B B O e 11 557 -2 2-dlmetnya s

[ (1R33QitA;Prolt el oko-2H-1s0indol-2-
i§l,3-dih dro- 1, 3-di oxo- 2H-i soi ndol -2- yl) methyl]
Y @%Mdpé?mmmgpaate@a@dxwgatﬁ wasoBgete FHG.i on

conkgiuni 1 )1 pf

(1REBE) Wi dnefy | 2abiy L, B Lufeg (epets) aze snown
beilowe- 2H i soi ndol - 2-yl ) net hyl ] cycl opr opanecar boxyl i c
acig obtai ned in the sane manner as in Exanple 1 was

contefit 7afdd thder88 cBuEAH) pr dsdilr &4 ol Hi bt i PI- 93f Ad
(ighyene71Tq t{ig) wag gdded (36l ko pf £t hagel pndge

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-
yl)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 sollid was dried

under reduced pressure to obtain 31.5 g of methyl 2,2-
43
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20 tenperature was controlled at 50C, then, 6.8 kg of
thionyl chloride was dropped and the m xture 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

d ydr nat 5 f ter.
P T Y S R e e bRe2 i Mg P G
yadjmesitleyil } oy al oprdpAnsianpdey Vakg.of a 28@6sod|um

hydr I de ag s.solution. This_ mxe uid wa

oo R4 GrACE SR EpnEeRBaiy 47 OFBaisd g ARA ypt -3-
[qanceM 18y @do Under aiedced pLesshag1te distill of f

tol uene, then, 105 kg of nmethanol was added to obtain

yidgetd k] ayebparogsnesariawntia3azii yasiP% nol) of
met byle %é@ lﬁsiﬁtd @%*ufix} é(ﬂu%ﬂhhgsmd g Gy

2H i sol yI]cy opr opanecar boxyl
2T12e dyiimed tthiydl £ B- [ €3pSed iy drddr BS) - diﬁxdknﬂbmﬁoihdol 2-

T e Y 2 SBF BB aR a1 AL S 7 Be g0, Bl

quapt Lt gt igwe t-er §h nat of Vda ( S)
2, 2- dlnethyljg?[flg% §|E3g90:fﬁ?{héﬁoégafusguﬁgo|-

(}H))rretﬁwyﬂ% cyc{ 3) opadnéSardbdbdH lat el wa8 &b dctsdd nby( ¥H bh

p rf r ljgquj,d_c t ography. As the col um of
1hlsgh%pe rna%cgbl|q3 gqahronatograph SUM PAX ODS D

210FF (4.6 mm4 x 150 mm 3 pm (manufactured by Sum ka
E10 em_cal Anal ysis Service, Ltd.) was used. The
ﬁBF‘P‘ g poi nt of methyl (1R 3S)-2, 2-di met hyl -

( 1sgnéenldro- ﬂx&ngwxef%ﬂz&@i@ﬂs 26 - dimethgl-3-
g t hyl ] cycl opr opanecar boxyl ate was 85 to 86C. The
d e rstil ReX8p-2HOMPR (CDCL3) are shown 15

??H)Q‘é% &g o7f @é@tﬂaﬁgl”’s%ﬁgﬁio‘f ﬂo@a%&%gmgeiéb %
(47.4 mol) of methyl (1R,3S)-2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-
yYl)methyl]cyclopropanecarboxylate obtained in Example 5
was mixed with 5.4 kg (64 mol) of a 60% aqueous
soclution of hydrazine monohydrate, and the temperature
was raised to 65°C, then, the mixture was stirred for

25 hours. The reaction liquid 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
again, 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 (l1R-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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1.37 s (3H), 1.15 s (3H) 20 Exanple 6 Synthesis
Exanpl e of nethyl 2,2-dinethyl-3-[(1, 3-

di hydro-1, 3-di oxo- 2Hi soi ndol - 2- yl) rmethyl]
cycl opr opanecar boxyl ate 30.3 g (110 mol ) of

2, 2-di net hyl -3-[ (1, 3-di hydro- 25

éiﬁ%ﬁ%ﬂl°32W1hs@'H%ﬂ y&ro-1 dioxo.& (f%i&ﬂ°1 2-

g yI]cycIopropanecarboxyI|c acl
mkIW%ﬁbYlﬁevelmnunp&n&bdthmkghp&eaMmsaMmﬁ%controlIed

o) h 47. thio hl ori_de was dropped
andsﬁﬁ %‘u hi&a \ng%st‘{er ?%?tgoﬂoﬁrfs (HHeiehePr B
@Bind 1ol €3 vasabaARSAIILJ [ €U, oNHEekahedURE WESSHELebfed by

of f the saolvent, then, 130 g of nethanol was

till
%&eﬁﬁaﬂeeﬁesn%&%ﬁ (FRIEPME EHOEER N -es &8 dhaya¢lumn,
t f o] v, The sultant solid was
Sgﬁd %b?u?}%l%rs 2 &)E?ds(pir eﬁgsur% )fol{')gt fm 31.5 g of
nmﬁﬂmdn&f&cﬂﬁred by Sumika Chemical Analysis Service,

iJret h I-S-éé , 3-di hydro-1, 3-di oxo- 2H i soi ndol - 2-
%ﬁiﬂ 1 opropanecarboxylate. The yield with
respect to (1R 3S)-2, 2-di net hyl -

(1, 3- dlhydro 1, 3-di oxo- 2%L|50|ndol 2- 5
]cyclopropanecarboxyllc acid was 99% The

§§ﬁﬁg?ﬂi #%@Bé d|# :#%ﬁ%%%&ofaﬂffgg:ndm

ayﬁpmgﬂqﬁqh@clopﬂhpaaacaﬁhuuylate are shown bel ow. 6 =

82 .t 7. 9 4 4. .02 7 10
25e J 0 haish) e Rty 2 el e flyar 3 hin o
GGEMﬂIdLIUBﬁﬂinb Exatgban@odywi hesi s Exanple of
&i 6, 6-di net hyl -3- 15
v8) Betun Kive FoprpBsRRcarbRaviat & bt aAnAg: Aandxample 6

afigl QIZIZOTQ wtl@éfmﬂﬁoi3wﬁrlég mi(:fgd 4aii®! +00tnTRt Bds addea

(1R38) 2-di methyl -3-[ (1
g (118 mmol) o hydrazine monohydrate, and the

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-1s0indol-2-
yl)methyl]cyclopropanecarboxylate 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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di hydro-1, 3-di oxo- 2Hi soi ndol - 2-

yl ) met hyl ] cycl opr opanecar boxyl at e obt ai ned i n Exanpl e
5 20 was mxed with 5.4 kg (64 nol) of a 60% aqueous
sol uti on of hydrazi ne nonohydrate, and the tenperature
was raised to 65C, then, the m xture was stirred for
rd% MU SridNe HeAC ik dd AULFr YRS 169980 to 25C,
1.6 kg of 78% sul furic acid was added, and the sol vent
ipd epmediatesl.ed off by concentration under reduced
pressure. Further, 54.5 kg of toluene was added, and
again, the solvent was distilled off by concentration
under reduced 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- 2Hi soi ndol - 2-

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

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

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

6, 6-di net hyl - 3- azabi cycl o[ 3. 1. 0] hexan-2-one 28.0 ¢
(97 mmol ) of nethyl 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

46



10

15

20

25

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 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 rqu%% solid was dried
under reduced pressure to obtain 11.1 g of

6, 6- di et hyl - 3- azabicyclo[3 1. 0] hexan- 2-one. The
yield with res ne 2,2-dinethyl -3- .

[ (1, 3%di hyH?Ee 308 E&% Jr%"b*r’i%oﬁqré‘luq?o a)
yI)nethyI]cycIopropanecarboxylate was 99% I ndustria
Applicakility The | actanms obtained by the production
met hod”of  te prs‘e‘s . i nyention can be used suitably

ap’ eRi'al s and medi cal -agricul tura
drug : CLA %ﬁ 1. Esters of the

fo p 2 RBRR- Aa~/ e 45
5 fhen R3 and R4 are both a

hydr oge R repres-uts a(@)bstituted nethyl ene

group or an optionally substituted pol ynet hyl ene
group having 2 to 4 carbon atons, when at | east one

91 PR3 AN ¢ RAhuh 8 QSa?Ubﬁﬁéﬁuﬁ{WadH3@Qrakéaﬁo@hhadﬁﬁﬂﬁﬁgen
atom R represents an
atom, R represents a substituted methylene group or an
opticnally substituted polymethylene group having 2 to 4
carbon atoms, when at least one of R, and Ry is a
substituent other than a hydrogen atom, R represents an
optionally 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,
Ri, Rs, Rs and Rs represent each independently a
hydrogen atom, halogen atom, cyano group, optiocnally
gubstituted 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, -CRa

group, -SR, group or -COORc group, R. and Rp represent each
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10 optionally substituted nethyl ene group or an
optionally substituted pol ynethyl ene group having 2
to 4 carbon atons, and one or no-nutually-adjacent
two net hyl ene groups constituting the pol ynet hyl ene
group may be substituted by an oxygen atom one or
two et hyl ene groups constituting the 15 pol ynet hyl ene
group may be substituted by a vinyl ene group,

no- nut ual | y- adj acent two net hyl ene groups constituting

t.h ol hyl ene.group may_be I n dq vl
&H%8§§BS%QE;¥oﬁ]Qﬁ%?%%?eﬁ%Fd?bd%ﬂaét ﬁ#%ﬁ%ggggﬁ%ﬁonggng 2
}tbgybeagrgblﬁuatof%b ﬁlﬁrwmn‘cﬁ;ﬁ‘ ésariingedchio 20

i ndependently a ydrogen atom ogen at cyano
GREER™ BpPPBnafF§LKEubIt? D?&i" Hikyl até’r%f?p Cﬁié‘%lo g s
&Qk&%&EQﬁ%@t ?Fﬁup RV R | Yo sLpdd tudreditaddegny|  group
having 2 {o 10 carbon atons, optionally substitut

47yRLEy38p iy IRGUB PaVIE $arbot HAHOD GFalY]
3%%%&' hai8Hgai BQ 9h OURrh R s B Uy ?%@J R iAG 6 to
. ® groug, Ra and represent each™ 4
i20depehdentkyma, hgud oBerrexizemendlsk @l badbeagn gEeup alkyl

havi 2.t 0 I .
BB R0 3vgh8, 0cE R L 1 oy 9L, rgvin

te 20 eatrbon atoms, al koxyal kyl group having 2 to 10

b . 5_trialkylsilyl hay 10
car bo ot Bire PoaPR1 R RSP SRRV TG CL £0 L8 SRAPBOAY oF o

PfysroendbeuR , eyl Bgef &Bom 20nTErd afr Al 1kd gReup
represents a hydrogen atom alkyl _group having 1 to

Paviaabdntat 6n§asPORr AFRYP - R UEFPMaI PRy g ip 2 to 4
%%g%%% akope, LBeibnafly AScéPfd¥ed eDFESHogRtAving 6 to
i ndependently a” hydrogen atom hal ogen atom nitro
@0 warbank ptomseuppt hanhly 15esEl talred i dflordyoup having 2
| kenyl, , grau i 20kQ bop.ALANE &t | ¥com,
Tot erudell BrM B ok, ey SBEPERB5 0, ORI LR
elkydralribynyibgtotpt bdvaoy| 2 groupl heavilen A tkdng.0 4
carhon ato or_ - Rd represents hydr.o t
AN ?’8&3’3| 9§P8g§ghgﬂlﬁg$2£?o§§00%%r %natachg%s?ar%ﬂkyl
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,
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.]

2. The esters according to Claim 1 wherein, in the
formula (5a), R represents a group selected from the group
congisting of -(CHz)z-, -{(CHz)a-, -(CHz).- and (CH;).C<, and
Ra, Rs, Rs, Rg, A, B, B; and A, represent a hydrogen atom.
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aryl carbonyl group having 7 to 20 carbon atons,

aral kyl group having 7 to 20 carbon atons,

al koxyal kyl group having 2 to 10 carbon atons,

trialkylsilyl group having 3 to 10 20 carbon atons,

al kyl group having 1 to 10 carbon atons or aryl group

having 6 to 20 carbon atons, R7 represents an al kyl

group having 1 to 10 carbon atons, al kenyl group

having 2 to 10 carbon atons or aral kyl group having 7

to 20,carb a . T st cqr.di,n . ;

O ai mPl whibs: %,gg}éﬁét%‘gcg?%lr Lige=bi %ép?e%?%?glg Rrin

gheuposalizat ¢daf r ban diea Heylu prragndisstiingg lofto- @CE2)Ron

E&C}Q)B-, -(CH2)4- and (CH3) 2C<, and R3, R4, R5, R6,
OMR>, A3 and A4 represent a hydrogen atom 48 3.

The esters according to Caim1l or 2 wherein R, in

t he fornulanéSa) is an alkyl group havin% %:to 4

carbof- at dng-drmgthyl-3-[(1,3-dihydro-1,3-dioxo-2H-

2s010bBRLAYY fmééﬂyﬁﬁ APy rdphdipndhtates.
dol yl') met hyl

I sol ndol - 2- -cycl opr opanecar boxyl ates. 5.
Met hyl 2, 2-di net hyl - 3-[ (1, 3-di hydro-1, 3-di oxo-2H

vechyt(1RSETS. 314 APPSR B, slubxo-2n-
disoxaddi- syl hnet kPl i ¢yel dyfdparyatagropdddear boxyl at e
.49

6. Methyl (1R,38)-2,2-dimethyl-3-[(1,3-dihydro-1,3-
dioxo~2H-igoindol-2-yl)methyl] -cyclopropanecarboxylate.
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