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CYCLI C CARBOXYLI C ACID 5 Technical Field The present
invention relates to a nethod of producing polycyclic
| actans. Background Art 10As a method of producing
polycyclic lactanms, there is known a nethod of
reacting | act onegy@LICCHARBOXNYLIC Adlphexan- 2- one
with phthalimde potassiumin an N, N-di net hYl f or mam de
solvent, then, esterifying using an acid carried on a
resin, subsequently, 15 perform ng N-deprotection
reacti on using an am ne conpound carried on a resin
ggge, SynLFtt,flo, 1ﬁ41(2002)), however, this nethod
a problemfromthe standpoi nt of cost becaus
n@@@&ﬂﬂQﬂkﬁFU%bdof_a speciaF reagent carried oneaOf
resin for the react}ganeh o20 deaciescand mbthaki wisde
pot assiUm~and I's unsatisfactory also in the yield of
peInsaieding | pelaogclic laftamstesent inventors have
investigated an industrially advantageous nethod of
produci ng polycyclic lactans, and resultantly found
tlygcggkgmmacxgkic | actans can be produced with good

yireld by using a _certain kind of | i
1< a s smerPan. of serctin &P e Rt RTLk: 1ed R e
Pr &5 o bV ENhERR oD A1k Y BT g Ol apE OYiedi,NG -a

oxabicyclo[3.1.0}lhexan-2-one with phthalimide potassium

in an N,N-dimethylformamide solvent, then, esterifying
using an acid carried on a resin, subsequently,
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
polycyclic lactams can be produced with good yield by
using a cgrtain 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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met hod for producing polycyclic lactans with good
yield. That is, the present invention provides the
following [1] to [23]. [1]. A nethod of
produci ng | actans of the followi ng formula (1)
conprising the following three steps Ato C R5(1) R6
5 [in the forpula (1), when, R3 and R4 are_both a )
hydridger BRROR CdprEati el §os IBSHANR G nbbfy Feddowing
£ o ogl fnceRbranaldly sWeSEbhuLed Im@ybee?sw%
having 2 to 4 carbon atons, when at |east one of R3
C:and R4 is a 10 substituent other than a hydrogen atom
R represents an optionally substituted nethyl ene group
or an optionally substituted pol ynmethyl ene group
haviggg 2 to 4 carbon atons, and one or
FEO muyugl | y- adj acent two net hyl ene groups constituting
fret hyl ene group may be 15 substituted by an
atom one(idr two et hyl ene groups constituting
R thyl ene group may be substituted by a
&i nyl ene group, no-nutually-adjacent two nethyl ene
grogbs constituting the pol ynethyl ene group may be
[ imutured | Foc@anact(ad vivham RXyaed Rj care Dot hylhsrdrogen
roup, ethylene group or vinylene.qgrqup, R3, R4,
BRI ot FRPFERFBLEN® CHLhe FhEBERIEMTRY Leng (9BRER oF an
optiQHa By 098P s ERt £ HBHOL PheH Ay 1epld Qﬁ@dd% having 2 to
substituted al kyl group having 1 to 10 carbon atons,

4 eaual ayonaks heR ait al k@fl ogeo@F FaviaRg R 49 &

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 oxyden atom,
methylene group, ethylene group or vinylene dgroup,

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

group having 7 to 20 carbon atoms, alkoxyalkyl group
2
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having 6 to 20 carbon atons, optionally substituted

am no group, -OR, group, -SRI, group or -COORc group

R, and Rb represent each independently a hydrogen

atom al kyl carbonyl group having 2 to 10 carbon atons,

30 aryl carbonyl group having 7 to 20_carbon atons,
hawmkw tgr dubh FRNPAB ?ttOG‘SZ'O el Bbhyasdhyl 41D RRYANg

0 0 | kyd sidy

%ogg %&?\}{i}%\ﬂ :rBEgtt:%m%O car n at ‘ﬁ% H‘gv&&{g' groudp ihgv%%a:bon

atdm$oothnyﬂxyre@pnhawumgqﬂ o o2P bavbog EtanP) and Rc

carbon ato nd Rc [ gRres dr.ogen ato
reigt bR A g AT 0990 8 oI bRy b BPBAPRRYTY gt ob. 10
caPB¥hN@tonld AP £AaRY1alg¥Bu] S epgAy to 28 @aﬂpoﬁf

reacting |actones of the followng fornmula (2): 0

atamaBlo [in the fornula (2), Rand R3 to R6 represent
(si@é ?ne meani ngs as descri bed above.] and im des of

the followng fornulae (3a), (3b) and (3c):
a step of reacting lactones of the following

formula (2):

e,

Ry 0~ O

[in the formula (2), R and R; to R¢ represent the same

2

meanings as described above.]
and imides of any of the following formulae (3a), (3b)
and (3c):

As o A o
A2 | _
N— M As ﬁN —M
P .
As o (Ga) A7 o (@b
Aa As

[in the formulae (3a), (3b) and (3c), Ay, Ax, Az, As,

As, A¢, BA;, 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 -OR4q, Rs represents a
hydrogen atom, alkylcarbonyl group having 2 to 10
carbon atoms, arylcarbonyl group having 7 to 20 carbon
atoms, aralkyl group having 7 to 20 carbon atoms,
alkoxyalkyl group having 2 to 10 carbon atoms,

3
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As00 As "...,...... Kk N- MASNM N - M(3a)A7

e <\ (3b)A 0(30) 0 As 15 [in the formnul ae

(3a), (3b) and (3c), A, A2, A3, A4, As, A6, A7, A8,

A9 and AlO0 represent each independently a hydrogen

atom hal ogen atom nitro group, alkyl group having 1

to 6 carbon atons, alkenyl group having 2 to 4 20
trd@ldonl &t bWs, daeuroi@ Y ynguBstior dtGkdarypngrsemshawd gyl

bon .at : ponally s t] ed_acyl .

Tt T T2 o W oPEB b RO R oh S g -8B naving
6 rteprdserdsbanhpdrongen ananM zklpyecahionys By auwp gayidigom

2t 0, carbon atons,. aryl carbonyl group having 7 to
°d ]lobrf"? agt GHe™ 3t al kyl group having 7 to 20

toC P Gé Ofife 2lok@esd divhe ALOVRAHIMUYIG @ 40140 63 9N
atons, 3 trialkylsilyl group having 3 to 10 carbon

fodteeing| k9rmydagp (el ng(4bPoand d#dbn atons or aryl

group having 6 to 20 carbon atons, and Mrepresents a

hydr'pgen @t om or kali nmetal atom]
A2 RS R as A
3 oM N
A
5 A’
R o (49) AR RS
9 2 3 4
A R R
| N oM
A0 AN
o N § g

[in the formulae (4a), (4b) and (4c), R, Ri, Ry, Rs,
R¢, Ay, Ax, A3z, Ay, As, A¢, Ay, Ag, By, A;o and M
represent the same meanings as described above.]
(Step B)

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

following formulae (5a), (5b) and (5c):



to produce the correspondent carboxylic acids of the
follow ng fornmulae (4a), (4b) and (4c): [in the
formul ae (4a), (4b) and (4c), R R3, R4, RS, 10H6, Al,
A2, A3, A4, A5, A6, A9, A6, A9, A10 and M represent
the sane neani ngs as descri bed above.] (Step B) a step
of esterifying the carboxylic acids of any of the
for mAl ae ota), (4 and (4c) obtained in the 15 step A
7 Paspendent esters of el ol |
5a) , ond (5¢):  [in thesfadhul aB
N S RLORS, R6s Al, , :
A repr esent tg 8.2
as descri R7 resent& ‘ansal kylls Qrgfup
havi'?ng 1 to 10 carbon torrs(,éggl kenyl groupChalting 2 toQ
10 carbon atons or aral kyl group having 7 to 20 carbon
atons.] (Step C) 10a step of reacting the esters of
any of the

[in the formulae (5a), (5b) and (5¢), R, Ri, Rs, R;s,
Re, Ay, Az, Ay, Ay, As, As, Ay, Ag, Ag and Ay

5 represent the same meanings as described above, and Ry
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)

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

[2]. The production method according to [l] wherein
the lactones of the formula (2) and the imides of any

15 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

20 to 5 carbon atoms, B; represents a hydrogen atom, alkyl
b
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formul ae (5a), (5b) and (5c) obtained in the step B
and am nes to produce |actans of the fornula (1).
[2]. The production nethod according to [1] wherein
the | actones of the formula (2) and the im des of any
15 of the fornmulae (3a), (3b) and (3c) are reacted in
an am de solvent of the foll ovm forrrul

9T QI HHBLRE Ault® (69  CBEP AR B o T oshY T oghur having

6 ﬂ&df@eegﬁabhy s dwdlr ogea 81 omn@ El kydy gb@UBohawidiE:d to
to 5 carbon atons, B3 represents a %ydrogen atom

fomti k| cygidep shaviatgize t 5096 th@thor Wt odB BEOHY O gHbLEh

havi n carpon atons, and By and B3 may be
the%n%’é%t(éanflg%%grmg cyclic structure together with an

at[@m t ormbi phroldiryt sse wenhhedt eahcjord}{fﬁg]r tdh€2] wherein

producti on_net hod according t wherejn the amd
thesAmbae §PLlvied i cﬂﬁm’f%e(éfgf“é&ﬁ[ N het Ryl alet ani de. °

dln{élﬂh Jheekuadd i on net hod according to any one of [1]
% wherein the imdes are imdes of the formula

1 @h) The prodsictie pebbaé: veearding Becard vqa °f
Ulfnyoo (%g% elnFﬁ]% ?ﬁ?ﬁge dNe il §es 9k khe f%rmula

or nu ) are pot assi um
(3ahe productl on net hod according to any one of

[5]. The production method according to any one of
[1] to [4] wherein the imides of the formula (3a) are
phthalimide potassium.

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

-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):

Rg -NH; (8)
(wherein, Rs 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 Rg represent a hydrogen atom.

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

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

6



15 [1] to [5] wherein the carboxylic acids of any of
the fornmul ae (4a), (4b) and (4c) and al cohols of the
following formula (7) R7-0H 7] (wherein, R7
represents an al kyl group having 1 to 10 20 carbon
atons, al kenyl group having 2 to 10 carbon atons or
aral kyl group having 7 to 20 carbon atons.) are
r edCtled The ppoddue tasimeme Phodngcobrdiad ctoruhng 05&) of
5h) ( the res nt ter.s of _an t he
[lgotr%rrula[a%g] (‘E&%re?g q ?gfggﬁdsg% r?etse((f;ff]fﬁé gge
foflalowdui Ny f @upul a (8) R8- NH2(8) (wherein, R8
represe ts an 8$ naIIy substituted am no grOUf
al k¢ CHgrlsup ha 1 to o Chr bon al 6He Jefti-o §/2C<

5  (FyYlest tyde &by am no group.) 30 are reacted to
?Jroduce Iag(t:%@nspogqt he formula (1). [7]. The

duct rrethﬂcordl ng to any one of [1] to [6]
e and R6 represent a hydrogen atom

0 tio thod according to any one of [1] to.
e:zuﬁn Md R6 represent a hydrogen atom
[9]. The productl on net hod according to any one of [1]
10 [8] wherein Ris a@oup sel ected fromthe

Tul Lewi ng groyp:
- LOR) 2-, - (BR) 3-, - (@CH2) 4-, (CH3) 2C<, (Cl)2Cxk,
B(F)2e<, >pli (FOZCZM/S)\ /ON / ON -

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

-(CHz2)2-, -(CHz)3~-, -(CHz)4-, (CHj3),CK<.

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

[12]. Carboxylic acids of the following formula

15 (4a):
A1
A2
3 OM
A
A* (4a)

[in the formula (4a), R, Rs3 to R¢, A; to A, and M
represent the same meanings as described above.].

[13]. The carboxylic acids according to [12]
20 wherein, in the formula (4a), R represents a group
selepted from the group consisting of -(CH3),-, -~
(CH2)3-, -(CHz)4- and (CH3).C<, and Rz, Ry, Rs, Rg, Ap,
A, , A; and A; represent a hydrogen atom.

f14]. 2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-

25 isoindol-2-yl)methyl]-cyclopropanecarboxylic acid.
1
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/[ (Th /0\ /0 H3C313CH3C1130 \ Z\ Z9 HO 0OCIt00 \ I1

[10]. The production nmethod according to any one of

[1] to [9] wherein Ris a group selected fromthe 10

follow ng group: -(CH2)2-, -(CH2)3-, -(CH2)4-,

(CH3) 2C. [11]. The production method according to

any one of [1] to [10] wherein Ris a (CH3)2C< roup

[ 1215 1 Cahbpryiciss iawn osabt ©Re 2f.@1BVRNERY br fulld

15(4a [ the f to AA
dl%%éfﬁ}%egr sen %%ngéﬁégéggnﬁn gﬁggéghggrlbed
cydﬁmwfobanecarboxiﬂﬁ¢.aEhd car boxyl i c aci ds accordi ng

20 _wh [ h I
= Gholp SaRecRad 11 orHRECHY IS ddrbi St HEYBFe 1. 3
d10£6}€ﬁ21801da3fD§Ly1)ﬁgkaki] - 18pBdBERecATb IRy lic
R6, A3 and A4 represent a hydrogen

ac¥d0n1

2, g4l '.Tekhié%‘c%'és(i]urﬁ" Ji pydpe- ka3 HOK0s 25k gimethyl-3-
[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)methyl]-
cyclopropanecarboxylic acid.

[18]. Esters of the following formula (5a):

A1
AZ 7
. N OR’
A 6

A 0 R R0 s

[in the formula (5a), R, R; to R; and A; to A,
represent the same meanings as described above.].

[19]. The esters according to [18] wherein, in the
formula (5a), R represents a group selected from the
group consisting of -(CHz)2-, ~-(CHz)3-, -(CHz)s- and
(CH; ),C<, and Ri, Rs, 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.

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

[22]. Methyl 2,2-dimethyl-3-[(1,3-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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25 isoi ndol-2-yl) et hyl]-cycl opropanecar boxylic acid.

7 [15]. A potassiumsalt of

2,2-dinethyl-3-[(1, 3-

di hydr o- 1, 3-di oxo- 2Hi soi ndol- 2-yl ) met hY1] -

cycl opr opanecar boxyl i c aci d. [16] .

(1R, 35)-2,2-dinethyl-3-[ (1, 3-di hydro-1,3- 5

di Blee 2presontiddnveytl omt Wi L]L- d¥c LobrwpbmetedbdxYldetail
be ci.d. [17]. A potassiumsalt of
, 35) - 2, 2-di net hy1- 3-

[ (IorBe dsbydr A- 1s3-aioxep 26| sebrddh-yde t8hbY¥l bf the

cycl opropanecarboxylic acid. 10[18]. Esters of the
a%%-ﬁ?ﬁar Befutemyla (2) ARt ingt $¢5- t RARPESVHAted
as( 3ot Ene53 (89 RE A¥hé chQebd 6 8-t NErSARE of the

nmeani ngs as descri bed above.]. [19]. The
abgsteerde sietdbdidnF ammyuiadgs (Badei (3L ame (3ch ortwuliperoduce

5 ts roup.selected fromthe, group.
e Roert HEBRARRE SR P80 B0 e af ST "apilve!
de(sCh) REE, famri]lu?&,e RM4a b, (R6) Ahd R[?4200)]A3[ I?;ﬁﬁe&ﬁtafter,

sent en atom , e esters
aDRREN LR TGt 8] FEFRADT RALASI 420 Rr(4R) 1AE Kéeul a
reRct Svélyal kvl svlipcdsysng 1 to 4 carbon atoms.

In the lactones (2) to be used in the present
invention, when R3; and R; described later are both a
hydrogen atom, R represents a substituted methylene
group or an optionally substituted polymethylene group
having 2 to 4 carbon atoms, and 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. 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 or
vinylene group.

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

optionally substituted amino group, -OR, group, -SRp

9
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[21].
2,2-dinmethyl-3-[(1, 3-di hydro-1, 3-di oxo- 2H soi ndol-2-y1l
) met hyl ] - cycl opr opanecar boxyl at es. [22].
Met hyl 2, 2-di methyl1-3-[(1, 3-di hydro-1, 3- 25
di oxo-211-1soi ndol-2-yl ) et hyl ] -cycl opr opanecar boxYl at
e. 2(;23]. Met hyl
IrPYR 93) PR 9P BY 1- 8P Ra3- Fohgddo R3X@iPPHesieaH: i e8rh
: e hY1)+< r ec
PR T YRS D AR AARPLO G fon gt GEPED
havianegntad dro wi 0| cbebiolnl wdtamed edarpldetrdidnybel gmoup having

The .st ' t f i | s of t
7 £857% G oR A eRbR AT {5V} nP el R PR Dby Eoi 2Ped
cabbdn laAPdmnesafRpxivia1%6ME $96€5] hakd nigrizdaso of 0 a8¥rébn

t he above-described fornulae (3a), (3b) and (3c) to
atgpgdude kR b ¥ o 9FOitP @ vdRYI Bc tacilds ¢Arbar atoms,

Ver G A fqr ( 4 4c.
L ETS SR TR, 3L 3P SRR S dlrphagron
havdpp & f{ac3Q ¢Orbegpedtamse] y, in sonme cases]. In the

| a nes (2) to, pe used in the present .invention, when
RBE%%EP fsde%%crilzggdaﬁé’tvéar' are Jg?ﬁaaﬂﬁ)}&g(?d’er?ta?%m R
in¢kpdesaentch bosihet httvigd bEiyh €netgmQUIF IoBiine atom,
. optionally substituted pol ynethyl ene group 15 having 2
ioding EQV%%na%?oﬁﬁ? afdfShen at | east one of R3 and R4

| SARoSYPHHd USHbvet R_k e @ 4 Qgﬁﬂoﬁﬁ%mhé%ing 1 to
represents an optionally substituted nethyl ene group

10 ppagkogptd ormes | yesapptiesutadd posyhethfuded giingar or
briAthBE S0 £ GR6RRR BTGg DO 10 carpon at
no-nutua]I -ad acegt ?Mgﬂgﬁgnet ylenecgfbﬁﬁg atoms
incdundei tautmelthy hegpoupnetettiyineggoonp mapropyl group,
iSsubstitluted by an_ é%% n ato an& gge r..two ethyl ene
SPBRRY L OHITE 1t PABCERE SOt YR ehBSgRotis may be
subghimplledd ¢ th&i AYkeng19rgrtgup Fuatvifg, 2 to 10 carbon
nonut ual | y- adj acent _.two net hyl ene groups constituting
ateRg 38G1319%eR hYEBNE §FOUE mift bRkt GEPMP -c driR%keRENY L
grdhp, 2B - PGS #1 0o BB, -G S PUPgr8LiBY, | &G A1 OF
vi nyl ene group.
group, 3-butenyl group and the like.

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

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

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

carbon atoms such as a benzyl group and the like,

10
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The substituent optionally substituted on the

above- descri bed net hyl ene group or pol ynet hyl ene group
30 having 2 to 4 carbon atons represents, for exanple,
a hal ogen atom cyano group, alkyl group having 1 to
10 carbon atons, al kenyl group having 2 to 10 carbon
atons, aryl group having 6 to 20 carbon atons,

aldpexpaiklyy suwmips uhediani 2o tgr AP, caPRanga®dhs -SSRBh as
resent each

roup or .. group, and R, Rb and R re _
@ HiebReRuRRERy ' S OB BRI BYHGI chF bBAFY IgduP.
g H0hdviaglQ ces bpg 8heBen altdefr KON ! agr gup havi ng
7 to 20 carbon atons, aral kyl group having 7 to 20 5

Lo bRY A6dAY 1 A%ovpaik¢l theodp krawi abkPlt gro@psatizoning
Lal kyl si avj 10 carbo

! Z%(gg? g%kglo%ra?uéprx ag{lﬁgpfgt\é ?%%a’%:go%rgflgm e&hy&r yl

guyrapp hapirogyd. tor@p cat bop ratpyds.gfxeppl €sref vt 1

above-descri bed hal ogen.atom 10 i ncl ude a chlorine
g%ﬁ%ﬁnaﬁgoﬁkﬁegéﬁﬁm FYbr PRERSHo AR ne P odlasdrlnn

atdke. sWeRNg st e mAhawer dgsetbbedinal Kdtle of PPS having 1
to 10 carbon atoms, exanples of unsubstituted |inear
or Hfamrhed afkRe §folpe mSRng@Howp iociudeomr dwihwsogen

[ L gr =P I
cth) ELRISCATBEIY] 1500, ST, 5 PERRbY cons
suphargt eanohceliy laldkenyp gnduphleavdiike 2 40ylOacavhen

rou et hen

o Bh P ASPANICSR 0 I SLOKRy SLRG Lo gioupy 1 BB
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
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 -COOR. include alkyl groups
having 1 to 10 carbon atoms such as a methyl group,
ethyl group, n-propyl group, isopropyl group and the
like, aralkyls having 7 to 20 carbon atoms such as a
benzyl group, and the like.

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

~CHz-, -(CHz)2-, -(CHz)3-, -(CHz2)s-, (CH;),C<,
(C1),C<, (F),C<, >CH(CO,C:Hs),
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20 group, 3-butenyl group and the |iKke. Exanpl es
of the aryl group having 6 to 20 carbon atons incl ude
a phenyl group, naphthyl group and the |ike. Exanples
of the optionally substituted am no group 25 include
an am no group, acetylam no group, benzoylam no group,
nmet hyl am no grou di net hyl -am no group, benzyl am no
/C;hgup,{Ia.t-bubé%§earbonylanino group,
enzyl oxycar bonyl am no group and the |ike. Exanples of
of ngb- ~=—\group include a hydrogen 30 atom
yl carbonylegroups having 1 to 10 carbon atons such
as an acetyl group and the |ike, aryl carbonyl groups
having 7 to 20 carbon atonms such as a benzoyl group
and the |jke, .aral kyl”groups having 7 to 20 carbon
atons suchhas-a benzyp~group and the |ike,
al’koxyal kylL-°groups haying 2 to 10 carbon atons such as
ra nﬁt*hoxyﬁet hy! group and the like, trialkylsilyl
groups having 3 to {0 cjarbon atoms such as a
trimethylsilyl group and the |ike, alkyl groups having
51 to 10 carbon atons such as a nethyl group, ethyl
grﬂmh@-gsﬁmﬁh_agf(%p, R SOPRODYR; 0%@D R &Fépbubyht
group and the |ike, ‘aryl groups having 6 to 20 carbon
eacat oimsdepehdestd yherdyydyegap, adem + fralegen BE&Mp| &syano
of Rb of .the. -SRI Lpgl e m
o ofiny | BRF BB 1 GRS Py Eae, Akl Wt B8 PRk Ao
10 da@oRcatyhsgr @yt icodalhe bubetidrut edr dblghydr @ss1p

having 7 to 20 carbon_ atons such as benzoyl .qr
haviie t RetPi kO AR 1> BT ps SRAITRR T o S0 CATBaR
aryAl OQfBoSHCRa®S ngy enzy| 20r edpband dttvmd | keptibnally

al koxyal kyl groups having 2 to 10 carbon atons SUChc88R
sules et ABRINBIHPIO FRIP andORReIFPRE,. iR IR yP* c
gréﬁéypgﬂaﬁﬁ'ng 3 LRa1R CREPRR R Stc NiAGeBendently a

r et hy

sitfyl "group and the |ike, al kyl groups having
hydrogen atom, alkylcarbonyl group having 2 to 10
carbon atoms, arylcarbonyl group having 7 to 20 carbon
atoms, aralkyl group having 7 to 20 carbon atoms,
alkoxyalkyl group having 2 to 10 carbon atoms,
trialkylsilyl group having 3 to 10 carbon atoms, alkyl
group having 1 to 10 carbon atoms or aryl group having
6 to 20 carbon atoms.

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

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

Examples of substituted linear or branched alkyl

groups having 1 to 10 carbon atoms include halogenated
12
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1 to 10 carbon atons such as a nethyl group, ethyl 20

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

group and the |ike, aryl groups having 6 to 20 carbon

atons such as a phenyl group, and the |ike. Exanples

of Rc of -COORc include al kyl groups having 1 to 10

carbon atons such as a nethyl group, 25 ethyl group,
alk¥bropyhpgr sweh iasHpr ophll oghomer hind gh@uphke ar al kyl s

. havi 2 on nzyl group,

dl%ﬁ%ﬁ?ﬁngﬁgé.%égﬂ&' t%&§ﬂ§&¥ﬁﬁ] ?? 6}{)structures
fluﬁr&hénnymdgnﬁugﬂeﬂﬁfgﬁompmdﬁhyimgfothMAng

formul ae, and the 30 lik %
trl%%ﬁaigmethméigqpup(%ﬁ§3f§e<lx&gb2%%are yl groups
sucHHL EFRRLatoky mé@%i%r%u‘li) o) m%@@&@@t@g&%&aug and

O\c 7 \/IT \MC0CH2G0/
the like optionally substltuted w1th a substituent such
as an acetyl group, benzoyl group, methyl group, benzyl
group, phenyl group, methoxymethyl group,
trimethylsilyl group and the like; aminoalkyl groups
such as an aminomethyl group, aminoethyl group and the
like optionally substituted with a substituent such as
an acetyl group, benzoyl group, methyl group, benzyl
group, phenyl group, tert-butoxycarbonyl group,
benzyloxycarbonyl group and the like;
hydroxycarbonylalkyl groups such as a
hydroxycarbonylmethyl group, hydroxycarbonylethyl group
and the like optionally substituted with a substituent
such as a methyl group, ethyl group, n-propyl group, i-
propyl group, benzyl group and the like; aralkyl groups
such as a phenylmethyl group, phenylethyl group and the
like optionally substituted with a substituent such as
a halogen atom, alkoxy group, -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 optionally substituted with a substituent such as
a methyl group, ethyl group, n-propyl group, isopropyl
group, benzyl group and the like.
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5In the fornmula (2), R3. R4, R5 and R6 represent each
i ndependently a hydrogen atom hal ogen atom cyano
group, optionally substituted al kyl group having 1 to
10 carbon atons, optionally substituted al kenyl group
having 2 to 10 carbon atons, optionally substituted 10
aryl group having 6 to 20 carbon atons, optionally

suﬁgﬂmpmﬁﬁjQﬁﬁtﬁﬁg@ﬁ@éona@RYgﬁ%@%titsﬁbdgﬁwﬂi(ﬂroup
\p% &: 0 %}Qﬁ‘&gﬁ a%%m%n%r&l grgs sﬁi ggrrou
ent rogen atom a ylca

nabhuhyg @ndnﬂjhmarbna amma;opmywmalmynymuytmnnﬁealwgth
20 carbon 15 atons ara roup Vi n to 20

7
a %‘é\t’ﬁ?ir’rté‘ted’i& SUFRoRFaPk e "h ?/‘f‘nga% & 1(916%‘?%on

hy@E8R%1 grlky!sit¥b gt hawango 3gteudl GAKBAN grou
atons, al kyl group havi ng 1 to 10 carbon atons or ary
ha@%@gplhémlﬁ;Qﬁf@OQOaéaﬂﬁon%ﬁxﬁmﬂrQEExBQMMﬁg(ﬁ Ehe20

ca ngeaq%(g Jgﬁi@ggoggﬂ atOWIlncIude a chlorine atom

rom ne | tori ne atom iodine atomand the like.
Anﬁngmpb,esatavaetmsoptﬂxedaamyl cmﬂié.tylsubetll tamtiecd afkyhp

. oyps having 1 to 10 arb X s of .25
1ndf Bs AR b o iRs s OBt Tohadne F Bk EE e G e Il g 1
subotiQueantbeuct 04% hACkuW@eva rptdyd, gbedRoval Roup,
group, n-propyl group, isopropyl group, n-butyl group
meﬁhﬁltﬁ§qqﬂe benzyl grouEXamﬂﬁﬁrQﬁt§ﬁ5§?Fﬁﬂﬂ¥}IQF&%@

0 V; 10 car bon
or %beR%3A ﬁ%?ﬁf¥¢%_ v3 959 %d&iﬂﬁw 1ikQ.

atoms i ogenate al'’kyl groups such as a
chEzappdelsy lofgrRumt diled| oPBaeghgtipgiogdude a hydrogen

i chlor | u y. 0
at%&flﬁég il Jﬁbﬁf gngglf% oroﬁgiLyﬁgg?gugiiy rgtoms
suthkes hmumweﬁykygrgnpuaadStnﬁﬁnfmea hygnaamnﬁdzm
group or hydrox eth I gFougeand t he I| e opti alhy
or GUBST PRI i 106 oo buBSF PR AL QIR o UEH aSh e B 2071
gr&afURN abamzoYil 1186 OUBra E'hylgng@w ' h®eDRY 79RQUR0

phenyl group, nethox nmet rou trimethylsilyl
ca@?eapaamw&rﬁthk%s anPﬁB&WRyHRﬁQﬁmﬁniot§GcH%&?

ethyl r t
a1@9%Hq R Iy S:Q{) tutéU%BQ bWo WPWPaAH8n Q%olnaskesuch as

optlon Wi th a substituent such as an
a m@éhykyymmhylkuwaoylagﬂompelﬁkal groapkydeddpl

roup he I gL Qu ut ar | _grqup,
o BRET PSIIER BorbT BPobATRS e aroygad 8
trhydthy;l&&ﬂbﬂnyﬁﬁkyl aghotthe dude asabkyl groups having

roxycar bonyl nmet hyl oup, hydr ar bon
1 { ouf G 4 Qb SPEEO AR 7 SURTE (oRa Rt by
grcStlllBSt htlp%tpy&ucglraﬁpa Hﬁbbﬂop@rlotgro@ hytegrtomtyl

- propyl oup, I propyl group, benzyl group and the
gr¢ppeangr$ |Lif@updryl groups having 6 to 20 carbon
atoms such as a phenyl group, and the like.

Examples of R, of the -SRy, 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

14



10

15

20

25

30

20 such as a phenyl net hyl group, phenyl ethyl group and
the like optionally substituted with a substituent
such as a hal ogen atom al koxy group, -OH group, nitro
group, cyano group, alkyl group having 1t o 4 carbon
atons, aryl group and the |ike. 25Further, exanples of
the optionally substituted al kenyl group having 2 to

grdQpeanhon @g 085 tonaloudea b kenyk ogicouRcthayd ng 2 to 7
carbon atons such as a vinyl %roup, et henyl group,

trimetdyer§A Lyt odpoue andpehs| Likeup 2 kbutEFgrPgr Baging

1 2Pyl rgs QU t oS 0. dwteoyl geeurangd-ddig, | ikfya
hydr oxycar bonyl al kenyl groups such as a
grppgr.oxygar dpyy| grieanpy| igappoprd ohleup ketapt + baalyly

bstitpted wth a substituent such.as th roup,
oI 1A ot "W Be G ottt S UPE BRI & diib, 2 befizgpon
atgmeup il ddeal pkenylB@rplges @hat kaeoptixnal |y
substituted aryl group having 6 _to 20 carbon atons
i nEFGI® e HrehyRe g? BupCORRphERFIL Ugo L Bl §FHeuPEke

ha9Rhigonaldy fabshirbdhed t¥ntd fusHbati %u%t}ﬁ}‘ﬁ:h%fléu ,
hal 6gen atom al koxy group, 5 hydroxyl group, hitr
ethvdugraymnor gpoapy laldadumyr olpohavpyd bro® aad bbhe

.atong, __ar g having 6 t rban.atons_and the
llF%Kg%ﬁgzﬁﬁ&eéggﬁpfhé%ﬁ%Q%ﬁgl%g ggbgﬁqﬁﬁ%x?EﬁW%osuCh
asgaobenzyl ugteoapi, nangr aies jkéeonal |y substituted with
a i substituent such_as an acetyl groug benzoyl

gr 5bp LSmRIRACTRBEG, thadzis LR+ t SRPIBGERHY Gr bony!
hy@kedmoratgnzyl oxycarbonyl group and the |ike. ‘
Exanpl es of R, of the -OR, group include a hydrogen

at 6 18 ppeemehie §hatpRshanhghd represeatbén at ons

hy&§o§wﬂ7&¥bﬁﬂlaCEty| group and the |ike, aryl carbony
groups having 7 to 20 carbon atons such as a benzoyl

gr Bepmpde st hef | the, aboalelye sypmwilpsd hdactgnest(@ )2Gnclude

n,.at-o suc S be |_gro and the like,

3 é E§§§§%%§$F%T%Ugggﬁg%%ﬂ;%?a%éloygarbon atons such as
ox @B isyraid (B y3ed hyttgnhoup oy, tdheokakecyloniogldkyd S0 jyvbnan -

roups having 3 to 10 carbon atons such as a
7-Op Frro B 4% Sy Dd - ama iy 43 /63 - 1t Ry hegadunds 4 ng
6, 8-88chl o3y DPNoRLBRBYSUGT 3831 20 [Béyh -greuR, & .

roup, n-propyl group, isopropyl group, tert-butyl 25
digiseﬁ%@dqxﬁbiwe,loéﬁy|l -Frlqgrsamadirage6 6o 20 car bon

etﬁBQ?&é?ﬂthﬁL§LQQ§BXEyQﬁ%H%.fﬂ@]ﬁggahL5ane, 1-
phenyl-3-oxabicyclo[3.1.0lhexan-2-one, 4-
oxatricyclo[5.2.1.0%2'%]deca-3-one, 4-
oxatricyclo[5.2.2.0% % Jundeca-3-one, 8-
oxabicyclof4.3.0]lnonan-3-en-7-one, 4-
oxatricyclo[5.2.1.0% ¢ ldeca-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[3.3.0Joctan-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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Exanpl es of Rb of the -SRI, group include a hydrogen
atom al kyl carbonyl groups having 2 to 10 carbon atons
such as an acetyl group and the |ike, aryl carbonyl 30
groups having 7 to 20 carbon atons such as a benzoyl
group and the Iike, aral kyl groups having 7 to 20
carbon atons such as a benzyl group and the |iKke,
likekoxyal kyl groups having 2 to 10 carbon atons such as

2 FRBSRT o B MR AN LL P el 0 STk

car on as &

examhpet, h)é}&li:l)(ésgtz@dp b@ndcﬁm | m&ehodskylowgroppshbayizeg
1 to 10 carbon atons such as a nethyl group, ethyl

oY gp&hsT MRPYF - group, isopropyl group, tert-butyl 5

gr eHP tdiad digp | AKen@r x-laxq;rd%gpﬁleaxbaa& e )20 p@woar
atons such as a phenyl group,” and the |ike. Exanpl es

(40) Remofbe GOTReined.udeomldsampieoupdyhardartingoimpdes
rb t ons ch a et hyl group,
n?pr %ﬁ grouEH |S%%Fbpycag¥%%% gﬁd the 10 li ke,
armhuﬁlnyanmsohauangbé1nnﬁ£h@arbom amﬁﬂhénﬂﬂsasya in
benzyl and the Ii ref.erabl e th@

2 POLRADtE Hha, ERERhOE 1A RASEBRY - A BF CPRTEAE

outhdly A6 ag ROcrhep@tetly aidStA¥dpeeeR OB E a base in
Exanpl es of the above-described | actones(2) include

a goawalitcycl o[ 3. 2. 0] hept an- 2-one, 3-

oxahi I ] ,
8- gga%%%??%ﬁfi % ?Bgnan 6%% (3¢), Brv Bas Asy A
As 6, Bsdi met,hyAs 3- Bxabndy @l e[ I epid bertineachne,nddpendently
6 di chl orp-3-0 icyclo[3.1.0 exan. 2- ane,
2 ByfrGiad B O3 BRteaes FEMe dntsoogrotp, S1R71 group
haehhgxmcatr&omy&asbanabut@y@ 0[31]1eﬁﬂzme)g&rb-lﬁr Qnevidg 2 to 4
pheny1l- 3- oxab|c¥clo [ 3. ] hexan- 2- on
cagRapr xR Hf 5°B! 1092‘161Yde%bp%tbﬁ‘éte&1 anyl group having
6 2¥ablo QLEHOIR- Atém2' Qlptudstar By088bs#ituted acyl group

oxabi cycl o 4. 3. 0] nonan- 3-en- 7- one, 4-
hagsiagr |2cyfc¢ of 5earbop? agjoisc.a- BT enOBaogEoup.. Here, Ra

e TS Soa R B P e S M g ol the
im%dph&ﬂﬂbﬁ,,ﬁs7 A;, A; and As may be connected to form
a cyclic structure, and likewise in the imides (3c), A,
and A;, may be connected to form a cyclic structure.

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

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

Examples of the alkenyl group having 2 to 4 carbon
atoms include a vinyl group, ethenyl group, l-propenyl
group, 2-propenyl group, l-butenyl group, 2-butenyl
group, 3-butenyl group and the 1like.

Examples of the optionally substituted aryl group
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30 trioxabicycl o[ 3.3.0]octan-6-one, 3,3-dinethyl-2,7-

di oxabi cycl o[ 3. 3. 0] oct an- 6- one, 4, 10-

di oxatricycl o[ 5.2. 1. 02" 6] deca- 3-one, 4, 10-

di oxatricycl o[ 5. 2. 1. 026] deca- 8-en-3-one and the I|i ke,

and optically active bodies of these conpounds and the

Iike. The above-described | actones (2) may be,
havdngexéarfst €20 synrh@@i pédmg/ kmohndgeh@denpk group,

|zed b t .

o BB S b F L 0p PO PIE &y g waen
a fsﬁbs@ﬁamﬂret; @uchea@t |angaamgles a8a)n, (@BWoxy ¢Bohpand
|.act ones(2). This reaction can be carried out, if

hYﬂEBé&%ﬂ%FOVH aP 6P MEO UG FYURPRe@E GUP ndt R ] group

ha®aRgPa Gy ré e@aégoautat%gn xaﬁglmhklaufbea{amg Nethg 14
presence of a base in a solvent. the 1 m des

catBap, ABS oaln(is@)le Aliker2 A3, A4, A5 A6 A7, Ag, Ag

anng% 1T%Pr?§e€ %Ql&%%ﬁ dﬁ&ﬁk%&% ?%H% K3 la§9

hal"0ge om n| roup, a ar
hatGiagr tmrtcatormarabhela}tlongsr oi.rpchadengnZ daety agboup ,

at ons, tlonaII sulbstituted ar ou aving 6 to
oh S 2ERAY bt SRR UBop PG5 SHBETPy ER a1 BR R
thBaviikg 2 to 4 carbon atons, or -0OR, group. Here, R

represents the sane neanln% as described above. In the

20ERgpde g 30 | ths, RAGOLAEhENG Oy BB W tRRhBELed to
d
hy%%%?e% C&’f%rhCA%Uc#g@ébe C%e%gg%smﬁﬁéﬂez 'f'b £8

Ag and’ to formwa cyclic
casbpmctaj:rcens Esnaqpl es afn tdwe twl ogeruat emd rdleideike,

SRR L heo S8RPRe PAGIpl bt 1 2Pna sl Bl Fuch as
a bammmyxlgﬁb@pcahhomhe_11ke, 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
groups having 3 to 10 carbon atoms such as a
trimethylsilyl group and the like, alkyl groups having
1l 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 (3c) include phthalimide, 4,5-dichlorophthalimide,
4-nitrophthalimide, succinic imide, 3-acetyloxy-2,5-
pyrrolidinedione, 3,3,4,4-tetramethyl-2,5-
pyrrolidinedione, 4-cyclohexene-1l,2-dicarboxylic imide,
hexahydrophthalimide, 3,4,5,6-tetrahydrophthalimide,

maleic imide, 2,3-dimethylmaleic imide, and sodium
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atons include a nethyl group, ethyl group, n-propyl

group, isopropyl group, n-butyl group, cycl ohexyl

group and the like. 30Exanples of the al kenyl group
having 2 to 4 carbon atons include a vinyl group,

et henyl group, 1-propenyl group, 2-propenyl group,

1- butenyl group, 2-butenyl group, 3-hutenyl oup and
SaltﬁeQWQ«POQQ%ﬁﬁP@SS@ﬂﬁ%ﬂ?fﬁﬁ?%ﬁﬁlPV%ﬂﬁ%tl?%% g Sry
1ix8roup having 6 to 20 carbon atoms include a phenyl

group, naphthyl group and the Iike optional

sQlfis ttihteu tiowt de $ h(aas)ubs(tztzueqw é8eh aghe rﬂeﬂl—‘e@@ﬁ 488

al ko hydr ox r-ou nit a
aregpsrre T gt SAHTTRYTiofs BRsHh gl 88atan
andgb%ﬂ%dﬁﬂﬁfwe6pb@abéﬂﬁﬂ*ﬁﬁbam0ﬁa @méﬂdmﬁblkeused and

Exanpl es of the optiagnally substltuted ac g
phthaiimde tRoBas§LHEN 1& RAT FhERtaE 1dn Pd‘cee‘%?ﬁ é? gupsed-
35%19%@%0\%911% %\éalaoaév@reeecramllﬁ@aa asd),
Exanples of the R of the -OR,_ group
(3b|)n©|md(93ca)bhyslr vgealdtyorin atke| e“afllg@n)ﬂf ng%pEOhévF‘ﬁéeZ
on 0 su n h
ratﬁokePEﬁ ?E%P%gngfté?g€6§§%§vfﬁ%§ pgg{ é@%ﬁkaﬁgwghe
1ac$uﬁnuas%iﬁ a benzoyl group and the Ilike, aralkyl
roups having 7_to 2Q_carbo nms _such as a b

Bl P Ee | ARE Ak SF B St B SR ni S Ph b1 6T
thec%f&%@i&gsfé%ﬁl%s @ et hoxymet hyl group and the

like, trialkylsilyl groups having 3 to 10 carbon atons

such as a 20 trimethylsilyl group and the |ike, alkyl
groyps having 1 to 10 carbon atonms such as a nethyl
gméup, et hyl group, n-propyl group, isopropyl group

;grt bgtyl group and the |ike, aryl groups having 6 to

car bo su ppe grQ hheyl iake.
(w@ﬁﬁﬁ%?he ggggB63%% {% E%%h)l w%%iﬁ%%ents an

hydrogen atom or alkyl group having 1 to 5 carbon

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

is preferably used as the reaction solvent.

It is more preferable that B3 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 1like.
The amide solvent (6) includes, particularly
preferably, N,N-dimethylacetamide.

The use amount of the above-described amide solvent
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al kali nmetal atom such as sodi um potassium and the
i ke, or a hydrogen atom Exanpl es of the
above-described imdes (3a), (3b) or (30) include
pht hal i m de, 4, 5-dichl orophthalimde, 30
4-ni trophthal i mde, succinic imde, 3-acetyloxy-2, 5-
yrrolidinedione, 3,3,4,4-tetranethyl-2, 5-
(GSyiﬁoM&ﬂak%ﬁoh@,thecy@nﬂﬂnaﬁmolﬁztéiéﬂﬂﬂﬁqaht ratio,
I Bl a rpph | j. i . .
ol B o P oA et g Ehe TemmARst to the
la@tdndisngt2yl mal ei ¢ i m de, and sodium salts and
potassium salts of these imdes, and the like. o

t e AedediCih)to (8B aPovH)detfeiPRgamide,)safwent
(6 P! ehesdlveniseth aBRERR! itY dene PREBBLE Bind@a3Pd] 141, Spand

pht hal i m de potassium are nore preferably used, and
useft Kalgielhde pot assi umis particularly preferably used.

Th S of t abqQve- descy i Lm.des .(3a), ...
(3§?Ho?e?gg¥'ﬂé %%ugﬁﬁyggﬁﬁ1%% %%ngggg%egléﬁquﬁgﬁ%Tﬁlng
anyabfoimjrdefer@bdy, limad2sm(3b )y adha@ Wntildesegmae), to
1 tpe 10l act ones (2%. In the above-descr.i bed step
aGonR oA e U vERL REFCSRETH | i RELAGT ALY Ry (o)
thémhen e neddls Sdely B2neapieseninearixtadenendgat oy @l s
hydr ogen atom or al kyl group having 1 to 5 carbon

charghpg BF rdin cakevs -defrdidph Bavmraiekyjialgrempounds
ay|] t r r 1 ha
O b A P PR LT Ty PEYL L ALBKR A0 ndfe
ar¢ onengioped.c By uekample 2@ imephedeinbivhivdechrgs dhe
e ion.solvent.. . ..t is re preferable t 3
tng AERVET AR Atlaa 1w as’s: T W SPEOR BBoe i G yrre
mixgdyupahayvilag toies 29) carkodmaipyesd fxe6pkas somiure

ove-descri bed am de sol vent (6) 25 include
WhiN & BEAECLRD f cﬁ%rﬁﬁ%?rl\l-"'ﬁé:thrﬂf{sdcet ami de,

N, Wdle euhy hacetan feae N, Nsdiymetdsd propi paayi dg, 4

N, Ndi met hyl but yl am de, N, N-di net hyl acr Yl am de,
hydregeRy atem.n\g reasdi ﬁeﬁepem?eien% to- phpeei doveles and
redWELRY! caprol actam 1-nethyl-2-pyridone and the |ike.

Examples of the base in this case include alkali
metal carbonates such as sodium carbonate, potassium
carbonate, cesium carbonate and the like, alkali metal
bicarbonates such as sodium hydrogen carbonate,
potassium hydrogen carbonate and the like, alkali metal
hydrides such as sodium hydride, potassium hydride and
the like, 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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30 The am de solvent (6) includes, particularly

preferably, N, N-di nethyl acetam de. The use anount of

t he above-descri bed am de solvent (6) is usually in

the range of 0.5 to 50 weight ratio, preferably 1 to

10 weight ratio with respect to the |actones (2).

In addition to the above-descri bed am de sol vent 5
lacgpnes s} Vendyi hectddded olnhe pesetivdnigmycanpesied of a

ed t e ion in the step Ais

bags’ %néig%[@%d?n %"%5’1*3}1‘5 083 o s (3a), imdes (3b)

an@hienreesc { B3en , teaptearaas(2y , iantdhef stegedsat y, uanally

am de sol vent 6%@ 10 then, if necessary, heating the

reer

inpitheyr@n gmeo tof IHRICi REDE ST ABLED & Pe-tdes29 9 Hed
ra t er S hS NQL . part| ar |
o PR SEETRUPER A BB S T AR ] 4 5T )
orméttledd are wircfluaryl .of t he above-descri bed i m des and
an i de solveni(6) are 15 m xed, ,and | actones(2) are
crahbea P Aok Bl b R HARR Ag iR Stee . Cthe
ab8bbhadscribed VBaRbMxHyL idhead1a8eSn( IR icH IP) i 8T ah3C)
is_a hydrogen atom a base may be added to these
alkgildesiedintl rea¥t bg. u?@éwmfbl%%eféf arfe ipasd ¢ nstapPsB, or

th&as@aaldife; ahkakl oFRIAIN ST PONALES s $0899%8Mnce

I
car bonat e, potassium carbonate, cesium afﬁona e an
subliecltidde, t @l katrystedll ivaardonapesasiom astsotsabnte
ydraogen carbonate, potassi um hydrogen carbonate and
th%hgeﬁgkéf"bﬂ%ﬁ?au tal 25 hydrides such as sodi um
hydfitde, quaipbst Uonhydr itde arshdéteohi ka, talkadtepesal 5
such as netal sodium, nmetal potassium and the Iike.

PoSha tEe@ thfftnt OBP Tk PR RAL PeleSeFrhed b’é‘s‘é fer
redsvahlgy ilMbAden{8nae t@fr ik Bs tandOtAB! €1k OExamples of
e

preferably 1 to 5 nole ratio with respect 30 to th
thehabev seetbedi gest -treaymerheopea@tiinn cinghede an

ovSkSh by, 180 SATELEL AN JAUSEI0acs) RSd e ulhcas
ingugamitc (Bltbefand ade dgHectamegperation 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 aqueous 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 agqueous 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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(2), or a mxture of the above-described im des and

| actones (2) may be added into a solution conposed of

a base and an ami de solvent (6). The reaction

tenperature in the step Ais usually in the range of

50 to 300C, preferably 80 to 200C. 5Thus, the

correspondent carboxylic acids (4a), (4b) or (4c) are
sepahitedfrom waAferrirohpet pdddfatie REGEPCHETUAR t he

step, A, ,1he _above-de | be r ' dS 0N j
Soﬁﬁ?é?%n(%ﬁ§gqeﬁmee é%%é’bgﬁ§;§¥%%§é%e§ﬁgrzﬁﬁw%quﬁ'
arcitepi B. solvEd the( teheshon kiyduwint: obtenoaet Liom obleen st e,

A may be once subjected_to 3 c&g taIIizition

ac

digdpPeRBePenzens it atie  hake Hroagugents (mefhyl

t e 1GONPL €4 1 08 t¥fe it he) 1221 hBRNLR YN M EPakd Bhe like),
post-tTteat nent operation may be carried out for 15

hahqgﬁwihgdiNMQynﬂarbmme$PéN§m%ﬁj&¢ﬁpm1R€9mE%&ﬁﬂ%5 of
. e above-descrj -tre i ONyl e
dl%ﬁ?%ﬁ%?éﬁ?&ﬁ’féﬁgﬁgfgggkﬁhs g%ﬁ§g§§§g$§ﬁ%%ferfgﬁgﬂguch

solagen 9r gabithiyslald shyphdk & henki, kee @y bpesabudy li rkethireéd

wat er and an [ | t b f t
s Ll Lo DR AR LRI Yy

acdteiit & 3l baRe1US dWt #Fe aghd, thieern ilan) AqaraUSol ERFtH S
renmoved, for the purpose of obtaining free carboxylic
Thegse dsobvepiis MW elcdeeipdd adbssdire aéi dyo g more.

otel QRE' &k ¥ %énoeg%&icc d aeEnebEabReG Y I 25

t he operation for renpoving an aqueous |ayer, the
frabovatdesdisi hexhdlke tar bbeykiangeie hapobdOdnsweight

o oL SR 4 L0 g L ARSI e oo
ladtdnes(4R) .or

Examples of the acid to be used in the post-
treatment operation include inorganic acids (hydrogen
chloride, hydrogen bromide, sulfuric acid, phosphoric
acid and the like) and organic acids (acetic acid,
citric acid, methanesulfonic acid and the like). The
use amount of these acids is, when M in the imides used
in the reaction is an alkali metal atom, usually in the
range of 0.5 to 3 mole ratio, preferably 1 to 2 mole
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.

R, Rs3, Ry, Rs, R¢, A1, Az, Az, Ay, As, Ag, A7, As,
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30 (4c) may be, while maintaining the solution state,
used in the subsequently step B. They may al so be
purified by a nethod such as col unm chronmat ography,
re-crystallization and the |ike. Exanples of the
above-descri bed organic solvent separable fromwater
i ncl ude aliphatic hydrocarbon sol vents (hexane,
Ashephanen& | bhexhee cambaelickeridasr dnet) ¢ 66bVentrs
(4 t.ol_uene x%#egg, nonochlorobgnzene,igiCQ£or benﬁeneR
Ad THRE G R8T, LBBnEA SO INRM E PR PRy TS tor tBbut §r - Rs
an@t Rgr ,aelE Zn da nehhexyetitaitoRad (khe anidke,,, ha] pgrpat ad ,
hydr ocar bon sol vents (di chl oronet hane, dichl oroet hane,
AschPer-oButanks anflo t hd1bj B3 N eidhénsd vent'dq Erhges
(3g5hyu OfE. ( ghyl i sobutyl ketone and the Ilike),
ester solvents (nethyl acetate, ethyl 10 acetate,
buEpamaclet sat @f ahbet hboviekajesenilbed ftentboxyihegeacids
sqQl vent.s, nma sed in. .admn x e of. .t wo. or e.. .
(a3 T ot 160 e it ot Cor aa e RSB e e
2HWals@®ir do Lspal Ly me hiyli€] dyedipebat ahelcarddk yei ghbcid, 2-
ratio, preferably 2 to 20 meight ratio with respect to

[ (3583z83dhedre 2} ; 3~ dioxerAH L8O bPAPHe 2aci d to be used

ylie elty PAST L1 686 AR AL LR FE X PR1 ENGlUEE 1N0f ORNG CaRGlydS-o-
hydr ogen chl ori de, hydrogen brom de, sulfuric acid,
1,gh@sisrri 2H atbdinde - 13 keg thrd levgadsihe e egarboxylic
.acet, ' Cint Il [ anesul fonic_acid and
act(l ﬁé Ijl %e%igﬁgﬁgéé% (ﬁln'?:’c B?ilfﬂg%g gdi%gs({ll%&ngn Min
isbAadal desy Lmdthyltiy alegetopanesaabodKale aetldl, 2, 2-

ashIRnAnf 5t LY, S g RGNS 5 ofohot Bep R fud
y13hlealny NRé p& 1 8p 28 aeya M by L iict Beiid)i des2 Usee1u8rbha -

reaction is a hydrogen atom it is_usually in the
[(Fadgdl Gy dro-1o339dore v2t1bSoprEPdrably 1 to 2 nol e

ylgﬁa*eit%}’! f&yEespeehah ddth degeibsadialhe -

ost-treatnment 1s carried out at a tenperature 30 at
ethpixgle arprnnat 8yl (dr.Sustihy dhe- Abdvdigewrritbels ithded -2-

SRR B2 DU Srr TUE LETRET S 3. lvao-
1, prdfiersadd 3H 10sban80C ~#herl ¢ ehyddedi-st s.
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]-bicyclof[2.2,2]octane-2-carboxylic acid, 6-
[(1,3-dihydro-1,3-dioxo-2H-isoindol-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-dioxo-2H-
isoindol-2-yl)methyl]-bicyclo[2.2.2]oct-5-ene-2-
carboxylic acid, 5-{(1,3-dihydro-1,3-dioxo-2H-isoindol-
2-yl)methyl]-2,2-dimethyl-1,3-dioxolan-4~-carboxylic
acid, 5-[{(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
yl)methyl]-2-phenyl-1,3-dioxolan-4-carboxylic acid, 2-
[(1,3-dihydro-1,3-diox0-2H-isoindol-2-yl)methyl]-5,5-
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11, R3, R4, R5, R6 Al A2, A3, A A5 A6 A7, A8,
A9, Al0 and Min the carboxylic acids (4a), (4b) or
(4c) represent the same neanings as for R R3, R4, R5
and R6 defined in the lactones(2) and A, A2, A3/ A4,
A5, A6, A7, Aft, A9. A10 and Mdefined in the imdes
5(3a), (3h) or (3c). Exanpl es of the

dinabidvel d et riabhed oaf oay F Be cacitdsx ¥Uiag , a¢dB) Gr [((4c)3 -

.includ . . .
A1Brrq- §., dridne 25 4 84BN GrHAS B2Y LY idrhyl | cycl o
oxé&&@%@@@ﬁbo&yﬁIhéﬁ%gnezz carbOﬁfllc acid, 3-[(1,3-
di hydro-1 di oxo- 2H | soi ndol-2- 10

dll’W‘}mt hy B &jicizspedi ahae ARESy12 & bpeithy 1] -7-
oxdfizh e TodaHlr o s £16X8n2tal Sliiaky 214! ARV oyl ©

ecar boxyl
dlﬁbﬁhﬂlnBPmy545{dﬂgBldrhydrd«ﬁxhxﬂmmelzmrgopmmxBEﬁyI

LsRap br o 5 SRl ToRPOoE FoRm it RO Eb R Pis R 2-

dlrﬁ’é’&lﬁf?lhw Jrquc)! :O-IQI £6abb@uytic- B3 0a1 8x 3~ -l r@o -
3-di hydro-1 | 0X0- 2H- | soi_ ndol- 2-

2- xﬂr)mthyﬂ]l@wammﬁeeaaﬁ@mylé%ﬁﬁld2 2,2-dimethyl-
3. F(@ YGah 3-[(1, 3-di hydro- 1, 3-di oxo-2Hi soi ndol-2
?nethy cyclopropanecarboxyllc acid,

pyér@L1¢3ndﬂhymﬂhyQDcyclopropanecarboxyllc acid, 2,2-

dl"b%éﬁ?/’hoécllgpro%gé Loy 26?5xy|’|)sg%téfc O‘J 1

pyﬁtéiid3n@ﬂﬁmﬂﬂhﬁl3cyclopropanecarboxyllc acid, 2,2-

asdl Q93 20 10 1ok 2 YLL ISl £ ] 8] 2,8 3L hept ane- 2

pyé&&iid@ %ﬁwﬂgﬁhﬂlﬁc E2¥prdpdnrtidzyiic acid, 2,2-

- bi cycl o] 2. 2. 2] oct ane- 2- car boxyl i c aC|d

dlr@etlzzftcis—:{ cﬁafw‘blr'b 123t gtEREYIRq vhi hrdiozoyRHret hyl | -

-3 d
Lo GRS PO B s it 22,

dimméhileaﬁﬂd@ﬂxahyﬁrd 1 3-dioxo-2H-isoindol-2-

vyl grfx%[:%yg ]ﬂly J?or%or é‘%%n%lcg)égoxgylgioé é):l:'.l'd 2- ¥| bmag.mélt]h'ﬁ £y-

oxy i'c acld,
[(45 {5(%,,3 djettyfmoydra i, exdlz&dmm&gb).mt-hyl] -2, 2-
i meth - di oxol an-4-carbqoxylic a
YlB‘“FF&"Y ]d%YfﬁPo‘f%r‘iP%nﬁPB%B° %11§o|"‘h% 22 2-dimethyl-3-

[(yljnaﬁmﬁg -1 heryd1 123- di oxol an- 4- carboxylic acid, 2-
di hydro-1, 3-di oxo- 2H i soi ndol- 2- yI)nEthyI] 5,5-

Ylgpﬁﬁhwwlqm#@w@nepaﬁmw&r%m% agr d - d3Methysk - 3-
(£l BYgng; rﬁ]f“f”l( h&tbkamz@xd%&a'i) gt hy11-7-

oxablcyc tane- 2- carboxylic acid, 3-[(1, 3-
Ylﬁnhynwdlby&bwa@pamecsvmmm ydg i@t hghLte- of alkali

me P47 STl %A PER! - BoRAT AR AXVERE 35kY o% %ne
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-[ (5, 6-di chl oro-1, 3-di hydro-1, 3-di oxo- 2Hi so
ndol- 2-yl ) net hyl ] cycl opropanecar boxylic acid, 2,2-
di met hyl- 3-[ (1, 3-di hydro-5-nitro-1, 3-di oxo-2H i soi ndo
2-yl) et hyl ] cycl opr opanecar boxylic acid, 2,2-dinethyl-
103-[ (2, 5-di oxo- 1-
pyrrolidinyl)nmethyl]cycl opropanecarboxylic acid, 2,2-
us%ﬁn€@h91egﬂﬂgi%ﬁxﬂélgR?-E?@ﬁﬁ%ﬁ&%ﬂQ agent include
i dien o] xylic acid, 2,2-
L g Y e 2 B2 oxo- 1+ 15
pyR¢ eDHdI nyl § it hyl ] cycl opr opanecar boxylic acid, 2, 2-
dimet hyl-3-[(3a, 4,7, 7a-tetrahydro-1, 3-dj - 2Hi.sqi nd
(i) CRay A4 DB ahBe Ay 190 o | haYgng 1 A SPe
carbo®t BYdmd- [ ety dr grdup- tisdxin@He | 861 Bdotazbon atoms
yI)neth{I]cycIopropanecarboxylic acid, 2,2-dinethyl-3-
or 234k Ble grous Maire- 1, 30di2k FFRPRoPHABE-2-
cy r [ i d, (2r254di 1- 3-
[h%,%elgggg%%_ %%é’f%ﬁ?%? Rexwi s 8, () 219 eIy
casdg et hyl ] cycl opr opanecar boxylic acid, 2,2-dinmethyl-3-

(4,5-dinethyl-1 3-diLoxo- rol-2- 2
anél?%@Pﬂygﬁfyahﬁﬁ%ﬁ%%eggr%gg%qﬁfékf%? ggl?sﬁﬁdgﬁiﬁﬁi
grd®h abs auehaslsody ynwipat asiaimgen abenl,i kadofthde

above- exenplified conpound, anpd opticajlggacti

likRdi B¢ hePEBPURNF tHREFTRED PRe SUDSSH lgnsggp Bof
hy&S6£4hf g&!&w hse caf BexBhisC (30 api®ls 44Rh1ogeh) aXor 4C)

obtained in‘the step A to obtain the correspondent
ingbudesheflogendtndupdkyds) havsing of 1Sc} O] RéFHfardeoms.,

haf?gég%gg'tghe%yl?@?r?igrﬁa(r??.ﬁé's]z( % ?(?1 &éﬂ)on atonms,

ective some cas e step B, a genera
habsgenatgidn@metiwls chaviag Usdh 2hdcaxbapl @t oofs tdmd
thesi[ﬁ%ifying agent include al cohols of the follow ng
§ortiPa (7) R7-0H(7) (wherein, R7 represents an al kyl
grexampavisn@ £l 0 0 bhearbhewohailns(7pl keoyhder alkyl
havingéZ to 10 carbon atons or aral group having 7

k
grewpsohayimsh atttsly FREPOMALUPS %%BPe@Faf“ed“eatsh
gr&h ok sy g SuSONR-p2899l1L group, isopropyl group, n-

butyl group, isobutyl group, sec-butyl group, tert-
butyl group and the like, alkenyl groups having 2 to 10
carbon atoms such as an allyl group, 3-butenyl group
and the like, aralkyl groups having 7 to 20 carbon
atoms such as a benzyl group, and the like. The

aralkyl group having 7 to 20 carbon atoms optionally

-has a substituent.

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

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

of the alcohols (7) is usually in the range of 1 to 50
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and conpounds obtai ned by substitution of a hydroxyl
10 group of alcohols (7) with a halogen atom and the
i ke. The conmpounds obtai ned by substitution of a
hydr oxyl group of alcohols (7) with a hal ogen atom

i ncl ude hal ogenated al kyls having 1 to 10 carbon
tons, hal ogenated al kenyls having 2 to 10 carbon

a ) - < |
Weé?ﬁﬁs?@ﬂ%QnﬂQ@%ﬁﬁ?é@lgi&I&ﬁslgaVFﬁghFt%?@%PC%FEBn
re8b8B% 200 ddenbkkei cEsRILS(£4) ,R76I4@>)t R al gohol s (7)

i nclude al kyl groups having 1 to 10 carbon atons such

asla tBehy@tem oRip, 16t hplcegsaRy, . ntheopylcagr dup,used

' r.ORYI ' «N22Q but.yi , wLsQbut rou
or AR R sfen? B AV S v R R P Rurgme
(hgraups hapitene, t oyt ob@xznre adodsthech idke an atbyhtic

roup, 3-buten¥I ?rozp and the |ike, aral kyl groups
hy&ﬁVFﬁﬁb?W(§9&)%ﬁ Bo t&&ﬂﬁ?%vdﬁyﬁ§n§'benzyl group
moRbEhtibedudifzed8e d2cAndtobetEONE BAM e’ 1k&LP, ether
carbon atons optionally has a substituent.

so kxanpsed teft naey dsefuaraasc majdy bl tens-dutp)l jeichede
- - ethanc . - | ,-:1-_ but anol ,
L §EREBAAhe S Pkt Rt gn g RAPRAY 5 e P!

hapogpandled dtdtoaacdbal sdlerayts al dbbblloromethane,

. t hoxybenzyl oho nd the |ike. . The

a1 BT RO RAH e PRERERBIE PR Th BReLEedondlr ERe! y
amiSet Bo1vead | 08) S@b¥antin the Uste @NRUNLNA dHE 1ike.

al cohols (7) is usually in the range of 1 to 50
Thijgi gRoardG cobyertr BBy P2 1 MIXTRFgheLr &M oF thore
cohSSARGL .t 0 carboxylic acids (4a), (4b) or (4c). In the

step B, if necessary, there can be used organic

soiyampdesu@f athel mphhoidc oify drvver bbyingl vamtbo§rlic

X ~ hep e,..cyclqh e like), .ar i C

acf 88 TA%) o 4l Vor LibToriane Ylpdhgrs' 19 AHATheCa
delpdoaltiogo kenrdemws atiohl aedteny eneiagdanhhediikedatalyst,

aneégiﬁ 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 1like,
organic acids such as p-toluenesulfonic acid, camphor-
10-sulfonic acid and the like, acidic ion exchange
resins such as Amberlite, Amberlyst, and the like.

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

Examples of the chlorinating agent to be used in

the above-described acid chloride method include
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solvents (tetrahydrofuran, nethyl tert-butyl ether,
1, 4-di oxane, 1, 2-di nethoxyethane and the like), 10
hal ogenat ed hydr ocarbon sol vents (dichl oronet hane,
di chl or oet hane, chl orobutane and the like), or the
am de solvent (6) used in the step A and the like.
Thi s organi c sol vent ngg be a m xture of two or nore

thd@pbhingRlorsdeanmaspRorue Fetiedl of 1@t ephpyipiprus
j ci , . | ng.glcohols (7)

p% néﬁﬁg%$gsgghy§%§§$ﬁ% %%%géﬁggt%%%Qééﬁﬁoglggrng an
acilthe alelhydtratamgaciahddm oat dennetdeadtt usé Ngeaused in

chl qrinating agent dehydrati ng condensati on net hod
e A e S aP IBA o Edtakiba Rordran cian meod
inailyal ¢ dei spEhet eusi Nk o @k kith aeh| or acekpoengt ez -and

.the like. Exanples of the acid catalyst to be used in
dimedhpleiyeB¥rrwdy detgaF e ladndsiedamndt the Hékieod

| NG44, 10T 031 63T LIt A oNYd c ofj de -
hydrogen]gg broniég, sulturrc aciﬁ, phosphori ¢ acﬁgove
deged ithed | aked enpydimideinstBadh iasipded uetiegil f oni c
ha% C hor 10- sul f oni ¢ Clg and the like, acidic ion
ondBroc SRS d TrorhrulotPr PRec hanaSa . ARankben
likeke. The anount of the acid catalyst to be used in
th% 30 above-descri bed dehydrating condensation nethod
i sTHEUATS FROPRE Pandd OB OTIR tingkiafN F ak P oPwi e d
inl @3ReWci® SRIBOAME MG s, (4R abfRlarit{Ag) -
Exanpl es of the chlorinating agent to be used in the
COppeRSatcent | pgeanicite e orsei@ nt hbe idGediydeatingi onyl
cofillb@ld "orPgl{?éPH%“ oid 1G{U 044 81 E&hs Tefy
pent achl ori de, oxal%l ch orl%e gnde ci'e |ﬁ&£%°nate to be
used in the acid anhydride method is usually in the
range of 0.8 to 10 mole ratio, preferably 1 to 5 mole
ratio with respect to carboxylic acids (4a), (4b) or
(4c).

When the esterifying reaction of carboxylic acids
(4a), (4b) or (4c) is carried out using a halogenated
alkyl obtained by substituting a hydroxyl group of
alcohols (7) with a halogen atom, or correspondent
halogenated alkenyl or halogenated aralkyl, it is
preferable that the reaction is carried out in the
Presence of an organic solvent and a base. When the
carboxylic acids (4a), (4b) or (4c) obtained in the
step A are an alkali metal salt, the base described
above 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, 1l-bromo-2-
methylpropane, 2-bromo-2-methylpropane, allyl bromide,

benzyl bromide and p-methoxybenzyl bromide, compounds
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The dehydrating condensation agent to be used in the

above- descri bed dehydrati ng condensati on nethod 5

i ncl udes di cycl ohexyl carbodii m de, 1-ethyl-3-(3-

di met hyl am nopyrrol yl)-carbodiimde and the I|ike.

The al kyl chl orocarbonate to be used in the

above-descri bed acid anhydride nethod includes ethyl
ObLAIRHE AP hoREPE L Ltk UbyPE chl BESEA oAt ¥ akl the

abbWd keremp1ir1Be YmADLRL 9f thhe Qﬂl%fiaﬁ&i R9o/98Y
to b , the

e used in the aci'd chloride nethod
ioddmedraitomg aodAddémsatliidre agent to be used in the

de rat j ndensatipon nmethod and_t.he al kyl .
chliﬂ%’%oncaér g%ﬁ% elgoubséaéismus d ﬁsfcﬁgl%s’ildlganﬁ?/ﬁﬁﬂ@n of
theetdtath i B, usxahbpy esn diheti@nggsef t& &d adédd mheiude

ratio, preferably 1 to 5 nole ratio wth respect to
al&%%ﬁn&é%%laeyg§oﬁkﬁgs(Qﬁﬂdme(Hgﬁquﬁgp{h@otassium

hy@so3didey/i 894" eaet 1Ak Of, GRIPAXY! e +2G 513004 4@%5 (4b)
or (4c) is carried out using a hal ogenated aliy
(seBiaimezppyoBabst | Potiagrs umydaskphagreoupcadiamcohol s
' a en .at.am r dent . hal ogepat ed
Ca%ﬁ%&%ﬁgléhﬁa#ggeﬁé 5 znégﬁigi ﬁg%%g %%ﬁ%ﬁéﬁ#%g?ﬁat

(sbldé uredctdongen cambioathtoul potabeidm pryeledgen of an
When t he _carboxylic acids

organi.c sol ye and.a base. ¢
cafha o n g Ehao) Bai e hit REteded T ohet ahes
(sabkain met@bxsabl, sbha nsstiiescabbadahane ifke),

unnecessary in _sone cases. Exanples of the
al&eé\;e-"t&%%{ i pedrhdesgdsadiamg| kydrideanddersetpondent

; Qe kKek or ral kyl

O R e e B Sadeaeg b iled § et letalrlalfne,
diisppaaiiterzylambnenodutdatbiadabiogol®d{5.4.0]lundeca-7-

t ropane - bromy-.2- net h ropane, allyl o de,

en én?ékgﬁgﬁﬁ$d%“gngksvﬁﬁﬁﬁgﬁybé#§§| %?oﬁ$88P¥céﬁ%o S
basbt disnatsur/l Fybshi thei aanfe aobrontse1at el td€io,

agove- xenplijfied cgnpounds with a chlorine atom or )
PTEHGFRY iﬁ%t%na PReS maEigviehty pgseecsd (e FirperElic
aceaker(iday) ngc4wpcbronaeh) 5 the step B, exanples of the

base to be used include al kali nmetal hydroxides

( SBHRIPU/T ki e psgaadicufthirbki He Redusied |ikejhe

esBbkaley iR ale £3F PRRAL 6 16 441 SRE PPBALGa RUASSL LM
carbonat €, cesium
solvents (hexane, heptane, cyclohexane and the like),
aromatic solvents (toluene, xylene, monochlorobenzene,
dichlorobenzene and the like), ether solvents
(tetrahydrofuran, methyl tert-butyl ether, 1,4-dioxane,
1,2-dimethoxyethane and the like), halogenated
hydrocarbon solvents (dichloromethane, dichloroethane,
chlorobutane and the like), ketone solvents (acetone,
methyl ethyl ketone, methyl isobutyl ketone and the
like), nitrile solvents (acetonitrile, propionitrile
and the 1like), amide solvents (N,N’-dimethylformamide,
N,N'-dimethylacetamide, N-methylpyrrolidinone and the

like). The use amount of the organic solvent is

usually in the range of 1 to 100 weight ratio,
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carbonate and the like), alkali netal bicarbonates 10

(sodi um hydr ogen carbonate, potassium hydrogen

carbonate and the like), alkali netal alcohol ates

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

al kal'i metal hydrides (sodium hydride, potassium
dride and the_like), %gnlc bases trletlglan1ne

pr?%35QQ%ﬁn%mﬁWe?ﬂyW&ﬁQH§ atio with respec
caébéx?lla_zcaba&y&é%iaé} LOluecar 7(agne, pyridine and the
ke). The use anount of the base is usually in the
r ahge thfe @h@vqedﬁﬁpemb@tﬁ s periEvabby react Hmpl @n
ti 0 [ id b
achpRasihd SRERBe BAHPOHL 080Nt nd g d1Bbpors
(79 hanestaerctflymﬁgnaea@tgi mgerntcl isepakifphrabile hyskdcar bon
solventsqggfxane hept ane, cl ohexane and the Ilke%
ar bRt iSX MW ent %n(:f’olaueqr?elu RnEOMRBAEENIGT FBhzR
cafbehhareberzeas aad)t, he( 4 Kedndeihen o®ltwaed 2bn the
(tetfahydrofuran, methyl tert-butyl ether,

step4Adiagdaridre 1a90aen§maﬂéqm@nélaﬁaoﬂ:se (7 ke)a
oh {8 TSRS SYERE G ANAET EnbELSY, PUYEAANG any of

es’setser(tSaX.aceSDWeandet(md).ethyl ket one, nmet hyl

utyl ketope, and the 30 | itrile solve
(BB bt Y A8 SAG A T BRE! PRoFRERhdib out
by$OBEQM£in$@¢oﬂfnﬁt@ﬂﬂﬁ&m&ﬂiﬁenecessary from a
N, N1- di net hyl acet am de, N-net glpyrrolldlnone and th
SOlPRéPn'Hﬂ?l%%nbﬁﬂuﬁPKﬂOQrﬁ?% ENLdcsaeidR (42) . (4b)

oruzsuel)l % thid€ar 2R9€ndf slté;p A00, 481 4t NRJHd1s (7)),
preferably 2 to 20 weight ratio with respect to

theas bdupomingi dschdarinainoragany . |Bhehgbove-

ae B e PR FEhE, od O AL DBl bR A OHT 6

bychﬂdmmyﬂarmhhgemhatamgwﬁgHKMIyouaedolutlod%nomposed
exanp into a olut Qn, co arbo lic

of SERTY oty SA 0oy T ACaS ST naliPA” Bife LAD R g

orgaﬁ:_@b%\@nﬁ&ss@rl brdnal @Y midd)alaobbher l(r'vaytl ng agent
I's _dropped, thereby obtaining any of 10esters (5a),

(5BReat@mERyatuTe théh@stee?‘iGP%ﬁ@ngaEF@&ﬁ% ¥ so
0s Q8159 WLl B e sl 1110 081180501 VEDLekLapay exom

nepe Font 20881 Iti’on contai ni ng ahy 0
Oﬁﬁctgstéﬁ?krdfﬁﬁeQﬁo£4ﬁigﬁa&wﬂﬂﬁh'fhéh§o§l§BgAp01nt of
addi ng al cohols (7),

alcohols (7) or reactlon solvent.

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 slurrxy. 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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15 then, dropping a chlorinating agent. The
above-descri bed esterifying reaction nay al so be
carried out by adding a chlorinating agent to a

sol uti on conposed of any of carboxylic acids (4a),
(4b) or (4c) and an organi ¢ solvent, then, dropping
al cohol s 2Q0The tenperature of the esterlfylng

£ ELERFBA i § Y yPERTOREINSh eS¢+ B 0D0 theTRRIC

prefereRby,f iomQfe t%&@@@%@%l%é@tegtgbgkyﬁw the
boiling poi'nt of alcohols (7) or reaction sofvent

repwritionst SNTTISE cl(xsg;:loat(lsxg) «’&‘r@nbbaaﬁnéw Ditfesti @&d

( Qsi stal af
hfcﬁégéggvggéé’gﬁlﬁ% %; ?erl %&ng c%‘?éac %ﬁ ¥’ hé& CIj% ?‘glfrom
themyrbésuilsanat @tb]hytimhtebyn@etﬂ“ﬂmshmgya Earshliefg t he

de osition rate of the crystal nay be enhanced by

FFEPPNYSIY (et $RaBPLoA s AR L @nBo L KENE I@@Rﬁra&‘@le

fﬂrﬁ’p@aEGraoEonsﬁPg% venhashel el dfid Oéglﬁglfo'nl trajipon.
Even if the crystal of esters (5a), (5b) or (5c) does

exmip Heposherien anre mertipord |aqunenth<ad ciyswhiicda be

sIEPOSL 8oy i, ahoyR- desell hed d@&éa'tbna o1 h

sol vent ~ah e or ropp ng oor solve

ohﬂﬁhnédlafwamjtndmﬁmbyepde%cmmbqp|émternﬁylh@ereof
urther, in.the ﬁﬁs descri bed este |f¥|ng reaction,

resatﬁ'b’r%g - cHPGA™ a&’? BYENP IR WY -FR04LLRR  Afd g -

theEn oridguaad pliec it ken £€a8 aksedhaiepoved, f had e
resultant solution, by performng a mashln%yggeratlon_
YRS nat BF BAY éﬂ%ﬂxﬁﬁnEﬁ§%¥§éhpl§eﬁaﬁﬁb PEm adding

a Vﬁf&eﬂ% Q%bﬁ&a%l@%foﬂ%ﬁ%%% S%ﬁﬂé'@é‘lvgﬁ'& QA% the

here are nentioned a ne ich a sol vent
eﬁéptaxgbl pafyr be \mtetarlwsandédsmlel@blquffon 19 may also

befgga%xﬁg%sggﬁ%r tthrhet aBQgerQSﬁ‘i al?&d es_{u?{ XI lg dr é)pped

bast c aqueo S 50l I's™m Xé&
1nﬂunwatéquod mmﬁmdIaqmegusssowuﬁnﬂhﬁnﬁheﬂndaobbmWent

nmet hod It may al so pe n133|ble that_before addi ng
SSPAR bt TEEPAMANT 11 OnPAALEr TO RPN vERE e | n
pdﬂﬁhtlonlng 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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15 reaction may be previously distilled off. It may
al so be permssible that the resultant solution is
dropped into water or basic aqueous solution, then, a
sol vent separable fromwater is added to cause |iquid
partitioning The washi ng operation with water or 20
(45 SIC eous sol ution may be repeat ed. Exanpl es
bni ¢ sol vent separabl e fromwater include

al E&Ba{plf‘eé"iy@foﬁﬁébibﬁs%ﬂﬁ/&nﬁé (beyane MePtEesic
cycl ohexane and the like), aromatic solvents (tol uene,

aq%?P@ﬁeSQﬁ#ﬁ%ﬂPoPB@éﬂﬁﬁuﬁlﬁﬁéhl@PG@@ni@ﬁ%fQSléﬁa t he
ve A I
(sblally (B0 28 CROTAIEL N nyBEbsIY afd Mohe 11k,
alhydnom&ﬁbnh sarbema;dsn«ﬁbduomebhahwnah&hlpobasbamm
| or qbut an l.i ke ket one s ents met h

cag PR Rng. BRE: kel BSH Tk chete tnit SRR P RREES 30

(seatiem I0taesden ( BRibynaee] ap@taetsli)ain asaid @enbut yl
acetate and_the |ike). he use anmount of the

cagpgagite Sidehbei die)al Ia;lllf?il%h@e?céﬁgé’ftﬁsﬂh%‘éeioo
( tf@bgﬁtllfn@tﬁﬁcsgﬁﬁi:%r aly 1% Fa i ¥m ZHY%b% r;?{%%%g%‘cg ,

respect to carboxylic acids (4a)
trEpatplsssiwt phesbhedet.o dm@%@dsagmt heyd;axg@ apbesphate

L Iude alkali et al X|des sodiu
anﬁyg#oxﬁeae ot a5 ?ﬂ%?hy %ﬁﬁd%pg eﬂié:ﬁet%YaPW&ﬁ
an@ethle darkonaaesd émdinum cadxb@nahe m@:teassmm use

onate .and the lik : al kalj netal bicarbonates

amS3Ba G TR SRRV EAERR PeGoPa8E, o MAE AR LouLarly
re§8kherdle awlatisubihe) iralkad i raRGR! BN @SN 8S20 mole

(trisodiuniphosphate di sodi um hydrogen phosphate, 10

raFFPpoP&ﬁﬁQﬁﬁ%ﬁbsbhéPe1QMWR&%S§PEﬁphyﬁﬂ&gé@§ﬂ©§Ehépe
thén hh%%ﬂd%?% gﬂ%c JLases (pyridine, triethylamne

t he annnnia and the |ike. The use

anﬁhﬁtaNbWQEd@$@nebdés@mdnﬁtin@s pf wetshjard iamdiar |y
20 nol e

ict d and.usual ly in ge of .0.
ll§§§ £, ﬁ%%ﬁ%%%glyr ol rgFrrl iﬂ??%sb@c? pH
rahgetha(ﬁﬂiﬂhnaﬁlégtage@rdmmdand a phithaloyl group of
bove- descri er at.i ns of mashing and liquid

esPSPF; 158 mg %’Péoﬁreié CabIaF & 0 F Y BEO SH7 e pH T oo -

hy &P oWMysGly £§e 01 QUR s By PAL BBl e¥h g Ao f1 280 10.
esters (5a), (5 or (Sc) are not hydrolyzed. The
Fop- H?Gﬁ@ﬁﬂ%%gp ¢ afBeves def 13ed preratden s d 1 to

waéﬁlng 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 aqueous solution having pH
regulated in the above-described range, a method in
which a reaction solution and a basic aqueous solution
are simultaneously poured into water while controlling
pPH in the above-described range.

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

effecting the step C. It may be further purified by
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For perform ng the above-descri bed operations of
washing and liquid partitioning in this pHrang, there
are mentioned, for exanple, a nmethod in which a 25
solution obtained in the esterifying reaction is
dropped into a basic aqueous solution having pH
co e?ylagsd in the above-described range, a nethod in_
WhCh PHURY P FhaRBYut iTh ShvS habadize H R sbhat idke -
ar &, SRIU| trgnearis| yrRpoUuREd iaNt,0 Aat ex, whiale gontrgpl I pg
30 pH in the above-described range. An or'gani ¢ ’
As b aPer ag¢htfmioni by the esdiarantSest elS0505 (Hb) or
y u as .t .s ] h tep or, a sgl vent
repBek dit n’%*ie [28Hle Aheinirfd g 1808 D = | My t hes sPBF Re
de€inked may ttee f Lachenepur(iX) edapy Acol aqm A, , A5, Ag,
chromat.ogr aphy, .re-crystal l.izatjon_and the like. R
A RsI*8 R4IA9R5?£FQg,d?£:,Ln R the imydess (359 . ABb hgoTag
(3and Anh@ ify tderestar $n( e éfﬁﬁh@is(ggégrepresent t he
same nmeanings as for R R3, R4, R5 an 5 defined in

t hEXPRBLGRe LR Jjhe ppstags AP) Amnchadeagethwl Ry [ AD, 3-
diﬁ‘}@.r@efli,_rke-ddi'&ébﬁni-ﬁ%%qiz%&)z-(3b) or (3c), and R7
d hol's .

efined in the alco Exanpl es of the
y1imeshy Y19y dnbpwileneeamploxdIqtle 3-methyl 2-[(1,3-

ol rQ- - di oxoz2H: 1 sQi 1-2- 10
dlgI?%@f%yhé%ﬁ:%%h% nal8r 3%%, met hyl 2-[(1, 3-
v IIIIEIZHI’II_IIJY&III tahbba . b IéZIIe' Tethl 2 ~[I(Il1 o

. met hyl ] cycl opent anecar boxyl ate, met hyl 2- , 3-
TR D P e 8y R R A

I I : e -
SRR ALY, SELI 3 AR

3‘&I}nér%}ﬁmﬂﬁﬂt%r%p@ﬁ@é&r@&mﬂ&ﬂkﬂdﬂttﬁw

Lo i gt e o211 Ls0j ndols 2-
e AT G LN e 29 i o
3- p( 2. 3 Aliborda®{ 1 13 3d tioRpd28-1 s> i docb- 2k i s0i ndol- 2-

t hyl I | at hyl 2-
v3 B Sy s P RSB ARRRHr R b 5 e thELoR- o o o-
3-E(yl raihyldreyc opr @parecaubaed aid@ 1 oethyl 2-[(1, 3-
di hydr 0-1, 3-di oxo- 2H-i soi ndol- 2-yl ) net hyl ] - 1-
vl ’dh%II’gW Y ENGHORFARRARE 6BXPPH¥d 2 tifit HYS tBYEL( 2-3- di hydr o-

tESxFedrdota -+ 60! 8081inga¥o) MBIVl 6x0-2H-150i -2-
© bicﬁglggz.??i]hgg?ane-z-cgrboxylate, %%?h?ﬁ %Ff:f%fl 2
Y1 hneGhydl cyslenparoneeasbaayiateyl Jwethyl| 2-[ (1, 3-

e 8L - BB oA U mERE T e .
phenylcyclopropanecarboxylate, methyl 3-[(1,3-dihydro-
1,3-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-[(1,3-dihydro-1,3-dioxo-2H-
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enecar boxyl ate, net hyl

3-[(1, 3-di hydro- 1, 3-di oxo- 2Hi soi ndol-2-yl ) nethyl]-bicy
cl o[ 2. 2. 11hept - 5- ene- 2- car boxyl ate, met hyl

3-[ (I, 3-di hydro- 1, 3- di oxo- 2Hi soi ndol - 2-y1) net hyl ] - bi cy
clo[ 2. 2. 2] oct - 5- ene 2- car boxyl at e, net hyl

roBL0 oL 2 YIS REENI 2 S e hy -1 -9 oenamead-

carhbMdeEée m@%hbyls [(1,3-dihydro-1,3-dioxo-2H-
g& dr o- - di_oxo- 2Hi soj ndo1- 2- yl ) met hyl ] - 2- ph
isgjppot 32 dsr &IB?EHY&J “CarEaY bt & 3ndiRyloLan-4-

cagbbk§ﬁ%ﬂ3i“%%@h%132dwqq3éudﬂh Q@ro-1,3-dioxo-2H-
i soi ndol- 2- -5,5 dlnet%yltetrahydrofuran 3-

1sean§@>‘<ty|2ane1)rnethy|1135[ (&-@-mmnlbetr@lmmwm 3-
cafﬁsggg%ltgéy&%r{efﬁ!yilylsl 03y £Y§h oL 212 511ept ang; 2-

car

is@ih@blSZﬁjm¢h®tﬂy34mWHdkéBid¥de01 2- M hepteigd - 7- 0X
icyclo[2.2.1 t-5-ene- carbox | at e, nethyl

caBBofyfiadian, TatRYE, 324t Grtny §P0-1+5-Aibx 2

iséihgdno2l, 3 phekay2htisdiilePe1ol2.2. 1 Jhept -5-ene-2-
yl ) met hyl ] cycl opr opanecar boxyl at e, nethyl
CaQbQXH#m&qWM@ﬁYQIlSZd@mﬁﬁmﬁQPY#t3011535md%ahh§¢¢sbbﬁ-

dl‘g?&rﬁ 1y| r[fq&){é]égt(l Ii.g%r onef‘,%r boxyl at e, net hyl

i met

YlbwetbwﬂqudbamwhphpepdnhmxxkamearhexybateHZRﬂiméthyl-
- di h -3- 3= tyl -2, 5-d] -l -

3- B f B BRSSP e o e e A5 5P APao T ra hy

ylEmatdyﬁakmw&ébféﬁaﬁeéa%ﬂdﬁykﬁﬁﬁhYﬁe2h§ldD0&thmé¥hyl—

Eyrrolldln ) et hyl ] cycl opr opanecar boxyl ate, net hyl
-%ﬁ[(Sa 4,7, 7a-tetrahydro- 1, 3- di oxo- 2Hi soi

yf@@ii&iﬂﬁﬂ?ﬁéWﬂ%ﬁ!é&%ﬁb é&%ﬂbﬁ-@at@?tmﬂth 1

-di meth hexahydro- 1, 3- di oxo-2Hi soi ndol-

2, %/1§lh@ﬁﬁ§'lliﬂlcy3:1 o 3ogaﬁéa'épbrd>qa ot edieme hjt

W
pyZro1§uityWrethyLiavel poropanacarboxyiate, gethyl
2, :y+ demelipiylicy bps opaneaartbdanmmyhez hgrdioxo-1-

| 2H
PYY ?lgggé&(%%ﬁééy%igxggg %ﬁgg%frboxylate, methyl
2, medhmét&y14hﬂm¢®aL8 (4 a5tditmitydrd ., 3; d-@ioxdaysro
-2- 30 _yl).neth yclopropanecarbo Iate and the
15%*&%016136 édrﬂfo‘%:ﬁﬁgﬂ% EBCACREOPRAP GARRP XY AE LS iYL

2, zesa.eﬁe%wsﬂ[ m@xaﬁw%e&erﬂoldfdf&- $AURQYAGAJ1IN an
et h ester, n-propyl ester, isopropyl ester, n-butyl

vl )éﬁélflylﬂm}t%r%@éﬁcaé‘;@@md{%ﬂe egtethylept 2b@t1y\16thyl-
3- [e@ ﬁoxyaﬂ H;)Q f&r031bgt a0 esi}?risgfﬂ@ﬁ gster or

nzy er and the Ti and rcally
Ylkmﬂthylﬂ@Mqipnﬁopheeeacbwwgamwﬁ 'HE&BYEp2C2|@umeﬁh¥1-

3- 001752651099 NE $9Le8g-629)
yl)methyl]lcyclopropanecarboxylate, methyl-2,2-dimethyl-
3-[(4,5-dimethyl-1,3-dioxo-2H-pyrrol-2-
yl)methyl]lcyclopropanecarboxylate, 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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5 (5b) or (5c) obtained in the step B and am nes to
obtain |actans of the fornula (1) [hereinafter,
abbrevi ated as lactans(1l) in sone cases]. As
the de-protecting nmethod of N-protective group, there
is nentioned, for exanple, a nethod of reacting 10

alagiiness@frt he LlddWNge £ PEFUI 3 (B)g1 F@s-glg?(ﬁk 2;

(wherein, R8 represents an optionally substitut
mezhioxyhpnzpl estear @iyl tigeolpkieaviang lopbidagtaybactive

bo?%%rgs_ooyjflggglé ubstituted wth an am no group) 15

erei nafter, aboﬁné)voluarf%%'as amnes (8) in sone cases]

andheststiesp (Sals @Ojtay ¢HCreabxany anhdfesBetks (Ba),
31' nes (8% i nclude optional ly substituted am no groups
(SE ni%fo FolpoP nhot e ofip &Petthyanthi "ﬁ'blgﬁéug,o

obRRRY 128 PEmET B¥P A £dEmePal i 49) m&#&f&ékﬁg{r?d

al kyl groups having 1 to 5 carbon atons (nethyl "group,
abprieyiagredipasnlped@ps Gk buby sempr e@desl oup, n-butyl

gr QUpP...J.sobut r msec-butyl draup, tert-butyl

grg%p ths c? eg%f’%g%%&zﬁiy e%?%%pgghgsipﬁgoﬁe?5l%echBb‘ﬁ"
thetrens ssubst t L ohed , wifidr as@bp Bal, na gietiibd 2o antagethylg

roup, N, N-dinethyl-3- am nopropyl group and the

a‘“?Pﬁé) ,OfQIn%%ongulPFﬂlng fOJ‘E&‘gﬁﬁ &8df the

abaue-Miescri bgqgjyam nes (8) include hydrazines

(hydrazi ne, nethyl hydrazi ne, ethyl hydrazine,
(WhRERithy R zF ARTE8ENtse a1 k@Y t haBafyar sudss theubef, aBGno

or8lLpY! Y Nee. LIRVAYIBHLE A WG AT 88, LAY ALLDRs
I sopropyl am ne, “n-butyl"am ne, Tsobutyl am ne,
optachathilyans wes t i & ntt-eldu twil tehr ame, ahidoetgndwgnedi am ne,

[ hyl-1, 3: propanedj am ne and t like), and so
(B pEpEE (U TadpReRRAE B "Ep TPRe' 10, tideRt redses)
ananeseexB)(58) Usyabl)y d ¢9w) range of 1 to 10 nole
ratio, preferably 1 to 5 nole ratio with respect to

estEREPARY of5Ry P B aminRs | 681 afPedtidsh qrigkenahly
subBthiftetd®Pakiné YWY (amino group, methylamino

group, ethylamino group, phenylamino group and 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-aminoethyl 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, isobuty;amine, sec-
butylamine, tert-butylamine, 1,2-ethylenediamine, N,N-
dimethyl-1, 3-propanediamine and the like), and so
forth.
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carried out in the presence of a solvent. As the
sol vent, water, an organic solvent, or a m xed sol vent
of water and organic solvent is used. Exanples of the
above-descri bed organic solvent 10 include al coho
sol vents (nethanol, ethanol, 2- propanol, ethylene
gl ycol and the Iikﬁ% am de_sol vents
(N eehgrRsHanf tiet PR, RS 93F REREGnPAdnes (8) is
usheet byl pyr keld didyone @fdth%|ﬂd“ﬂol§tP§E1%O|%@@f%rably
(tetrahydrofuran, nethyl tert-butyl et
Lty Bi BRARe TalEL withneekpewdt Ha:neeahelrshé 5lai)ke)(,5b) or
ne solvents (triethylam ne, tri-n-butylam ne,
pyridine and the like), nitrile solvents
(acBtonléctheizatoponréacteoandd Nthé i ¥€¢p C is usually
hal o natgd hydrocarbon sol vents (dichl oronet hane,

cagittt Or oBEhdRe EReI RF ©BERSRe O4nd tIRLVONE kes the
soaligihal | walyar,0Gal hoRgsRE¥eRbI vidixansr Bepti3R® solvent

cycl ohexane and the I1ke), aromatic solvents (toluene,
°fxwab1h%r aBfoORgaTsireneehEendi sl orasidnzene and t he

L Er oI t t? h tat

but a%e%gt 8%an§leetnhazoé\p€ X‘L’g%g’ s?f%:? % Xcl"h eﬁ

lmmkgﬂncasobhedt$qmneﬂmsu$mdthamuhm>@tm&noi tm@ or
bove-descrj bed so%ﬁfnts or gani

orBHiNTS hit CELANE LTt SPOENR Sifel: cemagen solvents

(Nomgwﬂiméehyemb&mﬂﬂiud@IﬁrNaLanm' H%FE%&tHﬁ@ée N-
npl es of the solvents mscible with water i ncl ude

me§6‘Ya?tQ:36F1’6P1%QI19é’ﬁ’tes angki tlae sdikedt s, e‘él?]’éﬁ@b%’@ﬁmss ,
(t@mﬂghﬁﬁ%ﬂfﬁkﬁn mﬂéﬂﬂf159£¥€nﬁﬁtyyﬁ%é e4 dloxane

he use anmount of the "above-descri be vents
1, Gs@allm%/tlilﬁXYhéhﬁan@rcﬁ ﬂ_heollﬁe)wewgmne a$obvents

.ef t th t t t
(eRaSe i fel Ol AN i Red! W SRS b TR O
likedct |rmtrm:budelazmmmodac@tmhmhclesd,er;sr&ﬁﬂdnlwbhe

tion solvent. are m xed

anar é&i l%ﬁg} éal(lé’) %%‘%tiﬁgf8°&§9%c§‘?]emFﬁture

(dacmmdﬁmheﬁhaheqh&maﬂmﬁt&éﬁhaﬁé Sichalor Bu a8l Hhk0%tne
conposed, of am nes (8) and a reaction sol vent is

1ikedppl PR3t ACs BYGHATR IR oS edVeRn testdrexqme) | h(%stt)ine
cy@&dﬁgﬁaﬁ@daﬁdthﬁeﬁF’é#“j&%gﬁétqﬁt@%¥%eﬁyg f@@ih

terrperature in the
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 weight ratio with respect to esters
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10 lactam zation is usually fromOC to tenperature not
hi gher than the boiling point of the solvent,
preferably in the range of 10 to 100C By the
above-descri bed | actam zation reaction, |lactanms (1)
are obtained. After conpletion of the 15 reaction,

ere Jm nied out an operation for renoving
(Sta[}r pl(us grrgt;ﬁngg ‘ami nes (8) or by-products generated

by Edefp It €cofonhefl laie thenpl D& ECbhv @@t figslabe a
repovi ng sur pl us anount of

5b S F
me%ﬁ‘l'%?ﬁiesl(r( S%hgé{‘( Sg)t%S?L@%gfst é )d|°§~”t i(3ati oﬁmﬁfﬁ?sbé 8)

an@@fy 1186k Ot on 0k oWt WASH RYxBRY @1 G d | flx P2
substituting the reaction solvent by a sol vent

adé@@%ﬁﬁﬂtpfﬁeﬁﬂmaﬂeﬁemﬁexméurabt@rmﬁﬂnpd31nawhﬁe@
amg#%§'1 g%e%?ﬂ%ﬁgp%gggnhgbgugg%F{%6%%9#% Bg amlnes

ance
(8pelalncssa brbeathabnafstoervamtn‘piet depppled hien t ®ich agbaatiion

reacti on, an id forma salt with am nes
copgpPsed a‘tl%eﬁStﬁﬁﬂ \Q%arc?ec\gs%%? yOTt §@Cdolarchta j golvent,

andi $itiHdeth&thoakhenrna &@Iatcﬁrmuesﬂpé&gmutﬁée Al PR
(8) and the acid is renoved. 30 Renopval of the salt in

lathiegicaskeions tar nsedldyt fyori Di’@ atoonemperatﬁnae‘rpﬂxes
i ncl.ude aliphatic

th | ble f
thb&FogtJf%b\rﬁeﬁa 88ﬁ$r§%@168&}fér Ehere Sy bhexane and
prE!ﬁ%zja'd‘leQ iR’ PRBt !r‘ég%%' gt 0315 ()ba uene, xyl ene,

nonochl or obenzene i'chl'or obenzene and 't he Iike),
ethrthﬂ\ﬁhm%e(deshyhUaﬂtl&m¢§M1eahabn reaction,

laétér oc;@b)g%sgltc tgé‘:%%% ‘Ii‘dérl ke)%%’ﬂ@!"gg?gﬁltg’ oethane,

rescchjoor ohthiene mag blke dddee)ed keti@nans dpeantsi ¢aetby!
th ket one, nethyl isobutyl_ ketone _and the |ike),
re‘@?f’éngsoﬁm‘és(ﬁ@f’ﬁf}lt Sdetdftnest h§) SdetbH epr%@tly‘lts

gedtehblen afd d8eplkbkebt iy &0 éﬁrﬁbprsw%d%ﬁ%é”§¥8ﬁgggf

t hese solvents Is usually in the 10 range of 1
esterght(5amki of 5B) epEr&4Bic) -2 to 20 weight ratio with

regpgect. tn%boxﬁ:?ﬁ§r§u£‘§i‘?xt Wﬁ%urpf . é?cglz%fxes a’%@SoEf

the acid ma Sa am nes m)w ng
theheyatiames Bt byladdbnngay tﬂne\/\aaerlledclam iowryahee -

wagﬁkg% g@§“§@ega§9£8ﬁ'%%t'2§¥8 eQubstituting the
reaction solvent by a solvent separable from water. If
the latter case is carried out in the presence of an
acid, efficiency of removal of amines (8) can be
enhanced. It may also be permissible that after
completion of the lactamization reaction, an acid which
will form a salt with amines (8) is added, and if
necessary, the solvent is distilled off, then, a salt
produced from the amines (8) and the acid is removed.
Removal of the salt in this case is 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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15 brom de, sulfuric acid, phosphoric acid and the

i ke) and organic acids (acetic acid, citric acid,

nmet hanesul foni c acid, p-toluenesul fonic acid and the

i ke). The use anpbunt of these acids is usually in the

range of 0.5 to 20 nole ratio, preferably 1 to 5 nole

L0 W res r Rl nmount. of . am nes (8

G 0P B, Bl I GO BRI i roBeR Al
angr ottest 1 Vker, o hier esd Even €5a) me(tiy)l otef Schuktgt hesher,

i.n the case for exanple of deposition of the
1'%ﬁé&ﬂ%ﬁ%ﬂf?ﬁg&ﬁ&ﬁighﬁuE?% égkgﬁ«xﬂﬁﬂQﬁ?%ﬁtﬁﬁ-the 25
hy @G HEBShi 88123 oMY 8PbAGeA Y, &ION 8 8% thlfYe |

are by filtration. It nmay al so be perm ssible that the

chldeoxabwhane| gadt tihe dikke) | eledbne sdlnemse(meehyl
0Sj ti a f i - pr s, then.,. the.

e tHSRON L Lo STRURN P TV P AR ¥ Tend  Tane)

esitter30s othye Bk s o (Ine tiver i ssse ba eet, 0 epdvyfloraa stdse i, t Bluitgn

b sol vent. whi.ch is capabl e of dissolving |actans
acé%ﬁ ?mP%ép%gﬁt%ﬁ &he -p?8d38F§P'before removal by
filtyeati 9. al¥afel 8¢ ahdd® $61veAks iscmsj@aik;@pa%e the

of dissolving |actans (1) and depositing the by-
rapgasdtd sti kel 488 el 2 hidr opaeeraduiwent o 20

welii@xanse « hery 208, r%;{e%ﬂ@@eeéﬂ fsh&zs'a'n)k,e)cesﬂ ORI Gy .
sol vents (toluene, xylene, nonoc Fbrobe zen
di Exlagnolrenzefiethad adtigl |ikefjormt hesaddl weirtls dmehbygl (8)

.. 5. tert-hut ther, 1,2-di nethoxyethane and the |ike),
T §|e§{g°e"nla’% %éhﬁ%drmg&&eﬁoﬁ( 850 5% n‘f’ggg‘&%’h Vet hERE ,
indilaldeoriasd hgaricchlcaasb utaner 696nt balloirie)a, key@P6gen
soLvents\#neth¥l et hyl ketone, nethyl isobutyl ketone
brofiddare FHREYT1EsRE dgo RRATRNPFEEh LS éngd ethet hike)

and0cacRii®, abuly! (acltale a0fat hgilkike) acangd so forth.
The use anmount of the solvent which is capabl e of

mefhaasisy e phet afdd( 1p Sl erpesulEagichaedid peduthe
11k8)usugbley 4 té}ﬁoﬁﬁ‘EQSEOfthJeéeo é@g%g\eighhsh%tlil in the
preferably 2 to 20 weight ratio wmth respect 0 “esters
rangese)f (5bh)tor20Smple ratilhusprafsohabiliyorl comt i mohe
rak@%tWE%é]geééeggt%gn%%rplus 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, before removal by

filtration. Examples of the solvent which is capable

of dissolving lactams (1) and depositing the by-
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For isolation of lactans (1), for exanple, a nmethod of
concentrating a solvent in the above-described 20

sol ution, and other methods are nentioned. Lactans (1)
after concentration may be purified by col um

chr omat ogr aphy, re-crystallization and the |ike.

pr&uubis hb1dRe ¢RI i d AGLamBohlLAsRASENt the

same nmeani ngs as and I ned 25
(heéxahke hyummes (ayclohexdﬁeﬂqméstbé ﬂh&dxmnammméﬂ;c

|nclude - .azabi cycl
soL3SnEE, dtaaiant] se¥ drns ofienochlofoBeRzche,
dl§h§é@@ﬂ@ﬂﬂéﬂé‘§n@]ﬁﬁ%aﬂ1kkxﬂmhther solvents (methyl
6, 6- di met hy1- 3-azabi cycl o[ 3. 1. 0] hexan- 2- one,

tent GbuitaHl Grdex azhbRcdmMEtor s HaRRf- zn@nethee Jelke)
ha%%éEH%&%é?¢¥§¥§§§§ggk3s%fﬂéﬁ%@niﬁleﬂgoﬂémethane

oxycar icycl o[ 3. 1. 0] hexan-2-one, 1-
di@hknybe&hﬁnﬁucmhlo@ﬁbhﬁﬂd&»&nﬂ2tbaellke) ketone

sogzg%lﬁ:: gyCl gt{l'gr]g %tgé.lg 3)2102 g;yeit]léyl isobutyl ketone

an@ZﬁﬁbCW‘ﬂkQ![)Af e N HPNBB 1Rt/ - Gt h ¢l acetate ethyl
azatricyclo[5.2.1.02" 6] deca-8-en-3-one, 4-

acebatei C%}’é!td‘[JS Qc?tBEeG]a@@deté%F glire 3. oﬁ@d so forth.

3, @hg'ﬁg%hﬂmoun of the solvent which is capable of
52, 4-di oxa- 7- azabi cycl o[ 3. 3. 0] oct an- 6- one,

dl@Sphedngzabtamexél7 anﬁmdguﬁ&ﬁelegoyb@t&N%Pnnﬂucts

Suglqr? hél(a S cychfg%%bIlcy% %%%cgg}a’ggl%:r}a}lgz: 10-

pr@i(atarba)yclz:)[ﬁo 24. ¥'ighdeaatBienwBtbneesppldtcald yeders
actlvebﬁodles of these conmpounds, and the I|ike.
(5ateoddPdg A% ¢3@) present invention, polycyclic |actans

Cafhig , Pao Rtk Wb h hcBh@h ivigld fa@mmse(qqr rn@spondent
| act ones. The pol ycyclic | actanms obtai ned by the

obhrdBEEE-i on 15 method of the present invention are
US§£E| Fabe WARLE 1@l S, 39r example, a method

med |ca agrlcg%tural drug | nternedi ates, and can be
ofsuonawqﬁnﬁnxh@saaSpﬂmmmn|xn1thﬁeﬁh@ﬂﬁaﬂ@ﬂﬁﬂ1h¢@

solRtiH. "Rl PALS hi38ho a0 L0 UAIEBREAN Elckandq1)

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, Ri;, Ry, Rs and Ry defined
in the lactones (2).

Examples of the lactams (1) include 3-
azabicyclof3.2.0]heptan-2-one, 3-
azabicyclo[3.3.0]octan-2-one, 8-azabicyclo[4.3.0]lnonan-
7-one, 6,6-dimethyl-3-azabicyclo[3.1.0]hexan-2~-one,
6,6-dichloro-3-azabicyclo[3.1.0]hexan-2~one, 6,6~
difluoro-3-azabicyclo[3.1.0]hexan-2-one, 6-
ethoxycarbonyl-3-azabicyclo[3.1.0]lhexan-2~-one, 1-
phenyl-3-azabicyclo[3.1.0]lhexan-2-one, 4-

azatricyclo[5.2.1.0%°%]deca-3-one, 4-
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20 (HCV drugs). 25 EXAMPLES The present
invention will be illustrated further in detail based
on exanples below, but it is needless to say that the
present invention is not limted to these exanples.
Exanmple 1 Synt hesi s Exanpl e of

azghRacfofsqua Wl riddeda-3-one, -

azybjireidyo} ¢y el ogmnepanecsr baxyl-oa eacig 29.70 ¢

235 ol ) of (1R 59)-6, 6-di met hy1- 3-
azgw%wr%fé.-i!.-é]-r?gxaﬁnlée%e?—eer@-@rtﬁ. 4-

G Pyt gcet amde sand, 48-9-9-6a2 -'B(Fl%) fa_qi -
azpht ha(TrEFém dg 10 pot assi]lv}%nv\%r:e mi %ed%an 'eatgé% Sﬁmteghyl
2, 3553 oxdeh; agabicat Yok 3 93 holpstane éoliree N A-phaatyilon, 4 -

di%%%H%%%@ég ?%?%@kﬁg&ggi?fi&ggh—6—one, 3,3-dimethyl-2-
oxdFMWHXBHiaydEOXGa3+dEa&gﬂﬁLf2one, #-azaTlo—
| ) net hyl ] cycl opr gganecar boxyl ate. This sol uti on was
°X§§r&r°o\b%le%[ %t 218c% nt o Qﬁ%axr?aei-d 62287t of water
oxake ikl 0o p§ . bOhugRe.s Nexda-#6er-8-8he35% Wy deoeloric
acid was dropped, then, the mxture was heated up to
acggue thrediesi gii dheae icopenydeas aper ftdreretikes t he

SRS 5o 2bic e8! VR Y98 O PEfe s
lactams can be produced with high yield from the
correspondent lactones.

The polycyclic lactams obtained by the production
method of the present invention are useful as chemical
raw materials and medical-agricultural drug
intermediates, and can be suitably used as a production
intermediate for the following compound (see, WO
2004/113295) which is'one of anti-hepatitis C drugs
(HCV drugs).

EXAMPLES

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

to say that the present invention is not limited to
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(1R 3S)-2, 2-di net hyl -3-[ (1, 3-di hydro- 1, 3- di oxo- 2Hi soi n
dol - 2-yl ) met hyl ] cycl opr opaneoar boxyl i o aci d. The
yield with respect to (1R 5S)-6, 6-di methyl- 3-

oxabi cycl o[ 3. 1. 0] hexan- 2- one was 96. 3% 25The
quantitative determ nation of 2,2-dinethyl-3-

3-di ro-1, 3-di oxo- 2H | soi ndol - 2-
t%%%%e?%?%@foﬁ ‘opr opanecar boxylic acid was effected by

hi gh performance |iquid chromatography. As the col umm
of hjigh_performance |iquid chromatograph, SUM PAX ODS
E’%’ﬁ“@%lé}:F (4.6 mm(1) x 150 mm 3 pn) (manuf actured by

Sung 2+ LB HIsC Hx M ¥ Sb$ %V,i3%?'—i-,t i’a%ﬁf’_@%pﬁ‘i@- [(1,3-

The nmelting point 'of (1R 38)-2,2-di net 1,3-
dihydue ol1 33 ddivsw- 2+ L soindol-2-

I I opanecar boxyl.i.c acid.was 159 to 160C.
Y%g?n%géa#%#grﬂ%%@%? gag?o lﬁl\?RatcCiﬁls) are shown
belZaw 70 g (835 #nbSL } 00F. BARM5EAH)6 , 8- dTmddn{iH)s -
m 1.41 s (3H), 1.18

4.00 dd ,1.54 to 1,66 m (21-1),
o’galiﬂc%ggbar}ploe] hexan-2gopenedits gEx%ln‘bf- eNolN-
diﬁrﬂe%rgﬁiage%adiif@ hyda3258(8. 3- (259 mmol) of phthalimide

di hydro-1, 3-di oxo- 2H i soi ndol- 2-
potiaset byl feyel opropdnecdr hexyleidc wgeitb 10248C g (Aek3

| f _(1R_.55)-6, 6-dj net hyl- 3- . .
Stan%a%?cgyﬁ”é[ 3, ?‘?odﬂrrr"exa'lﬁgg?Bﬁéf"nl@(?‘if%?lon solution

colX i ek §ypaeelsaivie enr, 367-a,0Ld®Phy108-1 (1, 3-
pht hal i m de potassi umwere m xed and hedated up to
dipgmiror hed - ddora-d fH¥0irdRdurs to obtain a reaction

yl?%%%%g??%%g?g?%%?ﬁg?ﬂ%?f%%?%?iQQ%. This solution was

draippet oatt, B56C0xA+3]l Iniixed MDGuld of 67 g of water and
met hyll_.lcycl opr gpanecar boxyl ate. Next, the sol vent
t+?P

|
1°y\ﬁaz§ 5 BENG-f Bexdoncdnt? a%i 9 dRGenvidnpietoric
achI®eSHE earbPpRd,”&hdh Of th Ol HeRe uhRS Adade s EHAT 1§ +o

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,3S)-2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl)methyllcyclopropanecarboxylic acid.

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

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

The melting point of (1R,3S8)-2,2-dimethyl-3-[ (1, 3-
dihydro-1,3-dioxo-2H-isoindol-2-

yl)methyllcyclopropanecarboxylic acid was 159 to 160°C.
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20 693 g of 10% hydrochloric acid was dropped and

m xed, then, liquid partitioning was perforned. The
resultant organic | ayer was concentrated under reduced
pressure to distill of the solvent, then, 1275 g of

nmet hanol was added to obtain 2070 g of a solution

co | N 5(1. 56 nol)_of

(1 f%%?ﬁggiéﬁgﬁgPﬁy%fﬁﬁfkﬁf3%8ihde&RLQQDC13) are shown
bedioox.0- 2H- | soi ndol - 2-yl ) met hyl ] cycl opr opanecar boxyl i c

aci_d. The yield with respect to

(1R, 58)7--68 %- & ndt B9 1m3 4d0abi £ytV ofi8. 1.16))hexts @- dde ( 1H)

% i f
1033 é’agcs % %’3’81“53?%?31-3-[4_(’1, 5, DY NeY 5 @NPLg, ©
di hydro-1, 3-di oxo- 2Hi soi ndol - 2-

I thyl ] cycl opr opanecar boxylic acid 40 0.50 g
Ex%‘ﬂ‘?"ge%%l % o (Fl)R, 5S) - 6, 6- di met hy1- 3- o
OXBRneHd Dl 3. dx OhDeEABE2 (ONE; 39 53 9 -GlinRliiAl g1 ey 5.

otassiumand 5.0 g of N-nethyl-2-pyrro
iRy ea® -dnd hehere -2p -tisoigoln 1l tRen, stirred for 24 5

i L ut i gn.cont ai ni ng
T R e RO . B85V o- 1, 5.
di 3%8- ZH(s0l hdodl 2- pi) aRES Lyel epaapanesarbopxyl at e.
ution _was cooled, then, 3.2 g of 5%

LS._reactjo
Ox%{;ér%gcch OO[H t{]a@ﬂaemg “IERE - ahf% B 8t &4 Nwice with
dikOthQ1G o tamify! ahar Bsbuty |l (eL Hermbe )obtAighthal imide
solution containing 0.84 g (3.1 mmol ) of
po?gﬂgggmqu;@imﬁxhﬁlan heated up to 155°C, then,

TR A o DI BpPsBaRBoaPi i€ Sepdtion solutiqme
coytaliding lpotespecamt 0181B558)2 G2 6a dhaehhul33-[ (15, 3-
a1 Ry3RLNC AL S S ¥R 3ndiy Ygs 77 5% Bxanple 4
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 pPressure
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]cyclopropanecarboxylic
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,38)-2,2-dimethyl-3-[(1, 3-
dihydro-1,3-dioxo-2H-isoindol-2-
yl)methyllcyclopropanecarboxylic acid
40



10

15

20

25

30

Synt hesi s Exanpl e of
2,2-dinmethyl-3-[(1, 3-di hydrol, 3-di oxo- 2H | soi ndol - 2-
20 yl ) met hyl I cycl opr opanecar boxylic acid 12.0 g
(95 mol ) of 6, 6-di nmethyl- 3-

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

N, Nsli 5Bt QY |l iR ) 298 11 R0 5% Hle‘?_g,yl 3-

phthaI|n1de pot assi um wer e n1xe |rre and _
oyt epcdp (130 250 b&ant Reoner,edctd :bngl o fupH thatia & g

pEEREEIVI SR S 2 o 1 fir V- e e BYEF b Adgons. were
mkddELAN hewd apropapscaphoxy! ahawa 2 ﬁ@ﬁ%ﬁegggg%

reaction liquid was cooled down to
hwr%SW@hy@rt@cm ;4 |Ice@ctdowasodnnqap:ad cébutahanings34 g

| ed_d to 0C,
P IR R P g e P ot cat B 13-
dicryst 2l - WQSﬂMﬂHMKhMylhmé@h?&]dﬁﬁﬂbpﬁ%ﬁ&ﬂeéﬁg%bxylate

reduced pressure, to obtain 23.3 g of
This BeaetheD Soiutinn Kgar 60pled, then, 3.2 g of 5%

hy‘ih%‘é’hgblrh%o'a&(& v?asylaaf&aayl la%acleqmom@g&a&m&' 5 tn

acid e yield wth respect
106 %- @Ifn@@ﬁ?lﬂs-tmmlc’wlo[BBhErO]thJemlteﬁxmne waiutlon

c m:.%? 8.5_4 Th(e.i r?argﬁjgfl’)‘re % (%%L”E}SQ') 05 } dlmethyl 3-
[ (di metdn;znyar'p( 1,3 hosels 021 - 35S @@ 1244 S0i ndol- 2-

| opr opanecar box I|c aci d are shown bel ow.
Yl&?“) % 1’83‘/’% p"iﬂp“ﬁﬁiﬁarﬁ% Lic(fEA- 3.78 dd (1H),

1 4614 oyleb8 WitBHreshdbt Sté3LR, %59905 d-eti-lrhétl]xgl 3-
nple 5 Synt hesi s Exanpl e of nethyl

oxeﬂ;qxglg[é di-19d Am-2-one was 77.5%.
[ (1, 3-di hydro-1, 3-di oxo- 2H | soi ndol - 2-

yl ) met hyl ] cycl opr opanecar boxyl at e
Example 4

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

12.0 g (95 mmol) of 6,6-dimethyl-3-
oxabicyclo[3.1.0]lhexan-2-one, 120 g of N,N-
dimethylformamide and 17.6 g (95 mmol) of phthalimide
potassium were mixed and stirred, and heated up to
155°C, then, reaction liquid containing potassium 2,2-
dimethyl-3-[(1,3-dihydro-1,3-dioxo-2H-isoindol-2-
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)methyl]cyclopropanecarboxylic
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52.7 kg of a toluene solution containing 13.1 kg

15(46.8 nol ) of

(1R 3S)-2, 2-di net hy1-3-[ (1, 3-di hydro- 1, 3-

di oxo- 2H i soi ndol- 2-y1) net hyl i cycl opr opanecar boxyl i c

acid obtained in the sane manner as in Exanple 1 was
acqyncentrated under reduced pressure to distill off

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

20 henpetat dir eivas re@deot | €d at 65@@mdtgn, - - 8 kg of

t hi,onyl_ chlori was dropped and the m xture was
°&§%ﬁ9¥§ﬂ?g?'l@gﬁgﬁﬂﬁnT%P RE P85cEi%r i qui d was added
13rthkhmedstpbMene, ddwmtd hgsr eackivan (oMBH A ¥8S2, 2-

.dropped into a solution prepared by dissolving 4.9 kg
dipetdry kot LUt hpdAdderinar bodatdoxe -23 -5igqindohater

ylgg{éﬁﬁll cg? %rc])gfa?teoéé@ggﬁg&;cﬁg%g% é%%hgmm@%low.

ust'ed t usi ng sodi um
hydr exi7des @Ot 0851 80Ut(i4a). , Thi 64 Minxgdul)i,qW G gva®d (1H),
partitioned, and the resultant organic | ayer was 30
1.48ndent} e @dmuhdlp .r doid®eds pf 8B3ur & -0 i st3H) of f
tol uene, then, 105 kg of nmethanol was added to obtain
125 kg of a solution containing 13.7 k g (47.6 nol) of

5
1R, 39),- 2, 2-dinmet hyl-3-](1,3-dih - 1., 3-di 211-]j soi
NISTRERAS FRREFTEYE ot Guththy bhRyrRvs 2 £ inethgtta-
[ (%i,8-dmfdrsespectilod-103 383 02ndodi-et hy 1- 3-
1, 3-di hydro-1, 3-di oxo-2H i soi ndol- 2-
Ylbfnﬁﬁmyl%x%%gpesm%&yw&eaci d was 99.2% The
quant,i4 a«sgLV&f det epLRAld Wbl t PBHhNEbnthRndNg 3.1 kg
2,2-dinmethyl-3-[(1, 3-di hydro- 1, 3-di oxo- 2H i soi ndol- 2=
(491 BmEaly) |ef cl Br 8Fanccdt tdkye hhglnds [dilf.Sctdidhpyrargh3 -
. f <L EQui ) .
@B e b O S L IRY 1 o P b
ac280eb t{ati e dmih) thel sGmanmaén pay ( AanihaEGxangdl byl was
Sum 0 Lcal lysjs S ice, Ltd,. .
oSBT 5P o TERILER: 5 el togs
tolltlen® . di medridrils 3v&ls 0x@dld i290i NAOY -@f methanol and the

yl ) met hyl ] cycl opr opanecar boxyl ate was 85 to 86C.
tempenadasie event cepdgiold et at fRIC ( CHmeB) &ar8 HewowE 15

thESH?% chloride was dropped and the mixture was

Ex

stirred for 19 hours. To the reaction liquid was added
13.1 kg of toluene, then, the reaction liquid was
dropped into a solution prepared by dissolving 4.9 kg
of sodium hydrogen carbonate in 55.5 kg of water.
Further, 52.3 kg of toluene was added, then, pH was
adjusted to around 7 using 12.7 kg of a 28% sodium
hydroxide aqueous solution. This mixed liquid was
partitioned, and the resultant organic layer was
concentrated under reduced pressure to distill off
toluene, then, 105 kg of methanol was added to obtain
125 kg of a solution containing 13.7 k g (47.6 mol) of
methyl (1R,3S)-2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-
2H-isoindol-2-yl)methyl]lcyclopropanecarboxylate.
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8 - 7.68 to 7.88 m(4H), 4.17 dd (11-1), 3.97 dd (1H)
3.71 s (3H), 1.62 d (1H), 1.44 to 1.59 m(1H), 1.37 s
(31-1), 1.15 s (3H) 20 Exanple 6 Synt hesi s
Exanpl e of nethyl 2,2-dinethyl-3-[(1, 3-

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

7 LRSS 183028 42400 o
[ (1,3 xpd 2b-1SGi-Tivk @=2H-isoindol-2-

| ) met hyl ] cycl opr opanecar boxylic acid and 130 g of
Yﬁ%ﬁ%ﬁﬂﬁx %E%éoﬁﬁﬂﬂﬁﬁﬂﬁﬁ¥h@XYéﬁﬁeﬁﬁ%ﬁeﬁ%@s98@ﬁﬁrolIed

atfﬂg:qﬁ§§91t§Z1gé3égtéfﬁfﬁ%# %H‘%@‘H%ﬁ@%ldQQEp%%

and the m xture was stirred hour s acflo
2 QOQMMﬁﬁhN%aé tddcentdidedranties - dmmxnxnm¥ﬂssmnadm32—

i St.j h | h t hanql _was .
yidlerva P et AR e At A e h ey L pEducds ke FBSagY, o
per@odineindé Difutilde canlomntoJhephesul hante hOldSh WRS of

.dried under reduced pressure to obtain 31.5 of
hi Qﬁr:pgmance ligquid chromatograph, SUMI AX ODS D-

2L 1Ry 5ot Spatar by A Y TP s p

Chemimaﬂ AmaliEhQSBe&ﬁﬁthEﬂhali3was used
dro-1, 3-di oxo-2H-i soi ndol1- 2-

£/|( %H& A IR oBPEB&nOLartshBy + ¢ ¢ é&'és\/?/a'§ Foofinpehyl-3-

[ (IB3SitiRdto L £5HL 1S oo -t NV { PAEP). 20f net hyl
2,2-dinmethyl-3-[(1, 3-di hydro- 1, 3-di oxo- 2Hi soi ndol -

YlyMPMMM%dqubbpppppamaarﬁnmwdate ane Stowo bedton 8 =
@%e measuremé4tbresd{% éjiﬁ N§R7zCDCl3) are shown

below.
0 = 7.68 to 7.88 m (4H), 4.17 44 (1H), 3.97 dd
(1H), 3.71 s (3H), 1.62 4 (1H), 1.44 to 1.59 m (1H),

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)methyllcyclopropanecarboxylate

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

under reduced pressure to obtain 31.5 g of methyl 2,2-
43



10

15

20

25

30

10(111), 3.62 s (3H), 1.65 d (1H), 1.60 to 1.51 m
(1H), 1.25 s (31-), 1.10 s (3H Exanple 7

Synt hesi s Exanpl e of (1R-cis)-6,6-dinethyl-3- 15

azabi cycl o[ 3. 1. 0] hexan- 2-one 125 kg of a net hanol

solution containing 13.6 kg (47.4 nol) of nethyl

s b 1: 618 R adi hagrdgoxo-28-1soindol -2-

ymmémhhyi&ymb@&rw@m@*%ha% obtai ned in Exanple
was m xed with 4 nmol) of a 60% aqueous

smﬂhqcﬁ#%ﬁdhyéﬁémQﬁﬁnﬁﬂ%hyqréﬂB 3§ﬁ¢3kﬁr@€m9§hxﬂuﬁe
[(g% 'ﬁHﬁ?@E% 16%@, JK%Lzﬁhfgghﬁ%%ﬁ? s stirred for

e reactlon 1 Tquid was codl ed down to 25C,
y 1) nfe thgy bf ¢ ¥8 Yopuldpar ex ach oxwhe cadaed] wael 99%. sol vent

or S4E At SRreRERY SRR ot b1 oRabbR AV Cet “ERany

2 ag@mneﬁrbﬁlsgwqm m@&iblhed afifoxdy- HONLEHLAAbLAN -
under reduced pressure. To this was added 47.7 kg of
yl)@efdnel 1 ‘t’ﬁ@ﬁOPﬂ?@W‘?%ﬁYéﬂ@t arenazhewn tbaled. 30

Cofcentrdid o ohaze Pedatur o L2ud Takra v et

( 1@) assodmtsonzaqnt ai mmgiS(BA) kgl(,% MY )1081 m (1H),
1R-C|ég-6 6- di net hyl-3-azabicycl o[ 3. 1. O]hexan 2-one.
Re Syi &) wi thlPespdd ko methyl (1R 3S)-2,2- 44
di met hy1l- 3-[ (1, 3-di hydro-1, 3-di oxo- 2FL|50|ndol-2-
yl)nethyl]cyclopropanecarboxylate was 100% The
Exgmadis t/ti ve deternination of (1R-cis)-6,6-

Synthesis Example of (1lR-cis)-6,6-dimethyl-3-
azabicyclo[3.1.0]lhexan-2-one

125 kg of a methanol solution containing 13.6 kg
(47.4 mol) of methyl (1R,3S)-2,2-dimethyl-3-[(1, 3-
dihydro-1,3-dioxo-2H-isoindol-2-
yl)methyllcyclopropanecarboxylate obtained in Example 5
was mixed with 5.4 kg (64 mol) of a 60% aqueous
solution 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 (1lR-cis)-6,6-
dimethyl-3-azabicyclo[3.1.0]hexan-2-one.

The yield with respect to methyl (1R,3S)-2,2-
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di met hy1- 3- azabi cycl o[ 3. 1. 0] hexan- 2- one was effected
by 5 high performance |iquid chronmatography. As the
col um, SUM PAX ODS D-21CFF (4.6 mm$ x 150 mm 3

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

6B eS hy 113~ _azabi e¥6l ol 3. 4 Qlhexan- 2- _28.0
oI 23 AN AL L3 B AP, 008a0r2
Y dinte/dhpl 1¢cgedioprmidh e sarndegiad-telsvas 100%.
1) ret hyl | opr, boxyl ate obt ai i |
5 AT oA G A i SN n e (R et i -
diadidesly b- 9- 82601 yamd )3 0f . byHeazmne Muwhydsakerta by

the tenperature was controlled at 78C, then, the
high (Reet MaBascer fddy? NTABate ITARNY r edet i Blhe| Fqliuan,

centr der_reduc pressure to distill
Sd(@fp%)ge&g%l @é%tﬁﬁg #ﬁegr%'gﬁﬁaﬁgos&Wd%vas added 98 ¢
prof (et Byhct ekbdbwyy I s@iifies endmike Madal es18Sservice,
stirred, then, insoluble materials were filtrated. The

Ltq ) 3% Wa89concentrated under reduced pressure to

distill of 25 the solvent, and the resultant solid was
dri ed under reduced pressure to obtain 11.1 g of
Exgr It nt hyl- 3- azabi cycl o[ 3. 1. 0] hexan- 2- one. The

%”( ?y%]tm%s%% gﬁ%%&‘&’d‘fegxoo- W% é%%%‘&%i@t' _(1)- >
azpb)iretdys | 8y Ll opmepanecardoxyl ate was 99% I ndustri al

Ap@éff“ﬂlégy mmol) of methyl 2,2-dimethyl-3-[(1,3-
dihydro-1,3-dioxo-2H-isoindol-2-
yl)methyl]cyclopropanecarboxylate obtained in Example 6
and 222 g of methanol were mixed and to this was added
5.9 g (118 mmol) of 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]lhexan-2-one.

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

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

Industrial Applicability

The lactams obtained by the production method of

the present invention can be used suitably as chemical
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The | actans obtai ned by the production nethod of the

present invention can be used suitably as chem ca

raw materi als and nedical -agricultural drug

intermedi ates. CLAIMS 1.

2,2-dinmethyl-3-[(l, 3-di hydro-1, 3-di oxo- 2Hi soi ndol - 2-yl
ralTHAYLELCYS! G PRADEEREONY A ra? arug 2+ A

potassiumsalt o
inZeZmedbahgs-.3- [ (1, 3-di hydrol, 3-di oxo- 2Hi soi ndol- 2-yl

) met hyl ] - cycl opr opanecar boxyl i ¢ aci d.

103. (1R, 35)-2, 2-di met hy1- 3-[ (1, 3-di hydro-1, 3-di oxo-

2H i soi ndol - 2-yl ) met hyl ] - cycl opr opanecar boxyl i ¢ aci d.

4. A potassiumsalt of (1R 38)-2,2-dinethyl-3-[(1, 3-

di hydr o-1, 3-di oxo-2H-i soi ndol-2-yl ) et hyl ] - 15

cycl opr opanecar boxyl i c aci d.
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CLAIMS

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

isoindol-2-yl)methyl] -cyclopropanecarboxylic acid.

2. A potassium salt of 2,2-dimethyl-3-[(1,3-dihydro-
1,3-dioxo-2H-isoindol-2-yl)methyl] -cyclopropanecarboxylic

acid.

3. (1R, 38)-2,2-dimethyl-3-[(1,3-dihydro-1,3-dioxo-
2H-isoindol-2-yl)methyl] -cyclopropanecarboxylic acid.

4. A potassium salt of (1R,3S8)-2,2-dimethyl-3-{(1,3-

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

cyclopropanecarboxylic acid.
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